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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OGyueHue cTyZeHTa MOCTPOCHHUIO (PU3NYECKUX U MATEMATHUYECKUX MOJEJIEeH MUKPOCHCTEM U
IIPOEKTUPOBAHUIO YCTPOUCTB MUKPOCUCTEMHONW TEXHUKU C UCIOJIb30BAHUEM IIPOTPAMMHBIX CPEACTB
KOMITBIOTEPHOT'O MOJIETITUPOBAHMUS.

1.2. 3agauy AUCHUILIUHBI

1. N3yyenue ¢pu3MyECKUX MPUHIIMIIOB aKTIOATOPHBIX M CEHCOPHBIX CHUCTEM MHUKPOCHCTEMHOMN
TEeXHHUKH.

2. V3yueHue npuHIUNA MEKIUCIUIIMHAPHOIO CUCTEMHOT'O MOJIETUPOBAHUSI.

3. U3ydyeHnne 0COOCHHOCTEH TEXHOJOTHYECKHX TPOIECCOB H3TOTOBJCHUS YCTPOMCTB
MHUKPOCHCTEMHOM TEXHUKHU.

4. TloctpoeHne MaTeMaTUYECKONW U KOHEYHO-3JIEMEHTHON MO MUKPOCUCTEM.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb muctuiina: Moaysib NpOeKTHO-POoheCCHOHATBLHON MTOATOTOBKH.

HNunexc nuctumaunel: b1.B.01./1B.02.03.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TE€XHOJIOTHM.

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

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-5. Cniocoben
UCIIOJIb30BaTh
COBPEMEHHEBIE
JOCTHIKCHUS HAYKHU U
NEepCAOBBIC TCXHOJIOTMHA
B IIPO(heCcCHOHAITLHOM
JCSITEIBHOCTH

I1K-5.1. 3HaeT coBpeMeHHbIE
HOJXO/Ibl K HCCIICIOBAHUIO U
pa3zpaboTke 00BEKTOB
npohecCHOHATLHOM
JeSTeIbHOCTH

3HaeT TEPMUHOJIOTHIO B 00JIaCTU TEXHOJIOTUU
U pa3pabOTKH YCTPONUCTB MHKPOCUCTEMHON
TEXHHUKHU. 3HaET OCHOBLI KOHEUHO-
AJIEMEHTHOT'O aHAJIM3a U CUCTEMHOT'O
MOJEIIMPOBAHUS.

[T1K-5.2. YmMmeeT npoBOAUTH
HCCIIeI0BaHMS U pa3paboTKy ¢
HCIIOJIb30BaHUEM
COBPEMEHHBIX JOCTH)KEHUN
HAyKH U MepPeI0BbIX
TEXHOJIOTHI TIPU pEIICHUU
3a/1a4 mpodeccruonanbHOM

YMeeT CTpOUTh KOHEYHO-3JIEMEHTHBIE U
MYJIbTH()H3HUECKUE MOJICITH U TIPOBOAMUTH MX
Bepu(DUKaIUIO.

e TEILHOCTH

I1K-5.3. Bnaneet Bnaneer HaBbIKaMU IUNTAaHUPOBAHUS,
COBPEMEHHBIMHU MOCJIEOBATEIILHOCTHIO U JOCTATOYHOCTHIO
TEXHOJOTUIMHU MoJenen. Biianeer ”HCTpyMeHTaMu
MPOEKTUPOBAHUS 0OBEKTOB 00pabOTKM AAHHBIX U IOCTPOCHUH TpadUKOB
npodeccuoHaNBHOM 10 PE3yIbTAaTaM IKCIIEPUMEHTOB.
JIeSITeILHOCTHU

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akaJeMHYeCKUX 9acoB.
Pacnipenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
= Beero  |Cemectpsl
Bunbl yueOHOM qesTeIbHOCTH
4acoB 2 cemecTp
KonTakTHas ayniuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 36 36
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHA 18 18
CamMocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 108 108
BHeayIMTOpHAasi padoTa 00y4alIMXxcs ¢ nmpemnoaaBaresieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 25 25
[ToaroroBka K TECTUPOBAHUIO 25 25
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 58 58
O0mas TpyaoeMKOCTb (B Yacax) 144 144
Oo0mas TpyaoeMKocTh (B 3.e.) 4 4

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

CTpyKTypa IUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUIaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. Bcero yacos
[Ipak. | Cam. ®opmupyemsble
HasBanus paznenos (Tem) JUCHUILTUHBI 3aH., (Ge3
3aH., 4 |pad., 4 KOMIIETEHIINHA
q 9K3aMeHa)
2 cemecTp
3

CornacoeaHa Ha noptane N2 85782



1 TexHONIOrMYECKHE MTPOLIECCHI U3TOTOBICHUS 2 2 24 28 I1K-5
AJIEMEHTOB MUKPOCUCTEMHON TEXHUKU
2 CeHCOpHBIE KOMITOHEHTBI MUKPOCUCTEMHOM 6 4 24 34 [TK-5
TEXHUKHU
3 AKTIOaTOpHBIE KOMIIOHEHTBI 6 6 24 36 [1K-5
MHUKPOCHUCTEMHOMN TEXHUKU
4 CucteMHbIN OJX0J] K IPOEKTUPOBAHUIO 2 6 26 34 I1K-5
MUKpPOCHCTEM
5 MuKpoMeXaHU4EeCKHE PAIMOTEXHUUYECKUE U 2 - 10 12 [TK-5
OITO3JIEKTPOMEXAaHUYECKHE KOMIIOHEHTHI

Wroro 3a cemectp| 18 18 108 144

Utoro| 18 18 108 144

5.2. Conep:xanue pa3esoB (TeM) JTUCHUNINHBI

Coneprxkanne pa3ienoB (TeM) TUCIUTUTAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B TadymIe 5.2.
Tabmuna 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHBEI (B T.4. 10 JEKIUSIM)

HasBanus pasznenos (Tem)
JTUCIUIIINHBI

Coneprxanue pa3ienoB (Tem)
JUCUHUILTUHEI (B T.Y. O JIEKIIUSIM)

TpynoemkocTs
(JIEeKIIMOHHBIE
3aHATHSA), U

dopmupyemble
KOMIIETCHIIUU

2 cemecTp

1 TexHomoruueckue
MPOLIECCHI U3TOTOBIICHUS
2JIEMEHTOB
MUKPOCHUCTEMHON TEXHUKH

Ocob6ennoctu TexHoiaoruu MOMC u
npubopoB. OOBEMHAS U TOBEPXHOCTHAS
MUKpooOpaboTka. bazoBble MaTepuabl
Jutst mpousBojictBa MOMC u ux
cBoiictBa. basossle TexHONIOrMM MOMC
(;muTorpadusi, HaHeceHue MIEHOK U
MIOKPBITHUH, TpaBIIEHUE IIIIEHOK U
nokpeITuit). JledhekTsl Tononoruu Ha
IUTaCTHHE.

ITK-5

Hroro

2 CeHCOpHBIE KOMITOHEHTBI
MHUKPOCHCTEMHOM TEXHUKHU

Knaccudukanmsi, XxapakTepuCTUKH
CEHCOPOB. MUKpOMEXaHUYECKHE
ceHCOpbl. MexaHn4eCKue KOHCTPYKITUH:
o0beMHbBIE, MEMOpaHHBIC, OaTIOYHBIE,
cTpyHHbIE. Bunbl mpeobpazoBaTeneii:
MbE303JIEKTPUUYECKHE,
TEH30PE3UCTHUBHBIC, EMKOCTHBIC.
JlaTumku Ha OCHOBE
MHUKPOMEXaHUYECKHUX
npeoOpasoBaresneii: JaBleHus, pacxoa,
MyJIbCAIlui, CMEIICHUS, CHITHI,
YCKOPEHHS, KpeHA, MUKPOTUPOCKOIIBI,
MHUKPO(OHBI.

ITK-5

Hroro
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3 AKTIOaTOpHBIE MukpoMexaHUYECKHUE TPUBOBI 6 I1K-5
KOMIIOHEHTBI JIBUKEHUS: bE303JIEKTPUUECKUE,
MUKPOCUCTEMHOM TEXHUKU |€MKOCTHBIE, TEPMOMEXaHUUECKUE,
3JIEKTPOMAarHUTHbIE, THEBMAaTUUECKHE
AKTI0ATOpBI. Y CTPOMCTBA
MHUKpPOCMEILIEHUS,
MHUKPOMNO3ULIMOHUPOBAHUS,
MHKpO3axBaTa. MUKpo- 1
HaHOMAHMUITYJISITOPBI.
Hroro 6
4 CucTteMHBIN IOAX0M K XapaKTepUCTUKHU CEHCOPOB: JUaIa30H 2 ITK-5
IIPOEKTUPOBAHUIO U3MEPEHUs, UyBCTBUTEIBHOCTbD,
MHUKPOCHCTEM TOYHOCTb, TMHEUHOCTD, CEJIEKTUBHOCTb.
[TorpemnocTy nu3mMepeHuii:
TEeMIIepaTypHbIA U BpeMEHHOH peiid
napameTpoB, yMbl. CTaHAapTU3aLUS U
cepTU(UKAIM CEHCOPOB. Y POBHU
OTIMCaHMS IPOEKTUPYEMbIX OOBEKTOB!
CUCTEMHBIH, (PyHKIIMOHAIbHBIH,
KOHCTPYKTOPCKH, TEXHOJIOTMUECKUH.
OcHoBHbIE BUBI YIIPYTUX IEMEHTOB
Hroro 2
5 MukpoMexaHn4ecKre VYnpasnsiemblie 2 ITK-5
PaaNOTEXHUYECKUE U MHKPO3JIEKTPOPATNOKOMITOHEHTHI:
ONTO3JIEKTPOMEXAHUYECKHUE | PE3UCTOPBI, KOHJAEHCATOPHI, KaTyIIKH
KOMITOHEHTBHI WHIYyKTUBHOCTH, MUKPOAHTEHHBI;
MHKPO3JIEKTPOMEXAHNYECKUE U
MHKPOITHEBMATUYECKHE PEIe U
KOMMYTAaTOpPBI. Y IIpaBisieMble
ONTO3JIEKTPOMEXAHUUECKHE
MHUKPOKOMIIOHEHTBI: PE30HATOPHI,
3epKajia, TUH3bI, 3aTBOPHI, GUIBTPHI;
ONTOIEPEKIIIOYATENH.
HUroro 2
Hroro 3a cemectp 18
Hroro 18
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHue NMPaKTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenos (Tem) HanmeHnoBanue npakTH4ecKux Tpynoemkocts, | Popmupyembie
JUCHUIUINHBI 3aHATUN (CEeMHHAPOB) q KOMIIETEHIIUU
2 cemecTp
1 Texnonoruueckue Pa3paboTka 3cKU3HOTO 2 [IK-5
IIPOLIECCHI U3TOTOBJIEHUSI | TEXHOJOTMYECKOTO Mpoliecca
JJIIEMEHTOB uzrorosieHust MOMC.
MHKPOCUCTEMHON TEXHUKHU WUtoro 2
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2 CeHcopHble KOMIOHEHTH! |Pacuer 6a30BOi KOHCTPYKIUU 4 [IK-5
MUKPOCHUCTEMHOM TEXHUKU |€MKOCTHOT'O (ONTHYECKOIO,
TEH30PE3UCTUBHOIO)
npeodpaszoBares.
Hroro 4
3 AKTIOaTOpHBIE Yipyrue noaBecsl 2 IIK-5
KOMIIOHEHTBI MUKpPOMEXaHUYECKUX CUCTEM
MHKPOCHCTEMHOI TEXHUKH |PacyeT 6a30B0i KOHCTPYKIIHH 4 IK-5
€MKOCTHOTO (MarHuTHOTO,
MbE30PU3UTHUBHOTO) aKTIOATOPA.
Hroro 6
4 CucTtemMHBIN OAX0M K CucreMHOE MOIETMPOBAHUE U 4 IIK-5
IIPOEKTUPOBAHUIO UCCIIEIOBaHNE TUHAMHUYECKHUX
MHUKDPOCUCTEM xapakrepuctuk MOMC.
Temneparypubiil ananuz MOMC 2 [IK-5
Hroro 6
Hroro 3a cemectp 18
Hroro 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 camocToaTenbHOU paboThl, TPYI0EMKOCTh U (hOpMHUpYEMble KOMIIETEHLIUN

HazBanus paznenos (Tem) B . | Tpynoemkocts, | Dopmupyemslie Dopmsbl
JUCLMIIIIUHBI CaMOCTOATEIRHON q KOMIIETEHIIUU KOHTPOJISI
paboThI
2 cemecTp
1 Texnonornueckue ITonroroska k 5 [1K-5 3auér ¢
IIPOLIECCHI U3TOTOBIICHUS 3a4eTy C OLIEHKON OLIEHKOM
BJIEMEHTOB MHUKPOCHCTEMHOH |[ToAroToBKa K 5 [IK-5 TectupoBanue
TEXHUKHU TECTUPOBAHUIO
Brinosninenue 14 I1K-5 [IpakTrueckoe
IIPAKTUYECKOTrO 3a/laHue
3a/laHus
Hroro 24
2 Cencopnble koMnoHeHThl  |[loaroroBka k 5 [IK-5 3auér c
MUKPOCHCTEMHOM TEXHUKHA  |3a4eTy C OLIEHKOU OLICHKOH
IToaroroBka x 5 [1K-5 TectupoBanue
TECTUPOBAHUIO
Beinonnenue 14 [TK-5 IIpakTueckoe
IIPAKTUYECKOTO 3aJlaHue
3a/laHus
Hroro 24
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3 AKTIOaTOpHBIE [TonroroBka k 5 [IK-5 3auér c
KOMITOHEHTHI 3a4yeTy C OLIEHKOMN OLIEHKOM
MHKPOCHCTEMHOM TEXHUKH  |[oaroToBKa K 5 [K-5 TectupoBanue
TECTUPOBAHUIO
Beinonnenue 14 [IK-5 IIpakTueckoe
MPaKTUYECKOTO 3a/1aHue
3a/1aHus
Uroro 24
4 CHUcTEeMHBIN HOIXOX K IToaroroBka k 5 [1K-5 3auéT c
MPOEKTUPOBAHUIO 3a4eTy C OLIEHKOH OIIEHKOM
MHKPOCHCTEM IToaroroBka k 5 TIK-5 TectupoBanue
TECTUPOBAHUIO
Brinosinenue 16 [IK-5 [IpakTrueckoe
MPaKTUYECKOTO 3a/1aHHe
3aJlaHus
Hroro 26
5 MuUKpOMEXaHUYECKHE IToaroroska k 5 [IK-5 3auér c
PaaNOTEXHUYECKUE U 3a4eTy C OLIEHKON OLIEHKOM
ONTOICKTPOMEXAHUICCKUE | [loaroToBKa K 5 [IK-5 TectupoBanue
KOMITOHECHTHBI TECTUPOBAHUIO
Hroro 10
Hroro 3a cemectp 108
Uroro 108

5.7. CooTBeTcTBHME KOMNETEHIIUI, )OPMUPYEMBIX IPHU U3YyYeHUHU JUCHUNINHBI,
M BUI0B 3aHATHH

CooTBeTcTBHE KOMMETEHINH, GOPMUPYEMBIX MPU U3YUECHUU NUCHUIUIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.
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.
ITK-5 + + + 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.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . | 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
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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 (oTM4YHO) (3a4TEHO) 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 c. [DnexkTpoHHsli pecypc]: — Pexum goctyna:
https://reader.lanbook.com/book/182575.

7.2. lonoTHUTEIbHAS JIUTEPaTypa

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

7.3. YueOHO-MeTOAN4YeCKHE MOCOOUs
7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE TOCOOUsI

1. Jlateimenko, K. I1. Texanueckne namepeHuss 1 NpuOOpPHI: METOABI M CPEACTBA U3MEPCHUS :
yuebnuk s By30B / K. I1. JlaTeimenko. — 3-e uza., uctp. u nomn. — Mocksa : U3gatensctBo FOpaiir,
2026. — 361 c. [DnexkTponHbIi pecypc]: — Pexxum moctymna: https://urait.ru/bcode/590037.

7.3.2. YueOHO-MeTOANYECKHE TOCOOUS AJI5 JIUII
€ OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIU/I0B

y‘{C6HO-MeTO,[[I/I‘{CCKI/IC MaTCpUuaJIbl JJIA CaMOCTOSITEIbHOM U aYIlI/ITOPHOI‘/’I pa6OTLI o6yqa}0m1/1xc;1
H3 Yuciia Jinlg ¢ OrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbS U MHBAJIMA0B MPECAOCTABIISIFOTCA B (bopMax,
AIalITUPOBAHHBIX K OTPaHUYCHUAM UX 3JOPOBbS U BOCIIPUATHUA I/IH(I)OpMaI_II/II/I.
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Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpOo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yuyeHUW AMCUUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TeXHU4YECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPpaMMHOe odecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYE€CTBOM MOCAIOUYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM AUCITUILUIHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H POrPaMMHoe odecredeHue A NPAKTHYEeCKUX 3aHATHI

Y4eOHo-HayuyHast 1abopaTopusi MUKPOIIEKTPOHUKN U (POTOHWKH: ydeOHAs ayAHTOpPHS IS
MPOBEACHUS 3aHATHUN JCKIIHOHHOTO TUTIA, Y4eOHas ay JUTOPHS [Tl TIPOBEICHUS 3aHATHH MPAKTHIECKOTO
TUTIA, TIOMEIIEHUE ISl IPOBEICHUS TPYNIIOBBIX M MHIWBHYAIbHBIX KOHCYJIbTAIMH, IOMEIICHUE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIMH, TOMEIICHHUE TSI CAMOCTOSITEIIbHOM
pabotsr; 634034, Tomckast o6macte, T. Tomck, Beprmanna yimna, a. 47, 226/1 ayn.

Onucanue nMeroerocss 000pya0BaHus:

Cucremnslii 610k 1 1 mir.

Cucremnslii 610k 2 14 mT.

Mounurop 27" 15 wr.

[Tanens naTepaktuBHass LMP7502ELN Lumien 75EL

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenoaBaress.

8.3. MaTepua/ibHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCITOJIOXKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 101 ayx.;

- 634045, Tomckas obnacts, T. ToMck, yi. KpacHoapwmeiickas, a. 146, 107 ayn.;

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

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00eCcneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;

- 7-Zip;
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- Google Chrome.

8.4. MaTepuaJibHO-TeXHHYECKOE o0ecrevyeHHe TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPEIyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

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

Ha3Ba?::;§;;ii;ﬁ (Tem) q;giﬁgfggr;;e ®opmebl koHTpOJst | Onienounbie MaTepuansl (OM)
1 Texnonoruueckue mpoueccel |I1K-5 3auét c ouenkoil  |Ilepedenp BonpocoB s
W3TOTOBJICHMSI 2JIEMEHTOB 3aueTa C OLEHKOMI
MHKPOCHCTEMHOH TEXHUKH IIpakTHueckoe TeMbl NpaKTUYECKUX 3aJaHUI
3a/1aHUE
TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUN
2 CeHCOpHbIE KOMIIOHEHTBI IIK-5 3auér c ouenkoil  |IlepedyeHp BonpocoB s
MHUKPOCHUCTEMHON TEXHUKH 3a4era ¢ OLCHKON
[TpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a1aHUE
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3alaHNUN
3 AkTroatopHble komMnoHeHTsl  |ITK-5 3auét c ouenkoil  |IlepedyeHb BonpocoB s
MUKPOCHUCTEMHOMN TEXHUKU 3a4era ¢ OLCHKON
[IpakTueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHHe
TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN
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4 CucTteMHBIN TOIXO K [IK-5 3auét c ouenkoil  |Ilepedyenp BonpocoB s
IIPOEKTUPOBAHUIO MUKPOCUCTEM 3a4eTa ¢ OLCHKON
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
5 MukpoMexaHn4eCcKHre [IK-5 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

1. OnpenenuTh 4yBCTBUTEIBHOCTh S TEH304YBCTBHTEIBHOTO MpeoOpa3oBaTesl 1aBICHUS, €ClIU
1pu Bo3zaeicTBuM Ha Hero aasieHus P=100 klla oTHocuTenbHOE U3MEHEHNUE CONPOTUBIICHUS
Bcex pe3uctopoB coctaBmiio AR/R =2 %. HanpsikeHne nuTaHust MOCTOBOM TEH30PE3UCTHUBHOM
cxembl UO=5 B.

a) 10
0) 20
B) 30
r) 40

2. OnpenenuTs HOMHHAJIBHBIA BBIXOJHON CHUTHAJI TEH30PE3UCTHUBHOIO MpeoOpaszoBaTens Nmpu
HaNpsOKEHUU MHUTAHUS MOCTOBOW TeH30pe3ucTuBHOU cxembl UO=5 B, korpduumnente
TEH304yBCTBUTEJIBHOCTU pe3ucTopoB k=40, KPpUTHUYECKOM MEXaHUYECKOM HaINpsHKEHUU
okp=108 Ila u aBykpaTHOM 3amace Npo4YHOCTU. (MoAyJb HOHra MexaHMueCcKOro 3jaeMeHTa
E=2-10E11 I1a)

a) 1 MB
0) 5 MB
B) 45 MB
r) 90 mB

3. Omnpenenuth 4yBCTBUTEIBHOCTD S TEH30PE3UCTUBHOIO aKCEIEPOMETPA, €CIIU IIPU BO3AEHCTBUU
yckopenus a=10g (g=9,8 M/c2) mo HampaBJIECHUIO OCU YYBCTBUTEIHHOCTH B OOJIacTH
PacCIOJIOKEHUSI TEH30PE3UCTOPOB (GOPMHUPYIOTCS MeXxaHWuyeckue Hampspkenus ¢ = 105 Ila.
Hanpskenue nmuTaHuss MOCTOBOM TeH3ope3ucTuBHOM cxembl UO=5 B, koadpdumnuent
TEH30YYBCTBUTEIBHOCTH pe3ucTopoB k=50, moaynp MOHra MexaHHMYECKOTO 3JIE€MEHTa
E=3-10E11 Ila.

a) 10
0) 20
B) 30
r) 40

4. Onpenenuth kKodpunuent npeodpazopanus dF/dU miaockoro eMKoCTHOro (C EpeMEHHBIM
3a30poM) mpeoOpasoBaTess B pexXuMe MoAIepKaHus MOCTostHHOTO 3a30pa dx=0. Ilnomans
MOJIBM)KHOU 00KIaaku S=1MM2, BeIMUMHA 3a30pa MEXy OOKJIaJKaMHu X= 2 MKM, [IOCTOSIHHOE
HanpspKeHue Mexy ooknankamu U=5 B.

a) 50
0) 100
B) 500
r) 1000

5. Ompenenuth K03QurueHT npeodpazoBanus dF/dU muanapHOro eMKOCTHOTO MpeodpazoBaTest
rpebeHyaToro Tuma (C mepeMEeHHbIM MEPEKPHITHEM Y 3yOLI0B TPEOCHKH MTPH MTOCTOSTHHOM 3a30pe
Mexay 3yonamu x= 3 mkm). KonnuectBo 3y010B B MOABMXKHOHN TpebeHKe n=25, TOJIIIMHA
3yo110B h=2MKM, mocTosIHHOE HanpspKeHne Mexxay rpedbenkamu U=5 B.
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a) 50
6) 100
B) 500
r) 1000

6. Onpenenuth cmemeHnne Ay TMOIBMKHOW TpeOCHKM IIAHAPHOTO 3JIEKTPOMEXaHHYECKOTO
npeoOpazoBaTens rpedeHYaToro TUma (C mMepeMEeHHBIM EPEKPHITUEM Y 3yOII0B TPEOCHKU TIPH
MOCTOSTHHOM 3a30p€ MeXJy 3yOLaMu X= 2 MKM) MpH MPUIOKEHUU MOCTOSHHOTO HANPSHKEHUS
Mexay rpedenkamu U=5 B. KonuuecTBo 3y0110B B moABMX)HOU rpederke n=50, TonmnHa
3y6moB h=3mkM, K03 PUIHEHT KECTKOCTH MOaBECA MOJBUKHONU rpeOCHKN B HAINPaBICHUHU
cMmerennsa k=2-10-3 H/m.
a) 50 am
6) 100 am
B) 500 M
r) 1000 am

7. Onpenenuts KpuTHueckoe HampsikeHne UKp (3aiaumaHus) MOABMKHON OOKIaIKH TIIIOCKOTO
€MKOCTHOTO (C MepEMEHHBIM 3a30pOM X) TIpeoOpasoBatesns (Mukpopene). [lnomaas moaBuKHOM
obxmaaku S=0,01Mm2, BenmnunHa HadaibHOTO 3a30pa (mpu U=0) mexay ooknaakamu x0=3 MKM,
KO3 PHUITMEHT )KECTKOCTH TI0IBECa MOABMKHOM oOkmanku k=2-10-2 H/m.
a)2 B
6)12B
B)27 B
r)70 B

8. Onpenenuth KodhdurueHt npeodpazoBanus dF/dl MUKpOMEXaHHUECKOTO JIEKTPOMAarHUTHOTO
npeoOpa3oBaTessi B pexXuMe MOAepKaHusl MOCTOSSHHOTO 3a30pa X=2 MKM MEX]y IJIaHapHOMI
KaTyIIKOH C TOKOM M MOJABWXHOW IMJIACTUHOW MarHutornpoBojaa. [lnomans moaBUKHON
IJIACTUHBI S=1MM2, BeJIMUYUHA MOCTOSAHHOIO TOKa B KaTymke [=10 MA, KOJTU4YECTBO BUTKOB B
Katyiike n=20.
a)l
0) 2,5
B) 17
r) 37

9. Onpenenuth BenuuuHy neperpeBa T tepmopesuctopa R=5 kOwm, pacmonoxeHHoro (B
JOKAIM30BaHHOW o0nactu ¢ paguycom r1=100 MKM) B IEHTpE MIOCKON KPYTJIOM MeMOpaHbI
panuycoMm r2=1mM u tonmuHoN h=10 MKM mpu mpoTekaHuu depe3 pe3uctop Toka [=1 MA.
Kpemuuepast memOpana ¢ TeronpoBoaHocThio 150 Bt/m K 3akpennena Ha 6o1ee MacCHBHOM
OCHOBAaHUM C (UKCUPOBAHHOW Temmepatypoi. TemmooTmaueil B BO3AYIIHYIO Cpeay
peHeOpeyb.
a) 10 C
6) 16 C
B)32C
r)81C

10. Onpenenuts Benuuuny neperpeBa T Tepmopesnuctopa R=5 kOM, pacronoXeHHOro B CepeIuHE

MIJIOCKOU MIPSAMOYTONIbHOM Oanku mmuHor L=1mwm, mmpuroit b=100MkM u ToamuHON h=5MKkM
MIpU TIPOTEKaHUM Yepe3 pe3uctop Toka [=1 MA. Kpemuauesas 6anka ¢ TermmonpoBoIHOCThIO 150
Bt/m K 3akpemiena Ha 6ojiee MacCUBHOM OCHOBAaHHMHU C (PUKCUPOBAHHOW TEMIIEpPaTYypOl.
TemnnooTtaaveit B BO3AYIIHYIO CPeAy MPEHEOPEUb.
a) 10 C
6) 16 C
B)32C
r)81C

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

Buibl CEHCOPHBIX CUCTEM, JOCTOMHCTBA U HEAOCTATKU.

Bubl akTyapHbIX CUCTEM, IOCTOMHCTBA U HEJOCTATKH.

[TpuHIMI cucTeEMHOrO MoenupoBanus. HazHaueHue, 1OCTOUHCTBA.
basosbie matepuansl MOMC u MX OCHOBHBIE XapaKTEPUCTHKHU.
EMKocTHBIE H3MepUTeNbHbIE TPE0Opa30BaTENH, BU/bl, HA3HAYCHHUS.

Nk WD
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9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

Texnonornueckuit npouecc uzrorosnenuss MOMC akcenepomerpa.

. PacueT 6a30B0i1 KOHCTPYKIIMM €MKOCTHOTO (MarHUTHOTO, MHE30PU3UTUBHOI0) aKTIOATOPA.

3. Pacuer ©6a30BOH KOHCTPYKUUH EMKOCTHOTO (ONTHYECKOTO, TEH30PE3UCTHUBHOTO)
npeoOpaszoBares.

4. HccnenoBanue TeMneparypHsix xapakrtepuctuk MOMC.

5. CucrteMHOE MOJIETMPOBAHUE U UCCIIEIOBAHUE TUHAMUYECKUX XapaKTEPUCTUK aKeJIepOMETPa

N —

9.2. MeToanueckne peKOMEeHIa N

VY4eOHbIil MaTepuan u3naraercs B (Gopme, mpenamoiaramiieii caMoCTOATEIbHOE MBIILICHHE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyAIEHTOB UIPAET PEIIAIOILYIO POJIb
B XO/I€ BCETro Y4eOHOro mporecca.

Hauatp uzydeHue AuCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoi, CIuCKOM
y4e0HO-METOUYECKOTO U IporpaMMHOro obecnedeHusi. CamocTosiTenbHas padoTa CTyJ€HTa BKIIOYAeT
paboTy ¢ yueOHBIMM MaTepuajiaMH, BbIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEAYCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

B npouecce nzydeHus: IUCUUILIMHBI JUIsl Ty4YIIETr0 OCBOEHUS MaTepHraia He0OX0IUMO PEryJIipHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEpaType U MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepuanax;
M0JIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKe OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHI
HAay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHasbl, MOCBSIIEHHBIE PAa3JIUYHBIM acCHEKTaM
y4eOHOW AMCLUMILIIUHBI.

[Ipu caMoCTOATEILHOM U3YYEHUU TEM CIEAYHTE pEKOMEHIAIMSIM:

— YTEHHME HJHM NPOCMOTP MaTepuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIbHOTO NOHMMAaHUS U OCBOEHMS MaTepuaja, BblJENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3yUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKH;

— €CJIM B TEKCTE BCTPEUAIOTCSI HE3HAKOMbIE UJIM MAJIO3HAKOMbBIE TEPMMHBI, CJIEYET BBISICHUTh UX
3HAYEHUE JIJIsl IOHMMaHUS JajJbHEHIIero MaTepyuana;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEYANTE HA MPEJI0KEHHbBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYJIbTALMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKALUH.

[To gucuuniIMHEe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIC 3aHATHSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnimcanue BeOMHAPOB W 3amUCH BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
YKypHaJIE M0 TUCUUIUINHE.

9.3. TpeGoBaHuUs K OLIEHOYHBIM MaTepPHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbSI M MHBAJIH/I0B

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 MaTcpuajJlbl OOCHUBAHUA OJIA JIUL C OI'PaHHUYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbA WM MHBAJIMIOB

Bubl 1OTIOTHUTENIBHBIX OLICHOYHBIX |  DOpPMBI KOHTPOJISA U OIICHKH

Kareropuu oGyuarommxcs

MaTepuajoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU CiTyXa TecTpl, MUCbMEHHBIE [Ipenmy1iecTBEHHO MUCEMEHHAs
CaMoCTOSITeNIbHBIE PaOOThI, BOMPOCHI MpOBEpPKa
K 3a4eTy, KOHTPOJIbHBIE paOOTHI
C HapylLIEeHUSIMH 3pEHUS CobecenoBanue 1O BOIIPOCaM K [IpeuMy1ieCTBEHHO yCTHAs
3a4eTy, ONpPOC M0 TEPMUHAM IIpOBepKa (MHANBUYAJIBHO)
C HapyleHUsIMHA OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEIBHOTO allfapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | JAMCTAaHIUOHHBIMU METOAAMHU
CaMOCTOSITeNIbHbIE PaOOThI, BOIPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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