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C¥3 bolIu

KOMMYHM3MHHHT ~ MOAJHH-TeXHHKa Ga3acuHH
ApaTHMA XalK XYKAJIMTHMHESHHHT MYXUM Tap-
MeKJapHiaH GHpH — MalIMHACO3/IHK aCOCHH YpHH-
HHU 3rajjaiju. ‘

B. Y. Jleunn Oynpait 1e6 €3raH 3qH: «...KHM-
HHMHT 3HT IOKOPH TeXHHKACH, YIOUWIKOKJIUTH, HHTH-
30MH Ba MamuHasapd saxwu 6yiaca, jwa ycTyH
YHKaH...» i

DHT XK MalllKHaJapra ara G yaHuI yYyH yJaap-
HH JjofiuXanainfa ¢paH Ba TEXHHKAHHHT SHT CYHITH
IOTyKJapuian yHyMaH Qofifananum papxop. By-
HHHT yuyH 5ca Xap 6Mp JoiiMxaun, Xap OUp HHKe-
Hep-TeXHUK MalllMHA JeTaJJapPHHHUHT Ty3WJHIIUHA,
yJapHH TYFPH Xucobjaul ycy/JapHHH AXmH OHi-
MOFH JIO3HM.

Ama wy HyKTaM Ha3sapfaH Kaparanjga OJHH
TeXHHKa VKyB IOPTJapHia ypraHHJafMrad MalluHa
JeTajapy GaHUHAHT aXaMHATH FosAT karra. ly-
HHUHT yYyH Ma3Kyp XapCJHKHH €3HIa YHHHT CTy-
JeHTyIap AXWH TYWyHHO oagurad 6 yyiumunra xapa-
KaT KUJIUHAM, MIYHHHTAEK, MaMJakaTHMH3 Ba YeT
3J1 OJIMMJI2aPHHUMHT MalllKHa AeTaJlJIapHHU XUCOoO/Iatt
XaMja Joduxasnamra GaFHILJaHTaH —acapJapujiaH
Kenr ¢oHxanasuanm.

By papcauk myanauduuur TomkesT mosurex-
HUKa HHCTHTYTHIA yKHTaH JEeKUHANdpH acOoCHAA
ésunpu. Kuro6ga Bayman noman MockBa osuit
TeXHHKa OusuM 10pTH «<Mauinua Jertassnapu» kage-
JDACHHHHT M TaKpHUOacH XaM aKC 3TTHPUJIH.
X 03MpTH BaKraa JeTajJapHH JoHduxanampaa KyJ-
JIAHHJIaMTaH XHcobyauw ¢opMyaasaps Ba TypJaH
Xapopui OenruJlapHHHT HJIOKK GopHya OHp XHJ
6ynumun Tanab kuauxanau. By 6opana CIB (YUEK)
UHHT aJIOXHAa TaBCHAHOMAJapU XaM MaBXyJ.

[ly GoucpaH AACPIMKHHHT Mas3Kyp HalIpUHH
Taiépiamifa yHRard ¢opmyianap, MTTHOOKHMU3-
HHUHT 6§/1aK HHPHK OJIMH YKyB IOpTJapHaa YKUTH-

1 B. U. Jlenun, Acapaap, ¥aCCP [asiar HawpHeTH
4- yampy, 27-1, 192-6er,



naétrand Kabu, sur cyurru I'OCT raBcusamapu
HuObGaTra OJIMHrafH Xonna xafita HUIangM.

IIyuHHr yuyH XaMm afipuM HojaJapHHHT HH-
JeKc/japH y30exk THIHZArd cys uhogacHias OJHH-
rai xapbhuaap 6yamai, 'OCTra exu Gourka Xaax-
apo TalUKHJIOT/IaDHHHI TABCHHOMACHAA KPCATHII-
raHdua Geirusianid. [[apCIMKHMHT THLULTH y3aT-
MaJap Ba JyMaJiall HOAMHMHHKJIAPHTA TRAMJIYKIH
6o6smapu yMyMaH KalragaH HULJIaHIH.

MexanukaBHil KaTTa/IMKJapHUHT §.140B OGup-
aukaapu Xanxapo cucreMa (CH) pa udopmanaugd.

Dupox HmKeHepiHK NpaKTHKacHaa AetaJiap-
HUHT KYMUUJIUCH yuyH OelrHjaHraH AaBJaT CTaH-
JapTJaapy, HOpMaJ/.iap Ba CIIpaBOYHHKJ/AapIaru V.-
yamaap MKICC cHcremacuaa GepHJAraHAHCHHH
Hasapaa TyTHO Xamaa yKyB KapaéHuzna GeapHJa-
aurax Jofinxajam HOLIapHga CTyAeHT/Japra Ky-
JalJMK fIpaTHII  Makcajufa XucobJaminapHu
MKI'CC cucremacuia 6axapuiut yyya 3apyp 6ya-
rag aflpUM MabJIyMOT/Iap XaM 6aéH >THUIILH.

Bynnan rauikapu, 6up cHcreMana HpojaJaHraH
J/IMOB GHPJIHKJIADHIAH HKKMHYM CHCTeMara yTHUI
3apypHATH TYFHJITaH X0//ap/a pofjananniaaguran
JKajBamiap MasKyp HApCAUMKHHHT OXMpHJa HJ0Ba”
KHJIHHIH.

KuroGuuur oxupuga KkypcaTHiran anabHeT
pyixatu dolinananuirad Manba/sapHHHT XaMma-
CHHH 5Mac, 6aJIKH OJIHH TeXHHKa YKYBI0DTIap AHHHT
CTYHeHTJIADH XaMAa HHXKCHep-TeXHMK XOnuMJap
¢ofifaaHuIIM MYMKHH 6§arad Ba KMTOO Tap3uia
Halp STW/TaH acapJ/japHHrdHa y3 U4Mra oJajd.

Maskyp mapcaMk Ky/aé3MacHHH KYpuO dHKHG,
dofinanu Macaaxaraap 6epradiukIapH ydyH Tex-
HHKa (pausapu Kauauiatu M. Kyp6onosra, Tom-
KEeHT aBTOMOGHJIb TPAHCIOPTH Ba Hy/ap HHCTUTYTH
«Mauuna gerannapu» KadelpaCHHHHT XOAUMJ/IApHU-
ra Ba TOWKEHT MOJUTEXHHKA HHCTHTYTH «Mauiuna
ZeTajyapu» KadeApacHHMHT  YKHMTyBUHJIApULaH
C. Mycaes Ba C. Kocumxyxaesra Myanaud Tamax-
Kyp Guisvpapy.

Kuro6 xaxunaru y3 ¢HKp Ba MyJ0Xa3aj apHHH
Kylugard agpecra Hysnarai  KHTOOXOHJApAaH
Myannud FOAT MHHHaTop Oynangu: TOLIKeHT,
129, Hasouit xjuacu, 30, «YKUTyBuM» HaUIpHE-
THHUHT YMyMTeXHHKa afabuiTH pefakudsicH.

Myarrug.



KHWPHII

MaurMHaco3IMK CaHOAT Ba KHUINOK XYXAJHTHHHUHT TapakKKHA STHIIH
yuyH 3apyp Gy;ran TeXHHkaBui 6asa spatamd. llynpait skan, xap 6up
HITYM, HHMeHep XaMmJa OJHMHHHI BasHpacH 3amMOHaMH3 Tajalura Ty.ja
3kaBoO GepafuraH, IOKODH YHYMJH, MyCTaxkaM Ba Qoitnanu Hw kosddu-
HHeHTH IOKOpH OysraH sHrHAaH-iHCH MaulHHAJap spaTtuuigasd ubopar.
ByHHHT yYyH MalllMHaJap JOoHHXaJjauljla yJap AeTa/JJapUHHHT MyMKHH
Kajap eHTHJ1, eTapJ/y lapaxajia MycTaxKam, HilKaJaHHLIra YU1aMiIH, [aK-
JU OJAHM, MUIATHJHIIMA KyJal Ba xaBpcH3, WIYHHHTIEK, TaBJaar CTaH-
naptaapu (I'OCT) ga xy#uarax tajabgapHu TY.aa KoHAHpaguran Gy.iu-
mMra 3pHIIHII Kepak. ByHnan Tamikapu, feTajnap HUIAaH YHKKaHaa SH-
THCHIa Te3 Ba OCOH aJMAlITHPHUJIafMran 6 J/IHIIH XaM 3apyp.

Tabuuniiku, 6yHnail BasHbaHH IOKODH MaJaKajH MyTaXacCHC/japruHaa
XaJ KHJa onagd. AHa wyHgak MyTaxaccucJaap Taéépaampga eMawuna ne-
TansapH» KypCH aJjoXxuna ypuUH TyTajH.

Bup xauua ferasnapiaH TY3HJraH MeXaHH3MJap MaxXMyd 63yau6,
MabJyM HUI 6aXKapHIl y4yH MY/KaJJlaHaH BOCUTA MawuHa 1e6 aTalaid,

Xap OHp MamMHA yu Tpynna MeXaHW3MAAH: XapaKaTJaHTHPYBUH,
HXKPO 3TYBUH Ba y3aTyBud MeXaHH3MJapJaH TYy3HJTaH.

YMalIHHaHHHT 6Hp XHJ MaTepHanian tadépsaaHraH Ba afipum Gyiax-
Jlapra axkpaaMafdguran KucMH Oemane 1eb aranagu. Macanas, raitka, 6oar,
IIIOHKA, NMPYKHUHA Ba My KaGH/ap ZeTaJaapiup.

MalIMHAHHHT Mab/ayM OHp BadudaHX 6axKapuul YUYH MYyJ/DKaAJaHTaH
Ba OUp Heua feTajad TY3HJITaH KUCMH y3er fedunanu. Pexykrop, my¢pra,
HOAUIMIHHEK Ba Golrgasap y3enapra MAcos 6Y.a onajH.

JeMak, MaillMxa ysesanapAad, yseajap 3ca JeTajsapiaH TysH/Ira
6yaap 3KaH.

JKyna xym wrynaait aerann Ba yseanap 6y/aaaukH, yjaap Aedpad xaM-
Ma TypJarH MalMHajapja HilnaTuiand. Boaraap, rafikanap, Tuiag ysar-
Manap, TaCMajH ysaTMaJap, MOAUHKNHUKJAAD, BaJsap Ba Gourkanap muy-
Jlap Kymiaacujauaup. Byngai fetans Ba ysensap MamuHasapia yMyMHi
BasudanapHH 6axapajiH. ¥ JAaPHUHT TYSHJIHUIH XaMAa JIOHH XaJ/IaHHIU yCyJI-
JlapH MallldHa JerasajapH daHuia ypraHuaagH.

[yrna# kK6, MallKHA JeTaanapH dbaHH HHKeHepPJIHK NPaKTHKACHIa
Kynaa6 yupaidauras, lespad XaMMma TypAard MauldHanap yudyH ymymud
6yaran AeTanb Ba y3€JJaPHHUHT TY3H/JHUIMHA XaMAa yJAapHH HKTHCOAMH
KHUXATAAH TeHaMJIH KHaMO XHCOG/all Ba JIOHHXaJall yCyJsIapHHE ypra-
HYyBYH GaHIHD. 0

by dau nasapu#i mexaHuka, MexaHH3M Ba MallKHAJIAD HA3apHACH,
MaTepHaJIap KaApUIHAHTH, METa/11ap TEXHOJIOTHACH Ba YH3MAaUHIHK KabH
dannapra acocsnanagu. Uy 6unan 6upra, y MalIHHACO3JIHK HXTHCOCIHK-
JIADHHH ypraHyBUH MaXcyc (paHIapHHHT aCOCH XHCOOIaHAH .



Maiuyna fetannapu Kypeuja ypraHunafiHrad acocuit ietans Ba y3sed-
Jap ky#mjarunappan ubopar.

1. [erannapran ysennap, y3ennapiaH MalllHHa XOCHJ KHJHIU YUyH
yJapHH y3apo KaHpaHaup BocuTa OU/aH 6up-6HpHra GUPHUKTUPULL 3apyp.
AnamyHnai Basudpanu yraiauran 6MpHKMaJiap Ba yJ1apHH TalIKHI KHJYBYH
KHCMJ1ap Tpynnacy MaskKyp KypcAa YpraHuJaguraH JeTanJapHUHT GH-
PHHYM TYDKYMHMHH TalIKHJ 5TaJH.

2. MamunanuHr sHeprusi MaH6au OMiaH Ml GaxkapyBuH KHUCMJapH
opacuja xousaamub, xapakar Te3JUrHHH Taaab KHJAHHTraHHuya GOLIKa pHLl-
ra UMKOH 6epajuraH BOCHTa Xap TYpJH ydammarapoup. Byupaii ysatma-
J1ap Ba yJapHH XOCHJ KWJIYBUM JeTa/jlap MallHHA JeTajlapd KYpCHHHHT
fiHa 6MD KMUCMHMHHU TallKWJI KHJIaaM.

3. Mabnymku, aliamagurad xap Kaupa#t JeTaJHUHT XapaKaTHHH Tabe
MHUHJIAll Ba yJIapHU YPHATHIL yYYH 6a4 Ba Yxap feb aTanaguraH jeTaJjliap-
JAaH ¢ofjanaHuaanid. Ban Ba yxJap Y3JapHHUHT TasHYJapura sra
6yuIN KepaK. DyHjaH TalikapH, XapakaT/anaAuraH Gup y3es HKKHHYH
y3es OMJiaH Y3MHHUHT BaJJ1apH OpKaaM yJaHagu. Bannapem yJaaml yuyyH
3ca Xap TypJH MydTasapiaH doiinananunazi. bunobapun, Tanab KUIHH-
raH aiJlanMa XapakaTHH TabMHHJIGHIWraH BajJjap, yk/ap Ba y/JapHHHT
TasiHuJIapH XaMza BaJJiapHU OMp-OHMpH OMJaH yjaalpuraH mydranap Ma-
HIKHA JIeTaJJIaDMHUHT HaBOaTAATH TYPKYMHMHH TalUKHJ KHJaIH.

4. IOKopuaa xypcaTHaranJapAaH Taulkapu, TYpJH IpyXKHHAJap,
Mo#Jalll CHCTEMACHHH TAalIKMJ KHJyBUH KHCMJap, KOpNyC fAeTaJjjap Ba
uwy Kabuaap xam fespJy XaMMa MallHHaJapia yupaigy Ba MasKyp Kypc-
Jla YpraruJazy.

JeMak, KynuuJuk MallMHaJap yu4yH yMyMuil 6ysran 6upukmaiap,
yaammarap, 6a4 Ba YKAAp, YAGPHUHE MASHUAGPU, Mypmaiap, npysxcuna-
Aap Ba MypAu Kopnyc Kucmaap MallliHa JeTaqjapH Kypcuja ypraHuiaaju-
raH acoCHil JeTasb Ba y3eJJlapHU TALIKUI KUIaaH.

bByoxk onumnappan Agaomys (aHru spagan 3,5 acp uarapu) Ba Jleo-
Hapdo-0a Bunau (1452—1519 #innnap) 3 acapsiaphia noAMMNHUK, THILIHE
FUIHPAK, 3aHKUPJIM y3aTMa Ba TyPJH MalllHHajap XakHuua 6ab3u Mabiy-
MOTJapHH" épuTran Gyjcanap-ia, MallMHaJapHH XHcobJall Ba JOHHXa-
Jgam ¢danura dakat X1X acpga acoc CoMHAH.

Poccusifa MaliMHaco3/HK Has3apHACHTa acoc coqrad oauMm «Mallnna-
Jiap xakHja ovMMaBui Jekuusanap» (1859 i) pa «K yrapum MaluvHaapH Kyp-
cu» (1872 i) Homau acapraap myanandyu nped. H. A. Buwuneepadckutioup.

«MawKHa aetannapH» 1e6 atanrai OMpHHYM KUTOGHHH pod. B. JI. Kup-
nuves 1881 jmnpa IletepGypr maxpupa wawp STTHPAH. YiIa BaKTAaH
pHBOXKJaHa 6ollsaHraH Oy daHHH OOHHTHINAZ BaTAHMMH3 OJHMJIAPHAAH
I1. K. Xyodsaxos, A. H. Cudopos, M. A. Casepur, H. C. Auepran, H. H.
Koawun, B. A. Jo6pocoaeckuti, A. H. Ilempycesus, H. B. Kydpssyes,
J. JI. Yacosntixos, J. H. Pewemos Ba M. H. Hearos acapsapn MyXHM
poap yitHaiigu. Yer sa onumaapugan K. Bax, @. Pemuep, O. Peiinoasdc,
A. Bammepgpenvd, B. Jlowe, E. Bakunzem Ba L. [luenretinyne MallHHA
JeTajsapH ¢aHura ouj acapJjapd XaM AHKKaTra casoBopiHp.



Bupunuu xuesm

MAILIMHA JETAJIJIAPUHU XHCOBJIALLI BA
JIOUUXAJIALUTA JOHP YMYMHH MACAJIAJIAP

I BOB. NETAJIHHHI' KOHCTPYKLIMACUT A HUCBATAH
KYAHJIADUTAH ACOCHUHA TAJIABJIAP

Jloiinxanaraaurau Aerans, 6upur4uuOax, affky WAPOMTAA HuIIAl Jiad-
KaTHra sra, SbHH MabJAyM BaKT JaBOMHJAA y3 MyCTaXxKaMJIMTHHH TVyJaa
cagaafinurad, opTHKYa PeMoHT Tanab KHAMal uran 6 VIHIH, UKKuHYuoan,
TYFpH HULJIAIM,y4UH4UOaH, MAIIHHAAAH QofaNaHHLIa OfAM YUYH XaBd
TyFAMpMaiinran OYJumM, mypmunuudan, Talépaannunig TeXHOJMOTHK HYK-
Tay nasaplaH KyJaail Ba TeXamid, AbHH MYCTAXKAMIATHHH CaKJaraHu
Xosja V/yamJslapd KHUMK, UMKOHHM 6Opduya eHrua O6YJudmid Ba  ap3oH
TYUIMIOH JIO3HM.

Bunobapin, Xap OHpP KOHCTPYKTOp JIOHHXaJaras MaxCyJOT IOKOpPH

cudatan OGYJIHILIM yuyH y loKopupa 6aén  sTuarad Gapua TanaGaapHH
Xucobra oJIMOFH 3apyp.

1-§. JeranaapHudar HuLIaw Ja€KaTH Ba YHH TabMUHJIAW

Mycmaxramaur, buxpaur, uccukbapdowirur, mumpawza Ba eduiuuiea
qufamAusiuk AeTATHUHT WAl TaéKATHHU aHWKJajifurad acocuii 6enru-
J1apJHp.

HetanHUHT HILJIall JAEKAaTHHH Kakicu Geqrura Kapa6 aHMyJgaml Jo -
3UMJIMTH Wy JeTaJHHHI Hujaw  mapoutura Gornuk. Macanad,
CHpNIAHHO HMUIKAJIAHUU MOJUIHMHMTHHHMHT HULJIAIl NAaéKaTHHH aHUKJaW
yuyH acocuit Ge/rd edusHuIra YUHAAMIKINK 6Yica, 6oaTIap YUyH, MyCTaxX-
KAMJIUK, BaJjaap YyuyH 3ca OMKPJMK, MyCTaxXKaMJHK Ba THTpalura
YUY JaMIHIHKAMD .

Mycraxkamamk. Vlunam mapouTnHpa feTaJHUHT AedhoopMalya/iaH B
Mebépufa 6yarany xonga, cMHMail Ba GeHYKCOH HuLIail OJHIL XYCYCHATH
YHHHT MyCTaXKaMJIHTH ReHHaalu.

Sluru perasnap JoiMxanamja, aBBaJIO, YJNAPHHHT MycTaxkaMm 6y-
JIMUIMHH TabMHHEJAI 33apyp. )

Bukpsuk. Dab3nm gerannap, -aliHMKCa Ky4 TabCHPHA HiJIalguraf
IeTajsap y4yyH MYCTaXKaMJIHKHHHT Y3 eTapsd Gyimaiau.Macanax,
MabJyM KyY Ba MOMeHT TabrCHpHZa ailnaHaéTraH Baj MycTaxkaM GyuH-
mMra Kapamaf, pyxcaT STHATanWjaH OPTHK 3THJIHWIM MyMKHH. Dynpai
BaJl HIIIATH/AMAC/JHMIH Kepak, YyHKH Bajara YpHaTHJ/raf jgeTanjap, ma-
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cajlaH, THIJIM FHAAMpAKJap opacHiard Macoda uverapajauran Gysnapd.
BajHMHT pyXcaT STHJFaHHAAH OPTHK 3THUJHIK Gy AeTajNapHHHT MyJ-
JKanjaruias HArapy HMijgad uyHkuiupra caba6 6yaagu. LIyuuHr yuyH
6ynpaf jeTajanapHUHT MycTaXKaMJHTHAAH TallKapH, GHKPJHCH XaM Tab-
MHH/IAHHMIUY JIO3MM. DyHHHT yYyH A€TaJHHHT Kai epH KYINPOK 3THJMLIH
MyMKHH Oysca, yina epuaart AehOpMalUUsIHUHT KMAMAaTH aHHKJaHAnW)Ba
pyxcaT 3THJTaH KHiMaTH GUJaH TaKKOCJIaHaiH. Arap Xucob/alli HaTH¥E-
CHJa TOIMJITaH KHAMAaTH pyXCaT STHJATaHHAaH KHUHK €KH yHra TeHr 6jaca,
JleTaIHHHT OMKDJHTY KOHUKADJH 1e6 Tomunagy.

[lynn nHasappa TyTHII Kepakk, 6ab3M [JeTaMJlapHHHT XajjaH Tall-
KapH OMKp OyJMIIM yJapHHMHI uMAaMIHJMTHra canbuii TabcHp Kypca-
Tagu. MacanaH, nynatiaH TaAépsaHraH THILIH FHIIAMDAK THILJIADHHHHT
ODPTHK AapaKaja OuKp OYJMIIM HIIJAll BaKTHAA AMHAMHK KyuJapHHHT
naiigo Gysamiunra Ba WOBKUHHMHT KyyaHuiiura onu6 xenapd. Jemak,
3apyp XoJ/vapia AeTajJIapHHHT MabJyM Japaxaia GepusyBuaH OysuilH
Tanab stunagu. erannmapuuHr GepHJyBUaHJWULH MaTepHaJsjap Kapliu-
JINTH KyDCHAA KeJTHPHJraH ycyanap .OHsaH aHHKJAaHaIHu.

Tutpawra uupamauank, MaminHanap Hall Te3JUTHHEHT To60pa OLIH-

PUJIMILK Ba JeTaasap OFMPJHTHHMHT KaMaHTHPUJHIUN Xap XHJ THTpall-
JIADHHHT nafiio GyJIMIIM yuYyH HMKOHHAT TYFAMPMOKAa. MabiyMKH,
THUTpalllap- MallHHAHMHT HILJAIUKra canbuit Tabcup KypcaTnb, AeTannap-
HHHT TOJIHKHMII OKMGATHIA HIUJAaH YHKHIIMHM Te3dsaTagu. by Gopana pe-
30HAHC XoAxcacH aitHukca xaeduuaup. Oparaa, JeTaJlapHHHT THTpalira
YMIAMJIHJUTHRY TabMHHJIAUl YYYH PE30HAHC X00ucacuru Keamupub wu-
Kapaduean omuarapuy tykomuus Kepax. MabiyMKH, pe3oHaHC XOAHCACH
JEeTaJIHHHT ¥3una xocus 6yaajuran xycycud te6paHHIl yacTOTaCH TalUKH
Ky4 TabCHpHAa 6ysnaguran Te6PaHHII yacTOTacH GuyiaH OuMp Xua Gyaud
Kosrakaa py# Gepagu. LUyHHHr yuyH, 6y HKKH yacTOTaHM XxHuco6.al,
Gup-6upura TeHr 6Yan6 KOJIMACJIHTHHH Ta'bMUHJAII Kepak. bynaaun Tam-
KapH, MalllMHaJapAa THTpall XOAMCAacHHHM KaMaHTHpHII y4yH THTPOK
CYHAHPTHUIAD/AH, ABHH MAXCYC 3J1aCTHK 3JEeMEHT/IapAaH XaM ¢oiaananu-
Jaju.
Hccnkka yppamanank. Tapkubupa Oup-6MpH OHaH HIIKAJaHyBUM
Jetannap 6yjraH MallHHaJapAa TeMIepaTypaHHHI MabJAyM JapakajaH
OpTHO KeTHIIH KYMUUJIHK JeTa/IaDHUHT HIINra cajabuit TabcHp Kypca-
tapd. lyHuHr yuyyn Oynfall MallMHajap JofHxanauija yJsaapaa XoCHJ
6yaaiiraH HCCHKJHKHUHT MeBePUIaH OPTHO KeTMaCAKBTUra, AbHY

Q<

6yJMIIKNra 3pHUIMOK 3apyp, 6y epaa Q — MallHHaga XocHJ Gysaguran
MCCHKJIHK MHKJAOPH; (J; — MallHHaJaH TallKkapura TapKaJyBYH HCCHK-
JIUK MUKIOPH.

Eiimauwra uxramanauk. HMioutalr BakTHaa HIIKaJaHyBYH jeTajap-
HHMET HMIJalm AaBpH eHHJHI fapa)kacHra xapa6 OesiTHJaHafH. Efinnnm
HATIIKACHA JeTaJHHHT YauaMyiapH yarapajd, Oy sca 3 HaBOaTHa ein-
rai JeTaJHHHT HOTEKHC HIIJAIlHra caba6 6ynanH; METaJly1 KeCHIIl CTaHO-
FHHEHT JeTainaph efiunragna sca Oy CTaHOKAA TaHEpsaHraH MaxCyJior
HoaHHK uukagd. [IyHHHT yuyH JeTaJHHHT eAWJHIHK MabJyM JAapaxara
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Japra, Macanad: a) kalyJ KHJIMHra" xuco6.alll MeTOAHHHHT Ba XHuCOO
CXeMacHHMHTI aHMKJ/UTUra; 6) geTanra TabcHp 3TYBUM KyY Ba MOMEHTJAP -
HUHT KaHYaJMK TYFPH XHcoOra  OJIMHTAHJMIHMra; B)  HUIJIAaTH/A-
JIMraH MaTepHaJHHUHT OHp XKHHC/HJMK fapaxacira Ba XOCcaJapHHHHT
KaHYaJUK YpraHWITaH/JIMrUra; r) ASTaJHHUHT [IAKIM, Ya9aMJ/apy, CHPTH-
HUHT X0JaTH Ba cudaTura; fA) JAeTAJHUHT MYXUMJIHMK Japa)kacura
GOFJIUK.

IOKopHAa KeNTHPUIraH/aap MyCTaxKaMJIMK 3aMacHHUHT KUAMarura
TabCHP KHJAYBYH HAKTODJIAPHUHT acocHiigapu 6Yaud, OyHAaH TawkapH,
xXucoSaul éky tampuOa By OHIaH aHHKJIAHUIIH Kyla KHHMH Gyaran
tdakrops1ap xam 6op.

MycraxKaM/IHK 3anacHHHUHT KUAMaTHHH MyYMKHH Kalap aHUK TONHLI
yuyH guddepenunan ycyanas dpoiinasanum MabKya Kypunaau. By yeyara
GUHOAH, MYCTaXKaMJIHK 3amacu _n y4ra XycycHHd Ko3QPUIHEHTHHHT K-
mafT™MacH CHPATHAZ TOMUIATH:

h =Ny N, 1y, (3)

6y epma ny — feTanra TabCHP KUIYBYM Kyd B4 MOMEHT/IAPHHHT XaKU-
KHi KuiiMaT/1apy 6ugaH XMcoOMall yuyH Kabya KHuuHras KuiMariap opa-
cumaru apKHH xHcobra oayBue Koshpuuuent. Erapau mapaxana 2HHK
Xucobaamw ycynnapupan GoinanaHuarania n, suur Kuimara 1,2 ... 1.5
opacua Gyammy Kepak. KyulaHum aHUKJIMK fapakacH Kampok 6ynran
ycynnap GuiaH TONMJATraHAA, WIYHUHTAEK, OMKDJMKKA HHCGATaH 0KOPH
Tanab Kyiuaragga n, = 2 3, alpuM Xosnapaa sca yHAAH XaM KarTa
6YHIIN MYMKHH.

Xuco6nanaérran jeras/lapiard KydJIaHHIl KMAMaTHHH eTapaM napa-
»Kaja aHHK TONHLI UMKOHM 6yuca, ny = 1 KHau6 xaM oauHay.

1, — MaTepHaJHUHT OUDP XKUHCIUIUIHHH, JeTalb TalképJall TeXHOO -
rusic 6ysuarad TaKAHpAA MaTepHasJ MeXaHHKaBHM XOCCaJapHHHMHT HOPD-
MaTHBAa KypcaTHIranuaaH Gapk KUIHIIMHH XHUCO6ra OsyBUH KO3dH-
LHeHT; MJACTHK MATEPHAJIAD YUVH 7o KO3DPUIHEHT no OUsaH Oeqarusa-
HaJH Ba YHUHT KHHMATH, MaTEePHA/THUHT INTACTHKIIMK [aPaKacH Gox/0s T
kapa6, 1,3 2,2 opanuruna 6ynanu (1- xansan).

l-XxagBaa
Oy /0B 0,45 0,55 0,55 0,70 0,70 0,90 l
Mg = Ny 1,3 1,5 1,4 1,8 1,7 2,2 '

YHua miacTHK GyJMaraH xaMaa MypT MaTepHaiap yuyH n, KO3hpdH-
IIHEeHT n, OWJaH GeqrHIaHajgK Ba YHHUHMr KufiMatH 2 ... 6 opanuruna 6Y-
Jaanu (2- xagpan).
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2-apgBad

MycTaxKamHK 3amacH

MaTepran xapakTepu ny = n,

Kam nnactuk njna taap 2
Bup xuHcam MypT MaTepHaliap . 3
¥1a MyDT, KY1I KuHCIR (KepaMHKaBHH) Ma‘repuannap 4

D W

n, — Ko3(bHUIHeHT XKyjla MyCTaxKaM Gy/IuIIK Tajlab 3THJIUMraH My-
XHM J€TaJIApHHHT MYCTaXKaMJHK 3allaCHHH KJIIMMYa PaBHUIA OLUIMPHIN
Makcaguna kKupurHaanu. Opatna, yHHHT KuiMatH |1, 1,5 opasnurnaa
6yaany.

IOxopuaa afiTuarangapra Kypa, ieTanslapra TabCHp KHJyBYH Harpya-
Ka BaKT MoGaHuuja y3rapmac 6yaran xoJviapaa, pyxcaT 3THJATaH KyuyJa-
HHIIHUMHT HUC6aTaH aHHK KufimatH (1) Ba (2) dopmynanap épaamuna Kyhu-
Jiaruua TOIHJIaau:

a) nJjacTHK MaTepHaJLiap yqu

[ol=

6y epia € = (crﬂ()d/(ook)10 6ysm6, Kecum AuameTph d 6yarad jetass
MaTepuaJd OKYBYAHJIHK YerapacuH¥ Juamerpu 10 MM 6ysranfard OKYB-
Y2HJIHK YerapacMra HuCOaTWHM Kypcataid. [lemak, €, JeTaNHHHT YJ/1YaM-
Jlapd OPTHLIM OWJIaH OKYBUYaHJIMK YerapacHHUHT KaMaHHIIMHM Ky pcaTyBuH
KO3QHUMeHTABD;

6) KaM IJIaCTHK Ea MypT MaTepuasap YuYyu:

BOK (4)

ﬂl n2 ﬂa

g, ‘€

— LA *
[o]= K, nynyng’ (5*)
Gy epaa &, = (g, )q (0,);o 63716, kecuM ruametpu d 6yJran jnerasb Mare-
PHaJM MYCTaXKaMJIMK uerapacHKHI AuaMetpd 10 mm GyJaranjaru Mycrax-

~
<

€0 "' 7
q9 g
26 N T2
A q? \
08 ™ 06
N 05
N 4
97 - 04 S
03
10 2030 30 (00 200 500dmm 0 2030 50 100 200 500 dmm
2. waka, 3- waga.

* By epra ran wHepman Ky'-l.'laﬂnwnap Xakuaa Gopanu. Kentwpuaran ¢opMyina-
apAaK ypHHMa KYulaHHUMIap YYyH ¢l ianaHn 3apypUATH TYFHJCa, Yaplar o yp-
HUTa Teruuy T Kyiumaann.
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KAMJIMK yerapacura HHcGaTHHH KYp-
JETaJHUHT Y- 7

catagu. [lemax, e, T T
yaMJIapy OpTHIIM GuJIan Mycrax- 42

KaMJIdK yerapacHHHHT KaMaHuIM- T (

HH KypcaTyBun KOS(OHUHMEHTIHD. %8 2 (}C‘E 3
€ox BA €, HUHT KHAMATIADHHH 2 =400 ST ) )
Ba 3- WIAKJ/IAaH OJHIIMYMKHH. K .— 24 7 L r
LMaMeTpJapd NOFOHAJIH y3rapyBuaH 7 n

Ba LIOHKA Y4yH Vimkaapd 6Ya- 20\ N\ 7

rag ferajjiapia XoGHJI 6y/1anuran 5" 133 7
KyuJIaHULI KOHII@HTPALlUACHHH 46 7 _ {77120 [
(TynnannmmHE) XHcobra OJYBUH - 09N =
koaddunuent. Onataa, K, nasa 12 2 I —

puil iy GuNaH TOMWJraH KOHUEH- 10 l |

Tpaums Kospduunentu, o, &ku o, U 02 804 005 Q08 01 g12r/a
ra TeHr jJe6 Xxuco6nanain. K,
. D r 4- makJ.

HUHT KWHMaTH — Ea — HHCOAT-

Japra Gorauk 6Y/n6, Maxcyc AMarpaMMasapiad OJNHHAIH (# — MOFOHAHUHT

IOMaJIOKJaHUW pajHycH). 4- AKJAa MWIyHAAN AuarpamMalapian  GupH

KeJITUpHJIray.

ICkopuaa 6u3 Jeranra TabCHUp STYBYM HArpysKa BakT YTHWH GuJaH
yarapmac GyJraH XxoJiapjla pyxcaT STHJTAH KyuJIaHUINHM TOMHLI YGyJI-
JIapHuH KYpHO uHMKIHK.

Mabnymku, MalnHa y3eqslapHHH TAIIKHJ 3TYBUH aKCapHAT JeTaJsiap
Xapakatna 6ynapu. Bynpait xoanappa fgeraJJapra TasCHp 3TyBYH Harpys-
Ka (IOKJaHHMII) Ba YHAAH XOCHJ Oysajural Ky4IaHHII BakT YTHIIH GHJaH
yarapu6b Typamd. IyHHMHr yuyn Oynaall AeTaqJIapHMAT YHIAMIHJIMTH
xucobnaHany. UHRaMaHIHKKa pyXcar STHJTaH KyWIaHHWHHHT KHAMaTH
sca Jeranra TALCHP 3Ta€TraH HAarpy3KAHHHT y3rapuu xapakTepHra Ky
xuxaTaan 60raHK. OjaTaa, TabCHP STYBUH Harpy3Ka Ba yHAAH XOCHJ 63-
JMajUral KyulIaHRUUIap cummempur (5-AKy) EKH NYAbCAYUANAHYELL
(6- waka) uHka 6uaaH y3rapagi.

qunaﬂnumapﬂnﬂr MaKCHMaJ Ba MHHHMAJ KMAMariapd HUFUHIUCH-
HHHT IpMH LHKJHHHT YPTaya KyuJaHHIIH, aHUPMACHHUHT SPMH 3¢a IHKII--
HHMHT aMIIMTyAacu jefnsani. [lemak:

G. — omax T omin‘ G. = Omax — %min

p 2 a

laptau paeumpa, o, — URKJHWHT §3rapMac KMCMM, O, 5Ca y3rapys-
yaH KHCMH Je6 xkcoGnaHain. IIMKIHHHT XapaKTepunu aHHKJAWl YYyH
acummm;urmufc Kos¢duyuenmy KUPKTWIAAH. YHHHT KuBMmatH: 7=

=0 . 'c . Macaizu, CHMMETPHK UMK/ GMJaH §3rapyBud KY4/IaHUIIAP
YUyH
T g
r= min — max — _1 ,
g g
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g
-4 r=-1
S 5 3 —
3 g &
o )
. [l —
u:é Baym ¢ Sl
A Baxm
&S
©)
[5- waka. CAMMETDRK LHKI. 6- waxs. [TynbcalMATaHyBUH LUHKIL,

Ty/IbCALAAIAH YBYUH LMK/ OMJaH y3rapyBud KywIaHHUNIAD YYYH 3cCa

6ysagv. AHa IIYHHHT YYYH XaM JeTaJjard KYWIaHHIl CHMMETPHK LHKJ
GusiaH yarapranjia uerapaBuil KyuwlaHHUI o_, GHJaH, MNYJeCALMS/IAHyBUKR
UuKJ 6usiaH y3rapranfa sca o, OusaH GejTHJIAHALH.

TabcHp KHJIyBYM HArpy3ka yarapyBuaH O6ysrania, Aerangard KyuJa-
HHILI OKYBYAHJHK YerapacujaH xaM KHuuk 6ynunra Kapamai, AeTajb Uil
XKapa€Huia CHHHO KeTHUH MyMKHH. DyHHHr ca6abu mykH, y3rapyByaH
Ky4/laHHII TabCHPHAA 6Yaran JeTaqHHHT KYHAAJaHT KeCHM 103d y3rapa-
AMraH XoHsapuna KOHUEHTpalUs/aHrad (Tynsanrad) xymuMmuya KydJa-
HHILJIAp TaBCHPHAA JeTajna aBBaJ XKyaa KHYHK Japasap nadpo 6ymajnu,
cyHrpa ysap Karrasaua Gopu6, HeTaJHHUHT CHHHIUHTa OJH6 keaanu. Ile-
TaJHHHT Oy X0/aTAA CHHHILHK moukuus 1eb atanann. [leTa JHHHT TOMHKHILIa
KaHya, MK Gapyoll GepHIIMHH XHco6.aall yuyH «udamauruk Yezapacu aeb
aTaJIaMraH TyUlyHYa KHDHTHIAAH Ba KyYJaHHII CAMMETPHK LMK/ OUIaH
yarapranja pyxcar 3THJraH Ky4JaHHII Kyiiuaaruya aHHUK/AaHa H:

g_j1&
[o_,1= Ky mmans B; (6)
6y epia K,— XaKHKHil KOHLEHTPAUUS KOShPUIHEHTH. YHMHT KHAMATH
Hasapuif Hys1 GuJaH TOMWJIaJMraH KOHUEHTpaluus KodpdHUMEHTH &, AaH
KHYHUK 6y /H6, KyHAudaruua agMKJIaHa[H.

G_l -
K

o = (U—I)K ¢

Hemak, K, kosppuuuents feranna KydJaHHII KOHUEHTpauusick GyiMa.
raH X0.J1aT/ard YdJIaM/THIAK YerapacHHUHT LIy AeTallb KYUJaHHII KOHIEHT-
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pauusAcH naino 6yJsafinran xkUJIMG SCANraH XOJaTlar ynjaMJIWJMK yerapa-
cura HucGaTHHM KypcaTaiu. K, TaxpuGa #y.au Ounas apukJamanu. [e-
TaJNapH¥ XHco6jamaa 6y Kos¢GHUHMEHTHHHT KHHMAT/IapH JIeTalJapHHHT
IIaKJH Ba MaTepHaiura kxapal, CNpaEOUHHKJ/apAa KeJTHPHJTaH Kajipaf-
JlapiaH OJMHaLH.

€, — A€Ta/lb KECUMH YJIYaMIapMHMHI YMAEMJMJIMK YETapaCHHHHT KHil-
MaTura TabCHPHHH KypcaTyBuu KosGduument. By xosdduument xyfiuma-
THYa aHMKJaHaLH:

_ (o_1)d
0 (0_Dwo?

6y epia (0_,)s Auamerpy d 6¥VJras JETAJHHHT UYMAAMJIWIAK YErapacH;
(0_,)10— Auamerpn 10 MM KuauG OMMHTaH Ba J1aGOpaTOPHSid CHHA/raH
JleTAJIHUHT YMJaMauauK uyerapacd. Opatha, €, Maciutab ¢aktopn 1e6 10pH-
THJAIM Ba YHUHT KHHMarH, [eTaJHHUEI MaTepHald XaMaa YJ/uaMm7iapura
Kapa6, crpaBouHMKJapAa Gepunanurad rpadukJapias OJMHAIH.

f — merany CUpPTH XOJATHHUHT TOMMKHLI uYerapacura TabCHPHHH Xa-
paKTepJoBYH KO3hQULMEHT; Yy JoHnXanasaéTran JieTalb TOMMKHIL uerapa-
CHHMHT CHPTH JKWJIONaHTaH HaMyHa [€TaJHMHI TOJNMKHII ! Yerapacura
6yaran HHCOaTHra TeHT:

p=0_,'

Hemax, p xos(pHUHEHT TONHKHLI YerapaCHHUHT OPTHIIM éKH KaMaHHLIH

MYMKHHJMIHHM KYypcaTaiu. Jlodnxananaérran JeTajHUHT CHPTH HaMyHa

JeTajsiHUKuaan émon Gyaranna, p << 1, sxmu 6yaranga sca p > 1 6y-
JIajH.

JleTa/IHVMHT TOJIMKHLI yerapacHHY OWIMPHUIL MAKCaa¥Aa YHHMHT MycTax-
KaMJIKTHHH OLIHPUIIHUKT Xap XHJ yCyJ1apuian ¢oiigananuaand. byunaid
xonnapaa 3 uuHr xuiiMmatn 1 3 opasiuruga 6yaany.

Harpyskasunr yarapum uug/au nyabcauusnaHysuu 6yarania pyxcar
STHJIraH Ky4WIaHHLI KyHAuzarnya TONHJAJH:

210_,4]
0] = —5—5— (7

0_, o

6y epia 1p — Vyarapuin LUHKJM CHMMETPHK OyJ/MaraH Ky4IAHHILIHMHT Mare-
pHa] MYCTaXKaMJIMrAra TdBbCHPHMHH KypPcaTyBuM Kosdduuuent. ¥ KyHduaa-
THYa aHHKJAHHIM MYMKHH:

20_, — 0,

Og
Kypunu6 typubamku, ¢ xospduimest o_, OunaH o, ra GOF/IHK.
Aiipum nynar Typaapu* yuyw o_, Ba 1) HHUHT KMiMamiapu 3- xalpanja
KeJITHpHJIraH:

* )Kanpanfa nyaaTAaDHEHT GY3HAMWAArH MYCTaXKaMIUK vuerapaslapuriHa Kej-
THPHJIT2H.
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3-ansaa

gy Mlla G_y, MIla ¥
1 2 3
400—500 170—220 0
480—600 200—270 0,05
600—750 250—340 0,05
700—850 310—380 0,1
850—1050 400—450 0,1
1050—1250 450—500 0,15

IOKopuza 613 pyxcat STHATaH Ky4/MaHHUIHK aHHKJIAIIHUAT Judbeper-
uMaj ycyau Ounan TaHuuyiMK. By ycyn Gowka ycyaaapra Kaparanga
aHHK HaTHxa Gepca-fa, GMpMyHYa MypakKa6 Gy/iu6, yHAAH MalIHHACO3-
JIMK, TPAKTOPCO3JIHK Ba 1y KaGu/1apaa ¢oinafanuiaanu. bouika xonaapaa
3Ca XKajBaJ yCyJaH KYIPOK HIIIaTHIANH.

Pyxcar sTuiran KywlaHHUIHH KajBaj] yCyJH OHIaH TaHJIaWl Kyja
KaJUMJaH MabjayM. ByHMAr yuyH GHpHHYM yCTYHHMAa MaTepHaJHUHT HO-
MH, KeHMHTH/IapHJa 3ca pyXcaT 3THITAaH Kyd4IaHHI KUAMAT/IapH KeJTH-
PHJITaH XKajBajnapian doinananmaaiu. byngaf kagsannap maxcyc nato-
paTopusJapia Xap X/ MaTepHaJIapAan Taii€pJaHrad HaMyHa JietaJliapHu
CHHAWI iy OKuaH Ty3UJAAM Ba TETHUH afabuérga Gepunaid.

F Unrapu Tysumirad appajjapia pyxcaT 3THATAH — Ky4JIaHHIUHMHT
KHFMaTH ¢akKaT MaTepHaJHHHT MEXaHHKaBHil XoccasapHraruua GOFJIMK
Xosia keatHpuaap sad. CyHrr HH/Japaa KajgsaJjsiap MyKaMMaJlJalTH-
PWJIAM, ynapia KeJNTHPH/IraH KHHMaTjap AeTajb y4yH HIIATH/IaJAHIaH
MaTepuHaJIHMHI ME€XaHHKaBHi Xoccasnapu, TabCHP 3TyBYH Kyd Ba MOMEHT-
JIADHUHT XapaKTepH, NeTajHHHT HILIam KOAH Ba LIapOMTH 2BTHOOpPTa
OJIHHTaH Xoa1a, AuddepeHnyan yeyatapaas doitgananu6 Tysunagu. ly-
HHUHT yuyH, pyXCaT 3THJIraH Ky4/aHHIUHH KaJBaJ/laH Tan/aul ycyJ/u aMas-
Ja XKyJla KeHT KYJJIaHUIanHu. .

Tan mycraxkaM/uK Tyrpucuia 6Opap 3KaH, WIyHH XaM TabKHma0
JTHII KepakkH, feTajb CHHHII HATHHKACHIA MIUJAH YMKMIUJAH TallKapH,
uulL cupmurune 6ysuauw oxn6aTuaa XaM Uilra gipamMail KOJIHIIH MyMKHH.
By xo.1 neTanb CHpTHAA XOCHJ 6Y/IaNMraH KOHTAKT Ky4/laHHIIra GORTHK.
Konrakr kyunamuwn 6up-6upura ypHHHL 103ajmapu  yuayaMd KOJraH yJ-
yamylapuiad 6up Heya 60p KM4uK OyAraH UKKH feTanp CHPTHAA XOCHI
6ysmagurad Ky4naHHwaxp. Macanau, GUP-OMPHra CHKHO KYMHJTaH HKKH
Wap €KH POJIMK CHPTHAA Xocua GynafuraH KyulaHumiap KOHTAaKT Kyd-
JaHuuIapaup. Arap feTanb CHpTHAAry KOHTAKT KyujaHdil PYyXCaT 3THJ-
raHuaH Kkatra 6yJca, y Xo/aAa 93uau OKHOATula yakanaHHUI, A8P3 Ke-
THUI Ba 1y KaGu HyKconaap naiigo 6ynamd. Harmkana Gynnai AeTaiHu
aJIMalITHDULI 3apypaTH TyFusagd. BynnaH X0/ ¢puKuHOH, THULIH, HED-
BAKJM Ba 3aHXKHUDJH y3aTMajapia, WyHHHTAEK, roMajauwl [OAMHIHHK-

JapHaa yupadgy.
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Paiuycnapy o, Ba p, O6Farad
UKKY l1ap Oup-Oupura @ Ky GH-
Jad CHKWIragga Xotua  GyJarad
smacTHK  JetopMauua oxubaruia
r papuycad cgepaBuil CUPT XOCHJ
6ysma1n (7-maka). ITyaccon Koag-
¢unpenty v=0,3 6y.raHaa Gy
paauyc Kyhuzaaruua udgo;lanaHajiu:

r=1,109 i/; (3)
9F\E,

Oy epaa Ey = p g
THDUWJITAH  3JIACTHKJIHMK MOAYJIH;

— KeJ-

__ _0ips
Py = 5, wp, — KeATHpUIraH or-
PUJHK paiMycd, Oy TeHIJIHKAard
MUMHYC HiopacH OGHp-6GupHra cH- aq
KUJIMG TypraH CHUDTJIApHUHT GupH
Kapaphk Ba OUpH 6oTuk Gyaranna,
IUTIOC 1IIOPacH 3Ca MKKaJacH XaM
KaBapHy 6yJranja kyHuJaanH.

Xocus1 6yJran cHprgard GocuM OHp TeKuc Oyamaiiim, 6y OGOCHMHHHT
SHT KaTTa KUAMAatH ypraya KuiiMatugad 1,5 Mapra xarra 6yau6, Ky#u-
Jarguya auuKJaHagH:

7- waka.

=28 5 9)

max nre
Mavnymkh, Kypub YHKHIAETTad X0/171apJa ‘3Hr KaTTa Ky4JaHHUl CHPT
ypracuja naiigo Gysnapu. emak, o, = —pq.. Llyanai kuau6, (8)
Ba (9) dopmynanapiad Kyhujard udopa KeAHG uukaiu:
3 2
0, =0388 1/ ¥Ev. (10)
T) 3K p‘i
Hrxy nsaquip O6up-6HpHra CHKH/IraHAa KOHTAKT KydJaHHIUI Y3YH JIH”
M UMJAMH/D Y3YHJAUTHCA, 3HM 3ca b ra TeHr GyJrad CHpPTra Tabcup

gragu (8 wika). Bydaait xonia xocua 6y/1aiurad KOATAKT KydJaHHI *
KMiMATH Ky#duiard $opmysa BoCMTaCHOA aHHKJAHALU:

/ Q. E,
0. = l/ lpy 2m(l—v9

<
€xu
a q E.
O, = 1/ ?\- . m,
wysuuriex, Ilyaccon kosdduuuentu v = 0,3 6yaran xonnap ydyH:

0u = 0,418 ]/QITE"=0.418 ) 2 (11%)

* KOHTaKT Kyd4IaHHML Ha3apHACHMHMHT acocuucH H-Herz (1881 %) 6yamu6, yHuur
wapadura 6y Kyuynamuwt f uniekc GujaaH HPoRasaHaRM.
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AN,
[T

By ¢opmysa pompaBuit uMJIMHApPrarHHa sMac, 6ajik¥l HUJIHHIDHK
CHpTra 3ra 6yJiraH XaMMa TypJary JeTajjapra xaM TaT6HK STHJaBepaiH.
DyHHHT yuyH (OpMyJ1ajary p, HY aHHKJIALIAA 01 BA Py /1ap YPHUTa KOHTAKT
KY4IaHHLI X0CH/1 6Y/1aéTran HyKTaJapHUHT STPHJIMK pafuyClapHHH KYHHIL
Kngosi. Macanan, UMIHHAPUK CHPTra sra 63IraH JeTalb GHIaH TeKHCIHK
OpacHjia XocuJs OysnaguraH KOHTaKT KyW/AHHMUIHH aHHKJAWl yuyH P, LH-
JIMHAD pajuycura, p, 3ca o ra TeHT e oJaMHanH.

uKomuaKT KyuJaHull XocHs OyJrad 103aja ypHHMa KydlaHHLI XaM
nafno 6ysaau. by Kyynanum uilKajaHKII Ky4ura éKH HIIKAJaHUI KO3cph-
¢uunenTura 6orank. Onatad, HMIKajaHMI KOS(GOUUHMEHTHHUHT YpTaua
xuiiMaty 0,2 Ae6 onnnaiy Ba ypUHMa KyuJaHHLUHHHT KMAMATH Ky#uaary-
4a aHHKJaHALH:

1, = 0,35 g, 0,145 ]/ Gy (12)
oy

BakT {TumM 6UaH y3rapyByaH KOHTAKT KYYJaHHIUHHHT TaBCHPHIAH
JeTaNNapHUHT CHPTHAA TOMMKMIN OKMOATHAATH eMUPH.IHIL conup OF.1a1u.
Byupaii xoasapia uerapaBuit Ba pyXcaT STHITaH KyYIaHHMIIADHHHT
KHiiMaT/iapu Miu MOGafiHMAArH LMKJJAp COHHra OorIHK XoJaa Gesrumnia-
Hanu. Ll¥Kanap COHH HaMyHa JeTasb yUyH acoc KuJHO oiMHraf CoHiat
KaMm Gyaca, uerapaBuil, ’bHH PyXCaT STHJTAH KyulaHMILTADHMHT KHH-
MaTH HHcOaTaH KaTTa KH/IHO OJIMHHIIHN MYMKHH.

By ¢ukp AeTaira Myjxajiard vl MyAAaTH [2BOMHLA TaBCHp 3Ta-
IMraH LEK/AIap COHM HaMyHa JeTa/lb yuyH acoc KH/IHO OJIMHTaH UHKJJIAp
couunan (Macasdau, To6nanMaran nysnat yuyn N, = 107 nan) xarra 6Vyn-
ra X0J/apra TaasjlyKJy 3Mac, YyHKH TEKIHPHILTAPHUHT KYPCATHHIHYE,
IKKANAD COHH acOC KUIUG OJIMHTaH COHra eTranJaH KeHuH yHHHT OpPTHIIN
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YHAAMJNJIHUK UYerapacHHUHT KHHMa-
THMra TabCUp 3TMalau (9- maxa). Ak-
capuAT JeTajjap aHa ImyHAa# ma- A
POHTA2 HUIA#AK Ba yjap YuyH
pyXcaT STWITaH KOHTAaKT Kyuja-
HHLI, CHPTHUHT KaTTHKJIMTHra Xa-
pab, KyHAuaartdH udoiajar aHUKJa-
HaJu: St == T OO

[0,] = CzHB éu [0,] = C HRC, '

13
6y epia HB Ba HRC — Bpuﬂ(emz e
Ba PoxBes 6yiinua KaTTHKJIUKIAD by Mg Ny
C, BaC,—MarepHasra Ba TepMHK
HIalm yeynaura OGORIHK — Kosddu-
L(HEHTIaP. Amanuii xucobJaniapia pyxcar STUATAH KOHTAKT KyUsaHHII
KHAMaTH aKCAPHUSAT MaxCyC XafBasiapAaH OJHHATH.

MeraaMac MaTepuaapian scajaras JeTalb yUyH pyXcar STH/raH
KYUJaHHIIHAHT KUAMATHHY TONHIAA Kyfingaraaapra:

1) MycTaxKaMJINK XapaKTepHCTHKAaCcH KaThUil 6yiMali, Hiujam mapou-
THTA, HArPySKaHHHT KaHgalt Tesyqiuk GusaH y3rapuumivra, TeMuepaTypa-
HHHT y3TapHUIM XaMJa XaBO HaMJUrHra GOFIMK KAHJMUTUTA;

2) i ai XapaéHHJa 3/MaCTHKIMK MOAYJH KHUYMK Oyaranu Tydainu
JeTaab YauaM/aapH pyxcaT STHAMaigurad gapaxaja yarapuun MyMKHH-
JIUTHUTA;

3) MyCTaXKaMJIMK XapaKTepUCTHKACHHY GesrH/I0B4H JehOpMALUa Typ-
sapy 6up-GHPUAAH XKyna KaTTa Papy Kuammura;

4) Bakr, TeMmueparypa, HaMJHK, JeTajgHual UHJAMJIMJAMTHIA TabCHP
KypcaTyBuM 60KA GaKTOPJIAPHE aHMKJIOBYM HKCIIEPHUMEHTAN MabIyMOT-
Jiap €TapJiM SMac/IUry Ba 6omKanapra svtudop Gepum 3apyp-

[IpHHINO XKUXATHAAH OJITAHAA, MeTajaMac MaTepHaJnanap | yiyH xam
pyxcaT 3THJTaH Ky4IaHHW M2TaVIapHUKK Ka0W TOMHAALH:

[o] = UOK/K‘; (14)

By epaa K MycTaxkaM/uk 3amacH 6jaca xau, MeTa/l1ap yuyH aHHKJaH-
rai n faH Katta gapx Kuaajgu:

K =K K.K,

6y epia K, —KO1:TPyK14d Ba TeX10107HA4K, K, — MIIIATH/IKII HIBPOU-
THHA, K, — 13M1T4410 MySAMI4K T1D1KICHHE X HCcoSra OJTYBYH Ko3ddu-
mueATa10. ¥3 HasSaru1a, K, — Ko>bppiuusar MATEDHATHMHT WUIOHYIA-
JMCHAY, KYTTIMHI  TABUOHIMAT XADAKTEDAHY, AHHKJWK [apamacHHHU,
JeTadAuur Ty3wniiui Bl 60141 (akropaapuan, K, 3C3 Te3JHK, BAKT,
TeM1271TyPa, X13) HAMAATA K154 $1Kr0)11D3U Xu05a oN11H.

YMyMaH, miactMaccajad TaRépsaHajuraHd. JIeTajslapHH Xucobaulfa
pyXcaT STHATAH KyWIaHHUIHMHT KUHMATHHH aHUKJIAUl yYyH XKajsaJap-
JaH doinanaHHAraHy MabKyl.

77

9- maxJ.
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3- §. MimuEaco3aHMKia MILJIATHJAJIMraH acoCHii maTtepHasiap Ba
YJaapHU TanJaLW

Maiuynacosnuk/a MIJIATHIAMTaH MaTepHaJJaPHHHT XK Xyha Kyn
6yau6, yaapHu yu rpynnara 6yaui MyMkHuH: 1) kopa memannap; 2) pateau
memaanrap; 3) memaramac mamepuarrap. bynapaaH sHI' Ky HILIATH-
JIaJIiraHy Kopa MeTajajap — nyJjaT Ba 4ysniHp.

Kopa MeTannapeuHT KyN HIujaTHaMIMMIa cabab WYKH, yJaap MycTax:
kaM Gysui Ounan Gupra, Huc6aTaH ap3oH Typaiu. Kopa MeTaJ/apHHHT
canbuif TOMOHH 3MUJHrd Katta 6yauG, KOpposHAra yHua 4yHiaMJHu sMmac-
JIMTHAND.

Mamupaco3nukia HujaTHAaaurad acocuif marepuansapHMHI XHMHs-
BUil TapknOH Ba Xoccajlapd MeTaJJILIYHOCIMK Ba 6olllKa Maxcyc Kypce-
napja yprarnuaraugaurd cababau Gy eplla yJapHH TaHJall Macajalapy
XaKUAarTH, WyHUHIAeK, CYHITH HHJJIapJa KeHT KyJaMia uimsiaTiia 6om-
Jlaral njacTMaccajap XaKuaari MabJayMoTapruna 6aéu sTuaaiy.

Mamnnanap gofinxanaiia yJapHHUHT JeTajJlapd y9yH MaTepHaJl TaH-
JaLl ‘WHXKeHep-KOHCTP YKTOPHUHT SHT MachyJHAT/IH Ba3udasapuian OH-
pHAHD.

Mamura fetansiapy yuyH MaTepuaJ TaHjaaluja yHHHT (akar xoccasa-
purarusa axaMmusat Gepmail, 6anky OyHH Xap TOMOHJaMa Ypranuil JO3HM.
Martepuan Tamnawpgarn acocuit Tanab IyKH, TaHsaab oauHrad MaTepHadf
aBBaJI0, JIETaJHUHT Mra na€katan OYNYIIHHKM TabMMHJalUKM XaMAd HHC-
GaTtan ap30H TypHLIK Kepak.bBy Tasabuu xaMMa BakT XxaM OCOHJ/IMKYa KOHH-
pu6 6ynMaliin, YyHKH, ofaTAa, MyCTaXKaM, INyxTa, cudatay MaTepHajl+
saap KumMaT Typapu. [lynpail skaH, MaTepuas Tapjailija sHTAMLIMAC-
JIMK yUyH yJigpjaH 6Hp Heua XWJIMHH TanJjal, yJapHHi xuco6mal Kypram
MabKya.Macanan,nuamerpu 100 MM Ba aliianui yactorack 5000 MuH™" 6Y-
AraH INKHBHH y{apnan €KM aNiICMUERH KOTHIIMacHpaH Tafiépal MyMKHH,
AnmoMHEHE KOTHIUMACH .U AHTa Kaparanja MKKH Mapra KuMMaT TypaiH.
JleKHH a/OMUBHI KOTHIIMAcH CTaHOKAA 4ysinra Kaparanma 8—10 Mapra
Te3 HuaHagH. Hatukana anicMUHHH KOTHIIMacHaaH TajiépnaHraH IIKHB
uysiHAaH TaiiépnaHran WKMBra Kaparasaa 25% ap3aon 6isazu. KypHHHG
TyPHOAMKH, TaHHApXHu KUMMatT Oysca-ia, aqioMHHUN KOTHIMacHAaH IIKHUB
TalépJam yysHiaH Taiépaaljarura kaparawaa Qoiizanupup. bopau-o
Jertanara HucGatan KYHWATaH XamMa Tasabra xaM »kaBof Gepajurat Ma-
TepHaJ TaHJall MyMKHH 6§/Maca, y XOJAa 3HT 3apyp Ta.1abaapuyu KOHAHU-
PYBUH MaTepHaaHHu 0.1uLI Jo3uM. Kyfiunran TanabnapHy KouAMpHIL YIyH
ailpuM xonsapaa, 6up JeTaNHHHT Y3H TYpJ/iM MaTepHaJsapiaH Hil/IaHHIIHA
XaM MyMKHH. Macanan, ruapoTypCHHaJIapHHHT Nappark aBeaJo MyCTaX-
KaM, KoJaeepca Kopposusbapiacm Oyaumu kepak. CYHrru fnjJjapraua
6y Makcajjia 0KCPU.CEGFaTNH 2aHIIEMac, aBMMO KAMMaT6axq ni,1aT Hllja-
THJIap 3a4. X 03KpTH EaxTaa Cybaeil Tappakasap opauil yriiepoau nyaar-
JlaH-Taieépaannb, yJapEHHT CHPTUTa 3aHIVIaMacC nyJaT KONJaHMOKAaA, Ha-
THXapa KaTTaruHa Mabnar Texasamoxgna. flva €up mucon. MabiayMKH,
TUILJIK FUIAMPaK TaHEpJzIl yuyH MILIATHIAJUIaH MaTepHanHuHT aCOCHH
Maccac YHHHT TaHacura KeTafiH. X0JGYKH, THULIH FUIAHPAK TaHaCHra
TYFPH KeJlaJIiTaH KyuJaHull THIIIAPUra TYFPH KeJJajurad KyuJJaHUHEHT
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XKyJa XaM 03 KHCMHHH TallKHJs 3Tapk. AHa Iy Hasapa TYTHIHG, ToluiKeHT
HNONUTEXHHKA HHCTHTYTHHHHT «MamHua jerassiapH» Kadeipacuja THIIM
FUJIMPAKHUHT SHIH TypH fApaTuipu. DBy FHAJMpPaKHHHI TanaCH ap3oH
TypajHWral uysujaf, THILIM Tapiumu 3ca CHPaTIH NyaaTaad fcaJub,
yJap 3JaCTHK MaTepHaJ BocHTacuja OMp-6MpHra ynaanapu. bynpai ruJj-
JUpakJap eTapJd jAapaxasa uMpaMjad OYJMIHM OHian Oupra, HulJjam
BaKTHAa Naijo OVJaiuraH WOBKUH OJATAATH THUIH FUJIAMDaKJ/JapiarH-
ra Kaparasja 6MpMyHua KaMAHp.

Ilynpat xuanb, NM03uM GyiraR TakaupAa, OHp JHeTaJHUHT Y3HHH
6up Heua XU/ MaTepHaJial TalépJalIBH TaBCHSA STHIL XaM MYMKHH JKaH.
DBYHUHT yuyH [eTaJHHHT MLIJAll [IaPOWTHHHU JeTadra nucbatad KyHuia-
raH Tasabjap Ba MaTepHajsapBHHET XOCCaJapHHH sXIIHM CHJHII Kepak.

Cyurru fujanapia. MampHaco3/JMKAa raactmaccajap fe6 aTalafiMral
MaTepHaJsapAaK Keur kyJjamaa doiinananusa 6omnanai. Kopa meraJsiap
JPHHHH acTa-CeKHH IylacTMaccajap srainamokaa. Arap 1930 iunna OyTyH
ayréna aturu 0,1 MaH. T niactMacca Tafiépaanran 6yaca, 1960 AusH yHHHT
MHKIOPH 7 MJH. T ra eTad. KeAuHry BakTaa 04116 GOPHATaH TeKIUpALLAap
IUYHH KypcaTauku, 1967 fuau 6yTyn AyHéna xoH GowmmMra 4,3 KI naacT-
macca, 17,6 kr Temup, 1,3 Kr Gorka MeTamiap TYFpH keqarar 6¥.ca, 2000
AUJLa aXOMMHHHT YCHIUM XaMm XMco6ra OJMHTaHIa, XKOH GowHra TYFPH
KeJlaJiMraH niacTMacca MUKIOpH 211 XT HH, TeMup MUKAopu 41 kr, Comlka
MeTaJlJl MEUKJ0pH 3ca 13,6 xr HM TalIKUA sTagd. By Aeran cys, kearycsaa
nJacTMaccasap CaHOaTHHHT XaMMa TaPMOKJapHja, uly XyMaafaH Maliuna-
CO3/MHMKAA XaM, acocuii MaTepHan 6ynu6 KoaaH, AeMaKkAup.

Bunobapun, niactmaccanapjad Mauml¥Ha JeTaiflapH y4yH MaTepHaJ
cudaTtHia ¢olijananuil Macananapura ancxujaa sbTH6Op Gepull JO3HM.
XO3HPTH 3aMOH XHMHS (QaHMHHHT PHECKJIAHHIIM MAIIHHacO3JHMKAa HII-
JaTHJafuran JleTajanap VuyH €HTHJ, MyCTaxkaM, T€XHOJIOTHK HYKTaH:
HazaplaH Kynafl, efinnuiura uhgeMsu Ea €cmxa CUp KaTcp xoccanapra
sra 6yaran matepuassap uinab yukepHIUra HMKOH Gepaju.

[nactmeccanaprurr edeanauknapyaas sina CHPH WIYKH, XKYyAa MY~
pakka® IWaK/IJK JeTajnap XaM I0KOpH YHYMJHM paBHilja GoCHM OCTHAA
KyHuIll, [WTaMnJjam, nypKari yCyJanapH Ba GoluKa ycyJsaap Gujan TaHep-
JIAHHIIH MYMKHH.

ManHacosNHKIa MILJaTHIafUIal T1acTMaccanap mepamoniacmaap:
(TepMmonacTuk nJjacTmaccanap) EBa peakmonaacmaap (TepMOpeaKTHB
naactMaccanap) neb atanagMral KKKH rpynnara 6§HHajH.

Tepmonnactnapra xoc xycycusar wynnan uopaTky, ynap cylokJaH-
THPHJKG, CYHIDa COEMTHJITABAAH CYHT CYIOKAAHTHPHIIAAH onauHTH XOC-
cajapu THKnavann. [lemax, Gysjait Matepuas UMKMHAWJapuny, yHA2H
ACaNTaH 5CKH JeTaNNapHH KafiTa CyloKJManTHpHUG, SIHTH JeTanp Taiepaall
MyMKHH. PeakTonnactiiap cyioxknawTupuau6, cYkrpa coeurualanAdi
KEWHMH yJapHHHT AacTnalKu Xoccanapy TUKAaBMaiu. Bupunuu rpynnard,.
Xap XuJ NOJIHaMHAJap, XaMMa TypAar¥ KalpanorJaap, nojuyperaiiap
nosudopMaNbAert, NOJHKap6OHaT, NONKHNPONUIEH, NOJHBHHHAXJIOPHA-
Jap, MOJNHSTHIIEH, (ToponyacTiap Kabu MaTepHaanap kKupauu. VIKkHHIH-
Tpynnara xap TypJii TeKCTONHUTNIap, BOJOKHHUTIAp Ba 6F0U KaT/aMau n/1ac-
tvkn2a0. ([CII) kxupapn. Anua Kenr Tapkaaran naacTMaccanapiuHr TYP™
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JIapH, yJap yuyH 4erapasdil Ba pyxcaT 3TH/MaH Ky4JAaHHUUIHUHT KHAMAT-
JIapH XaKugard acocuyl MabayMoTyap 4-:Kaapasjga KeJITHDPHAALH.

4-mafBaJj
Myecraxkamaun K
yerapach, MIla PyxcaT sTuJran Kyunasdmiaap
IIaacT™MaccaHHHLT ROMH

53 Op Ssr | [955] {o) o] [0} |[9,)
K-15-2; K 17-2;
K-18-2; K-19-2;
K-20-2; K-11-0-2 Tunuga-
I'l MOPOLIOKJIap .| F90 | 40 70 60 30 | 50 15 7
1, 2. 3- denoaur | 160 45 55 120 35 40 10 7
BosOXHHTIAD . o .| 140 30 80 [ 100 -| 18 60 15 7
TeXcToNuT AP .| 230 70 100 | 150 45 65 20 | 12
Kampon . . . .. s o 70 60 80 35 30 40 17 4
68, 54 monuamuamap. | 80 50 70 40 25 35 15 5
AK-7 nonmamugn | 85 55 100 42 27 50 16 6
TTonnpHHANXJTOPKA .| 85 50 100 42 25 50 12 5
[Moauctupon . 4 9 | 40 80 46 20 | 40 8 | 4,5
TMoaunponunesn . . J 70| 35 60 35 17 30 12 3
TNonudopmantRerny . .| 130 60 100 65 30 50 12 5,5
Tonnkap6onaT J 77 |-70 85 35 35 | 42 10 5

[TnacTmaccasapHHHT KOpa MeTasjapra HUCGATaH acOCHH KaMYMJIHCH
IIyHIaKH, OMDHHUMIAH, YJAPHHHT MyCTAXKAMJIM[H eTapJH Japamaja
6ysMaiiiH, MKKMHUHIAH, BakT YTHIIM OHJIaH TAIDKH MYXHUT .TabCHpHIA
MeXaHHKaBHH xoccajnapu, 6ab3af aca JeTaMHUHT yauaMaapd V3-yaupan
yarapain. AMMO XMMHA (aHHHHMHT ToOOpa PUBOMJIZHHIIM 6y KaM4YHJIMK-
JlapHH 6apTapacp KHUJIHLITa UMKOH GepUiH MyKappap. IlyRuur yuys nJaacr-

Maccajas Tali€paHran JeTaJHUHT 6MPOp KaMYHJIHTH ce3d/ca, YHH OyTyH-
Jail MIIIAaTMACJAHMK HOTYFPH. AKCHHYA, aHUKJAHTAH KaMUMJAHKEYM Gaprta-
pad KMAHII yopaJsapH KYPHUJIHLIK Kepak.
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CYIOKJHKJap CakJaHaJUraH HAMIIJAp Ba Wy KaGuaap sicalija) HUIJIaTH-
najgu;

B) M UNC 40KAap; TePMeTHK OYJHIUM Tajalb STHJAJHraH, aMMO TabCHpP
3TyBuH GOCHM yHua KaTTa O6y/Maran xoJasapia (MacaJsaH, EHHJIFH, CyDKOB
MOMHJjiapH Ba CyB caKJall yuyH MyJKajJlaHraH MIMILJIapHH scallija) Hil-
JaTHJIa[H.

X03Hpr¥ BaKTAa MYyCT&XKEM XKHIC X2MJa XKHIIC YOKJIap YpHUra Xamma
epAa maiBaHj uyoOKJap HIJATHIAMOKIa neca 6ynapu. LyHuHr yuyH, 6y
epia, acocaH, MyCTaxKaM- HOKJapHHM Xucobjall TYFpUCHIA TYXTanaut
yTamus.

1. YysyBuHM Ky4 TabCHFMJArH YOKHH Xucobiam. YMyMmaH ogranpa,
YOKKa TabCHP 3TYBYH Ky4 Ba XOCHJ 6§JIraH KyuJaHHILIap OpacKAard MyHo-
caBaTHU aHUK Mojasall GHPMyHYa MypakKa6. AMasa YOKJIapHU XUCOG-
Jalaa afipuM COAaNaluTHpHUILIAap KUPHTHIaAH. UyHOHYH, YOKKa TaBCHP
STyBUM Ky4 NAapuMH MHxXJapra 6Up XHafa, JHCTHHHT 9HH OYilnab sca 6up
TeKHCAa TAKCHMaaHaid, Ae6 onnHagH. UOKHMHI EeMHpHJIMIIM napuHH
MMXHMHT KECH/IMIUK, MapYMH MUXHUHT €KH TelIMK NE€BODMHHUHT 33HJIHUIIH,
JIMCTHUHT Y3WJIMIIH, SHT YeTAa XKOoHJaIlraH NapyuH MHX TabCUPHAA JIMCT-
HUHT KeCHJHIIK oxubaTuza 103 Gepuiid MyMkue (10-maxua).

Yokznary napuMH MHXJap COHH n GMJaH, OMTTa NapyHH MHXra TabCHP
3TyBuH Ky4 sca Py = P/n 6ujan 6esrusiaHca, YOKHHHT MyCTaXKaMJH-

THHH TabMHHJALl y4yH KyHHIaru

TEHTJIHK/MAp GaXapHJIHIIH JIO3HM: ‘/.i\

nd? 2 @
po=_To.[Tm], (15) J §\W f < N//f
I
Py = (t —dy)sloy ], (16) I \-}/
Py — dgs 19, (17) i
d, . -
Py=2 (1‘1—31 S [Teecl- (18) (T T

|
IIHKHUHT JHaMeTPH (XHco6Jlai BaKTH- . !
Aa Oy nuaMerp MNapyWH MHX Jua- [ !
MeTpH ypHHULA ONHHALHM); ! — MKKM 4 |
Napyuy MHMX MapKasjapu opacHaard o | °| | !
Macoda—kajam: ¢y Ba {,—3HT uerAa !
l

l

l

L_r\.vvv-
By tenrsaManappa d, Jsmcraaru Te- ) A§§ S

P

MOHIalray MapyHH MUX MapKasuiaH
JIHCT Kuppacuraya 6yJran Macoga;
§ — OHPHMKTHD HJIraH JIHCT/IADHHUHT
KaJIHH JINTH; [Tyec | —pYyXCaT STHJITAH Ke-

CYBUHM Kyu/JauHW, [0_]—pyXcaT 3Thi-
TaH 38YBY4M KYuJaHHL [0y [— pyxcaT el /
STHJITaH Uy3yBuM Kywiauuus; [t, ]— AN |f
JIHCTHUHT 4eTKH KHCMH Y4YyH pyXcar

STHJITAH K eCYBUM KYUJaHHIIL. 10- waka.

, Lt-d |
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Onarna, [0,} = (1,4-~1,7)[1,,.] G6yranu. Anma my s3bTHOOpra OJIHMH-

raiu xoija (15) ma (17) nconanapy6up-Gupura TeHTJIaUITHPHIICA,

Nds - [0,]
1 'T,a=1.7

6ynanu. DBynman d, = (1,8 --2,2)s 3KaHMUrHHH aHHKJAIl MYMKHH.

[v..J=I[0,] ne6 ommuub, xo3upruua Tomuarad udopanan s = d,/2 sKau-

JMTH 3BTHOOpra oJuurand Xonga (15) Ba (16) ndomamap 6Gup-Gupura
7eHTJIALUTHPHICA,

= sd, [0,,]

nd? d
_42' [TKec = (t - dO)’2E [TKec]

Kenu6 unkanu. By Tedaramknan f; = 2,57d, SKaH/JHUTHEK TOMHII MYM-
KuH. Avaiuid XHcoSmauniapra 3ca, YOKHMHT TY3W/IHWIIra KapaG, [ =
= (3 ...5) d Kuau6 oJHHALH.

[Vl = 0.8[7,..) Ba s =d,/2 3xanury 3vTHGOpra osunu6, (15) Ba

(18) udoaanap Oup-Gupura TeHIJIALITHPHICE,
ndg _ —%V”
[t 1_2(n %)2-081r

4} Kec KEC]

6ynann. By Tenrnuknau f; << 1,5d, s3KaHJUIHHM aHUKJIAL MYMKHH,

Amanui xucobnamapaa ¢y =(1,5...2)d, Ba {; = 1,5d, Kugub
ojuHanu. BunoGapuH, MHCTHHHT KAJMHJNIH MabayMm O6yJca, YHHHT Kuii-
Martura Kapa6, HapuUMH MHXJHM YOKHHHT acoCHi Y/IyaMJIapHHH aHHKJAL
myMkus. Onarfa, 6y ycya GHJIaH aHMKJAHTaH ya4aMJap CTaHAAPT KUM-
MaTH GHJIAH COJHIUTHPHJING, QOKHUHT TabCHD 3TYBYM Kyura HucGaTan
MyCTaXKaMJ/JIUIH IOKODHJA KeJITHPHITAH TYPTTa TEHIVIHK BOCHTACHIA TeK-
mupHaany. JIosuM GyiradH TakaUpAa aHUKJAAHraH yayaMJjapra Ty3aTHIl-
Jap KUPHTHJIaH.

2. 3ryBYd MOMEHT TabCHP 3TYBYM HOKHM Xucobnam DBympait uyox
Typau ycyjiapaa xucobnanumd MyMkua. OnaTaa , XaMMa ycyaaappa
XaM, aBBaJio MaBXyJ MyHocabaT/aapAaH ¢ofifanaHns, YOKHUHT TaXMHUHHIL
cxeMacHHH Geruab oyl TaBCHS STHIAAH. By cXxemMana 4oxkzard napuuy
MHXJIADHHMHT COHH, YJADHHHT ¥3apo XoHJjalmlyBH KypcaTHaraH OyJIHIIH
kepak. lllynnan ¢cyur, GeJaru/IaHraH YOKHHHT STYBUH MOMEHT TabCHDH-
JlarH MyCTaXKaMJIMI'H XHCOGJaHaH.

Ky#naa tascup 3TyBuM MOMeHT M HM NapuMH MHXJapiard Xxy¢r
Ky4Jlap MOMEHTHra TeHIJIAUTHPUII A{JaH GuaH XxHCOOGJall yCyaH KypHE
yTuaagu.

Macanau, sHu h Gyaran HKKH JHCT OMTTa KYIHMYa JHCT (YCTKYHAMA)
BocHTacHJa GUPHKTHpHATAH 4OKHH oyaftniuk (11-maku). Hlakaza kypca-
THJITaH MapYUH MHXJH YOKKa STyBUH MOMeHT M Tabcup ataau. [llaknnau
dofifananub, KyAuaarsa TeHrJIaMaHH €3HII MyMKHH:

M < Pily + Pyly + P,l, + (19)

6y epaa P, P,, P, — Xap GUp rOpH30HTaJ KaTOpAArH MapyHH MHXJapra
TabcHp 3TYBuM Kyunaap; Uy, lp, l; — Helirpan yKKa mucGaTam GapaBap
opasMK/IapAa KOMJALIraH KaTopJ1ap opacHiars Macoga.
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11- maxkr,

[Maknpau xypunuG Typubavku, P, Ba Py M P, opkaaM Ky#Hunaru-
Ya aHHKJAW .MYMKHH:

P, L . ly
- =y 6ynjan P, = P, L
[
-&- = -ﬁ-, 6yHnaH P3 =] P1 -—3—,
Py L I

Hemak, (19) Tenrsnama KyHuparnua €suyHIIM MYyMKHH:

P2 P P2 p 5
it B AN S e W N 3 (19a)
[ i Iz 4

6y epra i =1,2,3...
[akara xypa, ropusonTas KaTopra TabCHP 3TYBYH KYYJapPHHHT 5HT

kattach Py nvp. I0ynunr yuyn doknu xmcobnamrja, aspano (19a) fam P,

HH TONAMH3:

M'[l

24
By eppart M macananwmr uapTHia €epurran G3waay, Iy, 1, Ba Iy nap sca

Kaby.s1 KWIHHTaH CXeMallal CAMHAAM. P; CHpiHuY KaTopark Napyrn MpXxJapra
TYmaéTrad Ky4 6y/ITand y4yH YHJAaH CHTTa DNapuBH MHXT2 TYFPH KeJafH-

p o o
ragp Py=-—1- Gynanu (rn,—6HPUHYM KaTopia MOUJAINTAH NapYfH MHX-
0 1

Jap conu). HOxopupary maxka yuyH n; = 2. Arap uoK, KjmmMMua JHUCICH3,
ycTMa-ycT CUDHKTHDHITaHAa n; =4 6ynap spu. HMlynpalt xuan6, Gurta
NapuuH MHXTa TABCHP STYBYH KYUHH TODAHK. DHAHW, MaTepnaa TaHJa6,
JacTaBEa/ MapydH MHX AMAMETDUHUHT, CYHIPa 3ca KOJITaH $JuaMJapHHHT
YOK MYCTaXKaM/IMTHHH TaQBMHHJAH OJMIN-OJIMACHHIMHM TEKUIMPHG KYpPHII
MYMKHH.

P, (20)
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[ynu xafip 9TH6  JTHII s
3HMKH, KaTOp HedTpal yxKa
KaHYa/lHK SIKHH XKoHtamrad 63.1-
ca, YHIa TaBCHp 5TYBYH Kyd
IIyHYAJHK KHYUK Gysaagu. Dys-
JaH, YeTKH KaTopjarH MapyHH
MHXJIap AHAMeTPH KOJITaH KaTop-
Jlard TApYUH MHXJap IHaMeTpH-
JaH KaTTa 6/ IHIIH Ba YOKHUHT GHp

12- waxa. KATOpHra ¥sura Moc RUHAMEeTpJH

napyud MHX HILTaTH/IHIIE JIO3HM,

Jeran xyJjocara Kejdm MYMKHH. AMmo aMajia OHp UOK y4yH KIIIaTH/a-
JUraH XaMMa NapuyHH MHXJIADHHAT [UaMETPAapH GHP XU KHIUHAIH, YYH-
KM Xap XHJ XHAMETDJIH NApuMH MHUX HULIATHITaHAA TEWHKJAPHHUHT §/-
yaMJIapH XaM Xap XuJ 6yanu, 6y 3ca TeXHOJIOrHK KUXATAaH HOKyJadgup.

Bopau-i0o MapuyuH MHUXJTH YOKKa, STyBUH MOMEHTHAH TalIKapH, KjH-
danane kye Q Xamna uyayeuu kya N xaM tascup atca (12-wakn), 6urra nap-
YMH MHXra Tywajurad KydJapHUHI' TEHr TaBCHP 3TYBYHCH Ky#uparnua
6yaanu:

fo- VBT IS @

6y epla s —uOXIard MapyHH MAXJIADHUHT YMYMUHA GOHH; —ng —Ky4 Q HHHT

) v N
6uTra MapIAH MAXra TYFPH KelraH KHAMATH; — —Kyq N Huur Ourra

napydd MiKra TYFpA Kearan Kuivata. Keardpuarad Xom  ydyd MapydH
MAX/Id YOKHHIT MYCTaXKaMTHrH Ry Jan (boA1a134HG TEKWIHpHIanH.

6-§. Mapyns MUX y4yH MUWIATHALAUTAH MATEPHANnAp Ba
pyxcar STWIraH Ky4iaHHiLIap

[Tapuur Muxnap nyaar, MHcC, JaTyHb (Ke3), a/HOMHHHH Ba MIyHra
yXuwiaul MJacTHK MaTepHasaaapiaH tafépaanagd. MarepHaauudr miaacTHK
GytMWM yHH TAPYHHJIAUHN OCOH/IAUITHPANH XaMAa KyYHHHT GUp TEKHC
TapKaJUUIKra WAPOHT spaTajiu.

[Mapuun MHX yyyH MaTepua/ TaHMAWAA OGHPHKTHPUIUMHK J03UM GYI-
ray KUCMJIADHHHT TeM{I2paTypa TabCHPHAA KauqaH y3rapHulMud OUIHII
sapyp. TeMmepaTypa TabCcHPHAA Y3rapHll NapaKaCH MAapUMH MUX MaTe-
pHaTH YYyH XaM, GHDPHUKTHPHIHMUIL JIO3UM Oy/Irad KUCMJIap yuyH XaM
MyMKHH Kajap O6Hp XuJ1 6yauumn Kepak. AKC X211a reMmepatypa yara-
pulu GHIAH YOKIa KyWMMua KydIaHduIap nafgo 6yaand.

[Tapyud MHX/JIap y4yR pyXcaT 3THJATAH KYyYJIAHUUIHHHT KHAMATH, aco-
caH, MaTepHaJIra xaMaa napyud MHX yuyH My/PKasjlaHarad TeUK/JJapHEHT
TaiépaaHul ycyJsura GOFIHK (6-KansaJ).
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6-kagpan

Kyaaaonm Typmap TemuKAapHIA T TallE pratmm » Pyxcat srkaray kvunaumm, Mlla
4 YpHap yeyau Cr. 0—Cr. 2 Cr. 3
[ Thee] [Mapmanaw 140 140
[Txee) BocuM ocrtnga Tewmin 100 100
{0.,] [Tapmanam 280 320
{0, BocuM OCTHAIa TelIHil 240 280

Arap xyu YoKKa y3rapyBuaH TabCHp 3TCa, TaBCHA 3THIrAH Ky4Y/JIaHHUI-
Jqapuddr gkuimata 10—20% kavaiirapanani n3au.

[TracT™Maccajad Halqadgray napidi MUXT4 31d4<43a1apaad xaMm ¢oil-
Janaguaani. AMMo miacTMacca getanap mapig1in @yau 6vnaa sMac,
Gasiky OOUIKa yCyaaa, Macaia, e1uvM 1211 yeyad1a SUPAKTHPHICAHH Mab-
Rys1.

III 606. MAABAHJ BUPUKMAJIAP

[TakBany GupHKManap axpaavMac $474Kva1101M1r acocHit TypH 6V-
Ju6, ynapiad Mauld1aco3IdKla Ba KypA14I 11013 KeHr KyaaMmaa doi-
AanaHUMafd, YyHKE Tad3311 517454212011 2K)11Mas 6o UKa GHpHKMa-
Japiarura kaparasgjia OupMyaua adsamnuknaap 6op; uyuodud, nafisaug
6MpHKMa KaM MexHaT Tafal KHAMWH Gumad 6Upra, MeTajdjH¥ Teauira
HMKOHHAT sipataid; MabIyMKH, Napydd MUX/IH OdpHkManap Taitdpiampa
Napyuy MHUX yyyd TaU4K oTATANA K2pak, mafi3aam GupHKMana sca Te-
IIMKKA XTH3K OynMalian. By11ad Taurgapd, Mypakkad WakMId AHPHK
uysin KyiManap ypuadra mai3aqg 6Upuxva BocuTacMia Taf3pJaaHraH es-
THJI NYAAT AeTannap uwmatdu MaTepuasuu 30—40% Texkauira UMKOH
Gepanu. [lerananap o3 uuriab uyuxapuiaagurad xouapia naisaif GHpHK-
Manap afiHUKca Ky kenagu, uyHkuH Oyujail Jerannap Ky#luw #jau
6unal TaépiaHaguran 6y.ica, KoJaun TaiépsalrHuHr Y3uraéy OHp Tajal
mabnar capp OynagH Ba KNI BaKT KeTaud.

[MaitBaua GupUKMatapAad TYpJH coxalapia ¢pofinananunanu. Macanas,
flaifBIH1Iau  HAyJad 6usiaH 6GaJjlaHf, epjapra Ba CyB OCTura Y pHATHJ/AraH
MeTaJsJ1 KACMJ1ap GUDUKTHDPUIATH, KaTTa GOCHM OCTHAA HulTaliaurad Tpy6a
Ba Hauunap taidpaagagu, nafsang GHpUKMasIapiaH ras Ba HedTb Marucr-
pannapd YTKasdil, KeMa KOPNyCjapH sicamn Ba Wy kadusapaa pornananu-
JaJH.

[MafiBang OGUPHKMANAPHAKIT KAMUHMIUKAADPH MAaTEPHANHHHT TEPMUK
IethopMalMAMaHKIY Ba X1MMa MATepDUAIAPHH XaM nafisangnad 6ynasep-
MacJHTHAMD.

MafiBanajam ycy/IapuHUHT TypU K¥n, yjaapiad 3aT KN Kya/IaHHIa -
JUTaHU 3AEKMpP SHEPeuscudan Ba ea3 araneacudan poiinanaHub nansauz-
Jawr ycyanapunup. CaxHoaT Ba KypHJIHIIAA, acOCaH, 3JEKTP 3HEPTHACH
épaamuia naiBaninaml ycynMAad Qoiigananuaand, yyHKH Oy ycyxa Goui-
Ka.ycyanapra kaparasfa KyJaai Ba Texamau 6yaub, naidsanjiaul Uilia-
PHHH Keur K{/J2M712 asroMITIauirdpdur MyMRHA,
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Myaiisn 6up Xofifa 6axKapHaauran uuapja (CaHoaT KOpXOHAJIapHAa )
6yTyHsnall aBTOMAT/MAWITHPMJArAH NaiBapjiall yCyaujad ¢oigalaHuLr
IOKOpH cHbAaTIH YOK XOCHJ KHJHIIra Ba Hil yHymMHHH 20 GapaBap OLIH.
pHilra UMKoOH Oepani.

Xosupru Bakraa Coer MTTHdOKHAa dimoCc KATJIaMH OCTHIA aBTOMATHK
B3 SIPMM aBTOMAaTHK naiiBaHAJAll Mocjamanapy HIJIAMOKMA.

AneKTp sHeprusacHaan ¢oifananué nafiBaHanaml HKKH Typra: JEKTP
€iin €paaMuia Ba KOHTaKTJa0 MalBaupsiaw TypJapura GyanxaH. .

1. 3nextp &iin €pnamupa nabiBananaw, DBy ycyaga ynamapurai 2KOH
3JIeKTp €iiH BOCHTACH/la KU3JUPHJIAJH Ba YHTa NaHBanjsal MetaJaH CyloK-
Jautupu6 Tywwupuaanu. IlaitBanpnaw merannm cHgpaTHpa cHpTHIa 6yp
6uaH CylOK WIHIIA apajaliMacH KOMJIAHTAH METaJJl cTepieHp — SJeK-
TpoanaH ¢oiinananuiafy. Bynna anexTpos Toxk ManGaHHuHT Gup KYTOUT,
naiBan//NaHajUral METaj1 3Ca MKKHHYM KyTOMra yJasaj.

2. Kontakna6 naipaupnam. DBy yeyn ynamapguran perajniapAan
KyuM GHD Heua MMHT amnep OY/raH 3/eKTp TOKHM YTKasuiramja yJapHHHT
Oup-Gupyra Teru6 Typrad (KOHTakTAa 6yaran) xoitkna Kapiuauk I0KOPH
OyiranuHrufal Ky MHKJIOP MCCHKJMK XOCHJ Gyaumiura acocjaHraH.
Bysna xocua GyJras MCCHKJUK JeTaJJIapHHHT yJaHafiMran KoimapHHH
KyAa NJIACTUK XOJATra KeNTHPaAU €KH CYIOKJaHTHpanH. Bynaa aeraniap
6up-Gupura Mab/IyM Ky4 GH/IaH CHKHIICA, TaHBaH/ YOK XOCHT 61ajH.

Hajipananalll BoCHTacHAa ACTANNAPHY YuMa-y4, yemma-yem Ba Oypudk
ocmuda yiall MyMKHH.

Maitpany uokJap, WIAK/IHra Kapab, y4ma-yu Ba Gypuaxau yoxaapTa
A GENE

Typnu wakapare fetajuiapud Gup-6Hpura yiampia 0KOpHAA aiTHI-
ras YOKJMADHUHT OWp TypHAaH €KH peTalb yWIAPHHHHT >KOMJalIyBUra
Kapat, 6up ijna nkKasna TYPAAAH GoiinanaHul MyMKHH. {

Bup Tekucankna mounaluran AeTasyiapHy yJalWl yyyH, KYMHHYA; Y4~

Ma-y4 yoKaaH QoifanaHHIazH.

p P

————— ——

7-§. Yuma-yuy Gupukma

Brm oaua HeTananapHuHr GMp TeKHCAHKAa
JKOHJIAIraH UKKH yYHHH OHD-OHpH-
Y N

— ZNINNNNN\N _ﬂ)_ ra yuma-yd nafiBaHamam Haﬂ?Kacu-
17 Jia yuma-yy GHpHKMa XocHJ 6y/1aiH.
}

oot 2ava Byraait 6upHKkMazard naiiBani 4YOK

p m P yuma-yu 4ox jeliusnanu.
-~ /V N N - JletanfapHu yuma-yd YOK BOCH-

NI cnva Tacuna yJiaui NauBaHy - GupHKMala-
DHHHHT SHT OJAMH Ba 3SHI MHIUHK

— VnanaguraH 3J1eMeHTIapHHUHT Ka-

I JHMHJMTHra Kapal, yuMa-yy 4yoK Xap

XM Iakaga 6yaumwd MyMuH (13-
13- waka1. Yuma-yd GupmkMa. 1IaKJa).



Hlynu Ha3apja TyTull KepaKkKH, 13-luaksia JacTaku nafiBaHAJasCaH
X0l KeJATHpWATaH, AeTa/yap aBTOMAaTHK NalBaHAJIAHAAMCaH XOJJapha
3JIeMeHT.IaDHHHT KaJHHJIMIH GMpMYyHYa KaTTa, KePTHII Gypyaksapu 3ca
KHYHKPOK KHIMHAfH,

Opnataa, yJ1aHaguraH AeTa/sIapHUHT Y4/apH MaxCyc HIUJIOBAaH yTKa-
aunu0, NailBaHAnamt y4yH Ta#€psnasagu. By mwm anvya orup 6jaca-na,
GUPUKMANAPHUHT CUbATUHM AXIWHAalAM Ba KydunaraH TamabnapHu Tyaa
KoHAMpand. [laHBaHJ YOKNApHMHT MYCTaXKaMJIMMHHM Xucobjaiiia YOK-
HUHT KYHJaJaHT KeCHMHMra TabCUD 3Ta€TTaH KYWIaHUIN KHAMATH YHHHT
XaMMma HyKTajapufia 6up xua ae6 Kabysa xuanHanu. TampuGa wyHH Kp-
caTAMKH, YUMa-Y4 4OKJap YYyyH OYHAal KHIMHUIIA XHCOG/AlIHUHT aHUK-
JIMK Japamacura JesipJi TabCHp 3Tmaliu. Yuma-yd GupHUKMara 4y3yBun
P xy4 TabCUPHAAH JeTasJIaDHHHT KYHRaJaHT KecHMHIa KaHHall KYydJa-
HUuI XOCHI OyJsca, MaiBaH 4OKAa XaM 1WyHAal KydJgauum xocui 6yaaiy,
[IIyHuHT yuyH NMadBaHA 40K XaM Yy3ujuwl €KH CUKHJIMIIra KYyHHmardua
xucobnaHanu:

o =4-<o']. (22)

6y epaa [ — YOKHWHI XHCOOMaWl YuyH Kalyn KWJIMHTAH Y3YHJUTH;
S — JIACTHHHT MafiBaHj KHJIUHTAH XKOHMIAr¥ KanuHJury; [0'] — uok ma-
TepHaJaH YYYH pyxcaT STHATaH KyuJaHuul. By KyuraHUWHUWHT KHitMaTH
naiBanAfaul yCyJad Ba 3JeKTPOMJIapPHHMHT cudartHra G0FmHK (7- xansas).
[o' [uunr nafiBaHgaHrad JUCTVIAP YYyH pyxcaT 3TuaAraH Kydiauuw [o
ra HHCGATH yUMa-y4 YOKHHMHT MYCTaXKaMJIHK KO3(hQULMeHTH Je6 aTanamu:

9 = [o']/[a]. 1(23)

@ Hunr KuiiMati 0,9 6unan 1,0 opanuruaa 6yaumu mymxuy. By fera cys
JHUCTIAD YyuMa-y4y yJaaHrauna MaHBaHJ YOKHHHI MYCTaXKaMJIMId JIHCT-
HUHT MYCTaXKaMJ/IATWra AespJH TeHr 6ymanu, Aemakiup. Arap Gupop ca-
6afra Kypa, yuma-y4 YyOKHHHT

MYCTaXKaM/JIUTHHH OLIHpHUI 3a- (:%:_5 \

pyp 6ynub Kojca, Yy XoJAa F) 2
6Hp TOMOHTa OFUPHLI XHCOOH- —=—— - ——
ra uwox y3aittupunagn (14- \yd }

waks). Byngalt YOKHHHT MYcC-
raxkamaurn Xam [0’ = [ol
Je6 KalyJ KH/JIHHTaHH XOJJa,
(22) popmyna Bocuracuia Xu- {
cobmanany. IIlynu uasapia Ty- ! T
THIUI KepaKKH, aBTOMaTHK Nail- "’] IS
BaHAMawWl Ayad OumaH XOCHJ L i 1 ) -
KHUJIMHTaH YOKJADHHHT KYIuM- NG
aury yuyH goumo [o’'[ = lol ~
Jleca 6Vnanu. N

/

¥ -
AN NNAN

8-§. Ycrma-yer Gupukma

Ynauuum nosum  6yaran 15- maka. Bypsakan wox:

HKKH JleTa/IHHHT, MacaJsaH, HK- 1 — Hopwan, 2 — 6oTHK, 3 xaapux.
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KH JIHCTHHHT 6HPH HKKHHYHCHU

“ ,p YCTHra Kyiu1u6 naiiBanzsanca,

W P_+ ———— yCTMa-yCT OGHpPHKMa XOcHJ Gyua-
7 —— P ' | 1w Bysmaht xomapia naiisang
i 285 LA YOKHMHT KVHAaJdHT KeCHMH Yu-

OypuaK Iuakauia Gysand Ba 6yp-
. YaKkJau €x¥ BaNHKCHMOH 4OK Jie6

[
|
4 ~ »
-~z . aTanajyu. DBypuaksM YOKHHHI TO-
!
|
I

MOH/JIapH XaMMa BaKT XaM TeKHC
6ynaBepMaliin. YHHHr LIaKJH
HOpman, Gomuk €xku xabapus 63-

e JUIIH MYMKHMH (15-maka). Kaba-
L = PHK 4YOK JeTaJIHMHT YyJaHTaH XoH-
e\ l ' JlaTH KeCHMMHH ce3nJiapJM Aapa-
— w; kaja y3raptupaau, Oy 3ca, V3
B HaBOaTHia, Iy epla KYyuJaHHI-

JIapHHHT KVIIAMYa TYNJIaHUIIH-

16- waky. Pynapa wok. ra caba6 Oysnagu. AHa Wy HYK-

Tal HasapJaH OJrasja, YOKJap-
HHHr GOTHK OyaraHu sxmu.  AMMO  4OKJapHH OOTHK — KHJIMIU
KyunMya MexHaT Tanab stagu. ILyHuHr yuyH akcapusaT 4okJjap
HOpMaJ1 Wak/iaa TaiépiaHann. JIeKMH yarapyBuad Ky4 TabCHp 3Tauraf
Xos1apfia YOKHUHI 6O0THK OyaraHud MabKysa. YOKHHHT KaTeTd (k)
Ba Gananmiuru (h) 6ypyak/u UYOKJAapHH XapaKTepJOBUH acCOCHH Viuam-
Japaup. Kanuﬂnurn 3 MM JlaH KaTTa 6yJarad JUCTJap YYYH KaTeTHHHT
9HTI KMUYHK KHiMaTH 3 MM OVJHIUM MYMKHH. Kyrmnqa, K= S Ba h=
=K sin 45° = 0,7 x G6ynagu. JIncmapHn yCTMa-yCT NafiBaHANAlIa YOK-
JIaDHH TabCHUP 3Ta€TTaH Ky4 AyHanuiuura THK kujub (16- wakJa), napaJien
Kuaub (17- maka) Ba MabayMm 6ypuak xocua Kuaub (18- maka) »xoiJaii-
THDHIN MYMKHH, OHPHHYM XosJa naliBaHA YOK pgfnapa %ox 1eb, MK-
KHHYM X0JJa — éHOOw 40K, YUMHUYM XOosja 3ca Kubwuk 4oKk Hed aTa-
Jaj.

Taxpubagan Mavaym OysuuiHda, Oypyak/u 4YOKJAPHHUHT Kaulal
>KOMJIaHHIUMAAH KaTbH Has3ap, yJaap yubypuak TYyrpu 6ypuarnHuHT Ouc-
CeKTpHcacH opKaau yrrad (m — m) xecum (16- waxma) 6yinab Tabcup
3TYBUH YDHHMa KyduJaHMIJaH emupunaiu. ‘OfaTia, 4YOKJa YpHHMa Kyu-
JIaHHMII T JaH TallKapH, HOpMaJ KY4JdaHHII ¢ Xam X0cua OVyand. JleKuH
0 HMHI KufimaTH Huc6aTaH KHYMK OyaraHu yuyyH UYOKHH xMcoOJjaliga
YHHHT TabCUpPH 5bTHOOpPra OJIUHMaHAH.

YOKKa TabcHp 3TYBUM KYY Ba KYWIaHHIl YHHHT XaMMa HyKTaJapHia
XaM Oup xus OyjaBepMmafiiM — HeTanJapHUHT OHWKDJHTH Ba YOKHMHT
y3yHaurura Gorauk Gynanu. AMMO XHCOOJALIHM COAAAJallTHPHII Mak-
cajliJa Ky4 XaMMa HyKTajtapra TeHI TabCHD 3Tajgd Ba KYUJaHHII YOK Ke-
CHMHMHHMHI Xamma xo#nga Oup xus 6V.aaan neb xabya kuaunagu (17-
maxJa).

Erbow wox (17- wakn) Kyfimparn ¢opmyna €piamuiaa Xucobianamu:

<[], (24)

P

T= 2107«
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18- maksa. Kuitlwng yox.

6y epra 0,7 k =« sin 45° — yokHuHT GHccekTpUcacH 6YAnab JTyBUM Ke-
CHMHHHT GanaHagauru. Ofnaria, éH6ow YoKJAPHHUHT Y3YHJIHTH [ < 50 K Kn-
an6 oanHanaM. bopau-io, YOKHHHT O6Y wWapTAaH OJIMHTaH Y3YHJHIH KV-
finnran tanabra >xaBo6 Gepa osMaca, Y XOJifla JeTa/JIapHMHT YypTacHAaH
K VLIHMYa YOK YTKa3HO, GHPMKMAHHHT MYCTaXKaMJIHTHHH OLUHPHII MYMKHH
(19- maka). By Xon1a MycTaXxKaMauK LapTH Kydunfaruug G6ynanu:

p ,
T = noThrn S (25)

0y epla K = S 3KaHJIHT'H Ha3apJa TyTuaraH. Arap &xfow YOKsaap Kyw
TabCHP 9Taérran HyHanuiura HHcOaTaH MKKHM TOMOHJa Xap XHJ Macoda-
Jaapia xodaamran 6yJaca,’y X0saia, Xap TOMOHAArH YOKHKHT Y3YHJIHTH
WY YOKJaH JAEeTaJHHHT OFHPJIHK MapKasurada GyaradH macogara TecKaph
TpONOpIHOHaJ Tap3fa oJaMHaAu. MacanaH, Xap TOMOHAArM 4YOKIaH AeTaf-
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19- waka. Kyunmya yok Gunan GHPHKTHpHLL

HHHT MapKa3uraya Gysiran macoda e; Ba e, 6yacun (20- waka). ¥ xo/aaa
Xap TOMOHJaTH YOKHHHT Y3YHJHTH Xap Xxus 6yau6, ynapuuHT KuiAMaTHHK
ey/ly= e,/l, MyHOCa6aTlaH aHHKJam MYMKHH. By X0/11a HKKH TOMOHJArH
YOK 6up xua nuwtaian, LHIyHHHT yuyH MYCTaXKaMJHK KYHuAarnya Xuco6-
JlaHaau:

L
0,7h(; + 1)

AI;ap €HOOI UOKJ/IH GMpHKMAra MOMEHT TaBCHP KW/CA, YOKJATrH KYUJIaHHIL
"KyHHAaruya 6y.anu:

T —=

< |[7]. (26)

T=——, (27)

Oy eppa W, —UOKHMHT eMUpWIAfHIaH KeCHMHWRWHT Oypasiuinra 6yJran
KafIyJrYK MOMEHTH; YHHHT KHHMaTd, KeCHMHHHI IUaKJMra KapaG, MaTepu-
a/vlap KapluMJIMTH KYpCuja KeJNTHpu/ran ¢opMmyJsasap acocHfia TOMHJanH.
Amanza KYnpok yupaiauran voknap (I <<b) yuyn W,=0,7xlb xum6
OTHHAHY.

o ——— \ i - '
1 ~—

T )
oA - ﬁ,_*__,, l Jl—

{ ’ (oGt !

!;___/ {, -
20- waka. Xap XWA Y3yHAHKAAarn €nboun HOK GuaaH GHPHUKTHPHLL
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21- mak1. En6ow Ba pynapa YOKHHHT GHP BaKTAa MUMATHJHILI.

lapud pynapa YoKAa HOPMAT Ba YPHHM2 KyYIaHMUMIAD BYXKyAra Ke-
JH6, yJApHHHI TabCHPH Mypakkab 6yJica-na, aMvo YHH XucoSJaaur € 6o
YOKHH XucoGaauwifar¥ Kabuaup. Arap Ouprkmala pymapa yok Gutta 6y.ca,

P ’
T=90.7x <[

UKKuTa 6Y/ca (yCcTMa-yCT KYHWJraH JIHCTJAp XaM YCTHIAAH, XaM OCTHAAaH
nafBaHANauran 6yJsca),

P

o7 <] (28)

T =
6ysianu. 3apyp XO/M/MapAa YCTMA-YCT KYUM/IraH JIHCTJApHHHT Gup-Gapura
Teru6 TYpran KHCMJIapH Xap TOMOHH/3H NafBaHIJaHHIY, SBHH GHpP BAKT-
HUHT V3uga éubolm Ba pymapa YOK MUWMIATHIMIH MyMmkdH (21-waxn).

Bynpait xonnapia, 4y3yBuH Kyd TabCHp STaérran 6y/ca, KyuJaHHit
Ky#anarnya udoaanasan:
P

Tp—:——___o,7"'(2léu+[p) g[‘[’], (29)

MOMEHT TabCHp 3TaéTraH 6y/ca, KyuIaHHII

T, = M <7l (30)

' 1
0.7xly, I, + F.o,n/g

én ‘p

GopMynanan TomuJaiH, GMp BaKTHHHT V3MAA XaM KyY, XaM MOMEHT Tab-
CHp 3Taérranja sca (22-uiaka) Kyulasum KyHuparuya Gysanu:

T=1,+71, <[7] (31)

Jerannapuuur 6up-6Mpdra THK KuWi46 nNadBaHiJalmIla  yumi-y4 éxu
6ypuak/M YokaaH (oifanaHuil MyMKMH (23- miaks). Arap yuma-yd4 yokpau
¢oiinananu/ica, AETAJHUHT NaHBaHAJAHATMIAH KHPpacHra KylIMMia WULIOB
Gepuntaju; 6ypyak/av UoKAaH (ofifa/anMiraHiia 3ca KHppara Kyuiamua
duwioB Gepuwr mapt smac. [lakaja keaTupuiraH GAPHMKMA GHPHHYM XONAA

0=%‘f—+—5—<[0'] (32)
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22- waka. Kyd4 Ba MOMeHT TabCHPHAAarH MypakKaG oK.
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23- waka. JleTannapun §aapo THK KuJuG GHpHKTHPHd!-

¢opmyna acocuia, VKKHMHUYR X042 3ca

M P , ‘
U= o T o < T (33)

Gopmysa acocuiia XHCOGIAHATH.
9- §. KonTtaktna6 naiisanpaaw

-

JlucTaap yuma-yy KOHTaKT/1al naiiBanijaHCa, YOKHHHI MYCTaxKaM-
JINTH JIMCTHHHT MYCTaXKaMJHrura Ter 6ynamu. [ynunr yuyn OyHaa#
X0J1J1apJa YOKHH aoXHa XHco6sab yTHpHIUra X0xaT KOJMaiiu.

JIMCT.1ap KOHTaKT/1ab ycmma-ycm WKKH XHJ ycyJsja NaiBaHAjlaHHIIN
MYMKHH, OyjapiaH OMpH WyKTaBHW (24- WaK/a), MKKMHYMCH JieHTaBHMA
(25- waka) naiBangnam ycyaaapuaup. Hykrasuit naiiBananauifa JHCT-
JIaDHUHT NaiiBaHAaHafuraH KUCMJIapH YCTMa-ycT Kyiunaau Ba Gup HeuTa
HyKTacHia y3apo GHpPHUKTHpH/IafH. Bynaa xap OMp HYKTaHMHT AHAaMeTpH
JHCTHHHT KaJHHJMMH § Ta Kapal rauaaiaid, svi § < 3 mm 6Vnca,
d=12s + 4 uM Kuaub,. s> 3 MM 6yaranaa sca d = 1,55 45 Mm
Kusnub onHHajM.

"OmaTia, HYKTaJap OpacHmar# Ba KHPpaJjiapAaH 3HT 4YeTAar¥ HyKTa-
Japraya 6yaran Macodanap KyHujaruia Kumub onuHaiH (24- wakm):

t—3d; t, = 2d, t, = 1,5d.
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24- waka. Konrakr ycy}mna HYKTaBHR nafBauj/aul,

Byhaali 6MpHKMaTapHMHI MYCTaXKaMJIHITH HYKTaJapHHHI KHPKHJHLIK

HasapJa TyTHJATaHH XoJja xHMcoO.aHaiH, MacasaH,

P .
Tadd < [T')],
2o

T =

(

L —
N % ,
| NI E-2—-

(5+19)s

I

25- waka, KouTakT ycynanja JeHTaBHA nafeaninaut,
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6y epia @ — NalBaHJ HyKTaJsJap COHH; [ — Xap Oup HYKTaja KHPKHJNIUK
MYMKHH OV/ITaH TEKUCJIHKJAp COHH.

HyxTasap COHHHHM Ba YJapHHHT AMaMeTpPJapHHHM V3rapTHpMII HV.TH
6HMs1aH HCTaJNraH MyCTaXxKaMJIHKKa 3PHIIMLI MYMKHH.

KonTakT/1a6 NadBaHAMALIHUHT JIEHTaBHH TYPH JHCTJAPHHHT OGHpPHK-
THPHJIaAUrad KHcMJapHJa JieHTa LIaKJHJard 4OoK XOCHJa KusaHuan ubo-
pat. Byspai yokparu KyusnaHui Kyiuaarnya aHHKJIaHalu:

T=1<[7], (35)

6y epna b — naiBaHA YOKHHMHT HH; [ —YOKHHMHI y3YHJHTH (25- wak.a).

10- §. MafBany yoxaap YYyH pyxcaT 3THJAraH Ky9JlaHumaap

TMafiBaHA 4OKJapHH XHCOOJAlIHHHT IOKOPHIA KeNTHpHATaH (opmyna-
JapMJAard pyxcaT 3THATaH KYUYJIaHHULULIaDHHHT KHAMaTH 7-’kKaiBasiiaH
oJMHaiH. Arap Jerasra TabCHp 3Ta€TraH KyuJaHHII y3rapyBuaH Gyuca,
Yy X0Jja ¥ajBaJiaH OJIMHTaH KY4JaHHLI KHAMATHHH Yy Ko3ddpHuueHTra
KynmadTHpHLI KepaK. By KoadduunenT Kyinjaruia aHukJaavaiu:

1
Y= 06K 102 _(0.6K—02r"

(36)

6y epia K — KY4JaHHILJIAD KOHUEHTPALHACHHHHT KO3PHLUHEHTH, YHHHT
KHiAMaTH 8- XKa/Ba/1la KeJITHPHJATaH; I — aCHMMETPHKJIMK KO3(pHIIHEeHTH.
7-xajiBan

Xap XHA NyiaT A€TaAIapAaH TY3HAraH Ba y3rapmac Harpyska tancHpHaa Gyaran naii-
BaH1 GMPHKMaJNap yuyH pyxcaT 3THAraH Ky4wIaHWWiaap

YOKRarH PYXCAT STHJATaH KYuJNaHH

MNafBanpgnam ycyau . .

o] fo,,] {Tkec]

342A Ba 250A 3nekipoanapu GusaH JacCTaku pa
MI0C KaTJaMH OCTHAAa aBTOMAaTHK NafBaHAMaHraHia. {04} {04} 0,65[04]
Yyma-yy KOHTaKTAal naHBaHAJaHMaHfa.

D42 Ba 350 3.exTpopsiapm OuJaH JacTaké nail-

BaHJJlaHraHJa Ba a3 BOCMTacHIa naiiBaHAfNaRraHja. 0904} [04] 0,6 [04]
KonTakTsa6 HYKTaBHA Ba JieHTaBUR nNafBaHAIaH-

rasfia. 0,6 [04)

by xansanaa [0,]—OHPUKTHpU/IAETraH JeTalb MaT€PHATH YUYYH pyXcaT
3TUIraH Yy3yBYH KydJaHHLLL
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TMa#BanA 40<AaD YYyH Ky4IauHWnap KOHUSHTPAUHACH KO3DDHUHEHTAADH HHHT KuAMaTH

K
J é €CHPJT aH-
Xuco6aaHadTraH »71eMeHT Cr. 3;;;3,;3,1“ K:;‘ -'115){ (?H AH
THIHRATH N aat
BUPHKTHDHATaH JAETAMHHHT yyMa-y4 YOKKa yTHI 3KOiH . 1,5 1,9
JleTalHHHT PYMapa YOKKA YTHW MOKM o, & 4 4.0 » 2,7 3,3
JeTaMHHHT €HOOWI YOKKa YTHWI MOAM . . ., . o+ & 3,5 4,5
Taruraua Tysna cyloKJaHTHPHO XOCHA KHAMHIZH YuMa-y4
4oK e s e e e s 0 s ¢ s s e e 0 0 s » o . 1,2 1,4
Bypuakan pynapa woK , . e s e 2,0 2,5
Bypuaknu énbow 9oK . o . e e e e 3,5 4,5

11-§. Tnactmaccapad Tai€pJaHraH JeTa/JlapHH NAABAHLTAUIHHHE Y3Ura
XOC XYCYCHATIAPH

ABBa/O IIYHH aHTHUI KepaKKH, acocaH TepMomjactTiapiaH Taklép-
JIAHTaH 3JeMeHTJIaprHHa NalBaHinam ycyJad OGHiaH YJAaHMIIHM MYMKHH.
YMymaH oJraHfa, KOHCTPYKUMsACH Ba NalBaHAMalUl YCYMIapH KHXATHAaH
NJacTMaccallaH ficasiraH jeTajsapHd NaiBaHAgall MeTass 3JeMeHTAapHH
nafiBaHasamra »xyja yxwauw. [lracrmacca jgeTajapHH YJabTPaTOBYill Ba
10KOPH YacTOTa/ 1 TOKJaH (oiifananu0, wyHUHT ek, 6up-6upHra HiKaJlatm
ity 6usaH nalBaHAMall XaM MyMKHH. DyHAaH TawkapH, meTas/apia
nafiBaH/J YOKHUHI MYCTAXKaMJIHTH JeTasib MaTepHaJUHMHT MycTaxKam-
JIUTUTa JefipaH TeHr 6Vaanu, NaacTvaccatapia 3ca YOKHHMHT MYcTax-
KaMJIMTH AeTaJHMKHIaH ce3unapJH Japamala ¢apk Kuaaad. Macanau,
yuma-y4 YOKHHHT KHPKHUJHII OUJaH 3TUJAHLIAATH MYCTaXKaMJAHIH acoCHi
MaTepHaJ MYCTaXKaMJIMFHHMHT 65 NpPOUEHTHHH, Uy3UAHIILATH MYCTax-
KaMaurn 75 NpOLEHTHHH, CHKHMILIAATH MyCTaXxKaMJHTH 3ca 85 npouen-
THHY TallKuJ 3Tajd. MeTannapru nNaHBanAsanila 4OK YpHuUHM OMD Heua
MHHT Tpafycra KU3Iupui jo3uM 6yaca, naactMaccanap yuyn 200°-—300°C
Temneparypa Kudos.

[1aacmmacca nafiBaHj OHPUKManapH KY#HHAard ¢opmynanap acocuja
XHucobaaHaau:

YuMa-y4 4YOKJiap Y4YYH P = [s[o-q]cp; (37)
yctMa-yeT wokaap yuyw P = 0,7xlloule, (38)

6y epia P — narpyska; los] Ba l[o.,] nalBanananaérran s;nemeHT maTe-
pPHaNJapHHHHT 4V3HJHLIIATH Ba CHJDKHWIIAATH pyXcaT 3THJTaH Kyujaa-
HHUULIapH; @ — YOKJADHMHI MYCTaXKaMIHK KO3(hdHUMeHTH (yuma-yd
qoksiap yuyH 6y kosgduuuent 0,7—0,75 Kuaub, ycTMa-ycT yoKk/aap YYYH
sca 0,65 xuaub onauHagu).

TepmopeakTuB mJacTMaccajaH Ta#épJaHraH JAeTansapHH MafBaHA-
Jail ycyan 6usaH 6upukTupub 6yamaian. IIEynunr yuyn 6yumaaii geraasnap
equMall Wysau Ounan OupukTHpaaaaM. Ejaumiall ycyad 3ca CYHITH
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finsapaa caHoaT/a KeHr K yJaamaa X yananudia 6ownany. Eaumaa 6upuk-
THPHLI Y4YH, KYMHHYa, CHHTETHK CMOJIaJlap acocHaa TaliépsaHraH enM-

Jlap HIJiaTHiaaiu.

12-§. Macaaanap

1-macana. Ujaypuu P = 156 KH xyu Tabcupnaa 6yaran Ba 21- makana-
THIEK Ku/u6 TaHépJ/laHTaH naiBaHJ YOKHUHT Y3YHJWTH aHHKNaucuH. Ku-
YHK JIMCTHHHT 9HH b = 80 mM; Kaauuaure s = 10 MM, pyxcaT 3Tdjrax

Kyuaagym [v'] = 94 MIla
Euynm: yokauur uysaysun P Kyura Gapiom Gepa osaauran yMyMHi
yaynJaurunn (29) udopagan k =s Ba P = 0,156 MH 3kauJuruad 3BTH-

Gopra oMb TOmMaMu3:

l= 21€H+lp=_m =0,237 M~240 MM.

Macananunr waprura xypa l,=b =280 mm 6yaranu yuyu:

2, =1 —1 =240 —80 = 160 s

6yanu. JeMak,
I, = 80 mm.
2-macana, drypuu moment M = 8000 Hm (0,008 MHwMm), uyayBun Kyu
P = 10000H Tabcupupa 6yarad Ba 22- makJajarufeKk KHau6 TadépiaHran
GHPHKMaHHHT MYCTAaXKAMJIMTHHH TAaBMHHJOBUM NadBaHj YOK YJyaMmJsiapu
AHHKJIAHCHH. JIMCTHUHT KaJuHJMTH s = 12mM; aau & = 200 MM Ba pyX-

caT 9TWiran KyuJanum [t'] == 66 MIla
Euumr: asBaso (30) ndomagan doitnananu6, 6upuxmara daxar srysuu
MOMEHT TakCHp 3TafiH, JAe6 (hapas KHJIAMH3-Ja, €H YOKHHHT TaKpHOHH

Y3YHJIHTHHH TONaMy3:

1 1
M-+ -0,7x1§ [v'] 0,008 — &-0,7-0,012.0,22.66

e = 0.7klp ['] = 0,7-0,012-0,2-66 ~0,04 M=40 .

YOKHHHT MUIOHYIHAUTHHE owMpHir Makcagupa [, =50 MM 1e6 KaGyx
KuJamus. [, Ba [, HW GMJITaH XOJ1a HOKHHHT YMyMHH MYCTaXKaMJIHTHHH

TEeKUWHpaMH3.

. 0,01 N
(29) udogara xypa 1= 0700 @ 0ET0 — 4MITa,

(30) udonara xypa

0,008 ; — 57MTla,
0,7-0,012-0,05-0,2 + *6—-0,7-0,012-0,22

T, =
(31) ndonara xypa sca
T=57+4=6I!<[t']=66MIla
6ynanu. [emak, KabyJs KHJIMHTaH Y3yHJMK GYiiMua Tad€pJanrad HYOKHUHT
MyCTaxKaMJIHr KaHOoaTJ/aHapJHAHD.
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1V-BOB. PE3LBAJIH BUPHKMAJIAP

Hetaisnapuu pe3bba BOcHTacHia OHDHUKTHPHII KaAuMAAH MabayM
6ynub6, arkpasaiuraH OHpHMKMaJapHMHT 3HI KyI TapKaJraH Ba MYXHUM
TYPUAHP. BOAT, BUHT, WIMHJIKA BOCHTACHAA aXKpaJlaiurad GUpUKMa XOCHJ
KUaHiu pe3nbajii 6MpUKMalapHHUHT XYCYycHH Xo/tapu 6V,16, MaluuHamsap-
HHUHT yJlap BOCHTacHAa HMFUITaH y3easapu Kepak 6y.arad BakTia adpum
JeTaJjlapra aXkpaTUJIHILIY Ba 3apyp BaKT[a ssHa HMFUJMIUHM MYMKHH. ByH-
Jail GMpHKMaJsiap XOCHJ KHJHIUTa UMKOH Gepajuran acocuit KHcM pe3nba
6y.ranJury yuyH yJapHHHT XamMacH pe3pbanu OHpHKMajap AeHuaaiu.

Pe3pbanu 6MpHKMalapHUHT ad3an/uKjaapd wWyHIaH HOOpaTKH, yJap
HucOaTaH KaTTa Harpy3ka TabCHpHAa e€TapJH Japa)kafia HMIUOHYJIH M-
Aaiin; yJapHH a)XpaTHIU Ba HHUFMIU KMAMHUWIMK TYFIMpMaBnH; Typ.u
IIApPOHTAA Hlaiauran pe3sbany Oetasnap Kynaab Huniab YHKapHJIHLIM
MYMKHH; HUc6aTaH ap30H TypajiH; XamMMa yadam/aap¥ CTaHAapTaAaliTHPHJI-
ran (FOCT 9000—59, TOCT 8724—58, I'OCT 9150—59).

Y3rapyBuaH KYy4 TabCHPHUra YHJaMJ/IMJIMTH €Tap/H SMacJHTH Ba afipHM
XoJ1apla Maxcyc pe3bfaJiu JeTasnaap Tail€pJaliHUHT TeXHOJIOTHK HyKTaH
nasapiau OMPMyHUYa KUAMHJHMIH pe3c6aJii GUPHKMaJapHUHI KaMuHJIUTHIKP,

y 13-§. Pesnfa xaxuna ymymuit Masiymor

MabayM Iakafard TeKHC/IHK, MacajaH abc yubypuak/auk 6uHpOp
¥ atpoduia BUHT YH3HFH OVitnab afinanTupusca (26- wak.1), 6y TeKHCIHK-
HHUHT €H TOMOHJ/IapH pe3bOaHHHT CHPTHHU XOCHJ KH/aalu. AA/aHTUDHJATaH
TeKHCIUK, MacajaH, YyuOypuaknuK pe3bOanuHr npodusau neb atanaiu.
IIyHMHT YuyH YHHHT Iak.Jura Kapab, pesbbanap yubypuakiuk, mirpu.
mipmoyp1axaux, mpaneyussul Ba doupasuil npopuaru G6IAMUIN MYMKHH.
Maxkamaain geTansaps cudaruia, acocaH yuOypuak/JauK NPopHIIH pPeZbe
6anan dQofinananunagd, YyHkH Oyniail pe3vbasapia MIuKaJjaHHLl GHp-
MYH4Ya KaTTa 6ysub, MycTaxkamaury HucOaTad 10KOPHAND. DyHra nuwony
XOCHJI KHJIHLI YUYH YubypuaKJUK Ba TYFPU TYPTOYPUAKJILK [1POdHINAPHU
coTRWTHPHO KYpuin Kngosi. Macanan, BUHTra YK Oyinad Tabcup 3Taét-
raH KYYHH rafiKaHuHT pe3b0acH HOpMaJa KydJap Tap3uia KalOyJ KM.aéT-
ran O6yJqcun. Arap waprau paBumga Oy Kyusap OMp HywkTara iuruiarad
ne6 Kabya KuauHca (27- waka), y Xoaia pe3sbalard HlikaJdaHHLI KYuH
TYrpu TYpTOYpUYaK/JIHK npoduin pesnbasap YUYH

F=N,f=PFf, (39)
y46ypUaKJ/IMK npodussi pestGanap
yUyH 3ca
F=Nf=p —L__—pp

cos 5 (40)
6ynaau. By epaa f— umKananum
KO3O(QUUHEHTHHUHT  XaKHKHIH Kuii-
maty, f’ =m—umxanaum

KO3(DUUHEHTHHHHT  KeJITHPHJ/IraH
KufiMaTH.
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27- wakJ.

Yubypuakauk npoduanu pesbvbanap (o = 60°) yuyH cos &/2 KuiiMaTH
6upiaH KM4MK Oyaranauruias f' > f 6ynanu. bynaan tawxapu 27- waxJa-
JaH KYpHHHO TypHOAMKH, KalaMJapHHHMHT KuiimMaTy 6up xua Oyaranu
Xonna y4O6ypuaksauK TNpoduanu pe3bbajapiia Kecwauwra HILIaiauran
C—C KECHM 1034 TYFpH TYPTOYpPUYaKJIHK NpodHIH pe3bbanapHHKHra Kapa-
ragza MKKHM MapTaya KatTa Oyianu.

Arap TeKucauK 6HpOp VK aTpoduaa BHHT UH3uFH 6yili1ab yanian yHITa
TOMOH aillaHTHpHJICa, JHaKal pe3bba, YHrAaH yanra TOMOH aH/JaHTHPHUJI-
raijia sca #anagad peabba xocus 6ysnagu. Bopau-io npodu/NapHAHT COHH
MKKH €KH YHlaH OpPTHK Oynu6, ynap Oup-6upura NapaJses pasuilaa
€HMa-8H KOHMalTHPHITAaH XOJsifia BHHT uu3urn Gyitna6 allmauTHpuica,
HKKH €KH YH[aH OPTHK KHDPHMJIH pe3bba xocua GVaaau. LIYHMHT YyuYyH
pesnbanap 6Up KupuMAl, UKKU KUPUMAL, Y4 KUPUMAL Ba X0Ka30 TypJap-
ra 6yn1uHany.

JleTa/sapHn MaxKamJaall yYyH My/KasiaHraH pe3bOanap acocan Gup
Kupumiu 6ynaiu.

Pe3nbanap yusundpux EKH KOHYCCUMOH

d CHpTAa 6Y/MmM MYMKHH. KynuHua UHIHHI-

PHK CHpTAaru pe3sbajapilad goiflanaHua-

l dy au. Konyccumon cupTaaru pespfanap KHIC

; - 6HpHKMaJap XOCHJ KHJHIU MaKcaiujAa HLl-

7, JaTHJIafu. Pe3bba HUAHHAD EKH KOHYCHHHT
7
/

HUKH €KH CHPTKH cHpTHAa OYJHILK XaM MYyM-
KMH. DHpHHUHCM HYKH, HMKKHHYMCH 3Ca
© | NN CHPTKM pe3bba jeiiniain. Arap pesbba-

HUHT yJyamgapH MM XucoOuaa” HdoAanaH-
ca, 6ynpail pesbGa mempuk pe3bba ne0,

7 ™~
RN \\' 7> moiiM  OuaaH udojasaHraHna 3ca Oodmuil
NN E{ pe3anba fe6 atanasn. Bynnan Tamkapu, yu-
BN S 6ypuakJuK Npodu1ad MeTPHK pe3bbasapia
o \\"\\“\\\ 7 npoguab Gypuary 60° ra Tenr (28-mam)5
® 7 HiofiMuit  peabbasappa 3ca 6y 6Gypuak 55
3 - ra 6apaBapaup. Coper MTTHoKHAa acocaH
MeTpHK pe3bbasapiaH dokinatanuaand. [Lok-
98- mak.1. MeTpuK pe3bbaHHHT MUl pesb6a M/Irapu BaKTJapAa TaHepJsaHraH

acoCHi reoMeTpHK yJ4amaapH. €KH ueT 3j1apAaH KeJTHPHJAraH  MallHHa-
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Japra 3anac KHcmiap taiépaawga uumsatunagd. TpyGanapud 6up-6u-
pHra OHMpJaalITHpHIL YYYH AroHMHIA pe3bOaHUHT Maxcyc Typuaah ¢oiiaa-
JaHusagu. Fapuu Oynpad pe3nba npoduauuuur Gypuaruw 55° GYu6,
Vyauamaapu Aoim xucobuia Gepusica Xam, acqMfa YHHHT VYadamaapu
waptauaup. Macasnal, Tpy6a cupTujard pe3abGaHUHT CHUPTKH AMAMETPH
6up mioiiman ne6 OGearunanrad 6yaca, y ojatdarugek 25,4 MM smac,
6aaxu 33,25 MM ra, apum pioiim ae6 Genruaauran 6ysca, y 16,66 MM ra
TeHr 6yJsajH.

Kyitnza acocaH MeTpux pesnbanap Xakuia Tall OpHTWJIaAd. Pe3b-
OaHMHI aCOCHM TeOMeTDHMK ViuamJapHHH KeaTupub yTamus (28- mak.):
d-pe3nbaHUHT Cupmru JHaMeTpH; d; — pe3bbaHHHT U4KL JUaMeTpH;
d, — pe3bOaHuHT Ypma auamerpH; 1 — pe3pba npopuAHHUHT GasaHi-
JUrd (rafika BHHTra Oypal KupHTHaATaHJa pe3bbanapHMHT Y¥3apo Terud
TypajguraHn cHpT« Gananpmuru); S — pedebarnune gaOami (BHHTHHHT HKKH
KYWHH ypaMH opacula VK 6yinab YsuanraH macoda); f— pedvba tifjau
(bup mapTa TYaa aiiiaHraH BHHTHMHT VX Oyiyal cusxuraH macodach;
61p KupuMaH pesanbanap yuyH £ = S, KYI KHDHMJIH pe3blaJiap YuyH 3Ca
t = nS; (6y epAa 1 — KHPHUMAAD COHH); & — pe3bba NpPOPHUIMHUHT Gyp-
yaru; p — kyTapuauw 6ypuaru (6y 6ypuak pe3bba YyKMra THK TeKHCJIHK
6usaH BMHT YM3HFHra YTKasuaTaH YpHHMa opacufia Xocua 6ysnaauran
6ypuax).

BuHT un3HFMHUHT GHD Ypamu TeKucauKAa €fdunca (29- waxna), Karer-
JapH t Ba std, ra Tedr TYFpu Gypuakan yuOypuakauk xocusa 6ynand. by
yuOypyakaHKja:

l2h~ =4 (41)

Bupukma xocua kuanmga pe3pbany aeTasnapiaH 60/:m,'3uHm, wnue-
Ka Ba ealikaaap HiuiaTUaaIu,

Boam 6up yuuaa xamou €Ki OTBepPTKa YUYH MYyakKasllaHTad Kafiary,
MKKHHYM y4HAa 3ca railka 6ypal KMpHTHJaAHraH pe3bbacu 6y.iraH cTep-
enaup  (30- wakat, a). BOJ‘ITHH6HI‘ a 5 g
raika yuyyH myzaJnaHran pe3nda-

AW yuura rafica Gypaawai, 6y yuu banm Bunm Ununera
OGHUDNKTHDHJIHWIK J03uM OyaraH Je-
TanaraGypasnagurad Gysca, Oynpa#

=

Gont euwm pefinnafd. BHHTHHHT 7 L ; %
ga.rmarn, K{nuH4Ya, OTBepTKa O6ujaH 7, Al ! /
Ypawra wmocsaal  sicanamu. < DN
N 3
NN NN NN
3 N \\\ N
o NN NEN BN
5 WL IN \ \ \\\
\\\\ NN
Tidy Wattoa
ladka
29- waka. Pesb6aHHHT Ky TapHInLI 30- wakn. Peavfann jeTassaprEHHT
SypyarMHH aHuKJaWwra oMl cXeMac acocuit Typ Japu.
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31- maka. Tafikanuer "KOHTprafika BOCH- 32. waKJ. aHKaHHHT IIMIEHT
TacHZa MaxKam/ab KyHAWIHILH, BocuTacHAa MaxKaM.a6 KYiiil-
JIMILH,.

Arap ctepeHHMHT HMKKH Y4H pe3bbanu KHiuG_sicanraH Gyuca, Y
wnuavka g6 atanagu (30- waka, 6).

Talixa 6oatau OHPHKMa/JapHUHT acocHii xAeTaanapuiaH OHDHAHD.
YHY HUKH 103acHpa p‘eabﬁacn 6yaraH, CUPTH OJTH €KY TYpT €KJu éxya
JoupaBuil WaK/Aa Tai€piaHraH XalKka Aeca Gysanu.

yarapysqaﬂ KYY4 Ba MOMEHT TabCHD 3TalUlaH 6upm<maﬂapzla COAMP
6V.1alMral KYHTHIICH3 BOKeaJapAaH GMPH ymnapHUHT V3-Y3ujaH 6ypanud
6ViawManp. ByHUHT cababu WIYKH, TMTPAWl HaTHkKacHIa Pe3bbasiapiarH
HINKaJaHHL KaMasiiy Ba GyHHHT okuOaTHia ¥3-¥3HAaH TOPMO3JaHHIU XY-
cycuatu iykomanu. IIyHuHr yuyH OyHial 6MpuKMaJapia Xaad KHJIUHHIIHA
n103uM 6ynraH nuiaprad Oupu ¥3-y3ugan 6ypanauwra 6apxam Gepuiaup.

Bynra Kyfugarn ycyJsgaap 6uiaH SpHILAII MYMKHH.

1. Kourtpraiika Ba NpyXHHaJ/I0BYM]umiaitba KVyituui (31- waka). Bynaa
KymumMya AeTaanap Xucobura pesbfajard YMYMHH KapLIM/JIMK OpTaiH.

34- waks. afikaHHHr maii-
BaHaJaW AYJaH GH/IaH Max-
Kamiaa6 Ky fus Mg,

35- wak.1. Talfikanuur
CHM BOCHTacHIa Max-
Kamma6 K yHiinw.
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2. MnaunT €ku cumiaH cofifananuw (32 Ba 33- wakJanap). Byuwaa
rafika 60T CTeDKeHHUra ‘UMJIMHT €KW CUM BOCHTAaCHAa Maxkamsiab XYyitu-
JajH.

3. TNaiBaugnaw ycynugad dofifananums. byspa rafika fetanra nafi-
Baujaab Kyhumaau (34- waxa).

14- §. Taiikara Kyituaran GypoBud mMoMeHT GHJaH BHHTra yK Gyitna6
TABLCHP 3TYBUH KyY OpacHiard GorJaHuil

Arap BuHTTra yK 6Viinab P Kyu Tabcup 3Taétran 6y/ca, yHra rafiKaHH
6ypab KMpHTHII YUYH Kmodura 6yposud T, MOMeHT KyHunub, rabika Gypa-
JUIH Kepak (35-mak.a). Bypam »xapa€unfia raiika—BHHT XKybTHIa X0-
cuJ O6Y1afurad KYYaapHHHT y3apo HUCOATHHHM KYHuAary waptaau goiaa-
JaHHQ aHHKJall MYMKHH:

A=A +4 + 4 (42)

6y epna A, — kJoura KYHHATaH MOMeHTHWHT Oaxkapran ui; A,
rajiKaHUHT JeTadra Teru0 TypraH CHpPTHAA XOCHJ GY/raH HlKasaHHII Ky-
yuHHHT Oa)kapral HH; A, — pe31>6a11am HUIKaJaHUII KYYHHHHT 6aKap-
rai MwH; A—P Ky4HUHT y;g 6yinab AyHanumuaa 6axapran Hud. [afiKa
6up MapTa Ty/a alilaHTHpUATaHAa GaxkapaJuraH Hi 6usaH TabCHP ITYBUH
MOMEHT Opacufiard MyHocabaTHH KyilHJaruda ugofanan MYMKHH:

A =T, 2,
A =T, o, (43)

6y epaa T, — railkauvsr peraara Terd6 Typrad 103acuia  XOTHI
Gy/iraH HIIKaJaHHII KY4HHMHT MOMEHTH. By MoMeHTH: yy#Hpaardua asuy-
Jlalml MyMKHH (39- maka),

T.=P (Dyg/Q), (14)

6y epaa Dy = (D +d )2 —wianaHum Ky4a Tapd) 3radrrad 101pa-
HHAT ypraya JuameTpd; D —rafika 1033CHHMHT  CADLKM  JAMAMTDH,
d.— BUHT YY4yH My/Ka/l/laHraH TeNIMKHMHT JAUAM2TPd; [ —d1<aTagiu
Koacbcbhuuemu

lailxa 6up MapTa TyJaa alinaHranfia capgaamsrad ww (A4, -+ A)
HUHT KHAMaTHHHU OFMPJHTH P OyiraH IOKHHHT Kusl TEKHCJHKJari xapa-
KaTHlFa Takkoc/al aHuKJAam MYMKHH. KHA TEKHCAWKHUHT KyTapHiuim
Gypuart pe3b6aHuHT KyTapusum Oypuarn f ra, 6anasgmuru sca pessGa-
HUNT §{/H ¢ ra Tedr Kuiub onunany (36- maka). MabayMKH, KHs TeKHC-
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35 mak.a. 36- waxJ1. Tafika — BHHT XybrHAa-
I'l MOMEHTJIADHHY aHHMKJAW CXeMacH,
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JHKA aH ¢oianaHuG I0KHH Tenara K yTapranuMi3a 6akapHaraH HIU I0KHH
KyTapuIla Ba MIUKAJaHUII KYYHHH eHrMura capdwsaHafd. Arap HuKa-
JaHHIW Kyuu 6ynMarasfa 31H, f 6ypuak/H KUS TeKHCAUK/A IOKHH K YTapHLU
YUyH capdusaHTaH Wil xHcobura wy wKHE B +p’ 6YpUaK/aIH KHA TeKHL-
JUKJa KyTapuil MyMKHH 6Vjap 3AH.

Kéatupuaran HumkKaganum 6ypyaru KyduJaruua TOMHJafH:

p =arctgf,
6y epaa [° — pe3b6ajaru HuIKasaHUL KOIQOUUHEHTHHHHT KeJTHPHATAH
KuitmaTy; (40) dopmynara Kapanr).
IOKopuaa afitmnran/ap acocHaa KyHMJarH TeHIVIMKHH €3dll MYMKHH:

Ay + A= Pt, = Pnd, 1g(B +p)j (45)

Arap (43), (44) Ba (45) dopmyaanapparu KuﬁMamap (42) TemrnukKa
KY#UAHO, HKKH TOMOHH 27 ra KMCKapTHpHIICa, KYHHZaru myHocabat Ke-

JM0 4YHKaIu:
T, =PI(Dy, 2)-[+ (do/2)-1g (B +0")], (16)
Oy Tenrmukaa PfDg /2 — ralikandHr Jetaira TerH6 Typrai CHpTHAArd

HILIKAJI2HNIL qunHHHr MomenTH, P (d,/2)-tg (B + p') — pe3vbamarn xyu-
JIAPHUHT MOMEHTH.

BHHTAH Ky$THHHr §3-Y3HAAH TOPMO3JAHHMILM Ba YHHHr (oAgaiH M
KoaduupenTH. Buutan kybOTHHHT V3arapyBYaH Ky4 Ba MOMEHT TabCH-
punan Oypanub OYmamacJHTH YUyH YyJapAa V3-y3HJaH TOPMO3/1aHHIL
XycycHaATH Gysniun KepaK. By XYCYCHATHH TabMHHJIOBYUH acOCHH lapT
B << p’ Mp, sibHH pe3bGaHHHT KyTapuaHin Oypyard yHAaru HIUKaJaHHLu
O6ypuarugan KHuuK Gyaninn kepak. MatayMKH, HIUKaJaHHL Oypyary rai-
Ka 6HjaH BHHT Opacujary HiIKaJaHWII KY4Hra XamJa YJapHHHT KaHpad
MaTepHaJapiaH TafiéprnaHTanaurura GOFaMK. MaxKamosaw AeTajliapH
YUYH HLUIaTH/IafUraH pe3bbanapia kyTapum 6ypuaru ojaTia 1,5° mau
4° raya Gynamu. Minkananum 6ypuarn 3ca, HMuuKasdaHuIl Koaqaqmuneﬂ'm
KuiiMaTura Kapa6, 6° gan (f = 0,1 6yaranaa) 16° raua (f = 0,3 6ysranja)
eTHIIH MYMKHH. [lemak, MaxKamJall AeTaisapH YYYyH HIUJIaTHJIafUTaH
peabbasiapHUHT XaMmacujaa V3-V3auJaH TODMO3JIaHHII XYCYCHATH GyiaiH.

BuuTan kydtHUHT doiiganu M KoshhHUHEHTHHH railkauu 6Gypauwn
YUYH capdJaHraH HIIHUHT HIIKadaHuw AVK 1e6 dapa3 KHJIMHraH arn Kui-
MaTHHH HWKaJaHUII MaBzKy 1 O¥arangaru xuidMatura 6yanm iyau 6unaH,
apHH Ty T, nucGataan tTomin mymxun, By epna Ty (46) dopmysazan
tomuaany. Ty Xam wy dopMyaaian Tonuaaiu, nekud 6ynaalf=0 Ba p'=0
Aeb dapa3 KuanHajH.

FOKopupa afiTuarannap Hasdapia TyTHaACa, Ky#ujaard udoia keaub
YHKaJH:

T'; tE B 12 47\
M= T, = T Dy + 2B 1) \x1)
6yujan dakat pesi€a yuyHIMHA Taanykad GY/ran KHUCMH
__ teB
"= EE e (43)

6ynanu.
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IOKopuaa alTHO VTHATaHMAEK, KYMUWJIMK BHHTIH KYydTiapla ¥3-
y3uaaH TOPMO3JIaHHII XYCYCHATH OyAranaurd yuyH p << p’ 6ynanu. by
cababnan yaapHuHTI do#ifanu uw KosbduiveHTH Xamma BakT 0,5 faH
KHYHK. Arap BHHTJIH >KYQTHHHT ¥3-y3H[aH TOPMO3JIaHHWIHTA 3apYPHAT
6ysaMaca, YHUHT ¢offaan H KO3pUUHEHTHHH KyTapuauw 6ypyaru
P HUHT KUAMAaTHHH KaTTaNalITHPHII 3Ba3ura OWMPHULI MYMKHH. ByHuHr
YYYH Ky KHPUMJIH BHHTJapAaH GoiifasaHHIa]H.

IIlynu Ha3apja TYTHLI KepaKKH, § HUHT KHAMaTH OPTHWIH OH/aH pe3b-
6asap raitépaais GupmyHYa KHiinHiawaa. TIIyHUHT y4YH amanjia pe3nba-
JIapHHUHT KyTapuauiu 6ypuarn 20°—25° aaH oidpusaMaiau.

15-'§. Pe3pfaHHHur MycTaxkamJIMTHHH XHcoGJall

Peanbann OMpukMasapia YK O6yHaalb HyHaaraH Ba BHHT CTepKEeHHHH
qj"aazmraﬂ Kyu pe3b0aHMHT XaMMa ypamaapura xam OHp XHJia TabCHp
9TaBepmau,uu by macasnanyn 6uputyn 6y.iud TeKwnpran oauM H. E. Xy-
KOBCKHIAMD. Y TKa3uaraH TaAKHKOTaap WYHYU Kypca'ra}luxn pe3bBaHuHT
KYY TabCHpP 3TaéTraH TOMOHAaH OMDHHUHM y'pamila 60lKa Ypamiapaarura
Kaparasja KaTTapok Kyu/JaHHL XocuJs 6¥.1aau. Pedp6anapra TabCcHp 3TYB-
4l KYyHHHT pe3nba ypamsapH opacufia 6Mp TeKucAa TaKCHMJIAHMACJIHUIH-
HHUHT KynruHa caGabsapd 6op. Ana wy cababiapiaH 6Gupu wyKu, VK
6yita1a6 TabCHP 3TYBYH KY4laH BUHTAArM pe3nOaHHHT OHP TOMOHTaA, raiika-
Aard pe3bbaHMHI 3Ca Kapama-Kapli TOMOHTa [eopMalldsiiaH HUIHAHP.
Macanan, 6 ypamiu raikaHHHT GMPHHYH yPaMM TabCHD 3TaéTraH KYYHHHT
52 MPOUEHTHHHN, HKKUHYM YpaMH 25 NPOUeHTHHH, YUHHUH Ypamu 12 mpo-
LIeHTHHHU, OXHPTH ypaMHu 3Ca aTHTH 2 [POUEHTHHH KabyJ Kuaamd (37- wak.).
3apyp GysraH TakiMpAa FalKaHMHT XamMMa Ypam/aap¥ Oup XuJia Hu-
.nau,uuraﬂ Maxcyc TypuAaH ¢oifananunaiu. Jleknn OyHpait rabixamap
Tali€paal TeXHOJOTHK XuXaTlaH OHpMyHYa KHITUH.

laiikaHMHT ypamaapd opacuia Harpy3KaHUHT TaKCHMJ/aHHLI Xapak-
TEPHHH aHWK OMJIMII KYAa KHUMH, UyHKH OYHTa I0KOPHAa Ke.JITHp HaraH
cabaCpaH TawKapH, Tlalika A

TaképaalllHUHT aHUKJHK Ja- d

paxkacu Ba TallKaHMHT HlO-

JallMfard efusaui japaxa- agz2

CH XaM TabCHP KHJalH. %%’

HIyHHHT yuyH aMasila pesb- (0
OanapHMHT  MYycCTaXxKamJ/H- 0067
THHH XHcobsamia TabCHp

3TYBYM KYY BUHT ypamsaapd ! - arzp
opacuja GHp XuJTaKCHMJa- : N\3252
HaaH, 1e6 Kabys KuauHagu

Ba pe3pba Hw CUpMUHLHE Ll N
srunruwit Ba a—b 6yitnua 6~ LA

(38- wakn) kecuatwy XHcob-
JaHaaH.

Pesb6aJlapHiur 33H/INTIIH- 37- waka. VK 6yit1a6 TabcHp 3TYBYM KYYHMHT
HH  xucoGnampa Kyinaara BHHT ypam/iapi OpaCHA2 TaKCHMJIAHMWH,
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a Mynoca6atias ¢oiiananhaanu:

P
05 = emdy-h < [033]’ (49)

6y epna z= —Z—6a.namumm H 6yarau rai-

Kajary pesb6a ypamJsapuuuur coud. By dop-
MyJa BHHTHHHT pe3bbacH yuyH XaM TaTOuK
KHJIMHaBepaiH. .

Pesb6anapuudr Kecuaumd xy#uaarn dop-
MyJaJjaplad Xuco6sab Tonusafu:

boam )

BHHT YYYH:
P P
T=14LKAS [T];
38- 1makda, raiika yuyn
P
v=ragm <10 (50)

6y epra K =—GSE ékn K = % — pe3b6aHUHT TYPHHU XucOOra oJyBuM
KoapdulnenT. Yubypuakiuk npodusui pespbadap yuyH K=0,8; Tyr-
pH TYpPTGYpyakAuK npoduany pesnbaniap yuyn K = 0,5; Tpaneuus npodiu-
Ju pestGaap yuyn sca K = 0,65. Arap BUHT B2 ralKaHMHI MaTepHaJIK
GMp XEJ 6yJsica, BUHT pe3bGaCHHUHI Y3WHHIMHA XMCOG/all KHGOd, YYHKH
d > d, 6ynanu. TafikaHueT cTapapTAa a6y Kd/IMHI2H 6a/lanAJIMTH BHHT
CTep)KeHH ORnJaH [e3tGacCHHMHT MYCTaXKaMJMTH OHp XuJsl GYJIMIIH Kepak,
Jeran INapTAaH Keau6 uukapuiran. Arap tT=0,6 0, 3Kanaurd nasapia
TYTHJICA, BUHT CTepXeHU 6usiay pe3bOaCMHMHT MYCTaXKaMIMrH GHp XuJ
GYAMIIMEE TAEMUHJAHANTAR lapT KYHuaaruua UGoJasaHHII MYMKHH:

P

p.
=0,6 ﬂd2/4 "

nd, KH
Arap K = 0,8 pe6 oaunca, H =~ 0,5d; 6ynanu. Bupok, amanua canbu
TABCHP KypcalaAMraH aliphM XoJuiap Hasapia TyTuau6, pe3vbanu AeTas-
Jiap YYYH MUIATHJafuran raikanuur GasdanaJurkau 0,84 ra TeHr kuiaub
OJIUIU TABCHSL 3THJIAAH.

Pe3bbaHuHT CTaHZapTAa KeJATHPUJATAH yJa4aMJjapH BHHT CTepiKeHH
6usnaH pe3abbaCHHMHI MYycTaXKaMJurd 6up xua OY/HLIMHK TabMHUHJIAHLH,
Iyuusr yyyn 60atau 6upuKMasiapHH JORKXa alja, acocaH, BUHT CTep-
MEHUHHHT 3apyp AMaMeTpur'MHa xuco6Jab TomuJaiK, KOaraH yadamJapu
sca teruutd ['OCT pman onunanu.

16- §. Harpyska Typauqa TamcHp 3TyBuM Goar
CTePHEHHHHHT MYCTAXKAMJHIHHH XHcoGnaiu

1- X0a. boar cTepmenura dakat 4y3yByM TaWKH Ky4Y TabCHP 3TajH
Bynra cupu6 TopTH/IMaraH, ’bHH 3ypHKTHPHAMAraH X0naTAa 0cub Kyiua-
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ral parak wmucos 6ysna onagu (39- waki).
YHuHr pe3nbaau KHCMH TawkKd P KY4 Tab-
CHpHJaH 4y3uauuira Xxucobul fuametpu 6yitu- F
ya TeKWHPHUJIaLH:

p 4P
0 =——<ol; d=1_1 . (52

ndiu\” == ] o] (52)
By epsa d, =~d—0,94S;  d — pesb6anuHT
CHPTKM AMAMETPH, S — Kajzamd. d HHHT TO-
nuirag guiiMatd Ternmin TOCT na Gepusran
MABJAYMOTIa MOCJAUWTHPHING, GOJATHUHT KOJ-
ran {/yamnapn asug/JaaHagH.

2- xon. boar cupu6 Ttoprmaran. Bysra
repMeTHK GYJnM Tajab 3TUIAANLAH KOMKOK-
JiapHW cUpHG MaxKaMsalll yYyH WIULIATHJIANH-
rag Goatnap kupafu (40- maka). Byupail
GOATHUHT CTEPKEHWra CHPHO TOPTHLI HATH-
Wacuia Xocua1 OyJajurad uyayBuH Kyd P

! /,
Xamaa pesb6asiapaard  G6ypoBUH  MOMEHT T, i /'/
TaBCHp 3TaAH. P, Kyu TabcHpHAaH XOCH]T |
6yaIran Kyd4/1aHMil: i
PK
2
nd,/4 39- waka. 10K Kyrapun ydyH

MVJDKaNNaHrad HWirax.
BypoBun T, MOMEHT TABCHPHAAH XOCH] ¥y

6Varag KydJaHHII:

7, 7 Frd:t8B+p")
v, 0,243

BoaT cTepkeHuHHHT MycTaxKaMIurd o Ba
T HH 3BTHOOpra o.1yBud KYAMJArH SKBHBA-
JIeHT KY4JIaHHII Gh.an 6axo/aHaid:

Opp =} 0% 1 472 < [0] (53)
BaxapuJ/iran  XHcodaap CranjapTAa GepH/ra
yayaM/apia KHJHG TaiiépiaHran pesnGaJsiap
yayn o, = 1,30 3kanJnruau kypcarau. Bac,
wynAait 9KaH, OOJTHMHT MyCTaXKAMIHIHHH
GaxoJall YIyH 0 Ba T HU a0XU1a-a/10XU1a,aHHK-
7136, O, HH TOMUUIIAH KYpa, CORAAALITUPHIITAH
KyHuaarn dopmynaian ¢ofifananui MaBKYI:

1,3P -
= 2 20, (54)

2 5
ME i dl /4

40- waxnu.

6y epaa 1,3 6ypoBun T, MOMEHT TabCHPHZA XOCHJ OyJraH KYUIaHHIIHH
xHcobra oJ1yBYH COH.
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Amanjia KHJMHTaH Huwap Ba Oaxkapuaran Xucobnap 60aTIapHHHT
10 MM DaH KHUHK JHaMeTPJAH CTepKeHJapH KHUYHK MHKIOPHArd 4y3yBuu
KYyY TABCUPUAAH XaM Y3HIM6 KeThMuM Kypcatim. Macanan, crepxeH-
HHUHT AuaMeTpH 6 MM 6yaram GoATHM cupub TOpTHIga kmoura 45 H Kyu
KViuaca Oac, y yauau6 kerand. [Uynuur yuys, cupub ToprHmga yx G6YH-
J1a6 TabCcUp 3TaJWraH uyayBud P, Kyura KarTa axaMusaT GepusajH.

Cupu6 TOPTHII JI03MUM 6Ysrad XoJsjapia 60JT KHAMETPHHHHT 12 MM
JaH KHUHK OyJsimMac/lirura xapakar KWJIull Kepak. Bopauio aitpum ca6a6-
Japra kypa 6y taBcusinu Gaxapumi makcagra Myeoduy 6y.maca, cupuO
TopTHINA Maifo 6y/nanurad KyuyJapHH MAaxcyC J[HHAMOMETPHK KJIOY BO-
CHTaCHAA Ha30paT KWJauG Typuul Jo3uM. Bynpai#t xoanapma uysyBuu Kyu-
HUHT pyXcaT B3THJAran KHAMATHHH IUYyHAaH TanJ/Jam KepakKd, YHHHT
TABCHPHAAH GOJIT CTepKeHHAa XOCHJ O6y/aaamuran kyuaanum 0,4 Oy AaH
OpTHK GyamacrH. Dyuaan TamKapd, 3apyp 6yJu6 koaran Takaupia, P,
HHHT TaXMMHHE KUAMATHHH

— Tx
T 0,154
Ieb kaly KW MyMKHH, 6y epia 7T, — KJoura KVHH/ITaH MOMEHT;
d — GONT CTEPMEHHHHHT JHAMETpH.

Onarpa GonTHH K04 GHJIAH CHPHE TOPTHLI yYVH OHTTA HLUYHHHHT
Yyprava xyun 300 H, xmou enkacuuunr y3yuaury 15d ne6 Kaby/1 Ku/u-
nafu. Hemak, Ty = 300 .'15d = 45004 6yaanu. By wapt/iap 6uar Gama-
PUJITaH XHCOGMALIHHHT KVPCATHIINYa, Ky Gu/Ian CHpHO TOPTHAraH 12
MM JIn Goat crepxeduna 235 MIla, 20 MM au 604t ctepxkennja aca 81,5
MIla gyunanuwr xocuJa GiyJagm. Wlynunr yuyn auametpu 12 Mm jad
KHYMK 6y/raH  GoJTNapHH CHPHG Toprumfa KyZa 3XTHET GYJIHLI Kepak.

3-xoa. boaT cupub TopTHAraH, Tamkapuian GOJT CTEPHKEHHra uy3yB-
YH KY4 Tancup atann. Bywra 60cum octuga 6ys1aguran repMeTHK HIHIL-
JIapHUHT KONKOFHHU OHPHKTHPYBuy GosnTaap MHcoa Gvsia oaangu (41-
wakn). Byuga#t xonna 6oataap CHPHUO TOpTH/IraHAa HAMIIHHHT TepMEeTHK-
JIHTH Ba KONKOKKa GOCHM TabCHp 5Trania YHHHT Xed KyTapuamai, HIHLL-
Aard XaBO €KH CYIOKJIHKHM TallKapHra yHKapub 1060pMacIuTH TabMHH.Ia-
HaJH. ByHpait xonnapaa 60T cTepixenunnu xucobaau GHpMYHYa KHAHH,
YYHKH cHpHO TopTu.araH GOaTHuHr cTeprKeHH yy3u.aral, 6y 60sT BOCHTa-

N cula OMPHUKTHPHJATaH AeTajJjap 3ca
‘HT,“?"}]‘F CHKMJTaH xoJataa OVaaau.Tawku Go-

, 0 CHM TabCHPHAA GOJTHHHT CTePXKeHH K-
‘,’,? WiHMYa u¥3usaaay, JeTajJapHUHT CH-
KHKJHCH 3Ca OViaianu. Arap neTad-

ﬁ J1ap CHKHKJHTHHHHT O¥ aiuu lgui’{:vulam
._%3 A 60T CTEPKEHHHHHT YVIHAHIL KHHMA-

I

| A
l THJaH KaTTa 637ca, KONKOK OHJaH
é_ & HAHI opacHAa. 6up Kadap THPKHW
N ' xocua 6yaub, Hauwgary XaBo €KH Cy-

41 r . IOKJIHK YHKHO KeTa Gowaadan. IIyHuHT
- waka. TepMer A ' i
KOTKOFHHIKT Ggmnap 6uaan 6n- YIYH GOUJITJIapHH CHpHO TOPTHLIAA Y/1ap

PHKTHPHJIHLIH. Aarg 4y3yBuM KYYHHHI eTapJH Japa-

5)



Kafla OVJHIIHHM  TabMHHJIAHMOK
3apyp, AbHH TabCHP 3TYBYH 6OCHM- .
OCTHAa JeTaj/IapHUHT CHKHKJIHMMH —% 3
6yTynnad  HdyK0auO Kermacauru A | /
wapt. By peran c¥3, Tabcup ITYBUH 4,
60CcHM MHKIOpH HOMHHAJ MHKJOpTa ] P
eTranja Xam 601 BocuTacHia OHpHK- | © —_—
THPUJraH JeTajjap CHKWJACaH XO- e 7
JaTia 6yadd Kepak, JAeMaKIup.
daxaT 6y CHKHKJIHKHHHT KHHAMaTH R
GochM TabcHp 3TMall TypraHjarura - T
KaparaHia aHuyaruHa KHYHK GV.a- 42- waka.
IH.

Bonat crep:keHMHM XHcoOsaur yuyyw cupu6 TOPTHLIAA XOcua OyJaran
TapaHIIHK KY4HHH Pr OusaH Gearunaiimus. *Arap 6oaTiap COHHUHH 2-

R
Aecak, 6uTtra 60.1Tra TallKapHZaH TabCHP 3TYBYH KyuHu P =_ neb

OJHII MYMKHMH.

IOKopuzxa adTuarausapra Kypa, GoaTHuHr P; Kyd TabCHPHJA 43K
Xos1aTaa Gyaran crepxenura Tawku P xyu Kyiusaca, y xywumya A, 4a
yy3uaanu, JeTaIapPHUHT CHKHKJHMIH 3Ca LIYHYa 6yurauragd (42- ma}m)
By neras cy3,TalkapujaH Tabcup 3TYBUH HArp Y3KaHHHT 6UD KHCMH CTep-
KEHHH KYUIHMYa Yy3ulra capdsaHca, 6Mp KHCMH JeTaJTapHHHT CHKHK-
JHTHHH KaMmaHTHpHIUra KeTaju, JAeMaKAup. Arap Harpy3KaHuHT 60T
CTep:KeHHHH uyy3uilra capdaaHrad KMCMHHH K YpcaTyBud KOIPDHUMEHTHH
¥ Ounan Oenrujacak, y XoaJa TaUIKM Harpy3kajgaH GoaTra KylIMMua
¥P KYU TabCUp 3TaaH, AeTa/lJapHH cmgué Typrau Kyu 3ca (1—x) P Kanap
KaMasigu. TawKn Kyy TabCUPHJaH CTeprKeHJdap KaHua yysusca,lerannap-
HUHT CHKMKJIMTH WYyHYa Kamasgu. [IIyHHHT YuyH

A, =yPrs=U—75Ph, (55)

631aam, Gy epla 2 JITHUHT  GepuayByau.urd, €y KaTtaauk aedop-

Mauusiuuur 1 H sarpyska TabCHpHIa Y3rapulMra COH JKMXATHJAAH TEHT.
A,— AeTajiapra TerHULTM GepH/yBYaHJMK; (DD) TeHIVIMKKa GHHOaH!:

A
=TT (56)
OjaTla y4pa6 Typaluran KOACTPYKUMAAD YUYH:
7L S W W (57)

6 L5-Fs> "1 Ex-Fy

Oy epaa Eg Ba E, —Gonraap Ba jeranb MATepPHA/VIADUHMHT SaCTHKIIHK
monymu; Fg Ba F, — GoaT Ba JeTasb KECHMJIAPHHHHT HO3MapH; ls — Goart-
HUHT , 1eOpMAlMATIAHYBYH ~ KHCMM  Y3YHJHIH; hy =h, -+ h, — netainap
KaTHHJIMIHHUET finFHaAucK (6y epaa /g~ h, neca 6yna;m) F_ neranja

AeTalb KeCHMUHUHI XamMMa I03H 3Mac, 6am<u 60.1T Tapanmurunaﬂ aedop-
MallAVIaHAJUraH KMCMUHHMHT 103H Hasapfa TYTWIale. YHHHT TaXMAguit
KHAMaTHHEY 43- wakaiad anMkjam MyMkud. [ledopMaumsi raifika Ba 6oJr
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7 KaJVIardHUHT CUpTHAAH Gownanug, 30°

Oypuak/ KOHYC 1IIAK/IMAAa €HuJran

lgot=05 6yanu ne6 TaxmuH Kuaueagd. Ko-

HYC XAMMHHH LHMJHHAD XaKmd OH-

- Jad aJMauItHpu6, — KYHHJarHJapHu
€3HII MYMKUH:

= & | & . h1+hz

e D,=D+
~N dc T

Fo =4 (Di—d).  (58)

Ba

, Kynnnua, A, Ba A, HU aHHK/IaW
| i* aHya KUHHHYMJIMKJIAp TYFAMpajd. Ku-

7 JMHTaH xHcoOjap Ba 3KCMepuMerTasl
TeKUMPHLLIAD ¥, HHHT KuiiMatd 0,2 —
0,3 opanufuia SKaHJMTHHH KypcaT-

43- waxa. au. Hlywuar yuys amanna KuamuHa-
Jurad xucobnapia
A -
X = _A.G——{:ikz = 0,2 0,3 (09)

ne6 onumr MyMkud. Ulywpaii xuin6, KenTHpmaras xoa Y4yH €CoaT crep-
JXeHJapMHY KyHAujard Taptu6pa xucobmaca Oyuaju:

1. Tawvcup smysuu Hacpyska fssapmac 6ijrean x0a. Bynga xuco6-
JIALIHHHT acocuil dopmyJsacu kyiuparuua Gynapu:
i1,3P, ] 60
= al,
o= :rtd S| (60)

6y epiard XucoOuil Harpyska
P =P +xP=KP+yP, (60a)

6y epia K,—Tapaurmuk kosbduurentn, K, = 1,25...2; arap xy#uaran
acocudt tanab6 repmetuxaux Oydica, K, = 1,3...5 6ysiann; P — Goarra tab-
CHp KHJIYBYM TalUKH HArpyska.

2. Tawscup smysuy Hazpyska fseapysyarn Ofazan x04. Bynnail Xoua-
JlapAa GYpUKMajiard {3rapypyaH KYWIaHHMULIAP YYYH MYCTaXKaMJ/MK 3ana-
CH aHHMKJAaHW6, YHMHI KUAMATH pyXcaT 3THJraH Kuiimat OuJsaH Takkoc-
JIaHaZH:

> [n], (61)

p__L Pp. . ,
Oy epra o, ='T'FJ? KYWIaHHIIHHAT  §3rapMac xueyu; o, = P 2F, —
A 8

KYWIaHHUIHHHT Y3rapyBuas KHCMH, Yo == 0,1 Gyran I\OSC[)CIJP[LLHeHT
4-xon. Harpyska GoaTHuHr yKHra THK HyHanMwaa _TaBLCHP ITANH.
Bynpail xonmapna 6oaTHH XHcoOnall YHHHT Kall Tapsia ypHaTHATaHAH-
rura 60FIHK. BOJAIT 3ca KYHHIArd MKKH XHJ Tap3[a ypHATHIHIIH MYMKHH:
1. Boam gpramusaduear mewurxsaprute duamempu GoamHuHe dua-
mempudar kammapox Kuaub taépnanagn. LIyHUHT YuyH 60,IT YpHaTHA-

a2



)
3

£
Y ~&a
ﬁ_ M <\2§£ P,f—%;’ ,
% GR SN

2
|

N

A
44- wakna. 3a3op GuaaH YpHaTHAraH GOAT CTEPMEHHHH xHcobJamra OHA CXeMa.

raHja YHHHT cTepkeHM OWJlaH JeTaJb OpaCHAa 3a30p X0ocus 6Yynann (44-
waka). Byspaft Xonnapaa Gupukmara TabCHp 5TYBYM TallKH P Kyd geTaJ-
JIADHMHT TYyTalrad »Ko#uga OGONTHUHT CHPWO TOPTHJATAHJAMTH Tydahan
Xocua 6yaran HIIKAJaHUII KYuH xnco6ura MYBO3aHaTra KeJaTHpHJalH.
Byuna 6upuxkma osfnra Xyidunran acocut Tanab wykH, TawkH KYd Tab-
cHpuia aeTasaap 6up- 6npnra HucOaTaH CHJKUMACIHTH Kepak. By gukpuu
TeHrsaMa opKkaau KyHpjaruua udoiasall MYMKHH:

P < 2P.f eku P, = —}S;—D’ (62)

6y epla [-— AeTallJlapHMHT TYTalllaH OMHJard MIIKaMaHUWI Koadibu-
nuentH; K = 1,3...2—sxTuér koactduunent.

JerannapHuar coHH ¢akar wuxkuta 6ysca (44- maxagarg [ pa 2
Ietannap),

P<Pf éxn P; = ﬁ/‘-’ %63)

6Vmany.

Boar sasop 6unan ypuatuiran xonaapia P Kyu GOJTHHHI CTepxe-
HHTa TYFpHLAH-TYFPH TabCHp STMaliii. EOJTHHHT cTepxeHu, acoca, Ta-
PaHTJIMK KYud TaBCHpHAA uy3uiran xojia Gysann. IyuuHr yuyH:

1,3P;
Oske = ﬂdi/4 < [o]. (64)

Tawkapugan kyfinaran Kyu 60aT cTepxkeHura TVFPUIaH-TYFPH Tab-
CHD 3TMaraHJHMrHjJaH Harpyska yarapysuaH 6yarad xosanapaa xam 60.T-
HH KeNTHpHJAraH ¢opmyJ/a/nap BOCHTaCH[1a xnco6:1am MYMKHH Bynunr
YYYH 3XTHET KO3(UUMEHTHHHHI KaTTa KuiimaTaapu (1, 8 2) Kaby.a
KHJIHHCa kudos.

2. Boam 3asopcus fpHamuiadu. Byupait Xoanapaa 6oar ypuaruna-
Iurau TellMKJap Y THFH3JHK OujaH »xolJamaguran Kuaub TauepnaHa-
aH. Jlemak, 6ynpa TauKapupaH KYHuMaraH Kyu Jetaib OpKajau TYFpH-
JaH-TYFpH OONT CTepi€HHra TabCHP Kuaaau (45- waka). Bynaa 6onTHUHT
rafikacuuu cupu6 TopTHWIra XoxkaT Kosamafiau. LIyHuHr yuynw Gynziai
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6onTHH Xucobjmawiia fJeTaJdJap-
HHUHT TyTalluTaH XOHJard HuKana-
HHII Kyuura 3bTHOOp GepuiamaM-
§ g EH. DonaT crepxeHM Kecuauwea

) —> Ba ouauwea XHcobjaHald.
KecyBud  Kyunanum GyHuya

S, 7 MyCTaXKaMJ/IHK IIApTH:

72777 vy
P

J3yBud KydslaHH GyitHya Myc-
45- wakn, Turnsank Ouiap ypuarmiran TAXKaMJIMK IIAPTH:

NN
b

6O/T CTepKeHHHHM XHcOGjamira OHJ S'/pTaJlaI‘H IeTakb YYyH
CXeMa, P
0,5~ d_hz_ < [033]' (66)
HKKH 4yerjaard AeétaJ/ap y4YyH
p
Oss= 3ar, < [0s:]- (67)

Kearupusaran ¢opMyJsanapia [ — Ky4 TabCHPHAA KECHJIUUIM MYMKhH 6§.1-
ran Kecumsiap coHu (45- wakaga { = 2; geranasap coHu daxaT 2 T1a 6yJ-
ca, i =1 6ynanu); P—xKyy;, d, hy, hy yiuaMmaap IuakJja KypcaTHJrau.

A3uauwra xucobaaumga GopmyaanapHuHr 60T Ba JeTanra OHp XHda
TaaJNyKJ/J¥ SKaHJIHTHHH €1ja TYTH Kepak. IIIyHHHT Y4yH, pyXcaT 3THJ-
raH KY4JaHHIIHUHT KHAMaTH 60JT Ba JeTaJHHMHT KalcH OMpU YUYH KHYHK
6ysca, VaHucd Kabya KuanHagy. TaOuuBiku, pyxcaT 3THJTaH Kyunaa-
HHUINDHHHT KHimaTH GoaT Ba JeTaJHHHI KangaH maTepuaJjaH Taiép.aH-
raHanrura GOFIHK.

YMyman ogaranja, OKOpHZa KeJNTHPU/ITaH XoJjfard OGHpHKMaJdapia
foJsiTnap 3a30pcH3 YpHATUATAHM MabKyJ, YYHKH 3a30pCH3 YpHATWJraH
Xo/sapaa GosTiapHUHT yjguamu (QMameTpH) 3a30p OusaH YpHaTHATaHAA-
rMra KaparaHja ce3uJapJu Japaafa KHYHK, HUIJalId 3Ca eTapaH jJa-
paxaja YWOHYIM OV.iagH.

5-xon. Tancup Kuaysud Harpy3kagan Gonr cTepeHHIa  3ryBYH
MOMeHT XocHJ1 OyJaagd. [leTaqHMHT Tafika cHpTH OusaH TyTallajHTaH
103acH HOTeKHc GVsranaa (46- waka) €KH KaJJslard cTaHAapTAa KypcaTua-
MaraH uarak cudatuia Talépaanran 6oaTnapias GofianaHuaraajyHuHT
CTep:KeHMJa, Yy3YBYHM KY4yiaH TaluKapH, STYBUH MOMEHT XaMm XOCHJ 6Y-

gaad. IIynudr yuyH 6yHma#l 6o.rt-

JapHH XHcobaaiuja, 4y3yBYM KyqlaH
P 7 m TalllKapH, STYBYH MOMEHTTa XaM 3b-
N

AN Tubop Gepuin Kepak. UY§3yBuH Kyd-
s ' JaH Xocua 6YaraH KyudJaHHII
N o e o » )
A= -
/{J Z r e

d

J 3TYBUH MOMEHT TABCHPHAAH XOCHJ
ﬂ* P 6y/ran Ky4siaHWI 3ca
r . Px . M _Eda
sr

=——€EKl o =— =
0,143 T W 21(669)

46- wakJ.



47- maxa. Knemmaan GupnkMaiap.

J
o a3 3KaH-
JIArHHHM 3BTHGOPra oJauHraH. DByHpait XoJ/apia MYyCTaXKamiIMK ILHApTH
KyAnjarnda 6yaanu:

6ysaau, 6y epja M = ETJ; p =i; tga~a (panman), W =

=0, + 0, <ol (70)

Ymyman osranja, 6yHgai wapoutaa nmaiaurad 6onTaapaaH uaoxKi
6opuua kKam dolianaHrai MabKyJa.

6- xon. Kaemmasu OGupukMajapuunr GoaraapHuH xucoGaauw. Kuewm-
Maau OMpPHKMasnap jAeTa/l/lapHH Bajsiapra,yKJjaapra, UHJHHAPHK KOJOHHa-
Jap Ba wy Ka6usnapra OUPHKTHPHIN YYyH MYysKananaHrad 6yau6, 6oat-
JIAPHUHT V3uHK cupub TOPTHUIU XHCOGHTA XOCHJ KHJAHHaiu. Banara ypHa-
THITaH PUYaTHUHT YPHMHHK BaKT-BaKTH OMJIaH aJMalUTHPUO TYPHIU JIO3HM
6yaran xo.anapia KJaemMmanH OupukManapiaH ¢oliganaHuin aiiHuKca
Kynaft (47- waka).

AHa wy MaKcaaza TaHépJsiaHTad puyarHuHr 6Up yuuaa BaJ ypHaTHJa-
AHTaH TeiMK 6Yan6, YHHHT AUMameTpPH MabayMm MaKcal OusiaH KUPKHJTaH
6ylnHMK 3Ba3ura BaJsira OCOH OHjawaauM Ba 6oaTJapHH CHPHO TOPTHLI
xucobura Kuupaiub, Banra maxkam ypHamans. bynaa puuarjara Temmxk
CUPTH OuJlaH BaJl CHPTH OpacHAa XocuJs O6YsaauraH HILKaJaHUI KYyyH
MOMEHTH TalUKH KY4Y MOMEHTHIa TeHT KM YHaaH OPTHKpOK (oaaTtaa,20 9
ya OPTHKPOK) GYJMIUH Kepak.

Xucobyal y4yH HKKH XHJ cxeMa KaOyJa KHJAMHUIIM MYMKHH. Arap
BaJ1 YpHaTHJaAuTaH TeUIMK eTapJ/M Japakaja aHHKJHK 6unaH viniaHMa-
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48- waxa., KJIeMManMHT uM3HK 67 iiu- 49- waxsa., KoeMMauuur Baj cupTH Ou-
ya yPHHHII XOJH, JIaH TYJa yPHHULI XOJIH.

rai Gysca, K/JeMMaHUHT MYKM CHPTH Baql GusaH TYFpH 4M3HK GyiiHuya
TyTalmand Ae6 Kalys KuauHaiu (48-maka). Bysjla GHpHKMaHHHT MYC-
TaXKaM/JIUTHHU KYHHjaruya ugojanaul MyMKHH:

Nfd =T = Pl,

ONf > S, } (7h)
6y epaa N — ryraurran Kofigaru peaxkuus; S-— Ban Gyiya6 fyHajran
KyY, f— HmKananum ko3pduuneHtH; 7 — MOMEHT.

Arap N = 2P sKauJurg 3bTH6Opra OJIHHCA,
2P fd =T,
Pf =S

6ynanu, 6y epia P,— GOATHHHT TapanrMuk Kyud. Opataa, Xucobnari

yuyn T Ba S GepuJrad 6y.anu. [lemax, Kearupu/arad udofajaH gynupa-
TH KeJqH6 4YHKamH:

(72)

I,

d .
s (73)
aF

Boar tomuaran Pr Kyu Gunan cupu6 Ttoptusrad ge6 XucoGjaHalu
(6onT cTepeHHHHM XHcoGaawgard 2-Xxoara Kapaur).

Arap BaJs ypHaTU.IaJuraH TEIIUK BaJHHHT CUPTHTa aHHK MOcjab M-
Janran G¥.aca (49- waka), 604THH cupub TOPTHII HATHIKACHAA XOCHJ G-
Jgagural 60CHM YHHHT cHpPTHTa Gup TeKHCAa TaKcHmJaHaid aeb Kabya
KuauHagd. By Xosaa GupMKMaHHHT MYyCTaXKam/IMK IMapTH KyiuJaruia
utoananagy:

P.>

P. >

gfads 5 >T.
gindb=S

Arap g =~2P./db 3kauauruHu >bTHGOpra OJHG, KenTHpu/rax udoda-
_HH copjaJalmTHpcaK, KyfAuaard MyHocabaT Kesqub YHKajH:
aPfd=>T,
n2Pf>S. }

V

(74)
S50



By Mynocabatian P, HH TODMII MYMKHH:
T

_d A
s (75)
P> ET
Ilynnait KUAKG, KJAeMMalH OGHPHKMaJapHHAT 6OJT/IaDHHH XHco6Jail
YYYH aBBaJO, YHHHT MUNIaIl LrapoutHiaH ¢oiifanaHuG, GOJT/IapH# CH-
pH6 TOPTHII Yy4yH 3apyp 6¥J/rau TapaurJdK Kyun P_ tomuiaau. Cyurpa
VJIAPHHMHT MYCTaXKaMJHIH 2 X0Jja KeJTHPWJAraH YCyJa OHJaH XHcoGJa-

HalH, ABHH:

P, >

T

=L a1, (76)

17- §. bup Heura GoaraH GHpHKMaJapHH XHcoGaalu

Bup Heua GoaTau OupHMKManapHH Xucobaaml YyyH aBBaa Xap Oup
60.1Tra TYWafUraH Harpy3kKa aHUKJaHaiu, CYHTpa YJapHHHT KaHcH Ou-
pura Kynpox Harpyska Tyuica, wy GOATHHHI MYCTaXKaMJjuru xucobsa-
Hagu. Arap GupuKMajard Xamma OoJsTjapra TYLIAAWraH Harpy3ka Gup
xuaja 6yaca, xucobaaw KyJa coaiasamiaid. bysanai xonnapaa ymymui
Harpyska 6oatsnap couura 6ynuau6, xap 6up GonTra TYFpU Kejanurad
Harpyska tonunaiu. Illlynnan xefiun OupMKMajard GOATIapHHHT HILJIALIHN
10KOpHaa Kypub yTuaraH XOJJapHHHT Kailcn Gupura TYFpH KeJsca, yina
X0J1 YYYH Keatupusran ¢opmyaanapiaH ¢oinanann6, 60aTJapHHHT MYC-
TaXKaMJHTHeX1co6,1a6 Tonunagu. Macasal, 6up Heda 60T GuaaH GMpHK-
THpuATaH MY¢TaHu onaiauk (50- waks). Mydrara tTabcup 3taérran 6y-
posuy momeHT T 6yacuH. MabayMmku, 6yniad Xonnapjaa Goatnap ypHa-
THATaH ailnaHa 6Ydnua #VHanran Kyu P, =2—;; 6ynanu. Xap 6up 6oat-
ra TabCHp 3Ta€TraH KYUHHMHT KuilMaTH 3Ca KyHularuya TONUAAH:

7
P - 2Do !
aQ o Jule
a I___; N p \\w YA
T = )
%, ; \ —
v

S

N 7 "N

50- mwaka. daanenau mydranapia GoATJAPHHHT YPHATHIMUIK:

J,

2

a- 8a3op GHnarn; 6 — THFH3JHK GHJaH.
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Oy epra z — OupuHKMaiard Goatnap couu; D, —
6osITIapHHHT MapKa3ujJaH yTraH afliaHaHUHT Aua-
Y5> MeTpu. ByHaaH KeHHHTH xuco6.1au1 6ONTHHHT Kak
Tap3Za YpHaTuiraHaurura Gorauk (6oar crep-

! KEHHHH XHCOOJalHUHT 4-XOJIH).

~ Arap OupHKMara TabCHp 3TYBYH Harpy3ka.
“ uxTHépui HyKTaza 6ynub, OGoaTsapra HOTEKHC
W%I Y Harpyaka Tabcip 3Tca, 6yHiaH XxoJsiapia Xap
——————  Oup 6oaTra TywajuraH Harpy3kaHH TONHII MaL-
r3 NP ? JymMaJiaka OyIHIIHHM Tasnab Kusaagu. Mucos Ta-
_ pHKacHfa, Taxpubana Te3-te3 yupab Typagurax

S 6Mp XOJHH KYypuO unkamu3. Hup Heura 60T/ Gu-

? o ¢ pHKMara fieTa/lyIapHH TYTaliraH OHHIAH axXpa-

[ Gty THWra MHTHJAYBYH MOMEHT Ba KY4Y TabCHp 3Taau
T _ (5l- maka). Bynna#t 6upHKMagapHH Xuco6aaur
11” °r yyyH aBBa0 R Kyu Tawkua 3TyBun S Ba N Kyd-
Japra amxpaTtunaid. By Kyusnap Tabcup 3TyBud

[IITTi6, HYKTa AeTaqqap TyTaiurad »xoiHuHT MEpKasura
Kyuupuaagu, Hasapul mexaHHKa KypcHAaH Mab-

TBBN\ JYMKH, 6YHAaH XoJqsapia wy HyKTajga, S Ba N
T 6y KyunaplaH TallKapH, MOMEHT XaM XOcHa 6y.a-
OM"UHL IM. YHHHT KulimaTH KyHuaaruda ucdopaiaHanu:
!
<l S
+<J Gl M=S.];—N-I,. (77)
G
¢ RN N Gunan M JeTannapuu TyTawrad KOHHAAH

a)KpaTHilra HHTHJCA, S KYyY yJapuu 6Hp-6Hpura

HUcOaTaH CH/KHTHINIA MHTHAAAH. [eTasajJapHUHT

TyTalll }KOHHAAH a:KPAaTHII Ba CHJ/KHTHLI XOJHCas

51- maka. cuHH 6aprapad KuaHwl yuyH Goatsaap P; Kyd

6unay cupub Kyiunagd. BupuKma TyTaw KOH-

HHHT axpa.Hb KeTmac.IMTMHH TabMHH.Iall WapTH OyiAHYa XHcobsaaHaiu:

Bupukmara R Kyd TabcHp 3THIWHIAH OMIHH Gontaiap P Kyu 6usan cHpHb

TOPTHU/TAHJIUTH YYYH AeTa/IapHUHT TyTalulaH KOMHIa 93YBUH KYUJIaHHILI
xocun 6yaanu:

P,z
o, = Frm (78)
6y epmaz — Goatmap coHM; Fr, — HeTaJHUHI TyTall XKOHHZaru 103d
(6oaTsnap YYyH OYMJTaH TeLIMKJapHUHT 103HHH 3BTHOOpra osmaca Xawm

dynazm)

l’\)"-[J'IaHHLLI T)TaLLl }KOH o3acHja TaxMHHaH UH[J Tekudcia lal'\CHMJIaHaﬂPI
Jeb Kabya kuaamu3. N Kyd GONTHM YY3HIITa MHTHJIAAH Ba TyTaul »KOH-
JarH 33yBYH KYW/IAHMILI Or HUHT TabCHPHHH KYHHAAarn MHKIOp Kajpap
KamalTHpajH:

N
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HOKopujia KenTHpHATaH Ba LIYHTA ¥ XIIail KOHCTPYKUMsAA ¥ HMHT Kui-
MaTH KYAa KHYMK OYaub, Kynuuya 3bTHOOpPra OsiMHMaHAM. DHIM TyTall
MXOH1a TabCHP 9TYBYH MOMEHTJaH XOCHJ OVyJYBYUH KYuYJaHHIITa KeJcak,
y TYTaul xKOH K03acCHHUHT Kallch yK aTpoguaa altnannwmra 6ornuk. Arap
6o.TMIApDHUHT XaMMacH eTapJiH Aapaaja CHpHO TopTuaraH 6y.ca, TyTawl
JKOUHHHT afiyiaHULI YKH YHHHT MapKa3HjiaH yTaiH aeb xucob.sai MYMKHH,
bontaap Kanuanuk 6yur TopTuarad 6ysca, alnaHun YK MapKa3jaH yHT
TOMOHTA LIYHYaNHK CHJIKUTaH 6ynanu. Arap 6oataap xyaa 6yiu TopTuaub,
MOMEHT TabCHpHJA TYTail Xko#f Oup 03 ouuaryHia# 6yaca, TyTam koM
KOHCTP YKUMAHUHT VHI KHppacH aTpoduaa (51- maksara Kapaur)ainanaiy.

[IyHpait Kuau6, 6ontiap xyha AxwH cupub TOpTHATaH 6VATaHH YUYH
aiJaHUII VKH TyTaw XOMHHMHC VpTacuJaH (CHMMeTPHS YKHIaH) VyTaiu
1e6 Kabysa KusiaMmus.

Hemak,
M

M W

g (80)

6ynanu; 6y epaa W, — TyTaw Ko¥ 103d YYYH aHUKJAHTaH KapIUHJIHK
MoMenTH. TyTaul oiira TabCHp 3TaéTraH KYyYJIaHMLIJAPHUHT XAMM2CHHH
3pTUOOpra ONHO6, KYHHAATHJApHHM €3I MYMKHH: TYyTall XOHAArH KyuJsa-
HHIUHHHT 3HT KaTTa KHiAMaTH (a6CoJsIIOT KHAMATH >XKMXaTHIaH )

|Opax | = — 0, 0, —0,, (8la)

TYTall XKOMJAarH XyWIaHHIIHHHT 3HT KHUMK KHAMATH:
[Opim| =—0, £0, +0, (816)
Tyraur ol OYM/IH6 KETMACIHTHHUHT aCOCHA wapTH o, > 0 6yauum
KepaK, UYHKH TYTall XKOHHHHT KalCH HyKTacH yuyn o, = 0 Gyaca, uy

Xoi Gup-6upura Teru6 typmaiiiu. IIlynnait 3kaH KeJATUPHAraH MyHOCa-
6aTaan

—0,+0,+40,>0
éKH

0, > k0, 10,

Keau6 uukanau. Jemax,

o, =K (£ 0, +0,) (82)
6Vsaau; 6y epna K = 1,3...2 — TyTaumr >KOMHHHT OUMIUG KeTMac/JHTHHH

TABMUHJIOBYH 3XTHET KOIPPHLHEHTH.
(82) maptaan o amuksanu6, (78) acocupa P_rtonunaau. lllynpan

CYyHr TonuJray P, HHHT TyTaml 103a 6yiu4a S Ky4 TanCHpuiaH AeTal-
JIAPHUHT Y3ap0 CH/DKMINHra HYJ KYHAMACAHTHHH TeKIWIHPUOG KYpHUI Kepak.
ByHHHT yuyn Kyiliuparu myHocabaThad (oiiaananHJanu:

P,z N)[=K'S. (83)

Arap Oy mapt Gaxapu/iMaca, P, HHHT KepakJH KHHMaTH Kyiiaara ‘My-
cabaThaH KeATHPHO UHKapHJalu:

K'S = Nf
P'=-Tf—1 (838)
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17\

52- waksa. Boar Gu1an GHPHKTHDHIATAH NeTa/lNapHHHT GHp-
6upHra Huc6aTa H CH/KHMACJNIHHM TabMHHJOBYHM Maxcyc Ky-
pHJIManap.

KeJTHPHJTaH TeHTIHK.1apaa z — GoaTaap conM; f—'neTanjapHudr TyTaw
KOMHJary HIuKaiaHuw Kodduimentn; K’ =~ 1,3 ... 2 — axTuér Koap-
(ULHEHTH.

JetannapHHHT 6up-6upHra HHcOaTaH CHJMIKHO KeTMaC/JUTHHY TabMHH-
aai yuyH (83) popmy.1a épgamuia xucobaab ytupMai, 6oataapHu 3a3op-
cH3 ypHaTtHO Ky#ca Xam 63.1aBepagu. Ammo OyHfall Xoanapia JeTajsap-
Jard TelUMKJaap eTap.ad fapa)afa aHHKJIHK OusaH TaHépiaHHIIH Képak,

Arap S HUHT KHAMaTH ce3HJap.JIM japakaja KaTTa Oy.ca, 6oaraap
3a30p OusaH YpHATH.ITaHJAMIHYa KOJAHPHJHOG, AeTa/lnapHUHT GHpP-GUpHTra
Hucbatan cu/DKHIIHHK OGapTapad KuUJIHII VYYH Maxcyc KypH.IMasapAaH
¢oitnasanui MyMKHH (52- wakJa).

BoaTiapHHHT MycTaXKaMmJIHTHHH XHcO6Jallja OKOpHAa KeJTHpHJTaH
(82) Ba (83 a) mynocabariapAaH TONUAraH P HUHT KaTTa KHiMaTH 9bTH-
6opra oaunanu. TamKapuaas Tabcup 3TyBYH N KyyHHHT Xap 6up Gostra
TYWAAHTaH KHCMH

N -
Py=— (84)
6ysanu. Tabcnp TYBYHM MOMRHTAAH Xap Gup Oo.rra TywraiHran Kyy 3ca
KyHHJarH MyHocaGaT/aH aHHK/aHalH:

M =i(P,-2l, - P,-21, + + P.-2), (85)

6y epla i — Xap OHp KYHJa/aHT KaTopia JKol1aumran 6oaTJIAD COHH;
n — aillaguW yKH1ad OHp TOMO:1a2KOHT1alIran KaTop.1ap codu (51- mrakJ-
Ja | =2, n=2).

Mawnymky OyHI1ait X071.13pda Kyd4/IapHHHT §33p0 HHCOATH yJaapilan
aitlanmm yxurava 6y./raH macojasapra nponopuuHoHasIIHp:

P, ty. P, I

—_— —_——

P, {3 3 3

6y epaa P;— MOMSHT TabCHPU11 YETKH KATOPAary Godrsapia Xocua G-
JaJ¥ran Kyu.
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MoMenT Tancupuia GoaTJapra TyuWlagura  KYWIapHHHT 3HT KaTTacH
P, G6ynravu yyyn ynM P, 6unan Gesruna6,

p— 12 . — [3
Py=Pyt; Py=P,=

9KaHJHUIM Hal3apja TyTHJjCa,
. M, .
M™ 5,2 2 2
[ (2[l +205+ . + 20)

6yaanu. [lemak, TamwKapuaal 6uTra 60aTra Tymaérrad Kyy P == Py + Py
6ynann (keatupuaran ¢opmynananapia (+) GenrucH uy3HIKLIHE,(—)
GesITMCH 3ca CHKMH/JHMIUHH aHIJyaTaiu).

[Iyspa#h Kuan6, GONT CTepKeHHra TabCHD O3TafTraH mapareaux
P, xyuu Ba mawru P Ky4 TONHJAH.

P: Ba P mawpaym 6yarad xouaJappa,601T CTepKeHHHHHI MYcCTaxKaM-
Juru (60) Ba (61) popmynanap épramuna xucobaab ToMugaNH.

Arap xypHO YMKHJATAH KOHCTPYKUHSiia acoc MmaTepHaJHHHT (6eToH,
TaxTa Ba OOLIKaJaDHHHT) MYyCTaXKaMJIHTH NyJaTHHUKHIa Kaparaiia KH-
4yHK 6yJsca, YHH 33UJIHUINTA TeKHPHO KypHIl JO3HUM:

Ormax <:[0:-:3].’ (87)

(86)

Omax HMHT Kuilmatu (81 a) udogaman Tonunanu. [0,] HHHT KHAMATH
sca 10-xkappanzan osumuagu. Arap (87) wapT xaHoaTJaHTHpHJMAcCA
TyTall XOMHHHT yy4aMm/apH y3arapTUpHIaiH.

18-§. Pesvbann netannap yyyn HWJIATHAQAHTAH MaTepHaJIap
Ba yJap yuyH pyXcar 9THJAraH Ky4JaHHLLIap

Pe3bbaau peransap yuyH sHT Kym HIIATHAAJUTaH MaTePHaJ Xap XHJ
nyjatiapaup. YmapHUHT Xucobsam YYyH 3apyp 6yaran ¢pu3nKa-mexa-
HHKaBHH xoccasapd XaKHJard mabaymoTsapuu 9 Ba 10-xafpassapjad
OJIHII MYMKHH.

9-agBada
Pesy6anu gerannap yuyd HuJaTHAafura nyaariap

NyaaTuune MycTaxKaMIHK derapacu OKyByaHaHK | YnZamanaug
Mapxacu Og, MII, dyerapacs yerapacu
Ook» MIla o_,.MMa

10 340 210 160

Cr. 3 380 220 180
Al2 420 240 180
35 540 310 290
45 610 360 290
35 X 930 750 420
30 XI'CA 1100 850 440
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10-%agsap

PeanGanu GupukManapHu xuco6iala pyxcaT ITHAraH KYy4JaHHII BA 3IXTHET
KOS)OHUMHEHTH [721] HHHT TACBHSl 5THAANMraH KHAMATH

Harpyakaunur Typu GOP,;{:;;':{"HF TaBeus 3THAaguran KuitMaTH
1. xon (52) Lo] = 0,605k
2 Ba 3- xonnap (54) Kyunaunm ysrapmac 6ysnu6, 60T Tapaur-
(60) JUTH Ha30paT KHJIHO TypHJMaca:
[0] = (012 0l5) UOK
BoaT TapaHrJMry nasopat KH/IHG Typua-
ranjia:
[o] = (0,6 0,8) 0,
Harpyska yarapysuan 6yau6, Goat Ta-
PaHT/IHTH Ha3opaT KHJIHMHMaca:
7l > 25 . 4.
Boar Tapanrauru Hazopat xuau6 TYpHA-
ramja:
[nl=15 . 2,56
- 4- "xon (64) BoaT TapaurJHMrH HasopaT KHAHG TypHa-
Boataap 3asop MaraHja:
6nnan  ypyatuiaran- (0] = (0,2 0,5) 0y
Aa Tapanrsuk nasopar KuaAHG TypHJICa:
[6] = (0,6 0,8) 0ok
Boataap 3asopcus (65) [t]1=0,4 o, (Varapmac)
By "% Yex
JrHaTWIranaa (r1= (0,2 0,3) 0,y (y3rapyBuan)
Herannapuunr (66) [0,,] = 0,80, — nyaar
TyTaW KofiK (((35;; [0,,] =0,4 0g—uysan

[0,.] = (I 2) MITa — Beton
04, =(2 4) MTa — éroy.

1l-kaasaa

TapaHrAHrH Ha3cpaT KHIMHMahgHuraH xoanapaa Goataapuu xucobaamna
($OADANAHNAARATAH MYCTaXKaMIHK 3anacH KOIDHHUMEHTHHWHT KHAMATH

$arapmac Harpyska

$arapypuan Harpyska

N§naTHUAC TYPH M6...M16 M16...M30 Mé...MI6 MI6...M30
Yraepoasx 5 41| 4 2,5 12 8,5 8,5
JlerupaaHrax 6,5 515 3,3(10 6,5 6.5
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12-xxansan

CT. 3 MapKajau nyaaThaaH gcairad Goataapuu CHpHG TOPTHW KYyYHHHHK
PyXcaT 3THJIraH KHAMAaTH

Pyxcar sTuaran [PT] Kyu, H
PeaGanunr I‘S%Cg;‘%:ir;— mB::JuHJepau
. e r 10 -

Tumn av | i, ont | Ry it | g o
M6 4,918 0,19 850 3750
M8 6,647 0,34 1500 6600
MI10 8,376 0,53 2500 10500
M]12 10,106 0,78 3800 14700
MIl4 11,835 1,06 5200 21000
MI16 13,835 1,45 7700 28000
MI8 15,294 1,76 10500 34000
M20 17,294 2,33 14750 45000

M 3o x: xampanga [P;] yuyH Keatupuaran Kuiimatnapru MKICC
cucTemacHja (Krk) udonanam yuyH yaapHd 10 mapTa KamaATHpHLI Kepak.

Afipum Xossapia pe3bBani peTansap TaiépJaawl YuyH JaTyHb, GpoH3a
kalu paHT/IM KOTHiMalapAaH Ba TYpJIH MJacTMaccasnapiaH XaM gofijana-
HHJaaH.

19- §. TaactmaccanapiaH Taiiépaadrad pe3nbajH JeTanapHH
XHCOO/MALIHAHT Y3Ura X0oC XYCYCHATJIApPH

Xosupru BaKTAa IJaCTMaccajapiaH TaHepJaHraH pesbbann AeTal-
JIADHHHT COHH KYHJlaH-KYHra opTH6 60pMOKAa. AMMO NJacTMaccaiapHHHT
MYCTaXKaMJIMTH N3yJaTHHKUra KaparaHfa 6MpMyH4Ya KH4YHK GyaraHgauru
YUYYH yJap, acocaH, KMYHK Harpyskasaap TabCHp 3TYBuUH GHpHKMasapza
uuiatuaag. CYHITH Hdasnapia njacTMaccaslapjaH nysaaT GoaTaapra
6ypasaauraH raiika;aap cudaTtuaa Kynpok ol janaHuaMoKaa.

[TaacTmaccafan sicaaraH jgeTadb pe3bOacCHHUHT MNMPOGHJIH MeTaJj/1iaH
fcajran geranb pe3nbacuHHKM Kabu Gyaaau. [liacTMmaccajaH sicanarad
JeTaqb pe3bbacH AXIUM HILIAWK YYyH OosnTaard pe3nOGaHMHT YuH Xampa
railkagard pe3sGaHHHT GOTHK KOHHM pe3bba KalaMMHHMHI 5,5 NPOLEHTHIa
AKHH paguyc 6uaaH IOMaJOKJaHHUIM TaBCHA 3Tuaagd TekuMpuumaap Ha-
THXKacHjJa KYHWJarujaap aHHUKJaHIH:

1. Tauwkapujgan TabcHp 3Ta€TTaH Harpyska IJactMacca pespOacH
{pamaapyu opacuaa ny.jaTpe3bbanapiaruraKaparanja OMpMyHua TeKHC
TaKCHMJIaHaAH, YYHKH I1aCTMacCasJlaDHMHT 3/IaCTHKJIMFH aH4a 10KOpH
6ynaau. HIYHHHT yuyH, pyxcaT 3TUJTaH KYYJAHUUIHHHT YHYaJHK KaTTa
OyaMacaurura Kapama#, pe3pbajlapHMHT KeCHJHIIHAArH MYyCTaXKamJiuru
aHya SIXIIH.

2. Talixa JeBOpHHHMHT MYyCTaxKaMJHMIH YHJIarn YpAMJIapHHUHT KeCH-
JuiuMra 6ygarad MycTaxKaMm/JIHIijaH xamja OOnT CTep:KeHHMHHHT MYCTax-
KaMJIHTHIaH ce3usapaH Japaxaja KMuuk. HIYHHHT yuyH ralkaHuHr myc-
TaxKaMJHTHra ajgoxuja 3bTH6op Gepuil J103uM. Pe3nBasiapHHHT KecHJH-
wdra 6yaran mycraxkamauruuu (30) opmyna €paamuna xucobiawr Mym-
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KHH. BYHHHT yuyH dopmynagarn K Hunr Kuiimatunu 6,4—0,5 xuau6
OJIMIII TaBCHS 3THJAJH.

Metaan GonTra HinaTHAaZHTaH NJjacTMacca FaHKaHHHT MYycTaXKaM-
JIMTH KyHuparu ¢opMmynanap €piaMupa XxucobnaHafu:

Pie( 5-—p)

_p Ot _

=Pz P.= Knd.S (88)
_ _Ak—P) . =L,

PTT0 D =g, (89)

6y epRa 0. — raiikanu épuaumra ojgu6 Kejajurad Kydaahumw; P, — rai-
Kara Huku TapadjaH ropusontan HyHa/uIILa TabCup sTajuraH, rafixaun
cnpné TOPTHIII HATHXXACHLa XOCHJ 6y.na;mraﬂ Ky4; o, — VK O6yinab
HyHanraH CHKYBYH Kyu/JIaHHUI; P — yx 6yitiab HyHaJlraH TallKH KYu;
P, — O6upuHud Ypamra Tymagurad Kyd4 (peaKTonjacTjapjaH
sicaaras rafxkanap yuyu.P ;= 0,32P; Tepmoniactyiapfian sicajrad raika-
Jgap yuyH P; = 0,44P); D — rafiKaHHHT CHPTKH JHAaMETPH; & — METPHK
pesbba mpogpuakHHHT Gypuard (60°); p — uIuKananum Oypuard; d, —
railkaHHHT HYKH jAuaMeTpH. K ko3gduuueHTuUHr KuAmaTaapu 13- xan-
BaJsia KeJTHPHJIaLH.

13- xagBaa

rajfka §paMaapHHHAT K REHr KulimaTe
conn 2 PeaKTONJIacTRAP YYYH TepMONJACTAAD YYYE
1—4 z 244
5—6 241 242
7—8 z40,5 241
9—10 z z240,5
11—12 z—1 z
13 12 12

[TnactMaccasnapjaHn pesabOanu JeTanjap Tald€paamgz KyHuoaruaapHu
Hasapja TYTHII TaBCHSA 3THJAJH:
1. M18 raua Gyaran pesnGasap yuyH -FD = 2,25...2, 5; M20 naH
0
M42 raya 6yaranaapu yuyd 3ca 2,0 2,25 Kujgu6G OJIMHTaHH AXILIH.
2. Talixanapaaru ypamJiap COHH Z HM KYyHHJarHya TaHjaraiH MabKyJ:
D

—— = 1,5 6yaranna z =38 10;
0

— =1,5 .2 6yaranga z = 10 12;

2 =20 9,5 6yarasna z =12  .13;
0
Pe3b6a KajaMHHHHT ONTHMaJ Kiiimatu 1,5 ... 3 MM opaaHrupa 6ynann.
Pe3anba nuaMeTpHHHUHT pe3nba KagamMura HHCOATH MeTaJ/IaH scanilaH
JeTajiapHUKHJaH ¢apk Kuaanu. By Hucbar 14-xafpania TaBCHA KHJHH-

raH MabJyMOT/NapAaH OJIHHTaHH MabKyJ.
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14- magman

Pesb6aunnr gaaMeTpH, PeabGaHrHr RajaMH, MM
MM Kypma HHpHK RAEpUK Mafina
3 xau 10 raua 1,25; 1; 0,8 ( 0,7; 0,5 0,5
10 20 1,5 2; 1,5; 1,25 1,25; 1,0; 0,75; 0,5
20 30 — 3; 2,5 2; 1,5; 1
30 ... 50 — 5; 4,5; 4 2, 1,5; 1
50 70 — 6; 5,5, 5 3; 2; 1,6
70 180 - - 6. 4! 3v 2

1 MM JlaH KMYHK KaJaMHH TepMOIJIacT/IapJaH sicairal jetajajap Y4yH-
rHHa HIJATHII MYMKHH. PeakrtonsacTiap yuyn OyHpall Kajam TaBCHA
STHAMANH.

20- §. Macananap

3-macana. 150 kH ook kyTapum yuyH mymxannasran wiarax (39-
pacM) pe3bbasM KHCMHHHHI JuaMeTpH aHHKJaHCcHH. Marepuan Cr.3.
6] = 132 MIla.

Euwnun ralika 6ypanub Kyiunanu-ro, ammo cupu6 TOpTHAMAMIH,
ITYHUHT YYYH xnco6.nau111a (52) dopMysafaH ¢poijasaHkIAnHN :

_ / _4150.103_ %
d, = n[o] =} Sz < 98% MM

I'OCT 9150—89 ra xypa, uykun naamerpu 40,129 mv Ba Kajgamu
S =4,5 mm 6ysran Aupuk xanam/an M45 pespGanu Kabyn kuniamus. Jle-
maK, d, = 45—0,94.4,5 = 40,77 > 38 mu.

4-macana. Gaaneunu mydtanuur (50- waka) 6oaTaapu XHCOGIaHCHH
MydTa BocHTacuaa y3aTuaaguras xyeear N =40 kBT, alianuw gacro-
tacu n = 100 mua—?, Gontsiap YpHaTH/TaH aiilaHaHUHT JuameTpH Dy =
= 0,24 M, 60aT1apHUHT COHH z=6. Bontnap 2 papuanTtaa: Gosntnap 3a-
30p OuJaH YpHATH/NGH X0J1 YUYH Ba 60/1TJap TUFH3AKK Ouan YpHaTHATaH
X0J1 yuyH xncob/1aHcHH. SpumM MydTanap opacujiari niukananui kozgdu-
uuentu f = 0, Bomnapnnﬂr MaTepHanu CT. 3 MapKaJgu nysaT. OXTHET
KO3(pdHUYHeHTH 1,3.

Eunm M)(pTa BOCHTacHzaa y3aTujaguraH 6ypoBuH MOMEHTHH aHHK-
JNafiMHu3:

T = 9550— — 955029 _ 3820 H.m.

100

BosatJsapra Tymaguran KyYHH TONaMus:

2T 2.3820
6yJaanu.

Jlemak, Xap 6up GosiTra TyIMafMraH Kyu

p=2%0_5305 B
MH
* By epra MIla= W5 = mpa SKaHIMTH SLTHOOpra OMHHraH.
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1. Boamaap 3a30p Gusar ¢pramusean xon. 9 Ba 10 mapsannapra
GuHOaH,

[6] =0,6 o, = 0,6-220 = 132 MIla

6ysanu. Boaraapuunr nuamerpu (63) Ba (64) dopMysanap épiamupaa To-
nuJapu:

/71.3.1,3.4P 1,3.1,3-4-5305

d, =Y nilel 3,14.0,0.1,32 = 256 M¥.

IOCT 9150—59 ra kypa uuku guamerpu 23,7563 mm Gyaran M27
peab6aiy GONTHH TawJaiMu3: 6y pesbba yuyH d, = 27—0,94-3=24,8 mM.

2. Boamaap murudsuk Ouran  jpramuiraduzar xoa. BoaTiapHUHT
CUPTKH JHaMETDH KECYBYM KyWJaHHII acocula aHMKJaHand. 9 Ba 10- xan-
BaJsiapra GuHoas, Gepuirau Mmatepuast yuyH [t]=0,4 o, =0,4.220 =
=88 Mlla 6ynanu. (63) dopmyna épaaMuia KYHAHIArMHE XHco6aa6 TO
namus:

4p 4-5305,

am = V sizess 87

0=

T'OCT 9150—59 mau M10 pe3nbanu GonTiapHu TanJaidMus.
5-macana. beron ¢YyHIAMEHTTa YPHATHU/ATaH KpOHIUTeHHHY (51-u1ak.)
GupukTupyBun GosTyap  XucoGiaHncun.  Kyiumarumap  Gepuaran:
R = 10000 H, o = 30°, Iy = 400 mm, I, = 100 mm, b = 490 mm,
a = 130 mm, ¢ = b/2 = 245 MM, I3 = 210 MM, [,= 140 my, GonTIapHUHT
MaTepraau CT. 3 MapKaau nyJat, 6eTOH YYYH PyXCaT STUATAH KY4JaHHII
lo,s] = 1,8 MITa; sarpyska ysrapmac uuky Ousan Tabcup 3Tagd, CHpub
TOPTHII Ha3opaT KUJIHHMaHJH.
Eunm: 1. Harpy3kanuHr TallKHJg 3TYBUHMJIADHHU TONAMH3:
S = Rcos30° = 8660, H; N = Rsin30° = 5000 H.
(77) dopmynanan
M =ISl,— NI, = 8660.0,4 — 5000-0,1 = 2960 H.m
6y/1anu.
2.TyTtaw MOHHMHT OYMJIMG KETMACJUIUHH TABMUHJIALI INapTHra Kypa,
cupu6 TOPTUIU YYyH 3apyp 6Y./iraH_KydHH aHHgJaimus. (79) dopmysazan

N 5000 4= —
0'N= FT,K == 0'50,49'0'13 = 108000 Ha~0,16 Mna
6ysanm; (80) dopmysaagan sca
M 2960 2960 _ _
Ou™="W_ = @/48).a ~ (7/48):0,13-0,497 — 650 000 Ifa = 0,65 Mrla

Kesu6 wukanu, Oy epaa

! [ama (ko)
w_=Jizd 12 ol e =T ab*.
™K b/2 b 48

6%



(82) cdopmynamarn K = 1,5 ne6 oJcax,
o =1,5(0, +0, )=1,5-(0,16+ 0,65) =~ I,2 MIla

6ynand, Cupn6 TOpPTHII YYYH gapyg Kyu (78) 'dopmysanaH Tonunanu:
p = Sxfm _ 12OBB 460477 MH = 4770 H,

Tz 8
3, Beron (yHAaMEHTHHHT MYCTAXKaMJIMIMHH TEKIHPHO KYpaMus:
Umax — _O'r + ON _O'M'= —_— 1,2 + 0,16"— 0.65 = .!,69 <

<[o,]=1,8 Mla.

4, P_ HuHT JieTajl/JapHHHT Gup-6uprra HUCOaTaH CHJIKHIIKTA HyJ
KY/MaCJHTEHE TEKIUMPHG Kypamua. Byuuur yuyn (83) dopmynamaru
f=0,35Ba K = 1,3 16 Kabys xusaamus. Y xosapa: 0,35 - (4770 - 8 —
5000) = 11260H > 1,3 - 8660 = 11258H. [lemak. P HUHI' @HHKJaHTaH
KuiiMaTH KaHOaT/JaHapJaHAup.

5. Harpyskanuur XucoGuifl KMAMaTHHH aHHKJaHMu3.

(84) popmynanan:

5000
=738

P ~ 620 H;

N

(86) dopmysanan:
P - 2964-0,21
M ™ 2(2.0,2124-2.0,14%
6uTTa_GONTra TymaéTran yMyMHH Harpyska

P =P, + P, = 620+2440=3060 H;

— 2440 H;

(60 a) dopmysara Kjpa,
P, = 4770+0,25-3060 =~ 5540 H

6y1ann.
12-xanBannan ¢OHiananu6, pesrCaHMHI TWNEHHM aHEKJaHMB3. Py
HUHT aHUKJaHTaH KMHMaTH yuyn M16 peanba TyFpH Kesaau.

V 6 o 6 AETAJNIAPHH THUFHU2JIKK XMUCCEUTA EMFHMKTHPUIL

21- §. Ymymn#i MaBaymoT

CupTaapu UMJMHAPHK OYAraH MKKHM JeTaJHH' THFHIJHK — y3apo
MAHGU 3a30p Xucobura eTapsy Aapaxala MaXKaM GHDHKTHPHII MYMKHH.
by YCY/AjaH, KYNHHYA, AyMajau! NONUWHIHHKJIAPUHH Bajra ypHaTHIIA
Ba WYHra yxinamw 6omKa Xoanapaa ¢odnananunanu. Byuunr yuys Band-
HUHT IHaMeTpH NOAMKNHKKAa (€Ku GOIKa feTasa)Bas yuyH MYJKaja/aH-
raH TeWMK QuaMeTpuiaH O Kajap KaTTapoK Kusau6 Tal€paawanu. Maca-
JaH, Bas-AvaMeTpH B Ba TewwHk anameTpn A 63aca (53-makan), y Xcana
B>A&u B— A = § 6yanmn Kepak. Ana wynpail kvar6 Tahépaan-
raH JeTannaprUHT OKpM MKKMHUMCHTa GHPOD Ycyaja ypwaTuaca, ynap
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: LEREX)
S ‘ S J ), H/mm A
Y Tt —~—- s

53- wakn. [leTa/lslapHM THFH3IHK XHCOOMra OHpHKTHDHLIL.
\

opacuiaru § THFM3,THK XucoOura feTasap y3apo Maxkam Gupuxanu. Ta-
Guuilku, Oynaai xonnapaa OMPHKMa XOCH KHJIKII YUYH BaJHH MYJIKaJl-
JIaHTaH XKOHra ypHaTHII OCOH OyaMaifn. ByHuHr yuyH xyfugaru ycya-
JapnuHr 64Apafan: npeccaad §pramuuws, mewukau 0emarniy Kusdupuu
€KH 8IAHU CO3UMUL YCYIHIaH PoifalaHuIau.

[Tpeccaad ypHaTHuIAA Basra YHHHT VKU 6Yitnab dyHanran 6upop P kyu
TabCHDP ITTHPpUJANU. By Kydu TabCHpHIa BaJHHHT XaM, TEUIMKHUHT Xam
YPHHHUI CHPTH AedopMaluaIaHaji Ba Y epla 60CuM Ky4u naino 6yaanu.
[Taftgo 6ynran 60CHM KY4H YPUHHII CHDTJapHia eTapJ/JH faparkajla KarTa
MLIKAJAHHIL KYUHHH XOCHJ KHJAafAd. YPHHHI CHPTJIApPHAA HiKAJaHHIN
KYYHHHHT MAaBXKYAJUTH JAeransnapHH Gup-OGupura Huc6aTaH Ky3Fajmac
KHIuD Typaid Ba, WIyHHHT YuyH Oy feTassapra yk Oyinab dyHanraH mab-
JYM MHKJIOpJAaru Harpy3ka Kydum Ba 6ypoBuH MOMEHT TabCHp 3TTHDHII
MYMKHH Gyjiand.

[Tpeccsiald ypHATULWIHHHT acOCHH KaMYMJIMIH WYHAAKH, BaJHH yPHa-
THW :Kapa€Huia Jerajap CHPTHRACH HOTEKHC/IMKJ/APHHUHF CHIMP HJHLIHK
HATH)KACHIA YJIAPHHHT MYCTaXKaMaurH KaMaaiu. BYHHHT osiuHu OJHIN
MaKcaiu1a TeUIMKIIH 1eTaqHi KU3AdpHII yCyaugaH ¢poifananunanyu. Mas-
JYMKH, KH3IUPHII HAaTHxKaCHia TEIHKHMHT AHaMeTpu KaTTajamagd.
HaTH:Xa4a YHH Bajra ypHaTHII OCOHsamaid. TellHKaH JeTajab COBHUrad
BaJIHH MaxKam CHKuO KOsia1u Ba JeTajiap y3apo Ky3rajumac tap3ja 6upu-
KaAd. DY yCyaHuHr Kavuuaurd myku, 200° — 400° C raya Ku3aupHu
HaTH:XK1CHIa MeTaJHUHT CTPYKTypacu y3rapu0, aeTajnaap 1o6 Tauujiauus
MymkuH. [IIyHHHT yYyH, BaJHH COBHTHII YCYaHAaH $oiilanaHHI TaBCHS
3Tugaaid. KU3IMpHII CKHM COBUTHIU yCyaujaH doilanaHumiaa jaeTassap-
HHHT OCOH OUDHKTHPHJ/HMIIMHA TabMUHJOBYM TeMmilepaTypa Kyhuniard

¢opmyna €paamupa xucobsab Tomumanu:} B
611']3 + 60
= W + (90)

6y epaa d — YpHATHAWM AHaMETPHHUHT HOMHHAJ KHHMATH, MM; Opax —
ypHaTHUI YYyH GearuaaHraH HT KaTTa THFU3JIHK, MKM; 8, — JdeTasnnapHy
OCOH ypHaTHII YuyH eTap,au Oyaran 3ur xuuuk 3a3op MM ([OCT 1a
ypHaTum yuyH [I 6usan Geqrusanrad Typ ya4am/apHiaH ¢oiijaiaHHm
TaBCUS KHJIMHALH); & — MCCHKJIHKJAAH Kenraium KoddpuuueHTH (myrar
Ba uysaH yuye & = 10 107%); ¢, — neTan1ap HUFUIA€TraH UeXHHHT

TeMrepaTypacH.
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22- §. Ilpeccianray GUPHKMaJapHH XHCOOaAI

BupukMa 10KopHia 6aéH sTunran ycysaapHHHT Kail 6upu épramusia X0+
CHJT KHJIMHTAHHTHaH KaTbH Ha3ap, THFU3JIHK XHCOOUTA XOCHJ KHJIMHTaH
"6upuKManap, KynuHYa, npeccianrad 6upugMadaap neb atajgafu.

[peccnanrad 6upukMaHu Xucobuamza mOHUXaYHHHHT acoCHiH Ba3uda-
cu, Gepuarad Kyd Ba MOMEHTJIapra acocJauut, THFU3AMKHMHT Tanab
Ty rad KuiMaTuHy aHukaawm xamaa FOCT paH yHra moc KejafuraH Kuf-
MaTHH TaHJauAad ubopar.

‘Onargna, npecciaurad GUpPUKMAIra GypoBiM MOMEHT XaMia Bal VKM
6yitna6 iyHanrad Kyd TabCHP KHJHMIOM MyMKUH. YK GyHaa6 ijuaiaran
Kyu S TabCHpujaH [era/VIapHUHT GHp- Gupura HHCOaTaH Ky3rajMacJ/Idry-
HY TABMUHJIAUI YUIYH YJIAPHUHT YPUHUUI CHPTHAArH HUIKAJAHHI ¥ KydH
TABUD STYBUM TAUIKU Kydra TeHr éKd yHIAaH KarTa OY/UUIM Kepak:

V4§ <fplndl,
6Y epia p— YpUHHM  cHpTHIard  columurtupMa  6ocuMm  (54-miaxn);
F, = 2T/d—aiinada Kyu.

Bupukvara 6ypo3d MOM2HT Tabzup 3Taérrad OyJica, YHHHT MycCTax-
KaMAHK UIpTd Kyimiaraua udoianaganiu:

azl
T< # (92)
Marepuaniap Kapmu/aurd Kypcunad MabJayMKH,
p=—rp 56* H/m? (93)
d(_l-|-_3)- 103
E, T E,

6ynany, 6y epaa 6 — xucosuit Turu3IAK, MKM: (C; Ba C, — Ky#uiaraua
gHHK/IaHajuran KoadduuuenT.ap:

&+ & d2 +d®
Ci= ———rs — vy Cp= —m - v,.
1 dz—d(;‘ 1 2 dg_d2+2

E,, E;, v, Ba v, —KaMpaNnyBud Ba KaMPOBYH JE€TA/NI3D Y4YH HULIATHI-
TaH MaTepHaIJIADHUHT 3JaCTHKIMK MO1yJ/ulapd Ba ITyaccon koadouuuenT-

p
£ ( RN
AN s ’ 2\ | J
— s} —] @7 s
NN N
{ i | -

54- waxa. Turnanaux VYxucobura XoCHA KUJMHTAH GHPHKMaHM
XHcobnauira JOHp Cxema.
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Japd. By Katranukaap: nysaar yuyn E = (21 ... 22).10* Mila Ba
v=0,3; uyaH yyys E=~ (12 ... 14)-10* M[la Ba v=0,25; Oponsa
yuyh E= (10 ... 11) . 10* MIla Ba v =0,33.

XHCOOHA THFH3/JIMK YJ4aHTaH THFH3JIHKAAH, ABHH KaMPOBUYM Ba KaM-
panyeuu Aefannap AuaMeTpMHHHT adWpMacuaaH KHUHK OYJaafgH, 4yHKH
THFU3/IMK JeTa/1ap CHPTHAATH Fagup-OynypJauKJIap YuHIaH VJjyaHaiu.
INpeccsiana€Tranza 6y HOTeKHCAMKJIAPHHHT Oup KHCMH 33uaub, feTasap
CHPTH CHJVIMKJIaHajH. ¥V auamnapu 6epuaras JeTaanap Y4yH xHcobuit Tu-
Fu3auk 'OCT xkanpaanapufa KeNTHPHJATAH THFH3JIMKHHHT 3HT KHYMK
KHAMAaTHIa HOTEKHC/IUKAApHHHT CUJVIHKJIAHHITHHH Xuco6ra oJ1yBuH Ty3ar-
M3 KHPHTHII AYJH 6ujiaH aHHKJAHALH:

6, =06, ,—u
i =1,2(hy + k), } (94)

6y eppa 8, — xajpajia Ke/JTHpUJraH TUFH3JHKHHHT SHT KHYHK KHA.
MarH; u — Ty3aTMa; A, Ba hy — Xampas1yBuH Ba KaMpOBUM feraljiap CHpT-
JIapHJarH HOTEKHUCJIMKJIAPHUHT GaJiaH1JIUrH.

HoTtekucUKIapHUHT GaslaHAJMrY, AeTajb, CAPTHHHHT To3a/MK  Aapa-
3Kacura Kapa6, TerHUIM JKafBaJ/iapiaH OJIHHAaLH.

Ogatpa, AeTa/lVIaDHHHT MYCTaxXKaM/H[M KaMpoBuM JeTajjary  aiJaH-
Ma (o) Ba pajuan (0,) KyulaHUIWIADHUHI SKBHBAJeHT KHAMarura Kapab

6axosaHanH:

. 14 (d/dy)?
=P O=PH gy
Y 2 .
O, = 9 — 0= T CIEAL <0y (95)

6y epaa Oox — AeTaJb MAaTEPHANFHHHT CKYBYAHJHK YeTapacy.
Arap npeccJ/anrai OMpHMKMara KYHWJAMIUM MYMKEH OYATan ar YEUH
MOMEHTHHHT KHiMaTHHH aHuKJam Tanab 3Tuaca, KYEHAary myHcca€a1nan

dofinananuaanm:
M =PL <0,2 pdl?, (96)

(96) myHocabar PL =Rx; R = pld pa x = —%l 9Kayaury Hasapla

TYTuaH6 (55-maKs) mycTaxKaMJHK 3aNaCHHU OIMPHIL MaKcauja Ty3aTHIl
KHPUTHIN AYy 6GunaH aHUKJaHTaH (R— YprHUm Xo#naary €cCHMHHHT
TEeHT TabCHP 3TYBYHCH). '

55- Wwakagay mabaym OVJMLIMYE, YPHHUII KoHuAark Gocum =nicpacu
TYPTOYpUaKIMK KYPHHHLIAAH STYBYH MOMEHT TabChpula yuGypuaKJ/HK
K YPHHHINra KHPajx. DyHHHT HATHXKACKHJa KaMpOBYH AeTanHuur CLp Yunaa
60CHM HOJTa SIKHHJAAICAa, HKKMHYH YuHla MKKH Xucca cmann (2pC€y-
Jub Kosamy).

BHPHKMAHUHT MYyCTaXKaMJHTHHH 6axosamia yHAarH 3KT KaTTa CCCuM
ReTajAa MyacTHK AehOpMauus XOCHA KH/IMAaCJHTH KepaKJuIura sbpTHOOp
GepHin J103UM.
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55- waka. THPHAIHK XUCOBUTa XOCHJ KH/IHHraH GUPUKMAHMHT STYBUM MOMeHT Gu-
JlaH 1oKJIaHHULIH.

VI 5OBb. WIMOHKATIM BA WINHLJIM BUPH{MAJIAP

23-§. llnonkanu GHpuUKMaJjap

rA/ﬁ‘J'IaHYB‘-IH JeTasnaapuu (lUKUB, THILIM FUJIAUPAK, mydTa Ba Wy KabH-
JlapHH) BaJ €KH yKKa Oupranuxja aiyaHagurad KHiM0 mMaxkaM ypHaTHII

YUYYH Xap XMJI IINOHKatapiaH ¢oiilananpuaany. [Inonkasnau 6upukManap-
HUHT TY3UJUILY XKYAa Ofiuil 6ynb, yaapHu duFMLI BA KUCMJapra axpas
THII aH4a OCcOH. LIIyHUHr yuyH OyHaaill GupHKManapiaH MaiidHaco3JHKIAa
KeHr xyaamia doiganrannaaii.

. Baua €ki yKla wnoHKa YYyH MyaoKaniaaHran  YHUK GYsHIUd LunoHKa-
JK OUPHKMAHHUHT acoCuil KaMUMJHTHAMD, YYHKM OyHiait ViuK Ban €xu
VK KYHJaJaHT KeCHMHHII KHupaHTHpHO, MycTaxKamJIMIHHH NacaHTHpaAH.

[lInoukanu OupukManaap 3§pukmupusrean Ba 3Ypukmupusmazan 6y-
JUMMM MYMKHH. 3ypUKTHpuAran OHpHKMaJjapfa nOHACUMOH ILNOHKaaap,
3ypuxTupHIMaral Oupukmasnapia 3Ca npuduamuk [UNOHKAAD HIIATH-
JaiM.

flpusMaTuk wnoHKamap. [Ipu3MaTHK IUNOHKA KEeCHMH
Tyrpu TypTOypYakJauk Oysmran AeTaspup.

[Tpu3MaTHK LIMOHKA BOCHTACHIA XOCHJ KHJMHTAH Oupuxmanap 3y-
PUKTHpH/AMAran GyjraHjaury yuyH MINOHKAaHM XaM, Banjard YHUKHH Xam
JOKOPH JapakajaT¥ aHuKjJMK Ounman Tait€psam Tasnab STuaanu, YYHKH
6yHpail Xxos/1apAa LINOHKa OYpOBYM MOMEHTHH €H €KJlapi OpKaJau y3aTafH.
{llyHuHT yuyH IMNOHKAHUHT €H €KjapH Bajjard YAuKHUHT éH €Kmapura Oup
TeKkHC Ternd TypaauraH OyaHmM I(epagjl

Arap wnoHka Ba Viuk Taii€paampa OCT fa keaTUpuaraH Aonyck-
HUHT KuHMaTH TabMHHJaHCa, OMpHKMa HuFHIa€Trania MOC/aIl Hiiapura
X0xKaT KoJsMmaiu. )

Banjad FUqNMpaK rymyarura 6ypoBud MOMEHT Yy3aTHmIfla IUNOHKA €H
€KJIapHHUHT 33Unumyu XamJa Bas OuJaH FyMYaKHUHT YPUHHII YH3HFUIAH
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KeCUJHIIM MYMKHH. Dynja XOCHJ]
6ynamuran Kyunannmaap (E6- maxa)
Kyfujarnus aHuKJaHaJH:

|
Ny

SSSOSSSSSRRNRSS

4T
— ' w=hiad <ol (97)
—— D =g <[l (%)

§6- waksa. IlpuaMaTHK WMIOHKaHH XHCOG- .
MaWra JOMp cXema. 6y epiia h — IUNOHKA KVHAAJaHT Kes

cHMHUHUHT  GajaHpsiury; {x — minoHs
KaHMHT XHcoGu#t ySyHJMTHM; d — Banyunr npameTpu; T — OypOBUM MO-
MEHT, b — [UNOHKAHHWHT 3HH. '

Opatia, WNOHKaHMHT yA4Yamaapy, Ban fuameTpura Kapal, ikaiaBai-
JapiaH TaHJaHajy, Y3YHJHUTH 3Ca rynmyak TeUIHTHHUHT Y3YHJMTHra Gor-
quk pasumaa [l] ~ (0,8 ... 0,9)/ryn  xuan6 oMHagy Ba MYyCTaXKamJHTH
I0KOPHAA KeITHpuarad GopMyJiajap BOCHTACHAA TEKIIMPHaUG KypuJjamu.

Hinonkanapuaunr 'OCTAa Keatupuarad ysnyamiaapu (b Ba h) wynpai
TaHJaHTaHKH, YJapHUHT KECHJHMIIK KaMAaH-Kam comup Oysanu.lllyHuHTr
YUVH, NPH3MaTHK IUNOHKaJapAaH ¢oijananunaaural xosJapia yJapHH
(97) dopmyna acocupaa xucobjamr 6unaH Kugosnanca Gynaad. Huam
NPHHUKMON JOKODHJarura yxuaim sHa GMp Heda XuJ LIMOHKAHM YYPaTHII
MYMKHH. CermenTCHMOH (57- IlakJ) Ba UMAMHAPAK (58- miak.) ILNMOHKa-
Jap 1yJaap XymJacHAasIup.

BasHUHT CerMeHTCHMOH LINMOHKAa YYYH MyxkaqJaHrad yAWFH JMCKa-
BUil dpesa GusaH Kecuaanu. By aca Gowmka Xonnapaarura Kaparaija aHua
Kysaal. AmMMO VHMK 4YYKYD
OysaraHaurd y4yH BaJIHHHT
MyCTaXKaMJIMTH  Nlacasijd.
IIy caGabsiu, cerMeHTCUMOH

L

IIIOHKaJ/ap BaJHHHT JAHa-

‘l METPH YHUYA KaTTa 6ysimaran
) (d= 60 MM 6yiran) Ba KHYHK
6ypoBYM MOMEHT/I2PHH Yy3a-

THII JI03uM OYJrad xoJauaap-
JarMHa HulIaTHaafd. Dys-
57- maxs. CervMenT WINCHKaHH XuceOJalu- Jail ILIMOHKaJapHHHT MYC-

ra joup cxeMa. TaXKaMJHMrd KyHugaru ¢op-
MyJa épramuia GaxosnaHaau:

| o 6 .
: % O = Zig~ <101 (99)
§

Hetajqnap BaJaapHUHT
Y4HTa YpHATUJIaIUTaH XO0J-
Japja UHAMHAPHK LINOHKa-

58. maka. | Llwausipyx nomnka socura- Japfan  ¢oiaanaHuL MXM'
CHIa OMPHKTHpHIL, KHH. ¥YJap yuyH Kepak 06y.J-
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rai TelWIMK aBBaJ [apMaJall, CYHrpa 3ca yHTa uuuioB Oepuur #yau
6unan taiépuaHagu. [IyHu Ha3apia TYTHII KepakKKH, GUTTa y3YH LUMOH-
Ka HIIaTHIIAAH KYpa HKKUTa €Ky yuTa KaJjiTa UINOHKa MuiaTraH Mab-
Kya1.

[IHaHHADUK UIMOHKa YHMKKa MabJyM fapakajia-THFH3INK OHJIaH YpHa-
THAAgX. ANpHM XO.Japia HWIHHADHK IIOHKA KECHK KOHYC LiakJiuAa
KHaub Tali€paaHaiu.

LIMIHHAPDUK UINOHKaJApHHHT MYCTaXKaMJHTH Ky#fufard ¢opmyaa
épaamuia GaxoJaHaiu:

4T
0'33 ~ dr.u d < [Uaa[, (100)
/@Ila d — UINOHKAHUHT JHaMeETpH, d — BaJIHUHT AVaMETPH.
HACAMOH IUNOHKAJAP. nOHaCHMOH LIMOHKAHUHT NPU3MATHK IUTOH-

KaJaH GapKH WYKH, YHHHT KeHT €Fu 6yiinura TOMOH 6upo3 (omatma I 100
Hucbataa) Kua Gyaany.

[ToHacHMOH WINMOHKanap €plamMHAa AeTajJap Basa €KH YKKa Oemasion
opTHKuYa Ky capduamait ypHaTHnaguran Kuaub sicamaid. [leTaqab 1umoH-
Ka xucobura MaxkaMm ypHawaid. ByHHMHT y4yH [IMOHKaJjapyiukKa 6up
Kajap Kyuy 6uiaH ojaria, Gosra 3ap6H OusaH YpUO KOHJALITHPUJIAIH,
Byuaait xoanapia IMOHKa YYYH MYyJKajdaaHraH VHHK Bajja Xam 1wy
Baji'a YpHATHJIaJ4TaH feTajda Xam OyJca, LiOHKa YiAuO ypHaTHIaguraH
MOHacHMON MLINOHKA JAeb aTasaju. mHOHKa}IaI‘H KUAJMK Kanjgad 6VyJca,
JeTaifa XyAAM LIYHAaH Kusauxgard YAuK xunuHagu. Inonxa 3ap6
TabCHPHJa KHDUTH/ITAHIHIHAAH, YHUHT YCTKH Ba OCTKH éKJ1apu yumg!{a
MabayM THFH3IMK OWnaH ypHawanu. IInonkasunr €n €xnapu sca yHHK-
HUHT €H €Kapura, yMymas Osirannia, ypusuG Typmaiay. BypoBun MOMeHT
HIMOHKAHUHT YCTKH Ba OCTKH elfmap}{ﬂ,am THFH3JHKJIAH XOCHJI 6yJII‘aH
HOIKaJaHUI Ky4d Xucobura ysatunaiau. [lemak, GMpHKMa HarpysKacHa
6ysnranzia XaM IWNOHKAHHHT YCTKH Ba OCTKHM €KJjapuia KywiaHuuliap Mab-
*,yn 6yaain (59- maxnl/ &

7 b
/ﬁ%’ 72 G,
Rusnux 1100 Unonka
N7

NN

59- waka. TMoHACHMOH IINOHKA BOCHTACHAA GHPHKTHpHLI
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DHpDUKMaHHHT MYCTAXKAMJIMTHHH XH-
cobnaw1 yuyH 6ypoBun T MOMEHT TabCH-
puza 6y,ran BaJHUHT MYBO3aHaT InNapTH-
HH Kypunb yukamu3. Xucobnall yuyH KeJa-
THpWirad 1wakafa (60-imaka) o, Ba o,
KYyYJaHHILIap TeHI Tabcup 3TyBun N G-
JaH aJMawTHpuarad. Tascup 3TyBYH 6Yy-
pPOBYHM MOMEHT Ba/IHM aHJlaHTHDHITa UH-
Tunapu. ByHra wHwKamawuit Kyyu F =
=N{f pan Xocua 6yaran MOMEHT XaMmja
WIMNOHKAHHHT KHCHJHUIUH aKC TabCHP KYp-
caTaju. IIINOHKaHMHT KHCH/IHIUH HaTH-
00- waxn. IToHacHMOH ILUNOHK2HH KacHla yHMHT Hall cfura Kym.,HMqa Ha-

XHcobnallra IOHp cXeMa. rpyska TywalH, YHT €FH 3ca Gywawaj.

HIy caba6au 6yHAad XoJfa WITOHKA YYYH
TysuaraH KydYnanuuiap 3snmiopacH BepTHKaa KaTeT o Oyuaras
yubypuakaHK KYypHHHIHAA O6Yynaan. Tedr Tabcup 3TyBun N Kyd Ky-

Huarad HYKTa Baa YKHAaH (—g b — —21 b) =le macchafa xoHjaluani.

6 HUHT KuiiMaTHHH KyHHAaTH MyHocabaTlaH aHHKJall MYMKHH:
obll2 = N Ba T = Nfd + Nb/6,
6y epia b — LIMOHKAHUHT 3HH; | — MINOHKAHHUHT Y3YHJIHTY,
d — BanHuHT Juamerpu {6y auamerp F — F xy®bTHHHHT eJkacH CH-
¢atHaa Kabysn KHJHHTaH).
KenTupuiran TearnamasaphH o Ta HucOaTan 6upranvkia e4ud, Kyin-
JarMHu XOCHJI KHJlaMM3:
2T
o= RSO} <[o,,] =80 100 MIla, (101)
HuKanaHu Kosgbuuuenty f yunr Kuiimatuuu 0,13 aaun 0,18 Taua Kabya
KHJHII TaBCHA 3THJIAlH.
Afipum Xoasapia Vituk Tyda#an BansuHT 3aHciallyBHHH OyTyHJail
HYKOTHII MaKcaauJa TOHACHMOH LINOHKA
| TypaapuiaH Oupu 6§/n{aﬂ cp)pul};uuon
N e WNOHKa HiaaTHaafgn (61-waxa). bysna
D R >/ \\V\§ 6ypOBYM MOMEHT LIMOHKAHUHT YPUO KHDH-
N

THJHIIHAAH IINOHKa 6usaH BaJa opacHja
G, XamZa BaJs OHJIaH JeTanb OpacHfia XOCHJ
o -~ 6yaran HwKajsandw Kyun F xucobura

o y3atuaanu. IlInoHKa yuyH Bajija Xe4 KaH-
Jail YiuK 6yamaiian. BUPOK LIMOHKaHUHT

] NacTKY TOMOHH BaJIHUHT LMJMHAPHK CHD-

7 THra MOCJ1a6 HILIaHHIIY JIO3HM. PPHKLUHOH
INNOHKAa MIJIaTHATaH XoJaapia OypoBuM

v MOMeHT (haKaT HIIKajaHHIl KY4H 3Ba3ura
= ysaTunTaHuAaH OyHOall IUMOHKaJap Kam
Harpy3ka TyllafuraH MexaHH3MJsaplaruHa

61- waka, PpuKugoH wnonka.  HALLTATHIANH.

HH xucoljalira AOMpP CXeMa.
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DHpPHKMaHHHT MyCTaxKaMIMIHHY KY#HJary MyHoca6aTaH tdoinananu6
GaxoJialll MYMKHH:

T <[T1=Nfd = o, - bifd, (102)
6y epna o; = 40 50 MIla.

Basra TabcHp 3TYBYH MOMEHTHH CTaHAapTAaH TaH/jab OJMHTaH GHTTa
wnoxKa GUJIaH y3aTHLI MYMKHH GyniMaran Xosdapia GHP BaJHMHT §3H-
Ja MKKHTa €KH yuTa WIOHKaNaH Goli1ananuil MyMKuH. MabjymkH, mmou-
Ka COHHHMHT OPTHLIM YHHKJaPp COHHMHMHT KyNaiuwmura, 6y 3ca, y3 HaBGa-
THIa, BaJ XamAa [eTa/jb MyCTaXKamJHMIHHMHT Xajjad TauwKapu 3andiia-

wysura ca6ab 6yann. IIIyHUHT y4yH KYN lunOHKa n GMpHKMaNap YPHHUTa
‘wHIaM GupukManapAad doiasaHHu TaBCHA 3THJANU.

24-§. Ul Gupuxmanap

Arap BaJHMHT CUPTHAA Ba YHra YpHaTH/IalUTaH feTanb r'ymyard Telld-
TMHHHT CHPTHAA YHua yyKYp Oysnmarad apukuanap Viunu6, nerannapiaH
GUPHHHMHT YUKUFY UKKHHYMCHHUHT GOTHFHra TYWajuran Kuaub ypHaTHJ-
ca, unmmuuk! 6upukma xocua 6yaann (62-waxa). Bynpail 6upukmanapra
wrnonKann GupuKmanapiarura HucbaTaH Ky#iuiaru apsannuxmaap 6Gop:

1) meTannap Basida SXWH MapKa3s/aHvalH, J03um 6y/aran Takiupia
yaapuu Bas 6Yinab cypunaauran Kuan6 ypHaTHII XaM MYMKHH (MacanaH,
Te3aqukJaap KYTHCHIA);

2) uwnuau GUPUKMaHUHT Y3rapyBuaH 3apOMit Harpy3ka TabCHp ITraH-
Jard MycTaXKamJ/HTH IIMOHKaju OHPUKMAaHHKHIa Kaparauja GHpMYH4a
1oKopu 6ynany;

3) waunaH GUpHKManap UNOHKanH OMpHKMasiapra Kaparadga Oup-
Heya 60op OpTHK Harpyskara 4Yufaigu.

UInuusn 6upyukMasapia 6up KaTop ad3asnnkiaap 6yaranauru Tydaian
yaapiaH MallMHAcO3/IMKAa (CTaHOKCO3JHKJa, TPaKTOPCO3J/IMKAa Ba aBTO-
MOGHU.T1CO3/IMKa) KeHT KVaamaa ¢oilanaHHIMOKAA.

Hlauuan 6upukMasiapuuur Gapya yadyamniapH XaMmla yjaap YYYH Te-
THLIY JOMYCKJap CTaHAapTJauITHPHITaH.

[lanunap TYFpH TYPTOYPYAKJINK, 3BOJIbBEHTa Ba Y4OYpuaKJHK mpo-
buann 6ynumy MyMruH. Bysnapaan sHr KYO TapKaaraHu TYFpu TYpT6yp-
YaKJHK NPOPUIY WaHUaapaup. TYFpu TYPTOYPUAKINK NpPOGUAIH G-
pHUKMasapJa JeTajjap LLIMIIapHHHT
€H €KJlapH, CHPTKH €KUM HYKU JAHAMETp-
Japn 6yfuua mMapkadjawmtHpuiaany (63-
maka). [IIysn Hasapjia TYTHII Kepax-
KH, OeTajsap ULTHUHHHI JQHAMETpJapH
(D €éku d) 6yiinua MapKasaalwTHPHI-
raHfla BaJ Ba TYMYaKHUHT VKiow OV-
JHIMY AXWIH TabMHHJaHaAu. DBuHpoK
€H éxsap Oyifuua MapKa3JallTHpHJI-
raija Harpyskaiuwidliiap opacHaa 6up
XHJ/1a TaKCHMAaHaAH, OYHHHT HaTHXKa-
cula 3ca GUDHKMa KYIIPOK Harpy3sKkafa
HLLIal osTajH. 62- waka. UlnHuan Gupukma,
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S \SS

R N 24

63- waka. Tyrpu TYpTOypuakiM HuTML XHCOGMIa MapKa3TALUTHPHLL:
a — EH EKNapH ToMOHMapH Gffinua ; 6 — CHPTKH AnaMeTpu OPfnua; B -- HYKH AnameTpr GFAHua

Mmuau 6upukmanapid XHcoGaam

HInnunapHuEr  yavamaapH, WINOHKaJapHUKH KabH, BaJIHHHT JHaMeT-
pura Kapa6, I'OCT »xappannapuiaH Taunab oqnHagu. Vinam xkapaénnia
LULTHIIaPHAHT €H €KJapuia 33yBYM, acOCHIa 3Ca KeCYyBYM Ba ST'YBUH Kyu-
JaHHWIap xocua 6ysaanu (64- mwaka).

CTax-mapma Genrusanran 0podHIIH LTHLIAP YYYH 93VBYH KYYJIaHHII
acocuit xucobnananu. Ulysunr yuyn y kyhuparuua xuccEnasapu:

T
Oss = 755 FZ% < [o,], (103)
6 Dy -+ d, o e oo
Yy epra ry = ——_,— — jpTaua pajuyc; F —mnil €éH éFUHHHT  XHCO-
6uil 103u; y Kyfuparn ¢opMyJalaH aHMKJaHau:
Dy—d, . "
F= [—bT- —(c+ r)] [ — 1yrpu TYpTOYpYaKJIHK NpoQHJJIH LK LJIap

YUYH;
F =~ 0,8m! — seonbBeHTa NpcGuNY WMJHUIAD YUYH;

Dy—d,
F= (—b2—>l — yuGypyakJHK NpodHIAH IIHUJAD YYYH;

6y dopmynanapia !— WTHUHKHT ML CHPTH

K4 Y3YHJIHTH; & — LWJIHLJIap COHH; P — Harpys-

4 KaHHHT LIHIJIap opackia 6Mp TeKHcHa TaK-

o [ G,,; = CHMJIAHMaCJHIMHK XHCoOra onyBun Ko3ddu-
23 = X ¥ °

uueHTHH (6y Ko3dduuuent, opatia, 0,7
< 0,8 6ynann).
/TJ->5’ Y Llnulyiap yuyH pyxcaT 3THJATaH 33YBYH
KYYJaHHUHHHT KHHAMaTH OUpPHUKMajapHHHT
MILJAll [HaPOUTHra XaMAa VJIapHH TallKHJ
3TYBYM JleTaJVIaADHHHT TEPMHK HLUIaHTaHJIH-
rura Kapab OGearmsmaHagu. MacanaH, KV3-
64- waka. Wanun GHpyx- FaaMalignuTaH KuJaub 6nopnxmpn.r1raﬂ Ba- yp-
MaHH  xHcoGiawra goup TaYd ILIAPOMTAA Muuialauran GupHKManap
cxeMma. YUYH:

76 g




a) LVIHLJIapHUHT CHDTH TepMHK HiwjaHmaral 6yaca,
[o,,] = 60...100 MITa,

6) WMIJAPHUHT CHDTH TepMHK WilaHraH Oyica,
[o,,] = 100...140 MIla.

Ky3ranyBuan GMpPUKMa/apHUHT ULIHIVIAPH K YIIMHYa TEDMUK HIJIaHaAn
Ba Te3 eHWIMUMHUHT OJJMHU OJMUI MAaKCafuJa pyXcaTt 3TWjarad Kyuia-
HUIIHUHT KuiMaTi 5...15 M[la opanuFuja OJMHanM.

25- § INnactmaccapaH TamépjanraH LIMOHKaJM Ba LVIMUJHK OUPHKMaJapHH
XHCOOMALUHMHT Y3Hra Xoc XYCYCHATJiapH

Xo3upry BaKTJa IJacTMaccajla Taﬁép.naﬂraﬂ INNOHKAJU Ba LITHIJIH
6upHKMaJap MalllHHACO3JIHKAa Kam yqpawm Opatna, nJacTMaccaiaH
sicaqifaH LMJHHAPHK J€TaJHH BaJ €KM YKKa YpHaTHII YYVH NyJjaT INOH-
KaJapfan GoRfananusagy. KH4uK yidyaMmjd MexaHU3mJjapjia J03HN G-
raH TakAupJAa NiacTMaccafaH TalépJianran AeTansap ULTHLap BocHTacHAa
OMPHKTHDHJ/HIIA MYMKHH. ¥MYMaH OJTaHja, MJjacTvaccajaH TaliCpiaH-
raH LWNOHKaJ M Ba WIAHLJIM GMPUKMaapHUHT MULIAIIH MeTajJjan TaHép-
JaHraH wydfad 6upuKMatapHHur nunauy Kabuaup. IyHunr yuyu, OyH-
ILall OupuKMasiap MeTaJJ IUIMOHKaJaD YUYH KeJTHpUJraH ¢opny.aanap
époamuja XHCOGMaHHIIM MYMKHH. TaluuBikH, ¢popmyJsanapiarn pyxcat
3THJTaH KYUWIAHMIOHHHT KufiMaTH, NJacTMacCaHMHI Typura Kapab, Te-
THILIM JKajJBaJJaplaH OJHHaiu €Ku Auddepenuuan ycysn OHIaH aHHK-
JaHagu. AHpHM XoJuapia nJacTMaccajaH TaH€pjaHTaH TIpH3MaTHK
WMoHKaMap 33YBYM KyWIaHMW/AaH TallKapH, STYBYH KyU/aHHIIIa XaM
XHco6sab KYDHJHIUM TaBCHA 3THJAaAH. DryBUM KYWIaHHII KYlinjaruua
x1co6s1a0 TOMHJIHIIN MYMKHH:

6Th
Cor = W < [osrl' (104)

6y epra T — 6ypOBUM MOMEHT; /I — IINOHKAHUHT OasaHAJHTH; d — BaJ-
HUHT JHaMeTpH; b — IUNOHKAHMHT 3HH; [ —IUNMOHKaHHHT XHCOOHH y3YH-
JIUCH.

Illysy Hasapja TYTHWI KepakKKH, Ky3raiayBuan KuJauO OGaxkapuaral
WIMOHKAJM €KH ULTHHAM GHPHKMaJaH ¢oifmananuaranja IJacTmaccanap-
HHUHT ¥3Ura Xoc XyCycHsiTIapula aJoxuja 3sTubop Gepuil Kepak. Macanan
JOMYCKHHHT MeTaJjJ1 YYYH OCOH CHJIXKMIIHH TabMHHJOBYA KHHMaTH NJacT-
Macca Y4yH MYTJaKO TYFPH KeJMacJUTH MYMKHH, YYHKH TeMllepaTypa Tab-
CHpHIa NJjacTMaccajaH Tal€pJaHTaH JeTajJIapHUHT yJa4yamgaapH MeTasJ-
JaH TaliépsaHraH JeTajJlapHUKHIa KaparaHja KartTapoK KuimaTra ya-
T apajd.

26- §. Macaganap

6-macana. [quametrpu d = 100 MM 6ysaran Baa Oujan y3yuauru [ =
= 150 mm 6ysiran rynyak npuaMaTHK LINMOHKA BOCHTacKHAa GUPUKTHPHUICA,
yHTa KaH4ya 6ypoBYH T MOMEHT TabCHP STTHPHUJMLIK MYMKUH? [JOHaCHMOH
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IWNOHKaAH €KH mukiyk OMpHKMaZaH (oiiianaHHATaHla-uu? XaMMa Typ
GupuKMasap YUyH pyxcaT 3THaraH Kyunauum [o,,] = 100 MITa.

E 4 uur: cnpaBoynukian d=100 mm 6yaranma b=28 mmM, h=16 mMm
3KaHJMTHHH aHHKgalmu3. By ysmuamiap npusMaTHK XaMia IIOHaCHMOH

IMOHKaNap YYYH OGHD XHJI.
INpusmaTuk wmnonkaau Gupukma yuys (97) dopmynanan xucobiab To-

NaMu3:
T [0a3] hixd . 100-16-150-100

4 - 4-103
TMonacumon mmoHKa HuvlatHiranaa (101) dopmynanan dofinananamus:

= 6000 H-m.

7 lonlbl (fd +b/8) _ 100-28'150“;- 1123 100+ 28/6) — 4100 H-m
5 .

Vuku 1MaMeTpy GYHHua MapKasJAITHpHITa MyJ/Ka/JaHTan  TYFpu
TYPTOYPUAKJIHK TpodU/IIM ILMUIM OWDHKMaHH  Kaly/Jl KWJlaMus  Ba

CNIpAaEOYHHKJIapIaTrH  KaABaJllapAaH KyHHIaru/JIapHH  OJlaMH3: 2z =
=10,D, =102, d, =92 mm, ¢ = 0,5 mm Ba r = 0,5 M. Kabys Kumun-

ran yJ/yamad GUpHKvajan GofifafaHuiiragia y3aTH/IMLIM MYMKUH GyJran
6ypoBuM MOMEeHTHHMHT  KuiiMatuuu (103) dopmynazad  ¢oiinananu6

TONaMH3:
T=l[o ]V zFr?p,
Dp+d, 102492

Typ = 3 =T 4

Dy —d, _ ,
F=[ b2 —(c+1) ]l_[H_(O'S _|__0’5)} 150 ~600 M2,

= 48 MM,

2
¥ =0,8 1e6 KaGyn Kuncak, 7 = 100-0,8-10-6(0-48-10~% =23000H u.

. Hemak, MYCTaxKaMJ/IMK HYKTaH Ha3apuJaH OJTaHa I0KOpHIa Xucob,ab
KypHJaran OMpHKMaJ/aplaH SHC SXUIHCH ILIMUJH OHPHKMA 3KaH, YYHKH
Y KYpuG YuMKuiTaHm Xoa yYyH NpU3MATHK LIMOHKa/lapra Kaparamia 3,9
MapTa, TOHaCHMOH LINOHKaaapra Kaparana sca 5,6 MapTa MycTaxKaMaup.



YUURY U KUCMH
Y3ATMAJIAP
27- §. Ymymnit Tywynuanap

MavayMKH, MallnHa Ba MeXaHM3MJIapHM XapaKaTra KeATHPHII YUYYH
aBBaJio Oupop sHeprus manbak 6yaHINK Kepak. SHeprus nanbau crudaThia
M4KH €HYB JBHTaTe/M, OyF MalluHacH, 3JeKTPUK ABHlaTesnaplal doifa-
JaHui MyMKHH. KynuHua, sHeprus man6au cudatupa doffananunajurand
y3eJJIapHHUHT HIall XapakTepy Hilu OaxapyB4H KHCMra KyHuarax tanab-
JapiaH ¢apK Kujaaau. MacasnaH, aBTOMOOMJHM TYypraH »xoluzan Ky3-
FaTHIL BaKTHIa YHUHT FUJAUDPaKJapHAary 6 ypoBuM MOMEHT KaTTa KHHMaTra
sra 6yuiLM Kepak. DyHra FUJIMDaKHHUHT adsiaHHII YaCTOTaCHHU KamaH-
THPHLI XHcOOHTa Spulllnsafii. ABTOMOOMJITA YPHATHATAH MYKH €HYB JBHU-
raTesy alylaHUII 4acTOTACKHMHT HOMMHaJ KuMHMaTH 5ca HucbaTaH Varap-
mac 6ynaann. [emax, aBTOMOOHMJIHHMHI HOPMaJ XapaKaTHHH TabMHHJALI
YUYH, MabJayM aljlaHuIl yacToTacH OujiaH MuLia® TypraH ABHTaTesAaH
dofifasaHUATAHY XOJJla, FUJIAMpaK Te3AUTMHH Oolukapuil Ba j103um 6ya-
raH TakAHpJa XapakaT HYHaJMIOMHH Y3rapTHpHIL 3apypaTH TYFUJaAH.

ABToMOGHJ1apia 6yunal Basudany yTakauras ysena THIUJIH THIAMDaKs
JapAaH TY3uaraH y3aTMa, S’lbHH Te3JIMKJap KyTHCHAup. Kynuuiuk sJek-
TPHK JBHTaTe/JIaDHUHT MIIALI PeXKMMH XaM MallHHaHUHT Hiu 6axKapyBuH
KHCMHHUHT MILIall PeXUMHKAaH dapK Kujaad. Yiaphu 6up-6upura moc-
Jialll HIUK Xam TYPJIH Y3aTmaJiap BOCHTacHJa aMajra OLIHPHJaMH.

Nlyupai Kuaub, 5Heprusi Man6au OusiaH MalUMHAHUHT MIiu 6axkap yBYH
KHCMH OpaJiiFHia xOHsawnb, ysnapHu y3apo 6OFJOBYM Xamia XapakaT-
HY Tasa® KMJIHHTaHuJeK OolmKapuiura uMKoH 6epyBuM MexaHu3msiap y3aT-
Manap Ae6 atasaiu.

MalHHaco3/IHK/la MexaHHKaBHH, 3JIeKTPHK, NTHeBMaTHK Ba THAPaBJIHK

y3aTManapjan ¢oHIanaHWNand. YJapHHUHT 3HT KYN HIaTHIaJUTaHH
MeXaHHMKaBUH y3aTMaJsapaup. By y3aTmanap anoxupa Ba Gouka Typ ysar-
maJiap OuslaH OMprajukia HIIATHJKILH MYMKHH.

MamnHa geTaanapy KypcHja, acocaH MeXaHHKaBHi y3aTmagap Vpra-
Husajd. Bowka Typ ysaTmanap XaKumark MabJayMOTJap Maxcyc KypcJap-
Ja GaTadpcuy €pUTHIIANM.

MexaHnukaBHii y3aTMaJsiap MKKH Typra 6yauHafu: 1) HIIKasaHUII XHCO-
6ura nuiaipuras y3atmanap (QpUKLHOH Ba TacMaJsi  y3aTMaJsap); 2) Haa-
WK XHcobura uuwialfgurad ysatmanap (THILJIH, YePBAKJH Ba 3aHKHDJIH
y3aTMmaJgap).

79



JemaK, MexaHHKaBHH y3aTma/lapHM TaLIKKJ STYBUH acOCHH AeTaJjap
y3apo Teru6 Typaau €ku STHUJYBYaH 3BeHO (TaCMa, 3aHXKHD) OpKauu GOF-
JgaHran Oynany.

byHnaH Tamkapu, MexaHHKaBuH y3aTMaJlap Ba/JIapHHHT ¥3apo sxof-
JlalMiMra Kapa6, napaaJsen, Kecuuirad, alkau BaJjJiu TypJapra, y3aTHII
COHUHUHT y3rapuumira Kapab Sca ysaTuul COHM y3rapmac, MOFOHaJ# V3-
rapyBuaH Ba [TOFOHACH3 y3rapyBuH XuJjJapra 6yJIHHamH.

HMmkanauum xucobura HILJIOBYH y3aTMaJapHUHT acoOCHit JeTajJiapH
(FMNZMpaK, IIKHB Ba LIy Kabuiap) CUJIIMK CHPTra, WjamMm Xucobura
HUIafAMraH y3aTMa/JapDHUHT acocHi JeTassapu (THLLIM FHJIJHpakK, dep-
BfIK Ba 11y Kabusap) 3ca KaTTa 6YPOBUM MOMEHTHHHT Y3aTHJIHILUMHH Tab-
MHHJaAAMTaH THILIapra 3ra 6ymagu. Y3aTmanapfa SHeprus manOaHMuaH
sHeprusiid GeBocuTa Kabysa KU/IHMG OJYBYUM BaJsl emaxaceiu Ban 1eb, 6y
BaJJaH 3HeprusHu Kabys xuyaub, Ui Ga)KapyB4YHM KHUCMTa y3aTYBYH BaJl
3ca emaxsanyedu Baja Reb aTajanH.

Arap y3atma Oup Heda noroHa/aH 6yJica,xap GHp NMOFOHAHUHT SHEPTHA
man6ay TOMOHHMAArH GUPHHYH Bajd HKKHHYM BaJira HHUCOATAaH €TaKJIOBYH,
MKKHHYH BaJl 5Ca [IOFOHajlard eTakJaHyBuYM Baj Oysaiu.

¥Y3aTMaJqap Joduxagail yyyH YJAapHUHT Kampla OHUDHHYM Ba OXHPTH
BaJUIADHHUHT KYBBATH XaMza afjlaHMIU yactoTasapyu OepunraH Oyauiiu
Kepak. bupuHUH Ba OXHDPTH BaJsjlaplald KYBBaT XaMAa Te3JHMKJap y3ar-
MaHHHT acocHil XapaKTepHUCTHKacHAMpP. DyHJaH Talrkapu,y3aTMaJslapHHHT
doitnaan um Ko3hOULHMEHTH Xamla Y3aTHII COHH YJIaPHUHT HIIMHM Xapak-
TepJIOBYH KypcaTKu4JiapiaH XucobaaHalH.

Ysarmasapuuur oiigaay um KosbdunueHTH KyAuAaruya aHdKJIaHaIM,

Ny, N
’1=1Vf: éKH 'r]=l——1\—7;. (105)

6y epna N, — XapakaTHH eTak4H BaJIjaH eTaKJaHYBYM Bajra y3aTHUIIA

3apapJ/i KapliMJIHKJ/ap MaBXKYJJIMIY HaTHKacuaa ucpod 6ysrai  KysBar.
Arap erak/IoOBYM BAJHHHT al/IaHHUI YacTOTacH n;, eTaKJaHyBuH BaJ-
HEKM n, 6yaca, Yy xo/ia, y3aTHAl COHH Ky#duparuya wudolanaHanu:

. DHEprus OKMMUHMHI HYHaJAMIAH KATBH Ha3ap, MCTaJran MKKH Bal
6ypuyaK Te3NMKJaPUHMHT HHCOaTJapy y3aTHl HucGaTH Jeiusaiu:

n, o ny O,

{ _ =
1-2 ny ®,’ 2—1 ny (,_)1’

(106)

6y epi1a ®; Ba @, — OHPHHYH Ba MKKHMHYM BAJHUHI GypuaK Te3/IHMKJapH,
pal’c xucobuia. Yaarmumr Huc6aTH yMyMud TymryHua 6yuub, OGupaaH
Kar1a, XKM4YMK éKM 6.Jpra TeHl OyJMmId MYMKHH. Y3aTHul COHM 3Ca,
acocaH, KarTa KMHMAarJM aiJlaHUuLIap YacTOTACHHHHT KnUHK KHHAMATIH
ajiJlanniuiap yacToTacura HucGaTHra TeHT OyJIraHH y4yd y akcapusT Gup-
AaH KatTa Gysanu: ABpuM XoaJiapja ysaTvul COHM XaM Gupra TeHr 6y-
JIMIIE MyMKHH. Kynumiuk MexanukaBuii y3aTMajapia GHUpPHHYM BaJHHHT
alJlaHHUVIap YacTOTacH KOJIraH Ba/VIapHRHI aH/laHuuuiap YacTOTacHAaH
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Karra Gy.aradd ydyd, X4co311111a acoliH Y3iTHIU  COHM TYIIYHYAaCHOAH
¢dofi1ananuany

Basmiarg KyB3ar Bi ali/TaHMIIIi) YICTOTAaCHM MABAYM 6yAran xosanapia
yaapiard 6ypo3id MOMHT KyHuJardua aHHKIaHALH:

Ny N,
. T1=m—1 H-m; T2=u§ H:wm.
6y epia N; Ba N, K'BBamiap BT xucobuia; TeaqHKIAD ©; Ba Oy,

pai/c
€KH

N N
T1=9550 — H-MBa T, =9550—" H-m, (107)
1 2

6y epia N, Ba N, —KysBariap, KBr: n, Ba n, — aiiJlanvmiap 4acro-
tacu, Mua—', T, moMenTHH T MOMeHTra G6yJcax,
T, Ny
T, = Wy =4
Kenu6 yuKany, OyHIaH 3ca
T2
T T

6ynann. llyngaft Kuou6, y3arum [CoAMHM  Kyitumaruya udofanam MyM-
KHH:
ng o T,

==t (108)

n, o, Ty
Arap ysat™1 6up Heda 10Foianu 6yJica, YHHHT YMYMAR Y3aTHII COHH:

=ty u0=—:i (109)

6ynanu, 6y epaa uy, U, Ba tiy — GUPHHUH, HKKHHIH Ba OXUPTH NOFOHAJIAP
YUyH afipum-alipum TOnusraH JysaTuiunap COHM; flp — OXHDPTH BaJHUHI
auJaHHLLIaD YacTOTacH.

Kyn noronanu ysatmanap 6up Typhard y3aTmaJiapfiaH TysuJarax 6y-
JIMIIA WapT 3Mac. MacanaH, TacMmaJjH, YepBSIKJIM Ba TUULIH Y3aTMaJjap
6uprauKia Kyn nNOFOHaMM GUTTA y3aTMAaHU XOCHJ KUJAHIUM MYMKHH.

MamnHaco3aMKAa y3aTMaldap KaTTa aXamMuarra sra. IIIyHuur yuyH
YJapHI YPTAHKULI, STHTH TYPJAapHHH ApaTHIL Ba MaBXKYJ TypPJAapHHHK Tako-
MHJJIAWTHPHLI MacaJ/lajlapura Katra 3bTubop GepuiMoKia.

VII 606. ®PUKIIHOH Y3ATMAJIAP

Arap eTakJIOBUH BaJHUHT XapaKaTH eTaKJaHYBYM Ba/ira HIIKaJaHHII
Kyun BocHTacufa y3atuica, OyHaai ysaTmanap @puxkyuor ysammasap le-
uunani. By ysaTmanapHHHT 2HT ofnuiich 6up-6upura MabayM Kyd Ou/aaH
CHKHJ/ITAaH TeKHC CHPT/IH HKKHTAa FUJIMpaK — KaTOKjaH Ty3uaraH (65-
LIAKJI).

Etaknopuu Ban afiilaHranfa FHAQMPaKMapHUHT XKHICAALITAH JKOHHMAA
HIIKAJMaHULT KYYH XOCH 6yaalu. By Kyd eTak/aanyBud FHUJIIMPaKHM aid-
JIaHTHPaIH.
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Illakana KypcaTHaraH KypHHMLIAa-
rd PHKIMOH y3aTMajJaH NapaJJeJ BaJ-
Japjard XapakaTHH y3aTuwjia ¢oia-
Jauuaanu. Bopan-io, ¥3apo KecHIYBYH
BaJJlapHHHT O6HDHAaH  HMKKHMHYHCHTA
XapakaT Yy3aTHIl J03uM 6VJca, Y X0J-
Ja, KOHYCCHMOH FWJJMpaKJaplaH ¢oi-
JaJlaHHJaau (66- maka).

HiuKaJaHYyBYM FUIAKDPaKaAapAaH Ou-
PHHHHT palMycH VarapaluraH KHJHH-
ca, y Xosia, y3aTHII COHH y3rapyBuaH
(PHKLHOH y3aTMa Xocua 63saau. Byn-
nadl ysaTmanap eapucmopaap n1eb aTa-

JiajHu.
65- waka, Llpansapux FUAZvpak- @OpUKIHOH Y3aTMaJapHHHT ad3aJj-
A7 G PHKUHOH y3aTMa. JHUKJapH KyHuparuaapjiad u6opat: Ty-

3HUJHIIK OfAMil, XapakaT OHp TeKHC Ba
IIOBKHHCH3 y3aTH/af{; HILIall >kapa€HuJa y3aTHLI COHHHY MatJyM ue-
rapaja Y3rapTHpHIL MyMKHH.

OpHKUKMOH y3aTMaJapHHHT KaMUHJIHKJapH KYMJacHra il 6axapyBuM
JleTa/lJIaDHHUHT Te3 Ba HOTEKHC eMHJIHIIY, Basl Ba TasiHWwIapra TywmalWraH
KyY KUAMaTHHHUHT KaTTaJIMTH, CHPNaHHUII X0JHCacH MaBXYMJHIHIaH y3a-
THII COHHHHUHT §3arapmac KufimaTra 3ra 6y.a oJIMacaury, poiiann Hill KO3g-
(HUMEHTUHHHT HUCOaTaH KMUKKJAHTH ( = 0,80  0,92), runaupakaaphu
6up-6upura MabayMm Jdapaxkaia CHKHO TYPHII YYyH KVIUEMuYa MmOcCJaMma
Kepak OyJMIIH KHpaJH.

QDpHKLIHOH y3aTMaJapAa y3aTull couu 10 raua, y3aTLnafiMraH KyBBaT-
HUHT KuilmaTi 3ca 300 kBt raya 6yanwn MyMKHH. JIeKuH, KyBuHya, 6y
y3aTMaJsiap ailJTaHHIU Te3qurH 25 m/c, KyBBaTH 3ca 25 kBT rava 6jsran
MexaHH3MJIapja HIUJaTHIALH.

v Y |

/y'p

\
.
T |
i
) J
\. ' /

66- waky. KonyccHMOH FHJAHpaK/JAH (PHKIHOM ysaTMa.
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28- §. OpHKUHMOH y3aTMAJApHHHI KHHEMATHKACH Ba YyJaaplnaru Ky4jaap

Arap eTakJIoBYH FHJJHPAaKHHMHT AHaMeTpu D, Ba ainaHHuap 4acTo-
TaCUHH 1y 6UJIaH, €TaKJaHyBYH FUAJMPAKHHHT AuameTpunu D, Ba aiflna-
HHLWIAP YacTOTaCHHH N, OGusian Genrusacak, y X042 Y3aTHII COHU KYHu-
pjaruya 6ymanu: .
n D, ~D2
Fz = Di(1 —¢) ~B1
6y epaa & CUPIAaHUUIHK XUCOGra 0ayBuu KO3(hbulinenT 6yanb, YHUHT KHH-
Matd 0,01 maun 0,03 ravya Kuan6 oauHamH.

ETak/0BYM FHJIMPaKJaH eTakJaHYBYM FUJAMpaKKa ailsiaHa F (wakJ-
fla P) KY4HH y3aTHil YU4YH FUAMpak/aap Oup-Oupura Q KyuOunan cnkud
Kyiuaumd a03uM (65- waka);

(110)

Q=" (111)

6y dopMynana f — mwkaaandm KodbhuuueHTH; HKKAna FUAAHDAK IyJar-
Rau 67116 MoAn1:1u6 Typea, f =~ 0,04—0,005; mofinarMaca f=0,15—0,20
(6y KufMAT FMALHpAaK/JapHMHT GApH 4yAHTaH TaHEpJaHTaH Xoara Xau
Taannykaanup): K — tuuraumduriard 3xTHér ko3ddaunentd. By Kosdpou-
UMEHTHHHT KYAMATd, kyourda, 1,25 gau 1,5 raua KuauG OJMHamH.

29-§. PpukuuoH ysatmanapuu XHcoGaaul TapTHOH
A. U4IHHADHK PUIIMpAKAH y3aTMAnapHH XHCobaaur

_ODHT aBBaJl €TAK/IOBYA FHJJMDAK AMAMETPH {AHHMKNAHANH. ByHunr yuyn
Kynupard mydHocabatian ¢ofinasaguiany:

D, = (4 5)d,, (112)
6y ep1a d; — €TaKI0BYM BATHUHI AMaM2Tpd 6y.1u6, y Kyfularuua aHuK-
Jlanaju: '

3
N
d, = (130. 150)]/fm, (112a)

6ynia N, -—eraknoBid BAIIArH Kys31iT KBr, 7, — eTakq0BYd BaJHHUHT
ailJaHMIN YacTOTaCH.

IlyHnan KedHH, eTakMaHYBIM FUKIMDAKHMHT JAMaMeTpH aHHKJaHALu:
D,=u+-Dy(l —&)=D, -u.

Anugnauray Ba Gepuirad KaitMatnapias GoAnananu6, tasa6 STHATAH
CHKYBYHM KYY TOMUJIAfH:

Q___KF K.2T/D, K-2.9550N; K 19100N, K 19100¥,
= F —  FDym " fDyjy T fDg,m

(113)

6y epra D; Ba D, merp xucoGHia.
CHKYBYH KYY TONMM/TaHAAH CYHT, FUAAUPAKJADHHUHT SHH aHHKJaHalH.
DYHUHT YYYH Y3YHMMK GMpJAUTHTA pyxcaT 3THATAH OOCUMHMHI KuAMAaTH-
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ZaH ¢olinananmnany. ¥ [p] Tapsuna GearunaHagu Ba Xap XHJ MaTepHad-

Jlap YYyH KuitMat 15-)ajBasifiaH OJIMHAAH.
15-xxaapaan

FragupakaaplHHT MaTepHanx [£]. H/em
Wkkana FuagMpak xaM nyJarhad 1500...2000
Wkxana ruagupak xaMm yyaHKaH 1050. . . 1350
FuipupakaapHHHT GUPH u YAHAaH, 6HPH yapMIaH 150...250
FunnupakaapuRHr G6apu uysHAaH, GHPH E€FOYAan 2,5...50
Hxkana FHAOHpaK xaM MJ1acTMaccafiad 400, ..800

Funjupak/apHUHT  3HM b=—[—p] Tapauja aHHKJaHajH.

[llynu Hasapia TyTHI KepaKKy, FUJAHDaK SHHHHHT MaKkCUMaJs KuiiMa-
td D, man kaTTa Gy/MacJur'u Kepak, S’bHH

bmax < Dl'

Cukysun Q KY4YHHHT KHMAMATH Y3rapmac €ku y3rapyBuaH OJJIHIIH MYM-
KuH. Q yarapmac 6yaraHia YHHHT 3apyp KufiMaTu NpYxXHHa, puyar €ku
KyJ1 Kyud Ousan XOCHa KMJIHHajiu. Q y3rapyBuaH GyaraHjia yHHHT 3apyp
KuHMaTH, y3aTu/iaguraH MOMEHTHHHI MHKJOpHMra Kapal, aBTOMAaTHK pa-
BUIIAa MaXcyc KYpPHJMa BOCHTacHia TabMHHJaHaiu. AHpUM Xoajdpaa
CHKYBYH KYYHMHT KHEMaTHHH KaMaWTHpHMIU MaKCalMia CHPTHIAA NMOHACH-
MOH YiuKJapu 6yaran FeaauparaaplaH ¢eiijasaHyalu.

1 3

B. KOHYCCUMON FUJIWPAKJIN Y3ATMAJIAPHU XHCOBJIAIL

Konyccumon Fusfupaknap, 10KOPHAa KypCaTaraHuieK, Cup-GHpH
Onsan KecHIITaH BaJulap OpacHja XapakaT y3aTHIl YYYH HILIaTHJIau
(66- wax.).

Kynuunuk Bannap opacuaaru 6ypuak 8 = 8, -8, = 90° 6{nanu,
6y epra §, — GUPUHYH FUJAMPAKHHMHT KOHYCJHK 6ypuary; 8§, — HKKHHuYH
FUJIIUDAKHUHT KOHYCJHK 6ypuart.

By ysatMallapia ys3aTH Iu CCHH KyHHJaruva annkJanagu:

ny, D, d. Rp

_ M D dy R s
4= TD, Ty, TRy, €0 =gl (1)

Oy epma R . Ba R, — GUPMHUH Ba MKKHHYW F#JAMpaKJap ypra aiinaua-
JIaDHUHHUHT PafHyCJapH.

Arap KyeBar N, Ba €TaKrOBYM XaMJa eTAK/IAHYBSH FHJIAHPAK/JADHHHT
aflJaHHuIl YacTOTaCH fy Ba n, GepuJram 63yJca, Xncofsam Kyfniard Tap-
TH6Aa oau6 €opHJajy:

1. ETakJ0BUM FWJIAHPaKHWHT VpTa JUaMeTpH auUKJaHaiH. DByHunr
YuyH KyHujaru myaocabaTfaH ¢ofifajannnaiu:

N
dy = (180 .150))/ Lhra; (115)

Oy epia dy, — GHPHHYM BaJHHHT AuameTpH. d . = (2...6) dg, s

13p
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2. Onpue afi/laHuml Te3JIMCH, CYHrpa 3ca aiJsaHa Kyy TONHJalH.

nd g0 By Ny
v = "%0.1000 M/C, F=103-—U H. (116)
3. Funnupaxnap TasiHuHMra TYIAJurad Kyu aHMKJaHajaH:
K«F.sin & KFsin &
Sl=Qsin:61=——fsm—1; S, = Qsin 6, =# (117)

K upnr Kufimatu 1,5 Jaw 2 raua OJMHHIUM MYMKMH. A¥puM XoJsJap-
Jda yavam acCobiapufa 2 fan 3 rava Ku/aub oJuHaju.
4. Tlupoeapaupa, coammTupMa GocHMiaH ¢o¥ifaslaHu6, FUJAHpaKJap-
HUHT Oup- GUpHra Tern6 TypajiuraH CHPTHHHHT SHM aHHKJaHaJlu:
KF Q

Q=" b= (118)

6y epia [p] — FHJIMPaK KEHTJIMTHHHUHT Xap 6Up Y3YHJHK OHpJHrHIa
pyxcaT 3Tusran Kyu (coaumrtdpma 60cHM Kyuu). By Kyunuur xuiimaTtu
FUJAMDAKHHHT MaTepuaaura Gorauk Oynu6, anoxuia kaiBaJsaphaH
oaqunanu (16- xkaasaa).

30- §. ®pHKUHOH y3aTMaJIapHH KOHTAKT KYuJahuul GyilHua Xucobnalu

XHcoOnalHUHET IOKOpHa KeNTHPHATAH YCyid HPUKIHOH y3aTMa apHH
XHCOGJMAMIHKHT 9HT OLAMN Ba TaxMHMHHH YCyJHAMp. Acauia y3aTnaHHHT
FUaNpaKsapu 6up-6upura fespau 6up uusuk 6Vinab ypuxnaad. Dyupad
CHPT KoHmakm cupm Aeinnaad. KOHTaKT cupTAa ) KyuaaH KOHTaAKT Kyd-
JaHHIl Xocua 6ysamd. Fusaupak CHPTHHM KOHTaKT KyusaHHwu GVitHuya
xHcobsaiura acocjaHrad yCya (PHKUHOH Y3aTMalapHU XuCOGJaluHuHT
acocHH YCYJaHMIHP.

Dyngpail xucobnampa Ky#iugard ¢opmyJaiad  Qofinananunanu:

0, = 0418 )/ (119)

6y epia E, —reNTHLRJTAH SJaCTHKJAEK MOAVJHM;, P, — KeJTHpHJTaH

3rPUJIMK DajiHyCH; b — KOHTAKT  UH3HFMHEHT Y3YVHJIHIY; g,,— pyxcart

STHJTaH KOHTAaKT Kyuidankm; Q — CHKyBuM Kyy. Arap FuaiMpakJap Gup

XU MatepHaJapllan fcadrad 6y/ca, KeJATHpUAraH 3SJIaCTHKJMK MOLYJH

E, = E, = E, 6yaany, FMJAMPaKJap Xap XM MaTepHaJ/iapiaH siCaJra
XoJJapaa 3ca kKyHujparuya TONMJaju:

E, =l25152.

EyvtE,

6y epia E; Ba E,— eTak/OBYd Ba €TaKJ/aHYBYM FHJLHPaKJapHHUHI 3Jac-

TUKJUK MOAYJJIapd. KesaTupuaraH SrpHJMK pafiHyCHHUHT KufMatd KYiiH-

Jard MyHocabaTAaH aHMKJaHaJH:

o, = PPz D,D, _ D,

Y papr - 20Dy 2uxl)

6y epia p; Ba p;— eTaKJIOBUM Ba €TaK/aHYBYM FUJIAMPAKJIADHHHT STpH-

UK pajuyc/apu. KOHTaKT UMBHFHHMRT Y3yHJHIM FUJAGPaKHHHT 3HMIrA
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TEHT KU/IHG oNMuHamd. PyxcaT STH/ATAH KOHTAKT KyWJIaHHII

¥KanBa/ja KeJNTHPHraH.

KuiAMary 16-

16 anBan

annnpaxm)a':)e'sugz:::gnnannraﬂ :113:;);:: ! Oupe MITa (p]. H/ew
Ilynar 6unan nymaar Moitau 0,05 2,5,..3,0)HB —
Uysan 6unan uysau » 0,05 1,50,
ITynat 6unan nynat Motiens | 0,1...0,15 |(1,2,..1,5) HB
TeKCcTOMMT 6uaan
nynat éKH 4ysH 0,2...0,25 — 400—800
®ubpa Ganan nyaar
€KH uyaH 0,15...0,20 — 350—400
Yapm Guian qym-r _ 0,25...0,35 — 150—250
Erou 6naad uysH 0,4...0,50 — 25—50
Pesuna Gunan uysaH €ku
nyaar 0.45...0,60 — 100—300

Cugybua Q xyu (113) dopmynanan auuKksaaHagy.

Yxnapapo macoda:

l)z l)l 1 (u‘j:l)l)Z
a=gxg =W@xhg="——
6ynjay
2au
Dy=1= (122)

3KaH/IMTHHU 3BTHOOpra o/u6, CukyBud (@ Ky4nd KyHAuJardya asmuKJam
MYMKHH

K N
Q=95507- 7

Q uudar tonujacan 6y KuiMaTHHW acocuit  dopmynaa (119) ra

uz+l (123)

Ky#cak Ba

b
ip;:;; bl b == gy ne6 onub, X0ocHT 6yJrad TeHTJaMaHu @ ra Hucba-

Tan eyCaK, (PHUKUMOH Y3ATMAJMaDAU KOHTAKT KydJaHuul Gyiinda Joiuxa-
Jamaa 3apyp 6ysrad Kyitugaru QopMyJaHu XOCHJ KuJras Gy/namua:

a_(u:tl)]/Ev\ff )ZCM,

aﬂp—pyxca’r 3TUJITAH KOHTAKT KY4J/IaHHLIL,
YHHHT KHHMaTd

&40

ay LuUHp

(124)

6y epna N, — Kyssar, KBrt;
MITa; @ — Furduparx SHunu 6ben2urosuu Ko3ppuyuenm,
0,2 -.. 0,4 guub osuHanM.

(124) dopMynazan a xuco3na6 rtomuaras (122) dopmysa éplamuia
D, HUHT KUHAMATH, cyHTpa D; HUHT KUAMITd Ba FUJIHpAKHHHI SHY
b =ay Tonmaand.

86



KonycciMOH TBAAMPEKAH — Y3aTMaHH KOHTaKT KyuJanvm OGyidya
Jofinxanalfia appaJio KOHYCJANK MacodacH aHWKJaHAfH:

— 3 K N 40 3 .
— 2 I B .
L=V w+T ) E 5y nzluo..p(l—o,swk)] o (125)

b
Gy epra p; = (L———) tgél—(L-—_)_, p2=<L._§’ju

P (L=b/yu
pv:Pr"Pa— w1

Bynaan Tawkapu, (119) GopMyslanary CHKYBUH Kyu KyHHZAarmua to-
nuJran:

a b=kl 3KaHJHTH 3BTHOOpra OJIMHTaH.

KF  K-103N,-60

C=F =D (126)
6y epra D, M Gunan ndonananrad.
66- wakanan digw= Di, dsyp = D2 €6 Kapaica,
L—g =)/ DIF 5= 2V ET
6ynanyn, 6y epaaH e
D, = %—% (127)

D, uunr xuiivatuuu (126) dopmynara Kjiicak, Kyiugarn MyHocaoT Ke-
JH6 YMKaOu:

N viel

Opatna ¥, = 0,2 0,25 xunn6 oaunanu. Illyny nasappa TyTdG Ba
GepuaransapaaH ¢oiaananub, (125) udonanan L K anuKsaray, b = g L
HH Tonamu3. L, b Ba u napHUHT KulimMaTnapuuu (127) ra xyiicak, D, HuHT
KuiiMaTH YuKaad. D, Ba u Mabaym 6yaray, D, HH TOmMII KHAMH GY.j-
ManaH.

KonyccuMoH GPHKUHMOH y3aTMaHHHI acOcHH TreOMeTpPHK YJuaMmJjapH
aHMKJaHray, (128) Tenrauxnan Q Hu Tonu6, (119) popmyna épaamupa ysat-
MaHHHT MYCTaXKaMJIHTH TeKmupu6 K§pusanu.

s [IlyHi Hasappa TYTHIN KepakKKH, KOHTaKT KyuiaHum OViuua uysH,
nyaT, TEKCTOJAUTAAH Ba 'YK KonyHura 6yiicynaauran 60uka maTepuaslap-
JlaH fcairaH FuJAHpakJap Xucobnanaju. Bomka xon/apaa 10KOpHAa Kalg
STUJITAH COAJAJAIITUDHITaH yCyJjjan Qoffgananmn 6uaay kudosnanu-
Jajd.

31- §. Bapuaropaap

Y3aTHLl COHH Y3rapmac 6§arad GpHUKLHOH y3aTMaJiap MalllHHACcO3/IHKAA
KYN HIJaTHAMaHIK, YYHKH yJap THLUIIH Y3aTMaJsapra Kaparadja 3auég-
POK HIuJaiau. Bnpox Ul XKapaéHuja eTaKJaHYBUH BaJl XapaKaTHHH MO-
FOHacu3, 6Mp TekHC ysrapTupuw 3apyp Gysran Xonnapia BapuaTopJap-
AaH ¢oMilaslaHNII MabKYJ KYPHJIaiH.
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BapuaropsapruHT acocuit Typaapu

Ma’t" A Ba_YJapHUHT TY3HJHUIM CXema Tap3Hu-
z P17
MS@: I Aa17- xajiBaja KeqTHpHIITaH.
,? AN OHT onpu#t  BapuaTOp  GUpHHHHT
A D, | 72 CHPTH MKKHHUMUCHHUHT €4 €Fura Teru6
— XapaxkaT/iaHaqural HKKH FUJIIHpaKiaH

! } H ﬂ
57 Il?f" , —>|—2MaX  1y3ygraH GPHKIEOH Yy3aTmamup (67-

ps MRLL mwak,a). DyHpalt BapuaTop BOCHTacH-

T, %,ig' Aa eTaKk/aHYBYH (BepTHKaJs) BaJIHHMHT

Var N XapaKkaTHHH Y3rapTHPUII YuyH GupuH-

YH FUJIAUDAK Y3 YKH 6VHIa0 CHIIKHUTH-

67- waxa. Onpauft Bapuatap . Jagu. Al‘ap €TakJ/IaHYBYH BAJIHUHT Xa-

pakaT AYHAJHUUIMHHE Y3rapTHPHUII 3apyp
6ysca, GUpHHYM Fungupak yK 6yitnab cypunaiau-fa, eTakJaHYBYUH BaJl
YKHJaH 4an TOMOHTa yTKasunaiu. emak, OHDHHUM Fujfupak ¥3 VKU
6yi1a0 HKKHHUM FHAAMPAaK deTHJaH MapKa3ura TOMOH CHJIXKHMP 3KaH,
eTakJ/IaHYBYH BAJIHHHT Te3JTHTH OpTa 6opaau. DUPUHYM FHALHPaK HKKHH-
90 FUIMPaK MaPKa3ujaH YeTHra TOMOH CYpHJICa, eTaKJaHYBYH BaJHHHT
Te3nury Kamas Oopanu. llyHna# Kuaub, y3aTMAHHHT Y3aTHII COHH
Keparuua y3rapTHpHJaiH:

ny D

P —. S .Max
max fmin — Dy ' 129
. m — _Zamin (129)
Upin = 7, max -~ D, :

¥3aTHII COHUHHUHT 3HT KaTTa KMHMATHHHHT SHT KHYUK KuiiMaTura HucOa-

TH Gowkapuw apaxcacy 1ed aTaianu. bolKkapuur 1apaacyk BapHaTopJap-
HHHT acoCH#l XapaKkTepHCTHKa/NapHAaH 6UpH XHcoOaaHaty.

JemaKk, BapuaTopuuHr Oowmkapuil fapaxacd KyHuparuua Gynanu:

“Umax N, max D raxy ," =

z i (130)

rR . . _— q
H _— -_— - LR}
’ Bmin ~— nzmin Dzmin !

Hasapuit xuxariai onrafa, R vuur Kuiimata (Dy q;, — 0 Gyaranu
yuyH) YeKcH3Ta €THIIM MYMKHH. BupOK, amanna, kymunua, R = 3..4
Kuaub osmHand, YyHKH D, HUHT KamaHUIIM CHPIAHHIIHMHT Ky4YauHUIHra
Ba Gofigany Ul KO>hDUIUMEHTHHHHT Macaluura oJaub Keaai.
¢ IOKopuaa aliTuaraH dukpsap, acocaH, 67- makJja KeJTHPHJITaH ACCH
CHPT/IM BapuaTOpJiapra TaajsyKJuAup. Bynaai BapuaToOpJIapHHUHT " (hOH-
Jaad uul KodpbHUMeHTH OOIIKa BapHATOPJADHUKHIE KaparaHja KHYHK
6ysica-1a, ofnui TY3MJACaHJAWTH YYYH yJjapfaH KaMm KYBBaT MEXaHH3M Ba
ac6o0.1apaa Keul KVy.aMia (oitiataHunaiH. .

Cyurry Huapaa GpUKUHOH BapuaTopJsap CTaHOKCO3/IHKAQ, N1aHBaHA-
Jall Ba KYHHUW MamMHatapuga, THKYB MalldHasnapuia Ba my Kabu Gup
KaTop coxaJiapfia uuniatuaa 6ommany.

-4 OpUKUHOH BapuaTopJap BOCHTacujia XapakKaT Te3jHTHMHH MOFOHACH3,
6up TekucJa Y3rapTUPHIN MYMKHH OVTaHIUTCH Y4YH YJaplaH aBTOMaT-
JAITHPHATaH Tpoleccaapia dofifananum xyna Kysaah. Iy cababau
CyHITH HHJJapia BapHATOPJAPHUHT TY3HJHMIIWHM TAKOMHJLTAITHPHLI Ba
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SIHTH TYpJaapuuu 6apmo 3Tuur  Maca-
JIacHTa aJIoXuza 3bTHGop 6ep HJIMOK-
., Aa- By 6opaga ITHUMUTMAUI cuc-
vor TEMacHJard OpUTHHAJ BapHATOP JHK «
KaTra ca3oBopaup (68-maxa). By
1)\ BapHaTopja eTaK/OBUH Ba eTaKJIaHYB-
YH BaJVIAPHUHT YWIapHTa KOCaCHMOH
CHPT/IH HKKHUTa Fuaaupax (I Ba2) yp-
HaTHiran 6y.nb, XapakaT eTaKJOBYH
FUNAMPaKIaH eTakJaHYBYH FHJAHU-
pPaKKa MKKHuTa opajiuk poaumk 3 €p-
JaMHAa y3aTHJald. Y3aTHOI COHH
poaukaapuu O yKaTtpoduaa afinaH-
68- waka. KOHycCHMOH CHPTJIH THPHUII Hyau 6u/aaH ¥3rapTHPHJIagH.
Bapuarop. Ponukaap afinaHaguran VK FHIAIH-
_PaknmapupaH noum0 OHD XHJT Maco-
dana koinamanuran Kuaub Taf€ppauran. Arap Oysmai BapuaTop
JoiinXasalllla YHUHT TeOMETPHK MapameTpJapd MabJayM TapTHGAa TYFpH
TaHJ/aHca, FUJIIMPaKJaDHAHT YDUHHII CUPTHAA CHPNaHHWIMHU KYK Jdapa-
Karaya KaMadTHPUII MYMKHH. By xycycust kocacuMoH cupT/IH BapHaTop=-
JIapHHHT acocuil a3a/IMTHAHDP. Y IapHUHT KaMyMaAMTH UIyHAaH uGopar-
Kd, 6yHaail BapuaropJap Taiép.auwi Ba HuFHMuIa IOKOPH Japarkafa aHHK-
JIMK Tanad 3THIagH.

Bapuarop FUaAAPaKJIapAHHHT MYCTaXKaMJMTHMHH XHcoGsaaul ¢puk-
LUOH Y3aTMa FUJIAMPAKIADUHUHT MYCTaXKamyMrUHH XHCOO/IaUlJaH i1pUH-
Oun KaXaTujaH ¢apk Kuamadgn.

VK 6yinab #ynanran cukysud Q Ky Kyiiuparuya asuKJaHalH:

KTy -sin(y—a)
T FlRe—Rcos(y —a)]’
6y epia N — kocacuvdi CuUPTra TUK HYyHAMHI1a TabCup 3STYBUH KYW;
6y Kyyuuar KyAnnaruya 3KadJMdrd xucodra OJHHIAH:

KE--- KT, R — Reos(y—0),
N=r;7‘-—m Ba RI—RO RCOS(Y a)v.; (132)

1

Q = mN sin (y — &) (131)

6y epia m — POMAK/IAp coxd (ogatia, m = 2 GyJaanu).

CukyB1d Q KY4sHd XOIHT KA1l Y4yH [IAPAKIH  KYPHJIMA 4u HaH
dofi1a1aqu Ta14. ByH1ail KypeiaMa BapHaropra TYiIRIUTAH KydHUHr y3ra-
pUIIA GWIAH CHUKYBYM KYIHWHT y3rapuiliHd TaBMAHJIAHLM. Ponuk yur
TOMoHra, 3T KaTTa Kaivarura OGypanradanl Q »4r ¥aTTa KuiMarra sra
6ymamu. Q HHHT KaTTa Kfvardra Kapab, CuKyBiH KypaaMalard 6ypuak

AHUKaHAJM:

R T .
Ptgﬁ: ,—Q—m’a;'= r'Qmax . L(].33)

KocacHMOH CHDT/M FUAIMPAKIAD KOHTAKT KyuMawuura tuk N, KY-
gura nHchatad XHcobaaHald:

T (134)

!Nmax=mf'tgﬂ csin (Y —CGpnae °




KocacuMOH cHpT/IH BapHaTOp-
JapHuHr @oiiasu um KO3bdH-

upentd 0,95ra erapu. Bynpait
BapHatopJiap 20 kBT rava KyBBaT-
JIM MexaHusMJlapjia HILJIaTHIaH
Ba ComKapHll fapaacH 6,25 ra-
ya 6ynaan. FuJaLMpak Ba POJIHK-
Jap, ojaTia, TobjaHaauraH ny-
natiad TaH€pjaHagu. — Afpum
XoJ/1apAia pPOJIMKJapHHHT \rapau-
UM TEKCTOJNMTHAH sicanaiu. ByH-
nai KHJIMHTaHla, Fuaaupakf, Bay — €9 waka. JIHCKAM E2FHETCP.
POJIHKJIaDHHHT ¥3apO HIIKaJaHYB-
4y CHPTH MOHnaHMadAn. CyHITH
fiunnapia wumsaTeaa  GowJaHraH BapHaTOpJaplaH sHa Gup Typm
IMCKJM BapuaTopsapaup (69-maksa). by Bapraicpiapia Kyu Ba
MOMEHT 6Hp KaHuYa eTaKJOBYH Ba €TaKJaHYBUH JUCKJAaD MaXMYH BOCHTa-
CHJa Y3aTHJIalH Ba}y3aTull mMapKassaapapO MacCGaHHHI Y3rapTHPHJMIIK
3Ba3ura yarapTupunaiu.bynna eraknoBun auckjap eTakJaHYBUH JHCK-
Jlap opaculia XapaKatJjaHu6, yjap MapKa3ura siKHHJalIaf# €KH YHAaR
y3okaawanu. Hatnxkanal D, Ba, feMak, u yarapaiu, YyHKH:
D, .
u=p =tar (135)

Jy=const
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D,=var

By Bapuatopsapaa puckJsap Cpeckrald Y[MBELD CKDTNafHHMHT KyNn 63 Jm-
ILM CHKYBYM Kyu KuU¥MaTRHHHT KHUWK GYJMILMHH TatMuHJaiinp, JleMak:

KF  K-oT,
Q= = b (136)
6y eppa m — YpHHMII CEPTJEEH COHM GYJMG, €1zKtM JucKJap COHHAAR
MKKH Gapapzp opTuy (opatna, m=18 . 42) xumu6 osmnany.

Jlucknap KKOpH KalTHKJWKKaua ToGJaHaluTan nyaaTAaH Taitép-
JlaHal¥ Ba CepMOM LiapOMTAa HLIaHLH.

JICKHUHT eTapJu Aapaxaia lonka GyJHIIM KaTTa KyBBaTAM MeXaHH3M-
Jap YYYH KHUMK ya4aMJyu BapHa1opJsiap ApaTHIl WMKOHUHH Gepamu. Byn-
Jait Bapuatopaapuunr Kysatu 4C0 xBT rava, €omkapuw napaxacu 4,5
raua, ¢oiifiaay nu KOs¢¢pruKenTH =Ca 0,8 ...0,9 opanurupa 6yaan.

JIMCKJIH Bap¥aTOpJapHHHT HCTHKGOMM IOPJIOKIMD.

32- §& Muractmaccaran Taréfvanien EVILECH YZaTvanapen  xaccbaam-
EHHT Y3HIa XcC XyCyCHSTJapH

Ilnactmaccanapial ¢pHKLUKOH y3aTmajlap YuyH ¢oifiananuinia, aB-
Bas0O, yJaDHHHT YDHHHII CHPTJapuia Xocusa GYnaanraH yCCHKJAMK aliHH
MaT€puas YUYH pyxcaT sTWJraH KUBnMaTHlaH OpT1vK €¥avzcapTura s:TH-
6op Gepriu Kepak. CHPT/IapHUHT YPHHMII KOHHMJaru Temnepartypa nJacT-
MaccasnapjiaH sicajraH FUJJUPaKkJapHUHI HIDJlall KOOHAMATHHH Gaxosall
yuyH 3apyp 6iaran acocuit wapTaup.
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XO03HPrH BaKTAa MeTajlimac MaTepHa/lJaplaH TaHépjaHaJuraH FuJI-
JupakJap pyxcaT 3TUaraH G0CHMHUHT KHHMAaTH 3THGOPTa OJHHIaHH XOJI=
Ia xucobsaHafi. ByHHHT yuyH napaJJjies BaJuli y3aTMaJlapHH XHcoGaim-
Ja Kkyitdpary dopmysafad doligasanunany:

K Ny u+1
a =980 / —. 2 T M, 137
VoS @ (137)
6y epia [p] — y3yHJHK GupJurura pyxcar stdarad GocuM, Hjem. Arap
FUJIMpaKJap KOHYCcCHMOH IaK/aia GyJca,

KW Vet
Ol "’ (=) [Pl

6ysanu. Y3aTMaHHHT GOLIKA TeOMETPUK YyJ/AYyaMIapHHH aHHUKJalml  MeTasll
FHVIAMPAK/IM Y3aTMaJIapHUKH KaGHIAp.

L = 980 cM (138)

33-§. Macananap

6-macama. Erakaanysud Baajard Kyeeatr N, = 4,5 kBr, ysaTuuwr cosn
@ = 2, eTaxJoBYd BAJHHHT afl/laHAwIap yacroracu n, = 1450 mua—?, doii-
Jdang uur kodddunuentd n =0,9 6YaraH UUIMHAPUK FHAAHDPAKIM (DpHK-
LHOH Y3aTMA XUCOSMAHCHH. Fusiiupaknap uysiHiaH Taiépianrad; o, =
=300 Mll3; E;, =E,=1,3-105 MIa; f=0,2; K=15: =002
{p] = 1050 1350 H'ew; ranagupak 3au4dar Kodhbaumentu P = 0,4.
DpuKUMOA y3aTMA HKKM XWI YCy/aJa: TaxMd4iuid Ba acotuit  ycyJ/uiapia
XUCOOJIAHCHUH .

Euyun:
TaxMHHHE yCcya

1. (112) Ba (112a) udojamapian eTaka0BYH PUIAUPAKHUHT JHAMETPH
aHUKJJaHalH:

3
- 5
Dy=45 d;=45.140 - J/ 125 = 95 wm,

N, 4,5

6y epaa Ny = = =55 =5 kBr sxanmaru 3p1430pra  OJMHTAH.

2. D; Ba u vudr Kaidmiraapd (110) tedrankka Kyiuau6, erTakJaHyBuH
FUJIANDAKHUAT [MaMeTpH aHHKJaHATH:
D, = D, u(1*—e)}=!95.2.0,98/= 186 M.
3. Masaym D, Ba D, fan doiinananuG, mapkasnapapo Macoha aHHK-
Janajf.
§95-1+186
ad= i_
2
4. FunngpaksiapHu CUXMI yd4yH 3apyp OVaraH KyddHHT  KHAMATH
(113) ndona éppamMuia TomMIALM:
19100.4,5.1,5
= 0,2-0,9-0, 186- 725

=:140,5 mm.

= 5310 H.




5. Q Ba [p] HHHT KuFMaTJapunan GoHIaNaHKO, FUIAUPAK/IAPHUHT
5HH aHHKJIaHAAM:

Q 5310

b= 7 1050\,5 cM. =50 MM.

6y epaa [p]l H/em na udonananran.

Acocuit yeya (KOHTaKT KyysJanum 6yfinya }xuco6aam
ycyau)

1. Macananuur mapruga Gepuarausapian Ba (124)  dopmynanan
doitrananu6, Mapkasmapapo Macoha aHdKIaHALU:

u+1>1/5v¢f = (o) =

4 2
=2+ 1) 1/ 13- o,i g,z 723(2 35) = 126 oM =126 wu.
2FuI DA 14T J1IM2T)H  aHHKJ/aHa TH:
2¢  2-126
D1=2_5r_1=_3—=84 MM

D, =D, -u(l —¢e)=284-2-0,98)= 166 mm.
Mapka3napapo MacCODIHHHT XAKHKHH KARMATA KyHuaarvya 6ymaanu:
D, +D, 84 + 166

a = 3 = B =125 MM.

L]
3. a Ba Y uuar Kalvariapugad Qodtananud, FUILUPAKHHHT  SHH
aHUKJIaHa[H:

b=1v-a=0,4.125 =50 mu,
4. Tonunran KufiMariap (123) tenmryiMkka KYHMIHG, CHKYBYM Kyd
TOMHJIaH:
5 @2+
0 2 725 0,125.2
_Kununran xucobnap TaxmuHHHA Ba acocm# ycyasap opacupard dapg
Kyla KHYMK IKaHJIHTHHH KypcataH. Iy cababau, anoxuaa Tasabaap Ki-

fimamaran y3aTmajapHH Jolnxanaula TaxMHHEH ycynaaH dofganaHum
6unan KudossaHca xaM Gyaanu.,

Q= 9550 = 5880 H.

V111 606, TACMAJIH Y3ATMAJIAP

TacManu y3aTMasapHHHT 3HT OLIMIHCH eTaKJ/IOBYH, €TaKJ/aHyBYH UIKHB-
Japiad Ba yJaapra TapadHryiHK OuyaH KUHAMDW/IraH TacMaldaH TY3HJTaH
6ynand. ETaknoBuUH LIKMBAAH XapakaT Ba SHePrus eTaKkJaHYBUH LIKHBra
TacMa OpKaJiM TacMa 6usaH LIKHB opacH/a XOcuJ 6y/iafural MIuKa/JaHuIl
Ky4d XHCOOMra y3aTuslaid. TacMaHHMHT TapaHIJIMIH, KaMpoB Gypuyaru
Xamlia HIUKaJaHHII Ko3pdHIHEHTH KaHua KarTTa 6yjca, TacMaJd y3aTMara
IIyH4Ya KaTTa Harpyska Kyi#ca 6ymanu. Oxatna, TapaHTVIHK TacMaHUHT
3/1aCTHK JedOpMaunscH XUcoOura XOCHJA KHIHHAAH. DMpPOK BakT YTHILK
6uJsaH TacMa Yy3uaHO KOJMaHJIHIHAAH YHUHT TapaHTJHMIH Kamasigd. Byx-
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Jal xosnapia, Tajab6 KHJIHH-
Tan TapaHIJIMKKa  3DHILHII
VUYH y3aTMaJiap Maxcyc Ky-
prsmanap OuJiaH TabMmHHJIaHa-
an. TacManmHr wkuB OujaH
HJIAallYBHHU AXIIHJIAM  YYYH
KamMpoB OypuarHHHHT KHHMa-
THHH OLUMPHII Kepak. By Mak-
cajia TapaHIJIOBYM pOJIHKJap-
Jaj ¢olnajaHuanH.
Tacmanu ysaTmanapia Ky-
iuparn apsaanukiaap 6Gop: 1)
TacMajM y3aTMa XapaKaTHH
HucbaTaH KaTTa  Macogara
70- wakn. TacMan# ysaTMamHr Tyswawip:  Y34THII ° HMKOHHHH Gepann;
2) IMOBKHHCH3 Ba paBOH M-
Gl;ﬂnggac;m:tl TacMany; B — XOHpa- ﬂaﬁ}l”? 3) HaI‘pYSKaHHHI‘ K.Hﬁ'
MaTH TycaTtaaH opTh6, 3ap6 Ou-
JiaH TabCHp KuJaa €omwiaca, MalUMHaguur  acocuil K‘nclﬁapnﬂu
)

cMHH6 KeTHmJaH cCakJalid, YYHKH Harpy3KaHuMHT KuiiMaTHJMatJyM
JAapaxajia opTaadraH 6ysca, TacMa IIKWBAA CHpNaHa Gomadau; 4) ontni
TY3uJrai; 5) ynda KuMMaT TypMa#au,

-7/ TacManu y3aTMaJaDHUHT KaMYHJHK/JapH KYMJacHTa KyHunarunap
kupagu: 1) Talku yiyamaapu KaTTta; 2) TacMaHMHT IUKHB CHPTHIa CHpMa-
HU6 TypHIIN TYPalin y3aTHLI COHM Y3rapmac KuliMaTra sra 6ysa onmai-
AH; 3) BaJ1 Ba TagHyra Tymagurad Ky4 Huc6aTan Karta; 4) TaCMaHUET 4H-
Jamauaurd Huc6atan kuuuk (1000 ... E0CO coaT opanuruia).

Opnataa, TacMaJsu y3atManap KyBBaTh 50 KBt rava 6yaraff BasnJlaDHHHT
6upHJaH WKKMHYHCHIa XapaKaT y3aTHmila wuJjaTHJalH.

bynnai ysarmanap, 6av3an Kyssat 1500 kBt rava 6yaran mexanuam-
Japja umaaTuica-ia, 6yHAal xoasapia YJapHUHT VJayaMmaapd KYAa
KarTa, pofijaiy Mill KO3((pHIHEHTH 3Ca aH4a KHYKK 6yJalu.

TacManu y3aTmasiapha ysaTuil cOHM 15 raua, Teaquru 3ca 26 m/c
raua etagd. AlipuM xoasappa Ttesqaurun 100 m/c 6yaviuM XxamM MYMKHH.
Dynnail xonnapna saiccu TacManu y3aTMmaJdlapAard IUKKEJAPHHHT alJlanull
yactorack 3000 MuH—! Ta etanu.

Tacmaan y3aTManapZian aBTOMOGU/ICO3/INKAA, CTAHOKCO3JIKKA BEaA KHIL-
JIOK XVXKaJHK MaluMHaJjapuia KeHr KkyJamjia ¢olijanaHpjain. XC3up-
TH BaKTAa KYHJa/JauT KecHMH SCCH, IOHaCHMOH BEa JOMpa lakauna 63.-
raH TacmaJsap Hiathaazu (70- waxan).

TacMaHHHT TapaHTMHTHHH TatMMHJall YCYJHTa Kipa, y3aTmaJjap Of-
Iu¥ Ba TapaHTJINKHY TaEMBHJOBYM KYypbayanu 63 nanu. Tacmanu y2aTma-
Jlap acoCu¥l TypJiapu Ba YJapHHHT ULJIaTHJMIUK Xakplaru aipuM Matay-
mMoTaap 18- xalBasfa KypcaTHJraH.

34-/§. Tacvarm ysaimajapkd XMCCGnawRHHI Ha3apui  acocJapH

Tacmany y3aTmaJapHH XHcOOJallHMHT Hasa[HH acocjlapH fiCCH Tace
MaJlH y3aTMajiap YYYH XaM, TOHaCKMOH TaCMaJi y3aTMaJsap YYyH XaM 6up
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18-xkxanBan

Y3aTMaHHHT CXeMacH

Himaaruaumny

Oung y3arma

Bannap napainen 6Ynu6, OUp TOMOHra Xapakar-
JaHUWH 3apyp XoJaJapia HiaTHIag¥. Baanap opa-
cumiary Macoda uucOatan kKaTtra Gyaraiia TacTaaru
TapMOKHH eTaKJIOBUH, IOKODHIArHCHHH 3Ca eTaK/JaHYBYH
KHJIHII TaBCHA 3THJIagH.

Tapaur/IoBuH PONHKAN y3aTMA

Gr—_

KaMpoB GypuarHHHHI KUYHKJIHTH TyDafiim ouug
ysaTMatapiad <dofijataHuwl MyMKHH OyaMaras &xku
TapaurJIMKHUHT 33pYP KuiiMaTHHH OowmIKa BOCHTa &p-
JaMUza TabMHHJAW KHHMH GYJraH XoJJapja uulIaTH-
JagM,

W {ynanTupysus posukiapu
6yIraH Kynm WKHBJIK y3aTMa

XapakaTHH  nmapasiJen wofjawrad Oup Heua
BaJNTa y3aTHUI 3apyp O6YJran xo/aapla HiIaTHIajd.

ETak/anyByd Bal GUp TOMOHTa, eTaK/I0BYH BaJ 3ca
TecKapH TOMOHra aWlaHMIUK 3apyp G6ysira  xoJlapaa
uuytaTHIaaK. Bynga#t ysaT™Mana TapMOKJIapHHHF Oup-
6upHra HiKaJaHUWK CKHGaTHAa TacMa Te3 eHHJMG,
mugad uukagd. [yHuaur yayH 6y y3aTManapia WIKHB-
JIApHUHT YKJAapd opacuiard Ma:ogda HHcOaTaH KarTa,
Te3TUrH 3ca KUYUK 6yauiM Kepak (a2 > 20 b, 6y

epia b—TtacMaHHHT 3HH; U =15 M/c),

min

ApuM afikam yzaTMma
I H%

I Baanapu 6up TekHcaHKAa 6%aMaram  (Kynuuua,
6up- 6upura THK) Ba $aKaT 6MP TOMOHra alJIaHHMILK
J03uM 6yaraH xoaMapia HuaTHaagH. TacMa cCHIDKHG
YUKUO KeTMaCJAMIHM YUYH IUKMBHHHT SHH TacMaHUHT
SHHNAH GYpMYHYa KatTa KHau6 fcamamun (B = 1,4 b,
6y epRa B — LIKUBHHHT 3RHH).

SccH TalManu, AyHaNTHPYBUH
POJIHK JIH fIDHM afiKalll y3aTMa

Afixam ysaTManappan doftfanauuin afipum caba6-
Japra 6MHOaH MyMKHH 6yJaMaran Xo/uIapAa HuULIaTH-
JIamd.
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xua. Iy cababnn xucobnam Ha3sapuACUHM VpraHuliga, aBBaJO TacMaju
y3aTMaJiap YuyH yMyMH# 6y.ran MabayMmoTiap 6HJaH TaHHIIAMH3.

Tacmanu ysaTmanapHd Xucobaamja, ofiaTia, HKKH (aKTopra, SbHH
TaCMaHUHT TOPTHUII KOOMJIHATH Ba YHJaMJ/IMJANTHra aXaMHaT Gepuaaad. Tac-
MaHMHT TOPTHII KOGHJIMATH acocaH TacMa OMJ1aH IUKHMB OpacHAard HmkKa-
JauMil Ko3(PHUHeH TUHUHT KMiiMaThra GOFJIMK. XO03HprH Baktaa dolina-
JIaHWJIa€TraH TacMaJapHHHT YHJaMJHJHTH Taxpnba Hyan OunaH Genru-
JlaHTaH TaBcHsJap acocuaa O6axonaHaid. IIlyHHHT yuYyH TacMagH y3aTma-
JIapHH JIOHHXaJalliia yaapHA TOPTHIL KOOUAHATH 6Yiinua Xucobaai 6unay
KHdoAaHUIa 1.

Y3ammaraprunz Kunemamuracu

IIxvBnapaaru afiniana Te2nuKJap KyHuJaruua aHuKJanagu:

[n-Diny 7t-Dony
Y1 = "go71000 M. Us = 551000 W/ (139)
6y epaa D; Ba D,—eTaKJOBYH Ea €TAKNaHYBYH WKUEJADHUHT JLEMeTpJia-
PH, MM; n; Ba 11,—eTaKJIOBYH Ba €TaKJ/aHYBuH E2JIiapDHHHT afiJlaHUII YaCTo-
TaJapd, MAH 1. Y3aTma HIMaéTranjia TacMa IIKMB yCTHAA MatJyM Japa-
XKaja cypnanaad. Jemak, '
U, << U3 €KH U, = v (1]—¢) (140)

6ynagu, 6y epra e — cwpnasviu Kos¢pduuuentu. BunoGapun, ysaTMaHHHT
y3aTHII COHM Kyhuaaruua udonasanajm:
ny v1D, D, D,

“=% T WD D9 Dy (140
€ HUHT KHAMaTH Kydy, Ba MOMEHTHHBI MHKLopura CorinK G63Ju6, opatia
0,01 . 0,02 opanwruna knau6 onuHagu. ILyHusr yuyH amanmii Xu-
cofanna € =~ 0 71e6 oMl MyMKHH,

Y3ammaraprune zeomempuscu

IIkuB/IapHUHT MapKasJap opacujard macoda @ GuJaH, TacMa TapMoK-
JlapH opacujard Gypyak f Ba TaCMaHHHT KHUMK INKMBJarH KaMmpoB Oypua-
I'd o GuJan Gesirunanafu, Oparia, Y3aTMaHHMHT TeOMETpPHK XhCOGH 6a-
XKapHJaranja, aeeaio, D,, D, Fa Q@ aHUKJZHHE, CYHIPa KaMpoB Gypuard
Qo Ba TaCMaHVHT Y3YHJHTH ! TONH-
Japy., Tacma MarsyM papewa uy-
3UJITaHJuIngad o  CuJgad [ HUHD
KufimMaTtaapu yarapmac 6%7a onmaii-
au, I yuuHr yuyd yJsap TaxMHHaH
a MUK JIaHPI'H MyMKEH (71- maka):

a=180°—p. (142)
0,CO, yubypuakJHKIaH

2— M

2a

71- wakn. TacMamu y3aTMaHUHT reOMeTpHK sin B Jy =
ygamiapH. » 2=
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6ynann, Amanga B/2 Hunr Kuiimati [5° JaH KaTta G6YJIMaraHJIMrg: yuy
CHHYCHHHT KHAMATHHH ymmr apryMeHTHra TeHT KHJHMG OJIMII MYMKUH:

p— (143)

D,—
pan =~

lynpaft KuauG,
D,—D
o = 180°— 1 -57° (144)
a

6yaand. TacMaHMHT yMyMuH ysyHJMr¥ adpuM OyJakJiap y3yHJIMKJAapi-
HUUT AHFUHINCH cudaTuia aHHKJIAHAAH:

| =2a cosB,’2+l-)—1(x—ﬁ)+2;(n+-ﬁ)=
—20C05ﬂ2+ (D1+Dz)+2(D D,).

By epparu KOCHHYCHH Katopra €fu6, OHPMHYH WKKM XaJMHH OJIC2K,
Kyfiujgard takpubuii MynocabaTt KelH6 YHKaxM:

: 1 B
COSﬂ,Qz 1—-—-2— —2-),
. D,—D,
P HHUHT YpHHra yHHHT IOKOPHMAA TOBMJIraH KuiMaTHHH (B = HH)
Kyhu6, cyurpa connanaurmpcax KYHUJard TeHIVIMK XOCHJa G6VJanu;
(D D,)?
l=2a + o (D1+D2)+ il . (145)

Arap TacMaHMHT Y3YHJMIH MabjayMm O6yJca (HOHaCHMOH TacMaJsapa),
aapyp 6yJiran Mapkasa;iapapo @ Macoda KyHujaaruya aHuKJAaHagH:
MY R —8A7

a= . : (146)

6y epra h=I—nD,; Dy =(D,+D;)/2 A= (D,—Dy)2.

Kyiiuaras macaitaud €putuin

TacmMa TapMOKJapHIarH KydJjap Ba yJjap opacupzarM mynoca6ar
YUYYH HarpyakKach3s Ba (72- wakJ, a)
Harpyskaau (72- maxu, 6) yaat-

a I:a ’ vy 0
yA A=Y
manapHH Oup-6upura Taxkocsab L=
IOkcpuna adituaranniek, Tac- : . P
Ma LWIKUBJApra MatJayM TapaHTJHK A ap ' 2
6usad Kuiigupuaafu. [lemak, Ha- ‘GE— 9 57—
rpy3KacH3 y3aTMada TacMma. Tap- G ’ 4
MOKJapHAa ¢aKaT TapaHIJHK KY-

un Qo rHHA MaBKYA Oynann. Arap 72- waka. Ticma TapMOK/apHAard KyuJap
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ysaTMa XapakaTra KejTHpu/au6, yHra Harpyska GepuJca, Y X0J/a TacMa-
HUHT eTaKJ/OBYM (MaCTKH) KHCMH TOPTHJIAAH Ba YHHUHT TapaHTJHTH Q.
eTak/aHYBYH KHCMH 3ca KHCKapH6, TapaHrauru Q, 6ysanu (72- waxka, 6).
ETaksnoBuM TapmOKJard TapaHIVIHK KaHYa owraH 6yJ/ca, eTak/aHYBYH
TapMOKJard TapaHT/IMK INyHYa OYmalaiu, sbHH:

Q1—Q0=Q0—Q2=AQ-

Bouikaua xunub afTraHfa, Harpyskanau y3aTMaHMHT TapMOKJapHOard
TapaHIJIMK Ky#duaaruadya ugoaasaHalu:

Q= Qo + AQ;

Q: = Qo — AQ (147)
€KH

Q1 + Q: = 2Q,. (148)

ETaka0ByM WIKHB YYYH MYBO3aHaT 1UapTH

D,

Q—Q=F (149)

Gynaan. [(eMaK, TApaHTJIAKAMHT afiupMacd ailiana F Kyusd XocuJs KuJa-
au. (148) Ba (149) tewrsavasap Q, Ba Q, ra HucGataH Gupra/ukia
eynJca, '

Q=Q+.
Q= Qo — ; (150)

6ynanu. (150) popmyJia TacMaHHHT €TaK/IOBYH Ba €TaK/JaHYBYH TapMOKJa-
pHAArH TapaHIJMK TabCHP STYBYH Fxyyra 6oFauK X0J41a Y3rapHiuHHU
KypcaTagd. TacMaHHHT TOPTHLI KOGH/IMATH, aBBaJIO, TacMa OMJIAH UIKHB
opacMAard MuIKaJaHWW KO3(OHIMEHTHra Ba KaMpoB Gypuarura GOFJHK.
Tapaurauk Kyusapuuu Oy daktopsiapra GOFJAMK paBHLIZa TOMMIU Maca-
JAacHHM Ditsiep Xan KuJraH 314.Y HIIKalaHHI KyduAaH TYaa Goigaianun-
ranfa Q, Guaan Q. opacuia KaHlad GOFJaHMIN GOPJIMIMHH aHHKJAIH.
) Jiyilep TabJHMOTHra Kypa, TacMa-
HHHT 3JeMeHTap OyJsard oauHKO,
YHHHT Ky4YJap TabCUpHIAaru MyBo3a-
HaTH KYPHO yukuaagu (73- waka).
MyBo3sanaT wapTura Kypa, LIKHB
MapKa3ura Hicb6aTaH OJIHHTaH MO-
MEHTJIap HUFHHIHCH:

Q-5 + dRf 7 —(Q+dQ) 5 =0

13- maka. Diep TALAUMOTHHU TYUIyHTH-
puwra Zoup cxema.
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€xu
dRf = dQ (a)
6yJaaau.
Arap KyuJapHHHT BepTHKaJs {KKa HpOEKUMAJADH HHFHHAMCH OJIHHCA,
Kyilugardua Gysaan:
d d
dR —Q sin;—-(Q + dQ) sin_%p =0,

Dy TeHTIMKESH UKKMHYHM FApaXkaqd KHYMK COHJIap 4MKapu6 Taumauray,

. de__do
sin 5 =~
Je6 Kabys KuiamHca,
dR=Qd¢ (6)
6VAazu.
(2) »a (6) ra 6uHoan
T=ide (®)

6ynagu. Mabaymxn, Q HUHT Kuitmatu Q, JaH Q, rava, @ HHHT KuHMaThR
aca 0 Aan o raya Varapaad. lllynu 3bTnGopra osm6, (B) HM HHTErpamia-
CaK,

Qs a
'\‘72 =S‘fd(P, lna:;—'fa: ézeﬂl
- Q: 0
€KH
Q= Q" (151)

Kenu6 uukanu, 6y epla ¢ —unatypaa JorapudMuunr acocu. (148), (149)
Ba (151) Tenrsamaslapau Guprasukaa euuf, Kyhujarn MyHocabaT/iapRy
TOMMLI MYMKHUH:

el
Ql = F E[a'—l;

1
Q2=Fe,—a_—1i

F [ e*41
Q= [ 553)

(152)

Illynnait xuanb, Tacma Tapmoxaapupard Q,, Q. Ba @, Kyuaapuu
y3atusnaérran F Kyu, KamMpoB & 6ypuarn Ba HulKajaHHIl | KOzdduIHeHTH
6unan Oornaitauran ¢opMysa TONWJAAH. ITHJYBYAH 3JIeMEHTIH MeXa-
HU3MJIaDHUHT (MacaJlaH, TacMa/Jli TODMO3HMHT) Ha3apHsICHHY YpraHuia
TONHUJTaH GOpPMYJIaHUHT aXaMHATH KaTtTa. by dopmyna. €pramupa ysaTMma
HIHHK Xap Tapadaama 6aXxonal MymKHH. MacanaH, GopMYyJsiajiaH TOLIUAT aH
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Qo TaCMaHHMHI HOpMaJ HULIALUIM Y4YH 3apyp GysiraH TapaHTJIHK KYy4YHHUHT
3HT KUYMK KUMMaTHaup. Arap

F 'e’a—|—1
Q <? ( efa—l_)

Gynica, ysaTMaja TyJa cupnanui GowJsanagu, DopmynagaH KypuHHG Ty -
pHGIMKH, [ Ba OO HUHT OPTHMLIM Y33aTMAHMHT HULIAILMra HXOGUH TabCcHP
Kkypcatagu. Arap F = const 6ysaraun xonga fa— oo 6Viaca, Q- F;

- oy .
Q,—0; Qy— —é—' 6V/lafn, ABHM TacMa TApaHTJUTHHHHT XaMMacd aiijaHa

F Kyunu ysatuwra capgpaananu. Arap f o — 06ynca, Qq, Qs Ba Qo=
6ynaan, SbHU TapaHTJIMKHUHT KaHAal OYAMIIMAAH KaTbH Hadap, y3aTMa
¢oliganu Hur 6a:kapa onmaian. [ToHacCHMOH TacMmaJsu XaMJa TapaHIJ/IOBUH
POAMKJIM Yy3aTMaJsap aHa L1y XYJCCa acocHjJa sipaTUITaH, YYHKH TOHACHMOH
TaCMaHUHT MUIATH/IMWIM f HH, TapaHTJIOBYH POJIMKHHHT MLIIATHJIMLUY 3Ca
a HM KaTTajalThHpaid. TapaHI/ioOBUM POJNIMKCH3 y3aTMmala & HUHT V3Ta-
pHiK @ Ba u ra 60OFJIMK. @ HMHT KHUYHKJALIYBH Ba & HUHT OPTYBH O HUHT
Kamakinwura cabab 6ysnagu. [yuuur yuyyH amanga 6akapusiajuraH xu-
cobjauniapia a, u, o HUHT KUAMAT/IaDH MabjayMm opajukJapia Gyadmu
TaBCHsl 3THJa/H.

Y3aTmaHnkur Muiaumjga Tacma TapMmokJapuaa Qq, (. Ba Qg KyuJjap-
AaH TalkapH, Mapkas3JaH KOuHDMa Ky4 XaM Naidgo 6Vaagu. By xyu Tes-
JHMKHHUHT KBaJApaTura XaMja TaCMaHWHI Y3YHJIHK OUpJHTHra TYFpH Kesa-
JUTaH OFMPJIMTHra TYFpW NponopuuoHad Oyaub, KyHularnia aHHUKJa-

Haju: -
Q = i 02 ﬁ
g (153)

6y epaa g = yb6 6y.1u6, Oup MeTp TaCMaHMHT OFUDPJMTHAMD, b — Tac-
MaHUHI HH; O — TaCMAHMHT KaJHHJULH; Y — TaCMaHHHT COJIMIUTHPMA
OFUPJIMTH,

Q,, Tapag{_r_nnx Qo KYHHHHHT TabCHPHHH cycaliTHpaad, fIbHH Yy3aTMa-
Huc6aTaH KMUUK 6Varauaurd ydyH Qg HHH]" TabLCHPH alTapau KaTTa amac.

Tacma TapmokJyapujaru Q; Ba @, xyudapHuur (Q, JAax 60un\a.napn-
HHMHT) TEHT TabCHP 3TYBYUHCH Y3aTMaHHHT BaJ Ba TasHWIapura, Tymaér-
raH Ky4YHH XOCHJ KHJafAH (74- waxy). TeHr TabcHp 3TYBUM KYY hyun)larnqa
aHMKJIaHalH:

R= V@@ T RQcosP~2,cos §. (154)
Onataa, R nunr KuiiMatd afinana F Kyura Kaparania MKKH-YY XHCCa
KarTa Gysagy (T y3aTmaslapia sca R =< F)
Tacuadaza Kysranumrap

Tdcma yuyH HuaTH/Iafdrad maTepuansap Aegopmauuscu ['yx Ko-
RyHura 6yicynmaiiau. TIyHuHT yuyH TacMafard KyuJaHHuap MaTepuan-
Nap KapuWMJMTH Kypcupgard dopMmynanap €pAamMMia aHHMKJaHap 3KaH,
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OJIMHTAH HaTHKAHHUHT MabJayM Aa-
pakaga TakKpuOMH 3KAHJHMTCHHHU
Ha3apja TYTHUI Kepak.

3Hr KaTTa KYyYyJaHHMI eTak-
JIoBYM Tapmokaa 6yaub, y Q,
AaH xocua 6yaran o;, Q, nan
XOcHs1 OyaraH o, KyusJaHHW Ba
TaCMaHHUHT LWIKMBHH Kampal Typ-
raH KoHWZa xocus OVaalurad
3TyBUM KYWJIaHHW Osr AaH TY-
3HJIaad. ¥Yap KyHujaruua aHuk-
JlaHaau:

74- wakn. TacMalu 'y3aTMaHHHT TasfHYra
TywaIuraH KydYWHH aHWKJaldra JOHp CXema.

_QI_QO F Ir
G=3 =5 Ty =0T (155)
Q v, )
GU=T=_g—U; 0’3]_: BE'

6y epila S = b8 — TacMa KYHIasaHT KECHMHUHHHT 103H; Oor HH TOMNHIIAA
KyHujarura acocjanHuaral (75- wakJj):

031': € E’
6y epAa e — Tacma CUPTKU ToJasiapHHMHT HUCOUH yyauanuy, £ — 3nac-

THKJHK MOAYJIH.
Mabaymku, 6a/KaJapHHUHT STHAMILKAA
-

e=ylp
6ynanu, 6y epia y—HeHTpas KaBaT[aH SHI CHPTKH Tosaraya 6yarad ma-
coda; p — SrpHJAHK paJHUyCH.
[IIkMBHH KaMpPOBYH TacMa .Yy4YYH:
y=103'2; p= DJ2.
JleMak,

6ynanu. llynpait KHAHG, TACMAHUHT €TAKJIOB-
Y{  TAPMOFHJATH KYUY/aHHIWIADHHHT HUFUH-
IMCH Kyiujaruda Gynagu (76- waxa).

Or
0 max= 01+ 0,1+ 0, =0+ 5 +0,+ 0,

(156)
Oy ep1a a,= F/S — doilnany KyuiaHuu.
YHH 0,=0,—0, cu¢aTHaa XaM aHHKJaLI
MYMKHH. TacMaHHUHr TopTHII KOGUJUATH"
HH PyXcaT 3THAraH aitlana F xyu éxu doit-

ajli G, Ky4wIaHHIl OpKal 013 .

. P yiJlad pKani  ndoanai 75- waka. TacMajard sryBud Kyg-
MYMKUH (LIAKJ1a Op)s AaHHMW 3TOPacH.
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76- waksn. TacMa TapMOKAApHAar# Ky<v.aHHULIAD 3MOPACH.

Botl/IaHFHY TapaHT/IMKAAH XOCH/ GyJ/ran Ky4/anuul OpTHH 6uNam
¢ofifa/d Ky4/IaHHII XaM OpTajiH;
_ el 21
PO fley yt

o (157)

JIeKHH 0o HHHT KHAMaTHHH XalfaH TawKapH omMpu6 GysMafiny, YyHKH
o HUHT OPTHIIH TacMa YHAAMJIMJIMIHHHUHT Kamaluiuura cabab 6yJaanu.
Texnosorus Ba MamuHacO3HK MapKa3auil HIMHA-TEKIIHPHII HHCTHTYTH
(LHHUHTMAILL) HuHTr HTTHPOKKMMH3a HIL1ab YHKaPHATaH Xap XHJ TacMa-
JMap OusaH yTka3ran TaxpHOasnapura kypa, OGOLITaHFHY TapaHTJIHKAaH
xocua Gyaran Kyuaanuw 1,5—2,0 MITa opanurupa 6yaranja TacMalg
y3aTMa 3HT SXUIH HaTHXa OusaH Hmsaiiay,

Texmmupuwaap WYyHH KypcaTagukH, TacMa 20 M/c Teanuk GunaH Xapa-
KaTJlaHraHAa MapKa3jaH KOYHpMa (y KyuJaH XOCHJ OyaraH Ky4dJaHHI
0,4 MIla, Tacma 40 m/c Teanuk GusiaH XapaKaT/iaHranga 3ca 1,6 MIla
6ynamu. OfaThard y3aTMaJapHHHT Teaaurd 25 m/c faH ommaigu. ITyHuHT
YuyH Oy ra YHua 3bTH60p 6epunmMaca Xam Oysanu.

Arap saacTekJaHK MOAYAH £ = 200 MIla ne6 onunub, Xap xXus AHa-
METPJIH IUKHBra KHAJMPHJTAH TacmaJsiap YYyH 3TYBuH KyuJaauum (155)
¢opmysia €plaMHIa aHHKJaHCa, KYHMAard HaTHXKajap KeaqH® YHKalH:

D/§ 200 6yaranaa osr 1 MIla
« 100 » « 2 Mlla
« 50 » ¢« 4 Mlla
« 25 « « 8 MIlla

MabnyMKH, y3aTmanap JolHXajawja y3aTMa yJauamJapHHHHT HJIOXKH
Gopuya KMYHK GYJHMIIMra XapakaT KuAMHaAd. ByHHHT yuyH D/8 KuUHK
6ysmmn Kepak. BaxonaHki, D/8 HUHT KHYPaHTHDHJIHLIA Gsr HHHT OPTH-
mura, 6y sca, y3 HaBGaTHAa, TacMa YHJAaMJAHJHTHHHHT KaMalHIIHra 0116
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Kesnaau. IIyHuur yuyH amManna o, HHHT K HiiMate D/8 HUHT pyxXcaT 3THJ-
TaH KHYHK KHiiMaTu OusaH Yerapanananu. LyHd Hasapaa TYTUl KepakKH,
TaCMaHHHT YHAAMJHJIMCH QaKaT Osr HUHT KMiiMaTHrarHHa GOFJHK 6yau6
KosiMalt, 6aJKu YHHHT TAbCHD STHIU XapaKTepHTa Ba LMKJHHUHT KaHYaJHK
Te3a TakpopsaaHuG TypHWHKTa (YacTOTacura) XaM GOFIHKAMP. LIMKJIHMHT
TakpopJaHHLI Te3JUTH TACMAHHHT NIKMBHH BaKT OHpJMIHAA aiiaHd6 YTHm
CoHu Ounan ynyanapd. TacMaHuHT OM] ceKyHAJa LWKHBHM Heya MapTa
ainanub YTHWMHH KyHHJardua aHUKJaml MYMKHH:

i = ol (158)

6y epia v — aityiaHa Te3JIHK, M/c; | — TacMaHMHT Y3YHJHMIH, M. [ HHHT
KHIIMaTH KaHuyaJHK KaTTa Oyjca. TacMaHMHT YMAaMJHJIMCH 1UYHYaJHK
kuuuk 6ynagu. LIy cababau amanna i HUHT KHAMAaTHHH MabJyM KaTTaJHKAa
OJIHLI TaBCUS 3THAaAK. UYHOHUM:

fccH TacManap YuyyH [ < 3 5,

MOHACHMOH TacmaJjap yuyH i << 10 20, } (159)
Taxpuba WyHH KYpcaTaAHKH, I0KOPHAA TaBCHs STUJTaHJapra PpHOs KH-
Ju6 JsoflMxanaHTay ysaTmaJiapjla TacMaJIapHHMHT ypTaua UYHAaMJIHJIUCH
2000 ... 3000 coaTtpaH kam 6yamaiigu.

Tacmanunz wWKUBAGPOA CUPRAHUULLL

H. E. J)KyKOBCKHAHHHT HAMHH TaJKHUKOTJIapH CHPINAHHII XOAMCACHHHM
KYyHAugary UKKH Typra axpaTHb ypraHuu 3apypJHrHHH KypcaTAH:
a) 37acTHK cHpnanuul; Oy CHPMAHMLI y3aTMara KaHJall Harpy3aka
TYWITaHJHTH/aH KaTbH Ha3ap coadp OynaBepany;
6) TyJaa cHpmaHHLUIL; TacMara yTa Harpy3ka TywyBuAaH cogup 6ysianu.
DacTHK CHPMNAHUIUHHHT MABKYAJUTHHHM KyHdHAarMya TyLUIYHTHPHLI
MyMKHH. [YK KOHYHHMra Kypa, TaCMaHuHT Xap OHp KoAuJard AedopMauusi-

CH € = bii 6ymagn. Iemak, 37aCTUKJAKK MOLYJAH y3rapMic (MaTtepuan Gup

xuu1) 6yaranida AeQopMAUMAHHHT GUPAEK OYJHMIIM yd4yH KydJaHHU ¥3rap-
Macurd Kepak. AMMo, 1040pufa aHTHJraHHuIeK, XapakKaTAard TacMaHUHT
€TaK/I0BUH TapMOFHZA ; Ky4 eTakJiaHyBYM TapMOFHAa 3ca (Q, Kyd naiijo 6y-
Aagu. Byaapaad xocua 6yJraH KydsaaHdul o, Ba o, 6Y/a46, o,>>0; IHp.

By neran cy3, A nykragara (74-waka) gedopManus e A=9£l 6ynca, B

ayKTafara Aedopmauus €p= % 6ysafd, AeMakiHp, 0;=> 0, GYJraxu yuys
€ ,> ¢, Oynaqd. Bino3apun, GUp BAKTHUHC y3dAa TaCMAHHHT A nygra-
ci B nyKracdra Kaparasia KympoK xapakat KuJagd, SbHH v,>vg 6yJa-
. JIeKUH IWKMABHHHT XavMa HYKraJapd GUp XuJ Xapakar KHmauil. [Jemak,
TacMaHUHT A HyKracH B HyKrara siKHpJalraHd capd IUKMBAAH 0pKaja
Kosia Goumaiigd. AHa [y Xoauca 3JIaCTHK CHPMAaHHUIAMD. ¥Y3arMara Kad-
YaJIMK KaTTa Harpyska TyuIca, CHPIAHHUI XOAHCACH IIYHYaJMK KYI cead-
Jlagy. Arap xapakaTAard y3aTMaHMHT €rak/aHyB4YH LUKUBHIATH KapLUWIHK
MOMEHTH M1BJYM KHIMATAAH OpTHO KeTca, LIKHB GyTydJall ailjlaHMall Ky-
aiH. By xo/matga TacMa erakJIaHyBYY IMKWB YCTHIAH CHpMaHUO KeTaBepa-
IH. By xoauca Tyna cipnanuix xonucacH feinsagu. Tacmanuur Gyspait
IHAPOMTAA MULTauIMra HyJ KYAMac/HK Kepak.
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Cupnanuw sa ¢poidasrn nur

&% P iy T t/clg;(fgﬁuuueumu 3zpu wu3uK-
4 80
\ .
3 A § 60 XO03HprH BaKTAa TacMaAH
/ . Y3aTMaHHHT IOKJAHHII KOOGHIHATH
2 40 CcHpNaHHW Ba ¢oHaanu Hu KO3¢-
/ 8 GUIUHEHTH 3TDH 4YH3HKJapH aco-
/ (S
I3 i cula 6axonaHamu (77- WwaKa).
l bynpaii  rpaduksap Typam

9 of 42 65 04y 05 05 ¥  TacMasapHH Taxpuballa TeKILH-
0 20 vax

PHII HaTH>XxacHAa Ty3usaaiu. [pa-

77- maxn. TacMaiu y3aTMadapHmHr CHpMa- $pHKAa OpAMHATanap YKHra CHp-

Wum Kos(puunenTH (e) Ba QoHjanx mm TTaHHII KOI(pHLUKMEHTH Ba Qoiiiaxu

xosOmuUNERTN (W) 3rpH  WHIHKIApH. HIl KO3ddHulHeHTH 1, abcuuHeca-

Jap YKura sca y3aTMaHHuI TOp-

THII KO3bGDHUHEHTH ¢ OpKaau HQONaJaHTaH [OKJIaHUIUK KyHuAaau.
Toptumr KosppuunenTn Kyiduaarnya ugoiaiaHaiH:

_H—Q _ F (160
? Q1+ Qg 2Q, ((160)

Tog'mm Ko3bPUHEEeHTH @ AaCTJIabKH Tapauriuk 2Q, HHHI KaHuYa KHCMM
¢dofinamm F KyusH yaatumma capdJaHHIAETraH/JAMIHHH Kypcataid. DBupox
dofifamy kyu dakat pacTiabku TapaHryuik 2Q, rarMHa 5Mac, GaJIKH TacMa
TapMOKJ/lapuflar¥ TApaHTJIMKHHHT aHMpMacHra XaM GoraMK. By

F= Q1“‘ Qz

AfUPMAHMHT MaBXY[JINTH TACMAHUHT IUKHBY YCTHAA CHpMaHMIIMra oJH6 Ke-
Jand. CHpNaHuIl MUKAOpH CHpNAHHMII Ko3dbHuuenTH OnaaH udoanani-
Jaju:

e—=—".1000. (161)
Ny
6y epaa ny — eTaKJaHYBUH [IKUBHHHT XaKHKHH alsaHuiiap COHH,
np — Iy WIKUBHYHI Ha3apHH alljaHHULIap COHH.

IOKopuna afiTuarannapra 6unoaH, KyHUIaru xyjaocara KeJHi MyMKHH:
MabayM JacT1abKu 2Q, TapaHrJauk Y4yH absiana F Kyunu YarapTupub,
TOPTHIU KO3GIHUMEHTHHUHT Xap XHJ KHAMATHHH OJIHII MYMKHH, JE€KHH
6y Xosga cupnaHHu Ko3bbHLUeHTH € HHHT KuiimMaTH Xam Xap xua Oy-
JajH.

MabayMmKH, TacMaHUHT JacT/a6Ku TapaHIJIMCHAaH MaKcumaJ ¢oiaa-
JIaHHII Y4YH TOPTHIU KO3¢dHIKEHTH ¢ HHHT KHAMATHHH KaTTaJallTHPHILITa
XapakaT KHJIHHagH. DHPOK @ HUHT KufiMaTH Mab/J1yM MHKIODAaH OIHPUO
1060pHJICa, y3aTMaJard 3apapJ/ii XOAHCa — T¥J1a CHPNaHHIL X0AHCacH pyi
6epanu. lemak,Xxap OMp Tacma YYYH @ HHHT IIYHAAH KHAMATHHH aHHKJALI
MYMKHHKHY (77- luakJjaa @,), YHHHT Oy KuiimMaTu[Ja CUDNaHHLIHHHT caj-
Ouit TabCHPH YHYa KaTTa 6ysiMaraHy XoJ14a MyYMKHH Kalap KyIl Harpy3ka
F) ysatunagu, HaTHKaja y3aTMaHHHT (offa/n HLI KO3(GHIMEHTH MaK-
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CHMaJl KuiiMaTura eTaau. ByHu cHpnanuw srpy yH3uFru rpapHruian SKKoJ
KYPHW MYMKHH. TOPTHII KOIPHHUMEHTHHHHT KHIMaTHHM I ERT:E:
(160) KacpHHMHT cypaTH Ba MaxpaM TaCMaHMHT KYHAAJaHT KecHM I03H
S = b6 ra 6ysnuHca, KyiuAark Hpoa KeHO YHKaLM;
=f _FS _ o

YT T 2008 3o (162)
Oy epna 0 —¢Oiia/ 1 KYUWIaHHIl; Og— TaCMaHHHT AacT/abKH TapaHIJ/H-
TMAaH XOCHA GyaraH KyunaHuul. TacManapia o, HMHT KuiimaTd 1,5 ...2
MIJa Oyaranja y3aTMaHHMHT 3HT IXIUH HaTHXKa OHJIaH HUIAWIM IOKOPHAA
aitH6 yTuaran 5aM. AHa wysH 3bTH6opra 0,16, Xap GHp TacmMa YuyH
¢ofijanH Ky4IaHHIUHH, KoOJaBepca, 6y TacMa BOCHTaCHAA Y3aTHJHMILH
MYMKHH OyJraH a#naHa KYYHHHT ONTHMan KHHMATHHM aHHKJalm
MYMKHH. DYHHHT YUyH 10KOpyja [KeJaTHDHJTaH GOpMYJaHH KYiuAaruya
ndoaaraimus:

0= 200@,. (163)
Byunan rawkapu,
F=g9,S
€KH
Fa
= KBt (164)
1000

Gyaanu. Ilynpah kuaub, cupnaHHLI 3TDH YH3HFH BOCHTacHla TYPJH Tac-
MaJap YYYH yJjap y3aTa OJIMIUM MYMKHMH GyJraH aljlaHa Ky4 Xama KyBe
BATHHHI ONTHMa/l KHAMAaTHHH aHHKJAll MYMKHH.

XO03MprH BaKTAa TacMaJ/H ‘y3aTmaJllapsaHa wy HYycuHIa TOMHATaH ¢oH-
Jaax XKYYJIaHHWHHHT pyXcaT STHATaH KuiMaTH acocuia XucobjaHaid.
IHynuHr yuyn 6ynpait xHcobyain CHpnaHuil 3TPH 4u3uFH 6yiinua XHcob-
Jaw 1e6 1opuTHiIaan. Bup KaHua TaCMaHHKT 3TPH YH3HKJ/IAPHHH TeKIUHPHIU
HaTH>KaCHAa Goiifaan KYUWIaHHUIHMHT pyXcaT 3THJraH KHHMatH OMJaH
unammuaHk Genruck §'D, opaciia Kyiiuaaruya 60raanuin 60pJIMTH aHHK-
JaHIH:

[opl— A—W -, (165)

1
6y epana A Ba W TacMaHMHT TypH Ba Marepuaqura GOFJIHK y3rapMac Ko-
s¢duurenTaap. ByHaan TawKap#, A Ko3ddHUHEHTH O, ra xaM GOFJHK
6ynann. By kosddunuentaapHunr KuiiMatiapn Kampos Gypuaru o« = 180°
Teaaurd 10 M'c 6YaraH TacMaslapHM 3KCepuMeHTasl CMHAWI YCyJH Gusan
aHuKJaHaa¥. Macanan, o,= 1,8 MIla 6y.aranna, uyapM TacMazap Y4yH

o]0 =29 — 30-[(3—1 MTla, pesdnasanrad TacMatap yuyd 3ca [0.],=2,5 —

— 10--D§— MIla G6yauum anuknawran. Hly #ys 6unan anuknanras Goina-
1

JId Ky4IaHHITADHUHT Xap XHJ TacMalap y4yH pyXcarT 3THJraH KHiMar-
JlapH Maxcyc Kajsajiapna Keatupuianu (19—20- xkapsansap). YsarMa-
HUHT aMa/ila HUVIall [IAPOHTH IOKOPHAA KypcaTH/raH TaXpHOa IapOHTHAAH
dapk KuarawJsurg Tydaiag, xucoGaHaérraH aHMK ys3aTMa Y4YyH pyxcar
3THJraH KYU/JaHUIIHHHT KUAMATHHH Oe/ruJialia MaBXyJd  LUAPOMTHH
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XHco6ra oJyBUM Ty3aTMasiap kupHTHiagM. Illynnain Kumau6, xucobaaHa-

€TraH aHHK y3aTMa Y4YH:

[0.] = [crlp],,.C,,CICzC3 (166)
19-xanBax

doffany KYYNaHHILHHHT SICCH TacManap Y4yH pyxcar
STHAraH KuiiMaTaapu [0 ],, MIla

D, /8
TacMaHuHT T)PH i -
20 | 25| 30| as| 40| | o] o] 7|00
Peaunananran . . . — [(2,D2,17 2,21[2,25 2,2812,3 12,33[2,37(2,4
YapmaaH Taité piaHran (1,4 1,7(1,9 12,04|2,15{2,23/2,3 |2,56 {2,5 2,6
Hn-rasramapan taitépaanran |(1,351,5|1,6 |1,671,721,77|1,8 |1,85/1,9 {1,95
Kynpan raiiépaanran (1,05{ 1,2 1,3 {1,37(1,47|1,47|1,5 |1,55|1,6 |1,65

denartma: 1) Kapsaa 0y = 1,8 MITa KUAMG ONMHFAH XON YuyH Ty3uJ-
ran. Arap g, = 2,0 MIla kuau6 onMHCa, XKalBajJja KENTHPHATAH [Gp ]y HHHF
KuiiMath 109 owupunazu, 0o = 1,6 MIla xnau6 osmnrania sca 10% Kamaii-
THPMJAaAM; 2) arap WKuBJIap NJacTMaccaiapiaH 1ali€pnanian 6yaca, [Gp ] HuMr
KuiMaty 20% cuwHpuaanu; 3) ram Ba UvaHT I'a[CHTAA MIJaligMTal y3aTMaaap
yuyH [Op lo HHHr Kuiivath 10...30% kavafitupuaann.

20- xaxBaan

®0oAAaNH KydJaHHIUHUHT MOHACHMOH TaCMarap Y4yH pyxcar
3THJTaH KHAMATJapu

TacManuur Typm (o] A 5) B r ‘ A E
oooommo'ooomooooooolooo!oo
A = = e I =R R A I R R =t e Y == 1 e N = =1 =]
Dy. MM /\\_.—_._._—c\.mmmmmvvmmcoacmov
L A A A A A r'
A
0 [os o (= = -—z\v—-mv-—-——-m-—w|—-wcﬂ-—mc~:
M1 <+ |15 |S | (@ [t~ 10 [© 1= [0 |B |© | 10 |6 |0 & o [ | & |wo (15 |
[0 ]p,MITa D8 RN bl e Al Rl (i ol Ll L) Al el el R il il bl Ll il Al Ll 4
[yl Wiy Pl (g e S S} P M) L (D) ) PR D ML M) NI ) g ) NS PG

DcaaTtMa: ¥ausan 0p= 1,2 MITa XHIH6G OJUHTAH XOJ ydyW Ty3UAraH.
Arap g,= 1,5 MIia Kunu6 oNMHCA, KalPaila KeNTHPHIraH [Op ]o HUHI KRAMaTH

12% owmnpuauwn, oy= 0,9 MIla xuan6 oamuuranga 3ca 209% xamafTHPHAHLIK
KepaK.

6ynanu: 6y epra lof 1o — pyxcar sTuaran GoAfiany KyuIaHHIIHHHT XKal~
Bajja KeATHPHJATaH KuiiMaTH; Cy — KaMpOB 6ypyard KHAMaTHHHHT y3aT-
MaHHHT TOPTHUI KOGH/JIMATHTa TAbCHPHHH XHCOOTa OJNYBYM KO3(XpHIMEHT
(21- xansan); C,— Te3JMKHHHT y3aTMma HIIHTra TabCHPHHH XHcOOGra ogayB-
yH KO3(hpuLUHeHT (22- xkanBan); C, — HILLIALI PeXXHMHHH XHeoOra onyBun
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KoadpuumenT (23-xanpan); C, — y3aTMaHMHT TODH3OHTaJ TEeKHCJIHKKa
HHcOaTaH xOH/1alnyBHHH Ba TaCMaHH TapaHIVall YCYJIHHH XHcOOra OJ1yBYH
KO3pHLHEHT (24- kaaBasn).
2l- agean
KampoB 6ypuark Kosdduuuentn C,

Kawmpos Gypuarn a®

TacMaHuHr TYpH

g0 | 120 | 190 | 160 I 180 | 200
fHeem . . ‘ - I 0,82 I 0,88 ‘ 0,94 \ 1,0 1 1,12
[MonacwMoH . . . . . . . . . 0,62 0,83 0,90 0,96 {,0 1,08

22-aABada

TacMaHMHr Te3/IUTK, M/C 1 5 10 15 20 25 30
, Slccn TacManap y4yH . | 1,04 (t,03f 1,0 |0,95| 0,8 |0,79 | 0,68
TlotacuMOH TacMaJsap y4yH 1,06 1,04 1,0 {0,94]0,8 |0,74 | 0,60

23-xanBada
Huw pexumn kosdduumentn C,

HarpyakaHuHr XapakTepH MauuHa TypH C,

Bup Tekuc BentusaTopaiap, Mapkasjgan KouMpMa 'Ha-

coc Ba KOMmpeccopJap, TOKapJAMK Ba map-
Masaul CTaHOKJapu 1,0

Harpy3skanHHr y3rapHumH Meb- INopwen.1n Hacoc Ba KOMI peccopJap,
épuiaa 6yaraH xo.171ap MIaCTHHKAJAH TPaHCMOPTEpJap,  aBToOMaT )
CTaHOKJIap 0,9

HarpyskaHMur y3rapHiiH ce- Tox 6up TOMOHT3, rOX HKKHHYH TOMOH-

] annapan papakaga kaTtra 6yJa-| ra XapakaTaauu6 TypaAHraH lopHTMaJjap,
raH X0JJ]ap paHjasalll CTaHOK/IapH, 3./1€BaTop.1ap 0,8

Harpyskauuur yarapuwn Hote-|  KyrTapruunap, 3KckKaeatopJap, Xap XHJ

Kuc 6yarai pa 3ap6 GuAaH Tab-| Npeccaall MallugafiapH, GoJjfajaul  ycKy-
j CHp KHJTaH XoaJap HaJlapH Ba 1y KaGHJap 0,7

Xo3upru BaKTAa TaCMa/JapHHHT 3apyp TapaHTJIMTHHH TabMMHJOBYH
Xap XHJ ycyaJaap MaBxyA. BynapfaH KYnpox HULIaTHIafHCaHH TacMaHH
3apypaT TYFHJTaHJa TapaHrjab TypHWTra HMKOH OepajuraH BHHTJH KY-
pHuamanapaup (78-waka). Bynja TacMauMHT TapaHTJ/IMTH BaKT-BaKTH GHJjaH
KYy3aTub TypusajH Ba Kepak 6ysaraH TakAiupia BHHT 6ypa/jHb eTaKJoB-
s ¥ IKHB OUPUKTHPHJTAH JIEKTPHK JABHraTe/b MaxCyc cajadkaja OHHIaH
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Tapane duac
binmu

= |
78- wakJs. TacMaHHAT BUHT/IH KyPHJ/IMA 79- wak.1. TacMaHuur [371eKTpHK nBHra-
BOCHTAaCHA@ TapaHTJaHHWH. 4 Telb OFHPJHFH GWJIaH TapaHrJaHHMLLH,

Ky3raTuiaann. By yCYJHHHI KaMUHJIHMTH IUYKH, Y3aTMAHWHT MINH JIOHMO
Has3opaT KH1u6 TYpH/IHIIH Kepak.

TapaHraMkHH TabMMHJAIIHMHT 3HT OAAHH YycyasapHiaH siHa Oupn
OHUIaH OCOH CH/DKHHAHTAH KHJIHO VpHaTH/ATaH 3JIeKTPHK JABHraTeNHH
npy:xuHa 6unan TOpTHO KYHAHIIL €KH YHH 3 OFUDJIHTH TabCUDHA TacMaHH
TOpPTHO Typaaurad Tap3fia ocumaup (79- waxa). Byunak xonaapaa Tacma-
HUHT TapaHTJUTH JOMMQ 6Hp xus 6ynu6 Typamu. lllynu xam Tabkujinab
yTHII KepaKKH, 03 Harpy3ka OusaH HlIaéTrad y3aTMmaja TapaHTJIHKHHUHT
y3arapMail TYpPHIIM YHHHT Hiu KypcaTKHujapHMHH Nacaditupand. LlynuHr
YUYH, CYHITH HuJnaplla TaCMaHUHT TapaHTJIMTHHH HaCpYy3KaHHHT {3ra-
PHILMIa MOHAH/ PaBHIIla aBTOMaTHK V3rapTHpub TYpYBUH KypHJiMaJapiaH
doiinananuiaMoka. byunnali KypuaManapnan 6upu 80- maxja K ypcaTua-
rai. Dynma xapakaT 3/1eKTpUK JABHTaTesaH TeOpaHyBuM puuar 2 jaru
WKHB | ra THUWIH FHJZMpaKJap XkydhTH BocHTacuja y3aTujaaiad. Tebpa-
HYBYH pHYarl eTakJaHYBYH FHAAMpaK 3 HUHT YKH Xucobnanaau. Kypuiama

24. wanBaa
C, X03(phHUMEHTHHHT KHiMATH

Y3aTMaHHHT TOPH30HTaN TEKHCJHHK-
Ka HNCBaTaH XohAamys Gypuar:
TacMany y3aTMaHHHC TYDH
0° XaH 60° mam B0° gau
60° rava | 80° raua 99° rawa
TacMaHHHT TapaHIJINTH aBTOMATHK paBHIIAA Tab-

MHHJ/IaHaJHTaH y3aTMaJap 1,0 1,0 1,0
OuMK Ba TapaHryoBYM MocJjaMacH 6ysras yaar-

MaJiap 1,0 0,9 0,8
Afiam yaarManap 0,9 0,8 0,7
SlpuM afikall Ba AYHaJATHPYBYM POJHKJH yaaTMa-

Jap 0,8 0,7 0,6
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WyHaal sicajqraHkM, THILJIH
FUJAkpaKJapHUHT  adJjaHa

KYUYH TacMa y4yH 3apyp Ta- R ; 7

o ! I
paHraukka (2Q,) TeHrGy- l [F—/
auG, WKHB aiiaaHaéTrad To- '—‘Lﬁ’\j
MOHTa Teckapd HVyHanraH. 1=
HarpyskanuHr  y3rapuiu

3JIeKTPUK JBHrartesb GypoB-
Yy MOMEHTMHHHI y3TapHLIH-
ra, 6y sca, V3 naBbaTuja, 80- waky. TacMaHWHT aBTOMATHK PaBHLLJA TapaHTJIaHMIL
FUJAMpakJapaard  alisiaHa KYpRJIMacH.

KYYHUHT, AbHH TapaHIJMK KYYHHHHT y3rapuumnra onu6 kemaand. Dynpai
KYPHJAMAHUHT TY3WJHIIM MYypakkabpok OVuca-la, maBKYA ad3asviukK-
Japd yJaapiaH siHaja KeHrpoK (oijanaHulura yHuaiju.

35-§. Tacmaau y3aTMaHuHr UIKHUBJAPH

[IIx¥BJap MYMKHH Kafap eHruJ Ba Myctaxkam O6{auum Kepak. Tacma-
HUHT eHMJHMUIMHH KaMalTHPELI MaKCaAWAa LIKUBJIaDHUHT CHPTHTA alo-
Xujia MuwioB 6epunand. IlIKuB.Jap YysAH, Ny;aaT, eHrUJ KOTHIIMasaap Ba
nJjacTMmaccaJjapjaH Taiépaanain. JHT KN TapKaaraHu KyHMa 4ysiH LIKHB-
Japaxp. Yaapaad tedauru 30 m/c rada 6y.araH ysatmaJgapia doiifanaHu-
aaau. Te3anuk Oydian opTuK Oynranja NysnaT uIKHB HULIATUUI TaBCHA
stTusafd. )Kyla KaTTa Te3JsHK
6uaaH WwJalaurad  y3aTma-
JlapJa eHrHJ KOTHIIMaJjapAaH
Tal€pJlaHTaH LIKUBJAp HuLIa-
THJATaHd  MabKyJa. Ogpataa,
LIKHB yuTa acOCHH KHCMAaH,
rapauw (Tyrun) I, rynyak 3
Ba Kerail €ku nuckK 2 nan ubopar
6yaanu (81- waxa).

IIKuB rapAuMwWw#HUHT 3HU B 81- waks. 1IIKMBJIAPHHHT  TY3WJIHLIH.
y3aTMaHH XHcobJalja aHUK1a-

HaJl¥, KaJIMHJUTH 3ca NyxTa- ! -

JUK Ba TEXHOJIOTHK HYKTaH > ' _*__-_J,N
HasapJaH Kapab6  oJuHaai. 2 E'—
Macanan, uysH WKHBAAD YUYH |

S=0017 43 wm kw6 o ‘

OJIMIU TaBCHfA 3THaMaan (82- Lo
wakJs). TacMa WUKKHB TapAMIuK- )
JaH OCOH YHKHO KeTMacJHru
YYYH LWIKUBHUHT CHPTH MabJayM !
Japaxafa KabapuK Kuanb Tai- iank
épaaHagu. KabapuKJHKHUHT -
6anawpauru D Ba B ra Kapa6, 82- waxa. KyfiMa LUKMBJIapHMHT acOCHi
TOCT xanpaanapuian osuHa- TeOMeTpPHK ¥J1yaMJIapH.

M. YHUHT ypTaya KuiMaTu

y = 0,018

Y
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6ynagu. YMymaH oaraHja, WKKBJAAPHUHT Ya4aMmJapH, YIapHHHT XHCOOHH
AuameTpura Kapab, CTaHZapT KalBa/JapHAaH aHHKJaHaiH. JIeKHH Trym-
YaK y/a4yam/aapu opacuia Ky#duparuya 6orsaHuw 6yaiu:

d, = (1,8 ... 2,0)d,
=5 20)d.

IOKopuga Tacmanu y3aTMaJjapra Taa/JIyKJH YMYMHU# MacasajaprHHa
Kypub YyTHAAKM. DHAM MAlUMHACO3/MHKAA KeHT Kysiamia HUuIaTH/IaJHTaH
SICCH Ba MOHACHMOH TacMaJii Y3aTMa/lapHHUHT TY3HJIHILH Ba yJaapHH JIOAH-
XaJiall YCYJ/JIapUHHHT aHpUM XYCYCHAT/IapH O6ujlaH TaHUILHO YHKAMU3.

36-§. flccu racmaam ysatmaaap

Bynpalt ysaTmasnapfiia HIIaTHJAafiHTaH TacMaJlaDHHHT KYHOasaHr
KeCHMH €H €FY 3HUTa KaparaH/Ja ce3uJiapJ/iu Aapaxaja KHYHK 6yaras TYrpH
TypTOypuakaukiaH u6opat. IIIyHHUHT Yy4yH XaM yJap sccH TacmaJsap Ael
IOPHTHJIAAH.

flccu Tacmanap caHoaTja, MalLIMHACO3JIMKAA KYAA KYN HULIATHJaOH.
Ynap xap xus MaTepuaJsiapiaH 3uH 15 mm fan 1200 MM raya kuau6 wiiab
yugapuaagd. UTTupoKuMH3ana vuiaTUIafural ACCH TacMa/JlapHHHT aco-
cuil Typaapu 4apm, Un 2aziama, KyH Ba perurasaread TacManapaup. By
TYp TacMaJlapHHHT YJj4aMJapH CTaHJapTaalWTHpHJAran 6yau6, Mapkas-
JNAWTHPHUJ/TaH XoJda uMuab YHKapuaaid. YJ/JapHHUHT TeXHHKaBHH XapakK-
TepHUCTHKacH 25- alBasila KeJNTHPHJTaH.

Pesunananrad tacmajnap. by Typiaru Tacmajlap cCaHOaTAa 3HT Kyn
TapkaaraH. Ysap Hucbatan uupamgau 6ysau6, 30 m/c raua Tesqauxk GHjaH
XapaKaTJyiaHaAMraH y3aTmaJjiapja WILJIaTHIaJH.

By Tacmasap ByJKaHH3allMsijlaHTaH pe3uHaJsap €pAamuja 6up-Gupura
ényiuTupuarad 6up He4ya KaBaT ras;aMajaH Ty3ujraH. TacMaHHHT ra3-
JaMa KHCMH aCOCHHl KydsaHHIIJa MULIalnd, pe3WHa 3Ca rasjaMa KaBart-
napuHd 6up 6yTyH Kuaub €mulITHpaAM Ba 3apyp HIUKajJaHUUI KO3gu-
UUEeHTHHH XamJa S5THJYBUAHJMKHU TabMHHJAadau. TacMmajard rasjama
KaBaTyapu coHH 2—9 Ta 6§/iuiul MymKus. By Typjaru TacmanapHHHT Kam-
YUJMTH WYKH, yaap €F, KepocuH, 6eH3uH Kabu MOAdanapra yuua 6apiom
Gepa oJMaiiau, WIYHHHT YYyH yaap 6y mojnasapiaHd anbaTTa caKJ/aHUIIH
Kepak. ByHlau TawKapu, yJIapHd KUUUK JHAMETPJIH IKKMBJIapAa HLLiaTUO
6yamaiiau, uyHKH OyHIal Xoasapia KaBaTJaPHHHT a)Kpaaub KeTUIIH MyM-
KuH. Pe3unananran TacmadapHHHT MYCTaXKaMJHMK YerapacH oy, = 30—
40 MIla HH TawKHJ 3TafM.

Uapm tacmasap. By TacManapHHHr HuIaml XYCYyCHATJAApH AXWH 6¥-
aub, Kynra yugakad. Yaap y3rapyBuaH Harpy3ka TabCHp 3TaJUTaH Ba
Teaauru 40—45 m/c 6yaran y3aTmadapia HuuiaThaagd. Yapm TacMasap-
HUHT KaMUYHMJIMCH WYHAaH HOOpaTKH, YJapHH 10KOPH TemrepaTypasu €Kd
3ax OHnapda Husatub 6yamaiinn. MycTaxKaMJjHMK Yerapacu

6, = 200 ... 250 MITa

Hn rasaama tacmanap. by Tacmanap, acocaH, Kam KYBBaTJIH, Te3 Xae
paKkaTJlaHYBYM Yy3aTMajapfa HLULIaTH/AaAd. YJapHH IWKHABJapHUHT JHa.
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25-xalABaa

SlccH TACMAJApHUHT TEXHHKABHH XapaKTePHCTHKACH

TacManapHuHr

TYPH Yapum Peawnananran | Hn rasnama JKyn
TacMa1ap TacManap TacManap TacManap

¥ xypcarknuaapy

I | 2 | 3 4 5
OCT Ba I'OCT OCTHKUIII rocTt rocr OCTHKTIIT
5773/176 101—54 6982—54 3157
TacMaHuHT 3HH, MM 20—300 20—500 30—250 50—500
TacMaHHHT KaJHHJNTH, MMIE‘Hp KaBaT/in-
cu 3—5,5 | 2,5—13,5 | 4,5—6,5— | 6—9—11
HKKH Kapar- —8,5
Jancu 7,5—10
Uysuanwgary Mycraxka-
JIKK uyerapacu, Mlla 20 37—44 35—40 30
Dy in/0 nuCGaTHHHHT
TaBCcHAL STHJIT2HH >35 >40 >30 >30
pyxcaT STuJICaHH >25 >30 >25 >25
Tabcus sTHIagHraH 3Hr
KaTTa TesNHK, M/c 40 20—30 25 30
ConuTHpMa OFHDJHMTH ¥,
H/nm3 9,8 12,5—15 | 7,5—10,5 9—12
AnacTukauk MoayaM E,
MITa 100—150 80—120 30—60 —

METpH KHuuK 6ysiran ysaTMagaapfa HwsaTHl MyMKHH. By Typ Tacmanap
ap3oH Typajau, ammO OOlIKa TacMajapra KaparaHja Te3 HIJaH YMKaiu,
YYHKH THTHJIMO KeTaau. KN rasnama Tacmanapra myM, 030keput kabu MOA-
Jdaflap KOTHIIMacH IINMAHPHJIaiH. DBy TacmanapHMHT MYCTaxKamJuK ue-
rapacu 50 MIla paH xam 6yamaiu.

Xyn racmanap. By tacmanap xypBaTu ypTaua Ba KarTa 6yaran y3ar-
Masapja MuuiaTuaaid. JKYH Tacmafjap 3THAYBYaH GYJTaH/ANTH TypaHIx
yJlapHH HOTEKHMC UHKJ GusiaH Ba TycaTiaH y3rapyBuaH Harpy3skaJju ysar-
Maznapja HiaTvil MabkKya. HOKkopu Temnepatypa, HaM, YaHT Ba KHCJOTa
Kabusap ypTaua TYHMHTUpHJraH XKYyH Tacmanapra 3apapJau TabCHp 3T-
maiaH. [IIyHHHT YYyH IOKOpHZAard Kabu mapouTia Ooiuka Typ TacmaJjap-
AaH Kypa »KYH TacmaJap HIUaTHII MabKYJ KYypHJIaau.

IOKopusa 6aén aTHAraH Tacmajap opackJa pe3MHasaHTaH Ba 4YapM
TacMaJiap 9HT SXHIH TOPTHIN XycycHsTHra sra. LlIyHuHr yuyH 6y TacMa-
Jlap CaHOaTAa KeHT KyJam[ia HuiaTunald. Slcch Tacmanap KynuHia y3yH



JIeHTasap Tap3uja Taf€pJaHa¥ Ba PYJIOH KuJaHO ypajraH xoJa caKJa-
Hagu. LIyHuHr yuyH y3aTmaJjiapJa TacMmaJsapjaH ¢po¥ifasaHHIlga Keparuya
y3YHJAHKJAard TacMa KUPKUO oinHuO, HKKH Y4H YyJaaHafd. TacMmasapHHHT
y4aiapH eqdMJall, THKUII XaMja MeTaJ/ yJaruujap BocHTacHla YJiaHalH
(26- xanpaun).

Cyurru Hunjapja caHoaTla MabJayM V3YHJIMKIATH YJOKCH3 TacmaJap
niaab uukapuaa Gowsaad. Bynaad TacManapHMHT 4MJAMJIMJIMCH OfaT-
gamaaﬂ 1okopr 6ysub, y3saTmaslapHHHI Te3JIMTHMHH OLUMDHIITa HMKOH

epaju.

HAccu macmaru yzammaarapue xucobrau ycyau

Opatza, Joirxanall yYyH KHJAHHaAuraH xucobaapiaa KysBaT N kBT,
allJIaHHUII YaCTOTACH 71, MUH ™! Y3aTHII COHM u MabayMm OVJHIIM Kepak.
Xucobmam Hatvxkacuga D,, D,, a Ba TaCMaHMHT TYDH XaMja YHHMHT V.-
vamaapH (b, 8, [) anuknanagu. Xucobaal xapaénuia 0KOpHLA KEITHDHI-
rau xamfia Ky#unna Gepusrad TaBcUsapra 3bTUO0D KHJHII KepakK:

i<3...5 a> 1507

OYHK y3aTMa yuvH u < 5; a > 2(D,+ D,); TapaurJioBin posMK/IH Yy3aT-
Ma yuyd u < 10; a > D;4- D,; un rasjama, yapM Ba ¥YH TacMaJiap yuyH

%‘} 25; pesuHasnaHray TacMmasap Y4YyH %‘}30.
Y3armasap Kyiiuaard tapTH6ia XucoGJaHaiH.

1. M. A. Casepun ¢opMyJiacH €pAaMi]a eTaK/I0BYM IUKUBHHHT JUaMETPH
a HHKJaHaJu:

D,=(1100... 1300) )/ =+ mu. (167)
1

Tonunran kuiiMaT 1wKuBaapHUHT 17383-73-TOCTna KenTUPHJTaH AHA
MeTpJlapH GUJIaH COMMIUTHPUIIKUG, SHT AKHH KeAraHM TaHAaHaad. TaHaaHraH
AuameTp KHilmaTuaaH poinananu6, (139) udona €paamuia Tacma Te3NUrH
aHuKJaHaau. VIMkonu 6opuua v << 25 M/cC 6yaMIMra 3pMILHII Kepak.

2. ETak/aHYBUH IUKMBHUHT AHaMeTPH TONHUJAIH:

D, = D1 —&)u.

Tonuaran xuiimaT FOCTaa KeATHPHATaH MUKAOP GUJIaH MOC/IAILTHDH-
napd. D, Ba D, nunr kuiimatd FOCTaaru mMuKkaop 6usaH MOC/ALLTHpHJI-
ra4, y3aTHIU COHH 4 HUHT LIy AUaMeTpJiapra MOC XaKMKHI KUiMaTH aHHK-
JaHa[H:

W = D,/D,.

Tonunrad ysatnw conupan ¢oifananuG, eTaKNaHYBYM UIKMBHHHT
XaKHKUH afJlaHMIWIap YacCTOTaCH aHMKJaHaflu:
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26- xanBada

Yaaw TYPH Yanaw cxemacu
EanMaaw [ / {
Tukaw .
4’
-l —
e
P
=]
P
Meraaa
yJarudy BOCH- EFca
TacHAa yJaw Bp - )

Ny = nl/u';
N HUHT KHAMaTH MacaJaHMHT wapTy 6yiinya Tanad KH/IMHTAH MHK-
AopAaH 5 9% raya ¢apx KUJIHMILH M YMKHH.
3. i HMHT TaBCHsl STHJTaH KHiMaTuiaH ¢oitnananuG, TacMaHUHT TaX-
MHMHHH Y3YHJIMTH TOMHJAAIH:
! < vli.

4. TacmauuHT ToOnMJraH y3yH.auru Ba Dy, D, snapiaH ¢oiiiananub,
(146) popmysra acocuna MapKasaapapo Macoa a TONHJIAIH.

5. a > 2(D,; + D,) 3KaHJUTH TeKwpuO KYpUJIajHd Ba @ HUHT Ka-
HOaT/JaHapJad KuiMaTH Gearuaab OJMHAIH.

6. Tacmanunr (145) ¢popmynara acocan Kalys KHIMHTaH a ra MOC
Y3YHJHTH TOMUJIaIH.

7. (144) popmynanan KampoB Gypuaru aHUKJaHaIH.

8. MabayM KyBBaT Ba TONWJTaH v acochia ailiaHa Kyd F tonunanu:

F =10%.Njv H.

D . .
9. 6—‘ YUyH TaBCHSl 3THJ/IraH KufiMaThay ¢ofilasiaHu6, TacMaH UHT KaJluH-

JIITH aHHKJaHaAd BA CTAaHAAPTAAH KaJHHJIMCH TONHJTraH KJ/H';IMaTl'a AKUH
KeJaJIurad TacMa TaHJab oJIMHalH,

10. %‘ HHHT XaKUKWi KuiiMatura kypa, 19- xaasanjan ¢oiiasanuaub,

KYWIaHHUIHMHT pyXcaT 3THJraH KuiivatH xamga 21, 22, 23 Ba 24- xan-
Bangapaad C,, C;, C, Ba C; NapuHuur KuiMaTu Gesrusab oHHaIM.
Cyurpa (165) dopmysa acocuna ¢oiinasy KYUJaHHIIHRHT PYXCAT 3THJ-
raH KHAMATHra TY3aTHII KHPUTHJIA LU,
11. F =[0,] 8 3xanaurd Hasapia TyTHAUO, TacMa SHHUHUHT 3apyp

KHMaTH aHMKJaHalW:
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_ _F
" [op18 M
6y epna & MM 1a udonananran 6yau6, MIla = MH/M2 = H/MM? sKauauru
3sTHOOPra OJIMHTaH.
Tonunran KuimaT cTaHAapTAa KeJATHPHITaH KHHMaT/JapHHHT GHpH
6unaH  MOCJIAITHPHAAMH.
12, IIIKMBHHHT 5HH TonHaafH. DYHHHT yuyy Kyfiupard MmyHocaGaTiaH
dolinananunany:

(168)

B=1,1b4(5... 15 mm. (169)

13. (154) dopmynanan doinananuand, Bas TasHUIapHra TYWIagHTaH
Ky4Y aHHKJaHaJH.

37- §. NMonacumon Tacmanu ysarmagap

Mapkasnapapo Macodack KHY MK, y3aTHILI COHH 3Ca KaTTa GyaraH ysat-
MaJsiapja ficcH TacMa KOHHKapJu HiuunaMadfH. ByHpah xonnapaa nonacu-
MOH TacMajaH (OHlajaHHLl MabKysa Kypuaagd. LIyHHHT y4yH CYHITH
finnnapla MalllHHACO3JIMKJa MOHACHMOH TacMaJsH Yy3aTMajap KeHr Ky-

83- wakn. TIloHacHMOH  TacMaHHMHT 84-waka. TIloHacHMOH TacMa-
IIKHB apHKYacHAa MO JallyBH. HHHI KVHAQMaHT KecHMHM.

JaMJa uiiatiaa 6outags. [ToHaCHMOH TacMaJlapHHHI KVHJAaNaHI KeCHMH
Tpaneuus ulakaufa Oynaau. byHaad tacManap KHUHAMPHJIaAHTaH LIKHB-
JlapJa Wy TacMaJapra MocJlaHTaH apukyanap 6ysagH. JIeKMH IIKHB apHK-
YaJapUHHHT YYKYDPJHMCH TacMa KYHAaJaHT KeCHMHHHMHI OanadfjiMrujiaf
KaTTapok OyJHIUH Kepak, YyHKH TacMa IIKHBAaru apHKyara XOHJallraHa
YHHMHT NacTKM CHPTH OMJIaH LIKHB OPaCHAA OHMK XKOH KOJHLIH JIO3HM.
[lynpait KHTMHraHAarMHa TaCMaHMHT €H €KJapH INKMBAArd apHKYaHHHT
eH ékJaapura 6ytyHJail énumagu (83- akJy).

[MonacHMOH TacMaHHHI IIKHBra KaTTa 103a 6yfAna6 €nummyBH YHHMHT
siccy TacMaJsiapra HucbataH ad3a/JAurHHM KypcaTagd. IloHacHMOH TacMa
pe3HHa/saHraH OMp Heuya KaBaT Marta / jJaH (84-1u1akJ), TacMaHHHI acOCH
6ynraH xopja 2 AaH, TacMa HULIA€TraHAa acocaH CHKMJHIUTa HLUIalIuraH
KUCMH pe3nHa J JaH XamJa TacCMaHUHT KOOHFHM — pe3HHaJlaHTaH ras3-
samMa 4 jaH ubopar.
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27-RagBaan
lMonacumon tacmanapra OHI acOCHA MabIyMOTAAp

KJHIanaur KeCUMHHHHT rocT
Ta?rh;apt;lu!r Jaaamnapw 6ffusa yoyw | D, wu ma Ny, Bt
b, uM | h, MM | S, emr ’
| 70 1.2 0,245
0 10 6 0,47 500 nan 80 1,2 0,300
2500 raua >90 1,5 0,400
100 1,2 0,625
A 13 8 0,89 | 500 nau 112 1,2 0,745
4000 rava > 125 1,5 1,00
140 1,2 1,50
b 17 {10,5] 1,38 630 nau 160 1,2 1,90
6300 raua > 180 1,5 2,60
ke 200 1,2 3,56
B 22 13,51 2,30 | 1800 nan 225 1,2 4,50
9000 raua 250 1,5 6,10
> 280 1,5 7,40
320 1,2 11,8
r 32 19 4,76 | 3150 pau 360 1,2 15,1
11000 raua 400 1,5 21,2
' > 450 1,5 24,6
500 1,2 26,8
a 38 |23,5(6,92 4500 nau 560 1,2 34,2
14000 rauva > 630 1,5 50,0
800 1,2 72,5
E 50 |30 (11,70 | 6300 pau 900 1.2 93,2
14000 raua > 1000 1,5 135

CCCPza noHacHMOH TaCMaJIJaDHMHT CTaHAAPTJ/alITHPH/TAaH €TTH TYPH
Huiab YnKapHusaad, yJaapra ouj acocui MabaymoTaap 27-xajiBanja KeJ-
THpUJAraH. Yer siasapAa Ba MUTTHQOKHMMM3La UIJaTHAAJUIaH NOHACHMOH
TacMaJlapJaH- alpUMJIapUHHHT MYKH TOMOHH THLULIM FHJAHpaKKa yxia-
TU6 scCaJMOKJa.

Honacumon macmarun y3ammarapiu
Xxucooraur ycyan

By ysatmanapuy xucobiamga xaM, fCCH TacMaJH Y3aTMajlapHH XH-
cobjamipary Kabu, N, ny Ba u maraym 6yaaagu Ba D, D, a, [ xamaa
TaCMaHHHT TYDHHH aHMKJawWl Tanab 3THJalH.

Xucobaaw xapa€Hula KydMZaru TaBCHsJlapra DPHOS KHJHUI JIO3HM:

o > 120° (6ab3an 70°)
u < 7 (afipum xoJanapaa 10);
i < 10 (6absan 20); (170)
2D, +D,) = a = 0,55(Dy 4+ Dj) + h,
6y epRa h — Tacma KyHAaJlaHT KeCHMHHHHT OGaJlaHIIHTH.
¥Y3atma xy#iuaard TaptH6aa XHcoOuaHaiy:
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1. Bepusran KyBBaTHUHI KHHMATH Ba Ty3aTHLI KO3(hdHIKeHTIapuizA
¢dolnananu6, KyBBaTHUHT XHCOOMH KMHMATH aHMKJaHalu:

- Ny
Ve=oopens <V (b

6y epaa N,— Gepusiran KyesaT, N — GUTTAa TacMaHUHT y3aTHWIM MYMKHH

6y/raH KyBBaTHHHI KalBa/jla KeNTHpHJTaH KHEMaTu; z — 1acMa Kartop-
JIAPUHUHT KaGyJa Kuauuran conu; C,, C,, C, ea Cy— Terrmin kospdu-
uxeHTaap (yJapHHHT HOMHM Ba KuiimMaTtu 22, 23, 24 Ba 25- xajpajjapia

Kentupuaran); C

=D

(D) max
Ja6 onunraH D)y WMHT Kufimatu 27- xKajpaJjard KudMaTt/apulaH KarTa
6ynranaaruna kuputuaanu). Ojataa, xuco6aawru Cowsiamna Cp, C, Ba
C, napuMHT KUHMatJapu MabayM Gyamaiinu. HIynusr yuyn pactsiab ysaap
6upea TeHr KuJuO OJNMHAAM Ba 3apyp KuiiMaTaap TONMJraHjaH CyHT TY-
3aTHIL KUDHTUJIAAH.

2. Tonuaran N, MuKaopH Ba (171) myHocabatra acocjanrad X0JiAa
27- kapBanfan ¢oipanaHu6, TacMaHMHT TYDH, TacMajap COHM Ba eTaK-
YUY [IKUBHUHT TuaMeTpH GenrunaHagu. TacManapHUHT' coun 8 paH oliMac-
JIUTH Kepak. ¥MyMaH oJaraHja, TacMaJjap COHH OPTHIUM OUJsaH y3aTMaHHHT
viLiamK éMoHsalanl, YYHKH XaMma KaTopJapiard TacMaJsapra Xam OHp
XMJ Harpyska TyuwaBepMalad. IIIYHUHT Y4YH TacMaJjiap COHUHH MYMKHH
Kajap KamalTHpULIra XapaKaT KHJHIU KepaK. By macananu TyFpH Xan
KMJIKLI KaTTa Taxpubara sra 6y auiuHu Tanab 5Tand.

3. D, xaMaa u HUHT KuiiMaTJapura Kapab, a HHHI TaBCHsA 3THJTaH
Kattaaurd 28- xxalBajfiaH TaHJaHaiH.

4. (139-) popmynanan donanannaubé v TOMUJALHU.

5. (141) dopmyna acocHia D, aHHKJIaHAAH.

6. (144) dopmyna épiaamuia & TONMUJAMH.

7. (145) dpopMynafaH TacMaHHMHT y3yHauru Tonusau6, TOCT 1284—68
JaH CTaHAapTJAlUTUPUIATAH Y3YHJHKJAPHMHT MOC KeJajuraHH TaHaab
OJIMHALH.

_ M o ) . .
n 1000 anjlagvuJjiap  COHH KOSCpq)HuHeHTH' CD' =

— WKWB JHaMeTpHHUHT Ko3d¢uuuenTH (6y Ko3bHIMEHT TaH-

98- xapnBad

a 1,5 D, 2,4D, aD, | 3,8D, | 4,5D, 5D,

8. TacmauuHT TaH/aab ONMHTAH Y3YHJMTHIAa MOC KeJaJuraH MapKas-
Japapo macoda a HHHT KuiimaTtH (146) dopMyJaaiaH Tonuaagy.

9 i= % < 10 waptu Tekwupub KVpuiand.
10. Hactnabku Tapauriuk Qo = 2Soy, wWYyHAaH KelHH 35ca (154)
thopMysa acocHia TasiHYJIapra TylWaAurad Ky4 TONHJafH.

11. HIKHBHHHT yyamaapy, TONMITaH AMaMETPHUHT KHAMATH XaMAa
TaCMaHMHT TypHra Kapab, mMaxcyc cnpaBoYHHKJapJaH OJHHaAH.
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38-§ Tvwan Tacmaau
y3aTmanap

Cynrru Huanapga Tac-
Ma/Mi Yy3aTMaJsiapia TacMa-
HUHT SHTH TYPH — THLUWIH
TaCMaJjiap HuLiaTuga 6Goul-
naau. DbyHpad  Tacmanu
y3aTMmajap MaBxyA TacMasu
y3aTmanapra HucbGaTad Oup
KaH4Ya ad3aqJsMKJapra sra.

Macanan, ynapaa cupnanumn xopucacu coapp GysMalaH, rabaput
yJauamaapd KMYMK, BaJ Ba TasiHYra TYLIaJWTaH Kyusap KatTa sMac, ¢oii-
Aasu nu Kospduuuentd okopu (0,94  0,98) Ba katra (12 ...20) ysarum
GOHH OMaaH HuL1all onajH.

Alipum xoaaapia 500 kBt raua 6V.ran xyBBaTHu 80 M/c Te3nuk OuaaH
y3arta o.aad. Tulwan Tacmanap NOHAaCHMOH TacMmaJsap KabH Mat/JyM Y3yH-
JHKKa 5ra 61116, 6up 6yTyH Knsaub taiiépnanann. Tacmajard THLI TPa-
Neuus wakanga 6ynub, yura myarkannaHTaH WKHB CHPTHAA XaM LIYHTa
yxwail tuuiaap 63naau(85- waxa). IIIKUBHUHT TY3UMINH TUILAK FUIIHPaK-
Jdpra yxwaw 6§/raHJMruiaH YJIapHHHT TeOMETPUK Y1uamaapuHH Geqru-

85- waka. THLWIA TacMa.

. . . t
Jlailiural acocuii napaMeTp cucdaTuia MOAYAb m = -~ Kaby,q KHJIMHTaH

T

(OH—6—0,7—5—63). Tuw npcounuuuur 6ypuaru 2y = 50°, Tacmagaru
THIIJIAPHHHT COHH 3ca 32 160 opanurupa 6yaanu. Tacma HeONMpeH HOM-
JIM MaTepHasfaH Tafép.,1anub, opackra MeTasJs CUM K Vinran 6y1aan. Aid-
TapJH KaTTa 6yyiMaraH KyBBaT OuJiaH KILJAll YYYH MYJzanajaanraH Tac-
Majapja CHMHHMHI VpHHra MHMMaToJa €KHM NoJiMaMuiaH TalépaaHraH
LIHYpJap HlLIaTHAagd. AHpHM XosJapla HeONpeH YpHHUra NOJHYypeTaH
Je6 aranajuraH nJactMaccajaH coitnajsaHu/agy.

MopnyauuHr TaBcust 3THaTaH KUHAMaTH Ba TaCMAHHHT KOJATaH Mapa-
MeTpJlaDH XaKHAard MabJAyMOTHH 29- »Ka[BaJylaH OJIMII MYMKHH.

TacMaHMHT YMIAMJMIMTCH THII CUPTHAA XOCHJ OyjaiuraH 33yBUM Ba
YHHUHT acoCHIard CH/DKMTYBYM KywlaHHIWIap BocHTacuia GaxosaHaj.
Bynapaan y3atmanapuu Xuco6Jalufia CHXKHTYBYY KYdJIaHHMLI acoc KHauO
oaunrad. IIyHUHr yyyH XaM MaBxKyJ Yy3aTMajard TacMaHMHI MYCTax-
KaMJHTH KYAWJaruya TeKIIHPHUJIaLH:

FK
0,= zl,s—lan— <o /K, (172)

Oy epaa F—afiiana Ky4; K, — Harpy3KaHWHT JUHaMHKaBH KoaduLm--

€HTH, y3aTMaHUHT BasMpacH Ba IOKJAHHUIHMHI TabCHP STHLI XapaKTepura.
GoruK pasuuiga 1,1...1,8 opanuruia ONHHAIM; Zp-— KMUHK IIKMB GuJaH.
WiamMaa 6yJarad TacMa THIVIADUHHWHT COHM:

2,= z,a,/360°,
@,— KHYMK LIKUBAArH KaMpoB Gypuard; z;—UIKHB THLIJIApd COHH,

o= 180°— ['"_—(22‘ Zl’] 57°;

a
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29-%KaAgpaa

{ TacManuur MoAYAR m, MM | 2 l 3 I 4 l 5 | 7 l 10
Kagawn f; wm | 6283 | 9425 | 1256 / 15708 | 21991 | l.416
dHH b, MM [10: 12,5 1s| 16; 20; 25 | 25; 32; 40 | 32; 40; 50 | 50; 63 ;80 lso; 63; 80
Ymymudi Kanuuiaura H,
MM 3 4 5 6 8 11
T MWHHHHT GaJlaHAJ I UTH,
jh=0,6 m, mM 1,2 1,8 2,4 3,0 4,2 6,0
(Tuwl y4YUHHHT KaJHH-
Jarn S=m, MM 2 3 4 5 7 10
| TpocHUHT AnaMeTpH
1d 1p, MM 0,36 0,36 0,36 0,65 0,65 0,65
'Tpocnap ypracunaru
OpaJIHK, TTP,MM 1,2 1,2 1,2 1,4 1,4 1,4
E1akyn mikus THIJA- .
DMHHHT COHH 2 16...20 | 16...20 | 16..,20 | 20...26 | 20...26 | 20...26
¥Y3ara oJMIIM MYMKHH . _
6yaran xyssar N, kBr| 0,4 0,4 3 5...10 | 10.,.22 >22
DHr KaTra TeJHrH v,
M/c 25 30 35 40 40 >40

S;=05(S+4+2htgy)=0,8 m— THi1 TY6HHUHT KaJUHJIHTH, MM;
K =2,65— tacMi B1 IIKHB TUUIIIDMHHHT [apaMeTpHHd 3BbTHOOpra
0/yBYH KO3(pHUMEHT: [0, ] —TacMa MaTepHaNH Y4yH CH/IKHUTYBUH Kyd-

JIAHHUIHMHT pyxcaT 3THJAraH KuiMaru, MITa, 6y Maxcyc jKaaBaJjaphad

onunHafu: K, — ungamaniauk kospouuuenty, K = (pG}/ N, Gyepaa N —
LYK/1/Iap .COHH, Nu= 60 (24/2,) t 15 ¢,— y3aTMaHuHT coar Gunmau udona-
Jaurag X43vaT MYyLAATH; 2r— TaCMa THUIIADHHUHT COHH; 7;— eTaK4yd
IIKHBHUHT af{/TAHUUI YaCTOTAaCH, MHH™'; @ — y3aTMaHUHT KH3HLIMHH, Ky
‘CMeHa/lH HMULTALUMHH, TapaHTJIOBUH €KH HYHAJTHPYBYH POJIMK/IAPHHHT MaB-
KYILJIUTHHE 3bTHOOpPra oJyB4M Ko3dpduumest. Arap ysarMa cyTkacura
64p cMeHa HuIa6, TapaHr/OBUM €KM HYHAITUDYBUM pOJMMK/IADH 6Y/Maca
@ = 1. Kosrraa xoasapia @ = 1,1...1,5 opasnuruna onuxanu.

Sluru y3atMa Joftuxanawt y4yH N,, n, Ba u Gepniran 6yaand. Bepus-
rannapian oiifasaHul, aBBaJO MOAYJIHUHT KUHAMATH TOMMJaLH:

m=35)"N,n,, (173)

6y epna 35 koddpduuuentd [0 ] K, 2z, Ba z, JaDHUHT XaMia TacMa SHHU-
HUHT KO3(QuUMeHTH 1P, HHHT {prada KuiMariapuuH 9SbTHOOPra OJHO
AHHKJIAHTaH.

®opmyJsa 6U1aH aHUKJaHTaH MOAYJb KUHBMaTH 29- xKajpajjgard MHK-
JIOpJapHHHT OMpHra MocJalUTHpHJaLH.

Ky#iugaru myHocabataaH TaCMAHUHT SHU TOMUJAAfH:

b=y.m, (174)

6y epla ¢, TacMa SHUHUHT Kodpduumentu (6...9 opanuruza oJMHALH).
Tonunran b HUHr KMAMATH XaM XKaaBaJdard MHMKAop GuJiaH MOCJIALUTH-
PHJIALH.
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ETakud LUKMBHUHT THILVIADH COHY TaHJaHUO, eTak/aHyBuH ILIKHBHHKH

TONMUJa u:
Z,= 2,U.
[IxuMBMAPHHHT INAPTJANW B2 TAKU AMAMeTpJIapH aHHUKJaluaiu:
di= mzy; dy=mz,,
dyr=mz,— 2A; dyr= mz,— 24,

6y epia A —Tpoc Auamerpura Gorauk 6ysu6, d, = 0,3...0,4 MM 6y.irau-
ga A =0,6 MM KUJHG, dTpc: 0,65...0,8 v Gyaranpa A = 1,3 MM Kuau6
OJIUH aJH.

Ky#ugarn waprtra acocaH MapKa3sJjiapapo Macoda TaHJIaHafiH:

0,5, +d,)+2m<ar<2(d, +4d,).

Tanunsauran mapkassapapo Macoba ar naH ¢oiijananuf, TacMa THILJIADH-
HUHT COHHl TOMU/IAfH:
2a; |, 7+ 2, (25— 2)%

Zr="—+ T 176

S > T aa, (176}
6y epia {r— TacMa Kalamu (Moayaura Mmoc KuJau6 29- xaiBasijiaH OJIMHA-
au). TacMaHHHT TONMMJATaH THILJIAapDH COHM HOpMa/ira Moc Kuaub sxyutJjan-
ray, TacMma, y3yHJIUTH aHUKJaHalu:

L: = sumazr MM, (177)

TONHJITAH Y3YHJMK HOPMaJjar# MHKIOp GMJIaH MOCJAIUTHPHJMILM Kepak.
(146) dopmysara GunoaH, Mapka3dsaapapo Macoda @ HHUHI XaKUKMH KuiMa-
TH Tonunamu. Bynja A = Li—#:(z,+ 2,)/2 Ba A = m (z,— 2,)/2 3KarJu-
THHH 3bTHOOpra OJIHII Kepak.

39- §. NaacTmaccasapHUHr TacMaau y3aTMaJjapaa
HUJIATHIMIIE Ba YJAapiy XHCOGAALIHMHT Y3Hra Xoc
XYCYCHSATIApH

]

Cyurru Auaiapia MamKHAcO3JMKJAA NJaacTMaccajaH sicajiraH TacMa Ba
WKHB MuuiaTuaa Oouviagd. Ilnactmacca Tacmanap OGolika Tacmagapra.
Kaparasja 2—3 XHcca Kyl KyBBaTHU y3aTHIUra HMKOH Gepanu. [liact-
Macca TacMaJsap 3ap6 6usaH y3rapyBuaH Kyusiap TabCHpHJa HUaRAHran
y3aTMaJsiapja alHUKCa KYJ1 KeJlaxH. YJJapHH arpeccHB MYXHTJIH MIapOUTAA,.
Teasury Katta (60 M/c raya 6y.ran), WKKBJIADH 3Ca KHYUK Y3aTmaJapja
HULIATHII MaKcaara MYBOQMEK. SHI KYUJH, SIbHH pe3MHaJaHTaH TacCMa
Kynu 6unal 147 KBt KyBBaTHH y3aTa osraH OUp BaKT/Aa HaHJOHAaH Takeép-
Jadrad Tacma 1325 kBT KyBBaTHH y3aTa OJaJH.

[lnactmaccasapHUMHT THILIIM TacMaJjap YYYH HULIATHJIMILH IOKOpHIa
adTuaran saH.

Kenarycuna 6ysaail TacMasiap MalIHHACO3JIMKJA eTapJu dapaajia KeHr
VPHH oJquuIHra my6xa KuaMmaca xam OyJsaiu.

Tacmanu ysatmasap yuyH LIKMBJap TaHépJaluja njactMaccanapaan
KeHr ¢oiifananuna 6ouanau. Xo3upru BakTaa CCCPHUHT TypJsn waxap-
JlapHJa TeKCTOJIKT, BOJIOKHHT Ba acocH €roy 6ysiran sHrH MaTepHaJgjapial
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sKHBJap TaHépsawl KeHr #Aysra xy#uaraH. MacanaH, CTaHOKCO3/HKAa
HILJIaTHJIaAMTaH IlJlacTMacca LIKUBJAp YUYYH MaxXxCyc HOpPMaJsb XaM Hiljiab
ydKuaraH. Acocw €rou OyiraH marepuajiapiaH LIKHBJap Taliépaalinn
V3JIAIITHDHII XaAK XVKaJMIH YUyH Xap HHJaH OHp Heya 103 TOHHA MeTaJJ-
HU Texkalra UMKoH 6epazu. By 6opana TOIIKEHT NOJUTEXHHKA HHCTUTYTH-
HUHT MallMHa AeTanjapH KadeApacuaa oaub 6opunaérran Hiiep AMKKaT-
ra casoBopaup. byHjaa acocu Fy3anos, 1ony KUIUFH Xamaa kaxomn 6yJ-
raH MaTepHaJlaH fICCH Ba NOHACHMOH TacMaJ/H y3aTMaJsap Y4YyH LIKHBJap
Talépsaaunb, AacTiabKM TeKIUMDYBJAAapAaH YTKa3MJAM Ba SIXIUIM HaTHXKa-
Jiapra 3pHILUJIH.

MabnymkH, pecnybinkaMu3 fanajapuja xap HujauH 6Mp Heya MHJJIHOH
TOHHA Fy3anos eTHWTHPUJANO, yJapAaH, KyNHHYA, €KHIFH ChdaTHaa PoHi-
JanaHuJaid. BaxoadHky, ynapiaH KaTra MabJar capg Kuiamall, WIKHBJap
xaMia 1y Kabu fetanjap Y4yH XoM alué cudartuia porganaHuil MyMKUH.

AR, I'oP, I'IP, YCCP Ba 6up Katop GoliKa faBJaT/apia WKHBJIAp
Xap xuJ NJjacTmaccajapiaH Tal€piaHalH.

[Tnactmacca 1WIKMBJap ML/aTHII Y3aTMaHHHT UHJaMIHJIHTHHY OLUKPHUI-
Ta XaMZla KaTTa MmabJiaF Texallira UMKoH OepanH.

Opatga, nJjacrtmacca TacMa Ougan aeTajl IUKUBHHHT Ba, aKCHHYa,
nJacTMacca WKKB OHJaH MaBXYA (MJacTMaccafaH 060LIKa) TacMaJlaDHHHT
OMDrajJuKjaa HULJaTHAMIIH TaBcus aTujaad, LIyHuMHT YYVH NJacTmacca
TacMa Ba LIKHBJIaPHHHT YJYyamJapy Wirapujad HULIaTHIANO KejiraH ysaT-
MaJlapHUKHra aliHaH yxwaw 6Yiagu. by sca y3 HapbaThla AeTa/isapH
nJaactMmacca 6§ran ysaTMaJapHH HATrapHlaH MabJayM y3aTmaJap CUHrapu
Jofinxanaura UMKoH Gepaiy. JIeKHH NJacTMacca LWUKHBJapAaH ¢ofiana-
HUJTaHJa, Yapy, M rasflaMa Ba pe3dHaslaHTaH TacManap YYyH pyxcar
3TUATaH oiiga u KYUTaHUIIHUHT KuiiMaTuaK 15...20 9 OLINPUII JIO3HM
6ynanu. byHaan TaluKapu, TaCMaHHUHT LUKHBHY aH.naHué YTy conu 10..,
20 naH OpTMaCNHTH KepaKJ/JUMIMHH Ha3apja TYTHLI 3apyp.

40- §. Macanaaap

7-macana dpesanall CTaHOTHHMHT JODHTMA MEXaHU3MHMAArd sCCH
‘TacMaJ/IH y3aTMa xHco6saHCHH. HarpyskaHMHT yarapuiiy MEBelela 6y-
.16, y3aTujaguran KyesaT N, =5 kBT, eTakuM LUKMBHUHT aiJanuIl Yac-
ToTacH n,=1400 Mua~', eTak/JaHyBUM IUKMBHUKH 3ca M, =450 M.
Y3aTma rOpU3OHTas] TeKMCIMKKa HucOGaTaH 80° 6ypuak ocTHaa YpHaATHJ-
TaH.

E uwuw: I. (167) Tenrauk éppamuna D, TomujanM:

Dy = (1100 = 1300) /o5 = 160...200 »ox

I'OCT 17383—73 pan D, = 180 mM Hu KabyJa Kuaamu3. Y XoJjja alsiaHa
Te3.HK KyHugaruda 6ymnanu:
nDiny;  3,14-180-1400
601000 60- 1000
“Tonusran Te3MMKHHYT KHAMATH TaBCHsl STH/TAH MHKIOp oOpaJuruia GyJ-
TaH/Mrdgan (v < 25 M/c) eTakud IWIKUB YuyH KabyJ/l KHJIMHTAH JAHaMeTp-
HH y3rapTUpMIIra XoXar HyK.

= 13,4 M/c.
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2. (141) dopmysa acocupa D, TonMnaau:

D,~D,™ =180 % _ 560 s
n, 450
I'OCT 17383—73 pan D,= 560 mM uu onamus. )

3. Mapxaanapapo Macoda @ XaMmJa TaCMaHWHT Y3yHJHrd [l TonmuJsaxu-
BynunT yuyH woKopua kenTdpuuarad (159) TaBcussapian xampa (158)
Ba (146) dopmyaanau doiinanannaand. [demax:

v 13,4

min 3 3

p, =Dt Dy 1804560 370 1 —0,37 u;
$p ? 2

A=!—nD, =45—314.0,37= 3,338 n; A =_D2—2—D‘ -

—560—180 _ 190 wu=—0,19 »;

+ VAt — 8A2 3,338 3,3382—8.0,192 _
,,,=LV4 _ +V4 =1,65 M

6yxaiH. Masaymxu, a>2(D; + D,) 6¢anum Kepak. By mapr Texwumpu6
KYpHAALH:

1,65 >2(0,18 4 0,56) = 1,48,
BunoGapus, a = 1650 MM KHIHO OJIMUI MYMKHH.
4, (144) dopmysazan KampoB Oypyard aHUKJaHaIM:
o  560—180 o 1g0
a =180 ——W—--W = 167
Opatzna, > 150° 6yjuum TaBcus 3tuaau. J[leMak, @ yuyH TONWJIrad
KuiiMaT KauoaTJaHapJUIMP.

5. MabayM KyBBaT Ba TONMJrad U acocuja af/laHa KYYHKHT KuHMaTth
TONMHJIaH:

103N 103.5
6. TacManuar Typu TanJa6 oiaMHaau. MacasanuHr wapTura Kypa, Ge-
PUJIrag [IAPOMTAA pe3nHaJlaHTaH TacMaiaH ¢oiilasanrad MabpKyJ. bynnah
TACMaHWKT TaXMUHHHA KaJIWHJHUTY

D
S<3w =7
6ynaan. OCT 38.05.98.76 nan ymyman Kaaudjurn O = 6Mm GyJaran 4
KaBaTJIM TACMAHHU TaHJab OJaMus,

7. Qolifany KyuIaHUIIHMHT pyXCcaT STHJraH KuiMaTH adHUKJaHalH.
19- xxanBanra kypa, % = ‘_12(1 = 30 6yJqranpa [og],=2,17 Mlla 6§1any;
21, 22, 23 Ba 24-xansasiap acocufa Kyiuparuaap tonudagu: Cy=0,97;
C,=095; C,~0,8; C;=1,

180=6MM
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Hemaxk,
[0e] = [0:1,CoC1C.C3 = 2,17:0,97.0,95.0,8-1 =~ 1,6 MIIa

6Vaany.
8. (168) TeHryMKZaH TaCMAHHHT SHHM TONUJALH:
F 373

Tacmanuur tonunran 6y sun OCT 38.05.98.76 ma kypcatuaranura mMoc
Kesaju.

[MIyugait kuaub, b = 40 mm.

9. (169) popmysa acocula WIKUBHUHT 3HH TONMHJAAM:

B=1,1b+(...15=1,1 - 40 + 6 = 50 mm.

T'OCT 1738—73 ra 6unoan B = 50 MM kuau6 ojaMua.

10. Mactnabku TapaHIVIMK Xamja BajJjlapra TabCHP 3TafuraH Kyd
anvkgaHaau. Opataa o,=1,8 MITa Kuau6 osuiu TaBcHs 3Tmiagu. lemak,
Qy = 0,8 = 1,8-40 + 6=432H 6ymanu. (142) dopmysa acocuna xyiusa-
THHH TONAMH3:

B 1800— 1800— 1670 can?

(154) Tenraukka Kjpa,
R = 2Q,cos B/, = 2-43 2.0,9936 ~ 860H

Gy 1aau.

8- macana. 7-Macajajard XoJ y4yyH NMOHAacUMOH TacMmajaH dofinana-
HMWJICA, Y3aTMAaHUHT V/4aMJIapH KaHJai GyJaau?

Eudw. 1, (17]1) dopmysia acocupa XHCOGHH KYBBATHUHI KHHMATR
aHuKJanafd, ByHuar y4yyH TaxmuHan

l. Co = 1 Cl = 1

Je6 xabya xunaunanu. 23 Ba 24- :KajpaJJapiaH

C,=08Cy=1
SKaHJIUId aHHUKJaHaiu. DyHJaH TaiKapu:
_ng 1400
» = Too0 — o0 = 1%
Jemak,
5
Ne=t1713081 =44 ¥Br
Gynanu.

2, 27-xkafgBanian TaCMaHHHT TYPH Ba KaTOpJap COHH aHHKJaHalH.
JKalBanparu tacMmaJjapiaH KYNpoK TYFpH Kenaauraud b tunmgaru Tac-
MaHHHT D, = 180 MM auaMeTpJiu WKHUBTa MVJKaJIaHTaHHAKD. Y 3aTMaHU
HKKH KaTOpJiIM KHJIUO oJaMu3.

[IIynu scsiatu6 yTHIL KepaKKH, IOKOPHAArH TacMaHMHT ypHHTra B TH-
nuaard TacMaHuur D, = 250 mm Gyaran XoJja MyJ/:Ka/jJlaHTaHHHH 0JIHIO
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XaM MYMKHH. YHAa y3aTMma Oup KatopJau 6yaaad. By Xoana TacMaHHHT
HMKOHHATHAAH TyAa doffasanunimarad 6ynagu, WYHKH »KaABajjla Kyp-
caTHsHIuMYa KeduHrH tacMa 6,10 kBT KyBBaT y3aTa onagu. Baxoaauka,,
TonHiarad XHcobuil xysBat 4,4 kBT ra Tenur.

Mlynpait Kuaub, TacMaHHHT THNH DB, XaTopsaap coHM 2; ysaTHauium
MYMKHH OyJrad KyBBar:

Nx -2=26-2=5,2 kBr.

3. ¥Y3atuwn couu

1400

50— 51

U =s

SKAH AMTHNHPM OHJITaHHMH3 XOJiAa 28- XaABaJsiaH KYHAMAATHWM aHUKJafm3:
a=3D; =3.180 = 540 mn.
4. (139) dopuyna acocuia aiilaHa TE3AMK U TOMM/IALH:

3,14.180-1400

=m0~ 152 M.

5. ETakZaHyBUM IIKUBHHHT JHAMETDH aHHMKJaHANH:
Dy = Dy = 180-3,1 =~ 560 nm.
6. KampoB Gypuary TomMaanu:

o 560 — 180 o 1400

7. Tonuaran v Xamia a JapHHHT XufiMar/apunad ¢ornananu6, 21 Ba
22- wanpaanapaan Cy = 0,90, C; = 0,94 3KaHJHIHHH aHHKJaHAMH3 Ba XH-
coGufi KyBBaTra TY3AaTHII KHDHTaMH3:

4,4
N,= 09061 = 5,2 kBr.

Jemak, TacMa TYFpPH TaHJIAHTaH.

8. (145) dopmysa acocHAa TaCMaHHHT Y3YHJHTH TONHJAAH:

{=2a+ & (D, + D) +- LB —9.500 + 212 (560 + 180) +-

4 B0 B0 < 2308 s,

TOCT 1284—68 nau ! = 2360 MM KHJHO OJHHAIH.
9. (146) dopmysanaH a HHHT [ ra MOC KMiMATH TONWJajaH:

_ Dy+D, _ 0,18+0,5 _
Dy = —5—+= 7 =037

A= l_“Dyp = 2,36 — 3,14.0,37 = 1,198 n;
D,—Dy _ 560—180 _ () |g s

A=—p—=="73 =
g ht VI _ 116+ VIIFFOI _ o567 = 567 .
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10. (159) wapTHH TeKiMpu6 Kypamus:

13,2
e < 5,5<10.

l =

11. JacT/abky TapaHT/IMK KYYHHU aHUKJ/IafMU3:
Q, =280,=2-138-1,5 =414 H

6y epaa S = 138 mmM® 6Vsu6, 27- KanBasijan onMHran Bag,=1,5 Mlla=
H

=1,5—5 3KaH/IUTH Hasapia TYTHJIaLH.

12, (154) TenraMKKa Kypa, Ba/ira TabCHP STYBYM KYUHH aHHKJafMH3:
R = 2Que0s £ = 2.414.0,9397 ~ 778H,

6y epia

_ 01400
_g_= 18092_ a =180 2140 — 20°.

7 Ba 8-'MacasnallapHHHT eUMJIMIUMJAAH OJNMHTAH HaTH:KaJapHH Takkocsaal,
6Mp XM/ LIapPOHTJa ACCH TacMa YPHHIa NMOHACHMOH TacMalaH ¢olifanaHuie
raija TacMa y3yHJHIH Ba MapKa3sapapo Mmacodpa HKKM XHcCalaH 3HER
KaM OVJIUUIMHH KVpaMus,

]X BOB. THUIJIH Y3ATMAJIAP
141- §."Ymymuit mavaymoraap
e

apakaTHH OMp BaJjaH HKKHHYH BaJjra THLLIM FHJAMDaKJap BOCHUTa-
cHjJa Y3aTHLI MeXxaHU3MH muwau ysamma 1eb atanany; Erounad scairan
THULIK FHAAKRPaKJap Kyja KaiuMaaH Mabaym 6Varan 6y,ca-na, yaapHUHT
reoMeTPHMACH XaKuiaru Hasapui TagkuikoTaap acocaH XVII acpaa pu-
BOXKJ/IaHa OOlujagy. XO3UPrd BaKTAa MAIUMHACO3JIHK CaHOATHIA THILJIH
y3aTMmasiap KeHr KyJaMJa HIWIaTuAaid. YJaapiaH TeXHUKAHHHT TYPJH
coxanapuia Qoiifananunany. Anuk actobcosnuMa aiuametpu 1 MM AaH
KHUMK OyJrad THILIN FUAJUpAaKJap MUAaTHATal 6up BaKTha, OFHD CaHO-
aTia AuameTpu 6up Hewa 10 M ra eTajiuTaHJapHHM Y4paTHLI MYMKHH.
Baanapu yKaapuuuur Gup-6upura HucOataH »oisnamyBura Kapab, THUIH
y3aTmasnap KyHuaaru Typaapra 6ysWHaAd: BaJJlaDMHHHT YKJapH Y3apo
napaJJes 06Yy.146, CUPTKH €KH HYKH TOMOHJAH HJAWraH UHJIMHAPUK FUJI-
JUPAKJH y3aTMa/jiap; BajJIapMHHHT YKJapH V3apO KeCcHIIYBYM KOHYCCH=
MOH FHJIIMDAK.JIU y3aTMaJjap; BalJlapPHHUHT YKJaapHu alikdwi 6y,rad BUHTa-
BHil UHJUHAPHK Ba THNOUA 1ed aTaJyBUH KOHYCCHMOH FHJIIMpAaKJH XaMmAa
uyepBAKJAH Yy3aTMaJiap.

ByulaH TawkapH, aliianMa XapakaTHH MJrapusiaHma XapakaTra ai-
JIaHTUPYBYH MeXaHH3M CHpaTHAA doliJasiaHHNaUTaH Ba THILIH FUJIHPAK
6usaH THILTH peliKalaH WGOpaT y3aTmagap XaMm MulaTHaaid; DyHaa#
y3aTMaJiap UMJIHHAPHK FHJAHDPAKJH y3aTMaJapHUHT xycycHit xoau 6Yaub,
FUJAMPaKJ/JapAaH GUDHUHUHT JHAMETPH YeKcH3ra TeHr. THULINAPHUHT FUJI.
JA¥paK cupTuia xoljalrysura Kapab, TUULIM Yy3aTmajap TYFPH THUIJIH,
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KUA THLWIH, aHiaHaBHM THIWAM FUJIMpakJaap Aeb aTanyBuM TypJiapra,
THLI NPOUIHHHHT LIaKJHIa Kypa 3ca 3BOJIbBeHTa, ajiwaHa €MHaMacH Ba
nukiouga 6yiiHua unamaaurad Typaapra 6yauHaiu. HynapHUHT 3HT Kyn
HiLaTuaaadrany 1760 iunga 8 TaBCHA 3TraH 3BOJibBeHTa OViiHua
HJallyBYd NpodHaad THIapAUMp. THILIK y3aTMasapia Oowka Typ y3ar-
MaJiapjarura KaparaHja Kyduzaru apsannnkaap 6op: a) cekyujura 150 m
raya Te3JHK OujaH KaTTa (OMp Heya MHHT KBT) KyBBaT y3atra osaau Ba
y3aTHII cOHH OHp Heya io3ra eTagd; 6) cHPTKH Yauamaapu uHcbGatau
KHYuK 6ynaau; B) TagHYIapHra TylWaAurai Kyd yHua KaTta 6yaMaian; r)
¢oinany uw  Kospduument rokopu (0,97—0,98); x) ysatuw conura
canbuil TabCHp 3TajMraH CHpNAHHULI XoAMcacH Oyamalau; €) HuLIAIIH
HIIOHYJIH, YHAAMIIHJINTH 3ca KatTa 6§/1aH; ) XUJIMa- XHJ MaTepHaiapaan
¢doiipananuira UMKOH Gepaiu,)

‘%ﬂmnu y3aTMaJiapHUHT KaMUWJIHKJapH »KYMJacHra: a) TalépJaHuiiu-
HUHT HucOaTaH mypakkaOauru; ©) umna€rran BaKTila, aHHUKCa, KaTTa
Te3quK OusaH uiiaéTranja IUOBKMH YMKapHUIM; B) 3ap6 OHJaH Tabcup
3TYBUH KYUWIAPHUHT 3apapH KYNpoK CEe3HJHILUK KHpaiH.

by ‘KaMuM/IMKJIap THLLIM y3aTMaAapHHHT ad3ajiukiapura xed Kal-
Jai nmyTyp erakasmaiau. LIIyHUHT YUYH yJap MalUMHACO3JHMKIAA acoCHi
VPHHHH 3Tajnaijy,

//\\\
@,\Y:aa'rmauum reoMeTPHSICH BA KHHEMATHKACcH

“THIIHHHT MaBXKyA NPOGHIAAPHAAH 3HT KT KV/IJaHHIauTaHu BOJIbe
BeHTaBUi npodusas OyaranaurujaH KyHHIard sy.J1oxasajap, acocaH,
3BOJIbBeHTa OViidua HJaiyBud THLI-
JM FUJAMPaKJapra TaaJauayKJuoup.

Onataa, unammwa 6ynran oup
XKYDT FUAAMpaKAaH KWUYUTH uec-
mepHsa, KaTTach 3ca Fuadupak Jebd
aTanaju.,bopau-o unamnmgary MK-
Kasna FUJaAupak 6up xua 6y.jca, y
X0JJa eTaK4YMCH luecTepHs, eTaKJa-
HYBYHCH FU/AMPaK AeiuJaly.

Tuwau FUAIHpAaK TEPMMHH YMY- s
muitaup. dllecTepas Napamertpnapu-
HH Oearuyauina / WHAEKCH, FHAAU-
paxkJapHUKHra sca 2 HHJIEKCH KY-
wub (€sunaau: Haawxwaa 6yarax
XKYPTHHHT TeOMEeTpHK  Vauamaapu
Kyiugaruda udopasanamy  (86-
LIaKJI).

l. d, Ba d, —wectepus Ba FHJI-
IMpaxK O6yauui afyiaHaJdapUHHAT JHa-
MmetpJapH. by altnananap Fuagnpak-
JIapHHHT Gy cHpTiapura TaaJ-
AYKMH 69146,  Thur yAUaMJAAPHHK g6 ypan, Tuwan Y3aTMaHHHT aCOCHA
aHUKJaW Y4YyH acoe KUaIHO OnMHaIu. reoMeTpHK yJluaMaapH.
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2. dy) Ba dys—WIECTEPHA Ba FLJAAHPAK GOLIMAHFHY afinaHasapHHHHT
AuvameTpsapH. by afimananap FHAAKMpaxJapHUHT GOLJIaHFUY CHPT/IApHTa
TaanNyKau 6yaub, FUAAMDAKJAPHUHT Te3JMK BEKTOPH yJapra yTKa3uJ-
rai ymymHuil ypunMa Gyéuya #yHanran 6ynamu. Bownanruu aiinananap
paIMycJapHHHUHT HHcOaTH FHJAAHpakJ/ap 6ypuaK Te3JIHTHHUMHT HHcOaTHra
Teckapd NponopuuoHad 6yaub, FuNAHpakJap aHjauranfa GownaHFud
aiinananap OHD-GUDHHHHT YycTHJa cHpnaHMal AymaJsiab XapakaTJaHajH.
BouianFuy aillaHa TYIYyHYacH dakat Hiaawnaa 6yaraH FUAAHpaKaapra
TaaANYyKJH GYJaHO, ajOXHJAa OJNHHTAaH FHUJARHPAK YUYYH KyAJaHMIMAaAJH.
“bomnanruy ailiana 6usaH 60FauK 6yaran 6apia NapaMeTpaap 2 HHAEKCH
6uaaH udopasaHajgH.

3. p, THILJapHHHT afifaHa KaaaMH (HKKHTa 8HJIOII THIUHMHT MOC TOMOH-
JlapH opacHjard Macoda) KOHLeHTPUK afinaHasap €iin Gyfinuya YayaHamH
XaMAa THII SHHAMHT KaJHHJAHTH Ba THLLJIAap OpacHAard MacopafaH TalUKHJA
TOMajW. MBbBAYMKH, MapKa3H FuaaHpaK Mapkasuja 6y.aub, YHHAT @y TO-
MOHHKAa xOfyauran 6apya aftylaHalap KOHHEHTPHK afislaHasap AefnNaiH.
HIyuuur yyyH OouuiauFuy afijiaHa, 6Vauimn afsaHacu kKabu afinaHanapra
TaaANYKJH Kajamnap MaBXYA. ByHjaaH TaluKapH, KHSl THILIH FUALAPaK-
JNapia Fuasupak yKu O6YHnab yTran TeKHcauk Oyiuya yayaHraH Ba p i
6uxan ndojasaHallHTaH KallaM XaM MaBXYA.

4, h — THHUHT GanaHanuru. By Ganananuk 6yauimn aljlaHacH BOCH-
TacHJa THIU KaJJard Xamja THII CérH Ae6 aTanyBYH HKKH KHCMra Gyuin-
HajH.

5. h, — THII KaAAarHHHHT OasaHAMMIH. THIUHHHT THII YYAAAH YT~
raH afizana 6usaH Oyuil afilanacy OpacHAa XOHJauraH KHCMH.

6. h; — Tl OEFHHHHT OasaHAMMIH, THIUHHHT OYAHIl aitiaHacH Gusan
THWI TYOHJaH yTraH afJaHa opacHjard KHCMH.

7. d,yBa d,, — THILJADHWHF YUYHJaH yTraH ailllaHaJlapHHHT JHameTp-
napu. by afinananapra 6oraux 6yaran 6apya napameTpsap a MHAEKCH
6unaH udoaasaHagH.

8. d;, Ba d;, — THWApHUHT TYOHAAH yTraH af/aHa/lapHHHT JHaMeT-
napu. by afinananapra 6ornuk 6ysran 6apua napamerpsap f HHAEKCH
6unaH udoAasaHaM.

9. a,, — Mapkaasnapapo Macoda.

10. d,, Ba d,» — acocuit ailnanajapHHHT AHameTpJapH. by altnana-
HUHT éHH/MaCHIaH THINHHHT €H éFi CHPTH YYyH 3apyp 6y/raH 3BOJILBEHTa
YH3UFH XOCHJ KHJaHHaAH. Acocull aitnana 6usad GorauK Oyarad Gapua
napamerpsiap b MmHaekcu OujaH LoAasaHalH.

|. go — WnalUMIN YU3HFUHUHT THLLIAp YYHAAH YTafuraH afJaHasap
6us1aH dYerapasaHraH HII KHCMH.

12, T1 — uaawmm xkyt6n (GouwiaHFAY afilaHaHMHT YMYMHH YpPHHHIN
HyKTacu 6yau6, MapKa3Jsapapo uM3HK XaM LY HYKTalaH yTanu).

13. @, —wunawmw Oypyary.

14. A;A, = g — ujalmill yu3uFd. Maammmaarn Tuiap Y4yH ymy-
MHil 6y.1ran MJaliyil HYKTACUHHHT HJAIUMLl JAaBOMHJAA yTraH HYJHHHHT
TpaeKTOpHsACH (FHJAMPAaKJ/JapHUHT acocHii alsaHamapura YTKasHJTaH
YMYMHH ypHHMa cH¢daTHia ubolanaHauH).

5. € = ga/p, — KoNAauuw KospduumentH. Mnammm Yn3urd HuW
KHCMHHUHT acOCHI Kajamra HucOaTH. Domkaua KHANG aATranja, KonJa-
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HHUW KO3QduurenTH OGHP BaKTAa Hialldiuda GyaraH THILIAD COHHHH Kyp-
caTafi. Oflataa €g > | 6yaniun Kepak. Arap ¢ = 1,3 6Vaica, 6y aeran
cys naammwHuHr 30 % 1aBOMMAA HKKH kYT THIN Hialukiiga 6Y.1u6, 70 ¢
JaBOMHJa 3ca Oup XKYDT THIL (Xap 6HP FUAAHpPaKAaH OMTTafaH) HIALIMLIAA
6ymnanu.

IOKopHaa KypcaTusranuiek, THII 3/1€MEHTIADHHMHT TEOMETPHK V.-
Yyam/apHHH aHHKJAll YYyH GyJHII aHnaHac acoc xuaub onuHanu. Xap
6up FuJJHMPaKJlaru aia WYy alaHaHUHT Y3YHJIHTH YYYH KYHHHArH TeHr-
JIMKHH €3HL MYMKHH:

nd = zp,
6y epia z — FHJIAMPAKAA I'M THULIAP COHH. By TeHrsmkaau

Pt
d=—z2
F14

Kesu6 uukanu. KypuuuO TypHOAHMKM, aiiiaHa AvaMeTpu KafdaM Ba Y/I4OB-
cH3 COH 7 opkaiad HPpoiananaantu. Lly cababid, THUIM FUIAMPAKHHHT
aCocMH Y/YaMJIapHHH aHHKJaml Ba aManija yJapHH YJaadamr KyJaail 6y
yuyH usquuus molyau pe6 aTanyBud acoCHH NapaMeTp KHPHTHJIAAH.
Bouikaua xuau6 afitranfia, MO1yJlb HHCGHE KaaaMaup:

m=2, (178)

b1

Monynb MuiamMeTp XHco6uia VuuaHamd. Yuuar xuiimaraapu 0,05 faH
100 mv raua 6yqu6, CT CIB310—76 na xeardpudarad. Jlemak, guamerp
MoayJs Opkatn Hdoaananca,
d=mz (178a)

6ynaznu.

Fungdpakuuur 6y/awm afiianacy 6VilMya OJIMHTaH KajaMu THIX KHp-
KYBUH acGOGHMHT Kajamdra Tedr GyJanu.

IOKopuaa kypcarniranuiexk, xed kanjaad kyuriMya TysaTHUICH3 TaHép-
ViaHTaH FUJAMPAK Y4YYH YHHHT GOUMIAHFHY aiilaHacH GuJaH 6yauwr afa-
Hacy 6Mp xua1 udoganaHaau:

d

e1=d1=mz; = 2a J(u-+ 1),

d,,=d,=mz,=2a,—d_,.

Byupaft Xossapia MapKa3s;iapapo Macoba
dy1 d mzy

w2
a — — ——
2

= =+ =05 m(zy +2,) =05 mz; (179)

6ynanu, 6y eplia z, Ba 2, — WIeCTepHs Ba FUJIAHPAK THIIJIAPHHHHT COHH
6ynaplaH KaTTaCUHMHT KHUMTHTa HUCOATH u = 24/z4., ydamuw CoHu ieb
IODHTHJIAZ#M, Y3aTHLI COHH MUKJOP KUXaTHAaH ydamuw Hucbamu n,/n, ra
TeHr 6ynalu; z; = 2; + 2z — THLLIaPHHUHT YMYMHH COHH.
Tuw Ba yHMHr KucMH OGanaHijnukjJapH KYyAuaaruda ddofasiaHaiu:
h=2h'm + mc* = 2,25 m;

h,=hm=m,; h, = mh. + mc* = 1,25 m, (180)
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6y epna h, — THUI Ka/Ulard GaJlas[JIATHHHHT KOSGGUIMEHTH; ojaTAa,
h,=16y1a an; ¢’ — paluan 3asop Koadpduuuentn, omataa ¢* = 0,25 xu-
au6 oaunaau (FTOCT 13755—68).

THmIapHUHT YUHA3H Ba TyOWAGH YTraH aHJaHaJapHHHI JHameTpAapn
KyHHuaaruua GynanH:

.= mz+ 2h, = mz+ 2m = m(z 4 2); J

181
d,=rnz——2h,=mz—2-l,25 m=m(z— 2,5). (181)

Y3yHJMK GUPJHTH [IOHWM GY/JraH Mam/akat/apia FHJARHPAKHHHP aco-
cuil napaMerpu cudaTHia mMTY — P Kabya Ku/iHurad. ITMTY PHAAMpaK

6ysuu aiflaHaCH JMaMETPHHHHT ] JIOHMHra TYFpM KeMafvrad TUILAAp
4

COHH, ABHH P = 77 6y epra D” — GyNHIM afJlaHACHHHHI JIOAM GdJad
HgoladaHraH AuamerpH. BunobapuH,
” _ z . . xDll _ “
6yaanu. llynpai KuAHO:
25,4
m=—p. (182)

43-§. KHg THIWAWM PUARMPAK TeOMETPHUACHHHHI Y3Hra XoC XyCYCHATAApH

¥Y3atmanard aiinaHa Te3JHK v > 6 M/c 6yarania Kus (€Ku 1eBpOH
THUUIH FHJAHPaKJapAaH ¢oHfanaHMIl TaBCHS STWJIalH, YYHKH TYFpPH
THILUIM FHALHPAKIapHHHT 6Yujal Tea MK GuaH KOHMKAPJH HIIJIAIIH YY4YH
yJapHUHT Tal€pJaHMIl aHHKJMMH XKYJa I0KOPH 6Y/uiun KepakK. Mabaym-
KH, KHA THUWIH FHJJHDAK;apHUHT THIIH FUJAZUP4K YKW OMJaH MabJIyM
6ypuyaK XOCHJI KHJAraH XoJsja »KOHJamraH
"6yaaad (87-waka). JleKuH, IIyHFa Kapa)
Macllad, yJap XaM TYFPH THII KHPKHJaAH-
ran ac6o6 (peiika) OunaH KupkuJaagu. bBy-
HHHT YUYH KeCyBYH ac606 THIUHHHT TaJsab-
KUJKHTaH Kusiauk Gypuard P Kanza#k 6ya-
ca, wyHga# Oypuakka KHAwWaHTHPHO KY-
Huaann. Jlemak, THiL1apra THK KecHM OyiHya
CJNMKETaH TELIHMHT IIAKJAH, YyJap Opacuaari
KajaMm (S'bHH MOAYJb) TYFPM TRILJIH FHJ-
JUpaKkJapHHKHTa MOC Kenaid. DHPOK, Kus
TrLIDAL FHAAKPaKJapia 7THlap OpacHiark
maccha (Kajam)HH Xap XHMJ KeCHM Oyiu-
ya Yquall MYMKKHH. KajamHuHr Kafcu Ke-
cuM (lfikua JJsuawranaurura Kapab, Kus
TULLIM ' FYWIAKPAKHKHT TeOMeTpHK VJuamJa-
PH Yu XBJ nOAVab Guias k¢onananaau (88-
waKj): THLIra TEK KecuM Oylinua Y/avauraH
HOpMaJ KallaM P, Ba MOAYJb My, ; FHIARHPaK
yKura napasnen kecuMm Oyinua yJuyaHraH

87- waksa. Kua THWIH Fu1AH-
pak.
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e~ p:

KalaM px' Ba MOLYJb M, ; FHJAH- /
paK yKHura THK KecuM OViinua yi-
yauraH €H KafaM p, Ba MOAYJb 4
m,. e

Y3aTMaHUHI TeOMETPHK Y- AN
YamJIapMHH aHUKJalja, acocaH P
€H MOAYJJaH, MYCTaXKaMJHKKa =

2,

xucobaaluga 3ca HOpMaJ MOAYJI- A
JaH ¢oHaananuIaad. YaapHUHT '

y3apo myHocabaTH KMAJIHK OYD-  88. waxa, Knd taun FRIIIMPAK MOAY JIHHH

yary f ra Gorauk 6yaub, xyiu- aHUKJALIra JOHDP CXeMa.
Jlaruya HudoJanaHanM:
_ ma . Pn
m = oo pr TYHKM p, = o (183)

Afitusransapra k¥pa KHS THUNIM FHJIMPAaKHHUHT GyJyBuM afijianacH
mpz
cos

d=mz= (184)

6ynamu. Koran reoMeTpHK Vviyam/ap XaMm IIYHTa YXOmiamr TONMJAamu.

44-§. Tuw KupKyBud peliKaHH CHIKHTHID XucoGMra THWI INAKJIHHU
yarapTupHIl

THwan y3aTMaHUHT TeOMETPHK YJuaM/JaDHHH MX4aMJalUTHPHII Make
cajHla THILJIaD COHHHHM KaMaHTHpHUIIra XapaKaT KWiauHaid. THiiap co-
HUHHUHT KaMalMHIA 3Ca KOMJaHHUUI, KO3(OUIUMeHTHHHHT Kamaiuiura, 6y
3ca, V'3 HaB0aTHIa, THIU MyCTaXKaMJHMTHHUHT Nacalumura oaub keaaiu.
DyHaan Talkapu, THILIap COHHM MabJyM uerapajaH KamaHTHpH.TaHAa
lIecTepHs THLIIaPHHUHT TyOuaa KHPKHJuII coaup Oysaau. DyHaail Kam
THLLIM FRJAMPaKaap TalépJaam BakTHAa KUDKYBUH ac606 THILJIapHHHHT
Ka/sard KuPKU.1aéTraH FHJAAMPAK THIOM €H CHPTHHHHT NAacTKH KHCMHAA
GotuK XocH.1 Kusaau (89- waka). By Xoa THII acocH KyHIaMaHT KecHMHU-
HUHT  Khypaluiunra, s’bHH THLUI MYCTaXKaMJIMIHHUHT 3aHdaaluyveura
cabab 6yaa1i. HIyHHHr YYYH THHI-
Jap COHHHMHT MHHHMMaJ KHHMaTH
yerapasab Kyiuaaau. Opnarpa, 6y
KHiimMaT KYilWaaruua 6yaanu:

Zmin = 17.

Aiipum Xoanapja, THULIAp cOHU OYH-
JlaH xaM KaM OyJMIud MYMKHH.

YV Kam muwan wecmepHsiap myc-
maxkamaueu 3auprauysutune 0A0uU-
Hu oauw maxcaduda, ynapiard THIL-

2<Zpip

Jap WakKJau Y3rapTHpHJaiH.
¥YMyMaH oJrasja, 3BOJIbBEHTa-
BUll npoduanaH THULIAD IUAKJIHHH
y3rapTHpHII yiapHHHI Tai€paHui 89- waka. THLAZP COHMHMHT THI
’Kapaénuaa xecuul ac6o6M—pelKaHH [AKJANra TabCHPH.
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ollaTiard XoJathaH FH/iiipak wmMapKa3H TO-
MOH €KH YHTa TeCKapH TOMOH CHJIXKUTHII HY-
Jag OWJaH THII INaKJHTa Ty3aTHLI KHPH-
TugaH ubopar. DyHAs# Ty3aTHIUHUHT HK-
KH XHJH K{JaHHaagH.

v 1. llecmepns 3a2omogkacuza muwaap
Kupxuwoa pedkaHu mapkas’daH mauiku mo-
MOH Cuaxcumuaud, Fuidupak 3aeomogkacuza
muwrap  KUpKUWwOa, aKCuH4Q, MapKas mo-
morea  cunxcumuaadu.y 90- wakana pefika
MapKasJaH TallK¥ TOMOHra (mycbat) cuJi-
KHTHJITAHAa THII IUAKJAHHUHT KaHAah V3-
90-maxs. THD 1aKHHH TapHIIMHA TYMYHHII KHAHH SMac. Pa.CMLLa'

ysraprupum. ri 1 — pefikaHuHI OfaTAaru XoJ1aTH; 2 —
PeHKaHUHT CHIXKUTHIATAH XoJaTH. KypuHu6

TYpubJIuKH, pelKa y3rapTuaraH THILADHM KHUDKHILAa Xxm Macodara
CHJXKUTHJITaH. ByHHHI HaTHikacHZa Xocua 6V/raH THILHMHAT KaJHHJHIH,
aflHHKCa, acocHra sIKHH Kofifa, HOpMaJ xoJaTna Talépaanran (90- wak.a,
I) TUIUHMHT KaJMHJIMTHAAH OGHPMYHYa KaTtTa OVaagu. JleMak, VHHHT

Varuanuira 6yaran MycTaxKamJurd OpTajH.

PeflKaH¥ CHJIKHTHII HaTH)KaCHJa THIO Y4YH HHTHYKajawub Gopaau.
By xo/l CH/IKHTHII KUHAMAaTHHM MabiyM MHKAOPAaH OLLMPHII MYMKHH
3MaCJUTHHH KypcaTaiH.

Tabuuiiky, FuAAMpaK 3aroTOBKacHTa THII KHPKHIIAa peiika MapKas3s
TOMOH CHJ/IXKMTHJICA, I0KOPHAa afTHATaHJapDHUHT akcH 6ysian.

Tuwnap 6yagait ycysa 6uaad Ty3aTHATaHAa pefKa 1lecTepHA THULIADH
KHPKHIILa MapKa3sJaH TaluKapi TOMOHTa MycOaT xm Macodara CHJIKHTHI-
ca, TMAAMpaK THILJIApH KHPKWllja, aKCHHYa, MapKa3ra TOMOH (MaH(HIH)
Xy wy Macoara CH/DKHTHIAAH. [emak, YMYMHH CM/DKHTHII KO3(dH-
LHEeHTH

Xg =X+ % =0 (185)

6yann, 6y epoa x; Ba X, —INeCTepHA Ba FHJANHPaK THLIAPH YYYH
CH/IKHTHII K03(pPHUHERTIapH

x>0 %, <05 | x| =[x]
\%

PefiKaH¥ CHJ/IKUTHII HATHXKACMAA THII SHUHMHT Vuadamu fysrapuuwu
Ousan VAHKUaHMHT yydyamH XxaM y3rapagu. Hatuikana, 6yJayBud afyana
6Viuya THLI 3HM OMJaH VAUKYA SHHHUHT HHFHHAMCH JOMMO KalaMm p, Ta
TeHT 6yJafH. )

IllecTepus Xamia FUJAAHPaAK THLULIAPH KHDKHILA3 DeHKaHHHE Xap XHJ
AyHanuwaary 6Mp XWJ Macodara CHJKHTHJIULIH HaTHXKacHla IecTepHA
THIUMHHHT 3HM KaH4Y3 KaTTaJjaluraH OyJica, FHJQMpaKiard YHHKYaHHHT
5HM XaM UIyHuYa KaTTanamaiu. Hatuxaja FuniupakaapHUHT Oup-o6upura
nucOatal KOMJaIMII XOJaT/iapH, SbHH MapKa3djapapo Mmacoda a4, ¥3-
rapmaitii. Bupok, THII KaJjsaru 6usaH oéry 6aaHIJHKJIapHHHHT HucOaTu
yarapagu. bynga#lt xo.sapAa
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h=m(2h, + c*),
ha = m (K + x),

hy =m(h, + c*—x), (186)
a,=a=(d,+4d,)/2
6ymanH.
Byxpan tamkapu, xap 6Mp FMUJIAMDaK YYYH
d, = d -+ 2m (h} + x),
dy=d—2m(k, +c— x) (187)
6ymanu.
Tysarsin HaTH:Kacuia, acocaH, THII KHCMJapUHHMHT OasaHNJIMKJapH
yarapaj.

v 2. llecmepns xamba Furdupaxkxka muwiap KUpxuwoa pegka 6up mo-
MOH2Q — MapKa3dan mawiku momoHea cuamcumuasadu. Byuma x>0,
x5 >0 6yaunb, x3=0.

Hatuxkaga ymymnii §3rapTupuinl (Koppekuusasail) KospdHLHEHTH
xs> 0 6ynamn. Byupail xoanapaa wecTepHs XxaMAa FUJIAHPaK THILIapH-
HUHT 6YayBuM afijaHa OViinua y/vaHTaH KaJWHJIWTY p,/2 JaH KaTTa,
yiinkyanapHuHr suu 3ca p,/2 aaH Kuuuk 6ynanuy lllyHuHT yuyyH MKKasa
FUJIAMDaKHHHT 63.1vBuM afinaHanapy 6up-6upura Tera onmaiay, HaTHKala
Gournanruy afiiananap 6y/yBud alinaHalapiaH TalllKapuia xofijaiuub
Konaau. By Xoan mapkasnapapo macodaHMHT KaTTanalnyBHra oJaué ke-
Jand, sbHH
a, = d_lj"_ =m(05 z,—x, —Ay)>a= # (188)

w

h = m(2h; + c* — Ay),

hy =m(h, + x — Ay), (189)
hy = m(h, 4+ c* — x)

6ynanu. By epia Ay — CH/DKHTHIIHH TeKHCJI0BYH KodddunuenT (kuiiMatu
x, ta Goraux paBMmaa Maxcyc rpadukiaH anukJaHaiad). Mapxassapapo
MacoaHMHT KaTTaJlalllyBH HaTHXKacHAA FHJIIMPAKJADHHUHT acocMii ailia-
Hasnapu Gup-GupuiaH ysokJjawaid. BunoGapun, ynaapra yTKasuarad ymy-
MHH ypHHMA (MJIAlIMII 4YH3HFH) WJAIIMII KYTOHMJaH YTrad TOpPH30HTaJ
yH3HK GUJIaH KeCHIUraHJa TYy3aTHIILAaH OJIAMHTHra Kaparai;a KaTTapok
6ypuak xocuJ O6Yysanm Ba wuJawmmu  6ypyarH o KaTTasallafd, SBbHH
@, > o GynanH.

Tuwiapuu y3rapTupumiaa KyHudarusiapra 3vtH60p OepHill Kepak:

1. Peiikau¥ Myc6aT CH/:KHTHO, THILJIADHUHT STUAKLITa 6YaraH MycTax-
KaMJIMTMHH MKKM MapTaraya OMIMDHLI, THILJIAP COHHHN 3ca 7—8 Taraua
KaMaHTHPHUII MYMKHH.

2. BypyaKHHHT KaTTaJalllyBH THULIAPDHHHT KOHTAKT KyuJaHulira 6yma-
ran mycraxkamiauruuu 20 9, raya OLIHPHIY UMKOHHHH Gepaj.

131



‘/3. [llecTepHs Ba FUILMpaK THUNIAPUHMHI' COHM KaTra OYJranfa THII
IIAKJAHMHH Y3TapTHPHIMHUHT ¢oiifacH kKaMm 6ynanu. IIIyHUHT yyyH KyHu-
Jarujapra amaJ KHJHII TaBCHS 3TUJIA[H:

a) z; = 21 6ynca, y3rapTupHIIra X0:xaT KOJMaHaH;

6) 14 «z; <20 Ba u > 3,5 Oyaranaa CU/KMTHII KO3hdHLMEHT-
JMapuHu x; = 0,3 Ba x, = — 0,3 rava onub, {3rapTupull KHplTca OY-
JAJH. .

B) 10 < z; < 30 6yarania cH/KUTHID Ko3dduuHeHTIapHHH X, = 0,5
Ba ¥, = 0,5 rada onu6, y3rapTupull KUpUTca 6ynaiu. Ve

45- §. TuuM PHIANMPAKIAD TAREpIALA HIIMATHJIAMMIAH MaTepHAJJIAp

Tuuin FUIupaKaap TaHépnaill Y4YH MaBXKYX CTaHOK.1apAa THILIap
KHPKHLUI Ba 6y THIJIapTa Hu1I0B 6epuiia Tanab 3THATaH aHHMKJHK XaMAa
TO3aMKHHM TabMHHJalJUTaH MaTepHa//ap HMILJATHIMIUH Kepak. Bynaan
TalWKapH, MaTepHanJap Y3rapyBdaH Ba 3ap0 OGuJiadH TabChp 3TajUraH Kyu-
Jlapra axuiy 6apAou 6epHIIH XaMAa THII CHPTHHHHT KOHTAKT KY4JaHHIIr a
guIaMiad OYJIUILN JIO3HM.

Xo3upru BaKTAa THULIH THJAAMPaKJaap, acocaH, njjaT, 4yaH Ba [JacT-
Mmaccasapfad Tait€épnanagu. THIWINM FUNAHMDAKJapHUHT KaTTa KYBBaT/H
MallliHasapAa MULJIaTHJHIIH Ba yJa4aMJapHHH KHYpaHTHPHUI Tanab sTua-
raHJUrK y4yH yJapHU KVNH Xap XWJ nyJataapiaH, Mmacanal 40, 45, 50,
40r2, 50T, 40X, 40XH, 40XHMA, 30XT'C Ba Gouga mMapKaJaH nyjaraap-
Jlan TafépJyaHalH.

JuamJapu KHuMK O6ygub, OFMp Harpyska TylwajguraH FHAAMpaK THII-
JIADMHHMHT CHPTKH KaTJaMH TYpJHM ycyanap OGuaaH Tob6naHub, KaTTHK-
aurk HRC ~ 45—55 ra eTxkasujaay.

Rap6 GusaH TabCHP 3Tajurad Ba HyHAJIMUIM €KY Te3JUI'H Ysrapud Ty-
paguran Kyu TahCHPHJA ULITaRAKraH y3aTMaNapHUHT FUAAMpaKkaapu 15X,
20X, 12XH3A, 18XI'T, 20X2H4A mapkanu nyjaatinapiaH HILIaHTaHH
Mabkya. by nynatnapian TaiképJsiaHTaH FUAAHMPAK THILIAPDHHUHT CHPTKU
KaTJaMH lleMeHTUTJIaHald Ba To6aaHu6, PokBenn OyiMua KaTTHKJIMTH
56—63 ra eTkasusaau. Arap THLIJIAQDHHHT CHPTH HMX0ATIa KaTTHK GV-
Javwn Tanab sTuaca, Fuagupakaap 38XIOA, 38 XMIOA mapkadau myaart-
JapjaH TaH€pJjaHalM Ba THUIIADUHHMHT CHDTKH KaTJaMH a30TJaHHO €KH
uaHaanub, KaTTHKJAMIH PokBens 6yiinua 53 ... 65 ra etkasuaanu. Bys-
Ja# Xonnapjia FUAAHPaK THUJIADHHUHT XHMHABUHA-TEPMHUK HLUJAHTaH KaT-
aamu Kanauuaura 0,1 ... 0,3 MM ra eTain Ba THULIap oPacHTa KaTTHKPOK
6upop 3appaua Tywub Koaryuaai 6y.,ca, Katsam dyetHad keranu. IIyuunr
yuyH, Oy ycyn 6unaH MycTaxkaMJaHTaH FHJIIMPaKAapHH MULIATHLIAA MO
HJI0kM 6opuya SAXWIH TO3aMaHUIIM Ba KY4au 3ap6 GH.1aH TabCHD STYBYM
Kyusnap 6yJMacaury JIO3UM. Y/aYaMiapH ypTaya OYyJAMO, Y30K BaKT HIL-
Jaura MyJKa/lJaHTaH FUJIJUPAaKHUHT THULIapH TOoGMaHafu-la, CHPTKH
KaTJJaMHHHUHT KaTTHKJUTCH DBpuhenab 6Viivua 240 300 ra eTxasujagu.

Karra yauamau y3aTManapHUHT FUJAMpaKJapy NyJaaTAaH KyHHJaid.
Dyniait xonnaplla FUAAMpaK KOHMKAPJHW MLLIAIIKH YYYH N{JaT TapKHOH-
paru yraepon mukjaopu 0,35 0,550 nan kam Gyamacauru Kepak. Ce-
KuH Ba OMp TeKHC HULIalauTaH, YPTa4ya Harpy3ka TabCUp 3TaJurad y3aT-
MaJlapHHHI FHJAYpaKJapud TYpJau uysaugaapaan (CU28—48, CU32—52,
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CU35—56, BU45—5, BU40—10 Ba 60u11ga MapKaJlH uysikJapian) TaHép-
JaHraHu Mabky.a. Opataa, 4yanfaH TaH€paaHTaH FHUJIJUPaK THILJIApH
KaM YyBaJaHaau Ba ynapia O6up Oupura HAMHHO KOJMUI XOZHcacH Kam
cogup 6¥nanu.

CyHrru Huanapla KaM Ba ypTaya Harpy3ka OuJiaH HULIaHJuraH FHJI-
J¥pakJaap NoJHMep MaTepHaJjjapiaH Taiépsaaumokja. bynial matepuas-
Jlap KymJacura ¢u3MKaBHi, XUMHSBHUI, MEXaHHKaBHH Ba TEXHOJOTHK
xoccalap¥ Xap xus1 6yaras nanacrtMmaccanap xkupamu. bynaai nanacrmacca-
Jap mepmopeaxmus Ba mepmonaacmuk Jed aTajJyBud HKKH Typra 6y.u-
HUIIM IOKOpUAa aWTHO yTuaraH sAu. TepMOpPeaKTHB MaTepHaJ/IapHHHT
THILIM FUJJUpPaKJap YYYH KYINpPOK HULTAaTHJAafMraHJgapHd  TeKCTOJIHT,
éroy Katnaman naactuk (JICI1) XamJa BOJIOKHUTN2pAup. DNOKCHA cMoJa-
CHJaH XaM THUIW FUaAvpak Taiiépaamr MymMKHH. TepmonsacTuk mare-
pHaiiaplad THULIM TUJAAMpaKJap TaHépJjall Y4yH TYPJAH NOJHaMHuajaap
(nonukanpoamua [1-68, AK-7, xamMa TypAaru KalpoJiOHJap), NOJHY-
petaH.ap, nosugopManabieruj, NnoJukapBoHar, NOJHNPONUJEH, NOJHBU-
HUJXJOpUAJAp, MOJHITHJAEH, ¢Toponjact Ba OOIIKanap HLULIATHJAAAH.
IIIyHu Ha3apia TYTHLI KePaKKH, Y3aTMaHUHT HJallHIuAa Oyaran GHp »KyQpT
FUJIIHPAarkHUHT dakKaT 6MTTacHI MHa NJacTtMaccajal Oy/iniun Kepak,4yHKH
NJacTMacca HCCHKJHKHYM €MOH YTKa3aiu. I'apuH mJacTmacca FHAAMPaKaIap
MeTa.ld FUJAMPaKJ/Japra KaparaHla KUUMKPOK Harpyska OuJaH Hijlaiuy
MYMKuH Oy/ca-fla, 6Mp KaTop ad3annukJapd Tybalau yaap Kena:kakia
KeHI KyJamJa HlJaTHAMIIKTa mybxa Kuamaca Xam Oynainu.

[TnacTMaccafiaH sicaqara THJAMPaKJH y3aTMaJjap PaBOH, LUOBIKMHCH3
HILTalIM Ba 3apapJH XUMUSBHIl MYXHT Tatcupura Gappow Oepann, 6y
KHXaTlaH oJraHfa nyjar FuaaupaknapAaH YCTyH Typaiu. Bynaan taw-
KapH, y3aTma 3JIeMeHTJlapu TailépJali Ba yJnapHH duruwija #ya x{finaran
HOaHUKJHUKJAPHUHT y3aTMa MuIHra casOui TatCHpPH NJjacTmacca THJAM-
pakJH v3aTMaJapfla Kam ce3uaajH. JIeKHH NJjacTmaccaJsap, ailHuKkca no-
Juamui1ap (pU3HUKa-MeXxaHMKaBHH XOcCaJlaDMHHMHI BakKT YTHIIM OwuJsaH
V¥3-y3ulad y3rapuuin, TemnepaTypa KyTapuJraH capd MJjacTMacca FUJAH-
pakJiap MycTaxKaMJMTHHHHT KeCKMH paBHLIAa NacainuM cababau, v.aap-
JaH y3aTmaJnapja ¢oiijajaHHI MacalacHHM Xap TOMOHJaMa Viiiab Xan
KHJMIITa TVFPH Kesagd. YMYMaH OJraHja THULIM FUJAAMPaKJap YYVH
MaTepHaJ TaHJallfa, aBBaJoO, FHJIAHPaKHHHF acocHil Ba3ucacH, HlLIaL
WapouTH Ba Yy OuJaH OorauK OF.1raH MKTHCOAMH Macasagapra »KUAAMH
axamuar Gepuur J103uM. Macanad, aBTOMOOM/Ib, €aMOJIE€T Kabu MallHHa-
JAapHMHT y3aTMaslapUaru FUJIHpaksap, KumMaT 6yica-aa, 1okopu cudart-
JIM JieTHpJaHTaH MyJnaTyiapfaH, cTallMoHap IapPOMTAz HULTa¥aurad, ra-
6aput y"nan.napn yeKJiaHMaraH Yy3aTMaJlapHUHI FUJIAMpaKJaapu OfiK#
yrJepojJiu nynamaﬂ Harpyskacu KarTa Gy/MaraH ysaTMaslapHUHT THJ-
AHpaK.1apH 3ca YysiH éKM NJyacTMmaccajiaH TaiépJaHraHH MabKyJl.

IOKopupa aliTunransnapiaH TawkKapu, MaTepHaJ TaHJallla LIeCTepHs-
HHUHT FUJJHpaKkKa KapalraHJa OFMD WIapoHTHAa HIIAamMura Xam 3tTHCOop
6epuwr 3apyp. IllecTepHs yuyH TaHJaHraH MaTepHaJIHUHT YWAAMJIMJIKTH
FUJIMPAaK YYYH TaH/JaHTaH MaTepHaJHMKMJAH KarTa OyJHILM J03HM,
YYHKH OJlaT[a LIeCTepHAHWHT THILJIapH FUJAAMPaK THIUJapuTaKaparanja
KYNpoK BaKT HJaaluMliga 6yaanm.
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Epaalllic AnHKIMK JApaMacu RA  VHUHT

e

46- §. THONIM PHJIAMPAKNAp Ta
Haammm cudaTura TasCUPH

MavaymKy, THILJIM Y3aTMaJapHHHI acocHi KaMyHJHKJapHIaH OUDH
yJAapHUHT [WOBKUH OMJaH Huviammaup. THIIK FUJIHPaK KalaMu Kuiima-
THAArd Ba THWI Npodusad Tai€pJauigard XaTOJHKJIAPHHHT TabCHUpH FHJI-
JupaK xap alsaHraHja TaKpopJsaHHO TYPHILUH, THIILIAapra TYLIaguraH Ha-
IPY3KaHMHT HOTeKHC TaKCHUMJIAaHMIUM Ba allaHYBUYH J€TajJapHHHI AXLIH
MYBO3aHaT/IaHMalaHJUTH y3aTMa MIIKJa IMOBKMH YHKMILINTa cabab 6y aany.

HarpyskaHHHT THLITa HOTEKHC TabCUP ITHLIM Ba THILJADHHHT HJIALIHII
Japaénuja y3rapu® Typaluran AedopManuscd THLIM FHJAAMDaKJapia
TedpaHuLI XOCHT KU1adu. By Te6panuii Bas Ba TafgHY/Iap OPKaJ/H KOpIycra
yTHO, MIOBKUHHMHT siHaja Kyuafiumura onub Kesaiu. ByHIaH Tawkapu,
FUJAAMpaKJap Taliépaaiija #ya KyHuAran xatoJaukaap HJaallHIn cugaThra
can6uil Tabcup KYypcatamu. By 5ca yjapHHHT MYAJaTHIAAH WIrapy HiUJaH
yukuKra cabab 6Viaau. IIIyHUHT Y4YH THILIM FUIIHpaKaap TaképJaawina
aHHKJMK Japaxkacura Karra abTubop 6epuir kepak. by 6opaga 'OCTaa
Kyiunaran Tanabaapra Tyaa puos Kuadi ao3uMm. [OCT aa Kypcatuauiuu-
ya, THILIM FUAZUPAKJIap VH HKKHUTa aHUKJHK JapaxkacH OujiaH TaliépJa-
HUIIM MYMKHMH. AHUKJMK Japaxacu 1 aan 12 raua ©6{aran pakam.iap
6unaH udonanaHaay. PakaM KaHuaJquK KHUHK OVjca, aHUKJIMK HIyHYa-
JHK 1oKopu 6yaanu. Xo3upru BaKTla MalIMHAco3JuKla acocaH Oeluta
6, 7, 8,9, Ba 10) aHuK/JUK gapaxacu OusaH TaliépaaHTaH FUJIMpaKJaap
HulaTHIafd. DyHJaH TallkKapu, Xap OHD aHUKJHK JapaxkacH Y4YVH YY
XHJ Kypcatkuy Oenrunanrad. By xypcaTKuunap FUaUpaKJapHUHT KH-
HeMaTHKa HYKTaM Ha3apHlaH eTapJaM Jdapaxkajla aHUK, paBoH Ba Oup
TeKHUC HULIANIMHM XaMJa THII CHPTHHHHT KOHTakTaa OVmajzuran iosu
etapau OVJHIIMHM TabMUHJaHIH.

Tumau FUAAMpakKJap YYyH KaHjal aHUKJHK JapaskacuHu Kalya Ki-
JIMII JIO3UMJINTH MacaJlaCHHM XaJ 5THIIAd Y3aTMaHUHT HULIall apOHTH
XamJa Basudacura Kapab, KyHuaarm :xaiBasija KypcaTHJraH TaBCHs-
JapjaH ¢oillaaHiIl MYMKHH:

Afinana Te3JMK, M/c
Aal-rl)g;n;(l:}; Hwatuann
bu

TYF PH THILAH KHA THLJIH

6 15 raua 25 raua Te3 xapakaTiaHyBuH Y3aTMaJjap

7 10 raua 17 rasa Harpyska Mebépuaa 69.u6, Te3 Xapa-
KaTJaHyBuUM €KH HarpysKa Karta Oy-
JIN6, CEeKHH XapaKaT.JaHyBYM Yy3aTMaiap

8 6 raua 10 raua YMYMHA MallHHAaCO3MMK la MIOVIaTH.1aRH-
rai ysaTMmaniap

9—10 2 raua 4raya CeKHIl HILTANINTAH, aHHKJARK Japaskaci
KaM axaMuaTra sra Oy.aram ysaTtma.’aap
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Tuurin ysaTMaJsapra TaaJJyKJM CTaHAapT/Jiapja, 0KOpPHIAru Kypcart-
KHUTapAaH TallKap4, y3aTMa HIINTa TabCHP 3TYBuUM 60wKa dakTopiap —
THOLJIAp opacHiard 3a3op, Mapkas/japapo Macoda, BajJapHHHI KHHLIa-
HuImK Ba Gowikasap TYFPHCHAA XaM TeTHIWIX KypcaTmanap 6epuJraH.

47-§. Tuwan y3aTMaJapHUHT HIJIALN KOOWMMATH BAa YJAPHHHT
eMUPH U LN

Mnammuina 6yaraH THILIapra acocaH HKKHTa Ky4 TabCHp 3Tafd. ¥YJap
Jad Oupu maawmi yu3uru A,, A, 6yinab, THILIAPHUHT SBOJbBEHTaBHi
cupTaapura THK Hyuaarad Fn Ky (91- waka):

F_ 2h oT,

n dy; =dcosaw' (190)
MKKHHYMCH THILJIap OpacHja CHPNaHMII XOJHcacH pyH OepHILMIaH XOCHJ
OVaagurad MUIKaJ aHHLI -KY4H:

P—=Ff. (191)

By xyunap Tabcupuia THULIapAa Xap XHJ KydJIaHdulap nadio Gy Janu.
Yapian TUILVTAPHMHT HuLTall KOOMJIMATHHH GeJIrMJIOBYM acoCHH KyuJa-
HUOUIAp THII CUPTHAA NOCHJ GY/IafiMraH KOHTAKI KYY/aHHUI G, Ba THIL-
“HUHT Ty6Mia mafijo 6y.1aguraH SryBYM KYYJaHHUUI O, AUD.

Xap 6Mp THUI Y4yH O, Ba O, y3rapMac Myaisn xufmaTra sra Gj.-
Maf, BaKT opaJuFdfa y3rapuO Typand Ba NyJIbCAUHMS/IAHYBYNl Y3JYKJIH
UMK} 6UJaH TabCUp STajfH.

FunpupakHuur GMp MapTta alVIaHHUUIMAA (f, BAKT HYMAA) OF HHHT TabCHp
STHILl BaKTH OWTTAa THIIHMHT HJIMIIAILAA GYJraH BakTH (f,) ra TeHr 6V.a-
IH, Oy HUHT TabCHp STUWIM 3Ca
KyuJlagHuyiapH MHT {3rapyBud
LIUKJ OGHJIaH TabCHP ISTHLIM THIL-
JIADHUHT  TOJHKUULIAH EMUpHJIH-
mLra oJin6 KeJaiu.

O, KYyYIaHULUl TUILIAPHHHT

TOJMKHILAAH CHHHUIMIA, O, KYyY
Jauuul 35Ca THUI CHPTJIApPHUHUHT
yBasJaHuwMra cabab 6yJasu.
HMuikanauum  Kyun P HMHT
MaBXYIJHTH THLI CHPTHHHHT Xap
TYPJAH eMHpUJIHLWINTa OJHb Kesa-
Ju. DuuHoGapuH, THULIH Yy3aTMa-
JIADHHHT Hual KOOHJHATH, OH-
PHMHYMAAH, THLLIAPHUHT CHHHIIH,
UKKHHYUJAH, THULIAD CHPTHHHHT
eMHDHJIHUIIH OKHOaTHAa HYKOJH- 2 : tcen
INH MYMKHH 3KaH. !
Tuwiap CUPTHHUHT eMHDPHJIH-
LA L€railia KYMUAATHAAp TVIUYH-  g. yakp, Tuutapaa xocua 6Vaamiran
HJIHIHY JIO3HM! KyYIaHuLap.




a) TOJMMKHLI OKHOaTHIa yBaJaHHO KeTHLlH;

6) a6pasuB 3appavyaid MYXHTAa Ba OAJUH HIIKAJAHHLI LIAPOUTHAA
€MHP HJIHIIH;

B) KaTTa HarpysKa 6uJiaH Huw1a€TraH y3aTmanapja 6up Fuafupak TH-
1M CHPTHHUHT 10UHHO, MKKHHYH FUIAHPAK THUIH CHPTHTA €MUIN6 KoLl
X0JJ1apH;

r) nJaacTuK fedopMaluAdaHAII OKHGATUAA CUJIKHIIM;

J) TEPMHMK HLIJAaHraH THILIAD CHPTKH KaTTHK KaTJaMHHHHT Kyunb
KeTHLI XOJlJapH.

Kyfuia THLULIADHUHT eMMPHJIHII XWHJJapH XaMAa YJapHHUHT OJIIUHU-
OJIMLI YOpaJiapH TYFpucHpaa Tyxrtab yTuaan.

Tuwxmpuuuz cuHnwin

THIIapHUHT CHHHUIINTA HKKH XHJ cabab 6yyiumy MYMKHH:

1. YTa narpyska 6yauwu. Bynaa Tumga xocun Gysran
KYUYJaHHIl MaTepUaJ yYyH pyXcaT 3THJACaH MYCTaXKaMJHK yerapacuiaH
opTub KeTtaau. DyHnalt xosapAa JacTHK MaTepuaJiapiaH TaH€p.aHran
FUJIMpaK THULIApH JedopMauusiiaHu®, V3 IIAKIHHH ¥3TapTHpaju €Ku
cunub KeTtagu. MypT maTepHaJsiapjaH TaiépsiaHraH FHJAAHMPAK TULLJIAPH
3ca anbaTTa cHHaau. THIIHHHT aHa wy caGabnapra Kypa CHHUIIHHUHT OJI-
JWHHU OJMUII YYYH ¥Ta Harpyska OyJaMacJMIuHM TabMHHJALl YyopacH Ky-
punagu. Arap MabayMm 6up cabab OunaH OyHTa SDHILIMILHUHT HJIOMKH
G6ysiMaca, THILJIM FUJAHPaKJapHM XHcoGnawiga yTa Harpyska OVuiuuiu
MYMKMHJIUTH 3bTHOOPTa OJIHHAMH.

2. ¥Y3rapyBuM KYYJaHUIMHUHT Yy30K BakKT Ja-
BOMMUJAA TabCHPp 5THIW U Dyuiall xonnapda, ZAacTaBBaJj, THIU
TyOura sKMH KOHJa MaTepUaJIHMHT TOJMKUIIHAAH fAap3 naiao 6V.aanu.
By naps 6opa-6opa kaTTanamub, THIIHHHAT CHHMIIMIa 0140 Keslaaun. OjaTha,
Jap3 KyuJaHHIIJIAp KOHUeHTpaluscH naWio Oynaran :xoija XxXocua 6y-
dajd. By Typ CHHUIIHHHT OJIIHHHM OJIMII YYYH TUILLIH FHJAHPaKIapHH
yuAaMJINJIMKKa xHcobjatu OunaH OHpra, KydJaHMIIap KOHLIEHTpaLls-
CHHH MJIOKH 60pHYa KaMalTHPHII YopasJapHHU K{DHIL TaBCHA 3TUJAIH.
YMYMHUH X0.la THIIAPHU CHHHUIIAAH CaKJalll VIVH MOAYJHH KaTTaJjall-
THPHULI, THIWIapPHH V3rapTUpHI (KOppPeKLUHsJall ) Ba YJapHH TePMHUK
UilJIall, THLI KHppaJapHra TyWaJuraH Harpvakaunu Kamadtupuu (6yHra
THILJIAPHWHT YETHHH MabjyM Oypuaxk ocTuaa KepTuul #iyu OUjaH 3pHULIM-
Jaju) Xxamaa 60uKa UIakaIuAars THiapiaH ¢ofizasaHyull TaBCHs STUJALH.

Tuwaap CUpMUHUKZ eMUPUALULL

l. Tumnap CHPTHHHMUHT TOJHUKHII OKHOATHAA
yBaJaHH6 KeTHmH TumHuur 6y Typ EMHPHJHIIM €MUK Vy3aTMa-
Jiapjia 3HT Ky yupaiiau (92-maka, a). YBanaHuil MKKH XxuJa 6ynaau. bu-
PHHYM XHJ YBaJNaHHMII y3aTMaHMHI HuaH Oouljarad jacTiabkH BakT-
Japujaa nafpo 6ynu6, Kelunuaauk Hykoaub Ketaau. By xua yBasnaHwuin,
ojaTAa, Kartukaura HB-350 naH KHyuk 6yirad MatepuaJsapiaH scajras
FUJAAHPAK THULIApUAA YJapHH Talépuawaa Hya KyiAuarad HoaHUKJIMKIAD
Tydaliid THILIAD CHUPTHUHHMHT MabayM HYKTajapujaa Xocua Oyaainran
KYUYJIaHHILJIaD KOHUEHTPaUMsACH TabCUpHAa coaup Oy.iani. :

o
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92- waka. Tull CHPTHHHHT eMHPHJHII TYP.JapH.

Tuuwtn ruaiupax taliépaawaa fiya KYHUATaH HOAaHUKJIHKIAp Tydalau
Xocus 6§sran ouauHap-OHIMHMAC HOTEKHUCIHKJAD Yy3aTMaJapHHUHI IIYH-
NaH KeMHHTH 1K JaBOMHA2 eMHIHILM Ba 33WJKWM TydaHan TekucianuO
KeTaiH. by Xoa KyujgaHHIJIap KOHUEHTpauusich coaup OViaauraH HYK-
TaJapHHUHT HYKOMHINMIa OJHO KenajW Ba LIYHHHT YUYH YBaJaHHIL Mpo-
neccH TyxTaipn. Ulynpall Kniu6, yBaJaHHIIHUHT I0KOpPHMOA KYpCaTH/AraH
XHJM THLIH y3aTMasdapHHUHT HiMra caabmid Tabenp kypcatMaiigu neca
6Vs1a1. bUPOK yBa/JaHMUIHHHT MKKHHYK XWJIW THILAH Yy3aTMaJjap HIL KO-
OUJHATHHUHT HYKOJMHUIIMIa OMM0 KeayBUM acocuil cababaapian OGupHaup.
YBasaHHIIHKHT 6y XHAM KyNuHYa KaTtTukJaurn HB-350 nan katra 6ysran
MaTepHaaJapiaH TaiépJjaHraH Ba cepmoil IUApOHTAA HIUJMaHAWTaH FHJ-
AvpaK THIWapuia cogup Oyaaiu. Bynaa# xonnapia THIL CHPTHAArH HO-
TeKHCJHKJAap cababiu BYKYAra KearaH KyuyJaHHILIAD KOHLEHTpalMsiCH-
HUHI TabCHPHIaH THIU CHPTHHMHT allpuM HYKTaJapuia GuanHap-OnIuEMac
Jap3gap nafino 6ysmagu. ¥Y3aTva cepMOH WapOMTAa HULTAraHJAMTH YYYH
6ynpall Jap3/japHUHT HyHra KaTTa OOCHM OcCTHIa MOI Kupa Oourtadjid.
Hartuxana gapanap Karranania 6opu6, THIN CHPTHIAH KHYUK OyaKyanap-
HHHT axpaduuinra onub kKenaid. OkubaTia, THII CHPTHAA Xap XuJa V.-
yaMmJd yykypuasaap naipo G¥sa OGownaiiiv. ByHaalt uwyKypuyasjapHHUHT
naiigo 6VAMIOH Ba MU JaBOMHAZ yJap COHMHMHT ODTHIUM TydaHJaH THII-
HUHC WaK/au 6y3uaanu, CHpTH HOTeKHcaallais, 3ap6 GuJaH TabCHP 3TYBUH
Kyunap opTafd. ByHuHr okubatnja yBasaHHII IPOLeccH TedJallaiH, y3aT-
MaHHHI KH3HUIIM Ba IOBKHMH Kyuasiau. Oxupuia OyHAall FUAAHpaKJIapHH
aJIMalUTHPHII 3apypaTu TYFH/aIaad. KaM MolslaHaguraH oyuK y3aTMaJgapja
6y xua yBaJjauuiu Jesipau cogup 6yamaiau. BynpnaH, mofinaHmalauraH
y3aTmaJjap SIXIIH Wialfd, JeraH XyJjoca 4uKapuil sipamadau. MoinaH-
Mailiuran €ku Kam MOHJaHaJWIraH y3aTMmaJiap aMJlaHHII TEe3JUTH JKyla
KHYMK OyTraHfaruHa AXIUM HIaiau. AfilaHMa Xapakat Te3JIMIH OPTHIIH
6uJaH THILJIAapTa pyXxcaT 9THJTaH Harpy3KaHHUHT KHHMaTH KeCKMH KaMas-
au. Hatwana Oyupnaff ysaTmaHuHr umstatunuiud Gedolina G6ynagu.
[IyHUHr YUYYH MalIMHACO3JMKJa acocaH cepmol lapouTia MULTaifnraH
€nuK ysaTMaJsapfaH ¢oijanaHnaany.

Tuwaap cupTUHMHT yBasaHuiuura 6apxaM Gepulll YUYH THILJApHHHT
CHPTKH KaTJaMH TepMHK HuLTall Hyad OHiaH MycTaxKamiawaid, THLLIH
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FUALLpaK.Jap KOHTAKT KyulaHuu 6§iinya noduxasaHaay, 6ypuyak Koppek-
uiacHiaH Goiaananugaaiy Ba THiwmap 10K0PH Japazkaiard aHHKJHUK 6u.1aH
TaHépJanaiu.

2. Tuwaap CMPTHHUHT eHuauwu. THmaapHUHT cup-
TH Y4 XHJ [mapoHTAa: abpasuB 3appayadd MYXWUTAQ, THILIApHUHT OUp-
61Mpura MocJ1alIMLI JaBPUJa, HACPy3KaJau y3aTMaHH I0PrH3HIL Ba TV XTaTHII
BaKTHJa eHHJUIUH MYMKHH. THII CHPTHHHHI abpa3uB MYXHUTAa eHH.IHIUH
(92-wak.1, 6) eTap.u Aapazkaja MOiJlaHMaHAHTraH OYHK y3aTMagapja KiT-
POK yupaiiiM, uyHKH OyHAal Xoanapia abpasuB MYXHT XOCHJ OVJHI
(yaHr Ba 60lIKa KaTTHK 3appayasapHHUHT THILJIAp Opacura Tywud Ko.1iiin)
5XTHMOJIH OjaTjaarujan Kartrta 6ynan.

Efuaumnunr 6y xuau alpuy xoJJapia €nuy y3aTMaJapla XaM yu-
pawH MyMmKHH. DyHpait ysatmanapna abpasuB MYXHT MOHHHHT BakT
V1K 6ugaaH MabayM Aapazkaia HOJIOCAaHHLIMIAH Ba YaHTAaH CakJaHHMI
yopanapH eTap.H Aapaxkaja KYpHiaMaraHauruaay Keaub uukaid. Bynnai
L1apoMTAa MILIaHAHraH y3aTMajap KHUIOK XVKa/JMK MallHHaJjapujia,
TPaHCNOPT/a, Ky TapulI Ba TalllMII MallMHaJapuia K¥T yupaiau.

Tumnap 6up-6upura MocJjalilyH4ya cOAHp OV.aguraH eHuJIMLI, aco-
caH, THLLJIAp CUPTHAArd HOTEKHCJIHKJIap CHHKalaHTyHYa JAaBoMm 3Taid. by
npouecc Tyraray, efnjuLI NPoOUecCHHHHT Oy TVpH Ty xTalau. ¥YMmymaH oJ-
raija, efuMHIIHHHT Oy XHJIM 3apapJM 3mac. Axcunya, 6yHjaa# edunaui
THILJIAP CHPTH TeKHCIaHUO, TYIIAJAMTaH Harpy3KaHHHT OUp Menépla Tak-
CHMJIAHHIINTA WIAPOHT TYFAUpaad. Harpy3skau y3aTmaHH XapaKaTra heJ-
TUPHUII Ba TYXTaTHIU BaKkTWAa coaup OysaiuraH eHuJMIl KpaHJapAa, lia-
Xap TpaHcrnoprtyia doiifananulaiural y3aTManapra xocaup. EARIMIIHUHT
6y TypH OFMp Harpyska OuJjaH MwWJIaHauray ysaTMmaJap YuYH aiiHHKCa
xaBad. bynpali xosnapia Harpy3kaHHHT KuHMaTH MatJyM uerapajal
optiO KeTca, eHUJHUI THII CHPTHHUHT CHAMDHAMO KeTHIU®ra adsaHaiM.
Harpyskacus ysaTma/JapHH XapakaTla KeJTHPHLI Ba TyXTaTHIU zkapaé--
HUJa IOKODHJArd CHHrapu eduauw coiup Oyamalinu. ¥Y3atma THLIIapH-
HHHT efMJIHIIY HJaluMalark THILIap Opackaa XOCHJ 6ysaaurad 3a30pHHHT
KaTTaJlallyBura, 3a30pPHUHT KaTTa JaUTyBH 3ca KV UMMYa AMHaMKHKaBHH Kyd-
JIADHHHT XamjJa IIOBKUHHHMHT mafjo Oyaumura oaub kenagu. DbyHian
TalKapH, efu1nb KeTraH THUIHUHT KYHJAaJaHT KecUMH Kuupasiid, 6V XoJa
THIUHHHT MYCTaXKaMJHMTHHU NacaTupany. byHja# xoa1apaa THWAM FUJI-
JHpaKJap fAHTHCHUTa JapX0J1 aJMalUTHPHUJIUIIK KepakK, ake X0/1a YJIapHUHT
THILM CHHUO, MallMHAHUHT KYTU.IMaraH BakTAa TyxTal Kosummra cabab
6ynann. EAUMIUHMHT ONJMHH OJIHII Y4yH THUIIAD CHPTHHMHL KaTTIK-
JUCHHH  XaMia TO3aJMIMHH OLIMpHIL, Y3aTMaHu a0Opa3uB 3appaua.’ap
TYLWIYBHJAH HI0KH OOpHua cak.Jall XxaMmja Jo3uM O¥/rad TakaHpia Max-
CyC XUMHABUH MOJJa KVIUMATaH MOH MLILIaTHII TaBCHA 3THJAAH.

3. Tuwaap cupTHHHMHT wIHUHUWU Dbynralk xoauca,
4CCCall, HaTTa TCSUIHK Ba KaTTa HalpySha OMwian Mluvananl dH ysdl Mdddpad
yupaiign. ByHial ysaTMaJapHHHT THLLIapuiAa TeMmllepaTypa KyTapuJaiH,
THLLIAP CUPTHHHHT alipuM :oHaapuaa Mot KaTsamu y3uaub, meTasnap Oe-
BOCHTa TyTalaiu. by Xo.1 6up Heua 6op TakpopJsaHTaHAaH CYHT TemIepa-
TYpa WYyHIal Japazara eTaaiKH, MyCTaXKaMJIUTH NacTPOK MaTepHaJJap-
JaH sicarad THJAAMPAK THLIMHMHT aHa WY KOH.1api MKKHMHUHM FUJAHDaK
THIUHTa énuinb yuKaau. Xocua 6y araH meTaan Fyppadanap, HlI JaBOMHIA,
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wy THID GuniaH W/awMinia Gyarad THII CHP-
THHH CHAMPH6 unKa Oowmvaiau (92- waki, 6).
OxubaTia THWI CHPTH HOTeKuCJawMb, Y3aTMa
MIula KymdMya IWOBKHMH Ba AMHAMHKaBUH Ky4-
Jaap naipo 6ynagum. By X0 FHAAMPaKnapHH
SIHCHCUTra aJMalUTHPHII 3apyPaTHHH TYFAUPALH.
Bynaalt eMHPUIHIIHMHT OJAMHH OJIMLI YopaJa-
pu EHUJHIIHKHHT OJAMHHM OJIMLI YYYH TaBCHS
3THAraH yopasdapra yxwawaup. by Oopaia
MOl TaHJall MacaJjacura aJjoxujia >bTubop Ge- 93- max. Twur cxpruuAxr
pHul KepaK. MJIACTHK  CHJIKHILK.

4, lmacTu K cHduaxuw Emuapuaum-

HUHT 6y XHJM 1OMLIOK [N¥JaTlaH  scairaH

Te3JMId CeKMH, JeKMH KaTTa Harpyska 6uaaH yuiaiiguran ysarMadap-
Aa yupaiau. bynna#t Xonnapla THI CHPTHTA Tymajguran Kyd MebEPH-
JaH KaTTa HInkaaaHHIl KYHYH NOCH.T KHJaJH pg IOMLLIOK I'IS"JIaTHH ne-
¢opmanusiab, OKYBYaHJHK JapaxacHraia osmu6 Gopaam, oxubGaria
MeTasul MIIKaJaHWUI KYUH HyHa/aH TOMOHTa Kapab cumupuaagu. Ha-
THzaJa, €TaKJaHYBYH THJAIMDAK THHIMHHHT ujawMil KytOu aTpoduia-
KHYKHHAruHa 1y MO0KYa, eTakul FUIAMPaK THILMHHHT CUPTHAA 3Ca WY AYM-
GoKuara Moc 4yKypua Xocu.1 6yaanu (93- waka). Xocusn 6yaran aym6oKya
MJALIMIIHYHT Oy3uJMIINTa  Ba NUPOBapAMAA, THUIUIAPHMHT HILJAH YH-
KHIIMra osu6 KeJaju. YMyMaH oJrania, TYEpH JOHHXaJaHTaH Ba Tailép-
JaHTaH Yy3aTMajapia MY/KalJaHTaH MW MYAJaTH JaBOMHMAa OyHpaad
Xonuca pVit Gepmac/Mri Kepak.

Ty MaTepHanAHHHT KATTHKINTHHK OWMPUIN GYHAaH eMupUJIHIIHMHT
OJIAMHU OJIMII YOpaJapuiaH acoCHHCHAMP.

5 THWHHHT TePMUK HWJagaw # §au 6UaaH KarTt-
TUKJAQWTHPHJATraH CUDTKH KaTJAaMHHHHL KVyuub
Y ¥ KHWHU. DBynia#h xoauca, acocaH, CHhaTCH3 TEPMHMK HIUJaHTAaH FHJI-
IupakJsapia py# Gepafu. LIIYHHHT YUYH, TepMHK HuJall Taaald KHJIMHTAH
XonsapAa Oy NpPOLECCHHHT cHdatin Oaxkapu/auIuura aJoxHaa 3bTHOOp
GepHIl Kepak. s, 8

Tuman ysaTMaJapHHHT eMHDHJIHLIH I0KOPHJa KYpHO uMKMATAH XHJ-
JapHlaH W1y BakTraya eTapJiM Japazkaja TyJa ypraHu/aTaH# THILVIAPHUHT
CHHMILM XaMJa yJap CUDTHHHHT YBaJaHUO KeTHmnaup. Iy cababau, xo-
3UPTd BaKTJa THIWJIH Y3aTMa/dapHHU JOHHXanaawjga yJaap, acocaH, aHa oy
HKKH XHJ emupuanira cabab 6{.ral sryBUH op KY4JaHHIU Ba KOHTAKT
O, KYyusaanuum 6¥iiHua xucobnaHanu. by MKKY Kyu/laHHIUAAH KOHTAKT KYu-
JIAHKUI KYTIPOK axaMHsATra ara, YYHKH MabayM Y/uaMad y3aTMa yuyH Oy
KYUJAHHIIHUHT KWHAMATH y3rapMac Oy/aajd. STYBUM KYWIAHHUIHHHT KHH-
MaTHHH 5Ca MOAYJHH ¥3rapTHPHII OHJIaH KaMaHTHPUII MYMKHH.

EMHPHJIMIIHMAT KOJTaH XMUJJapH TYFPHCHIA LIYHU afiTHII KepakKKH,
xucobuatu xapa€HH/la yJIapHH aHHK 3bTHOOPTa OJIMII YCYJH X03Up4a Mab-
JYM 5Mac. JIeKMH KOHTAaKT KyuJaHMLI XHcoOra OJMHMHTaHJa THILJIAp CHPTH
6unan Gornuk 6y.ran 6apya eMHPHJIMII XOJJIapH XaM MatayM Aapaxaja
X1cobra osnunrad 6ynanu. ['apuu cyHITH Aunjapia efi/uLI Ba THUI CHDPTH-
HHHT I0JMHHO YHKHIIM KabH X0[ica apHH 3bTHPOog 3TyBYM XHcoOall yCyia-
JapH TaBcud 3THJa Gomwtaran 6y7ca-fa, ynap MAMHH HYKTaM Ha3apJAaH
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TVs1a acocsaanrad Ae6 6yamadau, IIyHHHT yuyH THLLIM v3aTmaJap Joiid-
XaJallHUHT XO03MPTH 3aMOH ycyJau cudaTHAa THUIIapHM 3TYBYM Xamja
KOHTaKT KydjaaHHw OyHuya xucob.aiira acocjaHraH VCYJa TaBCHUs 3ITH-
JajH.

48-§. Tyrpn THIWAM WHIMHAPHK FUJAMPAK THILIADHHHM 3rYBYM KYWJIAHHW
6yiinua xucoGaaw’

THuwapHu 3TYBUM KyusaHul 6yiiHya XxucobaaluHUHT MaBXYA ycyaaa-
PUHY IIAPTJAM paBHUJa HMKKH Tpynmnara OVaum MymKHH. Dupunun
rpynnara KMpyB4YH ycyJJlapia Ky4laHHU MaTepHas/ap KapLUMJHTH Kyp-
cujaru ¢popmysia Ba MyJioxa3anaap acocHia fonunaid. byuaa#t yevanapaa
THLI acOCHTa TabCHP 3TYBYM YpPHHMA Ky4 Ba y epla Xxocua O6yjanuran
KYy4JaHHIIIap KOHLEHTPaUHaCH 3bTHOOPra OJHHMAaNAM Ba THII KOHCOJLIH
KHYKMHarnHa 6anka Ae6 Kapasaau. THHMHr VayaMmJapd KyHAandaHT
KecuMy 6Viuya Tuwl GanaHAanruiad KaTTa ¢apK KWUJIMaraHJMTHAaH XH-
cobsaml HaTHXACHHH TaxXMHHHH IeHMIl MYMKHH.

WKxkunHun rpynmnara KHPYBuM ycyaaap A. B. BepxoBckuit
TaKJud 3TraH runoTesdara acocsiaHaiu. by runoresara K ypa,THiuaap sJaac-
THK JedopMallisalaHraHAa THLI aCOCHHHHT THLI VKMTa THK KeCHMH 3Mac,
6a/IKu THLI acocH OOmaHafMral YTHLI KOHHra THK 6Y/IraH «CHHUK» KeCHM
AepopmanusianMall, TeKHC XoJauda Kogaau (94- makn).. «CHHHI\» Kecum
ycyau 6uaan Xxucobaaul THIU acocHAa Xocua 6V.i1aauran KyYJaHHIIHHHT
XaKHKui KufiMaTHra 9KMH KHAMaTHM aHMKJawra WMKoH Oepand. By
ycyara 6MHOaH, pyxcaT 3TH/ATaH KYYJIAHHIUHUHT KHEMATH THILJIH FUJAH-
paKJapHH MaXcCyc CTeHAJapia CHHall Hynay 6unan TOnMu/Aray 4YUAaMJHJIHK
yerapaCHMHH 35XTHET Ko3pduuueHTHra Oysinm OuaaH aHMKJaHaid. Taxk-
puba wyHH kypcataauky, A. B. BepxoBcknil runotesacu acocHia KHJIHH-
rad xucobsap ¥3rapTupu/aMarad THILIAD YYYHTHHA SIXIIH HaTHzKa GepaiM.

VIKKMHYH rpynmara KMpyBUYM ycCya-

‘ JaplaH siHa OMpH 3JaCTHKJHK Ha3sa-

pusicura acocqanrad  6yau6, 6y

> 0 @ cosax YCyauu B. JI. YcTunenko Takaud

T 1TN& 3traH. by ycynma xucobaawmr xap

| , XHJ FHJAMPaKJap yuyH XaMMma BakKT
€Tap.IH Japaziala aHHMK HaTilAka’aap

> fx (BTN T Gepann. Adcycku, 6y ycy.aia aHaaH-
THK XHcOOJAlUHMHI XarKMH KaTTa
g OyNraHanrujaH vV WHKeHepJHK
&  npaxkTukacuaa xo3upya KVJJIaHHJ]-
" MaHaH.

X03upru BakTAa, V3aTMaJjap
JoHHXasalja, acocaH HOKOpHAa 3C-
J1aTHO yTHJITaH Ba MaTepHaJaJjap Kap-
LIKJNTH Kypcuia OGepuiran dopmy-
94- maka, Tumaapun A. B. Bepxosckitit Ja1apra acoc.1atrali xam/ia rocTt
B —— 6Vitnya xmco6sauira JOHp 21‘%54_73 Ja KYpcaThiraH ycyJiaH

cxeMa. dofnanannnag.  LIyHuHr  y4yH
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Kyfiuga aHa wy ycyJa Ousad TaumwuO ytamu3. xucobaamHuHr Oy yey-
Juia Kylujgaru coajajaliTHpuuiap Kabya KHJAHHALH:

1. Tvmira TabcHp 3TYBUH KYY YHHHT yuMra kyfuaran 6yau6, dakar
6MTTa THID BOCHTacHia y3aTHaaiu Ae6 xucobjaHalIW; MaluMHacO3JIMKIa
KyN Tapkaaras 7 Ba 8 aHHKJHK JapaxacH OMJiaH TalépJaHray THALMpaK-
Jap yuyH 6y (UKD XaKMKaTra sIKHH KeJjalH.

2. Mwkanasuw P Kyyu KaTTa 6y/MaranJurufiad xucobjaiuja 3bTH-
6opra osHHMaHIH.

3. IOKopHIa KypcaTHaTaHHAeK, THII KoHcosau 6Gasnka ne6 xapananH.
Bynpaii xonsapia THIIHHHT HCTaJraH KOHHAATH TeKHC KeCHM THII fedop-
MallMfiJlaHTaHja XaMm y3rapMall KoJaafiu, ne6 xucobjaaHaju.

By coppanaiwtupuinaap 3pTHO0pra OJIMHTaHAa THLI acOCHAA XOCHJ 6-
JlaJUTaH 3TYBYM KYWIAHHIUHHHT YMYMHH KHAMAaTH

O = 0, —0,

6Vsiaqu, neduit MyMKuH, Oy epla o, 3TyBYH MOMEHT]AH THII acoCHAH-
Xocus1 GYJlajurad Ky4JaHHI, 6, — CHKYBuM (paauan) F, Kyupau XocHa
6y/aiurad KyuJlaHH1.

Tenramkaaru (—) umopacd XHco6jaml THII aCOCHHHHT YY3WJATaH TO-
Jajapd yuyH 6a<apuJIMLINHK KYpcaTaiH.

KyuianHHMHT abcoTI0oT KHAMATH TOJaslap CHKMJTaH TOMOHJAa KaTTa
6yJsica XaM, Ta;ipHGaHuHT K ypCaTHLINIa Kypa, THLIJIap akcapuAT ToJaJgap
YV3uaraH ToMmonjaH cHHaid. UIYHHHT YuyH 10KOpHAard TeHTJHKAa O,
oJaKaa (—) HIIOpacH OJHHTaH.

Matnymkuy, FUJIAMPAKHUHT
Wlamdmga OVaraH THmiapHra
TabCHUP 5TaJHraH acoCHH KydY
YJAapHUHT CHPTHra THK 6yaub,
uaamum yu3uru Oyiuua ivaan-
ran F, kyuanp (95- waka). Opar-
Ja, FUJIRNpaK BaJH Ba YHHHT Ta-
SHYJapUHU XHcOOJallHM  OCOH-
JalITHpHW MaKcaguaa Oy Kyd
Waamnil  Kyréura kKyuupunaub,
Tauikuj 5TyBuH afinana xyu F,
6unaH paguan kyu F, ra axpa-
THJAZH. ¥Y3aTMasnapHU Xucobnari-
Jla yaap BOcHTacHZa Y3aTHJalH-
raH IOKJIaHHLI OYypOBYM MOMEHT
cudaTHaa 6epuaran 6ymaanu. Ily-
HHHT YYYH KY4JIapHMHT KHHMaTH-
HH aHMKJallja aBBa/JO aHJaHa
Ky4 MHKAOPH Tonuaub, cyHrpa
KOJITaH Ky4Jap anMKJaHamu. By-
HHUHT Y3YH TYFPH  THLULUIM FHJIH-
pPakJlapAary Ky4JapHM aHUKJallAa

Ky#ujard MyHocabaTaaphaH ¢oii-
JaJjlaHuJaju: P P 95-maks, YMyMmult Kyd Fn HUHr THIra
TaBCHDP STHIIN.
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/"’r’, ‘ Ft—_"%; Fr=Fttgaw;Fﬂ=Ft/cosaw';

> . (192)
A THIJIApHH 3TYBYH KYYJaHHwW Oyfinua

s xucob/lamida Kyd4 THUI y4Hra Ky#iujand,
/% ne6 dapa3 KHWJIHHTAHJHMTH Tyhaiyin YHH

xucoGJal Y4yH KabyJ KMAMHTaH KydJap-
~ HHHI KHAMarH KyTO HyKTacura KyiuJa-
ragjiarura Kaparania apk Kusagu, 4yHKd
6y xo/aja yMyMHHA Ky4 THII YKHTa @,
6ypyak ocTHia sMmac, Oalka a, + Aa
S - 6ypuak OCTHAZ TabcHp 3Tand (95- maks).
| AftuaranJapHi 3BTUGOpPra OJraH XoJr-

Ja 96-wakanaH KyAUJarMJIapHH €3Il
6F MYMKHH: ' g
__Fi __6F (193)

g, .= — = —— .
W *T Y bysh
‘ o = Ir (194)

¢ by S

96- waka. TuiaapHd Srysqd Kyd-
Mapuwn GyANNa xucobnaura JoHp Gy epAa Ft' afllaHa KYYHHHT xHcoG6Jjart

cxema. .
cxeMacd yd4yH ad HKJIaH ran KuHUMaTH
cosa’

F;=F COSa’ =Ft ’
COS @y

e =a,+ Aa.

F, pamuan Ky4HHHr XHCOGMaul CXeMaCH yuyH aHHKJ/aHrag gHiMaTt
sina’
fcosay”

’ . ’
F. =F sina’ =F

IOkopunaru ¢opmystanapga W = b,,-S?/6 — TUll ACOCHHHHT KapuiH-
JHK MOMEHTH; b,S — THII acOCHHHHT 03H; b, — THUIHHHT Y3VHJMATH
(Ex® TYFpH THILJIHM FHJAHpaK/Iap Y4YyH FHJIIHDAKHHHT 3HH).

IOKopuaa KeaTHpuaran MydocalaTaapiarun [ Ba S HuHr abcosmoT
KUAMaTJapDHHH aHUKJAaWw KHHAMH OYJATaHJIMIHIaH Xxucobjamija yJjapiad
doigananuw HOK yaaf. ILlyHHHT YUYH Xap XMJI MOAY/LIM THUUVIaDHUHT ¥X-
[amJHruJad (ofijananub, yaap ya4amcu3 KoscdduuHerTap 6uaaH aj-
MalUTHPHJIaH;

I'=1I/m Ba S = S/m,
Oy epaa m — MOLYJIb. )

I yu I'm6unan, S U S'm 6MIaH aaMawTHpub, XUCOOUM FOKJIAHHIN
Kosduuuentaps Ky Kpp Ba Ky, HH XaMia KY4IaHHLLIAD KOH LEHTPAIHS-
cH Haszapuii ko3pduuvenTd K, HU IBTUGOPra oOJraH XoJaAa KyHHAaruHu
€3ULMMN3 MYMKHH :

FiKpgKpoKpg [ 81 cosa’  sina’

bym v

Op = (8')2 cosay S oSy
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By udonana

6/’ cosa’ sin o’
[T ) oo K.‘. = y
(S)> cosa, S’cosag
FiKppgKg, o
Ba Jﬂb_:’h = w,, 1e6 KaGyJ KHJIHHCA, KYAHAarH MyHocaGaT XocHT

6ynanu:

w
_Y Ff Lo
m

Fp. (195)
KeatupusaraH TeHrMKJapAa, @y, COJMINTHPMAa alJjaHa KYYHHHT XHCO=
6uil kufimatH, H/MM; Ofp — 3TYBUH KyusaHH OYfiHua 4YHJaMIHJIHKKA
XHcobyaugary pyxcaT 3TWIraH Kyujaauum, MIla; m — uaamum MmOAYyJH,
MM; Yp—THW WakKJAUHHAHT Ko3pduuuentHu Jeb aTa-
Jagd. YHHHT KuiMaTH XHcoOnaHa€TraH FUJAAMpAK THILJApUHHHT COHH Ba
CHJDKMTHII KO3(pUIHEHTHHUHT (arap THIL LIAKJHTa y3rapTHPHII KUPHUTHO
Taiiépaanran 6yjca) MUK JOpura GOFJIHK DaBHILAa Maxcyc rkajBajnapiaH
éky 97-makJja KeJTHpHATaH rpadukka acocad Genrunanagu. Muku tauw-
JIM FUJIAMPAKJap YYyH THIU 1UaKJUHHHT Koadduuventn Yy HU Kyfiuaaru
tdopMyJsa acocHia aHHKJall TaBCcUA 3THJIaILPIZ

YK, e (196)

Tz +20) + 20)’

6y epia z-—Ttumap conu; K, =~2 gum6 omuamd. K. Kz Ba K,
KoabGHLHenTIap XaKUAard 3apyp MabJAyMOTJap Kelunrd naparpadia
6atacdcus Gaéd stusrad. (195) ¢opMmysa BocuracHia MaBXKYJA FHIALHPaK-
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JIADHHHT THIUM 3TYBYM KywIaHdil OyfiMda 4 JaMJIMJIMKKA XHCOGJaHalH.
Kentupuaran copmysafad fHTH y3aTMaJsap JiofiMxadamaa ofinasanuin
yuyH y OOLIKaya KYpHHMINra KeJTHpHJag#, DyHHHr yuyH aBBaJso, ¢op-
MyJajard w,, ypuura yuudar OypoByd MoMeHT T, (HM) Ousan wudoaa-
Jauran Kuimatd Kyhuomagw. Cyurpa b, Vpudra ¥,d, Ba d} ypuura
m?z? gyiuau6, mopysira HucGatan eundanu. [lynnait xwiu6,

0, =Y, FiKppKpoKra _ y 2T1KppKeoKra _ y  2TiKppKroKpg <o, .
mbe T mPpad, T 2y i
By epaan
3
m=K, /) Kre vy, (197)
Z/Y6a0pp

6y epparu K,, — €paamun KoapdpuuueHt 6yaub, Kry, Kro HHHT ypTaya
KHAMaTHHH XaM 5bTHOOpTa ojaiyu Ba TYFpH THILIM FUJJMDaKJap Y4YYH
14 ra tenr xuaub onunagu. [IIynu Hasapaa TYTHII KepaKKH, THULIAD COHH
opTraH capu Yp HUHT KMiMaTH KHUHKJamaZd. [IIYHUHT YYYH Xedu Kangail
y3rapTUPHILCH3 TaHEPJIAHTaH FUJIAMP aKJapHUHT THILIaPH JOKMO LIeCTepHA
THILIApHTa Kaparawja mycraxkaMm 6ymamgu. IIyHuHT yuyH OHp XuJT Mma-
TepHasJaH Tal€p/aHran FHJZMPAKJIH y3aTMajapHM XHcoOjauifia acocaH
IIecTepHd THILIapH 3bTHOOpra oJiMHaAM. Bopau-io FUAAKMpaKaap Xap XuJa
MaTepuaJsapiaH Tah€pJaHran 6yJca, y xoaja xap OMp FUJIAHMPaK Y4yH
Orp! Y p HHCOAT aHHKaHUG, FUALUPAKAapaH Kalicy Oupu yuyH Oy Huclat-
HUHT KHAMaTH KH4uK 6yJca, VimaHHcH XHcoOJaHalH.

Fuapupak Ba uwlecTepHs THULTADHHMHT 3TYBYM KyulaHuw Oyiuua
MYCTaXKaMJuru GHp Xunfa GYJMHILKHHHE TabMHUHJAII YYYH KyHujgard mapt
6a:KapUIHUIH  KepakK:

Oppt/Y 1 = Oppal Y po- (198)

By wapT MaTepuaJHH TYFpPH TaHJall €KH THII TIAKJHTa KUPKYBUH ac606
peflkaHH CHJKHTHLI XHCOOLTa V3rap THPHII KUPHTHIN GHyiaH 6arkapUJ/HIIn
MYMKHH.

49- §. Harpyskasnudar HOTeKMCJIMK BAa JAMHAMUKABMIA KO3DDULUUEHTIAPH

HarpyskanHHT HOTEKHCIHK KO3(HLUMEHTH BaJs TasiHUMHHHT Jedopma-
DHANaHUINHE TYhalad Harpy3KaHHHT THIN Y3YHAuru 6yinab TakcHMJIaHH-
LUHHH 3bTHOOPTa 01yBYM KOS(GHLUHEHTIUD.

MacanaH, THUIIM FUIAMPAK UKKH TASHUMHHHT KOK, ypTacuia xKoiJaul-
Marau xosyappa (98- waxa, 6, 8) Ban 6upop y 6ypyakka ofaad. By xon
TUIIra TYWAETTaH KYYHUHT THIUHHHT OUp 4eTHAa Kamain0, HKKHHYH ye-
THAA ODTHIUHTA cabab 6ymamu (AR- mavn 2} Xucofrmamna narpysra T
Y3YHJUTH Oyfinya GHp TeKuc TakcumJaHaiu Ae6 onuuran 3g#. Doukaua
Ku1nO alTranja, Harpy3KaduHI KOHIEHTPALMs/IaHHII KOS(HIHEHTH
Y3YHJUK GUpJIMTHra TYllafurad Harpy3KaHuHT YpTaua KufiMmatu Gusan
YHUHT XaKHKaTAa 6yaumy MyMKHH GyJaran sHC KaTTa KMHMaTH opacHIaru
(apkHHM XHcobra osagu:

— dmax (199)

g
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HE
P70 2

AT
min -4
yp

+—

Tmax

98- waka. THiriapra TYUWIyBYH KYUHUHT TaKCHMJIAHHWWCA Bajd 3TH-

JHUWBHHHT TabCHPH.

30-:kanBada

K g, K03pdHUHEHTHUHT aMaauil XMCOGJAILIAPIA MIIATHIAIUI AN TAXMHHUI KHitMaTAapH

T enpri- Teanuk v M/c 6yaran xonfaru Kg, KiltMa Taapn
Anitgaur HUHD KATTHK -
rapasach aneit HB 3 raua 3—¢. §—12,5
6 .350 171 1,241 1,3/1,1
350 I/1 1,15/1 1,25/1
7 ~350 1,15/1 1,35/1 1,45/1,2
>350 1,15/1 1,25/1 1,35/1,1
8 <350 1,25/1,1 1,45/1,3 —/1,4
>350 1,2/1,1 1,35/1,2 —/1,3

M 30x: KacpsapHHHr cypaTé TYFPHM THULIM Y3aTMaJjapra, Maxpaxku 3ca KHA THU-
JH y3aTMajapra TaajanyKJIugup.

6y epAa g, HAarpyskaHuHI Y3yH/IMK OupJurura TYyWAjiHraH ypraua
KuiiMaTH, Xap OGup XoJ YuyH K HHHT KHHMaTWHH XuHcoGJaG TonHu
XKyaa Mmypakka®b, Illynusr yuyH, ofaria, FUJIAHpaKJap 3TYBUH KyuJadHII
6yiiyua xucoGmanaétranga 6y koapduuvent K rp KypuHHIIA Hpoxana-
HaAM Ba KHUMaTH 99- wiakjja KedTupusirad rpaduknan onunand. Ha-

rPYy3KaH MHT JMHAMHKaBuli Ko3(PuimenTH K., HJIAIUHUIHMHT

HOAH HKJHU-

THJaH KeJquG uYMKaAuraH AMHAMHKABHH Harpy3kaHuHT Ba Wy Harpyska
TABCHPHAA THIIAA XOCHJ GYJajuraH KydJ/iaHHIIHHHT OPTHIIHHH 3BTHOOD-

ra oJlaaH,

16—2379
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Tumnapay sryBud Kyundanuw Gyfiuua xucoGramwia 6y KoshdpHnuenT-
HUHT KuimaTd 30- XaiBajjaH OJIMHHIUM MYMKHH €KH KyHMJarunya apuk-
JlaBanu:

S . 00

6y epia v, — MMHaMUKaBUil KywMMya; F,— aiimana xy4, H; &, — run-

AHpaK 35HY €KH TUII Y3YHJMCH, MM; @, — COJHMIUTHPMA 1HHaMHKaBH aii-
JlaHa Kyu:

We, = 8800 1V a, /U, (201)

6y epaa 0, — THIIM y3aTMAHMHT XHJIMHM Ba THUI WIAKJHIa Y3rapTHpHIU

KHUDHTHJITAHJIMTHHE 3BbTHOOpra OJYyBYH KO3(POHIHEHT 63"/J1}i6, yarapru-
pHJIMarad TVFpH THIWIK ysaTMaJap yuyyH 6. = 0,016; Thm wakaura {3rap-

THpHII KHPUTHJITAH TYFPH THWLIM y3aTMaslap yuyH 8. =0,011; xus Ba
IIEBPOH THWM y3aTMajdap yYyyH 3ca .= 0,006; g, — runpupak Guaau
1UeCTEpHsl KajaMmJlapu opacHjard QapKHHHT TabCHPMHU 3BTHOOpPra OJIyBYH
Ko3bpuurenT, YHUHT xufimati S1-kajpsadiad ONMHAaW; v — aiijada Tes-
JIUK, M'C; @, — MapkKasJapapo Macota, mMM; K, — Harpy3KaHHHT THIIap-
apo TaKCHMJIAHHIUMHH 3BTHOOpPra OJNyBu¥ KOS(HUHEHT, TYFPH THULIH
FUJIMpaK/ap Ba &g < 1 6Ysiran KUt THUWIK FUJAMpakJap yuyd K. =I,
K pg HUHT guiiMat 99- wakajard rpadukiad OJUHAAH.

3l-xkajgsaa

IF'OCT 1643—72 12 Gearuyaurad GUp TeKHcIa
HUaw S¥fHua aHMKAMK  JAapazKacH-

Moayas m, mM p ’ 5 l 6 l 7 l 8 I 9

2o KO3(DHUHEHTHHNT KHAMATIApDH

3,5 raua 17 28 38 47 56 73
3,5 nau 10 raua 22 31 42 53 61 82
10 1nan xaTTa —_— 37 48 64 73 100

Hlyuaait kuau6 (195) dopmyaa BocHTacHAa MaB/KYA y3aTMa/lapHUHT
3ryBYM KY4JaHHLI GYiMya YnJaMIuaury Xucobnanaan. Arap sryBuu Kyu-
Janum Gyduua siHTH y3aTMa Jofinxadaw Tanal KuJuHCa (0OAaTiaa, STYBUM
Kyunanuu G6yiiMua Jo0fiuXanall OudK y3aTmajap YUYYH TaBCHs 3THJAI1H),
VHY Ky#ujard TaptuOaa O0akapHul MYMKHH.

JlofinxaJaul YuyH y3aTuJajurad KyBBat N, y3aTHlI COHH & XaMm/a BaJ-
JapjaH GUPHHMHT afiyIaHMII YacTOTacH 71, €KH 1, 6epuiran 6ynaau.

ABBaJIO FUJIJMpaK Ba lUeCTepPHs yuyH maTepHas TaHaalb, ymaap y4yH
STYBYUM KyuldaHum OyiHua pyxcaT 3THATaH KYYaIaHHII aHUKJaHaAM.
CyHrpa 1IecTepHsl THULIAPHHUHT cOHM Gesirunanald. BYynAa Zj min = 17
6ysuwK Kepak. Tesquru xaTta 63.nran ysaTMasapia Xocus1 OyJnaaurad
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99- waka. Kpg Ba Kyg Ko3dpuuuentIapunu Taniau-
ra goup rpadukJsap.

WOBKMHHM GHp 03 6ysca-ma, KamallTHpPHII MaKcajua 2, >> 25 KuJub
OJIMLL TABCH S 3THJIaJM. ¥ 3aTHLI COHU u Ba Ge/ITHJIaHTaH 2, JaH ¢oilfiaaaHHO,
Z, aHUKJaHAJH:

Zz = Zl-u.
2z, Ba z, JADHEHT KHIMaTHAaH Qoitnananu6, 97- wakiajaH Y, Tonuaanm.
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Funnupak Ba wecrepHsl yuyH o, Y, HHCCaTHHHT yuAMATH an1lKJa-
HH6, 6y HMcOAT FuJAMpaK/JapjaH kalCH 6MpH Y4yH KHuuK GVJaca, YViua-
HHUCH acoCHAa XHcobJaall MU GaXKapHJaiH.

32-kalBaJiaH FUJAMPaK SHHHUHT JuameTpura HHCOGaTHHH ndoaaioByH
Ko3dduumnenT KufiMmatn Genrnnanany.

32-xkagBaa

VPpg = by /d HANr TaBCHA 3THAraH KHAMaTaAapH

FHJIJIHPEKHEPHHHI‘ TasHyJapra Tum CHPTHIMHT KATTHKIHIH
HHcOaTaH xofJallyBH
HB, éxn HB, < 350 HB, ea HB, > 350
Cummerpuk 6yarania 0,8—1,4 0,4—0,9
Hocummerpnk 6yJradia 0,6—1,2 0,3—0,6
Koncoab 6yarania 0,3—0,4 0,2—0,25

*Krp Ba Kpy xosbduunentnap anugaanrad, (197) dopmysa acocupa
MOAYJb KMHMATH TonuJalH. MoayaHuHT ¢opmyJaa BOcHTacHAa aHHKJaH-
rad xuiimatu I'OCTaa 6epuaran KuitmMaTiapura conHmTHpuaub, yaapHHHT
SHI SIKMH KeJraH KaTTacH TaHJaHaju. DyHaaH Tamikapd, MOAYJHM TaH-
Jauja KyHuaary myJsoxasalapra 3btHbop 6epuil Kepaxk. Moaynu KuymK,
THILJIAPH COHH 3Ca KaTTa OV.iraH FUNAMpaKaaD y3aTMalHMHT DaBOH HILJa-
UIMHK TabMWHJAHAY Ba ap30oHTa Tywaad. JlekHH MOAYJ b KHYpalraH capu
y3aTMaHHHT NHLIHKJIMIUIa Ba aHUKJIUK Japaykacura kY iuiaaauran tanaémaap
opTaju, YyHKM OyHI1all Xoasapia THILJIADHUHT CHHHUIL SXTHMOJIH KYYasaH.
Iy ca6abau MabayM KY4 y3aTHIl YYYH MYJKaJJaHraH ysaTMajapia Mo-
LVJAHHHT KuiiMatiHK 1,5 2w JaH KaM KManb 01MacauK TaBCHA 3THIaH.

Moayap karra 6GyaraHia THIIHMHT VJ4aMJapH XaM KaTTa GVjalH.
Byuaail Tunap Te3 eiiunn6 KerMalal Ba yBaJlaHUII npolleccH €olsaH-
raHjaH KefHH XaM aHyYa BaKT HIalA¥. MOAYNHUHT TYFPH TaHJaHTaHJU-
TUra TyJa HMIIOHY XOCHJ KMJAHII YYYH THIIHHHT MYCTaxKaMJHIH 3TYBYH
Kyynaauuin 6yirua (195) dopmyna acocupa Texkwnpud Kypuaain. Arap
6yHAa KOHUKapCH3 HaTH:Ka YHMKcCa, /M Ba ¢ HUHI KUHMaTiapy y3rapTHpH-
JaajH.

[yuaait xuaud, MOIVIHHHT KUiMaTH XaKkKja OMp Kapopra KeJuWHTaH-
JaH CYHT, THULTapPHKHT COHM MabjayM OYaraHu Xosja, y3aTMaHUHT KOJ-
raH reoMeTpHK {JyamaapuHi Xucobnab Tonuil KHHHH 3Mac.

50-8. Kug Ba IeBpOH THILIH UHJAHHTIDHK V34T MaJapHH 3ryBYH
Ky4JaHH 6yiduua XHCOOMALIHMHI Y3Hra Xoc XyCYCHSATJapH

YMyMaH oJgrasja, KHs Ba 1lIeBPpOH THIJM Yy3aTMajlapHH Xucobsall
TV'FPH THILIH Y3aTmajJapHH XHcoO.all XKabuaup. AMMO KUs THIIJIH FHJI-
JupaKJjapla HaalMiujga c¢akar O6uTra T 6Vnaau, ae6 kKabya Kuaub
6yMalay, YYHKH KMS THILJIH FHJAMpPaKJapHHUHT OHp BaKTAa HiallMiija
O6ynaaurad THIJIapM COHM, KOJaBepCa, KOHTAKT YM3HFUHUHT Y3YHJIUTH
TYFPH THULIM FUJHDaKJapHUKUIa KaparaHja OpTHK 6y/1aiy, KHsS THILJIH
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ruajupakaapHunr ad3aanury xaM asa wyHja. llyHusr yuyH Xam Oup
XuJ VJI4amJaH, KUs THLILJIM FHJAAHPaKKa TVFPH THULIM FUIAYPAKHUKHIAH
OPTHKPOK Harpysxa 6epuil MyMKHH. DVHAaH Tamkapu, KHS THILIH FU.I-
AupakJjapia THIUIap uJjalikiwra 6up 4YeTjaH WKKHHYH ueTra TOMOH acTa-
ceKHH KHpHIIaay. HaTu:kajda ysaTMa LIOBKHHCH3 HIJaiaH.

Kusa THIIH FusaMpakJapia €H KOoNJaHKW KosdduuueHTH 10MMO GHp-
JaH Katra 6ynain. By nperaw cys3 umamminga 63¥,aiurad THILIED COHH
XamMMa BaKT OMTTaJaH OPTHK OyJalH JAeMaKiup.

Konanuw koadbrinenTH | ra TeHr 1e6 o/MHIal TaKIMPAa XaM KOHTaKT
YH3HFH OMTTa THUII Y3VHJHTKAAH KaTTa OyJjaau.

by
= s By (202)
arap KonJanuul kKospuuuesT €, 6y/ca, KOHTAKT 4u3uFH OyniaH XaMm

KarTta, S’bHH

Iy

- (203)

6ysann. JlekMu WYHH HasapAa TYTHMII KepakkH, aiiTuaran ¢uxpiap yx
6Vfinua xonyanum KosthduuyenTH

OysraH XoslarHHa acocJaMAMp, 6y epAa b, — FILTAMPaKHHHT 3HH;, p, —
€H KalaMm.

Taxpu6a mIyHH KypcaTaiukH, THULIAp KYpCaTHJATAH KOHTAKT UKH3HUFH
6ViiMua xaMMa BakT xaM TyJa Tern6 TypaBepMmaiau, By xXoa 3bTi6opra
OJIMHTaH/Ja KOHTAKT YM3HFHHHHT Y3YHJMIH KyHHAarHya aHHKJaHaiH:

b.. by
p=— E e—— 13 . R
Iy =Ko oo o (0,9 1,0) ¢, o b (204)
1

Wyspait Kuan6, KUA THWIM FHJAAHpaKJaapia TVFPH THIWIM  FHJIAU-
pakJapjarujex Harpyska ¢axkat 6uTTa THUIra TyWwaid jge6 KabyJa KH.ING
6vamaimy. Jemax, KHA THUWIM FHJAJHpakJapla Xap GHp THW TYFpH
THUJIH FUJIAHDAKJIapHHKATA Kaparanja OPTHK Harpyskara uujafiaM.

KHs1 THIH FHJAAMPAKHHHI THIIMIA TabCHP 3TyB4H Kyujiap 100-
makaja Kypcatuiaran. Bynla Tvwra Tabcup 3TYBUH yMymuil F, Kyu yura
TAaIKWJl 3TYBUM Kyura axpasgaju: aiana kyu F,= 2T,'d;; ¥k 6Vinab
H¥namaran kyu F, = F,tgf; Vkka THK V#iHaaran painan Kyu

. [ _ tg [« 293}
F,=F/tga,=F

tcos B°

YMyMHH KYYHHHT Yy3H:

F=_f —__F (205)

B cosap  €OSay-cOSP

K{ypuuu6 TypubaukH, Kuaauxk Oypuyaru  HHMHI OpTHWIH OHaaH VK
6yi11ab HyHaaran Ky4 F, HUHT KMAMaTH OpTafu. Tasnura Kywnmya Tab-
cup KypcaTyBun OyHlail KYYHHHT MaBXYAIMTM KHA THULIH Y3aTMaaap-
HUHT acocHil KaMuMJMTH XHcoOjaHafd. By KaMUMJHMKHHM LI€BPOH THIILIH
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100- waxn. Kust Tumra TabCHpP 3TVBUH 101- maka. Illespon
KyuJsap. THIOIH  FUAAUPaKKa
TabCHP 3TYBYH Kyu-

Jap.

FUJAAMPAK HILIATHIL Hyjad GusaH uyxomm MymkuH (101-waka), YYHKH
OyHaail FUAHpaK THUIApHAa VK 6Vinab iyHaaran Kyunap 6up XxuJa Kui-
MaTiu MKKM KMCMI2H 146opaT 6\'Jmo Kapama-KapLiy AyHanTaHd Y4yH
FUJTHD aKHHHT V3una MVBO"aHaTJ'IaLIJH6 TasiH4ra Kymm\ma TabCUp Kyp-
catMaiinn. BHPOK, MIeBPOH THULIH THAAMpaKkaap Talépaall TeXHOJOTHK
KHXaTAaH Mypakkabpormup. KOKopuaa afiTuaraniapuu 3»THOOpPra o/raH
X0.11a KHSl THIIH FHJANMPAKJAapHU 3CyBUM KydsaaHum G6yiuuya xucobualu
YUYYH KYHMAArd KYPUHUILIATH (GOPMYJa TaBCHS STHJALH:

=Y YBYﬁ__ g (206)

Fp’

By dopMysnaHHHT TFpDH TuIUIHM FHAQUPAKJAPHM XucoGJall yYyyH TaB-
cusi Kuaubran (199) dopmysazan ¢apku Y, Ba YB koathduLHenTaap-

HUHT MaBXyAJuruanp. Bynnaw Tawkapu, dopmysanard w,, xy#Aupardaya
T ONUJIaAH:

= Fp, KF“JZ;&KF” H/mou

Yﬁ ~=C0S p—THLIIAPHHHT KUSATHHH SBTHGOPTa OJyBUH KOSQULHERT; Y, =

I
% g — THUVIADHUHT KOMIAHHIIMHH pTHOOPTa OJYBUH KO3POUIIHEHT.
=S (o2

_ St S - G oo i ..
“H KULVdHMIL RUSPWnLkerin ©, HH nyndiparydia alihgdall 74sCHdna 37d-

nazn (TOCT 16532—70)
[1 88—32( 1)](:05 B. (207)

2,z

() uwopacH TamKH THIWIH, (—) 3C2 HYKH THLUVIM HJlamMadapra taaliyk-
auaup. Oparaa, e, > 1 BaK,= (0,9...1,0) 6Ynmanu. Ko,—VyK Gyituya Kon-
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Japu Koshduurent, By Ko3d-
$uinent &g = b, sinp'(nm)>

1 6Varau I\HH THUIJH FUJAJHPaK- /7\
Jlap yuyH KyHiuaariya TonnJaajM:

! =
Kpp =14 +(e,—1)(n" —3)V/
(4e,), /@? <
6y epaan’ — y3aTMaHHHT aHUK-
JIHK JapaKacH.

(206) dopMynaHuHT Xycy- /7\
cUATIapHjaH siHa OHPH LUYKH, 102 K knapza K
; - - lIaK.1. HA THULIH FHJILHDpAKAAp, eJ-
VHJlar¥ THII LIAKJHHHHT K03¢ THpHATAH TWIAGPAH TOMWTZ ZOMp  CXeMa.
(HUKEHTH THLIADHHHT XakKH-

Kuil conura Kapab 3mac, 6asaKH

KeITHPWATaH TYFPH THUNIHM  FHJIAMPaK THIIMapUHUHT COHHIa Kapab
onuHamu. Kus THIDHUHT AYHAIMIINTA THK $TKa3uJATaH TEKHC/IMKAA aHa Wy
KeITHPWIraH FUJAAMPAKHH u}oAasoBuM lwuaksa xocHa 6%iaau 1e6 ¢apas
Kuiaunagd. Kus Tnwra tux 6yaray TeKHCJAMK FHIAHPZKHHHT KyHAagaHr
KecUMHAa aaaunc xocua kuaaan (102- waksaj. By 341uf0CHUHT YKJapH
__ d

" 2cosB

6ynaau. Mapaymku, 6ynaait 3AMMNCHU STPWJIMK DaiMycH r, GVJras
afiiaHa GMJIaH aJIMALITHPHLI MYMKUH:

_d'
C———Q,

PR e d

V.7 ¢ T 2costp
Ana my afinana KeATHPHATaH TYFPH THUWIM FHJAIMPAKHUAT  GOLIJIAHFUY
afitagack G6ynazn. [emak,
d
dy =2y = —p
6y epaa d — KHMSl THULIH FIVIAMPAKHHHT AHaMeTpu. Y X011a KeJTHpua-
raH FUJIJUPAK THIIJIAPUHHHT COHU

dy _ d _oomz 0z

2y = mp o m, cos® P o my cos P - cos® 8

(208)

6Va1any.

lynzait Kuaub, KKs THIIVIAPH COHYU 2z 6YaraH FUJAAHPAKHH 3TYBUH KYY-
JaHuw 6yinua xucobaawna (206) cdopmysagard Yy HHHT KHiMaTH Z Ta
sMac, 6ankH &, ra Kapab onmHagu. BunobGapuy, kusauk 6ypuaru f uu
KaTTaJlaliTHpUII #yau OusaH z, HH KynakTupuw, 6y GujaH 3ca FUAAH-
PaKHHHT Harpy3KacHHH OLUMPHII MYMKMH.

P HUHT KhiiMaTHHH TaHJaliga KyHujgaruaapra >bTH6op OepHuln Kepak.
YMyMaH oJraHja, Kuf THIIH FUJAMpakJsap TYFPH THILJM FHJIIHpaK-
JapiaH KuMmMat typajad. LIIYHHUHT yuyH KHAIuK O6ypuard KHuuk OV.1ran
FHJAMPaKJap umartdin Gedoiina. bupox, f HuB! KaTTasnawmyBu VK 67Haab
HyHanNyBYH KYYHHHT KaTTaJjalllyBula, KoJjaBepca, TagH4 Ba y3aTMaHHHT
raba puT VJYamaapMHUHT OopTHIUMra 0u0 Kenaau. Iynuur yuyn I'OCT
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2185—66 ra Kxypa, Kusl THIWIK FUAgupakaap yuyr B = 8°—25°, meBpon
THILVIH FUJIAMPaKaap yuyn aca B = 25°-—40° Kuaub osiiu TaBCU sl STUJIALH.
Kus Ba LIeBPOH THLUMAM FHJIAHPAKJIADHH 3TYBUH Kyujauum 6yiuya goHu-
XaJjall 3apypHATH TYEMATaHa MOAY/Ib TYFPH THILIM y3aTMaJsap YUYyH
TaBcds stuarad (197) ¢opmyJsa BocuTacHia aHHKjaHaiu. Paxar popmy-
nary ko3pduunedT Kp = 11,2 Kuiub oauHan.

XHcobnallHHHT KOJTaH TapTHOH TYFPM THLWIH y3aTMaJlapHH JIOHH-
xagaugard Kabu Ojvagu. PakaT TreoMeTPHK V/damyiapHH aHHUKJalla

a, = 0,5 m(z, + 2,) = 2’;'—055 zg (209)

3KaHJIHrUra 3bTubop GepHil Kepak.

51-§. Tyrpn THWIH UHIMHIPHK TUIAAHPAK THLIIAPHHH KOHT aKT
Kyunanum GyHuua Xucobaam

IOKopuaa aliTué yTHAraHUAEK, FUIIHpAK THULLIAPH CHPTHHHHI YBaJja-
HHIUMTa acocHi cabal KOHTaKT KyuranHwaup. UIYHHHT y4yH, KynHHya,
THUIHM y3aTMaJapHH JOHHXajalljfa THIIAp KOHTAaKT KyuJaHuil GyiiHda
xucob.1aHafn. By KYYIaHHIUHH aHHKJaUl YYYH SBOJILBEHTA, WIAapPTJIH pa-
BHILIA, PafMyCH THLIHMHI MKW KYTOHJAAry STPUJIHK pajuyCcHra TeHT
Oyarad uuiadeAp OuJIaH aJMalWTHPHIALH.

MKKi wuauHap opacijard KOHTaKT KyYJIaHUIIHMHT KUAMATHHH aHMK-
Jaw MacagaciHH 6upunyn 6yau6 I' T'epn xas Kuapk. By macananu xan
KUJIMILAA: a) KY4JaHHLI VY3rapMac UMK, Ousad, si’bHH CTaTHK paBHILja
TabCHP 3Tafu; O) TabCHP ITYBUH KYY cHPTra Tk Hynaaran O3sianu Ba
vpuHMa Kyu Gyamaiiiu; B) CHUPTVIap moffaHMailiM; T) feTaljap HAeas
XOJlaTJard 3/1aCTHK MaTepHaasiaplaH sicanirad, 1e6 Kabysa KuJaHHaIu.

Tabwuniiky, THwapHUHT (ald-
HYKca, €nuK ysaTMaJlapfard ruJ-
JHpaK THUIAPDHHHHT) XaKHKHH
WIlJIall LIapOUTH IOKOpHIa Kipca-
THUJITAH LIApPOMTJaH KaTTta dapk
Kujaagd. IIyHHHT Y4YyH CYHITH
Auanapja THUWJAPHH  KOHTaKT
KyulaHuin Gyiinya xucobmai
YCYJMHY TaKOMMJIJAIUTHPHIL CO-
XacHia Kylda  Kyn  HAMUH-
TaJKUKOT Huiapd Oa:xapuiaid.
Kymnagan b. C. Koanbckuit
Ba M. M. CaBepuH kabH ojiuMJap
THWIAp CUPTHHHUHT y3apo TyTaul
;zofinra AUD RAKTHHHE V3HAa XaM
HOpMaJ, XaM YPHHMa Ky4 TabCHP
3TaérraH XOJIHH TeKIWHpH6, Hi-
KaJaHHIW KYYHHHHT MaBXYIJH-
rigd, Oyud 3ca XucobJaalja
103- waka. Tuwnaped KOHT2KT KyyJaHHW 313Tn6opra OJIHW ~ 3apYp.IHTHHH

6yfinya xucobaawra JOHp cxema, kypcarausaap.  XO3HPrd 3aMOH
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HYKTaH Ha3apHuJaH KaparaHja 6Mp-OHDHHHHT yCTHJa [CHpnaHub HulLIaliiu-
raH JeTa/JIapHUHT HULTafl OJHMIN-OIMACHMTd (hakaT KOHTaKT KydaaHuUIra
60rnuK 3Mac. by Gopaja GakapuaradH u3sJjgaHMILJap CYHITH fnnanapaa
TYFPH Ba KUs THILJIM y3aTMasIapHU XUco6Jaw TapTUOUHH CTaHAapTJaliTH-
puwra (I'OCT 21354—75) umKkoH 6epau. Kyfnna crangaptia k¥ pcatui-
raH xuco6jau acocnapu 6unaH TaHUIHAMH3,

CranjapTia KypcaTuaraH ycyJa ioKopuia 3caatib Vruaran I'. T'epit
TakJH( 3TraH TaxXMHHHUH ycys acocuia spaTHJsrad. by ycyara kypa Tuil
CHpTJIapH HJalMLl KyTOHAa pajdycaapu p, Ba p. 6iaraH nuanHap aeb
Kapa.;;m, y epiaru KOHTAKT KYyuWlaHUUI KYHHAaruua anukJanaau (103-
maxJa):

E
0, = ]/L—V , (210)
Py 21 (1l —w?)
6y epaa ¢ — THII CHpTUra THK OyJran coadmtupMa Kyy 6YsH6, KyHH-
Jaruda aHHKJaHaiH:
YHt .
q = WH MM, (211)
6y epia K, xo>pduumentd raxmuuan 0,95 ra Tewr Ku/aMG OJIHMHAIY;
€, — €H TOMOH KOMJIaHMWl Ko3(PdrumenTy; w,, —COJHWTHPMA aiilaHa Ky4-
HUHT XHCOOMH KMiMaTH 6y/u6, xyHuaardua TOMUJIAIH:

Fy

Wy = EKH{'} Ky Ky s (212)
Oy epraru K, vu 99-makigad, K, HE amaqiii xucobiawviapaa TVFpu
THLVIM  y3atMagdap yuyH 1,03 . 1,1, Kus THILIM y3aTMmajap VYyH
1 1,1 opannrufa onunHany €k KyHupara MyHoca6aTiaH TOMHJAlH:
KHZ) =1 + vabw/(-FlKHa KHﬁ)' (212' a)
6y TeHrJukia K, — Harpy3KaHHHT THILIAPAPO TAKCHMJIAHMLIHHH 3IDBTH-
6opra onysyd Ko3(pduiueHt, TYFPH THULIM Fuaaupakaap yuyn K, =1;
KMl THULTY FHJIAMpaKJap YY4yH KajBaljaH oJgdnaid Ba 1,01 1,16
opa/uruaa 6yJamd; w, -— COJHIUTHPMA alJlaHa AHHAMHKaBHH Ky4 G6Y-

aub, KHMaTH KyHujaryya anuKJ/dHajad:

w,, = 8,80V a,/u, (212, 6)

6y epnaru g, koapduurent 3l-aasaniaun, 6, Kospduuuent sca 33-
aNBaJJAH OJMHHAIMU.
33-xkapgsan

THW CHPTHHUHT KATTHRAMTH THIIHHHT XHJH [By%3
Funpupaknapaan OGHPUHHHr KaT- YaraptupuaMaran TYFPH THLI 0,006
Tuaurn HB < 350 6ynranma YarapTupusarau TYFpU TH 0,004

Kust tHwmr 0,002
Funnupaxkaapauur KaTTHKJIMT I YaraprupuiMaran TYFpH THII 0,014
HB > 350 ‘6yaraunpa VarapTHpHAraH TYFPH THUI 0,010
Kua tH 0,004




FOCTaa kentupuarad xucobdawr gopMmyJacd TYFpU THIIE Ba  Kus
TUUWVIA FUNAMPAKAAD Y4yH YMYMHit OYy/ranjurd tydaiau Gvaiail gop-
MyJara 3ra 6yaum yuya (210) ngonanaru p, {H¥ TonMmAA TVFPH THIU-
JId 5KBUBAJIEHT FUJAMpaKKa acocsanamu3 (208):

dy; . dgq Sin oy

Pr= ——sina, = 'W?
. Ao SIN Oy

o = =5 SiNGL = T g

Hemax,

1 1 1 2cos*h 2 cos’f
pv 01— 0y dulsinag — dygsinda
__ 2cos®P ( 1)__2(ut1)c052[3

= I +=—
dwl sin Gy u

dgqt SiN Gy
6ysanu, 6y epaa (--) MIUIOpAacH CHPTKM THILIIH HJamMara, (—) Huopa-
CH 3Ca HYKU THULTH MJaIMara TaaJJyK/JAHIHD. ¢ Ba X03upruma 1'p,
yuyn Tomuarad Hudonauu (210) dopmysaara kViumb, cosa,-sine,, =
=sin 2a,/2 skaHJurd 3bTHGOpPra OJIMHCA, KVHUIAarura sra GV/aMmus:
/w4 = 1) cos? B __E

K, eq duq sin 20y, 27 (1 —?)

0'H==]

By epaa

1 2 cos®P'sin2a, = Z,;

|

(! —v?) =

VY(Ke,) =2,

Jae6 Gearuna6, Kyiuiard HPoAaHU €3dUI MYyMKHH:

M;

/'”:;'Ht w1

oy =ZyZyZ. |/ S <o, (213)

wl u

6y epaa Z, — wnammia OY/rad THI CHPTVIAPDUHAHT [IAKJIMHH 3IBTH-
Gopra onyBud Ko3dpuuuenT (6y Ko3ppuuueHT 34- KalABalAaH OAHHAIM).

34-Aaasa.l
Wnawnmna 6Gyaran THID CHDTHHAHT WAKAWHH HHOGatra oayBuM Kospduuuent Zp,

CHIKHTHLL KO3d)d)H‘H.He!{‘l‘MHH{-H' HUCGHH Ku#MaTH
TuwAApHHET KUSAHK Gypuaru § (6 = %9) /(20 T+ 25)
0,02 l 0.01 | o005 | o |—0.005 | —001 |—0.015
| | 1 | ! | |

0 1,62 { 1,68 ( 1,71 (1,76 { 1,83 1,93 | 2,14
10 1,601 1,661,690 1,74 | 1,80 1,90 | 2,07
15 1,68 11,63 (1,67 (1,711 1,77 1,86 | 2,00
20 1,65 1,60 | 1,63 | 1,67 | 1,721 1,80 ) 1,91
25 1,52 | 1,57 | 1,59 1,62 | 1,67 || 1,73 | 1,81
30 1,48 11,52 | 1,54 | 1,56 | 1,60 1,65 1,70
35 1,42 11,46 1,48 1,50 | 1,531 1,56 | 1,60
40 1,37 | 1,39 | 1,41 | 1,42 | 1,45 1,47 | 1,50
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=WJallkllifa 6Yyrad FUgupak MaTePHa/JaPHHHHT MEXaHHWKaBHH Xxoc-
caJlapHHHU 2BTHOOPTa 01yBUH KO3dduuuenT (6y Kosdduuuest 35-xkajBaJ-
JlaH OJIMHAH); Z, = KOHTaKT YUH3HFHHHMHT YMYMHH Y3YHJUTHHH 3bTHOOPTa
OJ1yBYH KO3()(PULHEHT, TYFPH THIIH FUJIAMDPaKJIap XaMAa KOMJIaHHII KO3
¢uunents e,=0,9 Gy/Iran Kksi THULIH FHIRMPAKAAD YIYH Z =1 (d—¢)/3;

g2 0,9 6ym‘a}ma aca Z, =V l/e KHJIKG OJIMHAAH; KeJITHPHIraH Hdo-
;La.napnaru €H KOMJIaHHIII Ko§¢¢)uuueHTn e, (207) dopyysna Bocuracuia

aHHKJIaHAJH.

(213) dopMyna BocuTacHia TeoMETPHK VJ/4YaMJaapu MabayM GyJaran
FUJIIMPaKJApHUHT MYCTaXKaMJIMTH TEKWHPHJaAH. SIHrH  y3aTMasapHH
Joiinxasnamaa toinananum yuys (213) dopaysa GomKa KypHHMUIITA KeJTH-
punand. BywuHr yuyn yuparu w,, vu F, 6unan, F, uu sca T, Gusan
ndonanab, ¢, = b,/d, SKaHJUrHHH IBTHOOpPra OJraH X0J/Ja KeJTHpHJI-
rag ¢opMysia. d, ra HHCOaTaH eunJand. Hemak,

Wy, Fy 2Ty
dy = 1b KHBKHDKHOL d3 1 Wod KHBKH.; KHa.'

By udonanu (201) dopmynara gyicak,

(u=xl)

—ZHZMZel/ a3 ou KHﬁKHuKHa. u <O’MP

6Vnanu, By ep,ua:;/(Zh,ZMZe)2 2K, K =K, ne6 Gearunab, ¢opmy.a-
HU d,, Ta HACGAaTaH edcak, KyHuaarura sra GyJiamH3:

d, =K —_—— 214
wl d 'q)ba'o';;p u . ( )
Arap (213) ¢opmynanaru w,, uu F, 6uaan, F, uu T, Gunan udonana-
rad, T, vM T,'u 6uaan, d, uu 2a_ (u 4 1) 6unan anMamtupub, §P,, =

3.
p— P’ 2 —
= b,/a, SKanJuruH# 3bTHOOpra oaran xonaay (Z,Z,.Z.)?-0,59K, K. =
= K, Ae6 Gearunab, acocuii dopmysanH a. ra HUcOaTaH edcak, KYyHH-
Jarura sra GyJiaMus:

3/ Tol g

a, =K, (ux1) ]/ (215)

= e
uzcup 'lpba

By epparu Fusaupak SHMHMHT MapkasJjapapo Mmacoda 6yitHua Kosbbuuu-
eHTH P,, KYHUJard MyHocabatiad TONUJIajM :

1‘pba=2¢bd/(u+ l)' (216)

Harpyskanvur Fuiaaupax sHY (KM THII y3YHJAHrH) GYilia6 TakcHMJIaHH-
IIMHHY 3bTHOOPra oJyBYM KOahPHUIHeHT K} HUHT  KHiMaTH 99- maxJaian

Gearuianaad. Epaamun xosdduumentaap K, Ba K, HUHI KUAMATNapHHH
35- KaJBajjaH OJIMII MYMKHH.
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35-xagsaan

[1lecTepss Ba FHAAHPIK MaTepHaan

Fuaanpax

.
Koapduunent TYPH nyaat | nyaat | nyaat | Yysaw T.reo't.l"m acn 1;13;2
p¥aar | yysn | 6poH3a | uyad n{aar | M¥aar ngaaT

K,, MIa'’s Tyepir tuman | 495 | 445 | 430 | 415 | 200 | 2251 155

Kna 1uuan 430 | 390 | 370 | 360 170 195 135

KgMIMa'" Tvepn Tt | 770 | 700 | 680 | 645 | 310 | 360 | 240
Kua Ty 675 | 610 | 600 | 565 | 270 | 310 210

Kp M’ Tirpu Towt| 520 | 470 | 450 | 435 | 210 | 235 | 160
’ Rust THULTI 450 | 410 ) 390 | 380 | 180 | 205 | 140

Z, MITa' 2 | = | ere| e 225 200|605 35475

[ynaait kuub, (214) Ba (215) dopMmyianapian sHTUW ysaTMaJlap Jofd-
Xanauria QofigajJaHum MyMKHH. BYHUHT yuyH ysaThsaidrad KyBBaT (éxu
mMomeHT 7, Hw), Badslapiaan GHPUHUHT al/IaHMUIIAp 4acToTacu A, €KH n,
Xamjaa Vv3aTHLI COHM ¢ MaBJAYM 6VJIHUIM Kepak. ¥ 3aTMaHu JoHuXaslaw yuyH
aBBas0 FHJJMPAK./apra Matepua/iap TaHJaHuG, yJjap y4yH pyxcaT 3THJ-
Tan KywlaHHIIJapHHHT KHAMAaTH auukJanaiu, ¢yurpa (214) dopmyaa Bo-
cutacMia d; ¢ku (215) ¢opaysia opkaau a, Tomuaaiu. Ogataard pe-
AYKTOPJIapHHHT THILIH V3aTMmagapHHy JoduxaJgawia (215) dopayaanax,
TE3JIHKJap KyTHCH Ba U1V Kabu Maxcyc peldyKTOpJapHH JoiuXadamja (214)
¢opny.iadan oitaananum Tascus sTuaand. Popmynanap eocHtacHua d,
€KH @., HUHT KHHMATH TomuJaray, vaapjaw (oiddanauub, FUIAHPAKHUHT
TaxXMUHHA 3HH aHHUKJaHAH;

b =Y,;+d.1 €U by, =P, -a,. (217)

36-3Ka1Ba/Mfiad FUJIMPAK SHUHHHT MOAY.ra Hic6aTaH Ko3(bQpHIHEHTH Y,
TaHJaHalu. By sca MOIV/IHM aHMKJawra WMKOH 6epaj:
m="0b./,. (218)
Moay/IHHHT TonmuJIrad KUAMATH CTaHAapTAard KuiMare GuJaH TaKKoc-
JlaHald Ba CTAHAApTJard 3HT SIKHH Kartracll oJudaau. CYHrpa tuuwiap

36-xkagman
Moayauu Tanaawra KOMp

FHUAIHPaKHIIT HIAATHIHI AKOf1L l Yo by jm
KaTTa Harpyskami aunk ysarmastapia: Bad Ba TasHY.JapHHHT
GUKpaITH 1OKOpIT fapakaja GVJraHla
HB 350 45 .30
np -~ 350 30...20
Peavkrop Tnnuiarn v3aTMalapia
HB 350 30...25
HB 350 20...15
Haaumuigary aHIKTIK Japakaclra a’toxiia tagtab gifimimaiiin-
raH OYHK Yy3aTMaJap (Kpawalap) Xamia KyiMa FuJIfnpaKJap Hil-
JaTHAaZHraH MexaHlaM.Iapia 15...10
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cOHH TaH.1a0 0.1HHHMO, Y3aTMAHMHT KO.1Taf TeOMeTpPHK VauamiIapH XucoO-
nab tonuaaiM. Jlofinxagam TapTHOM w1y GOOHMHUT CYHTHIa KeJITHPHATAH
MacaaHd eyHaa 6aTadpcu1 6a€H KU.IHHTaH.

Fuaanpak jauamaapu mataym 63aray, THULIApHH 3TYBYHM KYuJaHHLI
6yiuua myctaxkamauru (193) dopmy.a BocuTacuaa Tekmipub KypuJaaiu.
Mozaynb KuAMaTHHM cTaHpapTaard KHiMaTH OMJIAH MOCJALITHPHLI HATH-
»Kacujaa, @, HUHT facTyal TonuJaraH KUiMaTHra Ty3aTHII KUPHUTHLI 3apy-
paTH TYFUJIHILM MYMKHH. byHaa# Xonna @, HUHT KHiMaTHHM cTaHJapTaa
TaBCHA STU/TAH KUAMATHTa HJ0KH OopHua TeHIIalUTHPHIUTA XapaKaT KH-
JIMLI J103UM. DHPOK WYHM YHYTMAac/AuK KeDaKKH, @, HMHT KHAMATH KaH-

Jad OV.IMmuAaH KaTb¥ Ha3ap, KYyHHAard TEHTJIMKEMHT Oazkapu Uil
mapT:

a, =05m(z, + 2,) (219)

a, Ba m HHHT KuHMaTjapH cTapfapTAard KeHmaT.apura MocJallTh-
puarania OepuaraH WApOMT YUYyH KeATHPUJraH TeHrIMK Xamma BaKT
XxaM YpUHJIM 6YnaBepMaiiy, YYHKH a , OlsaH 7 HEHT MabayM Kiifimataapu
CaKJaHTaHH XO0/a TEHTAMKHUHT VYpHHJAM OVJHMIUM YY4VH THIIAD COHM-
HUHT AHTMHAMCH {3rapTHPHJMIUK NO3HM. THLUIJIAD COHMHM 3Ca MXTKEpHN
paBulIfa ¥3rapTupuO O6yamaijl, YYHKM TELLIAP COH.1apPUHMHT HHCOATH
Tajad 3THJATAH Y3aTHII COHMHHW TabMUHAALIK Kepak. IIVHHHT yuyH cTaH-
JapTiaH ¢opmysa OxgaaH TONHJATAH @, Ta sIKHH COH Tau.1ab 01nHKb, KYyiu-
Jaru MyHocabatjaH ¢oiiaanaHusiaca, THILIADHUHE KV Huarad ta1abHu etap-
JH Japax<alla KaHOaTJaUTHPVBUN COHI aHHKJAHHIIH MYMKHH:

204 x|
2, =2+42,= v 2= T 2, = z,u. (220)

n

Tabuuiiki, THWIap cOHNIOVTYH cOH GV.TMLIM J103MM. Byura ysatuw conn
U HUHT MabJyM Aaparkaja y3rapHlull sBa3ura 3PHIIWIAAH. ATap 1 HHHT
yarapiuiwu Tydafisii BalaapHuHr afilaHiw TE3JIHMIH Talal KWAMHraHugaH
59, nan opTHK dapk Kuaagurad 63.1ca, 6y XOJI @, HHUHT KHIIMATHHH CTaH-
JapT GHJIaH MOCJALITHPHIIHMHT MJ0KM OYJIMaraHsauruaad nanoqar Ce-
paau. Memax, OyHaaff xoasnapla JoHrxalaHaéTraH ysaTMara pefikanu
Myc6aT CHJIKUTHIL XHcoOMra {3rapTHpPHLUI
KHpHTHW a03uUM. By XaMm KyTdsarax HaTH-
’KaHu Oepmaca, y X0/7a MapKa3japapo Ma-
codba yuyH KabyJ KHJIMHTaH KHHMaT CTaH-
JapTAa TaBCHA STHJraH KuUHMaTAaH api
KHJIULIH MYMKHH.

52-§. KoHYCCHMOH FHJNMPAKJM Yy3aTmaJgap

BasnsiapHUHT reoMeTpHK YKJaapH uXTHEPHIT
6 6ypuyak OuJiaH KecHUITaH XoJJapia KOHYC-
CHMOH  FHJJUpakJapAaH ¢oiaanaHuIau.
KynuHua, BannapHHHr opacufarn 6ypuak
8 = 90° Oyaran vsaTManap HMWAATHAANM  [04- waka, KonycenmMon Fu.-
(104- wakan). TNPAK.IN y3aTMa.
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Konyccumon ruifupakiap Tafépaall NUAMHAPHK TUJLHpaK/iap Talép-
Jamra Kaparania OUpMyHdYa Mypakka6 OV.n6, THIVIAD KUDKMII YYYH Max-
cyc ac6o6 Ba CTaHOKJapiaaH ¢ofijananumra TYFpH KeJagd, KOHYCCHMOH
FUJIAHpaKJIapHH Tasab 3THJraH aHUKJHMK GWJIaH HUFHMII XaM KUHHH.

Ban yxJIapMHHHT ¥3ap0  KecHIIYBH VJIAPHUHT TasHYJIapHHH XKOH.aml-
THPHLIHM KHMIHHJAIITHPaAH Ba FUJAUPAKJ/JAapHUHT GUpH ¢akaT GUD TOMOH-
llai Xofvylamrad TagHura VpHaTuiaagu., By Xoa y3arMaHuHT uiusammia
THLIApra TabCHP 3TYBUM KYUJApHUHT HOTEKHC TakcumJaHumra, 6y aca
KYylIMMua JUHAMMKAaBUH KYuJapHUHr NMaidno Oyawiuura cabab Gyaanu.
bynnan TawxapH, KOHYCCHMOH y3aTMaJjapia Bal VKH 6yiab fiyHanran
KYYHUHT KHHAMaTH KaTTa 6yanb, 6y X0J TaAHUJAPHHUHT TV3HJIHLIHHH MY-
pakkabgawTupuiura oJaud Kesaaid. BbuUPOK MallHHasiapja KeCHIUTaH BaJ-
Jlap MLIJIATHII 3apypaTH TYFUJaAH, UIYHHHT YY4YH IOKOpHZa KYpcaTHATaH
KaMuMJdKJaap OyMIIMra kxapamaf, KOHYCCHMOH FHJAMpaKJapAaH KeHT
Kynamaa Qoifananuaaiu. by ysaTMalapHUHT Y3aTHII COHM KOHYC LUaK-
Jdaard (GpUKLHOH Y3aTMajaapHUKHM CHHTapH TOMHJIAJM:

ot 475 sindy,

T 0, n, dy  z  sinf; (221)
Bannapsuur KJapu opacupar Gypuak 90° 63yiran xoasapia Gor-

JIaHFHY KOHYC Gypyard opkaju H(oJdajaHTaH Y34aTHII CcOHH KYHAHAardua

6yaanu:

u=1gd, =ctgd,. (222)

Waamuia 6yarad KOHYCCHMOH FHJIAHMPaKJIM y3aTMaJlapHMHT BaJlJlapHra
aiiana F, xyy, paguan (Ban ykura Tek) F, xy4 xamia Ban yKu Gyiinab
iyuanran F, Ky4 Tabcup 3TajH. YJIapHUHT KHHMat/iapu Ba y3apo Gor-
JUKJIMTE  XaKuiard MabJayMoTHH 105-maksjan TymIyvHWO OJMIN KuinH

aMac.

%2

105- waka. Konyccnmon FHIINPaKAH  y3aTMalard xyuJaap.
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Yyvmuit F, kyq tuw fi{Haaudra THK Tabcup 3Taid. By Kyd Taukdn
STYBYHJIapra axpatu/ica, Gupd aillaHa Kyu F, Hd, WKkdiuuucH F, Ba F,
HUHT yMyMuil Tascup 3TyBucH F, HH Xocua Kudamd. [emak, F) xyu
TAllIKU1 3TYBuUMJapra axparujca, F, Ba F, xocun 6ysnaau. Bunobapus,
KyiHiaTu/IapHi €311l MYMKHH;

2T F .
F1=T"11; F= Cosr;; Fa=Fytgo.
F, =F, cosb =F, tgacosby, (223)

F,=F,sind = F,-tgasind,.

BasnnapHuHT reoMeTpHK VYxJ/apu 90  Oypuak XOCHJ KHJAaiHraH KOHYC-
CHMOH FHJ/IAMpaK./IH y3aTMaJapiard KyuJaap xakuja ran GopraHia IecTepHs
BaJIHra THK HyHajiraH KYYHHHT FHJIAHMpPAK BaJNHHHT VKM 6VitI1ab, wecrepus
BaJIHHHHT VKU OyHJa0 HyHa/AraH KY4YHHHC 3Ca THJMpaK BaJura THK HY-
HAJHILMHH Has3apia TYTHLI JO3MM,

¥MyMan oJraHia KOHYCCHMOH TYFpi THWJIH Yy3aTMajnapia Yk O6Yisab
UyHaJraH KyuJaap Xamva BaxT KOHYCJIApHUHL VUHIAH YHHHT acOCH TOMOH
iynaaran 6ysiaan. By ysaTmasapaa XaM, UHJIHHAPHK YsaTMaJsaplaruiex,
acocuil reoMeTpHK VMaMuap GouwiaHrFHd €Kku GY.1yBUH KOHyC VJyanJapH
opkaau nédojatasanu (106- waxk.):

doy = my, 213 dog = my 2y,

— ) R )
mtc - m’m _—_—Re _0’5 bw N (224)
_ e dey _ R.—0506, )
R, = 2sind, — 2sinéd, ' dyy = R, d,y;

6y epaa R,—KOHYC SICOBUHCHHHMHT Y3YHJMTH; d,, Ba d,, — WIECTePHA Ba
FUJAIHpaK  Oysnuw  aidyiaHaJapudMHT  IuaMeTpJsaapd;  m,, — THIUHHHT
CUPTKH (KEHT) TOMOHHAZH aHHMKJaHIaH MOAYJIb; m,, — YpTa LuaMeTp Gyi-
7126 aHHUKJaHraH MOAYb.

["eoMeTpuk {.IuaM/IapHK aHMKJalAA XHCOOHMET MOAYJIb cHdaTUAa TALIKH.
STYBYHCH OOLIVIAHFHY KOH YCHHHT TalUKWJ 3TYBUHMCHIa THK 6yiran TawkH
KoHyC 6Viluya anukJauras m,, Aad QoiAjanaHuIanH.

Re b5t

dm

| waka. KownyccuMoH FHIJAHPaKAapHH XxHcobnawra JOHMp cXema,



53-§. Tyrpm THIIH KOHYCCHMMOH FHJINHPAKJH Y3aTMaJapHM 3ryBYH KYu-
Janum 6yiAHua xucobaawn

KoHyccuMOH FHJAHpPAKIAPDHHHT KYHAAJMAHT KeCHMM KOHYC VYuHAaH
aCoCH TOMOH npomopuuoHan y3rapu6 Gopaiu. IIYHHHI yuyH THIUHHHT
XaMMa HYKTaJlapHIaH OJIMHIaH KVHJa/JaHr KecMMH V3apo yxwawl 6Vaaiu.
KoHyc yunaaH acocMra TOMOH KVHJAaJlaHT KecHM 103M KaTTaJjamuné Go-
pajgu. by neran cy3, THIIHUHT GUKPJIHTH Xap XUJ KeCHMJapAa TypJsinua 6y Ja-
oy, femakaup., HlyHuAr yuyH THm GVHMYa y3yHJIMK GUDJULHTA TVFpU
KeJaJurad COJIMIITHPMA KYY Xap XuJ 6yaajn (106- waka). ’

Tekwwpuiiap WyHH KypcaTaiHKH, THIUTA TabCHP 3TYBUHM COJIILTHP-
Ma Kyy XaM, THIUHMHT KVHJAJaHT KecHMH XaMm TH Gy#uua y3raprasJu-
THAAH 3rYBYM KYUYJIaHHUIN THIIHUHT y3YHJura 6yiia6 xamva epia GHp XuJ
6ymaan. IIyHHHT VYVH, 3TYBUH KYUJaHHINra THIUHWHT HCTa/JraH KeCUMH
6yiinya xucobnawr MymKuH. TampuOGalaH MabayMm Gyauumnua, OyHHHT
YYYH THIIHHHT VDTaculaH yTaluraH Kecumaad ¢oiianannm Kynai. [I1ys-
Ia¥ Kuaub, TYFPH THLUWIH KOHYCCHMOH FHJINMPAKHHHT THIUHM 3TYBUH Kyu-
JaHu 6Viinua KyHAugaru dopmynasnap acocHia XHCOOJaHHUIH MYMKHH!

(226)
(226)

©
Ft
or =Yr5gs M

3

M im = K"ﬂ/T,K 8y p,(ZW5g Tpp)s

6y epaa 0,85 — KOHYCCHMOH FHJIAMPAK/JApPHUHT IOKJAHMII KOOMJIMSATH LH-

JUHIDHK FHJIAHDAKJIdPHHKHrAa Kaparasja KaMJMIMHH 3BTHOOpra OJyBYM

KO3(uLUneHT; my, —THIIHUAT ypTa KeCumu GYiMua aHMKJIAHTaH MOAYJb;
W — XucoOMH COJAIITHPMA ailylaHa Kyd:

F 1 Kpgh pp K
© — 11 FﬂbFU Fa ;Fil= 2Tl/d

Ft
w

<o,

ml

K,,— épramuu Ko3(QuULeHT, TYFPY THIIA KOHYCCHMOH FHJIAHDAKJH
ysatmanap yuyn K, = 14,5; ¢opmymanary Konran Xap@JapHUHT MabHOCH
Ba yJapHH aHMKJam TapTu6M (Y, AaH TamKapd) UMJIMHADUK FHJIAMPAKJH
y3aTMaJ/lap;1art KaOuaHp.

Tapuu (225) Ba (226) dopmymanapia Y, TuIll MIAKJIHHHHT KO3(du-
IMeHTH 6y/ca XaM, YHHHT KHAMaTH LMJIMHADHK FHUJALDAK YYYH OJIHHTaHU-
nan apK Kusamd. Y MaBKy[ THULIApHMHT XaKUKuH COHH 2 Tra Kapal
sMac, 6aJKu TawKe Konyc éHusamacuparn (107-maxa) afinaHandHT XamMa
Mol TUmap Ou/aH TyJaa Je6 (apa3 KuJMHTaHAa Xocus Gysanuras
SKBHBaJIeHT FHJIAUPAKHMHT THUIAp cOoHura Kapa6 onunaid. Ilympaii Ku-
JH6, Ky#HugaruJapHd €3a oJaMus:

—— d, | . Z; )
W = Tos s, Vil ™ cos 6, ‘
KM (227) (228)
Zlmte l z — 29
ZynMye = o5 8, Vi2 7 cos &,

Arap uwKkKaja Fusiupak GMp XHJ MaTepHaslan TaiépsaHrad Gy.ca,
X#1coBJ1au Uik [IecTepHsira Hucbatan 6aXkapuyali, s’bHH 0KOPULa KeJTHPHII-
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ran ¢opmyJanapiaru z sa Y, Ypuura z;

Ba Y,, KVAunand. Arap} rusinpaknap xap
XUl MaTepHasnad [ Taiiépsanran ! giuca,
y/apHHUHT Kafich Gupniyuyd o, /Y udona
KHYMK GVJca, xucobuam yiua FUJIAupaKka )
nucbatan 6Gaxapusiaiu. DTyBUH KyuyJapHuIl e/
y3aTMa JIOHHXaJaul YYyH acOCHH KyujaHuin
6yaran Xosnapaa (ouMK ysaTManapaa) dop-
MyJa éplamijia TomuJaran m, Nax ¢eina- V7 %
AauWIHG, m,, aHWUKJIAHALH: ; L_ 2
lmls = My, —1__10'51p_o 4}
0B (229) || s )]
dey = M2, doy = Myez,. 1 2 !
Onaraa, TonuaraH m,, KUiMaTh SHC SIKHH \ ' //
CTaHAapT KHHAMATra TeHTJallTHPHJALH. MMy, \\ 7
aHWKJIaHTay, y3aTMAHMHT KOJAraH XaMMa Nk
reoMeTpHK VAuam/lapu anuKJanaju. Dynu
108- maks1 Ba 37- Xajpaanars ¢opmynanap

acocufia GaxapHul MyMKiH. 107- waxJa. Konycenuon FHIAM -
pak;iapia KelThpHraH aTHINAD
COHMHR aHWKJAmra Aoup CXeMa.

8 |
A |
X \Q'Q' .
VY| %
1 »
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N 30,
g _
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o . | | f*’d‘
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< | [° %
h 2, 0}
3 ; = >
] 1 ‘(\ov.r
\ q'/L;‘z
X
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[ 1
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Tae, |

108- waka. KoRYCCHMOH FMJAMPAKJM y3aTMaHMHT acOCHA
TeOMeTpUK YJayamJapy.

1122

[#Y]
=1
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37-magpan
TyrpA THUIM KOHYCCHMOH FHAIMPAKJN Y3aTMaJapHHUHI aCOCH reoMeTpHK mapamerpaapn

ITapaMeTPpHUUT HOMH dopmynanap
Tauru KoHycavK Macodach R, = m,,2/2 sin §.
Fusmanpak THILIH KHCMHHHHT 3HH b=bw="PpRo; Vp,<0,3
¥praua KoHyCJIHK Macopack Ry =R, —
TawkH GV aHJiaHacH JHaMeTpH de = my,2
TUWHHHAT TAWKH GaJaHLIUTH he = 2my, 4-¢; ¢ = 0,2my,
Tuw Ka/VIaFMHUHT TalIKH GanaHiaanry hge = my, -2
Tuir O8FUHHHT Talugy GajaHiJuru hfe = hy — By i
Tinu - 0éFit Gypuaru tg 07 = hfel/Re- tg 912 = hfez/Re-
Bowtagruy ‘Koiyc 6ypuaru g 8 = 2,/2,; 6, = — 8;.
Tutn yun xoRycHHHHT Gypuaru 8u1 =6, + e,z, 8o =04+ 9/1
Tuw TyGH KOMYCHHHHT Oypuari 81 =8, —0/; 8ra="5,—8,

54-§. Tyspu THWAH KOHYCCHMOH THAAMPAKAK Y3aTMAJAPHK KOHTAaKT
Kyusanui Gyiiuua xucobaaw

KonycenMOH THJ/IMpaKJ/ap XaM KOHTAaKT Kywiauuin Oyitdua [epu dop-
"MyJlacH acochia XucoGiaHagd. Bywunr yuyw (210) dopmysanary kesrtu-
puirag pajhyC THIIHKHHT ¥pTa Kecumura HucbaTaH KyHHIaruua TOMHJ/Ialu:

! 4 2cos §, 2 cos §,

Py Pvy Py, T dyysin o dmy sin oy
S 2 sy S0,
T dpgysinog 1 u

TpuronoMeTpuk (yHKUHANAPHUHT V3apo MyHocaGaTHHHM Ba u=tg §,=ctgd;
SKaHJIMTMHU 3BTHOOpTa o/1nG, KyHuariyiapHu €3dil MyMKUH:

1 1

cos 6, = = )
2 VT1xigs, Vita
1 u
056 =———o— = ———,
1 YT VYTr s, VIita
eMaK:
1 2V i+ 1
'p_v- T dy usinag (230)

TexwpyuWiap IIyHH KYpcaTaJHKH, THUI CHPTHHUHT 3TPHJIMK paJHYCH XaM,
yHTa TYWajHraH Ky4 XaM KOHYC V4MIaH Y30KJalraH capd NponopLHOHal
narurina Yarapn6 Gopasu.  [LIVHUHT VUVH TUIUHMHT  V3VHJMTH  Gyildua
XaMMa HYKTa/JapJard KOHTAaKT KyulanMuml Oup xuJjpa 6VJiagu. [lemak, Oy
XUcOO/allIHY XaM ypTa AuameTpra HucOaTaH Gaxapuli MyMkHH. DBy Xxomza
COJMMIITAPMA IOKJIAHHMII KyHupardda npofananumd MyMkHH (106- maka):
g, — Tmax T Imin ___Ft KHBKHUKHOL ) (231)
¥p 2 by cOS 0Ly
Arap (230) Ba (231) dopMynanapHy TYFpY THULIM LUMJHHAPHK FUJIAMDaK-
JApHH XHcoGJauIfaru LiyHra yxmaim ¢opMyJasap OuwlaH TaKKOC/acak,
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(u-1) ypuura)/u® -1 xocun 6yaranumnu xypamua. LIyHuer yuyn,
UMUK APHK FUJIAMPAKJM Y3aTMaJlapDHH KOHTAKT KydJ/Januir 6Vfinya Xxucob-
Jam yuyyd Kyadauuaagurad (213) ¢opmyJsland  KOHYCCHMOH —FUJAMpAKJ/M
y3aTMaJlapHH XucobJsaml YuyH KyHuiars KypuHuuiaa ugoganaiil MYMKHH:

- z ) V1
% = Znly V S P (232)

6y epraru Z, Z, Ba Z, JIapHUHT MabHOCH Ba KuiiMaTH (213) dopmyna-
Jard Kabuaup.

Wnrapy kalin KUIRHTaHUOEK, KeJTHpWIraH KVpusuumijara ¢opMynanas
MaBXYL TY3aTMaJIADHUHT KOHTAKT KyuJaHui O6yfivya MyCTaxKaMJMTHHU
Tekmupyiia ofifanannnann. SIHrM ysaTMaJiapHu JOHMXanawl YuyH KyJ-
Janunaaurad gopmysann (232) adofanan KenTupub 4YMKApUII MyMKUH. By-
HUHT YuyH @, B F, opkanu ugopana6, ¢, = b, /d,, KkanJUrHHH STH-
Gopra oaran xonna (232) TeHrJHMK d,,; ra HHC68TaH eunsIaau:

Fy
Wy = 5 KupK 1K1, = K16K 1Kt

llJb dml

_ 2T, Vu’—}-l
c,=2,2,7Z, l/—085d3 voa KK —

arap %/ (Z4ZZ,) 2K 1 Ky, = Ky Becak, KyHuaaruny €3uimmMmMus MyMKHH:
dml — Kd 3‘/ le-HB-V’-J2 +1

0,85%;40%, u

Arap dp = 2RV + T Ry=R,—05b, B W, =by/R, Xawia

Kp 1/ z,2,Z)-05K, K, /0,85 sKkanaurnau bTHEOpra oJraH XoJ/a

(232) TeHrnHKHu TallKH KOHYycJuK Macodacd R, ra nuc6aras eucak, wyiu-
Jarura sra 6yJiamus:

MM. (233)

TiKnp 234
R, =KgVur+1 ]/ [T — 059,007 Pt " (234)

(233) Ba (234) dopmynanapia ¢, ,— lecTepHsi SHUHUHT YpTa JHAMITpra
HHc6aTHHM Hdolanosun Koadduunentw, 0,3...0,6 opanauruaa oJMHAAM;
Y,, — FHJIAMPaK 3HUHUHT KOHYCJUK Macobacura HUcOGaTHHH HGoAaJOBYH
Koapduument, $,, < 0,3 Ku1u6 o Tascus stunapd; K, Ba K, €plam-
un Kod@¢uumentap 63vn6, 35-xanBanjan onuHaAM; Ko KOHYCCHMOH

FUJILpaK 3HUM O6VH/1a6 IOKJAHMUIHWUHT TAKCUMJIAHEUIMHA BTHOOpra OJyBuH
Koaduimen T, 99- IaKAKAH OJIMHAIN.

Mabaym nuaMerp €KH KOHYCJHK Macodacu acocuja MOAyJb KMWAMaTHHU
KyHupard TapTH6Aa aHMKJall MyMKHH:

by = Ppa*dmi; 188, = u; 8, =90"—0,
dpr =dpy +bsinby; my, =d, /2,
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eKH
d,, =2R,sinb;; m,, =d, [z, Ba X.K.
Moayne m,, Tomu/ray, craHAapTAark KufiMaT Gusax MocJsiamTHpH6,| ysar-
MAHMHT KOJTaH VJ/YyaMJ/IapH anMKJaHaoH.
Illysu Hasapia TYTHII KeDaKkH, d, Ba d,, HUHT aHUK MuUKIOpH Gen-
THAa6 OJIMHranJaH CYHT, R, HUHT KUHMATH TEeKWUPUO KYDPUJIAIIK JIO3HM.
Bynaa

d!?l dé’ﬂ 2

RV @)
GyauILM  Kepak.

"KM THWAH KOHYCCHMOH FHJUAHpPAKJH Yy3arT-
‘Maiap. Onaraa, ysaTMajaru aiiaHa Tesnuk v >3 wm/c 6yuca, TyFpH
THILM KOHYCCUMOH FHUJAMpakKJ/apiaH (oitananuil MabKysa smac feb Xu-
'cOGJIaHaM, GyHKU Ofmuit ycyanap OusaH Tai€psaHTaH KOHYCCHMOH FHJI-
JUPaKHWHT ciaTH eTapJsu Aapajkajia IoKopu 6yamalt, KaMpoK Harpyskara
yugaiau. TIIyHHHT YyUyH aMania TULLIapd KUS Ba AOMpaBUH WaKjxa 6yJ-
raH FHJAMpaKJ/apfad Kynpok doiijananunagd. Kus Tuuwap rungupak
MapKa3ujia XKOHJaIuraH Ba pajuycu e raTeHr 6yaran (109-mwaks) 6upop
afiyiaHara ypuuMma Oyiinua iiyHanran 0§ub, KoHyc sicoBuncu 6usian p 6yp-
yaK XOCHJ KuvagH. ByHnall THILAapHH MaBixKyJd CTaHOKJapla KUPKHII
6upMyHYa HOKYJal Ba KYIT BaKT osaid. IIYHUHT YUYH THULIapK AOMPaBHH
GyaraH rFuaaMpaknapiaH Kynpok doigananunaan (110- waka). Bynpait
FUAJMPAK/AapHUKT 3aroTOBKaJjapura THILIAp al/aHMa XapakaT Kuau6
TypajuraH KeCKHUY/JH MOC/JamMa BOCHTACHAa KHUPKHJIAlH, WYHHHT YYYH
Ky BaKT KeTMaiau. ByHian TawKapu, JOMPaBUH THILIM y3aTMaapHUHT
Te3JIUCH KOHYCCHMOH FUAMMPaK/AK GOIIKa XHA Y3aTMaJlaDHHUKHIa KaparaH-
Ja Katra 6yau6, Kyn Harpy3kara 4ujaéiiy Ba paBOH XaMJa [IOBKMHCH3
HuLTaiam.

Byugalt Fuagupaksap THUWIADHHUHT KHAJHK Oypyarn Yarapyeuu
6ynanu, Xxucobuall YuyH 3ca YHUHT ypTaya KuitMaTHaan doliAanaHuaiy.
.Onataa, p 6ypuak (110- wak.a) 35 ... 40° 6y.1a1u.

Tuwn Tyrpu OyaMaraH KOHYCCHMOH
FUJAMpaKJdapHu XucobJawaa ¢oiinanaHu-
Jaiurad ¢opmyJanap KHA THUVIM HH-
JUHADUK FUIAMPaKdapHu XucoOmaaw ¢op-
MyJanapH kabH XycycusT.lapra sra.
MacanaH, 3ryBud KyujaHdw 6% iHuya.KY-
fiuparu opMy.Ja acocula XHcobJaHalH:

W,
:_-_r\-—-YVV_rf—<n' . (236)
K £ e BOBOmy,, o * !

6ynga Y, HH CpaduKAaH OJHLIAA THLI-
JAPHUHT XaKHKHH COHMra 3Mac, OaJjIKH
6u3KBUBAJIEHT FUJIAUPAK THULIIAPHUHHHT
cOHMIa KapaJaid. DBuskpBdBajeHT (HKKH B

MapTa KeJTHPHJITaH)—KOHYCCHMOH FHJIAHU-

paK UMJMHIDUK FUIAMDAKKA, CYHTPA KUA  [09. maks. Kua THman Komyc-
TULWVIM FHAJHPAK TYFDH THULNIHKKA Ke€JI- CHMOM FU/IAMPAaKHMHT  CXeMacH,
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110- waka. JoupaBuil Kusl THULTH KOHYCCHMOH FUJIAMPAK/IN y3aTMa.

THPHJATAH — FUJARPaK THIWIAPHHMHT COHH
— ' JRI
2, = 2z/(cos 6-cos’B) (237)

Gy/1and.

d Y, Ba Yﬁ HA  addKJjam uiarapgd 028H  3rUIraHu]ex 6axapusaniu,
dopMynanard m,,, ypTa KeCMiard HopMaa MOAY.Ib. YPTa KeCHMIaru FUJIAK-
pak {kura THK 103a 6Viuua §JuaHras MoAyas .m,, =m, 'cosP; m, ra
6MHOaH FUIAMPAK TE€OMETDHK YJIYaM/IapHHU OeCHIaHIMrad TALIKU MOAYJb
m,, HY aHHKJAMWl Y4yH KyHuiard MyHocaGar/iapian doiflananuiaiy:

R, .
dyy = M2} do = dpy p—Gz5—3 My = d,/2 (238)

MaBKya KHA THLLTE KOHYCaBUH FUJIAMDAK/IM Y3aTMANADHHUHT KOHTAKT
Kyunanuw G6yduya MycTaxkamIurd XaM (232) dopMysa BocuTacdia  Tek-
wiMpuaaii. Sluru y3atmasap sca (233) éxu (234) copmyJsantap acocuia
Joiuxananain. Pakar OyHlail XoaMapia KHS THULIA  y3aTManap y4yH
Z,, Z,, K, Ba K, K03(puudenT/IapHiUuT KUAMATH TYFPU THIIH  y3aTMa-
Japaar#iad $apx KUJIMUIMHA Has3apla TYTUll Kepak. Kypcatunaran koag-
(ULMeHTIapHH TETHILIM KaABajljlaplaH TaHJamia éxd ¢dopmyna Gunan
aH¥KJalla KUsl THILIM FUAAMpaK1apra Taaanykiad udolanapaau doiigana-
HHUI JIO3UM.

WMnawmur HyKracura TakcHp 3TYBYUH KydJap KyHHAArHya anHKJIaHaJd:

Fp = 2T,/d,, — aftnana gyu: (239)
Fn= —cg’—lﬂ— (tge, -cos §; £ sinf-sin §,)—paguan Kyu; (240)

Fy= C:q’é (tga, sind; & sinP-cos§,) — yK 6y#nab Aynanran kyu (241)

Oxuprd HKKH $opMyJana KaBC HUHAATH HIIOPAHUHT Kaujail Gy/IuILN KHS
TUUIHHHI XaMAa aidJaHMa XapaKaTHUHI HyHaJjiumura 60FAMK. Arap rud-
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JMPaKHHHT KaTTa €H TOMOHHAaH Ky3aTWJraHJa al/aaHMa XapakaT HyHa-
JIMLIY OHJIaH THIWHHHT KHAJHTH 6up xua 6yica, (240) popmy.iara (—) Hio-
pacH, akc xonAa () Hwopacu Kyiunagy. AllnanMa Xapakar HyHanuiu
6HJIaH THIUHHHT KHSAJHTH Xap xusy 6V.ca, (241) dopmynana (—) viopacsu,
aKc xonja aca () HIIOpacH HULIATHJIAdH.

55- §. HykraBuid HaamMiu 6uaan HwJaiiauran ysarma (M. JI. Hosukos
y3aTMAacH) XaKHAa KHCKaYa MabJayMoT.

Xo3u pru BaKTia THIJIH FUJAAHDaKJap Y4YyH, acocaH, 1760 iuaga pyc
onumu JI. Dinep Takaud 3TraH 3BOLBEHTaBHH HMJALIMII CHCTeMacH K V.-
naHujafd. Bysaalt unawnm 6up katop ad3aindkaapra sra 6yanu 6uaan
6upra, afipuM KaMUuJHKJapAaH XaM Xoad 3Mac. JKyMJanaH:

a) THUW CHPTHHHHT 3TDHJHK paJuycH KaTTa OysMmarad/aurujaH Kyiu-
JiaHTaH HarpysKa uekJsaHra; 0) HiIKanaHHwra capdyiaHgAuraH KyBBaT
Huc6aTaH KaTTa; B) HJAIUHMII YH3HKJH GYJATaHJHCH YYYH TYDJH HOQHHK-
JIMKJIADHHHI Yy3aTMa HIUMMa KypcataguraH caaCHH TabCHPH HHc6aTaH
JOKOPH.

Kypcatuaran KaMunaukaapuu 6apTapad KHJIHII MaKcalHAa Xap XHJ
H3JlaHHLIap YTKasHaaH. By M3nanumiap HaTH»KacHZa TakJaHd 3THATaH
AHCHAMKJAADAaH SHT MYXHMH HYKTaBHH Haawdin 6usaH HULIa#guraH ysart-
Ma M. JI. HoBukoB y3atmacHzup. HykTaBuii ujamma 3BOJIbBEHTaBHR
HJamMajaH Ty6Ran dapx KHaaau. MabayMKH, 3BoJIbBeHTaBHI HJauMana
XaMMa MJamH HYKTacu OHpJaIITHPH/CA, HJALIMII TEKHCJIHTH XOCHJ
6ynaau. Arap 6y TeKHCJHK FHAIHPAK-
HHHT éH TOMOHY TEKHMCJIHTH GHJIaH KecHLU-
THPUJICA, HJAWMII YH3UFH XOcHJ Gyua-
au. HykTaBuf usauMaza 3ca  HJaLIMig
TeKHCAHTH GyaMait, GaKar HiIalWHll YH3H-
FU Oynafu. ¥ Xam BaJ VKHra napaJsesn
kofjawran 6y.au0, €H TeKHCIHK OHJaH
KeCHIUraHAa HYKTa XOcHJa KHaagu. Hna-
wHuga 6Varad MKKM THII CHPTJapH 1wy
HYKTanaplaH yTaérranja 6up-GupHura Te-
ragu. Jemak, 6yHjgail ysatmanap Qaxar
Kuf THIWIK 6yadiumd MYMKHH. AKc Xosia
HJIamMi HyKTaBuli 6Ynmaiau. IHyHHHT
YYYH XO3UPTH BaKTja HlL1aTHaaéTran Ho-
BUKOB y3aTMaJsiapuja FHJAAMPaK THLLIapH-
HMHT HYHAJMIUH BHHTCHMOH O6ysu0, THII
CHPTHHHHT [UAKJIH MapKa3H HJallHIl HYK-
Tajlapura TYFPH KeJaJHraH aHsaHa €HH-
naH ubopar.

Xo3upru BakTia HOBHKOB Yy3aTMacu-
HUHT HMKKM XHJIH MaBxKyA: OHp HJIallHI
yuauruan (Hopmaa MH 4229 — 63) Ba uk-
ku waamui yusuruan (FTOCT 15023—69).
Bup wuJawMw  yU3HFMAM  y3aTMaJjap-
111- wak1. Hoeukos yaarmacy. JaTH FUJUp aKaap AaH OHpHHHHD (aKcapusaT
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112- wakn. HoBHKOB y3aTMaCHHMHT  TY3MJIMLIH.

1IECTEPHAHHHT) THIIH KabapHK, HKKHHUMCHHUKH 9Ca aHa Wy Kabapuk THI
ypHawaaurad GOTHKJAMKAAH HGopaT 6YVnaau (111- makJa).

Opataa, kabapuK THwW GouliaHFMY aillaHaHMHT OYyTyHaall TalKapH-
cuaa, OOTHK THIN 3Ca HuYKapHCHAa »oHaawraH 6yaand. Bowkaua xuanG
aliTraHja, LUeCTeDHAHHMHT THIUM (akaT THII KaJiJaruaaH, FUJIAHPaKHHHT
THIIX 3ca YHKHT 0érufan ubopat (112-makn).

MKkn wiaawmil yusuruad HoBukoB ysarmacuparu (113-maxa) mec-
TepHs Ba FUJAMPaK THUIADUHUHT Kan/aaru 6VpTHK, O€FH 3ca GOTHKJIMKAAH
néopat (113-wak.). ’

V3aTMaHWHT reoMeTPHK yJjuamsapHHH 38- »KalBaJsa KeJTHPHITad MY-
gocabaTsiap BOCHTACHAA aHHK.Jall MYMKHH.

Cynrru #nnnapia yTKasusran KysaTHuwiap HOBUKOB y3aTMmacHiaH
Kyiuaaru xoanapaa: a) rabapuT yuuamnapH KaTTa Ba JeTaJ/lapHHHMHT
GUKDJAMCH eTapJid Aaparkaja 0Kopu 6yiran y3aTManapia; 6) mapkasaap-
apo MacodacH y3rapmac KHiiMaTra ara 6yu-
raH y3aTMmanapAa; B) THII CHPTHHHHT KaTTHK-
aury HB-350 raua 6yaraH xoanapra doiza-
JaHMII MabKyJa 3KaHJIUTHHH KypcaTiu.

[apuu 6y y3sarmanapia OHp Katop ag-
3anaukjaap 6yJaca-fa, yJaapiaH KeHr KyJam-
Ha ¢oiigananul MYMKHH OYJaMaérraHaury-
HUHT acocHit cababu mwykH, Oyupmall y3saTMma
Talépsamaa Ba JeTasaJapHHH AvFUIza
aHMKJIMK Jlapaxacura XaJJaH Tallikapd KO-
pu Tanabaap XKVyiunagun. HOBUKOB y3aTma- I - KOHMaKm 9usUU
JapH XaM, acocaH, THIUJAPHHUHT CHHHIIM 2~ KOHINaKm p3aca
Xamfla TMLl CHDTHHHHT yBaJlaHHWIUM HaTHXKa-
cuja Huviail KoO6uauaturd Hykoragu. Iy-

113- waka. Hrxu whawmw yH-
3UFHJIH FUIAMPAK.
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38-xagxBaa

HoBuKoB y3aTMacHHHAr acocHB reoMeTpHK Jauamaapu

Homu Ba Gearucm

Bup wnawnm
YH3HFUAH

HKyR maamum
YHBHPHAR

Byamu afinarack dy m,z1

dy
Mapxasnapapo Macoga ay 0 5m,(21 + 2y)
Ex mozyasb my my/cos B
Qacka GanaHLJIHCK ag 0,7m,
YK 6yina6 yadanran xaxam Px sun,/sia f
Fananpax sum, by ea Px
IllecTepRA SHE by beys + (0,4...1,5)m,
Konnannu xosddaunenTH eq byssin B/ (nmp) ~2by,.sin B/mm,
[llecTepiis THIM yuhAaH yTraH afiflaHa Aua-
MeTPH day d,+23m, dy+ 1,8m,
Fuanupak THIUR y4HAaH YTrar afinasa Aua-
MeTpH dag dg—0,3m, dy+ 1,8m,
Ilecre pus THWH TyGHAAH YTrau afiana Rua-
MeTpH 1 d; — 0,5m, d;—2,1m,
Fuaaupax THWwA TyOHAaH yTran afinama nua-
MeTpH drg dy—2,6m, de—2,1m,

HUHr yuyH OyHpail y3aTMa/lap THILIaDHHH STYBYH Ba KOHTaKT Kyuaa-
HHLITa XHco6aall acocHAa JoHuXastanan. Amanna Hosukos ysaTMac,

B. H. Kyapssuens Ba M. H. MBanoB TaBcusicira OuHoaw,

TapTH6Aa JIOHHXaJaHUIIM MYMKHH.
1. JactapBas FUJRHPAKJap yuyH

AHHUKJaHalH,

KyHAuaaru

MaTepHasl TauJaaG, o HHHT KHAMATA

Cyurpa 39- xaJBaJfaH FUJIIUPAK SHHHUHT AHMamerp G6Yiiuya Kodddn-

LHEHTH Y, aHHUKJIAHATH,

39-xaaBaa

FHARHPaKIApHHHT TasdHqra RHCGATaH XKoRnamy BA

Harpyska xapakrepx
CHAMMETPYK HOCHMMETDHK KOHCOJIL
Hespan yarapmac <L,7 <1,4 <0,8
<1,4 <1,5 <0,6

[Kecknn ysrapyeuaH

Bepuaran 7, @ Ba aHHKJaHTaH
dofinananu6. IWeCTepHs AuaMeTpd d;

3
z50]/——<u+l)Tl ,
d, 8 P MM

6y epaa T,—GypoBuu MoMeHT, HM; u — y3aTum coun; Opp—

ray Kyuianuw, Mlla.

Oyp Ba ¥,, JapHHHT KHHAMaTHAAH
Ba 3HH b,; TONWJAnM:

(242)

pyXcaT 3THJ-

by1 = dipy, MM,
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2. IllecTepHdl THLIJAPUHUHT COHM 2, TaHJaHand. Byspaa z, = 13.., 20
6y TaBCUA 3TU/aAH. TaHsaWraH z; Ba auuKJ/aHTaH d; KUAMaTHIaH
¢dofinananub, MOAYJHUHT TAXMHHHH KUAMATH TOMHJAAM:

m, =d;/z; MM,
Tonunran m, kuiimata FOCT 14186 —69 na Gepuaran KuiiMatra MocJai-
THPUJIAJH,

3. Konzanum KospduuuenTH € HUHT KuiiMatd TanJaHagd. Yau 1,1;
2,1 éku 3,1 Ku/uG o/uul TABCHS STHIAAM. AHUKJaHTaH &g, M, Ba by, Aau
(ofifasanub KUIHK Gypuard P TomusIan:

Sinﬂ = (Eﬁnmn)/bwl

4. HopMas MonyJss Ba KMAMHK Gypuardeunr KuiiMatuian Qoitfananu6,
reoMeTpdK VJ/IUaMJIapHH aHMKJAW y4yH 3apyp GVJraw éd MOAy/b TOMHM-
Jaju:

m, = m,/cosf

m, MabJIyM Gy Jrad, y3aTMagUHr KOJITaH reoMeTpuK yaIuamaapy 38- xazpaJ-
Jla KeJTHpW/IraH MysocafaT/iap acocHla XHCO6J1a6 YMKapHJAMH.

O. Y3aTMaHHHT TeOMETPHK yJYaMJ/lapy aHMKJaHTad YHHHI MyCTaxKam-
JIICH KOHTAKT Ba 3TYBYM Kyu/lanHuuiap 6V#iuda Tekiumpu/iafi, ByHuar yuyH
Ky#ugard ¢opMynanapaan oiinananusianu:

2m2 K 6. ¢ \2 du > T 243
=4,16 -~ 2B [ %p l/ She o
[T4] ’ KpgKpysin B\ 7100 ) utl
3 .
zlmnY,,- BﬂCKP

[T:1 = 0,55

6y epaa [T] — Jofidxa/anran y3aTMafard LIECTEDHSHUHT Y3aTa OJIMLIH MyM-
KHH O6yJaran 6ypoBud MoMeHT, HM; T, — ury MOMEHTHHUHT XHCOGMH KHiiMa-
T, HM; 0,y B2 0,—KOHTAaKT Ba 3TyBYH KydIaHWW Gyinua pyxcar STuJ-
raH Kyulanuuuiap, Mlla; m,—uaopman Monyas, cm (40- xaasaa), K, =
0,5+ (K, + K.3)—THunap conununr kosbduuments, 6ynia K, Ba K,
JIADHHUHT KMAMarH SKBUBAJIEHT THLLIAD COHHU Z,, BA Z,, a GOFJMK paBUIILA

114-maknna keatupuiran rpadux acocuia GearuJawajd; €; — TanJa6
OJIMHTaH €g Ta SHT AKUH Gysiran 6yTyn cou (macanan, e, = 2,1 Gyvuca,
ey =2 Gy/alH); c—HM/AWANI YMSHFHHHMHT COHM; Y, — THII IMAK/IMHUHT
ko3pduumentH, 115-makanan onunany; d, mecTepus AHaMeTPH, M;

Y
055"
Kar, Kzg 050
10
045
QIE—=>
'} Z
4 ! 2y Zvy 251820 3§ 49 50 6070 88 30108
0w 38 40 5060 1 80 108
114-max. 115- waxa.
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HonHHKOB y3aTMacH YuyH m,, m24

40-xapgBan

" Ba K, napuunr KHiimati

(TOCT 14186—69 nan)

mp, MM 2.4
mp K
1- KaTop 2. KaTop (mp, M) m
2,5 0,0359 0,91
2,8 0,0471 0,93
3,15 0,0625 0,95
3,85 0,0833 0,975
4 0,111 1
4,5 0,147 1,025
5 0,190 1,05
5.6 0,249 1,075
6,3 0,333 1,1
7,1 0,440 1,125
8 0,585 1,15
9 0,776 1,175
10 1,0 1,2
63 raua masom
3Taax
T Hyy Ba K — HOTEKUCIHK KO3DOH-
PR S o uHeHTaapd, 99- WAKJLaH OJIHHAIH;
""]‘*"FH* LT L K., =~ K ., — AunamuxaBuil Kos¢u-
Z;I[ T Il | udentaap, l... 1,2 KHau6 onuut MyM-
vsl '7—{— - H KuH; K, — Macwura6 xosappHLUeHTH,
"‘-[‘T /‘i—LAF--—____ 40- xanBanfan oNdHANH;, Kp— THII-
:?,Ja ;t—i T ‘ HHUBT XMCOGHI y3YHJMTUHH 3HTH6OPTa
£

082100 20 3000509 700 doofpsLY.)
n

116- wak.1.

oNyBuM K03((ulLHeHT, KeJTHPUJraH

STPUJIMK paauycura Gornuk, 116-
1makJjaH onuHajiH, 6y epja:
Py 2,362z, u (245)

My @+ 1)sin2psinp

56- §. Inanetap y3aTMasapHUHC Y3Hra XOC XYCYCHATJApH

Tapkubupa Ky3raayBuaH YKKa ypHATHATaH THIUIH FUJAHPaKJapH
oysaraH ysaTMa nsanemap ysamma Jedunagu. Opartaa, 6ynpail yaatMa

MapKasHii FUJAAHpaK a, YHHHT

aTpodpHia BoAmaa H BocuTacuia 3

VKM 6unaH Oupra XapakaT/jaHaJurad FHJIAHPaK — caTeJJIUT g XamJa
acocuit FuagMpak b nan Tysuaran 6Vaanu (117- waxa).
CaTesIMTIapHUHT MapKasHH FHJAHpaK aTpodujard XapakaTH NJaHe-
TaJlap XapakaTHra yxwiaw O6ysraHaurugan, 6ynial ysaTmaJjap IJaHe-
Tap y3atMaJap peb aTajaiM. ¥Y3aTmajard FuUJAHpaKJaplaH b Ky3raus-
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117- waks. TliaHetrap y3aTMaHHHr CXeMacH.

mac Gy/ranja xapakaTHH a Jlau H ra éku H Jnan ara; H Ky3raamac 6ya-
raHfiasca a fiad b ra €ku b gau ara y3aTHil MYMKHH.

Arap ysaTmajard xaMMa FHJAgHpakJap Ky3ranyBuaH OyAca, b HHHI
XapaKaTHHH @ Ba /[{ ra €xu a Ba /{ HUHT XapaKaTHHU bra y3aTHLI MyMKHH,
SbHM TJaHeTap y3aTMmasiapia WKKH BaJsl Xapakatuuu OWTTa Baara Ba,
aKcuHYa, 6UD Bas XapaKaTHHH MKKH BaJiTa TaKkcumaad y3aTHUI HMKOHHATH
MmaBxKyA. [lyiaHeTap y3aTMasiapHUHT OyHAall Xuau Ouggeperyuar y3atMma
gefinganu. By Xos NJiaHeTap y3aTMmajdapHUHT acocHil ad3aJsHKJaapuiaH
6upuanp. bynaait ysatmanapHuHT aHa6up ah3anaury WyHAaKH, YaapHUHT
OFUDJIUTH HUcOaTaH Kam 6y/116, aHya uxuamaup. Byuunr cababaapu Kyiiu-
Jaruiapaup:

a) caTejqanTiap couu | nan 72 Tarava 6yaub, y3aTHJaaéTrad KYBBaT
yJap opacuja TaKCHMJIaHaJH; HaTH:kafa xap 6Mp TUWra TYLUaJHraH Ha-
rpy3Ka OHp Heya mMapTa Kamasiiy;

6) y3aTHII COHHHMHT KaTTa OV/raHJMIH Kyn IIOFOHaMH Yy3aTMaJjap
HILIATHILAAH BO3 Keuulira WMKOH Oepany;

B) Y3aTMaHHMHT TapKibuaa, KITIMHYA, HYKH THULIM FHAZHpaK 6¥-
raHJWrujaH, y3aTMa Harpy3kaCHUHHM $iHaja OIUHPHII HUMKOHHATH TYFH-
Jaiu;

r) KYyMHHYa caTeqnuT]ap MapKasull Fusgupaxka HucOaTaH CHMMET-
PHK KOHJAWTaHJHKJApH Y4YyH YyJaapia naipo OynaiuraH KY4JapHHHT
aiipuMJapd ¥3apo MyBo3aHaTJsallaid, HaTHxala TasHYra TyulaauraH
Harpy3ka KaMasau. By xos 6ekopra capdJiaHaauras KyBBaTHH KaMaHTH-
pub, TasHYNAPHMHT TY3WJAMUIKHU COAAAAAlITHpMIIra uWMKOH Cepanu.

IOKopupa afitusiraniapiaH Taulkapd, NMJaHeTap y3arMaJap paBOH Ba
KaM WOBKHUH OusaH uuwiaiiav. ¥Y3atmMa Tapkubula aHuarpHa JeTaJjulap
6y/vllK Ba yJlapHU TallépJall XxamAa WHFULLLA IOKOPH aHMKJIHK Japakacu
Tas1a6 STHUJITAHJMTH NJ1aHEeTap y3aTMalapHHUHI aCOCHHM KaM4UJMIH XHCO6-
JaHafd. bupox 6y y3saTmanapHHHT MaBkYA a3aiuK/apH Ty(bamm,
yJap/laH MalIMHACO3JHK, CTAHOKCO3/IMK Ba acO00c0o3/IMK/Aa KeHI Kyaamja
doiaananuIMOKAA.

Y3aTMaHHHr KHHeMaTHKacH. [lnaHerap Yy3aTMaHMHT KHHeMAaTUKaCHHH
aHHKJaWl yu4yH Buyme ycynuaan tdolitananunagu. By ycyn BOAHNOHHHT
XaénaH TYXTaTUAHMIINTA aCOC/IaHTaH, Arap 117-1m1aknaa KeJTHPUITaH MJa-
HeTap y3aTMaja BOAWAO TxTatub kyiunarad neb dapas KuImuHCa, Xapakat
a FUJMpaK/JaH NapasuT LiecTepHsIap OpKaJaH b ra ysaTu/iaauraH OaAui
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MeXaHH3M Xocua 6Vanu. By MexaHu3M THIUNH FUJAAMPaKJapHHUHT afia-
HHLITAp YacTOTACH BOAMJIO TYXTaTUJAMaraH xoJaTiard aliaHHLLiap 4acTo-
Tacy 6UJ1aH TYXTaTHATaH XOJaTiard alJaHulIap YacTOTacH afiupMac op-
Kaan ucdopananany. Arap b gxyaraamac 6ynnb, xapakar a nan H ra ysa-
THNa€TTanfark ysaTuil conuHu ub, Ousan Gearunacak, y Xoapa, Xo-

cua 6yraH MeXaHH3M Y4YH:

un‘=u_ = (246)

6yaanK, YyHKH caTeJJuTaap 6y eplia NapasuT lecTepHsAJIap Ba3udacHHH
yrainy,

(246) ndonanarn maHui HIlopa eTaKyM 3BEHO @ GHJaH eTaKJaHYBUYH
b xapaMa-Kapum ToMoHra aftniaHuikHKE (4 << O SKaHJHIHHH) KYpcaTalH.
Arap 6y 3BeHoJiap GHp TOMOHTa Kapa6 afyiaHca, 6y nuopa mycbat (u>>0)
6yaaau. duayu (246) mydocabataaH XaKUKHA MexaHH3M YuyH doHpasnaH-
CaK,

ny—n, 2y ng 1= z,
—n, 2y’ n, z
€KH
b - Ma __ %
wh,=-%4=1+4 - > (247)
H a
Ba WIYHTa yxwa
n 1 2,
u3a=n_*‘_=b—= : (248)
a Ugy 2a T %

6ynanu; 6y epaa ub, — b KysraAMac GYJH6, XapakaTHHHT @ jan H ra,
ub, — b KysraaMac G6yquG, xapakaTHMHr H Nas a ra ysaTH/JMmuHH HOo-

JlaJIOBUY y3aTHII COHJIApH.
CaTe/lIUTJIaPHHHT aHJlapMIIIap COHH KYHMJard MyHocabaTAaH aHHK-

JanajH:

Ng—n F4
DTy =K, (249)
ng—n, 2z,

By udonanan n, Hu Tomum yd4yw n, Ba a, GepuiraH GYAHLUIH JOSHM.
Bopau-to a KiysranMac (n, =0) 6yJca, y Xxoaia

n Z
Yoy ==1+=

nH 2z

n Z
W, o=t =

ub P L

(250)

Oyaju.

CaTe/IAT/JIaDHUHT MYBO33aHAT LIAPTH acoCHAa, FUJLHpaKAapra TaLCHp
STYBUM Kyu/apHU aHMKgam MyMxuH (118- maxa):
F,=F,pa F =—2F,

2 ToKy (251)

Fo=—¢—
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6y epaa C — catenuTnap CoHH; Ky —
Harpy3KaHMHT caTeqIHTJIapapO HOTEKHC TaK-
CHMJIAHHIUMHM XHcobra oayBYd KO3(hGuLu-
enT. by KosgpuUHEHTHHHT KHHMaTH caTeJ-
JIUTJIAPHUHT TaHEpJlaHMIMAarH aHHKJHK Aa-
paxacH Ba conura 60rauK. Macaaan, C =
3 6ynca, Ky = 1,1 1,2 neb kabya ku-
JHHAAM.

IlnaHetap y3aTMaJapHHHT TYPJapH xyjaa
kyn. IllynappaH SHT Kynm  HIJaTHnafu-
raH¥ 1oKopuaa KVYpHO umkuaran 3 carea-
JUTJAH NJaHeTap Yy3aTmaaup. Bynpaét ysar-

MaJap y3aTHwl conn 4 = 1,3 8 opanu-
FuJa Kuaub JofkXaNaHrauy MabKyad. Y XOa- 118 wexa. Caanerap yaaTMa-
gan =097 0,99 6ynaau. zapAary Kyuiap,

Ilnanerap y3aTmanapia UMJMHAPHK THJ-
JupakJapial TallKap¥, KOHYCCH.OH FHJAMDPAKJap XaM HIUJaTHJIafiH.
[y 6unan 6upra yjap TYFpH Ba KWf THILAH OYJKMIIA MYMKHH.

Y3ATMAHUHI XHUCOBH

[Tnanetap y3aTManapHH XucCOOJall YYYH ONAMH THUIIH Y3aTMaJapHU
Xucobsamaa HMlJATHJAALHTaH (opMyJaanapian ¢oHfananuaany. byHunr
Y4YH HJaliuwia 6ysrad HKKH FuAMpaX OMp NMOFOHa Yy3aTMa cudaTuia
Kypusiaau. Onataa 6up XuJa MaTepHaJjaH TalépJaHraH HUYKM HJallHul
6uJIaH MUIJABAMraH Y3aTMaJapHHHT MYCTAXKAMJIATH AOHMO TALIKH WJAINHII
GuJaH MUWIAHIMCaH ~ Y3aTMaJapHUKHIAH OpTHK O6VJaau  YyHKM Wia-
munga 6up smac, 6up Heuta T 6yaamu. LLIyHUHr YUYH nJaHeTap y3aTMa-
JMIADHMHT XaMMa FUJMpark 6up XuJa MaTepHaagaH TailiépJyaHrau Gy.aca,
YJapHUHT MapKa3HH FUJAMPard a Ba caTeNJIMTH g JaH TY3w/raH ysaTma
xucobnanca Kugos. By FuinuMpakaap yuyn GearnianraH MOLYJb TalKu
THJIMpaK b yuyH xam Kabya kuauHaau. [1naHeTap y3aTManapHH 3TYBYH
KyuJaHHm O6¥iiuua xucobaamija TULl IAKJHHMUHT Kosddulventu Yp
(196) dopmysaa Bocutacupa xucobianaiu. KOHTaKT KyusaHKII acocHAa
JolinXanawpaa) caTeNIMTVIapHHHT coHu Ba Ky KoapuuuenTHn uHO6GaTra
OJIMII KepaK, sABHU

/ Tl KHﬂ KH uxl
— . 252
4 =K l/ Vpa 04, C 1 M (252)

6y epaa ¢,, = b, /d; < 0,75 xunu6 onunamm. [Nnanerap ysatMasnapparu
FUJIAMPaK THUVIAPKHH, CaTeJHT/ap COHUHH Ba KoJIraH YJ/uamJapHHu 6e-
TuJalmya KyHuZardH MyHOCabaTJyIapHHHT GaXKapUJ/IMIMHHA TabMUHJAW JIO3HM!

d,/2+d, ”. z, =(2,—z,)/ 2. (253)

Bynziau tamkapu, (z, + 2,)/C 6yTyn cod 6yjuum kepak. Enjow caTen-
JIUTJIap OpacHjia 3apyp Opasuk GYJHUIM Y4yH KyHuAard mapTjap 6axa:
PHJIBILK JIO3KM:
‘dg | dg 9 .(dg )
2( +2/sm > ?—l—m
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€KH
(2, +2,) sin g> (2, +2).
(254)

57- §. TYAKHHCHMOH y3aTManap

By ysatManap Tuwsu ysar-
MaJlapHEHT GHp Typu 6YJu6,
YJIapHHHT  MUMIAIl HpPUHLMH
HJIAIIKWIAG 6J/IraH FHJAMpaKJIap-
JaH OWDMHMHT  TYJIKUHCHMOH
AeopMalMSNAHUILNTA  aCOCJIaH -
Tad. 119- maknga  Gyupai
y3aTMa/lapHHHT HKKUTa acoCHi
3NeMeHTH: b — WYKH THLIIN GUKD
FU/IIMPAaK Ba @ — CUPTKH THIL-
JIn  3JIaCTHK FUJAMpaK Kypca-
THJITaH.

Wukn FusinupakHunr Gy
IHamMeTpu d, CHDTKH FHJILHpaK-
HUHT OVJ/MII AuaMeTpH d, Aan
0 Kallap KHYMK KuJIHG Takép-
navagM, abHa d,— d, =18
6ynann. FuniupakaapHuur 6YV-
JHILI ailylanacu 6yiiMua yJvau-
rad Kazame p OHP XHJA KHJHG
Tali€p/anca, THILIAP COHY Xap
XHJ 6VJIaJH, YYHKH 2,0 > 2,p.

By neran ci{3 xap 6up Ka-
lamra TYFpH KeJagurad 6ypuak
FUNAUPaKJIAp Y4YYH Xap Xuda 6y-
JajM JeMakiup, ABHH

JapH.

_360° 360°
8T g, 6 -2_[,—
(255)

Y3aTMaNapHH TalKHI KH-
120- wara. TYJAKUHCHMOH y3aTMaWHr MuLTaww, J1YBYHM J€TaJlap/laH fHa 61pHu
yuY/napUFa pOJHUKJAp VpHATHJI-
rag  ROAUNN H nup  {12)- maka). YHuUHT CHPTKM  JHaMeTpu
3JIaCTHK TU/JAMDaKHHHT HYKM auameTpuaaH O Kajap KaTta Kuaub Taie€p-
nAaHapd. UIyHUHT Y4YH BOAHJIO %JaCTHK FUJAAMPAK HYHIa ;KOHJIALITHDPHJI-
raufia y 3JJUMC WaKJIKWHU oflafl. £ BOAUJO afijaHTaHAa YHHHT DOJIHK-
JAapH 3/JaCTUK FUJIAMPAKHHUHT IWAKJIHHH WYHAaH }”farap'mpHG 6opaankH,
yHuHT JedopMaiusicH aiiaua 6yiina6 xapakaT/anaérrad TYJKHHHH 3CJa-
tagu. Ulyrudar yuyn xam OynAail ysaTMasap TYJIKMHCHMOH ysaTMasap Je6
aTaliras.
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TYAKMHCUMOH y3aTMasapJa ULVIATHAA11TAH THILJIAPHHHT ONTHMAJ [AKJIH
XaK{aary Macaja XaJju TyJa Vprauujaral 3SMac. Xo03uprd BaKTAa acocau
yuBypuakJHK laKJajiary THuwiapiadn Qoiiaananuaanu. FulAHpakHUAT xap
XHJl HyKTacula THIIIAp Xap XuJ (pasaga uJamanu. Arap THILIApHUHT
6anagaaurdiu 6 1e6 Oearuwjacak, y xonaa - myxrapa (120- mjaka)
THunap 6yTyH 6anapanur 6yiinua, 2- HyKrana spum OanaHasiuru 6yiinua
Maawmmaa 6ynanm. 3- HyKTaja 3ca yJaap Maallkwfad 6yTyHJail ynKHO,
4- HyKTana siHa sipuM GanaHAJuru 6yHuuya, JeKuH THI €HHHuHr GomKa
TOMOHM 6usaH Maawumra kKupumanu. lynaaid Kuaub, GHpHHYM HYKTaja
3J1aCTHK @ FUJAMPaK THIIMHHUHT YYH CHPTKH b FUIIMpaK THUWMHUMUT TyOWla
6ynany, 3-HyKTaja THINJAPHUHT yuu Oup-6upura Tyrpu Kenain. Hemak,
BOJMJIO aiiJlaHaHWHT YOPaTMHHU YTranja THIJIAp ¥3 YPHUHHU SIPUM THLUra,
SIPMHHH YTranja 6up THLIra, 6UP aillaHraH]a 3ca HKKH THIITa ¥3rapTHPaiH.
HIYHUHT YYYH CHPTKM FUJAAHPAK THULIADWHHHT COHH 3JacTHK TUJAMpaK
THILJADUHHUHT COHMAaH 2 Ta OPTHK KuJuO Talépaanaan. [emax, BOAHJIO
TyJsa 6up ailnaHraHaa MYKM FUAAMPAK HKKM THILUra, s’IbHH MKKH Kajamra
cukuitnn, Oparaa, y3aTMajar TiVIKHHJI4p COHH BOAHJO YYHTa {'DHaTHJ~
raH poJHKJap coHura, 6y sca, '3 HaB6aTHla, FUIMPaK THILIaDH COHMHHHAT
aliupMacHra TeHT Kusaub OJMHaAH:
=1,

2, —2,

Oy epra i — TYJKUHJIAD COHH. YMyMHUH XoJja
z2,—z,=K,i (255 )
6ynank, 6y epara K, — 6yTyH COH.

Opatjia, FnaadpaksapiaH Gupu Kysranamac GyJanu. Arap MYKH FHJILH-
paK kysrajamac 6ysca, y XoJjda BoiMs0 6up aivlaHrasja CHDPTKW b FaJ-
aupak K, tawra casxuian. Bomwkaya Kuau6 afitraHaa, FUusjupakau Gap
MapTa ai{JiaHThphll y4yH, BOZMJIO z,’K,i Ta ali/laHWlH Kepak.

IIyunait Kuaub, niaHeTap Ba TYJKHHCHMOH y3aTMmaJsap XaKuja KO-
praa afiTunranjapra 6MHOaH, a Ky3raamac 6yau6, xapakat H jaw bra
y3aTunaérran OyJ/ca, y3aTHLI COHM KyHHAarnya ugojajaHUIIH MYMKHH:

a nH . 2p _ Zpy _ db _ dh_
qu—nb_K‘.i ——Zb—Za—db—da _6'
b Kyaranmac 6yJranpa 3ca:
ut M _ 2 Y (257)
Ha g K,i dy —d, )

6ynanu. [emak, d, ManiyM OVyJ/ca, y3aTuimr COHHM, acocan 6 ra Goramk
6\/nap skaH. YMyM4H X0JAa, y3aTMa FUJAHPAKJapUHUHT THLLIapM COHW
ucTasdranya GysumM MymkuH. Arap K,— oo 6yuca, 6§ -0 6Vnaau Ba
y3aTMa QpUKOMOH y3aTMara aiJlaHajH.

0 HMHr KUAMAaTHHH KHYpPaHTHPHUIL XucOOMra Y3aTHEI COHHHH >HYAa
Katra KuiiMataapra (6up noroHagan 1000 rauva) etkasuw MymkuH. by
TYJKHHCHMOH Yy3aTmaJapHUHT adaanauxkaapujad 6upuanp. Bynpau Taw-
Kapu, TYJKHHCHUMOH Yy3aTMmaJgapia OWp BaKTHHHT V3uAa Oup Heua THII
uiamuwpna 6yan6, ynap 6up-6upura yusuxk 6yinua smac, 6anKH THII CHP-
THHHHT jo3acH O6Yyhudya Teru6 Typaau (ypuHalu). By X0/ KMUMK jaYaMiH
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y3aTMa BOCHTacHJa KaTTa Harpy3KaJlapHH y3aTHlira UMKOH Gepaiu. Bu-
POK TYJKHHCHMOH y3aTMa Y4YyH JeTasqjiap Talé€pJsaul aHYya MYypakKal.,
AflHHKCa, 3J7aCTHK FHJAAMPaK Y4YyH MaTepHaJs TaHJall KMAHH, DyHAaH
TauwKapd, TYAKUHCHMOH Y3aTmasnapHMHT ¢olJan¥ Hill KO3MpHUUEHTH
uucbaran kuyuk (0,75...0,85).

58- § BuHTaBMA Xamga runoHX ysarmMasnap XakHia KHcKaua
MabaymoT

ByHnpat y3aTMaJjap VKJaapH aiikail Bajsap opacujia MILIaTuAagd. By
y3aTMaJlapHUHT BaJlJlapH y3apo KecHiiMaiau xamaa 6up-6upHaaH MabayM
macogaia xoijaawran 6Yaanu. LIIyHuHr Y4YyH, BaJJIapHMHT HCTaJraH To-
MOHTa Y3aHTUPHJ/MIIM Ba TasHUYJIAD COHM HCTaJraH4a OFIUIIH MYMKHH,
S’IbHH yJapAa XapakaTHH Oup BaJjijaH GMP Heuya Ba/ira y3aTHII HMKOHHSATH
MaBXYA.

BuHtaBHil XamJa THNOHJ Yy3aTMaJslap HUcOaTaE KaM HLULIaTHJAAalH.
[MIyusur y4yH K¥yHHAa yJap XakHAa KHCKada MabaymoT Gepuin Guaan
yerapaJsaHaMH3.

BuHTaBH#l y3aTMaJ/ap KHsl THULIM FHUJAHPaKJapAaH Ty3uaraH O6yJaid
(121- aks). THUVIADHHUHT KHAMUTY BUHT YU3UFH HYHaJMIINAA, YJapHHUHT
HJALUKIIY 3Ca HYKTaBuit 6yaanu. By Xxon Xamla THJIAp CUPTHIAA XOCHJ
6yaagurad MUIKAJaHkLl KYYHHHHT KaTTa OyJMIIM THILJIapHHHT HUcOaTaH
Te3 eifM/HILKra oub Kesafu. [lemak, 6y y3aTMaJapHMHT KaTTa Harpy3Ka
6u/aN MULIAlIM MabKya 3mac. IyHHHT YuyH yaaplaH, acocaH KHHEMAaTHK
HYKTad Ha3apJaH 3apyp 6ysiran XxoJ/usiaplariHa coitjanaHutagy,

['unoua y3aTMajap KHf THILIH KOHYCCHMOH FUNJHpaK/aaplaH TY3HJ-
rad 6ysnagyu (122- wakn). JIeKHH KOHYCJapHHHT
yunapu 6up xoira TYFpu KenMaiau. Baanap VK-
JAPUHHMHT alkamHum Oypyard Kynuuya 90° 6y-
Jaju.

I'unoup ysaTMallapHHHT BHHTaBUH y3aTMa-
JapjaH acocHH ¢apkd wWwyKd, THIOMA Yy3aTMa-
Jap YH3HKJM HJAAWHKII 6HIaH HIJIalauraH KHJu6
TaHépaaHUIIM MYMKHH. Bynjpan Tamkapu, rumo-
M y3aTMajtapja Xocun OysiafguraH cHpNaHuul
TE3JIMT'M BHHTABMH Yy3aTMasapjarura Kaparasja

|‘ET

121- wakn. Buurasuft yaat-
Ma. 122- waka. I'nnoug y3artMa,
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KHYuK. JIIYHHAT YuyH yJlapra BHHTaBHH y3aTma/JapHHKHAaH Kypa OPTHK
Harpy3ka OepHil MYMKHH. ['MIIOHI ysaTmanapiay aBTOMOOMJ/apAa Ba
6ab3H RUTMPYB MaluHHaJsapufa ¢oijananunagu. By ysatmanapiaa THIU
CUPTH EMHDHJIHIUMHUHI OJIAHHH OJHII Y4YYH Maxcyc MoHIAaH (THITOHA
Moftnaan) dolifananuin TaBcud 3THaafd. Bynpail Xonanapaa runoung ysar-
Majnap OJaTAarH KOHYCCHMOH FHJJAHPaKJH Yy3aTMaJapHHKHAAH XaM
KaTTa Harpyska OuJaH HulIald MYMKHH. By y3aTMa/lapHHHT acocuit Kam-
YHJIHTH WYHIAaKH, yaap YYYH AeTasap Tauep.nam Ba LieTa/lIapHH HHFHIIAA
aHUKJIHK lapa)XacuTa I0KOPH Tanabnap KyHunanu. I'vnoun ysaTMasnapHu
MyCTaXKaMJAHKKa XHcobua, mapT/ad pPaBHLa, KOHYCCHMOH FHJLHPAKJIH
y3aTMasapH¥ MyCTaXKaMJHKKa xHcobJawy kabHpup.

59- §. THwiH ysaTmajap "ydyH PyXcaT 3THJIraH Ky4wIAHHUIJIADHH
auHuKJam

PyxcaT 5TyiraH Kyu/aHiJIapDHY aHHKJIall XaKuiaru yMymMHi Mabay-
MOT/1ap Ma3Kyp RapCIMKHHUHT OOLIIaHKII KHCMHMJA KeATHPUJATaH 34u. by
epla THILJIK y3aTMaJap YYYHTHHA TaaJJyKJad 6yiraH ad#pum MatJyMoOT-
Jap KeaTupuiaau. THULIH y3aTMaJlapHH STYBUH KyusaHuw 6yiinya XHco6-
Jamja pyxcaT 3TH/ATaH KYWiaHUIIHH KYHAHJaruya aHuKJalm MyMKHH:

Opp=0pp*Kp;s (258)*

6y epaa 0,,—acoc cubaTHia TOBCHA 3STHJTAaH LMKIIAP COHH N, HH
TabMUHJAROUTAH pyXxcaT STHAraH 3ryBud Kyunanut, MIla, 41- xanpanian

Opp HHHT TaBCUsl ITHJraH KMAMATHHY TaH/ab OJHII MYMKHH; KrL — YMZaM-
Juauk ko>pbuunedtd, xucobaamr SrybByd Kywlanuil Oyixua GaxkapHJiaHia
KyHAujardya aguk/JaHagn:

Ky =5 VooV (259)

6y epaa N ,,~—onaTAara vuJaMJ/IH/IMKKA pyXCaT STHJTaH KYy4/JanHIIHY aHKK-
Jauja aco: KuauG ONMHraH UMK/AAap CcoHu (akcapusr N, = 4.10% Ku-
Ju6 onnHanM), yuu 41- xXameangan o/ MyMKEH; N .. — Kyuladdm y3-
rapiil LUMKJHHUHT SKBUBA/ZIEHT MHKIOpH; arap Harpyska YarapMac LHKJ
6u/laH TaBCHp 3TCa:

Nog=N;,=60¢tn, (260)

6y epaa f,— y3aTMaHHHT COar Xucobuia udonanaHras Xu3MaT MyASaTH-
Arap narpyska 123- wak/aaa KypcaTH/AraHHiaeK, BaKT YyTHwM OuJiad no-
FOHaW ¥3rapub Typca,

No.=N; 3 [(T“/Tl)'"F-nu‘/NB] (261)
3

* By ¢opmyaa 'OCT—21355—75 xa taBcHs aTHATaH GOpPMYaaHM COANANATHPHO
Xocua KMauHrad. Onani yaarmanapa xuco6rawga 6y COAMANALITHPMULIADHHHT Tak-
CHpM feApJH ce3wrMafinn.
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T 6yJsand, 6y epaa T, — Har-
py3ka rpadMrdHpHr { TOFO-
HacHia TaBCdp ITYBUH Gy-
poBuK Mom2esT. Harpyaka uuk-
JUHUHT HHFMHAWCH N, =

I
at Zn,, 6ynnan,— T, MOMEHT
N | S TaBCHP 3TraH BaKT HYMAard
I
l
|

7;/77&!)(

LHUK/Jap COHM:
n,; =60 fe,he

- Hnpus  xypcatkuud g

50% | Ny /Vz /7(4 THII CHPTHHEHT KaTTuKJIHUTH

HB <« 350 6yaran n¥sar Fu-

123- maxa. JupakJap yuyd 6 ra, HB>

350 Gyaran nysiart Ba uysH

FUMAAPAKAAD YyyH 9 Ta TeHr Kuaub onuuamd. N.. > N, 6yaran xon-

Japia K, =1 ne6 ka6yn xuausaiu. Llysu wHazsapfa TyTULl KepaKKH,

mp =6 6yaranna K., < 2,08 Ba m, =9 6jranaa K, < 1,63 6ymum
KepaK.

Tumm ysatManapuu ‘KOHTaKT Kyulanwm 6yfnua xucoGraliia pyxcat
STH/ITaH KyWIaHUI Ky#ujaruya TONWJAaiu:

Opp = Opp Ky (262)

6y epna oy, —acoc cudaTHia TaBCHS STH/TAH IMKJJIAD COHHHH TaBMHH-

Jafiluran pyxcaT STH/ITaH KOHTAKT Kyu/Jauuil, 41- XaaBajiaH OJMHAAH,
K, unpaManiuk KodbduLueTy:

KHL = VNHO"NHE' (263)

N,, Ba N, nunr mapHocH N, Ba N, . ra yxwaur
Arap narpyska nOFOHa/aM Vsrapca:

NHE = A’,g, 2 [(Tl,'/Tl)a'(nq[/Ng)] (264)

By epnaru xapdinapuuur mawHocu (261) dopmynmanarn xapdJaapHuKura
yxuawpup. Ny /N, >1 6Varanga K, =1 Kuau6 osaunagu. Xamm
6yinua ToGnanran nyAaaT FUAAUpaKaap yuyH K, < 2,6, dakar cuptH
TOoG/IaHTaH FUJAMpaK/aap yuyH K, < 1,8 6Vauum kepak. Axcapusar N, =
=602,n> N, =06-10" 6yagn. lllysusr yuyys Kymuaya Oyp =0,
KUJING OJUHAIM.
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41- apgBsan

TAmMAH FHAIMpAKJAp Y4YH HULIATHAAAKHraH 6ab3M MaTepHalIap Y4yH
pyXcaT STHJraH Ky4/iaHHLLIAp

PyxcaT 3THArad Kyu/JaHulaap
a};P, Mla
HB
[1ynaTHUHC MapKack|TepMHK HULAAHMIIH Ka?,:'HKnH“;?% ;:;”3:?::{ pungapak- | o, . M2
6np TomoH- | 13D MKKH
ra afina- |TOMOHra an-
HaAH naHagu
45 nynatu SIXwmnanran HB-240...280 195 130 600
40X nynatu Hopmaatanran HB-210...230 200 130 550
SIXiunnaHraxn HB-240...280 230 180 650
40XH nyaatu  [SIxwwHnadran HB-260-..300 270 200 1000
20X nyaaru To6.nanunb
MKHJIOJaHT aH HRC-52... 62 280 210 1100
12XH3 nyaaru  [To6s1anu6
JKHJIOJIaHT 3 H HRC-56... 62 330 250 1150
Yyan CY 15-32 — HRC-160...229 60 50 500
Yyau CH 32-52 — HB-187...255 115 80 550
TeKCTOMHT — HB-30 50 40 40 45
JICI — HB-30 50 50 50 50
[omuamug — HB-14 15 30 30 42

dcaarma: DUysdd KywlaHUUTaDHHHS PYXCAT STHITaH KUWMAaTHHH aHHKJamad
acoc KHIMD OJMHIaH LHKAMEp COHH Npg = 4-10%, KOHTaKT Kyw€IaHHULIApD YYyH 3ca
Ny =6-107 ...10-107 K116 oaMHraH.

60- §. ThiacTvaccaaipHAHT THWAA y3aTMANAPIa HULIATHJIHLIK
Ba Oyd1aél y3arMajapHM XACOIMAW4AH® Y3Ura XoC Xy yCHATJIApH

Cyurru ilunnapia caHOATHHHT KYNruHa TapMOKJapuia NJacTMacca-
JaH TaH€psnaHraH THUIH FUJLMpaKsap KynJjab uiiatijaa GowaaiH.
AlipuM Xousnapia ac606CO3/IHK Ba MalllMHACO3JMKAa [JacTMaccaJiap
THLIJIK FUJIAWPaKJap YY4yH KyJ Kesdaguran Gupran-6up Matepuas XucoO-
JaHMOKJa. Ilnactmaccafiad Taf€pJaHraH THIUJIM FH/AMPaKJapHHHT KeEHT
Ky/J1aMa HMILJIATUJIHLIKE YJIADHHHT KYAHJarH ad3aj/HK/apura aco¢JaH-
rad: 1) paBoH Ba IIOBKHHCH3 MUIIANAH; 2) eHJIHILra YHJaMJIHJIHTH I0KOPH;
3) abpa3suB 3appavya/apHHHT TabCHPUra yHYa Ce3rHp 3mac; 4) 3ap6 GuJaH
TabCHP ITafUraH AMHAMHK KYYJapHH CYHAHPHIL XYCYCHATHI@ 3ra; 5) y3ar-
Ma Y4YyH AeTaJiap Ta#épnaiuga ¥ KyAuaran afipuMm HOAHHKJHMKJIapHUHT
MeXxaHH3M HIUHTa cajbuil Tabcupd Kam Oysajy; 6) 5/1eKTp TOKHHM yTKas-
Mailou;, 7) coaMIITHpMa OFMPJIMTH KH4uK; 8) Kynaab TafiépsnanraH xoJ-
Japja ap3oH Tywafu; 9) Moiicu3 wapoutia xam axwn uuaia, 10) Ham
Ba 3aX MOHJapja xaM HiJadBepaiu, YYHKH 3aHTJamaljM.

[lnacTMaccanapiian THUUIM FWJIAMPaKJa4ap Y4YH MaTepHas cHdaTHla
¢oilla/laHUIIHHHT AHaJa DUBOXJAHHWIIMIA YJAapPHHHT KYHHAArdH Kamun-
JIMKJapH TYCKUHJIHK KUIMOKJa: 1) HCCHKJHK yTKa3yBUaHJHNIH Ba HCCHK-
Ka YHJAMJIMJINTH [1acT; 2) X03HPTH BaKTAa THULIH FHJJAMpaKJap Y4yH Hul-
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JaTunaéTral nJjacTMaccalapHUHI MYCTaXKaMJHTH KyiuaraH Tanabra
TyJa xaBob 6epmaiin.

Meransmac maTepHaniapiaH THLILTH FHIMpaK TailépJsalm xKyAa Ka-
IHMAQH MabJyM. Macanan, €roufian Taii€psaHraH THIIH FHJAMpaKaap
VpTa acpaapiaék HULIATHATAH SH.

XHUMHA CaHOAaTHHUHT PHBOXKJAHUIUK HaTHxKacuga XX acpHHHT Gou-
Japuja Te3JUru KaTta 6y,nub, LWIOBKMHCH3 HIJALIH 3apyp 6yJaraH ysat-
MaJsiapfa TeKCTOJIMTAAH Tah€pJaHTaH THLUUIM FUJJMPaKJap HuLIaTHiaa 6o~
Jald. JleKHH TeKCTOJMTHUHI TaHHapxH HHcOaTaH I0KODH 6ysraHjanrujan
THLJIK FUJAJHPaKAap YuYH €rousiad ofifananuil Macasach Yyprauuia bou-
JaHI¥. X03HPTH BaKTAa MaxCyc HIWIOB GepHJraH €FOYHH [Tpeccaalll, CyHrpa
6up-6upura énumTHpUW H{au OusaH TaHép/aHraH MmatepHaaplaH XaMm
THUVIM FUJAJUPaKJaap HuwlanMokpa. CYHITH dmunnapja THLWJIM FRJALHPaK-
Jap Taiépsall yuyH TNOJHMSTHJEH, NOJMIpPONWJEH, NoaudopManbIeruy,
nojauKapboHaT NOJUypPeTaH Ba Xap XuJ NoJMaMuf (KalpoH, KalpaJioH,
KanpoJsakTaM) Ba 1wy KabusapiaH goianaHHIMOKAA.

ITosvaTuaeH, noaudopMabieryy Ba NOJIUNIPONHIEHAaH KaM Harpy3ka-
JH KHYHK VJYaMJM FUJAAMpaKJap TaHépnananu. SIHTH MaTepHasjapiaH
THILJIM FUJMAMPAKJAP YUYH 9HT KVII MUIATHJIAAUTaHH Xap XHJ NOJHaMHI-
Japiaup, YYHKHM yaaplaH TaHé€psanraH Aetananapjia }gyﬁmlam ap3anuk-
J1ap 60p: MYCTaXKaMJ/IHTH HHCGaTaH AXIUK (HAH/IOH YYYH 0 = 100 MITa),
efu/IHLIra YHaMIIHJIHTH 10KOpU (GpOH3aHMKHaH 23 MapTa OPTHK),
3J1aCTHKJIMTH MeL€pHia, MOH Ba KeDOCHH TabcHPHAaH aHHaMalan. ByHnan
TalllkapH, NOJHaMMAJMAapJaH FU1MpaKsaap KyHuw aH4yg ocoH. KypcaTnia-
raH no/iHaMHJapAaH THLUIHK FHAAMPaKJap Y4YH 3HT K1 HUIJIaTHJaJHTaH ]
Kanpouaip. by MaTepuan Typau mamJakatiapia Xap XHJa HOM OuaaH
Hwmnab yuxapunand. Macanan, y 1P na — nepaon, Iloabmiaga — CTH-
JOoH, YexocqoBakHsfla — CuJIOH, [onsnaniusiga — sHKajaoH, IlBeiina-
pusna — rpunod Ba AKII na — Haiision ™% ne6 iopuTH/IAAH.

[Nonuamugnan TafépaaHral THULIM FUJAAMpaKnapiay ¢oianaHuaraH-
Aa THULIADHUHT KH3MG KeTMacCJMrHHM TabmuHjaw 3apyp. LIy makcapna
KYDTAArd FUALMPaKJIADHUHT akaT OUTTacH NoJHaMHAAaH Tal€pnaHanu.
Funpupak/sapHHWHT Harpy3KaCHHM OIUMPHII YYYH KOBYIUOKJIMIH MacT
6ynran Mo#sapiaH ¢(olfanaHMIU TaBCHS 3TWJIaiH. DyHpaH TaliKapH,
TUIIK FUJIZHDAKJIAD MOJHOGAEH AMCYabQUA KYIIMAraH MoJHaMHAJaplaH
TailépJiaHca, YJIapHUHT efHJULITra YUAAMJIHJINCH siHafa OpTajH.

YMyMaH TioMMaMHJJiapAaH TalépJaHraH FUJAJHPaKJapHMHI MYCTaX-
KaMJur¥ HucbaTaH IOKOPH Ba YJapAaH TY3WJaraH Yy3aTMa/JlaDHHHT HJa-
LIMILKM PaBOH Ba 1IOBKHMHCH3 O6V/anu.

[NoaudopManbieruiiad Tai€psaHrad THIK FUJAAMpaKJap Oouika
CHHTETHK MaTepHaJ/i1apiaH TaliépsaaHTaH FUIAAMpaKaapra Kaparasja OpTHK
Harpyakara uujadan. Byuna FHJLLUP aK/TapHH HUCOaTaH KaTTa Harpyska
TYMmMQANTAl D& HiiaadTrania SapSa OmdiaH Tablhp 51ypdn AMHAMAAdBAR
Kyuaap naiiio 6ysaauran ysaTtManapja N§zaT Fuafupakaap Gusan Gup-
rajJuKJa MUJIaTHII TaBCHA STHJAaAH, YYHKH YJapHHHT 3JaCTHKJHIH Ba
KaTTUKJIUTH eTapJH Japaafa I0KODUIHD.

Tuiwy FUNAMpaKksap YYYH HULIaTHIaJHTaH TE€DMOMNJIaCTHK MarepHaJs-
JaplaH siHa 6HpH nonuxapéona'l;}mp VHHHT MYCTaxKaMJHrH HucGaTaH
0KopH (0p = 89 MIla) 6yanu6, 135° nan 140° C raua Temneparypanapia

180



uiiai onapu. TemmepaTypa y3rapraHja AeTaJIHHHT INAKJH JAespJaH ¥3-
rapmafign. IlyHM Ha3apjga TYTHIU KepakKKH, mojukapOoHaTAaH Taii€p-
JIaHTaH THIUAW FUJJUDaKJAapHH y3rapyBuaH LHKJ OHJaH TabCHD 3TYBYH
Harpy3Kanau y3aTMaJsapja HilWaTHLI TaBCUA 3THAMaHIH.

X03upru BaKTAa COBYK XOJaTJa KOTaJulaH CHHTETHK MaTepuaJJap-
JaH — aKpUJIOMJIACTJapaH TaHépaHTaH THILJIM FHJAHDaKJAap HUaTHUI
MacasjacH TaAKWUK KHJAMHMOKZA. Dynja#t mareprannap (ACT—T cru-
pakpuJ Ba 6oikasap) KYKYH Xonuja Gynaiu Ba JeTanb TaklépJaul oJnfu-
JaH yJap CYIOKJAHKAa KOpHaH6, TeMHIJIK KOJUnaapra Kyiuaaan. Opatiaru
MYXHT IIapOHTHAA KOTTaHAaH CYHT yJaapra xey KaHJaal Ham TabCHp 3TMaH-
I, arap sapyp OVJca, ynapra Kecuil ycyau 6unal Kyiuumua uiunos Oe-
puaany.

[T{nat runpupaknap KaHgal xucobisaHca, nJyacTMaccajaH TaiépJal:
TaH THULIH FUAAHDAKJAp XaMm XYAOM [IyHAal xucobnanagu. daxkar (213),
(215) popmynanapaard conuii KozdduLMeHTAAD HILJIATHATAH NaacTMacca-
HHUHT 3JIaCTHKJMK MOAYJIH 3bTHOODPra OJHIaH XOJAa aHHKJaHHWIIKH Kepak.

MabaymkH, nJjacTMaccajaH Tal€paaHraH FUIQMpaKJapHUHT MIUMTa
XOcHJ OY/ajurad HCCHKJKKHMHT, aTpogpularH HaMJMKHHHT Ba LIyHTa
yxwam 6up Katop GakTOpAapHHUHT TabCUPH Kyuau, IIIyHI H- yuyH GyHaail=
FUJIMpaKJap Jofinxanamja 6y ¢pakTopaapHH 3bTHGOpPra OJHII 3apyp.
ByHuHT yuyH pyxcaT 3TH/ITaH KYYIaHHUWHH aHUKAalLAa, K VituMya KosggH-
IHEHTap KHPUTHJIaaM. MacaJsiaH, STYBUH KyuaaHuil 6yiinua xxcobaawwaa:

Opp = UoK Kt K'rex Ku K:: (265 )
KHJHO, KOHTaKT KY4YJaHUuml 6ydnua xucoGJaaimiga 3ca
0'HP = 0’01(1(t K-rex KM (266)

Kuam6 onmunany; 6y upolanapaa o, — OKYBYAHJIHK yerapacH (YHMHI KHi-
MaTuHU aipuUM MaTepuHatjap yuyH 42- XajBa/ilad OJHII MYMKHH); K, —
Y3aTMAHHHT MCCHKJIMK PEXKHMHHA Xucofra OJyBYH KO3(DPHUHEHT (YHHHT
KHAMATHHH 43- )KajBajjaH OJHMI MYMKHH); K., — THULIN FHJIAHpaKJIap

42- manBaJg

Aflpum mnacrtMaccasap y4yd Oox HHHF KHAMATH

MatepEaARHHI' HOMH 9ok MIla
INosnamugnap . 35—45
Monugopmanbaernn 40—50
INonukap6oHar . . , 50—60
Texcroaur, OCII-T 40—50

Tal€pJaill TeXHOJIOTHACHHH XucoGra oJyBuM Ko3(duiueHT (FHJAMpaKJap
MeXaHUKaBHA WuLIOB Gepuir Hy/d GuiaH Tafi€paanca, K., = 0,9, ruaau-
pakaap KyiiMa 6Vica, K ., = 1 6§saan); K, — Harpyska 4acToTacHHH Ho-
AaJIOBYH KO3hHUUHEHT, YHUHT KUAMATH MIaCTMACCA THIIHMHT HJIALIMIIAA G-

JIMLI COHUTra GOFJIMK; HALMMWIAA HKKHTA THIIH FUJIAMPAK GYAraH X0M/apAa,.
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43- waaBan
Adipum naacrmaccanap yuyn K, HHHr xuiiMaTi

Hwnaw wapoHTHRard TeMneparypa, C°
MaTepHaNHUKHT HOMH
20 | w0 | e | 80 | 100
lMonuamugnap . . 1,0 10,80} 0,65] 0,55 | 0,50
TMonudopMambaer g 1,0 | 0,80 0,65 0,5 | 0,50
INoaukap6oHar . . 1,0-10,8 0,75 | 0,70 | 0,65
Texcroawr, ACII-T 1,0 10,900,801} 0,70 | G,65

FUIUpaKk 6up MapTa afilanranja xap Gup THII GHp MapTa MJaumuiga 6y./1anu
Je6 xucobsaanany Ba 6ysjafl xo/lnapAa K, HUHT KuiiMatH44-%anBa/ijad OJH-

44- xajgpaa

2
T““‘“:‘,‘,’;‘;‘,‘,Lﬁ:;%;‘j,‘ﬁ" Janouuna 0—300 | 300—500 | 500—1000 |1000—2000 Oﬁgn“"’"
Ky 1,0 ) 0,9 ) 0,85 | 0,8 0,75

Haiy; K,—THILIADHHUAT Ty6uaa XoCHJ Gy/1afurad Ky4JaHHLUIap KOHLUEHTpa=
UMACHYY xucobra oJsyBuu Koddduuuent (monudopManbleris, noJgUmponu-
JIeHJaH TauépsanraH FusaMpakaap yuyH K_ = 0,8—0,9; nosmkapGosar
rraInpak yuyd K = 0,9—0,95; JICII-T’ Ba TEKCTOJHT FUJAMPAKJIAD YUYH
K,=0,9—0,95, K,,— MOl KOBYIIOK/JATHHMHT MaTepHa/Ilard KyusaHHLLIra

TABCUPUHH IBTHOOPra O/yBYM KOIPGUUMEHT, YHUHI TaKpUOUH KHAMATHHH
KyHHaars MyHoca6atiaH aHUKJAll MYMKHH:

12 ‘E—
Ky = Vﬁ’ (267)

6y epaa £, —umviaul 11apOMTHAArH TeMrepaTypaga MOHHMHT KOBYLIOK -
JIUTH,

Y3aTmMa HuutaétraHia Xocua OVJaguraH HMCCHKJHKHHUHT IJacTMacca
I'HiiMpakJ/apra caja6Mil TabcHPH KyusaH OYATaHJAHTHOAH, MatJayM yCyda
6unan (6y ycyJs Maskyp KHTOOHHHT GOWIAPHAA KeNTHPHJTAH) HCCHKJIHK -
HHHT Meb€puaa OYJNULIMHM TeK{UHPHULI Ba J03UM O6VJraH TaKAupAa GYHHHT
YUYH 3apyp uopaJsiapHH KVPHII Kepak.

HNaracmmacca rurdupaxsraprune my3uasnuy

IlnacTmacca FHJAMpaKJapHUHT amaJsfa HULIATHAMIIN IIYHH Kypcart-
JHKH, YJapPHHHT TY3HJHIIMHHM METasaJ FUJJUPaKJaPHHHT TY3HJHIINTA
afiHad yxwaw Kuaub 6yamaitinu. [TnactMacca Fuagupakaap KOHCTP YK UK A=
Jlalljla acocaH Ky#ujaruiapay 3bTHOOpPra OJIHII JIO3HM.
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124- waka. ApMatypainm TjgactMacca FHJAHPaKJapHHHI  TY3HJIHLIM,

1. TlnacTMacca JeTasJHMHI KaJHHJHTH XaMMa KOija unoxu 6opHua
6Hp xus 6y/NHIIATA XapaKaT KHJMII KepaK, YYHKH JeTaJHHHT Npecc KO-
JIKNJa COBHLI BAKTH YHHHT 3HT KaJUH )KOHHra 60FauK OV nany. [eTaaHuur
Xap XU KaJAuHJIHKAArd KOUJapUHHHT 6V KyHull cudaTtHra canbuii
TabCcHp KypcaTanu. IIIYHUHT YYYH KaJHHJHMKJap ¢apkH, :xofiura Kapa6,
30 9, naH opTMacCJHrH Kepak.

2. Xap XuJ TEeKHCJHKAATH UKKH CHPTHHHI OHp-OupH OnaaH KecHys
XOMHH anbaTTa €t wakauga 6y aHIIM 103UM, ATap KOHCTPYKIUAAa KHPppaJu
TOMOHJIAPUHHHT 6Vsiuug wapt 6yaca, 6y KHppaJapHH XaM Mabiym pa-
JHyc 6uaaH cunnKaab x yiumra xapaxkaT KHJHII 3apyp.

3. 'uanvpakHH KOHCTpYKUMA/IAIAa YHHHT KYHHIN #ysin 6unaH Taiép-
JIAHHIUHHH Ha3apJja TYTHIN JIO3UM. DYHHHT YUYH FUJAZHpaK KYHMaJlapHHH
KOJIMNJaH axpaTu® OJHMIUHH OCOHJalUTHpaiuraH Taabupnap OGenrunab
Kyiunaau.

4. FunavpakHHHI MYCTaXKaMJIUIHHH OLUMPHILI MaKCalHaa TYpPJIH apMa--
TypaJapiaH ¢ofifanaHum sapyp 6yaub KoJgica, yJapHH <OHJAlUTHPHULI
MacaJlaJapuHu aTpodanya yiHaab KypraH MabKyJ; YYHKH apMaTypajapiaH
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125- maks. AfipuM Gynaknapian MGODaT FHJNMPAKHHHI TYSHJIHLIH,

<boiljasaHHL ACTAJHHHT TaHHAPXHHM OlWHpHIN GusaH Oupra, 3apapJan
HYKH KYWIAHHLIADHHHT Malfo Oysuiuura oanb KeaaiH.

IMnactmaccanapiaH TalépnaHafWulraH THIJIN FHJAAHPAKJap TY3HJHILH
KUXaTHAAH YU XHJa 6y MyMKuH: OyTyHaall MacTMaccaflaH sicanaiu-
rad FHJAMpaKJap; apMaTypaJjiaHTaH NJacTMaccafiay scaJiaflHraH THJIH-
PakJap; Xap xuJ MaTepHanfaH Talépsaanub, aiipum Oy.nakaapaan fnruna-
IMraH FuaanpakJap. Oparfa, CHPTKH yadamsapH ailTapsu Japaxaja
KaTTa OysmaraH FUaj¥pakJap OMp XHJIard TepMOMIAacTHK €KH Tepmo-
peakTHB MmaTepuanjaH TadépnaHaiu. DyHpall xoasapia TepMONJacTHK
MaTepHaa/napAaH TaHép/jaHTaH THIINM FHALMPaKHH BaJjsapra IUIHLJIap
BOCHTACHAA ypHATHIN TaBCHA 3THJaaiH. Maraymky, OyTyHaa# nosumep
‘MaTepHaJifiaH_TaHépJaHTraH FHJIAMPAKJAPHUHT Harpy3kacH YH4Ya IOKOPH
6yamaiinan. Uly cababan yaapiaH Mab/JyM Harpyska TabCHpHJA HLLTaifH-
raH yaaTMajap YYyH ¢oHpanaHuil MaKcaiHia mosumep Tapkubura nyjaar
anmMatTyna wunutunanu  Ruunra®k vonmanna runnunax nanuunr chawar aan
6usaH GUPHKTHpHJIaAMraH KHCMH Nyaatiad TajfiépaaHu6, KOJATaHH NOJH-
mep MartepHanfaH Oysauwd (124- waka) €kn nynaTaaH TaH€pJaHTaH FHJI-
JHPaKHHHT (aKaT THII CHPTJapH MabJayM KaJHHJIHKAarH nojHMep MaTe-
puaJ 6usaH KONJaHHIIH MYMKHH.

CHPTKH y/a4yaMuaapH Karra OyaraH FHJAIHPaKJapHHHT NOJHMep MaTe-
‘puaagal 6up 6yTyH KHaHG Tafi€pnanuiin KuituH, Dynpaf xosnnapna Faii-
JIupaxaap afipuM GynakaapiaH Ty3uaral Gynaau. Afipum 6ysakJjapaax
TY3HAraH FUJJMPaK/Jap ycTHZa ran Gopap sKaH, 6y 6opafa TolKeHT
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NOJIMTEXHHKa HHCTHTYTHHHHT «MalnHa aeTansapu» Kadenpacuia spaThi-
raH, THIJIH KHCMH NyiaTAaH, rynyaru yysuaaH tad€pnanu6, y3apo repMo-
NJIaCTHK TIOJIHMEpP MaTepHaJ BOCHTacHAa GHPHKTHPHJTaH FUJAAHPAKHH a0
XHJa TabKUAIa6 yTHII Kepak (125- waka). Bynaai Fuagupakaap, afinnkca,
HIJall WAPOMTH OFHp GyaraH ysaTMmanapAa KyJ Kenalu. Macanal, yH
TOPTHUI CTAHOKJ/JIaPHJarH THLLIH Y3aTMaJsap aHa WyHjal apouT/ia uiaait-
Ju. ByHaa FuagmpaxsapHunr 6up-6upura HucbaTaH sraJjaraH Ba3HATH
Joumo 6vp xusna 6yaman, TasHUNapHUHT ONDH Ky3FanyBuaH Kuaub ypHa-
THATAHJIMIH cababau, Ml fjaBomMuAa V3rapub Typann. IIIYHHHT yuyH FuJj-
AupakJaap dakar afliaHMa XapakaT KuJHOTHHa KoJMal, MapKa3napapo
MmacopaHUHT y3rapH6 Typuiuu Tydakau, mypakkKab XxapakaTtpa 6yJanH.
HatHxana yJlapHHHT THIIH Te3 eiinau6, y3aTMa LIOBKMH OuJjaH Huwa
6outaiiin. TeKIIHpHILIapHUHT KypcaTHLINYa, MapKa3Jjapapo MacoaHHHT
0,5 9% y3rapHuM THII CHPTHTa TYWAJAHTaH COMHLITHPMa 60cumuH 35 ...40 9
omvpaAH. ByHHHT oKuOaTHIa FHALHDAKHMHT YHAaMJIMJMTH KEeCKMH TNa-
caf]¥ Ba YJIapHH Te3-Te3 a/JMalUTHPHLI 3apypaTH TyFunaau. byrpai xon-
AapAa FUJIJMPaKJapHHHI YHAAMJIMJIHTHHH OLUMDHII YYYH YJap OKOPH
cudatin nynataapAaH TaitépaaHuin MyMKHH. Bupok 6yHpuafi KuiuHraHAa
FUAJQMPAKJADHUHT TaHHapXxH OpTHO KeTaau. ILIYyHHHT YuyH YJap, 1KO-
puja afTuaranfiek, adipum OysaksaapiaH Ty3unagurad Kuaub sofinxa-
AaHTaHH MabKYJa. ByHJa FuafupakiapHUHT daKaT THILIH rapaxLIH I0KOPH
cudaTad NygatiaH, KyNn MaTepHad capduaHaJHraH KHCMH 3ca ojaTAaru
yyAHJaH TalépnaHaiH. By MKKH KHCMHUHT NojauMep MaTepHaJs BOCHTa-
CHJa YJaHHIIK y3aTMa HilJaérrasja naiijo 6yaaaurayd MIOBKHHHHM KeCKHH
paBHUIJa MNacaliTHpaAM Xamja MYypPakkal0 XapakaT HaTHXKacHOa XOCHJ
6yaraH AMHaMHK KY4JapHHHT caiOMA TarcHpHHM KamaHTHpasu.Bynnaii
FHJAJHDAK THILJADHHHHT eHWJIHIIH pyXcaT 3THJTaH yerapajaH opTraHial
CYHT, YHHHT NyJaTAaH fAcajraH THULJIH KHCMH STHTHCHT2 aJIMALUTHD HJIHILH
MYMKHH. BYHuur yuyn rungupak 250°—300° C raua kuaaupumaub, Kyiuna-
raH noJiMMep MaTepHaJs CYIOKJaHTHPHO TYILHPHJaA¥ Ba THLLIM [apAyLi-
HUHT SIHTHCH KVAMJAra4, XyLAH HJATapHIHjeK, NeJumMep MaTepHaJs BO-
cuTacHia ynaHaiau. DyHlafi Funjupakan y3aTMasap MaBXyl ycyaaap
6unaH JOHMXanaHHIIH MYMKHH. JIeKHH 3JacTHK 3/ieMeHT MYCTaXKaM-
JIMTHHUHT eTapJii Japakafa OYJHMIIHHHM TabMHHJAWI 3apyp.

DYHHHT YYYH YHHHT KaJHHJHTH paauas #yHasnuiuga KaMmuia 6—8 mm
KHJIHHAgH Ba KHCMJApDHHHT V3apo Oypaju6 KeTMaC/JHTHHH TabMHHJALI
YUYH CTepXKeHb IIaKJHAardH YHKHKJAp KecHJHwra xucobnad KypHaanu:

F
T= s (268)

6y epaa F — sjgacTHK 3seMeHTra TabCHP 3TaiuraH afiJaHa Kyu;
S — 3JaCTHK 3JeMeHTHHHI THILIH Tapjiuwra YypHawub Typaauras
YUKHFH aCOCHHHHT KYHJaJaHT KeCHM 103H; [ — YMKHKJap.couy; [t[ —
pyxcaT 3THalaH KyuJdaHHw. PyxcaT 3THATaH KyuJaHHW KyHHAaruda
6ynanu:

[T] =UBKf Krex Ko’ (269)
6y epia Op—uy3usaHIWIAary Mycraxkamauk uerapack; K,, Ko, Kn.x —
KoadpoulthenTaap (6y KodddHLMeHTIapHHHT HOMH Ba KHiMaTaapH 10KO-
puja alTHATaHJapra yxiaui).
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Adipum GynaknapfaH Ty3uJaraH FUAAMPAKJIAPHUHT KYpHO uMKuaran
TYpHAaH Talllkapd, THULIH TFapAuIIHHM TYNYarHra pe3uHa BOCHTacCHfa,
DafiBaHAMall Ba ejumJall #yjgd 6uiadH ysaaHafMraH TypJapH Xam 6op.
Xosupru BaKTaad oqiub GopuaéTraH TaiKHKOT HIWJIapH KeJaTyCHAa 0KOo-
pujarura yxmau adpum 6ynakjapaaH TY3U/ATaH THLUIH FUAAADaKAap HLI-
JaTHII MabKyYJ 3KaHJAMTMHH KypcaTaau. lllyHma#l KuauHTaH Takampha
FUIAHPAKJAPHHHT THILIM TapAUlIM HXTHCOC/JAIUTHPHJATAaH KOpXOHaja
u1ab YHKapH/IaAurad KUJIMHHIIM MYMKHH, By 3ca THlu FUJIAKDaKaap-
HH XaM CTaHAapTJaluTHPH/ITaH yidamaapia K ynyad riunab yukapHII HMKO-

HUATUHH TYFAMDAIH.

61- §. Macanagap

9- macasiia. EtaxksoBun Basnparu KyseaT N, = 6,5 kBr, aftnannuuiap
yacToTacH n; = 1440 muH~! Ba yMYMHH y3aTHIU COHH uyy = 20 Gyarau
peayktop (126- maxs) xucobnancun. Pegyktop 24000 coar uuinamra mys-
JKaJITaHr aH.

Euum: 1. Furaupak Ba ulecTepHsjap YYYH MaTepuaJ TaHJAaHHO,

yJap Y4YYH pyxcaT 3THJ/TaH KyuJaHHLIap aHWKJaHaIH.
Funpupak Ba wecTtepHaJsap

y4yH matepuaJs cudaruia Je-

THpJaHraH, JeKHH HucbaTan

E ALﬂ H‘—]—[%— ap3on 40X wmapxagau nyJaTHH

) J TaHJalMu3. YHHHT KaTTHKJIH-

FHHM Ba pyXxcaT 3THJAraH Kyuy-

l 2 JIAHUIIHH aHHKJaWra 3apyp

N | 6yJraH acocHit MabJIYMOTJIapHH

‘ 41- xanBaaian onamu3. Tan-

1 It JlaHTaH MaTepHaJ TEPMHK Hil-

JaHraHfAa OMpHHUM [TIOFOHaAAru

Qo | Tz | FUAAMpaK THiIapd yuydH HB=

240, wecTepHs THULIAPH YUYH

126- waxka. PeIyKTOpHUHT  cXeMacH. HB =280 6y iuiuMra 3pHuIHIa-

Iu geb KabyJa KuaaMmus.
VIKKHHYM NMOFOHAJard FUAAMpaK yuyH xam HB =240, mecTtepHs THlI-
JapH yuyH 3ca HB=270 6ysanu aed Kabysn Kuaamus.

[lynaait Kuaub, peayKTOpAary FHUAAMpaK/Iap Y4VH:

O ppy= O ypy = 990 Ky MIla; 0 p, = 0p, = 200 K MITa.

Kus Touin XyodTaary [mecTepHs yuyH:
o =FR0.K MM o, = 230.K,, Mla.

THPL
Tyepu THULTH XKy(DTAar LIECTEPHS YUyH:

Oypy = 650 Ky, MIla; op, = 230 K, MIla.
Harpyska LMKJOTpaMMacH KypcaTd/IMaraHJ/Jdrd Tydai/iv narpyska HOFOHa-
cu3 Varapaad Je6 KapaJaid Ba y3rapuill LMKJHHMHT 3KBHBAJEHT MHKIO-
pu (260) dopntysa acocuia TONHJIALH:

N..=N;=60¢.n, = 60-24000-1440 = 2-10%,
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Jlemak, N .=2-108>4.108

= N_,, MaBIyMKH GyH1all xo.- 12 1 I N
Jlapﬂa KFL = l; KHL :1 6)"“3}1”_ 70 \L*l e \“%’
WyHpait  Xuau6, runpepakiap A 4 S S ’} »
Y4yH: 0\\“ 'y }r‘“

= M = 3 R v \)‘ ~ H K
0pp =550 MIla; 0,,=200 M, E l; “@9 “\\0&\ [-nfEu%"(E’
Kus tuum kydraarn mecrepus . < | LV 0 AR LY s
YayH: Sy j;“Q‘ %>~3n3§e4¢
Oppy = 650 MITa; 0., =230MITa. 5§ [ ¥

Y - 870 20 30 30 70 100 200 306

Izrggy::lmnu KybTaars uectep Gmygmi u

0HP3=650 MHa,oFP3=230 Mna_ 127- waxksn. HKKH Ba yu NoOFOHaNH pelyX-
2. Bepufiran u,, Xampa 127- ropnapma ysaTHI CORMHMHI TAaKCHMJZHWIL,
IIAKJ4a KeJATHPHIAraH rpadukiaH
¢ofinananu6, xap 6Mp NMOFOHARMHT Y3aTHIN COHM aH¥KJAanapu. Iraduxpan
uy=>5; y xomna uy=u_ /u; = 20/5 = 4; n, = 1440/5 = 288 mun~".
3. Xap 6Mp Fu/lMpaKiard 6ypoBYM MOMEHT KHAMAT/JapvHH aHHKJaki-
Mu3: OMpUHUH TIOFOHAJard INecTepHs YYyH (GUPMHUH Ban yYyH):

T;=9550M — 955055 — 431 H.m.
n, 1440

HVIKKHHUM TOFOHajark LecTepHS y4yH (MKKHHYM Basl yuyH):

Ty=Tyun=431-5-0,97 = 208HMm,
Funrupak yuyn:

Ty3="T,u,nw=208-4-0,97 = 807 Hm.
By epaarn 1 KuiiMaTH 45- xajBajijaH OJIMHTAH.

45- maaBaa
BHp noroHaax THIH y3aTmanap yuyH ®HK HHHr TaxmuHui xHAMaTaapH

O.U.K 7q
Enng yaarmanap
¥Y3aTmapgaru FHJIIHpaK = Ounyg ysatManap
TypH 6 Ba 7 aHMKJAMK papaxkacH | 8 Ba 9 aHMKJIHK gapasxack
O6unan Tafépnanrak Gunax Tafiépnanran
Lnnunapux - 0,99 0,98 0,975—0,97 0,96..0,95
KoHnyccumon 0,98 0,96 0,96 —0,95 0,95..0,94

4. VIkkuHuYKM NOFOHajaru GypoBUM MOMEHTHHHI KMAMaTH KaTta OVa-
TaHJWTHIaH ya4amaapH xaMm KatTa 6ysnumu  Kepak. IIIYHHHT YyuyH XHco6-
JIalllgH Iy NOFOHaAaH GountaiiMua. JIofuxanaHaéTran y3aTMa €nuK y3aTMa
6yaransgurufian ysap acocad KOHTaKT KyuJaHHII acocuia JoduxanaHaiu.
Ilyupait Kuaub, (215) ¢opmyna BocuTacMAa HKKHHYH TIOFOHA YYYH,
MapKaa/aapapo MacodaHHHI TaXxMHHMH KHHAMAaTH TONMJaAHM:



3
@y =K,y + 1) Y T3 Kyl (1, 0hp) =
— 495 (4 + 1)}/ 807-1,08/(4%-0,4-550%) ~ 185 .

By epna 99- maksinas K, = 1,08; 32- mansanpan ¢, =1 Ba (216)
2 2.
TeHTVIHKIAH Y, = (u;il:dl) =TFi— 0,4 xamma 35-xamBangan K, = 495
SKaHJ/Jrd 3BbTHGOpra ONUHTaH,
Henax,

[

bw3 = wba'aw2 =0,4-185=T74 mm (bw4 = bwa)

36- wapBsannan ¢, = 30 Kumu6 onamus, y xoama m = 74/30 = 2,46 mn.
Tonuarad m HUHT KUAMAaTUHHM CTaHJApPT KHAMAT O6u/Iad MOCJIAlITHPaMH3
(46- xanBax).

46- xagBan
Amanna Kynpox HumraTHaamuran mouyasap kuimatu (CT C3B 310—76)

Ka-ropnap Mogyab m. MM
1 1,5; 2; 2,5; 3, 4; 5; 6; 8; 10; 12; 16; 20; 25.
2 1,75; 2,%25; 2,75; 3,5; 4,5; 5,5; 7; 9; 11; 14; 18; 22.

Scmarma: wIoKH 60pHua, GHPHHYE KaTopard KuilMargapiaw doimanawum tancua
. STHIAIH,

46-xagpaqafan m = 2,5 MM Kuaub osamu3.

5. [llectepus Ba FWJAMPaK THILJIAPHHMHT TaxMUHHH coHuuu (220)
dopMynagaH aHHKJIaAMH3:

2(1w2 2.185 Zy 148
Z=Tn1—=—2—’5—= 148, 23———2[271-——-"4—_,_1—’\./29.

IllecTepuq TRIVIADUHUHT COHHHH Zz; = 28 KWJuG TaHJAaiMmu3. Y XoJ7a
2, =ufe; = 4-28 =112,
Fusnaupax.1apHHHT TEOMETPHUK VJIYaMJIapPUHU aHHKJaHMU3,
bys = 2,5-30 =75 mv (b, = b,,)-

dy=d, ;3 =mz,=2,5-28 =70 mm; dy=d, ,=mz,=2,5-112=280 mm;

dyy=dy+2m=70+5 = Tomm; d, =d;+2m=280-+5=285 Mmv;
dn =dy,—2,5m=70—6,25=63,75 mu; d,4=d4— 2,5m =280 — 6,25 =
=273,75 MM.
Jlemaxk,
0, = d,-;-d. _ 704;230 — 175 M 6§nana,
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6. YMuamnapy aHHK/aHraH Y3aTMAHMHT MYCTAaXKAMJIMIHHM KOHTaKT
Ky4aanuw Gy#vya TeKLMpaMu3:

- ZH ZM Za V Wy (u + l)r(d'wauz) < Oup

dopmyta TApKHGMJard mapaMetpsapuu Tonamq3. 34- xkagBanpan Zj
=1,76;"°5- ansannan Z,— 274, Tapcus Gyiuua Z, = 1; aiinana qu'
F3=2T,'d, ;=2-208)0, 07 — 5942 H; aiinana TeaMHK v = nd,,-n,/60 =
=3,14.0,07-288/60 = 1,05 M’c; comutHpma ail/1aHa InHaMUK Kyu (212 6)
dopmynara kypa w,,=8,g,9) a, lu,: ,/u;=0,006-56-1 05V 175[4=2,33H /MM
6ynanu, 6y epaa 31 WajBaigan g, = 56; 33- Xanpannax 8,, = 0,006
KWING osuuran. (212 @) Tenrivkka 6MHOaH, AMHAMHKaBHi Ko:-qumuuem
K,, =1 +va-hw’/(FtaK%KHﬁ) =1-233.75'(5942-1-1,08) = 1,027,
Oy epja 10Kopufia 6a€H KHJ/IMHTaH TaBCUfJapra OMHOAH TYFPH THULIH
FUILHpaknap ydyn K, =1 pa 99- wakiian K Hp = 1,08 s3KauJury 3b-
TUGOpra OJNMHTaH. YMyMaH, ama/uii xucoGrauiapia K, Ko3hduuuesTHH

TYFPR THUVIM FUJIAMpaksaap yuyd 1,03 .1,1 opanuruad oJsidmn MyMKHH.

LHyl-ulau KUJHG, (212) ¢Jopmy.r1a1aﬂ CO/MIWITHPMA aii/laHa KYyYHHHT
XHCOGHMH KUAMATH TONHJIAIH:

F ta 5942

@y = 5o Ky K= == 1,081,027 = 87,87H wox.

lynpait kuu6,
o, =1,76-274. 1//87,87-(4 4 1) /(70 - 4=604,07 <gyp = 660 MIla.

7. THWJIApPHUHAT MYyCTaXKAMJIMTHHH STYBYH KyuJaHuwl Oyiuua TeKuld-
paMu3.

97- mwakagan x = 0 6ynran xoa1 yuyd
Y, =3,82
Y., =36

0,p'Y , HUCOAT/apUHH aHUKJAMNMK3:
OprpslY £y = 230/3,82 = 60,2;
0.p,/Y , = 200/3,6 = 55,6.
choﬁnamﬂu TWlHpakka HucGataH Oakapamus. 99- mwakngan K B =

= 1,15 Ba MaBXKyJ TaBcusra Gunoan 6, = 0,016, K, =1, gy, v,a, MapHuHT
KHAMATH 10KOpHAA aHHKJAHTaHH KaOu GyJaau.

w,, = 0,016-56-1,05-} 175/4 = 6,2 H/um.
Funnupaknaru aiisana xyu:

Fo 2807 _ 5764 1,
A= 4, T 0,28
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(200) dopmysanan (€xku 30- )KanBa.nnaH)

Fv wi —_—
Kpo =1+ Fgeiey | +6:2:75/(5764-11,15) = 1,065;

(195) dopmyaamaru
= (5764/75)-1,15- 1,065 = 100,8 H/mm.
Jlemaxk,

o, =Y, ‘”Ff_36

‘0053 145 MIla <o,,= 200 MIla

8. BupHHuM moFoHajary Kus THHIUIK KydrHu xucoGiafimua (215)
dopmynanan a, HH auuK/Iafimu3. ByHuHT yuyn aBBajo $,, = 1 KuaHG

0J'lH6 (216) TeHFUKA2H YP,, HH TONAMU3;
b, = 20 _ 2103

m+ 1 5+l
99- wakagan K Hp = 1,08 Ba 35-xanBamnan K,= 430 3KaHJAHTHHH aHHK-
nafivua. JleMak: a, = K (ul—{— I)I/T"KHB (42, 0%,) =
" 208 1,08
6y epna y3saTMa KHA THUUIA GYJIran/urd yuyH o, = 0,5(0p; 4 04p.)=
0,5(5504650) = 600 MIla Kuan6G oNMLI TaBCHA 3THJAfH.
a,, = 120 MM KHJIH6 oslamus:
[llecTepy IHUHT TaXMUHHI 3HU:
b, =a, ¥, =120-0,3=36 mM.

36- xansanpan ¢, = 30 KuaIH6 ONMG, m, HU TONAMH3:

m —gf—)— 1,2 mM; 46- xkajBajpas

wl

m, = 1,5 g6 TaHIalMHU3.

9. Tumnap conunu anukaaiMus. Byunurfyuyn taxmunan p = 20° ne6

KabyJa guaamus (f = 8° 25° KUIMG OMMLI MYMKHH ):

2, — 2a,, _ 2ay, cos B _ 2.120-0,9397 — 150

- my m, [,5

s % 180
w1 541

Hemak, z, = 25 6yaranga 2z, = 25-5 = 125 skaumnn Tonamus. KaGva
KWJIMHTaH KUSVIMK Oypuarura aHMKJHK KHPUTaMu3:

P 15015 oo

cos B = =
2a,, 2.120

6y eppan f = 20°22'
Fu1/pak/IapHHHT TeOMETPUK Y J1ua MIapHHU TOMaMH3:

m,z _ 1,5-25 My 2y _ 1,5.125
dpy =dy = cosp  0,9375 40r,dyyy =dy = cosp 0,9375

= 200 MM,
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dyjy=d;+2m, =40 +2.1,56 =43 my, d,, =200+ 2.15 =203 mm,

dy=d;— 2,5m =40—2,5 15=236,25 MM, d,,=200—-25-1,56=
= 196,25 mm. Mapkas/apapo macoda 4, HWHT XaKHKHIl KHiMaTH a,=

=4O —f—2200 = 120mM. Funaupak suu bw‘l = ’\pba-a = 0.3-120 = 36 M.

Illectepus 314 b, = 36 + 4 = 40 mMm.

10. YVayamnapu aHUKJIAHTAH Y3ATMAHMHT MYyCTaXKaM/AMIUHM KOHTaKT
Kyulanum 6Vituua TeKimpamus. lOxopumarMra yxmams, GYHHHT YuyH 3a-
pYp NapameTpsiapH# anugJjaimu3. 34- xansasgan Z,, = 1.67; 35- »xap-
Banjan Z, =274; Z,=V1/e,=V1/1,612 = 0,787, 6y epnae, =[1,88 —
—3,2(1/z; + 1/z,)]cos p =[1,88 — 3.2(1/25 + 1/125)]-0,9375 = 1,612.
gg=1"0, -sin B/(nm )= 36-0,3477/(3,14 - 1,5)= 2,66; alinana Kkyu F,=
= 2T, 'd, = 2-43,1/0,04=2150H;

ndin, 3,14 .0,041440

i WK, U= ——= ——"—— = 3,01 M.
ailylaHa Te3JIuK % 60 ;

Abnaga AuHanuKaBHH Kyu:
W, = 8,80} a,lu; = 0,002-56-3,01} 1205 = 1,65 H'mm.
TaBcusnapra acocan K, = 1,08 kuiu6 o1u6 K,,, HH Tonamua.
Ky, =14w,,b,(F,K, Ky =1+165-36/(2150-1,08-1,08)= 1,023,
(212) dopmynanan alslaHa KYyYHHHT X4COOMH KuiMaTH;

1 = o Kyl = 2500~ 1,081,023 = 66 Hnox

Wy

Illyunait kuJauG,
o, =1,67-274.0,787. 1/66(5+1) (40-4) = 566,5 MITa <o, =650 MI1a.

11, Tum/apHAHT MYCTaXKAMJIHCHHY 3CYBYU Kyusauuul Gyiuua TeKum-
pamu3. 97- makazan x = 0 Gy/ranja:

Orp1
Yo =389 222 _930/3,9 ~ 59,
F1

2

. Orpr .
Y = 3,6; Yo = 200/36 = 55,5.

Xucobsaw FU/IAupaKkka HucGaTan Gaxapunand. 99- makanan K B = 1,15;
€o» U, @, JIADHUHT KUAMATH tOKOpAfardua  GyJaay;
W, =0,006.56-3,01 -1/ 120/5 = 4,95 H'mm.
Funpupakaaru aitnana xyu:
oT, 2.208

F,= —"_—"=2080H.
2 g, 0,2

(200) dopmynanan K, =1+w,, b /(F K. Kz5) =
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=1 -+ 4,95.36/(2080-0,906-1,15)= 1 -} 0,094 = 1,094;
Kpo =14+ (e, — 1)(n' —5))/4e, = [4 + (1,6 — 1)(8—5)]/(4-1,6) =
=0,906; 6ynna 8 — TO3aMMK NapaxkacH Ba eg =~ 1,6 KWM6 oJMHraH.

F
w,, = F:f Kpo Koy K py = 2%’ -0,906-1,15 -1,094 = 65,85 H/mm

Jemak, Y =1 pa Yp =~ cos f KHAHO OJIHHTaHH XOa1a:

£

65,85 65,
Op=Y V¥t =3,6.1. 222 cos p = 3,6-7:22. 0,9378~148 MIla<ls =
=230 Mlla

10-macana. Ky#uaa GepunraH MabaymMOTJIap acOCHAa KOHYCCHMOH
FunHpakau y3atMa (128- makn) XucOG/MaHCHH: eTaKuyH Bajpgaru KYBBaT
N,= 10 kBT, BanapHHHT aflaHULULIAp YacToTacH f; = 640 mur—1;
n, = 200 mus~%, .® H. K. 1=0,96; nwnam mymnaru 5000 coat; ruaau-
paknap ¢akar Oup TomOHTa ailflaHaj¥; Harpyska Gup Meb€pAa TanCHp
sTaan. Baa yKAapuHHHT KecHwyB Oypuarn & = 90°; Fuifupak SHHHHHT
kos¢pumentd ¢,, = b, /R, = 0,25.

—
H- -4-%([)"[—1 ED'\V
L I R

i
i)t
Ni g

128- maka. KoHycCHMOH FHJIIMPaK/H PelyKTOPHHHF CXeMacH,

Eyum: 1. Funpupak Ba iuecTepHSl YYYH OJAHHIH Macajajard CHH-
rapy 40X Mapkaa¥ nyaaTHH TaHAal, pyxcaT 3THATaH KYYIaHHULIADHH
TOMaMH3.

Funnupak yuyn o, ,= 550 Mlla; 0., = 200 MIla; wecrepHs yYyH
0,, =650 MIla; o,, =230 Mlla. "

HP
2. BepuJaranJsiap acocufia ysaTHII COHMHH aHHWKJAHMH3:
=2 —32,
200

3, Vaarumr cownnan doiinananu6, 6oLslaHFHY KOHYC GypyaKJiapHHH
aHUKJaNiMH3,
tgd, = 3,2; 8§, = 72°40; 8, = 90° — 72°40" = 17°20’

4, Banhapaary GypoBYUH MOMEHT KWAMAT/IapUHH aHHKJAHMUS:

T, = 95501 = 9550. 1% — 149 2 How;
640

n,
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T, = Tuwun = 149,2.3,2-0.96 = 458,3 Hu.

5. (234) dypmysa acocnaa KOHYCJMK MacodacH TonuaaaH; 35- xaa.
Banfan Kp = 520, 99- wakanan Ky, = 1,16 sxan/mruna anux/iaimMms.

Hlynnait kuau6, R, = Kgl u®+ li*/TlKHﬁ/[(lA— 0,5v,,)% 02, u] =

up
—520 -V 3.22 3 11/ 149.2-1,16 [(1—0,125)- 550%-3,2.0,25] =170,3 mm,
R, =170 MM kuu6 oJamus.
6. Tamky AuaMeTp Ba MOIYVIHM aHHUKJaHMH3:

d, = 2Rsin6, = 2.170-0,2979 — 101,28 o,
d,, = 2R, sin8, = 2.170.0,9546 — 324,56 v,

Tuaw ysynaury &, = 0,25-170 = 42,5 m; Opataa, b, >10m, Hemax,
b, 42,5
m,=_% -- —= = 3,54MM.
2 12

7 46- ®apBajijaH m, =4 MM KHIHG osMaMu3. Yy xolia d, = m,z,

dey 101,28

RaH  z; = —

~ 25; 2z, == zyu = 25-3,2 =~ 80 6Vn1any.

te
8. Moaysp xamua TdIap COMM  SXJMTJAiTaHJurd cababan Kolyc-
JIMK MacoacuHanr Ba d, ., d,,. d,, JTAPHUHT XakuKkuil KUHMATHHW Toma-
Mu3: d,, = m, 2z, =4-26 =100 nv, d,, =m,z, = 4-80 = 320 mm;
dp=d, —0b,sind, 100 —42,5.0,2979 = 87,34 mm;
d ,=d, -u=_87,34-3,2 = 279,48 Mu.

m2

~d, ¢ (d,° /71007 3202 .

Re= 1/"—5 )+ (52 = }’ (5) + (5] = 167,63 s

9. Y3aTMauMHT KOHTAKT KyuJanuil OVHHYA MYCTAaXKaMJIUTHHH Tex-
1M paMu3:

T s —
_ S et Vw41
Op = ZHZmZn l W < UuP

34- xaaBainan Z, = 1,76; 35- xaiBanjan Z, = 274; raBCHfra GUHOaH
Zo=V ([d—¢ )3
e, =[1,88—3,2(172, 4 1/z,)] cos fi;

oy B 25 — %
ZVi T Cosh, T 0,9546 5
—_n__ 80 _ 968 Jemak, ¢, =[1,88—3,2-(1/26+1/268)] =

Zyy = =
Y2 cos,  0,2979 oT,

=1,75; Z =} (4—1,75)/3=0,866. Aiinana KY4HH TOMaMH3: Ft, =ﬁ=
E m
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CosaltTupMa XMCOGHE afiiaHa Kyu:
- FuRpoKpgKyy  3418-1.1.16-1,7

= = = 99,8 H/mwm,
H’ b 42,4
6y epaa TVFPH THIJIA anupamap YYYH KHJHHTaH TaBCHs/apra GuHoaH
KH =1; 99- wakapan Ky, =116, K = 1,07 xu1u6 onunran, YyHKH

TYFpd THWJM y3atMajdap Y4yH Ky = 1,05 —1,1 opanuruia oausuum
mymxue. llynnai kuau6,

0,=1,76:274 - 0,866]/ 99,8 | 3,2°1 1/(0,85-87,34 - 3,2) —
=495,6 MIla<<o,, = 550 MIla, (225) gopmysa acocuia A y3aTMaHuHT
STYBUM KyWIAHMII GfHYa MYCTAXKAMJMTHHH TeKIIMPAMU3:

. wFt_ _ FllKFﬂKFv
° “YFO.BSm: ~'F 0,855, S Opp-
97- waknjan 2z, =26 Ba z,, = 268 6yJ1raH Xo/ap yuyw Yp,'= 3,97
Ba Y, = 3,77 3Kau/uruuy Tonamd3. Xap OHp FHAIMDAK YuYH 0,,/Y,
HHCOATHH aHHKJIAAMU3:

Oppy/Y 5y = 230'3,97 = 57,93;
Oppy!Y py = 200'3,77 = 53,05,

Jemak, Xucobaaur FUJIIHpaKKa HUCOaTaH GaXapU/MiM Kepak.
99- makagan FUJLIMpaKKa TaaJlIyKJN KHjiMal cudaruga Kpp= 1,31
SKaHJMMHHK aHuKJaimu3, Bynunr yuyyu ¢,, — 06 guau6 TtadsaiMas. 30-
®anBanfan K, = 1,2 Kuaub Gearuiaimus.

bgsin 8 42,5-0,9546
=mte——2=4—_80 —3,4.93 MM.

2y

mtm
Hlyupaft xuau6,

0,=3,77-3418-1,31-1,2/(0,85- 42,5- 3,493) = 160,5MIla <0, =
= 200 MIla,

X BOB. YEPBSKJIN Y3ATMAJIAP
26- §. Ymymunid mMawnjgymoriap

‘—Ieszu;:m y3aTManap BaJJap-
HMHT VKJapu akikam OyJaraH xoda-
Japia uuwiaTHAafH. ARKauuink 6yp-
YaruHHUHT Kuumam Xap xua Oyaumn
MYMKHH. unpur\ asianga, Yy acocay,
90°® 6ysagu. Bynpaii ysaTMa ao-
XHAa IUAKJAJIH YePBAK FUJIAMpPAru
6usaH pe3ab0aJsiH Bas 4epBAKIAH TY-
augany (129- mak.1). UepBskJau ysaT-
MaHHHT HOLJAll [TPHHUMNH BHHTIH
KYPTHUHT HULTALI TPHHIHNH KaOHAHp
Byngafi y3aTMaHUNI ad3a/JIHKAapH




XKyMJacura KyHdWjaruJjaap KkH-
pazu: a) TY3HJHILH OLIAUH, Y3U
3ca uxyam Oyau6, Oup noro-
HaHUHT V3uJa Yy3aThHll COHH
KaTrta 6Vysaxn; ©O) paBOH Ba
IIOBKHHCH3 HMaiju; B) Y3U
TOPMO3JIaHYBYH KHJIHO Taiiép-
JIAHHINH MYMKHMH: T) HILOHYJH
HILIaiIu. KaMyHIUKAapH 3KYM-
Jacvra: a) ¢oiifaan ki Ko:¢@LUKeHTHERHT HUcOaTaH KHUMKJIHTH;
6) FuAAMpaK THIJAPMELHT Te3 efkakliN; B) THAAKMPAK YYYH KHMMarT-
6axo mertans (€poH3a) KIUNATKIL 3apypJaurH KHpaiM.

UepBsKaH y3aTMmanap, YepBSAK TaHACHHUHT Ty3WJMIIMra Kapab, uu-
JIMHAPHK Ba ryo6oug (130- wak.); yepBsiK ¥paMIapHHHHT LaKJaHra Kapab,
apXHMell, 3BOJIbBEHTAa, KOHBOJIOTA LIAKJAJIH, YepBSKHHHT FHJAAMpaKKa
HucOaTaH sraajarad ypHura Kapal, uepBsiru nacTaa, €¢HHMAa, Tenala
MOHJaural; ypab Typaaurad kopnycu Cop-H¥karrura Kapa0, OuMK Ba
énur; Ba3udacura kapab =ca KYY Ba MOMEHT y3aTalHTaH €KM KHHe-
MaTHK XUXaTAaH poiila/jaHnaalnral Typaapra OYJjHHaIH.

Arap uepBsiK y3 {KHra THK TeKMCJAHK OnJaH KeCHJATaHAa XOCHJ
6ysiran lWak/JHUHT M3H ApxHMeA cnupanura yxuwali 6ysaca, 6y 4epBsiK
Apxumen uepBsiTu jel, arap Xccua 61JiTaH H3 3BOJLBEHTara
yXwamw 6yyca, 5BoJdbBeHTaBHI yepBaKk Jeb6 aTanand. Xocun
6VaraH 1UAaKJAHHHT H3H KHCKApPTHPIJTaH €KH 4y3WJaraH 3BOJIbBeHTara-
yxwam 6yca, 6ysaall UepBAIK KO HBOJWTaBUH ue pB K Jeiiu-
Jagu. Apxumef uepBsAru ¥3 YKu 0Vinab yTaauraH TeKHCaHK OunaH Kecua-
ca, XocuJa 6ynran ypam NpodHH (K YHadaHT KECHMH) el €HJH TParelus
wakauaa 6ysnanu. Ypam npoduav VUYH XYAAM WY Xuajald Tpaneuus
3BOJILBEHTABHI1 UepBsK YHUHT acockil ail.iaHacura ypuHma TeXHCIHK OuaaH
KeCHJIraHa Ba KOHBOJIOTABHI UepBsik VpaM HyHaAuIULla ThK TEKHCAUK Ou-
JlaH Kecuaranaa xocua Oyaaau (131- maka). CYurru fuanapra aymana6
MUKANaHUII NPYHUMNKHAA HUL1alAuraH YepBAKJM y3aTmajap Xam Nafino
6yaau. byHnaalt ysaTMa YepPBATHHHHT Ypamjapd opacuja AymaJnaifuran
wiapukJap rkoiaawrad 6yaub, ruaaMpak THUWJIAPH WY lIapHKJaapra Moc-
JalITHpHATaH ViHKYa Tap3itia TaHépaanamyn (132- wakda).

Xo03upru BaKTla MallMHACO3.1HK[1a, acocaH, apXUMeJ 4YepBsKJapHIaH
tdolinananniany, uyHkn 6yHaai uepBsiKJap oJiaTAard TOKapJHK CTaHOK.Ja-
puna tTaf€épnaHULUIN MYMKHH. YepBfAK FUIAMparu, KyNuHYa, YepBSK lIaK-
Jaujaru ¢pesa 6unan Tahép.aaHaty. Afpuy xoaaapaa 6y makcalaa Kec-
KHUJapJaH XaM dofijananuil MymMKiH. YepBsaK makaugaru ¢pesa xyaiu
YePBAKHHMHI V3ura Vyxuwaw 63,146, dakaT cHpPTKM AMaMeTPH NaKHKHH
4YepBAK AHaMeTpUJaH MKKH panHa’] opaduKkua KaTta Oynamu.

Funnupak 3aroTtoBkacura THILJIAp KHDKHII yKapa€Huga KeCcyBUd ac-
606 6uJsiaH 3arOTOBKAHUHT XapaKaTH V3aTMalaru UepBAK Ba FUJIAHPAKHUHT
y3apo xapakaTu Kabu Gysaaau. KupxHmHuHT GYHAal yCy/IH YepBSKHHHT
acoCHM TeOMeTPHK YJa4YaMJIapHHH CTaHAapTJalUTHPHIL UMKOHMHHM Oepaid
(TOCT 2144—76) TOCT 3675—56ra kypa uepBsikaH y3aTMaJsap Tai€p.ain
yuyH 12 Ta aHukJ¥K fapaxacu Genrusanrad. KnHeMaTHKa HYKTau Hasa-
pPHAaH I0KOPH aHUKJHK 6uJyiaH HILIAINH Tada6 KWJAMHTaH y3aTMasapHH

130- waka. Huaungpitk Ba raoGoun uepssik.
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131- maka Yepeax Typaaph: 132-fiakn. [dymana6 wumKazaHHW aco-

I — ApxnMeR uepssiru: 11 — 5B o/ibBeHTaBHI CHIa  MUIMaHIHTaH 4YepBAKAH  ysaTMa,

4YepBsiK; II] — KOHBOJIIOTABHA uYepBRAK.
3, 4, 5Ba 6- aHUK/MK JapakacH OuJaH, Ky4-Ba MOMEHT y3aTHILl Y4yH MY.JI-
¥aJaHTaH ysaTMadapHu 3ca 5,6,7,8 Ba 9- aHHKJAMK JapaxkacH OWjaH
Tai€pJall TaBcUs 3THJAMH.

Y3ATMAHUHT TEOMETPHSICH BA KWHEMATHKACH

UepBsKkau y3aTMmaJjapia XaMm, THLLIH y3aTMaJlapiarujek, GolijiadFuy,
O6yaMl, MYKM Ba CHPTKHM JHaMeTpJsap Yy3aTMaHHHT acOCHH TeOMETPHK
HapameTpJapuaup. by y3aTMaJapHHHT THUIIH Yy3aTManaapiaH ¢(apKu
IIYKH, yJapiard adnaHa.Te3JHKJIaDHHHT HYHaJMIIM THIIH y3aTManaapja-
THAeKk Onp-6upura Moc O6VsMai, afikamivk 6ypyarH OCTHAA KecHIUajid.
WnammManuur Kagamu cudatvia pedkaHHHT 4epBSK YU OVitna6 yrtran
TeKUCJHK OnJiaH KecuaraHja xocuJa 6yaraH Kaiamu p, (129- wax.a), mo-
JyJb cudaTuAa 3ca Wy KaJaMHHHT (P, HUHT) 7t Ta HHCOAaTH OJHHAIH.

UepBAKHUHT YMYMHH TY3HJIMIIM XaM[a HLIJAIIM TPallelus0jan npo-
UM BUHTHHKHIA YXmaiid. YHUHT pe3bbacH xaM OHD KHPUMJH €KH
Kyl KUPUMJIH 6yIHIg MYMKHH. I(HpUMJIap COHH 2, OuJiaH Gearusanajiy Ba
yuH 1 4 opanuruaa Kuiub OJIMLI TaBCHA THIAAH. ApXHMeJ yepBATH
YUYH TeOMETPHX NapameTpJjap Ba \JapHHHT KHiMmataapu Kyiujiaruda
Tonuaagn; o = 207 — yx 6yinab yTKasuaraH Kecumpard npodua 6yp-
qary; m = p,/n YK 6yiinda aHUKJaHTay MONYJb;

q = d{/m — 4epBSIKHUHT HUCOUH AHAMETPH, YHHHT KHHMAaTH,

m Ta Kapab, 47- :xajBasajaH OJUHAIH,

. 4/-MauUB 'dn
m Ba § MMMr TaBCcHf ITHMagurad Kuiimataapu (FOCT 2144—76)

m |20 |25 | 35| 40 | s0 |6,3 | 8 | 10 |12,5 16 20

10 10 10 10 10 8 8 8 8 8 8
q 12,5 12,5 (12,5 | 12,5 12,5 | 12,6 10™] 10 10 10 | 10
16 16 16 16 16 | 16 12,5/ 12,5 | 12,5 | 12,5 [12,5

o
[{e}
w



dy, = gm — 6yaum avametpu (129-max.);

d,1 = d1+ 2m—cupTKM AnaMeTpu;

dyy = dy — 2,4m — wuku JuameTpH; b, — YePBAKHHHT YpamJap
KUDKUJITaH KUCMH Y3YHAUTH; by HuHT KuiiMaTH 48- xaiBanfaru udo-
Janap €plamMuia aHHKJaHaTH.

48-xaaBaxa

CumxutHm Kosdduuu- UYepBAKHHHI KHPHMJIapH COHH, 2,
€HTH 1—2 I 34
0 by > (1140, 062,)m by>(12,5-0,092) m
—0,5 by > (840,06 z,)m b;>(9,5+0,092,) m
—1.0 by > (10,54-2)m by >(10,5+2,) m
0.5 by> (1140, 1z)m b > (12,540, 1z))m
1,0 by> (1240, 1z,)m by> (1340, 1 z))m

UepBaK FUJIIMparHHVHT {J14aMJIa-
pu (133- maks) KyHuparuya aHugJ/a-
Hagu: d, =mz,—OVaum JvaMeTpy;

dg = dy -+ 2m — Thw yuu nuaverpu; 245m\ 1\ ,
d,2 =d,— 2,4 m—Tumr TYOH Aua- \ : r
MeTpH. N~ _
Funiupakuunr suu b, Ba CHPTKH

AuameTpu dp, kuimarsapu 49- xai- 28 N K
BaJl acocuia GesruJanajii. sl R b 8

=N N N A~EA

]

133- wak.1. YepsAKx FUIAMPATHHHHT TeO-
METPHK yJyamaapi.

49-%kagsaan

2, 1 | 2...3 I .
drp “dg, +2m | dgy 41,5 m | doytm
by <0,75dy, ] 0,67 d,

UepBfiK FUIJMParMHHHT THUIM YepBSK TaHACHMHH €f 6yHaa6 26 = 100°
6ypuax ocTMia KampaG ,Typaiu. [HIIaD COHMHH 2y > 28 KH/IMG OJIM
TaBCUSL STUJIAJH,

Mapkasnapapo macoda:

a, =0,5m(q + 2,). (270)
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Y3arMara {3rapTUpHII KHPRTHII FUAIUPAK THULIAPHHM araptipumn 2™
ubopat 6yJaiy, yepBk sca Ttysatuamaiau. Lyuuur yyyH uepBsikiia 6
jTyamiIapu fesipau VarapMaiiau. Pakar GowusaHFHY AuaMeTpH KatTaJawt
d, = (g + 2x)m 6inanpu. Arap a, Mabaym GYJca, CH/IKHTHLL KO3(pHH-
UMEeHTH KyHliaruya aHuKJaHaiu:

x =2 —0,5(q+2),
€KH @71
= 0,5nmi(g+2, + 2x).
Varaptipui HaTHxacula 4epBSAK FHUJIAMPATHHUHT AHaMeTpJlapH Ky-

Aujaruda {3rapaau:
d,, = m(z, + 2 + 2x),

d,2= m(z, — 2,4+ 2x),

Fuaaupaknunr gosran Vidamuaapu yarapmaidau. Ozataa, VarapThpuiu
KO3pdulMeHTH x=F1 KUIUG OJMHAH,

UepBsSIK FA/MIAWPACHHHHT XaMaa YepBAK OONLIaHFUY AH/JIaHACHHUHT ail-
JlaHa Te3MUKJapH Xap Xua 6yaub, 6up-6upu OGusan 90° Gyprak xocud
Kusiazy, LlIyHuHr yuyyH uepBSIKJM y3aTMaJjlapa ys3aTwil COHUHM Gouliay-
FUY alinanagapd MHT AWaMeTpJiapH oplga.m udonanab 6fmaiiiu:

ua&
l

Arap uepBsx Onp KMpiMJH KuanO tadépaanran Gyaca, y Onp mapTa
afnaHranja, FUJIAMpaKk V3 VKU aTpogaza OutTa THwra mcc Oypuakka
6ypuJany. lemak, FUMAHPAKHHHT OMp MapTa TyJa\alJaHUIUM YYYH yep-
BSAK FUIIMPAK THUIaDHHUHT COHM Kanuya Oy.ica, IIyHYa aillaHMILM Kepak.
bouikaua Kpsnud aWTraHja, OMP KHPUMJAM 4YepBAK OuJad HULIaHAWTaH
Y8aTMAHHHT Y3aTEIl COHM FUJAAMPaK THLIIAPUHMHT COHHTa Teur. MKKH
KHDHMJIH YeDEsK OkJaH Klujaranja =ca y3aTHIl COHH FEAA¥DPaK THILIaph-
HHHT COHMJaH MKKH MapTa KHu#K 6ynaaju.

[vupait Keaub, yepBAKAM Y3aTMmaJjapla Y3aTHIl COHM KYViinjaruua
6ynanu:

(272)

=M _ % o
e T (273) Fundupax Yepbax
muau PEILOZCU
Kupumaap coHr #y,KynuHYa, 6up \ /
€Kl WKKHMIa TeHr O¥/ran/auru yuyH o o
6Up N0 0Ha i YEPCHAKJAL Y3aTMaHHUHT | \ IR
V3ATHIL COLI VA KaTTa KWitMaTra C | Ty
ara 6§aui: mysuxnH. Ofataa, Kyuta N\ oo
MOMEHT Y3aTHII YUyH MYy J/KaJiaHray X
ysatMmagapaa o = 10 60; ac6o6 \
XamAa MexaHF3MJapPHEHT KKEEMATVK d
cxemadapria u = 300 Ba yHIaH XaM v, Us
OopTHK G6YJHIIH MYMKEH. XapaKaTia
OyAraH YepBAKHHHT YpaMMIapH FEJI-  [34- makn. Yeppsikan ysaTvaga cupma-
AupaK THUJIAPDHHHHT €H cupTHAa Cl.p- HHII TE3JIHTHMHH TONMIUra JOMP cCXeMa.
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naHagud. CUpNaHHII TE3JMIH U, YeDBAKHHHT BUHT YH3UFUTa YPHHMA pa-
BHIAA HYHa/AraH 6ysiadd. YHHUHT KHAMaTHHH YepBsK Ba FUJIAMPaK an/aHa

Te3UKJAPHHHUHT KHiiMaT/apujaH ¢oiiflafanu® aHHKJjam MyMKHH (134-
1aKa):

o= FTE =L

T cosy
ntdyny nudyngy Vs _ ¢
N=—""-) lg = rerrvrer ’
1™ "60-1000 27 760.1000," v, gv (274)

6y epra y — uepBAK BHHTABHR UYM3MFHHHHT K yTapHJIMII Oypuar1, Oaafna'
v <<30° 6yJran/Mrg yuys v, AOMMO v; JaH, U; 3Ca Uy JaH KHYUK GYJla.
zu, Iy ca6a6au, TumAap Tes efiald Ba y3aTMaHMHT (OAJANH HII KO-

5dUUMenTA HUCOATaH KUYMK GYJIalH. Y HAHT KUHAMATHHU XYARJArH TeHr-
JIUKIAH XaM aHUKJall MYMKHUH:

Y3armauuar ofi1ann wim kodbpduuuentd., Ueppakau y3aTMaHHAT Gof-

JaAd Wl Ko3QhUUKEeHTH BUHTAM KyOTHAHT Goifanu {(u kosdduimen-
TH aHUKJIauTaHd Kabu aHHKJAaHAIH:

n— —8Y (276)
te(v + p)
JleMaKk, 4epBfKJIH Yy3aTMAaHHHT KO(P(QHUHEHTHHH BHHTaBMH UH3HKHHMHT
K{Tapu.uiu Oypyard y HH OWIHpPHII (KHPHMJADp COHMHHM KymaHTHpHII)
€éKH HMUIKajgaHuW GypyaTH @ HU (ABHH HIUKaAJaHHII KOsQOhHUHEHTH fHH)
KaMafTipuw Xiucobura OWHMPHULY MYMKHH.
Ta:kpubajsan mMabayMm 6yauuMda, y3 BakTHAA AXWH MOAAa0 Typuarax

WapouTia HIUKaJAaHHW KO3(pOHUHEHTH acocaH CHPMAHHIN Te3JIMr¥ U, ra
6orauk Oyaamu (50- xansan).

50- xagsaua
Hwkananuw Kos>pPpUuMeHTH [ Ba MWKATAHAW Gypiard p HHHT CHPNAHMI TE3AMIH Ug
ra GOFAMKJHTH (4epBAK NyJaTAaH, FUALMpaK GpoH3anaH)

vs M/C ! P
0,1 0,08 0,09 4°34’ 509’
0,25 0,065 0,075 3043 4°17/
0,5 0,055 . 0,065 3009’ 3°°43
1 0,045 0,055 20357 3°09’
1,5 0,04 .+ 0,08 2017/ 2052/
2 0,035 0,045 2°00’ 2035’
2,5 0,03 0,04 1043’ 2°17'
3 0,028 0,035 1936’ 2°00
4 0,023 0,03 1926’ 1°43'
7 0,018 0,026 1902’ 1029
10 0,016 0,024 0955’ 1022/
15 0,014 ... 0,020 0°48" , , . 1°09’
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Uepsskayu v2armanap JoiknXasawja ¢ofifanaHu yuayH 3apyp 6y.ra:
O®UK  uwuur ¥prava KuiiMatd 51- xKa fBajfa KeJITHpHJTaH.

51- aagmBaa

2 N R N R

M ,0.7 0,75 | 0,75 0,82 )0,82 0,87' 0,87 0,92

Y3atMmaHuHr {.4yamaapu Genrusnanrangan cyHr  OUWK HuHr aHuk
kuiimatH (276) ¢opmysaa éppamuaa Tonuaand. OpaTia, 4YepBAK eTakun
6yJaaan, JeKUH NapaKatHH FUJIAMPaKAaH 4epBAIKKA y3aTHIN XaM MYMKHH.

LyHaall xoanapaa ¢. H. K.
r_ Blv—p) '

6y1and. Kypuuub Typubauku, y < @ kuaub ouamHca, ' < 0 6y nanu.
[lemak, GyHjall xoJJaplla XapakaTHM FuJiupakKiaH 4YepBskka Y3aTh0
6ynMaiilin, AbHH y3aTMa Y3M TOpMO3saHaAuTaH xydTra aiianaiu. YHep-
BAKJH y3aTMalapHHHT Oy XYCYCUATI4PHAaH KyTapHll MallHHaJapH Ba
wy Kabu mexaHw3smsaaplan (QoHAajJaHHJIaIH.

Tabuuiiku, ¥3u TOpMO3JaHaAHlaH YepBSAKJAM Y3aTMasdapia y < @
6yaranairu yuys (276) nponara kipa, yaapuuar QUK opturn Guaeh
0,5 ra Teur 63U MYMKRH.

Yepasxkan y3aTmara Xocua O6ynazuran kyunap. Hutaérran ysatma-
HUHT YepBsK Ba FuJAMparufa aitnana, paguan Ba YK Oyinab iyHanran
Kydaap naifo Gyaamu. UepBaKaard aisaHa Kyd MHMKIACD JKMXaTWlaH
FUJMPaKAark VK 0Viinad AyHanrad Kyura TeHr 03yaub, Kyiniaru ngona-
LaH aHMKJaHaid (133- maxa):

Fp===F (278)

Funippakjary afilana Kyd 3ca uepBsikiard Vx GViia6 ivnanran
Kyura TEHT:

2T
Fo=="2=F, (279)
2

VYsarmagard paguai Kydy Kydu-
Jardda 6ysanu:

F, =F,tga. (280)

UepBsK Ba Fu/jupaknard Oy-
pOBYH MOMEHTJAp 3apo KyHu-
jparnya GOFJIaHTaH:

T,=Tyun. (281)

135- waks. Yepssikau y3aTMajaru KyuJaap.
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63- §. Y3aTMaHHHr MycTaxKaMJIMrMHd Xuco6.a i

Yepssak/au y3aTma/1apAa THUI CHPTHHHHT eHMJIHUI Ba IOJMHHMG YHKHLI
X0./1apH KynpoK coaup 6ysaad. ByHuur cababu wyKu, 6ynpait y3aTma-
J1apJa CHPNaHMII Te3JIUTH KaTTa 6y/1au Ba Oy Te3IHKHUHT AVHaJHUIH KCHe
TaKT YH3MFHUra HHCGaTaH HOKYJaaH »Kofjamanu. MabAymKH, CHPNaHHII
T€3.TMT'H KOHTAKT YH3HFHUTA THK HYHA/ITaHAa HIIKAJAHHIIHHHT OJAHHH OJTHLI
3Hr Kyaal 6ymanu. YepBakau ysatMa/iapia 3ca GyHAai smac. IIynunr
YUYH FUANMPAK THILIapH Te3 ednan Ba YepBSIKKa Kaparania IOMLIOK
MarepHa.IlaH Tai€pJlaHraHJIHrH YYYH YHIard THLIIADHMHT CHPTH acTa-
CeKHH [0JMHHO, 4epBAK cHPTUra émuula 6opagu. Bydaail eMHpUIHIIHMAT

OJIAMHHM OJIHII YYYH Y3aTMajla aHTH(PPHKLHOH MmaTepuassaplan ¢oiinana-
HH{JalH Ba XHCOOJalll acOCaH KOHTaKT KyusaaHui 6yitnua Jonu6 Gopuaand.
OryBuM Kyusagum 6yitnya xucobaul 4yepBsIKAM y3aTManap YUYH €paamuu
YCVJAHUP.

Y3ATMAHY KOHTAKT KYUYJIAHUII BYAHUYA XHMCOBJAILL.

THwIH y3aTmanapHd KOHTaKT KyusaaHHIra xucobJaiiia acocuit ¢op-
Myaa cudatuia poiganaHuarad udosaa

- //F 9 £, (282)
l pv-2m(l —v?)

uepBAKJM y3aTMA/Jap YYyH XaM ¥3 KY4YdHHd cak/aaiau, Apxumel uepBsird
yuyH VK GYiAgab VTraH TeKucauKia xocuJ GyJarad ypaM KeCHUMH TYFpH
4u3nK GY/raHd Y4yH YHHHT STPUIMK pajdycd dekcusra teur. Llydmur
VUVH KeRTHPW/TaH STPUJIMK DaJHyCcH p. HH aHHKJ/alIla 4epBAK Ypamu-
HUHT CHPTW 3HTUGOPTA OTHHMAHIM, YepBIK FUIAMPArMHH 3Ca OJaTHAaru
KHA TUULIM LHJHHIADUK FUIAMpaKk jeluimr MyMud. LIyRuur yuys

F_l_ __2cos?y

pv - d,-sine (283)

6Vaaid. Kus TUWAY y3aTMasapiard CHHTapd, YepBAKJAM  y3aTMajapia
XaM Y3yHJHK OupJIarMra TYFpM KeJajuraH Kyd Ky#unaruua udopasa-
Haau:

_F, Fi, 2T, 360°
9. = Iy T Ugcosacosy T dynd,28e,E cosa (284)
6y epaa Iy = T2, &’ — KOHTAKT  UM3HFAHMHT  MUHMMAJ
cosy- 360° ¢

ysynauru (132- makn); e, — yx Gyiinua onunran konsasuw Koddduiuen.
T4; £ — FUJIIMpaK THUIM cuprm—mx—xr uepBfiK ypaMu CHpPTHra Terub Typu-
Wy TyJa 6V/JIMAc/JUrd HaTHXKACHAA KOHTAKT UH3HFH Y3YHJMTHHUHT KWY-
paffHLIMHU XHCOOra oyBUd KO3PULHEHT.
DNaCTHK/IMK MOAYJMHHUHMT KeJNTHPHIArad KuiMaTH Ky#Auparuya G6y-
Jaju:
2E,E,

E\' = »
El +E2

(285)
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6y epia E; Ba E,—uepBK Ba FHJIAUPaK MAaTepHaJHHHHT 3JaCTHKJHK
MOZLYJIH. AWWKJaHraH KHEMATJapHH 3bTHGOpra oub xamna a = 20°; 26=
=100°%¢e,=1,82; £ =0,75; E;=2,15-10° MIla (nynar yuyn) E; =
=0,9.10° MIla (6poHsa Ba uysH yuyH) 1e6 KkaGysa Kumu6, (282) dop-
MyJIaHH KJrapurujiek coAjaJjamtHpcak, Kylujgard udoja Kesnd6 uHkajau:

_ 170 2,/g+1
o= ]/( = ) T K, <o, Mlla (286)
&Ku
(22'9 + 1) 7o 2 (287)
2 (zz/q)cr T,K, MM,
6y epaa T,— ruaaupakaark 6ypopud MomenT, H-mv; K, = K, =K - K—
1ok/annm Kosdduuuente (1,1 . 1,4) opanuruaa oguuHagu. By eP-

JAard 10KOpH K{AMaT/iap YarapyBuaH IOKJanHIl O6W/aH KKOPH Te3sMKA3
MULIaff¥rad y3aTMajap YYyH OJIHHAalH.

Y3ATMAHM 3ryBUM KYYJIAHMII BYBHYA XWUCOBJIALL

OTrVBUH KyuJaHumra gakaT FHJANMPaK THILIapDHIMHa XucobjaHaaw,
YYHKH UYepBSK Ny/aThaH TaHépjiaHraHaMIuJaH YpaMJapHMHT MYycTax-
KaMJIMTH JOMMO FHJJHPaK THULIAPUHHUHT MYCTaxKaMJHMTHIaH OKOpH OVe
JajH.

UepBAK FUJAAMPArH THIIM ACOCHHHMHI KYHJaJaHT KEeCHMH OJaTjard
KUSl THILJH IUHJMHADHK FRJJMDaKJapHUKHAAH ¢dapK Kuaaid. Tuim Ke-
CHMMHMHT 11aKJH FUJAMpaK 3HH 6yiuda 6up xua O6yaMadgun. Dyunau
TallKapH, THII acoCH TYFPH 4YM3HK OyHu4Ya 3Mac, OankH aliiaHa €fin 6yHinua
wo#jamratd 6ymaanu. By Xos1 sryBuM KYUJaHHIUHHHT aHHK KHAMATHHH TO-
nuiHy 6upMyHda KUAMHIaWTHpaaH. [IIyHuHr YyuYH XucobJsall HiiapHaa
4yepBsK FUJAAMpary ofatiarv KMs THILAHM FUIAZHPaK Aeb Kapasnalu Ba 3TyB-
YH KYYJAHHMIOHH aHUKJall YuyH ¢oifananunajuran (206) gopmynara
KyHupard Ty3aTHlL1ap KHPHTHJAAH.

1. UepBsK FHJAUparH THIUHHMHT SHH VHUHT KOK YpTacuiaH Conuiab,
FHJJMPaKHHHT HKKHU YeTHra TOMOH KeHra#u6 6opanu. Iy cababau rusinu-
paK THILIADWHUHI MYCTaXKaMJIMTH OJaThard KHs THLJIM FHJILBPAK THII-
JapuHukura Kaparanjga TaxmuHas 40 9, 1okopu 6ynanu. By xosat 3bTH-
6opra OJMHTaH THIU LIAKJHHUHT KO3hdulUHeHTH Yp HUHT KHHMaTH 52-
¥ajBaJsja KeJTHPHJTaH.

52-xaxsaua.

Yeppak FMAIMpaKJADM  Y4yH THW WAKIH KOSPOHUMEHTH — Y, HHNr KHiMataapu
zy l 20 | 24 | 2 l 28 | 30 33 3 I a7
Ye \ 1.98! 1,88 ‘ 1,85 1,80 (1,76 | 1,71 1,64. 1,61
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52- xadsaanune dasomu

z l 40 l 45'| 50 | 60 80 100i 150 | 300

Yr .1,55 1,48|1.45‘1,40 1,34 [ 1,30 | 1,27 | 1,24

2. UYepBik/K WiamMa yuyH:

Y — 1 ]

T~ =0|74
e gk 1,8.0,75

6ynaau.
3. Ojarnaru ysatmagap yuyd y = 107 Kuau6 osmnca, (206) dopmy.
Jajary Yﬁ = 0,93 6yaanm.

AlTUAranslapey 3bTHGOpra oJraH xo0J/4a YepBSK FHJIQVPATHHUHT THUI-
JIADMHM 3TYBYM KyusaHuw Gyfimya xucobaawi YYyH KyHuzarHm ¢opmysa
E3UJIMIIM MYMKHH:

=0 Y:;FI\UFP (288)

F
6y epla w, f K, — FHJIMpAaK THUIMra TabCHP 3TAETraH CORMILTHP-

Ma KYYHHHT xucoéun KHiAMaTH; K, — ok1aHH Koddpduunentn, 1,1.--1,4

OpasliFiia OJIHHAAHW; M, = MCOSY — HOPMAJd MOAY./b; Y, — THUI WaKJH.
HUAT KO3pdauuenTH; ¥V ,—Kod3bduuuen THUHI KWAMATH THUIADHUKHT  KeJ-
THPHATaH COHH

Zs

2, =
V' costy
ra Kapa6, 52- XKalBa/jlaH OJIMHAajH.

3apypuAr TYFWJraHJa uvepBsK TAHACHMHHHT MyCTaxKaM/JIUrH XaM XH-
co3manaiu. Bydudr yuyuw uepBsk aiinaHa kyd F,, ¥k OVina6 [fAynaaran
kyu F_ Ba papman kyu F,; Tawcupuaa 6y/ran Ban je6 xapaniaid,

64- §. Yepsakan y3armajap yyyH HUMIATHJIAQHraH  maTepHaiap Ba
yJap y4yH PyXcaT 3THJraH Ky4wIaHHULIAp

Y3aTmajard CHpNaHHII TE3JHTHHHHT KukmatH HucOaTaH Katta G-
TaHJHTH Y4YH YepBSK Ba YHHUHT FUJAMPArd Y4yH HuLTaTHJIajHraH MaTe-
pHaJs aHTHPHKIMOH KY(PT XOCHJ KHJMIIK Kepak. By Tanabuu etapsau na-
paKaJda KOHAMPHIN YYyH 4YepPBSK N{JjaTAaH, YHUHT FHJAAUDpAry 3ca 6poH3a
€K uyaaiaH TaliépnaHalH.

CupnaHuLu Te3jiury 5 M/c JaH OpTHK GysiraH MyXuM YysaTMajapia yep-
BAK FUJAHPard y4yH aHTHQPHUKIHOH xOccaJjapu okopu Oyuran bpOod
10=1, BpO®P 10=0,5 sa BpOH® mapkany OpousanapjaH ¢oigasauL
TaBcus 3THJAajd. DYy MarepuasnapHHHT cudatH axwd 6ynaraHd OdJal
aH4a KuMMaT TypajH. IIlyHHHT y4yH CHpNaHHII TE3JHTH > M/C AaH KHYHK
6yJaraH ysaTmasnapfia 4epBAK FHARHpard Kajaafcus, BpA)K-9, BpA)KH
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10=4-4 wmapkann OpoH3ajapiaH Tali€psaHraH mabvKy.a. by Gpousanap
HucOaTar ap3oH 6ysu0, eTapJu fapaxaja MycTaxKaMIHp.

Cupnanuin Te3juru 2 M/c jad KUYuK OVAran xoJqJapja YepBaK Fun-
JMpard OfaTAar¥ yysHaaplaH TaH€paaHUIIH MYMKHH.

Texmupumnapnnﬂr KypcaTHIIMYa, FUJAAMPAK YUYyH TaHJaHraH mare-
pHaaHUHT cudaTH Kynmu ycyaura xam Gorauk. Ily cababuu, FHaIAMPaK
YUyH 3arOTOBKasap Tali€paawia uaoxku Gopuva MapKa3liaH KouMpMa
KYHHIL yCy/iuIaH (pou}la.naﬂum TaBCUsl 3TUJIanM, YyHKH Oy ycya 6uaan
Tali€pslaHraH 3arOTOBKaHUHT eHN/NINra YHAAMIMJIKTH OOlKa ycyJ Gusan
Tafiép/1aHraH 3araTOBKaHUKHTa KaparaHia 1o0KOpH GyJaiu.

FunpupaxiapuuHr Kafich MarepuaJliaH TaH€pJsiaHraHjMIHra Kapao,
yJ1ap YY4YH pyxcaT 3THATaH KY4/JaHHUIJIAaDHUHT KuimaTjapu 53- xalBaJ-

JaH OJIMHamH.
Uepssik yuyn ,156X, 15XA, 10X, 20X®, 50, 40X Ba 40XH mapkanu

nyJjaTaap acocuit MaTepuas xucobsanafu. by nynatnapnan Tailépaanran
4epBAKJIAPHHHT MYCTaXKaMJIMTHHH OIIHPHUII YYYH yJap TePMHK HILJIaHALH
Ba, J03uM Oyuca, KUABUDIA6, CYHIPa KHJOMAHAOH.

53- xalBaa

Yepesk FHAAHPaKJAapH Tai€paalufa HINIATHJIAAMIAH aCOCHH MaTepHaanaap
BAa ynap yyyH pyxcaT 3THJATaH KydJasHwaap

Mexannka- Oyp, Mila
BH::;:“- CHPNZHHII TE3JANTH Vg  M/c =
Marepnan 535:4,:" - > =
Azﬁlg ,:IBh o5 1| 2| 3| 4] 6] s 2;
Bp0d®10-1 KyMm gomunra| 140{ 200 130 50
Metana go-
—r»— JIRITa 200 300 190 70
Mapkasnan
—»— KOuHpMa
yeyana 170 290 210 70
BpA)K9-4 KyM konunra | 200 400 250 2301 210 180 160| 120] 90| 80
CY 15-32 130| 115{ 86 38
CU 18-36 43
CU 12-28 115 100(72,5 34

65- §. Iaactmaccanap4Hyr 4epPBAKJIH y3aTMaJapia HILJIATHIHILH

Ozatna, KuHeMaTHKaBHH 3aHKp cudatuia dolfanaHuIaAUraH Mexa-
HU3MJaplAa HIIaTHAAJUTaH YepBAKAM y3aTMaJiapja mJiacTmaccallap Hil-
JaTunaju. DyHrall Xonsapna uepBstk Ba YHHMHT FUJAMDAar# TEKCTOJIMUT
XaMa Xap XHJ [1oJuaMunnannan  Takénmawanu 22 TOCMCTDHK Yiiiamdia-
PHHM aHHKJallra OuJ xucobsaap KuiuHaiu. Bab3aH, KyY Ba MOMEHT y3a-
THII YYYH MyazKanJaHTaH y3aTManapia XaM I[JactMaccajial TaHépJaHran
FUJIIHPAKAap HILATHIMIIN MYMKHH. ByHuHr yuyn, aBBasio, y3aTMa HIu-
JNa€Tranjla yHZa xocus OynaJuraH HCCHKJMK HaTHXKacHla TemlepaTypa
90° C gaH, CHpPIAHMUIU Te3JUrH 3ca 3 M/C JaH olUMAcJAMI¥ Xamja y3aTuJa-
JIMTaH KyBBAT MUKJAOPH KaTTa 6ysmacsauru jo3um. Dynja# xonsnapia dyep-
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BfIK FUJIJMpard TEKCTCJMTAAH €KH eroy KaTJaMJM NJacTHK MaTepHasiaH
TaH€paaHLIIN MYMKHH. DyHAall TrJAkpakJapHUHT MYCTaXKaMJIHIHHH
XucobJsall NJacTMacCafiaH TaH€psaHraH KHS THILJIM LUMJIMHIPHMK FUJJHpaK-
JIAPHUHT MYCTaXkKaMJMIHHH XHcoOsaml Kabuaup.

66- §. Yo2armauMkr K¥3WILMHM TeKLIMPHIL Ba YHH Moiijail

Kynunya, y3aTmaHMHI 4epBSrM aHJaHUID Te3JWrM KaTTa OyaraH
3JIEKTPHK ABHUTaTeNJaH XapaKaTra KeaTHpHJaiH. YepBsKHHUHI Te3 aina-
HHUIUM Xam/Ja CHPNAHUII XOAHCACHHMHI MaBXYAJMIH y3aTMala KYI MHK-
JOp MCCHKJMK XOCHJ OVsuuinra onub Kejanu. ¥ 3aTMaHMHI XallaH Tall-
Kapy KM3u6 KeTMaCJMTHIM TabMUHJAll YYyH 3apyp TaabupJsap KypHIu
J103uM. BYHHHT yuyH, Xocua 6§nafuran HCCUKJIHK MUKAOPH OGuslaH MaBKyJ
apouTAa OM0 KeTHJIMIIM MYMKHH OyaraH HCCHKJIMK MHKJODH aHHK-
Janub, 6up-6Mpura TaKkKocaaHa u Ba J103uM OyJarad xo.asaapia,o0aud KeTH-
JlaJMT aH. HCCHKJMK MHI{IOPHHH OLIMPHLI YopasapH OeiarnsaaHai.

Y3aTmafa Xap ceKyHAAa Xocus GyaamuraH UCCHKJAMK MHKAOPH KYyHH-
JarHuya ndojalaHan:

Q=({1—nN, (289)
6y epia N; — y3atunanuran KyBBaT, BT, 1] — y3aTmaHRHT ¢. U. KO3-
HLLEHTH.

Tabunit xonja, ysatmaga xocua 6y/jaiurad UCCHKJIMKHUHT OHp KHCMH
y3aTMaHMHT (PeLYKTOPHHHT) KOPIYCHHHM TaluKapujJaH XaBo OuslaH COBH-

THII OpKaJu oau6 KeTuJaaiu. byHpalt xonga onk6 KeTHnaauraH HCCHK-
JIMK MUKJOPY KyHuaaruya 6yaamu:

Q=K (lLi—1)S, (290)

6y epla S — xaBo GuJiaH COBHTHJAUTaH 103a, M%; f; — PelYKTOp HUH-
HHHT €KHM- MOMHMHT TeMmnepaTypacy, °C; f,— aTpopdard MYXHTHHHT
(xaBoHnHr) TemnepatypacH, C; Kr — HCCHKJAMK YHKapull Ko3dou-
muentd BT/m?  rpaia. BenTtuwaslus KuauHMmaljuraH €nuK XxoHasapha
Kr = 8... 10; wamonnatu6 Typuaaauran Xxonamappa, Kr = 13...18
KHJIHG OJIHHAaAH.

CoBuTHJIaguTaH 103a cudaTHAa PelyKTOp KOpNYCH CHPTHHHHT Xamma
103acH 3Mac, 6aJIKH YHHHT WYKM TOMOHJaH MOH OusaH 10BHJHO, TaluKu
TOMOH/laH 3Ca XaBO OuJlaH COBUTHJHMO TypaiuraH KHCMH OJMHaiH. LUIyHuHr
YUYH PefyKTOp epra ypHaTuiran 0y/ca, yHHHT Tard COBHTHJA€TraH 1032
XucobsaHMaiayu. Arap KOpPNYCHHHI €HJIapH TaluK¥ TOMOHAAH COBHTHJIA-
Auran Kobuprajap OusaH TabMHHJaHTaH 6yJaca, yaap CHPTH 103aCHHHHT
¢daxar apMu xucobra OJiHHAIH.

MoOHHHT TemnepaTypacH !, HUHT KuilMaTh ¢olifianaHusaérran Mok-
HUHT Typura 60FuK. PeaykTopaapra MyJixaJilaHTaH OAaTAard Mo#Jap
YUyH ¢; HHHT 60°—70° C 6y.m4umra pycar 3TuJaan. Arap aBHalHOH Moji-
IaH doiifananuica, ¢, uu 100°—120° C Kuaub oMil MyMKHH. ¥Y3aTMaHHHT
KU3H0 KeTMacJUIMHH TabMHHJALl YUYYH

Q< (291
6j/mwn kKepak. AKC X0M14a COBHTHIUHMHT CYHBRH ycyJuapuiaH dolifana
HHII AapKop. COBHTHIIKHHT CYHBHHl YCYMJIapH »KyMJacHra YepBsiK Ba”
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JIUTa BEHTHJIATOP YPHATHIL, HYKIA TYXTOBCH3 COBYK CYB OKHO TYpaduraH,
6up Heya 6op OYKuaTaH TpYOaHM MOM HuMra >KOHJAIUTHPHII €KH MOHHH
Maxcye XOJIOAUJbHHKJapLa coBUTHO Xalaamn ycynaapH KHpalH.
MOHHUHT TYpHHH TaHJiall Y4YyH, aBBaJjoO, CHPNAHHII TE3JHUTMHUHT
MHKIOpHTa Kapa6, 54- xaiBajijlaH MOH KOBYILUOKJHIH aHHUKJaHaAW. Mo#-
HHUHT KOBYIIOKJIHTH Mabaym OyJaray, yHWHr KHHMaTHra Kapab Maxcyc
CTaHJapT/iapla KeJTHPWJIraH xafBajnapjiaH Mo#l TYPH TaHJaHafH..
UepBAKJAM y3aTMaJjlap/ia HULIATHJAAJHTaH MOiJap YuyH Oe/aruJianrad
KOBYLIOKJIMKHMHT TaBCHsl 3THJTAH KHilMaT/apd Durjep rpaiycd XucobH-

la 54-xanpasfa Gepusran.
54- xanBaa

CHpNaHUE Te3nnr, m/c <1 <251 >5 |5..10 |10..15]15..25| >25
E2, } 60 ‘ 36 ‘ 24 | 16 | 11 8 2
Motinam yeyau } BaHHara GOTHPHM zl)ﬁ,ﬁ:{g og?_;’g

67- §. Tao6oup ysaTmasiap XakHia KHCKAya MabayMOT

[no6oup ysarmasap uepBsIKJM y3aTMmajlapHUHT 6uMp Typuaup. Byupaft
y3aTmMaZla YepBSIKHHUHI ypaMJapH KHPKHJTaH 'KHCMH TJOOOHHA CHPTJIH
696 (130- maks) FuagupakHu €d G6yiHi1ab kKampa6 Typaau. [1o6onn
y3aTMaJjap 4epBsKJHM Y3aTMaJapra Kaparanja OupMyH4Ya opTHK Harpys-
Kafa Hilad onajgd, YyHKH Oy y3aTMmanapjaa OWp BakTAa Jjamuuiga 63-
JaauraH THUVIADHHHT COHH YepPBSIKJH y3aTMaJsapjarura HucOaTaH Kyn
6ynand. DyHaan TamkapH, TJ060MJ Y3aTMma/lapia CHPIAHHII TE3JIUTH,
KOHTaKT YH3HTHra JespJH THK HyHajaraH. MatJymxd, 6y X0 MOH/JaHHII
IIPOLECCHHH fAXIUM/Ia0 HMIJjall YYYH KYJal apouT spaTaad. Hartixkana
CHPTHHHT I0OJMHIO YHKHII XOAHCACH OV/MafAM Ba THILIJIADHHHT KOHTAKT
Kyuiauuumra 6ysaran MycraxKamJUTH OpPTaju.

['noGoupn ysarmanap nucOaran SKMH Fuaiapia Naijo 6YJraHJaMrara
Kapamai, aBTOMOOWJIb, Tpoaseiifyc, JubT Ba my Kabuaapia KeHr Ky-
JamMAa HulaTHaAa 6omwsaad. By ysaTMa geTansiapuHM 10KOpH Lapaxkajaru
aHUKJHMK OuJlaH HUFHLITA aJoXHJa >bTHGOD Gepuil KepaK, YYHKH O3THHa
HOaHMKJIMKHHIT caj6HHl TaLCHPH XaM AappoOB Ce3HJIajH.

Tait€pyaml TEeXHOJIOTHACHHAHT MYPaKKaOJMTH Yy3aTMAHMHT acOCHMA
KaMUYHJIHTHAMD. XO3HPrH BaKTAa TIJ0GOHJ y3aTMaJlaDHHHT Harpy3KacH
Ba reometpux yauamiaapu I'OCT 9369—66 na Gepuaran maxcyc xKaisaj
Ba rpadHKJap acocujla aHHKJaHAald.

68- §. Macananap

11-macana. Uepssikfiary KyBBaT N, = 7 KBT ailnaHHm YacroTacu
ny = 950 Mua™? Ba y3aTH conu 4 = 25 6araH peayKTOp XHcOOIaHCHH.
Penykrop cytkacura 8 coart, #uaura 300 kyn uuwiaiins. Harpyska Gup
mebépaa 6yaanu.
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Eunw: I UepBsiK Ba 4epBAK THJAMPArd yuyH MaTepHaJ TaHJaHMH3.
Yepssak yuyd 40XH mapkanu niynart, ruagupaxk rapiMlid yuyH sca bBp
A)X—9—4 mapxaau 6poH3a oJsiaMH3.

Cupnanuim Tesauru vg = 3 M'c arpopuia 6Y/ca Kepak [eraH TaxmuH
6unan 53- xansaijnan oy, = 180 Mlla Ba 0., =80 MIla sxkan/urauu
aHUKJJalMU3,

2. UepBsiK {paMUHM HKKH KMDHMJIH KHJIMG o/aMu3. Y XoJ1a

2, =2u=22=50>28=12_,
6ynand.

3. Funanpakka TawCHp 3TYBYH MOMEH THH Tonamu3. BynHur yuyn 51-xkan-
pannaH 1 = 0,8 xuau6 onamus. Y xo.sga:

Ty= Tyun=9550 Y241 — F0720:8 _ 1407 Hu=1407-10"H mu
1

930
6ysanu.
4. Kearunpuaran tascusra 6uvoad Ky =1,1 Ba g nn Ttaxmunan 10 ne6
TaHna6 o6, (287) dopmysnafan MapKassapapo Macoda TOMUJIAfU:

i N
=(z,'9+ 1)]/ {——(z Tvons | TeKi =
170 ]
— (50'10+1) ]/[(So/lo)lsol -1407-10°-1,1 ~ 230 »ox.

(270) dopmynanan

m =

A . 230 —76
0,5.(9 29 _ 0,510 750) — 1O MM

6ynanu. 47- xkanBanjan m=— 8 mm Kuan6 TaunaiiMus. )KaiBaajaH MabayM
6yauwmda, ¢ = 10 xuaub onuir MyMKHH. [lemak, roxophia yamanab To-
NUITaH ¢ HY ¥3rapuuICK3 KOJAMpaMu3.

5. UepBfk Ba 4epBSK FUIAMPArHHHHT TeOMETPHK V/YaMJIaDUHHM aHHK-
JafiMHu3:

d,=mqg=8-10 = 80 mm;
da‘=m(q—|-2)=8(10+2)=96 MM,
d;. =m(g—2.4) = 8-(10—2,4) = 60,8 mm;
= (11 + 0,062,) m + 25 = (11 + 0,06-50)-8 4 25 = 137 mm;
(6y epra CHPNAHHII CHPTJAPHHH MXHJBHpPJAIN MYyJXKaJJIaHTaHJHIH YYYH

yepBAKHHUHT ypamilapd €op KHMCMH 25 MM y3alTHPMJIMIUM Ha3apia TYTHJ-
ram).

dy= mz, = 8-50 = 400 mv;

d,, = m(z; 4+ 2) = 8-(50 + 2) = 416 mv;

d, = m(z,— 2,4) = 8:(50 — 2,4) = 380,8 mm;
dﬂ=da’ + 15 m=416+1,5.-8 = 428 mum;
by =075-d,, =0,75-96 = 72 mm.
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6. Mapkasiapapo MacodaHHHT XaKUKUA KUAMATHHH TOMAaMH3:
a, =00 m(qg+2z,)=0,5-8(10 + 50) = 240 .

7. Uamasiab ONMMHIaH CHPNAHMII TE3JUTHHUHT KUAMATH KAHYaJIHK TYF-
pH TanJaHTaHJurHeu (274) uoola €plaMuia TEKIHPHG Kypamu3:

7 80.950? L
Uy = ~60.1000° = 3,9 M C;

2t 2
Y= arctg—q— = arctg o = arctg 0,2;.

Gyugan y = 11°20" 6ysaau.

Y xoaza
U _ 3.9
US— EE‘Y 0. 9805 3 97 M/C.

Us 4YaMaJaab osuHraHza 3 M/c fe6 KabGyJ KHJAMHTaH Ba, WyHTa Kapao,
47- xajpaxJaH pyXcaT 3THATAH KYWIaHMII KHAMATH TaHJaHTaH 3[H.
U, HUHT XaKHKUH KuiiMaty 4 M/cra axuH 6y/raniaurufiad pyxcat 9THATaH
KYWIAHMIIHHUHT YHTa MOC KUHMaTHHH OAMO KuJMHTaH Xucobra Ty3aTHil
KHpHTHI.U JIO3UM 31d. bupok xmcobaad Tonuaran a,= 230 MM ypHHTra

= 240 MM KHJIHO ONMHCAHJHTU Tydadiu 6yH;Laﬂ Ty3aTmara xoxaT
KOTIMaHI[H

8. (286) ¢popmysa acocHaa KOHTAaKT KyusnaHum 6ViiMya MycTaxKaM-
JIPIKHH TeKIIMpHO Kipamus:

_ 10 1 /T z g+ 1,3
n=5 ) () Tku=
5;)7/‘1)0 ]/(50/10+1) -1407.10%-1,1 = 167,2MITa < 0,,, = 180 MIla.

9. Fuaaupak THIIMHHHI MycTaXkamuiurd (288) mbona épllaMHILa 3ryB-
Yd Ky4IapMil Gyiduya TeKumMpHO KypH/aaid. ByHHHr ydys aBBa/io W,
m,, z,, Ba Y, HH TONaMM3:
Fpy 2T, 2-1407-103 ,
wFt = ? F d,b, F= 40072 . 1,1 =107 H"MM.
m_ = m-cosy = 8-0,9805 = 7.8 mm;

—_2% _ 0 _ go.
Zy = o vy 0,943 — 52,

52- xansannan Y .= 1,44,
Mlynnait xpan6, (288) dopmysnagan:

or: 7 3 80 MIT
P =U,7-1,44-ﬂ—x14 Mlla <o, = a

o, =0V,/Y
6ynau.

10. 50- xansannan p = 1°40" xuau6é omu6 ; YsarmanHur PHK uu
aHMK/TaAMuU3:

__ tgy tg 11°20” _0,2004 _
M=% mtp  Tg(1°20  1°80°) 0,23 0,87.
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3aHKHMDHHHT YMJAMJMJIUTH €Tap/i¥ ZapaXkana OyJ/IHIUMHM TabMHHJAL
Makcaluja

a=(30  50)¢ mx (296)

KHJIHG OJIHIL TaBCHS STHAaAH. DyHna y3aTHIU COHM OPTHIUK GUJaH @ HUHF
KaTTaJallyBUHH Ha3apAa TYTHLI JIO3HM.
3aHKUDHHHT Y3YHJIMTH XYALM TACMaHMHT Y3YHJIHTMHH TONHLIAATH
Kabu aHHKJAHHIIM MYMKHH. OfaTia, 3aHAKUDHHHT Y3VHJIHMTH KalaMJap
coHy OunaH OenarniaHaiH, YHMHT KHEMaTH KyHMIarnua udoaasaHaiu:
2a 2,42, z,—z 2 ¢

(=7 T '+( = | @ (297)

L, HUHT TOMMJTaH KMAMATH OyTYH COHrauya SXJHTJAHAM. 3aHXKHRHHHT
Y4IaPUHU yJlamra MiXcyc yJIarud 3BeHONMap MULIaTMAaC/AHK Makcaaupa L,
KHAMATHHEHD XKydr cod 6YJaMuId TaBcHA STHJA JH.

L, HMMT KHAMATH Wy TapTuGla Gerujanray, @ HUWT gHivaTd L, ra
6OFJIMK paBMIIIA KaRTa aHHUKJaHalH:

e | SR WAy

Y3aTMaHHHT HOpPMaJs MIULIAUIH YYYH 3aHXKHD MabayM Japakalla CaJku
GV MM KepaK. bYHHUHT yuyH @ HUHT KuiimMatu TaxMmuHax (0,002 0,004) g
Kajap KaMaHTupuaaid. DJeMeHTJapPHUHT eAM/IHIIH HaTHXKacula 3aHMKHP-
HUHT YSYHJMTH, KOJMaBepca CaJKH/IUK XaM OpTaiH. by X0 ysaTMa
HiUra cajabuil Tabcup kypcartand. LIyHUHr Y4YH 3aHKUPJHM ' y3aTMaJap
JioiMXanauja ysa pAard caJdKkHJIMKHHHT Meb€puaa O IMIIHHNA TaAbMHHJIOB-
UM KYPHJIMA XaM Ha3apAa TYTH/HWH Jo3uM. OlaTAa, OYHIa TasHUIaPHHHT
GupyHH KV3raJyByaH KHJMLI €KH aJOXHUAa TapaHIJIOBYH 10/AY34aaaH ¢oi-
JaJsiaHuul 6usiaH 3DHIINIAAH.

70- §. 3aHXHp Ba 0OMNYIHAJNAPHHHT TY3HJHILH

X03Hpry BaKTAa MallMHa Ba MEXAHU3M IOpPHTMaJapuaa HILIATHIaAMT aH
BTYJIK3- DOJIMKJ/IH, BTYJKaJdd Ba THILIH 3aHXKUPJapHMHT XaMMa yJj4am-
JapH CTaHAApPTJAAlITHPUATaH Ba yJap MXTHCOCJALITHDHJCAH 3aBOAJapa
ulLIab uHKapusiaau. BTyakKa posukiu 3amxkup (137- 1waka) Tawke 3BeHO
2 ranpeccsaab YpHaTH/raH BaJHK 3, HYKH 3BeHO [ ra npeccaab xoiaiuT-
puaraH BTyJKa 4 Ba BTyJKara YHUHI aTtpoduaa Oemasion aisaHajuraH
KUJAU6 KHHAMPHATAH POJIMK § JaH TY3UJIraH. 3aHXHp 10JAy3uara poJHK-
J1ap BOCHTacH/a Hyiallajn. POJMKHUHT 10A1/ly34a THILHTa TeKKaH/a alisiaHu6
KEeTHIUU CHprnaHub HLUKa.HaHHU.lHH Aymanaé HIIKaJaHUIUTa alJaHTHDaAH.
By Xoa1 THILTapHUHT €HHJIHIIMHK CYCaHTHDaJH Ba y3aTMa MLIMHH SXLUH-
JIalmu KaTTa Te3; MK Ba Harpyska OuJaH HULIaiguraH y3aTmanapja GyH-
Jlait 3aHKHpJapHHUHT KN KaTopJ4 TYPW HULIaTHAAIH.

BTyJKa/H 3aHXUPHUHT BTYJKa-DOJAHKAH 3aHXHDAAH GapKH IUYKH,
yHIa BTYJKa YCTHra KHHAMDHJTaH POJHK 5 6yamaind. ByHuHr naTtika-
‘CHJa 3aHXHPHUHT OFUDPJIMIY Ba TaHHap XM KaManiu. bupox BTynkanu aau-
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137- waka. BTyJKa-poAMKAM 3amkup-  13S- waka. THIVIK SankHpAM  y3aTMaHHHT
HHHT  TY3WJHLUH: cXeMac.

] — HYKH 3 BeHO; 2 — CHDTKHM 3 BE€HO, J — BaJIuK;
4 — BTYNKa, 5 — POJIMK; 6 — I0JIAY349a 1i:JuM.
XHMDHHHI Xamja Y OuslaH HiawmMija Gy/araH 1oJAy3yaJapHMHT THLLIApH
HucOaTan Te3 eiinaaau. HIyHunr yuyn yaapiaH KaM HarpyskaJ/d Ba Xapa-
KaT Te3/ur¥ Hucbaran KMYHMK y3aTmaJapia GoiflanaHKiu TaBCUR STUJIAAM..
Tuw/M 3aHXKHDJAap MKKH Y4YHJa THIUFAa yXUaraH 4MKHKJaapH Oyarau
IJIaCTHHKaNap MakmyujaH ubopat (138- waks). IOnnysyajsapHHHT THIU-
Jlap¥ TJ1aCTHHKA YMKMKJApH Opacura »kOMJallraH XOJjia Hiamuiia 6y-
Jaau. Bysjai 3aHxKMp/apHUHT ah3anury WyHAAKH, KaaMi y3rapTHpHII-
MaraH XOJila NJIaCTHHKaJsap COHMBH OlupuO, 3aHXHD SHHHH Tagaab 3Tua-
ranuya KaTTaJalWTHp Uil MyMKHH. [IIynuHr yuyH 6y XnJafaru 3aHKkupJap-
JaH KaTTa KYBBaT y4yH MYy/KaJJaHTaH y3aTMajapia godllanaHusal.
Tumin 3aHKUPJap NJACTHHKAJapUHEHT KOHCTPYKIHMsSiCH Xap Xua 6y-
Japu. IlnacTunkanap opacuparu acocuil gpapk ysaap YUyH MyJikas/aHra
IIaPHHPHKUHT Ty3uauwuAaaup. Hlapuupnap cupnaHkO KlKaJaHHLI €KH
AyManab HIIKaJNaHHMII NPUHUMNM acocHAa MuWalauraH Kusaub Tadep.a-
Haju (139- maka). IlnacTurKanap y3apo Ba 3aHXHPHHHT sHM Oyilnad Ba-
JIMK 3 BOCHTacHa HUFUNamu. Baluk ycTura MKKM EKJaiull YpHATMJalu.
YaapaaH yan TOMOHjarucu / YHT TOMOHAaru nJjacTueka b GrniaH, yHT
TOMOHJarMcH 2 5Ca Yyan TOMOHAAru NJjacThHKa A 6uJaH maxKamJaHraH 63-
Japy. lllapHupJaap naacTHHKalapHUHT y3apo MabayM OypuakKa OYpHJH-
lKra UMKOH 6epanun. Onatia, 6y 6ypuak @, = 30° 6ysaau Ba y 10JAY3-
Ya THLUIJADHHHHT 3HT Kam COHMHHM CejruJoBuH ¢ak1op XHcOOsaHalH,.

STBHH:
360°

Pmax

«n ONN A\
= = | Z. \edY )

Zmln

Y3aTmaHu JolinXanaluia KHYKHHA 1011342 THLIJIap MHHHT COHHHH 55- Xal-
BasnllaH OJIMII MYMKHH.

3aHXupaH y3aTMaJsapaa ¢olilanaHusafural 0JAy3yaiapHHHT TY3H-
JIHIIM THUIJH FHAAMDAKJapHMHT TYSHJIMIIKIa KN XKHXaTAaH yxwau 6y-
aanu. YO npysyanunr 6§aui AuaMeTpH y 6uJaH RaaluKiia 6§araH 3aHXHp
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J Gmax ) Y
2 {
139- wakn. THwaw samxupiap waphu- 140- maxa. IOanysuanunr
PHHHUHT TY3H.IHILA: 6y afisaHacH AMaMeTpH-

HH aHHKJalra AOHD CXeMma,

I — cupnanu6 muKatanum NPHUUHITMAA W2 -
AHTaH INaPHHP; 2 — NyMasla6 ulIKaJaHuW [pUH-
UHITEAA HIWJTARANCGH IWAPHHD.

BaJHKJapHHUHT MapKa3suJaH ¥Taau Ba KHAMaTH KyHHJarHua aHHKJaHaLH
(140- makJ):
t .

THwIH 3aHKUPHUHT TYSHAHMLIM WIYHAARKH, Y IoaaYy34a OuiaH valumim-
Ha 6ynraHia BaJMK MapKasJapufaH yTrad al/iaHa 10/1y3YaHHHT TallKa-
pHcula xofaawany. Jlekud 6y allnaHanuur quameTpuHH Xam (300) ndona
éplaMulia aHHKJalll MYMKHH.

byaum puamerpu marsaym G3Jrad, oJfy3YaHHHT KOJITaH TeOMETPHK
yJluamaapH TerulUK cTaHAapTaaH onuHaau. OJaTia, 3aHKHP 3JEeMeHT-
Japy XaMJa 0JAy3uasap VYIJepoAJH €KH JurepJaaHraH nyJjaatyiapiaH
(15, 20, 20X, 40X, 45 Ba 60owKa MapKa.d NyaaTiaapiaH) TalépJaaHaiu Ba
efMJINIIra YMAaMJIHJIHTWHH OLIMPHIL MakcaAula yJaap TYPJH ycyJja Tep-
MHK HULJaHajH.

55- xajapaa

KHuK HHA KCsAy3va YuYH THWJIAP COHHHHHHT TaBCHS 3THATAH KHIiMaTH

¥Y3aTHu COHH, u

3aHXHup TYPH

1-2 2—3 3—4 4—6 5—6 >6

Poankan 30—-27‘27—25’25—23:23——2 1 |2 1 —17\ 17—15

71- §. Y3atmana Xocua GynajiuraH xKy4aap

3aHXHpPJM y3aTMasapla XOcHJ OyJafuraH KYUJapHHHT KOHJallyBH
Ba HyHaJHIIM TacMaJd Y3aTmMajJapHHKH kabH 6Vnanu, sitHH 6y y3aTMa-
Japia Xam S, Ba S, 3aHXKUDPHHHT €TaKJOBYH Ba eTaKJaHYBUH TapMOKJa-
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puaarn kKyunaap; F, — afinana xy4; S, — HacTnabK¥ TapaHTJHK KYy4H;
S, — MapxasfaH KounpMa Ky4 TabcHpHAa XOcHJ Oysaiurad Ky Ba,
6yHjaH TauwikapH, F, — nuHaMukaBHi Harpy3ska.

Acocuil Ky4.1ap opacHiarn MyHocabar xaM TacMaJiH y3aTmaJiapJlarura
yXwau

S, —S,; =F, (301)

S, = qv?, (302)

Gy epaa q— OMp METp 3aHXKHPHHHT Maccacy KI/M (KaTaJorfiaH OJIMHafH);
v — ailylaHa Te3aHK M/c; Sy, S; Ba S, — Kyuaap, H.

3aHKHpAH Yy3aTMa Y4YH AacTiaabKH TaDaHTJMK AeTaHAa 3aHMKHPJH
y3aTMaHMHT HOPMaJ HULIAIIH YYYH 3aHXKUPHHHT TapaHT TOPTHJ/IHLIH 3Mac,
6anKky MabiyM Japakafa caJKHJAHKKa 3ra OYJHIUH TYUWYHHJHIIH Kepak.
Opnarpa, caJgu/JIHK BaH)KHpHHHI‘ OFUpaMru Tydafan xocua Gyaanu.Illy-
HHHT YYYH 3aHXKHDHHUHI ¥3 OFHPJIMTHJAH YHHHI TapMOFHIa XOCHJ GyJa-
JWraH TAPaHI/IMK KYyud 0aCmaabKu mapaHeauk Kyuu 1e6 opHTHIaH Ba
KyHuWgardya TONHJI2JH:

S, = K,aqg, (303)

Oy epla g — OFUPJMK KYUMHHHI Te3NaHHUH. M/c%, @ — 3aHXKUPHUHT
‘Ca/IKHJTHK XOCHJ KHNaAUTaH KHCMH Y3 YHIHTH(Oy Y3yHJIHK [AapTaH paBHIIAA
MapKasJjapapo Macopara TEHTr KHJIHO osmuand); K, — CalKHIHK KO3g-
¢uuuenTn (6y kospuUHEHT y3aTMAaHHHI TOPHU3OHTAJ TEKHCJIHKKA. HHC-
6aTaH OH/1aulyBHra Ba CAJIKMJIHKHHHT KHAMaTHra GOFJIHK).

Onartaa, f =~ (0,01  0.02) a 6yauwmu TaBcus sTusanu. Byspait xou-
Jlapia ysaTMa ropu3oHTan XoisauwraH 6yaca, K, = 6; ropusourra
Hucbatan 40° Oypuak GunaH Xkofijawran 6yaca, K, = 3; BepTHKaJa XO-
Jataa 6yuaca, K, = 1 kU146 o-TMRafH. 3aHKUPIM y3aTMajapaa S, HHHT
KHAMATH »Kyfa KHYHK 6Y/aau (S; HHHT O NPOLEHTHra SKHHHM TalIKHJ
STagH), HYHKH S1 HHHT TABCHDH 10JI1y3UaHHHT OGUpDHHYH Ba MKKHHYH TH-
IIHHHHT V3Kmaék KeCKMH HYKOMaAM Ba eTaKJaHyBYH TapMOKKaya eTHO
6opMaiinu. Opnatna, y3aTMaHHHT AXIIH HIVIALH Y4YYH

Sg=8,—S,>0 (304)
-6YmwM Kepak. DBy fperan cy3 ysaTMalard 3aHXKUD 3JIEMESHTJIAPUHHHAT
eMMUIIH MebEpHIA QyaMWM Y4yH S, >S5, mapr 6aKAPHIMIIM  Kepak

Jderad cy3gup. Bydra f HHHr KHAMATHAM TaBCHA 3TW/ICAHHYA OJHW HYJIH
OuJIaH 3pHUIMJIaIH. YMyMHH XoJ1a

S, =F+ (S, éxu S, nan karracH) }

S,=(S, éku S, 1aH KarTacH) (305)

KHIH6 071HHaTH. AMajaud XHcoS/Mapia O0JaTAarH y3aTMaJiap y4yyH TaxMu-
HaH

Sle‘}
S, =0 (306)

KHJIHO OJTUII MYMKHH.
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YsaTMajary Bajjiapra TYIIAJMTaH Kyd 3aHMKHDHHHT OFHPJIMIH X MCOGH-
ra aujana Kyyfian OHp 03 KaTTapok GyJaZin Ba KMAMAaTH KyHMAArHua aHuK-
Jasaju:

FB = KBFt' (307)

6y epra K, — BaJIHMHT Harpyska Ko3(HU#eHTH. Y3aTMa TOpPH3OHTaJk
TeKHCAMKKa 40° Jan opTHK OYpyak XCCW/ KHJIMG XKOfJamraH aa K_ = 1,05;
y3aTma TOPM3OHTaN TeKMC/IMKKA 4C° raya Gypuak Xocusl KuAHG oiijam-
ranfia sca K, = 1,15 6Ynanu.

3aHXHUPHUHT CesWnaps napaxaja oFup CYJIMIIKM Ba YHAAru cajiku-
JIMKHHHT MaBXYyJJIUTH HIIAETTaH y3aTMafa KYilMM4Ya JMHAMHK Kyunap-
HHUHT naifo 6yauwmra oaub xenank, Onataard ysatmanap ydyH AHHAMHK
KYUYHUHT KHiAMaTH F, KuimaTHHuHr 10 nponentnaan ouwmMaiiaun. Bynaan
TAWKAPH, y y3rapyBuyaH LUHUKJ OHaaH TanCHP 3THG, F, HUHT TabCUPHHH
rox KyuaWTupajiH, rox cycadtupagu. UlyHMHr yuyH F, HHHT IlUapHHp-
JNapHHHT eAHJIHIIKra OYAraH TabCHPH KaM Ce3nJaid. Bupox y3aTtMa uumja
pesonanc xonucacu py# Gepryaek 6ynca, £, HHHr KMAMaTH XaBau napa-
Kara eTHIIM MyMKHH. [IIyHHHAT yuyH 3aHXHpJH y3aTMaJjap Joluxasawaa
PE30HaHC XOAMCACH coaup OYJMac/IHTHHY TabMHHJALI Kepak,

MabayMKH, PE30HAHC XOAMCaCH 3aHXHD TapMOKJapHHH TeGpaHHIIra
MaxOyp 3TYBYM KYYHMHT y3TapHill YacTOTaCH yJapjaru Xxycycui tebpa-
HHII YacToTacura TeHr 6yin6 KoaraH xoasapaa cogup 6yaanu. 3aHKup
TapMOKJapHHH CHM TOpra yxwauw ne6 Kapacak, y Xojaa, xycycuit Te6pa-
HHILI YaCTOTacH:

— 11 S~ 1lq/5
=) 5= V3 (308)

6ynapu; 6y epna L = a — 3aHXMUDHHUHT S5DKHH Te6paHaguraH KHCMH Y3YH-
JurH, M; S = S; — TapaHrIHK KyuH, H; g — OHD MeTp 3aHXHDPHHHT
MaccacH, KIr/M.

Max6ypuil Te6paHHILIapD YacTOTAacH 3aHIKMPHHHT IOJAy3sa GuJad,
HJalMINTa KUpHITaHAa Xocky GyJajuMrad ypMHHILJIAP YacToTacHra, SIbHH.
"—é%— ra TeHr. By MKxu uactoTa KMAMAaTHHH Y3apo Tenrsal, pe3oHaHC Xo-

JucacH cofup 63Jajurad ailJiaHyYIDJZD COHMHH TOMKIN MYMKHH.

= Wb B V Si vun. 1 (309),
1 1 q

[lynaait xuau6, HaéTraK y3aT™Maja pe3oHaHC XOAHCacH p yit 6epMac/Iiry.

yUYH I0/1y3YalaDHUHT XaKHKHi alJIaHMIl YaCTOTacCH Ng, 2Mg, 3ng,... Ta

TeHr 6yau6 KoaMacauru kepak. Maexyn ysaTMajga Oy Ttaznab KaHoat-

JAHTHPHJMaca, YHHMHT NapaMeTpJapHHH (@ €KH Z HM) Vy3rapTHpHuIra

TYFpPH KeJaju.

ny

72- §. 3anHXKHp 3NeMEHTIAPHIArH KyYlaHKWaAp

3aHXKHD 3JEMEHTJapHAa acocaH KyAHEarM Ky4wIaHHIUIap XOcHJa 6Y-
Jazu (141- wakx),
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6 ) [apuupnard (Ba1dk OuJaaH

p BTYJIKa ypTacHaard) 6ocum:
£ = Iy F .
Zz { S 2 pP=; < [Pl (310)
e B
T / HUKY NJIACTHHKAMADHUHT BTYJI-
Ka ypHAaTHJIajurad KUCMAAArd uy-
3YBUH KyuJIaHHLL:
Fy !
2.5 o=m<[o], (311)
CHPTKM [/1aCTHHKAJIQpHHHT Ba-
JIMK  YDHaTHJaAMrad KHCMHIard
Q 33YBYM KyuJIaHHIL:
Ft
1 E =35 <[0.h (312)
H
P—»’ BaJIMKJ/1apJard_KeCyBud KyuJIaHHLI:
- ll l. 313“
T = T
T Rl < <l (313)
141- wakn. F3anKIp S7eMenTJapliaa XOCHL MainHacoannKaa 3HT K1 Hill-
Gy hanura Kyuaanuiap. JaTHJIAJHIaH  BTYJKa-pOJHKJAD

3aHXKHDPJAD YYYH OKOpHAA KeJ-
THPHJITaH Ky4JaHHILIApAAH WAPHUPIA Xocua1 Oy1aturad 6ocHM ysapaa-
U 3HT aCOCHI KyUIaHHUIAND, YYHKH OyH1af 33HKMUDJIADHHHT HII KOGH-
JIMSTH, acocaH, WIADHUPHUHT edHaMdira 4uiIaMaAuAury Guiax GaxoJa-
nagn. Efimnnm napaacu sca, aBBa1o, Bajaux OMIaH BTyJKa YpTacHiaa-
rd GOCHMHHHT MHKHOpHra GorIuK. [IyHHHT yuyH, X03MprH BakTAa wap-
HUpAard OOCHM 3aHMKHUDJIM y3aTMajap JofHxanamjga acoc KHIHG OJIH-
HafH. 3aHKUD 3/71eMeHTHAA XO0CH 6ynagurad Ky4JaHHITAPHUHT KOJIraH
TYPJIapH yJap yYyH CTaHAapT yJa4aM.1apdM G2arH.11i1a 5pTHbopra oynH-
raH, sbHH CTaHAAPTAAH TaH.1a0 OJHMiraH 3a1K4D WIADHHPHIA TABCHP
3TYBUM KYYJaH XOCHJI O6y.1agurad 69CUM pyXCaT ATHITaiHIaH OPTHK 6V.-
Maca, KoJIraH Kyu/JaHHWap xaM Mebépuna Gynanm,

Illapsnprarn 6ocHMHHHr pyxcaT sTHaraH Kudmarw. Oparaa, mapHup-
[ard GOCUMHHHI pyXCaT 3TH/rAH KHAMAarH, 3aHXHDHHHI KaJaMHra kxa-
pab, Maxcyc KanBassapaan (96- :xagsan) aHUKJIAHARM.

Bynnah xagBanga pyxcar stuarad 60CMM ydyH KeJTHDHJATraH KHAMar-
Jap aJoXHla yTKa3u/raH TeKWMPHII Ba TaxpHbaaap acocuaa TONHATaH
69snb. HODMan wmmnalinuran (fuD TPKUC HATDVAKANU  TODUANHTAN XN-
JaTAa YpHATH/TAH, TApaHMJIMICH, MOMJIaHMIIM M2b3pHIa G6jaraH) ysar-
MaJjapra TaaJsJayKJIdgup.

Arap JofinxajaHrad y3aTMaHdHI MILJIAL IIADOHTH HOpMaJ X0JaTiaH
-papg Kuica, 6y ¢apk sxcmiayatauna Koadpduuuentd K, BocHTacuga Xu-
.cofra osiMHaAH. ¥ X0/11a )gucoénaﬂa €Tran ysaTMa yyyH:
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56- wanapa
3aHXHp WapHHPHAArW GOCHMHMHr pyXcaT 3THAraH KHimatH [pg] H/mm?

ETakum 1onavavauunr e#aaHull 4actoTacH n, w1
3aHKHp Kazam
TYpH A 50 200 400 660 800 | lego | 1200 | 1600
12—15,87 35 | 31,5|28,5]|¢ 24 22,5 | 21 18,5
s Z 19,05—25,4 a5 | 30 26 23,5 | 21 19 17,5 | 15
= E 30—38, 1 35 |29 24 21 18,5 16,5 [ 15 —
Al 40—50,8 35 | 26 21 17,5 | 15 — — —
m &
= 12,7—15,87 20 | 18 16,5 15 | 14 13 12 | 10,5
g 19,05—25,4 2 |17 15 13 |12 11 10 8,5
e 31,75 20 | 16,5 | 14 12 [10,5] 9,5 7 | —

6ynanu; skcnuayarauns kosbduuuentH, V3 HaB6aTHpa, Kviuiaruua udo-

JlajaHanu:

Ks :Ka'KH'KC'Ka'KT'erm' (315)
6y epra K,— Harpyskavuur ;JUHaMHKaBU#l TaBCHUPUHU XHcOGra oJyBUd
Ko3pduuuenT; K, — y3aTMaHUHT TOFU3OHTaJ] TEKHCAHKKA HIic6aTaH KO-
JIALIYBHHH Xucobra onysyn Koadduuuentu; K, — molviaur cudaTu Ba lua-
POUTHHU XHcofra oJayBud Ko3dguuuenTt; K, — MapKasjapapo Macoda Ba
32HXKUD Y3YHJHUIMHU 3BTHOOpPra oyBud KO3(dHLLEHT; K, — 331KUp Ta-
FaHT/TMIMHR (03J1all yCY/MMHU IbTHCOPra OMyBuH Koadduunent, K —HII
PEXUMUHH 3BTHO0Pra OJMYBYM KO3(PULKEHT.

By kosdduuyeHTiapHunT KUAMaTaapu 57- XKanBasjja KeTHpUJ/IraH.
37-xaxsa.
Ko, Kp Ba Koy Ky K7y Ky, KO3bbMUMEHTAAPHHHT  KHiiMATNapH

Hugnau mapoymn Kom};ﬁg:y::;‘ruﬂ}lr

Harpyska 6Hp TeKHCAa €KM IUYHra SIKHH Ta'l:CHp 3Taiu Ky=1
Harpvska yarapyBuan Tabcup 3Tagu . . . . .. Ka=12 1,5
Y3aTMaHHHT TOPH3OHTAT TEKWCJAMKKa HucGaTaH XKoil-

Jawum 6ypuar:
60° nan KWuuk Ky~ 1
60° naH kaTTa Ky= 1,25
a=(30 50) ¢ K, =1
a<25¢ K,~1,25
a > (60 80) ¢ K,=0,8
IOnny3uanappan GUpHHUHT YKHHH TOPTHII G6HJaH cO3-

JlaHagu Kr=1
TapanrsioBuu 1014y3ua €KH posMK GWJIaH CO3;1aHalH. Kr=1,1
CosnanM afigu Kr=125
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Ww 6up cmeHaan Gyaranna erm =1

W ukku cMeHasnn 6yJraufa . Koex 1,25

M yy cMmenanu GyJaranaa er)x = 1,45
UanrcH3 WApOHTAA SXIUH MounaHraHna .. K, ~0,8

YanrcH3 WapouTAA KOHUKApIH MOHJaHraHzaa K. =1

L] -

Yaurau WapoHTAa KOHWKApJIM MoWJIaHraHia K.~13
Yapray WAPOMTAA MOMJIAHHIUK €Tapay Gfmuaraﬂna K.~ 1,8, v=4 M/c raua

K, =3, v=7 M/c raua

Hdaoc mapontsa Monanumn erapau 6yamarania K.~ 3, u=4 M/c raua
' K,~6, v=7 M/c raua
Heaoc mwapontia MOACH3 HIwTarasla K.~ 6, v=4 M/c raua

73- §. 3aHxupad Y3aTMAJapHHHT aMaani Xucobu

YMyMaH OJITaHAd, 3aHXKHDJHM y3aTMasiapHu Xucobsaml GepHaraH KyB-
BaT EKH 3aHXXHD TapMOFHIArH Kyd4 aCOCHAA TETMULTH 3aHXHD TaHJall Ba
y3aTMaHHHT FeOMETPHK Y/YaMIapHHH aHHKJampaH u6opat. Opataa
N,, ny Ba u Gepuarad 6yaagn. Xuco6jaul HaTHXKACHAA 3aHXUD KalaMu
f, 10/ly34a THULTADHHHUHT COHH 2, MapKaaJapapo Macopa g, 3aHKHPHHHT
Y3YHJIHIH L Ba wy kabu reoMerpHK y.uaMJap.Ttonusaand. Crampapraa
KypcaTy/raH 3aHXXKUDJIQDHUHT TYSHJHIIALATH acocHd XyCycHAT/IapRaH
6upu y3aTMara GepHJIHIIM MyMKUH GyJraH Harpy3KaHHHT KaJaM KHiMa-
THra GOFJIMKHTHAUp. KafaM KaTTa1allraH capy y3aTMara GepUJIHIIH MyM-
KHH 6yaraH Harpyaka optu6 6opagu. LUIyHHHT yuyH 3aHXKup, altnana Ky
(EKH 32HXHDHUHT €TAaKYH TAPMOFUAATH S Kyu) KHAMATHra KapaG, Ky#u-
Jaru MynocabaTaal ¢poidfasaHNG TaHMIAHUUIKM MYMKHH:

dB P,
F, =20l > F, (316)

3
4
6y epna F_,— 3anxup _y3aTa OMTHuIM MYMKHH 6yaraH Kyu.
JIERHH JUHMXAJMAHAeTraH y3aTMa Y4YyH 3aHXKHp Oepu/raH KyBBaTra
Kapa6 TaH/JaHraHd MabKyJa. DYHHHr y4yn afilada Ky4 XaMla KyBBaT opa-

CHJArd MabJyM MyHocabar Ba tokopHla Keatupuirag (316) udoma aco-
cYAa XocHJa Gysafurad Kydunard MyHocabatian ¢odjanaduniagu:

F dB t
i @
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Dy epaa KyBBaT 3aHKHp YJuamaapd Ou/an OHp Kartopla y3aTMa napa-
METpJiapi 2z; Ba n; ra OOFJMK paBullla H¢oAaJaHraH. z; Ba r; HUHT Kuil-
MatJiapy 3ca TypJsmda 6yJaaxu. Ilynu Haszapaa TyTHO, XHCOGJalUHH COJ-
JaJalTUpHLI Makcafula, KyHHard KymwuMua Ko3pGUUMeHT/Iap KHpHTHJa-

n o
m: K, =—n°1—amaﬂuumap yacToTacHHu Xucobra oJyBud KO3(DHULHEHT;
1

4

K, = Z—"‘ — IOJAYy3Ya THULMIAPUHHM XHcoOGra OJYBUH  KOIPUILMEHT,
1

293 — XajBaJ Ty3HWI yYyH acoCc KHUJHOG OJMHIAH y3aTMajard KUUYHK

IO Y3YaHUHT THLIVIAp COHH, 25; = 25 ae6 Kalys KWIMHraH; 2z, — THU-
JJADHHUHT XaKUKHH COHM; Mgy — WYy IOJAY3YaHUHT al/IaHHII 4acTOTacH.
45- )xajBaJia KeJATHpHATaH aiiianum yacroracuuuur (50, 200, 400, 600,
800 Ba 6oimkasapHuHr) Kadcum OMpHM xucoOsnaHaérraH y3aTMafard f,
ra akuH G6ysca, wyHucH kabya KHIHHAAM.
58- wanBa.a
3aHmMpaH y3aTManap y4yH pyxcaTt sTHAraH xucob6ud gyeBat N,. KBr

(2o, = 25 KuaHG OTHHTaH)

:'3- é éé ?’I.’: ETakJQauH 10J3V3UaHHHT _an:lanum yacToTacH

= - s ~Z Ny, MHH—L

£ 3 2 |

=& 5=

3 5 28 £s 50 200 | 40 | 600 | 8oo | 1000 | 1200
w
z-. 12,7 3,66 5,80| 0,19| 0,68 1,23 1,631 2,06 2,42| 2,72
o 12,7 4,45 8,90( 0,35 1,27| 2,29 3,13} 3,86/ 4,52 5,06
S5a | 12,7 4,45 [11,30| 0.45( 1,61 | 2,91 3,98 4,90 5,74| 6,43
E.; 15,875 5,08 j10,11| 0,57| 2,06 3,72| 5,08 6,26] 7,34| 8,22
ot 15,875 5,08 |13,28( 0,75| 2,70} 4,88 6,67| 8,22 9,63] 10,8
< ° 19,05 5,96 [17,75| 1,41| 4,80| 8,38 11,4} 13,5(15.3 | 16,9
5= 25,4 7,95 |22,61| 3,20(i1,0 | 19,0 | 25,7 | 30,7 | 34,7 | 38,3
;IE 31,75 9,55 |27.46| 5,83]19,3 | 32,0 | 42,0 | 49,3 |54.9 | 60,0
EE | 38,1 11,12 |35,46|10,5 |84,8 | 57,7 | 75,7 | 88,9 193,2 |108
=2 | 44,45 12,72 [37,19|14,7 [43,7 | 70,6 | 88,3 {101 — —
% < | 50,8 14,29 145,21]22,9 |68,1 |110 138 157 — —

"

Jemak,
dBzgy gy !
N, ~ [Pnl min LB
1=K, K, K,6.107
6ynanu, 6y epra Ny K, K, K, K{naiTMaHW KYBBaTHUHT XucoOuil KuiimaTh
, Ae6 Kapaul MYMKHH, S'BHH:

N, =N K K K,=A0lPminl g, (318)

Ana wmy MmyHocabataaH ¢oiinananu6 58- xkaasasn Tysuarad. Kyssat-
HHHT XxHcoOuill kHiiMaTHra Kapab, Oy XaaBaJijaH TeCHLIH 3aHAKHDHH OCOH-
TMHAa TaHJa6 OJIMII MyMKHH, ByHHMHTr yuyH, aBBaJso, GepH.raH KyBBaT
N, acocupa xHCOOHMH KyBBaT TONHJIALH:

1\’x=NleK2 K, <aN;; a—KaTcpJiap CCHH, (319)
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F3awXUPHUHT MOH/MAHMIIM Ba HMQUIOCTAHHUIK YHHHT YHAAMJIHJIHTHHHE
aHUK/IAWIA X3 KHIYBUM axaMuATra sra. IIyHHHT y4yH MOAHMHT TypHHH
Ba MOM/Ialll yCy/IMHM Geruiaina 59- xxaasasnga KelATHPHJTaH TaBCHAJIApP-
JaH ¢oHgaNmaHHULI JIO3UM,

59-anmsaa
3auxdpau y3aTMaldap yuyyH TaBCHA KHJAMMran Moiimuur 50°C jparM KHHeMaTHKaBHi

KOBYUIOK/JHIH
Tesm'm v M/c 6Jarangaru KoByWoKAnK, CCT
Ilaprupaara
Sooms | ML <1 1os | »>s | <5 >5
BaKT-BAKTH OHJIaH MoMsiam I YIYKCH3 MORsam
10 20 32 45 20 32
10—20 32 45 60 32 45
20—30 45 60 80 45 60

74-§. nactmMaccanapHHHr 3aHXXHPJIA y3aTMaNapia HIUIATHIULIA

Cyurru fimnnapaa WOBKUHHHH MAacaHTHPHUI XaMma 3aHXKHUP 3JeMeHT/a-
PHHIHr eHHIMIIra YUAAMJIHJIMTHHA OUIMDHIN MakcaaHuia y3aTMaHHHT afi-
pHM JleTa/lIapH MUIacTMaccasapiaH Taiéprana Goulrajy. Macanau, raana
ypuw xomSafiuiard 3aWXKHPAH Y3aTMAHHAD 011y34adapd KanpoHAaH
KyHuIran.

Aiipam xoas1apaa 0/ y34aHHHT haKaT THULIK KUCMH IIacTMaccafal —
JioponJacTiad Tafiépaanany.

Xo3upru BaKTAa XaMMa 3JeMeHTJIapH NJacTdaccajad Tafiépaanran
3amxupJaap xam 6op. Macanan, Hafiionnas TalépaaHraH 3aHXHpP KyBBaTH
1 kBt raua, Tesquru aca 15 20 m/c 6yaran y3aTMaJapja HilJaTHIafH.
Bynpaft 3aHmXUpJAPHUHI KajaMHHH y3aTHJIAaQuraH adnana ky4 F, =
= 120 135 H 6yaranpa, ¢ = 6,4 mm Kuau6, F, = 180 ... 210 H
Gyarana t = 9,5 MM Ba F, = 260 290 H 6y.nr‘a1-ma t = 12,5 mMm
KHa46 OJIMII TaBCHS 3THJAIH.

75- §. Macanaaap

12- macana. Kyiiuiza Gepasrad MabayMmorJaapiad Goi1anaHub, TpaHc-
NOPTEPHUHT OpUTMACHAA HOHAAMAHM/IraH 3IHMKIPJAY Y3ATMA XUCOSNAHCHH:
N, =28 xBr; n; =150 mun™'; u =3, ropu3oHTra HHMCGaTaH KOM/a-
HUII Oypyard 507, ¥Y3aTMa 4aHr/IH XOHAJAa AuvIaildd.

Eunm. 1. ¥Y3atMa yuYyd BTYJKA-DOTUKJM 3aHXKUDHH TaHJAHMHS;
55-kajBaira Kypa, z; =25, ¥V xonga: 2z, =25.3 =76<z_, = 100..

120. (319) cbopmy.na éplavuaa xucosuil KyBBaTHH TOl’IaMPl3 ByHHHl‘
yuyH 57-KalBaqjaH KyHdjaranapHe Genruwfaimus: K, =

K 1 er)K_ KC_1'3' KH—II K.—'ly 21—201
6yarann yuyn K,=1; K, = %’_g= 1,33,
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Mynpait kw6, N, ==28-1-1.1,3-1-1,33 = 4,85 kBr 6§y1anm.
58- wansanuuar n, = 200 MuH "' 6yaran ycTysura kapaG pa N, =
= 4,85 3KaHJUrdHd Hasapla tytdd, kalamu { = 19,05 MM 6yaran 3am-
JKUDHM TaHJaiMU3, Y XOJAa IOJINY3YaHUHT afiJiaHa Te3JurH
zmt  25-150.19,05

U= 80.1000 — ~ 60.1000

~1,2 M

Gynanu,
59- xanBasnra 6HHOAH, KYIOK MO# OH/IaH BaKT-BaKTHAA MoH./1a6 TypHUI
yCYJIMHH TaBCHS 3TAMH3.

2. (296) ugoga acocunaa Mapxasnapapo MacopaHHHI TaXMHHHHA KHIA-

MaTHHH OelrHnaiMus:
a=40 t =40-.19,05 =760 mv.}
(297) TenrsMk €ppaMuia 3aHKMDIACH 332H0MAP COIMHM TOTIAMU3: TR
. J— 2
=2 760_{_25:{— 75 + (75 25) . 19,05 — 131,6.

19,05 = 72 on 760

Mavaymky, L, 6yrys cou Gyaumd kepak. Jlemak, > L, =132 guau6 sax-

adTAaiMu3, L, ra Tysatdw Keapurdiaradu tybadim (298) dopmyaa épaa-
M113a @ HUHT KHAMAaTHHM KafiTa aHuxJaiMu3:]

a= %%[132—2‘“;75 + ]/(132—25*;75 )2_ 8 (75;25 \)“] _

¢

’

= 765 MM,

CaJKU/INK X0CHA KU/ yayd Toadnrad KuiiMaruiu 0,003 a =2 mu
KaMajitipaMu3, ¥ Xo/na a = 763 mv Gy.s1anm.

3. (300) dopmynanas Qoigananubd, IOANY3UAJAPHUHT [l1aMETPHHHA
aHHKJIaHMU3:

19,05 . 19,05
DOI = W = 152 MM, DOZ = W = 456 MM,
St nv:—ﬁ Sln_’?gj

Xucodaamyn wy epaa Tyratvml MyMi<dd. Bupok loxopuna xabGyn Ku-
Jaudrad koybdaudeaTnapHusr KaH4YaJMK TYEpPH TadJAHTAHMrA WIIOHY XO-
CHJI KWJIHII ydyH adpuM napaMeTpJIapHH XHUCoBJ120 TomaMus,

Afisnana xyu:

F— 1000 N _ 1000-2,8

] 1,2
Mapkasnan goumpMa Ky4 TabCHUpHIAAH XOCHJM OY/1aIWraH TapaHrJ/dK:
Sv = qu = 1,9'1,2: — 2,7 H,

= 2333 H.

6 epra 'OCT pan g=1,9 kr/M 3KaHAUTH TOMHJIraH.
3aHXKup OFUPIUrMAAH XOCHT GYJaaurad jgactiiabky tapanrauk- (303)
HH (opMysafan TONamua:

S, = K,agg = 6+0,763-1,9-9,81 = 85 H.
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Kypunn6 TypHOInKY, [Tommiran KyulapHMHT KHAMAaTH XYAa KHYHK.
Iemak, kosdduuHeHTIap TYFPH TaHJ/aHTaH.

Iuposapauna ((309) TeHr/IMKAaH pesoHaHC xopucacH pyA Cepmac/d-
THHH TeKWHpUO KV pamus:

30 S, ‘/2333 -1
——— 1 [
™="a / 250736 =57 mun

2n, = 2-57 =114 mm“‘; ny sca 150 mun™' IllyHuHr yuyH pesoHanc
Xoxycacd pyH GepMaiim.

XII 606
BHHT-TAHKAJIM Y3ATMAJIAP

BrunT-rafikasum ysaTMmaJjappaH, acocaH, aijaHa XapakaTHH HJarapi-
JaMa XapakaTra aAJaHTHpHW yuyH dofifananunagu. by ysarMmamapuunur
ad3aNNHKIapH WYHAAH HGOPAaTKH, YJapHHHT TY3WJIHIIK ofaui, rabapur
ysuamsapu Kuuuk 6yau6, xarra HarpyskaJjapra Yugalnd, OKHH Oup
TEKHC/a Ba XyJla aHHK KYuHpajH €KH KyTapagH. Y3aTMaJapHHHI KaMuH-
JIMKJIapH XKyMJacura peabbafard HIUKAJIAH HII KaTTa 6y/aradaury rydaine
toilfany M KO3(p)ULUHEHTHHHUHT KHUHKJHIH, HATapHiaMa Xapakar Te3-
JIMTHHH KaTTa KHJIHG 6V/IMacJHrH KHpagH,

BunT-rafikanud ysaTmasiapfiaH IOK KyTapHll MallHHaJapHiaa (1OMKpar-
Japja), BUHT/IH IpeccJjiapfia Ba CTaHOKJapaa doinanaHunaim.

Y3aTManapnaru BHHTZZD pcsz,éac;m'rmr npoduau KylIHHYA TPanenus
mwakauna G6ynagH. Babsan Tyrpu TYpPT OypuakaH npodHaax pe3nbajap
XaM HULIaTHAanH., BuHTAap yuyH HIJIATHNAZUTaH — MaTepHaJapHHUHT
MYCTaxKaMJ/IHTH €TapJi¥, eMWJIHIIra YNJAMJIRJINTH I0KODH Ba HLIIAHHIIA
ocoH 6y uwH Kepak. TepMHK HILLIaLI Ha3apAa TyTH/IMAarad X0J1/1apJa BUHT-
Jgap 45 éxu 50 mMapkanu ny.naTnaH, TePMHK HIIJaHAZUIaH BHHTJAp 3ca
Y10, XT', XBT, 651" Ba 40X mapxaau nyaaTnapiad Talk€piananu, ¥3at-
MaHHHT raiikanapu bpO®10-0,5, BpOILIC-6-3 Mapkaau Oponsasapaas,
ailpuM xonJjapAa 3ca uysHgaH TafdpJaHaju,

BHHT Ba raiika peanGasiapHHH XHcOGJall acocJapH XakHOard 3apyp
MabJAYMOTJIAD 10KOpHAa («Pe3bbann GupHkManap» 600HHA) 6aéH 3TH/raH.
IOKopuna Gepuiransapra KyuwruMya paBMIja, OFMP HArpy3Kaju BHHT
CTEpXKEHHHHHI MypaKKal Kyu/naHHLITA MyCTaXKaMJIMTHHH, Y3yH BHHT-
JAPHHHT 3Cd YCTUBOPJHTUHM xHco6aam Kypub uHKHAAIH.

BHHT cTepKeHHHHT MyCTaxKaMJIHTH KyHuaaru ¢opmyJia acocHia Tex-
IIHPHIANA:

/P a i (320
c= Y Anl il <o 50
6y epna 7 — puHTra TabCHP ATyBud GypoBum MomeHT; F; Ba W, — BHHT

KYHJAJAaHT KECHMHUHHHT HUKH AuaMmetpn GyiiMua 103 xaMa KapLIHIHK
MOMeHTd; P — BuHT §KU Oyiln1a0 TanCHp 3TyBuM Kyu. [0,] HHHT KHilma-

ag
THHH % ra TenrT KWJIHG OJHII TaBCHA STUJ/AlH,
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Y3yH BUHTJIADHUHT TYPFYHJIMI H-
H{H aHugJJaw yduyH Diiiep HdopacH-
AaH ¢oiganaHuur TaBCHs 3THJAAU:

2
neEJ (321)

AL

6y epAa !, — BUHTHUHT KeJTHPHIraH

Y3YHJUTY; [} — BUHTHUHT TasiHuJIap
opacniar¥ yayHJurH, | — TASHUHHHT
TY3WIMIIM Ba V33P0  XKolNanrypura
GorauK  KoxpuuHeHT (arap TamHY

Y19amsapya Fl < 2 6yaca, p =1 6¥-

Nagy); n— 3XTHET KO3(pOUUUEHTH,
omataa 2,5 4 ra TeHr  KUJUO
onuHany; [ —BHHT XVHJANaHT Ke-
CHMHMHHHT KeJTHPWJITaH HHEPIHA Mo-
MEHTH:

. nd} X d\
I= - 10,4 + 0,62?. (322)
d Ba d, — BUHT pe3b0acHHUHT HY-

KM B2 CHPTKH JHaMeTpJapH.

5 Cyurru finnnapaa pesn6a ypHHra pymanab uumiaiiiuran Wapaap yyyH
My/DKasnaurad yiuKaapyu 60p ysatmanap muuiatuna Gomvianan, Bynna#
y3atmanapa wapJiap (142- waki) rafika wuuna aitanu6 0PaETal KHJIH-
Haju. Ham}xaua Oy ysatmanap nymana6 WIIKaJaHHIl PHHLUIA aco-
cHjaa HuuIafify,

[Iyuunr yuyn ynapuuer ¢ofigany mu kospouunenTs HIC6aTan 10KOpH

651;_1146, yJapJiaH KaTTa aHUKJHUK GHJaH Huutamd 3apyp 6yaran xoinappa
¢dofinananunany.

142- wiaks. Iymana6 AUKaZaHHE! NPHH-
UKMHra aCOCJ/IaHraH BUHT FaflKalu y3aT™a.



Typmunuu Kucm

BAJIJIAP, YKJIAP BA YJIAPHUHI TASSHUYJIAPU

XIII 606. BAJIJIAP, BA YKJIAP
76-§. Ymymuii mMabaymot

Baansnap Ba §¥ K ap— THULTH FHIAHDPAK, IUKKB Ba Iy KabH aii-
JaHYBUH KUCMJADHH YPHATHLI yYYH HIUJATH/JIa[MIaH acoCHd jAerasnap.
Kynuuua ynap UH/IHHADHK CTepKeHra yXmaul 6yaangu. TysH/IHIIM KHXATH-
JaH oJraHaa yK Ouian BaJHHHT AeapJH xXeu Kanaad ¢apku OyaMaiinu.
Jlekun Gaxkapaauran Basudacura xapa6, yjaap Oup-OHpPHAAH KaTTa (apk
KHJagu. ¥ KJapHUHT acocHH Ba3udacH AeTalJIaPHHHT MYJDKaJlard »Koiia
aftylaguIuMTa WapouT paTH6 GepHiaup. ByHaa ykuuHT y3u fetans GHIaH
6upra aiyiaHHULIN XaM, alHJIaHMacJIUTH XaM MyMKHH. Macanau, temup #y.a
BaroHJapUHUHT FHIAMPaKJapH VK Ounan Oupra aityanapu (143- waka),
IOK KyTapyBuM MallHHasap TapkubGuuaru OJI0K VKJapH 3ca KV3rasimac
6ynann.

Bannapuuur Ba3udacH ysiaru AeTassIapHHHT aHJaHHUIHHE TabMHH-
Jam 6usay 6upra, 6ypoBUH MOMEHT y3aTHIIaH XaM H6opart,

Hemak, yx OHJaH BaJHHHT TY3HJHIUH, KYynHHua Gup xHa 6yaca-za,
HLIVIAIl 1A POMTH Xap XHJ: YK (akaT aryBun Kyu/aHHLI TabCHpHAAZ, BaJ 3ca
3ryBud KywJaHHIWl GuaaH 6up Bakraa GypoBuM MOMEHTAAH XocHJ GYia-
JHUTaH Ky4JaHHII TabCHPHAAZ HIUTaHgH. ,

|

143- wakA. YKHHHT TySHAWIH:

a - petass Gwaad Oupra afinasmafifpram §x; 6,— AeTaab Omia Gupra afqanagerau [ 9x.
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144- waka. Landarapussr Ttyspinuin.

AilpuM xoanapaa yxJaap OuJaH Badiap Ty3WJIHWH KMXAaTHIAH XaM
dapx Kunagu. YKIap 10MM TYFpH G§/ranmn X0a1a Basl1ap THPCAKAH (HUYKH
€HyB ABHrartejsapyia) €k 3rHIyBYaH (THUI JaBOJAIAA MULIATHIaAHIAH
MallHHajapiaa) Kuaub Ttaiépnanaan. Ban Ba yKIapHMHT TasHu.aapfa
MYyJKasaJdaHTaH KHCMH yanga aedunaau. Baua €ku YKHHHT yynia ixkoit-
sawrad nanda wun 1e6, ypracuia }Kouaamrauu 6§ius neb atanagu. Arap
BaJ KM YKHHHT nandgacH yJIapHUHT y3yHJIHTHIa THK TeKHCIHK/AA AKoH.1a1l -
ran 6y.ca, Oynaail uanda moson feinnanu (144- wakam), Kakicn makagarn
UMM €XH TOBOH MULTATHJMILM BaIHHHT HILJIANI WADOUTHIA GOFJIHK,

Baanapuur wumiar Oowika JeTanab YTHIIM yYyH 6éKHM BaJJIapHHHT
OFHPJMTHHH KaMaiTHpHIl MaKcajuia yJap HuM KOBaK KMJHG Taiépna-
HajH.

Tyrpn Ban Ba VKJ1ap, KYNuHYa, yraepoiau €K JerHpJsanrad my.ar-
Japaan Talépaanalu: TepMUK HIIJIaHMaHIMraH 1apy CT 5 MapkaJau ny.aarT-
JaH, TepMHK HuL1aHajuranaapu 45 éku 40X Mmapxaau nyaatias, Tes aii-
JlaHagWraH Ba CHpNAHML MOIMWHMAHUKJAApHAA HuLtadamranu sca 20 &xku
20X mapka.au ny.ariaH TalépJaaHaiu. /

77-§. Baanapuu Xucobaaln

Banaapuuur arysun MoMedT M Ba 6ypoBun MOMeHT T TabCUpHra Y-
J aMJIMJINTH, 6UKpaury xamzaa BuGpabapoulturd xucobaaHanu, Y Kaapuu
xucobyaul BasniapHu xucobnamuuur 7 = 0 6yaranjaru xycycuil xo.au-
aup. lyHHAr yyyH JKIapHH XucoGnall Xakuaa ajJdoxuaa TYxTaqaub YTH-
PHLUHHHT X0XaTH HYK. OfaTaa, BalJapHUHT MYCTaXKaMJINTHHU XHCOO/aul
acocHja JolHxanam MK Kydujaaru taptubga Gaxcapu/aiu:

1. Mabaym alinaHHI 4yaCTOTaCH XaMAa KyBBaT acoCHAa BaJHHMHT TaX-
MHMHHH JUaMeTpH aHUKJaHalu. ByHHHr yuyH dakat 6ypoBuUM MOMEHT Tab-
CUDHAATH BAJHUHT MYCTaXKaMJHK IIapTHAAH QoMiaNaHNIa 1:

T =W, (323)
15—-237¢ 225



6y epaa T = 9550 r/Tv Hwm, N —xyssar, kBr; W, =0,2 d®—Ban kyu-

JaNaHT KeCHMHHUHT FOJAD KapKWIMK MOMeHTH; [T] — GypOBUM MOMeUT
TaBCHPHAAH XOCHJ GVAajiuraH KywIaHHUIHMHT PyXCaT STHATAH KHAMATH.
tOkopuiaruaapra GuHoad gyiuiars udofanu E3ull MYMKHH:

3T 108 3 /9550108 N
1=V 2@ =V Tozmn (324)

7 9550.10%
6yHia ]/ -93—5(2)[}(—%)3: C ne6 onub, BaNMHUHI AHAMETPH Y4YH KyHuAaru
¢ODMYJIaHH XOCHJ KHJIaMH3:
3 —
. N
i=cy'y, (325)

6y epaa C — COHuUI KOI(PODHUIHEHT, YHHHT MHUKIODH [T] HHUHT KHHMATHra
kapab 60->KanBailaH OJHHHIIM MYMKHH.

60-xanman

[t] MIla

10 J 12 ' 15 21 30 | 40 l 50

c I 168 ‘ 158 | 147 130 116 106 '98,5 I
] 1 |

Oparna, TpaHCMHCCHSL BaJJ/IapH Y4YyH

e
d=110 130} ¥ e
PeLYKTOP BaJJapu Y4yH (326)
3r %
d= (150 170) Y X e

KM.IHO ONHHALH,

2. Tonuaran TaxMUHUH QHaMeTpra acocJaHHO, BaJHHUHI Ty3UJIHIIK
Yama Ou/1aH yu3u6 oaMHagH. DyHna BaJHUHT HCTarad KeCHMHIATH KydJa-
HHIIHUHT WJ0:KH OGopuuya 6Hp XxHMs OyJMIIHMra xapakaT KHJHLI JIO3HM.
BysuHr yuyH Bansusr alliaHyBYH 1eTaldb YPHATHUATAH YpTa KHCMHHH HY-
FOHPOK KHIM0, TasiHYNapra SKHHJIALIMIraH Capd HHCHYKAJalT HpUb
6opHIll TaBCHS 3THJIAAH. BaJHHHI YeTKH KHCMH JUaMeTpHHM TaHJallja
YVHU CTAHTANTAAW ONMUWHATUTAH TYMAJATT TOMMIUTHUKIANDHTA €KH 3JI€K-
TPHK JABHraTe/Jap BaJHra MOC KeNTHPHUI KepaKJWTHHH Hasapia TyTHLI
J03uM. ByH#aH Tawkapu, NMOFOHAJIM Ba/IJIaDHUHT JHaMeTpJIapH yarapa-
JMraH XoHAa OPTHKY2 KyYJAHHULIAD KOHLEHTPAUHACH XOCHA O6yamac-
JIMITH yuyH Oy XOH KHMppaJu GyaIMaciaH, MabJyM pajHyc GHJAH HyMa-
JIOKJaHHIIK (TaJTe/lb XOCHJ KHJIHHHINH) Kepax,

3. BajgHudar Ty3uauMmu Kyduarad Tajgabra Tyga xkaBoG GepHlIdra
HUIOHY XOCHJI KHJHHTAY, YHUHT MYyCTaXxKaMJIHTH TeKMHPHG KYpHAagH.
ByHH HKKM XHJI yCys 6H/IaH aMaJra OUIMPHLUI MyMKHH:
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a) pyxcaT 3THJraH KyyJaHHULIAp Xamja KeJTHPHJITaH MOMEeHT Gyiinua
TeXLUHDHII yCyJH (TaKpHOHH yCya);

6) xaBpJM KecHMJarH Ky4JaHHULIap KOHUEHTPAUMACHHH 3BTHOOpra
OJIYBYH Ba 3XTHET KO3(DQHUHMEHTHHH TOMHUI acoCHAad TEKOIMPHII YyCyJIH
(2HMKJAWTHPHIraH yCyJ),

Arap BaJHHHT MYCTaxKaMJHMIHHH TeKUIHDHIOI . KOHHKAPJIH HATHXaHU
GepMaca, YHHHT TY3HJHLIHra 3apyp y3rapHiliap KHPHTHJIHO, MycTax-
KaMJIMTH Kaidta xucobsaHaiH. .

BannapHuHr MycTaxKamMAWrMHH  XUCOOJALLHUHT  TakpHOH#A  ycyJH,
by ycynra xypa kenaTHpHAraH MOMEHT TabCHPHMAAH BaJHHHT XaBh/IH Ke-
CUMHUJA XOCHJ GysNaauraH Ky4JaHHlll aHHKJIAHHO, pyXcaT 3THJATAH Kyynaa-
HULL KHiiMaTu 6usaH conumtupuaand. demak, Oy xon1a Bal KECHMH yUYH
MyCTaxKaMJIHK IIapTH Ky#Haaruda udogananasu: }
[V

M, 103 VM2 T2
o= TI;_ = __—:(‘J/,l dj <lo_l, , (327)

67&)113 M — KyuJaHULI aHHKJIaHAJUTaH KeCHMra TabCHp shaérran 3TyB-
yn MoMenT, HM; T — my kecumaaru 6ypoBun MomedT, Hv; W —xuco6-
JlaHaéTraH KeCHMMHHMHT 3ruauviora 6yjraH Kapuldavk MOMeHTH, MM®,

Arap Basira-TabCHp 3TYBUYH Ky4sap Xap XHJ TEKHCJHKJa €Tca, yJapHh
¥3apo neprneHAuKyadp 6yaraH ropM3oHTas] Xamja BepTHKA/ HKKHTa Te-
KHCJIHK 6YilMya TabCHP 3TAfMIaH KHJHG oML, CYHTPa MabJayM ycyJjap
GunaH TafgHY/IapAarH peaKIHAJapHH TOMNMLI Ba yJapiaH poinananub srys-
Y MOMEHT 3MIOpaJlapHHH KypHIl JIo3uM, [by X0/1aa Xxap GHp KeCHMra yMy=
MU/l TABCHP 3TajHraH STYBYH MOMEHT HKKH TEKHC/IUK GYAHYa Ty3u/IraH
MOMEHTJIADHUHT TeOMeTpHUK HUFHHAHCH cHpaTHIA AaHHKJAAHAQH, SBHA

M, =1/ M+ M2, 1(328)

Illynpan cynr, GypoBUM MOMEHT 3MIOPACH KYPHIHO, KeJITHPHAraH Mo-
MEHTHUHT KHUIMATH aHMKJIaHAIH:

M,= ) MZFT™

Macanan, 145-wakaga KeJATHPHITaH, KuS THUUIM FHALHPAK YpPHATHJraH
BaJ YUyH:

1/ ab a 2 ab ca,?
My= 1 AF, T+ MAT + RS+
T = 9550 gHm;

M, =1 M+T% ¢ (329)
A

6y epaa F,,— ynanaguran Bajd yuJIapHHHUHT VKTOUTMCHHH aHHK Tab-
MUHJAWHUAT WIOKH GV/Maranury Ttydaian Mydraza xocun 6yianu-
rai KyUuMya Ky4; YEMHT KHAMatH Xap xua MydraZap ydyH Xap XHa
6ymanu; TaxmuHui Xucobaamviapaa F,, = (0,2—0,5) F, gumu6 onmuna-
an, Oy epaa F,—wmydrara Tascup 3TyBuM ailnana Kyd; 6y KYYHHHT
#ynamumm Banja F, Aan Xocun 6Vsaiuran edopMALMSHM OLIMPATHraH
KHIMG osnnanw; F, — Piannpakiaru aiinana Kyy; F,—Vk 6yitna6 iy-
Ha/raH Kyw;, F, — Bajira THK fii‘nanrag kvu. '
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145- mwaxsn. Kus THUUTH FuApHPaK YpHaTHATaH BasHM xHcobnauira
JOHp cXeMa.
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Takpubuii xucobnall HaTHXKanapHaad doiananub, Baa KUCMAapHHUHT
Ty 3UJIHIIH Ba yJ4aMIapH eTapJu gapaxaaa auuk Oearunananu. Ulyupan
CYHI XHCOOMALIHHHT aHHMKJAWTHPHITaH yCcyauaan doigananud, BaaTHMHT
MYCTaXKaMJIHIH TeKIIHPHO KYpHIaaH.

BaaslapHHdUr MYCTaXKaMJHMrHHH  XMCOOJAWHHHT  AHHKJALWTHPUJIraH
ycyau. By ycyaHHHTr Takpubuii ycynnauw acocuii papku myku, 6y ycyn
6unaH xMcobJjallina TabCHD 3TyBUM MOMEHT/IapAaH TamKapH, xabduu
KeCHMJapJard Ky4/JaHHIIap KOHUEHTPalHACH, BAJHHHT TEOMETDHK Y-
yamJapH ¥amAa CHPT TO3QJUTHHHHT Ky4/JaHHILIAD KHAMATHra TabCHDH
xaMm abTHOOpra osuHanH. by ycyara Kypa, BanHHHT XaBhaH KeCHMH yuyH

3XTHET KO3QpHIMEHTH aHHKAaHHG, pyXxcaT 3THAraH KHAMaTH OWzaH Co-
JUUTHPHUIAAH, SBHU

n.n

n=—%>[ﬂ] = 1,5, (330)

V nl+nl

0—— o o
6y epaa n — l — ¢akar sruJmr  GVHMYa  aHUK-
4 UuKU + 90
! g m
Em B

Jauran 3XTHET Kos(Qdulunenty; n_ =

K. — ¢akat Gypanum

6yHuya aHMKJIAHraH 3XTHET KO3(PULUEHTH.
By epaaru {, Ba Y Kyylanuwsap LMK/IH V3rapMac KMCMHHHUHT MyC-

TaxKaMm/JIMKKa TabCHPHHM 3bTHOOpra oJyveud Ko3dduuueHTIap KHHMATH
61- xagBanfan OJIHHALM.

MabnymKy, 0, Ba T, — KYWIAHHIUIAD UMK/IHHHHT Y3rapyBuaH KHCMH,
0, Ba T, — yarapMac KHCMH:

M\'
0,=0,0,=0,_ =75,
‘ 0.1 a3
’ 33!
1 1T (
=W =TT = 550 5

6y udomanapiaru T_, Ba 0_, HHHT KHAMarjapd, MaTepHaiara Kapa6,

Maxcyc XKajBaJJlapiaH €KHM KyHuuard Takpu6uid Mmyuocabatsaap acocHaa
AHUKJAHUIIK MYMKHH:

o_, = (0,4 0,9)0,
t_, = (0,2 0,3) oy, (332)
1, = (0,55 . 0.65) 0,



6l-xkaaBan

Ys Ba P, KoapdUuHEeHTIAPHHHHT KHAMATH

Koadduuuenrnap
T1ynaTnapHuHHr XuJIH
Vg ¥
YTepoAsaH IOMIIOK NyJaT 0,15 0,05
¥prava yrnepoau myJaat 0,20 0,10
Jlerupaasran nyaarnap 0,25 0,15

€, — AHAMETPH xap XuJ GyJrad Ba/Japiard YHIAMJHJHK Yerapacu-
HUHT Xap XuJ 6VJumuHE Xucobra odysun Kosbduuuent (6y Kosddmuuu-
eHT 146-warapary rpaduKiaH avHKJIaHa[HM); & -—— H€Talb CHPTH TO3a-
JIHK JapaXKaCHHUHT YMJAMJIMJIKK 4erapacHra TahCHPHHH XHCOGra  oJ1yBYM
ko3dduuuent (6y Kospduuuent 147-makapary rpaguKIaH TONHJIALH);

K, Ba K,

Ky4JIaHHLJIap

KOHOEHTPALUSACHHH XHCOOra OJYBYH KO3-

¢unpentnap (6y xospdunuentaap 62- xaaBaifaH OMHHALH),

K, Ba K. nuur xuimataapu

62- anxBaa

Kg \ Ky
KoRuenTpauus MauGau op , Mlla
<700 | >1000 | <700 .2100.0
FaDJl're.nb r/d =0,02 r 2,5 13,5 1,8 | 2,1
(7= 1,95 2) 0,06 —fn- = 1,85 2,0 | 1,4 | 1,53
0,10 1,6 1,64 (1,25 1,35
yl’lmgqa r/d = 0,02 - /g 1,9 12,35 (1,4 1,7
t=rn 0,06 — [ 1,8 | 2,0 {1,35]1,65
L
0,10 . ST {7 | s |12 1.8
‘ l '
Kyunananrura yTKasusaran
etk AR 1,9 | 2,0 | 1,75 | 2,0
a/d = (0,05 0,025 o ? 1o
Ulinonra yuys my.Kaanauran yitukua 1,7 120 1.4 | 1.7
{ | !
Manutap 1 1 1 1
ITpeccaa6 yTrasum ( 2,4 | 36 1,8 2,5
Pean6au Gupukma l 1,8 | 2,4 1,2 1,5
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BajnapeMHr  GMKPJAWIH-

HU XucoGnaw, BasapeHHHT b AN T
uul  KapaéHuga STHIMLIK \\ ]\i |
yJapHHHT xaMmia yJaap 6u- 44 N 3
JaH GOFIMK Gyaran aeras- \ﬁ\’\ N
MapHHMHT HIIMra CanCuil Tab ™ F\L\
cup Kypcatanu. Iy cababau \ ~ >
BaJJIADHHHT  STHJMWIKAAH Fg !
xocua Gynanuran  canku- % ‘ |
AMKHWKT Xamia Tasmura 0 4 0 50 40 506070809000 1% &y e
HHCOaTaH , KHAJHK Gypuar- 146- wax1. €, HW aHuK/AamW rpaduri:
HHHT KMAMATH MabJyM de-
rapajaH opr[6 KeTMacCJ Uru ! — KYWIaHHIWAAD KOHUEHTpaulisicH Gy._.warau
waponTai HUJatHAarall yraepoild nyJaaT,

JIO3HUM. Ba-ﬂﬂapHHHI‘ 6HKP- 2 -- Wy WapOHTAA WIIATHATAH JErHPAaHraH
AMIMHE XHcOOMAIZAH aco-  TATLICKywiswmasp comenpaiics 63
CHi Makcal aHa wly TaJjab-
JIADHHHT KaHYaJHK KOHAHM-
DHJHMWMHK TeXWHpHIAUD. &,

JrusMuaal Xocua 6yaa- g !
JUraH CaJKMJINK XaMia 3TH- t—— 7
JHUW YH3HFHHHUHT TasHYra g4
HHUcOaTaH XOCHJ KHJTaH KH- ] 3
AIHK Gypuard MarepHadIap g5 I e S -\1
KapPIIMIUTH KYPCHIA KEJITH- L \
puarad  ycyanap 6uaaH g4 -
aHMKJIaHALH. < 4000 Hhoow 4006 10006 Og Ma

Cankunkuusr - pyxcar 147- luar1. €, WM  aHuK#aWw - rpaduri:

ITHJATAH KUHAMAaTH BaJIHHHT
TY3WJIMIIM, HULIAW LIapT-
LIAPOUTH Xamja KyHuarad
TanabJjiapra Kypa, xap GHp

X0/ YUyH ajloxula OGelryjaHaiH.

1 — XKuaBHpATHTAN

cupr: 2 — #HVHIIraH cupr: 3 — UIMJHH-

rail  cupT; 4 -- HIIAOB GepHAMaTaH CHPT.

Macanad, THULIH FUJAMpaKJaap ypHa-

TUJAAHTaH BaJlJlap y4YyH CaJKHJAMKHHHT pyXcaT 3TWUJraH KHAMaTH KyiiH-

Jlaruya 6yJanu:

ly] =~ 0,01 m — uMIMUAPHK FUIAMPAKIY y3aTMaJdap Y4yH;
[y]1=~0,005 m — KOHyCCMMOH FHJAMpAaKIH Ba TUIOMA Y3aTMaJap

YUYH;
6y epaa m— MJalMIL MOAYJIH.
CTauoKCO3/IMKIa  MUIJIaTH-

JaAurad yMyMdi BaJljlap yuyH:

[yl = (0,0002...0,0003)L,
Oy epia L — rasinusap opacy-
Aaru Mmacoda.

Oruirad BaJlJIapHHHT TasHY-
Japra Huc6aTaH KHSAJIMK Oyp-
Yard CHpHaHMII MOAIUHMIHHK/A-
pu yuyn (148- maxu) [6]1=0,001
pajauan; AymaJair pafvaJ OOf-

Y

/C

A I
: g
L

148- waka. CupnaHumm NOxmmMIHUTHTA YpHa-
THATAH BaJTHMHT STHJIHLLK.
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IIMNHHKAap yuyH 3ca  [0] =0,01  papuan 1e6 Kabya KuJu-
Halu.

Ba/siapHUHT STHJAMIIMAAH XOCHJ O1Jajuran CaJdKWIHKHK KamaiTHpHII
VYYH yJapra ypHaTH/IraH JeTannap TasHujapra uiaoxu OGopuua sKHH
KHJIMG KOMIALITHPUJIMIINIA XaymAa MYMKUH Kajap eHrua 6yJuuudra xa-
pakaT KUJHIL JIO3HM.

Baanapuunr BuGpaGaprouumrusn Xucobaam. Bywjafi Xuco6aampaax
acocuil maKcaj BaJIJJADHMHT CHHHmMra ca6ad 6y./aiaurad pesoHanc Xo1u-
cacHra {ya Kylimacaukaup. Bannapaa pesonanc xoaucacu GOIIJIaHAAMTaH
AjiJIaHVII Te3JIMrH  ajiJIaHUlll YaCTOTACHHUHT KPHTHK KHiAMaTH Gusan Gedaru-
Janagd, Xap 6up BaJHHHT TY3W/JUmM XamAa HUIAWI IIAPOMTHra Kapab,
affJlanMIIap YaCTOTaCHHUHT KDPUTUK KUHAMATH Xap Xu.1 6yJaid.

Bannapuunr xakukuii aliyagdiur yacToTacH KpUTHK KuiiMaTura eTranaa
Tallky  KYYJ4pHHHT TaBCHP 3ITHIN 4aCTOTaCM Xycycuil Te6GpaHHuI
yacToTacura Moc kena6 kosaagu. Bympail xoJasapia te6pasuil  aMilInTy-
Jacy KeCKHH KaTTaJamaiHd Ba, okubaria. BaJd cHHaau. [lemak. peso-
HaHC coxup 6V/IMacaurd yuyH BaJJIapHUHT M33Kyp LIADOUTAATH aiiJJaHuul
TE3/TH  KHIIMATH  aiilanuuiiap 4acTOTACHHUHT  KPHUTUK  KH[iMaTHra
TeHI' GYJn6 KoJaMmac/urd kepak. AiiJapdil 4acTOTaCHHHAT KPHTHK  Kuil-
MaTH KyHHJAaryua toNUJIaiM:

30 o 30— A
N = == Gy (333)
T
Oy epaa Wy, — TAWKH Ky4 TABCHP STHW YdCTOTACHHHHI (Oypuarii

Te3/JIMKHHUHT) KPUTHK KuiMaTH; ¢ = 9,81 a/c? ep TopTuwl Kyuuias Xo-
cun Gynajuran TedJaHuul; Y, — BaJga XocuJs 6y/aiuraH CTaTHK Cafku-
JIVK.

JleMak, CTaTUKaBMil ycyJ 6uJjad aHuKJaHTaH CadKMAUK KUiiMaTihlad
dofizananusca, KpUTHK afilanull yactotacH yia ocod Tonuaaau. Ulyyu
Ha3zapia TYTUI KepakkH, afJagHul YacTOTaCu KDUTUK KUIMAaTra erras
Bajs1ap Tycatian cHrHO Kermaiiau. lly caGa6ad, Tasnab KHJIAHCAH XOJ-
Jlapjia BaJIJTapHHUHT (MACasaH, TULI AaB0Jallla HIIaTHIaAMral Mallieaaap
STWIYBYaH BaJJIaDHUHT) XaKUKHIl aliJagum 4acToTacu KpUTUK KHil-
MaTHJAaH KaTtta 6yJHIM XaMm MyMKHH. Dynjali xoamapia KPHTHK —aiina-
HMII 4acToTacH Ou/laH MULIant XoJiaTylaH Te3 VUTHINHH TabMUH.ALl
Jo3uM. Bynaad TawkKapH, pe3oHaHC XOAMCAaCH KPHTHK ailJlaHHLI 4acToTa-
CUHMHT Kappanu KuiiMaTaapula (2n,,, 3n,, Ba X. K.) Takpop.1anu6
Typagu, GyHH XaMm 3CJaH 4YMKapMacJUK Kepak.

Oparna, pesjHanc xoamcacu pViH Gepmacaurs yuvH 6uKp Bad’apia
n< 0,7 n,, srunyBuay Ba/apAa 3ca n = 1,3 n,_ O6VANWIMHY  TabMHH-

Jaur AapKop.

78-§. Macaaanap

13- macana. Kyiisnaa Gepuaransapra acoc/1annd, WAIMHAPUK FUIAMPaK.Iy
pelyKTOpAard eTakud BaJ XHCOGJanCHH, Y3atdaaaurad gKyeeat N = 4(
KBrT, ajinanuumr yacrotacu n,= 740 mun~! (w = 100 pazx'c), Banm maTepy.
any 50 mapkaJu yraepoaJn myaar, 6ynaai nyaar yuyn os = 600 M.
IecTepHsi OVJMI  aiiJaHac UHUHT JHameTpH dy = 120 mM; 1ectepHs
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149- waky. IllecTepns JpHaTuiraH BadHHM XHCOGJAra AOHP cXeMa.



rynuary yayeJurd [ = &0 wmm; BaJHUHT OGup yuura Mydra ypHaTH/IraH
6ysmu6, yunan F, = 1800 H xyu Ttamcup stagu. By xyu wectepns-
Jary akjama KyuyjaH Basfa XocuJs Oynaguran pedopMaudsHH OMIHpaIH
(149-pacwm),

Eunm: 1 (326) ¢opmysara Kypa, BaJHUHT TaXMHHHE JHAMETPHHH

aBHKJIaiMu3:)
8 [ —
d=1607)"N/n = 160 /' 40/740 =~ 60 MM

2. Banl KOHCTPYKUMACHHM 4M3HG, YHHHT TaxXMUHUH V/HaMaapHHU GeJl-
TH/aiMU3: MOMLKMHUK §PHATU/IANUIAH KOHHMHT AuaMeTpu d = 60 My
HIeCTepHs] YPHATH/aAMraH XXOHHHMHT AuamerpH d, = 65 i mydra ypHa-
THJIAJANTaH XKOMHHHT JAuametrpu d = 55 mM; [ =180 mM; a =0 =90 mm;
c= 180 mm.

3. Tamcip 3TyBuM afilana Ba pajuas KywIapHH TONaMus:

T =9550-0 _ 516 H-u:

740
oT  2.516 .

F,=F, tga = 8600-0,364 = 3130 H.
4. F, HUHT TaBCUPULAH TafiHUJAapia XoCcW/ GyJiafuraH peaxLusJap:

iA1-0,180— F,-0,09 = 0, 6ynnan 4, = 2309 _ 565 B

—B,-0,18 4 F,-0,18 = 0J6ynnan B, = 2018 —3130 H.

5. IllecTepHsi ypHaTH/TaH Ko¥Ja BepTHKa/ HyHA/IMUIla TaBCHP STYB-
Yy 3TYBYH MOMEHT: '
My = B,-0,09 = 3130-0,09 = 281,7 Hwm.
6. F,, Ba F, Tancupujian TasiHuJapia TOPH3OHTAJ TEKHCJIMKIA XOCHJ
6ymanuran peakuust:
F,,0,36 — 4,-0,18 — F,-0,09 = 0,

6y eprau A, = -0 B8000.8 700 1

Fp-0,18 4+ F,-0.09}— B,-0,18 = 0,

6yHaaH
1800. .
B,— 0,18 + 8600-0,9 — 6100 H.
0,18
7. lectepus VpnaTHATraH GropusoHTaJ MHyHasJullda TaBCHP 3TYBUH

ST'YBYM ;MOMEHT:
M_= B,-0,09 = 6100.0,09 = 549 Hu;

Yanm TOMOHJAr¥ NOAIIMMHMKAA vl HyHaA HIIMAA TabCUP  3TYBYH 3STYBYH
MOMEHT

M =F,,-0,18=1800-0,18 = 324 Hm.
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JIMTHHHHT IOKOPHJHTIL; 3) HUI Kapa€HHIa Xocil1 6yJgainuran JiiiaMHKa-
BHIl KY4JIapHHHT caJ6uil TabCHPMHH KaMaHTHPHLI XOCCACHFra 3raJjHrH;
4) y3apo cHpnaHaéTrad CUPT KUCM/JapIHHUHT 6up-6upura uainub yuKnw
XoAucacH pyH OepMmacsuru; 5) MOWJIOBUM CYIOKJAHMK ciidatiia o021nil
CyBAaH (oimanaHUul MYMKHHAHMrH; 6) ellMaHlI uaTHzKaciia XOCH.T
6ViiaguraH YHKHHAH loMuox OVarananrd tydailin 6owxa JeTanaap-
HHHT CHDTHra 3apap eTKasMacCJuril vJaaplajl NOALKIHHKAAp VUyH Ma-
TepHaa cupartnaa ¢ofganlaHHIIra KeHr MMKOHHAT sipaTiaH.

Xo3upru BagTAa CHPNAHHII NOAWMINHKIAPHHHHT BKJIaIHILAAPIIL
YuyH MaTepHas cudaTtnaa, €roy acocuaa Tailép/laHraH naacTHkJap,
TEKCTOJHT, pe3dHa Ba Xap XHJ NoJxamMuaJap Hulaatilaiil. Xavma
nNacTMaccaJapHHHT CHPHaHHLI NIOWIHIHUKJAAPH Y4vH lioMakbya Oy.a-
ral acocHii KaMUM/JWCH HCCMKJHMK YTKa3yBUaHJIITHHINT Ba HCCHKKA
YMAAMJHAHTHHHHT MaCTJAHTHIHP.

CyHrru Husanapaa TypJadua HuL1oB Gepuin Hyam GHJal XOCHI KH-
JuHraH érou Kataamuau niactukaan (JACIl—anruodonaian) sa érou
KHINHFMJaH npecciaab Taiiépaanran naactukiadH (JIT — sanrnocron-
Jlai) scajraH BKJAAMILJIADHHHT COHM KymaiiunG Oopvmoxaa. byunaai
BXJaiullaap Kyimiaru adaajinkiapra sra. 1) mMexaHHKaBHH xocca-
Japu eTapJ/H fapaxaja KOHHKapJaH; 2) HiKaaauum Kos3QpuunenTH ce-
3uaapay papaxaga kuuuk (0,003:0,007) 6ynub, MONJOBUM CVIOWKJIK
cudaryaa oaaui cysaan ¢oHaanannwra MMKoH Gepaai; 3) CHpTHHE
HKHUJABHPJAll OCOH O6Y/in0, efiHIMILra YHAaMJAUJUTH I0KOPH, 4) MeXxailll-
KaBHil HULIOB OGepHII OCOH; D) ap3oH TypaAH. YJapHHHT acocHil KaM-
YHJHKJAAPH XKyMJdacura Kylunaruaap kupaiaH: 1) HaMHH LUHMHIU XYCV-
CHATH IOKODH; 2). HCCHKJHMK VTKa3yBUaHJUTCH MACT.

EFou KaTsaman NJacTHKJapjaH TaliépaaHafuraH BKJaguiuiap afipum
6ynakyanapiad Ty3usaaid. Yaap cyB OusaH sxwuaab MoHJakalirau
6yaca, yaapuu |p]<35 MIla, v > 8 M/c 63aran Xoanapaa XaM HILLIATHIl-
ra pyxcar stunagu. CyB VpHHIa MHHepas MOHJapAaH XaMm ¢oiHia1aHHIl
MymkuH. Parar 6ynaall xoasaapia BK.aJKljgapra TYwaaHraH Harpyska
8—10 mapTta KaM 6yaHHN KepakK.

Erou KunurugaH npeccnab Taii€épnaliran BxJaAHLLIAp YUYH pyXxcaT
3THATAH KydJaanuil p < 6 MIla. ByHjall nomuunHUKIaDHMHT MUHepan
MOji OusaH HMumMa#Aurad XxoJJapiar¥ Harpy3kacHHH Cenryraall  Y4VH
IO. K. BacusbeB Tak/ng 3Trad HoMorpammaJgapiaH Goiilananuil MabKy.a.
DByuznaii nomorpammanapiaH 6upu 158-wakana KeJaTHpHaAraH. [1oAIHNHUK
MILIafAHTaH IapoOHTAa KaTTHK 3appaydalapHUHT OVJMIIM KYTHJaCa Xamla
BaJlapHUHT Tall€épaanuuinia #ya KVANATaH HOAHHUKJMKJAADHEHT ca’buii
TabCHPHHH KamaNTHpHIUITra ajoxunta Taaab kyiusica, BRaagumiap TypJu
pe3uHasapiaH Tal€paaHranu mavikya . ['papHuT éku moaunblen aucyasdun
WHMAHpHAATaH OyHIall NOALIMNHHMKJAp MOH €KH CyB HHsiaH MOMJIaHTaH
IIapouTAa Ba KYPYK XO/1a KaHOAT/IaHapJ HILnad ;onamH.

PesunagaH TafiépsaHraH BKJaJMUIHWHT HII cHPTHAa Oup Heda VHHK
6Vnamu Ba OyHjall BKJAAHILIM NMOMIIHNHHKJIAPHH MOMAJall YY4YH (axar
cyB uwnaTtegaaid. IIyHH Hasapjaa TYTHII KepakKM, MOHJOBUM CVIOKJIHK
cHdaTH A CYBHHHT HMIUJIaTHJIMILN TeiaMJW Ba SIXIIM COBUTAAWTIaH OV.JMLI
6usan OHpra, BaJIHMHT 3aHIJaMacJuTH YUVH 3apyp uopajap KVpHIUNH
Tanab 3TajH.
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158- waka. Erou acocuga raiiépaanran Il Mapkaid Matepuas-
JaH WUJT2HTaH MONWHMHHKHUHT HAaTPY3KaCHHM aHHK/AUl HOMOrpaM-
MacH.

CVyHITH HHanapia NOALIMNHHK BKJALHULIADH YYYH Xap XHJ HOJHa-
MHAlapAaH ¢ofidadanuw To6opa Kenralimokina. byura caba6 wmyku, no-
Jnamuiapaa Ooulka maacTMaccadapra xoc ad3annukaap 6yauuy Guiad
Oupra ysapiaH BKJAaAuILIap KYHHLI ycyauga TadépiaHUIUM XaM MYMKHH.
Mavaymku, fAeTaanap TaH€psall yCYy/ATapd HYMAAa KYHHIL ycysau 3HT
KyJsa#l Ba Te:kaMJad XHcOBJaHalH.

Bkaaaumnap yd4yH ¢ofjasaHHAafMTaH INOJHaMHAJap OpacHja 3HT
KYI HIIaTUA3ANT aHH HaUnoHAup. [losiMaMHATapHUHT HIIKAJdaHUII KO3gh-
GUUMEHTHHY XaMia eHUIHIIMHE KaMaRTHPHUIL YYYH yJapra rpadut Ba Mo-
aubaen aucyabdul KUK TaBCHSA 3THJAIH.

[lonuaMua BKJAAAMILIAD HIUaBJUraH IUIAPOMTHHHT TemMepaTypacH
I0KopH Oysimac/uru Kepak, YYHKH (OKODH TeMIepaTypaja NOJIMaMH]
BK.JalMllapja eHu/ ULl NpoleccH Te3dJjaluaid. DyHAaH Talikapu, TeM-
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nepatrypa TabCUPHJa NOJMAaMHAJAH sAcajraH g~ 77777
BKJIQAUIIHUHT {aYaMJjapH ce3MJapJu japa-
Kana ysrapaau. Dby sca allpum Xxoagaapaa
BaJl/IapHMHT BKJIaAHLI H4UKAa KHCHJHG KOJIH- -
wnra cabab 6yaaiu. By XOaMCaHHHI OJNIAHHH
OJIMII YY4YyH BTYJKa Tap3ujaru IOJHaMHul
NOAWHKIHUK/JAADHHHT  HKKH 4YeTHra XaJaka
KUUTH3UING, Y3yHacura BHHT YH3HFH Oy iinab
KeTrad aphiK4a O4YHJaaM. IyHpait  KHJIUH- 159- wak.a1. Mertaaa sa noam-
FaHJla BKJajMilJapia BaJdJIJapHHHT l\'_HC]!JU/Xﬁ MepJ1aH TV3IHIraH NOAWNNHHK,
KoJuu xouasapd pVyi Oepmaiiiu, 4yHKH Y-

YaMHHHT AnaMeTpH OVilnya V3rapuiuy apukya xucoOnra KomIeHcalwus-
JaHaaH. T'an fopaétran xoaucanmmur caabuii Tatcupunu OGaprapad Ku-
JUILHUHT siHa Oup iAyan Gop. by iy myuian nbéopatku, BKJIaauLl CHPT-
KH KMCMH M€TaJl1, HUKH KLicMH 3Ca moJuaMmui OV.iran uKkH O6yjakjan
uopaT BTYJKa Tapaujia Tafi€p.aanaau (159-waka). Baa aksnana 6ouwnia-
raH]a BKJIAAMIIHUHT BYKH CHPTH MULIaHIM, STbHM BaJs OJaTijaruua BKJa-
JAMII MuKJa ali;aHaiu. CHPNaHHII HAaTH2KAacHAa XOcHa OVJAraH HCCHKJHK
TabCcUPHJaH ymyamaap y3rapu0, Baa BKJaAMLIla KUCHANO Koarynak 6y.-
ca, Y BaJa Ounan 6upra aiinana Oowsadar. ByHia BKJIaIMIIHMHT CHPTKH
103aCH MeTaJJl KHCMHHKHT HYKja BaJ GuiaH Oupraankia afinanain. BakT
{THWM OuJaH CHUPNAHHII CHPTHAATH HCCHKJMK TabCHpPHJAaH MOJHaMHA
BTYJIKa MeTaJJ BTyJKara KHCHIu0 KOAMIUM MYMKHH. DYyHOa cupnanui
fiHa BaJ 6busan BKJanull opachaa 6i121H. By win :kapaéunia Gup Heua
60p TaKpOpJIaHHUIIM MYMKHH.

[NMonnamMua BrJajuwiapH¥ xucobaampa Kyiuparuaapra 3bTa6op
fepHll Kepak:

1. Tlonmamun BKJaauuiap OuaaH Ba. CHPTH OpacHiard 3a30pHMHT
KHiiMaTH BKJaJull meTaanjaH Oy.araH xosajarura Kaparanja KaTTapox
Kb OoJIMHAaIH.

2. HccukauknaaH BKAaAuII TeOMETPHK VadaMJapMHHMHT Varapuil Jdapa-
»Kacu MeTa sl BKJaJullJIapHHKHTa Kaparasja wkKopu 63.aiu.

3. Temnepatrypa KyTapuauwM OusaH TNOJHaMMA BK.aAHILJIaPHHHT
MILJIAl KOOUIMSATH KeCKHH nacasiiy.

4. TTosmamuj BKJaauwaapAad Temnepatypa 80° C a1aH rokopu 63ama-
TaH XoJsJapjaardHa ¢ofifanaHyll TaBCHS 3THIajH.

84-§. Aymanawr nojwHMNHAKIADH

MabiyMKH, cHpNaHHLLI NOAWHNIHHKJIaPUHHUHT aCOCHH KaMUYMIHKapUiaH
61pH HIIKaJaHHII KO3hHUIIMEeHTHHUHT HUcOaTaH KaTTaAauruaup. JdyManan
NOAKNHUKIapuia cupnainb HINKanaHHII YpHHUTa LyMaJsal HuKaJaHuil-
HHHT MaBXKYAJIHTH MIIKaJaHWIIra capduaHaiuTad KVBBaTHHM KECKHH pa-
BHIIZA KamaliTHpHmra HMKOH Oepaiau, sbau 06y NOJIIMMHUKJAPHHHT
dofigann i KosdbuureHTH 0KOpH OYsnanu. ILIyHHHT yuyH XO3MprH
BaKTla BaJlJJaDHUHT TasHuJapu cudartujga, acocaH, AvMaJsall NOJUIHI-
HUKJapH HULIaTHAagd. [dymaJain NOAMHIHYKIaPHHUHT TY3UJMILK yJap-
HHM CTaHapTJALWTHPHJITAH MaXCYJOT cudaTia KNn1ab nunab YHKapH-
ra MMKoH Gepajai.
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160- waka. Jymanam NOAWMNHEKJIAPHHHHT acocuil TypJapH:

I — WapuK/H; 2 — IWADHKIH cdepHK: 3 — mapuwiam pamuan tupax; 4 POAHRAN DARH-
an; 9 — pOJIHKJ/AH pafHan-THpak; 6 — POJIHKIH cn:bepmc 7— Hl‘Hd.’lH paauan; 8 — wa-
PHKJH THDAK.

by aca Maxcy/IOTHAHT TaHHapXyMHH Kamaitupaiu. Bynapnan Tamkapw,
AyMaJall NOJIUHIHUK/apUAa fiHa KyHuaaru ad3asaukiap Xxam 6op:

1) vmKanaHuII Ky4Yn Ba YHAQH XOCHJ GyjaluraH HCCHUKJIHMK MHKIODH
KHYMK; BaJIIapHUHT aH/aHa OGouwlaum yYyH Sapyp Oyuran KysraTuin
MOMEHTH CHPNaHUILI MOJWKNHUK/Iapuiarura Kaparaujia Gup Heda MapTa
(5—10 mapTa) KH4HK;

2) capdaHagurad Mol MHKJIODH KaM;

3) y3ywsnuk G6yiiMua §s4aMd CUpNAHHIU MOAIWIMIHHKJADUHHUKHTA Ka-
varaHiia GMpMYHYa KHCKa;

4) paHIVIM M€TaJJ MUJIATHALIHK Tanab 3TMaiian.

JyMainail nofwmKHNHUK/JIapUHUHT aCOCHH KaMUMJIHTH IMIYKH, YJIapHHUHT
JMHAMMKaBHI KyuJap TabcHpura Gappomr Oepuil xYCYCHATH [acT, Har-
‘PY3Ka KabyJs1 KuaafHTaH 103aCHHHHT KHUNKJUTH Tydailaun 6y 103ala KaTra
KHAMAT/IH KOHTAKT KywiaHuur xocu.1 GViaaun. By sca NOIMIHMHHKHHHT
HILIAW JaBPHHH KHCKapTHPagH.

WTTH)OKHMH3Aa MOMIIMITHUK CAaHOATH IOKCaK Japazkaja PHBOXKJaHTaH
67116, xosupru BaxTAa 1000 xuajaH OPTHK AyMaJjall NOAWHIHHKJIADH
Hi1ab YHKapuaIaad Ba GYHAArd Npoleccaap aBTOMAT/IALITHPUIT aH.

Hinab yukapuaérray NMONUIMNHHKJIAPDHUHT CHPTKH JAHameTpH | MM
Jan 1o 2,6 M raua, orupJuru 3ca 0,5 r nan 3,5 T raua eragu. By mopumun-
HMKJap, AyMmaJaiiiuraH [eTajJlaDUHUHT TY3WJHIUMTA Kapab, IIapHKJH
Ba POJIMKJIU TypJsiapra 6yauHaay. [y Ousnan 6upra, poJHK/aIH MOAMHIHUK-
JIap POJIMKJADMHHUHT IIAKJHTa Kapab, y3YH Ba KHCKa DOJIMKJH; KOHYCCH-
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MOH POJIHKJIM; GOUKaCHMOH POJIMK.IHM; UFHACHMOH DPOJHKJH MOAIIMIHHK-
napra 6yinHanu. Bynlan Tawkapw, AymaJail NOAKHIHHKAAPHHHET Xap
6up TYPH KabyJs KuJa oJlauraH KYuMapHHHT HyHaanmura Kapa6, kyHu-
pard yd4 typra GyauHaad (160- makn):

1) Ban yKurad Tk HyHaarad Kydaapuu Kaly.1 Kuauura MyJIzKasaaaHr an
panHaJ TNOJAMWMIHUKAAP;

2) Baa YkM Oyiiab TabCHP ITYBUH KydnapHH KaGy.d KHJAHWITa MV.I-
aJlJIaHraH THPaK NMOIWHIIHHUKJIAP; ’

3) Bas yKura THK 6yaraH kyu OusiaH GHP BaKTAa YHHHT YKH 6%Viina6
fiyHanrad Ky4lapHu XaM KabyJ KuJHIra My Tkajiairal pagdal—THpak
NOJWMITHHKIAP.

JlymaJalll TOAIMIIHUKAZPH OpacHAa TY3UJIUILHN KUXATHAAH 3HT O3JHil-
CH B2 ap30HM LIapHKJHM pajHaJs NOAIUMIHHKJAApPAHP. ¥YJap KHYHK KHE-
MaTsH, YK Oyiiial #yHanran KyuHu XaM Kabya Kuauw GugaH Gupra, nu
»Kapa€Hu/a Ba/lJJaDHUHT MabJyM Aapaxala STHJAHIINAAH OPTHKYa LIHKACT-
JAanMaini. UIYHMHT yuyH MmaimmHacO3JMKAa OyHAal NOAMMIHHK.JapiaH.
KeHr ¢oitlanannianu. TasHura Tywaauras Kyd kaTra 6y.iran Xo.asaapaa
POJIMKJIH IOAMIHIHUKJIAP HULJIATHII TABCHS 3THJAH.

HMrnacumon posMKaapilan ¢oiiflananuil NOAIHIHHKHUET AuaMeTp 6Vii-
Jqab Vn4aMUHH KHYpalTHPHIUTra WMKOH GepajH.

Jymanau noguiMnHuKJapUHUHT Xap OMpH HarpYy3Ka XKHXaTHIaH eHT .
JI, ypta C Ba orup T cepusan kuarb Taii€paanass. Xap Gup nopwn-
HUKHHHT paKaMm Ba XapdJapiaH Ty3uarau mapTmau Genrucu 6yianu. By
6eTMHUHT YHT TOMOHHMJArH OMPHHUYM MKKH pakam MOJMIHHKHHUHT HMYKH
JuaMeTpuHu Kypcatamu. Muku auamerpu 20 pan 495 MM rava 637 an nog-
WHOHMKJaD Y4yH 6y paKamsap HUYKM AHaMeTPHHHT O ra 6yauHraHura
TeHI KHJHO OJIMHTaH, sibHH OYHJal NOALMNHUKIAD HYKH AMaMeTpHHHHT
XaKMKMH KHAMaTHHU TONMIU YYYH KeJTHPHITAH HKKH paKaMHM 5 ra Ky-
NaHTHPHULI Kepax.

VHT TOMOHflaH YYMHYHM paKaM TNOJAIMMHHUKHMHT KalCH CepHSJH dKaH-
JUTHHH Ouapupanu. ByHaa edrua cepusa 2, ypTaya cepusi 3, orup cepust
3ca 4 6usad Gesrusanags. MacasaH, MUKK JrameTpu 50 MM GYviran miapukan
NnoAWMnHMK 210 Gunan Geqruganrad O6ynaca, eHrua cepusau, 310 Guaan
G6enrunanran 6yica, Yprada cepuany, 410 Gunan Gearuaanrapja sca orip
CepHAJM 3KaHJIUIH TVIIVHHJIAIH.

HlapTyan 6e/iTHHHHT VHT TOMOHJAAH TVPTHHYH DaKaMy NOJIUUMHHEKHUHT
TYPHHH, OCLUHHYY Ba OJTHHYH PaKamJapH 3Ca NOALMITHUKHUHT TY3HJIHUIH-
Jarv ajoXuja xycvcusaTaapHu udopanaiau. [laptau Gearunusr o.1ida
yd4palud MYMKHH OyaraH XapdJ/ap aHMKJKK KJacCKHH KypcaTagu. Arap
BeJqrHHUHT onjuaa Xapd 6yaMaca, aHHKIMK KJaccH HopMa.l Ael TYLVHU-
Jaju.

JyMaJaw [OAWHKITHUK/IapH, acocaH, TYPTTa deTalJaH: CHPTKH Ba HUKH
XaJKa/ap, cemapaTop Ba AYMaJaliiurad 3JieMeHTAaH Ty3uJaran 01.1aid.
Jerannapy xyla MmycraxkaM, NOAUHNIHUKAAD VUYH MYJKaJ/JaHTaH Max-
cyc nyusataaH scanagu. CYHITH finanapja AyMaJaiaural JeTalJapHUHT
xaMmaa cenapaTopuuHr Al'-4B cTeknonJactiaH, TeKCTOMKTIAH Ba KarpoH-
JlaH TaiépaHTaHJNMTHHKY VYPaTHII MYMKHH 6V.n6 xoaau. byupuaii neran-
Jlapra sra Gy/iran NMOAIUKNHHMKJAP IOBKMHCH3 HlJalIH Ba JAHHAMHKaBHH
KYYJIapHUHT canbuil TaAbCHPH IEeAPJH ce3naMaijH.
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MopuwMNHHKHMAT HWAaW 1mapo-
™. Panvan Ba paadan-THpak noj-
LWIHITHUKJAADHHHT HIWIALIHAA  HKKH-
Ta aCocHi X0s1 OV/HIUM MYMKHH:

1) NOAWMNHUKAAPHHHI  HUKH
XaJKacu BaJdra MaXKamJlaurau OV-
aub, Ban OumaaH Oupra al.aaHanu,
O6yHia CHPTKH XadKa KYy3ra.mafi-
AH;

2) NOMIHNMHUKHUHT MYKH XaJska-
cH y38 ¥KM aTpodHia alilanMalauran
161- waka. TMojKmHEKIATH wWap HKJap- 6y.uG, CHPTKH XaKaCH yHra max-

ra TylWajgHray Harpyska. KamJ/anrai fetanb Gunad Gupra aii-
JaHalli; Ky3FaaMac {KKa YpHaTH.ITaH
FUJAMPAK NOAIKIHUK/IAPH, KYNHHYa LY NPHHUMNAAG HLIaHaH.

IMomIIMITHHKHUHT KaH Tap3ja MUJAlIHIAH KaThH Hasap, WIapvK Ba
POJIMKJIaDHUHT MacTKH €KH IOKOPHTH sIDMH HarpysKaJiM, KOJTaH sipMH 3Ca
Harpyskacu3 63yaid. MacasaH, NOAWMWITHUKHIHT NaCTKH SPHM MaJl’1acH-
Jard WAPUKJApPHUHT Harpyskanu XxoJaTia OVAHWMHH K{PHO YuKaiJHK
(161- mak.,). YHAard MyBO3aHaT 1ApTHAAH GOHNaJaHHG, TabCUp 3TYBYH
KYYHHHT IIApHKJap opacHja Kail Ta] 3ia TaKCHMJAHHIIHHH aHHKJAIl MyM-
KUH, SbHH:

R =P, + 2P,cos y -+ 2P,c0s2y +...-+2P cos ny, (344)
6y epaa y = 360°'z; z — mapukJap COHHU.
YTrasuaran tagkukoraap Py, P, P, Ba X0Kaso KyuJap opaCHaard GoE-
JIAHHII
P, = Py-cos™*?.
. . .. (345)
P, = P, cos’/*ny.

skauaurud M kypcatay. lywnu svrubopra omu6, (344) udoramay P, Huur
KMAMATHHH TOMMII MYyMKUH:

R
PO T T1+2 cos3/2y 4 2 cos5/22y-+...~42 cosS/2ny (346)

[MoaunuUKIapAary WAPHKJIADHUHT KaHYa OVJIMUIMIAH KaT'hH Hasap
z/(1 + 2cos?y 4- 2¢c08?22y +  + 2cos¥%ny)= 4,37
3KaHJaMrK Xuco6aa6 Tonuarad. JeMmak:
4.37
Py = 23R

2z
Heranqap tafiépaamaa Ui KYHAHJIHIIH MYMKHH OVJraH HOaHHKJHK-
JIapHH Ba pajHa/]l 3230DHUHT TNOAIUMMHMK HIUMra TabCHPHHHM 3BTHOOpra
o016, amaaunit xucoGaawl y4vH

P, = — cos%’ny (347)
aed Kabva KM MYMKHH.

252



Py, Py, .» P, JapHuHr
KuHMaTaapu Mabaym 6yarady,
Xap 6Mp LIaDUK CHPTUAA XOCUJ
Oy.nagvraH KOHTAaKT KyuJja-
HULIHUHT KUAMaTHHY aHUKJam
MYMKUH. Ogataard Jjolinxanau
UULTapHAA NOAUIRIHUKAADHUHT
MYyCTaxKaMJIMTHHH  XHcoOJ1all
Tanab sTuaMarauH Tydaiiau, 6y
epla KOHTAaKT KYWIAHHUIIHH
aHUK.1alra HMKOH OepaauraH
dopMynanap KeJTHpHAMaLH.

[MoMUMOHNUKHHHT KHHEMATH-
KacH. ITopumMnHUK KuHeMaTH-
KaCHHH TYLWIYHUII YYYH MYKH )
XaJKacl ailJgaHaJuraH K_HJIH6 {PHaTUITaH NOAMIMNHUK AeTa/llapH  Y4yH
TY3WATaH Te3aJuKJap NJaHujaH ¢oiiananamu3 (162-waka). Yuza:

_L..J_h-J..

162- waka. TMoawunuuk Aertatiapu YUyH Te3-
JIUKJAp [11aHH.

v = “g&" MC, U, = v,/2 Mlc.
[apukuuur (€Kd pOJHMKHUHT) ¥3 ¥KM aTpoduaa afiylaHUW yacToTacH
__ 60v,  60v, _ nD, -1
Mu=Sgr = Tad, = 24 MM (348)

6ynaau. CenapaTOPHHHT ail/IaH MLl YaCTOTACH LIADHKHUHT -BaJl YKU aTpoduza
alilaHUI YacToTacura TeHr G6YJu6, Kyhunardda udoianananu:
600, n D,
ne= D, =7 Diids S (349)
Hemaxk, ceftapatop BaJj GusiaH 6Up HYHAIHWAA YHHHT all/TaHHII YacTOTacH-
JaH HKKH MapTa KHYMK Te3quk GnJaH ad.1aHaad.

[llapuk/aap Xanka cMRTHra aba éi GVitnua Tern6 Typamu. Illapuk y3
YKu aTpoduia aiinaHrania a Ba b HYKTaJapHUHT alllaHa Te3/HKJapH
Typauda 6Vaaan. By aeran cy3, wapukaap XaJaka CHPTHAA cod AyMaJatl
6usaH xapakaT.aHMai, GaJK{ CHpNaHMUI XOJAucacH XxaM coiup 6yjanH,
AeMakaup. By xoJ mwapuKa2pHUHT eifnnMra Ba KVUIMM4a KYBBaT capd-
JaHnura oaub Kemnanu.

POJINK CUPTHHHHT Xap OUp HYKTacCH DOJMKHUHI VKHAa 6Up XHJ Maco-
dana xoinamafu. IIyHUHT y4yH poJHkJap cod Aymasait OujiaH Xapa-
KaTJaHaau. [lemak, 6y nojummnuuksaapia Oekopra capguanaguraH Kys-
BaT LUIAPHKJM NOMIUKIHUKAapAaruian KaM OYaanu.

Hoiwunuukaapuunr emMypHMIUM Ba xHcoOaawuiud. [ymaJaliu nogiuunm-
HUKJapH, acocaH, yJapAard AeTaJj1ap 1l CHPTJIapHHUHT eMHPHJULIH OKH=
6aTtHaa WU KOGHUMUSTHHY HYyKOoTaiu. Ml CUPTHHHUHT eMUpHJIUIIM AeraHna
IapHK Ba XaJKa CUPTJApPUHHHT efWJHIIM Ba Y30K BaKT HLlJaranjia To-
JUKHML XoaucacH pyil G6epub, CUPTJAapHMHT YBaslaHHG KeTUIIM Ha3apia
TyTusaajiM. DyHJaH TaulKkapH, cenapaTOpJapHUHT CHHHIIM, IIapHK Ba po-
JIMKJIapPHUHT OyplaniaHub KeTHIUM, XaJKaJapHHHT Jap3 KeTHLl XO0JJapH
XaM te3-tes yupab Typaad. OFHp HarpyskaJH IOAWHNHHKJAApAA XaJjKa
CUPTHAard apHKYaJapHMHT 33WJHIUM HaTHXKaCHAa NONMIMIHMK HIUMHU
€MOH/IAIUTHP YBYH GOTHKJIMKJIAD XaM XOCHJ OYJHMLIM MYMKHH.
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XO03Upru BaKTja AyMaJjail NOAWMIHHKIAPUHE XHco0Jaall yCyaH chpT-
JApHUHT yBaJlaHHIITa YUIAMJIHJIMTHHH XamJa MJIacTHK Aepopmauns (53u-
JIMLL) MKUXaTHJAaH OJTaHla CTaTHK 10K KyTapa OJHKIU KOOHJIMATHHH aHHK-
Jamra acocnanrad. EMUpHIHLIHMHE KoJray TYpJapUHH XHcoOra O/1yBUH
YCVJ XaKHia Xo3Mpua GMpOp Hapca AeHuil KMAWH, UYHKH Yy »KvAa Kyn
Tacoaupui axkTopaapra 60FIHK. YMyMaH OJraHfAa, aMmajjia MalluHaJjap
JoituxaJsaiija AyManani NOAUHNHUKJIapH xucobnanmMaiiu, 6aJKH Tafgnyra
TabCUD 3TYBYM KYy4 Ba OomiKa 3apyp ¢akrTopJsap 3bTHOOpPra OJIHHTaHH
XOMJa CTaHAapT KajBajnapiiaH TanJaab OJHHaIH.

. Jdymasau noOuinriRuKAGPE MAHAQLL

X03upru BaKTAa MalllHHaJap Jofuxanaijia jymaJail NoIHIHHKAapH
HCO TaBcusiiapura GrHOAH MKKHM XMJa YycyJ OuJaH TaHJaHaid.MrTHdo-
KMMH3Ja AyMaJiall NOALIKI HUKJaPH TaHJaall YCYJIH CTaHAapTAaluTHPHATaH
(TCCT 18854-73 Ba 18855-73). CranaapTAa KypcaTHIMLIAYA BAJTHHHT
alnaHyuw yactoracu | mun—L. nan Katta 6ymaran XoJsapia NOAMINIHUK-
Jap cTaTHKaBHUH 10K kyTapyB4YyanJaHK Oyiudya, Koaratd
XoJjlapja3ca JMHAMHKaBuid 1K KyTapyBYaHJAHK OVHu-
4a TaHJaHaiH.

[ToAWMNHKKJIAPHE CTaTHKaBHH 10K KYTapYBUaHJHMK GViinda TaHJall
YUYH yJjapra TabCHp 3TaéTraH HarPy3KA@HHUHT SKBHBaJIeHT (KEeJATHPHJTaH)
KUAMaTH TONHJIKO NOAWHMIHHUK 1ap yqu 6e.nmJIaHraH CTaHJapT XalBaJ-

raH KuAMaTH C 6uan Talglgoc.nanalm By}er yqu Kymulam MyHocaéaT-

.napllaH cpomla.nann.nanu o %Pﬁ*wmg &'“ﬁ‘ P
S P="X,F, F1Y,F 3 } " (350)
| b Py <Gy, ¥ 1

6y eplia P,— craTHKaBUii Harpy3KaHHHT SKBUBAJEHT KUAMATH (paauaj Ba
VK OVH/Ma6 fyHa/dral Kyuy/JapHHHT KeJATHpWJran XuiMartu), H; F, — nox-
HWIMNHHKKA pajval HVHa/uuila TabCHp STajuraH Harpyska, H; F, —noa-
LIMNHEHKKA YHHHT VKM GVina6 TabCHp 3TaiuraH Harpyska; H; X saY,—
pagvas Ba VK OVHna6 HyHadaraH IokJaHumviap kosdduunentiaapy. By
KO3(pdULHeHTIaPHUHT KHIAMAaTH NOJUMMHUK/IAD Y4YyH OeJrn/IaHrag xarta-
JiorJIapia KeJaTHpuJrad. Xycycau:

1) 6Mp Ba HKKH KaTOpJH MIAPHKIH palnal MOIALMIHHKJIAP VUVH
Xy =0,6; Y, =0,5.

2) Bup KatopJsu 1UapuKJH paguaj THPAK NOAMMNHUKJIAD y4yH X;=0,5;
Y, =0,43...0,26 (xonTakt Gypuarit « == 18°...40° opajuruia 6% J'Il‘aH XOodI-
Jap yuyH).

3) bup KaTopJH KOHYCCUMOH POJIHKJHN MOAIMNHHKJIZp yuyd X, = 0,5;
Y,=0,22 ctga.

Arap Tasinura axat paiMal Ky4 TabCHp 3TCa, DPOJMKJHM MOIIIHIHHK-
Jap yuyn P, = F.: F, =0 6Vsagu. Tupaxk Ba THpaK paguaj MOALIMMHK-

Jlap VUyH SI\BHBaJ'IEHT Harpyaka K) Hiuaarvuya TONHJIALH:
[ SV SRR ¢ .7 - Tt ASTER 38

< <

S PO,,;—’F“ —,—_,H,BF'tgoz “‘WW”:_::‘% LA (351)
o * > TR AT T TITET R SR
AKcapuaT BaJJIADHMHT afIaHMII uaCTOTACH n>1 MAH ™Y GyJraHu  yuyH

NMOALIHNIHHKJIapHU JHHAMUKaBUH IOK KyTapquaH.nux ,6ymma TaHJal VCyJH
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UHKEeHEepJIHK MpaKTHKacH1a JoHnuXajaur Huviapuiaa KyJ//1aHuIailray acocuis
veya xucobnanand. IToAMnHKJIapHH AMHAMMKABHA 10K KYTapyBuaH.IHK
6iiiua Tadgaw yuyvH 1dHaMUKaBUil 10K K§TapyBUaH/HKHHHT \moéuu KHii-
MaTi TONWAMG, MKanBaJjard KUAMaTAra TaKKoc/JaHaid Ba Y €pAan Moc
KeJIraH TOJWIMMHUK Tausanand. Byawaa xyfiunard Mysocabatsapian  oi-
JajanuJanu:

(352)

KeJTHpHJraH TeHIVIMKJapAa, C, — JAHHAMHKaBHH 10K KVTapyBUaHJ/IHK-
HHMHT XHCOGMH KuidMarty, f1; C — AMHaMuKaBuil 10K KyTapyBYaHIHKHHHI
/KaJBaJ/ila KeJITHpPHJAraH KuilMatd, H; p — uaan3 kypcaTKHuH, IIapUKJH
NOAWMNHUKAGP YIYH p = 3, DONHKJIH MOAUHNHHKIAP YIYH p = 3,33;

L — Man, alilanvmnap xpcobvia udoiatapran xusMar MyALaTH;

L, — coaT Xucobuia udoaanaHran XusMaT MyAAaTH; yuu 63-kajBaJiiaH
QJIUIL MYMKHH ;

P — sKkBUBaJIeHT AMHAMHKaBHil marpyska H; ysuur kuiiMary Kyhunard-
ya Tomuaaad. llapukmu paguas Ba pajMas THpaK NMOAUIMIHUKJAD YUYH:

P = (XVF, +-YF,) K,K,. (353)
Tupak painan apykJad Ba POJHKJ/IU MOAIIMIHHK/IAD YYYH:
=(XF, + YF,)K;Kq. (354)
Kucka UMIMHADHK POJMMKIM PajHas MOAUMIHUKAAD YUYH:
P=VFKK; F,=0. (355)
Tupak NOAUIMNHUKJIAD YUYH:
P=FK,K,; F,=0. (356)

Kearupuaran teursukiapaa, X—paiuaa narpyska kodbduumentd, Y —yK
6yiaab fynanran Harpyska KosbduudenTd, X Ba Y HHHT KHAMATJIapH
CTaH/apT KaJBa/VIapulaH OJIMHAZHM: YJIApHHHT alipumJapud 64- ajiBasifa
KeJITUpHJITaH;

V — Xa/kasapHusr Kaicd GUpHM alylapyBud 3KaHJUrHra GOFJIHK KO3¢-
buuMeHT (MUKM XaJlKa aiiladagurad GyJaca, V = I; cuptgd Xaika aiua-
Hajuras 6ymaca, V =1,2); F,—pamdan wuarpyska, H; F,— VK 6Viina6
iVHanran Harpyska, H; K; — Harpyska XapakTepdid MNOALIMNHUK XH3MAT
MyAJaTdra TabCUPUHU IBTHOOPra OJyBUM XaBhcuamuk KosdduuvenTul.
IOk/1anyur TawcHpu Gup Tekucaa O6yaraHia (kaM KyBBaT peNyKTOpJapia,
JIEHTaJI KOHBefiep ropuTtManapuia) Ks; = 1...1, 2; narpyska 3ap6 GuJau
TaBCUp ITHUM MeBEpHAa GyaranAa (Xap TYPJH PELyKTOpJap, ; Te3/uKJap
KYTHCH Ba 1y Kabunaapaa) K; = 1,3...1,8; Harpyska cesusap/id Jdapaxana

1 TOCTaa xenrupuaran thopmyaanapia wapr.au pasutza K = Kp =1 1e6Ka6ya
KUJIHHIaH,
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KeCKUn 3ap6 OuJiaH TabCHP 3rYBYH KOHCTPYKUHMAJAp]a (OFMP CTaHOKJIapAa,
NpOKaT CTanJapujia, I0KOpH KYBBATAM BeHTHAsATOpAapaa) K, = 2..

K, — TeMnepaTypaHUHT MNOAUIMIHHK XU3MAT MYyAJATHra TabCHPHHH xn-
c06ra o/1yBuM Ko3ouivent; Temneparypa 100°C  raua 6¥arania K,
Temnepatypa 150°C 6yaranna K, =1,1; Temneparypa 200°C raua 6\'.11-
ranja K, =1,25.

‘Ojatia noAUMMHHKJAD TaHJAW YYyH Bad CXeMacu, Landa JdamerpH,
BaJIHUHT af/IaHWLI YacTOTaCH Ba TabCHD ITYBYM Kyulap MabayM G6y./dumM
Kepak, .

BepuuranJiapra 6uHoan jAymaJaul NMOJUIMNHHKJAPH JAMHAMuKaBHI 10K
KyTapyBuaRJMK 6ViiM4a WKKH XHJ YCYJIia TaH.JAHHIM MYMKHH:

1) C, < C wapru 6¥iinua;

2) L, > L, waptu 6yiiuua,
6y epia L, — TaHJauraH NOAMMNHUKHEHT coaT Ounan udoiaslanran Xxus-
MaT MyJJaTHHHHT XUCOOMH KuiimaTy; L, — YHUHT KalBa/lJaH OJNUHTaH Ba
TaBCUA 3THJraH KHHMaTH.

Oaaria 3KBUBaJeHT Harpyskauu Tonumiaa X Ba Y koaduuuent.1apuu
TaHJamra xoxar 63aMaran, apHH F,'VF, < e 6yJrad xXoJanapia (MacaJaH,
6Up KATOPJIM LIAPHKJIM paluas €Kil KHCKA LMJHHIADUK DOJIHKJHN pajlual
NOJIUMNHUKJ/JIAPHH TauJamria) OUpPUHUM mapTAaH  QofijlajanMil TaBCHS
stugafi. ByHnail xonnapia MOAMMNHHK KyHHAard Tapta6ia TaHJ aHHIIH
MYMKHH.

1. TMoiluMnNHUKHHAT Typu Ge/rusanaiy,

2. DxBuBaJeHT Harpyska P TonuJaid.

Mawvnymka, F,VF, <e 6yaran xonnapia X =1; Y = 0 Ba, wyHusr
yuve, P = F,VK K, 6Vaans.

3. 63-xanBanjan L, yuyH TaBcud 3THJATAaH KUAMAaT TaHJ/aHald Ba
(35%) myHocabarian L xawia C, Tonunajd.

4. INoammnuukiap ydyyd Gearunanran Karasorsapian C, < C wapty

6ViiMua Muky AdaMeTpd landa IHaMeTpUra MOC KeJaJuraH MOALIMITHUK
TanJaHajlH.

Kynuuua, amanmuit xucobnamwaapia F,/VF, = e 6Varau Xos yqpau,rm
Bynjaft BakTia gymanail MOAMIMITHKKJIAPUHU IlPIHaMHKaBPlH 10K KVTapys-
YaHJ/IHK acocuaa L, > L mapts GyfiMya Tanham TaBCHS 3TUJIaTH.

Byuunr Taprubu yyiiniaruua:

1. IloAnmnHUKHUHT Typd Ge/NrHJaHajiu,

Bynna tasHura Tamcup 3TaéTraH KYWIAPHUHT XapaKTepura axamuar
Gepyil Kepax. I_ny-m Hasapla TYTHII JIO3MMKH, arap Vk OViinab #iyHa’aran
KVY MHKIODM AfTANmu warra 63 muall, Fa”'“, <0,35 &%aca, Sap naTopan
WAPUK/A Pajivall NOIMIUTHHK; F 'F, —0 35.. (JI 6§/ca, KOHTAKT Oypyaru
a = 12° GVJaran paiuvan THpaK IuapHKJIH nopumnuuk; F,/F, =0,71...1,0
6V/ca, KOHTAKT Gypuard o.=26° §ysraH pajuali-THpaK LIApMKAM NOAILUMN-
HUK; F,/F,> 1,5 6yJarania sca KOHYCCHMOH DOJIHKJ/IH pajiuaJ/-THpaK noi-
mMNHHKIaH oftJajaHHIl TABCHA STHJAIH.

IToAmynHUKHUHT TYpH Oedrujadray jkajBaJllaH aHa Iy Typaard noi-
IIMMHUKJIADHUHT ypTa CepusiCura TaaJJykJd OYJaranjapyial IeaMeTpu
uandga AMaMeTpHra Moc KeJajWraH MOAMIMIHHK TaHJaHWG, YHHHT YUyH
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TETHIITH CTAaTHKABUH IOK KYTapyBYaHJUK Kodbduimentu C, Ba IHHaMUKaBHi
10K KyTapyBuaHJMK Ko3dpduuwentn C xamia Gouika y/yammiap aHHKJaHaLH.

2, MaBxyn Tabcusiiapra xypa K, Ba K, KoadduuuenT/ap Tan/ anaaH.

3. F,/C, nucGatn anugJaHub, 64- xajppanjan Tomu/aras KuiiMatra moc
e Kosbduunent Genrnnanann, Cyurpa F,/VF, nucGar tonumub F,/VF,<e
€k F,/VF,>e 3Kan/Iur# anuK/daHagd Ba ILIyHra Kapa® 64-xansajjad
(éxu myHra yxuram Gomka Kajgsansapfad) X Xamaa Y kosdduuuenTtaap
TOMUJIaLH.

4. Tomuararnaapfan ¢ornananu6, (353) TenraamMara GUHOAH SKBHBAJIEHT
HATPY3Ka KMHMATH aHHKJAHAIH,

5. Anugaanran C, P Xamaa Gepuaran n guiimaTufan Qofinananu6,
(352) cdopmysta acocupa aesan L=(C/P)", cyurpa L, =~160;—,'ll‘ aHuKJaHa-
A1 Ba L, > L, mapTHHUAT Ga)KapuJ/ui TeKUIMPHJIaaH.

Arap 6y wapt 6ax<apu/iMaca, TaHJAHTad NOAUIMIHMK TYPHHUHT OFMp-
POK cepusich €xu OOIIKA THNArH NOALMNHMK OJNMHHO Tana6 KWIMHTaH
IIAPTHUHT GaXKapuJ/MILMra SpHILIHJIafH,

63-xanBaan

MawrHaNapia B XHAH Ly , coar

YHuua MachbyaMATAN GYJMarad Ba KUCKa BaKT HILIafzu-
raH MeXaHW3MJap: eHrHJI KoHpeflep Ba KpauJap > 4000

Tanapdyc Guaan wuwnafauran MacbyJIMATAH MeXaHH3M-
Jap. audTaap, MeTann KecHUI CTaHOKJapH > 8000

Vpraya sarpyska Guan Mutafiinral MaliHajlap Ba ojat-
Iard pelyKTopJap > 12000

Maurnnacoaaukza Kyn yupafiiuran MexaHuaMJap: Kpanuap,
BEHT WJIATOPJIap 20000

IMapukau paguan Ba paauaj-THpaK NOAWMNHHKIAp Y4yH X Ba Y numr
aiipum KHiiMaTaapH
64- xapnBan

Bup KaTopan HKkKkn Karopau
KOHTaKT 6yp- P Fq Fa Fq
¥ary o _C_: VE,<e W<e m>e
X Y X Y X Y
0,014 2,30 2,30 ] 0,19
0,028 1,99 1,99 | 0,22
0,056 1,71 1,711 0,26
0,084 1,55 1,65} 0,28
0° 0,110 0,56 1,45 1 0 0,56 | 1,451 0,30
0,170 1,31 1,311 0,34
0,280 1,15 1,15] 0,38
0,420 1,04 1,04 10,42
0,569 1,00 1,00 | 0,44

17—2379 257



0,014 1,81 2,08 2,94 | 0,30
0,029 1,62 1.84 2.63 | 0,34

0,057 1,46 1.69 2,37 | 0,37

12° 0,086 1,34 1.52 2.18 | 0,41
0,110 0,45 1,22 1 |1,39]0,74 | 1,98 0,45

0,170 113 11.30 1,84 | 0,48

0,290 1,04 1,20 1,69 | 0,52

0,430 1,01 1,16 1,64 | 0,54

0,570 1,00 1,16 1,62 | 0,54

24°,26° — 0,41 0,87 1 {o0,92|0,67 | 1,41]0,68
35°,40° — 0,37 0,66 1 |0,66|0,60 [1,07]0,95

DcaarMa: 1) Bup Karopau nogwunuukaAap yuyH F,/VF,<e 6yaran xonnapia
X =1; Y =0 xunn6 onuHagy, 2) e — épamuH Ko3GHIHEHT,

AfipnM Xonsapla MOMWHNHUK TaRJAWHA OCOHJAWTHPHW yuyR C/P nuur xufiMath
KeJATHPUAraH Jkajsaijiapfad dofifananum MyMKMH. Bysaalt Xonnap Aa SKBHMBaJeHT Au-
HaMAKARWA HATpY3KA P aHuKManrau, MakayM n Ba xabysm xmausran L ra KapaS Xas-
pangan C/P unc6aT TannaHagH. Tanjanran Muxaopiad ¢oitnanann6, Tana6 KHIHHMaH
IMHAMEKaBUH KYTapyBYaHJMK TOMHJAAH Ba YHHHT KHAMATHra acocJlanraH XoJifia CTaH-
IapT Kaipasiiiapufad (65-Kafpast) NOAWMIHUKHHHT TYpH Ba §iyamnapn GelrHJIaHaLH.

65-xagBaa
Jdymansamw MOAWKNHHKIAPH TaHAaG ONMHAAMIaH KAABAAHHHT TYIHJIHIIA
nox- Yauamnaph, um PyxcaT STHITaE,
LIHI- JunaMrkabuRt 1ok KYTapyBuaH- Cratuxabuft afinaguuIIap
HHUKHBHHT vk C, 10K KyTapysuad- YACTOTACH,
mapras | d D B |r ' Kk Cy, H MuE—1
Genrucu
EHrua cepus
217 85| 150| 28 | 3 65400 54100 5000
218 90| 160} 30 | 3 75300 61700 4000
220 | 100) 180 34 | 3,5 95800 90000 4000
Vpraua cepun
317 I 85| 180 41 ] 4 l 104000 | 91000 | 4000
218 an! 100t 42 14 112000 100CCC 1000
320 | 100f215| 47 |4 | 136000 | 133000 | 3150
ScaaTtMa: d Ba D — NOAWMNHAKHUHT HMuYKH Ba CHPTKH JHAMeTpPJNAapW;
B — nopwHMNHHKHUHT SHHU; 7 — dacKa KoopauHarTatapu (159- mak.u)

Paw3u panwan noAlmMnHukIap YK Gyima6 TabCHp STYBYH MabayM
MMKAOp HAarpyskaHd xaMm kalyJ1 kusa osaau. Bymjadl xonnapma F, HUHT
XHCOGME KMAMATH Bajpjar# VK Gydnaa6 fyunanaran Kydra TeHr GyJjajH.
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163- waka. PagMan:tHpak mopumneukAa Yy 6Yhna6 AyHanran
KyYHH aHMKJalra JOMP cXeMa.

Paznpaj- THpaK MOAUIMNEHUKJIAP YYYH £, HUHT KHAMATH MOJAILMIHHUKKA pa-
ovan Hyna/adiufa Tabcup 3Tapgdran F, KyugaH VK HyHaJdwnuaa XocHJI
6yJlajurad TallK4J 3TYBYM KYUHHHI KMAMATH 3BTHOOpra OJIMHTAHK X0J1a
aBukJaanad (163- waxn). Vi 6Yilia6 iiynanran narpyska S HUHT HyHa-
JHUIMAY Myc6aT HyHajum Ae6 o/ub, KyHHAardsM €3uil MyMKHH:

Fu =S+ (Sl - Sz)r (357)

6y epia S;=F,; tga — Vur TOMOHAarM MOAMMMHUKAA pafuad F, Kyu-
HHHT TasCHprian Yy Oyia0 HYyHasrad TailKdJ 3TYBYM Kydy; oOfaria
IIApUKJH pajuaj TupaK TONUIMIHUKJIAp yuyH YK O6ydaa6 HyHaarad rtam-
KHJ 3TyBud Ky4 S;=eF,;; KOHYCCHMOH PpOJIMKJH NOALMIHUKAAD YUYYH
aca $;,=0,83¢F,; S;=F,,-tga—uan TOMOHAard NOALMNHUKAA pa-
ZHas F, KydduHT Tapcupuaan VK GViia6 HyHajaraH TaKHA 3TYBYH
KYyY; & — KoHTakr Gypuard (163-wakJ), 6y Gypuak KaTaJOTAaH OJIMHAJH.
Arap MKK{ TOMOHJArd NOJIMMHEK GUp Xua Oyaca, S; =S, Ba F, =S8
6ynanu. Arap (357) udoma acocuia Tonusaran F, HUHr KHAMATH MycGar
6ynca, yHHHT KufimMatd Gaxar ukkudud (II) popaumnuuk yuyn C Tomu-
Jaérranja xdcobra osqunand, arap F, HUHT guiiMaTh Manbuid 4MKca,
dakar 6MpHHY4 (I) MOAIIMOHMK YYYHTHHA XUMCOGra oJiMH4IIM Kepak. Ky-
NHHYA, amaduil xucoGiapia S;— S, <<0 6yaca, F, =S ne6 kabya xu-
JIMHA M,

[NoamMnuuKaap TauJalifa adJaHHULIAD YacTOTACHHHUHT MNOAIIHMITHHK
YUYH DYXCAT 3TMJraH KHAMaTWZaH KaTTa GY/MacJUrHHM TabMUHJALITa
XaM axaMusiT Oepuill Kepak, YYHKH XaKHKHH afilJlaHMIIJap 4YacTOTacH
NOAUWIMMHUK YYYH pyXcaT 3THJIraH ailiJlaHHIIap vYacTOTacHJaH KarTa
6yJica, NOAWMIHHK My/:KaJfarMAaH Te3 MIIJaH YHKaAu, SBHH YHHHT
YUJAMAHJINTH eTapJau OyaMmaiiju.
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EHru cepHajgM NOAIIMIHHKJAD YYYH aH/JaHHULILIAD YaCTOTACHHHHT
pyxcaT 3THJTaH 3HT KaTTa KHHMaTH KYyHHJZaruya TOMH/IHIM MYMKHH:

L
Pnax = F, (358)
6y epAa d — BaJIHMHT JUaMeTPH, MM

L nuHr 3KcnepuMeHTan ycys GHJIaH aHMKJaHTaH Kuiimatiapn 66-

XajBanana KeJqTHPHUATaH.

66- xanBaa
TNoawnnuuknap Ty pu L=dn MM, MEH™2

IllTamnnatt #yau Guaan TaHep.’laHl‘aH CeMapaTop/iy WapHK/H

pagMal OOMUMNHMKAED . . . . . .. =~ . ... .. 300 000
Panrau meTans éku TeKCTO.HHT}.'laH acanraH cenapaTopau Gup

KaTOD LUADHK/IM palMall XaMAa pafua/-THpaK NOALIHMHHMKJAAD 1000 000
[apux/n THpaK MOAMHIHHKIAD 100 000
CdepHK po/nnK/AKM MOMMHMIHHKJAP 150 000

N — YpTayda CepHAJM MOJUIMIHUKJAPAA €HT'HJ CepHAJH INOJUIHII-
HHUKJapJarura Kaparauia 209, OFHD cepHAJM MNOAIHNHHKJAApAa 3ca
50 9, kamaspu.

[NMomuMNHUK YpHATUATAH Y3eJHHHT TYSHJIHINH, NOAMMIHHKJIADPHH
Molinam Kabu mMacaJjaJiap Kypcasuit ofinxa uiivau 6axapuuia Garadceni

Vpranumaag.

V3rAPYBUAH PE)XKUM BWJIAH MIIARAHUTAH BAJIJIAP YUYH NOZWHIHHK
TAHJAIHUHT Y3UTA XOC XYCYCHATJIAPH

AHpPIM XoJ1apAa MOMUMIHUK/IApAard Harpy3ka Xamja Te3JMKHHHT
KHIMaTH BaKT opaJ/IuFHAa y3rapn6 Typanu (MacaniaH, 10K KyTapHll mexa-
HU3MJapuaaruy GapaGanjap YpHaTHJraH NMOAWHIHEKJAAp). DyHmai xoua-
Japla MOAUKIHMKKA TabCHP 3TYBUH Harpyska cudaTHia HII DEXHMHHH
nHOGaTra ONuG TONMHMJraH 3KBWBAJIEHT Harpy3aka KufiMarHfan d¢oifana-
HUJaAd. DKBHMBaJIeHT Harpy3Ka TabCHPHAAH TNOJIWKNHHKHHHT XH3MaT
MYAJaTH MaBXKYJ IIAPOHTAA TabCHp 3Ta€TraH XaKMKMH HArpy3Kajapja
HIIJaéTray NOAWMNHHKHAHT XH3MaT MyAZaTH OunaaH 6up XuJa OGymaanu.
Bomkaya KHJaHO alTranfa, Xap XWJ MHKJAOpPAa y3rapuo TypraH Harpya-
Kajlap TabCHPH XKHXaTHJaH Oup xua 6yaraH ypTaya Harpyska GuJan
aJMaluTHPHJIaH.

Arap Tabcup 3Ta€TraH Harpy3KaHHMHI y3rapHll KOHYHHSTH YH3HKJIH
6ynca, 3KBUBAJIEHT Harpy3KaHH KYHHAAru4a aHHKJal MYMKHH:

) Qmin + 2 Qmax
ana = '_—3_—
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Arap BakT yTHIM GusaH HArpys3ka MUKJIODHHHHT XaMia TE3JMKHMAT ya-
rapu6 TYpHULM fesipJi WXTHEpHH paBumga conmp 6YJCa, SKBHBAJIEHT
Harpy3kaH#HI KUIMATHHM KVHAHAArHYa TOMHIX MYMKHH:

3 QL + QL+ . . . + QAL
Sp
1

QaKB = ! (359)

6y epaa Q, aﬁ.naHmIIMap yacTotacu L, 6yaran xonmatia TapCHp 3Taélran

HATpysKa MMKAODH; L aillapulLnap COHHHUHT YMyMHA KHAMATH:
1

i
%L=L1+Lz+ +L‘

85-§. Macananap

15-macama. TasiHura Tabcup 3Taérrad paiuan Kyd R = 15000 H, Ban
uantacunusr guametpu d = 100 MM Ba afinasuuwiap yactoracu n = 1000
MHH™! 6y/Irag Ba CYIOK/MKAA MIIKAJAHAII DPeXHMH OWJaH HuvIafauran
CHPMAHHII MOAWMMIHUTHHUAT {/4aMlapH anukJaancud, I[logumnHuk [BKJa-
adu yuyn BpAXK9 = 4 Mapkanu GpoH3a MUIATAJITaH,

Eunnr: 1, IOkopuaa KenTupuiran TaBcHsSJIap acocHja id=0,7 KH-~

Ju6 onamus; y xoaga [ =70 mM Ba (335) MyHocabatra GuHOaH
p=R_1500 _ 9 14Hmm = 2,14 MIla < [p] = 6 MITa
6yaany.
2. Huc6uit 3asop P uu 0,001 xuau6 onamua aa, 6 HU TOUAMHU3:

8§ =9d=0,1 mm= 100 MKM.

Banuuur uandaga ocox afMaHUUIA JIO3MMJMCHHM 3bTHOOPra 046 Ba 3a-
30pHHMHT XO3MPrHHA TONM/TAH KUHMATHTa acoC/aHu6, MaxCyc CrpaBOYHHK-

LaH g{mnunam yTkasumHM TasdaiMus. Y xonda 8, =82 Mkm

Omax =a161 MrM Ba 8, ~ 120 MM 6ynapu. Xucobmawna 8, uu acoc
KUIH6 oramus, [lemak,

8 0,120
§ = =5 =0,0012

yJ1amu.
6y.n%;-l. Wupnatum yuyn 30 MapkaaM HHAyCTpHa] MOHAHM Tau/afiMu3 Ba
ypraua Temmeparypaun f, = 50° xum6 ozamus. 'Y xonxa 154-makira
6rHOaH, MOMHHMHI KOBYWOKJIHTH p = 0,022 H.c/M® 6jaanu.
4 Y TToAUMMHUKUAHT Harpy3KaCHHH GeJIruJIoBud KO3hGhUIHEHTHH XHCOG-
Ja6 TOMamu3:
p_\l)’__ 2,14.108.0,00122
po  0,022.105

= 1,32,

261



6y epna

nin ;- 1000
(|)=—=———|=105 ajdaH/C,
30 30 ° pai H/

155- makanan  =0,7 skamauruuu tomamua. (337) udonara xypa, h =
120 (1—0,7) = 18 Mxm, R,; = 3Mxm Ba R, = 4 MKM KUIMG OJaMu3lia,

(338) dopMy1afian KyHMEardHH TOMAMH3:
hy, =15 (R + Rz,) = 7,5 mxm.

5. (339) TenrsMK acocHa MOAINMIHHKHUHT MIDOHWIMJHK Ko3(bdu-

LHEHTHHH TOMaMu3,
18
n=—=24>[n]=15
7,5
.

Vmonwmink ko3h¢uIHeHTH XuUXaTHAaH OAraHja NOXWMNHEK KViHHa-
TaH TaflaGHH KOHAMPTaHH YUYH YHHMHT HCCHUKJHK PEXHMUHH TEKLIUPHILTA
yTamus,

6. X HUHT TomwiaraH xuAMatuiad Ba 156-makigan  dofiranann6, wm-
KaJlaH M KOS(QHIMEHTHHY aHUKaAMu3:

=2,1 sa f =0,0012-2,1 = 0,0025."

157- maxapnan MQ =~ 0,85 Gysnanu, 6y  epnan _3ca Q = 0,085

12
X o 0012-105-0,07-0,12 = 7,5-1076 M%/c = 7,5 cM®/C Keau6 uMKamH.
7. (341) Hd)ouanam TaBcUAJIapra Kypa C=172.10° x/m®-rpan.
K= 14 Br/m?.rpan: v = ©-d/2=15,25 M/C 5KaHJMIHHH 3BTHGOPTA - OJIHG,
(342) dopMynanan KyiHHIarMHH. TOMAMK3:
Al = 15000-0,0025-5,25
= {(,72-10%-7,5-10—9 + 14-3,14.0,07-0,1) —

(343) ndonmara Guaoan

=~ 16°C

=50° — 1 _ 49,
2
o = 50° + 7 — 58°C

6ynand. JleMax, MOAWMIHHKHUNT MCCHUKJIHK PEXUMH KOHHMKApJIHLHP.
16-macasa. 15-Macanana Gepuiran BaJl yYyH AyMadaill TMOAMIMITHHMIH
TaHJIAHCHH.

Euuur: 1. Tasuura dakar paguas Kyd Tabcup STraHJIMMH Ba M 6up
MebEpaa uamapmuammm yuyu £, = U Kuanl oMl MYMKMH. ¥ X0J/d
(355) ¢dopmysara Kypa:

P =F, = 15000H,

2. Coar Xuco6uaa wudonatanran mm Myamatduu L, = 12000 coar
Kabyn xuau6, L uu Tomamus:
B o 80:nLy _ 60-1000-12000

= = 720 MJaH. afnaxum,
108 1000 000
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3. JIuHaMUK IOK KYTapyBuUaHJ/HKHHHT XUCOOMH KniiMaTMHM TOnamua:

C, = 15000+ 720 ~ 135000 H.

4. C_ Huur TOMWIrau KHUAMATHHM Xamia BaJHHWT AHamerpu d = 100
MM 3KaHJHMTHHM 3bTHOOpra oam6, 65-kaiBajjaH ypraua CepHAJH, LIApT-

Jg Gearucy 320 6yaran NOAWHANHUKHY oJlaMu3. Dy NOAMMIHHKHUHT HYKH
Auametpn d = 100M M; C = 136000 H> C, = 135000 H.

XV BOB PEJAYKTOP BA IOPUTMAJIAP*

86-§. Penykropaap

MawuHaHVHT 3Heprust MaHGaufaH (akcapHAT 3JeKTPUK JBUTaTeJ/aH)
yHuHT uu 6akapyBUH KMCMUTa ailaHMa XapaKaTHH YHHHT Te3JIHTHHH Ka-
MafiTHpHO y3aTHIUTa MYyJKajJaHTaH Ba aJioxMJla KOpmycra ofnaimraH
THLULIH €KH YePBAKJIK y3aTMaJsapJaH Ty3WJraH MeEXaHH3MJap peOykmopaap
1e6 opuTHIaH.

Iemax, opatfarn THILAK €KH YePBAKJM y3aTMaJjap aJjoXHJa Kopnycra
wotnawtnpusaran 6yJaca, yjgapHH pelyKTopJap RedMIl MYMKHH. Pefyk-
TOPHUHI* y3UTra XOC aJoXHJa XycycHsTjapHiaH siHa OupH aillaHMa Xapa-
KaT Te3JIMIMHHM KaMaHTHPHO y3aTHIIMAMD, AbHU peayKTopJapia JAOHM
y3aTHil coHM u > | 6yuanu. Bowkaua xuaub afiTranna, pefyKTOPHHHT
3JIeKTPHK JABUTaTeJra AKHH xoHJalirad xap OMP BaJlUHHHT alJaHHIN Yac-
TOTaCH YHAaH KeHHHJA KOWsallllfaH BaJIIapHUHT afiJlaHMLI YacTOTaCHIaH
JOHUMO KaTTa 6ysany. AlipuM XosJ1ap/Ja BaJlJlapHHHT afiJlaHUIL YacTOTalapH
6up xuJ OYuUIM MYMKHH. MabJyMKH, KYBBaT MUKJOPH YHYa y3rapMaras
X0J1/la BasJapAaru afJiaHull YacTOTAaCMHUHT KaMaiHily yaapaar 6ypoByYH
MOMEHTHHMHT KaTTaJsallyBura o6 KesaiH, uyHku T = 9550 N/n.

PenykropJsiappard 6y XyCYcHfiTAaH MallluHa Ba MeXaHHU3MJap JoHHXa-
Jauiga KeHr cofnatanuMaim.

MacaJsian, aBTOMOOM/IJIApDHHHT Te3JUKJap KYTHcH Ae6 atanajguraH pe-
JYKTOpJIapH aHa 1y acocAa HULIaidiH. MabayMmkH, aBTOMOOHJHM »Kolin-
JaH KY3FOTHIUJA FUAAMPaKJapiaru 6ypoBUH MOMEHT OfaTharH TeKHC Xa-
pakaT BakTHAarx 6ypOBUHM MOMEHTJaH KaTTa 6y.iMIIM Kepak Ba aKCHHYa,
XKOMHaH KV3FoaraH aBTOMOOMJIb MabJyM Te3JIHKKa 3ra OyJrad, YHHHT
XapaKaTHHH JlaBOM 3TTHPHII Y4YYH FUJJUpPaK BaJapHlard O6ypoBuM
MOMEHTHHHT HJITapHUTHIEK KaTTa KuiimMaTra sra 6yquiuy mapT smac. UIyHHHT
YUYH PeAYKTOp BOCHTaCHJa eTaKJiaHyBYH BaJHHHT allTaHHII yacTOTacH To-
FOHaMa-NOFOHA KaTTanallTHPHJIaiu. ARpUM XoJnmapia TYSHJHMIUKM XYAIH
PeAYKTOpra yxwam MeXaHHM3MJiapJaH BaJlJIapHUHT aifaHMa XapakaT Te3-
JIMTHHH OLIHDHLI YYYH XaM ¢olilananunaly. Byunait MexaHuamaap myas-
muniukamopaap €ku mearamyeiusap ned atanand. YJjapAa y3aTHIl COHH
IouM u<<l 6ysanm. X0SMprH BaKTAa MALIMHACO3JHKAA HIUNJIATHUIAETTaH
PeAYKTOPJIADHHHT XMJIM XYAa KV, YYHKH Xap Oup peAyKTODAa HLLIaTA-
JIaJiiTaH THUIVIM €KH YepPBSKJHM y3aTMaJapHUHT TYpH, yjYaMH, COHH Xap

* IOpuTMa — mpuso g,
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xus 6yaumy MyMKMH. Bynjan Tawkapy, peAYKTOPHHHT 3JI€KTPHK JBHUTa-
Tesib 6uJaH ynaHraH OMPHHYM Baju xaMmAa Ml 6axKapyBuH OXHUPTH KHCM
GuJsiaH yJ1aHa[MTaH BaJHHUHT ailJlaHHILIap YacToTacH GMp-6GUpHIaH XKyla
KarTa dapk KuJavuM MYMKHH. TaGumiiku, OyHpait xonsnapia Kyn moro-
HaJu peyKTopJ/aplad ¢oiifananusagu. XO3HPrH 3aMOH PeAYKTOpJaph-
HHHT y3aTuil cOHH 1 DaH OGMp HeYa MUHTTaya eTajM.

PenyKTopJap MallHHACO3JIMKHUHT Xap XHJ coXaJjapuja KeHT X yiamaa
HuTaTHIazu. UIYHYHT YYYH YJIapHUHT KHHeMaTHKaBHI CXeMacH Ba TY3u-
JIMIIH Xap Xxua 6ynan.

MaBxyn peRyKTOpJapHM KyHuaaru Typsaapra 6yl MyMKUH:

1. PoiinanaHuATaH Y3aTMaHUHT XUJIUra Kapal, UMAMHAPHK FUJMPaK-
JH THULTH y3arMmasnn (164-maxs, a—6), KOHYCCHMOH FHUJIAMPAKIM THIIIH
y3arManan (164-waka, e, o), yepBsaKau ysaTManu (164-maxJ, 3), KoHyc-
CHMOH-IMJIMHAPHK FUJIIMPaKJIH TUIIAM Y3aTMmaJuu (164-makn, oc), LMAHE-
JApMK-YepBsKaM y3aTManu (164-waka, 4) Ba X. k.

2. TloroHaHHMHT cOHMra Kapa6, 6up noronasu (164-maxJa, a, e, 3), uk-
KH noroHanu (164-maxa, 6, 6, 2, 0, u), yu noroHaau (164-maka, o) sa
x K l

3. FunnupakaapHUHT Gup-Gupura HucGaTan oiJawyBura KapaG,
ropusontas (164-mwaxa, 0 gax 6owka xammac), BepTikada (164-waxka, 0)
pelyKTOpJap JeHHJamH.

Tuman ysatvanu pepykTopJap. By peayxropJaapian 3HT Xyn uinJsa-
THJIaAHTaHH LMIHHADHK FUJAMDaKJ/IM peAYKTOpJaAapAMp, uyHKH 6yHaad pe-
LYKTOpJIap y3aTa OJIMIIM MYMKHH 6y/TaH KYBBaT KUYHK MUKJOpJIapJaH,
TOpTH6 XKYyJa KaTTa MUKJOpraua 6y/iag, TY3U/JHIIH Ba TaH€pJaHHIUM Of-
JHH, YHIaMJIHJINTH 3Ca eTapJii Japaxafa lokopu.yOpatna, y3artuil COHH
u < 6,3 6ysuun Tanab 3THATaH XoanapAa OyHIal pelyKTOpJapHHHT 6Up
NOFOHAJU XHJUZaH dofijanaHull TaBcHs 3THJAaAuy Kynunua MainpHacos-
JEKJA2 y3aruur coRu 4 << 40 6yuray HKKY NOFOHany penyKToOpJap Miuja-
THJIaJH. Y4 IOFOHaJ/H PeflyKTopapfan 3ca u << 400 6ysran xosaapaa ¢oi-
JanaHunaiy, VKK 0FOHanu pefyKTopJapAaH 3HI KV HULIaTHAaJUT aHH
FUJIJUDaKJ/JIapu KerMa-KeT >xoMmawrad (165-waka) pefykTopJaapaup.
Bynzaih pefyKTOpJIapHUHT ad3ajauru YJapHUHT OJAMHJHUTHANpP. DHPOK
FHJIAMPaKJapHHHT TasgH4ra HHc6aTaH HOCHMMETDHK KOHJalllyBH Harpys-
KAHUHT THUI Y3YHJAHTH 6Yiinab HOTEKHC TaKCHMJIaHHIIKIa cabab 6y.na;m.
Hatu:kafla FUJIUpaK/JIapHUHT Ba TasHYIADHMHT HILJAll [IAPOHTH CMOH-
gawmanu. By xonatHu 6aprapad Kuauin Makcajiujia FUAAMpaKJIapH TasfHY-
JAapra HUcGaTaH CHMMETPHMK »Koiljlawran peayktopaappaH (164 maxua,e)
doitpanaHuIany.

PefyKTOp KOPNYCJAPHUHHHT Y3YHIHTHHH KaMalTHPHII MaKcalauja VK-
JIOLI PeAYKTOpJapjaH (164 -11aKJ1, 6) q)oma.nanum TaBcHA 3THAaAK. ByHpaii
PeRyKTOpJ/IapHHHE acoCHil KaMYMJIUTH ailpuM Basl TasiHYIADUHHHT PEAYK-
TOp HUHfa XKOHJTaMTHPHUIHIMAKD. TasHusapHMHT OYyHZAH KOHJAIIYBH
6UpMHYHAAH, KOHCTPYKTHB HOKYJaWJUK TYFAHpca, UKKUHYH]aH, TasHY-
JIADHUHT XOJIATHHH Ha30paT KUAHO TYPHIUHH KHUHMHJIAITHPagH. YMYyMaH
OATaHja, y3aTHLI COHHM KaTTa KuiimMat/iapra ara 6ysuumn Tanab KHJIMHTaH
XoJ11apJa HJI0XKH GopHYa NJaHeTap y3aTMasd PeLAYKTOpJapHUHE HILIaTh-
JIHIUM MabKYJI.

Arap y3aTuu coHH KarTa 6yamail (u < 6,3) a;1eKTpHK ABUrarenara yJa-
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HafuraH BaJs OusaH i OakapyBuu KHCMCA XapakaTl y3aTajuraH Bajsap
y3apo nepneHAMKYJisfip XosaTAa ofjawran 6ysica, KOHYCCHMOH FHJAU-
pakJau pefyKtopsaapAad ¢oigananuaanu (164-waka, e).

Bopau-10 Bajanapu §3apo THK Gyarad peAyKTopJsapAard y3aTHll COHHU-
UHHT GupMyHYa KaTTa MHKROpJa 6ysinuiy Tanal dtuica, Gysiai Xounapaa
HHJIHHJPUK Ba KOHYCCUMOH FHJMpaKJapfaH TallKHJ TONraH KYN IOFO-
HaJlM pefyKTopJiap HiliaTuiaamu (164-waka, o). Bynia peayKTOPHUHT
KOHYCCHMOH FHJIAMPaKJap/iaH TAIlKHJA TONTaH KHCMU 3JIEKTPHK JABHraTe/b
TOMOHMAaH OHPUHYM TIOFOHAr'a JKOHJIAIUTHPUIIHIUE TaBCHS 3THJIAJH.

Pepykropaapaa uinsatusiaiuTaH BaJiapHHHT KATTHKJINTHHYE SX1HHJIALI
yeyauga HB 270—300 ra etka3uaanu. Juamerpu 80 MM rava 6yaran saJ-
Jgapuu 45 nynarunad, auamerpu 80 ... 125 mm 6yaran BaagaphHu 40X
nyJatian Ba nuamerpu 125 ... 200 mm 6yaran Baasapuu 45 XL, 40XH;
36XM nyaaTnapulian TaHépJsall TaBcus 3THAajM. BanJapHHMHT TasfHY-
Japu cudaTHia acocaH AymaJsall NOAUIHNHMKJAapuAaH ¢oififiananunaiu
(165-wiak.1). Opatia, xap Gup TasHuYZa OMTTajaH AymaJsall HOAUHITHHIH
HuIaTuaaf4. EHrus Ba ypTaua Harpy3Ka OujaH HIaiauraH peayKTop-
Japjiark BaJl TasH4YJapHJa INAPHKJH NONIMIHUKJIAp, YpTaua Ba OFHD
Harpy3ka OMJaH MIJIaHAMTaH PENYKTOpJapjaru BaJ TasHYJapHAa 3ca
POJIHK/IM NONIUMNHUKIAD HULTATHJIANH,

Pe/lyKTOpDHUHT THIIIM FUIAMpaKJapH anbaTTa MOHJaHHWM Kepak.
DyHu TavMHHJaW YYYH PeRYKTODHMHT KapTep Ae6 aTajajHraH IacTKH
KHCMHTa MO KYHMG KViuaagu. MoHHMHT caTXH FHJMPaK Kampia 3—4
MOAyJATa TeHr Macodara 60Tu6 Typapurad 6yaUIIH JIO3UM. BYHH TabMUH-
Jall YYYH ofiaTAarH peAyKTopsapra xap Gup KBT KyBBaTra Mj.1xasJab
0,4...0,7 2 muxznopaa MOH Kyiiuaand. .

Fuagnpakaap afinanranna Moff THsiap BOCHTacHa atpopra couuaniu.
By xonaT pepyKTOp HYMAarH XaMMa AeTaJJIapHUHT, 1Y XKyMJalaH, NOA-
LINMHUKJAPHKHT XaM MOHJIAHHG TYPHILMHU TabMUHJIAMILH.

Opatparn THOWIM Y3aTMmaJjid PeNyKTOpJapHUHT XH3MaT MYAJaTH
30 ... 50 mMunur coaT Kuaub GearugaHuiuy TaBCHS STHJAAIM.

Yepssikay peAyKTopnap. Xo3upru BaKTAa acocaH Y3aTHII COHH u =
= 8 ... 80 gpasnrupa 6yaran Gup MOroHasM Y4epBAKJAM PeAYKTOpJapAaH
tdoipanannnagy (164-maka, a).

Y3aTHLI COHMHMHT KHitMaTH KypcaTuaranfiai KaTrta Oyaummi TaJal
KHJHHTaH X0J1apia UUJIHHAPHK THILJX Ba YePBSKJM y3aTMaJsapAaH Ty-
3UJIraH HKKH NoroHan (164-maxa, u) penykropsap muviatuiaid. Hep-
BAKJN DeiyKTOpJapia 4ePBAK FUAAMPAKHMHT YCTHAa, OCTHa Ba €HHJa
KOMIALWTHPHJHIIK MyMKHE. UepBAKHHUHT aiiaHa Te3nurn 4 ... 5 m/c ra-
Ya Gyaran XoaJapAa YHUHT FUJIAMPAK OCTHJA KORMAWTHPHJIMIIK JIO3HM.
Ailnanma TesJsiuru KatTa 6yuraH Xossapia YepBSIKHHHT FUAMpaK YCTHAA
x&oﬁ.nalympnmmn TaBCHA 3THJajn. UepBsK KamlaH-KaM XOJi1apAa FuJ-
JMpaK €HHJa XKOHIAWTHPUIAAM, YYHKH OyHAal Xos/apAa BepTuKaJ XKOu-
JIaliTaH BAaJHUHT NMOAUMNHHK/IaDUHH MOHJalWl OGHPMYyHYa KHHMHJ/IaWAMM.
UepBSAK/M PeAYKTOPJIapPAa XaMm acocaH AYyMaJall NOMKHITHUKIapH HLIIATH-
aafu. TasgH4Map Opacufiaru Macodacu aiTapJsH fapaxkaja KaTTa 6y/aMarad
9epBAK TafgHWIapH YYYH Xap OHp Tasuura OuTTajlaH pajua/-THpaK
NOAWHIHAK HMULIATHII TaBCHS 3THJAfH. Y3YH YepBAK TafHUJNapPHHUHT
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xap 6upuja sca MKKHTalaH paju-
aj-THPaK NMOJAIMIHAK HUJIaTHIIH-
M MYMKHH.

YepssKau peAYKTOpaapa Hiu-
JaTHJIaJMraH MOMHHHT KOBYILOK -
JIMTH THLJIM Y3aTMaJid peLyKTop-
Japia HuIaTWIafuraH Moivap-
HHMHT KOBYINOKJIMTHTa Kapalahja
OGHDMYHYa [0KODH OVjHIIM JoO-
3UM.

Arap YepBAK THUNIH FUJIZMPaK
Taruja xolnawran 6yuca, Mol
HUHT CaTXH YepBAK Vypamuuu Gy-
TyH/1afl KOMJIab TYpHIIM Kepak.
p 4 Arap uepBSIK FHJAMPaK YCTHHa
xKoHJaran 6yJca, ypraya Te3uk
OuJ/1aH HLUVIAaHAUTaH PeAyKTOpJIap-
Ja FUJaIMpaK THIWJIapPH  Moiira
Gotub Typca Kudos. Bupok Kat-
Ta Te3qMK OuJaH MuTafiguraH pe-
LYKTOpJapfia MOH Maxcy¢ Hacoc

1 I Gusan s 60cuM OcTHia GeBocHTa

. YepBAK GHJaH FUJIIHPaK HJalIHUI-

T I naGynran wo#ra erxasub Sepi-

—3 Jaaju..,

PenyxropaapHu Xuco6mau ynap-

HM TalIKHJ KHJYBYH JAeTanJapHu

5 xucobnamaan ubopaT 6ysamM.

Macasay, THIJIH y3aTMallH pe-

166- wakn. IOpuTMa cxemanapH. IYKTOpHH XucobJall yYyyH aBBaJO

THIWIKA y3aTMa, CYHrpa FuIAUpaK

BaJl1apH, YJIADHHHT TasHYJapH, KOprnyc AeTajyapH XucobsaHaiu Ba 3a-

pyp 6yuaran xoJuapia (akcapusiT YepBsIKJIH y3aTMaJiH PelyKTopJapja

€KH Te3JMI'H KaTTa Gy/ran THULIIH y3aTMaJ/d PeAYKTOPJapAa) peAyKTop-

HUHT MebE€pHJaH OPTHK KH3UO KETMAacJHIMHH XaM TeKWHPHO KypuJa-

jqu. Penykrop xopnycsnapu erap s Aapaxaja MycTaxkaM Ba Guxkp 6y-

JMIIM Kepak. IIIyHHHT YYYH yJaap aKcapHAT uyaHAaH KYyHdumamu. Uep-

BAKJM DPeIyKTOp KOPNyc/aap¥ YYyH aJIIOMHMHHH KOTHIIMAacHIaH XaM
¢oilnanannnam.

PeMOHT KMJMII HIJIAPHHH €HTH/AalUTHPHIN MaKcaAHia KOPIycC KoI-
KOK Ba KapTep 1eG aTa/lyBu¥ MKKH KHCMAaH MOoDaT wwmuf Tafénmanamn
{105-wakJ).

[

87-§. KOputmanap

Onatia MallMHAaHHHT Hiu 6a:kapyBUH KHCMHra 3apyp Oyaran KyBsaT
6epaauraH Ba XapaKaT Te3JIUTH Yy3aTajuraH MeXaHH3MJap HHFHHJAHCH
MallHHAHUHT pppummact 1eb atanain. bopau-10 MaluHHaHUHT M1l GaxKapyB-
Yy KUCMHHHUHT BaJy GEBOCHTA 3JeKTPHK ABHTaTeNIb Ba/M OHJaH yJaHTaH
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6Yusica (MacasiaH, BEHTHJIATOP, KOMNpeccop Ba 1y Kabuaapha), y xo.aa
3JIeKTPHK JIBUTATeJHUHT y3U MalllMHa JopUTMacH Oynub Xu3MaT KHJajH.

DHPOK akcapuAT MallMHalapja YJapHHUHT MPHUBOAJAPH 3JIEKTPHUK ABH-
raTejfiaH TauwKapy, OMD Heua NMOFOHAJM Xap XuJ y3aTMa/lapHHM V3 HuHra
osaj. DHr oanuit 6yHJall 1opHTMa BaJiiapH y3apo MydTa OusiaH YaaHraH
PEAYKTOp Ba 3JIeKTPUK JABHraTesfaH Ty3u/raH Oyiaau. JIeKHH KynTugua
HILIATHIaAUTaH IOPHTMaJap Tapkubuia KypcaTHaraH y3easapjaH Tail-
KapH, MaBXYJA y3aTMaJlapHHHT Xap XuJu Oynaau (166-mwaxa). By mamu-
HaHHHT XHJHTa, YHUHT Hul 6a>xapyBud KHCMKJA Taslab KUJIMHTaH XapakaT
TE3JIUTH Ba KyBBaTra Goraukaup. llynaai kuano, akcapusT MalllHHalapRa
YJIapHHHT I0DHTMasapH 3JIeKTPHK ABHraTeJslaH TallKapH, 6Mp Heya NOFO-
HaJlM Xap XHJI y3aTMmaJapHH ¥3 uuura oJaiu. LIIYHHHT yd4yH HH)KeHepJIHK
NnpaKTHKacH[a alpuM y3aTMaJapHH aJoXHja JOHNXaJalljaH K ypa MalllHHa
IOpUTMacH TapKHOMJard y3aTMaHH JIOHHXaJiall XOJJIapu K YIIPOK yupaiiu,
Bynpail Xo/apaa HT MYXUM MacaJja iopuT™Ma TapKHOGUAarTH y3aTMaJlapHU
TYFPH TaHJAll, KOHJAIUTHPHII Ba XHcoOaawjaup. BYHUHT y4yH aBBaJjo
IOPUTMaJIaDHUHT KMHEMaTHK XHCOGMHH Tyrpu Oamapuin j103uM. IOpur-
MaHH KMHeMaTHK XHcoOJsaur feraHfa MaliMHa y4yH 3Heprus manGau GV-
Jaub xuamar KHJIYBUH Y3eJ Bajaujard KyBBaT, allJlaHMLI YacTOTacH GHJaH
Hi Ga)kapyBuM KHCM BaJMJa Taja® KHJIMHTaW alJaHULUl 4acTOTacH Ba
KYBBAT MMKJODH MabJyM OY/ranu Xonja KypcaTHaray HKKH KHCM opaJu-
FujJa KoHJalraH ysaTMaJjap TapKuOujaru Bajiapfad Xap GHPHHMHT
allJlaHHLl YacTOTacH Ba yJapjard KyBBaT OusiaH OypOBYUKM MOMEHT MHK-
JOPHHM aHHKJAW TYWyHuaaad. Ofataa lopUTMasap Joduxananna oepuia-
JUTaH acocHil MapaMeTpJap MalUMHAHHHT Ml 6a)KapyBUM KHCMH BaJlu-
Jaru Tajaal KMJIMHTAH alJlaHMII 4acTOTacH €KH Te3JIMTH Ba KyBBaT €KH
6ypoBYH MOMeHT MUKAODHAKD. TpaHncnopTép Ba KOHBellep KabM 10K Tauruul
MalllMHaJlapuja, 1l 6axkapyBud KHCM BaJHAard OYPOBYM MOMEHT ypHHIa
6apabaH BaJJjlapUJary KyBBaT €KHM alijana Kyd4, WIYHHHTAEK, JeHTa €Kn
3aHXUDHUHT XapaKaT Te3JIUrd OepUJHIIH MYMKHH.

Ulynu masapia TYTHUI KepakKH, Harpy3ka Kait 'Tap3fa (KyBBaT €xu
aliJlaHa Ky4 Tapauza) GepHJMIINAAH KaTbyM Ha3ap, YJapHH KyHuJaru mMy-
HocabatsapiaH ¢oiinananu6, 6YpOBYH MOMEHT KYPHHUIIMAA TacBUpJaLl

Mymkus: 1 _ 9550 ¥ M.y N =T o/10° kB
S N 3 (360)
F = 10%-N/vH; N = Fu/10® kBr.

Keatupunran tenraukaapia N — gysBaT kBt; T — OypoBUM MOMEHT,
H w™; F — alinana xyy, H; v — aiinana Teanux, m/c; n — aitnanum
4acTOTacH, MHH™!; o — 6ypuak Te3nuk, pan/c. IIIyHHHIZEK, Te3NMHKHU
affJlaHMIl YacToTacH Ba, aKCHHYa, Wdojasawl y4yH KYyiiujaru myHocabaTt-
JapJaH ¢oifasaHuIl MYMKHH:
D
60
6y epaa D — aiilanMa xapakaT KuJaéTraH feTallb LUaMeTpH, M,

Bup Basnjary GypoBUM MOMEHT €KM KYBBAT MabJyM OyaraHfa HKKHHYH
BaJIJATHCUHH TOMMIN YYyH Ky#HMaary MyHocaGat/apfaH olifajaHunanu:

Ny=Nyn; T;=Tyuym (362)
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6y epaa N, Ba T; — [OPHTMaHMHT 3JIEKTPHK JABHTaTe/ab OWJIaH yJaHTaH
6MpUHYHM BaJUAArH KyBBaT Ba 6ypoBur MoMeHT; N, Ba T —IOpHTMaHHHT
3MeKTpUK JBHMrartejjaH Oowa6 XHCOGJaHTaHAArd WUKKUHYH Bajjard
KyBBaT Ba GypoBun MOMeHT (166-1aK.); 1); — IOpHTMAHHUHT GHPUHYH TIO-
FOHacH XucoGjaHraH y3atmauuur (166-wakyg, @ ja sccu TacMaJH, 166-
WaKJa, 6 — Ja NOHaCHMOH TacMaJH Y3aTMaHHHT) (oiifaau Uil KOSPPHIH-
€HTH; u; — OUPHHYM TOFOHAJATH Y3aTMAaHHHT Y3aTHIU COHH.

Oparfa, topuTMmanap JsoiuXanamia Oepuiransaapfan ¢oiifiasiaHu6,
YHHHT cXeMacH Ty3uJjaaH (afipum XoJsJapia 6yHAal cxema TaBCHA 3THJH-
K XaM MYMKHH) Ba Ll 6akapyBYH KHCMH HIIHHH Tajal KHJIMHTaHH4Ya
6axkapa oOJaAMraH 3J€KTPHK JABHTaTeJb TaHJaHaAu. DyHAa 3JeKTpHK
JIBHraTe/1b KYBBaTH Wil 0a)kapyBYH KHCM BaJiHJa TaJjab KHJIHHTaH KYB-
BaT Ou/iaH IOPUTMaHH TalIKHJ KUJYBUH XaMMa Yy3eJJapja Xap XHJ
KapUIHIHKAAD MaByMIuruiad ucpod 6yaafuran KysBaT HHFHHAHCHAAH
nHbopar 6yaumn JgosuM. SpHE Hiu GaxapyBun KucM Baauga (166- waxi-
Aa, GapabaH Basu) Tasnab KuauHraH KyBBaT Ng GyJca, 3JieKTPHK JBHra-
TeJb KYBBATH KyliHjaruya aHukJaHaJu:

N,= (363)
Tym
6y epaa 1, — IOPHTMAHHHT YMyMuii Q)of»’moanu Hu, Ko3hUUHeHTd, Y HHHT
KufiMaTH Xap Oup moroHajard y3atMa (odjane wm  kosdduuueH TIapy-
HHUHT KymadtMacura Tenr 6yJand. llemak:

Ty = T Tle"Tis Tios (364)
Oy epAa 1, 1, Ms Ba 1, OHDHHYH, HKKHHYH, YYHHYH Ba OXHPTH IOFOHaAa
Moiijamras  ysaTMaJapHHHT  ofilanm B Kosbduumentsaapu.  YJjap-
HHUHT KUAMATH IODUTMaHMHT Cxemacura OoOFJMK paBRmpa 67- xajasannian
OJIHHHIIA MYMKHH.

67-xanBaa

Mexanukasuit yaatManap dolifana um kosdMUAEHTIAPHHUKT YpTaya KHAMaTIap

VaaTMaHHHT XHAH ©®HK 1
Tuuay Enuk y3at™Ma (pexyKTop):
LHJIHHAPHK I‘H.“IllllpaKJII:l ’ 0,97 0,98
KOHYCCHMOH FHJJHPaKJIN 0,96 0,97
Twuwan ouHK y3aTMma:
LHJIHHAPHK FH/IHPAKIN 0,93 0,95
KOHYCCHMOH -FUJIAHpaKJIH 0,92 0,94
Yepssakau énHK YysaTMa (peavkron):
KHpHMJap conk Z; = 1 6y.ranna 0,70 . 0,75
« 2, = 2 6yaranna 0,75. 0,80
« 2z, = 3 6yaranpa 0,80 . 0,85
« z, = 4 6yaranja 0,85. 0,90
3amxupan énug ysatMa 0,95...0,97
3aHXupAK OUBK y3aTMa 0,90...0,9
Slcen Tacmanu ysaTMa 0,96.. 0,98
ITonacuMon TtacManu ysatMa 0,95. 0,97
Tmuan tacmamu ysatma 09%...0,98
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70- )xafpaJijla KeJTHPHJraH KuHMmaTJsap BaJ TadHY/Iapuiard Kapiud-
JIMKHH bTHOOpra osnmaiifu. LIyHUHT yuyH 1opHTMa dolinanu LI Koschpu-
IIMeHTHHHUHT YMYMH#l KMAMaTHHH TONMUIAA BaJ TasHY/Iapuaa VPHATHJraH
Xap Oup XKyT AyManaul NOAWMNIHHKJIAPH YUYH o = 0,99 ... 0,995
CHpNaHHII NOAWMIHHKIAPH YUYH 3¢a Ny = 0,98 ... 0,99 kusau6 osuur Tab-
cHs STHAAJH.

Onatja 1opHTMaJapHH JoiinXaaua (363) npona BockTacuia TonuJraH
KyBBaTTa Kypa 3JeKTPHK Aurateab TanJaHad. IOputManapra snekTpux
ZIBHTaTe b TaHJAlJa UIYHH Ha3apAa TYTHII KEPaKKH YIapHMHT aisanuim
yacToTacd KaHYaJuK KarTta 6yJca, ysuaMH Hx4YaM, TaHHapXH 3Ca apaoH
6ynaau. BHPOK 3/1eKTPUK ABHraTes b afiJaHUUIAP YaCTOTACHHMHT KarTa
6yJMILM IOPUTMA YMYMHH Y3aTHII COHHHUHT KaTTa Oyauimra osu6
Kejafau. By aca, ¥3 nHaB6atnfia, IOPUTMaHM TalUKWJ KHJIYBYH y3aT-
MaJap YJ4aMMHHHI KaTTajlallyBHIa Ba TaHHapXAHWHT  OPTHLIMTa
cababuyn G6VYaapu. [lemak, afijaHum yacToTacH KaTtTa Oyarad jsu-
raTeJb TaHJaHWJCa, YHHHI VJ4aMM HXYaM Ba TaHHapXH ap3oH 6Y-
Jagi. JIEKMH IOpHTMa TapKHOMpar¥ Yya3aTMa yJ4YamJsapH 3ca KaTTa
Ba TaHHapXM KuMMatra TywlagH. AKCHHYa, alJaHHIl YacTOTacH
KHYMK OV/IraH ABUraTesh TaHJaHCa, YHMHI y/JI4aMH KaTTa Ba TaHHapXH
KummaT 6 /116, I0pHTMAHH TALIKHJ KHJIYBYH y3aTMaJapDHUHT Y/JIYaMH KHYHK
Ba TaHHApxH ap3oH Gysaan. [IIYHHHT YYyH IOPHTMasapHH JOHHXaJjauiga
JIBHTaTeJHH TaHJallra aJjoxHaa 9bTHOop Gepull Kepak. Kyoxu 6yica 6up
XyJjocara KeJuUIAH aBBaj OHMP HeyTa JBHMTaTe/JHH TaHJab, KHHeMaTHK
xucoGaalnK OaxapHil Ba OYHHHT HaTHxkacHia OepuJraH LIapOHTAa SHT
AXWIH KypcaTKuyaapra sra 6y/rad ABUraTeJHH TaHJallra SpPHLIKLI Kepak.
IOpuTManapHEHT KMHeMaTHK XHCOOHHH GaxapHlufia YHHHT Xap 6up noro-
HacH OpacHfa 3apyp Oyaran y3aTHIl COHUHH TYFPH Oefrujaul MyXHM
axaMHsATra 3rajup.

MabayMKH, IODUTMaHUHT YMYMHUH y3aTHUI COHH

My, = U1l U uy = ng/ng

6yaaau, 6y epaa Ngs — 3JEKTPUK ABHraTeJb BaJMHWHI ailJlaHHLI yacTo-
TaCH; Ny — IOPUTMaJlalH OXHPTH, SbHH MalIHHAHUHT HIJ Ga)kapyBUH KHCMH
Ounan 6eBOCHTa yJaHaJHTaH BaJHUHT aHJaHHII YacTOTacy; Uy, U, Ba Uy —
IOPUTMAHUHT 6HPHHYH, HKKXHHYH Ba OXUPIrH NOFOHAJaDHHHU TAIUKHJ 3TYBUH
y3aTMaJapHHHT Y3aTHII COHH.

YMyMH#l y3aTHII COHHHH TIOFOHaJiap OpacHia TyrpH TakKcHMJall fap-
Kop. Byuunr yuyH oKopuia KeaTupuiarad myHocabar xampaa 127-maksna
KeJNTHPHJraH TpadukAaH GofifasaHuL TaBcusa 3THaAaad. ByHaaun Tanikapy,
Xap O6Mp TNOFOHA YYYH y3aTHUI COHMHY 6e11rpmaugna Y3aTHUI COHWHHHT
68-xkajpaJifia TaBCHUs 3THJATaH KHiiMaTsiapHAal GofganaHuI JIO3HUM.

Mlynpait xuiaub, ysaTMaHUHT KHHeMaTHKaBHH X1McoOUHH Gaxapulu Ha-
THXKacHAa YHHHT Xap OHp NOFOHACHra TeTHLIH Y3aTHII cOHM GearunaHub,
TapKHOMAary BaJJIapHHHT Xap KadcucuJaru XyBBat, OYpOBIH MOMEHT Ba
aliJlanuil YacToTacH aHHKJaHaAH. DynJa 1wy Hapcara amoXuja sbtabop
6epuil KepaKKH, 3JeKTPHK JBHTaTe b 6usaH 6eBocHTa YyaaHTad OMPUHIH
BaJjaru KyBBaT TaHJaHTaH 3JIleKTPHK JABHraTesNb KYBBaTHUra TeHT 6yJamal
(363) myHocabar acocufia TONUJTaH, ILHY OUPHHYM Bajja Taaal KHJIMHTaH
KYBBaT MHKJIOpHTa TeHT 6yJaau, UYHKH 3/IeKTPHK ABHraTeJ1b XapaKTepHuc-
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Tog
68-xagpaa
Mexanukasull ysaTMajap yuyH y3aTHil COHHHHHI TABCHA ITHIraH KuiMatnapu

Y3aaTHW CoHH, U

Y 3aTMaHIHT XHJIH ypraua SHF KarTa
KHAMATH KHAMATH
Tumiu énuk y3atMa (PeAyKRTOp):

LHANHIPHK FHJIIHPAKJIH 3, 6 10
KOHYCCHUMOH FasIAHPaKJIH 2 « 3 6
Tuwn ouHK y3aT™a 3. 7 12
UepBAK/N €nnK y3aTt™a (peaykTop) 10, . .40 80
UepBsIK/IH OYHK y3aTMa i 10 . 60 120
SaHKUpIK y3aTMa 2 . 6 8
Slccu Tacmann ysaTMa 2., .5 6
[Tonacumon TacMajy y3aTMma 2. .5 7
Tapanriosui PoMHKAH TacMaiy ys3aT™ma 4., 6 8

Scaarma. Jlofiuxamrauw uuLtapuja y3aTHIU COHHHUHT HJAOXH GOpHya ¥praya Kuit
MaTH GH/aH yerapajaHHIl TAaBCHA 3THAAJH.

THKaCHJa K YPCaTHJTaH KYBBaT YHUHT 6epa OJIMLIH MyMKHH 6YJTaH KyBBaT
mukaopupup. Ulyunalt Kuaul, Tanab KuIHHTaH KYBBAT MUKAOPH GHPUHYH
Ba/JHK XHco01am yuyH acoc KuuG OnMHaAN Ba KOJTaH BaJiapjark KyBBaT
Xamaa OypOBUM MOMEHT MHKAOpJapH YHra GOFJHK paBHuiga Xucob.1ab To-
nuJaaaH.

BastapuHuHT aftiaHuIl YacToTacu Ba yJapiars O0ypoBYH MOMEHT MHK-
JOpJiapH MabayMm Oyaray, xap Oup NOFOHajarH y3aTMaHH aJiOXHAa OJIHH-
raH ysat™a feb Kapal, yJapHH JOHHXaJalIH¥ Ma3Kyp AapCJAHUKHHHT Te:
ruuwy 606saphja Kypcatuaral TaptH6aa 6axapHul MyMKUH.

17-macana. 166- wakn, 6 fa KeJATHPUJATAH IOPUTMara 3JeKTPHK JBMra-
TeJsb TaH1aHKO, YHUHT KuHeMaTHKaBHi XucoOn Gaxapuscun. Tpacrnoptép
nentacupary Ky4 F = 12 xH; nentanuur xapakar tesauru v = 0,34 m/c;
6apabau xauameTpu D = 500 mm.

E uuu: 1. DnekTpuk ABurartesb TaHJam yuyH assaJo (360) Ba (361)
TeHIVIHKJap €pfamufia 6apabGanra TabCHp STa€TTaH Ky4 XaMjJa Te3JMKHH
KYBBAT Ba al/IAHHUII YacToTacH Gusan udoianaiMua:

Fu 12-103-0,34
¢ = — = ————— =4,08 kBr,
103 103
0 .
ng _ 00 _ 60031 _ 43y,
nD 3,14-0,5
2. HOpurManuur yamymuil ¢ofigans i KodQQUUHEHTH aHHMKJaHAU:
g — I e 3" T

Oy epia 1); — MOHACHUMOH TaCMalli y3aTMaHMHT, 1), — THUUIM y3aTMaHHHT
T)3 — 3aHXKHUDJIA Y34TMaHMHT, 7 3Ca OHp XKY(T NOAMMNHUKHHURT ¢oHAaIM
Hi Ko3dpduiyenTaapy.,

Kentnpunran toputMazary penyktopia MKkY xybr, GapaGan pajuia
6Mp KypT NOAWMIHHK HILIATHJTAHU VYYYH TOAIUMIHUKIADHHHT YMYMH#
¢oiiann um KoaduuMeHTH M3 KUAKG OMMHANM,
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67- xaiBanajad v; = 0,96; n, =0,97; 1, =0,95 Ba TaBcufAra GuHOAH
n, = 0,99.
F Semak:
Ny = 0,96-0,97-0,95.0,99% = 0,858.

KT 3, DJIEKTpHK JBHMTaTe/flaH _ Tala6 KuiuHaguran xyesat (363) Tenr-
JIMKKa2 OHHOAaH:
N =N _ 408

aB T|yM 0,858 ’

Onatna, TpaHcnoprépnap uaHriu mapoutia uuptaiad, Iynudr ydyw Ka-
TaJIOray IamoJatH6 Typusaguran AOII2 runugard nABdraresb TaHfaa-
Hami. Bynja Tansanran ABuratesTHUHr KYBBaTH Tas1ab KU/IAHTAH MHK-
Jopra Teur €xku YyHAAH KarTapok Gymuud Kepak. [yngait kuaua6,
KataJorjan KyBBaTH 5,5 KBT, aiyawuur dactoracu n =955 MaH™!
6yJiraH ABUTaTENHU TaHJANMH3,

4. IOpuTMaHuHT yMyMuil y3@THLI COHMHU AHHMKJANMU3:

n 955
u = ul'uz'ua-_—' ﬂ;:’,B =—3=731461

y™ 1

6y epa u; — uIaKJJa KeJTHPH/ITaH IOPUTMaHMHT GHDHHYH IOFOHACHHH
TaUIKWJ 3TYBUM NOHACHMOH TacMaJHd Y3aTMaHWUHT Y3aTHIl COHH; Uy —
UKKHHYH IIOFOHAHM TallKW/J 3TYBYH PeJyKTODHUHI Y3aTHILI COHM; Uz —
YUHMHYM NOFOHAHU TalUKHJ ITYBUM 3aHXXHPJK Y3aTMAHHHI Y3aTHUII COHH.
68- xanBanjan u, = 4; u, = 5 Kuaub 01mb, Uyy KHiMaTHIaH dofifanaH-
raH X0J1Jia Uy HY TONaMM3; YYHKH Gakapuauiuy Kepak Oy/rad mapT/iaaplan
6rpHU I0PUTMAaHUHT YMYMHH y3aTHILI COHHHHHT KUAMaTH NOFOHAJAD Y3aTHII
COHJIADMHHUHT KynafiTMacura Teur Oyauuiy so3uM. [lemax:

Uy 73,46

5. Benarunanran ysatmm coium KuiMardapumai  boilanas H6, 0)HTMA
TNOFOHaJ/IapuJary xap GMp BaJHUHI KYBBaT#, allJlaiil yactoracd Ba yJaap-
Jard GYypOBYM MOMEHT KUIMAT/IapH aHMKJaHAIH,

Bupunun Bas yuys:

N, =4,75 ¥Br; n;=955 mun—1;

T, =9550 Y1 —~ 9550 273 _ 475 Hom.
ny 955

VIkKuHYM Basl yuyH:
N, = N;n, = 4,75-0,96 = 4,56 xBr;

np =" =95 _ 938 75 w1,
Uy 4
— 9550 Y2 9550 %55 _
Ty = 9550 . 9550 TR 182,4 H-m.

éxu Ty=T,u;n = 47,5-4-0,96 = 182,4 H.m.
18—-2579 273



YuyHuM Baa yuyH:
Ny =N,-1, 3 = 4,56-0,97-0,99% = 4,33 kBr,

ny _ 238,75

Uy

Ty = 9550 22 — 9550 22 — 868 Hew
ng 47,75
€k Ty =Tyu, m, 2 = 182,4.5.0,97-0,99% =~ 868 H-m.
TypTHHuUK Basm yuyH:
N, = N3n31,=4,33-0,95-0,99 = 4,08 xBr;

Ry = = 47,75 MuH"Y

s= =T 13 gy
ug 3,67
T,=9550 4 — 9550498 . 9997 H.u
ny 13
€KH

Ty=Tyusmym, = 884.3,67-0,95-0,99 = 2997 Hw.

By epaa n, =13 mun™' Ba N,=4,08 kKBr O6y/auumi KdHeMaT4KaBuil
XHMCOBNAIIHMHT TYFpH GaKapuJiraHujan jaJoJar Gepajd, UyHKu

ny=n, =13 mun~! Ba Ny, =N, = 4,08 kBr.

IIynaait kU6, xap Oup Basajard KyBBaT, OYPOBYUH MOMEHT Ba al/laHRII
YacTOTaCH aHHUKJAHAH.

Yaapiad ¢oiifananud, iopUTMa TapKudujaru ysat™aJjapHu JnoHuxa-
Jalul MYMKHH. DHpHMHYM NMOFOHafar¥ MOHACHMOH TacMa/JM y3aTMaHH XH-
cob.aaw 8-macaJsia, HKKHHYH NOFOHajark peAyKTopuu xucobaau 9- Macasna
Ba YYMHYM IIOFOHajarH 3aHXKHPJH y3aTMaHH xHcobaaw 12-macasa kabu
0axKapUJaHLIL MYMKHH.

18-macana. 166, a-urakaaa kypcarunray ioputmara l7-macanaja Oe-
puJranJapian ¢owjasaHud, 3J1eKTPHK ABUTaTesb TAHJNAHCGHH Ba IOpHTMa-
HHHI KHHEeMAaTHKaBHH XHcoOn OakapHJCHH.

By MacaJsiaH¥ eYHINHW YKYBUHJIADHHHT V3Japura XaBoJsa KHJIaMH3.



BTY.TKaJIaDHHHr HMKKH TOMOHHJAH KHDHTH/IAJH Ba WTHPT €Ky UINOHKaJsap

BOCHTAaCHIa K3 FaiMac KHaub maxxkamnia6 kyiunanm (168- wraka).
Mydra ss1eme HTJIaDHHIHT MYCTaX KaMJIHTH GHP XuJ1 6yaumy yuyH 3apyp

yauaMnapHu TaHjallga KyWMgaruJapra amMaj KWIMI TaBCHs 3THJAIH,

L~3dy, e~Hd, Dy=~15dy d, =(0,3..,0,25)%d, (365)

(Onarpa, xuukk mydranap yuyd 0,3, karranapn yuyu 0,25 onuuapu).

CTaHOKCO3/IMK 2 (poiiNaNaHUIaUraH HOPMaJIJIapJa BTyJIKA Ky pHHHLI-
jaru Mydramapuu 35 éku 45 Mapranu nyaatnapaad, d, > 80 MM G-
ranjia 3ca UysHIaH TanépJaall TaBCHs ITHIAIM.

Xucobnaut 3apypHATH TyFWITaH xoJr1apia WTHpTIap KEeCHJHIITra,
BTY.IKa XaMJa BaJIHHHT WITHQTIAP Teru6 Typrau CHPTIapH 3Ca 33UTHLITA
TeKWHPHO Kypuaaau. AXpaayBUH CHPTJIAapH Baal yKura THK 6yJarad myd-
Tasiap Ba. y4YATa Mab/JyM THFH3/IHK OusaH yTKA3WIraH HKKHTa ¢JiaHel
(apuM Mmydra)gaH Hbopar 6ynamgn. Slpum mydranap aitnaHa GyHsab
Xoitamran 6up Heua GoaT épaamuia 6up-OMpura OHPHKTHPHJIAAM Ba
MOMEHTHHHT y3aTHJ/MLIK HUIOHWIM Oy MuIM YYyH BaJjJapra LINOHKAJap
BOCHTaCHIa Maxkam/aab KyHu/alH, .

My¢ranapHiur Ban yKura NepNeHIHKyJ/Ap Ba3HATAA _ XOHMA yBHHY
TabMHHJIalI YUYYH sIpHM -My(p'ranapuaﬂ 6HpPlHHHI‘ CUDpTHIA VHHKYA, HKKHH-
YHCHHHHT CHpTHIa 3Ca LIy VAHKYara ypHauwlaguraH uHMKHKda Oynanu
(169- wax.1. | BapuaHr). Byunait MmydTanapaa 6oarsiap 3a3op Gunan ypua-
THIaAH, GypoBUM MOMEHT 3C2 HKKaJja ApHM MydTaHHHT 6OJITJIAapD BOCHTA-
cuaa Gup-6upura CUKHG KYHUIHIIHAAH yIAPHHHT XKPaIHl CHPTHAA XOCHI
6y/aiuran HIiKaJdaHHi KyuH xucobura ysatunagd. MygratapHuur 6yHaa
TY3HJIMLIM GHp 03 HOKyJaH, YYHKH GMPHKTHPHIraH BaJIapHU aXparuiia
yJaapHH VK 65’/13'[.)136 YHKHKYA 6asauAAMTH Ig?neiup CHJ'I}KH‘I:’P[LH Kepak 6y.)'[aDJ*I.
ByH}Iaﬁ KHJIHII 3Ca Xamma BaKT XaM KyJadH 6y4}aBepmaHﬂ,H, I.I.IyHHHF yuyH
6y1-l)13i:[ XoJ1y1apja sipuM MquTaJIap 3430pCH3 YpHATHJTIaH Gom"‘.nap XHco-
6ura Mapkasnannum mymxuH (169-waka, 11 Bapuant), Bynnait mygramap-
Ja 6ypoBUH MOMEHT, acocaH,

KeCcuJIMIIra HiljJafgurad

Goat crepkeHsapH  XHCOGH- ¢
. ! Bapuanm

ra ysatunaju (6yHzai 60JT-

JapHu xucobJjail Xaxuiaa- =

TH MabJayMmoTsap peanbaiu 7 § \\\\

6upukmanap 606ua KenaTH- r_ . o

puaras), —— =1 Nalk

MygranHHr  reoMeTpuk {_ 5
yJluaMiapu Ba yJapia M- G4 2N

-y

INBY

oy
1

JaTudagurad  GOATJIapHHHT
JAMaMeTpH MaxCyc IKajBaJl- Il Gapuarm AEE p—
Japaa Gepuaanu, 3apyp G6y.-

ran XxoJ/Japia  TeoMeTpHK 16 .
o 9- waka. daanenau MyhTaHHHET TY3HJIHLIM:
yJauamsapHu TaxMHHaH Ges- ti MyQ y

o I — GonTtaap, 3a3op OunaH $pHartnaran papuantH; Il —
THJab  OJIHII yuyn KyuHHaa- GoJITNnap, 3a3opcus YpHATHAraH BaPHaHTH.
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170- waka. AXpaJuiu CHUpTH BaJlra mapaaiel GV.araH HMKKH nafl-
Jann MydTa.

rH  Mmynocabarnapian ¢oiijajaHumr MYMKHH: MyQTaHHMHT Baj GViuua
yayuaurd [ = (b . 2,5) d,, VHUHI aiylaHa GY#Nab CUPTKH JUaMeTph
D.~ (4,5 2)d,, GonTJap OMJIAIWITHDHJALMIAH aiJaHa JHaMeTpH
D,~(6,5 . . 25)d, Ba Gonr/iap coHd 2z = 4;6;8. Oparna, 6ynpaii
Mmydranap C, 28 = 48 Mapkanu KyJ paHr uysHAaH TalépJaaHanu.

AXpaTHUI Ba AMFHII MIIADHHK OCOHJAWTHPHW Ba GyHaa BasjIapHu
VK 611120 CHIPKUTHIL 3apyPHUATHAAH KYTYJIHII MAKCaJHAa axKpaJjiiill CHPTH
RANTA mApaJnen 6VnTAH MKKH nannany Mmydranapiar doljanavunani,
[Nannanap Banra mmonka épramuaa ypHatuiau6, 6up-6upura Gosraap Bo-
curacuia Gupuxtupuaagu (170- makda).

Byupalh MydTaHMHr Y3yHJHTH VpHaTHJIafMraH GOJITJADHUHT COHHIa
Gorauk 6ysu6, omataa, = (4 3) ds xuaM6, MyQTAaHHHT CHPTKH
auamerpd sca D, =~ (4 2) dy xum6 onaunanu. KeatupuaraH MyHo-
cabatJiapflard paKaMJIaDHMHT KaTTacu JHaMeTpu KHuuK OVJran BaJiaapra
TaaJ1yKIHIMD.

- Kuuuk Ba ypraua yuamau mydraaapaa 6ypoBun MOMEHT MydpTa Gunan
BaJl OpacHIary HIIKaJaHULUl KyYd XHCOOMra, Karra yudaman Mydranapia
3ca, acocaH, UIMIOHKAjgap BOCHTACHAA y3aTuiaanu, Mydranu xucobsaall
HaTuKacHaa GOATJIapHUHT y/avyamJiapd Ba COHM aHMK/aaHagd, MydraHu
xicoball  KjaeMMmaJgu OHpPHKMajapHH Xuco6jaml CHHrapuiup, SbHH
wnoHdka 60p-HYKAWTHAArH KaTbH Ha3ap, OypoBYM MOMEHT (pakaT Ba. Ba
MycpTa OpacHAary MIIKaJaHHI Kyud XHCOOWra ysaTHJanH, ne6 O.JIHHANH.

IOKopm(a KYpuG vMKHIraH My(QTAaJaDHHHT TY3HJHMIIH  BaJ11apPHUHT
aHUK VKAOW OVIHWIKHH, HULIall >Kapa€Huaa 5ca MyausH GMp BasHATHH
srajaiMHy Tana6 Kuaagu. By TanaGuu KaHoaTJaHTHP UL 5¢a XKy Aa KUAHH.
YYHKHM TallK{ Harpyska TabCHpHJA HuLTaétraH Ba.a agbaTta 3rHIaid.
DBy meraH cy3, yHHHT yuH, 03 6ysca-1a, Tenara éku nactra CUKub TypanH,
JeMaKknup. ByH)laH TallKapH, TEeMNEPAaTypaHUHT Y3rapHIln GusiaH Baa
Y3YHJHTHM y3rapajd, sibHM HII JKapaéHujaa BaJHMHT y4H YK OFi-
aa6 y3.x0/J1aTHHH y3rapTupub Typanu. Jloumuit GUPUKTHPHATAH MYydTaIap-
HHHT KYpHUO YMKU/IraH KOHCTPYKUHSJIApH 5Ca BaJHUHT OyHIal CHIKM-
wMra UMKoH Gepmaiinyu. HaTuxkana Banana 6ysnrad ysrapuuniap MexaHusMm
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171- wak.1.  Oabxarenm sydracir.

uuKra caabuil TabCHp KypcaTagn Ba UHAAMJIMJIMKHM nacafitipagu. By-
HHHT OJIAHHH OJTHII YYYH, IBHU MU KAPA&HHIA BAJHUHT KMUMK Opa.inKKa
CH/IKHILMHY Ba OyHUHT HaTH:KacKaa XocHa Gy raguran KyuumMua AMHaMuKa-
BHH KYYJaPHUHT MeXaHM3M HuiHrTa cayabuil TabCHDHHHM MabJAyM japaxa
HYKOTHIL MaKCanua KV3raayBuaH Mycp'ranap,rlaﬂ doiinananuntaau. byuaai
My¢Tanapia BALTADHUHT CHKHIIKTE MydTa pgeTasnapHHHHT ysapo
KY3rajuiid €K1 3/71eMeHTNaplaH GHPHHHUHT 371aCTHK MaTepHaJlaH TaiHép-
JIaHHWHK XHcoOura Gapxam Gepunanu, HlyduHr yuyH ysnap KOMIOEHCAIHA-
JoB4M MydTanap pefinnanan, Kommencanusanosuu Mmybrasapian 6upu Ouba-
reMm mypracuaup, By Mydpra axpandmr cHpThaa npusMaTHK —VHHKJIapH
6yaraH HKKHTA ApUM My}TagaH Ba yJap opacHra yPHATHJIAJHTaH Xamia
HKKH TOMOHHAR APHM MyQTanapaari ViHMKaapra xoHfsaliaguraH, y3apo
NeprieHMKy/IAp KHIHG Tal€pranran YHKHK/IAPH 6ysnran JUCKAAH Ty3HJI-
ras (171- waKy). SIpuM My(Tagard YHHKIAPHHUHT, IIYHUHTACK, JHCKAATH
YHKMKJApHHHT V3apo NepneHAMKyasp TeKMCAHKAA MKOHjalraHaurd BaJj-
HUHT pajia’ xamia Oypyaruil CR/DKHILIMIa HMKOH GepanH (KOMIEHCAUHus-
naiinu). [Jnck 6unan spum mydranap opacHuaru 3a3op 6 sca BaJJIapHHHT
VK Oyiaad CHDKMIIHTa UMKOHHAT ApaTaiu. BannapHuur pagdan xamzaa
Oypuaruii CHIXKHIIKM spuM MydTa YHUKJIADUHHHT éH CHPTHAA Xocuu 6yaa-
JAuraH GOCHMHHHT HOTEKHC TaKCHMJIAHHIIMTa oqaub kemagu, HIyHuHr yuyn
pajHaJ CHJKHLI =

< 0,01 ds 40,25 MM, Gypuarnit cumkum 3ca Aa < 40
6y.aranparuna OasjreM Mydracuaad QoijaJanum MabKyJI.
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Wi xapaéuuparu AHCKAArH YMKUKJIADHHUHT fpHM Mydra CHPTHAArH
yANKnapaa CHpMaHMIIM MOMEHT y3aTaJMraH CHPT/JapHHHT eHHJuuHra
ca6a6b 6ysann, Efiunum cypbatn aljaHMLIap COHHHUAT XaMaa BaJHHHT
paguan Ba Gypvardil CHIDKHIIMHMHT olyBu Ounan opragu. Efunuimnn
KamMaATHPHII MakCaxuia CHpTJAap BaKT-BaKTH OuynadH MOH1a6 TypUAHIIH
Xama yaapjaa xocun OysmagMran 33yBYH KYWIAHHIIHHHT  (GOCHMHMHT)
MebépHaaH OpTH6 KetHuura Hysm xyimacauk kepax, by rtama6 wmydrta-
JapHd xucobjamja acoc KHaHG oJMuHAAM, Dynpa spum MmydTanapHuHr
MyBO3aHaT LIapTHHH Ky#uaaraua ugoganait MyMkus (171- wakn):

T=2.242p %a. 242y (366)
- 2 2 3 2 2 3
Arap
% D (367)
O d

3KaHMUTH 3BTHGOpPra OJHHHO, ¢opMy/da coijafaiuTHpH/ICa, KYyHHAard
uona Kenu6 uMKauu:
6 KDT
g, =—"" 368
2 p(D3—d3) (368)
6y epaa K — HarpyskaHHMHI' JHHaMHKaBHH TaBCHPUHHM BTHOOPra OJyBYH
K03 ULHenT; A — AMCKAArH UHKUKHHHT GaMaHJJHrH., AMajHi XHCOG-

Jaiiapsa i,) = (2,5 3) xuJIH6 OJMHANY.
[7)

Ounarna, mydra merannmnpu Cr 5 éxku 25 JI Mapkajau nyJatJjapaax
tait€pnananu, OFHp wHarpyskanu Mydranap yuyw 3ca 15X, 20X xabu
JIETHPJIaHTaH TyJaTJap HIIaTUJaJH Ba CHPTKY KaT/aMM_ lEMCHTJaHalH

[0, =(15 .}20) Mlla Kumu6 onmanany,

Byupait mydranapuunr dofinans uu xosppaunusura:,
140,985 . 120,995,

BaqiapHMHT CH/DKHMIIM J€TaanapHUHr OHp-6MpHra HucGataH Ky3-
FaJIHIIK 3Ba3Ura KOMNEHCAUMAIaHAJUTaH MydTanapaaH siga GUpH THILJIY
my¢dTanup. Bynpai Mydrasap GypoBuM MOMEHT KHMHMaTH KaTtTa 6ysraH
IopuTMasiapia (KpaH MexaHusMJapHd, TypOuHa Ba Gowkasnapia) Kyn
nuatunaau. by MydTa cHpTHaa 3BOJIbBEHTa NMPOGHJIM THULIapH 6yi-
FaH HKKHTa SIpUM MydTa Xamja yJap yCTHra KHArm3wiub, OGup-6upura
Goatnap GusaH GUPUKTHPUG KYHHUIaauraH HKKH 6y/1aK HUKH THIIIH KHC-
KHY XaJkajaH Tysuaran (172- waxkna). SpuM mydrasnap Basnyiapra THFHA3-
JHK OujaH YTkasunaub, wWmoHKanaap éppamuia Maxkamaab Kkyduaagw,

Tuwan MydranapHuur ad3a/Mrd  wydjad ufopaTkH, BaJHUHT XaM-
Ma TypaarH cumxumaapueu A,, A, A, xomnencauusiiait osagd. by-
HHHI Y4yH KHCKHY Xasdxa GunaH dpuM Mydra opacdia 3a3op & KOJIH-
pUJald Ba SPHM MyQTaJapHUHT THLULIApH BaJj/apra HucOaTaH MabJayM 7
painyc Gujan IoMmasokJanaau. Kipuaran 6y uopaJfap Ba/lJlapHUHT paiual
fyHas/mmfarn cwkamy A =1 10,5 MM rava, OGypuarMfi CHJDKHIIH

sca A, = 1° raua Gyammmra umkon Gepaid,
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" Tumm  MydTagTapHHHT

acocuft ynmuamnapu ['OCT a 3
5006-55 na KeJnTHpUJraH. § \ la
Cranpaptiaa OGesru/aHHIIH- NN

ya, THIUIK mydTanap paua- ! % s
MmeTpu 40pan 560-MM raua, ) \
y3aTH/Iaguras 6ypoBuu Mo- o\ _L
MEHTHHHI KuiMaTH 3ca 710 - T
nad 100 H ™M rava 6Vuaran L }J
BaJITApPHHU OUPUKTHPHIL
yuyH  my/aKajananrad, Hly
6unan 6upra, [BajsapHMHT
afiJaHH Te3JIUTUHU MydTa-
JATH THIULJIH HJIAMIMAHHHT
bowsianFyd afltanacu G-
ya OJMHTaH aiijana Tes-
Ak 25 m/c GymanuraH Ku-
aub oNum MyYMKHH, Tumau
My(dTanapHUHT  JeTanlJapH
45, 40Xma 45 JI Mapxanu mny-
Jnatiapjan  GoJiFajaml  €Ku
Ky ycyJauia Taiépnaua- 172- maxa. Trwin Mydra.
au. SlpuM Mydra THILIApH-
HHHT eJHJIHLUIMIa YHAAMIHIMIMHA OLMPHIU MaKCaguia y/aap TepMHK Hul-
1anu6, KATTURIUTE Bpuuens 6yituuya 400 ra erkasumanu. Byngad myd-
TaJapHUHT MYyCTAXKaMJIHIM Ba YHAAMJIMJIMTHHR Xucobsail GHpMyHYa
KHAKH, YyHKH THULIApra TAabCHp ITA8TraH Ky4wIapHMHT KHiMaTH, #yHa-
JIMIIA XamAa YpHH wWapoutra xapab yarapu6 typasn.lllynusr yays aman-
Aa yJaap y3aTuiaértran OypoBUM MOMEHTHHHT KHAMATH XaMmJa BajHHHT
JAHamerpura Kapa6, 'OCT 5006 — 55 1ad Tan/na6 oJHHANH,

's Cynrrn HWinapia KOMmeHCauMsiioBYH My(dTaJapHHHT 3JaCTHK 3Je-
MEHTJIH B4, IYHHHT YUYYH, 3;1aCTHK MydTanap ge6 aranrad TypHI2H KEeHT
doiiamaHuIMOKAA, YyHKK GyHnail Mydrasap Ba/aap YKIOLULIMTH KaThHH
6y 1MaCIUTHHUHT, HULIAW XapaéHuia Xocua Oyaub TypajuraH KHCKA
MyA1aT/IH yTa HArPy3KaHHHT XamJa AMHAMHKABHR KYWJIADHUHT MEXaHHU3M
HuMra caj6uil TabCHPUHHK Ce3usapJu Japaxana macaiitupand, Dyunan
TallKapH, 3/JacTHK MybTanapaad ¢ofnanaHMiraHga Bajsapia pe3oHaHc
XOAHCACH AespaH conup GyMaiian. dnacTHK MydTaJapHUHT acOCHi xycy-
CUAT/IADHMAAH sina OWpH UIYKH, yJaapia CHHIIMPHU (IOTHII) XxoccacH 6Y-
sagu. CHETAMPHII Xoccacy MydTaHHHr 6Mp MapTa Harpyska ouu0b, cyurpa
iHa JacTIaGKH XOJMra KesHUIMAA 3/MacTHK jementra OyTyunafi cHHTUHG
(1oTuan6) KeTraH sHeprHs MUKHOpH Ounax HipoxanaHalun. MabiayMmkH,
OyHall 3HEPrUAHHHT MUKIOPH THCTEPE3HC 103ack OMiaH YiaYaHafH, SbHU
narpyska Quum OA1 (173- maksn) uksurd Ounan Harpy3KacHsjaHMuIN 3cCa
1BC un3anru 6unan udoaanaHca, y xo0uaa, Mydrara 6yTyH/nai CHHIHG KeT-
ran sueprua OAIBC wuuHr losura TeHI Gymamu. By sHeprus smactux
3/MeMEHTJIAPHUHT AedopMalMsIaHUIILA XOCHT Oyaafurad HYKH Ba TalIKH
uiIKaJaHura capdiaaHagy.

N7

281



dnacTHK MydTaJapHHHT CHHIIM-
M, PHLI XOCCaCH BaJl1apia XOCHJ 6yia-
HM IHray JMHAMHKABHH KyWIAPHHHT
/ canbéui TabCHPHHH CycalTHpHIIra
HMKOH 6epyBuu OMpaaH-GHp BOCHTa-
ZHp.

Mypra rapkubuaarn 3JaCTHK
9JIeMEHTJIap MeTa/uIAaH (TpyXKHHa,
MJaCTHHKA Ba iy KaGH/iap) €KH Me-
- TaJjyMac MaTepHaJaplaH (pESPEI;la,

0 C ¥, Ypgp. T1acTMacCa Ba GolllKasapAaH) Taiép-
173- wakxa. SuacTHK MydraHHHr r'HCTe- naHam{' i
peauc JMarpammac. Kyduza ana wyniad Mydranap-

JaH 6ab3HJIaDHHHUHT TYSH/IHIIH XaM-

Ja yaapHu Xucofmaw Macasnajapu OHIaH KHCKaya TAHHWHG YHKHMJIaIH.

89-§. INpyxuna 6unan TabMHUHIAHraH THUAH mydranrap

_Bynpait Mydranap snactuk ssieMeHTH MeTa/wlaH TaWépsaHraH KOM-
neHcauuAa0ByM MydTasap Huuaa Huc6aTaH Ky UUIATHIAAMTaH A2 DHAND.
Yaap MaxcyC WAKJAary THILIH HKKHTA spHM Mydragan (174-waki,
1 Ba 2) n6opar. SIpum MydTa THILIAPY 3 HIOH U3H KHIHO YpairaH npyxHHa
4 Bocuracupa 6up-Gupura Gorsanafd, llpyKHHaHMHT KY3FaJgH6 KeTMac-
JUTH Ba [I€Ta/VIapHUHT YaHrgah CakJaHHU YYyH siDUM MydTasap HKKH
KHCMZAH HO0PaT KOXKYX & GujaH GEpPKUTUNANH; KOXKYX 3ca 60aT/1ap BOCH-
TacHaa OUPUKTHDPHIALH

“Koxyx Mydrara moét Gepu6 TypaguraH MMl Ba3udacHHH yTaiaH.
IyHHHT yuyH YHHHT sipEM My¢Ta ycTHra 6eBocHTa TerH6 Typajuran KHC-
MHra 3M4JIarHy KyiumagH,

SlpuM MydTasapiaru MUl THIUJIADHHHHT KYHIAJIAHT KECHMH UKKH XHJ
6y Mymxnu (175- waka a Ba 6). Yaapaan 6upu  MydTa GHKPJHTH-
HMHT y3rapMac, MKKMHYHCH 5Ca y3rapyBuaH OyJHIIHHM TabMHHJAMIH.
Kynpanaur kecHMHUHT GUp HHYM XHJIH YUyH TabCHP 3TaéTraH Kyysaap opa-
cHaard macoda, HarpysKaHHHT KaTTa-KHYHKJHTHEAH KaTbH Hasap, y3-
rapmac MHkAOpra -— 2a ra tedr 6ynca, HKKHHYY XHJIH yuiyH 6y macoda
HarpyskaHMHT MHKIOpHra kapa6 yarapaau. IIpykHua OGnsan TabMHHJIaH-
raH My(QTajapHHHI V/a4YaMJapMHH KyHHAarHya OJIMII TaBCHSl STHJALH:
THILIAD coHM 2z =50 ... 100; mydranunr cupTiu gnametpu D=(3...3,5) d,
KOXYXHHHT 3HH B= (1,35  2)d; apum Mydranapgarn THuiap 6anany-
JUTHHHHT ypTacuias yTraH aidnana anamerpu D, = (0,7 0,8) D

Dy
THIUHHHT Kajamu ! = m _ZYP', npyxuHauuur s3uu b= (0,8 1) ¢; npyxu-
HaHMHT Kaluuadrd h = 0,2 b,

Byuna#i V/yamad mygranap BadsMapHHHT VK GViiH4a CH/DKMIIHHHHT

A =4 20 mm, paauan cu/oxkumauAT A = 0,5 3 MM Ba Oypua-

rHi  CHKMIIMHHET A = 1°15" 6yJaumira uMKoH Gepaau.

c

I
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\ a Haepyaracus (P=0) 0O //az,ay:miu.a (p=0)
' b 2

—_:l z “;ﬁ‘ -p ) Za b

A

14 !
Hezpysnanu Iy
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Yma Hazpy3kanu
C
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174- waka. TlpykuHa 6uian TabMuH- 175- waka. TpyKHHa GuJIaH TabMHHJAHTaH
JaHral THUMH Mydra. THUWIMA My(hTalap THWMHUHT TY3HJIHIIH.

3,IaCTHK 3J€MEHTH MeTaJiiMac MaTepuasiaH TalépsaHraH KOMIIeHCa-
UMSI08YH MydTaapaaH HucbaTaH Ky MILIaTHIaJMIaH| BTyJIKa 6apMOKJIH
MycdTainp. By MybTanuur Tyspauuin ¢.1aHellsIn MydTaHHKHra yxuau 63-
740, NKKUTA ApUM My¢Tagad ubopat(176- wakm), Slpum mydranap Oup
yuuia peabbacu 6ysran 6apMor/aap épaamuga 6up-6upu Ouian GHPHKTH-
puaain. BapMoksaapHHHT spum MydTasapgad Oupuaa Koinamram Kuc-
MHId 3JaCTHK MatepHa/iaH (pe3nHajaH) Taf€pJ/laHra BTyJKa (I BapHAHT)
€KW KYHIaJaHT KeCUMU Tpaneunus laKJHga 6yJjray 6Up Heua XaJaxka yp-
HatHIran 6ynanu. BTyska éku xa/iKa KeCHMMHHHT GanaHJMry Huc6aTad
KatTa 6ysaMaranaurd tydadnn, Kuuuk guimatian (A,= 0,3 ... 0,6 Mu;
A, = 1° raua 6y.iraH) cuIKKIapraruia UMkoH 6epanu. byunpait mydra-
Jap, KYnuHYa, 3/7€KTPHK JBHraTeJHMHT BaJu OMIaH IOpHTMa BaJHHH OH-
PHKTHDHLUI yYyH HILIATUIaAH, Yaap 6ypOBYH MOMEHTHHHT KHEMAaTH Xamaa
BaJIUHT {siuaMaapura kapa6, TOCT (MH 2096—64) xanpassiapiaH TaH -
126 onuuagu. Tanaab oauHrad MybTaJapHUHT MYCTaXKAMJIUTHHH TEKIIH-

I Bapuanrn
T e

2

!/ Bapuarm

176- waka. Brysaka-Gapmokau mydra.



pu6 kypHmza GapMOKJap STHJMINra Xamia pe3uHa JetaJHMHr OapMoxka
Tern6 Typrad ¢ upTH Oyfinua saunuumra xuco6naHafnd. ByHMHT yuyH aB-
BaJIo xap 6up GapMOKKa TYFPH KeslafuraH Ky4 TONUJIaLH:

F=Ky, (369)
Diz
6y epia T — Mmydrara Tabscup 5TyBuM GypoBuH MoMmeHT: D; — €GapMoOxsap
XKofNamray. afiaganuur AuaMeTpH; K — MII peXHMMHHM Xucobra OJIyBUH
Koabduuuent; 6y Kospduuwent kynuuya, 1,6 . 2,5 xusan6 onmmany.
BapMox Ba 3sacTHK snemeHT KyfHaard ¢opMmynajap acockia XHcoG-
JIaHau:

M Fl
= = g f N 370
or 0,1 ad? 2.0,143 1051 (370)
. - OTK®
= - < ’
33 Dldllz [UBS] (371)

6y epna z — Mmydrajary 6apMokJap COHH; [— GapMOKHMHT '2JaCTHK 3Je-
MeHT JKOHJAINTHPHITaH KHCMH Y3YHJUTH, d;— GapMOKHHHI JRZMeTpH,
[0,,,] — PyXcar STHIraH 3ryBUH KyuJaHHII (6y KYWIaHHIIHUHT KUEMATHHU
45 mapxasu nyJaar yuys &0 . 100 MIla KuJIM6 oaMIN T4ECHA 3THJA-
Au); [0,] — 371aCTHK 3JIEMEHT YUyH pyXCaT SIHATZH S3)E'H KYUJZREIL,
ysunr guimata 1,8f. 2,0 MIla xusm6 oJMHAMM.

90- §. Bomkapunaauras yJaoBud mydragap

Doumkapunagural yJjoBuM MydTanap afnaHaétraH €K THHY Typras
BaJIJIAPHH HCTaJ/IraH BaKTAa yJall €K aXpaTuil yuyH Huntatuiagu. bys-
Jaf Mydrasap uumiaml NPHHUHMNIHTA Kapa6 MKk rpynmara 6ysiuHagu:
4) THLLJALIMII acoCHia nuIafiguran (KysnauokJau Ba THULIH) MydTanap,
0) MIIKanaHMID acoCHAa Miwiaiaura (GpHKUHOH) Mydraap.

DBoukapunagurag MygTanap BaJVIADHHHT CH/KHIIATA HMKOH 6epa
onmaiinu. YnapnaH ¢ofigasaHuarasfa BaJJlapHUHT  agnbartra KaTbHi
ygnom GYanAIIH Tajab KHIMHAIH.

®puknHoH MydrajsapHH OOLIKADHUI MeXaHM3MJIADMHHMHT XKyna Kyn
TYDPH MabJayM. YJiap Ty3HJIMII Ba HIIJAIl NDUHUKNHra KapaG Gup-6upuaan
dapx kuaafu. XapakaTra KeNTHPHII NDUHIKNKra Kypa, Oy Mexanuam.aap
3J/1eKTPOMAarHHTABUH, NHEBMATHK, IMAPABJIHK Ba MeXaHHKaBHH TypJjapra

6yamnann. ol
Kyaauoran mygmaanap

By Mybranap KyHpansanr cHpTHa THULIAUIMI YY4yH MVJKa/AnaHTaH
THIIAPH 6 YiTaH (KyJa40KJIH) HKKHTa ApHM MydTaaan nbopar(174- mak.).

W xapaésuzpa spuM MydTanapaad GHPHHUHT THUIIAPH HKKHHYHCH-
Jary THILIap opacura KuHpanu. Spum MydranappaH 6MpH Bajara MabJayM
THFU3JIMK OW1aH yTKasWIagW Ba INMOHKA BOCHTacHIA Maxkamaab KyiHu-
Jaji, HKKHHYHCH BaJ yku O6yf#aa6 Gemasnon CypHsa oJafuraH KHJHOG,
AyHanTHpYBUM LIMOHKA BOCWTacCHAa ypHaTtuiazu., By xon mkkana sipum
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177- maka. Kynawokan mydra.

My¢TaHu GUp-6HpHra HCTaJraH BakTAa yJall éKi GHp-GupPMIaH MCTaaraH
BaKTAa 2XpaTHLU UMKOHHMHM Gepanu, ByHuHr yuyn K¥y3ranayBuan Kuau6
YpHaTHAraH spUM MydTa Maxcyc xypHyMa BocHTacHaa Baj Oyina6 yanra
€KH YHITa CHIDKHTHJIAAN,

Slpum MydTanapiars THUJAPHHAT (KyJauyOKJApHHHT) ILUAKJAH Xap
XHJ 6 YHIIE MyMKHE, Y 1apAaH KYIIpoK HilIaTHIaAMradaapy 177- wakana
TacBupJsaHrad, ETakuM Bas rox GUp TOMOHTra, rox HKKHHYM TOMOHra aiija-
Hajuran Oy.ca, Tpaneuus MMAK/JIHAATH THWIAAD HULIATHJITaHH MabKYy.JIl.
Arap eTakuyH BaJIHMHT aiiJlaHHIUK JOUMO GHP TOMOHTa 6ysica. THULIADHUHT
IAKJIH HOCHMMETPHK Npodusin 6yirann axww (177-maxn, 6). YMyMmaH,
IUYHH Ha3apia TYTHU KepakKH, XapaKaT BaKTHAa KyJauoKaAd MydTaHH
yJall THIJIAPHUHT CHHHLI XaBUHM TYEaupaid. [IyHHHr yuyH Mydranu
BaJ CeKMH adaHaérraHpa €xku OyTyHJal TYXTaTWATaHga YyJaul TaBCcHA
3THJAH.

Kynayokau MmydTanapHHHT Huuall MyAjaTd, acocaH, THULIAPHMHT
efHIUII AapaXkacHra, THULJIAPHHHT eHHIHII JaPaXKacH 3ca Y14 PHHHT CHDT-
Japuiaa XocHa Gysanuran 33yBUM KyY.TaHHII KHAMATHTa OGOF/IHMK. D3YBUH
Ky4JaHHIUHHHT TaKpUOKRH KHAMaTH KyHuaaruya aHuKJIaHau:

o =—2T _ <o
" Z2bh(D—Dy)

Gy epaa z — sApuM Mydrasary THmvap coHd. DyHlaH TamKapd, KyJiauok-
JIADHUHT 3TYBYM KywlaHWwW Oyiinua MycTaXxKaMJ/IHIH XaM TeKIIpHO K\'pu-
Jaau:

(372)

sabs

Fb KMb
O =W, = TO Dy Wy [Oarh (373)
6y epla b — KynauoKHUHT Galamimury; W, = hg- — KYJMauoK KeCuMu-

HUHT KapUmMJHMK MOMeHTW; D Ba D;—CHPTKM Ba MYKH JHaMeTpJap.

Kyaayoksap uir CHpPTUHMHT eHH/IHINra YMAAMJIHJIHTHHU OLIMpUUI YYYH
yJap LeMeHTHTJaHafy; Gynnait mydranapun 15X, 20X wMapkaau ny.jat-
Japjan TaiépJaamr TaBcus 3tuaand. yuaalt KasqvHramaa, Tuny Typrasja
yJdaHafuran mydrajgap yuyH

[0.,].=90 ... 120 MIa,
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C eKHH ailJianaéTranjia yJaHanurag Mydratap y4yH sca

lo,,] =50-... 70 MIla
6ynanu.

Bowkapuiaguran ynoBud Mydranapian sHa 6HpH THULTH MydrTanap-
aup. By mydranap xam vkkuTa sipum Mydragan u6opat 6ysu6, ynapaau
OMDH HUKH THULIH, HKKHHYHCH 3Ca CHPTKH THILIM FHIAMPAaKKa yXiIaul
6yaanu (178-wakn). By FHaMpakaapHuHr MOAYJ/IApH Ba THULIADH COHH
6up xun Gynmanm.

Mydranu yaam €KM aXpaTHWI yuyyH ApUM MydTanapaaH GHpH  BaJa
Vku 6Viina6 cypuamand,

Hemak, THuLTH My¢TaJapHHUHT HULIAWH XYAAH KYJaYOKIH Mydra-
JapHUKY Kabuaup. Bupok Ky/aauoKaH MypTanapia THULIAD SPHM  MydTa-
JIADHHHT €H CHPTHAA, THULIH MY(}TaJapHHKH 3Ca8 UMJIUHAPHK CHPTHA 6V-
JIazH.

Tes-Te3 ys1a6 Ba axpaTub Typuul Tanab 3THIATaH XoJ1apaa (MacanaH,
apromobu/l1apAa) THULIH MyQTalapHHHr CHH XpoHH3aTop neb
araqraH TypunaH ¢oHaaJaHHIaH.

CHHXpOHM3aTOPHHMHT TY3HJIHIIH Ba HULIAII NpURUunuHy 179- wakasan
TYWyYHHO OJHII KHHHH 3Mac.

ByHzna Mygranunr cypuaaiural KUCMU / MKKH TOMOHJIamMa HUILIadH-
raH (puUKLUHOH MypTa 2 6unan TabMUHAaHaAH, CypHIAIHTaH KUCMH  YHITa
€KY Yanra CH/KWTHJITaHAa ypTara :OH/AITHPHATray UIapHK BOCHTacHAa
YK 6yitna6 Aynaaran Kyd GpPUKLUHOH SPHM My(TaHH XaM Xapakarra Kej-
THpagn. HaTwkama TuwmiaD UTaWIMITa KHPryHyd Bajaap (QPHKUHMOH
MydTa BOCHTacHga y/naHajiu. SBHH €TaKJIaHyBuM Baj AacT/1ab (pHKIHOH
MydTa opxa.u xapakaTra Ke-

Jaapu. llynnan cyur cypuna- a /
O—>
JUTaH  KHMCM CH/DKHTHILAA 2
JaBOM 3TTHPHUJANG, THIILJIAP =
Hnawrupuaagu. Haruxaga — : \
THULJIAD aiilaHMa XapaKaTHH
Ba GypOBYUH MOMEHTHH y3a- . \
TYBUH aCOCHH 3JE€MEHT CH- A\ ] r”'ﬂ_)
; .
L
— ) O—
/ —
— —— 1 5 \
7 =
: = )
178- waka. Bowkapnaanuran 179- wak.1. CuHXPOHU3ATOPHHKL TYSHIHLIM.

THLILTLL M}'(‘;TaHHHF TY3HINLH.
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¢atuna xuamat kuna 6ownaian. Wysaaét KuanG, CHHXPOHU3ATOPHHHT
HIITaTHAHIIH THLIH MyGTaapHHU yaaWAa XocH1 Oy1aqurad IMHAMHKABH ft
KyunapHu KaMaHTHpain Ba MyQTaHHHT PaBOH XaMmjia HHCGaTaH GHp Tekuc
MIaliHHE TabMUHJIaHaHN,

Ppukuyuon mygmanap

Bowxkapunaauran y/1oBun MydTanap cupatuaa ¢pHKUHOH MydTamap -
Jau Kynpox ¢ofizanaHuNail, YyHKH Oy MydTanap BOCHTACHAA €TaKuH
BaJIHMHT XapaKaTHHH TYXTaTMal, yHHM €TakJaHyBuM BaJ OujaH  yaam
aHua ocoH, byH7a eTakyu Bas1 €Tak/JaHyBuM Ba/jra, YHUHT TE3JHUTH KaH-
Aaii 6y KA KaTbH Ha3ap, yJaHaBepaau. Kysauokau Ba THWAM MydTa-
JIapHH 3Ca IOKOPH Te3;jukAa yJall xaBduuaup. bynaan rtawkapu, mexa-
HU3MJa yTa Harpyska xoAaucacu pyi 6eprad taKaupia XocHJa 6yjaauran
xaBdu BasHAT GPpUKUHOH MypTaHHHT APUM MydTanapu opacugars TV.ia
cupnanuu xucobura 6aprapad KuaMHAM.

MiikanaHaauras CHpPTJIapHUHT  HuUCOAaTaH Te3 eHHJMIIH  (PHUKLHOH
My(TaJapHUHT acOCHH KaMyMMTuaup. PpHKuMOH MydTanap uur cHpT.Ja-
PHHHHT WIAKJHUIa KYpa Ky#uaard yu rpynnara 6 yJIMHULIA MyMKHH: a) JHCK -
JH MydTasnap (M CHPTH TeKHC); 6) KOHyCCHMOH My@Ta/iap (MW CHPTH
KOHYCCHMOH) ; B) KOJIOAKaJH. J€HTaqd Ba Gowka MydTanap (UL CHPTH
UMJHHAD LIAKJHKAQ),

Bynapaad Kympox HULIaTHIAafUTaHH JAMCKJIH Ba KOHYCCHMOH Mydra-
Japiup.

Huckan mydranap. Bynaai MydranapHUHT 3HT OLIMHCH HIIKAJaHULI
cuptsiapu 6yaraH MKKHTa sipuM Mmy¢prajaH uGopar (180- wakm). HApum
My¢rasnapaaH 6upu I Baara Kysraamaliaural KMAMO YpHATHIAAH, MKKHH -
upcH 2 sca Baa YK 6Yilna6 6emanon cypuaa ogaid. Basiapuu Oup-Gu-
pura yjail yuyH, CypHJI4iurad spuM MydTa Ky3Fajamac sipuM MydTara
Q kyy 6usaH cukuaaad. Byuaa xocua 6ynaguran HIWKAJaHHW KYYHHHHT
MOMEHTH KYHHMIaru4a aHUKJAHATH:

M, =QfR,, =T, (374)

b‘lDz———)mcmap LI CUPTHHHHT Vpraua painycu. Keatu-

6y epia R =
pUJITaH MIUKAJAHMII Kyys aHa Wy paisyc 6yiinab TabCup 3Tan, 1e6 Ka-

6y KUJIMHAIH.

/(L0
N /2 g O
2 N )
q
—~
N o _D T :7'
Q . : ®
Z
180- waka. Hduckmu dpukuuon mydra. 181- mak.7, Kyn amc kau dpukunon

mydra.
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Q HuHr GypOBUHM MOMEHTHH y3aTa OJIHII yuyH Tajga6 STHIAfHraH Kuii-
MaTu KyHujaruua aHHKJaHagu:

=Tk
fRip'

Oy epaa K — HII peXXMMHHH XHCOOra osybunr Koshoduumenr, CHKYBUH
( KyYHHHT KaTTa KMAMaTra sra GyJIHLIM JIO3UMJIMTH (PHKIHOH MydTasap-
HHHI KaMyMJIMKJIapHaaH 6upuaup, By KaMuHJIMKHH MabJayM Hapa)kajga
Gaprapad xuaum, sbHH Q HUHr Tajgab 3THIraH KMHAMATHHH KaMaHATHpHIN
MaKcanuaa Kym aucKan mydranapaad (181- makia) ¢oidpananunanu, By
MydTajap CHDPTKH Ba HYKH Rel arajyByH MKKH TPyIIa JMCKJAapAaH Ty-
suirad. CHPTKH QHCKJap Yam TOMOHZArH sipuM My¢ra 6HIaH, HUKH AMCK-
Jap sca VHI TOMOHAaru spuM Mydra OuiaH GHPHKTHpHAraH OGyJaju.
BoillkapuiaguraH MeXaHM3M BOCHTacHAa AuCKJaap Oup-OHpHra CHKHG
Kyinnumy Ba kepak 6yaranaa axparunHiiy MyMkuH. llIynn nasappa ty-
THLI KepaKKH, Oup-0ipHura CHKHG KVAKIraH HUI CHPT/IaDHHHHT XaMMacHzaa
HUWKAJaHUW KydH naino 6ymanu. lynusr yuyn mydra Kyingara ¢popmyaa
acocHaa xucobsanaax:

(375)

KT=Qfz R; (376)
EKH T _
@= feRyp,

6y epia z— MwKaJaHaluran cUpTaapYxyprTnapy coHu:
& (Z=n—lli

n — JUCKIap COHH. "y

Jemak, ZnameTpsapH XaMmzd CHKyBYM Q KyunuHT KMHMaTH OHp XHJI
6yaranu xonfa, Kyn IHCKIH My(pTajnap HKKH AHCKJIM Mydrara Kapa-
ragja z Mapra Kyn 6ypoBYM MOMEHT y3aTa oJajd.

Bynjan Taukapy, y3aTHJIHIIM MyMKHH Gyiran OypOBUH MOMEHTHHHT
KMAMaTHHE CuKyBUM Q Kyy Ba MIUKaJaHMW KosdduuueHtH f xucobura
OlIMpHUI XaM MYMKHH. Bynaa Q HHHT MHKIODH MUIKAJaHYBYH CHPTJIAP
y4yH pYXCaT ITHAraH GOCHMHHUHT KHAMaTH OnJian uerapasaHaju:

Q< T (D} —Dy)pl (377)

Pyxcat stuqran  Gocum [p]
HUHT KHiAMaTHHH 69- XKanBaigan
OJIHII MYMKHH.

Konyccumon mydranap. Bys-
nait myopranap ¢puKIHOH My¢pTa-
aapuuar 6up Typu 6yinb, ynap-
Jary MUOIKQJIaHHIl CHPTJapH Ko-
Hyc wakaufgagup (182- waku)
SpuM mydranap OGup-GupHura Q
6us1aH CHKMJITaHga yJaap-

182- wak.1. KOHYCCIMOH AUCKT  (DPHK-
HMOH MydTa. Ky4
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69- xaasaa

®pukunon mydranap ydys pyxcar stuarad Gocum [p] Ba MIWKadaHHWM
KoappHuHEHTH f

o ganaunaran MaTepuan [p] MIa i

Mot 6unaw ylIJaaraHga

To6aanran nyyar toGjaHraH nyJaat ycTHA2 0,6 ...0,8 0,06
Uyan To6jaHraH nyaaT Eku yysH ycTuia 0,6 ...0,8 0,08
TeKCTONHT MYJAaT YCTHAA « o . . « . .+ . 0,4...0,6 0,12
MeTann-kepaMuKa ToOJauran nyJaar ycruaa 0,8 0,10
Moficnammanaranga
Ilpeccnanran ac6ecT NyJar €KW uysH ycTHIa 0,2...0,3 0,30
MeTann-Kepamuka TOGJaHray mysnaT ycTHia 0,3 0,40
Uyau To6nanran nysar KM uysH ycTHIA 0,2 ...0,3 0,15

HHHT YPHHHII CHPTHA COJMHIUTHPMA GOCHM p TABCHPHAA HIIKAJAHHLI KyUn
pf xocun 6ynanu. BypoBun MOMEHT HUIKa/IaHHILI KYYHHHHT KOHYC ailiaHa.
cura ypuHMa Gyaran Taurkii STYBUMCH 3Ba3ura y3aTHIagH. AHa ury xou
55THGOpra OJIMHraHAa, CypHAafdraH KHaIUO YDHATHJIATAH sAPUM MydTa-
HHHI MYBO3aHaT WapTH KyHHaaruya HoranaHagu:
Q= ptnD, sina; (378)
o

D_
KT = M, = pfon =" (379)

6y epila T — 6ypo31d MOMBATHHAL Xxuco3dd Kuilmary, M, — vukatagdur
KYYHHHHT MOMEHTH,

IOxopunary TeHraMamapHu 6uUprandkia edud, Kydularddd XOCHJ Ku-
J1aMu3:

kr=m, =2 L _o%ep (380)

6y epaa f' = ﬁ;— KeJTHPUJIral MuIKaJdaguuw xodbduunenty.

K{puuu6 TypubAHKH, Q HE KaMafTHpUW Y4yd f' HHM KaTTaJalITHPHII
Kepak. f’ HYM KaTTaMaWITMPUUI yqyH 3Ca o HU KAYpaHTHphiL Jo3uMm. Bu-
POK o HU XalJaH TaUIKAPH KHYpafTHDWUI TaBCUA STU/IMAAAM, YYHKH OyH-
Aai Xosja sipum Mydranap Gup-Gupura KuncJawuG KoJaub, y/IapHU ax-
paTHil GupMyHua Kuiudjawans. Bysgat xondaumdr onazuau flommur  yuyd

o>t =larctelfi
GyadutiEd TabMadMaw Kepak. Ojarfa, o= 15> Gyraau.

Hua cupraajuauir efandanra yd 1aMadadcd Kyiaaard JpopMyista acocu-
Ja xucobJaHamu:

— Q
p_anypsina <Ipl. (381)
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KonyccuMoH — MydTasapHHHT

TallKM yayaMmJapu JIHCKaH Myd-
4 TaJlapHUKHra Kaparauja GHpMYyH-
2 _/3 ya Karra 6ynaau. Ulynunr yuyn
2 e ysapaan HucbataH KaM doiinana-
: > HHJAIH.

N lnemBaTHK 1UMHAIH  ULHIAHH]-
~ pux mydranap. bynnai mydraaap
- J CYHITH HuanapjardHa HiuJgaTHJaa
7//// \\‘\\\ Gownagu. Ysapiaru I Ba 2 apum
/ N My¢Tajap opacura pe3MHaAaH Taii-
épJaHraH Ba XaBO TYJAAMpHJraH
Kamepa GusaH TABMHHJIAHTAH HHA
- 4 xo#nawrupunagk (183- wax.a) .
[Ixran¥Hr HykH KHCMHMra  Gup
183- waka. [THeBMaTHK wWwHHAIH Mydra. Heya KaTjaM®  aHTH@DHKLHOH
MaTepHaJsgaH TafiépaaHraH KoOJIOX-
Kagap 3 konmanaad, IlIuHa kamepaCH WTynep & BocHTacHma OGoll-
KapyBYH MEXaHM3MHHHT XaBO Maructpasu Ousay tyramaau. Kamepara
XaBo GepHJIHIIY GHJIaH IIHHA IUKIIaa) Ba YHUHT HUKH KHCMH ApUM MydTa-
JIaDHHHT YHI TOMOHIATHCHTa Mab/ayM Kyu OHnaH cikHnagd. Hartwkana 6y
epa MUIKAJIaHUII KyyM nmaigo 6ysnu6, 6ypoBYM MOMEHT y3aTHLIra MMKO-
HUAT TyFusagn. ByHzaalt My¢Ta O6Hp BakTHHHT Y3HAA XaM KOMIMEHCAlHs-
JIOBYM, XaM cakJaruu Mydra Basu(paCHHH yTalam.

HHALUMIT HYKH KHCMMTa KOHJ4liraH Ba acOCHH M CHpTH OVarad
KOJIOAKAJIAPHUHT efu/yIuM MydTa HIIMra yHya TabCHp KuaMaian. By myd-
TaJJapPHUHT aCOCHH KaMUYMJIMCH LIYHAAH HOOpaTKH, auya KHMMaT Typaiu
Ba pe3uHa Te3 3ICKUpan.

KosonkaHuur efuauwra dYugamaugurara Goraux Oyaran OypoBum
MOMEHT KYHHIaruua aHuKJIaHajgu:

KT = [pl fom = (382)

!
2

~

ANAONANNINN
N

VA
y/4

Kamepa numaaru GoCHMHUHT 3apyp KMHMaTWMHY aHMKJALIla KYHAHAArH TeHT-
JuKAaH GoifaNanuIafu:

KT =(Q+F)F,

Q=(¢—A4a9)S, (383)
6y epia @ — kamepajlarn GOCHM HaTHXKacula KOJIOAKAasjapra TabCHD 3TYB-
u Kyu; F, ——KosolKanapra TabCHp STYBuH Mapka3laH KeOuuMpMa Ky,

S = n D b — KaMepasuHI' aKTHB CHDTH; ¢ — Kamepalarn XaBo OOCHMH,
6y 6ocmym, oiatiaa 0,6...8 MIla 6¥nann; Ag — mvsanunr J2¢opmauus.ia-
Huuybra capdJuanaiuran Gocum (6y GocuM, onaraa, 0,05 Mlla ra Tenr).
OpUKUHOH MybTaTapHHHIHWAA HMKOHHSATH,
dpHKuHOH My(TaJapHUHT HILMAl HMKOHHSTH, acocaH, O6up-Oupura nui-
KaJaHyBUM CHPTJIAPHHHT €HHJHUIra Ba MCCHKAMKKA uulaMauaudry Ounas
6earusanany. Bupok ¢puxkuMOH MydTasaprd efinaumra xamaa HCCHK-
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JHUKKa Xucobuaam mMabayM cababmapra xypa 6upmyunda kuiind. IIyHYHT
YUyH XO3MPTH BaKTAA HUI CHPT/IapUAa Xocus1 OY.1aguran coqumrupma 6o-
CHMra acocJaHraH xucobaaun ycyauiaH kynpox colinananunaiy. Xucob-
JIall y4yH 3apyp 6yJran COTMIITHPMa GOCUMHUHT PyXCaT 3THJTAH KHAMaTH
[p) Xxamaa uwkanaHHU KOSPHUIKMEHTHHUHT KHiiMaTH 69-KajBania Kei-
THPHJITaH,

JKansanna keatHpuara xuiiMariap ypraua TesqMrH v =~ 2,5 m/c
6yaran Ba coatura 100 mapraraua ynaHu6-axpaTub Typuaaguras mydra-
Jlapra TaaaayKJauup.

®pukuuoH Mydrasap yuyyH HOLIATHAAAMraH MatepHasiap GpHKUHOH
y3atMaJsap y4yH HIVIATHIAJHraH MaTepUHa/IapHHUHT Y3HIHP.

91- §. ApromaTHk mydramnap

ApTOoMaTHK My(dTasapHHHT HILJIATHIMIIMAAH acoCHH Makcag 3apyp
6Ynub KosraH xo/sapaa BaJaJgapHUu GUP-GHPHIAH ABTOMATHK DAaBHLIAR aXK-
patvwiaup. Macanau, yta warpyska xo/japd pyi OepraHza MallMHa Je-
TaJJlapuMHH CHHUO KeTHIIJAH cakJjall yyyH cakJjarud MydrazaapiaaH ¢oii-
hERELVHENNS

MabayMm MuKOp Harpyskara xuco6aaé Kyduarad ¢HpHKUHOH MydTa-
Jap wysaap xymiaacugauaup. Cagaarug mygranapian sHa GHPH MaIMHAAA
¥Ta Harpy3Ka xoJ/1aTH cogup O6y/aran xosmapia CHHUG KeTalHuTaH 3JeMEHTH
Gop mydragup Bynga#t mydranapHHar TypH xdaMa-Xua 6y.ub, ysiapaan
SHr oinuitcu 184- wakaga Tacedpaanrad. By mydra nynar 6apMokaap
6unaH GHPHKTHPHITaH HKKHTA ApHM MybTanad ubopar. By 6apmoxnap-
HUHI VPTd KMUCMH aTaiyia0 MHTHYKaJaWTHPUIraH, yTa Harpyska XO0JMaTH
conup Gyarapfa yaap asa Uy KUCMHAAH CHHAAH.

ByHaait My¢rasapHuHr acOCHH KaMYMIHTH LIVKH, 3apyp Oyaranna
6apMoKsap TycaTiad CHHMaHiH, YYHKH y nyyiat OYy/rasy yuyyH CHHMWAH
OAMH MabayM fapaxa uyauaaau. Ulynuur yuyn Oymgaft  Mypranap
VyTa Harpyska XoJaTH COAHp OyJsranfad KeHHH XaM MabJyM BakTraya
OypoBun MOMeHT y3aTa oqaiH. By geran cy3 mexanusmaarn Gowka netas-
JlapaaH 6upopTacCHHHHT CHHUG KeTHUI XaBpu caxitanHu® KOJafH, geMak-
aup. Bapmogaapuunr Huc6aTaH Te3 CHHMIUMHM TabMHHJAW YYYH YJIADHH
MabJayM KaTTUKJIHKKaua ToOJ1all TaBCHS 3THJAAAH.

Maprxasgan KouHpMa MyodpTaaap. Dbynsalt mypra-
Jap afiylaHHLI COHU MabJiyM KMAMATAaH OpTranjia BaaJapHu yaad, an1aHuiu
COHM Kuupalrania y.napHu Oup-Gupuia axparagu. llynpaii kuau6, Gy
MyTanap afjaHul COHMHUHT KHiiMaTHra Kapab, Ba.l.1apHM aBTOMATHK
paBrulla y.Jjab-akpatub
TypHIl MakKcaguga Mjia-
THaagu. Bbyunaft Mydra-
JlapliaH UYKM €HyB fBUTa-
Tend OinaH MulTafiuraH
MaulHHasnapaa dofinana- i
Huaradim mabgya. [ys-

-lall KuJuHTraHjga, aMJia-
HULLTAp COHM KaMaiiub 184- waka. CakJarid Mydra.
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185- war1. Mapxaagan xomnpma Mydra.

KoJiraH nBuratesb GyTyHsiall TYxTa6 KouMaiiiy, YyHKH allaHnLl COHH Ka-
MaHuuy 6unan Myra IBUraTe/IHH Harp y3kajgaH 0301 Kuiaau. BunoGapuy,
y al/IaHMWLIIAP COHUHH Te3 OLUKPHG OJIHII KMKOHHATHIA ora  Gy/1aan.

Mapkasnau kounpma MydranapHuur 6np Heua TypH Masxkyn. lllysap-
AaH Gupu 185- mak.aga KypcaThara.

Mydranusr yaaHumm y4yH, MapkasfiaH KouHpMa C KyuY  KOJOAKaHH
ApHUM MydTa 6apabany 2 ra CuKu6 Kyiuwm n03uM. Bynunr yuyn C HuHr
KufiMaTh MpyXKHMHA 4 HMHT KyuyuaaH KatTa Oyaumu kepak. IlpyxuHa
Kyyd F HY BHHT 5 BOCUTacCH[a My/KaagarHaeK KU/IHO y3rapTHPHII MyM-
KHH. MydTaHMHT yrawnwy yuyn xyfingard WapT Sakaphidiud  3apyp:

2

’

FLC=mo’ =mr (1") (384)

30

6y epaa m — KOJIONKAHUHT MaccacH, Kr/cM; r — afllaHHul YKHAAH KOJOJA-
KaHUHT OFMPJMK Mapkasuradya OysraH Macoba. CM; 72 — €TaKUH 5DHM
My$TAaHHHT aiJaHMII YacTOTacH, MHH—Y.

(384) udona, 6epuiran afisaHuIIIap COHUra Kapa6, IpyKMHA KYYHHHHT
MydTa yJaHHIIK yUyH 3apyp 6yaraH KHAMaTHHHE aHHKJAlIra HMKOH Gepaliu.
3apyp 6yaraH 6ypoBYM MOMEHTHH y3aTHLITa MMKOH GepyBud af1aHHLLIAD
COHHHHM TOMHLI YyUyH KyAHIaru TEHrJIMKAaH doinanaHuaain:

KT<(C_F)fz?2_=%f_(ng—ng) (385)

6y epla z—KOJOAKAJap COHM: [— HwKaJaHum KosdxpuuveHTH; n, —
KOJOJAKaHUHT GapafaHra TeKKyHdYa GVJrad alJlasuil yacTOTacH; n; — 3apyp
6yarad 6ypoBUH MOMEHTHH Y3aTHUIra MMKOH GepyBud afilaHUII 4aCTOTacH,
= 48][:;151— npyxuHa Kyud (6y eppa y mpymsuHAlaru Caagiuik); [ =
= bh3/12 — npyKuHa K{HJaJaHT KeCHMHHHUHI HHEpUHS MOMEHTH, ‘
Kosonxa Gowmka ¢hpukuMoH Mydranapaa 6yaranu kabu, cupriaru 6o-
cuM Gyiinya xHco61aHalH,
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XVII 606. NIPY)XHHAJIAP
92- §. Ymymuit mabaymor

§ Xo3upry BakTAa MalIMHACO3/HKAA KyJa KYN HIIATHIAJUraH JAeTad-
JapiaH 6upu npyxunaaup. [Ipyusanapaan Kyduiara Makcaaiapia:

"1) 6up AeTaiHU MKKMHUH J€Ta/ra Tanab KHIMHTaH jarapmac Kyy OH-
JaH cHKMO TYpyBuM BocuTa cudatnaa; 2) Oypaw iyayu Gunan AUFMAraH
SHeprus XucobuUra MexaHU3MJApPHH XapakaTra KeNTHPyBuUH JBHraTesb
cubatuia (Macanad, CoaT NPYXKHUHACH); 3) MalllMKamapHUHT GUD KHCMUAR
Xocua 6yaran CHNKMHHLIADHAHT caJbHil TAECHPHHH §OlKa KHCMUra VT-
KasMalauran cyHgupruu cuda-
THHa (MacajaH, aBTOMOOWIb
aMopTH3aTopsapH; 4) KaTrTHK
3ap6 GHJ/1aH TabCHP KHATAH Ky4
IHEPrUsACHHH C YHAUDYBYH BOCH-
Ta cudaTHia (MacaJjiaH, TEMHp
WY1 BarOHJIap HHHHT aBTOMATHK
yJaruuJjapura VpHaTHAraH
npyxuHaJjap; 5) Kyd Ba Macca
yauam ac6obsiapuaa acocHi
aneMeHT cudaTHaa doigananu-
JIaZH.

IIpy:xunanapHuHr  y3ura
X0C XyCyCHAT/apHiaH GHupu
UIYKH, yaap R XKapaénuia
KabyJq KHAraH 3HEepPrHAHMHT
MabyM KHCMHHH §3Wra CHHI- 186- wak.1. Lnansipuk cnupath mpyikukaiap
RUDHG, KOATAH KHCMUHH 3a- ©= Wokwew. 0w oo
PYPHMAT TyrHJTaHAa KaHtapu-
wyu MyMmkuH, KynruHa xoanapia npyxuHaJap y3 BasHpaCHHM aHa iy
XycycuaTu xucobura Gaxapaiy,

Ipyxunanap kabys KuUMaguraH Harpy3KaHUHT Typura Kapab, uy-
3unyBuH (186- wakJa, a), cukuaysum (186-waka, 6), Gypaaysup (189-
WakKJ, d, &) Ba 33HAyBYM (189- makx, e) Typaapra 6yaunanu, lllakau Ba
“TYSWJHIUKWTa Kapal, NpyXHHalap UMJAMHADHK ypaMa, CIHpajb, JIHCT-
JIapJiaH Ty3H/raH Ba 0OLIKa NpyxHHajapra 6yaunanu, Byngan Ttawkaph,
NpYyXKHHaJap y3arapMac Ba yarapyBuH GMKPJMKKaA 3ra GYJHIIM XaM MyM-
KHH.

IOKopuna kypcaTnaran npyxuHa TypJapuiaH MallEHANapAad KN Hil-
JIaATH/IaJMraHH UMJIMHADHK YpaMa npyXHHAJIapaHp.

NS

NN
PP
I

N .

B

93- §. Ypama wpymunanap

Bynpait npyxHHanap KyHaasanr KeCUMH 10Mpa KM TYFpH TVPTOYp-
HaKJ/HK WaKJAKJaTy CHMJapAan Taiépaananu (186- maxn),

Cumnapaan Kynpox HIIaTHIaAHIaPy KYHAaJaHr KeCHMU JOMpa LIaK-
JAuaary cHUmJaapaup. Bywpai cumaan TailépianraH npyXHHA ap3oH Ty-
waan ea OypaquIira xaM AxXIUH HIJaBau,
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2 P Kyupanaur xecumu TyFpu TypT-
- | Oypyak/JuK CHMAAaH  Taiép.saHraH
Y NpyXHHAMapIaH  KaTTa Harpyska
TYWIAAUraH Ba YOKOPH OHKDJHK Ta-

e P Ma6  KHIMHATMraH Xosnapha doii-
N g Aananunain. AMpHM xouapaa ypam
XOCH/T KHJYBYH 3JIEMEHTH GHP Heua

§ 7 CHMIAH Tal€pgaHraH npyxuHaIap
. HUUIATHIaAH. ByHnai npyxunanap-

d HHHT 3JaCTHKJIUK XYyCyCHATH AXIUHA
-

6146, MyCTaxKaMIUITUT K IOKOPHKD.
4 losldeK_ yJap KdUMMaT Typagd Ba
y3rapyBuaH Harpyska TabCHpHAaH
P T€3 EHWITAHJIHTH yUyH yJapAaH Kym
doigananuMain,
L
187- mak.1. TIpy»KHHaHHHT acocHit reo- CHKHJIHLH yT-[yI‘-JI MYyJlxKa/iaHran
MeTPHK NapaMeTp.iapH. NpYyXUHAJTAPHUHT YpaMJlapH opacHjia
Mab/yM 3a30p Kosaupuaanu. byunan
TAliKAp¥, YJ/ApHUHT HKKH YETH Te-
KUC.TUKKA YPHATHMII y4yH MOCJIAWTHPHIANM (186-wmaks, 6). Uysumypua
NpyXuKa ypamsapH y3apo xunciamrad 6y1agu. Bynnail npyAKunanapsuur
MKKHM YeTHIAard yd/aapH Hirak KypuHHIINAA Oyku6 kyhAunagu, By marak
NPYAUHARKE MYJDKANAaTH xkoiira YpHATHIY yuyy KHAHHAAM. DHPOK wiyHu
Ha3zapja TYTHUI KePaKKH, H/ITaK KHJIHO OYKHJTaH Koifa xocua 6yuaran
K_S’,-mana quﬂaHHU_I npy}KHHaHHHr‘ MYCTaxXKaMJHUTHHH HacaﬁTHpaﬂH.
[MpyXHHAHHHT aCOCHH FeOMETPHK y/I4aMm/IapH KyHUIarH mnapameTpJap
6unan Genrunanagu (187- waka).

d — CUMHMHT AMaMeTpH,;
D — npyXuHaHHHT YpTada JAHaMeTpy,

= L; =4 12 — npyXHHaHUHT HHIEKCH;

¢t — VpamJsiap Kajamu;
{ — {pamyiap COHH.

Oaataa, npy»UHAHHHT AacTjabkH Tapaurauk P, Kyud yHra gyidum
MYMKHH GV.IraH Hr KaTTd KydY (4erapaBumii Kyu) ra nuc6atan Geardna-
Haau. P, TabCHpHIaH NpyXKHUHA MATEDHA/INA 371aCTHKJINK Yerapacura TeHr
KYYaaHHw xocua 6yaanu. Takpuban KyHHgarada onuil MyMKHH:

d <5 mM 6j.aranna, P, =033 P, }

d>5 mm 6yaranaa, P, =0,25 P, (386)

6y epaa P, = (1,1 1,2) Py; Py, — HUI KapaéHuaa TabCHD STHULIH MyM-
KHH 6{.1TaH Harpy3KaHHHT 3HT KaTTa KHivaTH, P, HUHT TabCHPHIAH Npy-
JKHHA MYJDKanjary OXHPrH HyKTacHraya yy3naaid Ba YHHHT 3/eMeHTH/a
[v]raTyrpu kenagurad Kyusasuw xocua 6yaanu. LlyHuur ydyH npyxuua
aHa Wy Kyy acocupa xuco6maanau, IIpyxuHa xy3ga TyTH/Iras KOHMra
ypHaTHIraHaa GouwtaHruy Pg Harpyska tabcupuia Gyaanu.
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188- wak.1. TIpy:KWHAHUHT MW XapaKTe PUCTHKACH.

Tabcup aTyBun Kyu 6uJjaH NpyxHuHa AedopMauuscH opacuaard 6or”
JaHHI, KYMHHYa, MAXCYC TPadHK — HII XapakTepHCTHKacH OuiaH ko~
nananagu (188-waks). IpadUKHHHT WITPUXJAHTAH KHCMH JegopMauus
HaTHxacuga 6aKapuaras HILHH KypcaTaaH,

[Mpyxunanuer yMyMmuil jedopmanmscu 6yngaid 6ynanu:

h=Hy—H (387)

6y epaa f,— DPYXVHAHHHT ML JKapaéHUJa KV3Ja TYTHJITaH OXUPrH
HyKTacurava uysusrasjard y3yHusurd (188- waksm). f/ — narpyskacus npy-
MUHAHUHT JacTJabku yayHaurd, Jactiabku y3yHJIMK Kyfiufaruua ndo-
Aajlanaju:

H=H,+(1 2D (388)

6y epaa Hg = id — NpyMMHaHHHI YypanmJapH O6up-Oupdra Teru6 Typras -
Jard Y3yH/HIH.

[Tpyuna My/Kanjard »xoiira ypHat4iarania, Mab/lyMm Japama 4yan.I-
ran xosaa Gysagu. Iy awTHGOpra OAHHHUOG, MPYXKHHAHHUHT MIU KapaéHu-
Jard Aysan Kyilunaruya udonanananu:

x=H, —H (389)
6y epaa H — npyXuHaHunr OOWIaHFHy Kyd OMJIAH UY3W/IraH XoJiar
Y3YHJHIH,
[Tpyxuna Tafiépnaw yuyn 3apyp 6y.JraH CHMHUHT Y3YHJIUTH:
[ =200 4y (390)
cos &

6y epaa [ — ypamniap COHH; @ — YpaMJIADHUHT KHAJIHK Oypuaru, 6y Oyp-
yax ogaTaa o = 6  15° 6yaagu, [, — CHUMHUHT HATAK YYYH MYyJKalnaH-
TaH KHCMH Y3YHJHUTH.
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Hyausran xoszard NPYKHHA OXHPIH HYKTACHHMHT YDHHHH MabBayM
Hapakaja yarapTHpUUI MyMKHH 6 yauiuy yuyH H, yayHauk Hy ganb ... 10
NPOLEHT KHYHK KHJIHO ONIMHAmH. Y X0/Ja OXHPTH HYKTaHHHT YPHHUHH
0 opanuFHza y3rapTHpH MyMKHH GY/iajH.

MabiymKH, 4y3uiyBYH NpyKHHA CUMHHHHT KYHJAJaHT KECHMHA Har-
py3Ka TabCHpHIaH XOCHJ 6yaraH KydJIaHHW KyHAHaaruya TOMHIALM:

. . » (P . PDX
T-=ITKec ;IL,Tap: (E- + 2—%;) cosa (391)

. D
- - . 1
6y epda Tyeg — KECYBUH KY4TAHHIL, Tg, — OYPOBUH ;MOMEHT P 3 JaH Xo-
CHJ Gy/raH KywIHHUL S —KYHAalaur KecuM osu: W,— kyHaananr
KeCHMHHMHT OypasiMIIZard KapLIMJIHK MOMEHTH,
Arap cosa =1 ne6 onuxca, KyHianaur kecum lnonmpa mwakauga 6ya-

raH xoJdaapia T Kyiugaruva udopaiaHagu:

T=v gt =" 19 392

= Tyee T GD;’:;E( + 2c) ( )
Hemak, T, 16p(ra Kaparasja 2 ¢ MapTa KHYMK  3KaH, Ty HUHT KHH-
MaTH HHUCOaTaH KatTa GY/IMIraHNMrH ydyd, XUCOGJIAMHW COARAMALITUPHIN
MaKcalHuad, ¢ Ba IrPUJIMKHHHT TabCUpd K > 1 KoadpHUueHT OuIaH XH-
codra otgHald. K KyHdiard aMaepHx ¢Gopvysaa €épraMuia TOmHJIaLH:

K= Aot 393
VT glg (393)

K 3wrubopra oausranpa, (391) udonasan xyhuaaru udoia keub uu-
Kany:

PDK
T= W;—J. (394)
IeMiK: K4 TaTaHT KeIHA Aoupa )6yaranaa v Kyiuiaruda } uonanasanm:
I8P
¢ _ '8PDK ) (395)
md3

By epaan cUMHMHT Taja6 KUJIHHTaH JuaMeTpH

_ Pk 396
a=16 /2L (396)
63aqu.
-] Harpyska TaboHpHIan NpyKUdaHHAT AedoIMIuHATAHALIN:
P PD%\ {cost a
A= (L P , 397
(S - 41, ) G ( )

Oy epaa [ — CUMHHMHT Y3YHJIUCH, G — CHVDKHII MOAYJH, [ KeCHMHHHT
NO.1Ap HHEpIUHA [MOMEHTH.

Arap P, nan P, raya y3rapyByd Kyd4 TabcupHIaH Jedopmaluda A; Ba
A, 0pa’uFUIa V3rapca, capdJ/aHrag Hi
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= (P — Py =t (398)

6ynanu. YpamiapHpHr KynJallaur KecHMu Joupa OyJran mnpyxHHanap
yuyH (397) TenrsumK Kyimjaaruua uopananami:

=2 (1 + 20

I cos? o

(399)

KaBciars ¢ HUMT KuiiMath 4 JaH KarTa GyJ/iraHd Y4yH KeCYBuH K\4 Tab-
CHpMIaH XocMJa GyJaauran JedopMauuand 3bTHGOpra oJiMaca XaM 6y-
aaly, Byujaan Tamxkapu, cosee=1, !=mnDi Ba G =8-10* Mlla 3Kau-
JIUTH MHOGaTra oJiMHca, (399) cpopmy.uanax-x ypamJiap COHMHH TONHIL MYM-
KHH: J

z—lO"}h
P 3

6y. epia A — NpyXUHAHUHT JeopMauMacH, CM; P — mpyxuHara TabCUP
S3TYBYH Ky4, H; d — CHMHHHT JIHaMeTpH, CM.
Ymymuit xomja ( Kyiluparuua uwgopananaiu:
410Gl
nPD¥

(400)

[ = (401)
IMpyxuna yuyH HIIATHIAJHIaH MaTepHANIaDHHHT SJAaCTHKJIHTY Ba MycC-
TaXKaMJIMTH KaTbUi KHiAMaTra sra 6yjuuH Kepak. [lpyxxuna MaTepuanu
anbaTta TEPMHK HUUIAHAAH Ba, Kepak OY/HG KoaraHua, MyCTaXKaMJIHKHH
OLIHPHIUHHHT KylIMMua TagOHpJapH KYpHIaLH.

IlpyxuHanap yuyH sHT Kyn HUIaTHIaJUraH MaTepHaa KyI yr.aepos-
JIM Ba JieTHpJiaHTaH nysataapaup. Paurau mMerananapian 6poH3a HuliaTH-
Jaany. IIpy:xuua yuys matepuan Tanaauga 70- -KaJBaJJlary TaBCHANAPAAH
¢dofifananuil MyMKHH,

70- xaxBaa

[<], MfTa
C ,
Matepnan mapkacu "MH"H;#"aMeTp” narpyska yarapyB-| Harpyvaka yarapmac| yHua Myxnm G3a-
yay 6yaranza 6ynranga Maral Xo.1.1apia
I 0,3—8 0,30y 0,505 0.6.0,
B 0,3—-8 0,3 0g 0,505 —
60C2 5—42 400 750 730
60C2H2A 5—42 400 750 —
50X®A 5—42 400 750 —
Bp KM 3-1 0,3—10 0,3 0p 0,503 —
Bp O1] 4-3 0,3—10 0,20y 0,4 0p —

Oy HUHT KuilMaTH 71- jXaiBallan OJHMHAIH.

Uysuaysuu (CUKUAYBUH) VpaMa NMpPY:KHHAUHHT amalufi xucodu Kyiiu-
paru tapTubna Gaxapusiain. Opatna, xucobsaw yuyn Pg, P Ba y 6epi-
ran Gynaan. Xucobsawr watmxkacuna d, D Ba { aHHKJaHaju Xxawla npy-
KHHA ML XapaKTEepHCTUKACHHUHT Tpaturi uusuJajgu.
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71- xagBana

MpyxHHa yuyH HWMATHAAAMIAH NYAAT CUMHHHT MEXaHMKaBHH XoccaaapH

MyecraxKamnuk verapacu sy , Mlla
a. HOpMan Myc.axxammm,’larn Om”p"n;a;:{x’;(a):i:axxam- foxopH Mi;'f_:’ﬂ‘a‘“-""“'

0,6 raua 1700 2200 2650
{ 1550 1950 2500
1,5 1400 1900 2200
2 1300 1750 2000
3 1200 1550 1700
4 1100 1450 1600
5 1000 1300 1500
8 950 1200 —

1, 70- XangBaJiaH €KH TErHIUJIH CIPaBOYHHK]AH MYJAaTHHHT MapKacH
Ba [t] gHHr KHiiMAaTH aHMKJaHAOH.

2. Hnpexc guitmatu tanaann6, (393) gopmynagan K kospodHUHEHT
TONHIATH.

3. (396) TedruMkka OGHHOAH, CHMHHHT JHaMeTpH aHHKJaHaiH, Tomu.a-
rak d CHMHHHT CTaHZapTAary guameTp OuJsaH MOC/IAIITHPH/IANHM.

4 ¢ Ba d acocHza NMPYKHHA A¥aMeTpH aHUKJIAHALH,

5. bepuiran P, nan Ba (386) mdomapan ¢oiinananu6, P, xamga P,
TONH/IAJH.

6. Ky#iugard myHocaGatias NpYXHHaHHHT yMyMuH AecdopMauHACH XH-
€06.126 TOMUIafH:

_yPo=Ps p _
A= XPo —pe P,=(0,3 ...0,8) P,. (402)
7. (400) dopmynagan ¢oitaananub, NpyKUHAHHAT Ypamsiap COHH aHHK-
Janagu. ®opmynana P = P, — P, KHJIHG OJNHHAMH,
8. (388) mynocaGataan H Ba H, rtomunaan.
9. 188- mak/ira yximaTuG, NpYyKHHAHUHT XADAKTEPHUCTHKACH YM3HJIALM.

94- §. Maxcyc npyxkuuanap

* Harpyska karta 6ysran xosnapAa Ba CUPTKH M€OMETDHK yI4aMJiapUHH
KHYpaHTHPHII MaKCaguia HUNIaTHIaQUraH NpYXHHA Xap XWIT JHAMETDJH
6up Heya MpyXKHHaZaH Ty3uaand (189- maka, a).

Bynpait npyxunanuar xap 6Hp Ty3yBUHCH Xap XHJ TOMOHra ypa6
Taiépsanran 6yamun Kepak. [llyHna yu ToMonnnan 6yma6 ketHm XoAqu-
cacH pyi 6epmariu,

Arap npyXuHaHUHT OMKPJHrH (EKH OGepHJYBUaHJHMCH) y3rapyBuaH
6Vimun Tanab 3THJICA, Y KOHYC LIAKJAHAa KUauG Taiépaanmanu (189-
wakJa, 6).

Maxcyc npyxunanapHuHr fiHa 6Hp TypH peccopanapiaup. Peccopasap
Xap XHJI TPAHCNOPT MalIHHA/IapHaa 3apOnit Ky4JapHHAT TabCHPHHH CYH-
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189- waxa. Tlpy:KUHaHHNT Maxcyc TYp.Japll.

AMpYBYH BocHTa cudaThia HiyaTHAaau. PeccopasapHUHT TY3HJIHIIM Xap
Xua OYyIUIIM MyMKUH. JIGKHH yJaapiaH 3HT KYN HIIATHAAZUTaHH TYpJH
Y3YHJIMKJAr¥ JMCTJIapAad TynJjaHran peccopanapaup (189-maxa, e).

JIMCT/IapHUHT Xap XM/ y3YHJAMKAA OVMM peccopaia XocHa 6V.1aau-
TaH KYYJaHHIIHMHT XaMMa KeCHMsjapuaa Jedpau 6up xua  OGViHuMHM
TabMUHJIAHIH.

PeccopanuHr HUI xapaéHuia X0CHJ O6Y1aauran CajJKUJIMTHHH QHHK-
Jalll1a JIHCTJIap Y3YHJHTHHUHT Xap XM OYyJMIIN XamAa yJap opacujaru
awkananu K > 1 xoagpdHiimeHT KupuTH Hyau 6unad svTHOOpra oJH-
Hagu. AMannil xuco6/1apaa JUCTIAPHHHAT STPUJMTH HHOOATra OJTHHMAaHIH.
Peccopara tabcHp 3TyBuM Kyd JMCTJIap Opacufa 6Mp XHJA TaKCHMJaHalH
1e6 Kabyn KUiIHHAAH, Y Xosida, 6UTTa JIMCTra TYFPH Kenajurat kyu P, =
= P/i 6ynanu, 6y epia i — peccopajar Jjuctiap cou. Illakaia KeaTH-
puJaran peccopa JHCTHAA XOCH.1 6y/1aHIaH Ky4/JaHHUI Ba CAIKHAHK KyHH~
Jlaruya aHHKJIaHaaH:

- M 3P

M _ “ o], 103
O T 2ibh? (o] (403)
3
jo= K (404)
4Eibh3

E = 2.105M[]a skauJjuruau abtHGopra oanb, (403) Ea (404) ndo;aaap-
JlaH JIMCT KAaJIHHJMTHHH aHHKJAL MyMKHH:

\ = [Gal‘] { 3
h= 5 1073KIP—=— (405)
Jluctuuur sHu (403) dopMysazan TONMHIaAM:
pi — 3P
= o,

IOkoputa keatupuiaran cgopmyaanapaa: [os-] = 450 600 MIla,
K =125 1,5; | — peccopaHHHT y3yHJHUTH, MM, P—pegcopara tabcup
staérran xyu, H.

299



95- §. Macananap

§19-macana. MyuKaanary OXMpru HyKTacHraya uysHil yyyH TabCHp
STTUPUJINWK KepaK Gyuaran Kyy Py = 1000 H, uur #ymau x=>50 MM 6yaran
HYSHIYBUH NpYXKuHa XucoGnancun. TIpyxuna Matepyany 60C2 Mapxaau
nyaar (FOCT 2052—353), [t] =600 MIla. TIpyxuuna foupasuii KyHzaaanr
KECHMJM CHMIAH TaiépJiaHraH,

Eunwm: 1. IlpyxHHa uugexcHHu TamIaiiMH3:

c= %=(4 12) =6 ne6 Kabya

KHJIaMu3.
Y xonpa (393) MysocabaTiaH Kyiuzard KeqH6 uMKaiu:

Kx4£_+:23=1,24

2¢ —

2. (396) dopmysa acocHia CHM JHAMETPHHH aHHKJafiMH3:
_ KPyc 1,24.1000-6 __
d=1,6 /2B = 1,6 |/ L2100 5,6,
d,= 6 MM KUIHG oJlaMu3,

3. TIpy’XHHAHUHT {pTaya AHaMETPHHH TOMNaMH3:
D=cd=6-6=36 mm

4. TIpy:kunara TabCHD STTHDHJIHMIIM MYMKHH O¥/raH Sur KXarTa Kyd
P, Xampa nact/abku Kyd P, HH TONamus:

P =(1,1 ..1,2)P,=1200 H
P, =0,25 P, =300H

5. (402) mynocaGar €pAamuia MPYKHHAHUHT YMyMu# AedopMaldsACHHH
aHHKJIafMuI3; '
Po—Py _ g 1000—300 _ g ox
P, —Ps 1000 —400 ’
6y epaa PgJ= 0,4 P, = 400H ¥uiu6 o/iMHTaH.

6. (400) dopmynagan ypamrap COHM aHUKJaHANH:

d s 5:85 0,6

i=108 2.4 _ 100 88,08 _ o3
P 3 600 63

6y_epaa P;=P,— P, = 1000 — 400 =;600H
¥7. Harpysxkacus nNpyXKHHaHMHT {pamyapd 3rajjiaraH KHCMHHHT

yayHaury Hy, Ba mirak 6unan GHpraadkiard yMyMud y3yHauaru H HH
Tonamus. (388) cdopmysara 6uHOAH:

Hyp= id =23-0,6 = 13,8 cm;
H =Hyp+ 2D =13,84-7,2 =21 cm.

& Tonuaran kuiMatiapAas goinananus, NPyxUHA XapAKTEPUCTHKACHHH
YM3HIIHK CTYAEHT/IAPHUHT Y3HTa XaBOJIA KH/IaMHu3.

A=y
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