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1 Iapic
TakpIpbIObI: AHAJIOITHI JJICKTPOHHUKAFa Kipicne

JlapicTiH MaKcaTbl MEH MiHAETTEpi:

JlopicTin MakcaTbl: AHaJOIThl 3JEKTPOHMKA CAJIACBIHBIH HETi3/1epIMEH
TaHBICTBIPY, OHBIH MAHBI3/Ibl IPUHIUIITEP] MEH AIIEMEHTTEPIH TYCiHaIpy. JIekuusaaa
aHAJOIThl JKOHE UU(QPIBIK CUTHAIIAPIAbIH aNbIpMAIIbUIBIKTAPbl, AHAJOTTHI
cXeMajapiblH KYPbUIBIMBI MEH XYMBIC 1CT€y NPHUHLMIOTEPL, OJapAbIH KOJJAHY
cajmajapbl  KapacTelpbuiasibl. OcCbl  apKbUIbl ~ QHAJIOITHl  BJEKTPOHHKAHBIH
MaHBI3bUIBIFBIH JKOHE OHBIH Ka3ipri TEXHOJOTrusIapia Kajlail KOJJaHbUIAThIHBIH
KOPCETY.

Minjaerrepi:

e AHAJIOTTHI J)K0HE ITUGPIBIK CUTHAIAP/IBIH albIPMAIIBUIBIFBIH TYCIHAIPY;

e Heri3ri aHamortel »3JIeMEHTTEpPMEH (PE3UCTOp, KOHACHCATOp, MO,
tpau3uctop, OK) TanbsICTBIpY;

e AHaJIOTTHI KYPBUIFBIIAPABIH KOJJAHY callaJlapblH CUIIATTAY;

e AHAJIOTTHI 3JIEKTPOHUKAHBIH Ka31pTi1 TEXHOJIOTHsJIApAAFhl POJIIH KOPCETY.

Tyiiinai yFeIMaap MeH TepMHUH/AEP:
AHAJIOTTHI CUTHAI

Hudpabik curnan

Y31IKCi3 J)KOHE JUCKPETT] CUTHAII
Pe3ucrop

Konpnencarop

NHayKTUBTIK

Hron

Tpaunsuctop

Onepanusutbik kymenTkin (OK)



Japic xocnapbl

. AHaJIOTTBl CUTHAJIJAP MEH LM(PIbIK CUTHAIAAPIAbIH alblpMalllbUIbIFbI
1.1. AHasOrTHI CUrHAI

1.2. IIudpnbik curaan

1.3. AHanorTsl %oHe MU PIbIK CUTHAIAAPABIH CABICTHIPMAChI

1.4. AnanorTsl curHanabl HUQPIIBIK CUTHAIFA TYPIACHAIPY

. AHanorrel CXEMaJIapabIH HeTi3r1 AIIEMEHTTEPI1
2.1. Pe3ucropnap

2.2. Kongeuncaropiap

2.3. MuayKTUBTI KaTylKaiap

2.4. lnoarap

2.5. Tpanzucropnap

2.6. OnepanusiblK KYILIEUTKIIITED

. AHanorTel KYPbUIFbLIap/IbIH KOJIJIaHy cajajapbl
3.1. AynuoTrexHuka

3.2. baitnansic xyienepi

3.3. Onmey KypbUIFbUIaphl

3.4. backapy xyiienepi

3.5. Meannuuna

. AHaJOTTHI JIEKTPOHUKAHBIH MaHbI3IbUIBIFbI

binimai 6exiTyre apHaiFaH cypakTap

KopsIThIH b

OneduerTep TiziMi



1. AHaJOrThl  CHTHAJJAP MeH  HHQPJIbIK  CUTHAJAAPAbIH
aflbIPMALIBLIBIFbI

DNEeKTpOHMKaJa CUTHANAApP €Kl HETI3rl Typre OeJiiHeAl: aHaJIOIThl KOHE
HU(PIABIK CUTHATAAD.

1.1. Ananoemul cuenan

AHanortel curHanm — Oy YyakbITKa OalJaHBICTBI Y3MIKCI3 ©3repeTiH
¢usukanblk mamMa. OHBIH MOHI YaKbITTBIH Ke€3 KEJreH ME3€TIHIE JpTYpil MoH
KaObu11aii anajpl. by curuan HaKThl ayieMjieri TaOUFU KyObUIbICTapbl CUMIATTayFa
BIHFANJIBI.
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Ananoemul cuenanoviy Hezizei Kacuemmepi.

< Y3MIKCI3MIIK: CHUTHAJ MOHI yakbIT OOWBIHIIA Y3UIMEHII, TYPaKThl TYpIe
e3repe/i.

+ Illekci3 MaIiK: CUTHAIBIH KE3 KEJIreH YaKbITTa Ke3 KEJITeH HaKThl MOHTE
ue 00Iybl MYMKIH (TEOPHSUIBIK TYPFBIIA).

+ TaOuru KyObUIbICTapFa COMKeC: ABIOBIC, KapBIK, TEMIEParypa, KbICHIM
CUSIKTBI (PM3HKAJBIK MTApaMeTpIiep aHAJIOTThI CUITaTTa O0Iaabl.

Mpuicanoap:

< MukpogoH apKbUIbl Ka3bUIFaH aJaMHBIH JaybIChl (IBIOBIC KbICBIMBIHBIH
Y3IIKCi3 e3repici).

 JIBIOBIC CUTHAIBI TUHAMUKTE.

< KyHHIH TemIiepaTypacblHbIH KYH OONFBI ©3Tepici.

1.2. ugpprvix cuenan

Hudpabik curHan — yakpIT OoMbIHINA Oenrimi Oip HAKTHl apajibIKTapja
©3TepEeTIH JKOHE TEeK AHMCKPETTI MOHIEp KaOBUIMAWTHIH CHUTHANI Typl. OMAETTE
U PIBIK CUTHAJAAP €Ki HeT13r1 JeHreiire ue 6omanbr: 0 xoHe 1 (€KUTIK Kop).

-

1

Lugpnvix cuenanoviy nezizei Kacuemmepi:

< JIMCKpeTTUTIK: CUTHAJ TeK aJJIbIH ajla aHbIKTaJFaH YaKbIT COTTEPIHIE
e3repei.

< IllexTeyni MoHAEp: CUTHAJT MOHJAEPl alblH ajia OCNTUICHIeH IIEKTeYl
CaH/Ibl MOHJIEP/Il FaHa KaObLIAANIbI.



« IllynbiH ocepiHe TO3IMAL: a3araH ChIPTKbI dcepiep CUTHAILAbI Oy30aibl,
ce0e01 OHBI KaliTa KaJIblHA KeJITIpyre 00oiaaibl.

Mbvicanoap:

< KoMmbroTep *aapICbIHAa CaKTaJIaTbIH JEPEKTEP.

< CanapiK (hoTOCYpeTTepAiH MUKCENIIK MOHIEPI.

+ Kommnbrotepnik npiobic  daitngapsl  (Mbicansl, MP3  gopmarbinaarsl
MY3bIKa).

1.3. Ananoemul dcone yugprolx cueHandapovly caiblCmblpMacyl

Epekmieniri AHaJIOTTBI CUTHAJ [TudpablK curaan
Mexcizs  (ke3  xenreH  MmoHal | lllexreyni (omerre 0 xome 1
MoHnnep canbl . N
KaOblIAal anajapl) JIeHreinepi)
VYakpiT  OoiibIHIIA Yaikeis Juckperri, YaKbIT
CUIaThI apaJbIKTapbIH/a e3repei
[IyzeiH ocepi XKorapbr  (mIarbiH esrepicrep | TeMeH (LIarblH Karenep TY3eTulyl
CUTHaJIIbI Oy3a anaJibl) MYMKIH)
Ongey anici Kymeiiry, CY3Y, aHanorTel | Jlorukanaslk onepanusiaap, Koaray,
TYPICHIIPY JEKOATAY
Cakray xoHe | Jonmmiri TemeH, mrymap ocep eryi | Jepekrep monm cakranamsl sKoHE
TaceIMasnay MYMKIH OHaM KaJIbIHa Keei
AyanoTexHHuKa enmey | Komnbrorepne CaHJIbl
Konnany cananapet YA T Y N prep, AT
KYpBUIFbUIAPHI, OaillaHbIC OaiiylaHbIC, MYIIBTUMEINA

1.4. Ananoemul cuenanovl yu@pivlk cueHaiza mypireHoipy

Kemnreren kazipri skydenepae aHaJOrThl CHUTHaJl ajJbIMEH aHaJIOTThI-
1 dpasiK TypaeHaiprimTep (ALT) apkbutbl UG PIABIK Typre aliHaIaBIpbUIaAbL. by
nporecc 2 HeT13r1 Ke3eHHEH TYPaJibl:

< Ynriiey (cCeMIUTMpOBaHWE): aHAJIOIThl CUTHANJAH Oenriii Oip yakbIT
apaJIbIKTapbIH/IA OJIIIEMIED AITY.

+ KBaHTTay: anblHFaH eIeM/Iep/ii €H *KaKbIH CAHBIK MOHTE TIOHTEIICKTEY.

Mouican:
MukpodoH apKbLIbI )Ka3bUIFaH ABIOBIC AaHATIOTTHI TYPiHE 00JICa, OHBI KOMIIBIOTEPTE
cakTay YIIiH CUTHAJ Y3[IIKCI3 eMec, YIriiep TYpiHae nudpiaHaibl.

2. AHAJIOTTBHI cXeMaJIapAbIH Heri3ri 3JieMeHTTepi

AHATIOTTHI MEKTPOHMIBI CXeMayiap SPTYPIIi AIEKTPOHIbI KOMIIOHEHTTEPICH
Kypasabl. OpOip 3J€MEHTTIH 031H/IK MiHeTi MeH (PU3UKaJIBIK KacueTTepi 0ap. by
AIIEMEHTTEP/I1 YPHIC TYCIHY — K€3 KeJIreH aHaJIOTThl CXeMaHbl Ko0anayablH HeTi31
00JIBII TAOBLIAIEL.

2.1. Pesucmopnap

Pe3uctop — TOKTHIH ©TyiHE KeAepri >KacaWThIH TACCUBTI 3JIEKTPOHIIBIK

OJICMCHT.
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e

Hezizei kbismemmepi:



B3

> TOK MeH KepHey/i IEKTEY.
» DIIEKTP SHEPTUSACHIH KbUTy TYpiHAE Tapary.
> Ti30ekTe kepHEey OeJrimTep KKacay.

< benrini Gip TOK MOHIH OpHATy YIUIH KOJIJIaHbLIA/IbI.

2.2. Konoencamopnap

Konnencarop — eki OTKI3TIII IUIACTHMHAAAH >KOHE OJapJblH apachIHIaFbl
JIUDJIEKTPUK MaTepuaiblHAH TYPAThIH MACCUBTI 3JMeMeHT. On 3JeKTp 3apsblH
YKUHANBI )KOHE CaKTaubl.

B3

B3

Heri3ri kp13merrepi:
+ Kyar ke3iHeri TyYpaKChI3AbIKTHI TY3€Ty (KepHEYIl TYPaKTaHIBIPY ).
< TemeH HeMece KOFaphl )KUUTIKTI CUTHAJIIAPBI CY3Y.
« VIMIyabCTIK CUTHAJIAPABI TETICTEY.
< YakpIT TypakThichl 0ap Ti30exTepai Kypy (RC-raitmeprep).
2.3. Unoykmusemi xamywxanap
NHAYKTUBTIK — TOK e3repreHjae o3 ilnHAe MarHuT OpICIH TYIAbIpaThIiH
naccuBTi 35ieMeHT. OJ1 3JIEKTP PHEPrUsICHIH MAaTHUT OPICIHIE CaKTaNIbI.

*

*

*

*

Heri3ri kpi3merTepi:

< JKoFapsl )KHUTIKTI CUTHAJIAPABI CY3Y.

<+ KepHey MeH TOKTHI TYpiieHnipy (TpaHchopmaropiapaa).

+ IMIIynbCTIK TOKTApABI TETICTEY.

 DJEKTPOMAarHUTTIK OPiC apKbIIbI SHEPTUS CAKTaY.

2.4. Jluoomap

Jnoa — TOKTHI TeK Oip OaFbITTa OTKI3ETIH KapThUIal OTKI3TIII KYPBIIFHI.

*

*

*

Heri3ri kpi3meTTepi:

< Ty3eTkimTep/ie allHbIMAJIbl TOKTHI TYPAKThI TOKKA TYPIACHIIPY.

<+ Kopray cxemanapbiHja Kepi TOKTaH 3JIEMEHTTEP/1 CaKTay.

« Curnangapasl MoauuKanusiay (KJIUIIUHT, KIAMIIMAT CXeMaJlapbIHA).



2.5. Tpanzucmopnap

TpaH3ucTop — TOKTHI HEMECE KepHeynl 0acKapy apKbUIbl KYLIEHTYy HEMece
KOMMYTAallUA JKacayFa apHaJIFaH >KapThlIail ©TKI3TII KYPBUIFbI.

Heri3ri kp13mertepi:

« KymeiTkim perinae (Kili curHajiaapAsl YJIKEH CUTHAIapFa alHaIIbIpy).

<+ Kocy/eniipy KypbUIFBICH pETIHAE (KOMMYTAITus).

+ JlorukanblK cxemanapja Heri3ri 3JIeMeHT peTiH/Ie.

2.6. Onepayusnvig kywetmxiwmep (OK)

Onepanusuiblk KymenTkim (OK) — xofapel Kipic Keaeprici MeH TOMEH
HIBIFBIC KeAeprici 0ap WHTEerpajabl MHKPOCXEMa, OJl aHAJOIThl CHUTHAJIAApAbI
OHJIeyre apHaJIFaH.

Heri3ri kpi3mertepi:

Kepueyni kymeity (nuddhepeHnmanipl KipicTep apKbUIbI).
WuTerparnmst sxoHe audepeHius xacay.

Cysrinep xacay (TeMeH, KOFaphl )KOHE OpTa KHULIIKTI Cy3riiep).
+ Kommnaparopnap (CurHamgapasl CaJbICTBIPY).

®,
0.0

®,
0.0

®,
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3. AHAJIOIThI KYPBUIFBLIAPABIH KOJIAHY CAJIaJapbl

AHAJIOTTBI DJICKTPOHABI CXeMajap OpTYpPJl OMIPIIK XKoHE OHIIPICTIK
cajajap/ia MaHbI3IbI peut aTkapaasl. Cebebi, TaOuFu OpTa arbl KONTETCH CUTHAIIAD
(mpIOBIC, Temmeparypa, KbICHIM, »KapblK) — Y3MIKCI3, SFHM AHAJOITHl CHUIIATTa
6omanpl. MyHaii curHaIIapabpl OHEY YIIIH aHAJIOTThl KYPBUIFbLIAp KaKeT.

AHANOTTHI KYPBUIFBUIAPABIH HET13T1 KOJIJITaHy OaFrbITTapbl TOMEHIET1/IeH:

3.1. Ayouomexnuxa

AynuOTeXHUKA — aHaJIOTThl CXeMalapAblH €H KEH TapaJifaH KOJJAaHy
cajaJapbIHbIH Oipi.

Mbvicanoap:

< My3bIKabIK ~KYIIEUTKINTEP: DIEKTp TUTapa, MHUKPOPOH Hemece
OWHATKBIIIITApJaH aJIbIHFaH QJICi3 JBIOBIC CHUTHAJMAPBIH KYIICHTIN, OJap/sl
IUHAMHKKE JKETKI3E]1.

< DkBanaitzeprnep: JpIObIC CHUTHANAAPBIHBIH SKHUIICIH ©3TepTill, OyCHHIH
CamachlH JKaKcapTaJbl.

< AHaNOTrTHI ABIOBIC TpoIeccopiapbl: My3blka MEH NBIOBIC CHTHAJIAPBIH
apHalibl eHieysep yiuiH (peBepOepanus, 3pdexrrep) naganaHbUIaabL.

Heri3ri kypsuirbuiap: TpaH3ucTopiap, ONEpalMoOHbl  KYLICUTKILITED,
CY3TiIey cxemajaphbl.



Henikren  ananortel:  JIpIOBIC ~ TOJKBbIHAApPH ~ TaOurarTa  Y3AIKCI3
OOoNFaHABIKTAH, OJIAPABIH OHJIENY1 aHAJIOTTHI TYPJE ATIpeK Oepiiei.

3.2. batinanvic orcyienepi

Baitnanpic xyilenepiHie aHajOrThl cXeMmallap CUTHaIAapAbl Oepy KoHe
KaObLIay TIPOLIECTEPIHAE KOITaHbLIA b,

Mpuicanoap:

< PamnokaOwuigareirap:  Oyelne  TapaThUIFaH  paJdOCUTHAIIAPAbI
KaObLIAaM, oJapbl bI0bIC CUTHANAPhIHA TYPIICHIIPE/I.

« Taparkprurap: JpIObicTel HeMece OeiHeHi Oenruml Oip KUUIIKTErl
AIEKTPOMATHUTTIK TOJIKbIHAAPFAa MOAYISIUSIIAI TapaTabl.

< TeneBu3MsUIBIK KYHeNepaiH aHajorThl Monyiaepi: beiiHe >koHE IbIOBIC
CUTHaJAapbIH Oepy YIIiH KOJIaHbLIFaH.

Herisri  kypeurFbuiap:  Ocuuuisitopiap,  Cy3ruiep,  MOIYJsSTOpIap,
JETeKTOopIIap.

Henikren awnamortel: Paano MeH  Tenexabapiapia  CUTHaJIapabl
MONYJIALMSIAY JKOHE JCMOMY/ISALUsIIAy TAaOUFM TYpAE aHAJIOIThI MPOIECTEpre
cyiieHesmi.

3.3. Onuwey Kypuolizoliapbol

AnHanortel cxemanap (U3MKAJIBIK MIaMajapAbl AN OJIIeyre MYMKIHAIK
oepei.

Mpuicanoap:

+ Temmnepatypa nardukrepi: TepMucTopiap HeMece TepMmonapiap apKbLUIbI
TEMIIEpaTypaHbl aHAJIOIThl KEpHEYTe TYPJICHAIPE/I].

+ KpiceiM  emmierimrep: MUKpOMEXaHUKANBIK CEHCOpJIApD  KhICHIMIBI
aHAJIOrThl CUTHAJIFa alHAIBIPAIbI.

<+ KepHey MeH Tok emmerimrep: AMIEpMeTpiep MEH BOJIBTMETPIEP
aHAJIOTThl CUTHAJAPbI KOPCETE/].

Herisri kypsuirsuiap: CeHcopiiap, KYMIGHTKIIITEp, aHAJOTTHI JUCILICH
KYPBUIFBUIAPHI.

Henikren ananortel: Taburu Qu3MKaIBIK e3repicTepi (Temmeparypa,
KBICHIM, T.0.) Y3IIKCi3 TYp/I€ OJIIIey KEPEK, COHJBIKTAH aHAJIOTTHI OHJCY KaXKET.

3.4. backapy scyuenepi

AHATIOTTHI KYPBUIFBLIAP OHAIPICTIK KOHE aBTOMATTAHIBIPY JKYHENepiHe KUl
KOJIJIaHbLIAIbI.

Mbvicanoap:

< OHpipicTIKk perTerimTep: MpIcalbl, TeMMepaTypaHbl, >KbUIIAMIBIKTHI
HEMece KbICBIMIBI OeTisi O1p ek IIiHAe YCTall TYPAThIH KYPBUIFbLIAP.

+ Ananortet PID-perynstopmap: Kare curHambiH y3imiccis Oakputaid
OTBIPHIT, )KYHEH1 TYPAKThI YCTANIBI.

+ CBI3BIKTBI cepBoXxyHenep: KosrampIcThl HAKTHl OakpUIan OTHIPY YIIiH
aHAJIOTTHI KYIIEHTY MEH Kepi OailTaHbICThI KOJAaHAIbI.

Heri3ri kypbuirbiiap: OnepanusiiblK  KYHIEHTKIIITEp, KoMmaparopiap,
aHAJIOTTHI peJernep.

Henikren ananortel: Y3aikci3 Oakpljiay MEH JKbUIJIAM >Kayarn KanuTapy KaXeT
0oJaThIH MPOLECTEP/IC AHAJIOTTHI CXeMajap THIMAIPEK KYMBIC ICTEH/I1.



3.5. Meouyuna

MenuuuHanbIK KypbUIFbUIApAa aJaMHBIH (DU3UOJIOTHUIIBIK MapaMeTpliepid
JI971 9pi Y3UIIiCCI3 TIpKEY KaKeT. byl yIIIiH aHaJIOrThl cXemajap KOJIIaHbLIa kI,

Mbvicanoap:

< OKI' (anekrpokapauorpamma): JKypek OYIMIBIKETTEPIHIH 3JIEKTPIIK
OEJICeHIUTITIH OJIILIEHI1.

< D00l (anekrposnuedanorpamma): Mu OeICEHIUIINH aHAJIOITHl CUTHANT
peTiHJe TIpKeui.

< YIbTpaablOBbICTHIK KYpbUIFbLIap: JKoFaphl >KMUTIKT1 JbIOBIC CUTHAIAAPBIH
reHepanusian >koHe KaObUIaaiabl.

Herisri kyppurrbiap: buomenunuHambelK —ceHcopiap, KYMIEHTKImTep,
aHaJOIThI Cy3riiep.

Henikren ananortel: AnaM ar3achlHaH allbIHATBIH CUTHAJAAP Y3MIKCI3 KOHE
eTe anci3 0onaabl. COHABIKTAH OJap/bl 1971 5Ka3blll ajly YUIIH aHaJIOrThl KYLIEHTY
KOHE OHJICY KaXKeT.

4. AHAJIOTTHI JIEKTPOHUKAHBIH MAHBI3AbLJIBIFbI

+ KemnTereH HakThl oJieMJIIK cHUTHaAap (ABIOBIC, JKapblK, TEMIIepaTypa)
OacTarnKkplJla aHAJIOTThI CHITaTTa OOJIa/Ibl.

+ AHAJOITBI CXeMaJlap apKbUIbl CUTHAIBI KYIIEHTIN, TYpACHAIPIN, OHaeH
OapbIn UG PILIK Kykenepre oepeni.

« udpaplk KypbUIFBUIAPABIH €31 1€ aHaJOrThl JJIEMEHTTEpPre TOYeIi
(MpICanbl, TUGPABIK KYPBUIFbUIAPJAFbl aHAJOTTHI-IU(PIBIK TYpPIACHAIPTimTep —
ALIT).

CoHnpIKTaH, 3aMaHayd WHXEHEp MEH TEXHHK YIIiH  aHaJOTThI
AJICKTPOHMKAHBIH HET13/IEPIH TYCIHY — 6T¢ MaHBI3/IbI.

Binimai OexiTyre apHajiran cypakrap

1. AHanmOTrTHI )kKoHE MUQPPIBIK CUTHAIIAP/IBIH HET13T1 allbIpMaIIbUIBIFEI HEe?

2. AHaNOTrThl CUTHAJABIH Y3IIKCI3IIrT HEeH1 Outaipei?

3. Pe3ucTtop MeH KOHIEHCATOPIBIH aHAJIOTThl CXeMaIaFbl PoIli KaH1an?

4. Jlvon mieH TpaH3UCTOPBIH KYMBIC IPUHITUTITEPIH aTaHbI3.

5. Kaii cananapma aHamorThl KYpbUIFbIIAP KOOIPEK KOJAHBLIA b ?

6. Henikren aHamorThl AMEKTPOHHMKAHBI TYCIHY HHQPIBIK KyHenep YImiH
MaHBI3/bI?

KopbITbIHABI:

AHANIOTTHI JJIEKTPOHWKA — TAaOWUFW CUTHAIJAPAbl KaObLIIay, OHJIEY >KOHE
TYPJACHIIPY YIIIH KaKeT HeT13T1 cana. byrinri nopicte 613 aHATIOTTHI )KoHE UM PIBIK
CUTHAJIJIAPIBIH, albIPMAITBUTBIFBIH, HETI3T1 aHAJIOTThI DJIEMEHTTEP/I1 )KOHE OJIap IbIH
KOJIJIaHy cajajapblH KapacThIpAbIK. KenTereH HAKTBHl ONeMIIK KyObUIBICTAp
aHAJIOTTHI CHIATTa OONFAHABIKTaH, WH)XKCHEpJEp YVIIiH aHAJOTThl CXeMaJapIblH
KYMBICBIH TYCIHY ©T€ MaHbI3Ibl. byn OulIM UIbIHANBI CUTHANJIAPMEH >KYMBIC



icTeyre, KypbUIFbUIAPABIH TUIMIUIINIH apTThIpyFa *OHE 3aMaHayd 3JIEKTPOHbI
KYHeNepliH HET131H TepeH YFbIHyFa MYMKIHAIK Oepel.
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