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BKJIIOYasi:
KontpoabsHnas padora
PacuerHo-rpaduueckas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH
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Mocksa 2019




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu 3e3nH [.A.
[IpenomaBaTelib NaerTbnratop Re7522a00-ZezinDA-basdbd73 H.A. 3e3un
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHL w Ceenennn o enagensue L3N M3K
00pa3oBaTelbHOMI T—— Eapnrios AL
POTrpaMMBI WaenTumratop Rag8e1318-BarinovAD-T138ecaf Al BapI/IHOB
(IOJDKHOCTD, ydeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)
3BaHHE)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
o Ceeaenun o Bnagensue L3N M3K I/I H
3aBCI[YIOIJ_II/II/I . L i Bhanenel, MWPOLIHWKOBa W.H. o
BBIITYCKAIOIIEH Ka(be,HpBI * Mal + Wpentupukatop  Rd1db27a5-MiroshnikovalN-70caf8 MI/IPOH_IHI/IKOBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)

3BaHHE)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Leab ocBOeHUs1 AUCHUILUIUHBL. YTIyOIEHHOE H3ydeHrne (PU3NUECKUX OCHOB U MPUHIIUIIOB PabOThI
MOJIEBBIX MOJYITPOBOJIHUKOBBIX MPHOOPOB U KOMIIOHEHTOB MHTETPATBHBIX CXEM, OCHOBHBIX MAapaMETPOB
U XapaKTEepUCTUK, 00JIaCTU IPUMEHEHHUS

3agaum QU CHUIITTHHBI

- pa3BUTHE CIIOCOOHOCTH YUUTHIBATh (PU3NYECKUE OCHOBBI PAOOTHI MOJIEBBIX MMOIYIPOBOIHUKOBBIX
nprOOPOB U MHTETPATBHBIX CXeM, IPUMEHIEMBIX B IPHOOPAX U YCTPOUCTBAX ANEKTPOHUKHU U
HaHORJIEKTPOHUKH;

- OCBOEHHE CIIOCOOHOCTH CTPOUTH MPOCTeHIINe (PU3NYECKHEe U MaTeMaTUYECKHE MOJICIIN TIOJIEBBIX
MOJIYTIPOBOJHUKOBBIX MTPUOOPOB M HHTETPATILHBIX CXEM, a TAK)KE UCIOJIb30BaTh CTAH/IaPTHbHIE
IIPOrPaMMHBIE CPEICTBA UX KOMIIBIOTEPHOTO MOJEIMPOBAHNUS;;

- pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBAHHO BHIOMPATh M pPEaIM30BbIBATh HA MPAKTHUKE
3 PEKTUBHYIO METOAMKY SKCIIEPHUMEHTAILHOTO UCCIIEIOBAHMS TAPAMETPOB U XaPaKTEPUCTUK
MOJIYTIPOBOTHUKOBBIX MTPUOOPOB U UHTETPATIBHBIX CXEM;;

- pa3BUTHE TOTOBHOCTY aHAJIM3UPOBATh U CUCTEMATU3UPOBATH PE3YJIbTAaThl UCCIIEI0BAHUM,
MPEACTABIISTh MATEPUAIIBI B BUJE HAYUYHBIX OTYETOB.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox u HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIETEeHL MU HHJAUKATOPA JOCTUKEHUS
KOMIICTCHIIUU
[TK-1 Cniocoben NJ-1nk-1 JlemoHcTpupyet SHATB.
y4acTBOBaTh B 3HAaHKE IPUHLIUIIOB pabOTHI, - METOZbI OIITUMHU3ALUHU TIapaAMETPOB
MPOEKTUPOBAHUU (UBUYECKUX U HOTYNPOBOIHUKOBBIX ITOJIEBBIX
IIOJIYIIPOBOIHUKOBBIX MaTEeMaTHYeCKUX MOJEIIEeH TpaH3UCTOPOB,
pr6OpOB OCHOBHEIX - OCHOBHBIE (PH3UYECKHUE MPOLIECCHI,
TIOJTYIIPOBOXHHKOBBIX ONpEAEIAIOINE TapaMeTPbl U
npruGopoB MaTeMaTHUYeCKUe MOJIEH TOJIEBBIX
TPaH3UCTOPOB.
YMETh:
- OLIEHMUBATh MapaMeTpbl MOJENEN
MOJIYIIPOBOJTHUKOBBIX TPHOOPOB;
- CO371aBaTh MO/JIEJIN MOJIEBBIX
MOJIYITPOBOJTHUKOBBIX TPUOOPOB.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHaNbHOW —00pa3oBaTelbHOI  mporpamme
MuKpo3neKTpOHUKa U TBEpAOTeNbHast anekTpoHuka (nanee — OIIOII), nHanpaBieHus MOATOTOBKH
11.03.04 DrnexTpoHMKa ¥ HAHOMIEKTPOHUKA, YPOBEHb 00pa3oBaHMA: BbICIIeE 0Opa3oBaHUE -
OaxanaBpuar.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarel 00yueHUs, MOIy4SHHbIE IPU OCBOEHUH HUCHUIUIMHBI, HEOOXOAUMBI IPU BBIOJTHEHUN
BBIITYCKHON KBaTH(PUKALIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TTOHSTHS. 12 7 4 - 4 - - - - - 4 - IToozomogka k ayoumopuvim 3auamusm: [1]
1.1 OCHOBHbBIC TIOHSTHS. 12 4 - 4 - - - - - 4 - c. 45-132
H3yuenue mamepuanog iumepamypnoix
UCIOYHUKOB:
[2], c. 45-132
2 [Ipocreiinme noyiesbie 12 4 - 4 - - - - - 4 - Ilodzomoska Kk ayoumopnvim 3auamusam: [1]
pudopsI c. 254-300
2.1 IIpocreiimue nosesbe 12 4 - 4 - - - - - 4 - Hzyuenue mamepuanog 1umepamypHsix
pUOOPEI UCHOYHUKOG:
[2], c. 254-300
[4], c.25-36
3 Monenu noneBbrx MC 50 10 - 16 - - - - - 24 - Iloozomoseka Kk ayoumopnvim sausmusm: [1]
3.1 Monenu noneBbix MC 50 10 - 16 - - - - - 24 - c. 133-190, 410-428 [2] c. c. 25-36
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[2], c. 133-190, 410-428
[3], c. 25-36
4 HNC Ha OCHOBE TIOJIEBBIX 50 10 - 16 - - - - - 24 - IToozomoseka k ayoumopuwvim 3auamusm: [1],
TPaH3MCTOPOB c. 133-190, 410-428
4.1 | UC Ha ocHOBE HOJIEBBIX 50 10 - 16 - - - - - 24 - H3yuenue mamepuanog iumepamypHsix
TPaH3HUCTOPOB UCIOYHUKOB:
[2], c. 133-190, 410-428
5 TpaH3ucTopsl Ha 20 4 - 8 - - - - - 8 - Iloozomosxa Kk ayoumopnsim 3auamusm: [3],

OCHOBE ITHPOKO30HHBIX
MOJYIIPOBOTHUKOB U
TeTepPOIEPEX0/I0B.
OcobenHocTn
(YHKIIMOHAIBHO

c.223-233
I/I3vueuue mamepuaios aumepamypHslx
HCMOUNUKOG:

[1], c. 223-233




opueHtupoBanHbix MC

5.1 Tpan3ucTops! Ha 20 4 - 8 -
OCHOBE IIIMPOKO30HHBIX
MOJIYTIPOBOJJHUKOB U
reTepOIepeX0I0B.
OcobenHocTH
(yHKIMOHATBHO
opueHTrpoBaHHBIX C

OK3aMeH 36.0 - - - - 2 - - 0.5 - 33.5

Bcero 3a cemecTp 180.0 32 - 48 - 2 - - 0.5 64 335

97.5

Hroro 3a cemecTp 180.0 32 - 48 2 - 0.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii kKoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ochognbie noHsamusl.

1.1. OcHOBHBIE OHATHS.

CyTb  NOJNIYNPOBOJHUKOBOM  3JEKTPOHUKM —  YIPaBIEHHE  COINPOTUBIEHUEM  CJIOEB
HOJYIIPOBOJHUKOBBIX CTPYKTYp. JIBa cmocoba ynpaBieHMs — TOKOBBIH M IOJEBOW M THUIIBI
npuOOpoOB, peanu3ylomue 3TH JABa crnocoda. XapakTepHble JUIMHBI M BpeMeHa B (QHU3UKE
HOJYIPOBOJHUKOB U HOJIYIPOBOJHUKOBBIX IpUOOPOB. [loHATHE O KBa3MHEHTPalIbHOCTU. Y CIOBUE
BO3HUKHOBEHHUSI pN-IIEPEX0/la U €ro CBONCTBA (IOTEHUUAIbHBINA Oapbep, 3JIEKTPUUECKOE I0JIE Pn-
nepexozaa, EMKocTh pn-nepexona, BAX pn-nepexona). 'enepanus n pekoMOuHanus B 00jacTu
IIPOCTPAHCTBEHHOTI'O 3apsja pn-nepexoja. 30HHas JuarpaMma KOHTaKTa METaslI-IOJyINpPOBOIHUK.
BeinpsimutenbHble CBOWCTBA KOHTaKTa MeETaLI-MOTyHpoBOAHUK. Cuibl n3o0pakeHUs U 3¢ ¢exT
[Horrku. Cratnueckas BAX nuoma Hlortku. Omuyeckue KOHTakTbl. CTpPyKTypa OMMUYECKHUX
KOHTAKTOB U UX OCOOEHHOCTH..

2. Ilpocmetiwue nonesvie npubopol

2.1. Ilpocretiniye moyieBbie TPUOOPHI

[ToneBble TpaH3ucTtopsl ¢ ympasidoomuM p-n nepexogoM (JFET). CUT - tpaH3uctopsl.
[ToneBbie TpaH3ucTopsl ¢ ymnpasisomum O6apsepom Llortku (MESFET). IloneBsie TpaH3UuCTOPHI C
ynpasisitomieii MOIT  crpykrypoit (MOSFET). bunossipHble TpaH3UCTOpBI, YIpPAaBIISEMbIE C
nomotisio MOII crpyktyp (IGBT). TemnoBblie cBoiicTBa MONYPOBOIHUKOBBIX MprOOpoB. [lonarue
00 obnactu 6e30macHOi pabOThI MOIYIPOBOAHUKOBBIX IPUOOPOB..

3. Mooenu noaeswvix UC

3.1. Monenu nonessix MC

Onementsl MC, CTpyKTypHBIE W TONOJOTMYECKHE BapUaHThl pEAlM3aLUU  DJIEMEHTOB.
®uznyeckue MpoLecchl B TPAH3UCTOPHBIX CTPYKTYypax. DIJIEKTPUUYECKHE MOJIENH OUIMOJISPHOIO
TpaH3ucTopa. Pu3nuecKkue NpoLeccsl, KOHCTPYKIUU U Mozenu. [lapa3suTHele sIBIEHNS B TaCCUBHBIX
anemenTax MC. Mozenu 31eMEHTOB U IPEICTaBICHUS O METOAaX UACHTU(UKAIIMY [TapaMETPOB..

4. UC na ocrose noneswlx mMpar3ucniopos

4.1. IC Ha ocHOBE MOJIEBBIX TPAH3UCTOPOB

NC Ha OCHOBE NOJEBBIX TPAaH3UCTOPOB C YNPABIAIOLIMM p-h nepexonoM. Mozens mojaeBoro
TpaH3HUCTOpPa C MPOM3BOJIBHBIM TMpoduieM JerupoBanus kaHama. OnemeHtel MC ¢ MOII -
ctpykrypoil. Ilonessie Tpansuctops! g MOII UC. Monens MII tpan3uctopa. Ilognoporossie
xapaktepuctuku M/III tpan3ucropoB. D¢ dektsl cunpHoro noss B kanaine MJII TpaH3ucTopos.
Kopotkokananbubie apdextsr B MIII Tpansucropax. Iloamoporosesie Toku, 3hhekT MOAynsanuu
Oapbepa HCTOKa CTOKOBBIM HamNps>KEHHEM, HW3MEHEHHE IMOPOrOBOr0 HAMpPSDKEHUS. Y MHOXKEHHE
HocuTenell u 3apsagka okucia B MJII Tpansucrtopax. MHxekumoHHBIH mpoOoi. Dddext
aménkn» (tupuctopueiii 3dpdexr) B KMOII HC, metonpl ero monaBieHus. MacmraOHas
munuatiopuzanus B M/ UC u e€ npenensl. DPPeKkTsl Topsiuux HOCUTENEH B KOPOTKOKAHAIBHBIX
MJIT npubopax u MeToAbI TOAABICHHS 3THX Y ()EKTOB..

5. Tpansucmopul Ha 0CHO8E WUPOKO30HHbIX HOJYIPOBOOHUKO8 U 2emepOonepexo0os.
Ocobennocmu pyukyuonaibho opuenmuposarnnovix UC

5.1. TpaH3uCTOpPBI Ha OCHOBE MIMPOKO30HHBIX MOIYIPOBOJHUKOB U T€TEPONEPEXOJIOB.
OcoOenHocTy QYHKIMOHATBHO OpHeHTHPOBaHHBIX VIC



Bunonsipable MHTErpabHBIE CXeMbI Ha OCHOBE TreTepornepexoioB. Ocobennoct MC Ha ocHOBe
GaAs. bapeep Ilortku. WMHxkeKnus HEOCHOBHBIX HocuTened. IloyeBble TpaH3UCTOPHI C
rereponepexogamu. OcHOBHblE TUIbl KOHCTpykuuil. Henunelineie pesucropsl B UC Ha ocHoBe
GaAs. OcCOOEHHOCTH TOJIEBBIX TPAH3UCTOPOB HAa OCHOBE IIMPOKO30HHBIX IOJIYIIPOBOJHUKOB
(GaAs, SiC, AlGaN) no cpaBHEHHMIO C TpaH3HCTOpamMH Ha OcHOBe KpeMmHHs (Si). Monenb OByX
o0nacTeif, MOJieNIb C MOJHOCTbIO HACBIIIEHHOW CKOpOCThIO. [losieBble TPaH3UCTOpPHI C BBICOKOM
MOJBMYKHOCTBIO 3JIeKTpoHOB [IprOopel ¢ 3apsnoBoil cBA3BIO, (PU3MUYECKHE OCHOBBI PAOOTHI
OCHOBHBIE XapaKTEPUCTUKU, BEPXHAS M HIDKHAA pabodne 4yacToThl, 3((EeKTUBHOCTh MEPEHOCA.
®u3nKa IEMEHTOB CTaTUYECKONW NaMATH Ha OCHOBE CTPYKTYP METAIUI-IUIIEKTPUK-(IUIEKTPUK)-
IIOJIyIPOBOJHUK. OJIEMEHTHl NaMATH C JIABUHHOM HHXXKEKLUEH 3apsfa. OJIEMEHThl IaMATH C
JBYXCIOWHBIM AU3IEKTpUKOM. [Ipobaemsl anemenTHON 6a3bl aHanoroBeix MIC, HHTETrpaIbHBIX CXEM
LIATI-AIIII. Metoasl skCiepruMeHTAIBHOTO HcclienoBanus anemeHToB MC Ha cTtaguu pa3paboTku u
npou3BojacTBa. [IpuHIMOB W TpUEMBI Pa3pabOTKU TECTOBBIX CTPYKTYp 3JEMEHTOB, Y3JIOB U
MuKpocucteM. IIpencraBneHuss 00 aBTOMAaTU3MPOBAHHBIX CHCTEMaX AKCHEPUMEHTAJIbHBIX
UCCJIEJOBAaHUM 3JIEMEHTOB TECTOBBIX CTPYKTYP..

3.3. Tembl NpPaKTHYECKUX 3AHATHI
1. 1. KagectBennoe onucanue padorst MII1-Tpan3ucropa.;
2. 2. HTerpanbHble CXEMbl Ha OCHOBE IOJIEBBIX TPAH3UCTOPOB;;
3. 3. Mopenu moyeBbIX 3JIEMEHTOB U MPEICTABICHUS O METO/IaX WIACHTU(DUKAIIIH
apaMeTpoB;;
4. 4. TuddysnonHo-aperihoBoe MpudINKCHHIE, IPEISITB TIPUMEHUMOCTH;;
5. 5. Kunetrnueckoe ypaBHeHue bonbliMaHa, OCHOBHbIE IPUOIM)KEHUS U JJONYLIIEHNS B
Mozenax snementos MC;;
6. 6. dyHamMeHTanbHble ypaBHEHUs! (PU3MUECKUX MPOLIECCOB B 00BEME MOIYIPOBOIHUKOBON
CTPYKTYDBL;;
7. 7. MAII-Tpan3uctopsl; pacu€T BIXOAHbIX BAX;
8. 8. KoHTaKkThl MeTaII-MOIYIPOBOAHHUK;;
9. 9. Tupucropsr;;
10. 10. YacToTHBIE CBOWCTBA TPAH3UCTOPA;;
11. 11. [ToneBbie TpaH3UCTOPHI C TETEPONIEPEXOAAMM;;
12. 12. [loneBble TpaH3uCTOPHI ¢ ynpasistoumm pn-nepexoaoM (JFET);;
13. 13. IIpubopsI ¢ 3apsi10BOM CBSI3bI0. DJIEMEHTHI CTATHUECKON MaMsTH Ha OCHOBE CTPYKTYP
MeTaJII-TUANIEKTPUK | - TU3IEKTPUK2-TIOTYTIPOBOIHUK.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO
3.5 KoncyabTauuu

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

OHCHO‘IHOC CpEACTBO

3armmaHupOBaHHBIC PE3yAbTAThl 00YUEHUS IO TUCITUTUINHE Kompt JUCLUTUTMHEI (B (THIT ¥ HANMEHOBAHHUE)
(B COOTBETCTBUH C pa3aeiioM 1) HWHJIUKaTOPOB COOTBETCTBUHM € 11.3.1)
1] 2[3[4]5

3HaTth:
OCHOBHBIC (DU3UYECKHE MTPOLIECCHI, OTMPEACIISIONINE TTapaMeTPhI | V-l + KonTponbnas padora/KM-2
MaTeMaTHYeCKHe MOJIEJH MOJIEBBIX TPAH3UCTOPOB
METO/IbI ONTUMH3AIUH TTAPAMETPOB TIOTYITPOBOTHUKOBBIX TOJIEBBIX VJ-1rca + KonTponbras padora/KM-1
TPaH3UCTOPOB
Ymersb:
CO3/1aBaTh MOJICIIH TOJICBBIX TOTYITPOBOIHUKOBBIX IPHOOPOB PacuerHo-rpaduueckas

W/1-1nk-1 + +

pabora/KM-4

OIICHMBATH MapaMeTPbl MOJICJICH MOIYITPOBOIHUKOBBIX TPHOOPOB NI-1nk-1 + KonTponbras pabora/KM-3




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

dopma peanuzaiuu: BrimosHeHHE 3aJaHUs
1. KM-2 (KonTponbHas paboTa)

dopma peanuzaiyu: 3anura 3a1aHus
1. KM-4 (PacuetHo-Tpadudeckas pabora)

Dopma peanmzanuu: [IpoBepka 3aganus
1. KM-1 (KonTponbHas padboTa)
2. KM-3 (KoHTposbHas padora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
Oxzamen (Cemecmp Ne7)
OreHka BBICTABIISIETCS IO pe3ysibTaTaM dk3aMeHa ¢ yuétom cucteMbl BAPC.

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEPUAIbI 110 TUCIUILIIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. Crapocenbckuii, B. Y. ®usuka nonynpoBOAHUKOBEIX TPUOOPOB MUKPOIJIEKTPOHUKH : ydeOHOE
noco6ue st By30B 1o HarpasieHuto 210100 "DnexTpoHrka u MukpossiaexTponuka" / B. U.
Crapocenbckuii . — M. : FOpaiit, 2014 . — 463 c. — (OcHoBsI Hayk) . - ISBN 978-5-9916-0808-4 ;
2. TBeproTenbHas AIEKTPOHUKA : yueOHOe 1mocolue il By30B 110 HalpaBieHUIO "DIIEKTPOHUKA U
MuKpossiekTponuka" / 3. H. Boponkos, [u ap.] . — M. : AKAJIEMUA, 2009 . — 320 c. — (Beiciee
npodeccuonansHoe oopazoBanue) . - ISBN 978-5-7695-4618-1 .;

3. lllanumoga, K. B. ®usuka nonynpooanukos : yuebHuk / K. B. llanumosa . — 4-e u3n., crep . —
M. : Jlanb-IIpecc, 2010 . — 400 c. — (YueOnuku amst By30B. CrienmanbHas muteparypa) . - ISBN
978-5-8114-0922-8 .;

4. lllanumona K. B.- "®dusuka nomynpoBogHukos", (4-e u3n., crep.), M3parensctso: "Jlanp",
Canxkr-IlerepOypr, 2021 - (384 c.)

https://e.lanbook.com/book/167840.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. SmathStudio;

2. Libre Office;

3. OC Linux;

4. GNU Octave.



5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHATBHBIE 0a3bl JaHHBIX H HH(POPMAILIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. DuekTponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMenieHus

Y4eOHbIC ayAUTOPUH IS
MIPOBEICHUS JICKITMOHHBIX

3aHATHUH U TEKyIIEro
KOHTPOJIS

VY4eOHbIC ayAUTOPUH IS
MPOBEICHUS TIPAKTHYECKUX

3anstuit, KP u KII

Y4eOHbIC ayAUTOPHH IS
IPOBEICHUS MPOMEIKYTOYHOM
aTTeCTalnu

Homep ayauropumn, OcHanenue
HaAauMEHOBaHUue

K-102a, YueOnas mapTa, CTyJ, IOCKa MeJIoBasi, HOYTOVK,

ayIUTOPUS KOHJIULIMOHEP, TEJIEBU30P
K-102, YuebHnas mapTa, CTyJ, IOCKa MeJIoBasi, HOYTOVK,

aAyIUTOPUS KOHJIULIMOHEP, TEJIEBU30P
K-102a, YueOnas mapTa, CTyJ, T0CKa MeJIoBasi, HOYTOYK,

aAyIUTOPUS KOHJIUIIMOHED, TEJICBU30P
K-102, YuecOnas napra, CTyJq, JOCKa MeJloBasi, HOyTOYK,

aAyIUTOPUS KOHJIUIIMOHED, TEJICBU30PD

K-105/1, CTOJI, CTOJI JUISl OPTTEXHUKH, CTOJ
KomnbrorepHblit KOMIBIOTEPHBIN, CTYJI, JOCKA MEJIOBAs,
KJ1acc MYJIbTUMEAUNHBINA TPOEKTOP, KOMIIBIOTED
MIEPCOHAJIbHBIN, KOHAUITMOHED

K-105/2, CTOJI IIPETNO/IaBaTelIs, CTOJ

KomnbrorepHblit KOMIBIOTEPHBIN, CTYJI, JOCKA MEJIOBAs,
KJ1acc KOHJTUITHOHED

K-102a, Yuebnas napTa, CTyJq, JOCKa MeJIoBasi, HOYTOVK,

ayJIuTOpus KOHJIUITUOHED, TEICBU30D
K-102, YucOnas napra, CTyJq, J0CKa MeJoBasi, HOyTOYK,

aAyIUTOPUS KOHJIUIIMOHEP, TEJIEBU30P

ITomentenus miis
KOHCYJIbTUPOBAHUS

K-109/2, Kabuner
COTPYJIHUKOB Kad.
"3I/IH"

CTOJ, CTYJ, KA /U1 JOKYMEHTOB, HIKad
IJId XpaHCHHA MHBECHTAPs, CTOJI
MUCbMEHHBIN, TUTUIOMHBIE U KypCOBBIE
paboThI CTYJIEHTOB

[TomereHus st XpaHEHUs
o0opy0BaHus U y4eOHOTO

HWHBCHTAPs

K-115, Cxnan kad.

"3I/IH"

CTeJUIaX, MHBEHTAph YUeOHBIN
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IIpunoxenne A

BAJIJIbHO-PEUTHHI OBASI CTPYKTYPA JUCHUILIMHBI
Ousznka MII-cTpykTyp

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 KM-1 (KontposnbHas paboTa)
KM-2 KM-2 (KontposbHas paboTa)
KM-3 KM-3 (KontposbHas paboTa)

KM-4 KM-4 (PacuerHo-rpaduueckas padboTa)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM-
Howep Paznen qucuumimnbl KM: L 2 3 4
paznena AT e Henens 4 8 12 16
KM:
1 OCHOBHBIE IOHSATHS.
11 OCHOBHBIE TTOHSTHSL. +
2 [Tpocreiiue noseBbie IpUOOPHI
2.1 [Tpocreiimune noseBbie IPUOOPHI +
3 Monemn nonessix UC
3.1 Mopnenu nonessix M1C +
4 N C Ha ocHOBE NOJIEBBIX TPAH3UCTOPOB
4.1 N C Ha ocHOBE MOJIEBBIX TPAH3UCTOPOB +
TpaH3uCTOPHI HA OCHOBE HIMPOKO30HHBIX MOJIYITPOBOIHUKOB
) u rereporepexo1oB. Oco0eHHOCTH (QYHKIIMOHATBHO
opuentupoBaHHbix C
TpaH3UCTOPHI HA OCHOBE MIMPOKO30HHBIX MOIYITPOBOTHUKOB
5.1 U reteporepexo1oB. Oco6eHHOCTH (PYHKIIMOHAIBHO +
opueHTtnpoBaHHbIX C
Bec KM, %:| 10 | 20 | 20 | 50
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