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Yafexucmon Pecnybauxacu mycmaruanuii-
Hune [3 duanuenza barmnarady,

C¥3 BOIIHN

JucKpeT MaTeMaTHKa — MaTeMaTUKaHHHT OMp KHCME OYib,
miutoanad apBanrd IV acppa sipatuna GoumnaHrad. Juckper
MiTCMAaTHKA MaTEMATUKAHUHT TAKOMWIIALITAH COHJAp Hasa-
psicH, anredbpa, MareMaTHK MaHTHK KUCMJApHIaH TalukapH,
NX acp ¥pranapugary $haH-TeXHHKA TAPAKKHETH TydaiIu xanasn
prnoXnaHaéTrad QYHKUUOHAT cUcTeMaiap Halapuacu, rpad
It TYpAap HA3apUACH, KOANALITHPHII Ha3apUsiCH, KOMOHHATOp
AMIATH3 Kabu OYUMIapHy XaM ¥3 1uKra oamu.

Hactmad, dakat MaTeMaTruKk MaHTHK, anrebpa, MaTeMaTHK
LT3, MaTeMaTHKa acoclapd, 3XTUMONUIap Ha3apusAcH, reo-
MCTPHSE, TOTIONOTUS, COHJIAp HA3apHACH, MOIEJUIAp HazapusaAcH
kAOH MaTeMaTHK (aunapna TaTOUK, 3THO KeJTHHIraH IUCKpeT
smateMatTuka XX acpHuHr 40- iinmmnmapuaad 6oumad xucotnar
ALITeMaTHKACH, KUGEpHETHKA, aX00poT Ha3apHaCH, HKTUCOAHNET,
CHXOJIOTUA, MAaTeMaTHK JUHIBUCTUKA, THOOUET daHnapu Ba
JIHCKPeT TeXHHUKAJa XaM KeHT KyJUTaHWIMOKAA. Jnckper marte-
AKITHKA 2JIEKTP CXeMamapH¥ Jiofuxajallja Ba TeKIIMpHILIIa,
ARTOMATHK XUCOONAUI MAallMHANAPUHA JIOHUXANAII Ba MporpaMm-
MaAUIgA, JUCKPeT aBTOMATIApHH MAaHTHKHNA nmoiHxanauizga,
XM aneMeHTIApH Ba KUCMJIAPUHHM JIOMUXANALLOA, Xap XUl
ICXHUK CHCTeManap, KypuiManap Ba aBTOMATHK MallMHATAPHA
AULUIK3 Ba CUHTE3 KWJMIIAA KeHI MHUKECAA TATOMK STHUIAIH.
MaTeMaTuK MaHTHK (aHU 3JeKTpoH xucobaawl MallllHa-
IIM\PUHMHT BYXYIra KeTWIIMFa Ba YHH MYKAMMaTIALUTHPHILTA
KITTa XMCCa KYIIAH.

AucKpeT MaTeMaTHKa MaTeMaTHK KHOepHeTHKaHUHT Moilme-
ROpY OYNMUIOH OuiaH OUpra, XO3Upru 3aMOH MaTéMaTHK Tab-
NIMHUHUHT MYXUM OVFUHU XaM XUcOoOIaHaaH.



4] MATEMATHR MAIUTUK BA DHCKPET MATEMATHKA

KutobHuHr acocu cuhariia myassnud tomonnnan 1973 fun-
HaH bepu CaMapKaHa AT YIHBCPCHTCTH aMUTHE MaTeMaTHKa
Ba MHOPMaTHKA GakKyIbTeTH TwiabanapHTra y3myKeHs YKuaaéTrad
MaBpy3anap ofiMHTaH, Yilunr CrpykTypacl Ba MasMyHHTra
(hakyabTeT OazacHaa «AMCKPLT MaTeMaTHKa Ba YHUHT TaTOWK-
Japd» MaB3ycHAa VTKasuaran Xankapo WIMHH aHXyMaHJIap,
MocKkBa maBJaT YHUBCPCHTCTHHHHT «JIMcKpeT MaTeMaTHKa»
Kadenpacu OuaH VKys-ycayOouil coxanapaaru XaMmKopiauK Xamaa
thakyarTeT Tanabanapura ANCKPET MATEMATHKA (GaHUHMHT €TYK
onumaapn A. Jopoanuuun, K. Xypaenés, M. KoMunos,
B. Kyopasues, A. 3ukor Ba B. KobynoB ToMoHWmaH VKUiAran
MabpPY3UIADHUHT XaM WKOOUI Tabchpy Sop.

KdTof® aMckper MaTeMaTHMKAHWHT PHBOXJIAHHII TAPUXH
(kupui) Ba 9 HodaaH ubopar.

K¥nnanmanusr OprHun 6oduna TynaaMnap Ha3apHHCHHHHI‘
IleMeHTAApN, MyHOocabaTnap, OHHap MyHocabarH, QyHKUHAIAD
CYMNEPIIO3UUMSCH, TapTHOMAIU MYHOCAa0aTH Ba MaHXapa XakKuaa
TYIHYHYanap depunamu.

NkxnHuyy 606 mynoxaszanap aareGpacura GarMuLIaHTaH
6ynub, yHAa Mynoxasajgap Ba yJiap YCTHIA MaHTHKHI amaiiap,
(opmynanap, TeHT Ky4Yn#, aifHaH YuH, alHaH EAFOH Ba GaxkapH-
Aysun HopMynanap, TeHr Ky4An dhopMynaiapra JoUp TeopeMa-
nap, dopMynanapHUHT HopMan 1Uakjanapu, MyKamMMmana AN3b-
IOHKTHB Ba KOHBIOHKTHB HOPMAJ LIAKIUIap, MyJioXasaiap anret-
pacu dyHkuuanapu, byiae anrebpacu, MaHTHK anreGpacuiaru
UKKH Tapadiama KOHYH Ba apudMeTukK amamnap, Keraakun
K¥Tmxaau, MOHOTOH (pyHKUHANAp, GYHKIHOHAI ETTHK, cCHHGIap
Ba ITocT Teopemacu kabu macanaiap KYpHb YHKIUIAIN.

KutoOHUHT yuwHYM O00H Myaoxazamap xwcobmra Garnuil-
JIAHTaH Oynn0, yHAa MyJoxasanap XHCooH dopMynacH TyiyH-
qacu, UcBOTIaHYBYH hopMyna TabpuhH, MyJoxazanap XUcoOH-
HHHT aKkcHoMalap CHCTEMAacH (TH3MMH), KeJTHPHO YHKapHII
KOWAAMApH, KeATHUPHO dHKapUul KOWAACHHUHT XOCUAANapw
OVaran 6Hp BakTHa Y¥pHWUra KVHHII, Mypakka® Xxyioca, cHNI-
JIOTH3M, KOHTPAO3ULNMA, HKKH Kappa MHKOPHH TYLUMPHIL KOHAA-
Jlapu, dopMmyanap MaxmMyacHaaH GopMyTaHH KenTHpUS YiKa-
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pitil KOWAACH, KeNTupud uuxapunrad dopmyna (ucbotmaur)
(VINYHYACH, JEOVKUMS BA YMYMIAWTAH ZeIYKUUA TeopeManapu,
AMIPHM MAHTHK, (aCOCMapHU YpUH aiMalUTUPHUL, aCOCHAPHH
WVILHLI, aCOCAPHU aXPaTHIl) KOHYHNApUHUHT HcboTH, MYTo-
rRuTap anredpaci Ba myaoxasasiap XMcobu Ypracugard MyHO-
cabataap, MyJaoxXasaiap XUcoOHIa eUHInLL, 3UICU3INK, TYAWK-
INUIMK Ba 3pKWHIMK MyaMMonapH ka6 Macananap kKypub yuxu-
LYIM.

TypruHuH 6o6Ja mpeAuKaTAap MAHTHKH GaéH >tuaraH. by
cyta TpeOUKaT TYWIYHYACH, TIpeAMKATIAp YCTHIA MaHTUKHIt
ANAIITAD, YMYMUIUTMK Ba MABXYMUIUK KBaHTODJIApH, MPeaUKaT-
Nl MAHTUKMHUHT (POPMYAACcH Ba YHIHT KAHMaTH, TpeauKatiap
MAHTHKHHHHT TEHT KY'WIH GopMyaanapH, MpeaHKaTiIap MaHTHKH
(pOpPMYTaCHHHHT HOpMan WaKaH, GaxapiiayBdd Ba YMYMKHif-
MaTAH GopMyaanap, €YWLl MyaMMOCH, XYCYCUiH XoJapaa
JOPMYTAaHUHT YMYMKHHAMATIMAUTHHA TOMHL aaropruT™MiapH,
UPCAVKATIAAP MAaHTHKWHWMHT MaTeMaTUKara TaTOMKyY, akchioma-
THK [ApeguKaTIap XMCcoOH XaKkuda MabNyMOTIap KeNTUPHIAOH.

KnToOHUHT GeliHyn Go0H MaTeMaTHK Hazapusaapra Oa-
JniaHran 0yaub, akcHoMaTHK Ha3apusa TYIIYHYAcH, ONpWHYM
rapTMOIU TN, TepM Ba dopMynanap, MAHTHKHI Ba XOC {(Maxcyc)
aKcnoManap, KenTHpuo YHKapwil KOMAACH, anredpa, TeOMeTpUst
1 AHATM3Aa MaBXyI OYIT2aH MAaTEMATHK Ha3apusinap, Hazapisiia
ueGoTAAU! TYIIYHYACH, TABTOMOTHA XyCYCUI XOMIapUHUHT UchoT-
N YBYAHITATH, DEOYKIWA TeOpeMacH, Ha3apua THITHHWHT HHTep-
upeTauusacy (TankuHu), Gepunral MHTepIpetauusia Gopmyrna-
WAPHUHT YUHIMK KWiiMaTIapn, HaszapUAHUHT MOASNU, VHTEp-
IIPCTAUMAHUHT U30MOPMDUIMANUTH, HAZAPUAHWUHT KATBUHAWTY,
M 3aPUAHWHT 3HACU3AVK, TYAVKAWIUK Ba WU MyaMMONapH,
nPCAMKaTIAp XHCOOWHUHI 3UACUIMNUTUA, HATYpaJl COHIAp Ha3za~-
pusicu, MEDeRHMHT TYAUKCM3INK XaKuaarud TeopeMacH CHHEapHu
nacananap épuTHITaH.

KHTOGHHHT onTHHYH Go0uza anropuTMIAp Ha3APHACHHHUHT
‘WieMeHTAapH atpoduinua GaéH stwiaraH. by epaa anroputm
IVIUYHYaCH Ba VHUHT XapakKTepiu XYCYCHATNAPDH, CUWIYBYH Ba
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cananysuy toaamiap, llocr 1eopeMacH, anroputM TYIUYH-
YACHHU aHUKJA, XHcoturuynin (pyikdamap, KUCMHUH peKyp-
CHB Ba yMyMmpeKypeun thynrinsuap, AL Yépy Ba C. KnuHu
Te3ucmapu, Toopuinr Mannnuuapin, THIOPHHT MalIMHacuia
ANTOPUTMHM KOPUH KHIMIL, 16TYPA) CONJApHA KYIUWULW anre-
PHTMY, EBKAMI anropuTMi, airopirMaap Ha3apWAacHHMHT aco-

CHIi THTIOTE3aCH, MApKORIIIIHT NOPMAA alrOpHTMIapH, MapKoBs
O¥iua KucMan XMcoOILIyBUH BA XHCOOMAaHYBYH GDYHKIHIIAD,
KUCMUIT pekypeuB (YMyMpeKypeuB) dyHKIUg 6uraH Mapkos
6Vitya KMCMHUiT xucobauanypun (XMcoOlaHyBYH) GYHKLIHA
YpracHaary MynocaOarT, HopMaAIAIITHPULT TIPHHUHAH, aTTOPUT-
MHK CUKHJIMOBUM MYaMMOIAP, MATEMaTHK MAHTHKIA KeaTHpHO
UMKAPYBIAHAMKHY TaHUIO MyamMMOCH, ¥3-Y3dra TatéHK 3Tve-
WHIMKHY TAHWLI MyaMMocH KaOH Macanamap KYpHITaH.

KuTobHNHT eTTHHYH 6061Ia MATEMATHK MAHTHKHHHT TEXHA-
Kara TaTOuKaapyn XeatupunraH. by epaa pene-KOHTaKTIH cxema-
Jap, KOHTAaKT/IH CXeMalap Ba YIAPHUHT CUHTE3U, MYHKLIIHOHA
3MEMEHTIAp Ba yaaplaH cXxeMauap ACall, KYT TaKTIH cXxemasap,
(GYHKUHOHAT 37IEMEHTIap CUCTEMACHHUHT TYIUKJIUTH, CXeMa-
JapHH MEHUMANAAMHTHPHIT MyaMMOCH, TECKApH OOFAaHHLIHN
OVnMmarad aBTOMAaT/IAp, YSKJIH ABTOMAT XaKMAa YMYMMI TYIIYH-
yanap, Munu Ba Myp aproMaTinapH KabOH Macananap KypmuO
ynxpnran. ManTuk anrebpacH GyHKUHSATIAPDUHA cxemanap (aBTo-
MATNap) OPKAJIH peaTu3alis STHIU MACATTACUTA AJTOXHIA AXaMHSIT
Oepunran.

CakkM3uHYM 00072 MATEeMATHK MAHTHK QYHKUHAJTAPHHR
MHHHMAIAMTHPHIN MYamMmocH 6aéH stunrad. by epaa ausb-
IOHKTUB HopMan wakia (AHIIHY copmamaiTHPHIL, 3HT KHCKA
AHI, xuckaprupuaran AHI, Ty JHLL, Keadin JHLI
Ba muHuMan JIHIIInapHM qcaii anropuTMaapu KeATHpPHATaH.
AHaJTMTHK Ba TeOMETPHK Tap3garH alropUTMIApHUHTI 3KBUBA-
JEHTANUTY KYPCATHITaH.

Ty¥kkuzvHun 60012 rpaduiap HA3APUACHHHHT 3JIeMEHTAAPH
éputunrad. by epna omanit rpadnap, rpadaapHUAT nsoMopd-
JIATH, MapupyTirap, 3aHXHpiaap, LHKAAAP, OGOFAHKIUIINK,
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nApAXTAAp, XPOMATHUK COH Ba XpOMAaTUK cUHO, TYpaap Ba TYpIarn
nxnmiaap, @opa—PankepcoH Teopemac KabM Macananap Kapab
WK 1NTAH.

Hazapuii MacananapHu Ha€H 3THLIAA MUCOUIApAAH KeHT
t(poiIATAaHAATAH, ASSpau Xap 6Up mmaparpadHUHT OXHpUOA MYC-
LAKI31 WIIDTALL YYYH MalIKIap, caBos Ba TOMUHPUKIAD OeprraH.

Kutobaa épuUTHATAH Macajanap «MVaTeMaTHK MAHTHK Ba
UMCKPEeT MATEeMATHKA» BA «MAaTeMaTHK MAHTHK BA AJrOPUTMIAp
wasapusica» baHnapuIaH TANKapW JapjiaT TAbIUM cTaHAapTIa-
M k¥peatunrad «MaiinHanap apugMeTHKacH Ba aBToMaTiaap
mapuacur», «MHpopMaTHKa acocnapu Ba XuCoBIall TexXHH-
kic», «3XM Ba mactypnaurs, «OnepanyanapHH TEKIUINPUIL»
wi0OW aHTapHU YKUTHLIAA XaM MYXHUM axaMuAT Kach aTaiu.

KurobHu tatiépnawuga amepukanuk C. Kavau Ba A. Yépuy,
asetpisuivK K. [éaen, anrmusmuk A, TelopHHT Ba 3. MeHIenbCcoH
\iIMIa poccHAnuK A A, Mapkos, A .M. Mansues, I1.C. Hosukos,
C".B. AénoHckuii, O.b. Jlymanoe, B.B. Kyapsisues, B.A. I'opdatos,
.. TuraukuH, A.A. 3ukoB, JI. Tuxtapuukos Ba T. Cykauésa,
VibekucTormuk P. Uckannapos, T. Exy6os kabu MaTeMaTUKiIap
10MOHMAaH ApaTHATaH MonoTpabdud, napciuk, YKyB K¥ananma
A WUTMHE Makosanap Ba caMapkKawmiuk M.McponnoBHMHT
MyJIoxasanap anredpacura GarunaHral Kyiaesmacuaan goiinana-
1NHIIH.

Onuii YKYB I0pTIapu MaTeMaTHKa baxyabTeTnapy Tanabanapu
VIYH ¥36eK THInOa €3WNTaH JacTIabKH KHUTOORap MapXvMm
verosuMus P M. MckannapoBHUHT «MaTeMaTuk Joruka »ie-
meHTNapu» (1970) Homim mapenurn Ba T.ExyGosHUHT «Mare-
MAaTUK JIOTHKA 3/eMeHTAapu» (1983) ¥xkyB xymnauMmacuoup. by
KHTODMAap MATEMATHK MAaHTHK, (aHUHU VYKUTHLIAA, TAOMUNKH,
WXKOOUH pon YitHaaH.

VKyBUHIapTa TaBCUA 3TWIAETIaH yiOy KMToO «MareMaTHk
MAHTHK Ba OUCKpeT MaTeMaTHKa» Xamaa «MareMaTHK MaHTHK,
Ba aTTOpUTMIAP HasapHAcH» dariapu OVilmda PecryGmukamus
MaBaT TABIHMM CTaHAApPTAapUIa K¥pcaTHaTaH YKYB DacTypiaapura
TVIHK ¥aBoO Gepamu.
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caHanypuy Ttyrmamaap, Tloct reopemacH, arropuTM TYLIYH-
JaCHHHM aHUKJTALL, XUCOBAANYR I (WIKUHATAP, KHCMUH peKyp-
CHUB Ba yMyMpekypcHB dyukusutap, A. Hépy Ba C. Kimmuu
Tesucaapu, TeIOPUHT Mawuitapu, TeOpUHT MallMHacHAA
UITOPUTMHHU XKOPHI KWIHIL, NaTypan COHIApHH KYIWHIL anro-
pHATMH, EBKIIMA aNTOpUTMH, ANrOpHTMIAp Ha3aPUACUHKAHT aco-
CHIT ruTIOTe3acH, MapKOBHUHT HOpPMaJ alTOpUTMAapn, Mapkos
6¥HiNYa KMcMaH XHcobMaHYyBYH Ba XUCOOMAHYBYH PYHKIUSIAD,
KUCMHI pekypcuB (YMyMpeKkypcuB) (bvHKUMS GwiaH Mapxos
6Vituya KHCMUIT XHCODJNaHYBYM (XMCOONAHYRYH) (DYyHKIHA
VpTacuIary MyHOCa0aT, HOPMATNAWTUPHIL MTPHHLNTIH, ANTOpuT-
MHK €4IJIMOBYM MyaMMONap, MaTeMaTWK MaHTHKAA KeATHpHO
YUKAPYBUAHIMKHH TaHWLI MyamMMocH, ¥3-¥3ura rarOUK sTyB-
YAHIMKHU TaHHLI MyaMMOCH KaOW Macanasap KYpWJIraH.

KHTOOHHHT eTTUHYH GOOHIA MATEMATHK MAHTHKHHHT TEXHH-
Kara TaTOMKAApH KeNTUpWITaH. by epaa pene-KoHTaKTIIH cxeMa-
7ap, KOHTAKT/IH cXeMajap Ba YNapHUHT CHHTE3M, hyHKUMOHAT
37IeMeHTAAp Ba ylapAaH cxeManap fcalll, KVII TaKT/IH CXxeManap,
(DYHKIIMOHAN 3eMeHTAp CUCTEMACHHWHI TYJIIMKJIWUIH, CXemMa-
JTAPHU MHUHUMAIIAMTUPUAIT MYaMMOCH, TeCKapH OGOFMaHHUIU
O¥NIMarad aBTOMAaTIap, YeKJIW aBTOMAT XaKMIa YMyMWH TyIIyH-
yaymap, Munu Ba Myp aBroMaTinapH Kabu Macanajgap Kypuo
yukuirad. MaHTik anrebpacu QyHKIIMATAPHHK cxeManap (aBTo-
MaT/iap) OpKATH peanu3alldg STUIL Macalacura aToxXuaa aXxaMusaT
Sepunras,

CakkH3MHYN 60073 MATEMATHK MAaHTHK (DYHKHHATAPHHH
MHHEMALIAIITHpAI Myammocd GaéH stwiran. by epra nusnb-
IOHKTHB HopMau wakn (AHLU)HH coananamiTipull, SHI KUCKA
AHI, kuckaprupmaran JHUI, tynuxm AHIN, Keadiv JHLI
Ba MuHuMan JHIlInapau dcawi anropuTMaapu KeJTHPWITaH.
AHATWTHK Ba FeOMETPUK Tap3fard anTopuTMAapiHNT 3KBHUBa-
JICHTAUTH K¥pcaTuiIraH.

TY¥kKu3nHIM 0061a rpaduiap HAZAPHACHHHMNIE JEMEnTIApH
géputunran. by epma oxamit rpadmnap, rpadmaptimir uioMmopd-
TUTH, Mapipytiap, 3aHXHpAap, HUUKIAap, BOrMUKIHINK,
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NapaxTaap, XpoMaTHK COH Ba XpOMATHK CHH®, TYpjap Ba TYpIarv
unimnap, @opa—dankepcon TeopemMacy Kaby Macanagap Kapad
‘tHKILITAH.

Hazapuil macananapHi 0aéH 3THILAA MHCOMUTApHAAH KeHT
(poiTaHUITaH, geapan xap 6up naparpayHHHr oXUpHIA MyC-
LKL HIUTAL YYVH MAllKIap, CaBOJT Ba TOMUIHPUEKIAD GepWITaH.

Kutobna eépmtuarad Macaidanap «MareMaAaTHK MAHTHK Ba
ANCKpeT MaTeMaTHKA» Ba «MVMaTeMATHK MAATHK Ba alropuTMaap
nviapuAcd» daHIapHIaH TAIUKAPH JABMAaT TABJIUM CTaHIApPTIA-
Py K¥peatarad «MammHanmap apugMeTUKacH Ba aRToMaTIap
ipuac», «MuadopmaTika acocnapu Ba Xyco0Aam TEXHU-
hicH», «2DXM Ba JacTypnallls, «OnepaudsgiapHd TeKIUHPHLL»
ROK GaHTApHN VKUTHILAA XaM MYXWM axaMHAT Kach JTalau.

Kurobnu Taiiépmainna amepukamuk C. Knuuu pa A. Yépuy,
ancTpiisHK K. Ténen, anmmusinyk A. TelopuHT Ba 3. MenaenscoH
\iMaa poccHANUK A.A. Mapkos, A . Mamsues, [1.C. Hosukos,
¢".B. A6nonckwmit, O.B. Jlynanos, B.b. Kynpsapues, B.A. I'opbaros,
C.I'. TunauknH, A A. 3ukos, JI. Tuxtapraukos Ba T. CykauéBa,
yifiekucToHMHK P. Uckanmapos, T. Exy6os kabu marematnitap
tOMOHMIAH ApaTaATaH MoHoTpadud, AapciK, YKVB Ky¥TaHMa
mL HAMHIT Makonajnap Ba caMapKaHIiIWK M.HcpouoBHUHT
Mynoxasanmap anredpacHra OaruiyIaHTaH Kyé3MacHIaH doiinana-
NHJIH.

Onuil YKyB 10pTIapn MateMaTrka hakynsTeTNapy Tanabanapu
viIyH ¥36eK THAWAA €3WnraH Jactnadku xutobGnap Mapxym
verosuMHu3 P U, MckaHmapoBHHHT «MarteMaTHK JOTMKaA 2fie-
meHTaapH» (1970) Homau mapcavrn Ba T.ExyGosauar «Mare-
MATHK JIOTHKa aeMmeHTnapr» {(1983) ¥KyB k¥anmanMacuaoup. by
KiuToOJap MAaTeMaTHK MaHTUK (daHUHM YKUTHINNE, TabvuMitkn,
1Ko6UH pon YHHam,

VKyBUMMapra TaBCHS STHIAETTaH yuby KuTo6 «MaTeMaTHK
MAHTHE, Ba DUCKpET MareMaTuka» XaMmiIa «MaTeMaruk MaHTUK,
M ATOPUTMIIAP HasapusacH» dannapu O¥itnya Pecmybaukamus
JKIBIAT TABJIMM CTaHIAPTIApHLa KYpcaTWiraH YKYB JacTypiapura
TYAHK, XXaBoG Bepaan.
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Kuto6 yHUBepcuTeT Ba NEAarorMka WHCTUTYTIapHAa
5460100 — maTemaTuka, 5480100 — amaanit MaTeMaTHka Ba
unpopmareka, 5140100 — maTemaTHK2 Ba HHPOPMATHKA,
5521900 — undopmaTnKa Ba HHPOPMALHOH TEXHONOTHAJAP
DakamaBpiuK HyHanuinnapu xamna 5A460104, 5A480101 pa
5A480107 maructpatypa MYTaXacCUCTWKJIapH OVitHya TabIHM
oslaéTrad Tanabanapra MymkaiaHrad. Kutod KaMuyiMKnapias
XOJIM B¥AMaraHmuru TyQainy, Myannnd KUTod Xakunark TaHKH-
AN GUKp BA MYTOXA3aNdpHU MUHHATIOPYHAUK OHIaH Kabyn
KMAaad Ba OAOUHIOAH V3 TAIAKKYPUHH H3X0p 3Tanau.

KutobHuHr xynésMacu OwnaH mydaccan TAHULIHO, YHUHT
CRaTHHM SXIIWIALL a2 GoraaT KypeaTMa Ba Macaaxamiap
Gepran Takpusamiap Y3P ®A akagemuru H. CatuMmos, mpodec-
coprmap A. Conees, A. Mynaros, mouentiap P. FyioMoB Ba
F. DOpramesra, MyxappupiAuK UIUWHH Oaxaprad JOUEHT
A. Mycaesra, MaTHUHY KOMITBIOTEPra KUPUTTAH BA MAKETHHH
TY3uMG Hawp stHinra TaftépnaranH X. fIky6osa, 3.YpyHGoes Ba
&. Mypogoera ¥3 MUHHATIOPYWIMIMMHEN Ounmupaman.

Myanaudg.



KUPHIN

MaHTHK — MyXOKaMa IOpPHTHIIHWHT KOHYH-KOWIanapu,
yeymaapy Ba dopmanapu (WakaiapH) xakumard $ad 6ynub,
VIUHT aCOCYMCH KAZHMIM IOHOH MyTadakKuUpu ApUCTOTeNH
(Munof. aeB. 384—322) xucoGaaHamu. Y OUPHHYH OY¥nub neayk-
1M HA3apHSICHHM, SbHH MAaHTUKMI XyJloca YMKapHLLI Hasapusa-
CHHU APaTHO, MAHTUKHI Xy/I0ca YUKAPHITHUHT GopMat Xxapak-
Tepra Jra 3KaHJIHTHHU KypcaTAu. ApHCTOTETHUHT MaHTHKAH
TYBIIHMOTH (pOpMaAN MAHTHKHUHT (JIOTMKAHUHT) aCOCWHU Tail-
kua xunanu. DopMan MadTUK GUKpIAITHHHT GopManapy Ba
KOHYHNIaprHy Tekwmpasu. [ynaait kunub, Apucrorenb MaH-
THKWH QUKPNALIHUHT acOCHil KOHYHAAPUHH O4IH.

ApHCTOTeNb acoc CONTaH MaHTHK, KYTI acpiap JAaBOMUIA Typ-
v MyTadakkupiap, daiinacydnap sa 6yTyH dancapmit MakTad-
Nap TOMOHHIAH TYIOUPKIAAW, V3rdpTUPUIAU Ba TaKOMWJLHAlll-
tupunau. [y xymnanad, A6y Hacp Popobuii, A6y Asn udn
Cuno, AGy Paiixon Bepynuit, Myxamman an-Xopasmuii, ¥Ymap
Xai#iém, Annwep Hasonii, Mup3o beaun kaby LLlapkHHHT GyioK
MyTaakKHUplapH XaM y3JapHHHHT KaTTa XUCCAJapHHU
KYLUEHIap.

MaHTUKHUHT AHTHAAHKWKAA PpaHiy3 ofumu P. Jlexapr-
HUHT (1596—1650) umnapu Myxum posb VitHaau. P.Jlexapt aHa-
JIUTHK yCynaa GUKpIaurHHHT acOCH TIpHHLIMIIapHHK SApaTiau.

Hemnce dunocodpu sa matemarurn I. Jeidnnu (1646—1716)
OHPUHYH GYIM6 MAHTHKUN (QHMKPIAINTAa XUcOb XapakTepHHU
Oepuiu 3apyp, AeraH rosl OwiaaH YMKIM. ByHMHT y4yH, YHUHT
duxpyya, XamMMa WIMHHU TyIoyHYanap Ba MyJoxasanapHu acocuii
MAHTHKHI 3neMeHTIapra KenTupub, yJapHu MabIyM CUMBOJILUIAp
OumaH GeaArunan Kepak.

I". Jleitonuu roanapu ¢akar XIX acpmarvHa y3 pHBOXKHHH
Tonan. Murnm3 onnmnapu XK. Byae (1815—1864), 4. Ilupe
(1839—1914), b. Paccen (1872—1970), A. YVairxen (I1861—
1947), V. XKeponc (1835—1882), uemuc onumnapu I'. Opére
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(1848—1925), O, Fmmpbepr (1862—1943), 3. Llpéaep (1853—
1910}, wornana Marematurd O.ne Mopran (1806—1871), pyc
onumnapu I1.C. Iopenxnit (1846—1907), B.H. I'nupenko (1897—
1940), U.]. XKerankun (1869—1947) Ba Oolrkanap MaHTHK
COXacudard Miuiapy OWiIaH CHMBOJIMK €KW MATEMAaTHK MaHTHKHHA
(JTOrMKaHHu) Apataunap.

MaTeMaTHK MaHTHK, acocumnapygan Oupy 6ynraH XK. Byas
(Mawxyp «CyHa» poMaHUHUHT Myarumudu JlmiaH BoltHUHYHUHT
OTACHINP) MYCTAKWI PaBULUNA TPEK, NOTUH, HeMUC, dpaHIly3 Ba
UTAJBSH THJTAPHHHI XaMAa MaTeMaTUKaHY ypraHaou. 1847 itunga
€3uNraH «MaHTHKHUHT MaTeéMaTUK TaxXJIWiH», «MaHTHKHIT
Xucod» Ba 1854 nnna €3rar «PUKprall KOHYHIApUHU TAIKUK,
3THI» KUTOBAApULa MAHTUKHH anTebpauk ¢opmara KeJaTHpAu
Ba MaTeMaTUK MAHTHKHWHI aKCHOMAjlap CUCTeMacHHM ApaTiu.
BynHuHT MaHTUKHIH XucoOH Byas aaredpacu aed 10pHTHIAIY.

7K. byns MaHTHK Ba MaTeMAaTHKa ONepalHsaAapy YpTacHIari
VXIUALUIAMKKA acoCTaHH®, MaHTUKHMHA Xyrmocanapra anreGpaHk
CHUMBOJAHKAHN K¥anagu. ¥ MAHTHK onepalHsAIapAHU GopMal-
NMAIITHPHLE (pacMHANMAILTHPUIL) YIYH KYHHAATH CHMBOJUTAPHU
(OenrunapHu) KMpPUTIU:

— MpeaMeT/IapHU OeArHAall YIyH (X, V, 2, ...) KHYUK JIOTHH
XapduiapHHY,

-~ npeoMetsiap cudaTHHU Genarunall yuyH (X, Y, Z, ...) 6o
JIOTUH Xap¢hIapHHH;

— GMpop MyJnoxazara akClIaHTHUPHITAH XaMMa IipeaMeTiap
cHHOU | Hu;

-~ KYpHIHIHA J03uM OYNrad npeIMeTinap HVKJIUTHHHHT
Genrucy 0 HU; '

— MYT0Xa3alapHA MAHTHKUH KYIUWIIHUHT « + » GENrACHHH;

— MyJTOXa3arnapHyU MAHTUKUI alUPULIHUHT « — » OEJTHCHHM,

— MYJIOXa3anap TeHITMUTHHUHI «=» GEeATUCWHHA.

CumMpoauk Oynp anrebpacuaa MaHTHKAR KynahTupmil
aMaiy, Xyoau anreOpavk KUMATIApHU KYMalTupumwaaruick,

Xy=yx
KOMMYTATHBIHUK XOCcacHra
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x(y2) = )z

ACCOIMATHBIIMK XOoccacura ara, MaHTUKHIT KYIOWII aMany Xam
KOMMYTATHBJIUK Ba aCCOLMATUBIHK XOCCATapura 3ra:

X+y=y+ux
(x+»+z=x+{(y+2.

Bynp anrebpacuna TRFUHAN KyniaiitMara Huc6aTaH OIUCTPH-
OYTUBIMK KOHYHWra OViicyHaou:
x(y+23) =xy+xz.

K. bynp anrebpank cUMBoOAMKadap €poaMU OHMIaH XaMMa
MAHTUKWN OepauMmsanapHu WKk kuiMatnd (1 Ba () anrefpa
KOHYHJIapHra OViicyHaguraH ¢dopMan (pacMuit) ollepauuanapra
KCATHPUIUHHK Vitagu. byns dyHKUUSAapU Ba YHHHI apry-
MeHTIapy HaKaT UKKY KHAMAT — «4HH» Ba «ENFOH» KUiiMatiap
KaGynm Kumamu,

MauTtug anrebpacy KoumajapH oOpKanu OIOWl Myjoxa-
jafapiaH Mypakka® MynoxXazajJapHU XOCHJT KMIWII MYMKHH.

Macanan:

Xy — OMp BakTaa x Ba ¥ Xoccanapra 3ra 6¥AraH npeamertiap
KJIaCCH;

x(1 — y) — 6y x Xoccara sra Ba y xoccara sra OynmaraH
npeaMeTIap KIaccH;

(I - x)y — 6y y xoccara sra Ba x xoccara 3ra GYnmarau
MpeoMeTIap KIaccH;

(1 —x)(1 — y) — 6y x Ba y xoccamapra sra OVyamaraH nipea-
MeTnap KJIaccH.

XO3UprH MaTeMaTHK MaHTHK, (aHHHH fApaTtHulza $pyHna-
MEHTANl pont VitHaraH bynb CUMBONUK JIOTHKACH MyKaMMaln-
JALITHPHILITA MyXTOX 3mH. Macanas, KeBoHe dUKpHYa, MAaHTHKUIH
AHMPYILL OTICPALHACH aHpHM HOKYJIAMTHKIIApTa OO KeMaou.

O. ne Mopran bynp FosaapyiHY pUBOXIAHTUPHO, MaHTHK
XUCOOMHY 3XTHMOMNAp HA3apUsACH TeopeManapyHH acocialura
TaTOMK 5TIM Ba CUMBOJHK XHCOOGHHM SpaTHLI YCTHAA WILTAAH.
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Y. Iupc MaTeMaTHKAHW AaHAIN3 KMIWLLOA MAHTUKHA MyHO-
cabatnapHn Kypon cupaTuga MIWNATHIWHK acocaab GepnH, y
I'. ®pére numapunad xadbapcus Xonmaa, MAaHTHKKA KBaHTOD
TYHWIYHYACHHH KHPHUTIOH.

[. ®pére MaTeMaTHKa TIPUHUHTIADHHH MAHTHK, TIpHHLIMII-
JAp¥IaH KENTHPHO YUKApUIN YCTHIA HITad, MAHTHK, XHCOOGMHH
ApaTou.

byns Ba O. ne MopraH acapiapuaa MaTeMaTHK MaHTHK ¥3Ura
Xoc anrefpa — MaHTHK aireGpacy KYpUHHWIIHAA WAKIAHIN.

Keitnnuanuk, bynb metomiapu Y. Xesonc, 3. IHpénep Ba
I1.C. llopeuxuit acapiapuaa ¥3 pUBCXKIHY TOAH.

byne anrebpacunu V. XKepoHc Ba 3. Ulpémep mykamman-
narmupan. Y. XKesoHe «Cod MaHTHKy (1864), «VxumanmapHu
anMalatTipuin» (1869) na «Pan acocu» (1874) xurobnapuma MaH-
THK, COXaCHIA aNMAIITHPUII NMPHHLHITUTA aCOCAAHTAH Y3UHHAHT
HazapHACHHH TaBcyd 5TaH. 1877 vmnu 3. pémep «Der operation-
skreis des Logikkalkuls» kutoOmiaa anrebpalk MaHTHK acOCIapHHHA
EPUTIH.

MareMaTUK MAaHTHK, (DAHHHWHT puBoxaHUummaa [Topeixuiit-
HHHT XaM KaTTa XusMatH Gop. ¥ byae, XeroHc Ba Lpénep
IOTYKJIAapHHH  YMYMJIAKITHpHG, <«MaHTUKUI TeHIJIaMalapHH
CUHIL YCYINMapH Ba MAaTeMaTWMK MAHTHKHHHT TeCKapd YCYJIH
Xakuna» (1884) kutoGuaa MaHTHK, anreGpacH ammapaTH pHBO-
XUHM aH4ya HITapH cypau. AMepwKanuk ofuM A. Baeiik
I1.C.Iopeukmit Mmetommau 3.11Ipéaep METOAUIAH YCTYH KYSIH.

IT.C. Mopeuxuit cucreMacuua KyiHmaru oearunap Kabyn
KWJITHHTAH:

1) dup-oupura SorAuK O¥nMaraH Ba Oup-OuMpu OunaH xed
KaHIaii MyHocabaToa OynmaraH MpesMeTNIap KJNacCHHM KUYHMK
JOTUH Xapdnapu — a, b, ¢, ... 6nnan Genrunaiy;

2) cuHmapHH WHKOpP STHUI YYYH KHYUK NOTHH Xapd-
JMapHIaH KelMH «3Mac» CY3MHM KYIIULI, SEHH g 9Mac, b 3Mac
Ba XOKa30 Kabu Genrmnan;

3) a, b, ¢, ... npenMeTnap CHHPH XYCYCUSITHUTA 3Ta 6¥nMaran
npeameTnap cHHQUHY &, b, ¢, ... OHNaH GenruiaimMus;
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4) UKKH €KH KYTIpOK cMHGap Gupraankia 6up HeuTa SHp-
Ouprra 6oRMIMK 6¥iMarad xoccanapra 3ra 6¥auumHu ab, be Ba
X0Ka3o KynaiitManap 6unaH 6enrunanl. by onepanua xommyra-
TMBJIMK Ba aCCOLMATHBINK XOCcalapura 3ra:

ab = ba, (ab)c = a(bc);

5) MaHTPKUI KYTHLI aMaMuHU « +» Oenrvcu ounan Gen-
runanl. by oriepalMs XaM KOMMYTATHBIMK Ba acCOLUATHBANK
XOCCANApHTA 2Ta!

X+y=y+x, x+(Q@+2={x+yz

6) Xeu KaHmall MasMyHra sra 6¥nMmarad cudgar dhopMacusu
) (MaHTHKHIA ) 6unaH Genrunan;

7) MyMKUH 6ynradH cuHGIApHH Y3 WIura onrad cugart dop-
macuHY 1 (ManTHKMi [) 6unan 6enrunaur; 0 a [ yuuby xocca-
Jlapra sra:

a+0=a;, a-1=a

8) a cMHGHUHT MHKOPMHU ¢, ¢cHG OunaH Genruna,

9} KyIMuI, KYMaNTAPHII Ba MHKOP aMajUlapuiaH Talllkapu
IKBUBAIEHTIIUK aMaTHHY KUPUTaAK Ba YHH « = » CHMBOJ OGWIaH
Genrmnatiay. By aman yura Kowmara oVitcyHamu: 1) arap a=b
TeHTJUIVra OUp XUN CHHGIapHH XKVIICAK, ¥ XOJAa TEeHIJTHK
GyaunMaiioM, STkHU a + ¢ = b + ¢ Gymaau; 2) arap a = b G¥rnca,
Y ¥pnma ad = bd 6ynagu; 3) arap ¢ = b 6ynca, y Xonna a, = b,
ﬁ?ﬂanu, Oy epna ¢ = a smac, b = b smac.

XIX dcpHunr oxnpnna MaTemamK HasapusUiap WyHAAH
PHBOXUTAHIMKY, 3HIAN MaHTHK Macalanapl MaTeMaTHKaHWHT
{3una x,aM MYXUM axaMHaTra sra 6Vnnd, MaBxXyn MaHTUKHI
Kypojutap MateMaTika TanmaGmapura xaBoG Oeponmail KOMIH.
AffpHM MATEMaTHK MyaMMOMapHM eYMIIOard KUHWHYFIKKIAp
YIapHUHF MaHTHKMH Tabuatura GOFIMKJINTH aHMK/IaHAH.

yimnr YUYH XaM MaTeMaTHK MAaHTHK TOP anredpank IoMpataH
grgnQ, Kagan puBoxiiaHa Oouutagd. by HyHamuuiza GUpUHYHK
oymu6 I'. ®pére Ba ntanssa MaTeMatury 2K, Ileano (1858—1932)
TaOKMKOTIAp QUi Gopavnap, yaap MaTeMaTHK MaHTHKHA apud-
MeTHKa Ba TYTIRaMJIap Ha3apHWACHHH acocialll yayH Ky UTagnnap.
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1903 itunu B.Paccenuunr Jlonnonaa Hawrp stuaran «Marte-
MaTHKa TMPUHLWIVIApH» KUTOOWIA MyJaoxasatap Ba cHHOpIap
Xuco6 HazapuAcH niiab yukunau, b. PaccemHuHr A. Vaitrxen
OuraH xaMKop/JMKaoa €3raH 3 TOMAUK «MaTeMmatuka TpUHLNII-
Japu» KHTOONapu MaTeMaTHK MaHTHK (GaHHMHUHT PHBOXIa-
HUIIMAA KaTTa poip YiiHaau. by kutobnapna Mynaoxasa, CHHG
Ba NMpexvKaTiap XHcoOH despiu TYNWK akCHOMATAIUTHPH/ION Ba
dopMaUTAITUPWANU. Yiap XO3WprH BaKTZa YpraHWIaéTraH
MaTeMaTHK MAHTHK, KYpUHULIWKHK ApaTAWIap.

A. Funsbept Ba HeMuc onyiMu B, AKkepManHUHT 1928 finnna
qon 3TwiraH «Hasapuii MaHTHKHHHT acOCHH XyCyCHSITIApH»
KUTODIapH MaTeMaTHK MaHTHKHHUHT AHaZa pHBOXTAHUILMAA
MYXHM axamuaT Kach stan. by KUTOGHUHT Myantmudnapu MaH-
THUKWI1 aMautapaa GopMauialiTHpUIl METONMHU TAaTOHMK, 3THO,
KaTTa 10TyKXa SpUILANAap.

byns, Ilpénep sa [NopenKWiTHMHT MAHTHK, anrebpanapura
tasHUO, M. M. JKeraskuH JOruK Ky1UMII Ba JIOTHK KyHaiiTHpHII
aMaJVTapuHNA KyHMaarnya aHukJIann:

DO+0=0; 0+1=1; 1+0=1; 1+1=0

20-0=0;, 0-1=1-0=0; 1-1=1.

Jorux xJumin Ba KYMARTHPHLI amMaaiapuiad g + ¢ =0 Ba
a-a=a ¥Xenuh THKAIH.

MaHTHKUI oTcpalIugIapHUHT CUMBONHK KYpUHUMIUNApH
Kerankun cuctoyaciuta Kyiinjgaruda 6¥naau:

Boonrlop=p; pvqg=ptqrpg;

geoov=taepdpg, p=q=l+ptg.
VY ocnusoanh a0 Lk} YMYMUHIMK B2 MaBXYIHK KBaH-
TOPUW ™ il FYiliv a4 1) KEPWATIW Ba TIPEAVKATIAD anrebpaciHu

bl aH,

XX acpHMHT 50- fimapiia Kyn KHAManIi MaHTHK coxacHaa
WiIMUA v3manuiap onunG copunau. Kyn KHMaTIu MaHTUKIA
Mynoxazanap yekiau (3 Ba yHIAH KY1) Ba YCKCH3 UMHAUK KHii-
MaTiiapy oiazu. MarteMaTHK MaHTHK 6V GYTHMHHHHT acocuna-

l
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punaH 6upu nonak onwmu S1. Jlykacesma (1878—1954) xmcob-
nanamu. Y gactiab yu kuiMataun (19203, 1954- iimnma 1¥pT Kuii-
MATIIM Ba HUXOAT YeKCH3 KHUMATIH MaHTHKHM SpaTIu.

K¥m xuitMa Ty MaHTHK MpobeManapy {MyaMMoJapi) OuwiaH
E. IToct, C. Achkorckuii, 1. Be6d, A. Ieitrunr, A.H. Koamoropos,
Il.A. Bousap, B.H. Hlecrakos, I'. Peiixenbax, C.K. Kaunn,
1. Jetym-PeBpue Ba 00WIKA OMUMIIAD LUYFYTaHIaHIAp.

KOHCTpYKTHB MaTeMaTHKaHWHT PHBOXIAHHIIN KOHCTPYKTHB
MAHTHK, MacamalapyiHU €41l YCYUTAPHHM MILNA6 YMKHIL Ba3y-
tpacuHu Kyiou. By coxama A.A. Mapkos, H.A. Hlasuu B2
IWOTHPTAPHHHHT XH3MATAapy KaTTaaup.

HdYcKpeT MaTeMATHKaHUHT KarTa OynuMapuaaH OUPH aaro-
PUTMIAP HazapusAcH XHcoOmaHamu. AsiroputM cysu IX acpna
jlIaTaH 3aMOHACHHMHT OYIOK MATEeMATHIH BaTaHAIOLIMMU3
MyxamMmaa aji-XopasMHii ICMUHWHT JTOTHHYA Algorithmi ¢opmMa-
CHIAH Kemnd YHKKAH.

ANTOpUTMIAP Ha3apHsICH aNTOPUTMIApHWHT YMyMUI Xycy-
CHATIAPUHM VYpraTyBYM IOHUCKPET MaTeMaTUKAaHMHI OHp G¥mm-
MHAUP,

XX acpHMHT 20- firwmapuaa OupyHYH 6Y¥THO MHTYUIMOHUCT -
nap Baxwiapu JI. Bpayap sa Hemuc onnmvu I. Beitnep (1934)
AUITOPUTM TYILIYHIACHHH YPIaHHIITa KUPUIITAHIAP. ANTOPHTM-
Jiap Ha3apHACHHUHT acocumtapuxad Oupy GViIraH aMepuKaTHK
oM A, Yépu 1936 iiunga xucobaaHyBuH GhYHKIIMA TYIIYHYACHTa
|- aHUKJIUKHN KUPWUTOA Ba KyHUIOATU TE3WCHU WITApHU Cypau:
HATYPAJ APTYMEHTIAAPHHHT Oapua KHAMaTNapHiaa XamMMa Koitna
AHUKJAHTAH XHCOOJAHYBYH PYHRKUNANAD OHAAH YMYMHI peKYPCHB
dynkoManap SxksuBanenTanp (6mp xnaamp). Y xucobiaHyBUH
dyHKuMa 6¥nMaraH GYHKUHMSIHA KYpCcaTau.

ANTOpUTMIAp HA3apHACHHHHT KeHHHTH PUBOXIAHUIIKAA
aMepuxanuk omumnap K. I'énen, C.K. Kaunn (1957), D.JL Iloct
(1943—1947), X. Pomxepc (1972), unrnn3 onumu A. Tpiopaur
(1936~—1937), pyc omuminapu A.A. Mapkos (1947—1954, 1958,
1967), A.H. Koamorepor {1953, 1958, 1965), I0.JI. Epmos
(1969—1973), A.H1. Mansnep (1965,) IO.A. Tpaxrenbpor (1967,
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1970—1974), I.C. Hosnkos (1952), 10.B. MaTtusacesns (1970~
1972) auur xu3MaTinapu OGCIHXOAT KATTAIHp.

Macanan, C. KnuHu anropamv EpraMria XHcoOnaHyBYH KHC-
M GYHKUNARAP KHCMHI pexypeuB QYRKIMANAPIAD, OETaH FOIHU
WITapyt CYpIH.

A. Teiopuur Ba D. Ttoct (1936) waeannalrTupuiarad Xucoo-
Jlalll MaluuHamapd ataMacuga OupuHYH Oynud, Smp-OupuaaH
Oexabap Xonfa, aropuTM TYWYHYACHT2 aHHKAMK KHPHTIMIAD.
[TocT Ba THIOPUHT ANTOPUTMUK Kapa€HAap MabayM OUp Ty3u-
MUIITa 5Ta O¥nraH «MaiivHa» DaxapagauTaH XapacHnap dKaHa-
TUHN K¥pcaTauaap. Yaap yura imalriary MaTeMarTHKaga MabiyM
o¥naran bapua anTopdUTMHMK XapaéHnapHU Gaxapa oJjagurad
«MallWHa» Jlap CHH(MHHA XOCUNT KWITHO, ylapra aHHK, MaTeMaTHK
aTamanap épramuna Taspud Gepaunap. [loct Ba ThlOPHHT VHIOY
MaluMHaap €paamMuaa XucodaHysun 6apya QyHKuusaap cuHGH
Dapua kucMult pekypcus dyHKUMsANMap cuHbYU OHiaH 61p Xun
IKAHAUTHHU Kypcarhunap. Hatwxkanma, Yépy Te3sMCHHUHT AHA
6uTTa byHIaMeHTANn TaCAWFH XOCHN OVnaH.

C. Knunn Ba 2. IToct OMpranmkaa peKypcHBIMK Hazapus-
CHHH APATANIAp Ba PeKYPCHB DYHKUMSNAP HA3APUACHHH Tapak-
KU 3TTUpaap. Ynap KMcMaH peXypcuB GyHKIMIIAD TYIHYHYA-
CHHU KHUpUTIUIAD, :

Jactmab ¢akar mateMaTHK MaHTHK, anredbpa, MareMaTHkK
aHaTM3, MaTeMAaTHKa acocHapH, 3XTUMOJIap Ha3zapusicH, reo-
METPHSI, TOTIONOTHS, COHNAP Ha3apUACH, MOAEIUIAD HA3APHACH
Kabu MaTeMaThka hasaapyia TaTOUK 3TUO KEIMHTAH aTTOpUTM-
nap Hazapuscd XX acpHUHAT 40- fiutapiaaH 6oniab xucobnai
MaTteMaTHuKacH, KubepHeTHKa, ax0opOT Ha3apHACH, HKTHCOIHET,
MCHXONOT s, MAaTEMATHK JIMHTBHCTHKA, THOOHET (parnapu Ba AUC~
KPeT TeXHUKala KeHT KYJIIAaHHIMOKHA.

Ciurr paspiapra MaTeMaTHK MAHTAKHM TEXHHKAra XKylda
caMapany TaTOUK ATUII HMKOHUSTAAPH DOPANTH MawiIyM OVnau.

MareMaTHK MalTHKHH AMCKPET TeXHUKara TaTOHKU HaTH-
}acHIa YHHHT TeXi MK MAHTHK OV/IMMU BYXXyara kenaau. by coxama
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MateMaTHK MaHTHKHU TeXHHKara KyirauiHu OMpHHYM
6ynus pyc dusmry I1. Dpendect (1910) Ba rHIpoTEXHUKA KYPH-
auuiapy 6¥itnua etyk myrtaxaccuc H.M. lepceanoB amanra
OLIMpraHnap.

K. lerHOoH xucobnalll MalITHHANAPHHU SPATHILHWHT aCOCHH
MeTomH cudaTraa MaHTHK, anrebpacMHK OMAraH, y uHGopMaLMa
Ba MHGOPMALVIHY Y3ATMIUIHWHT MaTEMaTHK Ha3apHsTapuHU
APATAH, 3AEKTPOH TapMOKJapaaru «1» sa «0» 6uHap Mmyrocabat-
nAap OMTaH MaTeMaTHK MaHTUKAarh WKKAAUK (1 Ba 0) kuiiMar-
JIAPHHUHT MOC KeNMYIUWHHE Ba KaHaai KUIHO «MaHTHK, MallIHHa-
CHHH» SPATHLUHUA KYPCATAM BAa XOKA30.

KOHTAaKTIH Ba pefie-KOHTAKTIH CXeManapra MaHTHK, anrebpa-
CHHH TAaTOUK, STHIIHUHT icGoTHHM OMpuHYM 6Vau6 B.J. Hlecrakos
Ba K. UHleHHoH G6epau. A. Hakammma Ba M. XaH3aBa MaTeMa-
THK MAHTHKHM JMCKPET TeXHHKA MacalalapyHin €4ullina Kym-
nau MeTomnapiHy apataunap. C. KnuHu auckpeT KypiiMa Mose-
JIMHH (4eKJIH aBTOMAT MOAE/IH) ApaTraHu TydaiUii, MATeMaTHK
MAHTHKHF XOTHpamU THCKpeT KYyPHIMAIAPHH JNolHXanaliia
UIIATHIE HMKOHY 103ara Kesim.

Mocksa JaBnaT YHUBEDCUTETH AYCKPET MATEMAaTHKA MaKTa-
OMHHHT acocymnapuaaH Supd O.b. JIymaHOBHUHT acocHii MHI-
JapH MaTeMaTUK KMOepHETHKA Ba MATeMAaTHK MAHTHKKA GaFulLI-
JIaHraH. ¥ Mypakxa0 6olIKapyBYd CUCTEMATAPHUHT aCUMNTOTHK
KOHYHUSATAADHHH, KOHTAKT cxeMaiap Ba (hyHKLUHOHAT 3¢ MEHT-
JIapAaH gcairad cxeManapHyl (yMyMaH, acOCHIl HOLIKAPYBYH CHC-
TCMAJJapHM), SHT SXIIMA ACHMOTOTUK CUHTE3 METOMUIApMHM Ba
JOKAT KOAMAI MPHHLUWIMMHE MLUTA0 YHKGH.

C.B. A610HcKkHil onTHMAN CXeMaNapHU CHHTE3 KWIMII Ba
XMCOOMAIN KypUIMATapUHU gcalll METOEHHH APaTIu.

2 — X.TVpaes




l 18 “ MATEMATHK MAHTHK BA JHCKPET MATEMATHKA

MaHTUK, anreBpacH 3JeKTp CXEMaIAPHM JloMuXanaluga Ba
TeKINHPHILIA, aBTOMATHK XUcobnam MalltnHaNapyHK Joixatan
Ba TMpOrpaMMananiia, JUCKpeT aBTOMATNAPHHE MAHTUKHI JTOHU-
Xamauria, XM aneMeHTIapy Ba KUCM/IApUHH JoMHXanalnia,
Xap XUA TEXHVK CHCTeMasTap, KypWwiManap Ba aBTOMAaTHK Maliy-
HARAPHU aHAMW3 Ba CHHTE3 KWIMLLIA KeHT MHKECHA TaThuk
3TUIAAU. MaTteMaTiK MaHTHK, (haHH 3)1eKTpOH XHCODNaMl Mallii-
HATApUHMHAT BY>KYAra KeJIMLIIMIa Ba YHU MyKaMMasUTalITHpULLTa
Karra Xucca KYIumimi.

JeMax, MaTeMaTK MaHTHK, OMp ToMOHIAH, GopMa MaHTHK,
MyaMMOJIapHra MaTeMaTuK MeTORJApHM KYANam HaTWkKacHaa
pUBOXJIaHTaH 6¥ica, HKKMHYM TOMOHAAH, MAaTeMaTUKAHH acoc-
Manira Xu3MaT KunysuM (aH cudartiia puBOXIAHAN. XO3HPTH
3aMOH MaTeMarTuk MaHTHUKH asTOMaTHKa, MallMHa MareMa-
THKACH, OHp THIHNAH MKKHMHYH THATA aBTOMATHK Tap3Ja TapXuMa
KWIHLI, MaTeMaTUK JNHIBHCTHKA, axO0pOT Ha3apuscH Ba yMmy-
MaH KuepHeTHKa GvTaH GOFTUKIUD.

Iynnait Knaub, MareMaTHK MaHTHK, Ba AUCKPET MaTeMaTHKA
150 #iunpman Gepu puBOXIAHUO KeaMoKsha. Y mMareMaTHka
acocnapy, anredpa, reoMeTpHA, MATEMATHUK aHAMU3, HYHKIIMOHAN
aHanHN3, TOTIOMOTHS, AXTUMOJJIAp Hasapusicu Kabu daniapaa TaT-
OMK STHAMIUMIAH TaluKapy KHOepHeTWKa, MKTUCOAWMET, Mare-
MAaTHK AUHTBUCTHKA, ICHXoAoTHA, XM Ba gacrypnail, onepa-
UMANApHNR TEKITUPHIN, CXeMOTeXHUKA, paTlUOTeXHUKA, aBTOMa-
THKa, VHMHIAp HA3apHACH, axfopornap Ha3apusacy CUHrapu
danmapra xaM KeHr KY/UTaHUNaIu.



1- §. Tynnamnap HA3aApHACHHHAHAT ACOCHH TYIIYHYANAPH

Tynaam. Tynaam anemenmaapu. Tene kyuau mynaamaeap. Kucm
mynaam. Xoc ea xocmac gucm mynaamaap. byw mynaam.

TymnaMnap HazapuscHra mateMaTik ¢aH cudaTtuia HEMUC
mateMarur I'. Kagrop (1845—1918) TOMOHHOAH aCOC CONHHIAH.

MaTreMaTiKaga JOUMO TYPJIK TYTUIaMiap OuiaH Uil KYpUlira
TYFPH Kejdaldd. MacanaH, Tyrpu Oypyaxiu y4yOypuakmap TVII-
JaMHM, HaTypaja CcOHJAap TYIUIaMH, TYFpM YM3UKAA €TYBYU
HYKTQJIap TYIIaMM Ba XOKa3o. YMyMaH, TYIUiaM TyUIyHYacHu
altpuM-aipuM Hapcaiaap, 6yioMap, o0BeKT/IapHi OUpranukia,
STBHU OMp O6yTYH Jeh Kapalll HATIKACHAA BYXKYATa XKeNamgu.

I-tabpHd. TVnaamnu mawrus smyeuu napcaiap, 6yromaap,
obsexmaap 0y myniamuune ssemenmaapu de6 amansadu. Tyn-
Aamaap, odamoa, romur €xu epex asgasumununz bow xapprapu
Ounan beszuaanadu.

A TymnaMm a, b, ¢, d, ... dAeMeHTJapAaH TY3HJITaHINTH

A={a, b, ¢, d, ...}

KYpUHUIIIA €3uAany. TYmmaMHH TAIUKHA 3TYBYU 3AeMeHTIAp
COHM YEKIH €KY YeKcu3 OYIULLIH MyMKUH. BUpHHYHM X002 YeKIH
TYIIIaMra, UKKMHYH XON/a 3¢a YeKCU3 TYTIIaMra 3ra OViamMus.
Macanat: A={a}, B={a, b}, C={a, b, c}; 4,={1, 2,3, .., n} —
yeknmu tyiamuap;, 8=14{2, 4, o, ..., 2n, ...}, C={1, 4, 9, 16, ...,
n, ..}, D={2,3,517, .., p, ..} —4EKCU3 TYyTIIaMap.

a Hapca A TYITTAaMHUHT 3J¢MEHTH 3KaHIUTU ac A €KH A sa
KypuHuinga Genrunanaau. bupop b Hapca A TYIIIaMHRHT 31e-

MEHTH 2Maciurn b € A €Kit A3 b K¥puHNLIZa €3unaan. Maca-
naH: A={2,4,6,8, 10} na 2, 4, 6, 8, 10e A, 6upok 12, 14€ A.
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A Ba B tinnamnap Gepuiran 6yncuu. Arap A TVIDIaMHMHY g
IeMeHTH B T¥iiaMHHHT b aneMenTura TeHr, ThHH a= b, neb
oricak, Oyraapn OUTTA 3AEMEHT MKKaAIA TYIUIAMIOA XaM MaBXys-
JHTH Kenub yrkami. Macanan, A=1{2, 4, 6, 8, 10} Ba B={l, 2,
3, 4, 5, 6, 7, 8} Tynnamnaapaaru 2, 4, 6, 8 snemMeHTAaAp
VAAPHMHI HKKalacuaa XaM MaBXymaup.

2-Tabpud. A myniamuune xap 6up snemenmu B mynaamoa
maexwyd aa, akcunua, B mynasamuune xap 6up asemenmu A myn-
Aamda xam masxcyd 6yaca, A ea B mynaamaapru mene (mene
Kysan) de amanadu ea A= B éxu B= A 6enzu 6unan uhodaranadu.

HeMak, TeHr A Ba B Tymnam acnuma Gup TYIUIaMaup.

3-tavpud. Aeap B mynaamnune xap oup anemenmu A myn-
aamda xam maexcyd O0vaca, y xonoa B mynsam A mynpamuune
Kuem mynaamu ded amanadu ¢a Kyuuodazuua eseusanadu:

BcA éku A2 B ()

MacasnaH: 1) 6YTYH COHMAp TYTINaMu XAKMKMI COHNap TYIia-
MHAHVHT KACM TYTUTAMWHHW TaINKWIT STa0H;

2) BUNIOATHAD PeCcITy0ANKA BIUTOSTRAPH TYTDIAMHHMHET KHCM
TYTUTAMHHH TALUKWT 3TaIH; '

3) ToK CQH.Hap TYiviaMu OyTYH COHMap TYITaMHHHWHE KHCM
TYIIaMHOAp Ba X0Kaso.

4-Tabpu@. B mynaamnune xamma aremenmaapu A myn-
aamda maexcyd 6yaub, wy Gusan Gupea A mynaamda B myrmgmaq
Kupmazan Imemenmaap xam 6op 6yaca, y xonda B mynaam A myn-
AGMHUHZ X0C KUcM myniamu geb amanadu éa Kyiudazusa Gesey-
Aanadu: )

BcAéku Ao B {2)
Hemak, Ac Bea Bc 4 6ynca, vy xonaa
A=B (3}

(3) TEHIIUK A HMHT ¥31 Y3MHUHT KUCM TYTUIaMK GYHinHau
K¥pcatand Ba Gy XonmaTHM Monagaili yuyH «¥SHHYUHI XQeMac
KHCMI»> AgFaH ubopanan doiigangHaMus.
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Macanad, A={a, &, ¢, d, e, f, g, k) T¥rinam yayw B ={a},
C={a, b}, D=1{d, e, f} TYIMIaMNapHUHT Xap KAWCUCH XOC KHCMIHP.

Ouxatna, TiviaMaap HazapuacHIa OHTTa XaM 1eMeHTH 6¥n-
maral TYIUIaMaap 6umaH ui x¥pumra T¥Fpu kenaayn. Macanan,
Xx* + 4 = (0 TeHMaMaHUHT XaKUKHH Wimanapy OVl TYIUIaMHA
TAWKWI KA, YYHKH X, , =+2{, YbHN TeHIMaMaHAHT XaKAKUY
WIAN3NAPH MaBXYL dMac.

S-tabvpud. bumma xam snemenmea 32a 6yamazan mynaiam
6Vu mynaam 0e6 amaradu 6a O cumeoau busan Oeseusanadu.
@ 6V mynaam xap Kanoai A mynaamuune Kucm mynaamu 6yaadu
6a y xam A mynaamuunz xocmac xucmu deiiuaadu.

2- §. Tynnamaap yCTHaa aMaLaap

IZ[ Tynsamaaprune bupaaumacu. ITvnaamaaprunz xecuwmacu.
Tynaamaapnune aiiupmacu. Tyadupysuu. Yuueepcan mynaam.,

A Ba B Tynnamap 6epuiral 6YncHH. _
l-Ttabppud. bepuszan A sa A B
B mynaamaaprune Gurunducu éxu
bupsammacu de6, wy mynaamaap-
HUHE MAKPOPAAHMACOGH OAURAU2aH
XAMMQA 31eMeRnAapuoan nmy3sunean 6a
C=AU B xabu 6escusanaduzan myn-
samea aiimuaadu (1.1- wa). 1.1- maxka.
Arap 4, A,, A,, ..., A, Tynamnap Gepunrad 6yinca, y Xonaa
yIapHHHT A ) B IMFRHAHCH Kyivgaruda €3unaiu:

(A=A U4UAU..U4,. (1)
a=1

Macanau, A={a, b}, B={a, ¢, b}, C={e, f, k} 6¥nca, y xonma
AUBUC=1a, b, ¢, e, f, k}.

2-Tabpud. bepuszan A sa B mynaamaaprune xamma
ymymuil anemenmaapudan mysuszan C mynasam A éa B mynaam-
AAPHUKE KYRAdMMAacy (Kecuwmac éxu ymymuil xucmu) deiiunqou
éa C= A B xypunumuda deseusanadu (1.2- mwaxn).



| 12 H I BOS. YMYMHER TVHIVHYAIAP

A B A B

C=A\B

-1.2- maka. 1.3- uiaxi.

Arap 4,, A, A,, ..., A, T¥iuamnap Gepwirad 6yaca, y xonga
ynapHuHr C = A B xymafitMac Kyiinnarmda €3unaam;

(A, = 4N AN AN..N4,. (2)
=i

Macanan, A={l, 2, 3, 4, 3}, B={2, 4, 6, 8} 6ynca, y xonna
C={2, 4}.

Burta xam yMyMuit smeMeHTra 3ra O¥nMaradH TYIutaMnap-
HUHT KecWiMacH & OV Tt¥raMmra TteHr O¥namu. MacanaH,
TOK, COHNAP TYIUIAMH OHaH KydT COHMAp TYINaMyHWHT KECHIL-
Mack ViU TynAaMaup.

J-tavpud. Aea B mynramaaprunz aiupmacu deb, A nune
B 0a maexcyod 6yamacan xamma snemenmaapudan myuaaduear éa
C=A-~ B écu C=A\B xypunuwuda éuraduean C mynaamea
admuaadu (1.3- wakn).

Macaman, A={l, 2, 3, 4} Ba B={(3, 4, 5, 6} 6¥nca, y xonna
C={l, 2}.

4-tavpud. A mynaamdasu yHunz B xucm mynaamuza
KUpMQl KOA2QH XaMMQ S4eMENMAAPUOaH MY3Unzan KUCM mynaam
B nune A mynaameaua myadupyesuucu de6 aiimusadu ea B
(éxu B') xypunuwoa Geazusanadu.

={l, 2, 3, 4, 5, 6, ...} Harypan counap TYTIaMU Ba B={2,4
6, 8, ...} xydT connap tymaamMm 6¥ica, yxonma B =41, 3,5,7,...}
6ynamy, sveu BUB = A.

B 1ymnam B HU A raua T¥AnMpaad. Yy TeHITHKIApHA

KeATHPHEG YUKapHUIT MyMKUH:

BUB=0, BNB=4, B-B=3, B-B=238.
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S-tabvpud. bupop mynaamuune xoc Kucmu deb Kapaimazan
xap Gup mynaamuu ynueepcaa mynaam de6é ama6, yuu U xapdu
bunan Bessusauimus.

Tappudra 6uHoaH, U HUHT XaMMa KUCMJIapH opachiia HK-
KMTa XocMac KHcMHR 6op: 6uTTacd U/ HUHT Y3, HKKHHYHCH &
OY1I TyTaM, KOJATraHMIap Xoc KHCMIapIaH Hoopar.

3- §. Acocnii TeHrMMKIap (TeHr KyYAHINKNAP)

Acocuti menz Kywauauxaap, KoMmMymamueauk, accouuamueux,
JuUCMpPUOYMUGAUK KOHVHAGDU.

U yHuBepcan TYIUIAMHHHT KUCMITApH OpacHaard MyHocabar-
JMapHY HMdooanoBur acOCHH TeHIIUKap Kyitroarnnapaan uoopar.

1.4=A4.

Tynnamiap Ha3apUACHIA TEHTAMKIApHH HCOOTTALIHHUHT
YMYMHH METOOAH TeHTJIMHKHUHT 6Up TOMOHMIATH TYIjaMra

TETULITH Xap OMp SMeMeHT MKKUHYH TOMOHMOATH TYILIaMAaa
XaM MaBXy[l Ba, aKCHHYA, SKAHJINTHHU KYPCaTHIIIAH HOOPATIUD.

_ HUcbor. j TYTUIaM A HUHT Wﬂnupyaqncn. I yHUHT YYYVH
A HHHr Xap Oup 3AeMEHTH Xx € A, HeMakK, xeA. AKCHHYa,

A HuHTr xap Omp snemMeHTH x € A OYnraHm y9yH x € A .
HMemak, A =A.

2. ANB=BMA — xynaiitmara Huc6aTaH KOMMYTaTHBINK
KOHYHH.

Hc6GoT. A B HUHT Xap 6Mp 3/MeMSHTH A Ba B 1a MaBXyx,
YYHKU A B T¥nnaM A Ba B HHHT yMyMHil SneMeHTIapuaaH
Ty3miraH. JeMak, A() B HUHT 3jieMeHTIapH B[4 Ja xam Map-
*)yo., XynoH my Kabu, B A HUHT Xap 6up 3neMeHTH B Ba A na
MaBXyl, 4vHKK B A Tytnam B Ba A HUHT YMYMU# 3f1eMeHT-
Japumal tyswira. [IyHHHT yauyH B A TymaaMHUHT Xap O6up
aleMeHTH A(1 B TYIUIaMHMHI XaM 3fMeMcHTH Oymanu. HeMak,
AN B=BNA.
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3. ANBNC=AN(BN () — x¥ymaittmara HUcHaTaH acco-
LIMATHBIHK KOHYHH. '

Hcoor. xe(AN BN C 6yncun. Hemak, xe{AN B) Ba xe C.
by epaaH xe A, xe B sa xe C 3kaHAUTA Kenwb ynkaaud. HIyHUHRT
yayH xe A Ba xe 8 C avp. by epnan ¥3 HasGatuaa xe AN (BN ©)
3KAHJIHTH Kennd yvKaau. McOOTHIHT KKUHYH KUCMUHH YKYB-~
YHTa XaBOJIa 3TaMU3.

4. AUB=BUA — #urunaura HucbaTaH KOMMYTATHBJIHK
KOHYHU.

5.(4AUBUC=AU(BJ ) — ¥inruHONTa HUcObaTaH acco-
LHATHRITHK KOHYHH.

4 Ba 5- TCHIIMKJIAPHUHT UCOOTAApH XyAIH 2 Ba 3- TEHIJTHK-
JJapHHU UcOOTRAINTA YXIAL aMajiTa OHIMPHIAIHN,

6. ANBUO =UAUNBUMANC) — xymalitMara HUcHaTaH
JVCTPUBYTMBANK KOHYHH.

T.AU(BN Oy =(AU BN(AU C) — nurunoura HucOataH
IOUCTPUOYTUBINK KOHYHH,

6- TeHTIMKHUHT HcOoTH : xe AV (BU C) 6¥ncuH, v Xonma
xe A pa xe BUJ C 6¥nanmn. by epnan xe A Ba xe B ékut xe A Ba xe
kenud ynKangu. demak, xe AN B éxu xe (AN C). IHyHuHr yuyn
xe(ANBYUANO). Buan xe (AN BYU{AN C) 6¥ncun, v xonna
xe{AN B) éxn xe (AN C) 6ynanu. by epaaH xc A Ba xe B €xu
xe A Ba xe C xemw® unxkami. Hemak, xe A (BU C).

8. ANB=AUB. 9. AUB=ANEB. 10. ANA=A.
11. ANU=A. 12. AUA=4. 13. AUO =4

4- §. T¥naamaap anre6pacu

[V] Aéinusmaap. Teopemanap. fe Mopean xowynu. XKym-xcydpm
xeusarenm.

T¥rinamnap anre6pacmna U, {1, —, ¢ Gearunapy opacunaru
¥3apo MyHocabatnap kyput ynkunaan. Tyiamaap anredopacuna,
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YMYMaH, ONAHH anrebpamaruack aHHUSATAAD — TeHIJIUKIAp
Kypunagu. by aifiauATnap yHuBepcan TYIDIAMHHHT Ba YHUHT XOC
KMCM TYIAaMJIAPUHWHT KaHJall OynumMaaH KaTbHM Hasap ¥3
KYUHHHU cakaiiiau.

l-teopema. U ynugepcas mynaamuune ucmanean A, B, C
NucmM mynaamaapu opacudazu myrocabamaapru ugodasosvuu
Kytiudazu meHeAuKaap QuMusmoup:

L AUBUO=AUBUC. 1 ANBNO=UANBNC.

2. AUB=BUA. ?. ANB=BNA.
LAUBNO=AUBNMAVUO. 3. ANBUO=UNBUMAUNO.
4. AU =A. ¥ ANU=A.

5. AUA=U. . ANA=0.

Arap Ac B Ba BcA0Gynca, v Xxonna A= B. AHa ury xoccanaH
(Phoitmananut I0KOpUaA KeITUHPHITaH aHHUATIap UCOOT KUNHMHAN,
s'bHH TEHDJTMKHUHT Yar TOMOHHAATH Xap OHp 2MeMeHT YHHHT
YHT TOMOHHWAA XaM MaBXyId Ba aKCMHYa 3KAHIHUTUHA KYPCATULU
Kepak. bua oKopHoarm aliHHATIApHHHT aiipuMiIapyHU HcOOT
JTrAH DIUK.

1 Ba 1’- alfHUATNAp MOC pABMILITA HUFUHOU BA KYRAUMMA aMai-
AGpu ydyH accouuamuerux Koxyraapu Ieiunanu. 2 sa 2'- aifHuAT-
fnap xommymamuesux xowyiu Ba 3, 3’- altHUATHApHA 3Ca Uy
aMannap yuyH cducmpulymugaux KoxyHu HefiWTagn.

ACCOILIHAaTHBIMK KOHYHHTA acocaH A, B, C KMcM TYInam-
Jlapnad MawiiyM TapTudaa HHFHHIU aMann Oumnad Xocuin KHIHH-
rad ¥KKH T¥mnaMm Tenraup. by t¥nnmamuun AU BU C maxnaa
OenrunaiMus.

ACCOIMATUBINK KOHYHHTA KYpa KaBc OeTUCH Kaepia Typu-
WM XeY KaHaai pons yiHaMaliou. MateMaTHK WHAYKIAS MeTo-
IWTA ACOCAH

AVAUAU.UA =A UA UAULUA,,
Oy epma U, 2/, ..., # Genrwnaumiap [, 2, ..., » COHNapUHUHT
UCTaNTaH TapTHOIA OMMHTAaHMIAH XOCHJT KWIMHTaH COHNAPHU
OunaMpanu.



} 26 “ 1 BOB. YMYMMH TYIUVHYAJIAP

Uy Tapuka KyWumard TeHNTUKIApHHU XaM KeaTUpHO uyukKa~
- PUII MYMKWH:

ADNANAN.NA, =A N4 NAN.NA,,
AUBNBN.NB)=(AUBINAUBRYN..N(AUB,),
ANGBUBU.UB)Y=(ANBYU(ANB)U...U(ANB,).

Ky¥pcatuaran 1—5 Ba [’'—5 TeHINMHKIapoaH KyHHUIaru
X ¥ 1 0CaHH X0CHI KunaMu3: |- teopeMaiarn aftHusThap xypr-
AydT Tap3aa WyHIal KOHMAWITHPHATAHKH, GHPH HKKWHIUCHIAH
U Ba ) xamma & Ba U Genruiaapuu 6Mp BakTaa ¥3apo Koia-
PMHY aJaMalUTHPUII HaTHXacHaa Keaub duKamy.

2-teopeMa. U yuusepcar mynaamuune ucmasean A ea B
KUCM mpnaamaapu yuyn Kyaudazuaap ypuniudup:

6. Aeap xamma A aap 6°. Aeap ucmanean A yuyu
yuyn AU B= A 6yuca, AN B=A 6yaca, y xoa0a
y xon0a B= . B=1U

7Ba 7. Aeap A\UB=Usga AN B=0 yaca, y xon0a B=A.

8Ba8. A=A.

9. =U. . U=0.

10. AUA=A. 107, ANA=A.

. AUU=U. 1t AN =0.

12. AUAN B =A. 127, ANAU By =A.

13. AUB=ANB. 13 ANB=4AUE.

2- TeopeMaHHUHT aHpHM TEHTNUKIApW anadueTma Maxcyc
Homra aranup. Macanan, 10 Ba (Y- TenTnuKnap udemnomenn-
Aux xornyuu, 12 Ba 12'- TeHrnuknap romuw xouyuu, 13 Ba 13-
TeHIIKNap de Mopean xoHyny ne6 aTtanaiu.

TynaaMnap anreOpacuna OMpoOp TCHITHKAAH IHY TEHIVIMKKA
kuprau U v (N ta, () HU U ra, & vu Ura, U Hu O ra
OuUpIaHWra aiMalTUPUII HATHKACKA XOCUNT KUNTHHTAaH WKKITH-
4Y TeHTJHK OMPUHYHM TeHINIAKKA Ba, aKCHHYa, OMPUHYH TCHT-
UK UKKWHYIY TEHTJIMKKa HUCOATAH uKkky mapapaama meneiux
neb aitTinagn.
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J-teopeMa. Hemanean A ea B mynaamaap yuyn gyiiudaeu
ARA0XA3AAAP HCYm-dcydm 3K8uBAICHMOUD:

(DAcSB, () ANB=A (1) AUB=B. (1)

H

JCraH TACAMK KyWHIATHHY OUTAMPAIN. UCTANTAH / Ba j yUyH R
MYTTOXa3a RJ. MyNoXasara KBHBANCHTAVP. by Mynoxa3za ¥3 HaB-
Gatuaa chakatruHa R Mynoxasza R, MyToxasaHuHr, R, myno-
xa3a R, MynoxasaHwHr, ..., R_, Mynoxasa R, MYyTOXasaHHHT
FWEPMAWTHHM KEATHPUO YHKApraHaaruHa TYrpuaup.

MNcb6oT. (1) mynoxaza (I[) mMynoxazaHUHT TYFPUIUTUHH
KeJTHPUO YWKapalu. XaknkKaTaH, AcB 6yncud. Mcranran
A Ba B yuyH A1 B= A 3KaHJUTHMHY KypcaTUII Kepak.

R, R,, ..., R mynoxasanap xydr-xydT SKBHBaJEHTAUD

a) xe AN B Oynca, y Xxomaa xe A Ba xe B mup. Aemak,
ANBc A

6) xe A OyncuH. ¥V xonna (II) ra acocad xe B xamaup.
LyHuHT yayH A € A B, sapniu (1) mynoxasa (1) MynoxXasanuHr
TVFPHMAATHHHY KeATHPHD YHKapadM,

OHmM ANB=A4 OyncuH, y xonma AlJ) B= B 3xaHIUTUHHU
HCcOOT KUTaMHU3:

AUB=(ANBUB=(AUBNBUB=(4AUBNB=8

Hemax, AU B=B.

(I11) mynoxasza (1) Mynoxa3aHWHT TYFPHUIUTHHH KeITHPHO
ypKapanu. XakyukataH xam, A |J B= Bpa Ac A U B 6ynmumrunan
Ac B. by 6unau ucbot akyHnaHaau.

g Myammorn macara ea momuupuKaiap

1.2) ANBUB=AUBUB=AUBUB=AUB,
6) (ANBNCNXHUMANCIUBNCUECNX)=C

SKaAHIWUTIY UCOOT ITHACHH,
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2. Yby TYiIaMAapHHHT Xap MKKWTACH Ba Xap YYTACHHUHT
KECHUIMANapy Ba GUPAALIMATIRPVTHH TOMIHT:

A={a, b, c}, B={d e f g, C={a f gk, ¢}

3. A={L, 2, .., n} TYomam yuys B={3, 6, 9, 12, .., 3n, ...}
KICM TYriaManp. B HU TOTIHMHT.

4. (ANBNXHYUMANBACNXNNUMANXNA=ANB

TEHIIMKHH HCOOTIAHT.
5. 7—13- acocuit TeHT KYMTHAMKAADHH UCGOTNAHT,

@ MycTakpn HILIANI Y9YH CaBOJ Ba TOMHMIMPHKAAp

1. Ty¥nnamaap Ha3apHACHHUHT aCOCHI TYLIYHYanapy HuMagad nbopat?
2. T¥nnamaap ycTuAa KaHnai amainap 6axapunamn?

3. AcocHii TEHT KYYAWAUKAAPHU E3UHT.

4. Kannai tynaamnap t¥nnamaap anreGpac 16 aktunaaun?

5. MynoxasanapHuHr Ky(T-XydT JKBUBANCHTAMTMHWHT ILIAPTRAP.

5- §. Mynocabariyap. bunap mynocadar

[v] Mynocabam. Tapmubaanearn xcypmaux. Yuap 6a bunap myrno-
cabamaap. n- ap mynocabam. Anursanuw coxacu. Kuiimam-
aap coxacu.

Juckper MareMathKana (pyHaaMeHTaN TyIIyHYanapnatd 6UpH
O6ynraH Mynocabar TyuiyHYacH TipegMeTiap (Hapcasap) Ba Ty-
HIVHYATAD OpacHuaark aloKanu udonanaigy. Kyiivaarn T9nuxcus
ramyap MyHocabatnapra Mucon 0yia osamu:

... KHYKK ... JaH; ... TEHT ... Ta; ... OYIWHANM ... Ta Ba X0Ka30.

byHnaH KeiinH MyHocabaT TyIHyHYaCcH TYIAaMWIAP Ha3apUsacH
HYKTaW Ha3apyaaH Typud VpraHmiani.

MyHocabaT TYIIYHYacMHM aHHMKJIall Y4yH Taprubianran
AKYQTINK TYWIYHYACHTa aHWKIUK KHpHTAWAuK. Mabaym Tap-
TUOAA >KOWNALITaH HKKH TIPSAMETAAH TY3WATaH 3AEMEHT napmui-
AauZaH acymaux neAnaan. MateMaTrkaga TapTudianrat xydr-
JIUK KyMHIATH Xycycusitaapra 3ra 6ynaaM, 2e dapas KunuHaaM.
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I} Xap KaHgalt (HcTanaraH) x Ba y MIpeoMeTiap yuyH < x, y>
KabH GearunaHazuraH MabIvM oObeKT MaBXyHa OViub, y x Ba y
HHHT TapTHOMaHraH XKydTaurd ne® Ykumaau. Xap Oup x Ba y
npeaMeTiiapra AroHa TapTUOMaHTraH <x, ¥ > XyQTIHUK MOC
Keaau;

2) IKKHTa < X, y > Ba < U, v > TapTUONaHraH Xy 6epui-
rad OVJICHH. Arap x=u Ba y=v 0yaca, y Xo/4a < x, y>=< i, v>
Oynaon.

TaprubnaHral xyOTIHK < X, y > KyWUHoary TymiaMaup:

<x, y>={{x}, {x, i},

SbHU IIYHIAH UKKM 3JeMEHTIH TYIUIaMOWPKH, YHUHT OWUTTa
3MeMeHTU {x, y} TapTudbcu3 KydTnMKIaH WOopar, UKKWHYUCH
aca {x}, Wy TapTHOCH3 KYPTIMKHUHT KalcH xaay OUpUHYHU
XUCOGMaHKIIY KEPaKIUIUHU K{pcaTaaH.

Taprubnanran xkydTAHK < X, y> HUHT X TIpeIMeTH YHUHTD
Oupunyu Koopduriamacu, y TIPEIMETH 3CA UKKUHYU Koopounamacu
ned atananu.

TapTubnaHraH KydTIRKIAp aTaMacH acOcHla TapTHOAaHTaH
R-TAKJIapHH aHWKJIAll MYMKHH. X, ¥ Ba Z TIpeEMETIIapHUHT
mapmubaanean ydauzi < X, y, 7> KyWpnaru taptubnanras xy@rT-
TUKJTAp WIAKAWIA aHUKIIAHAOW: << X, V>, Z>. XVAOH Wy Kabu
Xp» X, oo Ba X, TIDEIMETIIADHUHT mapmubaanean n-aueu < x,, Xx,,
vy X, >, TABPHDTA aCOCAH, << X, X,y ..., X, >, X, > TAP30d AHUK-
JaHAIH.

DNeMEHTIAPH TapTHOMAHTAH XYQTIUKIApIaH Hoopat GYnrau
TYTUIAM mapmubaanzan xydmauiaap mynaamy 1e0 ataganmy.

byHap MyHocaGatHM TapTHOMAHTaH XKy(DTAUKIAD TYIDTAaMM
cHdaria aHUKIAIMUS. Arap p Gupop MyHocaGaTHH Hgonanaca,
Yy XONga <X, y>€ p Ba xXpy ubonanapHu ¥3apo ajqMallyB4yd
ndoganap ned xucodaaimus. x py udomaHu «mpeIMeT x Mpea-
MET y ra HucbataH p MyHocabatga» e yKumaau.

Kyiunaru x=y, x <y, x =y 6enrunap x py udonanan xemud
YHKKaH.




| 30 H i BOE. YMYMIH TYHIVHYARAP

n- ap MyHOcabaTH TapTHOAAHTan #- JHKJIap TYTINaMH CHxa-
THIa aHWKAaHagW. 3-ap MyHocafaTtHW KYnuHYa agaduéTtma
mepHap MyHocabam 1e0 XaM IODHTHIALN.

Muconnap. 1.{«2,4>,<5,6>, <7, 6>, <8, 8 >} TaptiG-
NaHTaH XydTaukiap T¥nmnaMmy Sudap MyHocabarra Mucon 6Vina
OJianm.

2. Arap p aliHUST MyHocaGaTHHH OUAOMpca, Yy Xonaa
<X, ¥> € p JOETAHKM X =y HY OMIOHpaIH.

3. Arap p oHaaMkK MyHocabGaTUHU Ounampca, y xonia
< Xypuidga, Mpona > e p cimBony Xypinnaa Mporanunr ovacu
SKAHAUTUHU OWIOVpam.

4. Teprap MyHOcabaTUTa OYTYH COHNAP TYIIAMUIATH KYLUHII
aMaiyn MHCOJ OYma onmamu. 5 =2+ 3 é3yBUHU <5, 2, 3>+
WHAKANOA XaM &3 MYMKWH.

byHnman keitnd 6MHap MyHocabaT aramacH YpHHTa KHCKA-
MUK YIYH MyHOca0aT ataMacMHW HILTATaMK3.

{X/x e A} CHMBONHHM Ky¥HAarnJa TyiUyHHIU Kepak: {LLIyH-
Jafl x map T¥mnaMHiKkd, x € A}

{x/alipuM p YUyH < X, y>€ p} TYIUIaMH p MyHocaGaTHHHT
aHUKAGHUW coxacy DeWMNagu Ba D CHUMBOK Ounan Genruna-
Hagu. {y/alipuM X YIYH < X, y > € p) TYHAJAMH p MYHOCADATHHHT
Kuiimamaap coxacu nefiunany Ba R CUMBONH GunaH Genrwma-
Haau. boulkaya KUAKG aifTranaa, p MYHOCAGAaTHWHT qHUKAGHULI
coxacu ge6, wy p MyHocabaTHUHT OUpHHYK KOOpAWHATATapuaaH
TY3WITaH TYTI/laMra afTwunann, WKKHHYM KOoOpAWMaTanapHiaH
TY3WATAH TYIIAAM 3Ca KuimMamaap coxacy deHwitagi.

Mucon. {<2,4>,<3, 3>, <6, 7>} p MyHOcabaT OepHiIran
6ynend. V xonma D, = {2, 3, 6}, R =1{4,3,7}

bupop C 1¥mnam < x, y > TaptubraHran xXydToHKIap TVH-
namus G¥rcud, Arap x 6upop X TVIIaMHKBHT 3eMeHTH Ba y OO~
Ka Y TYNIaMHHHT 3neMeHTH 6yica, y Xoama C 1ymam X Ba Y
TYIUIAMIApHUHT myrpu (dekapm) kKynaimmacudan mysiunean
mynaam JeHHAARH Ba Kyluoaruya GenrmiaHami:

C=XxY={<x, y>/xe X Ba ye }}.




- §. Ixausatenmaur mynocabamu ﬂ 3] ]

Xap O6up p MyHocabaT alipuM OJHHTraH X< Y TYFpH K¥mafiT-
MAHHUHT KHCM TYTIIaMU O¥nanu Ba X o Dp, Yo Rp. Arap pc AxY
Oyneca, v xonma p wy X daw Y 2a 6yaean mynocabam neb atanani.
Arap pgAxYBa Z2 XU Y 6Vnca, y Xonna p dan Z za 6yaean
mynocabam ne6 aranaam. Z gaH Z ra OynraH myHocabarHHU
Z uyudasu mynocabam neb atanamu.

X Gupop Tyminam o¥acwH. ¥ xomma X nuugaru X< X MyHoca-
6ar X uuudazu yrnueepcaa myrocabam ne6 aranauu.

{<x, x>/xe X} MyHocabar X wwudazu aiinusm myrnocabamu
neb atanaan Ba i, éKu i cUMBONH OitaH Oenruianany. Xap KaHga
X TYINITaMHUHT X Ba y JJEMEHTIApM YYyH xi y udoda x =y
OWJIaH TCHT Ky4nuaup.,

A T¥maam Ba p MyHocabatr GepuiaraH GynmcwH. Y xonaa
p[A] = {y/A HuHT allpyUM x TapH y4yH xpy}. by T¥mnam A tynnam
3MeMEHTIApHHUHT p- obpasrapy myniamy 0e0 akTHIAOHN.

Mucon. y=2x+ | TVrpui TM3UKHU {< X, ¥>€ RXR/y=2x+ 1}
Ba y < X MYHOCADAaTUHH {< X, ¥>¢c RxR/y<x} waknnapoa ésniu
MYMKWH.

6- §. DKBHBANEHTIHK MYHOCA0ATH

m Peghaexcue, cummempurx ea mpaunzumue myHocabamaap.
DreusarenmauK cutu.

I-tavpud. Acap X mynaamuune ucmaszan x ssemenmi
YuyH X pX BYaca, y xoada p myHocabamu X mynasamdacu pedaex-
cue myrnocabam 0eb amanadu; azap x py 0ax y px xeaud uuxca,
Y xoada p cummempux myrocabam def amaasadu; azap xpy ea
YPZ dan xpz Keaub uuxca, y xoaoa p mpaniumus mynocabam
e amanadu.

Ly xypcaTuiran yuaiga xoccara ara O¥aran myHocadatnap
MaTeMaTHKaga KYTl y4paraHyl YIyH yjapra Maxcyc HOM KYHWITaH.

2-Taspud. Aeap Gupop mynsamdaeu myHocabam pedaexcus,
CUMMEMPUK 8a mpan3umue xoccaarapea 3ea 0yaca, y xoada byndai
MYHOCADAM uty mynaamoazu IKeUSHAACHMAUK MyHocabamu detiusadu.
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ATap p MyHocabaTH X TYIIaMaari 3KBUBAJICHTIUK MyHOCa-
Gath 6¥ica, y xomma D = X.

Muconnmap. Kyiiugaru xap OHp MyHOcabaT MabayM
TYTIIaMAAry 3KBHBAEHTINK MyHocabaThra Mucon Gyna onamu:

. Kcranran T¥TnamMaoari TEHTIHK MYHOCA0AaTH.

2. EBKTUI TEKUCIHTUHHHT XaMMa y40ypyakiap TYTLUIaMi-
Jark VXUIalnnmiK MyHocadaTH.

3. ByTyH coHnap TYnmaMuaarv 1 Moayab o¥iiya TakkocaaMa
MYHOCabaTH.

4. MaMnakaTaa SUIOBYH OJaMiap TYIaMumard «oup yiina
AOBYMNIAP» MyHOCA0ATH.

SKBHBAJACHTIHK MyHOoCca0aTH VIIOY acOCH XYCYCHATTA 3Ta:
y TYnaaMHu KecHluMaHaurad kKUcMm TVilnamnapra Oynmaau.
KelinHru Mucon, Macamas, «Gup yitaa AlloBIHnap» MyHOCA0aTH
MaMIaKaTHH OHp-OMpu GUnaH KecHIIMAIUTaH «OHp yiaa
ALIOBYWIAP» KUCM TYTLIaMiapura 6ymagu. by aitunraHnapHu
KyHHaaruya yMyMAalUTUPHII MYMKWH.

p Gupop X TynnaMIari 3KBUBaNEHTJIMK MyHocabaTH OVICHH.
Arap X TYmnaMHHHT A KUMcM TYIUIAMHHUHT WIYHZal x 3Je-
MeHTH TortHnub, A = {y/xpy} O6¥nca, y Xonda A KMCM TYILjIaM
SKBUGANCHIMAUK CUHPU EKH IK8uGareHmAUK - curngu ned aTanamm.

UlyHnait kuauo, X TYIUIaMHUHT IVHAAH 371EMEHTA MAaBXYR
Oy¥ncaku, A = p[{x}] TeHrMHUK Gaxapuinca, y BaKrga A TVmnam
IKBUBAICHTANK CUH(pH OVnaan.

Arapfa p MyHocabaT TYFpHcHIa XeY KaHJal aHMMALliWIMOB-

 YHAVK TYFHIMainuran 6¥aca, v Bakraa X TVmiaam [x] wiakimza
oenrunananyu, seHY pl{x}] = [x] Ba x r03ara KenATHpraH sxeuea-
ACHMAUK cungu 060 aTanany.
DKBUBANEHTAHK CHHG)HY KyWHIarn KKK¥ Xoccara ara:

1) xe [x] — OHMp CUHGHUHT XaMMa 3AeMEHTIApH ¥3apo 3KBH-
BaIEHTAMP;

2) arap x py 6¥nca, y xonna [x] = [y].

|- X 0 € ca PKBUBAJICHTAMK MYHOCAGaTHHUHT peIeKCHBIHK
XYCYCHATHIAH KeJIHG YHUKALH.
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2- XOCCAHUHT UCOOTH. X py OYACHH; SBHU X IIEMEHT
¥ afleMeHTIa SKBHBAIEHT B¥cuH, v Xonfa [v] ¢ [x]: Xakukaran
xaM, ze [¥] (v pz HU 6Hnnnpaﬂn) JaH Ba x pZ OYIraHNIMru yuyH
p Myﬂccaﬁamnﬂr TPAHSUTUEIHK XVCYCHATHTA a¢ocaH X iz Keand
YUKATH, STEHH 7€ [x]. DKBUBATEHTIIK MYHOCaﬁaTHHHHl" CiiMMeET-
PHKITHK XoccacHIaH q;»oﬁnanaHHﬁ [x] g [y] r-m ucﬁm‘ amm
mymxus. Jlemak, [x]'=1{y).

7- §. Oynxuua TYHIYHYACH. (I)ynxunmlap CYNeprno3unuscu

|Z] Dyuxuus. Tapmubaarnean scypmaux. Qynxyuasap menzauzy.
Bup xuiimaman ¢ynxyun. Cynepnozuyus. Qynxyuaiaprune
dyrxuuscy. Teckapu ynxyus.

. (DyHKUMS TYIUyHYaCHHH OJAMHIY Tlaparpadnapia ypraHui-
raH aTaManap OpKalid aHUKJIaiMu3. OYHKUNAHAHT [padHTH
TAPTHONAHTAH XKY(PTIHKIAP Tj?nnaMmlaH noopar. ®yrKuns
OuIaH YHUMHT rpadHry ypracmtd xed KaHmail dapk iyk. OyHK-
IHS yHOa# MyHocabaTKy, YHHHI HKKH - XHA . JTeMEeHTHHHHT
OupHHYY KOOPAMHATANAPH: XeY KAaYOoH TeHTr Bynmaiian.

lynaatt xunubd, f MyHocabaT KyiiMiaarm Taﬂafmapﬂu Ka-
HOaTNnaHTHpraHoaruda. pynkuns 6yAa ojnanu; . "

1) f HuHT snemenTrapyu daxar 'rapmﬁnauraﬂ xyda*mm:—
napnaH Hbopar;

2)arap <x, y> Ba <x, 7> :-memeﬂmap f HUHT :memeﬂmapn
6ynca, y Xonma y=2..

‘Muconnap. 1. {< {,2>,<2,2> <3, 4>} (bYHKHHHﬂHp
D ={1, 2, 3}, R={2, 4}.

2. {<3 4>, <3, 5>, <4, 6>} MyHocaGaTh cbyHKum 6yJIa
onMalioH, YYHKHY < 3, 4 > Ba < 3, 5 > aneMeHTIapHHHHT, ,6HpHHqH
KOOpPIWHATATIADH TEHT.

3 {<x, X2+ x+ 1>/xe R} PYHKUMATNP, ‘-IYHKH arap X=u
Gs“rnca yxomma x?+x+ l=u?+u+l.

4.i{<x?; x>/xe R} DyHKIms 6y1a cmmaﬁnn ‘-IYHKPI yHHHr
<1, 1> <1, -1 > 3neMeHTIapy MABXYH. - B

3~ X.T¥paer
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Arap f— GyHKUMA Ba < X, y>€f, ABHU X fy G¥nca, y xonma
x OYHKUVSHUHT apzymesmu, y 3ca f GYHKOIMSHMHT X Jarv
Kuimamy KM X 31eMEHTHHUHT o0pa3su neliwnag.

¥ HU Oenrunawt y9yH xf, f(x), fx éku x/ cMMBOATapH
Hwnatunagu. f(x) cuMeoaau f(x) = fl{x}] oeG, ApHH Xx 31e-
MEHTHHUHT f~ o0pasnapu TYIU1aMH ned Kapall MyMKHH.

Hkkn f Ba g GyHKUMA OUD XU 2JieMEHTIAPAAH TY3WITaH
6ynca, OyHaait GyHKUMsANap TeHr 6¥namy (f=g), TbHH GOLIKaYa
KWwinG alrraHga, D;= D: Ba f(x) = g(x) O¥ncarvua, = g 6ynamy.
Myxanait kuaub, GyHKuua GepwiaraH OYIMIUM YYYH YHHHT
aHMKTaHUII COXACH Ba LIY COXAHHMHI Xap OMp SM¢MEHTH YUYYH
YHUHT KHHMaTH OepHIMInH Kepak.

{<x, x*+x+ | >/xe R} nan f(x) =x*+x+ | kenu®G YUKALU.

Arap f GYHKUHSHHHT aHMKAaHMII coXacH R ¢ Y 6ynca,
y Xonia GYHKUUAHHHT ¥3rapiiu coxacu Y 1innam nunida 6¥namm
ne6 ailtumaau Ba Kyfiuaarmda OGenrwiaHaaM:

fi XY én XY,

Oxopuaa k¥pcarunran xaMMma f t¥mnamMu (Xx Y) t¥mmaMm-
HUHT KMucM T¥rnaMu 6ynagym Ba yHH Y* ne6 Genrmnaiimus.

Arap X=O 6§1ca, y xonna Y”* dakatruHa 6Up sMeMEHTRAH
ubopar O6¥nazu sa y X' x ¥ T¥mnaMHNHT 61 KMCM THILTaMUEMD.

Arap Y=0 sa X=J 6¥ynca, y xonaa Y =0,

Arap x, = x, faH f(x) = f(x,) kenu6 yuKca, y xonna f 6up
Kutimamau Qynxuus getinnany,

HUxkura fBa g dyHkuua Gepwirad 6¥iacuH. £ Ba g GYHKIUS-
NAPHUHT cynepnosuiguncu neb, gof= {<x, 7> wyHmat y Map-
KYOKH, xfy Ba ygz} TYnaMra afTinanm pa go f CHMBOIH OMIaH
Genrmnanagu. By t¥mnaM xam byHKHA O6¥namu.

LyHaan kumus, GYHKLKUIAPHHUHT CYTIEPIIO3ULIMACY KyiiH-
naruya O0¥namu:

gof=27=2g(f(x)).

DOYHKUHATAPHKHT CYNEPTMO3HUKICH GYHKUUATAPHUHT
dyHKIMACH Ae0 XaM atitwnamn.
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y=sinx Ba z=Iny 6¥ncuH, y xonna z = Insinx GyHxums sinx
Ba Iny OYHKUHSNAPHUHT CYMEpTOINLMACHAND.

CyTleprio3uIIds aMany acCOLUMATHBINK KOHYHUra GYlicyHanu,
ABHH

go(foh)y=gof(oh).

Arap f:1x > y Ba g:y = 7 6¥aca, y Xonma gof:x = z Ba
(gef)(x) =g(f(x)) 6ynamn.

Arap f6up KuiiMatan GyHkuns 6¥nca, y xonaa f 1ag Koop-
OVHATANAPHHUHT YPHUHH aNMAIUTHPHIN HATHXACHIA XOCHI
6¥naauraH GyHKuug f GYHKUMATA meckapy 6Vazan gyrxyus ned
aTanagd Ba f-' cumBonu GunaH Genrmnaxagu, Paxar 6up K-
Matn dyHKInsIIap yIyH Oaxapinagurad Oy aMan xadmapuw amaii

meftwrand. f-' HUHT aHUKAaHuLr coXack Dya = R, Ry = D,

8- §. Taprubnam MyHocabaTh

Tapmubnaw myrocabamu. Awmucummempur mynocabam.
Kucman mapmubaaw mynocabamu. Hppegaexcus mynocabam,
Yusuxau mapmubnaw mysocabamu. Kucman mapmubnanean
mynaam. R
I-taspud. Ae&p bupop X mﬁmmuaaeﬁ' X 84 Y IAemMenmaap
YHUYH ypXx MyHocabam Ypruza xpy myrocabam ypunsu Gyauutu
Kypcamyeuu mynocabam mapmubaaw mynocabamy 0ef amasadi,
Taprubnawr MydocaGaTu €pAaMuia MeMEHTNAPHH KaleH
TapTHdaa Ky MacalacHHH Xan 3THLL MYMKHH, XakKuKuik
COHNAp TYIUIAaMM YYYH <, €, >, 2 MyHocabamiapn taprubnai
MyHocabaTiapura Mucost 6yna onagu. THmmamgap cucTeMacu
YYYH XyAOM lnyHaaft sasudarn <, © MyHocabarnap ¥itnaitan.
2-tavpnd. Aeap X mynsamnune ucmanzan X ea y snemenm-
aapu yuyr Gup saxmoa xpy aa ypx baxcapuruuudan x=y xeaud

suxca, Gyndai p mynocabam aHmMUCUMMEmPUK Mynocabam Oe6
amanraou.
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-tappud. Xmpnsam uuuda pechrexcuaii, anmiucumment-
PUKAUK 8G MPAH3UMUBAUK XOccasapuza 32a 6Yazawn p myHocabam
X mynaamoazu gucman mapmubram myrocabamu deé amanradu.
Xap xandali pepaexcue éa mpansumue mynocabam mapmubaaut
MyHocabamu de6 amaaadu.

KyeMaH Taptubaain MyHocadaTi < CUMBONM GitaH Genrm-
JaHaaM. Arap < MyHocabatw X TVTIIaMHH KHCcMaH TapTHOMaca,
y Xonaa X TYIIMaMHUHT HCTaNraH x Ba y SNEMEHTIApH YIVH X < ¥
MYHOcabaTtu DaXapMIUIDH XaM MYMKHH, BaXapHUAMAaciINIy XaM
MYMKWH,

Xyoau ury kabu, arap x<y Ba x=y Oynca, y xonma x<y neb
€3UNaau Ba X BJIEMEHT ¥ AaH Kuyuk OeC aTananu.

4-tavpud. X mynaamuune xap KaHoai x anemenmi y4yn
Xpx myHocabam Gaxcapuamaca, y xoada p wy X mynaamdazu
uppepaexcue Mmynocabam ded amanadu.

Arap £ MyHocadatu X TYIamMpgard KMCMaH TapTHOMall
MyHocafatu O¥nca, y xonga < MyHocabatTH X Ty¥rmiamparu
nppedIcKCHB Ba TPAaH3UTHB MYHocaGaT OVianH.

5-taspud. p mynocabam xucman mapmubaau MyHOCa-
bamu OPACUH. p MYHOCAOQMHUNE QHUKAGHULL COXACH2a Kapauwiay
Xap Kanoail uKKu Xua X 64 Yy SAeMeHmAapu yuyH expy éxu eypx
Ypunau 6yaca, byndaii mynocabam suzuxau (edoud) mapmubaau
mynocabamu de6 amanadu.

XaKHKHI connapHHd KMiiMaTura Kapad tTapTHGIal YH3HKIH
TapTHbaal MyHocabaTura Mycon 6y¥aa ofanu.

6-Taspud. Azap bupop X mynaamda Kucman mapmubrau
Myrnocabamu bepusean inca, GyHOaE Myniam KucMan mapmubias-
2ai mynaam oeb amaaadu éa y < x, <> mapmubaanzan sxcygpm-
auxdan ubopam Syaadu.

Arap X T{mnamua onmuit Taptudnail MyHocabaTH 6epwirad
O¥nca, y Xonma X odouit mapmubaanean mynaam ne6 aTanaon Ba
¥y XaM <Xx, <> TapTUOMaHTaH XypTaHkoaH ubopar Oynaou, Oy
epla < MyHocabar X TVIUTAMHH QI (WH3UKIK) TapTUORaiam.
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Macanan, arap f T¥mnamnap cucreMacn Gyica, y xonaa
<f, € > XucMaH TapTHOnaHTaH TYIIaM O¥manmu.

Jix— x' GyHKUMA YIyH X £ y DaH f(x) <! f(y) Kkennb umkca,
y xonna 6y dyukuus X TSHIMaMHHMHT € TapTHOAall MyHocada-
tura Ba X' TymnaMHMATr <! TapTMGNall MyHocabaTnTa HMCOa-
TaH TapTUOMHH caknaiimarad GyHkuva Gymamu. X sa X' TyTuiaM-
fMap Ypracupary ¥3apo Oup kKudAMatnua GOFNaHAIL <X, <> Ba
<x!, €'> ra KUcMaH TapTHOnMaHraH Tynaamiap ypracuoaru
usomopusm ned alltunamu. Arap IIyHIAW OOFTAHMII MaBXyQ
6¥nca, v BaKTha KYpcaTHIraH KUCMAH TapTHONaHTaH TYTIaMnap
n3oMophaup.

X TYNIaMHUHT XaMMa X Jlapyl YY9yH y < x 6¥nca, y Xonga
X TYMAaMHUHT y 31eMeHTH X TYIUTaMHWHT KMCMaH TapTHOnaw
MyHocabatH < ra HUcGaTaH 3He Kuyuk aqemermy a6 aiTHIaou.
Arap UIYHA2H 37EMeHT MaBXyn O¥nca, y ATOHAOUD.

X TYTIAMHMHT Xe4 OWp X 3MeMeHTH VUYH X < ¥ MyHocabaTn
GaxapunMaca, y xoana X TYImaMHWHT y 2AeMeHTH Wy TYTUtam-
HUHT KUCMaH TapTudnail < MyHocabarura HUcCOATaH MuruMman
(ane kuwuk) snemenmu Ae6 avitunagu. bepwnran rynnamna
MWHUMA&JT 3JIeMeHT OMp Heura OYIUIUY MYMKHH.

Arap Xap KaHzal xe y yuyyH x < y 6¥nca, y xonaa X TViiaM-
HUHT y 3AeMEHTH WY TYIVIAMHHHT £ MyHocabaTura HucGaTaH
3He xamma d3remenmu n1ed afiTunagn. Arap IMyHAail 3neMeHT
MaBXyn 0ynca, y XaM STOHaIHp.

X TYTIIaMHUHT Xed GHp X NEMEHTH YUYH X > ¥ MyHOCABaTH
Gaxapunmaca, y xonna X TYIIaMHHHT ¥ 3neMeHTH uly Tym-
JAMHUHT € MYHOcaGaTura HUCGATAH Makxcumas ssemenmu neb
alfTiany.

Arap X TVTiIaMHUHT Xap Oup 6% 3Mac KUCM TYTIIIAaMU SHT
KWYUK IEMEHTra ara Oyica, y xonma < x, <> KMCMaH TapTUO-
JlaHTaH TYIuaM myaux mapmubsanean mynasam Ded aTanamw.
Macanau, {0, 1, 2, ...}.

<X, £> KHcMaH TapTubGnaHraH Ba Ac X OyncuH. ¥ Xonma
UcCTaNraH ae A yuyH a € x 6axapunca, X TYIULIaMHUHT X 2N€MEHTU
A TVTUTaMHHHT roKopu we2apacu Ned atanaou. 'Xym:m my Kaby,
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gy —

aran NETANTAR ge 4 YHYH X = 4 BAXapuNes, ¥ INeMeHTH 4 TA-
TAMHUHF kYHy 4esapacy D6 ATanagy.

Arap M taptuBranrad TTiaM 6ynica, ¥ XonAa YHUHP M
KHCM TYTLIAMH XaM TapTnbnanran 6¥naan. Arap 6y TapTuonag-
raH TYTIaM Mu3UKAW GYiica, y xonna M' xpem Tinaam M T9n-
NAMHMHT 3gHXCUpY NEWUAANH. ‘ " '

{=|M't - 1 nbona sanxcupuune yaynapey Ae6 aranagu, 6y
epaa |M'| — wnsukan taptubnanrad M' KucM TYTUTAMHHMHAT
Kyssamu. | y3yHIuKIarn xap 6up sawxup 1, 2, ..., /+1 GytyH
COHJTN 3AHXUpra usoMopdaup.

M TYnaaMHMHT 3HT KaTTa QNEMEHTHHW m, Gunan Ba 3Hr
KHYUK 27eMEeHTHHU m, GunaH GenrnaanmMus.,

M Taptubnanrad TYTIIAM M, INEMEHTHRIHT Basan04usy
d(m) ned m, <m <m,<..<m (M TYNIaMHWHT) 3aH¥HpAap
YIYHIUFUHUHT MakcuMymura (/) afitunany. M taptuGnanrax
TVTam vayraueu d(M) ne6 M TYNAaMAATH 3aHXUpAap YaVYHIH-
THHWHT MAKCHMYMHUTa aHTHIIADN, SBRHY TapTubaarTrad M T¥riam-
HUHT y3yHIUTU d(M) yauHr aaeMeHTnapy Ganauaaury d(m)
HHHI MakCUMyMura TeHr Gynanu:

d(M) = max d(m), me M.

9- §. ITamxapa XaKuaa Tymywsajiap

Maunowapa., Cuenamypa. QuecmpuBymuesux xpumepuicu.
Hedexund (modyanp) nanxcapa. Hedexundaux xpumepuiicy.
Hzomopp. Hzomoppuss. -

KucMan raprubaadraH THIaM TYIUyHYacHaaH dolinanaund,
TaHXapa TYLIYHYACUHH aHUKTalNMHI,

Tavpud. Tapmubaanean mynaam < M, € > rune ucmasean
UKKUMG m, n, snemenmu opacuda m,N m, (3nz kamma Kyiu éx)
éa mUm, (3Hz Ku=un 10KOpYU éX) Mynocabamaap Masxyd byaca,
Byndai mynaam nauxcapa 0e6 amasadu.

Papuanku, M nanxapara HKKY Tapadnama 69nran M Tap-

THONaHTaH TVIIaM sam nampkapa o¥naay. M Tarkapana KeCHIIIMA
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AMATTHHY BUPAALIMALE Ba ﬁHgHﬂlﬂMﬂ AMATHHA KecHIIMA avaaneg
Y3rapTupui kepak. TapTuBAaHTaH TPRAAMHWHT XauMa KAeM
FYRAAMAABA 3HF K4TTa KyHY B3 3HF KWHVK 1BKOPH Werapara
34 6niea, ¥ X0 A3 BYHAAN TENNAM MUk nanY¥eapa ReB aTanany.

ADKAPAHY CHTHATYRANARY IMUAATH XYeYeHamapra ara
iaraH A=< M, U, 0} > anrebpa cHGaTHAa Xay aHBKAAW MyM-
KHH;

D mUm=m, m\m=m ~ UEEMIOTEHTINK;

3 mUm=mUm, mNm=mm — KOMMYTaTUBARK;

3) tmAm)Nm, = m N (n N m),

tmUm)Um, =m (me m,) — accOUNaTHBIHK;

A mMmNm)=m, mO(mlUm)=m ~— oTHw.

[latkapara RepriiraH UKKana Tarphh XaM IKBUBATCHTINP.

Bynaan kepun 0 Ba | HY NAHXapaHWHT MOC paBHIILIa CTPYK-
TYPATH HOMY B3 6Wpy Zef BHAaMu3.

Arap A' T¥TIaM Nap 6Up m, me 4 XydT aemeHTIap GIIaH
BUPTATHKAA YAAPHUHT #UFYHANCH m U m, Ba kynaditvacy m, M m,
HY XaM ¥3 UiHra onca, ¥ Xoa 4' T¥mam A NaHXapaHUHT Kuck
nandcapacy 5e0 atalany. SHT KaTTa m, AEMEHT Ba 3HT KHYHK
m_ MeMeHTAAH HAOpaT A' KucwM nawxapa f usmepeas e6 aTananu:

f=[m, m)={meA/m  m<m}

Arap
m,Amy=0, m,Um,=1

Gynca, ¥ XpNaa HOJT Ba OUp CTPYKTYDANnH 4 MaHxapana WKKUTa
m, Ba Hi, ANeMEHT KYIUAMUp (TYIIHPYRYY) IneMeHTIap Gynanu.
m Ta lssgmnwa GYNraH W 3neMeHT A TaHXapagaryt m 3ne-
MEeHTHUHT myisdupyeyucy aeb xam arananu.

A maHXapala yMyMu#l TYAZHpYBYWra ara O¥AraH MKKH
ANeMBHT 4 Ha Gorianaan asemenmiap 166 atanany.

TMamxapanap cHHOUHEHT JHT MYXUMU IUCTPUOYTUE ManXa-
panapaap. KyAuzarn alHUATIAPHA (XamMMa m, m, meA nap
VuyH) KAHORTIAHTHPYBYH A TMaHxapa ducmpuliymie nawicapa
el atananu:
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(m,u m}-)nmt st m,nmkum!n mki R AR
m, (Y {mU m}.) =m[ mf.Umkﬂm}.. . . ‘

MNankapaniHr IMCTPHOYTHBINE KpuTepHiicH. A madxapa
Xap 6up [ uHTepBaMMAA HCTANTAH WKKHTA OOFIAHTaH 3leMEHTH
TeHT O¥iranda Ba ¢akaT LIyHIArvHa AUCTPUOYTHB MamXapa
OVnagu.

Henexunn (Mogyasip) naHXapa AeraH TYIIYHYa KHPUTAMH3.
A TaHXapaaa xamma /m, m, meA Ba m, < m, Jap yayH

(m,U m}.) Nm, =mmm

MyHocabar GaxapuaraHma sa ¢dakar LUyHIaTHHA A OeIeKHHA
rnamxapa 6y1anu. _ _ _ _

Tanwkapananr JeNeKHHLIHK KPUTepHiicH. A TaHXapa Jeme-
KVHI TIaHXapa GyiIviiy yayH A_ naroKapara usomopd 6ynaraH
KHCM TTarKapa Maexyn GYIMacaury etapau Ba 3apyp (1.4- maxm).

A, TlaHxapa 6UTTa HoOMb DaNaHLIMKAATY 3/IEMEHT, MKKHTA
Oup GanaHUIMKHATH DAEMEHT, ONTTA HKKH OamaHANIHKIArY Ba
Gutra yy HasaHLTHKIATH IeMEeHTHH ¥3 HYMra oali.

[ManxapanwHr MOoYISIPAMK KpuTepuiicuiaH dolinanaHuo,
JACTPUGYTHBANK KpUTEpHIACHHH KyNall XHcOONall WaKIWHHA
MHCON VUYH KeJITHPAMH3:

A Tlanxapa A ra wzoMopd 6YATaH KHCM TaHXapaHH ¥3
M4HTa oNiMaca (SpHY MeJeKHHA 6ynca) Ba A, KpCM MaHXapara
n3oMopd 6Ynrad KucM MaHXKapaHu ¥3 W4ira ojiMaca pa dakar
mwynaarndHa auetpubytus 6¥naau (1.4- 6 waxn).

m .4

I.4- mraka.
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A, nanxapa 6UTTa HOMb OaNaHINMKAATN SNEMEHTAAH, oup
G‘UTEII-LIIHHKI[EIH"I y4Ta 3¢MEHTAaH Ba NKKYU OanaHanuknard 6urra
JfeMeHTIaH UbopaT UKKM Y3YHAUKIATH yuTa 3aHXKUPIAH TY3HIT-
TaH.

0 Ba | cTpykrypanu A maHXapaHUHT Xap OHp m 3uie-
MEHTHHHHT TYIIHPYBYICH MABXyX 6YAcuH. Y Xonaa Oy maHxa-
paga fi(m)=m yHap onepaumns OGepunraH feca OVnaay. Arap
I0KOPUAA aKe ITTUPWITAH XycycuUsTRapra ara 6ynrad 4 namxa-
paza

m=m, (a)
mUm, =m Nm, (6)
mNm=0 (B)

MyHocabaTnap Oaxapwiaca, y xonga A maHxapa myadupysuuau
(myadupysuucu bop) nanycapa neG aranaiy.

(a) Ba (0) ra acocan |J onepauusiHM [] orepauus GiiaH Ba
{1 omnepauvaHu | omnepanus Ounad WOSATAHMILE MYMKHH.
HeMak, TYIIpyBIITA MAHKapaHH CUTHaTypacH |J 6¥nraH anre6pa
cudariaa aHUKAAINl MYMKUWH. (a} pa (6) MyHocabGaTnapaaH
Ky#umarunap keaub yukaam (1 = (0 mecak):

0Nm=0, 0Um=m,
1N =m, [IUm=1,
mUm=1.

Hemax, |- mamxXapaHUHT 3HT KaTTa JA€MEHTH, SIbHH CTPYK-
Typacu | 6ynagu.

TYnaHpyBYMAN OIUCTPHOYTHE NaHXapa Bynb anreGpacu O¥manu.

Teopema. byab ancedpacu Kanumop aseebpacuea uzomopp-
dup. byav ea Kanmop aseebpanrapu opacuda Kyiudasy usomopgusm
MasHCyo:

aUb, MUM, aNb, MNM, @, M,,

Oy epaa noganapHUHT yan Tapaduia — HasapHii-nanxapasHit
Ba VHr Tapaduna — Hazapuil TYIviaM onepaunsapH.
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Myammoau macaaa ea momuupuxaap

1. y=2x+ | TVFpH YN3UKHY {< X, y>e RxR/y=2x+ 1} Ba p<x
MyHocabaTHHU {< X, ¥ >€ Rx R/y < x} maxmapaa E3nil MyM-
KUHIUTUHU TYLUYHTHPUHT.

2.{<2,4>,<5,6>,<7,6>, <8, 8 >} TapTuGnadran xyprauknap
TYmiamu 6uHap MynocabaTtu 6y1a onanumu?

3 {«t, 2>, <2, 2>, <3, 4>} OYHKUMAHUHT aHUKAHWIO Ba
KUAMAaTIap coXarapHHH TOHHHI.

4. <3, 4>, <3, 5>, <4, 6>} myHocabaT dyHukuua 6¥na ona-
JUMH?

5. {<x, x?+ x+ 1 >/xe R} byHKIMA OVAULUINHN UCOOTNAHT.

6. {< x, x>/xe R} bynxuus 6¥na onMacaUTHHH HCOOTNAHT.
7. byne anrebpacuddHr KaHTop anredpacura u3oMop@ SKaHIN-
TWHU MCOOoTNaHT.

MYCTﬂl{HJI HILTAM YYYH CABOJ! BA TONIRAPHKIAD

1. Myniocabatnap TynryHyacH HuMaku wdonanaiinu? BuHap myHocabat
nel Humara afiramna?

2, BxeUBaneHTIXK myHocabatv. Kanpali myrocaGatnap pedaekcus,
CHMMETPHK Ba TPAH3INTUBR MyHocabatnap xe6 atanann?

3. Oyukuua TyiyHyacu. DyHKUMANAD CYNEPNOZULMACH Aeh HUMAHK
TYIIYHACH3?

4. TapTubmaur MyHocabaTWHY TYHIVHTHDHHT,

5. Manxapa xakuga TymyHuanap. [laHxapaHuHr AUCTPUGYTHRIWUK BA
JedeKHHATHK KpUTEpHitnapn HuManapaaH noopar?



MYJIOXA3AJIAP AJIFEBPACH

1- §. Mynoxaza. Myxoxasanap ycTHAA amaLiap

[v] Myaoxasa. Abcoswom wun (énron) myroxasza. Kuimamaap
campu. Hnrop, KoHsroHKYUA, QUIBIOHKUUA, IKGUEATEHINUR 8a
umnaukayus manmuxuit amasrapu. leggpep amanu.

MaTteMaTUK MaHTHKHUHT yIby Myoxazaiap anrebpacu ged
aTajqraH GYANMUAA acOCHI TEKUIMPHIT 06BeKIIapy 6YIub rariap
xu3Mar Kugaau. MareMaTUK MaHTUK Xxap OUp TFanmHUHT
MabHOCHTa Kapa®, YHUHT 4YMH, XaKKOHHI, TVFPH EKU EJFOH,
HOTYFpU OYNMulM OMIaHTHHA KH3KKAIW.

Macanan: 1) «ToukeHT — Y36eKUCTOHHUHT TTORTAXTH», «Oif
ep aTpopuaa aiutaHagu» AeraH rariap YHHINP.

2) «Ep oiinan xuynk», «3 > 5» JgeraH rariapHUHT Xap GupH
EJIFOHANP.

IdyHy xaM aliTHII KepakkH, KYTIIMHA TATUTAPHUHET YAH €KH
EJIFOHJIMTMHY BapXon aHHKIaln KMHMH, MacanaH, «byryaru Tva
KEYarnaaH KOPOHFUMPOK», JETaH ran Kalcu BAKTAA Ba Kalich
Xofaa aiTHIMIIMra Kapad YMH XaM, €JIFOH XaM OVIUIIN MyM-
KWH.

I} Onowimvra xen. 2) Yiiga 6ynaunrmu? 3) SIHru ifwr GunaH.
4) Arap onauH 6wicam 3adM. By rarap YiH €Ky €1FOH KMIMAT
xabyn KuiaMaitau.

LWyHaai kxunubd, MareMaTHK MaHTHK: «Xap OUp ram 49uH
€KU €NFOH OYIIMIu XoccacHra sra» ae6 Kabyn Kuiraau.

I-tabvpud. Dakam wun éxu érron Kuimam rkabya Kusa
oAaduear dapax ean mysoxasa de6 amanadu.

Hemax, xap GUp MyJOXa3za MaBIyM XOJaTAa YUH €KUM E1FOH
KniMarra sra. byHaaH KeWuH, YHH K¥HMaTHH KUCKada «4»
Xapd¥u Ba ENFOH KMUMATHH «&» Xapdul Gunan Genrunaimms.
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MynoxazanapHu Gedaruiall y4yH, acocaH, JIOTHH alldaBH-
TUHUHT KWUYUK Xapdnapd WWAaTHIAau:

a, b c,.,uv,. . X, )2

MabayM MyJdoxasanap OOpkH, yJap xaMMa MyMKHH OVaraH
Xofatnapna (BasusiTapaa) YMH (€AFOH) KHitMaTHHY Kabysa Kuaa-
au. ByHmail Mymoxasanap adcoaom uaun (€4F0H) MYNOXazaaap
el atanany.

Mynoxazanap aarebpacuaa, odaTaa, KOHKpET MyJfoxasanap
6umaHrMHa aMac, 6alnku Xap KaHaai uctanral Mystoxaszanap 6u-
JIAaH XaM ULYFyJmaHunaau. by 3ca ¥3rapyeuu Myoxasa TYUIYH-
yacura onud Kenagu. Arap y3rapysdu MyjJoxa3aHu x el Oenru-
Nacak, y XoJHa X KOHKPeT MyI0Xa3alapHUHT HCTANraHWHU HpO-
Jamaian. [UyHMHET yUYH X UKKH: «4» Ba «€» KHUMATNH ¥3rapye-
uuHY udonananan.

noTa X, X, .., X, Y3rapysum Mynoxasza Oepwiran OYacud.
bynapunHr xap KadcweW 4YMH Ba €AFOH KUMMartaapHu Kadya
Kumamu. IyHWAT yuyH KylHaaru KuiMaTiaap caTpwHM TY3HLI
MYMKWH:

€€ ..,¢
4, €, ..., €,
e? q‘) . 4 e‘!
v, v, |

Hemax, ¥ysrapyBumiap cOHH #» Ta O¥aca, y xona

C)+Cl+Cl+...+Cl = 2" 1a KuitMATIAp caTpuTa 3ra GYIaMus.

X,, X, 0 22=4 Ta xuiMariap catpu.

X, X,, X, © 23=8 Ta KuiiMariap catpy.

MaTeMaTUK MaHTHKIA «3Macs, «EKU», «Ba», «arap ... 6ynca,
¥ X0Mma», «IHyHAa Ba hakaT WyHAaruHa ..., KayoH ...» cy3napu
(GornoBYMNApP) MYJIOXAa3asiap OpacUuAardl Mawmuxkuid amassap
aewwiangy., by amannap €piaMuad SieMeHTap MyrioxazadapiaH
Mypakkad Mysioxasa Tysunanu. Mynoxazanap yervaark 6y aMan-
nap MaTeMaTUK MaHTHKHWHT 37IeMEeHTap KUCMU OYaraH Mynoxa-
3anap MaHTHKH €KW Mynoxasanap anredpacy ned arajyBuyu KUC-
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Muaa YpraHriaaian. Xap UKKana atama («Myaoxasanap MaHTHKH»
1 «Myoxaszanap anredépacH» ) CHHOHAM cHdaTvaa NLLaTHAAIH,
YYHKH yAap MaHTUKHVHI MabAyM KUCMWHU WKKKW HYKTau
nazapnaHd uoganamau: 6y xam MaHTHK (V3 NMpeaMeTHra Kypa),
xaM anredpa (V3 Metoaura Kypa).

MaHTukui amannap acocaH 5 1a 6¥nu6, ynapHUHT Tabpud-
Japi KyWHnaruJdaiaup.

1. Uakop amam. Kcranran x y3rapyBuM Mynoxaza Ounad
Oupra X KYpHHUIINAA GeJITUNAHTaH UKKUHYK ¥3rapyBud MyJo-
Xa3a xaMm oepuaran OVICHH,

2-TabPHAQ . X MYAOXAZAHUHE URKOPU Oeh amarean X Myao-
Xaza wy OuaaH XapaxmepiaHaouKu, X MYA0Xaia <u» KuumMamsu
Kafya Kuazawda, X Mmyaoxasa «&» gutimamuu Kabya xuaradu ea
AKCUHYA.

JdeMmak, Mynoxazarap MaHTUKMHHHI 3HT coafla aMaau 6y
HHKOpP aMajii 6¥nuG, oaauii Tuamard cudaTaoll «3Mac» ra TVFpH
Kenaau. by aman « =» cuMBonu 6unaH GenrunaHagv. Arap x
Oupop MyJsioxasa, MacanaH, «0yryH xaBo COBYK» Oyica, y xonaa
X SHCU MYpakkad «ByryH XaBO CORYK 3Mac» MYJIOXAa3acWiaH
nbopataup. X Mynoxasa «x 3Mmac» ned yxkunaan. LIyHUHT yuyH,
arap x YMH myfioxasa O¥nca, y xoiaa x €JFOH Myhoxasa dynaau
Ba, aKCHHYA, X EAFOH BYNCa X UMHAUD.

HMHKOp aMaIMHUHI TAbCHPUHH KYAMAATM YUHIIHK KAOBATK
KYPUHULINAA TACBUPAARMUI; '

X

4

| mo] =

5

Xyaau 11y KaapadHU HHKOP aMaTMHUHT Tabpudu cudaruia
Kabym KMIaMH3 Ba 0OINKA MAHTUIUHI aMaJliap YUvH XaM [IyHTa
yximam XaasannapiaaH doitaataHaMmus. Ynap uuuauk vcadeanu
neiiunank. by xapBamnapnaH doiinanavuil Kynait 0¥auo6, yrap
MaTeMaTUK MAaHTUKHWHI KVIT SYVMmiIapuia MWAaTHIaau,
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2. KounwoHkuus (MAHTHKHIH KYnaWTMa) aMaid. x Ba y
Y3rapyBud Mynoxasajap yctua GaxapHiaaauraH KOHbIOHKIHMSA
{(;toT¥HYAa conjunctio — OOFAAKMAH CY3uAAH) aMAJIVMHU A
KYpHHMLIAA Ba Oy aMall HaTHXXacuaa XOcHi 6¥rad ssHIM Mypak-
Kab MymoxaszaHH Xy KYpUHULIAA OerunainMus.

J-tanpud. «Ba» 60Fr084UCUZG MOC Keay8Ylt MAHRIUKUL
amMan KOHBIOMKWUA amMaau 0ed amanradu. x éa y Mya0Xa3asapHue
KOHBIORKYUACH X @a y mysoxazarap wun Oyaszanoaeuna wun
Kuimamuy Kabyn Kuaud, Koaau x0a1apda 3ca éiron Kuudmamuu
Kabya Kuaaou.

XAy KVpUHHILAATU MYJ0Xasa «x Ba y» Ae6 VKumagu.
K¥pruHub rypudauku, 6y Tappud «Ba» GOFIOBYAHCUHUHT MABHO-
CHUTA TVIUK TYFPH Kenamu. XaKUKATaH XaM, «5 COHM TOK Ba
TYO» MynoXasacH UWH, YYHKM YHM TAlOKWA 3TYBYM Xap UKKajia
MyNoxasa: «5 COHH TOK» Ba «5 COHM TyD» XaM uMH. «10 coHm
5 ra 6¥nuHaau Ba 7 > 9» MynoxasacH EINFOH, YYHKH MYypaKKaG
MYIOXa3aHW TAIDKWI STYBYWAapuiaH OHUpM, YyHOHYM <«7 > O»
€AroHAUpP. KOHBIOHKIHMS TABPUMDUHN KYHUAATH YHHIMK XadBaan
KVpUHULINIA €3MII MYMKWH:

X ¥ XAY
q q y
q é é
é q é
é é é

3. Anzvlonkida (MAHTHKUEH AHFHuaM) aMann. Mynoxasanap
MAHTHKMAA MUUTATHNAAWTAH YIUHYH aMal «€KW» OOFMOBYNCHTA
TVrpu Kemagy. lyHu Tapkuadall KepakkKH, «EKi» BOFTOBYUCH
¥30eK TUIHAA HKKH XU MabHOAA HOIATUIaan. bBUpHHYY Xomaa
pa; 3TYBUM «EKW», HKKHHYU XONHA pal 3TMalAHraH <«EKu»
MabHOCHIa MINNaTHNaAu. DyHMHr dapky Kylumaruinapiad
ndopar. Arap x Ba y MYJOXa3afapHUHT HKKTIACH XaM EJFOH
Oyaca, y xonna «x €KH y» MYJIOXA3acH IYyOXacH3 €nFoH 6ymanu.

i

i
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Arap x YMH Ba y €1FOH {€K# x €NFOH Ba y YuH) O¥ca, y xo/xa
«X 6KM y» HHM YMH 7e0 xapaml xepak, Oy 3ca ¥306eK Twiuaaru
«6KH» CY3MHHUHT MabHOCHTA TYFPH KeJamd. AMMO Xap HKKala
X Ba y Myloxasalap YHH OViIraHAa «x €KH y» MyaoXasa YHH
Oynamu. by BakTaa «x €KW W» MyJioxasara KaHaait Kapatl Kepak?

Macanan, «byryH sikuianfa €xu MeH KMHoTa BopaMaH»
MyJ0Xa3aHU ORaHIMK. Arap ©yryH sAKima"Hba Ba MeH KWHOra
GopcaM, y xonga 6y Mynoxasa YuH éKM EIFOHMH? V36ex Timaa
«€KH» DOFNOBUMCY OUMp MabHOJA, Dab3aH 3ca GOLIKa MabHOZA
WLITATANAAM. ATap IOKOpHIArd MyJIoxazaHu YuH ned Kapacak,
YV XONAa «€KV» HU pajl 3TMAWAWradH MabHOOA, UKKWHYHM XOJIa
«EK¥» HM pal STYBYH MabHONA MIUNATHAANTHA NEHMM3.

4-tabpud. Pad ammaiduzan masroda waamuraduau
«EKu» Maumukuii amasy Ousslonkuua (romunva disfunctio — gapx
Kusaman cyzudan) detiunadu. Hxxuma x ea y myaoxazanune 0uzs-
FOHKUUACY <XV Y» Kabu é3uradu ea «x éxu y» 0eb yxuaadu.

HKku x Ba y MyJIOXa3aHUHT AU3IBIOHKLHACH XV y Mypakka®
Mynoxasa OYmi0, v daxar x Ba y €iaroH OynraHiarHa €NIFOH
KHifMaT xabyn Kuaub, KoJraH XOnnaapaa YHH KHHAMaTHH Kalyn
KM,

JH3BIOHKIINA aMaTHHY KyITHIary YHHAUK XXaaBaTH OpKaH
XaM udopanaur MyMKWH:

x y xvy
q q y
y € q
é g q
€ é €

4. Umnnakauua amaam. Kyiimmarn Mypakka® Mynoxasanap-
HH K¥palimuK:

1) «Arap 2 - 5=10 6¥mca, y Xonna 6 - 7=42 6y1anm»; 2) «Arap
30 conu 5 ra 6ynauHca, y xomma S5 xkydbtaup»; 3) «Arap 3 =3
Oynca, v xonga 15 = 17»; 4) «Arap 4-3 = 13 d¥ica, y xongma
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9+ 3 =12». By Mynoxa3aNnapHUHT XaMMacH xam 2 Ta 3/1leMeHTap
Mynoxasazad «arap ... 6yaca, y xonaa ...» SORIoOBIHCH €paaMuia
TY3WATAH. by GOFMOBUM MYMOXa3ajlap MAHTUKUHUHT MMILTHKA-
1A (ToTHHYA implicatio — 314 OOFMAMaH c¥3umaH) aMmannura
TVepR Kenanu., MMnankanus aMamuHyu — KYpUHUIHAa Gearu-
JalMus,

S~tabpud. Hxxu x 6a y Myroxazanunz umnauxanuscu deb
wyHdai myaoxazaea gimujsaduxu, y akam x win €a y éaron
Oyneandacuna énron 6yaub, KoA2aH Xamma X044apda wunoup.

«X—y» MYJIOXa3acH <«arap x 6ysca, y xonaa y» ned YKuianm.
UMnnukauus TabpuUHU KyiMAard YMHIWK KaRBald KYpH-
HUWWAA €311 MYMKHH:

X ¥y x>y
g y q
g [ €
é y q
é € Y

YNHIWK XagBaTWaaH KYPHHADMKU, KOPHAATH MYJIOXAa3a-
JTAPHUHT UKKHHYWCH EFOH OYIMG, KoATaHAapH YHHIUP. «xX—»
UMIHKaLKAa x Myloxasa acoc {(wapm, aunomesa, 0asun),
¥ My0xasza 3ca Oy acOCHHHI oxubamu ned atanagn. UmMimmika-
UMS YUHIHUK KaABANTHHUHT OXUPTH UKKUTA CAaTpH UIYHU Kypca-
TAAUKKH, €JFOH acoChaH YWH XYJI0oCa XaM, €NFOH XYI0Ca XaM
Kenmuo qukap sKaH, Oolikad4a KUAMO alTraHga «SAFOHIAH Xap
Oup HapcaHU KYTWUII MYMKWH».

WMmankaumg Myfoxasaiap MaHTHKMHWHT MYXHM aMaiia-
puaaH 0upH xucobnaHaay. Cyanaurys THANAA «arap x 6yica, y
XOJa y» HUHT Xap XWI CHHOHUMAAapH 6op: «x 6yiica, y OVnami»,
«arap x 0ynca, y Bakraa y OVnagu», «x JaH y Xocwa Oynaamn»,
«X [laH y KeJU6 YuKaau», «y, arap x oynaca», «x y y4yH eTapiu
wapT» Ba X0Kaso. '
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5. DKBHBADEHTAHK {TeHr KyWwJIWIMK)} aMamn. K¥nuunuk
MypakkKad Mynoxazansap 3JieMeHTap MyjloxasajnapiaH «3apyp Ba
kugosar», «pakat Ba PpakaT», «IIYHIA Ba (pakar yHAarnHa, Ka-
NOHKH», ¢.. DaXapyuIMIUUA e€TapAu Ba 3apypaup» kabu OOFnOB-
"Haapy €paaMuaa Tysunagd. Mynoxazaiap MaHTUHKMHWHT OyH-
Jlaif DOFIOBYMIApTa MOC KEJIAAUTAH aMaTH 3K8usdaeHmauK Nelin-
JAIH Ba «&»» Kabu OenarunaHagM. x<>y Mypakkad Mynoxasa
«X IKBUBATICHT » neh Yykumamu.

6-tavpud. Mypaxkab myroxaza x—y wun 6¥raou, azap x
ca y aap wuH éku X 8a y aap éirron 6yaca, bouwika xoarapoa y
érrondup. boutkaua Kuaub aiimeanda, x 8a y myaoxasasap haxam
8a haxam Gup xun Kudmam Kadya Kuieanoazuna X<y 4un 6y1aou.

By tabpuduu Kyiuaary YMHAKK Kaasan 61nan ndoaanaiu
MYMKHH:

X y Xy
| y q
q é é
€ y é
é é y

X<y 3KBUBANICHTIIHKKA «Xx O¥sca (Daxapwica), y O¥namm
{baxkapuiaan) Ba y 6yica, x O¥naau» €K «x JaH y KeJanb YUKaIu
Ba y JaH x Kenud 4HUKaau» JEraH MyjoXasa MOC Kenaau, 9bHH
X¢>y SKBUBUICHTAMKKA MAaTeMAaTHKAJA 3apypuil Ba €TapaM WapT
XaKuIa afTUiaTad TeopeManap Moc KemaaW. demak,

xoy=(x->y)A(y—x) (1)

6ynagu. (1)} ra OMHOAaH, X<y IKBUBAIEHTIIUKHU HKKU TOMOHIH
AMTITHKAUWS 1ed atall MyMKHH.

6. lleddep amaan (wrpuxun). Huxoar, aHa 6up MaHTUKMA
aMarTHH KentHpamus, ¥ HHleggep amaau exu lledhep wmpuxu
JAeHWIaaM Ba Y « | » Kabu Genrunadani. «x|y» Mypakkad MyJIoxasa
«x Uleddep wrpuxn y» ae6 Ykunanu. by aman Kyltumaruya
TabpUpAaHaIn.

4 — X .T¥paes
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7-Tavpud. Paxam x 6a y Myaoxaszarap 4un oyvaeandazuna,
x|y Myaoxasza énrondup.

by TabpudHM Kylinaark YHHINK XagBaay €paamiina udona-
naca xam ovVnaan:

x y x|y
€ € y
¢ y y
Y é y
y q €

Acocnii uvHAMK Xaasaanapn. KOKopHIA KeaTHpHATaH YUH-
JIMK XajBanaapu, MOC PaBMILEA, MHKOP KMAMUE, KOHDIOHKIUA,
AHIBIOHKLUHA, HMIUTUKALMSA, 3KBUBTeHTAWK Ba Uleddep aman-
JAPUHUHL aCOCHH YMHAHKK xaasanaapu peb alitnnaan:

xay | xvy | x~y |xeop | xly

[o'HN ot -2 -
[o"HN = o B = A

4
y
q
c

Lo T e o 1
L o | s
ol Y = = a7l

Ig Mawxaap

1. Ky#wnarn rannapiHunr kalicu oupnapu Mynoxasa oynagu:
1) TowikeHnT — ¥3bekucron PecnyGauKaCMHMHT NOHTaxTH,

2) V54443230
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3) Oit — Mapc nuiaHeTacMHHHT MYnaowu;
4) a>0

2. Kyiinparn MynoxasanapHUHAT YUH Eky 8AFOH 3KaHAUIMHM
AHWKJIAHT;
) 2e {x]2x3~3x?+ 1=0, xe R}; 2) {lje N,

3. Kyiinzarn uMIMKauUWAAapHUHI Kalcu OUpK YMH GYnanu:
1) arap 2-2 =4 6¥nca, y xonna 2< 3;
2) arap 2-2=4 6¥nca, y xonaa 2 > 3.

2- §. Gopmynanap. Tenr Kywin dopmynanap

|Z| Dopmyaa. Yunaur wadearu. Tene kyuau hopmyaanap. Ixeusa-
ACHMAUK BUAGH mene Kyuauaux opacudazu Qapk. Atinusm.

Onaunrun naparpacda acocaH MaHTHKHIT aMaiapHt KYpud
YHKAMK. DHau 6y aMannap opacuia GOFmaHULLIap MABXYILIW-
THHU KypcaTtaMu3. DYHWHP YYYH TeHT Kyuyiu MyJoxasanap Ty-
LIYHYACUHY KWPUTAMU3. # Ta

Xy Xy Xgy vy X, (2)

Myn0oxa3za DepuiraH OVICcHH.

I-Tavpud. (2) mysoxaszarapru uHop, OUIBIOHKUUA, KOHS-
FOHKUUA, UMRAUKQUUA 6Q IKGUBAACHUUA MAHMUKUL amaiiapu
gocumacy OuAan Masaym mapmuboa supsauumupud xocun KutiH o
Mypaxxkab myroxaza Qopmyaa deb amasadu.

MacanaH; [xlv(xzx\xl)] —X,; [x}A(x2—>x3)] v(x4<—>x5);
(xe P Alxvy); (x> a(y—>7)—(2—x) Mypakkab Mynoxazanap
dopmynanap 6¥nanu. Kapcnap mynoxasanap yctuaa MaHTHKIH
aMannapHUHr Kau taptubaa GaxapunuiMHA KypcaTaau.

DHAU hopMyna TYIHYHYACHTa MATEMATHK TabpHb Hepaiiank.
by TyiuyH4a KyiAugarnya aHUKJIaHaIU.

2-tavpud. 1) xap Kandai x|, X,, ..., X, MYAOXA3AAAPHIHE
ucmanean dupu dopmyraoup;

2) azap A éa B nunz xap 6upu opmyaa 6yaca, y xoada (AnB),
(Av B), (A->B), (A B) ea A xam opmyrarapdup;
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3} I ea 2- 6andrapda kypcamunean ugodarapdan mauKapu
Bowka xew Kandail ugoda opmyasa 6yaa oamaiou.

Xis Xy ooy X, Y3rapyBuunap aaemenmap opmyrasap ned
ATANALN.
Keiiunyanuk dopmynaun aosum 6yarangaruHa fix,, x,, ..., X,)

(pyHKUMA Wwaknnaa Genrunauigan doiinanaHamus.

Xap KaHaail popmysia yudyH YHHIUK XaIBaaW TY3WIL MyM-
KMH. BYHHUHT yYyH acoCHil YMHAMK XaJBANTAPHIAH KeTMa-KeT
droiiaanadui kepak. Macanam, (.Y/\}’)—-)(m) (hopMynaHHWHT
UHHAWK XAgBAaTM Kyduagarvuua Oviaau:

X y X xay | Xvy|Xvyl|{xay—
—(Xvy)

Y q é y y 8 é

y ¢ & & € y Y

¢ y y € y € Y

é é 4 & Y 3 Yy

Wynaai knand, xap Kanaai dopmyaara {4, €} TynAaMHUWAT
Oup 31EMESHTH MOC KHAND KV nnanu.

3-tavpwud. Asa B dopmyaarap bepuscan dyacun. (1) ane-
MEHMAP MyA0Xazaapriune xap oup Kuimamaapu campu yuyn A ea
B ghopmynanaprunz moc gutimamaapu 6up xua 6yaca, A ea B
dopmyaasap mene Kyuru gopmyaaaap oeb amaradu sa 6y A= 8
map3da beseunraradu. (1) kamoprune Kamuda dumma Kuimamaap
campu yuyi A 6a B dopuysanaprunz moc guimamaapu bup xua
ovamaca, y xoa0a A éa B opmyransap mene kyuiumac gopmyaaaap
det amasadu ea A+ B kVpunuwda beazusanau.

A Ba B (popMynanapHUHr TeHr Kyunu O¥amu-oyamacauru
YAap YYYH TY3WIraH 4dHIWK XKagsaniapy €paamMuaa aHukiIa-
HaIM.

Mucoanap.l. Xvy=4Ba B=x-y dopmyaanap Sepun-
raH OVACHH.
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Xvy | x>y

N R I TN e S T

oL | & | =

A4
Y
€
y
Y

Lo AN = g R
WL L (o ]e

KagpangaH KV¥puHHO TypuOAWKN, TYpTAna KMRMaTRap catpu
yayH A Ba B dopMynanapHUHr Moc Kuitmatnapu oMp xui. demak,
Tabpudra acocaH A= 5.

2. XvX =X TeHIIHK UcOOT 3TWICHH. A=xvX, B=x.

XvX

Yy

P

Hemak, xKaaeanra acocan A= B.
3. A=(xv X )y, B=y.

b y X xvX [{xvX)iay
y Y é | 4y
y € é y 8
8 y y Y Y
é é 4 Y &

Hemak, (xvX)ay=y.

Xyaou wy Kabu KyHuaard TeHT Ky4JIHAMKAapHH HeGoTna
MYMKHH.

4 xvX =yvy, 5. xv{xay)=x.

6. (xvX)—>y=(xaX)vy. 7. xv{yad) =(xvy)a(xv).

DKBUBANEHTAUK GUAAH TEHT KYYIUIUK opacuaaru dhapkKH!
TYWYHULL YUYH YIapHH aareGpank Tedraama Ba afHUAT GWIaH
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coaumrrupamus. Tedrnama (MacahaH, 2x +y = 10) xappaapHuHT
alipumM Kuiimatnapd (Macanawn, x =4, y=2) yuyn Gaxapuand,
foiuka Kyitmarnap (Macanad, x =1, y=2) yuyH baxapuamaian.
Hiyvhra yxwaw, sxsusarenmaux A< B ned, wiyHaai (MacanaH,
X, 2 (X,AX;)) MYNOXaszara aluTrIaaMky, yYHIa X, X,, ..., X, Xapd-
JIAPUHUHT YpHHUra OMp XM KOHKPET Myroxasanap KyiuaraHga
¥ UMH Kuitmart kabyn Kuaud, Ooluka KOHKpeT Kuidmartnap Kynun-
raHfa €AFOH KUIIMATHU Kabyn kuhaau. Adwusm ned, wyHmai
TEHFAUKKa (MacanaH, @* ~ b = (a ~ b){a + b)) aiTuhaaumkwu, y
¥3una KatHawanurad Sapua xapdnap yuyd caxapwaany. Hynra
Yxwaul, A= B mynoxasana karHawagurad 6apua x,, x,, .., X,
xaphAapHHWUHT YPHUTA HXTHEPHI KOHKDET MyJioxasanap Kyuui-
ranaa y uuMH xkumiimar kabyn xuaca, GyHaalt mMynoxasa mene
Kyuauaux neHnnanu.

Anrebpana aitunii udoganapHu 6np-6Mpy OmnaH anMail-
TUPULLL MYMKHWH 6¥nraHnaek, MaHTHK aareGpacHia TeHT Ky4au
Mysoxaslanaphu (dopmynanapuu) xaMm Oup-oupu Guirad anmMaus-
THPHII MYMKHUH. By 3ca Mypakkad (opMmyaanapHu (Myaoxasa-
NAPHH) CORNANAMTHPULL HMKOHHUHMK Oepaii.

bu3 Ttexrnama Ba afiHMAT OWAaH SKBUBAACHTAMK BAa TCHT
KYWIWIHK OpacHIAry YXWalMKHNA KeATHPAKK. DHIH 3ca yaap
opacunaarun ¢apkHu K¥pcaramini. MawiymKku, aaredpana xeu
Kaunall anMaluTupuil €pgaMuaa TEHIAMKHI amannap (K,
aldpu, gapaxara Kyrapyul, 6yaum Ba Xokaso) ounaH aaimal-
TMpub O¥nmaiinu. ManTHK anrebpacuiaa 3¢a 3KBUBANEHTINKHY
HMIUIMKAUHMs (=) EKH KOHBIOHKUHSA (A), AUIBIOHKUMA (v) Ba
MHKOp (-} aMa/LTapy OpKaiH Mdoganal MyMKUHAMTHHU O3 10KO-
puia kypearras 3K (1- § nary (1) dopMmynara KapaHr). (1) dop-
MYNAHWHE TYFPUIMTUHM YHHINK X3JABATH OPKATH KYpcaTaMHs:

X y x=y |y-ox lxepy | oA (y—2x)
y y Yy 4 4 q
é y y é é é
4 é ¢ y é é
8 8 q y Y y




A= §. Aliwan wun, ainan érron ea dawcapurysuyu dopmyraiap 35

Kappannad KYpUHAOUKH, OXUPIW UKKH YCTYHHUHT YMHIMK
KUHMaTH yerMma-yer tyiuagd. [y 6unan (1) dopmyna ucGotnaHau,

Onanit anrebpaga TeHrIuK Oefrucu «=» KyWUoaru akcuo-
MaJlapHH KAHOATNAHTHUpaZH: |} UXTHEPUI a COH YUyH a=a
(pedpaekennaunk); 2) arap a = b Oynica, y xonma b= a (CHMMET-
pUKNUK); 3) arap a= b, b= ¢ Oynca, y xonsa g = ¢ (TpaH3M-
TUBAKWK) O¥nanu.

[IlyHra ¥xwaw, Mynoxaszanap airedpacuaa, 3KBUBANECHTIHK
TabpAPUAAH OCOHNKWK OuNIaH KYpULL MYMKHHKH, ¥ PEIEKCHB,
CHMMETPHK Ba TPAH3UTHUB, STbHU:

1) MXTHEPHMH X MYJIOXA3a YUYH X = X;

2) HxTHépniH UKKM X Ba y MyJoxazanap ydiyH, arap x =y
O¥nca, y xonma y=x;

3) uxtuépuit x, y, 7 yuta Mynoxazajap yiyH Xx=y Ba y =
Oyiaca, y xonma x=2.

g Mawraap

1. Kyiunoary popMmynasapHUHI YHHIHK XKAIBAUTAPHHH TY3HHT:
DX vIA(—{u—>x); 2) x, = (x> (.. >x)...);
3) X VXV NX, DY AV AL AY,

2. TeHI KYYAMIHKNAPHU HCGOTAAHT:
xey=Xey; DXy XYVEy =Xy
NxoysyoX; 4y x=>(y->D=xAy—=7Z
S)Yx=(XAYADVXAYA TIVIXAFADVIXAT A L),

3. GopMmynanapHu coamaNaAILTHPUHT:
) (x> x)->x, 2) x> (x—>y);
3) X Fv(x-y)x; 4) (X)) A(xvY).

3- §. AiinaH ymn, aiiHan é1FoH Ba OaxapuyBYH
dopmynanap

M Aiinan wun. Aiinan éaron. Taemonocua. baxcapunyeéuu
dopmyna. Manmuy xouyraapu. Evuasu myammocu.
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l-Tabpud . Inesmenmap myioxa3aaaprune XamMma Kuimam-
aap campaapuda QaxKam qux KUaMamuy Kabya Kuayedu gopmyaa
anan 4un (doumo wun) hopmyaa éxu masmosoua deb amanraou
ea J bunran descuranadu.

A HOpMyNaHUHT TABTOJNOMUS IKAHIUTH €KY IMACTIUIY KUIi-
MATJIap XAABATMHM TY3HL) OPKAIN ZHHKIAHALH.

Muconnap.

I. J=xA(x—>y)—>y hopMynra TapTONOrUSavp. XaKMKaTaH: i

X Yy [ x9p | xalx=)) | xa(x->p)>y
q y 4y Y y
y ¢ é é 4
é Y y é y
é é y € y

2. J=(X vy)=(x—)y) dopMmyaa XxaM TaBTOAOTHAIUD:

x y X Xvy [ x>y | (X vy)—={x—y)
Y 4 g 4 4 Yy
Y & & & é y
¢ 4 Yy y y y
€ 3 4 y Y q

2-tabpud. IremeHmap mMyaoxa3aiaprute XamMma Kulimam-
aap campaapuda axam énron Kuimamunu Kabya Kuiyeuy gopmy-
aarap ainan Earon (Ooumo Earon) éxu bamapuimaiouan Hopmy-
aanap deiiunadu 6a J Guaan Gercunanadu.

MacanaH, J = (¥ v ») A (x = y) aitHaH &1roH POPMYIATND:
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x|y | ®Bof Fvp | xoy | xop [(Rvy)alx )
y y | €| v | u é - '
y e | é € g€ y é
é q q y q 8 ¢
€ € 9 Yy q é 8

MatnyMKu, afiHaH YHMH GOpMYTaHUHT AHKOPH aitHAH €JIFOH
dopmyna 6¥naau Ba akCHH4a. AMHAH YMH Ba ailHaH €AFOH
dopmynanap yHra kupaauran y3rapypumiaapra 60ornuk 6yamaii,
tpaxar 6HuTTa KUiiMaT Kabya KUNamu.

3-taspud. Aeap (Ae B) masmonozus 6yaca, y xoada
A 6a B manmuxuil sxeueasenm 0e6 amanadu. Azap (A— B)
maemonozus 6yaca, y xo10a B opmyra A nune manmuxuii xyso-
cacy 0e6 amaraou. N _ .

DHan D.MeHIeAbCOHHUHT [39] kuTOoGHIa GaéH 3TWUAraH
TABTOJIOTHAJIAPTA OMI alipUM TEOPEMANTAPHH KENTHPAMMU3.

lI-teopema. Acap-A sa A— B ailnan wun opmyaasap
(maemonoeusnap) 6yaca, y xoada B opmyara xam maemorocus
6yinadu.

HcboT. ABa A— BTaronorusnap 6yncuH. A sa B popmy-
JNIANAPHHUHI TapKWOWra KUpYBYM ¥Y3rapyBUMJApHHHT OHpop
KuiiMaTnap catpuna B opmyna énrod kuimat Kabyn KUICHH.
A dopMyna TapToSOrMA OYJAraHINMIM y4YyH ¥3rapyBUMJIADHHHT
Yiua KaitMaiap carpuaa 4 YMH KHEMar Kadyn Kuiaau. ¥ xonaa
(A B) dopmyna €nron KuiMaT Kabyn kunagu. by HaTthxa
(A— B) HMHT TaBTOMOTUA AeraH dapa3uMusra KapaMa-Kapuu-
nup. Jemak, B TaBTONIOrMAAMP.

2-TeopeMa. Adeap x,, X,, ..., X, yaeapysuuaapea 6oraux 6ya-
ean A Qopmysa maemonozus eéa B chopmyvaa A opmyaadan
X, X, ..., X, Y32apyeuunap ypruca moc pasuwda A, A, ..., A,
Gopmyaarapuu Kyduw Hamuxcacuda xocua Kuauwnzak byaca,
¥y xo0a0a B gopmyasa maemosozus 6yaadu, ssnu maemoaozuada

-

VYpHuea Kyauw SHQ Masmoso UKy Keamupub wukapaou.
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VeBat. 4 rapTenerud 6¥ncny Ba B dopuyda Tapkneura
KVpyRHY Y3FapyRYll Wﬂ@%ﬁ%ﬁﬂﬁﬂﬂnﬂ}: WXTHERHH KHIMATIAP
eatpn Bepuara BfAeHH. ¥ xoMa 4,, Ay, .., 4, hOpMAMIA
¥p: Yoo iy ¥, (X3P BHP ¥, ¥ KM € YQHF%M?W Ka8yH KuAaAn
KHAMATIAR KAGYA KHIanH. AFap ¥, %, ..., ¥, T2 MOC PaBHILR
Yo Yyr o ¥, KHUMETRAPHY Bepeak, ¥ XoNAa A HUHT HaTXKABUH
KnfimaTy B HUHF YAHANK KRAMaTHTa MOe Kenany. 4 TaRToAgFHs
GERFaHANCY yuyH B depMyna TApKHGHTa KUpraH Yarapyeuu-
TAPHVHF BSPIITAH VXTHEPHA KHAMATHAP CATRWAR Y Knivar
Kabya kiunany. WyHaah kKuaub, B aonMo 4 KpiMaT Kabyn Ky-
71aaN Ba Y TARTONOIUA GYnany.

3-teapemMa. Aeap A, dopumpme mapkubysq Bup éxy K¥n
Mapma kupeai 4 Gopuyaq Ypuuza B opuyaan k¥ HAmMuxeg-
cuda B, dopmysa xocws suimned, p %0009 (A B)—=(4, < B))
maamosoeun Gyaady. demax, 4 6 B Aap Mannukui sKeugasenin
G¥aea, ¥ xoada 4, ea B, xax manmyxuy axeyedaenm Gy1ady.

HcboT. Arap 4 Ba 8 dopvyranap YarapysyuaapHHHT
VIXTUEPHA KHAMATAAP 6aTPUAA KapaMa-KapIIy YWHINK KHMAT-
napuTa ara o¥aca, y xonma (4« B) HEHT YHHAMK KMAMATH €
6¥naayn Ba HaTuXala (4« B—(4,©B)) doepmyna ¥ xulimar
kabyn xunamu. Arap 4 Ba B nap YarapyBMHAapHUHT MXTHEPUH
KufiMatnap catpida Gup Xun YHHAPK KMAMaTH Kabyn xunca,
y Xonna A, sa B, ¢opMynanap Xay O6up Xud YMHARK KUAMATH
Kalysr kynagu, YyHKH TeopeMaHuHT WapTrra acocaH B, dopmyna
A, hopmynanad 4 HUHT YpHUra A HH KU HaTinKacuaa XoCH
xpnvHraH. Hemak, 6y Xonga (A« B) xam, (4, B) Xam 1
Kufimar Kabyn kunaan. Wlyupuar yuyn (Ao B)—(4, < 48))
dopmyna XaM 9 kufimMar kaGyn kuiagu. Hemak, (A« B)—
—{4,< 8)) dopmyna Tasronorng 6ynanu.

4-Tabhpud. Inemenmap mysoaxaaonsaphune xamudo Gumma
KUUMAMAGP campuda vun Kuamam xafya Kuayewu 6a aiinan win
GYamazan gopmysa Gaxcapuayun apmyaa ded amasady.

Macanah, (x a¥) = (X ay); [(x @ M alxv - Z; xvy,
x—ye 7 popmyranap Gaxapunyeyu GopMynanap XxucobmaHaau.
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ARHaH YHH GopMyTIanap KaTra axaMugTra 3ra 62}114@ yAap
MAHTHK KOHYH/AAPHHH Wdesanadau. Wy MyHecaBat BHAAH
KYHHAAFY Macana TYFUAanH: H{}s‘ﬂﬂﬂﬁ METARHH TAAUI kEePakkH,
¥ HEKIH MUKAGPAATH aMa/Tap ERAAMIAA MAHTHK AAreBRACHHUNT
UXTHERHH MyanaH dopMyIacHHN allHaH HWH €ku AWHAH YuH
IMACAMTHHR AHWKAACHH. BYHAAN MOTeN ewuayauy Memod, EKH
aasapyms, EX1 ewiveuy nporedyad Belinnany. K¥inAran macana-
HHHT ¥aW 362 venuanm Myaumocys Belinaagy. by vyavue dakat
M¥NOXa3anap anrepacy YMYHIHHA aMac, 6aixn 6oLk MaHTH-
KU cUCTEMATAp YUYH XaM KYHUIAAN. ¥ MyNioxasanap anreGpacu
YHYH WKoGWH X3 3THAALY. By epAa eHUIyBHH NpoNeaypa chda=
THAA YHHAWK KaEBAAVHN QAWIIMMH3 MYMKHH, HYHKW OyHA3H
X¥aFsai Xap Gup MyalaH dopMyna YIYH KWIHATAH CaBOJITa %aBob
fiepany. Arap Gepunrad dopMyAara MOC K€alNTaH XAABAAHNHT
OXMPFH VCTYHHIA diakaT «91H» 6VAca, ¥ xonaa 6y depMyna aliHan
“4HH», arap OXUPFrY YeTyHAaa Xxey GVnmarakga Gutra «EaroH»
fiynea, v XxoRaa depmyia aliHaH HUH amac 6Y¥naan. Tabuniiky,
aManaa Gy yey/iHH Xap AouM XaM KVARab GynasepMalian (YyHKY
dopMyAada # Ta Y3FApYBMW KaTHawca, OyHAal wagman 2° 1a
catpra ara 6¥naan). JlekuH Xap AOUM HexXAH MWKAOPAATH
amaiap Oaxaput, NPUHLMIT XUXATAAH KYHUATaH easonra xagob
Gepriy MyMRHH, Kefinury naparpadnapaa Gouka 61p evunyp4u
ApoueaypaHH KeNTHPaMKd, ¥ ﬁ@PHﬂFﬂH CDQDMYJIE!HH HOpMan
nrakara WenTHPULITA qeOCTAHTaH, HﬁpMﬂﬁ HaKanap MaTeMaTHK
MAHTHKHHHT 60IUKA Macananapuaa XaM HILJATWIANH.

m Maugaap

1. Kythunarunapsunr kaficH Onpnapy afiHaH 4uH Ba adHaH
énroH QOpMYAa IKAHIUTHHU SHHUKNAHT,

D (xvy-=xap; NE->->F->5;
3) p] “’.(Pz_ — P]u-); 4) 2=>(p - p);
5) (Ao e (g—p); 6) ((p=Palg—r)=2(p-o0n.

2. AliHaH 9WH €KY afiHaH EmroH (dopMyna SKaHIAIWHY UCOOTITAHT!
D@E-9aAx=27)-2%;, 2y xalx-o>alx- ),
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3 xvXSyay;

4 (x=> (=) ((x>p)~>{(x->2);
3) (2= x)= (2= )2 (2= xAY),;

6) (x> 2) > (Y= ((xvy)~23});
) (x> (-2 xap—=2);

8 (xAy—= D> (x> {(y—>2)).

4- §. Acocuii TeHr KYWIHJIHKRAp

[Z[ Acocull meHe KYMAUAUKAGD. Vv, A, — AMAAAAD KAMHAWZAH
myaoxazasap. Kommymamueauk, accouuamusaux ea oucmpu-
Oymueaux Koxyuaapu. Hoemnomenmaux 6a onmuwi KORYHAGPU.

by naparpadna xeHr KyIaHHIAAMFAH TEHT KYWIMAKKIAP
Kapanann. Assano, oaanil anrebpanga MabayM OyaraH aitHUAT-
Japra yXwawnapwHy KeJaTHpaMus. Mabaymky, K¥wvw Ba
KVnaiTUpUID amMany Kylinaard KOHyHuUaTAapra OViicyHanu:

1) x+y=y+x (KYIUHWHHUHI KOMMYTaTHBAMK KOHYHH);

2) (x+ )+ z7=x+(y+2) (KYIUMLIHUHT aCCOLMATURINK KOHYHMN),

3) xy = yx (KYMaHTUPHUIHNHT KOMMYTATHBIUK KOHYHH);

4) (xp)z2=x(y7) (KYMAaUTUPUILIHHHT ACCOLUMATHBAHK KOHYHM);

5) x(y + 2y = xy + xz (KyNalTHPMILIHUHT HUFUHIWIA HUcOaTaH
AUCTPUOYTHBAKUK KOHYHM).

Mantuk anreGpacuna wy alHUATIAPra yxwawr KyWuzar
TEHI KYYIHAHKAAp YpUHAKRAUD:

XAY=YAX, (3)
(XxAY)nZ=xA(Ynz), (4)
XVY=YVX, (5)
(xvy)vz=xviyvy) (6)
XA(pv D =(xap)vixaz), (7)
xv(yadd=(xvy)axva). (8)

by TeHr KyWIMAMKAAPHU TEKIUMPULL YUYH YUHIMK XaJBa-
JnaaH doizanaHca 6Vnanu. by epiaa 6u3 (8) HU TeKLWIMpaauUTraH
KanBaaHU KeATUpUIL DHNaH KHDOSTaHAMK3:
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x|yl z|yaz ) xvy|xvy|[xv(ad|xvy) | xv(yad=
' " =(xvpalevy)
el e |é é é ¢ é é y
é| & |u g€ & | é é y
eElul|é | € y é é é y
€ly |y y q g y y y
ylél|é é y y y y q
yl €]y € y q | | y
y|lal|é é y q y q y
y|lu|u q y q y y y

HHUIBIOHKIHSA (V) aMaTu KOMMYTATUBAMK Ba ACCOUMATUBAMK
xoccanapura 3ragvp. (7)—(8) TEHr KyYlWauKAap 3ca A Ba v
AMA/UTAPUHUHT 6Mp-GHpHra HUCGaTaH IMCTPUOYTHBIMK XOCeacura
3ra 3KaHNUruHM xypcatagy. LHyHU XaM TabKuaaalwl Kepakki,
onauit anredpana (8) TEHr KyWIMAMKKA ¥Xwam adHHAT: BYK
(YYHKH X+ yz=(x+ y)}{x + 7) aliumar aMac). IOkopuaary yxuwiam-
UK aCOCHAA XV Y HH MAHMUKUI HUFUHOU, X AY HU 3CA MaAHMUKU
Kynaiimma 0ed onMuUMMHM3 MYMKUH. By ¥xuiaumnukHy Kyyaii-
THPUUI YYYH, anrefpank KynanTMana HyKra (-) €auamaraHuaek
{Macanan, x-y = xy), MAaHTHKNH KyNMalTUPHLL GEArHCH (A) HU
€3MaiiMI3, ABHK XAy HHHY YPHHUTA Xy HH €3amu3. BbyHaaH kefinn
MAHTHKMI udonanapHy COANANALUTUPHIL, YAapAa KABCAADHH
KaMaHTHPHIL Makcaania Kydunardya apThaliamMmus:

1) Gupop MaHTHKHIT HDOaa MHKOP HLIOpacH ocTHaA Dyica,
YHU KABCCU3 €3aMH3, AbHU (X Vv ¥) A Z HHHT ¥pHUTA XV P A Z
HU EKH ;;—yz HH E3aMH3; .

2) KOHBIOHKUMA BENTUCH. ANSBIOHKUNSA, HMIIMKALKA Ba
3KBUBAEHIIHK Genrwiapyra HucharaH - MycTaxkampok Gornainamn
ned XxucobnaMms, sbHH (Xy)vZ ypHUra xyvz, x—(yz) ypHuUra
x—=yz, (xp) & (zZ4) YpHMra xy < zu €3aMu3;
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3) AHM3BIOHKUMSA OenryicH MUMTUINKALIMS Ba 3KBUBAIEHTINK
Oenrunapura HUcOaTaH MycraxkaMpok Gornaiiau aed xucodmait-
MU3, IBHH (Xvy)— Z VPHHIAa Xvy -7 Ba (Xv )« Z YDHHTR XV Yy 2
é3aMu3;

4) yMnAVKauvs OeATHCH SKBUBATEHTAWK Oenrucwra Huc-
6aTaH MycTaxKkaMpokK Oornaian med® xucoOnaMu3, ABHH

" (x~y) ez YpHUTA x>y 2 €3aMu3. By KeNHIyBnap MaHTHKMI
udonganapHu €3MIHNA COARANANITHPARN, MacalaH,

((x o )2 (xAD) S (XAPIVEAYD VX -2

YpHHUra
xeyY-xTexyviyvix-o 9
HY €3aMuU3,

HOxopunaru (- §, (1) TeHI Ky4nuaUK €paaMuaa < Oearu-
CHUHH — Ba A Benrwiapu opKanu udgoaanauimMu3 MyMKHH, DHIU
Xy NMIDIHKaUMsSHH Kypaitiuk. PakarriHa x YHH Ba y &JFOH
OVnrasgarHa X vy MyIoXasa €nFoH, OYHHaH 3¢a (PaKaTriHa
X YMH (7bHU X EAFOH) Ba y EnFOH O¥NTaHZarWHa X v ¥ Mynoxasa
énroH 6Vnumu xkenn® uukanu. Wyugaft kunué, sHa Gup TeHr
KYWIWINKKA 3ra 6ynaMus:

X—sy=xXvy. 9)

HeMmak, =, &, v, A, — GenruIapHu ¥3 UYUra oNraH HXTHEpuit
MYPAKKa0 MYJIOXa3aHM YHra TeHT Ky4id OYAaraH wyHxain Myno-
%a3a OMnaH aTMaWITHPHII MYMKHMHKH, HaTikaga daxart v, A, -
Oenrunap KaTHamIraH Mynroxasajapra ara 6¥mamuns, Bydanaif
AMMaLUTUPHUIT MAHTHK, aANreOpacHHHHT 3MIeKTPOTEXHHKANALH TAT-
OMKM YMYH KaTTa axaMMATIa 3T, YYHKH Y €pha MuuaTiiaaurad
udonanapna daxkar yura v, A, ~ Oearn xarHawagi. SHAU v
fenruHU A Ba — Oenrmpap opkanu udopanadtmius, ByHH uxku
Kappa UHKOPHH VMUDHIU KOHYHU €0 aTalyB4M X = X TEHT
KYYWIHAUKOAH Ba ge Mopran KoHyHIaph xeb atanyByu Xamia
YUHAMK XKAABAUTH EpHaMKIA OCOHTMHA TEKIUHUPUIARUTAH

XVY=EXAY, (10)



4- §. Acocuit mexe xysauauxaap ' 63 |

XAymsXvy (1)
TEHI KYWIHINKAAp époaMuna Gaxapuil MyMKHH.
XAKHKATAH XaM,
Xvysxvy=Xay (12)

Ba LIYHra YXmam

XAysXvy (13
3KARIHTH Keanb YuKamu.

Iyunait K6, MaHTHK, anreSpacHUHT HXTHEPHIA ndona-
CHHH YHTA TeHI KYWid OYnraH wWyHaait udoma OMnaH anmau-
THPHII MYMKYHKH, OXHpTH ndozana dakat A Ba ~ €K1 v Ba -
Genrunap Karuamramy. LIynra $xwam, Gapya MaHTHKMIL aMan-
JApHH — Ba — AMA/IApH OMAAH AJIMALUTHPHIN MYMKHH.

LHyHu XaM aiTHII KepakkH, Gapya amannapHu ¢akaTTHHA
e dep wrpnxy OynaH anMALUTHPHIL XaM MYMKIHH!

X=uxle, xay=(Wxp), xay=sxy, xvy=3y,

x-=>y=xy.
by Tenr kyyannuknapuu, leddep amanu Taspudngad

totfinanaund, YMHAMK XKaneanu épaaMuaa OCOHrMHa xypcarvm
MYMKHH.

BHIn Mucon cudatia (X2 yNy—-=x)=2(X « y ) ndogauun
WIYHAAK ATMALLITUPAMH3KH, HATHXKAana dakat A, v Ba — Oearunapy

KaTHawcHH. ByHHHT yuyH aBBano (9), (2) sa (3) TeHr Kyuau-
JHKnapaas dotizanaHaMua;

X=2Np=202(X e 7)== (Yo2x)> (X2 §) (V- X) =

=XV v} > (XvIvI=vEVvI)IVIXVY)-(Fv).
KoMMyTaTHB/MK Ba IUCTPHOYTHRIHK KOHYHIapHIaH dotina-
naHub, Oy ndomaHu Kylinaary KYypuHimga E3MUMMN3 MyMKHH:
x=P)=>2x)oFePN=F - yvy-XxvX-Jvx - yvxyviy.
DHau wWyHoall cason TYFUIaOH: arap XaMMa MaHTHKHIT aMar-
JTAPHH UKKHTA (~, A) EKH XaTTO OMTIA X = X ra KeATHPULUIHUHT
xoxaTtH Gopmu? Cab6ad wyHIaxm, GakaT UKKHTA éKH OurTa 6enru
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OpKaTy aaMalllTUpraHAa MaHTHKUI Hdboaanap xyga 4¥3naub
KeTauy Ba YHH KY3ZaH KeYupuul KuBinHnamagy.

HUKKIHYY TOMOHAZH, MAHTUKUIT XyNOCANaApHUHT KOHYHUAT-
napuHK 0aéH sTagtraHga, WKOPUIA KUPHTUATAH A, v, —, €
aMaNslapyv KaTTa axaMusTra ara. by Xycycad — aManura Xocaup.,
Slsa GUp HedTa MYXHWM TEHF KYyWIUTHKIapHU KENTHPAMU3;

XX =4 (Kapama-KapiiiiK KOHYHH), (14
xv X =€ (YIMHYUCH UCTUCHO KOHYHH), (15)
X- X=X, Xvx=x (ROIEMAOTEHTIUK KOHVHU), (16)
x-(xv)y)=x, xvx. y=Xx (IOTULl KOHYHJIADH) (17)
xvé=x, xvy=y, xX-94=Xx, x-€=6€, (18)

By TeHT KyWIMAWKIAap WXTHEPHIT MAaHTHKMI HPomanapHH
KepaKiy KYpUuNKITa KeJITHPULITa UMKOH Gepani.

Mawxaap

1. TeHT KyununmuxHy UcOOTHAHT. X = Y =X A Y.

2 (DOpMyJIaHH coiuxan!amfﬁﬁﬂhr: A= (x VY S IV Ap.

3. bepunran QopMynaHMAr aiiHaH YHHIUTHHEU UCOOTNAHT:
Azx - (y—-x).

5- §. Tenr xKywmn dopmynanapra XoHp TeopeManap
‘ZI Teopemaaap. 3apypuli ea emapau wapmaap.

I-teopeMa. Aea B Qopmyaanap mene Kyuau 6yaumy yuyH

A ea B hopmyaanap mene Kyuau Gyauiuu 3apyp 6a emapau,
HcbGoT1. A= B 6Vncud. ¥V BaKkTaa xamMma Xxohataaphaa

dopmysanap 6up xun kuitMarra sra 6vnaau. Y xonma A sa B
dopMmynanap xam YHHAHK XaOBaliHWHT Xap Gup caypuia Gup

XuJ, KithtMaTtaapra sra 6ynagn. Jemak, A =B .
- Xynau wykra yxwaui, 4 = B nan A= B xenmn6 quKanu.



5- §. Tenz xywau opuyaarapea doup meopesasap “ 65 I

2-teopeMa. Aea B popmyrarap mene kyuau 6yauuy yuyn
Ao B thopmyaa aiinan wun (masmono2us) 6yauuiu 3apyp 8a emapaiu.

UcboT. 1. A= B 6yncuH. by Xonja, 3KBHBaJICHTIIUK Tab-
pudHra acocaH, A< B HUHI XaMMa caTpiapUiary KuiMariapu
«4» JaH HOopat, IeMakK, A<« B rapronorusadu ndozanafau.

2. Ao B TaBTonorus 6¥ncKH. ¥ xonna A< B xap 6up catpna
«» Ku¥imMatra sra 6ynagu. Bynaan sca 4 Ba B HUHr Xap 6up
caTpiard KMitMaTiapi 6Mp XWwi1, 9bHH A = B Kenu0 4uKamu.

Mucoaaap. . xvy & XAy — alinaH yHH.

2. XAy e Xvy — aifiHaH YHH.

3-teopemMa. Ae> B aiinan wun 6Vauiu yuyu A © B aiinan
yun OVauwue 3apyp ea emapau.

Hc6or. a) A« B dopmyna alinal 4yuH G¥ncuH. ¥ BakTna
2- TeopeMara acocaH A =B. JeMmak, 2- TeopeMara acocaH
Ao B ' (hopMynaHUHT aﬁHaH YHHAUTH Kenud UHKAIH.

6) A & B aiiHaH ynH OYICHH. ByHnan A = B xenu6 um- -
Kanu Ba ¥3 HagbatHma A = B. JleMak, A< B dopMmyna aiHan
yuH 6¥namn.

4-teopeMa. P gopmysanune ucmanean A xucmu ypruca
wy A Ounar mene xysau B dopmyaanu xyiéuwdan xocur 6yrean
sneu Q popmyna P busan mene Kyuaudup.

Mucon. P=xvy— Z Gepwirad 6Y¥ICUH. XV y =X Ay
BYnraHH yyyH P=Q =XAJ > 7=XAFVvZI=xVvyvZ.

m Myammosu macaaa eéa monuupursap

1. KyitMaard MymoxaszalapHUHT YHH €KH €JFOH 2KaHJINTHHH
aHMKJaHT:
1)2e{x|2x*-3x*+1=0, xe R}; 2) {1}e N

2. Kyfiugard UMIUTHKAITHATapHHHT KARCH OMpU YuH G¥nann:
1) arap 2-2 =4 6¥nca, y xonga 2 < 3;
2) arap 2:2=4 6¥nca, y Xonma 2> 3.

5 - X.T¥paen
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3. Kyiiuaary TeHr Ky9IHIHKIapHH ucbOTaaHT:

) xvX=yvy; ) xvixay)=x;
NDxv)>y=xaX)vy; 4 xv(yad=(xvy)al(xvy).

4. Kyitnaary oopMynanapHHHT YHHIWK XAABAIapH TY3UICHH:

D X vX; ) (xvy) > (xAPvE->Y);
3) (xp nip) v x5 4) xA¥ 2 {yvX-1I);
x> x)>x vx,AX,).

5. TeHr Ky4AMAAKIAPHHA UCOOT KUITWHT:

D {xvpralxvy)=x;

) xvi{xay)sxvy,

N (xvyyalzv)=xzvyrvxtvyt,

4) xyva=vpviHxviyvi,

) xyrxyAax, > y=x (0 - (o (x, > p))).

6. Kyiinaaru popMmynaiapHi coinanaiuTUPHURT:

D (x> Ay —»2)->(2->x);

Y (xvV s Z2yvividalxvx-a>(x—>x)>y;
N (XAXAT 3 YAYT 2 Dvxv(yaDdv(y AL

4y (xr{yvz ﬁyvz))v(yAxAﬁ)vxv(yAm.

7. KylivparunapHuHr Kaiicu Supnapu aifHaH 4AH Ba aiHaH
€NFOH (bopMyIa IKAHAWITMHY aHUKJIAHT:
Dx->2)>Wy>2)->(xvy->2);

2) (p > P> (pvp)>(p,vD);
3) (p > (0, > p) > Up > p) > (> P5));
Y (p > p)>Up APy (P, A D))

8. AiixaH yuH €ku aflHaH EnFoH QopMyIa 3KAHIHIMHU UCOOT-
JIaHT:

1) xAy = x; 2)x—>(_xvy);
x>y ->X); HF->X)>x-~y).

9. F — aitnan €nroH ¢opmyna G¥AcUE. xA¥F > F=x >y
IKAHAHTUHU HCHOT KHIHHT.
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10. XaMMa acocHit MAaHTHKUI aMa/lJTapHM:

1) AU3BIOHKUMS, KOHBIGHKLHA Ba HHKOD;

2} KOHBIOHKLIUS Ba UHKOD;

3) AM3BIOHKIHS Ba HHKOP,

4) UMIUTHKAIIHA Ba HHKOpP aMaJulapu opKany udoaanaHr,
11. Aiiras 4HH €KH aliHaH ENFOH ¢opMy/Ia SKAHIUTHHH UcBoT-

JIaHr:

Dgaax)In(xv..vx, >2Y)IAY;

2) X, (X, > .. (x, > (X, > ¥YVI..);

3) (x;\?cay, >V, > > Y —+y,,]—>(zAZ).

@ MyCcTakna HOLIZID YYYH CABOJ BR TOINIIHPUKAAD

1. Mynoxa3za. Mynoxasanap ycTHAA KaHai MAHTHKKE aMannap Saxa-
punagu?

2. ®opmynanap. TeHr Kyunai GopMyIaTapHY KENTHPHHT.

3. A¥iHaH yuH, afiHaH &NFOH B2 GaxapwIyBul GopMynanapHUHT TabpUd-
NAPHHH KENTHPHHI.

4. ACOCHH TEHT KYWIMAHKNAPHH NCOOTIANT.

5, Tenr kywin fopMynanapra IoUp TeopeManapHi HCOOTAAHT.

6- §. DopMyaanapHUHr HOPMAJ AKLIAPH

IZ] Faemenmap xonsionxyus (Qussionxyus). KHIH. JHI. Teope-
maaap. Dopmynanunz doumo wuk OGyaumuHuse emapau ea
3apypuli wapmu.

TeHr xywim anMatTHpuinap Gaxapu®, mynoxasanap aire6-
pacHHHHT GopMyNalapuHH Xap XA KYpHHULINapaa €3HI
MyMKUH. Macana, 4 - BC dopmynanu Av BCEku (Av BY{(Av O).
K¥pHHHLLIapAa €3a 0J1aMH3.

MaHTHK 21refpacHHUHT KOHTaKT Ba peie-KOHTaKTIIN CXeMa-
Jlap, AMCKpeT TeXHuKajgary tarbuKiapuma Ba MaTeMaTHK MaH-
TUKHHHT GOLIKa Macanafiapyia GopMynanapHHHT HopMan 1HaKit-
JlapH Katra aXxaMuatra sra. Kyiuaary GenrmnallAyn KKPUTAMU3;
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o _|X,arapo =4 byca,
X, arap o = & 6¥nca.
6° = Y 9KAHNUTH aHHK,.

I-tavpud. Yuby
XX e X (1
KVpunuwoazu (popmysa 34eMenmap KorRsOHKYUR Oeb amaaadu,
6y epda s={c,, O,, ..., G} Uxmuépull Kuilmamaap campu 8a x, yzea-
pyeuuaap opacuda Gup xuassapu 6yaus MyMKUR.

2-TabpHP. Yuby

b ARV ACVINRAVE (N

Kypunumoazy Gopmysa 34eMenmap OuISIONKUNR O0cb6 amasadu,

By epda xam o ={0,, ©,, ..., G } uxmuépuil Kuiimamaap campu 8a X,
Y3eapyeuuaap opacuoda Gup xusnapu Oysuit MyMKuN,

3-ranvpud. Jsemenmap OussIOHKUUANAPHUHE KOHBIOMK-

yusacu gopmysanune xonsionxmus ropmas maxsu (KHII) ea

IACMEHMAD KOHBIOKKUUANADHUNZ OU3BIOHKKUACY opmyaarune
oussionkmue nopmas waxau (JHIII) de6 amansadu.

KHIra (xv ) Aa(X v A{xv¥vz) dopmyna pa JHII ra
xy v Xz v xy2 dopMyna mucon 6¥na onamgu.

I-TeopemMa. Snemenmap myroxazasaprune xap 6up P ¢op-
MYAACU2A MEH2 KYMAYU KONBIOHKMUE HopMan waKndazu Q gopmyaa
Maswcyo.

By teopeManu wucGomnaiiaa ywiby TeHr KyWIKIKWKIapZaH
cdorinananamMus:

1) ANB=Av B; 2) AVB=AAB,

3) A>B=4vB; 4 A>B=AAB,; 3)

5 Ao B=(AvBIA(AvE); 6) Ao B=(ArB)v(AAB).

"HceboT. P dopmyna HOpMad KOHBIOHKTHB Luaknga GYn-
Maca, KyiHuaaru xoanap 0¥y MyMKHH:
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a) P naru sfieMeHTap My/noxasanap A Ba v aMaUiapu 6unaH-
rMHa GHpAalITUpWIraH 6yi1ca XxaM, JeKUH A CYHITY aMajBH
ucpoganamadinyd. by xonma Av(BA Q) = (Av B)A(Av B) nuctpu-
OYTHBIMK KOHYHHAAH dolinananud, cYHrTH aMallH A AaH ubopart
TCHT KyWwin GopMyara KeJITHpaMH3;

6) P dopmyna -, v, A, —», <> MAHTHKKIH aMasL1ap BOCHTAacHIA
Ty3uiarad 6upop ¢dopMynaHn HdoaanacuH. ¥ xoaga P ra (3)
TEHT KyWIWAKKNIApHY TaTtOMK 3THO, P OMnaH TeHr Ky4i# Ba -,
v, A 6unaH udonanaHrad P' popMynaHH XocUa KUIaMH3. Arap
P' KHII xypunrinaa 6¥nMaca, yHra Av(Ba C) = (Av Byr(Av B)
AHCTPUOYTHBIIMK KOHYHUHHU TaTOMK 3THO, YeKIH KaJaMaapiaH
KeHHH P OWaaH TeHr XywWIH Q KOHBIOHKTHB HOpMaJT WAaKIAaru
dopMynara KejaaMus.

HU30Xx. P gopmysanu KoHsroHKMUG HOPMAA WIAKAZA KeAM-
puilt Aapaéruoa
ArnA=A, AvA=A, AnJ = A4, And=J,

AnT =T, AvI =4, AvA=J (4)
menz Kysausuxsapoar dolidaranub, yru co00aaumupuis MyMmMKun.,
Muconaap. 1. P={(xv)A(X vi)]v[xa(X vy)].
P=A[evPIA(ZvI)VvRIA{IxvIA(X vIIIV(Z vy} =
= [QevIIVAA(X v Y ) v Alev) (X vIA (X v IVIE vY)] =
= (WA T IAUVDIA(Z V) = (xvy)adndad = xvy;
P=xvy.

Iynnpas kunub, P dopmynanrHr KHIL GurrarvHa auss-
IOHKTHB (xv}) XammaH ubopar 3KaH.

2. P=xvye xay.
P=XAF xry=Xv y(XAY) =

=‘mv(xAy)]A[(m)V(x_f’\.)’)] =

=[xv)VEANAIEAF) VXV )=
={xvyvAVvYVIIAIRVIVIIAX VI AR =
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=XV ARV IIARVIIAE VD =xvIAXVY)

P=(xvyyan(Xxvy.

P dbopMyna TaBTOMOIMA DKAHIMIHHM UMHIMK XKAJBaJIMra
MypoxaaT KUAMait Typud XxaM aHUK/IAll MyYMKMHMU fderaH ca-
BOJATA KYRUAATY “uHAUK aromanmu Jed aTanran TeopeMa WwkoOui
XaBob Depany.

2-TeopeMa. P cpopmysa doumo wun Oyauwu yuyH YHUHZ
KHII dazu xap 6up saemenmap OusbioHKmMUS xaduda xamuda
Gumma anemermap mMya0xasa buaan dupea by Mya0Xa3anune unKopu
xam maexcyo Gyauwwu 3apyp 6a emapau.

Hc6oT:a) PPpopMylaHUHT
P=Andyn..nA4, (3)
KHHI mary xap 6up A, Xanuaa Kamuga 6uTra 3/7eMeHTap
Mynoxasa GuiaH 6upra 6y MYIOXA3aHUHT HHKODH XaM MaBxXyQ
OVIICHH, IbHI A, = x v X v ¥y v ... v u maiga 6¥ncuy, y xonaa
xvx=JBaJvA=J napraacocan A =Sv{yv..vuvlV)y=J
oYnamu. demax, P=J A J A... A J = J B¥na0M, AbHH aifHaH YMH
dbopmyna 6ynaau.
6) Duau P taprosorus 6yncun Ba A, yunar KHIHI paru
Wwydnad aneMeHTap AU3HIOHKTHE Xaayu OVIACHHKH, yiHIa OupopTa
IneMeHTap Mynoxa3a Ow1aH Gvpira YHHHI HHKOPY KAaTHALUMaraH

6vncun. Macanad, 4, = xv ¥ v...v u Wakmujaa O¥acuH. DH4H,
3NeMeHTap MynoxasaJapHUHI WYyHOail KWAMariap caTpuHHU

OJIAMNUKKH, Oy caTpla X HUHI KHAMAaTy €, y HUHT KUAMATH Y,
Z HHHI KHIAMATH &, ..., &4 HUHT KHHMaTh € OYncuH. ¥ BaKria

A=xv¥v..vu=8vuyv . .vé=zEv.  vE=E,

Hemak, P=A4 A A, ~...n A, HUHT KHUIMaTH XaM €AFoH 6¥na-
Ax. AMMO, TEOpPEMAaHWHI lUapTura acocaH P HuHr KuiMaru
aMHaH YUHANP. H . /HXana KapaMa-Kapiinaukka Kenauk. demak,
EMEHTap AH3: - . HKIUSAApHUHT Xap Oup xaauaa Gupopra
MYNOXa3a Y3M Ba y3WHMHI MHKOpW OMNaH KATHALLUMILM 1HapT.
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Mucol. l. P=XxAX > pAy=xaAXvyad=Xvxvyvy.

P=Xvxvyvy — ailHAH YHHUMND.

2. XAXAWAT 5D =@E VATV v i=PEVIAT VYY) —
aftitad 9uH dopMysaaup.

7- §. IN3bIOHKTHB HOPMAJ HIAKJ]

\v] AHIl. Popmysanune doumo éaron Oyauwunure emapme ad
3apyputi wapmu. Mucoasap.

BenaTd yTaMH3KH, 3JIEMEBTAP KOWBIOHKIUMHSATAPHUHT [H3b-
IOHKIHACH DOPMYIAHHHT dussionkmue nopmaa waxau (AHI)
neb atanagu.

lI-TeopemMa. Daemenmap Myi0Xu3aidpHUHZ HCMAAZAH
P gopmysacunu AHHIea xeamupuwt mymiun,

Uc6oTr. Byuuur yaya P dopmyranu KHHI ra kenru-
paMM3;

P=AA~An~..AA,,
cyHrpa P HUHI MHKOPMHM TonraHMmusaa dopmyna JHLI
KYPHUHMILKTA Keaalu:
P=P=ArArn. A, =AVvAv. VA,

BHAW éarorauk asomamu ned atanran TeopeMaHu ucbot-
NAAMHM3.

2-TeopeMa. P gopmyaa aiinan énrorn Oynuuu yayH, yrune
OUIBIORKIMUG HOPMAA WAKAUOA2U Xap BUD I1eMEHIMAP KOHBIORKKUA
ughodacuda xamuda 6umma snemenmap myaoxasa Guasan Gupea 6y
MYAOXA3AHUHS UHKOPU XaM MABHCYO OYALL 3apyp 8d emapiu.

McbHor. a) P— aitnad énron 6Ynca, y xonga P — aiiHad
yuH 6ynanu. Hemak, P nunr KHIL maru xap 6up aneMeHTap
OU3BIOHKLMA ndomackaa Kamuga GUTTa 31eMCHTap MYyJIoxasa 01-
JaH 6Mpra YHHHT HHKOPM XaM MaBxXyAa 6ynagu. LIyHunr yuyn

P = P uunr JJHI naru xap 61p KOHBIOHKTHB Xaguaa KaMuaa
OUTTA DIEMEeHTap MY/JIOXa3a Ba YHUHI MHKOPH MaBXya GVianu,
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6) 3HIM xap Oup 3ieMeHTap KOHBIOHKLUNMA Hdomacuaa Ka-
MHIa OMTTa 3JAeMEHTAp MYJIOXa3a Ba YHUHIT MHKOPH MaBXyl
OVACHH, I6HH A, = X, AX; A Y; A...AZ; OVICHH, ¥y XoAHa 4, =0
B2a P=0vOv..v0=90.

Hemak, P aiftnan &iroH dopMynagup.

Mucon. P=(f;xx)—+)7/\y=‘fz\x)v?x\y=
=(56_'v5c')vjf'=v_]7:(xvf)v(yv_]7);

P =(xvXv(yvy) — ailHaH 4uH;

P=(XAx)A (¥ Ay) — aliHaH €nFoH,

3-TeopeMa. Daemenmap myaoxazaraprunz xap 6up P ¢pop-
MYAGCYU YHYH eHUU MYAMMOCH eH4UAAOUZAHOUD. :

Hecbor. 1) P un KHI ra kenTupranoad Keitux, afiHal
UMH BYnuni-O¥AMaciuru Japxost aHUKJ1aHalu;

2) P aiinan yuH 6ynmaca, yad JAHI ra xearupu®b, afiHaH
€nrFoH OYMHLI-6YIMACTUTHHY aHHKJIaiMU3;

3) P moumo 4YHMH Ba JOHMO €JFOH OYyNMUII MIAPTAAPHHH
KaHoaThaHTHpMaca, y Xoiaa Oy popmyiia Daxapunysun G¥nann.

HeMak, 3leMeHTap MyJioxasanap (GOpMYJACHHHHT aifHaH
YHH, alfHAH €AFOH €KW DaXKapHayBUH ¢opMyaa OVTHILHHY YeKTH
Kagamnap xapaéuuna aHukiaiy MyMXMH. LIyHHMHr ydyH e4n-
JIMI MyaMMOCH JoMMO rXoOusi xan 6¥nann.

8- §. MykamMmaa KOHLIOHKTHB B2 JIH3BIOHKTHB HOPMAN
IIAKLIAp

[V] MKHLI MAHII Tyaux éa myrpu s1emMermap KOK6IONKIUS-
Aap (Quzsionxuusnap). Qopmyaanuy MKHIT (MIHUD2a ken-
MUpul GAZOPUMMIL.

ManTHK anreGpacHHUHr 6UTTa opMyiacH yuyH OHUp Heyra
AHII (KHI) a:ooxyn 63auwmm MmyMmKud. Macanas, (xvy)(xv2)
dopMynaHu Kyiindard xvyz, xvxyvxz AHUI napra xeampwin
MYMKHH. bynap airctpHGyTHBIHK Ba MASMIIOTEHT/IHK KOHYHIa-
PHHHM KVJINall HATHXKACHAA XOCHAT KUJIWHIaH.
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DopMmynanapHu OMp KHHMATAM paBuWilIa HOpMaNn WAaKnga
LICBHPJAALT YYYH MYKAMMAT AM3BIOHKTUB HOPMan Iaxa Ba
MVEAMMAN KOHDBIOHKTHB HopMan waka (MIHI sa MKHII
10 ATANYBYH KYPUHULIAPW HLLEJIATUAAOH,

HTA X, Xyy ooy X, DIEMENTAP MYJIOXA3aHUHT

XV VXSV LY X (1)

HICMEHTap AM3bIOHKUUANAPH Ba

XUAXTE AL A XD (2)

YICMEHTAD KOHBIOHKIIMSNAPK OepriraH OYICUH.

[-Tabpud. (1) saemenmap Jussionkuus ((2) aiemenmap
KOHBIOHKWUA) whodacuda xap Oup saemenmap myaoxasa X, dup
Napma Kamuawean Oyaca, y myrpu nemenmap OUIsIOHKNUA
(myrpu 3aemenmap KoHsOnKUua) de6 amasradu.

MacanaH, x,vx,vx; Ba X, v X, Vv X, D/JEMEHTAp LHIBIOHK-
(HSAAP B X XX, BA X, X;X, BMEMEHTAD KOHBIOHKLUMAIAP MOC
paBUlIAa TYEPH 3JeMeHTap AWIBIOHKLUANAD Ba 2MeMEHTap
KOHBIOHKUHANAP OVmanu.

2-Tavpud. (1) aaemenmap dusvionkuus ((2) szremenmap
KOHBIOHKUUA )UK uhodacuda X, X, ..., X, MYROXA3AAGPHUHE Xap
bummacy oup mMapmazuna KAMHAWZaK Gyaca, y x, X, ..., X,
MYAOXA3AAAPEA RUCOaAMAan MYAUK IAeMeRmMap OUIbIORKWIUR (MYAUK
JAeMenmap KOHSIOHKHUA) el amaaadu.

MacanaH, x, v X, v x; Ba X, v X, v X; 3/€MEHTAP OU3bIOHK~
LUHANAp Ba X;X,X;, X, X,X; MEMEHTAP KOHBOHKUWANAD X, X,, X,
Mynoxaszanapra HUcbaTaH TVIMK 3/1€MEHTap AM3BLIOHKIMAIAD Ba
TYAUK 3JICMEHTAP KOHBIOHKUMsLIAD OVIaIH.

J-tavpud. Aeap AHIT (KHIUI) ugodacuda 6up xui
INCMEHMAP KOHBIOHKUUARAD (2AeMeHmap JU3aiOnKUUAAap) oyamaca
84 XAMMA ITEMEHMAD KOHBIOHKKUAAAD (dAEMeHmaAp OU3BIOHK -
yusaap) myrpu 6a myauk 6vaca, y MyKammas OUIsIONKNIUG HopMman

maxa (myxammaa Konswonkmue Hopmda wara) MIAHII
(MKHII) de6 amanadu.
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Macanan, xyzvxyz v xyzvxpz JHUI x, v, 7 mytoxasa-
napra Hucbatan MAHLI 6yaanu. (xv y)xv y)}xvy) KHI
smynoxasanapra Hucbatan MKHLIUI 6ynaau.

AcCocHH MaHTHKHit amanaapHuvr MAHUI sa MKHII
KVpUHULLNAPKH Kyituaaruga oynaan,

a) MIAHLI: X=X; xy=xy;, xvy=xyviyvxy,
X Vy=xyvIiyvXy, X >yV=xyvXiy,

6) MKHIU: ¥ =X xy=(Xvy)xvixvy): xvy=Xxvy;
X—=Vy=Xvy x—=>yp=(Xvyxvy)

I-TeopeMa. # ma 3remMeHmap MyA0XazaHuHZ GUHAH YHH
dopmyaacudan aprau xap 6up A HOpMYAGHU MYKAMMAL KOHBIOHK -
mue nopman warxaea (MKHUT) keamupuus mymrcan.

HcooT. Kyiingarn ucbot TagronoruagaH dapk KUIYBUR
xap KaHpait A dopmynadnu MKHII ra kentupuis anropur™u
Bynaan.

i. ABBano A popMynaHu KOHBIOHKTIHB HOPMal LIAKATA KeJl-
TUpaMui. BYHUHr yuyH A GOpMYAaHY KOHBIOHKLIKS, AH3bIOHK~
UKUA BA MHKOP MAaHTUKHIT amansapu opkaau udomanaifMus
(MHKOp aMany QakATTMHA Y3rapyBuHIap yCTHAA OVAHUIM KEPaK).
Cynrpa ancTpubyTHBAMK KOHYHIapuaaH ¢oitganannd, A dop-
mynanu KHII ra kentnpamus Ba xamMa no3um O¥nraH coana-
AAWITUPKULTAPHY BGaxKapamMns.

2. Arap KHIII udonacvna Gup Heuta GUp xun meMedTap
ANIBIOHKUUATAp MaBKYID OV/ICA, ¥ XONIa XA X=X TCHI KYYIUIMK
dropmynacuaaH govinananmd, ynapaad éuttaciun A udpogacnaa
KOJIAUPAMU3.

3. Kyitvaarn MKKU ycynl OpKATH XaMMa 31eMEHTAp JH3b-
IOHKLHSUTAPHH TVFPH YJIeMeHTap AU3bIOHKLKRATAPra ailtaHTRPaMK3:

a) arap 6Mpop snemMeHTap AM3bloHKLMA HponacHaa Gupopra
Y3rapyBuu V3MHUHI UHKOPH OMAaH KaTHainraH 6¥ica, v xoaaa
Xv X =Y,49vX=4, XAX =X TCHT KyWIHJIHK QOpMYNanapra aco-
can Om3 Oy snemenTtap koublonkuusiiu KHIU uhonackaan ot
TallUEaiiMn3a;
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6) arap Gupop yarapyBuM 3neMEHTAp AU3IBIOHKUUA Udosa-
vi OUp Heya MapTa KaTHawuraH 6yaca (EKu XxaMMa XoJ11a HHKOpD
HHIOPACH OCTHAa 3Mac, €KM XaMMa XOJAda HMHKOpP HIIopacu
oC i), y xoaga xvx gopmynacura acocaHd 613 yaapaad gakar-
v outraciun KHI ndoaacnoa xonampamus,

Hatukaga, xamma aneMeHTap AU3BIOHKUHATAP TYFPH 3J€e-
MCHTAP IU3BIOHKINANAPpra ailaHall.

4. Arap 6ab3y 31EMEHTAP AU3BIOHKUNANAD TYIUK, JIeMEHTap
NHYLIOHKUMANAp 6yaMaca, aeHH AW3ZBIOHKTHB Xaarnapaa sJe-
MCIITAD MYNOXA3anapHUHT fab3uiapi (€KW VJIAPHHUHT UHKOP-
TapH) Maexya 6yamaca, y xonaa OyHaal aeMeHTap AXW3bIOHK-
MIBUIAPHUA TYWIHK 3JIeMEHTAP AU3BIOHKIIUANAP XoJlaTHra KeJTH-
PHIL Kepak.

MacanaH, ywoy

X, VX, V..V X VX, V..VX,

WICMEHTap AN3BIONKUUA ubonacuaa x, €KH X; HYK 1e0 dapas
KMAalnuK. ¥ xonpa yHu x; AX; =0 Ba Dv 0 = P dopmynanap-
NaH ¢oiganaHud Kyituaarn HKKd TVANK 3JIEMEHTap AU3BIOHK-
ILHSl KOHBIOHKLHMACHTA KEATHPA oJlaMH3:

(X, VX, v vX_ VX, v .vX)v{XaX)=

i
=(X, v, V..VX_ VX VX, V..VX,)A

AlX VG Vv VI VX, VLV X))

Arapfa ajieMeHTap OM3BIOHKUMA HdodacHga OUp HeuTa
Vs Vys ooen ¥, ¥3rapyBuMiIap KATHALIMAETTAH BYIICA, Y XONOA YHUHT
ugonacura (y; Ay,) (i = 1, m) KOHBIOHKUMATAPHU MaHTHKMIA
KVIIHO, ZUCTpUOYTHBINK KOHYHUHHM Kyamaimui. Hatuxana,
OMTTa TYJIHUK 3Ma¢ 3/IeMEHTap JUSBIOHKIINAS YpHUra 2m 12 TYIUK
3JIEMEHTap AN3BIOHKUMATA 312 OyIaMus.

5. TVpTHHuN xapaMm Haxkapunuid HaTiwkacupga KHII ndo-
Jacuna Oup XUl 3AeMEHTap IM3bIOHKUMANAp maiino 6ymagu. ly-
HUHT YYYH SIHQ 2- KagaMHW HILJIAaTaMA3.
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Hdemax, 1—5- kanamaap HaTikacHaa KHII udogacuaa oup
XM JIEMEHTap AN3BIOHKLIWAAap MaBkyn Oy IMaiiy Ba XaMMa aJe-
MEHTAp AU3LIOHKUIMAAAP TYFPY Ba TYIUK OVaanu. Taspudra acocaH,
6yvanai KHIU MykamMMar KOHBIOHKTHB HOpMaa IaKi 6Viamam.

Muconmap.l. A=(X = xX)A(y - V) v (7 < &) bopmyna
kyituaarn MKHII ra sra 6¥aaam:
A=(xvZIvuyr(xvzvulalyvIvu)sa(yvizvie).
2.A=(xv DA oY) =(RAF)A(EV ).
A= Xv(yaPIvEZADNalxaX}vya¥)vIia
AMEXVYVEZAIN=[(XvyvIa(Xvivi)a
AMIVvYIVIOIAXVvIVDIalxvyvIIa(xvyva
AMIVvYvDIAXVIVIHAl(Xvyv)alXvyv ).
A=(xvyvalxvyvalxvyvalXvyvIa
Alxvyv)alxvyvI)
JA=(xvyIa(yvIalzvie).

A=fzvyv(@AaDvEADIA[xAX)vyvzvEaD)]a
AflxAXyv{yayIvzviE]slixvyvzviyalxvyvIvi)a
Alxvyvzvialxvyvivd)allxvyvzvdia
AlXvyvzviDalxvyvzvia(XvyvzIvila
Allxvyvzviyaxvyvivila(Xvyvivital(Xvyvzvi)l].

7 TA MYNOXA3aIM MYKAMMal KOHBIOHKTUB HOPMAaa 1Ak
Ax) v v vl
ngonacuaa ~ YpHHTa v HH Ba aKCUHYA, v YPHUTL A HHY K¥HTaHn-
MU3MIa OU3 # TA MYAOXa3anu
v (x| A XA AXY)
MyKaMMaid AM3IBIOHKTUB HOpMaJl akira 3ra Oyaamus.
MyKaMMan AH3BLIOHKTHUBE HOPMAaa WakKIHUHT Xap 6Gup
X! A Xy AL AXL XaOU KoHBIORKMUG Koncmuntyenm 16 aTamamy.
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l-TeopemMa. n ma 31eMeHmMap Myaoxa3arapHure atiHax
i Hoi hopmyaacudan aprau xap 6up A opmynacuru MyKamman
e GIOIKITUG HOPMAA HIAKASA KeAMUPHIL MYMKUH.

HcooT1. bepunran gopmynanu A ounad Gearunab, assano
1 1 MyKaMmasl KOHBIOHKTHB HOpMaJ LIAKITa KeNTHPaMH3:

A=nlxtvxiv. vxly.

byHaaH j = A HuHr MIHIL Hu Tomamua:

A= ALX: VXV xr',)z v(f,' AXy A A f').

Mucon. A=[X > x)~(y = Pviz e u).
A=xvIvida{xvzvi)a(FvIvidya(Yvzvi)a
AlxvIviyv(yAY)s(xvIviavy)a(xvIvavy)

9- §. PopmMynanapHHHr acocHii Xoccanapu

@ Qunauk cadeaau 6yiuna gopmysanu muraaw. Popmyaaru
Y3eapyeuunap 6yiuna Kamopea étuw. Yunauk meadeanu byiuua
popmyaany MKHIT (MAHID «ypunuwuda é3u.

Mawnymku, Gepuirad ¢opMyna yIyH YMHIHK XaaBaTH Ty-
3MIL MYMKUH. ©QOpMYJIaHUHT YKHIHK XaJBaTHHH TY3HIUHH OU-
JIAMH3. DHAW TeCKapH Macaja OW/IaH IUYFYANAHAIHK, AbHH Oe-
pYATAH YWHIIMK XaaBanyk Oyinua QopMmysaHd TOMUIIHW Mak-
can Kunub kysiink., Macanad, x Ba y 3JieMeHTap MyJioxasaaap-
HUHT KYHHIATH YMHIMK Xaapananapura 3ra oynran A, B, C, D
(popMynanapuHu TonaiauMx (1- xamasan):

l-)kxagpan
x|y A|B|C|D|AvB |AvClAVD|BvDl|AvABY C|Av By Cv D
i{L]1)10]0}0 l | ] 0 | 1
{jojoftfojo] 1 0 0 1 [ |
olrjofjolrf{of o i 0 0 | 1
of{ojojofjolty o 0 | 1 0 i
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ByHEaH XKeliUH OUpOop MYTOXA3AHHHI «UUH» KUHAMaTUiIY

«l» Ba «@nFor» KuitMatuhn «O» 1eb OearunaimMus. MabJyMKH,
A=xrpy; B=xry, C=Xay, D=XAry. (0

(1) dpopMyTaapHHHT Xap KaWcHCH YYYH KaABATHWHT, MOC
pasuiga, 1, 2, 3, 4- carpuaa «I» KHIMAT Ba KOATaH caTpiaapuaa
«)» kunmar typaau. (1) gpopMynanap MKKH MVYAOXa3aiH
KOHBIOHKTHB KOHCTHUTYEHTAapAaH HOOpar.

BHIM WwyHgail opMynanapHu TOMAMIWKKH, yrnap VYyH
KAABAHMHT UKKM catpuaa «l» KUHMaT Ba UKKK catpuia «0»
KMitMaT TypraH 6yncud. by tamabra kyimgarm dbopmynanap
Kapob Bepaau:

Av B=Axap)v(xad), AvC=(xrpIv{X ry),

AvD=(xAay)v(XaF), BvD=(xAP)IV(XAY) B2 XK.

UlyHgah kunubd, ywdy kouna ypurau: 2 Ba 4- catpiapiaa
«l», 1 Ba 3-carpnapna «0» guimarra ara 0¥iaradH $bopMyr1aHu
XOCWIT KM YUYH, OUTTACURUHT «b» KuilMaTtu xyanu 2- catp-
Ja BA UKKUHYUCHHUHT «l» kMiMmaru xysayw 4- catpaa Typrad
HKKH KOHBIOHKTHB KOHCTHTYEHT JMIBIOHKUMACHHU ONaMU3:

BvD=(xaP}v(Xay).

Xynon w1y kabu, -)anpangars yura KOHBIOHKTUB KOHCTH-
TYEHT AU3BIOHKUUACH YUTA carpaa «1» kuiiMatra Ba OUTTa caTpaa
«0» xuitmaTra 3ra 6yaran GopMynaHu TacBupnaiian. MacanaH,

AvBvC=(xAap)vXapIv(xay).

WlyvHaai kunub, ¥praia A, B, C, D KOHBIOHKTUB KOHCTH-
TYEHT AM3IBIOHKLUACH TYPTATA caTpia XaM «l» KHiiMarra 3ra,
AbHW alfHAH YUH:

E=AvBvCvD=(xary)v(xap)vixap)v(xay).

by dopMyna KK My/I0Xa3aid TYIHK MyKaMMA/l DU3bIOHK-
TUB HOPMaR 1aksinad ubopat. demak, £ HWHT WHKOPH

E=(xAav(Xay)v(xapvixay)=

ESXAYAXAVAXAPAXAY

'1

i

i
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Cio
E=(XvPalxvIal@vyyalxvy)

A H éaroH dopmyranwu Mponaaaiian. by 3ca ukkwu

VAHIOXABATH TYJIHK, MYKAMMa KOHBIOHKTUB HOPMaJl LIAKIIAHD.

Ulynaait kKnaud, HKKW X Ba y 3AEMEHTAp MYA0Xa3a Y4yH
IMIIFK Kaasajnapura Kapab moc dopmynagapHu TUKIALL
MICWIACH XaJl KWIMHIH.

Duan OepuAraH YMHAMK XaaBanmapu OVidnMya yuta x, v, 2
HICMEHTAP MYI0Xa3aHUHT DOPMYTAnapuHKi TOMMUL Macanacura
viaMu3. by y4 Mynoxasa yyyH 2° = & Ta KHitMatnap catpiaapu
yV3waaan (2- xaaBai).

2-xanpean

A

=
!
=)

[

8

4

8.

5

&
X
=
__;;
s
m};
=
"
=S

clo|l=1—~|e|le|—] —| =

Cll el el el =1 =2 =] =] 1]

— | === ]—]|=—]=] =] =

— o =S | =S =] ) M

oclo|lo]l—|la|le|l=)l =

0
0
0
0
0
|
0
0

oo (ol )|l—=f—] =] —
ofl—1ol~-|22t =] —
ol|lo|lo|lo || <] —
(== Rl Nl Ravll Pl BTl Nl Bomt
fome ey (el Reowlll L el o] o]
Sl—lSo|lo ||| D
ol =3 =N Re=i Roml Sl Nl R e
ol |l |olof -] —
Sl o|Io|lo|ICl=-]1S] -
=lolos|lo|l—1ofol —
[l =iy el gl Runell oy W) WSS
o|lo|l—lofo |l —
D= |o|o|lo]lS)] —

2- }agBanHMHT caTpnapuaad 6upuaarnHa «l» KHitmarra,
Konrannapuaa «0» knimarra 3ra OVnui Tanabura xarob depypunt
hopmMynanap yiwby yu MyJoxasand xamMma 2° =8 Ta KOHBIOHKTHER
KOHCTHTYEHTAapaaH nboparaup:

D xayaz=A4A; 4 xayaZ=A,; 7Y XAYprz=Ay;
2y xayaZ=A; S5y XAayaz=4s; 8) Xayaz=4,. (2)

D xATaz=A B XAYAZ =4,
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by (2) KOHBIOHKTHUB KOHCTUTYEHTAAPAAH XAP WKKHUTACUHMHF
OUIBIOHKUIMACUHHT OMub, KUUMaTIapu UKKHW catpaa «l», Kon-
ravnapuaa «0» oVarad dopMyaanapHu; Xap YYTACUHWHI JW3b-
IOHKUHACHHH OAH0, KHAMATHapH yu caTpia «l», KOATAH caTp-
Japaa «» 6ynran QopMyITapHH XOCHT KHAaMU3 Bl X.K.

MacanaH:

B =AvA; B =AvA; B, =AVA; B = AvVA;

B = AVA; B, =AVA,; B, = A VA,

C, =AvANvA = BVvA, C,= B vA,; el
D = AlvszAstd‘ =CvA: ...
E=AvA~vAvANANVAvANvA — MOHLL (3)

E:EA%A%/\Z‘AZ—A%AEAZ—MKHI_L[. (4)
byHaa cakKM3TACHHHHT AU3BIOHKUUACH (3) altHaH YHMH popMy-
AaHW BAa YHUHT UHKOpU (4} aitHaH &aroH dopMmynadu udoma-
nalamu.

A TA X, X,, ..., X, DIEMEHTap MyIoxaza y4yH Xam macana
XyIay iy ycyn OWnaH eurnaign.

HOxopuaa keATHpUATAH MYOXasanapiar Kenud yHKaIukH,
Xap OMp aliHar €AFOH OVAMATAH # aprymMenTIu A QopMynaliv
KYithaari MykamMan JHIBLIOHKTHB HOPMT WAKAI E3M1 MYMKHH:

A(x), Xy, 0 X)) = A(m.oz\,{..o,,ul XX, (3)

TbHY KHIIMATIIAp caTpHaa YHH KHHMaTra ara OYIraH saeMeHTap

KOHBIOHKHUANAPHUHT AU3BIOHKHIMACH WAKIWAA E€3Unaiu.
(5) dopmynanu KyHHAArHua xam €3MU1 MYMKHH:

AX Xy s X)= VA6, 0y, 0, X XS (6)

foy.ap. Lay)

By cpma x'..x7" anemeHTap KOHBIOHKUHSIAPHUHT AUIBIOHK-
UHMSICH XamMMa 27 KHiMaTiaap catpy OVilnya omuHAaH.

Xynau iy kKabu aliHaH 4YvHIan ¢GapK KWIYBYM UCTANran
A popmymann Kyluaarm MykaMmmal KOHBOHKTHB HopMan

HakKnga KEMTUpHIT MYMKHH!
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Alx, Xy X)= A XM v v (7)
AL, Bz, ... T )=l

[N N

A Xy, 000 X,) = | A

A AG BV XV VX (8)

ALK X0 v ..V XS oieMEHTAp AM3BIOHKUUANAPHUHT KOHbB-
WONKLHICH XaMMa 27 KuiMatiap catpu OViiMya ondHaIu.
LyHoait kuaud, (7) Ba (8) dopMynanap opkand MCTAJIFaH
(PWHKUMAHHHT YHHIHK XKaaputnaad ¢oizanadud yau MIHI1L
pa MKHIL x¥puHUIOMAa €311 MYMKHH.
Mucon. |. bepuaran YMHAMK Xaasannra acocaH 4, ..., A
(ropuyaanapay MAHU xypunviinaa éauw tanad 3THACHH:

i

J-xansan
x b% z A1 Al AL A | A
| I | G 1 1 0 1
0 0 1 1 Q | 1 0
0 | 0 0 Il 0 | |
! 0 ] l I 0 0 3]
l | Q 0 0 | ] 1
1 0 1 | 1 0 0 1
0 | [ 0 0 [ i 0
0 0 0 | 1 0 0 |

A(X, p. 2y =xyZv Xyz v XyT v XJZ
A X, ¥, 2) = xyz v xyzv Xz v Xy7 v V7,
A (x, y,2) =92 XPT Vv Xy v XY 7 ;
A(x, p, ) =XyI v XyZv Xyz v XV7;

As(x, y, 2y =xyz v xyzv Xyzv XyI v X97.

6 — X.Tipace
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g_ Mawrxaap

l. Yuunyy xagsanga Oepuaran 4, ..., A, GopMynamapHHHT
MKHI k¥puHuIrEN TONYHL.

2. bup, MKKM Ba y4 apryMmMeHTId Xap KaHRal afHaH €NFOH
Oyaran pynkuustmapHriHr MKHUI xypurHiuuHy TonuAr.

10- §. Tenr xyunumace dopmynanap conn

1 yz2apysquan (opmyaIap conu. IaemMenmap KORsONKYUAIAP
COHLL.

NTa 2NEMCHTAapP

Xyy Xpy voey X, (1)

MYAOXA3aNapHHHT HEYTa ¥3ap0 TeHr KyWIMMAC, sIbHH Xap Xun
dopMynanapu Mapxkya AeraH MacanaHi KyaMH3,

MKK# x Ba y aneMeHTap MyJIOXA3a YYYH HEUTA TCHT KyJauMac
thopmynanap GopaAHIrMHH KYpalnukK. X Ba y HUHT 2'=4 KniimaT-
aap catpu yuyH: 4 Ta A, B, C, D dbopmyaanapiaaH xap Kaiicu-
CHHUHT KUliMaThapuaad outracy «I» Ba yuracu «(» gaH uGopat
YCTVHM MaBxya. ByHaait yeTyHaap conu 4 Ta, aphu C, = 4.

YrHaad kefiuH, ontuta Av B, Av C, ..., Cv D dopmyraiapaaH
Xap KAUCHCHHUHI KHiMaTaapd HKKUT2 «|» Ba UKKHTA «O» Jad
HOOPAT YCTYHHMN XocuA Kuaaau. Bynaait yetyanap conu C; =6
ra Tedr. dua TYpTTa

AvBvC, AvCvD, AvBvD, BvCvD
hopmynanapias Xap KaWCHCUHUHI KuiiMaTnapd ydrta «l» Ba
OuTTa «0» AaH TAWKWA ITUATAH YCTYHHU Oepaant. byuaad yeryn-
aap C; =4 tanup. Huxost, £ $opMyaaHUBT KURMATAAPY dakaT
«I» gay Tyauaran C; =1 Ta yCTYHHM TALUKMA STamy.

Iyrmai kuaud, |-xaaganga
C+C+CL+C+C =2 =27
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yCTYH MaBxya 0Viany. bydaan 3ca xyzxnu wyHva gopmMyna Gop-
JIMTH KeJU6 YUKaau. YCTYHAApHUHT Xed KalicH UKKUTacu Oup
XHA OY¥IMaraHaNIyaaH, xed Kaicy UKKHTa opmMyita XaMm y3apo
TCHT KY4YJIH 2Macaup.

JeMak, UKKH X Ba y MyJTOXasaHUHT 11y 16 ta dopMmynacuaan
TAUTKAPH, VIApHH nboaanaitaurad 60iKa TeHT Ky GopMyna
iMVK. BbyHaaH, x Ba y HMHI MctaaraH A(x, y} popMynacu xai-
BaIAa KeJTUPUAraH GopMyIaapHHHT OUPH OUNaH TEHT KYYlu

Aeran Xymnocara keaaMus. MacanaH, (x & ¥) Ay dopmynadun
ONicaK, yiHOy YMHINK KaaBaauaaH

X vy ¥ xoy | (xe ¥ay)
! 1 Q i 0

i 0 | 0

0 | 0 0

0 0 |

Ll =3 =]

(X @ p)Ay =X Ay 3KaHAUTH MaBAYM OVnaiu.

KOxopuaa xocun KMaUHTaH dhopMynanapaaH |15 tacu M H I
Ba | Tacu MKHHI x¥ypunuurmra sra.

Xyanu WwyHgan ¢$UKp WpUTHIW Wynu Oownad x, y, Z 3me-
MEHTAp MYJIOXA3IapPHUHE TEHT KywiuMac dhopMynanap CoHH

CO+Cl+CR+Ce+Cl+.. +CE=28 =27

ra TeHrury Keauo yukaau. Typrra x, y, z, f My/toxazaJapHUHT
xap xun dopMmynanapu cCoHM 2" ra Ba, YyMyMaH, # Ta MYJIOXa-
3aHMHE Xap XWI TeHI KywinMac ¢dopMyfanapi COHM
Co +CL+ClL+. . +Cl =27

2" 2” 2!1
stbht N =27 rta Tenr.
[Myxnait KMAMG, # Ta apryMEHTIH TEHT KydauMac GopMy-
nanapaad 2% —1 tacu MAHIL Ba 6urracu MKHI xypwHH-
LIMra 97a.
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E Myammoan macaia ea monuupuxaap

4.
5.

. Kyitnnaru dopmyaanapau KHII «fpuHvminra KeXTHpwHr:

I} x A{x = y); 2) (XY 5> X)alxy =),
3 x=y)=> - x), 4 (xvZ)->yaz;

v xAald 3 (x3X)vyal;

6) (ab — bc) - ({a —= b)) = (¢ = b)),

D@y ((b-a); 8@ —-b)—(be— ac).

. 1- Mmacanana kentupwirad thopmyaanapiu JHIU kypunn-

UIHIa KCJIATHPMWHEL.

. Kyiivnaru $opmynanapHy JHIU x¥puHMuIBra KenTUMpHHT

Ba aliHaH €/FOH €KV aliHaH €NFOH 3MACAWIMHK AHWKIAHL:

1) xv > X vy, 2y (x e p) Ay v iy);
3 xy = (x> P, 4) xvy-(xeyp);
3 xvy—>2z; ) (x->y - —=2(x—y).

I Ba 3- Macamanapaa xKearupuirad dgopmynanapHiu MKHIU
pa MJAHLY xypnunura xenTupwHr,

Slx, y, 2) dyHKUMSA YarapyBuMAapHWHT dakat OMTTacH 4MH
KMIMAaT osiranga Ba dhakat ulyHaa YiH KaiMar onaan. f(x, y, 7)
OYHKUMIHAHT YMHAKK KAABANHMHY TY3VMHT Ba YHM GopMyia
OpKATH MomanaHr.

. Yunnux xampeanwnan f(x, y, 2), fi{x, y, 2, fi{x, ¥, 2},

Silxo v, 2, £, ve 2, £lx yy 2) dyskunatapai udonarosuy
dopMynanapHy TOHHT Ba VIApPHW COMIANAWTHPWHL

x|y |z A,k D] A v D Ax v DAk v DAk b DA Y D
P11 1 l [ | 0 i
L]1]0 | | | 0 ] 0
[jo]1 I 0 0 1 0 0
[|0]0O 1 0 1] 1 1 {
G111 0 0 a 0 1 {0
1110 0 | 1 0 0 1
gloll | 0 [ l l 1
glojo 0 0 0 0 0 |
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7. Kyiinaary mykamMmazn HOpMaa wWakijgard (QopMysasapHUBT
YUHAMK XKAABAIMHU TY3UMHT Ba YAApHH COROATALUTUPUHI:

1) xpvxyvXxy; 2) (xv IUX v NI v I);

3y xyzvxyzvxyz; A (xvyvINXvyvHxvyvI).
8. Bup, HKKHM Ba y4 apryMeHTJIH Xap KaHOal allHaH YyKH 6¥nran

dyukunsanapruir MAHUI KypUHUIIHHK TOIMHT.

4?7 MyCTaKHJ'I HILAAW YYYH CAaBOJ 8 TONMMMHUPHEAAPD

1. MopMynanapHuHr HopMal 1akapHi 1ed HuMara aftamus?

2. QopMyAaHUHT AHIBHOHKTMB Ba KOHBIOHKTHE HOPMAT WAKITAaPHHH
HoRaAnNaHr.,

3, QopMyNaHH MYKaMMal KOHBKHKTHB Ba AWIBIOHKTHB HOpMal
HIAKIAPTa KCATUPHLL ATOPHTMHHK E3UHT.

4. DopmyAATAPHUHT ACOCHT XOCCANAPHHN KEATUPUHT.

5. TeHr kyunumac chopMyaanap ¢OHU HUMAara TeHr?

11- §. @opmyaaHHHr YHHINK TYIIAMH

|Z[ Quuaux mvnaamu. Manmukud amaiiaprune YUHAUK myn-
Aamaapu.

MabnymkH, # Ta 3MEMEHTAP X, X,, .., X, MYNOXa3aTaPHUHT
KyiiMaTaapu 2" Ta KMiMaTaap CATPUHM TALEKKA 3Taau. By myno-
xazanapHHUHr xap onp 4 dopyynacy 6ab3n KMAMaTaap catpia-
pHaa «l» KHiAMaTHH Ba Bab3uaapuaa «d» KWAMATHH KAy KUITAOM.

Tavpud. A dopmyaa « I» guidmam gadya Kuayedi saemenmap
MYAOXAZAAAPHUHS XaAMMd KUUMamaap campiapudan mysuiead
mynian A popmysanune sunaux mynaamu deduiady.

VTran naparpadnapaa KYpraHAMU3IeK, AeMEeHTap MyJIoXa-
3anapHUHT (4) dopmynanapuaad C., = 2" Tacu 6uTTa KUiMaT-
JIap caTtpuaa «l» kuiiMaTHH Kabym Kuaaau. Jdemak, OyHaait xap
OHp ¢opmyna OUp 3MeMeHTAH YHHIHK TYTIaMMra 3ra.

Xynoy WyHMHTREK, {(A) dopMyRanapHHHD Cj,, TACUHUHT

Xap OMpPH MKKH 3IEMEHTIN YMHINK TYIUTAMUTa, Cj" TACHHHHT
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- 27
XAp OMPH Y4 IEMESHTAM YWHANK TYTinamura, ..., € ~» opmyna

3ca 27 Ta 3NeMeHT/AN YUHAWK TYTIaMKra arafup. £ aifHad €nroH
bhopMyTaHHHT UHHAKK TYIIaMHU 3¢a O OVIu TyTiaMaan uopar.

X5 oa X, MYJTOXa3aJIAPHUHT altHAH YMH GOpMYyIacuTa TeTHIL -
Y YHHAWK TYnnaMuan U yaveepcan tynaaM fneb oncax, HIy
MYTOXazaJlapHUHT XaMMa dopMyaanapra TerMiiaul YUHIHK
rinaamaapyu {/ HUHT KUCM TYIIIaMIapUHK TAWIKKUT 3Tagy Ba 6y
VHHBEpCAN TYOIaM

C' +C' 4. +CY 4+ CY =2 1a
2 2 2 2
KHCM TYTUTamiapra sra oynaau.

Ilyunaait KUIuG, » Ta 3AeMeHTap MYMOXa3aHUHT XaMMa A
opMynanapu OumaN yIapHUHT YUNIWK TYTIIAMAapH opacuja
y3apo Gup KHAMATAM MOCITUK YpHATHAAIHN.

XamMa ¥3apo Tedr Kywynd cdopmynanapra 6MTTa YHHIIMK
TVTLNaM¥ MOC Kenanu.

Muconmap. 1. ¥4 sneMeHTap x, y, 7 MyJOXa3aHHHI
A=x~¥ 7z dopmyaacu dakar 6urra (1,0,1) kuimartnap car-
puaa «l» kuiimarau kabyn kunaau. Uly caBaGan, 6y dopmy-
JAHWHT YHHJIMK TYriamu ywoy Oup aaementnn P={l, 0, I}
TYnmanamMaoup.

2A=(XxAYADIVIXAYADIVIX AV AZ) POpMyAa yI 2%ie-
mentan Q=1{(1, 1, 1), (0, I, 0), (1, 0, )} unH MK TYINnamura
3raaup. L

3. Yoy A=xvy e XAy dopmyna aitHan ynraup. y-
HUHT Y4YH YHMHT YUHJIMK TYrnamH yHuBepcai = {(1, 1),
(1. 0y, (0, 1), (0, O)} TVmamaaH ubopar.

A dopmyna P t¥riiaMaa yuH 6¥iaca, v xoana P HUHT TYIIN-
pYBUMCH GynraH P TVnaamaa enroH ovnaau. JlekuH A HUHT
A muxopn P na unH Ba P na &nroH Gyaam. Xyau wy ka6,
afivan 4nn J opmyna Una uny, nexud U =@ na énroH. AitHaH
énron J copmMyna sca, akcHHYa, @ aaurH Ba @ = U na énroHamp.
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B Ta IEMEHTap MyJioxa3a ¢opmynaiapy OWnaH UYMHAUK
IVnnamMaapy opacudaarn Oysaai GorIaHML Myloxasanap MaHTU-
KHZaTu MacanaH¥ Tymaamap Haszapuacuaary Macasjara Ba,
AKCHHYA, TYnaaMaap HasapUSICHIAarM MacajlaHW MyJaoxaszaiap
MAHTHKHIATH MAcanara KyuupHil UMKOHUATHHU Gepann. XaKku-
KATaH XaM:

1. A dopmynma P T¥nnamaa yHH Ba B gopmyna @ TynnamMna
guH 6¥nca, A~ B ¢opmyna KaHnai t¥nnamma 4uH 6¥nagu?

MabryMKH (KOHBIOHKLIUS TabpH@ura acocaH), Oy gopmyna
A Ba B HMHF yMKKajgacu xaMm uUMH 6¥nraH Tyonamaa 4uHaMp.
Jdemak, P Q kecriumana yuHaup. Macajgan, 4 =xA VA2 Ba
B=(xAyArdv(XayarZ)v(xayaz) dopMmynanapHHUur (A~ B)
KouwloHKuusacH PN Q={(1, 0, D)} t¥nnamoa yunanp. WyHaaii
KHUAKUG, MyloxXasanap MaHTUKHAATH A aMaJiura TYniaMaap Hasa-
pusiciuaarn [ amanu moc kenaan (I1.1- wakm).

U

QS

11,1 - maxkn, 11.2- aka.

2. Av B dopmyna kanmai tVrnamaa 4yMH oOynanu?

Ausbionkumst Tabpudura acocan Av B dopMmyna A sa B dop-
MYTATaPHUHT KaMUJIa OUTTacH YuH OYarad TVIiaMaa YHHAMD.
Hemak, PU Q tyuiamna Av B popmyia yunaup. Wynaai Ko,
MyJIOoXa3adap MauTHKWIACH v aMaJiMra TYnaaMiIap Ha3apusCcH-
gatn U amManMHWHr MOC KeNMIUMHU Kypamu3 (I1.2- miakn).
Okopuna kentupunran 4 sa B dopmynanap yuyyH

PUQ={(1, 1, 1), (0, 1, 0), (1, 0, D}.
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U 3. A= B uMMAUKAUMUAHUHT
/ YHHIUK TVIDIAMUHU TOTIAHNUK.
_ HMMmmnkauus TabpuHra aco-

/‘ caH A— B dopmyna pakat 4 uiH

ﬁ 6ynub, B enror 6¥nraH TVTTaMaa
énrormup. Hemak, P— Q=1{(1. |, 1},
(0, 1, 0)} atiupmaga A— B gop-

I1.3- waka, myaa énroHaup. Wyumait kunud,

A— B dopmyna U #uHr wrpux-

naHraH Oynaruma €nron O6Ynu6, KonraH Oynarujga YMHIHUP

(111.3- wakom). U uvHr Konrax 6ymarm sca P UQ ra Tenr. JeMak,
A— B dbopmyaa PUQ Tyrmaman uuHIRp.

UkkuHuM ToMoHAAH, 4 ¢opmyna P ma Ba B dopmyna
Q ma uuH 6YaTaHKW yuyH, A v B dopMyna FUQ Ja YHHIRP.
Hemak, OGH3ra MabnyMm GyiIraH A — B = Av B TeHT KyduITH-
JUKHH Qoltka U1 Ounan ucbotTnajuk.

4. (1) MyroxasaJapHUHT uctanran A Ba B dopMmynanapuHu
o6, Av A vB = J TeHT KYWIMTHKHN Hchomaitnk. A (opmy-
A2 P na aun, A hopmyna P ia Ba B dhopmyia O Ja WiTH GYACHH.
Mynaait kuiub, Av Av B dopmyna PUPUQ=UUQ=U
Tymnamaa yinH. Wy cababau, 4 v A v B aliHan 4uH GopMyia
OYnu6., Av Av B=J Aaup.

5. Kanmait waprtoa A — B =J TeHr Kywivk Gaxkapunagu?

Mabnymkn, A— 8B dopmyna U nunr P -0 gmau Howka
Gynaruaa, memak, P-Q Aa uun. A - B=J mapt 6yiinua
m = {/ oynuium kepak. bynaau ?’-L_Q =0 éxu P-0=0
kesud unkagu. by sca P @ 3KaHWHW OUnaApaaH.

6. A— B HoOpMYTaHUHT YWHAHK TYTUTAMHHH aHHKIAIUIHK,

By dopMyna A yuH Ba B €1FOH, IUIYHUHIAEK, B YMH Ba A
&nroH Oyiran TYmnamMma, apHH (P - QYU (Q— P) maruHa €1roH

6316, U nunr konran O¥naruaa, seHM (P-OHYU(QO -~ P) na
YWHAHP.




11- §. DopMyaarunz wunauix mynaamu

Liyspait Kunub, A<> B HUHT
YUHIUK TYTIaMH U HUHT WTpHX-
naHraH 6¥narvgax 60lIKa KUCMH
OwiaH TacBHpaaHany (I1.4- uaxkn).

Bollika KUCMHra MOC KemyBYH

Tyiamuu Tonamus. P-Q = PNQ
Ba 0- P=QNP=PNQ. Bynaau
P-0=PUQBaQ-P=PUD
keau® yukaou. [HyHpait kunuo, _
(P-QUQ-P)=P-0NQ-P =(PUQINPUQD).

Hemax, A< B popmyna (PUQN(PUQ) Tymnamaa YnHInp.

UKkkuHYH ToMoHmaH, (PUQ)N(PUQ) Ttynnam
(4 v B) A (A v B) GopMynaHHHT YMHINK TYINaMK GY/IraHy YayH,
YUIOY MaBJIyM TE€HT KyWIHJTHKKa 3ra GyiamMus:

AeB=(AvBRA(AvE).

Kyiiunaru AvB=A—> B, Bv A= B-> A dopmynanapra

acocaH

Ao B=(Ad-> B)a(B - A).

7. QopMynanap 6unaH TyrulaMnap opacuaard GosnaHuIra
TagHWO, KyHHOarid TeopeMaHU KHcOOTNaRAUK.

Teopema. A sa B gopmysanap mene xyuau 6yauu yuyH
Ao B gopmysa masmonoeus 6yauwu 3apyp ea emapau.

Hcb6or. a) A= B6yncuu. demak, P= Q. A«> B HUHT YHH-
JIUK TYnaMHu

PUQNPUD) = (PUPNPUP) =UNU =U.

byHaaH Ao B=J kenub 4ukagn, SbHH A< B TaBTONIOrHaanp;

6) PUDNPUQ) =J 6yncun, y xonga A« B=J 6ynagu.
Hemak, Ae> B=(A— B)~r{B— A)=J. ByHnaH, KOHBLIOHKUMA Tab-
pudwmra acocaH A-»B=J Ba B+ A =J by eprnad, 5- banara
6uHoaH Pc @ Ba QcP. Hemak, Q= P kenub yukamu. by ¥3
HaBbaTHIA A= B OGVIHILMHN K¥pcaTaau.
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Idynpan kunub, Mmynoxasanap aiarebpacugaru A, v, -
MaHTHKHUH amManiapyra Mo papHiilia TYiamaap ajirebpacugaru
N, U, - (x¥naitrMa, GupnaiiMa, TYAIMPYBUYH) aMaLiapy MOC
Kenagu. Mynoxasanap anrebpacugar «l», «(0» KoHcTaHTamapra
TyTinaMnap anrebpacuiaard U sa & (yHuBepcan Ba 0yil) Ti¥mnaM-
nap moc Kenagy. JeMak, Mynoxasanap anreGpacuiiard Supop
udomaga A HH M ra, v Hu U ra, UHKOPHH (~) TYIAMPYBYMIa,
«I» Hu yHuBepean Utynnamra, «0» HY OY1U & TYTUIaMIa a/MalITH-
punca, Tyuiamaap anredpacugary udona xocun 6§naau Ba akcuHYa.

12- §. Myaoxaszanap aaredpacu GpyHKuMaIapH.
PyHKuMaIap TeHr Kyviwinrd. Pysxnuainap

CYNepnOIHIHACH

] Pyuxuus. Pynxuussap mewe kysausueu. 0 6a 1 caxaoguu
dyuxyuanap. n apeymenmau Qynxyussap conn. bup paneau
CYRePROZULUA.

MabpnyMKH, MaHTHKUH aMaiiap MyJoxasanap airebpacu
HYKTaH HalapHOaH YHHIMK XanpaUiapy GwiaH TVauK Tapcud-
JlaHafy. Arapia QYHKUMSHAHT Xaasal Wakiuia SepunuiuuHu
3¢Ta OJcaK, y Xona My/joxasanap aiarebpacuia xaM GyHkuud
TYIUYHYACH MABXKYUIUTMHU GUIaMM3.

I-tavpud. Mysoxazasap ascebpacunune x,, ..., X, apey-
menmau f(x,, ..., x) Qynxuuncu 0eb, 0 sa 1 Kuiimamaap xabyn
Kuaysuu QynKyuaea aimuaadu 6a YHuKe X,, ..., X, apzymenmaapu
xam 0 ea 1 guimamasap xabya xusadu. f(x,, ..., X)) Qyuxyus
Yaurune uuHauk xeadeasu 6usan Gepunadu:

X X X e b X ] X S, s %)
(4] 0 0 1] O A0, 0, ...,0 0
0

1 0 0 0 J(i1, 9, ...,0, 0)

Ll b i i toeland, .., L 0
1 ot b lAasy, . D
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By XagBaJIHMHI Xap GMp caTpuda aBBajl ¥3rapyBYWIapHUHT
(o, ..., o) KuliMaTIapu Ba Loy KuMatiap catpuiaa f GyHKUusA-
HHHT f(o,, ..., @) KHiMaTH Gepunand. OAOMHIM naparpagyiapia
ncboT KWIraH dIMKKH, 1 Ta Y3rapyBuH y4yH KMifMaTiap caTphia-
PUHHMHT COHH 27 Ba PYHKUUANAPHUHT COHHM 2° Ta TeHr Oynaan.

Mynoxasanap anredbpacujia acocuii aJieMerTap GyHKUMUSINap
KyiuparunapiaH ubopar:

H)=x, [(x) =X, f(x, ¥) =5, [(x ¥)=xvy, f{x, ¥) = x>,
S, Y =x0y, X, .., x)=1, £, .., x)=0

Arap f(0, 0,..., 0) = 0 6¥nca, y xonaa f(x,, x,, ..., x,} GyHK-
uus 0 caxnoeuu yuxuus ned aranagym. Arap (1, 1, ..., 1) =1
6ynca, y xomaa f(x,, x,, ..., x,) GyHxuns 1 caxaoeuu @ynxyus
neb aranaguy.

1 Ta apryMeHTIH 0 cakIoBuH GYHKLMATAPHUHT COHM 2%
ra Ba 1 CakimoBYM DYHKUMSITADHUHT COHM XaM 2%~ ra Teur
6ynanm (MCOOT KMAMILHY VKYBYHIa XaBOJia 3TaMU3).

Mynoxasanap anrebpacuiiary » Ta aprymeHT/ M ( caKknoBYH
GbyHKUMATap TYIIaMUHY P Ba 1 cakjiopyd GyHKUUstIap TYm-
namMuHU P 6unan Gearunaimus.

2-Tabpu . fea g mysoxasasap areebpacunune pyuxuyuniapu
8a X,, .., X Aap Xe4 Gyamazanda ysapdan Gummacunune apey-
menmaapu Oyacun. Azap x,, ..., X, QPIYMEHMAGPHUKZ XamMa
Kutimamaap campaapu VuyH f éa g hynxguanaprute Moc Kuiuman-
aapu 6up xua Oyaca, y xoada f ea g @yHK{uIAQp mene Kyiau
dysruunsap deb6 amaaadu ea f= g wakauda €3uradu.

3-tavpud. Aeapda

f(x]’ xg’ reey x,t..]’ 1’ x,-‘_la “eey xn) =f(*x1’ xz’ Lres x,‘_p 0’ x."+l’ ey x_.,)
mynocabam Gasxcapuaca, y xoada x, apzymenm f(x,, X,, ..., x)
PyHKYUARUNE coxma apeymermu deb amanadu.

Aeapoa
JOo, Xy oy X 1 X, oy X)) 2 fx, X, oy X0 0, X, 0, X))

6ynca, y xon0a x, apeymenm f(x,, x,, ..., X,) GyRKUUaHUK2 coXma
amac (Myxum) apzymenmu 0e6 amaaadu.
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Mucon. fix, y)=xv(xy) GyHKUUS Y4YH ¥ APrYMEHTH COXTa
apryMeHT O¥namu, 4yHKH f(1, 0) = A0, 1).

OYHKUHAHWHT apryMEHTIApH KATOPHIA WCTaNraH4Ya coXTa
apryMeHT/JIapHN €3Hil MYMKHH Ba Y KaTOpPAaH XaMMa COXTa
apryMeHT/IApHY oau0 TAilfaili MYMKHH.

DHIM Mynoxazanap anrebpacy GyHKUHANAPUHHHT CyTIepHio-
JUUMACH TYIUYHYRCHHH KYpaillInk.

4-TabpUHd. D = {9 (X1, s X )rs @ Xy vers X g, B
MYA0Xa3a/ap anzebpacu QYHKKUSAGPUHUNE HeKAu cucmemMac 6ya-
cun. Kyidudazu uxxu ycyanume dummacu Busau Xocua KuatiHa-
ouean ¢ ynxyua O cucmemadazu @, ..., ¢ PYRKYUILIGPHUNE
IteMeRmap CynepnosuuNAcy éxu bup panaau cynepnosuyuscu deb
amanaou:

a) 6upop ¢pe® yHKuUAHUNE X, GpZyMeHmUuKU KAuma HoM-
AQM yCyau, ABHU

(P( ik Jp T vy Y, x Yinl? ttnd x‘ );
6y epOa y yazapyeuu, x, Y3eapysuusapHune 6upopmacu 6u.aan MOC
MYUUUU MYMKUH,
0) 6upop ¢ qbymcuuauuue 6upop , APEYMEHmu Ypruea
UKKUHWY Oup ¢ (x o X, )ed dynxuyuanu xyuum ycyau, avHu

el* ’
(pj('x“: ey i) ‘P( el’ TTey ek)’ xﬁ;p Ty xjk_'a )'

Azap O cucmema QyHKUUALAPHUKZ K PaR2AU CYREPROIULUA-
aapu cutgpu DO bepusean 6yaca, y xoada O%D = (DR Gysadu.

1-u30x. 4- TappHGHHUHT a) KHCMHIa ACOCaH OHP XK MHH~
JIMK XaaBajqura sra 6ynub, AexvH ¥3rapyBUHJIapHUHT Genru-
JanuwWKM 6unaH ¢apK KuiaaguraH QyHKuvsmap 6up-GupuHMHT
CYTICPIO3NLHUACH Gynaau.

2-¥30X. 4- TabpudHUHr a) KUCMUTra acocaH SUpop x
y3rapyBYMHH X, (i = k) 611aH KaiTa HOMJIAacaK, HaTHXala K&M
Y3rapysuyuam Q)yﬂxunﬁra sra Gynamus. by xomma x, Ba x,
yarapysuwiap allHaH TEHIIaWTHPUAAU HeG alTaMH3. acanaH,
XvyBa X Ay QYHKUMSNApAaru y HM x OMIaH Kaiita HOMJacak,
y BaKTAa XvX=X Ba x A X = (0 QYHKUUJIADHH XOCHJT KHIAMK3.
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3-n30X. 4- TabpupHUHT a) KHCMHTA acocaH arap @ c O
6¥nca, y xonma @Y c (®)) Ba ymMymMaH r<s 6¥nraHnaa
D < (D).

S-tabpud. X, xp, XVy, Xy, Xy acoculi ssemenmap
@YHKYuALIGpHUHE Cynepno3unuacy (opmyaa deb amasaou.

13- §. Byap anreopacu
IZ[ by bﬂeeﬁpacunune maspugpu. Mucoanap.

Tabvpud. Konsionxuusa (xny), oussionkyus (xvy), unxop
(X ) amannapu ea 0, | € M snemenmaapu anuxsatzan M mynaamda
wy manmuruid amannap 6a 0, 1 saemenmaap yuyn Kyiiuoaeu axcuo-
Maasap

X=x; (N

Xy = yx; (2)

)z = x(y2), (3)
XVY=YVX, 4)
(xvpvz=xv(yva); (5)
Xyv2) = xpvaz; (6)
xvyz=(xvy)xv); (7)
xvy=Xy, (8)
Xy=XVy; ©)

| xXvx=2Xx, (10)
xx=X; (11)
lx=x; (12}
Ovx=x (13)

6axcapuaca, 6yndaii M myniam Byass aszebpacu oe6 amasadu,
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bynb anrebGpacyra Kyiinaary Tymaamiaap Mmucona 6¥1a onaau:
I. M — 6upop T¥nnaM (MacanaH, T¥Fpu YM3UKIa ETTaH
HYKTajap TYIIaMy €KH HaTypaJl CoHap TYTUIaMH) Ba W, — UIY
M HHHr XaMMa KHcM TVmilaMaapugad ubopatr TyinamM OYNcHH.
XY(x, y € p,,) OPKAJIH X Ba y TYIUTAaMNIAPHUHT X[ y KECHLUIMACHHH,
Xvy OPKajld X Ba y TYIaMiapuHuMHr x Uy GupnalmiMacutd, X

OPKanH x TYIWIaMHHHT M Tynnamrada X TYAOHPYBUHMCHHHU,
0 opkamu @ 6y T¥miaMuH Ba 1 opKanu M tyiaMHH 6enrunab
oflaMu3. Y xonpa p, t¥ruiam Bynes anrebpacu 6YnanM, YyHKM
toKkepuaa Kypcatunral 13 ta akcuoma GaxapHiamy.

2. Mynoxazanap TVU1amMsn Y4YH A, v Ba — aMaJUiapi XaMIa
0 Ba 1 3neMEHTNapH aHUKJIAHFAHJIMTH YYYH OV TyrisiaMHM Byib
anrebpacH ged TaXMHH KWIMIMHMH3 TYpraH ran. JISKMH OYHHHT
yUyH KyWHaard aHUuKIHKHH KHpUTHID Kepak. A Ba B mynoxa-
3ajap aliHaH TeHr 6¥nHLIM YuyH A< B 3KBHBaJISHT/IHK abComIoT
YUH OVIMILA KepaK, AHa WIYHAAW TYIUYHYa KHPHTHJITAH MYJI0-
xaszanap tyrniaMy byas anre6pacu 6¥naan.

m Mya.»woau Macaaa ea moniiupuxaap

1. Ky#unaryg dopMynanapHHHT ‘-I-HHJIHK TYTIAMIApUHU TOTHHT:
A=xpvxpviy; B=(xvy)Xvy)Evy);
C=xyzvXyzvxyz;, D=(xvyvDxXvyvxvyvi);
E=oIvey;, F=(xonNa(ivi);
G=xy>(xoy) J=xvy-{(xoy),;

L=xvy-oz; M=x->20->2->x-yp).

2. 1- Macanaga KenTHpwirar dopmynanapaad Tyaunaran Av B,
AvC, AvD, AvF, ArB, ArnC, ArnD, ANF, A B,
A->C Ao D Ao F, Co>D, C»F, CeoD, CoB,
CoF FoFE A-BS5C AS5Fo5C, (Ao P> C,
AP ~»D, Ao F«E E-»B E-C, Ee& D, EoF,
G»>BG>C, oD GoFJoB J»C JeoD JoF,
L>B L>C LoD LoF, M»B M- C, Mo D,
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Mo F EoFoL MaJoG, (Lob)oM (AoG->F,
Ao MeJ Mypakkat dopMynaTapHUHT YHHINK TYTIAMUHU
TOIMHT.

3. fi=xyv? Ba f, =x(xyvyzv(yviz) GyHKUMATApPra TEHT
Ky4nu 6¥sraH dyHKIUUANADHU TOMUHT.

4. Enron kuttMar cakjioBun (f(0, 0, ..., 0) =0) n Ta apryMeHT/IH
Xap Xwi1 GYHKUMSUIApDHUHT COHH Hevyrta?

5. Yun guiimar caknorsus (f(1, 1, ..., 1) =1) n Ta apryMeHT/IN
Xap XW/1 GYHKUWANZPHWHT COHM HeyTa?

6. Kyhugaru f(x, y, 2, ) = (xvy)}(zvi) Ba f(x, y, 2, ) =
=xZvyzvxivyt xampa fi(x, ¥, 2, H=xyvzt Ba f{x, ¥, 2, O =
= {xv(yv)(xvH(yv) QYHKUHAAAPHUHT TEHT KYUIHJIBTHHHA
ucboTnaHr.

@ MycTagua HULIAIN YIyH CABOJ Ba TONIIHPUKJIAp

1. MaHTHKI# aMATTADHMHT YHHIMK TYILTaMAapH.

2. DopMyAaHUHE YHHIHK TYIU1AMHU Be6 HiMara alitamMua?

3. Mynoxazanap anrebpacu dyHkumsItapH. KayoH dhyHKUHSUTap TEHT KYWIH
ae6 afTunann? OyHKUMANAP CYTIEPMOINLIHACH HUManaH ubopar?

4. bynb anreSpacH TaLPHPHHYT KeTTHPHHT.

14- §. ManThg axrefpacanarn HEKH TapadaamMa KOHYH

[v] Hxxumapagaama pyuxyus. Ya-yauza uxicu mapagaama dynx-
yus. Hrexu mapagaama xonyn. Mucossap. Teopema. Jlemma.

DA MKKM TapadaMa (KuMa) GyHKUNA TyLIYHHACHHU
KHWpHTaMu3. f((x,, X,, ..., X,) GYHKUHATa UKKH TapadiaMa 6¥araH
GYHKUMAHH TOTHUI Y49yH f GYHKHHAHHHT YAHAHK XaIBalluaa
XaMMa Y3rapyBUHNApHH YIAPHHHT MHKOPUTa anMallTHPHIL KEpak,
SThbHY XaMMa xoitaa 1 HH O ra Ba 0 HuM | ra aTMaLlITHPHIL Kepak.

lI-tabpud. Kyiiuoazuna anuxsanean
f.(xl, xza arey xn) = f(fp fp sesy fn)

dyuxyus f(x,, x,, ..., x ) Qynxyuanune uxxu mapadsama Qynx-
gusacu deb amanadu.
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2-TabpHuP. Aeap

FO X e, X, )= U0 Xy oo X,) = [(F, %y, -0, X,)
mynocabam Gaxcapuaca, y xo10a f(x,, x,, ..., X ) 2a y3-ysuza uxxu
mapagrama Pyrkyun oeb amaraou.

Tavpudra acocal, f(x,, X,, ..., X,) UKKH TapadiamMa pyHK-
ums (o, ..., o) Ba (&, ..., &,) KMAMATNAp caTpnapuia Kapama-
Kapiuy KpiMatinap Kabyn xuaagy.

Muconnap. 1. Mynoxaszanap anreSpacUHMHr acocCHil
afneMeHTap dbyHxUuuAnapura HKKY TapadaaMa 6¥narad GyHKuus-
NapHM TOIIUHT.

1) f(x)=x rayxkxu TapadyiaMa pyHxims f;'(x) = x 6ynamL

2) f,(x)=X ra uKKK Tapadnama pyukums f; (x) =X 6§-
JAIM.

3) f,(x, ¥) = xy ra MKKU Tapapnama GyHKUMA f, =x vy
Oymagu.

4) f.(x,y) = xv y ra ukkid Tapadnama GyHKaHs f, = Xy
6¥nann.

5) fi(x,y) = x -y ra MKKY TapadnamMa GyHKUMs f5 =y - X
6Vi1anu.

6) f.(x, ) =x ©y ra HKKku TapapnaMa GyHKUUA fo=xeoy
Oynamu.

7 fi=1ra f;=0Baf,=0ra f; =1 uxku Tapadpnama
byHxuMsa 6¥nanu.

Kenrupniran MUCOMTHUHI e4UMHMIAH KYpHHHO TypubAMKH,
£, (x) Ba f(x) dyukuusnap, rarpudra acocaH, y3-ysura UKKH
tapadaaMa byHxuMsiap 6¥nanm.

2. fix, y, = xyvyzvxZ QYHKUUAHHHT V3-¥3Hra HKKH
TapadnamMa GYHKUNMA 3KAHAUTHHH UCOOT KMIIMHT.

HcborT.

Oy =ZPvIIvEI=IPATIARZ=(xv Ny v (xvI) =
={(xvy)yvixvy)Zixv)=yvyzvxidixv = vxpxvy=
=xXyVv VXXV I =XYV YTV XL
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Jlemak, flx, y, 2) =f"(x, ¥, 7) KauAUrK y4yH f ¥3-¥3ura UKKU
rapagrnama dyHKUMAIND.
Teopema. Aeap

D(xyy .. x,) = S o Xy ) oees Sl X ooos Xy D)
Gyaca, y xoa0a

(b*(xﬂ rees xn) = f*(f;*(xlls .. x'lp; f (xml" A mpm))
Gyaadu.
Mcebor. D (x,...,x,)=D(,....X) =

= FUAE s s B s oo f Tt co0s B ) =
= T s oy ds eoes Fon (Tt ooy o, M) =
=f(fl"(x,,,.. Xip ds f (Xis woos Xy )} =
=f‘(f."(xu,»--,x|,,,,),-- S i ooy Xy D)

TeopeMaHUHT HCOOTUAAH UKKM Tapadnama KOHYH Kenub
YUK,

Hxkn Tapadinama KOHYH. @, ¢,, ..., @, @yAKyusrapuuHe
CYRCPROIULHACULA UKKH mapaaama Gyrean QyHKYUS MOC pasuion
Q) Py enny O UKKU MAPAPAAMA PYHKUUAIAP CYREPROSULUACUSA
mene Kyaudup, seru azap A = Clo,, ©,, ..., 0,,) Popmyaa fix,, .., x)
ynrtusaiy peanusayus mea, y xonda C = [0}, 93, ... 9] op-
Mysa f1(x,, ..., X)) QYRKUUSHU pearu3auus 3madu.

by popmyna A ¢opMyrara HKKH Tapagaama 6ynrad GopMyna
neh alitiiagu Ba yHn A" nebd denarunaimus. demak,

A" =Clo], 03, ..., 0],

YVwby KoHyHIaH V¥3-¥3ura kKW Tapadsiama O¥arad
GVHKUAATIAPHUHT  CYTIEPRO3WUMACH  SIH&  V3-Y3ura  MKKH
rtapadaama GYHKUMA GYnunIMry Kenu® YMKanu, s’bHH arap
¢, ©, .., ¢, ¥3-¥aura uken Tapadnama ¢ynkuma Gynca,
7 — X.T¥pacsn
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y xonza @ =¢'(9,....¢,) ¢VHKUAA XaM ¥3-V3Ura MKKH
tapadaama G¥nang. XaKHKATaH XaM,
P =9 (@), s 00) = 0(Qpy ..., 9,) =D

Arap dyHkuvs dhopMyaa opkanu NdoganadTad Ba 6y dop-
Myna V3 HaBbaTHiIa A, v, — MaHTHK amamiapyd opkanu udoaa-
JlaHTaH 6yrca, y Xonna 6y gpyHKUusATa (GopMymnara) NKKu tapag-
naMa 6yaraH GyHKIUSHA (bOpMYIaHu) TOMHLI YYYH v HH A Ta,
A~HA vra, | A1 0 ra Ba 0 vM | ra aamaurrupuin kudos. by
NPUHIWIHA TeHT Ky4au dopMynanapra UUIIaTraiad, AHa TeHT
Ky4iy (opMynanap XoCua KwiaMus, abHB A(x,, ..., X,) =
= B(x,, ..., x,) 6¥nca, y xonma A*(x, ..., x) = B*(x,, ..., x).

Y1iby NMpUHINIT OpPKAanyM MAaHTHK aurebpacHHUHr OHp
dopMyracuIan UKKUHYM GopMynacura, OUp TeopeMacHIaH
UKKUHYH TeopeMacura, Oup TabpudugaH HKKMHYH Tabpudura
KeXaMU3.

MacanaH, oKopuga kentupunrayg (2), (3), (6), (8), (10),
(I2) TeHr xyums dopMmysiayiapra yindy npHHUNTIHY MiarTcax,
4), (5), (M, 9), (11), (13) TeHr kyunum gopMynanap Keaud YHKaiu.

ManTux, anrebpacuna s3MeMeHTIApH # Ta APTYMEHTAH ¥3-
¥3ura ukku Ttapadnama OyHKUHATApIaH HOopaT OynraH TVm-
naMHM .S 6unan GenruaanMmn3, YHHHAT 3JIeMeHTJIapHHUHT COHU
2%"-' ra TeHrAUP.

DHAM ¥3-¥3ura MKKW Tapaguiama Oyamarad dyHKUUAARAD
XAKMIOATH JeMMaHM Kypub yUKainuk.

Jdemma. Aeap o(x,, ..., x)e8§ 6yaca, y xoada ynoan apey-
MEHMAAPURUHS YpHU2a X 6a X (YHKUuUSAGPHU KYUUW yoyau Suaan
Sup apeymenmau Y3-y3uea uxkku mapagaama oyamazan Qyrxuus,
ABHU KOHCIMAHIMAHY X0CUA KUAUWE MYMKUH,

Ncbor. @l(x, ..., x)¢5 OYIraHAUIN YYYH, LIyHAAMH
(ct,, ..., &) KUiMaTAap caTpH Tonmunaiuku, W&.,..d,)=
= ‘p(alv"': [}-n) 6}”.1131111.

@ (xy=x%(i=1,..,n) (YHKLUHMGHU  KUpWTaMu3  Ba
@,(x) = o(g,(x), ..., ¢,(x)) ne6 GenrunaG onamm3z. Y BaxIIa
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Kyitaoard HaTvKara sra Gymamus;

o(0) = o(9,(0), ..., 0,(0)) = @(0™, ..., 0%) = (&, .., O, } =
= (0, ey 00,) = @1, 1) = @, (1), ..., 0,{1)) = 0(1}.

Jlemma ncbor 6Vnan.

15- §. Manrug anreGpacunars apupMernk amanaap.
Kerankun Kymxanu

Apupmemux amanaap. Keeasrun xkynxaou. Manmuxui aman-
aapru apugmemur amaanap opikaru ugodasaw. Yuzurgau
gyuxuus. Teopema.

{0, 1} byap anrebpacvaaru xy KOHbIOHKUWA aMaiu onAuWii
apugmeTukagarn 0 Ba 1 coHnapu ycrujaru Kynaidtva aManura
Moc kexaau. AMMo 0 Ba | connapuHn Kyuul Hatkacu {0, 1}
T¥1utam goupacugan yerra ynukann. Iyauur yuyn UM Keraikun
2 MOAYANTA aCocaH Ky aManuau kuputaau (M. . Kerankuu
yrraH acpHUHr 30-iinnnap Gouwinpma MocKBa maBiar YHUBEp-
cUTeTHaa OHMpUHYK HYING maTeMaTUK MAHTHK O¥inya MaMuii
CeMMHAp TAaUIKWJI TTaH). X Ba ¥ MYJI0Xa3utapHyl 2 MOIY/MH O¥¥inua
KYVIHIIHY X+ y cUdaTiaa OeITHIaHMH3 Ba ¥ KYHHIATH YMHIHK
Xaaeanu HMnaH oepuaaau:

X+y

= =1 R
= l— ==

0
1
1
0

YuHnuk xagpaiHiaad KypyuHHO TYPUOOHUKH, X+ y =X & V.
MaHTHK anrebpacruaary KynmaiTma Ba 2 MOIYIH OVHMYA KL
MAHTHK aMajnapH V4yH KOMMYTATHBIWK, ACCOIIMATMBIMK Ba
OUCTPUBYTUBIUK apuMETHK KOHYHIAPH V3 KYUUHH cAKNATH.
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bynw anreGpacumary acocHii MAaHTHKUI aMaIapHU KUPH-
THATAH apudMETHK aMainap opkald Kyikaarnya udogatarl
MYMKUH:

) X=x+1; D xAay=xy; 3 xvy=xy+x4+y;

H x->y=xy+x+1; S xey=x+y+1.

2 Moayau Oyfiuya KVUIMII aMaIMHHHT TabpHdHra acocad
x+x=0Ba xx=x (x"=Xx).

MaHTHK anredpacyuaarv ueranrad GyHKUUSHHA ATOHA apHQp-
METHK KYTIXaI WIAKITHra KEeATHPULI MYMKWH. XaKHKATaH XaM,
613 onmuHTH maparpadaapaa uctanrad QYHKUUAHH KOHBIOHK-
1M BA HHKOP MAHTHKUH aMarniapu opXanu udonanail MyMKTH-
NUTUHY XypraH 2aMK. lOKopHpa KOHBIOHKONSA, AUIBIOHKUUA
Ba WHKOP MaHTHUKHI aMaJiyiapiHi apu@MeTHK aMaiiap OpKaiu
Hporanaguk. emak, HeTanrad PYHKUUSIHU apUBMETUK KYTXazd
IIAKINTA KEJTHPHII MYMKHH.

I-tappud. 3 XX, .X +a kypunuwudazy kynxad

AKezaaxun Kynxadu 0e6 amaiadu, 6y epoa xamma X, yseapyeuuiap
Gupunyu dapaxcada Kamuawadu, (i, ..., L) kuimamaap campuda
Xamma I, Aap xap xun oyaadu, ae E,= {0, 1}.

2-tappud. x, +Xx, +...+X, +a Kypunumuoaeu q’)ynxuun
wusuKAu PynKyua 0e6 amaradu, 6y epda ae E, = {0, 1}.

Yuzuxam GyHKIMAHUHAT ndoJacuIaH KVpHHIO TYPUOIHKHM,
n Ta APTYMEHTAU YU3UKAK GYyHKUUSIap coHM 2! ra TeHr Ba
OUp apTYMEHTHN PYHKLHIAAP JOKMO YU3NKITH GYHKUMA OFnaau.

AKerankvH KYnmxany KypuHUNTaara xap oup GbyHKusSHHAT
apTYMEHTNApH COXTA 3MAcC apryMeHTAap O¥naan. X aKMKATaH XaM,
X, IIYHARR apryMeHT 6YncuH. ¥V Xonma mxruépuit f(x,, ..., x )
(PYHKIUSIHY KyHUAAr¥ KYpHHMIIA €3HI MYMKHH:

S, o, X)) =X 90X,, 0 X))+ (X, o, X)

By epna ¢ Gyuxuusa aftan 0 ra TeHT 3Mac, aKe X0/0a X, ApTYMEHT

J OYHKUMIHHHAT (KYTIXaIHWHT) apryMeHTIapH cadura KVInmi-
Maciau.
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SHIU X,, ..., X, APTYMEHTAaPHUHT WIYHAAR KMHMATIapHHH
ONaMU3KK, ¢ = | GYncuH. VY xonda f GYHKUUAHIHT KUAMATH X,
APFYMEHTHUHr Kuimartura Gornuk O6¥mamn. Hdemak, x, coxra
APryMeHT 3Mac.

MaHTHK anredpacuuaryd XamMMa # apryMeHTIUd YHU3HKIH
(pyaxuusuap tviviaMuan L xapdu 6unan 6enrmwiaiMus. YHHUHT
JleMeHTAAPHHWHT COHU 2*' ra TeHr 6Vaanmu.

Teopema. Aeap f(x,, ..., x)e L 6yaca, y xoada yndan
apeymenmaapu ypruza 0 ea 1 xoncmanmasapru xamoa x éa X
DYHKUUAAAPHU, QUPUM X0404 | yemuea «—» UHKOD GMARUHY Kyl
yeyau Gunan X X, PYRKUUARY X0CUA KUAUW MYMKUH,

16- §. ManTHK aireSpachiaarn MOHOTOH (hyHKuMSAAD

Mounomon dynxyua. Kutimamaap campunune 0aA0uH Keauuiu.
Taspudh. Mowomon @yuxyussap cynepnosuyuscu. KHI
(AHLID xypunuuwudacu (QYHKUUAKHUHE MOHOMOH QYHKKUA
Oyauw wapmit.

0 < 1 Myuocabatu opkamu {0, 1} TymnamMuud Taprubnari-
THPAMH3.

l-taspud. a=(a, .., o) saf=(B, ..., B) yuinamsap
campu Oyacun. Azap o, < B, (xeu 6yamazanda bumma i paam y4yx
menecuznuk uwiopacu baxcapaca) éxit o, ea B Kuimamaap campaapu
yemma-ycm mydica, v xoada o. gutimamaap campu B xuimamaap
campudan 0a0un Keaadu deb aimamus a o < P wakauda ézamus,

2-tabpud. a=(a, .., o) ea p=B, .., B) uxmuépui
Kuimamaap campaapu 6yacun. o <p dan f(o, ..., o) <
< fB, ... B,) Gaxcapusumuu Keaub wuxca, y xonda fix,, ..., X,)
Gynryus monomon (Pynxuusn de6 amasadu.

3-tabpud. a<p daw flw, ..., o} >f(B, ..., B)

MyHocabam xeaub yuxca, y xon0a f(x,, ..., X,) HoMOHOmMOR ynxuus
de6 amaaaou.

Acocuil 3eMeHTap MaHTHKHI dyHKuusmapnad 0, 1, x, xy,
xvy (byHKUHsUTIap MOHOTOH QyHKUMAAAp 6¥Aub, X, x—- ), x>,
X+ y OYHKUMANAP HOMOHOTOH (PYHKUUANAPIHD.
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I-teopema. Monomon QYRKUUAAAPHUHE CYREPROZULUICHU-
OaH X0CUA KUAUHSAH DYHKUUA ARG MOHOMOM QyrKKua 0Vradu.

HMc6oT.P MOHOTOH (QYHKIMAAAP CHCTeMacH OVICHMH Ba
iy cucTeMagard QVHKUHSAAD CyMeprno3HLUsICHAAH XOCWI
KWIWHIAH pYHKHHA MOHOTOH 3KaHJIUTHHY NcOOT KUAWHI KepaK
oysIcuH, () paHmu Cynepno3uumnsd yuyH 0y TaCAHKHUHT TYFpH-
JUTH aHUK, YYHKY O cucTemManaru xamma GyRxuuanap MOHOTOH
dbyHKUMATapaup. X paHTAW CYMEPIIO3ULINAS YIYH TeopeMalari
TACAMK, TYFpH OVICHMH. YHUHT (K + 1) paHTIM Cynmepno3nuus
YUYH XaM TYFPHJIMTMHH UcOoTnaiiMus.

Q(x,, ... x), Wy, ..., ¥) € ®® Byncun. ¥ xonaa

@X), s X Vs Xy ey X5
PO s X Xy ovs X Vs oy V) =
= QX ooy X WV oo V), X ey X))

GYHKUNARAPHUHT MOHOTOH BKAHIUTUHM ncbornaut nosumM. By
epia y Ba y, Jap X, Y3rapyBUWIADHUHT 6upopTacy Ouian Moc
KEAWIIH MYMKUH. ¢ GYHKUMSHUHT MOHOTOHIIMIHAaH ¢(x,, ...,
X_s Vo X5 ooes X,) HUHT MOHOTOH (DYHKUMS SKAHIUTH Keaub
qUKaaK. F QYHKLUWAHUHT MOHOTOHJUTHHU HcboTnaiiMuiz. by-
HUHT yuyH F GyHKUHSHHHT UKKUTA ¥ Ba Y’ TaKKOCIaHaOAUraH
KM MaTIap caTPHHK KYpUO YMKaMU3:

Y = (0 ey Oy ey Oy s 0, By, BY) S
Y = (0 ceey Oy cves Opyn eoes Oy Bl oy BY)
Y <y 6yacun. Y xonma F(Y) < F(Y') 3KaHNMIHHH KypcaTtu-
wHMu3 Kepak. Kyfiugarunap Mabiaym:
F(y) = @(8), 6y epna j=i Gynranma &, = o, & = w(f);
F(y) = (&), Gy epna j=i 6ynranma §; =a, & = w(B").
W MOHOTOH dyHKIMA Ba ¥ <Y naH B’ < B xenubd yukkaH-

avruaaH § < § oyiramu. Swan o8) = F(Y) < 0(8") = F(Y),
YYHKH ¢ MOHOTOH QYHKUWAIAMD.
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X s ooy Xty ooy Vs Xiay coes X Q0 o3 Xy Xigs ooy Xy Viy s V) €
WHMIAUTHIAH (K+ 1} paHTAW CYNIEPITIO3ULIVS YYYH TeopeMa HCBoT
oyaau. deMak, MOHOTOH PVHKIVMANAPHUHT CYTIEPRO3UTIMSICUAAH
NOCHI KWIHHTAH PYHKIKG SHA MOHOTOH QyHKUUSIVD.

KOHBIOHKUUA Ba AUIBIOHKIHA MOHOTOH QyHKUHSAap OVi-
FAHJTHTH YYYH, TeOopeMara acocaH, YAApHHHT CYHNeprO3HUHg-
CHA2H XOCHJI KUMUHTAH QYHKIHMSA XaM MOHOTOH Gymanu.

2-teopeMa. Aeap fix,, ..., x)e M 6yaca, y xor0a yrndan
apeymenmaapy ypruza 0, 1 ea x thynxyusnu kytivw yeyau busam
X QYHKUQUAHU X0CUA KUAUIL MYMKUH.

;_ Myammoau macasa eéa monwupuxaap

1. Mynoxasanap anreSpacuHUHT acocHil nemMeHTap GyHKUMA -
fapura UKk tapadiaaMa 6¥araH QYHKUMAAAPHU TOMHHT.

2, XaMMa UKKH apryMeHTIH ¥3-Vaura WKKd Tapadiiama oynrad
(pYHKUMSIIAPHY TOTIMHT.

3. nTa aprymMeHTIH ¥3-V31ra UKKN Tapadyiama 6ynraH GyHKLIHA-
JAPHHHAT COHUHU TOMUHT.

4. f=(XvyD)xyvxZ) Ba @=(xv y)z v it byHkuusaapra
UKKH Tapadpnaama oyinran GyHKUUSNAPHK TOTIHHT.

5. a) x>yeoz, 0) xvyvzvi, B) xoye>Z (popMynanapHmn
Kerankuy KVIIsaau KYpHHHILINATE KEATHPUHT.

6. OyHKMAHUHT JKeraKuH KVITXaan KYpMHAIIHAATH ndoaacu
SAroHa 3KaHMUTHY UCOOTNAHT.

7. YN3ukad QyHKUUSJIAPHUHT Kalicu BUpu ¥3-¥3ura UKKH

tapagpnama hyuxuyvg 6ynaau?

« XYVXZVYZ= XY + X7+ yZ OKGHIHUTUHKA UCOOTIAHT.

9. Kyitnaaru dopmynartapHy KerankMH KYTIXaaM KYpUHULIUIA
KEATUPHHT:

-}

XVYVZ, XYVYINXT, XYT v XYI vV Xy v XVI.
10. XKerankud KyTIXaau KypuHULIMAATH QYHKUHAHHHE XamMMma
apryMeHTNapy cOXTa apTyMEHTIAp SMaciIUTuHH UCOOTIaHT.
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11. Yu3uxny ¢GyHKUIUgAapHUHT KaficH OUpuH MOHOTOH (yHK-
nusnap 6ynagu?

12. Hosb (6up) cakiosud MOHOTOH (DyHKUMSAIAp alftHaH Gupra
(HONra) TEeHT 3KaHAWTHHH UCDOTIAHT,

13. Mkkn aprymMeHTIH XaMMa MOHOTOH GYHKUWSAIAPHH TOITHHT,

14. Kyliuna xenrupunrad GyHKIUIapHUHT Kaficl 6HpU MOHO-
TOH (YHKILWA 3KAHIUTHHY aHHKJIaHT:
a) xyvxzvxZ, 0) x >{(x->y); B);v—yefvj?;

N xvye Xy, o) xyvxvig; €} Xy v yzv xz.

15. AiiHan koHcTtaHTanaH (0 éxu 1) dapk KHIyBUH GYHKIHA
MOHOTOH OVIUIIN Y4YH YHU KOHBIOHKUHSA Ba AUIBIOHKIUA
CYTIEPTIO3NIIHACH opKaTW Hdoaanai eTapiu Ba 3apypidruid
HCOOTNAHT.

16. MonoTton ¢yHKIusTa MKKW Tapadnama 6¥nraH byHKINI
MOHOTOH 3KaHJIMTHHMU UCOOT KUJIHHT,

17. Pakar Ba daxkaT €Ky KOHCTAHTANAp, €KH Y3rapysuuaap yc-
tiaa wHKop aManu G¥avarad KHIH sa AHUI kypunmumna
voratanrat GYHKUUSANAP MOHOTOH O¥ THULTUIHI KYPCATHHT.

4?7 MyCTAKHA HUIIAW YYYH CABOJ BA TOMMITHPUKAAD

L. Mkku tapachnama pyHkuKMa Ba ¥3-¥3Mra MKKH tapadaama pyHKLHA
TALPUDAAPUHN KEATHPHHI.

2. MauTik aarebpacunarit HKKH Tapagiama KOHYHHI E3UHT.

3, ManTHK anreOpaciaarn apudMeTHK amannap. KerankuH Kynxagd.

4. ManTHK anrebpacuaarn MOHOTOH GyHKXUMANAD.

17- §. ®ynkouosan énuk candaap Ba [loct TeopeMacn

[Z[ Tyauk ynxyuanap cucmemacu. Hixu mapagaama dyrxuusnap
cucmemacunune myauk 6yauw wapmu. Enug cungaap. Xycyeut
yrruuonan énux cung. Makcuman gyuxyionan énux Cuxg.
Tocm meopemacu. Hamuxca. Tynnam énuru. Hocm xcadeanu.

MauTuK anrebpacuHUHT @ = {Q,, ..., ¢,} OYHKUMsIAp CHC-
TeMacH OepuaraH GYICHH.
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I-rabpud. Azap manmux arcebpacunune UCmMaiean Qynk-
wuscun © ={Q,, ..., @} cucmemadazu QYHKUuIAGp cynepno-
wHACH opKani ugodansaw mymkun oyaca, y xoada ® myauk
pyuxgusaap cucmemacu del amanaou.

Mcranran dynkansay MKHI éku MAHLIU xypuHmunaa
ndroganall MYMKUHJIMTHIAH {Xy, X v ¥, X} GYHKLIHAAAD CHCTE-
MACHHMHT TVAMKAMIM Keus unkanu. {xy, x + y, 1} dyHkuuganap
cHeTeMacHl XaM TVAMK, 6¥aagy, 4yHKW McTainrad (GyHKUUAHM
KerakuH Kymmxaay KYPHHMIIULA KEATUPWIU MYMKHH.

Kyitngarn GyHRuUMAAAp CUCTEMACHMHUHI TYAHKIAUIUHU
HchoTAalMU3:

a) xy, X, 0) xvyXx; B) Xy, x+y1;
r) Xvy; n) X7; u) x+y,xvyl;
Xy x+y+z,x0,00; 3) x> 0nX; ey x—3y0.

Hc60T. a) xv y = xy, TbHH IUIBIOHKIIUA AMATHHH KOHb-
IOHKIIMS Ba HHKOP aMalTaph opKaakn Hdoaanall MyMKUH. Jlemaxk,
{xy, X} dyaxunamap cucreMacn TYAUK 6ynaau;

6) Xy =Xp =XV J 3KAHAWIM MatayM. Jemak, WCTairan
MAHTUKUIA GYHKLUMSHU AU3BIOHKLIAA BAa MHKOP aMmaiapH OpKaau
nboaanaca 6ynaau. WIyHMHr yuyyH XV y, X} dyHKOUASIAp
CHCTEMACH TYNMKAUD,

B) MAHTHE, alredpacHHUHT UXTHEPMH QYHKUMSACUHH TroHa
KerankuH Kynxaau KYpUHULIMIA KEITHPUIL MYMKHHJAMTHOAH
{xy, x+ y, I} dyHxuManap CHCTEMACHHMHI TYIUKJUTH Kenub
YUKAAM;

T) Ba ) MaHTHK anreGpacuaard ucTtanradH yHKUMSAHU

yix, y) = x_y Ba ¢(x, y) = x v y Weddep dyHKUNGAAPH OPKATH
ndonanar MyMKHMH. XaKHUKaTaH xaM, X = ¢{x, X),

xXvy=xvy=¢(x,y)= ololx, y), ¢(x, »))
B4

xy =@(X, y) = olelx, x), oy, ¥))
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acocuit MaHTUKMil amannapuu Hleddep dyHnknuscu opkanu
ndonanawr MyMkuH. Hemax, {¥v} Ba {xv y} dyHKURANAp
cucTeMacu Tyauk 6ynann.

W) Xvy =Xy + X+ y OYArananry yuyyH xvy + {x + y) = xy
B¥nann. {xy, x+y, 1} T¥nuK cucTemMa 3xaHauru B) Ganaa ucbot
KHSJMHIAaH 304, aemak, {x+y, xvy, 1} cucrema TVIMKIUp.

Xyanu wysaai 6ouka GysKunsaap CMCTeMacHHIHT TYTHK-
NUTUHA RCOOT KUAMIU MYMKHH.

I~-teopema. Aeap ®={¢, ..., ¢} pyuxyustap cucmemacu
myinuk 6yaca, y xoada ynea ukku mapagpaama ouean ® ={gy,..., ¢,}
hynruusaap cucmemacy xam myaux 6yaradu.

HcBoT. @ cucTeMaHUHT TYAUKIUTHHW MCOOTAA YYYH
ucranran flx, .., x,) GyAKUMAHY ° CHCTEMAcHAarH (pyHK-
LHSATAD CYREPHOIMUMACH OpKanu HdoAaTall MyMKHHAMTHHA
KYpcaTMLIMMU3Z KepaK. BYHHHU yuyH aBgan f* yHKUMSHU
O={¢, .., ¢, cUCTeMagarn YHKUMANAD OPKANH Hdosarai-
MHU3 (® cucteMa TYIMK, OVAraHauru yuyH Oy mpouenypaHu
oaxapuur MymMxkuH). KeilliH MKKY TapadiaaMa KOHYHTa acocan
MKIKH Tapadhiama HYHKIHSUTAP CYyTIePRO3HIMAICH OpKany f (pyHK-
LUUAHH XOCHIT KUInaMu3.

Mucon. Kyiivoars ¢byHkumsiap cuCTeMacHHUHT TYINK

IMACAUTUHY HCBOTNANWINK:
a)y ¥,1; 6) xy,xvy, B) xX+y,X;

I} Xvv yIvXxi,X; g3y xyvyzvxz, 0,1,

a) ¥ = x +1 ra renr. Jdemaxk, {X, 1} cucremanarn QyHKRUHA-
nap Gup apryMeHTIM dyHKuUsiap Gynamu. busra mMabiymky,
OMp apryMentIH QOYHKUMSUIADHWHT CYREPTIOIMUUACH HATHKA-
CHAA XOCKH KHIKHHTAH GYHKIUA siHa OMp apryMeRTAn GyHKUMS
ovmanu. Harmxana, 6y cucremanard GyHKIUMAAp OpKaiy Kt
apryMeHT1d hyHKupsiiapHu Hdoganad ovnmaiiau. LyHuHE yayH
{¥,1} T¥nuK cuctema amac.

6) {xy, xvy} cucreManard QyHKUMIAPHAHT MKKANacH XaM
MOHOTOHANP. MOHOTOH (GYHKUNSNAPHUHT CYNEPMTO3ULUACH
OPKand XOCHA KWAHHIaH (pyHKIIMA SIHA MOHOTOH GVIutLMHW
WehoT KunTad 34K, Jdemak, 6y nkxana QyHKUUAHHWHT CYTIepTio-
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IMUHACH OPKANH MOHOTOH OViMaraH dyHKUMANAPHA Mdoaanall
MYMKHH DMac Ba HaTwxkana, {xy, xvy} cHCTeMa TYINKMAC CHC-
TeMa OYnaau.

B) {x+y, X} cHcTemagary yHKUMSIAAD YUMKAU PYHK-
uustiapanp. HlyHUHT yuyn Oy pyHKUUANAD OPKATH YHIHKJIHMAC
bysxumsutapHu udoganabd oynmaian. Jemax, {x + y, X} Qynk-
LHAAAP CHCTEMAcH TYTHK 2Mac.

ry {xyvyzvxz, X} cucremanaru QGpyHkuuasap y3-yaura
UKKH Tapadnama dyHKuusnapaup. by QyHKUWATApHUHT
CYNEPNO3UUHACHAAH XOCHI KHNMHIaH Xap KaHAai ¢byHKUUA
XaM V¥3-¥3ura vikku tapadnama $yHKUHg OViagu. [lemak,
{xyv yzv xz, X} GyHKUMATAP CUCTEMACH TYIMK 3MAC.

) {xyvyzvxz,0,1} cucteManari OYHKUMANRPHWHT XaM-
Macu MoHOTOH (yHKIusanap 6ynagn. MoHOTOH 3Mac (yHK-
unsnap 6y cucremanard ¢hyHKUUSAap opxanu nbogaraHMaian.
Hemak, {xyv yzv xz,0,1} cucTeMa TVJIHK 2Mac,

Lyunait knau6, :oKopyaa KeATMPUITaH Macana eduMUHHHT
AHANMM3MOAH KYAWIOATry Xxynoca Kelud YuKanu.

bepuaran @ dbyHkuUMgnap CHCTEMACHMHHHT TVWIHK 3Maciau-
THHU HCOOTIAII YYYH CUCTEMANArH (HYHKIUMSIAPHUHT IIYHAAN
YMYMUHA XYCYCHATHHU TOIMULI KepakkH, Oy xycycusar byHk-
HUAAp CYTIEPHO3MLUMACH HATHXKACKHIA CAKJIAHCHH.

XAKHKATAH XaM, Y BakTaa GyHnai xycycHsaTra 3ra 6yamarand
byukuusaHr & cucTeMagarn YHKUHANAP CYNEPOO3IUUHACH
OpKanM Xocun Kunub 6yamaitnm.

DMYHKUMSITAPHAHT Y MabIYM XYCYCHATIAPHHU TEKUIUPHLI
V4yH oJatna ¢GpyYHKUHOHAA ENMK CUHIAp TYLIYHYAcHIaH
doitnananunagu.

2-tabvpud. A2ap A cucmemadazu yHKHUSAQP CyREPROIU-
yuscudan xocun 6ynean GyHKUUA SHA WY CUCMEMARURE Fqemenmu
byaca, y xon0a Oyndall cucmena cynepnosuusa Huctaman nux
cucmema de6 amaraou.

3-Ttabvpud. Manmuk ancebpacunune cyneprozuyuaza
Hucbaman énuk OVazan xap Kawoal (pVHKUuAAD cucmemacu
dynxuuonas énux cungy oeé amanadu.
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PaBimanku, MabayM OHp XHJI XycycustTra sra oyaran ¢pyHK-
HsIap cHereMacH GYHKUMOHAN €MUK CHHOHY TAWKUT 3Taon
B2, aKCHHYA, MabayM byHKLHOHAN €MUK CHH(Ta KHPYBYH
QVHKIIHATAD OUp XM NycycHuaTra 3Ta O¥nrad GyHKIHINapaup.
Kytivgary dyarkuusanap cucreMact QyHKIIMOHAT €MUK CHH-
napra MuUcoJ OVaa onagu:

a) 6Mp apryMmeHTI¥ (pyHKuMsaap;

0) MaHTHUK anrebpacUHMHT XaMMa QYHKUMIIADH;

B) L — 4m3ukin GbyHKIUSIAp;

T} S — ¥3-¥3ura ukku tapacdiama GbyHKUHSATAp;

n) M — moHOTOH GYHKUUINAD;

¢) P, — HOIb KMHMATHH caKIoBUM QyHKUMsIIAP;

XK) P — Gup KMAMaTHH CaknoBuy QyHKIWMIAP.

4-tabvpud. Byu cunghdan 6a manmux, areefpacuniine xamma
yuryussapu mynaamudar apy Kuayedu QyRKUUOHAA ERUK CUHG
xycycust yynxunonaa énur cungy deb amasadu.

MyHzaln kuud, OYHKUMHSITAP CHCTEMAcHHHHT TVIHK, GY-
JINIIUTUTH YUYH 6y CHCTeMana Xap KaHaai xycycuii GyHKIHOHAN
EnuK cHH¢ra KupMaligurad (QpyHKUUA TONWIHUINK eTapid Ba
3apypamp.

S-tavpud. Ya-y3udan ea manmux ateeOpacunitne xamma
pyuxyusaapu cungpu (P)) dan apk kuayeuu @yrkuuonas énux
CUH(AGPea KUpMAiQuaaH Xycycuil (OYHKUUOHAN ENUK Cund maxcu-
Maa yuxuuonaas énuk cung) deb amanadu.

MaRTHK, anreGpacuna xamMmacu 6ynud Geluta MakcuMal
(bYHKIHOHAN €MUK CHHG MaBXKYA:

P, — Honp cakyioByd QyHKUUANap cuudu, P — Oup cak-
noBuUM byHKUUSAAp cUHPH, M — MOHOTOH PYHKUUSUIAp CUHOM,
S — y3-¥aura vKKU Tapadaama GyHKUHIAp cCHHOM, L — 4H-
3MKIH (PYHKLIUAIap CHHbH.

[Tocr teopemacu. ®={g, ... 9,} Qynxyuazap cucme-~
macy myaux Gyauwauey y4yuw 6y cucmemada P, P, M, §, L
MaKcuMan OYHKUUOHAA énuk cungaaprunz xap bupuea xupmaii-
Quean kamuda Gumma Gyriyus magxcyd 6yauuwu emapau ea 3apyp
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(ronu @ = {9, ..., 9,} cucmema P, P, M, S, L maxcuman
PyrKyuonan Enuk cunaaprune dupopmacuruRe Xam Kucm myn-
Aamu Gyamazanda ea pakam wivH@azuna myaux, cucmema 6yaaou).

Hcbot. @ ={9,, ..., 9,} TVIHK cHcTeMa 6YACHH, AbHM
[®] = P,. ®apa3 KumaMu3ku, & MakcuMan GyHKLMOHAN €MUK
cvHdIapHUHT OMpOpTacH. Y BakTaa F HAHT EMUKIHIHHA XHCoOTa
onu6, PI®]c[F] = F nM €3uli MyMKHH, AbHM F= P,. AMMoO
OyHAall 6ynuIH MyMKUH 5Mac. Jemak, @ ¢ F MmyHocabat 6axa-
prMaigu.

TeopeMaHHWHT eTapAWIUIH HCOOTHHH VKYBUMIApra XaBojia
3TaAMH3.

Hartuxa. Maumux arzebpacudazu xap Kanoaii oyryuonan
énux;, cungp P, P, M, S, L maxcuman gyuxyionan énux cung-
AQpHUHZ OUPOPMACUHUHZ KUCM myniamy 6Yaaou.

Amanpa Gupopra ® = {¢,, ..., ¢ } CHCTEMAaHHHT TYIHK €KH
TYTUK SMacauran anuiaim yuyH [Toct Xanpanunan ¢otinana-
Hunaau. [oct XanpanH Kyiinaari KYprHULINa Oynami:

plP|ls|L|m

@,
P,

(Pn-l
?,

ZKagpanuuHT XoHanapura yiua catpaard GyHKUUA $YHKIIHOHAN
€MUK CHH(AAPHUHT eMeHTH O¥Iica «+» uiepa, 60yiMaca «—»
HIIOpacH K¥iunanmy.

® = {9, ..., ¢, cHcTeMa TYMUK GYHKUUANAP CHCTEMAcH
OYNMUIIM YMYH, TeopeMara acocaH, XamBaJHWHT Xap OHp YCTy-
HHAa KaMuaa OUTTa « — » uiiopacH GVIHIIN €TapaHn Ba 3apyp.

®={g, .., ¢,} yHKUMANAP CUCTEMACH TYNHK OYAMacAUTH
yaye P, P, M, S, L makcuMan (pyHKUMOHAN €MUK CHHIAp-
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HUHT OMPOPTACUHUHT KUCM TVnamu Oynuiiu, svuu [loct
XAABATUHUHT OHPOP YCTYHU TYIIHK «+» HIIOpamapuaad Hoopar
6VnmuM Kepax.

DOyHKUNUTAP CUCTEMACUHUHT TYAUKIUTH TYWIYHYACK OHIaK
CUHOHUHT (TYTUTAMHWHT) énuru TYIIYHYACH Y3apo OGOFIaHraH.

6-Tavp UG . Abusan P, (manmux, arcebpacununz n ma apey-
MEHNLIU XAMMa (DYHKUUAAGPURN Y3 UHHZE OAAH) MYNAAMHUNS OLUpop
Kucm mynaamunu beacunaiamuz. A mynaam Qynxyussaprunz cynep-
ROBULUACHOGH XOCHA KUAUHSAN XAMMQ OYAb QYHKRUIAGPUE MPRAGMYU
(A mynaam pynkuusaapu opxasru ugodaranzan xamma 6yae Pyni-
yuasapu mynaamu) A mynsamuune énuru 0e6 amaradu eéa [A)
Kabu berzunanadu.

Muconnap. 1. A= P, 0yncuH, y xonma {A] =P,

2. A={l, x, + x,} 6YncuH, y xonga A TYTNIAMHUHT EMUFH
xamma L — uyusuknu byHKUHAAap TYIaMUEaH noopar 6¥aanu.

Tynnam €nyFn KyWMBIard xoccanapra sra:

1) [Al24;

2y [I4]) =45

3y arap A c A, 6ynca, y xonna {4 ] c [4,} G¥nann,

4) (A UA)2[4,1UL4,).

7-tawvpud. Azap {A]=A 6Vaca, vy xonda A mynaam (cung)
gynruuonas énuk cungp oeé amanaou.

Muconnap. |. A= P, cung €nuK cuud 6ymamu.

2. A={1. x, + x,} cundu ennk cuHd OynAmMann.

3. L cund énuK cund 6¥naay.

OcoHrMHa KYpUID MYMKHMHKH, Xap KaHiuai [A4 ] cuHd énug
cundg O¥nagu. by xon k¥nruia pyHKUNoOHAN €MUK CMH$RIapHn
TOTIAWITA EpAaM Depadu.

Tymnam EnHrM Ba €NMHK CUHQ THAMAA QYHKIMAAAP CHCTE-
MACHHMHT TYIMKIUTH XaKkuaard Tabpud (aBsaaru TabpHdra
SKBUBANEHT OViran TabpHd) HU OCpHLI MYMKHH.

8-tavpud. Aeap |A| = P, &¥uca, y xoa0a A ¢ynxkyuaiap
cucmemacy myaux, 0eb6 amasaou.
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Mucon. Kyiivaaru GyHkumanap CHCTEMATAPUHWHT TYAUK
IMacTUruau TTocT XajBamu opKanu UcOOT KUNafnuK:

a) & ={0, xy,x+y+7}; 6) &, ={lLxy,x+y+2};

B) &; ={Xy v XTvyz}; N e, ={0,Lx+y};

oy o, ={0, 4, xy}.

ARKE M
a) 0 + - - + +
Xy + + - - +
X+Y+7 + + + + -
6) 1 - + - + +
/g) — —
X+y+3 + + + + -
B | XpvXIvyZ| - - + - -
r) 0 + - - +
i - + -
X+y + - - + -
i) 0 + -1 -
1 - + -
Xy + + - -

Kanpangan kKyYpHHHO TypuUbAUKHM, IOKOpUAa KEJATHPHATAH
XaMMa (QYHKIHSIAP CHCTeMacH TYJIMK 3MAC, YYHKH Xap GMp
cUCTEMA YIVH XaaBanaa OUTTa VCTVH aKaTIHA «+» HIIOpana-
punaH udopatr. HlyHM TabKuATAUIMMH3 KepakKkH, Xap Oup
cHcTeMa yuyH 6y ycTydnap xap xwi. Hemak, Toct TeopemacH
waptupad £, P, M, §, L makcuman GyHKunoHan énuk, cuHg-
JAPHUHT OUPOPTACHHH XaM OJHG Tauurmall MyMKHH 3Mac. by
XynocanaH ¥3 Hasbartuna F,, P,, S, L, M Makcuman pyHKUHOHAN
€OMK CUHGRAPHUHT CUPOPTAcH UKKUHMKCUHWHT KUCM TYTINaMu
O¥na oaMaciIUIH Kenud YHKaIn.
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g Myammonu Macasa 6a monmupuxaap

1.

Kyiingaru dynxiusaap cucremacd GyHKHHOHAN EMUK CHH-
Jiap OYAVIIIHHHY HCOOT KHJIWHT:

a) OMp apryMeHTNH (pyHKLUUAAAP;

0) xamMMa MaHTHK aireGpacUHUHT QYHKUHSIapH,

B) L — unsuknu $pyHKuuanap;

) § — ¥3-¥3ura HKKH Tapadnama dydHKuMsnap;

o) M — MoHoToH (yHKUHANAD; '

e) P, — Homp KUHMATHU CaKIOBYM (byHKUMANAD;

X) P, — 6up xniiMaTHU cakjoByd GyHKUUAIAP.

Arap ® = (¢,, ..., ¢,) Ba F=(f, ..., f) dyHKUHOHAN €HK
cuHdnap 6ynca, y xonaa 1 F sa & ={g,...,¢,} nap xam
dyukumonan énuk cuudnap Gynuuman sa ®U FHUHT GyHK-
LIHOHAR €NMHK CHH{@ OYNMaciuruH HCOOTIAHT.

Kyfiumaru makeuman dbyukuuonan énuk P, P, S, L, M
CHHOQAAPHHHT OHPOPTACH HMKKHHUMCHHHHT KHCM TYILIaMUK
OYNIMacCAUTrHHH UCOOTNAHT.

. Xap kaunait waxcuii GynkuHoHan énuk cuud P, P, S, L, M

MakcUMaT GYHKUMOHA €MUK CHHMIAPHUHT OUPOPTACHHHHT
KHCM TYILUIaMH SKaHJIUTUHHA MCOOTNIaHT.

. Homb caknamoByu yHKIHS HOMOHOTOH (PYHKIIHA €KH ¥3-

¥aura ukkm tapadpnama GY¥nMaradH QyHKUWA IKAHNHTHHU
UCOOTNAHT.

@ MycTakpua HILZAM YUYH CABOSA B2 TOOIMMPHKIAD

1. T¥auK hyHxuManap cucTeMacH.

2. OyrkuroHan enuk cHHPAAp Ba XYCYCHH DYHKUMOHAT EMUK, CHHGpAAD.
3. Makcuman pyrxkumoHan énuk, ciHd Ba MocT Teopemacu.

4. Tymnam énwurn Ba [MocT Xaasanu.
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Myaoxa3ajnap XHCOOH aKCHMOMATHK MaHTHKUH cHcTeMa
oynud, Mynoxasajnap aaredOpacH 3¢a YHUHT WHTEpIIpEeTaLHsICH -
aUp (TARKHHUIUP).

bepuacan akcuomanap cucmemacu ne2uzuda (6azacuda) Kypus-
2aH AKCHOMAMUK HA3aDUS 0eD, 1y aKcuomanrap cucmemacuza masn-
HUO HCOOMAGHYGHU XAMMA MEOPeManap Maycmyacuza aumuiaou.

AKcHOMATHK Hazapusa dopman Ba hopMaiMac Hazapusiap-
ra 6yaMHagn.

dopMaTMac aKCHOMATHK Ha3apus Ha3apHH-TYTUTAMHIT Ma3-
MYH OWNaH TYIUpUITaAH O¥aud, KenTupud YHKApWId TYIUYH-
yacH aHHK GepuaMaraH Ba Oy Hazapusa acocad GUKpP Ma3MyHH-
ra cysHauu.

Kapanaérran axcHoMaTHK Ha3zapus YyYyH KyHuJard apr-
Jap DaxapunraH 6ynaca, TbHU:

1) Ha3apUSHUHT TUIW OEpHATAH;

2} dopmyna TYIWIYHYACH 3HUKITAHTAH;

3) akcuoManap mae6 atamagurad opMmynanap Tyrinamu oe-
pUATAH;

4) 6y Hazapuama KeaTupud YHKApHII KOUAACH aHUKJIAaHTaH
6yiaca, dopMan akCHOMATUK Hasapud aHUKIAHraH neb xucob-
NaHaau.

Kyitnaa Mynoxazanap XHCOOMHUHT CUMBOIUIapH, hopMyma-
CH, aKCHOMAJIAp CUCTeMACH, KeATHpUO 4YHMKapull KoudalapH,
dopMmyranap MaxmyacuaaH GopMyAaHH KEATHPHUO YMKAPUIL
KoumacH, AeAyKHHS Ba YMYMAALUTaH ACAYyKUUA TeopeManapH,
afpyM MaHTUK KOHYHJApUHUHT HCOOTH, MyJoxaszanap anref-
pacH Ba Myjoxasajiap XUcoOM ypracumaru MyHocabaTiaap, My-
NoXasanap xycoOuIa eUHNIHIN, 3UACH3AUK, TYIHKIHARK Ba 3p-
KWHJIUK MyaMMoJlapyi Kabu Macananap 6aéH 3Tunanu.

8 — X.Typace
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1- §. Mynoxasasap xucodu GopMyaacH TYmyBIacH

}Z[ Myaoxasanap xucobu. Maﬁmuxuﬁ' borroeuurap. Cumsonrsap.
Dopmyna. Kucmuii gopmyaa.

Xap KaHnail XHCOOHWHT TaBcupU Oy XHCOOHWHT CHMBOJI-
fapu Tapcuduaax, popMynanap Ba KenTHpHG 9uxapuill popmy-
nanapy TaspudHzaH udbopar.

Myaoxazanap Xxncolduaa y4 KaTeropusiay CUMBOETApaaH noo-
paT andasUT Kabyn KMIMHAIU:

BHpHHYY KaTeropHa CHMBOJIAPH: X, V, 2, ..., X,
CHMBOJUIAPHH y32apyeusap Neh aTaliMu3. _

WKKHHYH KATEropHa cuaMBoaRapu: v, A, —, —. bynap man-
mukutl Doraoeuutapoup. BVPUHYHMCH — MU3BIOHKUMSA €K1 MaH-
TUKHI KY1IUMLI OSITUCH, HKKMHYUCH ~— KOHBIOHKUMUSA €KY MaH-
THKHH KymafitMa GenrvucH, VYIMHIHCH — UMIDTHKaIHAa Senrucu
Ba TYPTUHYHCH — HHKOp OeJrHcH aed atamaan.

Yaunuu Kareropuara Kagc ned atajgaguraH ( , ) CUMBOM KH-
pUTHAANH.

Mynoxazanap xucobmaa 001LKa CUMBOIAp MK,

Mynoxazanap XHCOOWHMHT gopmysacu BeG Mynoxasanap
XMCOOU an¢aBUTH CHMBOJIADHUHHHT MablyM OHp KeTMa-KeT-
JIMrura aiTunanu.

MopmynanapHn GENTHAAIT YYVH JOTHH anpaBWTWHHHT Ho1U
xapdrapunaH doitnanadaMu3. by xapdmap Mynoxasanap xuco-
OMHHHT CHMBOJJIApM Katopura KupmMaiigu. Yaap dakarrina
dopmynanapHuHr wapTay Searunapu 6¥IuG Xu3Mar KUJIagu.

Indu popmyra mywynuacu maspudunu Gepatinux. By my-
WYHYG KYUHOG2UMa aHUKAanaou:

1) xap xandail x, y, 7, ... Y32apyewuaapuune ucmanean oupu
dopmyaadup;

2) azap A ea B nune xap bupu chopmyaa 6yaca, y xon0a (A~ B),

(Av B), (A— B) ea A xam gopmyaradup;
3) bowka xew xandai cumsorsap campu opmysa 6yaa oa-
Mmaidu.

X,, .... By

1*
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~ VarapyBumMnapHHu aqemenmap dopmyaarap ne6 ataiiMua.

Mucoa. Popmyna TabpudUHUHT |- Ganaura Kypa
X, v, 7, ... yarapysuunap ¢dopmyna 0¥naau. Y saxraa tanpud-
IMHT 2- 6aHOHTa MYBOOHK (xAV), (xvy), (x—)), ¥ nap xam
dopmynanapaup. Xymau my tapukasa (x vy}, ((xay)—2),
((xay)—=(y—2)) Xam dopmymanap 6iany.

Ky#ivaarunap ¢opmyaa 6¥1a ONMachHIMHU TYIDYHTHPWHT:

XV, AZ XVY, XY, (X AY) = K.

Kucmuii chopmyna TYLIIYHUACHHU KMPHTAMU3:

1. BnemenTap dopmyna ydyH ¢akaT yHUHT ¥3u KHCMWIl
hopMymanup._

2. Arap A dopmyna 6¥nca, y xonsa my GOpMyTaHUHT Y34,
A bopmyna Ba A bopMyNaHHHT XaMMa KUCMHIH dopMynanapu
YHUHT KUCMHH dopMynatapy OVnamu.

3. Arap dopmyna A* B xy¥puHuiuna 6¥nca (6y epiaa pa OyH-
OaH KelnH * JpHUAA v, A, = CAMBOJUJIAPMHHHT WUCTANTAHUHHN
TYIIYHAMH3), ¥ Xonaa my GopMynaHUHT ¥3u, A Ba B dopmyna-
nap xamaa A Ba B dopmymanapuuur 6apya Kucmuit dopmyna-
naput A* B GopMyTaHHHT KucMuil dopmynanapu 6ymagn. Ma-

CaJlaH, ((x vy)-o (Z - y)) dopmyna yuyH:

((xvjf') - (m)) — HONMHYU YYKYPAMKIATH KHCMMWIi
dopmyrna;

(xvy), (Z - y) — OWPHUHYM YYKYPAUKNATA KUCMHIT op-
Mynanap;

X, ¥,(Z = ¥) — UKKMHYM YYKYPJIMKIATH KUCMHR dopMy-
nanap; _

¥, 2 — yuHHYH 9YKYpIHKIard KMCMuil dpopMynamap;

Z — TYPTHHYM YyKYPJAUKIATH KMCMWii (popMyna GVnanu.

Qopmynanapan €3MiAa alipuM coaaanaITUPHILTAPHH

Kabyn Kiimamus. Xy Mynoxasanap anreGpacuaaru Kaou dop-
Mynanap €3yBHOArH KABCAAPHH TYIMUPHO KONAMPUILTA KEAH-
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uraMus. by KenHrysra SUHOAH ((xv)AaZ), (X A ¥), ((xA) = {zAD)
dopMyAanapHu MOC paBHILIAA XVYAZ, X A Y, XAY—=IAF KYpU-
HUILAA €3aMHK3.

2- §. Uchornanysun ¢popmyna taspudn. Mynoxazaiap ’_ |
XHCOOMHHHI AKCHOMANAP CHCTEMACH (TH3AMM).
KeaTHpHO 9MKapHm KoHaAIapy

[Z] Hcﬁomxjauyewu dopmyna. Axcuoma. Keamupud uurapuit Kou-
dacu. Ypuuea gyt Koudacu. Xyaoca xoudacu. Axcuomasap
muzumu. Hebomaaw.

DHAR Myaoxaszanap Xxucobuna ucGOTNanyBuUM (opMynanap
cuHpnN axpartaMu3. Vcbornanyesuu dbopmynanap dopmyia-
map Tabpuura yxigam xapaxkrepaa Tabpudaanaay. ABBal AacT-
nadku uctotnaHysun dopMynanap (akcuomanap), yHAaH Ke-
HHH 9ca KenTHpub YHKApHLI KouAacH aHUKAaHaau. Kentupu6
YUKAPHUIL KOUAACH OpKaJiu Gop HchoTnaHyBuM hopMysanapaaH
AHry ucboTAaHyBuYH QopmMyiaiap XoCHJ KHIUHAOH.

Hactnadky HcboTnanysdH copmynanapiaad Kearupud uyu-
KApHII KOMHACUHH KVJanail Ayau OMiaH sHrH McOOTAaHYBYH
(dopMyTaTapHu XOCHT KUAWW Wy GopMyRanapHHu axcuomarap-
dax Keamupub wuxapuwi 1ed ataaain.

2.1. Mynoxazaaap XucOOHHBHr AKCHOMAAAP CHCTEMACH {TH-
3umMn). Mynoxasagap XHCOOMHHHT akcuoManap Tuzumu 11 ax-
cuoManaH ubopat 6y, bynap TVPT rypyxra OynuHamu.

bupunwu eypyx axcuomanapu:

I, x—>{(y->x).

1, (x> (- > x>y = (x—>2).
Hrkuruu 2ypyx akcuomarapy:

11 ]' XAY—X.

[l XAY—Y.

0, @o0)->(@-n) X)),
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Mugynyu eypyx axcuomanapu:

i, XXV,

(I, y-xvy

[, ((x=)->((y—=2—=>kvy—>2))

Typmunuu 2ypyx aKcuomalapu:

v, (x=>p)=((F >X).

v, xX—=X.

IV; X —x.

2.2. KearHpn0 yHKapumi KoMIACH.

2.2.1. ?pﬂura K¥ium KonaacH. Arap A myjgoxasainap XAco-
SUHUHT UcOoTIanyBUM GopMynacH, x Yarapyruu, B Mynoxasa-
Nap XUCOOUMHUHT UXTHEpUH dopmynacu 6¥sca, y xonma A ¢op-
Myna udoaacuaard xamma x nap ypuura 8 ¢bopMmynanu Kyiuil
HATUXACHAA XOCU KUTHWHTaH (hopmyna xaM ucbomianysun hop-
Myla Oymany.

A dopMmynagaru x V3rapysyuwiap ¥pHura B ¢opMynanu
KyUnur onepaluacn (KapaéHW)HH ypruea Kyiuw xoudacu ned
alTaMu3 Ba YHW KYHHAArd cUMBOJ Oujan GenrniaitMus:

_[(A).

3UKp 3TUATAH KOoUmara KyHWIard aHUKIUKAAPHW KUPHUTA-
MH3:
a) arap A ¢akar x yrapyBYuaaH wbopar Oyiaca, v xonja

g
[(A) ypuwra k¥t B opmynann Gepanu,
6) arap A dopmyna x nad dapym ¥ yrapysuunad ubopar
2
Oynca, y xonma I(A) ypuura kit A4 Hu 6epaiau;

B) arap A VYpHuUTa KUl aHUKIaHraH ¢opmyna 6¥nca, y
xonna A dopmynagary x VpHura B dbopMysaHu KYIHII HATH-
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g _
*KacHaa YpHHTra KYMUILHEHT HHKOPH Keau0® YuKaan, IbHH I(A)
- x

B
YpHura kyitmn [ A uu Gepanu;

ry arap A Ba A, cpopmyﬁanapna Ypuura kKy¥MI aHWKIaH-
B B B
rad 6ynca, y xonza [(A, * A,) ypuura i [(4) = [(4,) 1y

oepaam.

Arap A ucGornanysuu gopmyna 6ynca, yuu | A4 waxnaa
€311UTa KenuwaMH3, Y xonaa YpHura KYWUIL KoMJacuHu KynWu-
larMua ¢cxeMarHK paBHlAa Wboaanall MyMKHH:

4
8
F A

B
Ba YHU «arap A vcbotmaHysuu dopmyna 0¥ica, v Xonna I(A)

XaM ucBotnanysuu dopMmyna 6¥nann» ned YKuIaou.

2.2.2. Xynoca xomaaci. Arap 4 Ba A— B mynoxasanap xHco-
OUHUHT HCOOTNaHnyBuUM QopMyIanapu 6yrca, v xonga B xam uc-
Sotmanysuy dopmyaa 6¥nagH. by Kouna KyiliHaaruya cxeMaTHK
paBHLIIA E3MIA0H.

FA; F4A-B
“FB

2.2.3. HcOotnanysuu dopmysananr TabpugH.

a) Xap KaHaa# akcuoMa HcBGOTHAHYBYH GopMynagup;

6) ncboTnanyBuM dopMmyianard x ¥3rapyBuu YpHHUTA UXTH-
Epuit B hopMynaHu KYHMII HaTWXKAacHOa XOcHA 6¥naraH ¢opmy-
Ja ucboTmaHyBun GopMmyna G¥raau;

8} A Ba A— B ucbornanysuu dopMynanapiaH xynoca Koura-
CHHH KYITall HAaTHXAacuaa OofiMHraH B ¢opmyna ucOoTIaHyBUH
dopmymanup;

T} Mynoxazafap XMCOOMHHUHT 00IKa Xed Kaunaii dopmyia-
CcU HCOOTNAHYBYM IeG caHamMaiou.
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Tavpud. Hcebomaanyeuu opmyaarapru Xocua Kuatu npo-
yeecu (wcapaénu) ucbom xuaum (ucbomaaw) oed amaradu.

[-Mucon. b A—A3kannury (MMNANMKaAUMAHHHT pedrek-

CUBJIMTH) MCOOTIIAHCHH.
NMnnnkaumstHuar pedieKCHBAUTHHA HCOOTIALL YUyH yIIOY

Fx=>(y-0)=({(x=p)->(x-2) — 1,

X
akcHomanaH (o¥imanaHamus. by epna J'(lz) VpHHTA KYUHIUHH

I

Oaxxapuiu HaTHXacHaa
F (x—=(—-x)) > ((x—y) > (x—->x) ()

Kemud IMKamn. [ (x—(y—2) > ((x—>y) > (x—>7)) — |, akcroma
Ba (1) dopMynara xynoca KounacuHUu Kynab

E(x—=) = (x>x) (2)
(popMynaHn Xocua Kunamus. (2) dbopmynara yoy

(2)

R Ll

YpHUra KYHRUIHY Qaxapull HaTUXacuaa

F(x—= X)={(x>x) (3)

ucGoTaaHyBuM dhopMyaara ara 6y1aMus. x— x — IV, akcnoma
Ba {3) dopmymara HUCOATAH XyA0Ca KOMAACHHU KY/Uiawl HaTH-
xKacuaa

Fxox (4)

ncbotnanysuu Gopmyrara kenamus., Huxosr, (4) dopmynanaru
x ¥3rapyBuu ¥pHura A ¢dopmynaHu kyticak,

FA>A

ncboTnanunini Kepak 6¥nraH dopMyna xocun 6¥aanu.
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2-MHUCON. I XVY > XAY OIKaHAUTHU UCOOTHAHT.
(z>x) = (2= - (z—>xap}) — II, akcoMara HUCOaTaH KeT-
Ma-KeT WMKKHM MapTa YpHUra KyHHLI YCYNWMHH KYAIailMH3: aB-

BaJT X HU X Ta Ba KelMWH y HYW y ra anMawtipamus. Hatuxkana
Kyiugarn ucbornanysuu gopMmynara 3ra OVAaMH3;
Fz=X)->{z- =2(@->XA¥). (5)

vy

(5) dopmynara HucbaTan j(S) YpHHTA KYHHIUHU Gaxa-
pHD, KYHHAATHHH XOCHUN Klunamﬁaz
FUxvy) =X -5 {xvy=7)>(xvy->Xayn. (Sa)
DHIN

Xvy—oX, (6)

Xvy-—-y (7)
dopmynanapHuHr UCBOTAAHYBYH IKAHIUTHHU KypcaTtamus. by-
HUHT YUYH (X = y) > (y - X) — IV, akcuomara HucbaTtaH

A

fav,)

YpHura kyvuniHu oaxapamui. Hatwxkana
Fx—=xvy)o(xvy->X) (8)

chopmynara 3ra 6¥namus. (8) popmyna Ba x—xvy — I, akcHo-
mMara HucGaTaH Xyfioca KougacuHU wunarud, (6) HUHC uchoT-
JIAHYBYM popMmyna 3KaHJIUMHra WIIOHY XOoCcHa Kunamus. Xyanu
wy xadu (7) HUHT XaM McOOTNaHYBUM opMyna 3KAHNHTHHU
K¥pcaTuill MyMKWH.

(6) Ba (5) dopMynanapra xynoca KOMIACHHU K¥nAacak,

Fxvy—-p) > (xvy->xay) 9)
UCBOTNAHYBYM opMyna Kenud YMKaIH.
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(7) Ba (9) dopMynanapra xynoca KQUIACUHU Kymnab,

Fxvy—=XaAy
aactnabky popMyTaHUHT HCOGOTNAHYBYM 3KAHTUTHHH XOCHTT KH-
JIAMHM3.

3- §. KeaTuputd 9MKapuml KOUTACHHUHT XOCHIAIADH

Xocuaaeuit Koudanap. Bup eaxmda ypuuea kyiuuw Koudacu.
Mypakka6 xyaoca koudacu. Cuasozuzm Koudacu. Konmpnozu-
wus Koudacu. Hrkxu mapmasux WRKOpHU MYWUpU Kouoacu.

Xynoca Ba YpHUra KyMUII KOWIAnapu CHHTapH Keatupud
YHKAPHIL KOUWIACHHUHT XOCHJIAMApH XaM AHTU HCGOTIAHYBYM
dopMynanap XoCHI KHIHLLTa UMKOH fApaTalu.

3.1. bup BaKTAa YpHHMra KydHm KonnacH.

Tavpud. Aeap Alx,, x,, ..., X)) — ucbomaanye4u Gopmyaa

sa B, B, ..., B, mysoxasarap xucobunune uxmuépuii opmysasa-
pu 6yaca, y xonda A ghopmyaanune x,, x,, ..., X, yseapysiuaapu
YpHuza bup eaxmda moc pasuwda B, B,, ..., B dopmysasapuu

Kyt Hamuxcacuda C ucbomaanysdu (hopmyaaHu XoCHUA Kuau
Gup eaxmoa ypruza xyiuwm xoudacu ded amanadu.

Zp 2y s L, MAp A, B, B, ..., B dopmynanapaaru Gowka
y3rapyBuwtapnan (bapk KIUTyBUH §3rapyBumiap Ba 7+, (i, j = 1, n)
ovncru. Y xonma A dopMyaaaa # Ta KeTMa-KeT YpHUTA KYitHLI-
HH Gaxapamus3: aBBan x, YpHUra z, HU, KeMH X, ypHUTA 2, HH
Ba XOKa3o x YpHWUTa 7, HH KYSIMM3. Hatmxapma Kyiiuaaru wc-

]
GoTmanysuu dhopMynanapra sra 6ynamus; I(A) YpHHTra Ky

A, vu, F ZJi(Al) ypHura Kyiuw A, vy, ..., | T(A,,_t) YpHH-

x2
ra Kyiuw A, Hu Gepaa.
ByHnoan xeiiun A dopMynara H1UcbataH AHa # Ta KeTMma-
KeT YpHUra KyHMIIHY DaxapaMus: aBBan g, YypHHTa B, HI, KEHHH
7, ypHura B, Hu Ba X0Ka3o z, YpHWra B, HH KyHuO YMKaMus.
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By
ByHUHr HaTHXaluga J'(A,,) ypuura kyiinmpan - C, un,
7

Bz B-I\l'
- j(C,) ypHUra xKyiuigax I—C2 HH, ..., I I(Cﬂ_,) YpHura
12 Iy
Kyiivmzan b C, Hu Xocun Kunamus. Hemak, €, ucOoTnaHyBuH
dopmyna A dopmynagaru x,, x,, ..., X, ¥srapysunnap ypuura
Gup Bakraa Moc pasuuma B, B, ..., B dopmynagapuu KyHuL
HaTWXacHIa Xocun 6ynaau.

bup Bakraa ypuura k¥iuu onepauus (KOHAA)CHHH KYHH-
marnda uhoganaiMus;

A

B|,B;,....B_., : (I )

Fooj

LIPS JOE N

3.2. Mypakka® xynoca koumacu. by Kounaana

FA A, (A4>L).))

Kypunmigaru copmyiaiapra HUcOaTaH MKKWHYKW XOCHIaBHMH
Kouzxa puiiaruaaiy Ba YHU KyHUIAryU TAaCOUK OPKAAK W3oxjall
MYMKHH.

I-teopeMa. Aeap A, 4,, ..., A, aap 6a
A=A, (A4 ->0).)) (2)

ucbomaanyeun gopmyaarap oyaca, y xoada L xam ucbomaanysuu
thopmyaa 6yaadu.

Uecoot. TeopeManu xyoca KOMIACHHH KeTMa-KeT Kysal
opkanu HcboTnauwl MyMKHH. XaKMKaTaH xaM, arap A, Ba
(2) ncbormarypuy (opMyaanap 6yiaca, y Xonia Xyaoca Kouaa-
CHTA acocaH

A= (A, (. (A4, — L)...)) (3)
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xaMm ucborraHysuM ¢opmyna 6ynamu. A, Ba (3) ucboTnaHyBuM
topMyna GVMTaHAUTH YYVH
A —=(...(A—>L)..) (4)
dopmyna xam ucOOTIAHYBYM OVAamu. XyAAH IIYHAAH MYXOKa-
MAHHK HaBOM TTUPUO, oxupu L AWHT ucdorTnaHyBuu dopMmyna
IKAHAUTHIA HIMOHY XOCHJI KHNaMU3.
Mypakkab xynoca KOMFaCUHH CXEMAaTHK PaBUIAA KyWHaa-
rHya €3Il MyMKHH:
I_A[ s I‘A; 3 eeay |' Ann I‘ A| —)(Az —)(A:; —)(‘“(A" —)L)“‘))) (5)
L )
3.3. CuunornsM KOoHIacCH.
2-reopeMa. Azcap A— B ea B— C ucbomaanyeuu gopmy-
Aanap 6vaca, y xoada A— C dopmyra xam ucbomaanyeuu 6yaadu.
U cGoT. TeopeMany cxeMaTHK paBHIIIA KyHMAATHIA E3aMU3.

FA—=B,F B=C
TTFA-C (©)

x5 (y-x) = I, Ba x> (y—=2) = {(x>y) > (x—2) — I, akeu-
oManapra HucbataH KyHHIaru
A8.C B=C A

I(Iz) Ba I(ll)

AT

OMp BaKTHa YpHUTra KYHHIL KOHAANApHHH KYJUTall HATHDKAcHIA
yiify ucOOTNaHYBUH GOPMYTAaNapHU XOCHI KHAAMU3:

F (A= (B— ()= (4= B)>(4- (), (7}
k(B €)5(4-(B=O)). (8)
TeopeMaHUHT LAPTHTA ACOCAH
A— B, (9
FB-C (10)

dbopmynanap ncbornanyeunaup. (10) Ba (8) DaH xynoca Kouaa-
¢Hra acocaH
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FA=(B=O) (11)
popMyaaHy xKocwil Kwiamui. Y Baxrma (11}, (9) Ba (7) man
Mypakkal xysoca Konaacura acocan - A— C skawnury xenns
YUKAIH.

Arap A— B Ba B— C ucbotnanyesuu ¢opmyaanap 6yica, y
xonna A— C xam ucbotnanypuu dopmyna SYAHINUHHA cuas0-
eusm Koudacu 8el ataliMus.

3.4. KoHTpno3uiua KOHARCH.
3-T reopemMa. Aeap A— B ucbomaanysuu gopmysa 6yaca, y
xoada B — A xam ucbomaanyeiu hopmyaa, asru

Lios 2

oyaadu.
Hcebor. (x —» y) > (y -» X) — IV, akcnomara Hucbatan
6Mp BaKraa YpHUra Ky xoupacu

4B
Javy
HU KVnao, h
(4> B) > (B - A) (13)

ucbotnaHyBur GopMynaHu Xocua Kuiaamus, TeopeMaHWHT wap-
THra acocaH '

F4-8 (14)
ncbotnanysuu dopmynanup. Llynuur yuyn (14) sa (13) man

xyJoca Koupacura acocaH F (B — A) ucBotnaHyBun ¢opmyna
IKAHJMIH Kenub yuKaau.
Arap A— B ucGotnanyBuu dopmyna 6¥nca, y xonaa

B - A xam ucGoTnaHyBuH GdopMyia BYTHUWHHU KOHMPHO3U=-
uus Koudacu ged aTamMus.
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3.5. UKKM Kappanuxk HHKODHH TYWIMpHII KOHAACH.
4-teopema. 1) Aeap A B ucbomaauyeuu gopmyaa
oyaca, y xonda A— B xam ucbomaaryedu 0yradu;

2) aeap A — B ucbomaanyeuu popmyaa 6yaca, y xonda A— B
GOpMYAa XaM UCOOMAGHYBYU, SBHU

LA2b oo 422 (15)

oyaaduy.

WcBor. x =¥ — IV, Ba ¥ - x — IV, akcyomanapra
HHucOaTtaH ynby

A B
jav,) Ba [(IVy)

ij{)m{ra KYHMI  xounanapuHy Kynnad,
FA>A, (16)
B — B (17)

ucOboTNaHyBYM (POpMYRAnapHM XOCUJT KHIaMM3. TeopeMaHHHT
1- Ba 2- wiapTiapura acocaH

Ao B, (18)

FA- B (19)
dopMynanap UCOOTNAHYBUMIOND.
Arap TeopeMaHUHT |- mmaptu Gaxxapwiaca, y xonda (17) Ba
(18) dopMynanapgaH CUJIIOTHM3M KOMaacwra acocaH |A4— B
Kenuo duKaau.
Arap 2- waptyl Saxapuica, y xonga (16) sa (19) dopmyna-
napiaal b A-»> B HM KenTupud HYUKapaMus.
Arap A - B (A — B) ucGotnanys4yu copmyna 6ymca, y
xonma A— B xam ucbotnanysuH GopMyita OVITUILMHH ukKy map-
MAAUK UHKOpHY myiiupuw Koudacy ne6 aTaiMu3.
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Myammoru macara 6a monuupuxiap

1. Kyﬁmam udonanapHUHT KaitcH OHpH MyJToXazafiap Xuco-
BurMHr opMynanapu 6¥nagu:

B (BoAp) = (v py);

2) {((p v p)v (ppy)) — Py,

3) (o= (P v ps)) = by,

4 (py > p) > (g = D)= P

5) (pAal= p) > (P, = P

6y (P, = p3) =Py = p) = ((py v p2) = py));
7 (= 2 A p = 2= (g = (P A p3));
8) ((p, = ) = (B v p)) & (pv py).

2. Kyitnparu dbopMynalapHAAT XaMMa KHCM GopMyaatapHHH
€3M0 YMKUHT:

A=xopaEvy), B=(x o y)v(y),
C=(xe y)->(y=1), D=xyvxzvyz.

1) x—=(y—-x); 2 avbore; 3) ancvb;

4) x> pAaz; 5) xvyz—x; 6) X > yVXAY;

Nx=x)A(y 2 D> (Xv ),
) (x =y} =>{x—=¥y)—y).
3. L, =(A—> B) > (B > A), L,=AvB, L, = A— BvC dopmy-

naiap yUyH Kyidupnard YpHura KYEMILNTApHUHT HATHXanapu-
HU E3UHT;

AC A= A=An8.B
D [(L); ) [ [y
A8 A4 AL
AnB A8 8.4 Aad,C 4
4 Ly, jB(Lq); & (L.
AR A, 4,8,C
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iy

4.

VYpHura Ky KOMAACHHU KYNnab, Kyiuaaru GopMynanrap~—
HUHT UCOOTNAHYBUKM 3KAHIMTHHU HCBOTNART:

1) (A= B AB-B;

) ANnB—AABVC

3N (A->B)—={C—>B)>5(AvC > B);

4) CvD-Cv D,

3 (AAB={CH>BAC) - ((AAB> O)= (A~ B> BA ().

. Vpuura xyivm sa XyJIoca KOoudanapuHU Kynnab, Kyinaard

hopMynanapHuHr NCOOTAAHYBYKM DKANNIUTAHN AaHWKIAHT:
1y AvA—A; 2) A= AnA, 3) AnB— BrA,

4) AVBoBvA, 5 (A B)(A—A)y 6 Ao A,

» Kenmupud uuxapuInHUHr XOCHNnasuil KownanapuaaH coiisa-

nanud, Kyngarn GopMmynanapHHHT UCOOTNAHYBYM IKAHIH-
TUHW UCBOTMNAHT:

)y AvB > AAB: 2) A>R;
3) (A=B)—=(A—AVE); 4) F-4;
5) (A—>B)—(4—A); 6) AnA— F:

N (A->B)AB = 4;

8) ArNB—>AvB.

7. Kentnpu6® YHKAPHLIHMHT XOCHNABHH KOoMJalapWHHM HcOOT-

JIAHY!
FA FA A B
D raE; 2D tivB’ 3) F:—> Y A]_—-u?;
 FArE ¥ FASBEE o bAEB.
D Fas OfmEs DT Y Fass
FALE. FAFE. bAoA vy
13) FADBEASE. 14y EADB.EASE
—FF )T RA
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‘.ﬂ.
é’/ MyYCTaKkyus RIBIA YYYH CABOJA BA TONHHPHKIAD

1. Mynoxazanap xucobu dopmyaack TyilyHYacH. Mantyikuit Sorios4YHAay.
Cunmponnap. Kuemuii opmyna.,

2. UcboTnanyaun dopmyna Tabprdn. Myaoxaszanap XHCOOURUHE 3KEHO-
MAap cucTeMacH {Tuskimu), Kentupué unkapyiu Konaanapu.

. Kenrrpnb uMKapmil KoMIacHHYHI XOCHNANAPY.,

. Dup BakTaa YpHHra KYitdild Ba Mypakkab Xy10ca KOHARAZPH.

. Cuanornam, KOHTPAO3INLUUSE BA HKKH MAPTANHK WHKOPHY TYLWHPHULL
KOWAANADY.

U fa b

4- §. @opmyaanap Makmyacunas (HopMyNIaHH KeaTHpHO
YHKAPHIT KOHAACH

[Z[ Keamupub wukapuw xoudacu. Keamupub wuxapunaduear gop-
mynanap cungu. Hebomaanysuu gopmysarap cungi.

H={4, 4, ... A} 4exmm dpopMynanap Maxmyacu (Tyma-
MH) Gepunrad 6YiicHH. by dopMmyranap Maxmyacuaan dopmy-
JIAaHW KeATHPUO YHKAPHIN TYINYHYACHHHA OcpaMu3,

Tavpud. 1) Xap kandai Ae H popmyrarap maxemyacy
H Oan xeamupuf wuxapusaducan gopmyaradup.

2) Xap xanoait ucbomaanyeuu opmyra H dan xeamupub wu-
Kapusadu.

3y Csa C— B aap H opmyasaaap maxcmyacuoan Keamupud
wuKapuiean gopmyaasap 6yaca, y xoaoa B gopmyaa xam H oan
Keamuput vuxapuaadu.

bupop B ¢dopmyna H dopMmynanap MaxMyacHaaH KeaTupud
yuKapunagurad 6ymca, yHH CUMBONMK pasuilia Hy- B maknaa
€3aMM3.

Arap H 6V TYrtaM €Ki anieMeHTIapH $akaT UcGoTIaHYB-
yn dopMmynanapaad ubopaTt 06¥aca, v Xonma H haH xearHpub
qUKapHIaguran opmynanap ciHby ucboTIaHyBuM dopMyia-
nap cuH(pM OMAaH Moc Kenamu. Arap dopMynanap MaxMmyacu
H HUHT Xed OYynMaranga OHTTA 2/AeMeHTH HcOOTTaHMailInuTaH
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dopmynanan ubopat 6¥nca, v xonma A maH Kentupud yukapu-
nagurad dopmynanap cuHpu HcOOTIaHyBYK dopMynanap CHH-
¢Hra HucbataH KeHrpox 6ynanu.

Mucon. AvB dopmyna H={A, B} popmynanap maxmya-
CHIAH KeITUPHD YMKAPUAULIHHA HCOOTAaHT.

McboT. Ac HBa Be H O6ynrannnru yuyyH HopMyIIaHU Kell-
THPHO YUKAPHULI KOMIAACHTA acocaH

H} A4, (1)
H} B (2)

A B, A

B. 4
11, ma |, akcuomanapra Hucharan j(IIJ) BA I(I,) ypHuTa

X ¥z ¥ .
Kyiimnorapau 6axapamus. Hatwxaga vcbotnanysuu dopMyna-
nap xoeun 6ynagn. Ynap ¢popMyaaHn KeaTUpHO YHKapHil Kovxa-
CHIWM AcoCaH H AaH KeNTHPUIWD YHUKapuaaan, 9buv

HFA-AS((A>B—-(A—=A~B), (3)
Hl B—>(A—=B) 4)

kiuon Oymagn, A— A ucboTnaHysul GOpPMYIa SKAHITUTH YUVH
HEFA-A (5)

(5) Ba (3) dopMynanapaH xyjnoca KOMIACUTa acocaH

HEF(A->B)—»(4—>AAB) (6)
1Bt XOCHIT KHTaMU3. Xynau mry kabu (2) sa (4) dopMmynanapaan
H - (4~ B) (M)

mylocabarra kenamus. (7) Ba (6) popMynanapiaal xynoca Kouaa-
CHI acocaH

HEA-AAB (8)
Kemub uukann. Y xonza (1) sa (8) dopMynanapnan
HF ArB (9)

HY XOCHNT KMJIaMH3, SbHU A~ B dpopmyna H dopmynanap Max-
MYyacHliaH Keaud YMKMIUWHU KypcaTauK.
9 — X.T¥paes

Y
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H dopmynanap MaxmyacuaaH OHpopTa UXTHEPUIT dopMy-
JIaHu KeaTupu® duKapuiIga Mypakkad Xynoca KouaacumaH xam
(porinananca 6ynami. by Xonxa (9) Mynocadatra (5}, (7), (1) Ba
(3) MynoxXasanap OpKaiW Keiauili MYMKUH.

5- §. Kearupu6 wnkapum (ucOoT.1a11) TYHIYHYACH.
Henykuaa teopeMacH. YMyMuauiraH
NEeAYKIHA TeopeMacH

Hebomaaw mywynvacu. Keamupub wuxapuwnune xoceasapu,
Keamuput wukapuinune acoculi xoudarapu. Hedvkuist meo-
pemacy, Hedyxuua ymymaautear meopemacit. Kowsronxyuanu
Kiupumuit Koudacy. Huzvionkuuanuy Kupumuw xoudacu.

5.1. Kenrupu® yuxkapum (ucborTnam) TymyHUACH.

Tavpud. Aeap B, B, ..., B, uexau opmyaasap xemma-
KemauuHune xap xandatd xadu xyiudazu y4 wapmuune dupopma-
CUnl Kanoamaanmupcea, y xoada oy kemma-xemaux H wexau gop-
MYAAIAP MANCMYACUOAN Keamupul wuxapusean ded amaiadu.

1) H dopmyaarap maxcmyacunune 6upopma Gopmyaacu;

2) ucbomaanysuu chopmyaa;

3) B, B, ..., B, kemma-xemauKnune UCManean uKKuma oa-
OUAMA-KelUR Keaaouzan 31emMeHmaapudas xyioca Koudacuea aeo-
Can xocua KUauHadu.

OnovHry naparpadnary Mucoana kipcatunauku, H =14, B}
AaH KyHuaard GopMyranap YeKiTH KeTMa-KETIMTH KeATUPUIND
YMKAPWUIAIN;

A, B, (A A)—>((A->B)—={A->ArB)), B—(A-B),
A, B, A—5A, (A5 B)—(A—=(A~B)), A B, A5 A~B, ArB.

Arap Mypakxal xyaoca KoMapacuaaH dofnamadcak, y xouaa
(ucbot) kearupud ynKapuiu dopMyiIanapi Kyingaruda oyranm:

A, B, (A5 A) > ((A- B> (A=A B)),
B—>(A—=B), A-A, A—> B, ArB.
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Dopmyrnadn kentupub wHKapuil Ba dopMmyaiap MaxMya-
CIJIAH KEITHPUE YMKAPHIT TabpHQIapura acocaH KeATHPHD UH-
KAPHLIHANAT KYAKUAArM XoccaapH Xocui oynaau:

1} H dopmynanap MaxxMyacuaaH KeNTUPKHO YMKAPHUATAH YEK-
J KETMa-KeTTUKHYHE OOIUJTAaHFMY KUCMHU XaM H JaH KeaTtw-
PHO YuKapunazurad 6ynanu;

2) arap H pgau KenTUpHG YHMKAPHATAH KCTMa-KeTAMKHUHT
MKKHTA KYIUHY xaAmapH (3JaemeHTIapd) opacura H JaH KeaTu-
pub YMKapuArad 6upop 6olIKa KeTMa-KeTIMK KYHHIICa, ¥ XoJaa
XOCHA KWIHHTAaH 9HTH gopMynagap KeTMa-XeTAUTH XaM H naH
KEeNTUPHO YUKAPWINILH MYMKHH.

XaKHKaTaH xaMm, Macanad, arap B, 8,, ..., B, B, ..., B, Ba
C,, C, ..., C map H nan KenTupud YMKapwica, y Bakraa KenTn-
pu6 ypkapuw Tabpudura acocan 8, B, ..., B, C, C,, ..., C,
B, ..., B xam H pan kentupu® uukapuaagurad Oymami.

3) H bopmynanap MakMyacHnaH KeATHpHO YUKapIUTraH dop-
MyJranap KeTMa-KeTJWTHHUHT Xap KaHaail xaoun H gaH KenTtu-
pud YuKapuwraguraH dopMynaaup.

4) arap Hc W o¥nca, v xonna H paH keatupud YukapwiraH
Xap kaHnai gopmysa W HUHT XaM dopmMynacH Gymagu.

5) B dopmyna H naH xentnupub yukapuiaaanrad gopMyna
OymvmKn yuyH H nad KedTupud YUMKAPWATAH UXTHEPHIT opmy-
JIATAp KETMAa-KeTJUrHAa 6y GopMyTaHUHT MaBxyd OYTHILIM eTap-
A Ba 3apypaup.

5.2. Kearupu® unkapmmw kongacu. H Ba W mynoxasaiap
XUCODHHUHT MKKUTa dopmyranap Maxkmyacu 6yiacud. H, W
OpPKAITY Oy MAaXKMYMIAPHUHT HUFUHIVUCUHU (GHPIalIMACUHN)
denrunaiiMui, SpAN

H W=HUW.

Arap W maxmya O6utta ¢ cdbopmyrazaH ndopar OynraHaa

xaM HU{C} oupnawimann H, C kypuxmmga E3aMus.
BHON KEATUPUD YUKAPUILTHUHT acOoCH il KOUTATApHUHU KYPUG
YTamMus. b
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I HE A

- , W‘ A -

By xouna 6eBocuTa opmynanap MaxXmyacuaaH KelTHpHUO
YHKAPHILI KOWJACHIAH XOCHUN 6Ynaau.

H,CkA, HFC
T AFA -

Uc6or. KonaanuHr uaprira acocan H, C dopmyranap
MaxMmyacuoan A dopmyna kentupud gukapunagu. WIynuur
yvayH H, C nan oxupru dopmyaacu A 6yATaH xeatupud ymka-
PHLI MABXYVII:

II.

B, B, .. B, A (D

k=17 )

Xyonm wy kaéu H dopmynanap MaxkmyacunaH C dpopmyrna-
HHU KeATUpPHUD YUKAPUAHIDM MYMKHHAUTHAaH A gaH KeHAWHru
dopmynacH C OynraH KeITHpUO YMKAPWI MaBXYI:

C.C,...C,C 2)

(1) xentupud uukapuiiga C Gopmyna WUITHPOK 3TMaraH
xonua, v ¢akat H ¢opMmynanap MaxmyacuIaH KenTHpuO 1uKa-
pHITAH KeTMa-KeTnukaa 6ynaan. Oemak, H man A dopwmyna
KeITHPHUO YUKapHIaaM.

Arap (1) xentupud ynkapuuiga Gupopra dopmyma C 6¥nca
(Macanay dopMyna B), y xonza B_ Ba B, dopMynanap opacu-
ra (2) Hu xyamu3. Hatvxkana xylinaaru dakat H naHd keatupud
YHKAPULIHY OJMaMU3:

B,B,.,B,C,Cyh.,C,B,, ..B

A.
k1>
lyHaai kuano, A 1an A dopmyaa KeATUPUD YUKAPUIATH.

H,CHA, WFC

III. " Wra

Uc6or. H,CFA 6ynraunuru yuyd [ Koupara acocad
H, W, CF A. KougaHuur waptura 6uHoaH Wi C, y XoJma

I xownara kypa H, Wl C. Il kounanan doigaranud H, Wk A un
TONAMM3.
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HFC—A
H,C-4 -
Ncbor. C—-Adopmyna A ¢popmynanap MaXXMyacHIaH Ken-
THPUO YHKAPWIAZVTAHINTH caGabmu H HUHT (IyHAAH KeTTHPHO
YUKAPHIUY MaBXYIOKU, YHUHT oxupuaa C— A dopMmyna Typagu:

B,B, .. B C-A (3)

k=17
SHmn H dopmynamap maxmyacura C dopMynanu Kywmo,
H, C popmynanap MaxXMyacWHHU XOCHA Kuinamu3. (3) kenrupud
yukapuitra C dopmytany KYIU6, yiby KeATHpHG YuKapHiura
ara 6ynamus:

IV’

B, B, .., B

L C—A, C (4)

V3 Hapbatnna 6y H, C dopMynanap MaXMYaCHHHHT KeJ-
TUpHO YHKapyuiyn OYnagu.

(4) Hunr oxupura A dopMyNnaHu €3Ulll MYMKHH, YYHKH ¥
xynoca Kougacura acocaH C— A4 Ba C QopMynanapiaaH XocH
KiIMHanH. [keMak, oxupru dopmynacu A 6¥nran H, C dpopmy-
Jlajap MaXMyaCHHHWHT

B,B, ., B, Co4,C 4

KeITHpHUG unKapuiiura ara 6ynamus, 6y epaau H, Ck A sxan-
JIUTH KEAUO YMKADW.

k=17

. H,CHA

V. Jenyxing Teopemacu: Hrcoa-

ApBan H, C dopmMmynanap MaXMyacHHHMHT Xap KaHOa#
B, B, .., B kearupu6 unkapuiuy yuyd H C— B, HUHT T¥Fpu-
JIMTUHW MateMaTUK VHAYKiMa MeToauzgaH doipananud vicbor
KHUAaMH3.

1. k=1 xon yayn Macana Tyrpu. XaKMKaTaH XaM, arap B,
dopmyna H, C uunr keatupu® unkapuurd 6ynca, y BakTaa yv
XOJT OYAMILA MYMKMH:

a) Be H,

6) B, — ucbotnanyBun Qopmyrna,

B) B, dopmyna C HuHr ¥3uaup.
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a) Ba ©) xommap viavH A pad Kyitvaard KenTupud yuKapHil-
Hu €3um MymkuH: B, B,—(C—8)), C— B, femak, H}- C—-B,.

B) xoi1 yuyn H| C— C oxannurusn uchornam Kepax.

AMMo C— C ucbotnanysuu dropmynaaup. UiyauHT yuyH
YHU Xap KaHJail MaxXMyagaH KeaTHpHG uYMKapuil MyMKHH.

2. JHAM WeTadrad /(i < k) YyKypauKIard xap kKaujai kKemi-
THPUO YUKApUUI YUVH Macana TVFpH OVICUH ned Xuco0nah,
VHUHF A JyKYpAWKAATH KeATHPHO YHUKAPHII YUYH TYFPWIHIH-
HHU uchor KumaMus.

B, B,, ..., B nap H, C MaxMyaHUHT KeATUPHO 9vKapuiun
OVrcud, 6y epaa k> 1. Wynuar yyyn xam B, dopMynara HHc-
OaTaH TYpT XoN 103 GepHIUN MYMKUH:

ay B e H.

0} B, — ucbornanysum opmyna,

B} B, dopmyna C HUHT ¥3uaup,

ry B, cdopmyna xynoca Kouaacura acocad xeaTHpud umka-
PUNIATH UKKUTA YHIAH ONAWH KeTMA-KeT KEMaOWTaH GopMy-
nanapaaH XoCuaI KHJIHHAIU.

" a), 6), B) XONUTAAp YYYH HCOOT TYANK paBuga Xk = 1 xonna-
[ MCOOTTA MOC Kelamdu.

LW yruHT yuyH T) XonHu k¥pamu3. by xonna B, dopmyna B,
Ba B;. dopMyIanapaaH Xocua KMITHHUO (i< &, j > k), B; dopmyna
8 — B, KYpUHUILHY Oaan Ba KyHUNATY TACAMKIAp TYFPU SYnanu:

Ht-C— B, (3)
Ht C—»(8-B). (6)
[, akcnomama
C.R. B
jaz)
R 4

ypHura KYVHUWHN Gaxapud, Kyiuaarn ucbotaaHyBuy dopmMy-
nara sra 6ynamMus:

F(C, (B-B)—>({(C—»B)->(C-B)). N
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(0), (5) Ba (7) ucbomanap H maH KeATHpHUO ymKapyaaauraH
ropMyIanapavp. ¥Yaapra Mypakkab xyioca KoMIacHHH Kynnab,
Ht- C— B, HM XOCHI KMIaMMU3.

Dumn ymymuit, seHR H, CF A 6Varan xonHu Kypailiuk.
by xomna H, C uunr B, B,, ..., B,_,, A kenrupu® IMKApULIH
smakya o¥naou. lemak, rokopuoa ucboT KHIraHMMHM3ra acocaH
I+ C— A tacauk, TYFpuIup.

Heaykuus rteopeMacuiaH MYXHM axaMHaTra sra Oyiarad
KyWHIArd HatTixa Keaud ynuKany.

YMyMaamrad AeyKiMA TEOpeMacH:

(€, Crr o Gl A
FC,~(Cy{C3>..(C, =AD"

Hcbor. H ={C, C, .., C,} 6yncun. Teopema 1IapTHTa
acocan H. A4 éxu H,_,, C A nwor t¥pwmirn, H_ =H_,, C_,
OVATAaHMNTH YYVH 3Ca .

H, C_FC—-A

TAaCAMKHUHT TYFpUAWTH Kenu® vyukaan. by udonmara HucGataH
AHA AeAYKIMSA TEOpEeMacHHu xyinab,

H_FC_—(C—A)

HW xocwi kuaaMu3. by mpouenypaHu & mapra Takpopna®, yuigy
TacaAUKKXA KeJaMu3:

H = OF C,—(C,>(C,>... (C,—>A)...)).

AMMO OV TYTLIaMaaH ¢rakatruHa HCOOTIaHYBYH hopMy-
JNanap Kentupu® YMKapull MyMKHH, STBHH

|—C1—>(C2—>(C3—>... (C,m A0
k=1 OyaraH xycycHi xousga

CFA
FC—A

ra sra 6ynamus.
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VI. KOoHBIOHKUHAHH KHUPHTHID KOHIACH:

HFA HEB
HFAAB :
HcbHor. bepunradura xypa
HI- A4, (8}
HIF B (%)
{A, B} cdopmynanap maxkMyacunaH A~ B dopMynaun xKentupubd
YUKAPUIT MYMKUHIHTH, THhHU
{4, B} A~B (10)
SKAHIUTHHHK K¥pcatran sauk. Kexrpmb yukapyuHunt | Kouna-
CHUTa acocaH
H, A, B AAB, (11)
H, A+ B. (12)
Kentupnb wnkapuuinusr | xounacunan doitmananud, (11) sa
(12) myHocabaraapnay
H AL A~B (13)
xamaa (8) ea (13) maud
HFAAB
JAPHY XOCHA KHNaMH3.
VII. JM3blOHKUMAHA KMPUTHIN KOMAACH:

H.ALC;H. BFC
H. AVBEC -
UcboT. H Al C H, B} Cwaptnapaad nenykumns teope-
MaCHra acoca
HFA-C, (14)
HF B-C (15)

(hopmyaanap xennb yukan.
111 akcuoma H dopmynanap MaKMyacHaaH HCOOTIAHYRYH
dopMmysia cudaTiia KeaTupnd ynKapuiaa, SbHU

HF (A OB 0O —(AvB-O). (16)
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(14), (15) Ba (16) dopmynanapra Mypakkab xyfnoca Kownza-
Cclit Kynaab
HlAvB—>C (17)
(POPMYTIAHH XOCHN KUITaMM3,
DHIU KeATHPHO YUKAPHIUHUHT [V KounacHHu kynnabd
H AvBF C
(popMmynara ara 6¥1aMu3.

6- §. ApAM MAHTHK KOHYHJIADHHHHI HCOOTH

IZ[ Manmux Konyuaapu. [Hapmaapuu ypun asmaumupuis KoHyHu.
Hlapmaapnu xywum kouynu. Hapmaapnu axcpamuwt Koryru.

Henykumna TeopeMacH 0Hp KaTop MaHTHK KOHYHJIApUHU
ucbotnawra épaam Gepaam.

I. Acocnapum (wapraapuu) ¥pHH AJMAIITHPHII KOHYHH:

Fx—=(r->20) > (- (x—>2). (1

UcboT. A={x—=(y=2), v, x} (bopMynanap MaxmMyacuiaH
X—=(y—2), ¥, X, ¥->7, 7 KeNTUPUD YHKapKHll KeaAnd yukanu. [e-
Mak, H naH z opmyna kenud unkamu. Y xomma yMyMauiraH
AenyKIMsa Teopemacura acocaH (1) dopMyna HcboTHaHYBUYM
IKAHIUTUHN XOCHI KHUJIaMH3.

ACOCHApHM ¥PHH aIMALITHPUIT KOHYHUAAH HCOOTNAHYBYU
dopMynanap ydyyH ywby acocnapHi ¥pHH amMaIlITHPHIL KOWAACH
Fix=(y—)

CR(y—=txv—=2)
Kemi® UNKaau.
XAKHKATAH XaM, arap

Fxos(r>2 (2)
6ynca, v xonza (1) Ba (2) dopmynanapaaH Xynoca KOoMIacHra
acocaH

Fy—o(x—2
dopMyna XocHa KUITUHALM.
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I1. Acochapuu K¥umn KoHyHM:

F x> (y-0)-=(xAy—2). (3)
Hcbor. H={x—>{y—2), xay} dopMynanap MaxmyacHaaH
X—=(¥=7), XAY, XAV X, XAY=Y, X, ¥, V=2, 7 KEATUPND YuKa-
puw onMHagu. by aca A man z dhopmyna Kenubd YUKAIU JeMaK-
aup. by ¥3 HaBbaTuIa yMyMIIALUTaH ASAYKUIHS TEOPEMAacHTa aco-
can (3) popMynanMHr KcOOTIAHYBYM SKAHAUTUHN KYpcataam.
AcocnapHi KViunis KOHYHUAAH dUcboTtnaHyeYd dopmyna-
JIap YUYH acocaapHi KVIIUIN KOUAACH
b (x> (y—2))
]" XAY=—T
Keaud unkanu.
XAKUKATAH XaMm, arap

b x—(y-2) 4)
6¥nca, y xonna (3) Ba (4) dopmynanapiaH xyfoca Konjanapura
acocaH b xAy-—Z SKARAUTUHK XOCUN KNNAMK3.

I1I. Acocnapam axpaTHil KOHYHM:

F(xay—=20—(x=(y—=2). (5)
Hcedor., H={x, vy, xay—7z} dopmynanap maxmyacuaaH
Kemub YMKAOMTAH X, ¥, XAY—Z, XAy, Z KeATHpUO YMKApHILHU
Kapaiimus. bynna H dopmynatap MaxmyacHiad z gopMmyna-
HUHT Kenu® YuKUIIH KYpuHUO Typubau. Y xonga yMymialurax
AedyKUMA TeopeMacura acocaH (5) dopmyna ucOGOTIAHYBYH
HKAHITUTATA ULIOHY XOCWI KHIaMM3,
AcocnapHy aXpaTHil KOHYHHIAH HCOOTIaHYBYH dhopMylia-
Jap y4YH acocJapHU axpaTHId KoUuIacH

Fxay—z
Fx=(y-2)
XOCWJ OYnann. XakuKataH XaM, arap
I—xny—ez (6)
O¥nca, y xonaa (5) Ba (6) dopmynasapaaH Xynoca KOMAAcHra
acoca |- x-»(y—z) SKAHINTU KeJUb YHKATH.
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IV. Fx—= (¥ -).
Mc6ot. I, Ba IV, akcHomanapaa Kyiuaary

1) s fav)

VpHUra KYHHULIApHH Dakapull HATHXKAcHAA
Fx— (¥ —x), (7)
F (7 »0)—(%->y) (8)
ucBGoTIaHyBud ¢opMmynanapHid xocun KuinaMus. (7) sa (8) dop-
MynanapiaH CH/UTOIM3M KOWHACHIa acocaH
Fxs(x-7)
dopMyna Keaud YuKaau. AcocnapHu OUpAalITUPHIL KOHYHW-
JaH doitnananuo,
Fxax— J:J
gopmynaru xocun Kuidamu3d, MUKKM Kappantuk UHKOPHU TYLIU-
pUIL KoupacHuaH doiinanaHuo,
xAx oy
(opMynara sra 6yaamMu3. By epraH acocAapHM aXpaTHIL KOHY-

HUHH Kynnab, ucoboTnanmuy Kepak oynrat (5) GopMyTaHu Ken-
THpHUO YHKapaMus.

V.FXAp—>xvy.
Hcoor. I, akcnomana 7 HUHT YpHUTA X A Y HH KYAMH3!

Fx—oZAaP) 2 (5T AP o (xvy—Xad). (9

I, Ba II, akcHomanapaan
FXAYy->X, (10)
EXAy—oy (L)
dbopmynamap kenvd unkaad. (10) sa (11} dopMynanapra KOHTp-
NO3WLINA KOUAAcHHY K¥nnad, ydy hopMynanapdy Xocwi Kyna-

MH3:
l..
|..

(12)
(13)

Rl
\'.’I

“r:.i ><1|
><|
‘v:|
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by dopmyranapra MKKH Kappajii HHKOPHHW TYUIHPHII KOWHA-
CHHU KY/UTa0, Kyiiuaarn GopMyranapHu KeATHPHO YMKapaMHs3:

Fx—Xnay, (14)
FyosXAay. (15)

Dunu (9), (14) Ba {15) dopmynanapra Mypakkad xyjaoca Kouaa-
CHHW KY1ad,

Fxvy-s>Xxayp (16)

dropmynara sra O¥namus,

Huxosr, (16) dopmynara aBBajg KOHTPIIOIWLNS KOWIACHHH
Ba CVHTPa MKKH MapTaidu MHKOPHH TYLIHMPHII KOWIACHHH KY1ab,
HCcOOTTAaHHIUN JIO3UM OVaraH

FXAay-sxvy
(opMyrTaHu XOCHJT KHIAMU3.

»
Myammoau macasa 6a monwupuriap

1. H dopmymamap MaxMyacHIaH KypcaTHITaH (popMyIaiapHu
KenTHpUO YMKAPHIU MYMKHHAWNTHHH KYPCATHHT;

1y H={A\} B—4; ) H={A—>B, B+ A-C
NH={A-CC A4, 4 H={A->B, B}l 4;
S)y H={A, A B/ B,  6) H={A-Bj}FArC—BAC,
7 H={A-> B F(C-A)—(C— B);
8) H={A-BFH(B= () —(A-> )
9 H={A—= (B> CF B—>(4-O);
10) H={A->B L Av(C—BvC.
2. YMyMRAallraH AeayKuus TeopeMmacuiaH coigananud, gop-
MYJTATAPHUHT UCOOTIAHYBYH 3KAHJIHTHHHM HCOOTIAHF:
D (x-sp) = ((y>2->x-2)
2} (A= B)—=(Av(C—-Bv (),
3 (A= B >({(CoA—(Co BY).
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3. MaHTHK, KOHYHJIapUHHHT TYFPHJIMTHHU KVPCATHHI:
Dx->((xX-p);, 2)xvix;, HNIAy-oxvy.

4. Maptnapyy YpuH anMaWITUPUiL, WAPTAApHU KYlIMul Ba
LIAPTAAPHY KPpaTULL Kouaanapuaad doiaanaiud, depunraH-
JApPHUHT TYFPWIMTUHY UCOOTAAHT:

D Fxos(p-xap); DFA-BAB -5 A; 3 A—=(A-B).

it
4’/ MycTaKn HOiam YY9yH CABOA Ba TONMMPHKIAZD

1. Keatupub yukapunanural Ba ucboTnadyBuH GopMynanap curdu,

2. Mopmynanap MaxkmyacHaaH GOpMYAaHT KETTRPUG YMKapHLLL KOURACH.
Kentupub unkapuui {ucdoTaa} TyinyHyacH. Kearupnd YHKapuiiHUHT
XOCCANAPH Ba ACOCHIT KOWAANAPH.

4. Neayxums TeopeMacH Ba yMyMIawirad JeIyKins Te0peMacH.

5. KoHBIOHKUUAHM Ba AW3BIOHKLUAHH KUPUTHLLT KOWOANAPH.

6. ManTuk, Konyunapu. Llaptrapuu ¥puy anmMalITHpHLL, KYUKIO Ba
aXPaTHUI KOHYHIApU.

7- §. Mynoxasajuap aareépacu pa MyJoxasanap Xucooun
opacuaarn Mynocabatiap

Myaoxazanap xucodu gopmyasacurnune kutimamu. Myaoxazasap
xucobudazu opmyaanap duran myaoxazaaap aseefpacudazu
Gopmynarap opacudacu myHocabamaap. Ymymrutivamau gopmy-
aa. Aiinan wun dopmyaa. Keamupub surapuin xaxuoazu meopema.

Mynoxazanap xucodbu dopMylaapuHH XyIIu Myaoxasanap
anredpacy popMynanapu cuWdartuna Kapalsi MyMKWH. ByHUHT
YUYH MyJoxasaiap XUcoOu y3rapyBuMiapura Mynoxasanap afi-
redpacy Y3rapyBudiapy CMHIAPW KapaWiMU3, sbHU ¥3rapysun-
fAap 4yHH kM éaroH (1 éku 0) kuiiMar olaagu ned XucobnaiMus.

A, V, = Ba — AMAJUTapUHU MYNOXasanap anredpacunaruaek
AHHKJaHMu3,

Mynoxaszanap XMcoOUHHHT xap Oup dopmynacy, ¥arapys-
yiiIap yHHHI udozacura KaHJal KYMpHUIINIAH KAaTbWM Hasap,
1 &xu 0 xuitMar Kabyn KWunaau. YHWHT kMAMaTH MysIoxasanap
anreBpacumard Kounanap 6yfivya xucobnaHanoy.
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Mynoxasarap xucobu (GOopMYIACHHHHT KHUIMAaTH TYIHYH-
YACHHHU aHHUKIAHIHK,

A — Mynoxazanap Xucobu dopmynacy, x,, Xx,, ..., X, Aap 3ca
A GopmMyna udolacHra KUPYBYH Y3rapysuunap {(x, = x) 6yACHH.
o, Oy, ..., O, JIAP OPKATY MOC PABHINAA X, X,, ..., X, Y3rapyByuu-
JIAPHUHT KMAMATAApUHU OeJIrHnaiiMu3, o€ E, =10, 1}. (o, oy,

.» @) BEKTOp 2" Ta KHAMATIap caTpura ora.

VarapyBunnapHUHr OuTra KuilMatiap catpu yuvH A ¢op-
MYJIaHWHT Kuiimati R, .., (A4) HA KyliMgarnda aHuKuraiMms:

1. A popMyfaHHHT BHT KAaTTa Y3VIIIMKAArd KucMmuil ¢op-
Myfacu x, Oynravaa, R, ., (x)=c, Gynanu.

2. Arap k + 1| y3yHnVKRarn xaMma xucMmuii dopmynanap
aHWKJaHTaH 6¥nca, v xoana A‘.AA}., AvA, A—A, Z, aMaJjap-
HWHT DaXapWIMILKW HaTHXacupa OAUHFaH Kk y3yHAUKIArn KHc-
MU d)opmynanap KyHumara K,nﬁmamapra 3ra 6ynagu:

t‘I| LY IR (A a A ) Cqug...ctn (A ) A o) Gy Dy (A_;),
(11 Uy by (A v A ) u| g oy (A;) v RCH()Q ,_,u"(AJ') H
(A4 > A)= (4)—>R,,, . (A),

(1|Ct2 iy 0‘,|(12 ™

Ru. oy ..My, (Ar ) = Rl'l] [T (A: ) -

Macanan, x,vix, > x, X, dopMyma x, x, x, X
Y3rapyBYHWIApHHHT 0, 1, I, 0)  xuiimaTaap carpraa
Ryo(x, v X, = X, A X,) = | Kuiimarra sra.

XakykaraH xaM, 0y ¢opMyna Kyitugaru KucMuil gopmyna-
napra sra: _

X, V Xy, X, AX, — OUDHUHYM Yy3YHIUKNATH KHCMUHT Gopmy-
Nanap;

X,V Xy, Xy AXy — MKKHHYY Y3YHJIUKAArM KUCMUIH GopMy-
Janap;

X4, Xy, Xy — YUHHYM Y3YHJIHKDATH KMCMHH QopMynanap;

X, — TYPTMHYU Y3YHJIMKIATH KHCMHi (opmyna.
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By epraH  Ryo(x;) =1, Ryl %) = Royo(x3) = 0,
Ryn(x) =1, Ryyelx) =0,
R0 (X A X3) = Ry o (53) A Ry yo(53) =0,
Rono(X,) = m =L Ry e(x) =0,
Ryvo (X, v X,) = Ro:uo(xJV Ryo(X) =1,
Rojo(x; A Xy} = Rypyo(x; AX3) = 1,

Rojo(x, v X = x A X5) =
= Ryno (6 v X)) = Riyo( A X5) = 1

JKAHJIHTHHH TOITaMH3.

DHAM MyoxXazanap XMcodu Ousad mysroxaszanap anreGpacu
opacHgary MyHocadaTnapHH AaHMK/JAOBUM TeopeManapra Tyxra-
b YTaiinuk.

I-teopema. Myaoxazasap xucobudazu xap 6up ucbomia-
HyeHil opmyaa mMy10xa3anap daseedpacuda auHan 4uK (masmoaso-
eus, ymymxuimamau) opmyaa 6yaadu.

HcooT. Teopemann MCOOT KUAULI YUYH KyHumard ydra
XOJMHHU KYpHO YUKHIUTA TYFPU KeJNaau:

1) mynoxaszanap xucobuaaru xap GUp akcUoMa Myjaoxasa-
nap anrebpacuaary aiftHaH YuH opMyIaaup,

2) ailHaH 4YyuH dopMyranapra ¥pHMra KiMu KoMIAacHHH
K¥Inal HaTKacuaa XOCHA KHJIMHIaH QopMyaanap SHa aiiHad
YuH dopmynaiap 6¥naam;

3) aifHaH 4MH dopMynanapra Xyaoca KOWTACHMHU KiyJmail
HaTHIKAacHAa XOCHN KWIMHIaH dopMyrnanap sHa aliHaH Y4H dop-
MyJianap oynamu.

lI-XoNtHUHT McBoTH. Mynoxazanap XMcobH akcHoMa-
JIApUHWHT aiiHaH YHHJIMTHHH WCOOTNAIL VUYH YHMHIIMK XKaaBa-
JmpaH QgoiaanaHaMus;
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a) upogacuaa GuTTa YarapyBuMcH Gop akCHOManap:

X v v

2 3

t l
0 I l

6) vdonacumaa HKKATA ¥3rapyBYUcH Oop akcHoManap:

x ¥ [, I I, | o | |1y,
[ | | | | | | 1
i 0 | ! [ [ [ 1
0 1 ( | | [ [ 1
0 0 | | [ [ | 1
B) Mdromacuaa ydta ¥3rapyByucH 0op akcHoManap:

X ¥ z I I, | 1IN,

1 [ | l 1 !

| ( 0 t l |

1 0 1 l ! l

i 0 0 | | 1

0 1 | i | l

0 1 0 1 1 |

0 0 | 1 | 1

0 0 0 1 1 1

2-XOJHUHT McGOoTU. ABBaN KyHuUaaru JeMMaHH HC-

DOT KUTaMi3,

Aemma. Aea B dopmyaaaraprune upodacuea xupyeui xamma
Vzeapyeuuaap X, X,. ..., X,, X 8a 0y y3eapyeuuaaprune uxmuépui K-
MAMAAP Campu 36a o, o, ..., O, & o¥acun. Aeap R, . , (B) =P

byaca, v xo20a R, ., &"a[?(A)}= R, o o B(A) Gnadu.
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Uc6Gor. JleMMaHUHI UCOOTHHU, HOPMYTAHHHT TY3UIH-
INMHH XHCcODra ONIraH XoJna, WHAYKUMA METOOH OMJIAaH aManra
OILUMPaMM3,

a) A dopmyna x JaH apK KUAYBYM X, ¥3rapyBuu GYICHH.
Y xonma

B
RC[] o7 ,,.[}(,,Ct(xl')uf’ J('xi') = xf ;
X

B
‘RC(JOQ ...QNE[I(A)]zaI: oy oy - B(A) a:’
SBHH JEMMAHMHT TacOUFH TYFpH G¥nmamu.
Fi]
0) A bopmyna, x ¥3rapysun O¥cHH. ¥V xonma [(A) ¥pHUra
Kkyinir B Hu Gepany Ba .
B
Rony o] (40

HY OJIaMM3, SBHH JIEMMaHUHT TACAWFU gHa TVFpU Oyaaam.

B) A=A, * A, xamna A, Ba A, popMmynagap yIyH JeMMAHUHT
maprnapy GaxapunacuH. Y xonna A opMyia ydyH JieMMa Tac-
JUFHHHHT TYFPUIMTH KyWHMIArd TCHCAWKIAPAAH Keaud UMKAIM;

= C"i! R(X[Otl,.,{l,,ct(B) ‘_“B

ch oy ...a_.,a[f(A)] = Rl] ity ...u,,oa[?(Al * AE)]=

B B B B
= Ra.uxg .,.u"u[J(Al) * .[(AZ)] = chug .,.u,,u.[(AI ) * Rlp.‘.r.g ..,a,,a.[(Al) =
= Ry o, AV R oy o B =R, B(A*A4) =R, o B(A).

A= :4_, GYnrad XoJ YUYH XaM JIEMMAaHVHT TACAUFU IOKOpPH-
JariaeK ucOOTAAHAOH. DHAH 2- XOMHWHT ucboTHura VTaMus.

HNeMma. A — bepuncan popmyaa, x — ysaapyeuu, B — myao-
Xa3asap Xucobunune acmwzeau gopmyaacu 6yacun. Azap A althan
yun opmyaa 6yaca, y x010a j(A) gopmynra xam atinan wun op-
myaa 6yaadu.

10 — X.T¥paes
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UcbHorT. x,x, ..., x,, xnap A Ba B dopmynanap ucosacura
KHPYBYM V3rapyeuunap OYACKHH. Y3rapyBUWJIapHUHT XaMma

8
2" 1a (o, o, ..., o, o) KudMantap carpusa {(A) dopmyna

X
B
YUH KHAMAT Kadyar KWIWIMWHU KypcatHil o3uM. [(A4) dop-
MyJia aifHaH uyMH GopMyna sMac Ae6 dapas Kwiamms. Y xomxa
wyHmait (af, o), ..., o, o) KuiiMatiap catpH TonuIuG,

B
I(A)]=0

O6ynann. byHRaH ¥3 HasfaTUI4 AeMMa WapTUra acocaH
Ryt o20P(A) =0 skannurunm Tonamus. Ammo 6y A HUHT
aitHad YuH dopMyna skaunurara 3auaaup. JeMak, xamMmma Kuii-

Ri} ] LI
0y O . D O

Fil
Martnap catpuna [(A) dopmyna YuH KuiiMaT Kabyn Kuinany Ba

y aifHaH YHHIAD. _

3-XOAHUKT McGoTH. Azap Cea C— A opmysanap aii-
Hak vuH 6Yaca, y xoada A xam alinan wus opmyaa 6yaadu.

Ucbor. x, x, ..., x, 1ap C Ba A dpopmynanap ndogacura
KHMPYBYH V3rapysuuiap OVncHH. A — aitHad yuiH OYIMaraH Gop-
Myna ned dapa3 KUnaMus. Y xonza YarapyBYWNApHUHT UIYHARN
(of, 05, ..., 0, ) KIEIMaTIAP CATPU MABKYS OYIAIIKY, Ryooe o0 (A) =0
6ynami. By epra R g 0 (C—A)=Royg 0(C) > Rog o (A)=
=1->0=0 sxaunurn Kenu®G umkanu. by Haticka C— A4 dop-
MYJTAHHHT aliHaAH YMH 3KaHAWTHra 3uAaHp. by KapaMa-Kapuim-
MUK A ailHaH YHUH QopMYIa SKaHIUTHHU HcOoTaaiiam.

2-TeopeMa (keamupub wuxapuw xaKuda). A — myaoxasza-
AQp Xucobunune Oupop Popmyaacu; x,, x,, ..., X, ~ wy A gopmyaa
uthodacuza Kupysuu y3eapysuuiap €a o, O, ..., 0, — y3zapyeuu-
aaprune uxmuépud Kuimamaap campu 0yacun. H opxaau wexau
Qopmyaaiap maxemyacunu beazuaaiimus. Azap

oo |Farap oy = 1 6ynca,
X, arap o; = 0 6¥nca,
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vooxoada  H ={xM, X3, X} popmyaarap  mamcmyacu
YUVIL

D R, ., . o {A) =1 Gyrzan xonda HI A,

2) R (A) =0 6yaean xo10a Hl- A 6ynadu.

Mc6or. TeopeMaHuHr ucOGoTHHH bopMyna TYIHIMIIUra
Kiapad MHAYKLUUA METOAW OunaH oiud GopaMus.
L. A dopmyna x, yarapysau 6YICHH:

)y . Ty

a) arap R, ., o (%) =0, =1 6Y1ca, y xonza x| x, éku
x| x, seuu X | A Hemak, HI 4;
©) arap R (x;)=0,=0 6y1ca, y xonma X, | X; &mu

LT[R SN s ¥
x{i b X, aunn x5 - A . demak, HF- 4 .

2. Oumm dapas xunamusku, B, Ba B, dopMmynanap yuyH
TeopeMa TYFpU Aeb Kapanran Xonga A dopMyaa KyUnmara Typrt
KYPUHHIIHHHT OHpH OVICHUH:

I.BAB; 1l BvB; IIlL.B—B; IV.B.

Xap OUp XONHU anoxuaa Kypud Vramus.

[. A dopmyna B A B, xypuuulira ara:

a) arap RMLz ...a,,(Bl ~ B,)=1 6ynca, y xonga R, ,, ‘__ﬂ”(Bl) =]

Ba R, ., . (B;)=1 xenu6 unkanu. bynnan kunusra dapasu-
Mu3ra kypa Hf- B Ba H - B,. by epaad ¥3 HaBOaTHIa KOHBIOHK-
UHMAHH KHPHTHLI KouAacHra acocaH H| B AB,, swun H|l- A
Xocwi Oynanu;

Gyarap R, ., (B AB)=006ynca, yxonma R, ., . (B)=0

éxu R, . (B,)=0 6ynagn. Macanan, R, , ., (B)=0
Jeilnuk, y Xonna ¢apasuMusra Kypa
H} B,. (1)

II, akcuomara xypa F B AB,— B. By epaaH KOHTpPIO3uLUS
KOMIACHTA acocaH
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F B — B~ B, )

Kenmn® gukamy. (1) Ba (2) dopMmynamapaan xynoca KoujacHra
ounoal H| B, A B, nn xocun kunamus, sean HF 4.
[1. A popmyna B v B, KypuHuiLra sra OYNCuH:

a)arap R, . . o, (B, v B,) =1 6¥nca, y xonna xey 6yMaranga

R, (B)ﬁl €kl R, o, o, (By)=106ynamu. R,, , (B)=1
6ynan ¥ XOMna cbapammmra Kiypa
HtB. 3)
ITI, akcHomara acocaH sca
l B — B v 5 (4)

kenu0o uynkamu. (3) ea (4) ¢opmynanapmaH Xynoca KOHOACHUTa
acocad H | B v B, Hu xocun Kutamus, sibHu H - A,

6)arap R, o, o (B v B)=06ynca, yxomma R, , . (B)=0
Ba R

wor o, (By) =0 Gynamy. By epnan H} B Ba HI- B, xenu6
yuKali. Y3 HaBGaTHAA KOHBIOHKHMSHK KMPUTMHI KOMEACKHIa
acocaH

H|- B A B, (5)
ra kenuHanu. Mcbotnanypay dopmynagaH ¢oiigatanns,
"'EAEz“?BlVBz (6)

Hu onamu3. (5) Ba (6) dopMmymanapgaH Xynoca KOMAACHTA aco-
can HI B, v B, nw xocun xunamns, aeun HE A.

HI. A ¢opmyna B,— B, xypunynina 6¥rcun.

ayarap R, ., . (8 — B,)=16ynca, éku Rm o a,(B) =0,

exu R, ., o (By)=1 6ynann. Macanan, o, (B)=0

oLy 7

6¥nca, v Xonaa

0.‘ wy .

H\ B (7)
HH XOCHT KHIAMH3,
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WcGotnanysuu dopmynanad doitaanaHué - B, —(B — B,)
(hopmynaHu Tonmamns. by cdopMvianaH acocrapHWHT YpUH an-
MAUITHPHII KOWAACUTA acocaH

F B —(B - B) ) (8)
hopMynanm xocun KunaMus. (7) Ba (8) dopmynanapiaH xynoca
kounacura Sunoan H | B — B, dopmynann €3amns, sbHn H—A.

Arap R, ., . (B)) =1 6ynca, y xonaa
Ht B, 9)
[, akcnomagan goitnanaHud,
- B,—>(B,— B} (10)

dopMynaHH KeaTupH6 unkapamus. (9) Ba (10) dopmynanapaax
Xynoca Koufacura kypa HF B — B, xenu6 wvkanu, avHu H F 4;
G)arap R, ., (B —B,)=06ynca, yxoma R, . (B)=]

Ba R, ., « (B,)=0 Gyraan. By epaan
HEB, (11)
H| B, (12)

3KAHANTH Kenub yukaau. Mcbotnanyeum dopmyna tabpudura
acocaH

F(B,—B)—~(B,—B,).
by dopMmyiagaH acocHapHHHT ¥pHH anMalUITHPUIL KOWIACHTa
K¥pa

F B —>({(B,—B)—>B) (13)

dopmynannd Keatupu® yukapamus, (I1) sa (13) dopmynanap-
JaH XyJioca Kougacnra 6MHoaH

HF ((B,~B,)>B,) (14)

HH XOCHJ KMJIaMW3, ¥3 HaBbaTHIa YHIAH KOHTPAO3ULMA KoHIa-~
CHUHH K¥nnab



I—‘lg{;ﬂ i 506, MYAOXAIATAP XHCOBH

H- B, > (B, = B) (15)
dopmynany kKeatupud uukapamus. (12) sa (15) dopmynanap-
AaH xyJoca Kougacura acocad H{- (B, — B,) dopmynara sra
Gynamus, svHu HE A .

IV. A ¢popmyna §, K¥pWHUIUTA 3Ta OYICHH:
a) arap R,

6ynamm. lemax, Hb B,, avun HE A;
©) arap R

o, (B)=1 6ynca, y xomza R,

LT &

a,,(Bi)‘_"O

o {B)=0 6ynca, y xonma R, ., . (B)=1

O¥nazu Ba 6}’};;1[;121-.[“
H} B, (16)
Kenuod uyukamd. 1V, akenomanan doiigananud
Hf-B B, (17)

hopmynanu €3amus. (16) sa (17) dpopmynanapoan xynoca Kousa-
cura acocaH HF ;57[ HY, SeHu HE A #u Xocua kuiaMua.

3-teopema. Myioxasarap arzebpacunune xap 6up aiiHau
qur hopmyaacu myaoxasasap xucobuda ucbomnaryedu chopmyaa
byaadu.

UcHoT. 4 bopmyna Teopema 1LapTUTa acocad alHaH YUH
dopmyna Syranmuru yuyn R, ,, o (A4)=1. Bynnan 2- Teope-
Mara acocaH

HiA (18)

xenud ynkanu, Oy epoa H, = {x, ..., x;"}.

(o, O, ..., & ) KHFIMAT/Iap CaTPJapuHUHI COHM 2" TaTa TEHT.
IvHunr yays (18) gopmyna xamma 27 Ta KuiiMaTiap caTpuma
BaxKapuagH.

Arap H,, ={x", x3?, .., x5} Oynca, y Xonma, papluaH-
kn, H_,, x bABa H, X, A Gynamu. Ju3biOHKUNAHY KUPH-
THW Kouaacwura acocad 6y xonaa H |, x v X, - A 6ynaan. Ammo
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X v X, QopMyna HCOOTIAHYBYN (POPMYNIA OYNraHAWTH yuyH YHH
fl |, x vX, Gopmynanap MaxMyacuaaH OJH0G Tawuiall MyM-

n=1?

kud. Hemak, H_ | A.

Xyomu wy kabu H, ={x", 532, .., x50 ), .., Hy =107, 52},
H, ={x"} dopmynanap Maxmyarapu ydyH KeTMa-KeT HMI—A,
H . kA, .., H A H} A sxawmrnnu vcbotaals MyMKUH.
Mawnymku, H, ={x"} |- 4 mynocabar o = | Ba o, =0 xonnap
YUvH TYFDHUIUD, SbHU xII—A Ba X, b A. By epaaH AH3bIOHKLKA-
HHM KUPUTHII KOUacUTa acocaH x,v X, b A ra ara Gymamus. AMMo
X,v X, ncOoTnaHyBur GOpMyna OyiTananru yayH YHM Talinab

o6opum MymkuH. IlyHaait kunud, DF A. Jemak, A ucbotna-
HYBYH QOpMyna 3KaH.

L
Myammonu macara ea momuupuraap

1. Kyituaaru dopmynia 4 = x,vx,—x, Ba ¥3rapyBudNapHUHr:
1y (0,0, 1); 2) (1, 0, 0) knitmaTnap catpu Gepunran. A ¢op-
My/la Ba YHHHI MHKOpU A HK Moc GopMyJIanap Maxmya-
CHIAH KeATHpHO YMKapMHT.

2. Kyiiunarn dopmyna A = X, vx,— X; Ba ¥3rapyBYNJIapHHHI:
1 {, t, 1); 2) (1, 0, 1); 3) (0, 1, 0) kuitmMaTaap caTpH
Sepwirad. A ¢opMyna Ba YHUHT UHKOPH A HU Moc dopmy-
fanap MaXXMyacuIaH KeaTHpUG YHKApUHT.

3. Kytinparua dopmyna A =(xv y) = X AZ Ba YarapyBuniap-
Huur: 1) (1, 0, 0); 2) (0, 1, 1); 3) (0, 1, 0) kuimaTap caTpu
GepunraH. A GopMyia Ba YHUHT WHKOPH A HY Moc GopMy-
nanap MaXMyacHIaH KenTupud YMKaApHUHT.

4. YMyMmnanuiraH aeaykuus TeopeMacunad doinananub, kyiiu-
Jark popmynaJapHHHT HCOOTAAHYBYH DKAHAMTHHM Ba yjap
Mynoxaszanap anareGpackia aitHaH YUH(TaBTONOTHA) HopMy~
nanap SKaHIHIHHU KWCOOTHAHT:
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(x> > (Y>> (x-2);
(x->y)—>(xvz—yva)
(x=y)=((z=x)>{2-).

5. x;vX, - x, aX; dopMmyna x, x,, X, X, ¥3rapyBUMIapHUHT

(0, 1, 1, 0) xuiimamiap catpupa Ryo(x, v X4 - X, AXy) =1
K.HﬁMaTl"a ara SKaHMTUTHHHA HCGOTII&H!".

sullls
Q/ MyCTARKMI HINTAM YUVH CABOJX BA TONIMHPHKIAP

1. Mynoxazanap xucotu GopMYRACHHHHT KHIHMATH.

2. Mynoxazanap anre0pacy Ba MyA0xasaaap XMcoGu opaciiarn MyHoca-
Barnap.

3. YMyMkuiiMaTan Ba afinad unH hopmynanap.

4. KenTupud YMKapuill xakuaary TeOpema.

5. Mynoxazanap xpcobuvoaru opmynanap Suian Mynoxazanap anreGpa-
cuaaru dopmynanap opacugarid myHocadaraap.

8- §. Myaoxa3zanap xHcoOHIA eYHIHIN, 3HICH3IHK,
TVAMKJHIMK Ba 3PKHHIHK MYaMMOJIApH

Euvauut myammocu. udcuszaux myammocu. Tyvauxausux myam-
mocu. Bprunaurx myammocu. Axcuomamuk nazapus. Top mas-
noda myaux. Kene masroda myaux. Sprun axcuoma. Iprud
axcuomarap cucmemacu. Tewe Kywau opmyaanap.

Xap KaHnall aKCHOMATHK Ha3apHsAHH acocnall y4yH Kyilu-
Jaru TYpTTa MyaMMOHUW XaJT KHAHWMITA TYFPH KesaoH,

1) equyn; 2) 3HOCH3HK;

3) TVANKNAUIHK; 4) PpKUHIHK.

8.1. Mynoxazanap XHCOOMHAHT eYdIHII MyaMMocH. Mymo-
xasanap xucobuaard UHXTHEPHIT GopMynaHH HCOOTNAHYBYH EKH
UCOOTIAHYBUYN IMACAWTMHU AHUKNa® GepyBYU aNrOPHTMHHHL
MaBXYLTHIHHU HCOOTIALL MyaMMOCH MYJIOXasanap XUCOOUHUHT
equanw myammocy 1e6 atanaam.
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I-Teopema. Myaoxasasap xucobu yuvn etuauu Myammoct
XA KHAURYEHUOUD (exuayeuudup).

Hc6or. OnavHry naparpadnra aidTvaAradHaexk, yroxasa-
N2p XMCOOUMHHHT ucTanrad GopMynacHHu myaoxasanap anrec-
PACMHUHT Gopmynacu cudartyaa Kapawl MyMKHH. Jlemak, ©y
(POPMYNAHUHT MAHTHKUH KUAMATHMHMW Y3rapyBUYMNAPHWUHT HUC-
TAIraH KMHMATAAp caTpuia aHMKIAW MYMKMH.

A — Mynoxazanap XUCODUHWHT MXTHEPUI ¢opMyaacn,

Xy Xy oy X, 3CA A dopmynauuHr ndonacura KMpyBd# ¥ira-
pyBUMIap OYICHH.
R, o (A) knitMatunn xamma 27 1a (o, o,, ..., @) KMii-

MaTiap catpuia xucodnad yukaMmuis. Arap xaMma KuiiMatnap
catpusa R, , (A) =1 6¥1ca, y xonua A ¢popMyna aiHad 9uH
o6ymanu. lemak, 8- § maru 3- reopemara acocaH A mynoxasanap
XAUCOOMHUHT HcOOoTIaHyBYM dopMyaacH Gynaau.

Arap wyHaail (o, o, ..., o)) KaliMaTnap caTpH TOMWIHUG,
RQ? a0 (A) =0 Ofuca, y xonna A aitHan yuH dopmyna S¥nmaii-
an. Y xonga 8- § marw |- Teopemara acocaH A ucBornanysun
3Mac Gopmyanup.

IlyHaait Kuaub, Mynoxaszanap XMCOOUHUHT HCTanraH dop-
MYMaCMHU MUcOOTMAHYBYM €KV UCOOTAAHYBUN IMACTMTUHK KYp-
CaTyBYM WKOpHAa OacH 3TUAFAH aJTOPMTM MAaBXYA 3KaH.
Jenmak, Mynoxasatap XMcoOM anropUTMHK euwunyBYM Haszapus-
JHD.

8.2. Mynoxasanap XHCOOHHHHT 3HACH3IHK MYaMMOCH.

[-taspud. Aeap myroxazarap xucobunune uxmuépuii A ea
A opmyaarapu 6up naiimoa ucbomaanyeéuu opmyaarap 6yaoa-
maca, y xoada Oyxdai myaoxazarap Xucobu 3udousmcus axcuo-
MAMUK HA3APpUA, aKc X040a 3ca 3udduamea »2a 0V12ad aKCuoma-
muic Hazapus deb amasadu.

HJeMax, 3aangaTcH3 MyJIoXasanap xucobyiga A Ba YHUHT UH-
Kopu GyaraH A Gupranvkaa wcBotnanyeum dopmynanap 6vna
oMaian.
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Mynroxazanap xyucoduna 3uACH3ANK MYaMMOCH KyHHgaruya
KyWugagu: OepuATad MyJoxXazanap XMcodu SMAAKATIMINKMY KN
SHLAUATCHTUKMI? ’

2-TeopemMa. Aecap mysoxazasap Xucobuda ucéomaanysyu
A 6a A opmyraiap masxcydaueu anukaanca, v xoada 6y myao-
xazarap xucobuda ucmaszan B opmyaa xam ucbomaanyetu pop-
myaa oyaadu.

HcbBoT. ByHnaH KeduH xap Kauaan ncbortnanyeu dop-
MynaHn R Ba R = F Guian Genrunaimus.

1. ABBan xap KaHaah B yyyH

FB-R (1)

(hopMynaHUHT UCBOTNAHYBYN SKAHANTHHHU KYpcaTaMM3,
XaKkukataH xaM, |, akcHomanaH ¥pHuTa KFUMII HATIDKACKA

F R—(B—>R) (2)

HU XOCWI KMNTaMK3. AMMO Uaptra kKypa R ucbotnauysyn Gop-
Myna, SbHU

LR (3)
V xonna (2) Ba (3) dopMynanapaaH xXynoca KoMgacHura acocaH

{1) popMYNAaHMHT TYFPHINTH Keand 4uKalu.
2. JDHOW Xap Kahgai B yuyH

FF-B (4)

DQOpPMYAaHUHT HCOOTNAHYBYK 3KAHAUTUHN TacOUKIaiiMu3.
Xakukarad xaMm, IV, axcnomanaH ypHUra KyMHLI HaTHXKa-
cuia

F(EoR S (R-B) (5)
dbopmyna keand unkaau. AMMo McBoTIaraHMMH3ra acocaH
F(B-R). (6)

V3 HapBatina (6) Ba (5) ZaH xys10ca Konaacura GuHoaH
LR— & (7)
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JropMynaHM Xocul KunamMu3. MKKH KappaJiMK MHKOP aMallMHH
IVINMpUUL KouaacuaaH doiaanaunt sa R vy FOunaH anmaiu-
THpUICa,

- F-» B
(popmynara sra 6ynamus, avHu (4) HcOoTAaHyBUH (popmya-
Jp.
3. Xap KaHma A y4yyH
FAANA S F (8)

tpopMyna McOOTNAHYBYM SKAHIWTHHH KYpcaTamus.
Xakukaran XaM, [, Ba IV, akcuoManapra acocan Kyiuaaru-
Jiap ucGoTnaHysyu dopmynanap Oynamu:

FA—=(R—A), (%)
F(R—-A)—(A — . (10)
(%) Ba (10) maH CHANOTH3M KOWAACHIa OHHOAH
FA-(A =P

dopMynaHu KenaTUpHO yuKapaMmus. by dopmynagan acocnaphu
GUPIALITHPHULI KOMAACHMHM KY/aul HaTUxacuia FAn A = F
(ropMmynara kenamus, apHKU (8) ra ora OymaMus.

(4) Ba (8) maH CWINOTU3M KOMRACHTA acoCaH

FAAA —B )

dopMynaHu XOCHI KHIaMH3. AMMO TEOPEMAaHUWHT 1HapTHTa Kypa
FABa b A, yxonma FAaA. demak, B ncGornanyeuu dop-
Myna oynanu.

J-TeopeMa. Myroxazarap xucobu 3ud0uamankcns Hasapusa-

oup.

McGoT. Mymoxasamap xucobuna A Ba 4 GHp BaKTHWUHT
¥3uma UcOOTAaHYBUYM O¥naauraH xed Kauwaad 4 ¢opmyna Map-
KyIO 3MACTHUTHHH K¥pcaTaMH3,

A mynoxazanap XUCOOMHUHF UXTHEPHA dopMynacu 6VncHH,
Arap A ucborraHysun dopmyna 6¥nca, y xonna 7- § garu |- teo-
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pemara acocad A aiiHaH yuH dopMynagup Ba, AeMaK A aitHan
gnron dopmyna 6ynaau. ILIyHuHr yuyH Xam A HCOOTNAHYBYH
opMysia 6¥nmaian.

Hdemax, 4 sa A OMp BaKTZa WCOOTAAHYBYHM dopmyianap
ovna onmaitan. LyHUHT YYYH XaM Myloxaszanap xucoOu 3ui-
JMATra 2ra 3Mac,

8.3. Mynoxazanap XHCOOMHMHT TYIHKIHIANK MYAMMOCH.

2-tavpud. Myaoxazarap xucobunune akcuomaiap cucme-
Macuea wy xucobnune 6upop uxmuépui ucbomaanmadduean gop-
MYAACURN AHSU AKCUONMA clhamuda kywuwdan xocua 0yraduean
axKctomaaap cucmemacu 3udousmed 32a Oyazan My10xa3aiap xuco-
buza oaub xeaca, Oynoai myaoxazasap xucobu mop masnodazu
myany axcuoMamux Hazapus 0eb6 amasadu.

-tavpud. Xap kaundail aiinan dun opmyaacu ucéomaa-
Hysuit gopmyaa Oyaaduean Myaoxa3asap xucobu xemz masnooazu
myaux axcuomamux Hazapua deé amaradu.

Hemak, mynoxazanap XHCOOMHUHT TYTUKIUINK MyaMMOCH
MKKUTA MacalaHn Xai KWIULIM KEPaK:

b} Ay akcHoma cuatraa Supop ucOoTIaHMaiAnTaH cop-
MYTACHHM AKCHOMANAP CUCTEMACMTA KYUIMII HATHXKACWIA My-
Jloxasajnap XWCOBWHN KeHTaUTHPHLI MYMKHHMH €KW HyKMu?

2) Mytoxasaap anreQpacHHUHTE Xap KaHaait alinad ymMH ¢op-
MYAacH MyJioxazajmap xucodbuza HCOOTAZHYBYM OVIaguMu €Ky
Ayxmu?

by MacanaapHuHr eUMU KyHuIaTd TeOPeMalapHUHT Maz-
MYHHAAH ubopaT.

4-TeopeMa. Myaoxazarap xucobu mop MasHOOQ myauxoup.

McbHoT. A Myroxasatap Xxucobuaard uxTHEpHi ncboTnan-
Maauran (McOOTHaHyBYM sMac) opMyaa, x, X, .., X, 3ca
A dhopmyna Tapkubura KUpyB4YM YarapyBuwiap OYacHH. A Hc-
fortnanMaiiaural opMyna SKaHIUTUWAAH Y allHaH YWH (hopMy-
na amac. [lemak, x,, x,, ..., x, ¥3rapyBuUNAPHUHE WIYHAAHA
o, O, .., & KHWAMaTrap caTpu MaBXKyIKH,
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Ry, o, (A, Xy, x,0) =0 (12)
OVnaau.

B. B, ..., B nap x,, x,, ..., X, ¥3rapyBunnapra GOFIHK UXTH~
CpHit aitHaH guH dopMyaanap 6yncud. By, By?, ..., B Max-
MyaH! (HabopHM) KapaiiMus. by epma
B _ {B,., arap o, = 1 6y1c¢a,

i

B, arap «, = 0 6ysca.

BFI‘B;;) _____ B;lrr
A popmynaga J'(A) YpHMUTA KYAMIIHY DaxapHO, yiudy
AP XY Xy

dopMynara sra GY¥aMHu3;
A(BM, By, .. B). (13)
(12) cdhopmynaHWHr afiHaH €1FOH (HopMyna 3KaHAUTHHH K¥p-
caTaMus. X,, X,, ..., X, Y3rapyBUWNAPHUHT UXTHEPHIT G|, ©,, ..., O,
KuiMaTiap catpukv onamus. B, B,, ..., B popmynanap aiivan
gun dopmynanap skaHnuruaaw R, . . (B) =1 6¥nann. V

xonma R, ., o (BY)=o, ypuriu. demaxk,

R o o, AB", B, ., Bi) = Aoy, 0y, ..., 0, ) = 0.

QIR

by epaan A(B™, By?, ..., B") wuHr aitvan uuH dopmyna
IKAHJIMTH KenWb 9YMKaau Ba y 7- § nary 3- Teopemara acocaH
ncboTnanysyl gopMyna bynanu.

HkKuHYM TOMOHAAH, arap MyJoxasamap XHCOOMHUHT aKCHO-
Majapu Katopura A(x,, x,, ..., x) QOPMy/JaHu SHIH aKCUoMa
cudaTHaa KVwnb k¥iicak, y xonga sHrH XOCKHI Oyarad Myaoxa-
zanap xyucobuaa Oy dopmyna akcuoMa OYNTaHAUTY yYyH UChoT-
nanye4yu opmyna o¥mamu. Iy BakTHUHT V3442 AHIH MyJIOXa-
sanap xucobuma A(BM, B?, .., B)") dopMmyra xaM ucGorna-
HYBYHM (dopmyna Oymagn, YyHKH y UCOOTNAHYBYY dopMmynasan
YpHUTA KAV KOMIACH OPKANM XOCHJI KUAHHTAH.
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HlyHaait kunu6, ssHru Myaoxasanap Xucobuaa MKKUTa
A(BM, By, ..., B™) Ba A(BY, B, ..., B") ucGoTnaHyBuu
(hopmymara sra OyramMu3. Jlemak, AHIH MyJloxazanap XUcoOH

3npaAnATra 3ra Oynrad akCHOMaTUK Haszapua 3KaH. by epaan
VHUHT TOpP MabHOAA TVAIWUKJIHTH KelHG YUKAJI.
S-TeopeMa. Myroxasaiap xucobu Kene MAsHOOQ MYAUKOUD.
Mc6ot. bus 7- naparpagna (3- Teopema) Myaoxasanap an-
reOpacuHMHT xap OHMp aiHaH 4uMH GOopMmynacu Myloxasajiap
xvcobnaa UcBoTaaHyB4YM (HOPMYIIA DKAHAUITHHKR UCDOT KUATaH
3a4K. flemak, mygoxasanap XMcoOU KEHT MasHOOA TYAUKAHD.
8.4. Mynoxazanap XucoOH AKCHOMAJIADHHHHT 3DKHHJHK
MYaMMOCH. Xap KaHAai aKcHOMAaTHK XMcoBaa aKCHOMANapHUHT
IPKUHIKWK MAcanacw, sibHM OUpPOpPTA AaKCHOMAHM CHCTEMAHMHT
KOJITAH aKcHOMaTapuaaH KeJTHpHO YMKApHIL KOMZAacH OPKATH
XOCHA ITHIU MYMKHHMH €KW MYKMU JeraH MyaMMO MAaBXyH
o¥1aau, Arap 6upop akcHoMa yuyH Oy macana HxKoOHWH xan 3Tui-
Ca, ¥ XoN1a Oy aKCHOMA CHCTEMA akcHoMANTapu pyHXaTuian 4yk-
Kapub raliaHaav Ba MaHTUKHE xuco® Oy OWiaH y3rapmainu,
TbHHU UCOOTNARYBUM QopMynanap cHHdH ¥3rapMmaciaH Kosaau.
d-tavpudy. Aeap A akxcuomanu myaoxazairap XucoOuHuH2
KOAZOH (KCUOMOAGPUOAH KEaMupi® vuxkapuiui Mymxusx o6yamaca,
Yoy mMyaoxazasap xucobununz OowKa aKcuomasapuods 3pKun
axcuoma deb amaiadu.

S-Tawpud. deap myaoxazarap xucobu arciomarap cicme-
MACUHUH XAp Bup aKcuomacu 3pkux 6Yaca, y xoada mysoxasanap
XHCODURUHS ARCHOMAAAD CHCMeMAaCu IPKUH Och amaradu.

6-Teopema. Myaoxazanrap xucobunure axkcuomarap cuc-
memacu IpKuroup.

NcboT. 4 myrnoxasaiap XMCOOMHWMHI MXTHEPUH aKCHO-
Macy OVcuH. by aKCHOMAHUHTE 3PKUHAVMIMHY “COOTRAlT YUYH
MYnoxazanap xucobura HucHaTtaH Kyiupgard yocyaHu kK¥anaii-
MU3: MYJOXA3J1ap XMCOOHW Y3rapyBYMIApUHU ¢ €K 3 KuiMar
Kabyn KWiIvBYM ¥arapysuwiap cudgratuaa kapaiiMuis. by epaa o
YWUH POJIMHW B [} ENFOH POAMHU VIHARIN.
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A, V, =, — AMAIAPHU WIYHIad aHUKIAAMHU3IKW, KyHUJari
IAPTJAP YPHUHIH OVICHH;

1} A akcuOManaH TallKapu CHCTEMAHUHT XaMMa aKCuoMa-
JApH TApKMOKHAATH Y3rapyBuMaapHUHr 6apuya gkuiimatnapuia
akat o KHAMaTH KaGya KMICUH;

2} A akcroMagaH OouIka, akcuoMmanap MaxXmyacuaaH Keji-
THPHO YUKAPHNTAH Xap KaHxail dopMyna XxaMm TapKuduaary yara-
PYBYWJIApHUHT Dapua KHiiMatnapuia gakar o KHAMaTHA Kabya
KWICHH;

3) A akcroMa TapKubuaaru ¥3rapyBUMAapHUHT alipUM K-
MATAapHAA B KUAMATHU KaOyN KMICHH.

Arap A akcuomara HucDaTaH HWOKOpHIa KEJTUPHATAH
HHTEpIIpeTalns (M3oXIaLl) YpuHIH O¥aca, ¥ Xonaa A akcHoma
OolIKa aKCHOMANTApIaH 3pKHUH 3KAHIUTH Keaub Yynkami. Xaxu-
KaTaH XaM, arap A aKCHOMaHM MyJioxasanap XUCOOMHUHT Goul-
Ka akcuoManapuaaH KeJaTHpub yukapvil MyMKWH BYaraHaa 3au,
Y WAPTAAPHUHI UKKHHYHUCHUTA aCOCAH TapkuOMaaru yirapys-
YUApHUHT Oapua kuiMmatnapuaa ¢akaT o KHiiMaTHHM Kaoyn
KunuG, By aca 3- waptra 3ua 6¥nap sau. Jemak, 4 akcMoMaHHu
MynoXa3amap XUCOOMHUHT GOIIKA AKCHOMAIAPHAAH KeNTHpHO
YHKApPHII MYMKHH 3Mac Ba ¥ CUCTEMaZaru 3pKHH aKcHOMaIup.

VarapyBUMAApHHUHT YPHUTA VIApHUHT afipuM KuiimMaTia-
Py K¥AMATaHZa XaMm gopMynasap mMabHora ara e Kendiiamus.
MacanaH, arf, o—=A, a—(B—a) Ba Gowkanap.

6-tTavpud. Tapxubudazu yzeapyeuuraphi o a3 6uran an-
mawmupeanda bup xur Kuimam gabya xuayewua A ea B gpopmyna-
aap men2 xynau opmysaszap deé amanadu xamoa oy A= B xypu-
Huwida é3uaadu.

TeHrnmk SeNrHecH A, v, — MaAHTUKWIT OOFTOBYKIAPTA HUC-
OaTaH cycTpok, GoFnaion aed XHcobmaliMus.

SHan 11, aKCHOMAHHWHT 3PKHMHJINTHHM MCOOT KWIaHIWK.
DYHMHT y9YVH KOHBIOHKUMAIAH TALIKAPHW KOJraH XaMma MaH-
THKHIl aManflapHH XVAAM MAHTUK, anrebpacumariniexk Ba KOHb-
IOHKIHSA aMATUHU XAy = ¥ TCHDJIRK OPKANH aHUKJIaHMH3:
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X X h% xXvy | x—=y | xay

o B o o €t o o

p o | B o B p
B (vl v o o
p 1 8 B o B

Yy wHTepnpeTauus yuyH IOKOpHOA KeNTHPUITAH y4Ta
WAPTHUHT DaXapHUIHIIMHH KYpcaTaMus3.

[1, akcromamaH TalwlKapy Mymoxaszanap XMCOOMHHMHL KOn-
rad XaMMa akcuoMaaapH VarapyBUwriapHUHT HGapuya KuiiMatia-
puna o KUiMat kadyn xkunagu {6y XOMHH YMHIHUK XAIBAH Op-
KUTH KYpCcaTHl MYMKHH).

Xakpkartan xaMm I, [I1 Ba IV rypyx akcvoManmapiia KOHb-
IOHKUWS aMain KatHalMaian. KontaH ManTHKuit aManiap Xyd-
AU MYJIOXA3aJap LIredpacuiaruiek aHuKIaHraH.

Mynoxasanap anreGpaciaa 6y popmMynanap afiHaH YHH dop-
MyJlasiap OYAraHAurHaan, ymdy HHTepripetanusiaa Vrapysyu-
AGPHUHT Gapua KyiiMaTiapuaa ynap o KuiiMar Kadyn Kunanu.

I1,. 11, Ba I, akcuomanapuu Kypaiitnuk.

{1, sa l, akcuomanap Kabya KWAMHIAH WHTEPITPETALHSIA
y—-y dopMmynara TeHr 6ynaau Ba x =3, x= o KuiiMarTrapaa § Kuit-
MaT KAy KUIaad, SeHU Xed KAYOH ¢ KHUMAaT Kabyn KunmMaiiou.

DHAV aflHAH ¢ Ta TCHT QopMynanapaaH KeJTHpHb 4YMKa-
PULLI KOUJACUTA ACOCAH XOCHIT KMAWHIAH QopMynanap XaM o ri
TEHTAUTUHN KYPCaTHIL KOJAH, 9BHUH 2- HIAPTHUHI Oaskapwiu-
UTHAH KYpcaTHill Kepak.

Onnpuru naparpagpaapia aiinad ¥uH dopMynatapra ypHu-
ra KyiMII Ba Xynoca KOUNTTApHHA K¥UTall HATHXACHAA YMKA-
punrad dopmynatap alkHax A dopMynatap SYIMLLIHY K¥pcaT-
raH »aMK. Hdemaxk, 2- wapt xam Baxapwiagn. [dyugait kunmud,
Mynoxasanap XucoOuHUHT 1, akcHoMacH 3pKHH akCHoMa SKaH.

Xyiou my cxeMmamad dobinanaHu®, mynoxasamap xucobu-
qudr [ I, T Ba IV rypyxnapugarn xap Oup akCHOMaHWHT
3PKUHJIUTHHA KYpcaTUll MyMKHH. JleMak, Myroxazamap xuco-
GUHUAT akcHoMaNap CHCTEMAcH 3PKUHAMP.
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(5. | Myammoau macara ea monuupuiap

1. Xap xaHaaili akCHOMAaTHK Ha3apHsSHU acoclalll yYyH HeuTa
MYaMMOJIApHHU KYpud Yukylira T¥epu xenaan?

2. A(x) Ba B(x) uxTrépuii npenukariap GyICHH. Kyitumaru dop-
MyJlanapHuUHr Kajicu 6upu A(x) - B(x) cdopmynara TeHT
Kyuwin dopmyna 0¥nagu:
1y Ax)v B(x); 2) A(x)v B(x); 3) A(x) - B(x);
4) B(x) — A(x); 5) A(x)~ B(x); 6) A(x) A B(x);
7y B(x) — A(x).

3. Kyifinnaru tacnuMiiap(TeopeMajap)HUHT HOTYFDUWIMTHHH
HCOOT KWITHHT:

1) arap dyHKuua X, HyKraga y3inykcus Oynca, y xonga y wy
HykTaga auddepeHnnanianyBun oVnany;

2) arap COH/TM KATOPHUHT #- XaAM HOMTA TEHr OYaca, y Xoada
Oy KaTop sSIKUHAAWYBYM OYnaqy;

3) arap TYpTOYPUAKHUHT AMaroHasap TEHT O¥aca, y Xosaa
Oy TVpTOYpuak TYFpH OypYaKiIM OVIIIH;

4) arap [a, b] énMK UHTEpBaNZa MHTCIPaniaHyBuy 6ynca, y
XQNga ¥y Ly HHTepBANOa y3nyKcus OV.ailu.

R
QI MycTrakua HOLIAI YYVH CABON BA TONHWPHKIAP

1. Myaoxasanap XHCOOMHHHT eUHAKILE MYAMMOCH.

2. Mynoxazanap XMCOOHHHHT 3HACUITHK MyaMMOCH,

3. Mysroxazanap XMCOOMHHHT THIHKIMIMK MyaMMOCH.

4. Mynoxazanap xucobu aKCHOMANAPUHUHE 3PKHHINK MyaMMOCH.
5. AKCMOMATHK Ha3apHs XaKWaa TYLLIYHUA.

6. Top masHooa VUK. Kexnr MabHona TYRKK,

7. DpKrH akcuoManap cucremact, Tedr kyunu dopmynanap.

Il — X.Typace
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Kyitupary 6obna npeauKatiap MaHTMKY 0aéH stuntad. by
epla npegvikar TyUIYHYACcH, TIpEAUKaThap YCTHAAQ MAaHTHKWI
aManziap, yMyYMRBIIMK Ba MaBKYIJIMK KBAHTOPIApH, NIpEIuKar-
JIap MaHTHKHHUHE GOopMyvaacH Ba YHURT KU¥MaTH, TipeaWkatnap
MUHTHKHHHUHT TEHT Kywin (ropMyaajap¥, mnpeAnKatiap MaH-
TUKH QOPMYJAacCHHHHT HOpMaJ LIEAKNH, DaxapuiyBuM Ba YMyM-
KAMaTay GopMynaiap, edwinll MyaMMOCH, XyCcycuit xonfapaa
QropMYTAHKHT YMYMKUITMAQTTTUNUTHHY TOITHILI aNTOpHTMIIAPH,
MPEAMKATIAD MAHTUKUHIHHT MaTeMaTHKara TaTOMKHW, akcHoMa-
THK Npeaukarniap XucobH XaKuga MabJyMoTaap KeJITHpWIAIN.

1- §. Mpeaukar Tymynuacu. TlpenukaTaap ycTuaa
MAHTHKHA aMasiap

Tipeduxam. Hpeduxamaap manmuiu. bup dcotiau npeduxam.
Kyn oicoinu npeduxam. Ilpeduxamutine duHaux mynaamu.
Adinan wun npeduxam. Aunan énron npeduxam. Ilpeduxam-
Aap yemuda manmuKkul amaiaap, '

1.1. Ilpeankar Tywynyacu. MaHTHK anrebpacuna mysnoxa-
3amap GaxKaT UMH €KN €JIFOH KHITMaT OJIMIUM HYKTaW Ha3apyuaaH
Kapanaau. MynoxazajapHHHT Ha CTPYKTYpacH Ba XaTTO Ha
MasMYHH KapaaMmanad. AMMO daHaa Ba aManvéTaa My/a0xaza-
JJAPHUHT CTPYKTYPACH BAa MA3MYHUIAH Kenud 4MKanurad Xyno-
catapaan (Hamxanapaa) ¢poitmanannaany. Macanan, «Xap KaH-
iafi poMm0 napannenorpamManp; ABCD — pomb6; nemak, ABCD —
NapaINenorpaMm».

Acoc (IIapT) Ba XyJtoca MyJoxasaiap MaHTHKHHUHT 3J¢-
MEHTap MyJoxasaiapu 0ymaan Ba yaapHUA Oy MaHTHK HYKTaW
HazapwuaaH OyauHMac, Gup OyTyH 1ed Ba yI1apHUHT UWYKH CTPYK-
TVPACHUHM XUcoOra onMmacaad Kapanany. Wyunait kunu6, maH-
THK anredpacd MaHTUKHUHT MYXUM KUCMH OVnulUIura kKapa-
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MiacIaH, KYIruHa (pUKpIapHU Taxauil KWIHILETA Koaup (erap-
an) sMac. HIYyHHHT yuyH xaMm My/a0xa3anap MaHTUKMHH KeH-
TFaUTUPHULL MacanacH BYXYAra Kenau, AbHH 3AEMEHTap MYyilo-
XA3AMTapHUHT UYKY CTPYKTYPACHMHM XaM TAOKHK 3Ta OJjJanuraH
MAHTUKHI CHCTeMaHu ApaTHII MyaMMoOCH Maiino 6¥mnu. byn-
Nail cUcTeMa MYyIoxasaiap MaHTUKUHH Y3UHHHT OMp KUCMH
cudaTiaa OyTyHIaltMra ¥3 Huura ofJaguraH TNpeduKaTiap MaH-
THKUAUD.

[Ipeankarmap MaHTUKY aHBaAHaBUl ¢opMan MaHTUK CUH-
FAPY DIIEMEHTAp MYJIOXa3aHW cybsexm Ba npeduxam KUCMaapra
OVnann.

Cybsexm — By Mysn0xasaga OMpop Hapca XaKHuaa HUMamup
TacoUKNailau; npeduxam — Gy cyOBexTHU Tacaukiail. Maca-
J1aH, «3 — TY0 coH» MyIoxaszacuaa «5» — CYOBEKT, «TyO COH» —
npeaukar. by mMynoxasaga «5» «1y6 CoH OVIUII» XYCYCHATHTA
& IKAHAWTH TaCOUKIABANN.

Arap KEJITUPWITAH MYJOXAa3aka MabiAyM 5 COHWHU HaTypan
COHJIap TYIUIAaMHUIATH X Y3rapyBuy OusIar ATMAIITUpCaK, ¥ XOaaa
«x — Ty® COH» KYpUHMIUMIArH Mynoxasa ¢gopMacura (Irakmm-
ra) ara 6¥maMus. x ¥3rapyBYMHUHT GHp XWI KMAMaTIapu (Ma-
canan, x= 13, x=3, x=19) yuyn 6y ¢opmMa YHH Myfoxa3anap ba
X ¥3rapyBUMHHUHC 6ollIKa KuifiMaTaapy (Macainad, x= 10, x= 20)
viayH Oy dopma €aroH Mysioxasanap Gepanu.

AHUKKH, Oy dopma OUp x apryMeHTANH PYHKUHSHH aHWK-
naau. by GYHKUMSHUHE aHUKJIAHUIT COXACH HATYPAT COHNAp
TyaMn N Ba kuiimatiaap coxacu {1, 0} T¥mam 6ynanu.

I-tavpud. M myniamda anuxaanean sa {1, O} mynram-
dau Kulimam xadya Kuaveuu up apeymenmatt P(x) dynkyus 6up
xNcoftau (Oup ypunau) npeduxam de6 amasadu.

M rynnamMuM P(X) NpeIVKaTHWHT axuK1arRut coxacy ned
aHTaMN3.

P(x) npenyxat yMH KMAMAT Kalbyn KWIYBYH XamMMa xe M
SAEMEeHTNAp TYTIaMH P(x) NpenVKATHUHT YHHAUK myRaamiy 0ed
aTajnaia, SbpHU P(x) MpeAMKATHWUHFT YMHAWK Tyniamu [, =
= {x:xe M, P(x) = 1} tynnamaup.
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MacanaH, «x — 1y0 coH» — P(x) npeauxkatd N Harypan
COHMApP TYTIaMIAA AHMKJIAHTaH Ba YHUHT {, YMHIUK TYIUTAMU
XaMMa TyG coHmap t¥mnamugad ubopar. «sinx=0» — Q(x) npe-
AVKaTH R XakHKUH COHmap TYnnaMuaa aHUKJIAHIAH Ba YHUHT
[Q YUHIUK TYmnaMy IQ= {kn, ke Z}. «[lapannenorpaMM AUAro-
Hamapy x Oup-0upura MepreHauKynsapanp» — P(x) npeauKar-
HUHF AaHUKJIAHULT COXAacH XaMMa mapajuierorpaMmMiap TViviaMu
Ba YMHJIHK TYTIAMU XaMmma poMOnap T¥mamu 6Ynagu.

BHp xoitmu npeaukaTaapra 10KOpUIia KeNTUPUNTAH MUCOJ-
JTap ripeaMeTIapHUHT XYCYCUSITAAPHHY Udodatailau.

2-tavpud. Aeap M myniamda anuxaarean P(x) npedu-
kam yuyn [, = M(I,= D) 6yaca, y afinan wun (aiinan éafon) ded
amaaaou.

DHAY KV XKOWAM NpeArKaT TYIUYHYACHHW aHUKIaiMu3.
Kym koiinu mpenydkar npeaMeTiiap opacHAaru MyHoOcabaTHU
aHUKIaliau,

«Knyrk» MyHocabaTH UKKH TIPEAMET OpacuIard 0nHap My-
HocabatHu udoganaiinu. «x < y» (6y epaa x, ye Z) OUHap MyHo-
cabaty UKKYU aprymMeHTnd P(x, y) dyrknuaHu udgonanaiiny. By
(byHKINST ZxZ TYTJIaMIA aHKKAAHTAH Ba KUIMaTaap coxacu
{1, 0} Tynmam 6ynmagu.

3-travpud. M=MxM, mpnaamoa anuxaanean sa {1, 0}
mynaasmoan Kuimam oaveuu uxkku apeymenmau P(x, v} dhyuxyus-
2a UKKH Mcoliau npeduxam o0e6d amanaou.

Macanad, «x = y» Q(x, ¥) UKKH XOimu mipenukar R?= RxR
TYnnaMOa aHWKIAHTaH; «x 1 y» ~— x TVFPH YH3UK ¥ TVFPH 4YH-
3UKKA [epneHauKynap — Fx, y) UKKY XOWUTH Tpeaukar Oup
TeKUCTHKAA €TYBUY TYFPHM YM3MKIAP TYIIAMWOA aHNKJIAHTaH.

n- KOWNY MpeAuKaT XaM XyAEW WyHAaH aHWKJIaHalIH.

l-Mucon. Kyiuga OepunraH MyJoXasaJlapHUHT Kalicu
OUPU mpeamkaT OVIUIUMHM Ba YIAPHUHT YUHIMK TYTUIAMUHU
aHUKJIaHr. bup xoiinu npeaukaTiapHUHT aHWKAAHHLI COXAacH
M= R Ba UKKM XOINIU TIpeAUKATAAP YUYYH aHUKJIAHHII COXACH
M= Rx R 6¥ncun;
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Nx+5=1, D xP-2x+1=0; 3 x+2<3x~4

H(x+2)-Cx-4);, SHxt+y2>0,

Euyuwm. 1) By bepunran udoaa Gup xolmu npexukaTt A(x)
oynand Ba [ ={-4},

2) ndoaga oHnaH Sepuarad Mysoxasza 6up KoM MpeauKar
A(x) 6ymagu Ba [, = {1},

3) ndona Gunan GepunraH MyNoxasza 6Up KOHIH ApeAHKaT
A(x) Oynanu Ba [ = {3, +eo};

4) ndoaa GunaH GepuaraH mMynoxasa npeaukar OyaManou;

5) 6epunradH udoaa UKKH KOMIH npefuKkart A(x, y) o¥maau
Ba 1 = Rx R\{0, 0}.

2-Mucos. Kyfiunarn npeaukaTIapHUHT Kaifck Bxpu aitHaH
YHH OVIHUIMHW AHWUKJIAHT!

1) x2+ y220; 2) x2+ p? > 0; 3) sin*x + cos’x = 1;

Hx+Diz>x-1; Hxi+1z(x+D2

Euum. PaBmanku, 1, 3 Ba 4- npeankatiap aliHaH YuH
Oymanu. 2- npenukaroa x =0, v =0 KuiiMaTnapyaa TeHTCH3NUK
Oy3unaay. 5- npeaukatia 0¥ica,x HUHT XamMMa MycdaT KuiimMar-
Jlapuia TEeHICU3NKK uuropacu Syswnaan. emak, 2 Ba 5- npean-
KaTaap aifHaH YMH npeaukatnap 6¥na onMainm,

3-mucon. M=M x M, c Rx R tymramaa A(x, y) Ba
B(x, y) npeaukatnap Gepunran 6¥ncun. A(x, y) < B(x, y) npe-
AMKATHWHT YHMHIHK TYTUIAMHHK TOTIMHT Ba YHH Diaep moupa-
Japu opkKamu udonaganr.

Equm.

Alx, ) e Blx, y) = (A(x, ¥) = B(x, )~ (B(x, y) - A(x, »))
OVATAHIKIH VUYYH
[AHB = (I

A=

PN ) =(CLUIPDN(CLUL)) =
= ([Aﬂ ]B)U(CfAﬂ Cip).

I, [ uynruk t¥mnamu [V.1- waknna mrpuxianrad coxa
cugarnaa KypcaTuiraH.,
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IV.1- maxn.

1.2. IIpeankaTaap ycTuna ManTHRMHA amaanap. [lpeankarnap
XaM Mynoxazanap cuHrapu pakatriHa uydi Ba énroH (1, 0) knii-
Matyiap KaOyn KuJaraunuxsapd Tydgaiau ynap yeruaa Mynoxa-
3aMap MAHTUKUAATH XaMMa MaHTHKHE aMaimapHu GaXapula
MYMKUH.

bup Xofiny npeauKaTiap MUCOIWAA MYIOXa3anap MaHTH-
KWUAArd MAHTHKUH aMaUTApHHHT MpegukaTiapra TatoukK oTh-
AVIIUHK KVpaltinK,

M rymmamaa P(x} Ba Q(x) npeaukaTnap aHukKAaHraH 6yn-
CHH.

4-tavpudp. bepunzan M mynaamda anuxaanean P(x) ea ((x)
npeduKaAmAaprUNe KonsrouKRuAcH oe6, paxam eéa paxam xe M
Kutimamaapoa anuxaanear xamda P(x) ea Q(x) aap 6up eaxmoa
Yin Kuimam Kabya Kuseandazumna wun Kuiimam xabya xuaud, Koazan
bapua xonaaapoa énron Kuiimam Kabya Kuaysuiu aneu npeouxamea
agmunadu ea y P(x) A Q(x) kabu bercuranadu.

P(x) A Q(x) NpeIUKAaTHUHT YMHAKK coxach [, IQ TYTIIaMIaH,
AbHU P(x) Ba (X} NpelMKATAAp YMHIUK COXANAPHHUHT YMY-
MU KHCMUIAH HBopat OVaanu,

Macanan, Px): «x — xydT coH» Ba O(x) . «x — TOK COH»
NMPENUKATAAP VUYH «X — XY(T COH Ba X — TOK, COH» : P(x)A O(x)
npeankamiap KOHBIOHKUMSICH MOC Kelaau Ba YHHHI YMHIWK
coxacH & Gy tyrmamaad ubGopart Oymanu.

5-tawvpud. Pepurcan M mynaamoa anuxaarzan P(X) éa
Q(x) npeduramaapnune dussiorkuuacu oed, axam sa Ppakameuna
xe M xuumamaapda anuraanean xamoa P(x) ea Q(x) npeduxamaap
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CHIOH KRUMAm KaOya Kuazanoa E1ron Kuimam xaoyn Kuaub, Ko12an
vapHa X0aaapoa wuH Kudmam Kabya Kuaveuu snzu npeduxamea
aumuaady sa y P(x)v (x) kabu Gescunanadu.

P(x)v Q(x) npeANKAaTHHHT YHHIUK coXacu f,U [ o TynamaaH
noopar o¥nam.

6-tavpud. Acap xamma xe M xuiimamaapda P(x) npedu-
Kam 4bH Kuimam Kabya Kuazanda éaron Kutimam ea xe M nune
vapua Kuiimamaapuda P(X) npeduxam éaron xuiimam kaoyn K-
canda win Kulimam Kabya Kuayeuu npeduxam P(x) npeduxamnunz
unxopu de6 amaradu ea y P(x) kabu bercuranadu.

by tavpudnan 5 = M\ I, = Cl, keaub unkanu.

T-tavpud. Paxam ea Gpaxameuna xe M aap yuyn Gup
caxmoa P(x) wun xuiimam ea Q(x) énron Kuiimam xabya xuseandy
CAFOH KULMam Kaoya Kuaud, Kos2an Xamma xo1aapoa yuu Kuisam
xabya Kuraduzan P{x)— (Xx) npeduxam P(x) ea ({x) npeduxam-
AGPHUKZ umnauKauuacu oeé amanaou.

Xap 6up rafinananras xe M yuyH

P(x) - 0(x) = P(x)v O(x)

TCHE KYdAMRuK T¥epn 6ynravawrvgan [, , = U1, =CI, U],
YpUHAHAUD.

. 2- §. YMyMHIUIMK BA MABRKYAAHK KBAHTOPIAPH

[V] Ymymuiiauic xeanmopu. Maexcyoaux weanmopu. Keanmopau
amanaap GUAGH KOHBIOHKYUA 60 OUIBIOHKIUA aMalrapu opaci-
dazu myHocabam.

M TyTnamaa auMKnanrad P(x) npeanxar Oepisiral O¥ACHH.
Arap ae M Hn P(X) npeqMKATHUHT X apTYMEHTH YpHHIa Kyicak,
y xonaa Oy npegukat P(g) myiaoxazara aiihananu.

[Ipeaukatnap MaHTHKHAA sTHa MKKMTA aMan MaBXyIKH,
yaap OMp KXol npeqUKaTHH MyJIoxa3ara aitmaHTHpanIu.

2.1. ¥Ymymmiimux kBawropu. M TVTamaa aHMKNaHraH P(x)
TipeanKaT Oepwirad 6¥ncuH. Xap kaHnail xe M yuyn P(x) uuH
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Ba aKc Xonaa €JIFOH KMHUMar Kabynm KWIYBYH MyJsioxasa udoxa-
CHHU VXP(x) dopMana €3amu3. By Mynoxasa 3HIM x ra GOFIHK
OVaMal Konaau Ba y KyHuIariua yKUiaau: «xXap Kaumai x yayH
P(X) unH». V CHMBONM ymymuiiauk xeanmopt ne® adTunanu.
AWTHATAY UKpAApHY MATEMATHK TUIAa KyHHdaruda €3uil
MYMKHH:

1,
0, aKc xonma.

VxP(x) = { arap xamma xe M yayH P(x) = 1 6¥nca,

P(X) IpeavKaTIa X HH 3pKun (0300) y3zapyequ Ba vxP(x) my-
noxasana x HM YMYMHUWAUK KBAHTOPHU ¥V OUAAK OoraxzaH
V3eapysuu ned atananu.

2.2. MaBxXyaauk xpauwTopu. P(x) npeaukar M TtVnnampa
aHUKNAHTaH O¥ncHH. Xeq OYaMarania oupopTa xe M yayu Plx)
NMpeauKaT YWH Ba akKc XOMaa €JFOH KUHMat Kabyn KMIyBYH
Myoxaza udomacuuu IxP(x) waknaa €3amus. by Mysoxasza xra
BOFNMK, 3Mac Ba YHU Kybinmgaruda Vkuil MyMkuH: «llyHpaix x
MaBXKVIKK, P(x) = 1», sibHU

I, arap Oupop xe M yavH P(x) =1 6¥nca,
0, ake xomaa.

IxP(x) = {

3 CUMBONH Maexcyd.ux keaumopu 1€ atananu. IxP(x) myio-
Xazama x ¥3rapyBuu 3 KBaHTOopW OWJaH GornanTaH Oynanu.

Macanan, N gatypan coHaap TymiaaMuaa P(x) npenukar
Bepunrad GVICHH: «x — Ty0 coH». KBaHTOoprapaaH ¢doiinanaHud
YUIOY NpeduKaTiaH KYHWIArH MyIOXasajapHd XOCHJI KHIIHIN
MYMKUH; VXxP(x) — «XaMma Hatypaa coumap Ty6 coHmap Oy-
Aamus; AxP(x) — «Lllynaadt ratypal coH MaBXyaKH, v Ty coH
OVnaan». PaBuraHku, OMPUHYM MYJIOXa3a €AFOH Ba UKKWHYH
MyToxa3a YuH 6¥nagH.,

ManiyMku, VxP(x) mynoxasa ¢akar P(x) aiiHaH YMH Npe-
AUKAT OYAraHAarnHA ByH KRUMaT Kaoyn kunaau. 3xP(x) myno-
Xa3a OvVnca, P(x) aitHaH €nFOH mipenukar O¥nraHAarMHa €MFoH
KUUMaT Kabyy Kuaaiu.
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KBanTopau aMamiap Kyn xKoHIN ipeauKaTiapra xaM Kymia-
mwinau. Macanan, M T¥nnamaa MKKH X0 P(x, y) npeadkar
Oepuarad 6yncul. Arap P(x, y) ipeaukarra x ¥3rapys4u Gyiinya
KBAHTOPIW AMANTAPHU KY/UTacak, ¥ XOMia WKKH Xxoitnn P(x, y)
npeavKaTra 6up ko vxP(x, y) (Exku oup xoinu 3xPAx, yv))
HPCAMKATHH MOC KMAUD Kyanu.

bup xoitnu ¥xP(x, v) (3xP(x, y)) npenukar daxaT y y3ra-
pypunTa BOFNKK Ba X ¥3rapyByuTa DOENMMK aMac O¥nanv. Ynapra
r OyitMua KBAHTOPNAW aMasflapH¥ KYJUTaraHUMU3da KyHuaari
Myoxasaaapra ara OVnaMus;

Yy VxP(x, y), Iy VxP(x, v), Yy 3IxPx, v), Iy IxPx, y).

Macanau, TVEpH Yusukaap TYIaMuaa aHdkaaHraH Plx, y):
«x_t y» mpeankatHu Kypainuk. Arap P(x, y) npegukatra HHc-
faTaH KBaHTOPAMU aMataapHU TaTOMK 3Tcak, ¥y Xoiaa Kyingaru
CaKKM3Ta Myaoxasiara sra OVmaMus:

1. VxVyP(x, y) — «Xap KaHAal x TYFpU YU3HK Xap KaHdal
Yy TYFPU UN3UKKA MePNeHANKYRAD».

2. 3y YxP(x, y) — «lynmait y TVFPH YU3HK MABXYIKH, Y Xap
KaHAal x TYFPW YM3HKKa NEPIeHIUKYIIp».

3. ¥y AxPx, y) — «Xap Kanaail y TYFpH YM3UK yU$H IWyHAA
X TYFPM YH3MK MABXYIOKHA, X TYFPU YU3HMK Y TYFPH YU3UKKA
nepneHauKyasap».

4. dy AxP(x, v} — «[Uynmaii y TYFPH YU3UK, Ba LIYHAAH X TYF-
PV YM3HK MaBXYAKM, X TYFPM YU3UK y TVFPM YN3UKKa NEeprieH-
JUKYASIp».

5. Vy VxP(x, ¥) — «Xap KaHgail y TYFPH YN3UK Xap KaHaawn
X TYFPU 4M3IUKKa TIEPTIeHIUKYISPY.

6. Vx3yP(x, y) — «Xap KaHaal x TYFPY YU3NK YUYH WYHAAH
¥ TVFPM YW3KK MAaBXYIKH, X TYFPH YWU3UK y TYFPH YU3HMKKA
REePIIEHIH Y.

7. 3x Ay P(x, y) — «Llyaaaii x TVFpU YM3HK Ba WyHIAH y TYF-
PY YH3HK MABXYIKH, X TYFPH YHU3UK, ¥ TYFPH YH3UKKA HeprieHan-
KYJIAp».

8. AxvyP(x, yy — «llyHmail x TYFPH YM3UK MABXKYIKU, ¥
Xap Kauzaf y TYFPH YH3HKKA NEPHEHIUKYNSID»,
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by MuconmapraH kKYpHHUO TYpUOAMKHW, YMYMHIT XOJNMAA
KBIHTOPAAP TAPTAOM Y3rapuiuu SUNAH MYIOXA3aHMHT Ma3MyHH
Ba, JIeMUK, YHUHT MaHTHKHA KUiimaTd XaM yarapaau.

Yexnw coHmaru sieMeHTiRapm oyaran M ={a,, a,, ..., a}
TVILIAMAR aHAKTaHran P(x) npepukar Sepuaran BVICHH. Arap
A(x} npeaurat aiHaH uMH Oynca, y xonna Pa), Pla,), ..,
Pa ), Myaoxasanap Xam auH Oynanum. Hly xonma vxP(x) myrmoxasa
Ba Pla)aPa) ...~ P(a) KOHBIOHKIIHA XaM WiiH Oynmamn.

Arap xey OynmaraHna Oupopta a,e M onement yuyw Pa,)
¢aroH 6¥ca, v xomaa VYxP(x) Mynoxasa sa PlaysAa)r...AnPa)
KOMBIOHKUHM XaMm énFoH OVnanu. demax,

VxP(x) = PlayaPla)n...APla)

TEHT Ky4nn udona TVrpyu OVnasn.
Hxopunariaek dbukp opuTHin Hynn Guray

3xP(x) = Pla))v Pla,)v..v P(a)

TCHT KYYNU UPOAZHUHT MaBXKYUTUIUHU KYPCAaTHII MYMKHH, by
€PHAH KBAHTOPIM aMUTAAPHM UYEKCH3 COXMIapIa KOHBIOHKIINSI
Bil AN3BIOHKIHS aMATAAPUHUHT YMYMINIMAcH CHATHAA Kapall
MYMKHHIHUEY Kentud yuKanu,

= Myammonu macara éa monmupuxaap

1. M={3,4.5, 6,7, 8 Ty aaMaa ukKkuta A(x) : «x— TyD coH»
Ba B(x): «x— TOK COH» Mpeauxaty GepunraH. by npeaukar-
JAPHUHT YHHANK KAABATWHYA TY3UHT.

2. M=1{1, 2, 3, ..., 20} tT¥anamaoa KyWugard mnpenukartiap
Oepitrai: A(x) ; «x coH 5 ra 6¥nunmMaiiane; B{x) : «x — xyor
COH»; ((x): «x — TY0 coH», D(x): «x cod 3 ra Kappanu».
Kyiuaarn npeaukamIapHuHE YHHANK TYTINAMUHE TOTTHHT,
1 A(x) A B(x); 2) C(x) A B(x); 3y Clo)AD(x);

4) B ADX); 5 B(x) A D) 6) A(X) A D(x);
7y B(x) A D(x); 8) A(X)A B A D(x); 9) A(x)v B(x);
10) Blx)v C(x); 11y Cx)v Dix); 12) B(x)v D(x),
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13y B(xyv D(x), 14) B(x)a D(x); 15) Ax)v Blx)v DXx);
(6) C(xX) = A(x); 17 D(x)— C(x); 18) A(x)— B(x);
19) (Ax)A C(x))— D(x);  20) (Ax)~ D(x))— C(x).

LR tymmamaa PO x*+x+1>083 Ox): x2—4x+3=0
rpeanKataap Gepunran. Kyifinaarn MyaoxasajJapHUHT KaiicH
OMpH 4YHH Ba Kalicu BUPH ENFOH SKAHIUTHUHM aHUKJIAHT:

1 VxP(x}; 2) AxP(x); 3) vx0Q(x); 4) IAxQ(x).

4. Kyitnaarn npearkamiapHWHT KalcH OMpH aiflHaH YuH KUitMaT-
ra sra o¥magu:

N x>+y 2 D X1+ =0 3) sin’x + cos’x = 1;
$(x+Di>x-1; 5 x2+120+10

@} MyCTAKHA MLLAAW YUYH CABOA BA TONUWMPHKIAD

1. Npeanxat TyiyHuac. TNpeankatrap yeTHAR MAaHTHKHI amanaap.
2. YMyMUIILK BA MABXYUIMK KBAHTOPIAPH.

3. Bup xolAH BA KVN XKORIH TIpearKaTIAp.

4. TpeAMKATHUHE YMHIKK TYLAAMH.

5. AlikaH vyuH Ba aiiHaH EAFOH NpeaKdKaTaap.

3- §. llpeauxkaTnap MAaHTHKHHHAT QopMYIacH.
IIpeaukaraap MAHTHKH (POPMYIACHHHHT
kuiimaTi. TlpeaMKaTiIap MARTHKHHHHT
TEHr Ky4aH dopmyaanapn

|Z[ Hpedurxamaap manmurunune cumeosrapu. Qopmyaanune mas-
pupu. Popmyaanune xuimamu mywyinacu. Tenz xyuau gop-
Myaaaap. Acocuii mene kyuau gopmyaanap. Tene xy4au gop-
myaarapurune ucbomaapii.

[Tpenykarmap MaHTHKUAR KyWUIard cUMBOAAapHaH ¢oii-

JanaHamMus3;
1.p, g, r, ... cumBosnap — | (uuH) Ba O (EnFoH) KuiMaT-

Jap Kabyn KMAyBYM Y3rapyByH Mynoxazanap.
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2.X, ¥, 2, ... —6Mpop M T¥nnamMaaH KWiiMaT oXyBYM Nped-
MET ¥3rapyBumIap; X,, ¥, % ... — NPEAMET KOHCTAHTANIap, ThHH
npeaMeT Y3rapyBUYWJIAPDHHHT KHIMATIApH.

3. P(). F( ) — OHp Xxoknu ¥3rapysuMm fpeaukarnap; O, -,

), R(-, ) — #n XKofau YarapyBdH Npeankatiaap.
4 PO ), Q“( -) — ¥3rapMac npeankarTiap CUMBOIH.
5.8, v, o, - — Manmmﬁ aMaJy1ap CUMBOJUIAPH.

6. Vx, 3x — KBaHTODAH aMaaap CHMBOMAAPH.

7. (, ) (kaBc, Bepryn) — KYWIHMYa CUMBOIAP.

3.1. IlpeauxkaTnap MaAHTHKH (OpMYNACHHHHT TabpudHu.

. Xap kaHnmait ¥3rapyBuM €Kil y3rapMac mynoxasa ¢GopMy-
Ja (s1neMeHTap) Oyiaamu.

2. Arap F(-, -, ..., -) R3KOWIM ¥3rapyBYH IMpeaHKAT €KH
yarapMac npeaukar Ba X,, X,, ..., X, TIPEAMET y3rapyBuHaap €KH
npeaAMeT KOHCTaHtamap 6yaca, y xonma Hx,, x,, ..., X)) ¢bop-
myna 6ynanu. byHnal hopMmynanu sremenmap gopmyra aed ataii-
MK3. by ¢opMynaga npeameT ¥arapyBuuaap 3pKuH 6ynaau, TeHH
KBaHTOp/ap OWnaH OorMaHraH 6ymMaiimy.

3. Arap A Ba B myHOall ¢gopmynanapku, OuUpoprta peaMer
y3rapyByd OUpHAA 3pKUH Ba UKKUHYMCHIA OOFNaHraH Vara-
pysun 6¥nmaca, y Xonza Av B, A~ 8B, A— B xam dopmyna 6¥na-
ou. by ¢popmynanapna xacrnabku copmynanapaa 3pkuH O¥araH
{arapysuymiiap 3pKHH Ba OOFMaHraH 6ynraH ysrapysuunap Gor-
JaHTad YarapyBuwiap O¥manu.

4. Arap A dopmyna 6¥aca, v xonaa 4 xaM dopmyna 6¥na-
m. A bopmynanan 4 dopMyrara YTHIIAA Y3rapyBUHIAPHUHT
XapakTepH Y3rapMaiiu.

5. Arap A(x) ¢popmyna Gynca Ba yHHHT HroTacura X Tnpes-
MeT ¥3rapyBUM SPKHH X0JAa KUpca, y Xoaga VxA(x) Ba IxA(x)
Mysoxasanap ¢opMya 6¥anu Ba X NpeaMeT y3rapyByM yiapra
foFaHTaH Xomaa KUpaiaH.

6. 1—5- Sanmnapaa hopmynanap aeh aifTuiarad Mynoxasanap-
naH ¢gapkK KWIYBYM Xap KaHAal Myoxasa ¢popmyna 6yamaian.

Macanan, arap P(x) Ba Q(x, y} — 6Up X0l Ba HKKH Xo¥i-
JIH TIpeauKaTaap, q, ¥ — ¥3rapyBuH Mynoxasanap 6Vica, y xonaa
Kyluaaru myaoxasanap cdopmynanap 6¥nanu:
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4, P(x), POOAQRO, ¥), VxP(x)->3xQ(x, ¥),
Qx, yIvg)—>r.

YxXx, ¥)— A(x) Myaoxasa dopmyna 6¥a onMaiiam, SYHKU
rbpudHUHT 3- baHmmary wiapTH Oy3WiraH: x npeaMer yara-
pyRUH VxQ(x, y) dopMynara 6oFTaHraH Xonma KupraH, P(x) ra
)¢ IPKUAH XONIa KUPraH.

[Mpenukatnap MaHTHKH DOPMYTACHHVHT TabpUGUIAH KipH-
uud TypuOANKH, MyToxasaiap aaredOpaCcHHHHT Xap KaHaai ¢op-
MYJTaCH TIpeUKAaTIAP MAHTHKWHUHT XaM dopMynacu 6ymamu.

I-Mucon. Kyitugarn udonanapHuHr kaicut 6upu npean-
KaTap MaHTHKHHHHT dopMmynacu 6¥naan? Xap 6up dpopmyna-
Jiary DOFAAHTAaH Ba 3pPKHH ¥3rapyBUdANapHH aHHUKAAHT:

D AVLP(x, y) = Py, D) ; '

2) (p-o>DA(Fvp),

3) P(x) AVxQ(x);

4) Vx(P(x) - Q(x)) & (IxP(x) = VxR(x, y)};

5) (P(x) & Q(x)v Ip(¥yR());

6) Ivz(P(x,p) > P(y,2)).

Edum. 1, 2, 4, 6- udponanap dopmyna 6ynaasm, YyHKH
yaap NpeauKaTIap MaHTUKH GOpMYIaCUHUHT TabpUpM acoCHIa
XOCWJI KHJIMHIaH. 3 Ba 5- ndonanap dopmMyna a3Mac. 3- udonana
A~ amami P(x) Ba YxQ(x) dopMynanapra HucDaTaH Kynnanui-
rad. P(x) ma x npeIMeT V3rapysuH 2pKuH Ba VxQ(x) ga 6¥aca,
YMYMMIUIMK KBaHTOpHM OunaH GornaHraH. by xonar ¢opmyna
TabpUPUHUHT 3- 6anaura 3ugaup. UlyHHHT ydyH 3- Hdoaa
dopmyna 6¥na onMaidnu. 5- udomana Ginca, MaBXYAIUK KBaH-
TOPH Jy YMYMUILIHK KBAHTOpPU TapkaiaraH VyR(y) dopmynara
(Oy epaa v ¥3rapysuu GorraHTaH) TapkanraH. by xam Tawspudra
sunaMp. 1- dopmyaaga y SpKuUH y3rapysyM, x Ba Z ¥srapybuli-
nap 6¥ica, GoFmaHraH. 2- ropMmyiana mpeaMer ¥3rapyBuwaap
MaBXyn aMac. 4- dopmynaga x OOFmaHraH ¥srapyedd, y 3ca
3PKUH V3rapyBUHAMP.
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3.2. lpeauxaraap MANTHKH GOPMYJACHHHHI KHEMATH TY-
WYHYACH. JDHIM OpeIuKataap MaHTUKH (HopMyTacCHHHHT Kuii-
MaTH TYWIYHYaCcHHY aHHKNaiinuK. [ipeaykatinap ManTHKH dop-
MYTACHHUHT Hdomacura KUPYBUW NpeHKATTAPHUHT aHHKNa-
HHIU coXacH M Tymiaam GepunraHnariHa 6y ¢opMyAaHWHT M2H~
THUKHUI KHIMaTH Xakuga c¥3 opuruss MyMkuH. [lpeauxatnap
MaHTHKU (HOPMYTACUHUHT MAHTHKWI KWIAMaTH yu XM y3ra-
pysuiaap: 1) bopmynara KUPyBYH Y3rapyBuu MyJIoXa3adapHuHT;
2) M Tynnamaard 3pKuH OpPEeAMET Y3rapyBYMIAPHKHT, 3) rpe-
NHUKaT Y¥3rapyBUHJAPHUHT KHIMAaTnapura GorFank oymamu.

Yu xuia ¥3rapyBunaapaal xap OMpHHHHAT MabiyM KHiiMaT-
Japuaa npeAUKatTiap MAHTUKUHUHT GOpMYIACcH YHH €KH ETFOH
KMHMaT Kabyn KuayBYH Myjaoxaszara aiWnaHagn. Mucon cuda-
THAA Kyiuaaru GopmyaaHl Kypainwk:

Ay VU Px, ¥)- Py, D). (1)

(1) dopmynana P(x, y) MKKH Xo#au nipeankatr Mx M tya-
naMia aHuknaHraH, 6y eppa M={0, I, 2, ..., n, ...}. (1) dop-
Myna udonacura yarapysuu Nipeaukat P(x, y) Ba npeaMeT yara-
pyBuHJap x, v, 7 KAprad. by epna y Ba z — xkBaHTOpnap SiunaH
OoFnaHrad VarapysuMaap, x — 3pKUH Y3rapysul.

P(x, y) OIpeauKaTHUHT MABAYM KHHiMaTu cudatiaa Taliub-
nadrad P(x, y): «x < y» ApeEVKATHU ONAMH3, 3PKUH ¥3rapys-
yp x ra x" =5 e M xuitMar Gepamu3. Y xonga y HUHT x" = 5 naH
KMYUK Kuitmatnapd yayH Po(x", y) npemuxar €nrod kuimar
Kabynn kwnaaH, Px, y)— Py, 7) dMIUTUKALMA 3Ca Z HWHT XaMma
ze M xuiiMaTIapH yuyH 9YWH OVnaan, Sead Iy VI PYx, y)—
— P(y, 7)) Myoxasa «duH» KHiiMarra sra Gynamgu.

2-mucon. Harypar cownap tyrmnamn N ga P(x), O(x) Ba
R(x) npeaukKatiaap GepHAraH OViacuH. Vx(P(x) A Q(x) - R(x))
dbopMyRaHUHT KMIMATH KyiHIari xo/a1apia TOMMJICHH:

1) P(x): «<x cou 3 ra 6¥muHamu», (Xx): «x coH 4 ra 6¥rnna-
m», R(x): «x coH ? ra 6¥auHann» |

2) P(x): «x con 3 ra 6¥nmmnaam», Q(x) : «x coH 4 ra 6¥nHua-
ou», R(x) : «x coH 5 ra 6YHHaIH»,



>
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ILuusm. Mikkana xonpa xaMm P(x) A Q(x) dopmyna -x coH
1.7 12 6VAMHAZN feran TacaMKHu udwonanaiioy. V3 nasbaTuaa,
WIMMA X IAp YUYH x coH |2 ra 6ynuHca, y Xonaa x colf 2 ra xaMm
vvaiiaan. Jdemak, 1- xoana QopMyIaHHE KUMaTH YMH OYmanu.

X COHHUHI 12 ra 6YAHHUIUVAAH afipiM X J1ap YUYH X HHHC
Yo GVaHHHILM, OyHAAH 3ca 2- Xoaaa (opMYyNaHWHT EAFOH
ANATH Kennd YuKanu.

J-Mucon. Plx, y) npeauxar M= NxN 1Vmaamaa aHUK-~
tinrad Ba PY%x, ¥} «x COHM y COHUAAH KHWYdK» OVjiranna
Ay Px, )= 3x Yy P(x, ¥) GOPMYJIAHVHT MAaHTHKUH KufiMa-
(111 TOTHHI.

Eunwm. P(x, ¥) NIpeORKaTHHHT KYpcaTWaraH KUiiMaTH YIYH
/x Ay P(x, ¥) . «Xap KaHBal X HATYpasn COH YUyH MyHOai y Ha-
rypan cOH TONMMAARWKHM, Yy X JaH KaTtrta Oygaau» AeraH YuH My-
roxazaun ounaupanw. Uly sakTHUHr y3uaa IxVy P(x, y):
«(lyHaait x HaTypan COH MaBXYAKH, Y Xap KaHmail Hatypan
COH y IaH KUYHUK Oyanu» Aerad TaciuKHA bunmupany. by rac-
MK enrornup. demak, OepuaraH GOpMyIaHHHT MAHTHUKHIT Kyt~
MaTH €IFoH OViamy.

3.3. [IpeaukaTaap MAHTHKHHHHE TEHT KYUaH dopMynaiapu.
Mpemikatnap MaHTHKHAA XaM TEHT Kywiu opmyranap Tyuyn-
YyacH MaBXxya.

l-tavpud. lpeduxamaap manmurxunune uxxuma A ea B
thopmynacu y3 maprxubuea xupysuu M coxaza oud xamma yzeapye-
HUAGPHUHZ KUIMAMAGPUOA GUp Xita MasmuKiil Kuiimam Kaoya Kuica,
yaap M coxada menz xyuau opmysasap de6 amasadu.

2-tavpud. Aeap uxmuépuit coxada A ea B popmyrarap
mene Kyuau 6yrca, y x010a yaap menz xKywuau opmyaasap de6
amanadu ea A= B xypunuwda é3uradu.

Arap MyROXazanap aarebpacunary xamMma Tesr Kyunm cdop-
myaanap wdomacHaary ¥arapypuu Mysoxasanap YpHUTA Mpeavi-
KaTinap MaHTUKHaary opmysanap K¥iuaca, y Xosnma yaap rpem-
KaTnap MaHTHKUHUHT TeHT Ky4au <dopMynanapura ainadanu,
AMMO OPCAUKATAAP MAHTHKH XaM Y3Ura Xoc acoCHil TeHT Ky'-
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JH ¢opMyaanapra 3ra. by TeHr kyunu dopMynajapHUHT aco-
cHitapuHm Kypub yralauk. A(x) Ba B(x) — ¥3rapysud rpemu-
Kamiap Ba C — y3rapyBuH Mynoxasa GyicuH. Y xonaa npegukariap
MaHTUKUAA KYHWIard acoCHi TeHT Kyuwin (hopMynasap MaBxya;

. ¥xA{x) = IxA(x) .
2. AxA(x) = VxA(x).
3. VxA(x) = Ix A(x).
4. IxA(x) = VxA(x).
. YXA(x) A VXB(x) = Vx[A(x) ~ B{x)].
6. C A ¥xB(x) = Vx[C A B(x)].
7. C v ¥xB(x) = ¥x[C v B(x)].
8. C = VxB(x) = vx[C — B(x}].
9. Vx[B(x) » Cl=3xB(x) > C.
10. AxfA(x) v B(x)] = IxA(x) v IxB(x).
1. 3x[{C v B{x)] = C v IxB(x).
12. 3x]C A B(x)] = C A IxB{x).
13. 3xA(x) A AyB(y) = IFy[A4(x) » B(y)].
14, Ix|C - B(x)]=C - IxB(x).
15. Ix[B(x) - Cl=VxB(x) > C.
16. ¥xA(x) = VyA(y).
17. IxA(x) = yA(y).
by TeHr kyuyau (QopMyJaJapHUHT AHPpUMIAPHUHYU HCBOT
KMIAHNHK.

BUpHHYY TeHT Ky4au (dopmMmyna Kyiuhatv Oafani TaCOIMKHHU
(WA HW) OHALMPaIMA. arap XxaMmma x Jap yayH A(x) uny 6¥mma-

Cd, ¥ XOnaa WyHIal x TOTUIATUKH, E(_x_) gy Oiaanu.

2- TEHT KYUWIHAHK: atap A(x}) 4vH OVnaguraH x MaBXyn
6ymaca, y X012 XaMMa X Map yayH A(X) @i 6Ynazy meran
MYIIOXA3aHH GUIOMpaIH.

L
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3 Ba 4- TeHr xywmuaukiap | Ba 2- TCHT KYUIIWKIZPHUHT
nKkana tapaduaaH MOC paBULIIA UHKOP Oaud Ba MKKH MapTa
HIIKOP KOHYHUHH (QOHAATAHUII HATHXACKAA XOCHI Dynaau.

5- TEHT KYYWIHAMKHU HcOOT KUnaiiank. Arap A(x) Ba B(x)
upcaukarnap 6up Baxkrtiaa alfHaH YHH O¥nca, y Xonma A(x) A B(x)
HpeguKar xaM afHaH yiH 6V¥nanu Ba, nemMax,

VxA(x), VxB(x), Vx[A(x)A B(x)]

MYTOXA3AJTAD XaM 4uH KHHMAT Kabyna KHIaau.

Hlyvupaii kxunnd, 6y xoama 5- TeHr KYWIHIWKHHHT UKKata
Tapadpy XaM <«UHH» KHAMaT Kabyn Kumanu.

DHIOK Xe4y OYynMaraHga HKKH TpeaukKarnaH Oupopracu,
macanaH, A(x) altHaH yuH 6¥nmacuH. ¥ xomana A(x)a B(x)
npeauKkaTt XaMm aiHaH YHH OVynMaiinH Ba, deMakK, YxA(x),
VxA(x)AVxB(x}, Vx[A{x)A B(x)}] mynoxasajiap €1roH Kuitmat
Kabyyn KuaaaH, asHH Oy xonma Xam 5- TeHT KYWIMTHKHHUHT
WKKHW Tapathu OUp xun (€nroH) KuimMat Kabyn Kunagu. [eMak,
5- TERT KYWIWIVKHYHT TYFPH 3KaAHJIUTY UCOOTIAHAN.

DHAM §- TeHT KYYNUITUKHHHT TYFPU 3KAHAUTHHH UCOOT KH-
JaMAMK. YarapyBuu Mynoxasa C «EXFOH» KAIMAT Kabya KUACHH.
Y xonna C— B(x) npenuxar ailHad 4yud O6¥nanu Ba C—VxB(x},
Vx| C— B(x)] Mmynoxasanap yuH 6ynanu. demak, 6y xonna 8- TeHr
KVOIURUKHUAT UKKana Tapadu xaM Oup Xun (4UH) KHAMAT
Kabyn xuhaaunap.

DHAV ¥3rapyBuH MyJoxasa C «unH» KUEMAaT Kadbyl KMACHH.
Arap 6y xonga ¥srapyB4M mpeaukar B(x) aiitman 4ur 6ynca, y
xonaa C-» B(x) npeaykaT XaM aliHaH yuH 6¥nmamu Ba, AeMax,

VxB(x), CoVxB(x), Vx[C— B(x)]
MyJIOXazanap xaM YHH KuitMar Kabyn kuiagu, sbHU 6y Xonna
8- TEHT KYWIHJIMKHWHI UKKana tapadu Xam omp xuia (4uH)
KUitMaT Kabyn Kpnaim.
Arap B(x) nipeaukar aifHaH yuH 6yiMaca, v xonaa C— B(x)
MpeJuKaT xaM aiHad YMH OynMalign Ba, JeMak,
YxB(x), C—>YxB(x), ¥x[C— B(x)]

Mynoxasanap €1FOH KURMaT Kalyn Kumaau.
12 — X.T¥paer
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tllyHaait kuaud, Oy xoiaa xaMm 8- TeHr KYWIMNHKHUHL UK-
Kana TapadpH GHp xua (€nroH) KuiiMaT Kabyn kunaau. Jdemax,
8- TeHI KY4NUAUK VPUHARIMD.

Ulysu Tabkuanad yramMusku, Vx[A(x)v B(x}] dopmyia
VxA(x)vVxB(x) dopmynara sa Ix[A(x)AB(x)] dopmyna
IxA(X) A3xB(x)] dopmynara TEHT K414 3Mac.

AMMO, KyHHOAry TEHTr KyYIWIMKRap YPpUHIHAKP:

IxA(x) v VxB(x) = VxA(x) v VyB(y) =
= Vx{A(x) v VyB(y}] = VxVy[A(x) v B(y)],
IXA(x) A IXB(X) = IxA(x) A yB(y) =
= Ix[ A(x) A pB{y)] = 3Ty[A(x) A B())].

By TeHr KywIMAMKAApAAH OMPMHUYHUCHHN UCOOT KUMaNuK.
BYHUHT yuyH VX KBAHTOp v AM3BIOHKIIHA amanura HucHaraH
AUCTPUOYTUR 3MACAUTHHNA MMCONIA KipcaTaitTuk.

M={l, 2, 3,4, 5}, AWXx): «(x—- 1{x—=2)=0»,
B(x) 1 «(x=3}x—4}x—-5)=0»

OyncuH. AHMKKK, M coxana VxA(x) sa VxB(x) mysioxazanap
EAFOH Ba, AEMaK, Oy TEHI KYWIHIHKHWUHI 4an TOMOHMAATH
YxA(x)v ¥xB(x} Mys0Xa3a xam €nFoROMp. Arap Vx KBauTop v ra
HHUCOATAH AMCTPHOYTHB, ShHHM

Vx| A(xX)v B(x)] = VxA(x)v VXB(x)

oVaranaa 3am, Vx[AX) v B(x)} uyuH mynoxasa OYaraHnuru yuyM
Kapama-Kapuiuk xocun oynap sau. demak,

VxlA(x)v B(x)] # VxA(x) v VxB(x)

6ynanm.

3HAW OY TEH! KYWHUIMKRAPHHHE VHI TOMOHH Xap AOUM
4yan TOMOHKWAAry Mynoxasa dunaH Oup xun KuiMaT kabyn kM-
IUUHY Kypcatamus. Arap VxA(x) = | €kn VxB(x) = | 6¥nca, y
X002 Oy TEeRIr KYWIHAUK TYFPM 3KAHJIUTH aHHK, YYHKHA Oy
Xonja TeHr KYWIHAMKHHMHT MKKanra TOMOHH XaM Oup BakTaa
YMH KMHMaT Kadyn kunaaaum. by xonaa daxkar vxB(x) = VyB()»)
IKAHAUIHHY K¥pcaTuiu kucoga. Avmo Oy OXHPTH TeHF Ky4Yin~
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AMK TADMHRAWP, YYHKH X NpeaMeT Y3rapyByM Xam, y TpeaMmeT
VILApYBUM XaM M COXAHMHT Xap OMp 3NeMEeHTHUHM KHMAaT CH-
Jrrrnaa kabya Kunaam.

OHaH VxA(x) = 0 Ba VxB(x) =0 OyacnH. Y xo/lma TeHr Ky4-
NUIMKHUHT yan tapady 0 (€nroi1} KuiiMaT Kabyn Kunagn. YHr
IOMOHMIA VX KBAHTOPYHUHI TabCcHp coxacd A(x)v B(y) dop-
amyaa Oynca-aa, B(y) npeavkarna x npeaMeT ¥arapysyud KaTt-
HALLIMATAHJIHTH ¢ababau, Yx HUHT TabcHpH dakaT A(x) ra Tap-
wuaan. Xyaon wy kabu, Yy ksantop dakar B(y) ra tancup
sraad. Jdemak, Vx Vy[A{x)v B(y)] dopmyna xam €IFOH KuiimMar-
1 3ra OYnaan.

KenTupuaraH MKKMHYHM TEHI KYWIWIUKHU XaM XYOOu Loy
kabu McOOT KWIHIL MYMKHH Ba OVHM YKYBUMUIA XaBONa 3TAMH3.

d-Mucon. AxVy(A(x)AB(y)) = Yy Ix(A(x)» B(y)) Tenr
KYWIHAUK VPUHAN 3KAHAUTUHU KYPCATHHT.

Edum.

AxXVY(A(x) A B(y)) = Ix(A(X) A VyB(y)) = IxA(x) A VYB(y),
Vy3x(A(x) A B(y})) = Vy(3xA(x) A B(y)) = IxA(x) A VYB(y) .
JemaK, KeATHPWIFaH TeHI KyWAHWIUK YPHHAH 9KaH.

4- §. TlpemuxaTiap MaHTHKH (HOPMYIACHHHHT
HopMan maxian. baxapuinysun Ba

YMYMKHiMaTIH dopmynanap

1 Dopmyaanune Oeapait Hopmaa waxau. Dopmyaanune Hopman
wara. Xap xandall Gopmyaanu Hopmar Waxaea Keamupuul.
baxcapunyeuu gopmyaranap. Ymymguiimamau ¢opmyaanap.
Atinan wun hopmyaa. Aiinan éaron opmyaa. Maumug Komy-
Hu. Yuymiutimamau ea Gaxcapuayesu opmynsasap xaxudaci
meopemanap.

4.1. Tlpeanxkatnap MAHTRKK GOPMYIACHHHHT HOPMAJ MIAKIH.
I-tabpud. Aeap npeduxamaap manmuru gopmyracu ugho-
dacuoa QaKam uHKop, KOHBIOHKUHUA, Jussionkyud (—, A, V) aman-
aapu ea keawmopau amasaap (v, 3) xamuawub, unxop amaau
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INEMEHMAp opmysaiapea (npeomem V3eapysuuaap 6a yizapyeyu
npeduxamaapza) mezuiuau byaca, tyndad opmysa despau Hop-
Man waxada Oeliuraou.

Paguranxut, OpeauKaTnap MaHTUKU Ba MyAaoxasanap anreb-
pacuaarH acocHil TeHT KywlwnukiapaaH ¢oinanannt, npeam-
KaTnap MaHTHKMHUHI Xap O0up dopMyrnacHBy Ieapid HOPMan
LWAKATA KEATHPULT MYMKKH. MacanaH,

(3xP(x) >y O(3))— R(2)

dopMynaHu nespad HOPMAN WaKITra KelITHpannuK.
(@xP(x) = YyQ(y)) — R(2) = AxP(x) v YyQ(r)) - R(2) =
= (3P (x) v VyQ(y) v R(z) = IP(x) AVyO(y) v R(z) =
= AxP(x} A TyQ(y) v R(2).

Jemax,

(3xP(x) = YyQ()) = R(2) = xP(x) A 0 v R(2).

[MpeauxkaTnap MAaHTHKMHUHT ASSPAK HOPMaT Laknaaru gop-
MYJIUIApK OPacKHAa HOpMan takitaark opmynanapd MyxuM posb
ViHakau,

by dopMynanapaa KBaHTOpPIM aMatap éku byTyninad kar-
HALIMAMAY, €KY yAap Mynoxas3anap anreOpacHHMHE XaMma aman-
JapujgaH KeiuH 6axapunaad, SbHU HOPMAT IHaKAaarH ¢gopMy-
a3 KyHuaard K¥puHUNLAA DYnamm:

{(ox)ox,)..(cx,)A(x;, X5, ..., X,,), #Em,

GyHaa (ox) CUMBOIH YpHMAa Vx, €KM JXx, KBAHTOPIAPHHUHT GHpH
TyluyRwiaay sa A ¢gopMyna udogacuna KeaHTopaap 6¥naMaioy.

lI-teopema. Hpeduxanaap manmugunine xap Kandai gop-
MYAQCUHU HOPMAA WAKA2A KeAmUpU MyMKUM.

McBor. DopMyna leApar HODMAM UAKITA KENTHUPIITAH
ned xpcobnakiMu3 Ba VHU HOpMai IHAKATa KeJATUPHIT MYMKHH-
JUIHUHHU KYpcaTaMmms,

Arap Oy ¢opmyna anemedrap dopMmyna 0yiaca, y xonjga
YHHHI Hdoaacupa KBaHTopaap O¥amaiad Ba, AeMakK, y HOp-
Man Wakn KYpuHUKaa Oynanm.



A- §. Hpeduxamagp manmuxu GOPMYATCHRENE HOPMAA WAKAU 181

IHaM dbapa3 KMNAMHU3KK, TeopeMa KV OwinaH kK amManHu
KaMmparad dopmyna yuyH TYFpn OVNCHH Ba YHM Wy ¢apas aco-
cuaa k+ 1 amanHu KamparaH ¢gpopMyaa yuyyH HCOOT KUAAMK3.

A udopa k + | amanuy ¥3 uuwnra oarad Gopmyna Ba YHHHT
KypuHHIIK oxL{x) waxnga 6¥ncuH, By epma ¢x KBaHTOpAap-
UHHT GUpuHN udonanafiqu. L(x) dopmyna &k amannu y3 uuura
OJITAHJINTH Tydalan YHH HOpPMAJ 1UAKra KelTHpWIrad aed
xucobnaimus. ¥ xonoa oxi(x) dopmyna Tavpudra acocan Hop-
Man waKiga 6ynaiu.

A dopmyna L xypunnuina 6§ncun, 6ysna L dpopmyna Hop-
MaJl WAKArA KeJTHPWITaH Ba K aManHH ¥3 WMulra ofaraH Reb
xMcoGnanaau. ¥ Kosnjaa

VxA(x) = IxA(x) Ba IxA{x) = VxA(x)

TEHr KyWImIMKiIapiaH ¢oiaanaHu®b, MHKOp aManuHW Ipeau-
KaTnap yctHra Tyurdpamus. Hatiokaga 4 dopmyaand HopMan
LIAKATa KeATHpraH 6yiaamus.

BHan A dopmyna L v L, kfpuHuuina 6yncun, 6y epna L, sa
L, HopMaut wakira KenTupuiran ¢opmMynanap aet kapaiaad. L,
dopmynaga OOFNaHraH NpeaMeT Y3rapyBuUMJIApHM LIYHAAR Kaii-
Ta HOMIANMK3KH, L, Ba L, popMynanapiarn xaMma GOFIaHTaH
apeaMeT ysrapysuiiap Xap Xxun 6¥1cut. Y xonaza L, Ba L, dop-
MYJIaNIapHH KyUHIAarH KYpHMHHLAA €3U11 MYMKMH:

L=(cx)ox,). .. (ox,)0,(x, x5, ..., X,), msn,

Ly =(oy)op,) ... (0¥, )0, (3, Vas s V), PS4
CvVxB(x) = ¥x{Cv B(x)] Ba VxA(x) = dx A(x)} TeHT Ky4nau-
auknapaaH gonaanannd, L, popmynanu (ox,), (ox,), ..., (06X )

KBaHTOP aMaylapy OCTHIa KUPUTAMU3, STbHU A dopMyaaHu yuwdy
K}"/pm-mmra KenTHpaMiu3,

= (X )ox,) ... (6x, o, (X, X5, 000y X))V
V(Gy.)(cyz L AG Y0 (Vs Vay s V).
Cynrpa o (x, x,, ..., x) GopMyraHu
(6y), (61,), ..., (01)
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KBAHTOD AMULIAPH OCTUrRa kuputamii. Hatuxana 4 dopmyna-
HHHT HOPMAJI IHMAKAMHU XOCHI KMJIAMM3:

A=(ex,(0x,) ... (cx, oy ) oy,)..(Gy,)x
>((al(xu x21 Teen xu) Va}(yh y?a sera yq))

L~ L, Kypyyiuugari A popmynady HOpMai LIAKArA Kejl-
TUHPHUWHHUHE MCOOTH XYM FOKOPHIL Kabu OVnaan,

Arap QOpMYIAHH HOPMAR LIAKNFA KEeJATHPHLE XapagHUaa
dxA(x)vIxB(x) KM VXA(X)AVXxB(x) kx¥puHuimaaru udomanap-
HH KYPMILTA TYFPHY KEJICA, ¥ XOJna

IxAX)AVYXB(x) = Yx[A(x) A B(x)]
BA

AxA(X)vIxB(X) = I Ax)v B(x)]
TeHT KYUIMIUKAAPAAH (olaananvl Kepak oynanu.

f-mucon. A=vxarPix, v é}h%ny{x, }5 dopmynaHu
HOPMaN 1HAKATA KEATUPHL Tanad 3THICHH.

A bopMynana TeHr KyWwiH AIMAITHPHILIAPHH YTKa3no, yHH
HOPMAN 1JAKATA KeNTHPaMM3i:

A=YxAyP{x,y)} A ¥x3v0(x,y) = Vx(3yP(x,y) A HzQ(x, )=

= UxIp(P(x, ») ~ 3200x, 20 = YxT3AZ(P(x, y) ~ O(x, ¥))-
4.2. Bakapuiysyn Ba ymymkuitMaTiv dopmynanap.

2-Tabpu . Aeap A opsyaa ugodacuea Kupyeuu 6a
M coxuea oud yieapyeuuiuphune wWyHOWl KUUManiapu maexcyo
Oyaut, oy guimamaapda A hopsmyaa dur Kutimam xKabya xuica,
v xoa0a npedukamaap maumuxunune A Qopmyaacuy M coxada
baxcapuayewu opmyaa ded amaiadu.

J-tawpud. Aeap wyndait coxa saesicvd 0Viaud, yuoa A gop-
mvaa baxcapuiaduean 0vica, y xoida A Gaxcapuayeqn hopmyaa
deb amanadi.

Hewmax, arap 6upop dhopMyna Gaxapuiaysdn 6inca, Oy Xaau
YHWHI MCTanraHd coxana GaxapuIivBUaHAMTHHY OuaaupMalinou.
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4-vavpud. Aeap A nunz wipodacuea xupysuu 6a M coxaea
ol XaMMa Y3eapysuuaapriine Kuiimamaapuoa A opmyiaa un xuli-
yam xabya xuaca, y xoada A Qopmyaa M coxada aiinan wun
opmyaa de6 amaradu.

S5-tanpud. Acap A dopmyaa xap Kandait coxada aitnan
quH Byaca, y xoada A ymymguiimaman opmysa deb amansaou.

6-tavpud. Acap A dopmyaa ugpodacuca kupveuu ea M co-
xaea oud xamma yzeapyeuutaprure Kuimamaapuda A opmysa
cirron Kuamam xabva guaca, y xoada A copmyvaa M coxada aitnan
éaron opmyaa de6 amaaadu.

Keatupywirad Tabpudnapnad yuioy TaCAMKAAD KeAnd YrKann:

[. Arap A ymymkuiiMatiun dopmyna O¥aca, y Xoaja y xap
KaHaait coxana xam Gaxapunysuu dopmyna GVnaan.

2. Arap 4 popmyna M coxana aitHan unmH hopmyna Gynca, y
Xo/aaa y Hy coxaia baxapunypuld dopmyna 6ynagu.

3. Arap M coxaza A afinan éarod dopmyna 6yica, v xoana
y Oy coxana baxapmnimaiiaurad dopamyna 6VHanu.

4. Arap A Sdaxapuamaiouras ¢gopmyna 6yaca, y xonga y
Xap KaHAai coxaaa xaMm aliHad énrod dopmyna bynaan.

Hemax, npeankarnap MaHTHKH GOPMYIATApHHH UKKH CHH(p-
I3 AXpaThil MYMKWH: Dasxcapuiyedu CWH(GNap Ba baxcapuimac
(Gaxapunmatiagnran) curdnap popmynanapu.

T-tabpud. Vmymguimamau dopsyia masumux KoRyRu det
amaaadu.

uaK OUpP HEUTA MUCORNAP KEeATHPANINK.

I-Mucon. Vx3IyPlx, vy bopmyna baxapuaysuuamp. Xakmu-
KaTad xaM, arap Plx, y): «x <y npegukar M = ExE coxana
anugianras (£=10, {, 2, ..., »}) 0¥aca, y xonaa vx3AvP(x, v}
dopmyna M coxana afisan qyud dopmvyna 0¥naau, aemak, By
coxaga baxapunyBuu dopmynamnp. Ammo, arap £ = {0, 1, 2,
<oy K} yUYH «x < y» nipeaukar yexm M = E xE coxana aHMK-
naHraH 0ynca, y xonfga vxdyP(x, y} popmyna M, coxana aifHaH
enrod ¢opMmyaa 6yaany Ba, aemax, M, coxana GaxapuaMacoup.
Paswianku, Yx3yPx, v) ymyMKkuismaTan dopmyna 6ynmaniau.
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2-mucon. AxIpP(x) A P(y)] dopmyna DaxapunyBUHIHp.

Xaknkaran xam, arap P(x): «x — XydT COH» rnpeaukar
E={0, I, 2, ..., a} yayH M = ExE coxana aHuitaHraH 6ynca,
y xonaa oy ¢opMmyna M coxaza atinan umd O¥naam, aemax,
M coxana 6axapunyBuu dopMynaanp.

AmMo, arap P(x) : «x — XydT cor» npeauxar £, ={2, 4, 6,
8, ...} yuyn M = ExE coxana aHWKNaHraH 6ynca, y xoaia
AxIy{P(x) A P(¥)] dopmyna M, coxama aitHan €nroH dopmyna
6ynanm, nemax, Oy coxaga daxapuamac dopMmynagup.

J-mucon. Vx[P{x)v %] ¢opMyna mcranraH M coxa-
Ja ailHaH yuH 6ynanm.

Hewmak, y ymymcuiimariu QopMynia, AbHH MaHTMKUH KO-
HYHAUD.

4-mucon. Vx[P(x) A P(x)] dopmyna Hcranrad coxaia ai-
HaH éNFOH Ba IUYHUHT Y4yH XaM y baxapunmac ¢opmyna 6¥rnaan.

DHAM MPEAUKATAAp MAHTUKMAATY GOPMYIANAPHUHT YMYM-
KMAMATANTY Ba DaxapuayBuyanJIWTU opacuaard MyHocaGaTHu
KypUb YTailuk.

2-Teopema. Aymymxuidmamau hopmyna 6YAuIH YUVH VHUHS
unkopu A Gascapunvenu opmyaa Eyamacaucy 3apyp 6a emapaudup.

Ucbotr. 3apypaueu. A ymyMKMimatay gopmyna 6yacuy.
Y xonpa, paBllaHKH, A4 WCTaATaH coXala altHaH €1MFoH QopMy-
aa 6YAaAN Ba WYHHHT YUyH xaMm y Baxapunmac ¢dopmyraaaup.

Emapauauau. A ncranral coxana Gaxapunysuu gopmyna
6¥namackH. Y xonaa 6axapnamac GOpMyAaHUHT TabprduTa aco-
caH A Wcranrad coxaga aiiHaH €nroH dopmynamamp. Hemak,
A HCTaAraH coxalda ailHaH YWH dopMyaa OVIagM Ba ¥y yMyM-
KHAMATAMANP.
_3-TeopeMa. A Gaxcapuayedu opmysa byauwu yuyu
A nune ymymxuisamau gopmyaa Gyamacauzu 3apyp ea emapaudup.

Ncbor. 3apypaueu. A 6axapunysyu popmysa OVICHH.
Y xonga myHaand M coxa sa A dopMmyna TapKuOMra KUpyBuu
Y3rapyBYMAAPHUHT WYHOAA KUWAMATAap MaXMyM (catpu) Mmase-
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AyIKd, A dopmyna Oy kKuiMaTnap caTpuga YMH KHIMAaT Kabyn
Kivtagd. AHUKKH, V3rapyBYMIapHHMHI Oy KHMilMaTnap caTtpuga
A opMyna énFon KnitMaT Kabyn Kunaau Ba, emak, A YMYM-
kuiiMaTiau gopmyna 6¥na onManiu.

Emapaunueu. A ymymguitmatin dopmyna 6Vamacui. Y xos-
na wyHAail M coxa Ba A hopmyna Tapkubura Kupys4M ¥3rapys-
YHWJIApHMHT IUyHAAH KMiiMaTnap catpyu MaBXKyAKH, A dropmyna
Oy KuiiMaTnap catpyila EnFoH KuiiMaT xabyn Kunanu. by xuii-
maTiaap catpiaa A dopmyaa UMH KMiiMaT Kabyn KMITasHaAMru
yuyH y Gaxapunysyu dopmyna Gynaau.

S5-Mucon. A=(P{x)— Q(x)) - IxP(x) AVx(x) dop-
MYJTAHUHT YMYMKUAMATAUTHHH KUCOOTAHT.

EuuMm. A dopmyna uctanran M coxaza aHMKAaHIaH aoed
XMcoBMab, TeHI KywWId aAMallTUPHLUIAPHH YTKA3aMU3:

A =Vx(P(x}— wj) —
- 3xP(x) A ¥x0(x) = Yx(P(x) = Q(X)) v
v 3xP(x) A VxQ(x) = Ix(P(x) v Q(x)) v AxP(x) v Vx(Q(x) =
= Ix(P(x) A Q(x)) v IxP(x) v IxQ(x) = Ax(P(x) A Q(x)) v
v AxQ(x) v 3xP(x) = Ix(P(x) A~ O(x) v @{x)) v IxP(x) =
= Jo(P(x) v Q(x)) v xP(x) = (AxP(x) v IxP(x)) v Ix0(x) =
={vIxQ(x) =1,

AbHU A dopmysia UCTAJITAH CoXana Xap KaHaau Plx) Ba Q(x)
OUp XKOWMIW NpeauKatlap yUyH ailHaH 4YWH, OeMakK, Y YMyM-
KUiMaTan GopMyaaaup.

6-mucon. A=3Ix[(F{x}) > F(O)) A (F(x) > F(x}))] HUHF
aliHaH &€7MFOH GOopMYJia IKAHAUIMHHA KYPCATHUHT,

Egum. (F(x) > FO) A (F(x) = F(x)) = F(x) < F(x) ra
sramMu3. F(x) <> F(x) aitHaH &1FoH (hopMyNa IKAHIUTHAAH,

A =3x(F(x) & F(x)) xam aitnan énrol dopMmyna 6¥nanu.
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g Myammoau macaaa sa monwupuxiap

1. Kyfinaaru nonanapHuHr Kaicu OWpH TIpeIHKaTiap MaHTH-

KUHIHT opMyIacu DV IMIIMHEY aHUKIAHT. Xap 0up dopmy-
AAAFH IPKUH Ba OOFNAMTAH Y3rapyBURNApPHU KYPCATHHT:
D) 3xyPx, y);  2) VxPOVYYQ(x, y);  3) VxIyP(x, y);

4) p->VxP(x, yY,  5) 3xPlx, YA Oy, x).

. P(x. y) npeanukar M = NxN TtynnaMaa aHUKAaHrag Ba
Plx, v} «x < » OYACHH.

1} Kyitnoa Gepunral npeduxamiapHuHr Kakicu Supy aiivax
YUH BA KalcH OUpH alfHaH €MFOH 3KAHJIHTHHH aHWKTAHL:
a) IxPx, p); 0) VxP(x, y); B) IyPx, »); 1) VyP(x, y).
2) Kyituaaru MynroxasanapHUHT Kakicu OUpH YHH Ba Kaitcu
BUPHU €NFOH IKAHAUTHHU AHHKJAHT:

ay IxVyPx, y);  ©) Yx3yP(x, y); B) Vy IxP(x, y);
r) VxVyP(x, y}; 1) VyVxP(x, y); e) Yy VxP(x, y),
x) IxIyP(x, ¥y}, 3) Ty 3xP(x, y)

. Ky#tuaary Tenr KyyauaukKnapHUHT TVFPH SKAHAUTHHH HC-
DOT KMIHMHT:

1) VXA(x)EEIxm;

2) 3xA(x) = VxA(x) ;

3 CAVXA(x) =Vx(C A A(X));

4) C v VxA(x)=Vx(C v A(x));

5} Ax(A(x)v B(x)) = IxA(x) v IxB(x) ;
6) I(C v A(x)) = C v IxA(x) ;

7y Ax(C A A(x)) = C A 3xA(x);

8) IxA(x) A 3yB(y) = Ay(A(x) A B ;
9) ¥x(4(x) 2 Cy=IxAx)>C;

10) 3x(C — A(x)) =C - Ixd(x);

i) 3x(A(x) - C)=¥xd(x) - C.
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4. A(x) Ba B(x) nxTvépuii npeamkatiaap 6¥ncuH. A(x) - Tx)
dopMmynara Kyiiuna Gepunrad dopMyraTapHUHT Kalich 6upu
TEHr Kyuau 6¥naau?

1) AV B(x);  2) AV B(x);  3) AX) > B);
4) B(x) > A(x); 5) A~ B(x);  6) A(x)a B(x);
7) B(x) - A(x).

5. Kyiinaa Kearupunarad ¢$dopMyIaapHUHT KaicH OMpPH yMyM-

KUIAMATAM:

D 3x(P(x) A P(x)) - @xP(x) AIxP (X)),

2) (B (x) A B(x)) © AxP(x) A IxP(x));

3) (YxP(x)v VxP(x)) = Ix(B(x)v B(x));

4) (VxP(x)v ¥xP(x)) & Yx(R(x)v P(x);

5) Vx(g = P(x) & (g - YxB(x);

6) VX(P(x)) = P,(x)) & (VP (x) - VxP,(x));
7y Ax(F(x) = P(x)) = (OxP(x) = IxP(x));
8) Vx(P(x) - B(x)) & (AxP(x)) - YxPy(x));
9} Vx(A(x) = A,(x)) = (VXA (x) - YxA,(x));
10) Yx(A,(x) = A,(x)) = (3FxA, (x) - IxA,(x)) ;
1) Ix(A(x) = 4,(x)) & (VxA,(x) = VxA,(x)) ;
12) 3xQ(x) - VxQ(x);

13) VxQ(x) — 3xQ(x);

14) VxP(x) A VXQ(x) & Yx(P(x) A O{(x});

15) VxP(x) v VxQ(x) & Vx(P(x) v O(x));

16) AxP(x) A IxQ(x) & Ix(P(x) A Q(X));

17} AxP(x) v IxQ(x) <> Ix(P(x) v Q(x))?

@ MycTakn/i HRLIAU YYYH CaBOJ Ba TOHUIHPHKIAP

1. IIpeankataap MAHTHKWHHHT CHMBQJUTApH Ba popMyIacH.
2. lMpenukatnap MaRTHKH QopMYAACHHUHT KUHiMaTH. TCHT Kyuwnu
dopMynanap. Acocuit Tedtr Ky-id dopMmynanap.
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3. @opMyTAHMHT AeHpAH HopMman Waknn. QopmMyNaHHHT HOPMAT WAKH,

4, X.ap KaHaait hopMynaHu HOPMAT IAKITA KEATUPWLL MYMKHHAKTY,

5. BiKapHAYBUYH Ba yMyMKHAMaTAK opMynanap. ARHAH YMH Ba aifHaH
enroH dopMynanap.

6. bukapunysun Ba yMyMKHITMaTAH (pOPpMYSIanap XAKHIArH TeopeMaiap,

5- §. Eudauin myammocH. Xycychit xoianapaa
dopMyranuny YMYMKMAMATIHAATVBK
TOMHIN 2ATOPHTMIAPH

|Z[ Euunuw myammocu. Yexau coxarapda euauus myammocu. Enux
gopmyaa. Popmysranune ymymuii énutuwy. Popmyaanune mae-
acyoaueuny énuwi. Tapkubuda 6up mypoasu keanmop amanu
Kamuauiyeuli HopMan warkadazu popmyaairap yuyH equsuui
MYyammMocu.

5.1. Eynnunay myammocn. Ipennkatiap MaHTHKHAA SYRTHII
MyaMMOCH Mymoxasanap anredpacnia Kanza# kyiiuarad 6inca,
XYAAW WyYHAAH KYANIaa,; npeaukaTrap MAaHTHKUHHHAT HCTal-
rad (popMyJacu €kM YMYMKHIMaTIH, €KuU Dakapuaysuy, €Kv
allHad énroH {(Gaxapunmac) GopMyna KAHAUTHHKH aHUKIA0
OepyBUY ANTOPUTM MaBXKYAMH €KW HYKMH? by Macaita edManm
myammoch 1e6 atamany. Arap GyHpail anropuTM MaBxyn 6¥nca
3O, ¥ (xymau Myioxasanap anredpacHuaarnfiex) Inpeavkariap
MAHTHXHIATY UcTanTad GopMyJIaHY aiiHAH YUHJIUIHHHA aHWK-
J1a6 GepyRUN KpHTepHIIra KeNTHPHATAH Oynap 34u.

Arap vy myaMmo Mynoxasafnap anre0pacy y4yyH OCOH
eunarad 6yaca, npeauKartiap MaHTHKH yuyH 6y MyaMMOHY €4H1iL
KATTa KUWAUHYWANKRapra ayy Kegau. XX acpuuHr 30- iinnnapu-
A2 AATOPUTM TYIUYHYACHTA aHUK Tabpud OGepunraHxadH cVHT
Mas3Kyp MyaMMO YMyMHI X0Ada WKOOUM Xal ITHIMINU MYM-
KMH 3MacHWUTK, S’BHU H3NAHTAH aATOPUTM MaBKyHd 3MACIUTH
MABIYM OVITHO Konau.

1936 #iunaa aMepukanuk onum A YEpu npeavkarmiap Man-
THKHHUHT eYWIHLI MYAaMMOCH YMYMHUIT X013 afrOpUTMUK e4HJI-
MacAUrMHU ucBGoTNany, SbHU TpeanKaTiaap MaHTMKUHWHT HC-
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TasraH dopMyracH KailcH (YMYMKHHMATAM, OAXApUITYBUM Ba
DaxapunMac) CMH(}pra KUpHIIWHU aHUKnIab OepaauraH aiuro-.
PHUTM MaBXYH 9MACcAUTUHA KypcatTiu.

Eunnuir MyaMMoOCH TIpeauKaTiaap MaHTUKH YUYH HXOOUH
cYUnMaca-aa, TeKWH npeaukariap MavTHKu GopMyaanapuHUHT
6ab3u cHH(mapy yIyH Oy MyaMMoO MXKODHIT Xanm 3THAHIIHHHA
K¥pcaTaitnuk,

5.2. YeK/H coxanapia edHaHml MyaMMocH. Ednnuul Myam-
MOCH YeKNU coXanapiaa eunayBIWAMD, SbHY NXoOUli xain 6yna-
IW. XaKUKATAH XaM, Oy Xoana KBaHTOPAH aMallapHi KOHBIOH-
KUMA Ba TUIBIOHKLIWA aMamiapu O1aH alMallTHPWIL MYMKWH.
Harukana npeapxaTiap MaHTHKHY opMyaaci Myaoxasajiap ai-
rebpacu gopMynacHra Keatupuiaad. MabayMKu, MyoXasanap
anredpacy yYyH SUMMHIL MYAMMOCH SUHIaAUTraHIoup.

Macanan, Vx3y[P(x,y)v P(x,x)] ¢dopmyna M = {a, b}
HKKU IEMEHTAN YSKIH COXaAa aHUKJIaHTaH 6yncuH Y xonpa
YHY yUIOY KYPHHUIITA KeJTUPHIT MYMKHH:

Vx3y[ P(x, y) v P(x,x)] = VYx[P(x,a) v P(x, x)v P(x,b)] =
=[P{a,a)v P(a,a)v Pla, D)) ~[P(b,a)v P(b,b) v P(b,b)] .

Xocun 3THIraH KOHBIOHKTHB HOpMaa WIaKAmaTH ¢opMmy-
JIAHWHT xap Oup 2/MeMeHTap MM3BIOHKUWACH udogacuaa Sutra
My0xasa Y3MHUHT WHKOpH OUNaH OUpralrkiaa XaTHaUIMOK/A.
Jemak, Mynoxazanap anredpacUHUHT Oy GpopMyTacH 1I0UMO YUH
KUIMAT Kabya Kwiaaau, SsHH aliHaH YMH OVmaamn.

5.3. TapkuOnaa OHp TYpJardH KBaHTOp AMANH KATHAWYBYH
HOPMAN WAKNAATH (opMyaanap YUyH eYusIMiI MYaMMOCH.

I-Ttavpug. Aeap npeduxamaap manmuxu opmyaacu map-
Kubuda spKun npedmem yzzapyeuuapap 0yamaca, y xoada Oyudali
gopmyaa énux popmyaa 0ed amaraou.

2-tavpud. Azap npeducamaap manmuxu popmyaacu C map-
Kubuda x,, X,, ..., X 3pKuH yzeapyauuaap masxucyd 6yaca, y xoada

A=V ¥x, Vx,C{x,, X;, ..., X,)
dopmyna C ghopmyaarine ymMymuid énuaumu 6d
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B =13x,3x,..3x,C(x,, x5, ..., X,,)

dopmyaa C dopmyaaniune maexcydanzunu énuwm ded amaradu.

I-teopema. Acap npedukamiap MAHMUKUHUNHZ HOPMAA
waxadaeu énux opmyaacu mapxubuda (uodacuda) daxam n
mMa MasHCyoIK KeAHMopY KAMHAW2an XaMoa bup anemermay uc-
manear coxada aduan 4un Oyaca, y x0a0a v ymymxulimamau gop-
myaaoup.

Mcoor. [peanxatnap MAHTMKUHMHI HOPMAR LWIAKAAATH
dopmynacu

B =3x3x,.3x,C(q, 41, Py Py oo, @, Oy, 0} (1)

K¥puHuiuaa 6¥acuH, oyuaa C dopmyna udosacuaa KBaHTOp-
Jap KATHAlUMa#aM, g, — MaHTuKMi y3rapysuu, P, — Oup xoii-
An nipepvkariap, Q. — UKKH X0iau npeavkarnap. by dopmyna-
HUHT YHMHJAMK KHAMATU YHMHC TapkuOuga xaTHawmaérraH
g, 4, ... MAHTHKHI ¥3rapysunitap Ba P, P, ..., O, O,, ...
npeavkataapra DOFIHK,

TeopeMaHKUHT WapTHra acocaH OUp g SASMEHTNH UCTAITAH
M ={a} coxama Oy ¢opmyna aifHaH YHH, TbHU

C(QI 1 QE’ rry P[(a)’ PE (a): tres Qi (asa)) Ql(as a)’ ) (2)

homyna aftHan yuH O¥naan. AHUKKY, (2) dopMyna Mynoxasa-
aap anredpacuHrHT hopmynacu 6ynanu.

(1) opmyna ymymxuitmMatiy amac ned dapas kunamua, ¥
xonaa niynaail M| coxa sa y3rapyBUWIapHUHE WIyHRah Kuk-

MaTRap MaxmyacH g, q), .., P P, .., Q" @7, .. MaBXyIKH,
yHaa (1) dopmyna €nroH KUiiMaT Kabya Kwiaiu, sSTbHM

Ix 3, Ax,C(q . 43, . B, B, 0N, 0Y,.0=0.  (3)
(3) OPMYNAHUHT HHKOPUHM ONAMM3:
3x,3x,..3x, (¢}, qF, ..., P, P2, ..., Q?:EET—S =
=Vx,Vx,. . Vx,Clgl, ¢, ... B*, P, .., 00,00, .)=1.
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By epmad

C(an QZ'], Lery Pl[]’ 10209 Tety Qtﬂa Q;}a ) (4)

popMyAaHHHT M, coXara oMA NpeaMeT Y3rapyBYUNapHUHE KaH-
Aail OMMHHMIUKMIAH KATBH Ha3ap alHAH YUHAMIKM Keaub YHKalH.,
M, coxanad UXTHEpPUH X, S1€MEHTHU 0116, yHU (4) dopmyna-
BAry npeamet yarapysumnap ypuura x¥iud yuxamuys. Y xonna

C(QIO! QS’ L] Plo(x())s on(xo)s tery QlO(xl]a x[})r on(x{)s xl])a ) = l .
Jlemak,

Cgys @25 -0 BU(XG), PP(XY), s @ (g, X0), @0(Xg, X)) = 0.

by Hatvxa (2) dopMynaHWHT aliHAH YUK SKAHJAMCUTA 3HA-
avp Ba (1) dopMyna yMyMKANRMATAM 3Mac aeraH rapazumins-
HWHE HOTYFpWIWIVMHYM Kypcataaun. [Hynzaii xunaunbd, (1) dop-
MYJIa YMYMKMIAMATIUAND.

2-TeopeMa. Azap npeduxamaap MAHMUKUHUIZ HOPMAA
warkadazu €nux gopyyaacu ugodacuda n ma yMmMymulliux Keau-
mopu kKamuawca sa by dopmysa xynu busaH v ma semenmay
xap Kandail mynaamada (coxada) atinan wun 6yaca, vy Xo10a y ymy-
MKuiimamau 6yaadu.

NcooT1. llpenukaTnap MaHTHKWHHUHT HOPMAA 1aKIAgATH
dopmynacy Kyluaaru KypuHUaa 6¥ICHH:

A=Y I5 %,CG0 Gy Py Py O, o) (5)

oyHaa ¢,, ¢,, ... — MaHTUKUH y3rapyeunmap, £, P, ... — Oup
xoinn npeaukamap, 0,, Q,, ... — WKKH XKOHAU DpeAUKATIap.
{1) popMyna yMyMKHIMaTIH aMac Aeb dapas Kunamuz. Y xoaaa
n TaaH OPTHK eMEHTra 3ra 6¥nrad M| coxa MaBxya<H, OyHaa
(1) ¢popmyna aitHaH yuH d¥amaiian. boinkaya Kuamnb <iiTranma,
YarapyBUMAAPHUHT LIYHIAKR

0 o { 0 )] i
q‘,qz,u., [ 2 5""Qi 5 PR
KUAMATIAp MaXMyacH MAaBXYIKW,

VX, ¥x,.. ¥x,C(q’, g, .., P°, P?,...,0%,0),.)=0. (6)
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by epnaH

vx ¥x,.¥x,Clql, g, ..., PP, L0, QQU, W) =

=3x,3x,.3x,C(q), 43, ... PB°. PY, .., 00, 08, .)=1.
IHvanait kKunud, mpeaMeT y3rapysuMIAPHHAHT iHyHOail

x;, xi, .., x%e M, KnitMatnapy MaBXymKH,

C(‘f:}: QS‘ AR ] F:O! 203 ey Q]Os Qj?! ) = l

BA

0

C(Q:Ja Q;}s [ERS H!l‘ })2!}’ vavy Q|ns Q}Ua )
OVnann.

Hemak, M, coxapan kymu Ounan n Ta SNEMEHTH OYNTaH
wyHaatk M coxaHu axpaTHil MyYMKHHKH, y epraa Gy dopmyna
aiHaH uny G¥nMaian. by HaTuxa TeopeMaHMHI WAapTHra 3ua-
anp Ba y (1) dopmyna yMyMKUHMATIH 3Mac AerTaH HOTVEDH
dapazumusgad kenud yukau, Hdemak, (1) dopMyna ymMyMKuii-
MaT/u PopMyaadup.

Tapkubuaa dakat 6up xoin (Brurta npeamer Y3rapyBaura
6oFmHK GViirad) mnpeavkaraap KarHauirad GopMyanap y4yH
EUHMANLUT MYAMMOCH KWXOOHIT Xan 3THIMIIN KyHHaard reopema-
IaH K¥pyRAOU.

3-teopema,. flpeduxamaap manmuxuruxe mapcubuza n ma
oup wcotiny npeduxam xupean A gopmysacu 6upop M mynsamda
Oaxcapuaysut Gyaca, v xoada Gy Gopmyaa nemenmaapt couy 27
dan xkamma Oyamaean M, mynaasda xam Gaxcapurysqu oyaacy.

Yoy TeopemasaH KyHuoarv HaTuxa Keaud YWKaau.

HaTtwuxa. [NMpeauxatiap MaAaHTUKMHUHI TApKUOUTra (pakar
n Ta OUp WO npeaAnKaT kupraH A dopMmynacy 3j1eMeHTIapu
COHU 2" aan k¥ 6¥amarad MxTHEpPMIT TVmamaa alfHaH 4YMH
Oynca, v xonfa Oy ¢opMyla UXTHEPHR TVniaaMaa xaM aiHaH
YUH GYnaau.

Kyitugary TeopemMa xam MpeauKaTIap MAHTMKWHUHE KaTTa
CHHOWHH TAlKHUI KUAYBYH (DOpMyTanapd yuyH eusuiHil My-
AMMOCHHK XaiT KMAaan.

J

|
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4-teopeMa. Azap npeduxamaap maunmuunune A gopmy-
aacu bupop vexkcuz coxada Gaxcapuayexu 6yaca, y xoa0a y uexau
coxada xam baxcapunysiu dyaadu.

v
Myammoan Macaia 8a MonuUpUKAGp

1. Kyfimnarn ¢gopMynaHHHr YMYMKHAMATIN 2KAHIUITMHU HC-
O0TNAHT:

A = (P(x) - 000) ~ TxP() A Vx0(x) -

2. Arap M Tynnampa adMKnanraH A(x) Ba B(x) npeaunkariap
4uUH KMPMaTau 6¥aca, y Xon4a yAapHUHT YHHAMK TYTIam-
Jlapy KaHJai IuapTiapHi KAaHOATIAHTHPHUIUH Kepak:

1) Vx{A(x) = B(x)) A Ix(A(x) A B(x));
2) 3x(A(x) A B(x)) A (F(A(x) > B(X)));
3) Ix(A(x) A B(x)) > (vx{A(x) — B(x)))?

3. M={1, 2, 3, ..., 20} T¥mamga KyAWIzaru npeamkatiap
GepunraH:
A(x): «x 5 ra 6ynuHMaiian»;  B(x): «x XydT COH»;
C(x): «x TYO COH»; D(x): «x 3 Ta Kappanu».
Kyfinmarn npeanxatmapHUAT YHHIHK TYTINAMUHH TOTWHY:
1) A(x) A B(x); 2) C(x) A B(x);
3) C(x) A D(x); 4) B(x) ~ D(x);
S) B(x) A D(x); 6) A(x) A D(x);
7) B(x)» D(x); 8B) A(x) A B(x) A D(x);
9) A(x)v B(x); 10) B(x)v C(x);
1) Cx)v D(x); 12) B(x)v D(x);
13) B(x)v D(x); 14) B(x)v D(x);
15}y A(x)v B(x)v D(x); 16) C(x) = A(x);
17) D(x) - C(x); [8) A(x) — B(x);

19) (A(x) AC(x)) = D(x);  20) (A{x) A D(x)) = C(x).

1} — X . Ty¥paes
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-
@/ Mycrakui HINAaW YYyH CABOJ BR TOMIMMPHUKIAP

1. Mpeauxatnap MAHTHKHIA CUHAMII MYAMMOCH.

2. Hexun coxamapaa e4MIMIE MYAMMOCH.

3. Enuk dopmyna. @opmynastusr ymymuit Emurn, GopMynasuHr Mas-
KYARHTHHH €Ny,

4. Tapknbuga 6Up Typaari KBAHTOP AMAAK KATHAWYBYH HOPMAN 1LIAK /-
gard GOpMYIAIAP YUV CUMARLY MYaMMOCH.

6-§. Tlpeaykarnap MAHTHKHHAHT MaTeMaTHKara
TATOUKH

|ZI Mamemamux maspucgh 6 meopesmasdapri nPeouKamiap Mar-
muKi muau eocumacu busan ugodanaw. Conaap kemma-xem-
Aauet auMumunure maspudurnu ugodanaut. OYHKUUARURE HYK~
magdazu aumumunure maspuguny ugodaraw. DyHKYUSHURE
nykmadazu yaaykcusaueu maspugpuni ugodaraw. Yeysuu
pyrxuuaruie maspuguny ugodasaw. Hezapansawean ¢yrr-
wusrnure maspudunu ugodasaw. Kapama-xapuwu macouxaap-
Hi my3uw. TYFpu, meckapu 8a Kapama-Kapiuu meopemaiap-
Hut ugpodanaw. Emapau ea 3apypuil wapmadapru ugodaiaiu.

6.1. MareMaTHK MyA0XasalapHH NPeARKATIAR MAHTHKH
dopmynacu kypunnmmaa é3wm. Kyiinaa acocuit MaTemMaTtuk Ty-
WYHUAIAP — Tabprg BA TEOpeMATAPHU NPEAUKATNAP MAHTHKH
THAM BOCUTACH OUAaH KaHAAl Mdotanall MYMKUHIUTMHK K¥pub
YTaMMH3.

XAap kanaad matematux dal wty dadna Kkapana€rrad obuexT~
aap XaKkuaark Mysoxasanap oOwsaH uil kypagu. Manruk sa t¥n-
JIAMIEAP HA3APHACHHHUHT CUMBOJUIApH Xamaa 6epunrad GaHHWHT
Maxcyc CHMBOANApU épaaMuaa WyHAail Myaoxasanap npegu-
KaTNap MAaHTUKUHUHAT QOPMYNACH KVpuHuuivaa udosataHu-
Wy MyMKUH. TIpeanKaTiap MAHTUKVHWHT THAH MaTeMaTiK Ty-
iwyHvatap ¥pracuaary myHocabaruu udoaanaiura, raspud, e~
opema Ba HCOOTAapHM €3ULITa UMKOHUAT gpataad. by éavuu-
AAPHA MUCOANAPAA KYPAHIMK.
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I. CoHnap KeTMa-KETIHTH JUMUTHHHHT Tabpudu.
Conaap Kemma-Kemane ImumiHune maspupuny Kyiudacuua
E3UTE MYMKUH!

a=lima, & Ve>03nVne N(nzn, > la,-aj<e).
n—yeo

a, - a| <€)

by epoa y4 xcotinu npeduxam A(g, n, n). (2 1y >
dax goudaranusay.

2. DYHKUMAHUHI HYKTAZATH AMMUTHHHHY TabpHDH,
By maspupnu ywudy warada é3uur mymxun:
b=1lim f(x) > Ve > 038> 0vixe E(0 <|x - x| <8 [f(x)-b <¢).

X=Xy

By epda B(e, 8, x): (0< [x - xn‘ <8 = [f(x) - b[ < &) v yeoli-
A npeduxamdan goddaranusrzan.

3. DYHKUHAHUHT HYKTadalrl Y3NYKCH3NHMIU Tabpudu.
E mynaamda anuxnanzan f(x) dyuxyus yuyn x,e E da

Ve > 038> 0Vx e E(x -~ x,| <8 — [f(x) - fx)l<e)

oyaca, f(xy gynxyus xe E nyxmada y3ayr-u3 de6 amaradu.

by epda xam yu xcoiau Ple, 8, x) npeduxamdan otidasa-
HUAOU,

4. VoyBuu GVHKUMAHUHT Tabpudou. E mvnaamoa anux -
Aanean f(X) QYHKLuA yuyH

Vx, e EVx,e E;(x; <x, — fix,}< f(x,))

byaca, 6y yuxuua wy mpniamoa yeyedn ded amdiudi

by epoa Qx,, x,); (x, <x,~>f(x)} < f(x,)) uxku yotiau npedu-
Kamoax goiidaranunrzan.

5. YerapanaHrad QyHKUKMAHUHT Tabpuhu. Anugira-
rutw coxacu E dyacan f{xX) ¢ynxuus yuyu

IMe Rvxe E ([f(X) s M)

Gyaca, y x010a Gy Qyuxuus wy coxada weeapadanean def amaaadu.

by epoa xam F(x, M): ([f(x)| € M) urku xcofinu ppeduxamoar
poiidaaanunean.
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MabayMKd, MaTeMaTHKAAa KVIT TeopeManap iUapmid MyJlo-
xasanap WakAuAa €3Wnanu, AabHH «Arap x OVica, y xonna y Oy-
Jagv» Tap3daa MponanaHand. MacanaH, «Arap HykTra Oypyak
OuccexTpHcacHaa érrad Oyaca, v xonna y 6ypyak TOMOHJIApH-~
JaH TeHr ysoknawraH (macodama) 6Vnaau». By TeopeMaHUHT
imapt «Hyxra Oypuak OGmccekTpucacuna €Trab» Ba Xyjaocacu
«Hykra 6ypuak TOMOHNAPWAAH TEHCr Y30KAALUraH» Xymaaja-
punan ubopar. K¥pnrud TypHOAKKH, TEOPEMAHUHT LIAPTH XaM,
Xynocacu xam R’ = Rx R Tymnamia aHUKAAHTAH MPESAMKATHH
uboaanaitan. by npeaukataapun xe R? yayH MOC paBulIa A(x)
Ba B(x) 6unan Genrunal, TeopeMaHy KyHUAaru4ya €3Mii MyMKVH:

Vxe R? (A(x)— B(x)).

[lly caGabny, TeopeMaHWHI TY3WAHUILKH (CTPYKTYpacH) xa-
KMAA rarMpragja, vHaa yuta KHCMHH aXpaTull Kepak: 1) Teope-
mMa waptd: R? TVnjaMAaa aHuknadrad fXx) npeaukar; 2) Teo-
peMma xynocacu: R? t¥nnamaa aHMK/JaHraH Q(x) npeaukar;
3) TYWYHTUPHIU KMCMY: Oy epha TEOPEMalia ran KWPHTHIAETTaH
obbeKTnap TVintaMuHi udoganam Kepak.

6.2. Kapama-gapmu Tacaukiapur Tysnm. bupop A Mare-
MATHK Tacauk OcpuaraH O6Vncud. YHra kapama-Kapiuu oynras
TacaMK, A 6ynamu. Tlpeauxataap MaHTHKY TEHT KYYTH ANIMALLTH-
pyMnap BocUTACH Ounad A opMyaara SXIK Waki (KYpUHKHLL)
Oepa onaayd. Macanad, yerapanaHraH GYHKUMAHHHI TabpUdu

IMe RVxe E (Jf(x)|< M)

dopmyia opkKanu OepIHIIHHA KYprad 3auK. by dbopMynaHUHT
HHKOPHHHA ONMHO Ba TeHT KYWIM aMMAWITHPHWAAPHU YTKa3uo,
yerapanadMaraH QYHKUMSTHHHT TabpHMUHU XOCHA KUAaMH3:

3Me RV¥xe E (Jf(x))<M)=VMe RVxe E (|[f(x)| s M) =
=VMe R3xe E (Jf(x)|s M)=vMe RIxe E (|f(x)]> M).

Xocun 6Vnran VM e RAxe E (|f(x)| > M) dopmyna ye-
rapagaHMarad GyHKUMAHWHT TabpudpHHH ndoaanaian.
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Kentupuwiran Mucongad KVpuHUO TYPHOINKH, XAMMA KeaH-
mopaapu 0AOUHOQ Mypean HPeSuKamaap Mawmuxy gopmysacu
OpKAaaU uodananean macoukKa Kapama-Kapuiy macOuKnu scaiy
VHVH XaMMa KEAHMOPAApHU Kapama-kapuucuza (asnu ¥ wu 3 2a
éa 1 ru V ea) aamawmupuie €a Keanmopaap ocmuda mypean
HPEeCUKAMHUNE URKODURN oAUl Kitdos.

Macanan, b = Jim f{x) TacaukHu Kyituaaru dopmyna ngo-
Danafou: ®

Ve > 033> 0Vxe E(0 <|x—xp| <8 - |f(x)-bl<e) =
=3 > 0V8>0Ixe EO0<|x—xp|<8 o |f(x) -8 <e) =
=3e>0v8>03xe E(0<|x—xg|<dalf(x)-b2¢e)

DHAU OepwiraH TEOPEMAHUHT TYFPMIUTHHU Paj 3TadUraH
TaCAWKHH SICallHH MUCONIA Kypailiuk. Vxe E(P(x) — Q(x))
Teopema Gepuwirad 6¥acuH. By TeopeManu paz 3Tagural Tacauk
KyHuaaruya oymagu;

Vxe E(P(x) > Q(x))=3xe F(P(x) > Q(x)) =
=3dx e E(P(x) A Q(x)).

Oxupry dopMmyna daxar Px)=1 pa Q(x) ={( GynraHgaruHa
YHH KMIMAaTra sragMp.

Hemak, Vx(P(x) = Q(x)) TeopeMaHUHI HOTYFPUIMIHHK
ncbommalr yayH WIyHAaH xe £ 3JIeMEeHTHU KypcaTHI KepakkH,
Oy sneMeHT yuyH P(x) — uuH Ba Q(x} — €nFOH KuHMaT Kadyn
KMJICHH, SbHH KOHTPMUCON KEeATHPHII Kepakx.

6.3. Tyrpu, Teckapn Ba KapaMa-gapim Teopemanap. Kyiiu-
Jard TypTTa TeopeMaHH K¥pHbO YUKAMIMK:

Vx e E(A(x) — B{x)}, (1)
Vxe E{(B(x} — A({x)), (2)
Vx e E(A(x) — B(x)), (3)

Vxe E(B(x) - A(x)). 4)
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l-tappud. bupunune wapmu UKKUHHUCUHUNE XYA0CACU 84
UKKUHYUCUHURR wapntd OUPUHSUCURUNE Xyaocacu OVazan wcygm
meopemaiap yapo meckapu meopemasap et amanadu.

Macanan, (1) Ba (2) Teopemanap xamaa (3) sBa (4) Teope-
Matap Viapo Teckapu Teopemanap 6¥naau. By xydr reopema-
JIADHUHT OMPUHH TYFPU TEOPEMA MECAK, ¥ XONAa UKKHHYHCHHEH
TeCKapH Teopema el Kepak.

2-tavpud. bupurune wapmu 6a xy10Cacu UKKUHHUCUHUHE
WAPMU 64 XYA0CACU YYYH MOC pAGUINGa URKOpAapu oyaean wcygm
meopemalap y3apo xapaMa-gapuiy meopemaidp oet amasraou.

(1) Ba (3) Teoperanap xamaa (2) sa (4) Teopemanap ¥3apo
Kapama-Kapiiu Teopemanap Gynaau.

Macanan, (1), «Arap T¥pTOYPYAKHHHT AMATOHaNNapH TEHT
Oyaca, y xonga Oy TypTtOypuak TVFpu Gypyaknu oynaau» teope-
mara (2} «Arap TVpTOYpyak TVFpu Oypuakiam OVsica, y xohna
YHUME AnaroHaniapu TeHr 6yn1aams» aerad TeopemMa Teckapy Teo-~
pema 6¥nann. (1) reopemMara Kapama-kapiy teopema (3): «Arap
TYPTOYPYAKHHHI IHATOHANNAPH TEHT O¥AMACA, ¥ XONAa ¥ TYFPH
Oypuakan G¥amaiinu» Ba (2) Teopemara Kapama-kapiy veope-
Ma (4) «Arap TEpiOvpaak TVFpH Oypuakau OVnMaca, v xoaga
YHUHI ZHaroHassapu tedr 6¥naMaiian» 6¥nagn.

K¥puarasa stuconna (1) sa (4) Teopemanap OMp BakTAa YMH
oyaann. (1) Teopesara TEHF €HAW TPAreuns KOHTpMHUCOA G¥namu.

PanitaHxy, TYFPY Ba TecKapW TeopemManap, yMyMaH aMTt-
raHna, TeHur Kywrn 6yamaitnn, sbHH GUHpU UMK, UKKHHYHCH
ENFOH OVIMLIM MYMKUH. AMMO, (1} Ba (4) Teopemanap xamaa
(2} Ba (3) TeOpeMANAPHUMHI TeHT Ky4au dopMmynanap 3KaHIu-
THHH OCOHTHHA UCOOTIAatl MYMKKH, XAKHKATAH XaM,

Yxe E(A(x) — B(x) =VYxe E(A(x)v B(x)) =

=vxe E(B)v AX) = Vxe E(B(X) - AX).

Xyt ny xabu (2) Ba (3) hopMmynanapHMHT TEHT Ky4JIH-
UMWY neboTaan MYMEHH:

iy s A(X)) = Vxe E(A(x) = B(x)).
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By TeHI KyWIMNIMKIApAAH KYHHAATH XyI0cara KelaMus: arap
(1) TeopeMa ucHOT KuannraH 6ynca, y xonaa (4) teopeMa xam
ncooT KWwinHrad 6¥naam ea arap (2) reopema HUCOOT KWIMHIAH
O¥nca, y xonna (3) reopeMma XaM ucbBoTnaHTaH xpucobnaHaau.

6.4. Erapnu Ba 3apypmii wapriap. Kyiunaaru teopeManu
KYpaunmk: :

vxe E(A(x) - B(x}). (3

A(x) - B(x) npeankatunur yuHauk t¥nnamu CT U T, tyn-
AaMjgaH wnoopartr Oovnaau. Iemax, Gy npeoukarHuur €nFOHAMK
Tymnamu C(CI U I,) = (1, NCIy) T¥mnamaan woopar. Oxupru
1,NCI; Tymnam daxar [, < I, O6ynraHgarmuaa 6w Tyiuiam
ovVnaam.

Iiynmait xunuo, A(x)— B(x) ripeauxat xe £ HUHI XaMma
KuitMaTnapuaa A(x) 1peaMKaTHUHT YMHIUK TYIiaMid B(x) npe-
AUKAT YUHAUK TYRNAMWHUHT KUCM TVmnamu, savHu [, c i,
6¥aranna Ba ¢dakaT wiyHparvHa uud 6Vaanu. by xonga B(x)
npeduxam A(x) npeduxamoan manmukui xkeaud wuxadu ne6 ai-
THAaaM. B(x) apeankat A(x) npeamxar yuyH 3apypuid wapm Ba
A(x) 3ca B(x) yuyH emapau wapm ned ahtamus. Macanan, yuby
«Arap x Hatypan coH O¥nca, y xonaa y OyTyH coH Oynanu»
TeopeMacHaa B(x). «x — GyTyH COH» NPEANKATU A(X): «X — HATY-
pan CoH» NpeAVKaTHAAH MAaHTUKHIT KESiMD YHKAH BAa «X — Ha-
TYpan COH» NMPEAVKATH «X — OYTYH COH» TpEeAuKaTH Y4YH eTap-
Iy wapt 6¥naau.

iynmait xonnap MaBxXyaku, Gynapaa

Vx e E(A(x) > B(x)) (6)
Ba

Vxe E(B(x}— A(x)} {7
¥3apo Teckapy TeopeMmanap uuH O6ynaxu. by xon dakar [, =/,
abHM A(x) Ba B(x) apeavkarTnap TeHr Ky4aM npeaunxkatnap 6¥iu-
FAHAATHHA MYMKHMH.

Kapanaérran xonpa (1) Teopemara acocaH A(x) upenumxar
B(x) npeaukat yuyH eTapiay Wapt Ba (2) Teopemanad A(x) npe-
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AMKaT B(x) npeaukaT yuyH 3apypHM MapT 3KAHNKTY Kennb Y-
kaan. Hemak, arap (1) Ba (2) TeopeManap uuH 6Vica, y xosga
A(x) wapt B(x) ydyH XaM €Tapiu, XaM 3apypuil wapr 6Vnan.
Xynau wy xabu Oy xoaarna B(x) wapt A(x) yuyH eTapad Ba
3apypUi Wwapt bynanm.

bu3 alipuM BaKTiapaa «3apyp Ba eTapiH» MaHTHKHH OOF-
A0BYKW YpHUra «iliyHaa Ba ¢hakaT WyHAd» MAHTUKWIT OOFIOBYU-
HY WAaTaMu3.

by epma (1) Ba (2) mymnoxasanap 4YuH OVAraHIHIH YYyH
KyWuIoaru Mynoxasa xam 9uH 6ynanu;

Vxe E(A(x) » B(x)) a¥Vxe E(B(x) - A(x)) =
=V¥xe E(A(x) & B(x)).

I-mucon. Yby Teopema: «Arap x coH 6 ra 6yamHca, y
Xo/lxa x ¢OH J ra OynuHaaud» YUHAUD. by epga A(x) npenuxar;
«x COH 6 Ta OVanHaaw» Ba B(x) IpeAnKaT: «x CoH 3 ra 6¥anHa-
ay». B(x) npeamkat A(x) npeavkKaTnaH MaHTUKUM Keaub unka-
An, abHN A(x)— B(x). A(x) npeaukar (x coH 6 ra SynuHaam)
B(x) npeaukar (x coH 3 ra GYAUHAAK) YUYH eTapid IIapTaup.
B(x) npenuxar A(x) npeaukat yd4yH 3apypuil waptaup. Uy
BAKTHHMHI V3Hia TecKapH TeopeMa: «Arap x coH 3 ra OyiuHca,
y Xofma x cod 6 ra oymuHami» HOTYFpuaup (énroHmup). Lly-
HMHT y4yH XaM B(x): «x coH 3 ra GynnHaau» npeaukatu A(x):
«X COH 6 Ta SYnUHanW» TIPEAWKAT YUYH €Tapiau wapT Ba A(x):
«X COH 6 ra 6y InHaU» NpeauKaTu B(x): «x coH 3 ra DYAMHAIU»
NPpEAMKATHAra 3apypuil wapr b6yna oaMaiau.

6.5. Teckapucnun (aKcHEH) ¢apa3s KHAHII YCYNH OMAAH MC-
fornam, Teckapucuuu dapas KRAXUL yeyad Bunan ucbornani-
HH Kyilluoary cxeMa opkany onuf dopunanu:

Vx e E(A(x) = B(x)), (8)
TeopeMa HOTVFPH, SHHU WYHIAH x ¥3rapysuM MaBXYIAKU, A(X)
twapT — 4MH Ba B(x) xymoca — &nrou meb dapas KUIUHAIW,
Arap Oy ¢dapaszgaH MaHTMKWH QUKPAAIl HaTHXacula Kapama-

KAPLIM TacauK Kenud YMKca, ¥ X0n4a KUIMHraH ¢gapad HOTVF-
DU 3KAHMHUIHW Ba TEOPEMAHUHT TYFPUIMTH Xocun 6ymanu.
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by cxeManan doinananud (1) TeopeMaHMHI YMHAUFMHU
KypcaTailidK. XakKukKataH XaMm, (1) TeopeMaHUHTI HOTYFpUAMIH
(€nrounuru) (dapas 6Vilmya) ywby (PpopMyJaHHHT YHHAMIH-

Hu K¥pcatamu: Vx e E£{A(x) — B(x)).

(1) reopemManyn HoTYFpu ne0 Kadyn Kuarad dapasuMH3aaH
KeAnb YMKADMIAH KAPAaMa-KApIUH TACIUMK D A D KOHBIOHKLM-
sdaH ubopar 6ynamu, 6yHaa D — Gupop MyJoxasa. Llynmai
KunnG, TeckapucuHy dapas kv yeynu 6uiaH ucGotaal cxe-
MacH KyiugarH dbopMylaHUHE YMHIUMTUHY HcboTnawra Kearu-

punamu: Vxe E(A(x) = B(x)) > DA D.
by oxupru dopmyna (8) dopmynara TeHr Kyunuanp. XaKu-
KaTaH XaM,

Vxe E(A(x) > B(x)) > DaD=
=Yxe E(A(x) > B(x)) v D n D =Vxe E(A(x) - B(x)).

7- §. AKCHOMATHK NpeAMKAT.Iap XHCOOH XaKuia

Axcuomamux npeduxamaap xucobu. Hpeduxamaap xucobu-
HUHE QKCHOMQAAP CUCMEMACH. YMyMUtAUK KRAHMOPUHY KUpU -
mu Koudacu. Maeoxcyoaux Keanmopuri Kupumui Koudacu.
Evuauut, 3udcusnuk, myaukiauiux q SpKUKAUK Myasmmoaapi.

AKCHOMATHK NpedyKaTIap Ha3apUsICHHM XaM Xy[LId aKcH-
OMATUK MYJIOXa3a/lap Ha3apuacH Kabu apatvill MyMKHH. by epaa
KylunarunapHu K¥pcaTuil 3apyp:

1. Ipeaukatnap xucodbu hopMylTacHHUHT TabpUH npeam-
KaTnap MaHTUKUA OpMYyTacCHHUHE TabpudH OuaaH Gup Xum.

2. [Npeauxaraap XMcoGH aKCHOMANAP CUCTEMACHHHM TAHIALL-
HU (Xyaou Mynoxasanap XUcoOuaaruaek) xap Xmi aManra ollu-
pult myMxuH. LllyHpail akcuoMmanap cucTeMacyuaaH 6Gurracu
KYHUAATH; MYA0Xa3anap XMCOOMHUHT YH OMp akcuoMack (4 1a
TYPYX aKCMOManaap) Ba MKKHTa KYlLIHM4Ya akCHOMA

Vx(F(x) = F(x)), F() - 3xF(x),
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akcomanapgan nbopar cucrema OSynunid MyMKHH, 6y epaa
t V3rapypyM X V3rapyBuMHH ¥3 MUYMTa ONMaian.
3. Mynoxazanap xyucobuaary KenTupHo YHKapull KOWAacH-
ra AHa HKKHMTA KOMAA KYUIMNANK:
a) YMYMHHIMK KBaHTOPHMHU KUPHTHIL KOMOACH:
FGx)
FovxG(x)
6) MaBXKYMLIMK KBAHTOPHMHU KUPUTHIL KOUIJACH:
G(x)>F
IxGix)F
arap F x ra Gornuk, G6yamaca.
4. Xynoca Ba UcBOTIaHYBYUM DOpMYNa TYIIYHYATADY XYAAM
Mynoxasanap xucobumarg xabu aHuKIaHagu.
- 5. Xynau xaMma akCHOMATHK HazapHsanapHarunex ymoy my-
aMMoJap KYpumaiau:
a) eynauw; 0) 3MACHINUK, B) TYAMKJAMK; I} 3PKUHINK,

@ Myammorn macasa ea monwupuxsap

1. [pesuxariap MAHTUKM TWIKEA KyAWIary TaeprdaapHy €3uur:

1} uusuknau TaptudnaHrad tVnnaM (TaptubraaHraH TVam
YyH3NKIH ned afTwnanu, arap Wy TYIUIAMHHHT Xap KaHpaf
X BA y DACMEHTIAPU YUYH €KU X =), €Ki X<y, KU X > ¥
oVica);
2) xydbT dynxkuma (f(x) Xydbr dynkums xed antuiaaau, arap
VHUHT aHHKJIAHUII ¢OXacl KOOpOWHaTa Oownra HucOaTaH
CUMMeTPHK Ba AHUKTAHHWLI COXaCHHHUHT Xap OHp X 2JeMEeHTH
YuyH f(x) = f(-x) G¥nca).

2. Kyiinna 6epunrad xXymnanapiaari HyKraaap YpHUra «3apyp,
aMMO €Tapiy 3Mac», KM «eTapjiy, aMMO 3apyp 3Mac», KM
«3apYyp 3MAc Ba eTApAUW 3Mac» Ba Kaepaa MyMKUH OVyinca,
«3apyp Ba €Tapa» CYIIapdHH IMYHIaM KYHMHIKH, XOCHI
oyaran Mynoxasanap 4dH OVJICHH:

1) T¥p1Oypuak TYrpY Oypuakny OYnUILY YIVH YHHHT JUaro-
HANJIAPDUHUHT Y3YHAUIM TEHT OYmuuy ...
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2) x1=5x+6=0 6ymmnu yuyH x =3 Gyaumn ...,

3) f(x) dyakuus [a, b] cerMeHTAa WHTerpaUtaHyBuM 6¥iu-
WM YYYH YerapajaHraH Gynuwm ...

4} Ax)y dyukuna [a, b] cerMeHTaa uHTerpaﬂnaHquu 6?1114-
UM yy9yH f(x) [a, ] cerMeHTAA Y3NyKCU3 GYAULLM ..

5) Zﬂk COHMHY KATOP AKMHAALIYBYM OYMULIN YIVH hma =0

k=l
Oy ... .

3. YLLIGY KBAHTOPIH MYyIOoXasaJapHHHI MHKOPJIAPUHH TOMHHT:
1) ¥x3yF(x,y);
2) vx3IpWzA(x, y, 2},
3) Vx{F(x) v VyB(x, y)l;
4) IxIVZA(x, y) A B(y, D];
5) 3xA(x, ) A IxVyB(x, v) —» Yx¥VyC(x, y, 7);
6) 3x(A(x) A B(x) A C(x));
7) Vx(A(x) - IyB(y)); L
8) Vx(A(x) = B(x)) A I(D(x) » R(X))};
9 3x(R(x) & P(x);
10y Vx3IpVz(P(x, ¥, 2) - Q(x, y, 2)}.

' MycTagi1 HULIAI YHYH CABOJ BR TOIMUAPHKIAD

1. MatemaTuK TabpH Ba TeOpeManapHH TPeaUKaTAap MaHTHKH THIH
BOCHTACH OMnaH udoaanan.

2. CoHnap KeTMa-KeTIHTY IUMUTHRUHT Tabpnduny ndonanaul.

3. OyHKUUSIHUHT HYKTAAArH MUMUTHHIHT Tabprdiny uooranaw,

4, OYHKUMSHIHT HYKTAAaTH Y3AYKCH3ANTH TabpudrHK udomanal.

5, YeyBum GyHKunaHuHr Ba yerapafaMrad (yHKUHAHUHT Ta‘prCbJTapHHH
udonpanaus.

6. KapaMa-xapiuy TacaMKAapHu Ty3uL.

7. TYFpu, TeCKApH Ba KapaMa-Kapluy Teopemanap.

8. Etapny Ba 3apypwit waptaap.

9. TeckapucuHy (akcuHM) dapas Ktuw yeyan 6unad ucbotaa.

10. AKCHOMATHK NpeInKATIAD XMCOOH XaKHaa.
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Mynoxazanap anrebpacH Ba MyJoxasanap Xucobuma popMy-
JJAHUHT TABTONOTUA OYIMIUY €KUM GYIMACTMIHHH aHHKJIALIHUHT
camapany ycyanapyias OHpY YUHIUK XaaBATHAND. AMMO Tipe-
OUKaTIap MaHTHKHIA By xonar DatamMoM ¥3rapagu. Ilpeaukariap
MaHTUKHIA Xap Oup GOPMYJTAaHHHT YMYMKHMIMATIH €K YMyM-
KMPAMATAM SMACANTMHHN eqaiMTaH caMapail YCya MaBXyd 3Mac,
LIyHMHT ydyH XaM TpeaUKar Ba y OMiaH OOFIHK KBaHTOP Ty~
IyHYATapyuaaH ¢oiiaanaHaguraH MaTeMaTHK Hasapuanapia ak-
CUOMATHK yCyMiaphad dboaananuiy 3apyp 6¥nut Konanm.,

bepunran akcuomanap cuctemMacH Herusuga (fasacmua)
KYPHAraH aKCHOMATHMK Ha3apua AcO, Iy akCHOMANap CHCTeMa-
cura TasHul UCOOTAAHYBYH XaMMa TeopeMajiap Maxmyacura
aNTHRagW. AKCHOMATHK HasapHa gopmas Ba gopmasmac Hasa-
pustapra GVAHHaR.

Dopmasmac aKCUOMAMUK HA3apus Ha3apui-TyINaMui Mas-
MYH OUNaH TYaMpWiIraH 6yaul, kentHpud YUKapHIL TYIIyHYa-
CU aHMK OepunamaraH Ba Oy HasapHa acocaH HKp MasMyHHTra
CYSIHAIH.

Kapanaérran akcmoMaTHK Hazapug YY4yH Kyiuaard maprt-
Jap GaxapuiaraH o6ynca, TeHU:

1) HazapUsHWHT TUJIH Gepuaray;

2) cdopmyna TyiryHYacH aHUKJIaHTaH,

3) akcuoMamap ne6 atanraaurad dopMynaiap TVIimamMu 6epui-
TaH,

4) Hazapusiga KeATUpUO YHKapUIl KOWUAACH aHHKJIaHTaH
oyaca, dopman akCHOMaTHK Hazapusa aHWKJIaHraH Heb xucob-
JIAHAH,

MatemaTiK Hazapustap opacuaa GUpUHYN TapTHOIH Haza-
pus anoxuga YpuH Tyraau. by HazapHa 10KOpU TapTUOINH MaTe-
MAaTUK HasapuanapnaH KyHuaarn xycyvcustnapd OunaH ¢apy
K& ou:
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— MpeauKaTiap Ba pyHKuHSIap 6ViiHua KBaHTOp aManiapu
(vnepaupsiapi) GaxapuaMaiiau;

— apryMeHTIapy 6oluka mpeaukariaap sa GyHKUWsINAPHM
w10YT KHAYBYM TIpeANKATIAD MaBXyll IMac.

bupuHun TapTHOIM MaTeMaTHK Hasapusa Ooluka Oup KaTop
MIrbJIYM MATEMaTHK HA3apuvsLIapHU ugodanali ydyH eTapananp.

Kyiiuaa onprHuM TapTROAN MaTeMaTHK Ba3zapUudSHWHT THIH,
1epM Ba opMynanapH TylLIYHY4acH, MAHTHKUI Ba Xoc (Maxcyc)
AKCHOMAaIapH, KeATHpHMO YHKApHLI KOMAACH, Hasapusaa UchoT-
HAIN TYLIYHYACH, TARTONOIUA XYCYCHUI XOJIIApUHUHT ucboTna-
HYBYAHJIMTH, ACAYKLIHS TEOpeMacH, Ha3apusli THAHHWHT WHTep-
nperauMsicu (TaIKMHK), Oepuarad HHTepnpeTauMsaa gopmMyna-
JAPHUHT YHHAUK KHAMATiapy, HazapusaHHHI MOAENH, WHTEp-
NPETALMSIHEHT H30MOPQU3IMITHTH, HASAPMSHUHI KaTBUNIHIH,
Ha3APUSAHHMHT 3HACHINMK, TYARKAKWAUK Ba SUWIUILE MyaMMoJta-
PH, MPEAUKATNAD XUCOOMHUHT 3UACHINIHIHY, HATYpAl COHTap Ha3a-
pusicH, TEACAHUHT TVIMKCHIIMHK XaKHIArK TeopeMac CUHIapH
Macananap épUTWIraH.

1- §. Bupusun Taprudan tan. Tepm Ba dopmynanap

]Z[ Tepm. Popmyra. Cy3. by cy3. Haszapuanune muru. Bupunyu
mapmubau mua. Tusnunz cuznamypacu. Pynxglionan xapdaap.
Hpeduxam xapihaap. Bupunuit mapmubru Ha3apusHuHe cum-
eoarapu. IlIpeomem yszeapyewunap. Ilpedmem xowcmanmanap.
Keanmopnune mascup anmyexu coxacu.

l-tabpud. Xap kandaii cumeonnaprunz 6yut 6yamazan vexau
mynsamu asgpaeam deb, arpasumuune cumeoniapyu 3ca xapdaap
del amanadu.

2-Tavpud. Kaparaémean A aagpasum xappaapuniune wex-
au kemma-xemaueu A asgpaeumoazu cyz de6 amanadu. Xapghaap-
Hune OV Kemma-kemauzu Gy cy3 0e6 amasadu eéa A buaan
Dencunanadu.
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3-tawpud. Adeap A aspasumudacu aa,...a, 6a bb,..b,
cyanap yuyu n=k 6a a,= b, a,= b,, ..., a = b_6y¥aca, 6y cymap
mene 8eb6 amanadu ea a,a,...a,= bb,...b, kypunuwda ¢3usadu. by
epoa n COH CY3RUHZ yIyHAuzu 0eG amarady.

4-tavpud. Azap A(T) bupop nazapusnune aagasumu byaca,
A(T) dacu E(T) cpraap mynaasu T nazapusnunz uhodasap mynaa-
Mu Gef amanadu.

S-tavpud. <A(T), A(T)> mypmaux T nazapusuun:
muan de6 amasadu,

BupuHuy taptubau THUap 6uprHYU TapTHOIN HazapusIapaa
KVATaHWIagM,

PrpyHYM TapTHGAKM Ha3apUSHMHI CHMBOJNAPH Kyiumarn-
Japaan ubopar:

A, V, =, = = MAHTHUKMI aMainap,

¥, 3 — KBaHTOp aMaifaapu;

(,) =~ K¥iuMMYa CUMBOILIAD;

Al (n, j2 1) — n-x0fmu npeanKar XapdrapHUHI CaHOKIH
TVnaMu. By epia ioKOpM MHAEKC XOMAHUHI COHUHU Ba Kyilu
MHAEKC npeamnkar XapbHHUHT pakaMHuHU OULIUpaIN;

£, jz 1) — vexm BV Oymmium xamM MyMKWH) €KH
caHOKMM (PYHKUHOHAN XapgaapHUHT Tyriamu. by epna wkopu
HHAEKC (YHKLUMS TAPKMOHWra KUPYBUM VIrapypyunap COHU Ba
KyiH MHIEKC DYHKLMOHAN XaphHUHT pakaMuHU Gwigupany;

a,(iz 1) = yekin (6YUI) €KU CAHOK/TH TIPEAMET KOHCTaHTa-
Jap riamu,

MaHTrUKWiIl aMa/iap 3aHXUpH XaM ¢VHKUMoHan xapdJap
cudaTiaa Kapanuily MyMKWH.

6-ravpud. Ffpeduxam xappaop mpniamu Qpynxyuonan
xaphaap 6a Koxcmasmaaap mynsamaapy Ousar Gupeaauxoa fe-
DUAZQH HOBAPUR MUAUHUHE cuzHamypacl Jeb amaaadu.

Hiysnait kunb, 6upunun taptnGan T Haszapusaga aipuM
éxu xamma dyHkunoHan xapdnap Ba MIpeaMeT KOHCTAHTATAD Ba
aitpuM (aMMO XamMmacu aMac) npeaukat xapdaap Mapxya
GY¥nMacarn MyMKHH,



- §. Bupunwu mapmubau mua. Tepm sa topmyaanap 207

bupuHuy tapTHOAM Xap XMNT Hazapusiap Gup-Oupuaan an-
tpaBuTAATH Xapbnap Tapkubu GmiaH dapK KUAMILY MYMKWH.

7 HazapusAHU TYIUK TaBcurall yuyH mepm Ba opmyrd
TYWIYHYaNnapuHH aHuKaluMu3 kepak. TepM Ba popmyna — by
E(T) c¥3nap TYmaMAHUHT UKKY CHHGUIND.

7-tabpud. 1) Hpeomem Jazapysuuaap ea npeomem Kone-
manmanap mepmoup,;

Dazap r, r, ..., r, 2ap mepm, A 3ca n- HOUAU AMAAHUNZ
cumeonu 6yaca, y xonda Al (r, ry, ..., r) mepmoup;

3) T nazapusda 1 sa 2- 6andnapla anuxaaneansapdan maui-
Kapu xew Kandal mepm masxcyd amac.

Tabuyit MHTEepNpeTauMara {TAJIKUHIa) acocaH TepM — OV
afpUM ONMHTAH MPEAMETHUHT MCMWAMD. Y3rapyBumap Ba npes-
MET KOHCTAHTaJapAaH TALIKAPY aMa/lIapHUHI CHMBOMIAPH BO-
CHTAacHIa ¥3rapyBUWJIap Ba TNPEAMET KOHCTAHTATApAAH XOCHI
KWIMHIAH 3aHXWpaap XaM TepM Oynagn, YyHKH WHTepnpeTa-
uuara xypa tepM Oupop GYHKUMSHUHI XWfiMaTH cugaTuaa
AHWKJIAHATH.

8-Tavpud. 1) Aeap A — n- woilau myHocabam cumaonu
(npeduxam éxu Qyxkuus) ea r, v, ..., ¥, mepmaap 6yaca, y xoada
Alr, ry .., r,) hopmyna, xycycan, azap A — npeduxam xappu A’
6yaca, y xonda
Ar'n(rp rp sery rn)

Iemenmap opmysa deb amaradu;

2) azap A ¢a B chopmyaanap 6yaca, y x0a0a A~ B, Av B,
A—> B, A xam gopmyradup;

3) acap A opmyaa 8a y xapdu A gopmysaza 3pxun Kupyeuu
éxu A mapkubuea xupmazan npedmem yizapyeuucu 6yaca, y xoa0a
VyA, JyA upodarap opmyaa 6yradu. by xonda A keanmoprune
mascup myewu coxacu oeiiuaadu;

4) 1—3- 6anosapOa QHUKAGH2GHAGPOGH mawKapu Gowka xed
Kanodat opmyaa maexcyd smac.
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2- §. Mantuxuit Ba Xoc (Maxcyc) akcHoOMAnap.
KeaTnpuo 9Mxapum KoHaacu

V1 Manmuxui axcuomanap. Maxcyc axcuomanap. Keamupu® wu-
Kapuw Koudacu. Xvaoca xoudacu. Ymymagumupuiu Koudacu,

bupuHuM TapTUdAM HA3ApUA aKCHOMANTApH MKKH cCHHra:
MIHTHKHIT Ba XOC akcHoManapra 6ynuHagu.

ManTtukuii akcuomanap: A, B sa C jgap T HasapUSHUHT
Kanzai gopmMynanapy OYAMILMAAH KATbW HAa3ap Kyiwaaru dop-
Myaanap T HUHT Maumukuil akcuomasapi ovVnaon:

YA —= (B - A);
DASB-CN-2({(A-BY—>(A4-50);

3) (B A)» (B - A) > B);

4) Vx; A(x;) —> A(f). By epna A(x) — Gepunran T Hazapus-
HUHC dopmynacu Ba { — my A(x) dopmynaga 3pkMH G¥arad
T HasapusHuHr Tepmu. TabKuanani Kepakku, f TepMm x, 6unaH
XaM MOC KeJHMIM MYMKMH, ¥ Xoida 6u3 Vx;A(x;) » A{x;) ak-
cHomara ara 6ynaMus;

3) arap x, npeamer yarapypun 4 opmynaga 3pkuH 6yama-
ca, v xoJaa

Vxi(A - B) - (A > Vx;B).

M30x. Onoudru 6o6na X1 akcuoManu Knaccuk Mynoxasa-
Jlap XMHcoOWHU K¥pHO ¥Tran 3auK. AMMO KaM aKCHOMJIM MYJI0-
Xazanap XMcOOMHH XaM sipaTHIl MYMKWUH (MacanaH, 1—3- maH-
THKHHA aKkcHoMAap acocuia).

Xoc akcuomanap. XoC aKCHOMAZapHU YMyMu XOJA3 Tap-
cHdnall MyMKHH 3Mac, YYHKH yjaap OUp HazapusnaH UKKMHYH
Hasapusira yTuntaa YarapaiM, SbH{ Xap OMp HA3apuUsHUHE ¥3u-
rarMHa xoc akcHomanapu 6yianu.

bUpuHYM TapTHOAN Ha3zapys XOC AKCHOManapra ara 3mac.
by nazapus cod MaHTHKMIT HasapuAgnp. Azabuérnapaa Oy Haza-
pusL Gupuryy mapmubau npedukamaap xucobu 1ed auTUIAIU.
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Ky akcMOMaTHK Hazapvsaiapaa TeHMIUMK TYLIYHYAcKHIAAH
dJoiiganaHnaagn. YHH HKKM XOIIH MpeaHKaT << x =y >> cuda-
rupa kaputwiany. Lly cababnu akcuoMasiap KATOpMra MKKMTa
XOC aKCNOMa KUPUTHNAIU;

D) Vx(x = x);

2) arap x, y, Z Xap XuJ npeaMeT yarapyeyunap sa F(2) dop-
mMyna oyaca, y xonaa vxvy(x =y = F(x) = F())).

Kenrupud uHKapum xoupacH. Xyoau Myoxazanap XHcoOu-
narugek, H dopmynanap MaxmyacHaaH KeaTHpHO yMKapHil Ty-
wyHyacnaad doiganasamus. H ra KUpyBYy My.a0xa3aiapHu
(bopmynanapun) wapmaap ped aiitamu3s. Arap H 1aH KeNTHpUO
ynkKapunrad ugomaHuHr oxvpuaa A Mynoxasa (popmyna) Typ-
rad O¥nica, y xonna A Mynoxasa H naH xeamupu6 wuxapusean 1ed
afitaMus Ba H | A xypuauuina ésamus. Xycycan, H =& 6ynca,
y xonga b A k¥puHuina é3unanu.

BUpUHYK TAapTHONN HA3APUAHWHT KEATUPHE UHKApULL
KOMAACH TapKubura yimby MXKUTA KOMAA KHPaaq:

1. Xynoca xongacr (éku modus ponens):

FAFA-B
B .

2. YMyMRIUIEK KBAHTOPH GIIAH GOFRal KOHIACH (€XH YMyM-
JAMTHPRII KOMUAACH):

FA
Fyxa-

Myammonu macasa ea momunpuxiap

1. KaHnaii wwaptnap 6axkapunraHia akCHoMaTHK Hazapysa ¢opman
AKCHMOMAaTHK Hazapusa Gynanu?

2. BUpHHYU TapTHONW Ha3apus OKOPH TapTHOIMH MATEeMAaTHK
HazapusnapaaH KaHmail Xycycustiapu GuiaaH ¢dapk Kunaau?

3. MaHTHKHIT aMa/iap 3aHXHpU XaM ¢GyHKUHOHaN xapdrap
cudaTHia KApaTHIUH MYMKHUHJIUTUHH HCOOTNAHT.

4, Arap | A An..nA, > B 6yaca, y xonma 4,, ..., A B
OVMUUIMHY MCOOTNAHT.

14 - X .Typaer
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;d.
é’/ MycTaKH/I HUITAW YYYH CABOJ BA TONIIAPHKAAP

1. AkcuomaTHK Hasapusa tyiryHuack. Dopman Ba dbopManMac akCHOMAaTUK
Hazapusnap.

2. BupnHyu TapTHGNN THA. Tepm Ba hopmynanap. PyHKUHOHAN Ba nipe-
Aukat xapdiap. bUpHHYH TapTHGAM HA3aPUSHWHT CHMBOINAPH.

3. [MTpeamert y3rapyBunnap Ba KOHCTaHTaAap, KBaHTOPHUKT TabeHp STYBUM
COXacH.

4. MaHTUKHiT Ba xoC (Maxcyc) akcruomanap. Kearuput yMkapull KOMIacH.
Xynoca KoUaacu, YMyMHILTUK KBAHTOPH OiTaH G0OFAALI KOHTACH.

3- §. AnreGpa, reoMeTpHA Ba AHANIH3NR MABXKYZ,
OyaraH MaTeMaTHK Hasapuaaap

[v] Kueman mapmubaaw wasapuscu. Iypyxaap nasapuscu. Kec-
manap meneaucu nazapuscu. Hamypas connapnune axcuoma-
MUK HA3QPUACH.

JHau anrebpa, aHaIU3 Ba TEOMETPUANA MABXYI OVIraH Ma-
TeMaTHK HasapusiaplaH MUCOMIAp KeaTHpaijink.

3.1.Kucman Taprménam uazapascu. T Hazapus Gurra A}
npeankaT Xapdra ara 6¥nacud. by Hasapusi gyHkumnonan xapd
B4 MpeaMeT KOHCTAHTAamapra sra GymMacun. Al(x;, x,) Ba
Al(x,, x,} opMyaanap YpHUra ogaria X, <X, B4 X, £ X, MYHO-
cabaTnapHu €3anuiap.

T Hazapua siHa MKKUTA Maxcyc aKkcuoManapra 3ra 6V/iIcuH:

a) ¥x,(x, < x;) — HppeduIeKCHBANK;

D) VX, Vx,Vx,((x, < x3) A {x; < X3) = (X, < X;)) — TpaH3u-
THBAKK.

by HazapuUsHMHI Xap KanZail MOAENHU Kucmaxn mapmubagn-
2aK cmpyxkmypa 1eb atanaiu.

3.2.Typyxaap wazapuacu. T wazapus Gutra A’ npeamkar
xapdra, GuTTa f.2 PyHKUKOHAN Xapdra Ba OUTTA @, MPEAMET
KOHcTaHTara sra 6yncuH. AnreOpana Kadbyn KuAuHTaH Gearu-
nawnapaan doitaanaHuo,
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Al(t, 5) ypuura 1= s,

£, s) ypunra ¢+ s,
a, ypxura 0

Hu €3am¥3. by epaa kyiinaaru opmynanap T Ha3apHUAHHHI Max-
cyc akcHomanapu 6ynaau:

a) Vx,Vax,Vx(x, + (X, + x3)) = ((x, + X;) + X;) — accounarup-
JTUK;

6) Vx,(0+x, = x,) =— HOJHHHT XyCyCHATH,

B) Vx,3x,(x, + x, = 0) — KapaMa-Kapliu 2/I€MEHTHUHT MaB-
KYJUIUTH;

I} ¥x,(x, = X,;) — TEHINUKHUHT pedrexkCHBauTn;

o) vx Vx,({x, = x,) - (x, = X,)) — TEH[JIMKHUHT CHMMET-
PUKIUTH,

e) ¥x,Vx,Vx,((x; = x,) - ((x, = x;) - (x, = x,))) — TeHr-
AUKHUHT TPAH3HUTHB/IMTH;

K) VX, VXV =) = (g +x, =x +X5) A

Ax, + X, = Xy + X)) — TEHITIMKHU YpHUTA KYITULL.

by HasapusiHUHI Xap KaHAal MOeAd zypyx Ae6 aTtanaiu.
Arap rypyxaa Vx,Vx,{(x, +x, = x, + x,) 4un dopmyna 6¥nca,
y Xoana Oy rypyx abes eypyxu €KM Kommymamus 2ypyx neb atanaam.

Iypyxra kyiimaarvnap mucon 6vna onaau:

1) M t¥nnaMHUHT ¥3uHU y3ura Gapya y3apo GMp KHAMAaTIK
AKCHAHTUPHULIAPH TYIUIAMHA LY AKCAAHTHPULLIAPHUHT Cymep-
MO3UIIMSACH aManu 6unaH GUpraivkia KapairaHia;

2) xaMma OYTYH COHMap TYNnamMu Z BYTYH COHNAapHU KYHIinwg
aMaiy OWitaH BMprajJuKkia KApaarasia;

3) TEeKMCIMKHUHT XamMma V, BekTopsiap TYINaMu BEKTOp-
JIAPHH yYOYpUaK €KY MapaiiesorpamMsm Koumacy oViinua Ky
aMany OwiaH Supratuxkaa KapanaraHia.

KHcMad taptubaaw Ba rypyx Hasapuanapy camapaiu (3¢g-
(HeKTN) aKCHOMATAIUTHPHATAH HAa3apusiaapiup, IYHKH Oy Ha-
3apuaaapia UcTaaraH GopMyiiaHM MAaHTUKKHA akcydoma 6ynulny
XY OVAMACAMIHHY CaMaPany TCKILVPWLE UMKOHUATH MABXYI,
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3.3.TeomeTpaa (KeCMAAAP TEHIAWrH nazapusacu). by Haza-
pusiga S — XaMMa KecManap TYIiaMu O¥ncuH. TeHIIMK MyHO-
cabaTuHH << x=y >> 1AKALA €3aMH3, AbHH << X =y >> HPoJaHH
<< X KeCMa y KecMara TeHr >> ne® ykuitmns. HazapustHUHT Max-
CyC aKCHOMAJIapi:

1) Vx e S(x = x);

2) VxVyvz((x =2) A (y = 2)) = (x = y)}.

4- §. Hazapnana ucornam tymynuacu. Tapronorms
XYCYCHIl XO/LUIADHHHHT HCOOTIAHYBIAHIHTH

Hceoomaaw mywynvacu. Teopema. Hcbomaanyewu myaoxasa.
Tasmonoeus xycycuil XoaAapurun2 UCOOMAGRYBYAHAUSH.

AMOXMaAa OUKPHUHT YUHIUIUHEU (TYFPUNMIMHU) acocaall
YCYRAURY ucbomaauwi el afitaMus,

I-tavpurd. Kvpuraémzan nHazapua Myioxa3asapurune
S)y Sy ey S, HEKAU KEMMA-Kemalu yuyr 6y mMyaoxazanaphune xap
OUpU EKU aKCUOMA, KU WY KemMa-Kemauxknume oupopma mMyao-
Xa3aCUGaH, éxu Kemma-Kemauxoa Y3uoar oa0un mypear bupopma
MYAOXA3A0AH MAHMUKHUKE Keamupub wuxapuut Koudacu opxanu
xocua 3muazan b6yaca, 6y xemma-xemaux ucbom (ucbomaaut)
Oelunadu.

2-tabpud. Hcebomaguwnune oxupzucu O6yrean myaoxasa
meopema Exu ncbomaanysuu My10xaza 0e6 amaiaou.

AHMKKH, Xap KaHgail akcuoma teopema Oynaau. by teope-
MaHHUHT uchoTu Gup Kagamaan wdopar 6Viaau.

Teopema. Aeap 6upunnu mapmutau T nasapusuune A op-
MYAQCH masmonocusrune Xycyculi xoau ovaca, y xoada A dopmy-
aa T nazapusnunz meopemacu 6¥nadu ea ynu (1), (2) ea (3) man-
muKui grcuomaaap 8a Xyaoca KouoacuHy Kyatau gyau buaas xea-
mupub yuKapuus MyMKHH.

Hcbor. x, x,, ..., x, map Bdopmyna Tapkubura KupyBuH
yarapyBuHIap MaxmyH Ba A dopmyna B TaBTOMOTHSAAAH YpHUTA
KYHANI KOMAACH OPKATH XOCHJI KWIMHIaH O0yicuH. MabayMKH,
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Oy xonma B dopmynanu H={x, x,, ..., x } MEI}K.M)!&II.EIH{JCCJITH—
pUG YHKApULI MYMKUHH. BYHUHT yqu K.yﬁnnam Yiinua
YpHUra KyAMLI aManiHu GaxapaMus:

1} arap Gupop x, ysrapysuu B popmyna Tapmﬁmla-- Gj?nca, y
Xonma xap oup Ken'mpnﬁ yHKapHuil dopMynacu Tapmﬁana:m X,
ypuura 7 HasapusiHHHT A GOPMYNACUHM XOCHI KIIMUI- yqu
B paru yma x; ysrapysuu YpHHHH onanuraH ¢opMmyna Kynunaau,

2) arap Gupop x, yarapysud B tapxubuna 6ynmaca, y xonaa
KenTupub yukKapuil dopMyaanapy Tapkuduaary wy y3rapysyu-
HMHT Xap 6Hp xoitura T HasapuaHMHT UXTHEPUIL OUTTA hopMy-
JIaCH K¥HWIadH,

HlyHaatt kunu® xeatupud uuxapunrad GopMmyaaiap Ker-
Ma-KeT/IMTH Hasapusaaard A ¢opMyaaHuHr T Hazapusiga KeaTi-
punub yuKapuauy 6yIanm.

TeopemaHHHr ucboTHia dakarruHa (1), (2), (3) akcuoma-

' Jlap Ba Xy/loca KOMiacumaH dboiaataHwiny.

5-§. Jenyxuusa TeopeMacCH

|Z[ Hedvkyua meopemacu. Popmyaanap maxmyacuoan gopmy-
AaRU Keamupul qukapuw. Hedykyus meopemacunune ucbomu.

Mynoxasanap xucoGuaa

H.CFA
HFCoA4
JefyKLUa TeopemMac YpuriaM 584. Uxtuépuil OMprHYM TapTHD-
nu T Haszapuapa Oy TeopeMa alipyuM Y3rapTHPUILIAPCH3 YpHHIH
Oynmaii Konagu. MacanaH, xap KaHoail GMpuHYH TapTUOJH Ha-
sapusaga A | Vx4 ypumnvaup, aMMo xap AOKM XaM A — VxA
tdopmyna HcOOTAAHYBYM OVaaBepMalIn. XakHMKATaH XaM, Xed
oVamaraHaa M = {a, b, ...] HUHT HMKKH 3JeMEeHTHHH KaMparaH
coxa GepWnradH x0fMHH Kapa® OyHra HUIOHHIH MyMKHH.
T — npeaukaTiap XMcobu Ba A ¢popMyna A (x) kypuHuIa
OV/ICHH. A' (x) dopmyna ¢dakaTruHa g 3NeMEHT 3rajjaraH xy-
CYcHSTTa 3Ta Ie6 MHTepTIpeTalus Gepamus. ¥ xonga A/ (x) dop-
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Myaa ¢ afeMeHTH 6yaran M Tyiamaa Gaxapuinysuut OViaau,
aMMO MY BaKTHHMHI ¥3uaa VxA(x) dopmyna M tynnamaa faxa-
puaysun GopMyIa 3Mac.

Mynoxazanap xucodbunaru Aeaykins TeopeMacHHMHT ulapT-
NapUHY OMpO3 KYYCH3NAHTUPraHUMMU3JArMHa y OMpHHYM Tap-
TUBAM HaAzapuana YpuHau 6yaann. ByHUHr y4yH aBBas1 GUPUH-
y TapTudau Hazapuaga gopmyaanap Maxmyacuaad opmyna-
SApHU KENTUPUO uMKapuil KOUAACHMHM aHuKaab onainux. Wy
Maxcanna OupMHYM Hapbatna OMp €plaMyy TaCAMKHH uCOOT
KUIaMH3.

H, A bopMmynanap Maxmyacu Ba Oy MaXMmyazaH KenTupub
YAKApUNTad B,, B,, ..., B, dopmynanap KeTMa-KeTIRIHHY KYpad-
aux. By xentnpn® ynkapuiuna B8, popmyna 4 dopmyna Gunan
KyRHIArk MKXU xo/na Sortux 6yaadu ned ajrraMus:

Iy B, dopmyna 4 GopMynaHuur Y3uaMp Ba y KeaTupuaud
yuKapunrad qopmyaanap tapkuéura H, 4 dopMmyaanap Maxmy-
acuoa MaBxya oynran dopmyna cudaruga KUpHTUNIAH,

1) B, popmyna B, B,, ..., B xentupuan® yukapuarad ¢op-
MyRajaphary ¥3uAaH OfZMH TYpraH dopmysianapgaH xyloca
KOMZAcK BA KBAaHTOpHM Gornawl A¥an GUIaH XO0CHA KWIMHIAH.
Vauaan onaauH TypraH QopMyAanapHUHT Xey B¥imaraHaa Ou-
popracd A ¢dopmynara 6oenuK, Macanad, {vxA— C, A} dop-
MyJanap MaxmyacuoaH

A, VxA, Yxd-> C, C, vxC

dopmynanapuy keatvpul uukapuil mymkiuH. by dopMynanap-
HUHFr Xap Oupu A popmMynara SOFIUK.

Jdemma. H, A gopmyaasap Maxcmyacuoan Keamupuo suxa-
pusean B, B,, ..., B, _,, B gopmysasap xemma-xemauzuoazu
B chopmyaa A thopmyaaza boraui 6ynmaca, vy xonda H | B.

Hc6oT. JleMMaHMHT UCOOTUHM MATEMATHK MHAYKUUA Me-
Toau OufaH ¥rKazamus.

L. n=1] Xoi yyyH faeMma TYFpUuOMp. XakyuKaTaH Xam, arap
H, A dopmynanap maxmMyacuiad B opMyaa KeATHpHUo uw-
Kapuiaran o¥nca sa y A dopmynara Dorauk, OViMaca, v xosaa
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€ku Be H, éku B dopmyna ucboriaHysuu opMyaa Gynanu.
HKkana xonaa xam H | B.

2. DHAH NeMMaHUHT XyJlocacu K < #1 Y3YHJAUKIArH KejiTH-
pué umkapuin GopMyiianapy yuyH 1¥rpu 0e6 dapas KunaMma sa
YHUHT # Y3YHJIMKIAry KeJTHpHG 4MKApHLI (opMyJIalapHd YIyH
TYFPUAUTUHH UCcBOT 3TamH3. Arap Be H éxu HcOOTNaHYBYH
copMmyna 6¥nca, y xonma H b B.

Arapna B ¢dopmyia ¥3unaH ONAMH TypraH 6UTTa €Ki UKKMTa
dopMmynanapiaH KeaTupnd yuxapunrad 6ynca, v xonna B ¢op-
Myna A ra 6orTdK, 6Maiian, YyHKY MHIYKTUB dapa3sumMusra aco-
caH KenTHpHO uukapuil dbopMynanapn Tapkuonaaru A gaH o-
IMM TYpraM xamma ¢popmynanap A ra 6ormx smac. Jemax, H | B.

Oenyxkuua teopemacu. H, Al B sa H, A dpopmyaa-
4GP MANMYACUOaH Keamupub wuxapusean B gopmysa masxcyd
byacun. A opmyanza boraur 6yaub xeamuput uuxapurearn gop-
MYAAAAP2A KEaRmMOop Ourar 00FaAQuw KOUGGCUHU KaHOQU Kyarauu-
Mmusdan xamasu Hazap A gopmynaea Kupyeuu 3pKuk Yaeapyedunrap-
Rune Bupopmacu Keanmop Guaan boraanmacur. Y xoada H, A— B,

Ucbor. B, B,, ..., B_, B =B nap H, A dopmynanap
MAXXMYacUIaH KeATHPUS UMKAPWITAH TeOpeMaHMHT lapTiapu-
HH KaHOATIAHTUPYBYH chopMynanap 6¥ncuH. McGotHU MaTeMa-
THK HHAYKLMSA MeTtogu GunaH oaub Gopamus.

1. n=1 xon yuyH Teopema TYFpUAKpP. X4AKUKATAH XaM, arap
B dopmyna H, A MaXMyalMHT Kearupul yuxapuil dopmynacu
6¥1ca, vy xo/na:

a) ékn Be H;

0) éxn B — ncbornanysun GopMyna;

B) éku B dopmyna A HUHKF Y3unup.

a) Ba 6) xomtapaa H | B Ba B—(A— B) dopMyna HcboTna-
HYBUM dopMyna OYATAHINIU YYYH XYI0CAa KOWJACUTa acoCaH
H}F A— B HaTikara 3ra 6¥naMus.

B) Xonaa A— B dopmyna A-> A dopmynara aiinamagu, SbHU
ucGotnanysuu bopmyna 6ynaau. Iyuunar yayu H |- A— B 6yna-
IH, 9HE A— B dopMynaHu H RaH KeATHUpHUO YHKAPUIE MyMKHH.
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2. OHau k < n y3YHIHKAAK KenTupu® yukapuil dbopmyna-
napy yuyH TeopeMma TVEpH G6YICHH Ba YHM K = n Y3YHJIMKIAru
KeATUpUO uuKapuul dopMynanapu yuyd ucbot aramus. 8, B,
_» B aap H, A bopMynanap MaxMyacHHMHI KeATUPUO uu-
Kapywt dopmynanapu 6¥ica, daxkartriiHa KyHvoary xoanap o3
OepuLLIM MYMKYH:

a) Be H;

6) B — ucbornaanypuu opMyna;

B} B dopmyna A GopMyNaHMHT V3UOUP,

r) B ¢popMyaa kentupubd dmxapMiu opMmyaanapyu TapKudu-
Aard Y3uAaH OMAOMH KefjaaMraH B, a Bj(i < j < n) dopMmynanap-
JaH XyJ0ca KOMIACUIa acocaH XOCH1 KMAMHAOH,

) 8 dopmyna kearupub yMkapuii dopmynaiapy Tapkubu-
faru B(/ < n) popMynagaH KBaHTOpPHU GOFTall KOMAACHT2 aco-
caH OJMHaau.

a), 6), B) xo/nap yd4yH TeopeMa McOOTH # = 1 X011 yuyH
Hepuiarad ucbot Gunay GMp xuwaMp.

TYpTuHYH T) xonHU K¥paitiuk. by epaa 8 opMyna MKKuU-
Ta B, Ba 15}(:‘ <j< n) bopMmynanapaad KeaTupud YHKAPWITAHANTA
YUYH Bf dopMyna 8- 8 KypuHuuIra sra 6y1and sa

FA-B, (1
HFA-(B—>B) (2)
TAcAUKIAp TYFpU OyIanu.

NkxkuHud (A - (B - C)) = ((A - B) - (A - C)) akcHuo-

ManaH ¢oiinanaHnb, KyAHIATHHUA XOCHI KHJIaMu3
(A= (B, > B) > (4> B)> (A B). (3)

Mypakka6 xynoca Kouaacuaan dboitgananub, (3), (2) sa (1)
¢opmyaanapaad H F A— B hopmynaHn KenTHpUG 4UKApAMK3.

Oxvpru BewtnHYy a) xX0aHu kKVpamus. ff, A dopmynanap
MaKMyacHIaH KENTUPHUAND 4duKapunraH dopMynanap opacuaa
B(i < n) wynpaiixu, B dopmyna Vx B, 6yncuu. Papasumusra
Kypa H I—A—>B{. exu B, ¢opmyna A ¢opmynara HornMK 3mMac,
exu x, ¥3rapysuu A HpopMyRaHHHT 3pKUH Y3rapyBdrcy SyMaiau.

ceny
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Arap B, popmyna A dbopMmynara 60FnHK 6yamaca, y Xoana
nemmara acocad H | B. H |- B dbopmynara KBaHTOpHM Goraiu
KOHAACHHM Kyanab, H }-Vxle. (PopMyNaHM XOCHI KMIAMHU3,
aviy A} B Ulyuaad cyHr 6upuduu A— (B—A) akcuoManan
doiinananust, HF B—(4—B) dopMmynaHu KenTupud 4uKapa-
mu3. Jemak, HF A—B.

Arap x, ¥3rapyByuu 4 GOpPMYNTAHUHT 3pKMH Y3rapysuucH 6¥i-
Maca, y xonaa 6eludH4Yr Vx,(4 — B.) - (A — ¥x B,) akcuoma-
maH toiimananamus. H |- A-> B, 6yaraHanru ydyH KBaHTOPHK
Gornaw Koumacuaan doiaanaund, H |- vx (4— B) dopmyranu
Xocun xuaamMus. by dopMynanaH Xxyloca KOMAACHTa acocaH
H I—A—inB:. ¢popMyaHU KeATHPHO uuxapamu3. byHnaH ¥3
Hasbatuga H |- A— B Gopmyna xenub unxany.

IyHna kunub, aeaykuMs teopeMmacH Oeilana X0 yuyH
XaM TYFpHOHUD.

AManna Oy TeopeMajaH Kequb uMKaaurad KyAupard Hatu-
KanapaaH (porHAganaHUUT KyJTadpokanp:

l-natuxa. Aeap H, A} B éa A nune spiun yzeapyewucuza
KBARMOPRYU GOFAGU KOUQCUHU HAGMMAcOaH Keamupul duKa-
punean popmyaanap magxcyd 6yaca, v xon0a HF A— B.

2-HaTuxa. Aeap A opmyaa énux ea H, A} B 6yaca,
y xon0a HF A—B.

6-§. Hasapua tunMHMHr nHTEpnpeTaumsicn. Bepuaran
NHTepOpeTalusaa hopMyNATAPHHHT IMHANK
KuiiMaTiapd. HazapusaHunr Mopeau

m Humepnpemauua. Qopmyaaea unmepnpemanus bepunt. bepua-
2aH UHmMepnpemayuada GopmMyAaHUH2 YUHAUK KUEMamaapu.
Dopmyranune baxncapusyeuaraueu mywyruacu. Hazapusnune
Mmogdenu.

6.1.Hazapua TUIHHHAT HHTEPNPETATHACH.

Tavpud. Dopmysa mapxubuza Kupyeui xamMma KOHCMaH-
manap, yaeapyeuuiap, QYHKUHOHAR 8a npeduxam xapiaapea arux
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MAIMYH BQ XAMMQA 3PKUH VI2APYeUAapza y3eapmac xuimam Oe-
PHIUCA (POPMYAQ EKH OPMYAAIap MAXCMYUQ unmepnpemauun be-
puwt de6 amanadu.

Macanan, 3x,42 (£ (x,, a,), X;) HOpMyara UKKH XM MHTEp-
npetauust Gepuliiy KYpailitk. bupMHIKM HHTEpNpeTaUuMaIa XaMmMa
V3rapypunnap xakukuit xKuimar onamu, g, = 1, f,‘z(x, V=x+y,
Af(x, y)=x <y Ba 3pKMH V3rapyBuM X, =2 fe6 xpcobraitmus.
V xonma Kyilugard yuH apudMeTHK Myioxasara 3ra Gynamus:
«lllyHpait x, MaBkyakH, X, + | <2 » HKKHHYM MHTEPRPETALUAAZ
XaMMa Y3rapyBuMnapHuMHr M yarapuil Coxacm WKKHMTa @, Ba @

xapdnapuaad noopart, 3pKUH ¥3rapysuu X, = 4, f,2 dyHKuMA
Ba A npeaMkar Kyluaaru xagsasnap 6unan Gepuarad ae6
XMCODAAAMM3:

2 2
X y -fl X y AI (x$ y)
g, | a, | 4, a, 1 a, é
d | 4 ay a4, | 4, €
a | a, | a, a, | a, 4
T a4y a,. | 4 ¢

Y xonia x, ysrapyunra Gorauk 6yaran A = AL (fH(x,, a,), a,)
NPEANKATHIHT KHIMATH KYIIVAATH Xansast GUaaH aHMKAAHAIK:

xl I y=f|2 (xp a|}) I Alz(y9 al)

a, é
al

4y
a

. €

A NPERUKAT Y3IrapyBUMAAPHHUHT XaMMa KUuitmatnap caTtpu-
A2 €iFOH KMAMAT Kabyn KuAraHauru ydyd x A(x,) mymroxasa
ENFOH KWIMaT Kabyn xvnann. JleMak, ucTanral WHTepnpetaiu-
ana dopmyna Mynoxasara aitnaHanu. by MynoxasaHHHI YHHIIMK
KHHMaTURY OK3 aHUKIAl onamMwms,
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M TVnnaM HHTePNPeTAUMSAHUHE npedmem coxacu 1e6 artana-
I4. by TYmnaMm 4yekcus xam OVIHMIUM MYMKMH.

Wynnait KuanG, uxmepnpemayus cudatina ¥3 Tapknbuna
Kylingarnnap OVnradH cMCTeéMaHM TYHMIYHAMM3:

1) uHTepnpeTanus coxacd aed atanaguraH Oyl GynamaraH
M tynnam;

2) T Haszapug TMAMHHHT Xap OMp 3neMenTHra M TYniam-
HHHI ATOHA 3JIEMEHTUHM, aHUKpPOK altraHna, < A1), E(T)>
AHUKIAHUII COXACH Ba KMitMatnap coxacu M TYIVIAaMHUHT KUCM
TYIIaMH OY1raH GyHKUMAHNA MOC XMNU® K¥aauran 6upop Moc-
JIUK.

2- 6aHOHM KyHKWAATHYa TYWIYHULL KepPak: Xap Kaficu npenu-
Kat A} € < A(T), E(T) > xapdra M tymnaMuuur 6upop n- xol-

7 MyHOCabaTHHU, Xap Kaficu GyHKUMoHa [/ e < A(D), E(D) >
xapdra M 1¥nnamaaru Srpop n- Koiau amanHu Ba xap KaficH a,
NpeAMET KOoHCTaHTara M TYNNaMHUHT KaHAAHIND 2TEMEHTH MOC
k¥ilnnaau.

Bepunrad uHTeplpeTaLMgaa npeaMer yrapysuniap M Tyn-
JNaMaaH KHAMAT OJIYBUM y3rapysuumnap ¢cugatHia Kapasaau, MaH-
THKHH BA KBAHTOP aMannapu CuMBeoshapura 6yaca opatnaru mas-
MYHH OepunaaM. bByHaail nHTepnipeTauus yuyyH:

1) SpkKMH ¥3rapysuyucHm O¥nmaran xap kaHaain dopmyna
(Enux opMyna) YUH €K EAFOH KNMAT KAGyT KWIYBYU MyNo-
XazaHu udonanaitau;

2) 3pKHH ¥3rapyBuucH OVnraH xap Kavzait dopmyna uH-
TepnpeTauus coxacura HMcGatan Oupop MmyHocabaTHn udoaa-
nafiou. by MyHocabar Y3rapyBuMJapHUHT HHTEpOpeTauusa coxa-
CHAArd anpuM KuiiMmatnapyaa 4YuH Ba Oouwika KUiMartrapuaa
EIFOH KMIMAT Kabysn KMJIHIIN MYMKMH.

MacanaH, HHTepripeTauna coxacu cudarnna 6yTyH mycbat
CORIAP TYTIIAMHWHM ONalNUK Ba Af {x,, x,} mpeaukarra x, £ x, aeo
WHTepripeTauust 6epaiink. Y xonma A’ (x,, x,) mMpeavkar a<b
MYHOCAa0aTHU KAHOATNAHTHUPYBYM Xamma TapTudOnauraH (a, b)
OYTYH MycOaT coHnap »ydTnvrd yayH YMH KUHMAT Kabyn Kuaau.
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vx, A,2 (x,, x,) dopmyna «Xap KaHgai OyTvH Mycbat x, coH
yUYH X, < x,» Aeran myHocabGatuyu Sunaupanu. by mynocaGar
(axarruda OMTTA | COHM YYYH YWHAMD.

Bx,VxEAf (x,, x,) dopmyna 6¥nca, SHI KMYUK MycBaT CoH
MABKYILIMIMHK Ounaupaan Ba v OyTyH Mychat coHnap Tymna-
MHOa YUH DYIAJIN,

6.2. Bepunran uutepnperannaga GopMYJTAHHHT YWHIAK KRil-
martnapu. M coxanu Oupop WHTepnpeTauua Gepuarad OYVACHH.
G ~ wy M coxararm xamMma CaHOKAW KeTMa-KeT KeJyBud ane-
MEHTAAp TYnramu. S = (b, b,, ..., b, ...)e G KeTMa-KETIIMKAR
A GopMyRAHKHHT HALKAPATYBUAKIMIK TYLIYHUACUHY AHVKTaANMK.

Kuitmarnap coxacn M Gyarad xamma Tepmaap TynaMMIa
aHUKAAHTAH OWp apryMmeHTHH (VarapyBuyunn) 5* GyHKUMSHU
Kyiuaaruya MHAVKTME aHMKJJaiiMHu3:

1) arap £ TepM x, npeameT Yarapysuu 6¥ica, y xonaa S*(7) = b

2) arap f TepM NpeaAMET KOHCTAHTA 6¥Aaca, y xonpa S*(f Gy
KOHCTaHTaHMHT M aary vHTepniperanunscy Onnad MOC TyLanu,

3yarap M coxama g uHTeprnpeTauMaianysud f;° $yHkuno-

Han xapd Ba ¢, £, ..., [ TEpMAAp OVica, y xonaa

SHS s ) = (ST @), L 5D

Myngan kunuo, $* — 6y S ketMa-keTnuk OWnaH aHuWkKIa-
HAZIMraH Ba Xxamma TepMaap TYN1aMuHH M coxara akciaHTUpa-
avraH dbyukunsanp, Onauit kuaub aiTraHpa, xap kKaHaad
S=(b,, b, ..., b, ...) KETMA-KETIMK Ba UXTUEPMI f TEPM YUyH
S*() byukuus M TVnaaMHuHT aneMeHTHOUD. by 3MeMEHT
! TepM nomacura KMpyBUM xamMMma x, ¥3rapyBYwiap ypHMra
b, BAeMEHTNAPHN KYHWII Ba YHOAH KEAUH { TEPMHHHI QyHK-
UMoHaN xapdiapura MoC KelyBYHM XamMma HHTepnpeTalumsa
ofepalnanapuHu GaxapMil HaTHXACKHAA XOCUA Gynaau,

2 2 o
Macanan, / Tepm f(x,, f’, (x,, a)) Ba OyTyH connap Tyn-
"\ UHTepOpeTalus COXacH OVICHH, ff ~— QAIMH KYImaliTMa

A, fﬁ — Kyuwuur cudatnaa, a, 3ca 5 coHu cuaTHia
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MHTEpTIpeTaunaaanagyu. Y xonma uxtuépuil S=(b, b,, ..., b,
...) B6YTYH COHJNap KeTMa-KeTJUIH yuyH S*{f) dyHKuusg
b, x{b, +3) OyTyH CORHM Kdoma aTaau.

Ouan GOPMYTAHUHT HHAYKTHEB Tabpudura yxwad, Gaxka-
paaras dopmyaa TYWYHUYACMHN aHHKIAMA3:

1) arap A ymby A47(4),1,,...,1,) 3neMeHTap popmyna sa B
MyHocabaT YHra MoC OVAraH UHTeplipeTalHs OViaca, y xonaa
A dopMysna umiyHaa Ba ¢akaT HIyHAaruHa S xeTrma-kKeTndkKaa
Gaxcapuaean ned xUcodnaHany, KAYoHKH

BI(S*(1), $*(1), .., 8,(1,))

B} mynocabarra kapawnu 6ynca;

DA ¢opmMyaa wyHaa Ba dakat wiyHaarmHa S aa Gaxapui-
raH 6ynaau, KayoHKH A dopmyna § ga HaxapuimaraH 6ynca;

3) A— BdopMyna wyHaa Ba ¢akat wyHrarkHa § na 6axa-
punraH 6¥nanu, KayoHku A (popmMysa S na GaxapMamaraH éxu
B dopmyna S na Gaxapunrad 6ynca;

4) Vx A opmyna daxar Ba (axaT 1UyHAArHHa S ga Gaxa-
puiaraH Oynanu, Ka4oHKKH A dopmyna S JaH paxaTtrHHa i~ KOM-
TIOHEHTH Ounad ¢apk KUAyBUH G TYIIAAMHHUHT UXTHEPHI KeT-
Ma-KeTuruga Gaxapunrad oynca.

by tavpudaan kK¥puHub Typubauku, 4 dopmyna ndonacu-
Jarv 3pKHH KHUPYBYHM X, V3rapyBuwnap ¥pHHra b, HH KyiMiU
HaTibKacHga Xocwi OynaguraH Mynoxasa GepuaraH WHTEPIIpe-
Tauusaa 4yiH KuiiMartra 3ra Oynranga Ba ¢akar wyHaardHa
S=(b, b,, ..., b, ...) xeTMa-KeThHKEa A $opmyna GaXapHITaH
OYnamu.

I-tavpud. bepuszan unmepnpemanuada A gopmyaa G nune
Hcmanean Kemma-xemauzuda baxcapuaead 6yaca, wyHda sa ¢ha-
Kam wynoaeura y sur 06 amaraou.

2-Tavpud. bepuican unmepnpemauusda A gopmvaa G nune
xap Kandali Kemma-Kemaueuda baxcapuamazan 0yaca, wyroa sa
paxam wyndazuna y éaron de amanadu.
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6.3. Hazapuanuur mMonenx.

J-Tavpud. Hazapusn muaunumne unmeprpemauuac iy Ha-
3ApUAHUHS Mo0ean 0e6 amaraou.

Onaniipok KHAMG aiTraHaa, dupoptra HasapHAa OGepHIraH
oyAca, 6y Ha3aPUAHHHT OOUTAHFYY TYLIYHUYARAPUIAa SHTU Mab-
HO DepaMu3. Arap alipuM npeaMeTaap MaxXMyacd Ba UHTEpnpe-
Tauus cudataa oNMHIaH yaap opacuaard myHocabarnap Hasa-
PUSIHUHI XaMMa AKCUOMATAPHHH KAHOATIAHTUPCA, ¥ X0a4a ¥
OepPUATIH AKCHOMATUK HAZAPUSHUHT Moderu aed atanaau. Ma-
CanaH, onauHrv maparpadaapaa byae anrebpacnm aHKHKNaraH
B YHHHT WKKMTa MOAENHHW KVpCcaTran 3AMK: MaHTHK aarebpa-
CH Ba TVmaamaap anredpacH.

Myammoru macara ea monuiupuxrap

L. 1) M t¥nunaMHMHT Y3uHu Yaura Bapua 3apo Oup KuiimMatiau
AKCAAHTUPHILNADPH TYIIaMU WY AKCAIHTHPUULIADHUHT CYy-
Hepno3vLMACH aMaaKn Bunad Gupraankiaa KapairaHna;

2) xaMMa GyTyH coHnap TYIiaMu Z OYTYH COHNMApHU KYUIUIU
aMann OunaH OUpranukia KapaiaraHia;

3) TeKMCTUKHMHT Xamma V), Bektopnap T¥rnamu BeKToprap-
HY y4Oyp4ak €K¥ rapaanenorpamMM Kougacu 6Vinda Kyiuuiu
amany OGUNMaH Gupraaukiaa Kapairadia rvpyx, oYVaMunHu
HCOOTAAHT.

2. Arap H, A B Ba A HUHT 3PKHH Y3rapyBYUCcHTa KBaHTOpHM
BOFNAIl KOWAACMHW HIUNATMACAAH KENTUpUO umkapuaraH
chopMysasiap MaBxkya 6Vnca, v xonaa H ;- A— B skauaurugu
NCOOTHAHT.

3. Arap A dbopmyaa énux sa H, A | B63nca, y xonra HFA—-B
OVIMIIHHK HCOOTAAHI.

4. Uutepripetaums Ba MHTEPOPETAUUS COXACH Je6 HUMAHU
TymryHacus? Mucosnap Kearupusr,

5. F(A- B> ((B- O —{A— O)) 6ymumnu ncbotnanr ({4], 58- er).

6. Arap A, ..., A | B 6ynaca, y xonza A, A...nA_ | B 3xaH-
JUIrHHKA ucboTnadr ([4], 58- Gert).
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@ MyCTaknI HULIAIL YYYH CABOJI BA TONMHPEKIAD

1. Kucmax taprutnari HasapusicH, Typyxirap HazapHAacH.

2. Hatypan coHnapHHHr akcHOMaTHK Hazapuscd. Kecmanap TeHTIMIH
HazapHACH.

3. Hasapuaaa vicBornaws tviyruacd. McBotnaHysuun mynoxaza. TasTo-
JIOTMST XYCYCHI XOATAPHHUHT HCGOTNAHYBYAHAUTH.

4. Jeaykuus teopemacH, PopMynanap MaxmyacHaaH popMynaH1 KeaTHpuo
YHKAPHLLL,

5. Hasapwa TUAUHHHT HHTepTIpeTaLMscH. Bepuarad HHTeprpeTaLnsaa
dopMyTANAPHMHT YHHIHK KMAMATAZPU,

6. @opMyTaHAHT GaxaPUTYBUAHTUIY TYLLYHUACH, HasapHstiuHT MOaeu.

7- §. UnrepnpeTanusaHinr H30MOPpOUIMIINTA.
HazapusaHuHr KaTbHIANNEA

[V] “3omopgpusm. Hasapusnune xamsutiauzu. baxcapuaysuu gop-
myaa. Hzomopgh. |- kamsuit Hazapua.

l-tavpud. Aeap Gupunuu mapmubau T nazapusuune Oe-
punean [ unmepnpemavuscuny wy rasapusnune I, unmepnpema-
yuacuza ymrazyauu (usomopdusm ded amaraduzar) yiapo 6up Kuli-
MAMAU AKCAGHMUPUWE MA8XHCYO OVauld, wy buran bupea:

1) aeap A} npeduxam xappnune 1| ea [, unmepnpemauus-
aapu moc pasuwoa (A7) ea (A7) aap 6yacanda, M, coxadazu

b, b,, ..., b aaprune Kandail Gyaruwudan Kamovu HA3ap,
(A7 )YHg(b), gby), ..., (b)) bavwcapusyen 6yacanda sa paxam
wyndazuna (A7)(b,, b,, ..., b)) baxcapuaca;

2) acap f; dyuxyuonar xappuune 1, ea I, unmepnpemayusn-
aapu moc pasuwda ( f) ea (f]') 6¥acanda M, coxadaeu xap
Kandati b, b, ..., b, aap yuayn

(7D, by s b)) = (f]) (b)), &by, ... g(b))
baxcapuaca;
3) azap npedmem roncmanmanunz 1 ea I, unmepnpemayus-
Aapu moc pasuwda a) eéa a) 6yazanda, a; =g(a;) 6¥aca, y Xoada

I, unmepnpemayua I, unmepnpemayusea usomoph deiuradu.
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Papwianky, arap /, Ba I, vHTeprpeTauMsiIap H3oMopd b6yica,
y X012 YJIAPHUHT coXaiapy OMp XWn KyBBatra sra 6ynagu.

Teopema. Aeap g Oepuszan I ea I, unmepnpemanusnap-
HUME u3oMopusmu 6yaca, y xo4a0a:

(1) T naszapusnunz A opmyaacu sa M, coxa ssemenmaapu
xemma-xemaueu S=(b,, b,, ..., b)) nunz Kandaii 6yauwunapudan
xamou nazap, A popmyaa moc g(S) = (g(b), gb,), ..., gb,)) kem-
Ma-kemauxda baxcapuayeun 6yreanda éa gaxam wyndazuna S oa
daxcapuayeuu 6yaadu ea, demak,

(2) A dopmyaa M, coxada uun 6yneanda ea paxam wyndazu-
ra M, coxada wun 6yaadu.

Ncbort. (2) xynoca (1) xynocanan xenu6 umxkamm. (1) xy-
nocaHu A dopMmynagary KBaHTopJap Ba MAHTHKHE OOFI0OBYUM-
Jlap coHHUra Kapab WHAYKLMS MeToAM OunadH UCOOTHRALIHH YKYB-
YWUTa XaBOJNA KWUIAMM3.

2-TabpuUd. Adeap mamemamuk HAZAPUSHUHZ XAMMQ MOOen -
aapu usomop@ Gyaca, y Xo10a y Kamoui mMamemamux HA3apun
deb amaraou. '

J-tawvpud. u— Supop myniamuune Kyeeamu 6yacun. Azap
bupunyy mapmubau T nazapus.

(1) xeu Gyamazanda Gumma W Kyeeamau modeiea 32a Gaca ea;

(2) yaune W kyssamau Xap Kandai ukkuma modeau uzomopch
6ypaca, y xoa0a 6yndati bupunyu mapmubau T nasapus - xamsui
Hasapua Jde6 amanadu,

Macanau, rypyxiap Ha3apHMsacy KaTbUH HaszapHs 3Mac, YYHKH
n3omopd G¥amMaraH rypyxJjiap MaBxya. AMMO alipuM KyBBaTiap-
Ha Typyxiap Haszapusacul KaTeHilAMp, MacalaH, p = 3 KyBBaTia
wyHaait Gymaou.

EBKJIUI TEOMETPHACH KATHUI MAaTeMaTHK HA3apuAra MHUCOJ
O¥a onagM, 4yYHKW YHHHT MCTAITAH UKKUTA MOIEAU U30MOpd-
Anp. XAKMKATAH XaM, EBKIWA reOMeTpHACHHHUHT UCTANTaH Mo-
aeau apudMeTUK Moie] Oinad H3oMopd 3KaHNUIMHUA OCOHTU-
Ha K¥pcaTHIU MYMKHH.
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EBxnua reoMeTpHACHHMHT MXTUEPHI MOAeNAa TYEFDH M-
3UKHHY ONlaMM3 Ba YHIa (O HyKTaHM OenrunaiimMus. byHuaH ke-
fiuH Vima gusukaa O Hykragad &bapk, KwiyBYH m HYKTaHU TaH-
Jab6 onamu3. Om xecMaHu OHpAMK cHdaTHAa KaOya KuiamMu3,
TVrpy yu3MKAa MychaT HyHaNMIUHU TaHIa® OAUIL HATHXACKAA
COHIM YKHU XOCH/ KWJIaMM3.

Y3apo neprieHAUKYAAp 6YArad coHH TVFPH YM3MKJIap myFpi
Gypuaiau dexapm koopdunama cucmemacu 1ed atananu. by cuc-
TEMA TeKUCAUKIATH Xap OMp HyKTara Uiy HyKTAHWMHI KOOpAM-
HaTanapuuM ¥3apo OMp KMAMATIH paBUallIa MOC KYAaH. XyMLIH
wy kabu, Oy cucreMa TEKMCAHKIArH Xap OUp TVFpU 4M3UKK2
YHUHI TEHTAAMacHHM Moc K¥aaud. EBKAMI reoMeTpHACHMHMHD
DOLLUKA MOJEINIA XaM TeKUCAMKAA XyAnH Ly Tap3Aa Ml KypaMus.

EBknna reoMeTpUSCHMHMHT Xap XWI Moe/lapd ypTacuaa
N3OMOPOUIMHK YPHATHIN HATHXKACHIA AHAJIUTUK I'EeOMETPHUSHU
APATHLE MYMKHH.

8- §. Hazapusuunr 3nacu3nvk, TYIRKIHINK BA
CUHJTHII MYaIMMONADH

(] 3udcus nasapua. 3uddusmea sea 6yazan wazapus. 3udcusaux
myammocu. Abcoasrom myaux Hazapus. Top masHoda myaux
Hasapus. Tyvaukausurx myammocu. Eyuauw myammocu,

8.1. 3nacH3nMK Myammocu.

l-tavpud. Aeap T nazapusda wyndaii § myaoxasa monu-
Aub, y Yaunune unkopu S 6usan bupea meopema Gvaca, y xonda T
3udduamea sea 6yaean Hazapur 0ed amanadu. Axc xoada T 3udcus
Hazapus Oeduiady.

Arap T Hazapvaaa .§ Myioxa3a TOITUIMO, ¥ Y3UHHUHI MHKO-
pu S Gunax 6upra Teopema 6¥iMaca, DIyHAA Ba BhakaT MyHIa-
rMHA ¥ 3UIOCU3 Hasapusd O¥mani.

T Haszapysga KeJTHpHO YHKApHII KOMOACHHHHI OMPH CH-
haTuaa xynoca KoHRACH MaBXyd OynraHupan, 3HAOMATIA 3ra
ByAradH HazapHAHMHT HCTAraH MYyJA0XasacH TeopeMa Oyinan.

15 — X.T¥paesg
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XaKHMKATAH xaMm, T Ha3apusHUHT BCTalraH A MYJ0XasacH Y4yH
S—(S§ ->A4) udona Teopema ByJnanm, YyHKU By Myaoxasa
S—(S —>A) tasronoruamup. By epaa S sa S HMHT Teopema
IKAHAUTMHYI XMCOOTa 0K Ba MKKM MApTa XyJioca KOMAACUAaH
doiigzananub, A — TeopeMa LeraH xyaocara Keaamus.

AKCHOMATHK Hasapusnapia 3uACH3IUK MYAMMOCHHH KV
XOonnapAa Mogeb TYLYHUACH OPKATU €YML MYMKHWH, XaKuKaTaH
xaMm, arap 7T Haszapust 3wWauATra 3ra OVca, vy X042 YHUHT MO-
AR XaM 3UOAUATrA 3ra 6Ynaau, UyHKK Ha3apUSHUHT GUp-Ou-
pura KapaMa-kKapurd oyarad xydT reopeManapy MOIENTb XOAWaa
Ovp-6upura Kapama-Kapiuv G¥nraH Mynoxasara ainaHagu. [le-
MaK, HA3apud 3UICH3 OVIHIIM YYYH YHUHF 3UIAMATIAH XOAH
Oy/nraH Monmend MapBXyINWTHHM K¥pcaTHll Kepak. Mynoxasa-
J1ap XMCOOMHUHT 3UACU3IIUTHMHU XYAAH LY CXEMA OPKATH HCOOT
KUITAH 34MK.

Arap 7T HazapMsi yuyH LIYHAAH WHTEPNpeTauWAHW TOMULL
MYMKWH OVnicaku, YHUHT WHTEprpeTaumsicyu 4Yekliu TYIiaMaaH
noopat Oyaca, ¥y xonaga Oy UHTEeppeTauHsaaa 3HAAUAT MaBkyl
IMACTUTH MACATTACHHH eUMIl TYFPUAAH-TYFPH WY U KJIH TYIIam-
HU KYpHlL bunaH xan 6¥nanu. MacanaH, 6Up 3JleMEeHTIIH TYTJiaM
OUTTA ATOHA 3MEMeHTra 3ra 6YJIcHH. Arap Oy TVnilaMua a - a=a
aManu aHUKJIaHTaH Byrca, y xonga y 3ujausTra 3ra Oynmarad
rypyx HasapuacMHWHT Moaenn O¥naau. [lemax, rypyx Hazapus-
CH 3UACU3AHP.

AMMO, KYIUHYA, MORETHUHT 3UACH3NNTHHE NCOOTAal aHYa
Mypakka® ¢ukp wopuThHd tanad xuaagu. by, allHukca,
T uasapuga dakar yekcus mModennapra sra 6yaran xosnapia o3
Oepany. MacanaH, arap EBxivz reOMETpHACHHUHI TYLUYHYAIA-
py JloGaveBckuli reoMeTpUACHHUHT MHTepnpeTaumuacy cudaru-
na doitnanadunca, y xonasa JTo6ayeBCKUit reOMETPUACUHNIHT W~
CHM3NUIM MacanacuHM EBKJIHMI reoMeTpHUSCHHHAT 3WICH3NTUCH
MACANaCcUra KenTupull MyMKHH.

[Hyuu Tabkuall Kepakky, EBKAIUI reOMeTpUSCHHHAHT 3KJ1-
CU3/IMTH Ba XaKUKWI COHMAp HA3APUSICUHUHT 3WACUINTATH X031p-
raqa uchboT KWAMHTAH 3Mac.
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8.2. TYAHKIUIMK MyaMMOCH. Arap OUMpPOp Ha3apUAHUHI 3H/1-
CHINUTH MCOOT aTiirad G¥aca (EkM MCOOT STHAMIUM MYMKHH
Jie® XucobiaHcea), y Xonaa 0y Hasapusa YYYH TYAHKJIHIHK Myam-
MOCHMHH K¥HMIL MabHOTa 2ra Oyianou.

I-tawpud. Aeap T nazapusnune ucmanean S Mysoxasacu
yapn éxu S, éxu yuuwe unxopu § meopema 6yaca, y xoada 6y
Hazapus abcosrom myaux debG amanadu.

by tappud ymoby xoaHu xucobra onsnti: T Ha3apHUSHUHT
HCTaIral § MynoxasacHHUHT Gupop Moaeniarn UHTepIpeTalm-
sicl €KW YuH, €Ku EFoH OYnamu. Y xonga T Hazapmsaza €ku S,
ek S Teopema SYIMLIN Kepak.

bup BaxTnoa 3umacuz Ba TyiauK OVaraH T Ha3zapua 3UACU3-
JYKKa HUCBaTaH ity MakrHOAA MakcuMas 6¥naanku, 6y Hazapus-
ra akcuoMa cudaTiuia Hiy Hasapusiga MyMKHH O¥araH UCTaIraH
(aMMO YHUHI Teopemacu OYnMaraH) myJaoxasaHM KylIraHaa,
IUAAMATTA 3ra O¥araH HazapMs xocua 0¥aamu.

K¥nm maremaTx Haszapusnap Oup BakTAa 3WACH2 Ba TYIMK-
JUAVK XYCVCHATHUTA 3ra SMac.

2-Tabpud. Aeap aKcuomMaiapu Kamopuza Xamma Keamu-
pub wukapuw Koudarapuryu cakaazan xoada, ucmanean uctom-
AarMaiouzan macouKHy Kywieanda, 3uddusmea s2a 6ynean Hasa-
pus Xocun 6YAQ0U2aH aKCUOMAMUK HA3APUS Mop MAasHooa myaux
deb amanadu.

Xap KaHzai aGComoT TYIMK HazapHd TOp MabHOIA XaM TYIHK,
Oymamu. XakukataH xam, Oupop abCcomoT TYAWK Ha3apus Top
MabHOda TYNUK, Oy¥amacuH. ¥ BakTaa 6y Hazapuaga ucGoTiaH-
MalInTaH WyHAAl A TacAMK TOMMAAAMKH, aBBANTHY aKcHOMasap
Ba AHTU akcHoma cudaTvaaru A TacAUMKIAH sApaTWIraH SHru
Haszapus 3UACU3, IeMakK, A SHTH Hasapusara Terviinan 6ymamu.
WKKMHYIUIOAH, HAcTnabKu Ha3apUAHMHT abCcoMoT TYAWKJINIH-
JaH Ba YHIA A ucbotnaHMaiiaurad Tacauk, 6¥nraHuIaH A wc-
OornanaguraHd Tacamk oynanu. [Wywngait KUnubd, aHIM Hazapus-
na A Ba A ucbotnaHysuu OYROM, ABHU KApaMa-KAPWMAWKKA
Keaauk. Jemak, dapazumuiz HOTYFPH Ba Xap KaHaai abcomoT
TYJIMK Ha3apusa TOp MabHOAA XaM TYAMK GYrap 2KaH.
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8.3. Euvmmuy myammocn, Euynanimn MyaMMOCH arOpUTMHUK
MyamMmo 6yaud, yHuaa Gepunrad A TVIiviam yuyH uniyHiad U an-
ropvT™ TY3WLU Kepakku, By airoput™ A HH Gowxa B tynnamra
HucBatan (4 < B) euyBum (xan 3TyBuMn) GynacuH, awHu Oy U
ANTOpPUTM B HUHT Xap GMp BAEMEHTHTra TaTOMK ATHIAgH Xamza
xe A nap yuyn U(x) = 1, xe B\A nap yayn sca U{(x) =0 e
xucobnaHagu.

Euuaniy myaMMocHra ogamit mMucon cudartiaa mynoxasa-
Jap anrebpacHIard eYHIULI MYaMMOCHHU KYpCaTHIII MyMKWH,
Y WYyHAANH aMTOPUTMHM TONMULIAAH MOOPaTKH, Oy aJIrOPHTM BO-
cutacw OWiIaH Mynoxazanap ajrebpacvaary Xap o6up dopmyna-
HUBI €KK aliHaH 4YMH, €KM afiHaH €JFoH, KM Gaxapuiysyu
3KAHJIMTHHH aHHUKJIall MYMKHH. AJITOPUTMHUK MYaMMOHHHT
MYXUM cuH}pU chopMaln HaszapuaAlap YYYH eYWIHII MYaMMOCH-
JIUp, dbHU XamMMa HcOOTIMaHyBuYM dopMynanap TYIIJIAMH Y4YH
dbopmynanap Hazapuacuaary (A T¥iaM) HalapuAHMHT XaMMa
opMmynanap Tynamura (B TynmaaMm) HucOaTaH eywiniu MyaM-
MocHanp. b3 yHM Mynoxasagap XUCOOHHHHI aKCUOMATHK Ha-
3apUACH YYYH KYpPTraH 31HK.

9- §. IpeankaTnap XWCOOHHHAT 3WACH3JIHTH
(Maxcyc aKCHOMANAPCH3 HA3ApHI)

bupunwu mapmudayu npeduxamaap. Hpeduxkamaap xucobu.
fIpeduxamaap xucobunune 3udcuzsueu. Taemorozus.

Tavpud. Maxcyc akcuomanapea sea 6yamazan Gupun4u map-
mubau razapus Oupunyu mapmubau npeduramaap xucobu ode6
amanaou.

Teopema. Xap ganoail bupunuu mapmubayu npeguxamaap
xucobu T 3udcuzdup.

NcboT. WxtvEpuii A dopMynajlaH Kyilngarnya y3rapTH-
pULLTap HATHXACcHAA XOCHI KMnuHaauraH udoaaHu H(A) ou-
JaH SearunanMus. A popMynaary XamMMa KBaHTOp Ba TepMJiap
KABCRapP Ba BEPTyJuiapy OWnaH Oupraivkia Tanumad ubopunamu.
Macanan, Vx/]f (x, ¥) = A/(2) dopMya foKopHULa KYpeaTiiran
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YIrapTUPUILLIAPAAH KeiiuH A > A] KYpUHMIIHM ONamy, SThHM
H(YxA} (x, y) > AN2)) udona Al > A xypunminra, xynmm my
kabu H(EA(x, y, 1) ~ Ai(2)) udona A} — A} kypuHmwra Ke-
Jlagu. _

PaBuranku, H(A) = H(A) Ba H(A — B) = H(4A) » H(B).
OCOHTURa KYpCcaTHIl MYMKMHKH, IIpeAWKaATRap XUCODUHWHT
A dopmynacn yuyH H(A) dbopMmyna mynoxazanap XHCODHMHMHT
(bopMynacHaUp Ba KAHAAMOHWp CxeMa opkanu |—5- akcuoManap-
nad (3- § ra KapaHr) XOCW/ 3TUATaH Xap KaHjaih A akcuoma
yvuyH H(A) taeronorus 6ynaau. by 1—3- akcuoManap mwyHaaii-
rMHa Ky3ra Tauwianu® Typudan. VxA{x) » A(f) akcvoma yuyH
H(VxA(x) — A(#)) ¢opmyna A— A KypuHnAlLLaa OYrmany, ABHHU
TaBTONOTKWANUD. VX{A4 — B(x)) — (A — VxB(x)) akcuoma yuyH
H(¥x(A - B(x)) - (A — ¥xB(x})}) dopmyna (A—B)—(4—-B)
MyHocabatra aitnaHan, abHM 6y XaM TaBTOJOTHAIMD.

Arap MyJoxasanap xucoduaaru xyjnoca Komaacyuu A4, A—» B
TapTOMOTUAAApPra KYIacak, y Xonga B TaRTOAOrvAra KeslaMmwus.
\UyHaait kunub, arap H(A) sa H(A— B) tasronorusanap 6ynca,
y Xonma H(B) xaM Taprosiorusa 6vnanu.

H ornepaumsicuiu A Ba VxA dopmynanapra Kymnani Hatv-
XKacuga OMUHIAH HaTHXajnap 6up xun OYnraHAWurd ydyH, arap
H(A4) Tapronorus 6¥ica, y xonga H(VxA} xaMm 1aBrosorusa 6ynanu.

Iemak, arap nmpeavKariap xucoduna A reopema 6¥ica, y xon-
na H(A) tarronorust 6ynaam.

ANRTUATAHNApAAH 1Y Hapca Kequb 4YMKAAUMKH, arap npenu-
Katnap xucobuma £ pa B wncOGornaHys4d Oynamurad LIyHIai
B dopmyna MaBxyn 6¥iica oM, y Xo/Ia Mystoxasalap xucobuna
H(B) ra H({ B) nap TaBTOAOTUA, AEHU UCOOTIAHYBUU dopmMyia-
nap 6ynap 3au. AMMo Oy MyMKUH 3Mac. Hdemak, npenukamiap
XMCODH 3uACH3THD.

Usox. H onepayuscu npeduxamaap xucobunumnz 6up 3ne-
MeHmAU coxaea unmepnpemauusacu 6usan mene Kywiudup. fpedu-
kamaap Xucobunune xamma meopemanapu 06y unmepnpemauusda
myfpudup (wunoup).
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10-§. Hatypan connap naszapuscu. I'éneanunr
TYMHKCHIIHK XAKHIATH TeopemacH

V] fearo axcuomanap cucmemacu. Hamypan connap nasapuacu-
HUMe Maxcye akcuomasapy. Axcuomasap cucmemacudan Ke-
U6 wuraduean namuxcanrap. Fédeanune myauxcuznux xaxudazu
OUPUHYU BA UKKUKRYU MEOpeMaiapy.

10.1. Harypan connap naapusci. Harypan coHnap Hasapusi-
CHHUHT AKCHMOMATHK XapPakTEPUCTHKACHHU {TABCH(HOMACHHN)
1888 fiwnna Heaexyua TomMoHWaaH OepuATaHWra KapamacHa,
HaTypall COHAAP apUPMETHUKACUHUHI AKCUOMATHK TY3UIULIHA-
HW K¥nuH4Ya «fleaHo akcHoManap cucreMacus» aed altaammap.

AKCUOMATHK HATYpaR COHAap Haszapusicu muau andapu-
TUHHHT Xapdu Kyiuaark gopmar cumeoasapdan nbopat. KOH-
cranTa (0, coHnu y3rapyBuunap, TEHINUK CUMBOAW =, +, -, ~
(! HM K¥uMw) PyHKUMOHAT CHUMBOJUIAp Ba A, v, —, —, Y, 3
MAHTHUKHI GOFAOBUMNAPIAH MOOpaT.

I-tavpud. Popmar cumeoItapruHE YeKAl KeMMA-Kemau-
eu hopmaa upodaaap deé amanradu.

MacanaH, )x0 =, =+)xy Ba xp2 =, (x}¥ +y dopman
nonganap 6Yraon.

@opman nbonanap WKKUTa cuHdTa OVTUHAIN: mepmaap citk-
¢u Ba hopmyaaaap curghu.

KoHceranTa 0 Ba cORNM ¥3rapyBuMaapaal GpyHKUUOHAT CHM-
BOJLIAP OpKANH TEpMIAP Ty3UnaIu.

2-tavpud. 1) 0 — mepm 6yradu; 2) x, y, 2, ... COHAU P32a~
pysaurap mepm 6yaadu; 3—35) azap r sa s — mepm Gyaca, vy xoada
(r), (r) + () 8a (r) - (s) mepm Oyaadu; 6) I—5- 6andrapda arux-
AQH2AH MEepMAapoan DowKa xed Karoad meps masxcyd smac.

by Hazapmsina anemeHTap dopMyratap Tepmaap Ba yiaap-
HWHI TEHITUKIapkaaH ubopar 6¥nanu. bouixka dropmynanap sne-
MeHTap QOopMylanapiaH A, v, =, —, ¥, I MAHTUKUH Gor10BUM-
Jap OPKAIA XOCUT KUAMHAZH.
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J~tabvpud. 1) Aeap r ea s mepmaap 6yaca, y xoa0a (r) = (s)
opaiyaa 69aadu; 2—5) Aeap A ea B gopmynanap 6jaca, y xoada
A4 B, A, ArB, Av B xam thopmyaanap 6yradu; 6—7) Aeap A —
hopayaa ea x — yzeapyeuu oyaca, y xoada Vx(A) ea Ix(A) copmy-
wirap 6yradu; &) 1—7- bandrapda anugsanean opmyasarapoau
vowiKa xes kardail opmyaa maexcyd amac.

QopMynanap akCHOMaTHK HATypajd COHJap Hazapusacuia
apuhmemur gopmyaasap ned aranagm.

M 30x. 2- Tabpudaaru « r», « s » hopMan CUMBOIAP 3MAC.
Vnap Metatunga cdoiiaataHunagurady MaTeMaTuK Y3rapysdunap-
Jp. LIyHUHr yavH «(#) + (s)» Popman udoaa smac. Arap « r»
Il o« §» YpHHUra TepMaap Kyiwica, y xonma y dopman udoia
OVnaau.

Xyaan wy kabu, 3- tabpudaaru «4» sa «B» xampa «x» ma-
TCMATHK Y3rapyBYWIapaup. YMapHUHT YpHHUra MOC paBMLLIA
MABIYM KHAMaTRapd Kyhuiarasdjaruua, taspudaard wdoaanap
bopMmynanapra annaHamm.

ITeano akcuoManap cucTemMacH KyiiraariiapaaH ubopar:

1} 0 — Hatypan coH;

2) Xap KaHzafl x HaTypasa COH yuyH OOLIKA X’ HaTypal COH
MaBXyd Ba YHM X KE€THAAH KejgaauraH aeb aituaany;

3) 0 #x’ — xap KaHOgait x HAaTypan COH YYyH,

4) arap x’ =y’ 6ynca, y xonaa x = y;

5) arap Q xocca OY¥aMD, alipuM HaTypan coHmap 6y xoccara
sra Oynuiun Ba 6olIKa HaTypan coHnap Oy xoccara sra 6ynamac-
auru MymkuH 6¥nca Ba arap:

(1) 0 Hatypan coH Oy xoccara 3ra Ba;

(2) xap kaHaall x HaTypad COH YuyH, arap X HaTypaJl COH
Q xoccara 3ra 6y¥muuIMaaH x” HaTypan CoH xaM  xoccara 3ra
GVNMIIN KenHO YHKCa, Y X0M4a xaMMa Hatypan coHnap ¢ xocca-
ra sra Oyauiy Kenud YrMkaau (WHAYKUUA KOHYHHU (NPHHUNWITH)).

by akcuomanap TYramnap HazapuACUHWHI avpuMm ¢par-
MeHTIapu OusaH Gupraaukiaa, DJlannay xypcarraHuaek, Ha-
thakaT Hatypan CcoHnap, Danku XaKUMKWH, pallMOHaN Ba KOMII-
JIEKC COHNAp Ha3apHsJIAPUHU SIPATUILTA €Tapauaup.
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AMMO Oy akcHoMamapia WHTYHTHB TYWYHYATADP MaBXVI,
MacajaH, xocca TyiuyH4Yacd. by Hapca OyTyH cUCTeMaHR KAThb-
Ui popMannalWTHpUIWTra TYCKUHAMK xunagu. IIyHuHT yuyn
fMeaHo akcuoOMalapd CMCTEMACHTa ACOCHKAHTAH SHCHM OUPUHYM
TapTuOau T Hazapus sapatamus. T Haszapusa anemedTap apudme-
THKAHUHT XaMMa aCOCUI HATVIXKANAPHHU KelTHpU® YMKapHwra
eTapiauanp.

By 6upunyu tapru6mn T Hasapus 6utTa A! npemukart xapd,
aroHa @, MpeaMeT KOHCTaHTa Ba yHTa £l 15 dyakumonan
xapdra sragup. Gopman amac apudsMeTnka OUIAH ATOKAHH Y3-
MacJHUK Y4yH YHUHTI Oenrmnapuiaad (oigananud, Aﬁ, a, Ba
17 (f=1,3) napuw xyivagarnya €3amMus:

a, ¥puura 0,

Al (2, 5) ypuura 1=,
£ (0 ypHura ¢,
fE(t, 5) ypHMra £+,
£2(¢, 5) Yprura 1 - 3,

Oy epoa ¢ Ba s — TepMmnap.

T HaTypan coHsiap HasapMsiCH KYHHAArM Maxcyc akcuHoma-
Japra sra:

LLx,=x; =2 (X, =x; > x; =X3).

2.% =X, 5 X, = X5,
3.0 (x).

4. X=X > X, =X,.
5.x,+0=1x,.

6. x, +x; =(x; + x;) .
7.%,-0=0.

8. X X, =X -X;, + X

9. A(0) = (Vx(A(x) = A(X)) = YxA(x)).

Oy epaa A(x) — HaTypan COHMAP Ha3apHACUHUHT UXTUEPUIT hop-
MYIIACH. '
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|—8- akcuomanap aHuK dopMynanapaup, aMmo 9- akcyoma
"CKCHW3 aKCHOMANAp TYIUIAMUHHM TYFAMpPaAnrad akcnomManap cxe-
MacHdaH nbopart.

by akcHoManap CXeMAaCH MamemamuK UHAVKUUR RPUHKLNY
neh atanaau pa y feaHo akcuoManap cucTeMacuaars 5- akcno-
AGITQ VMYMaH MOC KeAMafiau, 4yHKH 9- aKcHOManap cXeMacu
hakat T Hazapug dopMynaiapH opKAUIM aHUK/IaHAAUMIAH CAHOKTH
xOccanap tTynaamu 6uwiaH yug xypaan.

Hasapusgnunr 3 ga 4- akcuomanapu [leaHo akeroManap cuc-
T¢MAaCHHHMHT 3 Ba 4- akcHoMaIapura Moc KEmaaH.

TleaHo akcuomanap cucreMacumarv 1 Ba 2- akcMomanap
() HUHT BA «KETHAAH KeNaAuraH» aMaJHWHI MAaBXYAMUTMHU
rabMUHAaRRK, T Hazapusiga 6inca, 6ynapra 0 npeaAMeT KOHCTaH-
ta Ba f, dpyHkunoHan xapd Moc kenau. T Hazapusaary | Ba
2- aKCHOMANAP TEHITMUKHUHT ailpyuM 3apypuit XoccanapuHU Tab-
MuHAaiaun. deaekvHa Ba IleaHo 6y XoccanapHH UHTYHTUB aHHK,
ned capas kunram nunap. Hazapusigarn 5—8- akenomanap pe-
KYPCUB TeHTIUKIapHu uoaanaiian. by akcnomanap Kyuiuil Ba
KY¥NAnTHpHLL aMaRAapHHN AHHUKIAHIH.

Henexknna Ba TleaHo 6y axcuomanapra Moc KenaawraH Xed
KaHxail noctynatiaap GhopMyIHMpoOBKAcHHU OGepMaraH aaujap,
YYHKW YIap MHTYMTHUB TYmIam/ap Hasapudacugad ¢goigaiaHraH
anunap. Timnamaap Hazapudcuaa 7 Hazapuacuaary 5—8- akcHo-
MAJIAPHH KAHOATAAHTUPYBYM +, - aMaNIapy YHKAPHIYBYUIHP.

O- axcnomanap cxemMacHiaH KyMHAATM MHIYKUMA KOWOAcH-
HH XOCWJ KMAaMu3; azap A(0) ea Vx(A(x)— A(x")) 6yaca, y xorda
VxA(x).

T HaszapugHWHT aKCHOMANap CUCTEMacHIay KyIWJaru Ha-
THXLIAp Keanb unkaaw. by Hatvxanapaad gopMynanapHu col-
JaJaWTUpHUL BA YMYMaH TeopeMallapHU OATHIipoK, UcHoTialn
YUyH dorigasaduaaan.

l-nemma. T nazapusnune xap Kanoali t, s 8a r mepmaapu
yuvn kyuudaeu thopmyararap T 0a meopema 6ynaou:

' t=ros(t=5s—>r=3). 2. t=r=st=vr.

Y. 0=r. . t'=r-st=r.
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S r+0=r. 6. t+r=@+r).

7. 1-0=0, 8. t-r=(-ry+t.

2-neMma, Xap kandad t, 5 6a r mepMaap Y4yH Kyiudazu
dopmyaanap T nazapusda meopema 6yaadu:

a) t=t;

b)r=r—sr=t;

Cit=r->{(r=§->1t=5);

d) r=t-={s=t—>r=25)

€) f=r>t+s=r+s;

) t=0+¢;

gy F+r=(t+r);

h) t+r=r+1t;

Dit=r—oss+t=5+r;

DO+r+s=1r+(r+3);

KNt=r—ot-s=r.5;

HO0-r=0;

my & .r=t.r+r,

n) t-r=r-f,;

O)l=r—s-t=5-r.

10.2. T'éneamnsr TYIMKCRIIHK XAKHAATH Teopemacn. [éaen-
HUHT TYWIHKCHIIMK XaKkMaarM teopeMacy cudaruna [€aenHUHr
KyHAuIary MKKMTA TCOPEMacMHWUHT YMyMUH HOMMHH TYLIyHa-
adaap,

[énenHUHr OUPHHYH TeopeMacH (TYAUKCH3~
AWUK Xxakuna). Munumym apupmemuxanu Kampad oa2ax xap
Kandall Kapama-Kapuusukka ea 6yamazan gopmar cucmemada
ga, deMaK, HAMypaa CORAAP HA3APUACUOQ POPMan eHUIMOBHL PUKD
monuadu, foku wyndal énux A gopmyaa monunaduxy, wa A, Ha
A HUu cHCcmeMmada Keamuput HuKapuin MymKiH amMac.

F'énenrHUHr MKKMHYHM TeopeMacH (TYIMK-
CU3JNHUK XAaKKHAA) TACAUKIAWIUKY, mabuui Kywumua wapm-
aap Gasxcapuazanda A ypuuda Kppuaaémean cucmemanunz xkapa-
MA-KAPUWHAUKKA 20 IMACALSH XAKUOO2H MACOUKHN OAUU MYMKUH.
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[EaefHHHT GUPHHYM TeopeMAcH KyHWIarkMHM OWIoMpaau:
apupMemuKada KaHoaln aKcuoMaiap musiumu MaHAGUUMU30aH
Kamasy wazap, Gopmas Hazapus muauda ugodasanzan Hamypoa
COMAQP XAKUOA WYHOAE MYA0XA3a MORUAGOUKY, YHU Gepuszan Ha-
1apusda Ha ucbom Kuaub 6yaadu ea ra pad smub 6yaadu.

»
Myammoru macara ea monwupuxeap

I. Arap /| Ba I, yHTepnpeTauvdiaap Wsomopd Oynca, y xonga
yIMapHUHT coxanapu OWUp XuJ KyBBarra 3ra OYIHLIMHM HC-
GoTHAHT.

2. EBKIHIO TEOMETPUACHHHUET KATHUN MaTeMaTHK Hasapusra
MHCON O¥na ONMUINMHU KYPCATHHT.

3. Xap xanaail abcoMoT TYINK, Ha3apKsi TOP MabHOAA XaM TYIHK,
6YIMIHHEN HCBOTNAHT.

4. HMNpeauxaraap XHcoOMHHHT 4 popmyaacH yuyH H(A) popmyna
Mya0xa3agap XHCOOHHUHT HopMyaacH OYIMIIHHY KYPCAaTUHT.

@ MycTaknn HILIAID YYYH ¢ABOJ Ba TONIMHPHKIAD

1. UnrepnperaunsiHuHT Haomopbuamaury. HazapusitHUHT KaTbuitauriy.

2. baxapuayeum hopmyna. 1- KATBMH Hazapus.

3. 3nacus Ba angauaTra 3ra 6YaraH Haszapusaap. 3MOCUIINK MyaMMOCH.

4. AbcomoT TYAWK HalaphA, Top MasHODA TYAKK Hazapust, TIMKTUAKK
MYaMMOCH.

5. HazapuanuHT eIl MyaMMOCH.

6. BupuHYH TapTHONN MpeAUKATIap XHCOBH Ba YHHHT 3UACUIIHIH,

7. Teasio akcHomanap cueTeMacit. Harypan comap Ha3apuACKHKHHT Maxcye
aAKCHOMATTAPH.

8. AxcuoManap CHCTeMACHIAH Keib sMKaauray Hatwkanap. TenessHuHT
TYIHKCHITHK XaKHUAark SUPIHYH B2 UKKMHYH TeopeManapy.



AJITOPHTMIIAP

by 0o0na axropUTMIap HazapUACHHVHT 3JeMeHTNapH art-
podinya 6aeH sTHIIrad. by epra atropuT™ TYWIYHYACH Ba YHHHT
XApakKTeP/IM XYCYCHATHAPH, €YWIYBUM Ba CAaHATYBYU TYIUIAM-
nap, Tloct Teopemach, ajAropuT™M TYNIYHYACHHH aHHKJIAII,
XucoOIaHYBYIM QYHKUMSTAD, KUCMUH PEKYPCHB Ba YMYMpPEKyp-
cuB ¢GyHkuugaap, AUeépy Ba C.KnuHH Tesucnapu, TooopuHT
MalMHanapy, THIOPUHT MallVHACKHAR ATTOPUTMHYU peasii3aiius
KWW, HATYpall COHNapHU KUl aaroputMu, EBxnmma anro-
PUTMU, ATIOPUTMAAD HA3apPHACHHUHT aCOCHH rumnoresacy, Map-
KOBHUHI HOpMaja anroputmnapn, Mapxop GVfinua KucMman
XUCOOMAHYBYY Ba XUCOOIaHYBYHM dYHKUUAKAP, KHCMHI peKyp-
CHB {yMyMpeKypcHB) byHKHMA 6unmaH Mapkop 6yiiMya KHc-
MUHA XMCOONaHYBYM (XUcobnauysuu) GyHKUHS opacHIard My-
HOCA0aT, HOpMA/UTAIUTUPULLI ITPHHUWITH, AITOPUTMHUK €4IIMOBYH
MyaMMoaap, MaTeMaTHK MaHTUKAa KeNTHPHG YHKApyBYaHNIMK-
HA TAHUIN MyaMMOCH, V3-¥3ura TaTOMK 3TYBUAHTHKHM TAHMHII
‘MyaMMoOCH Kabd Macamaiap KYpHWiraH.

1- §. AMropHT™M TYIMIYHYACH BA YHMHT XapaAKTepan
XYCYCHATNAPH

IZ[ Aneopumm mywynuacu. Euyeuu npoyedypa. Euuauw myam-
Mocu., AszopumMmHiHe UHMUYmue maspuu. Alzopummnune
Xapaxmepan Xycycusmaapu. AreopummHune ouckpemauzu.
AR2opUmMmHUHZ GHUKAGHYBHGHAUCH. AreopumM KAOaMAGPUHIHE
Iremenmapauzit, Areopummnune ommaguiisuzu. Aneopummnine
HAMUNCOBUILAURH.

MareMaTHKaHUHT aCOCUN TYILIYHYAIapUnaH OHPH ATropuT™M
(anroprbM) TYHIYHHACUANP. «AMTOPUTM» cy3n [X acpma wxkon
3TTad OVIOK MAaTeMAaTHK BaTaHAOIIMMU3 AOy AlOaymno MyxaM-
Maa uoH Myco an-XopasMmMuii HOMUHHHT JIoTHH4Ya Algorithmi
Tap3uOa €3MWTHMIINAAH Kennb YMKKaH.
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Xap OMpU «Xa» EKH «HVK» geraH xasol Tamab 3TyBuM aii-
(MIM CAHOKJIM-YEKCH3 MaTeMaTHK €KM MaHTMKMI Macaxaaap
cinpHHR KYpaitink, Yeknan coH Kamamaa viuly cuudaary xap
Kilai caBojra 613 xapob O0epa OnaAuraH XapaéHiauk (Ipoue-
nypa) MaBxXKyaMu? Arap WyHgai npoueaypa MaBxyd Oyiaca, y
xonga y Gepuarad capojuiap CHHOU YIVH exyequ npoyedypa exu
cuvetu arzopumm (aacopughm) ne6 aiitunaau. EvyBuM npoueay-
PaHU B3I MyaMMocH Oy CHHG yUvH ewuauw myammocu 1ned
HYENED (i 8

Dopman cucTeMajlap YUYyH eUMIMill MyaMMOCHHU KYH Tap-
rubGura GupuHuy KVitraw omumnapaas Llpézep (1895), N€pen-
reiiM (1913) Ba TunsGepruu (1918) kypcaTuln MyMKHUH.

Macanas, Ky¥funaruaap euyBYu anropuTMiapra Mucon 6yia
1AM

1. Connap yctnaa apugMeTHK aMaLIapHu Daxaprlu Kouaa-
JIAPH.

2. KBajipaT WIIM3 YHKAPHIN KOHIACH.

3. DHr xatra ymyMmuil dVayBuMHM Tonmuil xoumdacu (EBk-
JIHO aJTOPHUTMM).

4. KBagpaT TeHIMaMaHUHT €YMMHHM TOIMI KOMEACH.

5. #- TapTUONM KYIXAAHMHF XOCWIACHHU TONMIL KOWIacH.

6. Pausonan GyHKUUMAHM UHTErpaIalll KOMIACH,

HOxopuaa keatupuaraH xap 6Mp MUCOAa OGUp XU TUILIH
{Typmaru) Mmacananap cMHbM GWIaH MU KYpUHITA TYFPH Keja-
aH. bup xua typaary Macanagap cUHGM ommasui myammo ned
aTtajnagu. bynsad cuH@apHUHr Macaianapu oup-6upunad ¢a-
KaT Hdomacunary nmapamerpaap 6uimaH ¢apk Kuraay. Macanau,
ax? + bx + ¢ = 0 xBajpaT TeHITAaMAHHHI €YUMMHH TOITMIN Maca-
Jacuzaa a, b Ba ¢ mapaMeTpaap KATHallaAu, YIapHUHr KuitMaT-
AAPUHM V3TapTUpuil WyAu Owidan Dup cun@ra Madcy® Typau
XW1 Macaianapra xeaaMui. AftunrannapHu xucobra onud an-
POPUTMHMHI KYyHUnaru MHTYHTHB TabpudyHu OepUil MYMKUH.

I-taspud. bepurean ommasuldl myammodazu 6apua maca-
Aarapru ysmymul 6up xua wakada, arux masaym oyaean yveya 6ii-
AGH eduwt Meapaéuu aszopumm oe6 amaradu.
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byupaii TabpupHH KaTHUA Aed xMcoGaall MyMKUH 3Mac.
XaKuKataH XaM, yHOA aHMK Ma3MyHH HOMAaBJIyM cy3map yd-
paitan. XycycaH, Oy «ycyi» cy3ura xam Taaanykau, Iyuuur
YVIYH XaM IFTOPUTMHUHI Oy KaTbHi1 OVNIMaraH TabpuQpU unmyu-
mue maspug ned aTaNaaM.

OHAN ANTOPUTMHUHL XapaKTepiAu XyCYCUSATIApUHM Ki¥pub
yraitnuk,

1. AMropuTMHHHEN AUCKPETIHTH. ANrOpuUTM — MHKIOPJIApHH
IyHIaH KeTMa-KeT KYPUIH XKapaé¢HHKU, OOolTaHFUY XoJNaTda
MUKAOPNapHUHI JAaCcTAa0KK YeKJIU cUcTeMacu Gepunran 6yiaub,
Xap OWp HaGaTaarM MOMEHTHA MUKAOpIAp CHCTEMACH MabliyM
aHHUKNaHraH KOHYH (JacTyp) acocuaa ONAUHTU X0oIaTiardi MUK-
JOpRap cWcTeMacHJaH XOCHI KWITHHAAH.

2. AITOPHTMHHHI JeTePMHHAUHANAHYBIAHAHIH (AHHKJIAHYB-
yauaurn). bonmanruu xonaraad ¢hapk KHWIYBYH OOIIKA XOaaT-
Ja aHMKAAHTAH MHKIOPAAP CHUCTEMACH HJILAPHIH XoJatiaapia
XOCHJT KMTMHIaH MUKIOp/Iap CHCTEMAaCcH OpKAIK DUpP KUIAMaTIH
aHUKJIaHAIU.

3. AnropuTM KalaMaapHHHET 3jeMentapaurn. Hnrapuru
MHUKIOPAAP CHCTeMAacHIAH KEHMHIMCHHH XOCMA KWIMIN KOHY-
HU coia KanamnapaaH Moopart OyIulIN Kepak.

4. AITOpMTMHHHT OMMABMILAKEH. BoultaHruy MUKIopaap
CUCTEMACHHM alipyM MOTeHUWAN 4YeKCH3 TYIiIaMiIaH TaHmaul
MYMKHH.

5. AITOPATMHHHI' HATHXABHHAMIA. MIIKAOpPAApHHU TOTTULL
KApaéHY YekJIH OYIMIIM Ba HATHKA (MAcalaHMHT €YUMHHMH)
OCPUIITH Kepak.

MareMaruk amMaUiap acocuit poaHM YiHaHIHIaH AIropUTM-
nap couau aseopummaap ned atanagu. byHaaH TaliKapu, max-
muKuil aszopummaap Xam MaBxyld. Mucona cudaruia, MaHTH- .
KU anTopuTM MLLIATHAAIUIaH Kyiugard YHUHHHM KypaM#3.

Mucou. 15 ta npeaMer Gop. YitMHaa 2 KMIM KaTHala-
au: HBOLUNOBYM Ba YHHHI paKkuOM. Xap OMp VUHYM HABOAT OH-
NaH OMp, UKKW €KW yuTa TIpeOMETHU onaan. KuMm oxvpru nipes-
METHHU OJica, ¥ua oTrad xpcodsaHaan. bolunoBuy 0THIN yuyH
VitMHaa KaHfgal ¢TpaterusAHH HIULIATHLIM Kepak?
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Euuwm. BoOUIMOBYHHHUAT IOTYK CTpaTerMScHMHM Kyiunaru
KagaJl Wakinga vdoaanam MyMKHH:

IOpuw pakamu BoloBan PakuOGHUHT
IOPHILIN IOPHLLH
1 3 H
2 4—n m
3 4~m p
4 4-p 0

XaKHiKaTaH xaM, OOLLIOBYM OyHaall cTpaTerns HaTwXacHia
3J+@-m+EG-m+d-p)=15-(n+m+ p) npeamer onaau sa
paKkud n + m + p NIpeAMET ONagu, STbHU WKKanacu OHpTrajluKia
15 Ta mpeamer onamunap. OxUpPru InpeaMeTHH OOLLIOBUYM OJ-
TaHJAUTH Tydaitnm, v YHMHHA 0Tagu.

2- §. EqunyBuu Ba caHaJyBuUH TYILIaMaap

|Z] Exuayeuu mynaam. Jppexmue canasyeuu mynaam. flocm
meopemacy. Euugyeuu mynaam Ounan 3hpexmue canasyeuu
mynaamaap opacudazu myxocabamaap.

Bupop andasut Sepunrad 6¥ncud. By andasutoary xamma
cyanap TYmnaMuHe S Ouaad Ba .S TYNMAAMHUHT KHCM TYILIaMu-
HU M 6unan GenrunaiiMus,

I-ravpud. Aeap x ¢yznune M mynramea Kapawauiuk Myam-
MOCUHU Xan Kuaa onaduzan aseopumm maexcyo 6yaca, y xonda M
ewugyeu mynaam O0ed amanadu.

2-taspud. Aeap M mpnaamuune XamMma 3aemenmaaputii
carab 4duka oaaduean aszopumm maexwcyd 6yaca, y xoada M
IPexmue canasyeuu mynaam oeé amanradu.

I-teopema. Aeap M ea L spgpexmue cananyeuu mynram-
aap Oyaca, y xonda MU L ea M\ L xam s¢ppexmue cananysyu
mynaamaapoup.
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Mcoor. Mea L sdpdexTus cananysun Tyihamaap 6YacuH,
Y xonpa, 2- TabpUpra acocaH, yAApHUHT Xap OUpM yuyH ajo-
XHaa adropuTM MAapBXyAxM, By ajlropuTMiap OpkKajaH MoOC pa-
puniga M Ba L garv xamMma SAEeMEHTIapHM caHad YHKHII MyM-
kudH, MU L Ba ML tymnamMnapHUHT 2eKTUB XUCOGNTOBYH
anroputmy M Ba L TyniramaapHuHr 3chdekTHB xucobnosuu an-
TOPUTMAAPHHH OUp BaKTAa K¥IAalll HATHXKACHRAZ XOCHN KMAU-
Haan.

2-Teopema ([loct Teopensacu). M mynaamuune yau
ea myadupyeuucu CM shpexmus cananysuu Oyaeanda ea gaxam
wyndacuna M mynaam enuayeuuoup.

Hcbor. a) M r¥nnam Ba ywunr CM TY¥aaumpysuncH 3d¢-
dekTB cananysyu 6¥ncuH. Y xonma, 2- ravpudra acocaH, Oy
TYIIAMIAPHUHT 3AeMeHTIapiHH caHab yuka onaauian A Ba B
anropuTMaap Mapxyn 6Viaaav. Y xonoa M sa CM t¥nnamnap-
HHHT 3NeMEHTIAPUHM CAHaO YMKHII MalTURL VIApHHHT pyiixa-
THAA x 3femedT vupafian. Jdemak, wyHaa C aAropuTM 103ara
KeJagnKy, y OpKadd x sneMeHT M Tynnamra KapauwiuMH €Ku
KApAILLTH IMACMU AeraH MYaMMOHKW Xan KManuw MymKuH. [yH-
nait kunuo, M ednnysuu TYam OVnaaH;

6) M eunnysud T¥naam 6Fiacun. Y xonaa, |- rabpHgra aco-
CaH, x 6y TYIUTAMHMHI 3N€MCHTHMK €KW 3EMEHTH 3MaCMM
JeraH MyaMMOHM XaJl KMJIYBUM AJTOPHUTM MaBxyd Oviamu. by
aaropuTMIan ofinanannd, M sa CM Tynnamiapra KUpyBuYH
INeMEHTIAPHUHT p¥iixatuHy Tysamus. Wynpait kuinbd, M Ba
CM Tyrnamnap sneMeHTIapuHHM cana® YMKYBYM MKKWTA A Ba B
anroputMHH Xocun Kunamus. emak, M pa CM t¥nnamnap ad-
bexTUB caHanyBuM TYIIamaap oViaanu.

l-mucon. M={1, 4,9, ..., #A, ...} HaTypasn coHAap KBai-
pathapy TymnaMmu 3hheKTUB CaHAnYBUYK TYNIAM OYRaIMMH €KH
HyKMI?

Euum. M= {#*} t¥naam >pdekTn caHanyBun T¥Iiam
O¥naay, YyHKH YHUHT JIeMEeHTIApHHH XOCHI KHANII YUYH KET-
Ma-KeT HaTtypayl COHMapHW Onu0, yIapH# KBaApaTra K{Tapuil
Kepak. By TVTiaM eqnayByH xaM OYi1aiu. XakMkKataH xam, OHu-
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POpTa X HATypal COHHUHT M TynjamMra KUpMil €KH KUpMacaH-
CHHA AHUKAAL YYYH YHM TYO KYNARTyBUYWIApra axparuil Ke-
pak. by ycyn YHRHI HAaTypasd COHHHMHI KBaApaTHUMM €KH RYKMH
JlweraH MyaMMOHU Xaa Kuaus Gepanu.

2-mMucon. TaprubnaHraH Hatypand connap xydravkna-
puaaH ubopat TVIuaM 3¢p@EeKTUB CAHANYBUM IKAHIMTHHH HC-
OOTNIAHT.

Egum. TaptubaanraH HaTypan CoHAap XypTavMknapuiaH
nGopar TYnaMHUHT 3¢ beKTUB CaHanyBUYY SKAaHJIMTMHA UCOOoT-
Al yuyH AHaroHan MeTonu neb atanaguraH meTofgaH ¢origa-
JlaHaMK3. ByHMHP y4yH XaMma TapTUGJaHIaH HATypal COHJIap
KyDTINKIApUHKU Kyitupary KypuHuluna €3amMU3:

0, 0),4(0, 1), (0, 2), (0, 3),_(0, 4),
©, 0.y (0, 1.y 0, 20, (0, 3 (0, 4

, D), (1, 1), (1, 2), (1,3 1, 4),
0 e Dy e 0
( ?}'( ’}'( J)’( ’)( ? ),

G, 0, G D 3.2, 3,3, G4,

IOKopn van OypuyakaaH Oowrnad® KeTMma-KeT JHaroHaaaap
Oyitnua yTub TVILIaM 3eMeHTIapuHu caHab umkamus. by xydrt-
JIMKNApHUHT p¥iXaTd Kyiinaaruya 6ynanu:

0, 0), (1, 0}, (0, 1), 2, 0), (1, 1), (0, 2), 3, 0), (2, 1),
(1,2}, (0, 3), (4,0, 3, 1), (2, 2), (1, 3), (0, 4), ...

J-teopema. Euuayeuu 6yamaean aghpexmue cananyexu Ha-
MYpPas COHAQP MYNAAMU MABIHCYO.

N cGort. BddexkTuB caHanyBuUu HXTHEPHI U/ HaTypal coH-
Jlap TynnaMu OGepwirad 6ViacuH. U TYIaMHHMHT eYUIyBYH SMac-
AMrusi uebotaaul yuyH, [TocT teopemacura (2- Teopema) Xypa,
yHUHT CU t¥noupyBurcH 5¢dekTUB caHaAyBUM IMaCAUTHHW
fcHoTAALH eTapiHy.

M, M, M,, ... — XxaMMa CaHaNyBYU HATypall COHNap TyIam-
napuzard 3¢pdeKTHE caHa® YHKMNTaH Tyruamnap oyncuH. He-
MaK, Xap KaHpail ne N yuyn M TVIUIaMHH TMKJAW MYMKHH.

16 — X.T¥#pace
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DHau U TYnnaMHUHI XaMMa 31eMEHTAapUMHU caHab uHhKa-
AUrad A aropuTMHY KUpHTailauk. Dy anroputm (m, #) pakam-
v Kagamaa me M wv xucobnab yukamu. Arap Oy COH n COH
Omnad yctMa-ycT Tyiuca, Oy xonnpa A anroput™ yHu U TVnuna-
MHra KUpUTAIH, sbHu ne Uesne M,

byHpan x¥punn® typubanku, Xap KaHmail caHAMVBYH TVII-
namaad CU tynnam xeu 6¥nmaranaa 6uTra 3/1eMeHT GUNaH dapK
Kunhaau, yyHku CU wydnafi » snemeHTnapaaH MOGOpPaTKH,
ne M, . Ulyuudr ygyH xam CU cananysum tyrinam smac. He-
mak, [Tocr Teopemacura acocan {/ eunwnypym TVaaM 6¥aMaign.

H30x. Ucbor 3tnnran teopema acnuupa I'éaennuur dbop-
Man apuGMETHKAHUHT TYAUKCHINMUTY XaKUOard TeopeMacuHu
olIKopMac (OUIKOpa Mac) paBHlLAA KaMmpald ojiraH.

3- §. AaropuT™M TYIIYHYACHTR ZHUKJIMK KHPHTHIN

[vV] Auogpanm menzaamacu. Pepmanune «Oyiox meopemarcu.
fO.Mamuscesuu sa I.Yyonoeckuii namuscasapu. Yu acocuii
uynaauw. Ipgexnug xucobaanysuu GYRKYUA. A- GHUKAAHYEHU
yuxyuanap. Ymympexypeue pyniuusa. A Hépu ea C.Kauru
wamuxcasapu. Yépu mesucu. K.Iédea namuxcanapu. Toiopune
mesucu. Toropune oytiuua xucobaanysuu dyuryusaap. Teopuxe
mMawunanapu. B.flocm namuxcanapu. Hopman aszopummaap.

MateMarTdKa Tapuxuga OMp XUN Typaars capojjap Tynia-
MUTA «Xa» €KUM «i{YK» Ba OMp Xun Typxar# OyHKUMANAp CHHOHU
«XNCOOAaHYBYKH» E€KU <«XMCOOJaHYBYM 3Mac» AeraH Kasobnap
OepyillY MYMKHH OYlraH anropuTMIapHW U3NAIN Y30K 2aBOM
ITAN. ARpHUM BaKTaapaa Oy U3NaHMLINAp HATHXAcK3 Tyralu. by
Xoiapaa, TAOHUUKU, AITOPUTMHMHI MABXKYANIUIUra wybxa ou-
NIAH Kapatanu.,

1-Mucon. Mucon cundarnaa PepManUHT «OYIOK TeOpeMas-
CUHUHT eyMIlll MyaMMOCHHH K¥pcaTHil MyMKHMH. 1637 funnap
atpoduaa Pepma Kyiiuaaru TeopeMaHMHT HcboTHH Y3uama 6op
AeO 3BAOH KUIIM: «X™+ y"= 7" meneaama n > 2 Gyaeanda mycbam
GymyH con Kuiimamau X, y, 7, B eumea 2a 3macs. XO3NPTH
KyHraya 6y raciuk Ha McHOT KUJIHHIAH Ba HA pajg STWIraH,
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2-Mmucon. 1900 haunpa Ilapuxkana VTkaszunraH MKKHHYH
XAKAPO MaTEMaTHUKIAp KOHIpecCcHIa HeMHC MAaTeMaTHIU
Hapua I'manGept eunnuiud MyxuM OVarad 23 MaTeMaTHK My-
AaMMO pyiixatuHu VKO 6epau. Lynap opacuaa xyétmagaru I'vie-
OGepTHHHT 10- MyammocH Gop 3au: «KospduuuenTaapy 6yTyH
coHnapaaH ubopart 6yaraH xap KaHgai anredpank TeHrmaMaHUHT
OYTYH COHJIH €4MMH MaBXYIAMH?», TbHU OYTYH COHNIM K03 HU-
UMeHTapaaH uoopatT 6yiraH Xap Kanaal anrebpank teHrnama
OVTYH COHJIM €4MMIA 3TaMM JFeraH MYaMMOHM edafurad {Xan Ku-
NAgUraH) alropuT™M spaThil Kepakauruiy JE.Insbepr Kypcatau.

MareMaTukana 0yTyH coHny Ko3dpuuneHTaapra sra 0¥aran
aNredOpalk TeHrnama duoganm meneaamacu ned arananm. Ma-
canaH,

x1+y2=2xz=0, 10x°+7x?+5=0

KYpUHHLLZary TeHTnaManap AvodaHtT TeHraIaManapu o6yaamu,
ylapaadH OUPUHYKCH Y4 ¥3rapyByM/IM Ba MKKMHYHMCU OMp ¥3ra-
PYBYWIM TEHIAMAAUD. YMYMHUHA X0N1a TEHIIaMa UCTaNTaH COH-
Jaru ysrapysuusapra Oornmux Oy¥nuvwiM MymkuH. ByHpait Texr-
namanap OGyTyH COHIM eygmaapra sra 6VnHu xam, sra 6¥nmac-
Jury xam MymxnH. Macanan, x? + y? — 2xz = 0 yexcus xyn Gy~
TYH COHJIM eyuMnapra sra Ba [0x3+ 7x2+ 5= 0 TeHrnama 6yTyH
COHJIH e4YuMra 3ra aMac,

bup y3rapypumnan auodadHT TEHINAMACHHHHT XaMMa OyTyH
COHJIM €YMMJIAPUHHU TONMIL ANTOPUTMH aHYaZaH Gepy MaBXKya.
AHHKJIAHTaHKH, arap

P(x)=ax"+ax" +..+a_x+a, =0

GyTyH coHMM KoxpduuneHTnapgaH udOpaT TeHIMaMaHUHr Oy-
TYH WIAW3Y O¥7ica, y Xonna y a, KodhdUIHeHTHUHT GYyBuicH
O6ynmaan. by tacaukka acocnanud, Kyiuoard aJrOpUTMHH TaB-
CUA B3TUII MYMKMH:

1) a, cOHHMHT xamma G6YnyBYMAapuHY Tonvws: d,, d,, ..., d ;

£

2) a, COHHMHI Xap 6up GYnyBYMCH VuyH P (X} HRHT KHii-
MaTHHR® aHuknam: P(d) (i =1n);
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3) arap I, 2, ..., n napaaHx 6upopta § yayn P (d) =0 0¥aca,
Y Xonma d. TEHIIaMaHWHI equMu O¥namu. Arap i= 1, 2, .., n
AapHHHr XamMmacuna P (d) # 0 6ynca, y xonna tedrnama 6yTyH
COHJIM €UMMTIa 3ra 3mac.

[unpbepTHUHr 10- MyamMMmocH GMAaH OYHMEHMHI KVI Mate-
MaTHKnapd mespau 70 dua wvryiviarmwnap. @axatruba 1968
nnna CaHkr-Tletepbyprauk e matemMathk 10.B.Matuscesuy
Ba can KelinHpoX pyc matemarturu [.B.Uynnoscxuii 6y Myam-~
MOHMU Xal KHAAWIAD. KYUUAan Macaianune equmuny bepa oaa-
QUK QAZOpUIMM MABICYO IMAc.

AJTOPUTMHHHT MHTYWUTUB TabpUPH KATbHI 3Maciurura
KapamaciaH, ¥ MyaiidH MacaJaHHHI ¢YMMUHM TONAAWrad ani-
FOPUTMHUHI TYFPUAMIHUIA iuy6xa YHFOTMaitau.

MaTtemaTukana WyHAal e4UMH TOTIWJIMAaraH ajropurMUK
MyaMMONAp MaBXKYIKM, yAap e4uMra 3raMy €Kd 3ra aMacMu
3KAHJIWITHHH aHMKIall MYaMMOCH Tiaiigo G6ymaau. by Myammo-
HH euMUIia aIlTOPUTMHMHI HHTYWTIUB TabpHpH EpaaM Gepa on-
Maitnu. by xomiapoa €xM airopuTMHHHI MaBXKYANMIWHH, €KU
VHUHT MaBXKYyA 3MachiMIvHK HcGotinamn Kepak 6ynanm.

BupuHuy xonma macanaHH edaguraH XapaéHHH TaCBUpJiall
Kuhosi. by XXapa¢HHMHT XaKMKATaH XaM aJITOPUATM 3KAHAUTUIA
HIIOHY XOCHN KWIMIN VYYH AJITOPUTMHUHI WHTYUTHB TYIMYH~
YacH eTapau OYnamu.

UKKnHYHY X0AHa anrOpHTMHHHT MAaBXyAd 3MacJHUrHHH Mc-
foTnaiy Kepak. BYHUHT y4yH AATOPUTMHWHT HMMAa 3KAHJIWTH-
HHU aHUK OWIHII Tanad KMMHHagu. XX acpHuHr 30- imnnapura-
Yya anropUTMHUHI aHUK, TabpHU MaBxya sMmac 3au. HIyHuHr
YUYH XaM aITOpUTM TYHIYHUYACHra aHVK Tabpud Oepuul KeiuH-
MW AaBp MAaTEMATHKACUHUWHT acocHit Macanacy oyant Konau. by
TabpUbHH UNIAA0 YUKW KYN KHAUHYUIUKAAPpra Ay4 Kenau.

Bupunvwudan, 6yapait Tabpud aATOPUTM UHTYUTUB TaLpu-
DUHUHT MOXMATWHH aKC STTUPUIIMN, uKKuH4udaH 3ca, OyHaai
Tabpud opMan AaHUKJIUK HYKTal Ha3apuiaH MyKaMMal Oy~
UM Kepak 3. by MYaMMOHWHI TaIKWKOTYMNApH TOMOHMAAH
TWITOPUTMHUHT OMp HeuTa Tabpudu Hilinab YHKHILK. AMMO BakY
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VMM Ouiad Oy TabpuNaApHUHT ¥3ap0 TEHTr KYYWIMIUTH aHHUK-
AaHAM. AHa my TabpUd XO3UPry 3aMOH aJTOPUTM TYLWIYHYACH-
Jmp.

AITOPUTM TYLUYHYACHHH aHMKJaw! OViiHYa éHaatyBiapHu
yU acocHil H¥Haamiura S¥ynnil MyMKHH,

bapunun Wynaamm — aggexmue xucobranyeuu pyuriua Ty-
IUYHYAaCHHM aHHKAaw 6unaH Gornuk. by HyHanuum OViinya
A Yeépu, K.T€nen, C. KnuuH Taakuxor uiiapMHu onud Bopavnap.

1935 jimnma, 1932—1935 iinnnap maBomuaa A.UYe€pu Ba
C.KnuHu¥ TOMOHHAAH YpraHWIraH Ba <«A- aHUKAAHYBUH (QYHK-
uusaap» 0e0 aranraH, TVEpM aHMKJIaHraH xycolrnanyBud Hasa-
pUii~COHNH ¢GYHKUMANRAp CUHQHUHMHT XOCCANApH: «A- anukaa-
Hyedu (QYHKUUALGP» CUHGU OUSHUHE UHMPUMUE MACABBYPUMUS
OViiuna xucobpanysuu 0ed Kapasaduean Xamma QYHKGUAAAPHU
Kampad onuin Mymxun deearn uxp myroupadu. by xytunmarad
HATWKA S0M.

K. IpOpaHHUHT OuTTa FosicH acocuaa 1934 itmnpa K.T'énen
TOMOHMAAH AHUKJIAHTAH Ba «YMYMpPEKYPCHB QyHKUUsNap» Aeb
aranraH GoLIKa XHcoDNaHyBuH dyHkuuanap cMHH XaM «A- aHHK-
JIAHYBYHM (PyHKUMAAAP» XOCCATAPUIA ¥XLIALI Xoccanapra 3ra 31H.

1936 tivnna A.9€py Ba C. Kiinnu ToMOHapuaaH 6y HKKHATA
CHH® OMp XHUN CUH( 3KAHINTY UCOOTIAHAN, SIBHU Xap KaHoal
A- QRUKAAHYEYU QYHKUUR yMymperypcua Gyriuus 0yauuu éa xap
KAHOQU YMYMperypcue (PyHKUus h- QHUKAGHYSYY (PYHKUUSA SKaH-
Aueu macouxaanou.

1936 iivnaa Yépu KyitMaoarn Te3UcH? SbA0H KUNIU: Xap KaH-
dai unmyumiue 3pexmus (camapaiu) xucobranysuu GyHKUUS-
AP YMYMPEKYPCUE PYHKL{uIAapoup.

By TeopemMa amac, 6anku Te3UCAMP: Te3HC TapKUOUAA UHTY-
UTHB aHHKJIaHTaH 3G PeKTUR XHCcoDMaHYBYU HYHKUMS TYIIYH-
YacH aHHK, MaTeMaTHK aTaMmanapia aHUKJIaHTaH YMyMpPeKYpPCHB
¢bvHKUMA TywiyHYacu OunaH afiHaH TeHraawTupuiraH. LHy-
HUHI YYYH XaMm Oy Te3MCHM UCOOTMAIL MYMKWH 3Mac. AMMO
Yepu pa O0OLLKA OMMMNAPD TOMOHHMAAH OV TE3UCHH KYBBAaTIOBUYK
KV ganunnap KypcaTuiau.
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Uxkknnyn fijnannmn — aIropuTM TYUIYHYAacHHU OeBOCHTa
aHMKIaLl 6uaH GornuK; 1936—1937 iiwnapaa A. TelopuHr Yépy
uwnapuaad Gexabap xomga AHTKH QyHKUMATAD CUHQHHU KU-
putau. By dyHxuusanapHu «TelopuHr O¥itMya XpcobiaHyBYH
hyrkuusap» 1e6 aranunap. by cuHd xaM oKopuaa adTuaraq
xoccanapra 3ra 944 Ba OyHu Teropune meszucu AeO aWTaMH3.
1937 iwnga A.ToiopuHr UcOGOTNAOWKM, VHUHZ Xtcobaanysdu
DVHRKUUARQPY A~ QHUKAGHY6HYU DYHKUUAAAPHUHE Y3U 64, OeMaK,
yMympexypcue Gyiruuasaprune xyoou ysu sxkan. [IyRUHT yuyH
xam Yépuy ounad ToopUHT TE3UCIAPH 3KBUBATICHTIAND.

1936 immna (Teiopudr minapugad 6exabap xonga) D.1Toct
aitHad ThIOPHHT 3pUINTAH HaTIDKaIapra MoC KeNamWuraH HaT-
XaNapHHW YBJIOH KWiau Ba 1943 nunaa, 1920—1922 imnrapaaru
HALLp 3THJMAradH WHLIapura CysaHUO, TYPpTUHYM 3KBUBANEHT
Te3ancHU Hawp ataau. LIyHaa# kunub, anropuT™ TYIYHYaCH-
HHA OEBOCHTA aHMKJIALIra Ba CYHIpa YHUHT épraMuaa xucobna-
HYBYH (BYHKLUA TYLIYHYACHHM aHWKara 0upuHuu 6y1ud oup-
6upuman Gexabap xonma 3. Iloct Ba A. TEIOpHHT 3pULIOUIAPD.

[Toct Ba ThIOPHMHT allTOPHTMHK IIpoLecc/Iap MabiIyM Oup
Ty3WIMLUra 3ra OyIraH «MalidHa» axapaiurad npouecciap
IKAHIUTHHU KypcaTaunap. Ynap ywdy «MaulmHasaap €paaMu-
na Gapua xucobnanyeun GyHkUUAnap cuHdu Ounad Gapya Kuc-
MU peKypcUB QYHKIHATAP CUHObU OUp XMA 3KaHJIUTUHH Kyp-
caTaMmap Ba, geMak, Y€pu TesucHMHMHT sHa OutTa dyHIaMeH-
Tan TaCHWFU 103ara KemiaH.

Yaunuu #ynaimm — pyc mMaTeMmatur A, MapkoB TOMOHM-
AaH MIaad YMKwIraH HopMan JIropuTMaap TywiyHyacH 6unan
OOFTHK.

Y o
' Myammoau macara ea monuupuxaap

L. A= {1, 9, 25, 121, ...} Ty®G coHyap KBagpatnapwl TYIUIaMH
-3¢hPEKTHB caHayBYM TYNAaM OYNaanuMKU EKU AYKMHU?

2. Tunebepthnnr xyituparn «Koadduumentaapm OyTyH COH-
napaaH ubopat 6yaraH xap KaHAaait anreGpank TeHTIaMaHUHT
OYTYH COHMM €4YUMM MaBXyAMH?» 10- MyaMMOCHHHHT e4MLL
ANTOPUTMH MABXYAMMW €KH HYKMH?
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Y. 10.B. Matuacesuy Ba I'. B. YyogHOBCKMIT 10KOpHIAry MacalaHu
KaHZait Xan Kwiannap? YAapHUHT WIMHE HATHXANapH Kaepaa
Halup 3TTHPWITaH?

4. Yépy Sunad TolopuHT Teavcnapd Hera SKBWBAJICHT?

5. A. Uépu Ba C. KIHHUHUHT KaficM HIMUM HULTapuaa xap
KaHOalt A- aHUKJIaHYBYH PYHKUMS YMyMpeKYypCcHB GYHKUHA
OYMMIUM Ba Xap KaHAal yMyMpEeKypCHB (DYHKUHS A- aHHK-
ManyBYM (PYHKUMS SKAHAUTUHWHT TACIWFY KEITHPWITAH?

o
@/ M)’C’l"al{ﬂ.ﬂ HULTAII Y9IYH CABOJA BA TOINMHpPHEAAD

I, AnroputM TywryHuacy. Euyeuu npouenypa. Euumuum myamMmoch.
ANrOpPHTMHHHI HHTYUTHR TALPUGH,

2. ARTOPUTMHMWHF XapaKTepaH XyCYCHSITAapH. ANTOPHTMHUHT JHCKpeT-
JIUTH, ACTEPMHHAUKSIIAHYBYAHINTH, KADAMITADWHWHT 3NeMEHTapAUrH
Ba HATHXABHINMMIH.

3. Bunnyreud Ba caHamyrsuy T¥naamnap. Moct Teopemacu, Exunysuu THn-
J1aM GumaH 3dxhbeKTUB caHanyBuK TYIUIAMAAp opacuiaark MyHocabarnap,

4. ANTOPUTM TYIUYHYACHTA ARWKJIWK KAPHUTHLL YU acocklit yHanyL,

5. DddexTnr xucofaaHyesn QYHKUMA. A- aHHKIAHRYBYH GYHKUMATAD.
YMYMpPEKYPCHB GYHKUMA.

6. A.Yépu Ba C. KimiHKunap HatHxanapu. Yépy teaucu. K. Ténen Hatixanapy.

7. TolopuHT TezucH. ThIOpHHT Gyilnva XucobGraHyBYH (yHKUMANAD,
TrIOpHHT MalLHHARAPH.

8. B.IToct Hatvxanapi. Hopman anroputMaap.

4- §. Xncobaanysun ¢pynkuuanap. Kucmuii peKypcus Ba
YMYMpPeKyYpcHB GyHKUHANAD

IZI Apudmemur gynxuus. Xucobaanyeuu pynrcius. bownanruy
@ynxuyusaap. Pyuxuusnap cynepnosunuscu. Hpumumue pexyp-
cus cxemacu. Munumanaaw onepayuscu (\\- onepamop). fipu-
mumue pexcypcus yHicyus, Kucmuii pexypcus (pexypeue) ghymni-
yus. Vmympexypcue pyuxuus. A. Yépu mezucu.

I-taspud. Azap bupop yuxuuanune aHUKAGRUI coxacy
XAM, KUdmMamaap coxacu Xam Hamypaa COHAGP MYRAAMUHUNE KUCM
mynaamaapu opaca, y xoada 6yndaii hynxyus apudmemux (con-
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au) pyuxyusa det amasadu. Hamypan conaap mynaamuda bepun-
eah xap kardai mMyrocabamaap apudpmemux mynocabam deiiuna-
du.

MacanaH, HaTypan coHyap TVinamuaa f(x, y) =x- y (k¥mair-
Ma) — UKKU apTYMEHTIH apuPMETHK QYHKUMAIND, X+ y< 7 =
Vi1 aprymMeHTIN apu@MeTUK MyHocadatr. ApugpMeTHK GyHKUINA
Ba apupMeTUK MyHocadaT TYLIYHYanapy MHTYHTHB TYLIyHYa-
napaup Ba xeu KaHaai dopMan cuctema 6uaad GOFTaHTaH 3Mac.

ApudpmeTHK (CoHnn) GYHKLUHUAHMHT KHIAMATUHH XUCOBIOB-
YH AITOPHTM MABXYMTUTMHU aHMKIAlW anropuTMHK MyaMMO-
aapgad oupunaoup.

2-Tavpudr. Aeap g=1x,, x,, ..., X,} Qyukyuanune Kuimna-
MuHU Xucofaoeuu arzopumm masxcyd oyaca, y yppexmus (cama-
paau) xucobranyenu hynxuus deb amaradu.

by Tatpudaa alropuT™ TYIIYHYACH MHTYMTHB MabHOAA TV~
UIYHMATaHAMIY cababnm, s¢gdexTun xucobnanypun QYUK
TYIUYHYACH XaM HWHTYUTHB TYLUYHYa Oyianu.

AMMO aaropHMTM TYiUyH4YacHaaH >PdekTuB XHUCODIaHYBYH
QYHKUMA TYILYHYACKIA YTUIMHKHHT ¥3ura X0C WXKoOUH TOMOHH
Bop. MacartaH, anropuTM TYlWUYHYacura KyiwiraH xamma Ta-
Jabygap (xapakTepnu XycycHsaTnapu cudarnia) peKypcuB (kaii-
TAPULL) PYHKLUATAP MAaXMYyacH ied ataaaaMraH xamma xyucob-
JIaHYBYH (PYHKUMANAP MaXMyacH yuyH Oaxapunain.

[éxen OvpyHYM VNG Gipop dopMan cucTeMata AHHKAaH-
rad xamma coHIY GyHkuuanap cuHOUHA peKypcuB QyHKUNAA-
aap cnrdu cnpaTiaa whbonananrud. 1936 iuana Y€py xam 601Ka
acocnaapra TasHuG peKypcuB (hyHKUMsIap CMH(pMUHKY TacBHpia-
rad »4Ad. by epaa xucobaanyedu Qyrkytasap cuHghu KyHvgaru
PABMILAA Ty3MIAnM.

3-tavpud. Kyviudazu conau thyuxuusiap bomaanrus (00-
duit, 6azuc) @gyuxuuarap deliuradu:

1) Hoab dyHKUMA (Gekop Kunmun onepatopu): Hx) =0 xap
OUp x yuyH;

2) OvipHY KV (CHKdm oreparopu): Mx) =x+ | xap
OUp X YUvH;
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3) npoekuranaul GyHKUMACH (IIPOSKLUMIALL OIIEPATOPH):
17X, X0 ooy X) =X, XaMMa X, X,, ..., X _JAp Y4YH (n=1, 2, ...;
m=1, 2, .., n.

PaBwaHku, vyana HOWJIaHFUY DYHKUHA XaMMa XoiHaa
(IMKJIAHTaH Ba MHTYMTHB XUcobnaHyBYH GyHKUMANApAVD.

Hi3ox. ApryMeHTnapuHUHIr Oapya KMHMatTiapuia aHUK-
NnaHraH GYHKUHSHU Xxamma wcoda anukaahzaw Qyexuus ne6
ATARMMS,

Kyiinpary yura xouga pocuracu OMIaH MaBxyd QYHKUMA-
Japaad SHrH QYHKUMSIap XOCWT KUJIHHAY.

1 .Dyrkunanap cynepnosuHuMsacu. f(x,, X,, ..., x), f(x,, x,,
ey Xy e (X Xyy v x ) GyHKUMSAAAPHU BA O(X,, X,, ..., X )
(byHKUMSIHU Kapalnuk.

d-Ttavpud. yx, X, .., x) =0 (x, ..., x,), ..., £(x, ..., X))
MCH2AUK BUNGH QHUKAGHAOU2GH W(X,, X,, ..., X} yHKUUL ¢ 64
S0 Sy oo [, yHKUUARGDHUKE CyneprozunuAcy OeO amaradu.

Arapuﬁm Gupop ycyn 6uian ¢ 8a f, f,, ..., f, ucbyﬂxumnap-
HUHI KMAMATHHH XMcobnail MMKOHHATHTZ 3ra O¥acak, y Xonaaa
¥ QYHKLUUAHM KyHudaruva XucoOiall MyMKMH: X, X,, .., X,
y3rapyByHiapra MocC paBuiliaa a,, 4,, ..., 4, KAiMatnapHu depamus.
Xamma f(a,, a,, ..., aﬂz napHM Xucotnad, b = f(a, a,, ..., a)
napHu tonamus. Keiinn (b, b,, ..., b ) HM Xucobnao,
c=vy(a, a,, ..., a,) HU TONIAMU3.

AHMKKH, arap ¢ Ba f, f,, ..., f, xamMma xoiifa aHuKnaHraH
o¥nca, y OyHKUMA XaM XaMMa XKoilga aHMKJaHraH Gynaas.
XakuKaTaH xaM, arap f,, f, ..., f, HHHT xed GyaMaranaa 6upop-
TACH XaMMa Xoiaa aHHUKjaHraH 6yamaca, y Xonaa y pyHKUHs
XaMMma Xoitga anukganrad oynmaitnu. Uly 6una” Gupra, uk-
KUHYH TOMOHHAAH, apIYMEHTIapHUHT HIYHAAH 6, a,, ..., a, KHil-
MaTIapy TOMUIMIUM MYMKHHKH, b = f(a,, a,, ..., a)) (i =1, m)
o¥naca, ¢(b, b,, ..., &) Hu xHcobna0 OYiManau. by Xonia Xam
v GYHKUMS XxamMMa Xoifiza aHUkKAa#MaraH Gynaau.

Wynnait kunu®, arap ¢, £, f,, ..., f, yHKUMAIAD HHTYHTHB
xucobnaHysuy O¥aca, y xonoa W GyHKUKUS XaM WHTYUTUB XUCOo0-
NaHyB4U OYmaau.



250 Vi BO5. ARFOPHTMAAP

LyHu xam Tapkuanab yTaMu3km, f, £, ..., f, GyHkuusiap-
HUHT Gapyacu XaMm X,, X,, ..., X, APTYMEHTIAPHUHT XaMMacHRaH
GOENUK OYIMACIUIY MyMKUH. by Xomnapaa yw QYHKIMSHY XOCHI
KWIHW YYYH COXTa aprymeHTAapaaH sa 1] (x, x,, ..., X} PyHK-
uusnapaan Qoiganadamus. MacanaH, y(x, y, 2) = ¢(f,(x),
Ly, 2), e x) dydkuug o(x), x,, X, x,) 8a F(x, y, 2) = f,(x),
Fe, vy, d=fx 320, Fx =15y 2, Fx, y 0=

= 1] (x, y, 2) OYHKUMSAAAPHUHT CYNepnoSHLUMACHIAH XOCH KU~
JIUHTAH.

2. IIpumuTHB (¥Ta COANA) PEKYPCHA CXeMACH. ¢(X,, X;, ..., X,)
Ba W(X,, Xy ..., X, X, ) (n> 1} dyHKUMAnap Geprirad 0yncuH.
Ky#iuaary TeHrHKIApHA KAHOATAAHTHPYBYUK AHTH f QYHKUUA-
HH K¥paMu3:

f(oa xzs x],s Lery x,,) = q)(xp x],s srey x,,)s
JO+ 1, X, X, oy X)) =W, SOV, X, Xy oy X)), X, o0 X)), (1)

oy epha © QYHKUMA #— 1 apryMeHtra, vy dyHkuua # + 1 apry-
MEHTra Ba f QYHKUHA /1 ApIYMeHTra OOFIMK QyHKUMA.

S-tabvpnd. Aeap flx,, x,, ..., X,) QyHKLUS @ 8a ¥ PyHKKUA-
aapdan (1) myrocabam opxaau Xocun xuaurca, y xoada f gysx-
uua ¢ ea y Qyvrkyussapdan npumumue (Yma codoa) pexypcun
CXeMacu opKaal XoCUa Kuaunzan detiuaadu.

Arap ¢ Ba y QYHKUMAIAD UHTYUTUB XUCODIaHYBYM PYHK-
uusaap oyaca, y xonmaa f xaM MUHTYWMTHMB XUcO0AaHYBYM (PyHK-
ung o¥nanu. XakukataH XaM, X, X, .., X, apTyMEHTIapHHHT
KUHMAaTNap MaXMyacH 4,, a,, ..., 4, OVJICHH. ¥ Xo/ia KeTMa-KeT
KyHuIarniapHu TOIAMU3:

f(O, ap 03, rey aﬂ):q)(aza 0'3, rers an)‘:bus
A, a,a,..,a)=v®, b, a,a,..,a)=b,
H2, a, a, .., a)=vy(l, b, a,a, .. a)=b, BaxoKaso.
PaBmanku, arap ¢ Ba y GYHKUHSIAp apTyMeHTIAPDHHHT

Gapua KMiMaTHapuaa aHuKgadraH oynrca, v Xonma f byHKUMUA
XaM apTyMeHTIApHUHT $apya KufiMaTIapuoa aHrKIasraHd Oyam,
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BHAM MUCOMNApAA NMPUMHTHB PEKYypCHA CXeMacH OpKalu
SIMTA. DYHKUMSIIAPHU XOCWIT 3TULIHY KYpalnuk.

I-MUuconm.o(x) =x Ba yix, ¥, 2) =y + | 6¥aCcHH Xamaa
Sy, xX) PyHKUMS KyAMAATH TEHIIMKIAP OPKATU AHUKJTAHCHH:

F©0,x)=x, } @)
JO+L,x)=fy,x)+1.
f(y, X) QYHKUUSHUHT KMIUMATUHA apryMEHTJIApHUHT y= 5, x =2
kufimatnapuaa xucodbnad uuxkainwk. f(0, 2) = ¢(2) = 2 6§aran-
JTMTH YUyH (2) popMyNaIapHUHT UKKUHYMCHAAH KeTMa-KeT pa-
BHIIAA KYHUIATHIAPHH XOCW/ KWNAMU3:
S, 2y =y(0,2,2) =2 +1=3,]
f(2=2)="~|!(15392)=3+] =41
fG, D) =w(2,4,2)=4+1=5,;
FA, 2 =w(3,52)=5+1=6,
G 2)=y(4,6,2)=6+1=7|
Sy, x) =y + x 5KaAHJIUTAHH OCOHTHHA K¥pCATULI MYMKHH. XaKu-
KataH xaMm, f{y+ 7, x}=f{y, X) + z. by Tedrukna y =0 aed xabyn
kunub, f(z, x} =f(0, x) + 7 €k f{z, x) = X+ 7 HU XOCUT KHIaMU3.

2-mucon. fly, x) GyHKUME Kyiiugard TeHrnukaap 6unax
GepwiraH AeinK:

J(0,x)=0, }
f+Lx)y=f{y x)+x
by epna ¢(x) =0, y(x, y, 2) =y + z OYnazu.
Sy, x) GYHKUWSAHUHT KUAMATUHY apryMeHTAAPHUHT p = 2,
x=2 KuitmMaTnapu yuyyH xucobnaiimus. f(0, x) = ¢{x) =0 6¥aran-
aury yayH f(0, 2) = ¢(2) = b, = 0 6¥namu. OyuxuusHuHr f(1, 2)
Ba f(2, 2) KuiiMaTnapuHyu KetTMa-KeT TolaMu3i:

£(1,2) = w(0,0,2) = b =0+2=2,}

3

f(232)=‘$f(1,2,2)=2+2=4_
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by muconna f(y, X) = x -y 3KAHJIWUTUHU KYpCaTHII MYMKHH.
Xakukarad xaM, fliy+z, x) =f(y, x) + z-x. By TeHrnukna y=1()
ae6 kadbyn xunub, f(z, x) =0, x) + 7-x €ku f(z, x) =7 -X HU
XOCHJI KHJIaMH3, :

3. Munumannam onepannacH ()i~ oneparop). WxTuépnii
fx, y) dydkuma Gepuarad 6¥ncun. Kyiinaaru Macananu kypud
UMKAMU3: X APTYMEHTHUHI Xap KaHAAl kuiiMarnapu vd4yH
¥ apryMeHTHMHI Xeu 6yaMaraHza wyHgaid Outra KMIIMaTUHHA
TOMMW Kepakku, f(x, y) = 0 6yncnH. Macanauv aHa xaMm Mmy-
PAKKaOPOK XONAa KyaAMH3: OepunraH f(x, y) GYHKIUA Ba YHUHT
MYafisH KUBMaTIM X apryMeHTH yuyH f(x, ¥} = 0 Kina onamw-
TaH ¥ apTYMEeHTIAPHMHT 3HT KUYMK KUAMATAMCHHU TOMULI Ke-
pak 6yncuH. MacaiaHMHI euuMU X Ta DOFTUK, OYIraHJMTH YYyH
Jix, ) =0 kuna onaAuMraH y HUHF HT KHYHMK KAAMATH XaM
X HUHT (PYHKUUACH OVnaau, ALHH

ox)=py{f(x,yy=0]=0. (4)
(4) udoaa Kyimaarnya ykunazu: «llyHpail sHr KHYHUK ¥ KU,
f(x, y) =0»,
Xyaau wry rapsfa Kyn apryMeHTIM @(x,, X,, ..., X} (PyHK-
HHS AHHUK/TaHAIH:

‘p(xlaxza---sxn)zuy[f(xnxza-"sxm y)=0]- (5)

b6-tavpud. fix, x, ..., X,, ) Qyaxuuadan ¢(x,, x,, ..., X,)
thyrryusea ymuw |\~ onepamopnune mamburu oe6 amasadu.

(X, Xy -y X ) (DYHKUHUSHH XMCOGNAIT YYYH KyAHOAru ai-
FOPUTMHH TaBCHUS 3THIU MYMKMH:

1) fix,, x,, ..., x,, 0) HK xpucoGAaliMu3. Arap f HUHT 6y Kuii-
MaTH HOMra TeHT O¥aca, y Xomda ¢{x,, X,, ..., x,) =0 1e6 xabyn
KWiamM3. Arap f(x, x,, ..., x,, 0) # 0 6¥aca, y xonaa nasGataary
Kagamra ¥ramMui;

2) fix,, x,, ..., X, 1) Ha xucoBnaiMus. Arap f(x, x,, .. X, 1)=0
6ynca, y xonma ¢(x,, X,, ..., x ) = 1 6yaanu. Arap f{x, ..., x, 1)=0
Oynca, y xonmga HabaTAard Kajamra yTaMH3 Ba X0Ka3o.
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Arap y HMHT XaMma KudAmaTaapM yuvH f(x, .., x, ) =0

bynca, y xonna @(x,, x,, ..., X} HU GHUKAGHMa2aKn QyrKyus ned
aTaiMma,

AMMO y apryMeHTHMHT IyHAaH y, KuAMaTH Mapxya 6ynu-
WK MyMKUHKM, f(x,, X,, ..., X, ¥,) = 0 Ba, JeMaK, 3HI KMYHK Y

MaBXYIKH, f(X,, X,, ..., X,, ¥) = 0 6¥nany; 1y BAKTHUHT ¥3MAa,
Oupopta z yuyH (0 <z<y) flx,, X, ..., X,, Z) KMIAMAT aHMKJIaH-
MacIMrd MyMKHMH. AHMKKH, Oy Xosma y HUHT fix,, ..., x, y) =0
OynanpuradH 3HI KMYUK KMHMAaTHHW TOMNMIU Xapa€HH, y, rada
eTH0 GopMmaiinu. by epaa xaM ¢(x,, x,, ..., X ) Hit aHHUK/IaHMaraH
$byHKUMg ned xucobnaiaunap.

J-mucon. f(x, ) =x—y dyHkuus Gepunrad 6yi1cuH. by
(hYHKUMA MUHUMH3ALUI OTIePaTOPH OPKANU XOCU KMITHHULIM
MYMKWH:

fO,y=pnz(y+z=x)=pdlix, p, )+ Lx, ¥, 2 = L(x, 5, 2]

MacanaH, f(x, ¥} GYHKUMAHMHT KMAMATHHM apryMmeHTIap-
HUHT y =2, x =7 xuilmatnapuaa (f(7,2)) xucobnaé uMKamMua.
byHuHr yuyH y =2 1e6, x ra XxetMa-keT KuitMaTnap Oepub Go-
paMH3:

7=0, 240=2=7,
z=1, 2+1=3=27,
z=12, 2+2=427,
=3, 2+3=5=7,
z=4, 2+4=627,
=15, 2+5=7=17.
WyHaait xunub, £(7,2) = 5.
T-tawvpud. Aeap fix, x,, ..., X)) Qyuxyusnu Oownanrus

{000uil) QYyHKUUAAAPOAH CYREPROIUUUS @A NPUMUMUE PEKYpPCUR
CXEMACU aMAAAAPUHN HEKAU COHOA KYAAQUE HAMUNICACcHOA Xocun
Kuau Mymxun 6yaca, y xonoa f(x,, x,, ..., X,) npumumus pexyp-
cue hynuruua oe6 amasadu.
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Bouwmnanruy Ox) = 0, A(x) =x+ 1, [7{x, x5,..., X,) =X,
(1 <« m< n) dynxkumanap sa f(x,, x,, ..., x)=a{ae N), flx, y)=
=x+y, fix, )=xy flx, y)=x (x*=1) dyHxuMsinap IpMMHUTHUB
peKypcuB (pyHKLMANAp O6Yaaau.

8-Tabpu@. Azap f(x,, x,, ..., X,) Pyuxuusnu bowranruy
GYHKUUARAPIAR CYREPROZUUNA, NPUMUNIUE PEKVPCUS CXeMacl 6q
MuRumanaai onepamopu (\L- onepamopu) amMairapuRy ueKxal CoHoa
Kyasau Hamuxcacuda xocua Kuauiwd Mymxux 6yaca, y xoada
flx,, x,, .., X)) Kucmuil pexypcus (pexypcus) @yuxuun oe6 ama-
Aaou.

by keluHrn TAaBpU(]p TPUMMTUB PeKYpcHB PYHKUMSIHUHT
TabpUPUaaH Pakat downaHruy GyHKUMIapra Kyiuumya pa-
BUWIAA [L- ONIEPATOPUHM K¥nnawra pyxcaT GepuaraHu 6unaH
dapx xywraan. IWyHUAT yUyH XaM xap kaxdail npumumue pexyp-
cus QyHxyus V3 Hasbamuoda Kucmud pekvpcus Qynkuus 6yaaou.

9-tavpud. Azap f(x, x,, ..., X,) PyuKuua gucmui pexyp-
CUB B4 AP2YMEHMAAPHUHZ DAPHA KUIMAMAAPUIA AHUKAGH2AH GYACd,
¥ x0a0a f{x,, X,, ..., X)) yMympexypcue @ynxuus 0e6 amaradu.

Kyitnnary ¢byHKUMAnap ymMmyMpeKypcup GyHKUMsIap Oynaau:

AMx), 000, {7(x), fr, x)=y+x,
f(ya x)=x‘}",f(y, x)=x+n.

A.Yeépu Tezucu. Xap Kandail unmvumug Xucobranye4y
PYHKUUA Kucmull pexypeus Gyrxuus dyaaou.

by Te3ncHU ncboTaall MyMKHH 3MaCUTMHU I0KOPHIA aiT-
raH AWK, YYHKU ¥ UHTYHTHUB XHUCcoOnaHyBYH DYHKIMS HOKATb-
Wil MaTeMaTUK TYLWYHYACHHY KAThWUH aHuKIaHraH KMCMUii pe-
KYPCHE (YHKUUSA MATEMATUK TyLIyHYacH GuiaH OORIaimu.

AMMO, arap wWyHAa# MHTYUTHB XUCOOJaHYBYH PYHKUHA
TY3ULL MYMKHMH Oyncaku, y V3 HaBOaTHaa KUCMHUH pPEeKYPCHURB
¢dyukung 6ynMaca, y xofaa Oy Te3WCHH paj 3THIN MYMKHWH.
AMMO OyHAAM XOJHMHI MaBXYIJAHUIHHH XO3HMpraya Xe4Y KHM
K¥pcaTa oiamMara.
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Teopema. gy, v, ..., y,) npumumug pexypcue (Kucmuii
PEKYpCU8) PYRKUUR 84 X\, X, ..., X, Xap Xua Y3eapyeuunap 6YAcun.
Acap xap 6up i (1 <i< k) yayn 7, yzeapysuit X, X,, ..., X, y3eapye-
Hunapuutz oupu 6yaca, y xoaoa f(x,, x,, .., x) = g2, Zpy s Z;)
(DYHKUUS XaM npuMumue pexypcus (Kucmull pexypcug) Qyukyus
aadu.

Hcbor. 2, =%, (1</<n)6yacul. Y xonga

zi = IJ: (xp x’p tery xﬂ)
Ba

Wy, Xos ey X, ) = QU X Xy X)), o, T (X0, Xy, 0 X))

Wlynaait kunud, y dbyukuuauun ¢, 17, ..., {7 dyHkuna-
JApOaH CYMEpPnoO3NIIMA aMaii OpKAAM XOCHT KHIMUL MYMKHH,
SBHU Y NPUMUTHB PEKYPCUB {peKypcHuB) PYHKIIWA OYraou.

by teopema coxra ¥3rapyBUMJAApPHHW KMPUTULI, Y3rapyBuyH-
JlApHUHT VPHUHM alMalUTHpHLI Ba yJapHH aliHaH TeHIJIALUTH-
PULL KapaéHU NPUMUTHB PEKYPCHB Ba KUCMUI PEKypCHB DYHK-
UMt hapHHu ¥3 cUHMIapuaaH YHKapMaciuruHy Ounanpaiu.

4-mucon. (Coxma apeymenmaapru Kupumuw.) Arap
@(x,, x;) IPUMHUTHB PEKYPCUB QYHKLMA Ba Y(X,, X,, X;} = @(x,, X,)
Oynca, y xonnma w(x, x,, X;) XaM NIPUMUTUB PEKYPCUB HYHKUNA
6ynamn. Mcbor kwmvw yayH g, = x, Ba g, = X, ned Oenrunab,
TeopeMagaH (polimanaHWLI Kepax.

S-mucon. (Vzeapysuuraphune Yprunu aimaumupuis.) Arap
¢(x,, X,) IPUMUTHUB PEKYPCUB (PYHKUMA Ba y(X,, X,} = ¢{Xx,, X,)
O¥sica, v XONAa ¥ XaM NMPUMUTHB PEKYPCUB byHKUMa Oynaau.
HcGot kunw yuyH z, = x, Ba g, = x, aed Genrunab, TeopeMagaq
dofganaHuin Kepax.

6-mucon. (yseapyequﬂapﬂu atiHaK mereaqwmupuiy.) Arap
@(x,, X,, X;) NPYMHUTHB PEKYPCUB YHKUMA Ba WX, X,} = (X, X,, X,)
- ©ynca, y xonaa y(x , X,) XaM IPUMUTHB PEKYPCUB (PyHKUMsA GYna-
ad. Micbornaun yyyH Teopemaga n=2, 7, =X, I, =X,, g, =X, 10
Kabyn xunmil Kepax.
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Hatuxanap. 1. Hoap ¢pyHkuua 0(x) — npuMUTHB pe-
KYPCUB (DYHKIIMS.

2. Arapga k — Oupop OyTyH MycDaT cOH 0¥iaca, y3srapMac
Cy(x,, x,, ..., X,) = kK GyHKUMA TPAUMHTHB PEKYPCHB (DYHKLMA-
JUp.

3. Cynepnosuums aManuxu xap 6up f, GyHKUMA X, X, ..., X,
¥3rapyBUMRApHUHT ¢akaT afipuMnapuaaHriHa Goravk O6¥araH-
Ia XaM VWAt MyMKWH. XyooW wyHaafl NTpUMHTHB peKyp-
cHA cxeMacuaa xaMm ¢ GYHKUMA X, X,, ..., X, ¥3rapyBUNIAPHUHT
afipuMnapura 6orIUK OYAMAacAMIM MYMKMH Ba W (PYHKLUWS
S, Xy x5 oy X)) GYHKUMATA XaMza, WYHHHTACK, X, Xy, oy X, ¥
V3rapyBUUAapPHUHI afipuMnapura SOFAHK, OVIMacANT MYMKHH.

Wynnad xunut, xap 6Up NMpPpUMUTHE peKypCUB (PYHKLNA
KHCMHIT pexypeuB {pekypcHB) GyHKUMA OYNraHaury yudyd Kuc-
MW peKypcuB hpyHKUMANAp CHHMU NPUMUTUB peKYpPCUB DYHK-
uusIap CHHPUAAH KeHTAnp.

KncMuit pekypevB hyHKUMA TYLIYHYACH alTOPHUTMJAap Ha-
3apPUACHHUHT acocui TylwlyH4anmapuaan Ovpuaump. WyHn xam
Tabknanat yTamusky, Xap Kauaai KMcMUil peKypcuB PpyHKIUIMA-
HUHT KUHMATH MEXaHMK XapaxTepra ara 6ynraH Mabaym OHp
MpoLERypa EpaMMIIa xucobnaHaau Ba Oy mpoleaypa OU3HUHT
aANrOPHTM XAKHOAMH MHTYHTUB TACABBYPUMM3TA TYFPU KEAaAu.

MKK¥MHYMAAH, Xo3Mprava Kaugail MyaiisH anropurMaap apa-
Tunrad OVAMacuH, yaap €paaMuaa KHitMawiapy XHcoOnaHyBYH
COHnM (apudpMeTnK) dyHKuusnap andatra KUCMHIA DPEKYPCHB
$yHkunsaap 6Vand uukan.

LHIyHMHr y4yH XaM XO3Hpru naitga KMCMHH pPEeKypcHB
(YHKLHA TyUIyHYACH aNropuTM TYWIYHYACHHUHT MMM 3K-
BUBaNcHTU cUdaTaa Kadyn KuAuHrar. ByHH 6upuHuK 6¥aub,
OKOpHAA TabkKuarad VTraHUuMH3AEK, MAMUA Te3WC cHgaThaa
A. YHépy Ba C. Kniuu ¥prara Tawiaaguiap.

Xyaau 1wy xkabu xap KaHmai aNrOpUTMHM MOC TBIOPHHT
MallrMHacK €pAaMyuaa peaan3aumsa KWinll MyMKMH. ANrOpUTM-
HMHI WIMKWH 3KBUBANEHTH KMCMUIT peKYPCHB (pyHKUMS Dyran-
JAUCU YUYYH XamMa KMCMuil pexypceHub dyHKuUMAnap chHbu

e kit b s
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A ouirad TeIOpUMHI MamlKHazap# €paaMiiga XHcoOAaHYBYH
dyuxunanap (TelopuHr 6¥iiMua xucoGaaHYBUR (YHKUMAIAD)
ciHdu B Gunad Oup xunaup, seHU A= B.

E Myamatorn macara 8q monmupuxsap

1. Kyiiunard dVHKUHANADHUHAT TPUMHTUB PEKYPCHB Ba YMyM-
pexkypcue byHKIUANAp 3KAHIUTUHU UCDOTHANT:

D x+y, 2) x7; 3)x-y,

4) o(x) = x -1, arap x > 0 6¥nca,
0, arap x=106¥ca;
5) x—p= x -y, arap x z y 6ynca,
_ 0, arap x < y 6¥nca;
Xx—y,arap x 2 y 6¥nca,
6) [x~y| = .
y=2z,arap x < y 6ynca;
0, arap x = 0 6¥nca,
7) sgn(x) = | 2P X =YovICs,
1, arap x = 0 6ynca;
— i, arap x = 0 6¥nea,
8 = _
) sen(x) {0, arap x # 0 6¥ca;
9 x!;

10) min{x, ¥) = x Ba y COHNMApHUHT HT KHYUTH;
11) min(x,, x,, ..., X );
12) max(x, ¥) = x Ba y COHNAPHHUHAT 3HTI KATTACH;
13) max(x, x,, ..., x,).
H30x. Arap ucbor kuaMwna KuifHancaHrus, y xojaja
3. MeHaenbcOHHUHT «BBeleHHe B MaTeMATUYECKYIO JIOTUKY»
kuToGHaaH ¢oiiganaHudr, 137—138- Getnap.

2, 0(x) Ba {](x, X,, ..., X} QyHKUMANAPAAH CYNEPNO3ULHS Ba
MPHMUTUB PEKYPCHS CXeMACH aMaJyIapH OpPKaJid x + 1 Ba 2x
byHKIMANApHA XOCHN KMTHLI MyMKITH 3MACTUTHHH NCOOTNAHT:

17 — X.Typaesn
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-3
4?/ MycTakua HouUIall YYYH CaBoJ Ba TOMUIHPHKIAp

1. ApvdmeTik GyHxuns, XucobnaHysuu gyHkuvs. bownadrid gyHk-
LMsaap.

2. dyukuuaAnap cynepno3vuvsacH, TIpUMUTHBR peKypcHs CXeMAacH.
MuHuManaw onepauracu (M-onepaTtopH).

3. MpumuTye pekypcuB GyHKUHA., KueMuidl pexypchB (peKypoHB)
byHKLMA.

4. Ymympekypcus pyHkiuws. A Yépy Te3mcu.

5- §. TolOpHHT MAIIHHAJIAPH

Ommaeuii myammo. Euww aneopummu. Towopune mawunacu,
Tawru ascasum. Huxu asgpasum. Jdenma (Mawunanuue
mawgy xomupacu). bowxapyewu xairax. bownanruu axbo-
pom. Mawuwna dacmypu. Teropune Qynxyuoras cxemacu.

Arap 6upop oMMaBUi MyaMMOHM €YHLI ANTOPUTMH Mab-
niym G¥nica, y X043 YHU peanu3alus 3THUIL YYYH 1LY aarOpUT™M~
Jla aHUK EpUTHATAH K¥pcaTMallapHU HXpO 3THWI 3apyp. ANro-
PUTMHM peanv3alud 3THW XApaéHUHUW aRTOMATIAWTHPHILL
FOSICH, TaOUUMKKU, WHCOH OaxapaguraH WUIHM MAlIMHAara y3a-
THIWHKW TaKo30 Kunaau. byHpai MawmHanu XX acpHuHr 30-
Muamapuaa amepuka mateMaturd 3.FlocT Ba aHTIMA MaTeMaTH-
™ A THIOPHHT TaBCHs 3TAMIAD.

ThIOPHHT MalMHACH TYLIYHYACH OV3ra WHTYHMTHR MabayM
6yarad XuMcobmaul rnpoueaypacUHU 3/IeMEHTAp ollepauusnapra
AKpATHIL HATHXAcUAA XOcUn OVnaad. THIOPUHT TabKUANAKIN-~
KM, UCTAArTaH MYMKHH O¥AraH XucoOgaliHu YTKasHII Y4VH
YHUHT 3JIEMEHTap OflepauNaNnapHHU Takpopaall eTapiu.

TelOpUHT alipuM TYpAard Has3apuil XucoOiall MalllMHacH-
HH W30X1a0 0epau. by MalIMHa MyaitsiH MEXaHUK KypUiMa 3Mac,
Banku «xaénuif» MateMaTUK MmatiMHanup. bepuiaran k¥pcatma-~
HY DaxkapyBun XUCOONTOBUM ofaMiaH EKM MaBXyHd pakamau
Xucoonawl MalwvHacHaaH TeIOPHMHT MAllMHA3CH WUKKM XUXaTu
Ounad dapk KMaaau.
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BupHH9HAAN, «THIOPUHT MalUMHACKH» XaTO KHUJa oaMaiinu,
ABHH Y OFMIIMal (deTra yuMKMacdaH) KYypcaTHUJTaH KOHOAHH
Gaxapanu.

Vkkunamngan, «TbiopUHT MalUWHACH» TOTCHLUWAN YEKCH3
XOTHpa OMNAH TabMUHIAHTAH.

OHau THIOPHHT MalrMHacH TyllyHYacu OunaH OGatadceun
TaHWWAMK3. ThIOPUHT MalIMHACHHY KyYHUAAruiaap TYIUK aHUK-
Aafiau:

1. Tamkn andasur, asuu 4= {q, a, a,, ..., a,} YEKIU CHUM-
BOJUIAD TYTUIAMM. A TYNAaM 3J€MEHTIapHHUHT YEKJIM KeTMa-
KeTNHIn A TYTuiaMparu cps geiivnaav. CY3HU TAWKUA 3TYBYH
CUMBOMIAD COHM IUY CY3HuH2 y3yHAu2Y JeAUNaau.

MacanaH, A4 an@aBATHUHT Xap OUp IMEMEHTH YIYHIAUTH
| ra TeHT 6yaTaH cy3aup. By andapuTia cy3 KypuHUIINIA Ma-
uriHara SepuaanMrad ax6opot (MHbOpMallia) KOMLIALITUPHIIA-
v, MauHa ¢¥3 kypuHuwuaa Sepunrad HHQOPMAalIUAHH KanTa
wiuaal, SHIY c¥3 XOCKA KWiIaau.

2. Viykn axdasar, sbHY g, 4, 4,, .., 4,, 11, 1, H cuMBOI-
nap. g, q,, Gy -5 4, — MAWMHIHUHT YEKIH COH XONAATNAPDHHH
ndoganaiign. McranraH ManmrMHaHUHT X0NMaTAapy COHM Ta-
MunnaHraH Gynanu. Mkku xonatoa maxcyc Basuda Gaxapunamu:
¢, MAlIMHaHWHT GOUITAHFNY (JacTAalKK) XonaT, g, — HaTH-
XKaBH# (OXMprH) XOAaTH (TVxTaml xonatw), 1, J, H — cypunviu
CHMBOJLTApUAMP {VHITA, YaIlra Ba Xoluaa).

3. Ukxku ToMoHra YeKcu3 JABOM ITTHDHIN MYMKHH O¥Aran
JeHTa (MAUMHAHMAT TAIIKH XOTHpacwu). Y KaTaxvyanapra (sueit-
Kajapra) 6ynuHrad ©ynasn. Xap Oup katakyara ¢axar burta
Xapd E3WIHIUM MYMKHUH. Byl KaTak4aHW g, CMMBOJIM GuiaH
GexrmmaiiMus (VI.1- utakara xapasr).

a, a, a a

3 3
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4. Bomkapyryn KanIak (Yosopka). Y neura 6yiinab xapaxkat
KHIaaM Ba DHpoOp KaTakua (s4yeiika) Kapmucuaa TYXTaluld MyMm-

kuH (VI.2- wakm).

V1.2~ maka.

by xonaTaa «kajinak Katak4aHu», STbHH CUMBOJIHM «KYpHES Ty-
puban» aeb aitraMu3. MawuHaHUHT OUp TaKT JABOMUIATH ULHKIA
Kaak GakaT 6UTTa Kataxyara cypuiauiuin (YHrra, barra) ékm
XOHHAA TYPULLH MYMKHH.

Jlentana cakaHaérrad Xap Gup HHQOpMaLMS TAIIKH anda-~
BUTHUHT ¢, AaH (api/id 4eKIu CUMBOMNAp MaXmyacu Owmnad
TacBMpAaHany. MauiHa wiu OoLIaIHAAH OJIIHH JIEHTAra 6out-
Aanruq axbopom (DoOIWNAHFUY MabaymoT) Oepunaau. by xonpa
GoluKapyBYM KaWlaK, Kouaara acocaH, ¢, GolLNaNFUY XOMaTHU
KYpcaTyBYM OXMpry 4an Gesru kapinicuaa typaau (V1.3 waki).

a, {a, |a, |a, |a, |a,

U

MalMHaHKHr I TAKTRAp AUFMHANCHAAH ubopaT 6¥iud,
U TapoMuia QoLInanrFuy uHpopMaums opajiukK, UHQOPMALIUs-
ra ailtaHaau. _

Boumaurny undopmaniua cxdarinia neHTara Talkyu anda-
BUTHIHT KaTaKyanapra UXTHEpHW paBUIUAA KYHWATAH 4YeKIH
CHMBOJUIAD CHCTEMACHHU (andaBUTaAarn MXTHEpHIT cV3HH) bBe-
pvill MyMKMH. bepuiran GowaHrid uH$opMalMara GoFnK
GYAraH MKKY X XON OYAMINY MYMKWH:

¥1.3- maxa.
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1. MalvHa YeKIH COH TAKTAAH KeHHH TYXTalau (g, TVXTau
xonatura yranu). by xonna neurana B uHdopmaltus TacBHD-
hNaHraH 6ynany. by xonma MawiMHa A 6olwTaHFy MHGOPMaLsra
HUCOATAH TATOUK, ITUIAAMUraH (KYIUTaHWO GY¥nagMran) Ba YHU Kaiita
nurtad B vamvixkasui uHdopMauuara Keatupran ae6 ailitunaay,

2. Manmua Xed Baxy TyXTaMaiioM, SHHU ¢, TYXTaul Xona-
Tita YT™Matian. by xonma mammHa A douanFud HHpopMaLus-
ra HucOaTaH TATOMK STHAMAAM Oeb aliTWIanu.

Maitunaa HIWUHWHT Xap OXp TakTHAa KyWuaard §yHKUno-
Haml cxeMa OyiiHYa XapakaT Kuaaau:

T
aq; —>av{f7q,.

By epna a, a, — Tawky angaBUTHAHT Xapdiapu, d» 9, —
MAUIMHAHUHT Xonatnapy; f1, J, H — cypunuin cCHMBOJUIAPH.

BolukapyBuM Kajimak JieHTana KaHaai xapbHu Kypud Typ-
rayiurM (GM3HMHT €3yBha g) Ba MalliMHa Kaiicu xonataa {Gums-
HHHT -€3yBOA qj) TypraHavrura Kapa®, 6y Taktaa y4 3J€MEeHT-
Iad ubopat KoMaHza (SYHpyK) unwad yuKunaou:

1) x¥pud Typynral xap® anMalITUPUITAH mawKu asdpasum

xappu (a);

I
2) KeJIryCH TaKT YUYH TallKU XOTHpa ampecH [.{{I ];

3) MalUMHaHMHT Kelrycu XonaT (g).

XamMMa KOMaHIanap MaxMyacH Tolopure mauunacununz
Jacmypury TAUKUI XWwiagy. JacTyp MKKH YIYORIY XaaBasl LiaK-
auga 6¥nud, yHu Tewopunz ynxuyuonan cxemacu ne® aranamm.
byHaait cxema Kyluaaru xagpanga Mucon cudatiaa Gepunra.

4, a, a;
4, a4 4, ang, a,1 4,
7 | QA hRq 4,84,
4 | Grd, ang, a,H4q,
4q, @ hg, Gyngq, ang,
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AHUKKH, TpOpUHI MallMHaCHMHHUHI MWK OyTydaaliura
VHUHT AacTyph Guaad aHUKIaHamK. Arap UKKuTa Thioputr ma-
IWMHACUHUHT PYHKUHOHAT cxeManapu Oup xun 6¥nca, y Xonna
ynap 6up-6upunad dapk KuaMainau. Xap xun TelOpHHT Matip-
HATAPH Xap XW1 AacTypaapra sra Gynaau.

byHaaH xkefiMH ThIOpUHT MAlMHHACUHUHT Xap XHJ KOHQH-
rypauuaiapuHy (Tapxuil KYpUHULIADUHH) coamapok, Ugoaa-
DAL YYYH JIEHTA B4 YHHMHI KaTakuanapuhy ndonanaMaciaH ax-
6opoTHH akar c¥3 waknuaa €3aMu3. bolwiKapyByd Kajanak Ba
MALUMHA XOJaTHHHU Mdodanall cHdaTHAa MallMHA XONaTHHU
€3aMu3.

HOkopuaary xaapanaa Gepunray GyHKUKOHAN cXeMara Moc
KenysuH ThIOpHHI MalUMHACHHWHI HWHHM KYpHO VTaiiiiuk.

1-Mucoa. JlacTradbku KOHQUIypauud Kyliugaruya Gepun-
rad OYacuH:

4

Bowkapysyn Kaanak a, xapbuHy Kypub TyprasHadru sa
MAauMHa ¢, Xonatga OYAraHivry yuyH MailivMHa 4,4 4, KoMaH-
NaHW WWIab yMKaay Ba HaTHUXaga MKKMHYH KOHGHTYpauMaHU
XOCUA KHAAMM3:

7

Pasiianku, HasGaTnary KoHGUIypauuanap KyAujaru Kypu-
RULDIapna 6¥aanu:

a, a, a, da, =~  YYHHYH KOHO}HIypauus,
4

a, a, a, a, a — TYPTUHIY KOHOUrypauus,
g,

a, a, a, a @ — OeWHHYU KOHPHTYpAUHA.
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BeltyHuy KOH(pUrypauusia MaluyHa g, Xonataa (TyxTalu
XOJIaTHIAA) TYPTaHIUTH YYYH a,4,4, C¥3 XUCOGNAIIHUHT HATH-
XKacu 6¥mann,

2-Mucon. bolmaHrFHy KOH(MUIYpALNUA KyHuaarnya 6yacHH:

a, a a a a a,

%

Oxopuaarn pyHKUHOHAN cxemalaH (oiparmaHud, Kyiiu-
Jlard KoH(Hrypauusaapra KenaMmus.:

0 | | 2

a, a, 4@ 4, a, @ ™ WKKMHYU KORQUrypauus,

9

a, a 4, a, a4, 4, ~— YYMHYU KOHDUIypaiug,

g

a, a, a, a, a, 4 — TYPTUHYK KOHGUrypauus,
!

a, a, a a4 a, a — OGewunyu KoHdHIypauus,
9

a, a, a, 4, 4, a — OATHHYH KoHdMrypauwms.
9

Wxxunyn Ba onTMHYM KoHuUTrypauuanapaad KypuHus Ty-
PUGAMKHN, MAIUMHAHUHT MLI XAapa€HWU TaKpPOpAaHIU Ba, JHeMak,
HaTuXa G¥IMaitou.

6- §. TelOpHHr MAWIHHACHIA AJTOPHTMHH
peanu3ands KuIaur

[] Areopummaapru pearusayus smu. Viauk cucmemada n dan
n+ 1 ea ymut areopummunu peasusauus xuauwe. Hamypan
COHAGPHU KYUiUW ajeopummuny peasusauus xuauw. Eexauo
AAOPUMMUHY Peanu3auUs KUAUUL.
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AlpuM oanunit apuMETMK ANrOpHTMIAPHR peann3allng
KunanMrad (aMajra owupandra) TriopUHT MRIMHHACHHU KaH~
Jal sAcaliHi OUp Karop MHCO/LUIapIa KypcaTaMus.

I-Mucoa. ToiopuHr MAIMHACHAA FHIHK CHCTEMAIa 2 AaH
n+ 1 ra yTam aJropUTMUHN PEANTHIAUHA KH/MII.

Euum. VHIMK cHCTEMana # COHHUHT £3yBH GepHAraH
O¥nCHH B2 1+ | COHHMHI VHIVK cHCTeManar# €3yBMHM Kypca-
TUUI Tanad 3TWICHH, 9bHH f(#) = n + [ DyHKUMAHY XHcoOnail
Tanad ITUACHH.

PaBlnasky, MalIMHAHUHT Tamkp andasutu 0, 1, 2, 3, 4, 5,
6, 7, 8, 9 pakamnapunan Ba 6y xarakya a, gaH ubopar 6ynu-
WK Kepak. JlenTara YHAMK cCUCTeMala » cOHHYU €3aMus. by epna
Karopacura 6Yuil xoficus xap 6up karakuara OMTTa pakam &3u-
JIAIH.

K¥iinmnrad MacaiaHy eduil yYyH KIHHUHT OMPHHYM TaKTH-
Ja MalllMHA # COHHHHT OXHPIW PakKAMWHH VYUpHO, YHH OHp
OUPANK KATTa COHTa anMallTMpHO Ba arap OXUprv pakam 9 co-
HUOAK KHYHK O¥nca, ¥y XonjJa TyXTall XOiarura YTUMH Kepak.

Arap n COHHHHT OXHpPry pakaMu 9 dyaca, y xonma MalliMHa
9 pakamuuu yuupu6, GYill KOATaH KaTakvara O paxamMHu €3u0,
ViIa XonaTia KONMraH XoJaa 4arra i0KepHpPoK, paspaiM KyLUHA-
CHra CYpWIRIIM KepaK. by epaa MUIHMHI MKKHHYH TaKTHAa
MalIMHA IOKOPUPOK paspanny pakaMmra | COHMHM XYiUMiy Ke-
pax.

Tabuuitkn, yanra cypwiMil NMAainTHIA WKOPUPOK paspsAuin
paxam 6¥nmaca, v XoAma MalyHAHWHT QOHIXKAPYBYM KaJUIary
OV KaTakyara YHKMIDM MyMKMH. by Xonartma 6Viu Katakdara
MaliHa | pakaMuHH €3a0u.

ARTWITaHMApAaH 1Y Hapca KeAuO 4YHKaauku, f(n) =n+ 1
GYHKIHSHY XHCOOMAIU aJlrOPHTMUHM peasu3alivs 3TUIU f1afi-
THA2 MalMHa Gop iy ¢, Ba ¢, Xonatnapia oynany.

Illynoait Kb, VHAIHK cucTeMagza # JaH » + 1 ra ytum
ANTOPHTMUHY peaTr3auus 31aaurad TolopHHT MalllTHacH Kyitu-
Jarg KypuHniuna 6inagu:
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e, o v 23456 7]8]¢9

Lhg, | Lhg, | 2hq, | 3hq,|dhq, | Shq,| 6kq, | Thq, | 8hq, | Ohq, | Ohg,

q

Kyhupa » = 183 Ba n = 399 coHmapu y4yyH MOC pasBulLIa
YAAPHUHT KOHMHUIypaUMsIapy KeNTHPHITaH:

a, 183 q, a, 39% a,
4 9

a, 184 a, a, 390 a,
4o il

a, 300 q,
|

a, 400 q, -

il

2-mucon. Harypan COHIAPHH KYIIMII ANTOPHTMH.

MauHa neHTacura TaékKyagap MaXMyacu 1AKJIWAAa UKKH-
Ta cOH OepuaraH 6¥ncHH. Macanan, 2 Ba 3 ¢coHaapu. by coH-
napHu Kuuin Tanad atwicHd. Kyurvur ¢CMMBOAHHH {BearucH-
HM) onay3da dunan Genrwnaiimus. Hlynpai kunu®, Mmamnuea
JIeHTacura Kyiunaru cys é3unaau:

a || *[]]a, (1
(1) cyzra TaTOMK 3TUIN HATHXKACHAA 2 Ba J COHMapUHWHI Hu-
FHHOUCHUHH, THHH

a, |111] a (2)

cy3uHm Bepanurad GYHKUHOHAN CXeMAHHM TOTIHIL Tanab 3Tunamu.

Kynunran mMacanaHu eyuun xkapaéHUHA H30X1a0 Gepailink.
Hactnabkd MOMEHTAA MAlUWHAHHHI KAJNAryd 3HT Jarngard Ta-
€KYaAHU KYpUO TYPCHH. YHH TO OMpHHYH OV KaTakyara 3pHIi-
TYHYa XaMMa TaéKuya Ba IoJay3danapHu 4eknad YHrra cypuit
Kepak. By 6V karakyara ©upuHYn Taékya €3mnagn. YHIOaH
CYHI MKKMHYHM Taékuara KaiTud kenuil Kepak Ba yHU Yaupud
TyxTau Kepak. MaluyHa MIUMHHHT XaMMa TaKTMHM KyHHOAry
Moc konrdurypauusiapaa udgonanad GepaMus:
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1) ag fi*l]a

9
4y a, f+ilia,
5t
7y ai=lila,
9
10) a, {* il a,
e

13) g i+ {illg

d;
16) aym |l a,
q2
19) a* 1l a
U
22) a, {14,
d;
25y a* {1 a,
qs
28) ay ({11 a,
4,

2) ayi*iiia,

9>
5) ayi+ilia,
P
8) a |*|llla
U
1D a, i*itl]a
ds
14) ap{*{{Ha
43
17) ay*|llla,
P!
20y ag+[H{a,
a;
23) ay+ 1] a
(K
26) a,*{illa
VE
29) a, il a,
'y

3) al*lllq
5
6) a |} Hag
P,
9) a1,
d;
12) ayi*iiila
d3
15) ay |*[||1ap
g
18y ap+ilila
'}
21y g il e
4,
24) g+l
s
27y ap*1iilla,
4,
30y aa* 1.
4y ‘

DBy XapatH MacaTaHHHT eYHlil ATTOPUTMUHH KyIHAATH HKKY
YITIOBIH KaXBajl IaKga €3MuIra WMKOHHAT APATaln:

a, * J
q] aﬁHqﬂ aﬂnqi'
g, | tng, | *nq, | ing,
4y | 474, * g, 1ag,
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LyHnait xunub, 6y epda < a,, #, | > TalIlku and)aBut Ba g,
i, 4y ¢, MaNIHHA XojaTiapuaad bodganaHuiay,

3-mucoa. Eskaua anropurmn.

EBknnn anropuTvu GepHAraH MKKWTA HaTypan COH YYVH
YJAQPHUHT 3HT KaTTa yMyMuil OVNyBYHMCHHHM TOMULI KYPUHK-
MKAaru MacajliapHi evaiu.

Mavnymky, EBKIHA anropUT™MU KyHHIArH KAMAIOBYUU COH-
Jap KeTMA-KeTAUTHHU TY3ULUTA KEATUpunanu:. GUpuHumMcy Ge-
PMATAH UKKH COHHUHT 3HT Kartacu OYnaay, UXKKMHYNCH — Ku-
WU, YYUHYUCH — OUPUHUYM COHHM WKMHuYKWCUTa OyaMnigaH
XOCKHA OYNraH KONAMK, TYPTHHYMCH — MKKUHYM COHHM YYMH-
uMcura OYJIULEAAK XoCcHJ OVATaH KOMAMK Ba X0Kas0, TO Kon-
AWKCH3 DYAMHIYHYA AaBoM ITTHpuiIaau. Oxuprd OVauilgard
OVAYBYM Macana eYNMHMHHHT HaTHXacu OViaau.

brsnan EBxAuA alropuTMHHW ThIOPUHT MAWMHACHHUHT
nactypH cudatuga udomanaur tagad arunagy. by mactyp cod-
AApHUM TaKKOCAAlul Ba afUpHUIN UUKUIAPUHUHT HaBGaTMA-HaB-
Dat (HasOaTMAUO) KEMUIWIUHK TABMUHAAWY KEpak.

Typrraxapdaan ubéopar < g, |, o, p> Tawky anQaBUTAaH
dofinananamus. by epaa g, — 6y KaTaKk4a cuMBOAN, | — TaéK-
ya, o Ba B — TaéKuya PoOJWHM BAKTHRYANMK ViiHakaurad xapd-
ap.

MacanaHuHT eymavimvHN GownaHFid KOHGUTypauuacu

a1 g,
4

Oyarad Xoim yuyH 4 Ba 6 COHMAPUHEWHT 3HT KaTTa yMyMUIi 6Y.1yB-
YHCHHW TOIUI MBCcOomMIa Kypub yraiinuk.

BupyuHyn Hapbarna MaluMHa JeHTaAa E3UAraH COHMAPHU
Takkocaawit kepak. Uly makcam yuyd MaltvHa GUpUHYM COH-
HU HHOTANOBYY TaCKUaNapHi o Xapghu 61NaH Ba UKKIHYY COHHH
vdofanosul cornapau B xapgu OuiIaH aIMaAUTHPUIIM Kepak.
MawiyHa MWHHUHT BUPHHYH TYPT TAKTHTA MOC KEAYBUH YHUHT
Kouburypanuscy Kyiiaaruga ovnaau:
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D a1 ] 2) a][ofilil]a,
4 P!

3y aplileiliitla, 4) alflaB e,
U a4

[y Gunan xactnabky CONMAPHM TAKKOCHALI LWHMKIIH TaMOM
Oynud, aiupum unkiIu GolmaHagd. by UMK AaBOMHAA KWYHK
COH JleHTaJaH ByTyHAakura fuupunand, § xapdu 6unan 6enru-
JIAHTAH WKKWHYH COH Taékvasjiap OunaH anMaluMHaaM Ba, Jie-
MaK, Karra 6 cOHM UKKUTA 4 Ba 2 coHnapHra GViIiHamy.

by onepauusnapra 6up Katop KondHrypauusanap TYrpu Ke-
Aany. Wynapnan alipaMaapuHy €3aMu3:

a,acaaBBBp|la

4

aoccaBBBBila
g5

aya, aoxaBRBB||a,

q3

ay gy ay ay ay BPPBI|a,
a4y
Gy Gy Gy Gy Gy [BBBIa
d3
a{') ay @y Gy a, || 1111 4,
5
8y Gy Gy @y G | |11 gy
5]
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Ly 6uaH BUpUHYM afUpUII UMKAY TaMoM GVnaau.
DHIW MallMHA 4 Ba 2 COHNApWHM TaKKoC/Hamy Kepak. by
CONMAPHY TAaKKOCAAL LHKIH Kyluaaru
g llaappa,
q4
KOHGUTYpALUSATA Ba alMPHLI IUKIA
ay |1 a
‘HpuTypauusara oMud Kerald. YYHHYM TaKKOCHall UKW 2

Be | COHJIAPHHUA
a, oo Bfa,

s
KoHGMHUrypa: $ra Ba alHpyLI UHKINA

4y ||aa
9o

oxupru Kkoudurypauusara onud xermaau. Llyunait kunno, Teio-
PURT PYHKIIMOHAN cxemacH yiuby KYpuUHUIIHAA Oynamd:

a, ! o p
q, a,n q, CH g, oz q, Bsg,
q, | @44, Bug, ang, Bnag,
q, | a,n4q, |% g, a,n g, |n g,
g, | a4, |n q, |2 4, a,14,

7- §. AIropuTMIAap HA3APHACHHHHT ACOCHH THIOTE3aCH

Yuusepcan yeya. Tviopune mesucu. Toropune, Yépu, [éoea,
Kaunu 8a Mapxoe onzan namudxicasapruuz 3xK8UeaAEHMAURY.

TrIOpMHT MalIMHACKH ANTOPUTM TYLUYHYACHHH aHMKJIani-
HHHr OWrTa #ynuHn kypcarand. Ly tydaiinn 6Up HeuTa ca-
BoJNap maitno 6ynagu: TeIOpMHT MalMHACU TYLIYHYACH KaH-
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qaTuK yMyMmult 6¥naan? AnroputMmaapHu TelOpUHT MalliMHACH
BocHTacH 6MiaH GepHil YCYAHHH YHUBepcan ycyn aeb 6ymaan-
MH? XaMMa alroOpUTMAAPHK LY ycya OuiaH Gepyll MyMKMHMU?

Yy caposnapra X03upry BaxTaa Masxyad Oyaran anro-
PUTMIAP Ha3apUACH KYHMIArd rumnoresa 6UWnaH Xaeob Oepaam:
xap xanoai areopummnu Toropune ynyuonan cxemacu opxatu
Oepuw 8a moc Toropune MAQUIUHACUGA PeaNU3AUUR SMULE MYMKCUH.

By runotesa ThiopuHr Te3uCH e atanany. YHu ncGornam
MYMKHMH 3MAc, YyHKM Oy Te3UC KaThUil TabpudaaHMaraH airo-
PUTM TYIIYHYACUHWN KaTbHN aHMKAAHTaH TBIOPUHT MallMHa-
CHHUHT TYuIyHYacH OunaH Oormaiau.

By Te3ncHu pasx syl ydyH ThIOpUHT MallMHACKAA peaiiu-
3AUUANAHMAMANTAH (aManTa OLUUPUAMANINTAH) ANTOPHTM MaB-
KYAAUTHHN KYpCaTHIl Kepak. AMMO X03Mprada aHuKNaHTaH
XaMMa anropuTMiapHd ThIOPUHI QYHKIMOHAN CXEMacH OpKa-
U peann3alis 3THIW MYMKHH,

IllyHr xaM Tabxkuana® yraMuskd, MapKOBHUHT HOpPMan
AJIFOPUTM TyliyHdyacd xamaa UYépy, [énen Ba KauHM ToMoHU-
JaH KUPUTHIrAH PeKypcUB anroputM (pexypeus dyHKUMANAp)
TyWyHYanap ThIOpHHT TOMOHUIAH KHPUTHATAH ANTOPHTM Ty-
myH4yacH (TbiopHHT OYHKLUAOHAN CXeMacK) Oiial SKBUBAIEHT-
avru ucboTaaHraH,

by aamun ¥3 nasGatuaa THIOPUHT TMIIOTE3ACHHUHT TYFPH-
JUTMHY sHa BGup MapTa Kypcatu® ¥raan.

-
Myammoasn macasa éa monuupuxaap

L. o(my=n+2, o{n)=n+4, ¢{n) =0 pyHkuUsIaPHYU XUCOOIOBYK
ANTOPHUTMIAPHU ThIOPUHT MAWIMHACHHUHI AAcTypiapu
cuchbaTmaa noaanaHr.

arap x = nea,
2. sgnx = 0, arap x = 0 6V,
1, arap x = 0 6¥nca,
OYBKUMAHK XxUcoBa0BYY THIOPUHT MalWIWHACHHK TY3IUHT,
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3. E %o 1, arap x = 0 6¥nca,
- e = 0, arap x = 0 6ynca,

dyHKuMaHY xucoOaoruM ThlopUHr QYHKIIMOHAN CXeMacH-
HU TY3HUHI.

4. ¢(n) = 2n GYHKUMAHU XUCcO6IOBYM THIOPHHI MAIMHACHHY
TY3HHT.

1, arap n coH p coHra OVsuHca,

5. fy(n) = {0, aKc xonga

QYHKUHAHH XUCOOAOBYH THIOPHHT MAILMKACHHMHT JacTyp-
napuni {a,, 1} angasutaa E3MHr.

6. dyHxumonan cxeManaph Kyiwaary 1, 2- xafeannapsa 6epun-
raH TeIOpMHT MallirHacH KaHmalt ¢pyHKuMsapHy xucobaaiau?

l-xansan 2-xanBan
a, | ag I

¢, | ang, | lrg, g, | Ing, |24,
G | %G, | lag 9, | ang, | lag,

g, | ang |2 g,
Qo | %Gn4,, | lag, q. | lng, | aymg
q, | ang, | lag, g | a,nq,
4, | # 0 Qo H 4y 45 . K 4, | 4,
QG| %%"4,, 4, ayn g, ay g
qp+3 CIOH qo GOH qM
qM a,n gm

7. DacTypyn Kyimmar# GyHKUMOHANM cxeMma (3- Xaisajl) opKamu
Oeprnral TeIOpMHD MallMHACH KaHOaal KY¥pHHHIILAAry
yHKUMAHN Xucobnaiau?
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3-xamgBan
a, | o B
g, | a14, Ing, ang, Bng,
q, Bagq, 01 q, Bag,
g, | a,n4, [# g,
4, a,h g, (7 q, [n4q,

HN3o0x. Mucommapuy euuiuna JI.M. JIuxtapHukos Ba
T.I. CykayeanapHmHr «MareMaTtuyeckas JIoTMKa» (CaHKT-
IletepOypr, 1999 i1.) knToOMAaH doNAaRaHUIIHM TaBCHA
stamus, 248—250-6., 275—281-06.

AR
@/ MycTakua BIIAIN YYYH CABON BA TONIIHPHKJAP

1. Ommabuii myammo. Eumin anropdti, THIOpUHD MalURHAIAPH.,

2. Tauiky pa naxky andasut. MaliHHAHWHE TALIKH XOTHpach. boluka-
pyBY¥ Kannak. boummanruu axGopor. Mamuta gactypu. TeiopuHr
HYHKIIMOHAT CXeMACH.

3. TorOpMHE MalIMHACHAA ATOPUMTMHHU Peanu3aliig KHAHILL

4. Hatypan coHAapHH KYLUIML AArOPUTMUWHY peanu3anna 31Hiu. Erknna
ANTOPUTMHHK peanu3alusl STHEL.

5. AnropyTMIAp HazapHACHHHHT acOCHIT TMITOTE3acH.

6. TetopuHT, Yeépy, Tégen, Kinvun Ba Mapkoe onraH HaTHKanapuHUHT
SKBHBATCHTIIHIY XaKHIA,

8- §. MapkoBHHHI HOPMAJT a.uropu'rmlapﬂ

[v] Aapasum. Cumeonsap. Xappaap. Cyz. By cys. Ancopumm. Aneo-
pumm maspuu. Anasum ycmuoazu azeopumm. Asgaeum-
Qazu aneopumm. Tambux smunaduean ancopumm. Tambux amua-
matiduean azeopumm. Ypuuza xyiuw ycyau. Aszopumm cxe-
macu. Hopman areopumm éxu Mapkoe areopummu. Mucoarap.

I-tavpud. byw OVaimacan dexkau cumgoinap mynaamu
aupasum ca anhasumaazu cumeossap xaphaap deé amanaou.
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2-tawpud. Aarpasumoacu xappaapnune xap Kandai wexau
Kemma-Kemauzu wy mynaamoazu cys deé amanadu. Xapgaap-
nuse 6yw Kemma-xemauzu Oyut cyz de6 amanadu 6a ynu ~ cim-
soau Ouaan desusanaou.

Arap 8, S, ... 8, cy3un POunan Ba S, §,...5, cy3Hn Q

OunaH Gexrunacak, y xonga §; §....§8, S, §,..5, c¥3 Pea
O cy3napHuHT SupiawumMacu PO HU 6unavpanv. Xycycuii xonaa,
Pr=~P=PsmBa (PP)P =P(PP).

Arap Bc A 6ynca, v xonma A andaputr B andaBHTHHHT
Keneaqutuwiy (Keneaumupuseanu) ne® anitunanu. PaBlmanku, 6y
xoiaga B HUHr xap oup cy3u ¥3 Haedaruaa A anbaBUTAHUHT
XaMm Cc¥3u OVnagu.

A andaButmary xamma cysnapHuHr tyimamu D, C sca D
TYIUIAMHUHT OHpop KYcM TYriamMu OVICcHH, abHu Cc D. '

J-tabpud. Axuxaanuw coxacu C ea Kuiimamaap coxacu
D oyazan sihpexmue xucobaanyeuu pyuxuus A aagpasumdazu
aqzopumm (azeopugpm) deb amanadu.

4-tabvpud. Acap A aahasumoaeu bupop P cyz U ascopumm-
HUHe GHUKAGHUW coxacuea mezuwiau 6yaca, y xoada U ancopumm
P cyzea maméux smuraduzan oed amanady.

5-tavpud. Aeap Ac B 6yaca, y xoada B argpasumoazu
xap oup aneopumm A asdpasum ycmudazu aszopumm de6 amaiaou.

A andapuTaary HopMaja alropuTM TYLUYHYacH 6unaH A ai-
(DABUT YCTHAATH HOPMAJT AITOPUTM TYLUYHYACH ¥pracrhaary dapk
Kyfa XaM Myxumaup. A andaButoard xap KaHgad Hopmaa an-
roput™ ¢akat A HUHT XapdnapuaaH goiiaananaau. A andaBuT
YCTUAATH HOPMAT ANTOPHUTM 3Ca A ra KMpMaraH 6owxa Kyiumua
xapbnapaaH xam doiizaranmwn MyMkuH. lllyrpail xunub,
A DarH Xap KaHjaai HopMman anropuT™ A yCTHAArH HOpMaa ail-
ropuT™ Xam oVmaam. AMMO A Aa WyHARH anropuTMiap Mai-
XKYAKM, ynap A ycTuaa HOpMasa aJrOpHTM SKaHJIHTUra Kapa-
MacaaH, A 1a HopMan aaropuTM 6yaa oamMamau.

18 ~ X.TVpacs
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K¥n aHWKAaHraH aaropuTMaapHU GHPMyHYa OAAMIPOK,
KagaMmaapra Gyaummn mymkuH. Iy makcamaa pyc MaTeMaTHTH
A.A. Mapxos 1950 #fivnnapaa anroputM TySUIIHUHT acocH (Heru-
31) Kuaub, sneMeHTap onepauns cUQaTHIa up cysHu uKKuH4U
CY3 ypHU2a Kyilulury OATAH,

Azap P éa Q aap A aaghasumdazu cysnap Gyaca, y xoada
P Qea P Q srapuu A asgpasumoaeu ypruea xyiuw opmy-
nanapu 1eb atafimus. By epaa — sa - cnmBoanapu A andaBut-
HHMHI Xapdnapy 3Mac xamia P Ba ( napHHHr xap 6upu cya
O¥nmun MyMkuH., P— @ ¥prura xyiinue gopmynacu odduri
gopmyaa Ba P — - @ ¥puura xyitnw dopMynacu samuxcaguii (xy-
aocaautl) opmyaa 16 atanaau.

Bepunran P— @ Ba P— - @ ypuura Kynit dhopMynanapu-
HUHT HcTanTaH OMpuHu ndoganait yayH P - (-)Q ymyMmuid
KYpUHULISAry €3yBHY MILIATAMMUS.

AndaBUTHHHT KyiHuaary YypHUra K¥itui QopMynalapHHUHT
yeKny pyBxatv

-P|'_>(')Q]$
Pz—)(')Qp

...................

P=()0

anreopumm cxemacu 1eG aranann Ba y A andapuToa KyHunaru
ANTOPUTMHHM i03ara KeNTUPAIHU: arap wyHaait W, Vcyanap (6w
¢¥3 6yauMmnapy MyMkuH) tonuaub, Q= WTV 6ynca, y xonaa
T ¢¥3 Q ¢¥3HMHT Tapkubura kupaau ned xenuiuud onamus.

Buan A andasutaa P cy3 6epunraH 6yncHH. by epaa HKKu
Xon SYaviuM MyMKMH:

1. 2, P, ..., P, cyanapHuHr 6upoprack xaMm P CY3HMHT Tap-
kubura kupmaitad. By TacoukHu Kucka paeuuga U: P> wak-
anaa €3amMus.

2. P, P, ..., P, cyanapumHr opacuaa P cY3HMHI TapKubura
KMPYBUMAAPH TONWAAOW. DHAN | € m £ r MyHOcabaTHM KaHoaT-
NMaHTHPYBYM 3HP KMYMK OYTYH COH m Ba P, c¥3 P HUHI Tapku-
6ura Kupysun c¥3 6yncHH.
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P cY3HMHr TapKuBUra 3Hr yangaH kupraH P, c¥3Hu Q
OUaH aJMalUTHpMILAAH XOocHn 6ynaauraH cy3HM R OeiRnuk.
P Ba R opacupary afTunradH MyHocaGaTHMU:

a) arap P (-)Q, ypuura x¥iinm ¢opmynacu onauit Gop-
Myna 6ynca,

U:PFR (1)
IIAKJIMIA Ba;

6) arap P— (-)Q, YpHuara Kyiduu dopMynacd HaTHXaBUH
dopMyna 6¥nca,

U.Pl-R (2)
IIAKINAA €3aMu3.

(1) xonma U anroput™m P c¥3HU R c¥ara odduii ymrkaszadu
nedunany Ba (2) xonaa {/ anroput™ P cy3HU R c¥ara xamuxca-
eutl ymxasadu 06 aTiaau.

U: Pl R cumBonuk €3ye A andasutaa wiyHnai R, R, ..., R,
cYanap KeTMa-KeTIuru Mapxynku, P=R, R=R, j=0, 1, ..., k-2
jJap yyyH U: RJI—RM Ba €ku U:R_ R, éxu U:R_ I—-Rk
(oxupru xonga U: PR ypuura U: PR é3unaam) skaHim-
TMHH OUNBMpaaH.

Exu U: PE-R, éku U: PER Ba U: R> 6ynraHia Ba da-
Kar wyHaaruHa U(P) = R neb xabyn KunaMus.

I0xopunary Kaby aHMKJIAaHFaH A/ITOPUTM HOPMAA GA20PUMM
&kl Mapxoe asrzopummu neG arananu.

U anropyTMHMHr aMan KWIMILMHY Kyiuaaryua udomanai
MYMKMH, A andasutga P c¥s Oepwiran 6¥nacuH. U anroputM
cxemacuga P, cy3 P HUHIr TapKuOUra KUpYBur Cupunad P, — ()0,
ypHura K¥iuw dopMynaciHy TonmaMmus. P cY3HUHr TapKuOMra
3HT 4anaaH Kuprad P, c¥a ypuura Q dopMyraHn Kyamus.
R, WyH#al YpHMra KYHUIWHWHT HaTUXKacK GYNCHH. Arap
P — ()0, ypHura KyAuw dopMmyaacu HaTuxasui 6yaca, y
X0/14a aATOPUTMHUHT UM TYTaHOu Ba YHUHT KMAMaTH R, 6y1a-
au. Arap P, - (-)Q, ¥pHdra k¥iuw dopmynacu oaaunit 6ynca,
y Xonaa R, ra P ra HucOaTaH MIUIATH/IraK npouelypaHi Gaxa-
pamMM3 Ba X0Ka30. Arap oxupru 6ockuuaa U: R o MyHocabaTHH
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KAHOATAAHTUPYBUM (AbHM, P, P, ..., P cy3napuusr Gupop-
Tacu R, Tapkubura kmpmaitam) R, c¥3 xocHa 6yica, y Xonda
AITOPUTMHMHI UL TYTailas Ba R, YHMHT KuiiMaTu Gyiaanu.
Arap HodanaHraH xapaéH oXupru Sockuyyaa Tamom bDynMaca,
y xonna U anroput™ P cy3ra mambux smuamaiidu 1e6 alTinanu.
I-mucon. {b, ¢} A andasur 6¥ncuH. Kyitnnaru anroputm
CXEMACHHU KYpaMM3;
b—-na
c—>c }

DBy cxema Gunad Gepunrad U Hopman aaroput™m A anda-
BUTHATH TAPKUOMTa KamMura 6uTTa b xapdH KHpraH xap KaHaau
P cy3nuu wyHmai cyara yarapTupanuky, 6y c¥3 P cy3naH yHUHT
TapKuOura “ur vannad kuprad b cy3Hu YYupyin HaTvXKacuaa
Xocus 6ynagu.

X.aKHKaTaH xaM, P cy3 TapknOUra 3Hr YanaaH KYpraH & cys-
JAH 4anpoKAa TYPraH Xap KaHaaw ¢ xapduu ¢ - ¢ ogauii YpHu-
ra Kyitu dopMmynacH ssHa ¢ Xapgura yTKasalH Ba 3HT 4YallAard
b xaphunn b — - A HaTHXABMM VpHUra KyHuin ¢gopMynacu A
HATHKaBUI OY1 cy3ra y3rapTupanu.

Macanan, arap P = cchbc 6¥nca, y xonaa P— - Q, 6y epna
Q= cche. U anroput™ 6V CY3HU V3-Y3Ura ¥3rapTupajiu.

U anroput™m b xapdbu xupmaras 6¥Vus O¥ynMarad cysngapra
TaTOUK 3THIMAMAH. XaKUKaTaH xaM, arap P cy3 dakat ¢ xapd-
napaaH ubopart 6yica, y Xoaua ¢ — ¢ oaauil YpHura Kyiuw ¢op-
Mynach YHK gHa ¥3ura aftrantupani. ¥ xonma xamma sakt P — P
Oynagu Ba OM3 HATHXKABMIT YpHHMIa KYHHIU GopMynacHra Kena
ONMaiiMU3, SBHHU XapaéH YeKCU3 JaBOM 3TalH.

2-Mucon.Aywody {a, a, ..., a} anpasur 6¥ncuH. Kyhu-
Jary CXeMaHH KYpaMu3:

dy = A

a, = A
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By cxemauu V. (q; — A){a, € A) KypurdHiIHAa xam E3ull
MYMKHMH. By cxema A andaBuTaary xap KaHaai cy¥3Hu 6y cyara
ysraptupanurad {7/ HopMan anroputMmaup. MacanaH,

U:aaaaa Faacaalaaalaalna

Ba oxupH U: A >. Hemax, a a,aa,a,) = A.

172717370
3-Mucon. A andaeur S, xapdaad ubopar 6yiacuH. by
xap¢uu | 6unan Oenrusaimms. Xflp KAHAail # HATypal coOH

yYyH MHAYKUMA Meromv G¥fuda 0 =1 Ba n+l=nl napHu
aHugiaiimns. Wyuaak kunud, 1=11, 2 =111 Ba xoKa3so.
H cy3nap pakaminap ned alTimaau. Yy

{A>-1

cxeMa opKanH Gepwirad U HopMan ajirOpUTMHM aHUKJAANMMU3,
A andasutaarn xap Kauvaai P cy3 yuyH U(P) = 1P ra sra 6¥na-
Mu3. Xycycuit xonaa, xap KaHAall n HaTypal COH YYYH
Un)=n+1. Xap KaHZait P c§3 A OV CY3HMHT KUpHUIIMIAH
OOlMaHMIIHHE (UYHKM P = AP) 3cnacak, KeITHPWITaH anro-
PUTMHMHT TYFPUMAUIUIA HiHOHAMMUI,

9- §. MapkoB O¥iiHua KHCMHI XUCOOI2HYBYM Ba
XHcoOnaHysum pyHkungnap

[Z[ Bamamom sxeueanseHm an2opummaap. BKeuU8ateHm aieopumm-
aap. Mapkoe 6yiiuna Kucmuli xucobaanyeuu Qynrxyusiap.
Mapkoe 6yiiuna xucobaanyeyu dynxyusaap. Kucmuil pexyp-
cug yuxyus 6uran Maprkoe 6Viiuna Kucmuli xucobaaHye4u
gyuxuun opacudazu mynocabam. Ymympexypcue Pynxkuus
busan Maprkoe Oyituma xucobaanyeuu (yuxuus opacudazu
MyHocabam.

U Ba K anropurmnap Ba P cy3 6yncud. Arap U/ sa K anro-
PUTMJIADHHMHI HKKAJacu XaM P c¥sra TaTéuK STHAMaiauraH
¢KH MKKalacH XaM YHra TaTOMK 3TWIAOUTaH Ba KEHUHIUA X00a
(P) = K(P) 6¥nca, 6y xonatHu U(P) = K(P) xypuHuwaa ndo-
JanayfiMus,
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YMyMmaH, arap C Ba D 6upop udopanap 6yaca, y xonna
C = D myHocaGar KyHuparuuy 6Gunaupanu: €Ky uxkana udgoaa
XaM AHMKJaBMaraH, €KH MKKanacu XaM AHMKJIAHTAH Ba yriap
oup xua obbeKTHN Gerrnnalian.

l-tavpu¢. Aeap A aspasumidacu ucmasean P cy3 yuyn
U(P) = K(P) byuca, y xonda U ea K asrcopummaap A ea nucbaman
A aaghasum ycmuda Gamamom (mamomuaa) sxeueasenm Oef
amasaaou.

Azap P 6epunzan A aagpagumoasu cyz Oyazanuda xap doum
U(P) = K(P) xamda xeu 6Yamaeanda (P} éxu K(P) cyaraprune
Bupopmacu anursanean éa sHa A nune cysu 6yaca, U ea K anco-
pummaap A asghasumea nucbaman sxeusasenm ded amanadu.

M ywiby {1, *} andaBuT, ® — XaMMa HaTypan COHJap TYrLa-
MM, @ 3Ca 7 APrYMEHTHH KucMuil s3dhdeKTUB XUcoONaHYBYH
apudmMeTHK GYHKUHA, SbHH @ TYTIIAMHMHT alipuM KHCM TYIua-
MHHH (0 Ta aKCJAAHTHPYBYH (PYHKUNA GYVICHH.

B opkanu xey 6ynmaranga GHp TOMOHM aHUKJIaHTaH XO/ija

xap fionMm B ((ky, ky, ..., k,)) = ¢lk,, k;, ..., k,} TeHIIUKHM YpHUH-
v kanagdrad M opary ancoputMHW Genrunaiimusz. By anro-
put™ (k, &y, ..., k,) cy3naan dapk kuaypyu Gonika cyznapra
TATOVK, ITUAMaNAN 1el ¢apaz KMIaMH3.

2-tabvpucd. Azap M yemuda M ca nucbaman B, 2a 6ama-
MOM IKBUBAAEH OVAZOH HOPMAA AA0PUMM MABNCY0 6yaca, y X040a
@ Hu Maproe Gyiiuta xucmuil xucodsaryeuu Qyuxuusn debd ama-
aadu.

3-ravpud. Azap ¢ gyrcuua xap xKarnodai n Hamypaa CoM
VYR (xamma xcotida) anuxaarneaw s8a Mapxoe OViluua Kucmuii
xucobaanyeun Gyrxuus aca, y xoada y Mapkee 6yituna xucob-
Aanyeunt pynkaua de6 amasadu.

MapkoB O¥iiMYa KUCMHI XMCODNAHYBYM DYHKIIUS TYLUYH-
yacy OMAaH KHUCMUiT peKypcHB QYHKIMS TYLIYHYACH Xamaa
MapkoB 6Viinua XMcoBIaHYRUM GYyHKUMA TYWIYHYAcH Gurad
YMYMPEKYDPCHB (PYHKIIMA TYILYHUATAPU IKBUBANSHTAUP.
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Kenrupunran TacaMKHH HcGOTAOBUM Ky#Maaru TeopeMma
MAaBXYI.

l-teopema. Xap xandaii xucmuii pexypcue dynxuus Map-
ko8 Gyifuua xucmul xucobaanyeuu Qyrkuun 6yaadu ea xap Kaw-
daii ymympexypcue gysxuus Mapkoe 6yViuua xucobaarnysuit (yrx-
yuaoup.

Kyfingarn TeopeManapHu MCOOTCH3 KeATHpPaMu3.

2-teopeMa. dzap A aapasum yemuoazu U aneopumm 6yuu-
wa, , QYHKUua Kucmuil pexypcue (pexypcus) 6yaca, y xoada
A angpasum yemuda A ea nucéaman U aseopummea Gamamom
SKBUBAREHM OYA2aH HOPMAR GAZOPUMM MAGxCyddup.

3-teopeMa. Aeap U arzopumm A aagpasum yemudaeu nop-
man aazopumm 6yaca, y xoa0a \, Kucmuil pexypcus gyuxuua 6y-
aadu; azap, Oyndan mawkapu, U aseopumm A aagdpasumdazu xap
Kandail cyzea mambux, amuaaduzan 6yaca, y x010a \y, ymympe-
Kypcue gyuxuus 6yaadu.

Hatuxa. Arap SepwiraH ¢ KucMHil dyHKIHS Mapkos
OyMuYa KucMui xucobmanysun ¢pyHKUHSA GYAca, Y KUCMHMIL pe-
KypcHB GbyHKLIA Xam O¥nanu sa arap ¢ Mapkos 6¥iinua xucod-
JJAaHYBUU (yHKUUA OYiIca, y Xolna ¢ yMyMpPEeKYpCHB GyHKIHSA
XaMIyp.

Hatuxa Ba TeopeMaJapHHHF MCOOTH 3. MeHAeNbCOH KH-
TOOUHUHT [39] 242—244 Ba 246—249- GeTnapHoa KeATUPHITAH.

IlyHpait Kuau6, KeATHPWITaH HaTUXa Ba 1- Teopema
Mapxos 6¥imua KucMui xucobianyBun GYHKUKA TYlLIyHYACH
OwnaH KMCMHI pekypcUB QVHKIUHS (Xyanu uryHaal, Mapkos
6yiinya xucobnal GMIaH pPeKYPCHBIMK) TYINYHYACHHHUHT 3K~
BUBAICHTJIMIYHHA KYpCaTaiu.

V3 HasGatma Yépy Te3ncH GYitMya XUcoOGMaHYBYAHAHK. TY-
1yHYacu 6MnaH peKypcUBIMK TymyHYacH (KucMuil 3¢ ¢eKTHB
XMCODAHYBYAHJIMK TYLUYHYACH KUCMHI PEKYPCHBIHUK TYILYH-
yacura) 3KBUBANCHTINP. A.A. MapKoB alropuTMiap aTaMacuma
HOpMaasaumuptie (HopMaausayua) npunyunuky Apatin: A an-
gasumdazu xap xanoaii aseopumm A 2a nucbaman A ycmudazu
Oupop Hopmas anzopummea 6amamMom 3KEUSANEHMOUp.
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Yépy TezucH OMNaH HOpMALTAMITUPU UL APUHUMITAHUHT 3K-
BUBANCHTANMY AaHUKAAHAK. XakuKkataH xaMm, Yepy teaucu TYrpu.
A andaButaa U anropur™ 6epunrad 6yncHH. YHra Moc keaaan-
ran vy, GyHKuUMA KucMaH 3hdektns xucodbnraHysun Gynaiu.
Y xonga, UEpy Te3HUCHIa acocaH, y, KUCMUIA peKypcHB (DyHK-
umnagup. Hemak, 2- teopemara kypa, U anroputm A ycTugarn
OUpop HOpMal anropuTMra A ra HucHartat GaTaMoM 3KBUBANIEHT-
aup. IyHnaai xuau6, arap Yépu Tesucu TV¥rpu 6¥nca, y xosra
MapKoBHIMHT HOPMANNAIHTHPHLI MPHHUWITH XaM TYFPHIMP.

DHOW HOPMALTALUTHPHII NPUHLIMIU TYFPU Ba ¢ MUXTUEPUE
KMcMaH addekTiB xpucobnavyBuu dyHkunsa, B aca ¢ ¢QyHK-
LUHATa MOC KeAYBYW M aaru anroput™M 6YicuH, l?iopmaﬂnaurm-
pUIl TIPUHUMITHIA acocaH 1‘3’1p anroput™ M yctuparu bupop Hop-
Mam anroputMra M ra HucGaraH GatamMoM IKBUBAJIEHTAMP. demak,
¢ dynkuns MapkoB 6¥itnya KHCMaH XUCOOMaHyBYH (BYHKLIASIAUP.
Y X0/iIa OJIMHIAH HATHXKara Kypa ¢ KMCMaH peKypcuB (PEKYPCHB)
pyrkums 6ynanu. Wyusall kuand, MapkoBHHHI HOpManIaLl-
THPHIL NpUHLUHNHIAH YEpY Te3UCHHU KENTHPHG YHKAPIOUK.

MabayMku, anropuMT™ Ba 3¢deKTUB XucoGaaHyBYH (PyHK-
LUMA TYUIYHYaAapH MHTYUTUB TYWYHYatap OYaraHnury yuyH 6mus
MapKoBHHHI HOPMA/UTAIUTUPUHI TIPUHUMNKN Ba YEpy Te3ucH-
HUHT TYFpUIUIYHU UcOOT KUAa oaMaliMu3.

IMMyun xam Tapkumiawl Kepakku, YEpyHUHT A- Xucobna-
HYBYaHJINK Hazapugcu Ba [TocTHMHr HopMan cucTéManap Ha-
3apUACHAAH KeAub YMKAAUTaH TyuIyHYaldap XaM KHCMaH pe-
KYPCUB (DYHKLHSt €KW HOPMAT AFOPHTM TYLLYHUYATapHura K-
BUBANEeHT OYnamu.

10~ §. AJIrOpUTMHK €YHIMOBYH MYaMMoJap

V] Exunuw ancopummu. Euunyeuu myammonap. Evuamosuu myam-
monap. Mamemamurx manmux0a Keamupub 4uKapys4araAuKny
manuin myammocu. dépy meopemacu. Ya-yauea mamoux smiaye-
YaHAUKHY maniie Myammocu. Accouuamue Xucobudazu cyznap-
nune sxeuearenmauk myammocu. Maproe, Ilocm, Hosukos,
Uedmaun, Yépu aa bowka MamemMamuxaap oa2an uamitti Ha-
mudicasap.
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MareMaTtika tapuxuaa OMpop MacaiaHW evyMuil, OHATAa,
YHHHT €UIIHLI AITOPHTMHHYE TONMII ned XHcobnadapau. deapnu
XX acp Oouurapuraya xaMma MaTeMaTHle Macananap ajropur-
MUK €4YHMJIYBYH Macajanap AcO® KapajiraH Ba yIapHU €YYBYM
AJITOPUTMIAP HM3MaHraH. MacanaH, XakKMKHil KosddHUHeHTIH
#- IApaXaTH KYMXANHMHT WIIM3IaDHHH YHHHT KO3(QUUHeHT-
JAapd épaaMMIa pagdxkaniapia udona 3THUL aNrOpHTMUHU H3-
Jialll OMp Heya acpaap JaBoM 3TaH. MacanaH, YUMHYH Ba TYPTUHYHU
JApAXATH TEHIMIAMasap yayH Oy anroputMHM XVI acpaa UTanbaH
MateMaTukiapn KapmaHo Ba ®eppapy Apatounap. Y30k, WHII-
NApHAH KeiUH HOPBeTMAIMK MateMaTHK Abens # 2 5 6¥nranna
OyHAall anropHMTM MAaBXyd SMaclUTHHM K¥pcarain. MKKHHYU
Mucon cudatuaa FeGepTHUHT IHodaHT TeHIIaManap Xakyaard
10- MyaMMOCHHH KVpcaTUIl MyMKUH. by MyamMmmonu I'uawGept
1900 itunga IMapwxna 3en0H XuwiraH 3. Heapnau 70- iiwinan
KeliiH pyc MateMaTHKIapH FO. MatusiceBny Ba I'. UynAHOBCKHMA
Oy MyaMMO anropuTMHK €4WIMOBYH MYAMMO SKAHJIIMTUHM UC-
6o1nab bepaap.

Dakar aNrOpUTMHUHT HMHTYUMTUB TYWIYH4YacuaaH TeIOpHHT
MAILIHHACUHUHT aHHK, TYLIYHYacura yruil GepunraH oMMaBHit
MYAMMOHMHT AICOPHTMHK €YHJIYBUYAHIHK MAacajacHra aHUKJIuK
KUpUTAH. By MacamaHu Kyiimpmaruya undoaaraml MyMKMH:
Gepunean ommasuii Mmyammony exaduzan Foropune mawunacu mae-
HeyoMu exu Gyroail mawuna maexcyd smacmu?

by caBonra anroputMmaap Ha3apHiICcH alipuM XoJUiapaa can-
ouit xapob bepagu. Iy Typaarn HaTIOKaJapHU OHpUHYWIAD
katopuna 1936 iinnga aMeprkanvk MaTeMaTHK A.YMépy onau. Y
NpefUKATIap MAaHTHKHIATH eIl MyaMMOCH YMYMHE Xonza
AITOPYUTMHK €YMMIA 3Ta 3MACJNTHHU KYpcaTad. Ya HUIHHHT
¥3uda ¥y MaTeMaTMK MAHTHKAATH KeJITUPHO YMKAapyBYaHIUKHU
TAHHMII MYaMMOCH XaM QJITOPHTMHMK €YWIMAacCJAHMTHHM HUCOOT
Kwiad. KelHHry MacanaHu Gatadcipok K¥pHO yTaitnux.

10.1. MaTeMaTnK MANTHKAR KEATHPHO 9HKAPYBIAHIHMKHH
TAHHIE MyaMMocH. MaTeMaTHKaga aKCHOMATHK METOAHHHT Ma3-
MYHH KyliuaarugaH HOopaT: GepilraH HalapHAHMHI XaMMa
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Myloxazanapd (TeopeMaiapy) LIy Halzapusiga HMCBOTCU3 Kabyi
KUAMHTAH Myhoxazatap (axcuoManap) aaH GopMan MaHTUKHA
KeATpud YMKapuul BOCUTACH OWIaH OAUHAAM.

MaTeMaTHK MaHTHKAA GOPMYTaNApHUHT Maxcye THITH Udo-
AanaHanou. Y opKajiu MAaTeMaTHK Ha3apuaHYME MCTANTaH MYNo-
Xasacu OyTyHAai aHUKTaHraH dopMyna KYpHHUILIMAA E3UWnanu.
A acoc (JuapT)aaH B HaTHXKAHW MaHTUKU# KenTUpul duxapuil
Xapa€HUHM Dactiabky dopMynanapHy hopMan atMalrTupul-
Jap XapaéHu cudatuaa udomanamn MyMKHH. byHra MaHTHKM
xiicobuad dolinanasny #imy 6unaH 3pUIAN MyMKWH,

TaHnaHraH MaHTUKMIT xucobra B MmyinoxasaHH A acoclaH
MaHTUKWH KenTupnd yuKapuia macanacu A popMmynagad B ¢pop-
Mynara onu® KeayByl AeIVKTUB 3aHXHPHUHT MapXyIJIUTY Maca-
aacvaup. Iy Tydainn kenTpu6 YUKApYBYAHIMKHHM TaHULI
MyaMMOCH Naigo O¥manu: MaHTHKMIL xucobnary ucranraH MK-
KHUTa A Ba B popMyna yiyH A 1aH B ra onué Keays4H JeNYKTHB
33HXMUP MaBXYIMH €Kd HY¥KMu?

by myamMoHWHT eanMp crtbaTuia Xap Kandalt A Ba B map
YYyH Xapob GepanuraH ajJropMTM MaBXyIJIMIH MakHOCHIa Ty-
wyHwaany. YEpd onrad HaTuxa KyHuaaruya vU3oxjIaHanu.

Yepy Teopemacu. RKeumupud vukapysuanauKiy manuti
MYGMMOCU QAOPUMMUK eHUAMOBYUOUD.

10.2. V3-¥3ura TATOMK 3TYBYAHJMKHH TAHHI MYAMMOCH.
THIOPHHT MalIHHACHHWHT IMUQPH TYIIYHYACHHM KUPHTAMH3.
Xosupraya ThIOPHHT MAlUHHACHHWHT JaCTYPHHH MKKU YT4OB-
AU m X 1 KagBan KYpUHUILKAA €3apANK. AMMO YHY OWp ¥m4oB-
W WaKAga XaM TacBUp/all MyMKUH. BYHHHT y4yH 5 Ta cuM-
BOMHHU LIVHAAN KeTMa~KETMHMKIA €3UII KEpaKKU, OenTMKHIHT
OVMPHHYN CHMBOMH XaABUTHUHI' YCTYHUHU, HKKWHYHCH caTpH-
HH Ba KeHHHIH Y4TAaCH XaJBATHWHT IOKOPHAA KYpCaTWIraH yc-
TYH Ba CATplapH KecHMIIMAacHIard y4Ta CUMBOAHHM (KOMaHHa-
HH) HHOLAIaCHH.

Macanan, 3- xagsanaa wdonanaHrad (GyHKUMOHAN CXeMa
VYpHUTa KyHraard OUp YIYOBNH CATpHH XOCHI KILTaMM3:

a,9,8,4;1 4, # g, 0,002 ¢ Bg B agaga,24q,.... (1)
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MaurmHa xoHburypauuscuuy udoaanaiina xam Wy ycyi-
NaH polganaHaMu3, SbHH XoNaTHU Mdoaanopyy XaphHH «x¥pu-
nagrran» XaphHUHT Tardoayd 3Mac, 0anky dan éHngad €3aMus.
acatat il

q4

KOHMUTYpaLMAHK Kyluaary waxina ésamus: |]]]¢, 11,

(1) caTpaary Xap Oup xapbHH KyWumaru lUapriapra pyos
KHUNTaH XoJMla Kaiita HOMMITaHMU3.

D (1) caTpru aifipyM KOWTAIUTAPUATAH TYpyXjtapra Oup Kmit-
MATIH KUANO OYIIMOK, Kepak;

2) KXol CUMBOAPH Y4 TypAa OVNUIIIapH Kepak:

a) 2, #, # XapdrapH y4yH;

6) Tamky aadasuT Xapdaapu yIVH,

B) MalllVHa XONaTHHEA Udomanosdy xapdnap y4yH.

[IIy MyHocabaT O0unMaH KyMuAard KoanalTHPMIL XaZBaTH-
IaH ¢oliganaHaMus:

Ancasur | Xapd Komnawrmupunarax DcnatManap
TYPYX
Anpecnap| 4 101 1 nap opacuaa 1 Ta HOAb
xapthu H 1001 | nap opacuaa 2 Ta HOMb
n 10001 1 1ap opacuaa 3 Ta HOMb
a, 100001 4 Ta HoAL 2 laH KaTTa XyhT COHNMH
Taniy | g 10000001 6 Ta HoONb HO/LTAP
amchapuT
a, |10..01 2(n+2) T2 HOMIB
q, 1000001 5 Ta HOJIB 3 JaH Karra TOK COHJIU
Huknu 4, 100000001 7 Ta Honb HOMap
andasur .
g, [10..012(n+ 1)+ | Ta o
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Arap (1) carpmaru 1, o, B cUMBO/NApHU MOC paBHilja
a,, a,, a, xappmap ned Kapacak, y Xo/ua yHH LIy KOANALITHA-
PHIL CUCTEMACH acoCHa KyHunaruya €3yl MyMKHH;

10000110000011000011000110000000001100000011000001 ... (2)

DyHKIMOHAT cXeMa EKM aJloxMJa OJMHTAaH GUpop KOH(pU-
rypauvs yyyH Tysunrad | Ba 0 napaaH mbopar 6¥nraH OyHaai
CATP PYHKWUONAA CXEMAHUNS WP EKU KORMUIYPALUHUHZ wiighpu
Ae6 atanamu. '

ThiOpUHT MALIMHACKMHUHI JCHTACHAA MalunHa ayupaBUTHIA
€3WITaH YHUHT ¥3 (XyCycHif) IIM({pPH TacBHDJAHTAH OVICHH.
HUxxu xon 6ynuiuM MyMKHH:

1. MaumHa ¥3uHHHT wudprra TatoUK 3THIANU, FThHU Ma-
IivHa 6y wvidpHn Kalita miviaiind Ba Y€K CoH KalaMmnaphaH
CYHI TVYXTaiinH. '

2. MamuHa ¥3HHHHr mnudpura TaToHK, 3THAMaHAH, SBHHU
MalllHHA Xed KA4YOH TVXTAlll XOJaTHTa YTMailaH.

WyHnait kunub, MatudyalapHUHAr §3u (yIapHUMHT WHbpH)
WKKH CHH(Ta OY/IHann: TaTdHK STUNAAUraH THIOPUHT MalluHa-
Japy cHOM Ba TAaTOMK 3THAMaianrad THICPHHT MallMHanapy
cHHOHU. LIYHHHT yYyH Ky#uDard oMMaBMi MyamMMo: ¥3-Yiura
TATOVK, STUITYBYAHTUKHY TaHUUI MyaMMOCH mapmo Gymanm.

bepunras Xap xauzail uwimdpra Hucbaran mubppiaHras
THIOpHHT MallIMHACH KallcH cHMH(Tra KHMpHUIHHM aHHUKAAII Ke-
paK: TaTOMK 3THAAAWTaH CHHGTaMH €KH TATOMK 3THAMAWIUTaH
cuHpramu?

2-Teopema. Y3-Yauea mambux IMUAYEHAHAUKHU MAHUW
MYGMMOCH QA20DUMMUK eHlMed 320 SMAC (eHUAIMOSHUIUD).

10.3. AcCOUMATHBJIHK XHCOOHAArH CY3IADHHHI 3KBHBAJIEHT-
JHK MYaMMOCH. ANTOPUTMHK XAJI STHIMACIHK XaKHMIaru JacT-
JIAOKM HATHXAJAp MATEMATHK MAHTHK, Ba aITOPMTMIIAD HA3ApHs-
JiapMaa maijgo GyaraH MyaMmonap y4yH OJNMHraH 34u. Yoy
MyamMostapaaH aiipuMiaapuyi 10.1—10.2- GaHapaa KeNTUPAUK.
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Keitunyanuk, wyHra yxiuam MyaMmoJaap MaTeMaTHKaHHHT
TYPAH XMJI KUCMJIAPHAA XaM MaBXyA 5KaHJHIW AHUKIaHIH.
Hlynap karopuza ©MpHMHYM HapGaTda anrc¢OpavkK MyamMmosap,
iy XyMnagaHd, cy3nap KBUBAICHTIMTU MyaMMOCHOUPD.

A={a, b, ¢, ...} andaBuT Ba yHAaru c¥ysjnap TYIVIaMUHH
Kypu6 yraitmuk. Arap L cy3 M cy3HuMHr OMp KHCMH Gyica,
y xonma L cy3 M cY3HUHT mapxubuza rxipadu ne6 aliTamus.
Macartan, bca c¥3u abcabac cY3MHUMHT TapKUOUTa KUpanH. SHIU

P-Q éku P> Q-

KYPUHHILWIATH XoU3 YpHHUra K¥HHUap opKany 6Hp Xl cy3-~
JAapHU UKKHHYY XHJI c¥3apra ¥3rapTUpHILHH KYpHO YTamMua.

R cY3nnHr tapkubura Kamuna 6urra P cyz kupraH 6¥nca-
TWiHa, OeTIWIaHTaH MHAMUDM (opueHTUpAaHTaH) £ — @ YpHUTA
KYUMIIHH R c¥3ra x¥maam MyMKWH. By Xonda yHWUHT Tap-
KUGHAArH ucranraH outra P cys Q c¥3 GHIaH amMallTHPHIALH.

Mypammucus P- Q ypuura Kyimmuu R cysra Kymnam,
VHHHT Tapkuouparu P cy3um Q ra éku Q cysHu £ ra anMamru-
PUIIHH GUIAMpaIH.

AcocaH HIVHaTHUICH3 ¥pHUTA KYHHUTApHU KYpHG VTaMu3,

Mucon. ac~-aca ypHura K¥yAHIIHKU bcacab cy3ura MKKH
XM YCyi1 BWIaH TaTOMK STHII MYMKHH: OV Cc¥3 TapkHOuzaru
aca CY3MHHU aNIMalITHpHII beacab CY3UHY Ba ac CY3UHM anMall-
TUPHIL becacaab cy3uHU Bepaau.

By Ypuura iy ¢opmynacu abeab cyaura TaTbuK THI-
MaHIH. :

l-taspud. bupop asbasumoazu xamma cyarap maxcmya-
cit BUAGH HCOU3 PPHULA KYRUWAGDRUHZ HeKAu cucmemact (musit-
Mu) accouuamug xucof ded amaradu.

AcconaTiB XucoGHM GepHIil yIyH yHTa Moc H¥nraH aiada-
BHT Ba YPHHMTAa KYHWUII CUCTEMACUHU Gepulll Kudosi.

Arap R cy3uM Xou3 YpHHra KYHMIIHM OMp MapTa TaTOUK
STHII HATHZKACHAA .S cy3ra amMallITUPHII MYMKHH G¥1ca, y Xojaa
S HM xam mry iiycudga R ra arMaliTUprId MyMKUH. By Xomatna
R Ba S c¥anap xywnu cyarap ne atananH.
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2-tavpud. Xap 6up R ea R _(i=1, 2, ..., n~1) omcydm
cyanap R, R, ..., R_,, R cysrap xemma-xemauunune Kywnu
cyaaapu Gynca, y xonda R, R,, ..., R_,, R, cyanap kemma-kemau-
eu R ¢ya0an S cy3ea oaub kenaduzan Oedyxmue 3auxcup oet ama-
Aadu.

Arap R cy3zan § cyara oaud Gopaaurad AeSyKTUB 3aHXUP
MaBxyn G¥aca, § cyzman R cyara onnb GopalHMraH ZeNYKTHUB
3AHXKKDP Xam Mapxya G¥nanu. by xonga R sa S cy3napHu sxeu-
sanrenm cyasap ned ahramus pa R~ .5 kypuHuiga 6earmiafiMus.

Xap Oup accounaTyB XMcOO YUYH V3IMHHHT Maxcyc cyzap
SKQUBAREHMAURL MYyAMMOCH MABXKYHI. OepHUIraH acCOLIMATHB XM-
cobnary Xap Kauaal UKKUTa c¥3 yIyH yrap ¥3apo 3KBHBaJIeHT-
MU EKM BYKMHU SKAHIMIMHY Oyl Tanad sTiiam.

AccounaTus Xucob yuyH cyanap SKBUBAISHTIUIN MyaMMo-
cu 1911 #Hunna Ky¥PuaraH sad. Yula AUIHUHT V3Uga Maxcyc
KYpHHUIAary 6aban acCOUVATHB XUcoOnap yuyH c¥3nap K8y~
BAJICHTJIUTHHMA TAHMIL AJIFOPHTMU TABCUS ITWITAH /M.

TaGUUitKK, WCTANTaH ACCOIMATHB XHUCOOTa TaTOMK, ITH/IH-
MK MYMKHH ©O¥nrad ymymuil aaropuTMHH TOIMHII MacalacH
BYXXYOra KeNIu.

1946 Ba 1947 funnapaa Oup-Oupuaad Gexabap Xoama pyc
MaTeMaTHTU A.Mapkoe Ba aMepHKa MareMaTturu 3.Iloct
HCPIAASAH QCCOUUAMUB XUCOBU YUVH CVIAGD IKEUBLACHMALUHIT Ma-
HUW QR20pUMMY MA8XCYD amacalleuny KypeaTnunap. Ymap wWyH-
Jaii MyaligH accoUMatUB xucobnap Ty3AWIapky, YIApHUHT Xap
GUPH YUYH cV¥alap 3KBUBANCHTIHIH MYaMMOCH aATOPUTMHK
SYMIMOBYY 31U.

1955 itmnma pyc marematvry T1.C.HOBHKOB TypyXJIapHHHT
aflHaH TEHIMMIM MYyaMMOCH QJIFOPUTMUK €4yiMra 9ra 3mMaciy-
r'mHU ucbotnaan. by myamMmo ¢opMan papHilia acCOIIMATHB
xucobngarn cysnap 3KBUBIEHTAUIU MYAMMOCHHHUHT XYCYCHM
XOMUanp.

A.MapkoB Ba 2.ITocT TOMOHMAAH TAAKUK, STIWIAETTAH MY-
aMMOHWHT ANTOPUTMHK €9MMIa 3ra 3MacIUTrHHN K¥pcaTHia ya9yH
TY3UIraH MUCO/UIAD aHYa MypakkKad Ba 103AaH OPTUK, XOU3 YpHU-~
ra K¥iuuuiap KyJlaHWiIraH >4M.,
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Cankr-Iletepbyprnuxk Matematuk I.C.LedtnuH wy Myam-
MOHMHI ANTOPUTMHK €YHAMOBYMIMIHHM HMCOOTIALl YYYH Ty3-
raH MUCOMIA HaKaTIHA eTTUTA XOU3 YpHHUTA K¥muaaH ¢oii-
ZanaHangu.

Hagp6arnaru Mucon cudarnna npedvMKaTiap MaHTUKHAArH
SYWIHLI MyaMMOCH Ba AOMaHT TeHIaManap Tyrpucuaary I b
HepTHUHT |0~ MyaMMOCHHH KYpCATHII MYMKHH.

1936 iwima aMepHKanMK MaTeMaTukK A.Yépu npemukariap
MAHTUKHIATH eYHINI MYaMMOCH YMYMHUI XOfa ajJropUTMHK
eUHIMOBYHIUTUHA HUCOOTNAIHN.

1970 unna pyc Marematuxiapu 0.B.Matusicesny Ba
I.B.MyaHockHit aHodaHT TeHTaManap Xakugaru wnebepr-
HHUHT 10- MyaMMOCH aNTOPUTMHK e4VMIa 3ra SMACIHUTHHU KVp-
CaTTAaHIMKIADHHH fIHA GHp 3CIaTaMus,

[Mywgait xuaud, mMateMarvkaga kynia® oMMmaBHit MyaM-
MONap anTopPHUTMUK €UHMIa 3ra 3Mac,

E Mya.nwoau MaACaAQ 6qa monmupuraap

1. A andasur Ba 6y andasuraa uxTUEpU Q c¥ys Gepunra
OVicuH. Kyhuaaru cxeManap opkaau Gepuirad HopMan an-
FOPUTMJAPHUHT MILMHU WdOAANAHT;

a) {r—>-Q
0) B=AU{o} andasutaarm cxema, 6y eprna a< A:
al - §a, (Ee€ A),

o—-Q,

~ = O
C) E.- — Ay (éE A)a
A= 0
d) B=A4J{1} andapuTmary cxema:
{£ =1 (Ee A {l}) {&€—> 1.
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2. f GyHKIMA KHCMaH peKypcuB (GHYHKUHS OVIMACTHIHHH MC-
0OT KWIHHTI:

1, arap ¢, (y) anuKadran 6yaica,
) fx, y)={0 ® .
, aKC X0M1a;
1, arap ¢, (x) aHukaHraH 6yica,
2 f(x)={ P ¢, (x) aHUK ¥
0, akc xonna;
V), arap ¢, () aHUKaHraH 6¥7ca,
3 fix, y)z{‘P v pt.p )
0, akc xonaa;

1, arap ¢,(y) = z 6¥xca,
0, axc xonga;

4) f(x,y,z)={

1, arap mIyHAait y MaBxyn 6yacaxku,
5) f(x,y, 20 =19,(y) = z 6¥ncuH,
0, akc xonaa.

.3, f dyHxumd KucMaH pexypeuB dhyHKUMA VAU K1 6YnMac-
JIMFMHV aHHUKJIAHT:

1, arap ¢ (x) = 1 6¥nca,
0 f(x)={0 PO
, AKC X0J1aa;
' AHUKJIaHMAaraH, arap ¢, (x) aHUKJ1aHTaH 6ynca,
2) f(x)= { L
0, akc xonna;
1, arap | @, ¢yHKUMSA KUAMATIAD
3y fix)= TYNNIAMHHUHT 3JIEMeHTH O¥7ca,
0, akc xonna;

1, arap ¢,(y) NpuUMHTUB
4) f(x)= pexypcuB dyHKLMS O¥ica,
0, akc xomga;
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1, arap m COHMHMHI YHJIHK CHcTeMacHaaru
5) f(x)= &iMIMacHIa YeKCH3 Ky Howiap Oynca,
0, akc xonaa.

4?7 MyCTAKHI HIIAAI YYYH CABOJ BA TONWHPHKIAD

1. MapKoBHMHT HOPMAT ATropuTMAapH. AsibaBuT, cCHMBOLIAP, Xapdnap,
c¥f3, BV c¥3. ATOPHTM TabpHUbH.
2. AndaBHUT YCTHIATH ITOPUTM. ANdaBUTAATH AMTOPHTM,
3. TarBux 3THAANIAH Ba TATOWK STHIMARAHTAH ANTOpUTMIIAp.
4. Ypuura KYHHLL yeYAH. AVITOPHIM CXEMACH.
5. HopMan anroput™ kM MapkoB anrOpHUTMH.
6. baTtaMoM 3KBHBAJICHT AICOPUTMNAR. DKBUBAIEHT AITOpHMTMIAP.
7. Mapkos GyiiMua KUCMUIT xCOBIaHYBYH Ba XHMCODTAHYBYH QYHKUHS -
Jap.
8. Kucmuit pexypeuns dyrxkuug Guwian Mapkos 6¥iinua KMCMHI XHCO0-
JNAaHYBYH GYHKLUNS OpaACHAaTH MyHOCA0AT.
9. YMyMpeKypcHB ¢yvHKUuA OunaH Mapxor 6¥iiuua xucobmaHyBYK
DYHKIIMA opacKEarH MyHocabat.
10. AATOpHTMUK e4HIYBYM BA €UMWIMOBYW MyaMMoap.
11. MateMaTK MaHTHXZa KeNITHPUG YHKAPYBUAHAMKHM TAHWLL MyaM-
MocH. Yépu teopeMacH.
12. Mapxos, [Toct, HoBukos, Heditmin, Yépu sa Goluka MaTeMaTHIIAD
ONTaH UMM HaTvKanap.

19 — X . T¥pace



vir sost MATEMATHK MAHTHUKHUHT
TEXHHKAT'A TATBHKH

MaTeMaTUK MaHTHKHUHT MVXUM OynumaapuaaH OUpHHH
TALIKHUT 3TYBUM MyIoXazajiap anre0pacHHMHC TeXHUKara (Mma-
TeMaTHK KUOepHeTHKAara) TaTOUK STHWIHIIMHK KYpUilTa YTaMus.

Maskyp 6002 pene-~-KOHTaKTAH cxeMalap, KOHTAKTIH CXe-
Marap Ba YIapHWHF CUHTe3u, DYHKIUOHAN 2MeMEHTJIAp Ba
yIapHaH cxemanap scaul, KV TakKTAd cxemanap, (HPyHKUHOHAT
3eMEHTIAp CUCTeMACHHHMHT TYNHUKJIUIH, CXeManapHH MHHHU-
MAOLIAIITHPULT MyaMMOCH, TecKapu OOFanuilM HYiMaraH aB-
TOMAaTnap, 4¢KAH aBTOMAT XaKHuia YMyMuIT TymiyHdanap, Munn
Ba Myp aBroMataapi KadW Macananap Kypuo dukairan. Mau-
THK aaredpacH OYHKUMATApPHHY cxeMakap (aBToMatiap) opKa-
JI¥ peanu3alldsa KAJHII MacaJacHra atoxuaa axaMuAT GepuiraH.

1- §. OYHKOHOHAN 3JEMEHTAAP BAa YIAPAAH
cxemajap scau

|Z[ Qyuxyuonan azaemenm. Kypuima., Cxema acaui ycyirapu.
Dvricuusnune pearusauyuicu. CxeMaHUHZ MAMEMAMUK UHOVK-

wis memolu oviuva maspupu. Coxma xupuwt. DyHKUUORAA
anemenmaap cucmemacunune myaukaueu. Huia. Teopema.

bupop Kypunma SepunraH O6YACHH. YHHUHD WYKH TapKHOW
OW3HM KM3HKTUpMaitan. KypunManuHr # Ta TapTUGIaHTaH (Ma-
camad, | maH » raya pakaMJaHTaH) «KHPHIIH» Ba GUTTA «4M-
Kuig» Gymcun (VI 1- mwax).

T

I

n=1 n

VIL. 1- maka.




-
Py Dvannuonan sresedmaap 8q yAapoan cXeMaiap acaw BQI |

KypuaMaHuHT Xap OHp KUpHIINTa MKKH XMJ .CHrHan Oe-
[MI MYMKHH (TOK 6op €KH TOK HVK). by curHamiapHu 6u3 Moc
pasuuna 1 éku O 6unan GearunaiMus. Kypunma Kupuiinapura
Oepunrad Xap 64p CUTHAJIAPp MaXXMYacH YYYH YHUHT YUKULIN-
I GHTTa curHan naiino 6Vmamn (1 éxu Q). Yukuinzaru curHan-
1HT KUHEMaTH Kupunniapra 6epuirad CUTHALIAD MaXMyacura
forik 6¥naan. Ulvamall anMkaaHraH KypuaMany OuU3 gyuk-
wuoHaa 3nemenm 1ed ataiimui. MabayMKkH, Xap Oup GyHKUMO-
[1UT IEMEHTra MaHTHK anreGpacuHUHT 0uTTa f(X,, ..., X,) QYHK-
IIMACH TYFpH Kedamu, Gy Xouma xap Oup (Qyaxuylonan 3temenm
manmuy areebpacunune oumma QyRKUUACUHY pealu3ayua Kuia-
du peb airamMu3. bYHUHT y9yH KUPHIUHUHT Xap Oup / HoMepu-
ra x, (1 i< n) yarapysunHu Moc Kunnd k¥aMus. Y xonaa yara-
PYBYMUAPHUHT Xap OWp ¢, .., 4, KMAMaTiap MaxMyacura
fix,, ..., x) dynkumssHUHT O €k | ra TeHr fla,, ..., a,) Kulima-
TH MOC KeJlanw.

Arap @, ..., ¢, DYHKIMOHAN 3MeMEHTIAp MaBXyn Gynica, y
XONM4a yrapgaH SHTH Mypakka® dyHKUHOHAN 3eMEHTHAPHHU
Ky¥iugarmya scaill MyMKHH.

1. bupopra ¢HyHKUHOHAT 3IeMeHTHUHT KUPUIUWHH UKKHHYH
OMp DYHKUMOHAN 3IEMEHTHUHT YHKHUIV OUNAH TYTAIITHPWIL
HaTUXKAcHIa MYPaKKal (YHKIMOHAN 3AeMEHT XOCHWN KUK
MyMKKH (VII.2- maxn).

t"

®

x,T X, x3T qu

VI1.2- maka.
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XOCH KWIMHTaH KypUIMaHH SHIHA (YHKUHOHAN 2IEMEHT
Jied Kabyn xuau MyMKHH. by OYHKUMOHAN 971eMEHTHHHT YH-
KUILM @, JIEMEHTHHHT YWKUIIMOAH, KUPUILTApH 3¢a ¢, Ba o,
BNeMeHTIapHHHT 0301 O¥AraH KupHiUnapuiaH ubopar 0ynainy.
Arap SHTHA Xocun OYATal KypUIMaHWHT KMPHIUAapHra CUrsani-
nap MaXMYaCHHH 1000pCaK, y XO/Aa ¢, 3JIEMEHTHUHT 030/ KU-
puniapura cUTHaimnap 6up BakTAa eTHO Gopalu, KONraHwra
G¥nca, @, 3MEMEHTHUHT YUKWLINIATH CUIHAN TYLUAHH.

2. bupop ¢yHKUMOHAN 37€MEHTHHHT UKKM Ba YHAAH OpTHK,
KMPHILJIapWHY aifHaH TYTAIITHPUIL HATHXKacHla SHTH Mypak-
Kab QyHKUMOHAA 3AEMEHT XOCHA Kunuul MyMxuH (VIL.3- mrakn).

[
?,

T T

YIE3- maxn.

by dhyHKRUIMOHAN 3MEMEHTHUHT YHKUIIU ¢, SMEMEHTHUHT
WHKHIIVAAH MGopaT, KUPHLLIApH OVIca, TYTAlUTUPUAMAraH Ku-
PUIUAAPAAH Ba aflHAH TYTAIUTUPUITAH KUPHLLJIapra MOC Kena-
Aurad OUTTa KHpHILaaH ubopart G6ynamn.

3. YyuHyn ycyn OMpHHYU Ba UKKUHYU YCYUIAPHUHT KOM-
puHauuacuaaH nbopar. Macanad, BupopTa ¢ JIEeMEHTHUHT 6U-
pOP KUPUUINTA ¢, DNEMEHTHUHT YHKULIYW, UKKHHYM 6Upop Ku-
PHLUHTA @, DTEMEHTHUHT YMKUIUY YIAHAOKX BA alipHM KUpHLI-
Japu affHaH TeHCIAINTHpWIALN Ba XoKaso (VIL.4- waxmn).

I

4
xt xt tx, 8x Hfetx tx
P, ¢,
vit4-wacn. YT Ty, x|l xl o xl ¥ ated
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Xocun Oynran AaHry mypakkad PpyHKuMoHan 3neMeHTra
OMPUHYM Ba UKKUHYH YCYNIapHU KY/L1ab, sHa SAHTH MYpakkad
$hyHKIUMAOHAN 3neMeHTra 3ra Oynamms. Iy mpoueccHu vexkcus
NIBOM ITTUPUIIMMU3 MYMKUH,

Arap ¢,, @,, ..., ¢, QYHKILHOHAT 3NCMEHTAAD MOC paBULUiA
i o ooes [, GYHKUMATADHU peATH3ALIHS KAICA, ¥ XONAA XOCHN
Oynrad STHrM Mypaxkkad GyHKUHOHAN 2JEMEHT peann3alindg KHna-
nurad GyHKUHA f,, £, .., f, QYHKUHARADHUHT CYienio3ULns -
CHIAH ubopar o¥naau.

XaKWKaTaH xaM, arap 6upop S, QyHKUMAHA peanu3ands
KUAaAVTaH @, 3IeMEHTHUHT KMPUIUMTa f YHKUMAHH peany-
3AUMA KWUNAZUTAH @, IMEMEHTHHUHT YHKUIIN YIaHTaH Oynca, y
xonna f, QyHKUNAHHHT ¥llla KHPHUIMIa MOC BYNraH apryMeHTH
Ypuura f, QYHKUMSAHH KeNTUPUO KYMIIMMA3 KepakK. XaMMa ai-
HaH TYTAIOTHPHITaH KUpUOItap YpHUra ynapra Moc KenraH ca-
KaT OUTTa apTyMEeHT KYHUILL KepakK, IYHUHT yayH VI1.2- waxknra
acocaH, ¢ QYHKUMOHAN 3ACMEHT pPeanu3auus KWTaauraH
J(x,s X,y X,y x,) GYHKUMSIHUHT X, apTYMEHTH §pHura ¢, GOYHK-
LHOHAN 3MeMEHT PeaTu3alnd KWianurau f,(y,, y,) GyHKUMSHHU
kenTUpH6 k¥itvd Kepax. Haruxana, f(x,, f,(y, y)x,, x,) =
=y(x, X;, X, ¥, ¥,) OYHKUMAHH peanu3aldsA KUIaAHMraH My-
pakka6 QyHKUMOHAN 3jeMeHTTa 3ra O§namus, v, byHKuUus 6yn-
ca, TabpHdra acocad, fBa f, yHKUMARAD CYHEPTIOZULIMSCA MaX-
cymigup. VIL3- wakngary GpyHKUHOHAN 3MeMeHT f(x,, X,, X,,
X, Xg) = Y,(x,, X,, X} Gyuxumann, VIL4- maxngaru dyskuno-
Haa 37€MEHT 3¢a

f(xp Xy Xys Xy Koy Xgs Xgp Hgy KXoy xs) =
=f(x|’ Xyy Xyy X5y Xy XKoo xs) =
=f((P|(yp }’3), xp x.p xss (pz(rp tp t;)) =
=W, (X, X5 Vs Vo B 1 1)
GYHKUMARK peanu3auMst xunaan. Jemax, y, ¢oyHKuus f Ba f,

dyuxkuysanap, vy, dyHkuua f GyHKuna Ba vy, GyHKuua 3ca
£ £ fp S, dyHKUMATAPHUHT CYTIEPTIOSHLIMACHVD.
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bupUH4M Ba UKKUHYN YCYITapHY KYUTAll HATHOKACHA XOCHT
KWIWHEAH KYpHAIMAanap cxemanap (myepu cxemasap) ned aranaiu.

JHAW CXEMAHMHAT WHAYKUHASA MeToAM OViinua TabpudnHN
Bepafinuk.

l-travpud. a) Xap sKandaii Qyucunorar ieMenm cxema
OVaadu. Vuune Kuputiy QYHKUUOHAA dACMEHMHUNE KUPUMUOAH,
wuxui 6vaca, yruNe duxuwudan ubopam dyaadu,

6) aeap S, cxema 84 YHUHS UKKUMA KUpWiuli aunan mymaw-
muputear 6vaca, v xoada xocua 6vacaw S xypuima xam cxema
Bynadu. S nune wuxuwy S, Hune wuKuIMUOan 6a S HuHe Kupuuiaa-
pu 6yaca, S, HuHe mymauwimupuimaegn Kupuwnapudan 8a aiinan
PYMAWMUPUAAR BKKUMA KUPUIMRA MOC KeAzan Kupuodan ubo-
pam byaadu;

6) azap S, 6a S, cxemanap Oyaca, y xonda S8, cxemanune 6u-
popma Kupumuea S, CXeMQHURZ YUKUWMUHI YAQU HAMUICACHO
xocun Oyazan S Kypuama xam cxema 6yaadu. S cXeMaAHUHZ YUKUMIL
S, CXemanine HUKUWUOAH 6@ YHUMZ Kupuwaapu S, Huwe Xamma
Kupuuwrapudan xamoa S wuke HUKuu GulaH mMymawmupuieon
S, HuHe KUpUMuoan mauwkapu 0300 K012aH XamMma Kupuwaapu-
oan ubopamoup;

2) 6) 8a ¢) dandaapoa MaceupaaHzan yCyaiap opKaisu 4exau
Kadamoa xap KaHOai cCxemanl QYHKUHONAT 31eMeNmaapian acaiy
MYMKUH.

By ravpud onpunrn nmaparpadgnapia GyRKUMAIap cynep-
TIO3NIMSICH XaKuaa 6epuirad TabpHcaaH ITaKAW XKuxaTtaaH 6up-
MyHYa dapk Kuraam. by dapk dupuHYK HaBbaTAa CXeMAHWHT
paHTH (PYHKIIHOHAT 3MeMEHTAApAaH cXxeMa gdcaili yuyH Daxa-
PWIFAH KANaMaap COHHM cxemarnune pawei 1e0 atanaaM) geraH
TYLIYHYaHU KHpATMaranumus Tydainu naitno oynmu. Ukkana
TabpU@HU TAKKOCAA0 TaX 1M STUIIHH YKYBYWTa XaBoja 3TaMH3.

JHAN MaHTHK anreGpacHMHT CXEMa peanM3alus KHiaau-
raH QYHKITUACUHY WHIYKIHS METOIH OPKATU TOMAMITHK.

1. MunyRuma acocu. Xap 6up dyHKUMOHAT 371eMEHT MaH-
THK anTeOpacHUHT OUTTA QYHKUHACUHY peau3auug KUIULUH
aHUKJIaHTaH.
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2. Muaykus yraw. a) Arap S, cxema f{x,, ..., x ) GyHKIH-
AU peanM3alia KUICa, y Xoaaa - Tappu@HUHT 6) 6aHay aco-
cna Kypuiaral §, cxemMa afHaH TyTAWUTUPHATaH KHPUILTapra
MOC KeNAAUTaH X,, X, apryMEeHTIApHH ailHAH TEHIAAWTHPHII Ha-
rKacuaa XOCHI KMAHHTAH GYHKIHAHU peain3auisa Kunaau;

6) fix,, x,, ..., X,} OYHKUMAHM 5, cxeMa Ba y(y, ¥y -\ V,)
(OVHKUUAHK S, CXeMa peanu3alldd KUACHH, Oy epaa x,, ..., X,
Vs Yoy ooy ¥, AP OHp-OUpHTa TEHT OYMaraH yarapysuuiap 6yn-
cHH. Y xonaoa 1- TaspHGHUHD B) 6aHmira acocad KypwiraHd §
CXeMa f(X,, .., X, WP, ooy Vs X,p0 oo, X, HH PEQTU3ALINA KHITA-
nu, 6y epaa w(y,, ..., y,) QyHKIAA f GYHKUUAHAHD X, apryMeH-
TH YpHUIa Kyiiunray,

Tenr xywin GyHKUMANApHU OHp XWI (YHKUHOHAN 31e-
MEHT peanu3alliia Kuiaazu aeb Kadbya xKuigaMu3. BYHWHT yayH
COXMa kupuid HeraH TYIIYHYaHH KUPUTAMU3.

2-Tabpud. Azap ¢ PyrKkuUOHGA IAEMEHMN PeaiUIAUUR Kud-
duean f(x, ¥, ..., V) QYHKUUAHUHZ KUAMAMu X ap2ymesmea Moc
Keaearn Kupui cucrasunune Kuimamu (0 éxu 1)ea dorauk 6yana-
ca (AsHY X Y3zapyetu f(X, Y., ..., ¥,) Kune coxma apeymenmu 6yaca,
V X040 Q 3ACMEHMHUHZ X ApP2YMeHmea MOC Kupuiiu coxma
Kupuw de6 amansadu.

J-raspud. Dakameuna KUpURAAPHURZ DAKAMAGHULE MAp-
mubu 8a coxma kupuwiaapyu Ousan hapk Kuiraduean QvRKyUoHan
FIEMEHMAGD IKGUBAACHM (DYHKWHORAA Saemenmaap ded amanadu.

HeMax, GYHKUHOHAN 3NeMEHTHM ¥3rapTUpMacHaH WCTan-
raH4a coXTa KHPHIINApHH o0 Tauulall €Ki KYHHII MyMKWH.

® = {9, ¢,, ..., @} CHCTEMA @,, @,, ..., ¢, DYHKIHOHAN
3NMEMEHTNAp cucTeMack Ba F={f, f,, ..., f} cucrema ¢,, o,. ..., @,
(QYHKIIMOHAT 3JIEMEHTIaP MOC PaBUILIA Peanv3aiiys KUNagurax
o o oy [, byBKUMATAP cHCTeMacH GYncuH. @ ={o, ¢, ..., 9}
CHCTEMA KaHIal IapTHapHU KAHOAT/IAHTHPraHia, MaHTHK aji-
reOpacMHUHAT HcTatTaH GYHKUNACUHE YHUHT @, ©,, ..., O,
(OYHKIMOHAN 3IeMEHTIApHIAH ACANITAH CXCMA OPKAAN peasivl-
3aHMA KHAUI MYMKHHINTH MAacafacHHy Kypaliiuk.
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4-vavpnd. Manmuk aszebpacudacu ucmanean f(x,, ..., x,)
Qyuryuanu ® cucmemadazu @, ¢, ..., 9, PYHKUUOKAR IneMeH-
mAapoan ACAAZOR CXeMA OPKAAY PeAAU3IAUUS Kuauw MyMKUn 0yaca,
0y yuxyuoHan InemMenmaap CUCemMacu myaux cucmema det
amanadu.

Bu3 loxopnna cxema peanusauusa KunaauraH GyHKUMS Wy
CXeMaHM scalga ¢oiinanaHuaran GYHKUNOHAN 3AeMeHTIap
peanuzaums Kunanuran GyHKUUSTAPHHHT CYTepNO3HITHACHIAH
HBOpaT 3KaHNHTUHH KypraH amuk. Hdemak, F={f, f, ..., f}
dbyHkuuanap cucremMacul f1ocT TeopeMaCHHMHT LIAPTAAPUHH Ka-
HOATAAHTHUPraH Takaupiaruua, @ ={9, 9,, ..., ¢ } cucTEMacH-
Jary GyHKIHOHAT 3NeMEeHTNAp OPKANU MAHTHK, anreSpacHHUHT
ACTANTAH PYHKUMSACHHY peaM3auMsl 3TAAWTaH cxeMa sicatliv-
MHU3 MYMKHH 2KaH. by epiaH ¢GYHKUMOHaN 3JieMeHTAapaaH
AcanraH cxeManap THIM MaHTHK anredpacu GyHKUMSUTApUWHUHT
CYNEPNO3HLUUACH THINHTA 3KBUBANECHTINUTH KeAHO YHKAIH.

Muconnap. 1. F,={xy, xvy, X} ¢pyakunsnap cucremMa-
CH TYIWK GYAramIuru yuyH F, HUHT 3leMEHTIapMHH MOC pa-
BHUILAA peaNM3alnsd KHWJIALUTaH ¢, ©,, ¢, 3NeMeHTIapaaH ubo-
pat @, ={¢,, ¢,, ¢,} cUcTeMa TYAUK Gynaau.

2. F,={xy, x v y} byHximsaiap cucreMacu TYAuK GjiMaran-
AUTH Y9YH F, HUHT 3AeMEHTIApUHT MOC PaBULIIA peaTv3aumg
KUnanuras ¢,, ¢, sneMeHTIapaad uéopar @, = {g,, ¢,} cucremMa
TVAUK, OVAMaion.

3. F, = {xy, X} dyHKUMANAD CHUCTEMACH TYNHK GYaraHnuru
YUYH F; HYHT 3/1eMEHTNIAPHHA MOC PAaBUIIAA PEATH3aLHg KU/Ta-
IWIaH ¢, ¢, IneMeHTHapaaH ubopat @, = {9, ¢,} cucTeMa XaM
TVAKK 6¥aoH.

4. £,={xvy, X} pyHxumManap cucreMacy TYIHK Gynranau-
M yuyn £, HMHT neMeHTIapUHYU MOC paBHIIIAa peanv3alus
KWJIQAHTaH ¢,, ¢, INeMEHTIapAaH ubopar &, ={¢,, 0,} cucTeMa
XaM TYRIUK OVnamu.

Mucon. @ =1{9, ¢,) Ba F, ={xy, ¥} 6¥ncun. ¢, hbyHk-
LtHOHAJ DIEMEHT Xy MYHKUMAHH, ¢, 3ca X GYHKUMAHW pea-
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xyI :?I g_;=xvyT

©

9, 0, 2

F 3

11 f 77 4
x y x

U

f F 3 J7
VILS5- makn, o, 0,

x! 1

nH3anusa Kunagu. by dyHKUHOHan sneMeHTNap OpKalu X vy,
X>y, x>y x+y, 0 Ba | sneMeHTap QyHKUHMARAPHH peayiu-
3AUMA KWIMI Tanad STUACUH, .

1) xv y HU peanu3alMg KWUIHIU VUVH X v ¥y =Xy dopMyna-
nDaH doitmamaHaMH3. Arapia ¢, HUHT KHpHIUMTa XJ CHUTHal
fepcak, ¥ Xolga YHHHT YUKMIIWIZ Xy = X vy CHTHAnm nmaigo
Gynamy. Xy CHTHATHU XOCWJI KWIHII YYYH @, 31€MeHT KUpUII-
JApUHHHr Oupura X Ba MKKHHYUCHTA y CHTHa/UTapHM Gepa-
mu3. Hatmkama, YHHHT YdKMIIMEa Xy CUTHam Naigo 6Viaam
Ba YHH ¢, HHHT KHPHLWW OMITaH YIRAMH3. X BA ¥ HU XOCHT
KWIMIH YYYH HKKHTA ¢, SAEMEHTHUHT OHPMHUHT KMPMILMIA
X Ba UKKMHYHCHHUHT KMPHIIUTA y CUTHANJIApHU Gepub, ynap-
HWHT YMKHUILIAPY ¢, HUHT KupHiiapy ounan ynananu. Hlyx-
man kunu6, VIL5- maxknga ugoma 3TuaArad (x v p) GYHKUWAHU
peanusaundsa KHaaguraH S, cxemara sra 0ynaMus.

2) x -y byHKUMAHE CXeMa OpPKanW peain3aunsd KHAHLI
VUYH X = ¥y =X vy =xy ¢opMmynanaH doilnanaHaMmus. Arapaa
@, IEMEHTHUHT KUPHWLINTA Xy CUTHad Oepuica, y Xojlia YHUHE
YAKUIIHAA OePUNTaH CHTHATHUHT WHKOPH, ShHH Xy =X — ¥
cUTHal maigo 6y1amd. V3 HaBGaTHAA XP CHTHAIHH XOCHN
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KWIHLI YYYH @ 3JTeMEHT KUPUILTADUMHHHT HUpHTa X Ba HKKHH-
YUCHUTA y CHICHAAHW OepHill KepaK XaMOa YHHUHT YMKUIUHHH
Xy (GYHKUMAHM peanu3auvsd KUAauTaH ¢, 31eMEHTHUHT KH-
pULINra yraul Kepak. y CUTHATHH XOCHT KHITHIL YYYH @, 3Ne-
MEHTHWHI KUpPHUIIUTa y curHan Gepu®, YHUHF YWKHILIHHU
¢, HUHI UKKUHYH KUpUuura ynaliMus, Hatuxaza, x — y = xy
GYHKIVAHY peaiu3alivs Kunagurad S, cxemara sra Gynamus
(VIL.6- maxn).

3) x & y GYHKUMAHN peanu3anys KMJIafUTaH CXEMaHM sicaur
YIYH X > p= (X > Py > x) = (Xv yHx v ) =XV - Xy popmy-
janaH dofnarasammi. IOKopyia ake 3TTHpuiran yenyonan ¢doit-
JanaHub, x >y = (x vy} xv y)=xy - Xy GYUKUMAHH pealtu-
3aliMs KUaauTan S, cxeMaHu Xocun xunamus (VIL7- wakn).

4) | KOHCTAHTAHMU peanu3allus KMIWID YYVH Xv X =1 Ba
0 HY peanu3auns KUARW yuyyH xX =0 dopMynanapial ¢oii-
JafaHaMu3 Ba YJapHM peanvu3aluusa KWIaAWTaH cxemanap
VH.§- waknoa KeaTupuiraH.

Miucon eYUMUHKBHT TaxIMauAaH KYpUHKE Typubauku, 6u-

pop MXTHEPUH flx,, ..., X} QYHKLUHMSIHH CXeMa OPKa/IH peannsa-
UMA KUJIHIU YUYH:
1) Gepuaran & cucTeMagaru ¢, ..., ¢, GyHKHHOHAT SMe-

MEHTAAPAAH KVT1 MOFOHUIM CXEMA TY3MUITA TYFPH KEIAaH,;

2) K¥Tl NOFOHATH CXeMaHH I0KOPUAAH T1acTra Kapab scauira
TYFPH Kefianw,

3) cxeMaHWHT 0300 YMKHIIIK PYHKUHOHAT JAeMEeHTH KH-
pULLAApHTa WYHARH CUrHaRap MaXMyacHHH Bepulll KepakkH,
VHHHT YWKHIIMAA KypUnaéTrad cXeMa peann3alisa KWIHLINA Ke-
pak O¥sraH £ GyHKLMATA MOC KETAOUTAH CUrHAN naiao 6¥acuH;

4} cXeMaHWHT MUKK GYHKIIKOHAN 3AeMeHTIapyu KUpUILia-
pHra WyHAal CUrHATIAD MAXMYaCUHH BEpHLI KEPAKKH, YHUHT
YUKUIIAAA CH3ra Kepak OyaraH curuan naitao 6ViacHH.

Tabpudra acocan Gepuarad KyPWIMAHMHT CXeMa 3KaHITU-
FUHU aHHUKJIAUl MYMKHH. AMMO CXeMa 3MACIWUTHHU aHUKJall
YUYH QepuaraH KypuUIMaHWHT cxeMmara JOHHK HYAraH XycycH-
ATAAPra 3ra OSMAcNIHIUHU KYpcaTuIl Kepak Oynaau.
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X-3y=Xxy T 'y
xy T Xy
9 L] {9
xy xy Xy
I__&?_ EEI
@, 1 y 1 X
ts x @
9, Ty_ty_ X
X I}’ T)C
VI1I1.6- maka. VIL.7- mwagn.
@, @
[xx X lf
@,
3 —_— (pz
X
X
X ¢, _FI
X
X
aj X 6)
VIL. 8- wakn,

5-TavpUG. @, @, ..., ¢, QYHKUUOHAA I2emenmaap Oepu-
ean OVACUH. Azap @ 3neMenmuUNe UKW §, DACMEHMHUNS Ku~
PulIU2a, §, HUHZ HUKLME O, INeMeHMHUN2 KUpuuaa 8a XoKaso,
P, HUKUWY @, HUKS KUDULUULA 8Q §, HUHZ HUKUWMY @, HUHZ KUPU-
wuea yaanearn 6yaca, y xoada Gyxoait Kypuama yhra oed amasadu
8a Kypusmada mecxkapu Goraanuiu 60op Oeb aumunadu, :
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TeopeMa. @, Oy ..., O, DYHKLUOKAR S0EMEHMAAPOAH RCAR- -
ean S Kypuama:

D) o, (i=1, ..., n) memenmaapdan Gaxamauna Gummacunune
wukuwu 0300 Hyaca;

2) xap 6up @, 2nemenmuun2 Kupuwy paxamauna ¢, snemenm-
AQPHURS Oummacurune wukuwiy busan yranzan 6yaca;

3} § kypuamada uuxa (meckapu bormanuut) maexcyd byama-
2anoda ea gaxam uynoazuna cxema 6yaaou.

TCODCM&HH HCBOT KUAWIUHK VKYBYKIAPra Xapoiga 3TaMu3.

2- §. Kym TakTam cxemanap

Taxm. Ywnad mypuw eaxmu. Ywaa6 mypuw ssemenmu. Kyn
makmau cxema. Bup makmau GYHKUUORAS dAeMeHMAD CUC-
memacunune myauxaueu. Teopema,

Ma3skyp GobHUHr OupHMHYK NMaparpaduia xypwimrald HyHK-
iIMOHA YieMEHTIIap Ba yiapAaH fAcajiraH cXeManap OHMi pa-
BMILINA Miufaion ne6 (apas KUIraH AMK, SbHU YIApHWUHT K-
pULLIapUTa CHTHAANap MaxmyacH OepunraH 3axoTHEK (yrmap-
HUHI) YUKALTapHa HATHXABHH cuTHan mnafino Oymamu. He-
MaK, KUpHliapra GepwiraH CHTHaliIap MaXMyacHHH HILIa0
YUKUII YYYH Xe4 KaHAall BakT capgiaHMaiif.

AMMoO, aManga GYHKUHOHAT 31€MEHT KUpHULIapura 6epui-
raH CUTHAINAP MaXXMyacHTa MOC KENaAUraH YHUHT YHKHUIIHIA-
TH HATYDKABUH CHCHATHU OJHIU YUYH OUp 03 BaKT capd G¥mann.
byHznail XomaTma cXeMaHUHTI KHpHILIapura OepyiraH CUrHaji-
JIAp MAXKMYyacH YHWHT WMYKM QPYHKIUHOHAR 31eMeHTIapUHUHT
KHpPHILLIapHTa Xap XWi1 BakTAa €Tl Kenagu, YyHKH, Gupunin-
NaH, 3JIEMEHTIAPHUHI' KUPHHIIApUTa eTUO KeJiraH CHUTHaIap
Oup KaHyYa TeMeHTAapJaH YTub Kenaay, HKKUHYHAAH, Xap 6up
3eMEHT KHPHUITApHTra eTUO KeNTaH CHrHA/TapHY Xap XU BaKT-
Mapga vurnad 9uKamou. BHpok cxema KHpUIUgapdra Oepwarad
CHTHAINAPp MAXMYaCHHH €TapiiMya y30K BakT Oepub TypHil MyM-
KHHKH, TOKH CXeMa MYKH 3NeMeHTAapHHUHT XaMMa KUpHUIIIa-
pura curHaunap etu6 kencuH. Hatuxana, cxeMaHWHT YHKHIIHN-
Oa MabIyM BaKTAaH KeHWH YHWHT KUpUHDaApura Gepunrad
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CHCHANap Ma)XXMyacHra MOC KejaauraH cUrxan naino 6ynaau.
|UyHnar KeliMH xupumiapra SepuiaraH cHrHamap HabOpUHH
TYXTATHIO MYMKHH Ba Oy CXeMaHH y pealH3auMs KAJanurad
(HYHRUNR KHAMATHHY apryMeHTaap KWAMATHHUHT Golrka Maxk-
MyacHoa Xucobnall ydyH HIINaTHIl MYMKHH,

OyHKUNORAN 3MEMEHTHHHT 6y MKKHHYH XHN HLIIAWM Ky~
Hugary KaMYHAMKIapra ara 6¥nanu:

1) xupHilira CHTHAANAD MAXMYARCHHH MABAYM BaxT OABu-
muga Gepub Typui,

2) ManayM BakT JAaBOMMOA CXeMa MHMKMuINAA noadnn 6¥na-
AVTAH CHTHAN YHWHE KHpHIIapura Gepiarald curuaniap max-
Myacura MOC KeIMAaCRMIi.

AHru waponTaa KaHaak KypuaMaHu 643 GYHKUIOHAT 3.~
MeHT Be6 GunaMus merad casonra xaBol Gepaliink.

I-tavpud. Jaemenm (VI I- waxa) yuyn arux Ginean v
8aKMOGH KeliuH YHUHZ MUKUWU0a Kupuwaapu2o 6epurzan cucHan-
AGP MANCMYACUSA MOC Keaaduean cuesran (pea3quua >mu1aou-
2aK (pynxuusnune bepunsal cuenasap Habopudaeu Kuimamii) nati-
do 6yaca, Gynoail xypuama QYNKRNORGA JaeMenm O0es ama.iaou.

ATap Kenrycu MOMEHTAA MEMEHT KUPHLWINAPUTA AHIH CHT-
Ha/map MaxmyacH Gepunca, y XONaa v BaKTAAH KeHMH YHUHT
YHKHLWIKAa GepuaraH CHrHAUIAD MaXMYACHTa MOC KeJaaawraH
CHrHan maitao 6¥naa, ALHM KUPHILIAPra KeTMa-ket Gepuna-
AWraH CHrHamiap Maxmyacu Oup-Oupura Gornk G¥nmaran
Xonaa yunab YMKUIaou.

Baxr awckper paBMiuna yarapaiur ae6 dapaz KUaaMul
(t=1, 2, 3, ..., k) Ba BaKT GMPNUIrUHYU OKp TakT ZeG anTaMua.

2-Tabpud. v eaxm (saemenm xupuuiueq bepusean cuzHan-
AAP MANCMYACUen MOC KeAGOU2AH CUSRAA PHUNE WuKtwuda naido
Gyauwueava capgh smuaan eaxm) QPyRKyUoRA MCMEHMBUN?
yuiral mypuw saxmu 0ed amasadu.

BynoaH kelinH cxeMaHu GepunraH TabpHbra Moc Keaans-
raH SiHIM MabHoZar¥ QYHKLUMOHAN 3NeMeHT cubaThia Kapait-
MH3. ByHaah cxemanapHH scault XapaéHuaa yurmab Typuin ane-
MEHTIapH KaTTa poab YhHakau,
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3-tavpud. Azap PyuxkyuioHas snemenm uii-
Kuwiuda masaym eaxkmoawn (maxmoan) xeiiun
yHiHe Kupuwiuea Gepunean (0 éxu 1) cuenannune
Yau natide 6ica, y xoa0a Oynoait ghyrxuuornan sne-
MEHmM YWAGG mypuw 3semenmu 0ed amasadu
(VI1.9- wraxn).

Yiumab typuul snemMeHTM GYHKIMAHH peamisa-

VILY- waka.  UMs KUAARUTAH HYHKIIMOHA SIEMEHTAMP, STBHU

YHUHT YHKHIOWIA MaBJAyM BaKTAAH KeHHH Ku-

PULIHTA OepWITaH CHTHATHUHT 31 Naiino SVimany.

byHzan KeltuH (arapda mMaxcyc aifTwiraH Gymaca) XamMma

GYHKUMOHAN NMEMENHTIApHH 6Up TaKTIM, STHHU SMEMEHTHWHT

KHpHUIMTA cUTHaN OepwiraHiadH KeWUH YHUHT YUKHIIMAA Ha-

TYKaBMIT cUTHAA naiipo 6yarynya 6up 1akT BakT ¥ragn geb ¢a-
pa3s KWiaMu3.

d-tabpu . Aeap S cxemanune 1 ma Kupuwiuea (x,, X, ..., X,)
CUZHAAAAD MAMCMYACURI OePeanOaH MasayM v MAaKmoan Ketiux
YHuhe yuuuda f pynxuuanune f(x, ..., X)) Kuiimami xocun 6yaca,
Y xon0a S cxema f(x,, ..., X,) Qynkguanu v yuwaab mypuwt eaxmu
busan pearuzanua Kusadu 0e@ amaraoi.

bynnaii § cxemany v ymaab typuwn Bakti 6unan f(x, ..., x)
(BYHKUMSIHM peatn3alius KUAaAUTaH (byHKUMoHAN aneMeHT a¢6
Kapais MyMKHH.

MaHTuk anreGpaCcUHHHT UCTANTAH QYHKUMACUHU peald-
JaluWst KWIaOHUTaH cxeMa myrpu cxema ned ataigagu.

Bup takTam ¢pyHKUIMOHAN SAEMEHTAApIAH TY3MITaH cxe-
MaHU kyn makmai, OHUH paBulll/ia HOLIaiIurad GyHKIHoHAT
SNIeMEHTAAPIAH Ty3WITaH CXeMaHU Hoae makmial cxema acb ataii-
MH3.

I-u3ox. Arap (OHp TaKTAM PYHKUMOHAN 3MCMEHTAAPAAH
TY3SHATaH) TYPpU cxeMafard Xamma yHKIHOHAN 2IeMeHTIIap-
HU HOJIb TAKTIHW Aeh thapaz KUAcCAK, ¥ XONIa XOoCUIT OY¥NradH HOMb
TAKTNU CXeMa XaM K¥II TakTJIH cXeMa peaju3alus KHJIadHTraH
GYHKUMAHN peanu3alusa KHNaaH.
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2-u30X. flx, ..., x ) QYHKUMAHH PEATU3aUMA KATAIHTaH
N TYFpM cxeMaHHHr yuua® TYpHIN BaKTH vV JOHMO CX€MaHHHT
KCTMA-KET YIaHraH WYKH QYHKUMOHAT SAEMCHTIApH COHMIa
renr smac. Macanat, ¢,, @,, ..., ¢, QYHKUMOHAN djleMeHTIap-
aan (VIL10- wakn) tysunrad cxema (VIL11-waxn), kerma-
KCT yJaHTaH (PYHKLUHOHAN 3/IEMEHTAApHHHT COHH UKKHIra TEHT
OYIMIDAra KapaMaciaH, Xy (byHKUMSHY peanu3alMs KHIYBYH

HUp TaKTAN CXSMATUp.

3-n30x. KoHcrauramapHu (0 €éku 1) peaausaumsa Kumaa-
JIUraH cXeManap €KH GYHKITHOHAI 3JAeMEHTIapHIHT XaMMa K1-
PULLTAPH COXTA KUpHIUTapaup. byHaai cxeManapHi HOMb TAKTAY
cxeManap aed alTHW MyMKHH.

Ixy(zvrvs) Tuv Ij}' IF
@, P, ?, ?,
ettt
Xy z t s u v P r
Vll.lo-il;m.
?,
P, P, P,
[ L1
x| y pT rT

VIL.11- makn.
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SHIM @, B, ..., P, OUP TakTIH GYHKLMOHAN MeMeHTNapaaH
Koopat O CRCTeMaHUHT TYTHKIUK MacasaCHHY KYpuiura JTaMus.

S-travpud. Acap manmuk areebpacurune ucmasear Qywx-
yuacunu ©=1{Q,, 9, ..., 9} cucmemadau QyrkyuoORan 3nemenm-
AGPOaH MYIUALAR CXEMA OPKAAU DEAAUIAUUA KUAUW MYMKUK BYaca,
Y xoada O cucmena mysux cucmema deb amaaadu.

Mucon. ¢ ={p, ¢,} WyHaal OUp TakTiu GyHKUMOHAN
IXCMEHTRAP CHCTEMACHKH, Oy epaa ¢, 31eMEHT X GYHKUMAHU
peatnlauMa KHiaouraH ywna TypHLl 3/IEMEHTH, ¢, 3ca Xy
Weddep byHKUMACHHN peaTH3alMg KUIaaurad QYHKLHOHAN
ANEMEHTAND. Ywby:

a) X;6)xy;, Byxvyin) L0 e)x+y3)x=y XK)xeoyp

PYHKUHANADHH PEaNK3aUKA KHITYBUH CXeMaNlapHH ¢, Ba @,
hyHKUHOHAN 3MeMEHTAAp OPKanH Acall Ba ywnal TypHu Bak-
THHY (TAKTHHK) aHUKAA Tanad sTuraau.

t 17
E T T

IOxopuaa kypeatuarad GYHKUHAAADHH peanu3allvn 3Ta-
avraH exemanap Kyiuaarnva 6¥naau (V11.12- a—xe waxknnap):

8) X =0,(x,x) 6) Xy =@,(x, y)
I !
0, %

e -

v | ve)
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B) xvy=,(X,¥)

) 1=xX =@,(x, X)

?, ®,
1 1 i
?, P,
I ¥ P, ?,
x
|x
v=2 v=2
) 0=1 e} x=y=xPvIy=e(00xF)0(X )
P,
P,
P, P,
¢|“ 3 X
x|
v=3 va=]

20 = X . Typaen
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XDy =0,(x,F) X) xoy=(Xx-22y{y>x)=xpviy

!

9, !
L -t E—
9, ?, 9,
x Y ¢, ?,
v=2 xT T yT ¥3
¢, 9,
X hg! “1’1 T
y

v=3 T
VIL.12- makn.

Muconnap. L. lleddep GyHKUNACHHH peann3alng KHia-
JWTaH @ 3eMeATIaH nbopar @ = {p} cicTeMa TYIHK OynamiiMn?

2. @ = {0, l} sneMEHTNAP CHCTEMACHHUHT TYAMKAUTMHH
UCOOT KHIUHT.

Muconnap eUMMIApHHUHT TaXJIWIHAAH MabJIyMKu, OUp
TAKTAX @), @), ..., ©, GYHKUMOHAN TEMEHTIAD CHCTEMAcH
fD{q)I, Py ves P, }HHHrWHHK,HHK LLIAPTIAPH HOMAB TAKTHH @, lpz, P,
tbyHKuHOHM 3neMeHTaap cuctemacH @ = {Q], ¢, ..., ¢,} HUHT
TYINKANK [HAPTAAPUTA MOC KEIMANHIW.

Kyitvaary GenarmialiiiapHy KMpUTaMus: 1) MaHTHK anreGpa-
CHHUHT 2stemenTnapu (0, 0, ..., 0)=1Ba f(1, 1, ..., N =0
(0 Ba | caxmamoBuu yHKUMANAP, THHU APTYMEHTIApHHH aii-
HaH TEHTIALITUPUATAHAA £ YHKUMS Ta TeHT Oynaau) pyHKumus-
Aapaad wbopat TynaaMuu Q Bunax;
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2} vctanran KMcM ¥YarapyBuuwiap YpHMra KOHCTaHTaNapHH
(0 ¢ku 1) KyHub, KONTaH KUCMHMHU aifHAH TEHIIALITHPraHIa
0, 1 ékut X (ApHu x maigo 6ynmaiian) xocwn 6Vaanurad ¢pyHK-
nustaapaad wbopar TyrnaMuu R Ownan GenrunaitMus.

Teopema. Azap ®lp,, ¢, ..., ¢} Oup maxmau Pyuxyuonan
MICMERMAGD CUCMEMACH PEAAU3AUUA KHAAOUZaH DYHKUUALAD i

a) flocm meopemacu wapmaapunit KAQHOGMAGHMUPYSYU (hyHK-
NHAAAD cUCMeMAacy;

8) Q mynaam sremermu OVamazan QyHxuuasap,

6} R mynaam snemenmu Gyamacan (DyHK{UAAGP Ma8HCyo
vyreanda ea gaxkam wynoacuna oynoail cucmema myaux 6yaadu.

Myammoru macasa ea monumupuxaap

I. £, =(xvy, X) cuctreManaru (pyHKUHSJIAPHU peanu3aliug
Kuinaaurad @, ={p,, ¢,} QYHKLUNOHAN 2TeMEHTIAP CHCTEMACH
depunran 6¥ncud (VIL 13- waxn).

xvy1 .f1
P, |—— ¢,
J0

V11.13- maka.

xy, x>y, xoy x+y, 0 Ba | 3neMeHTap QYHKUHAIAPHH
peaTHAM3ALNS 3TANUTAH CXeMaiap ACaHr.

2. Fi=(XV) Ba @, ={o} xamma F, =(xvy) Ba @, = {y,} nap
Oepunrad 6¥mcHH. XaMMa sneMedTap GyHKIHATAPHY peany-
3alMs1 KIWIAAUTaH CXeMATapHU aBBajl ¢, QYHKUHOHAT 3NEMEHT
OPKAJIH, KEHUH ¢, OPKANH fACaHT.

3. VIL.14- waxngarn GpyHKUMOHAA 3NEMEHTAAPAAH TY3UJITaH
KYpHWIMAJApHUHT Kalicu Gupu cxema 6ynamn?
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t t
(P| (P]
‘p; tPZ
I L I
®y P,
Tt
a) 6)
'
. K
E (PZ
f— 1 _
Pr) P || % @, @, ?;
"y T 11
8) e)
$
?
T T I

¢
0)

V“.l‘- WaKA,
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4. VI1.15- waknmary KypWwiMaTapHWHT Kalic 6GHpH cxeMa 6ynann?

t 4
e, @,
1 [ 3 T f
o] | @ 3
3 ‘r_’ L &
P,
P, L=
[ Y (94
Qs ¥
111 ?s
a) 6) 3
VI1.15- maka.

5. &={g,, ¢,} O¥ncuH, Oy epaa ¢, GYHKUMOHAN SIEMEHT X v Y
leddep GyHKUNACHHY Ba ¢, QYHKIMOHAN 3MEMEHT X PYHK-
UusacHHM (ymmald TYpUII 3AE€MEHTH) peanusallds KHAIW.
MaHTHK anreGpacHHMHT XaMMa 3eMeHTap QPYHKUUATAPUHU
peanu3alig KWIAOMIraH cxeMajap siCaHr.

6. @ ={o, ¢,} 6Yncun, 6y epna ¢, GYHKIMOHAT MEMEHT X A Y
Hlepdep GyHKUNACHHE Ba ¢, QYHKLIOHAN MEMEHT X QYHK-
LUHACHHY (yurmad TypHIl 37MeMeHTH) peains3alds KUAam.
X2y (xvy) ez, x2oy, (xey) 2z (xey) oz,
(x > y) v Z DYHKUMSUTAPDHU peanu3auus KHIaIUTaH cxemanap
ACaHT.

@ MycTakua HuLIaW YIyH CABOJ BA TONMHPHKIAD

1. OyHKUHOHAN MIeMeHTNap Ba yapiaH cXeManap fAcalll.

2. CXeMaHHMHT MAaTEMATUK WHAYKLUWA METOAK OYiHYA TabpHhH.

3, OyHKUWOHAT INMEMEHTIAp CHCTEMACHHUHT TYAMKIMIH XaKHaarTH
TEOpEMA.
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4. Huxn ae® numara ailtunanm?

5. Ywnab Typuil BAKTH Ba YVILTAG TYPU1I JAEMEHTH.

6. K¥r TaKTAH CXEMaHHHE TabPHOH.

7. Bup Taxtan GYHKHHOHAA DTEMEHTAZP CHCTEMACHHUHT TYNHKAUTY
XAKUAIH TEopema.

3- §. Teckapu Gornanvuu OyIMarad arroMariap

Snemenmuune roxopu ea Kyiiu undexcu. Tyrpu cxema. Teckapu
Oorrguuwin Oyamazan asmomam. Xapaxmepucmux GyHKUUA.
p- undexcy. Kyucuz aemomamau myaux cucmemda,

VTran naparpadia MaHTUK, aATeBPacHHIHT hyHKIHSIAPH-
HU dakaT TVFPH CXeMATapTriHA peann3aiins KUIAIUHA KYpIuK.
bup takTthu QYHKUMOHAT 3eMeHTARPIAH ACANTAaH CXEMaHUHT
YMYMMI XoJ0a WAl XKapaéHHHU Kypaiauk. CxemMa KUpHII-
Japura Xap MOMEHTRAa CUTHaJIap Maxmyacul 0epud Typuiani.
AHWKKH, CXEMAHWHT YHMKHAIIIMAATA CHIHAA YHUHT KUPHILA&PH-
ra OJIIMHIM MOMEHTAApAA OSpUNraH CUTHANAp MaXMyacHra
OoFnuK 6¥naam,

MOYyHRUMOHAN eMeHTHHHT KyHH Ba 0KOPH WHAEKCIAPH
Jerad TYUYHYAHN KUPUTAHNNK.

t-Tabvpud. Cxemarnune kuputurapuea 6epuiean cCUeHalIap
© PYHKUUOHAR 3aeMEeHMHUHe YUuKuuida xocua Oyauwuea xadap
6ocud Vmuacan UKy QVHKUHOHAA I1EMEHMAGPHINZ MAKCUMan COHU
(© IAEMEHMHUKE Y3U Xam Kupadu) I1eMeHmHUHe 10KOpu UHOeKCH
84 MUHUMAA CORY Kyitu undexcu 0ef amaradu. ¢ (hyHKRUOHAA
anemMerm S CXeMANUHE HuKu dAesenmuy (Ashi 0300 HuKuweq sea
Ovacan amemenmu) GVacun. VY xoada @ stemenmuuHz H0KOpU 6a
Kyt undexcaapunu moc pasuwda U= w(S) ea v = n(S) Ouasan
beseunatimus.

Hemaxk, cxema TYFpR OVIIMIOA yUYH DUPOP @ 3NEMEHTHHHT
KUpHuLTapura YMKNLIapy ylaHraH XaMma (QyHKIUOHAT 27¢e-
MCHTAAPHUHT I0KOPKU WHIACKCAAPY TEHT OYANIUE KepaK {eTapaKn
urapT).
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CxemMa Tappu¢ura acocaH, { BaKT MOMEHTHIa CXeMaHUHT
MMKMINHIArY CUrHAA YHUHT KHPHIIIApUTa f— (L JaH  ~ N MO-
MEHTra4a GepunraH CHrHamnap Hadbopura Gornuk Gynanu. He-
MaK, / MOMEHTIATM YUKHUIH CUTHAJH YHHUHT KUpHIUJIapura

p=p -1 + 1 KeTMa-keT Gepwiral CUTHAIIAD MaKMYaCHHMHT

byukumsen 6ynamnm: F(x), ..., x5 x!, .., xb o x) L x0T

by epna F — MaHTUK anreBpacUHUHT p” apIYMEHTIN (QYHK-
IMACH Ba XUPHIIDNApra f — p +{ MOMeHTIA OepiiTad curHannap
MaxKMyacH o¥imamn. Arap cxema TVFpu OVnica, y xonma F ¢yHK-
UM KATBUAH f— 1) MOMEHTAA {(STbHM { =71 — v, andaTTa 1 = V)
bepuran dakatruia 6uTTa curHannap (x|, ..., x') Maxmyacura
GoFnmuK 6¥nanu Ba S cxema F pyHKUMSAHM v yiunab TypuLll Bak-
TR (v TaKT) OUNaH peanus3auust Kunaau.

2-TappuUd. n Kupuwiea éa Gumma uuxuuiea 32a 0Va2ax
Kypuama depuazan 6yacuwn (VII I- wara) Xap 6up momenmoa yrnune
Kupuiaapuza O éxu 1 cuenan Gepuncanda, wukuwuda xap 6up t
momenmada O éxu 1 cuenan xocun 6¥nadu. Yuxuwoasu cuenar Ku-
putinapea t— 1 dan t—n momenmeaua p{p=n -n+ 1) kemsa-xem
Oepulean CUSHANAQD MAXCMYAcUruR2 QyHKyuscy 6yaau:

Foxd, o ooxt xt,o,xh X xt .
by epoa t momenm | + i momermaa Gepunzan cuznaitap Maic-
myuea mene 6yradu. Y xonda 6yaoait Kypuama meckapu 60 Faranu-
wn 6yamazan asmomam ded amazadu. Manmur anscebpacunune
F @yuxyuscu ynune xapaxmepucmux (Qyrxunsacu, p — unoexcu,
V — yuiaa6 mypum éaxmu Je6 amaiaou.

Arap Teckapy DOFAaHWIIM OY¥AMaraH MKKMTa aBTOMATHUHT
F, Ba F, XapakTepnCTHK PYHKUWSITapH (PAKATIMHA COXTA apry-
MeHTIapy OunaH (papk Kuica, y Xonaa OyHaall aBromatiap
IKBUsarenm agmomamaap neb aranagm.

Xap KaHaait QYHKIIMOHAT 3MeMEHT OHUpoPTa TecKapu Gor-
MaHKIUY O¥nMaraH aBToMatuy wdomanaitnn. By aneMeHT yayH
XApaKkTepUCTUK (PYHKUMS Y peanu3aliusi KUaaaurad §yHKIHS
6unmaH MOC Tyluam, HHASKC Ba yupiad TYpHII BakTH 3ca | ra
TeHr 6ymagu.
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Ulynaait k6, 6up Takim dyHKUHOHAN SJAEMEHTHap-
AaH TY3WNraH Xap KaHga#t cxema Teckapu GormaHummn 6¥nMa-
TaH aBTOMaTHYU Udonanaiay. Acnuaa GpyHKINOHAN 3NeMeHTIap
Gup TakTan 6Ymumm wapt aMac. PakaTruHa CXeMaHHHT Kyitn
Ba IOKODU WHIEKCNAPpUHU DouIKavya Xpcobnall Kepak:

© SACMEHTHWHT Kyiu Ba joxopu uxOexcarapu hed, cxema-
HUHT KApHIWIapHra Oepuaral CHrHaTap ¢ 3JeMeHTHUHT Yv-
KMmnaa xocun 6ynrynya 6ocud yrrnrad QyHKUHOHAT SAeMeHT-
nmap yurnad Typull BakTiapy WHUFHHEMCHHUHT MOC PaBHILIA
MHHWMYMH Ba MakCHUMYMMTa aliTHaamu.

Xap KaHnait Teckapy GOFTaHUINU 6VTMaTaH aBTOMAT ¥3 HaB-
Garuga Ourra QyHKUHOHAN BIeMeHTIaH TY3WIATAH CXeMaHU
ndonanaioy (yiudy GUKpHUHT TYFPHANTIHHK UcCOTRAUTHI YKYB-
YUra XaBoJia 3TaMH3).

3-tanpud . Qyrkyuonan snemenmaapdan mysurean S cxema
bunran ugodaranaduzarn asmomam meckapy boraanuuu 6yama-
ean A aemomamoan paxameuna ywrad mypuw eaxmu v Gusran
Qapx Kuaca, 6y aemomam A asmomamay pearuzayua Kuaadu detiu-
aadu.

4-tavpuQ. Acap xap xandali meckapu borranuuy Gysma-
2aH AGMOMAMHU Q,, O, ..., ©, DYHKUUOHAR IAEMEHMAAPOGH MY-
3UAAH CXeMQ OPKAAU PeaAu3auUsa Kuauw Mymkun 0yaca, y x040a
(OYHKUUOHAA IACMEHMAAD CUCMEMACH KYHCH3 Q8MOMAMAN MYAUK
cucmema 0eb amaradu. bup maxmai Gynxuyuonan snemenmaap
CHCMEMACU MYAUKAUSUHUNE emapal 84 3apypauk wapmaapy je-
MEHMAGP CUCMEMACUHUHE KYHCU3 aémoMamall myAuKiuK wapmu-
2a Moc Keaadu.

4- §. Teckapn Oornandiy 6§aran QyHKIHOHAN
NEMEHTAAPAAH cxemanap acanl. Yexau
ABTOMAT XaKHAA YMYMMIl TymiyHdanap

@ Teckapu Gornanuwinu Qynxyuonan 3nemenmaap. Xomupada
cakaoauu Kypuama. Cxemanune (1 + 1) momenmdaeu xosamu.
U(Q, n) aemomam. Aemomam xoramaapu. Asmomam uuii-
HUHZ HAMUMCatapu.
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Xo3upraya 013 OYHKUHOHAT 3ACMEHT- T

Jlapaa” sicanraH TecKkapH SornanvrH 6¥imMa-
raH cxeManapHu Kypmud ¥yTauk. byHaait yek- ¢
JAIHY OU3 HOMb TAKTNIH (PYHKLUNOHAN D¢
MEHTIAPHAH cXeMalap AcCalll MacajdaCHHH I
CYHMII YYYH KJHraH 301K, YYHKH, aKC Xoiaa,
OyHAal cxeManapHUHI UIL XapaéHUHHU Epu- VIL. 16- waka.
THII MYMKHH 3MAac 31U,

VII.16- waknoa KypcaTiraH QyHKUMSTHY peannsalivs Kina-
JUTAH CXeMaHHHT WL XKapagHUHK KYPHO yTalauk. ¢ GyHKUHO-
HAJIHK OUp TAaKTIH 3NeMeHT ned xucobnaiimus. Arap Gupop ¢
MOMEHTAa ¢ HWHT YuKkulmna | curHan naino 6¥ynca, y xonga
Iy MOMEHTHMHT ¥3HAa ¥lua CHTHan YHUHT KUPHMIUKAA Taiao
OVnagu Ba (7 + 1) MoMeHTAa YHWHr wikpuuuaa 0 curyan maiioo
O¥namn pa xokaszo. HaTuxana, ¢ ¢GpyHKUMOHAT 371eMEHTHHHT
yuxymaa ketMa-ket 1, 0, 1, 0, 1, 0, ... curHannap na¥imo 6ynanu
Ba ¢ HOJIb TAKT/IY (YHKLUHOHAN 3eMeHT OYNTaH BaKTaaru xapa-
Ma-Kapuwinknap ¥3-y3unad iykenagu. by cxeMaHH «KyHFU-
POK» CXeMacH 1ed arall MyMKWH, YYHKH KYHFUPOKIA OHp TaKkTaa
KapaMa-KaplllH KMiiMaTiapra ysrapaaurad KeTMa-ker Gepuna-
IUTaH curHautapaad dofinananunanm.

by maparpadna 6u3 Kyiuaarn mapraapHu KaHOATJIAHTH-
PYBUM TecKapH OOFMAHWUITH cXeMaJlapHHW KYpuO YHKAMU3:

1) KypunmaHuHr ¢, (i=1, 2, ..., n) saneMeHTIapy OpacHia
dakar Ba ¢axaT GHTTACH 0301 YHKHLUTA 3Ta;

2) @; NCMEHTHKHT Xap GNP KUPVIIH @, IEMCHTIAPHHHT
¢akaTriHa GUTTACHHWHT YMKUILH OWIaH yNaHaIu.

KOKopuaarn waptiapHd KaHOATIaHTHPYBUYM OWp TaKTIH
GbYHKUHOHAN 2AeMeHTAApHaH AcaliraH TecKapu OOFTaHWLINH
CXeMaNTapHVHT MLLTaW XapaéHuHHu Ky¥pnb yraiinuk. CxeMa tec-
Kapy GOFTaHMLINKU OYAraHIUTH YUYH YHUHT YMKHUIWGArd CUr-
Han ¢akKaT cxema KUpULITapura OepuaradH CHTHAIap MaKMyH-
ra smac, OalKM YHUHI HYKU SMEMEHTIAPUHUHT YWKWIIHAATH
cUrHannapra xam SornuK 6¥nann. by KeHWHr curHanmap cxe-
Ma Kupulinapura 6epunrad curHamapra GOFMHK O¥aIMacaury
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XaM MYMKHH €Ki aH4Ya OANMH DepuiraH KWpHIl CUTHAIIapura
GOFMHK 6Vnumy MyMKUH. Macatan, HHKT 3JeMEHTIApUHMHT
KUPHIIK cXeMa KHpuIup G¥amackury MyMkuH. VIL.17- makn-
narv @ DUp TakTAUH MeMEHT X vy QYHKUHAHU, ¥ ONp TakTIH
IIEMEHTH 3¢a (X v ¥)Z (GYHKUHSHY pealu3aliia Kpvtagy, £ — Oap
TaKTIK yitad Typulr 3MeMeHTH.

xvy (x vz
t "
f f
F F Y
4 (‘P ¥ \I"
X y X ¥y z
a) a)
¥11.17- maxa.

Arap VI1.17-g maknaarm CXeMaHUHT y KHPULIHTA MCTaN-
raHua aHya oauH | cHrHand Oepuiarar 6yiaca, y xojiga Wy
CHUTHAJIHWHT ¥34 JOWMO YHHHT YHKHIIKEAR Naiao 6¥aud typamu
{(9BbHHM CHTHAN XOTHpada caknaHanH).

VII.17-6 waxknaaru ¢xemaga y curHan gakar z= 1 6ynrau-
IarvHa XoTHupaga caknaHanu. =0 CHTHaIHY Oepub, XoTHPAHH
TO3TAMMAMU3 MyMKUH. HlyHnaH KelUHTHHA y HUHT SSTHIH KHI-
MaTHHU XOoTHpana cakjai ofnaMmu3 {z= | kuiiMataa). Pean cxe-
Manapaa «XOTHpaaa caxJioBYd KypuiMas UK €pAaMuaa peasu-
3aUMsl KWIHHALH,

Teckapy GOFJAHULITU CXeMAa HIU XapaéHUHUHT XapaKTepHc-
THKAaCHHU U¢poIaNamiza YHURT HYKY 3AeMeHTIapUHUAT Xosa-
THHH XHcobra oIl Kepak.

S — Tecxapu GORTaHHILNM CXeMa Ba @y, @), ..., §, — YHUHT
aeMentaapu G¥acuH. By epga ¢, — YHKUHI 3neMeRTH OYACKHH,
SBHY Q301 YMKHUIUTA 3ra OYIraH SNEMEHTIHD. ¢, SMEMEHTHHHT
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"HIKMIIHAATH { BAKT MOMEHTU/IATY CUTHATMHHY ¢ (1) Ouman Gern-
nuaimus (@7 curran 0 éxu | ra reur). Cxema 4MKHLINZA
I MOMEHTHArY CUTHAM @ (/) Ta TeHr Oymanm.

o1} = {9, (D, 9N, ..., ¢} cucTEMA S CXEMAHWHT ¢ BaKT
MOMCHTHAATH xodamy [eO artamafu. [ MOMEHTAa § ¢xeMa KH-
puapyra 6epunTaH cUrHanrapau s.(1, s07), ..., 5.(1) OnwnaH
s s(1) = {5,(1), 5,(7), ..., 8 ()} OPKaIU YIAPHUHT MAKMYMHHU Gel-
VHOIAUMA3, Y XONAa CXeMaHWHTr (¢ + 1} MOMEHTAar# XxojaTH
{1+ 1) cxeMaHRHF ¢ MOMeHTIAru (¢} Ba s(#) 1apH opkaan 6up
KHPMATIN aHMKJIAHaaN, SI'bHU

Q7+ 1) = Dlo(n), s(1)).

Hemak, aMeMeHTIApHUHT YMKRIIKIATY {f + 1) MoMeHTIaru
CHTHAIAP YIAPHUHT KUPHILIIAPUATA  MOMeHTHA BSpLiraH Cur-
namiapra GOENUK, G¥map sKaH, SBbHH 7 MOMCHTIA CXeMaHHUHI
KApHIUAapyra GepHarad CUruaniap pa aeMeHTIapHUHT [y MO-
MEHTHArH YMKHWU CHMTHaarapH OOFTUKIAHUP. AHMKPOFH, & cHcC-
Tema (k + n + 1) aprymentin (k+ 1) ta @, @, ..., &, MaHTHK
anredpacH GYHKUHANAPUHHHT MAOXMYUIaH (TYmmaMuaan) noo-
par 6ynaau. by (k+#n + 1) apryMeHTIapHUHT afipuMaapH coxTa
Oynumy Mymxud, Macanad, ®, yuyH §akaTr Kyiugara apry-
MEHTIAp COXTA 3IMAC: @, SMeMEHTHUHT KUpUILIapHra YUKULI-
nap ynaHradH (GYHKIEHOHA 2MeMeHTIapra Ba CXeMaHWHT K-
pyiIapy 6eBocHTa @, SIEMEHTHHUHT XaM KUPULLIIap ae6 xpucos-
JaHAZUraH CHTHaXIapra Moc KepnaguraH apryMeHTaap. Arap
dakar wyHzal coxXTa 3Mac apryMeHTIapHH Xucofra ofcak, v
xomaa @, QYHKLNA ¢, S1EMEHT pealn3auns 3TaIurag QyHKLM-
Ara MOC KeJafy Ba oKopuaaru ¢gopmyiaa (¢ + 1) BaKT MOMEHTH-
Ja ¢, 3EMEHTIApHUHT YHKULUIapUaa ¢ MOMEHTIA YJIapHIHT
KUpHUDIapyra Gepuarid CHrHAIap MaKMynra DOrAnK Oynran
KaHgail curHal naugo OVanmueEn jpcatamu.

Tawpud.Q mynaam (k+ 1) >0 y3yHauxdaeu UKKUAUK MAXC-
myaaapuunz dupop mynaamu 6yacun. Aeap (n+ k+ 1) apeymenmau
(k+ 1) ma guceman anukaanean ®, manmux, aszebpacunune Qyuk-
yusaapudan ubopam © maxcmya kypcamuaean 6yaca, y xoada €
PYXCam 3MUILAR X0AGMAGP MPHAGMUOA R Kupuuiea 3¢a 0Vazai
U(Q, n) asmomam Gepuacarn ded amaradu.
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by epna @, dyukunsinap wynaaii (n+ &k + 1) ysywinkaard
HKKHJIHK MaXMyalapiha aHUKNaHraHKY, yiapraH (k+ 1) 1a ane-
MEHTH Q KUpYBUH MaXMYya O¥aay Ba LIy Maxmyagard @, pyHk-
UMANTAPHUHT KUAMATH £ ra Kupaau. Q TYINAMAAard 3NeMeHT-
JIap COHH aBTOMAaTHWHT Xomupacu ned aranaad. Arap aBToMar-
HHHT GolanFuy Xonati ¢ € Q, 6upop HaTypan coH v (yuutad
TYPHIU BaKTH) Ba Xap OGUp BaxT MOMEHTWIA # Y3YHJIUKIArd
s() = {s,(0, 5,8, ..., ()} KUpUILI CUTHANAAP MAXMyn GepunraH
oynca, y xonua U(Q, n) aBTOMATHWHKT wi Mapaéuu anuKaanzan
ned aranagn.

Arap aBTOMaTHHHT Ul XapaéHu aHKBKAaHraH 0Vica, y Xonaaa
t2 v Y4yH YHUHT KETMa-KeT XolaTiapu

o(f +v) = D(e(), s(8)), ¢(0)=¢"

dopMmyna opKanu aHuknaHapu. by dopmyna aemomamnune
xoramaap menzaamacy ne® arajagy. PaBIIaHKHM, aBTOMATHHHT
Xap KaHiail BakT MOMeHTHIArn xonath ¢(f) € Q 6¥namu. ¢°(¥)
(2 v} KeTMa-KETIIHK aemoMantiune HuKuiu (UHUHe namuxeacy)
ne6 arananu. Arap k=0 Ba @ ¢akarrnna s(¢) ra 6ornuK O¥ica,
y xonga {/ aBroMaT MaHTHK, anrebpacuHUHT (PYHKUHMACUTA aii-
JIaHAMTH.

Kabyn xunyHrad éenrunamnapaa 6Mp Taktii GyHKIMOHAN
3/leMeHTNIapAaH AcanraH TecKapu GOFTaHMLUIH § cxeMa KyHH-
Jard XapakrepucT¥kara sra 6yaraH aBroMaTHH Hbonanaiau.
v = 1; ¢° Gowrnanruy xonat ¢=0 MOMEHTIAATH § CXeMa 3AEMEHT-
Nlapy YHKULINapHAArd CUTHAINAapH; € — XaMmMa MyMKUH 6¥arad
IMEMEHTNAP YRKUILapUAATH CHIHALIap MaXMYH.

Ulynnait xuaub, v = 1 yumad Typuul saxrura sra Oynray
YeKJIH ABTOMATHH OWp TakTIH (YHKUUOHAN 2MeMEHTIapAaH
SCANTaH TeCKapH COFMAHUILUTY ¢XeMa OpKaTH Udonanawr MyMKHH,

5- §. Muaun Ba Myp asToMaTaapu

Yexau aemomam modeau. Asmomam UWUHURZ KAHOHUK meHa-
aamacu. Mnuguan ea rournuuan aemomamaap. Muau eéa Myp
aemomMamaapu, yaap opacudazu myrocabamaap.
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Yeknu XOTHpaHu OUCKPET KYPHIManap YekJn aBTOMaT MO~
nenv 6§nanu. by aBTOMATHUHE 7 TA X, X,, ..., X, KUHDHIEH, m Ta
Viy Yoy ooy ¥, UMKHIIN BA O={g &, ..., g _ } YEKIN NYKH XOHATH
MAaBXY/I.

Yexknd aproMaT BUCKpeT Bakr /=0, 1, 2, ... MOMeHTNApHAa
vuurafiad. Arap f MOMEHTIArK X, KUPHIUHUHS, y, YAKHIUHHHT
BA g XOJIATHHWHT KMIAMaTIapyHU MOC paBHILIa xr(r), y(?) Ba g(t)
Ouigan Gearuaacax, v XoaIa aBTOMATHUHI HLIW KyWWmary xa-
HOHUK TeHrmaMa 6munaH udoaanaHanu:

},j(t) =¢J(x|(t)’ A | xn(t)’ g(r_ l))3 (j= 1’ et m)!
gH =w(x,®, .., x (0, g(f- ). (1

(1) TeHrTamManapgaru ®, Ba y QyHKIMLIap MOC paBHilIa
J wuxwunune Qyakiuscy Ba ymuwaap yaxuuscuy ned aranaiu.
ABTOMATHUHT MU XapaéHUHHM aHUKJAl YYYH YHHUHP OOlInaH-
F4 g(0) XonaTUHU K¥pcaTHIl Kepax.

Arap g(0) Ba 1- MOMEHTAATH KUPHMII KuUHMMaTiapu x (1),
x(1), ..., x (1} mabyMm 6ynca, y xonaa (1} KaHOHUK TeHIaMa-
naH doiiganaun6 i- MomeHtaary yukm y(l) Ba g(l1) xonar-
HUHT KUHMaTHHH, g(1) Ba Xx,(2), ..., x (2) acocnaa 2- MOMEHT-
Jaru 9YUKHII y}.(2) Ba g(2) XonmaTnapHW aHUKIAIl MYMKWH Ba
X.K. MKxu Typaaru aBToMaTiap MaBXYI. uHuuuas Ba UHULUAL-
mac (HoMHWLMan). Huuuuan aproMatiapaa OOiMaHFUY Xonar
TaliMHMaHTraH (MaxKkaMmaaHrad) Ovnagy. Hounwuiiman asToMar-
aapna GoUUIaHFUY XONar CHMAaTHAA WCTanTaH XOJaTHH OJIMII
MYMKHH.

HxTHEpUit coHmard KMpHIU Ba YUKUIITa 3ra OyAraH aBTo-
MaT MIIUHK aHUKRall Macajacd | Ta Kupuiu Ba | Ta yuUKUUMIra
ara OVJIraH aBTOMATHHHI MILMHM aHHWKALl MacaJacKra KeaTH-
puinaan. UIYHUHT y4v¥H acocHil Momeiab cudatihoa | Ta x KH-
puidra Ba | ta y YMKUINra sra OyJraH aBToMaTnapHiA KYpaMis.
Bynaait aproMatiiap Kyiuaary KaHOHHWK TeHTIaMma 6unan udo-
JanaHamn:

(1) = ®(x(2), gt~ 1)), g0 =wx(), g(z-1)).
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byuaait typnaru aBromatr Muiu aemomamu ned aTanaau,

Myay aBTOMATH YSKIK XOTHPAIN BUCKPET KYPHWIMaHUHE
AroHa Monaenu aMac, WUKKURYU Moxens — Myp aemomamu
Mapxyl. Myp aBToMaTHIZ YNKKIL KMIMaTH ¥iia MOMEHTHMHT
¥3uaactK MYKHM XONATHHMHD KHUIMaTH OWIaH aHMKAaHAIM.
Myp aBTOMaTMHMHI KaHOHMK TEHTNaMacH KyWWIard KYpHHMIIA
oymann:

&) = yx(n), gr - 1)), y(0)=A(g(r-1)).

Arap OUPHUBYY TEHTIaMallaH UKKUHYKCHra g(f) KUiAMaTh-
HU K¥iicak Ba @ = A(y) neb Gearunacak, y xoaga MKKHHYH TEHT-
naMa KyHuIard KypuEHUra Kenamgiu:

Y1) = Mylx(n), glr— 1)) = P(x(n), gr- ).

Hemak, Myp apTomatniy MUIM aBTOMATMHWHE XYCYCHH
xonu ne6 Kapamr MyMKHH, By epaa ¥rumr dyHKIMACH Maxcyc
& = (W) K¥puHMnIa 6y¥naan. Xymnam wy kadu, Munu asToMa-
THHU XaM (affpuM MabHoAa) Myp aBTOMATHra KENTHUPHII MyM-
KUH.

Hewmak., xap xandati unutuan ea Hournuyuaa Muau aemomam-
Aapli Yuyr yaapea sxeusaienm dvaean ununuan ea Hoununuar Myp
agmosmamaapu magxucyd (Mcb6otTu A A.llloroMoBHUHT «OCHO-
BB TEOPUM HUCKPETHHIX AOTHHUCCKHX M BBIYUCAHTEABHBIX YCT-
poicte» [49] KUTOOURR MABRKYE).

Myammoru macara ea monwupussap

1. Xap xaunai teckapy 60FnaHuiv O¥Marad aBToMaTH PyHK-
UMOHAT IIeMEHTAApAAR scarad OUpop cxeMa opkanu udo-
Janaul MyMKUHAWTHHHY WCOOTAAHT.

2. Xap xaunmaii WHMOEWAN Ba HowdHwuwan Munu asroMaTnapy
VIYH yriapra 3KBHBANEHT OVAraH MHUIHAT Ba HOWHWUHAA
Myp aBroMaTHApK MABXYX 3KAHAWTNHY McOOTIAHT.

3. Xap xangail muaad Typuil BakTH v = | GVnraH 4eKiaH aBToO-
MaTHH OMD TAKTAM (OYHKIHOHAA 2NeMeHTIApAaH fAcanTaH
cxeMa opkand MdoaanTaHuIIIMHHE KYPCATHHT.
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@ MycTaKua HIIAW YYYH C2BOJI BA TONUIMPHKAD

I. DeMEHTHUHT 10KOpH Ba KyilW nnaekcH. TYEpn cxema.

2. Teckapy GOENaHHWLLK GYIMaraH apToMatnap.

3. Xapakrepuctuk ¢yHrUnA. KydycHs aBToMaTnd THIWK CHCTEME.

4. Teckapu Oornannuid 6¥araH GyHKUNOHAN 3IeMEHTIAPAAH cXemManap
ACALLL

5. Yern aBTOMAT XaKHAa YMYMHH TYLWYHYAIap.

6. M a Myp aRTOMATNADY BA YIAp OpacHBary mynocabataap.

7. ABTOMAT HUIMHHHT KAHOHHK TeHTraaMacH. MHuinan Ba HoMduuman
ABTOMATIAP.

6- §. Pe/ie-KOHTAKTIIM cXemanap

[Z] Ymuaseuunap. Pese-xowmaxmau cxemanap. Marnguii xon-
maxmau pese. Mycbam xonmaxmau peae. Yuinab mypuut sae-
mermu. Pese-konmaxmau cxema opkasyu QyHKUUAHY peaal-
3QUUR IMU.

By naparpagaa MaHTHK anrebpacy GYHKIMSIApHHH peie -
KOHTAKTIIM CXeManap opKaiu pean3aliisa ITHIN YCYJIMHH KYpaMH3.

Arap xap 6up VTKa3ruura x y3rapyBuHHU MoC KMITHO K¥icak,
Yy Xonna x =1 ga ¥yrkasrnuna 1ok 00p Ba x =0 jga ¥TKaszruyaa ToK
UyK ned xpcobmaiiMus. Y Xonna YTKa3srHYJIapHM KeTMa-KeT yra-
HUIIUTA ¥3rapyBYmiapHUBT KOHBIOHKUMScH (VI 18-a wiaxn) Ba
napajien YIaHULINTa AUIBIOHKUMACH () Moc Keaaau (VI 18-6
wak1). YTKasTHwIapHH KeTMa-KeT Ba Napaien yaail HaTHXKa-

X ¥ |

&
&

VII.18- makn.
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cHIa cxeMa xocun xunamu3s. By cxeMa ¢axaTrmBa MOHOTOH
OYHKUUANApHH pealu3aluds KWialW, YYHKH KOHBIOHKIHS Ba
OU3BIOHKUMSIAPHUHT CYTIEPIIO3ULIMACK OpKaiid (akaT MOHO-
TOH PyHKUUANApHU ndonanaml MyMKUH. UxTuépnit pyHKuHA-
JNapHH peanu3alMsa KWIMIU YYYH X (QYHKUMAHHA peaiM3auus
KWIadMIraH KypunMa Kepak oynamu. Bynm MaHoHil KOHTaKTIH
pefie OpKanu peaTH3alMg KUJIMIU MYMKHUH. byHOai peleHHHr
cxeMacu VI1.19- mwaxknna tacBupnanraH. Arap A ranrak ypam-
Jlapy opKanu Tok ¥tMaca (x=0), y Xoana npykuHa B KOHTaKT-
HH I0KOpUra TOpTaau Ba 3aHXXHp ynaHagu (ryrawagu). Hath-
xana C yukKuiaa Tok naigo o¥nanu (X =1). Arap x=1 6yica
Ba A FanTak ¥paMy OpKaIM TOK ¥Tca, ¥ Xoa4a B KOHTAaKT MacT-
ra TopTuiaaan ea C YukKpinga Tok 6yaMainm, asHu X = () Oyna-
oM. Hemak, MaHUid KOHTaK™IH pene ¢, QYHKUMAHM pead-
3auNsg KUAaAu. Arap B KOHTAKT KUpvinura | ¥pHHTa y CUrHan
Oepcak, y xonga 613 Xy QYHKUMSHU peanu3alus KUIaMH3
(VIL.20- wmaxm).

B C _
| ——o /07 X y———o /—xy
¥ —AN—— A4 ————AAN—

VI1.19- wakn, VII1.20- waxa.

Myc6HaT KOHTAKTNK peiefa arap FanTak ypaMmuaa Tok 6¥nca
{x=1), y xonma B KoHTaKT ynanHaaM ga ¢ UHKUILIAA TOK O¥nmaii-
au (x=0). Ulynaakt xunud, x GYHKUMAHH MycdaT KOHTAKTIH
peJie OpKaJIH peanu3auust Kuaum MyMkad (VI1.21- wakn). Mab-
JYMKH, arap ¥TKasrayna Tok Oynca, y xonga y xap Tapagra
TapKajtamu. MacamaH, x v y HM VI 18- maxnmaru cxema opxa-
K peajiu3zauua KHAaAcak, y xoaga x = 1 Ba y =0 OynaraHga, ToK
A HyxTamaH xap Tapadra, Iy XYMIaIaH, y ¥TKa3rudra Moc
6ynraH yTKasrny opKaau xam yraan (y =0 6ynuumnra Kapamac-
nan). bynpait mapouTna CXeMaHWHT WII XapaéHWAA HOAHWK-
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y—o\o——xy-

VYA YA
YI1.21- maxa.
X VWV
l .
xXvy
y \VAYAVAV.
VII.22- maxki.

muknap naimo 6ynaau. by XomaaH Kytunauil yuyyH ¢akar oup
TOMOHTa TOK ¥YTKazaiuTaH acOobnapiaH, iy KyMiaanaH, Myc-
0aT KOHTAaKTIH penenaH dholnataHul MyMKUH., MacanaH, Myc-
6aT KOHTaKTIM penefaH hoinanaHus, x v y HU peanu3alirs Kia-
nurad cxeManu VII.22- maknga TacBUPAaHTaHACK sicall MyMKHH.,

DHANW pee-KOHTAKTIH CXeMaHWHT HIDanl BaKTHHH Kypus
yraitnnk. Tox ¥rkasruunap O¥itvda OuUpmaHWTAa TapKanamd Ba
peNle MUamy yyyH (KOHTaKT yJAaHMUIM Y4yH) OHp TaKT BaKT
Ketanu me6 xucobnaitmua. Jemak, VI1.20 Ba VII.21- waknnap-
Ja x cMTHajra HucbaraH y CMrHan OUp TakTaaH KefdHH GepHiH-
HIH Kepak.

CxeMa yUKHMINMAATH cHTHaN (xy €Ku Xy ) y curHan GunaH
Ooup BaTaa naiino OVnmamn. LyHUHr yuyH cxemala Gepunran
CUTHANIMAPHU HILNA0 YHKMII y9yH capd Oy1amural BaKTHH IO-
MMO xHcobra olauur Kepak, peanysauus 6ynaauraH GyHKUAAHHA
VY3rapTHpMacaad, aiipuM BakTiapaa, 6y BakKTHHU ¥3rapTHpHUI
Kepak. By nponeaypanu, xyaae Gup TakTiy PyHKLIMOHAT 3JIe-
MEHTIapAaH sicairaH Ky TaKTIH cXeMajiapAa KHIraHUMH3ICK,

21 = X.T¥paes
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VI1.23- makna.
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YAl Typull afeMeHTIapu épaaMu OUAaH BaxapHil MyMKHH,
Yiunad Typunl sneMedTH pasudraciuu Mycbar KOHTAKTAH perne
Gaxapann (VI1.21- makn). Ywmad typuul Bakrd | taxira TeHr
G¥nanm.

Tavpud. Azap peire-konmaxmau cxemanune Kupuuaapuia
! momenmoa X,, X,, ..., X, cieHairap Habopu 6epuseanod, yHumz
uUKUMUOa t+v Momenmoa f(x,, x,, ..., X)) cuenaa naido oyaca, y
xon0a pese-xonmaxmau cxema f(X,, X,, ..., X ) QYHKUUAHY V Vit~
4a6 mypuw gaKmu OUAaH peasu3anus Kuraou deb amanadu.

KerMma-ket Gepunran curnannap 6up-oupura 6oFTHK 6yaMa-
raH Xonaa unoiad YuKuwIain.

I yupait ka6, MaHTUK, anrebpacMHUHT UCTATTaH (PYHK-
UUSCUHY alipuM yiuna® Typull BaKTH OWIaH pelie-KOHTaKTA!
cXeMa OpKAIM peanu3alus KW MyMRUH. (YIudy xynocaHu
UCOOT KWIWINHY VKYBYHIa XaBoJia 3TaMus).

Mucon. a) xyvZ;, 6) xy vif; B) xyvyxvxz GHyHK-
UMANIAP pee-KOHTAKTIN CXeMAa OPKAAN peanu3aling KWIHHCHH,

bepunran QyHKUMAIAPHH CXeMa OPKAJIU peani3allisg KWINLI
YYYH YTKa3srMuiapHY KeTMa-KeT Ba napasnnen yiralijap HaTH-
XKACHIA 3MeMeHTAP KOHBIHKUWATAPHHY Ba YJAPHUHT AH3BIOHK-
UMSAMAPHHH pearn3auusa Kunamus, MaHduil KOHTAKTIN pene-
AaH ¢oitnanadub Y3rapyBUHIApHHUHT Ba alpHUM 3eMEHTAp KOHE-
IOHKUMSJIAPHWHT HHKOPAApUHK peanu3aumsa KunaMui. Mycbar
KOHTaKTIH pefie OPKATH CUTHATApHUHT OMp Bakriaa eTud Ke-
TMWKHY TabMHHAaiMu3. Hatwxaaa, VII.23- waknna kypcatui-
raH cxemanapra ara 6y¥namns.

7- §. KOHTAKT/IN CXeMaJap Ba YIRPHUHT CHHTE3H

M Asmomamuune kupuwn. Aemosmamnune wuxumu. Konmarm-
AQPHU RAPAAIEn 84 Kemma-Kem yaat. Ymxaszyeuauaux QyHi-
yuacu. Myxum sanxcup. IT- cxema.

Xap 6Uup aBTOMAT TypJIHYa KOHTAKTIAN 6KH KOHTAKTCH3 CXe-
matapaaH QoiaanaHuw acocHaa Ty3uaaau. BU3 KOHTaKTAM cxe-
Manap OMJIaH XHXO3JTAHTaH aBTOMATIAPHMHT UIUMHH YMyMUH
X0J0a KypHd YTaMu3.
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/ P2
__sh )
P
al
T, ol o 7,
/ P4 S Ps
YI1.24- maks.

Macanan, VII.24- maknaa K¥pcaTtUaraHuaeK, cHMIIaplaH,
ukkura T, sa T, kyrOman, 6ewra P, ..., P, KHonkKa Ounas Tab-
MUHNAHFAH KOHTAKTAApIAH SICANITaH TY3UJIMA KOHMAKMAU cxe-
ma 1eb atanam. T, KyTO 3meKTp TOKW MaHGauHu Hdoaanaiu,
T, KyT06 3¢a aBTOMATHHWHT <«YHKMIOM»Aa HIIHH BaXapyBuH
KYypUIMaHKi OMIaupail. ABTOMATHUHT «YUKUIIW»a Wil Haxa-
PUATAHAUTY XaKyaa Xadap 0epyBUY KOHTPON JaMIa YpHATWUII
MYMKUMHAMTHIaK, 7, Ky70 MaHa iry faMrmady TacBupiaion zeb
alTa oNlaMK3.

Cxemanma KHOTKanap TerdHutil paBUILAa éKunca Ba, AeMax,
cxeMa Oyiimya TOK lopaiurad OYau® KOHTaKTiIap TUKIAHCA,
T, Ky1onan 7T, Kyrbra Goprad TOK KOHTPOJ JaMIIOMKAHH €H-
IMpanu,

BHAU xap OMp Mypakkad KOHTAKTAU CXeMaHWHT TapKHOWA
KHCMJIApUHU TAIIKUA 3TYBYH 3HT COMIA KOHTAaKTJIH Cxemalap
OHTaH TAHWUIAMU3.

VIL.25- waxuaary cxeMa omurtra cumaad, 7, Ba 7, Kyrbnap-
JaH Ba P KHOMKAMH OGMTTA KOHTAKTAAH SACajiraH.

P xHonka EKUralIa, KORTAKT THKJIAaHHO, TOK cxeMa O¥iHYa
T nan T, ra TOMOH Opanyl Ba KOHTPON JaMna €Haau. P KHOIKA
oYuK OH¥ATaHma KOHTAKT y3WIud, TOK OyaMmaliiu Ba nmaMria
éuMalinu. P KHoMKara x — «P KHOTIKa €MUK» JeraH Mynoxasa-
HM MOC KeaTupamui. P KHOMKa XakukaraH €muk, 6yica, x My-
J10Xa3a YuH o¥nagy. By Xoana KOHTPON JdaMIia éHany. P KHOIKa
OUMK O¥Tanma aca x MyJoxasa &iroH Oymadn Ba Oy X0Mla KOH-
TPOJI TaMIIa EHMaAN.
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P

/ T

VI1.25- waxn,

T

Myvraait Kunub, x MyACXA3aHUHT YUH-ERAFOHAUTH OWNaH
rok 6op-uyKIurn (KOHTPOJI NaMITaHMHT EHUIL-EHMACTWUIH) Opa-
cHIA ¥3apo Dup KBITMATIH MOCAUK YpHATHIAIH Ba ByHH viby
Kanpan udomanainu;

cxeMmaja TOK
6op
HyK

DHAU KeTMa-KeT yJaHTaH HKKHTa P Ba  KHODKAMM (UKKA
KETMAa-KeT KOHTAKTIHN) cxeManu onainuk (VII.26- waxr).

T - 4/P 4/Q 7.

1 2

YI1.26- maxa.

P Ba () KHOMKaJTapra MOC paBHilIda X — «P KHOMKa éMHK»
Ba y — «{ KHOMKA €TUK» JeraH MynoxasalapHU MOC KeaTHpa-
MU3. ¥ Xonma

X y | Cxemaza ToK | x Ay
1 1 6op {
| 0 HYK 0
0 | HYK 0
0 0 WK 0

deMak, cxeMama ToK OOp-HYKINTH (X A ¥) KOHBIOHKIIMS-
HUHT YUH-EJFOHIHTHIA MOC Kenadu.
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NMapamnen ynanran nkky P Ba Q KHOMKAJIU cXeMara Mypo-
*aat Kuinamus (VI1.27- maxn).

~ f

To— —T,
VI1.27- maxa. f,/Q

x| y | Cxemaga ToK | xvy

1 i Qop 1

i ) 6op 0

0 1 oop 0

0 0 HYK 0

Hemak, napaiinen yiaHrad MKKU P Ba ¢ KOHTAKDIW CXeMa-
A4 TOK Oop-HVKAUTH (X v ¥) ANZBIOHKUHAHHHT YHH-E€IFOHINTH
OtaH aHUKIaHaIH,

VI.26 Ba VI1.27- maxumapma 0epuaraH cxeMalapHu YMyM-
Jaitupu®b, # ta P, ..., P KHOTKaHW KETMa-KeT Ba, LIYHHHT-
JIeK, mapauien ylIalll MyMKHMH. BYHUHT HaTHXacuga # Ta KeT-
Ma-KeT Ba # Ta Mapanfief KOHTAKTIIM cxeManap acanrad oynanu.
YAap Moc paBHLIfa (X, A X, A ... A X)) BA (X, v X, V.. vX,) GYHK-
UMaIapHy peanusauus Kuiaan, 6y epaa x, mynoxasa P, KHolKa
€MUK, SKAaHAUTUHYU OUITAUPAH.

WyHma#i kydT-KyPpT KHOMKanap O6MIaH TabMHHJIAHTAH
KOHTAKTAN CXeMaiapHM Xam sicaill MYMKHHKY, Xap XKydT KHOTi-
KaHWHT WcTanraH OupH €mwiradia (OMMATAHIA), MKKWHYHMCH
ouniaau (énunaau). bup xydt kHonka P Ba P kabu denruna-
Hagu. P KHOTKara x Myaoxa3a MOC KearaHfa, P ra x HUHr X
MHKOPWUHU MOC KEeJTHDHUII TabuWiAWp, YyHKH P — €nuk, ae-
MaK, x YuH O¥aTanma, P — oumk, AeMak, X — EnFoH GVnaau.

bup xydT KHOTIKAJIA 3HT coaia cxemanapiaaH OHTTacH Kyilu-
Harnuaaup (VI1.28- wakn).
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p —
T o 4/ cP oT

1 2

VIL.28- waxn.

KHonkanapHUHT OUTTAcH OYMAraHna HKKWHYHCH ajibatra
CUNTall yYyH OyHOail cxemama TOK Xed KauOH OYnmaunu.
VI1.28- waknaaryd cxemMa XanBanm Kyitmnarudya 0¥nanu:

X X Cxemanma ToK | xA X
1 0 ByK 0
0 1 K 0

Bup XKydT KHONKAMN CXeMaXapHWHT HKKHMHYHCH KyifHga-
riya 6ymamu (VIL.29- makn):

s

T o—oT T,

P VIL.29- makn.

by cxemama Tok Xap mouM Gop, 4yHKM P émmk 6¥ica (y
xonna P o4yuk 6¥nagM), TOK IOKOpY CHMIAH P opxaiu yTamH.
CxeMma Xagpany Ky#dmgarmda Gymamu:

x X | CxeMama ToK | xvXx
I 0 6op 1
0 1 top |

[MEyunait xunub, xap Gup coona KOHTAKTIM CXEMA MYIOoXa-
3atap anreGpacHMHUHT MabiyM Oup yHKUWACHHY peanusanus
KWiagyu. by GyHKUMS KOHTAKTIM CXEMAHHUHT VMKA3VEeHAHAUK
Pyuryuncu neb atanag, bus xYpud YTraH 3HT cofma cxemMaiap-
HHHT ¥TKa3yBYaHAUK DyHKUMsAApU Kyluaaruya o6ynanu:

X, XAV, XVV, XAX,XVX. (1)
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S8 R
P_
T - T
I , ,P__ — 4
F_ Q2 | _
VI1.30- maxn. g Q._.

by GbyHKINARAPHUHT YHHITHK XaABAIAPH TEIHLUITH cXeMa-
Japaa KauoH Tok OYIUIUM Ba Ka4oH OYIMacIUIMHA KYpcaTalH.

Conma cxeMalapHHUHT TYPJAM KOMOMHAUMANAPHAAH Xap XWI
MYpakKKad KOHTaKTIW cxeMalapHU Ty3MIH MYMKHH. ByHmai cxe-
ManapHUHT Xap O6upura (1) GYHKIHATADHUHT CYNEPHO3HLIMA-
CUAAH XOCWI KWiuHran GbyHKUMsaap MOC Kenaau.

Macanan, VII.30- mrakngard cXeMaHHUHT YTKa3yBYAHIMK
QYHKIMACHHH TolafinuK. ABBano, P, (Q, R KHOMKaiapra Moc
paBUIIIA X, ¥, 7 MYJOXasaJlapHH MOC KeJdTHpamMu3. V xonia
P,O,R ra % 7,7 Mmyloxasanap mMoc Kexagu. CXeMaHUHT
OKOPH KHCMH X A [(¥ A Z) v x] dopMyna Oulald, NacTKH KHCMH
ZAF Alx v §] dopmyna 6unan udosananagy. KOKopH Ba macT-
KK KHCMJIap Tapaulen yiaHrany ydyH 6YTyYH CXeMaHWHT YTKa-
3YBYAHAUK GyHKUMSACH KyHuaaruva oyaanu:

F,p, =4 al(p a)vxliviza¥alxv ).
AKCHHYa, MyJioxasanap anredpacMHUMHT Xap 6up QyHKUHA-
cHra BMpop KOHTAKTAM ¢xeMa MocC Kenaiu. Macanan,

FO,p, D =(xvyIA(FvalXvyvi) (2)
byHKUMA Ba X, y, Z Y3rapyBYMnapra Moc Kenamuran P, P,, P,
KHOMKamap Gepmiarad 6yncuH. Y Xonna (2) dyukuusra VIL.31-
LIAKJIAATH KOHTAKTAU CXEMa MOC Keaanu.
byHOaH keiinH, cXxeMalapHHHT KYPHHHIIH OXINH OYITHIIN
YYVH, KOHTaKTHH HKKH KyTOra ara 0yaraH KecMma opkainu ugo-
JanaiMHu3 (KecMaHH ukky Kymoau ne6 ataiiMuy3). Arap KecMma
Yhauysuy 6¥nca, vHH x OuUnaH, axparyBudl Oynca, x OwWaaH
benrnnaiiMus. By epna x — ralTakia peanu3alya KUIMHAAUTAH
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R
PN i U
P
T, — . — °T,
[ 5 |

VIL.31- waxn.

¥3rapyBYM. Xap OWp raaTakka 6uUTTa y3rapyBud MOC Keraiu Ba
y OMJIIaH HCTalraH4a COHZATH KOHTAKT/Aap YJAAHWLIW MYMKHH,
Kecmanap xyténapu opkanyu Gup-Oupnapy 6wias yraHaan. Xap
OMp cxeMa KHUpWLI Ba yukMilra sra 6ynaay. CxeMaHUHI KHpH-
WHra TOK GepuaraHfa, YHUHr YMKMIIKRAA OMp TaKTAAaH KeluH
TOK nango 6¥ica, y Xoa cxeMana ymrazysuanaux 6op net am-
THJIANHU, aKC XONAa, Vmxasysuaraux vy 1ed anTuIagu,

Kecmanapuuur VI1.32- maknaarnaex KETMa-KeT yJaHMWN-
HH 3aHxcup 1ed aTaliMu3.

X! X Xy X
o : : | e ———e

¥I11.32- maxa.

3aHxupiaa OUTTAa KOHTAKT OMp Heda MapTa KATHAUIWILM
MYMKHH. BMpUHYM KOHTAaKTHWHT KHPHLIH CX€MaHWHT KHpH-
IUMra Ba OXMPTY KOHTAKTHUHT YMKWLIM CXEMAHWHT YUKHIIHTA
TYFPY KeNaAK. Y3rapyBUHAAPHUHT OMpPOop KHHMATIAPU MaXKMYH-
Aa cxeMmaHuHr (JHUI x¥punuwuzary GbyHKUMAHM peannsa-
1M KANAOWIAH CXeMAHWHT) YMWKULINAA TOK OYNHMILM YUYH Xe4
O¥nmaranga GupopTa 3aHXHPHHHT XaMMa KOHTAKT/Iapu yaau-
rad OVIHINH eTapiH Ba 3apypaHp. Arap cxemara KHpyBYM Xap
Oup I 3aHxMpra ¥3rapyBYHIapHHHT €KW yJIap WHKOPIApHHUHT
U, aneMeHTap KOHBIOHKUMSCUHN Moc KWIMG K¥ifcak, y Bakraa
¢cXeMara KUpYBUYH 3aHXUpHapra Moc Kejaran I anmeMeHTap KOHb-
ICHKUUWSJTAPHWHT AU3BIOHKIUACUTA CXEMAHWHT YTKA3YBYAHIUK
dyHkuMsacH Moc Kenaau.
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LUlyau Tabkuanam KepakkKH, CXeMaHWHT YTKa3yBYAHIHK
GYHKUHACUHEN XOCHUN KWIHIL yuyH alipUM 3aHXHUPIapHUHT
AW3BIOHKIMACHHA OJNIH KUhOoSanp.

I-tavpud. Xap bup xkymboan oup mapma ymeau 3anicup
myxum (wcudouir) sanxcup def amanadu (K6HU CXEMAHUHE KUPU-
Wy 8a uukuwuea Gummacan KOHMAKmM ea 3GHICUPHUHZ KOA2aH
Kymbaapuea wKKUMaoan KOHMaxn Myepu Keaaduean 3aHucup my-
Xum 3aHMCHp Oeb amanradu).

Muconnap. 1. Xap 6up cxemManza 4eKJIH COHIATH MYXHM
3AHXKUPIAp MaBXyX OVAMIMIMHK MCOOT KWAKHT.

2. MyxumM 3apkuprnapra Moc KelyBYi KOHBIOHKUNSNAPHUHT
TUIBIOHKUUSICH CXeMAHMHT Y¥TKA3YBYAHNHK QYHKLUACHTA TEHT
KY4YAN 3KaHJIATMHY HCHOT KUITHHT.

2- MECOTHHHT HaTHXACUTA acOCaH, cXeMmara Kapa® VHHHT
FIKA3yBYaAHIUK GYHKIHACHHN €311 MyMKHH.

VIL.33- maknna GepunraH cxeMaNapHUHT YTKa3yBYAHIMK
GyHKUNSIApHEY TOTIAMIHK. ByHIAH KeftuH paHrcus aoupada
OuNTaH CXeMaHHHT KHpHILM Ba Kopa paHIH dovpada 6HnaH cxe-
MAHWHT YUKUIUK Senrunanani. Yiuby dbopmynanap

a) Xytv oty XZvIZv Xt v yXyz = yt v Xy v Iz v yxt;
6) XVX v XIX v XVIVX v XIVIX v XPX v XIX v XIyEX v xytyx = 0
B) Xy VY XUV Iy

VII1.33- waknHUHT MOC paBHIuAa a), 6) Ba B) 0ananapuga kypca-
THATAH CXEMANAPHUHT YTKA3YBUAHAMK QyHKUMANApU OYranu.

y

8)

VI1.33- maxn,
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a)

YIL.34- max.

DHOM TecKapn MacalaHu Kypalnuk, apHU Geprurad dyH-
KUMATA Kapa® yHM peanu3auMs KMJIAIUraH CXeMaHH acaul Ma-
canacuuu Kypamus. bynuur yuyn pynxunssu JHIU xypunmmm-
ra kentupamus. JHII ubonacunaru xap 6up x' x32 x3° ... x2*
MeMEHTAP KOHBIOHKLIUATA MOC paBHHIIa OUTTA KeTMa-KeT yilaH-
raH KOHTaKTAapHH Moc KyaMu3 (VIL.32- waxira Kapadr). byH-
JaH KelH XaMMa KUPHIIDIAPHH Ba YHKHIIIAPHY MOC paBHILaa
aliHaH TyTalrTupaMu3, Xocwn KwinHrad cxema JHI kypruuu-
uaary GYHKUVSHE peajtu3auys KUnaay,

BepunraH: a) (yv7)—>x7; 6) o xy BaB) (x+y+2)
GYHKIMSITApHU KOHTAKT/IN cXeMalap OpKaTH peaTH3auMsI Kunaii-
JuK. byHuHr yuye dyakuusimapan JHIH xypuHumIHra ken-
THpaMH3:

a) (yv)-oxy=yvzvxy=yZvxy (VIL34-a wakn);,
6) T y=(FVvNTv)=EZvyv@Tvivx)=
=(ZvyFvE)=IFvitvyx¥  (VIL34-6 waxm);

B} X+y+2=xp7vxpIvxvzv Xyz (VIL.34-¢ wakin).

bus wokopuga JHL xypurummaary GyHKIHAHA KOHTAKT-
JIM CXeMa OPKAJIH pealdu3alMAa STHIHH Kypauk. Tabuuilky,
KHLI k¥puHulIngari GyHKUUIHY XaM KOHTaKTJIH cXema op-
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X
xp
YIL.35- maka, VIL36- makn.

KAl peanu3alua 3THII MYMKUH. ByHUHT yuyH, OUpHUHYM HaB-
Datna, Xap OMp MEeMEHTAD AWIBIOHKIMSUIADHN PeaTu3aliis Kiumna-
nuran cxemanap tysamu3s (VIL.35- waxr). MkkuHuy HagbaTaa,
3AeMEHTAp TU3BLIOHKIIAANAPTa MOC KEeNraH CXeMaJIapHUHT GUT-
TACHHUHT YUKHMITHHM UKKWHYHCHHHHT KHPHUIWTA, WKKAHYM-
CHHUHT YMKHUMHA YYIUHYHCYMHUHT KUPUIIWra Ba X0Kazo ynab
yukaMu3 (VIL.36- makor). BUpUHYMCHHUHT KUPHIHH KOHTaKT-
JTH CXEMAHWHT KHPUIIM BA OXUPTUCHHUHT YUKULIYU CXEMAHWHT
yuKHIun 6ynagn. Xocun kpanHrad cxema KHII x¥punnuina-
M GYHKUMAHHA peann3aliis KWIaaH.

IOxopyaa  Kextupiirad  anropuTMIadH  dolnananud,
a) (yvz) > xy;0) ¥ < Xy BaB) (x+y+ 7} GYHKUUANAPHU
KOHTAKTIH cXeManap OpKATH peanu3allvs 3TUIN Tajnad 3Tha-
CHH.

a) filx,»,2)=(yvy-oxy dyuxkuusnu KHUII ypuuan-
IUTa KEATHPAMUS Ba YHY CQATANAIITHPUII YIVH TAHUII GYATaH
yurdy

XV XY=X, x{x v y) =x,
XvXy=xvy, Xvxy=xXvy,
x(xvy)=xy, X(xvy)=Xxy

TeHT Kyunum dopMmynanapnad doiigaranamMuns:
Sy, D =yvzvay =JIvxy =y(Zvx) (VIL37-a maxn),

6) (X, ¥, 2= o yx=(Fvyxv )=
=(ZvyvidEvIv)=@vyEvF) (VILIZ6 wakn);
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7 Z y
—C D C XD
X y x

a) )

X Z z Z
z T 7 X
8)

VI1.37- maxkn.

B) fi=x+y+7=(xvyvXvyvXvyvia(xvyvy)
(VII.37-¢ makim).

IMapannen—xeTMa-kKeT yaall HaTHXACHOA XOCHA 3TUATaH
cxeManap KIACCHHH HHAVKTHB Tapana udomanaiinmk.

2-tavpud. bup konmaxmdan ubopam cxema Iremexmap
cxemMa ded amanadi. Iremenmap cxeManaprithe QUPUMIAPUHIL Hex -
Al COH MAPMA RAPAIAEA 64 KemMa-Kem Yaaut HAGMuXcacuoa xocul
Byaean KOHMAKM cXeMd napasses—Kemma-Kem cxema Exu
H-cxema e amasadu.

Pasluanky, 3qeMeHTap cXeMaiapaad xap KaHaai ycyn Ou-
naH gcanrad Il-cxeMara IM3BIOHKLINS, KOHBIOHKLUSA B HHKOD
amasniapu Omnan ndosananrat YTKa3yBYaHIKK hYHKIMSCH MOC
KeNlaay Ba, aKCHHYA, Xap KaHaad wyHaad GpyHKUMS YUyH Mab-
ayM [T-cxema scall MyMKHH.

N i3o0x. Xap Kanimait KOHTakKTIu cxema Il-cxema Hyma os-
Maiau,

Mucon. Bepuarau f(x,y,2,¢)=(xvyZ{xyvzf) Ba
Ly, 2,0 =(X(yvI)vi)x ¢yakuusnap yuyH TT-cxemanap
sican Tanad 3TUACHH.

ay x, y, z, §, 7 HW pealu3alMsas KMAAOUraH 3JeMEHTap Cxe-
manapHu Ty3amua (VI1.38- waxim),
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X r ! z
O —DCy—.C ® O .Oz.

¥I1.38- makn,

X Ba y Y3rapyBUHMiapra Moc OVJIraH KOHTAKTIap MKKH AOHa-
JaH OVnuIIY Kepak. DHAN KOHTAaKTJIapHH KeTMa-KeT ynao, y7,
Xy Ba ¥ 3NEeMEHTAap KOHBIOHKUIMSJIADHU pealu3aiys KUJiaMus
(VII1.39- waxi).

X t
cy:zoc :y_ocz:4

VII1.39- makn.

YYuHYM Kagamaa, rapauiea yralgaH ¢oinananubd, xv y 7
Ba xp v f QyHKUMARApHU peaansauns KpunaMus (VIL40- mrakm),

— X
xXvyz xXywv ot

VIiL.40- maxa,

XOCuNn KWIHHIEH CXeMANapHU KeTMa-KeT ynal, Gepwiran
Hx, yoz,0)=(xvpz)(xy v 2t) OYHKHHSIHU peasM3alug 3Ta-
ourad Il-cxemara sra 6ynammns (VII1.41- wakm).

YIL41- marn.



K& Kowmaxkm cxemaiapii MURUEMAAIGUIMEPDULL MPANMMOCH 335

6) f(x, 2, 2,0 =(X(yvI)vI)X GYHKUMAHN pearn3aus
siaaurad [1-cxema VILL42- makina kypcaTuiarad.

it) O——J-C—. O y & o < $ O ! ® O al &
y Y y
Z z f
¥
é) X X
/
VIL.42- wakm.

8- §. KoHTakT cxeMajapHH MAHMMALIAMITHPHIN
MYaMMOCH

Munuman cxema. CxeMarapHu MUBUMAIAGUIMUPUIY MYAMMOCH.
Munuman cxema Oyauwaux wapmu. Hlennon gyuicuyuscu.
Konmaxmaap conunu baxoaaw.

Mabnymxy, OuTTa QYHKUMAHWHY Y3UHU Xap XWIT KOHTAKT-
JIH CXEMaIap OPKANH peaTM3alis KWITHII MYMKHH, YYHKY GyHK-
ungHuur AHIU (KHI) x¥pusnitn gtoHa 3Mac. QyHKUMAHK
KOHTAaKT/IM CXeMa OPKAIN peasin3auUd 3THllda, TAOUMHAKM, cxe-
Mana MaBXym OViraH KOHTaKTIap COHU MYMKUH GVITYHYa IHT
KaM GYnULINra éKu, Xed OyaMaranga, Wy 3HT KaM COHAaH casi-
TMHA OPTHKPOK, OVAMWMra WHTHWIaMKU3. burra ¥TKasyvevaHmuK
dbyHKUUACHra 3ra GyAraH xamMMa cxeMajap WYMIa MYMKUH
GYNryHya 3HI KaM COHAM KOHTAKTITa 3ra OyAraH cxXeMaHu
MuHuManr cxema n1e® auTHIATH.
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MaHTuk anredpacu GyHKUHATAPHHE MHHHMAN cxemanap
OPKANIM peanu3auus 3TULI MyaMMOCHHHM eJHLI Xyla Karra Wi-
MHUH-aMaauil axaMuaTra ara 0yiarad nor3apbd MyaMMoIHp. Ad-
CYCKHW, aHWK, CXeMaJapHURT MUHWMAaJl CXeMa 3IKaHJINTMHUI HC-
foTnain adpuM XomaapaaruHa MyMKHH.

CxemanapHu MUHHMATNAMITUPUII MYAMMOCH MaHTHK all-
redpaci QyHKUMSUIAPUHH MUHUMADIAIUTHPHIT MyaMMOCH Ou-
ad yaMOapuac SOFAAHTAHAWD.

Afipum Xomnapaa Oepuarad cXeMaHMHI MUHHUMAJT cXeMa
IKAHJUTUHH KYpcaTaiuraH XyCYCHATAAPHU TOMHUI MYMKHH.
byHu Mucomrapma xypaitnuk.

Arap Oupopra ¥3rapyBuu bYHKUMSAHUHT COXTa 3Mac (My-
XHM) apryMeHTH 0ysca, v Xonna ydy (pYHKLHSIHH peaTH3alus
STANHMIaH cXxeMmajla KamMuIa Vira ¥arapyBudra Moc KemaaWuTaH
Bup 1oHa KOHTaKT MaBXyk OYRMILN Kepak. «Kynpukdas peanu-
3aU0MA 3TaOWraH VYTKA3yBYaHAUK GYHKUMACH f(x, vy, z,u,1) =
= Xp v v xzi v izy 6¥nann. by GYHKUMSHUHT XaMMa X, y, z, f, #
apryMeHTIapH MYXUM apryMeHTnapaup (MacamaH, t=z=u=0,
y =1 6¥nranna, QyHKUMAHUHT KMIMATH x Ta GOFTuK Oynamu;
X =u=1 6ynranga GpyHKUMSHUHT KHAMaTu 7 ra 0ommiK 6¥iaau
Ba XoKa3zo). CxeMana 6y apryMeHTIapra Moc KejiraH KOHTaKT-
nap Oap MaprazaH KartHawraH. Jdemax, «kyTipMKya» cxeMacH
MHHHUMAaN CXEMAIHp.

Wynaai Kuim6, arap cxeMagark KOHTAKTAap xap Xui yara-
pyBYMJiapra Moc Kesica Ba OV ¥3rapysuymyiap YTKa3yBUAHIHK
OYBKIMSCUHMHT MYXHM apryMeHTRapH O¥nca, v xonma cxema
MHHHMAaN cXeMa Oyaamm.

IHau VII.43- makinga ndoraiaHrad cXeMa MHHUMAN cxe-
Ma DYTUWIMHU KypcaTaiiinK.

bepunrad 6y uxTHEPUIt cXxemana x, V3rapysuura Moc 6¥iran
KOHTAaKTAap ¢pakat Mychar 6yncud. ¥ xonma f(x,, x,, ..., X,)
YTKa3yBYaHAMK (PYHKLHACH YYYH

S, X, x) 20, x,, ..., X))
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X 5 Xt
} | -
} { .
VII.43- maxa,
MyHocaGaT XaMMa X,, ..., X, YUYH Gaxapuiaau (arap cxemana

alipUM KOHTAKTNap yaaHraH Oyica, y xoana cxemana YTKa3ys-
YaHJIWK HyKonManau). Xyand Wy Kabu, arap x, ra ¢akatruHa
MaH@UWH KOHTAKTAW KOHTAKTAAP MOC KENca, vy XonAa

f(ls xp rrey x,,) Sf(o& xp ey xn)

MyHOCabar XaMMa X,, X,, ..., X, Y4yH Baxapunanu.

LlyHaai curHammap Maxmyu (o, o,, ..., & ) MaBXya 6¥-
CHHKY, f(1, oy, ..., ) <f(0, a,, ..., o) GaxapwicuH. ¥ xonaa
S byHkuMsa x, apryMeHTH 6¥itMua YcMaiiam Ba f GyHKUMSHU
peanrn3alysa KUTalnral Xap KaHgai cxemana x, ra Moc GyAraH
MaHG]MIl KoHTaKT Gop neb alitaMus.

Xymny wy Kabw, (B8, ..., B,) MaKMmya yyyH

SU, By s BY>S(0, By, ., B

Gaxapurnca, y Xoana f GyHKUMA X, apryMeHTH 6Viinya kamaii-
Malay Ba f HH pealu3aums KUAaAuraH cxeMaia X, Ta MoC Myc-
GaT KOHTaKT 60p neb alitaMus. Arapaa f QyHKLUS X, apTyMeHTH
O¥iiM4a Ha KaMaloBYM Ba Ha VCyBYM yHKUMA O¥nca, y xonna
S OYHKUMAHW peanu3alds KWIYBYM CXeMaXa X, apryMeHT G6V-
W4ya XaM MaHOpHWH, XaM MycOaT KOHTAKEIap MaBxXyn Gynamu.
VI1.44- maxnaaru cxeMaHWHT YTKA3YBYAHIHK QYHKLUHACWHWHT
f=XX.. X,V X X,..X, KYPUHAIM GFamm. o, =0, = ... =0, =0 Aa
f dyHKUMA x, apryMeHTH OViinda oprtysuu G¥nmaiizu sa
B,=B, =...=B,=1 12 kamawoBun 6¥nmaiian. Kypunaérran GyHx-
oUsA XxaMMa aprymMeHTAapura HUcOaTaH CHMMETPHK OVaraHu
VYYH, KOATaH XaMMa apryMeHTAapH 6¥inya xaM YCYBUH Ba Kama-
22 ~ X.T¥pace
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X, X, X4 X, X
xl x2 x3 xn—l xn
VII.44- maga.

10BYH pyHKUM 6Yamaiian. K¥pmmaérran cxemana Xap 6Mp yara-
pyBuura Mycbat Ba MaHb#l KOHTAKT TYFPU KENraHU Y4IyH Oy
cXeMa MUHUMa cxema O¥namu.

HeMak, azap cxemada xap bup yseapyeuuza bummadarn myc-
oam ea mMaruid KOHMAKm MoC Keaud, QVHKUUAHUKE XaMma apey-
MerRmaapu Myxum apeymenmaap 6yaca ea by yszapyeuusap oyiuua
GYHKRUA Yoysuu xam, Kamarewu xam Oyamaca, v xoada cxema
Murumaa cxema 6yiaou.

[ =xx..x,v }: }: :1: (GYHKUWAHY peatusalisa Kutagu-
ral VIL.44- waxngary cxeManay ¢apk KUaagurad MUHUMAN cxe-
Ma TY3WUIU Tanad sTwicHd. BYHMHr yayH f QyHKUMSAHYN

S =00 v X)) (x5 v %) (5 v X)X, v X)X, v X))

kypunngary KHIlra kentHpamMus Ba yHH pean3anust Knia-
JAraH cxemMa MUHKUMan oYnaan (VII1.44- mrakn).

Hemax, 6uTra GYHKUUAHM Xap XU MUHUMAN CXeManap op-
KTH pean3alud KMIHLUI MyMKUH 2KaH, SbHH MHHHMAJT CXeMa
SrOHAa 3Mac.

[T-cxemanap TyraaMuaa (Knacciaa) xaM MHHAMAA CXeMa-
nap Magxkyxn 6Vnanu. Munnman IT-cxemMa xaMma cxeMatap Kiac-
CHla £aM MUHEMAaT cxeMa OVna omamyMH €KH HYKMU AeraH
CaBOJ TYFUIALH,

«K¥mpuKua» MUHKMAT CXeMacH OpKalH peann3anmsg KWIHH-
rad f = xy v fuv xzu v iy Gyukous yuyH 5 xoutaxktau [-cxe-
Ma MAaBXYI 3MACTUrY KYHHWIraH caposira Xapob Oepanu.

Sex, ..., X)) MaHTAK, aIreOPACHHUHT GYHKUHACH OFACHH.
L{f) opxanu yHM peanu3auysg KMAAIHTAH MHUHHMAT CXeMalark
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KOHTaKT/Iap COHMHU Ba L (f) opkanu Il-cxemamaru KOHTaxT-
P cORWHM BenrnnaiimMus. Y xonga

L(fy < L(f)
Oynamu. maxL(f) = L(n) Ba maxL (f) = L (n) nap Ulennon ynx-
wusnapu Ae® atanamzu. n apryMeHTIM f(x,, ..., x.} QYHKUUSAHH

CXeMa OpKAIK peau3aluds KUMHUIU YIVH 3apyp OVIraH mMakcH-
Man Ba MAHHMaJ KOHTaKTJap COHWHM TOMHWII Macaiacy KaTTa
AManNMi axaMMsATTa 3ra 3KaHIWUTH xaMMaMusra Mabiaym. Hi-
MU M3NMaHULUTAP XO3UPry BaKTAa Kyinmaru 6axoHu Hepaan:

Zemmse3 -2,

> il
- Myammoau macasa éa monuupuiap

1. Kyitnzaru GbyHKUHSAApHH peanu3alfs KWUIaauTaH penie-
KOHTAKT/IH CXeMajyap SCaHT:

a) X+y+2z; 0) x>y ez B) (XyvZI)-=y
) x->y->z 1 (xvy) ez €) X1 7
X) (x> 3) ooy wx-yve

2, Xap Oup cxeMaga 4YeKIM COHAArM MYXWUM 3aHXHpIap Map-
Ky OVIIMIIUHY UCOOT KUJIHHT,

3. MyxuM 3aHXUPIApra MOC KENYBUYM KOHBIOHKIUSAMAPHUHT
AUSBIOHKIMACKH CXEMAHMHT YTKA3YBYAHIUK PYHKLHACHTA
TEHT KYWIH 3KaHANTHHH HCGOT KMAMHT, MUCOMHUHE HATH-
XKaCHra acocaH, cxemMara Kapal YHHHT YTKa3yBYaHIUK (HYHK-
UHSCHHN E3HHT.

4. Xap xaHmail KOHTakT cxema ll-cxemMa Oyna oaMacIUTMHH
UCOOTAAHT.

5. 1) Kytinoary GyHKUIUSAApHY peanulauvs Kpiaaourad IT-cxe-
MAJTAPHU TOTIUHT
Ly, D=x>y > Hny,d=xeyerz,

Ly, )=y vi) o (ky > 2),
S, y, o, 0} ={xvyviXXvyvi{xtvyz).
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2) VIL.45-waxnna k¥pcarmaral cxema («kyripukda») T1-
cxeMa 0yma omMacIUTuHE UCOOTIAHT.

VII.45- waks.

6. Arap Kyiuparunap aHuk O¥nca, y xonma TVpT TanaGanaH
Karcu BUPU UMTUXOH TOTTIUNPraH:

1} arap OupwHYY Tanada UMTUXOH Tonummprad Giica, y Xonaa
HKKHHYUCK XaM TONIUHpraH,

2) arap MKKAHYH Tanaba UMTUXOH Tormuruprad 6¥ica, v xonaa
YIMHYMCH TOMMUPraH €K1 SUpHHYUCH TOMLpMAraH,

3) arap TVpTHHYW Tanaba MMTHXOH ToUHpMaraH O¥yica,
¥ X0nAa GUPUHIUCH TOTHHUPraH Ba YIHHUYUCH TOTIIIIHPMAraH,
4) arap TYpTHHYH Tanaba UMTUXOH TomuHpran 6ynca, y Xomia
OUPHHYMCH XaM TONIIHPraH.

7. T¥prra ayct — Cagapos (), bexmyponos (5), Xixkaes (X},
A31308B (A) MeXHaT TAbTHIADHHH TYPT axapaa — TolkeHT,
byxopo, Camapkann Ba PaproHaaa ¥TKasullra KeTyUIguaap.
Kyfiunary dexnauuiap mapxyn OVATad Xonxa ynapaasH xap
OHMpHHUWHT KalicH mwaxapra GopHMIIHHY aHMKJIAHT,

1) arap C Tomkentra Gopmaca, v xonga X Byxopora Gop-
Mariau;

2) Arap A TomkeuTra xaM, ®PaproHara xam 6opMaca, y Xosaa
C TowkeHTra GOpagu;

3) arap X ®aproHara 6opmaca, y xonna 5 CaMapkaHAra
Bopanu;

4) arap A Tomxkedrra Gopmaca, y xonza 5 Touikentra
Oopmaiinm;
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5) arap A byxopora Gopmaca, y xonaa b TourkeHTra 6op-
MafIu.

8. Teprosuu OMp BakToa y4 ryBoxHu — JloHakya, Towmymar Ba
KOCHUMHHU CVpOKX KMAAW. YAapHUHT KypcaTManapu Oup-
GUPHHUKITIA KapaMa-Kapliyd 518 Ba YIapHHHT Xap OupH
KVMHUAKP EAFOHYUNAKAA akbmapau:

1) Honakyn TowmnynatHu €nroH KypcatMma Oepsntu aed
avbnapay;

2) Townynar KocuMuu énroHuu ned ailGnapnu;

3) Kocum Tepropuunu Towmmymarra xaM, JoHakyiara xam
HHIOHMACIHKKA YaKUpapIau.

AMMO TeproBYM yiapra Gupopta xaM caBojl OepMacoaH KHM
TVFPH TantupaéTraHkiHU aHuKaan, ['yBoxapaan Kaiicu Oupy
TYFpU rarmupaétral 30u?

9. «Yu Tanabapa” KaiicH 6MpH MareMaTHK MaHTHKHH VKWUTaH»
IeraH caBonra yiidy TYrpy Kapo6 onuHran: «Arap GUpnHIncH
YKHraH OYnca, y Xonga yYHHYMCH XaM VKUrag, amMMo, arap
MKKHMHYHCH ¥KMraH Oynca, y Xonla y4uHYHCH XaM YKUrad
JEeTaHW HOTVFpU».

KuM mMaTeMaTHK MaHTHKHH YKuras?

@ MyCcTaku HIIJAN YIYH CABON BA TOMMHPHKIAP

1. MycGar Ba MaH(pHN KOHTAKTAM pese.

2. Pene-KOHTAKTAMW ¢XeMa OpKand PyYHKUMAHU Peanu3alMst KHAKIN,

3. KOHTAaKT1apHU MapauieN Ba KeTMA-KeT YAALL. YTKa3yBYaHAUK DyHK-
LMACH.

4. Myxum zamxup Ba [l-cxema xakmaa TywyH4asnap.

5. KOHTAKT cXxeManapHy MEHMMAUTALLITHPHIL MyaMMOcH. MUHMMAT cxema
GYVNHMULUIHK 1LapPTH.

6. UlexHoH dyHKHMACK. KOHTAKTAAP COHUHM Daxonall.



] MATEMATHK MAHTHK ®VHK-
{virr 505} TIMANAPHHE MMHHAMAI-
 JIAIUTHPUIII MVAMMOCH

Maskyp 6001a OUCKpeT MaTeMaTHKAHH MAaTeMaTHK KuGep-
HeTHKara TaTbHKH, STbHU MUHUMAN TH3BIOHKTHB HOPMAJT IIAKI-
nard GYHKUMSIapHU sicall Ba YIapHH evuln Hiyrapu kypca-
TuAraw. by epaa nu3bOHKTUR HopmMan mmiakn (JIHI)HH conna-
Jawtupuii, 3Hr Kucka JHIU, kuckaptupwnran JHII, tynuk-
au AHIL, Keaitn AHW sa munuman JHIL vu scam anropurM-
Jlapy KeJTUPIUITZH, AHAIMTUK Ba TEOMETPHK Tap3fard ajaro-
PUTMARPHWHT 3KBUBAJCHTIHIHM KYpPCAaTHITAH.

1- §. Macanarpsr K¥iHHImy

V] nemenmap koHvOHKUUARUNKE paneu. Myasoxaszasap aseebpacu
QyHKUuArQPpURY MunuMairauwmupuw myammocu. Cododasux
unodexcu 8a yrunz xycycusmaapu. Munuman JHUIL e kucka
AHI Tpueuas ascopumm. «Bupma-6up xy3dan xeuupuu»
AAZOPUMMU.

I[-tappud. Vuby
K=xi' xproox (y#ugai#i) (1)
upoda IseMenmap KOHBIONKHURA Oel amaiady. r coH IreMenmap
KORBIOHKKUAHURE paneu Oeciiuradu. Konemanma 1 ru paneu 0 2a
meHe 6VA20R daemenmap KOHBIOHKUUR Oeb buramus.
2-tavpud. Vuby

D=}:’IK; (i=jna K #K) 2)

ugooa duzsionkmie nopmas waxa (AHII) oe6 amasadu, 6y epoa
K. — pawneu i ea menz 6y1ean Inemenmap KOHsIOHKUUR.
MabaymMxu, D IH3BIOHKTUB HOPMAT UIAKA MAHTHK ajnre6-
PACMHMHT Ma®BIyM OHp f(x,, X,, ..., X,) PYHKUHMICHHH peanmnsa-
Vs KWIATH. MaHTHK anrebpacHIHT Xap Kannai f(x,, X,, ..., X,)
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(; = 0) dyuxmugcuan JHIU x¥pusnmmra Kenrupum MyMKHH-
JIWTUHH, ABHH
D=f(x,, x5 ..., X)) (3)
i 11 6061a TavKHANAraH 30UK.
byunait AHIU cudartipa f OYHKIKAHHUHT MYKAaMMaN AU3b-
IOHKTHB HopMan tmaxknuau (MJIHILLD) oauimn MyMKHH, SbHU

D= v CXP XS LX) (4)
(o).04 v ap)
Filg, 61, ....040=0
I-Muconx. flx, x,, x;) OYHKUMS KyHHUIATH YHHIMK JKald-
BaJiv OwiaH Oepwiran GVNCHH.

lx ! x| ) x| x| x| fAxx,x)
010 O | 1 010 1
010 1 0 1 | 0 1 1
0 |1 0 0 ] 1 0 1
0 | 1 1 0 1 1 1 |

Y xonpa Oy dyHxkuusgHYu kyrngarn MIHUI kpunnmmna
Hdonantall MyMKHUH;

D = X%,X%, v X X,5% v X\ XX, V X, X, %3 v X, Xy X5, (5)
Ukxkuuuy 1apadmat, wy OyHKUNWAHRUHT Y3HHM
D, =X,Xx, v x (6)

JHII kyprxamunoa xaM vudogasaul MyMKHH (UMHAWK KagBa-
JIM OPKANH aHUKJIAIHKE YKYBUMra XaBona 3TaMK3).

Ywby MUCON KYpCcaTATITUKH, MAHTHK, AITeBpacHHHHT GUTTA
byuxuusichuu 6up Heura JHII x¥punummna udonanair Mym-
KHH.

Arapaa D, 6unad D, KYpUHMILLTAapUHKW TAKKOCTACaK, Y X0/11a
D, ndponacuna 15 Ta y3rapysun cuMBOIM BA 5 Ta aneMeHTap
KOHBIOHKUMA KaTHalwlaérrannuruuy, D, ndomacvaa 3ca 3 Ta
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y3rapyByd CHMBOJH Ba 2 Ta 3JIeMeHTap KOHbIOHKLMA KaTHAILA-
ETraHnuruHn kypamus. lemax, D, dopMyna yarapyBunaap cum-
BOJTH (3/IeMEHTAp KOHBIOHKIUsIIAp) coHyra Hucbaran D, ra Kapa-
raHna coraapok copMyna Xxucodmasanu.

Arapaa D, Ba D, KypHHHILTAPOATH QYHKIMSHIL.

a) KOHTAaKTAH CXeéMa OPKAJIH pealTH3allMd KMICAK, Y XOaIa
D, Wy peanmsaunsg KUK y9yH 15 Ta KOHTaKT Ba D, HY peanu-
3alMs] KWJIMIT YUVH 3 Ta KOHTAaKT Tandab 3THNamu;

0) HOAB TaKTIM GYHKIMOHAT JIEMEHTNAPIAH AcanraH cXe-
Ma OPKATH peaitsalus 37¢ak, ¥y XoAna [ HY peanuzaums KU
yuyH 21 foHa (pyHKUVOHAN 3NieMeHT Ba D, HM peasinaalivst KiInil
yiyH 4 noHa QYHKOMOHAM 3/1eMeHT capd G¥manu;

B} OMUp TakTan (YHKUHOHAN 3MEeMEHTAZPAAH AcairaH Ky
TAKTAH TYFPH cXeMa OpKATH pealH3aldg KUAWLI Tanad 3THACA,
y xonaa D, uu peanusaumsd TUIN YYYH 33 goHa GYHKLMOHAN
3MEMEHT, LY XymaadaH, 12 Aoda yiunad TYpUII 3MeMeHTH Ba
D, "y peanuzalug KMIMII Y9yH 6 JoHa, 0y XKyMRagaH, 2 IoHa
yiiab TYpUIl MeMeHTH KepakK GVnaau (0y MynoxasajlapHUHT
YUHIMIIHE KCOOTHAIIHU VKYBYMTa XaBoJa 3TaMH3).

Hemax, D, on peanvsaliua KWIAOUTaH CXeMaHHHT (KaHIai
cxema OYnMIMIAAH KaThW HA3ap) TaHHapxu D, HH peanusauua
KMIAINTaH cXeMadHWHT TaHHApXHAAH agya KUMMAT (OPTUK) TY-
panu.

IHyHUHT yYyH XxaM MaHTHK anredpac ¢yHKUUsIapHHN
MAHUMAJDIAITHPWLE MYyaMMOCH {XaiK XY XKaiur¥ y4yH) KaTTa
aMaTui axamusaTra sraaup. by Macananu xan smaim yayn JHII
HUHT «MypakKabauruau» ubonanopun (D) comgaiuk wHIeK-
CHHH KUPUTAMMU3.

L(D) dyHKUNOHAT YYYH KYHUZArd aKkCHOMAaNapHHUHT Gaxa-
PHAMIIUHY Ta1ad KHTaMu3.

1. Mandnii 3Macanrd XakKuaard aKkcHoMa. Xap KaHzaaii
AHLI yayn L(D) = 0.

II. MoHoTORIMIH XaKHJArH aKkcyoMa {(KymapiTMara HucOa-

Tan). Arap D=D'vx"K' Gynca, y xonna
L(D)z L(D'v KY). (7
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II1. KaBapuxJHru XaKMaard akcuoma {KYLUviura HuCHaTaH).
Atap D= D, v D, Ba D, A D, =0 ©¥nca, y xonaa
LDy z L(D) + L(D,). (8)
IV. HuBapnaHTIHK XAKBAATH aKCHOMA (M30MOpdH3IMIa HUC-
batad). Arap R' JHIU R JHIH aan ¥3rapyBuUMsIapHU Kafira
nomnani (alfHaH TeHIMIALUITUPUIICH3) YCY/IH OUIaH XOCHT KMITHH-
ra” 6¥mca, v xonaa
L(DY) = L(D).

JHM3BIOHKTUB HOPMaJ IaKIap yYYH MaBxyld OViarad cod-
JaTUK UHACKCAAPHHN KeNTUPaIHK.

1. L (D) — Gepuarad D AM3BIOHKTUB HOPMAN ILAKALaru
yarapysumnap xapdaapuHuHr conu. MacanaH, GU3HHHT MHCO-
aumuzaaru D sa D, yayn L (D)) = 15 Ba L(D,) = 3, sbHU Oy
nHaekera Hucbaran D, IHIIL D, AHILO ra xaparanga coana-
POKIHUP.

2. L (D) — Oeprmaran D IU3BIOHKTHB HOPMAJT LIAK/IAATH 3J1€-
MEHTap KOHBIOHKUMsnap couu. D Ba D, yayn L (D) =35 Ba
L(D)) =2, apnu D, 6y nHpexcra HucbaraH xaM D, ra KaparaH-
JAa coAmapoKamp.

3. L(D) — Gepuirad D NM3BIOHKTHB HOPMAT IUAKIAATY UH-
KOp () CHMBOJMMHUHT coHM. D, Ba D, nap yuyn L(D) =6 Ba
LD,y =2, pemak, D, Oy uHueKc y4yH XaM D, ra HucbGaTaH
CORIOAPOK 3KaH. .

LAD), L(D) Ba L (D) nuaexkcnap 10Kopuaa KeaTHPWIFaH
aKCHOMANApHH KAHOATNAHTHPALM.

Mawnymky, {x,, x,, ..., X,} ¥3rapypuunap rimnamMunad 3* ta
3YieMeHTap KOHBIOHKUMS TY3UI MYMKHH («O¥1l» KOHBIOHKIIUSA -
ra | XoHcTaHTa MOc KUNMUO Kyuuarad). bydHnax ¥3 HaBOaTHIA
{x, x,, ..., x,} TYILIaM 3NEMEHTIAPHAAH 2" Ta IM3BIOHKTHB
HOpMan IHaKT TY3WII MyYMKHHIUTH Keaud YUKAnu.

3-tabppud. deapflx, ..., X)) QyHxuusHi pearusauus Kuiys-
yu JHIT L(D) undexcea nucbaman munuman 6yaca, v xoada 6yn-
Jaii JHUI L 2a nucbaman munuman JHII, L undexcea nucoa-
man munuman oyaean JHIH 3ca ane kucka dussionxmie nopman
wara d0e6 amanadu.
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byHnaH keitMH L, mHIekcra HAcbaraH MUHUMAN GyiraH
MHIL =y munuman Jusvronxcmue waxa ned atafiMms.

|- MHCONHY TaxXJIHN KUNaHTHK.

1. Dy =X%X% vx, AHI munuman JHII 6Ynagu, wydku
ywby JHII opkanu ndonanadran f(x,, x,, x;) QyHKUMAHIHT
X,y Xy, X, APTYMEHTJIAPH MYXUM (COXTa 3MAc) apryMeHTIapaMp.
UIyHWHr ydyH YHM y4TagaH XaMm xapd ounau rdonaraur Mym-
KMH 3Mac.

2. D, =X,%; v x, JHIN sur kucka JHIH 6ynanu, yyHKH
ywby JHI 6unan ndogananrad f(x,, x,, x,) GyHKINI Xap KaH-
Jail aneMeHTap KOHBIOHKUMALAH dapk Kynanu.

3. Dy =x% vx, JHIU L, wngekcra HUCGATAH MUHUMAN
AHLUI 6¥magu, ywyakd ymoy AHII 6unar wdomanaHraH
fx,, x,, x;) GyAxuMa x, Ba x, YarapysBunnapH 6¥fiuya ycysuu
dYHKUHA 3Mac Ba, JeMak, YHH UKKHTa WHKODHAH KaM HHKOpP
katHawrad JAHII k¥punummaa udomanal MyMKHH.

busnunr Oy 0obaary acocuit pazudaMu3, MaTeMaTUK MaH-
THKHUHT HXTHEPUH f(x,, X,, ..., X} GyHKUMACH y9yH L HHIEKC-
ra HUcGaTaH MHHMMAN IU3IBIOHKTUB HOPMaJl LIAKJIHW KaHaai
ycynnap €pAamMM OUaH TOMHMIAaH wbopar Gynagu. by myammo
MAMEMAMMUK MAHMUK QYHKUUAAAPUH I MUHUMAAAGUIMUDUL MYaM-~-
mocu 1ed atanmaan. By Macaliia eqUMHHUHT mpusuas anzopummu
MaBXYRITHTHHA K¥pcaTaMu3a.

Lo {x,, X, ..., X} ¥arapyBudnap T¥iviaMuia Xamma 2% 1a

b, D, .., Dzs,, JU3IBIOHKTUB HOPMAJ AK/UIApHU MabiIyM Tap-

THOAA Ty3aMu3.

2. Ke#tnn Oy AHI naprav f(x, x,, ..., X,} OYHKUHAHU
peanuzaunst Kunagzurad JHE napHu axpatub oxaMus,

3. Axpatubd onmuraxd AHII xap coananmk MHASKCAAPHHWHT
(Lg, L,, L)} MMKaOpIaprHu XUco0/ab YMKaMHu3.

4. Xuncodnad YHKWIraH nHaeKcrap MHKIOPIapuHA OUp-06n-
pura Takkocnaur iyau 6mnan L ra HucGataH Muauman Gynran
AHILI Hu TonaMmus.
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Keatupunran aropUTMHE aMaTAN peaTH3alia KIUTHII Y9YH
Kyaa XaMm K¥Tl MEexHaT Tanad STWiIamH, YYyHKUH KaMmida 2% Tta
KUYUK aMaTHU (onepalusaHH} Gaxapuiura TVFpY kenagu. Ma-
cajan, n = 3 Oynranaa, f(x,, x,, x;) GYHKUNSHN peann3alHs
KUMaauTaH I WHAeKcra HUCOATaH MWHUMAN AUIBIOHKTUE HOP-
MaJT LWAK/UTAPHHA TOTIHIT YUYVH KaMUIa 2% = 134 217 728 Ta aman-
HH Gaxapuiura TYrpu Kenaad. LIVHUHT yayH # 2 3 zaH Goumnab
6y anroputMaaH GoiganaHHI! MAHTHKKA TYFPU KEAMaAan, YH-
IaH dakatruHa #=1 Ba # =2 Xowiap yayH olnanasuill MyMKHH.

Jemak, «0npMa-0Mp K¥3JaH KeYUPHIL» adTOPUTMU MHHH-
MaJT IU3BIOHKTHE HOPMAN IHAKJIHWA TOMWII MAacanackina aMatuil
épmam GepMaitaurad anroputmaup. LyHuHr yuyyH MaHTHK an-
reGpack QYHKUHACHHH MHHAMAUIAWITHPHIOHAAT GOIUKA YCYII-
JTAPVMHU M3aaIuTa TYFPU KeJanu.

2- §. /IN3BIOHKTHB HOPMaJ WAKJIHH COMJANAIGTAPHIN BA
tynuknd JHILI

|Z[ AHIT vy coddasaumupusnune ukky xua dyau. Daemenmap
KOHBIOHKWHUARY demaqumuputy dcapaénu. Kynaimyevunu vem-
aatmupuw scapaéuu. Tynuwau AR, Munuman JH I za kea-
mupinu xaxudazu meopemanap. Mucoanap.

Duxtuépnit AHIII Ba
D=D'vK, D=D"vx*K! (N

oyimcuH, Oy epga D' — oupop AHUI, K — Gepwaran D HUHT
OMpop MMEMEHTap KOHBIOHKIUACH, X — wy K HUHT GHpopTa
kynaittypuncn, K' sca K HHHr KOJATaH KYMalTYBUMJIAPH,
K=x%K" ITHUI uu conganaliTHPULIHWHT KKKH XWT HYAMHH
(TunuHY) kYpubd YTankauk.

1. DueMenTap KOHBIOHKUHAHH YEeTIAMTHPHIE XKAPatHH
(onepaupacu). D JHHI gan D' AHIU ra ymumr yuyn K sne-
MEHTap KOHBIOHKUWAHM YeTMAUITHpHMIL Kepak. bynma#t yarap-
TUpyi D= D' 6ynraHma Ba GakaT WyHAATMHA MYMKIH.
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I, Kyna#iTyBuuHy YeTIAMTAPHIN onepamuacH (Kapaénu).
D AHIU man D'v K" AHUI ra ytum onepanuscu. byuu 6axa-
pull yayH K snemMeHTap KOHBIOHKUIMA Mpoaackugan X' Kynafi-
TYBYMHM YeTTAlHTHpULI Kepak. By anmamrmupun D= D' v K!
OVnraHaa aHWKJIaHTaH.

I-tavpud. Iea Il amawmupuwnap iivanapu Gusar coo-
oarawmuput Mymkun Gyamacan D Ouzsionkmue nopman waxa
(I sa Il aamawmupuwinapea nucbamarn) mynurcan JHIT (TAHIID
deb amanadu.

I-Mucon. D=3%% vx JHU I Ba [ armammnpuutiap-
ra HucOatad Tymukad JJHI 6¥naan.

{1) Ba MoHOTOHNMK akcHoMacura acocaH L(DY) <€ L(D) Ba
L(D'v K" £ L(D) 6¥nanu. lWynuur yayn TOHHI nap opacuaa
Xap A0MM MUHHMAN AN3BHOHKTHE HOPMAJT IIAK/Iap MaBxyZn 6¥ia-
JM.

Oumav JHHI vy oKopuaa KenTHPHATAH WKKUTa anMallTH-
P aCOCHAA COMAANAIITHPHIN ANTOPUTMHHU KeNTHPaMU3.

Lo fix,, x,, x) dyrruusHu udonanopun oupop AHUI i
nactnabxu AHUI cudarmaa onamns. Macanan, mynaaii JHIL
cripaTuna YHHHT MyKaMMaJl IH3bIOHKTIB HOpMa IIAKAVHY OJfa-
MU3 (YYHKA YMHIHK XaaBJIM acoCMIa YHH QopMyna opKaltu
OCOHTHHA €310 MYMKWH).

2. Jactna®Kul IH3BIOHKTUR HOpMAad LIAKia KYIIHJIYBYU-
JIapuu Ba Xap OHMp KVILMAYBYMAArH KYTIaWTYBYHIapHY TapTHOTa
comamna, By taptuGnam 6unay JHUI x¥punnmu Oepunann,

3. Yanpan ynrra Kapa6 AHIO xypyunvmm kypwmd yruna-
au. Hapbatnarm K (i=1, 2, ..., n) aneMenTap KOHBIOHKIMSATA
nuctatan K, s7AeMEHTap KOHBIOHKUMAHY YeTTAlTHPHIN OTIepa-
UMsAcH KyyulaHwnaou, arap Oy MyMKHAH O¥nMaca, y Xoiaa 4ar-

AadH yHrra xapalb K, = x['x;?..x7 3MeMEHTap KOHBIOHKLUA-
JapHuHE X (v=1, 2, ..., /) KYTalTyBYH Xannapy KYpud umKu-
nany B2 ynapra Hucbaran MyMKUH OYnrydra Kagap x;° Kynai-
TYBYMHH YETIAWTHPHIU olepauMsacH kynnaHuwnaau. vuagan
CYHT KEeMHUHTY 3MeMeHTap KOWBIOHKIHra YTHIAmH,
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OXHpry 3eMeHTAp KOHBIOHKIIMSIHH MIINAa0 YHKKAHAAH Ke-
ituH, Xochu 6ynrar JIHIL Hu siHa KaliTagaH yanaaH yHrra Kapab
KVpHUO YUKMAAOW Ba IEMEHTAP KOHBIOHKIMAHH YeTAALTUPHIL
ONepaludgcy CHHAO KypuIany.

HaTmimkana H3naHraH IN3BI0HKTHB HOpMAaJl LHAKNTA 3ra 0yna-
MMU3.

I-teopemMa. Coddasawmupuit areopumMURE KYAIQW HA-
MUXCAcuoa xocua Kuaunean duszsronkmue nopman waka (I ea If
asmawmupuwiaapza wucbaman) munuman JHUT 6yaaou.

2-Mmucon. Kyiimopary YUHAWK Xaapanuia Gepunrad
Sx;, X, x;) DYHKUHAHH KYpHUO YUKAATHK.

I-xaosan
Xl x| x| x| x| x| x| fx,x,x)
0100 1 1|1 0] 0 1
010 1 1 1| 0] 1 0
011 0 0 1 1|0 1
0 11 1 1 1 1 1 I

flx,, x,, x;) dyuxuns yayn pactnabku AHLI cudaruna
MJIHLI#y onaMH3 Ba MKKY TapTHOMAIIHK YTKasaMy3:

D' = X,%,5, v X 5%, v X)X, %; v X, 5%, V XX, 55 V X X0Xs
D" = X,5,%, v X, 5,5, V X X)Xy V X, XX V XX, Xy V X Xp Ty -

D' raptnora conmurad JHI yuyH aAropUTMHUHT HIUIa-
HIMHH KypaMus,

[. XX,X; KOHBIOHKUHAHH 4YeTAAWTHPHIN MYMKHH 3Mac,
aMMO X, KYMa#TyBUMHH UYeTNALUTHPUIL MYMKMH, YYHKU
‘EZ"ES = f|f2f3 W x|f2f3 .
Haruxana X,X, KOHBIOHKUMAra sra O¥namus, yHuaH G-
popra xaMm KYTaWTyBUMHU YeTARIUTUPHUII MYyMKHWH 3MAC.
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2. X%X,X; KOHBIOHKUWUAHI XaM YeTAAWTHPHIN MYMKUH
3Mac. by KOHBIOHKIUMAAAH X, KYOAWRTYBYHHM YeTIalUTHPWII
MYMKUH 2MACTHTHHHM OCOHTHHa KYPHIH MYMKHWH, JIEKMH X,
Kymnatitypunra AucHaTaH YHU YCTAAWTUPHHI OTEpaAlMACHEN
K¥Nmaitl MyYMKUH. X,x, KOHBOHKUMSHY Xocua Kuaamus. Kymai-
TYBUYNHH METHAIUTHPHIL OTIEPALIHMSICHHH HIIATHO, COATANANITH-
PUTLI MYMKHH 3Mac.

3. X\X,X; KOHBIOHKUHAHH YETAAMITHPUIL MYMKHH, YYHKH

X\ X5 = XXX V X XXy
4, X, X, %, KOHBIOHKUWSHH XaM YEeTJIAIITAPHIN MYMKHH, YYHKH
XXy = X,5,X, v XXX, .

5. X;X,X; KOHBIOHKUMAHM YETIAWTHPUIN MYMKHH 3Mac,
BUPOK X, K¥nainTysduHu Taiunabd obopuiy MymMmkrus. Hatuxana
X)X, KOWBIOHKUMsira 3ra 6Vnamus. by xonwbioHkuwsra Hucba-
TAH KYNARTYBUNHY YeTHAMTHPHLL ONIEPALIWACYHHM KILIATHG, YHH
COAAAARLUTUPULL MYMKUH IMAC.

6. X, X, X, KOHBIOHKLMNSHH XaM HETIAIUTUPUILI MyMKUH 3Mac,
aMMO YHEAH X, KYNaWTyBHMHR YETNAWTUPUII MyMKHH. Harn-
Xama, X, X, KOHBIOHKUMSIHH XOCHJI KMTaMK3 Ba yHY O0wWKa con-
AUTALTUPHULLE MYMKHH 3MAC,

LyHaait KUIHd, X,X, v XXy v X, X, v x,x; JHI "I Xocma
xunamns, by QHII ra uucGaTad KOHBIOHKUHAHHW YeTHAaLITH-
PHLI ONepalACHHY MUTATHIL HaTUXa OepMaian,

Hemax, coamanaurtMpul aTOpuTMHHY HIIAaTHII HATHXa-
cuaa

D =X v XX vxX vix, (2)

JAU3BIOHKTUB HOPMaJ WAKIHY Xocha KyunamMui. Kenatupunaran
xucobnap 2- Xagpajifa ake dTTUPUATAH.
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2-xamBan
Kanam JHII pa Texuupm- Onepauus
T.D. KipunaérraH NaéTraH TYpH
TapTHd KOHBIOHKUHA
1 XXXy ¥ X Xy Ky VX XXy v X, X, X, X, HK YeTnauI-
VXXX VXXX VX XX THPHLL
2 f}f} W f|f2x3 W flxzxs v _|f2X3 f} HH q€TAau-
VX XK VXXX VXXX, THPHIN
3 X5 v Xx, v X, %%, v XXy, X;X,X; HU YeT-
v XGE, VX XGE VX XX, NAUTHPULL
4 XoX; v X x5 v X 5,55 v X)X, X, x,X,X; HU 4eT-
VX Xy Xy VX XXy JAUTHPHIL
5 NX v XX v X)Xy X, HY YeT-
VXXX VXXX AAUTHPUIL
6 XyX3 V X)Xy v X,00%, X, HU 4eT-
VXX VXXX, JALTHPHIL
7 X, %5 v X)Xy v
VXX VXX,
HMxkuH4y Kipuu xey ASTOpUTM
Hapca GepMaiian TAMOM
6¥nou

Arapiia copganalTdapuil arropuTMUHKM DY ra HUcBaTaH vl-
NaTcak, y XoJiAa

.D2 = fzf:; \'4 f|x3 v x;xz

JUIBIOHKTUE HOPMAJT LUIAKAra 3ra 6¥naMus.

(3)
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3- xkagpanga D' ra HUCGATAH WULIATHATAH COMAMANAIITUPHII
ajITOPUTMH HIWHHUHT aCOCHHA GOCKVY/apy KeJITHPUATaH.

Vuiby Muconias KYpuuud TYpUOIHKH, copmafamITUpHIN
ANTOPHUTMM TAaTOMKMHHMHT HaTiKacH gactiadku QHIL Hu xaH-
Ia¥ Taprubmamra 6orTuK GY¥nap IKaH.

Macanan, L{D) =8, L(D,)=6, L(D)=4, L(D)=3,
L(D)=4, L(D)=13 Ba 6y epman L (D)= LAD,), L{D)= LAD),
L(D)# L{D,)) mynocadarnap. keinb 4uKamn.

3-xanmsan

Kanam JHII Ba Texaumpu- Onepauust
T.p. KYpHIaETran AatTraH TYPHU
TapTHl KOHBIOHKLIMA

H XX v XXX, Vv XXX v X X, %, X, HH ¥eT-
VX XXy VXXX, VX XX, AAUITUPHIL
2 f)-‘t} W x3f|f1 A4 xzjflxs ' x‘_.,f,fl x3 HH 4YeT-
VXXX v IGX X, VXL, JAIITHPHILL
3 XyX3 VX5 VXX Xy v X, XX, X, HH 4et-
VXXX VXXX VX KX, Jratrrupui
4 XpXy v XX, VXX VXXXV X XKy X, HH 4¢T-
v XX, VX XX, JAUTHPHIU
5 X VER, VXXV XXy v X3x,%, X, HM 4eT-
VXXX, VX)X, K, AT

6 L, v, vixv xxx X X,X, HH 4eT-
V XXy VX Xy VXXX, JalTUpUIl
7 XX v XX, v XXy v XX, Ky UTaHKR-

VX3 Xy VX Xy Maiian
8 XXy v XK VXX v xX.x, X ¥, HU 4eT-

VXX VXX, JalITHPHLL
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| 2 3 4
9 LXhvixwv X, x, KynjaHun-
VXX VXX, Maniu
10 XpXy v XXy v XX, X,Xy HH 4€T~
VX VXX, MAUTHPHLL
- K¥nnanun-
11 XXy VX Xy VXX 04 Mailan
- = = ANTTOPHTM
12 XX, v X X5 VXX opP
TaMOM O¥naH

Ucranran f(x,, x,, ..., x,) OyHKUHA yuyH GHpop TapTHOIall
OKHMOaTHIa cOMAANAIUTHPHIU ANTOPUTMHHU TaTOUK 3THH, MUAM-
Man JHIHHr Xocus aTHID MYMKMHMHU €KH HYKMH AeTaH caBoJ
TyFUnaau. by caBonra Kyiingary TeopeMa xapo0 Oepaiy.

2-teopema. flx, x,, ..., X)) Mamemamux MAHMUK aszeb-
pacununz uxmuépuli yaxyuscu (f#0) éa D= v K. yvaune ux-
muéputi mynuxau JHIT (f ea I aﬂMammupuum:apea Hiucbaman)
OYacun. YV %0200 MyKamMman QUsslORKMUE HOPMAA WAKAHI WyHOall
mapmubaquin Magxcyd Gyaadurd, YHOAH coddaaquimuptiul anreo-
pummu épdamu 6uasan D mynuxau JHIT nu xocua Kuawue Mymxus.

Hartwxa. Tynuknn AHUInap opacuna anGatra L nHaekcra
HucGatad Muauman JHLnap (xamMmacu 6YnuiM urapr 3mac)
MaBXyI OVJATaHNUIM YUyH, COANANAWUTHPHULI aATOPUTMU,
MIHIO Hy mabayMm paBHiufa tapTHOAAlW HATHXKACUAA MHHU-
man JHIL uu xaM TonmMiura IMKOH stpaTaiu.

Mynaait kpmu6, Mudusman JJHL #u rorm yaya MAHLLIL v
TapTHONalWl Ba YHTa HucGaTaH congafaliTUpHLI aJifOPHTMHHU
WULIATHLH KepaK.

TeopemanuHr ucboruaan ({56], 213~ Gerra K.) wy Hapca
Keaub YHKAIMKH, COLAAAALUTHPULI AATOPHTMH &paamu Owviaau
Tynmuxnu AHLI napan myxamman AHIH nan acawr yayH dakar
KOHBIOHKIMAIAD Hpomacuaa Kynmadurtypuwaap KOHTAUIHIIWHH
BapHaLIHSIIaMOK eTapiu.

23 — X.T¥ypace
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RN |

Xo3upru Bakraa KoHbploHKiIMsAnapHy JHII ndonacunan
YeTNAIUTHPHLI Ba KYNaHTYBYUMIApHU KOHBbIOHKUIUTap udonacu-
JAH YePTalITHPWIL MYMKUHJIMTHHM Texkpuil codn (MIHL 1ni
TAapPTUORAITHHHT XaMMa TypH OViilya)

)2

nlog;—lH]-

A

IaH OPTHK IMacaury ucbotnanran. By con 2° comuman anua
KaMAHUp, SEHU COTAANAIITHPHLT ANTOPUTMH «GHpMa-0Up KY31aH
KESUHPHID»> aATOPUTMHALAH AXIWHPOK, SKAaHNUTH MakayM Oyramu.

Myammoru macara ea monmupuxaap

1. Kyiimgaru ¢yHKUMANAPHU MYKaMMal KOHBIOHKTHB HOPMAT
wakra keatupu6, L, L., L, coaganuk WHAeKCAapUHHHI
MHUKIOPHWHH TOITWHT:
fi={xvyyvzy->{xvy)xv ),
fH=xe oz,
fi=lx =) >z,
fi=x—o(y—>2).

2. Kyiingarn yHxuMsijiapHu COAAANAIITUPYLE anTOPHTMWAAH
PpoiinanannG, MUHNMAN FMIBIOHKTUB HOPMAT tHaKira KelTH-
PMHT:

LU= XX VXXX, v XXX,
5 =050 VXXX, VXX

3= XX v XXy VX XXX, VX XXX,

w

JH3bIOHKTUB HopMan waknaa Gepynrad KylHuaark QyHKUms-
JAPHUHT TYNHKAY AUIBOHKTUB HOPMAJ LWAaKJIMHH TOMHHT;

1 (x, v, v X v, vl vig);
2y (x, v x, Mx, v i v X, v, v ),
3) (X, v VXOIX VX)X, v X v X)),

4. 3- 6anppa Gepwnrad QYHKUWSIApHUWHT MHHMMAaNA TH3BIOHK-
THB HOPMAN LIAKAWHH TOMMHT.
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5. MaTteMaTUK MaHTUK QYHKUUAAAPHHH MMHUMATAAUTHPHLLI
MYaMMOCHHHHT aMaIMH axaMUATHHU TYHIYHTHPHO OepuHTr.
by Macana eUMMHHMHT TPHBMAJ anTOpUTMHHUHT HOKYJaii-
JJUTH HUMaJaH HoopaT?

i
@ MyCTakH HILIAIN YYYH CaBOA BA TONUTHPHKIAD

1. MaTteMaTHK MAHTHK, GYHKUHAAAPHHU MHEHHMANAALITHPULL MYaMMOCH
HYiMazau wbopar?

2. CoananukK HHEEKCH Ba YHWHT XYCYCHSTIAPH.

3. Mynuman Ba sur Kncka JHII,

4, TpusHan antopuT™ tyulydHuacu, «bupMa-0up kyzaan kedupuiu»
ATTOPUTMY.

5. AHUInM coppanaliTUPHILIHKHE UKKH XHA {TH. DIeMeHTap KOHBIHK-
LIMSHUW BAa KYTTANTYBYHHH YETNAIITHPHIN KapaéHNapHHH TYLUYHTHpUO
DepHHI.

6. Tymuxsan JHI, Myunuman JHIra keatupuun myamMonapu.,

3- §. MMHAMANTAINTHPHIN MACATACHHHHAT T€OMETPHK
Tap3ja KyAuARuY

[v] Bupauk xybrune xamma uyxxusapu mynsamu. Yu yauoenu €x.
N, mynaamu xaxuda. Humepeaa. Tynaam xoburu. Tynaam
Koburu buaan QyHxuus opacudaeu mynocabam.

Xamma {a,, o, ..., o} MaxXMya TVnnamuuu E” 6unan Gei-
runaitmus. E" T¥nnamun OMpawvk KyOHMHT Xamma 4yKKuiaph
(ywrtapu) tymramu cudaruaa Kapawr MyMmMkuH. Ly ca6aGau E”
TYnam n yauoeau ky6, {0, &, ..., o} 3ca ky6 wykxutapu neb
atajganu.

I-traspud. 0,,0,,....,0, wyndai 0aa I connapudan uo-
pam mauunAAn2an coraap cucmemacu Oyaub, | £i <i,<..<i<n
JHyH

o, =0;,,0Q,

f

=G:_2,...,OC =0

ip i

bascapurzanda E' kyOuunz MYKKUAGDUOGH MY3UA2aH MYNaaM
(n - r) yasoeru éx de6 amasadu.
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x3n
o, 1, 1) L, LD
©.0D a0 D
x?
TRG) , 1,0
(0, 0. 0) (1,0,0) X,
VIIL.1- wmakn.

S, x,, .0, X)) MAHTHUK ANTEOPACHHUHT QYHKIHACH OYIICHH.

E" xyouunr flo,, o, ..., &) =1 GYnaqMraH xamMMa u¥KKuIapu-

JlaH nbopart Tj‘mnaMHH N Bunan GenrunaliMus, spHN flo, o,

vy @) =1 6a}KapHnraHna Ba ¢akar wyHza (o, v QL)E N
ﬁyna,nn Macaman, 1- xanBanga Gepunrau (byHKumIra

N={0,0,0}{0,0, 1}, {0, 1, 1}, {1, 0, O}, {I, L, O}, {1, L, T}
TiriaM MOC Kenany.
AHVIKKH, N c F". Arap N Timnam Bepwnran 6¥nca, v Xonga -

YHFa MOC 6ynraH f HUHT aHa.HHTHK KYPUHUIIWHY €3UHI MYyM-
kuH (VIIL [- miaxon).

I-Mmucon. a) Nf. ={(0,0,0),(1,0,0),, 0, )},

6) N ={(L, 1D, (1,1, 0),(,0,1),(0, 0, 1)} T¥rtamnapra moc
Kenaadrad yHKIHAAAPHUHT aHATUTHK KYPUHHLIYM KyHHIArA-
ya O¥nagn:

Silxy, x5 X3} = 55,5 v XXX v X%X
LX), x5, X3) = Xx0,x5 v XXX Vv XXX VXXX,

,Z[eMaK N, GepunaraH 6¥nca, y Xonga yHra Moc 6¥araH f HH,
Slx, x,, fﬁeppmraﬂﬂa aca N HY TOITHII MYMKHH,
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Hactnabku Gynxuua cubariaa r paurmu Kix,, ..., x,) a1e-
MCHTAp KOHBIOHKUMSHY ONAaWINK, SSbHU

—_ 0] 492 ad
Kix, x, ..., X )= x' X7 X7

2-tavpud. K xowswuxuusea moc N, myniam r panesu
unmepeaa de6 amaaadu.

V3-y3uaaH paBIHaHKH, # PAHTAM N vHTepBan (# - r) ¥n4oB-
Jiv 6KHH Uchogananau.

2-mucon. K(x,, x,, x,} =xx%;, K,{(x, %, x;)=XX%,;,
Ki{x,, x;, X;) =X, KOHBIOHKLUMSNApTa NI ={(,L1, D, 01D},
ng = {(05 03 0)9 (03 03 1)} L] Nk3 = {(Oy 0! 0)) (03 1’ 0)3 (09 0} 1)3(0’ 13 1)}
MHTEpBATAP MOC KenaiHn. by uHTepBasnap Moc pasnuiga 2, 2
Ba | paHTIM xamaa Ba 1- ymuosnm €k (Kuppa), 1- ynmuoBau €K
{kMppa) Ba 2- ¥AYOBNH EKANP.

Arap f(x,, X,y ooy X)X, Xy oy X))V (X, X, ., X)) BYiCa, Y
XOJIA:

) Ngg N, N,c N, 2y N= NgUN}I
o¥namn.

YmymaH, arap f(x,, x,, ..., x)=0D8a D=KvKv..vK
oynca, y Xonaa WOKOpHAAru xoccanapra acocaH

N, eN,(i=1,2,..,5) Ba N=N UN, U..UN_,
abHu f dyHKUHsTa N}T}“/rmaMHuHr Ny Ngs ooy Ny HiTEpBAI-

napaaH ubopat Kobux Moc Kejyamu Ba Xap omp N, N, .., N
HHTepBa/l1apoaH uoopat A{,T)‘rm}aMHuHr Koburura D nH3blouK-
THB HOpMan wakmnga udonanaHras f pyHKIHA MOC Keaaly.

Hemak, MaHTHK anredpacuHunr xap 6up f(x,, x,, ..., x)
(PyHKUMAcUra OutTTa Nf TYTUTAMHWHI Ni,l s Ny ooy N MHTED-
BauTapaaH { NV L = N ;) nGopatT KoGHFH B2, aKCHHYa, Xap omp Ai,
TynamMuuHr N, N .., N, uxrepBannapaaH ubopar Kobu-
FMTa OUTTa groHa f(x,, x,, ..., X, ) GYHKUNA MOC KeNagH, SbHU
Nf HHUHT KOGUFH 6unaH f(x, X,, ..., x,) byHKUMSA opacuna y3apo
OUp KHIMATIH MOCITHK MaBXyI.
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3-mucon. 1-xagsan Sunan Sepunrad f{x, x,, x,) byHK-
LMSHWHT AH3BMHKTHE HOPMAan akulapy KyHnaarnia 3au.
D, = X\ 5,%, v X, 50X, v X,X5X, V X,X,0, V XXX, ,
D, = x,X;v X, .
By iHUInapra N=1(0, 0, 0),(1, 0, 0), (1, 0, 1), (1, 1, B, (1, L, 1)}
TYMAAMHUHI MKKUTA KOMTNIAMACH MOC KeJlaH:
Nf = Nkl UN’Q UN*J UN’% UN*s’
N! = Nk." UN&Q’
Oy epna
N, ={0,0,0)}, N, ={(,0,0)), N, ={U,0 1},
N, ={LLOY, N, ={L1D},
Nk‘tl = {(0‘ Da 0)5 (1) 03 0)} b
N =1{(1,0,0),(1,0,1), (1, 1, 0), (1, I, )}
t
BupuHYM KonnamMa OeliTa HYKTalaH, UKKUHYHCH 3¢a KMppa
Ba MKKH YI4YOBIK EKgaH ubopart.

N, WHTepBaTHUHT PaHTH r, O¥i1cHH (y K KOHDBIOHKLHS-
HUHT paHTHTa TeHr). ¥ Xonna

=

Konaamanune paneu ned araraau.

Mantuk anrebpacu byHKUMACK f(x|, X, ..., X,) HH MUHU-
MATUTAWTHPUIT (MAHAMU3AHMSINAL) MYaMMOCHUTa 3KBHBAJICHT
OfsaraH Komnnamanap XaKAaard TeOMeTpHK Macana Kylinjarvda
KyHumanu; Gepuiaran Nf-—- Nk. UN,Q U...u Nk: TYIINaMHWHT
N> Nigs s Ny (Nk} c N, j=1,2, .., 5) unmepearsapoar ubo-
Dam wWyHOQUH KOBUFUHU FROALM KEPAKKU, VHUHZ ' DAHSU IHS KUHUK
6yacun, SToHY OM3HU KM3UKTHPYBYH

¢ 4

5
=]

min # = min ir} (5)
i=l

TOTIWEL MaCalacHuTa KeaadH.



4- §. XKouz (pyxcam amuszan) KOHBOHKHURIGD 359

Hemak, MauTHK anredpacd QyHKUUSCYHH MHUHHMAaIANI-
TUPHLI MAacalacHM HKKU dopMajia KYpHILI MYMKHH: OHPHHYH-
CH — aHANMTHUK dopMamga, UKKMHYKUCH — reoMeTpHK dopmana.
[UyHUHT yYyH agabuéTnapaa UKKH TUA WULATIUIAOH: aHATUTHK
Ba T€OMETPHK. AIIpUM XoJ1apia HKKH THAHWHT KOMOWHaLHA-
cunal Qoimananynany. MacanaH, KOHBIOHKUMAHU WHTEpBal
pa JHI vun xormamMa me6 afiTunagu.

4- §. Kouz (pyxcaT ITHITaH) KOHBIOHKUAANAD
|Z[ Kous konsronryusaap. Tpusuat aszopummuu coddanraumupuiu.
MabayMkH, x,, X,. ..., X, Y3rapyBuuaapaaH 37 1a sneMeHTap

KOHBIOHKLMS BA 2° Ta AUIBIOHKTHE HOPMAT LLAKIT TY3WLU MYMKHH.
Macanal, n=3 ra TeHr Oynca, AbHU X,, X,, X, ¥3rapyBUnIapaay
Lox, xy, x5, X, X5, X3, XXy, X\X;5, X2X3, XX,

X Xys Xpdys XXy, X)Xy, XX, XpXs, XXy, I
XXy, XjXyXy, X XpX5, XjXyX5, XX,X3, (1
XXX, 5K, XXX, XXX,

AMEeMEeHTap KOWBIOHKUUANAP TY3HLW MYMKHH. AMMO Oy 2JIeMcH-
Tap KOHBIOHKUUAJAPHUHT XaMMacH xaM OepunraH HMXTHEpHI
Slx,, x,, x,) QYHKUMAHH peanru3alvs KWUNaavraH AU3bIOHKTHB
HOPMaJT WAKINApHUAT Hgofackaa MIUTUPOK dTasepmaian. ly-
HUHT YYYH 3" Ta KOHBIOHKUMSATAPHUHT KalCH 6upH f(x,, X,, ..., X )
GyHKUMAHRKKHT JJHIL pa mutupox 3Tamy AeraH MacallaHy eqyInTa
TYFpH Kenanu. byHuHr yuyH, SUpUHIM HaGatda, £\N, Tymiam-
HHHT 37eMeHTnapuga | KuiAMar kabyn KUnaauraH KOHDBIOHK-
IHSUTapHY TOMHIN Kepak Oynanud. MacasaH,

Sx, ¥, 2) = Xyav Xyg v XyZ v Xy v XyI v Xyz (2}
6VncuH, v xonaa

N,={0,0,0,(0,1,1D.0,1,0),(,0,1,(,1,0),(,1 1)} 3)

O6ynagn. Hemak, yiu6y |- xxamBanra 3ra 6ysaMus.
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I->kaxsan
E"\N} | kuitMar Kahyn KUIaAUraH KoHBIOHKUHRAD
0, 0,0 L X, 7,2, X0, X2, 72, XVZ
(0,0, 1) L, v, 2, Xy,Xz,V7,Xy¢

Mxxunuu Hagbatna, (1) KOHBIOHKUWARAP opacyaaH |- xaa-
BAIIATH KOHBIOHKHWANAPHU YeTIAWUTHPAMH3, YYHKHK flx, y, 2)
dbyrkungra N, ((3) ra Kapaur) TYIaM MOC KeNTaHJIMIU y4yH
- Xkaasangary xoHbOHKUMaARap (2) GyHKUMaHW peanulanms
KMNAAMIaH AM3IBIOHKTUB HOpMAA Laknnap vdpoaacuaa yMyMaH
KaTtHaiumakau. By onepauust HaTuxacuaa 6us3 f(x, ¥, 2} ®yHK-
uvstiy peanusauna kunagurad JHLO nap ucopacuna karua-
HIMIHW MYMKWH OVITaH (KAaTHAWIMLITA pyxcat 3THAMAH, KaTHa-
WHINA KOU3) KOHBIOHKUMAIAPTA 3ra 6YhaMus:

X, ¥V, XV, X7, XV, XZ, YT. Xy, YZ, Xp2,
XvZ, Xyz, Xyz, X3Z, xv1. (4)

MyHaan kuand, 3° =27 KOUBIOHKUHSIAH 15 TACMHUAT Be-
puaran f(x, y, 7) GyHKunguy peanvsauns kunagvran IHIO
Jgap udonacuaa KATHALIHIUM XKOW3 3KaH.

l-tavpud. Hxmuépun fix, X, ..., X) Qyukqua ea ynea
moc Oyazan N mynnam Oepunzan yacuH. f(vc‘, Xyy oony X,) DVHKUUA-
Hit peaﬂasauuﬂ xuraduean AHI rap uqbor)acuaa Kamuawuuiu
Mymiun Oyaean konsronkuusiaap, Aesu E\ N, mynaamunune nyx-
masapuda | Kutimamea 32a BPA2aH KOHBIOHKUUAAAPOAH mawKapi
KOACQH XAMMA KOHBINKUHSAAP HCOU3 KONBIORKUUALAP 0ed amanadis,

Macanat, (4) nary XamMmMa KOHBIOHKUKSIAP XOW3 KOHBIOHK-
uusIap 6ynanu.

l-~mucon. bepuaran

Flx, X, X)) = X568, v XXX v X XX v

VXXXV x|x2:f3 A4 x|x2-_f3 (2(1)
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134 YH[d MOC
N, ={0,0,00,(0,0,1),(1,0,1), (1, 1, 1), (1, 1, 0), (0, 1, 0)} (3a)

Ty¥nnaM Gepunrad 6YnAcuH,
Kow3 KOHBIOHKUHUSJIAPHH TONHILI Y4YH YIUOY 2- KaaABanmHH
TY3aMU3.

2-xaasan
En\}\{, 1 kuitmaT Kabyn KHALIWFAH KOHBIOHKUHANAD
(1,0, 1y x, Xy, Xy, X, X5, X, X5, X305, X X,X,
o, 1,1 X, X5, Xy, X\ X5, X, X3, X,X3, X X5X3

Y xonna (1) naru KOHBIOHKITHSINAPAAH 2- XKaaBalJarH KOHb-
FOHKUHSJIAPHU YCTIATHPHLI HATHXKACUAA KYHUIATH KOH3 KOHb-
IOHKUMAMapra sra 6¥naMus;

Xps Xys X155 X5, Xy Xy, X, X5, X\ Ky, XXX,
XX X3, X X5 X5, X\ Xy X3, X3, X5, XXy X (3)
VarapyBumnap coHu # T2 Gynranaa, 3" Ta KOHDBIOHKLMA BA
ynapaan 2 Ta Sx,, X,y oy X)) QYHKUMAHY peanu3auys Kuwiv-
iy MyMKUH o¥aras JJHI Ty3um MyMKHHITUTHHA aiHTrad 301K,
HeMak, Gepunrad HXTHEPHH f(x,, X,, ..., X, ) OYHKLUMAHH peanu-
3aluA KwiaguraH tynukiau (MuauMan) JdHUIrapuu 2" ra

JIHIIaap opacunaH manamacaad, Ganku 2 JHIInap vumzad
M3Nal Kepak AEraH HaTHXara KeluK, 6y epia A — KOW3 KOH'b-
IOHKLMANAP COHM.

5- §. KHcKapTHpWIraH JM3bIOHKTHE HOPMAJI LIAKN

[v] Maxcuman unmepsas. Odduii umnauxanm. Kucxapmupusean
AHUII. Mucoaaap.

I-tabpud. Aeap N, mynaamuune Kucm mynaamu 6yascan
N, unmepaaa yuyu:

1) ngNJ:ng;
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2) N| unmepsasnunz paneu N, unmepeasnune paneudan xu-
wuK wapmuny Karnoamaanmupyeuy N, unmepsas maeucyd 6yama-
ca, y xoada N, (N, 2a nucbaman) maxcumaa unmepeas deb ama-
Aaou.

I-mucon. Ki(x,x,x)=xx, Ki(x,x, x)=xx,
Ky (x, x5, x3) = X, 6yncun. Y xonaa Ny, , N\, MakcuMan nutep-
Bainap 6ynu6, N x, MHTEPBAJ ca ]\GHHHI‘ MAKCUMAJI MHTEPBA-

mu G6ynmatinu, ayynku N, c N, Ba N, wuHr paurum N, HHHT
paHTHIaH KWYHK.

2-Mucon. 4-§, (4) Jard Xou3 KOHBIOHKUUSAApra MoC
xenran 15 Ta wHTepBangaH daxkat N, Ba N, uHTepBaUiap
Xamaoa 4-§, (5) maru 12 1a uHTeppanman dakar N, ., N, .,
Nz Nowr Mg Ny MHTEpBaIapriHa Moc papuuga N,
Ba N, Ttynnamnapra HucGartaH MakcHMan MHTepBaUTap Gyma-
aunap.

2-tavpud. N mpnaamnune N, maxcuman unmepsasuza moc
Kenrean K xonamaxuuﬂ f gbynxuuznuﬂe 000Ul umnauxarmu o6
amanadu.

Arap K' KOHBIOHKUHAHHHT XaMMa KYITanTyBYMIapH
K KOWBIOHKUMANA XaM MaBXyn 6Vaca, y xonaa N, ¢ N} 1e6
€3UIH MYMKWH. ¥ Xoada, MabIlyM MabHOZa, f (YHKUMSHHHT
K oanmit MMITMKAHTY HgpoJacHzaH OUpopTa XaM KYTmafiTyRYU-
HH YETIALTHPHILT MYMKUH 3Mac, YYHKH KYTTaRTYBYMHHY YeTIaul-
TUpHII HaThxacuaa N; ¢ N, MyHocaGataa 6ynraH K' xounb-
IORKUUSAra 3ra oynamua.

Xap xaHmait N, WHTepBaiHU (nghﬂ,) MakcuMasi MHTEep~
BANraya KEeHTalTHPULI MYMKHH.

N, TYMIaMHHHT XaMMa MaKcHMan HHTepBallapy

NkUst09‘ ng! (1)

fJapaaH ubopar 6ysicuH. Y xonaa
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N, =NyUN U UN,, (2)

O¥naan, YyHKH Nk!‘ c N, (i=1,2, .., m)Ba Nf HHUHT Xap Oup
nykTack (1) AaT¥ MakCUMaa HHTepPBAJUTADHUHT GUPOPTACKHUHT
HieMeHTH Gynagm. (2) TEHIHK KYHMAATM MyHOCAdatra 3KBH-
BaJIEHTAMP:

f=K'vKiv..vK. (3)

3-Tabpud. f QyHkuuanune xamma o00utl uMnauKanmaq-
punure oussronxuuacu (3) xucxapmupuszan JHIT de6 amasadu.

Hemak,
D(NH=K'vK!v..vK] (4)

f dyuxunsHuHr kuckaprapaaran JTHII 6Ynann. D(f) kuckap-
Tupunrad JHUE £ byHkumsa opxkanu 6up KHAMATH aHUKJIaHAIW
Ba f QYHKLIMARN PEaIM3aLIHsT KWIAIH,

3-mucon. 4-§, (2) na Gepunrad f(x,, x,, X,) YUyH Max-
CUMaJT WHTEpBALTapaaH ubopat

Nﬁ:Nk]oUng, (3}
KOOMKKa Ba 4-§, (2a) ma Sepwiran f(x,, X,, X,) GYHKUMA YUyH
N,=N UN,UN UN, UN UN, (6)
KoOmKKa sra 0¥namus. by epaa
Kl=x, K =x,, K=xx, K=xx, K =x5i, ‘
K, =Xx;, K;=XX,, Kg =X, X;.

by koGuknapra kyitunaru xkuckaprupuiarad JIHInap Moc
Kenamau:

D(f)=xvx,

D.(fyy=xx, v X%y v X,X5 v XX, v XX, v X%, (7Y
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6- §. KMCKapTUpHATAH AHIBIOHKTHE HOPMAN INAK/IHH
Acam AJIrOpHTMH

[Z] Dynxyusnu guckapmupusean JHIza keamupiiu aneopummu.
Mucoanap.

Uxtuepuit fix,, x,, ..., X,) QYHKUNAHHUHT KUCKAPTUPUATAH
AW3BIOHKTHB HOPMAJ LHAKIUHH SCall YYYH KYyIWHIATH orlepalius-
AapHU GaxapaMus:

b fix, X, ..., x) GYHKUMAHMHT WCTAITAH KOHBIOHKTHB
HOpMaN HIAKJIHHH ONlaMH3, Macartad, Mykamman KHIILI;

2) XelHH KaBcAapHy ouynd YMKaMu3, SbHU

ANV =2V A

TYpAArH AIMAIUTHPHUIHY YTKA3aMH3;
3) 6yHIaH KefiMH XocWA KWiIMHTaH HdopamaH 0 ra TeHr
LalUtapHy YeTnalTHpaMis Ba

KKvK=K, KvK-=K,

dopMmynanapaad doinanaHud yHU copganaimrHpaMus. Hatmxa-
na, kuckaptupwirad JHII ra kenamus.

l-mucon. N, ={0,0,0} (0,0, 1, (1,0, 1), (1, 1, 1),

(L, L, 0y, (0, 1, 0)} r¥mnamra moc f(x,, X,, X;) GPYHKUHAHHUHT
MKHUI un

fGo X x) = A P VAP Vv, (D)
(G|,Uz,.,._on')
fi{G). 63, .oy =0

dopmynanaH doiiganannd €3amMu3s:
50X, %, x5)= (X, v X v X v X, v X ).
ANTOPUTMHUHT 2 Ba 3- KAIAMIApUHH HULIATAMUS!
X, v VNE VX VXS XX VXX VXXV X, VXX, VLYV

VXX VLKV XLE S XX VXK VX VX VX VXX
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Kuckaptupunrad JHIU xyituparn kypununina 6¥maou:
DAfy)=xx,v XX, v XX, vIX VXX VXX (2)
2-MHCOJI.
£ Xy, X3) = X, 5,25V XXX VXXX VXXX VXXX VXXX,
$yukuusa 6epunral 6¥acun. by dbyHKUMATA
={(1,0,01 (0, 1, 1), (0, 1,0), (1,0, ), (1, L, B, (1, 1, D)}
ivieram Moc Kenaau. Dynkousauar MKHIT kpuanmuy
Jx,x, x) ={xX, v v))X vXvXx).
AJITOPUTMHUHT 2 Ba 3- KaJamlapHHU Gaxapamua:

XV VIGHX, v, v)=XX vX v v X v v
VX, VX VI VG =X VX VX VR VE vV
VXX, VIX, =X VXL VL, VIR VX VG vV VY, v
VXX, v VX VX,

JleMak, QPyHKIHUSHHHT xucrqapmpunraﬁ AHIII kyugarnya 6ynamu:

D{f)y=x vx. 3)

Myammoru macara sa momuupuxaap

1. N, ={(0,0,0} (1,0,0), (0, 1, 1), (I, 1, D},

Ny ={(l, 0,0} (0,0, 1), (1, 0, 1), (1, 1, 0)}

TYyramiapra Moc /) 8a f, QYHKUMSSTAPHWHT aHATUTUK K¥pH-
HUIIMHW €3UHT.

2. Ny ={(0, 0, O}, (0, 1, D)}, Ny, ={(L, 1, 1}, (1, 0, O)},

N x ={(1, 1,0}, (1,0, 1)} wnTepBannapra Mo¢ KOHbIOHKLHA-
NAPHUHT aHATUTHK KYPHHULIWHM E3WHT.

3. Xap 6up Ny, Ny, .., Ny wunrepsannapnan ubopat N,

TYINTAMHUHT KOOUrvra D Au3BIOHKTHE HOPMAJ 1Haknaa udo-
jJanadrad f GyHKUHS MOC KEAWIUMHH MCOOTAAHT.




4. Kyitnaa 6epunrad GyHKIHANAPHUHT KOU3 KOHbIOHKUMSIIA-
PHHH TOITHHT:
fi = X% v T v GXX
Fr =X v X\ XX, v XX,

Sr =X, v XXy v T XX, VX XXXy
Ji=(x, v, v iUE v X, v X, v i),
S =00 v v vENE vV E);
fo=(x v X, VIHX VX (X VX v ).
5. 4- 6annna KeATUPHUATAH PYHKIHINAPDHU KUCKAPTHPUITaH
"AHUI ra xenrupuHr.

6. Kuckaprupuhran JHILH Hu gcaur anropuT™u acocuia KyHu-
marv ¢yHkunsaapHu kuckaprupunran AHII x$punumra
KEITUPHHAT,
fi=xxvX;
fi = XX, v X XGx, v X XX
Si = XX, vEX VXN, VXX,

o’
@’/ MycTakua misaan yuyH caBoi Ba TORIMPUKIAP

1. MuTepran. TynnaM koburu. Tynnam koOuUFu OHnan dyHKUMS opa-
cuaary MyHocafar.

2. Kouz (pyxcart 3THATAH) KOHBIOHKUMANAp. TPUBHAR ANTOpHTMHK
CoMAANALITHPHL,

3. MakcuMan UHTepBAT Ba OLIHI UMITAUKAHT XaKWaa TYLIYHYanap.

4. KuckapTHpuirad AM3bIOHKTHB HOPMAJT LAKT.

S5, PYHKUHAHH KHCKAPTHPHITAH JH3IBIOHKTHE HOPMAN IHAKNTA KeATAPHULL
ANTOPHTMH.

7- §. TynuKmm JU3BIOHKTHB HOPMAA IWAKIAPHH
TEOMETPRK acOCHa ACAl YCyAnapH

|_7_] Tvnukau AHHIza xeamupuw aneopummu. Aupum maxcuman
unmepeariapuu Hemaawmupud. Keamupuamatiduzan xonaa-
maaap (xobuxkaap). Kuckapmupuazan, mynuxati 6a MuHumai
AHIHaap opacudaeu mywocabamaap.
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4-§, (2a) dopmyna GunaH Oepwiran f{x, x,, X;) GYHK-

unst yayn N, , N, .., N, maxcuman mutepBannapian N
ubopat Komnama
Ny =N UNUNSUN UNSUN, (1)

IKAHAUTHHY IOKOpHAA KypcatraH 3xuk, by epaa

N, =10,0,0),(0,0 1), (1,0, ), (1, 1, 1), (1, 1, 0), (0, 1, 0)}

N, ={(1, L0, (L, I, D}, N, ={(1,0, 1), (1, 1, D},

N, =10,1,0,0,10} ~N,={0,01), (1,0, 1)},

N, =1{(0,0,0), 0,0 1)}, N, ={00,0},(,10. (@2
OnguMmusra GyHIal caBojra XapoO TONMMII MacalacHHHU

Kysmua: N, TymnamuuHr N, .., N, MakcHman HHTepBaj-
JlapaaH ubopar Gynrad KOmIaMaZaH ailpHM MaKCHMajJl HHTep-
BaTTapHH YETAAIUTHPTAaHUMHU3/IA, KONTaH KACMU AHa N, HUHT
KOOUFH OymamuMmy €Kn HVKM?
(1) Ba (2) MyHocaGaTnapnaH Kyiugarunap Kenud YUKAIu:
Nfz = Nkz UNkJ UNks UNks’
N,=N, UN,UN_,
N, =N, UN_ UN UN_,
Nfz =Nk5UNkz UNka’
N,=N,UN,UN UN,. (3)

N 7, TYIUTAMHUHT (3) Ja KYpCcaTHITaH KOMnaManapuaaH 6ou-
Ka KoTLlaMajlapyd Makxyn amac. by kobuxnap (1) kearupuarax
KOBHKAAH afipyM MaKCHMAN MHTEPBATUTAPHH YETAALITHPHLI Ha-
THXACHIA XOCWI KunuHrad. [lyHpoai kunu6, K¥iunaraH caeos-
HUHT OMpPHHYK KUCMUTA UXKOOUHA xaBob OepauK.

(3) ma kentupunray N, TYIDIAMRMHI MCTaIraH Korutama-
IaH HXTHEpHIT GUpopTa MAKCHMAI MHTEPBATHU HeTMalLTUPFa-

HMMM3a, KONTaH MaKCHMaNl MHTepsaanap N, TYIiaMHWHT
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KoTnaMacu 6yna onMaitau. bydaall xomaamanap N 5, TyMIam-
HUHT Keamupuimaaouear xonsamasapu et atanaau. lyHaait
KUIUO,

1) NkzaNkjaNkjaN ; 2) Nklst4’Nk,f,;

3) Nh!Nkz!Nkj?Ni’é; 4) Nk;’Nk:;!Nks;

5) Ny N, Nop» Ny (4)
Kobukap N, TYTIAMHMHT KEXTUPWIMAHAUIaH KOoTnaManapy
OYnamn.

l-tavpud. deap N, N, ... N, maxcumans unmepéan-
aapdan ubopam KoOuK yHUHZ MapKubudan ucmaiean Makciuman
uHimepeaanu { N " J=1, 2, ..., m) uemaqumupeanumiizodq, Koi2au

Kuemu !\/} HuHe Koburu Oyna oamaca, y xoada 0y Kobux N f
mynaamuune Keamupuamaionean xonaamu 0e6 amaiadu.
2-taspud. A{, MYRAGMHUHZ KEAMUPUAMATOUSAH KoOuru2a
soc Gyaean JAHIH mynuxau dusslonkmue nopmaas waxa ded ama-
Aa0u (2eoMempuK MasHooa).
I-Mmucon. N, tymnamuuHr (4) 1a udonanauran KeaTu-
punMainiran Kobuorapura moc Kyiinnard JHLL map

D, =xX, v xx,vx,X,,

D, =X

[

e
L
Rl

VXX VXX,
Dy = X\ X, v B,x, v XX, v X X5, (5)
D, =XX, v XX, v XXy VXX,
J; GYHKUMSIHUHT TYTHKTW AM3BIOHKTHB HOPMA 1Lak/utapyd oymraau.
Teopema. ea ll awmaumupuiiaapza nucéaman mynuxau

AHIN mywynwacu Guasan zeomempur masrHodazi mynuicau LHI
MVHIYHHACU SKGUBAACHMOUPD.
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Mykamman
JHLII

Y

KHMCcKapTHpHAran
JHI

Tynukau
JdHLI

Tynurau
AHLWI

Tynuknu
JHLI

Tynuknu
JHLI

Y
Tyukiu MuHuMan
JAHUI AHU nap
VIIl1.2- mwraa.

Bu3 TavpudnaraH KUCKAPTHUPUATAH, TYMHKAM B MMHHMLL
AHUWnap kyiirgard MyHocadatoa 0Vnaon.

Tynuknu AHLI kuckaptupunran AHLUnaH aiipuM KOHB-
IOHKLWUSAIAPHU YETAAWTHPHLI RYIM OUIaH XOCU KHAHHALN.

L, ra uucbaran munuMan AHUI tymikmu 6¥nanu.

Tymukan AHIH nap opacuaa L, ra Hucbatan MuHUMAan
AHUI nap mMaexya 6ynaau.

Macanau,

L0, X%, %) = X306 v § XX v X 0X5 VXXX VXG5 VXY

GbyHKUMIHUHT (4= §, (2a) ra k.) DJ(f,) KMCKapTUpuWiraHn
AHII vy tonouk (6-§, (2) ra K.):

D(fy) = XX, v XX VXX, VXX VXXV XXy
24 — X.Ty¥pacen
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Vunan keitun (5) aa wdgonanadrad tynukan JHIrapHu
XOCHI KUAIMK. Y epaaH K¥puHHUO TYpUOIUKH,

L(D)=LJAD)=6 va L(D)=LAD)=Ly(D)=8.
Hewmax,
D = XX, v xix;vx,X, B3 Dy =Xx; v X%, v X\ X5

tymux JHUInap fi(x,, x,, x,) GYRKIMAHUHT MUHUMAT I35~
IOHKTHB HOpMai wakmiapu 6¥namu. Papmanku, 6y JIHInap
¥3 HaBbaTuaa f(x,, x,, x,) HUHT 3HT KMcka I HI1Imapn xam 6ynamm.

MAHIII acocnna munuman JHHI scaiu xapa€HHHUHT cXe-
Macu VIII.2- maxnaa whomamaHraH.

8- §. TynugAn ZH3BLIOHKTAB HOPMAJ IAK/LIAPHA
ficamy aNTOPUTMH

|Z[ Xamma mynuxau JH M napru monuunune eeomempur Foasapea
acocaqnean arzopummy, Mucoanap.

Xamma tynukau JHIInapHy TONMUUIHUHT TeOMETPUK FOst-
/lapra acoc/aHraH AMTOPUTMUHM KenTupamMHs. N, TYniaMHUHT
XaMMa MakCHMan WHTEPBAIAD CUCTEMACH

0 0 9
Nk|$Nk29-"s Nk,,,

6VnenH. N={P, P, .., P} Ba P ¢ N uxtu€puit HyKra GYicuH.
S yHxuMs aithad 1 ra TeHr 6y¥aMaradH ¢oyHKuua 0¥ncuH. 1- xaa-
BJIHM Ty3amMu3, Oy epra

0,arap P, e N,(_n GyYnca, (i =1, .., m},

I,arap P e N, 6¥nca, (J =0,1,...,A).

KansamHWHT GHpHMHYH ycTyHU 0 napaaH uGopaTr ©6ynanu,
qyHKH P, ¢ Nf Xap Onp xonraH ycTyHRmapwpa xed GYnmaranma
ourra | Masxyn 6ynany. emak, GUPUHYH YCTYH KOJTaH XaMma
YCTYHNapAaH (papk KHialau.
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l-xaaman

L Y O F; | P
N e}

olonl | o

Nolo,lo .| .. |o

mi nl e ny wh,

Xap 6up j (0 £/ <)) yuyH XaMMa caTpiap pakamuapy (Ho-
MEpPIapH) TYTIaMH E; HH TommaMu3, Oy epra }1 ycTyHOa | Map-
XKya 6ynaau.,

E={e

i fi? €

SO

)
OVICcHH.

LS
udoraHy TyzaMH3 Ba

ANV =3V A

TYPIArH aIMalITHPHLIHHE ¥TKazaMu3. By anMamumupuin Bakruga
€ CHMBOJIHHH Oynbk KMiMaTan Ge6 OnnaMmus. XOoCHn KHIHHIAH
HponaHH

ABv A=A,
AvA=A4

TEHT Ky4nu d¢opMynanapiaH ¢odaanaHu® comnajallTHPaMH3.
byHHUHT HaThXacHAa v A UPONAHUHT KUCMH BYATaH v A' udo-
NaHY Xocun Kunamui. PasmaHxu, v A' udonmagaru xap OHp
KYUIHITYBYH XAl KeATHpHIMalinuran KoOuKHY vdomanaiauy.

[-Mmucon. Kyliugaru YmHAUK XaaBanuuma OepuUnraxH
5x,, x,, x;) GYHKUMAHH KYpaHnuK:
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e

Xl | x| fOaxx) x| ox [ ox ] S, x,x)
0 0 0 I 1 0 0 i
0 0 1 ! 1 0 ! 0
0 1 0 0 { 1 0 1

-0 | 1 1 1 1 1 1

by dyrxums yuyn N={0, 0, 0, (0, 0, 1), (0, 1, 1), (1, 0, 0),
(L, 1.0y, (1, 1, D)} tV¥naam 6 Ta yuman (u¥kkumad) wBopar.
Vnapuw I, I1, ..., VI connapu 6unax Senrumativigs. Maxkcuman
WHTepBaIapH KUppaidapaaHd noopar, yiapuu 1, 2, ..., 6 conrapu
ounan HomepmaiimMma (VI 3- maxor). 2- XagBatHKu TY3aMU3.

2-xaasan

0 l Im{nyImwv| v | vl
1 0 1 1 0 0 0 0
2 0 0 i I 0 0 0
3 0 0 0 I 0 0 0
4 0 0 0 0 1 1 0
5 0 0 0 ¢ 1 1 [
6 0 1 0 0 0 0 1

by epnan, £ =1{1, 6}, £,=11, 2}, E, =12, 3}, E, =13, 4},
E, =14, 5}, E,=1{5, 6}. ¥ xonna
va= (Ivoylv2)2v3)Bva)(dvS(5ve)=
—(1v2-6)3v2-H(5v4 6)=
=(1-3v2.3:6v1-2:4v2-4.6)(5v4-6)=
=1.3.5v2.3.5.6v1.2.4.5v2.4.5.6v1-3-4-6v
v2-3-4.6v1-2-4.6v2-4-6=
=3-5v2-3.5-6v1-2-4.5v1iv3-4.6v2-4-6,
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111 3 v
2./
|
U o
|
! 4
1
|
N
/b' __________ j A%
5
I 6 Vi VII1.3- maxn.

Hatuxaza 5 ta KeatupunMaianrad KoGUKKa Ba yaapra Moc
5 ta Tynuknu AH1Ira sra 6¥namus;

D =xXX, vx,x;vxk, D, = X,x, v XX v X\ X5 v X, Xy,
Dy =X vXx;vxx,vxX;, D,=3X vy v,
Dy =X x, v X%, v X,X,.

bynapgan D, sa D, munviman JHIU 6ynamn.

by anaroput™ K¥m apryMeHTNH ¢hyHKUMATAP YYYH KyT Mex-
HaT Tanad KunaaH Ba amanaa ACApAd HUUTaTHWIMANLN.

0-§. AlpuM AroHa TAP3Aa XOCH KHAHHARUrAY
BH3BIOHKTHB HOPMAJI INAKAAApD

[Z[ Tynurxau AH Ulrapru acawnu coodaramumupuu. Hikku xonam.
Heona map3da mynuxau JHITnu xocus xuanw arzopummi.
Acocuii Kuemu. Hdpo. Keaiin dussionkmue HOpMAL wWaKkau.
Teopema. T mypoaeu AHH. D_. Hacma. Pezyasp nyxma,
Pezyaap maxcuman unmepeain. FO. XKyvpaenée meopemacu. Teo-
pema. DYHKUUAHI MURUMAAAQUMUPULL HCAPACHUHUHE CXeMAaCH.

MykaMMaa AHIBIOHKTHE HOPMAJ WAKIAaH MHHUMANA JH3b-
IOHKTHB HOPMaN WAKJIHHU XOCHJI KWIMMI XKapa€HMHMHI cXeMa-
cuHu VIIL.2- mraknga KeaTHpras 34HK.
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Apsan Kuckaprupuiarad AHLU onvHaan. KeluH sirona Taps-
Jaru xKapaéH OyToKJaHWIIra ¥Tadu, AbHY XaMMa TYMIUKIH
ABU mapun scamr Xxapaénvra yrunagu. OXUpY TYMHKIH
JOHII napman myuauman JHUI nap axpatud onunaam. by xa-
PaéHHUHT HT ofup XucMmu Tyrmuknu AHIInapau scamn kuc-
MUIUp (BYTOKJIAHUIL KHCMH). YHM UKKH XONAaTAa COMAaIAITH-
pUILI MYMKHH.

t. Tynuxnm AHIU nap scamr xapaéHnaa KaTHalIMainuraH
Kuckaptrupuiarad JHIL vuar aitpyMm xannapyRH ONIWHIAH YeT-
aaurTpHil kepak. Hatwkana kuckaptvpwnrad AHIUHuHT Kon-
raH XamnapuHy Oupma-oHp KYpULLI KaMasiin.

2. Kuckaptupunrad JHLI suHr afipuM XaodapyHu WiyH-
Jai 4eTAAlITHPHIN KepaKKW, KOJIraH KACMHIAH Xe4 OyMaraH-
aa ourra muuauman JHIH acawr mymruH 6¥ncuH, Yiudy xanam
ATOHA Tap3fa aMajra OWMILY MaKcaara MyBodHK, KeJadu.

Ywby nmaparpadaa myHaai aroua tapaga tviukiad JHIIuu
XOCHJl KWAHIIHUHT' UKKMTA afITOPUTMUHU KeNTHpaMH3.

N, unrepsan N, TYIJIaMHUHT MAKCUMAN HHTEPBATH GYICHH.

l-tavpud. Azap N MYRAGMHUHE WYHOAH 0. HYKmacu Maé-
xeyd 6vacaku, oe N, 6a ot wykma N, Hunz GowKa maxcuman ux-
MePEAIIaPUHIHE IneMeHmu 6ymuaca y xo0a0a N, maxcuman un-
mepéan N, nuwe acocud xucmu Je6 amazadu.

1- MHCOJ‘I Ky#iunarn xameanga Oepunras f(x, x,, x,)
dyukuuanw kypaitnuk. VIIL4- makmma N T?rmaM Ba YHWHT
N,, N,, N, MaxcvMasn HHTepBaIIapH (K;pranapn) aKC JITUPHIITAH:

il N N
o o]l ol 1
0 0 | 1
0 1 0 0
0 | I 0
1 1] 0 0
1 0 1 1
1 1 0 0
1 1 1 1
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VIIL4- makn.

by epoa N, ={(0, 0, 0), (0, 0, D}, N,={(0, 0, 1), (1, Q, 1)}
Ba N,={(1, 0, 1), (1, 1, 1)} HyKTa daxat N, untepBan GunaxH
Ba (I, 1, 1) ayKra daxar N, unrepsan 6unaH KOMIAHIAHIMIH
KYpuHMO Typubmu. demak, N, pa N, MakCHMajl HMHTepBasjiap
}\r} TVIIIAMHHHT acocHit KucMmiapu OVnamu.

2-Tabpud. N} MYRAQGMHUHE XAMMA acockil Kucmaapudan
(Exaapudan) mysusean mynaam A0pe ded amaiady.

Kentupunran muconna {N, N,}, alpo 6y papLiaHaup.
Aapo xap 6Mp KentvMpuaMaiauraH Kobukka kupaznu. by epaaH
AApo OWIaH KOIIaHaauTaH ex (KHppa) Xeu Oup KeJaTupuiMai-
OUraH KOOMKKa KHpMacIuru Keaud uuKany.

3-tavpud. Hopo dusran Konaanzan maxcuman éxaapaa (Kup-
pasapza) moc xamma 00outi umnaukanmaapru myxamman JHI0an
(xucxapmupunean JHIHOan) wemaqumupuw ramudxacuda xocun
xusunaduean AHIT Keaiin ouzsionkmue nopmas waxau de6 ama-
Aadu 6a D del Geseunanadu.

AMepuKa oMy Keaitd uc6ot kunrau (1959) Kyiinnarn teo-
peMaHy KelTHpaMus.

I-TeopeMa. Xap 6up aiinan 0 2a mene 6yamazan f(x,, ..., X,)
Gyurkyuanune seona Keaiin dussronkmue Hopman wiaxau mMasycyd
6yaadu.
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2-mucon. I-xansanga Gepunran f(x,, x,, x,) GyHKIWS-
HUHT Kuckaprupwirad AHI xyiumaaryua 6ynanu:

D, =Xx%, v X,x; v xx,.

{N,, N} anpo N, éknn (xuppaxu) xornaitam. N, ra %X,
opauit MMNAKKaAHT Moc Kenaau. Tabpudra acocan, Oy onauii
UMITTHKAHTHH KuckapTupuarad JH L udonacuaan vernawmip-
cak, Keajiin JHII kenud yukanu:

D =XX,vXxx,.

Hemak, kuckaprupunrad JIHLE nan aiipum omauii umrinu-
KAHTIAPHHY HETNaWTHPHI MK Outad AroHa Tap3aa aHKWKJIaH-
raH Kpaiin AHIlra ymmin mymxnd, Keain JHII yna gpyrk-
AAHY peaNu3alius Kunaay Ba 0y pyHKIUAHUHT XaMMa TYITUK-
qu AH W napuun ¥3 vumra onrad 6ynaam.

4-tavpud. Xew 6yvamazanda Gupopma xeamupuimaiiouean
KOOUKKA Kupyauu wyHIai maxcuman éxaap maxcmyacu buaarn Kon-
Aarean N, mynaamea moc duzvionkmue nopmaa wiaxa TT mypoazu
HAHHIT de6 amanadu ea y D_ opxaau beaeunanadu.

Sfx,, .., x,) GyHKUNAHUHT Xamma Tynukiny JHInapuHusr
IWIBIOHKUNACH (MaHTUKHH HUFMHAMCH) Ba YHU COAmANAlUTH-
pULl HaTWXacuaa D AWIBIOHKTHB HOPMAaJL 1UAKJT XOCHN Oyany.

Tavpudra acocaH Xap 6up f{(x,, ..., X,) PYHKUHA Y4yH Ar0-
Ha D JHLU mapxya Ba y f(x,, ..., x,) HY peanH3aLua KUIanu.
D. AHII kpckapTHpUAraH D,H.L[InaH alipuM xXaanapuHH 4eT-
HalmTHpUw #YIH OWIaH XOCHI KUAKMHAAU.

S-tabpud. ae N 6yacun. Y xoada o Hyxmawu ¥3 wvuea
orean xamma N 2a Hucﬁaman MAKCUMAA EKAQPHUHE (Kuppaaap-

Hune) I M(IJK’M_VGCIJ o HYKmMaoan ymysuu éacma (mymaiu) def
amaﬂaau

6-Tabrpud. e 1\5 gaoe N Oyacun. N} wty A}mﬁmam-
HuHe maxcuman éru (xuppacu). Aeap pe NANY ea Il e I 6yaca,

Y xo0n0a o. wykma (N ea N, 2a nucbaman) pezyasp Ryxma 0e6
amaaadu.
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Mykamman
JHLLI

Y

Kuckaptvpuaran
JdH

Y

Keaie JHII

v

=T Typaaru
JIHII

Y

Tynuknu
JHIL

VIIL.5- mawn.

Musuman
JHIL nap

3-Mucon. l-xamsanna Gepunrad f(x,, x,, x,) QyHKUMUS
yuyH (VIII.4- waknra x.) « Hykra cudarraa (0, 0, 1) um Ba N,
MakcuMan EkHU ofiamus. Paslnanku, ae N,={(0, 0, 1}, (1, 0, D}.
o peryiap HyKra (N, Ba }\r} ra HACOATAH) KaHIWITHHU KypcaTa-
mus. B=(0, 0, 0) 6yncun. ¥ xoama (N, ={(0, 0, 0), (0, 6, 1)}
0, =N, N}, IT,={N} sa I[,c I

JeMak, o HYKTA pervisp HykKra OVnhaad.
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7-ravpud. Aeap Ny makcumaa unmepeasnune xap oup
nygkmacu ( N} ea }\G ea Hucbaman) peevaap nyxma 6yaca, y xoada
Nf yuyn Ny peayasp marcumaa unmepsas Oed amanadu.

10.M.Kypasnér teopemacu. flx, x,, X,) dynxyus-
nunz K 000uii umnauxanmu D_. mypdazu JHInune ugodacuda
Gyamacauzu yuyn yuea moc N unmepean peecyasp makcuman un-
mepean Eyauwu emapay ea 3apypoup.

S-mucon. l-xamsatna 6epwiraH f(x,, x,, x,) byHKUHS
y4yH OuTTa N, pETYIsp MHTEPBAT MaBXyld. YHH YeTIAITUPCAK,
y xonga N UM, ra sra 6ynamMus. By epman §X, v x,x; keaub
uikanm Ba y D, typaarn JHUI 6¥nagu. By JHI dynkums-
HUHT aroHa Tymukna HHII xam 6¥namu. _

3-teopema. flx, x,, x,) ¢yuxyusnunz LT mypdaeu JHII
wy pyuxyusanune Keaiin JIHHI dan atipum ooduil umnauxanmaap-
HU Memaqumupud §yau GUaaH X0CUT KUAUHWL MYMKUH.

Wyupail kb, f(x,, x,, x,) GYHKIMAHY MUHMMATAAITH-
puill Kapaéuuuu VIIL5- mmaxiara ake sTTHpHArad cxeMa opKa-
U Uoganalr MyYMKHH.

Myammoau macara sa monwupuxaap

1. Kyivnaru xagsan Gunan Gepwira f(x, x,, x,} QyHKOHS-
JapHUHT MyKaMMagl, KUCKapTupuaran, Keatin, LT typzaru,
TYTTUKITH Ba MHHHMAT IH3BEIOHKTB HOpMal IaK/UIapTHN TOITMHT.

x|l x|\ A lAVAL AL VA LA A
01 0 jJol1jo] 1l 1 J]6]0] 110
o lolrJTolililttololtrirt
o Jt o]l ool 1 l1]ol 1|1
o1 [ JTolrTololir 1110
LloJol1Tol1lolo]lt]ol
tlolitlTol it 1lTololtfiol
Ijt ol JoJof 11 ]1jpo]1
L1 i JirJTel i JiJoT1]o
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2. bepunran JHHnapuunr mykaMMan, KHCKapTUPWITAH, TYTTHK-
JU BAa MMHUMAJ AM3BIOHKTHB HOPMA LIAKIADWHY TOITHMHI:
a)y D=XX,vXxX;x;vX X%, 0)D=XXx vxXyx, vix,,

3. Bepuaran KHIII napHuHr MykamMmast, KHCKAPTUPUATAH, Ty-
MUKNU BAa MUHAMAT AU3BIOHKTHE HOPMANT UIAK/UTADHHU TOTUHT:
a) (x, v, vk, vx, vlX, vig);
6) (v x )X v X v XX v X, v ).

4, Kyiiupary dyHKUMstnapHuHT xamma Tynuknn JJHI napuun
TOTHHT '
a) fix,, x,, x)=(01111110); 6) fx,, %, X, x,)=(1110011000010101);
B} flx,, x,, X;, x,} = (0L10101110101011).

5. KyiiMmaru AM3bIOHKTUB HOPMaJ IaKIUiap TYMTHKIIH, 3HT KMCKA
pa MuHuMan AH1 6¥namimvia €ku HYKMU SKaHTUIUHY KYPCaTHHT:

a) X\ X, VX T B) XX v 00X, VOGN
B) X;X; VX X3V XXX, V XpX; .

6. a) fix, y, D=x+y+7 6) Lo, y, D=(x= ¥ o3
B) flx, v, 2, N=(xyv 2} >t 1) f(x, y, D=x2y>Z
mnfx Yy, D=kxvy)e g e)f{x, ¥, D=x7->y,

K f(x, y, D=x )3 ANy, D=xeoy oz
n)f(x, ¥, D=(x->1vz

dbyukuManapra Mmoc N, (i = i,_§) TYMAaMAapHH TOTIHHT Ba
ynapu¥ Tynukny JHI x¥puHWInUra KeATUPUHT.

@ MycTakua HIEAAI YIYH CABOJ Ba TOMMHBPUKIAD

1. TYNHKIM AMIBIOHKTHE HOPMAJI WIAKIITA KETTHPHLL AlTOPATMHI,

2. KeatupuaMafiaMrad KommaManap Xakuaa TylyHYa.

3. Kuckaprupuwiarad, Tynukim sa MmunvuMan JHL nap opacunarn MyHo-
cabatnap.

4. Xamma Ty JHInapHH TONMHLIHHHT TeOMETPHK FOSNapra acoc-
JTAHTAH ANTOPHTMH.

5. Tymxmu JHI Inapyu scaiHu cognanawrrvpuul. SroxHa Tapana Tynakmm
JHIHK X0cHT KAWL &ITOPHTME.

6. Kpaiih mispioHKTUB HOpMan WakiH. KO Kypasnér TeopeMacy.

7. QyRKUHAHN MUHIMARRAIITHPULL KapatHUHMHT CXeMacH.



T'PADJIAP HASAPUACHHUMHI
BJIEMEHTJIAPHA

by bo0ma rpadviap HazapUSICMHHHT JEMeHTIapy €PHUTHI-
ran. by epaa oanuii rpadnap, rpagAapHUHT M3OMOPPAUTH,
MapIpyTaap, 3aHXUpiap, UHKLIap, SORTHKIHIUK, Aapaxtiap,
MynsTUrpadaap, Ditnep rpadaapy, XxpoMaTHK COH Ba XPOMATHK
crHd, TYprap Ba TYpaaru okumaap, @opa—Pankepcon reope-
MacK Kabu macananap Kapab YHKUATaH,

1- §. Onmmit rpadnap. Taspud Ba mucomnap’

|Z[ Ipag. Kuppasap. Yuaap. Hynasmupunean, HYHAAMUPUAMaZan
Kuppasap. Huyudenm. Odduit epagpaap. Tpagmunz myadupye-
yucu. Kucm epagh. Cyepacp.

['padap Hazapusicdl XO3MPTH 3aMOH MaTeMaTHKACHHHWHT
ACOCHE KUcMIAapHuAaH Onpurup. KefiuHry maiitnapoa Typau xun
ABT Ba avckper xapakrepra sra 0ViaraH Xucodnamn KypuiMania-
PUHH foMuXatalliga {acalifa) rpadpaapHMHr poau aHana OIUau.

I'padbyunr ¥3u Huma? Tabpud GepulugaH aBBal YHH KyHU-
JarK MUCONNA TYWIYHTHPAMMS.

IX.1-waxn yunapwm 1, 2, 3, 4, 5 pakamnapu Ounan Searu-
JJAHFaH goMpavanapiaH, Kuppanapy (ityHaauiura sra ek HyHa-
JIMILICH3) 3ca Oy poMpadaylapHHHT 0ab3u OUpIapHHU TYTAIUTH-
pyBYM a, b, ¢, d, e, [, g, h, i, j, k ausuiapaad ubopart. ¢ Kuppa
W¥Hantupunrad 6ynud, [ Ba 2 yUIapHW TyTalUTHPamy (NeKWH
2 Ba I yunapHu TyTanITupMaiinu), éiaap neG atanysun Oy Kup-
panapra e, f, g 1ap xam Mucost 06yaa omanu. k Kuppa #¥nantu-
punaMaran 6ynub, y 1 Ba 4 Xxamaa 4 Ba J yunapHY TyTRIUTHPAIH;
3eenoaap neb atanyByu OyHIait KMppanapra f Ba j nap XaM Kupa-

' ¥Ywoy 606 mouecHT F.2.3pralleBHUHr Mabpyzanap MaTHMaaH doRgananub
€3umnm.
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IX.1- weakn.

an. Huxosar, b, ¢, d, kK KMppanap cupmmokaap 0e® atananu Ba
0ab3H YUHH YHMHT Y34 OMIaH TyTaluTHpaaH (6v KMppanap XaMm
AYyHANMUILUTra 2ra 3Mac).

Qnatna a, b, e, f, g, h xuppanapau [ y4ura uruudenm neG
ataiiaunap, ¥y3 HasbaTtnga Oy y4 LIy KMppaJdapHUHT Xap Gupura
nHungedtanp. Ly 6wnan 6upra e, f€iinap I yunan 4 ra Kapa®
HYHAATHpUATaH, g 5¢a, aKCHHYa, 4 faH [ ra Kapata UVHaNTH-
punraH. 3 Ba § ywnap sxkaasgrear detinnanu {yaap xyny 6umian
CUPTMOKIApra HHUMAEHT OVAUIIH MYMKHH).

by muconmaru rpad wexknumup: {7, 2, 3, 4, 5} ywiap Ba
{a, b, ¢, d, e, f, g, A, 1, ], k} KUppanap TYIAMIAPUHWHT UKKaJa-
CH XaM YeKITH.

Kenrycuna odduii epagaap MyxuM Ypud Tyramu. By cund-
HUHT TpadiapH KyRUaarn xoccanapra sra: y 4ekiu, apua Kup-
palapH OpHeHTHpJaHMaraH, CHpTMOKJIapl Ba Kappald KUppa-
napH #yK (MctanraH UKKUTA y4 OUTTagad k¥ 3BeHo OunaH Ty-
TALUTUPHIMANIN ).

byumati rpagapra xydnmarmnap MHcon O¥na  onamu
(IX.2- wakn).

IMeTepceH HOMY OMAAH aTANyBYU YHT TOMOHAATH rpad Kup-
panapHHUHE Joupayvanap OHiaH OenruaanMarat KeCHILTaH KO-
JIapH YHHHT YYJIapH 3Macauvp.
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1X.2- maka.

I-tawspu®. Byw 6yamazan X yurap mynaamu ea Ug XM
Kuppasap mynaamudan mysusean mapmuobsanean G = (X, U)
xeypmauk odout zpagp deiiuradu.

Aeap x, ye X yuaap yuyn xye U 6yaca, yurap Kywnu, azap
xye U 6yaca, Oy yuaap xymuumac oetiusadu.

Taspudaan deBocHTa KYpHHAAMKH, arap ydyjaap COHH

1X] = n(G) G¥naca, y xonma xuppanap coHH m(G) yayH Kyiuaars
TEHTCU3NMUK YPHHIHIUD:

0 < m(G) s[i’(_fl]

Onnuit rpadnapHUHT KyHKUOard UKKUTa XQJIHHH anoxXuia
alTnG yramMus:

E — n yunu % tpad: UE)=0;
F — n yann 1¥navK rpad: U(F)= X"
[X.3- waknaa £, Ba F, rpadmmap KeNTHPHITaH.

O
O O

o O

IX.3- maxa.
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2-tavpud. Yuapu G= (X, U) epaprune ywaapudan, Kup-
parapu 3ca Ugc X'""WU mpnaamdan ubopam 6yncan epagh
G =(X,U) bepuscan cpagnune myadupyeuucu deiunadu.

Papimiatkut, G =G . IX.3- wmawnarn £, Ba F, 6up-Gupuuy

TYnaupyBuyn rpadiapaup. Yiapra sHa MHCON KEATHPAMHU3
(IX.4- maxi).

I1X.4- makn.

3-trabppud. Aeap G=(X, U) sa G'=(X", U') epapaap yuyu
X cX, U cUbobyaca, y xonda G’ 2pagp G nunz 6yaazu Oeiiusau.

MacanaHn, 1X.5- wakngaru rpadnap [X.4- wiaknnarn OWpHun-
YH TpadHIHT 6¥nakmapuaup.

O—0 @/3\@ O—0
o ®
NG &—=a0

1X.5- waxka.

d-tavpud. Azap G=(X, U) epaduune 6ynacu G =(X’, U")
yayr U= {xy/x, ye X'} 6¥aca, y xonda y Kucm 2pach detiuradu.
bomkaya kunub aifrranma, KMcM rpadhHM XOCHA KHIHLI
yuyH A\X ywiap TyrinaMy OWiaH yIapHWHT KaMHAa GUTTacHra
WHUUAEHT 6¥nral Kappanap onué Talnasann.
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Macanan, [X.4- waxknga KentTupuiraH TpadHVHT KHCM
rpadnapunad 6ab3unapn 1X.6- mwaxngaru rpadaapaan ubopar,

®

IX.6- maki.

S-tavpud. Aeap G=(X, U) epadnune tyaazu G =(X, U")
yuyn X' = X 6¥aca, y xo10a y cyzpagh deltusadu, sonu cyepagrapuu
Xocun Kuaut Y4yH akam xuppaiaprit oaud mawnau Kugos.

Ana IX.4- wakngary Muconra Mypoxaar Kuwiamus. Kyiiu-
naru rpadnap yHUHT cyrpagnapuaup (1X.7- waxn).

IX.7- maxa.
2- §. I'pad¢napuuur uzoMmopdauru

z[ [pachaap uzomopguzmu. Hzomop epagpaap. Kyunuatix myrno-
catamu. ;

G=(X, U) a ¢"=(X, /') rpacpnap Gepunrad oyncud. Kaitcu
XONOa YNapHUHT WKXanacu Owntra rpapnm ndonanaigy peran
capoara Xapo® Oepuiura ypuHamus. by macana rpadgiaapHuHr
U30MOPGVI3MM TYILIYHYACH OunaH yambapyac GOFMUKAMP.
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Tabpud. Azap G ea G zpagnap yusapu myniamaapu
X ea X' opacuda yzapo Oup KuliMamait 64 YHAGPHUHZ KYWHUAUK
MYHOCQOAMUHU CAKAQUOUZAH MOCAUKHU (&) VpHAMUL MYMKUH
6yaca, ashu Yx, y € X éa yaapea moc X', ye X (xox, y=y)
yuyn xye Ue x'y'e U 6yaca, y xoada 6y epadhrap uzomopgh detiu-
Aadu.

Kyitvnarn rpadnap 6epunran 6yncun (IX.8- wakn):

G=(X, U). i=1,2,3, 4,

Ov epaa
X ={l, 2,3, 4}, U =112, 13, 23, 34},
X,={a, b, ¢, d}, U, = {ab, ac, be, cd),
X, =11, 2,3, 4}, U, =1{12, 23, 34, 14},
X, =11, 2, 3, 4}, U, ={13, 23, 14, 24};

IX.8- maxn.

YMyMaH onaranaa, Oy rpadaapHHHT TYPTANAcH Xap XWIIUP.
G # G, wHkn X, = X,; G, # G, ayuku U, = U,. Jlexun xypu-
HUG Typubauku, G, Ba G, OMp XWi1 Ty3unvuira (CTPYKTypara)
ara, Wy Xymnamad, G, Ba G, Xxam Oup XWJI TY3UIUIIra sra. Arap
U3OMOPOIHKHHI = OrnaH Ba H3oMopd >MacauKHu # OuiiaH ben-
runacak: G, = G, G, =G, G # G, G #G, G#G, G#G,
SKAHJHIMHH KV¥paMu3.

Macanan, G, = G, HI KyHUIarHya aHUKJam MyMKHH:

lea 2b 3 44,

25 — X.Ty¥paes
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y XoJia
12¢ U, Ba abe U, 13¢ U, ra ace U,

l4¢ U Ba ade U, 23e U, Ba bee U,

24¢ U, Ba bde U, 34e U, sa cde U,

abau Xy € U, @ x’y’e U, mapt 6axapunani.
YKSIB‘IHFa

leb 20, 3¢, 4ed

MOCIUK XaM G, Ba G, rpadapHIHT H30MOPGU3IMHU 3KaHIHUTH-
HY TeKIIMpUIIHU TaBcua Kuiamms. Ly 6mnan Gupra ywnap-
HUHT KoJdraH 4! — 2 =22 Ta MOCTHUKJIApHA U3OMOPPHH3IM IMacu-
T'MHH aliTHG yTaMus.

G, Ba G, rpa@AapHHHT n3oMOpGHIMHHK MacanaH, KyiHia-
THYa YPHATUII MYMKHH:

1 2 3 4 — G,rmpadra

t ¢ ¢ 1
1 3 2 4 — G, rpadpna

(0y rpacdhnapBHHT OOHIKa H3OMOPDUIMIApPHAY aHHKJIAHT).

G, # G, KaHJIUTHHKM OCOHTMHA AHHKJIAM MYMKHH., Maca-
NaH, G rpachHHr 4 yun akar GurTa yy 6unaH KYwHu, G, ga
3ca 6YH,[[EIH ¥4 yMyMaH VK.

3- §. Myavrurpadnap

Hapannea xuppanap. Cupmmox. Huyudenmaux mampuyacu.
Myaomuepagh.

DHON YMYMUE XO0NAa YeKJIH, OPMEHTHPIAIITUPUAMATAH
rpapnapHi KUpUTAMH3.

Tavpud. lfpad de6 G=(X, U, y) mapmubaanean yuaukka
aiimuaadu, 6y epda X#J — yuaap mynaamu, U — xuppasap mynaa-
mu (ukxasacu xam wexan) ea w.U= X* axcaanmupu xap 6up
ue U kuppa yuyn yrune X, ye X ywiapuea mapmubaaumazan yu) =xy




I-§. Mvrsmuzpagaap ’!3;8‘?]

yeypmaukny moc Kyaou. Azap w(u) = xx 6yaca, y xoada u Kuppa
X yudaeu cupmmor, W) =x, y Ax =y 0¥aca, y 36eno deituiaadu.
Azap x ea y yunapuume uKKanacu Kamuoa dumma ymymui uHyu-
denm kuppaza d2a Oyaca, yaap Kymnu Oefiusadu. Xycycuii xoada,
azap x yuoa Kkamuda umma cupmmox, 6yaca, ¥ V3-y3u ounsan Kyunu-
oup.

Arap u Ba v KHppanap VuyH = v A w{u) =y(v) 6¥nca, y Xonna
yaap napaasea (kappaau) IeHUNain.

Arap rpadHHHT yunapu X={l, 2, ..., n} Kabu TapTUbIaHTaH
Gynca, v xonaga yum A(G) = (a ) KYITHIIMK MAaTpHIIACH €pIaMU-
IJa Gepum MyMKkuH, Gy epaa a — 11y 7 Ba § yYNapHU TYTAIITH-
PYBYH KHppanap COHH. Anﬁarra 6y Marpuua rpag YUIapUHUHT
TapTHOIaHHIIUTa COFAKK, Ba YHH Mapasuie] KUPpasapHU Xoiina-
IIHII TAPTHOM aHHKIUIHIHHA THIIAiau. MHUMAeHTINK MaT-
punacu B(G) = (8,),, 6Vitnya rpadHm ATOHE paBHIIJA THKALL
MYMKHH:

B = 1, arap / y4 Ba j KHppa MHUMWIEHT Oynca,
¥ 10, ake xonaa.
by epna i=1, 2, ..., n; j=1, 2, ..., m Ba KHppalap xam
TapTHOnAaHran geb xucobnananm: U={u,, u,, ..., u }.

"

I1X.9- maxkn.
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IX.9-waknsa yunapu X = {1, 2, 3, 4, 5}, Kuppanapu
U={a,b,c, d, e, f g h} 6Yaran G= (X, U, y) rpad {(MynpTH-
rpady) GepunraH. AKCIaHTUPHIL ¥ 3¢a KyiHaariia aHHKRAHTaH:

wa) =y(b)=y(c) =14, wd) =12, wy(e)=vy(f) =22,

w(g) = wih) = 35.
by rpad yuyn
0103 0 1111 0 0 0 0
1 2 0 0 0 60011 1 00
AG)=0 0 0 0 2|,BG=|00 0O 0 0 1 1¢{
300 00 11100 000
k0 0 2 0 0 600 00 0 1 lJ

4- §. Mapupyrnap, 3amxkupiaap, nugjuiap. Bormuganank

|Z’ Mapwpym. Huxaux mapupym. 3anxcup. Huxa., Codda sanm-
acup. Tvmawmupunean yunsap. borauxaru zpag. Kyunuaux
mampuyacu. Takomurnaumupuizan KYWHuauKk Mampuyacy.

I-taspud. O0dduii G= (X, V) epaghdacu
Xo by X, Uy Xy Uy Xy o Xy U)X,
kemma-kemauk (6y epda x,, x,, ..., x,€ X; u, u,, ..., 4, € U)
yayuaueu | menz 0yazan 6a X, X, YHAGDHU MYymAaumupysuu
Mapupym oeliuaaou,

Arap x,=x,8a /2] 6ynca, MaplpyT yuxaux Aedunanu. I=0
MaplpyT OutTa x, yynaH nbopar 6ynaau Ba y HHKIMK XHUCOD-
JIaHMa I,

Maplpytaa ywiap Ba KUPPaJIapHUHT Xap XWi O¥auwu ta-
a6 KunuHMAaiRoY. BHTTa y4 €K1 KHppa OMp Hewa MapTa Takpop-
JAHUUIK MYMKUH.

2-tavpud. Kuppasapu xap xua 6ysean mapuipym 3aR¥cup
ded amanadu. Luxaux 3auxcup 3ca wuxa Jdetusraou. Azap 3aH-
rcupda (yuxada) x, ea x, aapoar mawKapy bapua yuaapu xap xua
6yaca, y xoada y codda sanxcup (uuxa) deliusady.
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IX.10- waxi.

IX.10- waxsemary rpacpma 3v2u Iw3p4tS5td4t5 Ba 3w luv3pde5edts
Mapuipymiap OMp XHR 3NeMEHTNapAaH Ty3uAran 6ynca-ga, je-
KWH Xap XWiAHp. Yiap WMKAKHK 5Mac Ba 3aHKHP XaM dMacOup.
3wlu2v3p4 MapluipyT 3aBXHpP, JAEKHMH COANA S5MaC Ba UUKIHU
TAIIKWA aT™Madiau. 3wlu2v3pds6r7q3 Ba 3v2ulw3p4sér7g3 xap xun
conna GYnMaraH mukIap. 3¢ 7r6s4p3 MapripyT comia WMKIIHD-
Tu3v2 xerMa-KeTNHK YMyMaH MaplIpyT 3Mac.

J-tavpud. Aeap G epaguune x ea y yuaapu opacuaa xey
yamazanda Oumma 3auxcup Maexcyo 6yaca, y xoada yrap mymati-
mupuazan detiuradu.

PaBiaHku, rpadHHHT yWiapH TYIaMuaa Oepuiran «TyTai-
TUPWITAHINK» MYHOCAbaTH pedASKCUBINUK, CUMMETPHUKIIMK Ba
TPaH3NTUBINK Xoccanapura sra. emak, 6y MyHocabaT 5KBHBa-
JeHDIMKAMP Ba TpaHHHT X yyiapd TYIIaMEHH X, X, ..., A,
CUH(pAapra axpatanu. Xap Oup cuHgpra Ternuau 6¥iarad yunap
y3apo TYTAHITHPUITAHAUP (TYpAU cHH(pnapra rerMuuimn d6ynraH
VYJIap opacHla 3aHXyphap AvK).

G=(X, U) rpapumnr G = (X, V) (i=1, 2, ..., k) KUc™m
rpadH YHHHT O0FAUKAN KOMROHEHMACH Jletmna):m Arap KG)=1
Oynca, rpad Oorauxau feAnIaan.

Boraukan @ rpapuaMHr yunapyn tHhiiamu X na macoda Ty-
IIYHYACHHY KUPHUTHII MYMKMH: [ Ba j yuaap opacudazu macoda
neb

d(i, j) = min !!,,_ i
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ra aitinamd, 6y epaa 4, , wy [i, j1 3aFWKUPHAHT Y3yHJTHTH Ba
MUHUMYM Oapua [/, /] 3amkupnap 6¥inua onunany (anbarra, 6y
MUHUMYM COAJIA 3aHXHpaapia SpULLHIALN).

Kuputwiras d(i, j) yayH MacodauHr 6apda xoccanapu {ak-

CHOMaJIapy) Daxapunaiy:

1) dii, =0, d(i, >0 (i=));

2) d(la f) = d(]a f)s

3) d(i, )+ d(, k)= d(, k).

Hemak, X T¥mmam MeTpHK (a30oHH TAIIKHI STAAH.

G = (X, U, y) myasTurpad Gepunran 6yncuu, 6y epna
X=1{x, %, .., x}, U={u, u, ..., u}Ba AG) = (0;) KYIIHUAUK
MaTpuiacy. T'padHUHT X, Ba X, yUTAPHHH TYTAIUTHPYBYN Y3YH-
AuTH /2 | GYyAran TYpAM XWI MaplipyTiap COHMHH Ba YJIapHHHT
YRTAPIHN AHHKJTAL MACATACHEH Kapaitvis. By con [A(G)Y = (o
MATPULAHVHT 7 SJeMEHTHra TeHT.

XakukartaH xaM, /=1 6yaranmna, 6y ¥3-yaugan pasmad. Pa-
pas Kuaaimmk, off GepunraH X, Ba X, YYMApHU TYTAWITHPYYH
! y3yHnAKIaru Maprupytiap coHy G¥icuH. YHIa X, Ba X, yunap-
HY TYTALUTHPYBYM Ba y3yHIHKIapu [+ 1 6yaraH (oxupuaad on-
AWHIV X, Y9HY Tariab OraH XoNaa) MapiupyTiaap COHu o) o, y
ra TeHr, yMyMui xosfa 3ca 6apya MaplupyThap COHH MaTpuLa-

n _
nap kYmaiTMACH KOMAACHTa acocaH Y oo, = ot ra Temr.

k=1

IX11- maxngaru rpad yavH

03000 90630 0423 90
30210 014130 42 1531180
A=[02010]| A4=|61530] A=[331590}..,;
61110 33330 9 189 90
00002 00004 L0 00038
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i,
IX.11- waxn.

Macana, x, y4 OUnaH x, yUHU TYTALUTHPYBYM Y3YHJIMKIApH 2 ra
TEHT OYIraH YUTa MapLIPYT (X8 X,lX,, X UX,leX,, X U X UX,)
Oop Ba Oy yYNapHU TYTAWUTUPYBYH Y3VHIMKIApH 3 ra TeHr
TYKKM3TA MAPUIPYT (X1 X\, X HX,, X U X UK UX,), X WXl X U X,
X WX U XU X X WX X0, X U IGU XM X, X U X U XX,
XX, U X Uy X ) X WO X X)) MABXKYA, X, YIHA ¥3u OunaH Gor-
JIOBYU YSYHJINTH 2 Ta TEHI TYPTTa MapuIpyT (X uX i x;,
XghoX ol g Xy X5ty XstoXs, Xt oXoll\ (X5} BOP Ba XOKa30.
MapiupythapHuHr Y3mapHHd aHUKJIAl YCYIMHH {Xycobnar-
napu kyromru cababmn) cogna Muconna kypcaramus (1X.12- maxn).

b 7)

IX.12- wmaxn.
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by rpadHUHr TAKOMWIIAIUITHPUATAH KYWHIWIMK MaTpMlia-
CUHH TY3aMU3:

a b 0
Aw)y=(a(u) =16 0 c+d}|
G c+d 0

Oy epma a,.j.(u) — Wy § Ba j yMJTapHH TYTAIUTHPYBYU KHppanap-
HUHT WapTau iurndaucku. Kuppanap 6enrunapusu {(a, b, ¢, d)
HOKOMMYTATHB (JIEKWH acCOIMATHB) APUM XAJIKAHUHT SICOBYM-
napy neb Kabya KuiamMu3.

A(y) MaTpHIAHWHT K€TMa-KeT JapakalapHHH TOITaMH3:

a’ + b ab be+ed
AW =| ba B+ +d* +cd+de 0 )
cd + db ] ct+d* ved +de

a +b'a+ ab’ @b+ b b+ abe + abd
bed + bdc + bd?
. 2 3 2
b 5 b 4 cth s e+’ +dc+ede+
[AUNT = ) bab +dc? +b'd +c*d +
d*b + cdb + deb b od 4 dod

cd? +db* + O +d%e+
chba+dba  +cde+dc +cid + 0
+d* +ed® +ded

-

.........................................

Macanan, [A(I)) marpuuanHunr of (U) = ba® + 5 +c*b +
+d*b+cdb+dch snementu X, OumaH x; HH TYTallTHPYBYH
Y3YHAUTH 3 ra TeHr OWiIrad ojJTHUTa MapiupyTHU aHUKJIAWON:
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x,bx ax,ax,, x,bx bx,bx,, X,0X,¢X,bX,,
x,dx,dx,bx,, x,cxdx,bx,, x,dxcx,bx,.

Arap 6M3HM X, DaH X, ra / Kagamiap OuiaH YTHI Macalacu
KM3WKTHpPECa, OYTYH MycéaT COHNap sipuM Xankacura 2 =1 6ynb
MyHOcabaTHHU KHPHTAMuU3, Y XOiAa, arap x, 1aH x, Taya KaMuaa
GUTTa Y3VHIMTH / ra TeHT 6Yarad MapwpyT 6¥ica, [A(G)] mar-
puianunr of) anementu | ra, akc xonma 0 ra tenr. IX.11-

tuakaard rpad yavH

01000 10110 01110
10110 01110 L1110
A=lototro A2={t11t1o0l #={11110]
01110 L1110 11110
00001 0000 I 00001

L1110

11110

A=A=l11110]

11110

00001

Arap x, man x, raya [ naH Xyn Oynmaran Kamamnap Owiau

$THII MacaTacuHU Kypcak, y xonna A+ E ( E" — GUpIHK MaTpyLa)
MaTpHLAHHHT JapaxkanapuHM KapaiimMui. KOxopuaary Muconaa

11000)
111140
A+E=01110),
01110
60001
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r’l Y

(A+EY =(A+Ey =...=

(O e p— et p—
_— 2 D o

1
1
1
1
0

S e b e

c;—.—.—-

J

by ycyn 6unan rpadHUHT Gapua SOFNTUKIHK KOMIIGHEHTAa-
JApPUHH XaM TOTIMLI MYMKWH.

Myammoan macasa 6a monwuprxaap

1. IX.13- maknga x¥pcaTHarad WKKATA rpaHUAT U3oMopdhim-
rMHM uchoTHaHT.

7N
N

IX.13- wakn.

2. bup-6Gupu 6uNaH apasiaraH y4Ta KYIIHUHUHT Y4Ta YMyMMit
Kyaykaapy 6op. Xap 6up yinan xap 6up Kyaykka 6up-6upu
OWNaH KecHIIMaiaurad iya yTKkasuin MyMKAHMH? XKaBoOHH-
THU3HH WIOXJIAHT.

3. Bewrra TYFpu KYM Kuppanu rpadiap yyrapUHMHT COHY Ba
JapaXxacHHH aHHWKJIaHT.

4. Tyrpu k¥ Kdppany rpadaap y4yH KYLIHUIHK Ba MHLIHACHT-
MUK MATpHUANAapHHY TY3WHT.
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g
é’/ MycTakua HILIalW yYyHd CasoJl Ba TOMMIHPHEIAD

I. Onanit rpadiap. Kuppanap, yunap. Uynantupunran a iiynantnpun-
Mmarad Kuppanap. UHumaeHT.

2. 'pacdHBHTr TYNAUPYBYKCH. Knem rpad. Cyrpad.

3. Tpadnap Hzomopdusmu. Mzomopd rpaduap. Kiwnunuk mynocabaru.

4, Myastrpadaap.

5. Mapiupytnap, 3atXupnap, uMkiaap. Borviunuk.

5- §. JapaxTnap

|Z[ Huknuk éa ayuxaux guppa, Huxaomamux con. Japaxm. [loro-
na yunapu. Fpagrune acocu. Bamap. Yexau dapaxmoa xuppa-
AGp COHU YMAQp coOHUOGH Bumma Kamaueu xaxKuda.

I-tavpud. Azap G cpadprune u xuppacu kamuda dumma
yuxaea me2uwau 6yaca, y KUKARK Kuppa, GKC X0100 QUUKANK Kuppa
de6 amanadu. G epagd yuyn

MG) = m(G) - n(G) + k(G)

(6y epda m(G) — bepunzan G nune Kuppanapu conu, n(G)y — yura-~
pu conu 6a K(G) — xomnonenmanapu conu) ughoda yuune uuxio-
mamux conu de6 amanradu.

Oconrntaa KypcaTHIl MYMKHHKH:

K(G), arap v uuxiauk KHppa 6¥ica,
K(G) +1, arap ¢ auMkiIuk Kuppa Gyica,

K(G\a)={

AG\ u)— A(G) ~1, arap 4 uMKnMK Kuppa 6ynca,
K(G), arap w auMxJIMK Kuppa 6yica.

V3-ysuman pasmanku, #(G\ u) = m(G), m(G \ 4) = m(G) -1,
A(G) 2 0 Ba dakar uukIapu 6¥naMarad rpad yuyx A(G) =0.

2-tavpud. bapua Kupparapu auuxiux Oyaear GOFAUKAUK
2pag oapaxm deb amanradu.
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HapaxTHUHT UCTANraH UKKWTA Y9H ATOHA 3aHXWp OWIaH
Oormanrananp. JdapaxtHuHT uctaaral x, yduHH Tanmab onwmb,
YHM u20u3 €KV Hoaunwu noroxasu y4 1e6 aTafiMM3. x, ra KYIUIHK
Oynaran Gapua yunmapHY OupuH4ly ROFORA yuaapu NEHMHU3 Ba XOKA30
i— 1 noroHamary ywiapra Kyiay (60LIKA TTOFOHAIApra TETHIILTHI
OynMmaraH) y4iapHH § norora yuaapu f1e6 ataiiMuz (1X. 14~ wakr).

4- norona,
3- noroHa,
2~ MOFOHA,
I- TIOFOHA,

0- noroHa.

IX.14- makn

HapaxTHUHT OGyHZaH TacBUpPAaHHIUMAAH KeJIHO YHKAAHKU,
y 4eTKH {dakaT OMTTa KMppara WHIWASHT OYAraH) yuiapra ara.
MacanaH, OXMpru MOFOHAHKHT YUJIapH.

borauxnu G rpadman kerMa-KeT 6apya UMKIHK KHppajiap-
HH onub TamimaitmMus. Hathkama, xaMma KHppanapu allMKITHK
oynran OornuKAN H rpacdHU — HapaxTHHA XOCHI KWIaMH3. by
napaxT G rpadHHHT acocy mewwnaan. I'padHUHT acocu sroHa
TAHNAHMANIN, IEKWH Oapuya auWKAUK KUPPATAp HCTAATaH acoc-
ra kupamoy. H acocra HucGarad G\H GymakHuHT Gapya KHppa-
Jnap¥ eamapaap 16 aTanaam.

H napaxtnaH 4eTKH YYHH (aBTOMATHK Taps3ia OUTTa KHppa-
HHM) OIHC Tanutacak, AHa HapaxTHU XocWi KuwiamMu3. Arap H
yexau Giynca, #(Hy - 2 KanaMaaH KeiiHH OMTTa KHppa Ba HKKHWTA
yura 9ra JapaxTHH Xocun Kunamuz. JlapaxtmaH onHG TanmiaH-
raH yyJap Ba KUppajiap COHM Gup xun 6yaraHauru cabadimu Kyiu-
JaTH XyJocara KenaMu3: xap Kanoai wexkau dapaxmoa xuppaiap
COHU YUAAD COHUOGH bumma Kam. AKCHHYACH- XaM, TbHM Kyiu-
Jary Teopema YpUHIHAUD.
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TeopeMma. Yexau borruxau G zpag dapaxm O6yauwu yuyH
VHUHZ KUDPAAGDU COHU YHAGPU COHUOaH Gummaea kam 6Yauwuy 3a-
pyp 6a emapau.

Yumapn 1, 2, 3, ..., n pakamMaapu OwnaH TapTUONAHIAH # YLIU
napaxt 6epunrad 6¥ncuH. JapaxTHUHT 4eTKH yunapy opacuna-
TH 3HT KMYUK HOMEPIHCH i, Ba Yy OHNaH KyUIHY OY/IraH AToHa
y4 j, 6¥mcun. Hdapaxtaad § YYHH, DEMak, i j, KUppaHH Onub
TaluaitMu3. Xocua GYaTaH aapaxria HT KHYMK HOMEDIH YeT-
KH i, YIHM B2 i/, KUPPaHN oAud TamtaiMus Ba X0Ka3o.
by xapaéHHU 7 — 2 MapTa Takpopiad, UKKWA y4 Ba OWUTTA KJp-
pand BApaXTHX Xocua Kuaamui, Onul TaurmaHrad yIiaapHu
I={i, i, .., [} Ba J={j, j,, ..., j,_,} OunaH Genrunaimus. by
yKkkana I a J maxmya OepHiras gapaxT Oyiiuda sroHa paBHUIAA
aHMKJIaHanu, mry GraaH 6upra / HUHTr Gapya COHIapH Xap Xu,
J HUKM 3ca Xap xun 6¥mummm mapt sMac (IX.15- mrakn).

by nmapaxt yuyn /=1{2,3,5,7,8,9, 1,4} BaJ={3, 4, 4, §,
10, 1, 4, 6}.

lly 6unan 6upra xap Ka”mal J={j, j,, ..., j,,} (15j,<n)
MaxMya GWTTa napaxtra MOC KeJdaay. YHM KyHMIaTHYa KYpHIL
MYMKHH.

N={l, 2, ..., n} TV inamMuuur J ga KaTHAILIMarad COHIapy-
HUHT HT KWIMTHHYM /, Gritan GenrunaiimMus (GyHaail coH XamMa
BaKT MaBXya, YyHKM J na # — 2 Ta coH 6op). i Ba f, y4TapHH
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KUppa OWiaH TyTawlTHpamMus, j HW J faH, /| HU 3ca N naH
yurpamMu3 Ba Xapa€HHU Takpopnaimus: J, = {j,, i, ..., ) MaX-
Myama karHamMarad N, = N\{i} HUHT SHI KUYHK COHWHH I,
Gunay Oenrnnanmus; i, f, YUIapHH KHppa OuiaH TyTallTHpaMH3
Ba YJIapHH MOC paBulaa N, Ba J, aaH y4MpaMu3 Ba Xoxaso. Oxu-
puga N_, na KoATaH UKKHUTa YYHU KUppa OuiaH TyTalITHPaMH3.

byHman k¥puyHaIuKH, Xap KaHgai k=1, 2, ..., n—2 y4vH
k KamaMjaH KeWMH gAcanraH KUppanap MYMAa i, Ta HHLUHIAESHT
Gynranyapu WK, NEKWH j, ra MHUUAEHT 6¥iraH KaMuma Gutra
KMppa Mapxya. ByHH Hasapaa TyTTaH X0JNAa, XKapaéHHU TeCKa-
pu TapTHdna daxapub, £ OVHNYa UHAYKUWAHK KY/U1ab, XaKkuKaTaH
XaM HapaxT XOcH1 OVIHIIWHY K¥pcatamMus (YYHKH Xap raa Gut-
Ta KHppa SHTH, YeTKH Y4 OHJIaH KVIIMIAIH).

HlyHra yxmram nHoyKuMst 0¥inYa, JeKHH TYFpY Taprudaa
KypHu6 HcOoTnall MyMKWHKM, ymby Aapaxtra ailHaH J Maxmya
MOC KeNaIH.

lOxopunarv xapa€HaaH KYpUHAaIHKH, Xap X AapaxTiapra
TYPI xun ([, J) XypTaukmap Moc KEJIau. Arap I'=I 6ynca,y
Xomma J #J". XakuxartaH xaMm, i, # i; Ba i, < i, Gyfca, y Xonna
iy COH (Jis..» Joz) TA KMPMaWOW, NEKUH ¥ (i, ..., fr,) Ta
kupaay. HIyHHHT yuyH Xap XHJa Japaxtnapra xap xun J x¥pH-
HUImary Maxyanap moc kenanu. LyHoa¥t kyiuo, yitumaru
TeopeMa UcOOT KMAHHIH.

Teopema (Kaau). Vurap conu mapmuibnanean n ma
6ynean dapaxmaap coHu N 2a mene. (n ma aneMeRmaapoan
n—2 madar mysuszan 6apua maxpopull VpUHAGUMUPUUIAGD COHU).
Aabamma 6yaap uuuoa Kynaapu y3apo uzomoppoup.

Macanas, # = 3 6¥aranga, ydyana gapaxT XaM y¥3apo n3omopdr-
aap (IX.16- wakn).

IX.16- waxn.
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6- §. Diinep rpadaapu

IZ[ Xapaxmepucmux eexmop. Xygm epagh. Diasep wurau. Jinep
epagu. Huxaomamur coH,

(G rpadHUHT 6apya YUTApUHK V3 MUUTa ONMYBYU KHUCM rpad-
JapHy KapaMu3. G HMHT 6ap4ya Kuppanapu «,, ,, ..., 4, Kabu
tapTHONnanTan 6¥ncuH. G rpadHUHT Xap KaHnan H < G KucMmu-
ra 0 Ba | gau uGopar m ymyosnu (a,, a,, ..., a,) BEKTOPHU MOC
KVAMHA3!

_ |1 arap y e H 6¥nca,
"7 10,arap u; ¢ H Gynca,

(H HHUHT xapaxmepucmux eexmopu). by Mocnuk ¥3apo 6up Kuii-
MaTAUIHp, Wy OunaH Oupra KHcM rpadinapHHHT 2 Monyn OVitn-
ya WMFIHAMCHTA YAADHHUHT XapaKTePUCTHK BEKTODPJAAPWMHWHT
AHFHHOKHCH Moc Kemagy. bapua Kucm rpadutap t¥nnamMu HUMFUH-
IM aManura Hucbarad abens IpymnmacHHY TAWKUA 3Tamu. by
rpynma {0, 1} koapduuueHTIap MAFIIOHH YCTUIA YM3HKIIH (a-
30HU TAWKWUI 3ragu (uctanrad H xpcMm rpadpHMHT | ra xymadr-
macu H Hp 6epann, 0 ra kymaitTMacu 3ca 6¥iu rpadnup).

Kypunud typudaukn, G rpad KucMIapUHHHT $a30ocH yaap-
HHHT XapaKTepUCTHK BEKTOPNApHHMHT ¢razocHra usomopd Ba
m YITUOBIIH.

Arap rpabuuHr fapya YUnapuHWHI Oapaxanapy (SBHY yrap-
ra HHUMNEHT 6ynran xuppanap coHd) xXydrt b6¥nca, rpad xam
wcypm neHvnanm.

Xydt rpadna ncranran confa 3aHXHpHM (LIHKNEAH dapk-
JIM ¥napoK) yHTa KupMarad Kdppa SwiaH JaBOM STTHPHUI MyM-
KHH. XaKHKATaH XaM, 3aHXXKHpIa OXUPTH YYHUHT HapaxacH 1 ra
TEHT, NekHH Tpad XydT OY¥nraHmurm cadbabnu Oy ydra HHUHU-
JeHT OynraH xXaMuma OHTTa KMppa MaBXyA. Arap rpad 49eKkiu
6¥nca, 3aHXHPHH KETMa-KEeT JaBOM 3TTUPHUD, aBBas OOCHO VrraH
YYITapHUHT OHpHUra KelaMu3, S-HH cofaa UUKITHY XOCHI Kuna-
M13. By IMKTHIHT 6ap4ya KuppadapHHHU Tpacdaad onud Tallaii-
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MH3. YHMHT KOJMraH KUCMM sitHa XydT rpadnup, YyHKH ydaap-
HUHT Aapakafapy 2 ra Kamasau (arap yHIaH 3aHXUp yTca) EKu
V3rapmatiny (arap 3aHxkup yTMaca). by rpadaa sHa UHKIHH aX-
paTamMu3 Ba XoKa3o. KOKopuaard xapa€éHHU sTHAa AaBOM 3TaMu3,
TOKK YHAA HUPOPTA XaM LIMKI KOAMAaCHH (ABHM OV rpad xocu
oyarynya). Iynraii Kuored, yekan xydr rpad ¥3apo KHppaiap
6¥itiya KecHlIMAiaUraH coaga uuMKap WHMFMHIHCHTra €Huna-
au. ByHmaH yRUHT Gapya KMppaIapy UMKIMK 3KaHINTH Keaus
YUKAIH,

Arap ey xydt rpad OOFTUKIH BYIca, v Xoada OCOHTHHA
K¥ypcaTuur (coanma IMUKIap CoOHH OViNYa HHAYKUWAHU KYnad)
MYMKVHKK yHZa Gapua KUppalapyWHU ¥3 WUUra OfraH cofaa
UMK Mapxyd. byHmait uukn Jdasep yuxau, rpapHUHT ¥3U 3ca
Siaep epagu nettunapu. IOKopudga afTUATaHIapaaH KyHuaaru
TeopeMa Kennd YHKAIH,

TeopeMa. Hexau Gorruxau epagh Jinep epahu 6yauuu yuyn
¥ acypm Gyauutu 3apyp ea emapau.

Mcranran yexiu KkKydT rpadHUHT Xap omp GOFTHKIA KOM-
MOHeHTacH Jiaep rpaduaup.

Uxtuépuit rpabHUHr Xap KaHgal wkkura H, Ba H, XydT
KUCM TpadrapUHUHT WHFMHOUCH sAHA Xy$T KHcM rpadaup.
XaKMKaTaH XaM, o YYHUHT S(o) rapaxacud H + H, kucM rpad-
Aa § +s5,—2s, ra TeHdr. by epna s, Ba s, — 1wy o YYHHHT MOC
papuniia H, Ba H, narm napaxanap, s, 3¢a o HHHT YJIapHHHT
H N H, kecuurmacunary gapaxacy. Lynnain kuin6, XydT Kucm
rpadpriap TVmnamMu 6apua KucM rpaduap da’ocuHUHT KucM da-
3ocumip. By KucMm dha3soHUHT YT4OBH v HH aHHKJIaiMHU3.

G DOFRMKIIH, m Kuppany, # yun D rpad YHHHT UXTHEPUH
acocu oYncHH, Bartapaap coHH m — n+ 1 ra TeHr. Xap oup of
BaTtap AToHa conaja [o, B] ¢ D 3aHxup OWIaH coaia LIMKITHU
xocua Kunagy. bapya mukIapHHHT BEKTOpNapu QOFIMKMac X
CHCTEMAHW XOocHUN Kumaau., YyHKH Xap ONpP UWKIT CUCTEMAHWHT
foNnIka NUKWIapHra TerMiwan 6¥nmarad Kuppara (V3MHUHT Ba-
tapura) ara. demak, v2m~n+ 1.

P L
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MKKHHYY TOMOHAAH, Xap Kanaai Kyt KucMm rpad, xycy-
cHit XONAA MCTanTaH COMTA MUK L CHCTerA yyryr 1rkoTap op-
Kamn uonananan. XaKHKaTaH XaM, Xy g gyem rpadra sa-
TapAapyl YHTa TerHIUTH L CUCTEMAHMRD yyy o npary kyumamis.
Xocun Gynrad HHFMHIY 6YPOPTA XaM Bagang ora snac, flemak,
6y #tuFuRII D 1APAXTHIHE KMCM TPAY, g’ ot toaduo.
AKC X0nIa Coia IMKITapra ara Ky®r gyey, rpac (H Ba WAKI-
MAPHART AHFHHAACH) TAPAXTHUHT KM rpadyyr Gyrap o, byk-
JaH v < m—n+ | KeTHO YUKW BA Wkoppnary renrcumsmikey
MHOGATTra ojiFaH XonZa v=m—n+ 1 Ty, B¥namMus.

Borayigin 6yMaral £ KOMIOHESHTany, IpadHMHT KyT KoM
rpanapi GasOCHHUHT Ga3MCH YHUHT Ganun 66pmpcmm kommo-
HeHTanapn GasucIAPHHMHT HHFUHMCr,y yraopar, Knppatap
Ba yuiap COHM XaM KOMTOHCHTANAD Ofyqa wymmnam. Arap
i KOMIIOHEHTa /1, KUPpara Ba /1, YT 51 Gyyea v xomma

K
vam-n+k, m=ym, n=in..
=t e

Jemak, XyQT KUCM rpadnap Khey gasocimmur mosn
v rpadHUHT UBKTOMATHK COHH A(G) 1y yorrr.

Wcranran rpad yayH v 2 0 YTy cagagmy k> p-m.

LMKIOMATHK COHY HOMTa TEHT O3ray 6o pmmncy rpatap —
AApaxTaapaup.

7- § XpoMaTHK COH BA Xpoygryy cupdy

[V] Torpu Gysncan epagp. Xpomami oy xpouamux cund.
Buxpomamuic epacy. Buxpomamik Gy yo emapay a 3a-
pypuii wapmu. Bpykc meopemacu.

Cupt™okcu3 G rpadHUHT Xap Ohp yyyrq (KUppachra) Ge-
pwirad pasrnapaad OMTTACHHU MOC Kjgypn Arap KYIEK Yi-
napra (KYWHW KUPpanapra) TYPIH XWl pyyryan voc kyiimiman
6ynca, y xonna G rpad mymu 6¥AA peppnany G TpaQHuAT
YWIapHHY (KUpPATapUHI) TYFPH O¥A vy, Kepak GyIraH oHF
KaM MUKJOpAard TYpIW XWI PAHTAAD toyy () moc papmma
YHUHT XpOMAMuK COHi (XpOMAMUK Clighy) neityrmany
26 — X.T¥paes
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Xap KaHmai omamit G rpad yuyH x(G) £ n (x(£) =1). Tenr-
AuK dakat £ yayH Gaxapunany,

Arap rpacaa Kamuga ourra Kuppa oyiaca, x(G) < 2. JeMak,
2 £ x(G) £ n( () TEHTCUINNK YPUHIIH.

Tavpud. Azap G epagh yuyn x(G) =2 6yaca, y xoada G
buxpomamux zpag deiiuradu.

I-teopema. Kamuda Oumma xuppaza 3ea OyszaH 2pagh
buxpomamux. YAy y4YH YHOQ Y3VHAUKAGPUH mMOK CO00a WUKA-
AapruKe GYaMacauzy 3apyp ea emapai.

Arap G rpad TYIMK x y4au F, kucmnapra sra 6ynca, YHUHT
XpoMaTuK coHU X( () £ x. JICKWH TecKapuCH TYFpH »Mac.

Lllynnait rpadnap MaeXyIKH, yiapaa xatroku F, (yubyp-
yak) O¥rmaca-ga HCTaiaraHya KaTTa XpoMaTHUK COHra 3ra.

XpoMaTHK COH Ba rpad YWIApWHHHT Japaxanapu (ydra HH-
LIHACHT OYAradH KHppasap coHM) opacunard GOFTaHUIIHY Ypra-
HaMu3. G rpad ywiapHHHHT MakcHMan gapaxacu S(G) 6VICHH.
I Bunan S(G) < § 6ynran oaauit rpadnap cundunm Genrunaif-
mu3. Xap Kangalt Ge I, rpad yayH x(G) £ §+ 1 3KaHJIHIHHHA
yuinap CcOHHW OViHYAa HHOYKIUA YCVIH OumaH ucGoTnall MyM-
KuH. SroHa F rpad yuyH x(F) =8+ 1.

2-Teopema. Kamuda bumma xuppaza 3za 6yaean epagh) oux-
pomamux Oyauuu yuys YHOA YIVHAUKAGPH MOK COHAAP2a mene co00a
LUKARAPHUNHS BYAMACAUY 3apVDP 6a emapauoup.

Japypunauru. I'padun T¥rpu 6¥snraHza mUKA y4na-
PUHUHT paHTfapy anMarnub KedaaM, AeMakK, Y3YHINTH TokK, G-
raH cogia UMKJIHK TYFpU OVAIU yYYH MKKH paHT eTapay 2Mac.
byuzaii (UMKIHY Y3uda cakjiarad rpag xam OMxpoMartHK Oyna
onMaitou.

Etapauauru. AsBano IUYHU TABKUINAKMH3KH, Xap KaH-
nNatl papaxt OMXpoMaTHK rpadIaup. XaKUKaTaH XaM, JapaxTHHHT
XydT oroHanapuaary 6apya ywiapuHu OWTTa paHrTa OysaiiMus,
TOK MOFOHAAapAaru ywiapHY 3ca UKKHHYH paHrra OVsaiiMu3.
Haruxana y t¥rpy 6¥anran 6ynagu, YyHKH JapaxTHUHT Kyppa-
Jap¥ ¢$aKar KYWHY NOFOHAIAPIATH YWIApHU TYTALUTHPAIH.
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HapaxTaa i Ba j NOFOHANap YWIApUHH TYTAWUTUPYBYM COMIA
SAHDKUPHUHT Y3YHAUTHHUHT XYQT-TOKJTHTH i — j COHHUHT XyhT-
TOKJIUTH OHIaH 6up xun. XycycHit xonma, 6up Xxun xXypTnukaa-
TH TIOFOHANIAPHHMHT YYJIApH Y3YHAUTH KydT colaa 3aHXHp 6u-
JlaH QoFnaHraHmoup.

V3VHJIMTH TOK, COHra TEHT COANa 3aHXWpra ara OyamaraH
G rpadaa ucranrad acocHu tannab onaMu3s. by acocra Huc6a-
TaH 6apya Barapiap TYPAW XHA Xy$pTiukinapra ara Oynrad o-
FOHANAPHHHT YY4JIAapUHM TYTAlUTHPajiH, aKc XOJiMAa YHAAQ Y3YH-
JINTH TOK, CoANa 3aHXHpap Oynap 24u. JleMak, aCOCHUHT HKKH
paHr 6uiaaH TVFpu O¥anraHu OyTyH rpadHUHT XaM TYFpU O6¥s-
TaHWAMp.

Arap G tpadna x VUTH TYIHK FI KucM rpac Mapxyn 6¥nca,
y xonma x(G) 2 x. Teckapncu 3ca TYFPH 3Mac, SbHU WYHIAH
rpadbrap MaBXYIKH, VJIapaa XaTTo Y4 YWIM TYIHK KUCM Trpad-
Napu (yuOypuaknap) HyK, TeKHH XpOMaTHK COHM MCTaJiraH4ya KarTa.

ByHna GX rpad HHOYKTHB paBULUIa sicalafd. G, GUTTa KMp-
pazaH Hbopar.

®apas KWK, X={x, x,, ..., x,} y41ap TymnaMuaa Gx_,
rpa¢ Kypwirad 6¥ncus. G_, rpagra X' = {xj, X35 vy X} yUmap

TYTUTAaMUHH Ba B YYHM KymaMu3. Xap OUp x; y4au B yu xamaa
G, rpadaa x, ra KYIHM 6YnTaH yunapy OHIaH TyTallTHPAMU3
(15(.17- waxka), Xocun 6¥iarad GI rpacdna ydbypuakiap WyKnu-
TMHH Kypcatamu3. UHAYKIHUA dapasura Kypa G‘I_I rpacdaa v4-
Oypuaxknap Hyk. Arap yubypuyak Maexyn Gymca, y Xohja
TyTUraMaary ywiap 6up-6upu OMAaH TYTAWTUPHAMAraHIUTY ca-
0abmn, yHra 6y ylapHUHT KYTIH OWiIaH GUTTacH TeTHLIIIH; B XaM
Oupopra yubypuakka TeTMRIAM 3Mac, YyHKHU ¥ daxat X " naru
ywiap OuiaH TYTalTHPWATaH.

Arap [x;, X;, x;] yabypuak G¥nca, y xomna [x, x, X,] yabyp-
YaK XaM MaBXyZ O6Ynap sau (YyHKM X, Ba x, ywiap X ma oWp
XHJT KYLIHH yynapra sra). by aca unAykuus ¢gapasuMusra 3ui.

BHm ¥(G,) =X IKAHIITHHA Kypcatamy3. PaBilaHKH, xG)=2
dapasz KuIaiauk, x( Gx_l) =y~ 1. ¥ xonna GI rpadpHu ¥ — 1 panr
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I1X.17- makn.
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OunaH TYrpy O6VALI MyMKUH: MacajiaH, Gx_I rpapuu x — 1 panr
OMaH TYFPU OYsITaHUMU3LAH KelHH Xap OMp X/ YYHH X, HUHT
paHrira 0yaimMus Ba § yuyra KONraH Y paHTHM DepaMu3.

G rpapHH ¢ — 1 paHr 6unan TYrpyu OYsII MyMKMH 3Mac-
HHI‘HHH xypcatamMu3. TecKapHCHHH dapa3 KHAAMH3, SABHH G
rpad ¥ — 1 panr Gunan TYFpu O¥snany Ba 3 yura / panr Tyfpu
kenazu. Byrga X TymamuuHr yanapu / au GapKiIH paHTIapra
Ovanran. A < X tVrwiam [ padrra 6VsnraH yujiap KYUCM TYTIIaMuy
6¥ncHH. Xap OUp x,€ A YIHM X] YIHVHT paHrura KaiTtamaH
6yaiiMua. by xonna Gx & G rpadHUHT Gapya yUJIapH y - 2 paur
OUNMaH TYFpHA OYsraH 6?)1&)114 XaKuKaTaH Xam, X, x iy G
rpadpHUHT UCTaNraH Kuppacu GYNCHH. Gx rpadna x, Ba x, Tprm
paHriapra oVsirannuru cababam yJIapHMHT HKKaNlacH 6Hp,ua-
HWTa A ra TeTHULTH 3Mac. Arap x ¢ A, x.¢ A 6¥nca, rpadHy Kaii-
Ta O¥AraHMMH3A YJIApHUHT paHUAapH y3rapMaiian Ba Typiawu
X Oynrannuryya xonagd. HlyHmal Kunmo, th, rpad nHAYK-
st hapasuMH3Ta 3UA paBylIIa y — 2 paHTaap ounad TVrpK 6Vsi-
JIaTH.

XpoMaTyK ¢OH Ba rpad YWIAPUHHHT AapaxXanapy opacua-
M GOFTAHUIUHH aHMKAalMu3. s(G) opkanu & rpad yunapu na-
paKaJapUHWUHT SHT KaTTacHHH OenrunaiiMus, I 3ca mapanien
KHppanapra sra byiaMarad sa s(G) < s rpagnap cuHpH.

" Yunap conn GyiiHYa MHAYKUMAHH K¥ATa6 OCOMTMHA Kypca-
THLI MYMKHHKH, Xap KaHaaid G< I yuys x(G) <s+ 1. XaKkuKaras
XaM, arap rpadaa vainap coHM s+ 1 gaH ommaca, x(Gy < s+ 1.
Papaz Kuwialnuk, 6y TeHrcM3nMK G JaH KaM ydjaapra ara
I’ wuHr 6apyva rpadiapy yuYyH YpHHIH 6¥ncHH. G rpadaaH uc-
TaIraH x yYHH oaHud TauraiiMus (YHra MHUMIeHT O¥iaraH 6apuya
KMppanap 6unaH oupranukna). UHoykTue ¢papasuMH3ra acocad
G\{x} rpacdHu s+1 paHr GunaH TyrpH 6¥aiiMus. G rpadna x ydra
Ky GunaH s Ta KYIUHU Y4 MaBXyad, IIYHUHT YY4YH KaMuia
OUTTa paHr TONMUNAAUKU, VHTA X ra KyWHU OYIras yWwiapHUHT
xequ Oupn OysmMaran. 1y panrra x y9Hu OyaiiMus Ba G rpagp
5+ 1 panr ouwmaH TYFpu OVAnTaH OVnamu.
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Kyihvnarn Teopemaiian kesmb ynkanuky, [, cMud rpadra-
pPU WYUIa XpoOMaTYK COHH §+ | ra TeHr 6¥nraH sroHa TVIUK
s+ 1 yau F_, tpadaup.

Teopema (bpyxkc). Aeapsz3, Gel sa Gz T | 6yaca,
y x04da (@) < s.

8- §. Typnap Ba Typaarn oxumIap

[\Z] Typ. Ty¥puune xyméaapu. Kymbau xuppa. Huku guppa.
- mypaap. Typdaeu oxum. Typrune xecumu. Kecummune ymxa-
syguanauk kooususmu. Qopd—Pasxepcon meopemacu.

Batau Oup yunapu taHnad oxuHrad rpad myp ned aranagu.
Taunab onuHraH ywiap myprunz Kymbaapu neiiunann. Maca-
NaH, KapaXTHU Oup XyTroau TYp Aed Kapall MYMKUH (YHUHT
WII3K KyTOmup). TYpHUHT KyTONapuaaH $apkiH yuiapd YHHHT
wuku yuaapu gevvnagi. Kamuga 6utra Kytéra HHUHAEHT 6ynra”
KHppa Kymbau, OOUIKANAPY 3Ca WMKU Kuppaasap ReUIaaH.

HMkkuta cHHGTA AXKPaTHATAH: A Ta KUPHIU Ba [ Ta YHKHII
Kyr6napra 6yaunran typ (k, y- kymbaurux AeUNAaAH.
(1, 1)- KyTONMANK TP uxxu xymbau myp neHVIagn.

YMyMHil 3neMeHTAapTa ora 6¥nmaran S, Ba S, TYpHapHHHT
KyTO1apu Moc paBHIUAA o, B, Ba o, B, 6¥iIcHH. S| Ba S, T¥prap-
HUHT KeTMa-KeT YJAaHWIIWAAH XOCHI KWIMHIAH o,, B, KyTG-
napra ara 6¥arad 1¥puu S, S, kabu GenrunaniMus. S, Ba S, T¥paap-
HUHT Tapajie] YIaHUWHIAH Xocun 6¥mran «, f, xyrGnapra
ara TYpHH 3ca S, v .5, Kabu Senrumaimus (IX.18- waxn).

IOxopunarura yxmam S, S, ..., S, Ba S, vS,v..vS
TYpIapHH aHWKJIALl MYMKWH,

07 BUNG @:@}@

IX.18- makn.



&- §. 1¥paap sa mypdazu oxumaap I 407 |

bup xuppanu TYpnapaaH napanien Ba KeTMa-KeT YJail Ha-
THXACHAA XOCHJ OYATAH TYp napasrea—Kemma-xem myp nehin-
Jamu. bynpai ty¥prapau n- 1¥pnap ned araiiMus. n- TYpAap HH-
JYKTUB paBHIUJa aHUKJIAHATH:

1) Gup xuppamy T¥p n- TYpOMP;

2) arap S, Ba S5, n- T¥pnap 6ynca, y xonnma, S8, Ba 3, v S,
XaM - TYpnapiaup.

S KMCMaH OPHEHTHUPIALITHPHATAH TYPHUHT Xap 6Up & Kup-
pacHTa ymeasyesanaux Kobusuamu ged atanysun MaHduii 6ynma-
rad C(u) coH Moc K¥iiunraH GyncHH.

I-Ttavpud. Kyiudazu wapmaopru xanoamaarmupaouzan
(f, ®) xcydmaur S mypdazu oxum deitunadu:

1) - myprunz 6apua 3eenonapunu Gupop opueHmMuUpAGUInIUpYU-
I TN

2)f (1) — Kuppasap myniamuoa aGHUKAGH2aH KUIMAIMAapit MaH-
ud aMac 8a u HuHz Ymra3ysUanAlK Koburuamudan kamma 6yama-
eau gyuxyus. Ly 6uran Gupea Gapua uwicu yuaapoa Kupxeo konyru
bacicapunsadu, AsKY O yHea Kupyeuu dapua Kuppasap opiuua oKum-
AQPHUHZ UUFUROUCH YHOGH MUKYSHU KUppoaap Oyiiuda oxumaap-
HUHZ Qurunducuza mewna.

Bomkaya kunmH6 aiiTraHna:

1} 0 < f(w) € C(u) — TYpHUHT Bapya KUppanapyu yIyH,
2) R(e) = 0 — Gapya wakH ywiap yayH, 6y epaa

Rey= Y f(u) - 3 f@w),

as M) asMia)

o) ("(0)) — ®- OpUEeHTUPNALTUPHANLIIA ¢ YYIaH 4YMKYBYH
(MOC paBHIILIA O I'a KWPYBUYH) KHppadap TYIIaMH,

Pasmiasku, T¥prUHT 6apua yunapu 6yinda (Xyrbaapau xam
HHOGaTtra onraH Takaupaa) R{o) mapHuHT HUFHHIHCH 0 ra TeHT
(uyHKHM xap Oup xpppa Oupop yuynaH 4HKKUO DoluKacura Kupa-
aw). WyHuHr yayn Rie) = —R(B).

R = R(0.) HMHI KMEMATh TYPIATH OKUMHUNE MuKOOpl DeAV-
Tagu.
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KuppanapHuHr 0epuirad yTKasyB4aHIWK KOOHIUATIapHaa
S TYpAaH YTyBYM OKMMHUHF MakCUMan KuiiMatn R HH aHUK-
7AWl MacarNacuHM K¥paMu3. by MacanauuHr ¢4dMY TYpAaru xe-
cumiap 6unaH OOFNHKIHP.

2-Ttavpud. Aeap myprune bas3u dup xuppairapusy oaub mau-
aaearumuzda, y 6ortuxau 6yamar, Kymoaapu mypay KoMHROHenm-
aapuea mywud xoaca, 6y Kupparap mynaami mypHUNZ Kecumu
detiuaadu.

IX.19- waxnma 6epunarad T¥p vuvH {d, e, f}. {b, ¢, e, g h},
d, g, h, i} Kuppanap TYruiaMaapi KeCHMIIapaup.

ATrap KeCUMIAH WCTANTAaH KHPpacHHY OJIMO TaliTaraHaa Ke-
cyM GYIMait Xonca, y codda kecum Dewnaanyd. Macanad, {4, e, f},
b, ¢, e, g, h} xecumnap conna, {d, g, A, i} 3ca codna sMac. .

BOFANIUIN TYPHMHT COANA KECUMHM YHHM MKKHTA. o KYTOHH
¥3 Wyura ofraH 4an Ba B, KyTGHH ¥3 M4MTa ONTaH YHI KUCMIIap-
ra axpatany. KecMMHHHT Xap OMp KuppacH Typam KHcMJiapra
TETWIINK GYIraH YWIaApHHA TYTAUITHpanu. Arap KECHMHHUHI KMp-
pacH 3BeHo O¥ica €ku vyanaaH VHrra Kapa® MYHAITUPHITaH
Oynca, vy myrpu, aKC XONAa meckapu NeUUNaim.

J-taprpud. Codda o Kecumuine YmKAZyGUAHAUK KOOUAUAIMU
C() 0eb yrune dapua myrpu Kuppa