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«AHOpPraHuK KM@ Hasapuii acocnapu» Aeb HoMMaHraH ywby fapciamnk
0NuiA YKyB opTnapuaa KUME paHnHu y3nawtupagurad GakynbTeTNapHHHT
6akanaBpnapu yu4yH mymkannaHraH oynun6, 6yHaa aHOPraHukK KUMEUWHT
X03Upr1 MaBKeW, aToM Ba MOMEKYNAp TY3UNULLIK, KUMEBUI 6OFNaHuLL
MyaMMOsiapu, TepMOAMHAMUKA acOCNapUHUHT aHOPraHuK K1umMéa Kynna-
HUNULWW, KUMEBUIA KNHETMKA Ba KUMEBWI MyBO3aHaT, apuTManap xakuia-
rM TabMMOT, KOOPAMHaUMOH GupukKmanap, xamga KWMEBWIA 3Konorus
macananapu, . 1. MeHgenees faBpuil CMCTEMACUHWHT PUBOXIaHULWINAR-
'V AHTW TacaBBypnap, 3NeKTPOH Hazapusara acocnaHraH rpyniasmia yxwati-
NUKNap, KaiHOCMMMeTpMA, KaTTUK Ba HOMLUOK KucnoTa Ba acocnap| Ty-
WyHYanapn 6aéH KUAMHagmn. Xap kaiic 606HUHT oXmMpuaa Xynoca, caBos
Ba Tonwwupuknap 6epunraH. Japcnnkga 6aéH aTunraH Hasapwin xonatnap
X03Mprn 3aMOH aHOpPraHuK KWUME (aHWHWHT PUBOXNAHMULL fJapaxacura
KaBo6 bepaau.

Ywby papcnvkaad mytaxaccucnuknapu kumé (B 440400); knmé TexHo-
noruscy Ba buotexHonorus (B 522700); cunmkaTnap Ba KUMNH CyroKnaHa-
avraH matepuannap TexHonoruscu (B 522900); kaméb, HOAMp Ba TapKok
MeTannap TexHonorusacy (B 523200) xampa COFNMKHM caknawl (B 523200)
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HUHT KMME (haHn YKUTYBYMNApU Xam (hoinganaHuiunapm MyMKWH.
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cy3beBoWMn

XIX acpfa MabgaHnuM KoHnap, MeTannypruara Xoc »apaéHnap,
LUMLWA, YMHHKM, KWUCMOTa, acoc (MLKOp) Ba Tysnap vwnab udmka-
puLlra Aop TaxannuiA TaaKMKOTIap acocua pUBOX TOMraH aHop-
TaHUK KUME Y3UHWHT AYH/ILIN XKUXATWAAH OPraHnK KUMEaH aHua
Y30K MaBkeda 6y/i6, KUMEBNIA (aHiap Katopuaa VKKUHYN YprH-
HU 3rannaraH say. Yila 3aMoH aHopraHuk/iapy coja Tanépnaly, cysb-
(haT KUCNOTaHM KaTann3atopnap MILTUPOKMAA WLLMAG YMKapuLL,
Maxcyc_nynariap sipaTuii, METan/ILLyHOCINK COXacuaari xxapaéH-
NapHN Y3NapUHUHT GUPUHUM YprHAATV MyBaddakusTiapy Ae6 ou-
nap agunap. . . MeHpaeneeBHWHT AaBpuii KOHYHM Ba AaBpuii cuc-
TEMACWUHUHT Kallth STUAWLLN YTraH acpHUHT ONamLLIyMys WM
MyBahakmaT 6ynan. by KaluréT aHopraHMK KUMEHUHT XX acp-
,qﬂ(rsm63rannaraH XOMaTUHW Ba YHUHT SHIW acpfarv ponvHu 6enrvi-
nab Gepaw.

XX acpfa KUME haHu Te3 cypbat/iap 6unaH puBoXKNaHaW, Tep-
MOAVHAMUKAHWHT MyBa((akuATIapN KUMEHWHT pUBOXNaHWLINTa
KaTTa TabCup KypcaTau, 3MeKkTp TOKW &phammia XaBofaH asoT
(- OKCUAM ONULL, abep ycynmaa CUHTETUK aMMMaK MLLiab Ymka-
pULLl iiynra Kynunan; pagvoakTUBMKKA oup WIMWIA Ba amanui
vnap pyééra YnKay, MarHuid OpraHuK CUHTe3ap Tydgaiinm Ba Ko-
OPAMHALIMOH GMPUKMaiap KUMECUHMHT YKafan PUBOXNaHULLN Ha-
Tikacuaa aHOPraHUK KUMEHUHI Ha3apuin Ba avannii acocnapy Mab-
nym MyBadiakuaTiapra apuLLan.

Mopza (aTom Ba MOJieKy/ianiap) Ty3wniumMra Aovp Hasapusiap-
HUHT PUBOXX/MAHWLLIV @aHOPraHMK KUMEHM Xyaa Myxum MyBaddaki-
SITNap TOMOH WyHanTupan. XX acpHuHr 50-innnapura kenraHga
onMMAap AP0 EKUFUCUHWUHT MOXVSITUHW Ba TPaHC-ypaH 3NeMeHT-
Nap CMHTE3NHK y3nawTupumiira mysadihak 6ynaunap. Jaspuii cuc-
TEMaHUHT 9HT OFUP 3/1eMEHT/Iap Ba y/ap GUPUKMaapuH1 TafKuK
3TWLL COXACU PAAMNOAKTUBNMK GWaH asloKaaop aKaHNNTU Tydarinm
aHOPraHNK KUMEHWHT SHMM 6Up COXacu — PafyoKMME AyHanmLmn
APATUAN. By COXAHMHI MyBa(aKNATIAPU KOCMOKMMEra KaTra Tab-
CUP KypcaTay; HaTUXada KUMEBWUA 3MEMEHTNaPHUHT CUHTE3N Hof1-
Jy3napfa coaup GYnnMLWaMIM Xakmaaru Fosinap Mykappap TyFpu aeb
TonMnau.



[JaBpunii cucTeMaHVHI eHrun Ba ypTada BasHAaru anemeHTnapu-
HW YpraHuLl >xapaéHuaa TagkKMKOT 0nMb GopraH onvMmnap Tabuar-
HUHT 3HT MyXVM CUpRapyiHK ounLlra MyBaddhak 6ynannap. Bogopog,
yrnepog, asoT, KWC/OPOA, ONTWUHIYrypT, Temup, KobanbT, MOun6-
[JeH, og Ba 60LLIKA 3N1eMEHTNAPHUHT aTOMIApU 3PKUH XOMaTaa «TUHU»
MaBXy[ 6ynca-aa, ynapra Hyp Ba a/IeKTp SHeprus Tabcup 3TraHia Ba
3apyp LIapouT ApaTuiraHaa Mypakkab Mogaanap xocun 6ynaau, 3so-
NOLWMSA XapaéHnga sca ynap TUPUK Ba (PUKPIOBUM MaTeEPUst KYPUHW-
LUMra aiinaHagn. SHAMAMKAA GUOKMME BrnaH aHOpPraHWK KUME ypTa-
cuaa «61oaHOPraHMK KUME» HOM/M (haH COXACK BYXKyra Kenau, «ouno-
reH afieMeHTNap» pPymxatu Ty3wiau, «34eMeHT-0praHnK KUME» coxa-
CU pUBGXNaHAN. BUOTeH 3M1IeMEHTNIaP XXyM/acura, MacasaH, BOJOPO/,
KIC/IOPOZ, a30T, Yr/iepod, (hocthop, TEMUP, MarHuid, Kanui, Hat-
pWilb MONMBAEH, M0A Kabu 3M1eMEHTIap KUPWLLM aunKiaHay.

YKyBUMIap UXTUEPUIa XaBo/ia ITU/IacTraH yiiby AapC/nkia aHop-
FaHWK KUMEHWHT X03MPry X0NaTu, YHUHI Maxcyc MaTepuannap Tau-
épnawigaru ponu, AaBpWili CUCTEMAHWHI TapakkuéTugarn sHru
Kapalunap, aHOpPraHMK KUMEHWHT Hasapuii acocnapy, atoM, SApo,
MosieKy nasiap TysunLK, KUMEBNIA BOFNaHMLLINAp Typ/iapu, TepMo-
OMHaMUKa acOCMapvHUHT aHOPraHUK KUME coxacupa KysaiaHuwu,
peakuns Te3nMru, KUMEBMIA MyBO3aHaT, KOOPAWMHALMOH GrpuKma-
nap 6aéH atunagn. KUTOGHMHT 6olumnaaH TO oxmpurada Mofaaniap-
HWUHT KUMEBUIA Ty3WIULWIM BUMaH yNapHUHT Xoccanapy Ba WlnaTi-
NNLLIK opacuaark mMyHocabatnap 6atadcnn 6aéH aTungn. YKyBum-
[laH KATOOHUHT \ap Kaiicu 6061 oxmpuaa KenTupunrad casonnapla
%@aBob Gepulln Ba TonwwupukrapHu Gaxapuwn Tanab KuniHaaw,
3epo, 6y BasuhanapHn 6axxapuLl YKYBUMNAPHUHT MYCTaKW WLLINa-
PUHUHT camapa,ckopnmrMHm oumg?mra épam Oepagn.

KutobHuHr |, 11, VI—X Ba XII 606napyHWUHT acocuin KucMna-
pn X, P. PaximoB TomoHuzaH; 111—V/ Ba 60LLKa 6061apHUHT aiipyum
KycMnapy (aTtoM Ty3wuLKW, AaBpuidi CUCTEMACUHUHE PUBOXIaH-
Lmgarn AHrM TacaBByp/iap — rpynnasuil Ba 371eKTPOH Ty3uauLira
acocnaHraH BepTWKa/, FOPWU3OHTaN, AMaroHan yxwawnmkiap, uK-
KUnamun [aBpUANMKHUHT Hasapuid acocnapy, KaiHOCMMMETpuA
TyLyHYa/1apy Xamaa 31EKTPOH XKY(MTNAPHUHT MOIEKy/ia reoMeTpHst-
cura TabCupy XakugarM HasapuwiA acocnapu; KucxKyra Ba acocnap,
COMbBO CUCTEMaap, KaTTWK Ba HOMLUOK KUCMOTa Xamga acocna
xakuparv TywwyHuanap) A I. Mydtaxos ToMoOHUgaH &3ungn. Kutob-
HuHT XI 6061 aca H. A MNapnves TOMOHMAaH &3mnau.

KnTo6 KYNné3aMacuHu Kypuo YnkKmno, Y3MHUHI KUMMATAW Macna-
XaTnapuHu oepraH Knumé daHnapy gokTopu npod. Mynunéoes Ab-
Aycan A6Lynasn3oBKYra Ba KUME (haHnapm OKTopy, Npod. ToLu-
nynatos HOHyc Townynatoeuyra Ba npod. Kocumosa CTaivHa
ConvxoBHara Myanamdiap Y3napuHUHE CaMUMUIA MUHHATBOPUNINK-
NapyiHW U3X0p 3Taamnap.

Myannudcpnap



1 BOB
KVME TAPUXUN XAKUOA KMICKAUA MABJTYMOT

ByTyH AOyHE KUMErap onumnapu, >XymnagaH UTanuanuk
M. IXya KUME TapuXMHW Kylinaa KentupunraH 6ellta Karta
JaBpra 6ynuwHM Taknug Kunaunap.

A. KUMEHWHT aniknMmEfaH aBBairy faBpu. by aaBp AyHéna
MagaHuaT 6ownaHnwmngad Toptnb To IV acpra Kagap 4aBom
aTraH. by paBppga Taxpubaga Kynra KMpMTuAraH ounmmnap
aBfofuaH aanofra yTmb KenraH. Y napHu 6upnawitupysuu Ty-
LYHYanap xanm apatuamaraH sgu. XomatuénapgaH muc, 6poH-
3a, Temup, Wwunwa, 6yék Ba 60WKa Maxcynotnap mwnab yu-
KapuLl acoCUHM TalKna 3TraH KUMEBWIA XKapaéHnap xakuaa-
M TabIMMOT KYMMUHT RMANNK Tapuxra ara. VIHCoHnap xyga
KaguM 3aMOHNapgaH 6epu ONTWH, CUMOG, KyMyLl, ONTUHTY-
rypt kabu sanemMeHTNapHW, oW Ty3W, a44MKrow Kabm mypak-
Kab moaganapHu axwu éunraHnap.

Amanuii Kumé MunoguaH kapuiné 4000 itmn nnrapn Mucp,
MeconoTamus, XMHAUCTOH, XUTON MamnakaTnapinga puBox-
NaHa 6ownagn. Amanuii Kumésuin 6unumnap MucpaaH”
KaguMru AYHEHWHT Typau Kucmnapura tapkanraH. «Knmé»
CY3VHWUHT KeNn6 YMKULLIN Xakuaa nKKkuTa gukp 6op: 6UpuH-
yncn: «Knumé» — by apab Tunnga «kopa» geraH mabHOHMW 6un-
anpaaw; 6y cy3 Hun gapé 6yinapngarn kopa TynpoKan Xoii-
napja amanunin KuMmeé Tapakkuin aTraHugaH Kenmoé YnkkaH oynca
Kepak; MKKMHYNCK: «KUME» CY3U IOHOHYa cy3 6Yynn6, acn me-
Tannap vwnab YnkKapuw TeXHONOTUACUHN BuagMpagn.

Tabuatra (ancada HykTaum HasapugaH Kapalw pgactnab
FOHOH mamnakatugaH 6ownaHgu. KOHOH onumnapu mare-
pus KaepfaH Kenub YMKKaH geraH caBosira»xaBob n3nai 6oLu-
navgmnap. YyHoHuu, toHOH onumn Panec (MunoguaH 7 acp
unrapun) ¢ukpruya gactnabku maTtepusi cyB 6ynu6, 6apua
Hapcanap cyBAaH xocun 6ynagn. YHAaH Kapuinb 6up acp ke-
MNH 6owKa 6Up OHOH ONMMKN AHaKCMMeH 6Gapya Hapcanap
XaBodaH xocun 6ynraH ge6 TaxMuH kuaraH. MwunoguaH V
acp warapu ytraH epaknut xamma Hapca 0n0BAaH Kenub
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UMKKaH fe6 aiiTraH. YHWHI uKpuya, matepuan y3nykcus
xapakat Kunné typaan. MunonnsH 440MN-44rvang saBsg yTraH
oWLwW)aumMin dmnegokn 6apya Hapcanpn~ws3~coen&mag-
A 2n”~et”BO, 0N0B Ba Tynpo&aaH nocuw "~ru, geng”.
MwunognaH Y Acp-0NNMH fAllaraH Matepmanuct onumnap/lés-
KMUMM Ba YHUHT WOrupam AemokpuT 6apya mogganap Kysra
KYpuHMakguraH gapaxajga maiga sappavanapjaH — aToM
(bynmHmac 3appava) napgaH TalWwKWA TonraH geraH uKA-
HW WMATapu cypraHnap. YnapHuUHr oukpuya atomnap ysapo
6ump-6upnaaH 6yw aso 6unaH axpanmb Typagn. MunoggaH
Il acp unrapu AwaraH Apacty (ApuctoTenb) Tabuatra mnge-
annCcTUK HYKTau HasapfaH kKapaau. Y atomnap Ba 6yw aso
MaBXYAMUrura Kapwm Ynkanm. YHUHT ukpuya, 6yTyH ayHE
«COBYbYLUK», «UCCUKYTUK», «HaMUK» Ba «KYPYKINK» [e6
atanaguraH TYpPT XYCYCUMATHUHI «AacTnabKu acocuin maTte-
puara» (KBUHTACCEHUMAra) Kennb KYyWunmwmaaH xocun
6ynraH. YHWHr aiTuwun4a, acocuii mMatepusra Hamnumk Ba
COBYKJIMK KYLUM/ICa — CyB, NCCUKIUK Ba HAMIMK KYLLInAca —
\aBO, KypYK/IMK Ba UCCUKNUK KYLIUTaHNAA — O/I0B, HUXOST,
KYPYK/IVK Ba COBYKANK KYLLIMAraHnga —TynpokK xocun byna-
An. ApacTy TabIMMOTUAA «AacTnabKy MaTepus» TyLlyHYacK-
HUHT 60pAUrM — By TacaBBYpPAAPHUHT KMCMaH mMaTepuanuc-
TUK XapakTepra ara sKaHuUHKW KypcaTtcaja, ynap acocaH uje-
anMcTuK TacasBypnap 3gu. LUyHuHr yyyH 6y TacaBByp-
nap UAMHWHT TapakKWidi aTULLIUTa aHYa TYCKWHNK KypcaTau.
Nparty Trnnnypnpn gadga XVIII ar.pra kanap Xykm *ypao
Kenan. ApacTyYHUHT MaBxyM TacaBBypnapii aMalluit'haonmar
6unaH 60fnaHMaraH agu.

MucpnnkKnapHuUHT amanuii KnMécu Ba KOHOH onumnapu-
HUHT hancaduin TacaBBypnapu acocuga munoggaH 300 inn
aBBan KaguMuin LYHEHWHT MafaHuii Mapkasum AnekcaHapus-
[a akafemus Ba KyTyO6XxoHanap Tawkua tongu. Munogumms-
HUHT 47-Annnaa 6y KyTyb6xoHanapaa cogup 6ynraH HFUH Xyaa
kyn (40000 xwung) kntobnapra 3apap eTkasgn. MucpHu apab-
nap 3a0T 3TraHufaH KelivH, AnekcaHapua ak3LeMUSCUHUHT
kaagaa/lonnuknapu VIl acpaa apaba?p.!$yaura ytagn. Aoab-
nap «kAME>> cy3u ongura, apab TUaMra xoc «at» KywummMyacu-
HU KYWING KNMEHN «ankumé» ae6 ataraHnap. Apabnap thao-
ANATU HaTWXKacuAa KUMEBUIA MabaymoTiap 6MpMyHYa pUBOX-
naHgw; ynap aHrn-aHrun mogganap kawd kungunap. VI acp-
fa kumésuin 6unumnap apabnapgaH WMcnaHuara Ba yHAaH
EBponara yta 6ownainan. Kagumuii Mapkasnin Ocug, xyw-
najgaH y36eK onMmnapu xam ayHé agabunétunga apab onumnapm
KaTopura KupuTuaraHnap.



Xo3nprun Mapkasuii Ocué xyayamaa mxkog atraH Tabuat-

LyHoc/ap opacuja gyHéra TaHuAraH onvMmnapgaH 6yxopo-
nnK Ay Anu n6H. CuHo (980—1037) TM66MET coxacmaa Kyn
nwnapy 6unaH mMawxypamp. YHUHr ®dukpuda KMMEBuUL §u-
AUMAap ONAWiA MonnanapnaH ONTWMH ofvwra am”c, 6anku
[LopvBOp MoAfanap fApatuiwira Xm3mar KUAnWn Kepak.
" "Xopasmpga swab vmxopa aTraH A6y PalxoH BepyHuii (980—
1048) HMHT «KummaTb6ax0o TownapHuW 6unmb onuw 6yinda
MabaymoTnap Tynnamu» feraH puconacu yuwa 3amoHparu
Mapkasuin Ocué, AkuH LLapk, xarto EBponafa xam Mab-
[AaHLWYHOC/IMK COXacuaarn 3Hr MMpUK acap xucobnaHraH.

b. Ankumé pgaspu. By paBp IV acpgaH XVI acpra kagap
[aBoMm aTagu. by gaBppa AwaraH kumérapnap  ancacpa T10-
WWHWHT CeXpn Kyynapura MWOHWG, yHU axTapraHnap; Ly
6unaH 6upra y3ok ymp 6axw 3TyBYM 3NEKCUP Ba YHUBepcan
pUTYBUM —anKarecTt Kabu mopganapHu TONWULLTE UHTWUII-
raHnap; ynap Typam afcoHanapra \am KaTTWUK WULIOHTraHnap.
Hknonana VIII acpga «ankumé» gaBpu 6ownaHagl; yula 3a-
MoHAa uwnab unkapTIATHLWr rycntuat/lapunPkypa EBpona
YUYH Kepaknu maxcynotnapHu Ocué mamnakatnapupjaH co-
TG 0NN YYYH ONTUH 3apyp agu. LUy cababnu ankumérapnap
y3 haonuatnapuHn «dancaga TOWMW» HW XOCWMA KWauLra
KapaTtraHniap. YNapHUHT uKpuya «dancada TOWM» aXoino
xoccanapra ara — Temup Kabu Hoacn MeTannapra Terca, YH”
ONTWMHra, Xe4 OynmaraHaa KyMmyllra annaHtTupuwimn, 6eTo6
0flaMHN COfaliTUpULLIKN. baxTcusnapra 6axT KenTupulin Ke-
pak 3au... BUPOKYNapHUHI Xe4 6upn xam «dancada TOWMHU»
Apata 0/IMagu; NeKNUH KYPUHULLIW ONTUHIa yXLaraH KOTWLL-
Manap oMb, ogamMnapHu «ONTUH» Ae6 MWOHTMPULLITA YPUH-
raHAnKnapu Tapmx caxuganapmga éané kongnpunrad. AnKnme
[laBPUHUHT canbuii TomMoHnapu 6unaH 6up Katopaa YHWHT
MKoBMIA TOMOHNapK xam 6ynau. by gaBpAa MoadaHu To3anaw
ycynnapu — ¢gunbTpnaw, Oyfnatvil, YYFnaHTUpuUL, 3pu-
TMW, 6Up 3pUTyBUMAAH OOLIKA 3PUTYBUMIra YTKa3nUL Kabu
amanuii ycynnap TONWAAW; HUTPaT, Xnopug, cynbdart, ¢oc-
thaT Kucnotanap Ba 60WKa Mogdanap, XaTtTo, YMHHM XaMm
Kawd atunau.

Ankumérapnap acocaH ApacTy TacaBBypiapura acocnaHraH
agunap. Ynap ApacTyHUHT TYpT 3MeMEHTM KaTopura siHa yd
3NEMEHTHUN KyLwannap; WyHan Knanb snemMeHTnap coHu 7 Ta
6ynan: 1) xaBo; 2) onos; 3) cyB; 4) TYnNpoK; 5) ONTUHIYrypT
(y «BHYBYaHMNK» X0OCCACMHM Y3naa My>kaccam~Kiinap 3an); 6)
CMMOO «MeTaNAK» X0ccacuHU MyxaccaM kunapamn~Ba 7) 'Ty3
(6y apyBUaHAMK xoccaciwlysnaa myxaecam-Kunapan).
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B. Knmésunii 6uaMmMmnapHUHE 6mpnaumiu Aaspu. by nasp V3
nuura XVI—XVIII acpnapHu onagu. by Bakrga kuména aATpo—
'KUME (TMOOUET KMMECK), NHEBMATIK KMME (rasnap KMMécwu),
(hNormcToH Hasapusicu, M. B. JlomoHocoB Ba A. J1. /laByasbe-
HUHT (DNOTUCTOHHM pag 3TYBYM CUCTEManapu apaTuiraH.

XVI acpaaH 6owna6 EBponaHMHI acocuii MmamnakaTnapu-
[a UWnad YMKapuULWHN KKCaNTUPULL, CaBLO-COTUKHU AXLUN-
naw, caHOaTHW MMPUKNALWITUPULL MacananapuHu Xan KUanwra
acocuii abTMbop 6epunan. Ly cababnm kumé XVI acpHUHT
apMugad 6ownab amanuini BasuanapHu xan aTuwira Kipu-
wagn. Ywa samoHga wugokop T. Mapayenbc (1493—1541)
Ba TOF MHXeHepn I. Arpukona (1494—1555) kuména pedop-
eMaTEPNNKHM ByHEAra KenTupnunap. MapauensCHUHT Pukpu-
ya KUMEHUHT Basndacu gopu-gapmoHnap TanépnawpgaHl6o-

_pat 6ynmofu Kepak; Arpukona aca pyganapfaH Metannap
.XOCWUN KUAULWIHW acOCUIl Makcafd Kuane Kymau.

AViHMKCa MeTannapra 6ynraH aXTUEXHUHT Te3 FKcanuLm
MeTannyprus coxacuga tagkukornap onnb 60puLLIHM TaKo3o
Kungu. Arpukona metannap Ba MeTannyprus xakuparu yua
faBpra kagap 6ynraH 6apya mabnymoTnapHuM Tynnaan Ba y3u-
HUHT KYNnaHMacuHU Hawp stau. Yila 3aMOHAa E€HWL, OK-
cuanaHuLW, KakTapunui xapaéHnapura oug xyfaa kKyn ama-
NV MabymoTnap nnrungn. AnKumerapnapHuUHr Apacty cuc-
Temacura acocnaHraH naeanncTuk TacaBBypnapy acocmga Hrm
xoancanapHun unso\na6 6ynmagn. 1661 nnga UHIAN3 ONUMK
P. boiinb (1627—1691) ankMMErapnapHUHT 31eMEHTNAPUHN Y3K-
HUHT « XUMUK—CKENTUK» [leraH acapuaa KaTTUKTaHKUA KAALUK.
Y «3feMeHT» TyllyHYacura Aeapnuk TyFpu Tabpud oepan. Y
M~ a’ckab” Mo anap napyanaHraHia xocun 6ynaguraH oagui
MoAJanapHun 3nemeHT Aeb atagu. YHAaH Tawkapu, KUMEBMIA
ounuMmnap Xocun Kuanwaa TaxpubaHMHr axaMUaTUHN Kypca-
TG 6epan. SleknH P. Boiinb, Ya 3amoHa TynnaHraH aMmanui
MabyMOTNapHW U30X Kufia onafuraH yMyMuid HasapusiHu
apaTa 0/IMaAu; BaxonaHku, OyHAall Hasapusra axTMEX XXyfa
KaTTa 3gn. EHWW, oKcuanaHuWw Ba KaTapuaul apaéHna-
PUHN HOTYFPU M30X10BUYN (hNOTUCTOH Hasapusacu 1700 Wnnga
I WTanb (1659—1734) TOMOHUAAH uarapu cypungn. bByHuHr
HaTuXacuja KUME ankumé faBpuiaH UKKnUH4YK gaspra —ao-
MMCTOH Hasapusacugaspura yran. dnormcToH Hasapusacura Kypa
Xap KaHgain éHuwra Koobun mogaa Tapkmbuaa maxcyc TapKu-
O6UA KNCM — G NOTrMCTOH MaBXyd 6ynnb, moaaa EHULLIN-
HUHT Ba OKCUANAHULLIWHWHT cababu ailHM Moada TapkubugaH
(DNOrMCTOHHUHT YMKUG KeTUWnamp (FOHOHYA «(AOTMCTOH»
cy3n EHyBum gemakgmp). OkcupgnaHraH mopgpgara (macanad,
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pygara) paoructoHn kyn mogaa (Kymup) KylwmnraHga ok-
cmanaHmaraH mogga (metann) xocun 6ynagn. AKCMHYa MOA-
fa okcmanaHraHnga (EKn éHraHmaa) y3 normMcTOHMHN YKO-
Tagn. PNOrMCTOH Has3apuacKM HOTYFpM GYnca-ga, y vKoobuii
axammusATra ara 6yngu. Ywa samoHja TynnaHraH, 6apya aman-
[a aHWKNaHraH MablymoTnapHu bup cuctemara congu.

dNorncToH HalapuACUHWUHI Tapadgopnapura Kumérap-
nHeBMaTUKnap geraH Hom 6epungn. Y nap katopura XK. Mpu-
ctnn, . KaBeHguw, Kapn LLeene Ba 6owkanap xam Kupagu.
MHeBMaTUKNAP XYyda KYN rasnapHu Kawg atuwra myBafgak
o6yngmnap. Ynap rasnapHu gakaT CcyB ycTuaa amac, CMMob Ba
bolWkKa CylKIMKNap ycTBAa xam WWFMLLTa, YMyMaH rasfnap
6unaH nwnawHu ypraHuiira myeagdak 6ynannap. MacanaH,
MpucTiv SONOPOL XNOPULHN Ba aMMUaKHN CMMO6 ycTuna iinfa
onau. Temnp Ba pyxra cynbdar KucnoTa EKu X0pug Kucnota
TabCWp 3TTMPUG, BOZOPOA XOCU KNIAWN Ba YHU facTnab «To3a
(hnormcToH» fe6 nsoxnagun. JIeknuH 6y HOTYFpu 6Ynné Ynkam.
LLly gaBpHUHT numga Bojopos (propua, Kuciopod, apceHar
KucnoTa Ba 6owwka mogaanap Kaw stungu. ®norucTtoH Ha-
3apUACUHUHT aCOCUIA KNANHUYNANTU — MeTann OKCUAUHUHT
TO3a MeTa/iira KaparaHga OfMppoK 3KaHAUrMaa 34U, YyHKU
EHyBUM MOAUafaH (IOTUCTOH YMKMG KeTray, KonaraH mogja
EHIMNPOK 6YNN6 Konuwin Kepak 3an. LLyHWHT yuyH ynap «dno-
FTMCTOH — MaH(WiA OFMPNNKKa ara» AeraH QUKPHU UArapw
cypamnap. by ukp xam HOTYFpu 6ynn6 unkan. ®normcToHHU
aKpaTno 0NN Ba YHW TEKLWMPULW MYMKUH 6ynmagu. ®no-
rMCTOH Hasapusicura 3ug 6ynaraH SHrM-aHrM Kawhuétnap coHu
nnnpaH-inara optn6 6opau. LWy ca6abnu gedapnu 100 iinn
XYKMPOHANK KUnnb kenraH (hnorncToH Hasapuscu Xam V3
axaMUSTUHN AYKOTAW.

Pyc onumn M. B. JTomoHocoB (1711 —1756) ¢hnorncToH
Hasapusacu HOTYFPWU 3KaHAMTMHW ncboTnab Gepan. Y 1756
Annga Y3MHWHI Taxpubanapu acocuga MeTann (MacanaH,
Kanan ékn KypFoLIMH) éNnkK nauwaa KaTTuK KU3gupunraHia
YHUHT OFUPAWUTX  y3rapMail KOMMWWHW KypcaTan; y MeTann
EHraHnga OFUPNUTUHUHT opTULLIUra cabab MeTaNHUHT XaBo
6unaH 6upuknwManp aeb ncéot kunan. M. B. JlTomoHOCOBaH
6Up Heya MMM KelMnMH mawixyp dpaHuy3 onuMmu A. JlaByasbe
(1743—1794) xam MmeTannapHu (macanaH, CMMOOHMW) y30K
KM3OAMPULL HaTuXacupa xed kaHgan norucToH nyknuru ea
mMeTann éHraHuga y XaBoHUHr 1/5 kucmu (kucnopog) 6unaH
oupnKMWKHN Kypcatan. M. B. JTomoHOCOB, ogaTaa maTeMatm-
Ka Ba m3nkaga oiganaHunagnrad MamMnin MetogaaH KUMe-
fa xam hoiAganaHull KepaknurmHyu Taknudg kunau. Y eupop
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MOJLaHW XapakTepnatl Y4yH YHUHT 3UHAUTU, EPYFIUKHU CUH-
OMpULLIN, KallHaW TemnepaTypacu Kabu LWy mMoALa yuyyH gou-
MU 6YNraH xoccanapuHy aHuknaw 3apypanruHu yKrupau.
LUy nwnapn 6unadH M. B. JTOMOHOCOB X031pru on3nK Knuméra
acoc conau. A. JlaByasbe (h10TMCTOH Ha3apuUACK YPHUTAE H 1 L
xakumpgarm Kucnopojg Ha3lapuUACUHW apatau Ba
mMojLanap MacCaCMHWMHI cak/laHUW KOHYHWHU Tabpudawira
myBagak 6ynan. Ly 6unaH 6upra uamuii KuMéra acoc co-
NAHAW.

C, MwuKuopuin KoHyHNap gaspu. XVII acpaa KUMEHUHT aco-
cuii BasudanapugaH 6upu Tabunii MUHepannap Tapkuou Ba
xoccanapuHun ypranmw agu. XVII acpga aca KuMEBuin ane-
MeHTNap y3apo xoxjaraH Mukgopga 6upuka onagmmu, €ku
ynap 6up-6upn 6unaH bupMkMwnga KaHgakgnp YeKnaHuil-
nap 6opmMun? geraH MyamMMOHM Xan 3TULW KUME (paHM YuyH
acocuii macana 6ynn6 konau. by myaMMOHM xan aTuwiga 6oLu-
NaHfFWNY Mogjanap Ba Maxcynotnap opacuiarv MUKLOPWiA HUC-
6aTtnapHu ypraHuw, uarapu ofiMHraH MabJyMoT/aapHU KainTa
KYypn6 umknwira sa XX. MNpycT 6unaH K. BepTonne opacuaaru
KYN AMNNMK MyHo3apaHu [pycT ¢oilgacura xan aTuamiiunra
Ba TapPKUOMMHI AOUMWANNK KOHYHWUHU Tabpug aTUAMWMTa 0NN6
Kenan, A. J1. JTaByasbeHUHI KUCMOPOA Ha3apusacu xampia tap-
KUOHWHT JOMMUIANMK KOHYHM XIX acp 6ownaHuwmaa Ta-
pakkuii aTraH KWMEBWIA Taxiun MMKOHMATNApWU 6GOoLInaHFny
mogganap 6unaH 6up katopga maxcynotnap TapKubuHu my-
KaMMaf YpraHuwHu, MuHepannap TapKnubuHmn 4ykyp unmi-
HW, AHIW 3N1EMEHTNAP Kawd 3TULHW, YNapHUHT Xoccanapu-
HW YyKyp YpraHuil Kabu Myxym amManuili MwnapHu puUBOX-
naHTupuwra cabab 6ynan. ByHpaid m3umn HyHanuwira ara
6ynraH um3naHuwinap Hatuxacupa Myxum MabaymoTnap
TYnnaHAmW, aHoOpraHWK mogganap Typnapu Ba cuH@pnapra
6ynuw ycynnapu waknnaHgm.

XIX acp 6ownapuga XX. JanbTOHHUHT KAMEBWIA aTOMMUC-
Tukacu, A. ABoragpoH1UHIMONeKynap Hasapusacu, aToM-Morne-
KyNAap Ha3apuUsHWHT PUBOXNAHMLIN BA YHUHT TaHTaHAaCK to3ara
ynkanmraH gasp 6ownaHan. by faspga BaneHTNNK Ba KUME-
BUI GOFNaHULL XaKuiaru TabanMoT r3ara kengu. ABoragpo-
HUHT aTOM-MOJieKynap thapasu apatuigm, aToM maccanapHu
aHuKnallra kapaTuiarad TaakMkKoTnap amanra owmpmna 6oul-
naHgu. KaHHMULLAPOHWHT atoM WUC/I0X0TU amanra owpan Ba
nupoBapania, «aToM», «MOMEKYNa», «3KBUBANEHT» Kabu Ty-
WyHYanap aHMK MabHO Kach aTuwimra nyn ounngu.

KnmEBnin anemeHTNnap xakugarn WaMuiA acocnap, ynap-
HWUHI aTOM-MONEKYNAP Hasapusacu 6unaH buprannkaa KUME-
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BUIA GUpUKManap xakuaarv 6UnMMNapHUHT KeHrTapKaauLiu,
ynap acocmaa aca, AaBpPUA KOHYH sipaTUAMLIMTA 3aMWUH Taii-
épnaHamn. A. M. ByTnepoBHUHT (1861 iinn) opraHuk 6uprnkma-
NapPHWHT KUMEBWIA Ty3unmwl Hasapusicn Ba . V. MeHpaenees-
HUHT (1869 MnN) KUMEBWIA 3neMeHTNAPHUHT AaBPUIn KOHYHUHN
Ba JaBpUl CUCTEMACUHUT Kawdg 3TUANWMN KUMEHWNHT Hasa-
puiA acocnapuHun YyKypnawTupam.

KUMEHUHT (haH cudaTmga mypakkab Ba 6ab3aH 6up-6u-
pura 3ug 6ynraH iynnapga puBoXXNaHWLL XXapaéHu KYnunnmnk
MYXUM Has3apuii MyaMMOMapHU Xan 3TULW, BYXyAra KenraH
SAHIW Hasapuanapga yupaiguraH HOTYIMKNK Ba YeKTaHWL -
napHun 6apTapad KAAMLW ydyH 3apyp 6yaraH TOpTULYBNAPHU
KenTupmné umnkapraH 6yncaga, xaskapo uaMuii TOpTULLYB Npo-
rpeccuB XkapaéH 6ynn6, y XX acpHUHI ypTanapura kagap Y3
MOXUATUHW caknab KoNau. X03mpru KyHAa xam Uamuin xyp-
Hannapga (aHHUHT 6ab3n MacananapuHu Myxokama 3TuL,
xap 6up Mampjakat Ba Xankapo Mukécga yTkasunaguraH un-
MW aHXymaH Ba CUMNO3MyMnap HasapusHu amanuérra Ta-
SHraH xonga 60MMTMW BasudacuHM baxkapaau.

[. KNMEHVHT X031pru 3aMmoH aaBpu. by aaBp XI1X acpHUHT
60-iMmnnapugaH 60wWNaHMG X03MPrn KyHnapra Kagap faBoMm
3TMOKUa. By AaBpHU «KMMEHWHT ONTUH faBpu» Aeb aTall MyMm-
KWH. By Bakr numaa KMMEBWIA 3NeMEHTNapHUHT AaBpuid cuc-
Temacu, CTepPeOKMME Ha3apuscu, aToM TY3UIWLIN Ha3apusacu
ApaTUNAN, KUMEBMIA 6OFNaHWLL Ba BaNeHTANKHUHT XaKWKUiA
MabHOMapu EpuTUAAN, KUME GunaH Tabuuii haHnap 4verapa-
cuparn coxanap (mMacanaH, (M3MK KUME, BUMOKMME, reoku-
ME, 6uoaHOpraHMK KUME, 6MOo0praHuUK KMME, KOCMOKMWME,
ALPOKUME Ba X0Kas3onap) BYXYAra Kengu, CUHTeTUK KUME
KaTTa MyBaakmaTnapra spuwLmM, aHOpraHnK Ba opraHuk
mMoAJa TyLlyHYanapy opacugarn KeCKWH yerapa nykonuo, ma-
Tepusara TyFpu (ancaduii Tabpud 6epungu.

Y36eKkncToHaa Ba ymymaH, Mapkasunit Ocnéaa KUMEHUHT
KeMNHI1 innnapaa Tapakknin aTUWIMHKW Kylinaaru 6ew gaep-
ra 6ynmw MyMKWH:

OVpVHYM aaBp — By peBontouMAra kKagap gasp 6ynm6, To
1920 iimnraya gaBom 3Taau. by gaBp mumpa hakat YaKaHu
ypraHuwra ong (tabunii cyenap, kasmnma 60inmknap Ba éHyBs-
yYn matepuannapHu aHanu3 KWauw) uwnap onub 6opunaum;
yyHoHuUM H. Teiix Tawab6ycn 6unaH 1870 iinnga TolKeHTAA
OUPMHYM KMME nabopaTopuach TawKuia KuanHan. Kumeé hanm
(hakaT rMMHasus Ba 6UANM opTULA YKATUNAPAU.

VkkuHum gaBp 1920 innnpanl1933 innrava 6ynraH BakT-
HW Y3 nymra onagun. 1920 nnnga Ypta Ocuné gaBnat yHUBEpCHU-
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TeTn ounngn. By gaBp mumpa katTa UMM Mwinapra Tanép-
rapavk onn6 6opmnan Ba KOKOPU UXTUCOCAW KMMErapnap Tau-
épnaHgn.

YunHun gasp 1933 iinngaH 1941 linnraya jasom atagu. by
JaBp mumnga KUMEHWHT Typiu coxanapvpa Kynnab unamui
Mwap Hawp KUINHAW Ba KUME caHoaTu Kypunuwimnra Ku-
pULLINALMN.

TYpTvHUM gaBp 1941—1945 linnnapHun y3 numra onagn. Ly
fnaBpaa Mapkasuin Ocuéra BakTMHYA KYUYMO KenraH KUME nH-
CTUTYTNapu, KUME 3aBOANapn KUMErapnapu 6mnaH maxannimi
KMMErapnap opacufa xaMKOpPAMK Ba anoka Kydaingu, ynap
aManuii NWnNapHU xamkopaukaa xan kunmwan. by naBp Kumé
(haHW Ba KUME CAHOATUHUHT KEMMHYaNNK Tapakkuid aTuwimra
KaTTa TabCMp Kypcatau.

BelumHun gasp 1945 iungaH 6ownab Ba Ly KyHrava fja-
BOM 3TMOKAa. by gaBp uumga Y36eKUCTOH KUMECU WNPUK
onumnap C. KO. KOHycos, O. C. Coagukos, W. I. LlykepBaHuK,
X. Y. YcmoHos, K. C. Axmegos, A. CynToHOB Ba 60LLKa 0/1M-
nap paxbapnurmja Kkatta-karta MaMUin TeKWUpULW UHCTUTYT-
napuaa, onvii MakTabnapHuWHIr Kadegpanapuga KUMEBUIA n3-
naHuwnap Tapakkuii aTam. ANHUKCA, KUMEHUHT naxTa y4yH
3apyp 6ynraH coxanapu 4ykyp ypraHmngn. Mapkasumii Ocnéga
Kynnab Knumé saBognapu 6apno aTungu.

I. KUMEHWHI ACOCUI TYLLIYHYA BA KOHYH/IAPU
ATOM-MONEKYNAP TAB/INMOT

1.1. Matepua Ba Mmogna

KnméBmnii To3a mMofda alHW LWapouTaa y3arapmac Gpu3mk
Xoccanap 6unaH TaBcunaHagu. Mopaganap COHW Xyaa Kynm.
YnapHu ypraHuwaa mogaanapHuHT Typ/an xoccanapura acoc-
naHun6 6up Heya cuHdnapra 6ynuHagn. busra mabvnym 6ynraH
b6apua mogganap 6upMHYKM HaBbaTAa Kyimgarn TypT rypyxra:
1) anemeHTap (cogua) 3appavanap, 2) oganin moaganap,
3) mypakkab mogganap (kv 6upukmanap) Ba 4) apanawima-
napra 6ynuHagm.

dnemeHTap 3appavanap (mMacanaH, 31eKTPOH, MPOTOH,
HeATPOH, NO3NTPOH, HEMTPUHO, ME30H Ba X0Ka3onap) COHU
l034aH OpTUK. DNeMeHTap 3appayanapiaH KUME yUyH aHI My-
XUMMapu 31eKTPOH, MPOTOH Ba HeATpOH 6Ynn6, ynap aesp-
NVK 6apkapop 3appavanap KYpUHULWMHK TalKWa 3Tagn: ynap
y3apo MabyM TapTn6aa 6UpUKNG, KMMEBUIA 3n1eMeHTNap aTOM-
NapuHU  XOCUN KWUNagw.
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Opfanii Moaaa — KUMEBWIA 3NEMEHTHUHT 3PKUH X0N4a MaB-
Xyp 6yna onaguraH Typu. byHaain mogaa chakaT 6up 3neMeH-
TAAH Ty3uaraH 6ynuo6, ynapHuWHT coHn 400 gaH OpTUK.

Mypakkab mogaanap €ku Kumésuii 6upukmanap — ysapo
MabnyM Hucbatnapga 6MpMKKaH KKK KM BUP Heya 3/1EMEHT-
[laH 1MbopaTt. YNapHUHT COHM Xyda xaM Kyn, akaT aHopra-
HUK MoAafanapHuHr y3n 200 MUHIAaH OPTUK, OpraHuK mMog-
fanap CoHM YH MUAINOHTA AKUH.

Tabuatga T03a mogdanap 6unaH 6up katopga apanalima-
nap xam ydpangun. Apanawima Tapknbu Ba y3 xoccanapuHWUHT
y3rapyByYaHAUIn GUnaH KUMEBUA BGUPUKMadaH KeCKiH dapk
Kunagn. MacanaH, 6up xun wapouTaa 6apaBap Xaxmga Bogo-
pof xnopug rasv Ba Bofopoj 6unaH xnop apanawimMacu ONnH-
raH 6yncvH. Arap BOAOPOA XNOpWA rasura anaHra Tytuaca, oy
ras éHMainau, nekmH BoLOPoA 6unaH xnop rasnapu apanawima-
cura anaHra TyTuaraHga ynap Kyunv noptnaw 6unan (6y uwHm
HUXOSTAA IXTUETNMK BunaH 6axapuil 103UM) EHaan. Peakuus
HaTuXacuga iHrM Moafa — BOLOPOA XN0pUA Xocun 6ynaau.

XKucm mogaaHuHr hasoga yerapanaHraH Kucmugmp. XXucwm
TYLWYHYaCK Xyfa aHWK TylwyHua 6ynnmb6, mogga TyllyHYacu
aca yHra HucbaTaH aH4a KeHr mMabHOHW Gepagn. MacanaH,
TeMup MopagacmaaH 6onfa, Temup iAyn penscu Ba 60LIKa Oy-
lOMNapHU Taiépnawl MyMKWH. Bynap >xucmnapaup. Lemak,
MOAAa TYLUYHYACW XNCM TyLlyH4Yacura HucbaTaH ymyMuii Ty-
WwyH4agup. bapya haHnapfa vwnatmnagurad sHr Myxum Ty-
WYHYa «maTepus» TylyHYacuanp. ByTyH KOMHOT, XXOHM Ba
YKOHCK3 TabumaT, KoMHoTAa coaup 6ynaguraH 6apya y3rapumi-
nap MaTepusHUHI alipum Xapakat LWaknnapuamp. Xosupru
3aMOH (hM3mKacu Tabbupuya, matepusa abaguii, y nykaaH 6op
6ynmaiign Ba n3cu3 nykonuo ketmangm. Matepus TyLyH4Yacu
O6unaH kapakat TyLuyH4Yacu y3apo 60FIUKAUP. Y MYMUIA KNIn6
anTraHfa, MofAa MaTepPUSHUHT MaBXyAANK LakIuanp. Xo3up-
rM 3aMOH (huM3nKacu Tabbupuya, MOAAA MATEPUAHUHT XyCy-
cuii (TMHY) Maccara ara 6ynraH 3appavanapgaH TalwkKui Tomn-
TaH WakAngup.

MoggaHWHI 3HI YMYMUWIA XOoccanapu: KaTTa-KUYMKIuK,
OYNMHYBYAHIMK Ba CUHTAMPUAMACANKAND (SbHWU (DA3OHUHT
6upop oimn 6up moaua 6unaH 6aHm 6ynca, ywa XONHW siHa
6owka mogua 6aHg Kuna onmaign).

Mogaa 3appavanapuHUHT xapakart Te3nuru Typauua oyna-
AW: Mojja 3appavanapu spuLllaguraH sHr Karta Te3nuk épys-
nuk tesnuru (300 000 KM C ™ ra TeHr).

MaTepusi MaBXyLAUTUHUHT UKKWHYM WakKim — G M3unK
MaingoH 6ynn6 (EpyFanK MainfioHW, MarHMT MaiioHK, rpa-



BMTALMOH MaiifoH) Yy «TUHY Maccara» ara amac. Pu3nk maii-
[0OH MaTepUAHUHI WYHAal WakKAnkK, y Mogaa sappadanapu-
HW 6up-6mpn 6unaH 6ofFnab Typaam Ba Oy 3appavanap opacu-
[a y3apo TabCUPUHM amasnra owupagu.

3Heprusa — Moafa xapakaTUHUHT Yn4oBu. MaTepusHUHT
XapakaT Lakiumra kapab, aHeprus xap Xus, YyHOH4YU: Mexa-
HUK, WCCUKNK, EPYFNVK, 3MEKTP Ba KUMEBWIA 3Heprusnap
bynagn. MaTepuUsHUHT KUMEBUIA xapakaTura KUMEBWUI 3Hep-
rms, KUMEBWIA XapaéHnap AaBOMUAA YHWUHT OPTMLIM EKN Ka-
Mainwun, Ba yMyMaH, Xap KaHgaii KUMEBWUI XapaéHHU TyLLy-
HULL MYMKUH.

Macca 6unaH aHeprus opacuga MUKLopWiA 6oFnaHnL 6op-
nnrvHn A. ditHwTeirtH 1905 nnga Kyingarn gopmMyna Lak-
nupa Kypcatnb 6epan: E=Tc2 6y epga T — mMogja maccacu
(kr xucobupga); E — sHeprua (0K xucobupga); ¢ — EpyFnmk
Te3nurn. by TeHrnama aHeprus yarapraHga macca ysrapuiiu-
HW Ba, aKCMHYa, Macca y3rapraHja sHeprus xam ysrapuiiun-
HW KypcaTagw.

YMyMaH, 3aMOHaBWil TacaBBypfnapra Kypa, mogga — ma-
TEPUSHWMHT TUHY X0naTugary maccacura ara 6yaraH KypuHu-
Wwnanp. MofLaHUHT 3HT MyXMM 3appadanapu XXymiacura «ane-
MeHTap 3appadanap», «aToOM 3appadanap», «MONeKynap 3appa-
Yanap» Ba YNApPHUHI «acCoLMNaHULWL» XaMa  «arperarnaHuily»
MaxcynoTnapu kupagu. Mogga 3appadyanapuHUHT Mypakkab-
NaHWLW cxemacu KyhmaarwgaH néopar:

ATOM Ba MONeKynanapHWHI accouMnaHuLL Ba arperatia-
HULL MaxCynoTnapu KaHgain 6ynuwngaH Katbn Hasap Moaga-
NapHN — «OAAniA Moadanap», «Mypakkab Mogganap» HW 3ca
KUMEBUIA GUpPMKManap XXymnacura Kuputunagu.

1.2. KUMEHMHTI acocuin KOHyHapu

By KOHyHNnap KMMEBWIA peakumsa Bakrmga coanp 6ynagm-
raH y3rapuwiapHu MUKOOPWUIA XUxaTAaH TEKLWUPUL HaTK-
Xacuga Kawdg atuaraH 6ynm6, ynap KUMé aHMHUHI Hasa-
pUIA HErM3MHW TalIKWA 3Tagu.
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KWMEHUHT BUPUHYM KOHYHN —MO Lanap Maccacu-
HUHI cakKnaHuw KOHYHMAuMpP. By KOHYH gactnab
M. B. JToMOHOCOB Ba KeiiHYanunk A. SlaByasbe TOMOHWaH Tab-
pudnaHraH:

KUMEBWI peakumanapia KaTHalyBuM fJacTnabku mogganap
MaccanapyHUHT ANFUHAUCY peakLms MaxcynoTnapu maccanapu-
HUHT AWFUHAMCUTA TEeHraup.

KaTTa Mukgopga sHeprus axpanmé ymkuwm 6unaH cogunp
6ynaguraH xapaéHnap mogganap (MacanaH, pagmoakTuB MOf-
JanapHUHT eMUpunnLLIK, aTom xamga Bogopon 6ombanapu-
HUHT NOpTNaln) MacCacMHUHI CakflaHWLW KOHYHuMra amac,
6anky MaTepUAHUHI cakNaHWW KOHYHWra 6yiicyHaam. Arap
XapaéHHUHT uccuknnk ahdektn C 6ynca, xxapaéH gaBoMuia
MaCCaCMHUHI y3rapuwn ODWHWTENH TeHrnamacu 6unaH
ngpopanaHagun:

AT =-8T (n

YHUHT maxpaxugarn C2Huxoataa katta coH (9.10 Bm-c)
oynraHnurugaH ofatgaru peakuuanapga macca ysrapuiiu
HUX0ATAA KMYUK BYynaan Ba YHW Tapo3u épgamu bunaH xam
nankawl KuiAnH.

TapKMOHMHI OHMUIANIMK KOHYHW. A. JlaByasbe 1781 iinnga
KapboHaT aHrmapug rasuHu 10 xun ycyn 6unaH xocun Kun-
AW Ba ras tTapkubugarv yrnepog 6unaH Kucnopog maccanapu
opacugaru Hucéar 3:8 akaHAUrMHU aHuknagn. LLyHaaH Kei-
MH: Xap KaH4an KUMEBWIA T03a GMPVIKMaHM TalLKW/ 3TyBYM 3/1e-
MEHT/IapHUHI Maccaniapu y3rapmac uucbatga 6ynagn, geraH
Xynoca umkapungu. by xynoca TapKnoHWHT SOUMWIAINK KOHY-
Hugup. 20 Ann gaBomuga Oy KOHYHHUHT Tyfpunuru 6apua
oiMNap TOMOHUAAH 3bTUPOd 3TM6 KenuHaun. JleknH 1803
nnnpga gpaHuys onumn BepTonne KaiTap peakuusanapra omg
TaakukoTnap acocufja, KMUMEBUI peakuuns BakTuga xocun
6ynaguraH GMpPUKManapHUHT MUKLOPUIA TapKnbu peakuus
YUYYH ONIMHTaH fgacTtnabku moffanapHUHr Macca Hucbatnapu-
ra 6ofnnkK 6ynagn, geraH xynoca Ynkapau.

XK. 1. Mpyct (1753—1826) BepToNNeHUHT IOKOpMaarn xy-
nocacvra Kapwu Ynkau. Y KUmMEBWiA T03a MOALanapHU nyxrta
aHanu3 Kungu: To3a GMPUKMaNapHUHT 'MUKAOPUA TapKnou
6Up XN BYNUWIMHWM Y3UHUHT Xyfa KYn aHanusnapu 6unax
ncéotnagu. Mpyct 6unaH beptonne opacugarn MyHosapa eTTu
Mnn gaBom aTan. By Kypaw uKKu dancaguii OKMM Kypaiim
o6ynan. MpycT ancadacn — y3NyKAUANK NPUHLUNN,
bepTonne ¢ancaacn — Y3NYKCU3NUK APUHLUNN
HOMK 6unaH topuTunagn. Kynumnmk onvmnap ysnapuHUHP
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amanuii uwnapu Hatwxkanapu 6wunaH MpycT NPUHLUNUHN
Tacamknagunap. Hatmkaga Mpyct Fonnb umkam Ba 1809 innn-
[a KUMEHWHT acoCcuii KOHYHNapuaaH 6upu TapKNGHUHT jou-
MUIANUK KOHYHW Kyingarnya tabpudnaHan: xap kaHaam Kum-
€BMin TO3a GMPMKMA, ONMHULL YCYNMAAH KATbW Hasap, yarapmac
MUKAOPUIA Tapkubra ara. MacanaH, To3a cyB Tapkuébuga 11,11%
BoJopoA Ba 88,89 % kucnopog 6ynm6, cyB Hopman LiapouTaa
0° C pa mysnaiign, 100° C ga kaiiHaigu; YHUHT 4° C parm
3nynuryu 1000 tor-m-3 €k 1 rem 3 éxya 1 r-mna'lra TeHr; y
y3rapmac 3nekTp YTKasyBuYaHNMKKa, y3rapmac KOBYLIOK/IMK-
Ka ara.

BepTonfeHUHr y3rapyByaH Tapknbau GuprkManap MaBxys-
NUTU  Xakugarn TabMMOTUHN XX acpHUHT 6olunapuia akag,.
H. C. KypHaKoB pMBOXNaHTUPAMW. Y KOTULLIMA Ba apuTManapa
xaKmxataH \aM y3rapyB4aH TapKu6am 6upukManap 6yaMwmnHm
ncboTnaan BaynapHu 6eprtonnugnap feod, ysrapmac Tap-
Knbnn bupnkmanapHum sca —fganbToHUAnap Aebd aragu.

TapKUBGHUHT LOUMUANNK KOHYHUTa (hakaT MOMeKyna Xo/u-
farv ras, CYlOKAMK Ba OCOH CylOKNnaHaguraH kKaTTuUK MoALa-
nap 6yincyHagn. ATom Tysmauwura sra 6ynraH Kpuctana moga-
fanap Ba lOKOpuW Monekynsap o6upukmanap 6y KOHyHra
o6yicyHMacnmrn mymkuH. MacanaH, tutaH (I1) - OKCUAHWHT
Tapkmbu 6mp HamyHaga T1120 chopmyna 6unaH, 6owwka 6up
HamyHaga THO 12 hopmyna 6mnaH mgoganaHUWmM MYMKUH.
BupuHum xonga’ 12 Ta TutaH atomura 10 Ta KUC/I0POL aTOMMU
KenraH 6ynca, MKKnHuYM xonga 10 Ta TUTaH atomura 12 Ta
KUCNOPO4 aToMu TYFpW Kenagu.

TapKWOHUHT LOMMUANNK KOHYHWHW Kylnaaruya Tabpudg-
nall MyMKWH: xap KaHgai Kyiim monekynsp 6upukma, Y3MHUHT
ONMMHULL YCYAM Ba LWIApONTMAAH KATBHU Hasap y3rapmac Tapkub
6unaH ncoganaHa onagu.

Kappanu Hucbatnap KoHyHW. NHrAn3 onnummn XK. JanbToH
1804 Annga MOALAHMHT TY3UANWMW Xakuaaru aTOMUCTUK Ta-
caBBypnapra acocfniaHu6, Kkappanu Hucbatnap KOHyHUHU Tab-
punagn: arap KK 3NeMEHT Y3apo GMpnKMG GMp Heya KMME-
BWIA BUPMKMA XOCUN Kunca, aneMeHTNnapAaH .OMpUHUHT Wy 6u-
puKManapgaru MKKUHYW 3NeMEHTHUHT 6Up XU Macca MUKL0pU-
ra TYFpU KenaguraH macca MuKAOpnapu y3apo KMuukK GyTyH
COHnap HucbaTuga 6ynagn. JanbTOH, MeTaH Ba 3TUMEH rasna-
PUHWHT Tapknbura abTubop Gepan: meTaH Tapkubupa 75%
yrnepog Ba 25 % Bogopog 6ynu6, yHaa 1 macca KUCM BOfO-
poara 3 macca KUCM yrnepoj TyFpu kenagn (sbHu 3:1).

ATnneH Tapknbuga aca 85,71 % yrnepopg Ba 14,29% Bogo-
pof 6op; 6y moguada 1macca KMCM BOAOpoOAra 6 Macca KMCM
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yrnepof Tyfpu kenagu (avHu 6:1). Jemak, 6y 6upukmanapa
1 macca KMCM BOZOpOAra TYFpY KenaguraH yriepog MUKLop-
napu y3apo 3:6 ékn 1.2 Hucbatmga Gynagu.

Kappanu Hucbatnap KOHYHW Xypaa Kyn muconnap 6u-
NaH ucboTtnaHgn, macanaH, cyB Tapkubuga 6up macca Knucm
BOLOpoOAra 8 macca KMCM KWUCNOPOS TYFpU Kenca, BOLOPOA
nepokcug Tapkunéuga 1 macca kucMm Bogopogra 16 macca
KUCM Kucnopog TyFpu kenagw./-Kappanu HucbaTnap KoHy-
HUHWHT MaBXyA/aurum aTOMUCTUK Hasapusa acocupga Kyinu-
jarnya nsoxniaHagn: 6Mp aNeMeHTHUHT 6UP aTOMU UKKWUH-
YM 3NIEMEHTHUHT BUTTa, UKKWUTA, yyTa Ba X0KAa30 COHAaru
atomnapu 6unaH 6MpuKa onaam Ba akCuH4Ya, GUPNUHYKN ane-
MEHTHUHI WMKKWTA aTOMU WKKWUHYM 3NEMEHTHUHI OUTTa,
MKKNUTa Ba X0Ka30 COHAaru atomsapuv 6unaH GUPUKULLIK
MYMKWUH. N/

3KBUBaSIEHTIApP KOHYHW. Mogaanap y3apo Mabjym Macca
MUKLOpnapuga 6upukagn. MacanaH, 49 r cynbaT KucnoTa
32.5 1 pyx 6unaH peakymsara kmpuwraHuga 1r Bogopos axpa-
nmo6 ymka