MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsiaenune noarorosku/cnenuaibHocTh: 11.03.04 Di1eKTPOHHKA U HAHOJIEKTPOHHKA
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmbl . HaHOTeXHO/10THs B 3JIEKTPOHHMKE
YpoBeHb 00pa3oBaHus: Beiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OU3UKA TOJYIHNPOBOJHUKOBBIX IPUBOPOB U UHTEI' PAJIBHBIX

CXEM

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMmblI:

Yacrsb, popmMupyemMas ydyacTHUKAaMHU 00pa30BaTe/IbHbIX OTHOLIEHUI

Ne qucumnInHbI 10 yyeOHOMY
TJIaHY:

b1.4.01.07

TpyaoeMKOCTb B 3a4eTHBIX
eIMHHIIAX:

6 cemecTp - 4;
7 cemecTp - 5;
Bcero - 9

Yacos (Bcero) no yueGHomy
IJIaHy:

324 gyaca

Jleknuu

6 cemecTp - 28 yaca;
7 cemecTp - 32 yaca;
Bcero - 60 yacon

HpaKTuqeume 3aHATHHA

6 cemecTp - 14 yacos;
7 cemecTp - 16 yacos;
Bcero - 30 yacos

JlaGopaTopHble pa6oThI

7 cemecTp - 16 yacos;

Kouncynabranuu

7 cemecTp - 16 yacos;

CamocrosiTesbHasi padora

6 cemectp - 99,5 yaca;
7 cemecTp - 93,2 yaca;
Bcero - 192,7 yaca

B ToM unciae Ha KII/KP

7 cemecTp - 34,7 yaca;

HNnasi koHTaKkTHas padoTa

7 cemecTp - 4 yaca;

BKJIIOYAS:
TecTupoBaHue
PacuerHo-rpajguyeckas paéora
KontpoasHnas padora
JlabopaTopHnasi pa6oTta

HpOMe)KyTO‘[HaH aTrrecranusd:

JK3aMeH
3amuTa KypcoBoii padoThI
JK3aMeH

6 cemecTp - 2,5 yaca;
7 cemecTtp - 0,3 uaca;
7 cemecTp - 2,5 yaca;
BCero - 5,3 yacon

Mocksa 2019




IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu HocoBa KO.M.
IIpenogaBarenn WaeHTMMKaTOD R16b145c9-OzhoginaYM-ed80e72 FO.M. HocoBa
(1OIKHOCTB) (moanuce) (pacuudpoBka
TIO/AITUCH)
COI'JIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
PYKOBOHHTCHB o CeesieHun o Bnagensue U3N M3aK
06pa30BaTeHBHOI/I Bhanenel, XonoaHbIA A.C. .
IIPOTPAMMBI WagHTHbHKATOp RObac9dac-KholodnyDS-6393810 [[,C, XOJIOIHBINA
(1OJKHOCTB, y4EHast CTENEHb, y4eHOe (moanuce) (paciudpoBKa MOIIHCH)
3BaHHE)

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

3aBetyIomIuii BbINYCKAIOIEH i i Bragenen CnaBuHCKIR A.3. .
KadeIpbl * Mol [T — RO9b3b9ab-5lavinskyAZ-c0815214 A.3. CraBuHCKHI
(1OJKHOCTB, y4eHast CTENEHb, y4eHOe (moanuce) (paciudpoBKa MOIIHCH)

3BaHHE)



1. HEJIM U 3AJIAYU OCBOEHUSA JUCIHIUIIJINHBI
Heab ocBoeHMsi TUCHUIVIMHBL. V3ydueHne METOJIOB pacyeTra MmapameTpoB MOTYMPOBOIHUKOBBIX
CTPYKTYp M NPUMEHECHHE WX NMPU KOHCTPYHPOBAHWUHU TOJIYIIPOBOJHUKOBBIX MPUOOPOB M MHTETPATHHBIX
MHUKPOCXEM
3agaun QU CHMILINHBI
- zydyenne pusndeckux sSIBICHUI U MIPOIIECCOB, MPOUCXOSIINX B TIOTYIIPOBOTHUKOBBIX
npudopax;
- O3HaKOMJICHUE C TEXHOJIOTHYECKHMH METO/IaMU TIPOU3BOICTBA IMOTYIPOBOAHHUKOBBIX MPUOOPOB
Y UHTETPATLHBIX MUKPOCXEM;
- 3ydeHne MeTO10B pacueTa napamMeTpoB MOTYIPOBOJHUKOBBIX CTPYKTYP U MOCTPOCHUE UX
(bU3UYECKON 1 MAaTEeMaTHYECKON MOJIEIICH;
- O3HaKOMIIEHUE C 00JIACTHIO MPUMEHEHUS KOHKPETHBIX MOJYIIPOBOJIHUKOBBIX MPHOOPOB;
- OBytaJiecHHe OCHOBAaMH MPOCKTUPOBAHUS HHTETPATLHBIX MUKPOCXEM.

dopmupyembie y 00y4aronierocs KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCIUTIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMITETEeH LK HHIMKATOPA I0CTHIKEHUSI
KOMIEeTeHIIHH

[TK-1 Cniocoben NJ-1nk-1 JlemoncTpupyet SHATB.
y4acTBOBaTh B 3HaHHE IPUHLIUIIOB pabOTHI, = OCHOBHBIC COOTHOMICHMA
MIPOCKTUPOBAHUH (UBUYECKUX U TOJIYIPOBOHUKOBOH JIEKTPOHUKH,
MOJIYITPOBOTHUKOBBIX MaTeMaTUYECKUX MOJIEIIEH HCIOJIB3YCMBIC IIPU IIPOCKTUPOBAHUH
puOOpPOB OCHOBHBIX npHOOPOB;

[10JTYIIPOBOIHHKOBBIX - (puzmveckue U MaTeMaTHYECKUE MOJICIH

pruGopoB BBITIPSIMIISTFOIITUX CBOHCTB

HOJIYIIPOBOJIHUKOBBIX ITPHOOPOB;

- IPUHIUIBI pabOTHI U 00JIaCTH
NPUMEHEHHS OJTYIPOBOIHUKOBBIX
MpUOOPOB, COJEPIKAIIUX OJIUH P - N
Hepexo;

- OCHOBBI TEXHOJIOTHYECKUX METOIOB
CO3J1aHUs MOJIYTIPOBOAHUKOBBIX MPHOOPOB;
- IPUHIMIIBI pabOTHI U 00JaCTH
IPUMEHEHHs OUIIOJIIPHBIX TPAH3UCTOPOB;
- IPUHIMIBI pabOTHI U 00JaCTH
NPUMEHEHHS OJTYIPOBOIHUKOBBIX
THUPUCTOPOB;

- IPUHLUIBI pabOTHI U 06J1aCTH
MIPUMEHEHHS TTOTYTTPOBOTHUKOBBIX
npubopoB Ha ocHoBe MOII cTpykTyp;

- npuHIMNb pabotsl UMC.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TpodeccrmoHanmbHON 00pa3oBaTenbHON  MpOrpamMme
Hanotexnosnorus B anexrponuke (nanee — OIIOII), nanpasnenus noarorosku 11.03.04 DnexTpoHuka u
HaHOXJICKTPOHHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 00Opa3oBaHue - OaKaTaBpHar.

Tpe6OBaHI/I${ K BXOIHBIM 3HAaHUAM U YMCHUAM:
- 3HaTb OCHOBEI MaTCprajIoB BHGKTpOHHOﬁ TCXHHUKHU
- 3HATb OCHOBBI TCOPHUHU IJICKTPUICCKUX Lemnei




- 3HaTh OCHOBBI TBepHOTeHBHOﬁ OJICKTPOHUKHU
- 3HaTb OCHOBBI TCXHOJIOI'MHU BHCKTpOHHOﬁ KOMIIOHCHTHOM 0a3bl
- 3HaTb OCHOBBbI (1)I/ISI/IKI/I IMMOJIYIIPOBOJHUKOB

PesynbTarhl 00yueHus1, MOTYYCHHBIE IPU OCBOCHUU JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1as TpyI0EMKOCTh JUCIUTLTMHEI COCTABIISET 9 3a4eTHBIX euHUIL, 324 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Paznenbl/Tembl =l o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHI (hU3HKH 26 6 6 - 4 - - - - - 16 - Tloozomoexka pacuemuvix 3a0anuii: 3a1aHus
MOTYTIPOBOJHUKOB U OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
TMOJTYTIPOBOJHUKOBBIX pazzenry "OCHOBBI (pU3HKHU MTOIYIPOBOIHUKOB H
pudopoB MOJTYTIPOBOJHUKOBBIX IPHOOPOB". CTyIEHTHI
11 OcHOBHBIE 12 2 - 2 - - - - - 8 - HEOOXONMO ITIOBTOPUTH TEOPETUIECKHUH
COOTHOIICHUS Marepuall, pa3odparh MpUMephI PEIICHHs
MOJIYPOBOTHUKOBOM aHAJOTWYHBIX 33/1a4. TIPOBECTH PacyEThI 10
QIIEKTPOHHUKH BapUaHTYy 3a/IaHUs U CAeNaTh BHIBOJIBL B
1.2 OCHOBHBIE CBOHCTBaA 14 4 - 2 - - - - - 8 - Ka4yecTBE 3aJaHUS HCIIOIB3YIOTCA CIEAYIOIHe
MOJIYIIPOBOIHUKOB U YIpaKHEHUSL:
pHUOOPHI Ha MX OCHOBE IlodzomogKa K meKyuiemy KOHmMpOio:
[HoBTOpenune marepuaina no pazgeny "OCHOBBI
(M3UKH TIOJTyTTPOBOAHUKOB 1
TIOJTYTIPOBOTHUKOBEIX IPHOOPOB"
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JOIIOJTHUTENEHOTO MaTepHaa o pasJieny
"OCHOBBI (PU3UKH TOTYIPOBOJHUKOB U
MOJTYTIPOBOTHIUKOBBIX IPHOOPOB"
H3yuenue mamepuanoe 1umepamypHbix
UCOYHUKOG:
[1], ctp. 10-13, 226-235
[2], erp. 20-43, 45-50, 59-85
[3], crp. 9-13, 20-23, 25-33, 378-383, 442-453
[4], cTp. 44-63
[6], cTp. 7-22, 34-35, 41-42, 59-64, 68
2 KoHTakTHBIE sIBIEHUS 38 8 - 6 - - - - - 24 - Ilodzomogxa Kypcosou padomuwi: Kypcopas
2.1 Crpykrypa MeTani — 14 4 - 2 - - - - - 8 - paborta npeacTaBiIeHa B BUAE KPYITHOHU 3a1auu
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HOJIyIIPOBOJHUK H
nprOOPHI Ha X OCHOBE

2.2

p — n nepexon

24

16

o yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MIPOSKTHOro perieHus. [Tpumep
3aJJaHMs: PACCUUTATh MATEMATHUCCKYIO MOJICIIb
p - n mepexoja.
Iloozomoska K KOHmMPOLHOU pabome:
W3yuenue maTepuaiioB mo pazaeny KoHTakTHbIe
SIBIICHHS U TIOATOTOBKA K KOHTPOJILHOU paboTe
Camocmoameibnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
"KoHTaKTHBIC ABICHUA"
H3yuenue mamepuanoe 1umepamypHsix
UCMOUHUKOB:

[1], ctp. 366-378

[2], cTp. 128-135

[3], ctp. 41-58, 65-68, 76-138, 152-156, 428-
441
[4], cTp. 88-158
[5], ctp. 257-267
[9], cTp. 6-16

OCHOBBI TEXHOJIOTUH
NPOU3BOACTBA
HOJTYTIPOBOJHUKOBBIX
puOOpOB

3.1

OcobennocTu
CTPYKTYPBI U
TEXHOJIOTHHU
M3TOTOBJIEHUS
MOJIYITPOBOTHHKOBBIX
pubopoB

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[HoBTOpenune marepuaina no pasgeny "OCHOBBI
TEXHOJIOTUH IPON3BOJICTBA
TIOJTYTIPOBOTHUKOBEIX IPHOOPOB"
Ilo020moeKa K KOHmMPOILHOU padome:
W3yuenne maTepuanos mo pasnerny OCHOBBI
TEXHOJIOTUH ITPOU3BOJICTBA
MOJTYTIPOBOTHUKOBBIX IPUOOPOB H MOJITOTOBKA
K KOHTPOJIBHOI! paboTe

Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa npeacTaBiIeHa B BHJE KPYITHOM 3a1aun
110 y4eOHOMY KeHCy, OXBaThIBaIOIIEH
HECKOJIBKO PACUETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IPOEKTHOro pemienus. [Tpumep
3a[aHMs: ONPECIIUTh TEXHOJIOTUIECKUE
PEXXUMBI U3TOTOBJIEHHUS OTYIPOBOJHUKOBOTO
npudopa.

H3yuenue mamepuanos numepamypHsix
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UCMOUYHUKO6.

[7], cTp. 77-85, 172-193, 202-223

4 [omynpoBOTHUKOBEIE 35 12 3 - 20 - Iloozomoexa Kypcosou padomet: Kypcopas
puOOopHI, colepIKalue pabora npezacTaBieHa B BUAE KPYIHOH 3a1a4u
OJIUH P — N IIepexXo] 1o y4eOHOMY KeliCy, OXBaThIBaIOIICH
4.1 Bunst 35 12 3 - 20 - HECKOJIBKO PACUYCTHBIX BOIPOCOB U BEIOOP
MOJYIPOBOHUKOBBIX BapHaHTa IPOEKTHOro pemenus. [Ipumep
JUOJI0B 3a[JaHMs: PACCUUTATh YHEPTETUUECKYIO
JMarpaMMy HOJIYTIIPOBOJHHKOBOTO
BBIIPSAMJIISIOLIETO M0, TocTpouth BAX u
B®X, onpenenuTs craTuuecKue
XapaKTePUCTUKU
Ilo020moeKa K KOHmMPOIbHOU padome:
N3ydyenne maTtepraioB IO pas3zieiry
[MoxynpoBoHUKOBEIE TPUOOPHI, COEpIKAIINE
OJIMH p — N IePEXO0/1 U MOATOTOBKA K
KOHTPOJIBHOII paboTte
Camocmoamenvroe usyuenue
meopemuueckoz0 mamepuana: N3yienue
JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
"TTomyTIpOBOTHUKOBEIE IPHOOPHI, COAEPIKAIIINEC
OJMH p — n nepexon”
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[3], cTp. 138-145, 148-152, 156-171, 173-184
[5], cTp. 132-139
[8], cTp. 5-33
[9], ctp. 16-27
Ox3aMeH 36.0 - - 2.5 - 335
Bcero 3a cemectp 144.0 28 14 25 66 335
Hroro 3a cemecTp 144.0 28 14 25 99.5
5 [MoynpoBOTHUKOBbIE 30 10 4 - 8 - ITodzomoeka k rabopamopnoii pagome: s
IpuOOPEI, coeprKaIme BBITIOJTHEHUS 3aJJaHUH TI0 JTabopaTopHOH paboTe
JBa u 6osee p — N HE0OX0AMMO TPEIBApUTEIEHO U3YYHTh TEMY 1
nepexoja 3aj1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a
5.1 bunonspHsle 18 8 2 - 4 - TaK 7K€ U3yYUTh BOIIPOCHI BAPHAHTOB
TPaH3UCTOPHI 00paboTKH pe3ysIbTaTOB 110 U3YYEHHOMY B
5.2 ToympOBOTHUKOBEIE 12 2 2 - 4 - pasnesne "IlomynpoBOAHNKOBEIE IPHOOPEI,
THUPHCTOPHI coJieprkaliye aBa 1 6onee p — n nepexona”
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Marepuay.
Ilo020moeKka K KOHMPOIbHOU padome:
W3y4yeHnue marepuaiioB 1o paszierny
[MonynpoBoTHUKOBBIE TPUOOPHI, ColepIKaIINE
JBa 1 OoJiee p — n epexoia U MOAr0TOBKa K
KOHTPOJILHOM padoTe
Ilodzomogxa Kypcosou padomuwi: Kypcopas
pabora npezacTaBieHa B BUAE KPYIHOU 3a/1auu
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemeHus. [Ipumep
3aJaHUsL: PACCUUTATh SHEPIETUIECKYIO
JarpaMMy HOJIyTIPOBOJHUKOBOTO Ipruobopa,
noctpouts BAX u BOX, onpenenuth
CTaTHYECKHE XapaKTEPUCTHKU
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIBHOTO MaTepraa o pasaery
"[ToympOBOTHUKOBEIC IPUOOPHI, COACPIKAIIINC
nBa u 6osee p — n mepexoaa”
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[2], eTp. 177-202, 205-213

[3], cTp. 192-279, 280-300

[4], cTp. 175-267
[5], cTp. 142-198, 202-247
[7], ctp. 22-224
[81, ctp. 33-76, 85-87

6 MOII cTpyKTYpBI 14 6 4 4 Ilo0z0mogKka K KOHMPOILHOU padome:
6.1 MOII konzeHCaTOP 4 2 1 1 W3yuenne maTepuainos o paznery MOII
6.2 | IloneBble TpaH3UCTOPHI 6 2 2 2 CTPYKTYPBI U IOJATOTOBKA K KOHTPOJIBHOM
6.3 | IIpubopsl c 3apsaoBoi 4 2 1 1 pabore

CBA3BIO

Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: VIsydenue
JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
"MOII cTpyxTyps!"

H3yuenue mamepuanoe 1umepamypHbix
UCMOUHUKO6:

[2], cTp. 136-176




[3], cTp. 301-331

[4], cTp. 136-176

[7], cTp. 224-226
[8], ctp. 87-97

7 BnusHue BHeIHUX 15 2 Ioozomogka Kk 1adopamopnoii pavome: J{ns
BO3JICHCTBUI Ha paboTy BBITOJTHEHUS 33JJaHUI TI0 JIAO0OPaTOpHOU paboTe
MOJYIPOBOHUKOBBIX HEOOX0AMMO NPEIBAPUTEIEHO U3YUHTh TEMY U
pudopoB 3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
7.1 BnusHMe BHEITHUX 15 2 TakK K€ U3yYUTh BOIIPOCHI BAPHAHTOB
BO3ACUCTBHI Ha paboTy 00paboTKN pe3yIbTaTOB 110 U3YICHHOMY B
MOJIyIPOBOIHUKOBBIX paszaene "BnusHue BHEIIHUX BO3ACHCTBUM Ha
pubopoB paboTy MOJTyITPOBOAHUKOBEIX MPHOOPOB"
Marepuany.
Ilo020moeKa K KOHmMPOIbHOU padome:
N3yyenne marepuasioB no paszaeny Brusaue
BHEITHUX BO3JIEHCTBUI Ha paboTy
MOJTYTIPOBOTHUKOBBIX IPUOOPOB U MOJITOTOBKA
K KOHTPOJIbHOM padoTte
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zeiry
"BrusHe BHEITHUX BO3JEHCTBHN Ha paboTy
MIOJTYTIPOBOTHUKOBEIX IPHOOPOB"
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[4], cTp. 121-122
[8], ctp. 76-85
8 WuTterpaibHbie 30 14 Ilo0z0mogKka K KOHMPOILHOU padome:
MHUKPOCXEMBI W3yuenne maTepHaoB Mo pa3ieny
8.1 UMC B 5 3 WHTerpanbpHble MUKPOCXEMBI U ITOJITOTOBKA K
MHUKPO3JIEKTPOHUKE KOHTPOJIBbHOI! paboTte
8.2 ITaccuBHBIE AJIEMEHTEI 7 3 Camocmoamenvroe usyuenue
NMC meopemuyuecko20 mamepuana: Vzyuenue
8.3 Bunonspasie UMC 9 4 JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
8.4 MMC Ha ocaoe MOIT 9 4 "UHTerpanbHble MUKPOCXEMBI"
CTPYKTYp H3yuenue mamepuanog 1umepamypHsix

UCHIOUHUKO8:
[2], cTp. 243-303
[4], cTp. 317-436, 460-507
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[7], ctp. 193-197
[8], cTp. 200-253

[9], cTp. 29-45, 57-62, 86-118
[10], cTp. 16-22

Ok3aMeH 36.0 - - - - 25 - 335
Kypcosas pabora (KP) 55.0 - - - 16 0.3 34.7 -
Bcero 3a cemectp 180.0 32 16 16 16 2.8 59.7 335
Hroro 3a cemecTp 180.0 32 16 16 16 2.8 93.2
UTOrOo 324.0 60 16 30 16 5.3 192.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymumii KoHTposb; [TA — npomexxyrounas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. OcHosbl huzuKu nOaAYRPOBOOHUKOE U NOJYRIPOBOOHUKOEBIX NPUbOpPO8

1.1. OcHOBHBIE COOTHOILIEHUS TIOTYITPOBOJHUKOBON AIEKTPOHUKU

O0pa3zoBaHne SHEPreTHUECKUX 30H B TBEPJOM Tese. 30HHAs CTPYKTypa KPEeMHUS, TepPMaHUs U
apceHua raums. Yucio 3KBUBaJICHTHBIX MUHIMYMOB B 30HE ITPOBOJIMMOCTH, 3¢ (heKTuBHAs Macca
HocuTenel 3apsaa. CtaTucTiKa CBOOOJHBIX HOCUTEINCH 3apsiia.

1.2. OcHOBHBIE CBOICTBA MOTYIPOBOTHUKOB U IPUOOPHI HA UX OCHOBE

CobOcTBeHHbIE M TMpPUMECHBbIE MONYNPOBOIHUKU. [Ipoueccsl reHepanuu U peKOMOMHALIUU
CBOOOJHBIX HOCHUTENCH 3apsa, HMX KOHLEHTpPAIMs M TOABIKHOCTh. OJIEKTPOIPOBOIHOCTH
MOJIyIPOBOJHUKOB. YpaBHeHHE TOKOB, Ilyaccona u HenpepblBHOCTH. DOTOpE3UCTOpPHI.
[TonynpoBOIHUKM B MAarHUTHOM II0OJie, TMpeoOpa3oBareind XoJula W MarHUTOPE3HCTOPHI.
[TonynpOBOTHUKY B CHUJIBHBIX JIEKTPUUECKUX MOJISAX, reHepaTop I'aHHa.

2. Konmaxkmmuvle senenus

2.1. CtpykTypa MeTal1 — HOJIYIPOBOJHHUK U TPUOOPHI HA UX OCHOBE

KoHTakT Meramna ¢ MOJYHNPOBOJAHMKOM, BBIIPSIMIISIOIIMNA U HEBBIIPSIMIISIOIINNA KOHTAKTHI,
KOHTaKT C MHBEPCUOHHBIM CJI0eM. BbINpsMiieHne Ha KOHTAKTe MeTajll — MOJYIPOBOIHUK, 3P deKT
Motku. duox Hlotku. Dddexter 3ecdeka u [lenbThe Ha HEBBIIPSAMISIONIEM KOHTAKTE METal —
HOJIYIPOBOIHUK, ITOJIYTIPOBOJHUKOBBIE XOJIOAUIBHUKH.

2.2. p —n mepexon

Ycranosnenue coctosiausi TJIP p — n mepexoma. MaremaTuueckue MOJEIU MEPEXOJIOB.
Bempsimiienne Ha p — n mepexozne, ¢opmyna Illokmu, nmpsMoil M oOpaTHBIA TOK pPealbHOTO
nepexona. bapbepHas u nuddysnonHas emkoctu nepexoa. TenaoBoi, JIaBUHHBIN U TyHHEIbHBIN
npo0oit mepexoa.

3. Ocnosbl mexuonocuu npouseodcmea I’lO]ZVnDO@OaHuKOBblx nDM6OD08

3.1. OcoOEHHOCTH CTPYKTYpPBI U TEXHOJOTUHU U3TOTOBJIEHNUS MOJIYIIPOBOIHUKOBBIX TPHUOOPOB
[TonydyeHue cTpyKTyp MeToAoM cIulaBieHus. [losyueHue cTpykTyp merojnoM auddysuu.
[Tony4yeHne CTPYKTYp METOAOM HOHHON MMITJIAHTAIIIH.

4. Honynposodnuxosvie npubopbl, cooepaicauiue 00U p — n nepexoo

4.1. Buasl noaynpoBOJHUKOBBIX JHO/0B

BempsamurensHple HU3Kk04acTOTHbIE quonbl. Jnoxsl CBY nmanasona. VIMIysbCHbIE AMOJBI.
Jlnoael ¢ pe3KuM BOCCTaHOBJIEHHEM OOpaTHOTO CONPOTHBIICHUS. JIaBUHHO-TIPOJIETHBIE UOJBI.
CrabunutpoHnsl u crabuctopsl. Bapukansl. ['ereponepexossl. TyHHETbHBIE U OOpAIIIEHHBIE THOIBI.
Creronsnyyaroniye Auoabl. COJTHEUHBIE JIEMEHTHI.

5. llonynposoouuxosvie npubopul, cooeparcauiue 06a u boee p — n nepexood

5.1. bunonsipasle TPaH3UCTOPHI

CrpyKTypa, cXeMbl BKIIOUEHHUS U PEXUMBI padOThl OUIOISIpHOTO TpaH3ucTopa. Pacnpenenenue
HOCUTEJIeH 3apsijia U UX CTallMOHApHBIX MOTOKOB. [Ipo0oiil Tpan3ucTopoB. CtaTuueckue napaMeTpbl
U XapaKTepUCTUKH OUMOJSAPHBIX TPAaH3UCTOPOB. MalloCUTHANbHBIE MapaMeTpbl M CXEMbI
3aMenieHus. YacTOTHBIE XapaKTePUCTUKK OUIONISPHBIX TpaH3ucTopoB. LIlyMbl B TpaH3ucTopax.
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5.2. [lonynpOBOTHUKOBBIE THPUCTOPHI

CrpyKkTypa M NpUHLIMII pabOTHl TUpHCTOpa. /[MOAHBIE M TPHOAHBIE TUPHCTOPHI, TUPUCTOPHI,
MPOBOASIIME B OOpaTHOM HamNpaBlIE€HUH, CUMMETPUYHBIE TUPUCTOPBI, POTOTHUPUCTOPBL. CriocoObI
YIIpaBICHUS TUHPUCTOPAMHU.

6. MOII cmpyxmypul

6.1. MOII xonaencarop
MOII xonzaencarop.

6.2. [loneBble TpaH3UCTOPBI

[TapameTpsl ¥ CBOWCTBA TOJIEBBIX TPAH3UCTOPOB. BBIXOMHBIE CTaTHUECKHE XapaKTEPHCTHKH.
[ToneBble TPaH3UCTOPHI C YNPABIAIOLIUM TepexonoM. [loneBsie TpaH3UCTOPHI C W30JIUPOBAHHBIM
3aTBOPOM.

6.3. [IpubopsI C 3apsI0BOI CBS3BIO
[MpuHnun paboThl MPUOOPOB C 3apsIOBOI CBA3bI0. Pa3HOBHUIHOCTH MOJYIPOBOJIHUKOBBIX
pUOOPOB C 3apsI0BOM CBS3BIO.

7. Bruanue suewnux 6ozoeticmeuii Ha pa60my I’lOJZVI’lpOSOOHUKO@blx I’ZDM60D06

7.1. BnusiHue BHEITHUX BO3/ICHCTBHIA HA pabOTy MOIYIPOBOJHUKOBEIX IPUOOPOB
BnusiHue NOBBIIEHHONW ¥ IOHWKEHHOW TEMIIEpaTyphl, BIAXKHOCTH, TOHWKEHHOT'O JABJICHUS HA
napameTpsl OJTYIPOBOTHUKOBBIX TPUOOPOB U MX HAJICKHOCTH.

8. HHmeepaﬂbele MUKDOCXEMDbL

8.1. UMC B MUKpO3JIEKTPOHHUKE
3ajaun M TPUHIMIBL MHUKPO3JIEKTPOHUKH. Kraccupukanus HMHTErpalibHBIX MHKPOCXEM.
OcHoBsl JTorukH. JIorndeckue onepannu, BRIPaXSHUS 1 MHOXKECTBA.

8.2. ITaccusubie 2memenTsl UMC
Pesucropsl. KongencaTopsl.

8.3. bunonsapueie UMC
bunonsipueie TpaH3UCTOPBI, AUOABI ¢ p — n nepexonom, auoasl [lotku B UMC. bunonspueie

ncC.

8.4. UMC na ocnoBe MOII ctpykTyp
MOII tpan3ucropsl B UMC. IC Ha 0CHOBE MOJIEBBIX TPAH3UCTOPOB.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. DHepreTndecKkuil CIEKTP M CTATUCTUKA MIEKTPOHOB B IEPUOJUYECKOM I10JIE
MOHOKPHUCTAJUNINYECKHUX MOJYIIPOBOJHUKOB;
2. Pacyer aeKTpUUYECKUX NMapaMETPOB MOIYITPOBOJHUKOBBIX MAaTEPUAIIOB;
3. Pacuer u noctpoeHne MaTeEMaTHYECKUX MOJENIEH KOHTAKTa METaJI — MOJYIPOBOJIHUK U P —
n nepexona;
4. Pacuer nneansHOl U peanpsHOl BAX p — n nmepexopa;
5. Pacuer nmapamMeTpoB OJHONEPEXOAHBIX MOIYIIPOBOAHUKOBBIX MPHUOOPOB,;
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6. Pacuer cTaTnueckux napaMeTpoB OUIOISPHBIX TPAH3UCTOPOB, BKIIIOUEHHBIX IO CXEME C
00IIMM 3MUTTEPOM U 001IIel 6a30if;

7. Pacder cTaTMuecKUX MapaMeTpoB MOIYIPOBOIHUKOBBIX TUPUCTOPOB;

8. Pacuer cTaTuuecKux mapamMeTpoB ¥ €eMKOCTH TIOJICBOTO TPAH3UCTOPA;

9. bunonsipusie nornueckue UC. Jloruxa N2J1, TJI, N2JIL, DCJI, AT, TTJI;

10. IC na ocHoBe nonesbIx TpaH3uctopos. Jloruka p — MOIL, n — MOII u KMOII.

3.4. TeMbl 1a00paTOPHBIX padoT

1. UccnenoBanue CTaTHYECKUX NTapaMeTPOB KPEMHHUEBBIX U T€PMAHUEBBIX TUOJOB B
3aBUCUMOCTH OT TEMIIEPATYphl;

2. UccnenoBaHue CTATHYECKUX NTapaMETPOB KPEMHHUEBBIX CTAOMIIMTPOHOB B 3aBUCUMOCTH OT
TEMIIEPATYPBI;

3. UccnenoBaHue CTaTUYECKUX XapaKTEPUCTHK KPEMHUEBOI'O OUIOIIPHOTO TPAH3UCTOPA;
4. UccnenoBaHue CTaTUYECKUX XapaKTEPUCTUK IOIYIIPOBOJHUKOBOIO TUPUCTOPA, HE
IPOBOJIAIIET0 B 0OpPaTHOM COCTOSHUM.

3.5 KoncyabTanuu

N

o

Ayoumopuvie KoHcyibmauuu no Kypcogomy npoexkmy/pabome (KIIP)

"KonTakTHbie sBiIeHus"

"[TonynpoBOAHUKOBEIE IPUOOPHI, COJIEpPKAIINE OTUH P — n epexon”

"[MonynpoBoAHUKOBEIE TPUOOPHI, COoIEpKAIIME 1Ba U OoJiee p — n mepexoaa”
[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

MOJTYITPOBOTHUKOBBIX MTPHOOPOB"
OO6cyxxaenre MaTepralioB 1o Keiicam pazjena "KoHTakTHble siBIeHUS"

coJiepKaline oauH p — h nepexon”

coJepkalire 1Ba u oosee p — n mepexoaa"
Ob6cyxaenne marepuaios o kericam pazzaena "MOII cTpykTypsr"”

paboTy MOIyIPOBOAHUKOBBIX TPUOOPOB"
OO6cyxaeHnre MaTepualioB 1Mo Keiicam pasjaena "MHTterpaabHble MUKPOCXEMBI"
Huousuoyanvuvle koncyiomayuu no Kypcogomy npoemy /pabome (UKKII)

Koncynpranuum npoBoasrcs o pasaeny "KoHTakTHbIe sBieHUS"
OJIUH P — n epexona”

nBa U OoJiee p — n nmepexoaa”

KoHcynpTanuu HampaBiaeHbl Ha BBINOJIHEHHME pa3[elioB  KypCOBOIO IIPOEKTa IO
PYKOBOJCTBOM HacTaBHMKa (mpemnopgaBareins). B pamkax yacoB Ha TIpyNIOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee Ba)KHbIE YacTH paCUETHBIX 3aJaHUN paszzerna
KoHcynpTanuu HampaBiaeHbl Ha BBINOJIHEHHME pa3[elioB KypCOBOIO IIPOEKTa IO
PYKOBOJCTBOM HacTaBHMKa (mpemnopaaBarens). B pamkax yacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BaKHbIE YacTH pacueTHbIX 3aJaHuil pasjena
KoHcynpTanum HampaBiaeHbl Ha BBINOJIHEHHME pa3[elioB  KypCOBOTO IPOEKTa IO

PYKOBOJCTBOM HacTaBHMKa (mpemopaaBarens). B pamkax yacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHbIE YAacCTH pacCUeTHBIX 3aJaHUM paszzena

OO6cyxneHne marepuanoB mo keiicam paszzaena "OCHOBBI (DUM3MKU TOJIYHNPOBOAHUKOB U

OO6cyxneHue warepuanoB Mo keiicam pasgena "IlomynpoBoJHUKOBBIE MPHOOPHI,

OO6cyxnaeHue warepuaioB Mo keiicam pasgena "IlomynpoBoJHUKOBBIE —MPHOOPHI,

OO6cyxnenne MarepuajoB Mo KedcaM pasnena "BiusHue BHEMIHMX BO3JACHCTBUN Ha

Koncynbranuu nposoastcss nmo pasaeny "lloaynpoBoIHUKOBBIE TMPUOOPHI, COAEpIKaline

Koncynbranuu nposozastcs mo pasaeny "IloaynpoBonHUKOBBIE TPUOOPHI, coaepiKaliie



3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

7 CemecTtp

Kypcogas pa6ora (KP)

TeMmpsr:

- PacueT nmapameTpoB NOJIYIPOBOJHUKOBOIO BBIIPSIMIISIOIIETO 101

- PacdeT mapameTpoB OIyIPOBOJHUKOBOIO OUIIOISAPHOIO TPAH3UCTOPA
- PacueT mapameTpoB NOJIyIPOBOJIHUKOBOI'O TUPUCTOPA

- PacdeT nmapameTpoB IOIYIPOBOJHUKOBOIO COJIHEYHOT'O dJIEMEHTA
I'paduk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens 1-3 4-6 7-10 |11-13 | 14-15 | 3auerHas
Paszen 1 2 3 4 1, 2, 3, | 3ammura
KYpPCOBOTO 4,5 KYPCOBOTO
MPOEKTA MIPOCKTA
O0BeM 10 20 20 20 30 -

pazzneina, %

Brimonnennsiii | 10 30 50 70 100 -

00BeM

HapacTaIOIUM

urorom, %

Howmep paszpnena

Pa3znen kypcoBoro npoekra

Pacuer MapaMeTpoOB IMOJYIIPOBOAHUKOBOI'O MaTCpHraJia

Pacuer TexHOIOTHUECKUX MapaMCTpPOB U3IOTOBJICHU an/I6opa

Pacuer MmaTemMaTnueckoil MOJIENIH MOTYNPOBOJIHUKOBOTO ITpHUOOpa

Pacuer OHEPICTUYICCKHUX 30H IOJYIPOBOJAHUKOBOI'O npn60pa

OB |WN| -

Pacuer BAX u BOX nosnynpoBoaHukoBoro npubdopa
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

3anaHupOBaHHBIE PE3YJIbTAThI

Howmep paznena qucuumiuus (B

OneHoyHOE CPEesICTBO

Konpr
00y4eHUs TTO TUCIUILINHE COOTBETCTBUHM C 11.3.1) (THII 1 HAUMEHOBAHUE)
UH/INKaTOPOB
(B cOOTBETCTBUU C pazzesoM 1) 1/2|3]4]5]6]7]8
3HaTth:
npuHiunsl padotsl UMC N-1nx-1 + | Konrposasnas pabora/Konrponbnas pabora Ned
MIPUHITUIIBI pa0OTHI U 00JIaCTH Kontponbnas padora/KonTpoasHas padora Ne3
[IPUMEHEHUS [IOJYIIPOBOAHUKOBBIX NA-1nk1 +
prbopoB Ha ocHoBe MOII cTpykTyp
MIPUHIIMITEI pa0OTHI B 00JIaCTH KonTponbras padora/KonTposibHas padbora Ne3
MPUMEHEHHS TIOJTYIIPOBOTHUKOBBIX
P YHPOBOA Jlaboparopuas pabota/JlabopaTtopHas pabota No4.
TUPHUCTOPOB U111 + "
CCIIEIOBAaHUE CTATUYECKUX XapPAKTEPHUCTUK
MOJIYIIPOBOTHUKOBOT'O THPUCTOPA, HE TIPOBOISIIIETO B
00paTHOM COCTOSIHHH
MIPUHIIMITEI pa0OTHI B 00JIaCTH KonTponbras padora/KonTposibHas padbora Ne3
MPUMEHEHHS OHMITOJISIPHBIX
P P WJI-1 + JlaboparopHnas pabota/JlabopaTopHas padora No3.
TPaH3UCTOPOB IIK-1
HccnenoBanmne cTaTHYECKUX XapaKTEPUCTHK
KPEMHHEBOTO OUMOJISIPHOTO TPAH3UCTOPA
OCHOBBI TEXHOJIOTHYECKHX METOJIOB KonTponbnas padota/KontponbHas padora Ne2
CO3/IaHUS MTOJYIPOBOTHUKOBBIX N-1nx-1 +
prudopoB
IMPUHIUIBI pabOTHI M 0071aCTH Konrtponsnas pabora/Konrponbnas padora Nel
MPUMEHEHHUS TTOJTYTIPOBOTHUKOBBIX
P YHPOBOZ WJI-1nk1 + + Kontponbnas pabora/KonTponsHas padora Ne2
npuOOpPOB, COAEPIKAMX OAUH P - N
epexoJy
¢dusznyecKkre U MaTeMaTHYeCKue MOJCIH JlaboparopHnas pabota/JlabopaTopnas padorta Nel.
BBIPSMIISIIOIINX CBOMCTB HccnenoBanue cTaTHYECKUX MMApaMETPOB
MOJIYIIPOBOTHUKOBBIX MTPHOOPOB 1 KPEMHUEBBIX U TEPMAHHUEBBIX TMUOIOB B 3aBUCUMOCTH
W-1nka + | +

OT TeMIEPaTypPbl

JlaGopatopHas pabora/JlaboparopHas padota Ne2.
VMccnenoBanue CTaTHYECKHUX MTapaMeTPoOB
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KPEMHHEBBIX CTAOMIMTPOHOB B 3aBUCUMOCTH OT
TEMIEPATYPhI

OCHOBHBIC COOTHOIIICHUS
TIOJTYTTPOBOTHUKOBOM 3JICKTPOHHKH,
UCIIOJIb3YEMBIC TIPH MPOCKTUPOBAHUHT
puOOPOB

NJI-1nk-1

PacuerHo-rpaduueckas padora/Pacuernoe 3aganue

TectupoBanue/Tect
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
6 cemecTp

Dopma peanuzanuu: [TucemenHas padora
1. KontponpHas padota Nel (KonTpoasHas padora)
2. Kontponbnas padora Ne2 (KonrponbHas pabora)
3. Pacuetnoe 3ananue (PacuerHo-rpadudeckas padora)
4. Tect (TecTtupoBanue)

7 cemecTp

Dopma peanuzanuu: 3aniuTa 3aaaHUSA
1. JJaboparopHas padota Nel. McciiejoBanue ctaTHUECKUX MApaMETPOB KPEMHHEBBIX U
repMaHUEBhIX JUOJIOB B 3aBUCUMOCTH OT TeMmeparypsl (JlaboparopHas padoTa)
2. JlJaboparopHas pabota Ne2. HcciiejoBaHue CTaTHUECKUX MAPaMETPOB KPEMHHEBBIX
CTaOWJIMTPOHOB B 3aBUCUMOCTH OT TeMmrepaTypsl (JlabopaTopnast pabota)
3. JIaboparopHast pabota Ne3. VcciieoBaHue CTAaTHUSCKUX XapaKTEPUCTUK KPEMHHUEBOTO
ounossipaoro Tpansucropa (Jlaboparopuas padbora)
4. JlaboparopHas padota Ned. VccienoBaHue CTaTUYECKUX XapaKTEPUCTHK
MOJIYTIPOBOJJHUKOBOT'O TUPUCTOPA, HE IPOBOASILEr0 B 00paTHOM cocTosiHuM (JIabopaTopHas
pabora)

Popma peanmzanuu: [TucemenHas pabora
1. KonrponbHas padota Ne3 (KonTpoasHas padbora)
2. KontponbHas padota Ned4 (KonTponsHas pabota)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLMILINHEI SBIISETCS NPUIOKEHUEM A.
bannbHO-peldTHHTOBas CTPYKTYpa KypcoBOil paboThI SBIISETCS pUIIoKeHUEM b.

4.2 IlpoMe:xyTOUYHasI aTTECTALUSA 10 AMCHMUILJIMHE

Oxsamen (Cemecmp Neb)
Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME IS
crtynento HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

Oxzamen (Cemecmp Ne7)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OaIbHO-PEHTHMHIOBOM cHUCTEME AJis
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTAIIMOHHOMN COCTaBIISIFOIIMX.

Kypcosaa paboma (KP) (Cemecmp Ne7)
Onenka 3a KypcoBylo paOoTy ompezaensercs B cooTBeTcTBUM c [lonoxeHuem o OamuibHO-
peiiTuHroBoi cucteme uist cryaentos HUUY «MOW»

Ipumeuyanue: OneHOYHBIE MAaTEPUAITBI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYEHUE JUCLHUIIJINHBI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. Ctunsbanc, JI. C. ®uzuka noxynpoogauukos / JI. C. Ctunsbanc . — M. : CoBeTckoe paauo, 1967
.—451 c;

2. Pocano, JI. ®uzmndeckast 3J€KTpOHUKA U MUKPOIEKTPOHUKA : miep. ¢ uctl. / JI. Pocago . — M. :
Bricmag mkoma, 1991 . — 351 c. - ISBN 5-06-000820-7 .;

3. ITaceiakoB, B. B. [TonynpoBoHUKOBEIE IPUOOPEI : yaeOHOE TOCcOOMe /ISt BY30B 110
HarpaBjeHuIo "DIeKTpoHnka U MUKpodiekTpoHuka" / B. B. [Taceiakos, JI. K. Yupkun . — 9-e usm.,
ctep . — CII6. : Jlanw-IIpecc, 2009 . — 480 c. — (Yuebuuku ams By3oB. CrienuanbHas TUTEPATYpa) . -
ISBN 978-5-8114-0368-4 ;

4. Crenanenko, M. I1. OCHOBBI TeopuH TPaH3UCTOPOB U TpaH3UCTOpHBIX cxeM / . I1. CtenaneHko .
— 4-¢ w3 ., mepepad. u gon . — M. : Dueprus, 1977 . — 672 c.;

5. 3u, C. ®u3uka noxynpoBoIHUKOBEIX prbOopoB : B 2 ku. Ku.1 : mep. ¢ anrn. / C. 3u . — 2-e u3n.,
nepepad. u gom . — M. : Mup, 1984 . — 456 c.;

6. lllanumosa K. B.- "®u3uka nonynpoBoguukos", (4-e usa., crep.), U3narensctso: "Jlanp",
Canxrt-Ilerepoypr, 2010 - (384 c.)
https://e.lanbook.com/books/element.php?pll_cid=25&pll_id=648;

7. Kypnocos, A. . TexHoi0THs MPOU3BOACTBA MOJIYIPOBOIHUKOBBIX IPUOOPOB U MHTETPAIbHBIX
MHUKpOCXeM : YueOHoe mocobue i BY30B 10 crienuanbHOCTIM "TlonynpoBoHUKH 1
muanektpuku" u "llomynposoguukossie mpubopsl” / A. U. Kypuocos, B. B. IOaun . — 2-e u3n.,
nepepad. u gon . — M. : Beicuias mkona, 1979 . —367 c.;

8. Pacuer anexktponHbix cxeMm. [Ipumeps! u 3amaun : yaebHoe mocodue st BTy30B / . U.
W3btopoBa, [u ap.] . — M. : Beiciias mkona, 1987 . — 335 c.;

9. byp6aeBa, H. B. COopHuK 3a/1a4 110 IOTYIIPOBOJHUKOBOM 3IEKTPOHUKE : ydeOHOe mocodue Ass
BYy30B 10 HanpasieHuto "MudopmaTrka u BeraucnutensHas texuuka" / H. B. Byp6aesa, T. C.
HuenpoBckas . — M. : ®uzmatiut, 2006 . — 168 c. - ISBN 5-922104-02-0 .;

10. I'punuenkos, . B. MatemaTudeckas jJoruka 1 TEOpHUs aJIrOPUTMOB JIJIsi TPOTPAMMHUCTOB :
yueOHoe rmocodue sl By30B 10 crienuanbHocTu "[Iporpammuoe oGecrieueHre BEIYMCIUTENbHOM
TEXHUKU ¥ aBTOMAaTU3WPOBAaHHBIX cucteM" HampasieHus "MHpopmaTuka U BEIYUCIUTEIbHAS
texauka" / JI. B. 'punuenkos, C. U. [lorouxwuii . — M. : KaoPyc, 2017 . — 206 c. - ISBN 978-5-406-
05421-5 ..

5.2 JIunieH3MO0HHOE ¥ CBOOOIHO PacpocTPaHseMoe NPOrpaMMHoOe obecreyeHHe:
1. Office;

2. Windows;

3. MathCad.

5.3 UuTepHeT-pecypcsl, BKJIOYas nNpodeccuoHATbHbIE 0a3bI TaHHBIX U HH(POPMAIIHOHHO-
CIIPABOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. HayuHnas 3jekTpoHHasi 6uéauoreka - https://elibrary.ru/

3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3a nanabIx Scopus - http://www.scopus.com

5. Dnexkrponnas oudmorexka MOU (36 MOMU) - http://elib.mpei.ru/login.php

6. ITopTan oTKpHITHIX AaHHBIX Poccuiickoii @enepanum - https://data.gov.ru

7. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PO -
https://rosmintrud.ru/opendata

8. ba3a oTKpBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA U
connagbHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOro pa3BuTus PO -
http://www.economy.gov.ru
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10. ba3a oTKpbITBIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemenus

Homep aynuropun,
HAHMCHOBAaHHE

OcHalmenue

OTCYTCTBYET
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

duzuka IMOJYIIPOBOJHHUKOBBIX HpI/I60pOB N MHTCTPAJIBHBIX CXCM

(Ha3BaHME AUCIUILINHBI)

6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1
KM-2
KM-3
KM-4

Tect (TectupoBanue)

Pacuetnoe 3ananue (PacuetHo-rpadgudeckas padbora)
Konrponsnas padora Nel (Konrponbaas padora)
Kontponbnas padora No2 (KontponbHas paboTa)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howmep Pa3gen nucuuImInHb! KM: 1 2 3 4
pasjena Henens 3 5 9 15
KM:
1 OcHOBBI (PM3HUKHU TOTYITPOBOIHUKOB U
TIOJTYTIPOBOTHUKOBBIX TPHOOPOB
11 OcHOBHBIE COOTHOUICHHUSI MTOTYIPOBOAHUKOBON + +
' AIIEKTPOHUKHU
19 OcHoBHBIE CBOICTBA MOTYIPOBOIHUKOB U TPUOOPHI HA X + +
' OCHOBE
2 KoHTakTHBIE ABICHUS
21 CTpyKTypa MeTall — IMOJYIPOBOJIHHUK ¥ MMPUOOPHI HA HX + +
' OCHOBE
2.2 p — n epexon + +
3 OCHOBBI TEXHOJIOTHH ITPOU3BOJICTBA TIOTYITPOBOTHUKOBBIX
npubopoB
31 Oco0eHHOCTH CTPYKTYPHI U TEXHOJIOTUU U3TOTOBIICHUS 4
' MOJTYTIPOBOTHUKOBBIX TPUOOPOB
4 [TosrynpoBOTHUKOBBIE TPUOOPHI, COAEPHKAIINE OJUH P — N
nepexont
4.1 Bu bl nosrynmpoBOAHUKOBBIX THOI0B + +

Bec KM, %: | 10 30 30 30

7 cemecTp

l'[epequb KOHTPOJIbHBIX MQpOIIpI/IﬂTI/Iﬁ TEKYIICTr0 KOHTPOJIA yCI€EBAEMOCTH MO AUCHUIIJIMHE:

KM-5

KM-6

KM-7
KM-8

JlaGopatopHas pabota Nel. MccienoBanue CTaTHYECKUX NMapaMeTPOB KPEMHHUEBBIX U
T€pPMaHUEBBIX TMOJ0B B 3aBUCUMOCTH OT Temneparypsl (JlabopaTopHas pabora)
JlaGopatopHas pabota Ne2. VMccnenoBaHne CTaTHYECKUX MTaPaMETPOB KPEMHHEBBIX
CTaOWJIMTPOHOB B 3aBUCUMOCTH OT TeMmriepaTypsl (JlabopaTopnast pabota)
Konrtponsnas padora Ne3 (KonrposabHas padora)

JlaboparopHnas padota Ne3. HccrnenoBaHue cTaTHYECKUX XapaKTEPUCTHK KPEMHHUEBOTO
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ounosisipHoro Tpansucropa (Jlaboparopuas padora)

KM-9 JlaGopatopHas pabora Ned. VMccnenoBaHue CTATHUECKUX XaPAKTEPUCTUK MOIYIIPOBOTHUKOBOTO
THPHUCTOPA, HE TIPOBOIAIIETO B 00paTHOM cocTossHuM (JIabopaTopHas padoTta)

KM-  KonrponsHas padora Ne4 (KonrponbHas padora)

10

Bua npoMexkyTouyHoil arTecTauMu — JK3aMEH.

WNunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen aucuurmuimabl KM: > 6 ! 8 9 10
pasiena AT AER Henens 3 | 6 | 8 |10 | 13| 15
KM:

[TomynpoBOTHUKOBBIE IPUOOPHI,

1
coJepxalye asa 1 6osee p — n nepexoja
11 bunosnsipHbie TpaH3UCTOPBI + +
1.2 IToyripOBOTHUKOBBIE THPUCTOPHI + +

2 MOII cTpykTypsl

2.1 MOII xonaencarop +
2.2 [TonieBble TpaH3UCTOPHI +
2.3 [Tpubops!I ¢ 3aps0BOI CBA3bIO +

BnusiHue BHEIIHUX BO3/IEHCTBUI Ha paboTy

3 TIOJTYTIPOBOTHUKOBBIX TPHOOPOB
31 BnusiHue BHEIIHUX BO3/IEHCTBUI Ha paboTy + +

) TIOJIYITPOBOTHUKOBBIX TPHOOPOB

4 HHTerpaibHble MUKPOCXEMBI
4.1 NMC B MUKpO3JIEKTPOHUKE + +
4.2 [TaccuBasble dinementsl UMC +
4.3 bunonspusie UMC +
4.4 NMC na ocnoe MOII ctpykTyp +

Bec KM, %: | 15 15 20 15 15 20
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IIpuio:xkenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

duzuka IMOJYIIPOBOJHHUKOBBIX HpI/I60pOB N MHTCTPAJIBHBIX CXCM

(Ha3BaHME OUCIUILINHBI)

7 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUSATHI TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH IO KYpPCOBOM

padore:

KM-1 KMI
KM-2 KM2
KM-3 KM3
KM-4 KM4
KM-5 KMS5
KM-6 KM6

Bujx npome:xyTouHoii arrecranmu — 3amura KP.

Wunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pasnen xypcoBoro KM: 1 2 3 4 5 6
paznena MIPOEKTa/KypCcOBOM pabOThI Henens 3 6 10 13 15 15
KM:
1 Pacuer napameTpoB noaynpoBOJHUKOBOTO + +
MaTepuaia
2 Pacuer TeXHOJIOrHYECKNX TTapaMeTPOB 4 +
U3rOTOBJIEHUs Tpubopa
3 Pacuetr maTemaTnyeckoit Mmoaenu + +
HOJIYIIPOBOJIHUKOBOIO IpUOOpa
4 PacueT sHepreTnyeckux 30H + +
MOJIYTIPOBOJJHUKOBOT'O Mpubopa
5 Pacyer BAX 1 BOX nonynpoBoIHUKOBOTO + +
npubopa
Bec KM, %: | 10 20 20 20 20 10
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