denepanbHOE TOCyIapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHMs
" JlaTbHEBOCTOYHBIN TOCYTAPCTBEHHBI YHUBEPCUTET MyTel cooOmeHus"
(ABI'YIIC)

VTBEPKJIAIO

3aB.xadeapoit

(k602) DAEKTPOTEXHUKA, DIIEKTPOHUKA U

OJICKTPOMEXaHHKA

Cxkopuk B.I'., kang.
TEXH. HayK, IOIEHT

29.05.2025

PABOYA ITPOI' PAMMA

JAUCIMITIIMHBI OCHOBBI IIEKTPOHUKH

27.03.04 YnpaBrneHue B TEXHUYECKUX CUCTEMAX

CocraButenb(u): K.T.H., 3aB.kadenpoit, Mainpiiesa O.A.

OO6cyxena Ha 3acemanuu kKadenpsl:  (k602) DIEKTPOTEXHUKA, JICKTPOHUKA U DJICKTPOMEXaHHUKA

ITporokon ot 21.05.2025r. Ne 10

O6cymeHa Ha 3aCCJaHuHn METOAUYECKOM KOMHUCCHH I10 POACTBCHHBIM HAIIPABJICHUSM U CIICHHUAJIbBHOCTAM: HpOTOKO.H

r. XabapoBck
2025 .



Busuposanue PII/I nJisi ucno/iHeHusl B 04epeIHOM Y4eOHOM roay

[Ipencenarens MK PHC

2026.

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 o1o0peHa s
ucronuenus B 2026-2027 yueOHOM rogy Ha 3acegaHuu kadeapsl
(k602) DreKTpOTEXHHKA, TIEKTPOHUKA U DJIEKTPOMEXaHHUKa

[Iporokon oT 2026 1. No
3aB. kadenpoit Ckopuk B.I'., kaHI. TeXH. HAyK, JOIEHT

Buzuposanue PII/] 1y ncnoiHeHUs B 04epelHOM Yy4eOHOM roay

[Ipencenarens MK PHC

2027 r.

Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa u 0JJ00peHa s
ucnonaenus B 2027-2028 yueOHOM roay Ha 3aceIaHuH Kadeapsl
(x602) DnexTpoTexXHUKa, AEKTPOHUKA U MICKTPOMEXaHUKA

IIpotokon ot 2027r. Ne
3aB. kadenpoit Ckopuk B.I'., KaHJ. TeXH. HAyK, JOICHT

Busuposanue PII/I 1y ncnosiHeHUs1 B 04epelHOM Y4eGHOM roay

IIpencenarens MK PHC

o 2028 r.
Pabouas mporpamma mepecMOTpeHa, 00CyKaeHa u 000peHa 11
ucnonaenus B 2028-2029 yueOGHOM rony Ha 3aceIaHuH Kaheapsl
(k602) DreKTpOTEXHUKA, JICKTPOHUKA U DIIEKTPOMEXaHUKa

IIpotokon ot 2028 r. Ne

3aB. kadenpoit Ckopuk B.I'., KaH/. TeXH. HAYK, JOIICHT

Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eGHOM Toay

IIpencenatens MK PHC

2029 1.

Pabouas nporpamma nepecMoTpeHa, 00CcykKIeHa 1 o1o0peHa s

ucnonaenus B 2029-2030 yueGHOM roy Ha 3aceIaHuu Kadeapbl
(k602) DrekTpoTeXHHKA, AIEKTPOHHUKA U AJIEKTPOMEXaHHKa

IIpotokon ot 20291. Ne
3aB. kadenpoit Ckopuk B.I'., kaH[. TexH. HayK, IOLICHT



PaGouas nporpaMma JuCUUTIAHBI OCHOBBI SJICKTPOHHUKH

paspaborana B cootBercTBHN ¢ PI'OC, yTBepKICHHBIM pHKa3oM MuHHCTEpCTBa 00pa3oBaHus U HayKu Poccuiickoit
®Gepneparun ot 31.07.2020 Ne 871

Kpamidukarms OakaJjiaBp

®dopma 00yueHust o4yHast

OBBEM JUCIUITIJIMHBI MOAYJIS) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJTMYECTBA
AKAJEMHUYECKHUX YACOB, BBITEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
MPENOJIABATEJIEM (ITO BUJIAM YYEBHBIX 3AHATHIT) 1 HA CAMOCTOSITEJBHYIO PABOTY
OBYYAIOIIIUXCS

OO61mas TpyJ0eMKOCTh 43ET

YacoB 1o yueOHOMY IIaHy 144 Bunbl KOHTpOsSI B cemMecTpax:
B TOM YHCJIE: 9K3aMeHbl (cemecTp) 3
KOHTaKTHas pabora 52
caMocCTosITeIbHas paboTa 56
4acoB Ha KOHTPOJIb 36

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemec | 3 (2.1)

Tp Ha Kypce>) Hroro
Henens 18
Bun zanstuii V1T PIT VIT Pl
Jlexnnn 16 |16 |16 |16
JlabopatopHsbie 16 |16 |16 |16
[IpakTuueckue 16 |16 |16 |16
Kontpons 4 4 4 4
CaMOCTOSTEIBHO
i paboThI
B Tom uncie 16 (16 [16 |16
HHT.
Uroro ayn. 48 |48 |48 |48
KonTakTHas 52 |52 |52 |52
pabota
Cam. pabora 56 |56 (56 |56
Yack! Ha 36 (36 [36 |36
KOHTPOJIb
Uroro 144 | 144 | 144 | 144




1. AHHOTALIMS JUCOUILINHBI (MOAYJIST)

1.

J—

OCHOBBI 3JICKTPOHUKH 1 ee 3a1a9i. OCHOBBI (PU3MKHN MOTyHIpOBOAHUKOB. [TomynpoBoaanku. I10IyTpoBOJHUKOBEIE THO/EL.
Bunonspusie Tpansuctopsl. YHunomsapasie 1 IGBT tpansuctopsl. TUpUCTOPBI. DIEMEHTHI ONTOIEKTPOHUKH U
HHTETpaNbHbIE MUKPOCXEMBI. JIorndeckue 3eMEHThI U yCTPOUCTBA. Y CUIIUTENH.

2. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Kon nuciuminHer: | b1.0.13

2.1 | TpeGoBaHusi K NpeIBAPUTEIbHOM MOATOTOBKE 00yYaloIerocs:

2.1.1 | ®usuka

2.1.2 | Bricuias MaTeMaTHKa

2.1.3 | TeopeTndeckre OCHOBBI 3JIEKTPOTEXHUKHU

2.2 | JuCUMILUIMHBI U IPAKTHKH, JJI51 KOTOPBIX OCBOEHHE JAHHOH TUCHUTLINHBI (MOIYJIs1) HEOOXOAUMO KAK
npeiIecTBYIOLIee:

2.2.1 | UadopmanmoHHas 3IeKTPOHHUKA AIIEKTPOIPHBOAA

2.2.2 | UladpopManoHHO-U3MEPHUTENbHAS TEXHAKA

2.2.3 | UndopmannoHHO-U3MEpHUTEIbHAS TEXHUKA

2.2.4| Obu1ast sHEpreTHKa

2.2.5| Cunosas 3JeKTpOHHAsI TEXHHUKA U IPeoOpa3oBaTesu

2.2.6 | Hudposbie TeXHOIOTUH B MPO(ECCHOHATBHOM ACATSIBHOCTH

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 11O JUCIHUILIJIMNHE (MOAVIIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

OIIK-1: CnocodeH aHaJU3UPOBATH 3324 MPOecCHOHATBbHOI TeTeJIbHOCTH HA OCHOBE MOJIOKEHUIi, 3aKOHOB U METO0B B
00J1aCTH €CTECTBEHHbBIX HayK H MAaTEMAaTUKH

3HaThb:

HOJ'IO)KGHI/IH, 3aKOHBI 1 METOABI B 00J1aCTH €CTECTBEHHBIX HAayK 1 MAaTCMAaTUKH, IIPUKIIAAHBIC KOMIIBIOTCPHBIC IIPOrpaMMBbl JIs
BBEIYUCIICHHIA: HanMCHOBAHMSA, BO3MOXXHOCTU 1 TOPAOK pa6OTI>I B HUX; IPUHIAIBI TOCTPOCHUSA CUCTEM YIIPABJICHUA.

YMeTh:

AHa_HI/BI/IpOBaTL 3a1a4u Hqu)eCCI/IOHaHI)HOﬁ JCATCIPHOCTHU HA OCHOBC HOHO)KGHHﬁ, 3aKOHOB M1 MCTOJOB B 00J1aCTH €CTECTBEHHBIX
HayK U MaTeMAaTUKHU; aHAJIM3UPOBATH 3aja4y YIIPABJICHUA B TCXHUYCCKUX CUCTCMaAX.

Baagern:

Hasrikamu ananuza 3agay npoheCCHOHAIBHOM AEATENbHOCTH Ha OCHOBE MOJ0KEHHUH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX
HayK ¥ MaTeMaTHKW; 6a30BbIMH 3HAHUSIMH O THUTIOBBIX TEXHUYECKUX CPEJICTBAX ABTOMATHKHU U YIIPABJICHHUS.

OIIK-3: CnocodeH ucno/ib30BaTh (hyHAaAMEHTAIbHbIC 3HAHMA VIS pelieHus: 6a30BbIX 32/1a4 YIIPABJICHUS] B TEXHHYECKHX
cHCTeMax C [eJbI0 COBEPIICHCTBOBAHHUS B PO(hecCHOHATBLHOI NeTeJbHOCTH

3HaThb:

VY CTpolCTBO OCHOBHBIX TUIIOBBIX TEXHUUECKUX CPEICTB ABTOMATHKU U YIIPABJICHUs], alllIapaTHbIEC U IPOIPAMMHBIE CPEJICTBA CUCTEM
yIpaBIeHHs; IPHKIIaJHbIE KOMIBIOTEPHBIC TPOTPAMMBI I BBIYUCICHUH: HANMEHOBaHMUS, BO3MOXKHOCTU M OPSAIOK PabOTHI B HUX.

YMeTh:

Hcnons3oBath (I)yHI[aMeHTaHLHLIe 3HaHUA OJid peHICHUA 0a30BBIX 3aJ1a4 YIpaBJICHUSA B TCXHUYCCKUX CUCTEMAX € LEJIbIO
COBCPIICHCTBOBAHUA B HpO(i)CCCI/IOHaJ'ILHOI‘/'I ACATCIIBHOCTH, BBIIIOJIHATH IIPOCKT TCXHUYCCKOT'O obecIe4eHns: CUCTEM YHIpaBJICHUSA Ha
0ase TUIIOBBIX IpOorpaMMHO-aNIapaTHbBIX KOMIIJICKCOB.

Baanernb:

Happikamu MCITOIB30BaHUS (byHIIaMeHTaJILHBIX 3HAHUH JUTSL pCIICHUA 0a30BBIX 3aJ1a4 ypaBJICHUA B TCXHUYCCKHUX CUCTEMAX C
HEJIBI0 COBEPIICHCTBOBAHUS B Hpoq)eCCHOHaﬂLHOﬁ JACATCIbHOCTH, HABBIKAMH pa6OTI)I C COBPpEMCHHBIMU armapaTHbIMU 1
IIpOorpaMMHBIMHA CPCACTBAMU UCCIICAOBAHNA U IPOCKTUPOBAHUA CUCTEM YIIPABJICHUA.

4. CONEP)KAHUE JUCHUIIIMHBI (MOAYJIS)), CTPYKTYPHPOBAHHOE 11O TEMAM (PA3JEJIAM) C YKASAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMMYECKHNX YACOB U BU/10OB YYEBHBIX 3AHATHUA

Kon HaunmeHoBaHue pa3/iesioB U TeM /BH]I Cemectp Komneren- HNure
Yacos Jlutepartypa IIpumeuyanue
3aHATHSA 3aHATHA/ / Kype 107071 PAaKT.

Pasgen 1. Nekuum | | | |




1.1 OCHOBBI (PU3UKHU MOTYIPOBOAHUKOB. OIIK-3 J1.2J12.1
DHepreTudeckue 30Hbl. [IpoBOAHUKH, J12.4
TTUDJICKTPUKH, COOCTBEHHBIE U 2152053
MIPUMECHBIE
MOJTYIPOBOIHUKH. DIIEKTPOIPOBOAHOCTb.

HpeiicoBerit 1 tu(Ppy3UOHHBIN TOKH.
3aBUCUMOCTD CBOMCTB ITOJTyTIPOBOHUKOB
OT TeMmepatypsl. /Jlex/

1.2 DIEeKTPOHHO-IBIPOYHBIN MEPEXo, ero OIIK-3 JI1.1 Jlexnuu ¢
SHEpreTHyecKas auarpaMMa u JI1.2J12.1 «otrOKammy
BOJIbTAMIIEPHAs XapaKTEepUCTHKA. Bunbl 2.4
pobost p-n mepexoa. 212233
[TonynpoBOTHUKOBEIE TUOMBI.

Knaccudunkarms, KOHCTPYKINH U
0COOEHHOCTH JINOJIOB, PEATBHBIN MO,
€ro 9KBHBAJICHTHASI CXEMa M BOJIb-
amIiepHast Xxapakteprctuka. /Jlex/

1.3 IIpumeHeHne MoTynpOBOTHUKOBBIX OIIK-3 JI.1
JIUOJIOB JJIs1 BBIIIPSIMIICHUSI IEPEMEHHOTO JI1.2J12.1
HanpsDKeHus. Bapukanbl, CTaOUIIUTPOHBIL, J22J12.4
JIABUHHBIE ¥ TYHHEIBHBIC JUObI, 215253
rapaMeTphl U XapaKTePUCTHKH
nonoB. /JIex/

1.4 YeTpolicTBO, TUITBI TPAH3UCTOPOB U OIIK-3 J1.1 Jlexuuu c
aHau3 (PU3UYECKUX TPOIIECCOB B JI1.2J12.5 «ouIOKamm
OWIIONSIPHBIX TPAH3UCTOpPaX. PexXuMbI J12.6
paboTHI TPAaH3UCTOPA, CXEMBI BKIIFOUCHHUS 012233
1 oOpaTHble cBsi3u. CriocoOb
cTabmn3anuu pabodei TOUKH
yCHIuTeNs. Y CHIIUTENHN TIEPEMEHHOTO
Toka. PaboTa TpaH3ucTOpa B KIIIOUYEBOM
pexume. /Jlex/

1.5 IToneBbie TPaH3UCTOPHI C YIPABISIOIIMM OIIK-3 JI1.1
p-n nepexonoM. [loneBble TpaH3UCTOPEI € JI1.2J12.5
U3011MpoBaHHbIM 3aTBOpoM. M/III- 1 J2.6
MOII-TpaH3uCTOpPHI CO BCTPOSHHBIM U 213253
HMHAYIIMPOBAHHBIM KaHAJIAMH.

BunonspHele TpaH3UCTOPBI C
n301MpOoBaHHBIM 3aTBOpoM (IGBT-
TPaH3UCTPOpHI). /JIex/

1.6 Amnanorossie UMC, onepannoHHbIiH OIIK-3 JI.1 Macrep Kiacchl
ycunurenb, cxembl OY, UHTErpasIbHbIE JI1.2J712.3
MHKpOcXeMsbl. /JIex/ 013233

1.7 YcTpolcTBo, (pu3nUecKkue mporecchl u OIIK-3 J1.1
BAX tupucropa. [lepexoaasie nporecch JI1.2J12.3
B THpHICcTOpe.OCOOCHHOCTH TMporiecca 2132053
BKJIIOUEHUS U OTKIIFOUEHHS MOIITHBIX
TUPUCTOPOB. CHCTEMBI YIIPABICHUS
Tupucropamu. /JIex/

1.8 OCHOBBI anTeOpbI JIOTHKH, TPUHITHITBI OIIK-3 JI1.1 MacTep kiaccol
noctpoerus nudppossrx UMC ¢ J1.2J712.3
Pa3NIUYHBIMHU JIOTHKaMHU. Jlornyeckue 212233
2JIEMEHTHI U TpUTTEpHhI. /JIek/

Paspnen 2. JllabopaTopHble 3aTaTHs

2.1 Hccenopanue cratnueckoit BAX OIIK-3 JI1.2J12.5J13. KpPYTIJIBIHA CTONI
TIONYTIPOBOTHUKOBOTO tnoja /J1ab/ 1

€]

2.2 H3mepenue u pacuer 6apbepHOIl eMKOCTH OIIK-3 JI1.1J12.4J13. KpYTJIBIN CTON
3JIEKTPOHHO-IIBIPOYHOTO nepexonaa /J1ad/ 1

€)!

2.3 HccnenoBanne paboThl BBITPSIMUTEIS OIIK-3 JI1.2712.4 KpPYTIJIBII CTOMI
0IHO(a3HOTO CHHYCOUAATIBHOTO TOKA C JI2.5J13.1
E€MKOCTHBIM (punbTpomM /J1ad/ 31




24 HccnenoBanue craTHYECKUX 3 2 OIIK-3 J1.1 1 KpYIJIBIA CTOI
XapaKTEPUCTHK OUIIONISIPHOTO JI1.2J12.4J13.
Tpaunzuctopa /J1ab/ 1
€|
2.5 HccnenoBanue noaeBoro TpaH3ucTopa ¢ 3 2 OIIK-3 JI1.1J12.5J13. 1 KpYyIJIblii CTON
YIPABISOMINM 3IEKTPOHHO-ABIPOYHBIM 1
niepexoziom /J1ad/ €
2.6 HccnenoBanue cxeMm Ha OIepalOHHBIX 3 2 OIIK-3 JI1.2J12.4J13. 1 KpYTJIBIA CTON
yeunutensx /J1a6/ 1
31
2.7 HccnenoBanue THpUCTOpa B KAYECTBE 3 2 OIIK-3 JI1.1 1 KpYIJIBIN CTOJI
perymsTopa MontHocTH /J1a6/ JI1.2J12.5J13.
1
31
2.8 HccnenoBanue paboThI IOTHYECKUX 3 2 OIIK-3 JIT.1J12.5J13. 1 KpYTJIBIN CTON
2JIEMEHTOB U TpHUrTepoB /J1ad/ 1
€|
Pasgen 3. lNpakTnyeckue 3aHATUA
3.1 Hccenosanue craruueckoit BAX 3 4 OIIK-3 J1.2J12.4 0
MONYIpoBoAHUKOBOTO uoza /IIp/ 215253
32 Pacuer G6apbepHOil €eMKOCTH IEKTPOHHO- 3 4 OIIK-3 J1.1 0
IeIpouHoro nepexoxa /IIp/ J1.2J12.4
213233
33 HccnenoBanue kackana yCUIeHHUs 3 4 OIIK-3 JI1.1J12.5 0
MIePEMEHHOT0 CUTHajIa Ha OUTIONAPHOM 212233
tpaunsucrope /IIp/
34 HccnenoBanue AByXTaKTHOTO 3 4 OIIK-3 JI.1 0
yCHIUTENbHOTO Kackana /T1p/ JI1.2J12.1
013233
Pasgen 4. CamocTtoaTensHas pabota
4.1 MOJITOTOBKA K TEKYIIEMY TECTHUPOBAHUIO 3 20 OIIK-3 J1.1 0
10 OT/ICTILHBIM pa3ziesiaM B BCEMY KypCy JI1.2J12.2
JTUCIUIUINHBL, U3Y4YE€HHE JIEKIIHOHHOTO JI12.3
Marepuana /Cp/ 013233
4.2 BelnonHenyne npakTU4ecKux 3 18 OIIK-3 J1.1 0
3amanuii /Cp/ JI1.2J12.2
J2.3
013233
43 oopMiieHHE OTYETOB O BHITOJTHEHHBIX 3 18 OIIK-3 J1.1 0
71a0b0paTOPHBIX pabOTaX U MOJTOTOBKA K JI1.2J12.2J13.
ux 3amure /Cp/ 1
213233
Paspen 5.
5.1 /3auér/ 3 36 OIIK-3 J1.1 0
J1.2J12.2
J2.3
J12.4713.1
013233

5. OHEHOYHBIE MATEPHAJIBI 151 MPOBEJIEHUS ITIPOMEKYTOYHOM ATTECTAIIUH

Pa3meieHnl B MPUJI0KECHUH

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemasi qutepaTypa

6.1.1. [lepeyeHsb 0OCHOBHOIi JINTePaTYPhI, HEOOXOAUMOIA /15l OCBOEHMS AUCUHUILIMHBI (MOAYJIS)

ABTOpBI, COCTaBUTENH 3arnaBue W3narenscTBo, romI
JI1.1 |[Ymwxma C.H. DOIeKTPOHUKA U MUKPOCXEMOTEXHHKA: yueb. mocobue s By30B Mocksa: YMII XKIT, 2012,
JI1.2 |benos H.B., Boixos DIeKTPOTEXHHUKA 1 OCHOBBI AEKTPOHUKHU: y4el. IToco0ue Ams Cankr-IlerepOypr: Jlans, 2012,
I0.C. BY30B

6.1.2. IlepedyeHb TOMOJIHUTEIbHOM JINTEPATYPbI, HEOOXOTUMOI 1JI51 OCBOCHHS TUCIUILTHHBI (MOTYJI5)

ABTOpBI, COCTAaBUTEIIN 3arnasue

WsnaTenscTBo, IO




ABTODBI, COCTaBUTENHU 3arnasue W3naTenscTBO, rof,

JI2.1 |Xepeobmos WN.IL. OCHOBBI 3JIEKTPOHUKHI Cankr-IlerepOypr:
Dueproaromusaar, 1989,
JI2.2 |T'nmazenxo T.A., DIEKTPOTEXHUKA ¥ OCHOBBI DJICKTPOHUKHU: Yued. mocoone Mocksa: Bricmi. mik., 1996,
[IpsiaumHnKOB B.A.
J12.3 | bobpoBHmKOB JI.3. DOnexTpoHuka: Yued. st By30B Cankr-IlerepOypr: ITutep,
2004,
J12.4 | IlpsaumzukoB B.A. OnexTtponuka: [TonHbli Kypc geKui Cankr-IlerepOypr: KOPOHA
nipuHT, 2006,
JI2.5 |Boponkos 3.H. TBepaoTenbHas MEKTPOHKUKA: yueO. TOCoOHe s By30B Mockga: Akaaemus, 2009,
JI2.6 |Jleroctaes H. C., TBeproTenbHas SIEKTPOHUKA Tomck: Tomckuit
Yersepros K. B. rOCy/apCTBEHHBIN

YHHUBEPCUTET CUCTEM
yIpaBieHUs U
paauosnekTponuku, 2012,
http://biblioclub.ru/index.php?
page=book&id=208951

6.1.3. IlepeueHb y4eOGHO-METOAUYECKOr0 O0ecniedeHHs /ISl CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs Mo JUCHMILIUHE

(Mony.110)
ABTOpBI, COCTABUTENU 3arnaBue WznarenscTBo, rog
JI3.1 | Caiidpyraunos P.X., OCHOBBI 3JICKTPOHUKH: METOJI. TOCOOHE TIO BBITIOTHEHHIO Xabapogrck: Nzn-so IBI'VYIIC,
Maueimesa O.A. nabopaTtopHBIX paboT 2016,

6.2. Ilepeuennb pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHMKAIMOHHOI1 ceTH ""UHTepHET", HEOOXOAMMBIX JI5l OCBOCHHS
JMCHUITUHBI (MOYJ1)

D1 | Dnexrponnsiii katanor HTb IBI'VIIC www.dvgups.ru
32 | DnexTpoHHO-OnONMOTEYHas cucteMa "Kauragdonna" www.knigafund.ru
33 | Hayunas snekrponHas onbmmorexa eLIBRARY.RU www.elibrary.ru

6.3 IlepeueHb MHGOPMAIMOHHBIX TEXHOJIOTHI, HCMOIb3YeMbIX NPH OCYIIECTBJIEHUH 00pa30BaTeIbHOIO0 NMpouecca no
JUCIUIIHHE (MOAYJII0), BKIOYAs NMepevyeHb NPOrpaMMHOro odecneyeHust 1 HH(POPMAUMOHHBIX CIIPABOYHBIX CHCTEM
(npu HeoOX0AMMOCTH)

6.3.1 IlepeyeHnn NporpaMMHoOro odecrneveHust

Office Pro Plus 2007 - [TakeT opucHBIX mporpamm, Tui.45525415

Matlab ba3zosas xon¢urypamms (Academic new Product Concurrent License B coctase: (Matlab, Simulink,Partial Differential
Equation Toolbox) - MatemaTn4eckuii maket, KOHTpakT 410

6.3.2 Ilepevyenb HHGOPMALTMOHHBIX CIPABOYHBIX CHCTEM

1. KommbioTepHas cripaBoyHo-nipaBoBas cuctema "Koncynbrantlltoc;

2. MadopmaroHHo-mpaBoBoe obecnevenue "Tapant”

7. OMACAHUE MATEPUAJIBHO-TEXHUYECKOW BA3bl, HEOBXOJIUMOW J1JI1 OCYIIECTBJIEHUS
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCIUIIVIMHE (MO YJIIO)

Aynuropust Haznauenne OcHareHne

247 Y4eOHast ayAUTOpHUS U NPOBEACHUS KOMILIEKT y4eOHOIT Mebenn, MapKepHast T0CKa, TEIEBU30D, JaO0paTOpHBIi
11a00paTOPHBIX U MPAKTHYCCKUX 3aHATHIA, crenn "CO2M-BA-C-K".
TPYIIOBBIX U HHAUBUIYAIbHBIX KOHCYIbTAIUM, Texumdeckue cpencrsa o0ydenus: [I9BM, paboune crannnu NI ELVIS.
TEKYIIEro KOHTPOJIS ¥ IPOMEXKYTOUHOH Windows 10 Pro ms o6pa3oBarensHbIx yupeskaennii, Microsoft Office
attectanun. "JIabopaTopusi KOMIIBIOTEPHOTO npodeccronanbublii woc 2007, Kaspersky Endpoint Security.
MOJICJIUPOBAHUS 3JIEKTPOTECXHUUECKUX
nucuMIuag".

8. METOAUYECKHUE MATEPHAJIBI VI OBYYAIOIIUXCA 110 OCBOEHUIO TUCITUITJIMHBI (MO YJIA)

IMTpu nmpenoxaBanum Kypca « OCHOBBI 3JIEKTPOHUKI» HCHONB3YIOT KaK KIIaCCHIeCKHe 00pa3oBaTeIbHbIe TEXHOIOIUH (M3Y4YeHHE H
3aKpeIUIeHHe MaTepraa 9epe3 MPOBeCHNUE JIEKIIHOHHBIX 3aHATHH U 1a00paTOpHBIX paboT), TAK M HHHOBAIIHOHHEIE
o0pa3oBaTeNbHbIe TEXHOIOTUH (TIPOBEAEHHE JIEKIIMOHHBIX U 1a00paTOPHBIX 3aHATHI C IPUMEHEHUEM MYJIbTHMEIUITHBIX
TEXHOJIOTHH, TIPUMEHEHNE KOMITBIOTCPHBIX CUMYJISILIMI Ha J1ab0paTOpHBIX paboTax).

B yue6HOM mporiecce NCTIONB3YIOTCS aKTHBHBIE M MHTEPAKTHBHBIE (DOPMBI IPOBEICHNS 3aHATHI (JIEKITHH B IHAIIOTOBOM PEKIME C
MOATOTOBKON BOIIPOCOB TPYMIaMHU CTYIEHTOB, TUCKyCCUil (B TOM YHCIIE U TPYIIIO-BbIX), IEIOBBIX M POJIEBBIX UTP, pa3dop
KOHKPETHBIX CUTYalMi, KPYIIbIe CTOJIBI) B COUCTAaHNH C BHEAYIUTOPHOH paboToM ¢ 11enbio GOPMUPOBAHHUS U Pa3BUTHS
npoheCCHOHATBPHBIX HABBIKOB 00YJAIOIINXCSL.

Jucrunnmaa «OCHOBBI 3IEKTPOHUKI» COCTOHT B U3JIOKEHHH OCHOB TIOCTPOSHHS, IIPUHITAIIA PA0OTHI U COCTABICHHS IIEMEHTHOMH
6a3bI ANEKTPOHHBIX YCTPOUCTB I IEKTPOIHEPTETUUECKUX CUCTEM, CUCTEM DNIEKTPOCHAOKEHUS U aBTOMATHKH.

Bo Bpemst 00y4eHHs CTYAEHTBI IOJDKHBI MOJIYIUTh TEOPETUUECKUE 3HAHMS M IPAKTHYECKHIE HABBIKU 110 PacUeTy JIEMEHTHOMN 0a3bl U




MPaKTUYIECKOr0 U3yUYEeHHUs IPUHIUIA PAOOTHI YCTPOICTB. DTO JOCTUTAETCS C IIOMOIIBIO JICKITUH, IPAKTHUECKUX 3aHATHH B
71a00paTOPUSIX C UCTIONB30BAHIEM COBPEMEHHBIX METOOB M TEXHUYECKHUX CPEICTB 00yYEHHUsI, BHIITOIHEHUS] KOHTPOJIBbHON paboThl 1
CaMOIIOJITOTOBKH.

Ha nexunoHHBIX 3aHATHAX CTYICHTHI CHA4ala B MHTEPAKTUBHON (hopMe MPOBOIAT H3YUCHHE U 00CYKICHNE PacCMaTpUBAEMOM
TEMBI 3aHATHS OZHOBPEMEHHO C TPOCMOTPOM CIAMIOBBIX ¥ BUIE0-MAaTEPUAJIOB, 3aT€M 3aKPEIUIIOT IPOHICHHBIH MaTepHa IIyTeM
pelIeHNs MPaKTUYECKUX 3a/a4 10 TEME 3aHATHS.

[enmpio mabopaTOpHBIX PadoT SABIIETCS YCBOCHHE TEOPSTUIECKIX 3HAHUH Ha IIPAKTUIECKOM X TIPHMEHEHHS Ha JTaO0paTOPHBIX
CTEH/IaX — HCIOIb30BaHNUE PA3INYHOI AIEMEHTHOM 6a3bl Ul (OPMHPOBAHUS U MOJECITHPOBAHUS PA3TUIHBIX JIEMEHTOB 1
ycrpoiict. JlabopatopHas paboTa JOo/DKHA TIOMOYb ITPAKTHYECKOMY OCBOCHHUIO HAYyYHO-TEOPETHUECKUX OCHOB H3y4aeMOi
JUCITUIIIMHEI, IPHOOPETEHHUIO HaBBIKOB SKCIIEPUMEHTATLHOW paboTHI.

Jns abdexTuBHOr0 00y4eHH U IPHOOPETEHHUS PEAIoIaraeMbIX GeaepaabHbIM TOCYAapCTBEHHBIM 00-Pa30BaTeIbHBIM
CTaHJapTOM HaBBIKOB, YMEHH, BIaJIeHUH U Mpo(dheCCHOHATBHBIX KOMIIETEHIUI HE0OX0IUMO CTPOro coOM0AaTh rpaduk
BBINOJTHEHUSI CAMOCTOSTENBHON paboThl. Heo0OX0ANMBIM TaKoKe SBISIETCSI CBOCBPEMEHHOE BBINOJHEHHUE JIA00OPAaTOPHBIX paboT B
71a00paTOPHH B COOTBETCTBHH C MTPEATIOKESHHBIM KaJICHIAPHBIM IJIAHOM JTUCIIUTIINHEL

JUns mydImero ycBOSHUs JUCHUIIIMHBI PEKOMEHIYETCsI IIPU MOATOTOBKE K IIPAKTUYECKHM H J1aOOpaTOPHBIM 3aHATHSIM HCIONb30BaTh
JIUTEpaTypy, YKa3aHHYIO B CIIUCKE PEKOMEH/IyeMbIX HCTOYHHKOB, a TAKXKE COOTBETCTBYIOIINE MeToudeckue paspadorku ABI'VIIC.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

Hanpagsaenue: 27.03.04 YnpapjieHne B TeXHHYECKHX CHCTeMax

Hanpasiennocts  (mpodpmib):  YnpaBiieHHe B aBTOMATHU3HPOBAHHBIX
PO0OTOTEXHMYECKHUX CHCTEMAX

Jucuumimmnaa: OCHOBBI 3J1eKTPOHUKH

®opmupyemMble KOMIETEHINH:
1. Onucanne noxa3aTeJ1eﬁ, KPUTEPUEB U HIKAJ OLHCHUBAHUS KOMIeTeHI M.

IToxazarenu u KPpUTEPpHU OLICHUBAHUA KOMHeTeHHI/Iﬁ

OO6BexT YpoBHU c(HOPMUPOBAHHOCTH Kpwurepuii orieHuBaHUSA
OLIEHKH KOMIIETCHLIUN Ppe3yNbTaTOB 00y4YEHUs
OObyuaromuiics Huskuit ypoBens YpoBeHB pe3ynbTaToB 00ydIeHUS

IToporoselii ypoBeHb
IloBbIlIEHHBIN YPOBEHD
Bbicokuii ypoBeHb

HE HUXKE ITOPOTOBOT0

IIxansr OLICHHUBAHUA KOMITETeHIUI Ipu ¢1a4€ 5K3aMEHa HJIK 3a4€Ta C OHCHKOﬁ

Jocturnyrslii
YPOBEHb
pe3ynbTaTta
06vieHus

XapakTepucTHKa YPOBHSI CHOPMUPOBAHHOCTH
KOMIIETCHIIUH

IIIxana orneHUBaHUS

DK3aMeH WM 3a4eT C
OILICHKOM

Huskwmit
YpOBEHB

OO0yuarommuiics:

-00HAPYXWIT TTPOOETBI B 3HAHUAX OCHOBHOTO Y4€OHO-TIPOTPaMMHOTO
Marepuana;

-IOITyCTWJI TIPUHIIUINAIIBHBIC OIINOKY B BBIIIOJTHEHHUH 3aJaHuUi,
MPEAYCMOTPEHHBIX POrPaMMON;

-HE MOYKET MIPOJOIDKUTH OOYYeHHE WIIH MPUCTYIHUTH K
npodecCHOHANBHOM AEATEIBHOCTH 110 OKOHYaHUH ITPOTpaMMbl 0e3
JIOTIOJTHUTENBHBIX 3aHSATHH 110 COOTBETCTBYIOIIECH TUCIUIUINHE.

HeynosierBopuTensHo

[Hoporossiii
YPOBEHB

OO0yuarommuiics:

-00HapYKWJI 3HAHHE OCHOBHOTO YIeOHO-TIPOTPAMMHOTO MaTepHala B
00BEMe, HeOOXOIMMOM T JalibHEHIIeH yaeOHOM 1 mpeacTosIIeH
po¢eCCHOHATBHON IS TENEHOCTH;

-CTIpaBIIsIeTCA C BBIIIOJTHEHUEM 3aJaHNH, IPETyCMOTPEHHBIX
IIPOrpaMMoii;

-3HAKOM C OCHOBHOH JIMTEpaTypOii, peKOMEHI0BaHHOMH padoueit
MPOTPAMMOM JUCITUTLTUHEI;

-JIOIYCTUJI HETOYHOCTH B OTBETE HA BOIPOCHI U IIPU BBHIIIOJHCHUU
3aJaHUH M0 y4eOHO-IIPOrpaMMHOMY MaTepUaITy, HO 00JIaacT
HEOOXOIUMBIMHU 3HAHUSMHU U UX YCTPAHESHUS IO PYKOBOJICTBOM
MIPEeToIaBaTesl.

YI[OBJ'ICTBOPI/ITGHLHO

IloBEIIIEHHBIN
YpOBEHB

OO6yuarommuiics:

- OOHApPYKWIT MTOJTHOE 3HAHKE Y4EeOHO-TIPOTPAMMHOTO MaTepHalIa;
-YCIISIIHO BBIMOIHUII 33/1aHHs, IPEYCMOTPEHHBIE TIPOrPaMMON;
-YCBOMJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBaHHYIO paboueii
[IpOrpaMMoi JUCIUIUINHBL,

-T0Ka3aJ CUCTEMAaTUYEeCKUH XapakTep 3HaHWH y4eOHO-ITPOrpaMMHOTO
Marepuana;

-CITIOCOOCH K CaMOCTOSITETIbHOMY ITOTTOJTHEHHIO 3HaHUI 1o yueOHO-
MPOTPaMMHOMY MaTepHaTy U OOHOBICHUIO B XOJI¢ JallbHEHTIIeH
yueOHOH pabOTHI M TPOGECCHOHATBHON NS TeTFHOCTH.

Xopo1io




Bricokuit
YpOBEHB

OObyuaromuiics:

-00HaPY)KUJI BCECTOPOHHUE, CUCTEMATHYCCKHE U TITyOOKHE 3HAHUS

y4eGHO-TIPOrPaMMHOTO MaTepHana;

-yMeeT CBOOOJIHO BBIMOJIHATH 33aHuUs, IPEIyCMOTPEHHBIC

IIPOTrPaMMOI;

-O3HAKOMMIJICA C ﬂOHOJ’IHHTCJ’IBHOﬁ J'IPITepaTypOfI;
-yYCBOWJI B3aMMOCBA3b OCHOBHBIX MOHATUN JUCHUIIIIMH U UX 3HAYCHHUC

U IproOpeTeHHS IPOQPECChH;

-[IPOsIBUJI TBOPYCCKUC CIIOCOOHOCTH B IIOHUMAHHH y‘IC6HO-

IPOrpaMMHOTO MaTepHuala.

OT1IM4HO

Onucanue IMKaja OLEHUBAHUS
Kommerennnu o0ydJaromierocsi OIeHUBaeTCs CIEeAYIOMNM 00pa3oM:

[TnanupyemsbIii CopeprxkaHue KAl OLICHUBAHUS
YPOBEHB JIOCTUTHYTOTO YPOBHSI pe3ysibTaTa 00yueHHUs
pif;;;;? HeynosnerBoputenbH | YI0BJIETBOPUTEIIEHO Xopouio OT1nnuHO
He 3auteno 3auTeHo 3auTeHo 3auTeHo
3HaTh Hecnoco6HOCTB OOyuaromuiics OOyuaromuiics OOyuaromuiics
00y4aroIerocs criocobeH JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CaMOCTOSITETIEHO CaMOCTOSITEITBHO CIOCOOHOCTB K CIOCOOHOCTB K
MPOJIEMOHCTPUPOBATD | IPOJIEMOHCTPUPO-BATh | CAMOCTOSITEIIEHOMY CaMOCTOSITEIIBHO-MY
HaJM4yue 3HaHUM IpY | HAJIMYKME 3HAHUU IIpU NIPUMEHEHUIO NIPUMEHEHUIO 3HAHU B
pENIeHNH 3aJaHuH, pEIIeHNH 3aaHNH, 3HAHUU TIPH BBIOOpE crmocoba
KOTOPEBIC 6BU'[I/I KOTOPBIC 6I)IJ'II/I PEUICHUN SajlaHI/Iﬁ, pemI€HuA HECU3BECTHBIX
MPEACTABICHDI peaACTaBICHBL AHAJIOTUYHBIX TEM, NI HECTAHAAPTHBIX
npernoaBaresieM npernoaaBareneM KOTOpBIE IPEACTABISLT | 3aJlaHUM U TIPH
BMecTe ¢ 00pa3ioM BMecTe C MIperoiaBaTesb, KOHCYJIBTaTHBHOM
UX peIleHHUsI. 00pas3iioM UX PEIICHHs. |1 IPHU €ro MOJIZICPIKKE B YACTH
OUCVNLTATIARIINIA MM TTIACITITATTITALITANIILIY
Y™meThb OrtcyrcTBHE Y Ooyuaromuiics OOyuaromuiics OOyuaromuiics
o0yJaroerocs JE€MOHCTPHUPYET IIPOJIEMOHCTPUPYET JIEMOHCTPHUPYET
CaMOCTOSITETIBHOCTA | CAMOCTOSITENIBHOCTD B CaMOCTOSTEIBHOE CaMOCTOSITETIBHOE
B IPUMEHECHUH MPUMECHEHHN YMEHHH MIPUMEHEHHE YMEHHM MPUMEHEHHE YMEHHI
YMEHHH 110 peteHus: ya4eOHbIX peLlIeHuS 3aIaHuiA, PpeLICHHUST HEU3BECTHBIX
UCIIOIb30BAHHIO 3a/IaHHil B TOJTHOM AHAJIOTHYHBIX TEM, WJIA HECTAHIAPTHBIX
METOJIOB OCBOCHHUS COOTBETCTBHH C KOTOpbIE MIPEACTABISLT | 3a/IlaHUi U TIPH
y4eOHOit o0pasrtom, MIperoiaBaTeb, KOHCYJIBTaTHBHOM
JUCHUIIIINHBI. JaHHBIM " 1Ipu €1ro MOAJACPIKKE
IIperoaaBaTeseM. KOHCYJIBTaTHBHOMN npernoyaBarelisi B 4acTu
MOJI/IEPKKE B YaCTH MEXK TUCIIMIUTHHAPHBIX
COBPEMEHHBIX CBsI3eH.
npoOIem.
Bmanets HecmocoOHOCTE Oobyuaromuiics OOyuaromuiics Oobyuaromuiics
CaMOCTOSITETILHO JIEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
MPOSIBUTH HABBIK CaMOCTOSTENILHOCTD B CaMOCTOSITETIbHOE CaMOCTOSITETIbHOE
peuieHus MIPUMEHEHHU HaBBIKA MIPUMEHEHHE HaBbIKA MIPUMEHEHHE HaBbIKa
IIOCTaBJICHHON T10 3aJJaHUsM, peuieHys 3alaHui, pelLlIeHNs HEU3BECTHBIX
3aaa4M 1o PCUICHUC KOTOPBIX AHAJIOTUYHBIX TCM, NI HECTAaHAAPTHBIX
CTaH/IapPTHOMY OBLIO TIOKAa3aHO KOTOpBIE MIPEACTABISLT | 3aJIlaHUM U TIPH
00pas3ily HOBTOPHO. IIperoiaBaTesieM. IIperoiaBaTesb, KOHCYJIBTaTHBHOM
U TIPH €TO TIOJI/IEPXKKE
KOHCYJIBTaTHBHOM MperoiaBaTens B 4acTH
MOJIJIEPXKKE B YaCTH MEXKIUCIUIUTAHAPHBIX
COBPEMEHHbBIX CBsI3eid.
mpobIeM.
2. TlepeyeHb BONMPOCOB 3aa4 K JK3aMeHaM, 3a4eTaM, KYPCOBOMY IHPOeKTHPOBAHHUIO,

JadopaTopHbIM 3aHATUsIM. O0pa3el IK3aMeHAIMOHHOI0 OuJIeTa




1. Bormpock! k 3ammure 1abopaTopHbBIX padboT

JlaGopatopHas  pabora 1.  HccnenoBaHme — CTaTHYECKOW — BOJBT-aMIIEPHOH  XapaKTEPHCTHKU
MIOJIYIIPOBOAHUKOBOIO TUOJA

1. KakoB npuHIMI paboTHI MOJIYIIPOBOJHUKOBOTO AH0Aa?

2. KakuMu ypaBHEHUSIMH OIMCBHIBAIOTCS NpsiMas W oOpartHas BeTBH BAX 3IeKTpoH-HO-IBIPOYHOTO
nepexonaa?

3. Uto o003Ha"aeT KK U3 TTapaMeTpOB AWO/a B 3TOU pabore?

4. Yem omimmuarotcss BAX mieansHOTO AJIEKTPOHHO-IBIPOYHOTO Tiepexona ot BAX pe-ansHOTO nuona?

5. OOBSICHHATH CTPYKTYPY W Ha3HAYCHHE SKBUBAJICHTHOW JIMHEWHOM CXEMBI TUOA.

JlaboparopHast pabota 2. Mi3smepenne 6apbepHON EMKOCTH

3NIEKTPOHHO-IBIPOYHOTO Tepexo/ia

1. Tlouemy oOpa3syercst 3amuparolMii CJIOH B 3JICKTPOHHO-ABIpOYHOM mepexone? KakoBel ero
3NIeKTpUYecKue cBoiicTra?

2. Yro Takoe GapbepHas EMKOCTb 3JIEKTPOHHO-ABIPOYHOTO Tepexona? OT KakuxX Mapa-MeTpOB JJIEKTPOHHO
-JIBIPOYHOTO MIepexo/ia OHA 3aBUCHT?

3. Kak 3aBucuT 6apbepHast EMKOCTh OT HANPSDKEHHS HJIEKTPOHHO-ABIpOYHOTO nepexona? [louemy?

4. Kak 3aBucuT 6apbepHas EMKOCTBH OT Temriepatypbl? [louemy?

5. Kak Bmusier OapbepHas EMKOCTh Ha OBICTPOACWCTBHE ¥ YACTOTHBIE CBOMCTBA IIONy-TIPOBOJIHUKOBBIX
mpuOopoB?

6. Kak ucione3yior 6apbepHasi EMKOCTh B 3JICKTPOHHON TeXHHUKeE?

Jlaboparopnast pabora 3. HMccrnemoBanue pabOThI BBIIPSIMHUTENS OMHO(DA3HOTO CHHYCOMAAIBHOTO TOKa C
€MKOCTHBIM (DUIIBTPOM

1. Yem omimuaercst paboTa OHOIIOIYIIEPUOJHOTO BBINPSIMUTENS OT ABYXITOIYIIEPHOI-HOTO?

2. KakoBbl IperMyIIeCTBa U HEJOCTATKH OJHOMNOIYEPHOAHOTO U JBYXIOIYIIEPUOAHOTO BBINPSMHUTENEH?

3. Kak Biusier m3MeHeHHe EMKOCTH KOHAEHCATOPa Ha BBIXOAHOE HAIIPSHKEHUE BBINIPSI-MUATEIS?

4. Kaxk BiouseT W3MEHEHHWE BEJIMYMHBI AaKTUBHOTO CONPOTHBIICHHWS Ha BBIXOJHOC HANps-KEHUCE
BBIIPSAMUTENS?

5. Kakxosa pons RC-dmmsrpa?

6. KakoBOo cOOTHOIIEHWE MEXIy BXOZHBIMH U BBIIPIMJICHHBIMH TOKAaMH B pPa3iIM4YHBIX CXEMax
BBITIPSIMIICHUS?

7. IloueMy B OCHOBY CITIaXXHMBAIOIIUX (DHIIBTPOB HOJIOKEHBI PEAKTHBHBIC 3JIEMEHTHI JJIEKTPUIECKON LeTn?

Jlaboparophas pabota 4. MccnenoBaHue CTaTUYSCKAX XapPAKTEPUCTHK OUIOIAPHOTO TPAH3UCTOPA

1. Kak yctpoeH OMIOJSPHBIH TPaH3UCTOP, KaKHWE CYLIECTBYIOT CXEMbI €ro BKJIIOUEHHUS! B DJIEKTPHUECKYIO
Lenb?

2. Kak mpoucXoauT B TPaH3UCTOPE MPOLECC YCHIIEHHSI MOIITHOCTH JIEKTPUUECKUAX Koje-0aHui?

3. ITouemy TonmumHa 6a3bl TPAH3UCTOpPA Ha JOJDKHA IPEBBINIATh ONpeenEéHHOro 3HaueHus1? Kakoro?

4. ITouemy cxema BKIIOUEHUs TpaH3ucTopa ¢ OO sBisieTcs Hanbosee pacpocTpaHEH-HOW?

5. O6ocHOBaTH TeOpPETHUYECKH (HOPMBI XapaKTEPUCTUK TpaH3ucTopa?

6. Kax onpenenuts ¢u3uyecknii cMbica h-mapameTpoB Tpanzuctopa?

JlabopaTopHas pabota 5. MccnenoBaHue MONEBOTO TPAH3UCTOPA C YMPABISIIOLIMM 3JIEKTPOHHO-ABIPOYHBIM
Hepexo1oM

1. Kak ycTpoeH MOJeBO TPaH3UCTOP C YHPABISIOIUM OSJIEKTPOHHO-JIBIPOYHBIM IEPEX0-I0M, KaKoB
MIPUHIMUI €ro JeiicTBusA?

2. Kak nmpoucX0oAuT B MOJIEBOM TPAH3UCTOPE MPOLECC YCHICHHSI MOIITHOCTH JIEKTPUUECKUX CHTHAJIOB?

3. Ilouemy uccief0BaHHbBIN TPAH3UCTOP HA3BIBAETCS IOJICBBIM MM YHUTIOISPHBIM?

4. OOGoCHOBaTh TMOJSIPHOCTD MOJKIIOUYEHHUS HCTOYHHMKOB O3JIEKTPOSHEPIHMHU K IIOJIEBOMY TPAH3HUCTOPY C
YITPaBIISIONIAM 3JIEKTPOHHO-BIPOYHBIM MIEPEXO00M B 3aBUCHMOCTH OT THIIA IPOBOIMMOCTH KaHaja.

5. O6ocHOBaTh TEOPETHUYECKH (HOPMBI XapaKTEPUCTHUK IOJIEBOTO TPAHZUCTOPA.

6. O6ocHOBaTh (PU3NIECKUI CMBICIT OCHOBHBIX MTapaMETPOB IMOJIEBOTO TPAH3UCTOpA.

JlaGoparopnas pabota 6. MccnenoBanue cxeMm Ha ONEPAITMOHHBIX YCHUIATEIAX

1. Yro cocraBisier ocHoBy OY?

2. KaxoBbl ocHOBHBIE TapaMeTpbl OY?

3. I'me ucmonp3yroTcss MHBEPTUPYIOIINE U HEMHBEPTUPYIOLINE YCHIIUTEIIH?

4. Yrto mpencTaBiseT co00i mepeaTouHasi XapakTepUCTUKA YCUITUTEIs?

5. Kak onpenensiercst Koo GUIUMEHT yCHIICHUS] HEMHBEPTUPYIOIIETO U MHBEPTUPYIOIIETO YCHIINTENeH?

6. Bunsl oOpatHbIX cBsizeld B ycunmrensx. Kakyro pons urpaer orpuiarenbHas oOpaTHas cBssb? Kakyro
POJIb MTpaeT MOJI0XKNTEIbHAs 00paTHas! CBSI3b?



7. Yto npexacrasisoT codort AUX u @UX onepaliioHHOH cxeMbl?

8. Uto Takoe mocrosHHas BpeMeHHM Lenu? Kakoe BnMsHME OHA OKa3blBaeT HAa BBIXOAHOE HAIPSDKEHHE
uHTerpaTopa u muddepenimaropa?

9. Kakue cBoiictBa OV HCHONB3YyIOTCA Ul peaau3allid UMIYJIbCHBIX cxeMm?

JlabGopaTopHas pabora 7. MiccinenoBanne TupucTopa B Ka4eCTBE

peryisTopa MOIIHOCTH

1. Kak ycTpoeH THpHCTOp, KaKie CYLIECTBYIOT TUIIBI THPHCTOPOB?

2. Kak IpoMcXoIuT MpoLece BKIFOYECHHS U BEIKITIOYEHHS TUHUCTOPA?

3. Yro TaKkoe HanpsHKEHHE NMEPEKITFOYSHIS THPUCTOPA, TOK yIep KaHUs?

4. Kak BKIIIO9a€TCs] TPUHICTOP C TIOMOIIIBIO YIIPABIISIOMIETO IeKTpoaa’?

5. Kak ncrons3yrorcsi THpUCTOPHI?

6. Kakue crioco0b! yripaBieHus OTKPHITHEM THPUCTOPOB Ha MEPEMEHHOM TOKe?

Jlaboparopnas pabota 8. MccinenoBanue pabOThI JOTHYSCKUX 3JICMEHTOB M TPUITESPOB

1. B uem ommuus M TpeuMyllecTBa HU(POBOro crocoda oO0paboTKH HH(OPMALUK 10 CPaBHEHHIO C
AHAJIOrOBBIM?

2. Kakue CyImecTBYIOT THIIBI JIEKTPOHHBIX JOTHUECKHX 3JIEMEHTOB (THIBI JIOTHK)? B dem 3akirouarorcs
UX IPEUMYINECTBa U HEAOCTATKN?

3. KaknumMu OCHOBHBIMH ITapaMeTpaMH XapaKTEePU3YIOTCSI IHU(PPOBbIE MUKPOCXEMBI?

4. Kakne cxeMHBIC PEIICHUS IPUMEHSIOTCS ISl CO3AAHUS JIOTHIECKUX IEKTPOHHBIX 31eMeHToB KMOII?

2. Bormpocsl k 3x3ameny

1. [Mpeamer snextponuku. Kiaccudukamust saeKTpOHHBIX HpuOopoB. IlepcriexkTrBbl M 007aCTh
MIPUMEHEHHS TTOJTyIIPOBOTHUKOBBIX IPHOOPOB.

2. TexHOJIOTHN U3rOTOBJICHHS TTOJYIIPOBOJHUKOBBIX JIEKTPOHHBIX MPUOOPOB.

3. OCHOBBI TEOPHH BIIEKTPONPOBOJHOCTH  IMOIYNPOBOAHUKOB. CoOOCTBeHHass ¥ IpHUMECHas
JNIEKTPONPOBOAHOCTh NOIYIPOBOAHUKOB.

4. ONeKTpONpPOBOIHOCT HONYNPOBOAHUKOB. /JIpeiid Hocutenell 3apsga B MONyHpO-BOAHUKAX.
Hucdysust Hocurenei 3apsiaa B MOIYIPOBOAHUKAX.

5. DNeKTPOHHO-IBIPOYHBIN TIepexo/ (p-n-Tiepexo) MPH OTCYTCTBUN BHEITHETO HATPS-KCHUSI.

6. p-n-nepexo] Mpy NPsIMOM HaNpsKECHUH.

7. p-n-niepexo; Mpyu 0OPaTHOM HAIPSKEHHH.

8. Bust npo0oeB p-n-niepexo/a.

9. [TapaMeTps! MOTYIPOBOAHUKOBBIX JIHOAOB

10. Kiaccudukauums 1 MapKupoBKa MOJIYIIPOBOAHUKOBBIX JIHOJIOB

11. Bonsr-amnepnas xapakrepucrika (BAX) anona

12. [Tpumenenne MMOA0B JUTA BBIIPSMIICHHS TIEPEMEHHOTO HAITPSKSHUS

13. Bapukarm, cTaOWIATPOH, TYHHENBHBIA W JIABUHHBIA Ouonel. [lpwHIMm neictBus, Xa-
PaKTEpUCTHKH, TIAPAMETPHI, 00JIACTH TPUMEHEHHS.

14. Bunonspaeie TpaH3UCTOPH! (MPUHINI E€HCTBHSA, XapaKTEPUCTHKH, MaJIOTo, OOJBIIOT0 CHTHAJIOB
1 TTIOCTOSTHHOTO TOKA).

15. CxeMsl BKITIOYEHHUS TpaH3UCTOpoB. Ctatnmueckue BAX.

16. OKBHUBAJICHTHBIE CXEMBI 3aMEIIIEHHUS TPAH3UCTOPOB.

17. Pexxumbl pabOTHI TpaH3HUCTOPA.

18. TemneparypHble ¥ 4acTOTHBIE CBOMCTBA TpaH3ucTOpa. CXeMbl CTa0MIM3AMU Pab0-4ero pexuma
YCHJIUTENIBHOTO KacKa/ia Ha OUIIOJIIPHOM TPaH3UCTOPE.

19. Pabora TpaH3uCcTOpa B KIFOYEBOM PEKUME

20. IToneBoit TpaH3UCTOP € YHPABIAIOLUMM P-N-IEPEX0A0M

21. IoneBoit TpaH3UCTOP € U30IUPOBAHHBIM 3aTBOPOM

22. TpaH3uCTOPHI ¢ MJIABAIOIINM 3aTBOPOM ((IIAII-TIAMSITh)

23. BumonsipHbIie TpaH3UCTOPHI ¢ N30MUpoBaHHEIM 3aTBOpoM (IGBT - Tpan3ucTops!)

24. JvomHbI THPUCTOP (AMHUCTOP)

25. TpuonHsIit THPHECTOP (TPUHUCTOP)

26. [epexomnble MpoIecChl MPH BKIIOYEHUN THPHCTOPA

27. ['pymmoBoe coequHEHNE MOTYPOBOJHUKOBBIX MMPUOOPOB.

28. OmneparonHsie yeuaurend. CTpyKTypa, napaMeTpsl, XapaKTepPUCTHKH.

29. OV c oOpatHO# oTpHuLIaTeIBHON CBsI3bt0. OCHOBHBIE CXeMbl BKIItoUeHUs OV.

30. [TonynpoBOJHUKOBBIE UHTETPATIBHBIE CXEMBI.

31. BazoBbie noruueckre seMeHbl HU(GPOBBIX HHTETPAIBHBIX CXEM

32. Tpurrepst



O06pa3err sK3aMeHAIMOHHOTO OnieTa

JlaTbHEBOCTOYHBIN TOCYyIapCTBEHHBIM YHUBEPCUTET ITyTEeH COOOIICHHUS

Kadenpa DK3aMeHAIMOHHBIN OmteT No YTBEpKIAI0»
(x602) DnexTpoTeXHUKA, OCHOBBI NIEKTPOHUKH 3aB. kadeapoit
JNIEKTPOHMKA U nekTpomexannka | Hampasinenue: 27.03.04 Yopasienue Cxopuk B.I'., kaHz. TexH. HayK,
3 cemectp, 2025-2026 B TEXHUYECKUX CUCTEMAX JIOLIEHT
HamnpagnenHocts (mpoduis): 21.05.2025 r.
VYnpasneHue B aBTOMaTU3UPOBAHHBIX
1 pOOOTOTEXHUUECKHUX CHCTEMaX

Bormpoc Bonsr-amnepnas xapakrepuctika (BAX) auona ()

Bormpoc ()

3amaua (3amanue) ()

[Ipumeuanne. B kaxaoM  SKk3aMEHAallMOHHOM  OwWiieTe  JOJOKHBI — MPHUCYTCTBOBATH
CIOCOOCTBYIOIINX (POPMUPOBAHHIO Yy 00YYAIOLIErocs BCEX KOMIIETEHIIMH 10 JaHHOM JUCIUIUIMHE.

3. TecToBble 3anaHusi. OneHKa N0 pe3yJbTaTaM TeCTHPOBAHUSI.
3. Bonpocs! TecTupoBaHus

167. 3ananme {{ 93 }} M:a:
CoOTBETCTBHE THIIOB PE3UCTOPOB UX IPahUUECKUM H300pasKeHUSM
Perynupyemslit

Tepmopesucrop

Bapuctop

®dorope3ucrop

168. 3ananue {{ 95 }} M:a:

CoO0TBETCTBHE MOJIYIIPOBOIHUKOBBIX MTPUOOPOB MX TpadMuecKuM U300paKeHUSIM
AAOI

OUITOJIIPHBII TPAH3UCTOP

THPUCTOP

M0JIEBOU TpaH3UCTOP

169. 3ananue {{ 276 }} H:a:

OTmMmeThTe MpPaBUIIBHBIN OTBET
Ha pucynke n3o0paxeHa BoJIbTaMIIepHast XapaKTCPUCTHKA. . .

] tupucTOpa
OWITONIIPHOTO TPAH3UCTOPA
TIOJIEBOTO TPaH3HCTOpa
BBIIPSIMUTENIBHOTO AMOAA

170. 3ananue {{ 277 }} H:a:
OTMeThTe NPaBUIIBHBIA OTBET
Ha pucyHke npuBeieHa cxema BKIIOUCHHS TPAH3KUCTOpa ¢ 00muMm (-eif). ..

6azoii

KOJUIEKTOPOM

3emJiieit

] aMHUTTEpOM

171. 3agarme {{ 278 }} M:a:

OTMeTbTe NPaBUIIBHBIA OTBET

Ha pucynke n300paxeHo yclioBHO-Tpadrueckoe 0003HaYCHHE. . .

BOTIPOCHI,




OUIIOJISIPHOTO TPaH3KUCTOPA
BBINPSIMUTEIBHOTO THOJIA
TOJIEBOTO TPAH3UCTOPA
U] TEpucTopa
172. 3ananne {{ 71 }} [:a:
OTMeTBTE TIPABHIIBHBIA OTBET
BrimpsMuTensHBIE THOIBI 3TO. .
] TONyPOBOJHHWKOBBIE  THOABI, OCHOBHBIM CBOWCTBOM KOTOPBIX SIBIISICTCS  OJHOCTO-POHHSS
MIPOBOAUMOCTE U AP PEKT BBITPAMICHHUS TOKA
JIMOJbI INIOCKOCTHOM KOHCTPYKLUHU
JTUOJIbI, MU3TOTOBJICHHBIC M3 KPEMHHS
[) IMOJIbI, U3rOTOBJICHHBIC U3 TEPMaHUs
173. 3ananue {{ 72 }} M:a:
OTMmeTbTe NpaBUIIBHBIN OTBET
CooTHOIIIEHNE MEKAY KOHIICHTPANKEH 3JCKTPOHOB U IBIPOK B YHCTOM IMOIYIPOBOJIHUKE
Un=p
U n>p
0 n<p
0 n=0
174. 3aganme {{ 75 }} H:a:
OTMeThTE MPABWIBHBIA OTBET
ConpoTuBIEHHE p-N-TIepexo/ia BhIINIE IPH _ BKIIOYCHUHU AMOJA.
L] mpsMoM
o0paTHOM
TOCJIeI0BATEILHOM
[ mapaJuIeTbHOM
175. 3ananne {{ 76 }} [:a:
OtmMmeTbTe NpPaBUIBHBIA OTBET
[Ipu MOBBIIIIEHUH TEMITEPATYPHI OKPYXKAIOIIEH Cpebl HapsDKEHUE TEIIOBOTO TPo0Ost MO-TyIPOBOIHUKA
YBEITHYHUTCS
YMEHBITHTCS
HE U3MECHUTCS
PaBHO HYITIO
176. 3ananue {{ 80 }} M:a:
OTMeThTE MPABUIBHBIA OTBET
BAX p-n-nepexona

177. 3agarme {{ 94 }} 1:0:
OrnpenenuTh 001acTh PabOTHI CTAOMIUTPOHA

]
a0 o e

178. 3amanwue {{ 96 }} 1:0:
OTMmeTbTe NpPaBUIBHBIN OTBET
BpemenHas nuarpaMma Toka B Harpy3Ke MpH OTHOIIONYIEPHUOTHOM BBIIPSIMIICHHH:

179. 3ananue {{ 108 }} /1:0:

[MocnenoBaTenbHOCTh  Pa3MELICHUSI JJIEMEHTOB CTPYKTYPHOM CXeMbI OJHO(A3HOTO BBINPS-MUTEIBHOTO
yCTpOICTBa

1: icToYHMK NEepeMEHHOTO HalpsHKeHUs

2: Tpanchopmatop

3: BelnpaMuTtens



4: CrnaxxuBarouui GUIbTp

5: Crabunuzatop

6: I[Motpeburens

180. 3ananwme {{ 117 }} [:0:

COOTBETCTBHE CXEMBI BBIPSIMIICHUS BPEMEHHOM AuarpaMme.

181. 3ananwme {{ 129 }} [1:0:
OTMmeTbTe NpaBUIIBHBIN OTBET
Haumenblme myabcannyl BBITPSIMIIGHHOTO HANPSDKEHUSI 00€CIIEYMBACT CXEM BBINPSIMIICHUST
1 omHo(azHAas OJHOMOIIYIIEPHOIHAS
ogHoda3Hasi MOCTOBas
O TpexcazHas c HyJIeBOH TOUKOH
[ TpexcazHas MOCTOBas
182. 3amanme {{ 130 }} JI:6:
OTMeThTe MPaBUIIBHBIA OTBET
Criaxxuparorine (GUIbTPbI UCIOJIB3YIOT JJIS ...
] MakCHMAaJIbHOTO CHW>KeHHMs KoddduiueHTa mynbcarui
pEryIMpOBaHMsT HANPSKEHHS
CTaOWIM3AIMY HAIIPSHKEHUS Ha Harpy3Ke
] mosydeHHs] MaJIOTa0apUTHBIX CXEM
183. 3amanne {{ 131 }} H:6:
CooTBeTCTBHE 3JIEMEHTA U €r0 Ha3HAYCHUS

Kongnencarop HaKaIIMBaeT MEKTPUIECKYIO SHEPTHIO
Tpaucdopmarop mpeodpas3yeT ypOBEHb HATIPKCHUS
Konseprop npeobpa3yeT MepeMEeHHBIA TOK B TOCTOSHHBIN
Wuseprop npeodpa3yeT MOCTOSHHBIA TOK B TIEPEMEHHBIN
WNupyxrop CO3/1a€T MarHUTHBINA IOTOK

184. 3ananue {{ 132 }} [1:0:
OTMeThTe NPaBUIIBHBIA OTBET
[Tpu yMeHbBIIEHUH COTPOTHBIIEHHUS HATPY3KH KO3(DMHUIIMEHT CrIaXKMBaHHUsT eM-KOCTHOTO (PHIIBTpa

L] yMEHBIIUTCSA

[ yBeaM4uTCs

L] He u3MeHUTCs

[l yBenuuMTcs B 1Ba pasa

185. 3ananme {{ 81 }} /1:6:
OTMeTbTe MPaBUIIBHBIA OTBET
KoadduiueHt mymnbcaimii HOCTOSHHOTO HANPSHKEHUS PABCH
Ll mymo
] OoJblie HyIs
L] MeHbIlIe HYTIA
L Tpu
186. 3amarme {{ 82 }} M:0:
OTMeTBTe TPABIIIBHBIA OTBET
[Ipu yBenmnyennn emxoctd KoHAeHcaTopa Cd mynabcaIysi HaupsDKCHUS Ha HATPYy3Ke
[l yBenuuures
[l yMeHBpIIUTCSA
(] He u3MeHHTCA
3HAYUTENBHO BO3pACTET

187. 3ananue {{ 88 }} JI:B:
Jlononuute onpeeneHue
OCHOBHOI DJIEMEHT YCHITUTEIS -



[TpaBuiabHBIE BApUaHTHI OTBETA: TpaH3UCTOP; TpaH3ucTOp;
188. 3ananue {{ 89 }} JI:B:
Jlomonuure
Jlyist yBenu4eHust IpeJiesIbHO JIOITYCTUMOI MOIIHOCTH TPaH3UCTOPOB MX YCTAHABIMBAIOT HA ...
[TpaBuibHBIC BapHaHTHI OTBETA: paxuaropax; Pagnaropax;
189. 3amanne {{ 90 }} J:B:
JonoyHute
DJEKTPOHHOE YCTPOHCTBO, TMpenHa3HAYCHHOE I YBEIMYCHHS MOITHOCTH D3JICKTPHYSCKOTO CHTHAJA,
HA3BIBACTCH...
[IpaBuipHBIE BapHAHTH OTBETA: YCHIIUTEIEM; YCHIUTEIND;
190. 3aganme {{ 91 }} 1:B:
JlomonHute
OJeKkTpoHHass cxeMa, IMpeoOpasyromas IOCTOSHHBI TOK MCTOYHUKA TUTaHUS B MEPEMEHHBIA TOK
OIpeIeIeHHOI YacTOThI U (POpMBI, Ha3bIBACTCS
[TpaBuibHBIE BapUaHTHI OTBETA: TEHEPATOPOM;
191. 3anmanne {{ 92 }} J:B:
JonoyiHute
lenepatop, BBIPAOATHIBAOIIMA  TMEPUOTUYCCKYI0  IOCIEIOBATCIBHOCTE  HUMIIYJIBCOB  HAIPS-)KCHHS
TIPSIMOYTOITHOHM (POPMEI, HAa3BIBACTCS
[IpaBuipHBIE BapHaHTH OTBETA: MYJIBTUBHOPATOP; MYIETHBHOPATOPOM;
192. 3ananme {{ 79 }} H:B:
OTMeThTE IPaBUIIBHBIA OTBET
[ToneBoMy TpaH3UCTOPY COOTBETCTBYIOT CTPYKTYPHBIE DJIEMEHTBI ,
[l xomexrop
6aza
HCTOK
3aTBOP
[ ynpaBJISIOUIMHA 3IEKTPOL
193. 3anmanne {{ 86 }} J:B:
OtmMmeTbTe NpPaBUIBHBIA OTBET
B 3HauHTENBHON CTETIEHU 3aBHCAT OT TEMIIEPATYPhI MApaMeTpel
pe3uCTOpOB
KOH/ICHCAaTOPOB
TPaH3UCTOPOB
WHIYKTUBHOCTEH
194. 3ananue {{ 87 }} J:B:
OTMeTbTe NPaBUIIBHBIA OTBET
OTHOLIEHUE BBIXOAHOW BETMYUHBI K BXOJHON Ha3bIBACTCS
K03(hGHUINEHTOM YCHIICHUS YCUITATEIIS
ko3 urmerToM 00paTHO CBS3U
ko3 umeHToM nepenadn
[ ko3¢ ¢unmeHToM TpaHCHOPMALTUU
195. 3amarme {{ 98 }} A:r:
CooTBeTCTBHE JIOTHYECKHUX CBA3EH M MX Ha3BaHUH
Jlornueckoe cioxxenue (MJIM) Pesynbrar J0XKHBIHN, €CIIM BCE apTyMEHTHI JIOXKHBI
Jlornueckoe ymHoxenue (M)  Pe3ynbraT MCTHHHBIN, €CITH BCE apTYMEHTHI HCTUHHBI
Jlornueckoe orpunanue (HE) @yHKIMS MCTHHHA, KOT/AAa apTyMEHT JIOKHBIN
196. 3ananue {{ 100 }} d:r:
JlononHute onpenaeneHne
Crioco0 npe/cTaBiaeHus 9uces ¢ TIOMOIIBI0 U(p (CHMBOJIOB) Ha3bIBAETCH. ..
[TpaBubHBIC BapHAaHTHI OTBETA: CUCTEMOM CUHMCIICHHS; CHCTEMA CUMCIICHUS;
197. 3amanne {{ 103 }} J:r:
OTMeTBTE TPABIIIBHBIC OTBETHI
Jlornueckne cXeMbl MPUMEHSIOTCS TSl CO3MaHMUS. ..
TPHUTTEPOB
CyMMaTOpOB
ycuIIuTenein
BBINPSIMUTENECH
CTabMIIN3aTOPOB
198. 3ananue {{ 134 }} A
JlononHute onpexaeneHue
YerpoiicTBO, CIIOCOOHOE CKAaYKOM NEPEXOAMTh M3 OJHOTO COCTOSIHUSI B JPYroe, II0J BO3AEH-CTBHEM
BHEIITHETO YIPABIISIOIIET0 CUTHAIIA, Ha3bIBAETCH ...



IIpaBuiibHBIE BapuaHThl OTBETA: TpUrrep; Tpurrep; Tpurrepom; Tpurrepom;
2.3amanue {{ 13 }} T3 1
Bribepute npaBUIBHBIN OTBET
Bomnpocamu yrpasieHus nHGOPMAaIMOHHBIMHU [TOTOKaMH 3aHUMaeTCsl Hayka ...
MIPOMBIIIUICHHAS JJIEKTPOHHKA
CHJIOBAsI JJICKTPOHHKA
MH(OPMaNMOHHAS IEKTPOHNKA
[ sHepreTHYecKas NEKTPOHHKA
3. 3amanme {{ 14 }} T3 2
Bribepute npaBIITBHEI OTBET
A‘{X YCUJIMTEIIS ONpPEIeTseT .
JrarnasoH pabounx HanpsDKeHm/I YCUITUTEIIA
obJiacTh CHIKeHHE KoddduimeHTa ycuineHus
[ Hannuue (azoBOro cIABHUIa BBIXOJHOIO CHTHAJIA
] nuana3oH paboYMX YaCTOT YCHIIMTENS - MOJIOCY IPOIyCKaHHs
4 3amanue {{ 15 }} T3 3
BriGepute npaBriIbHBIH OTBET
Jlnist yeTpaHeHUsI pa3IndHbIX BUIOB HCKQKCHUH B YCHIIUTENSX IPUMEHSIOT ...
| oOpaTHbIE CBS3H
[ mompaBoYHBIE KO UIHESHTHI
| BBIIPSIMUTENBHBIE TIPEOOPA30BATEIH
] TOMEXOIOAAaBIAIOIHNE (PUITBTPHI
5 3amanue {{ 16 }} T3 4
Bribepute npaBHIBHBIN OTBET
OOBEKTOM yNpaBlIeHUs] B CUCTEMaX AJIEKTPOIPHBOJIA SIBIISETCS ...
JNIEKTPO/IBUTATENb
CHUJIOBOM IpeoOpasoBarTelb
AKTHBHBIA (QIIIBTP
YCTPOHCTBO OTOOpaXkeHusI HH(POpMaIN
7 3aganue {{ 18 }} T3 6
Bei6epute npaBrITbHBIA OTBET
O6paTHOI/I CBSI3BIO HA3BIBAETCS SBIICHHE, IPU KOTOPOM CHTHAII C .
BBIXO/Ia YCUJINTENS MOAAETCS Ha €ro BXOJ
BBIXO/1a YCHJINTETSI TIOAAETCS B EKTPHUECKYIO CETh
BXO/Ia YCHJIUTENS MOAAETCA Ha ero BBIXOJ
BBIXOJIa YCHJIMTEIIS TTOAAETCS Ha BXOJ APYroro yCHINTENs
. 3amanue {{ 19 }} T3 7
BriGepute npaBrIIbHBIH OTBET
Wudopmanus B 3MEKTPOHHBIX YCTPOMCTBAX XPAHUTCS M MEPEHOCUTCS MPH MTOMOIIH ...
] 2JIEeKTPHUYECKUX CHTHAJIOB TOKA
] TemyI0BOTO BO3JECHCTBHUS
] 2JEKTPUUYECKUX CHTHAJIOB HANPSDKCHUS
[ 2JEeKTPOMAarHUTHBIX BOJH
. 3amanme {{ 20 }} T3 8
Br10OepuTe npaBUIBHBIN OTBET
OUX ycunurens MOKasbIBaeT, uTo ...
3aBUCUMOCTb (Da30BOTO CABMTa BXOJHOTO CUTHAaja HEJIMHEHHA
pa3nuYHble TAPMOHUYECKHE COCTABISIONINE BXOJHOIO CHIHAla MPOXOJAT 4Yepe3 YCHIIUTENb C Pa3HbIMU
(ha30BBIMH CIIBUTAMHU
3aBUCUMOCTD (Pa30BOro CABHIa BHIXOJHOTO CHTHAJIA JIMHEHHA
BBIXOIHOW CHTHAJI UMEET pa3HbIe (a3bl
10. 3aganme {{ 21 }} T3 9
Bribepute nmpaBIITBHEIA OTBET
XapaKTepuCTUKH YCHIUTENS IPH BBEICHIH OTPUIIATSIEHON 0OpPaTHON CBA3M ...
TTOBBITIIAETCA CTAOMITBHOCTh KO3 (DUITMEeHTa YCHITCHUS
pacmmpseTcs oJIoca MPOIyCKaHU YaCTOTHOM XapaKTepUCTUKH
YMEHBIIAIOTCS] YACTOTHBIE NCKAKEHUS
yBeJIMYUBAETCS] KOAPPHUINEHT ycUIeHns
11. 3aganme {{ 22 }} T3 10
Bribepute npaBUIBHBIN OTBET
K ananoroBsIM npeoOpa3oBatelisiM CUI'HAJIOB OTHOCSITCS ...
(hopMHpOBaTETN UMITYJILCOB
[l MyJBTHIUIEKCOPEI

o]

Ne)



PErUcCTphI
MaTeMaTHYecKue peodpa3oBaTei Ha ONEePallMOHHBIX YCHIMTEISX
12. 3ananme {{ 23 }} T3 11
BriGepute npaBuiIbHBIH OTBET
OOBIYHO JIOITYCTUMOE CHH)KEHHE Kod(HUIeHTa yCHIeHNsI IPUHUMAETCS PaBHBIM:
0,717K0
3 nb
'] B2 pa3a
0 0,5Um
13. 3aganme {{24 }} T3 12
Br10epuTe npaBUIBHBIN OTBET
CBolicTBa XapaKTepHbIE IS MOJIOKUTEIBHON 0OpaTHOMN CBS3HU:
yBEJIMUEHHE CTAOMIBHOCTH KO3 (GHUIMEHTa YCUITCHHS
pacuIMpeHue MoJI0Chl IPOITYCKAaHUsI YaCTOTHOW XapaKTepUCTHKH
CO3/IaHNE aBTOKOJIEOATEILHOTO PEKUMa paOOThI YCHITUTENS
yBesmueHne Ko3(GHUINCHT YCUIICHUS
14. 3aganue {{25}} T3 13
Bribepute mpaBIITBHEI OTBET
K ananoroBsiM nmpeoOpa3oBaTessiM CUIHAJIOB HE OTHOCATCS ...
[ mpeoOpazoBareny Koaa
aBTOTCHEPATOPHI
OTPaHUYUTEIH
MaTeMaTHYecKue Mpeodpa3oBaTesl Ha ONEePalMOHHBIX YCHIUTEISX
15. 3amanue {{ 70 }} T3 Ne 70
OTMeTbTe NMPaBUIIBHBIA OTBET
[TapameTps! ONEPalMOHHOTO YCHIIUTEINS JIENIST Ha CIIEAYIONIUE TPYIIIIbL:
YCHJIUTEIIbHBIE, YaCTOTHBIE
BXO/IHBIC, BEIXOHBIE, CKOPOCTHBIE, YaCTOTHBIC
BXO/IHBIC, BEIXOAHBIC, YCHIINTEIBHbIC, YaCTOTHBIE
BXO/IHBIE, IIEPEXOTHbIE, YCHIINTEIbHbIE, YACTOTHBIC
16 3amanme {{ 71 }} T3 Ne 71
OTMeTbTe MPaBUIIBHBIA OTBET
I{aCTOTa €IMHUYHOTO YCUJICHUS - 3TO YacTOTa, IPH KOTOPOH .
[ ko3¢ GuUIMeHT ycuieHus Ha ypoBHe 3 nb
[ k03¢ GUIMEHT YCHIICHHS paBeH OCCKOHEYHOCTH
k03 (HDUIIHCHT yCUIICHHUS paBeH |
YCHJIMBAETCSl CUH(A3HBINA CUTHAII
17 Samanue {{ 72 }} T3 Ne 72
OTMeTbTe NPaBUIIBHBIA OTBET
I-IaCTOTa cpesa - 3TO 4acTOTa, XapaKTepU3yromas ...
] muama3oH YacTOT OIEPallMOHHOTO yCHIIMTeNs Ha yposHe 3 b
| mpu KOTOpO# KO3()(HUIMEHT yCHIICHNS paBEeH OECKOHEYHOCTH
[ mpu xoTopoit K03)(HUIHEHT yCHIIEHHUS paBeH |
[ mOTepI0 YCHIMTEIBHBIX CBOIMCTB yCTPOMCTBA
18 3aganue {{ 73 }} T3 Ne 73
OTMeThTe MPaBUIIBHBIA OTBET
MHKpOMOIIIHBIE ONIEPALIMOHHBIE YCHIIUTENN XapaKTePH3yIOTCS TOKOM NOTpeOiIeHus MeHee ... MA
01
0,1
0,01
10
19. 3aganme {{ 74 }} T3 Ne 74
OTMmeTbTE NPaBUIBHBIA OTBET

KoadduimenT ycnneHust yHUBEpCaIbHOTO ONEPAMOHHOTO YCHIUTENS O0IIET0 MPUMEHEHHS PaBEH ...

1-10

1000-100000

1000000-1000000000

1000000000-1000000000000

20. 3amanue {{ 75 }} T3 Ne 75

OTMeThTe NPaBUIIBHBIA OTBET

[Mpernu3noHHbIE ONEPAUOHHbIE YCHIUTEIH UMEIOT KO3 GHUIIUEHT YCUIICHUS Ooiee ...
71000

71 10000000



1 1000000000000
10
21. 3amanue {{ 76 }} T3 Ne 76
OTMeTbTe NpaBUIIBHBIA OTBET
CKOpOCTh HapacTaHWsl BBIXOJHOTO HAlpPsDKEHUS! OBICTPOAEHCTBYIOIIMX —OIEPALMOHHBIX yCH-JIH-TEJEH
paBHa ... B/mMKc
0 20-50
1 100-200
1 200-500
1 1000
22. 3anmanue {{ 77 }} T3 Ne 77
OTMeThTe MPaBUIIBHBIA OTBET
Bxoj onepaiiioHHOT0 YCUIIUTENsI, OTMEYEHHBIH KPY)KKOM Ha3bIBAIOT ...
CUMMETPUYHBIN
HEMHBEPTHPYIOLIUH
Hepadoumii
[] MHBEpTUPYIOLUI
31. 3amanme {{ 32 }} T3 20
Bribepure mpaBIITBHEIA OTBET
OCHOBHBIM Kau€CTBCHHBIM MOKA3aTeJIEM YCHIIUTENS SIBISETC ...
ko3 umeHT ycnneHus
OTHOCHTEIbHAsI HECTAOMIIBHOCTD YaCTOTHI
k03 DUIHEHT Tepeaayn
TOYHOCTb BOCIIPOM3BEACHUS (POPMbI YCHIIMBAEMOTO CHUTHAJIA Ha BBIXOJIE
33. Bamanue {{35}} T3 23
Bribepute npaBHIBHBIN OTBET
Enunnna namepenus koadduimenTa ycuiaeHus ...
0 Om

Rk

34. 3amanme {{ 37 }} T3 25
Bribepure npaBIITBHEI OTBET
YacToTHasT XapaKTepHCTHKA MOKA3bIBA€T 3aBHCHUMOCTh KAaKOTO-JIMOO NapaMeTpa JIEKTPOHHOTO YCTPOHCTBA
oT ...
HaIpsHKEHUS
YaCTOTBI CJICAOBaHU UMITYJILCOB
KOJINUECTBA TAPMOHHK
] 4acTOTBHI CHHYCOMJIAJIBHOTO CHTHAJIa
35. 3amanme {{ 38 }} T3 26
Bribepute mpaBIITBHEI OTBET
BakxHeHnmmM KoJIM9IeCTBEHHBIM NapaMETPOM YCHIIUTENS SBISETCS KOIPQUIHEHT ...
MOJIE3HOTO JIENCTBUS
YCHIICHUS
nepenadu
npuéma
38. 3amanme {{ 44 }} T3 32
Bribepute npaBHIBHBIN OTBET
VYeunureneM Has3bIBalOT YCTPOWCTBO, MpeHA3HAYEHHOE VIS ...
1 mpeoOpazoBaHMs yPOBHS HaNPSHKEHHS
[ ycuileHMsl CUTHAaJa MOLIHOCTH
] ycmiieHHs 3NIEKTPHYECKOTO CUTHAJa 33 CUET SHEPIUU UCTOYHUKA ITUTaHUS
| BBIMPSIMIICHUSI TIEPEMEHHOTO TOKa
47. 3aganue {{ 89 }} T3 Ne 89
CooTBeTCTBHE MEXIYy Ha3BaHHEM M CXeMOl (PyHKIMOHAIBHOTO ycTporicTBa Ha OY
TG GepeHIIPYIOMAN YCUITATENb

HMHTETPUPYIOLUI CyMMAaTop
MHTEPUPYIOUIUN yCUIUTED

HEHHBEPTUPYIOIUI yCUIINTEND



60. 3aganue {{ 100 }} T3 Ne 100

ITocnenoBaTenbHOCTD PAa3BUTHSI JIEKTPOHUKHN KaK HAyKU
! QNIEKTPOHHBIE JTAMIBI (JHOJIBI)

: IIOJTYTIPOBOAHUKOBBIE TTPHOOPEI

: HHTETPaJIbHbIE MUKPOIEKTPOHHBIE CXEMBI

! MUKPOMUHHATIOPU3aLUs AIIEKTPOHHBIX CPEACTB

: MUKpoOBM

DA W~

1. 3amarme {{ 1 }} T3 Ne 1
Bribepure BepHBIif BapuaHT OTBETA
CuMBOJI, MCITOIB3BIKMBIN U1 0003HadYeHus gorudeckoro snementa NJIM-HE

2. 3amanue {{2 }} T3 Ne 2
Bribepure BepHBIif BapHaHT OTBETA
CHMBOJI, HCTIONB3YEMBIH [UIsT 0003HAaYEeHUs JToTH4eckoro 31emenTa M-HE

3. 3amanme {{3 }} T3 Ne 3

BriOepute BepHBIN BapuaHT OTBETA

CHMBOJI, WCHONB3yeMBIH Ui O0O3HAYCHHUS JIOTWYECKOTO 3MeMeHTa "HepaBHO3HAYHOCTBH', HA3BIBAEMOTO
takxke "Mckmouarouniee MJIN", "Crnoxenne no moayio 2"

4. 3ananue {{4 }} T3 Ne 4
BriGepute BepHBI BApHAHT OTBETA
OyHKIHSI, KOTOPYIO BBIMOJIHSET JOTHUECKAs cXeMa

) HE.

0 WJIA.

0 N

.3amanne {{5}} T3 Ne 5

BriOepuTe BEepHBI BapuaHT OTBETa

DyHKLHUSA, KOTOPYIO BBIIOJIHSET JIOTHYECKAs! CXEMa

9,1

'] HE.

[ WNIJIN.

0 N

7. 3amanue {{7 }} T3 Ne 7

Bribepute BepHBIil BApHAHT OTBETA

Jlornueckast QYHKIHS, KOTOPYIO PeaM3yeT CXeMa JHOIHOTO JIOTHIECKOTO DIIEMEHTA

n.

NJIN.

HE.

.3amanue {{ 8 }} T3 Ne 8

Bribepute BepHBIif BapHaHT OTBETa

Jlornueckast pyHKIHMS, KOTOPYIO peaiu3yeT cXxeMa JHOIHOTO JIOTHYECKOTo 3JIeMeHTa

0 [ [ |

0 N
0 WAL



'l HE.

16. Bamanue {{ 17 }} T3 Ne 17

Bribepute BBIpHBIM BapHaHT OTBETa

CocTtosiHHe, B KOTOPOM OKakeTcst RS-tpurrep, eciu CHATh CUrHai S, IpU UCXOAHOM COCTOSHMM TpUITEepa
Q=0, mpy MOCTYIJICHNH UMITYJIbCa Ha BXOX S Tpurrepa rnepedpaceiBaercs B cocrosiuue Q=1

17. 3aganme {{ 18 }} T3 Ne 18

Bribepute BepHBIif BapuaHT OTBETa

CocTosiHMe, B KOTOPOM OKaXeTcd TPUITEp IOce MPHUXOoJa BTOPOrO HMIyNIbca S=I1, MpHU Ha-XO0XKIECHHH
TpUITepa B €UHUYHOM cocTosiHUM Q=1 moce npuxoaa nepBoro uMiyisca S=1

18. 3amanme {{ 19 }} T3 Ne 19
Bribepure BepHBIf BapuaHT OTBETa
CocrosiHHE, B KOTOPOM OKXKETCSI TPUITEP IIOCIE CHATHSA HMITylbcs R, ecnm Tpurrep moiydaeT HyJIeBOE

cocrosiue Q=0 mocne npuxoaa ummynsca R=1

19. 3aganme {{ 20 }} T3 Ne 20

BribepuTte BepHBIil BapHaHT OTBETa

CocTosiHMe, B KOTOPOM OK@XETCS TPUITEp IIOCIe NPUXOAa BTOPOro MUMIylbca R=1, ecmu Tpurrep
MOJTyJaeT HylleBoe cocTosiHue =0 mocie mpuxoaa nepBoro uMirynsca R=1

22. 3ananme {{23 }} T3 Ne 23

BriGepute BepHBIN BapHaHT OTBETA

CocrosiHMe, KOTOpO€ MPUMYT HpPsSMOM BBIXOJ U HHBEPCHBIM BbBIXOJ RS-Tpurrepa, eciaum BxoaHble
curHainsl umerot 3HadeHus S=0 u R=1, npu cxeme noruueckux snementos 1-HE.

23. 3amanue {{ 24 }} T3 Ne 24
Bribepure BepHBIit BapuaHT OTBETa
CocTosiHMe, KOTOpO€ MpPHUMYT HpsSMOM BBIXOJ, U MHBEPCHBIM BBIXOJ RS-Tpurrepa, eciau BXOAHbIE

CHTHaIbI UMEIOT 3HaueHus S=1 u R=0.

29. 3amanme {{ 49 }} T3 Ne 49

CooTBeTCTBHE MEXKIYy Ha3BaHHEM M IpauuecKuM H300paKEeHHEM JIOTHYECKOro dIeMeHTa
u

nim

HE



Uckmouaromee NJIN

30. 3ananue {{

50 1} T3 Ne 50

CooTBeTCTBHE MCXKIY Ha3BaHUCM U 0003HaYEHHEM JIOTHYECKOTO dJIEMEHTA

U-HE
WJIN-HE
N

HE

32. 3amanue {{

5731 T3 Ne 57

Bsenure npaBUIIbHBINA OTBET

Cucrema, B KOTOPOH HCHONB3YeTCsl OTpaHMYECHHBIH HaOop 1udp (OCHOBaHME), HO 3HAYCHUE KaKIOW
UQpsl (BEC) ONpeenseTcs ee MoJIoKeHneM (TT03UIMel) B UnCiie Ha3bIBaeTesd

IIpaBunbHBIE BapUaHTHl OTBETA: MO3ULMOHHOI; MO3UIMOHHAS;

33. 3apganue {{

58 11 T3 Ne 58

BBenure npaBUIbHBINA OTBET
J1st onucaHus JIOTMYECKUX OIEpalMid HCHOJB3YeTCsl MaTeMaTHUEeCKHM amnmapar, MOJIy4MBIUMI Ha3BaHUE

34, 3amanue {{

5911 T3 Ne 59

Beenure npaBUIbHBINA OTBET
Jlornueckum cioxxenueM unu onepauueid MJIM HaspiBaeTcs
[IpaBunbHbie BapuanThl oTBeTa: Au3bloHKIM; 3 BIOHKIIN A,

35. 3ananue {{

60 11 T3 Ne 60

BBeaure mpaBUnbHBINA OTBET
JlornueckuMm yMHOKEHHEM MM onepanueil 1 HazpiBaeTcs
IIpaBuneHble BapuaHThl 0TBeTa: KOHBIOHKIMT; KOHBIOHKIIA,

36. 3anmanme {{

611} T3 Ne 61

BBenure npaBUIbHBINA OTBET
JlornuecknM OTPHUIIAHMEM HIIM HHBEPCUEH HA3hIBAIOT OTIEPAIIHIO
[IpaBunbsubie Bapuanthl otBeTa: He; HE; He;

56. 3aganue {{

5211 T3 Ne 52

[IpaBuipHBIE BapHaHTHI OTBETA: alNTeOpHI JOTUKH; anreOpa Joruky; OymneBa anredpa; Oy-eBoii anreOpsl;

CooTBeTCTBHE MEXy KOMOWHALMSIMU BXOHBIX CUTHAJIOB M peXXuMaMu pabotsl RS-tpurrepa
R=1, S=0 c6poc

R=0, S=
=1,S=
0, S=

>

1 ycra

~ o~

HOBKa

1 3ampeméHHas KOMOMHALUS
0 xpaneHue

[ToyHBII KOMIUIEKT TECTOBBIX 3aJaHUN B KOpTmopaTuBHOU TecToBoi obomouke ACT pasmereH Ha cepBepe
YUT JIBI'VIIC, a taxxke Ha caiite YHuBepcuteta B paznene CIO JBI'VIIC (oOpaszoBaTtenbHas cpeia B JHYHOM
KaOMHETE MPEIoIaBaTes ).

CooTBeTCTBHE MEXKIY OalbHOM CHCTEMOW M CHUCTEMOM OLIGHMBaHHMS I10 pe3ylbTaTaM TEeCTHPOBAHUS
YCTaHABIIMBAETCS IOCPEJICTBOM CIICIYIOIIECH TaOIHIIbL:

OOBexT INoxa3zarenu Onenka YpoBeHb
OLIEHKU OLICHUBaHHUS pe3yNbTaToB
pe3yIBTaToOB 00yYeHHUs 00yJeHus
Obyuarommuiics 60 6amoB U MeHee «HeynoBineTBOpUTETHHOY Hwuskuit ypoBenn
74 — 61 GaioB «Y10BIETBOPUTEIBHO IToporoBselii ypoBeHb
84 — 75 bamnoB «Xopomo» [ToBbIIEHHBIN YPOBEHB
100 — 85 banoB «OTnnaHO» Beicoknii ypoBeHb

4. Ouenka oTBeTa 00y4Yamolerocsi Ha BONPOCHI, 3ajady (3ajlaHMe) IK3aMEHAUHMOHHOro OuJjera,
3a4eTa, KypCcoBOro MPOeKTHPOBAHMSI.

OrneHka 0TBeTa 00YJAIOIIErocsl Ha BOIPOCHI, 3aa9y (3aaHne) dK3aMEHAI[MOHHOTO OmieTra, 3a4era

DIIeMEHTHI OLICHHUBAaHUA

Coz[epmaHne IIKaJIbl OOCHUBAHUA

HeynosnerBoputenbH | YI0BIETBOPUTEID | Xopo1o OTIu4HO




He 3auteno 3auTeHo 3auTeHo 3ayTeHo
CootBerctBHe 0TBeTOB | IloaHOE 3HaYNTEIbHbIE Hesnauurenbanie ITomHoe
(hopMyIupOBKaM HECOOTBETCTBHE IO MOTPELLIHOCTH. MOTPEIIHOCTH. COOTBETCTBHE.
BOIIPOCOB (33aHUIT) | BCEM BOIIPOCAM.

Crpykrypa, IMonnoe 3HaYUTENBHOE HesnauntensHoe CootBeTcTBHE
II0CJIEIOBATENBLHOCTD M | HECOOTBETCTBHE HECOOTBETCTBUE HECOOTBETCTBHE KPUTEPHIO TIPH
JIOTHKA OTBETA. YMEHHUE | KPUTEPHIO. KPHUTEPHIO. KPHUTEPHIO. OTBETE Ha BCE

YETKO, IOHSTHO, BOTIPOCHL.
TPaMOTHO ¥ CBOOOTHO
H3j1araTh CBOM MBICIU
3HaHue HOpMaTUBHEIX, |llonHOe He3HaHMe Hmerot mecTo Hmerot MecTo ITonuoe
MPaBOBBIX JOKYMEHTOB | HOpPMaTUBHON U CyLIECTBEHHbIE HEeCYLIECTBEHHbIE COOTBETCTBUE
U CHCIUAIEHOM MPaBOBOYU 0a3kl U YITyILIEHUS YIYLIEHUST U JIAHHOMY KpUTEPHUIO
JINTEPATYPBI CIIeIaIbHOI (He3HaHue HE3HaHHE OTACIBHBIX | OTBETOB Ha BCE
JTUTEPaTyphI OoJpIel 9acT U3 | (EIMHUYHBIX) Pa0OT | BOIIPOCHI.
JTOKYMEHTOB 1 W3 YUCIa
CIIeNaIbHOM 00s13aTENBHOM
JUTEPATYpPHI 110 JTUTEPATypPEIL.
Ha3BaHHIO,
COJIEP)KaHUIO U
T.J1.).
YMeHue yBsi3bIBaTh ‘YMenue cBsg3aTh ‘YMenune cBs3aTh ‘YMenue cBgI3aTh ITonmoe
TEOPHIO C PAKTHKOMH, TEOPHIO C MPAKTUKON | BOIIPOCH TEOPUH | BOIIPOCHI TEOPUH U COOTBETCTBUE
B TOM YHCJIE B 00JacTH | pabOTHI HE U TIPaKTHKA TIPAKTUKH B JTAHHOMY KPHUTEPHIO.
poheCCHOHAIBHOM TIPOSIBIIICTCSI. MIPOSIBIISIETCS OCHOBHOM Cr1ocoOHOCTD
paboTsI penxo. TIPOSIBIISIETCSI. WHTETPUPOBATH
3HAHUS U TIPUBJIEKATh
CBEACHUS U3
Pa3IMYHBIX HAYYHBIX
coep.
KauectBO 0TBETOB Ha Ha Bce OTBeTHI HA . JlaHb! HEMOTHEIE JlaHbl BEpHBIE OTBETHI
JIOIIOJIHUTEIIEHEIC JIOIIOJIHUTEIIBHEIC 0OJIBIIYIO YacTh OTBETHI HA Ha BCE
BOIPOCHI BOIPOCHI JIOIOJHHUTENBHEIX | JOIIOJHHUTEIbHBIE JIOIIOJHUTEIIBHEIC
NpenojaBaTesis JaHbl | BOIPOCOB BOIIPOCHI BOIIPOCHI
HEBEPHBIC OTBETHI. Tpero1aBaTess TIpero1aBaTes. Mpero1aBaTes.
JIaHbl HEBEPHO. 2. Jlan oquH
HEBEPHBIN OTBET HA
JIOITOJIHUTEIIBHEIE
BOTIPOCHI
TpernoaBaTers.

HpI/IMe‘{aHI/IeZ UTOroBas OILCHKa (i)OpMI/IpyeTCSI KaK CpeaHsas apI/I(i)MeTI/ILIeCKaﬂ PE3YJBTATOB JJICMCHTOB

OLICHUBaHU.




