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1. HEJIU U 3AJJAYU JUCHUIIIAHBI

1.1. Hesan aucuMnInHbI

O3HAaKOMUTH CTYAEHTa C METOAAMHU U CPEACTBAMU MOJEIMPOBAHUS U aHAJIM3A
AIEKTPOMAarHUTHOU COBMECTUMOCTH (BOMC) npu KOHCTPYHUPOBAaHNUH
paanosnekTpoHHbix cpeacts (POC), nmpuoOpereHHe KOMMIETEHIMI s PEIICHHS
3a/1a4 HaJIEKHOCTHOTO (DYHKIIMOHUPOBAHUS B YCJIOBHSX JACHCTBUS Ha ammapaTrypy
IPEIHAMEPEHHBIX U HENPEJHAMEPEHHBIX JJIEKTPOMATHUTHBIX IOMEX U PadOTHI
anmnapaTtyphbl B CJIOKHBIX 3JIEKTPOMAarHUTHBIX Cpelax.

1.2. 3agauyn ocBOEHHUS TUCIUIIINHBI

B pe3ynbraTte 0CBOCHUS TUCHMILUIMHBI CTYIEHT JOJKEH:

3HaTh: COJIEp)KaHHE TMPOOJIEMbI TIOSBJICHHUS DJJICKTPOMArHUTHBIX IIOMEX B
CUCTEME paclpeliefieHus] MNUTaHUs JJICKTPOHHOM  ammaparypbl;  CTPYKTYpY,
MapaMeTphbl U XapaKTEPUCTUKHU CUCTEMbI pacipeeieHus MUTAHUS;

YMETh: BBHITIOJHATh Pa3BsI3Ky B CHUCTEME paclpee/ieHUs] TUTaHusl; MPOBOIUTH
pa3MenieHrne U MOHTaK KOMIIOHEHTOB ITOMEXOTO/IaBICHUS;

MMETh HaBBIKM pPabOThl CO CTpAaTeTUEW NOAABIEHUS MOMEX B CHCTEMax
pacrpeieneHus MUTaHus PU MPOCKTUPOBAHUM TIEYATHBIX Y3JI0B.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Juciurnaa « MoaenupoBaHue U aHaIU3 JIEKTPOMAarHUTHONM COBMECTUMOCTHU
POC» otHOCHMTCAS K AUCIHUIUIMHAM Y4e€OHOTO TUIaHa W3 4YacTH, (OpMHPYEMOi
YYaCTHHUKaMU O0pa30BaTEIbHBIX OTHOIICHUW. J(MCIMIUIMHA HU3y4aeTCs B TPEThEM
ceMecTpe.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHMUA 110
JAACIHUIIJIMHE

[Ipomecc  m3ydeHuWs  OUCHUILIMHBI  «MopaenmupoBaHue W aHAIH3
ANEKTPOMArHUTHOM  coBMmecTuMoctu POCy»  wHampaBieH Ha (opmupoBaHue
CIEAYIOIMNX KOMIIETCHIIUI:

[IK-2 - cmocoben paspabaTeiBaTh 3(PGEKTUBHBIE aNTOPUTMBI PEIICHUS
chOpMYTUPOBAHHBIX  3aJad C  HMCHOJIb30BAaHMEM  COBPEMEHHBIX  SI3BIKOB
MPOTPaMMUPOBAHUS M 00ECIIEYNBATh UX MPOTPAMMHYIO peaTn3alluio.

Kowmme- Pe3ynbrarel 00ydeHus, XapakTepu3yroume
TEHLIMS c(hOpPMHPOBAHHOCTH KOMITETEHIIUU

[IK-2 | - 3Haet MeToabl pa3paboTku 3PGEKTUBHBIX ANTOPUTMOB PEIICHUS
Hay4HO-UCCIIeI0BATEIBCKUX 33]1a4;
- YMEeT UCIOJIb30BaTh AJITOPUTMBI PEIICHHSI HCCIISIOBATEIBCKUX 3a71a4 C




HCIIOJBb30BaAHUCM COBPCMCHHBIX S3BIKOB IIPOIpaMMHUPOBAHUSA
- B1aACCT HaBbIKaMHU p33pa6OTKI/I CTPAaTCT U MCTOL0JIOTUH
HCCICOAOBaHUA KOHCTp}IKI_II/Iﬁ QJICKTPOHHBIX CPCACTB U TCXHOJIOTUICCKUX

POIIECCOB.

4. OFBEM JUCHUATLIMHBI (MOIYJIS)

OO6m1ast TPyI0€MKOCTh AUCHUTIIMHBI «MoAeIMpOBaHUE U aHATU3

3HCKTpOMaFHHTHOﬁ coBMmecTuMocTH POCy» cocTaBisieT 5 3aUeTHBIX CANHUII.

Pacnpenenenne Tpy10€MKOCTH AUCHUIUIMHBI IO BUIAM 3aHATHI

OuynHas dhopma oOyueHHs

Bun yaeOHo# paboTh Bcero Cemectp
4acoB 3
AyauTopHble 3aHATHS (BCEro) 63 63
B Tom uncre:
Jlexkn 9 9
[Tpaktueckue 3auarus (113) 18 18
JlabopaTtopHsbie pabotsl (JIP) 36 36
CamocrosTesibHast padora 81 81
KypcoBoit mpoekT +
KoHTpoib 36 36
Bua npoMeXyTOYHOM aTTecTaluu — 9K3aMEeH +
OO6m1as Tpy10€MKOCTh yac 180 180
3a4. €. 5 5
3aounas hopma 00yyeHuUsI
Bun yaeOHo# paboTh Bcero CemecTtp
4acoB 4
AyAUTOpPHBIE 3aHATHSA (BCEro) 16 16
B Tom uncre:
Jlexuun 4 4
ITpaktuueckue 3ansatus (113)
JlaGopatopHbie pabotsl (JIP) 12 12
CamocTosiTesibHasi paboTa 155 155
KypcoBoit mpoekT +
KonTtpois 9 9
Bua npoMeXyToYHOM aTTecTaluu — 9K3aMEeH +
OO6m1ast TPy10€EMKOCTh qac 180 180
3a4. €. 5 5




5. CTPYKTYPA U COAEPKAHUE JUCIUITJINHBI

Ounas ¢opma o0yueHust

Bup yueGHO# Harpy3Kku U UX
TPYJI0OEMKOCTh B 4acax
[} (&)
S = 2
Ne =l 5 = T 8
wn HaumenoBanue pasnena AUCHUTUINHBI Cemectp| = 8= 22| o 2
= g =2
E|ES| 8¢ B ¢
E 5| &< 5
= z 0| S = 8
= <
== &
DJNEeKTPOMarHUTHBIC TIOMEXH B CHCTEME
1 | pacnpenenenus MUTaHUsS SIESKTPOHHOM 3 1 2 6 13
anmaparypsl
) CtpykTypa, napamMeTphl U XapaKTepPUCTUKU 3 ) 4 6 17
CHCTEMBI pacipeesICHHs] MU TAHHS
Pa3Bsizka B cucteme pacnpeaenacHus
3 pactip 3 2 | 4 6 | 17
MTUTAHUS
Paszmenienne 1 MOHTaX KOMIIOHEHTOB
4 3 2 4 9 17
TIOMEXOII0IABICHHS
Crparerust noJaBJIeHUs TIOMEX B CUCTEMaxX
5 | pacupeneneHus MATAHUS MTPU 3 2 4 9 17
IPOEKTUPOBAHNH TICUYATHBIX y3JIOB
Hroro 9 18 36 81 | 180
3aounasi gopma o0yueHust
Bun yueGHO# Harpys3ku u Ux
TPYIOEMKOCTh B Yacax
[} (&)
S ) @
Ne = 5 = T 8
i HammeHoBanue pasnena JUCIUTUINHBI Cemectp| & 8= 22| o 2
= T g &
E|EE| 8¢ 6 ¢
C = &< s
= < 2 o 8
s t<)
S M
= =
DJIEeKTPOMarHUTHBIC TIOMEXH B CHCTEME
1 | pacnipenesneHus NUTaHUS SIEKTPOHHOM 3 0,5 1,5 31
anmaparypsl
5 CtpykTypa, mapaMeTpbl U XapaKTePUCTUKU 3 0.5 15 31
CHCTEMBI pacipe/IesICHHs] MATAHHSI ’ ’
Pa3Bsi3ka B cucTeme pacrpeneneHus
3 pactip 3 1 30| 31
TUTAHUSI
4 Pa3zmenienne 1 MOHTa)X KOMIIOHEHTOB 3 1 3 31
TTOMEXOIIOJIABJICHUS
Crparerus moJaBIeHUs TIOMEX B CHCTEMAax
5 | pactpeneneHys MUTaHUS IPU 3 1 3 31
MIPOEKTUPOBAHNY TIEUYATHBIX y3JIOB
Hroro 4 12 | 155 | 180




5.1 Jleknun
Ounas ¢popma o0yueHust

O6bem
Tema u coepKaHue JEKINU
4acoB
3 cemecTp 9
3JICKTpOMaFHI/ITHbIe IIOMEXH B CUCTEME pacnpeac/JicHusd INTAHUA 1
3JICKTPOHHOM aNNapaTypbl
DnekTpomarauTHbie noMexu. Bayrpucucremuas OMC. CocTaB cUCTEMBI
1 pacnpenenenus nutanus. CHHXpOHHbIE KOMMYTAIIMOHHBIE IOMEXHU. 1
ITporpammupoBanue pexxuma notpedaeHus. OCOOeHHOCTH BO3HUKHOBEHUS
nomex B CPII ASIC.
Crpykrypa, napamMerpbl 1 XapaKTEePUCTHUKHN CHCTEMbI )
pacnpeae/ieHusi NUTAHUS.
Crpykrypa cuctemsl pacnpezeneHus nuranus. [lonHoe conpoTusieHue
CUCTEMBI pacIpeieicHus MUTaHus. THAyKTUBHOCTD IIMHBI TUTaHUS.
2 [Tapametpsl BbiBO10B KOpitycoB UMC. MHIyKTUBHOCTb TOMOJIOIMUECKUX 2
cermMeHTOB 1ieneit nutanus B MIIIL. [InanapHbIi KOHJEHCATOP U €T0
apaMeTpsl
Pa3Bsizka B cucreme pacnpeaejaeHus NUTAHUA. 2
[TapameTpsl pa3BA3bIBAIOIINAX KOHIEHCATOPOB. YacTOTHBIE XapaKTEPUCTUKH
3 pa3BsI3bIBAIOIIMX KOHIEHCATOPOB. BhIOOP pa3Bsa3bIBAIONINX KOHIEHCATOPOB. )
KoHcTpykunn pa3sssbiBaromux KonaeHcaropos. Maaykrusaoctu u LC-
(GWIBTPHI B LENSIX TUTAHUSL.
Pa3MemeHHe U MOHTAK KOMIIOHCHTOB IIOMEXO0NMOdaBJICHUS. 2
Bnusinue napaMeTpoB MOHTaKa pa3BsA3bIBAIOIIUX KOHJIEHCATOPOB.
TpeboBanust K MOHTaXXy KOMIIOHEHTOB [TOMEXOIOaBIeHus. PekoMeHianuu
4 10 pa3MELICHHUIO Pa3BA3bIBAIOLINX KOHIEHCATOPOB. BriOOp )
MECTOIIOJIOKEHHSI KOHJIEHCATOPOB IS YJIy4IIEHUS JIOKaIbHON Pa3BsA3KH.
[IpaBuiia MOHTa)ka KOH/IEHCATOPOB. Y CTAHOBKA MPOXOHBIX
KOHJICHCATOPOB. Y MEHbIIECHHUE IUIOIAH 110 KOHAEHCATOPBI.
CTpaTerm{ MOAABJCHHUS IMMOMEX B CUCTEMAX pacnpeacJiCcHUs IMIHTAaHUA 2
NPH NPOEKTHPOBAHMH NEYATHBIX Y3JI0B.
Meroauka onpeneneHus eMkoctu konjaencaropos CPII. YTounenue
€MKOCTH pa3Bsa3bIBatonx koHaeHcatopos st CBUC. O6ocHoBaHue
5 MpOoeKTHbIX pemeHuil. Texnuka npoexktuposanus CPII. Metonuka 2
¢dbopmupoBaHus TPOGUIIS MOTHOTO CONPOTUBIICHUS
st BUC.
Hroro 9
3aounasi gpopma o0OyueHust
O6bem
Tema u conepxanue JCKIUU
4acoB
3 cemecTp 4
3JI€KTpOMaFHI/ITHLIe IIOMEXH B CUCTEME pacnpeac/JicHusd INTAHUA 0.5
3JIEKTPOHHOM annapaTypsbl ’
OnexTpoMarauTHbele noMexu. Bayrpucucremuas OMC. CocTaB cucTeMsl
1 pacnpenenenus nutaHus. CHHXpOHHbIE KOMMYTAIIHOHHBIE TOMEXHU. 0,5

HpOPpaMMI/IpOBaHI/IC PECKHUMaA HOTpe6J'ICHI/IH. Oco0EHHOCTH BOBHUKHOBCHUS




‘ nomex B CPII ASIC.

CTpykTypa, napaMmeTpbl U XapaKTePUCTUKHN CHCTEMbI
pacnpejejeHusi IUTAHUS.

0,5

CrpykTypa cucremsl pacupeneneHus nuranus. [lonHoe conporuBieHue
CUCTEMBI pacripeesieHusi nuTaHus. MTHAyKTUBHOCTh IIMHBI TUTAHUS.

2 [TapameTpsl BeiBo10B KOpriycoB UMC. MHIYKTUBHOCTH TOMOJOTMYECKHUX
cermeHTOB Lener nutanusa B MIIII. [LnanapHblii KOHIEHCATOP U €Tr0
rapameTpbl

0,5

Pa3Ba3ka B cucreme pacupeacjacHusi MuTaHusl.

[TapameTpsl pa3BA3BIBAIOIINUX KOHIEHCATOPOB. YacTOTHBIE XapaKTEPUCTUKH
Pa3BsI3BIBAIOIINX KOHICHCATOPOB. BHIOOP pa3BsA3bIBAIONINX KOHICHCATOPOB.
KoncTpykuun paszsi3biBatoiux kKoHjaeHcatopoB. MuaykrtusHoctu u LC-
(GUIBTPHI B LIETSAX MHTAHUS.

Pa3MmelneHne 1 MOHTAK KOMIIOHEHTOB IIOMEXO0I0aBJICHMS.

BnusiHue napamMeTpoB MOHTaXka Pa3Bs3bIBAIOLINX KOH/IEHCATOPOB.
TpeboBaHust K MOHTaXKy KOMIIOHEHTOB IIOMEXO0I01aBieHus. PexomMeHnanumu
10 Pa3MELIEHUIO Pa3BA3bIBAIOIIUX KOHAEHCATOPOB. BbiOop
MECTOIIOJIOKEHUSI KOHJIEHCATOPOB IS YIIy4IIEHUS JIOKaIbHON Pa3BsA3KU.
[IpaBuia MOHTaXka KOH/IEHCATOPOB. Y CTAHOBKA IPOXOIHBIX
KOHJIEHCATOPOB. Y MEHbIICHHE TUIOIAAN 0] KOHJEHCATOPBL.

Crparerusi noxaBjeHusi MIOMeX B CHCTeMax pacnpeaeJieHus MATAHUS
NP NPOEKTHPOBAHUM MEYATHBIX Y3JI0B.

Metoauka onpezenenus emkoctu konaeHcaropos CPII. Yrounenue
€MKOCTH pa3Bsa3bIBatoInX KoHJaeHcaTopos 1t CBUC. O6ocHoBaHue
5 MpOeKTHBIX pemeHuil. Texnuka npoexktupoBanus CPII. Metonuka
(dbopmupoBaHus IPOGHIISA MOJTHOTO CONPOTUBIICHUS

s BUC.

Hroro

5.2 TlpakTyecKkue 3aHATUSA

Ounas popma o0yueHust

Tema n COACPIKAHUC ITPAKTHYCCKOI'O 3aHATUA

O0BeMm
4acoB

3 cemecTp

18

JJIEKTPOMATHUTHBIE IIOMEXHU B CHCTEMeE pacnpe/iejeHus MUTAHUSA
3JIEKTPOHHOM annaparypbl

OnexTpoMarauTHble noMexu. Bayrpucucremnas OMC. CocTaB cucTeMsl
pacnpezenenus nutaHus. CHHXpOHHbIE KOMMYTAIlHOHHBIE TOMEXH.
[TporpammupoBanue pexxuma notpedaeHus. OCOOEHHOCTH BO3HUKHOBEHUS
nomex B CPII ASIC.

CTpykTypa, napaMeTpbl U XapaKTePUCTUKHN CUCTEMbI
pacnpene/ieHUs MUTAHUS.

CrpykTypa cucreMsl pacupeneneHus nuranus. [lonHoe conpoTruBieHne
CUCTEMBI paclpeesieHus NUTaHus. THAyKTUBHOCTD IIMHBI TIUTAHUS.

2 [Tapametps! BbIBOZ0B KOprycoB UMC. MHAYKTUBHOCTB TOMOJIOTHYECKHUX
cermeHTOB Lenei nutanusa B MIIII. IlnanapHslii KOHAEHCATOP U €T0
rapameTpsl

Pa3Bs3ka B cucreme pacnpeacacHus NMuTaHusl.




[TapameTpsl pa3BA3BIBAOIINX KOHIEHCATOPOB. YaCTOTHBIC XapaKTEPUCTUKH
3 Pa3BsI3bIBAIOIINX KOHIEHCATOPOB. BHIOOP pa3Bsa3bIBAIONINX KOHAEHCATOPOB. 4
Konctpykiuu pa3BsizpiBaomnx KouaeHcatopoB. Uuayktusnoctu u LC-
(GUIBTPHI B LIETIAX MUTAHUS.
PasMemeHHe U MOHTA’K KOMIIOHCHTOB ITOMEXOIMOAaBJICHMUA. 4
BnusiHue napaMeTpoB MOHTaKa pa3BsA3bIBAIOLINX KOHJIEHCATOPOB.
TpeboBanust K MOHTaXy KOMIIOHEHTOB IIOMEXOIMo1aBieHus. Pexomennanum
4 M0 Pa3MEIICHHIO Pa3BA3bIBAIOIINX KOHAEHCATOPOB. Bribop § 4
MECTOIIOJIOKEHHSI KOHJIEHCATOPOB IS YIIyYILIEHUS JIOKaIbHOU Pa3BsA3KH.
[IpaBuiia MOHTaka KOH/IEHCATOPOB. Y CTAHOBKA IIPOXOHBIX
KOHJICHCATOPOB. Y MEHbIIECHUE IO M MO KOHISHCATOPBI.
CTpaTeFHH MmoaaBJICHUS MOMEX B CHCTEMAX pacnpeacJICHUs IHTAaHUSA 4
PN ITIPOCKTUPOBAHNH NMMCYATHLIX Y3J10B.
Mertonuka onpeaeneHus eMkoctu konaeHcaropoB CPII. YTounenue
€MKOCTH pa3Bs3bIBatonmx KoHaencatopos st CBUC. ObocHoBanme
5 MpoeKTHhIX pemeHuil. Texuuka npoexkrupoBanusa CPII. Meronuka 4
(dhopMupoBaHHs IPOQHIIS TTOTHOTO COMPOTHUBICHHS
st BUC.
Hroro 18
3aounast popma o0yueHust
HpaKTI/I‘-ICCKHC 3aHATHA HE IIPCAYCMOTPCHBI y‘Ie6HBIM IIJIaHOM.
5.3 JlabopaTopHbIe padoThI
Ounas ¢popma o0yueHust
HaumeHnoBanue nabopaTopHoil paboThI Ob6beMm
4acoB
3 cemecTp 36
JJIEKTPOMATHUTHBIE IIOMEXHU B CHCTEMe pacnpe/iejeHus MUTAHUSA 6
3JICKTPOHHOH aNnapaTypsl.
1 HHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH. 6
Brimonnenue naboparopHoit pabotsr Nel
CrtpykTypa, napaMeTpbl 1 XapaKTePUCTHKH CUCTEMbI pacnpeaeieHust 6
NMUTAaHUuM.
2 ‘ Beinonnenue nabopatopHoii paboTsr Ne2 6
Pa3Bsizka B cucreme pacnpcacJacHus NUTAHUA 6
3 ‘ Brinonnenue naboparopaoi pabotsl Ne3 6
Pa3Melnenne ¥ MOHTaK KOMIIOHEHTOB ITOMEXO0II0aBJICHUS 9
4 | BoironHenue na6opatopHoii pa6oTsr Ned 9
CTpaTeFI/IH MOAABJICHHUSA IMOMEX B CUCTEMAX pacnpeac/icHud IHTAHUA 9
IIPH INIPOCKTUPOBAHUHU NMCYATHLIX y3J10B
5 ‘ Brimonaenue nadopatopHoit paboTer NeS 9
HToro yacon 36

3aouHas popma o0ydeHust




HanmenoBanue nabopatopHoii paboThI

O0beM

4acoB
3 cemecTp 12
BJIeKTPOMaFHI/ITHBIe MOMEXM B CUCTEME pacnipeac/iCHus NIHTaHUusA 1,5
3HeKTpOHHOﬁ anmnmapartrypbsl.
1 HHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH. 1,5
Brimonnenue nabopatopHoit paboTsl Nel
CTpyKTypa, napaMeTphbl H XapaKTePUCTUKHU CUCTEMbI pacnpeae/ieHus 1,5
NnMUTAaHUuM.
2 ‘ Brimonnenue naboparopHoit pabotsr No2 1,5
Pa3Bsizka B cucreme pacnpceacJacHus NUTaHusA 3
3 ‘ Brimonnenue naboparopaoit pabotst Ne3 3
PasMemeHne U MOHTAaXK KOMIIOHEHTOB ITOMEXOIMOAABJICHUA 3
4 | Boironsenue na6oparopHoii paboTs Ned 3
CTpaTeFI/IH MOoAABJICHHUSA IMMOMEX B CUCTEMAX pacnpeac/JicHusd IHTAHUA 3
IIPA NIPOCKTHPOBAHUN NMCYATHLIX Y3JI0B
5 ‘ Boinonnenue nabopatopHoit paboTsl N5 3
Hroro yacos 12
5.4 CamocTosiTe/ibHAsA pa0doTa CTyJAeHTa
Ounas ¢popma o0yueHust
Conepxanne CPC Bt Obrem
KOHTPOJIS 9acoB
3 cemecTp 81
1 CamocTosTeTbHOE N3YYEHHE BOTIPOCOB YcTrHBII  ompoc,  MpoBepka 5
OeKTpOMarHUTHBIE MOMEXH. | KOHCTIEKTOB, HaIMCaHHe
Baytpucucremuas SMC. pedepata WIn JIOKJIa/1a,
JIOTIOJTHUTENbHBIE BOMPOCHI Ha
DK3aMeHe
2 CamocrosTenbHOE U3yYEeHHE BOIIPOCOB VYcTHBIE  ompoc, — MpoBepka 5
CocTtaB cHCTEMBI pacipeeieH s TUTAaHHsI. | KOHCIIEKTOB, HalMcaHue
CHHXpOHHBIE KOMMYTAllMOHHbIE TIOMEXH. | pedepaTa W JIOKIIaja,
[ToaroToBka K MpakTUYECKOMY 3aHSATHIO JIOTIOJTHUTEIIFHBIE BOTPOCHI Ha
Nel JK3aMeHe
[TonroroBka k jab.padote Nel
3 CamocrosTenbHOE U3y4EeHHE BOIIPOCOB VYcTHBIE  ompoc, — MpoBepka 5
[TporpaMmMupoBaHme pexuma KOHCIIEKTOB, HalMcaHue
notpebnenus. OcoOeHHOCTH pedepara WIH JIOKJIa/1a,
BO3HMKHOBeHHUs nmoMex B CPIT ASIC. JIOIIOJTHUTEIIbHBIE BOIIPOCH Ha
JlopaboTka u oopMiIeHHE TPAKTHUECKOTO | K3aMeHe, OTYET 10 J1ab.padoTte
3aHsATHS Nel
Jopabotka u odopmiienue gad.padotsl Nel
4 CamocTosATENPHOE U3YYEHUE BOIIPOCOB YeTHBIE  ompoc,  IIpOBepKa 5
CTpyKTypa CUCTEMBI paclpeieieHus KOHCIIEKTOB, HaAIMCaHHe
nutanus. [loHOE conpoTHBIeHNE pedepara W JIOKJIaja,
CHCTEMBI paclpeaesIeH s TUTaHHSL. JOTIOTHUTETFHBIE BOMPOCHl Ha
[TonroroBka K MpakTUYECKOMY 3aHSITHIO AK3aMeHe, OTUeT 10 J1al.pabore
No2




[MonroroBka k 3amure 1a0.padbotsr Nel

5 CaMocCTOATEIbHOE U3YUEHHE BOIIPOCOB VerHblE  ompoc,  IpOBEpPKa
WHAyKTHBHOCTD IIMHBI TTHTAHUSL. KOHCIICKTOB, HaIHCaHKe
[TapameTps! BbIBO10B KopiiycoB UMC. pedepara WU JOKJIaJa,
JopaboTtka u ohopMIIeHUE PAKTHYECKOTO | JOTIOJHHUTEIBHBIC BOIPOCHI HA
3ansTHs No2 9K3aMeHe, OTUEeT 110 Jial.pabore
IToaroroBka k 3amute J1ab.padboTsr Nel

6 CamocrosTenbHOE U3YYEeHHE BOIIPOCOB YeTHBIE  ompoc,  MpoBepka
WMHIyKTHBHOCTD TOTIOJIOTUYECKUX KOHCIICKTOB, HaIlHCaHKe
cerMeHToB 1ener nutanus B MIIIL. pedepara I JOKJIazaa,
[TnanapHBIii KOHIEHCATOP U €T0 JIOTIOJTHUTEIIbHBIE BOIPOCHI Ha
napameTphl. IK3aMeHe
[ToaroToBka K MpakTUYECKOMY 3aHSATHIO
Ne3
IToaroroBka k y1a6.padorte No2

7 CaMocCTOATEIbHOE NU3YYEHHE BOIIPOCOB VerHbli  ompoc,  IpOBEpPKa
[TapameTpsl pa3BsA3bIBAIOIINX KOHCIICKTOB, HaIKCaHKUEe
KOHJICHCATOPOB. pedepara WA JOKJIa 1a,
JopaboTka u ohopMIICHUE IPAKTHYECKOTO | JOTIOJHHUTEIBHBIC BOIPOCHI Ha
sansTHs No3 9K3aMEHe, OTUET 110 J1al.pabore
Jopabotka u opopmiienue 1ad.padotsr No2

8 CamocTosTenpbHOe H3yYeHHE BOIIPOCOB YcTHBIE  ompoc,  MpoBepka
YacToTHBIC XapaKTEPUCTUKU KOHCIICKTOB, HaIKCaHKUEe
Pa3BsA3BIBAIONINX KOHIEHCATOPOB. BriOOp pedepata W1 JOKJIaa,
Pa3BA3BIBAIOIINX KOHICHCATOPOB. JIOTIOJTHUTEIIbHBIE BOIPOCHI HA
[ToaroToBka K MpakTUYECKOMY 3aHATHIO 9K3aMeHe, OTYeT 1o Jal.padboTe
Ne4
[TonroroBka k 3amure J1ad.padoThl Ne2

9 CamocrosTenbHOE U3yYEeHHE BOIIPOCOB VYcTHBIE  ompoc, — MpoBepka
KoHCTpyKIIMHU pa3Bs3bIBAIOIIIX KOHCIIEKTOB, HalMcaHue
KoHJeHcaTopoB. MuayktuBHOCTH M LC- pedepara 17011 JoKIaja,
(GUIBTPHI B LIETISIX MATAHUS. JIOTIOJTHUTEIIFHBIE BOTPOCHI Ha
JlopaboTka u oopMiIeHHE TPAKTHUECKOTO | 3K3aMEHe, OTYET I10 J1ab.padoTte
3ansTus Ned
[ToaroroBka k 3amure J1ad.paboTel Ne2

10 CamocrosTenbHOE U3yYeHHE BOIIPOCOB VYcTHBIE  ompoc, — MpoBepka
BnusiHre mapameTpoB MOHTaxa KOHCIIEKTOB, HalMcaHue
pa3BA3BIBAIOIIMX KOH/IEHCATOPOB. pedepara 17011 JoKIaja,
TpeboBaHMs K MOHTa)Ky KOMITOHEHTOB JIOTIOJTHUTEIIFHBIE BOTIPOCHI Ha
noMexonojanieHus. Pekomenganuu no IK3aMeHe
Pa3MEIICHHUIO Pa3Bs3bIBAIOIINX
KOHJIEHCATOPOB.

[ToaroToBka K MpakTUYECKOMY 3aHSTHIO
NeS
[ToaroroBka k 1ab.pabote Ne3

11 CamocrosTenbHOE U3yYEeHUE BOIIPOCOB YcTHBIE ~ ompoc,  MpoBepka
Bb100p MecTormonokeHusI KOHJEHCATOPOB | KOHCIIEKTOB, HalMCcaHue
JUISL YITy4IIEHHS JIOKATBHOM pa3BsI3Ky. pedepara 17001 JOKIaja,

[TpaBuia MOHTaka KOHJIEHCATOPOB.
JopaboTka u opopmiieHrne TPAKTHIECKOTO

JOIMOJTHUTCIIBHBIC BOIIPOCHI Ha
HK3aMeHe, OTUeT Mo Jial.paboTre




3aHATHSA NeS
JlopaboTka u opopmienune 1abd.padoter Ne3

12 CamocTosiTeTbHOE U3YYEHHE BOIPOCOB YcTHBIE  ompoc,  MpOBEpKa 6
YcTaHOBKa MPOXOAHBIX KOHIEHCATOPOB. KOHCIIEKTOB, HaIMCaHue
YMeHbIIEeHHE TUTOIAH MO pedepara I JOKJIaja,
KOHJICHCATOPBI. JIOTIOJTHUTETIbHBIE BOMPOCHl Ha
[ToaroToBka K MpakTUYECKOMY 3aHATHIO 9K3aMeHe, OTYeT Mo Jal.paboTe
Ne6
[TonroroBka Kk 3ammure J1ad.padoTel Ne3

13 CaMoCTOsITeTbHOE U3YYEHUE BOIIPOCOB YerHbld  ompoc,  IpoOBEpKa 6
Metoauka onpeaeaeHus EMKOCTH KOHCIIEKTOB, HaluCcaHue
konaeHcatopos CPII. pedepara WU JIOKJ1a/1a,
JopaboTtka u oopmiIeHUE IPAKTHUECKOTO | JOTIOJTHUTENIBHBIE BOIPOCH Ha
3aHATusa Ne6 AK3aMeHe, OTUeT 10 J1al.paboTte
[TonroroBka Kk 3ammure J1ad.padoTel Ne3

14 CamocTosTeTbHOE U3YYEHUE BOTIPOCOB YcTHBII  ompoc,  MpoBEpkKa 6
YTouHEeHHE eMKOCTH Pa3BsA3bIBAIOIINX KOHCIIEKTOB, HaIMCaHHe
kouaeHcaropoB mist CBUC. ObocHoBanue | pedepara W JOKJIa1a,
MPOEKTHBIX PEIICHHH. JIOTIOJTHUTEIIFHBIE BOMPOCH Ha
[ToaroroBka K MPaKTUYECKOMY 3aHSITHIO HK3aMeHe
Ne7
IToaroroBka k y1a6.pabore Ned

15 CaMocTosATeIbHOE U3YYEHHE BOIIPOCOB YcTHBIE  ompoc,  MpoBepKa 6
Texnuka npoextuposanust CPIIL. KOHCIIEKTOB, Hall¥CcaHue
Metoauka hopMupoBanus npodus pedepara W JIOKJIaja,
nosHoro conpotusneHus s BUC. JIOTIOJTHUTENFHBIE BOMPOCH Ha
JopaboTka u opopmiieHre IPaKTUYECKOTO | 9K3aMeHe, OT4eT 1o jabd.padoTe
3aHaTus Ne7/

Jopabotka u opopmienue nabd.padotel Ned
Hroro | 81
3aounasi gopma o0yueHust
Henens Conepxanne CPC Bugsr O0Bem
cemecTpa KOHTPOJIS 9acoB
3 cemecTp 155
1 CamocrosTenbHOE U3yYEeHHE BOIIPOCOB VYcTHBIE  ompoc, — MpoBepka 10
DJIEeKTpOMarHUTHBIC MIOMEXH. | KOHCIIEKTOB, HalMcaHue
Buytpucucremnas OMC. pedepara WIH JIOKJIa/1a,
JIOTIOJTHUTEIIFHBIE BOTIPOCHI Ha
HK3aMeHe

2 CaMOCTOSITETbHOE U3YYEHUE BOIIPOCOB YerHBIE  ompoc,  MpoBEpKa 10
CoctaB cUCTEMBI pacipeesieHus MUTaHUs. | KOHCIEKTOB, HanucaHue
CuHXpOHHBIE KOMMYTAIIMOHHEIE IOMEXH. | pedepaTa W JIOKJIaja,
[ToaroToBka K MpakTUYECKOMY 3aHATHIO JIOTIOJTHUTENIbHBIE BOMPOCHI Ha
Nel JK3aMeHe
[ToaroroBka k s1ab.padote Nel

3 CamocTosATENPHOE U3YYEHUE BOIIPOCOB YeTHBIL  ompoc,  IIpOBepKa 10
[TporpamMupoBaHme pexuma KOHCIIEKTOB, HanucaHue
noTpebaeHuss. OcobeHHOCTH pedepata WU JIOKJIaa,
BOo3HHKHOBeHUs nomex B CPII ASIC. JIOTIOJIHUTEIIbHBIE BOIIPOCHI Ha
JlopaboTka u oopmiieHrne MPAaKTUIECKOr0 | 9K3aMeHe, OTYEeT 1o j1ab.padbore




3aHaTus Nel
JlopaboTtka u opopmiienue 1abd.padoter Nel

4 CaMocCTOATEIbHOE N3YYEHHUE BOIIPOCOB VYerHBIE  ompoc,  NpoOBEpKa 10
CTpyKTypa cUCTEMBI pacipeesieHus KOHCIIEKTOB, HaIMCcaHue
nutanus. [lonHoe conpoTuBienue pedepara I JOKJI1aja,
CUCTEMBI pacIipe/ieJIeHHs TUTaHuUs. JIOTIOTHUTEIIbHBIE BOIPOCHI Ha
[ToaroToBka K MpakTUYECKOMY 3aHATHIO 9K3aMeHe, OTYeT 1o Jal.paboTe
No2
[ToaroroBka Kk 3amure j1ad.padbotsl Nel

5 CaMoCTOsITeTbHOE U3YYEHUE BOIIPOCOB YerHbld  ompoc,  IpoBEpKa 10
WHAYKTUBHOCTD IIWHBI TUTAHUS. KOHCIIEKTOB, HaluCcaHue
[TapameTpsl BbIBO10B KOprycoB UMC. pedepara WU JIOKJIaJ1a,
JopaboTtka u oopMiIeHUE IPAKTHUECKOTO | JOTIOTHUTENIBHBIE BOIMPOCH Ha
3aHaTus Ne2 AK3aMeHe, OTUeT 10 J1al.pabote
[ToaroroBka K 3amure j1ad.padbotel Nel

6 CamocTosTeTbHOE U3YYEHUE BOIIPOCOB YerHBI  Ompoc,  IIpOBEpKa 10
WHIYKTHBHOCTH TOTIOJIOTUYECKUX KOHCIIEKTOB, HalMCaHue
CErMeHTOB 1erneii nutanus B MIIIL. pedepara W JIOKJIaja,
[TnanapHbIid KOHAEHCATOP U €T0 JIOTIOJTHUTEIIFHBIE BOMPOCH Ha
napameTpabl. HK3aMeHe
[ToaroToBka K MpakTUYECKOMY 3aHATHIO
Ne3
[ToxroroBka k 1ab.pabote Ne2

7 CaMocTosATeIbHOE U3YYEHHE BOIIPOCOB YcTHBIE  ompoc,  MpoBepKa 10
[TapameTpsl pa3BsA3bIBAIOIINX KOHCIIEKTOB, HalMCaHue
KOHJICHCATOPOB. pedepara W JIOKJIaja,
JopaboTtka u oopMiIeHHE TPAKTHYECKOTO | JOTIOTHUTEIBHBIE BOIPOCH Ha
3aHaTusa Ne3 HK3aMeHe, OTUeT 10 J1al.paboTte
JopaboTka u odopmiienue jgabd.padoTsl Ne2

8 CamocrosTenbHOE U3y4eHHE BOIIPOCOB VYcTHBIE  ompoc, — MpoBepka 10
YacToTHBIE XapaKTEPUCTUKH KOHCIIEKTOB, HalMCcaHue
pa3BsA3bIBAIOIIMX KOHAEHCATOpoB. Beibop | pedepara WIH JI0KJIa/1a,
Pa3Bs3BIBAIOIINX KOHACHCATOPOB. JIOTIOJTHUTEIIFHBIE BOTIPOCHI Ha
[ToaroToBka K MpakTUYECKOMY 3aHATHIO 9K3aMeHe, OTYeT Mo Jal.padboTe
Ne4
[ToaroroBka k 3amure J1ad.padoTel Ne2

9 CamMocTosATeIbHOE U3YYEHHE BOIIPOCOB VerHblE  ompoc,  MpOBEpPKa 10
KoHcTpyKiinu pa3Bs3bIBaOIINX KOHCIIEKTOB, HalucaHue
KoHJieHcaTtopoB. UunyktusHocT u LC- pedepara WU JOKJIaa,
(GUIBTPHI B LIETSAX MUTAHUS. JIOTIOJIHUTENIbHBIE BOMPOCHI Ha
HopaboTka u opopmiieHre MPAKTUUECKOr0 | 9K3aMeHe, OTYeT 10 j1ab.padbore
3ansaTus Ned
[TonroroBka k 3amuTre J1ad.padoThl Ne2

10 CamocrosTenbHOE U3yYeHUE BOIIPOCOB YCTHBIE ~ ompoc,  MpoBepka 10
BrwstHre mapaMeTpoB MOHTaXa KOHCIIEKTOB, HalMCcaHue
pa3BA3BIBAIOIIMX KOH/IEHCATOPOB. pedepara WIH JIOKJIa/1a,

TpebGoBaHMs K MOHTaKy KOMIIOHEHTOB
MOMEXOIOAaBacHUs. PEKOMEHIaliH 110
Pa3MEIICHHUIO Pa3BA3bIBAIOIINX
KOHJICHCATOPOB.

HO}IFOTOBKa K HpaKTI/I‘—IeCKOMy 3aHATHUIO
No5

JOIMOJTHUTCIIBHBIC BOIIPOCHI Ha
OK3aMCHC




[TonroroBka k mab.padote Ne3

11 CamocTosiTeTbHOE U3YYEHHE BOIPOCOB VYerHelt  ompoc,  mpoBepka 10
Br160p MecTonon0KeHusi KOHACHCATOPOB | KOHCIIEKTOB, HaIMCaHue
JUTSL YITYYIIEHUS JIOKATbHOU Pa3Bs3KHU. pedepara I JOKJIaja,
[TpaBuiia MOHTa)Xa KOHJIEHCATOPOB. JIOTIOTHUTEIIbHBIE BOIPOCHI Ha
JlopaboTka u opopmiieHHEe TPAKTHYECKOTO | 9K3aMeHe, OT4eT 1o Jabd.padoTe
3aHATUA Ne5
Jopabotka u opopmiienue 1ad.padoTer Ne3

12 CaMoCTOsITeTbHOE U3YYEHUE BOIIPOCOB YerHbld  ompoc,  IpoOBEpKa 10
YcTaHOBKA MPOXOAHBIX KOHJCHCATOPOB. KOHCIIEKTOB, HATIMCAHHE
YMeHblIeHHe TUI0HIaIu 0T pedepara W JIOKJIaja,
KOHJICHCATOPHI. JIOTIOTHUTEIFHBIC BOMPOCHl Ha
[ToaroroBka K MPaKTUYECKOMY 3aHSITHIO AK3aMeHe, OTUeT 10 J1al.paboTte
Ne6
IToaroroBka k 3amnute 1a0.padboThr No3

13 CamocTosTeTbHOE U3YYEHUE BOIPOCOB YeTHBIE  Olpoc,  IIpOBEpKa 10
MeTtouka onpeesieHUs EMKOCTH KOHCIIEKTOB, HAIMCAaHHE
koHsencaropos CPII. pedepata W JOKJIaa,
JopaboTka u opopmiieHrne IPaKTUUECKOTO | JIOMOJHUTENIbHbIE BOMPOCHl Ha
3ansTHs Nob 9K3aMeHe, OTUEeT 110 J1al.pabore
IToaroroBka k 3amnute 1a0.padboThr No3

14 CamocTosTeTbHOE U3YYEHUE BOIPOCOB YerHBIE  Ompoc,  IIpOBEpKa 10
YTOoUHEHUE EMKOCTH Pa3BS3bIBAIOIINX KOHCIIEKTOB, HAIMCAaHHE
kougencaropoB At CBUC. ObocHoBanne | pedepara W JIOKJIaja,
MPOSKTHBIX PCIICHUH. JIOTIOTHATEIIFHBIC BOMPOCHl HA
[ToaroroBka K MPaKTUYECKOMY 3aHSITHIO HK3aMeHe
Ne7
[ToaroroBka k ja0.pabote Ned

15 CaMocToATEIbHOE U3YYEHHE BOIIPOCOB VerHblE  ompoc,  MpOBEpPKa 15
Texnuka npoextupoBanust CPIL. KOHCIIEKTOB, HaIMCaHHe
Metoauka popmupoBanus mpodusis pedepata WIn JIOKJIaj1a,
nonHoro conpotusienus 1t BUC. JIOTIOTHUTETIbHBIE BOMPOCHl Ha
HopaboTka u opopmiieHrne MPAKTUUECKOr0 | 9K3aMeHe, OTYeT 10 j1ab.padbore
3ansTug No7
JopaboTka u odopmiienue jgabd.padotsl Ned

Hroro | 155

KOHTPOJIBHBIX PABOT

KypcoBoli MpOEKT BBINOJIHAETCS MO CIEAYIOIINM IPUMEPHBIM TEMATHKAM

pacyeT MOJIHOTO COMPOTUBJIEHUE CUCTEMbBI PACIPEACICHUS TUTAHUS;
pacyeT MHAYKTUBHOCTH IIMHbBI MUTAHUS;
pacyeT UHAYKTUBHOCTH TOMIOJIOTHYECKUX CETMEHTOB 1enen nutanus B MIIII;
pacyeT nmapaMeTpOB Pa3BA3bIBAIOIIMNX KOHJICHCATOPOB;

pacueT KOHCTPYKLUH PA3BA3bIBAIOIIMX KOHIEHCATOPOB;

BBI60p MCCTOITIOJIOKCHUA KOHACHCATOPOB JJIA YIIYUIICHUA JIOKaJIbHOM Pa3BA3KH

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT) U




pacyeT eMKOCTH pa3Bs3bIBarOIIMX KoHAeHcaTopoB 1t CbUC;
pacdet nmpoduis mojgHoro conpoTusiaeHus ais bUC.

KoHTposibHBIE pa0OTHI BBITOIHSIOTCS MO CAEAYIOIMIMM IPUMEPHBIM TEMaTUKaM
DNeKTPOMarHUTHbIE TOMEXH.
Buytpucucremuas SMC.
CocTaB cuCTEMBI paclpeeICHHs TUTAHMSL.
CHUHXpOHHBIE KOMMYTAI[MOHHBIE TIOMEXH.
[IporpammupoBaHue pekuMa nmoTpeOIeHUs.
Oco6ennoctu Bo3HukHOBeHUs momex B CPIT ASIC.
CrpykTypa cucTeMsl paclpeaeiacHus MUTaHUsI.
[TapameTpsl BbIBOJI0OB KopirycoB UMC.
[InaHapHBIN KOHIEHCATOP U €r0 MapaMeTPBbI.
Br100p pa3Bs3bIBaIOIINX KOHACHCATOPOB.
NupyktuBHoCcTH U LC-OUIBTPHI B LIETISIX TUTAHUS.
Bimsinue mapaMeTpoB MOHTaKa pa3B3bIBAIOIINX KOHAEHCATOPOB.
TpeOoBaHK K MOHTaKy KOMIIOHEHTOB IIOMEXOTMO/IaBJICHUS.
PexoMeHanmu no pa3MenIEHUIO pa3BI3bIBAIOIINX KOHAEHCATOPOB.
[IpaBriia MOHTaKa KOHAEHCATOPOB.
Y cTaHOBKA MPOXOIHBIX KOHAEHCATOPOB.
YMeHbLIEHUE IIIOIIAH 110 KOHIEHCATOPBI.
Meronuka onpenenenus eMKocTH KonaeHcaropos CPII.
YTO4YHEHHE EMKOCTH pa3Bsa3bIBaOIINX KOoHJAeHcaTopoB st CBUC.
O06ocHOBaHKE MMPOEKTHBIX perieHuit mpu pazpadorke CPII.

7. OLEHOYHBIE  MATEPHAJIBI IS IPOBEJIEHUSA
MPOMEXYTOYHOI  ATTECTALIMM  OBYYAIOIUXCS MO
JTUCHUILIMHE (MOJYJIIO)

7.1. Onucanue mokasarejied 1 KpuTepueB OLCHUBAHUSA KOMIICTCHIUI Ha
Pa3JIMYHBIX 3Tanax ux GopMHUpPoOBaHUS, ONIMCAHME IIKAJ OLlEHUBAHUS

7.1.1 DTan TeKyuero KOHTpoJst

Pe3ynpTarel TEKyLIETO KOHTPOJS 3HAHUM M MEKCECCHOHHOM aTTECTallU
OLICHUBAIOTCS MO CIEAYIOLIEH CUCTEME:

«ammecmosamny;

«He ammecmoBam.

Komnerennus PesyabTarsl 00y4yeHus,, Kpurepun ATTecTOBaH He arrecroBan

XapaKTepu3yuue OLlCHUBAHUSA

copMHpPOBAHHOCTH
KOMIIeTeHIIUH




IIK-2

3HAET METO/IbI pa3paboTKu Pemenue e MmeHee Brimonnenue Hesbinonnenue
3¢ PEKTUBHBIX aJITOPUTMOB MOJIOBUHBI paboT B CpOK, paboT B CpoK,
peLIeHUs] Hay49HO- MIPUKJIJAHBIX 3371a4 B | IPEIyCMOTPEHHBIN | MPeayCMOTPEHHBIIN
UCCIIeI0BaTENbCKUX 3a1a4 KOHKPETHOH B pabouux B pabouux
IpeMETHON 00IacTH nporpammax nporpammax
yMeeT HCIIOJIb30BaTh Pemenne He MeHee Beimonnenue Hesbimonnenue
ANTOPUTMBI PEUICHUS TIOJIOBUHBI paboT B CpOK, paboT B CpoK,
HCCIIEZI0BATENbCKUX 3aad C MIPUKIIAAHBIX 33724 B | IPEIyCMOTPEHHBIN | MPENyCMOTPEHHBIN
HCIIOJIE30BaHIEM KOHKPETHOH B paboumx B paboumnx
COBPEMEHHBIX SI3bIKOB MPEAMETHON 00IacTH mporpamMmmax porpamMmmax
pOrpaMMUPOBAHUS
BJIajieeT HaBbIKAMH Pemienue He MmeHee Brimonnenue Hesbinonnenue
pa3paboTKy CTpaTeruu u TIOJIOBHHBI paboT B CpOK, paboT B CpoK,
METOJI0JIOTUH UCCIIEJOBAHMS MIPUKJIJAHBIX 3371a4 B | HIPEIyCMOTPEHHBIN | MPeayCMOTPEHHBII
KOHCTPYKLMH 3JIEKTPOHHBIX KOHKPETHOH B pabouux B pabouux
CPE/CTB U TEXHOJOTUIECKUX IpeMETHON 00IacTH nporpammax nporpammax
HPOLIECCOB

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbpraThl TPOMEXYTOYHOTO KOHTPOJII 3HAHUN OIICHUBAIOTCA B IIEPBOM
ceMecTpe JIJIsl OYHOM U 3a09HOU (POpM OOyUCHHS IO CUCTEME:
«OMAUUHOY;
«XOPOUOY;
«Y008IIeMBOPUMETLHO Y,
«Hey0081emeopUmMenbHO»

Komme- Pe3yabTarsl Kpurepun OTin4yHO Xopowo Yaosa Heynosa
TeHIHA o0ydenmusi, OlleHUBAHUS
XapaKTepu3yo
mue
copmupoBan
HOCTh
KOMIIeTeHIIUH
IK-2 3HAET METO/Ibl Pemienue 3amaun [Iponemonctpu | [IpogemoncTpu 3amayu He
pa3paboTku CTaHJApTHBIX pelIeHs! B pOBaH BEpHBIN | POBAaH BEpHBII pereHs!
3 eKTHBHBIX MIPAKTUYECKHUX |ITOJTHOM 00BEME | XOJ PEIIeHUS | XOJI peIleHUs B
ANTOPUTMOB 3a1a4 U TIOJTyY€HBI BCEX, HO HE 6OJBIIHHCTBE
penieHus BEPHBIE OTBETHI HOJy4eH 3a1a4
Hay9IHO- BEPHEBI OTBET
HCCIIEIOBATEIIHCK BO BCEX
WX 3a1a4 3aauax
yMeeT Pemenune 3anauun [ponemonctpu | [IponemoncTpu 3anayu He
HCIIOJIb30BaTh CTaHIAPTHBIX pelIeHBI B pOBaH BEpHBIN | POBaH BEpHBII peuIeHbI
ANTOPUTMBI MPAaKTUYECKAX |ITOTHOM 00BEME | XOJ PEIICHUS | XOJl peIICHUS B
peneHus 3ama4 1 TIOJTY9EHBI BCEX, HO HE OOBIIHHCTBE
HCCIIEI0BATEIIbCK BEPHBIE OTBETHI MOJTy4YeH 3a1a4
HX 337134 C BEpHBII OTBET
HCIIOJIB30BaHHEM BO BCEX
COBPEMEHHBIX 3a/1a9ax
SI3BIKOB
IpOrpaMMUPOBaH
ust
BJaJiceT Pemenne 3agaun [Iponemonctpu | [IponemMoncTpu 3amauyu He
HaBBIKAMU CTaHJApPTHBIX pellIeHsb! B POBaH BEPHBIN | POBaH BEPHBII pelIeHbl
pa3paboTku NPAaKTHYECKUX |TIOJIHOM 00BbEME | XOJ] PEUIeHUs | XOJl PEIICHHUS B
CTpaTeruu u 3a1a4 U TIOJTy4€HBI BCEX, HO HE OOJIBIIMHCTBE
METOA0IOTUU BEPHBIE OTBETHI NOJTy4eH 3ajgau




MCCIIEIOBaHUS BEpPHBII OTBET
KOHCTPYKLIMH BO BCEX
JJEKTPOHHBIX 3agadax
CPEeICTB U
TEXHOJIOTUYECKH
X NIPOLIECCOB

7.2 IlpuMepHBbIil epeYyeHb OLEHOYHBIX CPeACTB (TUNOBbIE KOHTPOJIbHbIE
3aJJaHUS] WM HHbIe MAaTePHAJIbl, HEOOXOAUMBbIE JJIS1 OLECHKH 3HAHMWA, YMEHUH,
HABBIKOB M (MJIH) ONBITA AeATEJIbHOCTH)

7.2.1 IlpumepHBbIii NepeyeHb 3aIaHUI I MOATOTOBKH K TECTUPOBAHHUIO

DJIEKTPOMAarHUTHBIE TTOMEXH.

Bnyrpucucremuas OMC.

CoctaB cucTeMbl pacipeeieHUs] MUTaHUS.

CHUHXpOHHBIE KOMMYTAIITMOHHBIC TTOMEXH.

[IporpammupoBaHue pexxuma moTpeOICHHUS.

Ocobennoctu BozHukHOBeHUs Tomex B CPIT ASIC.

CrtpykTypa cucTeMbl paclpeeaecHus MUTaHus.

[TonHOE COMPOTUBIIEHHE CUCTEMBI PACHPEICIICHNS TUTAHUS.

. IHAYKTUBHOCTH IIMHBI IUTAHUSI.

10 [TapameTpsl BEIBOJOB KopirycoB UMC.

11.MHIyKTUBHOCTb TOMOJOTHYECKUX CETMEHTOB Liener nutanus B MIIII.

12.11naHapHBIN KOHIEHCATOP U €r0 NapaMeTPBhI.

13.1TapameTpsl pa3BA3bIBAOIIMX KOHIEHCATOPOB.

14.YacToTHBIE XapaKTEPUCTUKHN Pa3BA3BIBAIOIINX KOHICHCATOPOB.

15.Bb100p pa3BsA3bIBAIOIINX KOHIEHCATOPOB.

16.KoHCTpyKIMM pa3Bs3bIBAIONIMX KOHAEHCATOPOB.

17.UanyxktuBHocT U LC-QUIBTPHI B 1IENSAX MUTAHMUS.

18.BnusiHre napamMeTpoB MOHTaXka Pa3BsA3bIBAIOIINX KOHJIEHCATOPOB.

19.TpeGoBaHMs K MOHTAXKY KOMIIOHEHTOB ITOMEXOTIOIaBICHUS.

20.PekomeHanuu 1o pa3MenieHuIo pa3Ba3bIBAOIINX KOHACHCATOPOB.

21.BeiObOp MECTOMONOXKEHUSI KOHACHCATOPOB ISl YIYYIIEHUS JIOKAJTbHON
Pa3BA3KH.

22.1TpaBuiia MOHTaka KOHIEHCATOPOB.

23.¥YcraHoBKa MPOXOJAHBIX KOHJAEHCATOPOB.

24.YMeHbllIeHUE TUIOMAIN 0T KOHAEHCATOPHI.

25.Metonuka onpenesneHus eMKocTu konaeHcaropos CPII.

26.YTOYHEHUE EMKOCTH pa3Bsi3bIBatonIMX KoHaeHcaropos aiis CBUC.

27.000CcHOBaHME IPOEKTHBIX PEIICHUH.

28.Texnuka npoekrupoBanus CPII.

29.Metoauka popmupoBanus npodusis mosHoro conpotuBienus 1t BUC.
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7.2.2 IlpumepHblii epevyeHb 3aJaHUI VISl pellleHUs CTAHIAPTHBIX 32/1a4



1. OLleHUTH MOTHOE COMPOTUBIICHNE TOTIOJIOTUN MOHTaXA.

2. OueHuTh NeKTprueckre napameTpsl kopiyca UMC.

3. OLeHUTh UHIYKTUBHOCTD MTEYATHOTO MPOBOTHUKA.

4. O1ieHUTh MHAYKTHBHOCTh KOHTAKTHOM TUIOIIAIKH.

5. OUEeHUTh UHIYKTUBHOCTh METAJUTM3UPOBAHHOTO OTBEPCTHSL.

6. O1IeHUTh UHIYKTUBHOCTD MOCa04HOr0 MecTa noj BGA-snemeHrT.

7. OUEeHUTh UHTYKTUBHOCTD ISl IOCAJOUYHBIX MECT JIBYXBBIBOIHBIX
KOHJICHCATOPOB.

8. OLEeHUTh UHIYKTUBHOCTh MTOCAI0YHOT0 MECTA NMPOXOAHBIX KOHACHCATOPOB.

9. OLeHUTh EMKOCTh IJIAHAPHOTO KOHAEHCATOpa

10. OuieHUTh YaCTOTHYIO XapaKTEPUCTUKY IJIAHAPHOTO KOHIEHCATOPA.

7.2.3 IlpumepHbIN NepevyeHb 3aJaHNH 1151 PelIeHUs MPUKJIAJAHBIX 32124

. PaccunTaTh cxeMy GUIBTPOB ¢ MHIYKTUBHOCTSIMHU B IEIISAX Pa3BA3KU.
. BeiOpatb pepputoBbIe MOMEXOMOAABISIONINE KOMIOHEHTHI.
. PaccunraTph 4aCTOTHBIE XapPAKTEPUCTUKU KATYIIKA UHAYKTUBHOCTH.
. PaccunTaTh 4aCTOTHBIC XapaKTEPUCTUKH PEPPUTOBBIX OYCHH.
. OnpenenuTh BIUSHUE TOMOJIOTHH ITyTH MTPOTEKAHUS TOKA MOMEX.
. PaccunraTpe BeMUMHY MarHUTHOM CBSI3U MEKY TOKAMU B OTBEPCTUSX.
. BeIOpaTh KOHCTPYKIIMIO M TapaMeTPhl JIOKAJTLHOTO y3i1a pa3Bsazku B MIIII.
. Jlath pekoMeHaauuu 10 MOHTAXKY IPOXOAHBIX KOHIeHcaTopoB Ha MIIII.
. [IpoBecTu BIOOP MO PETYIISTOPA HAMIPSIKEHUS U ONPEICIICHHUE
3HAYEHHS] EMKOCTH Pa3BsI3KA HA CAMOW HU3KOM 4acTOTE.
10. ITpoBecTu BHIOOP pa3BsI3bIBAIOIINX KOHACHCATOPOB JIsi (HOPMUPOBAHMS
npoduIs ueneBoro nojHoro conpotusiienus: CPII Ha BEICOKMX U CPETHUX YacTOTaX.

O 001N DNk~ W —

7.2.4 IlpumepHbIA NepevyeHb BONPOCOB /ISl MOATOTOBKH K 3a4€Ty

DIJIEKTPOMATHUTHBIE TIOMEXH.

Bnyrpucucremuas SMC.

CocTaB cucTemsl pacupeaeaeHus] MTUTaHUSL.

CUHXpOHHBIC KOMMYTAIIUOHHBIC TTOMEXH.

[IporpammupoBaHue pexxuMa IMmoTpeOICHUsI.

Ocob6ennoctu Bo3HukHoBeHus nmomex B CPIT ASIC.
CrtpykTypa cucTeMbl pacrpeaeiaeHus MUTaHusl.

[TostHOE COMPOTUBIIEHUE CUCTEMBI PACITPEICIICHUS TTUTAHMUS.
NHAYyKTUBHOCTH IIIMHBI TUTAHUA.

[TapameTpsl BbIBO0OB KopirycoB UMC.

NHIyKTUBHOCTH TOIOJIOTUYECKUX CETMEHTOB Liener nuranus B MIIILL
[limanapHbI KOHAEHCATOP U €70 MTapamMeTPhI.

[TapameTpsbl pa3BsI3bIBAIOIINX KOHAECHCATOPOB.

YacToTHbIE XapaKTEPUCTUKHU PA3BA3BIBAIOIINX KOHACHCATOPOB.
Br100op pa3Bsi3bIBatONIUX KOHAEHCATOPOB.

WX NNk WD =

ek pd — — p—
hnm A W~ O



16. KoHCcTpyKIuMu pa3Bs3bIBAIONIMX KOHIEHCATOPOB.

17.  HWanyxkruBHOCcTH U LC-QUIbTPHI B LIENSAX MUTAHUSL.

18. BimsHue napaMeTpoB MOHTA)Ka Pa3BA3BIBAIOIIMX KOHAECHCATOPOB.

19. TpebGoBanus K MOHTaXy KOMIOHEHTOB IIOMEXOIO/1aBJICHUSI.

20. PexkomeHIammu mo pa3MeIeHUIO pa3Bsa3bIBAOIINX KOHIEHCATOPOB.

21. BpiOOp MeCTONONOXEHUSI KOHJECHCATOPOB MJIS YJIYYIIEHUS JOKAIbHOMN
Pa3BA3KH.

22. IlpaBuwia MOHTaka KOHAEHCATOPOB.

23.  VYcraHOBKA MPOXOJHBIX KOHAEHCATOPOB.

24. YMeHbUIEHUE IUIOIIAIN 10 KOHJIEHCATOPHI.

25. Meroauka onpeaeneHus eMKocTu koHaeHcatopoB CPII.

26. YTOYHEHHE €MKOCTH pa3BA3bIBatOIMNX KoHAeHcaTOpoB st CBUC.

27. OO6ocHOBaHHE MPOCKTHBIX PEIICHUM.

28. Texunuka npoextupoBanus CPII.

29. Meroauka popmupoBaHus npoduiis mosHoro conpotusienus st BUC.

7.2.5 MeroanKa BbICTABJICHHUS OLECHKH NP MPOBEJICHUU NPOMEKYTOYHOM
aTrecTanun

3a4eT MPOBOJUTCS MO TECT-OMieTaM, KaXKIbli M3 KOTOPBIX COACPXKUT 3
BOIIPOCA, IO OJJHOMY IO Ka)J0i U3 TeM, U 3 3aJa4d, [0 OJHOU MO KaKIOW U3 TEM.
Kaxxnplii mpaBUJIbHBI OTBET Ha BOMPOC B TecTe olleHUBaercs 1 Oamiom, 3amaya
OIICHUBAETCS B 5 OayuioB, mpH Jomycke apudpMeTudeckon omuoku — 4 Oamia, mpu
MPaBUJILHOM XOJI€ HE3aKOHYEHHOTO pelieHuss — 3 Oaia, mpu MPOJBIKEHUH B
pemeHnn — 2 6amia. MakcumaiabHOE KOJMYECTBO HAOpaHHBIX OaiuioB —18.

1. Ouenka «HeynoBneTBOPUTENIBHOY» CTABUTCS B CIIydae, €Cld CTYyICHT HaOpa
MeHee 6 0aIoB.

2. Ouenka «Y IOBJIETBOPUTENIHHO» CTABUTCS B Cllydae, €Cl CTYJCHT Halpa
ot 6 10 9 GamioB

3. Onenka «XopoIio» CTaBUTCS B cliydae, €ciau CTyaeHT Haopai ot 10 mo 15
OaoB.

4. Onenka «OTIMYHO» CTABUTCS, €CIU CTyACHT HaOpas oT 16 no 18 6amios

7.2.6 IlaciopT OLIEHOYHBIX MATEPHUAJIOB

. HaumenoBanue
No KonTpomupyembie paziensl (TeMBbI) Kon kouTponupyemoit OLEHOUHOTO
/T JUCITUTUTUHBI KOMIIETCHITIH
CpeJICTBa
1  [OnexTpomMarHUTHBIE TOMEXHU B CUCTEME I1K-2 Tect
pacnpeneneHus TUTaHUs AIEKTPOHHOU
annaparypsl
2 |CtpykTypa, mapaMeTpsl U XapaKTEPUCTUKH I1K-2 Tect
CUCTEMBI pacrpeesICHHs] TUTaHUs
3 |Pa3Bs3ka B cUCTEME paclpeiesICHUS [1K-2 Tect
MUTAHUS
4 Pa3sMenienrne U MOHTaX KOMIIOHEHTOB [1K-2 Tect




ITIOMCXOITIOJaBJICHU

5 Crparerus nogaBieHUs IOMEX B CUCTEMaX [1IK-2 Tect
pacripeneneHus IUTaHus npu
MIPOCKTUPOBAHUY NIEYATHBIX Y3JIOB

7.3 MeToauyecKkue MaTepuaJibl, ONpPeaesIsiionue Mpoueaypbl OneHNBaAHUS
3HAHUH, YMEeHHUIi, HABBIKOB U (MJIH) ONBITA JAeSATEIbHOCTH

TecTupoBaHue OCYIIECTBISIETCS, C UCTIOJIB30BAHMEM BBIIAHHBIX TECT-3aJaHUMN
Ha OyMa)XHOM HOCHUTENE (PpOHTaJIbHBIM criocoboM B aynutopuu. He pazpemraercs
M0JIb30BaThCS MHTEPHETOM, pa3pelaeTcs — KalbKyJasaTopoM. Bpemst TecTupoBanHus
90 mMuH. 3aTeM OCYLIECTBISETCA MPOBEPKA TECTa 3K3aMEHATOPOM U BBICTABIISETCS
OIIEHKA COTJIaCHO METOJMKH BHICTABJICHUS OLICHKU MPU MPOBEICHUH POMEXKYTOUHOM
aTTecTali. B TecT BKIIIOYAETCSA TAKXKE PEIICHHE CTAHAAPTHBIX 3a/a4 U PEIICHHE
MPUKJIAJIHBIX 3a]1a4.

8. VUEBHO-METOJAMYECKOE W  WH®OPMAIIMOHHOE
OBECMEYEHUE JUCHUTIIAHBI (MOIYJIST)

8.1 Ilepeuenb y4yeOHOW JuUTEepaTypbl, HEOOXOAUMOW [JIsi OCBOCHHUA
AUCUMILTAHBI

1. Pomamenko M.A. OCHOBbI BHYTpHUANmapaTypHON 3JIEKTPOMATHUTHOU
COBMECTUMOCTH: y4e0. nmocobue [DIEeKTPOHHBINA pecypc|. — 3NEKTPOH. TEKCTOBBIE H
rpad. nanueie (8,42 MO) / M. A. Pomamenko. — Bopouex: ®I'BOY BIIO
«BopoHeKCKHI rOCy1apCTBEHHBIN TEXHUYECKUN yHUBEpcUTET», 2015.

2. beixoBckuii M.A. VYnopaBieHue paguovyacTOTHBIM  CHEKTPOM M
3JIEKTPOMArHUTHasi COBMECTUMOCTh paarocuctem. — M.: Dko-Tpenas, 2006, — 376 c.

3. Yumbsamce T. OMC nns pazpabotunkoB npoaykuuu. [ M.: U3parenbckuit
noMm "Texnomorun", 2004. [1 540 c.

4. KeuneB JLLH., IloxumaeB E.Jl. 3ammra 5JI€KTPOHHBIX CPEACTB OT
BO3JICHCTBUSl CTaTHUYECKOTO JJIEK-TpUUEcTBa. YueOHoe mocobue ansi By30B. M.:
Mznarensckuit Jlom "Texnomorun", 2005. — 352 c.

5. OMC nns cucrem u ycranoBok/T. Ywmmamc, K. Apmctponr [ M.:
Mznarensckuit Jlom "Texnomo-run", 2004 r. [1 508 c.

6. Keunes JI.H., Ctenanos I1.B. ODMC u undopmaimonHas 6€30macHOCTb B
cucremax tenekoMmyHukanuil. [| M.: U3pgarensckuit JJom "Texnomoruun", 2005. —
320 c.

7. Keunen JI.H., Axb6ameB b.b., Crenanos I1.B. DxpanupoBaHue TeXHUYECKUX
CpeACTB U SKpaHupyro-mue cucremsl. — M.: OOO «I'pynma U T», 2010. — 470 c.

8. dyHKIMOHaNbHas Oe3omacHOCTh. [IpocToe PyKOBOACTBONO MPUMEHEHUIO
crangapToB MOK 61508 u cBs3zannbix ¢ HuM ctangaptos/Il.Jx. Cmut, K.Jx.
Cumrcod. — M.:U3narensckuii Jlom «TexHono-runy», 2004. — 208 c.



9. Henry W. Ott. Electromagnetic Compatibility Engineering. — John Wiley &
Sons, 2009. — 862 p.

10. Paul C.R. Introduction to Electromagnetic Compatibility, 2nd ed., [] A
JOHN WILEY & SONS, INC. PUBLICATION, 2006 [ 1013.

8.2 IlepeueHb HMH(POPMALMOHHBLIX TEXHOJIOTHI, HCHOJb3yeMbIX MpPH
OCYLIECTBJICHMH O0pa30BaTeJbHOIO Mpolecca M0 JAUCUMILIMHE, BKJIKOYAas
nepe4yeHb  JHMIEH3MOHHOIO MPOrpaMMHOIO o0ecneueHus, pecypcos
HH(POPMAIMOHHO-TEJICKOMMYHUKANUOHHOU ceTu «MHTepHeT», COBpPEeMEHHbIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

nporpaMmMubiii komrieke ELCUT

nporpaMMHBIN KoMmILieke Altium designer (yueOHast JIMIICH3US)
HurepHet-pecypce https://cecas.clemson.edu/cvel/

Hurepnet-pecypce http:// www.tet.tuhh.de/messtechnik/spektrumanalyse/
Hurepnet-pecypce https://www.emtest.com/home.php

HuTtepnet-pecypce https://emclab.mst.edu/

Nutepuet-pecypc http://emc-center.org/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMASA JJIA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOIECCA

Crennanu3upoBaHHas JICKIIMOHHAS ayAUTOPHs, OCHAIIEHHAass 000pyI0BaHUEM
JUISL IEKUMOHHBIX IEMOHCTPALUM U TPOEKIIMOHHOM anmnapaTypou

Kommnrsrotepusiii knacc, ocHanieHHas [I9BM ¢ ycTaHOBIEHHBIM MPOTPAMMHBIM
oOecrieyeHueM

10. METOAUYECKHUE YKA3AHHUA I OBYYAIOIIUXCHA 110
OCBOEHHMIO JMCHUIIJIMHBI (MO Y JIA)

[IpuBenensl B MeToAMUYECKMX YKa3aHUAX K CaMOCTOATENbHON paboTe o
nucuuiiiae ' MojaenupoBaHUe U aHAJIM3 JIEKTPOMAarHuTHOM coBMectumoctu POC"
TUISt CTYJICHTOB HaIlpaBJICHUS MarucTepcKou MOATrOTOBKHU 11.04.03
«KoHCTpynpoBaHue U TEXHOJIOTHUS DJIEKTPOHHBIX CPEJICTB» OYHOW U 3a09HON (POPMBI
ooyuernuss / DOI'BOY BIIO «BopoHeXCKHN TOCYTapCTBEHHBIA TEXHUYECKHMA
yHUBepcuteT»; cocT. M.A. Pomamenko. Boponex, 2018. 26 c.
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http://emc-center.org/

AHHOTAIUA
K paboueii mporpaMMe JUCIUILTAHBI
«MopnenupoBaHu€e U aHAIU3 AIEKTPOMArHUTHON coBMecTUMOocTH POCy»

Hanpasienue noaroroBku 11.04.03 — KoHCTpyupoBaHUe U TEXHOIOTHUS
AIEKTPOHHBIX CPEJICTB

Marucrepckasi nporpaMmMa ABTOMAaTU3UPOBAHHOE MPOEKTUPOBAHUE U TEXHOJIOTUS
PaaMORJIEKTPOHHBIX CPEACTB CIEIUATbHOTO Ha3HAYEHUS

KBanmudukanus BbINyCKHMKA Marucrp

HopmaTuBHbIii mepuoa 00ydenusi 2 roya / 2 rona 3 mecsia

®opma o0ydennss Ounas / 3a0uHas

I'ox Havaaa moaroroBkm 2018 r.

Heau TUCHUNINHBI

O3HaKOMHTH CTYJIEHTA C METOJAMHU U CPEACTBAMHU MOJACIMPOBAHUSA W aHAIU3a
AIEKTPOMAarHUuTHOM COBMECTUMOCTH (OMC) pu KOHCTPYUPOBAaHUU
paanosnexkTpoHHbix cpeacts (POC), nmpuobOpereHre KOMMIETEHIMI Jisi PEIIeHHs
3a/1a4y HaJIeKHOCTHOrO ()YHKIIMOHMPOBAHUS B YCJIOBHSX JACHCTBUS Ha ammapaTrypy
MPEIHAMEPEHHBIX M HENPEIHAMEPEHHBIX AJIEKTPOMATHUTHBIX IOMEX M pabOoTh
anmnapaTypsl B CJIOKHBIX 3JIEKTPOMAarHUTHBIX CPEax.

3ama4u 0CBOCHUSA IMCHUINIMHBI

B pe3ynprare 0CBOCHUS AUCLUIUIMHBI CTYICHT JOJDKEH:

3HATh: COJEpKAHUE TMPOOJIEMBbI TOSABJICHUS AJIEKTPOMATHUTHBIX TIOMEX B
CUCTEME paCHpPEACCHUs] TUTAHUS DJIEKTPOHHOW  amnmaparypbl;  CTPYKTYpY,
[apamMeTpbl U XapaKTEPUCTUKNA CUCTEMbI paCIPEACICHUS TUTAHUS;

YMETh: BBINOJHATH PA3BI3Ky B CUCTEME PACHPEACICHUS MUTAHUS; NPOBOJAUTH
pa3MEIICHNE U MOHTaX KOMIIOHEHTOB ITOMEXOIO/IaBJICHUS;

MMETh HaBBIKM pPabOThl CO CTpaTeTUe NOAABJICHUS TMOMEX B CHCTEMax
pacnpeaeneHrs MTUTaHus MPU MPOCKTUPOBAHUHU MEYATHBIX Y3JI0B.

Ilepedyens popmMupyeMbIX KOMIIETCHIMH

[IK-2 - cnocoben pa3pabaTeiBaTh 3(PQPEKTUBHBIE aNTOPUTMbI PELICHUS
cOpMYJIIMPOBAHHBIX  3a/Jad C  HUCIHOJb30BAaHUEM  COBPEMEHHBIX  SI3BIKOB
POrpaMMHUPOBAHUS U 00ECIIEUNBATh UX MPOTPAMMHYIO PEaIU3alINI0

Oo6mas Tpynoemkocts gucuuiuiuabl 3ET: 5 3.e.
dopMa UTOrOBOT0 KOHTPOJISI IO TUCHMUILIHUHE: KYPCOBOM MPOEKT, IK3aMEH



