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1. Poab qucuumiIuHbI «JIeKTPOHHKA 1.2) B (pOPMHPOBAHNM KOMIIETEHIMI BBIYCKHUKA:

JJieMeHT 00pa30BaTeIbHOM

HWHIUKATOPBI JOCTHKEHUS] KOMIETEHIUit

Cocrapasiiomme pe3yibTaToB 0CBOCHHS
JeCKPUIITOPbI KOMIIETEeHIIMIi)

Ko,
nporpammsl (qucuumianaa, | Cemecrp & HaumeHoBaHHe KOMITETEHIUH
KOMITETEHIINH Konx HanmeHOoBaHMe HHINKATOPA
npakruka, FHA) Kon HaunmeHoBaHune
HHIMKATOpa JOCTHIKEHHUST
Buiajieer HaBbIKaMu aHaM3a U pacyera
[POCTEHILIMX JEKTPOHHBIX yCTPOICTB, B T.4. C
OIIK(V)-3.1B3 | uCHONb30BaHKMEM MAKETOB IPHKJIATHBIX
porpamMm
Criocoben npoBoanTs Beibupaer u ucnonb3yer V.
SKCIIEPHMEHTATEHbIE P y MeeT PUMEHSTh OCHOBHBIE 3aKOHBI
HCCIIEIOBAHHS H H3MEPEHHS, COOTBETCTBYIOLIME PECYPCBI, 9JEKTPOTEXHUKH 1 JIEKTPOLMHAMHUKH TIPH
JaekTrpoHuka 1.2 5 OIIK(Y)-3 00pabaThIBaTh U MPECTABIIATH W.OIK(Y)- | copemenibic METOMMKH OIIK(Y)-3.1V3 | ananu3e paboThl NPOCTEHNIMX 3JIEKTPOHHBIX
p : 31 o0opynoBaH#e ISl IPOBEICHUS ’

TMOJTy4eHHBIC ITAaHHBIE C YUETOM
Crienu(pUKH ONTHIESCKUX
U3MEpEHU i

9KCIEPUMEHTABHBIX UCCIE0BAHHI U
U3MEpEHU I

YCTpOHCTB

OIIK(Y)-3.133

3HaeT NPUHLHUI JeHCTBUS, XapaKTEPUCTHKU U
napaMeTpsl NOJTYIIPOBOAHUKOBBIX l'lpl/l60p03,
6a30BBIX JIEMEHTOB aHAJIOTOBBIX M LIU(PPOBBIX
YCTPOHCTB

2. Iloka3zaTeau n METOAbI OLICHUBAHUSA

H.rla}mpyeMble pe3yJbTaThl Oﬁy'-leﬂl/lﬂ o JTHCIHHUIIJIHHE KOll HHAHKATOPAa JOCTHIKCHUSA
o MeToabl OLIEHUBAHHUS
KOHTPOJHUPYEMOH KOMIETCHIIUN HaumeHnoBanue pasaeaa TMCUHUITMHBI
Kon HaumenoBanue (o1leHOYHbIe MepONIPHSITHS)
(114 ee yacTu)

PO 1 [TpumeHsTh 3HAHKE IIEMEHTHO 0a3bl, H.OIK(Y)-3.1 Paznen 1. Onexkrpudeckue CUrHaNbI KonTponbnas pabora, 3ammra UJ13,
TIPUHIIATIOB TTOCTPOCHHS, Pazpen 2. DnemenTHas 6a3a 37IEKTPOHHBIX 3aIInTa OT4YeTa, TeCT, Kelic-3a1aHue,
(bYHKIMOHHPOBAHKS, OCHOBHBIX YCTPOHCTB JIEKIHS/TECT, NOCTayAMTOPHO®

Pazgen 3. Ycunurenu 3neKTpHYECKHUX TECTHPOBaHHE, OHIIAIH-TECTHPOBAaHUE,
XapaKTEPUCTHUK U ITapaMeTPOB 0a30BBIX y3JI0B
. CUTHAJIOB cemuHap(M13), sx3ameH
SNICKTPOHHOM allNapaTypel. Paznmen 4. I'eHepaTopbl rapMOHUYIECKHAX
CHTHAJIOB

P12 BBbIMOMHAT aHAU3 M PacyeT MPOCTEHIINX H.OTIK(Y)- 3.1 Paznen 2. OnemenTHas 6a3a 3JIEKTPOHHBIX KonTponbhas pabora, 3ammra UJI3,

0a30BbIX y3JIOB AJIEKTPOHHOH anmapaTyphl. YCTPOHCTB 3ammTa oT4eTa, GopyM, Kelc-3a1aHue,
Pazpen 3. Ycunmurenn 3eKTpUIecKuX 3alllATa OTYETa, YK3aMCH
CHTHAJIOB

P13 BBIMOMHATH SKCIIEPUMEHTATBHOE N.OTIK(Y)-3.1 Pazpen 1. DnexTpuuecKiie CUrHAIBI 3amura oryera
HICCIEIOBAHHE XAPAKTEPHCTHK Pazpen 2. DnemenTHAs 6a3a SIEKTPOHHBIX
TONYTIPOBO/IHUKOBBIX MPUOOPOB M 5a30BBIX YCTpOHCTB

Pazzgen 3. Ycunurenu 3JeKTpHYSCKIX
CHTHAJIOB




Y3J10B BHCKT‘pOHHOﬁ arrapaTypbl

3. IIkaJjga oueHUBAHUSA

[lopsinok opraHM3alliél OLEHUBAHUS PE3YJIbTATOB OOYYEHHS B YHHBEPCHUTETE PETIIAMEHTHUPYETCS OTIENBbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OlleHUBaHUS pe3yabTaToB 00ydueHUst B TOMCKOM NoJauTexHu4eckoM yHuBepcutere (Crucrema oleHuBaHusA)» (B ACUCTBYIOIIEH pelakLun).
Hcnonb3yercst OamibHO-pEHTUHIOBasi CHUCTEMa OIIEHMBAHUS pPE3ylbTaToB 0oO0ydeHus. MtoroBas oreHka (TpaJullMOHHAs W JUTEpHas) MO BHUAAM
yueOHOM nestenbHOCTH (uM3ydenue aucuumianH, YWPC, HUPC, kypcoBoe mNpoeKTHpOBaHHE, NPAKTHKU) OMpeleNsercs CyMMOW OajioB IO
pe3ysbTaTaM TeKYIIero KOHTPOJIS U IPOMEXKYTOUYHOM aTTecTaluy (MTOroBast peTUHroBasi oreHka - MakcumyM 100 6amioB).

PacnpeﬂeneHHe OCHOBHBIX W HOOIIOJIHUTCIIBHBIX 0amioB 3a OLCHOYHBIC MCPONPUATHA TCKYLIECIO KOHTPOJIA H HpOMe)KYTOIIHOfI aTTeCcTalnu
YCTAaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCIUITIINHBI.

PGKOMGHHyeMaﬂ mIKajga ajsl OTACIIBHBIX OIICHOYHBIX MepOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICTO KOHTPOJIA

% BBINOJTHEHUS CooTBercTBHe
3aJaHusA Tpa)munom{oﬁ OLICHKEe Onpez[enemle oueHiH
90%+100% «OTIUYHO» OT1nuyHOE NOHMMaHME NPEMETa, BCECTOPOHHUE 3HAHUS, OTIMYHbIE YMEHHUS U BJIaJICHUE ONBITOM NPAKTUUECKOH JeATeIbHOCTH,
HE0O0XOANMBIE pe3yJIbTaThl 00y4eHHUs CPOPMHUPOBAHBI, X Ka4ECTBO OLIEHEHO KOIMYECTBOM 0aljIoB, ONU3KUM K MAaKCUMAIBHOMY
70% - 89% «Xoporoy JloctaTouHO NOMTHOE TOHUMAaHUE MPEIMETa, XOPOILKE 3HAHUS, YMEHHUS U OTIBIT MPAKTUUECKOMN JIeITeIbHOCTH, HEOOXOIMMBIE PE3YIIbTATHI
00yueHus copMHUPOBAHbI, KaUeCTBO HU OFHOTO U3 HUX HE OLICHEHO MUHUMAJIBHBIM KOJIMYECTBOM OaJlIoB
55% - 69% «Y IOBILY [puemiemoe nmoHMMaHue NpeaMETa, YIOBICTBOPUTEIbHBIC 3HAHNUS, YMEHHUS 1 OIBIT IPAKTUIECKOH AESATELHOCTH, HEOOXOIMMBIE PE3YIbTAaThI
00y4eHus copMHUPOBaHbI, KaUeCTBO HEKOTOPBIX W3 HUX OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM 0aljIoB
0% - 54% «HeynoBin.» Pe3ysnbraThl 00y4eHHUs] HE COOTBETCTBYFOT MHHUMAJIBHO JOCTATOUYHBIM TPEOOBAHUSIM
IIxana JJIs1 OHCHOYHBIX MepOHpI/IHTI/Iﬁ JK3aMCHa
% BBITIOJTHEHHUSI JK3aMeH, CooTBeTcTBHE
3a/laHuii IK3aMeHa oas TPaJMIIMOHHOM OlleHKe Onpeneaenne ouenicn
90%+100% 18 +20 «OTIIIHO» OTnryHOE NOHMMAaHKE NPEIMETa, BCECTOPOHHUE 3HAHKSA, OTIMYHbIC YMEHHUS U BIaICHUE OIBITOM NPAKTUYECKOH NeATEIbHOCTH,
HEeo0XO0JUMbIE Pe3yNbTaThl 00y4eHHs! c(hOPMHUPOBAHBI, HX KAYECTBO OLICHEHO KOIMYECTBOM 0aJlIoB, OJIM3KUM K MAaKCHMAJIbHOMY
70% - 89% 14 +17 «Xoporo» JlocTaTouHO MOTHOE MOHMMAaHHUE TIPEIMETa, XOPOIIIe 3HAHUS, YMEHHUS U OTIBIT MIPAKTUIECKOM NeSTeThHOCTH, HEOOX O MBIE
pe3yabTaThl 00y4eHUst ChOPMUPOBAHbI, KaYeCTBO HH OHOI'O M3 HUX HE OLICHEHO MUHUMAJILHBIM KOJIMYECTBOM 0aJlIoB
55% - 69% 11+13 «Y IOBIL.» [MpreMieMoe MOHUMaHHUE TIPEIMETA, YIOBICTBOPUTEIBHBIC 3HAHMS, YMEHUS U OITBIT PAKTUIECKOH JCSITENTHHOCTH, HEOOX OMMEIE
[pe3ynbTaThl 00y4eHUs COPMUPOBAHBI, KaUeCTBO HEKOTOPBIX U3 HUX OLICHEHO MUHHUMAJIEHBIM KOJIMYECTBOM OaJlIoB
0% - 54% 0-+10 «Heynosu.» Pe3ynpTaThl 00ydeHHUs] HE COOTBETCTBYIOT MHHIMAJIBHO JOCTATOUYHBIM TPEOOBAHUSIM




4. TlepeyeHb THNOBBIX 3a/IaHUI

OHeHO‘lele MeEponpuATHs le/lMepr THIIOBBIX KOHTPOJIBHBIX 3auaﬂm‘7|

1. KonTponbHas padbora [Ipumeps! 3ananuii:
1. TIloctpouTh, ¢ KOMMEHTapHsAMH, TMEPEAATOYHYIO XapaKTEPUCTHKYy M c(a3upoBaHHBIC JHArpaMMEI

nanpskennit U, (t) u U, (t), ecmn U, (t) =U, sinot, nprem U, =14B, E =3B.

2. OmnpenenuTh B KakoM pexuMe (HACHIIEHWS WM aKTHBHOM) paboraer -E¢
Tpam3uctop. Kak mepeBecTn TpaH3UCTOp B Apyrod pexum? W3BecTHO:
= = = = R
E =12B R, =lIx Ry =27k g_g) |, =4MKA I:IR6 K
3. Ycunwurens, comepikaiiuii Tpu Kackana ¢ kodduiuentamu yeuienns K1 = 30, VT

K2=20 u K3 =10, oxBaueH OOIeH OTPUIATEIBLHONH OOPAaTHOH CBSI3BIO C

koadpurmmenTom mepemaun = 0.01. Yemy paBeH K0d(DGHUIMEHT YCHICHUS
TaKOT'0 YCHIIUTEISI?

4, PaccuuTaTh CONPOTUBIICHUS PE3UCTOPOB ACTUTEIIS R61, Rs, B ycmmTtenbHOM Kackane OK, ecnm 3amano:
Ex = 12B, U063 = 0.2B, 106 = 100mkA, R> =3k, Ra = 10k, B = 40. Onpenenuts paboune HaNpsOKEHUS Ha

KOHIEHCATOPaX.
5. Jano: R=Ri=R R=2R. R,=8R. U, o Uy, Uy I,
R1 Ry
>
OUBbIX
& 1
2. Sammra M]3 Bomnpocsl 1 3aganus:

1. BinsiHME pa3aenuTeNbHBIX KOHAEHCATOPOB YCHIIMTEIBHOTO Kackaia Ha ero AUX.
2. [Ipuniun paboThl TEPMOCTAOMIIN3AIIMH B YCUIIMTEIBHOM KacKa/e.




OHeHO‘lele MEpONnpUATHIA le/lMepr THIIOBBIX KOHTPOJBHBIX 3auaﬂm‘7|

3. Pacuet mapamerpoB (Ku, Ki, Kp, RBX, RBbIX) ycHIHTEIHHOTO KacKkaia Ha IEPEMEHHOM TOKE.
4. HapucoBatb ca3supoBaHHbIC JHArpaMMBbl TOKOB M HAIIPSDKEHUHA HA 3JIEMEHTaX CXeMBI (10 3a/IaHHIO
npernojaBaTeis).

3amura 1abopaTopHOil paboTsl | Borpock! u 3amanus:

. Uto Takoe pP-n-nepexosa U Kak OH co3/1aeTcs?.

. Uem ompenensitoTcsi BEHTWIbHBIE CBOMCTBA P-N-Tiepexoaa’?

. B uem otiimune BAX, BemmpsimutenbHOrO 1uoAda, nuoaa lloTTku, cBeToanoa.

. Onucate NpUHIUN IEHCTBUS OUIMOJISIPHOTO/TIOJIEBOTO TPAH3UCTOPA.

. KakoBbI CTpyKTYypBl OMIIOJIIPHBIX TPAH3UCTOPOB U UX YCIOBHBIE Ipaduyeckue 0003HaueHus?
. KakoBbI CTpyKTYpBI 110JIEBBIX TPAH3UCTOPOB U UX YCIOBHBIE rpaduueckue o003HaueHNs?

. Onucatph NpUHIUI AEUCTBUS YCUITUTENIBHOTO KacKaJa Ha OUIOJISPHOM TPaH3HUCTOPE.

. OCHOBHBIE CXE€MBbI BKJIIOUEHUS ONIEPALMOHHOTO YCUIIUTETIS.

10. Caste BAX nnona, Tpansuctopa (1o 3a1aHHro TPEeroaBaTers).

11. CHAaTh AuarpaMmbl Ha BXOJE U BBIXOJI€ YCUIIUTENBHOTO Kackajaa, cxembl Ha OV (1o 3agaHuio
npenogaBatess). OnpenenuTh OCHOBHBIE TapaMeTPhl CXeMbI (110 3aJaHHI0 MTPENOIaBaTelIs).

O 1 NN Wi —

TectupoBanue Bomnpocsr:
1. ®a30BbIi CABUT MEXKAY ABYMS IPOTUBO(A3HBIMU CHHYCOUTATFHBIMU CUTHAJIAMUA COCTaBJISET?
2. ITpu kakoM yciioBUH P-N-MIEpeXo] CMEIEH B TPSIMOM HampaBjieHUH. BapuaHThl OTBETOB:
A) x p-obnactu npmitoxkeH "-", a K n-00JacTy MpUiIokeH "+" BHEITHET0 HAMPSKCHNUS,
b) x p-o6mactu npunoxen "+", a k n-o6gacTH NpHIOKEeH "-" BHEITHETO HANIPSDKCHMUS
B) 6e3 npusiokeHusi BHEIIHETO HAMPSHKEHUS.
3. YKaxxuTe yclioBUS, COOTBETCTBYIOIIME Oe30MacHoi paboTe auojaa:
A) Inp maxc (cnpas) > Inp; b) Inp makc (cnpa) < Inp;
B) Uo6p maxc (crpaB) > UoOp; I') UoOp makce (cpaB) < UoOp.
4. BriOepute BepHOE BhIpAXKEHHE I OUIOISIPHOTO TPAH3UCTOPA:
A)I6=D+1Ik; b)) Ixk=I>+16;B) [k =12 -16;I") 16 = Ix + I».
5. ns ynpaBieHus MOJIEBbIM TPAH3UCTOPOM HCIOIb3YETC:
A) snexTpuueckuii Tok; b) MarHuTHBIN MOTOK; B) cBeTOBOM MOTOK; I') pa3HOCTh MOTEHIINATIOB.
6. YKaXuTe BEpHOE COOTHOUIEHUE ISl YCUIIUTEIIA:
A) Pu > PBx; b) Pu = PBx; B) Pu <PBx.
7. B ycunutene nocnefoBareiabHas OTpHUIIaTeIbHast 0OpaTHAs CBS3b M0 HAMPSIKEHUIO:
A) yBennuuBaet RBx---, crabunsHocTh Ku, Ku, RBBIX;
b) ymenbmaet RBx, crabunsnocth Ku, Ku, RBbIX;
B) ymenbmaet RBx, crabunsnocts Ku; yBenuunBaer Ku, RBbIX;




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 3auaﬂm‘/i

I') ypenmnuuBaeT RBx---, crabmibHOCTh Ku; ymensiraer Ku, RBbIx.
8. McxomHpIMU TTapaMeTpaMu ISl pacdeTa ey CMEIICHUS YCHITUTETbHOTO KacKaa SBIISIOTCS .
A) KoopauHATHI paboyei TOUKK Ha JUHAMHUYECKOH XapaKTepUCTHKE;
b) paGouee HamnpskeHue Ha KOHIEHCATOpaX;
B) xoopauHaThel paboueii TOUKH Ha HArpPy304HOH MPSIMOM MO MOCTOSTHHOMY TOKY (Ha BBIXOJIHBIX
XapaKTepUCTHUKAX);
I') makcumaneHbie 3HaueHus 16 u UOs.
9. Kackan, obecneunBaromuii HanboIblIee YCUICHHUE 10 MOIITHOCTH?
A) O3 (ON); b) OK (OC); B) Ob (0O3).
10. C xako¥ 1ebI0 B YCHJIMTEIAX MOIIHOCTH UCTIONB3YIOTCS cxema JlapiauHrrona?
A) s yBeTMUEHHUS MPeeIbHO-I0MYCTUMOro HanpsbkeHus Uka;
b) nns yBenuuenus ko3dduiirenta ycuneHus 1no MOUIHOCTH;
B) g yBenuyeHusi MOLTHOCTH, pacCEMBAEMO Ha KOJIEKTOPE TPAH3UCTOPA.
11. OnepanrOHHBIN YCHIIMTENb YCUINBAET:
A) CymMmMy BXOJIHBIX HaINPsDKEHUH;
b) PazHocTh BXOIHBIX HANPSIKEHUH;
B) MaBepTpOoBaHHYIO CYMMY BXOIHBIX HaIIPSOIKEHUH;
I') Tonpko HaNpsDKEHME, MOJJAHHOEC HA HEMHBEPTUPYIOIIHI BXO/T;
J1) Tonpko HampsiKeHUE, MOJAHHOE HA HHBEPTUPYIONTUN BXOI.
12. Kak yMeHBIINTH HANPSHKEHUE HACBILIEHUS ONEPAllMOHHOTO YCUITUTENs?
A) BecTu B ycuIIMTENb OTPULIATENIbHYIO OOpaTHYIO CBSI3b;
b) YMenbmmTh conpoTuBieHUE HArpy3ku RH;
B) YMeHpmnTh HanpsKeHWe TUTaHUS ONIEPAlMOHHOTO YCUIIUTES,
I') HampsikeHre HaChIEHNS HETTb3sSI U3MEHUTD.

Jlexmusi/Tect (OP)

Bomnpocsr:
1. CooTHecuTe napameTpbl AIEKTPUUECKUX CUTHAJIOB C UX OIIPEICICHUEM:

A) [[J'II/ITGJ'ILHOCTL CHUI'Hajia, B) MunuManbrHOE 3HaUYCHUE CHUI'Hajlia, ITocTostHHAS COCTaBNISAIONIAS CUTHAIA.

1) HauMeHbIlIee 3HaYCHNE CUTHAIA Ha IPOTSHKEHUH 3aJaHHOTO MHTEpBala BPEMEHU;
2) cpenHee 3HaYCHME CUTHAJIA HAa UHTepBalle ycpeaHeHus Ty;
3) uHTEpBaJ BpEMEHH, B TEUEHHE KOTOPOr0 CUTHAJ CYILIECTBYET, T.€. (PYHKIIMS, ONUCHIBAIOLIAS €70
OIIpeIeNICHa.
2. Beibepure noaxoamuii o onpeeieHne TepMuH. Mcrnonb3yoTes TOJIBKO MPH HACTPOKe
anmaparypsl U He MpeJHa3HaueHbl JJIs 4aCTOTO PEryaupOBaHUs COTIPOTUBIICHUS:
A) nepeMeHHbIE PEryIMpOBOYHBIE Pe3UCTOPHL; b) moacTpoeunbie pe3ncTophl.




OueHo4yHble MEPONPUATHS
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(O8]

. [Ipotiecc oObeIMHEHUS AIEKTPOHA U ABIPKU Ha3bIBaeTcs: A) pekomOuHanwms; b) ['eneparusi.
4. CooTHecHUTE BU/IbI JUOJIOB C UX OITUCAHUEM:
A) Bempsmutensusie quonasl; b) UmmynecHble noast; B) CtabunutpoHs.
1) npenHa3HaueHsl i IpeoOpa3oBaHMsl IEPEMEHHOTO HANPSYKEHUS B TIOCTOSIHHOE;
2) mpeaHa3HaYeHBI JUTS CTAaOMIM3aMK HANPSHKEHUS, UCIIOJIB3YIOTCS. B ICTOYHUKAX AJIEKTPOITUTAHUS;
3) npenHazHayeHb! AJ1s paOOTHI B BBICOKOYACTOTHBIX CXEMAX.
5. Kakoit a5ekTpo/1 1aeT Ha3BaHUE CXeMe BKIIFOUCHUsSI TpaH3UCTOpa?
A) KOTOPBIN NOJKITIOYEH K BXOY CXEMBI;
b) xoTopsIii siBiIsIETCST OOIITUM 711 BXOJAHOW U BBIXOJTHOM IIETIeH 10 MepEMEHHOMY TOKY;
B) koToppIif MOAKIIIOUEH K €M MUTAHUS CXEMBI.
6. CooTHecUTe apaMeTpbl MOJIEBOTO TPAH3UCTOPA C YIIPABISIONINM P-N-TIEPEXOAOM C UX OTIMCAHUEM:
A) HanpshkeHHe 0TCeukH; b) MakcumalbHOE 3HaUeHue TOKa CTOKa; B) BXOJHOE CONPOTUBIIEHHE.
1) onpenensercs CONPOTUBIIEHUEM 00PaTHO CMELIEHHBIX P-N-MIEPEX0I0B;
2) mapameTp, pu KOTOPOM TOK CTOKa MPaKTHUECKU PaBeH HYIIIO;
3) Tok croka nmpu Uzu=0.
7. YKaxXuTe HEBEPHOE OMpEIEICHUE:
A) TupucTop — MoaynpoBOHUKOBBIN MPUOOP, UMEIONUN OJMH WX JBa P-N-TIePEX0/a;
b) Tupuctop — noaynpoBOAHUKOBEIN TPHOOP, UMEIOIIHKA TpU U OoJiee p-N-TIEPEXOI0B;
B) Tupuctop — IeKTpOHHBIHN KITI0Y, HMEIONTUHN JIBA COCTOSIHUS: BKJIFOUEH W BBIKITIOUCH.
8. ®oToanoa — NOTYMPOBOJHUKOBBINA U0 — IPUEMHUK ONTHYECKOTO U3ITyYeHHsI, B OCHOBE IPUHIIHIIA
KOTOPOTO JIC)KUT SIBJICHUE ...
A) U3MEHEeHHUE COMPOTUBIICHUS IPH U3MEHEHUH OCBEIICHNUS;
b) pe3onanca;
B) Baytpennero ¢otosddekra.
9. Uckaxxenust GopMbI BBIXOTHOTO CUTHAJIA, BBI3bIBAEMbIE HEOJMHAKOBBIM YCHIICHHEM TapMOHHK
pa3IMYHBIX YaCTOT OTHOCUTCS K: A) HEMTUHEHHBIM UCKXXEHUSIM; b) TMHEHHBIM UCKaXKEHUSIM.
10. Bo3MOHO 1T YCHJIUTh MTOCTOSIHHOE HarpsbkeHue ¢ nomoinbio RC-ycunurens? (da/Her)
11. Boibepure u3 NpeasioxKEHHOTO CIIUCKA HCTBUSA, K KOTOPbIM IIPUBOIUT BBE/ICHUE
HocJe10BaTeNbHOM OTpUIIATEIbHON 00paTHOM CBS3U:
A) BeIeT K yMEHBIIECHUIO YaCTOTHBIX UCKaKEHMI;
b) yBennuuBaet KoapPUIHUEHT yCUICHUS KacKaa;
B) Beger k yBeMu€HUIO YaCTOTHBIX UCKAKEHUIA;
I') Bener x ymenbueHnio ko3¢ (UIeHTa YCUIICHHS Kackaja.
12. Kaxoii u3 cnoco6oB 3a7iaHust paboyeil Touku HanboJiee CI0XKHbIN U JOPOTOCTOSIIUI?
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A) cMemenue GUKCUPOBAHHBIM OTEHIIMATIOM 0a3bl;

b) cmemenne (puKCUpOBAaHHBIM TOKOM 0a3bl;

B) cMmernienue ot 0T/A€IbHOIO HCTOYHUKA.
13. Kakoii u3 mpeyioKEHHBIX TUTIOB CTA0MIH3AIMKA HanboJiee TeMIIepaTypHO CTaOWITHHBIN?

A) DMuUTTEpHAs CTAOMITU3AIINS,

b) KomnekropHasi crabumu3anms.
14. Beibepute napameTpsl HanuboJee BaKHbIE JUIsl yCUIIUTENIEH MOIIHOCTH:

A) k03P PULMEHT yCUIeHUS;

b) koaddumenT rapMoHuK;

B) koadunmenT nonesHoro aeicTBus;

I') BXo1HOE COMpPOTHUBIIECHHUE.
15. VkaxuTe 31€eMeHThI, KOTOPhIE MOYKHO MCIOJIb30BaTh B YCHIIUTENE MOCTOSIHHOTO TOKA B KaUeCTBE
JJIEMEHTOB CBSI3HU:

A) pesucropsl; b) konnencatopsr; B) Tpancdopmaropsr; I') HCTOYHUKYN HANPSKEHUSL.
16. Kakoii ¢a30BbIii CABUT TOJDKHA UMETH IIETIh MOJIOKUTEILHON 00paTHOM CBSI3H ISl 0OecreueHus
paboThl TeHepaTopa, eciu (ha30BBIN CIBHT , JaBAEMBIM ycuiHTeleM coctasisier 0 rpagycoB?

A) 270 rpaxycos; b) 90 rpaxycos; B) 360 rpamycos; I') 180 rpamycos.

[TocraynuropHoe
tectupoBanue (OP)

3aganus:
1. CooTHECHUTE TEPMUH U €TI0 MOSICHEHUE:
A) 3T0 TIOCTOSIHHASI COCTABJISIONIAs CUTHAJIA (HyJIeBasi TapMOHUKA);
b) xapakrepusyer sHepreTrueckyto 3¢(heKTUBHOCTh CUTHAA.
1) cpenanee 3HaueHUE;
2) nercTBYIOIIEe 3HAUYCHNUC;
3) aMIUIMTYIHOE 3HAYCHHUE.
2. DIeMEeHT 2IeKTPUUECKOH 1enH, 00Ia1alo Uil SIeKTPUUEeCKONH eMKOCTBIO U MPeAHa3HAUYaHHBIN 15
HAKOIUICHUS AJIEKTPUYECKHX 3apsaaoB. OTBET BIUCAThH B MOJIE.
3. CooTHecute BUIbI TPOOOS U TOSICHEHHUS K HUM:
A) 00bsCHSETCA SBJICHUEM, KOTOPOE 3aKII0UaeTCs B IEPEX0E MIEKTPOHOB Yepe3 NOTEHIIMAIbHBIH
0apbep C ypOBHEM SHEPIUU MEHbIIE BHICOTHI IOTEHIIUAIBHOTO Oapbepa;
b) o0ycroBieH ObICTPO HapacTarOIUM pa3MHOKEHHEM HOcUTeNel 3apsa moJx AeHCTBHE CHIIBHOTO
AJIEKTPUYECKOTO MOJISL.
1) 6apbrepHbIii po0oii; 2) TYHHEIbHBIN MPO0OI; 3) TaBUHHBIN POOOH.
4. Boibepute napameTp 3JI€KTPOHHOTO YCUIIUTEINS, KOTOPbIM Beera OobIle eANHULIBL.
A) K03pGHUIMEHT MOIEe3HOTo NEHCTBHUS;
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b) ko3¢ durmenT ycunenus o MOIUIHOCTH;
B) ckBO3HOU KOAPDUITUCHT YCUIICHUS;

I') ko3 dument ycunenus mo Toky;

J1) koauumeHT ycuiaeHus no HanpsHKeHHUIO.

Omnnaiin-rectupoBanue (OP)

Bomnpocsr:
1. Tpancdopmarop cocTOUT U3 (BRIOEPUTE OJMH MM HECKOJIBKO OTBETOB):

A) obknanku; b) peppomarauTHbIi MaruuTonpoBoi; B) oOMotky; I') cioit nusnexTpuka.
2. YcTaHOBUTE COOTBETCTBUE:!

A) TomynpoBOHHUKH C TIpe0OIalaHueM JIEKTPOHHOM IEKTPOIPOBOAHOCTH;

b) [lonynpoBoaHuKH ¢ TpeobIafaHUEM JbIPOYHOM ANEKTPOIIPOBOAHOCTH.

1) MoTypOBOHUK P-THIIA; 2) MOIYIPOBOIHUK N-TUMA; 3) TOIYIPOBOIHUK I-THTIA.
3. J1ns yKa3aHHBIX PEKUMOB pabOThl OUIOJIIPHOTO TPAH3UCTOPA YKa3aTh HAPaBJIEHUE CMEILEHUS €ro
MIEPEX0/I0B:

A) KII, 3II cmemieHsl B 00paTHOM HallpaBJIeHUN;

b) KII cmenien B npsimom HanpaBiiennu; D11 cmenieH B 0OpaTHOM HampaBlICHUH;

B) KII cmemien B o6paTtHoMm HampasieHuu; D11 cMemieH B MpsiMOM HaIlpaBJICHUH;

I') KII, OIT cmemieHs! B IpsiMOM HamlpaBJICHHUH.

1) pexxum ri1yO00KOM OTCEUKH; 2) PEKUM HACHIIICHNS,

3) HOpMaJIbHBIM AKTUBHBIN PEeKUM; 4) HHBEPCHBIA PEKHM.
4. BHYTpeHHUMH 3JIEMEHTaMU ONITPOHA SBJISIOTCS (BBIOEpUTE OJIMH OTBET):

A) cBeroanon U (OTOAUO;

b) doropesucrop u poroTrpHCTOP;

B) ¢oromnon u potorpanzucrop.
5. Paccunrtath KOApGUIUEHT YaCTOTHBIX UCKXKEHUH MB PE3UCTUBHOTO YCUIIUTEIBLHOTO KacKaja, eCciu
Ha HIDKHEH TPaHUYHOM YacToTe KOA(PPHUIIMEHT YCUIIEHUS COCTABISET 25, a Ha CPeIHUX YacToTax — 32.
Bri6epute onun otBet: A) 1,41; b) 1,28; B) 1,0; ') 1,51; J1) 1,12.
6. B xakom kiacce ycuieHus He pabOTar0T TPAH3UCTOPHI IBYXTAKTHOTO YCHIIUTEINSI MOIITHOCTH ?
Bri6epute onun otBeT: A) kiacc AB; b) knace B; B) kiacc A.
7. MOHO JI1 Ha BBIXO/JIE ONIEPAIMOHHOIO YCHIIUTEIS OJIYYUTh HaNpspKeHue OoJiblle, 4YeM HallpsbKeHue
nutanus? (a/Her)
8. Ykaxxute TUI reHepaTopa, 00aaroni HanboblIeld cTabuIbHOCTBIO YacTOThl. BeiOepuTe oaun
OTBET:
A) ¢ xBapieBbIM pe3oHatopoM; b) Tpansucropusiii RC-Turma;
B) na onepanrionsom ycunure ¢ MmoctoM Buna; I') Tpansucropnsiit LC-tumna.
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NHpuBuayanbHOE 1OManIHee
3ananue (OP)

PacuerHo-Tpaduueckas padoTa npennojaracT pacyer AJIEMEHTOB U MapaMEeTPOB YCUIUTEIHHOTO
KacKaza, IOCTPOSHHOTO Ha OUIIOJIIPHOM TPAH3UCTOPE IO 33JaHHOU cXeMe. Y CHITUTEIbHBIN KacKa
paboTaer B Ki1acce A, COACPIKUT IEMEHTHI TeMIIEpaTypHOU cTadmim3anun. Pacder ycumurens
POBOAMTCS Ipado-aHATUTUICCKHM METOJ0M Ha OCHOBE BXOJ/IHBIX U BBIXOJIHBIX BOJIBT-aMITEPHBIX
XapaKTePUCTHK TPAH3UCTOPA U C HCIIOJIb30BaHUEM h-1mapameTpoB TpaH3ucTopa. Pacdersr odopmisieTcs
B BUJIC OTYETA/TIOSICHUTEIILHOM 3aNMCKU ¥ BBICTABIISIFOTCS B 3JICSKTPOHHBINA Kypc (Tutardopma Ims.tpu.ru)
JUTSL OIIEHUBAHUS OJTHOTPYIITHUKAMU ¥ MPETIOIaBATEIICM.

Dopym (3P)

3ananus:

1. Pacuet cpeaHero 3HaueHus 3aJJaHHBIX CUTHAJIOB (CUHYCOUJAIBHOTO, IPSIMOYIOJIbHOTO,H
MUII000Pa3HOTO).

2. Pacuer nelicTByOIIEro 3HaU€HUS 3aJaHHBIX CUTHAJIOB (CHHYCOUIAIBHOTO, IPSIMOYTOJILHOTO U
MUII000Pa3HOTO).

10.

Pacuerno-rpaduueckas padora
(3P)

Pacuerno-rpaduueckast paboTa mpenoaraeT MocTpOeHHE B MaCIITabe CeMEWCTBA BXOMAHBIX M BBIXOIHBIX
XapaKTEPUCTUK TPAH3UCTOPa ¢ 0003HAYCHUEM 00J1acTi 0e30MacHOM paboThl TPAH3KUCTOPA, TPaPUIECKOro
onpenenenuns h-napamerpos st cxembl O3 u OB, onpenenenus GU3MUSCKUX TAPAMETPOB U MIOCTPOCHHS CXEM
samerenns OB u OD yepes ¢pusndeckue u h-mapamerpsl, pacdyera ¥ MOCTPOEHHUS YaCTOTHON XapaKTEPUCTHKH
koa(purmenTa mepexadn Toka YMUTTEPA U TOKA 0a3bl.

Pacuerbl oopmisiercst B BHJIE OTYETA/TIOSCHUTEIEHON 3aITUCKH U BBICTABIISIIOTCS B DJIEKTPOHHBIH Kypc
(nmardopma Ims.tpu.ru) aj1s OlCHUBAHUS OJHOIPYIITHUKAMH M IIPEOIaBaTeIeM.

Bapuant. Tun tpansucropa: KT3102A. Ucxoansie nannbie: Ukd = 12B, 16 = 0,15MA.

11.

Keiic-3amanue

Hcnonb3ys ycnoBHOe rpadudeckoe 0003HaueHNnEe OUMOISIPHOTO TpaH3ucTopa (P-N-p u N-p-N), ykasathb
HOJIAPHOCTHU HANPSHKEHUM HA MepexoJiaxX Uil BCeX PEKUMOB pabOThl TPAaH3UCTOPA.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 3auaﬂm‘/i

12.

DK3aMeH

[Ipumep sK3aMeHalMOHHOTO Ouiera:
1. OOBsiICHUTE IPUHIINI ACHCTBUS YCHIIMTEIHHOrO Kackaa Ha OUITONIIPHOM TPaH3UCTOPE, BKIIOYEHHOM I10 CXEMe
O0. IpuBeaute chazupoBaHHBIE AUATPAMMBI TOKOB M HATIPSHKEHUH, TIOSICHAIONINE IPUHIIHIT ACHCTBUSI.

2. Ha Bxon uenu (cM. puc.) mocrymnaer rapmonndeckoe Hampspkenue Ui(t) = Un-Sinmt ¢ ammumutynoit Uy = 100B.
Pesucroper R1 = R2 = 1000M. [Iyozp! cunTaTh WacaaIbHBIMU.

2.1. IlpuBecTH casupoBaHHbIE THATPAMMBI:
a) BxoxHoro Hampsprenus Ui(t);

b) BeixoaHOrO HanpsoreHus Ua(t);

C) HampsDKEeHUs Ha pe3ucrope R2;

d) Toka, mpotekatorero uepes auoxa VD1,

2.2. PaccunTarn:
8) aMIUTMTYTHOE 3HAaYeHNE TOKa, poTeKaromiero uepes auon VD1,
b) MomHOCTS, BRIIEAIONIYIOCS Ha pe3ucTope R2.

3. Mano: E« =15B, Ugs, =0.3B, lox =2.6MA, R =3k, R, =10k, R, =1500mMm, B =80, rs = 2000M, ry») = 30k, (C,—>0).
Cnoco6 cMmerienuss — (UKCUPOBAHHBIM HampsbkeHueMm. Meron ¢ukcanud paOodell TOYKM — 3MUTTEpHAs
crabmmm3ars. CxemMa pe3rCTUBHOTO YCHIINTEIHLHOTO Kackana — ¢ OOIIUM SMUTTEPOM.

3.1. PaccuntaTth mapaMeTpsbl 3JIEMEHTOB LeMU CMeLleHUsl U paGouune HANPSIZKEHUsI HA KOH/IeHCcaTopax.
3.2. OnpeneauTb Rgyx U Rpnix B 00J1aCTH CPeTHUX YACTOT.

4. Jtano: Rlzg; R,=R,=R,=R; R,=R,=10-R, U,, U, U,.

Onpenenuts U

BBIX *
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5. MeTtoanueckue ykazaHus 1o npoueaype oeHuBaHUs

OueHOYHbIE MEpONMpPUATHS

Hpouenypa MPOBEACHHUSA OLICHOYHOI'0O MEPONIPUATHUS U He00X0IMMble MeTOANYECKHe YKa3zaHus

1.

KontponbHas padoTa

O1eHOYHOE MEPOIIPHUATHE MPOBOJIATCS C LENBIO 3aKPEIUICHHS] Y CTYIEHTOB TEOPETHIECKUX 3HAHUN U
MIPaKTUYECKUX YMEHHUH MO OTHOMY HJTM HECKOJIBKHM pasjieliaM AUCIUIUINHEL. B KOHTpomsHYI0 paboTy
BKJIFOYAIOTCS BOIIPOCHI B TeCTOBOU (hopMme (cM. mepomnpusitue «TectupoBanuey), MpaKTHIECKUE 3aJaHUS, X0
pemIeHus KOTOPBIX pa3dupacs B ayAUTOPHH.

Sammra /13

3amura MJI3 mporucxoIuT HHIUBUIYAIbHO KaXKIbIM OOYYarOIIMMCS B MUCbMEHHO-YCTHOU (hopme.
3amaroTcs BOMPOCH! M 3aJ]aHus 110 IIPOJICIIAHHON padoTe.

3ammTa J1abopaTopHON pabOThI

OrueHoYHOE MEpOIPUATHE ITPOBOTUTCS B paMKax KOH(EpPEHI-HEIeb C IENbI0 3aKPEIUICHHUS CTYACHTaMH HaBBIKOB
1o paboTe ¢ 1abopaTOPHBIMHI YCTAHOBKAMH U BKJIFOUAET B CE0sl TEOPETUKO-TIPAKTUYECKHE 3aJTaHuUs ISl paObOTHI B
mapax.

TectupoBanue

TecTupoBaHue MPOBOAUTCS B KOHIIE JIEKIMOHHBIX /MM IPAKTUUECKUX 3aHATHH B oHJNalH ¢opmare. TecTsl
chopMupoBaHbI Ha OCHOBE HHCTPYMEHTOB ['yri-¢gopm. Llenbio npoBeneHus TECTUPOBAHUH SIBIISICTCS 3aKPEIICHUE
MIPOMIEHHOTO ¥ HOBOT'O MaTepHalia, BHISIBICHHS CIOKHBIX JUIS YCBOEGHHSI aCIIEKTOB TEOPETUKO-TIPAKTHUECKOT O
MaTepuaia. Vimeercs orpaHHYeHHE 110 BpEMEHHU U YUCITY TOMNBITOK.

Jlexmus\tect (OP)

O1neHoYHOEe MEPONPHUSITHE POBOJUTCS B IPOLIECCE N3YUEHUS JIEKIIMOHHOTO MaTepHaja B 3JIEKTPOHHOM Kypce C
ucnonbzoBanueM nHCTpymeHToB LMS MOODLE. Llenbio npoBeneHus: TECTUPOBAHUH SIBIISIETCS 3aKPETIIICHHE
HOBOT'0 MaTepHaa.

ITocraynuropHoe
tectupoBanue (OP)

OHCHO‘{HOC MCPONPHUATUC IPOBOAUTCA IMOCIIC U3YUCHUA JICKIIMOHHOI'O MaTCpurajia B 3JICKTPOHHOM KYpCC U
JICKIIMH 110 TOH KE TEME B AYAUTOPHHU C IIPEOAaBaTCIICM. MCpOHpI/ISITI/IG PpCain30BaHO B 3JICKTPOHHOM KYPCE C
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Hpoueuypa IPOBEACHNS OLCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

ucnonb3oBanueM nHcTpymeHToB LMS MOODLE. JlanHoe TecTHpOBaHUE MPOBOAUTCS MO OTIICIIEHBIM TeMaM
nekuuid. ViMeercst orpaHU4eHHE 110 BPEMEHU.

Omnnaiin-rectupoBanue (OP)

O1neHOYHOE MEPONPUSITHE TIPOBOUTCS TIOCIIE U3YUCHUS OUEPEAHOr0 pa3zerna dIEKTPOHHOM Kypca. Meponpusitue
peaii30BaHO B AJICKTPOHHOM Kypce ¢ Ucnonb3oBanueM uHcTpymeHToB LMS MOODLE. /lanHOe TecTrpoBaHue
IMPOBOAMTCA 110 OTACIIbHBIM TEMaM HCKHHﬁ. Nwmeercs OrpaHMYCHHME 110 BPECMCHU 1 YUCITY IMONBITOK.

NHuBunyanbHOE 1oManiHee
3amanue (OP)

WnpnBuayansHOe 3a/laHAe IPENICTABISET PACYETHO-TPAPUUECcKyI0 paboTy, KOTOpast BHITOIHSIETCS CTYJEHTOM
1ocJIe TIOJTHOT'0 pa3dopa B ayJIMTOPHH MOPSIIKA BEITOTHEHHS pabOThl Ha IPUMeEpE YKe BBITOTHEHHOH MO100HOH
pabotel. Pe3ynbraT paboThl peAcTaBiseTcs CTYACHTOM B BHJIE OTYETa/TOSICHUTENLHON 3aIICKU B 3JICKTPOHHOM
Kypce U MPOXOIUT MPOLEAYPY B3aUMHOI'0 OIICHHBAHHUS YIaCTHUKAMH Kypca (CTYICHTHI ITOTOKA) B COOTBETCTBUU C
pa3pabOTaHHBIMU KPUTEPUSMH OLIEHKH M BHICTABICHHEM UTOTOBOTO Oaja 3a pabory.

Lenpro TaHHOTO OLIEHOYHOT'0 MEPOIPUSTHSA SBJSAETCS KOMIUIEKCHOE 3aKpeIUIeHn e TEOPETUIECKUX 3HAaHUH U
MIPaKTUYECKUX BIIAJCHUH MO HECKOIBKUM pa3zieNiaM ANCUUIIIMHEL. PaboTa BKIIIO9aeT B ce0s aHATU3 3aJaHMs,
pe3yNbTaTOB BHITIOJIHEHUS U TTPOBECHUE PACUCTOB.

Pacuerno-rpaduueckas padora
(3P)

Pacuerno-rpadudeckas pabota BBITOTHSIETCS CTYJACHTOM ITOCIIE ITOJTHOTO pa3dopa B ayIUTOPUH TOPSIIKA
BBITIOJTHEHUS pabOThI Ha IPUMEpPE YK€ BHIITOIHEHHON 0J00HON paboThl. Pe3ynbrar paboThl mpencTaBisieTcst
CTYJICHTOM B BUJI€ OTUETA/TIOSICHUTEIILHON 3aIICKU B JIEKTPOHHOM KypPCe U IIPOXOJUT MPOLEAYPY B3aHMHOT'O
OIICHUBAHMUS YYaCTHUKAMH Kypca (CTYIEHTHI IIOTOKa) B COOTBETCTBHH C Pa3pabOTaHHBIMHU KPUTEPHSIMH OLIEHKH U
BBICTABIICHHEM HUTOrOBOTO 0aia 3a paboTy.

Pabora Britouaer B ce0st aHAJIM3 3aJaHUS, PE3YJIbTATOB BHIIOJIHECHUS U IIPOBEJICHUE PACUCTOB.

JlaHHOE OLICHOYHOE MEPOIPUATHE OTHOCUTCS K CYMMUPYIOIIUM OL€HOYHBIM MEPOIPUATHUSIM.

BrinoniHsieTcst o KeJNaHuIo U OLICHUBAETCS JOMOJHUTEIbHBIMU OaJIIaMU.

10.

®opym (9P)

CTyIeHThI BHIIOJTHSIOT WHAWBHYAIBHBIC 3aJaHHS C TIOCJICAYIOIIUM Pa3MEIICHUEM PEIICHUS B
uncrpymenre "®opym" (LMS MOODLE) snexkrponnoro kypca. CTyaeHThI IOTOKA, U3YYarOITHE
JAHHYIO TUCIUTUTHHY, OCYIIECTBIISIIOT IPOBEPKY BBHITIOJHEHHS 3a]aHUsI, OCTABIISIOT CBOU KOMMEHTApHH
0 MIPABHIILHOCTH, UMCIOIIUXCS OLIMOKAX U alIbTEPHATHBHBIX MYTAX PEIICHHs 3a/1auu. PaboTy cTyeHTOB
OIICHUBAET IPEIIO0JIaBaTelb. BBIMOIHACTCS MO KEJIAHUIO U OLICHUBACTCS JIOTIOJTHUTEIILHBIMU OaJIaMH.

11.

Keitic-3amanue

Kelic-3amanus BeIgaroTCs CTyIeHTaM IEPUOIUYECKH Ha MPAKTHUCCKUX 3aHATUSAX B KAUECTBE IOMAIIHET0 3aaHUs
U IpeIoIaraoT pacCMOTPEHHE PELICHUH Ha CIeAYIOIIEM ayIMTOPHOM 3aHATHH. Llenpio Takux 3agaHuii
sIBIISIETCS] JOPMUPOBAHHUE NPAKTHUECKUX YMEHUH 110 ONHON M3 TEM ITUCLUIUIMHBL.

JlaHHOE OIIEHOUHOE MEPONPUSITHE OTHOCUTCS K (POPMHUPYIOIUM OLIEH OYHBIM MEPONPHUSTHSIM.

12.

DK3aMeH

OK3aMeH MMPpOBOAUTCA B IMMCbMEHHOU (bopMe " 3aBCPIIACTCA CO6€C€,Z[OBaHI/I6M.




