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Kupui

TaOuuii Ba CyHBUH MaTepuaUlapHM KaliTa HIUIAlAA Maijanam KUX03Japu KEHT
KyinaHunaau. XyucoONapHUHT KypcaTUIInya Huiura AyHEna uiuiad 4yukapuiaaéTraH SHEprUsSHUHT
5% w wMaiganamra capdianagu. DHepreTuka OamaHcuaa OyHIad KaTTa CaJIMOK HMHCOH Xaér
baonusaTHIa MaiJana xapaéHUHUHT MyXUM SKaHIMruHM Omngupanu. [y 6unan Oupra, TaH onui
Kepak, Maiianam MalMHaJIapUHUHT TaKOMHMJUIAIIMAraHW, WITYM OPTaHJIAPHUHT HOMAKOyN MIaKIH
ca0abiy HPHEPrUsSHUHI KaTTa KucMu Oexyna capd O6ynmokna. Kaifta unuiam Mukécn MaiinanaHra
MaTepHaJUIapHUHT cudaTura Oyinran TanabHu OeNrniIaiIu Ba yHU TAKOMUJUIAIITUPUII OMiTaH OOFIHK
UILJTApHU 10J3apOIUIMHN TaCIUKITAl N,

bapua maBxyn TexHosorusiap OOIIIaHFUY XOM—all€HHU MaiaanamHu Tanad kunaau. Kaiita
HIJIaHaAUuTaH MAaTCpHUJIaHUHT TYpPJIU XWUJI K}”/pcaTKqua orajiuru xamjaa Maﬁnanam MaxcCyJioTura
TaJIabJIApHUHT TYpIMYaAIUTY MAIMHACO3JIMK 3aBOUIApHUIAH TYPJIM YI4aMiIM Ba TYpJH KYpUHHUILAATH
Maifanan MamdHaJapuHu WOUiad YUKApUIIHM Ba SHTWIAPHHM sipaTHIn OwiaH Oup Karopaa
MaB)XyAJapuHU TYXTOBCU3 TAKOMWIIAIUTUPUIIHY, UIIIA0 YUKAPUII XaKMUHHM OPTTUPHUIIHM Tanad
KMIMOKAA. ACOCHI MaIIMHJIAPHUHT YIyaM KaTOpH MIMHH TaJKUKOTIapra acocjaHraH CTaHAapTiiap
O6yinua Oenrunanrad,OyHJaH TallKapyu KaTOPHUHI MaBXyJUIMTH KaTTa MKTHCOIUN camapara oynb
KeJIaau, YyHKW MalllMHAJIApHHA sACall Ba YHI'a XU3MaT KypcaTI/IHI OCOHJIaIIagu.

SHru mammHa fparuniia Xu3Mar KypcaTaguraH MINYWIAPHUHT MII [IAPOMTHHHU SXIIWJIAIITA
KaTTa 3bTHOOp Oepuiagu, XycycaH: CEpMEXHAT JKapa€HIApHUM  MeXaHu3alusulall — Ba
aBTOMATJIAIITHPUILTA.



|. MaBxyJ1 KOHCTpYKLHSUIAp IapXu

1.1. KarTuk MaTepua/LUIapHM Maiijajainl. YMyMuUii MabJIyMoTaap

Maiinanam naituaa Marepuan OViakiIapuHUHT (U3UK-KUMEBUN XYCYCUATIApH Y3rapMaiim,
yJIapHUHT YIyamiiapu KMUpasiid, CupT ro3ajapu 3ca opraau. Hatnxkana o3MK-0BKaT XOM-all€énapuHu
KaliTa uNUlam MaiTuAga aMaira olupHiIaguradl OuokuMEBuii Ba 1updy3uoH xapaéHIapHU
TE3JIALITUPUIIT MYMKUH OYIaau.

Kopxonanapna xom-aménapuu wumuad uukapuil skapaéHimapura Taiépraimi, —yiapra
JMAcTIa0KW WIUIOB OSpHUIN Ba YMKWHIWIAPHHU KaiTa WILIam OOCKUYIaApHIa Typiau XUl yciayOmapaa
amaJira olMpUJIaJural Maijanam >kapaéuinapujan kenr ¢oiinananunagn. Mucon tapukacuaa J0H
MaXCYJIOTJIApUHU TO3aJIalll, capajall, KOOUFUHYU apyulll, Maiiamai, 3Jiall; YATUTHA YaKUII, MaF3uHU
OYCTIOFUAAaH aXKpaTHIll Ba MaFU3HU IMpecciiad €F OJuIL, MeBa Ba ca03aBOTJIApHH capajalll, KeCHI,
ypyFiapy Ba MyCTIOFMHU aKpaTHILL; TYIITHU KMWMaall Ba CysSKJIApHU sSTHYNO, OMyXTa eM Talépiiail
Ka0u KaTop >kapaéHiIapHH caHad YTUII MyMKUH.

Kartuk MatepuauiapHu Maiiianani sxkapaéHu, MapTiu paBUIIa, UKKH Typra OyInHaIu:

a) AIHYMII (MaTepuaUIapHu Maiiina 6ynakiapra Oynumn) - HUpUK, ypTada Ba Maia sTHUMIII;

0) maiiganan - IorKa Ba yTa [0mnKa Maijanar.

Maiinananran marepuan OyiIakIapuHHUHT YIuamiIapura Kypa maiinanani sxapaéHiapyuHu CHH-
¢dnapra Oy TUHUIIM KyHUIary -)KaaBania KeITHPUIITaH.

Maiinananaérran Marepuan Oynakiapu Ba yJapHUHT 3appadaiapy oAaria TYFpU Te€OMETPUK
mrakyuiapra sra 6ynmaiinu. [y cababman, ynmap «yprada yirgamy» KaTTaaurd OuiiaH TaBcu(IiaHaIm.

Martepuan 6ynarunuHr nactiadku d; Ba Maiiananranfan cyHru dy yprada yiadyaMiIapuHUHT
HUCOATH MalIaJaHUII JaPaXKaCH i neiinnaau

i =di/dy, 1)
by xypcaTknu KMIIMaTH KapaéHHUHT caMapaJopJIMTUHUA KypcaTaiau.
Marepuan OynaxiapuHuHT ypTaya yadamu dy Kylinaaru upozaara kypa aHUKJIaHaOAU

d, =%bLh, x )

Oy epaa b- 6ymakHUHT KeHIIIUTH, L- y3yHiury, h- 6ananmry.

- J)KaJBaj
Maiinanam »apaénnapuiu cuHdaapra OYJIMHUIIN
Maitnanaiu bynaknapHuHr ypraua yauamu, MM Maitgananum
TypH MallJalaHTyH4Ya MaliTaJIaHTaHaH CYHT Jlapakacu
WNupuk sHUmII 1500--300 300--100 2+6
Ypraua ssHIAII 300+100 50+10 5+10
Maiina sHauII 50-+10 10+2 10+50
FOnka maiinanam 102 2+0,75 100
Vra rornka Maifgamanr 2+0,75 7,5102+110"

Arap Oymak mapcuMmoH O¥yica, yHu TaBcu@uioBUM Vyiyam cudaruga auameTpu Kalyn
KWJIMHAIM, KyO Iakiauaa 6yca - Kyd KUppaCUHUHT Y3YHJIUTH OJTMHA[H.

Maiinananran OyJakjIapHUHT YypTada YyidaMd capajoB4YM diakiap Epaamuaa Oup Heda
(Gpaxuusiapra axpaTuaub aHuKnaHagu. Xap Oup QpakuusHuHr yprada yauamu dy, ,  ymoy
dbpakumsigard SHT KaTTa dyax Ba 9HT KHYUK dmin OYmakmap ymgamura kypa, Kyiuaarnia aHuKJIaHaIu

d}“;p = (dmax+dmin)/2 . (3)




ApanammMa tapkuOuaru OyaakaapHUHT YpTada yirdaMu Kyduaaruda xucooaanaan

J - d, a+d,,a+..+d, a, | 4)

p
a,+a,+..,+a,

Oy epaa dyp1, Aypa ..., dypn- Xap Oup dpaxuusgaru OYIaKIApHUHT YpTada YIrdaMu; ai, as ..., an- Xap
Ooup dpakuusHUHT MaccaBuil Tapkuou, %o.

1.2. Maiipanam ycyajiapu

Maiinanam >xapa€Hu acocaH KaTTUK €KUM IIAPTIM paBHIAA KAaTTUK Ae0 Kalyn KWJIMHTaH
MaTepHaJUIapHU 33U, EPUIL, CHHIMPHUII, KECHIL, appaJiall, eMUPHII (€HUITHpUII) Ba 3apOa Gepul
Kabu ycynap OuinaH amaira omupuiaany (-pacMm). Y €ku Oy yCyJIHU TaHJIall MaTepUAIHU Yauyamiiapy
Ba YHHUHT (pU3HMK-MEXaHUK Xoccaiapura OOfiuK. MacayiaH, KaTTHK Ba MypT mMarepuaiap ypub €pu-
Janu €KM 33UIa1, TACTHK Ba KOBYIIKOK MaTepHasuiap ca 33u0 eduITupuiaim.

MarepuaiapHy SHUMII oJlaTAa KypyK ycyijaa (CyB MIUIaTMAacAaH), yJapHH F0IKa Maiijaiamt
sca Hawab amanra omupuiaad. Hamna0 sHunm xapaéuuia kKaM MUKIOpAa 4aHr xocuin 0ynanu. Ly
cababman, MazKyp yciay0 aTpod-MyXuTHH MyXodasza KIIUII Tanadbiapura Moc Kelau.

Ky3ranyBun Ba Ky3rajiMac IUmMTajgap opacuaa tamku Kyd F tavcupuia 33mm (-pacwm, a-
cxeMa) maiTuaa Matepuan y3 XaXMu Oyitmua Tyna nedopMmanusiaHagd, YHIArd WYKA KyWIaHWII
acra-cekMH oOpTHO Oopaau. Muku KywiaHUIl G, KUHMAaTH MaTepUaIHM H3UIl MalTHAAru
MyCTaxKaMJIUTH 4erapacuian [G]. optud kerca (o, >[c].), MaTtepuan Typiuda yinyam Ba Inakiuiapra
ara OynraH Oynakiapra OYJIMHUO KETaIu.

-pacMm. MarepuauiapHu Maijanan ycyJjulapu: a- MaiiaJaHauran Matepuaiiu (2)
Ky3ranyBuH (3) Ba Ky3ranmac TasHd (1) miuuTanap opacuja 33uil; 0- MOHACHMOH UIIYH opraH (4)
€pramMua TasHY TUTHTA F03ackuia EpuIr; B- TOHACHMOH UIIIYH OpTraHjiap opacuia EpHIN; r- TasHd

asieMeHTIapy (5) Ba MOHACUMOH MIIUM opraniap (4) Bocutacuaa 6ynaknapra Oymuir; a-
nnuokyap (6) épaamuaa Kecuir; k- appanap (7) Bocutacuaa appainad Maiganani; 3-33yBUn
UM TaJIap OpAIMFUIA SHIITHPHUIL; U-TIpeccioBYr Mociama (8) épramua 3apba OGepud maiiganan,
K-MaTepPHaTHH Y3 OFUPIIMTH TAbCUPHIA YPUO Malijasar.



MarepuanHn TOHaCMMOH acOoOyap Owiran épum xapaéHuaa (-pacMm, O- Ba B-cxemanap)
MaTepual Ba TasHY IUIMTAHUHT (MIOHAHWHT) KOHTAKT 03acuia, TalllKh Ky4 TabCUPUJIA, KAaTTa UYKU
KyWIaHHIILIAp ro3ara kenaau. Hatmkamna Mmatepuan Oup Heda Oyinakimapra OyanHaIu.

Cunaupud maiinaaam ycynuaa (-pacm, r-cxema) xapa€H MaTepUaliHi STYBUU Kyd (MOMEHT)
TabCUPHUJIA aMaJIra OIIUPHIIA N,

OMmmok TykuManu, TiacTUK €ku amopd MaTepuayuiap MUYOKIAp BOCHTACHAA KeCHII
Tybainu maiinananaau (-pacM, a-cxema). Kecunran marepuan OYIIakJIapUHHUHT IIAKIU Ba YI4aMH
OJIIMHJIAH OCNTUIaHUIIN €KY UXTUEPUI OYITUIIN MyMKHUH.

Marepuaiapau appaJjan iyau OwiaH XxaM Maijanam MyMKUH (- pacMm, jk-cxema). byHuHT
YUyH TUCK €KY JICHTAaCUMOH appanapjaas ¢doiinananuwnanu. by naiitna appa Ba nU4YOKJIapHUHT Xapa-
KaT WYHaJIUIIM Maiganamn r3acura napamuien oyiaam.

Ky3ranyBun Ba TasHY IuMTajap opacuia MaTepHalHU CHUKUJIUIIA Ba IUIMTAJApHU ¥3apo
Kapama-Kapiii HyHamunoapara Xapakata Tydaiinm matepuamiap eMupuiaau. Hatmkana ronka Ba
VTa I0MKa SHYUITaH MaxCyJIoTiIap XOCH 0yaanu (-pacm, 3-cXxema).

Karrtuk Ba MypT marepuaiiap 3ap6a Oepum ycynuaa maiinananaau. by maiitna marepuan
OupoH-Oup ac600 OmiaH ypuO MaiinamaHagu €KW Y3WHUHT OFUPJIUTH TabCUPHUJA TAassHY IUIMTAHUHT
103acu OWJIaH SPKUH TYKHAIIAJH.

Maiinanam xapa¢riapu Oup €ku Oup Heua OOCKHUIApaa, OYMK €KW €MUK IUKIIIA, amaira
OLLIMPUIIALIH.

OuMk nMKIIa MaTepualiap HUpUK Ba YpTada yiuamiapaa, Maiianai ManiiHanapuaad oup
MapoTada YyTKa3zuo sHYMIAIH.

XKapaéunu €nuk IUKIAA YTKA3WII HaiTHAa Maljganam MallMHAcUIaH YHKKaH MaTepHual
VH/IaH KeHUH YPHATHIINAH XKMX03/1a capaiaHa . Y 14aMu Tagab JapakacHaH Karta OyaraH MaTepH-
an (pakuugcu axpatud ONMHAIM Ba Maiianaml MallMHACUTa UKKWHYM MapoTala KaiTa WILIoB Oe-
pHII y4yH KaUTapUIaIn.

1.3. 7KapaéHHUHT acocHii KOHYHUSITJIApH

MexaHUK Ky4 TabCHPH OCTHIA amalira OLIMPUIIAUraH sSHYMIL jkapaéHuaa KaTTUK MaTepuall
nactinad nedopManusiaHaay (CHKHIIAIN), CYHIpa YHUHT CHPT FO3acHia XOCHJ OYyIraH Karra Ba
KW4MK EpuKap 0yinad emupunaau (Oynaknapra axpaiiaun). Ly Tapuka ssHrU 103anap Xocuia 0ynaau.

SAHunmn madTHAA MaTepuaNHu XaXMHUR JgedopMmanusuiall  yuyH capduiaHraH um A,
eMHupHIIaéTran Oynak XaXMUHUHT y3rapumura AV myraHocu6 6ynanu

A, =KAV, (5)
0y epaa k- MyraHocuMOIUK KO3(PPHUIMEHTH, KUCMHUHI OMPIUK XaXMHUHHU JAedopManusiall yuayH
cap¢ O6ynraH U MUKIOPH.

SHunin maituaa sSHru o3anap AF Xocwn Kwium ydyH capduaHraH M A,, Kyiunaruya
XucoOIaHau

A, =0 AF, (6)
0y epaa o- MyTaHOCHUOJIUK KOA(PQPHUIMEHTH, KaTTUK >KUCMJAA SHIU 1032 OMPJIMIMHUA XOCHJ KWJIMII
yuyH cap¢uiaHrad Uil MUKJIOPH.

SHunI ydyH capduiaHaAMraH TalIKd KyYHUHT Tyna uimu PeOGuniep TeHriamacu Ouial
TOTIHTIATA

A=A tA, = KAV+o AF. (7)

Wupuk srupm ([ — MiN) maifTHaa sSHCE 103amap XOCHT KWINI YayH cap(uaHagurad Ui A,

aHYa KMYMK KHiMaTra ora 6ymmmman Ba AV = d° skammrs xucoGra oiHuca
A=kAV =k d?, (8)
0y epna ki- myranocu6nuk kodddurmentu, d- OYIaKHUHT aHUKJIOBUHN YITYaMHU.

Yoy (8-8) renrnama Kyk-KupnuueBHUHT SHUMII THIIOTE3aCHHU Uoaanaiiu: “MaTepuaiHu

SHYUII Y4yH capdaHaurad Uil ssHuniaaérrad Oyiak xaxmura (€K Maccacura) MyTaHoCHOIup”.



IOnka maiiganam xapaé¢auaa (i—max) xaxmui neopmanusiiam ydyH capdiaHTaH WUITHA

xucobra onMaca xam oymaau (A, —> min). bynnait xonarna
A=c AF=k,d?, (9)

0y epna kp- myranocuOuk ko3 PuIueHTH.

Ymly Ttenrinama Purrenrep rumore3acuHd udopanmaigu: ‘“KaTTUK JKUCMHHU SHYHMII YYyH
cap(aHraH Uil SIHTYU XOCWJI OYJTraH 103ara MyTaHocuOup”.

Capdnanaguran UIHUHT Ay Ba A, TAIIKWI 3TYBUYWIAPHHHA XUCOOTA ONUII 3apyp OynraH xo-
JaT y4yH (MaiJalaHuIl JapakaCHHUHT YpTada Kuitmatnapu yuyH) bona tenrnmamacuaan ¢oiigana-

HUJIagu
A=ks (d* d*> =ksd*°. (10)

Bonp Tenrnamacura acocan OuTTa OYJIaKHU SIHUMI YUyH cap(IiaHTaH UII YHUHT XaXMHU (d3)
Ba SIHTH XOCHJI OYJITaH 103a (dz) V¥pTacuaaru ypraya reoMeTpUK KUiMaTra MyTaHOCUOIHUD.

IOkopupnaru Gapua TeHrmamanap tapkubura kupyBuu ki, Ko Ba k3 ko3¢ dunmeHTnapHuHT
KUIMaTIapyu HOMabJIyM OYJITaHINIY yU4yH ymiOy TeHIJlaMallapHU MyXaHAMCIUK aMaauéTuia Kyylam
JloMpacy 4YekiaHrad. Maskyp TeHriamajgap Maijaiaml >KapaCHIapUHUHT CaMapaJOpJIMIUHU Y3apo
comumITUpUIl  (TakKociam) —Makcaanapujna unuiatwiagu. LyHuHr y4yH XaMm — SHYUMII
MalIMHAJAPUHUHT UCTEbMOJI KyBBaTJIapH TakpuOa Mynu OuiiaH, SMIMPUK TEHIJIaManap €paaMuja,
AHUKJIAHA/I!.

1.4, Maiigajam ManmHaJapu

Maiiganam »Kuxo3napy MapTId paBUIlla UKKH TypyXra OyIuHaau:

- MaTepuaUIapHu HUPUK, YpTadya Ba Maiifia Oyiakjiapra aXxpaTyBul SHYUII MAIINHAJIAPH,

- MaTepuaUIapHHU FOIKA Ba YTa I0NKA MaliaailIurad TeruipMoOHJIap.

Nirun nukiura kypa o4MK Ba YyerapajaHrad HUKIUIap/ia UIIJIOBYM MalIMHajIap MaBxkya. Ounk
[UKJIIa WIIJIOBYM MalllHalap1a Matepuan oup mapotaba Maligananaau. Yerapananrad UKIAA HII-
JIOBYM MallIMHAIAp/a 3ca SHYMITAaH apajialiMa TapKUOMIaH MaTEpUATHUHT KaTTa OyIakiapu axpa-
TUO OJMHAIM Ba UKKMHYU MapoTala Maiiianail yayH MalldHara Kairapuiaiy.

Kumé Ba Kypuiuin MaTepuauiapy UIu1ad YMKapyBUU KOPXOHAJIapAa MUPUK SHUYUII YUYH fiC-
CU IINTAMH (IIeKa) Ba KOHYC/IM MalmMHanapaan doiinananunaau. bynmaii mammnaanapaa yiada-
Mu 1500 mm gan kam O6ynmaran Oynaxmap 300+100 mummmmetpravya mavgananaau. lyamgan cyHr
MaTepuan ypraua Ba maiina sauuira (100+10mMm) MyokaaiaHraH KOHYCCUMOH BJIMKIIM MallldiHANA-
pra y3aTwiaau.

[lexann MammHaJIapHUHT ACOCUNA KUCMH HIIKATAHUINTA YUJAMIIM OYJTaH MyiataaH Tauép-
JIaHTaH TapaM-TapaM 03alii Ky3FanyBuaH 1 Ba Ky3ranmMac miuTanapias 2 ubopar 6ymnaau (-pacm).

-pacm. XKarau Maiigamarnd cxemacu: |- Ky3raayBuu siccu ruinTa (IeKa); 2- Ky3rajiMac IinTa;
3- KY3FaJlyBuM IUIMTA YKU; 4- SKCIEHTPUKIIHN BaJ; 5- MIKUB; 6- MaxoBUK; 7- martyH; 8,11- pocTiaoBun
noHanap; 9- npyxuna; 10- kopnyc; 12- puyarnap; 13- Tsra (TOpTKuY).



Ky3ranyBum mumra S5KCUEHTPUKIN Ball 4 Ba mpyxuHaiu TopTkud (9,13) Bocutacuaa xapakar-
ra kentupwiaad. Hatwkana, mimTanap opacuaard TUPKUII TaBpUi paBUIIAA TOPauO Ba KEHTano
Typanu. Ky3ranyBuan mimtanu 2 npyxuHaiId TOPTKUY 13 BocuTacuaa opkara KaWTUIIM HanTuaa
33UJITaH MaTepual MIMTAIap OpauFuIa XOCKI OYIraH THPKULIAH KyHura Tymuo KoJaiau.

Slceu ro3anu SIHYMIT MANIMHATAPUHUHT TY3WIHINU COJJIa Ba WIIOHWIM OYIUO, ymap 33wl
yUyH 3apyp Oyiran yra xaTTa MEXaHMK OOCHM XOCWJ Kuiaiau. MammHagaru yailKanyBYM MacCUB
Oupukmanap (TIMTa Ba MaXOBHK) MaBXKY/UIMTH YHHU KarTa GyHIAMEHTTa YPHATHIMIINHA Tajiad dTa-
U, MammHaHy MIUIaTyIl skapaéHuia KYIuiad MUKIOpAA YaHT, Ky4wIid IIOBKUH Ba BHOpaIUs XOCHII
Oynmamu. MammHazaa skapaéH TaBpuil Tap3da amaira omupwiaad. by maiTaa MaxCyJIOTHHHT Maiiia
dpakusacu KYmiad MUKIOPIa XOCHIT OYIa.

1.4. Konycan maiiaajgaru4/aap

Konycau mammuHanapia (-pacM) MaxcyjoT KY3FalyBuM KOHYCCHUMOH KaJUlak 4 Ba KECHK KOHYC
MIAKJIUAArH KY3FaaMac KOpIyc 2 OpacHIard TUPKUIIHUHT KHUpalumm Tydainm WupHK, Yprada Ba
Maiia Oynakiapra mMaiiagaHaau.

-pacm. Konycnu (€ku rupaiiion) Maiinanarud cxemacu: 1- mapiu TasHy; 2- KOpILyc; 3- 3UXpiu
KECHK KOHYCCHMOH IUINTA; 4- MaliJaJIoBUM KaJUlak; S- BEPTUKAI Bajl; 6- SKCIEHTPUK.

XapakaTyaH KoHyC 4 Ky3rainMac VK aTpoduaa, KOHYCCUMOH THIUIM FUJAMpAK €plamuia,
SKCLUEHTPHUKIM BEPTUKAT Bal 5 BOCUTACHAA aillaHTUpMIAAN. DKCUEHTpUcUTeT 6 Tydaiinu kamiak 4
OKCLUEHTPUK allaHMa XapakaT Kwiagu. MaiiiagoBun Kaijgak KOHYCCUMOH KOPIYCHMHI Oup
TOMOHMIa SKWHJIAIITaH/Aa, YHUHT UKKWHYM Kapama-KapIld TOMOHHUJAaH, Oy maitna Xocus OYimyBuM
XaJIKAaCUMOH THUPKHILJAH, MaXCYJIOT ¥3 OFUPJINTY TabCUpUAA KyHura TyImau.

MamuHaHUHT KOHycH OanaHj, MaxOBHMKCH3 Ba €HIWJI MuUIaiau. MamumHana sHYMiIaéTran
MaxXCYJIOTHUHT MaiiJlaJlaHuII Tapa’kacu IOKOPH.

DOKCUEHTPUKIIM BaJTHUHT alJIaHUII YaCTOTACH KyHUaaru TeHriama oyitnua xucobianaau:

n = 47[(tg outtgor)/L,]"? , arta<2¢,  (15)



Oy epIa o Ba Olp- Xap WKKajga KOHYCJIAap YIyH MaTepuaiHu TyTwimO (yuuianuO) Koium oypuaru; L,-
SKCLEHTPUK Y3YHJIUTH, M.
MammHaHUHT Ul YHYMJAOPJIUTH (MB/ coar) Kylujaru TeHriama Oyitnda xpucooianaam:
Q = 340unD,L,d/(tga; ttgory), (16)
Oy epna D;- MaxCylOTHH YUKUIIM yY4yH MYJDKQJUIAHTAH TUPKHUINHWUHT TallKd JAuaMeTpu, M; d-
MaljajjaHTal MaTepuai OyIakiapuHuHT ypTada yiraamu, M; u=0.3+0,5.



I1. Konycnu maiinanaridyHUHT apaMeTpliapuHu TaHJIalll Ba XUcoOanl

2.1. TexHOJIOTHK MapaMeTPJIapHU XUCOoOJ1a1n

Maliganarny TanM Ba yiyamMu Oyiinya TaHjamra OOLUIaHFUY MaTepUATHUHT
MaKCUMaJI Ba 3apyp OyiraH yiruamra 3ra Maimanan MaxcyloTUHUHT YirdaMu (Dy.x Ba
Omax ) XU3MAaT KUIa M.

KaOyn xkwmumn (fOKjamr) TEIIUTMHUHT KEeHIJIMTH Kyhugarn udoma Ownax
aQHUKJIAHAIU !

B=—m = 2 _ 705 (3.1)

6y cpaa Dmax - OoIUIaHFUY MaTCpUATHUHI MaKCUMaAJI SJIJILIaMI/I, MM.

MaiiaallHUHT OYMK LMKIWAA KUPWII TUPKUIIWMHUHT YJIYaMH ManJalaHTaH
MaxCyJOTHUHI MakKCHUMall yimdamMu Oyilmua Kyluga KenTtupwiran udonaa OuiaH
aHUKJIAHAIU !

d :
b= =7—0:35 (3.2)
Kok 2 MM
0y epma K, — ¥ypra Ba Maiina KOHyclM Maljajaruuiap Maiijanarad

MaxCyJOTUHUHT HUCOWN Kartamurd koddpduuuentu. KosapdunueHTHUHT KuiiMatu
MaiaiaHraH MaxcyJjoT KaTTaJUTHHU aHUKJIOBYM HAMYHaBHil TacHU(] OOFIaHUIINIaH
aHuKTaHaau. byHpmait Oofnanunuiap Oynmaca Kydupard KO3 QUITMEHTHUHT
KUMAaTJIapy TaHJIaHAIU:

Ko =1,7...2,6 (¥praua maiiganoBun Maiiiaiarud y4yH);

ISOK =2...4 (maiia MaliaJIOBYM MaljaIarud y4qyH).

YpTada Mai1aJoBYM KOHYCIU MalJalariUIapHUHT MaBXKyJl KOHCTPYKITHSIIAPH
acocmuza Kys3raiayB4yaH KOHycC acocuaaru nuamerpau D, =3 M 1e6 kaOyn kunamus.

K¥y3ramyBuaH KOHYCHUHI BEpTHKaIra KUSJIUTHHU Y=3° (1—pacm), KyWd TasHdY
Ba Ky3FaJlyBUaH KOHYC ICOBUMCH opacujaru OypuakaHu y=40° ne® kaOyn Kuinamus.

OKCUEHTPUKIM BTYJIKAHUHT aillJlaHUIIapU COHMHM KyWujaru (opmyna Ouiian
aHUKJIaMU3.

nzz’z\/smy—fcos;/:Z’2 sin40° —0,3c0s40 g
0,24 -1

MHUH

Oy epna f - maTepraTHUHT KOHYC CHUpTUTa HIIKaTanu koddumuentn, f =0,3;
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(- napaeunK Xy 1y mHuHr ysyswmry, £ =0,08D, =0,08-3=0,24 .

Ky3ramyBuaH KOHYC YKHUHMHI 3KCUECHTPUCUTETH KUMMATUHU TYKHUII THUPKUIIHA
TEeKUCIUTH OYiinda Kyiugaru udosa OviaH aHUKTaiMu3.

e ctgy  ctg40°

= ~=0,035
4n 4.2,9

M

— pacM. MalifaTarnyHUHT U1 YHYMJIOPJIMTHA Ba KYBBaTUHH aHHUKJIAII YUYYyH CXEMa
N yHyMIOpauruau Kyiujaara Gopmysia OpKajid TOMaMH3:

[ =2900undD? =900-0,5-2,9-0,02-3° =235 5,

Oy epa | - MaTepUaTHUHT FoBakiIanui kodddumuentu, pu=0,5;
d - maiinananran Marepuas OynaruHuHT Yprada nuametpu, d =0,02 M.
SU’pTaqa MaljanaiiuraH KOHYCIM MaWJAJIaTMYHUHT HWIIUIAaraHaa oJaguraH
KyBBaTUHH N, (kBT) Kyiinnaru ¢popmyiia Ounan udoaananmus:

1,27¢°n(D,D’ +0,388D° - 0,052dD )

Naa A J
Oyepma o - Oa3abTHUHT CHKWIHMIIJATH MYyCTaXKaMJIUK derapacu
0 =50...250 MIl1a;
D. - D pumamerpnu OOnUIaHFUY MaTEPUATHUHI KOHYCHHUHI KaiCH

KACMUJIa TypraHJIMTUHU KypcaTyBuu quametp, D =0,96 m;
E — 6a3zanbTHUHT OuKpiuK Moxymu, E=46000 MIla (1—xansan).
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1,27-(200-10°)' 2,9(0,96 - 0,35° + 0,388 0,35° — 0,052-0,02-3°)
aa = 6 :
46000-10 =399927 Br

2.2. Maiiiani0B4u KOHYC BAJMHHU MYCTaXKAMJIMKKa XHCO0J1a11

BanHn mMycTtaxkamiIMKKa XMCOOJANl YYyH 3KCUEHTPUKHHUHI PEAKLMSICUHUHT R,
KUWMaTUHU OWJUIN JIO3UM, YHU pacMJa KypcaTWiraHaek rpapuk €Ku aHaIUuTHK
yCyJiJla aHUKJIAll MyMKUH

R QL

o

3

Oy epna | - O HykTanaH maiinananaérran 0ynakkada Oyiaran Macoda,

|, - R, HEHT Tabcup enkacw.

0]
n ;
q
C : 2
N W g
W "
N7 | A
AN ¥, -
a 41 ¢

— pacm. Ky3ramyBuan koHycra, chepuk TOBOHTA Ba SKCIIECHTPUK KHCMTa
Maiananl BaKTHAa TabCUP ITYBUU Kywiap (a) Ba BAJTHHHT XUcOO cxemacH (0)

Banguunr yadammapu a—a Ba 0—0 kecumutapumaru yidamiapu Os = 0,8D; Ba
d._.= 0,4D; HucOarnapa aHUKIaHA M.

Banmuunr wmatepuanu - nymar 40X. BajgHM MyCTaxKaMJIMKKa XuCOOJaIn
MyJbCAlMSUTAHYBYM  FOKJIAHUIIUTAPHU XucoOra oOJiraH XoJiJa amMalra OIIUPHUIaIU.
Banuu 6 - 6 xecuMaa mMaialioBUYM KOHYCHH mpecciad YTKa3uIiard KywiaHUILIap
KOHIICHTPAITUSACHHN XUCOOTa OJITaH X0J1a TEKIIUPIWIAI. by Xoiaa MUKITHUAT YpTada
KYWIAHHIIN KyHuaara GopMyIiajiaH aHuKJIaHa !
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5 = O +o0,., 05M,  05R,
" 2 W 0,1d°

Oyeprna o, - DyJIbCalMsUIAHYBYM LUKIJA OSTWIMII  KyWIAHUIIMHUHT
MUHHAMAaJ KHMMaTH (HOJIra TEHT);
ds - BarHUHT 6 — O KECHMMIaru THaMETPH.
Kyunanumuiap KOHIIGHTPALMSCHHM XucoOra oOJjraH Xojaa OapIOILIHINK

qgcrapacu

(O-—l)x :%’

o

Oy epra  K_- kywiaHMIUIap KOHIEHTPALMACUHHUHT caMapalu KOdQpQHULUEHTH,
K_=1,5;
o,- KOHIICHTpAIUs MaBXKY/[[ Oynmaranaa OapAOIUTHIIHK
yerapacu, o, =0,80, =0,8-450 =360 Ml]a..
MycTaxkamimk 3axupacu

MunuMan MYyCTaxXKaMJIMK 3axupaCcHHH nN = 2 I[€6 Ka6YJI KHJIaMH3.

min
Maiiganarnura mMaiijalanMaiiiurad Matepuai TymuO KoJraHaa STWIKII KyWIAHHUIIN
o' Kyingaru ¢popmysia OMIaH XUCoOIaHaIn

oc'=20<0..
Maiiganai Ky4uHu aHUKJIanaa Kyinjaara Gopmynaaad QoiianaHuianm:

Q=46F-10" =46-0,07-10* =32200 H,

7d?  314x0,3

F= =0,07 m°.
4
R =32200-06 51 6611,
o = 9221856 16000807 I,
0,1-0,22°
(0_1) = 300 =240 MlIla,
<715
n= 240 =24,
10
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Tor *KMHCIAPUHUHT TaCHU(IapU

—KaJIBall

Tor xuHCH P, Kr/M o, Mlla E, Mlla
FOMmirox oxakror 1400 40-60 35000-50000
Kymromr 2000 50-80 34000-50000
JlolicuMoH cnaHel 1200 25-40 11000-19000
JIoHCMOH 0XaKTOIII 2700 100-120 35000-50000
Maiina noHagop TpaHuT 3300 180-200 60000—-70000
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Ill. UkTtucoauit Kucm

3.1. Unaank MKTHCOAUM caMapaHu Xucooaann

—KAABAJI
Xucobmam yayH OONUTAHFUY MabIyMOTIIAP

Ne [Taptin Vi4os TaxoMuinIamrangal

Kypcarkuunap TakoMuiutamrynya
oenrunap | Oupauru CYHT

1 | N yrymaopauru Q m°/coar 300,0 310,0
Nunnuk unuiab 3

2 B1; B2 M 3800000 3950000
YUKAPHII
Kuxosnan

3 | poitmananumn Kot 0,69 0,73
ko3 hHUIeHTH
JKuxo3uuur

4 Tad coar 8320 8840
camapaJli Il BaKTH
NurymnapHuHr

5 q olaM 3 3
COHH
1M3 maiimamanrag

6 C cyMm 524 516
TOITHUHT TAaHHAPXH
1M3 Mmaiigamanrad

7 | TOIMIHUHT COTHII 11 cym/m® | 653 649
HapXu
AmopTu3zanus

8 H % 8,3 8,3
aXpaTMacH
TaxomummamTupuI

9 Kn MHUHT CyM | - 280
YUyH XapakaTiap

10 | KoruraHumn BakTH Tk Ann _ 2

HNxtuconuii camapaaop/IMKHU

xXapaxkaTJIapHHU XUCOoOIaiiMu3.

AHUKJIAIl Y49YH TAaKOMWUJUIAITHPHUINTA KalluTall

15
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AK = I<HI/IP+ K/:[ + KMOHT + Kcneu + KHOT (MHHF CS’]M)

oy epaa K, — neran Ba kucmnapauar Hapxu (K,=280 Munr cym);

Kyonr — kux03HH Wurum yayH xapakatiap (10-15% K)). Kyowr=4,2 MEHT CyM.

Kenen — nmmad gukapum MangoHu Ba acocuit donmmap Hapxu (Kee,=0 MuHT
cyM).

Kior— Z€TaN Ba KUCMIIAPHU MYKOTHII YUYH Xapaxariap,

KHOT: O(b.6a3( 1- Ha * T(’p/ 100) + KneM - O(b.n.,

Oy epra Oy gas- HyKOTHIAETTAH acocuit Gponn Hapxu, pyo., (Ogpe.s=0);

H,- amoptusammsa MesépH (%); Ty~ BakTHUHT XakKukuid Gonan, Ty- A, Koen-
’KUXO3JIaPHU JIEMOHTaX Kuiuil yayH Xapaxkarnap (5-10 %)Og 6 €YM; Oy - acocuit
doraan Hykotum Hapxu (3-5 %) Oy as, CYM, UYHKH Oy 60,=0, T0 Oy =0 1 K, =0.

AK =280 + 4,2 = 284,2 MuHT CyM.

Menépuit Xu3MaT MyJIJIaTH:

T.=100/H,=100/5=20 tinn

Kuxo3 1986 ¥unu umra TyMHPUITAHIATH ca0a0iau WYKOTUIAJAWIraH acOCH
(dhoHJ BaKTH:

T4=2016 - 1986=30 itun, Ty=T,.

Kanuran xapaxkarnap y3rapumy OuiaH acocwil (OHA HapXyd XaM y3rapaau
(AO¢)=AK- Oy sas.~Kior., MUHT CyM.

O¢.6a3. =0, To AO = AK = 284,2 MuHr cym.

—XKaaBall

TakOMUJITAIUTUPHIL YUYH KaIllUTaJI XapakaTiap CMETACH.

Xapaxatiap HOMU Hapxwu, munr cym acoc

JKMXO03HUHT HapXu 280 3aBOJ MabJIyMOTH
MomnTax 4,2 15%Kn

Kamu: 284,2
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3.2. ’Kopuii xapa:kaTJapHUHT Y3rapuIIu

Tamup opaJuFUHUHT y3alumM cababay Wnuiad YUKapuiIaguraH MaxcyJoT
XaKMU opragud. Mnuiad YMKapuIHUHT WWUIMK YCeuImM Kyhdujgard ¢GopmyliajiaH

aHUKJIAaHAH:
AB = (Kakcr.ap. - Kaker.0a3)*8840*Q);,

0y epaa Kakcr.mp.- )kuxo3/1aH sxaaan (oiigananui KodPpHUITMEHTH:
Kakcr.oip. = Tad.mp/8840,

0y epaa Trd.mp.- )KMXO3HUHT caMapaiy UIll BaKTH:
Tad.ip.=Tad.0a3+AT,

Oy epna Tod.0a3.- >kuxo3HuHr camapand wum Baktd, AT=120 coar-
MaifTaJlariYHUHT TYXTAa0 KOJIUIII BAKTUHUHT KaMalHIIIH.

Tad.p.=8200+120=8320 coar,

Kakcer.mp.=8320/8840=0,73.

AB=(0,73-0,69)*8320%450=0,01*8320%*450=149760 m*,

TakoMmmtamrasad CyHT HHJUIMK UIIa0 YUKApPHUIT XaKMHU.

B,=B;+AB=3800000 + 149760 = 3950000 m°> = 3.95 * 10° m°
HNutad YUKapuIl XaXMHU OPTHUIIH xucooura MaxCyJIOT TaHHapXWHUHT

KaMaluIlu.,
Oy.. = Ym.(B,-B;) = Y.*AB,
Oy epna Yrm.- MaxCyJIOT TaHHAPXHUIArd TOUMUHN xapaxariap (1ex, yMyM3aBoJ

xapaxatiapu), cym. Th3nap Oyitnua ypraua xapaxar

Vn.=6,28+9,15+18,24=33,67 cym,
VY xonma
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Dy.1m.=33,67*149760 = 5042419 py6=5042,4 MUHT cyM.

Acocuii GOHI HpapXUHUHT OPTULIN XMUCOOHUTa KUXO3HU MIIUIATULI YUYH KOPH

xapaxaTinapau anukiaaimus3 (APC20):

a) aMOpTHU3ALHMS YUYH:

AO@ * Ha/100 = 284,2*8,3/100=23,59 muHr cym,

Oy epna Ha- acocwuii honanu Tukiam yuayH amoptuzamnus Gouau, %;
0) >kopuil Ba KaruTajl TAMUP YIYH:
AOP*15%/100=284,2*15%/100=3,27 murcym,

B) J)KUXO3HU HMIIUIATHUII YIYH:

AO}*3%/100=284,2*3%/100=2,93 muHT cyM™.

VY xoina xapaxatiap UMFUHINCH:

> APCD0=23,59+3,27+2,93=29,79 MuHT CyM.

TaKOMI/IJIJIaHITI/IpHHII[aH MaxCyJa0T TAaHHAPXHUHHUHI KaManuIiu.

Oyciron.=ly.m.-) APCD0=5042,4 - 29,79 =5012,6 mMunT cyM™.

CYM.

MaxcynoT Oupaurura TaHHApXHUHT KaMalUIIIu:
AC=Dycr.rox./B,=5012,6 /14976 = 0,34 cym/m’.
bup MeTp Ky0 maFraJIHUHT TAHHAPXU:

C,=C:- AC = 192,6-0,34=192,26 pyb.

3.3. Ilya okumuapu xucoomn
[Tyn okumitapu Kyiiugara popmysia OuinaH aHUKIaHAIN
AJTT=AB*11;+Od.mp.,
Oy epaa AB- kymmmya MaxcysoT Uiuiad YuKapuiln XaxMu, M
L1;- MaxcynoT OUPIUTHHUHT HApXH, CYM.

Og.6as = 0 1 Ogpp = 0 6ynranm yuyn, AIIII=AB*11;=149760*653=32947,2 munr

oy epma I[;—-1 M° MaliJaNaHTaH TOLIHMHT doimagarn xuccacu (11.4%) 653

C}"/M/M3.

18



[Tyn okumunauHT Y3rapuiu (AO):

AJIO = AK+ cnyg; *AB + (Y(a) + (6) + (B)+H,

Oy epaa Cnyg - UILJIa0 YUKAPUIIHUHT MaxCyJOT OUpIUTUra mapTiu y3rapyByaH

XapakatiapH, C,f;"; =153,8 py6; H-comuk : ¢oiinara 24%AIl; mynkka- 2%A0d; Oy
epaa All- doitmanunr y3rapumm. by mabiaymornapaan Qoiiananud Kyidugarura sra
oynamMus:
ATT=AC*B,+(113-C1)*AB=0,34%929885,2+(653-649)*9437,2=
=316161+2617/888=577,95 muHnr cym.
Hnpu6=0,24*577,95=138,71 MuHr cym;
Humym.=0,02*32,2=0,65 MuHr cym;
Huan=Hnpu6+Humym=138.71+0,65=139,36 MuHr cym.
[1yn OKUMHHMHT y3rapuim
A10,=32,2+0,1538*9437,2+8,47+139,36=1451,6 MuHr cym.
AO,=AK+APCO0O+HAJI=32,2+8,47+139,36=180,03 MUHT CyM.
A1Oz;=APCO0O+HAJI=8,47+139,36=148,07 MuHr cym.
To3a myJ1 OKUMUHUHI Y3TapUILIN:
AYT=AIIT-A1O,, AY/I1,=4907,4-1451,6=3455,8 MuHr cyMm.
AYII,=AAIT-AJ10,=4907,4-180,03=4727,4 muHT CcyM.
AYIIT=AOIT-AJ103=4907,4-148,07=4759,3 MuHT cyM.

3.4. JloluXxaHWHT UKTUCOIUN caMapaJopJIK KYPCAaTKUWIAPUHN XUCOO Al

To3za doitna Kyiinnaru ¢hopmysa OuiiaH aHUKJIAHATH:

QﬂIL:i(Rt -3)*L(1+E)' -K,

K- xanuran xapakaTiiap, MHHT CYM;
E- doitna menépu 0,3;

T= 3 iiumn,
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R=11i+a;,

rae I1i- conmukaan xomu To3a Qoiina, MUHT CYM,

[1=ATI-H=577,95-139,36=438,59 MuHr cym;

R=438,59+8,47=447,1 muHr cyM™m,

a;-aMOPTHU3ALMOH aKpaTMaJlap, MUHT CyM;

Toza myn mapomanu (MHTETpall HIKTUCOAHI camapa).

1-kanam 0,=1/1+0,3 =0,77;

2—kanam 0,=1/(1+0,3)*= 0,6;

3—mar a3=1/(1+0,3)*= 0,46.

VY xonga

Y= Ry* a3-AK=447,1*0,77-32=330,16 MuHT cyM™m;

YJ1)1,=447,1*0,6=290,62 MunT cyM™m;

YJ1/1:=447,1*0,46=236,97 MuHT CyM.

Xap O6up KajaMJIaH KeMUHTY TO3a TyJT JapOMaIu:

Y1, = Y1, + Y1/1,=330,16+290,62=620,78 MuHr cym.

Y 1:" =Y 1,+ Y/ /13=620,78+236,97=857,75 munT cyM™.

Y >0 Oynranu ydyH, MaljaJardidHUHT Takiu@ KWIMHTAaH BapUaHTHU
camapa’nu.

Donmannimk NHACKCH .

I/I,ZLZI/K*i; *(R-3y)/(1+E)'=414,9+290,62+236,97/32,2=29,3

-

NJ1>1 6ynranu y4yH, JOWHUXa camapalu.

KanuTan xapaxatiapHUHT KOTJIAHUII BaKTHU !

T =AK/AILL,

Xuco0 HaTwKaapy Oyinya KOIJIaHUIT BaKTH 2 MUII.
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IVV. Mexnat myxodazacu

4.1. Elektr tokining inson organizmiga ta’siri

Elektr toki organizm orgali o'tganda issiglik, elektrolitik va biologic ta ’sir ko'rsatadi. Issiglik
ta ’siri tananing ayrim gismlarining kuyishi, gon tomirlari, asab va boshqga to‘qimalaming qizishi bi-
lan tavsiflanadi. Elektrolitik za ’sir qon va boshqa organik suyuqliklaming ko‘rinishi va ular fizik-
kimyoviy tarkibining buzilishiga olib keladi.

Elektr tokidan olingan jarohatlami shartli ravishda mahalliy va umumiy turlaiga bo'lish mum-
kin. Umumiy turini odatda, tok urishi deyiladi. Mahalliy turlari organizm ma’lum qismining elektr
toki yoki elektr yoyi ta’sirida shikastlanishidir.

Elektr tokidan kuyish tanadan tok o‘tganda hamda elektr yoyi ta’sirida bo'lishi mumkin. Bi-
rinchi holatda jarohat nisbatan yengil o ‘tadi. Bunda terining qizarishi, pufakchalar paydo bo‘lishi
kuzatiladi. Elektr yoyi ta’sirida bo‘lgan kuyish, odatda, ancha og‘ir xarakterga ega. Elektroaftalmiya
— elektr yoyidan chigadigan kuchli ultrabinafsha nurlar oqimining ta’siri natijasida ko‘z tashqi
pardasining yallig'lanishidir. Odatda, kasallik bir necha kun davom etadi. Ko‘zning muguz pardasi
jarohatlanganda davolash murakkablashib, uzog davom etadi.

Tokning biologik ta ’siri a’zolar mushaklarining tortishib golishida namoyon bo‘ladi. Bunda
mushaklar, shu jumladan, yurak va o‘pka mushaklari beixtiyor tortishib qoladi. Natijada, nafas
a’zolari va qon aylanish tizimi ishining buzilishi ro‘y berishi mumkin.

Elektr toki ta’sirining bu turlari shikastlanishning ikki turini keltirib chigaradi: elektr tokidan
shikastlanish va elektr toki urishi. Elektr tokidan shikastlanish, bu — elektr toki yoyi ta ’sir etishi
natijasida organizmning ayrim gismlaridagi to'gimalaming shikastlanishidir. Elektr tokidan shi-
kastlanishning quyidagi turlari farglanadi: elektr tokidan kuyish, terining metallanishi va mexanik
shikastlanishlar.

Elektr izlari tok ta’sir etgan odamning tanasi sirtida aniq ko‘rinib turadigan kulrang yoki och
sariq rangdagi dog‘lardir. 1zlar timalish, kichik jarohat, kesik yoki latlar ko‘rinishida bo'ladi. Terining
shikastlangan gismi qadoq singari qattiglashib qoladi. Terining metallanishi elektr yoyi ta’sirida eri-
gan metall mayda zarralarining teri ustki gatlamiga kirib golishidir. Bu hodisa, masalan, gisga
tutashuvlarda, kuchlanish ostida bo‘lgan ajratkich va rubilniklami tarmoqdan uzayotganda ro‘y be-
radi.

Odam orgali o ‘tayotgan tok ta’sirida mushaklaming keskin tortishib golishi ogibatida mexan-
ik shikastlanishlar yuz beradi. Natijada, teri, qon tomirlari va asab to‘qimalari uzilishi, shuningdek,
bo‘g‘inlar chiqishi va hatto suyaklar sinishi mumkin.

Elektr toki urishi, bu — organizm orqali elektr toki o‘tishi natijasida mushaklaming tortishib qolish-
idir. Odam organizmiga elektr tokining ta’siri qanday oqibatlarga olib kelishiga garab, elektr toki
unshini shartli ravishda quyidagi to‘rt darajaga ajratish mumkin:

| daraja — mushaklar tortishib qoladi, ammo odam hushidan ketmaydi;

Il daraja — mushaklari tortishib qgolib, hushidan ketadi, lekin u nafas oladi va yuragi urib tu-

radi;

I11 daraja — mushaklar tortishib, yurak faoliyati yoki nafas olishi buziladi (yoki har ikkisi

baravar ro‘y beradi);

IV daraja — klinik (o'tkinchi) o‘lim yuz beradi, ya’ni nafas olish va qon aylanishi to‘xtaydi.

Klinik o‘lim hayot bilan o‘lim o ‘rtasidagi holat bo'lib, yurak va o‘pka ishlashdan to‘xtagan
paytdan boshlanadi. Bu holatda odam nafas olmaydi, yuragi urmaydi, og‘rigni his qilmaydi, ko‘z
qorachig'i kengayadi va yorugllikni sezmaydi. Bu davrda turli a’zolar faoliyati davom etib turadi.
Garchi, bu jarayon endi juda sust kechsa-da, ammo inson tirik golishi mumkin. Birinchi navbatda kis-
lorod tangisligiga juda sezgir bo'lgan bosh miya qobig‘ining hujayralari o‘la boshlaydi. Ong va ta-
fakkur ana shu hujayralaming faoliyatiga bog‘liq. Shu sababli klinik o‘limning davom etish vaqti
yurak
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faoliyati va nafas olish to‘xtagan paytdan to bosh miya hujayralari o‘la boshlaydigan paytga gadar
o‘tadigan muddat bilan aniqlanadi. Ko‘p hollarda bu muddat 4—6, sog‘lom kishilarda tasodifan el-
ektr toki urishi natijasida o‘lganda esa 7—8 minutni tashkil etadi.

Biologik (haqiqiy) o‘lim insonni hayotga qaytarib bo‘lmaydigan hodisa boiib, bunda or-
ganizm hujayralari va to‘qimalarida biologik jarayonlar to‘xtaydi.

4.2. Elektr tokidan himoyalanish

Paxta, ipakchilik va yengil sanoat korxonalari barcha sexlari xavfliligi yuqori yoki o°ta xavfli
xonalar guruhiga mansubdir, chunki qo‘llaniladigan elektr uskunalar, yoritkichlar, signal beruvchi
uskunalaming gismlari yuqori harorat va namlik sharoitlarida ishlaydi. Natijada simlar ihotasi
buziladi, garshiligi kamayadi, qobiqlariga tok o°tish xavfi ortadi, natijada mashinalarni boshgamvchi
va sexdagi boshga ishchilaming shikastlanish ehtimoli ortadi.

Tokdan saglanish uchun uskunalaming tok yumvchi gismlariga yaqgin kelmaslik, qo‘l
tegizmaslik, bexosdan tegib ketmaslik kerak. Qobiq va boshga metall gismlarda tok paydo bo‘lganda,
xavfning oldini olishga, past kuchlanishda ishlash, ikki gayta ihotalash, yerga ulash (zazemleniye),
nol simiga ulash (zanuleniye), himoyalovchi o‘chirib o‘ygichlami qo‘llash bilan erishiladi.

Elektr uskunalarining tok yumvchi gismlariga bexosdan tegib ketmaslik uchun ularni
thotalash, qo‘l yetmaydigan balandlikka o ‘rnatish, to‘siqlar bilan ta’minlash va boshqa tadbirlami
go‘llash kerak. Bundan tashqari, o‘ta xavfli sharoitlarda, metall idishlaming ichida, tok o‘tkazuvchi
polda o ‘tirib yoki yotib ishlayotganda qo‘l asboblari uchun past kuchlanish (12 V) gabul gilinadi.

Himoyalovchi yerga ulash. Mashina va dastgohlaming tok yurmaydigan metall gismlarini
o‘tkazgich yordamida yerga ulab qo‘yiladi. Bundan magsad qobiqqga tok o‘tib ketganda ishchini
bexosdan tegib ketish natijasida tok urishidan saglashdir (-rasm).

Himoyalovchi yerga ulash qurilmalari ikki xil: tashgariga chigarilgan (yoki bir yerga to‘plangan) va
konturli (yoki bir tekis tagsimlangan) bo‘ladi. Tashqgariga chigarilgan qurilmalar ko‘pincha ulovchi
asbob-uskunalar turgan sexdan tashqariga chigarib ma’lum bir maydonchaga to‘planib o'matiladi.
Yerga ulashning bu turi asosan kuchlanishi 1000 V. gacha bo'lgan qurilmalarda ishlatiladi. Buning
afzalligi shundaki, elektrod vazifasini bajaruvchi qoziglami yerga qogish uchun garshiligi kam
bo‘lgan (nam, loyli va sh. k.) erlami tanlash imkoni bor.

1 faza

2 faza

3 faza

s
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-rasm. Himoyalovchi yerga ulashning sxemasi:
1—elektryuritkich gobig'i; 2—yerga ulovchi.
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Konturli yerga ulashda yakka ulovchilar asbob-uskunalar o‘matilgan sex konturi (perimetri)
bo‘ylab bir tekis qilib joylashtiriladi. Bunda xavfsizlik kuchlanishning ulovchilar orasida bir tekis
tagsimlanishi hisobiga erishiladi
(-rasm).
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-rasm.Mashinalarniyergaulashsxemasi:
a—tashqariga chigarilgan: /—mashinalar; 2—magistral sim; 3— elektrod qoziglari;
b—Kkonturli yerga ulash: 7—mashinalar; 2— kontursimi; 3— elektrod qoziglari.
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Yerga ulovchilar sun’iy hamda tabiiy bo'lishi mumkin. Tabiiy ulovchilar vazifasini yer tagiga
o‘matilgan vodoprovod, artezian va boshga quduglarining metall quvurlarini bino va inshootlaming
yer bilan birlashgan temir-beton
hamda metall konstmksiyalari, yer tagidan o‘tgan kabellaming qo‘rg‘oshin qobiglari o‘tashi mumkin.
Tabiiy yerga ulovchilarning garshiligi kam bo‘lganligi uchun qo‘llash foydali bo‘lsa-da, ularning jid-
diy kamchiliklari ham bor. Sozlash ishlari olib borilayotganda ulovchida uzilish bo'lishligi va
ko‘pchilikning bu quvurlarga bemalol tega olishi, ehtiyotsizlik natijasida shikastlanish ehtimoli borli-
gidir.

Kuchlanishi 1000 V. gacha bo‘lgan uskunalarda himoyalovchi yerga ulovchining garshiligi
yilning xohlagan paytida 4 Om. dan ortmasligi kerak. Ochiq joylarda, xavfliligi yuqori hamda o‘ta
xavfli xonalarda o'matilgan elektr uskunalari kuchlanishining giymati 42 V. dan, xavfliligi kam
bo‘lgan xonalarda esa 380 V va undan yuqori bo‘lgan barcha hollarda yerga ulanishi shart. Portlash
xavfi bo‘lgan xonalarda kuchlanish qiymatidan qat’iy nazar, barcha hollarda elektr uskunalari yerga
ulanadi.

Himoyalovchi nol simiga ulash. Mashina va dastgohlaming tok yurmaydigan metall
qismlarini o‘tkazgich yordamida himoyalovchi nol simiga ulab qo‘yiladi. Bundan maqgsad ham yerga
ulashni qo‘llash kabi ihotasining buzilishi natijasida qobiqqa tok o‘tib ketgan chog‘da shikastlanish
xavfini kamaytirishdir. Thotaning buzilishi natijasida elektroyuritkichning qobig‘iga (1) tok o ‘tib
ketadi (48-rasm). Bunda buzilgan faza bilan nol simi orasida gisga tutashuv hosil bo'ladi, saglagich
kuyadi (2) va buzilgan faza avtomatik ravishda tarmoqdan uziladi.

Nol simining yerga ulanishi juda ishonchli bo'lishi kerak. Unga zanjimi ajratuvchi uskuna va
apparatlami ulash mumkin emas. Ularning uzilib ketmasligi uchun transformator oldida, tarmoglan-
ish yerlarida va albatta, zanjiming oxirgi qismlarida yerga ulab qo‘yiladi.

Tokdan shikastlanish xavfi tug‘ilganda zudlik bilan avtomatik ravishda elektr uskunasini
tokdan uzib qo‘yuvchi qurilmalar ishlatiladi. Bu qurilma himoyalovchi yerga ulash va nol simiga
ulashlar xavfsizlikni ta’minlay olmagan hollarda aksariyat ko‘chma uskunalarda qo'llaniladi.
Thotaning buzilishi yoki boshqa sabablar tufayli yuritkich qobig‘iga tok
o‘tganda, yerga ulovchi orqali yerga o‘tib ketayotgan tok tok relesi (TR) ni ishlatadi. U esa o‘z
navbatida uzib qo‘yuvchi g‘altak (UG*) ni ishlatadi, uning o‘ramlarida tok paydo bo‘lgach, avtomatik
ravishda elektryuritkichni zanjirdan uzib qo‘yadi.
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-rasm. Himoyalovchi nol simiga ulash sxemasi:
1—himoyalovchi elektryuritkich qobig'i; 2— yengil eruvchan saglagich.
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V. Atpod myxut Mmyxodaszacu

Acmuma «pecypce» cy3u (GpaHIy3 THIMIAH OJIMHTaH OynHO, «sIIam BOCHUTACH» JIeTaH
MabHOHM aHmIataau. Pecypc neranjga taOuumil xkucMiap Ba (GolJaTaHWIAJAUTAH 3HEPrUsl TypJlapu
TYLIYHUJIA]H.

Tabuuii pecypcinap MHCOHHMHT sIIIAIIN Y4yH 3apyp OYJras nryHaail BOCHTaJIApIUpPKH, yiaap
XKaMuATra 0eBocUTa dMac, OaIKU MIUTA0 YMKAPHUII KydwIapu Ba UILIA0 YMKApHUII BOCHTAIApH OPKAIU
TabCUP ITAU.

lyHn anoxuaa TabKUAJAIl KEPAKKH, «Ta0UH pecypciapy» TyIIyHYaCHHU KyNTHHA OJUMIIap
Typiauya Tabpuduramanu. Macanas, reorpad omumiap, akaza. M.I1.I'epacumos Ba pod. [.JI.Apmann
TaOMHUil pecypcrapra 3HT TYJIUK Tabpud Oepranmap: «rabuuii pecypciap- Kumiap OeBocHTa
TabMaT/AaH OJaJuraH Ba yJIApHUHT sSIIAIK YUyH 3apyp OYJIraH XujimMa-Xuil BOCUTaIapIup».

[Ipod. FO.I'.Caymkua 3ca «3JIEKTp SHEPrHsl OJIMII, O3MK-OBKAT MaXCyJOTJIapUHH HILIA0
YyyKapuil ydyH (oiijanaHuil MyMKUH OyiaraH TaOMUH KOMIIOHEHTJIApHM Ba CAaHOAT Y4YyH XOM-
aménapau Tabuuii pecypcnap ae6 tawpudumaiimu. ['eorpad omum A A.Mwuni sca , «Tabumit
pecypcnapian (oinanaHuml makulapy Ba WyHanWILIapura kapal® yJlapHM MKTUCOIUM >KHMXaTJaH
cuH(apra OynmuuIHW» OWUpWHYM ypuHTa Kysinu. By cundnapra Oynumiga, spHM TacHUUamaa ,
Tabuuil pecypcriap MOAIUI MIUIA0 YMKAPUIIHMHI acOCHM CeKTopiapuaa Ba MUUIA0 YMKapULIIaH
tamkapu chepana doianaHummra kapad rypyxiapra aKpaTHIaIm.

Hlynnaii kw6, TaOuumili pecypciap KUIIMJIApHUHT sIIAIld Y4yH 3apyp MaHOanapra Ba
MeXHAT BOCHUTAIapu MaHOanmapura OynmuHamu. Acnuaa, TaOMUi pecypciap MKKUTa acOCHH Typyxra
OyiuHaIH :

A. Typyxu — MoAIMi MIUIA0 YMKapuul pecypciapu. by rypyxra €Kuirn MaxcynoTiapu, MeTajuiap,
cyBiap, €roy-Taxra, 0aiauk, OBJIaHAAUTaH XaBOHJIAP KUPaIH.

B rypyxu — nmmal unkapumaan Tamkapu cdepa pecypeiapu. By rypyxra H9MMIIMK CyBH, J1apaxT-
30pJap, UKJIMM pecypciapy Ba XoKa3oJap KUpau.

Tabumii pecypcrmapra O3MK OBKaTra WIUIATHIAJWTaH €BBOMM yCHMIIMKIIAp Ba XalBOHIAp,
MYMMIIMK CYBH Ba OollKa MakcaJyiapja ¢oiijjalaHaurad cyBiap, MeTaulap OJIMHAAUraH MabJlaHiiap,
KypUWJIMIIra HIUIaTUIaurad €rod Taxrajiap, S3Heprus Ba EKuiaru MmanOanapu OyiraH Kymup, Het Ba
Tabuuit raznap Kupaiu.

Tabuwnit pecypcnap 2 Typra OyauHaIu.

1. Tyraiiguran Tabunii pecypcuaap

2. Tyramaiiguran Tabunii pecypciap

Tyraiiauran Tabunii pecypcenap y3 HaBoaTua 2 rypyxra OyJInHaau.
1. Tuknananuran pecypcenap.2 TukiaaHMaiiurad pecypceiuap.

Tuxnanmaiinuran Ttabumii pecypcimapra ep ocTu Tabuumii Ooiunkiaapu Ba  ¢oiiganu
Ka3wiMasap, SbHH MabJaH/IM Ba MabJaHCU3 KazwiMalap Kupaau. Yiap QoiiganaHaéTrad Japaxa-
JlaH MWUIMOH-MWJUJTMOH MapTa CEKMH THUKJIAHaJuraH Tabumil pecypciap xucoOmaHaauiap. bynnait
pecypciapHu TUKIIa0 OyIMac sKaH, MUHEpal pecypciiapaad camapaiu GoiijaiaHull, yIapHu Texao-
Tepra® MIUIATHII Ba yJIApHU Ka3uO oNMHAETTaHIa epiapra 3apap eTKasWInIInra iyn KyiMmaciauk 3a-
pyp-

Tuxnananuran Tabuuii pecypciapra TUPUK MaBXKyAOTJIap, YCUMIIMK Ba XaWBOHJAp, Japax-
THap UIYHUHTAEK TYNPOK Kupamau. Tympok Hyk OynmmbO kerMaiinu, Oaqku acoCHMl XOCCACHUHH —
YHYMJIOPJMTUHU WYKOTUIIN MYMKUH. ByHnail pecypcnapian ¢oiiananaérrania myHd 3cia TyTUII
KEpaKKH, MyalsiH TaOMHid MIAPOUTHUHT OY3WIIUIIN YJIAPHUHT KalTa THKJIAQHHUIINTA XaTaKUT OCpHIIH
MYMKHH. MacanaH, X03Upru BakTAa OyTyHiaail kupuO ro0opwiraH KynruHa YCUMIIMK Ba XaWBOHOT
Typiapu, IIyHUHTJEK, 3po3us HaTuxkacuaa OyTyHjall TapkuOu Oy3wiraH TyHpoKJIap KalTaaaH
TUKJIaHMaiau. ByHaaH Tamkapu, mIyHM XaMm €a7a TYyTUII KepakKd, TUKIaHAaguraH TaOuuil pecyp-
CIIApHMHT Taia0 Oynui skapaéHu MabJIyM TE3JIMKKa dra Oynuiy kepak. MacanaH, oTHO TaluiaHTaH
XaMBOHJIAPHUHT KaiTajgaH naiao 0ynumm yayH Oup €ku Oup Heya MU Kepak, aMMo JapaxTiapH Ke-
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cu0 TanuraHraH YpMOH Kamuaa 60-iimimaH KeWWH KaWTa TUKJIaHWIMA MyMKuH. Ep kKoOurumma
TYNPOKHUHT YHYMJIA Ba XOCWJIIOP KaTJIAMHHU XOCHJI OYIHUIN 'kapaHU HUXOATIA CEKUHIIMK OWIaH
keuaau. 100 wima 0,5 cM gad 2 cM rava Tynpok Xocwi Oynamau. Tapkubu y3rapran TympoKHU sX-
MIMJIAHWIIHA YIYyH 3ca OUp HeYa MHUHT HHJI BakT Kepak. 20 cM KaJHMHIUKIArd yHyMJIOP TYNPOK XOCHI
kwmm yayH tadomar 2000 wwiman 7000 ¥iwnraga BakT capdumaian.  [IlyHuHT ydyH TaOuwmii
pecypCiIapHH UIIIATHIN T€3JUTH, YIAPHUHT TUKJIAHUII Te3JUTUAaH OO KETMACIUTH Kepak.

Tuknananuran TaOuui pecypciap ydyH 3apypyuil mapouT spatu® Oepuiica, yiap HWHCOH
HXTUEKITAPUHHA KOHAUPHIITA a0aanii XU3MAaT KWINIIA MyMKHH.

Tyramaiinuran Tabuuii pecypciapra cyB, UKJIUM Ba KOCMUK pecypciiap KUpau.

CyB Oapya THpUK OpraHu3MIIap y4yH Xa€T MaHOau Oynu0 3 Ta PU3MK XojaTaa : KaTTUK(MY3),
CYIOK Ba OyrcMMOH Xojatriapjaa yupaiinu. Ep mapuaa CyBHUHT yMyMUI MUKJIOpU OMTMac-TyraHmac
Oynu0, Xeu KayoH y3rapMaca Kepak, OMpOK MHCOHHUHT (paoJUsATH HATHXKACH/la CYBHUHT 3aXUPacH Ba
MUKIOPH €p LIAPUHUHT alpuM MUHTaKaJapuaa TypJid JAaBpiapa Typianda OyJuiid MyMKUH.

Hynénaru cyBmnapHunr 94 % oxeannappanup. beBocura Qoiinananuira sipokian OynraH
WYMMJIMK CYBUHUHT 3axupanapu 1 % Hu xam Talikui 3TMaiau. bupok durmac-tyranmac XucooOiaH-
raH JIEHTU3 CyBJIapH XaM yTa uduocnanui xaBpu octuaa Typudbau. Uydyk cyB sca cudar KuxaTu-
JlaH Tyrajurad pecypc xucodsanaau. YyHKu MHCOHTa Xxap KaHaail CcyB aMac, OaJKu UCTEBMOJ KH-
JIUII Y9YH SIPOKJIM TO3a CyB Kepak . Ep mapuHUHT KynrMHa MUHTaKalapyuaa cyBAaH camapacus (oii-
JaJlaHu, TapEnapHUHT caé3naHu0 KoMy Ba Oomika cababnap okubaTua HUMMIMK CYBU MUKJIOpU
KECKHH KamMaiiMok1a. X0JIOyKH, CyTOpHII , CAHOAT Ba KOMMYHAJ XYKaJllK YUyH Uy4dyK CyBra OynraH
HXTUEXK WMIIAH Mmira optud 60pMOK/Ia.

Xynu uryHra yxiiaraH MUKIOp KUXaTJaH ojiranja arMocdepa XaBocH Tyramaiiuran Tabuni
pecypcaapra Kapaay, aMMo cudart KUXaTAaH ojiraHia y Tyraiurat pecypciapra KHpaju.

Kyém panuanusicu (EpyriMk, MCCUKIMK), aTMocepa XaBOCH, IIaMOJ, CYB Ba TYJIKHHIAP
SHEPrUACH MKIMM Ba KOCMHK PECypclapra KMpajd. ErHHrapumamkiap 3ca CyB pecypciapura Xam
UKIIUM pecypciapura xaM Kupaiu.

Caiiépamusra kenaérrad Ky€m HypirapuHHUHT SpMHIAH KYIIPOTH YHEPTUSHUHT OOIIKa TypJia-
pura aiinaHaau. Y 1apHUHT MyaisiH KHCMH TYIIPOK, CYyB Ba aTMocdepa XaBOCUHU ucuTHira capd 0y-
Jamy Ba acTa-CeKWH (hazora TapKamaau. YJIApPHUHT MyailsiH KHCMH YCHMJIMKJIAD TOMOHHIAH Yy3-
namrrupunagu. KyEmHUHT Hypiu 3HEprus 3axupaiapy MAUIHapI-MUAJUIHAp HHIapra eTUIId MyM-
kuH. [llynunr yuyn Kyém sueprusicu 6urmac- TyranmMacaup.

ATMocdepa xaBoCH THPUK OPraHU3MIIAp yUyH XaéT MaHOauaup. XaBo OMTMac-TyranMac, je-
KUH YHUHT TapKuOM y3rapuIld MyMKHH. XaBO TapkuOHuaa KapOoHAT aHTMIPUJI, paAHOaKTUB MOJa-
Jap, TypJid Ta3lapHUHT MEXaHMK apajaiiManapu, Kyi, 4aHT Ba OoIllka Mojjanap MaBxkyld. byHnait
U(pIOCTUKIApPHU CAaHOAT KOPXOHAJIapH Ba XYCyCaH , TPAHCIIOPT BOCUTAIapH YMKapaau. by aca nHcoH
COTJIMTHUTA KaTa canOuil TabCcUp KypcaTau.

Tyramaiinuran pecypcinapaan camapanu (oiiagaHuIl yuyyH yJapHHU TO3a CakJall Ba 3HT aB-
BaJio , CyBHH Texad-Teprad capdmam kepak. CyB pecypciapu eTUIIMaiIUTaH MUHTaKalapaa , ai-
Hukca Mapka3zuit Ocué MUHTaKacua CyBHU AXTUET KUJIHUII Kepak.
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Xyioca

Xap AWp MAIIMHAHUHT KOHCTPYKLUMSCH WMKTHCOJIMM JKMXATJAaH Makcaara
MYBO(DMKIMKHU acociamHu Tanad Kuiaau. byHpmail acocnmam unuiad 4uKapuin Ba
UIUIATUINAA  MamuHa  cU(aTUHU — TaxIuiad  OWIaH  TEXHUKABHU—UKTHUCOIUHN
MabIyMOTIap acocuia amanra omupuianud. WMmma® yukapuim oObekTu cudartuga
MaIlfHa COJJIa Ba ap30H OYJMIIM JO3MM, MEXHAT capdu Ba Tal€prapiauk BaKTH Kam
Oynmuimm Kepak, KaM MeTal cappu OwiaH axpanuOd TYypHILU JIO3UM, HILIA0
YUKAPUIIHUHT ~ WIFOP  TEXHOJOTHSJApUHU  KyJUlalja HMKTUCOAMHA  Makcajara
MyBO(UKIHMKKa iy Oepuiin kepak. Mmmatum o6bekT cudaTiia MauHa KyHuaaru
TacHU]Iapra (Uil YHyMJAOPJIUTH, 0K KyTapuIill KOOUIUSATH Ba OOIIKaiap) ara OViauim
Jo3uM, OyHJaH TalllKapu TaMUpJjall Ba XU3MaT KypcaTull KyJad Oymuiu,
UIUIATUIIIA MAKCUMAaIT TEKAMKOPJIMK Ba XaB()PCU3IMUKHH Ka(oIaTIalli JIO3UM.

MamuHaHUHT  TEKAMKOpJIMIUIAa MaTepuan TaHJalml Cce3uIapid  TaxXCHp
Kypcatagu. MaTepuan TaHJamiga WII BaKTHAA o3ara KeNaJuraH HOKJIaHHWILIapHU
XMcoOra onaauraH TEXHUKaBHM Tayabiapra xaBoO OepuiM Kepak. MallMHaHUHT

TCKAMKOPJIUTHUTa Ba3HHHU KaMaﬁTHpHm XaM TabCHUP KHJIaAOAH.

27



doitnananuiaran anaduétiap

1. 2. Knymanues b.B., Kocapes A.l., Myiizemuen F0.A. [Ipobuinka. KoHcTpyk-
1K, pacyeT, 0COOCHHOCTH KcIuTyaTanuu M.: Mammnoctpoenue, 1990, 320 c.
3.1opoxKHO-CTpOUTENIbHBIE MAIIIMHBI U KOMILJIEKCHI: Y 4eOHUK a1 By30B/ [lof
obmeit penakmueit B.1. banosaera. — M: MamunocTtpoenue, 1988.
4.CnpaBOYHMK  TeXHOJOra-mamuHocTpoutenss B 2-x 1. T2/Tlog pen.
A.I" Kocunosoii 4-¢ uz. mepepad. u gom. M.: Mammnoctpoutens, 2008,
496 c.
5.Ceprees B.I1. CtpoutenbHble MalllMHbI M 000py10BaHUE: Y UYEOHUK /71 BY30B. -
M.: Briciias mikoina, 2004.
6.ATnac KoHCTpYKIUH “J[Opo’KHBIE MAITMHBI
7.JapxoB A.B., lllnmupo I'.C. Comnportusnennre matepuanioB. M.: Beiciias mikosna,
2006, 608 c.
8. CripaBOYHUK KOHCTPYKTOpPA — MAIMHOCTpOouTeNs: B 3-X T.: T.2. -8-¢ 3., mepe-
pa6. u nom. Ilox pen. YI.H. XKectkoBoii. —M.: Mammunoctpoenue, 2010.-912c¢.: ui.
9. CripaBOYHUK KOHCTPYKTOpa — MamuHoctpoutens: B 3-x 1.: T.3. -8-e uzn., nmepe-

pab. u nom. [Tox pen. MI.H. Kectkooii. —M.: Mammnoctpoenue, 2010.-864c¢.: ui.

28



