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Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.) 72 4acoB

KonTakTHas paboTta mo sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 72 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30 JacoB

DKk3amMeH 4 cemMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
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Kadenpa koHcTpyupoBaHus v IpOU3BOICTBA paHoanapaTypsl
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3aBenyromuii kageapoit COI'JTACOBAHO J.E. Hammna
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BBINTyCKaroIas kageapa

COI'TTACOBAHO A.H. lenos
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Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT
1. OIIK-1 OIIK-1.1. 3naer 3HaAHMSA: - PU3HUECKUE 3aKOHBI HA 0a3e KOTOPBIX
Cnocoben dbyHIaMEHTAIBHBIC CTPOSITCSl YCTPONCTBA GYyHKIIMOHATIBHON
UCIIOJIB30BaTh  |3aKOHBI IPUPOJIBI U AJIEKTPOHMKHU; - HAPAMETPBhI, XapaKTepU3YIOLIne
MOJIOKEHUS, OCHOBHEBIE (PM3MYECKHE U |YCTPOHCTBA QYHKIIMOHAIBHOM AJIEKTPOHUKH; -
3aKOHEI U MaTeMAaTUYECKUE 3aKOHBI. |TUTIOBBIC KOHCTPYKIIUU YCTPOUCTB (yHKITHOHATHHOU
METO/1bl AJIEKTPOHHKHU;
€CTECTBEHHBIX YMEHHUA:
HayK U HABBIKH:
Marematuku i [OIK-1.2. YMeer 3HAHUA:
peleHns 3a71a4 | IPUMEHATh PU3NYECKUE  |yMeHHSs: - PACCUMTHIBATH yYCTPOHCTBA
MHXCHEPHOU 3aKOHBI 1 (YHKIMOHATIBLHOM 3JIEKTPOHUKH; - IPOEKTUPOBATH
JACATCIIbHOCTH MAaTEMAaTHYICCKUEC MCTOAbI YCTpOﬁCTBa q)YHKLII/IOHaJIBHOfl SJIEKTPOHUKHU;
JUISL peleHus 3a/1a4 HABDBIKHU:
TEOPETHYECKOTO 1
IIPUKJIATHOTO XapakTepa.
OIIK-1.3. Bnaneer 3HAHMSA:
HaBbIKAMU yMeHHs:
HCTIONIb30BAHNS 3HAHUN  |HaBBIKH: IPOBOIUTH H3MEPEHHUS IAPAMETPOB,
(hu3HMKN ¥ MaTEMaTUKH XapaKkTepu3yIIlnue yCTpoicTBa (PyHKIIMOHAIBHOMI
[pH pEHICHUN AIEKTPOHUKHU
MIPaKTUYECKHX 33]1a4.

Paznen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Huctunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIN.

JucuunirHza siBisercst 00s3aTeabHON

Jns  mpojnomkeHust  (GopMHpoOBaHMS — 3asABICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHMUS
npemecTByrommx auciuiuina: Maremartuka (OITK-1), ®wusuka (OIIK-1), Xumus (OITK-1),
dusuyeckue ocHoBbI AekTponuku (OIIK-1), Teopetnueckue ocHoBbI AtekTporexuuku (OITK-1),
Ousuka  koHaeHcupoBaHHoro  coctosHus — (OIIK-1);  mpaktuk:  YueOHas  mpakTHKa
(o3nakomwutenpHast) (OITK-1)

N3yuaemas JOUCHMIUIMHA SBJISIETCS OCHOBOM JJsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIETEHIIMH B cieayromux aucuuminHax: MukposnektponHble aatduku (OIIK-1), OcHoBbl
HaHotexHonoruu (OIIK-1), OcHoBbl nyueBbix u mina3MeHHbIX TexHonoruii (OITK-1), OcHOBBI
ontodnektponuku (OIIK-1), TexHomorus wmaTepuaioB | M3ACIUI  DJIEKTPOHUKH U
HaHoanekTpoHukH (OIIK-1); rocynapctBeHHoi uToroBoit arrectauuu B ¢opme: IloaroroBka k
IpoILieype 3alUThI ¥ 3alUTa BBIMTYCKHOH KBamupukarmonnoi padotsr (OITK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jis popMHpoBaHUS 3asBICHHBIX KOMIIETECHLUH HCHOJIb3YIOTCS METOJOJOTHYECKUE TEXHOJIOTUH,
peanu3yronme JesATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.




OCHOBHBIMU CTPAaTErMYECKHMMH TEXHOJOTHSAMH SBJSIOTCS: JUCKYCCHOHHBIE, MCCIIENOBATEIbCKUE,
JICKIIMOHHBIE 3aHITHUS, IPAKTHUECKUE U JTa00PATOPHBIE 3aHATHS, IPOIEypbl CAMOOOYYCHHS

Ha noctuxeHue KOHKPETHBIX IieJel 0O0ydeHus HamnpaBieHbl IPUMEHSEMblE TaKTHUECKHUE
TEXHOJIOTHH: 331aHUs], KJIJaCCUUECKasl JEKIUS, JIEKIMUSI-TIPOBOKALIMSL, TPOOJIEMHAs JIEKIUS

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

4 cemecTp

N Komnuectso | @opmupyemslie
Bunbl u TeMbl 3aHITHI

4acoB KOMIICTEHIUU
DOYHKIMOHAIbHAS JIEKTPOHUKA. 6 OIIK-1
Jlexuus. Boanas nekiusi. OcHOBHBIC MOHATHS. [JuHaMuyeckas 2

HeogHopoaHocTh (JIH). KonTunyansHas cpenia

CamocrostenpHas padora. [loaroroBka k onpocaM Ha JEKIHSIX, 2

BBITIOJIHCHHE TECTOBBIX 3aJaHUH, MIOJITOTOBKA K MTPAKTUYECKUM

J1a00paTOPHBLIM padoTam,

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YHCJIE BHIMOJHEHUE

3aanus 111 CaMOCTOSITEIbHOM padOThI, B TOM UMCJIE BHIMIOJHEHUE

IToaroToBka K ornpocam Ha JICKITUAX, BBIMTOJTHEHUE TECTOBBIX

3a/IaHMi, MOJrOTOBKA K MPAKTUYECKUM JTAO0OpAaTOPHBIM paboTam,

0 OpMIIEHHE OTYETOB IO BBINOJHIEMBIM pab0TaM, IMOATOTOBKA K

3aIATE OPAKTUIECKHUX JTA00PATOPHLIX PAOOT. 2
MOYHKINOHAJBbHAS AKYCTO3JIEKTPOHHKA 32 OIIK-1
Jlexuus. dusndyeckre OCHOBBI aKyCTOIEKTPOHUKHU. Bubl 2

akyctudeckux BoyiH. BIIIII. Matepuanbl 3ByKOIIPOBOJIa

Jlexuus. ITpubops! pyHKIIMOHAIBHON 4
aKyCTO2JIEKTPOHUKH: JI3, DHIBTPBI, TeHEPATOPHI

JlaGopaTtopnast pabora. UccnenoBanue ycrpoiicts Ha [IAB 6
CamocrosiTenbHas padboTa. 3aiaHust 171 CAaMOCTOSTEIIbHOU PaboTHI, 6

B TOM YHCJI€ BBIIIOJTHEHNE
HOI[FOTOBKa K OHpOC&M Ha JICKIIUAX, BBIIIOJIHEHUE TECTOBBIX
3a/laHui, MOJATrOTOBKA K MPAaKTUYECKUM JTa00paTOPHBIM paboTam,
Oq)OpMJ'IeHI/Ie OTUYCTOB I10 BBIITOJIHACMBIM pa60TaM, IIOATOTOBKA K
3aIIUTe MPaKTUYECKuX JabopatopHbix paboT. [loaroroBka k Tecty
o paszgeay Ne 1

CamoctosrenbHas padora. [Togroroska k 3ammre JIP MccnenoBanue 4
yerporicTs Ha [IAB

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
3amanus I CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJHEHNE
[ToaroToBka K ornpocam Ha JIEKIUAX, BBIMOIHEHUE TECTOBBIX
3aJIaHU, TTIOATOTOBKA K MPAKTHYECKUM JTa00OpaTOPHBIM paboTam,
0o(OopMIIEHHE OTUYETOB IO BBIMOIHIEMBIM padoTaM, IOJrOTOBKA K

3alMTE NPAKTHYECKHUX JJAOOPATOPHEIX PadoT. 10
DYHKIUOHATbHAS TNUIJIEKTPUYECKAs] JIEKTPOHUKA 32 OIIK-1
Jlexius. @u3ndecKkre OCHOBBI TUAIEKTPUUECKON IICKTPOHUKH. 4

Jlunamuueckast HEOTHOPOAHOCTH ((PIIyKTOHBI, (Pa30HBI,
HOOJIIPUTOHBI, SKCUTOHBI). KoHTHHYanbHAas cpena
(CEerHETO3IEKTPUKH, TUPOIEKTPUKH, MATHUTOIEKTPUKH UAP.)

Jlexuwmst. [TpuGops! 1 ycTpoicTBa (hyHKIIMOHAIEHOK 4
TMAJIEKTPUIECKON IIEKTPOHUKH (aMATh, IPOLIECCOPHI THIIA
DEPIIUK)




JlabopaTtopHnas paborta. UccnenoBanue N- u S- BAX

CamocrosrenbHas padora. 3aaHus Ul CaMOCTOATEIbHON padoThI,
B TOM YHCJIE BBIIIOJHEHHE

[ToaroToBka k onpocam Ha JIEKIHAX, BHIIOJIHEHUE TECTOBBIX
3a/laHui, OATrOTOBKA K IPAaKTUYECKUM J1a00paTOpHBIM padboTam,
o(opMIIeHHE OTYETOB 110 BBIIOJIHAEMbIM padoTaM, MOATOTOBKA K
3alIUTe NPAKTUYECKUX JTabopaTopHbIX padoT. [loAroToBKa K TeCTy
o pazzaeiay No 2

CamocrosrenbHas padora. [Togroroska k 3amiure JIP
Uccnenosanue N- u S- BAX

3agaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
3agaHus U CaMOCTOSATENILHON pabOThI, B TOM YHCIIC BBITOJIHCHNE
[ToaroToBka K ompocam Ha JIEKIHAX, BBHIITOJTHEHUE TECTOBBIX
3a/1aHUi, TIOATOTOBKA K MPAKTUYECKUM Ja00PaTOPHBIM padboTaM,
oopMIIeHHE OTYETOB I10 BBHIOJIHIEMBIM paboTaM, IMOATOTOBKA K
3aIIUTe TPAKTHYECKUX Ja0OPATOPHBIX PadoT.

10

(I)YHKIII/IOHaﬂbHaﬂ MOJYIIPOBOJAHUKOBAA IJICKTPOHUKA

18

Jlexuus. dusnyeckre OCHOBBI MOIYITPOBOIHUKOBOM 3JIEKTPOHUKH.
JH (3apsnoBsie maketsr, OJIC, OJIII, nomens! ['anna, BII3,
TEJINKOHBI, IJIa3MOHBI, MOJISIPOHBI, IKCUTOHBI). KOHTHHYanbHAs
cpeaa (1/m ¢ HeMMHEWHBIMU ONITUYECKUMU, MarHUTHBIMH,
'BE303JIEKTPUUECKUMH U Ap. cBolicTBaMu. ) ['eHepaTopsl,
JETEKTOPBI U YCTPOWCTBA YIIPABJICHMS 3PS I0OBbIMU [TAKETAMHU.

Jlexuwmsi. IIpuGopsl u ycTpoiicTBa (yHKIMOHATBHOK
MOJTYTIPOBOTHUKOBOH 31eKTpOHUKU. AHanorosele (JI3, GuibTpsl,
KoppenaTopsl, yerpoiictBa OI13C) u mudposeie (JTJoruYecKue u,
WM, ycTpolicTBa AuQdepeHIIMPOBaHMS, YMHOXKEHUS,
MYJIbTUTUIEKCUPOBAHUS CUTHAJIOB, 3alIOMUHAIOIINE YCTPONCTBA)
ITpu6ops! Ha BI13. 'aHHOBCKME OPHOOPLIL.

CamocrosiTenbHas padbota. 3aiaHnust 171 CaMOCTOSTEIIbHOU paboTHI,
B TOM YHCJIE BBIITOJIHEHUE

HOI[FOTOBKa K OHpOC&M Ha JICKIIUAX, BBIIIOJIHEHUE TECTOBbLIX
3a/laHui, MOJTrOTOBKA K MPAaKTHUYECKUM JT1a00paTOPHBIM paboTam,
Oq)OpMJ'IeHI/Ie OTUYCTOB I10 BBIITOJIHACMBIM pa60TaM, IIOATOTOBKA K
3aIIUTe MPaKTUYeCKuX JabopatopHbIX paboT. [ToaroroBka k Tecty
1o pasgeny Ne 3

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
3amanus I CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
[ToaroroBka K ompocam Ha JIEKIUSX, BHITOTHEHUE TECTOBBIX
3aJIaHUM, TTIOATOTOBKA K MPAKTHYECKUM JTa0OpaTOPHBIM paboTam,
0o(OopMIIEHHE OTUYETOB IO BBIMOIHIEMBIM padoTaM, IOJTOTOBKA K
3alUTe IPAKTHIECKHUX JJa0OPATOPHBIX PadOT.

OIIK-1

q)VHKI[I/IOHa.TIbHaﬂ MAar"HeTo3JICKTPOHUKA

20

Jlexmms. dusndeckue ocHOBBI MaruuTodsiekTponuku. JIH (LIM/I,
JIOMEHHbIE TPaHuUIlbl, BOJIHBI). KOoHTHHYanbHas cpena (pepputhl),
I'enepaTopsl, IETEKTOPHI, yCTporcTBa yrpasiaeHus Ha [IM]1.

Jlexuust. I[TpuGops! 1 ycTpoicTBa (hyHKIIMOHAIBHON
MarHeTo3JieKTpoHukH (mporeccopsl Ha [IMJI, MCB, ceppoauH,
3anoMMHarome ycrporicraa Ha IIM 1)

CamocrositenbHas padoTa. 3aiaHust 1711 CaMOCTOSTEIIbHOU PaboTHI,
B TOM 4YHCJIC BBIIIOJITHCHUC
[ToaroToBka Kk ornpocam Ha JICKITUIX, BBIMOJTHEHUE TECTOBBIX

OIIK-1




3aJjaHuH, MOATOTOBKA K MPAKTUYECKUM JIaDOpaTOPHBIM padoTam,
O(bOpMJIeHI/Ie OTYCTOB I10 BBIITOJIHACMbBIM pa60TaM, IIOATr0OTOBKA K
3alUTe MpaKkTUYeckux jJaboparopHbix padoT. [loaroroBka k Tecty
1o pazzaeny Ne 4

3agaHus Ui CaMOCTOSITENIbHOW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHUCIIE BBHITIOJTHEHUE
[ToaroToBka k onpocam Ha JIEKIHAX, BHIIOJIHEHUE TECTOBBIX
3a/laHui, OATrOTOBKA K IMPAaKTUYECKUM J1a0OpaTOPHBIM padboTam,
o(opMIIeHHE OTYETOB 110 BBIIOJIHAEMbIM padoTaM, MOATOTOBKA K
3alUTE OTPAKTUYECKHUX J1a00PaTOPHBIX padoT.

OnTo3JeTPOHUKA

68

Jlexums. dusndeckrue oCHOBBI onTo3JeKTpoHuKkH [IH (comuToHbI,
doronHoe 7X0). KonTnHyanpHas cpea (MacCUBHBIC U aKTUBHBIE
onTUYecKue cpefpl) ['eneparopsl, 1ETEKTOPbI YCTPOHCTBA
ynpasnenus JJH ontuueckoit npupo/ sl (CBETOAMOIbL, Ja3€phl,
oroamonsl, GoTOPE3UCTOPHI)

Jlexuwmst. [TpuGops! 1 ycTpoiicTBa (hyHKIIMOHATEHOK
OITO3JIEKTPOHKH. pe3oHaTtop Pabpu-Ilepo, Tpancdaszop,
Jlormueckue 3IeMeHTHI. 3alIOMHHAIOIINE YCTPOHCTBA HA POTOHHOM
9XO0.

JlaboparopHas padoTta. VccienqoBanue 11/ HICTOYHUKOB U3TYICHHS

JlaboparopHas padota. NccnenoBanue GpoToanomaos

JlaboparopHnas pabota. MccnenoBanue onromnap

CamocrostenbHas padora. [Toaroroska k 3amure JIP
HccnenoBanue /11 KICTOYHUKOB U3JTYUEHHUS

O~ >

CamocrosrenbHas padota. [Togrotoska k 3amiure JIP
Uccnenosanne 11/ GoTOIMOL0B

CamocrosrenbHas padora. [Togrotoska k 3amiure JIP
Hccnenosanme onromnap

CamocTtosTenbHas padoTa. 3agaHus IJIsl CaMOCTOATEIbHOM paboThl,
B TOM YHCJIC BBIIIOJITHCHUC

[ToaroroBka kK ompocam Ha JIEKIUSIX, BHITOTHEHHE TECTOBBIX
3a/laHui, MOATrOTOBKA K MPAaKTUYECKUM J1a00paTOpHBIM padboTam,
o(OopMIIEHHE OTYETOB IO BBINOIHIEMBIM padoTaM, OJTOTOBKA K
3allUTe MPAKTHUYECKUX JTabopaTopHbIX padot. [loaroToBka k Tecty
o pasjaeay Ne 5

JlaGopaTtopHas padota. UccnenoBanue ¢poTope3ncTopos

CamocrositensHas pabora. [Toaroroska k 3ammure JIP
HccnenoBanue GOTOPE3UCTOPOB

3amanus 11 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
[ToaroToBka Kk ornpocam Ha JIEKITUIX, BBIMOTHEHUE TECTOBBIX
3a/laHui, MOJATrOTOBKA K MPAaKTHUYECKUM JTa00paTOPHBIM paboTam,

o opMIIEHHE OTYETOB T10 BHITIOIHIEMBIM paboTaM, MOATOTOBKA K
3alATE IPAKTUIECKHUX JJA00OPATOPHEIX padoT.

22

OIIK-1

MO.HeKyJ]ﬂpHaﬂ JICKTPOHUKA, XEMOTPOHHUKA,
KPHO3JCKTPOHUKA

40

JlabopaTtopHas paborta. McciaenoBaHue XeMOTPOHHBIX YCTPOMCTB

CamocrositensHas padora. [Toaroroska k 3ammute JIP
HMccnenoBanne XeMOTPOHHBIX YCTPOMCTB

Jlekuus. MonekysapHas 3JIeKTPOHUKA, XEMOTPOHHUKA,

OIlK-1




KPHO3JIEKTPOHUKA.

CamocrosrenbHas padoTa. 3a1aHus I CAMOCTOSATEIBHON padoThI, 6
B TOM YHCJIE BBIIIOJHEHHUE

HOIIFOTOBKa K OIIpOoCaM Ha JICKIUAX, BBIIIOJTHECHHUEC TCCTOBBIX
3a/1aHUH, TIOATOTOBKA K MPAKTUYECKUM Ja00OPaTOPHBIM paboTam,
O(l)OpMJ'IeHI/Ie OTYCTOB I10 BBIITOJIHACMbBIM pa60TaM, IoAroToOBKa K
3aIIUTe MPAaKTHYECKUX J1a0opaTopHbIX padoT. IloAroToBKa K TeCTY

10 TEME
JlaGopaTtopHas pabota. McciaenoBanue KpUOTPOHHBIX YCTPOMCTB 4
CamocrositenbHas padora. [Toaroroska k 3amure JIP 4

HccnenoBanne XeMOTPOHHBIX YCTPOMCTB

3agaHus U CaMOCTOSATENILHON pabOThI, B TOM YHCIIC BBITOJIHCHNE
3amaHus U1 CaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
[ToaroroBka K ormpocaM Ha JIEKIUSX, BBIMOJHEHUE TECTOBBIX
3aJJaHMii, TTOATOTOBKA K MPAKTHYECKUM JIaOOPaTOPHBIM paboTam,
oopmIleHHE OTYETOB I10 BHIIOJIHSAEMBIM Pad0OTaM, IMOJIrOTOBKA K

3aIUTe MPAKTUYECKUX Ja60PaTOPHEBIX PaboT. 14
Mnas xoHTakTHasg padora: 0
IToaroTroBka K dK3aMeHY 30
ITpoBeeHNE SK3aMeHA 6

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

N3ydyenne aucuuminibel OyHKIMOHAIBbHAS IEKTPOHMKA PEKOMEHIYETCSl HauaTh C O3HAKOMIICHMSI
CTPYKTYpPBI Ha 2JIEKTPOHHOM KypC€, TEXHOJIOTMUECKOW KapThl, INTEPATYPHI, PE3EHTALUs JEKIUH.
3aHATHA JIEKHMOHHOTO THIA JAal0OT CHCTEMaTU3UPOBaHHbIE 3HAHUS 1O JAUCLHUILIIMHE
@yHKIMOHANbHAST 3JIEKTPOHMKA, KOHLEHTPUPYIOT BHUMaHUE Ha HauOoJyiee CIOXKHBIX U BaXKHBIX
Bonpocax. Bo BpeMsi IEKIIMOHHBIX 3aHATUN PEKOMEHYETCS] BECTH KOHCIEKTUPOBAHUE Y4eOHOTO
Mmarepuana; oOpamaTb BHHMaHHe Ha (QOPMYTUPOBKM M KaTE€rOPHUH, PACKpPBIBAIOIIUE CYTh
npoOeMbl, SBICHUS WM Tpoliecca; 3a(UKCUpPOBaTh BBIBOJBI M MPAKTUYECKHE PEKOMEHAALNU.
[TonroroBka K 3aHATHMAM CEMHUHAPCKOI0  THIIA BKIIOYAET O3HAKOMIIEHHE C  IUIAHOM
MPAKTUYECKUX 3aHATHS; pabOTy C KOHCTIEKTOM JIEKIIUH, BBIMOJIHEHUE JOMAIIHETO 3aJaHusl, paboTy
Cc yueOHOH M y4eOHO-METOAMYECKON IUTepaTypoil, HayYHbIMM HU3JaHUSAMU M BIIEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCypcaMu, MpPEACTaBICHHOM Ha 3JEKTPOHHOM Kypce DyHKIHMOHaJIbHAs
AIIEKTPOHMKA

CopnepxaHue caMmoCTOATEIbHOI PaGoThI ONpEeACIIAETCS Ha 3EKTPOHHOM
kypce  DyHKUMOHANbHAs JJIEKTPOHHKA, OLEHOYHBIMM W METOJUYECKHMMH MaTrepHajaMu,
3aJaHUsIMUA M yKa3aHUsAMU TpenogaBatess. CaMocTosiTeNnbHas paboTa MOXKET OCYIIECTBIATHCS B
ayJUTOpPHOM W  BHeayauTOpHOW Qopmax. ID(P(EKTUBHBIM  CpPEACTBOM  OCYLIECTBICHUS
CaMOCTOSITENIbHOM paboThl SBISETCS DBJEKTPOHHAs HWH(GOPMalMOHHO-00pa3oBaTeibHas cpeaa
YHHMBEpCUTETa, KOTOpass oO0ecreunMBaeT JOCTYI KO BCEM HEOOXOAMMBIM JJsi H3y4YEHHS
TUCUMIUITMHBL  DYHKIMOHANbHAsA AIIEKTPOHHKA MaTepuaiaM, K 3JIEKTPOHHBIM OHOIMOTEYHBIM
cucreMam, MpoecCHOHAIbHBIM 0a3aM JaHHBIX M HMH(OPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMAaM.
Nzyuenne mucuuiuinHbl OYHKIHMOHAIbHAS JIEKTPOHMKA BKIIOYAET BBINOJHEHHE MPAKTUYECKUX
paboT, BBINOJHEHHE TECTOB IO JIEKIHUSAM, CJauyd MTOrOBOIO KOHTPOJBHOTO  3a/laHusl.
[lepuoanunocTh poBeAeHUs, (OPMbI TEKYIIErO KOHTPOJIS YCIEBAEMOCTH, CHUCTEMa OIICHUBAHUS
xoJa OCBOEHUS JUCLUIUINH IIpE/ICTaBICHbI Ha AIIEKTPOHHOM Kypce.
@®opMOil TPOMEKYTOUHOHN aTTEeCTAlMK MO0 AUCHUIUIMHE DYHKIHMOHAIbHAS IEKTPOHHUKA SBISETCS

Pasznen 6. MATEPHUAJIBHO-TEXHUYECKOE 41 YYEBHO-METOJINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 0OECIIEUEHNE



NoNe
n/n

Crnucok UCoab3yeMOol JIUTepaTyphbl

KomnaectBo
IK3EMILISIPOB MEYATHBIX
H3JaHUH, IMEIOIUXCS B

OMOINOTEKE, WIIH
AIICKTPOHHBIN aJpec U3JaHus
(pecypca) B cetu MuTepuer

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAVYHBIE N3JIAHUA

[llyka, Anekcanap AJIeKCaHIPOBUY.
anekTponuka [Tekcr] Yyebuuk
BY30B,00y4.crell."MUKpO3JIeKTpOHUKA
nonynpoBogHUKOBbIe  mpubopsl" / Illyka, Ajexcanap
AnekcanzipoBud. M.: Mock. TOC. HUH-T PaJAMOTEXHUKH,
ANEKTPOHUKHU U aBTOMATHKH (TexH. yH-T), 1998. - 259 c. ISBN
5-7339-0166-7. Dx3emuisipel: Bcero 49.

DyHKIIMOHATIbHAS
JUIsL  CTYI-OB
u

49

du3nyeckrue OCHOBbI (PYHKIIMOHAIBHOMN A1eKTPOHUKH [ TekcT]
: METOJI. YKa3aHHs K BBIIOJHEHHUIO JIab. paboT AJIs CTYACHTOB
cnenuansHoct 200800 / [coct. B. H. UrymnoB] ; MapI'TV.
Homkap-Oma: MapI'TV, 2004. - 53 c. DK3eMILIApbI: BCEro
14.

14/
https://portal.volgatech.net/b
ooks/lgumnov_fiz_osnovi_fu
nkcion_elektroniki_2004.pdf

HUrymHoOB, Bnangumup Hukonaesuu. YcrpolicTBa
(byHKIMOHATBHOM AmeKTpoHuKH [Tekcr]| : yaeOHOe mocodue :
[T CTYOEHTOB  TEXHUYECKUX  CHEIHAIBHOCTEH U
nanpasienuii| / B. H. Urymuos, A. Il. BonpmrakoB; M-Bo
obpazoBanust u Hayku P®, ®I'bOY BIIO "IloBomxk. roc.
texnon. yH-1". Momkap-Ona: III'TY, 2013. - 158 c. ISBN
978-5-8158-1223-9. Dx3emmuasapbl: Bcero 22.

22 /
https://portal.volgatech.net/b
ooks/lgumnov_ustrojstva_fu
nkcionalnoj_jelektroniki.pdf

CmupnoB, HO. A. OcHOBbl HaHO- M (YHKIUMOHAILHOU
JIEKTPOHUKN [DnexTpoHHbli pecypc] / Cwmupno [O.

https://e.lanbook.com/book/2

A.,CokonmoB C. B., TutoB E. B. 2-¢ usn., ucnp. CaHkr- 11205
IlerepOypr: Jlans, 2022. - 320 c. ISBN 978-5-8114-1378-2.
6.2. MarepuaibHO-TeXHHYECKas 0a3a U MporpaMMHOE 00eCTICUeHHE
NeNe | Ayauropuu st ipose- | [lepeueHb OCHOBHOTO 000pYIOBaHUS [TporpammHuoe
I/n |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENILHOU Pabo-
TBI U TIPOBEICHUSI TOCY-
JTApPCTBEHHON UTOTOBOM
aTTeCTaluu
1. 410 (1) ABTomarm3up-s  mab.  ycranoBka|Microsoft Windows
I/UCCIIeIOBaHUS Enterprise, Microsoft
nonynpoBojaH.mMaTepuanoB C IIDBM|Office Standard, Arent
(1), AtomarusupoBanHbiii komruiekc|Dr.Web, Microsoft
Mo wWccienoBaHuio — xapakrepuctuk|[Access, Microsoft Visio
wieHok u mko3ed. crykty (1), 3onm|Professional,  Microsoft
M3MEpPUTENbHBIN M 1 ¢ IIXB|Project Professional,
606817A (1), 3oux wm3meputensHbiii|Microsoft Visual Studio
M 1 ¢ IIXB 606818A (1), Uctounuk|Enterprise, Kommuekt 10
MTUTaHUS ATH-1165 (1),|nns  pemieHHsT OCHOBHBIX
KAPAJITHPIIOI'P TB-4805 (1),|moib30BaTeabCKUX 3a1a4
JlaGopaTopHbIit KOMILJIEKC TUTSt
HUCCIEN. BOJIBT.-(hapaHbIX
xapaktepuctuk (1), JlaGoparopHsrii




OJTHOKOM. "
MHOTOKOTI.IIPOBOTHUKOBBIX
MarepuanioB (1),  JlaGopaTopHbIit
KOMILIEKC ISt UCCIIEI.
(OTO3IEKTPUY.CBOMCTB MaTEPUAIIOB U
nonynpoa.np (1),  Ocuunorpad
U poBoi ADS-2061M (1),
VYcranoska ®IIK-06"U3yuenune p-n
nepexomga" (1), VYcranoka ®IIK-
07"13yuenue TeMIIepaT.3aBUCUM.
AJIEKTPOIIPOBOTHOCTH  METAJUIOB |
n/mipoB (1), XAPAKTEPUOI'PA® TP
(1), Kommnekr yue6noit mebenu (1)

Pasnen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIMIUIMHBL ®OHJ OLEHOYHBLIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIpaBJICHBI HaA:

- YCBOCHHE TCOPETUYECKOT0 MaTepuaiia (00beM 3HaHUH, ITyOuHA YCBOEHHUS ), MPEAYCMOTPEHHOTO
paboueil nmporpamMmoit;

- YMEHHE WH3jaratb MaTepuayl (YETKOCTh, TPAMOTHOCTh H3JIOKEHHS MaTepuayia, TOYHOCTb U
MOJIHOTA BOCITPOU3BEICHUS yUeOHOTO MaTepHraa);

- YMEHHUE MPUMCHSATh TCOPETUUECKUE 3HAHUS IIPU PEIICHUHU TPAKTUYCCKUX 3aJaHHM.

IIxama OLICHUBAHMIA IMPEACTABIICHA HUKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [IIkama
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAaHHUS
KOMIIETCHIIUU
IToporosslii OOyuaronuiics HMeeT 3HaHWS OCHOBHOIO MaTepuala,( yaoBIeT-
YPOBEHb MPOSIBISICT YMEHHME JIOTMYHO €ro M3jararb, HO MOET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKCHUM  MaTrepuala,
HEJOCTAaTOYHO MpaBUJIbHBIE (POPMYIUPOBKH, HCIIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUU NIPAKTUYECKUX 3aJaHUMN.

[IponBunyTteiii  |OOyuaromiuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo

YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIPOCOB U 3ajay, BJIAJACET HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMAaMU UX BBIITOIHEHUS

Bricokuit ypoBenb |OOyuaromuiicss riay0oKO M MPOYHO YCBOMJI IPOrPaMMHBIN|  OTJIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JIaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTAaBJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAECTCS TEOpHUS C IMPAKTUKOW, MPU ITOM
oOyyaroluiics He  3aTpydHsieTcs C  OTBETOM  IpH
BUJIOM3MEHEHUH  3a/1aHUsl, CBOOOJHO  CIIpaBIIseTCS  C
3aJladyaMM, BONPOCAMM UM JIPYTUMH BHJIaMU MPUMEHEHUs
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKkoi
JUTEPAaTypOH, IEPUOJUYECKMMHU H3JaHUSIMH, IPAaBUIBHO
O00OCHOBBIBACT MPUHATHIC pEIICHHs, CBOOOJHO BIIAJCET
Pa3HOCTOPDOHHUMH  HAaBBIKAMH, IPUEMAMH  BBIIIOJIHECHHUS
MPAKTUYECKUX paboT




7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Tekymuii KOHTPOJb YCIEBAEMOCTH OOECIEUMBAET OIICHUBAHUE XOJa OCBOCHHUS JUCHHUILIMHBI
(MOyJIs1) U MPOU3BOAUTCS C IPUMEHEHHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JuCUUILIMHBL. 1IopsAnoKk cOCTaBieHHs TEXHOJOTMYECKOM KapThl H
QITOPUTM  TPOBEACHUSA MPOIEAYpbl OILCHMBAHHS BHUJOB  JESATENBHOCTH  OOYy4YaroUIuXxcs,
HaNpaBJICHHBIX HA OCBOCHWE 3HAHWUN, YMEHWH, HABBIKOB W/ WJIHM OMNbITa JAEATEIbHOCTH, IIO
HaKOIMUTEJILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nojiokeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTeCcTalus 00yJaromuxcs
[TpomMexxyTouHasi aTTecTanus OOy4yaroluXcs HamnpaBlieHa Ha OLIEHWBAHUE PE3YJIbTATOB OOY4YCHHS
M0 TUCIUILIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLICHOUHBIX CPE/ICTB.

[Ipumepsl THMOBBIX KOHTPOJIBHBIX 3aJlaHWid ®W3 0a3bl (POHIA OIEHOYHBIX CPEJICTB IO
00pa3oBaTesIbHOI MporpamMmme.

1. OnnwunTe KnaccupuKaumo NPUBOPOB aKyCTOINEKTPOHUKM.2. NpoaHannsmpyiTe paboTy AMHUK
3a4epKKku Ha MAB?3. Kakue pusnyeckune ABieHUs nexkaT B OCHOBe paboTbl
aKyCTO3/1IeKTPOHHOroycununtena?4. Kakne ¢yHKLMM BbINOJHAET YCTPOMCTBO KOPPENALUMOHHON 06paboTKM
curHanos?5. MNpoaHanusunpyiite paboty 3Y Ha MAB?6. I'ge 1 Kak MoryT 6bITb NPUMEHEHbI
aKycTo3/1eKTpoHHble 3Y?7. Kakne dyHKLUMK BbinosiHAET Pypbe-npoueccop?8. HazoBuTe nepcneKkTnsHble
061aCcTV NpUMeHeHUA NPUBOPOB M YCTPOICTB GYHKUMOHANIbHOM aKyCTO3NEKTPOHUKI.O. NpoaHanmsmnpyiiTe
paboTy BO/IHOBOAHbIM MOAYNATOP, U KAKME NOTMYECKMEYCTPOMCTBA MOTYT BbITb peasin3oBaHbl Ha ero
ocHoBe?10. HapucyitTe cxemy onTrMYeckoro npoueccopa npeobpasosaHma Gypbe?11. Kak npoucxoant
3anucb U CTUPaHUe MHGOPMaL MM Ha ONTUYECKOM aucke?12. MpoaHannsmnpyinte paboTy accouMaTUBHOIO
ronorpaduyeckoro 3Y?13. MpoaHanunsnpyite paboty grnoaa NMMN?14. NMpoaHannsumpyite paboTy grnoaa c
pe30HaHCHbIM TYHHeAnpoBaHueMm.15. MNoyemy B paBHOBECHOM COCTOAHUM TOK Yepe3 MNAMN-cTpyKTypy
oTcyTCTBYET?16. Hallante MMHUManbHOe HanpAaXeHWe Ana TyHHeanposaHua B MANN - cTpyKType,ecnm
TO/ILLMHA NOYNPOBOAHMKOBOM NaeHKN 2010-8 m.17. MpoaHanusmnpyiite paboTy gM3N1EKTPUYECKOro
anopna?18. OnuwuTte paboTy AnanekTpmuyeckoro amosna.19. NpoaHanmnsumpyiite BAX gmManeKkTpuyeckoro
anopna n obbacHuTe ee xapakTtep.20. MpoaHannsupyiite paboty TOMN3 Tproga.21. Npuseante BOSMOKHbIE
KOHCTpYyKUMn TOM3 Tpropaa.22. Hasosute ocobeHHocTn TOM3 Tpuoaa.23. NpoaHanmsnpyinte paboTy
TPaH3UCTOPA Ha ropaAYMX INEeKTPOoHax?24. MpoaHannsmnpyite paboTy TPAH3UCTOPA C METANIMYECKON
6a30i1.25. Yem oTnyaeTca gaHHasa AnarpaMma ABYXA0/MHHOIO NoaynpoBOAHUKA?26. Paccuntainte
NoABMMHOCTb 3/IEKTPOHOB BO BTOPOW A0/IMHE apceHnaa rannms.27. OnmwmTte mexaHmsm obpasoBaHus
AomeHa B guogae MaHHa.28. Kak onpeaenntb YactoTy anoga MaHHa?

[Tepeuenb BOPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUYHON aTTECTALINU

1. NaiiTe onpegenexne BLUM?2. [lainTe onpeaeneHme 4acToTbl CUHXPOHU3aumnn?3. [alite onpeaeneHune
KO3bdULMEHTA 3NEKTPOMEXAaHMYECKON cBA3N?4. YTO TaKoe aKyCTUYECKas U a/leKTpuyecKan Ao6poTHOCTU?S.
M3 KaKuMX yCNoBUIA BbIOUpaeTcs YMcao anektTpogos BLUM?6. B yem cocTouT puranyeckas CyLHOCTb ABNEHMUSA
AetekTnposaHus MAB?7. Jante onpeaeneHne GpyHKLMOHANbHON ONTO3NEKTPOHMNKM?8. YTO TaKkoe
AONHAaMUYEeCcKMe HeoAHOPOAHOCTU ONTO3NEKTPOHHON Npnpoabl?9. Kak ycTpoeH onTpoH?10. B uem cyTb
KBAHTOBOrO pa3amepHoro a¢pdekta?1l. Onpesennte BeANUMHY Pa3HOCTU MEXAY BTOPbIM U TPETbUM
3HEPreTMY4EeCKUMMNYPOBHAMMU B NAEHKE TONLWMHOM 2 HM.12. OxapaKkTepusynte ommyecknin M-koHTakT.13. B
YeM COCTOAT 0CObeHHOCTM HelTpanbHoro M/ -KoHTakTa?14. B yem cocTtoAT 0co6eHHOCTM BI0KMPYIOLLETO U
3aMnopHOro KoHTakToB?15. Kak paboTtaeT TyHHenbHas MOM-cTpyKkTypa?16. Kak n noyemy nsmeHsaerca
30HHanA cTpyKTypa MAM nopa aelicTBMeM BHELWHENPA3HOCTU noTeHunanos?17. Kak onpegenstot
npo3payvyHoctb MAM-cTpykTypbi?18. KakoBa TemnepaTypHasa 3aBUCUMOCTb TYHHEIbHOro ToKa B8 MM -
CTpyKTYpe?19. Hasosute ycnosus ana npotekanns TOM3.20. Kak BO3HUKAET NPOCTPaAHCTBEHHbIN 3apas B



ananekTpnke MAM-cTpykTypbi?21. Kakne [JH ncnonb3yotca B NoaynpoBOAHNUKOBOM 3/1EKTPOHUKE?22.
KaKue 6bIBatoT MexaHM3Mbl BAUSHUA CUBHOMO NOAA Ha NOABUMKHOCTb HOoCcUTenei.23. lainTe onpeaenexHue
addekTa 3eHHepa?24. [alite onpegenerne adpdekta PpeHkena?25. Nalite onpeseneHune yaapHom
MOHM3aUNK.26. KaKkne CcyLecTBYOT MarHUTO3/1EKTPOHHbIE KOHTUHYaIbHble cpeabl.27. [epeyncante
dunsnyeckme cBoncTBa MarHMTHoro gomeHa.28. Kak popmumpyetcsa LM/ ?29. Oxapaktepusyitte BBJ1 Kak
HoCcUTeNb MHPOPMALMOHHOTO CUTHaNa.

Onuwwute BLUM.2. OT Yero 3aBUCUT YacTOTa CUHXPOHU3aLUNK?3. OT Yero 3aBUCUT KO3DPULMEHT
3NEKTPOMEXAHUYECKOM CBA3U?4A. B uem 3aKN04aeTCA CYLLLHOCTb aKyCTUYECKON U 3N1EeKTPUYECKOM
A06pOoTHOCTM?5. OT Yero 3aBUCUT YMCIO 3neKkTpoaoB BLUM?6. B uem cocTouUT puUsnyeckas CyLLHOCTb
ABNeHUA aetektuposaHua MAB?7. KaKk 1 Korga Bo3HMKaeT apdeKT ABOMHOM UHKeKunn B MOM-
CTPYKTYype?8. OT Yero 3aBUCUT KOHLLEHTPALMA HOCUTENEN U HANPSAXKEHHOCTb NONA B
paBHOBeCHOMCMMMETPUYHON MOM-cTpyKTYype?9. OT Yero 3aBUCUT KOHUEHTPAUUA HOCUTENEN U
HANPAXEHHOCTb NOAA BCUMMETPUYHON MOM-CTPYKTYpE B YCNOBUAX MPUIOKEHHON
pa3HocTunoteHumanos?10. Kakoi apdeKT BO3HUKAET B C/lydae CUIbHO HECUMMETPUYHbBIX KOHTAKTOB
MOMcTpyKTypbi?11. Onuwmte BAX MAM-CTpYKTYpbl U 06bACHUTE ee noBegeHne.12. Onuwnte apdekT
OBOWVHOM MHXeKUMKM Ha cBoncTBa MAM-CTPYKTYpbI C CUIbBHOHECUMMETPUYHBIMU KOHTaKTamm?13. [ante
onpeaeneHune ropAaYnx anekTpoHoB.14. Kak ocyLecTBUTb BBOZ rOpAYMX 3N1EKTPOHOB B AM3/IEKTPUYECKYIO
nneHky?15. Kak pabotaet MMM-cTpykTypa?16. OnuwmnTe sHepreTMdeckyto guarpammy MAM-cTpyKTypbl

. [Ae 1 Kak moryT BbITb MPUMEHEHbI aKYCTO3/IEKTPOHHbIe 3Y?2. Kakne GyHKUUK BbiNonHseT Pypbe-
npoueccop?3. HazoBuTe nepcnekTnBHbIe 06/1aCTV NPUMEHEHUA NPUOOPOB M YCTPOMUCTB GYHKLUMNOHAbHOM
aKyCTO3/IEKTPOHUKN.4. NpoaHanm3npynTe paboTy BOHOBOAHbLIA MOAYNATOP, U Kakue
JIOTMYECKMEeyCTPoiACcTBa MOTYT DbiTb peasin3oBaHbl Ha ero ocHoBe?5. Hapucyinte cxemy onTUYECKOro
npoueccopa npeobpasoBaHusa Pypbe?6. Kak nponcxoauT 3annck 1 cTMpaHmne nHGopmaL MM Ha ONTUYECKOM
aucke?7. MNpoaHanusnpyiTte paboTty accoumaTnsHoro ronorpaduyeckoro 3Y?8. MpoaHanusunpyiite paboty
anogaa NMMN?9. NMpoaHanusmpyinte paboTy gMoaa c pe3soHaHCHbIM TyHHennpoBaHmMem.10. Noyemy B
paBHOBECHOM COCTOSIHUM TOK Yepe3 MAM-cTpyKTypy oTcyTcTByeT?11. Hangnte MMHMManbHoOe HanpaxeHue
ANA TyHHenmpoBaHua B MANN - cTpyKType,ecnm ToAWMHA NOAYNPOBOAHUKOBON NaeHKN 2010-8 m.12.
MpoaHanusunpyiTe paboTy AnanektTpmyeckoro anoga?13. NMpoaHanmsmpyinte paboTy TPAH3MCTOPA HA
ropsaunx aNekTpoHax?14. NpoaHanusunpyinte paboTy TpaH3MCTOpa C MeTanamyeckon 6a3oii.15. Yem
OT/INYAEeTCA AaHHasA Anarpamma ABYXA0JMHHOIO NoaynpoBoAHUKa?16. PaccuntainTe NogBUMKHOCTb
3/1eKTPOHOB BO BTOPOI A0/IMHE apceHuaa rannuna.17. Onuwnte mexaHnsm obpasoBaHUa JOMEHa B AMoae
MaHHa.18. Kak onpegenuntb YacToTy anoaa MNaHHa

Mpumep 6uneTta Ha sK3aMeH:

1. MpoaHanusnpyiite paboTy BOJHOBOAHbIN MOAYAATOP, U KaKMe NOTMYEeCcKMe YCTPOMCTBA MOTYT bbiTb
peannsoBaHbl Ha ero ocHoBe?

2. MpoaHanusnpyiiTe paboty 3Y Ha MAB?



