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1. IEJIM OCBOEHWS JUCHUILIHHEI

Lemsmu  ocBoenus  muenmmmmmn «Mukposnextponukay  sBisIOTCSH obecrieyenue
HpOd)eCCHOHﬂJIbHO-HpHKJ‘IaﬂHOﬁ HOATOTOBICHHOCTH  CTYNEHTOB K Oynymeii npodeccunu.
Teopernueckass u MpaKTH4ecKas MOArOTOBKA B JaHHOH 0OacTH HeoOXomuMa cryneHTam Juis
PCATH3AlHH MHHOBALUMOHHBIX 00Pa30BaTeTbHBIX TEXHOJIOTHH B IIpoliecce OOYYEHHS W BOCIIHTAHMS

ydamuxces B 0011e00pa30BaTeIbHEIX 3aBeICHHUSIX.

2. MECTO JUCHHILJINHBI B CTPYKTYPE OIIOII BO

Hucuunmana «MHKpOSJIeKTpOHHKa» BXOAMT B COCTaB JUCLHIUIHH BapHATHBHOIM
HacTH y4eDHOro IUIaHa 110 HApPaBIEHHIO 44.03.05 «Ilenaroruueckoe oOpasoBauue», npodumu
«Texnonorusy». «DxoHOMHYECKOE oOpazoBanuey
W3yuenne naunoit nucnummmms: asupyeTcs Ha ceyrOmMUX UCHHLTHEAX:

1. ®usuxa.

2. DnekTporexnuka

3. Paamosnekrponnka.

4. OnexTpopaanousMepenus.

B pesymbrare ocBoenms mmcrmmmHEHLL CTYACHTBI  JIOJDKHBL  BNAjeTh  CIEAYIOMHMHU

Komnerennusamu no ®I'OC BO [1K-1 1, TIK-12, a Taxxe 3HaHmSIME | YMEHHSAMH B COOTBETCTBHHU C
npodeccHoHaNbHBIM CTaHOapTOM Iejarora.

3. KOMIIETEHIIUA OBYYAIOLIEIOCHl, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JUCUUTLINHBI MOV JIsD)

Ilponecc  usyuenns  mucrmmmmm «OCHOBBI  MaTepHANOBEICHHS HalpaBleH Ha
(GopmupoBanue CICAYIOMIMX KOMIIETEHIIMIA:

IIK - 11. 'oToBHOCTBIO HEMONB30BATE CHCTEMATH3MPOBAHHBIC TEOPETHYECKHE H IIPAKTHYECKUE
3HAHMS. [ULSl IOCTAHOBKH M PELIEHHS HCCIIEN0BATEIECKIX 3a]1a4 B o0sact 06pa3zoBanus.

IIK - 12. Cnoco6uoctsio PYKOBOIHTE  y4eOHO-HCCIIeI0BATETHCKOI eI TeNIbHOCTH
oOyyaromuxcs.

B pesynbrare ocBoenmst mucrmmmmmss oOydarommiics 1omKken ACMOHCTPHPOBATh CJIEYIOIHE
Pe3yJbTaTel 00pa3oBaHus:

1) 3uars:
= BO3MOJKHOCTH METOJIOB U CPE/ICTB MHUKPOSTEKTPOHUKH /17151 (hOpPMHUpPOBaHHMSI MHPOBO33pPCHHS;
- JIOTHKY CX€MOTEXHHKH;
- GyHKUHOHABHEIE BO3MOKHOCTH MHKPOCXEM;
- SHAYUMOCTB NOCTIKEHHH MHKPO3JIEKTPOHHKH;
- CXEMOTEXHHUKY MHKPOCXEM:
- TpernojaBaTh IpeAMET B mpepelnax TpeGoBanuii  denepanbubix rOCyapCTBEHHBIX
oOpazoBarebHbIX CTaHIApTOB U OCHOBHOH 06pa3oBaTeNbHO [IPOrPaMMEI, €r0 HTOPHU U MECTa B
MHPOBO# KyJIbType H Hayke.

2) Ymers:
- OJIb30BaThCs CIPABOYHOM JIHTEpaTypOit 110 MHKPO3/IeKTponuKe. Mcnonp3oBars noruky byHKIHi
AJISL PACIIHPEHHAS HAYYHOTO MHPOBO33PEHHSI;
- PClIaTe 3a/ia4¥ HCHONB30BAHUS METOJOB W CPEACTB MHKPOINEKTPOHHKH B [IPaKTHYECKOM
JACSATENILHOCTH;

“HPHMEHATE B IPOGECCHOHATBHOMN AeATeIbHOCTH M0CTHIKEHIUS MHKPOI3JIEKTPOHUKH;



= IPOCKTHPOBATh 06pa30BaTENLHEIE MIPOIPaMMbl ¢ YYETOM JOCTHKEHHEH u BO3MOJKHOCTE}H
MHKPO3IEKTPOHHKH;
- HCNOIB30BaTe B yueGHO-BOCHHTATENBHOL ACATCIILHOCTH  OCHOBHBIE ~METOMbI Hay4yHOro
HCCIIEZIOBAHHS;
Bnaners UKT KOMIIETeHTHOCTSIMH.

2) Bnagets:

TIC/IarOrM4eCKOM NeATeIbHOCTH;

- JIOTHKOH CXEMOTEXHHUKH;

- IPHHIUNIAMY TTOCTPOCHHS JIOTHYECKHX cxem;

~CIIOCOOHOCTBIO PalHOHATBHO YAHTBIBATE BOSMOKHOCTH MHKPOOJIEKTPOHHKH IIPH TPOEKTHPOBAHUN
00pa3oBarenbHbIX porpamm;

- HaBbIKAMHU TIOZITOTOBKM H [IPOBEICHMAS 3aHSTHi HCIIOIb30BaHHEM MHKPOCXEM:

- Gopmamu u Metomamu 00y4eHHS, B TOM umcie BBIXOIAIMMMH 32 paMKH Y4YeOHbBIX 3aHSTHiL:
TIPOCKTHAs IEATEILHOCTE, 1a60pPaTOpPHbIe 9KCICPUMEHTBI U T.11.



4. CTPYKTYPA U COAEPKAHHE JUCIHUATUINHEBI
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1. | Beenennme. OcHoBgl TexXHosoruu | 11 (1 0,5 |2 6 0,5/20
HUHTErpaIbHBIX MHKPOCXEM:
JICTUPOBAHNE, CO3JaHUE COEMHEHHI],
H30JIAL U, Knaccuduxarms
MHKPOCXEM.
2. | OyHKIHOHANTBHEIE 3JIEMEHTBI 3105 |2 4 0,5/20
HHTCTPAIbHBIX MUKPOCXEM Ha OCHOBE
p-n nepexozoe.
3. | dyHKUHOHANBLHEIE JJIEMEHTBI 3105 (2 3 2/80
MHTErpajlbHbIX MUKPOCXEM HAa OCHOBE
M erpykryp
4. | Jluneiiusie cucremsr. I CHEpPUPOBaHHe 5 105 2 6 0,5/20
SIIEKTPHYECKHUX KonebaHmii.
ABToreneparop. [IpeoGpazoBanue
IEKTPUYECKHX KoJIeOaHwuii.
Moaymuposannsiii curna.
5. | AHanorossie MHKPOCXEMBI. T 103 |2 6 2/80
Onepauuonurie YCHITHTEH.
OcHoBHEBIE NPENIOCTePEIKEHUs.  Npu
pabote ¢ OV.
6. | OcHoBHBIE  JlOrHYecKue HOHSITHS]. 9 [05 |2 6 0,520
Kombunanmonuse JIOTHYECKHE
cxeMbl. Jloruueckue cocrosmus.
7. | Peanuzamus BEHTHJIEH Ha 11 10,5 2 6 2/80
UHTErPaIbHbIX MHKpOCXeMax. 3 ~




IIpunnmnuansusie CXEMBI.
Jloruveckue ToxnecTsa.

Kombunanmonnsie (pyHKnuonansupre 13 105 2 6 2/80
CXEMBI, peanu30BaHHbIE Ha
CTaHJapTHBIX UMC.
IIpeoGpazoBarenu KOJIOB,
IH(pPaTOPhI, MyJIbTHILIEKATOPEI

ITocnenorarenpHas JIOTHKA. 1511 2 6 1/33
Tpurrepsr: 6azoBas cxema. BapuanTsl
sanycka. Tpurreper RS, T, D, IK

Tumnossie (QyHKIHOHAILHBIE 1711 2 6 1/33
ycTpoiictBa. Cye6TYHKH MMITYIBCOB,
peructpel, LIATI, AIIIL.
BCEI'O: 6 10 | 10 55
Ipomexxyrounas arrecramus Ok3ameH (27 yac.)
COJIEP)XXAHUE JINCLIUTTJIIMHBI

OCHOBBI TEXHOIOrHH HHTErPAILHBIX MHKPOCXeM.

- Beenenue. Ipenver MukposnekTporuky. Joctuxenust Hayku. 3HaueHue MHKPO3JI€KTPOHHKU
B CCTECTBO3HAHMM M TeXHHKE. OCHOBHbIC ()YHKUHOHAIBHBIC BO3MOKHOCTH W napamMeTpsl
HHTErpanbHeIX MHKpocxeM. Kmaccuduxanus MC. OcHoBHLIe TEXHOJOIHYECKHE TPOIECCH
H3rOTOBJIEHHS MHUKPOCXEM.

. OYHKIHOHAILHEIE 3JIEMEHTHI MHTErpalbHBIX MHKpocXeM. OcoGeHHOCTH NpuMeHeHHs p-n
nepexonoB B UMC. Cosnanne uemneii cBszu u u30AHY. DYHKIUH p-n nepexoma Kak
U30JATOpa M Kak eMKOCTH. OCOGEHHOCTH NpHUMeHeHHUs pP-Nn CTPYKTYp B HHIKEKTOPHBIX
YCTpoiicTBax.

. OYHKIMOHATBHEIE CXEMbI HA OCHOBE M/II-ctpykryp. Oco6ennoctu monesoro YIIpaBJIeHHUS
TokOM. CTpyKTYpsl Ha OCHOBE p-n [ICPEXOTIOB, C HM30/MPOBAHHBIM H HMHIYLHPOBAHHBIM
Kkaranom. MOIT u KMOIT crpykrypsr. DJeKTpuYecKHe COOTHOMEHHUs. 3Haunmocts KMOI]
CTPYKTYP B CIIOXKHBIX yCTPOHCTBAX.

- Jlnneiinbie cucremsl. Teopernueckuii nozxon. llpuveHenue NpuHIMNA CymeprosHuuE w
pasnoxenus Oypbe. Teopema Dpu. ABTOKOIEGATETBHEIE CHCTEMEL IlapameTpsr rereparopa.
IIpeoGpasoBanue konebauuii, AMIUIATYHAd, (asoBas M YacTOTHas MOMyIsuuH. OGracT
MPUMEHEHHS. VIMIy/IbCHast MOy SIS MHOTOKAHABHAS CBS3E.

AHAJIOroBbIE MHKPOCXEMBI.

. AHAJIOTOBBIE MHKPOCXEMBL. [Tapamerpsr anamorooro curnana. [lomexoycroiiunBocTs
aHajiorosoro curnana. Haaexwnocts mudopmarmn. Onepauuonnbie YCUIIHTENb, KaK OCHOBa
QHANOrOBBIX yCTpoHcTB. O6mactn mpumeHenus OV, ocoGeHHOCTH peXuMa B pa3IHYHBIX
(GYHKIHOHANBHBIX TPUMEHEHHSX., IlpaxkTHyeckue npunoskenus.

. OCHOBHBIE NOTHYeCKHe NOHATHS. OCHOBEI TCOpHH anruOpel bByns. 3akoHBI JIOTHMKH -
KOMMYHAIIMOHHbIH, ACCOLMATHBHBIN, AUCTPUOYTHBHBIH, CKJICHBaHWs, NpaBHIO Moprana.
Hpuanun neoiictBennocTr. OCHOBHOM OrHYeCKHi 6asuc. I[Ipumenenne snemenTos [Tupca u
lleddepa mwra peammsanum ocHOBHOrO JOrHYecKoro Gasuca. IIpHHLMOBI mOCTpOEHHS
JIOTHYECKUX CXEM.

. Peanuszanus  Bentunedt wma MHTErpaTbHBIX MHKPOCXeMaX,(YHKIHS BEHTHIS. AHAIor
AUCKPETHBIX YCTPOHCTB. OCOOEHHOCTH HMHTErPATBHOTO HCIIONHEHMS. CxeMoTexHHUeCKHe
pemenns.  beictpozeiicTBue  BeHTHNS.  BimsiHume Koo umuenta  pasBeTBieHus.
Crenuduyeckue Toxnectsa, kak crieacTsue NPUMEHEHHUS BEHTHIICH.




Kombunauuonusie ycerpoiicrsa.

8. Kombuuanuonusle (yHKIMOHATBHERC cxembl. [Ipumenenne crammaprabix HHTErpabHBIX
MukpocxeM. [IpeoGpaszoBarenn xonos, mdparopsl, Aemudparopsl, MYJIbTHILUTHKATOPHI,
ACMYJIbTHITHKATOPBL.  [lpuHnun nocrpoenus, JJIEKTPHYCCKHE NPHHIMIUAILHBIE CXEMBL
YcnoBue paspsaHoCTH st MOCTPOCHHS cxeM. [TupamunatsHble BApHAHTET CXEMOTEXHUKIL.

9. IlocnenoBarensHOCTHAS TOrHKa. Iousitie mudposoro asromara. OJIEMEHTEI IaMsTH. Tpurrep.
bazoBas cxema, (usmueckne TIPOLICCChI, HArpy30YHast CMOCOGHOCTS, BAPHAHTHI 3aryckKa,
TPeOOBAaHUA 10  GBICTPOAEHCTRHIO u OHCPrHU  ympasieHus. Briusaue napameTpos
YCHIMTEIIBHBIX deMenToB. CTpyKTypa uhTerpanbueix RS, T, D u IK tpurrepos.

10.  Tunosele ¢yrKIHOHATLHBE YCTpoiicTBa. BasucHble (yHKIMOHATLHEBE MHKDPOCXEMEL.
Ipunnuner npumenenus. TunoBke yerpoictea na UMC - cuerunku, PErucTpel, nuppo-
AHAIOrOBBIE H  aHAJOTOBO-IU(POBLIE npeoOpasosaten. BapuanTsr TIOCTPOGHHS ¢
HUCIIOJIE30BAHHEM THIIOBBIX HHTETPAIBHBIX MHKpocxeM. Pexomennaumu mo uenons308anio
IIKOJIbHBIX KPYIKKaX.

5. OBPA3OBATEJIbHBIE TEXHOJIOTUA

B mponecce o6yuenmus CTYACHTOB JMCIMIIIEEE «MHKpOSIeKTpOHIKay OPUMEHSIFOTCS.  KaK
TPaTHIHOHHbIE METOIBI 06YYEHHUS, TAK 1 HHTEPAKTHBHEIE.

bonbmas gacts nexmmonnoro Marepuana opopmieHa B Buae IpeseHTAIMI ¢ HCHOJIb30BAHHEM
CTaHapTHOH mporpammer PowerPoint. JTis HCMOHCTPAIHHA JAHHOTO HATAIHO-HILTIOCTPHPOBAHHOIO
MaTepHaia IeKIHH UCTIOIB3yeTCs COOTBETCTBYIOMmAs annaparypa (HoyTOyK, mpoeKkTop).

Hst peammsanmu kommeTenTHOCTHOTO TOMIXO/1A TIPE/yCMATPHBAETCS HCIIOJB30BAHHE B YIeBHOM
TPOLECCE AKTHBHBIX M HHTEPAKTHBHBIX (hOpM MPOBECHUS 3aHsTHH. Tak Kak y4eOHbIM MTaHOM He

Ha naboparopreix zamstisx H3YHaeTest yCTPOUCTBO M paGoTy pasiMuHbIX (YHKIMOHATBHBIX
OJIOKOB MIKPO3TEKTPOHHKH — M. paszen *. Ilposommtes skcrnepumenr, oopmisercs oryer o
pesybTataM paboTbl. OTder momiexur sammre. Kaxnas naboparopras pabora obecneyena
METOIHYECKUMH YKA3aHUAMH.

6. OLEHOYHBIE CPEJICTBA JIJIsI TEKYUETO KOHTPOJISI YCIIEBAEMOCTH,
INPOMEXXYTOYHOI ATTECTALIMHM IO UTOT'AM OCBOEHMUSI
JAUCUUTILIUHBI U YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTBI CTYJAEHTOB

6.1. B xozme Tekymero KOHTPOJI OUCHUBAIOTCS TOCTHXKEHMS CTYAEHTOB B OpPOIIECCE OCBOEHHS
AUCUATUIHBI « MEKpPO3IeKTpOHNUKAY. Texymmii kontpons Brmouaer OLICHKY CaMOCTOSITEILHOM
(BHeayIMTOpHOH u ayNMUTOPHOH paboThl. B kauecTBe onenounnix CPEACTB HCHOJIB3YIOTCS

3aHHMAET J1ab0PaTOPHEII IPaKTHKYM.

3ajanus s BHCAyTUTOPHOH M ayIHTOPHOH PaboThHI
KonTpomnbnas paGora Nel

Hats  aprymentuposanmoe U3MI0KCHHE BBIOPAHHOTO BapHaHTA OTBeETA. [TosichuTs,

[IOYEMY JApyrue BapHaHThl He YAOBJICTBOPSIOT (MU YIOBIIETBOPSIOT B MeHBIEll CTENeHN)
IIOCTaBJICHHOM 3aj1aye,

1.1. Dnurakcus
a) cnocob HaHeceHus HOKPBITHS;
0) onepanus HaHeceHns OKHCHOM IJICHKH;



B) Ollepauust pa3BHTHS MOHOKpHUCTAIIIA
1.2. 3arortoBky nomnoxku MHKPOCXEMBI TIOTYYai0T
a) OXJIaXKICHHEM paciiaBa HY)KHOH MOPLHU KPEMHHS;
0) BIpamuBannem KPHUCTAIIMYECKOrO KpeMHHS 110 opme MO JITIOKKH;
B) BBIPAIMBAHAEM MOHOKDHCTANIA C TOCTIeAYIOMmEH MeXaHUYeCKO! pasieNnkoil Ha TpedyeMbie
pa3Mepbl
1.3. Pa3BuTHe OKMCHOI UIeHKH Ha MOUTOXKKE TpecienyeT 1es
a) 3allUTY OT KOPPO3HH;
0) aneKTpou30IANHIO;
B) YBEJIMYEHHE TOJIIMHBI TI0UTOKKH
1.4. IlommpoBanue moBepXHOCTH OLTO%KKH HEo0X01uMO
a) ISl CHIDKeHHUs HIEPOXOBATOCTH;
0) s ynanenns nedextanix KPHCTAJITUTOB;
B) JUIsL CO3/IaHKs SKBHIIOTEHIHATLHOIN HOBEPXHOCTH
1.5. JlerupoBanue ocymectsasior
a) HOHHBIM TTy4YKOM:
0) auddysueit npu HopmaTEHOI TeMIlepaType
B) b dysueit npu remneparype 500°C
1.6. Ins anexrpuueckoro coenunenus KOMITOHCHTOB MHKPOCXEMBI HCTIOB3YIOT
a)30JI0TO;
0)mens, ATTFOMHUHHIA;
B)cepebpo
1.7. Io TexHOMOrHHN «TeXHHKA MACOKY HCIIONB3YIOT
a)HETaTHBHYIO (POTOIMYIIBCHIO;
0)mosutuBHYyIO GoTodMYNIBCHIO:
B)IIOC/IEIOBATENIBLHO 06 (poroamynbcun
1.8. Jlns mocrasku norpe6ureso CMOHTHPOBAHHYIO Ha TTO/UTOKKE MUKPOCXEMyY
a) OMEIIAIOT B KOPITYC 1 BaKyyMHPYIOT;
0)3anmuBaioT KomnayHzoMm:;
B)CHA0XKaIOT THOKUMH BBIBOZAMHE 1 3aJIMBalOT KpacKoi
1.9. Yro orpaxaror nepsbie Paspsbl Ha 0003HAYEHHH MHKPOCXEMBI
a) CepHIO MUKPOCXEM:
0) MaTepuan moToKKy;
B) 5JIEMEHTHYIO 6a3y
1.10. PeanbHeiii anexrpuyeckmii UMITYJIEC MOXKHO NIPEICTaBUTH
a) pynknuei u=f(t);
6) MOneNBIO U3 3-X BpeMeHHBIX (bparmenToB npom3BoILHOl (hopMmEr;
B) MOJIEIBIO H3 3-X BPEMEHHBIX (DparMEeHTOB, COCTABIEHHDIX U3 JJIEMEHTapHbIX (QYHKLHIA.
1.11. JIurnu 3anepxku crpost na
a)RC-nemsx;
0)RC-nemsx
B) Ha KosebaTeabHbIX KOHTYypax
1.12. OcuoBHBIe mapameTpr! koneGaTe bHOrO KOHTYypa
a) rabapuTHbIe pasMepsr;
0) cobcTBennas yacroTa;
B) 100pOTHOCTE
1.13. Konebarenbuurii KOHTYp B LIEIH Nepeadyu CUrHaa XapaKTepu3yercs
a)I0JI0COH NPONyCKAHKS:
0)100poTHOCTEIO;
B)HArpy304HOIi CIOCOBGHOCTHIO
1.14. Casazannbie koHTYpEI IIpeAHa3HAYCHBI
a) YBEJIMYEHHSI TI0JI0CKI NIPOITYCKasHUS;
0)ynpommeHus KoHCTpYKImHu;
B) YBEIMYCHHS 100POTHOCTH



1.15. ABroreneparop ¢ HapanneibHeIM MUTaHHEM
a)CHIKaeT SNIEKTPONHTAHHE:
0)ynpomaer KOHCTPYKIHIO;
B)IOBBIIIAET CTAGHIBHOCTS 4acCTOTBHI.
1.16. Jlns noBbmmenmus HH(OPMALHOHHOM HATEKHOCTH TICpeiaun CHrHaNA CllefyeT mpUMEHATS
MOIYJISIITHIO
Q)aMILTHTYIHYO;
0)uacrotHy0 MM tazosyro;
B)UMITYJIbCHYIO
1.17. JTns noBbimenus CTaOMIILHOCTH YaCTOTEI MPUMEHSIOT
a)Ibe30Pe30HATOPSI B ey 00paTtHO# ¢Bs3M;
0)aByXKOHTYpHBIE ABTOT€HEPATOPEI;
B)IIOMEIIAIOT KoJleGaTeNbHOe 38eH0 B T€pMoOcCTaT
1.18. B xauectse ycumurens JIEMEHTOB Ha MEPEJAIONINX CTAHIHSX [IPUMEHSIOT
a)THPUCTOPEI;
0)rpansucropsr;
B)3JIEKTPOBAKYYMHBIe OpHOOpPKI
1.19. Hauseicmeii nuneitnoctsio BOJbTAMIICPHBIX XapaKTePUCTHK 061anafoT
a)TPaH3UCTOPHI;
0) TyHHeTbHBIE JHAOIBL;
B) 3JIEKTPOBAKYyMHBIC JIAMITL]
1.20. OcuoBroit snemenT UPHBHOCALIUH IIYM B YCHIINTEILHOM Kackazne
a)pesucrop;
6)rpausucrop;
B)KOHJICHCATOp
1.21. Dnement Lleddepa nozponser PeAIH30BaTE TOrMYecKyio GyHKImo
a)U-HE;
0) M3 BIOHKIHK;
B)peailu30Bath MpaBusIo Moprana
1.22. Dnemenr ITnpca nossonsier peammsopars, JOTHYECKYIO (DYHKIHIO
a) WJIN-HE
0) KOHBIOHKIUH
B) 1IpaBHII0 Moprana
1.23 .,HHO,[[HO-pe3HCTOpHaﬂ JIOTHKa XapaKkTepusyercs
a)HU3KOM Harpy304HOif CIIOCOOHOCTEIO
0) Hu3Koit TTIOMEX03aIHINEHHOCTBIO;,
B)IIPOCTOTOIH KOHCTPYKIIHU
1.24, TpaHSHCTOpHO—TpaHBHCTopHaﬂ JIOTHKA XapaKTepusyercs
a)IIMPOKHMH (DyHKLHOHATBHEIMY BO3MOKHOCTSIMH;
0) BBICOKOIi Harpy3ouHoif CIOCOOHOCTEIO;
B) Gonbunm kosddunmenTom Pa3BeTBIICHHSI.
1.25. Unxexropras mornka O3BOJISIET
a) CHU3HTH SNIEKTponoTpedienne;
0) yBenuuuts miotHocTH YTaKOBKH 3IIEMEHTOB Ha [OUTOXKE;
B) HCKITIOYHTH MPUMEHEHHE PEaKTHBHBIX 3]IEMEHTOB
KOHTpoJbHast pabota No2

Usnoxure dPTYMEHTHPOBAaHO MOHHMAaHHE IOCTABICHHONO Bonpoca. JKenartensno
HCIOJIb30BATE PHMEPBI CXEMHBIX pemIeHH i 1 AHATUTHYECKHE 3aBUCHMOCTH.
2.1. IMosicauTe TpebOBaHusI, NpeabsBIseMbIe K OIICPANMOHHBIM YCUITUTETSIM.
2.2. CocraBbre 6azoByro SNIEKTPHYECKYIO NPHHLHAIHATBHYIO cxeMy augdepeHnHaIBLHOrO
YCHJIUTEIIs IOCTOSIHHOTO TOKA H MOSCHHTE ee pabory.
2.3. HasoBuTe u moscuute OCHOBHBIE napametpsr VIIT,
2.4. Tlosicuure dynxmmo IMHUTTEPHOI'O MOBTOPUTENSA B 06IIeM KaHaje YHT,
2.5. C xakum o6ugum JICKTPOZIOM BXOZAT KacKa/lbl B yCHIMTEIE ITIOCTOSIHHOI'O TOKa.



2.6. Kakue oGparHbie cBs3n [IPUMCHSIOT B JINHEHHBIX YCHITHTEISX,

2.7. Usobpasute Ha BBIXOIHBIX BOJIbTaMIIEPHBIX XAPaKTePHCTHKAX TPAH3UCTOPA MOIOKEHHE
HCXOHOM paboyeil TOUKH Ha Harpy3o4HoH mpsiMoii.

2.8. MH3ob6pazure dopmy BeIXOAHOrO CcHrHATA YCHJIMTEILHOTO KacKala 10 BXOJHBIM
BOJIETAMIIEPHBIM  XapaKTEPUCTHKAM TPaH3UCTOpa MpPH CHHYCOMIAJILHOMN dopme BxomHOrO

2.9. Yro takoe FCHEPATOp TOKA U KaKOBa €ro (hyHKIMS B mupdepeHnEanbHOM yermTee,

2.10. Kakumu MapaMeTpaMu YCHIIUTENLHOTO KacKaa OlpeaesieTes KodpGUIHeHT yeunenus mo
TOKY, HANIPSIKEHHIO U MOILITHOCTH.

2.11. KaxoB npuHmun TIOCTPOCHHS CXeMbI YCTPONCTBA 110 3aMaHHOM JIOTHYeCcKON (QyHKIH
2.12.Kakne Bo3MOXHOCTH s COSMaHHS SIIEKTPHYECKHX CXEM 10 3aJaHHOM JIOTHYECKOH
Gynxumu oTkpeBaeT sakon KOMMYTAaTUBHOCTH.

2.13. Kaxue Bo3MoxHOCTH uis CO3/1aHHS 3NEKTPHYECKHX CXEM TI0 3amaHHOMN JIOTHYECKOMN
(yHKIHH OTKpEIBaeT 3akon JUCTPUOYTUBHOCTH.

2.14. Kaxkue BO3MOXHOCTH ISl CO37IaHHs SJICKTPHYECKUX CXeM [0 3aJaHHOH JIOrHYecKoii
(yskuum otkpeIBaeT 3akou acCOIMAaTUBHOCTH.

2.15. TosicuuTe OTiMuns B BBIXO/IHBIX NIapaMeTpax yCHIIMTENEHOIO Kackaa Ha MJII ctpykrypax
10 OTHOIICHUIO K KACKa/laM Ha AUTIOJISPHBIX CTPYKTypax.

2.16. KakoBel ocobenHOCTH YCUIHTCIIBHOTO KacKaja IEpeMEHHOr0 TOKA Mo OTHOILUEHUIO K
Kackany YIIT.

ocHoBe KMOIT noruxkn.

2.19. U3zo6pazute SJIEKTPHYECKYIO PUHIHIUAILHYIO CXemy Joruyeckoro snementa MJIU wa
ocHoBe KMOIT noruxm.

2.20. U306pa3zure SJICKTPHUYCCKYIO IPUHIUITHAILHYIO CXCMY JIOTHYeCKOro 31eMeHTa M Ha OcHOBe
KMOIT noruxu.

2.21. U306pa3zure JIEKTPHYECKYIO IPHHITHITHATEHYIO CXeMy Joruqeckoro snementa MJIU-HE ua
ocHoBe KMOIT noruku.

2.22. U306pasmure SJICKTPUYECKYIO HNPUHIUIHATBHYTO CXeMy Jiornyeckoro anementa M-HE ua
ocHoBe KMOIT noruku.



Kontponsnas paGora Ne3

Hosicuutes  dynxmio HNPEIIOKEHHOMH
YeTpo#cTBa. U3noxute uexomHoe COCTOsIHHE

[IPOXOK/ICHHU BXOJTHOTO CHIHAJIA, Dopmy Bxox

JNICKTPHYECKOH  NpHHIHNHATEHON CXEMBI
0 IIOCTOSIHHOMY TOKY u paboty cxemsl mpu

HOT'0 curHamg IOPHHSATE CaMOCTOSTEJILHO,
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12.

Ipomexyrounas arrecranus CTYICHTOB IPOBOAKTCS B (hOpMe IK3aMeHa.

Bompocsr k 9K3aMEHY

BazoBerit TexHOIOrHUECK M MapmpyT U3roToBlieHus MHKPOCXEM.

Knacenpuxanus muxpocxenm, 0bo3HaYeHHe.

Metonsr ananuza MMIYIBCHBIX YCTPOHCTB: HHTErpat Hroamens, npumep PUMEHEHHS.
RC u RL uenu. Peaxius nenu ga THIIOBBIE BO3JIEHCTBHS.

lepenaya ummynscos depes RC u (RL) wenmn. Pasnienurenshsie, b deperumpyomme u
UHTETPUPYIONIHE LEITH.

Pesucropro-emxoctayIe nesmmrem.

JIuanu 3anepixku

WmmynscHbIe Tpanchopmaropsr. Mckakenus €PEIaBAEMBIX HMIIYTHCOB.

KiroueBsie cxemsr: JwonHblif kmowy.

. Kimouesrie cxemsr: Tpansucropusii Koy, PEXUMBI BKIIIOYEHHS H BBIKIFOYCHUSL.

Henachunennsiit kmoy.

. (DOpMHPOBaTCHH HMIIYJIBCOB: ocienoBarTebHbIe THOIHEIE OFpaHH‘lHTeHH, NEPEXOIHBINH

nporecc.

PopmHpoBaTENH HUMITYIBCOB: TapajlieibHble OTPAHHYHMTENH, OrpaHHYCHHe CBEPXY H
CHHU3Y.



13. ®opmuporatem um MYTbCOB: IBYCTOPOHHHE OrpaHHIHTE .
- CBoGonHbIe Kone6anus p KOHType. OCHOBHBIE apaMeTpr1 KOHTypa.

14
15
16
17
18

19
20

21
22

.

23.
24,
25,
26.
27,
28.

29,

30.
3L
32.

33.
34.
33.
36.
37.
38.

3%
40.

41.
42.
43.
44.
45.
46.
47.
48.
49,
50.
2l
52.

Bemy:xaennsie koneGanng g MOCIen0BaTeIEHOM KOHTYpe.

Bemysknennsie kone6anus g llapanienbHoM KoHType.

Casi3annbre KOHTYDBL.

OnekTpuyeckue GunbTpEL: GHIBTPBI HeTOYHIKOR [IUTaHHSA, BBICOKHX M HH3KHX 4acToT,
ITOJIOCOBBIE, 3arpaguTeb L,

Crpykrypa aBTOKOJIE0aTeNbHON CHCTeME], Teopema Dpn.

DyHKIHOHATBHEIE CXEMBI ABTOT€HEPATOPOB: TpaHcopmaropHast,
ABTOTPAHC()OPMATOPHAS, EMKOCTHAS.

ABTOTeHepaTop ¢ [IapajiebHbIM HTaHHEM. JBYXKOHTYpHEIe TeHEPaTOpEL.

Yactotnas u pazopas MOIyJIsIHs. 3aBHCHMOCTE TITyOMHBI MOJYJISIMH OT FapMOHHYECKHUX
COCTaBJISAIOMMX CUTHAJIA,

UmnynscHas MoZnyisiunsi. Morokananbsas cesisp,

CxeMorexnuka CETOYHOM MOLYISIHH. Peskcnm PaboThI yeumurensHoro 9JIEMEHTA.
AHOJHO-CceTOYHay MOy IISITTHSL.

YacroTthas MOIYJSIUs, peakTUBHAS JlamTIa,

JletextupoBanue AMIUTHTYIHO- | “aCTOTHOMOY THPOBAHHBIX CHIHAJIOB,

Jloruyeckue YCTPOHCTBA: JIOrHYecKHe OIEpaun TH3BIOHKIHH, KOHBIOHKIIUH, HHBEPCHH;
LIPUHIUI NBOHCTBEHHOCTH.,

Jloruueckue yCTpoiicTpa: 3aKOHBI KOMMYTaTUBHOCTH, aCCOLIMATHBHOCTH,
AUCTPHOYTHBHOCTH.
Jloruyeckue YCTPOKCTBA: 3aKOHEI TIOTIOMICHHS, CKIIEHBAHHSL; [IPABHIIO Moprana.

Jloruueckue YCTPOHCTBA: IOCTpOeHHE cXem 110 3a1TaHHOH (YHKIIHH,

Jloruueckne ycrpoiicrra: 0asoBbie normueckue SJIEMCHTEI, COKpallleHHE KOIMYecTBa
0a30BeIX NOrHYecKIX 9JIEMCHTOB Ha OCHOBE TIPUHIIUIIA ABOMCTBEHHOCTH.
Tpanancmpno-rpamncropﬁaﬁ JIOTHKa,

OMHTTePHO-CBsI3aHHAs TOrHKA.

Wusxexropras noruka.

Jloruueckue snementor na CTpyKTypax MOIT.

KMOIT noruxa.

Tpurrepsr:  6asoas CXEMa, NPUHLANGBI NelCTBHS, BIHsHMC Harpysku. QOukcanus
KOJIIEKTOPHOIO HaNpsKeHus.

Tpurrepsi: pasnensupiii 3amycK Ha 0asml.

Tpurreper:  pasnensusi 3allyCK  Ha KOIUIEKTOPBL, MpPHMEHEHHe JOTOJIHUTEILHBIX
TPAaH3MCTOPOB.

Tpurrepsr: 06umis 3a1ycK Ha 6a3kl ¥ Ha KOJLTEKTOpHI.

Tpurrep lImuzra.

Unrerpansusie Tpurrepsr: RS — tpurrep.

UnTerpansuie Tpurreper: T — rpurrep.

Unrerpansupie Tpurreper: D — tpurrep.

HWnterpansusie Tpurrepsr: [K-tpurrep.

Cuerauxu ummysscos, CYMMHDYIOIIHE, BEIYUTAIOLIIHE,

Peructpsr.

Hemmpparopsr.

AHAJIOro-1H(ppoBsIe npeobpasosarenm,

Ludpo-ananorossie IIpeobpa3oBareny.

IIpumepsr  npumenenmus MHKDOSJIEKTPOHHKH 1Sl pernerus OPaKTHYECKUX 3ajay
[IPOMBILITICHHOCTH (Ha OCHOBe paspaboroxk kadeapsr).



6.3.Camocrositensnas paboTa cryaenTos.

[lenrro camocrosrensroi PaboTEI CTYNeHTOB 3aKTIoyaeTey B TIyDOKOM MOHOM yCcBOGHMH
y4eOHoro Marepuana u Pa3BHTHS HABBIKOB camo06pasoBanms. J1o TIO3BOJISICT pealli30BaTh:

NIPABUJIEHOE peleHHe);

- BOCITMTATE/IbHBIA KOMIIOHEHT BBICIIEro 00pasoBanus (bopmupoBanue npodeccuoHantsHOro
CO3HAHHS, pa3sBUTHE OOILEro YPOBHS IMYHOCTH).

Camocrostensaas pabota cTynenToB IIpeJInoaraer;
- paboTy ¢ Tekcramu, HOPMAaTHBHBIMH MaTepHuaamu, HEPBOUCTOYHUKAMH, IONOJIHUTEILHON
JIATEPaTypoii, CBefeHUAMHU HHTEpHETA, IPOpaboTKOM KOHCIIEKTOR JIEKIIHIA;
- COCTaBleHHE mnpe3eHTanuii u IIPOCKTUPOBAHHE 3aHATHIH C HCIIOJIE30BAHHEM  PA3IHYHBIX
HHHOBAllHOHHBIX 00pa3oBaTeIbHBIX TE€XHOJIOTHIA;
- y4acTue B ceMHHapax, Hay4YHO-IIPAKTHYECKHX KOH()epeHIusX;
- IOJTOTOBKY K 3ayery.

Pexomennanuu no BLITIOJIHEHHIO CAMOCTOSITEILHOI PaBoTI.

Camocrosrenshas pabora crymentor mo KYPCY TpH3BaHA He TOINBKO 3aKpemimsTh u
YEyOnaTh 3HaHUS, MONyYeHHbIE Ha AYIHTOPHBIX 3aHATHAX, HO H CIOCOGCTBOBATE Pa3BUTHIO y
CTY/ICHTOB TBOPYECKHX HABHIKOB, MHULHATHBEI, YMEHMIO OPraHH30BEIBATE CBOE BpEMSL,

[Ipu BbmMONHEHMH CaMoCTOATENbHON  pabGoTh CTYIACHTY HeoOXOIMMO mpoumTars
TCOPETHYECKHUX MaTepHa B yYeOHHKAX U Y4EOHBIX IOCOOUSIX, YKa3aHHBIX B Oubmorpadmueckux
CIHCKaX, NOSHAKOMHUTHCS C MyGIMKALHSMHE B NCPHOTTMYECKUX U3TAHHSIX.

Jnst noaroroeku k HPaKTHICCKUM 3aHATHAM HYKHO PAaCCMOTPETh KOHTPOJIBHBIE BOPOCHL,
TIPH HEOOXOMMOCTH 06paTUTRCS K PEKOMEHTyeMOii yueGHOMH JHTEpaType, 3aUcaTh HEMOHSTHEIE
MOMCHTBI B BOIIPOCAX [UISl yCHEHUS WX Ha NPECTOAIIEM 3aHSITHH,

[Toaroroska k K3AMEHY JIOJKHA OCYIECTBIATECS HA OCHOBE JICKIIMOHHOTO MaTepuana,

U3y4aeMbIM TeMaMm (10 5 MuH).
2. TlpoBepka muchMeHHBIX padoT ¢ mocneayromm obcyixnennem pesyisraTos.
CoBmecTHas TBopueckas ACATENLHOCTD M0 BBINOIHEHHIO IPAKTHYECKHX 3a/1a4.
4. OOwenue Ha N1a0OPaTOPHEIX 3aHATHAX W HHIMBHIYaIbHBIX KOHCYThTALHSX.

|75

7. YYEBHO-METOIUYECKOE | NHO®OPMALIMOHHOE OBECNEYEHIE
AUCLHUILIMHBI (MOY.JIsT)

bubanorexa Bal'y
@) ocrnosenan JAumepamypa:

1. Bemuko A.A. Metop HCCICHOBAHIS MUKDPOIIEKTPORHBIX HAHODIEKTPOHHBIX
MaTepuanoB u cTpykryp. Yacrts [I/BennukoA.A.. DunumonosaH. |, - HoBocu6.: HI'TY,
2014. - 227 ¢. Pexcum JOCTyna; h‘rtp:ﬁznanium.comfcatalog.php?item=booksearch&code

2. Manamesuy B.M. Ouepku ucropuu POCCHHCKOH 3IeKTpoHuKH. Bemyck 5. 50 ner
OTCYECTBCHHOH  MHKPO3JIEKTPOHHKe, Kpatkue ocHoBe HUCTOPHSL  pa3sBHTHS



[Dnexkrponnbit pecype]/ Manamesuy B.M.— ONEKTPOH. TeKCTOBEBIE JaHHbple.— M.:
Texnochepa. 2013,— 800 c. Pesicunm JOCTyIIa; http:ffwww.iprbookshop.ruﬂl875.—— 9BC
«IPRbooks», no mapomo.

3. Ilapeirun, JLH. [Ipoextupopanue KOHKYPEHTOCIIOCOOHBIX TeXHHUYECKHX U3JICIIHH:
y4eOHHK — Bragumup: usn-so BUT-nupunr. 2013, -290 c. bttp://e.lib.visu.ru.

b) oononnumenvnas Aumepamypa:

4. Kanycrun B.U. Marepuanosenenue u TCXHOJIOTHH 9IEKTPORUKH: YuyebHoe noco6ue /
B.M. Kanycrun, A.C. Curos. - M.: HUL{ UH®PA-M. - 427 ¢.: 60x90 1/16. - (Beicmee
obpazosanue: bakanaspuar). (meperter) ISBN 978-5-16-008966-9, 200 sks. Pexum
nocwna:http:ff‘znanium.comfcatalog.php?item=booksearch&code

5. Coxkonoga JXX.M. [Ipubopsi u yerpoiictra CBY, KBY u I'BY suanazonos [DnexTponHbIit

0 T1apoJIko.
6. Jlerocraes H.C. Marepuaser SICKTPOHHON TEXHHKH [DNeKTpOHHEI pecypce]: yuebroe
nocobue/ Jlerocraee H.C.— DIEKTPOH. TEKCTOBEIE NaHHEIe.— Tomck: Tomcxuit

10 apoIIo
6)nepuoduueckue uzdanus

7.HoBukopa, T.I. [loctpoenue  pasmuunpix Mojenei noprdonuno/T.I.Hosukosa,
M.A ITunckas, A.C.PyrenxoB — M.: Meroaucrt, 2015, No3.

8.KonerBunoga, HJI. Pons tBOpUYecknx 3aAHHH M MIPOBBIX SJIEMEHTOB B pasBUTHU
NPOQBIECCHOHATBHBIX KOMMYTaTHBHBIX ~ yMeHHH ¥ HaBBIKOB CTYJEHTOB
nensy3os/H.JT. Konersinosa — M. - HIxoneHpIe TexHonoruu, 2014, Ne5 C.208-213.

9.Ilanuna, T.C. Cospemennbie  crioco6my aKTUBH3aUMK  OOydYeHHS: y4e6.mocoGue/
T.C.Ilanuna, JIJ1.H.BaBanopa — M- Axanemust, 2015. C92-102.

2) uHmepHem-pecypcei

http://dic. academic.ru/dic.nsflenc_colier/661 2/METAJIJIOB
http://mysopromat.ru/ uchebnye_kursy/ustalost
http://xreferat.ru/102/2735-1 -ustalostnaya-prochnost-materialoy. html
http://pent.sopro.susu.ac.rquRprosobz’p9.pdf

MynbTiMenHa yuebruky: http:ffwww.kbzhd.ru/library.



8.MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE
AUCITATIIINHBI
8.1. Mynbrumenuiinas aynuropus — ayn. 237-7.
8.2. Jlabopartopus MHKPO3JIEKTPOHUKH (ayi1. 04-7), COZlepxalias HeobGxoauMoe 060pyaoBaHHe

1 METOZHYECKOE 00eCIIeYeHHE TS BBIMOTHEHHS ClICayIomMX 1ab0paTOpPHEIX PaboT:

[ No Y4e6no-06pasoBarenbHbiii MOJIyJIb. Hanmenosanue
o/m Llemu naGoparopuoro NpaKTHKyMa 1a00PaTOPHEIX paboT
1| Usyuenue dpusnueckux [IPONECCOB B NIEKTPUYECKUX I[EIIsX.
IlpnoGperenne maekop B [IPOBEACHUN  SKCHEPHMEHTA.
OcBoenne Metomos 00paboTku pesyinsraton IKCIIEPHMEHTA.
[Ipuobperenne  ymenuii UHTEPIPETALUH  pPe3yIbTATOB
IKCIICPUMEHTAIILHBIX HCCIIEI0BAHMIA.

2. | Usyuenne usmaeckux SBICHHH B BEHTHIBHBIX IleIsX.
IlpuoGperenue masbikoB B [IPOBEICHUH  DKCIEPUMEHTA. 2. Cymmaropsr
OcBoenue metonon 00paboTku pesymsraTos 3KCIIEpHMEHTA.
Ilpuobperenne  ymenmii HHTCPIPETALlMH  pe3y/IbTaToB
IKCIEPHMEHTAIBHBIX HCCIIe[0BAHMIA.

3. | Usyuenune NIPUHIMIIOB  TNOCTPOEHHS  KOMOMHAIMOHHELX 3. Cuerunxm.
YCTPOMCTB. 4. 3anomuHaromme
IlpuoGperenne Haspkos B NPOBENICHUM  3KCIIEpPHUMEHTA. yCTpoiicTea
OcBoenne wmetozn0B 00paGoTKH pesynbraToB JKCnepumenTa. | 5. [lemugparopsr
IlpuoGperenne  ymennis HHTCPIPETALWH  pe3yThTaToB
IKCIIEPHMEHTAJIBHBIX HCCIIETOBAHMI, |

1. UccnenoBanue
TPaH3UCTOPHBIX
ycuuTenei
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