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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).

Hnnexc quciumumasl: b1.B.J1B.01.02.16.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopel TOCTHKEHUS [Inanupyemble pe3yabTaTbl 00yUeHUs 10
KOMIIETCHIIUH JUCLUTIIINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[1K-1. Cnocoben
CTPOUTH NPOCTEMIIINE
¢uznueckue u
MaTeMaTHYECKUe
MOJIeJIA IPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
AIIEKTPOHUKU U
HAHOJJIEKTPOHUKHU
pa3IMYHOTO
(YHKIIMOHAJILHOTO
Ha3HA4YEeHUs], a TAKKeE
HCIIOJIb30BaTh
CTaH/IapTHbIE
IIPOrpaMMHBIE CPE/ICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

[1K-1.1. 3naer npocreiimue
¢duznueckue u
MaTeMaTHYECKUE MOJIEIU
AJIEKTPOHHBIX TPUOOPOB,
CXEM, YCTPOMCTB U YCTAaHOBOK
AJIEKTPOHUKH U
HAHO3JIEKTPOHUKHU
Pa3IU4HOTO
(YHKIIMOHAJILHOTO
Ha3Ha4YEeHMs], a TAaKKe
CTaH/apTHbIE IPOTPaMMHbIE
cpeacTBa s GU3NYECKOTo U
MaTEeMaTHYECKOI 0
MOJIETTUPOBAHUS
AJIEKTPOHHBIX IPUOOPOB U
YCTPOMCTB Pa3JIM4HOrO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS

3HaeT PU3MKO-MaTeMaTHUECKUE MOCIH JUIs
aHaJin3a paboThl ANEKTPOHHBIX YCTPOMICTB,
MOSMC ceHcopoB, nepekitouaTesei,
aKTIOATOPOB, a TaKXkKe 3HaeT cranaaptaoe [10
JUTsl MOAIETMPOBaHUs xapakrepucTuk MOMC,
CPaBHUBAET Pe3yJIbTAThl MOJICITHUPOBAHUS C
TEOPETUYECKUMHU PacUeTaMH U
HKCIIEPUMEHTAIBHBIMH JAHHBIMH.

IIK-1.2. YmMeeT cTpouTh
npocreinmue GU3nIecKue u
MaTeMaTHYeCKHe MOJIETU
MpUOOPOB, CXEM, YCTPOUCTB U
YCTaHOBOK AJIEKTPOHUKH U
HAHODJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHAIIEHOTO
Ha3HA4YeHMUsI, a TAaKKe
UCIIOJIb30BaTh CTaHIapTHbHIE
MIPOrpaMMHBIE CPE/ICTBA UX
KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS

YMmeer hopmannzoBaTh 00bEKTHI MHKPO- U
HAaHOCUCTEMHOW TEXHHUKH B BHJIE (PH3HUECKUX
Y MaTeMaTHYECKHX MOJIeIeH, BRIOupast
aJIeKBaTHBIC METO/IbI MOJICTTHPOBAHUS JIJIS
peleH st MHXEHEPHBIX 3a/1a4.

YMeeT UCI0Ib30BaTh OCHOBBI YHCIICHHBIX
METOIOB, IPUMEHSIEMBIX TIPH KOMITBIOTEPHOM
MOJICIIMPOBAHNH, (YHKIIMOHATHHBIE
BO3MOYKHOCTH CTaHIAPTHBIX MPOTPaMMHBIX
MaKEeTOB.

IIK-1.3. Bnaneer HaBBIKaMU
MOCTPOEHUS MPOCTEUIINX
bu3NYECKUX U
MaTeMaTUYECKUX MOJCIEH
pubOOpPOB, CXEM, YCTPOUCTB U
YCTaHOBOK AJICKTPOHHUKH H
HAHODYJICKTPOHUKH
Pa3INYHOTO
(GYHKIIMOHATTLHOTO
Ha3HAYCHHUS, a TAKIKE
MCIIONIb30BaHUs CTAaHAAPTHBIX
MPOTPaMMHBIX CPEJICTB UX
KOMITbIOTEPHOTO
MOJICTTUPOBAHUS

Brnageer HaBbIKaMU IOCTPOEHUS IPOCTEHIIINX
(bU3MYECKUX U MaTEMaTUYECKUX MOJIeTeH
MOSMC ceHcopoB, a TaK)Ke HaBbIKAMU
MPAKTUYECKOTO TPUMEHEHUS
CHEIUAIU3UPOBAHHOTO MTPOTrPAMMHOTO
obecrieyeHus 151 KOMILIEKCHOTO
MPOEKTUPOBAHMS U BepUPUKALIUN
KOMITOHEHTOB HAHO- 1 MUKPOCHUCTEMHOMN
TEXHHUKHU B COOTBETCTBUH C WHKCHEPHBIMHU
cranaaptamu. [IpoBoaut mynbpTrduU3nIECKOE
MOJICTTUPOBAHUE (IEKTPOMEXaHUUYECKOE,
TEPMOYTIPYToe, TUAPOAUHAMUYECKOE) IS
ONTUMHU3AIHNH PAOOUHNX XapaKTEPUCTUK
MEMS/NEMS-ycTpoiicTs.
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ITK-8. Criocoben
BJIQJIETh COBPEMEHHBIMHU
METOJaMH pacuera u
MIPOEKTUPOBAHHUS
U3aenni
MUKPOIJICKTPOHUKH U
TBEPAOTEIIBLHOMN
AJICKTPOHUKH,
CIIOCOOHOCTBIO K
BOCTIPHUSATHIO,
pa3zpaboTke u
KPUTHYECKOM OLICHKE
HOBBIX CIIOCOOOB MX
MIPOSKTUPOBAHHUS

I1K-8.1. 3HaeT npuHLIUIIBI
MPOEKTUPOBAHUS U3IETUI
AIEKTPOHHOW TEXHUKHU

3HaeT OCHOBHBIE 3TaIlbl U METOJOJIOTUU
IIPOEKTUPOBAHMSI SJIEKTPOHHBIX YCTPOHUCTB
(aHanOroOBHBIX, LU(POBBIX,
MHUKPONPOIIECCOPHBIX U Jp.). Pazbupaercs B
CTaHJapTax U HOpMaTUBaX, IPUMEHIEMbIX
Ipu pa3paboTKe U3AEIUH JEKTPOHHOM
TEXHHUKY . 3HAeT MPUHIIUIbBI BEIOOpa
AJIEMEHTHOH 0a3bl (MHKPOCXEMBI, ITACCUBHBIC
KOMIIOHEHTBI, [1I€4aTHbIE IJIAThI) C YUYETOM
TEXHUUYECKUX TPEOOBAHUN U OrpaHUYECHUM.
3HaeT MeTOo/Ibl MOJEIIMPOBAHUS U
BepHU(HUKALINU TIPOCKTOB C YIETOM
HAaJIeKHOCTH, IJIEKTPOMarHUTHON
coBmecTUMOCTH (OMC), TEIIIOBBIX PEKUMOB
1 MUHHATIOPU3ALNH.

ITK-8.2. YMeeT pacCUMTHIBATH
napameTpsl U
XapaKTEPUCTUKH MPUOOPOB U
YCTPOMCTB
MUKPO3JIEKTPOHUKH U
TBEPAOTEIBHOMN 3JIEKTPOHUKH

YMeeT npoBOUTH pacyET KIIIOUEBBIX
MapaMeTpPOB JIEKTPOHHBIX KOMIIOHEHTOB U
YCTPOMCTB. YMEET MPUMEHSTh
MaTeMaTHYeCKHe MO U (POPMYJIbI 1JIs
aHaM3a, TaKuX Kak: Ko GUIHEHTHI
YCHUJICHUS1, BXOJHOE/BBIXOIHOE
COTPOTHBIICHUS, YaCTOTHHIE CBOWMCTBA
ycunurenen, norepu momnoctu, KIT/,
TEIUJIOBBIE PEKUMBI TOTYTPOBOTHUKOBBIX
npuOOpOB, MapaMeTpPhl HAJIEKHOCTH.

I1K-8.3. Bnaneetr HaBBIKaMU
paboThI B MIPHUKIIATHBIX
nporpammax Jajisi pacuera u
MIPOEKTUPOBAHUS
ANIEKTPOHHBIX YCTPOUCTB

Braneer HaBbIKaMu IPUMEHEHUS
cnenuanusuponannoro 10 ams
CXEMOTEXHUYECKOT'0 IPOEKTUPOBAHUS, JIIS
MaTeMaTH4eCKOro MOACITHPOBAHHUS
(MATLAB/Simulink, SPICE (LTspice,
PSpice, , ANSYS, COMSOL Multiphysics),
BrinonHseT kitoueBble ONepaluu: co3aaHne
NPUHINIHAIBHBIX CXEM M Pa3BOIKA
NIEYaTHBIX IUIAT, BDEMEHHOM U YaCTOTHBIN
aHaJIN3, BU3yaJIN3alHs Pe3yJIbTaToB
MojenupoBanus (rpaduku, 3D-monenu
KOMITOHCHTOB).

4. O0beM IMCOMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH
o Becero  |Cemectpsl
Bunbl yueOHOIM nesTeNbHOCTH
4JacoB |7 ceMecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 52 52
JIek1IMOHHBIE 3aHATUA 18 18
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHbie 3aHITHS 16 16
4
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CamocrosiTeibHas padoTa 00y4alOmuXcs, B T.4. KOHTAKTHasI 56 56
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyeM, BCero
[ToaroroBka K TECTUPOBAHUIO 8 8
BrinosiHeHHE TPAKTUUECKOTO 3aJaHUs 23 23
[TonroroBka k 3auery 16 16
[ToaroToBka k mabopatopHoOi padboTe, HATMCAHUE OTYETa 9 9
O0mas Tpya0eMKoCTh (B 4acax) 108 108
Oo6mas TpyaoeMKocTh (B 3.€.) 3 3

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

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW JNesATeIbHOCTH NPUBEACHA B
tabymue 5.1.
Ta6muma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. Cam. Bcero
[Tpax. | JIa6. dopMupyemsbie
HasBanus pasznenoB (Tem) IUCHUIUIAHBI | 3aH., pab., | gacos (0e3
3aH., 4 | pad. KOMIIETCHITIHT
q q JK3aMeHa)
7 cemecTp
1 TexHONOrMUECKHUE MTPOLIECCHI 2 4 6 12 24 IIK-1, ITIK-8

U3TOTOBJICHHUS DJIEMEHTOB

MHUKPOCHUCTEMHON TEXHUKH
2 CeHCOpHBIC KOMITOHEHTHI 6 4 10 22 42 [IK-1, TTK-8
MHUKPOCHCTEMHON TEXHUKH

3 AKTHOQTOpHBIE KOMIIOHEHTBI 4 4 - 10 18 [IK-1, TTIK-8
MUKPOCHUCTEMHON TEXHUKU

4 CucTeMHBIN TOAX0I K 2 6 - 6 14 IIK-1, TIK-8
MIPOCKTUPOBAHUIO MUKPOCHUCTEM

5 MukpoMexaHn4eCKHre 4 - - 6 10 [IK-1, TTK-8

PaIUOTCXHUYCCKUC U
OITOSJICKTPOMCXAHNICCKNEC KOMITOHCHTBI

Hroro 3a cemectp| 18 18 16 56 108
Uroro| 18 18 16 56 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B TadwmIe 5.2.
Ta6ymmna 5.2 — CoaepikaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JCKIIHSIM)

TpynoemkocTs
HaszBanus pa3zaenos (Tem) Coneprkanue pas3ziesnoB (TeM) (TeKIOHHbIe dopmupyemble
JUCLUTUTMHBI JUCLUUIUIAHBI (B T.4. TIO JIGKLIUSM) KOMIIETEHIIUH
3aHSTHSA), 9
7 cemecTp
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1 TexHosorM4ecKue mporecchl
HU3TO0TOBJICHHUA 2JICMCHTOB
MHKpOCHCTeMHOfI TEXHUKHN

Ocob6ennoctu Texnosnoruu MOMC u
npubopoB. O0BEMHAS U
[IOBEPXHOCTHAs

MUKpooOpaboTka. ba3zosbie
MaTepuabl Ui IPOU3BOJCTBA
MOSMC u ux

CBOMCTBA.

bazosble TexHomornu MOMC
(;mutorpadusi, HaHECeHUE MIIEHOK U
MOKPBITUH, TpaBJIeHUE IVIEHOK U
nokpeITuii). JledekTsr Tomonornu Ha
IUIACTHHE.

I1K-8

HUroro

2 CeHCOpHBIE KOMITOHEHTHI
MUKPOCHCTEMHOM TEXHUKHU

Knaccudukanus, xapakTepUCTUKH
CEHCOpPOB. MUKpOMEXaHUYECKHE
CEHCOPBL.

MexaHnyeckrue KOHCTPYKITUH:
o0BeMHBIC, MeMOpaHHbIE, OaJOYHbIE,
CTpyHHBIE. Buasl mpeobpazoBateneii:
MbE301JIEKTPUIECKHE,
TEH30PE3UCTUBHBIC, EMKOCTHBIE.
JlaTunku Ha OCHOBE
MHUKpPOMEXaHUYECKUX
npeoOpaszoBareseil: TaTIuKu
JABJICHUS,

pacxona, CMEIICHHUS, CUITBI,
YCKOPEHUS, YTIIOBOM CKOPOCTH,
MHUKPO(DOHBI.

IK-1

Hroro

3 AKTHOATOpHBIE KOMIIOHEHTHI
MUKPOCHCTEMHOM TEXHUKHU

MukpomexaHN4eCKHe TPUBO/IbI
JBUKEHUS: TTIHE303JIEKTPUUYECKUE,
€MKOCTHbIE, TEpPMOMEXaHUUECKHE,
ANEKTPOMarHUTHBIE,
MTHEBMaTUYECKHE

aKTI0ATOPBI. Y CTPOMCTBA
MHUKpPOCMEILIEHUS,
MHUKPOMO3UIIMOHUPOBAHUS, ,
MHKpO3axBaTa. MuUkpo- u
HAaHOMAHHUITYJISTOPBI.

IIK-1, TIK-8

Hroro
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4 CucTteMHBIN TOIXO K XapaKkTepUCTUKU CEHCOPOB: 2
IIPOEKTUPOBAHUIO JMaIa3oH

MUKpPOCHCTEM U3MEpEHUs], YyBCTBUTEIBHOCTD,
TOYHOCTbD, TMHCHHOCTb,
CEJIEKTUBHOCTb.

[TorpemHyocTu n3MepeHui:
TeMIIepaTypHbIA U BpeMEHHOH Jipeiid
[1apaMeTpoOB, LIYMBI.
Cranpaptuzanus u

cepTU(UKAIHI CEHCOPOB. Y POBHU
OINHCAHUs IPOEKTUPYEMBIX
0OBEKTOB:

CHCTEMHBIH, (PyHKIIMOHAIBHBIH,
KOHCTPYKTOPCKUH,
TEXHOJIOTMYECKU .

OcHOBHBbIE BUIbI YIIPYTUX
JJIEMEHTOB.

I1K-8

HUroro 2

5 MuUKpOMEXaHUYECKHE VYpasnseMble 4
PagUOTEXHUYECKUE U MHUKPOIIEKTPOPATUOKOMITIOHEHTHI:
OITOXJIEKTPOMEXAHUUECKUE PE3UCTOPBI, KOHIEHCATOPBI, KATYILIKH
KOMITOHEHTBI MHYKTUBHOCTU, MUKPOAQHTEHHBI,
MHUKPOIIEKTPOMEXAHUUECKUE U
MHUKPOITHEBMATUYECKHUE PEIIe U
KOMMYTAaTOPBI.

VYnpasnsemblie
ONTO3JIEKTPOMEXAHUUECKUE
MUKPOKOMIIOHEHTBI: PE30HATOPHI,
3epKaiia, JIMH3bl, 3aTBOPHI, (PUIBTPHI;
OINTOIEPEKIIIOYATEIN.

IIK-1, TIK-8

Utoro 4

Hroro 3a cemecTp 18

Hroro 18

5.3. IlpakTH4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

Hazpanust paznenos (tem) HanmenoBaHue npakTHYeCKUX

9 TpyaoeMKkocTs, 4
JUCIIATUTHHBI 3aHATHH (CEMHHAPOB)

dopmMmupyembie
KOMIIETEHLIUU

7 cemecTp

1 Texnonoruueckue mpoueccol | PazpaboTka 3¢cKU3HOTO 4
M3TOTOBJICHUSI 3JIEMEHTOB TEXHOJIOTMYECKOro mpolecca
MHKPOCUCTEMHON TEXHUKH u3rorosiieanst MOMC.

ITK-1, ITIK-8

Hroro 4

2 CeHCOpHbIE KOMIIOHEHTBI Pacuer 6a30B0if KOHCTPYKIIUU 4
MHUKPOCHUCTEMHON TEXHUKHU €MKOCTHOTO (ONTHYECKOTO,
TE€H30PE3UCTUBHOIO)
npeoOpa3zoBaress

[K-1

Htoro 4
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3 AKTIOaTOpHbIE KOMIIOHEHTHl | YIIpyrue MoaBeCh 4 [K-1, TIK-8
MUKPOCHUCTEMHOMN TEXHUKU MUKPOMEXaHUYECKUX CUCTEM.
Pacuet 6a30B0#1 KOHCTPYKIIMU
€MKOCTHOI'O (MarHuTHOTrO,
IbE€30PU3UTHUBHOIO)
aKTI0ATOPA.
Hroro 4
4 CucTteMHBIN NOAXOM K CucreMHOE MOIETMPOBAHUE U 6 [IK-1, TIK-8
IIPOEKTUPOBAHUIO MUKPOCUCTEM |HMCCIEA0BAHNE TUHAMUYECKUX
xapakrepuctuk MOMC.
TemmepaTypHbIN aHAINU3
MOMC
Hroro 6
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbIX paboT nmpuBeeHO B Tabmuie 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Ha3zBanus paznenos (Tem) HaumeHnoBaHue 1a00paTopHBIX dopmupyemele
JCLIUTUTMHBI pabot Tpynoemrocts, KOMIIETEHIINH
7 cemecTp
1 Texnosornyeckue 1. ITosryyeHre TOHKOTUIEHOYHBIX 4 ITK-1, ITK-8
IIPOLIECCHI U3TOTOBJICHUSI | MaTEepPUAIOB METOAOM
AIIEMEHTOB MarHeTpOHHOT'O PacCIbUICHUS
MUKPOCHCTEMHON TEXHUKH |2, HarmbUieHHe TOHKAX 2 IIK-1, ITK-8
METAININYECKHUX TUIEHOK
TEPMUYECKUM CIIOCOOOM B BaKyyMe
Htoro 6
2 CeHcopHbI€ 3. MonenvupoBaHH€e ABUKECHHUS 4 IIK-1, TIK-8
KOMITOHEHTBI IUIOCKOTO MEXaHHU3Ma
MHUKPOCHCTEMHOM TeXHUKH |4, MoeMpOBaHKe IBUKEHHUS 2 ITK-1, TTK-8
MHOI'OMacCOBOM CHUCTEMBI C yIIPyTo-
BSA3KMMH CBS3SIMU
5. MonenupoBanue rlc-ienu 4 ITK-1, TTIK-8
IIOCTOSIHHOTO TOKa
Hroro 10
Hroro 3a cemectp 16
Uroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTpeHo y4eOHbIM IIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMble KOMIIETEHLIUU PECTABIICHBI B

tadiuue 5.6.

Ta6ymma 5.6. — Buasl caMoCTOsATEIbHOM pabOThI, TPYJA0EMKOCTh U (POPMHPYEMbIC KOMIETEHITUN

HasBanus pasnesnoB (Tem)
JVICTIATUTHHEI

Buyer TpynoemMkocts, | DopmMupyemeie
CaMOCTOATEILHON Py ’ PMHPY
q KOMIIETEHIIUH
paboThI

Dopmbl
KOHTPOJISt
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7 cemecTp

1 TexHoornyeckue IToaroroBka x 2 TIK-1, ITK-8 TectupoBanue
MIPOLIECCHI U3TOTOBICHUS TECTUPOBAHUIO
3JIEMEHTOB MUKPOCHCTEMHOH | BpimonHenue 2 IIK-1, TIK-8 | IIpakTnueckoe
TCXHUKH MIPaAKTUIECKOTr O 3aJaHUE
3a/1aHUs
IloaroroBka k 2 IIK-1, TIIK-8 3auér
3auery
[ToaroroBka k 6 ITIK-1, I[IK-8 | JlabopaTopHas
nabopaTopHOH pabora
paboTe, HalMCaHNUE
oTyeTa
Hroro 12
2 Cencopnble komnoHneHTsl  |[loxroroska k 2 [IK-1, [IK-8 | TectupoBaHue
MUKPOCHUCTEMHON TEXHUKU | TECTHPOBAHUIO
Brinonnenue 14 IK-1 [IpakTrueckoe
MIPAKTUYECKOTO 3aJlaHue
3a/laHus
IToaroroBka x 3 IIK-1, ITK-8 3auér
3auery
[ToxroroBka K 3 [IK-1, I1IK-8 | JlabopaTopHas
nabopaTtopHoOit pabora
pabote, HarMcaHue
oTuera
Hroro 22
3 AKTIOaTOpHBIE IToaroroska k 2 IIK-1, IIK-8 | TectupoBanue
KOMITOHEHTBI TECTUPOBAHUIO
MHKPOCHCTEMHOM TEXHUKH | BRITIOIHEHHE 5 [IK-1, IIK-8 | IlpakTnueckoe
MPaKTUYECKOTO 3aJlaHue
3aJlaHus
IToaroroBka x 3 TIK-1, ITK-8 3auéT
3a4yeTy
Hroro 10
4 CucTteMHBIN TOAXO K IToaroroBka k 1 [IK-1, IIK-8 | TectupoBaHue
MIPOCKTUPOBAHUIO TECTUPOBAHUIO
MHUKPOCUCTEM Brinonnenue 2 [IK-1, ITIK-8 | ITpakTrueckoe
MIPAKTUYECKOTO 3aJlaHue
3a/laHus
IToaroroBka k 3 IIK-1, ITK-8 3auér
3auery
Uroro 6
5 MukpoMexaHn4eCcKre [ToaroroBka k 1 [IK-1, ITIK-8 | TecTtupoBanue
paOTEeXHUYECKUE U TECTUPOBAHUIO
ONTO3JICKTPOMEXaHUICCKUC  |[[oaroToBKa K 5 IIK-1, TIIK-8 3auér
KOMITIOHCHTHI 3a4ery
Uroro 6
Hroro 3a cemectp 56
Hroro 56
9
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5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/I0B 3aHATHI

CooTBeTcTBHME KOMIMETEHIINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYECHUHN AUCLIUILINHBI, U BUOB
3aHATHI

Bunpl yueOHOI nesiTebHOCTH
dopmupyembie
Jlex. [Ipak. JIa0. Cam. DopMBI KOHTPOJIA
KOMIETEHIINH
3aH. 3aH. pao. pao.
ITK-1 + + + + 3auér, JlabopaTtopHas padora,
[TpakTuyeckoe 3amanue, TecTupoBaHue
ITK-8 + + + + 3auér, JlabopaTopHas pabora,
[IpakTrueckoe 3ananue, TecTupoBanue

6. PeiiTunroBasi cucreMa /1Jisl OlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOIIS IPEICTaBICHbI B Ta0bmuiie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH

. . | MakcumanbHbIi Gann
MakcumanbHbIi MakcumanbHbIi
3a MePHOJ MEKIY Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-yr0 KT ¢ OaJiy 3a mepuo.
2KT u Ha xoHeEI CEeMECTp
Hayasna cemectpa | Mexay KT u 2KT
cemecTpa
7 cemecTp
3auét 5 8 17 30
JlaGopaTtopHnas pabota 5 10 10 25
[TpakTnueckoe 3agaHue 5 10 15 30
TectupoBanue 5 5 5 15
Hrtoro makcumym 3a 20 33 47 100
nepuo
Hapacraromum ntorom 20 53 100 100

6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/IOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabmuUIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannel Ha ATy TEKyIIero KOHTPOIS Orenka

>90% ot MakcuMasIbHOI cyMMbI OaioB Ha gaty TK 5

Ot 70% no 89% ot makcuMabHOU cyMMBI 6aiioB Ha naty TK
Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% oT MakcuManbHOI cymMMbl OaioB Ha naty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6ayioB B TPAJULIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY NPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIaHHBIN Onenka (ECTS)

9K3aMeH

5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. Octeprak, /. 1. Mukposnexktpomexanuka : yueoHoe nmocodbue / JI. M. Octeprak. —
HoBocubupck : HI'TY, 2016. — 120 c. [OnexTpoHHBH# pecypc]: — Pexum moctyma:
https://e.lanbook.com/book/118177 .

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Koceix, A. B. MOMC: unHepiuanbHble CUCTEMbI, MUKPOAKTIOATOPHI, TaTUUKU : yueOHOE
noco6ue / A. B. Kocbix. — Omck : OMI'TY, 2015. — 77 c. [QnekTponHslii pecypc]: — Pexxum gocryna:
https://e.lanbook.com/book/149117 .

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUSI

1. TexHosoruu HaHOAJEKTPOHUKH: JlabopaTOpHBIN NpakTUKyM : yuyebHoe mocodue / . A.
®enynos, E. C. lllaxypun, A. M. bypsikos [u np.] ; nox penakuuei 0. K. ®etucoa. — Mocksa : PTY
MUPDA, 2023. — 79 c. [DOnexkTpoHHBIU pecypc]: — Pexum pgoctyna:
https://e.lanbook.com/book/382745.

2. Taxynuna A.JI. ®UBUYECKHUU MASITHUK: Ipaktukym. — Huwxuuit Hosropon:
Huxeropoackuii rocynusepcurer, 2021. — 22 c. [DnekTpoHHbIl pecypc]: — Pexum nmoctyna:
https://e.lanbook.com/book/191522.

3. Faxynuna A.II. U3VUEHUE YIIPYTUX CBOMCTB TBEP/IbIX TEJI:IIpakTukym. —
Hwxnuii HoBropoa: Huwkeropoackuii rocynusepeuteT, 2021. — 17 ¢. [DnexkTpoHHbIN pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/191524 .

4. V3yyeHue 3aKOHOB KOJeOATENbHOTO IBM)KEHUS MAaTeMaTHYECKOTO MasTHHKA: MPAKTUKYM :
yueoHoe nocooue / T. U. OBcenmna— Huxnuit Hosropon : HHI'Y um. H. U. Jlo6aueBckoro, 2019. —
18 c. [DnexTponnblii pecypc]: — Pexxum noctyma: https://e.lanbook.com/book/191774 .

5. Jlazyra, Ban BacunbeBuu MogaenupoBanue Texaudeckux cucreM B MATLAB-Simulink :
nabopatopublid mpakTukyM / U.B. Jlazyta. — Dnektpon. gaH. — Omck : Cu6A /U, 2024. [DneKTpoHHBII
pecypc]: — Pexxum moctymna: https://e.lanbook.com/book/407447 .

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIMYeCKHEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PadOThl 00YYaIOLIHXCS
U3 YHCIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB IIPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHHUSM HUX 3[I0POBbS U BOCHPUATHSL HHOOPMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
1 HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUU OUCHUILIMHBI PEKOMEHIyeTCs 00palarhcsi K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa OoTKpHIT gocTyI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.
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8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnevyeHre JUCHUIITIHHbI
8.1. MaTepuajbHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue IJIsl JeKIUOHHBIX 3aHATHI

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. FiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIIAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaJ]bHO-TeXHI/I‘leCKOC U IIporpammMHoOe o0ecneyeHue AJISI MPAKTHYIECKUX 3aHATHH

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

Onucanue uMeroerocs 000pya0BaHus:

- locka mapkepHasi nepeBuxKHasl;

- DKpaH BBIJBH>KHOM;

- [Tpoextop EPSON EB-X6;

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

- JlomamHui KUHOTEAT);

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- 7-Zip;

- Abbyy Lingvo x3 EU box;

- Adobe Acrobat Reader;

- Far Manager;

- Google Chrome;

- LibreOffice;

- Microsoft Windows XP;

- Mozilla Firefox;

- PDF-XChange Viewer;

- WinDjView;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaTopHbBIX padoT

JluaradoHHbIl KaOUHET: yueOHass ayJuTOpUs Ui MPOBEACHUS 3aHATHUH MPaKTUYECKOro THIIA,
yueOHast ayTUTOpUs Ui IPOBEACHUS 3aHATHI cemuHapckoro tuna; 634034, Tomckas obnacts, T. ToMCK,
Bepunnuna ynuua, 1. 47, 127 ayn.

Omnucanue UMeEIoNIerocs 000py0BaHUS:

- Jlocka MapkepHas nepeBIKHas;

- DKpaH BBIJBUKHOI;

- [Ipoextop EPSON EB-X6;

- Kommnerotep Intel(R) Core (TM)2 CPU (15 mir.);

- JloMamHui KMHOTEATD;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Google Chrome;

- Microsoft Windows XP;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnekr, 1. 40, 101 ayx.;

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 107 ayn.;
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- 634034, Tomckast o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 130 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLIEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepuasbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

Ha3Ba?:£§;;i;ﬁ? (rem) igiﬁ:fggr;;e ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 Texnonoruueckue npoueccel |I1K-1, ITK-8 3auér [Iepeyens BOonpocoB 11t
W3TOTOBJICHMSI 2JIEMEHTOB 3aueTa
MHKPOCHCTEMHOH TEXHHKH JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabota
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJaHUMN
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2 CeHCOpHbIE KOMIIOHEHTBI [K-1, TIK-8 3auér [Iepeuyens BonpocoB i
MUKPOCHUCTEMHON TEXHUKU 3aueTa
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
IIpakTryeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a1aHNe
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 Axtroaropubie komnoneHTsl  |I1K-1, ITK-8 3auér Ilepeuenb BOIIPOCOB IJ1st
MUKPOCHUCTEMHON TEXHUKH 3a4era
[IpakTrueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/1aHue
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 CucTeMHBIN TOOX0d K TIK-1, ITK-8 3auér Ilepeuens BOPOCOB ISt
MIPOEKTUPOBAHUIO MUKPOCUCTEM 3a4era
[IpakTueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a1aHue
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
5 MuKpOMeXaHUYECKHE IIK-1, TIK-8 3auér IIepeyens BOnpocoB it
PaaNOTEXHUYECKUE U 3adera
OIITO3JICKTPOMCXaHMICCKHC TectupoBanue [IpuMepHBIil nepeyeHb
KOMITIOHCHTBI TECTOBLIX 3aJaHUN

[lxana oneHku cHOPMUPOBAHHOCTU OTACIBbHBIX MIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

JAUCLUILIINHE
®dopmynupoBKa TpeOOBaHUA K CTETICHH C(OPMHPOBAHHOCTH
Orenka bannst 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMAIBHOMW | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJUIOB 3HAHUSA JaCTHYHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o ob1re, HO He B IIEJIOM YCIHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIICIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMATHUECKOe
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHHE
yMEHHE HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBaHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKallue yCHEIIHOE, HO yCHEUIHOE, HO
MaKCUMaJbHOM OTJIEbHbBIE coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIemMbl 3HAHUS OTJICIbHBIE OTJICTbHBIE
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HABBIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

(HEyAOBIETBOPUTENBHO) | UJIU

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT

BOCIPOW3BOJIUT CBOU 3HAHHS YCTHO, MUCbMEHHO WM B JJIEMOHCTPUPYEMBIX
NEeNCTBUIX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS M OCOOCHHOCTH IS Pa3HbIX 00BEKTOB YCBOCHHUSI.

5 (oTIM4HO) 3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

. OmnpenenuTs 4yBCTBUTEIBHOCTh S TEH304YBCTBUTEIHHOTO MpeoOpa3oBaTest TaBICHUS, €CIU
npu BozjaeiicTBuu Ha Hero gaBieHuss P=100 kIla oTHOcuTeIbHOE U3MEHEHUE COMPOTUBIICHUS
Bcex pe3uctopoB coctaBmiio AR/R =2 %. HanpsikeHne muTaHuss MOCTOBOM TEH30PE3UCTHBHOMN
cxembl UO=5 B. a) 10 6) 20 B) 30 1) 40

. OmnpenenuTh HOMHUHAJIBHBIA BBIXOJHOM CHTHAll TEH30PE3UCTHBHOTO NIpeoOpa3zoBartelns MpU
HaNpsOKCHUU MHTAHUS MOCTOBOW TeH30pe3ucTuBHOU cxembl UO=5 B, korpduumente
TEH304yBCTBUTEJIBHOCTH pe3ucTopoB k=40, KpUTHUYECKOM MEXaHUYECKOM HaIpsHKEHUU
okp=108 Ila u nBykpaTHOM 3amace IpPOYHOCTU. (MOAyJb FOHra MexaHWYEeCKOro 3JIeMeHTa
E=2-10E11 I1a) a) 1 MmB 6) 5 MB B) 45 MB 1) 90 MB

. OmpenenuTts 49yBCTBUTENBHOCTh S TEH30PE3UCTHBHOTO aKCEJIEPOMETPa, €CIIH MPH BO3JACHCTBUN
yckopenus a=10g (g=9,8 M/c2) mo HampaBlIIEHUIO OCU YYBCTBHUTEIBHOCTH B 00JacTu
PacCIIONIOKEHHSI TEH30PE3UCTOPOB POPMUPYIOTCS MeXaHW4Yeckue HamnpspkeHus o = 105 Ila.
Hanpskenue nmuTaHuss MOCTOBOM TeH3ope3ucTuBHOM cxembl UO=5 B, koadpdunuent
TEH30YYBCTBUTEIBHOCTH pe3ucTopoB k=50, moayns MOHra MexaHHYECKOTO 3JIEMEHTa
E=3-10E11 ITa. a) 10 6) 20 B) 30 r) 40

. Onpenenuts ko3 Punuent npeodpazoanus dF/dU miockoro eMKOCTHOTO (C MEpeMEHHBIM
3a30poM) mpeoOpa3oBaTesst B pexXuMe MoAIepKaHus MocTostHHOTO 3a30pa dx=0. Ilnomans
MOJIBMYKHOU O0KIaaku S=1MM2, BeTMYMHA 3a30pa MEXKIy OOKIaIKaMu X= 2 MKM, TIOCTOSTHHOE
HanpspkeHue Mexy ookmankamu U=5 B. a) 50 6) 100 8) 500 ) 1000

. Onpenenuts K03 punment npeodpazoBanust dF/dU miaanapHOro eMKOCTHOTO MpeoOpazoBaTes
rpebeHyaToro Tumna (¢ nepeMeHHbIM NEPEKPHITUEM Y 3yOLIOB TpeOEHKU IPU TOCTOSTHHOM 3a30pe
Mex gty 3yoramu x= 3 Mkm). KommuecTBo 3y010oB B moasmxHON 80494 TIpoBepeHo B TeHepaTope
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13 rpebenke n=25, TonmuHa 3y01oB h=2MKM, MOCTOSTHHOE HAIPSHKCHUE MEXTy TpeOeHKaMH
U=5 B. a) 50 6) 100 B) 500 r) 1000

6. Onpenenuth cmemenne Ay TOIBMKHOW TpeOCHKM IIAHAPHOTO 3JIEKTPOMEXaHHYECKOTO
npeoOpazoBaTes rpedeHYaToro TUIa (C MepeMEHHBIM EPEKPHITUEM Y 3yOII0B TPEOCHKH TIPH
MOCTOSITHHOM 3a30p€ MEXJy 3yOLaMu X= 2 MKM) MpH MPUIOKEHNUU MOCTOSHHOTO HANPSHKEHUS
Mexay rpedenkamu U=5 B. KonuuecTBo 3y0110B B moABMXHOU rpedeHke n=50, TonMHA
3y6moB h=3mkM, K03 PUIHEHT KECTKOCTH TMOaBECA MOJBUKHONW rpeOCHKN B HAINpPaBICHUHU
cmemenus k=2-10-3 H/m. a) 50 um 6) 100 am B) 500 HM 1) 1000 HM

7. Onpenenuts KpuTHdeckoe HampsikeHne UKp (3aaumaHus) MOABMKHON OOKIaIKH TIJIOCKOTO
€MKOCTHOTO (C MepEMEHHBIM 3a30pOM X) IIpeobpasoBatess (Mukpopedne). [lnomaas moaBuxHOM
obxmaaku S=0,01Mm2, BenmnunHa HadaibHOTO 3a30pa (mpu U=0) mexay ooknaakamu x0=3 MKM,
KO2(DPUIMEHT KECTKOCTH MojiBeca MoaABMWKHON 00knaaku k=2-10-2 H/m. a) 2 B 6) 12 B B) 27 B
r)70 B

8. Onpenenuth K0dhdurueHt npeodpazoBanus dF/dl MUKpOMEXaHHUECKOTO JIEKTPOMAarHUTHOTO
npeoOpa3oBaTessi B pexXUMe MOJAepKaHusl MOCTOSSHHOTO 3a30pa X=2 MKM MEX]y IJIaHapHOMI
KaTyIIKOH C TOKOM M MOJABWXHOW IMJIACTUHOW MarHutornpoBojaa. [lnomans moaBUKHOU
IJIACTUHBI S=1MM2, BeJIMUYUHA MOCTOSAHHOIO TOKa B KaTymke [=10 MA, KOJTMYECTBO BUTKOB B
karymke n=20.a) 1 6) 2,58) 17 1) 37

9. Onpenenuth BenuuuHy neperpeBa T tepmopesuctopa R=5 kOwm, pacmonoxeHHoro (B
JOKAIM30BaHHOW o0nactu ¢ paguycom r1=100 MKM) B IEHTpE MIOCKON KPYyTJIOM MeMOpaHbI
panuycoM 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
OCHOBaHUWU ¢ (PUKCUPOBAHHOM Temreparypoid. TermooTaadyeii B BO3AYIIHYIO Cpeny IpeHeOpeyb.
a)10C0)16CB)32C r)81C

10. Onpenenuts BennuuHy neperpeBa T Tepmopesuctopa R=5 kOM, pacronoXeHHOro B CEpeIUHE

MIJIOCKOU MPSAMOYTONIbHOM Oanku mmuHor L=1mwm, mmpuroit b=100MkM u ToamuHON h=5MKkM
MIpU TIPOTEKaHUM Yepe3 pe3uctop Toka [=1 MA. Kpemnauesas 6anka ¢ TermIonpoBoIHOCThIO 150
Bt/m K 3akpemiena Ha 6ojiee MaCCUBHOM OCHOBAaHHMHU C (PUKCUPOBAHHOW TEMIIEpPaTypOl.
Tennootaayuei B Bo3aymHyI0 cpeay npeHedpeus. a) 10 C6) 16 CB)32Cr) 81 C

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

ITapametpsl u xapakrepuctuku MOMC.

[Tpuniun padotst MOMC oceBoro akcenepomeTpa.

[Tpuniun padotsl komneHcaunonnoro MOMC akcenepomerpa.
[Tpuniun padborst MOMC rupockona LL - Tuma.

[Tpuniun padorst MOMC rupockona RR - tuma.

[Tpuniun padorst MOMC rupockona ¢ pacHIMpeHHOM MOI0COi MPOomyCKaHus
Martepuainsl, npumensiemsle B MOMC.

VYupasnsembie MOMC KOMIIOHEHTHI.

MOSMC nBurarenu

MOMC akTr0aTOpBHI.

MOBMC npeobpaszoBaTenu

Y XNANRE DD =

—_——

9.1.3. TembI J1a00paTOPHBIX PadoT

1. [TomyueHre TOHKOTUICHOYHBIX MaTepHUaIOB METOIOM MarHETPOHHOTO PACTIBIIICHUS
2. HampineHne TOHKUX METAUTMYECKHUX TICHOK TEPMHUYECKUM CITIOCOOOM B BaKyyMe
3. MonenupoBaHue ABUKEHUS TIJIOCKOTO MEXaHHU3Ma

4. MonenupoBaHKe IBIKCHHSI MHOTOMACCOBOM CHUCTEMBI C YIIPYTO-BI3KUMHU CBS3SIMHU
5. MoaenupoBaHue rlc-11enu NoCTOSHHOTO TOKa

NhEWOD =

9.1.4. TeMbl NpaKTUYECKUX 3aTAHUI

. Texnonorudeckuii npouecc nzrorosinenns MOMC akcenepomerpa.

. Pacuer 6a30B0if KOHCTPYKIIMH €MKOCTHOTO (MAarHUTHOTO, TbE€30PU3UTHBHOT0) aKTIOATOPA.

. Pacuer ©0a30BOil KOHCTPYKLUHM €MKOCTHOTO (ONTHYECKOrO, TEH30PE3UCTUBHOTO)
npeoOpa3oBaTes.

4. VccnenoBanue TemnepaTypHbIX Xxapakrepuctuk MOMC.

W N —
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5. CucteMHOE MOJIETMPOBAHUE U MCCIICIOBAHUE TUHAMUYECKUX XapaKTEPUCTHK aKeJIepOMETPa.
9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosdTenpHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HauaTtp n3ydeHne MTUCHUILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHblE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEJIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeueHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB O0yUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOThI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
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Jlist i1y ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI U WHBAJHUIOB MpPEAyCMaTPUBACTCS
nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPENICTB, & IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst Iun ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaTIOB.
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