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MIN4421 «TayKbIHBICTAPBIH KAPbLIbICIIEH 0Y3y» IIHi 00MbIHIIA
6-11i MPaKTHKAJBIK KYMBbIC

KymbicThIH MakcaThl: buTiM anymisuiap Kas3blK Tay-KeH KazOallapblH ©TYyJeri
HETi3r1  TpolleccTepre  JkaTaThlH  OyprbuIan-kapy  >kyMbicTapbiHbIH  (BXKOK)
napameTpiepin ecenteyi, bXKK-HbIH macnopThIH jkacay >KoJAapblH YHpPEHy1 THIC.

KyMbICTBI OpBIHAAY K9HE OTKi3y TIpTili: OpOip cryneHT «KasblK Tay-KeH
Ka30aJlapblH ©TyAeri OypFbulay-Kapy *KYMBICTAPBIHBIH MapaMeTpiIepiH ecenTey >KoHe
BXOK-HbIH macmopThiH jkacay» aTThl TaKbIPbIl OOWBIHIIA TEPEHIPEK TEOPHUSIIBIK
13JIeHy KYMBICTApPBhIH JKacaiJibl. ATanm aWTKaHIa, OKBITYIIbI TaparblHaH OepiireH
MOJIIMETTEp/l Tajdam TYCiIHYyl KEpeK »oHE ©3 BapHaHThl OOWBIHINA €CENTeyJepiH
KYPrizy THIC JKOHE 1€ TEXHUKAIBIK OMeOMETTEp/ICH KOCHIMINIA TaFbl Ja 13/CHIM,
aTaJFaH TaKbIPHINTHI TEPEH MEHTepyl KaxeT. [IpakTHKaIIBIK )KYMBICTap 16l KOMITHIOTED
KeMeTiMeH Tepy koHe chi3y apkbuibl Word Hemece PowerPoint GarmapiamanapbiMeH
opbIHAayFa 0osaabl HeMece KOJIMEH JKa3blll-ChI3yFa J1a pyxcaT eTuieni. Ocbl OeplirexH
TaIlChIPMaHbI ka30a xoHe ChI30a TYPJEPIH/IE )KAKChIIAI OpbIHAAM, TajJanTap OONbIHILIA
pociMaen OOJFaHHAH COH, 9pOIp CTYIEHT ©31HIH KYMBICHIH OKBITYIIIBI KOHE TOM
aJJIbIHAA KOPFaybl KaXKerT.

6-11bI TIPAKTUKAJIBIK KYMBICTBI OKy ceMecTpiHiH 14-mi anracbiHAa AeiiH
TaTChIPBUTYBI KepeK. O3 yaKbIThIHAA OTKI3UITCH KYMBIC (Carachl MEH JCHIeiiHe Kapaii,
kputepuwiiep OolbiHIIA) OaranaHaabl. Cuuia0ycTeri KOpCeTUIreH MeEp3IMHEH
KEIIKKEH OUTIM aTylIbIAaH KYMBIC KaObLUTIaHOAN TbI.

IMPAKTUKAJIBIK ’K¥MbICTBIH TEOPUSAJIBIK BOJIIMI

Tay-keH eHIpICIHJIE KYPTi3UIETIH >KapbUIBIC KYMBICHI €H KayarTbl KYMBICTAp
KaTapbiHa xaTaabl. COHABIKTaH OYPFhIIAY JKOHE JKapy JKYMBICTAPBIHBIH HET131HE KETY
Tay-KeH MH)XCHEPJIepl MaMaHIapAbIH €H HET13r1 MIHJIETTepiHiH Oipi.

Tay-keH iciHzeri Ka3OamapAbl ©Ty JKOHE KEH[l yaTbll-Oy3y VILIIH >KapbUIbIC
KYMBICTAPBI KYPri3UIeTIHAIN Oenrim. SIFHU, KaTThl, OEpIK Tay>KbIHBICTAPbl MACCUBIH
xKapy apkpuibl Oy3anabl (KomcbiTaabl). by perre Oyprbuiay  KaOIbIKTapbIHBIH
KOMETIMEeH IIImypjap HeMmece YHFbIMajgap (CkBakmHanmap) OypreiiaHanbl. Coir
OypfpUIaHFaH IINaypJapAblH 1II1HE >KapbUIFblll 3arTtapiasl (JK3) canbim arThipbin
MaccuBTI Oy3ampl. byprelnay-kapy JKYMBICTApblH apHaibl OKyJapJaH OTKCH
«KapymbiHbIH OipiHFail KiTammackh 0ap JKapyIibl MaMaHap FaHa OPbIHIANIbI.

IOITYP nerenimMiz — guameTpi 75MM-Te JKOHE TEpeHMAIrlT SM-Te JIeHiHTi
Tay)KBIHBICBI MACCHUBIHIE OYPFbUIAHY apKbUIbl JKacajfaH IMJIWHIAPIIK KYBICTHI
alTaMbI3. ATajfaH eJIIeMICpACH apThIK OOJIAaThIH Tay>KBIHBICHIHIA KacaJFaH
unuHAPIiK KybicTel ¥ HFBIMA (ckBakuHa) Jen aTaiibl.

Kazipri yakeITTa Tay>KbIHBICTAPBIH OYPFBUIAYBIH €Ki KoJIbl Oap. bipinmrici — tay
KBIHBICTAPHIH MEXAHUKAIBIK JKOJIMEH Oyprbuiay. bburaifima alTkanma, Tay
KBIHBICTAPBIH YIIKIp KaTThI acIanTapMeH YTil »oHE ONBIPY apKbUIbI OyprelIay. by
MEXaHUKaJBIK KOJIMEH OYpFblIay Kazipri yakbITTa OapiibIK >Kepieple KOJIIaHbLIAbI.
Exinmn  sxonm — GUBMKAIBIK OJICTepJl KOJJaHbI Oypreutay. byn kxarmaiina
Tay>KbIHBICTApbl KaTThl ACMAaNTbIH BIKMNAJIBIHCHI3 Ta3JlbIH, CYABIH *OHE T.0. KylITep
apKblIbl OYpFbUTAHAIBI.



Kapwuibic (B3pbIB) JET€H CO3MIH MAarbIHACHI, Kbl aJFaH/Ia, apHAYJbl 3aTThIH
ITHAC TYHBIN TYpPFaH KYITIH (KyaTThlH) KEHETTCH CHIPTKA IIBIFBIN, Tac-TajdKaH
KMMBLUI )Kacaybl JIen TYCIHAIpyTre 00aabl.

KapbLibic gereHiMis - eTe mamnay XUMUSIIBIK PEAKIUSHBIH HOTHXKECIH]IE KOTl
ra3/iblH KOHE aCKaH KbI3YyAbIH KEHETTCH Maija OOJIbIN OeNrili opTara ocep eTylH
artampI3. JKapbUIBICTBIH HETi3r1 YII TYPJIl epeKIesniri 0omaabl: 1)
XUMUSIIBIK pPEalMSIHbIH 6T€ KbUIIAMIBIFBI; 2) aca Kell *KbUIbUIBIKTBIH IIBIFYHI; 3) eTe
KOl Ta3fap by naiiia 0oysl.

ChIpTKBI OCEp/iH BIKMAJBIMEH AaThUILIC OEpeTiH XUMUSJIBIK 3aTTapisl (He
OipHerIe 3aTTapbIH KOCHIHABICHIH) KapblIFbi 3aTTap (/K.3.) 1en ataiiMbI3.

XKapy )KyMBICTapbIH KYPTi3y YIIiH aTThIPy KYpaiaaphbl KOJIAaHBLIIA b,

Tay-xen eHzipiciHAe KOJIAHBUIATHIH HETI3T1 arThlpy Kypaiaapsl (AK):
KAaICI0JIb-1€TOHATOP, JIeKTPOAETOHATOP, 1eTOHAIMSAIAYIIbI IIHYP, OT KYPri3rim
HIHYP OO0JbIN TAOBLUIAIBI.

KancroJib-1eToHaTopiaap JereHiMi3 MeTallaH He Karas3JaH jKacalFaH XoHE
imriHe 1,5 r mamaceinga Oactayeim JK.3. caneiHFad rwib3a. ['wiab3ansiH 2/3 Oeneri
6actaysbimr XK.3.-MEeH TOATBHIPBUIAIBI, aybI3 KaFbIHAAFEI 1/3 O6JIirt ambIK 00IaIbl.

Karncronp-neToHaTOpIbIH €H TYIN KaFblHA aJJIbIMEH EKIHII WHUIUATOPIIApP.Ibl
TBHIFBI3JIANIBI (TIpEeCcTe/I1), COaH KeWiH OIpiHII WHUIMATOpIAapaAbl npecteiai. bipinmri
WHUIMATOPJIBIH YCTIH JKYKa METalJlaH >KacalifaH dalleykameH >kabanpl. by
YalleyKaHblH JQJI OPTAChIHAA AaThUIBIC YaKbITBIHJA OT KiO0epeTiH (0T >KYpri3riil
IIHYpAaH KEeJETIH YIIKbIH OTEeTiH) Tecik Oosianpl. OT THUTI3TEH ME3Tullie ajJabIMEH
O1piHIII MHIIMATOP, OJIaH KEHIH €KIHIII MHUIIMATOp aThuIabl fa Heri3ri JK.3. 3apsabiH
atTeipanbl. Karncronb-netonaropiap ete kKayinti. Onap a3 KUMbBUI (COKKbBI, YHKEY)
oCepiHEeH, OTTaH, VINKBIHHAH OFHAW aThUIBI KeTyi MYMKiH. COHIBIKTaH KYMBIC
YCTiHAE oTe cak OosFaH KOH. bymapael Kyprak j>Kep/ie CakTall, TaChblFaH ME3TiIe
KYMCaK MaTepHaJIaH KacalFaH CyMKara FaHa cally KepekK.

DuiekTpoaeToHaTOpaap Oactaybiil A.3.-ABIH KypaMbl >KarblHaH KarcCloJib-

JIETOHATOpJIapFa YKcac. bipak Kamncioiab-ACTOHATOPABI AaTThIpyFa JJIEKTP TOFBI
KOJIaHbUIaAbl. by VIINiH Karcroyib-JI€TOHATOP/BIH 1IIIHE JJIEKTP TYTaHbIPFBIII
(31K TPOBOCTIIIAMUHATENb) CAJIBIHAIBI.
ONEKTp TYTaHIBIPFBII €Ki CHIMMEH KBI3JIBIPFBIII MOCTHKTEH >KOHE TYTaHIIBIPFHIII
KypamHaH (cocTaB) Typajbl. KpI3IBIPFBIIT MOCTUK HUXPOMHAH KacaraH (auamertpi 30
MUKPOH V3BIHJBIFBI 3-6 MM) JKIHIIIIKE KbUT OoJiafpl. byl MOCTHK €Ki CHIMHBIH
(opkaiiceiHbIH ~ Y3bIHABIFBL  1,5-2,5 ™M, guamerpi 0,5-0,6mMMm) Oip Kak VIIIbIH
xanracTelpanbl. ColaH KEHiH KBI3ABIPFBIINI MOCTHKTIH MaHaWbIHA TYTaHIBIPFBIII
Kypam/ibl TaMbI3bIl KaThipabl. [IpoBoATapFa 31€KTp TOTBIH KIOEpreH Ke3le KIHIIIKe
MOCT KbI3aJIbl J1a, TYTAHIBIPFBINI KYpaMIIbl KaHABIpaAbl. bynan keiin maiga OosFaH
KalblH MEH YIIKbIHAAp 4Yall€YKaHbIH KYybICBIHAH OTIN, OIpiHIII HHUIMATOPAbI
atrTeipanbl. OpaH KeWiH eKiHII MHIIMATOp aTbulafbl Ja, Herisri A.3. 3apsaThiH
aTBUIBICEHI OacTajagbl.

Jle3me aThUIATHIH 3JEKTPOJCTOHATOPJIAP IMIIHJE AJIEKTP TYTAHIABIPFBINI CaJFaH
Karclojb-JIeTOHATOpAap OoJafpl. DJIEKTPOJECTOHATOPFA Cy OTIEC YIIIH JJICKTP
TYTaHABIPFBINITHl KO3FAJIMAWTHIHAAN eTim O€KiTy YIIH JETOHATOPABIH ay3bIH
MJIACTUKAJBIK IPOOKAMEH Ka0abl Ja, TUIIb3aHBIH ay3bIH HPEKTEN KbICAIbI.

3/1-9-60 mapkaibl OpoHIaIFaH JIEKTPOJAETOHATOP KUBIH YKaF1a nnapna
aTTBIPY JKYMBICBIH KYPri3yre KOJIJaHbUIaabl. MYHBIH MPOBOATAPHI ETOHATOPFA OTE



Oepik  OekiTinreH. Jlesme — aThUIaThIH 3IEKTPOAETOHATOPIAP TOK KiOepiuTiciMeH
TOKTayChI3 aThLI/IbI.

Con KemieHIEN aTbUIATBIH  DJCKTPOACTOHATOPJAPIBIH  JIe37e  aThUIATHIH
ANEKTPOJICTOHATOPAAH HET13r alpMallbUIbIFBl — MYHJIA 3JIEKTP TYTAHJBIPFBINI T€H
OIpiHIIII  WHUIMATOPJIBIH  apachlHa  KEIICHJACTKIN  (3aMeIMTENb)  CaJIbIHAIbI.
Kemennerkim Kypama (KaHAThIH 3aTTap) KOPFACKIHBIK CYPUKTEH CUJIMKOKAJIbIIMIICH
O6onmMmaca (eppocuIUIMAACH Typaabl. by JgeToHaTopiapAblH Ja TYTaHIBIPFBIII
KypaMacbl ga Koc KabOat. bipinmi kabatelr D]1-8-56C snekTpojeToHaTOpaarbIaail.
Exinmni  kabaThl  HUTPOJAKIEH  OIPIKTIPUITGH  KOPFACBIHJABIK  CYpHK  TI€H
CUWIMKOKAJIBIUUIEH TypaJbl. by 53leKTpoAeTOHAaTOpiapAblH KeIIeHACY MeJIiepi
(MuTHMCEKyHI eceOIMEeH) TOMEH T IeH:

Onekrponeronaropiap (DJ-K3). Nol; No2; Ne3; Nod; No5; No6; Nela; No2a; No3a.
Kemenney memmepi, M/cex. 25;50;75;100;150;250;35;75;100

Kemenmen aTbUTaThIH 2JIEKTPOACTOHATOPJIAPABIH COJ KEHICHICH AaThIIAThIH
AIEKTPOICTOHATOPAAH albIpMachl KEMICHISTKII KypaMachiHaa. MyHIa KeIIeHIeTKIIT
eceOiHIe KOPFACBHIHIBI CYPHUK, XPOMIIBIK KHCIOTAHBIH TY3Iaphl XKoHE (OPPOCHIUIIAN
KOJAaHBUTAIBl. DJICKTP TYTaHIABIPFBIIITAH KEIICHACTKIII OThl OIpIHIII MHUIIMATOPFA
Oepei Jie, OHbI aTTHIPAJIBI.

Kemienmen aTpUlaThIH SJEKTPOACTOHATOPIAPABIH KEWIry Medmepl (CeKyH
ecebiMeH) TeMenaeriiei: annekrpoaeronaropaap (D-3J1) Ne7; Ne8; Ne9; NelO; Nell;
Nel2; Nel3; Nel4; Nel5.

Kemenney memmepi, cek 0,5; 0,75;1,0;1,5;2,0;4,0;6,0;8,0;10.

DNEKTPOACTOHATOPIIAPABI 3ayBITTaH IIBIFAPFAHIa CHIMIAPHIHBIH Y3bIHIBIFBIHA
Kapail op TypJl eJmeMJepl KapTOHHAH JacalifaH KopoOkamapra cajiaibl. byn
KopoOkaap xorrikre 6omazsl. bip sxomrikke 500-1500-re KybIK 37€KTpOAeTOHATOPIIAD
CBISIITBI.

JleToOHAUsIAYIIbI HIHYP JIETIHIMI3 ©3erl KYmTi A.3.-TaH Kacablll kKoHE Oy
©3€KTl yII KabaT MakTa XIOIMEH OparaH ChIPTKbl AuameTpi 5,5 MM mHyp. Makra
KINTEp KaOAThIHBIH apajiapblHla Cy ©THEHTIH MacTukanap canbinFad. [IHyp sxacaran
ME3T1IZIE ©3€KTIH THIFBI3ABIFEI O1p KaJlbINTa 00Ny VIIiH, ©3€KTIH OPTAaChIHAA €Ki XKII
0oJ1aIbl.

JleTonanusiaymsl mHYpALIH o3erine TOH neren ere kymri JK.3. caibiHabl.
O3exTiH auameTpi 2,5 mm. bip metp muypnaa 12 r TOH 6onazst.

[mypnap 3aboiiga opHaNacyblHA JKOHE aTKapaThlH KhI3METTEPiHE OailIaHBICTHI
yim Typre Oeminesni: yHrime (BpyOoBsie) (1), Komaprbiimn Hemece KOMEKI (0TOOIHbIC
WJIM BCIIOMOTaTebHbIE) (2), *KoHe )KUEeKTeyIll (OKOHTYpUBaroiue, nepudepuiineie) (3)

(1-cyper).
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1- yneime wnypnap, 2 - konapewviw winypaap, 3 - socuexmeyui wnypaap
1-cyper. llInypJaapasiy 3a0oiiga opHajgacy yJarici

Yurime wmmypiaapasl (1) omerre Ka30aHbIH 3a00MBIHBIH OpTa TYChIHA
OpHaJIACThIPAbI.

3apsaaTelH  KypbUlbiMbl  JK3  maTrpoHAApBIHBIH — IIIypAa  OpPHAJIACYBIHA,
OTaJIBIPFBIIITHIH (aTThIpMa MATPOHHBIH) 3apsATa OpHAJACTBIPbUIFAH OPHBbIHA JKOHE
oJlap/ibl THIFbIHAAUTHIH THIFBIHHBIH TYpPl MEH MeJllepiHe OalIaHbICThl aHBIKTAJIAIbI.
3apsAATHIH  KYPbUIBIMBI LIMYPABIH TOJBIK TEPEHAINHE AaTbhUIybIH >KOHE Ka30aHbIH
KOJIJICHEH KUMAaCBIHBIH carajbl, )ko0ara MEWJIIHIIe COMKeC KUEKTEHYIH KamMTaMachl3
€Tyl KepeK.

Kazpik xoHEe Keybey KeH KazOanmapblH KYPri3re€HJe HEri31HeH Y3apThUIFaH
(KOJIOHKANbBI) KYPBUIBIM/BI, 3apsiATapAbIH Kbl Y3bIHABIFBl OJIAPABIH AHMAMETPIHEH
KOIl YJKEH OoJlafpl >KOHE AaTbUIFBIII 3aTTaplblH NaTpoHAAapbl Oip-OipiHE THIFHI3
TIPKECTIPE OPHATHLIAIBI.

ATTBIpY >KYMBICTApbIHbIH KayIMCI3MIK €peKeJepiHe COWKEC aTThlpMa-NaTpOH
(matpoH OO€BUK) WIMypAarbl 3apsAATaplblH KYpaMblHAAa aTThIpy 9iciHE OalJaHBICThHI
YUI TYpJIi OpHaJIacybl MYMKiH. Erep 3apsiarap/ibl )kapyFa Typa oTajaablpy d/ici (mpsmoe
UHULIMAPOBAHUE) KOJIIaHbLIaThIH 0oIca, OHJIa aTThIpMa- NaTpoH
AIEKTPOJICTOHATOPBIMEH Olpre MIMypJbIH aybl3 >KaFblHA, 3apsAaTapAblH 0ac >KarblHA,
Kapail OpHAJIACTHIPbUTAJIBI (2-CypeT, a).

A)
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a - mypa omanowlpy; 2 - Kepi omanovipy, 6- Kapama-Kapcvl ammoipy, 1- ammuipma
nampouwl; 2 - nampoH,; 3 - 21eKmpomanovipebliil, 4 - 1eKmp colmbl (Omoemxkizeiu
ninme); 5 - moieviHoama
2-cypet. LlInyp 3apsiAbIHBIH KYPbLIbIMBI

Typa oTanasipy 9iCiMEH IIMTYPAAFHI 3apSAATAPLI ATTHIPFAH/A )KAPBUTBICTHIH
KBIHBICTAPABI OY3y KOHE JKBIHBIC MACCHBHIH JKapbIKIIAKTBHIFBIH YIIFAUTy ocepl
3a00HabIH OO0C KEHICTITHIH OarpIThIHAA Ooyanmbl. byn skarmaiiima KapbLIbIC
OHEPTUSCHIHBIH KOFAIBIMBI 0OJIAJbI JKOHE JMETOHAIMS Ke31HJe Maiaa O0JaThIH 3aTTap
KBIHBICTAP/IBIH JKAPBIKTAPHl ApKBUIBI ayaFa MIBIFAAbl Ja KApbUIBIC DHEPTHUSCHIHBIH
naiganany KodhUIMeHTI TOMEHISH I KOHE IIMTYPJIbIH TYII >KaFbIHAAFbI JKBIHBICTAP
TOJIBIK OY3BIUIMANIbI «CTAKaH» KaJlaJIbl.

Erep 3apsiaTapnbl atTeipyFa Kepi oTanaplpy oiici (oOpaTHOE WHUIIMUPOBAHUE)
KOJTaHBUIATBIH 00JIca, OHAA AaTTBIPFBIII TIATPOH DJICKTPOJICTOHATOPBIMEH Oipre
HIMYPABIH €H TYO1HE HET13r1 3apaITapJAaH TOMEH OpHATHUIA I (2-CypET, 9).

Kepi otanmaplpy omociMeH WIMypIarbl 3apsATapibl OTAIABIPFaHIA JCTOHAIUS
(>KapbLIBIC TyMITyl) IIMYPABIH TYII KaFblHaH OacTasbIll 3a00MAbIH alllbIK KEHICTITIHE
Kapail GarbITTanmanpl. by jkarmaiia >KapbUIbIC ocepiHeH Maija OOJaThIH Ta3mapablH
KBIHBIC MAaCCHBIHE OCEp €TETiH YaKbIThl y3apaZbl [a >KbIHBICTapAsl Oy3yFa



KYMCAIATBIH KAPbUIBIC DHEPTUSCHIHBIH KyaThl >KOHE IyMITy (JE€TOHAnus) ocepi
Kebeiieni.

Keii xarnaitnapna mimypiap JIbIH HEMECe YHFbIMalapiblH TEPEHIITT KOFapbl
OoJFaH Karaainap/aa KapaMa-Kapchl OarbITTa OTAIIBIPY (ATTHIPY) 9/iCi KOJIIAHBLIAIbI.
byn xarpmaiima OaTpoH-OOEBHK YHFBIMAHBIH TYyOiHE J€ JKOHE aybl3 >KarblHA [1a
OpHajacapl.

Kartel naiigansl KeHAEpAl OHJIIPYy MaKCaThIHAA CAJIbIHATBIH Tay-KEH Ka3z0ajaapbliH
THIMJI1 €TII OTYTre OypFbUIaN-Kapy )KYMBICTAPBIHBIH CaIlachl J1a YIKEH oCEPIH THUT13€/Il.
Tay-k€H KazOaylapblH OyYpFbUIAN-KApy OICIMEH OTKEHJIE Op TYPJl TEXHOJOTHSIIBIK
YATUIEp MEH Ka0JIbIKTap KOJIIaHBLTYhl MYMKIH.

En kem TaparaH TEXHOJOTHSUIBIK TpoOIecCTepaiH (YPAICTEePHdiH) KYpaMbIHA,
KE3eriMeH OpBIHJAJAThIH, MBIHA JKYMBICTAp Kipemi: OYpFeLIay, IMITypJapAbl OKTay
KOHE 3apsaATapabl aTThIPy , Ka30aHBI KENJIeTy, TEKCepy >KOHE 3a00iapl Kayircis
JKar/aiiFra KeNTipy, Oy3bUIFaH TayKbIHBICTAPBIH THEY >KOHE TachIMaliay, OEKITIeNEpAai
OpHaTy, KEpEK 00Jica PEeIhC KOIAAPbIH TOCEY HEMECE KOJIIK KYPETiH *KO0JI TOCEHIIIH
’Kacay, JKeJJIeTy, CBIFBUIFaH aya )KoHE CYTOKIle KyObIpJIapblH OpHATY, CY arap OpJIapbiH
caly >koHE Oacka Ja KyMbICTap OpbIHAaNabl. TayKbIHBICTapbiH Oy3y (OypFbuiamn-
&Kapy), TUEYy MEH TaCy >KOHE OEKITHeNepj i OpHATy HETI3T1 TEXHOJOTUSUIBIK YpIICTEp
00sbIn TaObLIaABI. Ka30a oTy Ke31HIEr1 KYPri3uIeTiH Oacka Ja dKYMBICTapabl KOMEKIIT
TEXHOJOTUSIIBIK KYMBICTApPFa JKaTKbI3yFa 00JIa/Ibl.

Kaz6ans! >x0cnapiibl 6ip MeJIIEp/E ajFa KbUDKBITY YIIIH OENriIi yakbIT 1IIHIE
OpbIHAQJIATBIH HETI3r1 KOHE KOCAJKbl >KYMBICTApIbIH JKUBIHTHIFBIH Ka30a OTYAiH
Mkl gen ataiael. Kasba eTy yImiH JKYMbICTap IUKJIL OKTHIH-OKTHIH KaWTaJlaHAIbl.
Kaz0a eTy IuKIIIHE KIPETIH >XYMBICTAp KE3EKMEH HEMECE >KapThlaald mnapajuienbil
aTtkapbuianel. KazOamapawsl Kyprizy Ke3iHAE 1IC JKY3IHIAE oJiapAsl OEKITy MEH
IIypiaapIbl OYpFbIIAY KOHE KBIHBICTAPABI THEY JKYMBICTApPhl HEMECE TeMip KOJIap
PENBCTEPIH TOCcEy MEH IINMypJapAbl OypFbUIay >KYMBICTApPhl KaTap KYprizyJaepi
MYMKIH.

Byprbuian-kapy »KyMbICTapbIHA MbIHAIAU HE3irl TajanTap KOMbLIAAbI:
KaApBUIBIC CallJapblHAH TayKBIHBICTAPhl Ka30a KUMACBIHBIH JKOCTApJbl KOJIEMIHE
OENT1JIEHreH KUEKTEPJIEH acliaii HEMEcE OjiaH a3 OO0JIMai JKOHE IIMypJIapIbIH TOJIBIK
TEPEHIITIHE OY3bLITYbl KEPEK; JKaPBUIbIC CaIapblHAH Tay>KBIHBICTAPHI, 1p1 KECEKTEPCI3,
OIpKENKI yaTbUTybl KEPEK; JKapbUIbIC CaliapblHIa TayKbIHBICTAPHI Ka30a IMIHIE Ker
manipipamMai OFBIPJIaHBIN 32001 MaHabIHA OMBIPHUIBITT TYCYl KEPEK, Oy sKaraiaa
Tay>KBIHBICTAPBIH JKEHUI opi KOFapFbl OHIMIUIIKIEH THEYr€ MYMKIHAIK Tyasbl;
OYpFBUIAN-)KAPY JKYMBICTAPBIHBIH OapiblK OMNEparusaapblH MEHUTIHIIE  TOJBIK
MEXaHUKaJaHAbIPyFa MYMKIH/IIK OOy KEPEK.

Bypreutan-kapy JKYMBICTApBIHBIH —CalalibIK KOPCETKIIITEPI KOHE TEXHHKa-
SKOHOMMKAJILIK ~THIMIUIIIT KONTEr€H Tay-KEH-TEOJIOTHSUIBIK JKOHE  OHJIPICTIK-
TeXHUKAJIBIK IIapTTapra OalnaHbICThl OOJanel. SfHM, Ka30a KUBII OTETIH
TayXbIHBICTAPBIH/IbIH (bu3uKa-MEXHUKAIBIK KacueTTepi (6exemuirine,
KAPBIKIIAKTBIFbIHA, KaOATThUIBIFBIHA JKOHE T.0), IIMYypJapAblH JHAMETPIEpl KOHE
OJIapABIH TEPEHJIIT1, >KAPbUIFBIII 3apSITAPbIHBIH TYPJIEpI MEH KYPBUIBIMAAPHI >KOHE
OJIapABIH JKapbUTYbIH KO3IBIPYABIH OJICI, IIMypJapAblH Ka30aHbIH KOJJIEHEH
KUMAaChIHJIaFbl OpHanmaCy cyi0achl, MImypiaapabl Oyprbuiayra  KOJAaHBUIATHIH
XKaOIBIKTAPIBIH TYPJIEP1, )KYMBICTAP bl YUBIMAACTBIPY MIApaaphl )KOHE T.0. KaTaIbl.



TIOXKIPUBEJIIK )KXYMbBICTBIH ECEIITIK bOJIIMI.

Ka3bIk Ka30aHbl 6TYIETi OYPFbLIAN-KAPY KYMBICTAPBIHBIH NaApaMeTPJIEPIH
ecentey xkoHe B/KK-HbIH KY’)KAaTbIH KYPACTBIPY

IIpakTHKAJBIK KYMBICTBIH OacTankKbl MOJIMETTEpPI: Kaz0a caJibIHATHIH
TepeHIIK- H = 480.m; Ka30aHbIH CaJIBIHATHIH JKaJMbl Y3bIHABIFEI L=700m.

TayxbiabicTapbiHbIH KacueTTepi: [10ppupuTTi Tay>KbIHBICTAPBHIHBIH OEKEeMIIIK
k03pummenti f=9-12, TayKbIHBICTapBI OpTANIa-KAPBIKIIAKTHI, KYPBUIBIMBIK JICIpey
k03¢ purmenTi K, =0,7+08, keseMik ThIFbI3AbIFLI ¥ =2700k2/Mm3, KOICY KO3 PUIueHTi
K, =18, myaccon x0>dpdunuenti . =0,25. cy kemimi — 3-4 m3/car., Kazoansly minrini
—  TIKOYPBIIITHI-KYMOE3/l, KOpamnThl K KymOe3miH Owiktiri — h,=0,685x; TiK
KaOBIPFAChIHBIH OUIKTIri — h, = 2m, S.,=5,7m?, S,,=6,5 m?, B=2540mm, B1=2640 mm,
Ho=2685mm (3-cyper).
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3-cypert. TikOypBIIITHI-KYMO€3 MINIH/I1 Ka30aHbIH KOJIIEHEH KUMACBHICHIHBIH OJIIIeM Iepl

1. TlpakTuKalbIK >KYMBICTBIH OacTanmkbl OepiireH MoJiMeTTepiHaer:  Kaszoa
OTUIECTIH Tay>KbIHBICTAPhI CLIEMICPIHIH KacUeTTepiH (OEpIKTIriH, KapbIKIIAKTHIFbIH
T.0.) ecKepe OThIphIN, HEri3ri xapbutFbii 3aT (JK3) perinae AC-8B sxapbUIFbIII 3aThIH
(tyipurikti  2K3), ai, arTelpMa-nmatpOH (MarpOH-OOEBUK) YHIIH JETOHUT M
natposaairan K3 typi KaObuimanabl. JKyMbicbiMbIza atayiFaH JK3-ThIH KaTalOTrThIK
cumarTamMajiapblHa Kapail oTbIpein, sFHU =12 OOnmraHna adbikTamanapaan K3
MEHIIIKTI IIBIFBIHBI MOJIIIEPIH ( = 3kr/mM® eTin KaObLIIaiMBI3.

2. mypaapaplH TEPEHIITIH aHBIKTaHMBI3:

_L _ 700
L, —%25.t-naw n,-n)~ A5-3,5.4-1.0,87:2,3 M, (1)



myHaa L=700m Ka30aHbIH Y3bIH/IBIFHI;
25-01p aif1aFbl )KYMBIC KYHJEPIHIH CaHBI,
t- kasz0anbl eTim OITIPYIIH JKOCMapjaHFaH Mep3iMi, ai (kKaz0a eTUIeTIH
TayKbIHBICTAPBIHBIH ~KaCUETTEepiHe, Ka30aHbIH ayJaHblHA, OHBIH Y3bIHJBIFBIHA,
KOJJaHBUIATBIH Ka30a eTy KaOJbIKTaphIHBIH TYpJEpiHe, OJIApJbIH OHIMILIIrIHE
OalaHbBICTBI KaObLIAaHAABI, OYJI )KYMBICTA Ka30aHBIH Y3bIHJBIFbIHA OailIaHBICTHI 3-8
ail mamMaceIH/Ia KaObL1Iayra 00Ja/bl);
Ney — TOYJIKTET aybICHIM CaHbI,
N, - aybICBIMIAFbI IUKIIJEP CAHBI;
n - mimypaapabl nananany k0addunuenti (K.M.1) 0,85-0,9-ra teH.

3. Wnypmap caupin anbikTayasl CHull 1II-11-77 opicremeciniH ¢dopMyacel
OOMBIHIIIA AHBIKTAMMBI3:

(_L27as, 127385 .
(A-d2K,)  1000-0,04%-0,75 i @)

MYH/Ia A -IIOypaarsl HemMece marpOHmarsl JK3 TeIFBIBABIFB, A =1000xe/m*; d-XK3
NaTpOHBIHBIH AuaMeTpl, Tydipunkrenred JK3 KOngaHFaHIarbl LITYp JAAMETPIHE TEH
00mansl d =0,04m; K- mmypiapasl TOATHIPY KO3 dumenti.

HlnmypraapaplH  HaKThUIbl CaHbBIH KEJECcl ecenTeyiepal JKYPri3sr€HHEH COH
O1p>k0J1aTa KaObLIIaliMBbI3.

4. ANbIMEH YHTIME LIMYpJapbIHBIH TYPIH TaHJAAWMBbI3. SIFHM, Ka30a cajablHAThIH
Tay)KbIHBICTAPbIHBIH ~ OEpIKTITIH ~ XOHE  OpHBIKTBUIBIFBIH ~ €CKEpE  OTBIPHI,
KOMITEHCALMSUIBIK, LIITypJapMEH Oipre TiK YHriMe (IpsmOii BpyO) Typi KaObLIAAMBI3.
MyHa KOMIEHCAUSUIBIK IIITypJiap CaHbIH KeJeci popMylIaMeH aHbIKTayFa 00Jaabl:

. (77 -( o/, )3 ] (0,87 . 23%35j3

|
V) 2900

=33, (3)

MYHJIa 7 - IIIypJiap/ sl Haiaanany K03¢GGuiMenTi;
|, - mImypnapabIH TEPEHIr, CM;

A - MacmiTaOThl eckepeTiH KO3 dunnent, 4=9,35;
Vo - OKTasIMalThIH 60C MMy pJIap IbIH KOJEMI, cMe,

- 2 . . 2 .
v, =7 '% ~314-4,0 23%:2900 oMB. (4)

Mynza d-mmmyp guamerpi, cM.

YHriMe mimypiiapeIHblH CaHBIH — 6 JaHa eTin KaObuinaiMbi3. OHgarsl OKTalIaThIH
YHTIME Ty pJIapbIHBIH CaHbI — 3 JJaHA KOHE OKTAJIMANTHIH KOMITEHCAIMSUTBIK IITypIiap
caHplH 3 jaHa 00BN KaObUIAaHaABl. bOC mIyp MEH OKTalaThlH YHTIME HIMTypPHIHBIH
Oip-0ipiHEH apaKaIIBIKTHIFBIH KAOBIIIAMMBI3, a=2,5d = 2,5-40 =100mm ; aji, OKTaJaThIH
YHIIME ILIITYPJIapBIHBIH apaKallbIKThIFEI @ =5d =5-40 = 200.mm .

Kemekmii mmypnapasl  yHriMe mmypiapeiHad 500 MM apakKalibIKThIKTa
KaObUIIaliMBI3.



Kemekmri xoHE >KHEKTeyIll OKTaMAapJblH apChIHIAFbl KBICKA KapBICY CHI3BIFBI
(J1.H.C):

1/2
w =[p/am]” =22 o —06s (5)
MYH/Ia p -1M IITypJbIH CHIRBIMIBLIBIFRI, KI/M;

2
p=”‘d2'%=3’14'0’04 '100%:1,26 KI/M:

m =1 — OkTammapabIH Oip-OipiHEH KATHIHACTHI APAKAIIIBIKTHIFHI , M;
Kewmexiii jxoHe KHeKTeyI OKTaMaapIbIH 01p-OipiHEH apKalIbIKTHIFbI:

a,=mW =1.0,65=0,65 m.

JIereHMEeH/e KapbhUIBICTHIH CalachlH >KOFapbhlIaTy MakcaThiHIa Ka30aHbBIH TeOE
xarbiaaa 850mm, OyHipnepinaeri mmypaapasiH apansiFsl — 6004y, TabaH KarbiHAA —
540mm mamaceIHga KaObLUIIAiMBI3.

Bip:xxosata mmypJaapabiH  CaHbIH  aHbIKTalMbI3. MyHIa  OKajgaTbiH
HIMypiapasiH caHbl - 24 nana. OHbIH Oipeyl Cyarap apKIIaHbl KaJbIITACTHIPY YIIIH
KOJIIaHbLIaAbl. AJl, OKTaIMaNWThIH KOMIEHCAIUSUIIBIK IIIypJiap caHbl — 3 JaHa. bapibik
OyYpFBUIAHATBIH MY PJIAPIbIH CaHbIH — 28 gaHa eTiNn KaObLIgaiMBbI3.

Ka30aHbiH KHETIH JypbIC KaJBIITACTBIPY VIIIH SKUEKTEYIl IIMypiap by
teperairid 30 cM IIBIFBIHKBI €TilT OYpFhUIaMBI3 (2-CypeT).

YHriMe mimypaapbiabiH caHbl — 6 mana (Nel-3 sxone + 3 mmyp HoMmepliieHOereH
OKTaJIMAaWTBIH MIyp), KeMekIn — 4 mana (Ne4-7), konapymsl - 3 mana (Ne8-10) sxone
xuekreymi — 13 mama (Nell-24), myHma oHbIH immiHge Ne23 mmyp apKiiaHbl
KaJIBINTAaCThIpyFa apHaliFaH wiyp OoJein ecenteneni. JKuekreyui mmypiapaaH 6acka
HInypaap/blH, OapJIbIFBIHBIH TEpPEeHAIr: |, =2,3M, an >KUEKTeylll Wmypjap TEepeHAIr

|, =1, /sin85° =2,3/0,99 = 2,33 m.

5. KapsbuisicTaH KeiliH Ka30aHbIH ajiFa )KbUDKY MOJIIEPIH €CenTehMi3:

|, =51 =23-087=2 u. (6)

y
6. bapJbIK mmypiapablH KOCBIHbI Y3bIHABIFBIH AaHBIKTAMBI3:

L,=6-23+4-23+3-2,3+13-2,33+2,5=62,7 m.

7. bip nmkiire sxymcanaTthid JK3 MIBIFBIHBIH €CeNTeNMI3:
Q=q-S,1,6,=3-65-23=448 xr. (7

OKTanaTeiH WITyp OKTaMbIHbIH OpTalia Maccachl (Ne23 mimyp ecKepMereHe):



Q. =Q/24=448/24 =187 «xr;

YHriMe mnmypeIHIaFel OKTama Maccacel: 0, =1,2-¢, =1,2-1,87 = 2,25 «r;
Kemexkii xoHe Komapyuibl IITypIapAarkl OKTaMa Maccachl:

Qo, =0, =187~19 wr;

Ka36aneiH  TeOecinme  skoHe  OyHipnepingeri  (Nell-18)  xuekrteymi
Iy pJiapaarsl oktama maccacel: , =0,99, =0,9-187 =17 «kr;
Ka306aHbIH TabaHBIHIAFBI )KUEKTEYIII MITypIapAarkl OKTaMa Maccachl:

q, :1,1'qc =11-187~2,0 «r.

X3 HakThUIBI IIBIFBIHBIH (CyaFap apbIKIIaHbl KaJbIITACTBIPYFa AapHaJFaH
oKTaMaHhblI -0,8 KI ien eckepe OThIPbII) aHbIKAHMBI3:

Q,=3-22+7-19+8-17+5-2+08=443 «r, (8)

Ocoinpie miHiEAE 4,8 KT «/leToHuT M» (9pOip OKTanmaThlH WIMypFa aTTBIPY -
natpOoubiH 0,2Kr Aen ecenTereHe) naTpOHaaiFad JK3 MaccachIHBIH KOCHIH/IBICHI.

Sram xommanbutaThiH HETi3ri AC-8B Tyitipmikrenren K3 camvarbr 39,5 kr. OHBI
okrayra 311-2 mMHEBMOKBICHIM/IBI TIOPIUSIIBI OKTAFBII Ka0IbIFbl KOJIaHbLIA/IbI.

8. XKapy KypanmapelH TaHAANMBI3 KOHE Kapy >KeuiepiH ecenteitmis. Kobaga
AIIEKTPIIL KAPY TOCUIIH KaObUITaiMBI3.

Kemeyinney apanbifbiH (MHTEPBaNIBIH) €cenTeliMi3. TayKbIHBICTAPbIHBIH OEPIKTI
12 mamaceiaaa 60aranaa (CHull 11-111-77) xemeyinney k0apdunuenti A =7 Mc/M,
OCbIJaH YHIIME IUMypJapblHbIH  KEMIeYLIAEY apaliblFbl  KEJECIHI  Kypaujabl:
t,=A-l, =7-23=16 mc. YHriM€ miypJapbiH Kemeyuiaey apaibirsl 15mc DJIK3-TIM-
15 (NellIM-3IIM)  »nexTpOAETOHATOPIAPHI  ApPKbUIBI  HOMEpPJIEPIHE  COMKeC
KE3EKTUTIKIIEH aTThIPaMbI3.

Kemekmri >xoHE KOMapyiibl WIMYpJIapAblH KEMIEYUIAEY apajiblfbl €CENTETEH/IE
t,=A,-W =3-055=165 Mc. by KepceTKimmeH KemeyuIaeTyJai KaMTaMachl3 EeTy
myMKkiH emec. Connbikranga DK3-1IM-15 (NedIIM-7IIM sirru Ned-ten No/  mmmyp
oktamaapbiH), an  Ne8-nen NolO mmyp oxramumapeiHa JJI3H (Ne6H-8H kemeyinney
apanbirbl 120-nan 160 mc 60matein) O[] KOIaHaMBbI3.

Kuexreym mmyp OkramaapbiHa DJI3H NellH (kemeyin apanbirbl 225 mc), an
Ka30aHbIH OChl TabaHbIHAAFBl >kuekTeym mnypaapra JDJ3H Nel?H  (kewmeyin
apanbirel 250 mc) D/[-nmapel KaOBLIIAHIBI.

DJIEKTPJII Kapy KEJiJIepiH ecentey. DJl-nmapapl xanray CYJIOaChIHBIH Ti30€KTi
TYpiH KaObuimaiimbiz. DJ[-neiH kepeprici  ry=3,5 Om; *KapylIbIHBIH THIFBUTY OPHBI
200m xem emec Tyiicre kaz6a. Marucrpansasl ceiv BMB-0,75 onbiH kumacer 0,75
MMZ. Maructpanb/bl CHIMHBIH Y3bIHIBIFI (KaTYIIKaIarbl apThIFBIHMEH KOCKAHIAFbI) -
250mM. Maructpanpapl ChIMIBI CaKTay YIIIH Y3bIHABIFE 12M O0nateiH BMB-05
O6JIIMIIIEITIK ChIMIAAPAbl KapacThIpaMbl3.

O/1-napra Tok 6epy ymid [TMB-100M xapy MammHKachlH KOJITaHAMBI3.

Maructpanbbl CBIMHBIH Ry, jK0HE OOJIIMIIIENIK CBIMHBIH T, KEJeprijiepi:



R =p-2L, /s=00184-2-250/0,75=12,3 Owm;
r,=p-2l,/s=00184-2.12/05=09 Owm.

Op6ip D/I-napman ©TETIiH TOK MOJIIIEpi:

—j=U _ 600
I_'_%Rmﬂy”aN)_ /(12,3+O,9+3,5-24):6 A. (9)

SI¥HM, TapaHTHSUTBIK TOKTAH KOFaphl O0JIIbI. SIFHH, KAYINCI3/IK TajdanTapbiH
TOJIBIK KaHAFaTTaH AbIPAJbI Ieyre OOIabI.

9. bypreinay-kapy >XYMBICTAPBIHBIH TEXHUKO-DKOHOMHKAIBIK KOPCETKIIITEPiH
€CeITeEnMI3.

1M xoHe 1M° Ka30ara keteTiH JK3 IIbIFbIHBL

0, =Q, /1, =443/2=2215xe/ u; (10)

0, =G, /S,, =2215/6,5=34ke/ 1. (11)

ImM Ka30ara KETETIH IIITYPOMETP CaHbI:

|=L, /1, =627/2=3L35m/m. (12)

1M xone 1m3 kaz0ara ketetin DJIK3 sxone DJI3H IIBIFBIHBL

n, =N/l =24/2=120anal n; (13)
n,=n,/S,, =12/6,5=1850anal m°. (14)

XKapouibicTad KeiiHT1 OY3bIIFaH TayKbIHBICTAPBIHBIH IIBIFHIMBI:

q,=S,, -1, =6,5-2=13xn". (15)

byprolnay mranragapblHbIH WBIFbIHBL f=12+14 O6onranna 180 kr, ai, Oypreidoac
mbiFbiHEl 1000M mmypra - 33maHa [7]. Ockigan colikeciHmie 1M Ka3bara KeTeTiH
[I1aTaHra >kaHe OyprbIOac MIBIFBIHAAPBIH AHBIKTANMBI3:

C =180-62,7/(2-1000)=5,6 xe/x; (16)
K =33-62,7/(2-1000)=2 oanal u; (17)

Ecenteynep wnoTwxkenepin Herisre ana otbeipbin, BXOK-HbiH macnopTsl
xacaiimbi3 (1, 2-kectenep xoHe 4-cyper).



1-kecre. IlInyp oKTamMaapbIHbIH cUIATTaMalaphbl

Mnypnap | OpOip [Ipoexkumsaars Op6ip mmyp | Oxkramaapab
Ne LITYPABIH | LIITypJapAblH OKTaMJIapbIHBI | aTTBIPY PETTLIITI
TEePEH/IIT1, | KyJIay OYPBIIIBI H Maccachl, KT | )KoHe KelIeyuIaey
M (rpamyc) JIOpEKECI MC.
] 11
1-3 2,3 90 90 2,2 | —15; 30; 45
4-7 2,3 90 90 1,9 I1—60; 75; 90
8-10 2,3 90 90 1,9 11— 120; 140;
160
11-18 2,33 85 85 1,7
19-24 2,33 85 85 2,0 IV — 225
V — 250
2-kecte. BXXOK-abIH kepceTkimrepi
Ne Kepcertkimrep Onmem Memnmepi,
OipIiKTEpl CaHbI
1 IllaxTa KaTeropuscel — ra3 O€H IaHFa KayinTi eMec
2 Ka36anbiH KuMa ayJaHbl coyJiesi ayaaHbl M 5,7
Kapa ayJaaHbl 6,5
3 TayXbIHbICTAPBIHBIH OEPIKTIK K0P PHUIMEHTI f 12
4 byprbuiay koHabiprbicsl 2YBIIT-22211 exi [1K-60 mamnHacekiMeH
3 bypreibac KIIT1-40 MM 40
6 [Muknaeri mmypiaap caHbl (OKTaTaThIH JaHa 28 (24)
LITyp7Iap)
/ [nypnap TepeHairi M 2,3
8 [{uxiieri mmypoMeTp CaHbl M 62,7
9 [nypnapael maiinanany KodhduimuenTi K.M.III. 0,87
10 K3 HaKTBUIBI KaIIIbI IIBIFBIHBI KT 44.3
- tyHipmrikrenres XK3 AC-8B KT 39,5
- marponjanran X3 neronut M KT 4.8
11 Onexrpoaeronaropuap typiaepi SAK3-1IM-15, D/13H
12 OJ1 HIBIFBIHBI:
- LUKIIEr] JaHa 24
- 1M KasOara naHa 12
13 Im ka3z0ara OyprbIOac MIBIFBIHBI JlaHa 2
14 1M Ka30ara mITaHra MIBIFBIHBL KT 5,6
15 bip nmkneri 32001 IbIH JKBUIKYBI M 2,0
16 [{ukieri TayKbIHbICTAPBIHBIH IIBIFBIMBI M 13
17 Kapy kypanbiasiH Typi [IMB-100M JlaHa 1
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4-cypet. bypFbliay-Kapy AKYMbICTAPBIHBIH NACIOPTHI

Has3zap ayoapuinpl3:

* No5-mri, 6-1bI  MPAKTUKAIBIK KYMBICTAPAbl OpPbIHAAYFa apHaJIFaH OacTamKbI
MOJIIMETTEp TOMEHJeri 3-mIl KecTeAe KeNTIpUIAl. A, NPaKTHKAIBIK >KYMBICTBIH
BapUaHTTapbIH (HYCKAIApbIH) 9pOip OLIiM almylIbiFa OKBITYIIBI 631 YCHIHA/IBI.

* Bypreutay-xapy KYMbBICTApbIHBIH TacnopThiH AutoCAD Oarmapnamackiaaa
(Hemece wMacmTaOmeH KOJIMEH ChI3yFa Ja pyxcaT eTUIefi) ChI3BI OpBIHAAY
YCBHIHBLIA/IBI.




3-kecre. IIpakTHKAJIBIK KYMBICTHI OPBIHIAYFa apHAJFaH OacTanmKbl MAJiMeTTep MeH

BApUAHTTAP
Bap-t Bacranksl nepekrep
HOMepi f Y ke/w? Kp i Cy keniMi, g, Kasba KasbaHbIH Kapa jkoHe iIiKi
' m%/car. HiIiHi coyJeni ayJaHaapsl,
SG‘I] SC’K
1 9 2450 0.65 | 0,22 4 6,8; 5,6
2 10 2500 0,7 0,23 4,5 7,4,6,6
3 12 2600 0,75 | 0,24 3,5 7,2, 6,3
4 11 2550 0,8 0,25 3 7,6, 6,5
5 8 2400 0.65 | 0,26 2,5 8,0; 6,8
6 13 2650 0,7 0,27 2,0 8,5, 7,2
7 14 2700 0,75 | 0,22 2,0 9,0, 8,2
8 15 2750 0,8 0,23 15 6,6; 5,3
9 9 2430 0.65 | 0,24 4 7,5, 6,5
10 10 2550 0,7 0,25 4,5 ‘= 7,8;,6,4
11 11 2480 0,75 | 0,26 3,5 8 9,5; 8,3
12 12 2650 08 | 027 3 E 1088
13 13 2760 0.65 | 0,22 2,5 ? 10,5; 9,2
14 14 2800 0,7 0,23 2,0 A 11,3; 10
15 8 2350 0,75 | 0,24 2,0 % 7,3;6,4
16 10 2430 0,8 0,25 15 S 8,2; 6,3
17 12 2580 0.65 | 0,26 4 g 7,2;6,8
18 9 2420 0,7 0,27 4,5 2 6,8; 5,6
19 11 2540 0,75 | 0,24 3,5 7,0;59
20 13 2620 0,8 0,25 3 9,8;8,5
21 12 2650 0,73 | 0,23 1,8 7,8; 6,9
22 9 2330 0,70 | 0,22 1,2 8,6; 7,5
23 10 2470 0,75 | 0,23 3 9,5; 8,2
24 11 2520 0.68 | 0,24 4,5 10,0; 9,2
25 9 2300 0,63 | 0,21 2,2 10,5; 9,3
26 14 2550 0,75 | 0,23 2,7 11;9,8
27 15 2650 0,8 0,25 2,0 12; 10,5
BXKOK-nviy nacnopmoin ecenmen Kypacmuipy yuiin ecenmeynepoi xcypeizyee Kaxcemmi Keiloip moHoep
(xoappuyuenmep, m.6) aprativl 20ebuemmepoen, Kamaioemapoau (cmyoenmmepoiy i30eHyi apKblibl
OKbIMYWbIHBIY KeHeciMe) anblHaobl.

Ta:xipubestik ;KyMbIC TAKBIPBIObI 00HBbIHIIA 0aKbLIAY CYPAKTAPDI:

1. Tecne (mmyp) >koHE YHFBIMA (CKBa)XUHA) AETEHIMI3 He, aHBIKTaAMAaCBhIH Oepill TYCIiHAipiHI3?

2. Kamncromnb-1eToHaTop, KYpbUIBIMBI, OHBIH KYMBIC iCTEY IIPHHIMIT KaHal?

3. DNeKkTpoAeTOHATOP JAETeHIMI3 He, KYPBUIBIMBIH KoHE TYPJIepiH TYCIHAIpiHi3?

4. Ka3pik Kazbamapiabl etyjaeri 3a0oliga OyprblIaHATHIH INTYPIIAPABIH CaHbl Kajlail aHBIKTAIa b, OHBI
aHBIKTayAa KaHAal mapTrap eckepineni?

5. XKas3bIk Kaz0anapipl 6TYCT] HImypJiapbiH 3a00k1a OpHaiacy yiriepid TyiciHaipiHiz?

6. XKapburrblln 3aTTapabl TAHIAIl AJlFaHIa KaHaal [apTTap ecKepiiei?

7. XKa3bIk Ka3z0anapabl eTyaeri OyprbUIa-Kapy *KyYMbICTapblHA KaHal Tanantap KoHbuiaap?

8. JK3-TbIH MeHNIKTI WBIFBIHBI (q, KI/MS) JereHiMi3 He, O KaHJail IapTrapra OaillaHBICTBI
KaObU11aHaabI?

9. YHriMe mmypiapablH OpHajacy YJrUIEpiHIH KaHgail TypJiepiH Oineci3 jXoHE oJapiblH KOJIIaHy
aliMarbIH aUTBIHBI3?
10. lnypnapast naiaanany kodgdunuentiniyg (KULI-tin) mamacsiH ecipy

10. byprbutan-xapy >KYMbICTapbIH )KETULIIPY/IiH KaH/ail Heri3ri OarsiTTapsl 0ap?

11. Hlnypnapapl OKTay omicTepi KOHIHAE TYCIHIIPIHI3 JKoHE Je LIMypJjapAblH THIFbIHIAPBIH JKacayra
KaHJall MaTeprangap KoJalaHbUIaTBIHBIH aliTBIHBIZ?

12. Bypreinamn-kapy  KYMBICTapblH KYpri3reHjae Kayilci3liK epexeNepiHiH KaHIal TalanTapbiH
OpBIHJIAY Kepek?

ZKyMBICTBI MeHrepy YIIiH YChIHBUIATBHIH d1e0ueTTep Tizimi:
Hesri [1, 2, 3]; KocbiMina [4, 5, 6].



