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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. O6yueHune cTyaeHTa NOCTPOCHHI0O (U3UUECKHMX M MaTeMaTUYEeCKUX Mojaeiei
MHUKpoO3IeKkTpoMexaHnueckux cucrem (MOMC) u npoektupoBannio MOMC ¢ ucnonb30BaHUEM
MPOTPAMMHBIX CPEICTB KOMITBIOTEPHOTO MOJECIUPOBAHMSL.

1.2. 3agauy AUCHUILIUHBI

1. Wzydyenue Ghpu3nUeCcKuX MPUHIIMIIOB aKTIOATOPHBIX U CEHCOPHBIX cucteM MOMC.

2. V3yuenue npuHIUNA MEKIUCIUINIMHAPHOIO CUCTEMHOI'O MOJIETUPOBAHUS.

3. H3ydeHune 0cOOEHHOCTEH TEXHOJIOTHIECKUX MPOIEecCcOB U3roToBieHns MOMC yCcTpOiCTB.
4. TloctpoeHne MaTeMaTHYECKOM U KOHEYHO-3JIEeMeHTHON Moaenu MOMC.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb qucuuiuine: Moayss npodecCHOHaIbHON OATOTOBKY (major).

HNunexce nuctumaunel: b1.B.01./1B.01.01.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaiabHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-2. Cniocoben [1K-2.1. 3naer 3HaeT TEPMHUHOJIOTHIO B 00JIACTH TEXHOJIOTUH,

UCTIOJIb30BaTh TEPMUHOJIOTHIO B 001acTH pazpabotku MOMC yCcTpoicCTB.
COBpPCMCHHBIC SJICKTPOHUKHU U

JOCTHIKCHUS HAYKHU U HAHOJ3JICKTPOHUKH

NEepeA0BbIC TEXHOJOTUH | [IK-2.2. YMeeT BBINOIHATh YmMeeT cTpouTh MyJIbTU(DH3NYIECKHE

B IPO(eCCHOHATILHOM TPYAOBBIE IEHUCTBUS C MaTeMmaTudeckue moaenun MOMC,
AEATCIIbHOCTH HCTIOJIb30BaHUEM paspabaThiBaTh U paccunuThiBaTh MOMC

COBPEMEHHBIX JIOCTH)KEHUN  |ycTpoiicTBa ¢ ucnosib3oBanueM CAIIP.
HAyKH U MepPeI0BbIX
TEXHOJIOTHI TIPU pEIICHUU
3a/1a4 mpodeccruonanbHOM
JESITEIIBHOCTH

[1K-2.3. Bnaneer HaBelkaMu | BrajieeT HaBbIKaMH YTEHUS! HAYYHBIX TEKCTOB
YTEHUS HAyYHBIX TEKCTOB 10 |10 MPOodMIIt0 IpodhecCHOHATHLHON

npod o NpopecCHOHATBHOH | AesITeIbHOCTH. Biageet TepMuHoIorue
JeSITeIbHOCTH (BBIICIIAThH AHIJIOS3bIYHON JINTEPATYPHI.

CMBICJIOBBIE KOHCTPYKLIUU JIJIst
MOHUMAaHMsI BCErO TEKCTa,
OOBSICHATH PUHIIMIIBI PaOOTHI
OIHCBHIBAEMBIX COBPEMEHHBIX
JOCTHKCHUM HAYKU U
HepeOBbIX TEXHOJIOTUI)

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mast TpyA0€MKOCTh JUCIHUTUIMHBI COCTABISAET 2 3a4STHRIX SUHHUIL, 72 aKaJeMUIECKIX YacoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabnuie 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH

Bcero |CemecTpbl
4acoB |2 cemecTp

Bunet yueOHOIM nesTeNbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 36 36
JIek1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHS 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 36 36
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 5 5
[ToaroroBka Kk TECTUPOBAHUIO 5 5
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 26 26
OO0mas Tpya0eMKoCTh (B 4acax) 72 72
Oo0mas TpyaoemMkocTh (B 3.e.) 2 2

5. CTpykTypa u colep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHPHOCTH
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Jlek. Cam. |Bcero gacos
[Ipax. dopmupyembie
Hazpanust paznenoB (Tem) AUCHUIIIUHBI 3aH., pao., (6e3
3aH., 4 KOMIIETEHIINH
q q 9K3aMEHa)
2 cemecTp
1 TexHONOrMYECKHE MPOLIECCHl U3TOTOBIEHUS 2 2 4 8 [1K-2
AJIEMEHTOB MUKPOCUCTEMHON TEXHUKH
2 CeHCOpHbIE KOMIIOHEHTHl MUKPOCHUCTEMHOMN 6 4 8 18 [K-2
TEXHUKA
3 AKTHOATOpHBIE KOMIIOHEHTBI 6 6 8 20 [1K-2
MHUKPOCHUCTEMHON TEXHUKHU
4 CucTteMHBIN NOIX0/ K IPOEKTUPOBAHUIO 2 6 14 22 [IK-2
MHUKPOCHCTEM
5 MHKpOMEXaHNYECKHE PAJUOTEXHUYECKHUE U 2 - 2 4 [K-2
ONTORIEKTPOMEXAHUYECKIE KOMITOHEHTbI
Uroro 3a cemectp| 18 18 36 72
Hroro| 18 18 36 72

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCHUILIMHEI (B T.4. IO JICKIUSIM)

HasBanwus paznenos (Tem)
JUCITUTUTUHBI

ConepxaHue pa3aenoB (TeM)
JUCIUTIIAHEI (B T.Y. TIO JICKITHSIM)

TpynoemkocTs
(JIeKIIMOHHBIE
3aHATHUSA), U

dopmMupyemebie
KOMIIETEHILIUU

2 cemecTp

1 Texnosornyeckue
MIPOLIECCHI U3TOTOBJICHUS
AJIEMEHTOB MUKPOCHCTEMHOM
TEXHUKHU

Ocob6ennoctu TexHosorun MOMC u
npubopoB. OObEMHAS M TOBEPXHOCTHAS
MHKpPO0OpaboTKa. ba3zoBrie MaTepuabl
115t ipon3BoacTBa MOMC m ux
cBoiicTBa. bazoBbie TexHomorun MOMC
(urorpadusi, HaHECEHUE TUIEHOK U
MOKPBITUH, TpaBJIeHUE TUIEHOK U
MOKPBITHH ). [ledhekThl Tonosoruu Ha
IJIaCTHUHE.

[1K-2

Hroro

2 CeHCOpHBIE KOMITOHEHTHI
MHKPOCUCTEMHON TEXHUKHU

Knaccudukanus, xapakTepucTUKU
CEHCOpPOB. MUKpPOMEXaHUYECKHE
CEHCOPBI.

MexaHndyeckue KOHCTPYKLIHHN:
o0BeMHBIC, MEMOpaHHbBIE, OaTIOYHBIE,
CTpyHHBIC. Buapl mpeobpazoBaTeneii:
MIE303JICKTPUIECKHE,
TEH30PE3UCTUBHBIEC, EMKOCTHBIC.
JlaTuyuku Ha OCHOBE
MHUKPOMEXaHUYECKUX
npeoOpa3oBareneii: JaBIeHH, PacXxoa,
MyJIbCalNi, CMEILECHHUS, CUJIBI,
YCKOPEHUs, KPeHa, MUKPOTHPOCKOITBI,
MUKPO(DOHBI.

[K-2

Htoro
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3 AKTIOaTOpHBIE
KOMIIOHEHTBI
MUKPOCHUCTEMHOM TEXHUKHU

MukpomexaHU4eCKHEe TPUBO/IbI
JBUKEHMSI: IbE303JIEKTPUUYECKUE,
€MKOCTHbIE, TEPMOMEXAHUYECKHE,
AJIEKTPOMAarHUTHbIE, THEBMAaTUUYECKHE
AKTIOATOpBI. Y CTPOMCTBA
MHUKpPOCMEILIEHUS,
MUKPOMNO3UIIMOHUPOBAHUS, ,
MHKpO3axBaTa. MUKpo- 1
HAaHOMAHMUITYJISITOPBI.

[K-2

Htoro

4 CucTeMHBIN TOOX0M K
MIPOEKTUPOBAHUIO
MHUKPOCHUCTEM

XapaKTepUCTUKHU CEHCOPOB: JUaIa3oH
U3MEPEHMUS, YyBCTBUTEIILHOCTD,
TOYHOCTb, TUHEHHOCTb, CEJIEKTUBHOCTD.
ITorpemHocTy U3MEpEHUN:
TEeMIIepaTypHBI U BpeMEHHOH Jpeiid
napameTpoB, IyMbl. CTaHzapTH3aLUs U
cepTU(UKAIHI CEHCOPOB. Y POBHU
OIMCaHMS IPOEKTUPYEMBIX OOBEKTOB!
CUCTEMHBIH, (PyHKIIMOHAIbHBIH,
KOHCTPYKTOPCKUH, TEXHOJIOTUYECKHMN.
OcHoBHbIE BUBI YIIPYTUX JIEMEHTOB.

[1K-2

Uroro

5 MukpoMexaHn4ecKre
pauOTEeXHUYECKUE U
OTTORJIEKTPOMEXAHUUECKHE
KOMITOHEHTBI

VYnpasnsiemblie
MHUKPO3JIEKTPOPAAUOKOMIIOHEHTHI:
PE3UCTOPHI, KOHAEHCATOPHI, KATYIIKU
WHIYKTUBHOCTH, MUKPOAHTEHHBI;
MHUKPODJIEKTPOMEXaHUUECKHE U
MHUKpPOITHEBMATHUYECKUE PETie U
KOMMYTAaTOPBI.

VYnpasnsemblie
OTITORJIEKTPOMEXAHUYECKHE
MHUKPOKOMITIOHEHTBI: PE30HATOPHI,
3epKaja, JTUH3bI, 3aTBOPHI, GUIBTPHI;
OITONEPEKII0YaTEIH.

[1K-2

Hroro

Hroro 3a cemectp

18

Htoro

18

HanMeHnoBaHue MpakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmiuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HasBanus pasnenos (Tem)
JTMCIUTUTAHBI

HanmeHoBaHMe PAaKTUIECKUX
3aHATUHN (CEMUHAPOB)

TpynoeMKoCTb,

dopmupyemble
KOMIIETEHIIUU

2 cemecTp

1 TexHonoruueckue
IIPOLIECCHI U3TOTOBIICHUS
JJIIEMEHTOB
MHUKPOCHCTEMHON TEXHUKH

Pa3paboTka 3cKU3HOTO
TEXHOJOTHYECKOT0 Mpolecca
n3roroBieaugs MOMC.

[1K-2

Htoro
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2 CeHcopHble KOMIIOHEHTH! |Pacuer 6a30BOi KOHCTPYKIIUU 4 [1K-2
MUKPOCUCTEMHOM TEXHUKU |€MKOCTHOI'O (ONTHYECKOIO,
TEH30PE3UCTUBHOIO)
npeodpaszoBares.
Hroro 4
3 AKTIOaTOpHBIE Yipyrue noaBecsl 2 I1K-2
KOMIIOHEHTBI MUKPOMEXaHUYECKUX CUCTEM.
MHKDPOCHCTEMHOI TeXHUKH | PacueT 6a30B0# KOHCTPYKIIUH 4 1K-2
€MKOCTHOT'O (MarHuTHOTrO,
MbE30PU3UTHUBHOTO) aKTIOATOPA.
Hroro 6
4 CucTtemMHBIN OAX0M K CucremHOE MOIETMPOBAaHUE U 4 I1K-2
IIPOEKTUPOBAHUIO HCCJIEIOBAaHNE TUHAMUYECKHUX
MHUKDPOCUCTEM xapakrepuctuk MOMC.
Temnepatypusbiit ananuz MOMC. 2 [K-2
Hroro 6
Hroro 3a cemectp 18
Utoro 18

5.4. JlabopaTopHbIe 3aHATHS

He npeaycmoTpeHo yaeOHBIM IIIIaHOM
5.5. KypcoBoii npoekT / KypcoBasi paéora
He npenycMoTpeHo yueOHBIM IIaHOM
5.6. CamocTosiTesqIbHas1 paboTa

Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYyEMble KOMIIETEHIIMH MPECTaBICHBI B
Taduie 5.6.
Tabauna 5.6. — Bunabl camocToaTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUpYEMble KOMIIETEHLIUN

HasBanus paznenos (Tem) Brer . | Tpynoemkocts, | @opmupyemMbie ®opmsbl
JUCLUILINHBI CaMOCTOATCILHON q KOMIIETEHIINH KOHTPOJIS
paboThI
2 cemecTp
1 TexHonoruueckue IToaroroska k 1 [IK-2 3auér ¢
IIPOLIECCHI U3TOTOBIICHUS 3a4eTy C OLIEHKOU OLIEHKOM
3JICMEHTOB MUKPOCHCTEMHOM |[JonroToBKa K 1 TIK-2 TectupoBanue
TEXHUKHU TECTUPOBAHHUIO
Brinosnnenue 2 [1K-2 [IpakTrueckoe
IIPAKTUYECKOTO 3aJlaHue
3a/laHus
Uroro 4
2 Cencopsble kKoMnoHeHTsl  |[loaroroBka k 1 [K-2 3auér c
MUKPOCHCTEMHOM TEXHUKHA  |3a4eTy C OLIEHKOU OLICHKOH
IloaroroBka x 1 T1IK-2 TectupoBanue
TECTUPOBAHUIO
Beinonnenue 6 I1K-2 IIpaxTueckoe
IIPAKTUYECKOT O 3aJlaHue
3a/laHus
Htoro 8
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3 AKTIOaTOpHBIE [Toaroroska k 1 [K-2 3auér c
KOMITOHEHTHI 3a4eTy C OLICHKOM OLIEHKOM
MHKPOCHCTEMHOM TEXHUKH  |[oaroToBKa K 1 [K-2 TecTupoBaHne
TECTUPOBAHUIO
Beinonnenue 6 I1K-2 IIpakTueckoe
MPaKTUYECKOTO 3a/1aHue
3a/1aHus
Uroro 8
4 CHUcTEeMHBIN HOIXOX K TToaroroBka x 1 T1IK-2 3auéT c
MPOEKTUPOBAHUIO 3a4eTy C OLIEHKOM OIIEHKOM
MHKPOCHCTEM IloaroroBka k 1 TIK-2 TectupoBanue
TECTUPOBAHUIO
Brinosnnenue 12 [1K-2 [IpakTrueckoe
MPaAKTUYECKOTO 3aJlaHue
3a/1aHus
Hroro 14
5 MuUKpOMEXaHUYECKHE IToaroroska k 1 I1K-2 3auér C
PaaNOTEXHUYECKUE U 3a4eTy C OLICHKOM OLIEHKOM
ONTORJICKTPOMCXAHUICCKUC | [JoaroroBka K 1 TIK-2 TectupoBanue
KOMITOHECHTHBI TECTUPOBAHUIO
Hroro 2
Hroro 3a cemectp 36
Uroro 36

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHUH AUCHHUILIMHBI,

H BU]10B y'leﬁHOﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM

JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.

Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
dopmupyembie Bunbl yueOHOIl esTenbHOCTH
@OpMBI KOHTPOJISA
KOMIICTCHIINH Jlek. 3aH.|IIpak. 3an. |Cam. paO.
I1K-2 + + + 3auér c oueHkoil, [Ipaktuueckoe
3amanue, TecTupoBaHue

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.

Tabmauua 6.1 — banibpHble OLIEHKU
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. . | MakcumanbHbIH Oamt
MaxkcumanbHbIA MaxkcumanbHbIi
3a IEpUOJ, MEXKIY Bcero 3a
@DopMBI KOHTPOJIA 6amt Ha 1-y10 KT ¢ 6aJu1 3a Iepuos
2KT u Ha KoHel CEMECTP
Hayana cemectpa | mexay 1KT u 2KT
cemecTpa
2 cemecTp
3a4éT C OLIEHKOH 10 10 10 30
[TpakTnueckoe 3agaHue 10 15 30 55
TectupoBanue 5 5 5 15
Hrtoro makcumym 3a 25 30 45 100
nepuo
7



Hapacraromum urorom 25 55 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKylero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OaioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIUOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabauma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTMyHO) (3aYTEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAINITHOHHOE o0ecneyeHue TUCIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Kopuees, B. C. Mukpoanekrpomexannueckue cuctembl (MOMC) s ynpaBiieHHs TOTOKaMU
nzny4enus : monorpadus / B. C. Kopnees, /. B. YecnokoB. — HoBocubupck : CI'YI'uT, 2022. — 171 c.
[DnexTponHEIi pecypc]|: — Pexxum gocrtyma: https://reader.lanbook.com/book/317603.

2. ®etucos, JI. 0. BBenenne B MEKPOCUCTEMHYIO TEXHHKY : yueOHOe mocobue / JI. FO. deTucos.
— Mocksa : PTY MUPDA, 2021. — 82 ¢. — TekcT : 31eKTpoHHbIH // JIaHb : 371eKTPOHHO-OMOIHOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/182575. — Pexum noctymna: s aBTOPHU3.
MoJIb30BaTeNeH. [ DNeKTpoHHBIH pecypc]: — Pexum moctyna: https://reader.lanbook.com/book/182575.

7.2. lonoTHUTE/IbHAS JIUTEPATypa

1. llep6akoBa, E. H. MudopmanmoHHbie TEXHOJIOTUH HAHO- U MUKPOCHUCTEMHON TEXHUKH :
ydueOoHo-MeToanueckoe nmocodue / E. H. IllepbakoBa. — Munck : BHTY, 2017. — 78 c. [DneKTpOHHBIH
pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/247958.

7.3. YueOHO-MeTOAM4YEeCKHE MOCOOUs
7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. CoBpemMeHHBIE MUKPO- U HaHOTexHosoruu [Tekct] : yuyeOHO-MeTOqUUECKOE MMOocoOue Mo
ayJTUTOPHBIM MPAKTUICCKUM 3aHITHIM U CAMOCTOSITETIHHON padoTe st MarCTPAHTOB TI0 HATIPABIICHHIO
11.04.04 "DOnextponuka u Hanodnekrponnka" / M. A. Uuctoenona ; per.: A. B. MoctoBmuiukos, A. II.
Koxanenko ; MunucTepcTBo HayKu M Bbicuiero oopaszoBanus Poccuiickoit @enepamnuu (M.), Tomckuii
rOCyJapCTBEHHBI YHHBEPCHTET CUCTEM YTPABICHUS U PAaIUOdICKTPpOHUKH. - ToMmck : M3marenbcTBO
TYCVPa, 2022. - 56 c. (nasinune B Oudnuotrexe TYCVYP - 24 7k3.).

7.3.2. YueOHO-MeTOANYECKHE TOCOOUS AJI5 JIUII
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C OrpaHNM4Y¢HHBIMHA BO3MOKHOCTSHMHU 3/10POBbHA U HHBAJIUA0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyleHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU CJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOM (opme.

J1st T ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHBIE CHCTEMbI

1. Tlpu u3yyeHUHn AUCUUILIMHBI PEKOMEHAYETCS 00paiaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ POrpaMMHoOe of0ecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue IJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOYHOH aTTeCTAllMU UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOW U CTaHJAPTHON yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

JlunradoHHbIN KaOWHET: yueOHas ayIUTOpHUs A NPOBEACHUS 3aHATUN MPAKTUYECKOTO THIIA,
y4aeOHas ayTMTOpHsI IJIs IPOBEACHUS 3aHATUN ceMuHapckoro tuma; 634034, Tomckas obmacts, T. ToMmck,
Bepmmnuna ynuua, 1. 47, 127 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- locka mapkepHasi nepeIBuKHasl;

- DKpaH BBIJBHXKHOM;

- [Tpoextop EPSON EB-X6;

- Komnerorep Intel(R) Core (TM)2 CPU (15 mt.);

- JlomamHui KUHOTEAT);

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepua/ibHO-TeXHNYECKOE U POrpaMMHOe o0ecnedyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanrie UMEIOIIErocss 000pyI0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:
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- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHHe TUCIMTILTHHBI IS JTUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00Y4YAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoaaBaHus
U1 00y4aloUMXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BaAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX O0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIMIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba?::;§;;ii;ﬁ (Tem) q;giﬁgfggr;;e ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 Texnonoruueckue npoueccel  |I1K-2 3auér c ouenkoil  |IlepedeHs BonpocoB s
W3TOTOBJICHMSI 2JIEMEHTOB 3ayeTa C OLEHKOMN
MHKPOCHCTEMHOH TEXHUKH IIpaxTHueckoe TeMbl NpakKTUYECKUX 3aJaHUI
3a1aHUE
TectupoBanue [IpuMepHBIii TIEpeUeHb
TECTOBBIX 3aJaHUN
2 CeHCOpHbIE KOMIIOHEHTBI [1K-2 3auér c ouenkoil  |IlepedyeHp BonpocoB s
MHUKPOCHUCTEMHON TEXHUKH 3a4era ¢ OLCHKON
[TpakTueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a1aHUE
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3alaHNUN
3 AkTroatopHble KoMnoHeHTsl  |I1K-2 3auét c ouenkoil  |IlepedyeHb BonpocoB s
MUKPOCHCTEMHOMN TEXHUKHU 3a4era ¢ OLCHKON
[IpakTueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHHe
TectupoBanue [IpumepHBIii nepedeHb
TECTOBBIX 3a/laHUN
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4 CucTteMHBIN TOIXO K [K-2 3auét c ouenkoil  |Ilepedyenp BonpocoB s
IIPOEKTUPOBAHUIO MUKPOCUCTEM 3a4eTa ¢ OLCHKON
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
5 MukpoMexaHn4eCcKHre IK-2 3auér c onenkort | [lepeuens BOmpocoB Jist
paaIuOTEXHUYECKUE U 3a4eTa ¢ OL[EHKOM
OIITOICKTPOMEXaHUIECKUE TectupoBanue [IpuMepHbIii TEpeUeHb
KOMITOHCHTBI TECTOBBIX 3aJaHUN

Hlkana omeHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEHUS IO
JTUCIUILIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O

JTHUCITUTUINHE
®dopmynupoBka TpebOBaHUH K CTeIeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PEe3yJIbTaTOB O0YUYCHUS
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITn HABBIKOB HJIN
CyMMBbI 0aJIOB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o01Ire, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZIOBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCUMaJbHOU 3HAHUS CHUCTEMAaTHUYECKH | CUCTEMAaTHYECKOe
CYMMBI 0aJIOB OCYILECTBIIIEMOE pUMEHEHNE
yMEHUe HaBBIKOB
4 (xopor1io) ot 70% no c(OpMUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% ot HO CoAepKalune YCIICIIHOE, HO YCIIEIIHOE, HO
MaKCUMAaJIbHOU OTIEIbHBIC coJieprKaliye coJieprKaliue
CYMMBI 0AJUTOB | TIpOOJIEMBI 3HAHUS OTJENIbHBIC OTJEIIbHBIC
mpoOesbl yMEHUE poOebI
pUMEHEHNE
HaBBIKOB
5 (0TIM4HO) >90% ot chopMUpOBaHHbBIE | COPMUPOBAHHOE YCHEIIHOE U
MaKCUMaJIbHOW | CcHCTEMaTHYeCKHe yMEHHE CHUCTEMaTHYECKOe
CYyMMBbI 0aJIOB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHLIMI IIpuBeieHa B Tabmuie 9.3.
Tabmua 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHINI

Onenka ®opMmyaupoBKa TpeOOBaHUH K CTENIEHU KOMIIETECHIINH

2 He nMeet He0OXOAMMBIX MIPEACTABICHHUI O TPOBEPSIEMOM MaTepuasie
(HEYTOBJIETBOPUTEIIHLHO ) | MITH
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, IpeicTaBiieHnid. O0ydJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT'0 3JIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OIPEJICJICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KAKMM UCTOYHUKAM HY>KHO
obOparmathcs yist 60j1ee 1eTaJbHOTO €r0 YCBOCHHUSI.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

—_

OnpenenuTs YyBCTBUTEIBHOCTH S TEH30UYBCTBUTEIBHOTO IpeoOpa3oBaTess JaBICHHUS,

ecim mpu BozAeiicTBuM Ha Hero pgasieHuss P=100 klla oTHOcuTenbHOE HU3MEHEHHUE

CONMPOTUBIICHHUS BCeX pe3ucTopoB coctaBmio AR/R = 2 %. HampsbkeHue mnuTaHUS

MOCTOBOM TeH3ope3uctuBHoi cxembl UO=5 B. a) 10 6) 20 B) 30 r) 40

2. OnpenenuTh HOMHUHAIBHBIA BBIXOJAHOW CHTHAJ TEH30PE3UCTUBHOIO MpeoOpa3oBaTeis MpHU
HAIpsDKEHUH TUTAaHUS MOCTOBOW TeH30pe3ucTuBHOM cxembl UO=5 B, kosdpdunuente
TEH304yBCTBUTEJIBHOCTU pe3ucTopoB k=40, KPpUTHUYECKOM MEXaHUYECKOM HaINpsHKEHUU
okp=108 Ila u aBykpaTHOM 3amace Npo4YHOCTU. (MoAyJb HOHra MexaHMueCcKOro 3jIeMeHTa
E=2-10E11 ITa) a) 1 MB 6) 5 MB B) 45 MmB 1) 90 MB

3. OnpenenuTb YYBCTBUTEIBHOCTb S TEH30PE3UCTUBHOTO AaKCEJIEpPOMETpA, €CIU IpPHU
Bo3nelicTBum yckopenus a=10g (g=9,8 m/c2) mo HampaBJICHUIO OCH YYBCTBUTEIHHOCTH B
00J1acTu pacoioKeHUs] TEH30PE3UCTOPOB (POPMUPYIOTCS MeXaHUUecKue HanpshkeHus ¢ = 105
[Ta. HanpspkeHue NMUTaHUsT MOCTOBOW TeH3ope3ucTuBHON cxembl U0=5 B, koa¢pdunuent
TEH30YYBCTBUTEIBHOCTH pe3ucTopoB k=50, moaynp MOHra MexaHHMYECKOTO 3JIE€MEHTa
E=3-10E11 ITa. a) 10 6) 20 B) 30 r) 40

4. Onpenenuth koddumuent npeodpazoBanus dF/dU miockoro eMKOCTHOTO (C MepeMEHHBIM
3a30poM) MpeoOpazoBaTes B PeKUME MOAAEpKAHUS NOCTOIHHOTrO 3a3opa dx=0. [lmomans
NOJBIKHON OOKianku S=1MM2, BenuuMHa 3a30pa MeEXAy OOKIagkaMHu X= 2 MKM,
MOCTOSTHHOE HampsbKeHne Mexy ookinankamu U=5 B. a) 50 6) 100 B) 500 r) 1000

5. Onpenenuts kodpduuuent mnpeoOpaszoBanus dF/dU mnmamapHOro €MKOCTHOTO
npeoOpazoBaTens rpedeHYaToro Tuma (C MEepeMEHHBIM IEPEKPBITUEM Y 3yOIIOB TI'peOCHKHU
IpU MOCTOSSHHOM 3a30pe Mexay 3yOuamu x= 3 MxM). KonndecTBo 3yO1OB B MOJBUKHOMN
rpebenke n=25, ronmuHa 3y0noB h=2MKkM, MOCTOSIHHOE HAIpsDKEHUE Mexay rpedenkamu U=5
B. a) 50 6) 100 B) 500 1) 1000

6. Onpenenuts cMelleHue Ay NOJABUXHOW I'PEOEHKM IJIAHAPHOTO 3JIEKTPOMEXaHUUYECKOTO
npeoOpazoBaTens rpedeHYaToro Tuma (C MEepeMEHHBIM IMEPEKPBITUEM Y 3yOLIOB TI'peOCHKHU
IpU MOCTOSHHOM 3a30pe€ MEXIy 3yOuamMu X= 2 MKM) NpPH MPUIO0KEHUU MOCTOSHHOTO
HanpspkeHus Mmexay rpedbeakamu U=5 B. KomnnuecTBo 3yO010OB B MOABM)XHONH TIpeOCeHKE
n=50, TommuHa 3yo1moB h=3MkM, KO3 UIMEHT >KECTKOCTH IMOJABECA IMOJBIKHOW TpeOeHKU
B HanpapneHun cmenieHus k=2-10-3 H/m. a) 50 am 6) 100 am B) 500 aMm 1) 1000 HM

7. Onpenenuth KpuTHdeckoe HampspkeHue UKp (3aiumaHusi) MOABMKHON OOKIIAIKH TUIOCKOTO
€MKOCTHOTO (C MEepEeMEHHBIM 3a30poM X) mpeobOpazoBatens (Mukpopene). Ilnomans
noaBwxkHOM oOkmanku S=0,01mMm2, BenunuumHa HadanpHOro 3azopa (mpu U=0) mexay
obkmaakamu x0=3 MKM, KO3P(UIIMEHT )KECTKOCTH MOABEca MOABMIKHON oOkmaaku k=2-10-2
H/m.2)2B©6)12BB)27Br) 70 B

8. Ompenenuts kKodpdunuent mnpeodOpaszoBanus dF/dI mMukpoMexaHudeckoro

3JIEKTPOMArHUTHOTO MIPeoOpazoBaTelis B PeXKUME MOIEPKaHUS MOCTOSHHOTO 3a30pa X=2 MKM

MEXAY IUIAHAPHOW KaTyUIKOW ¢ TOKOM M IMOJIBUYKHOM IUIACTUHOW MarHurtonposoxa. [lnomans

MOABMKHOM MIIaCTUHBI S=1MM2, BeJIMUMHA [MOCTOSTHHOTO TOKa B KaTyiike [=10 MA, KoJinyecTBO
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BUTKOB B Karymike n=20.a) 1 6) 2,58) 17 1) 37

9. Onpenenuth BenuuuHy neperpeBa T tepmopesuctopa R=5 kOwm, pacmonoxeHHoro (B
JOKaTnW30BaHHOW oOmactu ¢ paaumycom r1=100 MKM) B MEHTpe MJIOCKOH KPYyTJIOH
MeMOpanbl paguycoM r2=1Mm u TommuHOM h=10 MKM TOpH TPOTEKaHHH Yepe3 PE3UCTOP
toka I=1 MA. KpemuueBas memOpana ¢ temonpoBogHocthio 150 Bt/m K 3akpennena Ha
0oJiee MAaCCUBHOM OCHOBAaHUU ¢ (PUKCHUPOBAHHOW TemIiepaTypoid. TemiooTaauei B BO3AyIIHYIO
cpeny nipeHedpeun. a) 10 C6) 16 CB)32Cr) 81 C

10. Onpenenuts Bennuuny neperpeBa T Tepmopesuctopa R=5 kOM, pacronoXeHHOro B CEpeIUHE
MJIOCKOW MPSAMOYTOJIbHON Oanku aimuHou L=1MMm, mmpuHOo# b=100MkM 1 TonmmHoi h=5SMkm
Npu TNpoTeKaHUUW uepe3 pe3uctop Toka I[=1 MA. Kpemuuemas Oanka c
tertonpoBoaHocThio 150 Bt/M K 3akpennena Ha Oojiee MacCHBHOM OCHOBAaHHHU C
(bUKCUpOBaHHOW TemmepaTypoi. TermmooTaadei B BO3AyMIHYO cpeay nperedpeub. a) 10 C 06)
16CB)32Cr)81C

9.1.2. IlepedyeHb BONPOCOB ISl 3a4€Ta C OLEHKOM

Buibl CEHCOPHBIX CUCTEM, JOCTOMHCTBA U HEAOCTATKU.

Bubl akTyapHbIX CUCTEM, IOCTOMHCTBA U HEOCTATKH.

ITpuHIMI cucTeEMHOrO MozenupoBanus. HaznaueHue, 1OCTOUHCTBA.
basosbie matepuansl MOMC u MX OCHOBHBIE XapaKTEPUCTHKHU.
EMKocTHBIE H3MepUTeNbHbIE TPE0Opa30BaTeN, BU/bl, HA3HAYCHHUS.

Nk W=

9.1.3. TeMbl NpaKTHYECKHUX 3aJaHUI

—_—

. Texnonoruueckuit mporecc n3roropieanss MOMC akcenepomerpa.

. Pacdet 6a30BOii KOHCTPYKIIUA EMKOCTHOTO (MarHUTHOTO, ITb€30PU3UTUBHOTO) aKTIOATOPA.
Pacuer 0a30BO#l KOHCTPYKIIMU E€MKOCTHOTO (ONTHYECKOTO, TEH30PE3UCTHBHOTO)

npeoOpa3oBarersi.

4. UccnenoBanue temnepaTypHbix xapakrepuctuk MOMC.

5. CucteMHOE MOJIEIMPOBAHNE U UCCIIEIOBAHNE JUHAMHUECKUX XapaKTEPUCTUK aKeJIepoMeTpa.

w N

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenbHast paboTa CTyA€HTOB UIPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME WM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3YyUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBICIIMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.
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9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIBHBIC OLCHOYHBIC MAaTCpHaJibl, IICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_IC 94,

Ta6JII/II_Ia 9.4 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA AJIA JIUI C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOYUCHHS

C HapyLeHUsAMH cltyXa

TecTbl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHbMEHHAs
poBepKa

C HapylIeHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE Pa0OThI, MUCHMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISFOIIMMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHAAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JTUI[ ¢ OTPAaHUYEeHHbIMH

BO3MOKHOCTSAMH 310POBbA U HHBAJIUIO0B

Jis mun ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS M MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCcTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOH (hopMe C yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTCHTOM 3aJaHHs BCIyX;

— MpeI0CTaBJICHNE 3aJaHUS C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BPEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyuaromuxcs mpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBlICHUs] OTBETOB HA 33aJJaHUs, & UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIB30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMHU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 JAUCLUILIMHE MPEIyCMaTPUBAET MpeAoCcTaBleHne HHpopManuu B popmax,
aIalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATHUS HHPOPMALIUH:

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUSA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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