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2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa
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HNnasi koHTaKkTHas padoTa
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IK3aMeH

2 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
Bnageneyu Omutpues A.C.
HpeHOI[aBaTeJIL NaeHTUdMKaTOp R8d0ce031-DmitriyevAS-aaaeae? A.C. J_IMI/ITPI/IGB

(LOIKHOCTB) (moamucs) (pacmudpoBKa MOIIHCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K
PykoBogutens RO manene OMnTpnes AC.
00pa3oBaTeILHOM MPOrpaMMbI * Mol - Vaerragmearop __|RBJ0CE03 L-DMitrlyevAS-aaacae? A.C. Imutpuen
(OIKHOCTB, YUCHAsI CTEIICHb, YICHOE 3BaHUE) (mozmucs) (pacuudpoBka
TIOJIITHCH)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
o o CseneHva o snagensuye L3N M3K
3aBeI[y10HlI/II/I BBIITYCKAarOIICH Bnagenes, My3uHa f0.10.
Ka(bez[pbl NaeHTUdMKaTOP ReB6e9a56-Puzina-4d2acadl IO,IO, HYSI/IHa
(OIKHOCTB, YUCHAsI CTETICHb, YICHOE 3BaHUE) (mozmucs) (pacmudpoBka
TIOJIITHCH)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Lear ocBoeHHsi IMCHUIUIMHBI. CHCTEMATH3allUsl TIOJYUYCHHBIX TIPH H3YYEHHUH 0a30BbIX
JUCITUIIMH CIICMATBbHOCTH 3HAHUM O COBpeMeHHBIX ceHcopax MOMC, HOMC u OuoceHcopax,
0COOCHHOCTSIX MX Pa3pabOTKU M MCIIOJIb30BaHUS, NMPHOOPETCHNE HABBIKOB BBHIMOJHEHUS WH)KEHEPHBIX
PACUCTOB AJId pCHICHUA KOHKPCTHBIX MPUKIIAJHBIX 3a1a4

3agaun TUCHHIIHHBI

- U3y4eHHue MeTo10B onucanus coppeMeHHbIXx MOMC nu HOMC ycrpoiicTs;
- U3yYCHUE CBOWCTB, CIICM(UKHA ONTUCAHU U TpuMeHeHuH mporieccoB B MOMC u HOMC B

DHEPIeTUKE;

- an06peTeHHe IMPAaKTHYCCKHUX HABBIKOB 000CHOBaHHUS KOHKPETHBIX MCTOANYCCKUX pemeHHﬁ IpH
pa3pa60TKe TCXHOJIOTHUYCCKUX IMPOLCCCOB U paCyYCTax CXCM.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cniocoben
aHAJIM3UPOBATH U
MOJIEIUPOBATh (PU3HUECKHUE

W/1-4nk-1 3HaKoM C
0COOEHHOCTSIMU
TEXHOJIOTUYECKHX TPOIECCOB,

3HATh:
- OCHOBHBIE THIIBI U 3JIEMEHTHI HAHO- U
MHUKPO3JIEKTPOHHBIX YCTPOUCTB,

MPOIECCHI B AJIEMEHTaX MPOTEKAIOIINUX B DJIEMEHTAX ycrpoiicte MCT u HCT.

JHEPreTUYECKOro HHEPreTUYECKOro

000opynoBaHus o6opyioBaHus crenuanbHoro | YMCTh:

HAa3HAYCHUSL. - OCYIIECTBIISATh OUCK U aHAJM3HPOBATh

HAYYHO-TEXHHUYECKYIO0 HH(POPMAIIHIO O
NpUHIMIAX QYHKIIMOHUPOBAHUS,
KOHCTPYKIMSAMH U TEXHOJIOTHAMH.

IIK-3 T'oToB W/1-1nk-3 Bnaneer ciocobamu | 3HaTh.

CaMOCTOSATENIBLHO perieHus pU3nKo- - OCHOBHBIC METOBI ITOTYyICHUA 1

ONpPENENATh HAIPaBICHUE U
XapaxkTep MpOBOIUMBIX
WCCJIEI0BAHUH, YIUTHIBATh
COBPEMEHHBIEC TEHICHLIUU
Pa3BUTHUS HAHOPA3MEPHBIX
CUCTEM U YCTPOMICTB

TEXHUYCCKHUX U WHIKCHCPHBIX
mpo0JsieM B COBPEMEHHBIX
HAaHOPa3MEPHBIX CUCTEMAX U
YCTpPOMCTBAX

00paboOTKH AJIEMEHTOB HAHO- U
MHUKPO3JIEKTPOHHBIX YCTPOUCTB,
yctporicteB MCT u HCT.

YMETh:
- CaMOCTOSITENIBHO pa30upaThCs B
METOJIMKAX UCCIEA0BAaHNUs YIEMEHTOB
yCTpOI\/JICTB 1 YMCTb MIPUMCHATH UX IJId
pEeILIeHNs TOCTAaBIEHHON 3a/1a4H;

- BBITIOJIHATb HAYYHBIC HCCIICAOBAHHA B
00J1aCTH IPOEKTUPOBAHUS U CO3/IaHUS
MOMC u HOMC.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

Hanorexnonorun u HaHoMmaTepuaisl B sHepretuke (ganee — OIIOII), nanpasnenust moarorosku 14.04.01
SnepHas PHEpPTeTHKA U TeTUTO(H3HKa, YPOBEHb 00pa30BaHUs: BICIIEE 00pa30BaHKE - MarUCTPaTypa.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3HaTh 3JIEMEHTHI U IPUOOPHI HAHOTEXHOIOT U
- 3HaThb MIEKTPOTEXHUKA U JIEKTPOHUKA

- 3HaTh KBAHTOBAs U ONTHYECKAs HJIEKTPOHUKA




- 3HAaTb MaTCPpHUAJIOBCACHUC U TCXHOJIOTHA KOHCTPYKIIMOHHBIX MATCPpUAJIOB
- 3HaTh (1)I/ISI/IKO'XI/IMI/I5I HaHO4YaCTHUI U HAHOMATCPUaJloB
- 3HAaTb UCCJICAOBAaHUC ITIOBCPXHOCTHU B YCIIOBUAX BAKyyMa

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBaTH(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COJAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

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 OcHoest MOMC. 26 2 8 - 8 - - - - - 10 - Camocmosamenvnoe usyuenue
[TpeobpaszoBatenu meopemuueckozo mamepuana: Visyaenue
(bu3HUCCKUX BETUYUH JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
1.1 OcuoBet MOMC. 26 8 - 8 - - - - - 10 - "Ocuobel MOMC. IIpeobpa3oBareru
IIpeobpazoBatenu ¢busndeckux BeIMIuH"
(bu3nUecKUX BETUINH H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:
[1], 32-47
[2], 19-38
[3], 39-58
[4], 39-58
2 XUMHIYECKUE U 14 4 - 4 - - - - - 6 - CamocmosamensbHnoe usyuenue
OMOMETUIIMHCKHE meopemuyuecko20 mamepuana: 1zydenue
CEHCOPBI JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
2.1 XUMUYECKUE U 14 4 - 4 - - - - - 6 - "XuMudeckue 1 OMOMETUITUHCKHE CEHCOPHI"
OMOMETUIIMHCKIE H3yuenue mamepuanog iumepamypnolx
CEHCOPBI UCOYHUKOB:
[1], 32-47
[3], 39-58
[4], 39-58
3 buocencopsl 1t MOMC. 26 8 - 8 - - - - - 10 - Ilodzomoeka pacuemnvix 3ad0anuii: 3aJaHUs
Mukpoduonanka OPHEHTHPOBAHBI HA PEIICHUS] MUHU3a1a4 IO
3.1 | buocencopst u MOMC. 26 8 - 8 - - - - - 10 - pazneny "buocencops u MOMC.
Muxkpodmonanka Muxkpodmonanka". CTyneHTsl He00X0IMMO

MIOBTOPUTb TEOPETUYECKUI MaTepuall,
pazo0path IpUMEPHI PEIISHUS AaHATTOTUIHBIX
3a/1a4. MMPOBECTH PACUETHI 10 BAPUAHTY 3aJIaHUS
U CJIeNIaTh BbIBOJIBI. B KauecTBe 3a/1aHus

5




UCTIONB3YIOTCS CIeNyIoIue yIpaKHeHus: 1.
Pa3paboTka mpUHIMNHUANTBHON NEeKTpUIeCcKOn
CXEeMBI MPOTOoTHIa OroceHcopa Ha 6aze SMD
KOMITOHEHTOB 2. Pacdet napameTrpos
gyBcTBUTEIbHOCTH MOMC ceHcopa
Hzyuenue mamepuanog 1umepamypHsix
UCMOYUHUKOG:

[1], 32-47
[3], 39-58
[4], 39-58
4 OCHOBBI CEHCOPOB 28 8 - 8 - 12 - Camocmoamesibioe uzyuenue
4.1 OCHOBBI CCHCOPOB 28 8 - 8 - 12 - meopemuueckoz0 mamepuana: N3yuenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
"OCHOBBI ceHCOPOB"
H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:
[1], 32-47
[2], 29-48
[3], 39-58
[4], 39-58
5 [epcrieKTHBBI pa3BHTHUS 14 4 - 4 - 6 - CamocmosamensbHoe usyuenue
HaHOCEHCOPOB meopemuueckozo mamepuana: VIzyuenue
5.1 | [lepcHeKTHBEI pa3BUTHSA 14 4 - 4 - 6 - JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
HaHOCEHCOPOB "IlepcrieKTHBEI pa3BUTHSI HAHOCEHCOPOB"
H3yuenue mamepuanog iumepamypnolx
UCOYHUKOB:
[1], 32-47
[3], 39-58
[4], 39-58
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 775

IIpumeuanue: Jlex — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/padotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmii KoHTposb; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnoevt MOMC. IIpeobpaszosamenu chusuyeckux eeauyun

1.1. OcroBet MOMC. IIpeobpazoBarenu Gpu3nUeCKUX BETUIUH
[Mpunmunsr  pabotel. Kondurypanuu. Cpoiictea. MOMC u HOMC. IlpeobpazoBarenu
busznveckux BenuuuH. [Ipuknagasie 3apaun MOMC.

2. Xumuyeckue u buomeouyurckue cencopul

2.1. XuMuueckne 1 OMOMEIUITTHCKUE CEHCOPBI

[Tpuramuner pabotel. Kondurypamuu. CoiictBa. ['a3oBbie ceHcOpbl.. CTPYKTYphl Ha OCHOBE
MUKpO-HarpeBareibHbIX IUIMT. [IpoOieMbl 4YyBCTBUTENBHOCTH, CEJIEKTUBHOCTH U Apeida.
UyBCTBUTEIBHOCT, K HMOHaM Bojopojaa. I[IpumeHeHMEe HMOHOYYBCTBUTEIBHBIX  IOJIEBBIX
tpauszuctopoB (ISFET).. Marepuansl u mpuHIUIB MpeoOpa3oBaHus (ITOTEHIIMOMETPHYECKHE,
aMIIepOMETPUUECKHE, TEPMUYECKHE, ONITHUYECKUE, IrPaBUMETPUUECKHE). [Ipoueccol
ouopacno3naBanuss U ummooOmamzanuu. ISFET, ENFET (Enzyme Field-Effect Transistor —
depmentHbIi  moneBoi Tpanszuctop), IMFET (Internally Matched Field Effect Transistor —
BHYTPEHHE COIJIACOBAHHBIA TIOJIEBOM TpaH3UCTOp).. JlmarHoctuueckue cuctembl. CHCTEMbI
HaIpaBJIECHHOM OCTaBKH JiekapcTB. Pa3paboTka Tkaneit. Tepanus u Xxupypruueckue yCTpOUCTBa ¢
MUHUMAJIbHBIM BO3JelcTBHEM.. DiyopeclieHTHbIE METOAbl. PecTpUKIMOHHOE pacllelieHHe.
Onekrpodopernyeckas cenaparusi. IMuGpuamsarus. [TpoGiembr MacCIITaOuPOBaHUSI.
Mukpocuctemsl jy1st [1LIP, unTerpupoBanubie MUKpouHnibl aiig ananu3a JJHK.

3. Buocencopovrt u MOMC. Mukpogaiouduka

3.1. buocencopsl u MOMC. Mukpodmronauka

buomenuuuHckas HaHoumH)XeHepus. TkaHeBash MH)KEHepUs M Ouomarepuanbl. MenuuuHCKas
Busyanuzanus. HeliporporesupoBanue. buocencoper MOMC. Mukpodironauka. PasmepHoct u
Maciitadbl. MeToabl yIpaBieHHs NOTOKaMU JKUAKOCTH. JlamuHapHble mnoToku. [uddysus.
CwmemmBanue. Mukpoditonanbsie ycrpoiicTBa U cucteMbl. Bentunu. [loBepxHOCTHOE HaTsKEHHE.
JIByx(a3Hble TOTOKHU..

4. Ocrosbl CEHCOpOo6

4.1. OCHOBBI CEHCOPOB

buocencopsl.  Ompenenenus.  buopenentopsl.  IlpeoGpaszoBatenu.  MmmoOunumzanus
OMOJOTMYECKMX KOMIOHEHTOB. MMMyHojormueckuii aHanmu3. BzanMopaelcTBHUs aHTUTEH-
aHTUTEeNO.. MUKpO(DIIOMIHBIE YHIBl A HUMMYyHOAHAJIU3a. DJIEKTPOXUMHUYECKHE OMOJAaTUMKH.
[ToreHnomeTpuyeckue W amiepoMerpuueckue OmomaTuuku. OO6mactu mpuMeHeHus. JlaTuuku
YPOBHSI KHUCJIOpPOAAa M TIUIIOKO3bI B KpoBH.. Onrtuueckue Ouogatyuku. PiyopecueHIHs.
XemwromuHecHeHIns. KoopumeTrprudeckuil aHainu3 ypOBHS TUIFOKO3bl. MUKpOYMIIBI HA OCHOBE
AIIEKTPOXEMUIIIOMUHECLICHIIUU. MacCOYyBCTBUTEIBHBIE IETEKTOPHI..

5. Ilepcnexkmusol pazsumus HAHOCEHCOPO8

5.1. IlepcieKTHBBI pa3BUTHSI HAHOCEHCOPOB

[ToBepxHOocTHAasT W oObeMHass MHKpPooOpabOTKa. Y COBEpIIEHCTBOBAaHHE  TEXHOJIOTHIA.
WuTterpamus (cUCTeMbl Ha 4YMIIE), MOBBIIIEHHE TOYHOCTH (YBEIMYEHHE HPOU3BOIUTEILHOCTH),
IPYNIOBOE U3TOTOBJIEHHUE (CHUKEHNUE CTOMMOCTH ), MUHUATIOpHU3aIs (IOPTATUBHOCTh; IPOYHOCTH;
HU3KOE MMOTpeOICHUE YHEPTUH; MPOCTOTAa BHEAPEHUS, OOCITYKUBAHHS U 3aMEHbI; CHIXKEHHE BpeJa
JUTSL OKPYXKAIOIIEH CpeJIbl).



3.3. TeMbl NIpaKTHYECKUX 3aHATHH

1. DrekTpoxXuMudecKue OMOTaTINKH.

2. buogaruuku. Onpenenenus. buopenentopsl. [IpeodbpazoBarenu.;

3. UmmoOunm3anusi OM0I0rHYECKUX KOMITIOHEHTOB. IMMYHOJIOTHYECKHI aHAIIN3.

4. BzauMoielicTBUS aHTUI'€H-aHTHTENO. ;

5. MukpodironTHbIe YHIIBI TSI UMMYHOAHAJIN3a. |

6. [ToreHnImOMeTpUYECKUE U aMIiepoMeTpudeckue onogarynku. OOIacTH MPUMEHEHHUS. .

3.4. TeMbl 1a00paTOPHBIX padoT

HE MPEyCMOTPEHO

3.5 Koncyabranumn

4.
S.

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OO6cyxnenne marepuasioB mo keiicam pazgena "OcuoBer MOMC. IlpeobOpaszoBarenu
(hbU3UYECKUX BETHMYUH"

OOcyxneHne MaTepuaaoB IO Keiicam pasnmena "XuMUYeCKHe W OHOMEIUIIMHCKHE
CeHCOpBI"

OO6cyxnenue wmaTepuayioB 10  keiicam  pazgena  "buocencoper u  MOMC.
Muxkpodmronauka"

OO6cyxxnenne MaTepralioB 1o keiicam paszaena "OCHOBBI CEHCOPOB"

OO6cyxeHre MaTepuanoB Mo keiicam pasaena "llepcrnekTUBbI pa3BUTHS HAHOCEHCOPOB"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena

O11eHOYHOE CPEICTBO

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHS IO TUCHUTLIINHE Konpr JMCLUILIMAHEI (B (T ¥ HAUMEHOBAHUE)
(B COOTBETCTBUH C pa3aeiioM 1) WHMKATOPOB | COOTBETCTBUU C 11.3.1)
1]2[3[4]5
3HaTth:
OCHOBHBIC THIIbI 1 9JIEMEHTEI HAHO- H MUKPOJJICKTPOHHBIX V-4 + Konrponsnas padora/I'a30Bbie CEHCOPHI
ycTrpoiicts, ycrpoiictB MCT u HCT
OCHOBHBIE METO/IbI TIOJTYYECHHUS U 0OpAOOTKH 2JI€MEHTOB HAHO- WT-Lics + + Kontpomnsnas pabora/bruocencops
MHUKPO3JIEKTPOHHBIX ycTpoucTB, ycTporictB MCT u HCT ] MOBOMC. Mukpoduronivka
Ymersb:
OCYIIECTBIISITH MIOMCK M aHATM3UPOBATh HAYYHO-TEXHUIECKYIO KonTponbHast
uH(pOpMAaLIKIO O MPUHIUNAX (YHKIIMOHUPOBAHMUS, N-4nk1 + paboTa/IAeKTPOXUMHUECKHE
KOHCTPYKIIUSIMHU U TEXHOJOTHUSIMU OMoaTuYuKu
BBITIOJTHATH HAYYHbBIE HCCIIEAOBAHUS B 00JIACTH MPOSKTUPOBAHUS V-1 + PacuetrHo-rpaduueckas
u co3nanug MOMC u HOMC ) pabota/OnTHueckue OMOJATIYNKN
CaMOCTOSITENILHO pa30upaThbcs B METOIMKAX UCCIICOBAHUS KonTponbnas paborta/TkaneBas
JJIEMEHTOB YCTPONCTB M YMETh IPUMEHSTh UX ISl PEIICHUS NA-1nk-3 + | + | umKeHepus U OMoMaTeprabl
MOCTABIIEHHOW 3a/1a4u




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
2 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. buocencopst MOMC. Mukpodumonauka (Konrponsaas padora)
2. I'azoBble ceHcopsl (KoHTponsHas padoTa)
3. Onrnyeckue 6uonarunku (Pacuerno-rpaduyeckas padora)
4. TkaneBas nrxenepus u ouomarepuainsl (KonrponpHas padoTa)
5. Dnexrpoxumudeckue onogatauku (Kontponbaas padota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:kyTOYHAS aTTeCTALUSA 110 TUCHUILJIMHE
Oxzamen (Cemecmp No2)

B numnnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. ®paiigen, [I. CoBpeMeHHbIE TaTUYMKH : CIPABOYHUK : mep. ¢ aHri. / J[. Opaitaen . — M. :
Texnocdepa, 2006 . — 592 c. — (Mup snextponukH) . - ISBN 5-948360-50-4 .;

2. Bapanan, B. BU MOMC u ux npumenenue : niep. ¢ auri. / B. Bapanan, K. Bunoii, K. [[xo3e . —
M. : Texnocgepa, 2004 . — 528 c. — (Mup snextponukH) . - ISBN 5-948360-30-X .;

3. Pacnonos, B. fI. Mukpomexanuueckue npubopsl : yuedHOe ocodue Jist By30B IO
cneunanbHocTh "[Ipubopoctpoenue" HanpasiaeHus noarotosku "[Ipudopocrpoenue” / B. 5.
PacrionioB . — M. : MammuHocTtpoenue, 2007 . — 400 c. - ISBN 5-217-03360-6 .;

4. Pacnionos B. f1.- "Mukpomexanuueckue npubopst”, M3garensctBo: "MammHocTpoeHue",
Mockga, 2007 - (400 c.)

https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=753.

5.2 JInueH3M0HHOE U CBOOOHO PACTIPOCTPaHsieMOe MPOrPaMMHOe 00ecrieYyeHue:
1. Office / Poccuiickuii maket o(hUCHBIX IPOrpamm;
2. Windows / OniepanrionHas cuctema cemeictra Linux.

5.3 UnTepHeT-pecypcChl, BKJIWYAA NPodecCHOHATIbHbIE 0a3bl JAHHBIX U MH(POPMAIIUOHHO-
CIPABOYHbIE CUCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0JMoTeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHas 6ubamoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

10



5. ba3za mannbIx Scopus - http://www.scopus.com
6. HaimoHaibHast 3JIeKTPOHHAs1 OndmoTeKa - https://rusneb.ru/

7. Dnexkrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

8. ITopTan oTKpPHITHIX AaHHBIX Poccuiickoii ®exepamuu - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAIBLHOI 3amuTH PO -

https://rosmintrud.ru/opendata

10. Ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
connabHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/
11. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -

http://www.economy.gov.ru

12. ba3a oTKpbBITHIX JaHHBbIX PochuamonuTopunra - http://www.fedsfm.ru/opendata
13. DuekTpoHHasi oTKpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -

https://www.polpred.com

14. HanmoHabHBIH MOPTAJ OHJIaIH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
15. O¢puunanbHblii caiiT @eaepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H

MeTpoJioruu - http://protect.gost.ru/
16. OTkpbITas yHuBepcuterckas nngpopmaunontas cucrema «POCCHUSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropumn, OcHaenue
HAaMMCHOBaHUE

Y4eOHble ayIUTOPUU AJIs M-409/2, Ayautopust CTOJI IIpenoaaBaresis, CToJ, J0CKa

MIPOBEJICHUS JIEKIIMOHHBIX kad. "HT" MEJIOBAsI, MYJIbTUMEIUMHBIN IPOECKTOP
3aHATHH U TEKYLIETO KOHTPOJIA M-422/4, Yuebnas CTOJI, CTYJI, MyJIbTUMEAUNHBIN
naboparopus IIPOEKTOP
KpUOPHU3UKH
M-412, YueOHas CTEeJJIaX JJIsl XpaHEHUsl KHUT, CTOJI,
ayAUTOpHUs CTYJI, MyJIbTUMEIUMHBINA ITPOEKTOP,

JI0OCKa MapKepHasi

K-120, MamuHHBIH

cepBep, KOHIUITHOHED

3an MBI]

VYueOHbIC ayAUTOPUH IS M-409/2, Aynutopus CTOJI IpenoaaBarTesisd, CToJ, J0CKa
MPOBEACHUS TPAKTUYECKUX kad. "HT" MEJIOBasi, MyJIbTUMEIUUHBINA TPOEKTOP
3aastuii, KP u KII M-422/4, YuebHas CTOJI, CTYJI, MYJIbTUMETUIHBII

naboparopus IIPOEKTOP
KpUOPHU3UKH
M-412, YueOHas CTEeJIJIaX JJIsl XpaHEHUsl KHUT, CTOJI,
ayAuTOpHUs CTYJI, MyJIbTUMEIUMHBINA ITPOEKTOP,

JI0CKa MapKepHasi

K-120, MamuHHBIH

cepBep, KOHIUITHOHED

3an MBI]
VYyeOHble ayIUTOPUH IS M-409/2, Ayautopus CTOJI IIPENOAABATENS, CTOJ, JOCKA
IIPOBEICHUS IPOMEKYTOUHOMN kad. "HT" MEJIOBasi, MyJbTHMEIUUHBINA TPOEKTOP
aTTecTaluu M-422/4, YueOnas CTOJI, CTYJI, MYJIbTUMEIUINHBII
nabopaTopus MIPOEKTOP
Kpuo(u3uKH

M-412, YuebOuas CTEIJUTAX JJIS1 XPAHEHUS KHUT, CTOJI,
ayuTopus CTYJI, MYJIbTUMEIUNHBINA IPOEKTOD,

JI0OCKa MapKepHasl

K-120, MamuHHBIH

cepBep, KOHIUIMOHEP
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3a1 BI]

ITomenienus s
CaMOCTOSATEIIbHON PabOThI

M-411/1,
KomnbroTepHslii ki1acce

CTOJI, CTYJI, JOCKA MEJIOBasl,
MYJIbTUMEIUNHBINA TPOEKTOP,
KOMITIBIOTEP NEPCOHAIBHBIN

IMTomemenus misa
KOHCYJIbTUPOBAHUS

M-423/1, Aynutopus
kag. "HT"

CTYyJI, CTOJI MMMChMEHHBIN

[TomerneHus 1yt XpaHESHHsI
o0opynoBaHus U y4eOHOTO
WHBEHTAps

M-407/1, KnagoBas

CTCIIIAXK IJIs1 XpaHCHUA HHBCHTapsI,
CTCJIIAXK JIA XPAaHCHUS KHUT,
HHBCHTApPb CHGL[I/IaJII/ISI/IPOBaHHI)Iﬁ
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IIpunoxenne A

BAJIJIbHO-PEUTHHI OBASI CTPYKTYPA JUCHUILIMHBI
Cencopst MOMC, HOMC u 6uoceHncopbl

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 Ta3oBsle cencopsl (KonTpoasHas padbora)

KM-2 Bbuocencopst MOMC. Mukpodronnuka (KontponsHas paborta)

KM-3 Onekrpoxumuueckue ouonatunku (KonTpoasHas padbora)

KM-4 Ontuueckue 6unonatauku (PacyerHo-rpaduueckas padora)

KM-5 TkaneBas urxenepus u buomarepuainl (KontponbpHas padoTa)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Pa3nen nucuumninHb KM: L 2 3 4 >
pasjena Henens 4 8 11 13 15
KM:
1 Ocnossl MOMC. IIpeobpa3zoBarenut pU3NIECKUX
BEJIMYWH
11 Ocnossl MOMC. IIpeobpa3oBarenut pU3nIECKuX +
BEJIMYUH
2 XuMu4ecKue 1 OMOMEIUIIUHCKHIE CEHCOPBI
2.1 XuMu4eckue ¥ OMOMETUITUHCKHIE CEHCOPBI +

3 buocencopsl 1 MOMC. Mukpodironauka

3.1 buocencopst 1 MOMC. Mukpodionauka + +
4 OCHOBBI CEHCOPOB

4.1 OCHOBBI CEHCOPOB +
5 [TepcneKTHBBI pa3BUTHSI HAHOCEHCOPOB

5.1 IlepcnexTuBBI pa3BUTHSI HAHOCEHCOPOB + +

Bec KM, %: | 15 20 25 20 20
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