MunucTepeTBO HayKH U BhIcmIero o6pasosanus Poccniickoii ®exepannn
QenepanbHOe TOCyIapCTBEHHOE OI0DKETHOE 06pa3oBaTeTbHOE YIPEKIACHHE
BHICIIETO 0OpasoBaHHs
«Baagumupceknii rocy1apcTBeHHBIA YHUBEPCHTET
uMeHHu Asekcanapa I'puropsesuua u Huxonas 'puropreBuda CroeToBbIX»

BaT'Y)
VTBEPXJIAIO
/.~ Hapexrop UTP
— _,’#‘- — S cF— _.;A;A‘_lﬁamcnﬂ
e . et
\ =2

PABOYAS ITPOTPAMMA JUCHUILJIMHBI =

«ONEKTPOHUKAN

HAIMPABJICHHE MOATOTOBKH:

((HH(I)OKOMM@I/IK&HHOHHLIC TEXHOJIOTHH H CHCTCMBI CBA3HU»

HANPAaBJICHHOCTH (IPOH/IL) MOATOTOBKH:

«MoGHIBHBIC CPEICTBA CBIA3HMY

2021



1. HEJIM OCBOEHIS TN CHUILINHBI

[emn ocsoenus pucnumuInes:: [1oaroToBKa B 061acTH 3HAHHS OCHOBHBEIX aKTHBHBIX KOMIIOHEH-
TOB, HCTIONB3YEMBIX IIPH CO3/1aHHH HH()OKOMMYHMKAIMOHHOM almaparyphl anmnaparyphl.

3anaun: QopMHpOBaHKE MPAKTHYECKAX HABBIKOB pabOTHI ¢ aKTHBHOM 3JIeMEHTHOM 6a3oif H 03-
HAaKOMIICHHE C OCHOBaMM IPHMEHCHHS COBPEMCHHOH 3/1eMeHTHO# 6a3bl W NEpCIEeKTHBAMH ee

pa3BUTHS.

2. MECTO JUCIMIIVIMHBI B CTPYKTVYPE OIIOII

I[HCIIHHJIHH& ((3JICKTp0HPIKa» OTHOCHTCS K 0083aTeIbHOM YacTu JUCHUAIIIIHH

3. INIAHUPYEMBIE PE3VJIbTATBI OBYYEHHS 110 JTUCIUILIAHE

IInanupyemMele pe3ynbTaTel 00ydeHHWs N0 AUCHUILUIAHE, COOTHECCHHBIE C IUIAHUPYEMBIMH pe-
synerataMu ocBoeHHs OIIOIT (koMIIeTeHITHAME B HHIMKATOPaMH JOCTHIXKECHHS KOMITETCHIIHM )

dopmupyeMble  KOM- | [L1aHHMpyeMsie pe3ynbTaThl OOyHeHHs IO AMCIHMILIMHE B cooT- | HamMero-
NEeTEHLMH BETCTBHHU C HHAMUKATOPOM JOCTFKEHHA KOMITETEHLIMH BaHUE OLe-
HUnpukarop nocrikenus | PesynsraTel 00ydeHHS 110 OUCIHM- | HOYHOTO
KOMIIETEHLIUH TUTHHE cpencTsa
OIIK-1 Cmocoben uc- | OIIK-1.1 3naer ocHOBbI | 3HaeT dusmueckue sddexTs U mpo- | TecToBblE
MONB30BATh TIOJNOXKE- | MATEMATHKH, (GH3UKM, BbI- | UCCCHI, JSXKAIME B OCHOBE NPHHIIH- BOIIPOCHI
HHA, 3aKOHBI H METOIB] | YHCIMTENBPHON TeXHHKA W | OB ACHCTBUA NOMYNPOBOIHHMKOBBIX,
€CTECTBEHHBIX HAYK M | POrpaMMHPOBAHMA HRFTIRBAYNOED, B GUImSae-
MATEMATHKH U1 pe- TPOHHBIX NPHUOOPOB, YCTPOMCTBO U
OPUHIKN ACHCTBUA, CXEMEBI BKIIIOYE-
TN JARA  NECe- HUS M pexuMbl paboTel npubopos,
BEmO RENIEIREI IR, BHJ CTATHYECKHMX XAPAKTEPUCTHK H
HX CeMEHCTB B pa3NM4HBIX CXEMax
BKJIIOYEHHS YCTPOHCTBAX CBA3U
OIIK-1.2. YMmeer pewarb | YMeeT OpPraHU30BLIBATE HACTPOMKY
CTaHJapTHbIE npoq)eccno- oﬁopynonamm CHUCTEM CBS3H H OI-
HANBHBIE 33]a4M C NpuMe- | PEACIATH maddepeHIAANIbHBIE TTa-
HEHHEM ECTECTBEHHOHAyY- | PAMETPBI JIEKTPOHHEIX OpubopoB 1o
HEIX H 06IIICI/IH)KCHCPHBIX HX CTaTU9ECKHUM XapaKTepI’ICTHKaM);
3HaHUH, METOAOBR MaTema-
THUYECKOTO aHamM3a M Tpo-
rpaMMHUAPOBaHUSA
BnaneeT HaBbiKamu cOopa U aHaTH3a
OIIK-1.3Bnagmeer HaBBIKA- m{(bopMam ons (hopMHposamm
MH TEOPETHYECKOI'O M 3KC- | HCXOAHBIX ARHHEIX WA IPOEKTHPO-
OEPUMEHTATPHOTO  MCCJle- | BAHMA CPEICTB M CeTelf CBA3M M HX
IOBAHHUA 00BEKTOB po- JIEMEHTOB H HpaKTquCKOﬁ paﬁom
deccHOnATbHOM  meATeNp- | ¢ MABKETAMH aHANOTOBBIX H wubpo-
HOCTH BBIX YCTPOMCTB
OIIK-2 Crnocoben ca- | OIIK-2.1 3xaer Merompl | 3HaeT COBpEMEHHBIE TeopeTHuecKue | TecTORBIE
MOCTOATENBHO MpOBO- | 00paboTKM M IpeAcTaBie- | ¥ SKCIEPUMEHTANBHBIE METOMB! HC- | BOTIPOCHE

JHTH
TaJIBHbIC

IKCIIEPUMEH-
HCClIeNoBa-

HUS pEe3yJIbTATOB IIPH 3KC-
NEPUMEHTAIBHBIX HCCIe0-

CIIEIOBAHUA C LENBI0 CO3OAHUS HO-
BBIX NEPCTIEKTHUBHBIX CPEICTB 3JIeK-
TPOCB3U ¥ HHPOPMATHKH H HCHIONIb-




HHH

OCHOBHbIE
obpaborkm W mpen-
CTaBIEHUA MOJIYYEH-
HBIX JAHHBIX

H HCIOJB30BATH

IIPHEMBI | JKOACHHUS

HBIX YCITOBHAX

poB

BaHUAX MPOLIECCOB IIPOXO-
CHI'HAJIOB  4Yepes
PasNUYHBIE pagMOTEXHUYE-

CKHE CTPYKTYPBI

OIIK-2.2 VMeer camocTos-
TEJIBHO BBINOJHATE HabJII0-
ACHUS W H3MEepeHHd TIpH
3KCTIEpHMEHTAIBHBIX
CIIENOBaHUAX B Jaboparop-

Hc-

OIIK-2.3 Bnapgeer HaBbI-
KaMHM HM3MEpEeHHUs Mapamer-
PaaHOTEXHHUYECKHX
MPOLECCOB U 06paGoTKu
TIOTYy4€HHbIX 3HAYEHHH

30BaTb OCHOBHbIE HMpHEMBI 06patoT-
KH 3KCHEPUMEHTAIBHLIX JAHHBIX B
HH(POKOMMYHHKAIMOHHOM TEXHUKE

YMeeT npUMEHATh COBpEMEHHBIE
TEOPETUIECKHE M SKCIIepHMEHTaIhb-
Hble METOMBI HCCIENOBAHMA C LEIBI0
CO30AaHHA HOBBIX MEPCHEKTHBHBIX
CPEelCTB 3MEKTPOCBA3M W HH(OpMa-
TUKM M HCIOTB30BaTh OCHOBHBIE
npueMel  00paboTku  3KcmepuMeH-
TabHBIX NAHHBIX

Brameer HaBhKamMm  peanmsaum
SKCIEePUMEHTAIBHBIX HCCIIENOBaHMM,
BEIOOpa TEXHUYECKHX CPEACTB H 00-
paboTKU pe3ybTaToB.

4. OBBEM H CTPYKTYPA JUCHUILJINMHEI

TpynoeMKOCT: TUCHUIIIIHHET COCTABISAET 6 3aYeTHBIX eauHuI, 216 4gacos.

TemaTnyeckuii mjian

dopma o6y1eHnn - ounas

Ye Dopubr TexyIe- |
i/ IO KOHIPOJIT YC-
Iyl TIEBa-EMOCTH,
dopma  mpome-
< KoHtakTHas pabo- JKYTOYHOH arre-
g Ta 00Y4alomuXCsi ¢ CTAIH
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1. | Beenenue. 3 1 1
2. | Onextpodmsudeckue cBolcTea oc- | 3 23 2 2 12
HOBHBIX  MaTe€pUaNOB,  HCIIOJIb3-
YEMBIX B 3I€KTPOHHOMH TEXHUKE.
3. | OcHOBHbIE THIIEI DHCKPETHBIX MOMY- | 3 456 |8 18 | 6 24
IIPOBOJTHUKOBBIX 3]IEMEHTOB.
4. | HHTerpansHble MUKpPOCXEMEL 3 [7,89 8 12 |2 24 | PeitTHHT-
KOHTpPOJIB |
5. | OcobennocT  mocTpoeHns noru- | 3 10,11 | 8 6 2 24
YECKHX JJIEMEHTOB Ha HMHTErpab=-
HBIX CXeMax.
6. | OcHOBHEIE HampaBieHus pasBuTHA | 3 12,13 |4 12
(YHKIHOHAILHOM JNIEKTPOHUKH .
7. |HasHasemwe wu  Bmm  doto- |3 [14,15 |2 6 Peiitunr-
JNEKTPHYECKHX H HHAMKATOPHBIX KOHTPOIB 2




npHOOpOB.
8. | IIpuboph BakyyMHOM TEXHHKH. 3 e, 17 | 2 11
9, | IlepcnekTuBBl pasBuTHA IJIEKTPOH- | 3 [18 1 4 PeiiTHHr-
HOM TEXHHKH. KOHTPOIb 3
Beero 3a 2 ceMecTp 36 36 117 | sk3ameH (27)
Hamgue B qucnumuiare KIT, KP
Hroro no aucimmuiune 36 36 117 | sk3ameH (27)

Coep:kaHne JJIEKIMOHHBIX 3AaHATHI 10 NHCIHIIIIHHE

Paspen 1.
Tema 1. 3HaueHwne U MECTO Kypca.
Tema 2. OcHOBHBIE IOHSTHS U TepMUHBL. MicTopryeckas cripaBKa.

Pazpen 2.
Tema 1. ®usnyeckue ABJIEHUS B P-N MEPEXOAE U €r0 CBOUCTBA.
Tema 2. [IpoxoxaeHue TOKa 4epe3 p-n Nepexon.

Pasnen 3.

Tema 1.ITomynmpOBOAHHKOBEIC THOMABI, UX THIIBI U XapaKTEPHCTHKH.
Tema 2. bunonsgpHeie TPAaH3HCTOPLI, CBOKCTBA H PEIKAMBI pabOTHI.
Tema 3. IloseBEIe TPaH3UCTOPBI, CBOHCTBA M XapaKTEPUCTHKH,
Tema 3. TupucTOpEI, IPUHIMITEL PaOOTHI M XaPaKTEPHCTHKH.

Pazgen 4.

Tema 1. TexHONMOTHYECKHE OCHOBHI TOCTPOCHUS HHTEIPAIBHBIX MHKPOCXEM.
Tema 2. Tunsl HHTErPATHHBIX MEKPOCXEM M CHCTEMBI YCIOBHBIX 0003Ha9CHHH.
Tema 3. IlepcrieKTHBEI pa3BUTHS HHTETPAIBHON MUKPOCXEMOTEXHHUKH,

Paznen 5.
Tema 1. Tunsl, XapakTepUCTUKH U KOHCTPYKIHMH Oa30BBIX TOTMYECKHX JJIEMEHTOB.
Tema 2. 3a1OMHHAIOIMHUE JTOTHICSCKHE IJIEMCHTEL.

Paznen 6.

Tema 1. OusnyecKyue NPHHIMIELL, JEKAUIHE B OCHOBE (PYHKIIMOHUPOBAHHS 3JIEMEHTOB (YHK-
HOHATBHON JJIEKTPOHHUKH.

Tema 2. CoBpeMeHHBIE PaJIHO3JIEMEHTEI, PEATU3YIOIINE IPUHITHITEL () YHKITMOHATBHOM /IEKTpO-
HUKH.

Paznen 7.
Tema 1. . ®u3nueckue ABJICHHUS, HCIOIB3YEMBIE B TPHOOPAX.
Tema 2. XKunkoxpucTa/yIM9ecKue U IJIa3MEHHBIE HHAMKATODEL.

Paznen 8.

Tema 1. . Dusndeckue SBICHUS, HCIIOIB3YEMBIE B TpUOOpax BaKkyyMHOH TEXHHKH.
Tema 2. THUITBI ¥ XapaKTepHCTHKH 3JIEKTPOHHEBIX JIaMII.

Tema 3. TuBl ¥ XapaKTEPUCTHKA EKTPOHHO-Ty4EBLIX TPHOOPOB.

Paznen 9.
Tema 1. IToxonenus 3NEKTPOHHOM TEXHUKH.
Tema 2. [lepcrieKTHBHI IEpeX0/ia K YETBEPTOMY ITOKOJICHUIO SJEKTPOHHON TEXHHUKH.




Coaep:xanue 1a60paTOPHBIX 3AHATHIA 110 AMCHMILIHHE

Paznmen 3.

Tema 1.ITomynmpoBOAHMKOBBIE AUOBI, WX THUIIEI H XapaKTEPUCTHKH.
Tema 2. BanonspHbIe TpaH3UCTOPHI, CBOHCTBA M PEKUMBI pabOTHI.
Tema 3. [ToneBbie TPaH3UCTOPEL, CBOMCTBA M XapaKTEPHCTHKA.
Tema 3. TupucTopsl, TpHHIKIEI pabOTHI ¥ XapaKTEPUCTUKH.
Conepxanue 1ab0opaTOPHBIX 3aHATHI N0 TUCIMILIHHE:

OCHOBHBIE THITBI AUCKPETHBIX TOTYIIPOBOJHUKOBBIX 3JIEMEHTOB.

Paznen 4.

Tema 1. TexHONMOTHYIECKHE OCHOBHI TOCTPOCHUS HHTETPATBHBIX MHKPOCXEM.

Tema 2. Tuns! HHTErpabHBIX MHKPOCXEM U CHCTEMBI YCIIOBHBIX 0003HaYEHH.

Tema 3. IlepcrieKTHBBI pa3BUTHS HHTEIPATBHO MUKPOCXEMOTEXHUKH.

Conepxxanue 1abopaTOPHBIX 3aHATHH N0 JUCIUTUIHHE:

IIprHIMIE! BHIOOpA THUIIOB HHTETPATBHBIX MEKPOCXEM IIPH IPOEKTHPOBAHUH PaJHOIIEKTPOHHO-
ro obopyoBaHUs

Paznen 5.

Tema 1. Tunsl, XapaKTEpUCTHKH ¥ KOHCTPYKIUH 6a30BBIX JTOTUYECKUX JIEMEHTOB.

Tema 2. 3anoMHHAIOMHNE JOTHIECKHE JIEMEHTHL.

Coneprxanne 1abopaTOPHBIX 3aHATHH 110 TUCLIUIUITHHE:

HW3y4eHue IPUHITUIIOB H OCHOBHBIX 0COOCHHOCTEH (PYHKIIMOHUPOBAHHUS JTOTUYECKUX HHTETPATIb-
HBIX MHKPOCXEM

5. OI[EHOYHEBIE CPEJCTBA JUISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEKYTOYHOWM ATTECTAITMH 10 HTOI'AM OCBOEHUS TUCIIAILIAHEI
U YYEBHO-METOJUYECKOE OBECTIEYEHUE CAMOCTOSITEJILHOW PABOTHI
CTYJIEHTOB

5.1. Texymmuii KOHTPOJIb YCIIEBAEMOCTH
Bonpocs! aJst peliTHHr-KOHTPOJIS

PeliTUHT-KOHTPOIE |

1. Ha 9eM ocHOBaHbI NPHHIHIBI KJ1acCHOHUKAINH 0CHOBHBIX MATEPHAJIOB, HCIOJIb3Y€EeMbIX
B PaHOJJIEKTPOHUKE?

- Ha MaccoBOCTH WX HCIIONBE30BAHHS.

- Ha nene mMatepuanos.

- Ha BenwumHE BX yAETHHONH MPOBOIUMOCTH.

- Ha mpuMeHeHH B palHOieTAMIIX Pa3InYHbIX THIIOB.

2. Kakue pagnoduiudecKkue cBoiicTBa paIHOMATEPHAIOR IVIABHBIM 00pa3om 00y cjiaBJ/im-
BAIOT T€ HJIM HHbIE 00J1aCTH UX IpUMeHCEHHUs ?
- Bennauna AraneKTpr4ecKoi NpOHUIIaeMOCTH.



- Benmdauna BX MpoBoARMOCTH.
- Bemmawna TUaIIEKTpHYECKHX TOTEPE B 3THX MaTepHaIax.
- Benmuyaa npoOHBHOTO HANPSHKEHHSA MaTEPHAIIOB.

3. Kakas ocHOBHast HayqHAas TEOPHsI 00BSICHSIET B HACTOSIIEE BPEMS 3JIeKTPOGHINTECKHE
CBOHCTBA NOJYNIPOBOAHUKOBBIX MAaTepHAJI0B?

- Teopust XUMHYECKOH KHHETUKH.

- 30HHas TeopHsl.

- Teopusi OTHOCHTEITEHOCTH.

- BonHOBas TeOpHs 3J€KTPOMArHUTHOTO M3ITYICHHS,

4. Kaxue cBolicTBa NpHIAIOT NOJIYNPOBOAHMKAM NOHOPHbBIE H AKLENTOPHbIE NpAMeCH?
- IIpounocTs.

- IIpoBoIIMOCTE CBOOOIHBIX 3apsa0B 000MX 3HAKOB.

- IIpoBoAMMOCTE CBOOOIHBIX 3apsiIOB OAHOTO 3HAKA.

- [ToBBIIIEHHOE COTIPOTHBIICHUE TPOXO0XKIECHHUIO INEKTPHUECKOTO TOKA.

5. CoenquHenne ABYX NOJYNPOBOAHHKOBBIX MATEPHAJIOB ¢ IPOTHBOIIOJI0XKHBIM THIIOM PO-
BOJXHMOCTH CJIYXKHT JJIs:

- BripaBHMBaHUS 3JIEKTPHYECKOTO IOTEHITHANA I10 BCeMY 00heMY BellleCTBa.

- Co3naHus KaHAJIOB JIOKAJIEHOM MPOBOJUMOCTH PA3JIHYHOTO 3HAKA.

- Co3nanus rpaHuilbl 30H IPOBOAUMOCTH PA3IAYHOTO 3HAKA.

- [TomyueHus MaTepraioB ¢ HOBBIMH (DH3HICCKAMH CBOHCTBaMH.,

6. AKnenTopHbIE NPUMECH B NOJTYNPOBOTHUKAX CIIYXKAT [JIs:
- ITocTaBKH NOJIOXKHTENBHBIX CBOOOIHBIX 3apsAIOB.

- IlocTaBKH OTpHUIATENBHBIX CBOOOIHEBIX 3apsIOB.

- llornomenns NoI0XKUTENBHBIX CBOOOIHBIX 3apsIOB.

- Ilornomenns OTpAIaTEIBHBIX CBOOOIHBIX 3aps/IOB.

7. P-n nepexof B NOJYNPOBOHHKAX CJIYKHT JJIs LeJTE:

- M3onmsmuu MOBEPXHOCTH IOTYTIPOBOAHHKOB OT BO3JEHCTBHUS BHEITHAX YCITOBHIA.

- Co3manns onTHdecKkux 3¢ (EeKTOB Ha MOBEPXHOCTH MOJTYIIPOBOJHUKA,

- [Tomygenns o6nacTH BeImeCTBa C JOIOIHATEILHEIMA JIEKTpodusrnyeckumu 3¢ deKramu.

8. Uem npeiidoBrlii Tok oTnu4aercs ot nuddy3nonHoro?
- Benuuunoii.

- Hanpasnennem.

- MecToM BO3HMKHOBEHHSI.

- 3HaKOM HOCHTENEH.

- [IpyamHOM BOSHMKHOBEHHS.

9. Kakasg maTeMaTH4eCcKas 3aBHCHMOCTD HCIOJIb3YETCS IS ANNPOKCHMAIINH rpaduKoB
TOKOB B p-n nepexoae?

- DKCIIOHEHIIHATHLHAS.

- Jluneinas,

- JlorapupMugeckas.

- CunyconnanpHasl.

10. P-n nepexox nposiBjisieT CBOMCTBA:
- ManyxTuBHEIE.
- EmxocTtasIe.



- Pe3onancHsle,

PeATHHT-KOHTPOIE 2

1. Kakne U3 paiNiOKOMIIOHEHTOB He OTHOCHTCH K MOJIYNIPOBOAHUKOBLIM?
- noxnt

- Tupuctopsr

- KK uHAMKATODHIL.

- ONEKTPOHHBIC JTAMITBL.

- MukpocxemMsl

- OeppUTOBEIE CEPACTHUKH.

2. IlorynnpoBOAHHKOBBIE THOABI CIYKAT JI:
- YCUITeHUs ToKa.

- VCuIeHHsT HalpsHKEHYS,

- Bempsamenns nepeMeHHOro ToKa.

3. TyHHeAbHbIE JUOABI CJAYHKAT IS

- PerynupoBk# ypoBHS [TEPEMEHHOTO HAMPSKECHHS.
- I'enepanum mepeMeHHOTO CUTHAMA.

- U3meperns ypoBHS IepeMEHHOTO CHIHANA.

4. CTaOUIHTPOHBI — 3TO:

- PammosneMeHTHI 1 cTa0MIN3allHy HAPSIKESHHS.

- broxn mist cTabMITH3aIMH TOKA.

- brioxn mns ctabunmu3aniy 9acTOTH HAPSKCHHS TUTAHHA.

- PanyoaneMeHTHI /1 cTabHIHA3aIMK TeMITEpaTypHBIX TapaMeTPOB Pa3InIHBIX PalHoyCT-

pOMCTB.

5. OcHOBHOE HCTIOJIL30BAHHE IIpH pacueTe CXEM C lIOJIyrlpOBO}IHHKOBbIMH AAOAAMH HAXO0-

AHT XapaKTePHCTHKA:

- BonpT-dapannas.

- AMnep-BebepHasi.

- AMIUTMTYIHO-9aCTOTHas.
- BonsT-amMmniepHast.

6. Bb1cOK0OYACTOTHBIE HOABI J0JIKHBI 00,121 Th:
- Maemvu rabaputaMy B BECOM.

- Manoit 6apsepHOI €MKOCTHIO.

- Manbm npefenbHEM JOIYCTHMBIM TOKOM.

- Mano¥i nnomans0 HapyXKHOH MOBEPXHOCTH.

7. BunoasipHble TPAH3UCTOPHI OTJHYAIOTCS OT IMOJIEBBIX TPAH3HCTOPOB:
- CTOMMOCTBIO.

- KonnyecTBOM BEIBOIOB.

- BXoIHBIM CONPOTHBIEHHEM.

- CTpyKTypOii.

- [Ipusnumamu paGoTEL

- KonmuuectBoM IOJIYIIPOBOAHHUKOBBIX (bpaI'MCHTOB C pa3JINYHbIMHA THIIAMH ITPOBOAHUMOCTH.

8. Cxempl BrIIOYeHNs Tpan3ucTopoB ¢ OB, OK, OJ oranuaTes ogHa OT APyroii:

- O6IHM IEKTPOIOM, MOAKIIOYAEMBIM K 3eMJIe (TUTAHHUIO).
- O6myMK IpUHIIMIAMH U3TOTOBJIEHHUS YJIEKTPOIOB.



- O0myMy IpHHIHIIAMHE OTIHCAHUS paboTHl TPAH3UCTOPOB.

9. 3aTBOp MO/1€BBIX TPAH3HCTOPOB [1JIsl GUNOJIAPHLIX TPAH3UCTOPOB ABJAETCH AHAJIOIOM:
- ba3sl

- Komnexropa.

- KoprrycHoro BBIBOZI@ TpaH3UCTOPA.

- OMHuTTEpA.

10. Tupucropsl — 3T0O BapHAaHT NOJYNPOBOIHHKOBOH CTPYKTYPbI:
- OHOCTOHHOM.

- JIByXCIIOHHOM.

- Tpexcnoinoii.

-O6BseTHHEHAE ABYXCIOHHOMN U TPEXCIOHHOMN.

- HeThIpeXcIOHHOM.

- [IatucnoitHoi.

11, TupucTops! HCNOJIBL3YOTCS B:

- YpaBnseMbIX BEIIPIMHUTEISX.

- CMecHuTensIx BEICOKOYAaCTOTHBIX CHTHAJIOB.
- YeunuTensx HallpsDKEHUS.

- Cueruukax ['eitrepa.

PeHTHHT-KOHTPOIE 3

1. Noau103kK2a MO TyNPOBOAHUKOBLIX HHTErPAJBHBIX MHKPOCXEM HCIOJIb3YyeTC B Ka4ecTBe:
- AxTuBHOH paboueii cpensl.

- KOHCTpYKTHBHOTO 971€MEHTA It KPETIICHUS aKTUBHBIX PaJHO03IEMEHTOB.

- VIcXOmHOTO CHIPBS AJIS H3TOTOBICHUS PAIHOKOMIOHEHTOB.

2. B norynpoBoAHHKOBBIX HHTErPaJbHbIX CXeMaX TPAH3UCTOPLI:
- O6pa3yrorcs B 00BEME TTOUIOKKH.

- HampuisiroTes Ha MOTIOKKY.

- [TpuKpemIMOTCS K OAJIOKKE B TOTOBOM BHIE.

3. Macka npH HCIOJIb30BAHHH MHKPOCXEM CJIYXKHT AJIA:

- Hanecenust MapkupoBKH Ha KOPITYC MUKPOCXEMBL.

- YipomeHus pasMeImEeHHst MUKpOCXeM Ha obmel medaTHOH nuiare.

- HaneceHus puCyHKa pa3IMIHBIX CIIOEB COTNACHO TOIOJIOTHH MHKPOCXEMEL.

4. AHaJIOTOBbIE HHTEIPaJbHble MHKPOCXEMBbI IOJYYH/IH CBOE HA3BAHUE H3-3a:
- AHaJIOTH¥ C COOTBETCTBYIOIUMHE PaIiOCXeMaMHi Ha TUCKPETHBIX JIEMEHTaX.

- Mciomp30BaHuUs aHAJIOTOBBIX CUTHAIOB.

- Uconp30BaHus GOBINOro YHCIa aHATOTHYHBIX BHYTPEHHHX (DparMeHTOB CXEM.

S. Iln¢poBrie HHTErpaJdbHbIe MHKPOCXEMBI IOJYYHIH €BO€ HA3BAHHE H3-3a:

- Mcnonp30BaHus HCKIIOIUTENEHO TU(PPOBEIX 0003Ha9eHNMH B KITacCH()UKAIIUE HX THIIOB.

- Toro, uTo OHM NpeHa3HAYEHHI A COBMECTHON paboTHI ¢ pa3HOO0Pa3HBIMH YCTPOHCTBAMHU
H(GPOBOH WHIUKAITHH.

- Mcnonp30BaHNH IHQPOBEIX CUTHAIOB.

6. B 1oraveckux HHTErpaJbHBIX CXeMaX peaH3yeTcs:
- Anrebpa Byns.



- 'eomeTpus Jlo6a4ueBckoro.
- Jluneitnas anrebpa.

7. B pyHKIHOHAIBHOI JIEKTPOHHKE HCMOJIB3YIOTCS:

- HoBele ¢ yHKIIME H3BECTHBIX MEKPOCXEM.

- HoBble Qu3udeckne MpUHIAIIBI IPH TOCTPOCHHH MUKPOCXEM.

- HoBrie yHKImH 6710K0B, TOCTPOEHHBIX Ha H3BECTHBIX MUKPOCXEMaX.

8. B 3/1eKTPOBAKYyMHBIX JIaMIIaX HCTIOJIb3YIOTCH:

- D¢ dexTrI SMHUCCHHA TEKTPOHOB € KaToza.

- D¢ dexThl SMHCCHHE HOHOB C aHOA.

- 3¢ dexTr B3aUMOISHCTBHS pa3THYHBIX JIEKTPOMArHUTHBIX ITOJIEH B BAKyyME.

9. B 51eKTPOHHOJIy4eBbIX PUOOPAX HCTIOJIL3YIOTCS:

- D¢ dexTr! yIIpaBieHUs Y3KUM ITOTOKOM 3JIEKTPOHOB.

- b dexTH B3auMOACHCTBUA TOTOKA NEKTPOHOB C JIy4aMH CBETA.

- D¢ dexTs TOSBICHAS 3JIEKTPOHOB B BaKyyMe MPH BO3JCHCTBUH Tydel cBeTa.

10. B nBeTHBIX KHHECKONAX JJISl CO3JAHHS PA3THYHBIX [BETOB HCNO/IbL3YIOTCH:
- XAMHUYECKH pa3IHYHbIE TIOMUHODOPEL.

= SHCKTPOHHBIC JIyJA pa3J'[H‘IHOI71 HHTCHCHBHOCTH.
= BC’I’pOGHHBIe CBeTO(l)HJ'[LTpI:I OCHOBHEIX IIBCTOB.

5.2.IlpoMexyTOUHAS ATTECTALHS

Bonpocel K 3K3aMeHY.

JAnddy3noBHbI U 1peii(OBEI TOK B ITOJYIPOBOTHHKAX.

DN | =

Crpykrypa rubpumasix UMC u ux cpaBHEHHE ¢ MoIynpoBogHuKoBsME UMC

CocrosiHHE paBHOBECHS B P-N IEPEXOLE.

D | =

BUC u ux napameTpsl.

Pacnipenenenns B p-n mepexo;ie.

DI | =

Hanexuaocts UMC.

OHepreTudeckas [HarpaMMa p-n nepexona.

DI | et

OcobenHoCTH peaym3anuu pagrocxem Ha UMC.

Toxu npu ipsMoM 1 00paTHOM BKITIOYEHHH P-N IIEPEXOAa.

B | =

WHTerpaibHble THOMIEL.

WrkeKIMs ¥ 9KCTpaKI(is HOCUTeNeH.

DO | =t

Pesucrops! B moirynpoBojHHKOBEIX IMC.

(=Y

Tunsl nomynpoBoJHEKOBEIX 1uoJ0B (BY, nepexmoyarensHele, Me3a- U T.1.).

2 | OcobeHHOCTH pealli3anyy KOHASHCATOPOB pa3nuyHoro suaa B UMC.

1 | Ipo6oit B IHOMAX.




Cpasanrenshsle xapakrepactakn MIMC na MJITI-cTpyKTypax u GHIIONSPHEIX TPAH3UCTO-
pax

CTabmmuTpoHSI.

I13C

TYHHGJIBHBIG JAOIBL.

2 | Jlormaeckne MMC Ha 6unomnsspasix 1 M/II1-TpaH3ncTopax.
1 | Bapukamnsl.

2 | Tlapametps! nudpoBerx UMC.

1 | IIpurnune! paboTsl GHIOISIPHBIX TPAH3HCTOPOB

2 | TIHC n PTJL

[TapaMeTps! U XapaKTEPUCTHKHU TpaH3UCTOpoB B cxeme ¢ Ob

2 | PETJIu ATJL
1 | ITapaMeTpsl B XapaKTEPUCTHKH TPAaH3HUCTOPOB B cxeMe ¢ O3.
2 | TTJI u TTJIIL.

ITpuHOUOE pabOTHI B XapaKTEPHCTHKHU IOJIEBBIX TPAaH3UCTOPOB.

2 | 3CIu W,
1 | Tupucrops!.
2 | OcuoBnble (yuknun ananoroseix UMC.

2 tuna UMC (i/n 1 ruGpuiHBIC) U HX OCOOCHHOCTH.

Mertamaeckue 1 auanekrpudeckue mieHkn B MMC.

OCHOBHBIE TEXHOJIOTHIECKHE onepanu npy usrorosnesnu UMC.

OCHOBHBEIE NPUHITUITEL ¥ QUINIECKUE SBICHUSA, HCIOIB3yeMble B () YHKIIMOHATBHOMH 3JIeK-
TPOHHKE,

1 | Knaccuduxanus MMC u cucreMa ycnoBHEIX 0603Ha4CHHH.

2 | OnTO3NEKTPOHKKA.

1 | Tunel kopiycoB UMC u cHcTeMa UX YCIOBHBIX 0003Ha4YEHHIA.
2 | AKyCTO3JIEKTPOHHKA.

[—

[Inarapro-1uddy3HOHHAs CTPYKTYpa OMIOJIIPHBIX TPAH3UCTOPOB.

OcHOBHBIE TPHHIMIEBI pabOTHI M TAPAMETPBI NEKTPOBAKYYMHBIX IpHOOPOB.

Crpyxrypa M/III-Tpan3uctopos B noxynpoBoAHHKOBEIX UMC 1 MHOTOKpHCTATILHEIE
MC.




2 | DneKTpoBaKyyMHBIE TPHOJ, TeTpox, nerTon. Mx ocobeHHOCTH, [IapaMeTpHl H XapakTepu-
CTHKH.

1 | CoBmemenrsie UMC.

OJIT u XUAKOKPUCTALTHYECKHE HHANKATODEL.

5.3. CamocTosTeqpHas pabora odydaomuxcst
3apanus pua CPC

1. Onpenenuts TeMnepaTypHBIH KOI)PHUIMEHT TUHEHHOrO pacIIUPEHHs H YIUTHHEHHE
HIUXPOMOBOH IIPOBOJIOKH, €CIIH U3BECTHO, YTO ITPH MOBBINECHWH TeMnepaTtypsl oT 20 go 1000°C
3IEKTPHYECKOE CONMPOTUBJICHUE IPOBOJIOKH H3MeHseTesd oT S50 1o 56,6 Om. JlmuHa NpoBOIOKH B
xonoxHoM coctosiHuA /=50 M. TemmepaTypHbii K03()(OHIMEHT YAEILHOTO COMPOTHBICHHUS HH-
XpOMa NPHHATH paBEEM 15*%10° K, KoadduimenTs! cBsi3aHbI CIEAYIONHUM COOTHOIICHUEM:

o,=0gtay,

TA€ O — TEMIIEPATYPHEIH KO3((HIMEAT CONPOTHBICHNUS IPOBOJHAKA; 0, — K03 dHIH-
€HT yJEJILHOrO COTPOTHRIICHUS MaTepHaia; 0;— K03(h(UITHEHT JHHEHHOTO PaCIIHPEHHS.

2. Ilpu HarpeBaHWH NpPOBOJA U3 MaHTaHWHA JIHHOK 1,5 M 1 nuamerpom 0,1 MM ot 20 10
100°C ero conporuBiaenne ymeHsmunocs Ha 0,07 Om, a mmina ysemmaunack Ha 0,16%. Ompe-
JETATH TEMIIEPaTYPHEIH K0apduImueHT yaensHoro conpotusneHus. [Ipu pacueTax mpHHSTH, YTO
[IpM KOMHAaTHOH TeMIlepaType UL MaHTaHuHa ylenbHoe conpotusieHue [=0,47 MkOM-M.

3. OnpeaenuTs HAIPSHKEHHOCTH AEKTPHYECKOTO TOMS, BOSHUKAIOMIETO B 3a30pE MEXKIY
TUTACTHHAMH IIJIOCKOTO KOHJIEHCATOpa, OJHA U3 KOTOPBIX M3rOTOBJICHA W3 aIOMHHHS, a Apyras
U3 maTuHsl IlnacTuHel coetnHEHBI MeX Oy cob60l MeIHBIM IIPOBOIOM, a [UIMHA 3a30pa /=5 MM.
PaboTa BBIXOZA 3NEKTPOHOB M3 ATIOMHHHS, MEIH W IUIATHHBI COCTABIISET, COOTBETCTBEH, 4,25,
4,4 u 5,32 >B. Kax n3MEHHTCS HAIPSHKEHHOCTD MOJIs, €CJTH ATIOMUHHEBYIO H MEIHYIO IIACTHHEI
38KOPOTHTE IIPOBOJIOM M3 IUIATHHBI IIPH TOH ke JUTHHE 3a30pa?

4. ITouemy pa3sHOCTH HOTEHLIUATIOB, BO3HUKAIONIYIO NIPH KOHTAKTE JABYX METAJUIOB HEJ3S
HU3MEPUTH C IIOMOIIBIO BOJIETMETpA?

5. U3 nukeneBoif NeHTH MUpUHON | ¢M ¥ TommuHO# 1 MM HEOOXOXMMO H3TOTOBHTH
myHT conpotusieHreM 0,4 Om. Kakoit 1ymHBI K0/DKHA OBITH HUKENEBas JIEHTa, €CIIH yIETbHOEe
conpoturnenue Hukens 0,068 MxOm- m?

6. B nens BKIIOUEHH! TOCTIE0BATEIBHO MEIHAS H HUKEJEBass MIPOBOJIOKH PABHOM [THHEI
u quamerpa. HaliTh OTHOImMEHME KONIWYECTB TETIOTHI, BHIACISIOMENHCS B 3THX IPOBOJHUKAX, U
OTHOLIECHHE MafCHUN HAIpPsDKEHWH Ha MpoBOAax. Y AENBHOE CONMPOTHBIIEHHE MEAUM W HHXpOMa
paBHO, cooTBeTcTBeHHO 0,017 1 1 MKOM - M,

7. ConmpoTtuBienue npopojaa u3 koncrantana npu 20°C pasao 500 OM. OnpenemuTs co-
IIPOTHBIIEHHE 3TOro NpoBoja mpu 450°C, ecmu mpu 20°C TemmepaTypHbrit KO3QOHIUEHT yaCTb-
HOT'O CONPOTHBIECHHUS KOHCTAaHTaHa o = —15- 10°K, a TeMIepaTypHbIH kK03 HIKeHT TuHEeH-
HOTO pacIIHpeHHs cocTasmser 107 K12

8. Ot reneparopa 3/IC, paeHoii 250B, ¢ BuyTpensnM conpotusieHneM 0,1 OM Heo6X0-
JUMO TIPOTSHYTH K IOTpeOUTEMO ABYXIIPOBOIHYIO JMHUIO [mnHoM 100M. Kakas macca amomu-
HHUs TIOHAET Ha HM3TOTOBICHHE IIOABOASINMX HPOBOJOB, €CIIH MaKCHMalbHas moTpebisemMas
MOIDHOCTS 22 KBT npu HanpsokeHud 220 B?

9. Ilon xak¥M NMOCTOSHHBIM HANpS)KEHUEM CIEAYET IepelaBaTh 3JIeKTPHUIECKYIO 3HEp-
THIO Ha paccTOSHHE /=5 kM, 4TOOHI MPH IUIOTHOCTH ToKa j=2,5 -10° A/M2 B MeaHBIX TIPOBOIAX
JBYXIIPOBOAHOM JTUHHMY IIEpeAayy IOTEPH SHEPTHH B JIMHUY HE MPEBbIMaTd n=1%"?

10. Ot reneparopa HanpsxeHueM 20 kB Tpebyercs nepenaTh MOTpeOUTENO MOIIHOCTS
1000 kBt Ha paccrosHue 2,5 kM. OpenenuTs MUHAMATBHOE CEUCHHE METHBIX IPOBOAOB, €CITH
MOTEPH MOIIHOCTH Ha JIMHUH HE JIOJDKHBI IpeBLIIATh 2% 7



11. OnpenenuTs AnHHY HHXpPOMOBO MPOBOJIOKH qHaMeTpoM 0,5 Mwm, HCHOB3yeMOH 1is
H3rOTOBJICHHS HArpeBATENILHOTO YCTpoMcTBa ¢ comportuBieHueM 20 OM Ipu TemIepaType
1000°C, monaras, uro mpu 20°C mapamerpsr Huxpoma: p=1,0 MKOM-M; a,,=1,5-10‘4; K-1;
a=1,5-10° K2

12. CrepxeHp M3 rpaduTa COSOUHEH IOCIENOBATENBHO C MEJHBIM CTEPKHEM TOTO K
cedeHus. OnpenenuTh, IpU KakoM OTHOIMIEHAH JTHH CTEPXKHEH COMPOTHBIIEHHE 3TOM KOMITO3H-
MM HE 3aBUCHT OT TEMIIEPATYpPHL Y IeNbHBIE COIPOTHBICHHUS MEIH U rpaduTa paBHEI COOTBET-
g:TBelHHO 0,017 u 8,0 MkOM'M, a 3HaYeHHS @, IJIS STHX MaTePHAIOB COCTABISIOT 4,3-10‘3 u-10"

K.

®ona oneHouHbIX MaTepuanoB (OPOM) st mpoBeIeHUS aTTECTAIMH YPOBHS cHOpMEpO-
BAaHHOCTH KOMIIETEHIMH 00yJatommXcs 10 JHCIHILIHHEE 0QOPMIISIETCS OTAETBHBIM JJOKYMEHTOM.

6. YAEBHO-METOAUYECKOE ¥ HWH®OPMAIIMOHHOE OBECIIEYEHUE
U CHATLTAHBI

6.1 Kauroo0ecre4eHHOCTD

Havmenosanue smrteparypsl, | 'ox m3ma- | KaurooGecneueHHOCTD

aBTOp, Ha3BaHMe, BHI HU3Ma- | HUA Hammaue B anextponHoit 6ubmnorexke Bal'yY
HHSI, H31aTENBCTBO

OcHOBHas UTEpaTypa

1.bo6poBrukoB JI.3. Buektpo- | 2014

HUKa. Y4eOHHK JIs By30B. — WWW.Znanium.com

CII6.: ITurep, 2014. — 557c¢. https://knigogid.ru/books/109152

2. Jlaunn B.M. Onexrtponuxa. — | 2014 WWW.zZnanium.com

PocroB w/Jl, ®ennxc. 2014. — https://studfile.net/preview/2152066/
572c.

Memxosckuit M.K., Hosukos | 2014 e.lanbook.com

A.®. Xumus pagmoMaTepHalioB https://www.iprbookshop.r/65369.
— CII6. -HUY UTMO, 2014. _ https://e.lanbook.com/book/71178

208c¢ — e.lanbook.com.

JononHuTeNbHas TUTEPATYPa

1.Pagromarepnaisl " 2014 e.lanbook.com.

PaITHOKOMIIOHEHTHI. https://edu.tusur.ru/publications/2733
YuebHO-MeTOqMHIECKOE

nocobue/ Comnnarosa

JLIO. — Tomck, TYCVP,

2014.- 129c¢.-

e.lanbook.com.

2.JIebenes AWM. Ousmka 2015 www.studentlibrary.ru

TOJTYTIPOBOJHHKOBBIX https://fileskachat.com/file/51253 ca482b91611b4
npubopoB — M.: OU3- 49f0bfe3973192be576.html

MATIJIAT, 2015. — 488c¢.-
www.studentlibrary.ru




3.Marepuansl  mpubopo- 2013 http://www.studentlibrary.ru
crpoenust/d.P.I'ammmoB u http://www.studmedlib.ru/book/ISBN9785953207
ap.- M.: Komnoce, 2013. — 430

284c. -
http://www.studentlibrary.
rw/book/
ISBN9785953207430

6.2 Ileproguueckne H3XAHUA
OTevecTBEHHBIE KYPHAJIDBI!

e PaqnoTexXHHKA;

e PaTnoTeXHHUKA U JICKTPOHHKA,

o [IprGOpHI ¥ TEXHUKA SKCIIEPUMEHTA;

e [[udporas 06paboTKa CUTHATIOB.
PedepaTuBHBIE )KypHAIBI:

o PamoTexXHHKA;

® DJIEKTPOHUKA.

3apy0exHbIe XKy pHAJILI:

¢ IEEE Transactions on Communications;
e IEEE Transactions on Signal Processing;
e IEEE Transactions on Instrumentation and Measurement.

6.3.AnTepHeT-pecypenl

1. http://www.edu.rw/

2. http://www.studentlibrary.ru/
3. http://www.bibliorossica.com/
4. http://znanium.com/

5. http://www.iprbookshop.ru/
6. http://www.mathworks.com/
7. https://exponenta.ru/matlab

7. MATEPHAJIbBHO-TEXHHYECKOE OBECIIEYEHHE JUCIHUILJIMHbI
Jns peaids3aliy JaHHON IHUCUMINIMHBEI MMEIOTCS CHCUANbHbIE MOMCIICHHS Ui MPOBEACHHMS
3aHSTHH JEKIHOHHOTO ¥ 1a00paTopHOro THIIA.
JlexumoHHBIE 3aHATHS IpoBoasTes B aya. 301-3, 335-3.
JlaGopartopusie paboTsl poBoasTces B ayd. 410-3, 228-3.
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IIporpamma ono6pena Ha 3acenannu kad. PT u PC
TTpoToxon Ne / or FLEE 227,
3asenyrommit kadenpoit PT u PC P Huxutna O.P.

e

Pa6odas mporpaMMa pacCMOTpeHa 1 Qféo6peHa Ha 3aCEaHHH YUeOHO-METOMMIECKOH KOMHCCHH
e ‘ol
HAIIpaB/ICHAS N3 &

ITpotoxon Ne / or_/ % LA roma

[Tpencenarenb KOMACCHH j . Huxuraa O.P.

JIMCT MEPEYTBEPK/IEHHS
PABOUEM ITPOTPAMMB] TACIIMILIMHBI

Pa6ouwas mporpamma oqobpena Ha yueOHBI1 Tox
I[MpoToxon 3acenanus kadenpsl No oT rojga
3asenyrommii kadeapoit

Pa6ouas nporpamma ogobpeHa Ha y4eOHBIN rox
[IpoTokon 3acenanus kaheapsr Ne oT roxa

3asenyrommii kadenpoit

Pa6ouas nporpamma oo0peHa Ha yueOHBIH rox

IIpoTokon 3acenanus kadenpst Ne or roza

3asenytrommuit Kadeapoi




