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@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
OI'OC BO no nampasnenuto noarotoBku 12.03.05 JlazepHasi TeXHUKA W JIa3€pHBIE TEXHOJIOTHH,
yTBEpKJACHHOTO MpukazoM Munooprayku ot 19.09.2017 Ne 951

ComnacoBaHue U yTBEPKACHUE

OTBeTCTBEHHOE aTa, IPOTOKOJI
Ne | [Togpaznenenue DUO Busa Jlara, np
JIALIO (Ipu HaNMUYUN)
1 taxysbrer IIpencenarens Topmmna U. I1. Paccmotpeno | 15.01.2025, Ne
OnTHieckoro | yyeporo coBera 2/24-25
IPHUOOPOCTPOCHUS (bakynsTeTa




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

OIIK-3 OIIK-3. CmocobeH MpoOBOAUTH SKCICPUMEHTAIBHBIC WCCICAOBAHUS W HW3MEPCHHS,
oOpabaThiBaTh U MPEACTABIATH MOITYYEHHbIE NAaHHBIE C yYETOM CIEeUU(PUKH METOIOB U CPENICTB
JIa3€pPHBIX UCCIICIOBAHUIN U U3MEPEHUI

OIIK-3.1 OIIK-3.1.Crtocobern BbIOMpaTh W HCIOIB30BaTh COOTBETCTBYIOIIHE PECYPCHI,
COBpEMEHHBIE METOIUKM U O0OpyIOBaHHE [ MPOBEIACHHS  DKCIEPUMEHTAIbHBIX
WCCIIEIOBAHUI U UBMEPEHUIN
3namo:
OIIK-3.1/3u4 IlpuHIMIBI TOCTPOCHUS M COCTaB ONTHYECKUX M ONTHKO-JIEKTPOHHBIX
npruOOPOB U KOMITJIEKCOB.
Ymemns:
OIIK-3.1/¥YM2  Ananu3upoBarh (PyHKIIMOHAJIbHBIE ¥ TMPUHIUIHAIBHBICE CXEMBI
ONTUYECKUX KOHTPOJIBHO - U3MEPUTEIBHBIX YCTPOUCTB U 00OCHOBBIBATh TPEOOBAHUS K
UX OINTHYECKUM U METPOJOTHYECKUM xapakrepuctukaMm. OIleHUBaTh YpOBEHb
TEXHUYECKOTO u TEXHOJIOTHYECKOTO MoTeHIMaNa OpraHu3aluu
(OpraHu3anuii-KOHTPAreHTOB), HEOOXOAMMBIMA  JUIsl HM3TOTOBJICHHUS OCHACTKH H
CHelHMalbHOTO MHCTpyMeHTa Mcmomnb3oBarh npodeccroHanbHble MaKeThl MPHUKIATHBIX
nporpaMM  JUIsl  TPOEKTUPOBAHUS W KOHCTPYMPOBAHMSI ~ ONTHYECKUX U
OINITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB M CHCTEMBI JIEKTPOHHOTO JTOKYMEHTO
obopora
Braoems:
OIIK-3.1/HB3 IlpumeHsATH TNepeaoBOM HWHKEHEPHBIA OMBIT TMPH MPOCKTHPOBAHUU U
KOHCTPYHUPOBAHUU ONTUYECKUX M ONTHKO-3JIEKTPOHHBIX TPUOOPOB U KOMILJIEKCOB.

OIIK-3.2 OIIK-3.2. Cnocoben oOpabarbiBaTh W TPEICTaBIATH  TOJyYCHHBIC
AKCTIEPUMEHTAIBHBIC JAHHBIC IS TIOTY4YEeHUSI 000CHOBAHHBIX BHIBOJIOB

3name:

OIIK-3.2/303 ®usuveckue OCHOBBHI M TPHHIUIBI MMOCTPOSHUS ONMTHKO-JICKTPOHHBIX
puOOpPOB M CUCTEM PA3IUYHOTO HA3HAUEHUS.

OIIK-3.2/384 OcHOBHBIE XapaKTEPUCTUKH M CBOMCTBA ONTHUYECKOTO U3ITyICHHS.
Ymemns:

OIIK-3.2/¥YM3 TlpumeHSTh TEPEeIOBOW WHKEHEPHBIM OMNBIT TMPH MPOSKTHUPOBAHUU U
KOHCTPYHUPOBAHUU ONTUYECKUX M ONTHKO-3JIEKTPOHHBIX TPUOOPOB M KOMILJIEKCOB.

Braoems:

OIIK-3.2/HB3 CnocoOGHOCTBIO K BBIOOpY ONTHUMAIbHOIO MeETOAa M pa3paboTke
pOrpaMM SKCIIEPUMEHTATBHBIX UCCIICIOBAHUH.

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemeble YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpPOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHS)
MIPOrpaMMBbI




OIIK-3 OIIK-3. [osbimennsiii  (MJIK OIIK-3.1 OIIK-3.1.CriocobeH BbIOUpaTh 1

CniocobeH npoBOAUTH UCII0JIb30BaTh COOTBETCTBYIOINE PECYPCHI, COBPEMEHHBIE

HKCTIEPUMEHTAJIbHbIE METOJIMKU 1 000py/I0BaHKE IS IPOBEICHUS

UCCIIEIOBaHUS U HKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUIN U U3MEPEHUI

U3MEpEeHus,

o0OpabarsIBaTh U 3HaTh:

MIPEACTABIIATh OI1K-3.1/3u4 IIpuHIMIBI TOCTPOCHUS U COCTAB

MOJTyYCHHBIE JaHHBIE C ONITUYECKHUX M ONTUKO-3ICKTPOHHBIX IPUOOPOB U

YUETOM CIEI(PHUKH KOMIIJIEKCOB.

METOOB U CPEACTB YMeTs:

Ja3epHBIX OIIK-3.1/¥YM2 Ananu3upoBaTh (yHKIIMOHAIBHBIC U

UCCIICIOBAaHUN U NPUHIUITHAATIBHBIE CXEMBI ONITUYECKUX KOHTPOJIBHO -

U3MEpEeHui U3MEPUTENEHBIX YCTPOUCTB M 000CHOBBIBATH TPEOOBAHHS
K UX ONITUYECKUM U METPOJIOTMYECKUM XapaKTEPUCTHKAM.
OrneHuBaTh ypOBEHb TEXHUYECKOTO M TEXHOJIOTHYECKOTO
NOTEHIMala OpraHu3aluy (OpraHu3aluii-KOHTPareHToB),
HEOOXOIUMBIH JIJIs1 U3TOTOBJICHUSI OCHACTKHU U
CHeNHaIbHOTO HHCTpYMeHTa Vcnonp30BaTh
npodeccruoHalIbHbIE TAKEThI MPUKIIAAHBIX TPOTPAMM IS
POEKTHUPOBAHUS U KOHCTPYHPOBAHUS ONTHUECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB U
CHCTEMBI AIIEKTPOHHOTO JOKYMEHTO 000poTa

Bnagers:

OIIK-3.1/HB3 IIpuMeHATh nepe1oBOi HHKEHEPHBII OMBIT
IPY IPOEKTUPOBAHUH U KOHCTPYUPOBAHUH ONTUYECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMILIEKCOB.

OIIK-3 OIIK-3. [ToBpIIEHHBIN

Crioco6eH mpoBOIUTH

HKCIIEPUMEHTAIbHbIE

UCCIIeIOBaHUS U

U3MEpeHus,

oOpabarsIBaTh U MK OIIK-3.2 OIIK-3.2. CnocoGen oOpabarbIBaTh 1

HPEICTABIIATh NPEACTaBIATh MOJTYYECHHBIE SKCTIEPUMEHTAIbHbIC JaHHbIE

MOJTyYEHHBIE JaHHbIE C
y4eToM crienuuku
METOZIOB U CPEICTB
Ja3epHbIX
HUCCIIeqOBaHUN U
U3MEpPEHUI

AJId TIOJTy4YCHUA 000CHOBAaHHBIX BBIBOJOB

3HaTh:
OI1K-3.2/3u3 ®u3ndeckrue OCHOBHI M MPUHITUIIBI
MOCTPOEHUS ONTUKO-3IIEKTPOHHBIX TPHOOPOB U CHCTEM
pa3IMYHOTO HA3HAYCHMUSI.
OIIK-3.2/384 OcHOBHBIE XapaKTEPUCTHUKH M CBOMCTBA
ONTUYECKOTO U3ITyUYEHUSI.
YMerTsb:
OIIK-3.2/YM3 TlpuMeHsTh IEpEeI0BON MHXEHEPHBIN OIIBIT
IPU IPOEKTUPOBAHUU U KOHCTPYHUPOBAHUU ONTUYECKUX U
OINITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.
Bnanets:
OIIK-3.2/HB3 CriocoGHOCTHIO K BEIOOPY ONTHUMATIBHOTO
MeTo/a U pa3paboTKe MPOrpaMM SKCIEPUMEHTAIbHBIX
HUCCIIEJOBaHUH.




bazosniit

MK OIIK-3.1 OIIK-3.1.CnocobeH BeIOMpaTh U
HCIIOJIB30BaTh COOTBETCTBYIOLIHNE PECYPCHI, COBPEMEHHBIE
METOAMKYU ¥ 000PYI0BaHKE IS IPOBEICHUS
AKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI U UBMEPEHUI

3HaTh:
OI1K-3.1/3u4 IIpuHIMIBI TOCTPOCHUS U COCTAB
ONITUYECKHUX M ONTUKO-3ICKTPOHHBIX IPUOOPOB U
KOMIIJIEKCOB.

YMmeTs:
OIIK-3.1/¥YM2 Ananu3upoBaTh (yHKIIMOHAIBHBIC U
IPUHLUINNAIBHBIE CXEMBI ONITHYECKUX KOHTPOJIBHO -
U3MEPUTENEHBIX YCTPOUCTB M 000CHOBBIBATH TPEOOBAHHS
K UX ONTHYECKUM M METPOJIOTUUYECKUM XapPAKTEPUCTUKAM.
OneHuBarh ypoBEHb TEXHUYECKOTO U TEXHOIOIMUECKOTO
NOTEHIMala OpraHu3aluy (OpraHu3aluii-KOHTPareHToB),
HEOOXOIUMBIH JIJIs1 U3TOTOBJICHUSI OCHACTKHU U
CHeualbHOro MHCTpyMeHTa Mcnonb3oBars
npodeccruoHalIbHbIE TAKEThI MPUKIIAAHBIX TPOTPAMM IS
IIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONITUYECKUX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB U
CHCTEMBI AIIEKTPOHHOTO JOKYMEHTO 000poTa

bazosnii

MK OIIK-3.2 OIIK-3.2. CnocoGen oOpabarbIBaTh 1
NPEACTABIATH MOJTYYCHHBIE SKCTIEPUMEHTAIbHbIE JaHHbIC
JUISL IOTY4Y€HUsI 000CHOBAHHBIX BHIBOJIOB

3HaThb:
OI1K-3.2/3u3 ®u3ndeckrue OCHOBHI M MPUHITUIIBI
MOCTPOEHUS ONTUKO-3IIEKTPOHHBIX TPHOOPOB U CHCTEM
Pa3IUYHOTO Ha3HAYCHHSI.

OIIK-3.2/384 OcHOBHBIE XapaKTEPUCTHUKH M CBOMCTBA
ONTUYECKOTO U3ITyUYEHUSI.

YMerTsb:
OIIK-3.2/YM3 TlpuMeHsTh IEpEeI0BON MHXEHEPHBIN OIIBIT
U IPOEKTUPOBAHUU U KOHCTPYHUPOBAHUU ONTUYECKUX U
OTNITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.

[ToporoBbiii

NJIK OIIK-3.1 OIIK-3.1.Criocoben BeIOMpaTh U
UCIIOJIb30BaTh COOTBETCTBYIOIINE PECYPChI, COBPEMEHHBIE
METOAMKHU 1 000pyI0BaHHE IS IPOBEACHUS
SKCIIEPUMEHTAIBHBIX UCCIIEI0OBAHUN U U3MEPEHUI

3HaTh:
OIIK-3.1/384 [TpuHIUTIBI TOCTPOCHHS M COCTAB
ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX IPUOOPOB U
KOMILJIEKCOB.




[Toporossiii
MK OIIK-3.2 OIIK-3.2. CnocoGen oOpabarbIBaTh 1
NPEACTABIATH MOJTYYECHHBIE SKCTIEPUMEHTAIbHbIEC JaHHbIE
JUISL IOJTY4Y€HUsI 000CHOBAHHBIX BHIBOJIOB

3HaThb:
OI1K-3.2/3u3 ®u3ndeckrue OCHOBHI M MPUHITUIIBI
MOCTPOEHUS ONTUKO-3IIEKTPOHHBIX TPHOOPOB U CHCTEM
Pa3IUYHOTO Ha3HAYCHHSI.

OIIK-3.2/384 OcHOBHBIE XapaKTEPUCTUKH M CBOMCTBA
ONTUYECKOTO U3ITyUYEHUSI.

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb copmupobanasix NIK/3VB)

3ayTeHo

OIIK-3.1 OIIK-3.1.CnocoGeH BEIOMpATh U UCIIOJIb30BAThH
COOTBETCTBYIOIIUE PECYPChI, COBPEMEHHbIE METOJIMKU U 000pyAOBaHUE ISt
MPOBEACHUSI SKCIIEPUMEHTANBHBIX UCCIIEOBaHUN U U3MEPEHUN
OIIK-3.1/384 [TpuHIIUIIBI TOCTPOCHUS U COCTAB ONTUYECKUX U
OTNITHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMITJIEKCOB.

OIIK-3.2 OIIK-3.2. Cnocoben oOpabarbIiBaTh U IPEICTABIATD
MOJTyYeHHbIE HKCIIEPUMEHTAaJIbHbIE JAHHbIE JIJIS OTY4YeHHs] 000CHOBAaHHBIX
BBIBOJIOB
OIIK-3.2/384 OcHOBHBIE XapaKTEPUCTUKH M CBOMCTBA ONTHUUYECKOTO U3ITyICHHS.
OIIK-3.2/303 ®usndeckue OCHOBBI M MPUHIIAITHI TTOCTPOCHHUS
ONTHUKO-3JIEKTPOHHBIX PUOOPOB U CUCTEM PA3IMUYHOTO Ha3HAYCHHUS.

He 3auteno

Pesynbrarsl 00yueHust He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUIIINHE

Bun xonTposns

®dopma koHTPOIIs/O1IEHOYHOE CPENCTBO

Texyuui KOHTPOJIb

IIpomesxyTouHas 3ager
arTecranus
Bua koHTpOJISI/ HCOJIB3yeMble
Ne HaumeHoBanue pasiea Kourtposupyem OlICHOYHbIE MATEPUAJIBI
n/n bie U1K . TIpoMexyT.
Texymmi
arTrecranus
1 |Knaccuduxkarus mpubopoB OIIK-3.1 3auer
HAay4YHOU W MPUKIIATHON OIIK-3.2
dbotorpaduu. Cxema
dhoTorpaduieckoro mporecca,
BUJIBI (hOTOMATEPHAIIOB U OCHOBBI
CEHCUTOMETPUU
2 |Knaccudukanum u kouctpykmuun |OITK-3.1 3auer
¢doroammaparos. O0mias cxema OIIK-3.2
¢doroanmapara
3 |DoTonpHUHALICKHOCTH U UX OIIK-3.1 3auer
MPUMEHEHHUE. OIIK-3.2




4 |Ludposas ¢pororpadus. OIIK-3.1 3auer
KoHCTpyKIMM U TEXHUYECKHE OIIK-3.2
XapaKTePUCTUKHA COBPEMEHHBIX
uGpoBbIX (poToanmapaTon

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnoxk mpoBeeHMsT TNPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
MPOMEXYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaMm OakajlaBpuaTa, HMporpaMMaM CIHEIHATUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHMs «MOCKOBCKHI TOCYJapCTBEHHBIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE NPOMEKYTOUHOM aTTECTALIN.
- TlonoxxeHneM O MOPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TMPOMEXKYTOUHOW arTecTalmuud OOydalomMxcs C INPUMEHEHHEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QenepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeNbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem, 6 cemecmp.

6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

6 cemecmp, 3auem
Koumponupyemvie M/[K: OIIK-3.1 OIIK-3.2
Bonpocsl/3ananus:

1. CnocobeH mpoBOIUTH SKCIIEPUMEHTAIbHbIE UCCIIeIOBaHUS U U3MEpPEeHHs], 00padaThiBaTh U
MPEJICTABIISTH MOJIyY€HHbIE JaHHBIE C YYETOM CIEHU(DUKU ONITHUECKUX U3MEPEHUI
1. Krmaccudpukanuss wmetomoB U mpuHOOpPOB mpukiIaaHod ¢otorpaduu ( mo cmocobam
SKCITOHUPOBAHMS ).
2. MHcropuueckme © HAyYHO-TEXHUYECKHE MPEANOCHUIKM w300peTeHus ¢GoTorpaguieckux
nporeccoB Jlarepa u Heenca (mareporunus) u Tanp00Ta (TAIBOOTHITNS MITH KAJTOTHUIINSA).
3. ®otorpadudeckue marepuaisl Ha ocHoBe AgHal. Teopus ['epau-Motta. OOpa3oBaHue CKPBITOTO
HU300paKeHHUS.
4. HeraTuBHO-ITO3UTUBHBIN MPOLIECC.
5. OCHOBBI CEHCHUTOMETPUM HETaTHBHBIX YEpHO-0eNbIX (oToMaTepuanoB. XapaKTepucTHUecKas
KpHUBasi, 9yBCTBUTEILHOCTh, KOAP(GUIIMEHT KOHTPACTHOCTH, (poTorpaduueckas mupoTa.
6. CrucTeMbl CEHCUTOMETPHH.
7. CtpoeHne 4YepHO-OenbIX HETaTUBHBIX (oTomarepuanoB. Byans, paspemaromnias criocoOHOCTH,
IPaHyISIPHOCTb.
8. Meronuka pacuera SKCIO3MIIMOHHBIX IMapaMeTpoB (otorpaduyeckoit perucrpanun. IpdexT
[IBapmumiabaa.
9. L1BeTHble HeratuBHbIe (poToMarepuanbl. CTpoeHHE IBETHBIX HEraTUBHBIX (hOTOMATEPHAIIOB.
10. OcoGeHHOCTH CEHCUTOMETPHH IIBETHHIX (oTomMarepuanoB. [lomydeHne 1BETHOTO MO3UTHBHOTO
U300paKeHHUS.
11. KoHCTpYKITMY MIKaJIBLHOTO, TaJTbHOMEPHOTO U 3€pKaIbHOTO (hOTOAIIapaToB.
12. BeicokockopocTHas otorpadus u potoxponorpadus ¢ ucrnonbzoBanueMm D0I1oB,




CoBpemenHble kKamepbl. VX TeXHUUECKHE XapaKTePUCTHKU.

13. UmmynbcHas xponodotorpadus, hotorpadus u kuanemarorpadus. CoOBpeMEHHbIE UMITYJIbCHBIE
KaMephbl; TEXHUYECKHUE XapaKTEPUCTUKH.

14. Metonbl uccneqOBaHUS ONTHYECKUX HEOAHOPOAHOCTEW: CBETALICHUCS TOYKU, NUIMPEH-METOI,
uHTepdepeHITMOHHBIA. [IpUHITUITBI TOCTPOCHUS TPUOOPOB.

15. 3arBopel. Knaccudpukanus. IddexktnBHOEC BpeMsi SKCIOHUPOBAHUS, KOADDHUIIMEHT MOJIE3HOTO
JEWCTBUA 3aTBOPA.

16. KoHCTpYKIIMM OCHOBHBIX THUIIOB 3aTBOPOB.

17. Hudpossie hotoanmapatsl. [[3C-marpunia coBpemenHoro ¢otoanmapara. Marpuiibl ¢ GUIETPOM
Baiiepa, Transend, Faveon, Faveon Quatro u nip.

18. Cucremspl crabunmzanuu u3o0paxeHus. ONTHYECKUM JIIEMEHTOM OOBEKTHBA, CIIBUTOM
MaTpHuIlsl, TH(GpoBoit 00pabOTKOM H300paKEHUSI.

19. UudopmarmoHHbie XapaKTEepPUCTUKH aHAJIOTOBBIX (IJIEHOYHBIX) W IU(POBBIX (HOTOAIIAPATOB.
Jly6una undopmaruu, o0bemM nHGOPMAIINKA, MOIITHOCTh HH(GOPMAIIHH.

20. Bunouckarenu mupoBsixX (hoTanmaparos.

21. Metoas! 1 ycTpoiicTBa OKYCHPOBKH OOBEKTUBOB ITU(PPOBBIX (poToanmaparos.

22. OCHOBHBIE TUITBI 0aHOHETOB MU(POBBIX 3€PKATBHBIX U CUCTEMHBIX (POTOAIIPATOB.
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