1-napic.

IJIEKTP TI3BBEKTEPI

Kocnap

1.1 Dnextp Tiz6eri. Herizri yreiMaap
1.2 DnexTp Ti36ekTepiHiH AneMmenTTepi. Knaccudukanusnay
1.3 DnexTp Ti30eKTepiHiH KIacCu()UKAITAICH

1.1 Daextp Tiz0eri. Heri3ri yreimaap

byrinri tanma amam3arneH OapblHIIA KEH TapaTbUIFaH SHEPTUSIHBIH Typi
AJIEKTP SHEPTUSCHl OOJBIN TaOBLIAABL. DJEKTP TEXHUKAHBIH, KOJIKTIH, DJIEKTP
OailJIaHBICBIHBIH, AyBUIIIAPYAIIBUIBIFBIHBIH OapiIbIK CallachlH JITaMbITyFa HEr13
00mazpl, 01 O13/11H KYHJETIKTI O©MIpIMI3JIiH aXblpaMac 0eJ1iri 00BN Ta0bLIA k.

DNEKTp SHEPrusiChl 3JIEKTPMATHUTTIK HSHEPrUsHbIH Oeuiri 0ona OTBIPHIIL,
KCHIHEH TapallyFa MYMKIHJIK ajJfaH, coJl ceOenTeH OHBbI KAIIBIKTHIKKA TapaTyfa
YKOHE OHBI DHEPTHUSHBIH ©3T¢ TYPiHE TYPJIACHAIPYTe OOJIAbl: KbLTY, MEXaHUKAIIBIK,
XUMUSUIBIK JKOHE T.0..

KonmanpicTarel alTapyIbIKTal OapIIbIK AJIEKTPTEXHUKAIBIK, PATHOTEXHUKATBIK
JKOHE DJICKTPOHIBI KYPBUIFBLIAP AJICKTPMATHUTTIK JKYHEIepre jaTaibl, MYHJA
HETI3T1 TIPOoIeCTep JJICKTP MEH MarHeTH3MHIH Heri3ri 3aHjapblHa OarbIHAIbI.
bonpin kaTkaH TporecTepal JKeKe TYBIHIbUIAP apKbUIbl Ka3bUFaH MakcBen
TeHJEyJIepl KyieciMeH cumartaiabl. [IponiectepaiH HAKThl TajaAayblH XKYprizy
YIIiH, TIOTI KapamaibIM >KaFaaiiia, KypJedl TamnckipMa OOJBIIT TaObLIAbI.
CoHpIKTaH, WHXXEHEPJIK €CeNTey MEH TypJl KYPBUIFBUIAPABI KoOajay VIIiH
caHabplK Oaranay KakeT. OcbiFaH OalIaHBICTBI TalChIpMaiap/blH KEH KeJIEMIiH
OCNTIJICHIeH HAKTBUIBIK JIOPEKECIMEH IIIelIyre MYMKIHAIK OepeTiH Tainaay
O/IICTEPIHE KAXKETTUIIK TYbIHAAbI. J[9J1 OChI 9fiCTepIl SIEKTP TI30EKTEP TEOPHUACHI
(OTT) ycriHaAbIL.

Anaiija 3NeKTpMarHutTTiK mpouectepAid 0opiH OTT kemeriMeH capamnrtai
Oepyre OonMaiiabel. Mpicalibl, MPOLECTEPl KOFAphl JKUUIIKTE 3€pTTEYy, TI30EKTEep
AJIEMEHTTEPIHIH KOPCETKIIITEPIH aHBIKTAY >XOHE T.0. 21eKmpMacHUmmiK opic
meopusicbl SMICTEPIHIH HETI31HIAE OpbIHAATYbl Tuic. Ocbulaiiina, YChIHBUIFAH
TaliChIPMaHbIH ~ IMapTTapblHA  OaWJIAHBICTBI  DJEKTPIIK  JKOHE  MArHUTTIK
KYOBUTBICTAp/Ibl CUMATTAYABIH €Ki 9Jici 0OJIybl MYMKIH: 3JeKMPMACHUMMIK Opic
meopusicoinviy (OMOT) xxoHe anexmp mizoexmep meopusicoinviy  (OTT) Herisri
YFBIMIApbIHBIH KeMeriMeH (1.1-cyper).

IMOT KeHICTIKTE KoHE yaKbhIT OOMBIHINA HYKTEACH OacTam HYKTEre JeiH
AJIEKTPJIIK JKOHE MArHHUTTIK IaMaliapAblH ©3TepyiH 3€pTTEHIl, OJl DJEKTP KOHE
MarHuT OpICTEPIHIH KEPHEYJIriH XOHE OJIAPABbIH KOMETIMEH JJICKTPMArHUTTIK



DHEPTHUS COYyJICTICHYIH, KOJIEMIIK 3apsiATapAbl, TOK THIFBI3ABIKTAPBIHBIH TapaTyblH
JKOHE T.0. TOPi3/l KYOBLIBICTAP bl 3€PTTEH/II.

ITT HaKThI SNEKTPTEXHUKAIBIK KYPBUIFBIHBI U€a]Ibl OPBIH 0acy cxeMachliHa
aIMacCThIpy MNPUHIUIIIHAE HEri3eNell >KOHE HWHXKEHEPJIK ToXKIpuOe VIIiH,
JKETKUTIKT1 JOJIIIKIICH, Ti30€K O6JIIriHIH YIITaphl apachIHIaFrbl, apaJibIK HYKTEIEPIi
€cernTeyci3, KepHEeyIl aHbIKTayFa MYMKIHIIK Oepeni. byn perre TokTapisl,
OTKI3TIIITIH TYPJ1 KUBUIBICY HYKTEIEPIHAC TOKTAPJAbIH THIFBI3JABIFBIH €CENTEYCi3,
aHBIKTayFa OOJIaIbI.

9M KybbinbicTapabl cMnaTTay aaicrepi

1.1 - cypeT. DneKTpMarHuTTiK KyObUIbICTAPbI CUIIATTAY 9IICTEP1

ITT Kypcovinvly  He2i3iHOe OSNEKTp  TI30EKTEpIHIE OpbIH  allaThlH
AEKTPMArHATTIK TIPOIECTEP/Al CamallbIK JKOHE CAaHJBIK »aKTapblHAH 3EpTTCY
OOJIBIN TaOBLIAEI.

DIEeKTp TI30EKTEPIH TaJl/lay )KOHE CUHTE3/ACY 9aicTepiH 3epTrey - ITT Hecizei
Mindemi Oonbil TaObuIaAbl. Tanday minoemi - OepUIr€H Ti30€K YIIIH S3JEKTP
mamanapsid ecentey. Cunmes miHOemi — OEpUITE€H KACUETTEPMEH BJIEKTP Ti30€riH
KYpy.

Eeep xypoiizvioan ememin npoyecmep snexkmp Kozeayviut kKywi (OKK), mox
JHCoHe KepHey YeblMOap KOMe2IMeH CUnammaiamvlh 00jaca, OHOA IIeKmp
9HEp2UACHl MEeH AKNapammsl HCemKizy, mapamy HCoHe 03apa MypleHOIpy YUuliH
MazaiblHOAN2AaH KYPbLISbLIap HcublHmoulvl daekmp mizoezi (IT) oen amanaowi.

Onekmp  6piciniy  acepimen  OMKI3YUWL  OpMACLIHOA  3aApPAOMATeaAH
bonwexkmepoiy  pemmeniceH  KO3EAIbICbL  INEKMP MmOl  O0en  amanaobwl.
Metamigapaa koHe BaKyyMaa OVJI JJIGKTPOHAAPIBIH, all AJICKTPOJIUTTEP MEH
razaapjaa — oH (+) KaTHOHJap MEH Kepi (-) HOHIapAbIH OPbIH aJIMAacCYhbI.

CaHIBIK TYpIHIIE DJICKTP TOFBI - HOJTE€ YMTBHUIATHIH, YaKbIT apajibIFbIHIA
OTKI3TIIITIH ~ KOJJEHEH KUMachl  apKbUIbl  3apsATalifaH  OeJIIeKTepMEH
TachIMaJIJIaFaH, JICKTP MOJIIIECPIHIH KaTbIHAC IIET1 TOPi3/ll aHBIKTAIA/Ibl:

oy - AQdg
|(t)—1=r_r>10?[—a, (1.2

MYHAAFbl (- At yakpIT 1IIiHAE KapaMma-Kapchl OAaFbITTa OPBIH aIMAaCThIpFaH OH
JKOHE Tepic 3apsAATapablH JICKTP MOJIIEPIHIH KOCHIH/IBICHI.

Xanbikapanslk Oipniktep xyuecinae (CHU) Tokx - ammepmen (A), 3apsf -
kynoumen (Ki) Hemece ammep-cekyHaneH (A-c); yakbIT - CeKyHANEH (C)
OJIILICHET].



Amnep — e6akyymoe Oip — Oipinen 1 M KawblKmblkma napaiiensoi
ODHANIACKAH, KON0eHel KUMACHIHbIY WABbIH AYOaHbl APKbLIbL JHCIHE €Ki ULeKCI3
V3bIH MIKOYPblmbl OMKI32IWmiy OOUbIMEeH 6memin MmMYpaKmol MOK KYUll.
Mynoaii mox apxaiicel memp y361HObIebIHOA omKizeiumep apaceinda 2-107 H-za
mey apekemmecy KyuiH myovipaobi.

Tox mypakmer xoHe atinbimansl Typiepine Oemineni. Eeep 3apsomanean
bouekmepoil K038aIbiC HCbLIOAMOBIZbL YAKbIM OOUbIHWA 632epicci3 boica, OHOa
MOK — MYPaAKmol, ecep MOKMbIY MIHI YaKblm OoublHWa 632epemin 60/1ca, oHoa
OHbl AUHBIMAIBL Oen amatiobl.

DNEeKTp TOKTBIH Oazvtmvl oy 3apa0mapobly OpPblH aybiCblpy 0agblmblMeH
coukec KelemiH SKOHE TepiC 3apsaTapiblH KO3FaJbIChIHA  KapaMa-KapChl
OarbITBIMEH aNbIHAIBI. TOKTBHIH OarbIThl OenriMeH KepceTiiemi. TOKTBIH oy
Oazvlmbl €pIKTI TYP/AE TAaHAAI aJbIHAABI )KOHE HYCKazbluineH beneiieneoi.

Kepney - xenicmixmiy 1 ocone 2 bencineneen mykmenepi apacvinoa Oipiik
3apAOMbIH OPbIH AIMACY HCYMBICHIMEH AHLIKMAIAObL:

2
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MyHAaFrbl E - | KapacThIpbUIbII OTHIpFaH aiiMakTa 3apsiATapMEH aHBIKTaIaThIH
epic kepueyniri, W - q OIpiiKk 3apsATBIH OpPbIH alMacyblHA >KYMCAJIaThIH
DHEPTHSI.

Korappina OasiHoanraH aHbIKTAaMallapMEH Oipre  onekmp KepHeyiH -
NOMEHYUANOap ablpmacsl AT aTalubl.

Dnekmp nomeHyuanOapvIiHbly, aiiplpmacel — OyJ1 WHTErpalijiay KOJIbIH
TOyeJCI3 TaHAAyMEH CHUMNATTalaThlH, KVUbIHCHI3 JAeKmp Opicinoe2i 31eKmp
KepHeyi.

Up =@ — s, (1.4)

OWI1 perTe Oipaik 3apsa0mely KeHiCmikme Kapacmulpblibll OMblP2AH HYKMeOeH
«00» -UEKCI3 KAUlblK HYKMeCiHe OpblH AIMACy VUM JHCYMCANAMbIH IHEPUSAHbIH
Menulepin nomeHyuan oen armaovl, nomenyuarvl ¢, =0 HeJre TEH OO0JBII

caHaJaipl.

Xanwsikapanblk Oipiik  kydecinge (CU) xkeprey BonbeTieH (B), kyar
oxoyibMeH (k) enmieHen.

Boavm — xyamwet 1 Bm 6onzam ke3de snexmp mizoecinoe 1 A xywimen
MYpaKmsl MOKMbl MYbIHOAMAMbIH 2JIeKMp KEPHEYIHIH WaMAachl.

Kepuey mypaxmul xoHe atinvimanst TypiHe OemiHem .



Kepueyni ecenteynmiH oy 6Oazvlmbl oY  3apaomanzan  Oeauexmepoiy
nomeHyuansl oapviHuia dxoeapsvl 1 HykmedeH nomeHyuaivl 6apblHUA momeH 2
HyKmeze opblH aimacy OarbIThIHA COMKEC Kee/i.

Inekmp Kozzaywivt Kywi (IKK) snexmpcmamukanvix Ooamaiumvin 6620e
KywmepmeH KYpoliaovl, o1ap emkKizeiumei OmKizeiul 31eKmpoHOapOblH
pemmerieeH KO32aablCblH MYbIHOAMAObl HCaHe mizdexmezi MmoKmvly MaHIH ycman
mypaovl.  KyloH KyliTepiMeH cajbICThIpFaHia Oerje KyIITep TYpJl arrac
3apsAaTapabl OlpiKTIpMEH i, oMapAblH O6eJiHYIH TYBIHIATaIbl JKOHE OTKI3TIIITIH
VINTapbIHAA MOTEHIHANAAp aWbIPMAchlH YCTall Typaabl. berme KymTep 3JIeKTp
3apSATAPBIHBIH PETTENreH KO3FalbICBIH KaMTaMachl3 €TETIH 3JEKTPOCTATHKAIBIK
eMec JJIeKTp opiciH Ep,, TybIHAATanbl. L KOHTyphI OedniriHiH OoibiHAa Oerne
KYIITEPAIH DJEKTP OpPICIHIH KOCBIHIBI OpPEKeTI 3JEKTpP JHEpPrus Ke3JepiMeH
(raTpBaHMUKANBIK JJIEMEHTTEPMEH, DSJEKTPIIK TeHepaTopiiapMeH koHEe T.0.)
kypbutateiH DKK cumnarranabl

e=IE6erged| . (15)
L

Xanwikapanslik O1piik xxyiecinne (C1) 9KK Bonbrien (B) enmenesi.
OKK mypaxmet xxoHE atinbimanst OONBIN OOTIHEI.
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1.2 - cypet. DnekTp Ti30€KTeri TOK MeH KepHEYAiH OaFbITTaphl

1.2 Dnexrp Ti30ekTepinin d1emenTTepi. Knaccupukanusiaay

OT xeke OoNIKTEpJICH TYPaJibl, ojap OeNTUIeHTeH QYHKIUsIApAbl aTKapaibl.
Ti30exTiH OeiKTepiH 21emenmmep nen ataiael. Kanmel xargaiiga, OT
AJIEMEHTTEPl JJEKTP AHEprusinbiy ko3aepiHe (DK), sHeprus KaObUIIaFbIIITAPbIHA
(xykremenepre) (9K) xone apanbik OysiHIapeiaa (AB) 6emineni (1.3-cyper).

3T Kypbl/ibiIMbl

dHeprua Kesaepi —
Apanbik 6ybiHaap |z Heprusa
KabblnaasbllwiTapbl




1.3 — cypet. OT kypamusl GemikTepi

Onekmp  SHEPeUACHIH ~ XUMUSIbIK,  MOJEKYIAPIbl-KUHEMUKALbIK, — JCbLIY,
MEXAHUKANbIK —~ JicoHe  backa O0a dHepeus mypiaepi  apKblibl  OHOIpemiH
INEKMPMEXHUKANLIK — KYPbLIZbLIAPObl  IIEKMP IHEPUACBLIHBIH  KO30epi Oen
amatiovl. Onap - TOKThIH XUMHSUIBIK KO37epi, TEPMOIJIIEMEHTTEP, AKKYMYJISITOpIIAP,
reHepaTopIap koHe 0acKa 1a KYPhUIFbLIAp.

DNekmp 3IHEPeUSCHIH JHCAPBIK, JICbLLY, MeXAHUKAIblK Hemece Oacka oa
mypJiepine  QUHANObIPAMBIH — NeKMPMEXHUKANLIK — KYPbLIZbLIAPObL  IJIEKmp
IHEPIUACBIHBIH Kabblioazvlumapul oen amatiovi. Onap - SIEKTP MamMaap, dIEKTP
KBI3JIBIPY KYpaJIaphl, AIEKTPKOZFAITKBIIITAD JKOHE 0acKa /1a KYpBhUIFbLIap.

OTT omeMeHTTEp peTiHAE HAKTHl SJICKTPTEXHHUKAIBIK KYPBUIFbUIAPIBIH
Kypamaac OeJliKTepi eMmec, oJiapAa ©TeTIH KYOBUIBICTapJbl >KAKBIHAATHII
KEJITIPETIH HacanIajiFrad MOJACIbACP] albIHAIbI.

DJieMEHTTep  KeJeciied  KIKTelemi:  ywmap  (nomocmep) — Cawbl,
Ma2auvblHOANybl, 01apobl cunammay mypiepi sxcaone m.o6. (1.4-cyper).

YLUTap CaHbl
(nontocrep)

TaFaMbliHAANYbDI

dnemeHTTEP 60iibIHLIA XUHaKTaNfaH

cunatramanap _ TapanfaH

6oMbIHWA

CbI3bIKTbI

6eUCbI3bIKTbI

1.4-cyper. OT sneMeHTTEpiH KIaccupuKalusiay

OnekTp  Ti30eriHiH  opOip  dSJAEMEHTIHAE  VIINTApAbIH  (MOJIOCTEPIIH)
OenruleHreH caHblH  OeJjiyre 0onaabl, CoJaplblH KeMeriMeH oJ  0acka
DIIEMEHTTEPMEH JKalFaHanbl. Eeep anemenm, yumapuolHoly 0ip Jicyovina ue 6oaca,
OHOa OHbl eKinoawcmi den amatiovl. Mpicanbl, 3Heprus Kesuepi (6ackapyuibl
KoHE KemdaszalblKTaH 0acka), pe3ucTopiap, HHAYKTUBTUIK KaTyIIKajap,
KOHJEHcaTopiap. Yw owone 00an Kken Yuimapowly canvl 607ca, nemMeHmmi
Kennoatocmi Jnemenmmepze HCAMKBI3AODL. Omnapra TpUOATAP,
TpaHcopmaTopiap, KYLEHTKIITep k9He T.0. )KaTajbl.

TaralibiHaTybl OOMBIHIIA AJIEKTP Ti30€riHIH OapIbIK 3JI€MEHTTEPIH aKmuemi
XKoHEe naccuemi nien Oemyre Oomanel. AKmuemi rnemenm 63 KYPuLIbIMbIHOA
INEeKMp dHepeUACuLIHbLIY Ko3iH Kammuovl. Tlaccuemi rnemenmmepinoe suepeust



mapanadvl (pe3ucmopaap) Hemece HCUHAKMAanaovl (UHOYKMUBMINLIK KAMYWKALAD
JICOHE KOHOEeHCamopap).

DJIeMEHTTEPAIH HETI3T1 cunaTTaMayiapbl peTinae auddepeHnnanabk Hemece
anreOpalbIK TeHICYJICPMEH aHBIKTAJIAThIH BOJIBT-aMIIEPIIiK, BeOep-aMIepIliK KoHE
KyJnoH-BoNIbTTIK cunatramanap (BAC, BOAC, KuBC) kapacteipbuiansl. Eeep
aNlemMeHmmep Cul3blIKmblK Ouhpepenyuanovly Hemece aneedOpaiblk meHoeyiepmMeH
cunammanamsii  00jica, OHOA OJAp CHIZBIKMBL Oen amanaovl, KepiciHuie
Jrcagoarioa onap Oeucwvi3blKmsl Mmonka dxeamaovl. J{omme-1om KapacTeIpy Ke3iH/e,
OapybIK 3NIeMeHTTep OEWCHI3BIKTHI 00BN TaOblIaaAbl. Onapbl CHI3BIKTHI PETIHE
KapacThIpFaHJa MpOIECTepAl Tajjaay MEH MaTEeMaTHUKAIBIK CHIATTaybl eIoyip
KEHITICTUTST.

Ocbl menoeynepoe auHbIMAIbl WUAMALAPObL HCIHE O01apOblH MYbIHObLIADbL
MeH UHMe2panoapvih OauIaHbLICMbIPAmulL Ko duyuenmmepoi In1emMeHmmin
napamempaepi oen amaiiovl. Kunakmaneau dcane mapaian napamempiepi o6ap
anemenmmepoi KapacThIPabl.

Idnemenmmiy ~ 2eOMEeMpUANIbIK — KOJNEeMIH — AHLIKMAUMbBIH,  KeHICMIKmI
KOOPOUHAMMAapowvly —(QYHKYUAIapvl peminoe KapacmulpblIMAUmMblH — 2JIeMeHm
HCUHAKMANIZAH napamempnepi oap 3InemeHm Oen amanaovl. O3 Ke3eTiHe
AIIEMEHTTEP/IIH JKUHAKTAIFaH MapaMeTpiepl mypakmvl KOHE alHbiManbl OOIybI
MYMKIH.

Eeep onemenmmi cunammaimoin menoeynepinoe KeHiCmikmi auHbIMAjlbl
wamanap 6oica, onoa o1 mapaiean napamempiepi oap rnemenmmep mooOvlHA
AHcamaowvl (MulCailbl, dJIEKMP IHEPSUACHIH Mapamy dxceninepi (Y3vlH Jiceii)).

1.4 DuekTp Ti30eKTepPiH KIaccupuranusiay

Kernireren xyienep CHUAKTBI JIEKTp Ti30€TiH jae Typii Oenriiepi OoMbIHIIA
aXbIpaTyFa )KoHE TONTACThIpyFa 00Jaibl.

DnekTp TI30EKTepiHIH HETi3ri OeJliHyl eHOenemin mepoenicmiy mypine
mayenoi xyprizineni. TepOenicTep aHAJIOTThI, TUCKPETTI >KOHE CAHJIBIK OOJIYBI
myw™mkiH (1.5-cyper).

Yagwvim 6otivinwa y30ikciz mepbenic ananozmol oen amanaovl. Kyii y30ikciz
JiCOHE YaKwblm OOUbIHUWA OUCKpemmi mepbeic OucKkpemmi oen amanaovl. Yaxvim
JHCaHe KYUi OotibiHWA 0a Juckpemmi mepoenic canowlk oen amanaovl. COHObIKMAH
AHA02Mmbl, OUCKPEmMMi JHCIHe CAHObIK IeKmp mizoexkmepi 60vin Hcikmeneol.

OTT nerizinen ananortel T KapacThIpblIagbl. O3 Ke3eriHjie, aHajaortel T
Kesecizieit Oenriiep OOWBIHIIA KOChIMIIIA TONTacThIpbuiaab! (1.6-cyper):

- mMOKmubly mypi OoubIHWA: TYPAKTHl TOK, aifHBIMAIBI TOK, CHHYCOWJAJIIbI,
CUHYCOUJIAJIIBI €MEC.

- ghazanap canwt 60oiivinwa: 6ipdazansl, yudaszamisl.

- JJleMeHmmepoiy, cunammamanapsl O0ubIHWIA: CHI3BIKTHL (MYHIA OapIibIK
SJIEMEHTTEP CBI3BIKTHI), OCWUCHI3BIKTHI (KypambiHaa KeMiHae Oip OeHChI3BIKTHI
AJIEMEHT 0ap); KUHAKTAJIFaH KOHE TapaliFaH mapamMmeTrpiiepl 6ap 35ekTp Tiz0eKTepi
(1.7-cyper).



- MYMbIHYWbLIAPObl Kocy macini ooubinma: TapMaKTaJFaH,

TapMaKTaJIMaraH.

Can petinge ecenteynepal xyprizy yurin 9T keilbip MaTeMaTukanblK MOJIETh

YATICIHIE KOpCeTy KaXKeT, OYJI MOJIeb ekmp cxemacwt (IC) Nien atanajbl.

Hlapmmer epaguxaneix 6eneinenyi (LUI'B) xemezimen DT Hemece Ketibip

00vexminepoiy MeKmpaiK Kypam 0eiici dHcone oaapobly apacblHOAebl OAUIAHBIC
Oetineneneer 2pagukmi KOHCMPYKMOPIbIK KYoHcammuol - IJIEKMpP CXeMacbl oOen
amatiovl. DneKkTp Ti30ekTiH Oapibik snementrepiHiy LII'b xone DC xanmb
KaObUIIaHFaH CTaHapTTap.IbIH TaJIallTaAPhIHA COUKEC OPBIHIATIAIBI.

9C repr Heri3ri Tonka Oemueni (1.8-cyper).
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1.5 —cyper. DneKTpMarHuTTIK TepOenicTep/iH MbIcal1apbl
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1.7 - cyper. AHanorTH TI30EKTEP/IIH KIACCU(PUKALUACHI
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S/IEKTP

‘ g \ CXEMAAPGI

NPUHUMNNANADBIK,
YoHe 3KBMBANEHTTIK cxema

Il Ton- }kanfay cxemacbl; KOCYy cxemachbl
YKOHe Xannbl cxema

1.8-cypert. DnexTp cxemanapbiH KilaccupuKanusiay

I monmolH_cxemanapvl 06veKmMiniy 1eKmp KYPAMbIHbIY OOII2IMEH HCATNb
MAHBICY  JHCIHE ONapObIH  HCYMbICHI  MeH 03apa  OAUIAHbICLIHLIY — HCANb
Kazuoanapvin 3epmmey yuiin mazavvinoanear. OHBIH KYpaMbIHAA KEpPbliblMObIK
socone Qynuxkyuonanoviy IC 6Oonaovi. bByn cxemanap e32e monmapoviy
cxeManapult 23ipneyoiy andblyabl Ke3eHoepiHoe Hcobanay Kezinoe oyoeneoi.

Kypuvineimowvix cxema — 9T Kypamowvl 6enikmepin, o1apobly magaiblHOA)blH
JHcoHe o3apa 6alnanbICmbl AHbIKMALObL.

DyukyuoHanovlk cxema — Oencineneen @yHkyuonarovlx oOenicinde (3T
JONMe-N19N OenrisieHTeH (YHKIMOHAIBIK TaralblAalybl 0ap 3JEMEHT, KYPBUIFbI
oHe (YHKIHUOHAIABIK TOM) Hemece xcamnvt DT ememin Haxmwvl npoyecmepoi
MANIMOEUOI.

II _monmuty__cxemanapvt DT oHcYyMbICHIHBIY KARUOALAPBIH  HCAH-ICAKMB
3epmmey JHCoHe MONbIK KYpPAMObl AHbIKMAY, COHOAU-AK OHbl ecenme)y YuliH
mazavvinoanizan. byn cxemamap e3re KOHCTPYKTOPJIBIK KyKaTTapJbl, aTall
aliTkaHma, cer3damapasl, conmaii-ak Il sxone IV TonTapabiH cxemalapbeiH 931pIiey
yuriH Heriz Oomnaael. Onapabl 21eKmpmexHUKaivlk KOHObIPEbLIapobly banmay,
pemmey, baxvliay, NAUOAIAHY HCIHE HCOHOE) Ke3IHOe KOIOAHBLIAObL.

Ipunyunuanowik xoHe Ikeusarenmmik cxemanap 00naubl.

Ilpunyunuanovik, cxema — snemeHmmepoiy MoONbIK Kypamvl MeH O1apOblH
apacelHoagel OAUIAHLICMAPObl AHLIKMALObl dcane DT HCYMbICbIHbIY KARUOANAPbL
mypanvl yevim Oepeoi. bapibIK d7eMeHTTep HAKThl CUTIATTaMaIapMEH YCHIHBIIFaH.

Ikeusanenmmik cxema — DT nemece ouvly YHKYUOHANOBIK OOIIKMEPIHIH
napamempiepin (CUunammamanapvli) manoay mMeH ecenmey Yulih maeaublHOAN2aH.
byn pemme amanean cxema uoeandanean snemenmmepoeH mypaovl HCIHE OPbIH
oacy cxemacwt oen amanaovl. HakTel saeMeHTTep (YyHKIIMOHAIIBIFBI OOMBIHIIIA




MaKCUMAaJJIbl JKaKblH HWJICATAIFaH JJIEMEHTTEPACH KypaiFaH Ti30eKTepMeH
aybICTBIPBLIJIBI.

Onektp TizoekTep TeopmsichiHAa | skoHe Il TONTHIH cxemamaphiHa Hazap
aynapambi3. 1.9-cyperre KYpBUIBIMABIK (a), NpUHIMOHAIABIK (0) KoHe
HKBHUBAJICHTTIK (B) cXeMaJIapAblH MbICAJIIaphl YCHIHBIIFaH.

HI monmuiy_cxemanapvl mizoexmiy Kypamowl OOIIKMepIiHiy Hemece Hcaanbl
IT anekmp odicaneayiapvl mypaivl mMaiimemmepoi YColHY YUuliH mMagatblHOANAH.
beninyi: sorcanzay cxemacnwt; Kocolny cxemacsl yxcane Heaianovl CXemachol.

KOHCTPYKTOpIBIK KyXKaTTapabl, €H alIbIMeH, OOBEKTiIe Kabempaepi,
Oypamapl, CBIMAApAbl OCKITy TOCUIIEpIH JKOHE TOCEMIEPiH aHBIKTAWTHIH
chi30aap/sl 3ipiaey OapbIChIHAA, COHNANW-aK OOBEKTUIEP/Il KalFay KoHe OamnTay,
Oakplay, Naianany Ke3iHae KOJIIaHaIbl.

Kanzay cxemacet mizoexmiy diceke KYypamovi OONIKMEPIHIK INeKMPIiK
JHCANAYNAPBL  MEH  JHCANAYIAPObL  JHCY3e2e  aACblpy YUWiH HAKMbL CbIMOapObl,
oYpamoapovl dicone KabenbOepoi, COHOAU-aK OlApPOblH KOCbLLY MeH eH2i3Y
OpBLIHOAPLIH  (YUmap, — ax)culpamgvliumap, omimoi oxwiayiap cone m.0.)
Kepcemeoi.

Kocy cxemacwt mizoexmiy colpmrbl KOCbLILYbIH KOPCemeoi.

Kannwvt cxema xewenHiy Kypamowvl O61iKmepin JHcoHe NAuoalaHy OpPHbLIHOA
011apOblH 03apa INEKMPIIK KOCOLLYIAPbIH AHLIKIMAUObL.
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1.9-cyper. RC-KymIeHTKIIT KaCKaIbIHBIH CXEMAChI



IV _monmuiy__cxemanapvt odowvexminepoiy (3T) Hemece oHblH KYpamobvl
O6NIKMeEPIHIY  CANbICMbIPMATILL  OPHANACYbIH  AHLIKMAY YUWIH MAa2aublHOANEAH.
dnekmp HcadOBIZLIHLIY CXEMAChl KIHE IJICKMPMEH KAMMY MHCIHE OaiulaHbic
cxemacyl aTalfaH TONTBHIH HEr3rl Typl Oonbim  TalObutanel. Omnap  e3re
KOHCTPYKTOPJIBIK ~KY)KAaTTapAbl, COHJai-aKk OOBEKTIEp/l JailblHIay >KOHE
naianany 0apbIChIH/Ia KOJAAHbLIA/IbI.

Kocnapoazvl coimoapoviy IneKmp HeadObIZbIHbIH, CXeMAChl QUMAPammapod
scone Kypolivimoapoa T Kypamovl 0oniciHiK CalblCMblpMaibl OPHALACYbIH
AHBIKMAObL.

dnekmpmen Kammy dHcoHe Oailianvic cxemacwvl dxcepeinikmi dcepoe IOT
KYpamovl OOI2IHIY CATbICMbIPMATbL OPHALACYbIH AHBIKMAUODL.

DNeKTp cXeMallapblH KypacThIpy OapbhIChIHIA KeJlecl VFhIMaapra CyHeHe/Il:
MYUIH, MaApMaK KOHE KOHMYP.

Tapmak Oecenimiz 06ip Hemece OipHewie mizbeKmeli KOCbLIRQAH 3JIeKMp
9HEp2USCHl KO30epPIiHeH JicoHe KaObL10agblumapoan mypamseii, Oip eaHa MoK
ememin 2JIeKmp CXeMacvlHbly 0O6nici. DHEprus Koe3JAepiH KaAaMTUTBIH TapMakTap
aKkmuemi JIenl aTanaabl. DHEPrus KaObUIIayabl KAMTUTBIH TapMaKTap RAcCCUEmi
nen atananel. Cxemaiapja TapMakTap CaHbIH - N Oenriieini.
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1.10-cyper. Dnextp Ti30€riHIH MbICAJIbI

Tyiiin — yw nemece odan O0a Ken mapmaxmapobly KOCublly OpHbul. Jlemex,
mapmax, oyn mex 0ip 2ana MoK ememin exi myuiH apacblH0debl CXeMaHvly 06eill.
Cxemainapja TyHiHIEp CaHbIH - M Jen Oenruienal.

Konmyp — cxemamnwvly mapmaxmapvimMen  KalblNMACKAH — Ke3-Kel2eH
myuvikmanzan dcon. Cxemana OipHenie KOHTYp 001y MYMKiH.

Cxemanapna Hezizei swcone mayenciz konmypaap 6onanpl. Erep KOHTYpIbIH
KYpaMbIHJIa ©3T¢ KOHTYpJIaphl OoiMaca OHBI Hezizel konmyp nen ataiasl. KoHTyp
TOK Ko31HE mayenciz 0OIlybl MYMKIH, OYJI peTTe MYHJAl KOHTYpJapHblH CaHBI



Kenecied aHplKTayra Oomagbl: K=n-m-ng +1, MyHga n,- Tok ke3i Oap
TapMaKTap CaHbl.

Bakbl1ay cypakrapbl

1. Dnextp Ti30eriHe, TapMaKKa, TYWIHTE )KOHE KOHTYPFa aHBIKTaMa OepiHi3.

2. DneKTp Ti30EKTep TEOPHUSICHIHAA KOJIAAHBUIATHIH (DU3MKAIIBIK ITaMatapablH (U3UKAIBIK
MaFbIHACHIH TYCIHAIPIHI3.

3. DnexTp Ti30eKTepiHiH dAEMEHTTEP] Typasibl auThIN OepiHi3.

4. DnexTp Ti30eKTepiHiH TYpJIi cXeMajapbl Typajbl alThIN OCPiHi3.



