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1 boeaim. OHAIPICTI ABTOMATTAHJBIPY KOHE TEXHUKAJIBIK [TIPOI'PECC
Taxsipein 1.1 Kipicne. Herisri TyciHikTep

Kocnap:
1. OmunuipicTi aBTOMaTTaHIBIPY TAHBICTHIPY
2. BipiHILIIK OpBIH aybICY TYPJIEHAIPTIIIi
3. HWuTemnexryanipl acanTtap TaHBICTBIPY

Onpipicti aBTOMATTaHABIPY-OHAIpiCTE aaM apKbUIBI iCKE acaThlH O0ackapy MeH Oakpuiay
GbyHKIMsUTapel  Kas3ipri Ke3je aBTOMATThl KYPBUIFBI JKOHE acmamrtapra Oepinai. Ownaipicti
aBTOMATTaHJbIPY — 3aMaHayl ©HEPKICINTIH JaMy HEri31, TEXHUKAJIBIK MPOrpeccTiH 0ac Garaapsl
6om Tabblmaabl. OHBIH HETI3r1 MakcaTbhl €HOEK THUIMIUIILIH apTThIPY, ©HIM CarachlH jKakcaprTy,
OHJIIPIC pPeCcypCTapblH THIMAI KOJJIaHy YIIIH >Karjailyiap >kacayFa HerI3JelreH. OHIIpicTi
aBTOMATTaH/bIPY/IbIH O6JIIIeKTeN, KeIIeH 1 )KOHEe TOJIBIK Typiepl O6ap. by Macenenepni memry
YILIiH aBTOMATTAaHIBIPYIBIH TEXHUKAIBIK KYPAJAaPBIHBIH KEIICHePi KO TaHbIIa/IbI.

[Tonzeri KONIaHBUTATHIH HETI3T TEPMUHICPMEH KYPIFBUIAPIBI KAPACTHIPANBIK:
ABTOMAaTTaHIBIPYIBIH TEXHUKAIBIK Kypanaapbl (ATK)— enaipicTi aBToMaTTaHAbIpyFa apHalIFaH
TEeXHUKAJBIK KyHenep MeH Kypbuirbliap, acnantap. ATK ennaipicTik ypaictepai 6ackapy *koHe
0akpuTIay MaKCaTBIHAAFBI aKIapaTThl aBTOMATTHI TYpJe airy, Oepy, TYPJIECHAIPY,CalbICTBIPY JKOHE
KOJIJTaHY/Ibl KAMTaMachl3 eTeli.

Bipinminik opbin aysicy Typaengiprimi (bT) 6axkpimaHaTblH KIPICTIK OPBIH aybICY/IbI
KaObLIAai /1l (CBHI3BIKTHIK HEMece OYpBIIITHIK) OHE apbl Kapall eHJeyre,TYpJieHIIpyre,Kepek
0oJica YJIKeH apa KallblKKa OaiaHbIC apHAchl OOMBIHINA Oepyre BIHFAWIIbI €TETIH IIBIFBICTHIK
CUTHAJIFA TYPIACHIIPETIH KYPhUIFBIHBI A TAMBI3.

CaHIpIK TYPJSHIIPTITEPAIH €H Heri3ri Kypamaac Oeniri 0osia TYpwIT OpPBIH aybICy
TypJeHaiprimTepi  caHAbplK  OlpiHmitik  TypaeHaiprimrepain(ChT)  kepceTkimTepin
aHBIKTalIbI,ce0e01 OpPBIH aybICy TYPJICHYIHIH OIpiHIII Ke3eHi- 3JeKTpiik kepceTkim CBTH
TRIIK,T€3 KbUIJAMJIBIKTBI,0aCKapy CBI3BIKTBUIBIFBl JKOHE T.C.C. CHUSAKTBl CHUIAaTTamMalapblH
AHBIKTANUIbI.

Opsix aybicyabiH BT KOHCTpyKLMsAIayAa KOWBUIATBIH HETI3I'1 TalanTap: OpbIH aybICy/ Il OIIICY/IIH
YKOFaphl ToJIiri (Hemece OaKpUIaybIH), T€3 KO3FaIybl, CCHIMJILIIT, aKNapaTThIK KOPCETKIMNITHIH
Oereyuiepre OpHbIKThI 00JTYbI, a3 ChI3BIKTBI EMEC aKayyapbl, ’KOFapbl TEXHOJIOTUAJIBLIBIFbI, ap3aH
Oarazia O0JTYBI,KbUTYOCPLTICIHIH,ra0apUTTEPIHIH,CATMAFbIHBIH a3/IbIFbI.

Jatuuk (Oeprim) — OIpiHIIUTIK TYpPJICHIIPTimI, XYHEHIH Oackapy HeMece peTTey,
CUTHaJJay, eJIIey KYPBhUIFbICHIHBIH 371eMeHTi. On GacKapbplIaThlH MOHJI( KbICHIM,TEMIIEpATypa,
KUK, KBUIIaMIBIK,OPBIH aybICy, KyaT, OJJIEKTPJIIK TOK 3JKOHE T.Cc.c) eumeyre, Oepyre,
TYpJACHIIpYTe, cakTay MEH TIpKeyre, COHbIMEH Kartap Oackapy YpAicTepiHEe OJIapIbIH ocepiHe
BIHFAMJIBI CUTHAJIFA TYPACHIIPEI.

«MHTeTeKTYaIbI acIanTap»

«HTeNNeKTyalIpl»- TEPMHUHI IIiHAE MUKPOMPOIecCOpbl Oap OIpIHIIUTIK KYPBUIFBLIAP YIIiH
KOJIJIaHBICKA KIpri3uireH. ©jerre Oyl MHUKPONPOIECCOPChI3 YKCac KYpbUIFbLIApFa KaHa
(GyHKIMaHAIABIK MYMKIHJIKTEp Oepeai. Mblcasibl, HHTENEKTYyal bl JaTYMK CaHJIBIK €CenTeyep
apKbUIbI 18] KepCeTKilTepi 6epe anajapl, OyJ1 ce3iMTal 3J€MEHTTIH ChI3bIKThI €MECTITIHIH jKoHE
TeMIepaTypara TOyeJIUIKTI KoMIeHcaanaiipl. HTeneKkTyanapl JaT4uK opTypIal THUITI, alyaH
TYpJIl ce3IMTaja 3JIEMEHTTEPMEH JKYMBIC iCTeH amajsl, COHbIMEH Karap Oip Hemece OipHele
KOPCETKIIITEP/IeH >XKaHa Olp KOpCeTKIIl KypacThlpa ajajbl.(MbICANIbL,KOJIEM/IK LIBIFBIH MEH
TeMIIepaTypaHbl CAIMAKTHIK LIBIFBIHFA)

CoHbIMEH KaTap HMHTENEKTyal/bl JaT4WK eJIlley Juana3oHblH OacKara aybICTBIpyFa HeMece
KapThlaail aBTOMATThI KaJIMOpOBKaJlayFa MYMKIHJIIK Oepei, KoHe 1IIKi ©31H-031 AUarHOCTHKAJIAy
(GyHKUUSIAPBIH ICKe achIpaibl,0yJ1 TEXHUKAJIBIK KbI3MET KOpCeTy/Ii OHalIaTa /Ibl.

BarnapiaamaianaTbIH KOHTpoJLIepJiep.



Kazipri ke3qe aBTOMAaTTaHIBIPy KYPAIIApPbIHBIH HApBIFBIHAA allyaH TYpJii OarmapiiaMaiaHaThiH
JIOTHKAJIBIK KOHTpOJuIepyiep KepceTiireH. Onap aBTOMaTaHAbIPY KypaslJapblH OHACHTIH oHrimi
¢bupmanap apksiisl eaaipineai. Conrsl ke3ae PLC mapapt 50 nen acram eHAIpyIIijiep MbFapabl:
Siemens, Allen-Bradley, Octagon Systems, GE, Koyo, ABB, Advantech xane T.c.c.
KonTposuep (anri. controller - perreyimr,6ackapaTblH KYPBUIFBI) - OacKapy KyHenepinie
KOHE TeJIeMEXaHHUKaJla TOKTap Il OJIICHTIH, OaliIaHbIC apHACKHI aPKBLIBI Xabapiap sl KaObuIaay-
Oepetin, Oackapy acepiepiHiH 0ObeKTUIepiHe OepeTiH, JIOKaIbIi aBTOMATThI PETTEYIll PETiHIC
KOJIJTAaHATBIH AJIEKTPIIIK acra.
Kazip xouTpoiepiiep — a3 rabapuTTi KYphUIFbLIAp OOJFAHIBIKTAH MUKPOKOHTPOJUIEPIIECP JIETCH
TEPMHUHJIEP KON Ke3Jeceai. OJeTTe , KOHTpoJUIepiep o3iHe OepiireH meHOepaeri Macenenepi
HIenny/ie KOJIJJAaHATHIH KIIIKeHe MUKPOTIPOIIECCOPIIBIK OOIIMIEKTEPMEH KaMTaMacChI3JaH IbIPbUTFaH.
Ocpinan OarapiamMaiaHaThIH KOHE JIOTUKAJIBIK OaF1apiamMaliaHaThIH KOHTPOJIIEpIIEp JIeTeH aTKa
ue,
xoHe osap PLC HBl oOpbic ,aFbUIIBIH  TULAEPIHE aybICThIpa  anaibl. 3aMaHayH
KoHTpoJutepsiep Pentium  KIacCTBLOHEPTHSAHBI a3  KOJJAHATHIH, KYIITI IPOLECCOPMEH
KaMTacChI3JaHbIPbUIFAH OO TaObLIAIbI.
KonTtposnepnep 6enriii MaceneH1 THIMAL IIeHNIyre apHaiibl jkacajraH 00Jybl MYMKiH(MBbICAJIBI,
peneni KOpPFaTBIH  KOHTpOJUIEp) Hemece omOeOar,oraH eHri3uireH  OargapiiaMalibiK
KaMTaMachI3[aHpIpy BapHaHTTapbl MEH apHaibl OJOKTapra COMKec opTypii >KOcHapAarbl
Macenenep/l 1ielle ajgaabl — MbIcajbl, €CeNTey achanTapblHAH KOPCETKIMITEpAl ally Topi3liec

Mocemnenep/l.
Ethernet skeJtiiik TexHoJ0rus
Keninik mexnonocus — Oy ecenTeyilml >Kell KypyFa J>KETKUTIKTI CTaHIapTThI

XaTTamanapAblH MaKyIaHFaH O KUBIHTBIFBI JKOHE OJIap/bl TapaTaThlH OaFaapiiaMalibiK-
anmapaTThlK  Kypammap(MbIcaibl, KEIUIIK  ajanTepiep,apaiBepiiep, Kalenbpaep  JKOHE
aXpIpaTKpImTap). Keime xemaik TeXHOJIOTUsIapApl 0a3alibIK TEXHOJOTHsUIAp JACM T€ aTaiibl,
OJIAPJIBIH HETI31HIe Ke3-KEJTeH KETHIH 0a3uci KypacThIPbLIAIbI.

OpbIHAaylIbI MEXaHU3M — aBTOMATTHI PETTEY KYHeIepiH/ie )KOHE KAIbIKTaH 0acKkapyaa
peTTeyIli OpraHHbIH OPBIH aybICYbIHA apHAJIFAH CEPBOXKETEK,KYPBUIFHI (PETTEYIIi OpraH BEeHTHIIb,
KJIallaH, TapTha, KpaH, muOep,3acioHKa TypiHae O0Jybl MYMKIiH), COHBIMEH Kartap Oakpuiay
KYHENEpiHiH AJIEMEHTTEPIHIH, TPAHCIOPTTHIK MAallHHAJIAPABIH PYJIbIIK KYPbUIFBUIAPBIHBIH
KOMEKIII1 )KETEKTEP1 peTiHie 00Jybl MYMKIH.

OpbIHIayImbl MEXaHU3MJIEP KO3FAITKBIIITAH, OCPUIICTEH JKOHE OacKapy »JIEMEHTTEpPIHEH,Kepi
OaliTlaHbIC DJIEMEHTTEPIHEH, CUTHAIM3AIMS, OJJOKUPOBKaJay, aKbIpaTy JIEMEHTTEPIHEH TYpaibl.
["a3 yoHe CYHBIK aFbIHIAPbIH PETTEY/IC OPBIHAAYIIBI MEXaHU3M THIPABINKAIIBIK, THEBMATHKAJIBIK
HEMeCe JICKTPIIIK KETEKTEP apKbLUIbI OPBIH aybICTHIPBUIATHIH KIIATIaH, TAPTIIA TYPIHE JIe O0IaIbI.

baksbliay cypakrap:
1. Owugipicti aBTOMATTaHIBIPY JET€HIMI3 HE?
2. Jlatuuk (Oeprim) aereHimiz ve?
3. HHTennekTyansl acmanrap Heuere oesiHei?
4. FEthernet »eniiaik TEXHOJIOTUS KaHIai Typiepi 6oman?
5. bBipiHmLIIK OpBIH aybICy TYpJeHAiprinti Oyi?



Taxpipsin 1.2 TEXHOJOTUSAJIBIK MPOIECTEPAI ABTOMATTAHABIPY )KYWUECI

Kocnap:
1. TeXHONOTHUSUIIBIK MPOIECTEPAl ABTOMATTaHABIPEUIFaH (aBTOMATTHI) OacKapy kyieci
2. TexHOJIOTHSIIBIK YpIec

Ke3 kenreH xyiie col xyleneri e3apa OailJlaHbICThI OOIIIEKTePIIH )KUBIHTHIFBIH KAMTHIBI.
Bi3 TeXHONOTHSIIBIK TPOLECTI aBTOMATTAHIBIPYABI JKYy3€re achlpyra KaOuIeTTi sxyienepai
KapacThIPbIIl OTBIPMBI3, SIFHHM, KYpacTelpy, eHAey, Tl ’karmailblH CHUIIATTaWThIH aKIapaTThl
caparitay, OHbI oreparopra xioepy Hemece TII-HbI OackapyFa BIKIAT €TYy/i 63 OSTIHIIe XKy3ere
aceIpy.
By TexHUKaNIBIK MPOLIECTIH KOCMApIbl TYpAe 6TyiH KaMTaMachl3 €Ty YIUIH e3apa opeKeTTeCTIr
Oenruni O6ip 3aH OOMBIHINIA ©TYl THIC TEXHUKAIBIK KypajlJap *HUBIHTBIFbI 00J1ybl Kepek. MyHaii
JKYHEH1 aBTOMATTaHABIPBUIFAH JET aTalbl HEeMece TEXHOJOTHUIBIK IpolecTi Oackapy kyieci
neul.

TexHoIOoTUsIIBIK MpoliecTEP Il aBTOMATTaHAbIPbUFaH (aBTOMAaTThl) Oackapy kyiect ( TII
ABX) — OyJ1 TeXHUKAIBIK KYpalaap MEH KYPacThIPY TOCUIIEPIHIH, OHACYIEPIiH, capanTay MeH
akmnapar 6epyiH xoHe TII-Fa pIKnan eTyaiH KUBIHTBIFBL, 0JIap aJlaMJapMeH HeMece e3apa KapbiM
KaTbIHAC KE31HJE TEXHOJOTUSIIBIK MPOLIECTIH KOCHapIaHFaH TYpAE OTylH KaMTaMachl3 eTel.

| I'eXHOMOTHATBIK YpAic | | TexXHOIOTHAMBIK Ypaic |

AKNAPATIBLIK Backapy AKNApaTThIK Backapy
Genri apexeri Geari apeKeTi

ACY TII I ACY TII I
T 4
—<f::m,\x>
a

1.1-cypet. ABTOMATTaHABIPBUIFaH (a) koHEe aBTOMATTHI (0) Oackapy xKyieci

ABTOMATTaHIBIPBUIFAH  JKOHE  aBTOMATTBl  Oackapy IKYHENIepiHIH  apachIHIAFrbl
alBIPMAIIBUIBIK aJlaM MEH TEXHHKAJIBIK Kypajjap apachblHIAFrbl TalChIpMaiapiblH OeliHyiMeH
OailJTaHBICTHI.

Erep TII-ra ocep ety Typaiibl memrimMai KaObUIIay MEH JKY3€ere achIpyabl TEXHOJIOTHUSIIBIK
napameTpIiep JKaijbl aklaparTap capanTaMachlHbIH HOTH)KeCI OOMBIHIIA aJlaM JKy3ere achipca,
OHJa MyHJail Oackapy KyileciH aBTOMaTTaHAbIpbUIFaH Aen araiMbi3 (1.1,a cyperi). MyHnaii
KyHene agaM TEXHOJIOTHSUIBIK MapaMeTpIiep TEXHOJIOTHSUIIBIK MapaMeTpIiep JKalibl )KOHE OHBIH
caparntaMaiapsl >Kaijbl akmapaTThl xabapiamMa, cbi30a )KoHe KecTe TYPiHIe TUCTUIeH SKpaHbIHIA
KoHe 0acka Jla aKmapaTTap YChIHATHIH ayJHMOBHU3Yalbl Kypalaap apKbuibl anaabl. KeOine xyiie
OCBI MOJIIMETTEp/11 Heri3re anajbl, Oipak OyJ1 YChIHBICTAp 16l MaliJaiaHy He naiiaananbay Maceneci
aJIaMHBIH KY3BIPBIH/A Kanajpl. bip skarbiHaH, aJaMHBIH IEKTEY KOOI POJIIH HEMACHYI MYMKIH:
Kelile OHBIH >bUIJAaM MIeIiM KaObUiiail anMail Kaidybl MYMKiH, al Keiae Oypbic IIemim
KaOBLIAAYHI 12 BIKTHMAIL.

Exinmi xareiaan, TII-Hbl Gackapy KyleciHIe aJaMHBIH OONybl Oakbuiay >KyiHeciHneri
KeWOip aNMeMEeHTTEePIiH KYMBIC jkacaMall Kalybl calJapblHAaH TYBIHIAWUTBIH amaTThIK YKaFJailIbl
OonapipMayFa MYMKIHIIK Oepeni, ce0ebi amam Aep Ke3iHIe MIemiM KaObUjaid amaabl jKOHE
aKmaparTely Oip Oeniri Oonmmail KanmFaH jKaFdaia Ja TEeXHOJOTHSUIBIK MPOIECTI KaIFacThipa
amanel (KOMEKKe Toxipube, OUTIKTUIIK TeH TyHcik keneai). Mplcanbl, amaTThIK KOpFay
KYHECIHJIeT1 TeMIepaTypa JaTYMriHIH KYMBIC KacaMail KajdyblH ajgam (oreparop) oilaHyFa
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aKmapar periHie KaObUIgaybl MYMKIH: JKaFJqaiibl Oaraniail OTBIPBIN, €rep e3re mapamMeTrpiiep
KAJIBINTHI JKaFaaiia 0601ca, OHBIH KYMBIC TIPOIECIH TOKTATHAYBI J1a BIKTHUMAJ.

Erep akmaparrapapl capantay HOTHXKECI OOWBIHIIA ©31 MIemiM
KaObU1IaiThIH O0s1ca xone TII-Fa pIKman ety skailiibl menriM/Il )Ky3ere acblpca, OH1a MyH1al sxxyiie
aBTOMATTHIK HEMece TYWBIKTaJIFaH Kepi Oailyianbic skykeci aem aranaasl (1.1, 6 cyperi). MyHpaii
Oackapy xyieci 0ackapy OOBEKTICIMEH TEXHOJIOTHSUIBIK MapaMeTpliep JKaliibl aKmapaT alxaThlH
Kipic Ke3iHJe FaHa KaJFachaiipl, COHBIMEH Oipre, TEXHOJOTHSUIBIK TapaMmeTpiiepre 6acKapyIibl
BIKIAIIBI KAJBIITACTBIPATBIH IIBIFBIC KE3IHIEC [& JKaiFacaabl. AxaMm OackapyFa Tikeneu
KATBICTIAM bl KOHE alaTThIK YKaFIail OpbIH aJFaH/Ia FaHa apajlacyra JaiblH OaKbUIAYIIBI PETIHIC
raHa 0oJ1aJibl.

ABToMaTTBl Oackapy XyHeciHae oplaaiblM amaTThIK >KarAalJbpl peTTeuTiH Oarnapiama
OoJIFaHBIMEH, aJaMHBIH TIapacarbl, Oip IIETIHEH MAaIIMHAJaH >KOFaphbl JKOHE OJ1 MAallUHAHBIH
MYMKIHZII KETNEeUTIH Karjaailiapia OKUFaHbIH JlaMy OapbIChIH alJiblH aja OoJpkail anmajipl.
ExkiHmni  JkarblHBIH, amaTThIK JKarjaiifa O>KYMEeHIH opeKeT €Tyl aJaMHBIH peaKIHUsChI
YKBUIJIAaM/IBIFBIHAH aHAFYPIIBIM KOFaphl 00Tybl BIKTUMAI. JKarmai 1l OaKbUIayaH KOpFay *KyHeciH
albIll TacTayAblH KalFbulbl HOTHOKECIH 1986 KbUIFbl UepHOOBUIbL aTOM 3JIEKTPCTAHLIMSICHIHAH
KepeMmis.

Korapeiga aitelibin keTkeHaeu, TII xaimsl aknapaTThl KMHAY, OHACY KOHE capanTay
MEH KaOIBIKTBIH J>KYMBICHI Oakpulay cajachlHa JKaTajbl. backapy KyHeciHe aaamJibl
apayiacThIpy/bl KApacThIPy capanTaMa KOPBITHIHIBLIAPH! OOMBIHINA MM KaObIIAay Ke3CHIHIC
OoJanel, sFHU, OaKpUIay HOTIOKEC! OolbiHIIA OGoyanel. COHNBIKTaH Ja OaKbpUIay OTNEpaIysChiH
OpBIHJIANUTBIH OacKapy >KYHeciHIH TEeXHUKaJbIK Kypajaap Oesliri jkeke aBTOMaTTaHAbIPbUIFaH
Oakputay sxyiieci (ABXK) periHme KapacThIpbUlybl MYMKIiH. ABTOMATTaHIBIPBUFAH KOHE
aBTOMATTHI 0acKapy »KyHecl kaiibl co3 0oJFaH/a opaaiibiM oHbIH KypaMmbiHaa ABXX 6ap exenmiri
MEH3EIIENI.

backapy MeH Oakpuray jkylieciHeH 0eJieK, aBTOMATTHI JKYHEHIH Tarbl Oip Typi Oap. On
OacKapyIbplH KEeKe >KarJaibIMeH OalIaHBICTBI, SFHU, Oenrini Olp TEXHUKAIBIK IMapaMeTpaiH
HYCKaylIbl 3aHAbUIBIFBI OOMBIHIIA ©3repy HeMece TYPAKThUIBIKTHI KOJIJay MakcaTblHA Ue.
Backapynbeiy OyJ1 Typi peTTey Aen aTaiaabl )KoHe OHbl aBTOMATThI pertey kyheci (APX) xxy3ere
achIpajibl.

[emmaiier TIT ABX kypamansl OoJbIl ecenTenesni, sFHH, Oipa3 TEXHOJOTHSUIBIK
napamerpiiep APXK kemerimeHn Kyarrtamanbl, an Oackanapbl ABJK-HBIH ©31HIH TEXHUKAJIBIK
napaMmeTpiiepiMeH KajaraiaHajbl, OHbIH KypaMbIHa aBTOMATThI OaKplIay *Kyieci Kipei.

baksbuiay cypaxkrap:
1. TexHONOTHUSIIBIK MPOIECTEPAl aBTOMATTaHAbIPbLIFaH (aBTOMATThI) OacKapy »kyieci
2. TeXHOJOTHUSIIBIK YpJIec
3. ABTOMATTaHIBIPBUIFAH JKOHE aBTOMATThI OackKapy IKYHENIepiHIH apachIHIAFrbl
abIPMAaIIBUTBIK
TII ABX nerenimis ue?
TexXHONOTHSIIBIK TTPOIIECTi aBTOMATTAYABIH MOHi?

ok



Taxeipbin 1.3 TEXHOJIOT'UAJIBIK ITPOLHECTEP/AI BACKAPY

Kocnap:
1. ABTOMaTTaHIBIPBUFaH XOHE aBTOMATTHI OacKapy kykeci
2. Ecenreymii KypbpUIFbLIAp
3. DEM 6a3acsl

Onimzaepal ’kacay, TYPJICHIIpY MEH TachIMaijgay IPOIECTEPiHIH eIMKAWChICH Ja
0acKapychI3 JKy3ere acmaiibl. OHIIPICTIK MPOIECTEPAIH ATFAIIKB Ke3CHICPIH TOJIBIFBIMEH aaM
OackapraH.

[IponecTepain KUBIHIAY XKaFAaiapbiHa OaliIaHBICTHI aHAFYPIIBIM KYypelil 6ackapy Tauarn

eTuie Oacrajnpl >KOHE aJaMHBIH MYMKIHIIKTepl mIekTeyni Qaxktopra aifHangsl. [lapamerp
MIPOLIECTEPIH OJIIIEY TICUIAEpl (TeMIepaTypaHbl, KbICBIMIbI, IIBIFBIH]IBI XoHE OacKa IamMaiap/sl)
KYPacTBIPBUIIBI JKOHE COMKEeC KYPBUIFBLIAp — JAaTYAKTEP, COHBIMEH Oipre, MpPOIECKe KaKeTTi
BIKITAJT )KaCANTHIH aTKAPYIIbl MEXaHU3MJIEP JKacallIbl.
JlaTuukTep MEH aTKapyllibl MeXaHU3MIap — Oackapy >KyHeciHiH eKi Heri3ri Oesiri. bipak Tars! 1a
01p eTe MaHbBI3AbI (haKkTOp Oap, OHBIH KOMETIHCI3 OacKapy MYMKIH eMec, oJ1 — mentiM. KelchiM MeH
TEMIEpaTypaHblH O€pUIreH MoHI aTKapyllbl MEXaHM3MJl KOFajbICKa KeNTipyre TiKeeH
naijanaHeliamaiiipl. JlereHMeH, OHbI capamnTama >Kypri3yre mnaiizaganyra Oo0Jaabl, OHBIH
HETI31H]Ie MIeNTiM KaObUTIaHa bl )KOHE 0aCKapyIbl BIKIAT KY3€Te acabl.

Ecenteymi kyppuiFbliap mnaiiga Oonmail Typbin, OacKapylIbUIBIK BIKIAT I1aMachlH

omneparopAblH 631 TaHaarbiH. OFaH TOXIpHOeCci KOMEKTECKEH, MBICAJIBI, MPOIECKE BIKMAT €Ty
KaKeT OOJIFaH yKaFdai1a eJIerin napaMmeTpi KaKeTT1 ACHrelre KOJI )KETKI3TeH Ke3/1¢ BEHTHIIbIIH
KaJIBIOBIH KaHIIAIBIKTBI ©3rePTY KePEKTIriH aHbIKTarad. O eIerinn acanTapblHbIH HOTHXECIH
OKBIFaH, IIaMaJial ecenTeyyiepal bIFapFaH koHe 0aCKapyIIbUIBIK BIKIAJ )KacaraH.
Bipak mporiectepiin KypAeleHyine Kapai, TinTi eH OUTIKT1 onepaTopbiH 631 0ackapy MIHAETTEPIH
opbIHAayra Kabumercis Oosbin Kayuabl. COHIBIKTAH YKCAac PETTETINI acalabl, OJ ©3IIriHeH
(omepaTopabIiH KOMETIHC13) O1p TapamMeTp i Y3AIKCi3 peTTey/ i )Ky3ere achlp/bl. bipak mpameTpiep
CaHbl YIFaiiFaH cailblH Oip mpolecke OipHeIe peTTerim KakeT 0oJiabl, OipaK oyap Oip-OipiMeH
opekeTTece ajaMaibl JKOHE OIpTyTac KaibIlTa >KYMBIC jkacamajabl. TinTi, perTerimrep OapibiK
napaMmeTpiiepAl JKakChl peTTeyMEH KamMTamachl3 €TKeH jKarjaiiia Ja omepatop OYpBIHFBINIA
OapibIK TIpoliecTi 0ackapy OOMBIHIIA MISTTIMI 631 KaObLIIaybl KEPEK.

TexHOIOTHUSITBIK OTIepallUsIHBIH 9PKANUCHICHI Y3aK YaKbIT OOMbI ©3repicci3 KajaFaH jKaFaaiiia
MIHJIET alpaJIBIKTal JKeHUIACH I1, MbIcasIbl Oip OYHBIMIBI XKamTai OHIIpTeH Ke3Ie.

XX r. 30-40 xxpuigapeinia-ak Peceiizie MOWBIHTIpEK (MOIIIUITHUK) OOIIIIEKTEPIH OHICYTE
apHaJIFaH aBTOMATTHI Ti30ekTep naiaa 60abl, ar X XF. 40-KbUTIapbIHBIH asFbIHIA 0131 QJIEMTIK
TOXIpuOene anramt pet 0apiablK IpoLecTepi aBTOMATTaHAbIPhUIFaH (IIUKI3aTThl TUEY MEH JIalbIH
OHIM/II KamTayra JIeHiH) TPaKkTOp KO3FAITKBIIIBIHA apHAJFaH MOPIIEH OHAIPICI ICKe KOCBUIIBI.
DnekTpoHabl ecenterim MamuHaigapasliH (OEM) maiiga Goiybl TEXHOJOTHSUIIBIK MPOLECTePIl
TOYeJCi3 JKUBIHTBIK OTlepallisuIapbl peTiHIe eMec, TyTac AYHUE peTiHIe KapayFa MYMKIHIIK Oep/ii.

OEM o©Oazaceingarel ABXK onrtumannel pexumzae OapiblK MpoOLECTepal Kyprizenl,
TEXHOJIOTHSUIBIK 5Ka0ABIKTapAbl KOCAIbI )KOHE OIIpe/Ti, OHBIH KaFJaiiblH OaKbUIaM bl ’KOHE apTHIK
CaJIMAaKThIH aJJbIH ajajbl, anaTThl *KaFJaiiabl OOJIbIpMayasl KamMTamachl3 €Tell, MPOLEeCTiH
OTYyIHIH capanrtamachl MeH eceOiH XKYprizeli; an KaXeT jkarjaiia onap 6acka eHIM/Il HIbIFapyFa
KBUIAAM OeHiMelte ajgaibl.

XKanama enaipic o0bexTiiepi opTanslk DEM-1e OGackapyIbIH KajIbl KyieciHe OipiKKeH e3apa
OaliTaHBICTBl KONPEKUMII OacKapy >KYMECIHIH >HUBIHTBIFBIH KaMTaMachl3 eTenl. OHaipicTik
IporecTep HMKeMJII OHIIPICTIK MOAYIbAEPMEH aBTOMATTHl Tiz0ekTepae, DEM MuHuManbai
HYCKaynapbl 0a3acblHla — MHKporporeccopiap MeH MuUkpoOEM-ne xysere acanpl. Omapjsl
WUITIII Ien aTtay/slH ce0ebi, omap OyibIMaap sl eHaipy OapbIchiHa Oip TYPIHEH eKiHIIICI TypiHe
KBUIIAM aybICyFa KaOuIeTTi, OyJ1 eHAIpicTi opAaiibiM TYpJIEHIIpIN OThIpyFa MYMKIHAIK Oepeni,
OHIM TYpJIEpiH YIFaUTaabl KOHE calachlH apTThIpaabl. Kemekini omepanusiiap MEH HETI3ri
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onepauusiapabiy Oip Oexiri eHepKaCINTIK XKYMBICTAPMEH aTKapbiaansl. by xaOmbIKTappiH
OapIIBIFBl TaCKIMaNIAY, XKoOallay KoHe OHIIpICKe JaibIHIayIbIH aBTOMATTHI XKYyieciMeH Oipiece
OTBIPBII T aBTOMATTAHABIPBUFAH OHIIPICT1 KAJIBIITACTHIPA/IBL.

Bakbl1ay cypakrap:

1. ABTOMATTaHIBIPBUIFAH JKOHE aBTOMATTBHI 0OacKapy KYHECIHIH aiblpMalIbLIbIFBI
KaHman?

2. ABTOMAaTTaHIBIPBUIFAH OacKapy *KyHeciHaeri agam - OyJ1 )Kakchl Ma )kaMaH 0a?

3. ABTOMATTBI )KYHEHIH KaH/1all TypJiepiH OuieciH?

4, Backapy xyiieciHiH 6acTbl 2JIeMEHTTEpIH aTam Oep.

o. Backapy yiiecinieri ecenteri KypbUIFbIHBIH peJll KaHai?



Takbipbin 1.4 AJITOPUTMHIH TYCIHIT'T

Kocnap:

1. Anroputrm™meH TaHbICy

2. MareMaruka OOWBIHIIIA €CENTI MIBIFapy.
3. ByrepOponTsl maiibiHgay ToCiN

Bi3aiH opKaiiChIMBI3 KYHJIC KONITETeH KUMBLI OPEKETTEP KacaiMbI3 JKOHE OJI OpEKeTTep i
Kajail >KacaraHBIMBI3 Typasibl OWiIaHOaiiMbI3. bBi3 cayma jkacaiiMbI3, KOFaMJBIK KOJIKTI
naiianaHamMbl3, KHHOFa 0apambl3, TaMak JIalbIHIaliMbI3 KOHE T.0.

bi3 aBTOMaTTBl Typlie OpEeKeT eTeMi3 JKOHE ONETTE€ ©3IMI3 YMTBUIFAH HOTHXKEre KOJ
JKETKIZEeMI3.

1- Mmbicai. Ci3iH KapHBIHBI3 allIThl JAEJIK KoHe OyTepOpo KeriHi3 kemai. by ymiix
ci3re He IcTey KaKeT?

ANIBIMEH HaH MEH MalJIpl )Ty YIIiH HaHCAJFBIII ITeH TOHA3BITKBIITEI Kapay kepek. Ci3
HaHFa MalJbl TOHA3BITKBIIITHIH IIHIE XKAKMANUCBI3, SFHU, a3bIKTapibl YCTEIre aybIl Kellecis.
CojaH COH IIBIIIAKTHEI ajbIll HaH MeH Maiael Oeneci3. CoChIH HaHFa Maijbl >Karblll, HalbIH
OyrepOpon anacer3. Ci3iiH opeKeTTePiHI3AIH PETI:

Hancanrpiure! amry.
Hanppr any.
Hancanrpimter xady.
Hanppl yerenre Koro.
TOHA3BITKBIIITHI ay.
Maiins! any.
TOHA3BITKBIIITH Ka0y.
Maiiapl ycrenre Koro.
[IbImrakTe! amy.

0. Hanner kecy.

1. Kimkene maiiaer Oerim any.

12. Hanra maiizen JKary.

13. [TpIaKkThI OpHBIHA KOTO.

14.  ByrepOpoarsl xey.

ByrepOpoarsl naitbiHmay — ci3aiH MakcaTbiHbI3. OFaH KOJI KETKI3y YIIH ci3 Oenrim Oip
perteri OipHeme opekeTTi kacaichi3. Ci3 TOHA3BITKBIIITHI alllllaid Maiapl aja aJIManchi3, HeMece
HAHCAJIFBIIITHI allllai HaHbl Kece aliMaichI3. bip opekeTTi xacamaii KepiHi3IIi HeMece OpbIHaay
TOPTiOIH ayBICTBIPBIN KOPIHI3 — HOTWKECIH/IE C13 MaKCAThIHBI3Fa KOJI KETKI3Y1 KypAeTIeHaipeci3
HeMece MyJieM OyTepOpoIChI3 Kalachl3.

2- Mmbican. Ci3 y# TanchlpMachlH aJIbIHBI3 JICJIIK, OJ1 - MaTeMaThKa OOMBIHIIIA €CernTi
HIBIFapYy.

ANIBIMEH ci3re OKYJIBIKTaH TalChIpMaHbl TaybIN aly KepeK, COJAaH KEeiiH TarcChlpMaHbIH
IIAPTHIH jKa3y KepeK, KaKeTT1 (hopMyllaHbl TaHAANWChI3, OHAAFbI CO3/IEP/Ii CAaHAApPFa alHATABIPACHI3
KOHE ecernTeyaep/Ii OPbIHIANCHI3.

Ci3ziH opeKeTTepiHi3IiH PeTi:

Ycrenre keny.

OKyJBIKTHI amy.

OKynbIKTaH OepUIreH TarncblpMaHbl Taly.
TancelpMaHbIH MIAPTHIH Ka3y.

KaxerTi popmynansl TagHaay.

dopmynara MapTTaFrbl MAIIMETTEP/I CHT13Y.
. Ecenten msirapy.

Ci3 OKyJBIKTaH TalChIPMaHbl TalllacaHbl3, OHBIH IAPTHIH kKa3a aaMaiichl3. Erep KakerTi
(dbopMynaHsl TaHIaMacaHbBI3 ecenTel anamaiichi3. JKorapblna KOpCEeTUIreH OopeKeTTepHiH peTi
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KaTaH TYP/E CaKTaIybl THIC, COH/A FaHa OJI Ci3/1iH ajiFa KOWFaH MAaKCaThIHbI3Fa, SFHU TallChIPMaHbI
OpBIHIAYBIHBI3FA aJIBIN KeJlell. byl peTTeri ke3 KenreH e3repic ci3IiH anFa KOWFaH MaKCcaThIHbI3Fa
KOJI J)KE€TKI3Y MYMKIHAITIHI3Te TOCKAybLT OOJaIbI.

ANropuT™M — OYJ1 MaKcaTKa KoJI )KETKi3yre anapaThlH 9pEeKeTTEpIiH PEeTTLUIIr.

Ci3 Oacka Oipeyre BEIOCUIIEATI Kallall KOHJICY KEPEKTIT1H, COPIAaHbl Kajlail dKacauThIHBIH
Hemece OanbIK aynayra Kaylall MaibIHAATy KEpeKTIriH alTKaH Ke3Jle, KalaraH MakKcaTKa KOl
KETKi3y YLIIH 0JIap/ibl OPHBIHIAY/BIH PETiH aiTachI3.

Erep Oyn perrinikre Kypaeni opekerrep 6ap 0osica (MbICaibl, BEIIOCUIIEATIH JTOHTCIICT1H
aybICHIPY), OH/IA Ci3 SHTIMeJecin OTHIPFaH aAaMbIHBI3BIH TOXKiprOeciHe Kapail OTHIPHII, OYKLT ic-
OpeKeTTi TOJBIKTal aiiTackl3 He OoIMaca OHBI OipHeIIe )KeHLT OeikTepre 0ein Tycinaipecis (o
*aH OypaHiaHbl 60caTy, COCBIH OH *akK OypaHAaHbl 0ocaTy kaHe T.0.). ANITOPUTMII KYpacThIpy
OapbICBIHIA KYpJENl opeKeTTep KoOlHE aHarypiblM JKEHUI, TINTI €H KapamailbiM Typiepre
OemniHeni. Mbicainsbl, 2 MpIcana 2 opekeT 0epuireH. OKyJIbIKThI aly/Ibl KeJeCl KUMbLUIIAp apKbLIb
cyperTeyre 0oJaibl:

1. OKymBIKKa KOJI CO3Y.
2. OKYIBIKTHI aiy.
3. OKyJBIKTHI ©31HE JKaKbIHIATY.

J1a1m oCBl OpEKETTI TOJBIFBIPAK CYpeTTEYTe 00aibl:

1. OKyJBIKKa KOJI CO3Yy.

2. OKyJBIKTBI caycaKTapMeH yCTay.

3. Caycakrapiel OyTy.

4, OKyJTBIK YCTaraH KOJIIBI YCTEIICH KOTEPY.
5. OKyYJBIKTBI ©31HE JKaKbIH/IATY.

Anmamaapra MyYHJIal erKeW-TerKeisll HycKay KYJIKUTI OOJIBITT KepiHyl MYMKIH, Oipak
POOOTTHIH KaHJai aa Oip 3aTThl KO3FAITYBI YIIIH J0J OCBIHAAW KUMBLUI-OPEKETTEPl OPBIHAAYBI
THIC.

HakTbl erxel-Terkennl TYCIHAIPY €H Kypledi KUMBUIIAPAbIH ©31H OipHeme XEeHLT
OpEKETTEP/IIH KHUBIHTBHIFBI PETIHIE KOPCETYre MYMKIHIIK Oepeidl, aln eH KapamaiM opeKeTTep.i
OpBIHJAYIbI MAIlIMHAFA TATICIpyFa 00J1a/Ibl, OYJ1 — aBTOMATTAHIBIPYFa arapaThiH Typa OJI.

TeXHOJIOTHSUTBIK MPOIIECTi MAllTMHA OPBIHIANTHIHIIAM €TIill KONTEreH ic- opeKeTTepre 0oy
MeH TII Gackapy anropuTMiH KYpacThIPy — TEXHOJIOTTHIH MIiHJIETI.

By xepne «mamuHa» ce3i KeH MarblHA/Ia MailaiaHblUIabl, OJ1 — agaMIapiblH OpPHBIHA
TYPJIi OPEKETTEP/IIH YIKEH KOJEMIH aTKapyFa KaOlIeTT1 TeXHUKAJIBIK Kypasl

ConbIMeH Oipre, MamMHa TEK KaHa Oip 3aTThl KAJDKBITHIT HEMece KypasIapbIHbIH
KOMETIMEH OHJelN, Ta3a (PU3HMKAIBIK JKYMBICTApAbl FaHA aTKapblll KOWMAaii, capamnTayjbl,
aHBIKTaY/bl, Oaranay/ibl )KoHE HIeHTiM KaObu1Iay bl )koHe T.0. Aa Kyprizei.

Mamunanapra Oyl KaOUteTTepAiH OapiblFblH amammap Oepeni. MarmuHanapIsiH
azlamjiap/iaH albIpMaIlIbUIBIFBl OJIapJia aKbLI-TIapacaT >KOK, COHJBIKTaH OJlap TEK HycKayna
OepiIreH TarceipMaiiapra ColKec KapamnaiibiM opeKeTTep/li FaHa OpbIHAal ananel. Erep agam yiria
AITOPUTM

— OyJ1 opekeTTepAiH peTTiIiri 60ca, ajq MallMHa YIIiH — OyJI MakcaTKa jKeTy YILIIH
aHBIKTAIl, OPBIHIAY bl KAKET €TETIH HYCKayaapIbIH PETTUIIr .

Erep Hyckay Oip mMarbIHaibI 0oJica ’KOHE OHBI 9PTYPJIl TYCIHIIPY MYMKIH OojiMaca raHa
MallliHa HYCKayAbl aHbIK TaHW anaabl. COHABIKTAH Ja MalliHa YUIiH opOip HYCKAay epekIie
Ka3blIybl THIC, SFHU, MALIMHAFa TYCIHIKTI TU1A€ OOTYBl KEpEeK.

MaiuHara TYCIHIKITI TUIIE )Ka3blIFaH aqroOpuT™ OaraapiaMa JIen atanaibl.

bakpinay cypakrap:

1. Anropurt™m aereHimi3 He ?

2. ByrepOponTsl galbIHIAY TOCLI1
3. aBTOMAaTTaHJIBIpyFa amapar
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Takbipsin 1.5 AJITOPUTMHIH TYPJIEPI

Kocnap:

1. Ti30ekTik anropuT™Maep

2. Tapmakranran aqropuTMaep
3. Hwuxnnik anropurmaep

Ti30eKTiK anropuT™MIep

Xorappiga KapacThIpbUIFaH aJrOpUTMJEP €H KapamailbiM Oombin caHananel. Omap
Ka3bUIFaH KAJbIHJA OPBIHJANATBIH OIpi3/l 9peKeTTepl CypeTTeial, siFHU, OIpiHEeH KeliH Oipi
opbIHJaNabl. Bysl opekeTTep/l opbIHAAy YIIIH Ka)XXeTTl 3aTTap JalblH JKOHE OJIapAbl OpbIHAAY
OappIChIHAA CYpaKTap MEH KUBIHJBIKTap TYbIHJAMaWIbl, SFHU, HaH HAHCAJFBINITA TYp, Mal —
TOHA3BITKBIITA, OKYJABIK — YCTENIIH YCTIHIE, al CI3IeH TeK KaHa alroputMje OepuireH
OpeKeTTEP/Il PET-PETIMEH OpBIHAAY Tajam eTiieal. bipiHeH coH Oipi peT-peTiMeH OpbIHIATIaThIH
AITOPUTMJEP TI30EKTIK AITOPUTMEP JEM aTajiabl.

Tapmaxmanzan ancopummoep

Ieinaiisl emipze 6apibirsl 1a oHall emec. Ci3a1H 0yTepOpo1 XKeriHi3 Keal, HAaHCATFBIIITHI
alITBIHBI3, aJl OHJIa HaH koK. He icrey kepek? Erep MBIHBIMEH Jie¢ KapHBIHBI3 alllbIl TypCa,
JTYKeHTe Oaphlll HaH CaTBIN ajbIll KeIyre Typa Kenemi. by perre ci3miH OpeKeTiHI3 karmaiifa
OailyTaHpICThI 00J1a/Ib — HAHCAJIFBINITA HAaH Oap Ma, KOK 1a?

Mynpaaii skarmaiiza OyrepOpoa JKeyre JereH KYIITapibIFbIHBI3aH KEWIHT1 Ci3JiH
OPEKETIHI3AIH PeTi TOMEHET11el 00ma b
Hancanrpimre! amnry.

Erep nan 6ap OoJsica, oHBI amy.
Hancanrpimtsr xady.

Erep Han oK 0oJica, OHJIa JYKeHTe Oapy.
Han catein any.

Hanppl yiire anein keny.

Hanppl ycrenre koo xoHe T.0.

C13 epekie KoHUT 0elyal KaKeT eTeTIH >KOoJIap >KapThliail Koo mpudIeH OenriieHres,
SIFHU, O13]11H >KaFJaiiia ci3/1iH opi Kapail aTKkapaThlH dpEKeTTePiHI3I1H IapTTapbl OepiireH.

ConbiMeH, ciznie 0yTepOpon 6ap, Oipak opekeTTep peTiH OasHaayna OeNrici3iK sKaFaaibl
naiiga Oonnmel. Erep ockl OasHmayapl KaTaH CaKTacakK, HAHCAIFBIINITA HAaHHBIH OOJIybIHA
KapamacTaH oHe 2- OpKeTTi OWJarblAail OpeIHIaFaHMeH, cisre 3,4,5 xoHe 6-opeKeTTep peTiH
OpBIHJIAK OTBIPHIN, 0opidip nykeHre Oapy Kepek Oonanbl. OUTHEce 3-0peKeTTeH KeliH He icTey
KEPEKTIri TYCIHIKCI3 00JbIN Kanaasl. HancanFeIuTel sxa0y. OpuHe, Ci3 mapacaTThl aJlaM PETiHAe
opi Kapaii He icTey KepeKTiriH Oineci3. Al erep ochl karIaiiia alrOpUTM/IL OPBIHIAY MalllMHAFa
TaTNCBIPBUIFAH 0oJica Kanaii 6onazpi?

MyHnait xarnaiiia anrOpUTMHIH CHUIaTTaMachlHA KeWOip HAaKTBUIBIKTBI €HTI3y Kepek
eKeHIrl aHblK. bipiHmigeH, Oip ke3xeple opeKeTTepAl OpbIHIAay peTiHIH Oy3bLIybl MYMKIH
eKEHJIIN'H KepCeTy KepeK ’oHe COJI Ke3/le Kelleci OpeKeTTi TaHayra 0osaapl. byn ranaay keitoip
mapTrapasl ( HaHCANFBIIITa HaH Oap Ma) OpbIHAAayFa (HeMece OpbIHAaMayra) OailaHBICTHI
6omansl. ExiHmniieH, kaHnail 1a 6ip HOTHXKEH1 TaHAay OapbICHIHIAFBI KE3€KTi OpPEKETTiH HAKThI
KaHJail 00NaTBIHIBIFBIH KepceTy KaxkeT. JKarmaiinpl Tannay Oenrici OOJbIN «erep» co3i KbI3MeT
eTeli, ON MAapTThl eHrizeni (HaH Oap). bipak HaHHBIH OoJMay MYMKIHAIriHE OalIaHBICTHI
ITOPUTM/IE TaFbl Oip «erep» 00Jybl MyMKIH, 0JI KapaMa Kapchl MIapTThI eHri3el (HaH koK), by
Karainap/a maracrnac YIiliH, 9IeTTe, eKiHII HIapTThl «OUTIIece)» CO3IMEH alIMaCThIPaIbL:

1. Hancanfpimter amry.

2. Erep Han 6ap 6oJca, OHBI aiy.

) N gk~ wd P
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Hancanfpimer xay.
OHTrece TyKeHre 6apy.

Han catein any.

Hanpp! yiire anein keiy.
Hanpp! ycrenre Koo xoHe T.0.

Ocmnanma «erep» ce3i eHri3ired OipiHm mapt Heri3ri Oombin ecenreneni. Ocbl
HIapTTApAbIH OPBIHAATY HEMECE OpbIHAaIMAaybIlHa OAalIaHBICTHI Ci3 He 3-opekeTke Hemece 4,5,6-
opeKeTTepre eTecis.

OpEKeTTIH O HYCKAJIaphl AITOPUTMHIH TapMaKTaphl JCT aTalabl.

KeiiGip mapTrapablH OpbIHIATybIHA OAMIAaHBICTBI OPEKETTIH OipHEeNIe HYCKaJapbIHBIH
OipeyiHe FaHa TaHJAy JKYPTi3eTiH aJrOpUTMJEp TapMaKTaJfaH aJrOpPUTMJEP HEMece IIapTThI
ITOPUTM/IEP JICT aTajajbl.

OpOip Tapmak Kail skepJieH OacTaibll, Kal *KepaeH askTanansl? Erep mapTeiH opeiHAAy
OapbICBIHIA ANTOPUTMJICT]1 OPEKETTIH pPeTi Kajlaid »Kasblica, cojail opbIHIanaabl, cebeldl OHbI
Oy3yra Heri3 xokK. Ci3 OIpiHIII TapMakThl KYpaThlH 9peKeTTi opblHjaich3. On Kall xepje
askrananel? On Erep mapTel KapacThIpFaH oOpeKeTTe asKTajlajabl, SFHU, €KIHIIl OHTnece
IIAPTHIHBIH AJIJIBIHA.

Axn Erep mapte! operaganMaca me? OHga opekeT peTiH Oy3yra Heri3 naiaa 6omaael. Erep
LIaPTHIHBIH OPBIHAANYBIH (AJIpEeK alTKaHJa OpbIHAAIMAaybIH) TEKCEPreHHEH KEeWiH alropuTMe
OliTnece MIApThIHAH KEHIH TypFaH OpEeKeTTI OpbIHIAy Oacranajapl, SFHU, EKIHIIl TapMak
opekerTepi.

ConbiMeH, Erep mapThIHBIH OpbIHAATYbIHA Kapail ci3 He OIpiHIIi, HE eKIHIII TapMaKTaFbl
OpeKeTTEeP Il KacanchI3. AJl opi Kapail — Tarbl Jia TYCIHIKCI3: alrTOPUTM/II OPBIHIAY/IbI KAl )KepIeH
JKaJIFacThIpaMbI3, MBICAJIbI, OIpPIHIII TapMaKThIH 3-opekeTiHeH keiiH 0e? Ci3 Fod Kerneci
ANTOPUTMHIH 7- OpeKeT eKeHiH, sSFHW, HaHapl ycrenre KO KEpeKTIriH TyciHeci3, al MyHJai
JKaraaiia MamHa He icteiai? O TyciHe aaMaisl Foit!

Benrici3mikTi menty yirid aaropuTMre aaropuTM/Il KaTFacThIpyaaH TapMaKTapabl 0eeTiH
apHaibl KOPCETKIIITI €HT13e1. OIeTTe, MYH/Iall HYCKayIIbl 00T TapMaKTalyablH COHBI TIpKeCi
TabbU1abl. Ke3 KelreH TapMaKThIiH 9pEKeTIH asKTaraH COH, TapMaKTalyablH COHbI TIPKECIH 13/1e1
Ta0y KepeK >KoHE aJITOPUTM/I1 OCBI TIPKECTEH KEHIHT1 OpeKeTT1 OphIHAayAaH 0acTay Kepek

AJNTOpPUTM KeJeci Typ/ie KopiHei:

Hancanfpits! amy.

Erep nan Gonca, oHBbI aiy.
Hancanfpits xay.

Olinece aykeHre 0apy.

Han catein any.

Hanpp! yiire anmein xeiy.
TapmakramyabiH COHBI
Hangpl ycrenre koo xoHe T.0..

Equ QITOPUTMHIH Kall TapMarblHBIH OpbIHIAFaHbIHA OalIaHBICTHI Kellecli Ke3eKTeri
opekeT TapmakranyablH COHbI TIPKECIHEH KeHIHT1 apekeT 6omansl (8. Hanap! ycTenre Koto).

Tarpl 1a Gip TapMaKTaIFaH arOPUTMI KapacThIpbIl Kepenik. LnmuHapiik OyiisiMaapasl
IMaMeTpi OOMBIHIIA CYpPBINTAy KaXKET JeNIK, KOHE OHBI €Kl JYKeHIre 0enly Kepek (PKoUIiKTepre,
KoparnTapra). byliblM KOHBEWp/IeH Oap/AbIH AMaMEeTPIH OJIIIETII KYPbUIFbIFa TYCEA1 )KOHE oIIIIey
HOTHKeNepiHe Kapai 6acka KypblIFbl OyibIMIap/ sl col He 6acKa JYKEHTe OpHAIaCThIPabl.

Cypsintay anropurMi Obuiait 00J1ybl MyYMKIH:

ByiibIMIBI ©1IIeri KYPBUIFBIFa OpHAIACTHIPY.

ByiibiM 1uamerpin eney.

Erep nuamerp MemepeH apThIK 0osica, oHaa OyitbiMasl Nel nykenre xiGeperi.
OnTnece OyibiMabl Ne 2 nykeHre xidoepei.

TapamaxTamybIlH COHBI.

No gk w
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Byn anroputMai opbiHIaymbl agaMm OONybl Ja, MamydHa OOJybl Ja MYMKIH ( MbICAJIbI,
po6ot). Erep myHpmail anroputMii OpbIHAAYy MalllMHAFa JKYKTEJICE, OHAA OHBIH HYCKAyIbl
TYCIHETIH/ITiHE FaHa eMec, TaHjay jkacail OiuneTiHfirine ne ceHiMai O0oily Kepek, SFHH,
MaIlMHaHBIH Erep mapThIHBIH OpBIHAAIFAHABIFBIH aHBIKTayFa KaOUIeTTI TEXHUKAIBIK Kypasbl
Oomypl kepek. bi3miH xarmaiia MamMHa TEeK KaHa OYHBIMHBIH JHAMETpPIH 6JImIen KoiMaid,
COHBIMEH 0ipre OHBI MIHAETTEITeH AUAMETPMEH CAIBICTBHIPYBI KEPEK JKOHE CaTBICTBIPY HOTHXKeEC]
OoMBIHIIA OYHBIMIBI Kail TYKEHI'e OPHAIACTBIPY TYpPabl IIEMIIM IIbIFapybl THIC.

AaMHBIH KaTBICYBIHCBI3 JKYMBIC XKaCaWThIH aBTOMATTBI XXYWHEAe OPTYpJi Mocemenep
TyBIHJIAFaH JKaFai/la SpeKeT HYCKAJIApblH TaHayFa MallMHAHBIH ©31HE IICHIM IIbIFapyFa Typa
KeJie/Ti, COHIBIKTAaH MYHJIal Kyhenepae TapMaKTaIFaH afOPUTMICD KUl Mmaigaianbuiansl. bip
HeMece OlpHelle opeKeT HYCKAJIApBIHBIH IITHEH OIpeyiH FaHa TaHjay KaXeT OOJIFaH Ke3 KeJreH
YKaFIaiIbl opJlaiflbIM aITOPUTMHIH Oip HEMece OipHellle TapMaKTapbliHa TYUCTIpyre 00JIabl.

Luxnoix areopummoep

bi3 Gipneit opexeTTep KaiTaqaHbIN KEJNETiH MpoLecTepl xul OaiikaliMbI3 HEMece oJlapra
KaTbIcambl3. MbIcalibl, TYKEH/IET1 CaTyIIbIHBIH KaJjlall )KyYMBbIC ICTEHTIHIH KapacThIpalbIK. bapibik
CaTBIN amylIbUIapra o1 Oip cxeMa OOMBIHIIA KhI3MET KOPCeTel: Tayapabl Oepy — aKIaHbl aly —
YeKTl HIbIFapy — KalTtapeiMbiH Oepy. Tek TayapiapAblH KeyieMi MEH TypJiepl FaHa e3repeji.
Kunoreatpaarsl Oakpulaylibl MbIHA cXema OOMBIHINIA KYMBIC JKacailibl: OUJIETT] ally — CEaHCThI
TeKCcepy — OMIETT1 KBIpTY — OumeTT Kaita 0epy. Ochutaii KyH1 OOMBI KY3JETCH PET KalTallaHa IbI.
ConpiMeH Katap Oip opekeTTi OipHelle peT KeNKKe a3bIK-TYJIK THEeWTIH XKYK Tacylibl [a;
KOHBEHP/IET1 )KYMBICIIBI J1a; O6IMere TYCKara3 >ka0bICTBIPYIIBI MaJIsp J1a; Ci3 Je IIai ImKeHae

byiipiMIapapl cypeInTay alrOpuTMIH KapacThIpyFa KaiiTa opanaiibik. bys anropurmae Oip
OYHBIMMEH OHAIpUIreH Oip peTTik opekeT OasHmanrad. O Ne 1 Hemece Ne 2 mykeHre Kioepini
YKOHE aJTOPUTM OCBIMEH asKTalabl. bipak mibiHaiibl OyMbIMIApbIH CYPHINITAyFa YIKEH KeJeMae
TyceTiHl. SIFHU, anropuTMie OasHIAIFaH OPEKeTTep KalTa-KalTa KalTalaHybl THIC. ¥3aKTHIFbI
kanmaii? Cipo, koHBelpAe OyitbiM OOJIFaH Ke3/Ie MIbIFap.

CypebinTay mporneci kel peT KailTanaHybl YVIIIH alroOpuTMIl Kajail esrepryre 0osiajbi?
HakTbl KaHgait opexeTTepai KaiTanay Kepek xoHe Kail yakpiTKa aeiin? IllemiMHiH eKi HycKachl
Oap:

] HIapT ’Kacay, OHbI OpbIHJAY OapbIChIHIA OPEKETTI KailTajlam OThIPY KaXeT, IapT
Kanmail Oy3blinanapl, cojlail KaiTanmayJbpl TOKTATbIN, AJITOPUTMAL >KaJIFacThIpyFa Kelly Kepek
(MBICaITBI, MIapOaK TaKTalJapbIH 0J1 OITKEHIIIE ChIpJIay, COJIaH KEeHiH FaHa TYCKi Y3UIICKe Kipicy);

n Oipaeit opekeTTep i KaKeTTi IeHTeire )KeTKeHIle Kaiitanay (Mblcaibl, OeIKkere oH
JUTP CY KYIO).

BipiHmni HycKa aHarypiibiM oMOeOen — 0J1 TaKTai CaHbl OPTYPJIi IIapOaKTapara Colikec Keje
Oepeni, COHbIMEH Oipre ajaablH aja Oenrici3 OojraH jKarmaimapnaa na. bipak Oys aaroputm
HYCKAaChlH OPBIHJAAYIIBI >KAacalfaH IIapTThIH OPBIHAANYBIH TEeKcepe alybl Kepek (ImapOax
asKTanapl Ma?), agaMm YIIiH KUBIHABIK TYAbIPMaWThIH HOPCEJNEPAIH MAIlMHA YIIH ayblp OOy
MYMKIH.

AN exiHIIl HYCKa MallliHa YIIiH KUBIHABIK TYABIPMAAbl — MEXaHUKAJBIK, dIEKTPIIK,
ANIEKTPOHBIK JKOHE 0acka Jla ecenTerimitep OypblHHAH Oap »oHe ojap 9pTypiiOip Oy Hycka
UUTMIITIKTEH a/a KoHE alrOpUTMJII OpBIHIAY IIApThl ©3repereH Ke3ae (MbIcajbl OeIIKeHi
KilliperiHe aybICTBIPFaH Ke37e) aJrOPUTMHIH ©3iHJeri HYCKayJbl e3repTy KaxeT (KyMbUlaThlH
LIENIEKTIH CaHbIH ©3repTy).

AnropuTMJieri KalTamaHATBIH OpEKeT TOMTapbl IMKIAI KaJdbIITAacThIpaAbl. bipaeit
opekeTTep KaiiTalaHaml KeleTiH aroOpUuTMIEp MUKIIIK alrOPUTMIEP ACT aTanajbl.

Kaiitanay mapTtel OY3bIIFaH JKaraaifa anrOpUTMIl OPBIHIAYIIBI MUKIJICH THIC TYPFaH
KeJlecl opeKeTTepre KeIei.

Anroput™mie OYHWBIMAApAbl CYpBHINITAYy MEH OJIapAblH CaHbl alJblH aja Oenrici3
OONFaHBIKTBIH, OIpPIHINI HYCKAHBI MalJallaHbIll KOpPEMi3 — OPBIHAATYbl CYpHINITAy MPOLECiH
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KaliTanay yIIiH KaXeTTi IIapTThl Tayblll alyFa ThIpbICaMbl3. MyH/Iail mapT KOHBEHpIEe KE3eKTi
OyiteiMaapabiH 6ap 60:mysl. Erep cypsinTaynsl agam xyprizce, Oyi1 OyHbIMIbBI Ke3AeCTipy OHAM.

Erep cypeinrayiibsl alropuTMIi OpbIHIAYIIIE MAIIMHA OOJIFaH JKaFaaiaa, 01 KOHBEUperi
OyiibIMHBIH 0ap €KEHJIriH TeKcepe anxybl THic. MalnmHa MyHBI Kajail Kacalipl, opi Kapaii
KapacThIpaiibIK. AJl Ka3ip CyphINTay AITOPUTMIH HUKIIIH KaiTaJaHy MapThIMEH TOJIBIKTHIPAMbI3:
Kowngeiipae OyiibiM 6ap Ke3ze ic-opeKeTTi OpbIHaY:

ByiibIMIBI ©1IIerinn KypbUIFBITH OpHATY.

ByiipiM muamerpin emey.

Erep nuamerp GenriieHreHHEH yJikeH 0oiica, oHia Oyibimant Ne 1 qykeHre Koro.
oritnece OyibIMIbI Ne 2 TyKeHTe KOTo.

TapamakranyIblH COHBI.

. IuKIaBIH COHBL.

MyHpaarb! kapThllaidl KOO MIpUQIIEH OSNTUICHTeH KOJIIAPAbIH OPEKETTIH, SFHHU, [UKIIIH
KaliTajaHyblHa KaTbhIChl Oap. AnroputMje TapmakTaay na Oap, Oipak oyiap amiblK HIpuIieH
Ka3bLIFaH.

OpbIHAaylIbiFa HAKThl KaHall opekeTTepAl KaiTanay KepeKTiri TyCIHIKT1 001ybl YILiH Oy
opekerTep (UMKIJIAP) €peKIIeNeHIN TYpybl THIC, SFHHM, LMKJIJIBIH ILIErl KOpCeTilyl KaxkerT.
Huknasiy  kalTamanysl 1. O3ip KOHBeHpJe MIAPTHIHBIH OpBbIHAATYbIHA  OaillaHBICThI
OONFaHIBIKTaH, OChI IAPT JKa3bLIFaH >KOJ HUKIABIH Oip meTi 60iybl MyMKIH. backa mekapaHsl
HuxnabiH cCOHBI XKoJIbIMEH opHaTaabl. Erep l-mapT cakraiica, OHIAa KOPCETUITeH IIeKapaiap
apachlHa OpHAJTAacKaH 2...6-opeKeTTep OpbIHAANaAbl. |-mapT  Oy3bUIFaH  JKarjanja
OPBIHIAYIIBIHBIH KeJecl 7- >KoimaH KeWiHri [IUKiIabplH COHBI opeKkeTiHe Kellyi Kepek (erep
ANTOPUTMHIH JKaJIFackl 00JIca).

Kapacteippinran  anroputmae OUKIAL KadTajgay MYMKIHIITIH aHBIKTAWTBIH IHapTThI
TEKCepy LHKJ OPEKETIHIH 631H OpBIHAayAbl 0acTamac OypbIH XYpri3unai. bipak keiiae nMUKIIbIH
KalTaJlaHy KaKETTUIIrH TEK OHbI OpbIHJaFAaHHAH KEWIH aJIbIHFaH HOTWKE OoibIHINA Oaramay
MYMKiH 0oJiajiel. Ochkl He 6acka HYCKaHBI TaHIay OPBIHIAIFAH OPEKETTEP/IIH MOHIHE OaliIaHbICTHI.

Meicaibl, KOHBEHPIIEPIl TeMip JKOJI BaroHIapbhlHA THETEH Ke37e Ke3eKT1 KOHBEHPIl THEN
0oJIFaH COH FaHa BOTOHJA TaFbl Ja 00C OPBIHHBIH 0ap €KCHJIrH XoHE THEY/I KaJIFacThIpyFa
00JIaThIH/IBIFBIH aHbIKTayFa OoJiaabl. byl skarnaiiia HUKIIbIH KalTanaHy mapThl 0ap >K0J1 OHbIH
TOMEHTI'1 IIeKapachl Oalbll CaHalabl, aj KOFApFbl 1IeKapachlH L{MKiIabIH OacTamybl >KOJIBIMEH
opHaTajJbl. Baronra KoHBeHp/ TUEY/IH HUKIIBIK AITOPUTMIH KYPAaCThIpaMBblI3:

HuknaelH 6acTanysl.

KesekTi koHBeWpIi KpaHMEH KOTEPY.

Kongelip/i Baronra opHaJIacTbIpy.

Kongeiipai Baronra apry.

Kpanpl 6acTankel KajimblHa KEATIpY.

Baronpa 6oc opbiH Oap ke3ze, UK OpeKeTiH KanTanay.
Baron ecirit >kaysblII, Cypri COry.

6- mapTThl OpbIHIAY Ke3iHze 2...5- opekeTTep KalTajnaHalbl, OJaH KEHiH O-I1apTThIH
OpBIHAANYBl KaiiTa Tekcepureni. Erep onm Oy3puiran Oosca, MK KalTanaHOalabl >KoHE
OpBIHAYIIBI O-IIAPTTaH KeHIHT1 Keseci 7- BaroH ecirid »aysl, Cypri COFy HyYCKayblHa ©Te/l.

byn anroput™mre OHBIH OpBIHJANybl OacTajaMail TYpBINT TEKCEPUIT€H ajJIblH allylIbl
mapTTapabl Ja eHrizyre Oomansl. Tueyre apHanfaH KOHTEHHepiepIiH MyJjieM OoiMaybl Ja
MYMKIH HeMece OJjapAblH OYKUT BaroHIbl TOJNTBIpYFa >KETKUTIKCI3 OOJybl BIKTHMaJ, OHJAA
KOHTelHepiep 6ap Ke3/ie FaHa THEY KYMBICHI )KY3€Te achIpblIa/ibl.

byn sxarmaiina OypbIH jKa3bUIFaH aJTOPUTMHIH OapibiFbl KOHTeWHepnepaiH Oap 0oy
HIapTHl Ke3iHJIe KalTalaHaThlH LUKIAbI YCHIHA/IBI )KOHE OYJ1 IMIAPTTHIH OPBIHAATYBIH TEKCEpy e
OCBI ITUKJIFa Kipei:

NookrwdpE

NoogkrwnrE

1. HuknasiH 6acTamysl.
2. Tueyre apHanran KOHTeHHep Oap Ke3e/ie opeKeTTep 1l OpbIHaY:
3. Ke3ekTi koHTelHEp/I KpaHMEH KOTepy.
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KoHTeliHep1i Baronra OpHaIacThIpy.

Kourelinepi Baronra apry.

Kpanapl 6acTankbl KammblHA KENTIpy.

Baronga 60c opbiH 0ap Ke3Jie IUKIT OpeKeTiH KaiTanay.
IuKIabIH COHBL.

2-1ri Hemece 7-1Ii mapTThIH Oy3bUTybl Ke3iHJe OpBIHIAYIIbI Kejeci 8- JKOJNJaH KeHiHTi
LMKIIBIH COHBIHA KOS/

bi3 mMKIIBIK aNTOpPUTMHIH €Ki TOCUTIH KapacTBIPABIK: AJJIBIH ANYIIBl MMAPTIICH JKOHE
KEHIHT1 [IapTIIeH.

Huknnik anrOpuTMHIH eKIHIINI HYCKachlH KapacTblpambl3. byraH fAediH alTeIn
OTKEHIMI3ZICH, MYHJall  aNrOpUTMMEH KaiOip mapTTapAblH  OpBIHIATYbIH  (Hemece
OpbIHJAIMaybIH) Oaranail aJMalTbIH aTKapyllbUlap >KYMBIC Kacail/ipl, OlpaK ojap caHIapMeH
JKYMBIC JKacal ajajibl.

Mpicanbl, XUMUSIIBIK KocimopsiHaa 10 pe3epByapibl CYHBIKTBIKIICEH aBTOMATTBI TYPHAC
TOJITBIPYJIBI KaMTaMachl3 €Ty kKepek. KalTamanynisl onepanusiiapslH CAHBIH €CeTTerim Kypas
OacTankbl KajbllTa HOJe Typ. PesepByapnap Oip Katapra ThIFbI3 OpHAJIaCKaH.

CyHBIKTBIK aFaThIH IIUIAHTBI pe3epByapiiapJblH OOWBIHA OpHAJIACybl MYMKIH JKOHE
Oacrankpl >kaFaiiia o1 OIpiHILII pe3epByapFa *KaKblH.

OpOip pesepByapaa o1 TOJFaH Ke3/1e Ja0bl1 KaraThIH TaTIuT1 0ap.

PesepByapiapibl TOJNTHIPY aITOPUTIMI TOMEHIETIIEH OOyl MYMKIH:

Huxnaery 6acTamysl.

[ImaHTBIHBI pe3epBYap/IbIH CHIHE OPHAIACTHIPY.

[InaHreHBIH OYpaHIaChIH ally.

JlaTuuKTiH pe3epByapIblH TOJFAH/IBIFbI Typaibl JaObUIBIHBIH Oap- )KOFbIH TEKCEPY.
J1aOp1n TycKeH ke3ze OypaHIaHbl )xaly.

EcenTerimTin iminaericid 1re yiranTy.

Ecenreriuriy imigaerici 10Han TemeH 0oJjica, OPEKETTI KalTasay.

B¥J‘I IapT COHBIMEH aJITOPUTM, ce0el1 Ke3eKTi pe3epByap/ibl TOJATHIPHIN OOJFaHHAH KEeHiH
FaHa TOJTBHIPY OMNEpalMsChIH TaFbl Ja KalTanay KepeKTiri aHbiKTanaabl ( siFHU, Oapnbik 10
pe3epByap a ToJiasl Ma). bipak Oyi1 anropuTMAL alAbIHFBI MIAPTIEH KypacThipca Aa 0oJabl:
EcenTerimtin iminaerici 10-HaH TeMeH 0oJica, opeKeTTep/Ii OpbIHIAY:
EcenTerimTix immiHaericid 1-re yiranry.

[InaHrbIHBI pe3epBYyap/IbIH €HIHE OPHAIACTHIPY.

InaHreHBIH OYpaHIaChIH aly.

JlaTuuKTiH pe3epByap/IbIH TOJIFAH/IBIFBI Typalibl JaObUIBIHBIH Oap- >KOFBIH TEKCEPY.
Jla0Obu1 TyckeH ke3ne OypaHaaHbl xkaly.

LMKIaiH COHBL.

EKI ITOPUTMIC 1€ eceHTeyunTlH imingerici 10-ra Tex OosiraH Ke3jae IMUKIAIH KaiTtanay
IIAPTHIH KE3€KTi TEKCEPY Ke31HAe OHBIH €HJll TONTHIPhLIMANTBIHBIH KOPCETE 1 )KOHE OPBIHIAYIIIBI
Keleci 8-opekeTke Kelei (erep o1 anroputmae 6ap 6osca).

Conrbl exi amroputmie Erep kepceTkim maObuIbl Tycce IMAPTHIH TEKCEPY HAKThI
KaTbIca/ibl. bypanaaHsl )xal0y Ke3eKT1 OpeKeTi TeK KaHa

«Uo» nmereH jxayamnta OpBIHOANAIbl, SFHHU, AITOPUTMHIH Oys Oeniri TapamakTaHyJIaH
Typansl. bipik 013 muKIAepaiH YHBIMIACYBIH Kapam >XKaTKaHABIKTaH, alrOpUTMHIH Oy Oeiri
apTHIK TOTHILITEYCI3 KENTIPUITeH.

N O
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bakbL1ay cypakrap:
1. Ti30ekTik anropuT™Maep
2. TapmakranfaH aJropuTMep
3. Huknnik anropurmiaep
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Taxeipbin 1.6 AJITOPUTMHIH KA3Y TOCIJJIEPI

Kocnap:
1. Ce3beHn xa3zy
2. T'padukanbix KepceTiaim
3. TI'padukanbik cumBoIIap

Co3zben sicazy
AnropuMTMIEpI Ka3zyablH OipHeHe Tocuimepi Oap. Bi3miH ochl yakpITKa JeHiH KOJJIaHFaH
TOCUTIMI3 — CO3/IIK TOCII.
Ce3snik Tocu1 iIereHiMi3 — OyJI SpeKeTTep PETiH aJlaMFa TYCIHIKTI O1p TUIIE Ka3y.
By TociniH bIHFaUIIBLIBIFBI COJI, OHJIA 9PEKETTEP Ti31Mi O13re TYCIHIKTI TUIAE aHbIK OasHIaJIFaH.
Oumn, acipece, TI30€KT1 aNrOPUTMIEPTe KAKChl KeJe/l XKoHe 013 OHbI KYHJIENIKT1 eMipjie OipeyMeH
celiyiecy apKbUIbl bUIFM KOJ/1aHaMbI3 (OIpJ€HEH1 Kajail eHJey KepeKTiriH, HeMece Oip kepre
Kasiaii 0apy KepeKTiriH aTamsbI3 koHE T.0.).

I'paghuxaneix kepceminim

Erep amroputm OapbichiHIa Keiibip mapTrapabl OpblHAAy Ke3iHae Oenrial  Oip
OpEeKeTTEP/IIH HYCKAIAPhIH TaHJay KaXeT 00Jica, OHJIa CO3/IIK aJITOPUTM KOJIAMChI3 00IaIbl XKoHE
OHJa Te3 IIaTtacachlH. HaHcanFplTaH HaHABI ajfaH COH KE3€KTI OpPEKeTT1 13JeTeHIMI3/l ecKe
Tycipelikiii, an aaroputM cizal 69pibip coHaa na AykKeHre HaHra xiOepai. byn »karmaiina
ITOPUTMHIH rpapuKaiblK KOPCETUIIMI aHaFYpIIbIM KOPHEKTI )KOHE bIHFalIbI 001a anaibl.
AnropuTMiH rpaduKaibIK KepceTinimi (0JI0K-ChI30a) — OYJI aNrOpPUTMHIH OpPEKETTEPIH OphIHAAY
TOPTIOIHIEC OpHATACKAH apHABI IPaPUKAIBIK CHMBOJIIAP IBIH KUBIHTHIFBI.

by Tocun yuriH anropuTMmal JKasyra CTaHAapTTadFaH rpaduKabiKk MOHAEP (CUMBOJIIAP)
nainagsaHplIaab!.
ANTOpUTMHIH OacTaybl MbIHA TaHOATApMEH OeNTUICHEII:

@

TemeHn kapali TYCETIH CBI3BIK QITOPUTMHIH OIpiHIII OpeKeTiHe OTyiH Ourmipei.
AJITOpUTMHIH COHBI Ja J97 OCBIHIAW TaHOAMeH OeJruIieHeidl, OHNA CHI3BIK COHFbI CUMBOJIJIAH
YKOFapbIJIaH KeJe/Ii:

D

OJIeTTe, OpEeKeTTIH aTaybl Ka3bUIaThIH  AQITOPUTMHIH Ke3 KeIreH OpeKeTi
TIKTOPTOYPBIIIIICH OeNriieHe:

bacsa
|
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2.1-cyper. «Hannpr amy» 6510K-cp130achl

[ bacu |
_l_.
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B

‘ Agrel J

2.2-cypet. ByHBIMITBI CyphITITAY aJITOPUTMIHIH OJIOK-CXEMacChl

Erep anroputm OipineH keliH 0ipi peTIMEH OpbIHAATIATHIH OlpHEIIe OPEKETTeH TYpCa, OHJIa
OJIAPJIBIH OApJIBIFBI O1p TIKOYPHIIITHIH IIITHE 5Ka3bLIaIbI.
HIapTThl OpBIHAAYABI TEKCEPY MEH IIAPTTHIH OPHIHIAIFAHBIH HEMECE OPhIHIAIMAaFaHbIHA COKEC
KEJIETIH aJITOPUTM TapMaFrbIH TaHIay poMOIieH Oepiieni, OH/a mapTTap Cypak peTiHe Ka3blaabl.
HlapT opbIHIaFaH KaFaiaa, KAKETTI TapaMakka oty «Moy» xkayaObl OaFbITBIHIA OPBIHAATIAIBI,
an erep mapt opbiHAaTaMaca «Kok» OarbIThIHIA OOJIAIBI:

AnroputM/Jii opbIHAAy YIIIH KeOiHece akmaparTapAbl caH Hemece e3re (opmaja eHrizy Kaxker.
ANropuTMHIH (HE OHBIH O6JIIriHIH) HOTHXKEC] aknapaTTsl TYpii hopMaza mbiFapy 00Jybl MyMKIH.

) Szcu_ )

g S E—

Oroum N2 1
TpxeATE
opHazacTMpyY

ayxenre

OPMATACTRIPY
|
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2.3-cypert. byiibiMaappl cyphInTay MUKBUIIBIK aJTOPUTMIHIH OJOK-CXeMachl

MiniMeTTepi eHTi3y HeMece HOTHKECIH IIBIFapy OMepaiuschl KeJieci Typae OenriieHei:

Kemexri anropuT™/Ii makelpy CHMBOJIBIHBIH TYPi

-

[

Anroputmjieri Typ:i onepanusuiapabl OenrvienTin 0acka aa cuMBoap oap.

['padukanbik cUMBOIAAp OPEKETTEPIIH PETTUIITIHE CollKec, MaKcaTKa KOJI KETKI3Y YIIH
e3apa TIK ChI3BIKTapMeH Oailyianpicazpl. CUMBOJIAH CUMBOJIFA OTY/IH CTAaHIAPTTHI OarbITHI -
JKOFapbIJIaH TOMEH, COJilaH OHFa Kapail. Erep Oenrimi Oip cebenTepMeH CHUMBOJAAPABI Oy
TOPTINTE OPHAIACTHIPY MYMKIH O0JIMaca KoHE KE3€KTI CUMBOJIFAa 6Ty 0acka OaFbITTa XKYprizinyi
Tric 6oJica, oHAa OYJI OaFBITTHI CTPEITKAMEH KOPCETY KEPEK.

AnpIHIA  KapacThIPBUIFAH  KEWOIp  anroputMmuepAiH  OJOK-ChI30achblH  YKacCaWbIK.
TapmakranraH eki anropuTMHIH OJ0K-chi30ackl — «Hanabl amy» xoHe OyHbIMAApAbI CyphIITay
2.1, 2.2 cyperrepinge kepceriireH. Omnap aJrOpuTMHIH rpapuKaiblK KepCeTUTIMHIH
apTHIKUIBIIBIFBIH KOPHEKTI TypJle KopceTel — TeKCepUIreH HIapTTapIblH OpbIHAATYbl Ke31HIEer1
JIe, OpBIHAAIMAYbl Ke31HIET1 16 SPEKETTEePIiH PETTUIIr *KEeHUT OaKblIIaHATbI.
2.3-cypeTTe WUKIIBIK aJITOPUTMHIH OJIOK-ChI30ackl OepiireH, oa OYyHbIMAApIBI CYPBINTAY
AITOPUTMIHIH JaMybl OOJIBIN CaHalaabl. AJIIBIHFBI QJITOPUTM KOHBEWUpJeri OyHbIMHBIH Oap
€KCHJIIT'H TEKCEePETIH MAaPTThIH OH HOTHXKECIH/IE KalTallaHaThIH ITUKJII1 OUTaipe Ii.

l Bacsl |

KesexTi
KOHTefHepai
KerTepy

|

Kourefinepi
BaroHFa
AVBICTRIPY

I

Konrefinep
BaroHra KyKrey

L

Kpauam
GacTanksl
KaNbiHA KaiTapy

~~~ Barogaa "~

L~ XRC g
~ Goc opei Gap = Asrel ]
= e &

2.4-cypet. Konrelinep/i Tuey alropuTMiHiH OJIOK-ChI30achl
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2.5-cyper. KoHTelinep/i exi apTIieH THEY alrOpUTMIHIH OJIOK-ChI30achl

biiok-ce130ana IUKIABIH MIEKApachl JKAaKChl KOPIHEAlI — OJ CHMBOJIIAaH CHMBOJIFA OTY/IH
CTaHIAPTTHI OaFbIThIHA KAWIIIBI )KOFAphl Kapail KETETIH CHI3bIKIICH KAMTBIJIFAH )KOHE CTPEIKaMEH
asikrananael. [{uknapl opeiHAanm OoJiFaHHAH KEWIH HUKIIBIH OIpiHIIT OpEKEeTiHE OCHI ChI3BIK
OOMBIHIIIA KAUTY JKY3€Te acajbl, OYJI KaFaaii1a KOHBEUpieri OYHBIMHBIH 00JTyBI TEKCEpiIeI.
KaiiTy CBI3BIFBI aITOPUTMHIH CO31K CHUIIATTaMachl Ke31H/Ee IUKJIIbI TOMEHT1 KaFbIHAH MIEKTeUTIH
MK COHBI JKOJIBIH aJIMACThIpa aJiajibl ’KoOHE OJI IUKJIIIH JKOFAPFHI IIIEKapachl OOJIBIN CaHAIATHIH
Kongeiipae OyitbiM Oap Ma? mapThiHa HYCKAHIBI.

Erep maprt opeiHmamMaca, sfHU, KOHBeWpae OyHbIM OoJiMaraH >Karmanjga, UK
KalTataHOal bl )KOHE aJITOPUTM asKTasa ibl.

by anroputMzie mapTrapabl TEKCepy UK O6acTtaiMac OYphIH JKYPri3uiei xKoHe erepie
nukin Oipae Oip per opbeIHAaIMaca, SFHU, KOHBeHpnae OyibiM OojiMaraH Karaaia MapTThl
TEeKCepyAiH O1pJIeH UKIIIH asKTaTybIHA aJIbIll KEJICTIH JKaFJaiaap IbIH OPbIH aJIybl J]a MYMKIH.
2.2.3 GemiMiHer1 KOHBeWpiepre THEY HUKIIBIK alrOpPUTMIHIH OJOK- ChI30achliH Kapan Kepewik,
UUKIIBIH KaliTanaHy MapThiH TeKCepy OJ1 OpbIHAAIFaHHAH KeiiH xyprizineai (2.4-cyper). bacsl
CHUMBOJIBIHBIH 131HIIIE AJITOPUTMHBIH OPEKET1 )KYPEIl, COHJIBIKTAH UK BUIFH J1a, KeMiHae Oip peT
opbiHananel. Erep koHTeliHepai THETEHHEH KeiliH Baronaa 60c¢ opbIHIap KaiMaca, OHJla TEeKCepy
maptel CoHbl CUMBOJIbIHA Keltie11. KalTy ChI3bIFbl OYPBIHFBICHIHIIIA ITUKIIBI KAMTHUIBI dKOHE OHBIH
TOMEHT'1 )KOHE JKOFapFbI IIeKapachlH KOPCETEII.
By anropuTMHIH KeHEHTUIreH HYCKAChIHBIH OJIOK-ChI30achl 2.5-cyperTe kopceTinred. OHaa MUK
HYCKaybIHBIH JEWIH ’kKOHE KEWiH OPBIHJAIYbIH TEKCEpeTiH IIapTTap OpHalacKaH. MbIHa CypeT
apKbUIbI AITOPUTMHIH TYPJ1 KOMOMHAIMsIIAp Ke31HAET1 OpbIHAaTy OapbIChIH OaKblIaHbI3Ap
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2.6-cyper. «t-Fa IeiiH KbI3y»aITrOpUTMIHIH OJIOK-ChI30achl

Kemekmi anroputmaepaiH OI0K-ChI30achlH KapacThIphlll Kepenik. Kemekii periHze
nalanaHbplIaThlH aNTOPUTMHIH Olp epekuieniri 0ap: OHAa HEri3ri aaropuTMHEH OepuireH
aKImapaTThl OpPEKETTep KYPri3iie/li >KOHE COJI JKepre KaKeT OOJFaH jKarjaiga KOMEKIi
QITOPUTMHIH OPbIHAAY HATHXKecl ailThiaabl. COHABIKTaH KOMEKIII aITOPUTMHIH OJIOK-ChI30achl
MOJIMETTEp/l €HTI3y CUMBOJIBIH Kypaibl, ajd KakeT OOJFaH »Kar[aiila HOTHXKECIH UIbIFapy
CHUMBOJIBI J1a €Hel, OyJI HEeri3ri alrOPUTM MEH KOMEKII aJTOPUTMHIH ©3apa KapbIM-KaTbIHAChIH
KepCceTei.

2.6-cyperTe «t-Fa JACHIH KbI3y» alTOPUTMIHIH OJIOK-ChI30achl KepceTuireH. Momimertep i
€HT13y CUMBOJIBI HETI3T1 aJITOPUTMHEH KbI3y TeMIIepaTypaChIHBIH t MOHIH ainyFa HYCKaiael. K3y
AITOPUTMI OPBIHJIAJBIN OOJFaH COH, KOMEKII aJTOPUTM/II MAKbIPYy OYUPBIFbIHAH KEHIHT1 Keseci
OpEKETIEH HEri3r1 arOPUTMHIH OpbIHAANYbl OacTananbl. [1lakpipy OYHPBIFBIHBIH ©31 JKOFaphiaa
apaHaiibl CUMBOJIIapMEH OCpUIreH HET13T1 alrOpUTMHIH OJO0K-ChI30achiHa KOPCETUIreH, OFaH
MIAKBIPYIIBI AITOPUTMHIH aThl €HT131JITEH.

bakputay cypakrap:
1. Ce306eH xa3y
2. T'paduxanblk KepceTiTiM
3. TI'paduxanpik cumBoIIap
4. 1llapTThl aIrOpUTM JETeHIMI3 HE? MbIcan KEeNTIpiHi3.
5. Huknaik anroputm jgereHimis He? Mbican KenTipiHi3.
6. Kemexkui anroputs JereHiMis He? Mpican KeATIPiHi3.
7. AnropuTMmIaEpi )Ka3y TOCUIAEpP] Kaibl alThI OSpiHi3.
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2 BOJIIM. BACKAPYJbIH, BAKBLJIAYABIH XOHE PETTEYIIH
ABTOMATTBI JKYHEJIEPI
Taksipsin 2.1 HECI3CT TYCIHIKTEP MEH AHBIKTAMAJIAP

Kocnap:
1. IIpouecrep
2. Backapy
3. Curnangap
4. Atkapylibl MEXaHU3MJIEP

IIpouecrep 1-tapayna kepceTuireHaen, OHAIPICTIK OMIP/IH KONTEreH TYPJIEPIHIH 1IIIHEH
013 Tek wmarepuangapabl, OYHBIMIApabsl JKOHE OSHEPTUSHBI KYPAaCTBIPYMEH, >KWHAKTayMEH,
TYPJACHIPYMEH KoHE TachIMalAayMeH OalIaHbICThl HOpCeNep/ll FaHa KapacTblpaMbl3. ANTBUIFaH
TanChIpMaNapAblH dpKaiicbIichl OeNruli peTTeri Oesruli onepamnusuiapabl OpbIHIAY/bl Tajal eTe1l,
TEK OCBI JKaF/[ai/1a FaHa TariChlpMa OPBIHIATA b, SFHU, aJlFa KOUBUTFaH MaKcaTKa KoJl skeresi. by
peTTe omepalus acTapblHaH OenriIl kababIKIeH, Oenrull 0ObeKTIHIH acTapblHaa, Oenruil Typae
OpBIHJIAIFaH 9pPEKETTI TYciHeTiH OosiaMbI3. Omnepanus TYCIHIIT aHaFypiibIM KeH O0JIybl MYMKIH
HEMecCe aHaFYPJIBIM Tap — OJ1 THKIPUOCHIH TYPIIi cajafarbl OPBIH aJIFaH XKaraaiiapra OailIaHbICThI
’KOHE TAllCBIpMaHbl IIENIy Ke3eHJEPiHIH KaHIIAJIBIKTBI erKeH-TerKeWl Ka3blIFaHIbIFbIHA
OaiinanbicThl. bi3 onepanysHbIH Ma3MYHBIHA €KITIH KOSIMBI3 — OJ1 IPOLIECTIH KYPBIIBIM/IBIK OIpIIiri
OO0JIBIN caHaIabl.

TexHOIOTHSIIBIK MpOollecC — MaKcaTKa KOJI )KEeTKI3yre anapaThlH oNepalusiap peri.

Byrepbpon maiipiHmay, OyibIMAapAbl CYpBINTAy, KOHTEHHEpJIEPAl THEY, pe3epByapiiapabl
TOJNTHIPY, 3aTTap bl OCJITUICHTeH TeMIIepaTypara JCHiH KbI3AbIPY — MYHBIH 09p1 TEXHOJOTHSIIBIK
poLecTep.

Kacimopeiagapaa mporectepiin Tarbl ga Oip TOObI Oap, onap ©HAIPICIIEH TiKenei
OailyTaHBICTBI eMec, OlpaK aBTOMATTAHABIPY KO3Kapachl OOWBIHINA OJIAPJBI TEXHOJOTHSIIBIK
MIpOLIeCC peTiHAe KapacThipyFa 0oJiaipl. Mblicabl, O6JIIIeKT TalChIPBUIFaH TeMIIepaTypara JAeilid
KbI3JIBIPY — TEXHOJOTHUSUIBIK Mpoliecc, O1paK /1o OChl CHSKTHI KAJIBIITHl TEMIEpaTypaHbl ycTarl
TYpyAbl OHIIPICTIK FUMapaTTapja KamTamachkl3 eTyre Oomnaapl. J[uckpeTTi aTKapymibl
MEXaHU3MJICPIiH KaFaalblH OakpuIay (amry-»xaly) — TEXHOJOTHUSIIBIK IMPOIIECTIH 2JIEMEHTI, 0ipaK
OCBHI KaFUIaMEH FUMapaTThl KY3€TYy KYHeciH YibIMAAacThIpyFa Ooajpl (TEK OHAIpICTe FaHA eMec,
TYPFBIH Yilllepae ae).

Bbyn wmblcanmap mibIFapMallbUIBIK TOCUT kacay OapbIChIHAA OHIIPICTI aBTOMATTAHIBIPYIbl OKY
Ke3iHJe ainFaH OuTIMIMI3Ii eMipiMi3iH OapJiblK aiMaKTapbliHIa, COHBIMEH Oipre, ©HJIPICKE eIl
KaTBICHI XKOK 00Jica Ja KoJanyra 001aTbIHABIFBIH KOPCETE 1.

backapy

Kannait na 6ip MakcaTka KOJI )KeTKi3y YIIIiH KaObU11ayIbl KayKET €TeTIH SPeKeTTep PeTiH aagbIMeH
KypacThIpbin (oiinam Taly), COIaH COH >Ka3blll OPBIHIAY KepeK. OPEKeTTEP PETIH KYPaCThIPYIbIH
HOTHKECI - KYPaCThIPYIIBIHBIH OAChIHIAFBI IC-OPEKET KOCTIAPHI, Ka3yIbIH HOTHXKECI — allTOPUTM,
aJl OpBIHAATY HOTH)KECI — OTNepanusiapAblH peTi (TEXHOIOTHSUIBIK TIPOIIECC).

Erep TexXHONOTHSNBIK TMpOLECTI aJaM OpBIHAANTBIH OoJica, OHJIA OFaH alNTOPUTM/IE
KapacTBIPBIIFaH OPEKETTEP PETiH Kallail OpbIHAaYAbl KAMTAMaChI3 €Ty TYCIHIKT1. MbIcabl, anbiH
ana ’ka3bpUTFaH OyTepOpoa malbIHIay OapbICHIHIA Ci31Ie CypaKTapAblH 00ybl ekitanait. Kannai na
Oip OpeKeTTi MallMHAMEH OpbIHJAAY VIIIH OHBIH AJITOPUTMII OYHpBIKTapAbIH peTi TypiHae
TYCIHYIH KaMTaMachl3 €Ty KaeT. TeXHOJOTHSUIBIK MPOLECTi >Ky3ere acelpy YVIIiH aaamra
JITOPUTM ka30achlH CO3JIK TYpiHIE HeMece rpadukaiblK Gpopmana Kkepy KeTKuTikTi. MarrHa
QITOPUTM >ka30aChIH KOpe aTMaipl.

TinTi, o)1 aITOPUTMIIK TUT/E jKa3blica J1a, MAIMHAHBIH OHBI OKYFa KayKaphl >KeTHEeHIi.
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CoHIBIKTaH aITOPUTM/II MAIIMHAMEH OpPBIHJIAaFaH Ke3/1¢ MallliHa MEH TEXHOJIOTUSJIBIK IPOIIECTIH
apachlHa Aeman 00Iybl KEpeK, 07 MalIMHAFa allrOPUTM OYHPBIKTapbIH TYCIHIIPYAl KaMTaMachl3
eTeli. MamHaHBIH AITOPUTMIE COKEC dPEKETTEP i OPBIHAAYHI YIIIIH OepinreH OYHpPHIKTHI aynapa
anaThlH Oip aynapmamibl KaxeT. byl aynapMmaimibIHBIH OpBIHIAyFa THIC KbI3MET1 Oackapy Jem
aTaJiajpl.
Backapy — OyJ1 anropuT™ TarcelpMachiHa COMKEC 0OBEKTIre BIKIAT €Tyl KaJIBIITACThIPY.
blknan ety >xypri3inerin o0beKkT Oackapy oObekTici aemn atanaapl. OFaH TeK KaHa MallllHaA eMec,
ajziaM, KOCIMOPBIH, KOFaM COHBIMEH Oipre MpoIecTep, MBICAIBI TEXHOJIOTHSIIBIK MPOIecC Te
Katazpl.

BackapymbuIbIK BIKIAIIBI 31aM CHSIKTHI MAIlIMHA J]a KaJBIITACTHIPA aJla/ibl.
Backapy KpI3METIH aTKapaThlH afgamabl OPTYPIl atayra 00jaabl: aKapyllibl, JUPEKTOP, KETEKII1
YKOHE JIE JKYPri3ylli, YIIKBIII, MAIIUHUACT XKoHE T.0. aBTOMAaTTaHIBIPbUIFaH XKYiHeH1 0acKapaTbiH
aZlaMJIbl OTIEpaTop JIEN aTray KaJblMTacKaH. ABTOMATTHI Xyiene OacKapylbl bIKIaNI OacKapyIbl
KYPBUIFBIHBI KAJTBINITACTHIPA/IB.
XKyprizyuii anra KoiFaH MakcaTbIHA KOJI )KE€TKI3Y YIIIH MAIlIMHACHIH YKOJI CallapblHbIH ’KOCHapblHa
colikec )Kyprizenl, SFHU, KQKETTI Kajara HeMece Kelllere )keTy Makcarbinaa. OJ MalinHara pedi,
reati J)KoHe T.0. apKbUTbI BIKNAN eTenl. byt xkarmaiina xKyprizyini — 6ackapyIisl, ajql aBTOMOOWITH
— Oackapy aiiMarbl. ¥IIAKTHI )KYPri3ylli MWIOT Ta aBTOMIJIOTKA OacKapy TETIriH OepreHre JeniH
Oackapymbl Oonbin ecenteneni. OHAa aBTOMMIOT KYPBUIFBIHA OacKapyiibl Ooiaabl a YIIaK
Oackapy aiMarbl OOJIBIN CaHAJAbI, SFHU, YIITAK TOJBIKTAl aBTOMATTHI KYHere aiiHamabl.
Backapy aiimarbl periHie NaifanaHbUIATBIH K€3 KeJNreH MalllMHA, JeTTe, TYpJl opeKeTTepal
OipiHeH KeiiH OipiH OopbIHIayFa KaOUIeTTi, COHBIMEH Oipre, O1p opeKeTTi OipHele peT OpbIHIaN
Oepeni. OpekeTTepiH (oneparusapabiH) peti — oy nporecc. CoHABIKTaH MallTHHAHBI OacKapy
MEH TMpoTIeCcTi OaCKapyAbIH apachlH/Ia Al TAPJIBIKTBIA alibIPMAIIBLIBIK JKOK.
TeXHOMOTHSUTBIK TIPIIECTEP Il OacKapy JAereHiMi3 orepanusiiap peTin 0ackapy, SFHHU, OTIepallUsHbBI
OpBIHJIAYIIBI YIIIH 6acKapy BIKMAJIbIH KAJBINTACTHIPY. JKYMBIC KOJIMEH aTKapblUIaThIH IeXTapaa
TEXHOJIOTHSUTBIK MPOTIECTIEH OacKapy *KYMBICIIBUIAP KETEKITICIHIH OaCKapybIMEH TYHICTIpiIeIl.

Erep opekerti mammnaa 0ackapaThlH 00Jica, OHJIa TIPOIIECTI 0acKapy aJITOPUTMIE COMKEC
KWKETT1 PETTUTIKTE, KaKeT OpEeKeTTEpAl OpbIHAAy YIIIH MalllMHaFa BIKHAI JKacay bl
KaJIBIITaCTRIPY bl KO3/AeH 1. bys perre mammnara oneparop Aa, OacKapyllibl KYpbUIFBL a 9cep
eTe anajpl.

Curnanaap

JXoraphbiia aliThUIBIN ©TKEH IEH, Oackapy — Oy1 Oackapy aiiMarbIHa BIKIAJ €TY]II KaJIbIITACThIPY.
byn siknangap newi Ounnipeni? XKayan 6ackapy aitMarbl KIM HeMece He eKeHAIriHe OalIaHbICThI
OoJ1abl.

Erep Oackapy aiimarbl agam 0oJica, OH/Ia OFaH AJITOPUTMI€ COMKEC BIKITAJ €Ty - OFaH aybI3lia He
*a3z0baia Typae OepuireH TarcbpMaaapIblH AYPHIC PETTE€ OPBIHAATYBIH OUTIIpEi, SFHU, BIKIAJ
€Ty aKIapaTThIK OOJIBIN caHaa bl AJl erep Oackapy aiMarbl MalInHa 00JIca, OH/IA BIKIAI KOKETTI
OpEeKeTTi OpbIH/AY TYPIHJET1 MalllMHAHbBIH JKayall peakIUsChIH TybIpYy O0Iybl KEpEK.
MamuHaHbIH acTapblHIa alaMHBIH OPHBIHA TYPJIi KYMBICTApAbI )KaCAUThIH KYPBUIFbI alThUIBITT
Typ. bipak agaMra TOH eKi TypJIi *KyMbIC 6ap, onap: oif eHOeri xkoHe pu3ukanbk eHoek. Oif eHoeri
aKnmapaTTap/ibl ©HJeyMeH OailaHbiCThl, an (U3MKAIBIK — HAaKThl eMip alMaKTapblHA
SHEPreTUKANbIK bIKNAI eTyMeH OainmaHbicTbl. OcbFaH coiikec, MallMHAJIapAblH —Ja
albIpMalIbUIBIFEl 00Jafbl, OIPIHINICI — aKMapaTThl OHJEYIIl aKmapaTThIK KYPBUIFBUIBIP XKOHE
aiiMaKTap/ipl SHEPreTUKAJIBIK BIKIAJIMEH KaMTaMachl3 €TETiH aTKapyIlbl MEXaHU3M/Ep.
TexXHONOTHNIBIK MpoLecTep HAKThl eMipJeri aiMakTapiblH >Kacalybl MEH TYpJIeHYIMEeH
OaitimanpICThl. TeXHOJIOTHSIIBIK TPOLIECTEP ONEPALMSICHIH OPBIH/IAY YIIIIH aTKApYIIbl MEXaHU3MEP
SHEPrUs >KYMCalIbl, COHIBIKTAH J1a OJap/bl AKYMBIC icTeyre MIHACTTEHTIH OacKapylibl acepiep
JIe SHEPIreTUKAIIBIK O0JTYbI KEpeK.
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MyHpaii bIKHaNAaH KeNTEereH Typiepi 6ap: 3JeKTPIIiK, MEXaHUKAJIBIK, THIPABIUKAIBIK KoHE T.0O.
Oy BIKmammap Typial (PU3WKANBIK IIAMaMEH CHIIATTANAJbl: AJIEKTP KEPeYIMEH, KBbUDKYMCH,
KbICBIMMEH JKoHe T.0. MbIcasbl, 6acKapyIlIbl bIKHAJ aTKapylibl MEXaHU3MIe KbICBIMHBIH KYObIp
KEITICIHIE JKacaIFaH dIEKTP TOFBIH HE KEPHEYIH Oepyi Ounmipei.

Kepney, KbIChIM, )KBUDKY YJIKCH JIe, KIIIKSHTal 1a 00Jia Oepei, Typ:l YakbIT apaibIiFbIH/Ia
OpeKeT eTelli XKoHEe TYpii OarpITTa 00MaIbl, SFHH, Oy (PU3UKANBIK mamanap esrepe anansl. Ochl
mraMajgapAbl  KaJbIITACTBIPFaH KYPBUIFBIHBIH JKaFAaliblHa OalIaHBICTBI e3repicTep OO0yl
BIKTHMAJI, SFHU, 0J1ap/ia OChl KYPBUIFBI TYPaJIbl aKmapar 00Iybl MYMKIH.

Keii6ip maiigansl MakcaTka MaigaJaHbUIaThIH aKMapaTTapAbl Maiaaisl akmaparrap Jen aTaubl,
aJI OCBI aKMapaTThl MA3MYHIAUTHIH (PU3UKAJIBIK [IIaMa CHTHAJI JICT aTajajibl.

Curnan — Oy e3repMerni GU3MKaJbIK 111aMa, OHbIH MOHI Naii1ajbl aknapaTTapAblH TYpa/bl.
[Maiinaner akmapar TapaTHalThIH (GU3UKAJIBIK [IaMaap akmapar TeOPHCHIH/IA IIyFa KaTa bl
CurHanpl OHBI TaCHIMAJIAYIIBIIAH aXKbIpaTa OUTy Kepek.

Curnangel TachIMaiJaylibl JET€HIMI3 3HEPTUschl 0ap MaTepualblK aiiMakTap: dJEKTp TOFbI,
CYMBIKTBIK aFbIMBI, )KapBIK (JIEKTPMarHUT epici) K9HE T.O.

Curnangap 3J1eKTpIIiK, TUAPABIMKAIBIK, )KAPBIKTHIK kK9HE T.0. 00JIybl MYMKIH. iC KY31H/€ OapIbIK
aBTOMATTHI JKYHE/Ie AJIeKTP CUTHAJIAPhI TaliJalaHbLIa b

Curnan oHbI TaChIMAJIAYIIBIHBIH O1p CHUMAThI OOJIBITT TaOBLUIAIBI: TOK KYIII, CYHBIKTHIK KbICHIMBI,
YKAPBIKTBIH THIFBI3IBIFBI, a1 KEHO1p Karmanmapaa

- CHTHAJIJIBI TACHIMAJIAyIIBIHBIH OMIP CYPY YaKBITHI.

OmnepatopMeH HeMece OacKapylIbl KYPBUIFBIMEH KAIBINTACKAH KOHE aTKApYIIbl MEeXaHU3MIepre
KETKI3UITeH CUTHAIIap/Ipl OacKapy CHTHAIIAphl HeMece 0acKapyIllbl CUTHAJIAP JIeTT aTalabl.
ATKapylisl MEXaHU3MHIH KaHJIal OpEeKETTEP/l OpbIHJAY KEPEKTIriHe OaiyIaHbICThI OacKapyIbl
CUTHAJIJIapABIH €Ki Typi 00Tybl BIKTUMAJ: YKCAC KOHE TUCKPETTi (Y31K-Y3IK).

¥ K cac cuTH an J ap OpbIHJANBII KaTKaH 9pEKETTEp CaHChI3 KON MOHJEpli KaObuiaai
alaThlH CUNAaTKa ue OOJFaH >KaFaaiiapaa naiJanaHblIaibl, MBICATIBL: «OKAOKBIITHL 41° Oypy»,
HeMece «44°y, Hemece
«52,5°%»; «peocTaT KO3FaITKBIIIBIH 27 MM aybICTBIpY», HeMece «11 MM-re», Hemece «2,7 MM-Tey;
«KO3FAITKBIII aifHAIBIMBI KU LTIriH 600 ait/MuH yJFaiTy» Hemece «615 ail/MuH. neliny»; «OOIeKTi
225 °C peitin kp13apipy» Hemece «530 °Cy neiiin xoHe T.0. by skarmaiina 6ackapymibl bIKITAI
e3repMmeni 60Jybl THIC, OUTKEH1 aTKapyIIbl MEXaHU3MHIH J9J1 OCBIHAAN PeaKIMsIChIH KaMTaMachl3
€Tyl KepeK, aJl 0J1 COJI ONepalUsIHbI )KOHE TYTAc aJrOpPUTM/I AYPHIC OPBIHAAY YIIIH KaXKeT, SFHHU,
OacKapyIbl CUTHAI SPEKETTIH CaHBIK CUIIAThI TYPAJIbl MUTIMETTEP/I1 YCTAaYhI THIC.

Mpicanbl, aTKapyIibl MEXaHU3M OepuIreH TalchlpMara Kapai JaiblHAaMaHbl 3MM HeMece
5,1 MM HeMece 8,2 MM.re OpHaJacThIpybl THiC. backapyllibl CUTHABIH MOHIH ©3repTe OTBIPHIT,
MBICAIIbI, AJIEKTP KEPHEYIH, O13A1H KaXKeTT1 KBUTKY/Ibl KAMTAMacChl3 €Tyre MYMKIHIITIMI3 OOJTYbI
kepek. backa mpican: OenmiekTiH OepiireH TeMIeparypara JeiiiH KbI3ybl YIIIiH, 0613 colikec CUrHal
0epy apKbLIbl KOKETTI TeMIlepaTypara >KeTyl YIIiH KbUIBITKBII KYPBUIFBIFA BIKIAJ KAcaybIMbI3
KepeK. Apa KallIBIKTHIK Ta, TeMIIepaTypa Jia opTypii 6ona Oepeni ( opune, Oenrini Oip miekTe),
SIFHU, OJIap/Ibl OepeTiH OacKapylIbl CUTHAIIAp Ja SPTYPJii MoHIepre ue 0oJa anajpl.

Kenminik ¢u3ukanslk mamanap Ke3 KelreH MoHl Kabbuigail ananasl. Erep onap esrepce, oHaa
OJIapJIbIH MOHI COJI-COJl YJIKEHJIEy HEMece COJI-CoNl KilIipeK OOJybl BIKTMMaJ, OyJl perTe Typii
MOH/IEp/li AKBIPATaThIH CAJI-CAJI KoJieMi 1ekci3. MyH/iail mamanap ykcac mamainap Jier aTaaajibl.
Oumnap y31iKci3, SFHU, 0JIapJbIH MOHI CEKIpPYMEH e3repe aaMabl.

CaHcblI3 kel MoHTe He 00J1a ajaThIH IaManap yKcac JIen aTanafpl.

CoHIBIKTaH, Ke3 KEIreH MOH[I, SFHU, CAaHCBI3 KOIl MOHJEpAl HeleHe alaThlH OacKapyllbl
CUTHAJIIap Ja ykcac OoJiblll caHanazpl. by xkepae «ke3 KelareH MoH» TYCIHIT aca HaKThl eMec,
ce0ebi, cUrHaIAap HAKThl CHIATTaMachl 0ap HAKThl KYPBUIFBUIAPMEH OHJIpijeNli, MbICAJIbl,
KETKi3y KepHeyi cekuni mekreyni. COHIBIKTaH Jia CUTHAJI MOHJEepi Oenrii xepiepie FaHa Ke3
KeJreH 0oJia anapl.

Ke3 kenren monzi (6enrini Oip mekTe) KaObUIIal anaTblH CUTHAIAP

yKcac JIeTl aTaiaipl..
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¥YKcac 0Oackapylibl CHUTHAJI 9CEPIMEH OPBIHAANATBIH OpOip aTKapyllbl MEXaHW3M >Ka3bLIFaH
OpeKeTTep/Ii CUTHAJI MOHIMEH KaHIIAJIBIKTHl aHBIKTAFaH IBIFbIHA Kapail OPBIHIANIBI.

JIm c K p e T TicHr HAJT Ja p aTKAPBUIATBIH OPEKETTEP/IIH CAH/IBIK CHUIIATBI XKOK Ke3JIe
naiiiananpIaibl, SFHA, 0J1 OIpMOH/IE FaHA OPBIHAATYBl MYMKIH, OHBI COJI-CAJI YJIKEH, CAJI-COJI Killli
OpBIHJIayFa 00IMAIbI (MBICAJIBI:

«KaKMaklaHbel kaly», «PBIYAKTHI  TIpeyilIKe JEHIH JKBUDKBITYY,

«KO3FAITKBIIITHI KOCY» koHE T.0.). KakmaknraneIH TeK €Ki ar1aibl FaHa 001a/1bl: 0J1 HE aIlTbIK HEe
kaObIK (OHBI Ccom-con amryra OonMaiiipl). Coi CeKUIAl KO3FaITKBIITHI Ja COJI-CONl KOCYFa
OonMaiIbl — 01 HEe KOCYJIBI HE OImipyii. A Kypajabl KeNTereH MO3WIHsFa ue 0osca 1a, OHBIH
OpKaKChICBI OipMoHAI — OHBI No7 TIO3UIUSFA CON-CONl KOOIpeK HeMece Col-Coll  as3bIpak
OpHaJIaCThIpyFa O0IMaM/IbI.

byn mbicangapna Gackapylibl CUTHalbIH €H KapamaibIM OOJybl MYMKIH, MBICAJIBI,
aTKApyIIbl MEXaHU3MIe JJIEKTp KepHeyiH Oepy TypiHzme. KepHey koK 060oca — OpeKeT Te KOK,
KepHey Oepuice — opeKkeT opblHAanansl. MyMKIH KelOip karjailiapia kepHeyal OipHelne per
Oepyre Typa kenei ( Mbicaibl, No 7 HO3UIMSIIaFbl KYpaJsl bl OpHATY YILIIH JK€Ti KEpHEY UMITYJIbCI).
bipak GepiieTiH kepHEYy MoHI1 CTaHIAPTThI, TUSHAKTHI, OJ1 aTKAPYILIbl MEXaHU3MHIH MaCIOPTTHIK
MOJIIMETTEpIMEH FaHa aHBIKTANIAbl. backapy ylIiH KepHEY/IiH MOHI eéMec, OHBIH O0ap-»KOKTHIFbI
MaHbI3/bl, SFHU, MYHJIall OacKapyllbl CUTHaJ OEKITUINeH MOHHIH OipeyiHe FaHa UeliK eTe ajajbl:
0JI HE HOJl He 0acKapy aMarbIHBIH CHUIIaTTaMaChIMEH aHBIKTANIATBhIH KelOip MoHmep. bekirinren
MOHJIEp/IiH KONTINMEH CUNaTTajJaThlH IllaManap Oap, MbIcalibl, 9pJailbM TyTac caHAapMeH
KOPIHETIH aiMaKTap IbIH caHbl. EXi HE 0/1aH Ja KeI OSKITUITeH MOHI 0ap mramanap AUCKPETTI aer
aTasapl.

JluckpeTTi mamManap e3iHiH TaOuFaThl OOWBIHINIA Y3iK-Y3iK, ce0ebi OyJI IramMaHbIH Ke3
KeJITeH KOPIII €Ki MoH1 apachlH/Ia aJIIIAKTHIK 00JIa/Ibl, OJ1 JUCKPETTEY KaJaMbl JET aTaiaibl.

Exki He oman na ken OeKiTuIreH MoHI 0ap CUTHaAap J1a JUCKPETTI eIl aTajaibl.

Bbakpuray sxoHe Oackapy KyHeciHie kKoFapbiia 6acKapylibl CUTHAI PETIH/IE KapacThIPbUIFaH TEK
€K1 OenruteHreH MoHI 0ap KOCBIPJIBI JUCKPETTI CaHaap NakJaIaHblIa bl

¥Kcac mamManapiblH ©31H JUCKPETTI IaMa pPETIHAE KepceTyiHe Karaal »kacayra O0oJiajbl.
Mpicanbl, Macca — yKcac mama. Erep ci3 opkaiiceichl 1 Kr.0osaThiH OipHelie Kajita CyT CaThIl
aNBIHBI3 JIeiK, OyJ1 jKaFjaijga CI3MIH cayJaHbBI3JIbIH Maccachl JUCKPETTI Oojaapl — CI3JIH
KaJITaJapblHBI3/IBIH CaHbI KaHIa 0oJica J1a, OJIapAblH YKaJIbl Maccachl Oip FaHa OCKITIITCH MOHTE
ue Oosanel: 2, 3, 4 xxoHe T.0. ¥Kcac mamMaHblH JUCKPETTI IIaMara OyJiail TypJIeHyl TUCKPETTey
JIeTI atanajibl.

ConbiMeH, e3repy cunaThl OOMBIHIIA Ke3 KelreH (U3UKAIBIK 11aMa He TYPAKThl (€rep OHbIH TEeK
Oip FaHa OeKITUIreH MOH1 0oJica), He TUCKPETTI ( erep o1 €Ki He 0J]aH Ja Kol IamMara ue 0osca),
He yKcac ( erep OHJa CaHChI3 Kol MoHJIiep OOJIFaH karaaiiia) 6oma anaibl.

ABTOMATTBI Kylene opAaiibiM (M3HMKAIBIK IIaMajap MakcaTTapbl OOWBIHINA OJIApMEH TYpIi
mpouecTep OapbIChIHIA ©3TEPETiH O3re MIaMalapMeH CalbICThIPY YIIIH YITi-HYCKa peTiHAe Kui
KOJITaHbLIaIbI.

bi3 Oackapyuisl curHangapAbIH OpTYPIil TYpJepiH KapacThIpAbIK. bipak curHamgap Tek
KaHa Oackapyra KaKeTTl akmapTTapAaH TYpMailabl, TYpil TEXHUKAIbIK KPBUIFBUIAP MEH
omeparopra OepuneTiH Oacka Ja Ke3 KeJIreH akhnaparrapJaH Typaabl. Melcanbsl, Typii
JATYUKTEPMEH KaIBINITACKAH CUTHAJAApP TEXHOJIOTUSIBIK MapaMeTpiepIiH MOHI, aTKapyIIbI
MEeXaHU3MIAP/IH JKaFAaibl )KOHE T.0. Typaibl aklapaTrTapabl allbI KYpei.

ATKapyumbl MeXaHu3maep
Atkapymsl MexaHusM (ATM) — Oy anbiHFaH Oackapylibl CHUTHaJIMEH CoMKec KeJeTiH
aliMaKTapFra bIKIaJ €TeTiH KYPbUIFHI.

ATKapy1sl MeXaHU3MIEpIiH OacKapylibl CUTHAIAAP bl Kanail KaOblIIad ThIHIBIFBIH JKOHE
COJIapMEH JKa3bUIFaH OpeKeTTepHAl Kajail OpBIHAAWTBIHIBIFBIH Macajl KeNTipy apKbUIbI
KapacTbIpaMbl3.
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2.2.3 Gemimie OYHBIM/IBI CYPBITITAY AJITOPUTMI KapacThIpblUIFaH 0onaTeiH. [{UKIIiH KalTamaHnyblH
yiBIMIAcCTBIpY MEH OYMBIMHBIH IUaMEpiH eJIIeyai ecenke anmactaH, byiibiMast Nel mgykenre
opHaNIacThIpy skoHe byitbimaa Ne2 nykeHre opHAIACTBIPY OYHPBIKTapBIH OPBIHAAY/IBI KAPACTHIPHIT
keperik. OCbl opeKeTTepAl Ky3ere achlpaThlH aTKApYIIbl MEXaHU3MIe OYHbIM/IbI KOHBEHpIEH HE
OipiHIIi TyKeHHIH OaFrbIThIHA, HE €KIiHII JYKEHHIH OarbIThIHA JKBUDKBITATHIH OIip TETIKTIH Kepek
exeHniri anelk. MyHnpmail sxarmaiina ATM-ra He Oip He 0acka OarbITKAa OTETIH DJIEKTP TOFBI
TYpIHAETI CUTHA Oepinemi. DJIEKTp TOFbIHIA JHEPrusi OOJaabl, COHBIH KOMETIMEH TETIKTIH
KBUDKYBI Ky3ere acaipl. JlykeH HOMepi Typaibl akmapaT TOKTHIH OarbIThIHAH KOpiHEdl, COFaH
0aiIaHBICTHI TETIK COJI HE ©3r¢ OaFbITKA KBUDKH ajaJlbl.

ConbiMeH Katap, 2.2.3 OemiMiHae KOHBEHpIEpHi THEY allTOPHTMI

KapacTeIpblirad. KoHTeWHep/l KeTepeTiH, OHbl BaroHFa >KETKI3ETIH >KOHE BaroHra THUEWUTIH
KpaHbl enecteTy oHail. Ocbl opekeTTep/IiH OapJIbIFbIH OpbIHJAY YILIH KpaHFa KaHJail curuaniap
Oepuielii AeTeH Cypak TybIHAaNIbl.

XKyYKT1 KeTepy MEH KbUDKBITY 3JIEKTPKO3FaITKBIIITHIH KOMErIMEH Ky3ere acajnl aenik. OHna
curHai Oenrial 6ip yakbIT IIIHAEC KO3FAITKBIIIKA OCPUIETIH AIEKTP KEPHEYIH OUIAIPY1 BIKTUMAJ.

By yakpIT KaHIIANBIKTBI y3aK 0o0Jjica, KpaHHBIH JKYKT1 COHINAJBIKTBI OMIKKE KOTepe alaThIHbI
YKOHE OHBI Y3aK KallIbIKTIKKA OpHAJaCThIpa ajlaThiHa Oenriil. byaaH mblFaThlH KOPBITHIHBL, Oy
CUTHAJIIAFbl aKapaT OHBIH Y3aKTHIFBIMEH KOPCETUITeH, SIFHU, JIEKPKO3FAITKBIIIKA KEpHEY Oepy
Y3aKTHIFBIMEH KOPIHETI.

KesekTi xoHTeliHepal keTepy OYHMpBIFBIH OpbIHAAY YIIIH JKYKTI JKETKUIIKTI OMIKTIKKE
KOTepyre KaKeTTl YaKbIT IIIHJE KepHey >KYKT1 KeTepylll Ko3FainTKellra Oepuieni. Keneci
Konrelinepii Baronra opHajacThipy OYHWPBIFBIH OpBbIHJAY YIIIH KOHTEHHEp ajlaHblHAH BaroHFra
JEHIH JKYKT1 XKBUDKBITYFa KOKETT1 YaKbIT 1IIIHE KEPHEY KYK CaJbIHFaH KPaHIbl KbUTKBITATHIH
KO3FITKBIIKA Oepineni. KonTelinepai Baronra Tuey OYMPBIFBIH OPBIH/AY YIIIH KEPHEY JKYKTI
BAaroOHHBIH €/ICHIHE JICHIH TYCIpyre KaXEeTT1 YaKbIT 1TIH/IE XKYKT1 TOMEH TYCIPETIH KO3FaITKBIIITKA
oepei.

OpuHe, O Kepae aaropuMIEpAiH OPBIHAATYBI KEHUIICTUITEH TYpJE KOepceTuIreH, Oipak oI
CUTHAJJIapAbIH KaHaai OOJIaTHIHIBIFBIH JKOHE oyapra ATM Kajail ocep €TeTIHIH TycCiHyre
MYMKIHIIK Oepei.

ABTOMATTBI KyHene eKTpiaik ATM aHarypibIM kM1 KOJJlaHbUIabl. bipak, ChIFBIMIalFaH aya
SHEPIUACHIHBIH KO3l peTiH/e NailalaHblIaThIH MeXaHUu3MAep A€ 06ap, ojlap — MHEBMOXKETEKTED.
CyxeTeKkrepe KbICBIMHBIH ~aCTBIHJAAFbl SHEPrusl CYMBIKTBIKTapbhl —KOJJaHbUIAJbl.  bByi
MexaHu3Mep kebiHece Kypamalibl OOJIbII KeJIeAl XKoHE MIEKTP SHEPIHsIChIH Ja NaiaanaHabl.

3.1.5. Jaruukrep

2.2.2 6eniMinze OyTepOpOATHI MalibIHaay aNrOpPUTMI KapacThIpbULibl. by Tapmakranran
QJIITOPUTM JKOHE aTKapbUIAThIH dPEKETTEP HAHCAIFBILITA HAHHBIH 0ap-)KOKTbIFbIHA OallIaHbICTHI.
OHbI Kajai Tekcepemis?

Erep anroputmai ci3 opbIHAAWTHIH OOJICAHBI3, OHJIA C13T€¢ HAHCATFBIIITHI AllIbI Kapay KEeTKLUTIKTI.
Ou xepze HaH Oap Ma JIeTeH aKnaparThl Ci3 Kepy MyIlleci — KO3 apKblIbl aja anachl3.

MarmuHaza Ke3 )K0K, COHABIKTaH aJlTOPUTM/1 OpPBIHIAYIIBI MAIIMHAFa OFaH Ka)KeTTi MaTIMeTTepAl
xabapian oThIpaThIH KYPBUIFBI Kepek. by xkaraaiiaa o1 «6ap-K0K» CEeKUIl aKmapar 00ysl THiC.
ByiisiMaapabl cypblnTay adropuTMiH OpblHAAy YyiuiH 2.2.3. OemniMiHJE KapacThIPbUIFAH YKcac
KYpBUIFBLIAp KaXkeT ( 01 jkepne KoHBeipae OyHbIMHBIH Oap e€KeHiH aHbIKTay Kepek). MyHpai
KYpBUIFBl KaHJail OoJybl THIC >KOHE OJI HaHCAJFbIIITA HAaHHBIH Oap He JKOK EKeHIH Hemece
KOHBelpae OeiIeKTiH O0ap-)KOKTHIFbIH Kalail aHBIKTAAbl, OHBI Opi Kapail KapacTbIpaThIH
6011aMbI3.

2.2.4 GemiMiHJe OOJNIIEKTIH KaKETTI TemIeparypara AEWiH KbI3y alTOpUTMi KapacThIPbUIFaH
6onateiH. byn anroputmae Erep temneparypa t-nan a3 6osca, onja... anroputMi 6ap. bemmekrig
TeMIepaTypachlH Kaiai Outemi3? by yiiH TeMnepaTtypa »ailsibl akmapar ajgaTblH XKoHE OHbI opi
Kapail aJropuTM/ii OpbIHIay OapbIChIHAA Malianany YIIiH xibepeTiH O0ip KypbUIFbl KaxeT. KoHe
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Oy1 «O6ap-KOK» CEKUIJII KapamaibiM akiapaT eMec, KeH JUaro30H/a e3repeTiH, TeMIepaTypaHbIiH
aFbIMJIaFbl MOHI TYpaJIbl aKmapar.

Ocbl MbIcangapra Kapam, aTKapyllbl MEeXaHM3MIEepACH Oacka alropuTMIEpAl XKy3ere
acpIpy YIIIH KOpIIaraH oJieM alMaKTapbl jKaljbl aKmaparT aja ajaTbhlH KYPBUIFBIHBIH Ka)KeT
eKEHJIIr1 TypaJibl 0¥ Tytore 0OJIajbl, COHBIH iMIiHAE, Oy aliMaKTapIbIH KaFJdaiibl MEH KYpaMbIH
CHUITATTANTHIH (U3UKAIBIK MaMaHbl KaObUInay ( KBUDKY, TEMIEPaTypa, bUIFAIIBUIBIK, KBICHIM,
AIIEKTP KEepHEYI1 )KoHE T.0.). AJBIHFAH aKIMapPTThI OHBI 91 KAPAHFhI SPEKET Typasibl HICHIIM HIBIFapy
YIIIH KiM KOJIZJaHCa, COFaH Oepyi Kepek, siFHU, ONlepaTopra HeMece 0acKapyIibl KYPhUIFbIFa.
ABTOMATTHI JXYHeae opIailbIM 3JEKTp CUTHAJAAPhl KOJAAHBUIATHIHIBIKTAH, 013 opi Kapail 1om
coJlap/ibl TMalJalibl aKmapTTap TachbIMaJaylibl PETiHAE KapacThIpaThiH Oosiambi3. Ceirim,
KapacTbIPBUIBII JKaTKaH KYPBUIFbLIAP IEKTP CUTHAJAAPBIH KYPACTHIPYbI KEpEK, OHJa KOoplIaraH
osieM aiiMakTapbIHBIH JKaFAaiibl MEH KypaMbl JKailibl aknaparrap 0ap. bys KeI3MeTTi aTKapaThiH
KYPBUIFBI IATYUK JIETI aTala/Ibl.

Jatuukrep — OyJ1 aliMaKTap/IbIH a¥F1alibl MEH KYpPaMbIH CUIIATTaNThIH (PU3UKAJIBIK IIaMaapabl
CUTHAJIFa KaHAPTATHIH KYPBUIFHI.

Erep TexHONOTUIBIK MPOIECTIH aBTOMATTaHYBI KaiJibl co3 00Jica, OH/Ia TATYUKTEP LIbIFapbUIFaH
OyHbIMIap/IbIH TEXHOJIOTUSIIBIK MPOIIECIH KY3€re achlpaThlH OHJENETIH Kypai-KaOablKTapabIH,
MaTepHaAapAbIH KaFJaiibl MEH KypaMbl Typalibl aKnapar anajsl. by Kkypamaap MeH karaaiinap
TEXHOJIOTHSUIBIK MPOIIECTIH MapaMeTpl HEMeCe TEXHOJIOTUSIIBIK TapaMeTpliep Jel aTalaThiH Tyl
(bu3MKaNbIK MIaMalapMEH CUNATTaTybl MYMKIH.

AlimMakTap/bIH Kypambl MEH JKarJailblH CUMATTalThIH (PU3MKANIBIK IIaMaHIap MapaMmeTpiiep el
aTasapl.

KbumKy, KBUTIAMIBIK, TEMIIEPATYpa, KbICBIM, BIIFAJ XKoHE T.0. JaTuukTepi 6ap (4-tapayra Kap.).
ABTOMATTBI KYpBUIFBLIAP/A 0J1ap bl TEXHOJIOTUAJIBIK TapaMeTpiep aen ataisl. [lapamerpnepniy
YKCac )KoHe AUCKPETT O0JIFaHbI CEKUI, JATYUKTED JIe YKCaAC (TeMIeparypa, XbUTKY JaTUUKTEP1)
YKOHE JUCKPETTI (KAJIBIM JATYMKTEP1, MBIC: «KOCBUIIBI-OIITI») OOJIBIT OOJIHET.

3.1.6. baitnmansic apHanapbl

OmnepaTop HeMmece OacKapyilbl KYpPBUIFBI Tajall €TUINEH OPEKETTep >KAMJIbl aKIMapTThI
aTKapyIIbl MEXaHU3MI'€ CUTHAJIIAPIbIH KOMETIMEH Oepe/Il, all TaTYMKTep CUTHAIIBIH KOMEeTIMeH
e3/7IepiIMEeH OaiJIaHBICThI aliMaKTap/bIH JKaFaaibiH Xabapiaiael. CUrHaIAbpl Oepy Kajlal Ky3ere
acagpl?

DJeKTp CUTHAIIAPBIH Nalanany Ke3iHae OaiaaHbIC KaHAJIBIHBIH acTapblHaH, epexe OOMBIHIIA,
KOMIMI'l €KICBIMIIBI 3JIEKTP JKEINICIH TYCIHEMI3, OJ1 KOHCTPYKTHBTI TYPAE >KEKE ChIMIAp/IbIH
ChIHApBIHAH TYPAJIbl, COHIAMN aK KOIChIMIbI KabebiH 0e:1iri 00161 TaOblIaabl.

CoHFBI Ke3/1epi, COHBIMEH Oipre, TANMIBIKTHIK ONTHKA MEH Ja3ep i naiganaHaTbiH OaiIaHbICTHIH
OTTUKAJIBIK Kabelnp jkenuiepi e KeH KoJgaHblryaa. Onap yJIKeH Meliep/eri CUrHaiaapasl 0ip
Mesrinjge Oepyre MYMKIHIIK Oepeni, Oipak ONTHUKAIBIK-TAIIIBIKTEI KaOenbaiH €Ki IIeTiHe Ae
apHaiibl anmapaTypaHbl OpHATY/bl Tajan erefl. byn anmaparypa na GaiinaHbic apHACHIHBIH Oip
OeJriri OO0JIBIN caHaIabl.

Baiinanbsic apHacel — Oys1 curHan OepyAl KamMTaMachl3 €TEeTiH TEeXHHKAIBIK KYPBUIFbUIAPIBbIH
JKUBIHTBIFBI.

Ocipece, erep 0ackapy ailiMakTapbl YJIKEH ayMaKThl aJIbIIl )KaTCa JKOHE OMEepaTop Hemece

0acKapyIibl KYPBUIFBIIAH MaHBI3/Ibl KAIIBIKTBIKKA albICTAThLICA, OHAA aBTOMAaTTaHAApaFaH
Kyiene OaiiaHbIC apHACKI MAHBI3bl PO OMHAIIBI.
Jlon ochl GaitaHbIC apHANapbIHIA CUTHAJIAAp TaOUFH KeAepriiep iy (an Keiie xacaHIplIapaaH)
ocepiHeH Oypmanayra yiisipaiapl. COHIBIKTaH J@a CHTHANJIAPIBI KOFAphl JOIIKIICH >XKOHE
OypManaychl3 6epy MYMKIH/II TeK KaHa OalaHbIC apHACBHIH YPBIC TaHIAFaH/A XKOHE cayaTThl
OpBIHJIaFaH Ke3Je MYMKIH Oonagpl. MpIcanbl, aTKapyllbl MeXaHU3MIe MBIKTBI OacKapy
CUTHaIIaphlH OepeTiH KalenbJepAiH KachblHAa MATYMKTEH OJICI3 aKMmapaTThIK CUTHANl OepeTiH
ANEKTp KabeNnIepiH TapTyFa *KOJ KOK.
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CurnannapasiH Oaianpic xelici OOMBIHIIA ©Tyl Ke3iHJe OJapAbIH KYIIl TeMeHACHl,

cebebi kabenmpaepe SHEPTUSHBIH KOFaTyblHA OalIaHBICTBI CUTHANAap emieni. CHUrHAIIAPIBIH
o1yl — OaiylaHbIC KeJUIePIHIH MaHBI3Ibl CUIIATTAPBIHBIH Oipi. baiinaHbic xemiciHiH TaFbl 0acka
MaHBI3/Ibl CHIATTaMAaChl — OTKI3TIMTIK Kaouter. O a3 yakpIT imiHae OalTaHbIC JKeJici apKbLIbI
Kareci3 Oepyre OOJIATBIH aKImapaTTapAblH MAaKCUMAJIIbI CAHBIH KOPCETE/II.
BaiinaHbIC CBI3BIFBI PETIHCT] YJIKEH Y3aKThIKTAFbI OaiiJIaHbIC apHAJIAPBIHBIH OaFaChIH TYCIPY YIIiH
©3re MakcaTTapra apHaJFaH Keniep/i maifananyra yMTeUIaael. MyHmail sxarnaiina tenedon
XKeninepl KeHIHeH NaiganaHbUIagsl (MbICabl, MHTEPHETKE KIpy YIIiH) TiNTi, 3JIeKTp Oepymri
XKENIepi e nainananaael. MyHal xeniiep e3epidid Heri3ri KeizMeriMeH karap, 30 gan 500
K[ 11 TeHIHT1 )KALTIKTET1 aKImapaTThIK Ta0buIIapabl Oepei.

Curnangapael 6epy OarbITBIHBIH MYMKIHAINHE Kapail OaljaHbIC apHaJapbl CUMILJIEKCTI
(61p OarbITTa OEpUIETIH CUTHAIAAp), AYIUIEKCT1 (CUrHanmaap Oip Mes3ruiie ekl OarbiTka Oepiie
Oepeni) KoHe KapThlIaiaymIeKcT! (0aFbITThI AybICTBIPYMEH) OOJIbIN OOIiHEe 1.

bakpinay cypakrap:
1. Tlpouecrep nereHimiz He?
2. Backapy Typiepi
3. Curnaammap oy
4. Atkapyuibl MEXaHU3MJIEP
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Taxpipbin 2.2 ABTOMATTBI BAKBLJIAY JKYWEJEPI

Kocnap:
1. BakpliaHaThIH MapaMepTiep
2. ABTOMATTHI OaKbLUIAY KYHECIHIH aITOPUTMI
3. bakputay mapaMeTpiepiHiH TEXHUKAIBIK Kypasbl

Bakbl1aHaTBIH apaMepTJiep

Xorapbina KepceTUIreHIel, MaTepHalAapablH, OYWBIMIAPIBIH JKOHE TEXHOJOTHSIIBIK
mporecc  KaOABIKTApbIHBIH ~KYHl MEH KACHeTiH CHUNATTANTBIH (QHU3MKAJIBIK —IIaManap
TEXHOJIOTHSUIBIK TIPAaMETPIIEP JETl aTajla ibl.

Omapra OYpBIIITHIK XKOHE CBI3BIKTBHIK KBUDKYJIAP, KBUIIAMIBIK, KYII, JACHTEH, IIBIFBIH,
BUIFAJIIBLIBIK, TEMIIEPATYPA, JEKTPIIIK KeAEPTl, COHbIH 1IIIHJE OYpPBIIITHIK, TOK KYIIi, MAarHUTTIK
WHJTYKITUS KOHE T.0. JKaTajbl.

TexHOIOTUSIIBIK MPOLECTIH KaJbINTHl 6Tyl YIIIH 9pOip mapamerp Oenruti 61p MOHJI MEMJIEHY1
KepeK, 0JI HOMUHAJIIBI JIEN aTaiajibl. OAETTe, KeHOIp MIEKTer1 mapameTpiiep MoOHIHIH TepOericiHe
oJ1 Oepiiei, o1 Ke3ze mapaMeTpaiH HAMUHAJAbl MOHIHIH ayKbIMBI TYpajibl aifTa bl (perIaMeHTT1
miekapa). Mpicanbl, Te3 Oy3blUIaTBIH a3blK — TYJIKTEPAIH HOMHUHANIJIBI TEMIIEpaTypachbiHbIH
aykbIMbI 2 ...4 °C Kypaiizibl, 0J1 TYpPMBICTBIK TOHA3BITKBIIITHIH IAPTTapbIHA cail Kenel. Tanceipma
JIMAMO30HHBIH TeK Oip mieTiMeH Oepilyl MYMKIH, MbIcajbl, «Ttemmneparypa 20°C apThIK eMec»
(OynaH TeMeH Ke3 KeJIreH TemrepaTypara pykcar JereH i Ouiaipeal)

[TapameTpaiH HOMUHAIIBI JUANIO30H MOHEPI HIETiHEH IIBIFYBI, dJETTe, KaHaal ma Oip Tepic
HOTHOKEre anapMaiiibl; Kol FaHa aybITKY bl JKbIIAM KOO IIapajlapblH KOJJaHy kepek. MyHnai
Karaaia Oakplaay >KyHeci ormepaTop/ibl aybITKbIFAaH MapameTplli PeriiaMeHT IIeriHe KauTapy
YIIIiH TEXHOJOTHUSIIBIK MTPOIIECKE BIKMA JKacayablH KOKETTUIITT Typaslbl eCKepTe/Ii.

JlereHMeH, napaMeTpiepAiH MUHUMAIIIbI )KOHE MaKCUMaJI/Ibl MOHIEpi i€ Oap, oapFa KoJl AKETKEeH
Ke3/Ie TeXHOJIOTHSUIBIK MPOIIECTIH KaJBIMTHI TOPTiIOl Oy3bUTa/bl )KOHE KOWBLUIFAH MAaKCATKbI KOJI
YKETKI3y MYMKIHJIT1HE Kayil TOHE I, TINTi, anaT Kaymi TybIHIaybl Ja MYMKIH.

by monnep mekti aen atananbl. LlekTi MoHAEpAIH apTybIHA JKOJ OEpUIMEH/Il )KOHE OJ1 allaTThIK
Karaa petiHae Oaranmananel. OHBIH Maiiaa 0o0Jybl Ke3iHae Oakbuiay >KYHecl )KapbIKTBIK YKOHE
IBIOBICTBIK J1aObUIBI KOCAAbI, OJlap OIEpaTOpIblH OCHl KaF[alifa apajacyra *OHE ararThl
HOTHIKEHIH aJlJIblH aJlyFa OarbITTaJIFaH apHaibl aJITOPUTM/II OPbIHAAYFa IAKbIPa/bl.

Mpicanl peTiHle pe3epByapblfbl CYHBIKTBIK MapaMeTpiepiH aBTOMATThl Oakbulay »KyieciH
KapacTtbeipambi3. PezepByapaapabiy OuikTiri 10 M. Kypaiiapl A€k, aja ojapabl TOITBIPY JACHreii 8-
9 M., on1 KanbIIThl Aen ecenrteneni. OHa «CYMBIKTBIK JA€HIel» TEXHOJIOTUAJIBIK MapaMeTpi 8/1eH
9ra neiiHri HOMHHAJIBI JUOTIA30HFA Ue 00J1apl, il MeKTIK MoH1 — 10 M. CYHBIKTBHIK ACHTCH1 8 M.
TeMeHlece Hemec 9 M. KeTepiice, CYWBIKTHIK JACHIreill naTuuri Oakpliay >kKyheci yiIiH aalbul
KaJIBIITACTBIPA/Ibl )KOHE ONEPATOPFa CYUBIKTBIK JICHICIIH TOMEHIETY HE KOTepy Typallbl KaKeTT1
11apa KoJIJaHy »aiiisl xabapnaiasl. Erepie cyMbIKTBIK geHreii 10 M. xketce, )Kyiie anart 1a0blUIbIH
KOCa/ibl.

CyMBIKTBIK A€HT el yKcac mama 00JFaH/IbIKThIH, OJ1 Ke3 KeJIreH 00J1a anajibl, COFaH Colikec
«CYMBIKTBIK JIeHrel1» Oakpliiay mapaMeTpiHiH MoHI Jie Ke3 KeJreH 0oJ1a anajsl (pe3epByap OUIKTIr1
mreridi). CoHbIMeH Oipre CyHBIKTBIK KbICHIMBI MEH OHBIH TEMIIEpaTypachl Jla Ke3 KenreH Ooia
anaapl. CaHCbI3 Kem MoHAepl Oap mapameTpiep, >KOFapblia aMThUIBIIT KETKeHJeH, yKcac
napameTpJiep Jien atanajsl.
bipak GakplmanOanbl mapameTpiepaiH apacbiHaa Oip He OipHelle MoH1 6ap mapametpiep Jie 6ap
KOHE OJlap KOFapblJa KOpCETUIreHJeH, MUCKPeTTI Jen araiajbl. MbIcallbl, «Kajmakima Kyhi»
napameTpi eki MoH/1i OUIAIPY1 MYMKIH: «ally» ’KoHe «kaly»; «pe3epByap HOMEp» mapaMmerpi TeK
Inen 10fa neiiHri TyTac MoHJII MEJIEHE allajibl, all «Pe3epPBYap/IbIH TOJBII KETyD» MmapaMmeTpi TeK
«19» HEMECE «OKOK» MoHJIepiHe ue. by aknapat coiikec TUCKpeTTi JaTYUKTePAEH TYCEl..
ConbIMeH, aBTOMATThI OaKplIay >Kyiieci ToMeHAer iep i KaMTaMachl3 eTe/:
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[ TEXHOJIOTUSUIBIK TPOLECTepAiH OakplIaHOaNbl TUCKPETTIK JKOHE YKcac HIaMajapblHBIH
MOHI TypaJibl aKmapar )XKHHay;

[ Oy aKnmapaTThIH MapaMeTpiepAiH HAMUHAIIB MOH JMANa3OHbl IIETIHEH IIBIFYBI JKOHE
napaMeTpiH MIEKTIK MOHIHEH apTyBIHBIH capanTaMachl;
] mapaMmeTp MOHJIEPi Kalibl aknapartel DEM OeTiHeri oneparopra HeMece 03iHe bIHFAHIbI

TYpZe apHaiibl TabJIOFa YChIHY (ChI30a, KeCTe, quarpamMmma skoHe T.0. TypiHae).
ABTOMAaTTBI 0aKblLIaYy KYyieciHiH aJropurmi

XKorapreina aTanarad KeI3METTEp OacKapy KYHECiHIH TEXHUKAIBIK KYPBUIFBUIAPEIMEH aBTOMATTHI
TYpAE ONEepaToOp/blH KOMeEriHc13 opblHAanabsl. COHABIKTAH Ja >KyHeHl Oackapy YIIiH apHaubl
OackapyIbl KYpBUTFbUIAp Maigananbuiaael. OChIHIANH KYPBUIFBI PETIHJIE aHFYPIIBIM KEH TaparaH
OET-ubl naiinanany HYCKAachblH KapacThIpaMbl3.

Kanmaii sxargaiiga ma, Oakpuiayiibl mapaMeTpiepIiH caHblHA OaiylaHbICThI KoJimanbicTarsl DET
aHaFypJbIM KYpAEJl HE aHarypibIM JKeHUI OOJybl MYMKIH, OipaK oOJI Ke3 KeJreH jKaraanja
KyHeneri 6apiblK JaTYUKTEP/EH akKmapar alxyAbl KaMTamachl3 €Tyl THIC (OHBIH capanTamachl,
CaKTalybl >KOHE OIlepaTopra YCHIHBUIYBI). byn skyienepaiH OapibIFbIHBIH Oip YyakKbITThla
OPBIHAATYBl MYMKIH €MeC, COHJIBIKTaH Ja Oakpulay >KYHeciH jkacay Ke3iHIe MaTIYMKTepAcH
aKmapar ajy Ke3eri, aKmapar capanTaMachblHbIH TOCUIJIEpPl MEH OHBI OllepaTopra YCbIHY TpTiO1
*KoHe T.0. aHbIKTanmaabl (JATYUKTEplEH cypay peTi), AFHU, Oackapy Xyileci alropurtmi
KYPacThIPBLIAJIBI.

Xorappiia KepceTUIreH aJrOpUTM MaKCaKFa KeTyre anapaThlH SpeKeTTepAiH O1pi3Aulirin
Oinipeni, oJ1 6apIIbIK TEXHOJIOTHSIIBIK TTapaMeTpIIepIiH MOHI KalJIbl aKmapaT alyMeH >Kacajapl.
Kanner anranma Oy anropuTMHIH Obliaii 0omysl MymkiH: DOEM MeH OapiblK skyhenepiH
YKaOIBIKTAPBIHBIH JTalbIHABIFEI MEH KYMBICKA KaOUIETTUIINH TEKCEpYy, HOMUHAIIBI MOHACPIIH
JUOTIA30H IIIET1 MEH OapJIbIK MmapaMeTpiiep/IiH MIEKTIK MOHIH TEKCepy KepeK, OJaH KeiiH opOip
JNATYUKTEH allblHFAH akKlapaT capanTaMachblMEH TEXHOJOTUSJIBIK NapaMeTpliepaiH OapibiK
JATYMKTEPIHE cayaHama Kyprizy kepek. CayaqHaMa MEH capanTaMa Ka)KeTTl )KHUTIKTe OaKpliay
JKYHecl )KYMBICBIHBIH OapJIbIK YaKbIThIH/IA KaliTalaHa Oepyl MyMKiH.

ABX anroputrminig 0710K-cbI30ackl 3.1. cypeTrTe KopCeTuIreH.

AnnpiMen DEM MeH ka0 IbIKTapAbIH JalbIHBIFBI TeKcepiieai. JEM nalbiaapirbid Tekcepy 9EM
OHJIIPYIIUIEpIMEH KapacThIPBUIFaH, COHIBIKTAH OJ1 MaHMHAHBI KOCKAH Ke3/leé aBTOMATThl TYpIe
xkypeni. ConsiMeH Oip Mesriurage DEM-re KochbulFaH 1IKI KYPBUIFBLIAPIBIH Ja JaNHbIHIBIFBI
TeKcepuIieli, MbICAIbI, IPUHTEP, TUIOTTEP JKIHE T.0.

Tokka KOCbUIFaH Ke3/eri a0 IbIKTap/Ibl TEKCEpPy, OIPIHIIT KE3EKTE, TEXHOJIOTUSIIBIK JKa0abIKTap
napaMmeTpi MoHIHIH OacTamKbl MOHI MEH aTKapyllbl MEXaHU3MHIH OacTamKbl KYHIH TeKcepyal
xocrapiaipl. O >kaOAbIKTapIbIH KAJIBIITH )KYMBICBIH KOHE aTalfaH TeXHHUKAJIBIK MPOLECTIH
KAJIBINTHl ©TYIH KaMTaMachl3 €Ty YIIIH HEri3ri OOJIbIN caHaNaThlH JAaTYUKTEPAIH MapaMmeTpiHe
cayajgHama JKYPri3y apKbUIbl >Kacamajbpl. byl Ke3eHJeri NaT4YUKTEpIiH cayaTHaMachIHBIH
TEXHHUKAJBIK MPOIECC OapbICBIHIAFBI JAaTYUKTEP/l 9pi Kapail a cypaylaH el ailbipMalllbUIbIFbI
KOK, TEK KaHa OJ1 aHaFYPJIbIM >kH1 XKYypriziaeni. KabIpIKTapabIH )KYMbICKA KaOUTETTUIIN H TEKCEPY
KULUTITT KaOABIKTBIH OHE TEXHOJOTHSIBIK TMPOLECTIH KYpAeNinirine OalIaHbICTHI KaOIbIK
YKYMBICHI K€31HJIeT1 MYMKiH 00JIaThIH OY3BLTYIbIH MaHBI3AbUIBIFBIHA Kapail TaHdaTabl.

OEM MeH xalOnplK AallblH OOJIFaH Ke3[€ TEXHOJIOTHUSAJIBIK IMPOLECTIH IIEKTIK MOHI MeH
perIaMeHTTIK [eKapa KOWbLIabl, OJaH KeiiH OChl apaMeTplep/IiH JaTYNKTEPiHIH cayaTHaMachl
Oacrananel. Erep OaxplmaHylibl mapaMeTp perjiaMeHTTI Iiekapa Ierinjae 0oJica, SFHH, OHBIH
JKaFJIaibl JKakchl 0oJica, oHAa «baplblK JaTUUKTEp Cypaiabl Ma?» mapThl Tekcepiaeni. «Kok»
JIETEH jKayan Ke3iHjae *Kyhe Ke3eKTi mapamerpai Oakplnayra kereni; «Mo» sxayaObl Oakpliay
MIPOLIECIHIH asIKTAIFaHBIH KOPCETEI1.

BakpimaynplH HOTHDKECT Typanbl akmapar omepaTopra OEM aucnneifiHae TeXHOJIOTHSUTBIK
nporecc OappIchlH OinaipeTiH xalapiama TypiHAe, COHbIMEH Oipre kecte, chbl30a, aAuarpamMma
HeMece MHeMOChI30a peTiH/ie KopiHe/i.
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3.1-cyper. ABX anroput™miHiH 0J0K-ChI30achI

byn petTe, epexere coiikec, aklmapaTt onepaTopra THICTI TycneH oepineni. Erep mapamerp
periaMeHTTi meKapaja opHajiacca, OHJIa OHBIH MOHI AMarpaMmMa MEH MHEMOChI30a/1a )KachlT TYCTe
KOpiHe/l; erep HOMHHAIIbI MOH JHMAINlO30HBI IIETIHEH ThIC 0oJica, OHOA capbl TYCIICH; erep
rapameTp IIEKTI MOHHEH achIl KETCE, OHJIa KbI3bLI TYCIICH Oepiie/ii.
Erep Gakpuiay mporecinae KaHmaid ga 6ip mapameTpaiH HOMHUHAJIIbI MOH JIMAIa30HBIHAH ThIC
eKeHJIr aHbIKTajca, oHjaa 0y Typansl xabapnama JEM jxanbiHa cakTanajbl: JaTYUKTIH HOMIP1
Hemece MHQpi, OTy YyaKbIThl, MMapaMeTPIiH HAKThl MOHI KOHE OHBIH HOPMAaJaH aybITKYbI
kepcerineni. Onan keiiin «lllekTik MoH achIpbuIIBl Ma?» MIAPTHI Tekcepiieni. OH kayan OoJFaH
KarJaia onepaTop TUCIUICHIHE anaTThIK XKaraaid Typaibl Xxadapiiama Oepisie/ii, OHbl SKpaHHBIH
apHaiibl Tepe3eCiHe OpHANACTHIPANbl (epekere colkec KbI3bLI (OHIA) JKOHE Oacka 1a
xabapiaHJpIpy TYPIHIEC KalTalaHbUTybl MYMKiH. Erep miekTik MoH apTmnaca, OHJa *Xyihe Keneci
JATYUKTIH cayallHaMachlHAa KeIledl, MapamMeTpiiH AWarna3oH IIeriHeH MIBIKKAHABIFBI TYypalbl
aKmapar OapiblK JaTYMKTEp CYpaibIil OOJFaH COH omepaTopra xabapiaHaabl, OyJI »Kailibl
YKOFapblJa Al ThLIIFaH.
Bapnplk matumkTepai cypanm OONIFaH COH, TEXHUKANBIK MapaMmeTpiepAiH Oakbuiay mpoleci
asIKTaJlybl MYMKIH HeMece OipHellle yaKbITTaH COH He OipieH KalTalaHybl Ja MyMKIiH.
¥Kcac anroputm OOMBIHIIA TEXHHUKANBIK KaOJbIKTApAbIH KYWIH aBTOMATThl JUArHOCTHKANAy
Kyieci ®KYMBIC jkacaipl. JlnarHocTUKa KaOIBIKTBIH KYMBICKA JABIHIBIFBIH TEKCEPYTe KATThI
YKcaiiipl, 6ipak OHBIH MaKcaThl TEK KaHa TEXHOJOTHUSJIBIK MIPOIIecTi 0acTay MYMKIH/IT'H aHBIKTAY
emec, Ka0IbIKTapAbIH JKaKbIH OOJIalIaKTaFbl )KYMbIC jkacay KabijeTin 6oirkay aa.
JKabapIKTapIpIH TYPIIi HYKTENEepiHae OpHAIACTRIPBUIFaH naTuukTep DEM-Fa T03y Ke3iHe Hemece
CBIPTKBI SCEpiH calJlapblHaH ©3repeTiH MapaMeTpiiep Typaisl akmapartel Oepeni. DEM Oyn
napaMeTpiepAiH ©3repiCiH KaJaranaupl, XaOIbIK KYMBICBIHIAFBI K0J Oepyre OOIMalThIH

30



ayBITKYyJapJblH OOy MYMKIHJAIHIH YaKbITBIH €CeNTelIl >oHe Oy JKaljabl omepaTropra
xabapanpl.

Bakbliay napamMeTpJiepiHiH TeXHMKAIBIK KYpPajibl

ABXK TeXHOJIOTHUSIIBIK TapaMeTPIICPIHIH TEXHUKAIBIK 0aKblIay KYpaibl
— OyJT TEXHOJIOTHSUIBIK TTapaMeTpIiiep MOHIH aHbIKTayFa MYMKIHJIIK OepeTiH skoHe OHbl DEM-
r'e capanTayFa JKOHE OllepaTopra YChIHYFa OepeTiH TEXHUKAIBIK KYPBUIFbLIAP KUBIHTHIFBI.
TexXHONOTHSIIBIK TTapaMeTpiiep Typajibl akmapar JaTYMKTEpIeH Kemin Tyceni. OHmipicTe
KOJIAHBUTATBIH KONTETreH IaTdyuKTep AaObUIIapIbl DJEKTP KEpHeyi, TOK, KeIepri TypiHIe
KAJIBINITACThIPabl, COHABIKTAH J1a KOMIIUIIK 0akbulay *KYHWECIHIEr1 TEXHUKAJIBIK Kypajaap Hak
OCBI JIEKTP a0BLIIAPBIH OHJICYTe apHAJIFaH.
3.1.3 GemimiueciHae yKcac KoHE JUCKPETTI CUTHAIJAp apachlHJIarbl alblpMallbUIbIK KapajFaH.
byn nabeuimapaa Typai akmapattap 0ap dKoHE OJapIbIH OHJENyl SPTYpIl ©Tel, COHIBIKTAH Ja
KaH1ai 1a 61p 1aObUIIBl OHICY KYpadapbiH )KeKe KapacThIPaMbI3.
¥Ykcac qaObuimapel OHACYAIH TEXHHKAABIK Kypalgapbl. TeXHUKAIBIK Kypalgapasl Oec TOIKa
Oemyre 6omazpl, oJap opi Kapait gatunkteH DEM-re neiinri »xkoaa 1a0blUIaap/IbIH MIBIFY pETIMEH
OepuIreH.
1. Otneni kypsutrbl (OK). Onap naruukreH Oakpliay >kyieci acnantapblHa Ja0bul Oepei.
Epexere colikec, maTU4MKTEp TIKEICH TEXHOJIOTHSUIBIK JKaOJBIKTa OpHAacajpl, ajl OakbLIay
Ky#eci, oneTTe, omepaTop Kaijma Oojca, coHma opHamacambl. Omap Oakpliay Kyiect
amnmapaTypachklHa JaTYHKTEpAeH a0t Oepei. ExeyiHiH apachlHIaFbl apa KallbIKTHIK JKY3, TINTI,
MBIH METPT€ KETyl MYMKIH.
2. By KamibIKTRIKKA AJIEKTP MaObUIAapbiH OEpy YIIIH YCTATKBIII KaJbINTapMEH, KaOembi
YKaJIFaFBIIINCH XKoHE 0acKa Ja yKcac JIeMEHTTEpMEH Oipre apHaiibl 0ailIaHBICTBIPYIIBI CHIMIAP
MEH KaOebIep Il )KYprizeai )KoHe OTHeNl KYPbUTFBI TOOBIH KypacThIpaIbl.
3. Jabeinaapasr  Kamemmtauaslpy  Kypbuirbickl (JKK). byn kypeuiFbuiap maObLIgapIsl
KAJIBINTHI JKaFJaiifa KenTipy yuiiH kaxeT. CbIMaap MeH KaOelbAepAeH *KY3AereH METp OTKEH
AEKTP MA0BLIAAPHI 1IKI AMEKTPMArHUTTIK aJlaHap MEH OalIaHBICTHIPYIIBI JKEIUICPIiH TYpIi
Tepic ocepl KecipiHEH TO3yJaH Kalllbll KyTbUla anmaiinpl. KanbinTanaelpy KypbUIFBICHI
MaOBLIIAp/Ibl TETICTEY MEH CY3TUICYHl, HeHIel Il KbUDKBITYIbI, TOKTBI KEpHEYre TYPJACHIIPY/I,
KEIUICHIIPYAl KoHE Jie OJapIblH opl Kapail eHIenyiH aWTapJIbIKThIA BIHFAWIbI €TeTIH
na0bLIIAp IbIH OacKalia TYpJIeHYIH KaMTaMachl3 €TeIl.
4. Kommyrtaropinap (K). By anexTpoHIbl HeMece 3IeKTPOMEXaHUKAIIBIK aybICTBIPBII
KOCKBIIII OJI TYPJIi AAaTYUKTEPJICH OJIIIETIll KYPbUIFbLIApFa koHe 0acKa Jja KYPBUIFbUIApFa Ke3eK
Ke3ek Jalbbu1 Oepyre MyMkiHik Oepeni. KoMmMyratopnap gaTyukTep Meuiepi Ko OOJFaH Ke3ze
ne GapiblK MapaMeTpiiepAiH KUBIHTHIK YaKbIThl ©6T€ KO 00JIMAacC YIIIIH JKbUIIAaM >KYMBIC Kacaybl
THIC.
5. Kymefitkimrep (K). JlaTunkke TyCeTiH KenTereH 1adbuiaap 6Te TOMEH JICHIeHIeT1 AICKTP
KepHEYiH OUIIipei — BOJBTTHIH XKY3 TITI, MbIHIAaFaH yJeci. MyHial KillkeHTai KepHeyai

l T eXHONOrIANEIK ypeiwsl J IBM J.*
1a] [a] [a] a|
) ' ' '
I Omen Xypromeoap 1 l Alln )-—
B LI TOU! R -
| yic || yne |[ YHC ] YHC |
Sk | ' ' 1
I Kosyrarop } Y —

3.2-cyper. ABX ykcac curHangapbiH eHACYIIH TEeXHUKAIBIK KYpalJapbIHbIH KYPBUIBIMBL: J[ —
aTYUK

31



eJIIIIey KUbIH, dcipece, mapaMeTp MOHIH YIKEH HaKThUIBIKTA OLTy KaXKeT OOJIFaH JKaraaiia.
XKanamra eniey Kypaiiapbl KepHEY/Ii )KOFaphl JAIIIKTE OISyl KaMTaMachl3 €Te/li, KepHEY/Ii -
0,1 B-nan GipHenie BOJIbTKA ACHIHT TMano30H 4, all TOKTH - 0,1 MA-aaH OipHele MuaMIiepre
NCWIH emmiel anajpl. AWTApIBIKTall TOMEH IeHredaeri MadbuinapIblH MOHI OCBl JTMANIO30HFA
KETyl YIIH KymeuTinyi tTaic. bysr KpI3MeTTi KymenTyaiH Kaxerri koadduuuenti 6ap sprypai
TUNTET1 KYMEHTKIITep OpbIHAANABI. ONeTTe, KYMEHTKIITEP/iH CaHbl JaTYUKTEPAiH CaHbIHAH
aHAFYPJIBIM a3 00J1a/1bl )KOHE TATYMKTEH IIBIFATHIH Ja0bUIIAp KYIIEUTKIIIKE KOMMYTAaTOP apKbLIbI
Ke3eK-Ke3ek Oepiiei.
6. ¥Ykcac-cauapik TypiaeHuaiprimrep (¥CT). DEM TexHUKaNBIK KypalIapIblH Ia0blIIap
OTeTIH TI30€riHIH COHFBI HYKTECi OO TaObUIazbl. bipak ojlap caHmapra CyleHeIl >KoHe
aKmaparTbl T€K CaHJIBIK Typle KaObulmaiabl. OnerTe OyJl HOJAEH *XoHe OIpIIKTEeH TYypaTbiH
ekiTaHOabl caH, SIFHU, OJlap €KiTaHOabl CaHABIK KOATHI Ourmipeni. OEM matuukrepiiH ykcac
MaOBUIIAphIH OHJIEH amybl YIIH Oy Aa0buiiap CaHABIK KOJKa alHaybl KEepeK, OYJI MpOIECTI
YKCac-CaHJIbIK TYPJCHIIPTIIITEP aTKapaibl.
¥CT, KymeWTKkil >koHe KOMMYTaTOp KYMBICBIH CHHXPOHJAy AaObUIbIHBIH kKemeriveH ODEM
KY3€re acblpapl.
ABX ykcac maObuinapbeiH OHIEY/IIH TEXHUKAIBIK KYPBUIBIMBI 3.2. CYpETiH/Ie KOPCETLITEH.
JAuckperTi 1a0bL1AAPABI OHAEHTIH TEXHUKAJBIK KYpaablp. TeXHUKAIBIK Kypaaaapabl
yi Tonka Oemyre Oomazpl, omap Aa opi Kapait OEM —ra Oepinerin maObuinapaplH maiiga 6oy
TOpTiO1 peTiHJe KOpCEeTUIreH.

1. Otneni KoHnbIprel. Onap yKcac MaOBUIAApAbl OHIEY KEe3IHAETiNel TarchlpMaapIbl
OPBIH/IANTBI.
2. JaOplaapapl  KaJbINTAHABIPY KYPBUIFBICHL. OmapaplH KBI3METI YKcac Ia0buIaapabl

OHJICUTIH YKCac KYPBUIFbIIAPAaH e3remie. JJucKpeTTi JaTYUKTEPICH TYCETIH TUKPETTI 1adbuiaap
TaOBUIIBIH aKIMapaTTHIK MapaMeTpl MOHIHIH €KeYiHIH OIpeyiH WeJeHEdl, SFHU, JJICKTP KepHEYIH:
OHBIH MOHI HE TOMEH 0oJazpl ( JKEKeJIereH )Karaaiaapaa Hell), Hemece xKorapsl (9aeTTe, oyt 5 B
KepHey). J1aOblaplH TOMEHT1 AeHT el aen JorukanblK Here (0) TeH COMKECTIKTe ecenTeial, an
YKOFapBICBIH — JIOTHKAJBIK Oipre (1) colikecTikTe ecenrteiai. Mpicaibl KaHaal na 6ip qaTuukTiH 0
JAOBLIIBI OCBI DJICKTP TI30ETiHACT1 AaTUYMKIEH OaiIaHBICThl KOHTAKTUICPAIH TYWBIKTAIFaH KYHi
JKaWIbl aKmapaTrThl ajblll JKYPyl BIKTUMAJ, al COJ JAaTdyukTeri | malObutbl OCBHI Ti30EKTeTi
KOHTAKTUIEP/IIH amblK ekeHiH Oiupmipeni. Hemece 0 maObutbl NAaTYMKTEH Kalmakiia amibIK
OosrraHa Tyceml, an 1 1abbuibl — Kalmakiia ska0bIK OOJIFaH Ke3/1e KOHE T.0.

Ja0p1nap1 Kabeab apKbUIBl Oepy MPOLECIHE 0JIap TYPl CHIPTKBI

ocepiH BIKMAIBIMEH TO3bIN KETyl MYMKIH jkoHe na0bu1 aeHreitinme Onmen S5B-ra neifin
allbIpMaIIbUIBIK O0MyBl BIKTHMAJ, Oipak Oyi To3ynap O xoHe 1 HaOBUIAAPBIHBIH JIOTUKAIBIK
MOHIHE KyMaH KeNTIpeTiHIeH aiTapibikTail yiakeH emec. COHABIKTAH Ja JMCKPETTI Aa0buiaa
KAJBINTaHJBIPy KYPBUIFBICHI JIET€HIMI3 — Oyl 1a0bll MOHIH KeiOip MIeKTIK JeHrediMeH
CaJIBICTBIPATHIH MIEKTIK KYPhUTFbl. OnapasiH MiHeTi — 0 koHe 1 1abbinaapsia A1 axbipaTy. Onap
erep Kipic KepHeyi KeWlip mieKTeH >korapel Oonrannma (Mbicasibl 4B) 1 mibiFbic 1aObLIBIH
KaJbINTacThIpaabl (MbIcanibl SB TypiHAeri kepHey) *koHe erep Kipic KepHeyi OepulreH IIeKTeH
TeMmeH Ooiica ( Mbicanbl, 1B), 0 nabpinbin KanbmracTeipaas! (JIKK mIbIFeICHIHAAFR KEPHEY HONTE
TEH).

JKK msiFpicTapblHaH TYCKEH Ja0bLTIap CTaHAAPTTHI OOJIBIT CaHAIA bl

KOHE COHJBIKTAH Ja, JUCKPEeTTI Aalbligap opi Kapall eHIeyre TyceTiH (TipkeTiMaep MeH
€CenTerilmTepMeH) KYPhUIFbUIAPMEH COMKecC.

3. Tipkenimaep MeH ecenterimTep. JluckpeTTi maObIAApABl OHICHTIH TEXHUKAIBIK
KypalgapAblH HETI3r1 MIHAETI eKUTIK TUCKPETTi TaHOamappl Tipkey ( «KOCBUIIBI-OIIT», «Oap-
KOKY, «alIBIK-)Ka0BIK» TYPIHJIET1) dKoHE JKEKEJIETeH OKUFalap/IbIH KOI peT KaWTalaHybIH caHay
(KoHBeHp/ie JaTYUKTIH KAChIHAH OTIM KETKEH OOJIIEKTep/IiH CaHbl; Oap)KaHbIH TPIOMIHE THEITeH
KOHTEHHepIep caHbl). Opi Kapail OyJ1 akmapaT ecke cakTay YIIiH, €CenTey YIIiH, ONepaTopIbIH
KOPBITBIH/IBI LIbIFapysl yiiH DEM-re xi0epineni.
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3.4-cyper. ABXK nuckperTi Ja0bUIAaphIH OHICHTIH TEXHUKABIK KYPaIIapablH KYPbUIBIMBL:
E — ecenrrerim

OEM-ne akmapat OepyaiH aHaFypJIbIM TaOUFH PopMackl — €KUTIK TYPIHIET1 KOATAp, SFHHU,
0ip meH HonaiH Oipi3auriri. COHIBIKTAH J1a AUCKPETTI Ma0bUIIapAbl OHILY Kypalgapbl TYCKEH
MaObLIIapIaH eKUTIK KOATHI KaJBITACTRIPAThIHIAN €Till KYpacThIpbUIFaH. byl KYpBUFBI YIIIiH,
TIpKENETIH Japa JUCKPETTI Aa0buiiap AUCKPETT1 NaTYUMKTEPIiH TyTac TONTAapbIHAH Mapasijieib
na0pLIIap anaTelH TipkeniMae Oipireni. Exinmik xoj TypiHae TipkenreH Aa0buiiap >KUBIHTHIFBI
tipkeniMaeH DEM-re Gepineni (3.3,a cyper)

JKekeneren xarnmaiiapIblH KaWTajdaHybIH ecenTerimrep xyprizemi, omap DEM-re etkizyre
BIHFAIJIBI €KUTIK CaH TYPIHJErT UMIYJIbCTapAblH KeJeMiHIH eceO1 HoTmxkeciH Oumipeni (3.3, 6
cyperi).

ABX muckperTi maObUIIapbIH  OHACYIIH TEXHUKAIBIK KYpalAapbIHBIH MYMKIH OO0JIaThIH
KYPBUIBIMBI 3.4. CYpeTiH/Ie YChIHBIIFaH.

Xorappima KapacTBIPBUIBIIT KETKEHJAEH, TEXHHMKAIBIK Kypanaaplsl YHIECTIpy opTypdi
TEXHOJIOTHSUIBIK TIpOIlecTep VIIIH TYpJl CUIMATTarbl aBTOMATTAHJBIPbUFaH Oakbliay XKyieciH
JKacaiipl.

bakpuiay cypakrap:

1. bakputanaTbIH mapaMmepTiiep

2. ABTOMATTHI OaKpUIaY KYHECIHIH alTOPUTMI

3. bakpuiay napameTpiepiHiH TEXHUKAIBIK KypaJibl
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Takpipbin 2.3 ABTOMATTBI BACKAPY KYMEJEPI

Kocnap:
1. AstomaTtThl Oackapy *KYHECiHIH aaropuTmi
2. bBakapyablH TEXHOJIOTHSUIBIK KYPaJIbl
3. ATKapyusl MEXaHU3M

ABTOMATTBI 0acKapy KylieciHiH aJaropurmi

Ke3 kenreH TeXHOJIOTHSIIBIK IPOLIECC aJIFa KOWBIIFaH MaKCaTKa KOJI JKETKi3yre )KeTeIeUTiH
AITOPUTMI€ COMKEeC jKacayiajbl, MbBICANbl, KAXKETT1 a3bIKKa, OyiibiIMFa HeMece Oacka J1a
YKOCTIapJlaHFaH HOTWDKETre KOJI JKeTki3y. Haus! micipy nie, yiakTel 0ackapy Ja, KapaHaaTapibl
JMaNbIHIAY /1a, ABTOMOOMIIb KO3FAIITKBIIITAPBIH OHAIPY J1€ — OYJT IpoLiecTepAiH OapIIbIFhI 1a TYPIIl
MEXaHU3MJIEPMEH OpPBIHJAIATBIH Olepanusuiap peTiH OUIAipeal, COHBIH IIIIHJAE aJrOpUTMIe
COMKeC, aBTOMATTHI ONEPaLHsL.

CoHBIKTaH Ke3 KEIreH TEXHOJIOTHSUIBIK MPOLECTe ONepalusIapblH peTl ajablH ana Oenruil
OOJFaH/BIKTaH, AJITOPUTMIC€ HAKThI Caii KeJeTiH aTKapyllbl MEXaHWU3MIe OacKapyIIbLIBIK
BIKITAJIIBI KAJTBITITACTBIPATHIH OacKapy KYPBUIFBICHIH OpAalibIM kKacayra 00abl. TeXHOTOTHSITBIK
nporecTep/ii 0acKapyIblH MYHAAW TOCUIAEpl MaiganaHbuIaibl, Oipak OHBI TEK €H KaparmaibiM
mporuecTepre KoJgaHnyra 0oJapl.

HpiHaiipl kargaiimapael Typiii cebOenrepre OaillaHBICTBI KYpPBUIFBIIAP MEH HpPOLECTepiH
MapaMeTpiHiH alrOpUTMJE KapacThIPbUIFAaH MIHCI3AIKTEH Oacka Ja aybITKybl Oosansl. by
aybITKYyJIap TEXHOJOTHSUIBIK TPOIecC OApBICHIHBIH JKOJI OCpUIMEHTIH KaTeNiriHe aiblll Kelemdl
JKOHE HOTIDKECIHJIE »Kapamchi3 OyHBIMIApibl IIbIFApy MEH HETaTHUBTI caljapra >KETKi3ell.
CoHIBIKTaH J1a mapaMeTpiepai Kaaaranan oThIpy Kepek, o yiriH, oaerre, ABXX xonmanbuiasl.
ABTOMATTBl Oakbulay XKyiecl TEXHOJOTUSIIBIK MpOLeCTEp MEH KYPBUIFbUIAPABIH OapiibIK
nmapaMeTpJIepiHiH  TOJIBIK aKMapaThlH KYpri3eli, COHBIH IIIIHJE, M[MapaMeTp MOHIHIH
HOMHMHAJIJIBIKTAH aybITKBI KAkl J1a aknapar 0ap. bipak Ta aybITKy OpbIH aljibl KoHE Oakbuiay
JKyHeciMeH TIpKeNi, OHJIa opl Kapail He icteyre Oosaabl? ABTOMATTAHIBIPBUIFAH OacKapy
KyHeciHae Oyl Typaibl MICHIIMAI ONEepaTop IIbIFapajbl, aJl aBTOMATTHl KYHeae MenrimMal
Oackapymibl KypbuiFbl KaObuigayel Tuic. On mapaMmeTpiep >Kailiibl akmapaTr capamnTamachl
HOTH)KECIH/IE TapaMeTp/il HOMUHAJIbl MOHI'e KalTapaThlH aTKAPYIIbl MEXaHU3M Typalibl Ty3eTYIl1
0ackapy NaObLIbIH KAJBITACTHIPAIbI.

ATKapylibl MEXaHH3M >KYMBICBIHBIH HOTIKecCi 0oja alaThIHIap, MBICAbL, ©HAEYIII
KYpaJabl KbUDKBITY, KbUIBITKBIIITHL OeNriti Oip yakKbITKa KOCY, KOCBIMIIA KYII KaJIBIITACTHIPY
XKoHe T.0.

Erep Oakputay xkyiieci mapameTpliH IIEKTIK MOHHEH AacCKaH/ABIFbl Typasbl >KOHE amaTThIK
YKaFIalIbIH TYBIHIAFBIHIBIFBI JKaljIbl Xa0apiaama Oepce, oH/a GacKapyilibl KYpbUIFI anaTThl el
aTalaThlH TalChIpMaHbl miemieni. MyHaal okarmaiimap yIIiH — apHailbl  alroOpUTMIEP
KYpacThIPbUIFaH, OJIap/bl Oakpliay >KyHeci OpHBI TOJIMAC calAapAaH Kally YIIiH MaKCHUMAalbl
KBUTIAMJIBIKTa OPBIHJAYbI THIC. ATIATTHIK aNTOPUTM TE€K KaHa aybITKbIFAH MapaMeTpre TiKemleu
ocep eTeTiH aTKapyllbl MEeXaHU3MIe bIKHall jkacay/Jbl KapacThlpMaii/ibl, COHbIMEH Oipre opi
Kapaifbl IPOIECTIH anaTThl JaMybIH OOJFBI30aUTHIH KOHE alIJIbIH aaThIH 0acKa Ja bIKIMaIAap bl
KaJBINTaCTHIPAIbI.

bi3 6akputay xyiieciHeH KereH aknaparka 0ackapy KyWeciHiH ocepiH KapacThlpaMbl3. [lereHmen,
Oackapy JKyHeciHiH Heri3ri MiHJIeTi TEXHOJOTHSIIBIK MPOLIECT KYPri3y KoHE 0J1 KalbIITaCThIpFaH
aTKapyIIbl MIPOLIECTIH BIKMAIBI, OIpIHIII Ke3EKTE, OCHI MPOIECTIH ATOPUTMIMEH aHBIKTAIa Ibl, all
napaiesnb TypJe 0acka Ja napaMmeTpiaepal OaKpliay *Kyprizinesi.

Byn ranceipmanap/ sl napaiiesb OpblHAay MyMKIH 00Ja/bl, ©MTKEHI TEXHOJIOTUSIIBIK MTPOLECTIH
Ke3 KeNreH OIepauuschl ophaiibiM Oenrini Oip yakpITKa KajlFacaipbl, SFHH, OIp JaT4UK
cayaJlHaMachblHaH oJJieKaiiia keOipek yakpITKa. bip omepanusHbl OpbIHAAY YaKbIThl Ke3iH[e
KONTEereH mnapameTpiiep >Kaljbl akmapaTThl XKUHayFa OoJalbl >KOHE OJIapIblH KalChIOIpiHIH
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HOpPMaJIaH aybITKYBI Ke3iH/Ie ColiKec aTKapyIlbl MEXaHU3MJiepre 6acKapymbl 1a0bL1 Oepy Kepek.
TexXHOJOTHSIIBIK MPOLIECTIH aFbIMAAFBI OTIEPALIMACH AAKTAJIFaH Ke3/e, 0acKapylIbl KYPbUIFBIHBIH
QITOPUTMIHIH ~ TpOIECiHE COHKeC Keleci OmepamusHblH ~ OacTamybl KAl  Aa0bLI
KaJBINITACTRIPBIIABI, OJ1 Ke3/Ie JATYHKTEP/IIH Keyieci ToObIHA cayaliHama Ky priziiei.

Bakpinay skyieci aBToMaTThl Oackapy JKyHeciHiH MaHbBI3Iel Oip Oeniri OonranmbikTaH, ABXK
anropuTMi korapeiga Kapacteipeurrad ABJXK 0azacweinga sxacanmaael. ABXK anroputminin 6510K-
ce30acel 3.5. cyperre kepcerinren. O skepae Tikened 0acKapyabl TEXHOJOTHSUIBIK MPOIECTIH
O0appIChl  peTiHAEe KaMTaMachl3 €TETiH JJIEMEHTTep epekuieneHreH. backapy xyiieci
TEXHOJIOTHSUIBIK TPOLIECT] XKYprizeTiH OonranabikraH, ABYK ®KyMBICHI YaKbITBI a OCBI IPOIIECC
Y3aKThIFbIHA TeH. JlaTunkTepre cypay Kyprizy TEXHOJIOTHSIIBIK ONIEPAIIIAPIbIH OPbIHIATYbIHAH
XKbuiiaM Oouiasel, koHe TII anropuTmid opbiHAay GapbIChiHAA OAPIBIK HATYUKTEPl Cypay Kell
PEeT KYpriziiyi MyMKIH.

Ko DEM wane xypsuwrs:
T painmmrem Texcepy

Hosomeazzw wane
WeETL NaMIepD

Texsonor ypacTi Xesesn
OTEPALDINCHIM OPLIHARY

| Eox
Kezexn remmn

cypary

Hosomanzu veszes Aos - 3EM xazsmcuma
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3.5-cyper. ABX anroputminin 6510K-CbI30achl

OpOip cayaqHaMaHBIH HOTMXKECI Typajbl aKMapaTThl ONepaTop ILIbIFapajabl, OJaH KeWiH kaHa
cayarHama 1Mkl Oactanmaapl. CoHAakTaH aa OapiblK JaTYMKTEpIl cypan OOJFaHHaH KeWiH
asIKTaJIbIll, OINepaTopAaH Keneci OyMpeIkThl KyTin TypathiH ABXK (aBTOM. Oakbliay »xyiieci)
alropuTMiHeH  adblpmambUibiFbl, ABX  (aBTOM.Oackapy  Kkyiieci) aaropuTMi  COHFBI
TEXHOJIOTUSUIIBIK ONEPaIisl OPbIHIAIFaHHAH KEHiH FaHa asKTala/bl.

BaKapyan TEXHOJOTHAJIBIK KYPaJIbl
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Perteymi mpamerpiepre CoHKEC TEXHOJOTHSUIBIK IPOILECC OMNEPAlUsChIH  OPBIHIANTHIH
KYpBUIFBIFa OacKapylibl BIKMAJIIAPABl YKCAC KOHE IUCKpeTTi Oem ekire Oemyre Ooiajbl.
ATKapyIsl MEXaHU3IMIe YKCac oacep eTy/l, erep KakeT OOJFaH KaFaiiia, MbIcallbl, OypaHIaHbl
56% amry xoHe mnatdgopMansl 12 © Oypy Ke3iHae KoJimaHaabl. JJUCKPETTI acep €Ty jKeKelereH
OpeKeTTep/i OpbIHIayFa FaHa MYMKIHJIK Oepei, MbICAIbI, HACOCTHI KOCY YKOHE KaJllaKIIaHbI
xa0y.

Kypbutrplira yKcac >koHe IUCKPETTI BIKHNAJ €Tyl JKy3ere achlpaThlH aTKapyIIbl MEXaHU3MIEp
OPTYPJIi ’KOHE YKCac acepliepii )Ky3ere achlpyFra apHajiFaH TeXHOJOTHSIIBIK KYPaJIap IbIH KaJIbl
KUBIHTBIFBI TUCKPETT] BIKIAJBI J)KY3€eTe achlpyFa KaparaHja Oackaria.

¥Kcac BIKMaIIapIsl KAJIBITACTHIPYIIBI TEXHUKAIBIK Kypamgap. Omapael anTsl TOTKa Oeiryre
00manpl, TOMeHT1 xkaKTa ojap OEM na0bliblHaH MIBIFY TOPTIOIHIE YChIHBLIFAH (3.6-CypeT).

1. ¥kcac canablk Typaenaiprimrep (¥CT). Onapasiy Kbizmeti — DEM- HeH TyceTiH koHe
YKcac aTKapylibl MEXaHU3MIep/11 OacKapyra KaKeTTi OacKapylIbl bIKIAJ XKaniIbl aKIapaTThl YKcac
na0bLIIapFa JKETKI3eTIH (9/IeTTe, DJIEKTP KepHEYIHAE) eKUTIK caHaapabl TYpIAeHAIpY. OaeTTe Oip
¥CT Gipuenie mexaHu3M/1 OacKapyra naiiiajgaHbliaibl )KOHE 0Jlap Ke3eK- Ke3€K KbI3MET aylajbl.

2. Kommyraropnap. byn ¥CT-gan Gacka Typii aTKapyiisl MeXaHU3MAepiHe 1a0bln 6epyi
KaMTaMachl3 €TETIH AIEKTPOH/IbI )KOHE AIIEKTPOMEXAHUKANIBIK aybICTBIPBIN KOCKBIIITAP.
3. Cakray xypbuirbichl (CK). Byn aTtkapymibl MexaHu3MAEpAIH OapiblK KYMBIC aTKapy

ke3eHiHae ¥CT-nan atkapymisl MeXaHU3Mre TYCeTIH OacKapyuibl JaObuiap MOHIH CaKTalThbIH
yKcac KypbUIFbLIAp.

ATkapyuisl MexaHu3Mm — Oasty Kypbuirbl (DEM-men, ¥CT-MeH jxkoHe Oacka Ja 31€KTPOHIbI
KYPBUIFBUIADMEH CallbICThIpFanaa). bipak Oackapymibl JaOBIIMEH J>Ka3blIFaH OpEKETTEpIi
OpBIHAY YIIIH

- J Texonormamx Ayprirel I
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3.6-cyper. ABXK yKcac acepiiepiH KaJlbINTaCTBIPYIIbI TEXHUKAIBIK KYPAIIaPbIHBIH KYPBLUTBIMbI

Oyl 1abbul OpEeKeTTi OpBIHJAY YaKbITBIHBIH OapiblK Ke3inae ATM-ra Oepityi tuic. Erep ¥CT
Hemece DEM aTkapyiibl MEXaHU3MHIH asKTalyblH KYTEeTiH 0oJica koHe OyJaH KeiliH FaHa KeJecl
aTKapylibl MeXaHU3MIe KbI3MET KepceTyre Kelice, OHJa Oy OyKil >KyHeHIH >KoHe
TEXHOJIOTUSUIBIK MPOLIECTIH OApBICHIH OastyaaTabl.

Connpixktan na ¥CT atanfaH aTkapylibl MeXaHU3MIe JaOblijbl KaJbIITACTBHIPBIN, OHbI
KOMMYTaTOpP apKblJIbl KXKETTI CaKTayIlIbl KypbUIFbIiFa 6epei xkone DEM-Fa TyCckeH KeJeci eKiIik
CaHJIbl TYpJICHIIpYyre Kellell, siFHU, OacKapylbl TaObuiabl 06acka aTKapyllbl MEXaHU3M YILIiH
KaJBINITaCThIPAIBL.

4. OTtneni KypbUlFbl. OnapablH KbI3METI — TEXHOJIOTHSUIBIK JKa0JIbIKTa HEMECe OFaH KaKblH
OpHaJIACKaH aTKAPYILbl MEXaHU3MIe JICHiH OacKapyIIbl 1a0bUIIbI KETKI3Y.

Backapymibl gadbuigap >KeTKUTIKTI TypAe MBIKTBI, COHJBIKTaH, OIpiHIIIIEH, Oolapipl Oakbuiay
KyHeciHer1 KeIeprilep/IeH KeTe CakTay Ka)KeT eMec, ajl eKiHIIIi KaFbIHaH, MBIKThI JaObLTBI 6ap
SKpaHaIFaH KaOesbJiep jKaKbIH MaH/1a cajblHFaH Oakbliay *KYHeciHeri aknapaTThIK 1adbuiaap
Ti30€riHe oJIap/bIH 9CepiH alTapibIKTail TOMEHAETE 1.
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o. ATtkapymisl Mmexanusmuep (AtM). Onap Gackapymibl qaObuiFa cail )KYMBIC MYIIIETIepiHe
BIKITAJ Kacaiibl. Mbicalibl, 3JI€KTPKO3FaITKBIIITHI ATKAPYILBI MEXaHU3M

————— TexHOMOrHATBIK KYpLUIS!

FIRRES

| AM || AMm |

! I

C¢K Bepumi xypsumsLIap
! [ |
9EM Bepumri xypsuwrsuiap

3.7-cyper. ABX OHCKpEeTTI OpeKeTTepiH KaIBINTACTHIPYABIH TEXHUKAIBIK KYPBUIBICHIHBIH
KYPBUIBIMBI

KECKIII Kypalibl Oap KyhMemieHl OacKapyiibl MaOBUIABIH KO3FAITKBIIIKA OCEpl yaKbITHIHA
0alJIaHBICTHI KAIIBIKTHIKKA YKBIDKBITAIBL.

6. Kywmbic opranmapsl (P)K¥Y), coHbiMeH Oipre, perTteyuli opranjap Aen araianasl. Omap
TEXHOJIOTHSUTBIK MpoIlecKe Tikemnel ocep ereni. CoHmpikTaH, kKyhiMmerieHi 20 cM.Fa KbUDKBITY 20
MM. Y3BIHJIBIKTaFbl OOJIIKTE MaHbIHIBIKTHIH KOFaphl Ka0aThl KYPAJIBIMCH OHICYTE aJIbIll KelleIi;
5% >KaOBIHKBI KAIKBIII T'a3 MBIFBIHBIH 5 % TOMEHIETYre aibin Keneni. JIMCKpeTTi bIKnaaaapsl
KAJIBIITACTRIPYIbIH TEXHUKAIIBIK KYPAJIbI.

Omnapnael TopT TOonKa 6emyre 6omazst ( 3.7-cyper).

1. [erreic peructpi (IIP). Onap exinik canapl kox Typinae DEM-MeH eHaeneTiH AUCKPETT1
Oackapy JaOBUIBIH €CTE CaKTay YIIIH )KoHE TUCKPETT1 aTKapyIIbl MEXaHU3MICPMEH OacKapy YIIiH
nainajsaHplIaab!.

2. Otneni kypeurrbuiap (OK). Onap Typaibl >KOFapbl J1a 1a alThIIFaH. MBIKTBI JUCKPETT1
na0bLIIap KAaTThl UMITYJIBCTI Keepriiepaid Ke3i OOJbIN caHallalbl, COHJIBIKTAH OJlapMeH Oipre
00JIaThIH KaOeJIbJIep 6TE YKBITITHI 3KpaH1aTybl THIC.

3. Atkapymsl Mmexanu3maep (AtTM). Byt sxymbIc Ky#Hi TyTac CaHMEH KOPIHETIH JUCKPETTI
aneMeHTTep (Kem >Karjaija 2): SJIEKTPOHIbI, >KOHE OJJIEKTPOMArHUTTI peje, KaJaaM[IbIK
KO3FaJITKaIlTap, THEBMOYKETEK JKOHE CY)KETEK.

4. JIMCKpPETTi 9peKeTTiH KYMBICIIBI (peTTeylli) opranaapsl. Onap TEXHOJIOTHUSIIBIK MPOIIECKE
JMCKPETTI BIKHAJ Kacaiiapl, Oipak mapaMeTp MpoLeciHiH KaHJai na Oip MOHIH peTTyMEH eMec,
XKaO/IBIK KYMBICBIHBIH TOPTIOIH OpHATY apKbUIBI dCep €Tell.

bakpinay cypakrap:
1. AstomaTThl Oackapy *KYHECiHiH alropuTMi
2. bakapyablH TEXHOJIOTHSUIBIK KYPaJIbl
3. ATKapylbl MEXaHU3M
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Takbipbin 2.4 ABTOMATTHI PETTEY )KYWUEJIEPI

Kocnap:
1. Perrey Karunanapbl
2. ABTOMATTHI pETTEY XKYyiHeci
3. ATKapyusl MEXaHU3M

Perrey karuganapsl APXK-usin ABX (aBt.0ak.kyiteci) men ABX-nan (aBT.06ac.xyiieci)
alipBIKIIIa epeKIIeNri OHbIH TeK Oip FaHa TEXHOJIOTHSUIBIK MPOIECHEH JKOHE OCHI IapaMerpre
BIKIIAJI €TETIH Oip FaHa aTKapyIIbl MEXaHU3MI'€ COMKEC HKYMBIC KacaybIH .

APX-HBIH MIHJI€TI — peTTeNyIl1 MapaMeTpiH TYPaKThl MOHIH He OosMaca OepuireH 3aH OONbIHIIA
OHBIH ©3TepyiH KOJaay.

ABTOMATTBI peTTeY KYWECIHIH KYMBICBI PETTEY/IIH €K1 HET13T'1 KaFuachblHa HET13/1e/ITeH:

1) peTTenyli napaMeTpaiH OepiireH MOH MEH 3aH/bUIbIFbIHAH aybITKYbl OOMBIHIIA;

2) TEXHUKAJIBIK MPOLECKE 1K1 KO3ABIPFBIII KYIITIH 6TeM1 OOMbIHIIA.

AnFanikel )kaFaiiia aBToMaTTaK >Kyie napaMeTp/iiH MOHIH KaJlaFajiaybl THIC )KOHE OHBIH OepuIreH
MOHHEH AayBITKYBl J>KaFr[ailblHAa aTKapylibl MEXaHW3MIe IapaMeTpIIiH KaJBINTHl KaraaiFa
OpaTybIH KAMTaMacChl3 €TeTiH 0ACKapYIIBUIBIK BIKITA TYIABIPYBI KEPEK.

[TapameTp MoHIHIH KaHJail 001y KepeKTiriH kyie Kaiaan Outeni? TuicTi akmapTTapasl xyilere
eHIpY YIUIH 3a/1aTYMK JIeN aTalaThlH KYpbUIFbI Naiinananbuiael. O peTTeylni napaMeTpiiH MoH1
OepuireH MoHTe TeH OOJIFaH Ke3JIeri JaTUMKTEH TYCETIH Na0bUIFa yKcac Ja0bUIbl KYpacThIpabl.
Erep mapametpe aysITKy O0sIMaca, OH1a €Ki 1a0bLT Aa Oip/eit 001a/Ibl )KOHE PETTEY XKYilecl Terne-
TEH KaJbIIThl CakKTaipl. TeXHOJOTHSUIBIK MpPOLECKE KO3ABIPFBIINI 9CEPMEH MNaiiia OoJraH
nmapamMeTpaiH OepuireH MOHIHEH aybITKYyhl KE31HIE apHaibl CANBICTHIPY KYPBUIFBICHI JaObLIIap
apachlHJAFbl aWBIPMAIIBIIBIKTEI AHBIKTANIBI, OHBI KYIIEHTE I, KUTIK KOJKAa aiHaJIIbIpaabl aa
aTKApYIIbl MEXaHU3MIe OaCIIBIIBIK BIKIAT JKacayabl oHAipeTiH DEM-Te oTkize .

Epesxe GoiipIHIIIa, MUKPOITPOIIECTEP/Il CATTBICTHIPY, KYIIEHTY, YKCACCaHABIK TYPJACHIIPTIIIITED MEH
OEM KypbUIFBUTAPBIHBIH JKUBIHTHIFBIH peTTerim Kyposuirbuiap (PK) mem arayra Gomamer (3.8-
cyper).

ATKapymisl MexaHU3M, OEpUIr€H MOHHIH aybITKy IapaMeTpi a3zaiiMac YIIiH, TEXHOJOTHSIIBIK
MPOIIECKE OCEp E€TeTiH XYMBIC OpraHblH Oackapaabl. Perremymni mapameTpiH HaKThl MOHI
KailiTamaH OepiIreH MoHTre TeH OoJIMaibIHINA, BIKHOANT €Ty Ipoleci xanraca Oepexi. Erep
napamMeTpaiH OepuIreH MoHI yakbIT ©Te Kejie e3repMece (KoHe 3aJaTYUKTEH TYCKEH Ia0bLI Ja),
OHJIa KYHe TYpaKTaHbIPYILbI el aTalabl.

Erep 3amaTunkMeH KajblTacKaH MaObLI KaHmai na Oip 3aH OOMBIHIIA ©3repicKe Tycce,
OHJIa PEeTTeK >Xyieci mapamMeTp AAaTYMIiHEH IWIBIKKaH MaObUIIbIH HapaMeTpAlH e3repy 3aHbl
OoWbIHIIIA ©3repyiH Kaaaranaiapl. 3agaTyuk OepreH 3aH OOWBIHILIA MapaMeTp.iH e3repyi THiC.
3aaTYMKIEeH KaJblITaCKaH MyHAal MaObUIABIH €Kl Typii HyCKachl OOJIybl MYMKIH: ajlZibIH ajia
NalbIHIAIFaH OaFjapiaMara CollKec yaKbIT O3FaH CalblH MapaMeTpiepiiH e3repyl (MyHpaai
xargaiga APXK-Hbel GarmapinamanslK perTey JKyhecl Jeill) Hemece 3alaTuMK KaJaralalTblH
0acka Ke3 KeJlreH napaMeTpiiH esrepyiHe OaitnanbicTbl (Oyn karmaiiga APYK-Hbl Gakpuiaymibi
nevinl). Kanpaih xarnaiima na okyileHIH opekeTi HmapaMeTpAiH JaTyuKk OenriiereH MOHHEH
ayBITKYBIH JKOIOFa OaFbITTaNabl (TYpaKThl HEMECe e3repil OThIPAaThIH).

3.8,a cyperinae AP TexHMKaNbIK KypalJapblHbIH KYPbUIBIMBI

napaMeTpiH aybITKybl OOMbBIHIIIA KOPCETUITEH.

AybITKY OOBIHINIA pEeTTEYIH KYHBUIBIFBI PETTEYII HapaMeTPAiH opJaiibIM aBTOMATTHI )KYHEeHIH
OakputaybiHa OonybiHaa. bipak kemmriniri e 6ap — perrey npoiieci OepiireH mama napamerpi
€H/Jll FaHa Taiijja 00JFaH Ke3/le eMeC, CANbICThIPY KYPBUIFBICHIHBIH CE€3IMTaNJIBIK IETIHE KETKEH
Ke3/le FaHa Oacramazpl. Melcanbl, FUMaparTa aybITKy OOMBIHIIA TeMIlepaTypaHbl aBTOMATThI
perrey xyieci opHaTbuiFaH. OHJIa CBIPTKBI ocep Maiina 6oiranra feifin remnepatypa 20 °C teq
6omansl. TemnepaTypa AaTUUri FUMAPATTHIH OPTACHIHAA OpPHAJIACKaH.
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Kapcoumix acep ety

Kapcoumsix acep ety

TexHOMOrMAMMBIK YPAIC TexHONOrMATMBIK YPAIC

a 0

3.8-cyper. AywiTKy OoiibiHma APYK-HBIH TEXHHKaNBIK KYpaJlJapbIHBIH KYPBUIBIMBI (a) >KOHE
amrynany OoiteraIma (0):
3 — 3amaTuyuK

bipey nanana -20°C temmeparypajia Tepe3eH1 alliThl. AIIBUFAH TEpe3e TemIepaTypachl
OipzieH TeMeHei 1, Oipak OeIMEHIH OopTachiHIa TeMIlepaTypa ©3repreH KOK, ce0ebl peTTerimn
azipre acep ermenl. Tek OeIMEeHIH >KapThICHI FaHA CAJIKbIH/IAFaH Ke3/1e TaTYMKTIH MaHAWBIHIaFbI
TEeMIIepaTypa TOMEHICHI1, COJT Ke3/1e PETTETIII ICKEe KOCHLIAIBI.
AYBITKY Ke31HJIeT1 peTTeyAiH Oyl KeMIIUTIri KO3IBIPFBINI OPEKETTEP/l oTey OOWBIHIIA PETTEy
KyHheciHAl >KOK. MyHmal >KyHeHIH TeXHHKAJIbIK Kypaliaapbl KypbUIbIMBI 3.8, O cypeTiHze
KOPCETUITEH.
OHBIH aNJBIHFBI )KYHEACH ailbIpMalllbUIBIFbl JATYMKTIH TEXHOJOTHUSIIBIK MPOLECTIH MapaMeTpiHe
€MEeC, ChIPTKbI KO3JBIPFBIIIKA 9cep €TylHIe. OAETTe, KO3ABIPFBIII dCEpIEePAIH TEXHOIOTHSUIIBIK
nmapamerpiiepre ocepi Oipmiama IpKUTICIIEH KOpiHeHi, OJ KO3JBIPFBIINI 9oCEepi aCTHIHIAFBI
rapaMeTp/IiH ©31HIH MOHIH aybICTBIPFaHFa JCHIH, dKYMBIC OpraHblHA PETTETII dcep/li IIbIFapyFra
MYMKIHIK Oepe/i.
FumapatTarsl TemMnepaTypanbl peTTey Ke3iHae, KO3IbIPFbIII SPEKETTEP I1H 6TEMAaKbIChI KOJBIMEH
Kypyre Oosanel. Tepe3eHi allkaHHAH KEWIH KyWe TEpe3eHIH KaHIIAIBIKThl alllblK EKEeHJIIrH,
Tepe3eHIH KeJieM1 KaHaii, Tepe3eHiH apFbl )KarbIHAAaFbl TEMIepaTypa KaHaai xkoHe T.0. akmapTTap
anajpl. ATBIHFAH aKmapaTTap HETI31HAE OJ KBUIBITKBIIIKA 0acKapyIIbl bIKIAJ JKacarm HIbIFapabl
YKOHE OHBI peTTeNyIli napametp (0eaMe OpTachIHAaFbl TEMIIEpaTypa) 63 MOHIH ©3repTKEHTe eiiH
JKacaiipl.

Byn xpuinaMaplK peTTeyAiH OChbl KaFUAAChIHBIH JKETICTIr1 OOMbIN TaObLIa/ibl, IeT€HMEH,
peTTenyii napaMeTpliH 031H1H Tikenel OaKbplUIaybIHbIH KOKTHIFbl — OHBIH KEMIIILTIr.
Perreynin eki karugacelH Oip wMe3riige mnaiinananateiH  Kypamansl APX  anarypibim
KeTULipiireH. Bynm perre eki KaruJaHBIH /@ JKETICTIKTEpl CakKTalaabl >KOHE OJIapJIbIH
KEMUIUTIKTEP1 TOMEHAEH 1.
ABX-ubIH epekmie Typi — Oedimai perrey xyieci. Omap mpolecTiH THIMAUIIK KepceTKimi
AHBIKTAybl MYMKIH TEXHOJIOTUSIIBIK MPOLECTepAiH ONTHUMANABl TOPTIOIH KONJay VIIiH
naigananeiagpl. Erep Oy KepceTkiml KyleMeH ecerKe ajblHATBIH MapaMeTpiiepre Toyenmdl
0osnca, OHIA TUIMAUTIKTIH MaKCHUMAaJAbl MOHIHE KOJI JKETKI3yre MYMKIHIIK Taiina Oomaibl.
Beitimney xylieci )xeke-KeKe ecenTey MyMKIH eMec dcepIiep/IiH )KUBbIHThIFbIHA Kapail 0acKapyIibl
mporecTepli aBTOMATThl TYpAe Ty3eiml. (LIMKi3aT camachlHBIH e3repyi, KyOblp Kelici
KaOBIpFaCcBhIHAAFBI TY3UTIMIED XKoHE T.0.).
beitimaey APXK keneci typae xymbic icreiiai: DEM Oackapy anropumiHieri mapamerpriepai
IIaFBIH [IaMaFa e3repTelll JKOHE MapaMeTpiepiiH >KaHa MOHIHJAETT THIMAUIIK KOPCETKINIiH
AHBIKTANIBL.
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Erep kepcertkim ecce, onna DEM coi GarbITTarbl HapaMeTpIIepiH Tarbl 12 ©3repTe/l )KoHe

Tarbl J1a THIMJUTIK KOPCETKINIIH aHBIKTaiabl. MakcuManIbl THIMAUTIKKE KOJI KETKI3TeHTe AeHiH
ocbuIail Kaiitanana Oepezi. OchIHAAN TY3€TyNepal KHi-KHi Kacar TYPY TEXHOIOTHSIIBIK IPOIIece
MIE€H TEXHOJIOTUSUIBIK KYPBUIFbLIAP/IbIH KYMBICBIHBIH ONTUMAJIIbI TOPTIOIH KAMTaMachl3 eTeIl.
bakpinay cypakrap:

1. Perrey Karunanapbl

2. ABTOMATTHI pETTEY XKYyieci

3. ATKapyubl MEXaHU3M
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Takbipbin 2.5 ABTOMATTDBI PETTEY TYPAKTBIJIBITBI

Kocnap:
1. ABTOMATTBI pETTEY TYPAKTHUIBIFbI
2. APX tonTapblHBIH cCUIIATTaMaJaphl
3. TypaxTbUIBIK

Ke3 kenreH aBTOMATTBI peTTey KYWeCi MaKCHMAJIbl JSJIIKTET1 (SFHH, OepuIreH MOHHEH
KIIIIKEHE aybITKBIFBIH) PETTENYII ITapaMeTpre KoJiaay KepceTyi Kepek.
ByraH, ozmerTe, CaNbICTBIPy KYPBUIFBICBIHBIH CE3TIITITIHIH JKOFapbUIaybl HOTIDKECIHIE KOJI
KeTKi3ieal. bipak CesrimTikTiH [MamMaJaH ThIC KOFapbulaybl KYWEHIH TYPAaKTbUIBIFBIHBIH
YKOFaTyblHa ’KoHE TepOemiCTIH naiaa 00IybIHa albIIl KeTyl MYMKIH.
Erep ymakrbIH yiry OUIKTIMIH peTTEUTIH JKyile/ie Ce3rimTiK ThIM JKOFaphl 00Jica, OHJIA YIIAKThIH
OeputreH (kepjie Ke3JIeCEeTIH IIONTIH IIeMeecl) OMIKTIKTEH elleyci3 FaHa aybITKYbIHBIH ©31HIE
peJ1 opra’apbiHa 0JIAPIbIH aYBITKYBIH YIKEH OYPBINIKA TAKbIPATHIH YIKEH Ja0bUT TYCETIH1 aHBIK.
¥Yuakra aiipeIKiia HHepLus 0ap, SFHU, 0J1 1a0bLI/IbI CE31HYA1 XKaIFacklpaabl )KoHE 1a0blI TOKTaca
Iia, TINTI, ©31H1H OENTiICiH Kepi e3reprce Je yury OuikTirin esrepreni. Hotmxkecinae 6yn tepoeny
OMIKTITiHIH aybITKY LIET1HE KOHE TYPaKThUIBIKTHIH KOFaJTybIHA aJIbII KeJel.

TypakThUTBIK — KYHEeHIH Oy KaOimeTi Tene-TeHIIKTIH OY3bITYbIH TYABIPATHIH BIKIAIIAD

TOKTaraHHAH KeWiH, 63 OETIHIIIE TeTne-TeHIIK KaJIblHa KaliTa Opaiajibl.
Ko3znpipreiin opekeTTepieH KeiiH (HeMece acep eTy TOKTaraH COH KYHEHIH OYypbIHFbI KajllblHA
OpalTybl) KYHEHIH KaHa KYWre oTy IMpOoIleCi OTIel MpoIece e artaiaasl. OTnenl mpoiecTeri
KYHEHIH TOpTIOl OHBIH TYPAaKTBUIBIFBIH KepceTedi. Erep ete a3z ocep kesiHzae kyiene yaemeni
aybITKy IIeTiHAe TepOenic Oalikaica, OHJAa MYHJAW Kyile TYpakchI3 Jien caHaiaabl. TepoOernic
O0OJIMalTHIH HeMece Taijga OosiFaH TepOeimic OHBI Teme- TEHIIK KalbIlKa KEJITIPETH IMpOoIecc
Ke31H/Ie JKOUBIICa, OHA OJ1 TYPAKTHI XKY#e aer caHanaabl. TypaKThUIBIKTBIH JQJT IIET1HE )KYHhene
Y3IIKCI3 MaFbIH aMIUTATYAajaphl 0ap OackuIMaraH aybITKYyJIapablH Maiaa 00Jybl MYMKIH.

y Cesbeyunmx
Xul?) s0Mace!

3.9-cyper. ABTOMATTHI peTTey KYHeCiHAeT1 OTIeNi IpoIece

PerTey camacel eki KepCeTKIll apKbulbl OarajmaHajbl: ATax peTTEeyIll MapaMeTpiHiH eTmeni
Ipolece Ke3iHae KKETTI MOHHEH COJl ayBITKYBIMEH YKoHE tp PeTTey yaKbIThIMEH (OTIIeNi Mpolecc
y3akTeirbiMeH) (3.9-cyper). Perrey yakpIThl anrynaHipIpaThiH bIKHamasiH XM(t) kyiiere Kipy
Ke3iHeH Oacram ecenTesneni, OHAArbl XBbIX(" peTTeNylll MmapameTpi KaXXeTTi MOHHEH eTe a3
KeJeMJie aKbIpaThbUIa bl (CE3IMCI3/IIK alMarbl JIeT aTanaThiH).

APX TonTapslHbIH cUNIaTTamalaphbl

ABTOMATTBI peTTey KYHeci )KeKeIereH IEMEHTTEp MEH TEeXHUKAIBIK KYpaslapIblH *KHUBIHTHIFbI,
oJlap: JATYMUKTEp, KYIIEHTKIIITep, TYPIACHIIPTilITep, €cTe CaKTayllbl KYpPbUIFbLUIApP, aTKApyIIbl
MeXaHU3MEpP MEH >KYMBICIIBI OpraHaapbl. ABTOMAaTHKa/Ja OyJIapJblH OpKAaHCBICBIH mon Jen
aTal/Ipl )KOHE OJIapAbl KipiC peakIsICbiHa dCepi TYPFhICHIHAH KapacThIPaIbl.
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PeakiusablH, opTypiai Ooyiybl BIKTUMa. MBICANbl, CBHI3BIKTBIK TOPTINTE MXYMBIC >KAaCAWThIH
ANEKTPOHBI KYHICUTKITIH KIpICIHAETI MaOBUINBIH ©3repyi OHBIH IMIBIFBICHIHAA Ja0BLIIBIH
nponopyusAnblK,  ©3repyiHe  ajbll  Kelledl, CoMKeciHime, Oyl 3JeKTPOHIBl  KYIIEHTKIIT
MPONOPIIMOHAIIIBI TOT JIET aTaJlabl.

ATKapyImsl MEXaHU3MHIH KipIiCIHAET1 JaOBbIIBIHBIH ©3Tepyi, MBICANbI, JIEKTP KO3FAITKBIIIBIHBIH,
aifHay >KHUTITIHIH JKaHa MOHTe JIeHiH OipKaibInThl e3repyiHe aibin Keieni. Ko3FalTKbIIThIH
WHEPUUSUIBIK KAacheTi OchUlail maiinma Oojanapl, COHIBIKTaH 1@ Oyl DIEKTp KO3FaITKBIII
WHEPIUSUIIBIK Mon JETl aTalajIbl.

Bbyn perre TomrapmaelH (U3MKANBIK TaOWFAThl KaHAAad HeMece KOHCTPYKTHBTI
OPBIHIATYBIHBIH KaHAal eKSHIIMTHIH MOHI ’KOK, 0acThICHI — TONTHIH KipiciHAeri XBxX(£) BIKITaIbI
Ke3iH/1e XBbIX(£) MIBIFBIC IIIaMAaChIHBIH Kajlail @3repreHairi.

[p1FpIc I1aMaChIHBIH KIpIC TaMaChIHA KATBHICHIH OTKI3€TIH KbI3MET JIET aTal Ibl, aJl TONTHIH
KIpICIHAET1 TIKOYPBIIITHI (POpMaHbIH 1a0bLIbl OapbICBIHA YaKbIT OOMBIHIIA HIBIFBIC KOJEMIHIH
©3Tepy CHUIAThl TONTHIH OTIEI CUTIATTaMachl JeT aTaia bl
Erep etneni cunarrama Oenruii 6oJica, OH/1a TONTHIH K€3 KeJIreH KIpic bIKMaJAapblHa PEaKIHSIChIH
aHBIKTAYFa KOHE JKYHEeHIH OeTabIChIH O0JpKayFa 00J1aabl.

ABTOMATTHI peTTey Kyhesnepinae 0ec TypJii TONTHI aXKbIpaTabl:

] TIPOITOPITHOHAIIITBI,
] WHEPIHSLITBI;

[ WHTETpaIysiay;

] capanay;

] TepOenTimI.

[TponopuoHanabl TONTA MIBIFBIC IIAMACHI KIpiC IIaMachlH KENIKNEeH koHe Oypmanamait
kartamaiael (3.10, a cyperi). IlponopumoHanapl TomTapra MbICall PETiHAE €Ki KeaeprimeH
TYpPAThIH KepHEY OOMTIIITI KeNTipyre 60aaap! ( op KeIepriaeri kepHey Oenrimke 6epred KepHey/Ii
alHBITIAN KalTanalael, OipaKk OJlaH a3 MOHJIE); PhlYaK (PBIYAKTHIH Oip MIETIHE KBUDKYBI OHBIH
€KIHIII MIETIHE KBUDKY MAaCIITa0bIH KalTaaaiapl).

NHepuusanblk  TONTaFbl  KIPIC IIAMACBhIHBIH ~ CEKIpMENi  ©3TepiCiH/Ie IIBIFBIC  IIaMachl
AKCTIOHEHITMOHAIIB 3aH OOMBIHINIA JKaHA/JaH OpHAJACTHIPBUIFAH MoHre TanmbiHanel (3.10, ©
cyperi). by 3aH

x4 Xt
KXol XD
Xel1) X0
. 4 .
1 1
a §)

3.10-cypet. [IpomopumoHanasl TONTapAbIH (@) >KOHE WHEPUUSUIBIK TomTapiablH (0) etmeni
CHUIIaTTaMAachl

74
X! i i
X Xnux2(’) X XKXJ(’) Xnuxl(’)
Xoa(1)
Xluxl(’)
an(l) / :
1 1 o 1
a §) B
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3.11-cyper. MuTerpauusuiaymsl TONTapAarbl Kipic IIaMachIHBIH TYPJi MOHJAEPIHAETi OTmemi
cunarramap(a ...B)

TOTI PEAKIMSICHIHBIH CHIPTKBI BIKITAJFA KiJipiCIHE aJIbIN KEJIETIH TONTHIH HHEPIHSUIBIFBIH OLU1ipe .
UIpHaiiel TONTapAa WHEPIMSUIBLIIBIK COJ TONTA YJIKEH MAacCaHbIH OOJYbIMEH IIapTTacajbl.
MBpIcalibl, KO3FITKBII POTOPBIHBIH HHEPLHUSUIIBI COT1 HEFYPIIBIM Korl 0oJica, 01 e3iHe Kipic acepi
eceOiHIe OCpiNTeH KETKi3y KEePHEYIMEH KEpHEY K31 OCNTUICHTeH alHAIBIC XHUUIIriHEe ACHIH
COFYPJIBIM Y3aK opi KaTThl €KIiHMEeH Xypeni. KoHaeHcaTopIblH CHIMBIMABUIBIFBl KAHIIAIBIKTHI
yikeH 00Jica, O TYCIpUITeH KepHEY/IiH IIaMachlHa JISHIH COFYPIIBIM Y3aK KyaTTaia ajaajbl.
WuTerpanusiiaymsl TONTA MIBIFBIC MIAMACHI KipIC IIaMACHIHBIH MHTETPaJIbIHA IIaManac. TypakThl
ama MHTerpaibl OIpTeric YIFasThlH HEMece KilllipeHeTiH maMaHbl OULTIPETIHAIrT OeNrull xKoHe
KIpiC IIaMachkl KaHIIAJIBIKTHI Kl 0o0Jica, HIBIFBIC IIAMAChIHbIH ©3repyl J€ COHIIAIBIKTHI Kell
6onans (3.11-cyper).

Erep kipic mamachsl TypakTbl Oip MOHHEH €KIHLIICIHE JKbLIJIaM e3repce, OH/a LIBIFBIC LIamMachl
ece/ll HeMece Kipic IIaMachl MOHIHIH e3repyiHe OalinaHbICThl KesOeynaeHy OypbllIIbIMEH Oipre
Oipreric KeMui (MbICAJIbI, SJIEKTP TI30€T1HAET1 KOHEHCATOPIbIH KEPHEYl HHTETpajFa 1mamMasac
e3repe/ii, 0J1 Kipic BIKMAIaphl PETIHAC KapacThIPhLUIAIB).

Capanayibl TONTa LIBIFBIC IIaMachl Kipic IIamMachlHAH TYBIHABI IIamMaMeH (AuddepeHiuanra)
MeJmiepyiec. YakpIT aFbIMBIHIA ©3T€pPreH Ke3 KeNreH [IaMaHbIH TYBIHABICHI  OHBIH
XKbUTIaMIbIFbIMEH TeH. (3.12, a cypet). Kipic 1aObUTBIHBIH ©3repy KbUTIAMIBIFBI HEFYPIIBIM KOTl
0o0Jca, IIBIFBIC IIAMACBIHBIH MOHI JIe COFYPIIBIM Kell. Erep Kipic 1maMachl caTbulbl TYpAE 3repce,
OHJIa IIBIFBIC JAOBUIBIHBIH MOHI TEOPHSUIBIK Typae mmekcis Oonaapl. LbHABFBIHAA Kipic
TAOBLTBIHBIH JKBUIIAMIBIFBIH J1a, IIBIFBIC TAOBUTBIHBIH MAaKCUMAJIIbI MOHIH JIe MIEKTEUTIH TYp:i
cedentep Oap.

bakpinay cypakrap:
1. ABTOMAaTTBHI peTTEy TYPAKTHUIBIFbI
2. APX tomTapblHBIH CHTIaTTaMaTapbl
3. TypakTbUIbIK
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3 boaim. /laTyuKTep

3.1 Takpipbin JIaTYMKTEPIH HETI3T1 cunaTTaMalnaphl

Kocnap:

1. Dnextp curHangapbl

2. DnexTp gabbuIIaphI

3. TypieHy QyHKIHSICHI

BapiblKk aBTOMATTBl JKyHeJep WIBIFYBl Ke3iHIe JJEKTP CHTHAIAAPBIH KAJBITACTHIPATHIH
JTaTYMKTEP/l naiinananaapl. byinap TemMeHie KopceTureH xKarjaiaapMeH OaiiaHbICTHI:
n DJNeKTp CHTHAIJAaphl aNTApIBIKTal KAalIBIKTBIKKA TE3 JKETyl MYMKIH, ajl JaT4uKTep
TEXHOJIOTHSUIBIK KYPBUIFBIHBIH Ke3 KeJITeH KOJI )KETiM1 KUBIH XKepiHe OpHaIacThIpbLIa Oepei;
[ DJeKTp CUTHANIAphl MBIH €Cere XbUIIaM apTa ajlajibl, SFHH, TEXHOJOTHSUIBIK ITapamerp
MOHIH 6JIIIETIII alnapaTypachlHbIH CE3TIIITINH MOH €cere apTThipyFa 0oJiajbl;
| OnekTp Aa0bUIIAphl a3 WHEPIUSHBI HEJICHIeH, OyJI OFaH YaKbIT KE3eHIHJET1 KbLIIaM
©3Tepill OTHIPATHIH TTAPMETPIIEP/Ii KalaFajan OThIPYFa JKOHE IIbIHANBI OMIpJie aBTOMATTHI XKYie
YKYMBICBIHBIH >KOFapbl )KbUTIaMIBIFBIH KAMTAMAaChI3 €Tyre MYMKIHJIIK Oepe/l;
| OnexTp AaObUIAapbl KEH TapajfaH TEXHOJOTUSIIBIK KYPaJAbIPAbIH KOMIIUIINIMEH HKYMbIC
KacayFa BIHFAWJIBI, OJap: KYMICHTKIIITEp, KOMMYTAaTtopiiap, OJJIEKTp KO3FaJITKBIIITAPEI,
ANIEKTPMArHUTTI perie KOHe OacKaiaphl.
DnexTpii eMec mapaMeTpiiepli 3JeKTp Ko3raylibl kymike aHanabipatbiH (OKK) nmatuukrep,
AJIEKTP KEepHEYl HeMece TOKTap reHepaTop Hemece OenceHauiep aen atananasl. Onap e3nepiHiy
KYMBICTaphbl YIIIH CBIPTKbI AJIEKTP SHEPTUACH KO31H KaKeT eTnenfl, ce0eOl Oyl sHEeprusiHbl
ONIApIBIH  ©37Iepl IIbIFapajbl, HAKThIpAK AaWTKaHIa, WIBIFBIC MAaOBUINAPBIH JKacay YIIiH
KYpBUIFBIHBIH HEMECE MPOLIECTIH SHEPTUSACHIH MaianaHaibl )KOHE MapaMeTpliepiH CUrHalIapra
aitHanpipaabl. by naunkTapMeH 3JeKTp SHEprusiChbiHa aifHaFaH MEXaHUKAIIbIK, JKapbIK, KbLTY
HeMece 0acka J1a SHeprusiap 607Iybl MYMKIH.
backa maTumkTepae MEKTPIiK eMeC YHEPTUSHBIH ©3repyl COJI JaTYMKTIH ©31HIH KaHmai na Oip
AJIEKTP TapaMeTpiepiHiH e3repyiHe aibil Keleal (OHBIH KEeACPTiCi, DJICKTP CBHIMBIMIIBUIBIFHI,
WHIYKTUBTLUIIT )KOHE T.0.). MYHIall TaTYUKTEP MapaMeTPIIiKk HEMece MacCuBTI aen aranaasl. Omap
AJIEKTP SHEPTUACHIHBIH ChIPTKbI KO31H/I€ IIBIFBIC JAOBUIBIH jKacay YIIiH Kepek.
Jatuukrepain KaHjgail na Oip MakcaTKa >KapamMAbUIBIFBIH aHBIKTAWTBIH HEri3ri CHUIaTTamachl
OoJlaTeIHAAD:

[ TYPJCHY QYHKIUSACHI,

n ce3IMTabIK;

n KaTeJiK;

[ CBI3BIKTBI EMECTIK;

[ HMHEPIMSUIBIFBI )KOHE OacKaaaphl.

JlaTyuKKe TEK MICKTeYyJi JMana3oHja bIKIal KacalThIH Ke3 KEJTeH cuUlarramMaliap jxapambl
(MbIcanbl, TEMIIepaTypa AaTYUr1 BICTBIKTAH ©31H1H epill KeTyl MyMKIH jKaFJaii/1a KaJIbIIThl KYMBIC
Kacal ajMamnIbI)
JlaT4MK VIINiH CHIIaTTaMaChIHBIH MOHI KENUIACHMIPUITCH TYPJICHIeH IapameTpiiepAiH e3repic
JMama30Hbl JATYUKTIH )KYMBIC TUAMa30HbI 1T aTauabl.
Typneny ¢yHkuuscel — Oy AaTUYMKTIH XIUBIF HIBIFBIC IIaMachl MEH XKip Kipic mIamachl
MOHJIEpiHIH apachlHAarbl Toyenaurik. OHbl He ¢GopMylnaMeH He KeCTeMEH Kepcerenl. ¥Kcac
JIaTyuKTep YIIiH XIIbIF eH XKip apachlHAaFbl MIaManac TOyeIAUTiK aHaFYPIIbIM:

X =KX

HIBIF  Kip
MyHJaFbl K — TypakTsl K03 HUIHEHT.
Byn ToyenminmikTiH KecTeci — TIK CBI3BIK, COHIBIKTaH Ja TYPACHYIIH MyHAal (yHKIHMSICHIH
CBI3BIKTHIK Jien araiapl. KemTereH naruukrepiae IIKi MmapamMeTpiepiHiH KeH JJIUara3oHbI
©3TepICIHACTI TYPJICHY (YHKIUSACHI CHI3BIKTHIK, COHIBIKTAH J1a OHBIH CHI3BIKTAHIBIPBHLIYBI YIIiH
mapa KoJijaHy Kepek (SFHM XIIBIF IeH XKIp apachlHIAFhl aMajac TOYeIUTIKTI aly YIIiH), eH
OonMaraH/a KYMBIC TUAa30HbI MIET1He, MBICAJbI, JAYUKTIH KOHCTPYKIHUSACHIH ©3repy apKbLIbI
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KOJI KeTKi3y KakeT. ChI3bIKTBIK €EMeC CHITaTTaMaMeH KYMBIC kacay/blH 0acka Tacuti — oHsl OEM
KaJIbIHBI eHT13y (cebe0i sxanama DEM skanapiHa e Mocenenep KokK).
S mar4mkTiH ce3rimTiri AaTYMKTIH XKip Kipic mapameTpiHiH OipJikke e3repreH Ke3iHae XIIbIF
HIBIFBIC JaOBUIBIHBIH Kajlail @3repeTiHIiriH KepceTkeH (MbIcaibl, TemneparypansiH 1 °C e3repyi
Ke3iHJe (Kipic raMacel) JaTYMKTIH Keleprici (IIBIFBIC IIaMachl) KaHIa oMFa e3repei). Ce3rimTik
AX1IbIF mbIFpIC IaMachiHBIH AXKIp Kipic IIIaMackIHa ©3repyiHe TeH:

S = AXmbir/ AXKip.

Mpicanbl, TemnepatypanblH 10 K e3repyine OaitnmanpicTsl Oip matumkre kexepri 100 Owmra
e3repai, an ekinmicinae — 300 Omra. Exi gaTYMKTIH KaWCBHICHI YJIEH CE3TITIKKE he? OpHuHE,
ekinmrici, onaa S =300 : 10 =30 (Om/K).

KeMiutik — IIBIFBIC 1IaMachIHBIH HAKThl MOHIHIH MIHCI3 ( IIbIHAIbl) MOHHEH ayBITKYBI, OJ
Ky)XXaTTapra CoMKec Kipic MapaMeTpiHIH OChbl MOHIHJE AATYUKTIH IIBIFBICBIHAA OOJIYbI THIC.
AOCOJIOTTI )KQHE CaNBICTBIPMAJIbl KATEINIKT1 aXKbIpaTabl.

AOCOMIOTTIK KaTeliK — OyJI IIbIHAWBI KOHE MIHCI3 MOHJAEP apachlHIAAFbl allbIpMa; OJ1 LIBIFBIC
miaMachl Cekuial Oipiikrepae eumeHenl. Mpicalbl, JaTYWK KEAEPTiCIHIH MIHCI3 IIaMachl
TeMIlepaTypaHblH OepinreH MoHIHIH o3repyl ke3iHae 100 Omra TeH OOJybl KepeK, al OChI
TeMIEepaTypablFbl OHBIH HIbIHAMBI kKeaeprici 105 Omra TeH.

T, K 4,2 43 18,2 90,1 90,3 100,0
R, Om [585,99994  |557,50552 49,27075 2,87548 |2,87191 2,21236

byn perte, aGCONIIOTTI KaTeNIiK MbIHAHBI KYPaW/Ib:
5X Xurbir. meH XmbiF.MiH 5 (OM).

JlereHMeH aOCOIOTTI KaTeNK HAKTHI JAJAIKIICH KbI3MET Kacai anmaiiabl. IlIpiHBIHIA ma 0i3
100°C mamaceiaarel Temrepatypanbl 1°C aOCOMIOTTI KAaTENIKIEH OJIIeceK, OHJa KaTelik 1
%Kypaiinel, an Oyl >kamaH kepceTkiml emec. bipak mom conm 1 abcomtorTi Karenikmnen 5°C
aMachIHAAFbl TEMIIEpaTypaHbl eimiecek, oHaa karemik 20 % xypaiabl. CoHABIKTaH 1a
CaJBICTBIPMAJTBl KAaTEJIK YFBIMBIH €HTi3el — OyJI aOCOIOTTIK KATETIKTIH MIBIFBIC IIaMAChIHBIH
MIHCI3 MOHIHE KaThIChI, Y%o:

VX = (5X/Xupir. minceiz) ' 100.

JIaTuuKTiH HAKTBUIBIFBI JKaibl OyJaH Ja TONBIK akKlap ajayra KeNTIPUIreH KaTeliK MYMKIHJIK
Oepeni, 0J1 MaKCUMaJabl a0COMIOTTIK KATENIKTIH OChI JATYUKTIH JKYMBIC ayKbIMbIHA apHaJIFaH
MaKCHUMaJIJIbl IIBIFBIC IIaMachl MOHIHE KaThIHACHIH OUIIipei, %o:

YXkent = (5XTax/XuIblf max) 10°.

byn KaTemikTiH MOHIH 9[eTTe, JATYMKTIH KYXKaThIHAAa KOPCETUINeH HAKTBUIBIK KJIAChl aHBIKTaH
ayajpl.

CBI3BIKTBI €MeC — JATYMKTIH TYPJICHIIPYIIl KBI3METIHIH CBI3BIKTBIKTaH aybITKybl. Erep ne
CBI3BIKCBI3/IBIK YJIKeH Oojica, oHga DEM-1a oHbIMEH OailaHbICTBI KaTeNKTepAl a3alTy YIIiH
apHaiibl KecTere Ty3eTyJep eHrizelli (KUChIK CaThblIaHFaH).

Mpeicansl, TCAJ[2-CP  paTuuridniqy >KeKe CHUIATTaMachlHBIH KOpiHiCTepi MaT4MkTiH T
Temreparypacsl MeH R keneprici apacbinia Toyenaunik 4.1- kecrene kepceriireH. MamiMer a1
oceraai ganaikre DEM »xanpiHa eHeql.
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WHepuusnbuIbIK JATHYMKTIH KBULIAM 63TePEeTiH Kipic mapaMeTpiHiH TYPJICHYIH *KYy3ere acblpaThlH
KaOineTin cunarraiiapl. Erep naTuuk TypiieHTeH mapameTpliH e3repiciHe yirepe aiMmail jkarca,
OHJIa TMHAMMKAJIBIK JIET aTalaThlH KOCBIMINA KaTelik maiina 6omanel. TypiieHreH mapameTpaiq
©3repy KbULIaMIBIFbl KaHIIAIBIKTHI YIKEH 00JICa, OJ1 COHIIAIBIKTHI )KOFapPHhI.

[Naiinanany Ke3iHJeTi TaTINKTEP IiH MaHbI3/Ibl CUIIATTAMAChl OHBIH ©3apa aMacybl OOJIBIIT
ecenrreneni. Erep natuukrep e3apa aMacKpIi 00Jica, OH/Ia JATYUKTIH OY3BUIBINT KaTapAaH [IBIFBIIT
KaJIFaH JKar/IaibIHa OHBI COJI TypJeri 0acKa JaTYMKTEPMEH aybICTBIpyFa 001apl, 6acKkapy >koHe
OakplIay KykeciHme OymaH Oacka enrkaHaai e3repic jkacayablH KakeTi )koK. Kapcel xarmaiina
JATYUKT1 ayBICTBIPYMEH KaTap, Mbicasibl, JEM- narbl caThUIaHFaH KECTEHI 1€ aybICTBIPY KEepeK.
Haruukrepmin 0Oacka Ja CHIIATTaMachlHBIH apachlHIA CEHIMIUTIKTI, TEXHOJIOTHSUIBIKTHI,
TYPaKTbUIBIKTBI, THCTEPE3UCT] aTal alTyra 0oJaabl (SIFHU, KIpIC I1aMachkl MapaMeTpiHIH e3repic
OarbITHIHBIH IIBIFBIC IIAMACHIHA TOYEIAUIIIHEH).

JlaTuukTep onepaTopra LIbIFAThIH Aa0BLIAAp YIIIH MMapaMeTp MOHIHIH TYpPJIEHY Ti30€riHeri eq
QJIFAIIKbl KYPBUIFbI OOJIFaHIBIKTaH, OJIapbl aFalliKbl TYPJICHIIPTIILITEp e KU1 aTai bl

Bakblnay cypakrap:
1. DJIEKTp CUTHAIAAPBI

2. DnekTp nadbLIIaphl
3. TYpJIeHY (Q)YHKIIHSICHI
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3.2 Takpipbin TeXHUKAJBIK NapaMeTpJIepAiH IATYMKTEPi
Kocnap:

1. JlaTuukrepaid Typiepi

2. AUnFamkbl MEXaHUKAJIBIK TYPJICHIIpTimTep

3. ByphIITHIK KBIIKY

AllyaH Typii JaTYMKTEepIiH YJIKeH Mmemmiepi Oap. OHma Typii (U3UKAIBIK IIaManap
apachIHAAFBl TOYESNJIUTIK TeH TYPIl (PU3MKAIBIK KYOBUIBICTAp MailalaHbIIaIbl. TaTIUKTEPIl 9p
TOTIKA apHAJIFaH JKaJIbl Oenriiep OoibIHIIA OipIKTipyre 00Jiaap! (TONTACTHIPYFA).

Mpicanbl, SJEKTPMAarHUTKE, MKBbUIyFa, ONTHKAIBIK JKoHE Oacka ga KyObUIbICTapra
HETI3JIEJITeH JTaTYMKTEepAl OeJieKk KapacThlpyFa OoJiajibl, HEMECE OJIapJbl TEXHOJOTHSUIBIK
napameTpJIepiH e3repy Typi OOWBIHIIA TONTACTHIPYFa OOJIAIbI: KBUDKY, KBUITAMIBIK, KYIII,
TeMIeparypa XoHe T.0. COHJBIKTaH Jla JAATYMKTEpPJiH aTayblHa, 9JIETTe, KIPIC TEXHOJOTHSUIBIK
napaMeTrpi MeH (MbICalibl, KBUDKYBIH) TYPJIEHY KaFuJachlH Ja KepceTell (MbICalbl,
MHIYKTBTUIIKTIH ©3repiciH). TonbIK aTaybl — >KbUDKYIBIH MHIYKTUBTI )KbUDKYBI.

JlaTuukTepaiH TYpJepiHiH, KOHCTPYKIMICBIHBIH OHE TaHOAChIHBIH TYPJl OHIIPICTIK
cananapjaa KOJJaHbUIAThIH dpajyaH TYPJEPIHIH KONTIriHe OaiIaHbICThI TaTYMKTEPAl TYpJECHTeH
TEXHOJIOTHSUIBIK TTapaMeTpIepiHiH Typl OOMbIHIIIA TONTACTHIPHIIN, OJAP/IbIH )KYMBICBIHBIH Olp FaHa
KaFUJachblH KapacTbIPaMbl3.

Erep ke3 kenreH TeXHOIOTUSUIIBIK MPOIIECTI KapacTapcak, OH/1a oJap bl MbIHAal oneparusiapabl
Oenin Kapayra 0ojaapl: OYHBIMHBIH HEMEce acmanTapblH KbUDKYBI, KbI3y, KYIITIK 9cep €Ty,
KBICBIM Kacay, TYpJil 00beKTLIep/IiH KalbIObIH, KYiiH OaKblIay, CaHbIH €CEITey KoHe T.0.

byn onepauusnapasl KOJIMEH OpbIHAAY Ke31HJE ’KYMBICIIbIIAP TYpPJIl ©JIIErill acnanTapbl MeH
KypaiiapblH naijanaHaapl. TeXHONOTHANBIK MPOLECTIH aBTOMATTBIFBl JATUUKTEPIl OapIIbIK
rapameTpJiep MpOIECiHE dcep eTeTiH ejIIey MeH Oakbuliay YIIH MaigaJaHyabl Tajlall eTe.
JIaTYMKTEpAIH IEKTP Aa0bUIbIHA KBUDKYAbI, KbUIJAM/IBIKTbI, KYIIT, KbICBIMbI, TEMIIEPATYPaHbI
KaJlail TYPJICHIIPETIHIH JKOHE OJIap/AblH OOBEKTUICP/IIH Kyl MEH CaHBIH KaJlail aHBIKTAHTHIHBIH
KapacThIpaMbI3, COHBIMEH Oipre, OyJI JaTYUKTEP/IIH HETI3T1 CUTIaTTaMachliH OaraiaiiMbI3.

AJIFallIKbl MeXaHUKAJIBIK TYPJeHaiprimrep

bi3 anexTp naObuigapblH KaJIbINTACTHIPATHIH JATYUKTEPAl KapacThIPbIN >KATBIPMBbI3, JET€HMEH,
JMATYMKTI KaHJak 1a Oip TYpAEHIIPYI SJIEKTPIIIK eMeC IMapaMeTpAiH AJICKTp AaObUIbIHA TiKeIeh
naianany MyMKiH eMeC HeMeCe MaKCaTThl eMecC Karaaiiap aa 6onanel. OHmai skarmaiaa Oy
rapameTp/i 3JEKTPIIIK eMecC IapaMeTpre TYPJICHIIPETIH apaiblK KYPBUIFbIHBI ITal1anaHaibl, OipaK
OJI BJIEKTP CUTHAJIbIHA 9p1 Kapail TYpJCHYT€ bIHFAJIbL.

CBI3BIKTBIK KBUDKYIBIH apajblK TYpAeHAIprimTepi. MUIITUMETp yieCiHEH OHJIaFbIH CAHTUMETPTE
JEWIHr1 JUama3oHAarbl ChI3BIKTBHIK JKBUDKYJIap 3JEKTp Na0buliapblHA KETKUTIKTI TYPAE >KEHLT
e3repei, Oy xailsibl opi Kapail KapacTbIipaMbl3. JlereHMeH, IIaFblH KbUDKYABIH HAKThI TYPJIEHY1
Tap JKYMBIC JTMANla30HbBIMEH HeMece OyJI JaTYUKTEPIIH TOMEH CE3TITIMIMEH JKHi MIEeKTeIe ], ajl
VJIKEH JKbUDKYJIapa NaTYUKTePIiH KoleMi Je YIKEH O00abl.

ConbiMeH  0ipre, CbI3BIKTBIK JKBUDKYABl  TYPJACHIIPETIH  KapamablM  MEXaHUKAaJbIK
Typaenaiprimurep ae Oap. Ounap carar TypiHAErl WIAFbIH JKbUDKBIMAJIbBl HHAMKAaTOpJapAa
naiganaHblIaabl.

ByphIITHIK KBUTKY a

} ST Y
CLI3LIKTLIK KBLDKY

X
4 - cypeT. CpI3bIKTBIK )KbUDKY/IbI OYPBIIITHIKKA TYPISHIPTILI
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BypbIIITHIK KBUTKY (aliHaIy) MaHbI3/Ibl KACUETTEPIE UE:

Ke3 KeJIreH MOHTe JIeHiHT1 OYpBUTBIC OYPHINIBIHBIH YIIFAIOBI IaTYMK OJIIIEMIHIH YJIFAIObIHA aJIbIIl
KeJIMEH/Ii, aliHaJIMaJIbl JICHE oJIIIeMiMeH OaiIaHbIChI JKOK.

Bypbuibic OypbImIbl TEK TYPIACHAIPTil KOHCTPYKIMSACHIMEH IIEKTENEHdl, JKOHE KYPBUIFBIHBIH
e3repicci3 emmeMi Ke3iHe e oTe KilIKeHTall Hemece oTe YIKEH 0O0JTybl 1a MYMKIiH.

CBI3BIKTBIK KBUDKYIBIH OYpBIIITHIKKA ©3repyi Ke3iH/e TICTi JOHTeNIeKIeH TYHiCeTiH TicTi

CBI3BIFBI Oap IITOKTHIH KOJIAHBUTYHI (4.1- cypeT). LLITOKTBIH ®KBUDKYBI KE3iH/IE TICTI IOHTEIEKTIH
X JKbUDKYbIHA I1aMaac a OypbllibiHa OYpbLTYBl OOJIaabI.
Carart TypiHeT1 HHAUKATOPIIapaa 9pTypiii TicTepi 6ap Oip-OipiMeH Ti30ekTene OailaHbICKaH TIiCT1
JIOHIeNIeKTepAl NaijanaHaabl, COHbIH apKachblHIa KIIIKEHE FaHa OpbIH alIMAacThIpy (MBICAJIBL,
OipHele >Xy3 MWUIUMETPre) TI30€KTeri COHFBI TICTI JOHIENEKTl. ByphINIK Kapail OHIIAKTHI
rpagycka OyphITybIHA AIIBIT KeJeIi.

KommioTep THIIKAHBIHBIH JKBUDKYBIH TYPJICHAIPTIII OCBIFAH YKCAC JKYMBIC JKacaupl,

0ipaK OHJIa IITOKTHIH OPHBIHA KIITKEHE Iap KOJAAHBUIAIBI, OJI KOFAPFbl OCTTE KBUDKBIFAH/A
©31HE CHIFBIMJIAJIFAH OYPBUTHIC OYPHIIIBI ONITUKANIBIK TATYUTIHIH OChIH alHAIBIPAIBI.
[larbiH Memepaeri MyHaai TYpJIeHIIpriliTep oTe KeH Auana3oHFa ue, ouaa 0ip raHa KillkeHTal
KaTelik cakranassl (carat Typinaeri uaaukaropiapaa 0,01 mm.temen). by o3 ke3erinme ete a3
KOHE OTe KOIl KbUDKYAbl HaKThl aHBIKTAy YIIIH Oip TypieHAIprilTi naijagaHyra MYMKIHJIK
oepei.

Kym meH KbICBIMHBIH apaiblk TypiaeHaiprimTepi. Ky meH KbICBIM  JeHeHi
nedopmaHusIayra KaOUIeTTl, sSIFHU, OHBIH ()OpMachl MEH OJIIIIEMIH ©3TepTe ajlabl.

Erep nedopmanmst cepminai 6osica, siFHU, 9cep asKTaJFaH COH OYPBIHFBI KaJILIOBI MEH OJIIIIEMIHE
Tycce, OHJa MyH/ail ieHe nedopManusara KbICBIM MEH KYIITI TYPJICHIIPYII PETIHAE KOJITaHBLITYbI
MYMKIH, OJ1 JICHE MYIICCIHIH OyYpBIITHIK HE CBHI3BIKTHIK JKbUDKYBIHIA KepiHeml. MyHnait
TYPJICHIIPTIIITI MEXaHUKAJIBIK CEPIIH/I TYPJICHIIPTIIITEp IS aTaibl.

MyHnpaait TYpAiH KapanaibiM TYPJICHIIPYII KYIIi

— cepimne HeMece 03¢k (CTep:keHb). byl TypaeHaiprimTepre Ky canbiHaas! (puc. 4.2).
Kymtin ocepiHeH cepirnre co3bLIabl

4.2-cypet. KymTi >kbUDKBITY B! TYPIACHIIPY

MOHE KBICHIIA/IbI )KOHE OHBIH OCKITIJIMET1H YIIBIHBIH KbUDKYBI opi Kapail ®KbUDKBITY JaTYUKTEP1
JIeTl KapacThIPBUIATBIH AJIEKTP CUTHAIbIHA aifHamybl MYMKiH. CTepXeHb Jie CO3bLIa/bl KOHE
KUBIPbLIAbI, OIpaK OHBIH Ae(hOpMaLIUACHIH, 9/IeTTe, 6Te a3 00IybIHA Opaif, OHBI Opi Kapail )KbUIKY
JaT4UriHe emec, aeopMmanusra TYpACHIIpyre NaijanaHy BbIHFaWIbIpak, Oyl 3 Ke3eriHje
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neopManusIaHFal JACHEHIH KOFaprbl OCTIHIH OTe a3 KBbUDKYBIH KaOBUIIAMIBI KOHE OJIap/Ibl
Na0bLIFa aifHAJIBIPA/IbL.
JleHeHIH OKbpUIIaM KO3FalIybl Ke3iHae o Tipekke Kym camafpl. COHABIKTaH — KYIITI
TYPJICHAIPTIITEPAIH YASTKIIITI 6JIIIey YIIiH MaiganaHbUTybl Ja MYMKIH.
Cy#BIKTBIK KBICBIMBIHBIH HEMECE I'a3 KbICBIMBIHBIH TYPJICHAIPTilmTepi OOJIBII jKapraKiia KaObIH1a
OpHAaJACKaH TOJBI BIIBIC €CENTEeNe/l, 01 ©31HIH OapiIbIK KOFapFhl Ka0AThIH/IAa KBICKIMJIBI Ce3el
(4.3, a cyperi). XXaprakmaHblH MalbICYbI BIKITAJ XKacay HOTWIKECI 00Jaabl, SFHH, nedopMarus
HeMece JKBUDKY JaTYri apKbUIbI apThIHAH JICKTP CUTHAJIBIHA alfHAJIATBIH OHBIH KOFApFBI OCTIHIH
neOpMaITUSCHI.
Tl'oprnenren bIABICTBIH KaObIpFachl KbICHIMFA OaiIaHBICTBI Je(OpMalUsIaHFaH DIEMEHTTED
00bIN caHanmaAbl (MyHAal bIIbIC CHIIb(OH JAen aTanazisl) (4.3, 6-cyper). byn xarnaiina KbicbIM
KaObIpFaHblH CUIh(OH KaOblHA Kapail CBI3BIKTHIK KBUDKYMEH CO3BUIYbIHA aJlbIll  KeJel.
KpbICBIMHBIH TYpJIEHY CE3TITIMH YIIbl JOHEKEPJEHIeH CUJIb(QOH/IbI IIUBIPUIBIK TYTIKIEH
aJIIMacThIPy apKbUIbI YIIFaiTyra 60manel (4.3, B cypeTi). KpIChIM KYIIIMEH TYTIK IIUBIPUIBIK OChIH
aifHamBIN TapKaiael. TYTIK COHBIHBIH CBHI3BIKTHIK JKOHE OYPBIIITHIK JKBUDKYBI IIBIFBIC IIaMachl
Ooua anafpl.
Temmeparypanbl apaiblK TypieHaiprimrep. TeMmnepaTypaHbl eimiey Ke3iHJe OHBI CHI3BIKTHIK
XKoHEe OYpPBIITHIK KBUDKYFAa ©3TepTeTiH KYPBUIFbIHBI MaifanaHaabl. byn ymiH Oumeranigax
KacaJFaH JKaJlak oHe IMUBIPIIBIK MPYKHHATAPIBI KOJIaHaab! (4.4-cyper).
=

e =

BUHES =

| =]

T —— T
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4.3-cypet. KpICBIMIIBI TYpIICHIIPTIIITED:
a — aprakThl; 0 — CUIb(OHIBIK; B — KYOBIPIIBI

Koty neri
a 0
Puc. 4.4. bumeranasl TypieHaiprimep:
a — JKaJIMaK; O — IIUBIPIIBIKTHI

bumerann — Oyn ekikabaTThl Tabak (JIHMCT), OHBIH KabaTbhl TEMIEpPaTYpalblK KEHEHO
K03 dUIIMEHTIHIH KeHEeliMeH Oip/ieH epeKIIeNeHeTIH MeTalul. TeMreparypa KeTepuIreH Ke3/e
Ka0aTThIH Oipeyl eKiHIiciHe KaparaHna y3apajbl. KabaT IoHeKeplIeHIeHAIKTeH IJIaCTUHAHBIH
MalbICybl HE IIUBIPIIBIKTBIH Oypanybl MYMKiH. byn TypiaeHaiprimTiH Kipic mamacbl —
TEeMIEepaTypa, WIBIFY I[IaMachl — CBHI3BIKTBHIK XKOHE OYPBIMITHIK >KbUDKYTap. byn skarmaiina
nedopMmaiusi TemIepaTypaHblH e3repyiHe Iamanac Oonajabl, SFHU, TYPACHAIPY KbhI3METI
CBI3BIKTHIK. MYH/Iall TYpJACHIIPTiITep dMEKTP YTIriHIH TeMIepaTypachlH PEeTTereH Ke3/ie HeMece
ra3 IUIMTAChIHBIH TeMIIepaTypa KOPCETKIlIiHAe KOJIJaHbLIaIbI.

Ky, KbIchIM %oHE TeMIepaTypaHbIH KapacThIPBIIFaH TYPIASHAIPTiITepl KapanaibiM, a3 KeJeM/Il,
TYpJIEHYJeT1 KaTeniri ogerre, 1% Kypaisl.

bakpuiay cypakrap:
1. JlaTuukrepniH Typraepi
2. AnFamkpl MEXaHUKAJIBIK TYPJICHIIprimTep
3. ByYpBIITHIK KBUDKY
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3.3 Takpipbin JaTuukTepain TypJiepi
Kocnap:
1. ChIBBIKTHIK KoHE OYPBIIITHIK OPbIH aJIMACTBHIPYILbI TATYUKTED
2. dotopesucrop
3. ONTHKAIBIK TETIKTEP

CBI3BIKTBIK jK9HE OYPBIITHIK OPBIH aJIMACTHIPYIIBI TATIUKTEP

PeocrtarThl naTunkrep. by qaryukTepain HETi31H peocTaTrTap Kypaiabl, OJ1 OKIIayaFbIIl
MaTepHaIZIaH JKacallFaH JKaJlaK >KOHE CaKWHaFa OpalifaH IUIACTHHA, OFaH OIPKAJIBINTHI i30eH
OKIIayJIarbllll ChIM opaiFaH (4.5-cyper). CbIMHBIH MaTepuajbl MaHIAHUH, KOHCTAHTaH, HUXPOM
HeMece 0acKa )KOFaphl YJIECT1 JJIEKTP KeAEPriCIMEH )KacalFaH KOCaaaH Typassl. [I1acTHHCHIHBIH
LIET1HAET1 OKIIAYJIaFbII ChIMIAp Ta3apThUIFaH KOHE METaJll YCTIMEH OlpHelle cepimnmeni TYpAeri
mieTka ChIpFuibl. To3yFa TO3IMAUIIKTI apTThIPy YUIIH IIETKAHbI KYMICTEH, IUIAaTUHAJAH >KOHE
OpapIbIH KOPHITHAChIHAH YKacal Ibl, ajl IeTKaHbIH cbIMFa KbIChIMBIH 0,1 H aceipmaiinbr.
XKanmak peocTarThlH Kipic MapaMmeTpl — IIETKaHBIH CBI3BIKTBIK JKBUDKYBI, ajl CAaKHMHAJIBIK
rapaMeTpl — OHbIH OYPBIIITHIK KbUDKYBI. J|aTUMK peoCTaThIHBIH IIBIFBIC IIAMACHI

| N §

' !/////3/-//////////)‘-‘

-

a

4.5-cypert. PeocrarTap:
a — JKaJimax; 0 — CaKMHAJIBIK

— CBIM OOJIITIHJIET] IIeTKa MEH PeOCTATThIH Oip *aK YIIBIHBIH apachIHIaFbl O€JICeH 1 Kapchliacy.
[IleTkaHbIH aliHAIBIMHAH aiHAJIBIMFA KO3FaIybl KE31HJIET1 KApChUIBIKTBIH ©3repyl CaThlIbl TYPIIS
0oJica Ja, MIBIFBIC IIIAMACBIH YKCAc I1amMa peTiHe KapacThIpajsl, ce0edi, «bacmanimaky mamMachl
a3. «banangakTey a3alTy YIIH PeOCTaT KaPChIIBIFBIH XKIHIIIKE CHIMMEH IIBIPMAaIl Opart TaCTaiIbl.
PeocrarThl gaTdyuMKTEp CYHMBIKTHIKTBIH KoJjeMi MEH AcHreliH ( 4,6, a Cyper) ejmieyre apHaJFaH
KaJITKBIMEH Oipre, KYIITi, KbICBIM/IBI HEMECE KYIII MOMEHTIMEH OJIIIIeyTre apHaJIFaH MEXaHUKAJIBbIK
cepinmeni TypiaeHaiprimrepmen Oipre (4.6, 6 cypeT) maigaaaHbUIa b, OJap/Ibl )KYMBIC OPHBIHBIH
KBUTKYBI TYpalbl aKmapar ajy YIIiH aTKapyllbl MeXaHU3MAepMeH Oipre Ui naianaHabl.
JlaTYMKTEpAiH CHIMBIMABLIBIFBI. CHIMBIMIBI JTATYMKTEP JKYMBICBIHBIH Heri3inae C KOoHAeHCATOp
CHIMBIMIBUIBIFBIHBIH OHBIH T€OMETPHUSUIBIK KOJIEMIHEH TOYeNAUIIri JKaTelp: S Kopiiay aimarbl
JKOHE OJIAPJIbIH apachIHAarbl d KallIBIKTHIFbI:

C =sBS/d,

MYH/Ia €a — KOplay apachlH/ia TYPFaH MaTepHaIbIH a0COMIOTTI AUAICKTPIIK OTIMALIIT.

a
4.6-cypet. PocTaTThl naT4uKTEp/i KOJIAAHY:
a — CYUBIKTBIK ICHI'€HiH OJIIIIeY YIITiH; 0 — CYHBIKTHIKTHIH HEMEC T'a3/IbIH KbICHIMBIH OJIIIIEY YIITiH;
1 — KanTKpI; 2 — KOPCETKIII alHATYBIHBIH OChl; 3 — PeoCcTaT KO3FAITKBIIIBI
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4.7-cyper. LllaFbiH KBUDKYIBIH CHIABIMIBUIBIK JATYHT1:
a — XYMBIC KecTeci; O — KbICBIM/IBI OJIIIeyTe KOJIIaHy

blapic maruurinig kipy kejemi OipAeil KopiiayablH OacKacbIMEH CalIbICTBIPFaHIaFrbl OpbIH
aybICTBIpYbIHA (KYpBUIBIMBbIHA Kapail) HemMece 3aTThlH AMAJIEKTPUKAIBIK OTKI3TIITINIHE Kapail
KEJUIIK HeMmece OYpBIITHIK, aj IIBIFBICHI 3JIEKTPBIABICTEIH ©3repyl Oonanpl. IllareiH opbiH
aybIcy/bl (1 MM AeliiH) esiey YIIiH JaTYUK KOpIIay apaibiFbIHAaFbl d caHbLIaybIHBIH 63repyiMeH
KoJimaHbeuiagel. (4.7, a cypet). MyHaail 1aT4uK KbICBIMHBIH OacTarkpl KaprakThl OHACYIIICIMEH
Oipre JEKTPIIIK CUTHAJIJApJAarbl KbICHIMIAP/Ibl OHJEY YIIIH KOJJAaHbUIaJbl. YJKEH OYpBIIITHIK
OPBIH ayBICTBIPYJIAPAbIH bIJBICH ayJaH ChI3bIFbIHA OAaMIaHBICTBI OOJIFAaHABIKTAaH, OHBI OJIIIEY YIIIH
e3repMelni ayaaHabpl S KopIiay »aObIHABICKI 0ap, COHABIKTaH KO3FaJIMalbl TUTIMIIECT OyphUIBIC
OypbllIbIHaH OacTalaThlH BIABIC JNaT4Wri KojjaHbuiansl. (4.8, a cyper). Onpmail naTdukrep,
MbIcalibl, KyObIp JKeJici HeMece YIIaK peJii KalKbIIIbIHBIH OYpbUIbIC OYPBIIIBIH aiKbIHAAY YIIIH
KOJIIaHBUTYbl MYMKIH. YJIKEH CBI3BIKTBI OpPBIH aybICTBIpyJapFa KaTbICThI ©JIIEM Il LUIUHAPIIK
KOpIIAybIHBIH >KaObIH aynaHbl Oip KOpIIayablH EKIHIIICIHEe KaparaHJarbl OOMIBIK OpPBIH
ayBICTBIPYHI TIK OJIIIEMIEC OOTIHTCH TUAICKTPUK KOMETIMEH eJeyre 0onansl. (4.8, 6 cyper).

a 0
4.8. cyper. Kopiray >xaObIHAapBIHBIH BIABICTHIK TATYMKTEP1 ©3repMelli aJaHBIMEH (TUIIIIKTepMEH
KO3FaJIMaJIbl 3JIEMEHTTIH OPBIH ayBICTHIPY OAaFbITHI KOPCETUITEH):
a — Xaimnaxk 0 — IWIMHIPIIK

Erep chiHAnaThlH MaTepUaIbl HMAJIMHAP IIIHE CaJbI, OHBI AMIJICKTPHUK PETIHJC KOJIaHATHIH
0oJIcaK, HUJIUHADP TYPIHJIE OPTAJBIK OUTIKIEH ICTEIIHIeH yKcac JATYMKTI MaTeprasl (MbICAJIbI,
TJIIIBIK HEMECEe JOH) bUIFAJIIBUIBIFBIH OJIIICY YIIIH KOJIIaHyFa 0ojaasl. Marepuaiiarbl bUFal
OHBIH  JUAJICKTPUKAIBIK OTKI3TIITINIH JKOHE  COMKECIHIIE MYHIall  KOHJIEHCATOPIbIH
CHIMBIMIBUIBIFBIH alTapibIKTall e3repTeTiH 0oianbl. bIABICTBIK HaTUMKTEPiH epeKIIeNniriHe
OJIapJbIH KapamalbIMIbUIBIFGI, IAFBIHABIFEI )KOHE YKOFaphl Ce3IMTAIBIFBI XKaTalbl (erep MIbIFY
curHainsl petigze 500 B/mwm neitiHri KoHAeHcaTTarbl KepHey/l KapacTbipcak). OnapibIH KeMIIUTIr i
- IMKI KeAepriciHiH KeNTiri (COHIBIKTAaH UIBIFY CHUTHANBIHBIH KyaTbl a3), TemIepaTypara
TOYEJIJIUTIrT KOHE JKOFapbl JKUUTIKTEr1 e3repMeli Ke37eH KyaT KakeTciHyl. bysn kemmimikrep
BIIBICTBIK JATYMKTIH 3aMaHayu TONTaMachlHa *KoWbuFaH. Onap Ka3ip KipiKTipuIreH KyImenTKil,
KEepHEY OHJIETII JKOHE T.C.C asiKTaJFaH Kypals TypiHie. [laTuukrep TypakThl KEpHEY Ko3IepiHeH
KyaT anajibl, OJIap/IbIH IIBIFY KOJIeMi TYPaKThl KEpHEY HEMece TOK.

bIABICTBIK MAaTYUKTEp OPBIH AYBICTHIPYABI, TacMalap/AblH >KOHE >KaOBIHIAPBIH KAJTbIH/BIFBIH,
MaTepHUanAapAblH bUIFAIIBIIBIFBIH OJIIICY YIIIH KOJIaHbLIA IbI.

DNEeKTPOMArHUTTI JATYMKTEP DIEKTPOMArHUTTI JaTYUKTEPIIH KYMBIC ICTeY HETri31 aieMeHTTepre
MEXaHUKAIIBIK BIKIAJl €Ty apKbUIbI TY3UIETIH MarHUTTI Ti30€KTIH CUITaThIHA OailIaHbICTHI 00JIabI.
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DNEeKTPOMArHUTTI JATUYUKTEPIiH OPBIH aybICTBIPYBl O0JIaT HeMece NepMallIoeNbl TLTIMIIE,
depput Hemece Oacka (eppoMarHWTTI MaTepHalaH XoHE Oip Hemece OipHerne opamMaaaH
ICTeIIHreH MarHuT ChIM ©3€TiHEeH Typajbl. MarHUT CHIMHBIH OPBIH aybICTBIPYBI OHJETIIITIH Kipy
MeJIepi OOJIBII ecenTeNeTiH KbUDKbIMANbI A1eMeTi 6ap. OHai JaTYMKTepAiH HHIIYKTUBTI )KOHE
TpaHchOpMaTOPIIBI €Ki TYpi O0TaIBI.

[Ipuntmn pa®oOThl WHAYKTHBTI AATYMKTEPHAIH >KYMBIC icTey TopTiObi 4.9 cyperinme OepiireH.
JKBpUDKBIMAIBI 3JIEMEHT 39KIPAIH JKBUIKYBI ©3€KT1H )KBUDKBIMANTHIH OOJIIriHe KaparaHaa MarHuT
CBIMBIH/IAFBI aya CaHbUIAYBIHBIH CHIHE ©3Tepic okeneni. by 3 ke3erinae mbiFy Keiemi 0OJIbITT
€CEITEeNICTIH JaTYMKTEP Opamachl MHIYKTUBTITIHIH ©3repiCiH TyAbIpaabl (COHABIKTAH Ja OHbI
«OPBIH ayBICTBIPYABIH WHIYKTHBTI TETIrl» AeN aTaier). 39KIipIiH OpBIH aybICTHIPY Ke3iHIeri
MAarHUTTIK aFbIM ©3Tepici

4.9 cyperTe KIHIIIKE ChI3BIK ChI30aChIMEH KOPCETUITEeH.
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4.9-cyper. CaHpuTay ayaHbl ©3repreH HHAYKTUBTI TETIK dKYMBICBIHBIH ChI30achl
4.10-cypert. CaHplay €Hi ©3repreH WHIYKTUBT1 TE€TIK )KYMBICBIHBIH ChI30acChl

Kimkene canpliaynap TYCBIHIAFbl ©3repy (PYHKUMSICH CBI3BIKTHIK Oonazbl. COHIOBIKTaH OHAAN
terikrep 0,01 MM-meH OipHele MUJUTMMETPre ACHIHT1 OPBIH aybICTBIPYIBI OJIIIey YIIIH
KOJI1aHbLIaIbI.

15 ...20 MM JIeHiHT1 OPBIH ayBICTHIPY/IBI OJIIICY YIIIIH ©3repMelli CaHblIay ayIaHbl 0ap UHIYKTHBTI
TeTikrep KosmaHbutaabl. ( 4.10 cyper). MarHUT ChIM CaHbBLIayblHA €HTI3UICTIH >KBIIKBIMAJIBI
AJIEMEHTTIH Kaiibl Kipy napameTpi 6oubin ecenreneai. 100 MM IeiiHT1 OPBIH ayBICTHIPYIBI OJIIICY
YIIiH COJICHOHWJ TYPIHAET1 MHIYKTUBTI TeTiK Kojmaneliaapl. (4.11 cyper). Onapna opamaHbIH
WHIYKTUBTI JKBUDKBIMAJIbl ©3€KTIH COJICHOWJ OeJiriHe KIpri3UIréH X Y3bIHABIFbIHA TiKE
mamajac. MHAyKTUBTI TETIKTEp ©3repMelli KepHey KO31HEeH KyaT ajiajbl.

OnapablH MHIYKTUBTIrT HOJJEH OacTtarl 30KipAiH OacTamkbl KyHiH KOca ajfaHJarbl Ke3 KeJreH
JKar1aiaa )kakchl OOJIFaHIBIKTaH, OJIap TINTi Kipy MapaMeTpiHiH HOJIIK MOHIH/IE JIe YJIKEH IIBIFbIC
CUTHAJIBIH KaJIBIITACThIpaAbl. ByJl KeMIILTIKTI BIHFAWIAacThIpa KOCBUIFAH €Kl >KbUDKbIMANTHIH
opaMaibl ©3€KTe KOJJIAHBUIATHIH AU(PQPEpeHIUanIblK TETIKTepAl MNaiganaHy apKbUIbI
ailfTapibikTaii azaityra Oonansl. ( 4.12 cyper) 3okip ©3€KTepAiH OpTachlHIa, OJapAaH Oipaeit
KAIIBIKTHIKTa OpPHAJIACKAH/BIKTAH ©3€KTepIeri MarHUTTI aFbIMHBIH OacTamkbl >Kalbel Oipaeit
6omansl. CoHJIBIKTaH oOpamaiapJarbl WHAYKTHBTIK II€H oOJIapJaFrbl KepHey Oipaed, am Oy
KepHEYJep/IiH ailbpMaIIbUIBIFBI HOJITE TeH 00J1abl.

~BBIX

4.11-cyper. HMHAYKTUBTI TETIKTiH COJICOHUT TYPIHJIET1 )KYMBIC KecTeci
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4.12-cyper. Auddepennmanapl HHIYKTUBTI TaTIAKTIH )KYMBIC CHI30aChI

Byl KeMIILTIKTI BIHFaWIacThIpa KOCBUIFAH €Ki KBUIKBIMAUTBIH OpaMaJIbl ©36KTe KOJIaHBUIATHIH
g depeHnnaniblK TeTIKTepAl Naiaanany apKbUIbl allTapibIKTai azaiityra Oosasl. (4.12 cyper)
30Kip ©3eKTEep/liH OpTachIHAA, OjlapJaH Oip/Jel KalIbIKTHIKTa OpHAJIACKaHIBIKTAH ©3€KTepJIeri
MarHuTTi arbIMHBIH OacTamnkpl >kaiibl Oipaeit Oonagsl. COHIOBIKTaH OpaMajaparbl MHIYKTUBTIK
TICH oJIapJiaFbl KepHEy Oip/ieit, ain OyJ1 KepHeysep/ IiH albIpMAaIIbIIBIFBI HOJITE TEH 00JIa bl

3oKkip e3ekTepaiH OipiHIH KarblHA >KbUDKBIFAHAA ©3€KTEerl MAarHWTTIK aFbiM apTajabl [,
eKiHIIiciHAer: azaanpl. OHAarel Oopamalap/AblH MHAYKTHBTIIT MEH KEpHEYIIH SpTypii OOysl,
UIBIFBIC CUTHAJIBIHBIH Malia 00JIbIHA bl KeJleal. ©Te YIKEH OPbIH aybICThIpYIapsl (MbICabI,
MeTaJlJl KeceTiH OUIeK KYpaJKYWMEWIIriHIH OpbIH aybICTBIPYBI) TICTi ©3€ri 0ap WHIYKTHUBTI
TETIKTIH KeMeriMeH ednmeyre Oonazpbl. ( 4.13 cyper). Terik Ounnek TYFhIpbIHAa OEKITUITEH TICT1
CBI3BIKTHIH OOWBIMEH KO3FaJIFaHAa OHBIH OpPaMaChIHBIH WMHIYKTHUBTII KaWTa-KaiTa e3repir
OTbIpajpl. TeTIK ©3€riHiH MIeTiI CBI3BIK TICTEpiHIH YCTiHAEe OoiFaHAa opamMa HHIYKTHBTIr1
YKOFapbLiar, aj e3eK TICTepJIH OpTachlHa Kapail ayraH/a MHIYKTUBTIK a3asjpl. Ti30eKTeri Tok
ColiKeciHIIe abIpMa (MMITYJIbC) KaJbIMTACTBIPHII, a3/1aH KOTIKE aybICaIbl.

Puc. 4.13. Ticti e3eri 0apuHAYKTHBTI JATYUKTIH KYMBIC CHI30aChI

N

o o

b

4.14-cyper. TpanchopMaTOPIBIK TaTIYMKTIH KYMBIC TCHI30aChI

Bbip umnynbe TeTIKTIH Oip TICTIK OPBIH ayBICTBIPY KaJlaMbIHA ColKec Kese1i. OHiai TeTIKTIH MIBIFY
KejeMi opamainap Ti30eriHjaeri TOK albIpMachIHBbIH (HUMITYJIbCTEP) CaHbIHA TEH. Ouey

TONIIrt Tic KaJaMblHAa OailaHbICTBl. baplblK MHAYKTHBTI TETIK — MapaMeTpiiK, e3repMmeni

KEpHEYKO3JIEpIHEH  HEeMece KEpHEyJiH KIPIKTIpMe OHJErilIiHeH KyaT anajpl.

N ==
R
A ——

—

IIbIfy CHUTHANBIHBIH YJIKEH MOHI, JKOFapbl CE3IMTANABIK, CEHIMAUIIK IMEH KaparmaibIMIbUIbIK
(omapapry kemuriniri 1 %-mait faHa) HHAYKTUBT TETIKTEPAIH apTHIKIIBUIBIFBI OOJBIN CaHasa bl
TpanchopmaropibIk

TETIKTEPJIE€ MArHUT CHIMBIHBIH KBIDKBIMANTBIH OOIIriHEe KaThIChI 0ap >KbUDKBIMAJBI DIEMEHTTIH
OpBIH aybICTBIPYBl Ke3iHJE€ OpaMajapAblH e3apa WHAYKTUBTITIHIH e3repyl KyObUIBICHI
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Kommaneutanel. (4.14 cyper). Opamanapnaei Oipi (OacTamkpl) e3repMerii KepHEY Ko3iHEH
KyaTTaHa/bl, KIHIIIHEH OpaMHAH LIBIFY CUTHAJBl alblHAAbl TEeTIKTIH CBIPTKBI TYPi KaKeTTi
KeJIeMJIe ©3repMelli KepHey allyFa apHajFaH KapamaiblM TpaHcdopmaropra ykcaiasl. bipak
MarHuTTi CBHIMAAFbl aya CaHbUIAybl, OHJAFbl MArHUTTI aFbIM HWHAYKTHBTI TETIKTerinei
OOJFaH/IBIKTaH, CAHBUTAYIBIH KeJieMiHe Toye i 0omaael. CaHbpUIay Killli O0JFaH CaliblH MAarHUTTIK
arbIM KeIl 00J1aJbl )KOHE SKIHIII opamMa/a YIKEH 3JICKTPKO3FAyIIbl SHEePTHs Taii1a 00J1aasl )KoHe
Kepicinmre e 6omanel. Ocputaiiina, TpanchopMaTOPIIBIK TETIKTIH Kipic MeIepi 00BN MarHUTTi
CBIMHBIH JKBUDKBIMAIIBI AJIEMEHTIHIH OPBIH aYBICTBIPYBI, IIBIFBIC MOJIIEPi OOJBIN EKiHII opama
IIBIFBICHIHIAFBI KepHEY caHanaasl. OpbIH aybICTHIPY/IBIH OJIIIeY ayMaFbl MAJUTUM ETP/IIH KY3ICH
0ip Oedmirinen OipHenie MuuIUMETpre aeiin 6omapl. 100 MM XKoHE OJJaH KOI OPBIH ayBICTHIPYIBI
eJIIIIey YIUIIH O6JIHIeH MarHUTTIK apaMmeTpiepi 6ap TaHCPOpMATOPIIbI TETIKTEP NaiianaHblIa bl
(4.15 cyper). OnapapiH €KIHIII OpaMachl KbUDKBIMAJIBI )KOHE MAarHUTTIK aFbIMJAFbl YCaK ChI3BIK
ChI30aJIapBIMEH KOPCETUITreH MAarHWTTIK CBIMMEH CBIPFUIBI. MarHuT ChIM aifHaJaChIHIAFbI
KEHICTIKTE 9JIETTEerieH, »KbULKBIMAJIBI OpaMaHbl TI3€TIH MarHuT epici 0omaabl. OpamMaHbIH COJI
JKarbl apKblJIbl OTETIH MarHUTTI aFbIM COJI OpaMaja maiia 0oJIaThIH JIEKTPKO3FAYILbl YHEPTHs
(BKD) Topizai :xorapsl 00J1abl (TETIKTIH MIBIFY CUTHAJbI ).

- cjl/ = |
4.15-cyper. TpanchopmaTOpiblK TETIKTIH O6JIIHIeH MAarHUTTIK TapaMeTpiIepMEH KYMBIC
ChI30achl

o

o

Opama apKpLIBl OTETIH MATHUTTI aFbIM OHFa OMBICYBIHA Kapaid a3asi /bl )KOHE OH JKAKTaFrbl €H IICTKI
KaJIBINTA OJI a3 OOJIFaHILIKTaH COMKECIHIIE IIBIFBIC CUTHABI J1a a3 00J1a/b].

TpanchopMaTopIIbIK TETIKTEP KYPBLIBIMBI MEH CHUITATTaMachl OOMBIHIIIA MHIYKTHBTIIE 6T¢ YKCac
0omapl sxoHe ne nuddepeHmanapl 0oja anaasl. byl 1a onapiblH CHITaTTaMachlH apTThIPAIbI.
(4.16 cyper). bipak TpaHchOpPMATOPIBIK TETIKTEPAl HWHIYKTHBTI TETIKTEpPre KaparaHja
TCHEepaTOPJIBIK TYpre aTtkpi3yra 0osaael. Onap 63 KyMbICTaphl YIIIH KepHEY KO3iHIH OOIybIH
KOKETCIHTeHMEH, [oJ TEeTIK IIBIFYBIHJAFbl CUTHANl OHaW eimieyre OoJIaThIH OeJceH/l
ANIEKTPKO3FayIIbl KyaT OOJFaHIbIKTaH, OJI OPbIH ayBICTBIPYIIIBI TPAHCPOPMATOPIIBIK TETIKTEP/IIH,
ocipece, Oaxpliay MeH OacKapyIblH aBTOMATThl >KyHenepinaeri auddepeHmanapuiapIsH
KEHIHEH TapayblHa aJIbIN KEJI1.

tyynax

EI j
l__o o c‘)
;)

4.16-cyper. duddepenmanapl TpaHcHOPMATOPIIBIK TETIKTIH XKYMBIC ChI30achl
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TpancopmaTopibIK TETIKTEp HHIYKTUBTUIED TOpPI3NI CEHIMAL, KapamailbiM >KOHE >KOFaphbl
Ce3IMTaJIBIFbl MEH YJIKEH HIBIFBIC CUTHAJIBI Oap.

Ontukanblk TeTikTep. ONTHKAIBIK TETIKTEPAIH HEri3ri 3JeMeTTepi Coyle IIbIFapy Kesi,
OTITHKAJILIK apHA MEH COyJICICHY/ 1 KaObuiarsim (4.17 cyper).

OnTuKanblK TETIKTIH Kipic mapameTpi, oleTTeriiell, ONTUKAIBIK apHaFa BIKIAJ eTeTiH (KOe31eH
KaOBUIIAFbIIIKA OTETIH JKapbIK aFrbIMbIH Ka0aThIH) OOBEKTIHIH OPBIH ayBICTBIPY, ajl IIBIFBIC
napameTpi coyleJIeHyAl KaObIIIaFbIII KAJBITACTHIPATHIH SJEKTPIIIK CUTHAI (3JIEKTPO KO3FAYIIIbI
KyaT HeMece TOK) OoJiajpl.

Caoyrne mbIFapy Ke3i peTinjie KbI3[pIpy HIaMbIMEH KaTap 3JIEKTP TOThI OTKEH/IE KaPbIK IBIFapaThIH
KAPBIKIUOITAp — JKapThljail eTKI3TIII acranTap/ibl, COHAal-aK *KapTbulail ©TKI3TIL Ja3epiaepl
nadnananaapl.  JKapbIKIuoaTapbl HMH(PAKBI3BUI COYJICIICHYre FaHa Cce3IMTajl CoyJeleHy/Il
KaOBUIIAFbIII KapbIK OeprimTeH, Oerie Ke3AeplAeH, COHBIH IMIHJEe KYHJI3T1 JKapblKTaH ayiak
00JyFa MYMKIHJIIK O€peTiH Ke3re KopiHOEWTIH NH(PAKBI3bLI COyJIeNeHY/ 11 IIbIFapa aiajbl.
OnTuKalbIK apHa JETEeHIMI3, OJETTEriel KOAIMI1 KopiiaraH aya. Jlecek Te, ONTHKaIBIK
CUHTHAJAAp/Abl YJKEH KallbIKThIKTapra Oepy YIIIH OaiaHBICTBIH ONTOTAIIIBIKTEI JKEJicCl
nargaTaHblIa b

CoynenenyaiH KaObUTIAFBIIIBI 00IBITT (hoTOpE3ucTOpaap, GoToauoATap MeH (GOTOTPAH3UCTOPIAP
TOpi3/1 BaKyyM/ bl (POTOIIEMEHTTEP HEMECE KapThljail ©TKI3TII acranTtap KbI3MET €Te/Il.
®DOTOINEMEHTTE KAPBIK JICKTPOHIAPAbI KOJOAHBIH 1K1 METAUT >KaOBIHABICEIHAH IIBIFApaIbl
YKOHE DJIEKTPOHIAP AJIEKTPIIl OpIC dCEPIMEH AIICKTP TOTHIH KaJBIMTACTHIPHINT BaKyymjaa aHOJKA
Kapail Ko3raJia/ibl.

T ® @ R[] Ui

b

4.17. cyper. ONTHKAIBIK TETIK dKYMBICBIHBIH ChI30aCHI:
1 — coyne mbIFapy Ke3i; 2 — ONTUKAJIBIK apHa; 3 — CoyJIeNeHyal

DoTOpE3UCTOP JAETECHIMI3 JKAPBIK OPEKETI KapThlIall OTKI3TIII KEACPTiCIHIH TOMEHCYIHE OKelyi
HOTIDKECIHJIE 0J1 apKBLIBI OTETIH TOK apTaThIH )KAPThUIAH OTKI3TIIIl JIEMEHT.

XKapbik sHEprusicel GoToaMoATa KAPTHUIAK OTKI3TIITIH (OTOHAAPMEH MOHHM3ALMUSIIAHYbI JKOHE
KUBIHTBIFBI P-11 aiiMarel oTKeniHAe DKD GpoToHbIH naiiga 60aybIHA aNbII KEJNIETIH JIEKTPOH-TECIK
KYOBIHBIH Taiiga OOJYBIHBIH apKachlHIA OJJICKTP SHEPruschiHA alHamanpl. HoTmkeciHme
KapbIKTaHABIPbUTFaH  (oToauoa — Ti30erinie Heri3iHeH KyH OarapesyiapplH  jKacayra
KOJIJIAaHBUTATBIH TOK Taiiia 0oJapl.

DOoTOTpaH3UCTOP/IE SKIHII P-T OTKETIHIH apKackiHAa (HOTOIMOKA KapaFraHa IIbIFy Ti30erine
TOK aWTapibIKTail kebOeiieni. SFrHU (OTOTPAH3UCTOPABIH KAPHIKKA CE3IMTAIIABIFBl aHAFYPIIbIM
KOFapBHI.

OnTHKanbIK TETIKTEp YKCac PEeXUMIE A€, AUCKPETTI PeXUMIE A€ DIEKTPIIK CHTHAJIFa OPbIH
aybICThIpa anajpl. BipiHIIi *aFjaiija ONTUKAIBIK apHa €Hi OipHelle MILIMMETp Oojazbl JKoHe
KYHTIPT HBICAaHHBIH apHa ayMarblHAa OpPBIH aybICTBHIPYBI OHBIH IlIiHApa, YIKEH HeMece Kimli
*aObIHbIHA anbill Keneai. CoyneneHyi KaObUINAFBIII JKapbIKTAHABIPYBIHBIH ©3TepyiHe CoMKec
IIBIFBIC CHUTHANIBI Ja e3reperi. JKapbIKTaHABIPY aFbIMBIH JKaly ofici MBICANbBI, KUHOYJIIpre
Ka3pulFaH (UIBMHIH 1lecre AbIOBICHIH IIBIFapyaa KoJIIaHbLIaAbl. (DPOTOKAOBIIIAFBIIITHIH
KAPBIKTAaHABIPYBIH ©3T€PTy COHBIMEH KaTap >KapblK arbIMbl KOJBIHIA CATBIHFAH Ta3 HeMece
CYMBIKTHIK MOJIIPIIriH Oakplaay Oakpliay YIIiH e Mai1anaHbuIab.

JIMCKpETTI pexuM, MbICallbl, Kajail »yMmic icTeWTiHiH 4.18 cypeT TYCIHAIpETIH KOMIIBIOTED
TIMTYIpiHIH ONTHUKAIBIK TETITiHAE KOJIAHbUIAAbl. TIiCTi JOHTENeKTIH OYPBIIITHIK OpPBIH
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ayBICTBIPYBI JIOHTEJICKTIH TIC KaJaMJIapblHa ColiKec OyphIIKa OYpbUIFaH op Ke31H/e ONTHKAIIBIK
apHaHbl KaliTa-KaiTa »alOybiHa anein keneai. Cayneneny/i KaObUIIaFbIIIThI )KapbIKTaHABIPYIbIH
e3repyl HOTIIKECIH/IE OHBIH IIBIFYBIHIAFbl TOK HEMece KepHEY/iH Je MoH1 e3repeni. TeTiKTiH
LIBIFY KOJIEMi CoylieJeHyAl KaOblIarbill Ti30eriHaeri UMIyIbCTEep CaHbl OPBIH AYBICTBIPY KOl
0o0JIFaH callbIH Kon 00JIabl )KOHE ©3repTy KeMIIUTiri a3 0osiaapl. Byl mpuHIUNTI CBI3BIKTHI OPBIH
aybICTBIPYIBI OJIIeYe A¢ Koimanyra 0oanel. O YIIiH TETIK KO3FaIbICBIH WHAYKTUBTI TETIKTE
ICTEeNeTIHACH, TICTI CBI3BIKTHI 0OIall KaMTaMachI3 €Ty JKeTKUTIKTI (4.13 cyper).

OnTHKanbIK TETIKTEp KapanaibiM, CEHIM/Ti, KOITKE )KapaM/Ibl, CaIMaFrbl

MEH KeJleMi, WHEpUHAIBIFbl a3. ¥Kcac PeXUMJIE >KYMBIC ICTEreHJEri OJIapJAblH KEeMIIUIri -
TEMIIepaTypa ©3repici HOTHKECiHEe >KOHE KOpIIaFraH opTra >KarjaiibiHa (IIaHFa, CBHIPTKBHI
m;lpLIKTaHannya T.C.C) ocepi.

J fﬂ:\ﬁ‘ == : o
BV

4.18. cyper. KomnbroTep TiHTYIipi TETITiHIH 1
KYMBIC CbI30aChl:
1 — xapeIKAUObL; 2 — ONTHKANBIK apHa; 3 — GoToAn0a; 4 — MIApUK; 5 — aFbIMIbI Y3YII1

bakpinay cypakrap:
1. CBI3BIKTHIK KOHE OYPBIITHIK OPBIH aIMACTBIPYIIIBI JATIUKTED
2. ®otopesucrop
3. OnTUKaJIbIK TETIKTEP
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4 beaim. beariiepai Kaiita Ty3y KYpbUIFbICHI
Taxpipbin 4.1 Aybicianabl KYPbUIFbLIAPHI
Kocnap:

1. TexHONOTUAIBIK IPOLIECC

2. AKknmaparThIK jKoHE OacKapy kabembaepi

3. JlaTuMKTIH IIBIFBIC Ti30eri

TexXHONOTHSITBIK ITpoIIeCTEpMEH OacKapy/blH 3aMaHayd JKyHelepine Ky3/1ereH JaTIUKTep
MEH arKapymbsl MexaHmsmiaep Kipeai. OmapnabiH opOipeyiH, KeOiHece, TEeXHOJOTHSIIBIK
kKaOJIBIKTapJIaH YJIKCH KAlIBIKTHIKTa OpHAIACKAH OacKapy ammapaTy pachlHa KOCy KaxeT. Opoip
JTATYMKTEH OCBIHIAW KAIIBIKTHIKKA JKeKe Kalesb cairy KpIMOaT jkoHE KOMAaKTHI, Oipmiama ap3aH
YKOHE KeIl ChIM/IbI Ka0elb/l1 KOJAaHFaH aypheic. bipak, 6ip JaTuyukTi KOCY YIIiH OapibIFsl 2 ...4 CbIM
KeTKUTIKT1. OchIHIal *KaFnaiaa bIMbIpaFa KeJIETIH JKaFJail yqackeae Kocy Keiuiepid 6emy 0obIn
TabbLIa/bl, OJIapAbIH opOipeyiHae KaOenbJlH OHTaWIbl TYpl KOJJAHbUIAJbI, ajl ydacKeJIep.iH
TYHICY1 THICTI KOCAaTbIH KYPbUIFbUIAPMEH — @XKBIPATKBILITAPMEH KOHE KIEMM/IIK KOJIOIKaJapMeH
KaMTaMachl3 eTuiel.

KaOapikKa »KakplH OpHAJacKaH JaT4uKTep Oip —OlpiHe >KaKbIH
OpHaJlacKaH, TOMTapra Oipiresil »xoHe opOip JAaTUUKTEH 2- HeMmece 4-ChIMIbl Kabenb oTenl,
Oenrinep i GapybIK TOOBIHAH KoM ChIMJBI (OIpHEIIe OHJIaFaH ChIMJIApFa JIeliH) KaOeabIepMeH
oepineni. Kabenpaepai TyHicTipy KIEMMIIK KOJIOAKAIapAbIH KoMeriMeH xyprizineni (5.1-cyper).
ATKapymIsl MeXaHU3MIEPAiH KOCBUTYBI YKcac.

KabGenbuep, cbiMmap, aXbIpaTKBIIITAP JKOHE KIEMMIIK KOJIOJKAIap aybICTalbl KYPBUIFBIHBIH
TOOBIH KYPanIbl.

JlaT4uMKTiH IBIFBIC Ti30eri 2- Hemece 4-KOHTAKT1 aXBIPATKBIIITNEH —asKTalajbl.,
QKBIPATKBIIITHIH KAyarThl 06T TEXHOJOTHUIIBIK KaOJbIKTa TIKEeJIeH HeMece OHBIH JKaHBIHJIA
OpHajackaH KIEMMJIK KOJIOJKalIapMeH Kocbliaapl. Kiemmaep >KHUBIHTBIFBI 0ap KIEMMJIK
KOJIOJIKaiap,

Coose .',p.\.',*,',_;‘]
%
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5.1-cyper. Knemmzaik xosioaka

Kocymibl chimMaapsl, epexxere cail, BUHTIIEH KOocyFa MYMKIiHAIK Oepeai. CreIMIapibiH
HIeTTepi JKMHAKTanybl Tuic. JlaT4MkTep YIIIH KOCY ChIMJApbl PETIHAE THICTI KHUBUIBICTHI
OackapyablH 2- HeMece 4-CchIMbl KalenbJep KoJJaHblIaasl (KaJdblnThl karnaiina 0,35 Hemece
0,50 MM2). ATKapyIbsl MexaHU3MIepAl Kocy yuuiH 4-teH 10-Fa neiiin ceiMaapsl 6ap kalbenbaepai
KOJIJIaHaJIbl, ©fTKeH1, oyiap OoibIHIIA Gackapy Oenrinepi FaHa Oepiimeiini, COHbIMEH Katap, UM
JKaFIaiibl TaTYMKTEPIHEH OeNri KaObLIaal bl

ExiHIi )kaFpIHIa KIEMMJIIK KOJIOJIKaJIap aKnapaTThlK (JaTYMKTepAeH OepiieTin Oenriiep)
xoHe Oackapymbl (MM-re Oepinerin Oackapyiubl Oenriiep) kabenbaep Kochliaael. by,
TEXHOJIOTUSUIBIK KaOAbIKTapbl Oackapy ammapaTypachiMEH KOCAaTbhIH KOl ChIMJbI Kabesblep,
onmap Tikeser OBM kaHbIHIA JKOHE TEXHOJOTHSUIBIK >KAaOJIBIKTApJIblH MaHBI3JIBl  apa-
KalIBIKTBIFBIHA (OipHEIe KUIIOMeTpre JIeiiiH) OpHaTacybl MYMKIH.

57



TexHOIOTHSITBIK KaOAbIKTaH OeNriHi Oackapy ammapaTypachlHa JACHIHT1 KOJIA, CHIPTKBI SJIEKTP
YKOHE MAarHUTTI aTaHapIbIH 9cep eTyiMEeH TYBIHIANUTBIH op TYPJIi e3repictepaeH oetei. Erep ocel
ocepiep KymTi Oosca, OHAAa Taiiianbpl akKmapar e3repeil jKoHe Karenepi Oap Oackapy
anmaparypachiHa aybicajpl. Karenep/ai »kor Hemece a3aiTy yiriH 0enriii mapanap KaObuijaHa bl
By, eH anneiMeH, KaOellb TYpJIepiH AYPHIC TaHIAY KOHE OChI TOCEMEIISPIIH TOCUIACPIH TaHay.
AXIapaTThIK KoHE Oackapy kabenbaepi perinae Herizri konganyasl KYIIB sxone KYIIP
MapKaJbl KabesbIep —IOJMBHHUIXJIOPHITIK XKOHE PE3CHKE OKIIaynaybiHaa 6ackapy kadenbaepi
KOJIJIay TAIlThI.
0,35; 0,50; 0,75 u 1,00 MmM2 Kabenbaepi CHIMIAPBIHBIH KHBUTBICHI; OKIIAYJIAHFAH KOIT ChIMJIbI MBIC
CBIMIAPBIHBIH CaHbl — 4-TeH 37-re NeiiH. OHepKCINTUIIK XKeKe dKpaHJaliFaH ChIMAapPMEH JKOHE
KYHBUTFaH ChIMJIAp JKYITapbIMEH MBIC CHIMJIAPBIHAH KHEMECE aTIOMHHUN (PObrachlHaH KaJIIbl
9KpaHMeH KalenpAep MIbIFapbuIafbl. MeXaHUKaJblK 3aKbIMIapJaH KOpray YIIiH KaOenbaep
CBIpTBIHAH 0OJIaT CHIMHAH OpOoHIaIaabl — OpoHaFaH kadensaep (5.2-cyper, a).
XKanmsl MbIc Kpasbl (5.2-cypet, 0) cbiMaap O0MbIMEH CHIPTKbI aybICHalIbl AJIEKTP ajlaHlapblHaH
eTeTiH Oenruiepal Koprainel. XKeke skpanaanran ceiMaapbl Oap kabenbaep (5.3-cyper, a) Oip
kabenbMeH OepuleTiH OeNruIepiiH e3apa oCepiH ajblll TacTay YIIiH KoJlaHbl1aabl. by a3 KyaTrTsl
Oenrinepre, MbICAJIBI, TEMIIEPATYpa NaTYUKTEPIHEH KEJIETIH Oenriiepre KaThICTHI.
CeiMamapablH  KyWbUTFaH kyOwel  (5.3-cyper, 0) kabenpai Tpacc TpaHchopMaTopiiapibiH,
TOHEKEPIICYII anmnapaTTap/IbiH, JIEKTP KO3FAITKBIIITAPIBIH KOHE T.0. )KaHBIHA )KYMBIC ICTEUTIH
CBIPTKbI MarHUT ajlaHAapblHaH OepuIeTiH OeNriHl KOpraiabl.

a 0
5.3-cypet. DKpaHanFaH cbIMIapMeH () KoHe KyHbulraH xymnTapMeH (0) kabenbaep

KyiibutFaH KynThIH CBIMBIHAH acaTblH, aybICNalbl MAarHUT ajaHbl AJIEKTPOMAarHUTTIK
WHIYKIHA 3aHblHA coiikec oHpaa Oenrinmi Oenriciven DJIC kentipedi. AliHany Ke3eHIHE TeH
y3biHbIKTa, DJIC Oenrinepi Kapama-Kapcebl sxoHe comanblk DJ{C Henre TeH. AlfHanmy Ke3eHi a3
00JIFaH caiiblH, COFYPJIBIM MarHUTTIK aJlaHHBIH OepiieTiH Oenrire acepi a3plpax.
benrinepai 6epyzae yiIkeH peijl aknapaTThIK jKoHe Oackapy KaOenbJepiH cally Tociii oMHanIbI.
Teceynin aca Komalibl Tocuiepi — JOTOKTapia oHE Kopamrtapia. Eki karmaiina na,
JTaTYUKTEp/EH oMci3 Oenriiepre KyaTTbl Oackapy Oenriiep/iH ocep eTyiH OoisIpTrnayaa e3
JOTOKTaphIHAA OacKapylIbLiaH xeke (5.4-cyper, a) Hemece o3 Kopantapbinaa (5.4-cyper, 0) cany
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ycbIiHbUIaIbl. COHBIMEH KaTap, JIOTOKTap (Kopamrap) apachlHIarbl apaiblk keM aeresae 300 Mmm

00JTyBI THIC.
Anmaparypa TaparnblHIa aKINapaTThIK KoHE OacKapyllbl KaOelmbJep/iH IMIeTTepiH Oackapy
KeNTipiie i )oHe KIEMMIIK TipeKTepre KOChUIaIbI,

a
5.4-cyper. Kabenbaep/i noTokTapra (a) koHe KopamnTapra (0) cany:
1 — aknaparThIK Kabenbep; 2 — 6ackapy kadenbaepi

Omnap e37iriHeH apHaibl peabCTEP/Ie OpHATACKaH KIEMM/IIK KOJIOAKaIap KUBIHTHIFBIH OUTTIpE/Ii.
bip ’xarpiHaH, ochkl KonoAkanap kaOenbre KochbUiaabl. EKiHIN karblHaH, Oackapy >KyleciHiH
OJIOKTapbIlHA KOCBUIATHIH QKBIPATKBIIITAPMEH asKTaJIaThIH Kalenbaep Kocbulaabl (Oenriutepai
HOpMaJjay KypbUIFbLIAp, €CKEe CAaKTaWThIH KYPBUIFbLIAP, UIBIFBIC PETUCTPIIED KOHE T.0.).

AysICIalbl KypBUIFBUIAPBIH 0apIIbIK KeIICH 5.5-CypeTTe KopeeTiial.

(A }5— : {35
(A > 8 51 &
LA - g E| Asmsparmx | | ‘é
2 B| xabemnep 8 R
.- a
») é—{»}—E
e % 1 28m
o
[MM}-C5— ia g2 §
[:::] » <] - {5} ¥
gE Backapy - &
e Kabemsmept =
i .
- | ")
Convmap Kabemnep

AKBIPATKBILLITAP AXKBIpaTKBILLITAP

5.5-cyper. Aybicianbl KYPBUIFbLIAP/IbIH KELICHI:
JI — narunk; UM — aTkapylibsl MEXaHU3M

Ocpunaiiina, 6enri 6epy mporecineri aysicnanbsl KypbulFbliap, kaaraH ACY TII TexHUKaIbIK
Kypajijap CUSKTbl MaHbI3/Ibl POJI aTKapabl.

bakpinay cypakrap:
1. TexHONOTHUSIBIK MPOIECC
2. AkmapatThIK jkoHE Oackapy kabembaepi
3. JlaTyuKTIH IIBIFBIC TI30€T1
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Takpipbln 4.2 beJariiepai HopMajaay KYPbLIFbLIAPbI
Kocnap:

1. ®unsTpiep

2. Kepneyze TOKTHI KaifTa Ty3ymIiiep

3. ArreHtoaTopiap

Hopmanay nen, onapabl KYIIEHTYIEH jKOHE YKcac-CaHABIK KaiTa Ty3yleH 0acka, ykcac
JaTYMKTEpIMEH OenriiepAl Ke3-KeNnreH Kaita Ty3y caHaiagsl. Hopmanay KypbUIFBLIaphI
TEXHOJIOTHSUIBIK MPOIIECTEP/ICH dCEep €TETIH OIepaTropra HEMece aTKapyIlbl MEXaHW3MIe JeHiH
TEXHOJIOTHSUIBIK TapaMeTpIIep JaTYMKTEPiHEH jK0JI1a Oenriiepai eHaeyiH eH OipiHIIi Kypaiaapbl
00JIbIN TaObLIAIBI.

Ochbl KYpBUIFbUIAPAbIH KQXKETTUIINH TYIbIPTaThIH HET13r1 cebentep 00bI TaObLIaIbL:

. Aybicnanbl KyaT TYpIHAE akayjiap OenriciHe, HETI31HEH, XYMBbIC XaOJbIKTapbIMEH,
ANIEKTPMEH KaOJbIKTay MKeJUIepiMeH XKoHE OacKapy >KyHeciHIH ©e3IMeH KypbUIAThIH KyaTTbl
OackapyIibl OenTUIepMeH KYPbUIFaH Heri3ri eHepkach xuutirigge 50 ' camy.

. benrinepnin  oman  opi  KaiTa Ty3ylH KaMTaMachl3 €TETIH  KYPBUIFbLIAP.IbIH
cUnaTTaMagapbIMeH JaTYUKTEp MEH Oenriiep napameTpiiepid Kemicy KaxeTTUIr .
Benrinepai  HOpmanay — KYpBUIFBICHI ~ OipHeIIe  DIIEMEHTTEpIeH —  pe3ucTopiap/aH,

KOHJIEHCATOpJIap/laH HeMece WHAYKTUBTUIIK KaTylIKajdapblHAH TYpPAThIH KapamailbiM SIIEKTp
Ti30ekTepin Ouraipeni. Onmap Oenriuiepal oaH 9pi TY3yAl KYPri3eTiH KYMIEHTKIITEpaiH, yKcac-
CaHJIbIK KalTa TY3TiITepiHe jkoHe OacKa J1a KypbUIFblIapblHa OapbIHIIA KaKbIH OpHAaca/bl.

DuabTpJiep

JKiGeprimrepaeH xoHE pelie/ieH ICKe acaThblH ©OHEPKOCINTIK KHULTIKTEH JKOHE ocipece >KOFapbl
JKUUTIKTI aKayjap/iaH KeATIPUIreH akayaapabl dicizaenaipy pesucrop R u konaencarop C (5.6-
cypeT, a) kipeTiH KapamaibiM RC-dunbTpiepain kemeriMmeH kamrTamachi3 eriiemi. Kemreren
Oenrinep yuriH Oy cxema KEeTKUTIKT1 0acyzbl KamMTaMachl3 eTeli, Oipak, KaXeT OOJIiFaH Ke3[e,
OCBIHJIAH eKi OYBIHIBI KOCYbl MYMKiH. DHIBTp KOHICHCATOPBIH/AA YIIKCH CHIMBIMIBUIBIK Oap
(onnmaranHaH OacTam JKy3JereH

| S —r
R 1LE. ILC
L J I ! 1] i !
- . U Uex
Ups O U.,“ 7 R/2 - 2C 't
a 6
R R

5.6-cyper. AC-punbTpnep:
a — OipOybIHIBL; 6 — eximik T-Topizai

MUKpO (apan), COHIBIKTaH Aa, DJIEKTPOJIUTTIK KOHICHCATOpIap[bsl KOJJIaHAAbI, al oHJa Oap
WHIYKTUBTUIIKTI KOJJaHa OThIpa ©TEY YIIIH KIIIITipiM CHIMBIMIBLUIBIKTAFbI Oip KOHAEHCATOPIbI
napauienbIl )Kui KOCabl.

Erep TexHOIOTHSIIBIK TpOIlecTe aca KyaTThl OHEPKICINTIK HeMece 0acKa Ja >KULTIKTEr1 KyaTThl
3JIEKTPOMArHUTTI aJaH/Ibl KYPaThIH arperartap/ibl KojjaHca, oHaa 0ip xKUUTiKTe Oenriiepal KaTThl
Oacy/ipl KaMTamachl3 eTeTiH ekiik T-Topi3ai punbTp Konganeuansl (5.6-cyper, 0).

KepHeyae TOKTBI KaiiTa Ty3ywijiep
Bipkarap naTuMkTep/iH MBIFBIC OenTici TYpakThl TOK OOJBIN TaObLIabl, COM Ke3ae, Oenrinepai

OJlaH opi eHAey KYpBUIFBICHI KepHEy TypiHAe Kipic OenriciMeH >kymbIc xkacaijpl. KepHey
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OenruiepiHiH 4 TOKTBHIK OenruiepiHzne KaiTa Ty3y MBBIX KEHIHTT KYpBUIFBLIAPIBIH KipiciHe
napaieNb/i KipeTiH pe3ucTOPAbIH KOMETIMEH KY3ere achlpbliasl (5.7-cyper).

PesucTopapiH KepHeyi JaTYUKTIH OapbIHIIa MAaKCUMAaJAbl MYMKIH HIBIFBIC TOFBIHAH JKOHE OJIIICY
KYPBUIFBICBIHBIH KIPETiH KepiHae MaKCUMAaIIbI KOJI KETIM/1 KepHeyIeH aHbIKTanaabl. COHbIMEH
Karap, Oeiri eHreli )KoFaphl OOJIFaHINA, COFYPIIBIM aKayaap IbIH dcepi a3bIpak jKoHE KailTa Ty3y
HaKTBUIBIFBI KoOipek. COHBIMEH KaTap, KYphUIFBIHBIH KipiC KEpHEYIH €CeIKe ary KasKeT.

Jaraax

-

1

5.7-cypet. TOKTBI KaiiTa Ty3yuIl

Ry

Bearinin
xou

—

3

u|

-

Bearini
KabpLiaarbIm

5.8-cypet. ATTeHtoaTop

Pe3ucTopablH HAKTBUIBIFBI KOHE TYPAKTBUIBIFBI OApJIbIK KaWTa TY3TITIH HAKTHLIBIFBIHAH
KOpIHEel, COHJIBIKTAH J1a, Pe3UCTOPABIH HAKTBHUIBIFI OJIIICY KYPBUIFBUIAPBIHBIH KEMITUTIKTEPIHE
ColiKeC Kelyl THiC.

ATTeHW0AaTOpJIAp

Keitbip nmaTumkTep, TEXHOJOTHSJIBIK KAOMBIKTAPABIH KOHE Oelruiepii Kalta Ty3y
KYPBUIFBUIAPBIHBIH AUCKPETTIK Oenruiepinae KeHiHT1 KYpBUIFBUIAPABIH Kipic OenriiepiHiy
MaKCUMaJbl KOJDKETIMAI JEHIeMiHeH acaThlH INBIFBIC KepHeyl Oap. Meicanbl, TUCKPETTIK
natyukTeH 12 B kepHey Kewim Tycemi, OJ Ke3Je, PErHCTOPJIApIbIH KOHE eCeNTerilTepaiH
CTaHJAPTTHI Kipic KepHeyi Oapibirel 5 B kypaiiabl. OckiHnai sxaraiina, Oenriiepal siaci3aeHaipy
YILIiH aTTEHIATOPIIAP/IbI KOJITAHA B

ATTeHI0aTOp, HEMece KepHey/li OeITil eKi Ke3eKTi Kocy pe3uctopiapbeinan R1 sxone R2 Typansi,
oJiap Oenri Ke3iHiH IIBIFBIChIHA KOChUTA b UBBIX (5.8-cypeT). KepHey uBx keneci KypbUIFbIIa OChI
pesucTopnapasiH OipiHeH, Mbicanbl, R2-HaH Oepineni. On MBIFbIC OENTIMEH CabICTHIPFAH/IA, N
ecere kepceriieni, ouaa n = (R1 + R2)/R2.

Hlamacel n, uaeania Here TEH JKOHE KEWIHT1 KYPBUIFBIHBIH Kipic KepHEYiHJe, uaeanja meKci3
YJIKeH OoJjaThIH Oenri Ke3/AepiHiH LIBIFBIC KepHEyiHe OalmaHbICThl 001ajbl. ATTEHIOATOP/IBIH
HAaKTBUIBIFBI PE3UCTOPJIApbIH HAKTHUIBIFBIMEH €MEC, OHBIH OpPHBIHA OJIAPJABIH KepHEYIEepiHiH
KATbIHACBHIH CaKTay HAKTBUIBIFBIMEH aHBIKTANabl, COHIBIKTAH 1a, OJapAbl OIpAeH KYMIeH
TaHJIalJIbl.

MocTThIK 61ey Tiz0ekTepi

AllyaH TYpJll TUIITET1 NapaMeTpIIiK JaTYUKTepe KepHey, HHAYKTUBTUIIK HEMeCe CBhIHBIMIBIIBIK
CHSIKTBI DJIEKTP MapaMeTpIiepiHiH OipiH e3repTy/e IBIFBIC IaMackl peTiHae 00Jabl.
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[Ipobnema, mapamerpriepae NaTYUKTE Kipic ocepi OONFaH Ke3Je Ke3-KEeITeH MOHJEpi
OonaTeIHABIFBIHAA. HoTHKeciH e, OCBI MapaMeTpiiepiH OJ1aH dpi OHJIeyre bIHFAIMIIBI [IaMachiHa
KaliTa TY3reHHCH KeHiH — KepHEY — JaTYMKKE HOJIIK 9Cep €Ty Ke31H/Ie OHBIH HOJIIK eMeC MOHIH
aJIaJIpl, SFHU, TEXHOJIOTHSIIBIK ITapaMeTpIIepIiH HOJIIIK MOH1 Ke3iHae. SIFau, OyJ1, TEXHOIOTHSUTBIK
MPOIIECTIH MapaMeTpiepi Typajibl aKmapaTThl KaObUIAayaa KMbIHIATa OTHIPA, ONEpaTop YIUIiH e,
COHJIali-aK, Oenritepi oan opi OHICY KYPBUIFBICH YIIIIH ¢ KHBIH 00JTa IbI.

KepreyniH ochlHIall KO3FaJbICBIH OOJABIPTHAY YIIIH JATYUKTEH OEnTi TyceTiH Kipic OenriHiH
HOJTIK IeHreiiiHe colikec KeneTiH 0oaapl. ¥Kcac xKaraai eTKi3eiik: (OHTaHHBIH )KOFaphl YPAThIH
aFBICHIHBIH OWIKTITH OJIIIEY YIIIH HOJIIK IEHIel PEeTIH/Ie dKEP/AIH IEHIeliH eMec, OHBIH OPHBIHA,
(oHTaH COTUIOCHI TYpPFaH JCHIEHIl ally KaKeT, SWTIece, KOCBUIBII TypraH (OHTaH Ke3iHJe
OlpHellle MeTpre HOTIXKECIH anyFa 6onaabl. Henmik neHrei1iH Ko3FaibIChl, OFaH HOJJIIK 9CEp €Ty
KE31H/Ie JaTUMKTEH OeNrire ToH KepHEeyAl KYpy KaKeT *KoHe OChl KepHEeYy/IeH Oeri MoHIH ecenrtey
KakeT. ByHbI MOCTTBIK esiiey Ti30eriHiH KeMeriMeH )kacayra 00Ja/bl.

5.9-cyperre, a ym pesucropiapmer R1, R2, R3 sxone JIa qaTunkTiy MIBIFBIC KEpHEYIMEH TY3UITCH
MOCTTBIK Ti30eKk kepceTiireH. Onap kepHey Ke31HeH TOK anajel Enut. Pesuctopnapabiy kepHeyi,
R1/R2 = R3/RA tanmanaapl. SIrHu, kepHeyneri Tok R2 sxoHe RA Oipaeil xoHe oiapibiH
allbIpMalIbUIBIFBl UBBIX HOJNTe TeH. bysl KepHey MOCTTHIK Ti30€KTiH IIBIFBIC IIaMachl OOJIBIIT
TaOBLIAIbL.

TexXHONOTHSITBIK TTapaMeTp TapanblHaH JaTYUKKE ocep €TKeH Ke3/e, TaTunK kepHeyi RA e3repeni,
SFHH,

] Ry H] ” [:] Ry L Ry U 'H’RAI
ng‘ 3 o ’ E,;‘ 2 —-oc ]
Jl W, ] Hra
a 0

5.9-cyper. MocCThIK ed1iey Ti30eKTepi:
a — KaparanbiM; 0 — capajaHfaH JaTYUKTep YIIiH

Keninik onnarel KepHey Jie e3repeni. EHmi o1 kepHeymeH R2 oHe ocChl KepHEYJIEpIiH
alBIPMAIIIBUIBIFBIMEH epeKIIesieHe 1l (MOCTTHIK Ti30€KTIH IIBIFBIC OCJTICI UBBIX), HOJIJICH €pPEKIIIe
001161, COHBIMEH KaTtap, 0JI OH Jia, COH/aii-aK, coJI Ja 00Jia anajbl.

KenTipinren MOCTTBIK Ti30€K €H KapamnaibiM 00J1abl )KOHE OHBIH (DYHKIUSCHI ©T€ Tap JUAa3oH/a
xenini. leireic kepaeymen Ral sxone R” capananran JaTUMKIEH OCBIHAAN TI30EKTIH JKYMBICHI
kesinze (5.8-cyper, 6) xKeNnuTiK Auana3oHbl MaHbI3IbI TYPAE KEHEe 1.

Erep maTyukTiH HIBIFBIC MIAMAachl —MHIYKTUBTI HEMECe CBIMBIMIBI 00JICa, OHJIA MOCTTHIK Ti30€K
aybICcllasibl KepHey Ke3iHeH TOK aiybl Tuic (4.12- cyperin kapa). OchlHIail xarnaiina, Tizoex
Oiprrama KUBbIHIANbI, Oipak, OHBIH KYMBICHIHBIH MPUHIIMIT COH/IAil OOJIBIN Kalabl.

bakpuiay cypakrap;
1. ®unbstpnep
2. KepHeyze TOKTHI KaifTa Ty3ymiiiep
3. ATTeHraTopiap
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Takbipbin 4.3 KymedTkimrep
Kocnap:

1. Kymeitkimrep

2. MarHuTTik KyIIenTKim

3. 1lprHalbI KYIISUTKIII

Kymewtkimrep — Oy 3HEPTHSHBIH CBIPTKBI K631 eceOiHeH Oenriaepai KyIIeWTeTiH
KYPBUIFBI.

Benrinepne op Typii GU3MKAIBIK TaOUFaT Oap: 3JEKTpP, THAPABIUKAIBIK, THEBMATHKAIBIK
KOHE T.0. THICIHIIE, OCBI OeNriIepi KYMEHTKIITep MEeKTPIIiK, THAPABINKAIBIK KoHE Oacka 1a
KYpbUIFbUIApFa jKaTajbl. AJljibiHAa OipHeIle peT alThlIFaH1all, aBTOMATThI KYHeepae, epexere
cail, amektp Oenruiep KosjgaHbeuiaabl. COHABIKTaH 1a, OyJaH opl HETI3IHEH 3JIEKTPOHJBIK
KYIIEUTKIIITEp KapaCThIPbLIabI.

KymelTkimTiy Herisri napaMmerpiiepiHiH Oipl OHBIH KyIIEHTy Ko3d@uuuenti O0oJbin
TaObLIAIbl. DIEKTPOHIBIK KYIMIEUTKIIITEPE KEpHEY OOMbIHIIA, TOK OOMBIHINA jKOHE KyaTThUIBIK
OOMBIHIIIA KYHMICUTKImTEep KOdhdUIMEHTIMEH epekiieneHel. KakeTTi HaKTBUIBIKIIEH Oeri
1IamMachblH eJleyre MyMKIHAIK OepeTiH MoHJepre JediH NaT4MKTIH QJICi3 OenriuiepiH KyIIeuTy
Typaibel ce3 Ko3famraHia (Oyy1 JeHred BOJBT yJieciHeH OipHelne BOJbTKA JCHIH), KepHEeyi
KYLIEHUTY KaXeT:

L, KU

OHJIa UBBIX — KYIIEUTKIII HIBIFbICBIHIAFBI KepHey; KU — KymenTkin kepHeyiH KYIenTy
K03 puImenTi; UBX — KYIIEUTKIII KIpICIHAET1 KEPHEY.

Kepuey Ooiibiamma kymenTy ko3¢ GuinenTi — OyJ1 OHBIH KipICIHJET1 KepHEeYTe KYIIEeHTKIII
UIBIFBICBIH/IA KEPHEY KAaThIHACHI.

ATKapylIsl MEXaHU3MJIED YIIiH OacKapyIIbl Oenriiep 0Cbl MEXaHU3M/IEPTe TIKEJIeH acep eTy
YIIIH eTe aJci3 0oJiaapl JKoHE OoJIapAbl TOK OOMBIHINIA HEMECE KyaTTBUIBIK OOMBIHIIA KaKETTi
MOHIHE JIeH1H KymienTe 1 (KUIoBaTKa JIeiiH).

Tox OolbIHIIIA )XKOHE KyaTThUIBIK OOMBIHIIA KYHMIEHTY KO3 PUIMeHTTepi KepHey OOMbIHIIIA
KYIIEHTy K03 GUIIUEHTTEepIHE YKCAC aHBIKTAIa/Ibl:

KI = 1Br1x/1Bx; KP = PBBIX/PBX.

HIeiFpic KepHEYIHIH KIpICTEH KaparaHia OapiblK AMana3oHBIHIAFBl KIpiC KepHEYiHiH
@3repiCTepiH KYMIEUTKIIITIH aMIUIUTY1albIK CUTIaTTama JIeT aTai/ibl:

IBB:x = F (IIx).

[IpiHaiibl KYMICHTKIIITIH aMIUTMTYAaIbIK —cunarraMmacel  5.10-cyperre KepceTuIreH.
Cunarramasa ym aiimax 6esinren: A, B xone C.

A aiimarel HenJIK Kipic OenriciHe colikec Keneal, KepHey OOWBbIHIIA KyIIEHTKIII
IIBIFBICBIH/IA HOJNACH epeKIIeNeHeAl — OJ KYIIEHTKIN 3JIeMEHTTepHiH ImiHae OoJaThiH
MPOLIECTEPMEH OalIaHBICTHI 11y JIET aTalaThIH KepHeyre (TpaH3ucTopiap, MUKpocxemanap) TeH,
COHJIali-aK, CHIPTKBI DIIEKTPOMArHUTTIK HbICAHAFa aTyMeEH.

MuHMMaIBI Kipic KEPHEYAEH UBX min, OJ1 YIIIH KYIIEHTKIIITIH HAKThI CUIIaTTaMalIapbl OChI
KeMUIIIKTEP/II KyoNmaHABIPATHIH MaKCUMaNJIbl KEpHeyre JAeWiH WBX max Kemia Oepei,
KYIIEUTKINTIH aMITUTYJAIbIK CUMATTaMachl kenini OomateiH B ydackeci cossimamel. C
y4acKeCiHJe KYIIEHTKIMTI OaiibiTy OacTanaapl, OHJIa OHBIH IIBIFBICHIHIAFRl KEPHEY TOK KO31HIH
KepHEYiHe KaKbIHAaFaH/1a )KOHE 0J1 KYIISUTKIIITIH Tanam eTeTiH Kod()QUIMeHTiH KaMTaMachl3 eTe
anMaiiel. 5.10-cyperTeri ITPUXTUTI ChI3BIKTA UACAIIBI AMIUIUTYJANBIK CUTIaTTaMa KOPCETUITeH.
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OpuHe, IyiaapIblH MbIHAKE KepHeyi, 5.10-cypeTTe kepceTuireHHeH a3bipak. Ocbuiaiiia ke30eH
KOpy YIIiH KOpCeTUIreH.

[T

A

0 U min Ulx max U

5.10-cyper. KymeHTKIinTiH aMITUTYIATBIK CHITATTAMACKHI

o Javin Sonax f

5.11-cypet. KymenTKITIH aMIUTUTYAATBIK- KU UTIK CUIIATTaMachl

Kipic xepHeynin xuiriri f e3repren ke3ae, KYMEHTITIH KymenTy KodhOUImeHTi e3repyi
myMKkiH. Toyenninik KU = F( f) ammutymansik- xkuitik cunarrama jen atanansl (AXKC).

5.11-cypeTTe KYMEUTKIIITIH MIBIHAWBI aMIUTATYATBIK-)KHUTIKT] CHIIaTTaMachl KETIPLITEH,
o)1 OOMBIHINA, KYMIEUTY KOADOUIMEHTIHIH TYPAaKTBUIBIFBI Kipic Oenrici »)uiniriHig fmin -HaH
fmax-ra meiiin Oenriai AMana3oHbIHIA FaHA KAMTaMachl3 eTiieal. TOMEHT1 )KoHe KOFaphl KUUTIKTE
KYIEeHTKim kodpduuuenTi tyceai. byn, eH anasiMeH, KOHIASHCATOpIapIblH KYIIEHTKIITEp e
00JTybIMEH OailIaHBICTHI, OJIAP/IBIH KEPHEY] aybICIIaIbl TOKTA OCHI TOKTBIH KU UTIrHE OaiIaHbICTHI
Oomanpl. 3amMaHayW OJCKTPOHHMKANA TYPAKThl TOK KYIIEHTKIIITEpi TapaThUIFaH, oJapiaa
KacKaJapaJiblK KOHACHCATOpJIAp JKOK JKOHE KYIICUTY KOA((UIIMEHTI €H TOMEHT1 JKHUIIKTepie
e3repicciz Kanaael. [ltpuxTik cei3pikTap uaeanabl AJKC 5.11-cyperre KepceTuIreH.

JlaTuMKTEpAeH KYMEUTKIITIH KIPETiH >KEpiHAe TYCeTiH Oenriiepai OakpUIayIblH JKOHE
OackapyiblH aBTOMATThl  KYWeJepiHIae, op TYpJdi TEXHOJIOTHSUIBIK  IapaMmeTpliepiHe
nponopuroHanasl. Ockl HapaMeTpiep e3repyl MyMKiH (Te3 HeMece aKbIpPbIH), COHa-aK, TYPaKThI
60mysl MyMKiH. COHJIBIKTaH Ja, OCBIHIAN >Xyienepae TYpakThl TOKThl KYHICHTKIIITI KOJIAHY
YTBIMIBI 00JIaJIbI, 0JIap TYPAKThl HEMECE aKbIPhIH ©3TepeTiH Oenriiepi e, COHIai-aK, eTe Te3
@3repeTiH Oenriiepai A€ KYUICHTeIl, OJ amaTThIK JKaFjaiiapia, TYPakThl HEMEce aKbIPbIH
e3repeTiH MoHzAepi Oap mapaMeTrpliep KbICKa YyakKbIT INIHIE Te3 e3repyl MYMKIH Ke3lie oTe
MaHbI3Oel. OchIiHmaii oMOelarn KYIIEUTKIIITEP peTinie KAJIBITITEI

KarIaiaa MUKpocXeManapAaopblHAaNFaH OMNepPalUsIIbIK KYIIEHTKIINTep i KOJJaHa IbI.

Kymeiitynin ete >xorapbl KO3((UIMEHTIMEH HeJIeHreH (OHJaFaH MbIHFa JeHiH) >KoHe
middepeHnnanapl Kipici, SFHH, HaKThl €Ki Kipici (Typa >koHe HHBecTi) Oap TypakThl TOK
KYIIEHTKIIITEP1), COHBIMEH KaTap, MIBIFbIC OeNrici OChl KipicTepie KepHey albIpMalllbUIbIFbIHA

MIPOTA0PLUUOHAIIIBI:

Usbix = KU ("Bx1 — "BX2).

KepHey ekicbIM/Ibl CHI3BIKIEH OCpUITeHIIKTeH, OHbl KYIIEHTKIIITIH €Ki KipiciHe Hemece
KYIIEHTKIIITIH HOJAIK HYKTECiHE KaThICTHI KipicTepaiy OipiHe amapyra 6onazpl. LIbiFbic O6enrici
OCBI HOJJIIK HYKTEre KaThICThl aiblHa/Abl. Erep kepHey Typa KipicTe FaHa 0oJjica, OHJIa UBBIX =
KVUsxI, an erep Tek uuBepcrti 0oJica, oHa UBBIX = -Kunpx2.
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5.12-cyperTe NpPUHIMMIHAIABI CXeMajapAa ONEPAlUsUIbIK KYMICUTKIITEPIIH MIapTThI
Oenruiepi, OHbIH aMIUTUTYAAIBIK JKOHE aMIUIMTY/AA KHUUTIKTI cunartamanapsl kepcerinret. Kipic
Oenricine GalIaHBICTBI, ONIEPALMSIBIK KYIIECHTKIIITIH IIBIFBIC KEPHEYI OH J1a, COHJa- aK, Tepic
Te OOJybI MYMKIH, OJ €Ki KepHEY KO31HEeH KYIIEHTKIIIKE TOK OEpyMEH KaMTaMachl3 eTuieni: +Em
u -En. Erep mbIrbic KepHEYi OChl MOHJIEPTEe KETKEH Ke3/Ie, KYIEHTKIMTI OallbITy OacTanaipl JKoHe
OHBIH aMIUTUTYAAJIBIK CHIIATTaMachl ©3Tepe/i.

OnepanusiplK  KYMICHTKINTI KYMIEHTY KO3(QUIMEHTIH, OHBIH WHBEPCTIK KipiciHe
KYIICHTKIMITIH MIBIFBICBIMEH Tepic Kepi OaiJIaHBICTBI €HT13€ OThIpa, KEHUT perreyre 0oJiaabl
(5.13-cyper). llbiFpicTarbl KepHEYIl ©3repTy HHBEPCTIK KipicTe KepHeyli e3repTy Oenrici
OoMBIHIIA KapaMa- Kapchl 00JIa/Ibl, SIFHU, OCBI KEPHEY Kapama-Kapchl (a3ana 6onansl. Kepaeynig
01p OeJiriH MIBIFBICTAH Kipicke Oepe oThIpa, Kipic OenriciH imiHapa 0acyra 0oabl,

‘

(789

+ K,

- B

Ut ".‘. ! U-u Ke (l:!ll L"-.J)
Uz o =| ‘
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0 I

5.12-cypet. OnepanusuiblK KYIIeUTKIII:
a —aMIuuTynaislK cunarrama (+Em, -En — kymeiTkim Tok ke3iHiH kepHeyi); B — AXC

Upax = (Rof Ry) U

5.13-cypet. Tepic kepi OaitmaHBICIICH ONEPAIMSUIIBIK KYIIEHTKIIT OCBhLIANINA, KYIICHTKIII
ko3 durmenTin aszaiTaibl, COHJBIKTAH JIa OChI Kepi OalIaHbICTHI TEpic Aen aTaiapl. KaxeTTi
ko3 duimeHT kepi Oaitmanpic Ti30€CiHIe PE3UCTOPIAP/IBIH OipiHiH KeJlepricin
e3repTy eceOiHeH opHateUiafbl (KanmeinThl ke3ne R2). Kepi OaiinaHbpicrieH KyIIEHTKIMI
koa¢dunmenti Koc tex aen ecenteyre 00yabl:

Ko.c =R2/RL

KymedTkimrin ynkeH Ko3pUIMEHTIMEH J>KOHE Kepi OaiIaHBICBIMEH OIEPAIMSIIBIK
KYIIEHTKIIITEp aBTOMATTHI )Kylesne KOMIapaTtop — KepHEYAl CalbICThIPy KYpPBUIFBICHI PETIHAE
KOJIJIaHbLIA/IBI.

Erep ochiHail KymenTKIMTIH €Ki KipiciHe ekl kepHeyal 6epce (eKi KepHey ylIi Je eKiHIIi
HYKTE — KYIIEHTKIIITIH HOJIK HYKTeC1), OHJla aJlAbIH/IA KENTIpUIreH GopMynara Colikec MBBIX =
Ku (uBx1 - uBX2) HIBIFBICTAFBl KEpHEY Kipic OeNrinepiHiH op TypiuliriHe GaiaaHbICTbl OOJIa/IbI.
bipak, KymeNHTKITIH yJIKeH K03 (UIueHT] Ke3iHae KepHEeYIiH €H a3 allbpMalIblIbIFbl OalbITy
KarJalbIH/a KYIISHTKIIIKE IIbIFApajgbl, OJ1 Ke3/1€ OHBIH HIBIFBICHIHAAFEl KEpHEY TOK KO31HiH
KepHeyiHe TeH Oomnaapl. Erep Oip kepHey miamanbl yikeH Oolica, oHJa OacKachblHaH IIaMaibl
a3pIpak 0oJjica, OHJIa KYIIEHTKIITIH WbIFbIc Oenrici -En n-en +En-re neiin xoHe Kepi ceKipeTiH
OoJaaml.

Ocbutaiiiia, JUCKPeTTIK OenrviepAl eHAEyAIH KypalJapblMEeH JKeHUT TIpKeJeTiH
KOMIApaTOp/bIH IIBIFBICHIHAAFBI YJIKEH ©3repic KepHeyaAl CalbICTHIPYJIBIH ©Te Cce3iMTal
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KYpBUIFBUIAPBIH KYPYFa MYMKIHAIK Gepexni. Mbicamsl, Oip KipicTe mapaMeTp JaTYUriHeH UBX Oenri
Oepiryi MYMKiH, aJl €KiHII KipiCTe — OCBI MapaMeTpAiH MOHIHE MICKTIK KOJDKETIMAUTIK Ke3iHe
natuuk Oenricine Tek Typaktel kepHeyre UQO, Oepimemi. Exai, ockl mapamerp MIEKTIK MOHIHECH
acangel, kepHey uBX UQO-HaH acagpl, ON amarThlK Oenri peTriHae >XyHeHl KaObUIIaiThIH
KOMIapaTOP/IbIH HMIBIFBICHIHIAFbI KEPHEY/IIH aybICYBIH TYABIPTA/IbI.

Kymefitkimrig Ku ete ynken xo3hduuuenTi Ke3inae KOMIapaTopblH iCKe KOCHUTybIHA
OKEJIeTIH KepHey Typuiniri (uBxl - mBX2), TOTEHIIE a3, KOMIIAPATOp OHBIH KipICIHAE KEepHEY
TeHairin Oekitexi nen canayra 6onanel. ACY TII aTkapymsl MexaHu3MaepMeH Oackapy YIIiH
Kimriripim kymeity koddduuuentivern  (100.....500), Oipak, yJIKEH MIBIFbIC
KyarTeuibiFbiMeH 200 BT-Ka [eifin) TypaKThl )KoHE aybICIaNIbl TOKTHI

TPAaH3UCTOPJIBIK KYIIEHTKIIITEP KOJIaHBIIAIBI.

Erep arkapymibl MeXaHU3MIEPMEH TYTHIHATBIH KyaTTBUIBIK KHJIOBATTAP/Ibl XKOHE OJIaH Ja
KoOIH KoJIJaHCa, OHJA MAarHUTTIK KYIIEHTKITEp KoJAaHbulaabl. OnapablH >KYMBICHI KYILTI
MarHuTTIK  ajaHjaapaa (eppoOMarHMTTIK — MaTepuaijapAblH  OalbITy JKaFjaiiblHA  acy
KaOUIeTTUIIrIHEe HeT131eNel.

AybIcnianbl KepHey KO31HEH TOK ajlaThlH MarHUTTI KYLIEHTKIITEp koHe opamaap 1 »xoHe 3
(5.14-cyper) t/ _OHma MarHUTTIK aFbIM/IbI KYPATBIH JKOHE JKYPEKIIIEJICH OTETIiH aybICIIaIbl MATHUT
AJTaHBIH JKacal Ibl. DJIEKTPOMArHUTTIK MHAYKIMSHBIH 3aHBIHA COUKEC, OCHI aFbIM KOOIpeK 0oJiFaH
cailblH, aifHa;my ’KypekiieciHae Oap MHIYKTHBTUIIK KeOIpeK >KOHE oJlap apKblIbl ©TETIH TOK
aseIpak. Erep sxypekine OaifbITy jxaFmaiibiHa KipCH, OH/Ia OJIaH OTSTIH MarHUT ajlaHbl OHJIA YJIKSH
MAarHUTTIK aFbIMJBI Kypa anMaiael. MHIYKTUBTUTIKTIH HOTHIKECIH/E aifHAIBIM MaHBI3IbI TYpIIe
a3asiJibl, aJl OJ1 apKbLUIbl ©TETIH TOK ocel. Ocbulaiiia, )KypeKIleHIH 0allbITy *aF/1alibIHA aybICYbIH
Oackapa OThIpa, afHAJIBIM TI30€TiHAET1 TOKTHI — KYIIECHTKIIITIH IIBIFBIC IIaMachlH OacKapyra
OoJIaIbl.

Marnutreyni 2 adHanAbIpyFa OCpUIETIH TYpPAaKThl KEpHEYAl OacKapaThblH MOHIH HYIP
e3repTe OThIpa, OaibITyFa 001aibl. bysr KepHEY MarHUTTIK KYIIEHTKIMITIH Kipic IaMachl PeTiHe
KapacTelpblnaapl. OHBI YIFAaUTKaH Ke3le, MKYpEKIle Marepuanabl OalbITy KypeKIleciHe
YKaKbIHIalIbI, COHBIMEH KaTap, 0ackapy KepHEYIHIH KIIIiripiM e3repici Ke3iHJe alHaIbIMIaFbl
TOKTBIH | (IIBIFBIC IIaMachl) MaHBI3/Ibl ©3TEPICIHE OKENIEII.

5.14-cypeT. MarHuTTi KYIIEUTKIII CXeMacChI:

1...3 — aifHaNIBIMOAp

MarsuTTiKk KYMIEHTKIITEepAiH KapamalbIMIBUIBIFBI JKOHE YJIKEH IIBIFBIC KyaTTBUIBIFBI
aBTOMATTBHI XKYHenep/ie oap bl KeHIHEH KoJaanyFa okene/l. OnapablH HeT13r1 KeMIIUTIr — YJIKeH
MHEPLUSIIBUIBIK.

bakpinay cypakrap:

1. Kymeiitkimrep

2. MarsHuTTiK KyIIeHTKIII
3. HIbiHaiibl KyIIenTKiII
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Takpipbin 4.4 CaHAbIK KYPbLJIFbI

Kocnap:
1. ABTOMaTHKaHBIH CaHJBIK KYPBUIFbLIAPbI
2. ABTOMATTHI XYHeneperi CAaHABIK KYPBUIFbUIAP KOJIAHBLIA BT
3. MCKPETTIK mapaMmeTrpiiep

ABTOMAaTUKaHBIH CaHJBIK KYPBUFBLIAPBI — OYJI, €peXKere cai, JUCKPETTIK PEKUMIE KYMBIC
KACaUTBIH JIEKTPOHJIBIK KYPBUIFBLIAP, SFHH, OJlap TEeK Oenriti OeKiTiUIreH xaraaiaa rana 0osa
amanel. Onap CaHIBIK JCTI, OJap IbIH JKaFIaibl CaHTapMeH OeNriUIeHreHaIKTeH aTanapsl: 1, 2, 3-¢
XKoHE T.0. CaHABIK KYPBUFBUIAD CaHIBIK KYPBUIFBl  OOJbIl  TaObuiaTelH  DBM-HeH
KoJaHFaHabikTan, OBM  apu(MeTHKaNBIK-IOTHKAIBIK ~ KYPBUFBICBIHIA — ONEpaIUsIIap bl
OpbIHJIAy YIIIH BIHFAWIbI €CeNTEeYAIH eKUTIK KyHeclHJerl caHIapAblH KarJailblH OUIipy YILUiH
KoJanbutaael. BTk jKylieciHne ekl canbiH ecenrtey: 0 sxoHe 1, Oipak, OHABIK KYHeae CUIKTHI
paspsarap Oap. COHABIKTaH Aa, CAHIBIK KYPBUIFBUIAPIBIH JKaFIalbIH, MBICAIBI, Kelleciien
oenriteyre 6osanel: Oipinmici 0 caHbIMEH OeNriieHel; eKIHITICl — | caHbIMEH; YIIIHIIIICT — eKIHTIT
paspsATHI KIprizyAi Tanan eresl skone 10 6uiaipent (oH emec, an 6ip — Heu), TepTiHici — 11 (6ip
— 01p), 6ecinmrici — 100 (6ip —Hexn — He), anTbIHIIBLICH - 101 (Oip — Hem - Oip) koHE T.0.
ABTOMATTBI )KYHeNep/eri CaHIbIK KYPBUIFBUIAP KOJITAHBLIA B
B JUCKPETTIK MapaMeTpiiep JaTYMKTEpIHEH aKMapaTThl aly oHE cakTay YIIIH (0ObeKTUIepIiH
YKaFIaibl KOHE CaHBbI);

W JaTYUKTEP/ll CypaTy TOpTiOiH TaHaay;

B JIMCKPETTIK 0acKapy ocepiepiH KaIBITACTHIPY («KOCY-COHIIPY», «alry- kady», «5 KaambHa
ayBICTBIPY» JKOHE T.0.);

W OIepaIUsHbI OPBIHIAY KE3EKTUTIrH 0acKapy;

m OBM-MeH aknmaparThl anmMacTbIpy.

Msicanbl, OarapiaaMaiblK-TOTMKaIbIK Oackapy pPeXUMIHIE CaHIBIK KYPBUIFBLIAP OCBIHAAN
omnepanusiap Ke3eKTUIIriH KaMTaMachl3 €Te/i:

[ IT1 KOCKBIIITHI KOCY;
[ K1 xnananne! amny;
n Kytieneri kpicbiM P1 MoHiHe xeTkeH e, B1 BenTem 30°-Fa ambutast (3 Kauibln) skoHE T.0.

ATtayraH (yHKIHSIIAPIbI OPBIHIANTBIH OAPIIBIK CaHIBIK KYPBUIFbLIAP
TPUTTEP HETI3IHE JKacalabl.

bakputay cypakrap:

1. ABTOMAaTUKaHBIH CaHJBIK KYPBUIFbUIAPHI

2. ABTOMATTBI )KYHeEIeperi CaHIbIK KYPBUIFbLIAP KOJIAHbLIA b1
3. JTUCKPETTIK ImapaMeTpIiep
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Taxeipbin 4.5 TpurrepJep
Kocnap:

1. Tpurrep

2. Tpurrep HWIBIFBICHI

3. KarFJalbIHAAFBl TPUTTEP

Tpurrep — OyJ1 TEHIIKTIH €Ki TYpaKThl arJaibl 0ap >KOHE AIEKTPOHMABIK pelie polliH
aTKapaThIH KYPBUIFHI.
Tpurrepain xarmaiier 0 xoHe | caHmapbIMeH OeNTuIeHTeH. DJEKTPOHIBIK TPUTTEPIiH HETi3iH
HEeri3ri Jlem aTalThIH €Ki TPAaH3UCTOPJIBIK JJIEMEHTTep Kypaimel (5.15-cyper). Tpansucrop
KUITIHJIE €K1 JKaFaaiiabpiH OipiHe 607aybl MYMKIH: HEMECE OJ allbIK, SFHU, 0J1 aPKbUIBI TOK ©Te/I1
HEeMece 0J1 KaObIK, SFHU, TOK XOK. Tpurrepae KuiT, erep oJapAblH Oipi alibIK XKaraaiaa 6oJca,
OHJIa eKIHIIIC1 — MIHJETTI TypJAe *KaObIK KOHE KepiCiHIe OOoJIaThIHAAM €TIN KOChUIFaH. ATIBIK
TPaH3UCTOP KE31H/1€, OHBIH IIBIFBICHIH/IAFbI KEPHEY HOJITE KaKbIH, aJl ’KAOBIK K€31H/1€ — TOK KO31H1H
KepHeyiHe xkakbiH. COHIBIKTAH Ja, allbIK xkarnaibl 0-MeH OenriieHei, an >ka0biFbl — 1.
Erep ’xaObIK TpaH3UCTOPIBIH KIpICIHAE KEpPHEYIIH allblK HMIYJAbCHl Tycce, OHIa Ol
TPaH3UCTOP/IBI AIIBIK KaFIaliFa aybICThIPAIbI )KOHE TPAH3UCTOP IBIH IIBIFBICHIH/IA KEPHEY a3asiibl,
srHu, 0enri 0 kapimracaasl. COHBIMEH KaTap, ajlIbIHa alllblK eKIHIII TPaH3UCTOP,

(MuBepcri mibiFbic) Tpurrep mbIFbICH

1 (+5 B) 0 (0B)
KIJIT KABBIK KUIT AlIBIK

Konawiproi 1 Ecentik KoHABIPFbI 0

5.15-cypert. 0 *xarmalibIHIAFBl TPUTTED

KaOBIK JKaFJaiiFa Kellle i )KoHEe OHBIH IIBIFBICBIHAAFE KepHey oceni (1 6enri). Erep amburatbia
MMITYJIBC €KIHIII TPaH3UCTOPIbIH KIpiCiHE Tycce, OHJIa KalTaJlaH TPUTTEPIiH aJIFallKbl JKaFaiibl
OpHATBLIAIbI.

TpanzucropiapaplH OIpiHIH HIBIFBICBIH OapJIbIK TPUTTEP/IIH IIBIFBICBIHA KaObLIIal OThIpa, O3,
TpUrrepi >karaiibin 0 xxone 1 nmenm Oenrineit amambi3. MIMIyNnbCTBIK TpUTTEpIiH Oip KipiciHe
Tycyl oHblH 0 karmaiiblH Oenrinece, an ekiHmi kipici — 1 xarmaiibiaaa Gonagsl. Tpurrepain 0
YKarJIaibl KaJIbIITHI )KaFAaia KaIbIIThIFa KaObUIIAHAIbI, COHBIMEH KaTap, TPUITEP/iH HIBIFBICHI
JIeTl TPaH3UCTOPJBIH OChI aFJalbIHJa allbIK IIBIFBICTHI ecenTei i, onna kepuey 0-re teH (0
Oenri). Byst MIBIFBICTHI Typa Jer, all 0acKa TPaH3UCTOPJBIH HIBIFBICHIH —MHBEPCTIK JICTT aTaIbl.
CaH/IbIK KYPBUIFBUIAP/IBI, MBICAJIbI, MMITYJIbCTAp/Ibl €CENTEriTepAi KypraH Ke3jie, Typa Ja,
COHJIali-aK, HHBEPCTIK IIBIFBIC OENTUIEPiH KOMAaHAbI.

Tpan3ucTtopnaapbIH KipiciH, KipiC UMITYJIbCTaphbl €Ki TPAH3UCTOPFa TYCETIHJICH eTil KOCHII, TaFbl
na Oip TpUTTEp/iH KipiCiH — eCeNnTiKTi yibIMaacThIpyra 60maabl. OChl KipiCTe allIbIK UMITYJIBCTHI
OepreH Ke3Jie, OChl COTTE KaObIK yKaFaaiiia OoNaThIHIAl eTil almbiaAbl. TpUurrepai aybICThIpFaH
Ke3Jie Oip TpaH3UCTOP XkabbliIca, OH/1a 0acKachl, €CENTIK KipiCKe UMITYJIbCTapAbIH TYCYl TPUITEpIi
Oip KarJaljaH eKIHIIIre KoHe Kepl Ke3eKTeI aybICThIpa/bl, OJ MUMIYJIbCTap/bl €CEeNnTerilTep
peTiHIe oNlap/bl Maiiananyra MyMKIHIIK Oepei.

bakpuiay cypakrap:

1. Tpurrep

2. Tpurrep WBIFBICHI

3. KaFJalbIHJIaFbl TPUTTEP
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Takbipbin 4.6 PerucrpJaap
Kocnap:
1. Peructp
2. KOHJBIPFBIHBIH JKaJIbl OenTici
3. Kosranryra neifinri kox:

Peructp — Oyt eKiTIK HBICAaH A YCHIHBIIFAH aKMapaTThl CAaKTayFa apHaIFaH KYPBUIFBL
Peructp KOHIBIPFBIHBIH JKalIbl KipiciMeH Tpurrepiepiaid ToObiH 0-Te yChiHAmbl. bapibik
TPUTITEPIIEP TOyeJNCi3 OONAaTBIH PErucTp mapamuienbai xen aranaabl (5.16-cyper, a). benrinep
(MBICaIBl, AUCKPETTIK JATYUKTEP), HOJ MEH OIpiiK YHJIeciMiHAE PeruCTpiep IIBIFBICBIHIA TY3€
OTBIpa, OapJIbIK TPUTTEPJIEPAIH KIpICIHE MapauleNbal Tycenl (mapauienbai Kox). Peructpi
LIBIFBIC JKaFAaliblHA OPHATY YILIH >KaJIIbl KIpICTe KOHIBIPFbUIApbl OApIIbIK TPUTTEPIIEPIE OPHATY
0 tuicti Oenrini 6epel.
bipkarap >xarmaiija, MbICaJbl,KOMIBIOTED MPOLIECCOPBIHAA EKUIIK KOATApMEH oNepanusiapbl
OpbIHJIAay Ke31HJe HeMece KOMMYHATOp/bl OacKapy YILUIH PErHCTPre EHri3uireH KOoJ OpHBIH Oip
HeMmece OipHelle pa3psiaka ayblCThIpyabl Tanan ereal. On yuIiH Tpurrepiaepal Ko3raliMabl
perucTpiepai Tyse oTeipa, 5.16-cyperte, 6 KopceTinrenaen Kocbutaabl. O Ke3eKT1 TpUrrepiepai
TI30EKKE KOCaIbl

[IereICTAp
T;pxe;n,“ I-f I 2-4 l 3-f l 4—R|
paspanTapsl
L | | | ]
Bxonapl
a
Ko3sranranHaH KEeHIHT1 KOJI:
IIIerFeIcTa
1 0 0
!
[ | [ |
Kosranry
Kosrantyra neitinri kox: 1 0 0 1
Bxonapl
o

5.16-cypert. TepT pa3psaThl peructp:
a — Tapajuienbai; 6 — Ko3FaaMalbl

KOH/BIPFBIHBIH JKaimbl Oenrici 0-me Oip paspsara cakTalaTblH aKmapaTThl KO3FaITy Oenrici
6omansl. «Ko3ranty» Oenrici TyckeH ke3fe, | xaraaiibiHga 6onaTeiH opOip Tpurrep 0 sxaraaiibiHa
aybIcaJibl )KOHE COHBIMEH KaTap, | KOHJIBIPFBICBIHJIA UMITYJIBbCTHI Kejeci Tpurrepre o6epeni. Erep
keneci Tpurrep 0 kargaii  bIHZA GoJica, OHZA OJ1 OCHI UMIYJIBCTHI 1 aFjaiibiHa opHaTazpsl. 0
KaFJalbIH/IaFbl TPUITEP KeJIeC1 TPUrTepre aybica ajaMaiibl.

Bakpinay cypakrap:
1. Peructp
2. KOHJBIPFBIHBIH JKaJIbl Oenrici
3. Kosranryra neifinri kox:
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Takpipbin 4.7 EcenTerinirep

Kocnap:
1. Wmnynbcrapasl ecenterimrep
2. EcenriiTin ecenrerim
3. Ecenrerimrrep Tpurrep
Wmnynbcrapasl ecenrerimrep — Oy OHBIH KipiCiHE TYCETiH 3JEKTp HMITYIbCTap.Ibl

€CernTeyre apHajiraH KYpPBUIFbL.

WNmnynbe caHmapblH €cenTey HOTIIKENepl eKUIK KOAbIHA, SFHM, CKUIIK CaH TypiHze
YCBIHBLTAIBI.

Ecenterimrep Tpurrep 6a3acbinaa Kypbuiaasl. bip Tpurrep e3airiHeH eKulik CaHbIHBIH OIp
paspsAblH YChIHCA, OHJA, MbICAJIbl, 8-pa3psiAThl CaH/bl KYpY YIIIH, CEri3 TPUITEp Tajall eTuIe/l.
Tpurrepnep, 5.17-cyperte KkepceTuIreHaeH, Ke3eKT1 KOChLIabl.

EcenTerimre )bUDKBIMATBI PETUCTPIICPICH albIPMAIIBUTBIFBI UMITYJIBCTAP TPUTTEPIICPIIIH
ecenTerim Kipicinae Oepuienl. OpOip KENreH HMIYJIbCTapAblH apKachlHNA, TPUITEpIepiiH
YKaraiblH aybICTBIPY, KaH/Ial *KaFaan1a 0J1 OCBIHBIH aJiJibIH/Ia OOJFaHABIFRIHAH OoJiabl. bipak,
KeJIeC1 TPUITepre UMITYJIbC, )KbUDKBIMAJIBI PETUCTPre TYCETIHIEH eTin TyCce/l, all/IbIHFbI TpUurrep 1
xarnaiipiHan 0 okarjaliblHa aybIcajabl. Tpurrep UIBIFBICHIHAAFBI O€nriuiep eKUTIK CaHJIbl
KaJIBITITACTHIPAJIbI, OHBIH MOH1 UMITYJILC €CEMNTETIIITHE TYCETIH CaHbIHA TEH.

EcenTerimn ecenteil ajaThlH WMIYJIBCTAPJBIH MAKCUMAJIBI CaHBI OHBIH MYMKIH
JKaF TaWBIHBIH CaHbIHA TEH, SIFHU, €CENTETIII TPUTTEPIIED JKaFIalbIHBIH op TYPJIi KOMOWHAITHSIIAP
canblHa TeH. Ocpulaiiina, eKi TPUITEPIEPMEH €CENTeriTep YUIIH MYMKIH KaFJalIblH CaHbl —
TOPT; OJIAp €CEITETIII IILIFBICKIHAAFbI eKUTIK caHmapra coiikec keieai 01, 10 >xome 11. Ym
TpUTTEpiep Ke3iHne karmainap canbl — ceriz 000-gen 111- re nmeiiin. XKanmel xarmaiina, erep
TPUTTEPJIEP ECENTETIIIH/IE N, ECENTErITEPAIH dp TYpJl )KaFaainap cansl 2n-Fa TeH. Ocbliaiiia,
8- paspsanTel ecenrerim 28 = 256 nelin ecenTeyre MyMKIHIIK Oepe/i.

Tpurrepiep apacbiHAarbl OalJaHBICTBl YHBIMIACTHIPYFA OaMJIaHBICTBI, E€CENTErimTep
COMMaJlaHybl HEMece ecenTelnyl MYMKIH. 5.17-CypeTTe KepCeTUIreH eCenTerill CcoMalaHabl;
OHBIH 9p TYPJI1 KaFnanaapblHbIH caHbl 24 = 16. Kipic ummynbcTapsl TyceTiH OipiHIII TpUrTEp,
Kipic IMITyJIbCTApFa TYCEll, €CENTEeTI MIBIFBICBIHA 4- pa3psAAThl €KUTIK CAHHBIH KiIlli pa3psablH
TY3€/li; COHFBICHI TPUTTEP KIPICIHEH aFa pa3psaThl TY3€/Il.

NmvnynbcTapapl ecentey Kanaih eteni? EH amaeiMen Oapiibik Tpurrepiep O skarmaibiHaa
Oomazel, ecenterint mbFbIckHAa — 0000 canbl. bipiHiri Kipic UMITYIBCHI Killli pa3psAThIH TPUTTEP1
0 >xarmaiipIHa aybICaIbl, al ecenTerin MbIFbICHIHAaFb! canbl 0001 Gostanbl. EKiHINT HIMITYJIBC OCHI
tpurrepai 0-re Kaitapanabl, Oipak, OCBIHOAMl aybIChIM €KIHINI pa3psaThl 1-re Tpurrepai
aybICThIpabl; MbIFbICKa caHbl— 0010 (Hen-Hen-0ip-Hem). YIIHIIT UMIYAbC Killli pa3psATaFsl
Tpurrepai 1-re Oepelli; COHBIMEH KaTap, CKIHIII pa3psaATarbl TPUITEp ©3 JKarJaalblH
aybICTBIpMaiiibl, mIbIFbIC caHbl - 0011. TepTiHini uMmynbe Kimri

£ Msswsacrap
Kimi
pupra 0

Ara
papaa

Ecenterim
wipic O-re

5.17-cypet. IMnynbcTapiblH TOPT pa3psaThl ecenterimli (mbiFbic canbiHga 0010)

OHBIH LIBIFBIC ONrici eKiHIIi pa3psaTarbl TpUrrepai 0-re aybICThIpaibl, ajl OCbl TPUTTEPIIH
HIBIFBIC Oenrici 3-1111 pa3psaaTaFbl TPUITEpAl 1-Te aybICTBIPaIbl; €CeNTETII MIBIFBICHIHIAFBI CaH -
0100. becinmi uMmynsc Kimri pa3psaarsl 1 skarnaiibiHa aybICTBIPabl, 6acKa paspsarapra acepii
KepceTmeii, meirbic cansl - 0101.

Ocburtaiiia, 15-mi umnynsc ecenterimti 1111 skarmaiipilHa opHaTKaHfa JeWiH 0Oabl.
Kenecici, 16-m1i umnynsce mbirbicta 10000 canbiH opHATYBI THIC, OipaK, OCBI €CENTErilTe TOPT
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pa3pssl FaHa 0oJanel (TOpT TPUITEP), MIBIFBICTAFBI CaH TEK TOPT Kimli paspsarapra, srau, 0000-
re TeH Oosanel. OchlUTaiillia, €CENTeTrill HOJIIK KaFaaiiFa KalTapbuIaJbl KOHE KaHA ECETKe
JaubIH.

Kaxer OoJiraH jKKe3Jie, €CeNTETIITI IIBIFBIC XKaFJaibiHa MXKOYpi opHaTy «0-re opHaATY»
KOMaH/IaChlHA TYCeli )KoHe OapIibIK paspsarapnaa Tpurrepiep 0 xarmaalibiHa OpPHATHLIA/IBI.

EcentiiTin ecenrterim ykcac jkacanmaapl, Oipak, ara pa3psATarbl Tpurrepaeri Oenri
WHBEPCTIKTEH eMeC, OHBIH OpHBIHA 9pOip TPUTTEPAIH Typa IIBIFBICEIHA TYCeAl. OpOip pa3psaaThiy
TPUTTEPl ©3 JKarjailblH e3repTeli, OHIa alAbIHFbI Tpurrep 0-meH 1 JxarmalibiHa aybICabl.
Ecenrerimn kipiciHze Ke3eKTi UMIYIbCHI TYCKEH Ke3Jle, eKUIIK CaHbl OHBIH IIBIFBICHIHIA 1-Te
a3asiibl.

Comarnay na, COHJIali-aK, TYCKEH UMITYJIbCTap bl €CENTEey PEBEPCUBTI A€M atanajsl. Omapaa
eK1 Kipic (6ipeyl — coManbIK UMITYJIbCTAP YILIH; €KIHILIICI — €CeNTey UMIYIbCTaphl YIIIH) HEMECE
€CenTey PeXUMIIHE caly PEXUMIHEH €CENTErilliTi aybICThIPy MYMKIHIIIIMEH Oip Kipic KoHE
KEpICIHILIE.

bakpinay cypakrap:

1. WmmnynbscTapsl ecenTerimrep
2. EcenrtiiTiH ecenrerim

3. EcenrerimTep Tpurrep
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Takbipbin 4.8 KommyTaropaap

Kocnap:

1. Kommyrarop

2. KommyraTtopasiH 6acKapymibl 3JeMeHTI

3. JKBUDKBIMABI TIPKETIIITI OaiJIAHBICCHI3 KOMMYTATOP

Kommyrarop — Oy Genrimi Oip TOPTINTE TYPIIi IJICKpPIi TIZOSKTEpIi OlapFa apHaFaH
JKQJIMBUTaMa KYPBUIFBIFA KOCHIT JKOHE aXKBIPATATBHIH JIEKTPOHIIBIK JKOHE DIICKTPOMEXaHUKAIBIK
KOCKBIIII.

Kommyraropnap Gackapymibl 3JIeMEHTTEp MEH KOCKBIII dJeMEHTTepAeH Typansl. Omap
KaJITaMJIBIK 5KYMBIC KaCalThIH KOHIBIPFBUTIAP KAaFUIATTAPBIMEH JKYMBIC JKacakIbl: op KaJiaM CaiibliH
Ti30eKTepAiH OipiH KOCa OTHIPHI, KOMMYTATOPIbIH OIp 3JIEMEHTI ICKE KOChLIaIb.

KommyTraTopabiH 6ackapymibl 2JIeMEeHT1 O0JIbIM, 9MIETTE KOCapJIaHFaH HEMECEe KbUDKbIMAJIbI
Tipkerim tadbutanel. Kocapnanran/Ilapannensai Tipkerimn 9EM-nan gon Ka3ip KOMMYTaTOPIbIH
KOCKBIIIIBI HEMECE a)KbIPATKbIIIbIHA KOCBUTYbI THIC T130€K HOMIPIHIH KOJbIH anajibl. XKbpUHKbIMabI
TIPKET1ITI TI30€KTep Il KOCY PETTLIIr alAblH-aa Oenrili O0FaH Karaaiiia KoJaaaHabl.

bynnaii skarmaiiia >KbUDKBIMAJIbl TIPKETIITI OHBIH COHFBI TPHUITEPIHIH aXBIPATKBIIIBIH
QJIFAIIKBI KOCKBIITBIMEH YKAJFaCThIPa OTHIPBII MEHOCPIICH/II Je, allFalllKel TPUITEep i 1 karmaira
anbin keneni. Erep eHpiri ke3ekTe TipKeriluike KbUIKY UMIYJAbCTEpiH OepeTiH OoJica, oHza apoip
UMITyJBCIEH TIPKErill Tpurrepiepi 1 >karjaiira Ke3eKleH aybica OacTallipl, SIFHU ILIBIFY
CUTHAJJIBIK O€INTICI TIPKETIMTIH OapibIK aKbIPATKBIIIBIHAA KE3EKIeH Maijga Oosa OGacTaifibl.
Hormxecinae a1exTpiik Ti30eKTep KOMMYTAaTOPABbIH KOCKBIIIBIHA (2KBIPATKBIIIbIHA) KE3EKIIEH
KOChblla OacTaipl, OHBIMEH KOCa, COHFbI TI30€KTI KOCKAaHHAH KeWiH Oy ypzic Kaiita
KalTasiaHateiH 0osaabl. Ochutaiiiia KOCHUIFAH KBUDKBIMAJIBI TIPKETIII CAaKWHAJIBI €CENTEYIIT ST
aTayapl.

KaiiTa KOCBUIFBIII AIEMEHTTEP OailIaHBICTHI )KOHE OalIaHBICCHI3

00JTybl MYMKIH.

BaitmanpIcThl 35IEMEHTTEp pETiHIEe, KoOiHece, KbUDKBIMAIIBI JIEKTPIIK OaillaHbICTapAbIH
KBUDKYBIMEH KaiiTa KOCBUJIATBIH Ti30€KTep OOJIBIN TaObUIATBHIH JJIEKTPOMArHUTTIK pesie
KoJjaHbutagpl. Penme KeH aykKpIMIarbl KoHE OacKapyllbl CHTHAAbIH a3 KyaTTbUIBIFBI
JKarJalbplHIAFel TOK Kymoni Ti30eriH Kaita KocyFa KaOuterri. Omap e€H Kilmli  TOKTap
(MuKpoamIiepyiep) JKoHE KeuOip maTdyukTepAeH (MHKPOBOJBTTAP) KEIM TYCETIH TOK KYIITEPiH
OaiiaHbICTRIPYy1a MaHbBI3/BI OOJIBIN TaObLIA bl 3aMaHayH pesie KeJieMi KaFblHa IIaFbIH, Oaracel
Jia ap3aH, TeMIEpaTypaHblH K€H ayKbIMBIH/IA )KYMBIC icTei 1. OnapapIH KEMIIUTIr

— KOFapbl HHEPUHUSIIBIFBI (KOCBUTY YaKbIThl — OIpJIeH >Ky3re AeiiH MUJUTUCEKYH]T).

ANTaApIBIKTAM KBUIIAM SPEKET eTyae OalIaHbICChI3 KapThUIail OTKI3TIIITI KalTa KOCKBIII
AJIIEMEHTTEP — TpPaH3UCTOpJap MEH THUPUCTOPIAPAbl (KOCYy OapbIChIHIA MHUKPOCEKYHITAp bl
Kypaiisipl) aiiTyra 00abl.

Wsarae

Rigic 4 @_
. 4N
Kpee 3 .Q_j)- . T
Kigic 2 R\
Kipic | B

0 Ul I 0

0-50 xomzmapy 1 13 1

5.18-cyper. KbUDKbIMaIBl TIPKETIMTI OaillaHBICCHI3 KOMMYTaTop (KOKO TYCTI KIITTEp
XKaObLUTFaH |
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TpaH3ucTopnbl KUITTEPAIH JKYMBIC jkacay ToprinTepi Oyran neiiin 5.4.2.0emimue
KapacTeIpplIFan OonaTeiH. KommyranusutanaTelH Ti30eKTepaiH e3apa OalaHbICHIH a3aiTy
MaKcaThIH/1a KaiiTa KOCKBIII 3JIEMEHTTEP PeTiHe, KaObIK KYHiH/IE 6Te KOFapbl KAPCHUIBIK KYIIIKE
Ue OpICTIK TpaH3UCTOPIap KOJAaHbLIaAbl. TUpHCTOpIAp 6T )KOFaphl TOK KYIITEPiH KaiiTa Kocyra
KaO11eTTi (3KY3/IeTeH aMIiepiepre Ieiin), ajaia oJlapIblH KbIJIaM OPEKET eTyJIepi TOMEH OOJIBII
Kee/i.

5.18 CypeTTe >KbUDKBIMAJBI TIPKETIIIeH OacKapblIaThblH, TOPT KOCKBIIITHI JKoHE Oip
KBIPATKBIIIBI 0ap epicTi TPaH3UCTOPAAFbI OAMIaHBICCHI3 KOMMYTATOP/IBIH ChI30aChI KENTIPLITeH.

TepT KOCKBIIITHI oHE OIp aXbIPATKBIIIBI Oap KOMMYTaTOpJiap MYJIbTUILIEKCOpIap et
aTanajpl KOHE ONIETTE OJIApFa apHAIFaH OPTaK KYIITETINITIH HeMece Oanama-caHJIbIK KalTa
KOCKBIII KOCKBIIIIBIHA JaTUUKTEPAEH KENIll TYCETIH CUTHAIABIK OenruiepAl Ke3eKIeH Kocy YIIiH
aBTOMATTHIK JKyHenepJe KOJIaHbUIagsl. bip KOCKBIIITHI JKOHE TOPT aXBIPATKBIIIBI Oap
KOMMYTaTopiiap JAEMYIbTHILIEKCOpJIAp el aTaliaJbl KOHE KaKETTI 0acKapylibl MEXaHH3MIe
OacKapylbl CUTHAIIBIK OeNruiep/i 6epy YIiH KOJIaHbLIa b,

bakpinay cypakrap:

1. Kommyrarop

2. KommyraTtopnasiH 6acKapymibl 3JIeMEHTI

3. JKBUDKBIMAIBI TIPKETIIITI OaiJIaHBICCHI3 KOMMYTATOP
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Takpipbin 4.9 IlndpoaHaaorThiK KIHE AHAJIOI-CAH/IbIK KAWTA Ty3rilTep
Kocnap:

1. Canapik Oanama TYpIaeHIIprimTep

2. VYakpITKa Kapail KBaHTTay *KoHE JICHIeire Kapail KBaHTTay.

3. banmamanbl—caHIBIK TYpJICHAIrIIITEP

Byran [neifiH  KapacTBIPBUIFAaH TEXHUKAIBIK Kypanmap Oamama >KoHE JHMCKPETTi
napameTpiiep e MEH CUTHAIIApMEH JIe )KYMBIC JKacaiiibl. ABTOMATTHIK Kyienep e3eri — EBM
— TEK CaHJIbIK KOJITapMeH JKYMBIC JKacaipl. bip xKylie aschlHaa ochl 0apiblK KYpajaapIbl )KOHE
OJIapMEH IIEMIUICTIH ecenTeyiepai OIpiKTipy YIIiH HIaManapAblH e3apa TYPJICHY MYMKIHAIrH
neneny Kaxer. by moeneHi canplK-0anama xoHe O6anama- CaHIbIK TYPJASHAIPTiITep MIemeTl.

Cannpix 6anama Typaenaiprimrep (IIbT) — OyJ1 caHIbIK KOATHI OCHI KOJTHIH SKBUBAJICHTI
— OHJIBIK CaHFa COMKec KeJleTiH Oajama 1amMara TYpJAeHAIPET1 KYPhUIFHL.

Onerre LIBT axpIpaTKbIII 1aMachl OOJIBII AJIEKTPIIIK KEpHEY HEMECE TOK KYIIIl TaObLIabl.

AHABIK OanaMa TYpJCHAIPTilIiHIH JKYMBICBI €CENTEYAIH €Kl eCceJeHI'€H/KOCapiIaHFaH
Kyiheccine Herizneneni. Kocapmanran xyiiene ecenreynep/e eki can rana 6osaast — 0 xoHe 1,
0ipaK oJI, OHJBIK XYHe CHSKTBI Oenrimi Oip skarmaiael Oulmipeni, sFHU opOip CaHHBIH OCHI
KYypaM/JIaFbl «caJIMarbl» OHbIH OChl CAaHAAFbl JKaFAalibIHa (CaHIBIK Pa3psIbIHA) OaillaHbICThI OOJIBITT
tabbutanel. OHABIK KyHdene opOip >KOFapel pa3psia anasHFbICEIHAH 10 ece kem OoJIbITI
«ca”aiaapl/caaMarsl OOJIagbDy.

ConbiMeH, 555 cannapblHIaFbl COJ JKaKTaFbl OecTik (2-111 pa3psin), opTaHFbl OecTikke (1-
1 paspsan) Kaparama 10 ece «caaMmakTh», al OpPTaHFBl OECTIK, 63 Ke3eriHjae, OH >KaKTaFrbl
oecrikren (0-1mi pa3psn) 10 ece «kem» 60bm TaObLIAABL. BysT caHmapabl Kenecien Typae ka3yra
OoJIaIbl:

555|0 = 5- K)2 + 5-101 +5-10°.

Kocapnanran xxyiiene pa3psaTapIblH €CenTenyi 2 peT epeKieaeHel:

111 canwprama (6ip — Oip - Gip) cox KakTarbl OipiriK (2-111 pa3psia) opTaHFbickiHAH (-1
paspsn) 2 ece «kem», all OpTaHFbI OIpJiK OH JKakrarbichiHaH (0-1i paspsnm) 2 ece «kem». by
caH/apbl Keneciaen Typae xa3yra 00abl:

1112=1-22 + 1-21 + 1- 2°

byn xa3z0a caHnplK Oanamanay TYpJSHIIPTINIIHIH JKYMBIC iICT€y KaFWAaThIH Oulmipendi:
KOCBIH/IBI JKYHeAeTr] Ke3-KeITreH CaHabl PETTUIIK JKyHeeri canmap XyheciniH Herizinae (2) ochl
CaHHBIH IIaMaJiaFbl HOMIPJIIK JKaFJaibiHa (sFHU, pa3psan Hewmipine) TeH (0 Hemece 1) caHHBIH
TYBIHJIBICHI PETIHIEC KapacThIpyFa 00Jaibl, MbICAJIbI:

101101012=1-27 + 0-26 + 1-25 + 1-24 + 0-23 + 1-22 + 0-2' + 1-2°

backanaii aiiTKaHJa, Ke3-KEJITeH KOCHIHIBUIBI CaHIBI OChI caHnga 1 OOoJbIN TaObUIATHIH
OapIbIK pa3psATapIblH «KOCBIHABICHD PETIH/IE KapacThlpyra 00Ja/bl.

BT >xy3ere achlpblaybl VIIIH ajblHATHIH LIAMAaHBIH «KOCBIHABI OIpJIiriH» TaHaay
KaXeT, MbIcalbl, €H a3 MIaMaibl pa3psj

«KOCBIHJIBICBIHA» T€H 00JIaThIH KEpHEY HeMece TOK KYIIIHIH IIaMachlH aiiTyra 0oiajbl.
Opnan KkeiiiH, 1 caHbl Ke37ieCeTiH CaHHbIH opOip pa3psabIHaa oy «KOCBIH/IBI O1pIIiri»
aTajfaH  pa3psAThIH

«KOCBIHJIBICBIHAY» KOOEUTLIE ], OJaH KeWiH OapibIK pa3psATapAblH KepHeynepi MEH TOK
KYIITepi Kocbuta el Mbicansl, Oyran neitin kentipinred 10110101 kocklHABI caHbl yiniH 1 MA TOK
KYIIIHIET1

«KOCBIH/IBI O1pJIIrD» peTiHJie TaHJATYbl OapbIChIH/IA, aTaJFaH CaHFa COMKEC KeJIeT1H TOKTHIH
COHFBI KYIIi KeJleciieil aHbIKTaa /Ibl:

/,0110101 =1 » 24 1-25+ 1-24 + 1-22+ 1-2° =
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=128 +32+ 16 +4+ 1 =181 (mMA).

181 campr —10110101 KOCBHIHABI CaHBIHBIH «OHIBIK OSKBHBAJIEHT» IEN aTaldaibl,
COHJIBIKTAH OHBIH OajaMa mamara TYpJIeHYiHIH KHCBIHIbI HoTHXKeci O6ombin 181 MA TOK Kymri
TaObLIa/IbI.

5.19 cyperrte 4-pa3psAATHI caHABIK OanaMalbl TYPIICHIIPTIII ChI30achl KENTIPUITeH, OHIa
opOip pa3psaaAThIH «yJiec» EnT kepHEeyiMeH TOK KO31HEH KyaT anaThliH ft Ti30eriHiH KapbICHUIBIK
KYIIIiH TaHJayMEH

aHBIKTANIAAbI. OpOip Ti30EKTEr1 TOK KYIIiH Oackapy KocapiaHFaH

- 4 Er
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R 85—
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1 0 I 0
l 1
Komanprer 0-2e I l ]
Kimmi 0 1 0 Yaxen
paspit Canana enrisy paspss

(0101 emrisiaren)

5.19-cypet. Canapik OamaMalibl TYPICHAIPTIN [OOsUTFaH KUITTEP JKaObLIFaH)

TIPKETIII KOMETIMEH Ky3€ere achIpbliaabl. Pe3ucTopimapapiH KapChUIbIK KOPCETY Il TaHIay
opOip YJIKEeH pa3psATap calbIHFbI KOCHUTYBI OHBIH aJIBIHFBICBIHA KaparaHIa €Ki ecere sKOJFapbl
OOJIBIII KEJIET

Bapneik TOK KymTepi YBBIX TYPACHAIPTINIIHIH IIBIFY I[IaMachkl OOJBINT TaOBLIATHIH
KepHEYJeri TOK KYIIiH TYpJASHAIpYIIl KbI3METiH aTkapaThlH RH JKykTeMeciHiH KapChUIbIFbIHA
KOCBIH/IbLIaHAIbI.

byn xarnatina [IBT xoceuarbimbiHa KockHABUIBEI 0101 canbl 6epinren. 10 sxone 410 Tok
arbIHBI OTETIH TpaH3UCTOpIAND ambIK. Ky Tycy xarnaiibina onap KOChIHABUIAHbI skaHe 5/0 (5
—0101 caHBIHBIH OHJIBIK PKBHUBAJICHTI) TOK KYIIIHE TEH IIBIFY KEPHEYIH KYpaiIbl.

Ochl TekTeC caHAbIK Oayama TypJeHIiprimi 12 pa3psSaThiK TIPKETINIKe We, SFHU OHBIH
TYpii xkarnainapeiabiH canbl 4096 teH. KaiiTa KochiaThiH Ti30€KTEpiH KyaTTay KepHeyJepi
TYPACHAIPTIITIH WBIFY CUTHAIABIK Oenrici -5,12 Tten +5,12 B neitin OonareiHaall TaHAAIaIbl;
TYpAeHy Karemniri — mamamen 1 %, KepHeyieri KOChIHABUIAHFaH TYPJICHY YaKbIThl — OipeH
OHJIaFaH MUKPOCEKYHITAPbl KYPauIbl.

YakpITKa Kapail KBAaHTTAaY JKoHe JIeHreiire Kapail KBaHTTay.

Typni TeXHOJOTHSUIIBIK MapaMeTpiepAiH Kebici Oamamainbl OoOJbIT TaObLIAAbI, SFHHU,
yakpITKa Kapail y3aikci3 esrepeTiH Ooubln TaObuiaabl. CaHOblK KypbUblIHBL — EBM —
TEXHOJIOTHSUIBIK YPAICTEp/l OaKpliay jkoHE OacKapyna KOJJaHy €Ki YpaKThIH IIEMILTYiH Tajar
erteni: 6anaMa rmapaMmeTrpiep/i YaKbITThIH KaH/all Ke3iHae ellley KaXeT jKoHe KapanaibiM Typre
00iIybl MYMKIH (opuHe, OepuIreH IIeKTeylep/e) NapaMeTp IIamMachlH HaKThl CaHFa Kaual
Typiienaipyre Gomanel. OCbl CypakThIH kayaObl €Ki YpJiClieH OaiIaHBICTBI: yaKbITKa Kapai
KBaHTTAy JKOHE JIEHTelre Kapail kBaHTTay — Oamamanbl (Y3HIKCi3) CUTHANAAPABIH JUCKPETTI
(TipkenreHn, omnail Oozca, y3umicti Typae Oip-OipiHiH apTbhIHAH UIecHelNi) [amajapMeH
aybICTBIPBLITYHI.
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3 Tapayma OyraH JeHiH «IMCKPETTI IIaMay» >KOHE «IUCKPETTIK CHTHAI» TYCIHIrl
KapacThIpbUIIbl. bamamainel CHUTHAJIBIH JUCKPETTIre aybICybl CUTHAIJIBIH KBAHTTAIYBl €I
aTajaJpl.

VYakpiTKa Kapail KBaHTTay Ke3iHae Oamamanbl (Y3IKCi3) CHTHAIIApIAH eJIeyill
amnmapaTtypa Ke3eKTi eJIIeyiH kaccay OapbIChIHIArbl Ke3re COWKec KeNeTiH OHBIH Oeiek Oip
maMayiapbl OOJIIHIN WIBIFAJbI, SIFHA OV CUTHAIBIH CAHJIBIK KOJKA TYPJICHYlI OpPBIH ayajbl.
CurnanzaelH TypieHy ke3zepi 5.20-cyperre kepcerinreH, oHma a tl, t2 xoHe Tarbl Oackaiap
CHSKTBI. JleHremekTep apKbUIbl TYBIHABI OOJBIN TaOBUIATBIH OCHI KE€3JeTi CUTHAJAAp IIaMachl
oenrinenreH ( 5.20, a-cyperi KapaHpi3). CUTHAAAPABIH TYPJICHY Ke3/Iepi HEFYPJIbIM cupek OoJica,
COFYPJIBIM OJI €Ki TYpJICHYJIEp apachlHAAFbl YaKbITTa THIM KON ©3TepiCKe YIIbIpaybl MYMKIH,
ColiKeciHIlle, OHBIH TYpJieHy naaiAiri TeMmeHneial. COHIBIKTaH, KIpy CHUTHAJbl HEFYPIbIM
KBUIIAMbIpaK ©3repeTiH 00JIca, COFYPJIbIM OHBIH TYPJIEHY1 KU1 OpPBIH allajibl, SFHU, KBaHTTaIly
YKUUTIT )KOFapbl 00Ty THIC.

JleHreiire kapail KBaHTTay Y3/IKCI3 X CHTHAIAApIbIH MYMKIH MOHJAEPIHIH OapibIK
ayKbIMBbIHA TOJITBHIPBIJIATHIH KBAaHTTAY JCHIEHIHIH IIKalachlH KypyFa cai keneni (5.20, 6 cyper).
KsanTtray nenreitnepi Oip- OipiHEH KOJIIAHBUIATBHIH ammapaTypaHblH CHUTHAT OJIICYIIITHIH
JONIIriMEH aHBIKTAJIaThIH KBAaHTTAY Ka/laMbIHA KEHIHTe KaJIbI OTHIPAIBL.
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5.20-cypet. YVakpITKa Kapail KBaHTTay (a) >KOHE JCHreWre kapaii kBaHTTay (0) Oamama
iamanap.

KBantray OappicbiHAa CUTHAI MOHJAEPIHIH JASJIArS KBAaHTTAY IIKAJIACBIHBIHH >KAKbIH
MOHJIEpiHE aybICTBIPBLIAAbI, SFHU XKYBIKTbUIaABL. by 5.20, 6-cyperTe *aKchl KOpPCETUIreH, OH/Ia
Y31K CBI3BIKTAp/bl CAJBICTBIPY YIINIH Kipic cHUTHaiabl KepceTuireH. CoHMKeciHIe, TYPJICHOIPY
JOJIIITH apTTHIPY YIIIIH, ©JIIISYIlT almapaT /I H apTThIpa OTHIPHIT, KBAHTTAY KaJaMbIH a3aiTy
KaykeT OOJIBIT TaObLUIAIBL.

bakpuray xoHe eimmeyniH aBTOMATThl KYHeciHae Oip Me3eTTe KBaHTTAY/AbIH €Ki TYpi Je
KOJIIaHbLUIaIbl. YaKbITKA Kapail CUTHaJIAap/bl KBaHTTAy MIaMaiapbl Y3IIKCI3 KaJaranay ypaiciH
UMITYJBCTIK YPJIICHEH aybICTBIPYFa >KOHE OCHI apaliblkTa 0acka Ja CHUTHAJIJapbl eJIIeyre
MYMKIHIK Oepeni. CurHangapasiH opOipi €Ki TYpIACHIIPY apachlHIaFbl YaKbIT iIiHAE e3repiccis
nen caHanaabl. HoTwokeciHze, aBTOMAaTThl Kyie y3likci3 curHaiael 5.20, O-cyperrterinei,
YKapThlJIal KaHBIK TYPJE KEJITIPUIreH IeH, Y3IKTI ChI3BIK PETIHIC «KOPEIi».

Banamajabl—caHIBIK TYpJIeHAIrimTep

Can TypiHzeri omepatropMeH eHri3imin skoHe OEM ikagpicblHIA CaKTalaThIH
TEXHOJIOTHSUIBIK TIapaMeTpiiep IIaMainapbl Typaibl akmapaTTap aixy YIIiH HEMece aTKapyIIbI
MEXaHHU3MTIe OaCKapyIIBUIBIK 9cep eTyNep/i KalbITacThIpyIap ecenTeyiepi YIIiH Oaramaisl
JATYUKTEH OepileTiH CUTHANIBIK OENTi CaHIBbIK TYpPre e3repTilyi KaxkeT. by Oamamanbi-caHIbIK
TYPJICHAIPTIII KOMETIMEH JKy3€ere achlpbuIabl.

Banamanbi-canIbIK TYpIeHIIpTinT — OyJ1 OanaMalnbl CHTHAIBI CAHIBIK KOJKA ©3TepTeTiH
KYPBUIFBI.

banamanbl-caHIbIK TYpJICHAIpYIEpAIH OipHeme Typiepi Ke3zieceli, OJaplblH eKeyiH
KapacThIPBIT KOPEHiK.
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Benrini 6ip yakeIT apaibiFbiHaa apanblk Typiaengipyiaepmern BUT (5.21-cyper) nenreit
OOMBIHIIA TYPaKThl, OipaK Kipy CUTHAJIbIHA MPOMOPIHOHAIIBI Y3aKTHIKTaFbl KEPHEY MMITYIICIH
KaJIBIITacThIpaabl. ByHmail TypaeHaiprilTiH )KYMBIC ICTeY KaFUJaThl eJIIIEHETIH KepHEY

«Crapt» Oyipbifbl OOWBIHIIIA apHAWBl T'EHEPATOPMEH AalbIHATBIH CHI3BIKTHI ©CHeNi
KEPHEYMEH CallbICThIphIIanbl. Ommenerin kepHey UBX, HerypibIM sxkorapbl OOJFaH CalblH,
reHepaTop KepHeyi e, OJIICHETIH KePHEYMEH TEeH TYCKEeHTe JIeHiH, COFYPIJIBIM Y3aFbIpakK ece
Oacraiinel. Kepueynepain TteHumecy ke3i «CTom» OYHpBIFBIH KaJBINTACTHIPYIIBl KOMIIAPATOP
KOMETIMEH aHBIKTaJIa/Ibl.

Un Keaigeios Toxtay [Hnvmymscrepl N | Hvmymse
TeHepaTopsl ecenTeriu
U:I.I
ComamreK
TYIuHgecy
TeHepaTophl Bacray

N

5.21-cyper. bnok-cei30a [a] xoHe benruri Oip yakbIT apajdbIFBIHIA apalbIK
typaenaipyiaepmer BLT sxymbic icTey Karuaatsl [0].

«Crapt» OyiippirsiHaH «CTOT» OYHPBIFBIHA JCHIHT1 YaKbIT apalibIFbl HMITYJIBCTED
€CeNTErImTepiHiH KipiCiHe Keim TyCkeH N HMITYJIbCTep MIaMacChIHBIH CAHBIMEH €CeTTeNe/Il.
Ecenrey HoTMXeci, SIFHUM €CENTETIll MIBIFBICHIHAAFBI KOJ YaKbIT apaJibIFbIHa MPOTIOPIHUOHA,
COMKECIHIIIe, OJIICHETIH KepHEeyTe JIe MTPOTIOPIIMOHAI OOJIBIT TaObLIabI.

Byt TypieHaiprimTiH KaTteci ChI3BIKTBHIK 6CY KepHEYiHIH IeHEePaTOPbIHBIHH TYPAKTHLUIBIFbI
YKOHE IO iHE, COHBIMEH KaTap, YaKbIT apAJIbIFbIH TOJITHIPATHIH UMITYJILCTED KU UTIT1HE )KOHE OCHI
UMIYJIBCTEp T'CHEPATOPBIHBIHH  TYPAKTBUIBIFbIHA  OaimanbicTel. OpaH  0acka,  JOIIIK
KOMIIapaTOP/AbIH CE3TIMTIriHEe /¢ OaiIaHbICTHI OOJIBIT TaObLIA B,

bynnait BCT apThIKIIBUIBIKTaphl — OHBIH KapanalbIMAbUIBIFBIHAA, KEMIIUTIN — MIyIaH
KOpFalmyIblH TOMEHJIUIIrl, OHBIH IMIIHAE, HOTWXKEHIH Olp Ke3liK jKarjaiira OallaHbBICTHI
OONaTBHIHIBIFBIMEH — KOMIIAPATOPMEH KipiC KEepHEYiHIH HAaKThl MOHIH TIpKey Ke3iH/Je OHBIH
CBI3BIKTHI 6CY KEpHEYIHE TeHAECTIpLTyiMeH OaillaHbICTHI.

Ochl KeMUIUTIKTEp TEK HIBIFBIC CAHIBIK KOITHIH Ke3-KEIT'eH COTTE KipiC CHTHAaJIBbIHBIH
HaKThl MoHIHE coiikec keneTiH 6akputaymibl bCT TabbuiMaiiib.

bakputaymsl BCT 610k-ce136ace! 5.22, a-cypette kenripuires. Kipic kepHeyiHiH KOcapiibl
KOJKa ©3repTilyl peBEepPCHUBTI ecemnTerimmneH OacKapbUIaThIH TYPJCHIIPrill caHAbIK-O0azaMa
KOMETIMEH Ky3ere

aChIPBLIA/IbI.
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5,22-cyper. bakputaymer BCT:
a — OJ10K-CbI30a; O — KEepHEY ChI3BIFHI;

PeBepcuBTi ecenrerim OyFaH JeiiiH alThIT ©TKHACH, KOCY YIIIH Je, aly YIIiH Je )KYMBIC
icTelial, COHABIKTAH Ja HMMITYJIbCTEPIiH OHBIH KipiCiHEe Kenim Tycyi OapbhIChIHIA ecenTerimI
IIBIFBICBIHIAFBl KOJ apTHIIT T4, COHBIMEH KaTap, KeMill Te€ OTBHIPYbl MYMKIH — Oy «Pexum»
OYIpBIFbl OPHATHUFAH ECETTETrI PEeKUMIHE OaiiIaHBICTHI O0JIaIbI.

UO cangplk Oanmamainbl TYPJICHAIPTII IIBIFBIC KepHEyi KipiciHe Uax Kipic KepHeyi
KaJIFaHFaH KoMmmaparopra Oepineni. bacrankel ke3eHjae ecenTerimTiH OapiblK Tpurrepiepi O
JKaraibIHA KOHE MbICaJibl, 4- pa3psaaThIK ecenterimTiH — 0000 mIBIFBIC KOBIHA KOHABIPBLIFaH.
byn xonka UO kepHYiHIH HOJIIK MOH1 COMKeC Kemel.

OpOip Kemnin TyceTiH uMIKynberneH ecenreriml koAbl MeH ChT mbirbic kepueyi C Ynx-TaH
aprnaiipiHima apta Oepeni (5.22, O-cyper). Ocbl Ke3le KOMIIapaTop ICKE KOCBUIBIT >KOHE
PEBEPCHUBTI €CENTETIIITI ally PeKUMIHE KOHJBIPA OTHIPHII, OHBI KaiiTa Kocaabl. Ke3ekTi ummysbe
apKblIbl ecenTerim Kojel 1a eifin azasnbl; oraH Koca, CBT mbrbeickinga kepHey U(l kipic
KepHeYIHEeH KaiiTa Kiuripeiie Tycim, Oip caTbifa a3asasl. KoMmmaparop ecenrerimTi KailTaaad KoCy
peXUMIHE KaWTaphIll, KE3eKT1 MUMITYJIbC €CeMNTerim KoJbIH >koHe IW kepHeymi apTThIpaipbl.
Kommnaparop kaiiTagaH ecenTerimiTi ary/a3aiTy pexuMiHe KaiTa KOCaabl )KoHE Tarbl Oackaiap.
Hotmwxecinne UO xepHey Kipic KepHEYI MOHIHIH aifHAIACBIHIAOFaH UIECKEH TYPJE aybITKHIIbI
(coHmBIKTaH OCHIH/IAM aTayFa ne — «oakputaymsl bCTy),

Kommnaparop kipiciHeri KepHeyyiep Ke3-KeITeH yaKbITTa TeH OOJIBIN TaObUIATHIH/IBIKTAH,
an UQ ecenTerem KOJABIMEH aHBIKTAJIATBIHABIKTAH, OYJ1 KOJ caHABIK kBHBaJieHT UBX Gosbim
TaObLIa bI, IEMEK, OamamMaibl CaHIBIK TYPIACHIIPTIITIH IMIBIFBIC CUTHAIBI OOJIBIN CaHaJIaIbl.

bakputaymer BCT kateniri CBT monairiMeH, KoMmapaTop Ce3rilTiriMeH >KOHE €CETTeTiIn
KipiCiHEe KeJIN TYCETIH UMITYJIbCTEP KUUTINMEH aHBIKTAJIAbl: UMITYJIBCTED JKULIITT HEFYPIIbIM
YKOFaphl 00JIca, TYPJICHIPE ©3TepTy, OHBIH IIIIH/IE, KBUIJIaM ©3TepeTiH KEPHEYIIEp 1€ COFYPIIbIM
TOMIpEeK  TYpJIGHYre YIIbIpaybl MYMKiH. OyHpaii Oajmamanbl- CaHIBIK —TYPJIACHIIPTIIITEp
MHUKpOCHI30a TYpPIHIE ILIBIFApbLIaAbl; TYPJEHY YaKbIThl OipHEIle MUKPOCEKYHATHI KYpaiijibl;
Kareniri— 1 % keM.

Bakpinay cypakrap:
1. OTK3rim KOHABIPFBLIAP HEeH1 Outipesi?
2. DNeKTp epicTepiHeH CUTHANIAP bl KOPFay YIIiH KaHAal ChIMIap KOJAaHFaH AyphIC?
3. MarHuTTiK epicTepiHeH CUTHAIAP bl KOPFay YIIIiH KaHai chIMIap KOJIJaHFaH JyphICc?
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5 besiM. ATKapyubl MeXaHU3M/ep
Takeipbind 5.1 ATKapyIisl MEXaHU3MISPIIH TYpIIEp]
Kocnap:

1. Atkapyuisl MEXaHU3M

2. IlaeBmarukansik AM

3. TexHOMOTHUSIIBIK YPIIC

ATKapyIsl MeXaHU3MHIH KBICKAIIBI aHBIKTaMackl 3 Tapayna Oepinarex 6omateiH, TT
ABXK-ra KaTBICTBI OHBI K€H ayKbIMJa Oepyre 00Jiajbl.

ATKapymsl MexaHu3Mep — OyJ1 6acKapyIIbl CUTHAJIFA COMKEC, TEXHOJIOTHSIIBIK YPAiCKe
TIKEJEeH acep eTETIH )KYMbIC OpPTaHJapbIHBIHH KbUDKYbIH HEMECE OPBIH aybICTBIPYbIH JKY3€Tre
achlpaTblH KOH/BIPFBL.

XKymbic opranapsl 60 Kelecl KOHABIPFbUIAP Ta0BLTYbl MYMKIH: I1ypa, THEK,
MKATKBIIL, KypaJKyiMellik, apOanap, peocTarTtap KbUDKbITKbIIITAPBI, KbI3BIPFILITAP KIHE T.0.
JKyMbIC opraHIapbIHBIH KO3FAJIBICHI KEJII TYCeTiH, OypriMans! (Oypsity Oypeimisl — 360°
NeiiiH) HeMece aifHanmansl (Oypbuty Oypaiiibl —360° sxorapel) 601ysl MyMKiH. JKaraail e3repyi
OJIap/IbIH KOCBUTYBI MEH COHJIpLIyiHe, Oepuric kKoa(hDULIMEHTIHIH e3repyiHe, peBepCUBTEHAIPYre
(kapama-Kapchl OaFbITKa ©3repyl) KoHE T.0. OalIaHBICTHI MYMKIH.

ATKapylibl MEXaHU3MIEP KypaMbIHa KaXKETT1 CTATHUKAIBIK KoHE THHAMHUKAJIBIK
cUmaTTaMajap/Ibl KaMTaMachl3 €TETIH OipKaTap 3JIEMEHTTEp MEH KOHIBIpFhUIap Kipedi. by,
MbICallbl, Fa3 HEMeCe CYHBIKTHIK aFbIHBIH OacKapaThIH PEAYKTOP KOHE TapaTKbII KOHIBIPFBI;
aTKapylIbl KOHABIPFbLIAP — 3JEKTPIIIK, THEBMATUKAJIBIK HEMECEe THJIPaB- JIMKAJIBIK KyaTThl
KYIIEHTKIIITEP; )KYMBIC OPTaHIapbIHBIHH KaFJalbIH OUIIIPETIH JKaFaail JaTYuKTepi.

AM craTHKabIK )KOHE TUHAMUKAIBIK CHUIIaTTaMalapbl TOMEHIETUJIEPMEH aHbIKTalIabl:

[ CBI3BIKTBIK HEMece OYPBIIITHIK OPBIH ayBICTHIPYABIH KOJIEMI HEMECE JKbUIIaMIBIFBIMEH;
] OpbIH anraH Ke30¢H;

[ aKayJiapMeH;

n ce3IMTalAbIFBIMEH;

[ TYPAKThUIBIFBIMEH.

JKanmel sxarnaiiaa KoJIIaHbUTATBIH SHEPTUs TypJiepi OOMBIHIIIA aTKAPYIIIbI
MEXaHU3MJIEP/Ii JICKTPJIIK, THEBMATHUKAIBIK KOHE THAPABIMKAIIBIK NI Oeyre 00Jabl.
Onektpiaik AM yuriH sHeprus ke3i 60blm, epexere cait, 220 Hemece 380 B kepHeyii y1ekTp
xeici Tabbutaapl. Amaiina kenrered AM 36 B Hemece Typaktel TokTa 12,24,27 B xepHeyne ae
YKYMBIC JKacai 6epeni (0apabIKk MyMKIH 00JIaTBIH AJIEKTPOMArHUTTIK pelie, KOCKBIIITap,
ANEKTPOMArHUTTEP, JICKTP KO3FAITKBIIITAD JKOHE T.0.).

DnexTpii AM KyMbIC OpraHAapblH KO3FAJITY HEMECE OJIap IbIH SHEPTUSACHIH KOCHIM-OIIIpY YIIiH
AJIEKTP SHEPTUSACHIH MEXaHUKAJIBIK YJHEPTUsFa TYPJICHIIPEI.

[THeBmaTukanbik AM sHeprus ke3i 0076 91eTTe mamamMeH 6-105 I1a KbICBIMMEH ChIFBLUIFaH
ayaHBIH 3ayBbITTHIK XKeici TaObUIaIbl. AJaii/la 0JIap/IbIH KyaTTalybl TEK CHIFBLUIFAH ayaHbIH KeJil
TYCYIH FaHa KaMTaMachI3 €Till KaHa KoiMai, COHBIMEH KaTap, 0acka Ja ra3aap/biH Typaal
KbIChIMJIA, 107 HeiiHri KbIChIM/a KEil TYCYiH KaMTaMachl3 €TEeTiH O6JIeK Ko3AepMEH Ky3ere
aCBIPBLTYBI MYMKIH.

[TueBMatukansik AM oieTTe, CHIFBIIFAH T'a3 DHEPTUACHIH KYMBIC OpTaHIapbIHBIH
KBUTKYbIHA apHAJIFAaH MEXaHUKAIIBIK YHEPTHUsSFa TYPJICHIIPEIi.

IMunpaBnukansik AM MUHEpaNIBIK Maiinap, CIUPTIIMIIMPUH OCIIAChl HEMECe apHaiibl
CYMBIKTHIKTap KbICBIMBIHAAFBI SHEPTUSHBI Maiigananaabl. OFaH Koca, CYHUBIKTHIK KbICKIM/IA
0omabl, ce0ebdi 01 CHIFBUIATHIH aya HEMECe razfa KaparaHaa KbIChUTMaiabl. CYWBIKTHIK KbICHIMBI
Oiprrama Kejemre JeiiH KeTyi MyMKiH, COHJBIKTaH AM Killli KeleMepi xKarJaiibiHaa eTe
JKOFapbl Kyl Tyciputeni. ['uapaBnukanslk AM CYMBIKTBIK SHEPTUSCHIH KBICHIM apKbLIbI
YKYMBICIIBI OPTaHIap bl )KbUTKBITYFa apHAIFAH YHEPTHFa TYPICHIIPE 1.
[THeBMaTHKANBIK HEMECE THAPABIMKAIBIK MEXaHU3MIEP/IE Ta3 HEMEC CYUBIKTHIK aF bIHBIH
Oackapy YIIIiH epeKere caii, SJeKTp SHEPTUsiChl eceOiHEeH KO3FaIbICKa KeATIPETIH TapaTKBIIII
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KOHBIPFBI KOJIAaHb1aabl. COHIBIKTaH aTKapyLIbl MEXaHU3MJIEP 3JEKTPOMEXaHUKAJIBIK,
AIIEKTPOITHEBMATUKAJIBIK KOHE dJICKTPOTUAPABIMKAIIBIK OOJIBIT OOIIiHEe 1.

TeXHOIOTHSUIBIK YPAICKE 9Cep €Ty CUllaTTaMaliapbiHa Kapaik AM Oanamalsl
(TIpoTIOpIIMOHANIB) )KOHE TUCKPETTIK (MKaFJaitiibl) 00JIbIn OemiHeml.

Banamansr AM KyMbIC OpTaHbIH OACKapyIIbl CUTHAJ KeJeMiHe IPOTIOPIHUOHAT TYpAe Ke3-
KEJIT'eH JKar/iail apajiblFblHAa OpHAIACThIpa ajajibl (MbICabl, IIypaHbl 22 % alibill HEMece
KaMKBIITHL 73° Oypay).

JuckpeTTik aM >KyMBIC OpraHbIH TeK OenTii Oip TipKeNreH jkaFaaiiFa opHaTa anajpl.
MBpIcaiibl, KbI3BIPFBIIIKA OSPUIreH TUCKPETTIK CUTHAI, OHBI OIpiHilIi, eKiHIII HeMece YIIIHII
JKarJaiFa aybICTBIPBIN KOCYbI HEMece COHIIPYI MYMKIH. JIMCKpEeTTi CUTHANIBI Oepy OaphIChIHAA
aOBIH CYWBIKTHIK YKOJIBIH aIlIbIIT HeMece jkaba ajaibl.

bakpinay cypakrap:

1. ATkapyuisl MEXaHU3M
2. TImeBmartukanblk AM
3. TexHONOTHSIBIK YpIic
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TakpIpbin S.2 JJ1eKTPOMEXaHHKAJIBIK ATKAPYIIbI MeXaHU3M/Iep
Kocnap:

1. Kipicnie

2. Ty3y CBI3BIKTHI KO3FAIaThIH aTKapyIIbl MEXaHU3M/IEPIHIH TYpJepi

3. Ty3y CBI3BIKTHI KO3FAJIATBIH aTKApYIIbl MEXaHU3MJIEPIHIH €cenTey KopCeTKimTepi

Ty3y CBHI3BIKTHI IrepiiemMernti- KeiiHi koHe OypbhlTy KO3FaIbICTApPBIH JKY3€Te achbIpaThlH KYIITIK
HWIAHAPIIEP aTKApYIIbl MEXaHU3MIEPiH (THPOKO3FaFbIIITAP/IBIH) POJIIH aTKapaIbl.

1.1- cyper KymTik nqunusapiaep Tuntepi

1.1 cyperinze eki Heri3ri TUNTI UUIUHAPIEPAIH YITici OepinreH: Oip»KakThl (0) xKoHEe eKIKAKTHI (a
KoHE 0) KO3FaIIbIC IUIUHAPIIEP1. bipykaKThl KO3FaJIBIC MWIMHAPIHIH MOPIIEH]I CBIPTKBI KYIITEPIIH
YKOHE TIPYKWHAHBIH 9CEPIHEH KeP1 KUMBLI JKacaiIbl.

byn mwmnuHApnepnin imki OeTKi alHACchl OHJEIMEW,INITOK acThIHAAFkl Oykca OeTi FaHa
OHJICTICTIHAIKTECH WIMHAPJIEP/I )kacay OHaliFa COFapl.

Erep Oip>xakThl HWJIMHAPIIH INTOKTBHIK ayMarblH apbIHABI THAPOXKENTIre, al Kapchl KaTKaH
ayMarblH KE3EKITeH apbIH/IbI )KOHE CBIPTKA arap THIPOKENIIepiHe Kocca, OHJIA IITOK LIrepi :xoHe
Kepi KMMBLI YKacaraHa OHbBIH JKbUIAMJIBIFBIH Olp/Ieli KoHEe opPTYPIIl KbLTyFa 00JIaIbl.

A3 FaHa KYIITIH 9CEpIMEH Iamaibl TY3y CBI3BIKTHI OPBIH aybICTBIPY YIIIH a3bIK(2.1,a-cyper)
xoHe mimiHal (2.1,0 koHEe B-CypeT) pe3MHallaH JKacajraH MeMOpaHalap TYPIHIET1 >KYMCaK
OenrimTepi Oap aTKapylibl MexaHu3Mmiaep naiinananbuianbl. Ocbl MeMmOpaHanap KeMeriMeH
KOCBUIFaH ep/IiH TOJBIKTAall KbIMTATYhI XKoHE YHKENICTiH a3 001ysl xKy3ere acapl. Con cebentex
MeMmOpaHanblK MexaHnumaep (5—10 xI/cM2) KbICBIMBIHIA JKYMBIC ICTEHTIH THIPO >KOHE
MTHEBMOXYHeNep/ie KOJIJaHbIC TalThI.

_,./egl

M

]_l__

¢

2.1.-cyper: Cp130amap: a —MeMOpaHaJbIK TUNTI aTKapyllbl MEXaHU3MHIH; O JKoHE B—
MeMOpaHaIapabIH
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XKazpik MemOpana (2.1,a-Cyp.KepceTuIreH) KapanaiibIMIbUTBIFBIMEH €PEKIIeTICHE 11, alaiia OHbIH
THIM/Ii ayJJaHbl LIEHTPIHIH OPBIH ayBICTHIPY OapbIChIHAA MimiHAi MemOpananapra (2.1, 6 xoHe B-
Cyp.) KaparaHna KapKbIHABI e3repexi. JKa3plk MeMOpaHalapblH TaFbl Ja Oip apTHIKIIBUIBIFBI
OJIapJIbIH IIEHTPIHIH KUMBLIBI MINIH/I MEMOpaHaiapra KaparaHaa dJijieKanaa as.

MeMOpaHanbIK  THAPABIMKAIBIK  (MTHEBMATHKAJIBIK) aTKAPYIIBl  MEXaHW3M  OpTachIMEH
KYKTEMEMEH OailJIaHbICTbI, OPTAaChIHAH KbICBUFaH MAbICKAK CaKMHA OOJIBIT KeNe/i.

I'maponHeBMOaBTOMATHKAa CHUMMETPHSUIBIK JKOHE CHUMMETPHSUIBIK €MeC THUNTI MeTaliMeH
KarTairaH MeMOpaHaiap KeHiHeH TapanFraH. CHMMETPHSUIIBIK MeMOpaHa €Ki CHMMETPHSUIIBIK eMec
MeMOpaHaiap/bl CBapKUIey apKbLIbl albIHAIbI.

MembOpana optacblHa ocep eTeTiH KymMemOpaHaHbBIH THIMAI ayJaHbl MeMOpaHaJbIK
KYpBUIFBIHBIH MaHbI3/Ibl TapaMeTpi 001bI TaObl1a1bl. OChl TapaMeTp MeEMOpaHaHbIH LIEHTPIHIET'1
OHBIH KBICBUIY YKa3bIKThIFbIHA MEPIEHIUKYIIAP OaFbITTalFaH KYILUTI aHbIKTaiabl. MeMOpaHaHbIH
THIMJII ayJdaHbl KYPBUIBIMIBIK TapamMeTpiiepAeH jkoHebacka na (daxropiapaan(MemOpaHa
LEHTPIHIH KUMBUIbI K9HE OHbIH MAaTE€PHAJIbIHBIH KaTThUIbIFbIHAH, KbICHIMHBIH a3al0bIHAH) TOYEI/I1
0O0JIBII KeTe 1.

MemOpaHaHblH Maifjianbl KYLUIH apTThIpy YIUIH OHBIH LEHTpiHAe auameTpl d KaTThl TipeK a
OpHaIacThIPbLIAIbI.

Cunbdonmapl maponmHeBMOaBTOMaTHKaAa Oerinii 6ap aTKapyiibl MEXaHU3MIEPTe ITUIUHIAPII
cunbhoumap (2.2-cypert,a) 1a JKaTajsbl.

7 ]

2.2-cypet MeTannaH »)acajaFaH CHIb(OH CXeMachl

CunbshoHnaap HEeri3iHeH MeTajlaH )Kacalajbl, TeK a3 KbICBIMMEH JKYMBIC jKacaraH/ia FaHa MEeTaJll
emec cunb(oHAap nainananpuiaael. Onaap pe3eHKEeACH KoHe dPTYPIIl IUTACTUKTEH Kacallabl.

Mertanman xacanrad ciibGoHaap OipKaOaTTHI XKoHE KonKadaTThl (Oec KabaTka Jeiin) 00Jabl.

Meramn emec cuinb()OHIAPABIH IMIEKTI KBICHIMBI 2-3 KIr/cM2, KIIIKEHE AWMAMETPJl MeTallJlaH
*KacajFraH OipkaOaTThl CHIb(OHIAPABIH IIEKTI KbIcbIMbI - 30 Kr/cM2, yikeH auamerpii
cunboHgapaiki-(> 150 mm)- 2 kr/cm2-ka aeiin 6onaapl. ToT GacmalThIH KYpHIIITaH jKacalFaH
KenKabaTTsl cuiabpoHaap 150 kr/cM2- Ka AefiHr1 KbIChIM/Ia )KYMBbIC icTel 1. Ochl cHiib(hoHAPIbI
TOMEH  JKOHE  JKOFaphl  TeMmIepaTypaia  KOJAAaHy  OJapAblH  apTHIKUIBUIBIFBIHA
xatapl. Cunb(oHmap sl CHIPTKBI KbICBIMMEH JKYKTET€H KOH, 9pl OCBHI JKaf/aiiia MeKTi KbIChIM
1K1 XKYKTenreH KpicbiIMHaH 25-30%-Fa apThIFbIpaK 00J1a/ibl.

Tyitianepai  360°-tan  kimi  OypelIITapra  KO3FaNTy  YUIIH — birepiaemeni- — KeiHai
KO3FaJIbICOapBIChIHIa MOMEHTTI THAPOLMIMHpIIEp HeMece OypMainap naiaaiaHbuiabl.

MOMEHTTI THAPOIMIUHAP KOpIyc | oHE KaJlaKThl 3 allblll KYPETiH, BTYIKa 2 OOJIBIN KEJeTiH
OYPBUIFBIII pOTOPAAH Typajbl. POTOp MeH NUIMHIPIIH iK1 OETiHIH apachIHIAFbI JOHTEIIeK ayMaK
HBIFBI3/IAY JajlacbIMEH OOIIiHTeH.
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Cyp. 3.1. MOMEHTTI THAPOIUIUHAPIIED

JXoraprsl KaHaIIFa pp KBICBIMBIMEH CYWBIKTBIKTBI OepreH xarmaiaa (3.1 cyperingeri a Gemirinae
CTpEJIKaMeH KOpCEeTUIreH), TIaCTHHA 3, 2 BTYJIKaMEH caraT TuUli OarbITbIMeH Oypwiiansl. bip
KYMBICTBIK TUTACTHHAJIBI IWJIMHAP JKAIBIHBIH OYphLTY OYphIIbI, 91etTe, 270—280°-Tan acmaiiabl.

bakpinay cypakrap:

1. Ty3y CHI3BIKTHI KO3FaJaThIH aTKAPYIIIbl MEXaHU3MJICPIHIH TYpJepi
2. 3. Ty3y CBI3BIKTHI KO3FAJIaThIH aTKAPYIIIBI MEXaHU3MJICPIHIH eCcenTey KopceTKimTepi

83



TakpIpbin S.3 JJeKTP KO3FAJITKbIIITAD
Kocnap:

1. Atkapyuisl 3JeKTp KO3FaJITKbIIITAPbIHA YCHIHBIIATHIH HET13T1 Tajanrap

2. Yuidasansl aCHHXPOHABIK KO3FAITKBIIII

3. CHHXPOHIBIK KO3FAJITKBIIIT

DNeKTp KO3FAITKBIITAP POTOPABIH aiHATYBIHAA SJEKTP MAarHUTTIK alaH SHEPTHSCHIH

MEXAaHUKAJIBIK SHEPTHUsIFa allHaJIIbIPabl.
ACY TII anexTp KO3FalNTKbIIITap bl KOJIJaHa Ibl, OJap/IblH LIBIFbIC CUIIATTaMaiapbl OacKapyIIbl
0enri maMacsIMeH aHBIKTaJIa/Ibl.
Omnap atkapymbsl HeMece 0acKapyIIbl AIEKTPOKOFAITKBIIITAPABIH aTaybIHAIIbI )KOHE TYPaKTHI
TOK, aybICIajibl TOK KOHE KaJaMIbIK 00Jybl MYMKIH.
Kymrikten Kaparanga, aTKapylibl KO3FaJTKBILITAP/AbIH EpEeKIIeNiri, ojap elKamaH [Ja
HOMHUHAJIJIBl PEKUMIE KYMBIC 1CTEHTIHAIr1 00ibIl TaObutagbl. OnapablH JKYMBICHI YIIIH KEKe
K10epuTiMiep, TOKTayaap, peBepcTep ToH.
TypakTel TOK 9JEKTp KO3FAITKBIIUTAphIH Oackapy JKeHUI, Oilpak, ayblcnaibl TOK
KO3FITKBIIITAPBIH OacKapy ®KeHUIAIPEK, O1pak, aybICIalibl TOKTHIH KO3FaITHIIITAPBI aca CEHIM/II,
KapanaiibIM jxoHe ap3aH. KamamabIK 3JeKTp KO3FaITKbIIITaphl PETTEYII1 OpraHaapibl KaJaMIIbIK
aybICBIH KaMTaMachl3 €TeIl.
ATKapyuIbl AJIEKTP KO3FAITKBIIITAPbIHA YCHIHBIIATHIH HET13T1 TajlanTap:

[ alfHay KHULUIITH PEeTTEYAIH KeH Iuana3oHbl;

] YJIKEH 1CKe KOCY COTi;

[ peTTey KaparmalbIMIBUIBIFBL;

n «O3MIIrHeH JKYPTiTIH» JKOKTBIFBI, SIFHU, KO3FAJITKBII KaOUIETTUIIri Oackapy OenriciH
aJIBIT TacTaFaHHAH KEeWiH OIp/JCH TOKTAMIbI;

] peBepcupIiey MyMKIHJIITT

] YKOFaphI T€3 OPEKET €TY;

] Kimri rabapuTTi KeJeMep Ke31H1e YIKEH KyaTThUIBIK.

TypakThl TOK KO3FaJIbICTAPhl AJIFAIIKEI 00JIbIN maiaa 6osubl. XIX FackipasiH 30-XKbUIIaPHI OPBIC
ranbIMbl b. C.SIk00M KOJTaHBICTAFbl AJMEKTP KO3FAJITKBIIITHI CAJIFaH, OHBIH HET3T1 3JIeMEHTTEep1
Ka3ipri Ke3re JCiiH caKTajaraH.

On keH auarna3oHaa aifHaly JKbUIIAMJIBIFBIH aKbIPBIH PETTEYAl Tajam eTeTiH KETEKTIH HeTi3ri
aTKApYIIbl KO3FAJITKBIIIBI OOJIFaH.

XIX racwipasiH coHpiHaa M. O. JlonmBo-100pOBOIBCKII aCHHPOHIBIK aTKAPYIIbI )KETEr1 00JIFaH
KbICKA TYMICETIH pOTOPMEH aybICaJbl TOKTBIH ACHHXPOHJABIK yII  ¢aszalbl  JJIEKTP
KO3FaJITKBIIIBIHBIH KOHCTPYKIUSCHIH YChIH/IBI.

TypakTel TOK 37EKTP KOZFANTKBIITAPBL. TYpaKThl TOKTBIH 3JEKTP KO3FAITKbIIITApHI (6.1-cyper,
a) TOJIIOCTAPBIMEH CTATOPJAAH TYPAJbl, OJapja KO3BIPFBII aifHAIBIMbI, alHAJIBIM SKOP1 KoHE
IIETKAMEH KOJUIEKTOP OpHajacabl.

Kimri KyaTThUIBIKTaFbl aTKapyIIbl AJIEKTP KO3FAITKBIIITAP PETiHAE KEeH KOJJayabl MarHUTTI
ANIEKTP KO3FAITKBIIITAPBI TallKaH, OJIAPABIH MarHUTTIK ajlaHbl TYPAaKThl MarHUTTEp eceOiHeH
xacanazsl (IIIM xone [P cepusnsl kozrantkeimTap) (6.1-cyper, 0).

6

6.1-cypet. TypakTbl TOK 3JIEKTP KO3FAITKBIIIBL:

a — KOHCTPYKIMS: | — KoJuIeKTop; 2 — mieTkanap; 3 — allHaJIbIMMEH SIKOPb;
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4 — KO37BIpy alfHAIBIMBL; 5 — cTaTop; 6 — mosocTap; 6 — >KajImbl TYp
-0 N -

6.2-cyper. XKymbic npuHImIi (a, 6 ) dKOHE MarHUTTI ITEKTP KOZFAITKBIIITAP/IBI KOCY CXEMACHI (B)

Ko3ranTkplll moirocTepiHiy alHaIbIMbl TYPAaKThl MarHUTTI ajaHblH KYpy YIIIH KbI3MET eTell,
OHJAa sKOph aiHaHamanbl. Erep skoppr aiiHameiMbiHma U KepHeyl Kocaica, OHJIa TOK s
KosimanbiIasl (6.2-cyper, a). TOK IIeH MarHUT allaHBIHBIH 63apa OpEKeT €Tyl JEKTP MarHHUTTI
KYIITI Kacalbl, ON SKOPBIAbI Ko3ranTanel. On aifHanma OactaraH Ke3je (MAarHUT ajlaHbIHAH
OTKEH/I¢), OHBbIH alHaJIbIMBIH/A, TOK KYpalTbIH, TOKTBIH Koca OEpUIreéH KepHEeylHEe Kapchl
oarpirTanran DJIC es xi0epuneni. Hotukecinae Skopbaarkl TOK TOK K631 KEpHEY1 MEH KENTIpUIreH
O/1C apacbIHaaFbl albIpMaIIbUIBIKIIEH aHBIKTAIATBIH 0014 1bI:

lsa= (U - Bs1)/JI1, (6.1)
oHJa Sl — SKOpbA1 alfHANBIPY KeJleprici.
TypakTel TOK 5J€KTp KO3FAJITKBIIITAPBIHIAFH KOJUJIEKTOP SIKOPh alHaJbIMBIHIA aybICTIAJIbI
KepHeyJle IIeTKara >KiOepiIeTiH TypakThl KepHEyJl KaiTa Ty3y YILIIH KbI3MET €Te[l, 0J OHBbIH
alfHay OaFbITBIH ©3TEPICCI3 CaKTal KajayFa MyMKIHIIK Oepeni (6.2-cyper, 0).
Ri Ri R$ R4

T
6.3-cyper. Icke KocaThiH peocTaT (@) *oHEe KO3FAITKBIIITHI KbI3JbIPFaH Ke3/e ailHalbICTarbl

ToKTap (0)
ns ni

Po T Po T
=~ R, =0 =~ R, =0
2 Ry >0 3 Ry >0
Ria>Ry Ria>Ry
‘ Ryy>Ry ‘ Ryy>Ry
o o, " o o, "
a a

6.4-cyper. Ko3FanTKpIIITHIH aifHIay KULTIT1 (2) )KOHE peocTaTThl pertey (0)

est = 0 OonFaHza, SIKOPBAIH TOFbI MaHBI3/Ibl MOHIHE JKeTyl MYMKiH (6.1) popmynaceiH Kapa), o
SKOpBIIK aliHambickiMeH S11—52 ke3ekTi KipeTiH icke KocaTblH peoctaTThiH (IP) cxemackinma
KoJIJIaHy/bl Tanamn etei (6.2- cypert, B). Ko3FanTKbILITH Te3 Kypy IIamachbiHa Kapail icke Kocy
pEOCTaThIHBIH KeJIeprici Heure Jeiin a3asasl (6.3-cyper, a). Tok 1B Ko3y aitHanbiMbiaga 11 —
12 e3repicci3 Kaja/bl; COHBIMEH KaTap, sIKOpb 151 jkoHe aifHaITy )KHMLTIri n OelriIeHreH MoHAepre
xeteni (6.3-cyper, 0).
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TypakTbl TOK KO3FANTKBIIIBI «KATTHD» MEXaHUKAIBIK CHIIAaTTaMara e (KYKTeMe COTIHEeH alHairy
KULUTIriHe OalaHbICThI, SIFHU, alHAIY JKUITUIIH YIFaWTKaH Ke3Je MaHbI3Ibl emMec a3assl (6.4-
cyper, a, Typa Sm = 0).

TypakTbl TOK KO3FAITKBIIIBIHBIH aliHATYbIH PETTEY Keleciiep ece0iHeH MYMKIH:

Paz ¢2< °|
o 0| <0m)u
Pomon b

6.5-cyper. [omocTik perTey (a) )koHe KO3FAITKBIIITHIH aifHATY )KULTIrHIH TpadukTepi (0)

] SIKOPH TI30eriHAe KepHeyAl e3repTy JIm— peoctartsl perrey (6.4- cyper, 0). COHBIMEH
KaTap, >KYKCI3 KO3FaJITKbIIITApAbIH aiiHany >kuiairi n0 esrepicci3 Kajiapl, KYKTEMEHIH Maiijia
0oJybl coTiHEeH OacTan MH OUTIKTe KeH Auana3oHbIHAA e3repei (6.4-cypeTTi Kapa,a);

] Ko3sranTy aliHaJlbIMBIHIAFbI TOKTBI ©3T€pTY - MOJIIOCTIK perTey (6.5- cyper, a) Ko3ablpy
Ti30eriHie KepHeyAl e3repTty apkbuibl SIB. CoHBIMEH KaTap, KYKTeMeci3 Je, COHMAal-akK,
KYKTEMEMEH Jie aifHamy Kuiiri e3repeni (6.5-cypet, 0). [1orocTik peTTey SKOHOMUKAIIBIK O0JIBIIT
TaOBLTAIbI, KO3YJIBIH MArHUTTIK aFbIMBIH OacKapy, OHBIH IIaMachl KeIl eMec 1B KO3y TOFBIH
©3repTy eceOIHEH KYy3ere achlpblIabl.

| SIKOpbIBIK aifHaJIBIMHBIH TOK K631 KEpHEYIHIH 3repyi usi — SKOPBJIbIK peTTey (6.6-cyper,
a). ConbIMeH KaTap, KO3JBIPY aFbIMbI ©3repicci3 Kalaasl. bysl Ko3yFa HeMece MarHUTTI AJIEKTP
KO3FITKBIIIBIHA TApaJUICNIb/ll TOYeNCI30€H KO3FAITKBIIITAP O0ybl THIC. KO3FaaTKBIIITHIH
alHay KUUTIr SKOPBJBIK alfHaTy TOK KO31HIH KepHEeYiHe >KesiIi OaiiaHbICThl 0otaasl ust (6.6-
cyper, 0).

ATKapylibl peTiHAe KEeHIHEH KOJIJIaHyIbl TOYesCi3 KO3YbIHAaH >KOHE TYPAKThl MarHUTTEpIEH
KO3YBIMEH TYPAKThl TOK KO3FaJITKBIIITAPbI TAIITHI.

Backapy aifHanmbIMBbl peTIH/E TOYEJNCI3 KO3y Ke31He SAKOPBIbIH aliHaIBIMBI — SIKOPBJIBIK PETTEY
(6.7-cypeT,a) HEMECE TOTIOCTEP alHAIBIMBI

—TIOJTIOCTIK peTTey (6.7-cyper, 0) KOJIIaHbLIa IbI.

Bipinmi »xarmaiiia, MOMIOCTEPAIH aWHAIBIMBI TYPAKThl KEpPHEY KO3iHE KOCBUIFAH YXOHE KO3y
ailHaJIBIMBI OOJIBIN TAOBLIAbI.

SIKOpbIIBIH aliHAIBIMBIH/IA KYaTThUIBIKTBI KYIICUTKIIINEH, SIKOPb allHATYybl Ka)KeT OOJIFaH Ke3je
raHa Oepineni. Exinmni sxaraiiia, TYpakThl KEpHEY KO31HE SKOPb aHAIBIMBI KOCBLIA/IBI, OJ1 KO3Y
alfHAJIBIMBIHBIH POIIiH aTKapabl. backapyiibl aifHaIbBIM MOJIOCTEP/Il aifHaMy OOJIBIN TaObLIAIbI.
[cke Kocy TOKTapbIH jK9HE SIKOPBJIBIK aifHAIBIM/IBI ayBICTIATBI PEKUM Ke31H/I€ IIEeKTeY YILiH Oipi3/i
OFaH 0aJuIacThIK KepHEY KOochbUta bl 510,

TypakTel MarHuTTepJeH KO3ybl 0Oap KO3FaNTKBIIITap/a, OacKapyllbl ailHAIbIM SKOPbIbIH
ailHaJIbIMBl  OOJIBINT TAaOBLIAABI, SFHH, KO3FAITKBIII SKOPBIBIK PETTEYMEH JpKallaH >KYMBIC
xacaiinel (6.7-Cyper, B).
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6.7-cyper. Ko3ranTKBIIITHIH TOYyeINICi3 KO3YHI (a, 0 ) )KOHE TypaKThl MarHUTTEPICH KO3YHI (B)
TypakTbl TOKTBIH AaTKApYIIbl KO3FAJITKBIITAPABIH HETI3r1 apTHIKMIBUIBIKTAphl  HOJJIEH
MaKCUMaJIIbl MOHIHE JICWiH OJapAbIH alfHATy KUUIIriH KaJIbIIThl PeTTey MYMKIH/IIT, )KOFaphl iCKe
KOCY COTI )KOHE KOFaphl T€3 OPEKET eTyi OOJIBIN TaObLIA I

TypaKTbl TOK KO3FaITKBIIIBIHBIH HET13I' KEMIIUTIKTEP1 )KOFAaphl EMeC CEHIMALIIT1 )KOHE KOJUIEKTOP
MeH IIeTKa 00JTybIHa OalIaHbICTHI Y3aK )KYMBIC icTeMeyi OOJIBIN TaObIIa Ibl, 01 )KYBUIYHI, IIAaHMEH
KOHE OHIMMEH TOJIYbI, COH/Iali-aK, dKaHIaHybl MYMKIH.

AybICcnanbl TOKTBIH AJIEKTP KO3FAITKBIITAPBL. AybICHalbl TOKTBIH 3JIEKTP KO3FaJITKBIITAPHI
ACXMHPOHJIBIK JKOHE CHHXPOHIBIK 00Tyl MYMKIH.

TypakTbl TOK MalIiHAIAPBIMEH CATBICTHIPFaH 1A ACHHXPOH/IBIK KO3FAITKBIIITAP aca CEHIM/II )KOHE
y3aK KbI3MET €Te/ll, KOHCTPYKIINS jKOHE KbI3MET KOpCEeTYl KaFblHaH KaparaibIM, KyaTThUIBIKTBIH
aca KeH JMaria3oHsl 0ap.

Yur ¢azanel aCHHXPOHABIK KO3FAITKBILIBI OPEKETIHIH MPUHLHUII TOKINEH ailHaJaThlH MarHUTTIK
aJlaHbIHBIH ©3apa OpeKeT €TyIMEH, OChI aJlaHJaFbl POTOP alfHAIbIMBIHJA OepUTYIMEH Heri3Jenel.
AVHanaThlH MarHUT ajaHblHA OPHAIACKAH alfHaJIBIMbI Oap POTOP MAarHUT ajJaHbIHBIH OaFbITHIH/IA
aifHasia GacTaiipbl.

Anaiina, poTOop ajaHbIH JKETKI3e aJMaipl, OMTKEH1, OOJIMaraH >Karaaija, aFrbIM aifHaJIBIMBIHAH
etneiai )kone oHga DJIC GepinmMmenii, SFHU, TOK JKOHE AJICKTP MAarHUTT1 COT1 HOJITe TEH 0OJIaJIbI.
Ochburaifiia, acMHXPOHIBIK MAIIMHAAAa POTOPABIH aiHaTy JKHUIri n nl MarHUTTIK ajaHbIH
alfHaJIBIPY KU LIICHEH a3.

[MTama S = (nl - n)/nl acCHHXPOHBIK MAIIMHA/IA KBIJDKHUIBI JICT aTalajIbl )KOHE KbICKA TYHICETIH
POTOPBI Oap 3MEKTp KO3FAITKBIILITAphl YUIiH 2...7 % maMacbiHaa 0oyajbl, SFHU, aCHHXPOHJIBIK
MAIlIMHAa «KATThl» MEXaHUKAJBIK CHUIaTTama oap.
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6.8-cyper. Ymdazansr  (a) )koHe ekidazansl  (0) ACHHXPOH/IBIK

KO3raJITKbIIITAPABI KOCY CXEMACHI

Yurdazansl aCHHXPOHIBIK KO3FAITKBIIITAFBl PEBEPCUPIICY MATHUTTIK aJlaHHBIH aifHay OarbIThIH
e3repTy eceOiHeH Ky3ere achIpbLialibl, OJI, ©3 Ke3erinue, QaszamapAblH Ke3eKTey TopTiOiMeH
anbikTanaael: Typa (A, B, C) Hemece kepi (A, C, B) ( 6.8-cyper, a).

ACY TII —na ekidazanbl acCMHXPOHABIK KO3FAITKBIII KEHIHEH KoJimaHbutanbl. Onapaa exi
aifHaNbIM cTaTopbiHAa Oonasl: Oackapy aitHanbIMbl (BA) sxoHe 90°-Fa KeHICTIKTE KO3FalNThUIFaH
KOoHE TOK OepiieTiH, uanaabl xkarnaiaa ¢aza 6oiisiama 90°-ra Ko3ranran Ko3y aitHanbIMbI (KA).
byn MarHWTTiK anaHHBIH alHAIBICHIH ajdyFa MYMKIHAIK Oepesi, COHABIKTaH 1a, eKidazaisl
ACUHXPOHJBIK KO3FAITKBIII >KYMBICBIHBIH MPHUHIUII yiIda3ansl MalldHazap KYMBICHIHBIH
npuHIHMiHe yKcac. CTaTopIbIH €Ki alHANBIMBI Oip KeNifieH TOK anajsl, Oipak, aifHaIBIMHBIH Oipi
— K03y aifHanbeIMbl — C KOHJIeHCaTOp Kipei, o1 ¢a3a OoibIHIIIa alHAIBIMAAFEI TOKTHI JKBUDKBITYFa
MYMKIHJIIK 6epei. Ocbl KO3FaITKBIII KOHJIEHCATOPIIBIK €M arajiajsl (6.8-cyper, 0).

ATKapyIlisl KO3FAITKBIIITAP PETIHJE KOJAAHBUIATBIH eKi(azaiablK MalIMHAIAP POTOPHI TOJBIK
ATIOMUHHH CTaKaHJIBIKTap TYPIHAE OPBIHAATAIbI.

TonsIK poTOpMeH KO3FaITKbIII (6.9-cypet, a) 1 KopIychlHAa OpHAIaCKaH KWHAK TeMiHeH IMIKi 5
oHe 11Kl 2 craTopsl 6ap. ChIpTKbI cTaTopa KeHicTikTe 90°-Fa ®KbUDKBITBUIFAH €Ki aifHaIbIMBbI 3
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opHaJiacKaH. Imki cTaTop MarHUTTIK aFbIMbIHA KEAEPTiCiH a3aiTy yIIiH Kbi3MmeT eteni. OchTe
cTatopyiap apacbiHna 4 aqlOMUHHUE KYKa CTEHTTI CTakaHmap aiHamaael — potop 6 (KaObIpra
KanbIiHabFel — 0,1 .,,1,0 Mmm.)

TonbIK POTOPMEH KO3FANTKBIII KYMBICHI CTAaTOP alHAIBICBIMEH, BUXP TOFBIMEH, OChl aJJAHMEH
QIIOMUHUHN CTakaHAa anaHra OepeTiH alHalaThIH MarHUT aJlaHBIHBIH ©3apa OpEKeT eTyre
Heriznenred. TONBIK pOTOPIBIH WHEPUUSCHIHBII COTI a3, COHIBIKTAH Ja KO3FAJITKBIIITHIH TE3
OpEKET eTyi YJIKCH.

Kyka crakaHIBIKTBIH YJKEH OCJCEeHIII KeIeprici >KOHE TOJIBIK POTOPMEH KO3FaITKBIIITHIH
«OKYMCaK» MEXaHUKaJIbIK cunarrama n = /(MH) MakcuMaabIiaH (CHHXPOHIBIKTAH) HOJITE JIeHiH
oTKi3ineTiH kepuey l/ymp (6.9-cyper, 0) ecebiHeH pPOTOpABIH aifHATYy KHULUIINH a3alTyra
MYMKIHIIK Oepeni. OckiHAai 0ackapy aMIUTUTYIAbIK JET aTaiabl.

Erep Tok ke31HIH KepHEy1 e3repicci3 Kaiajpl, an Ga3aHbl KO3FAJITAaThIH TI30€KTEpAIH KOMETriMeH
aifHaJIBIMBIHIIA TOK apachIHAarbl (aszanapasl KO3FalITy OYPHIIIBIH ©3repTce, OHIA POTOPIBIH
alfHay XKHULUIIT ©3repyl MYMKIH, OChIH/Ial O0acKapy/ibl (a3aibIK JeM aTaiabl.

Backapy kepHey aMIUTUTyHachiH JkKoHE (Da3achlH e3repTyre 0ojiaapl — OyJI aMIUTUTYIAIbIK-
(hazanbik Oackapy.

PRI |
BH_;‘:,KCmnDK

[————— 1
P = U’“L
s ) o
6 o =/ S5
a 6
6.9-cyper. TounbIk poTOpMEH KO3FITKBIIT () KOHE ACHHXPOHJIBIK

KO3FITKBIIITAP/IbI OacKapy *oHe iCKe Kocy cxemachl (0 ):

1 — koprryc; 2 — CBIPTKBI cTaTOp; 3 — aifHanbIM; 4 — 0Ch; 5 — 1K1 CTATOP;

6 — poTop

AliHamy >KMUTIriH 0acKapyJblH KapacThIPbUIFaH TOCUIIEPiHiH OipiMeH eKi (a3aibl KO3FaITKBIII

aTKApYIIbl PETiHAE KOJJAAHBLIYbl MYMKIiH, Oipak, yiida3ansl aCHHXPOH/IBIK KO3FAITKBIII PETIHIC

KYIITIK pETIiHE KOJAAHBLIBLIA b,

6.9, 6 —cypeTTe aCHHXPOHBIK KO3FAITKBIIITHI ICKE KOCY CXeMachl KEATIPUIreH. B KOCBUIFBIII icke

KOChUIFaHHAH KeliH «Icke Kocy» OaThipMachiH OAachIHBI3 KoHE K KOHTAaKTOPbIH aifHAIBICBIMEH

TOK eTeAl. KoHTakTOp icke KOChLIa bl 3KOHE CTaTOPbIH aifHAITy TOK K31 Ti30eKkTepi OaillaHbICTHI,

coHai-ak, «Icke Kocy» OaTbIpMachlH OJOKTANTHIH OaillaHBICThI TyHenl. Ko3FaaTKbII TR TOKTATY

yuriH «Ctom» 6aTbipMachiH 0acy Ka)KeT, 0J KOHTAaKTOP/IbIH ailHaTy TOK KO31HIH Ti30eriH y3ei.
il G

a 6

6.10-cyper. Kpicka TyiticeTiH (a) jk9HE TOJIBIK poTOopiapMeH (0) KO3FaJITKbIITap
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6.11-cyper. CaibIHFaH PEIYKTOPHI 0ap KO3FAITKBII (MOTOP-PEIYKTOP)

YKOHE CTAaTOp alHAaJBICHIHBIH Ti30€riH y3enl koHe «Icke Kocy» OaTblpMmaiiapblHa Mapajuienbil
KOCBUIATBIH OailylaHbICcTapAbl OJOKTaH LIbIFAPa/Ibl.

6.10-cyperTe, a, KpICKa TYHICETIH POTOPMEH KO3FAITKBIII YCHIHBUIFaH, an 6.10-cyperre, 0) —
TOJIBIK POTOPMEH KO3FaJITKBIIIL

ACHHXPOHJIBIK KO3FAITKBIIITHIH alHATY KULIIT1 JKeJTl KULTINIMEH aHBIKTaIa bl )KOHE IIaMaMeH 3
000 o0/MuH Kypaiiabl, aTKapyIIlbl MEXaHU3MHIH KOHCTPYKLHUSCHIH/A PEAYKTOp eHrizuieni. byn
YKYMBIC OPTaHIapBIHBIH aybICY KBUIIAM/IBIFBIH aTyFa 00JaIbl.

Kpicka TyiliceTiH poTOpiapMeH >KOHE MOTOP-PeAyKTOp [Jel aTajlaThlH peayKTopiapMeH
ACHHXPOHJBIK KO3FAITKbIII 6.11-cypeTTe YChIHbLIAIbI.

CHUHXPOHIBIK KO3FaJITKBIIITAp

— OyJ1 3NIEKTp MalIuHanIap, pOTOPAbIH alfHATY KUUTIr

N CTaTOp alfHAJIBIMBIMEH KYPBUIATHIH MAarHUT aJlaHBIHBIH alfHAJTy KULTIriHe TeH N1,.
CHHXpOHABIK KO3FAJITKBIII KYMBICHIHBIH HET131HAE POTOPbIH TYPAKThl MAaTHUTTIK aJlaHbIMEH
CTaTOPAbIH  aiHaJaTbhlH MarHUTTIK aJlaHbIHBIH

©3apa OpeKeT €Tyl KaTabl.

CHHXpOHABIK KO3FAITKBIIITHIH CTATOPHl ~ ACUHXPOHJABIKTAaH  CTaTOPMEH  epeKiueaeHOen 1
JKOHE MAarHWTTIK aJlaHIbl KYPY YIIIH KbI3MET €TeTiH aiHaibIMbl 5 0ap. CHHXpPOHJBIK MalllMHA
POTOPEHI 6 OKI_Hay.]'IaHFIaH

6.12-cyper. CHHXPOHJBIK KO3FAJITKBIII KYPBIIFHICHL:
1 — crarop; 2 — Oaiinanpic cakuHaNaphl; 3 — meTkanap; 4, 5 — aiiHanpIMaap; 6 — poTop

1 2 1 2
d d-b.
N N/
g ;
IS NIBIN S q q q
i My q
Ms :
d M 2 M50
a 6 &
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6.13-cyper. ['ucrepesucri (a) xoHe peakTuBTI (0,B) KOFAITKBIITAPBIH POTOPIaphl: 1 — Gonar;
2 — aTIOMUHUI

PoTope! aitHayAbIH HETi3T1 MOHI — TYPAaKThl MAarHUT AJIAHBIH KYPY.

JKyMmbIc mporiecinae ChIPTKBI )KOHE IITKI MATHUT aJIAHAAPBIHBIH 63apa OPEKET eTyi 00J1ajpl: MAaTHUT
aJIaHIApBIHBIH «iJlecy» eceOiHeH CBIPTKBl alaHda alHaNaThIH ©3[IriHeH POTOPAbI TapTasbl,
COHBIMEH KaTap, iIKi )KoHe CHIPTKBI aTaHJapAblH aifHaITy KbUIIAMABIFBI Oipael 001a bl
PoTopnpl TypakTel TOKNEH aliHaNly KO3iHIH €Ki KeMIIUliri 06ap: TYpakTbl KEepHEY K31 KaXeT;
OaiilaHbIC KYPBUIFBICH (IIETKAMEH CaKuHA) CEHIMIUTINH TOMEHICTE/I1.

OcChl KEMILILTIKTEP 3JEKTP KO3FAJITKBIIITAPAA KOK, OJapJa pOTOPAAFhl 3JEKTPOMArHUT XKOFapbl
KOY(PPUIIMEHTTIK KYIIIMEH TYpPAaKThl MarHuTTi KojmaHaabl. OCBIHAAN KO3ZFAITKBIIITAPIBI
THECTEPE3NCTI JIeN aTaii/ibl, OJapblH POTOPIAPBIHAA MArHUTTEP TETIC MUIMHIAPII Ty3€ OTHIPa,
AIOMUHMIIEH Kyibutasl (6.13-cyper, a). ATIOMUHUHN iCKe KOCY alHaJIBICBIHBIH POJIIH aTKapaibl,
OHJIa alHaJaTblH MarHUT aJlaHbIHBIH dCEpIMEH BUXPIIK TOKTap »kibepimeai. Ocbl TOKTapabIH
OpEKETIMEH POTOp ACHHXPOHIBIK KO3FAITKBIIITHIH TOJBIK POTOPBIHA TOH aifHamyna OoJiaipl.
OcpIHaall MamvHanapAbIH KyaTThUIBIFbI KiiripiMm — 300 Br-ka aeiin.

Kimi KyaTTBUIBIK MallMHAJIApbhl pETIHJIE PEaKTUBTI JJEKTP KO3FAITKBIIITAPhl KEHIHEH
Komanbutaael. Onapma poTOpIarbl TYpaKThl MarHWT allaHBIHBIH Ke3i jKOK. OHBIH aifHaTybl
POTOPABIH €peKIlle HbICaHbIH KaMmTamachl3 erefi (6.13cyper, O,B) »KOHE MAarHUTTIK KYHITIK
KeTUIepaiH

«KATTBUIBIFBI», OJIAp POTOPJIBI >KYKTeMe OoJIMaraH Ke3/[€ CTaTop IMOJIFOCIHIH Ocl OoWbIHIIA
OpHaJaCThIPA/Ibl )KOHE CTATOP aJlaHbIMEH CUHXPOHbI aiiHanmaabl. JKykTeme OonFaH Ke3lie poTop
MOJIOC OCIHEH p OyphITbIHA Kamanbl, Oipak, CHHXPOHIBIK >KBUIAAMIBIKIICH alHATYIbI
YKAJFACTBIPaIbl (SIFHU, MATHUTTIK ajlaH CUSKTHI KbUTIAMIBIKIICH ).

6.13, 0 cyperTe YCHIHBIIFaH POTOpAa, 00JIaT kKoJIaKTaphl 1 amoMuUHUITMEH 2 KYWbUTFaH, ai 6.13,0
cyperte poTopnaa ¢eppoOMarHUTTI MaTepuaiaapiaH MWIMHAP KanTaiabl OOWBIHIIA OPBIHIAJIFaH.
Exi xarmaiiia, ocs OoiibiHma MarHUTTUIIK d—0 —q oci OolibIHIIaaH KaparaHaa >KeHUIICY
KaMTaMachl3 eTUIe/Il.

CHHXpOHJBIK XKOHE ACHUHXPOHJABIK KO3FAITKBIIITAP CTATOPBIHBIH alHaIBIMIBI KOCY CXEMachl
yKcac, COHIBIKTAH Jia, €Kl KarJaiiia cTaTtop aifHajJaTblH MarHUTTIK aJlaHbIH KYPY YILIIH KbI3MET
ereql.

CHHXpOHABIK KO3FAITKBIIITAPABI HETI3r1 KOJJaHy KypbUIFbLIapaa OoJiFaH, oJiapia Herisri
TYWIHIEpIIH ailHayAblH ©3repMEWTIH >KbUIIAMIBIFBIH KOJJAay KaXKeT: JIEHTA CO3bLIBIMIbI
MEXaHU3MJIEP, O3/IrHEeH TOK aJaThIH JKOHE TIPKEIETIH Kypayuaap, JEeKTPOMArHuTTIK MyQTanap.
Kamamapik anmextp Kos3ranTkeimtap. OBM-ne 6ackapy OenriepiH YCHIHYIBIH CaHBIK HbICAHBI
KO3FaJTKBIIITHIH KaHa TYPIH KYpyFa oKeneAl — KaAaMJIbIK, oJiap OUTIKTIH aiHaimy OypbIIIbIHIA
MMITYJIBC KE3EKTUIIr HeMece kel anMacy Typinae 6ackapy Oenriiepin KaiTa Ty3eli.
KamamapIk KO3FaITKBIII )KYMBICHI HET131H€ a3 KilliripiM KepHeyi OOMbIHIIIa MATHUTTIK aFbIMBIH
unecyre xkaragpl. OHma GeppoOMarHUTTIK MaTepHallJapaH *KacaTalblH CTAaTOP MEH pOTOpAa TeH
OpHaJIaCKaH TIK OypbINITHI AeHecTepal (momroctep) Oip-OipiHe OarbITTanaznsl (6.14-cypert, a).
CraTtoppa *xoHe poTOpAa MOJTIOCTApAbIH CaHbl OipJieit xoHe oHHaH 200-re IeiliH koHe oJlaH Kell
maMaja keTkutikTi. CraTop, Jkeke aifiHaibIMAap OpHaiackaH, 0ipi-OipiHe THIFbIC OpHANTACKAH YII
CEeKIUSATaH TYPAJIbI.

Opamacsibap [q)
crarop nomoci ; FLILJ

Porop cexaupacs:
a 6
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6.14-cyper. KamaMapIK 2JIEKTp KO3FANTKBIII (a) dKOHE CTATOP MEH POTOpP MOJIIOCTEPIHIH e3apa
opHasacy Hyckanapsi (1 ...3) (0)

CratopabiH OapiblK CEKIMSIIAPBIHBIH MOJOCTEpl KochurFad. Cekuusiap aifHaubIMbl Oip-OipiHe
Toyeln i 6ackapy xyitecine kipeai. Potop Oip jkeTekTe OpHAThUIFaH YIII CEKIUAIAH TYPabl, Oipax,
eKIHIII CeKUHUs MOJIIOCTepi OIpIHIII CEeKUMSCHIHBIH IOJIIOCTEpiHe ModrocTepaid 1/3 KamambiHa
KATBICTBI, aJI YIIIHII ceKIusuiap — 2/3 Kagamra KbUDKH/IBL.

Erep poTopabiH 1eHeci CTaTOpABIH IOHECTIH acThiHAa Oonansl (6.14- cyper, 0, 1 xarnaiisl), oHIa
cratop Ti30eriHiH MarHMUTTIK KepHeyl — poTop a3bipak. CTaTopablH aifHaJlachlHAA KEpHEYi
OepreH Ke3zie pOTOPABIH OCHl CEKIMACHI KO3Faimaiinel. Erep xepHey KopIri CEeKIUsICH CTaTOPBI
alfHaJBIMBIHA Oepuice, OHa poTop mosrocTepai 1/3 kagamra aiiHanazas! (6.14-cyperti Kapa, 0, 2
Karjai), SFHU, Ka31pri Ke3re AeiiH, pOTOP/bIH MOJIOCI CTaTOp MOJIOCIHIH acThiHAa 6onansl. Erep
KEepHEY KeJeci CeKIMACHIHBIH aifHaIbIMbIHA Oepiiice, oHaa Tarel na 1/3 xkagamra Gepineni (6.14-
CypeTTi Kapa, 0, 3 xarai) xoHe T.0.

Ochunaiiiia, poTOp/IbIH aifHaTy OYPBIIIBI UMITYJIHCTAP alHAIBIMBIHA K€3EKT1 OEpIIIETIH CAHMEH, ajl
alfHAJIBIM JKBUTIAMJIBIFBI — OCBI UMITYJIBCTAP IBIH KHUUTIFIMEH aHBIKTAIaThIH 00sambl. KamzaMiasik
KO3FITKBINTap/ia  OYPBHINITHIK  alHATBIMJAApAA  aHBIKTATAaThiH ~ Oomamel.  Kamambik
KO3FITKBIIITAPIBIH OYPBIMITHIK aifHaTy HAaKTHUIBIFEI 0,5°-Fa JKeTeml, all KHUUTIK — CeKyH IbIHa |
000 actam kanmamra xetenl. PeBepc cTatop CeKUMACHIHAA HMITYJIbCTapAbl Oepy Ke3eKTUIIriH
aybICTBIPY eceOiHEeH KaMTaMachl3 eTUIe Il

KamamMaplk KO3FalITKBINTApsl KEHIHEH KOJJAaHY METaIbl KECEeTiH CTaHOKTapa KYMBIC
OpraHfapblH aybICTBIPY VIIIH aTKApyIIbl peTiHae O0oJiagbl, COHBIMEH Karap, OJap.IbIH
KYaTTBUIBIFBI OIPJIIKTEH KY3/IETeH BaTKa JICHIHT1 TUarma3oHbIHIa 001ybl MyMKiH. Erep KyaTThUTBIK
KETKUTIKCI3 ~ 0oJica, OHAAa KagaMJIbIK KO3FAITKBIIITAH THAPOKYIICUTKIIIIIEH arperar
KOJI1aHbLIaIbI.

KamaMIbIK KO3FaITKBIITAPBIH HETI3T1 apTHIKIIBUIBIKTAPEI oJlapAbl Ty3ycid DOBM muckperTik
OCNriIepiHeH  TIKeNeH  JKYMBICHI, YCTaHBIMHBIH  KOFapbl  HAKTBUIBIFBI,  CEHIMJLIITI,
KaparmalbIMIBUTBIFBl JKOHE Y3aK KYMBIC jKacaybl OOJBIN TaObLIaIbl; HETI3ri KeMIIUTIKTepl —
»orapsl emec KIIJI skoHe KyaTThUIBIK.

bakpinay cypakrap:

1. ATKapyuibl 3JIEKTP KO3FAITKBIIITAPbIHA YCHIHBLIATHIH HET13T1 TajlanTap
2. Yuidazansl aCHHXPOH/IBIK KO3FAITKbIII

3. CHHXPOHABIK KO3FAITKBIIIT
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TakpIpbll 5.4 DJIeKTPOMATHUTTI MydTajaap
Kocnap:

1. Mydra

2. Tlponoprwmonanas! mydTaga

3. DIEeKTpOMarHuTTIK Mydrayap

Mydra — Oy Oip OiTIKTEH eKiHIIIre aifHaIy KO3FaJbICHIH OepeTiH KYPBUIFHI.
XKerexrepniH TypakTbl UTIHICIH KaMTaMachl3 €TETIH JKOHE >KeTeKIni OuTikTeH Oackapy Oenrici
OOMBIHIIIA KEeTEKII OUTikKe Oepinm 6ackapaThlH OaCKapbUIMAWTHIH MydTanap 0ap.

DOneKTp MarHuTTi My(Ta e3[IriHeH €Kl JKETeKNEeH KYpBUIFbIHBI OUIJipeni: Ke3-KeJIreH
KO3FAJITKBIIITHl 1CKE KOCATBhIH JKETEKIl YOHE JKYMBIC OpraHjapbIMeH Tikeleill OaillaHbICThI
KETEKTEJIETIH.

burtikrepne iniHic anemeHTTEpl Oap, ojiap apKbUILI aifHaITy Oepuieni.

BbackapbuiaThIH 351€KTp MarHUTTI MyTaia aiiHainy Oepiiici peppoMarHuTTI MaTepraigap apKbLIbl
KaMmTaMachl3 etiiesl. backapbuiateiH MmygTanap 601ybl MYMKIH:

] JluckpeTTik opekeTTep, ojapaa 6ackapy OenriciH 6epreH Ke3ze OUTIKTep/IiH KaTThl LTIHICI
JKY3€re achlpblIabl;
| MIPOMOPLIMOHAIIIBI, OJIap/ia KEeTEeKIIl OUTIKTIH alHaly *KbUIAaM/IbIFbl 0acKapy OeNriCiHiH

IIIaMachIMEH aHBIKTAJIa/IbI.
JuckperTik apekeTTiH MydTacs! (6.15-cypeT, a) xeTekii OUTIKKe KaTylmkaMeH (GeppoMarHuTTi
KYPEKILIEAEH KoHE KETEKIIUTIK €TeTIH JIUTIKTe (PeppOMarHuTTi AUCKTEH TYpabl.
Karymkara MarHuT aFbIMBIMEH 9pEKET €Tyl 6ackapy OenriciH OepreH Ke3ie AeKTPMarHuTTI Kyl
Kacanaapl, o7 (peppoMarHUTTI KYPEKIIEMEH UIECKEHTe JeWiH OocCh OoibIHIIA (eppOMarHUTTI
TUCKT1 aybIcThIpanbl. Keiin, imecy kymri ece0iHeH AWCK TEH JKETEKII OUTIK >KeTEKII OUTIKTIH
aifHaITy JKbUIJaMIbIFbIHA TEH KbUTAAM/IBIKIICH aifHATYyFa dKeNe/Ii.
Backapy Genricin anbin TacTaraH Ke3ze GeppOMarHUTTi TUCK CEPIITEeHIH 9CePIMEH JKYPEeKIIeMeH
alfHaaabl JKOHE JKETEKIn OUTiK ToKraimbl. JXKypekmiene OackapyabplH aJlbIHFaH OENrici Ke3iHme
KaJIFaH MarHUT WHIYKIUSCBIHBIH OCEPIH a3aTy YIIiH MarHUTTI eMec TeceMe (MbICAJIbl, MBIC)
OpHajacaJpl. T

i

2 2

I E 31 || s
00— - Ly
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a 0
6.15-cyper. deppoMarHuTTi MaTepuangapsl 6ap mydra:
a — JUCKPETTIK opeKkeT; 0 — NpomopuuoHanapl; 1 — >keTekm OuTik; 2 — Karymka; 3 —

KeTeJIeHeTIH OuiK; 4 — (geppoMarHuTTi AUCK; 5 —Teceme; 6 — xKypekie; 7 — GpeppoMarHuTTi
Macca; 8 — KopIyc
1

6.16-cyper. AlHanmaTbIH MAarHUTTI aJlaHBIMEH MPOIMOPIUOHAIIBI MypTa:
1 — xetexui OUTIK; 2 — MHIYKTOP; 3 — *KeTeJeHeTiH OuiK; 4 — TOKIEeH KaTylIKa
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OcwiHmail MydTanap peBEpCHUBTI KOHE PEBEPCUBTI emec jaen OemiHeni. MydrtameH OepiireH
KyaTTBUIBIK BaTT OIpJiriHeH OipHeIe KWIOBAaTKa JCHIHT1 JWAIa30HBIHAA OOJIabl; OPEKET €Ty
YaKbITHI — 2-71eH 20 MC-Ke JIeHiH.

[Mpomopmmonanaer mydrana (6.15-cyper, 6) nuckrep Mailiibl GeppoOMarHUTTI MaCCaMEH — TaJlbKi
O0ap kapOOHHMANIBII TEeMIp YHTaFrbIMEH TOJNTHIPBUIFAH KOPITyCKa OpHAThUIFaH. Karymkamen
KYpBUIFaH MarHuT aJIaHbIHA TYCKeHIe, (DeppOMarHuTTI Macca ©3iHiH CO3BUTYBIMEH YIIFasi/Ibl )KOHE
KeTeKIi OUTIriHiH KapThutail My(TacbIMEH >KETeNIeHEeTiH OUIriHiH XapTbulaii My(TachIMEH
TBIFBIC KOCBHLIAIBI.

@DeppOMarHUTTI MacCaChIHBIH, CO3BUIBIMJIBUIGIFGI MAaTHUTTIK aJaHJIbl YIFAWTY IIaMachlHa, SIFHHU,
KaTylIKkaJarel TOK IIaMacblHa Kapail eceml. SFHM, >KeTekinl OUIINiH aWHamy KXbUIIAMIbIFbI
JKETEJCHETIH OUTIKTIH TYPaKThl KBUIJAMIBIFBI KE31HJAE alHaJIbIMIaFbl TOKKAa OaillIaHBICTHI
60omnanpl. KapOoHWIIB 11 TEMIpIEr] TABKTIH O0TYbI IUCKPETTIK 9pEKET My(PTaChIH/1a MATHUTTI €EMEC
TOCEMECIHE YKCac: TallbK, 0acKapyIlibl KEPHEY/I1 ajblll TaCTaFaH Ke37e oJapra >KeHUT 00Ty YIIiH
YHTAaK Topi3/ll TeMIp/IiH opOip Oesierin aitHalIIbIpaabl.

[Tponopumonanapr  MydTanap CHHXPOHABIK JJIEKTP KO3FalITKbITapbIMEH Oipre Oackapy
KYHenepiHae KOMTaHblIIa k.

ACWHXPOH/IBIK KO3FAJTKBIII TMPUHIAII OOWBIHINA JKYMBIC KACAWTBIH IMPOMTOPITHOHAIIIBI
MYT(QTaHbIH TaFbl 1a O6ip cxemacsl 6.16-cyperTe KeATipuIreH.

Erep »xerekmii OUTIKTIH WHIYKTOPMEH aiHamy >KULTIri gl TeH Oojca, OHJA >KETEKIm Ouriri,
MarHuTTIK ajJlaHMeH aWHadyMeH aWHaNbICAThlH ACHHXPOHMABIK KO3FANTKBIIITHIH POTOPHI
aliHajaThIHFA YKCAWTHIH, nl as3pIpak I, XULIINIMEH aifHanyel MyMKiH. COHBIMEH Karap,
KYKTEMEMEH JKYMBIC KE31HJIe KETEeKIIT1 OUTIMHIH aifHaTy KU WHIYKTOP KaTYIIKAChIHIA TOK
1aMacbIMEH aHbIKTaJIa/Ibl.

DIEeKTPOMAarHUTTIK My(TagapIbIH HET13T1 apTHIKITBUIBIFBI OOJIBIT TaObLTa b

YKOFaphI T€3 9CEP €TYi;

KaJIKbIMAJIBI ICKe KOCY JKOHE aifHaTy KM UIITIH PETTEY;

0ackapy KapanaibIM/IbUIbIFbI;

KYyaTTbUIBIKTBIH YJIKEH AHAIra30Hbl;

YKOFaphl CCHIMILTIK;

Y3aK )KYMBIC ICTEY1.

bakputay cypakrap:
1. Mydra
2. [Iponopumonanasl Mydrana
3. DNEeKTPOMAarHUTTIK MydTanap
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TakbIpbli 5.5 JJeKTPOMATHUTTEP KIHE peJie
Kocmnap:

1. DnexTpomarHuTTEp

2. YCTalThIH 3IEKTPOMArHUTTEP

3. JKerekmri aeKTpOMarHuTTEp

DNEKTPOMAarHuTTep — OYJI, KYMBIC OpraHAapblH OCKITUINEH >KENUTl HeMece OYPBIIITHIK
aypicysla eKkuTiK Oackapy OenrigepiHe KaiTa TY3€TiH JIEKTPOMEXAaHHKAIBIK KYPBUIFbLIAP.
Knamangapapl, skankelITapAbl KOHE BEHTENbIEpAl amry skoHe xaly ymin ACY TII xeHineHn
KOJIJIAaHBUTAJbl,  COHJAl-aK, KOMMYTATOPJBIK KYpBUIFbLIapAa  (pene, KOHTpakTopIiap,
xki6eprimrep). Onap ra3 HeMece CYWBIKTHIK aFBIMBIH OacKapyFa, JJIEKTPOMArHUTTIK MydTaapra,
KOpFay KYpBUIFbUIApbIHA apHAIFaH ITHEBMO JKOHE THIPOKETEKTEPIiH OONTill KypbUIFbLIAPBIHAA
KOJIJTAaHBUTA B! (GKBLTY HEMECe TOK peJie, aBTOMATTHI KaiiTa KOPFaFbIII).

Onexrpomarauttep (6.17-cyper) Oackapymisl kepHeyniH 6-man 220 B- ka aeidiH TYpaKThI
KOHE aybICIIANIBI TOKTHIH OOJybIMEH KOHE OHIAaFaHHAH JKY3/ETeHre NEeiH HBIOTOHIAp YIEeCiH
KYIIEHTyMeH OO0Jajpl; OJlap YCTAayIIbl >KOHE KETEKTi, APOCCENbBIIK YKOHE COJCHOMITIK TYpIe
0oJIaasl.

6.18-cypeTTe MHEBMO- JKOHE THIPOXKETEKTepAi 06Ny KYpbUIFBUIAPBIH OacKapy YIIH
KOJITAaHBUIATHIH 3JIEKTPOMArHUTTEP IIH HETI13T1 TUNITEP1 YCHIHBLIFaH.

Toktet 1 xkarymkara OepreH Ke3zie, OJIapIbIH OCEpIMEH SKOph 3 alHajaThIHIAN
ANEKTPMArHUTTIK KYIITI Kypaiasl (6.18-cyper, a, B) Hemece

6.17-cypet. DieKTpoMarHuTTe
! q: 3 1 2 3

/ /4

a [ 8
6.18-cypeT. D1eKTpOMarHuT KYPbUFbICHI:

a — alHaNBIMIBIK; 0 — SKOPB/BI Kipri3y KO3FalbIChIMEH; B — MU depeHIraiabl MarHuT
CXeMachbIMEeH alHaJIaThIH; T — COJEHOM/TIK TYpJeri; 1 — KkaTymika; 2 — Xypekiie; 3 — sIKOpb;
4 — cepinme

XKypekiie 2 OarbIThIHA aybicasl (6.18, 6-cyper, T') . COHBIMEH KaTap, KapaMa-Kapchl OpeKeT
eTeTiH Kyl 4 >xeHineal. TOKTHI anbll TacTaraH Ke3Jle, SKOPb CEpIlIeHIH opeKeTIMEeH OacTamKel
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KaJbINKa Keneai. 6.18-cyperre, B, )KHUUTIK OOUBIHINA SKOPBABIH AHATIBIMBIH KAMTAMAaChI3 €TCTiH
KaiiTarama DSJeKTp MarHuTTiH auddepeHuanasl KOHCTPYKIHUACH HEMece OH HeMece COll
KaTylIKara TOKTbI OepreH Ke3zie carar TiliHe Kapchl, an 6.18-cyperre, r

— aya CaHbUIAYBIHBIH IIETKI HBICAHBIMEH COJICHOMATIK JIEKTPMArHUTTIK KOHCTPYKIIHUACHI,
OJI 3JICKTPOMArHHUTIICH JAMHUTHIH KYIIIEH JKOFapiiayFa MYMKIHJIIK Oepeti.

¥CTalTBIH 3JIEKTPOMArHUTTEp CTAHOKTapAa (MbICaibl, NUIH(TENreH), al KeTepMme
MexaHusmzaepae (0onaT cepinmenepin HeMece METALIONOM/IbI THEY YIIiH) OEKITy YIIiH, KaObIK
XKarJaiaa yine KipeOepicTep/aiH KipeTiH eCiKTepiH ycTay YIIiH KOJIIaHbLIa/Ibl.

XKerekmri  AMEKTPOMArHUTTEp CTAHOKTApAbl Oackapy TYTKaJApblH  aybICTBIPAJIBL,
AIIEKTPOMATHUTTIK My(TanapabIH )KYMBICBIH KaMTamachi3 ereai. Onap KypaMbIH/Ia THEBMO- KOHE
rujpoarnmapaTypaiap KeHIHeH KoJimaHbuiaael. byn, OlpiHmii ke3eHe, ra3 OeH CYMBIKTHIKTHIH
IIBIFBIHIAPEIMEH  OacKapaThlH  MHEBMO-)KOHE  THAPODJICKTPOKIIATIAHIAP IMHEBMO-  JKOHE
TUPOKETEKTepre coiikec keneni. Melicanbl, nHeBMoaekTpokianan [19K-47 47 « 105 Ila
KBICBIMMEH KBICHUIFAaH ayaHBIH THEBMOXKETETIHE OEpUTylH KaMTaMachl3 €Te/l.

DIEeKTPOMArHUTTED FIEKTPOMATHUTTI PEJICHIH 0aCThI AJIEMEHTTEP1 OOJIBITT TAOBIIAIBI.

DNEeKTPOMAarHuTTI pesie — OyJ1 eKiTiK 0ackapy OeNruiepiHiH opeKeTIMEeH TYHICETIH HemMece
TYMICTIENUTIH 3JIEKTpP TI30€KTepi, HIEKTPOMEXaHUKAJIBIK KYPbUIFbLIAP.

Pene sikoppmeH jkoHe OaililaHBIC TOOBIMEH AJIEKTPOMArHUTTEH TYpaibl, OHJA Olp HeMece
OipHemie OaimaHbIiC >KYNTaphl Kipeldl. SIKopb, aybica OTbIpa, pejie >KYKTeMECIHIH Ti30erin
KOMMYyTaIusIail OThIpa, OaiJIaHbICKA dcep eTeIl.

6.19-cypert. Pene 6.20-cypeTt. DneKTpOMarHuTTi 6ackapy cxeMachl

Pene aitnanbiMbiHa OepineTiH Oackapy OENTiCiHIH MaHBI3[bl KyaTTbUIBIFBI Ke31HAE, O
KykTeme  Ti30eciHAe  MaHbI3Abl  KyaTTBUIBIFBIH  Oackapyra  KaOuterti.  Ocbuiaiimia,
AJIIEKTPOMArHMHUTTI PeJieH] KYHMISUTKIII 3JIEMEHT PeTiHAe KapacThIpybl MYMKIH, COHBIMEH KaTap,
KY3AETeH MBIH peT KyII Kod(hUIUEHTIMEH KapacThIPbLIaIbL.

Penenin accoptumenTi ete keH. Onap TYpaKThl )K9HE aybICIajibl TOK 00Iybl MYMKIH, OHJIA
OapibIFBl €Ki OalimaHbic HeMece OipHelle oHaraH Oaitnansic Oonazsl (6.19-cyper).

DJNEeKTPOMAarHUTTEP MKOHE pelie, epekere cail, Herisri peXumae KYMBIC ICTEHUTIH
TPaH3UCTOPJIAP/IbIH KOMeriMeH O6ackapbuiasl (6.20-cyper).

DNEeKTPOMArHUTTIH alHaNbIMBI L TpaH3uCTOpIapablH KOJIIEKTOPIBIK Tiz0eri kipeai VT.
Tpansuctop 06a3acblHIa 3IEKTPOMAarHUT alHAIbIMBI OOMBIHINIA TIKOYPBIITHl AIIbUIATHIH
UMIYJIbCTapbl OEpreH Kes3ze pesieHiH ICKe achIpyblH KaMTaMachl3 €TeTIH MaKCHUMalbl TOFBI
aranel. TpaH3ucTop >KaOBUIFaH Ke3[e aWHalbIMAarbl TOK Henre Jeiin OipaeH Tycemi. byn
©3/1iriHeH, TOKTBIH TYCYyiHE KeJepri KeNTIpeTIH >XoHe KayilTi MoHJepre AeWiH KOJUIEKTOpIa
KepHey/l yiFraiTaTeiH MaHb3abl J1C naiina 0osaabl.

DNEeKTPOMArHUTTIH aifHAJIBIMBI ICTEH MIBIKKAH Ke3/1€ IIBIFBICTAFbl TPAH3UCTOPIAP/IbI KOPFay
MaKcaTbhIMEH JTUOJIEH HeMece CTaOMIUTpoHMeH VD TypakTaHbpIpy KepHEyIMEH IIYHTTEH i, TOK
KO31H ecenTereHie KOJUIEKTOJIpFa KOJDKEeTIMA1 KepHeyaeH acnaiasl. OcbIHnal karaaiina, e3/ik
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uaaykiusicel DJ1C, paspsi TOFBIHBIH KETyiH KaMTamachl3 €Te OThIpa JKOHE TpaH3UCTOpIap
KOJUIEKTOPJIapFa KepHEY MaMachIH MEKTEH OThIpa, CTAOMIMTPOH apKBUIBI «GKYKTEIEI1».

bakplnay cypakrap:
1. DNEeKTpOMarHuTTep
2. ¥ CTalThIH IEKTPOMArHUTTED
3. XKeTtexri >neKTpOMarHuTTep
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TakbIpblll 5.6  DJ1eKTPONHEBMATHKAJBIK KOHE 3JIEKTPOTrHIPABJIHKAJIBIK

ATKApVYIIbI MEXaHU3IMIECD
Kocnap:

1. ATtkapyuisl MEXaHU3M

2. sHeprus Typi

3. ATKapyusl MeXaHu3MIEp

Erep arkapymisl MexaHU3MHEH JKOHE MaHBI3Zbl KyaTTBUIBIKIICH Tajlall eTiice, COHMaii-ax,
KalTapbUTaTBIH KO3FAJIBICTAH JKOFapbl TE3 OpPEKeT €TcCe, OHJA JIIEKTPOIMHEBMATHUKAIBIK AM
KoJIIaHy YThIMbL. Onap 3JIeKTpOMarHUTTEH JKOHE MOpIIeHi 0ap KYIITIK HWIMHAPAL OacKapaThiH
OeJrill KypbUIFbICBIHAH TYPabl.

Backapy1iibl 371€KTpOMarHUTTIH 9PEKET €TYIHEH OTETIH OeJrill KYpbUIFbICH IMJIMHAPIIH
ocbl Hemece 0Oacka >KOJIaFblHJa aya arbIMbIH JKi0epell HeMece KybICTarbl KbICHIM IIIaMAaChIH
e3repreni. CoHbIMEH KaTap, MOPIIEHBMEH KOCATHIH INTOK, )KYMBIC OPTaHJapbIHBIH JKaF IaifbIH
Oackapa OTbhIpa, TUICTI OaFBITTAPBIH/IA AYBICAIBI.

[IHeBMaTHKaNBIK MEXaHU3MAEPAIH O6eNrill KYpbUIFbUIAPHl PETIH/AE MBICKAIAAP, aFbIMIbI
KyOBbIpJiap ’K9HE COTIOKANKBIIITAP KOJJaHbLIa/Ibl.

ATKapymisl MEXaHU3MEP/IIH MBICKAIIAPIbIH OOTIIITEPIMEH JKOHE COJICHOMATIK THUIITET1
MBICKAJIIap peTiHe 00aabl.

Mpickan OenrilTepMeH >KOHE COJEHOUATIK THUITET1 3JIEKTPOMArHUTTEPMEH AaTKapyIIbl
MEeXaHU3MJIEPiH KYPBUIFBICH 6.21- cypeTTe KopceTiieni. DIeKTPOMarHUTTIK alHAIBIMBIH/IA TOK
OonMmaraH Ke3Je, JKYpeKIIeMeH OallaHbICThl MbICKaN 1, cepinmeHiH ocepiMeH epre 3 ThIFbI3
KBICBUTA/IbI JKOHE Ta3JIbIH IMHEBMOJKEJIJICH arbIiMbl ITHEBMOIMJIMHApPre Tycreyl MyMkiH (6.21-
CypeT, a).

DNIeKTPOMAarHuTTI alHABIMBIHA 4 OacKapylibl Oenriiep i OepreH ke3ae oHaa ToK 1 maiiaa
00J1a7IbI, OHBIH OCEPIMEH 3JIEKTPOMArHUTTIK KYII TYBIHIAWIBI, )KYPEKIIEeH1 5 KaTylka imiHe
ThIpMbICaibl. MBICKAT aybIcaibl )KOHE epre THIFbI3 KbIChUIAAbI 2, Ta3/IbIH JKOJIBIH epre 3 alajpl.
["a3apIH aFbIMBI, MOpPIIEHBAE 9 KBICHIMIBI Kacail OTbIpa, LMWJIMHAPAE AlllbIK MBICKAT apKbLIbl
TeIpMbIcasibl. [lopiiens, HUIMHAP cepinmeciH 7 Kbica OThIpa KoOHE JKYKTeMe KYIIiH IITOK &
apKbUIBI Oepe OThIpa aybicassl (6.21-cyper, 0). backapy Oenricin ajbllm TacTaraH Ke3/e )KYpeKIe
cepinmeHiy 9cepiMeH, ra3 OJbIH UIHHIpP/E Kabda OThIpa koHE aTMocdepaMeH ep 2 apKbUIbI
UWIMHAP KybICBIHA KOCa OThIpa UIBIFBIC KarJaiiblHa Kaitapeuiaael. llopiiens cepinmneHin
opekeTiMeH OacTankpl KaJllblHA KalTapbLUIaibl.

6.22-cypeTTe arbIMJIbl KYOBIp KOHE COIUIO-XKAIKBIII TYPIHAEr1 Oeirim KYpbUIFbBUIApMEH
AIIEKTPOTTHEBMATHKANIBIK aTKAPYIIbl MEXaHU3MIEP KYPbUIFbLIAPHI YCHIHBIIAbIL.
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6.21-cyper. MpIcKanapl OONTIMITI aTKApyIIbl MEXaHU3M: a — JKaOBIK KJIamaHMeH; 0 —
anIbIK KjJanaHMeH; 1 — Meickai; 2, 3 — ep; 4 — allHaIbIM; 5
— XKypekiie; 6, 7 — cepinmenep; § — MTOK; 9 — mopieHb
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Bipinmi xxarnaiina (6.22-cyper, a) KalTajan I1eKTpPOMarHuTIIeH 0aCKapaThIH aFbICThI TYTIK
1 ra3 arbIMBbIH

[TueBmoxemninen conra (JI OGareiTel) Hemece oHfa (II) HMITUHAP aFbIMBIHA KEJEi KOHE
aTMocdepaMeH OH HeMece COJI JKOJIaFbIH Kocazpl. I1ITorer 6ap mopiineHs, KYIITi )KykTemere oepe
OTBIPA, a3 KBICHIMBI )KaFbIHA AYBICAIBI.

Exinmni sxarmaiina ( 6.22-cyper, 0) yKcac 3J€KTpOMarHUTIEH OaCKapbUIATBIH KAIKBIII,
KBICBIMJIBI IIVUTHHIP/IIH THICT1 aJlaHbIHA Oepil koHe aTMoc(hepaMeH KapaMma-Kapcehl )KarblHa KOca
OTBIpa, COJI HEMECE OH COIUIOHHI kabazpl. [lopiieHs KyKTemMere acep eTeTiH Killli KbICBIMFa Kapaii
aybICaIpl.

7 Or nHeBMOCETH
n=-Yen

Pe
r Or muesmoceT™

6.22-cypeT. AFBIMIIBI KYOBIpMEH (a) 5KOHE COTLIO-KAMKBIIIEeH (0) aTKapylnIbl MEXaHU3MIep:
1 — arbIMBI KYOBIp; 2 — TOPIIEHb; 3 — AJIEKTPOMAarHur; 4 — cormio; 5 —
IUIUHIp; 6 — mToK; 7, 8§ — apoccenbaep

a 0

6.23-cypeT. benrim KypbUIFbIIIapMEH MTHEBMOKETEKTEP: @ — COILIO- JKAIKBIII Typi; 0 —

AITBIHJIBI TYPi
12 3

6.24-cypeT. AFbIH/BI OOJTIIINEH THEBMOXKETEK:
1 — arpIH7BI TOP; 2 — KabbUIIAY TOPBI; 3 — 3JIEKTPOMAarHUT

[THeBMOXKeiIeH ra3 aFbIMbI OHJIa KBICBIMHBIH TYCYIH KAMTaMacChI3 €TETIH APOCCENb apKbLIbI
KYBICKA TYCEI.
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JlpoccenbliK, aFbICThl JKOHE aNTHIHABI OOJTiTEPIiH KOHCTPYKLIHMACHL dp TYpPJi O0ybI
MYMKIH. 6.23, 6.24-cypeTTep/e 3IeKTporHeBMaTUKAIBIK AM Keiibip KOHCTPYKTHBTI IIeHrimMaep
KepceTireH. 6.24-cypeTrTte YCHIHBUIFAH aTKapylIbl MEXaHW3MIHJIE, aFrbICThl KYOBIPIBIH peOIiH
arbIHIBI TOp 1 OpBIHAAAbI, 01 apKbulbl AM aya aFrbIMBI TYCeAl. DIEKTPOMArHuT 3 OChl TOPAbI
Kimmiripim OypeIlka cojira HeMece OHFail Oypaiapl. Top apKbUIl €Ty HOTHXKECIHAE, arbIM
KaObU1/1ay TOPBI CaHbUIAYJIAPBIHBIH COJI TOOBIHA 2 (CaHBLIAYJIAPABIH OH TOOBI COJ K€3/Ie TOPMEH
*alObuTael 1) HEMece TOp CaHBUIAYJIAPBIHBIH OH TOOBIHA 2 (cosl TOm TOpMeH | »KaObIK)
OaFrpITTAJIA/IbI.

164

Ocpinaiiia, aya arbIMbl JIEKTPOMAarHUTTeH 3 TycKeH OacKapyiubl Oenrire OaiaaHbICTBI
coJsira HeMece AM OH ’K0J1aFbIHA, KYMBIC OpPTraHbIHBIH KaJIIIBIH ©3repTe OThIpa OaFbITTaIa lbl.

DONEeKTPONHEBMATUKAIBIK aTKapyIlbl MEXaHU3MAEPAIH HEri3ri KeMIUUIIKTEPl >KYMBIC
Ke31HJe KOFapbl Iy OOJIBITT TaOBUIA[bI, OHJEITCH aya HeMece ra3 Tikeled armocdepara
LIBIFApbUIaJIbl KOHE ra3/blH KaOUIETTUIIHIH ocep eTylH OepuIreH OacKapylIbIHbI OpbIHAAYAbIH
JKOFapbl €MeC HaKTbUIBIFbI KbIChUIanbl. COHBIMEH KaTap, IWIMHAPIAE KOFapbl KbICBIMKBI
naiganany Oenrun KayinTi )KacaiJipl: oJlapJIbIH KIIITipiM aKaylapbl Ke3iHae HUIUHAPIL Y311yl
oHe Oy3bLTybl MYMKIH.

bakpinay cypakrap:

1. ATkapyuisl MEXaHU3MI€ aHbIKTaMa OepiHi3.

2. KonmaHpU1aThIH SHEPTHS TYPiHE Kapai aTKapyIibl MEXaHU3MIepi Kanai KiKTeneai?
3. ATKapymibl MeXaHU3MJICP YIIIH dHEPTUS KO3/epP1 Typaibl alThIN OepiHi3.
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TakpIpbin 5. 7 « KaTThI» JOrHKaMeH 0aCKapy KYPLLIFbLIAPLI
Kocnap:

1. MexaHuKaIbIK OaliaHbICTAp

2. DneKTpoMeXaHHKaJbIK KOMaH0anmapar

3. DIEeKTpOHABIK KOMaHAOAIapaTTap

Kepi Gaitnanpic nen 6ackapy OOBEKTICIHIH jKayanThl peakIHUsIChiHA 0aCKapy KYPBUIFBICHIH
Oepyni Tycinaipeni. KapanaitblM KypbUIFBUTAPBIHIA OCBIHAANW OEpiTic KapacThIpbUIMAaFaH, SIFHU,
Oackapymbl Oenriiep, Kanai 00Jybl KEPeK, Coail aTKapyIIbl MEXaHU3MICPMEH OHJICTIC/Il )KOHE
nporecc TuiciHme eotemi. OcblHAal KOMaHIOANmapaTTapblHAH YaKBITTBIH O€NTiai CoTiHIe
OaiiaHbICTap/IbIH TYHICYIH ’KOHE a)KbIpaTybIH Tajalm eTel.

DNeKTpOMEXaHUKAJIBIK KOMaH0anmaparrta 03 KypaMbiHaa oenrim Outikrep 6ap, ojap aca
Killli JKBUIJAMJIBIKIIEH TYPAKThl PEIYKTOPMEH >KaOIBIKTaFaH AIIEKTPOKO3FAITKBIIIITAPMEH
KaiTapbutaapl. butikte 6apaban HemMece JKYMBIPJIBIKTAap HEMece ToHeCTepi 6ap AuCKTep Oap, oap
aJIeKTp OalmaHbICTapbiHA HEMece 0acka Ja aTKapyllibl MeXaHu3MJepiHe acep ereni. /.1-cyperre
€Kl aTKapyllbl MeXaHU3MJEepMeH OacKapylbl YHBIMIACTBIPY CXeMachl YCHIHBUIFAaH. BuTIKTIH
aifHaJTy mamachIHa Kapail JeHecTep/IiH Y3bIHIIFBIMEH aHBIKTAJIAThIH yaKbITKa OCBI HeMece Oacka
MEXaHU3MIEPAIH TOK Ke31 Ti30ekTepi OailmanbicTapbiMeH Tyiice 1. binikTin O6ip aliHaIBIMBI THICTI
KaOJBIKTApMEH OacKapyIblH TOJBIK IUKIIHE HEMECEe TEXHOJOTHSIIBIK MPOIECTIH Ke3CHIEpIHE
coiikec kenel.

OcpiHgall koMaHAOaNIapaTThIH KOHCTPYKUUACH! KapamaibiM, O0ipak, KakeT OOJiFaH Ke3le
0ackapy aNrOpUMIHIH aybICBIMBI YIITaMajapMeH OUIIKTI aybICThIpyFa HEMece aca Kypaedl
yITamanap/sl — peTTeyIni Oelinaep/Ii KOIaany KaxKerT.

MexaHuKkanslK OailiaHbIcTapAbl OailllaHBICCHI3 aXKbIPATKBIIITAPAbI aybICTHIpYFa 00ajbl,
MbICaJlbl, ONTUKAJIBIK, €rep KYMBIPABIKTEI MEXaHU3MJIEP/IH OpHBbIHA aHBIK €MeC yJacKelepAiH
KKETT1 Jkepiepinae OepuIreH MeJIiK JUCKICIH KoJJaHyra OoJianel. bepuireH OyphIlika KOJT
JKETKI3y YIINIH JUCK >KapblK KaOBLIAAFBINIBI apKBUIBI JKApBIK aFbIMbl Tyce OacTalibl, OJI
OailJIaHBICThI TYWIHJCYIMEH TEH.

MexaminMmaepre

-——————— O
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On muck KimiripiM OYphINIKa aliHATIATHIHIIIA KAJFacalbl, COHBIMEH KaTap, *apbIK aFbIMBbI
MeJIipci3  ywackenepai y3eml. JHMCKIHIH op Typili CakWHAJIBI >KOJAaKTapblHIa Oip-OipiHe
0aiiTaHBICTHI €MeC aTKapYIIbl MeXaHU3MIep i Oackapy OarnapiaaMarnapbl OpHajacabl, OJIapIbIH
opOipeyi Kipei *oHE KapblK KaObUIAAFBIIIBI COHENl. backapy alropuMmiHiH aybICBIMBI YIIiH
Oackara JMCKT1 aybICTBIPY KYpTri3iiesai.

Komannoanmnaparrapabig AIIEKTPOH/IBIK HYCKAChI 7.2-cyperte KOPCETIITeH.
WmnynbcTapplH TeHEpaTOpbl ECENTETIITepeH eCEeNTEeNeTiH MMITYIbCTAPBIHBIH KEe3EeKTUTIri
KypbUtaael. EcenTerimrepaiH MIBIFBICBIMEH €KUTIK KoJ Jaemudparopra Tyceal — OipHeme
IIBIFBICTAPBl  0ap KYPBUFBl KOHE €CENTETIITeH TYCEeTiH Oenrii KoJ Ke3iHAe OJapIblH
UIBIFBICBIHBIH OpOipeyiHae KepHey UMITYJIbChIH Kypazsl. Jlemmudparopia ocblHAANW HIBIFBICIIEH
KOCBUIFaH O1p 1MOJ TaHJaJIFaHHAaH 0acKa, Ke3-KeJNTeH KOJTa KIPEeTIH KapThUlail ©TKI3TIIITI
JTUOATHI KOJITAaHAbI, alllbIK JKaFaia 00J1aabpl aoHEe KePHEYIIH HOJIIK JEHI€HIHIH MIBIFBICHIH/A
KypbuUianael. TaHTanFaH KOJ Ke3iHae OapiiblK JUOATap KaObIK JKOHE TOK Ke3l kKepHeyl Emut
nemrdpaTop MWBFLICHIHAA pe3ucTop R apKbuibl eTenl.

7.2-cyperTe €Ki aTKapymbl MeXaHU3MIepai Oackapy HYCKachl KOPCETUIreH, ayiaija,
nemndpaTopAbIH MIBIFBIC CaHbl )koHE Oackapymibl AM ke3-kenreH 0ostybl MyMKiH. J{noarapis
KENTIPUITeH cXeMaJarbl OalllaHbIChl, aiFallKbl aTkapymsl MexaHusm 0010 ecenrerimriHig
LIBIFBICBIHAAFBI KO Ke3inae Kocbutannl, an 0011 ke3inge coneni. Exinm AM 0101 kox ke3inae
Kocbutanpl, 1000 ke3iHze ceHeni. Op Typil aTKApylIbl MEXaHM3MAEPAl KOCY YKOHE COHAIpY
e paTopbIH MIBIFBICEIHA KOCBUIFAH PeIeHIH KOMETIMEH Kyprizuieal. Opoip AM Kocy xoHe
COHJIPYAIH HAKTBl YaKbIThl UMIYJIbCTAP/AbIH KHUUIIT1HE OaillaHbICThl. AJITOPUTML aybICTBIPFaH
Ke3Jie 1emudpaTops! aybICThIPY HEMECE OHJAFbl JUOATAP/Ibl ©3rePTy KaXkKeT.

bakpinay cypakrap:
1. MexaHuKanbIK OaitmanbIcTap
2. DIIeKTPOMEXaHUKAJIBIK KOMaH10amapaT
3. DIEeKTPOHBIK KOMaHI0anmnapaTrTap
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Taxeipbin S.8 KeJiai npouecrep
Kocnap:

1. XKenini anropur™maepMeH

2. barmapiiaMHBIH )KYMBICHI

3. KemnkabatTsl yiige muQTTepIiH KO3FaIbIChI

Kenini anropuTMIepMeH CHIIATTalFaH MpoOIecTep/iH OipHenle MbIcaNgapbl KeNTipiiai
(oJamp Il KENMUT MPOIIECCOPIIAPMEH aTaybl MYMKIH):

m bargapimaMHbIH KYMBICH: O€Nrili yakeITTa maMJaapAblH OipiHIIi TOOBIH KOCY (3Kachul
’KOHE KBI3BUI TYC), OEpUIreH yaKpIT iIIiHIE COHIM-)KaHATBIH PEXUM, IIaMIapblH eKiHII1 TOObIHA
KocCy (capbl KapbIK), MIaMIapablH YIIHIIT TOObIHA KOCY (KBI3BLI JKOHE JKAChLI JKaphIK), COHIIN-
KaHATBIH PEXKUM KHE T.0.;

m KenkabaTTsl yitne Mu(TTepiH KO3FAIBICHL €CIKTEP/l ally, YaKbIT WHTEPBAJIbIH YCTay,
ecikTep/i kaly, KeTepyre HeMece Tycipyre KO3FaJITKBIIITapAbl KOCy, OepuireH KabaTKa KeTy
OOMBIHIIIA KO3FAJITKBIIITAP/IbI COHIPY, ECIKTEP/I1 ally oHe T.0.;

m Keme aBTOMaTTapsiHma kode maiibiHIAy: aNblHFAH aKlla COMAachlH TEKCepy, KapTOH
CTaKaHbIH IIbIFapy, OHbI OepuIreH Kode MeJIIepiMeH TOJTHIPY, CYTTIH OepuIreH MeJliepiMeH
KOCY JkoHeE T.0.

OpekeTTepAiH Olp Ke3eKTUIrl KemTereH OyWbIMAapAbl >Kammail o3ipiey Ke3iHje
opbIHaNaabl (MbIcaibl, OOJNTTap HeEMece MNOIIIMITHUKTEp), HaHAbl MICIpYy YIIIH KaMbIPJIbI
JafbIH/Iay HEMECE aFalliThl OHJICUTIH CTaHOKTap/a Oipeit OyibIMIap sl skacay.

Bapibik ockl mpotiecTep GacKapynisl KYPhUTFbUTAPIBIH KOMaHIAChl OOMBIHIIIA OPBIH/ITAThIH
opekerTepaiH  Oiperedl  kesekTimiriH  Ourmipeni.  OckiHmal — TypAeri  KYPBUIFBIHBI
KOMaHJioarmaparrap Jen atanaasl. Komannoanmnaparrapabiy €Ki  HYCKAaChIH

KapacTbIpaMbl3: 3JIEKTPOMEXaHUKAIIBIK KOHE AJIEKTPOH/IBIK.

Kenini anroputMmuaepai OpbIHAAY YIIIH aJTrOPUTM KOMaHJAJapblHA COWKEC aTKapyIIbl
MEXaHU3MJIEpl YIIIiH AMCKPETTIK XKoHE YKcac OacKapylibl OCNTUIepiHIH «KATThD» KE3eKTIIriH
KaJIBIITACTRIPY KaxkeT. bi3 anextp AM KapacThIpFaHIbIKTaH, OHAA TUCKPETTIK Oackapy Oenrinepi
oJIap YIIIH KEpHEYIiH KapamnaiblM UMITYJIbCTapbIH OUTAIpei, oJlap MEXaHU3MHIH Kipe OepiciHe
KepHEY Ko3IMEH KOCBUIFaH DJJIGKTp TI30EKTepAi TYHICTipy apKpUibl eoteni. SIFHH,
KOMaHoarmapaTTapblH MiHJET1 KaKETT1 Ke3Je KaxXeTTi OaljaHbICTapbl TYHICTIpyIe KoHE
aXbIparyaa 00Jaabl.

¥kcac Gackapylbl Oenriiepiae, KepHey AopekeciMeH HeMece MMITYIbCThIH Y3aKThIFbIMEH
Oepinrer akmpapar Oap. JKenini anropumHiH opOip KOMaHIAChIHIA aKHIapaTThlH Ma3MYHbI
anJbIHaH OeNriuTi (MBICAJIBI,

«cynnoptTsl 11 MM-Te aybICTBIpY») 00Jica, OHJIa KEPHEYAIH KaKEeTTi MOHI HEMece UMITYJIbC
Y3aKTBIFBI (TYHIHJCITCH XKaFaaiia OailaHpIcTapAblH OOJIFaH Ke31H/e) KOMaHIoanmnapaTTapIbH
THUICT1 3JIEMEHTTEp1 MapaMeTpIiepiH ajAblH ajla TAHAayMEH Kacalybl MYMKIH.

«KarTte»  nmOrMKaMeH — KOMaHJOammapaTTapblH  CalydblH MYMKIH  HYCKajJapbIH
KapacTbIpaMbl3.

bakbLiay cypakrap:

1. XKenini anroput™mepMeH

2. barmapiiaMHBIH )KYMBICHI

3. KenkabatTsl yiiae Tu(TTepIiH KO3FalIbIChl
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Takpipbin 5.9 Kepi 0ailj1aHbICCHI3 JKOHE OAMIAHBICIIEH KOMAHJI0ANNAPATTAPbI
Kocnap:

1. DnexTpoMexaHMKaJIbIK KOMaHAoaImapar

2.Kepi GaiinanbicrieH KOMaHoaNmaparrap

3. MexaHUKaIbIK OaimaHeIcTap

Kepi Gaitnanpic nen 6ackapy OOBEKTICIHIH jKayanThl peakIHUsIChiHA 0aCKapy KYPBUIFBICHIH
Oepyni Tycinmipeni. KapanaitblM KyphUIFBUIAPBIHIA OCBIHIAW OEpiTic KapacThIpbUIMaraH, SFHU,
Oackapymbl Oenruiep, Kamaid 00Jybl KEPeK, colail aTKapyIIibl MEXaHU3MICPMECH OHICICl KOHE
nporecc TuiciHme eotemi. OcblHAal KOMaHIOANmapaTTapblHAH YaKBITTBIH O€NTiai CoTiHIe
OaiiaHbICTap/IbIH TYHICYIH KOHE a)KbIPaTybIH TaJlall eTel.

DNeKTpOMEXaHUKAJIBIK KOMaH0anmaparTa o3 KypaMmbiHaa Oenrimn Outiktep Oap, ojap aca
Killli JKBUIJAMJIBIKIIEH TYPAKThl PEIYKTOPMEH >KaOIBIKTaIFaH AIIEKTPOKO3FAITKBIIIITAPMEH
KaiTapbutaabl. butikte 6apaban HemMece JKYMBIPJIBIKTAp HEMece ToHeCTepi 6ap AUCKTep Oap, oap
9JIeKTp OalaHbICTapbiHA HEMece 0acka Ja aTKapyllibl MEXaHu3M/JIepiHe acep ereni. 7.1-cyperre
€Kl aTKapyllbl MeXaHU3MJEepMeH OacKapylbl YHBIMIACTBIPY CX€Machl YCHIHBUIFAH. BUTIKTIH
aifHaTy mamachIHa Kapail JeHecTep/IiH Y3bIHIBIFBIMEH aHBIKTAJIAaThIH yaKbITKa OCBI HeMece Oacka
MEXaHU3MIEPAIH TOK K31 Ti30ekTepi OalnaHbicTapbIMeH Tyiicenl. butikTiH Oip aifHaNBIMBI THICTI
KaOJBIKTapMEH OacKapyIblH TOJBIK IUKIIHE HEMECE TEXHOJOTHSIIBIK MPOIECTIH Ke3CHIEpIHE
coiikec kenel.

OcpiHgall koMaHAOaNNapaTThIH KOHCTPYKUUACH! KapamaibiM, O0ipak, KakeT OOJiFaH Ke3le
0ackapy aNrOpUMIHIH aybICBIMBI YIITaMajdapMeH OUIIKTI aybICThIpyFa HEMece aca KypJeil
yITamanap/sl — peTTeyIni Oeinaep/Ii KoIaany KaxKerT.

MexaHuKkanslK OailiaHbIcTapAbl OaillaHBICCHI3 aXKbIPATKBIIITAPAbI aybICTHIpYFa 00ajbl,
MbICaJIbl, ONTUKAJIBIK, €rep >KYMBIPABIKTE MEXaHU3M/IEP/AIH OpHBIHA aHBIK €MeC ydacKelepliH
KKETT1 JKkepJepinae OepuIreH MeJIIK JUCKICIH KoJjaaHyra OoJnansl. bepinreH OyphImika Kol
JKETKI3y YIINIH JHUCK >KapblK KaOBLIAAFBINIBl apKbUIBI JKApbIK aFbIMbl Tyce OacTalibl, OJI
OailJIaHBICThI TYWIHCYIMEH TEH.

MexaminMmaepre
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7.2-cyper. DNeKTpOHIBIK KOMaHI0AIapaTTap CXeMachlHbIH Y31HIIC1

On muck KimiripiM OYphINIKAa aiHATATHIHIIA XKAJFacalbl, COHBIMEH KaTap, *apbIK aFbIMBbI
MeJIipci3  ydackenepai y3eml. JHMCKIHIH op TypJii CakWHAIBI >KOJAaKTapbliHIa Oip-OipiHe
0ailJIaHBICTBI €MEC aTKapyIIbl MeXaHU3MIEepAl Oackapy OarmapiiamMaliapsl OpHaJIacabl, OJIapAbIH
opOipeyi Kipei *oHE KapblK KaObUIAAFbIIIBI COHEMl. backapy airopuMmiHiH aybICBIMBI YIIiH
Oackara JMCKT1 aybICTBIPY XKYpTri3inesai.

Komannoanmaparrapabig AJIEKTPOH/BIK  HYCKACHI 7.2-cyperte KOPCETIUITeH.
HmnynbcTapIplH TE€HEpaTOphl ECENTETIITEPEH eCeNTeIeTiH HMMITYIbCTAPBIHBIH KE3eKTLIIr
KypbUtaael. EcenTerimrepaiH MIBIFBICBIMEH €KUTIK KOJ Jaemudparopra Tyceali — OipHeme
HIBIFBICTApPbl  0ap KYpPbUIFBl JKOHE €CENTErilTeH TYCETIH Oenruvil KoJ Ke3iHAE OJIap/blH
UIBIFBICBIHBIH OpOipeyiHAe KepHey MMIYJIbChIH Kypaisl. Jlemmudparopia ocblHAANW HIBIFBICIIEH
KOChUIFaH Oip AMOJ TaHAaJFaHHaH 0acka, Ke3-KelreH KOJATa KIPEeTiH >KapThbUiall eTKI3TilITI
JTUOATHI KOJITAaHAbI, alllbIK JKaFaia 00Jiaapl aoHEe KePHEYIIH HOJIIK JEHI€HIHIH MIBIFBICHIH/A
KypbuUiagael. TaHTanFaH KoOJ Ke3iHae OapiibIK JUOATap KaOBIK >KOHE TOK Ke3l kepHeyl Emut
nemrdpaTop MWBFLICBIHAA pe3ucTop R apKbuibl eTenl.

7.2-cyperTe €Ki aTKapymbl MeXaHW3MIepIi Oackapy HYCKachl KOPCETUIreH, ayaija,
nemndpaTopAbIH MIBIFBIC CaHbl )koHE Oackapymibl AM ke3-kenreH 0osybl MyMKiH. J{noarapis
KENTIPUITEH cXeMajarbl OaiJIaHBIChI, aiFamKbel aTkapymbl mexanm3dM 0010 ecenrerimiHig
IIBIFBICEIHAAFE! KO Ke3iHae Kocblaanel, an 0011 ke3inme coneni. Exinmi AM 0101 xon ke3ine
Kocbutaapl, 1000 ke3iHze ceHeml. Op TYpil aTKapylibl MEXaHU3MJEPAl KOCY KoHE COHIIPY
e paToOpabIH MIBIFBICBIHA KOCBUIFAH PEJICHIH KOMETIMeH Kypriziieal. Opoip AM Kocy xoHe
COHMIPYIIH HAKThI YaKbITHl UMITYJIbCTAP/IBIH JKUUIIIHE OaiIaHBICTHI. ANTOPUTMI aybICTBIPpFaH
Ke3ze aemudpaTopabl aybICThIpY HEMECE OHAAFbI JUOTap bl ©3repTy KaXKeT.

Kepi 0aiisiaHbICIIeH KOMAHI0ANINIAPATTAP

Kepi Oaitmanbicchi3 KOMaHIOAIMIIAPATTap HAKTHI «COKBIP» XKYMBIC ICTEHIi, OWTKEHI, oyap
OJIapJIbIH KOMAaHJAJIApbIHBIH Ke3-KEJIT'CHIH OPBIHIAWTHIHIIBIFBl KOHE OJIApMEH OacKapbUIAThIH
MpoIieCci PETiHJe albIHATBIH aKnapaT pPETIHAE KalabImTacThipaabl. OChbIHAAM KEMINUIIK Kepi
OailJTaHBICTICH KYPBUIFbI aWbIpbUFaH, OHJA KE3€KT1 OacKapyiibl Oenrici aJiIbIHFBl KOMaHJIaHbI
OpBIHAY TypaJlbl pacTay bl aTyAaH KeiiH FaHa KaJIbITaCThIPA/IbI.

Kepi GaiiiaHbICTBI YHBIMIACTHIPY YIIIH OacKapyIbl Ka0bIK JaTIYMKTEPMEH, EPEKere caii,
JUCKPETTIK XKaOapIKTanysl THic. Onap Ke3- KeNreH IaMajapiblH Oenrili MOHIH KOJDKETKI3Y
coTinzme Oenri Oepineni: KOOpAMHATTAp, TEMIEpaTypa, >KbULIAMIBIK, KbICBIM oHEe T.0. Ocbl
GyHKIMsIIap MIETKI COHIIPTimTep, KbICHIM pesieci, OMoMeTall TeMIepaTypa pelneci koHe 6acka
Jla TUCKPETTIK TAaTYUKTEP OPBIHIAIAIbI.

DNeKTpOMEXaHUKAIIBIK KOMaHJoaIaparTapbliaa kepi OainaHpic OenriiepiH maiizanaHy
MYMKIH eMec, ajl JIeKTPOHBIK HycKa OyHBI jkacayra MYMKIHAIK Oepeni. Ecenterim kipicinze
UMIyNbCTap sl Oepy kepi OailaHbic OeNrinepiHiH XETyiMEeH Keiicelll jKOHEe ecenTerilTep.liH
KaHa KarJaiiblHa aybICybl OHBIH aJJIBIHFBI JKaFJalibiHa OapaThIH OpeKeTTepl KacayldaH KehiH
FaHa 60JTybl MYMKIH.

bakbLiay cypakrap:

1. DnexkTpoMexaHUKaIbIK KOMaHoannapaT
2. Kepi OGaitianbicrieH KOMaHgoanmaparrap
3. MexaHuKanbIK OailiaHeicTap
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Takpipblin 5.10 MukponpoueccopJbiK 0aCKapy KYPbUIFbLIAPBI
Kocnap:

1. Mukpormnpoccepinap

2. Apu(MeTHKAIIBIK-TOTUKAIBIK KYPBLIFbI

3. barnapnamanyibl OaKpLIAYIIBLIAP

Muxkponpoccepmapapiy  (MII)  maiima  OONMyBIMEH — OHIIPICTIK — TIPOIECTEPIl
aBTOMATTaHJBIPYJa JkKaHa 1oyip Oacrammel. MII Ga3ackiHIa KypbUIFBUIAPABIH KaOLIeTTUTIr
apKachIHIa, TEXHOJOTHSUIBIK MPOIyecTep/ie Ke3-KEJITeH OKHUFaJapFa dPEeKeT eTell, op Typdi
JTAaTYUKTEP/ICH TYCETiH KbICKa MEp3iMJIe aKmapaTThl KaObLIIay dKoHE MUKPOIPOIECCOPIApAbIH
OackapyIibl OeNTUIepiHiH YIKEH Meepi OapiblK IeHrelIe KeHIHEeH Tapay ajFaH — JAepeKTepal
KUHAYy MEH OHJCYJICH TEXHOJOTHSUIBIK MpPOIECTEP/Al TOJBIK eHri3yre maeiiH. OmepaTopra
aKnmapaTThl YCBIHY KOHE OHBI TipKey HBICAHBI J1a ©3Tep/Ii.

Muxkpomnporneccop — akKmapaTTblK KYpPbUIFBI; OJ €KUIIK CaH TYpPIHJE YCBIHBUIFaAH
aKIapatIieH )KyMbIC skacaii/ibl. backapy KypanaapbIHbIH HeT13r1 aneMenTrepi perinae MII yiaken
THIMJIUTIT1 €K1 TPUHIIUTITEPIHAEC HET13/ee 1l

] Ke3-KeNTreH (PU3MKAIIBIK IIaMaHbIH KE3-KEJITeH MOHIH eKUIIK CaH TYpIHAE Ka3yFa
0onabl;
| Ke3-KeJIreH aTKapylllbl MEXaHU3MIEP/IH Ke3-KEJT'eH SPEeKEeTIH eKUIIK caH TYpIHAe

KoJTayFa 0oJiajpl.

SFHUM, TEXHONOTHSIIBIK MapaMeTpiepiH (cebedi) MOHIepl apachIHAAFbl CEOENTi-Teprey
OaiimaHbICTapblH YHBIMAACTHIPAbl JKOHE aTKapylllbl MeXaHU3Mre (canjapbl) Tajam eTUIeTiH
ocepi Oip eKUTIK CaHHBIH OENTLIl epeXkesiep OOUMBIHIIIA OPBIHAIFAH 0ACKAChIHA aybICy apKbLIbI
OoJIaIbl.

OchIHaail aybICBIMIBI, O1p EKUTIK CaHIapIbl EKIHIIIre apru(METUKAIBIK XKOHE JIOTHKAIBIK
onepanusiapJblH KeMEriMeH MUKpPOIIPOLECCOp Ky3ere achipbuianbl. Kanmail onepanusiiapast
KYPrizy KakeT, OChl MapaMeTp MOHJIEpl MEH TEXHOJOTHUSJIBIK mpolecte ockl AM acep ety
HOTWDKETIEP] apachbIHAAFbl TOYENIUIIKTI Tanmay Heridinae KypburraH MII sxyMbIchIH Oackapy
OarapiiaMachl KOPCETUIC .

Mukpornporieccop — Oyi1 eKUTIK caHmapabl KaiiTa Ty3eTiH oHe Oip Hemece OipHele
MHTErpaibl cXxeMallapbIMeH OpBIHJIAIFaH OaFaapiaMaiblK- 0acKapy KYpbUIFBICH.

Muxkpomnporiieccopiap/IsiH 6apiblk 0acka QyHKUIUIAPDI, aKIapaTThl OHACY 1€, COHJIal-akK,
OacKapy1bl ocepiH KaublnTacTeipy Aa, MII sxaTtnaiinbel, oHbIH OpHBIHA OacKapyIlbl OarjapiaamMara
KaTaJlbl.

MukponporeccopblH Kallbl cXemachl 7.3-cyperTe, a KopceTulreH. MUKpOIpoLeccop
apudmerukanbik-norukansik Kypbutrbian (AJIK), 6ackapy kypeutrbicbiHan (BK) sxoHe imiki
KaJBICBIHAH — XKaIbl MaKcatTarbl peructpiaepiaeH (JKMP) typaasl. Kypeiirbiiap yin muHamMeH
OaiimaHpicThl. OpOIp MmHUHA — Oy OTKI3rimTepAiH ToObl, onap OoiipiHma 0 Hemece 1 Oenrici
TYpIHJIe eKUTIK KoaTap Oepiiei.

ApudMeTUKaNBIK-TOTUKAIBIK KYPBUIFBI 8 — Hemece 16-pa3psiaThl eKUIIK caHaapaa
apudmeTukansiK (Kocy, kebeity) xone jorukaislk (M, NJIN) omepanusimapasl OpbIHIANIBL.
Canmap omnapapl yakpITIIa CaKTayIbl KaMTaMachl3 €TETiH PErucTpiep apKbUIbl JIEPEKTep
ITMHACBIMEH TYCE/Il.
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7.3-cyper. Mukpormporeccop:
a — xanmbl cxema; 6 — MUKpoOIBM KyphUIBIMBI

Bbackapy kypbuirbicel AJIY koHE perucTpiiep KYMBICBIH Oarjapiama KOMaHJachblHA
coiikec kentipeni. backapy KyppUIFbLIapbl KOMaHAanap Aemudparopiapbl apKbUIbl IEPEKTEp
IIMHAChIHAH KOMaH 1a anajpl. KoMaHa ekiTik caH bl YChIHAIBI: OHBIH O6JIIriHiH 61pi — oneparius
ko161, ostap AJIY opbiHaay Kepek, aj eKiHIIi 0eJ1iri CAaHHBIH OpHAJIacy MEKEHKalbl KOpceTuIe i,
OJIAapMEH omeparnus xacanatbiH Oonanel (Mbicanbl, POH peructpnepain Oipi). ExiHmii canbl
nepekTep ImuHackl OoibiHma AJIY-ra Tycemi. Omnepanusiiapabpl OpbIHAAY HOTHIKEIEpP1
perucTpiepain OipiHe Ka3bLIa bl )KOHE OJ1aH dpi JIEPEKTEP IIMHACHIHA TYCE/i.

3aMaHayl MHUKpOIIpolieccopiap MUJUIMOHAAFaH TpaH3UCTOpiapaaH TYpaabl koHe Oip
CeKYHJITa XY3 MWUIMOH omepanusuiapsl opbiHaanansl. Erep MII aca KyaTTsl aJbICBIMEH
*abIpIKTaca, OHJIa aKMapaTThIH Kipy- MIBIFY KYPBUIFBICHI, COHIAN-aK, KakKeT O0JFaH Ke3/e, KaHa
OargapiaMaHbl €HTI3yre JKOHE calyFa MYMKIHAIK OepeTiH Oackapy mysbThl 0oJica, OHJA oJiap
MUKpoOIBM aitHanazapl.

Muxkponporeccopnap 0a3acbiHaa MUKpoOBM KypbeUIBIMIBIK cxemacsl 7.3-cyperte, 0
kenripuireH. MukpoOBM-ne xaapiHblH exi Typi 6ap: TypaxTsl (I13Y) sxone onepatusTi (O3Y)
cakTaymsl Kypelirbl. [13Y kypamsl a3iprneymriveH MUKpoOBM xka3bliaibl koHE emIipiaMen/Ii.
I3V —nma mMuxkpoDBM Oacrankbl KyKTey OarqapiamMachiMeH, KOHCTaHTTapMeEH, KecTelni
JepeKTepMeH sxaHe T.0. 6oc emec. O3V aknaparThl OipHellIe peT Ka3yFa )KoHe Kelllipyre 00J1aabl,
COHJIBIKTaH Ja, OJapbl OHJEYTE )KaTaThIH AEPEKTEP/I1, apallbIK HOTHXKENIEp/i, OarnapaaMmanapiasl
oHe T.0. ONepaTHBTI cakTay YIIiH KoJaHbu1a sl. MukpoOBM KockaH ke3ze

O3V —narbl aknapar >KOFaajbl.

Kipy >xoHe mibiFapy KypbUIFBICHI CHIPTKBI KYPBUFBIIIAPMEH aKIMapaTThl adIMacyablH eKiTiK
KOATapbIH KaObLIAAY bl XKoHE Oepy/i KaMTaMachl3 eTel.

Mexkenxaiinap MUHATAPBI, ACPEKTEp KOHE OacKapy OFaH YaKbITThl OOy pexUMIHe
0apibIK KOCBUIFAaH KYpPBUIFBIIAp apachblHAa aKmapaTheH aiMacy YIIH KOJJIaHBLUIA IbI.
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Mukponpoiieccop ocbl Hemece 6acKa KypbUIFbLIap YaKbIThIHIA 9pOip COTTE IHUHANIAPFAa KOCYMEH
OacKapbUIabl; KAIFaH KYPBUIFBLIAP YIIIH MIKHATAP OCHI KE3/Ie KOJKETIMCI3.

KansinTsl xkargaiina, MukpoOBM Oipereii MukpocxemanapIblH >KUBIHTBIFBIH OUITIpei:
mukpomporieccop, [13Y, O3V xone 1.6. OcbutapabiH 6apIbIFel ©3apa O€nTi JeHr e, Kipic KoHEe
HIBIFBIC KEPHEY, KOJDKETIMII JKYKTeMeep skoHe 0acka ja mapameTpiep OONbIHIIIA KeTiCiIi.

WHrepanapl MEKpoCXeMaIapAbl OHAIPY TEXHOJIOTHSCHIH KETUIIIpy MHUKpoOBM kypyra
MYMKIHJIK Oepesi, ojap KAaTThl MarHuTTI JUCKICH (y3aKMep3iMIi jkalubl) Oackapy Xkyieci
anmaparypachl KapKacblHa KEHLUT CalbIHFaH Oipereil repMeTHKAIBIK KOPITYChIHA OPHATHLIAIbI.

Backapy xyienepinae MEKpoIiporieccopiap MeH MukpoOBM naiinanany HyCKalaphl yKaH-
xakTel. MukpoOBM maiina Oosranra eiiin 6ackapy xKyienepi opTayblK O0IFaH xKoHe Oip KyaTThl
KoHe Te3 apekeT eTeTiH DBM oHaaraH xoHe JKy3/IereH JaTYUKTEep MEH aTKapyIIbl MEXaHU3MIeP/1
KE3EKIIeH KBI3MET eTelli. bacKapyIblH 3aMaHayd OpTaJbIKTaHABIPBIIFAaH KYHEIepiHae OpTabIK
OBM xannsl 607aMaybl MYMKIH HEMecCEe TEK *KYMBICTapbl €CeNTey jKOHE YIIIECTIpY YIUIH FaHa
KOJIIaHbLUIaJIbl, ajl KeNTereH aBTOHOMJIbI MUKpOOBM >xabapIKTap/blH 9p Typil OipiikrepiMeH
YKOHE TEXHOJIOTHSUIBIK MPOLIECC YUacKeIepiMEeH, MPOIIECTIH JKeKe apaMeTpiiepiH Oackapyra neiliH
0ackapy QpyHKUIHSIIAPbIH OPBIHIANIbI.

7.4-cyperTe Oackapy OOBEKTICI TapaMeTpIIepiH PETTEHTIH OeplIreH

MOHJIEpPIH KOJIIay/lbl KamMTaMachl3 €TeTiH OacKapyablH Oip KOHTYPJBIK KYHECIHIH
ipiIeHreH cxemachl YehIHbUIFaH. Onap 6acKapyiblH OHTalJIbl HYCKackl TaHaaybiHaa OBM-men
KYpbUIbIC MYMKIHAITH Ou1aipeni. MukpoOBM perrteyini napaMeTpliepaiH MOHIH OepiireHMeH
CaJIBICTBIPY AYpPHIC €MeC, ajl KeJIeTIH Ke3eHJe MapameTpiep/l OTKi3yre Tainiay HOTHXKEIepiH
€CEIKE anajbl )KOHE PETTEY 3aHbIH OCHI JKarAaiiga TaHdalIbl.

Keprimikri >xyihenepne Oakpuiay »XoHe Oackapy MIHIACTTEPIH OpPBIHIAyFa apHAMbI
OarpITTalFaH ~ MUKpoOBM  0a3zaceiHmarbl  KYpbUIFBl  «pemukoHTTap»  (PETTeymmi
MUkpoKOHTponnepnep) neren artay annel. MukpoOBM-HeH Oacka, ojapra yKcac j>KoHE
JUCKPETTIK aKMapaTThl KaiTa Ty3y KYPBUIFBICHI Kipe/i, OJjiap akKMapaTThl E€HI13y-IIbIFapy
KYpBUIFBUIAPBI KOHE ONepaTop MyNbThl Jen aranaabl (7.5-cypeT). baxkplmaynmibIHBIH Kbl
JKWHAchl 0acka Jla yKcac KYPBUIFBUIMEH >koHe OacTel DBM OalimaHbiCyFra MYMKIHIIK Oepei.
Kaxxer Oonran ke3ne, Oackapy >KyileciH KaiTa caiy, OJIOKTapAbl aybICThIpMail >KOHE JKEKe
aneMeHTTep 11 Oepmeit MukpoOBM OarnapiaMachiH ©3repTy )KETKUTIKTI.

Onepkocinte  MukpoOBM-men karap OarmapnamananatblH — Oakpuiaymbl — (BbB)
KoJimanbeuiaael. Onap, 6ackapy Kypaeni ecenteMmenepal oTKi30eH, Kipic Oenriiepin JOTUKaIbIK
OHJICY HOTHKeEJepl OOMBIHINA )KYPIi3UITeH JKaFaaiia KoJJaHbLIa IbI.
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7.4-cyper. MukpoOBM 06a3aceina 6ackapy/ablH OIpKOHTYpIIbI )KYHECIHIH CXeMachl
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[ backapy obpextici

7.5-cypeT. PeMUKOHT cxemachl

OcpiHpail OakputaymbUiapaa MUKpoOBM KongaHbuiaThiH OarnapiiaMayablH CTaHIAPTTHI
TUIEPIMEH >KYMBIC YIIiH Kypaimapbl oK. JIK enri3ineTin Oarmapiamana peneiiai-KOHTaKT1
cxeMmasap TUTIH/Ie HeMece YKcac TU1JIe YChIHbLUIFaH 0acKapy KOMaH/1aChbIHBIH )KHUHAFbI Oap. HakTsl
OarmapiiaMaHaThlH OaKplIayIIbUIap, CEHIMAUIIr, KaiTa OarmapiiamMaiiay BIHFAMJIBIFBI JKOHE
KOCIOPBIH OHJIPICIH Oackapy >kKyheciMeH OailylaHbICThl MYMKIHJIKTEp OOMbIHIIA OacKapyIblH
QJJIBIHJIAFBI PEJICHITI-KOHTAKThI JKYHEJIEPiH aybICThIPAIbI.

barnmapnamanateiH - OakplIaymibiapaa MHKPOTpOIlecCcOpiiapsl  0ap JKOHE TOK Ke3l
TEXHOJIOTHSUIBIK JKa0AbIKTapMeH OaillaHbICKa apHalIFaH aKmapaTThl KaliTa Ty3y KYpbUIFbICHIHBIH
caHbl KeOipek HeMece asblpak (Oackapy oOBekTiciHe OaimanpicThl). byn maruymkrepMeH
KYPBUIFaH KOHE MUKPOIIPOIIECCOpIapMeH KaObUIJaHATBIH €KUTIK KOJITap/a OJIapAblH YKCAC KoHe
JUCKPETTIK OenriuiepiH KaWTa TY3€TiH KYPBUIFBLIAP KOHE AaTKapylIbl MeXaHU3MICPMEH
KOCBUIFaH ©Oackapy OenriiepiH IIbIFapy KypbUIFbICBL. Kaxker OonraH Ke3le, OCHI
KYPBUIFBUTIAPBIH CaHbI ©3Tepyl MYMKIH.

Muxkpormnpoiieccop, TOK Ke31 )KoHE aKNaparThl KailTa TY3y KYPBUIFBICHI KOHCTPYKIIUSICHI
YKarbIHaH O1pi3/11 60J1a1p1 KOHE YK IIIMHAJIAP MEH KaOebIep i OipbIHFali Oakpliay OJIOTbIHA
KOca KaJllbl Kapkacka opHaTbLIaabl (7.6-cypet). barmapnama oraH KocbUIFaH Oaraapiamanay
nyabTiveH JIK skyKrenen.

7.6-cyper. barnapnamayiisl GaKblIayIIbL:
1 — Mukpormnponeccop; 2 — TOK Ke3i; 3 — Kipri3y-IblFapy KypbUIFbICH, 4 — OacKapy
oOBeKTiciMeH OaillaHbICyFa apHAJIFaH aXbIPATKBILITAP

barnapnamanymsl Oakpliaymbuiap, Jepekrepai enzaey skoHe JIK »kyMbIChIH yilnecTipy
GyHKUMACBIH  OpbIHAAMTBIH OBM-MeH Oipre JkymbIC icTeyl MYMKIH. MUKPO3JIEKTp
KYPBUIFBUIAPBIH 0/1aH 3pi IaMBITY 5KOHE ap3aHIaTy, 0J1apAblH QYHKIUIAPl MEH MYMKIHJIIKTEP1
OolbIHIIA OacKapyablH KEPriTikTi Killi KYHelepiHiH op TypJepiH >KaKbIHAATyFa oKelel.
MukpodDBM 06a3aceinga na, conpaii-ak, JIK CHAKTBI apHalbl ©@HEPKICIT KOMBIOTEpIEpIHIC
aKnmapaTThl KaiTa Ty3y KYpbUIFBLIapblH OpHary yiuiH 20 OpbIHFA J€HiH KapacThIPBLIIBL.
PemukoHTTap Aa ykcac caiblHFaH. backapyablH 3aMaHayd >KyiesiepiH JaMBITYIbIH KaJIlbl
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TEHJCHIIUACH — KOMTEreH Killi jxyihenep OOWBIHINA TEXHOJOTHSIIBIK TMpolleciMeH Oackapy
OOMBIHIIA MIHIETTEMENEPAIH OapibIK KemIeHiH Oeiy, onapablH opOipeyl TEeXHOIOTHSIIBIK
MIPOLIECTEP/IIH ©3 YYacKEeCiHEe KbI3MET KOpCETETiH koHe OacTtel DBM-MeH OipblHFail *kelire
KOCBUJIATBIH aKMapaTThl KIPri3y KOHE MIBIFAPY KYPBUIFbUIAPIABIH JKUBIHTBIFBIMEH KYaTThI
MUKpoDBM TypiH/e 3UATKEPITIK SIIPOChIHA HE.

bakpinay cypakrap:
1. Mukpormnpoccepinap
2. Apu(MeTHKAIIBIK-IOTUKAJIBIK, KYPBUTFBI
3. barmapnamanymisl OakpLIayIIBLIAP
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Takpipbin 5.11 backapy kyiecinae IBM
Kocnap:
1. OBM vy Heri3ri caHaTsl
2. TexHONOTUANBIK TpOIECTEP
3. Backapymsr ODBM

OBM ym Heri3ri canartel Oap: yikeH amOeban DBM, muan-2BM jxone mMuxpoOBM.
Omapapl caimy mpuHIUNITEpl Oipjaei; albIpMAIIbUIBIFBI HETI31HEH OJIApJbIH KyaTTBUIBIFBI MCH
KeneMmiHne Oonanpl. MarmmHamapaelH OapiibIK YII CAHATBIH AaKHmaparThl KadhTa Ty3y
KYPBUIFBUTAPBIMEH KOCYBI )KOHE OJIap/Ibl )KHHAY, OHJICY JKoHE OacKapy OenriiepiH MbICHIKTay YIITiH
KOJIIaHybl MYMKIH.

Amnaitna, OBM kosimany canacel 9p TypJii O0JIFaHABIKTaH, OHAIPYIILIEp, MIHACTTEPIIH KEH
KJIAaChIH KEHEUTyre OarbITTalFaH >KaJllbl MaKcaTTarbl MalllMHAJIApFa HET13T1 KOHUIIl Oeei.
OHIMIIUTIK TapaThUTYbl OJIAPJABIH KYHBIH TOMEHJETEl, ajl KOJJaHy KEHJIr KbI3MET KOepCeTyAl
YKEHUIIETE/T1 dKOHE ap3aHaaTabl.

Con ke3ge, xanmbl Makcartarbl OBM enaipicTik MingeTTepai memryre keneni. Onap
arbIMJIaFbl YaKbITKA OAilJIaHBICTHI eMeC MIHAETTepre OarbITTalybIHAa ic 00FaH. bapibIk MIBIFBIC
JIEPEKTEp MaIllMHAaFa epTe CHTi3UIeNl >koHe Oaraapiama ecentey OapbhiChl OOWBIHINA, OJIAPIBI
MaiamaHFad  Ke3/le aHbIKTanangel. OBM-me miemiieTiH KOeNmUTK  MIHAETTep Kypaeni
ecenTeMesiep HOTXKeNepiH 13aeyre keneal. Erep 9BM-MeH KyMbIC j)KacalThIH alaM/Ibl TEK OChI
HOTHOKEJIep FaHa KBI3BIKTRIPCA, OHJIa OJT MANTMHA )KYMBICBIHA OJIap/Ibl aJIFaHFa JCHIH apasiacraiibl.
On yuriH, MamyHa KaHIIA yaKbITTBI €CENTeyre )XyMcaraHbl MaHbBI3IbI eMec. Enrkanmaai ChIpTKbI
MOH-)Kaljap MeH okurajap DBM >KyMBICBIHIa OCBIHIAN PEXKUMIe KOPIHOCH 1 (AIEKTP TOK KO31H
COHIIpyIeH 0acKa).

TexHonmorusutbIK TporiecTepai Oackapy xyuecinae OBM  Oackamia

AKYMBIC icTel 1. JlaTuuKTep MEH aTKapyllbl MEXaHU3MAEP apKbLIbl OJIap IIbIHAWBI YaKbITTA
OTETIH TMPOIIECIICH TiKeJeH Kochuiansl. XKabapikTapmeH opekeT ere oThipa, DBM TII 6epetin
KAapKbIH/Ia, SFHU, IIbIHAMBI yaKbIT PEKUMIHIE )KYMBIC icTeyre MaxOyp. MammHameH sxacanaTblH
opeKeTTep, onepaTopMeH HeMmece OaraapiaMaMeH eMec, OHbIH OPHBIHA OChl COTTE KaJIbINTACKaH
MpoLIeCTIeH, JKaFAaliMeH XUl aHbIKTananel. barmapnamanap TII-HeH nepektepAiH TycyiHe
TYpaKThl JalbIHABIKTA OOJIabl, OJlap eHJeyMeH OacTananbl, siFHU, Oackapyiisl 9BM chIpTKbI
OKuFallapiaH

<OKYMBIC iCTEHII».

Kaneinrackan >xarnaiifa MalllMHAHBIH PEAKIUSCHI HIbIHANWBI YaKbITTA KOHE CAaTylarbl Ke3-
KeNreH Kifipictep 00ybl THIC, MbICaJbl, allaTTHIK OarqapiamManap MaTepUasIbIK KOHE aJaM/IbIK
XKorantynapMeH 00iybl MyMKiH. CoHABIKTaH 1a, Oackapymsl OBM Makcumanibl T€3 9peKeT
eTyIMEH oHe Ke3-KEJIT€H COTTE Tajlall eTUINeH YJIKEH €CeNTey KyaTThUIBIFBIMEH HeNIeHY1 THIC.

Backapymsi OBM KaOLIeTTLIIN TEXHOJOTUSJIBIK MPOIECiHAe OOJaThIH OKUFara >Kelell
OpeKeT eTell, aFbIMIaFbl OaraapiaMaHbl OpbIHAY, apHaiibl OaFrJapiIaMaMeH OPbIHAAYAbI CHIPTKBI
OKUFaFa opeKeT eTyl YIIIH y3UlyiMeH KamTamachl3 erineni. OHbl asKTaraHHaH KeiiH MarimHa
y3UIreH Oarmapiamara KaWTapeuiaabl. Y3UTy ammaparThlK el aTanajgbl, COHJBIKTaH Ja,
anmaparypameH OacTajajbl, SFHH, KOJDKETIMJI MOHIHEH ThIC MapaMeTpiepaAiH IIbIFYbIH
aHBIKTaFaH akKMapaTrThl KaiTa Ty3eTiH KYpBUIFBIIApAbIH OipiMeH Oactanaabl. OcblHOai
aknapaTTblH Oackapyiisl 9BM kabbuigay yuIiH apHaiibl Kipictep Oap.

erHaiier 9BM komKeTIMII HIEKTEp/ie OChl HeMece 0acka mapaMeTpliep IIBIFBICBIHIA
OpeKeT eTyAIH Tajan eTUIeTIH XbUIJaMAbIFbIHAH Y3yAiH OipHelle aeHreii KapacThIpbLIFaH.
Xorapsl GacbIMHAH apThIK Y3y Oenrici, SFHHM, aca MaHbBI3JbI MapaMeTPACH aybICTKbIFAH Ke3e
TYCKEH aca TOMEH OaChIMIBUIBIKTBIH Y3ylHE KbI3MET KOPCETETiH OarmapiamManapibiH
OpBIHJAYBIHAH Y3€ anajabl (0ipak, KepiciHie).

Meican kenripeiiik. Ci3 cyTneH kode naibIHAay bl MISMTIHI3, CYTi 0ap BIABICTHI IIMTaFa
KOMBIIN, KodeTyirimre kode 1oHaepin yrire 6actaapiHbl3. [Inurara ke3 caiblll, i3 CYTTIH TaCUbIH
JIETeHIH KOPiIl Kaaachl3, OCHI Ke3/ie ecik Karbuianl. Ci3/liH opeKeTiHi3 KaHai 0osaasi?
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OpuHe, ASHAEPAl YTiTy HpoIeciH y3y Kepek Ooisaapl, Oipak, 01 MaHBI3Ibl €MEC — OHBI
KalTazaH KeiiH »xaracTelpyra 0ojanel. TacklFaH CyTKe ’oHE €CIKTIH KaryblHa KaTBICTHI, Ci3re
oChl (hakTOpIapbIH OpOipeyiHiH MaHBI3IBUILIFBIH Oaranay KepeK >KOHE Ci3re MaHbI3IBIChIHAH
0acray Kaxer.

Ocpinaiina, 1oH1 YTiTY, Ci3 OCBI MPOTIECTI Y3YAiH eKi Oenricid amabl. OnapIblH JopexKeciHe
ColiKeC Ci3 aJIbIMEH, TUTMTATaH CYTTI T€3 albIHbI3, KEHIH Ci3/1IH KOHAFBIHBI3FA €CIK allachl3, a
0J1aH KeWIiH JIOHI YTy IPOIIECIH )KaIFacThIPACHI3.

Backapymsr DBM y3reH ke3zie iCKe achIpbUIabl, TeK OenriiepAl KajablITacThIpyIIbLIap
peTiHze Ci3MiH Ko3iHi3 OCH KYJIaFbIHbI3 KoMeKkTece i, a1 IBM TeXHOJIOTUSIIBIK MapaMeTpiepiHiy
JTaTYAriMEH OepIIireH akmaparThl OHJIey KYPhUIFBICBIHAH OCBI O€NTriiep i anaibl.

SfHM, KayanThl KOHE KYpAENIl TEXHOJOTHSIJIBIK IMpoIecTepai Oackapy  YIIiH
MaMaHAaHIbIpbUFaH OBM  kaxkeTTi OoJiafpl, onapabl d3ipiey KesiHae OapiblK aiblHAa
KOPCETUIreH (pakTopyiap ecenke anblHaabl, OIpaK, OChIHAAN MalllMHATIAP/Ib] 931piey, OHIPY KOHE
KbI3MET KepceTy OipiiaMa KbiMOarray.

bakpinay cypakrap:

1. OBM vy Heri3ri caHaTsl

2. TexHONOTHSIBIK TIpoIeCTep
3. Backapymsr DBM
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Takpipbin 5.12 bBbakpliay koHe 0Oackapy JKyHeciHiH OaraapjaMajabIK
KAMTAMACHI3 €TV

Kocnap:
1. mMuxkpoOBM
2. Anroputm

3. UIIY 3amaHayu cTaHOKTapaa

Kes-kenren DBM, mMukpoOBM —HeH ylKeHre AeliH, CEKyHIbIHA MHJUIMOH PET eKUTIK
CaHJapJbl CAIBICTBIPY, KOCY JKOHE JKBUDKBITY OIEpalysUIapblH OpbIHAayFa Kabinerri. DBM
OapIIBIK MHTEIIICKTI, OapIIBIK OHBIH MYMKIHIIKTEP1, COHBIH IIIIH/E, TEXHOJIOTUSIIBIK MPOIeCTePIl
Oackapy OoiteiaIIa, DBM OarmapiaManblik KaMTaMackl3 €TyiHIe 001abl.

2-Tapayla KepceTureHnei, Oarmapmama — OyJl MalIMHara TYCIHIKTI TUIIE >Ka3bUFaH
aNIropuT™M. O3 Ke3eriHje, aaropuTM — OyJl MakcaTKa KOJI KETKI3yre >KEeTEKIll OpeKeTTepAiH
Oipi3nuIiri. SIFHM, ON YIIIH aBTOMATTHI JKyieci TEXHOJOTHUSUIBIK IPOLECC KYPri3uial, OChI
MPOLIECTIH aJITOPUTMIH Kypay ’KoHE MalllMHaFra TYCIHIKT1 TU1/I€ OHBI Ka3y KaxeT.

Kes-kenreH TeXHOJOTHSUIIBIK TIPOIIeCC Ke3eHaepre oesire 601aapl, 011, ©3 Ke3eriHje, aca Kimri
Kamamapra Oexryre 6omassl xKoHe T.0. OpOip Ke3eH e, opOip Kagam/a ©3 MaKkcaThl 0ap >KOHE OChI
MakcaTTapra »eTy OOUBIHINA OpeKeTTepAiH OIpI3AUIriH Kypyra OoJajipl, oiapjaaH OapibIK
MIPOLIECIHIH AJITOPUTMIH Kypalabl. ANTOPUTMAL Kypaylibl »*aOJbIKTap *YMBICBIHBIH OapIibIK
HIOQHCTap/Ibl, OapJIbIK TajanTap MEH MIeKTeYyJIepl, TEXHOJOTHUIBIK MPOIECTePiH OapibIK
EpeKIISTIKTEPIH OUTYl KaXKeT.

On KYMBICIITBIHBIH 9pOip OpeKeTiH cumartaybl THic, oJ1 KoaMeH TII TuicTi onepanusceia
OPBIHIANIBI JKOHE OPEKETTIH OChl HeMece Oacka HYCKachl TaHJAJFaH ceOCNTepiH ecemke aly
KaKeT KoHE BUFH Jia Oenrini eMmec (SFHH, TOKIpUOE MEH OUTIKTUTIK JIEN aTajJaThIHABIFBIH €CEIKE
anazpl) — MalllMHAJIAPFa ©3/IIT'THEH €CeNTey XKoHe MIEHIMIepl KaObuiaay KaxerT.

AJNTOpPUTM JKacaliFaH Ke3/ie, OHbI MallliHaFa TYCIHIKTI TU1Ie jka3y KaxkeT. EH anramker OBM
OarmapiiamManiap YIIiH MalllMHA TUTIHJE ’Ka3bUIFaH, oJlap eKUIIK CaHMEH apu(pMETOMKOIOTHUSIIBIK
KYPBUIFBUTIAPABIH KYMBICHIHBIH KOMaHaldapblHa COMKEC KEJIETIH eKUTIK KOATAPAbIH KUHTBIFbIH
oinnipeni. EHOek meH yakpIT IIBIFBIHBI YIIKEH OojiaThiH, DBM opOip TypiHae MamuHa Timi 6ap.

Kazip, 6armapnamaiiap ajaM TUTIHE KaKbIH JKOFapbl JIEHIEHIer1 TUIIe Kypalajbl, OJI eTe
BIHFAIIBI, aJI MallMHA OCHI TUIAEPMEH KOMaHJajgapibl ©3iHiKiHe aymapajbl (OChIFaH KeHOip
YaKbITTHI KyMcaiipl). OcbiFaH OaiTaHbICThI, OACKapyIbIH HAKTHI MIHJETTEMENCPIH ISy YIIiH
TOMEH JCHIeWiHIH apHalbl TULACPIH KypahIbpl, MalldiHaFa aca >XaKblH JKOHE aca OIEPaTHBTI
OacKapy/bl KAMTaMachl3 €Te/Ii.

Mgicansl, UITY-MeH cranokTapipl OaraapiaamManay YIniH, opilTiK xKoHe CaHAbIK Oenriiepain
yinecyin OuinipeTiH opOip omepamusuiapAbl OpbIHAAY VIIIH KOMaHJalap KOJIAHBUIA[IBI.
OpinTepMeH omepanus araybl, OHbl OpBIHIAY TajamnTapbl, KoopauHATTap (Hemece Oacka
nmapamerp) OenruieHesi, ad caHAap CaHIBIK MOHIH HeMece IapaMmeTp.liH IIapTThl KOJbIH
KOJIaHaJpl. OpINTIK Oedriiep peTiHAe THUICTI TePMUHACPIIH KbICKApTylapbl MEH OacTamkbl
opinTepi KOJNAAHBUIA[BI, COHIBIKTAH Ja, KEHUI JKaTTalajbpl KoHEe OarjgapiamMaHbl KYpy/Ibl
KEHUIIETYMEH TYCIHIpiIei.

Ocpinaiiia, cCTaHOK MIMUHACTIHIH aifHaly KUUIITH OpHATy KOMaHJachl Kejeciaeil 60m1ysl
myMKkiH: N35 G95 S800 M4, on: N35 — KoMaHIaHBIH

(35) nemipi (N); G95 — mmunaensAi altHany xwuiniria 6epy (G) (kox 95); S800 — aitnany
KUUTITiHIH caHablK MoH1 (S) (800 o0/MuH); M — aiiHanmy OarbITBIH Tarcelpy; 4 —aiHamy
OaFbpITHIHBIH KOJBI (caraT TLTiHE Kapchl). Kamam skacaraHHaH KediH CTaHOKIIEH OPBIHJATATHIH
OapiblK omepanusiIapMeH OarmapiamaHanbl. barmapiaMa CTaHOKTBIH —KOMaHJOAmmapaTKa
OpHATBIJIATHIH MAaTHUT JICHTAChIHA HEMECE TMCKKE >Ka3bLIalbl.

Exinik xo/iplHa KOMaHJAaHbI ayfapy apHaibl OarnapiamMaHblH — acceMOnepaiH KeMeriMeH
Kyprizizeni. Accembiep eKUTIK KOATA YCBIHBUIFAH KOMaHJa Ti3IMIMEH opOip KOMaHJAchlH
CAJIBICTBIPA/IbI JKOHE THICTI €KINIK SKBHUBAJICHTKE OPINTIK-CAHIBIK OeNriiep/iH >XUBIHTHIFBIH
aybicThIpaibl. Komangansl mugpiey craHOKThIH MUKpOOBM enneneni, sFHU, opOip eKiTiK KOIbI
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OOMBIHIIIA HAKTHI aTKAPYILIbl MEXaHU3MIi YIIIH OFaH COMKEC KeJeTiH HAaKThl OacKapylibl Oenricin
Kypaumsl.

UITY-meH 3amaHayd CTaHOKTapjaa KyaTrThl MUKpoOBM 0ap jkoHe CTaHOKTa TiKeJeH
Oarmapiamanap/ bl CHri3yre koHe Kapayra MYMKIHIIK OepeTiH QUCIUIeHMeH 0acKapy myIbThIMEH
xKaOJpIKTaFaH. YJIKEH peji OarmapiiaMaMeH OINEepaTOPMEH COWIIeCy BIHFAUJIBIFBI aTKapazbl
(MBICaNBI, KaTenep CaHbl MaHBI3ABI TYPC a3asi/ibl, erep, KJIaBUaTypaHbl IMaliJaJIaHy IbIH OPHBIH/A
AKPaHJIBIK MO3Ip/IiH KOKETTI TApMaKTapbIH KapanaibIM TaHaayFa 00JIab).

TexXHONOTHSUTBIK  JKaOABIKTApAbIH TOOBIHA KBI3MET KepceTeTiH MukpoOBM Oackapy
MIHJCTTEPIHIH aca KeH IMICHOESPIH MIeIe Il )KOHE aKImapaT Ke3/iepi MeH KaObIIaFbIIITAP IbIH YIKESH
KeJIeMIMEH OaiJIaHBICTBI, COHABIKTAH J1a, OJlap YIIiH Oackapy anroputMiepi aca kypaeni. Omap
YILIiH OaFaapiamainap aca >KOFapsl JeHreiiieri Tuine xacananapl, Mpicaiibl, FORTRAN nemece C
Tuaepae. barmapiamansl KpICKapTy YIIIH KEHIHEH Kimli Oargapiiamarnap KOJJIaHbLIaAbI, oJiap
Kocalikpl anroputMuaepre ykcac. Kimri Oarmapiamanapra Kem peT Kapaly Oip KyMbIC
OarJapiaMachbiHBIH 9p TYPJIl JKepIHEH MYMKIH 0oiazibl, COHal-aK, 9p TYpJil )KYMbIC OpHBIHAH.
Herisri Garmapnamana ximni Oarmapiamara Kapaldy KaKETTUIIr TybIHAAraH Ke3Je, OChl Killi
OarmapiiaMara JEpeKTep/ll €HTI3y JKYpri3iieal, oaaH KeWiH oHbl Oackapyra Oepinemi. Kimri
Oargapiamanap/ibl OpbIHJAIFaHHAH KeiiH Oackapy Herisri Oarnapiamara Kelesal.

Mpican peTiHJe TYPMBICTBIK Kip JKYFBIII MalllMHa >KYMBICHIH Oarjapiamanay OOMBIHIIA
KaparabIM opeKeTTepal KapacTelpaiblK. Kip kyyFa keneci Ke3eHHAep Kipedl: CYyAbIH Oenriii
MeJIIIEPIH KYIO, CyIbl OeplIreH TeMneparypara JeiliH KbI3AbIpy, alHaly OaFrbIThIH aybICTHIPYMEH
OepiireH yakpIT ImiHAe OapaOaHHBIH alHATYBl, CYyAbl Tery, CbIFy. OCBl TEXHOJIOTHSIIBIK
MpOLIECTEP/IIH KaHAal epeKIIeNiKTepiH OHbI aBTOMATTaH IBIPY YIIIH KOHUITe aly Kaxer?

Cynsl Terynmen OacraiiMpl3. Cy arbIMBIH OacKapy YIIIH SJIEKTPOKJIAMMAHMABI TaiiagaHa
anajpl, oJlapabl Oackapy MIEKTp KepHeyl peTine 6ackapy Oenricine Oepyre okene/i.

Ochl yaKkbITTBIH asKTadybIlH CYHBIKTBHIK JIEHTeH1 AaTYuKTepl Oenrici OOWBIHINIA aHBIKTayFa
0oJIazpl, OMap JUCKPETTIK OOJIYBI JKOHE AJIEKTP Ti30eri OalimaHBICTAPBIHBIH TYHICYl apKbLIbI
KKETT1 JOpekKeciHe KOJDKETKI3y Typaibl akmapaT Oepyi MyMKiH. by Genri snexTpokianasiabl
KOCY YILIIH KOJ/IaHbLUIa bl

Keneci ke3eH — cynpl KaXeTTi TemrmepaTypara JAeWiH KbI3AbIpy. bi3re KbI3abIpylibira
JUCKPETTIK OacKapymibl OenriciH Oepyl KaKeT >KOHE TeMIeparypa JaTYWTiHEH aKmapaTThl
Kapaiipl. OUTKEHI, Kip )Kyy TeMIepaTypachblHbIH MOHI OEKITUIreH OOJIBIT TaObLIaIbl )KOHE aJIIbIH
ana Oepuieni, TMCKPETTIK pejie JaTUUTiH KoJaaHyFa 00Jajsl, OEpiIreH TeMIeparypara )KeTKeH Ie
aneKTp Ti30erin Tyheai. Ocel 6eri OOMBIHIIA KbI3ABIPFBIIITH COHMIPY KaXKET.

Keiiin kip Xyy mOpoleciH icke KOoCy KakeT. MallMHaHBIH AJIEKTP KO3FAJITKBIIIBI, OFaH
OeplireH yakpITKa, Mbicaibl, 10 c-Ka KipeTiHn 6ackapyiibl Oenricin 6epeni. by yakbiT, 6ackapyiisl
KYpBUIFBIHBl KOMaHJa OOMBIHIIA KIPTi3UIreH >KOHE HMITYyJIbCTap Te€HEpaTOPBIMEH KOCBUIFaH
ecenrerimrepai ecenteyi THic. 10 ¢ yaKbIT HHTEpBAJIbIHA COMKEC KEIETIH UMITYIbCTAPIbIH CaHbI
TYCKEH Ke3zie (ONapIblH KHUUIIMH €CenKe alyMeH), €CENTErill IIBIFBICBIHIAFBI KOJbl MOHIHE
xKeTell, OHIa JAemudparop KyWre KeNTIpUIreH JKOHE KO3FAITKBIITHL KOCYy OenriciH
KAJIBINTaCThIPAIbI.

Keiiin 6ackapy1ibl KYpbUIFbl KO3FAITKBIIITHIH aifHaIy OaFbIThIH KOCY penecine Oeinri 6epeai
XoHe OepiireH yaKbIThlHA OHBI KaliTaJaH KOCaJbl, OCHI OTepanusiap HUKIAE KalTaga OThIpa
oepineni (mbicansl, 100).

Cyapl Tery mbIFbICKa YKcac, 6ipak, Tery IeKTpoKIananIapMeH 6ipre CyIbl COpaThIH coparl
Kipe/ii, aJl oJ1ap YIIiH Cy/bIH HOJIIK AeHreHiHeT] AaTYMK OeNrici KOJAaHblIa/bl.

CrIry yIIiH OepuireH yakpITTa KO3FAITKBIITHI KalTagaH Kocaabl (Mbeicaibl, 30 c-Ka) jKoHe
KO3FaJTKBIII aifHANBIMBIH OacKapaThlH Ti30€KTi KOCAaThIH pelie Kipelli, OUTKEH1, CHIKKaH Ke3ze
oJiap, Kip )Kyy peKMMIHEH KapaFaHJa >KOFaphl.

Ocpunaiiina, 6ackapyiibl KYpbUIFBl Cy JEHICHiHIH €Kl TaTUYMTiHIH JUCKPETTIK OenriiepiH,
TeMIIepaTypa JaTUUTiH XKoHe JemudpaTopabl KaObUIIaysl THIC jKOHE CYJbIH Kipyl MEH HIBIFYbIHA
JNIEKTPOKJIANaHAapAa  JUCKPeTTIK  Oackapymbsl — Oenrigepre — Oepefi,  KbI3JIBIPFBIIIKA,
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AIIEKTPKO3FAITKBIIIKA, ECENTEerilIKe J>KOHE aliHamy OaFbIThIH KOCY JKOHE KO3FaITKBIII
KBUIIAaM/IBIFBIH ayBICTBIPY pesiecine Oepei.

TexXHONOTHSIIBIK MPOLECTIH OCBIHAANW yKcac TajjayJaH KeHiH yKoHe KaKeTT1 aKImapaTThIK
XKoHe Oackapylibl OeNriiepid Mpoiece alropuTMiH, al KeiiH Oarmapiiamanay TULIepiHiy Oipine
Kimi 6araapiaaManapbid Kypy KUbIH eMec.

By mpican, 6ip KimriripiM mporeciH FaHa aBTOMATTaHABIPY YIIIH XEHYAlI KaXeT eTeTiH
KYMBIC Typaslbl YCHIHBIC Oepeai. OHIIpICTe TEXHOJOTHSUIBIK MPOIECTEP]i aBTOMATTAHIBIPY
OOMBIHIIIA )KYMBICTBIH OapJIbIK KOJIEMIH €JIeCTETIN KOPiHi3.

Kazipri xe3ge, Oeny ACY TII xonmaHbeiazbl, OHAA TPOLECTIH JXEKe Ke3eHIepiH
OpBIHIAYIBIH OarmapiamManapbl OaraapiaMailTeIH OaKpLIAYIIBUIAPMEH JKOHE TEXHOJOTHSIIBIK
KaOIBIKTapJIbIH TOOBI HEMECE >KeKe OIpJIIKIEH KbI3MET KepceTeTiH MUKpoOBM opbiHmanmamb.
Ochbl KYpBUIFbUIAPAbIH KYMBICHIH YHIIECTIpYII1 )KOFaphl AeHreineri 9BM opbiHianasl.

OBM xafpIChIHAA, TEXHOJIOTHSIIBIK MPOIECTIH op TYPJl ydacKeJepiHe KbI3MET KOpPCETy
CHSIKTBI, COHJai-aK, TMapajuleNbAl MIHAETTepl IIeHIyre Ae ecenTelreH Kem Oarmapiamarap
KYKTEJI1: €CenTey, Talaay, aknapaTTsl olepaTopra YChIHY koHe T.0. 9BM opTaibIk npoiieccops,
TII >xaOmpliFbIHAH KaparaHAa Te3lpek Oonaapl. ATKapyllbl MEXaHM3MJEp  OJapJblH
KOMaHJanapsiMeH Oepinrenme, OBM 06acka xymbicbiMeH ((QOHIBIK) alfHAJIBICYbl MYMKIH,
MbICallbl, OTIepaTOpFa aKmapaTThl XKiOepy, OChI JKYMBICTHI 6acka (POH/BIK) Oarnapiama OOMbIHIIA
opeIHAaiAbl. bakputaymbel Hemece TeMeHri aeHrenneri MukpoOBM xoraper OBM kocysiHa
oepinyi tric. On GoHABIK OargapiaMagaH acaabl KoHE TEXHOJOTHSIIBIK MPOIECC >Ka0bIFbIHA
KbI3MET KepceTy OarnapiaMmacbiHa DOBM aifHanbicaasl.

OBM naiiananyiblH OChIHIal pexuMi MylnbTHOAFAapiiaManiap Jer

atamanpl. MammuHa op Typil MiHAETTEepAl mmenieAi (HaKThIpak, op TypJl MIHIETTEp
Y31HAUIEp) YaKbIT OOUBIHINA OOJasbl, >KOFAphl >KbUIAAMIBIFEl YIIIH OHBIH >KYMBICKI, OapIIbIK
MiHJIeTTep OipMe3TUIae Mmeniiei.

Op Typii JeHreiaeri Oarmapiamanap Oarmapiamarnayabl aBTOMATTaHIBIPY KYHeJTepiHiH
KOMETIMEH kanmbl MakcaTTarbl OBM kepcetyi mymkiH. Ochl Xyienep OarmapiamMaHbl Kypyra
raHa emec, 0ipak, ocbkl 9BM OHBIH XYMBICBIH MOJICNIB/IC/II, OH/IA OJlap OpHAJIaCKaH, COHJAM -aK,

OHBIH K€3-KEJITeH JKEepiHe TY3eTy KOKETTUIIr Ke31H1e OPhIHIAIAThIH OaF1apiaMaHbl caly KakeT.

bakbuiay cypakrap:
1. muxpoOBM
2. Anroputm

3. UIIY 3amaHayu cTaHOKTapa
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Takpipbln 5.13 backapy o0bekTiciMmen IBM iznecyi
Kocnap:

1. TexHONOTUAIBIK IPOLECTED

2. XKyiieni tanantap

3. Monaynbs MEKpOcXeMasap

TexXHONOTHSIIBIK TpOoLecCTepMEH OaKbUIAyIbIH JXOHE OacKapyablH OapiblK TEXHUKAIBIK
Kypaimapbl, COHbIH iminae, DBM, coHbIH imiiHme, ojJapibplH OpHAJACKaH >Kepi OOWBIHINA €Ki
Heri3ri ronrapra 6esryre 601161

1) TEXHOJIOTUSUTBIK JKaOJbIKTap/la HeMece OHBIH JKaHBIHJA TIKEJICH OpHaIacaThiH
Kypaaap,
2) YKAOJBIKTapbl TEXHOTHSUIBIK TPOIECTEH >KOIOFa, OJIAPJBIH KacChbIHIa HEMece

OakplIay MeH OacKapy KbI3METIHIH OpPBIHXKali1a OpHajIacaThIH Kypasaap.

BipiHmii Tonka JaTyuKTEep MEH aTKapyllbl MEXaHU3MJEp *KaTajbl, eKiHIIl Tonka — OBM
XKoHe Oenruiepal KallTa Ty3yIdiH AJIEKTPOHABIK KypbuUirbliap. OmapIbplH  apachlHIAFbl
OaiiaHbIcaThIH OYbIH aybICHabl KYPBUIFbI O0JIBII TaObLIaIbI.

OcpIMEeH Kapaipl, TEXHUKAIBIK KYpajjiap MEH TEeXHOJOTHSUIBIK MPOIleCTEpMEH OaKpliay
)oHe Oackapy DBM xyiienepiniH KOJJAHBICTAFbl aldyaH TYPJUIITT Ke31HIC Kbl epexernep
OOMBIHILIA SPEKET ETETIH >koHe OIp 13111 *KacaiFaH OIpbIHFall OpraHu3M/Il YChIHYBI THIC. OchIiHAaN
KYHenepi KYpyIbIH aca YThIMIIBI KOJIbl OHEPKACIIIEH MIBFAPBIIATHIH KOHE KeJleCi TaanTapbl
KaHaFaTTaHIBIPAThIH CTAaHAAPTTHI KYPBUFBUIAP/BI Maiinananyia 00iabl.

1. Kyiieni tananrap. [laTunkrepaiH KeH HOMEHKJIATypacbIMeH (BakyyM KbicbiMbl 107 I1a-Fa
neitin; Temneparypa -270 -man 3 000°C-ra npeitin; arinany xuiriri 10-gen 300 000 o6/mMuH-Fa
NeliH JKoHE T.0.) JKOHE aTKapylibl MeXaH3uMmaep (TYpakThl KoHE aybICIalibl TOK DJIEKTP
KO3FITKBIIITAPBI, )KIOEPT Il JIEKTP KJIAIMaHAaphl, AJIEKTpMarHuTTepi skoHe 12-aen 380 B aeitinri
KEpHEYMEH pelie KoHe T.0.) KapacThIPhLUTYybl MYMKIH.

2. OBM-men kocwuly Tanantapel. Omap OBM-re TeXHMKaNbIK Kypalaaapibl KOCy
bIHFaiIbIFBIMEeH, DOBM-Men Oenrutepain anmacybiMeH, OBM-meH OaliaHbiC apHaJIapbIiH
KOpFayMeH >KoHE T.0. OalIaHBICTHI.

3. KoncrpykruBti Tamanrtap. Onap ACY TeXHHUKaIBIK KYpalaapIblH KOHCTPYKIHSIIAPBIH
naianay yiriH bIHFaliIbl KYpybIMEH OaiIaHbICTHI.

OBM-meH Oakpliay jkoHE Oackapy KYHeNepiHiH TEeXHHKAIBbIK Kypaiaaapbl OalIaHBICHIH
YHBIMIACTBIPY TEXHOJIOTHSIIBIK TIpoliecTepmMer DBM-MeH inmecyi aen artanajsl.

Annpiana atanrad tamantap ACY 5IeKTPOHIBIK KYpalJapblH CalyIblH MarucTpaliabl-
MOMYJbJIIK MPUHIIUITEPIH KOJJaHy Ke31H1e KaHaraTTaHaplpagsl. OCbl  MPHUHIMIKE  COMKeC

AIEKTPOH/IBIK KYPBUIFbLIAPIBIH opOipeyi (kymentkimTep, AL, LIAIL kipic
JKOHE WIBIFBIC PETHCTPJIEP, COHBIH IIIIHAE, aTKapyIIbl MeXaHU3MJepli Oackapyra apHalFaH
KYIITIK KYPBUIFbLIAp) HEMece OipTUIIT1 KYPBUIBICTapIbIH TONTapPbI ©31HIH

Kipic JKOHE IIBIFBIC AXBIPATKBIITAPMEH XKeke omOeOam MozenmiH Oimmipemi. by
OHEPKACII KOMITBIOTEPIHIH €PKIH CIOTTApPBIHBIH (XKBIPATKBIIITAPABIH) OipiHE KIPETIH HEeMece
ombe0an kapkacta (KpeHTTe) OpHalacKaH asKTanraH ombeodarn

OJIOTBIH/A KEKe MI1aTa 60ITybl MYMKIH.

bapneik Monynpaep (keke Iuatamap ja, coHpaii-ak, Oipereiyik OnokTap) Oipereit
CTaHJAPTTHl MarucTpalibfa KOChlIaabl, on OoibiHima TII mapamerprepi Typaibl AepeKTEpiHIH
eKLIIK KO/IbIHA KaiiTa ayblcThIpaThiH DBM 6Gepineni, an DBM-HeH aTkapylibl MexaHU3MIEp1 YILiH
Oackapymibl Oenriep keneni (CoHOaif-ak, €KiUTiK KOATap TYpiHIe). bapielk MoayabAepAiH
KYMBICBIH, JKE€Ke MOJIyJdh pETiHIe e, COHAal-ak, Oipereil KOHCTPYKTHBTI peciMeye
OpBIHATFaH OAaKbUIAYIIBI YHIECTIpEeIi.

CAMAC (Computer Application to Measurement And Control — enmey Mmen 6ackapy yIrin
KOMITBIOTEP/IIH KOJIJJAHYBI) alFalllKbl MarucTpaiIsl- MOaynb ik sxyieci AKII-na XX raceipaa 70-
KbUIAApAa 931pJAeHETIH 0onaabl. Byl SAPONBIK MEIUIIMHA CallaChIHIa KYp/IeNi SKCIIEPUMEHTAIIbI
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3epTTeyaepAl OTKi3y VIIIH aKmapaTThIK-ejIey jkyienepi Oosazpl, Oipak, oiap MeAWIUHAA,
OHEPKACIIITE JKOHE aybUI IapyallbUIbIFbIH/IA TTaliJaaHbLIA b

Peceitne KMTBMX ykcac »xyiieci (kem MamIuMHaibl TajaaylblH Oipereid Moynbaepi
xyiieci) XKorapel sHEeprus Qusuka UHCTUTYTHIHAA 1970- KbUIIApBIHBIH COHBIHAA Maiaa 0OJIIbI
(ITpoTtBuHO K.), ait 1980-xbL11apbI

«BexTop» MarucTpanap-MOayIbIiK Kyieci petinae lyOHana KeHiHEH MIbIFapblUIFaH.

«Bexrop» xone CAMAC xyiienepinin npuHnuii Oipaeii «Bekrop» xyilecinaeri
Moaybaep kenemi mummumerpiepae, an CAMAC xylecinae — qroiimaepae oJeHeTiHIIriHeH
0acka, KOHCTPYKTHBTI IICIIIM aFbIiHaH Oipaeii. Exi xkyliene e cTaHaapTTh:

B MOJyIbpaep Typiiepi (OIOKTap): Kipic KOHE MIBIFBIC peructpiepi, kymeutkimrep, AL,
IAII, xommyTaTOpaap, €CeNnTerimTep, KbIChIM IETIIITep, TeMIepaTypaiap, BaKyymaap;

B KOHCTPYKTHUBTI1 2JIEMEHTTED KOJIEMJIEpl: TUIaT, aKbIPaTKbIIITAp, KapKacTap, TIPEKTep;

B TOK Ke3i: KepHey +5, -5, +12, -12, +24, -24 Typaxtsl ToKTa, 220 B aybicniansr Tok 50 '
JKHMUTITIMEH;

W JIATYUKTEPJCH Oenriep napamerpiiepi: Tok — 0-nen 5 —ke neitin Hemece 20 MA-Fa JeiiiH,
kepHey — O-nmen 10 B-ra neiiin;

B Kypamaap/IsIH dJIEKTP CXeMachl;

B KYPBUIFBUIAP apachlHIA IEPEKTEPIiH aIMacy Karuaaiapsl.

Exi xylieHiH Herisri KOHCTPYKTUBTI AJIEMEHT1 — TIPEeK, OHJIa MOYJIbMEH JKHE TOK KO31IMEeH
YII KapKachlHa JeWiH opHaTacajapl. OpOlp Kapkacta Oipereil eHiHiH 25 MonyiiHe [eiiH
oenrinereni («Bexropy xyiieci ymria 20 MM s)kone CAMAC ymria mamamen 2/3 aroiM

(17,2 MM)) apTKbI TaHenbIe 99-0ailianbIc aXXbIpaTKbIITAp. O3 Ke3eriHe, KapKacTblH apTKbI
KaObIpFachIHJa MarucTpaibfa KOCBhUIFaH 25 craHmapTThl 90-0aliaHBICTBI  aXXBIPATKBIIITAP
KOCBUIFaH.

Monaynegap wmen OBM  apaceiHma  JepekTepAi  anMacy — MarucTpaii  OapiibIK
QXKBIPATKBIIITAPIBIH OapIbIK Olp aTaysbl HIBIFBICTApPbIHA MapajuieNbl KOCBUIAThIH ChIMAAPIBIH
YIIKEH MeJepiH ouiaipeai ((keke chiMaap HeMece Oacria Turata sKoJaaphl TypiHe) (TOK Ke31HIH
QXBIPATKBIIITAPbIHAH 0ACKa, OHJIa KypaMaJlap/blH 63 cxeMachl 6ap). bipkenki 6enrinepi 6epeTin
HeMmece Oipaeil GyHKuusIapapl OPbIHIANTHIH MaruCTpaibaap ChIMIAPBIHBIH TOOBI MIMHATAP JIEN
aTanajpl: IEpeKTep MIMHAIap, TOK K31 HIMHAIAphl kKoHe T.0. apHaiibl OarbITTaylIbLIap OOMBIHIIA
opOip MOIYJb @XBIPATKBIIITH TOJBIK KOCBUIFAHFA YKOHE JKaJIbl MarucTpalibFa KOChUIyFa JeiiH
KapKacKa KOMbUIFaH.

Monyne MUKpocXeMalapMeH IUIaTachlH YCHIHAIBI JKOHE epekere cail, Kol apHaJbl
KypouFbL1apMen (16, 32, 64, 128 apranapra peructpiep; 16 apHara Temreparypa oJIIeriimTep
*oHe T.0.) Oonbin TabblIaabl. bipHemie op Typii KypbUIFbLIApbIH Olp MaTachblHAA OpHAlACYbI
MyMKiH (MbIcaibl, AL, [TAII, kymenTkinr).

OpOip MOAYNBIIH aJABIHFBI MAHENIH/E AXKBIPATKBIIITAP OPHATHUIFAH, OJap/IbIH KOMETIMEeH
OJ JATYMKTEPMEH >KOHE aTKapyllbl MeXaHW3MJEepMEH Kochbluaabl. byni, epexere caid,
KOeMOaiIaHbICThI AKbIPATKbIIITAP Oap.

Erep TexHONOTHIBIK MpolecTepi 6ackapy YIIIH KapKacTa OpHAlIacKaH MOIYJIbAEpAiH
CaHbIHA JKETKLTIKCI3 00JIca,(SIFHH,
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7.7-cypet. Marucrtpaiib KypbliIbIMbl MarucTpaiu

JaTYUKTEP MEH aTKapyllbl MEXaHM3MIEp KeI), OHJa TIPpEeKKE MOIYNIbAEPAIH ©31HIIK
YKWHAFBIMEH €KIHIII1 KapKacTa, ajl KaKeT OOJIFaH Ke3/1e — YIIIHIII KapKacTa OpHajacapl.

Monyneaep men DBM apacbiHAarel aknapartieH aaMmacy OakblIaylIbIHBIH OapiblK Tiperi
yiriH OipereiinikTi kKamTtamachld3 erefni. OHBIH KypamblHa OeNTuUIepaiH Kypleil ©HJIeYiH
JKETEKTEUTIH JKOHE oJjapabl 0acka MOMYIBJAEPMEH OHICY KE3eKTUIriH OacKapaThliH
MUKpoOMpoIieccop Kipyl MyMKiH. BipiHIIi Ke3ekTe, anaTThlK Oenruiep eHjenel, KeiiH — Kopray
Ti30erineri Oenriiep, oJaH opi — T€3 ©3repeTiH Oenriiep KoHe T.0.

BakputaymsiiapapiH  MUKPOTIPOILIECCOPHI  OCNTUIEp/l alJIbIH aJIbIll OHJEY MKOHE TIPEeK
MOJTyJIIHEH aKMapaTThl )KWHAKTAYIbl OPBIHAANIBI, 01 OacCKapyIbIH OApIIbIK KYHECIHIH KYMBICHIH
Te3neTeml.

bakpimaymbsl  KapkacThlH — OapiblK  MOIYJIbJIEPIMEH MAarucTpajbMeH OaillaHbICTHI.
MarucTtpaibJIblH €peKIIeNiri aKnapaTTbl KE3eKTI Oepy peXHUMIHIIE KYMBIC OOJBIN TaObILIadbI,
SFHU, opOIp COTTE MarucTpaib Oip MOAYIbMEH alHAJIBICTHI, OJAaH aKMapaT ajgajbl HeMece OJ
apKpuIbl  Oepitedi. bakputaylmbIHBIH €31, MOIYJIBIACPIIH KaMCBhICBIHA opOip HAKThI COTTE
MarvucTpaib/l YCHIHYBIMEH aHbIKTaaabl. Maructpanbaa Keneci KypbuibiMbl 0ap (7.7-cyper):

B MeKeHXailllap MeH omepanusi MIMHANAphl, ojap OOWBIHIIA MOJIYIb MarucTpaiiHe
OakpUIayIIbIFa KIOSPUIETIH KOJ JKOHE KacalaThlH ONEpalMsUIapAblH IapTThl KOABI Oepiaemi
(mbIcaibl, DBM-HeH MoybieH TanaaFal Ne2 KypbUIFbUIapaH AepeKTepai 6epy);

B JIEPEKTEP IIMHACHI, 0JI OoWbiHIIa DBM-1€ MOIyIb/IeH, TEXHOJOTHSIIBIK IapaMeTpiiep
TypaJibl aKnapaTThl ajajbl kKoHE OacKapyiibl Oenriiep KoAbIHBIH MoAyniHae DBM-HeH caHabIK
TypiHze Oepineni;

B KbI3METTIK Oenriiep MIMHANAphl, MbICAJbl, Y3y Oenriiepi, anaTThIK Karnail Oenrinepi,
KYMBICKAa MOAYIBACPIIH NalbIHABIK O€Nrici MEH MarucTpaib MOIYJIbIEP] CYPAHBICHI XKOHE T.0.

bakpimaymsl  MHKPONpPOLIECCOP  KAAbICBIHAA MOAYIBIACPIAl cypaTy OarmapiiaMachl
cakTanajasl. MpIcanbl, JAaTYUKTEPAIH OipiHEH TEXHOJIOTHSUIBIK MapaMeTpliepAiH MOHI Typasibl
akmapar any Kaxer. Kanmait MoayapMeH AaTYMK HIBIFBICHI KOCBUTFAHABIFBI OenTiTil. bakpuiayisl,
KOJIKa coliKec JOTHUKaNbIK Oenri 1 ©odybl THIC MIMHANIapJaH KepHEy KO3IMEH KOCBHUIBIN, OCHI
MOMYJb/IIH eKUTIK KOJbl MEKeH)KalIapbIHbIH IIIMHACKIHA IIBIFAbl. Byl eKUTiK KOJ MarucTpaibfa
KOCBUTFaH OapiblK MoAynbiaepre Tycedi. bipak, 6ip monymnpae aemmudpaTop, OChl MOAYIBIE
OpHajacKaH KYpBUIFbUIapra OaKbUIAYIIBIMEH KOPCETUINeH OlepalusuiapAbl OpbIHAAayFa pyKcaT
OepeTiH, MbIcajbl, EKUIIK KOJATa KaKeTTI JAaTYMKTEH OenriuiepAl KaiTta Ty3y KaxkeT. Ocbl
nemudpaTop AepeKTep IIMHACKIHIA HOTHKEHIH eKUTIK KOJbl MOAY/bAEPIiHIH IIBIFbIC TI30EKTepiHe
pyKcat 6epeni, o1 G0HBIHIIIA MUKPOIIpoIieccopFa )kxoHe DBM-Te os1an opi Tasigay yIIiH Tycel.

TeXHONOTHSIIBIK KaOABIKTAPMEH MUKPOIPOILIECCOPIBI Oackapy YIIIH MOAYNb KOJIBIHBIH
MEKEH)Kalnap MmuHAChIHA Oepeli, OJapMeH Ka)XeTTi aTKapyllbl MeXaHU3MJIepi KOCBUIFaH, all
JIepeKTep INHACBIHAA — OacKapylIbl OENriHIH eKUTIK KOIbI.
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KanbinTsl skarmaiia ochl KOJ CaHIBIK YKcac KadTa Ty3ylli MOyl KaObUIaaisl, OHIA
aTKapylIbl MEXaHU3MIepi YIIIiH yKcac 0akcapybl OeNriciH KalbInTacThIPaIbl.

Op TYpJi KYpBUIFbUIAD apachlHJa aKMapaTThl Oepyal YHBIMAACTBHIPYABIH MarucTpajibIbl-
MOJIYJIBIIK TPUHIUI TEXHOJOTHUSJIBIK MpoIecTepli OaKplIayAbIH KoHE OacKapyIblH 3aMaHayd
KyHenepinae KeHiHeH KOJIaHbIIa Ibl.

bakpinay cypakrap:

1. TexHONOTHUAIBIK IPOIECTED
2. XKyiieni tamantap

3. Monyns MEUKpocxeMasap
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Tect
I Hycka

1.Tipi >koHE Tipi eMeC CUIATTaFbl KYKBIKTHIH
KBl 0aCKapy FHUTBIMBI

A. ABTOMAaTTaHIBIPY

B. Mudopmaruka

C. Mexanuka

D. Actpodusuka

E. KBaHTTBHIK MeXaHUKaA

2. DneMeHTTep
OaiIaHbICTEI OOJIIHE 1!
A. Kypaeni )oHe KapanaibiM

B. Komaiinsl KoHE CoMKeC

C. OIpIMKIAl )KOHE KOMIIUKIII1
D. maccuBTI ’K9HE aKTUBTI

E. sanexTpukansl, THApaBINKAIIBI

OHCPTHUAHBI ajyra

3.ABTOMaTTaHABIPbUIFaH jK00amay yihect
A. AXXXK

B. ABX

C. AXXb

D. AKX

E. AP

4. Kipic
TYPJICHIIPYiH
aBTOMATTaHJBIPY AJIEMEHTI.
A. Jlatuuk

B. Penykrop

C. KymenTkim

D. Pene

E. Ecentey KypbUIFbICHI

CUTHAJJIapAbIH CaHBIK
OPBIHAANTHIH

5. JlatuukTiH (yHKIHOHAJA aBTOMATThI
Kyiene Oepuryi

A. TEeXHOJOTHUSJIBIK MPOLECC MapaMeTpiepiH
pertey

B. enmey apHaceina mryasl 6epy

C. kepi xyile apHachIHIa aKmapaT arbIHBIH
TY3ETy

D. akmapat xylieciHe O6acKapblIaThIH I1aMa
arbIMJIaFbl MOHIH Kapus €Ty

E. perrey opraHelHbIH KYHiH e1Iey

6. PerreyimTiH (QyHKIMOHAI/IA aBTOMATTHI
Kyiene Oepiuryi

A. aKnmapatThl Kepi )Kylie apHackiHa Oepy
B. Oepinren 3anra coiikec 6acKapyuisl acep
KaJBIITACTHIPY
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C. KeJiciIMereH aFbIMHBIH JKOHE
0acKapbUIaTBIH IIaMara OEpuUIreH MoHJEp
apachIH caHay

D. konmMeH Gackapy pe:KMMiHEH aBTOMATTHI
Oackapy KyieciH aybICTBIpY

E. Gepinren 6ackapbUIaThIH MIAMaHBIH HAKTHI
MOHIMEH CaJIBICTBIPY

7. ®yHKuMOHANAA OEpUIETiH KYPBUIFBIHBIH
Oackapy KyHeciHIeri MakcaThbl

A. aKnmapatThl Kepi Kyiie apHacbiHa Oepy

B. akmapar xyliecine Oackapy Iamachl
OeputyiH xapus eTy

C. KeJliclIMereH aFbIMHBIH KOHE
OackapblUIaThIH II1aMara OepuIreH MOHAEp
apachlH CaHay

D. xonmMeH Oackapy peKUMIHEH aBTOMATTHI
Oackapy XyHeciH aybICThIpY

E Gepinren GackapbUiaThIH IITaMaHBIH HAKTHI
MOHIMEH CaJIbICThIPY

8. y(t) Oy pyHKIIMS Kanail aTaiassl
A. GepertiH acep;

B. kemicnieiitin ocep;

C. perTeyilmTiH KaTeci;

D. GackapblIaThIH 11aMa;

E. 6ackapymisr ocep.

9. ATkapyiibl MEXaHU3MI€ KOWBUIATBIH €H
MaHBI3/IbI TaJlan

A. BIKIIaMJIBLITBIK

B. sHeprus ynemaey

C. KYPBUIBICHIHBIH KEHUIIr

D. ynken 6epy ko3dumeHTi

E. aBrpeccuBTi karjaiina TypakThl >KYMbIC
icTeyi

10. Ilpomectin OOBEKT ocepiHE KOWBLIFaH
MaKcaThl KajlaFaH >KarJaiibl MEeH KaJlbIHa
KeNTipyi

A. GakpL1ay

B. perrey

C. backapy

D. enney

E. kaitta egzney

11. OpbiHpanysl  xoOOaJbIK — MIENIIMMEH
asIKTaJIaThIH OacTarkol MOTIMeTTep Al
OHJICYIiH KO0ANBIK OTIepalusIap KIUHAFbI.
A. )k00aJbIK IpoIeAypa

B. pene

C. penykrop



D. xyme#Tkim
E. ximanan

12. ABX 6yn

A. aBTOMATTHI OacKapy peTTerimii

B. aBTOMaTTHI 6ackapy xyieci

C. aBTOMATTBIK peTTEy

D. aBTOMaTTaHABIPY JKOHE OacKapy

E. Kipic >koHE MIBIFBIC CUTHATIAP

13. XKobanwlKk TpoleAypaHbl asKray YIIiH
KWKETTI  JKOHE  JKeTKUTIKTI  oOayay
OOBEKTICIHIH  apaJIblKk HEMECe  aKbIPFbI
TYCIHIKTEMeECI.

A. menrimi

B. ecebi

C. )KUHaFbI

D. perrenyi

E. Tyzenyi

14. Kaii ynuBepcuterra anram per CAD
YFBIMBI Maia 6011617

A. T'apBapn

B. [II'Y

C. Maccauycertc

D. ManuecTep yHUBEpCUTETI

E. IIpuHCTOH YHUBEPCHUTETI

15.  MamuHanelK  OHIIPICTIH  JaMyBI
OappicbiHa OYpbIH aJaM aTKaphlll KelreH
Oackapy OKoHe Oakpliay IKYMBICTapbIH
acmanTtap MeEH aBTOMAaT KYpbUIFbUIapFa
KYKTEY MpoIIeci.

A. eHIPICTIK aBTOMATTaHBIPY

B. unrterpanmay

C. perrey

D. 6ackapy

E. xxeTkizy mpoueci

16. DnHeprusHbl, Marepual MEH akKnapar

TYpJAepiH  OHAIPY, TachkIMalgay >KOHE
naiinanany ypaiciHe aJamHbBIH ~ TiKelen
KaThICYbIH ~ TOJIBIK  HEMece  JKapThblIaii

OocaTyFa apHaJFaH Mpolec.
A. KOMIIBIOTEPIICY

B. perrey

C. xeTkizy

D. aBromarTanaslpy

E. cunarray

17. DnexTpiik eMmec IamMaHbl AIIEKTPIIIK
[IamMara aybICTBIPATBIH ©JIIIEYIll aCHanThiH
61p Oeriri.
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A. TpaH3uCTOp
B. muon

C. xarox

D. anog

E. natyux

18. OmmieHeTiH MEXaHUKAIBIK I[IaMaHBIH
MOHIH HWHIYKTUBTI MOHI€ TYpPJICHAIPETIH
TYPJICHAIPT M.

A. MTHIYKTHUBTI

B. peocTatThl

C. mpe3onnekTpii

D. perrerim

E. mukpocxema

19. Ommeyimr KypaiablH €H Kol TaparaH
TYpL

A. TpaH3HuCTOD

B. pesucrop

C. maT4uk

D. cenbcun

E. noromerp

20. Xypek-kKaHalfHAJIBIM >KYWECIHIH KYHIH
(ynbe, CUCTOJNANBIK, TUCTOJAIBIK KBICHIM,
KYPEKTiH TOHBI, ITybl), THIHBIC Ay KHULIIr1
MEH KeJIEMIH aHbIKTayFa KOJIJIaHbLIAThIH
JTaTYUKTEP.

A. peocTtarTsl

B. mbe3oanekTpiik

C. reHepaTopJIbIK

D. perreyim

E. MuxpocxeMaibik

21. OnueHeTiH CUTHAIBIH 9CEPIHEH KEPHEY
HEMece TOKTHI TiKeJIeH OHIIPETIH JaTUuK.

A. peocTarTsl

B. mpe3oanekTpiik

C. reHepaTopJIbIK

D. perreyimn

E. MukpocxeManbik

22. T'eHepaTOpnbIK JAuTUKTEpHi Kamail
aTalpl.

A. aBTHBTI

B. maccuBTi

C. peakTHuBTIi

D. MeranaccusTi

E. rerromaccuBTi

23. Axmapartap KbICbIM HE Ta3 IIbIFbIHbI
TYpiHze OepileTiH aBTOMATThIK OacKapy



KyHeciH icke aceIpyra apHaJIFaH
TEXHUKAJIBIK KYpailapAblH *KUbIHTHIFBI.

A. rugpoaBTOMaTHKA

B. nHeBMoOaBTOMAaTHKA

C. aBTOMaTHKa peTTerimIi

D. runpaBiukanbik

E. anexTpoHapIKaBTOMAaTHKA

24. OOBeKTIHIH aJaMHBIH KATBICYBIHCHI3,
aBTOMATTEHI TypJie 6ackapy.

A. aBTOMATTHIK Oackapy

B. mexanukanbiK 6ackapy

C. perrey xyieci

D. enmey xytieci

E. aBTOMATTBIK €m11ey

25. KyiieHiH OacTankpl KyHre HeMece OFaH
MKaKbIH KYHTre opairy KaOUIeTTLIir .

A. TYpaKTbUIBIK

B. typakceiz ABX

C. KenKacKaJThl

D. 6epinic yHKIUACH

E. ecenTey Tocinaepi

IT nycka

1. Bakyymzma epkiH 3JEKTpOHIAp aFbIHBIH
ANIEKTP JKOHE MAarHuT epicTepiMeH o3apa
OPEKETTECYIH 3ePTTEHTIH FBIIBIM.

A. BakyyM/JIbIK 3JIEKTPOHHKA

B. MukposnekTpoHuka

C. Maraut 351eKTpOHUKACHI

D. ®uzuka

E. Perrey xyiieci

2. Anramikpl  DJIGKTPOHIBIK  acCHaIlThl
(3MeKTPOBaKYyMIBIK TUOATHI) OJIal TanKaH
ajiaMm.

A. HeroTon

B. Menneieen

C. ®nemunr

D. ®apaneit

E. Apucrorens

3. DIEeKTPOHBIK aclanTapra >KaTaTbIHIap. ..
A. Tpuoarap

B. Maraut arsIHIapbl

C. ¢puzuKanpIk mamanap

D. maTemaTuKanbIK aciantap

E. MexaHMKaNbIK 2IIEMEHTTED
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4.  JIx.A.®neMHHI  3JEKTPOBAKYYMJbIK
JIMO/ITHI OMJIAI TallKaH >KbLIBL.

A. 1907

B. 1906

C. 1920

D. 1930

E. 1905

5. Kpucrangein nepbec Oeiriri  periHzie
HEMece epITiHII KypamblHAa, Keine ras
TYpIHIE YIIBIpacaThlH OH HEMece Tepic
3apsiATaIFaH aTOM.

A. non

B. atom

C. 6emmex

D. mmon

E. Tpan3ucrop

6. OB3IHIH OJJIEKTPIIK KAacCHeTi >KaFblHaH
OTKITIIITED MeH TUDJICKTPUKTEP TIH
apachlHaH OPBIH AJIATBIH AJIEMEHTTED.

A. )KapThlIail eTKI3rimTep

B. TonBIK eTK3rimTep

C. )apThUIal-TOJIBIK OTKI3TIIITED

D. maa eTKi3rimTep

E. exminmai eTKizrimrep

7. XKapTeuiai ©TKI3TIIITEPre HeJIep JKaTabl?
A. KpeMHH

B. mapranen

C. karon

D. anon

E. oTTek

8. KpeMHwmii KaHal ©TK3rimTepre >xataabl?
A. KapThlIai ©TKI3rimTep

B. ToBIK eTKi3rimTep

C. xapThUIali-TOJBIK OTKI3TIIITEP

D. masa eTKi3rimrep

E. exminai eTKizrimrep

9. XKympIc icTey npuHIMII (POTOOTKI3TIIITIK
s dekricine HerizaenreH GoTOKAOBLUTAAFIIIT
oyI...

A. TpaH3uCTOD

B. GunonspasiK TpaH3UCTOP

C. dhoTopesuctop

D. xapTtblnait pe3suctop

E. BakyyMbIK acrianrap

10. AHOJ IEH KaTOATaH TYpPaTbIH AJIEMEHT.
A. mnon



B. tpan3ucrop

C. dhoTopesuctop

D. GunonsipasIK pe3ucTop
E. maraut aciaOsr

11. DoTOTaIbBAHUKAIIBIK AJIEMEHTTI
Oackara Kajail ataiiabr?

A. KYH 2JIEMEHTI

B. kyH coyreci

C. dhoToTpanzucTop

D. doTtopesuctop

E. nuon

12. ONTHKAIIBIK
AJIEKTPOMArHUTTIK
SHEPTUCSICHIH AIIEKTP
TYPJACHIIPETIH acranTap.
A. ONITORJIEKTPOHIBIK

B. MOHO21IEKTPOHBIK

C. hOTORIEKTPOHABIK

D. xapbIKTBIK

E. Tpan3ucropmiap

ayKbIMIarbl
CoyJIeTIeHYI1H
OHCPrusiACbIHA

13. KepinbeiiTia coymne Oy...
A. yIbTpaKbI3bLI

B. MerakpI3nLn

C. T€KTOKBI3BLI

D. undpaxp3sut

E. ruroxei3eun

14. IIve3zosnextpimik 3hdEeKT HeriziHae
aKyCTHKAJIBIK SHEPTUSHBI AIIEKTP
SHEPrUsiChIHA HEMece KEepiCiHIIe, COHAAN-aK
CUTHAJIap ally MaKcaTbIMEH TYPJICHIIPY
ICKe achIphUIATBIH apHANUBI KYPBUIFbLIAP.

A. Ie303EKTPIIIK

B. TpaH3ucTopibIk

C. IUOIOTHIK

D. tpuoareik

E. MmoHO31€EKTpITIK

15. 3arThlH  MarHWTTIK  KAacHETTEpiH
naiiiananyra Heri3fenareH KaTThl JeHenl
AJIEKTPOHUKA CaJIachl.

A. MarHUTANEKTPOHUKA

B. MukposnexkTpoHuka

C. reKTO3IEeKTPOHHKA

D. snexrponuka

E. npe3021ekTpoHNKa

16. MarauTTiK KacueTTepi MalaeTKI3rimTep
KacueTTepiMeH KaTap OalfKanaThIH 3aTTap.
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A. BIIEKTPOHJIBIK

B. MarauTTiK manxaeTKi3rimrep

C. TpaH3UCTOPJIBIK IATAOTKI3TIIITED
D. Gunossipasix

E. MUKpO3IIEKTPOHIBIK

17. ©mmeyim acmanrtap apKeUIbl TOXiprOe
KOJIBIMEH (DPM3UKAIIBIK IIamMaliap/bl aHBIKTAY
OoyJ...

A. Gakpuiay

B. anbIKTay

C. Toxipube

D. opnary

E. emiey

18. OTkBrimriH Ti30€KTer1T TOK KYIIiH
HIEKTey KaCHUEeTIH CUMATTalThIH [Iama.

A. TOK

B. kenepri

C. acnan

D. om

E. sneprus

19. Tok «xymi Ti30ekTiH OemiriHaeri
KepHEyre Typa NpOTMOPIMOHAN E€KEHIH KIM
TaIThI?

A. @apaneit

B. Ucaak HerotoH

C. MenneneeB

D. I'eopr Cumon Om

E. AnpbepT DiHIITEHH

20. XampIKapaJblK —OIpJiKTep IKyHeciHae
KEJIePT1 ... OJIIIEHE/I.

A. BarT

B. amniep

C. BOIIBT

D. HBIOTOH

E. om

21. JloroMeTpaiH Heme eJIIey MeXaHU3Mi
6ap?
Al

mooOw
N~ 0w

22. DnexkTpaik HeMece OJIIEKTPIiK eMec
CHAKTHI 0acka IamMauapiblH (YHKIHUACHI
6oipIm  TaObUIATBHIH €Ki  BJIEeKTpPIIK



raMasapabIH OejiridH ecentey onepanusiCchbiH
’KY3€ere achIpaThlH acranTap...

A. ma"HOMeETp

B. moromerp

C. mudpanomerp

D. rurometp

E. ommerp

23. TeXHONOTHSUIBIK SICIICH JalbIHATybIHA
OalTaHBICTBI MHUKpOCXEMaJlap Helle Typre
Oemnineni?

A3

moow
P o b

24. Kpucranra OIpiKTIpUIT€H aKTUBTIK KOHE
MACCUBTIK  JJIEMEHTTep/iH OallaHbICKaH
AKUUTIK YKUBIHBIHAH TYpPaTbIH
MUKPORJIEKTPOHIBIK OyibIMIap... aTajgaibl.
A. MHTErpaIIblK MUKPOCXEMA

B. acnanrap

C. MHEMOecenTeyIII

D. xomnbroTep

E. Tpan3ucrop

25. KpucranaeiH O€TiH XUMHSUIIBIK >KOJIMEH
OHJICY IIPOIIECi.

A. 3JICKTPOTEXHHUKA

B. dpotomurtorpadus

C. monoymTorpadus

D. MUKPO3JICKTPOHUKA

E. MukpokoHTposIep

III nycka

1.Tipi »xoHe Tipi eMec CUMAaTTaFbl KYKBIKTBIH
YKaIbl 6acKapy FhUIBIMBI

A. ABTOMaTTaHIBIPY

B. Undpopmartuka

C. Mexanuka

D. Actpodusuka

E. KBaHTTBIK MexaHUKa

2. DnemMeHTTep
OaliyTaHbBICTHI OOIIHEe
A. Kypzeni )KoHe KapanaibiM
B. Komaiiisl )KoHE CoMKec

C. OipuuKIAl XKOHE KOMIUKIITI
D. maccuBTI )koHE aKTUBTI

OHCPTHUAHBL ajyra
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E. SJICKTPUKAJIbI, THAPABJINKAJIbI

3.ABTOMaTTaHIBIPBUIFAH XKo0aay xyieci
A. AJKK

B. ABX

C. AXb

D. AKX
E. AP

4. Kipic
TYPACHAIPYIH
ABTOMATTAHJIBIPY JIEMEHTI.
A. laTauk

B. Peaykrop

C. Kymeirkima

D. Pene

E. EcenTey KypblIFbICHI

CUTHAJIIAPAbIH CaHBIK
OPBIHIANTHIH

5. JlaTuukTiH (yHKIMOHAIJA aBTOMATThI
Kyhene Oepuryi

A. TEXHOJIOTUSJIBIK MTPOLIECC MapaMeTpIepiH
perrey

B. enmiey apHaceiHa 1rysl 6epy

C. kepi xyie apHachIHIA aKMapaT arbIHBIH
TY3ETy

D. aknapar xyiiecine O0acKapblIaThIH IIama
arbIMJaFbl MOHIH Kapus eTy

E. perrey opraHbIHBIH KYHIH ©JIIIey

6. Perreyimtin QyHKIIMOHANIa aBTOMATTHI
Kyhene Oepuryi

A. aKmaparThl Kepi Kyiie apHacbiHa Oepy

B. Oepinren 3aHra colikec OacKapyuibl acep
KaJIBIITACTBIPY

C. KeJiciiMereH arbIMHBIH KoHE
OackapblIaThIH IlIaMara OepuireH MOHIEP
apachlH CaHay

D. xonmeH Oackapy peXMMIHEH aBTOMATThI
Oackapy XyHeciH aybICThIpY

E. Gepinren GackapbLIaThIH IaAMaHBIH HAKTHI
MOHIMEH CaJIbICTHIPY

7. ®yHkuMoHaNAa OepuleTiH KYpbUIFbIHBIH
Oackapy xyleciHieri MakcaThbl

A. aKmapatThl Kepi Kyiie apHacbiHa Oepy

B. akmapar xyileciHe Oackapy IIamacsl
OepinyiH xapus eTy

C. KeJiciIMereH arbIMHBIH JKOHE
OackapbUIaThIH IlIaMara OepuUIreH MoHJEp
apachlH caHay



D. xonmeH Oackapy peKUMIHEH aBTOMATTHI
Oackapy KyHeciH aybICThIPY

E Gepinren GackapbUIaThIH IIAMAHBIH HAKTHI
MOHIMEH CaJIBICTBIPY

8. y(t) Oyt pyHKIMS Kanaid atanasl
A. GepertiH acep;

B. kemicnieiitin ocep;

C. perTeyimTiH Kareci;

D. GackapbuiaThiH 1ama;

E. 6ackapymisr ocep.

9. ATKapyIibl MEXaHU3MIe KOWBUIATHIH €H
MaHBI3/IbI TaJIaIl

A. LIKIIaMIIBIIBIK

B. sHeprus yHemaey

C. KYPBUIBICBIHBIH KEHUIIIT

D. ynken 6epy kod>durieHT1

E. aBrpeccuBTi *arjaiia TypakThl >KYMbIC
icTeyi

10. TIpouecTiH 0OBEKT ocepiHe KOMBLIFaH
MakcaThl KajlaFaH >KarJailbl MEH KaJllblHa
KeNTipyi

A. Gakpuiay

B. perrey

C. Gackapy

D. enney

E. kaiiTa enaey

11.  OpbiHgamybl  KOOaIbIK — IICIIIMMEH
asiKTaJIaThIH OacTanKsl MOJIIMETTEPI1
OHJICY/I1H >K00aJIbIK OTepalusIap >KMHAFbI.
A. ’K00aJBIK TIpoLIeIypa

B. pene

C. penykrop

D. kymenTkim

E. knanan

12. ABX Oy

A. aBTOMATTHI OacKapy peTTeriui

B. aBTOMaTTHI 6ackapy xyiieci

C. aBTOMATTBIK peTTey

D. aBTomMatTaHabIpy koHE Oackapy

E. kipic ’koHe LIBIFBIC CUTHATLAAP

13. JKobanbIk mpoueaypaHbl askray YIIiH
KaXETTI  JKOHe  JKeTKUIKTI  koOanay
OOBEKTICIHIH ~ apajblK HeMece  AaKbIPFbI
TYCIHIKTEMECI.

A. memimi

B. ecebi

C. KUHaFbI
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D. perrenyi
E. Ty3enyi

14. Kaii ynuBepcuterra anram per CAD
YFbIMBI Naiiga 00Jiab1?

A. T'apBapn

B. III'Y

C. Maccauycerc

D. Manuecrep yHUBEpCUTET1

E. [IpuHCTOH YHHBEpPCHUTETI

15. MammHanelK  OHAIPICTIH  JaMybl
OapbIChIHAa OYpBIH aJaM aTKApBIN KeJITreH
Oackapy JkoHe Oakpliay >KYMBICTapblH
acmanTap MEH aBTOMAaT KYpbUIFbUIApFa
KYKTEY IpoLeci.

A. eHIIPICTIK aBTOMATTaHIBIPY

B. unrerpannay

C. perrey

D. 6ackapy

E. xxeTkizy nporeci

16. MarauTTiK KacCHEeTTEpi MalaeTKI3TiTep
KacHETTEepIMEH KaTap OalKalaThIH 3aTTap.
A. DJIEKTPOH]IBIK

B. MarHuTTIK manaeTKi3rimTep

C. TpaH3UCTOPJIBIK MATAOTKI3TIIITED

D. OGunosspiasiK

E. MUKPOAJIEKTPOHIBIK

17. ©Onmeyim acmantap apKbUIbl TOXIprOe
JKOJIBIMEH (DM3UKAJIBIK [IaMallap/ibl aHBIKTAY
oyiI...

A. Gakpuiay

B. anbikray

C. Toxipube

D. opnary

E. eney

18. OTKBrimTiH Ti30€KTEri TOK KYIIIH
HIEKTey KAaCHUETIH CHIMATTalThIH [Iama.

A. Tox

B. kenepri

C. acnman

D.om

E. sneprus

19. Tox xymi Ti30ekTiH OemiriHjaeri
KepHEeyre Typa MPOTOPIMOHAN E€KEHIH KiM
TanThl?

A. @apaneit

B. Hcaak HrroToH



C. Mennenees
D. I'eopr Cumon Om
E. Ans6ept DiiHIITEHH

20. XambIkapanslK OipiikTep IKyHeciHae
KEJIePT1i ... eJIIICHEe .

A. BarT

B. amniep

C. BOJBT

D. Hpr0TOH

E. om

21. JloromeTpiH Hele eJjlley MeXaHU3MI
Oap?
Al

mo O W
N oW

22. DAeKTpiiK HeMece JJIEeKTPIIK eMec
CUSIKTBI 0Oacka IIamaiapiblH (QYHKIHICHI
O0OJBIT  TaOBLIATHIH eKi ANEKTPITIK
amMasapibIiH OeJIiriH ecenTey oneparuschbiH
JKY3€re achlpaThlH aclantap...

A. MaHOMETp

B. norometp

C. mudpanometp

D. rurometp

E. ommeTp

23. TexHOJIOTHSIIBIK OIICTICH TalbIHIATYbIHA
0ailJTaHBICTBI MHKpOCXEMajlap HeIIe Typre
Oeineni?

A. 3

mooOow
PN o s

24. Kpucranra OlpiKTIpUITeH aKTHBTIK kKoHE
MACCUBTIK DJIEMEHTTEepiH OailnaHbICKaH
KULUTIK KUBIHBIHAH TYpaThIH
MUKPO3JIEKTPOHABIK OyibIMAAp... aTanasl.
A. MHTErpanablK MUKpOCXeMa

B. acmanrap

C. mHeMoecenTeyiln

D. xommbsrorep

E. tpansucrop

25. Kpucranapiq OSTiH XUMUSUIIBIK JKOJIMEH
OHJIeY TPOIIECi.
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A. DIIEKTPOTEXHUKA

B. doromutorpadus
C. moHommTorpadus
D. MuxpoanexrpoHuka
E. MuxpoxoHnTpoIuiep

IV nycka

1. Bakyymza epkiH 3JEKTpOHIAp aFbIHBIH
JNIEKTP JKOHE MArHUT epicTepiMeH e3apa
OpEKeTTeCyiH 3€pPTTENUTIH FHUIBIM.

A. BakyyM/IbIK 3JIEKTPOHHKA

B. MukposnekrpoHuka

C. Maraur 3/1eKTpOHHUKAChI

D. ®usuxka

E. Perrtey xyifeci

2.  Anramkbl  DJIGKTPOHABIK  aCHamThI
(3TEKTPOBAKYYMIBIK JTUOATHI) OMJIAI TallKaH
azam.

A. Heroton

B. Menneneen

C. ®nemunr

D. ®apaneii

E. Apucrorenp

3. DAEKTPOHIBIK acnarnTapra sKaTaTbIHAAp...
A. Tpuoarap

B. Maraur arpiHgapbl

C. dbu3ukanbIk mamanap

D. maTemaTuKansIK acrnanrap

E. MexaHHKaJIbIK 2JIEMEHTTED

4.  Jx.A.®aeMUHI  3JIEKTPOBAKYYMBIK
IUOATHI OMJIAIl TallKaH KBTI,

A. 1907

B. 1906

C. 1920

D. 1930

E. 1905

5. Kpucrangsly nepbec Oedniri peTiHze
HEMece epITiHAI KypamblHAa, Keiine ras
TYpiHIE YIIbIpacaThlH OH HeMece Tepic
3apsATaIFaH aTOM.

A. noH

B. atrom

C. Gemmek

D. nuon

E. tpan3ucrop



6. O3iHIH DJIEKTPIIK KacHeTi KaFblHAH
OTKI3rimTep MEH TVDTIEKTPUKTEPIIH
apachlHAH OPBIH aJaThIH HJIEMEHTTED.

A. apTelIail eTKi3rimTep

. TOJIBIK OTKI3TiIITep

. ’KaPTHUTAN-TOJBIK OTKI3TIIITED

. IIaja eTKi3rimrep

. eKITH/II OTKI3rimTep

moOQw

JXKaprslnaii eTKi3rimrepre HeJep KaTaabl?
. KpEMHHI1

. Mapraserl

. Katon

. QHOJT

OTTEK

MOA®E>

Kpemuwnii kangait eTKi3rimrepre >kataabl?
. )KapTbUIall OTKI3TIILITED
. TOJIBIK OTKI3TIIITEP
. JKapTbUIal-TOJIBIK OTKI3TIIITEP
. asa eTKi3rimTep
. €KIH/1 6TKI3TiTep

Mo QWP >

9. XKywmpic icTrey npuHIUMI (POTOOTKIZTIITIK
s dexTicine HerizaenreH HOTOKAOBLIIAFBIIIT
oyi...

A. TpaH3uCTOp

B. OumonsipabIk TpaH3UuCTOP

C. doropesuctop

D. xxaptbLnait pe3uctop

E. BakyymapIK acriantap

10. AHoA meH KaToJTaH TYPAThIH AJIEMEHT.
A. nuon

B. Tpan3zuctop

C. poropesucrop

D. GunoJsisipasIK pe3ucTop

E. maruut acraObl

11. doToranbBaHNUKAIBIK 3JIEMEHTTI
Oackarra Kaiaii ataignl?

A. KYH 2JIeMeHTi

B. kyH cayneci

C. ¢ororpansucrop

D. doropesucrop

E. nuon

12. OnTHKaNbIK
AJIEKTPOMArHUTTIK
SHEPTUCSACHIH AIIEKTP
TYPJIEHAIPETIH acmanTap.
A. ONTORNIEKTPOH/IBIK

ayKbIM/JIaFbI
COyJeNeHyAIH
SHEPTrUsIChIHA
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B. MOHORIEKTPOHIBIK
C. GOTOIIEKTPOHIBIK
D. xxapbIKTBIK

E. Tpan3ucropiap

13. KepinbOeiTin coyie OyI...
A. yIbTpaKbI3bLI

B. MeraksI3pin

C. TeKTOKBI3bLI

D. nadpaksi3put

E. ruroxsi3sun

14. TIsezonnextpiik 3hdEKT HETi3iHIe
AKyCTUKAJIBIK SHEPTHUSTHBI AIIEKTP
SHEPrusiCbiHa HEMECe KepiCiHIle, COHIal-aK
CHUTHaJIJIap ally MaKCaTbIMEH TYPJICHIIPY
iCKe achIpbUIATHIH apHAWbI KYPBUIFBLIAP.

A. Ib€303JIEKTPIIIK

B. Tpan3ucTOpibIK

C. THONTBIK

D. Tpuoareik

E. MoHO371€KTpIIIK

15. 3arTelH  MarHUTTIK  KAaCHETTEpiH
naiganmanyra HET3JCNreH KaTThl JCHEIN1
AJIEKTPOHHUKA CaJIachl.

A. MarHuTANEKTPOHUKA

B. MukposnekTpoHnnka

C. reKTOAIeKTPOHHUKA

D. snektponuka

E. nbe3oanexTponnka

16. DueprusiHpl, Marepuall MEH akKmnapar

TYpJIepiH  OHIIpY, TachIMaljgay > KoHE
naiijanaHy YypIiCiHE aJaMHBbIH Tikenen
KaTBICYbIH ~ TOJIBIK ~HEMeCe  JKapThUIaH

OocaTyFa apHajFaH Mpolec.
A. KOMIbIOTEPIICY

B. perrey

C. xeTkizy

D. aBTOMaTrTanapIpy

E. cunarray

17. DnexTpinik emec IIaMaHbl JJIEKTPIIK
[1amMara aybICTBIPATHIH OJIIEYIll acHamnThIH
6ip Gemiri.

A. TpaH3uCTOD

B. muon

C. karon

D. anox

E. natyux



18. OmmeHeTiH MEXaHUKAJIBIK I[IaMaHBIH
MOHIH MHJIYKTUBTI MOHI€ TYpPJICHAIPETiH
TYPJICHAIPTIIL.

A. IHIYKTHUBTI

B. peocratThl

C. mpe3oauekTpii

D. perrerim

E. mukpocxema

19. ©Ommueyimr KypalibplH €H KeIl TaparaH
TYpL

A. TpaH3HCTOD

B. pe3ucrop

C. maT4uk

D. censcun

E. norometp

20. Xypek-kaHaliHaNbIM >KYHeCiHIH KYHIiH
(mynbe, CUCTOJIANBIK, TUCTOJANIBIK KBICHIM,
KYPEKTIH TOHBI, IIybl), THIHBIC ally XHUUIIT1
MEH KeJIeMIH aHbIKTayFa KOJJAaHbUIaThIH
JaTYUKTED.

A. peocTarThl

B. mpe3onnexTpiik

C. reHepaTopibIK

D. perreyim

E. Mukpocxemaibik

21. OmIeHeTIH CUTHAJIIBIH 9CEpIHEH KepHEeY
HEMece TOKTHI TIKeJIeH OHTIPeTiH JaTIHK.

A. peocTarTbl

B. nbe3oanextpiik

C. reHepaTopIIbIK

D. perreyim

E. Mmukpocxemaibik
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22. TeHeparopiblK HaYTHKTEpAl Kanau
aTaiipl.

A. aBTHBTI

B. maccusTi

C. peakTHuBTI

D. meramaccuBTi

E. rerromaccuBti

23. Axmapartap KbICBIM HE€ Ta3 IIBIFBIHBI
TypiHAe OepiieTiH aBTOMATTHIK Oackapy
KyHeciH icke aceIpyra apHaJFraH
TEXHUKAJIBIK KYpaslJaapAblH KUBIHTHIFBL.

A. TUIpOaBTOMAaTHKA

B. nHeBMOaBTOMAaTHKA

C. aBTOmMaTHKa peTTeriiii

D. runpaBnuKaibIk

E. anekTpoHapIKaBTOMAaTHKA

24. OOBEKTIHIH aJaMHBIH KaThICYBIHCHI3,
aBTOMATTHI TYpAe Oackapy.

A. aBTOMATTHIK 0ackapy

B. MexaHnukanbIk 6ackapy

C. perrey xyieci

D. emmey xytieci

E. aBTOMAaTTHIK o111y

25. KyiieHniH OacTankpl KyHTre HeMece OFaH
JKaKbIH KYWTre opaay KaOiIeTTuTir.

A. TYpaKTbUIbIK

B. typakceiz ABXK

C. KemKackaaThl

D. 6epinic GyHKIHACHI

E. ecenTey Tocinaepi
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