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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHue 3HaHUN B 00JaCTH METOAOB (POPMUPOBAHUS U (U3UUYECKUX HNPUHLMIIOB
(YHKIIMOHMPOBAHUSI KOMIIOHEHTOB MUKPO- M HAHOCUCTEMHOM TEXHUKHU.

1.2. 3agauy AUCHUILIUHBI

1. U3ydenne ¢puzmdecknx OCHOB (PYHKIIMOHUPOBAHHS YCTPOWCTB MUKPO- U HAHOCHCTEMHOMU
TEXHHUKH.

2. V3ydyenue ¢pu3N4YeCKUX OCHOB CHEU(UUECKUX METOJ0B U3TOTOBJICHUSI YCTPOUCTB MHUKPO- U
HAaHOCUCTEMHOMN TEXHUKHU.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.

Monynb quctuminH: Moayie HanpaBleHHOCTH (major).

Nunexc quctmmmmunel: 51.B.02.10.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

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

WNHaukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaThl 00yUEHUs 10
KOMIIETCHIINH JUCLUTIIINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-1. Cnocoben
POBOJUTH (PU3HUKO-
MaTeMaTHIeCKOe
MOJICIIMPOBAHHE
UCCIIETYEMBIX
POIIECCOB
HAHOTEXHOJIOTHH U
00BEKTOB HAHO- U
MHUKPOCHUCTEMHOMN
TEXHUKH C
UCTIOJIb30BaHUEM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTU

IIK-1.1. 3HaeT ocCHOBHEIC
¢duznueckue u
MaTeMaTU4YECKHE MOJICIIH
00BEKTOB MUKPO- U
HAHOCHUCTEMHOM TECXHHUK

3HaeT OCHOBHBIE (PU3UYECKHE U
MaTeMaTHYeCKHNEe MOJICIH, OTIMCHIBAIOIIHE
(YHKITMOHUPOBAHHUE U3ICITHIA MUKPO- U
HAHOCHUCTEMHON TEXHHUKHU

ITK-1.2. 3HaeT OCHOBHBIE
MpOrpaMMHBIE CPEICTBA IS
(U3UIECKOTO 1
MaTeMaTH4eCKOro
MOJICIIUPOBAHUS TPUOOPOB U
YCTPOMCTB MUKPO- 1
HAaHOCHCTEMHOW TEXHHUKHU

3HaeT OCHOBHBIE MMPOTrPAMMHbIE TAKETHI,
KOTOPBIE UCTIOJIB3YIOTCA I (PU3HKO-
MaTEeMaTHYeCKOr0 MOJIETUPOBAHUS YCTPOHUCTB
MUKpO- U HAHOCUCTEMHON TEXHUKH

[IK-1.3. YMmeet npeactaBisiTh
00BEKTHI MUKPO- U
HAHOCHCTEMHOW TEXHHKHU B
BUJE PU3NIECKUX U
MaTeMaTUYECKUX MOJCIEH

YmMmeer MMpEaACTaBJIATb 00BEKTHI MHKPO- U
HAHOCHUCTEMHOM TEXHHUKHU B BUIE (pI/I3I/I‘ICCKI/IX
1 MaTeMaTUYECKUX MOJeNIeH

I1K-1.4. Bnageer
NPaKTUYECKUMHU HaBBIKAMHU
paboThl B IPUKIAIHBIX
poTrpaMMax KOMIBIOTEPHOTO
MOJICIIUPOBAHUS

Brnazgeer nmpakTHueCKMMH HaBbIKaMU pabOThI
B [IPUKJIAJIHBIX IPOrpaMMax KOMIIbIOTEPHOTO
MOJIEJINPOBAHMSL: IOCTPOEHUE Oa30BbIX
MoJIeJIel, pacuéT UX NapaMeTpoB,
OIpe/iesIeHNe TPAaHUYHBIX U ONITUMAIbHBIX
PEXKUMOB UX pabOThI

[T1K-2. T'oToB IpoBOAUTH
AKCIIEPUMEHTAJIbHBIE

MCCJIETOBaHMUS 110
CUHTE3Yy U aHAINU3Y
MaTepuasoB U

KOMIIOHCHTOB HaHO- "

MHKPOCUCTEMHOMN
TEXHUKHU

[1IK-2.1. 3HaeT MeTOABI
CHHTE3a HAHOMATEepPHaJIOB U
KOMIIOHEHTOB

3HaeT OCHOBHBIE (PU3UYECKHE U XUMHUYECKHE
METO/bl CHHTE3a HAHOMATEePHAJIOB 1
KOMITOHEHTOB W3JIeTTU MUKPO- 1
HAHOCHUCTEMHOM TEXHHUKH

[1K-2.2. Ymeet BbIOpaTh U
MPUMEHHUTH METO]I aHAJIHU3a
MaTepUajIoB U KOMIIOHEHTOB
MUKPO- U HAHOCUCTEMHOMN
TEXHUKHU

YMeer BbIOpaTh U IPUMEHUTD aJCKBATHBIH
METO/]I aHaJIN3a MaTEPUAJIOB U KOMIIOHEHTOB
MHUKpPO- 1 HAHOCUCTEMHON TEXHUKH IS
NoJy4yeHus: HanboJiee TOUHOU MH(pOpPMALUH O
MaTepHuanax u3Jenus 1 TEXHHIECKUX
XapaKTepUCTUK KOMIIOHEHTA

I1K-2.3. BnageeT ocCHOBHBIMU
METOIUKAMH ITIOCTAHOBKHU U
MIPOBEICHUS
IKCIIEPUMEHTATIBHBIX
HCCIICIOBAHUM

Brnaneetr 0CHOBHBIMH METOIMKAMH
MMOCTaHOBKHU U MPOBEICHUS
AKCIEPUMEHTAIBHBIX UCCIEA0BAHUN B
00J1aCTH TPOCKTUPOBAHMS, U3TOTOBJICHUS U
TECTUPOBAHUS 0OBEKTOB HAHO- U
MHKPOCUCTEMHON TEXHUKHU
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[IK-6. 'oToB
paccYuTHIBaTh U

[1K-6.1. 3uaeT ocCHOBHBIE
METOJIUKH TTPOSKTUPOBAHUS U

3HAaeT OCHOBHbIE METOAUKH NPOECKTUPOBAHUS
Y pacyeTra KOMIIOHEHTOB HaHO- U

IIPOEKTUPOBATH pacyeTra KOMIIOHEHTOB HAaHO- |MUKPOCUCTEMHOM TEXHUKH HA OCHOBE
KOMITIOHEHTHI HAaHO- U ¥ MUKPOCHCTEMHOH TEXHUKH | (PU3NKO-MATEMATUIECKIX MOIEIEH ITHX
MHUKPOCHUCTEMHOMN 00BEKTOB U C IPUMEHEHUEM ITPOTrPAMMHBIX
TEXHUKH CPEACTB IIPOEKTUPOBAHHUS U pacyeTa

ITK-6.2. YMeeT pacCUMTHIBATH
napaMeTpbl KOMIOHEHTOB
HaHO- U MUKPOCUCTEMHOMN
TEXHUKHU

YMeeT pacCuuThIBaTh MapaMeTphl
KOMITOHEHTOB HaHO- 1 MUKPOCHUCTEMHOMN
TEXHHKHU Ha OCHOBE (PU3MKO-MaTeMaTHUYECKUX
Mojiesiell 3TUX 0OBEKTOB U C IPUMEHEHHEM
MIPOrPaMMHBIX CPEJICTB pacyeTa

IIK-6.3. Bnaneer HaBBIKaMU
paboThI B MIPHUKIIATHBIX
nporpamMmax Jajisi pacuera u
MIPOEKTUPOBAHUS
KOMIIOHEHTOB HaHO- U
MUKPOCHUCTEMHON TEXHUKU

Brnaneet HaBeIKaMu pa60TBI B IPUKJIAAHBIX
nporpamMmmax Jjist pacdeta U IpOCKTUPOBAHUSA
KOMIIOHCHTOB HaHO- 1 MHKpOCHCTeMHOﬁ
TCXHUKH Ha OCHOBC CYHICCTBYIOIIUX (I)I/I3I/IKO-
XUMHUYECKHUX MOJIENICH 3TUX KOMIIOHEHTOB

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 4 3a4STHBIX eUHUIL, 144 akageMHUeCcKUX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4eOHOU JEATEIbHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUAAM YU4COHOM JIeITEIbHOCTH

o Beero |Cemectpsl
Bunpl yuebHoi nesTeIbHOCTH
qacoB |7 ceMecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejiemM, BCero 60 60
JIek1IMOHHBIE 3aHATUSA 26 26
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 48 48
BHEayIUTOPHasA padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka K KOHTPOJILHOU paboTe 4 4
[ToaroroBka K TECTUPOBAHUIO 14 14
[ToaroTroBka k 1abopaTopHOii paboTe, HaNMCaHUE OTYETA 30 30
IlonroToBKa U cAava YK3aMeHA 36 36
Oo0mast Tpya0eMKoOCTh (B 4acax) 144 144
Oo0mas TpynoemMkocTsb (B 3.e.) 4 4

5. CTpykTypa ¥ coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaesiaM (TeMaMm) U BHaaM y4eOHOU NesTeIbHOCTH IMPUBEICHA B
tabmnuie 5.1.
Ta6ymma 5.1 — Pasyens! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHPHOCTH

Bcero yacos
HasBanus pa3nenos (Tem) Jlek. | Ipak. | JIa6. | Cam. (6e3 dopmupyemble
JUCLUILINHBI 3aH., 4| 3aH., 4 | pab. |pal., 4 KOMIIETEHIIUU
9K3aMEHa)
7 cemecTp
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1 UyBCTBUTEIBHBIC 2JIEMEHTHI 8 6 8 18 40 TIK-1, TIK-2, IIK-6
MUKPOCHUCTEMHON TEXHUKU
2 CeHCOpHBIE KOMITOHEHTBI 8 4 4 14 30 IIK-1, IIK-2, TIK-6
MUKPOCHCTEMHOM TEXHUKHU
3 AkcenepoMeTpsl B 4 4 4 14 26 [IK-1, IIK-2, ITK-6
MUKPOCHUCTEMHON TEXHUKE
4 AxTI0aTOpBHI B MUKPOCUCTEMHOM | 6 4 - 2 12 [1K-1, [IK-6
TEXHUKE

Uroro 3a cemectp| 26 18 16 48 108

Uroro| 26 18 16 48 108

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Taduie 5.2.
Tabmuma 5.2 — Conepkanue pas3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

Haspanwus paznenos | Comeprxanue pa3aenoB (TeM) AUCIUILTUHBI Tpynoemxocts dopmupyemble
(Tem) TUCIUTITAHBI (B T.4. TIO JICKITUSIM) (nexumoHHbIC KOMIIETEHIINHU
3aHATHA), U
7 cemecTp
1 YyBcTBUTENBHBIE OcnoBuble onsitust MCT. 2 ITK-1
SJIEMEHTEI [Tpuniunuaneaoe otanuue u3aenuii MCT
MHUKPOCHUCTEMHOMN OT UHTETPAIbHBIX CXEM.
TEXHUKH CuHTE3 MaTepHasoB U yCTPOUCTB 6 [1K-2
MUKPOCHUCTEMHON TEXHUKU. PU3NuecKue
METO/bl UCCIEAOBAHUS MAaTEPUAIIOB U
MaTepUaIoB U 00BEKTOB MUKPOCHCTEMHOM
TEXHUKH.
Utoro 8
2 CeHcopHbI€ [1be30pe3UCTUBHBIE U MTBE30JICKTPUUECKUE 4 I1K-1, TTK-2,
KOMIIOHEHTBI YyBCTBUTEJIbHBIC 3JIeMEHTHI (UD). I1K-6
MHKPOCUCTEMHOMN Pe3onancusie Y2, UD Ha NOBEPXHOCTHBIX
TEXHUKH akyctudyeckux BoHax (ITAB).
CeHcopbl TeMIlepaTypsl, 1aBIEHUS, 2 [IK-1, IIK-2,
MarHUTHOTO TOJIsA, YTIIOBBIX CKOPOCTE. I1K-6
['upockorbl: BOJOKOHHO-ONTUYECKUI 2 IIK-1, IIK-2,
TUPOCKOI, MUKPOMEXaHUYECKUNA CEHCOP ITK-6
YIJIOBBIX CKOPOCTEM.
Hroro 8
3 AkcenepomeTpbl B |MuKpoMexaHHUYECKUE akcenepomeTpsl L- 4 ITK-1, I[IK-6
MUKPOCHUCTEMHOM TUIA, MUKPOMEXaHUYECKHE
TEXHUKE akcenepoMmeTpbl R-tuna. AkcenepoMeTpbl
C HarpeBaTesIbHOM TUIaCTUHOM,
aKCeJIEPOMETPHI C HArPEBATEIbHBIM T'a30M.
Hroro 4
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4 AKTIOATOpHI B AxTroatopsble 35ieMeHTsl MCT. 4 [1K-1, [IK-6
MHUKPOCHUCTEMHOMN MukpoMexaHU4eCKUe KIIIOYH.
TEXHUKE NHuTterpanbubie MUKpO3€EpKaia.
NHTerpanbHble MUKPOJIBUTATEIIN. 2 [1K-1, TIK-6
DneKTpocTaTUUECKHE MIaHapHbIe
MUKPOJIBUTATEIIH.
HUroro 6
Hroro 3a cemectp 26
Hroro 26
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmiuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
HaszBanus pazgenon HaunmeHnoBanue nmpakTUYECKUX 3aHATHI Tpynoemkocts, | Dopmupyembie
(TeM) AMCUHUILITMHBI (cemuHapoB) q KOMIIETEHIINH
7 cemecTp
1 YUyBcTBUTENnbHBIE | MeToMbI HCCNeT0BaHUs 00BEKTOB 2 IIK-1, IIK-2
JJIEMEHTHI MHUKpPOCHUCTEMHOM TeXHUKU. [TapameTpsl u
MHUKPOCHUCTEMHOMN xapakrepuctuku MCT. Tepmunsl u
TEXHUKU OykBeHHBIE 0003HaueHus napamerpoB MCT.
[Ipsimoii u oOpaTHBIN Mbe303((HEKTHI. 2 IK-1, T1K-2,
UYysctButenbHble 31eMeHTel MCT Ha [1IK-6
nbe303¢pexre. EMxocTHBIE
YyBCTBUTEIbHBIE JIEMEHTHI.
UyscTBuTenbHbIE 31eMeHThl Ha [TAB.
WHTerpaibable MUKpO3€pKala: OJHOOCHBIE U 2 I1K-1, IIK-6
JIBYOCHBI€ - TPUHIUI ACUCTBUS U
KOHCTPYKIHUU.
Hroro 6
2 CeHcopHbI€ dusuyeckre 0CHOBLI JaTYUKOB 2 IIK-1, TIK-6
KOMITOHEHTHI temrepatypsl: b dextsl [lenbThe u 3eedexa.
MUKPOCHCTEMHOI JlaTunKy MarHUTHOTO TOJIS: IPSIMbIE -
TEXHUKHU HENOCPEJACTBEHHOE U3MEPEHUE MarHUTHOMN
MHAYKIMH, KOCBEHHBIE - OOHapyKEeHHE
AIIEKTPUYECKOTO TOJISI 10 €r0 MATHUTHOMY
TI0JII0, PETUCTPALIUS MEXaHUYECKOTO
nepeMeleHus py BO3AeHCTBUH
MarHMTHOTO MOJIS.
JlaTYMKH yTII0BBIX CKOPOCTEN - TUPOCKOIIBIL: 2 I1K-1, IIK-6
BOJIOKOHHO-ONITUYECKUE U
MUKpoMexaHndeckue. Koncrpykuuu
MHUKPOMEXaHUYECKUX THPOCKOIIOB.
HUroro 4
3 AxcenepoMeTpbl B | MUKpOMEXaHHUYECKHUE CEHCOPBI TUHEUHBIX 2 IK-1, TTK-2,
MHKPOCUCTEMHOMN CKOpPOCTEH - MUKPOMEXaHUYECKHE I1K-6
TEXHUKE akcesnepomeTpsl: L-tuna u R-tuna:
KOHCTPYKLUHU U MPUHIUIBI JEHCTBUSL.
AKcenepoMeTpbl C HarpeBaeMou IIaCTUHON 2 [1K-1, T11K-2,
U C HarpPEBAEMBIM Ia30M. ITIK-6
HUroro 4
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4 AxTr0aTOpHI B AkTr0aTOpBl. MUKpOABUTATENH: 2 [1K-1, TIK-6
MHUKPOCHUCTEMHOMN AIEKTPOCTATUUECKHUE U MHE30JIEKTPUUECKHE.
TCXHHUKC MukpomMexaHUYeCKHE KITIOYU: TEPMHUYECKHE, 2 [IK-1, I[IK-6
MTbE303JIEKTPUUYECKHE, IJIEKTPOCTATHUECKHE,
MarHuTHBIC - IPUHITUTT JCHCTBUS U
KOHCTPYKITUH.
Htoro 4
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue 1a00paTopHBIX pabOT MpHUBEACHO B TabuIE 5.4.
Tabmuna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
Hasanus paznenos (tem) | HamMeHnoBanwme 1abopaTOpHBIX T dopMupyembie
JTUCITUTITUHBI pabort PYAOCMIKOCTD, | KOMITCTCHITH
7 cemecTp
1 UyBcTBUTETBHBIE HccnenoBanue xapakTepUCTUK 4 ITK-1, T1K-2, I1K-6
3JIEMEHTHl MUKPOCUCTEMHOH | Mbe30AaTunKa
TCXHUKH UccnenoBanue xapakTepUCTHK 4 IIK-1, IIK-2, TIK-6
MBMC-rupockona
Htoro 8
2 CeHcopHble KOMIIOHEHTHI | MccnenoBanne TuHaMUYeCKIX 4 IIK-1, I[IK-2, IIK-6
MUKPOCHCTEMHOUW TEXHUKH |XapaKTEPUCTHUK KaHTHIIEBEpa
Htoro 4
3 AKcenepoMeTpsl B HccnenoBanne KOHCTPYKLIMU U 4 [1K-1, IIK-2, ITK-6
MUKPOCHCTEMHOM TEXHUKE |XapaKTePUCTHK
CTPYHHOTI'O aKCeJIepOMETpa
Hroro 4
Uroro 3a cemectp 16
Htoro 16

5.5. KypcoBoii npoekT / KypcoBasi paboTa

He npenycMOoTpeHO y4eOHBIM IIaHOM

5.6. CamocTosiTesqIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B

Tadymie 5.6.

Tabmmma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIIETEHITUN
Hasanns paznenos | Buael camocrostensHoi | Tpynoemkocts, | dopmupyemsie ®opmsbl
(TeM) AMCUHUIIINHBI paboThI q KOMIIETCHIINH KOHTPOJIA

7 cemecTp

1 YysctButensusle |lloaroroska 4 [IK-2 KonTponbHas
AIIEMEHTBI KOHTPOJILHOM paboTe pabota
MHUKPOCHCTCMHOM IToaroroBka x 4 IIK-1, IIK-2, TectupoBanue
TEXHUKH TECTUPOBAHUIO [1IK-6

[ToaroToBka k 10 ITK-1, TIK-2, JlaGopaTopHas

nabopaTopHO# paboTe, [TK-6 pabora

HalMcaHue oTyeTa

Hroro 18
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2 CeHcopHble IToaroroBka K 4 IIK-1, TIK-2, TectupoBanue
KOMIIOHEHTBI TECTUPOBAHUIO [1IK-6
MHKPOCHCTEMHOH IToaroToBka k 10 [IK-1, I1K-2, JlaGopaTopHas
TCXHUKH nabopaTopHO# padoTe, [TK-6 pabora
HalMCcaHue OTYeTa
Hroro 14
3 Akcenepometrpsl B |Ilonroroska k 4 [IK-1, TIK-2, TectupoBanue
MHUKPOCHUCTEMHOMN TECTUPOBAHUIO [1IK-6
TCXHHUKC [ToaroToBka k 10 ITK-1, TIK-2, JlaGopaTopHas
nabopaTopHO# padoTe, ITK-6 pabora
HanMcaHue OTYeTa
Hroro 14
4 AKTIOATOpHI B IToaroroBka k 2 [IK-1, TIK-6 TectupoBanue
MHUKPOCHUCTEMHOMN TECTUPOBAHUIO
TEXHHUKE Hroro 2
Hroro 3a cemectp 48
[TonroroBka u cnaya 36 OK3aMeH
HK3aMEHa
Hroro 84

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,

M BHJOB 3aHATHI

CooTBeTcTBHME KOMIMETEHIINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATUI
Bunpl yueOHOIl esTenbHOCTH
dopmupyembie
Jlek. [Ipak. JIa0. Cam. DOopMBI KOHTPOJIA
KOMITIETEHIINH
3aH. 3aH. pao. pao.
ITK-1 + + + +  |KontponbsHas pabora, JlabopaTopHas
paborta, TectupoBanue, JK3aMeH
ITK-2 + + + + Kontponbnas padota, JlabopaTtopnas
pabora, TectupoBanue, IK3aMeH
ITK-6 + + + + JlaGopatopHas pabota, TecTupoBaHue,
DK3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIeBAEMOCTH 00y4arouXcs

6.1. basuibHbIe OneHKH 1J1s1 (POopM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeCcTaBIeHbI B Tabuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

MaxkcuManbHbIA 0aJLt
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MaxkcumanbHbII MaxkcumanbHbIA
3a nepuoxa Mexay | Bceero 3a
@DopMBI KOHTPOJIA 6am1 Ha 1-y10 KT ¢ 6asu1 3a Iepuos
2KT u Ha KoHel CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
7 cemecTp
KonTponbnas pabota 10 0 0 10
JlaGopatopHas pabota 0 10 20 30
TectupoBaHnue 15 15 0 30
DK3amMeH 30
8



Htoro makcumyM 3a 25 25 20 100
epuo.
Hapacratomum ntorom 25 50 70 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha gaty TK 5

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

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTEIBHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. ®etucos, JI. FO. BBeneHne B MUKPOCUCTEMHYIO TEXHUKY : yueOHOe mocodue / JI. FO. detuncos.
— Mocksa : PTY MUPDA, 2021. — 82 c. [DnekTpoHHBIA pecypc]: — Pexum nmocryma:
https://e.lanbook.com/book/182575 .

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. CmupHos, B. U. HaHnosnekTpoHuka, HAHO(OTOTHIKAa 1 MUKPOCHUCTEMHAasl TEXHUKA : ydyeOHOe
nocob6ue / B. . CmupHoB. — YibsHoBck : Yal'TVY, 2017. — 280 c. [DnekrpoHHsIii pecypc]: — Pexum
nocrtymna: https://e.lanbook.com/book/170655.

7.3. Y4eOHO-MeTOANYeCcKHe MM0COOUS
7.3.1. O6s13aTe/IbHbIEC YUeOHO-METOAUYECKHE MTOCOOHSI

1. ConnatoB, Auapeit AnekceeBud. [lonmyduenue u oOpaboTka CHUTHAJIOB MEPBUYHBIX
npeobpa3oBareneit Ha ocHoBe MEMS-ngatuukoB : yuyebHO-MeToauueckoe mocobue. - ToMmck :
WznarensctBo TYCYPa , 2021. - 104 c. (nanuuue B Oubnuotexke TYCVYP - 5 ok3.).

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOINYECKUE MAaTEPHUATIBI IJIs1 CAMOCTOSITENIBHON U ayAUTOPHOIN pabOThl 00yJaromuxcs
13 YKCIIa JIUI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI 1 MHBAJIUAOB MPEJOCTABIISIIOTCS B popMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPHATHS HHPOPMALINH.

J1st M1 ¢ HApYIIeHUsIMU 3PeHHUs:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUIaTeIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpOo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yueHHW AMCIUIUIMHBI 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-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE M MMPOrPaMMHOe o0ecreuyeHue I1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIH,
TEKYLIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejiaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

VYueOHast aytuTopHst: yueOHast ay TMTOPHSI UTS TPOBEACHUS 3aHATHIA MIPAKTUYECKOTO THIIA, ydeOHas
ayJIUTOpUA I NPOBEACHUS 3aHsATHH JabopaTtopHoro tuna; 634034, Tomckas obnacts, r. ToMmck,
Bepmmnuna ynuna, 1. 74, 124 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Komnerotep Intel(R) Core (TM)2 CPU (13 mwir.);

- [Ipoektop Beng;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

8.3. MaTepua/ibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0opaToOpPHBIX padoT

JlabopaTopusi HaHOSIEKTPOHHUKU U MHKPOCHUCTEMHON TEXHUKHU: yueOHas ayAuTOpHUSA IS
MpoBeIeHUs 3aHATHI naboparopHoro tuna; 634034, Tomckas o6nacts, r. Tomck, Bepmnnuna ynuna, A.
74, 115a ayn.

Onucanre UMEIOIIErocss 000pya0BaHUS:

- Ocuumnorpap ACK 1021;

- 'eneparop 3-34;

- BoasT™meTp B7-21;

- BoasT™meTp B7-26;

- bnok nuranus b5-47 (2 mr.);

- bnox mutanusa b5-10;

- Mukpockon MBC — 9 (2 mit.);

- Uctounuk nmurarus HY 3003 (2 m.);

- Ucrounuk nuranus UT5003ED (2 mT.);

- U3meputens MoutHocTH cBeToBOro noroka TES-133;

- JlaGopaTopHbIe CTEHABI: «DJIEMEHTHl HAHOIJICKTPOHHUKHU: ONMTOIIECKTPOHHBIE MPHUOOPHI U
yCTPOHCTBa», «DNEeMEHTHl HAHODIEKTPOHUKU: THUOIB», «DIEMEHThl HAHOAJIEKTPOHUKU: MOJEBBIC
TPaH3UCTOPBI»;

- Uctounuk nuranus GPS 3030 DD;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.
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VYyeOHas aynuTopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayIUTOPUS JJIs TPOBEACHUS 3aHsATHH JabopaTtopHoro tuna; 634034, Tomckas obnacts, . ToMmck,
Bepmununa ynuua, 1. 74, 124 ayn.

Onucanue UMeroIerocs 000pya0BaHuUs:

- Komnerorep Intel(R) Core (TM)2 CPU (13 mit.);

- [TpoexTop Beng;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Bupryanbnas nabopatopHas pabora «lMccinemoBaHume NHMHAMHYECKUX XapaKTEPUCTHK
KaHTUJIEBEPAy;

- BuptyansHas naboparopHas padota «lccnenoBanue KOHCTPYKLINUN U XapaKTEPUCTUK CTPYHHOTO
aKceJIepoMeTpay;

8.4. MaTepua/ibHO-TEXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIOJIB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecam:

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 107 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 130 ayn.

Omnwucanue UMeEIONIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

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

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCIIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/nepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYUCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
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U MPOMEKYTOYHOI aTTecTaluu

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

Hassaumi pasfeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 YyscrBurensusie amementsl  |I1K-1, I1IK-2, KonTponbHas IIpuMepHBIil IepeyeHb
MHUKPOCHUCTEMHON TEXHUKH [1IK-6 pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PabOT
Jlaboparopnas Temb! mabopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB
2 CeHCOpHBIE KOMIIOHEHTBI [K-1, TIK-2, JlaboparopHas Tembr mabopaTopHBIX padoT
MHUKPOCHCTEMHON TEXHUKH [1IK-6 pabota
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
3 AxcenepoMeTphl B [IK-1, T1TK-2, JlaGopaTopHas Tembl 1abopaTopHBIX paboT
MUKPOCUCTEMHOU TEXHHUKE [1IK-6 pabora
TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 AKTIOQTOpHI B [IK-1, ITIK-6 TectupoBanue [IpumMepHbIi IEpedeHb
MHUKPOCHCTEMHOU TEXHHUKE TECTOBBIX 3aJlaHUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
®opmynupoBka TpeOOBaHUH K cTeneHH C(HOPMUPOBAHHOCTH
Ouenka bamner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MIIM ()parMeHTapHbIE YMEHUH WU HABBIKOB WJIN
CYMMBI 0aJI0B 3HAHUSA YaCTUYHO ¢bparmeHTapHble
OCBOEHHOE pUMEHEHNE
yMEHHUe HaBBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCUMAaJIbHOU 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMATUYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHNE
yMEHHUE HaBBIKOB
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4 (xopotio)

ot 70% no
89% ot
MaKCHUMaJILHOM
CyMMBI 0aJuIOB

copMHpPOBaHHBIE,
HO COZIepIKallue
OTACJIbHBIC
POOJIEMBI 3HAHUS

B 1IEJIOM
YCIIEIIHOE, HO
cofieprKalnue
OTACJIBbHBIC
Ipo0OeIIbl yMEHue

B IIEJIOM
yCIICIIHOE, HO
coJiepKaIue
OTACJIBHBIC
poOebI
[IPUMEHECHUE
HaBBIKOB

5 (OTJIMYHO)

>90% ot
MaKCHMaJIbHOM
CyMMBI 0aJIIoB

chopMUpOBaHHBIC
CHCTEMaTHYECKHUE
3HAHUS

chopMHUpOBaHHOE
yYMEHHUE

YCIHEIIHOE U
CHUCTEMaTHYECKOe
MIpUMEHEHHE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
IECUCTBUAX.
4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Yto peructpupyroT KaMepTOHHbBIE TUPOCKOIIBI?
a) TMHEHHYI0 CKOPOCTh MHEPLIMOHHBIX Macc;
0) yckopenue Kopuomnuca;
B) YIVIOBYIO CKOPOCTH BpalleHHsl MIaTGOpMbl Ha KOTOPOM 3aKperyieH THPOCKOIT;
r) cruty Kopuodnuca.

2. B ueM npuHIMNIHAIBHOE OTIUYHE FJIEMEHTOB MUKPOIJIEKTPOHUKHU (HaIpUMep, HHTETpaIbHbIX

CXEM

(UC)) ot snemenToB mukpocucteMuoi Texuuku (MCT)?

a) npu usrotosieHun sneMeHToB MCT TpaBieHnem 4acto TpeOyroTCsl BHICOKHE acCIEKTHBIE

OTHOIIICHUS,

0) npu uzroroBiaeHuu 31eMeHToB MCT HCHOIB3YIOTCS YCTAHOBKM CUHXPOTPOHHOTO U3ITy4YECHHUS;
B) OTJIMYKE B TpexMepHOCTH CTpyKTYyp MCT, mipu 3TOM 37€MEHTHI 00,1a1aI0T BO3MOKHOCTHIO
MEXaHUYECKOTO MepeMEIIeHHs] OTHOCUTENBHO APYT APYTa;
r') IMEHHO 17151 u3rotoByieHus u3aenuniit MCT cTanm UCmoab30BaTh )KEPTBEHHBIE CIIOU.
3. Yto xapakrtepusyet uncio Pelinonbaca (Re)?
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a) XapakTepu3yeT COOTHOIIEHHWE MEXJIYy MHEPIUOHHBIMU CHJIAMH U BA3KOCTHIO (CHUIaMU
TpEeHUs);
0) BbIpa)kaeT COOTHOILIEHNE MHEPLUOHHBIX CUJI U CHJI IOBEPXHOCTHOTO HANPSKEHUS;
B) OIpeIeNsieT COOTHOIICHUE HHEPLIMOHHBIX CUJI M CUJI YIIPYTOCTH
T') BBIPa)KaeT COOTHOIICHHE WHEPLIMOHHBIX CUJI M CUJI TPaBUTALIUH.
4. Kakue 0cOOEHHOCTH OTINYAIOT MUKPOTPHOOIOTHIO OT MAaKpOTPHUOOIOTHH?
a) B MUKpPOTpHUOOJIOTHUHU CHJIa TPEHUS HE 3aBUCHUT OT IUIOLIA/IM KOHTAKTa ABYX TeJ;
0) B MEKPOTPHUOOJIOTHH CHJIA TPEHHS 3aBHCHUT OT PEAIbHOM TUIOMIAU KOHTAKTA;
B) B MaKpOTpuOOJ0TUH HaOI01aeTCs (D (DEKT MPHITUITAHHS-CKOJIBKCHHS;
I') B MUKPOTPUOOJITHH KUAKOE TPEHHUE CYIIECTBEHHO YMEHbBIIAET CHITy TPEHUS.

5. Tlon geiicTBHEM BHEIIHEH CHIIBI KOHCOJIbHAS Oanka m3rudaetcs. [1o 3akony ['yka BHemHe# cuiie
MIPOTUBOAEUCTBYET cujia yrnpyroctu. OT Kakux napameTpoB OaiKu 3aBUCUT JKECTKOCTh Oanmku?
a) ToabKo OT MoyJisi FOHra maTepuana Ganku U J1JIMHBL;

0) OT MOMEHTa HHEPILIUU CEUEHUS OaJTKH;
B) OT MOMEHTAa MHEPLIUU ceueHus u moayis KOura;
T') 3aBUCHUT OT BCETO BBILIETIEPEUHCIECHHOTO.
6. Kakum oOpa3zom KOMIIEHCHUPYETCS BIMSHUE TEMIIEPATyphbl HAa MOKA3aHU MEMOPAaHHOTO 1aTYHKa
NaBJICHUS?
a) UCTOJIb3YIOTCSl COCTaBHBIE MEMOpaHBI C MPOTUBOMOJIOKHBIMY 3HaUeHUsIMUA TKC;
0) OyKBaJIbHO PSAOM M3rOTABIMBAIOTCS /IBa OJUHAKOBBIX JAaTUMKA JABJICHUS: OJUH C OTKPBITOM
BHEIIHEMY JaBJICHHUIO MEMOPAHOI;
B) uepe3 MeMOpaHy HPOIMYCKAIOT MOCTOSHHBIM TOK, 3HAas TeMMEpaTypHbIA KOdPPuIueHT
COTMPOTUBIICHUS BBIUUCISIOT MOMPaBKY;
I) OIpU U3MEHEHHUH TeMIepaTypbl U3MEHAIOTCA FeoOMeTpUYecKue pa3Mepbl, BO3HUKAIOT
MEXaHUYECKUE HANpsOHKEHUs, U3Mepsis KOTOPble MOXKHO BBIYHMCIUTH MOMPABKY.
7. Tlnockue KOHACHCATOPHI ¢ OAHOM MOABMKHON OOKIIAIKON UCTIOIB3YIOTCS:
a) B KQUeCTBE JaTuuKa TeMIEPaTyphl;
0) B KQ4ECTBE AJICKTPOCTATUIECKOTO JIBUTATEIIS;
B) B Ka4eCTBE JJaTUMKa MEXaHUYECKUX HANpPsKEHUH;
') B KauecTBe AaTYMKa U3MEHEHUS JUDIEKTPHUUECKON MPOHUIIAEMOCTH.
8. B kauecTB ceHCOpa TeMIIepaTypbl HCIOJIb3YIOTCS:
a) siBneHue 3eeOeka;
0) ssnenue [lenpThe;
B) U3MEHEHHUE pa3Mepa Tell IPU U3MEHEHUHU TeMIIepaTyphl;
') U3MEHEHHE COMPOTUBIICHUS METAIIJIOB IIPH U3MEHEHUH TEMIIEPATYPBhI.

9. B Hacrosmiee Bpems pazpaboTaHo 00IbIIOE KOJTUIECTBO MUKPOMEXaHUUECKUX KITFOUEH,
M3rOTaBIMBAE€MbIX W3 aJIOMUHUS U 30jJ0Ta. KakoBa riaBHas MpUYMHA OTPAHUYCHUS
MaKCUMaJIbHOMN
YaCTOTHI CPabATHIBAHMS TAKUX KITHOUECH?

a) macca;
0) MOMEHT WHEPIIUU CECUCHHUS;
B) adexT 3anumnanus;
') MaJIbIi KO DHUIIMEHT YIIPYTOCTH.
10. KakoBa usnueckasi mpupoa TMraHTCKOro MarHuTHOro conpotusiaeHus: ('MC)?
a) yBEJIMUYEHHUE 3JIEKTPUUECKOr0 COMPOTUBIICHHUSI IPOBOJHUKOB B MAarHUTHOM TIOJIE;
0) cyts 'MC B yepenoBaHuM TOHKHX (DEPPOMATHUTHBIX U HEMArHUTHBIX CJIOEB;
B) CONPOTHUBJIECHUE TOHKMX MarHUTHBIX CJIOE€B 3aBUCUT OT B3aMMHOW HaMarHMUYE€HHOCTHU
AJIEKTPOHOB: MpPU MapajjieIbHOM OpUEHTAIlMH CIHUHOB AJIEKTPOHOB COMNPOTHUBJICHUE
MUHUMAJbHO, NPU aHTUINAPAJUIETBHON — MaKCHUMAaJbHO;
r) 'MC BO3HHKaeT TOJBKO NPHU MPOTEKAHHU TOKA MEPHNEHIUKYISIPHO TIOCKOCTH
(beppOMarHuTHHIX CJIOEB.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

OOBscHUTE 3aKOHBI TPONIOPLHOHATBHON MUHUATIOPU3ALIHH.
Tenzopesucropsl 1 ux npumeHenue B MCT.
MukpoMexaHU4eCKUE KIIIOUH.

ITbe30351eKTpUYECKNE MUKPOABUTATEIH.

L=
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SRS e

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Sl ol e

Bo3MoxHBIE NpUMEHEHHUS JJIEKTPOCTATHUYECKUX JAUIJIEKTPUUYECKUX IJIaHAPHBIX
MHKPOJABUTATEIICH.

TexHomorust 00beMHON MUKPOOOPAOOTKH.

Bo0JIOKOHHBIN ONTUYECKHUIT THPOCKOTI.

MUMPs u SUMMIT - texHonorumu.

EMKOCTHBIE JaTYMKK TIEPEMEILICHHUIA.

MukpomexaHn4eCcKHe TUPOCKOIIBI.

[TuposnekTpuyeckue AaTYNKU U3TyUSHUS.

YCeTpoicTBO U IPUHITUTT PAOOTHI Ta30BOT0 XpoMartorpada.

DddekT 3eedeka Kak JaTIMK TEMIIEPATYPHI.

[1be30pEe3UCTUBHBIN U 3JIEKTPOCTATUYECKUN aKTIOATOPHI.

Oco0eHHOCTH IEUCTBHS CHJI TPEHUSI B MUKPO- M HaHOIMAIma3oHe pa3mepoB daeMeHToB MCT.
HuTerpanbHble MUKpO3epKasa.

JIBYXKOJIJIEKTOPHBI MarHUTOTPAH3UCTOP.

[TomynpoBOIHUKOBBIE CEHCOPHI TEMIIEPATYPHI.

DNEeKTPOCTaTUUYECKHE BO3TYIIHbIE IJIJaHAPHBIE MUKPOBUTATEIH.

B3anMHast cBsI3b PU3MUECKUX CBOWCTB M SIBJICHHUI B KPUCTAJIAX.

9.1.3. IIlpuMepHbIii NepedyeHb BAPHUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. Bapuanr 1

A) BeiBeguTte ypaBHeHHE M3ruba KaHTUIIEBEPAa aTOMHO-CHJIIOBOTO MHMKPOCKOIA Ha OCHOBE
MO/JIEJIN KOHCOJIbHOW OaJIKu.
b) O0GBsicHUTE 3aKOHBI TPONOPIIMOHATIEHOW MUHHUATIOPU3ALINH.

. Bapuanr 2

A) Ilepeunciaure OCHOBHBIE METOABI IETEKTUPOBAHUSI MATHUTHOTO MOJISI B MUKPOCUCTEMHOMU
TEXHHUKE ¥ CXEMaTHYECKU N300pa3uTe MPHUHIIUII ACHCTBHS COOTBETCTBYIOIINX JATUYHKOB.

b) O0BsicHuTe 0COOCHHOCTU NEHCTBUS CUJI TPEHUS B MUKPO- M HAHOJIHMANa30HE pa3MepoB
snnemenToB MCT.

. Bapuant 3

A) Onummre 1100yI0 U3 KOHCTPYKIMI MUKPOMEXaHMUYECKOTO TUPOCKOIIA, C/IEaB MOSCHIIOMINN
4epTEX U NPUHLMUIINATIBHYIO 3JIEKTPUUECKYIO CXEMY, TOSICHUTE NIPUHIIUI JEHCTBUS.

b) ITpe30pe3ucTUBHBIE U TbE303TIEKTPUUECKNE UYBCTBUTEIBHBIE JIEMEHTBHI.

Bapuanr 4

A) OnumuTe KOHCTPYKIUU U MPUHIUI JEHCTBUS MUKPOMEXAHUYECKUX aKCEIepoMeTpoB M- u
L-tunos.

b) UyBCTBUTENIBHBIE 3JIEMEHTHI HA IOBEPXHOCTHBIX aKyCTUYECKMX BOJIHAX.

Bapuanr 5

A) OnuumnTe KOHCTPYKLIMU U PUHLUI JEHCTBUS 3IEKTPOCTATUUECKUX U IIbE30IEKTPUUECKUX
MHKPOJABUTATEIICH.

b) B uem 3akirouaeTcsi NpUHIUI AEUCTBUS EMKOCTHBIX YyBCTBUTEIbHBIX 3JIeMeHTOB? CuenanTte
MOSICHSIIONIYIO CXEMY € HEOOXOIUMBIMH (hopMyiaMu

9.1.4. Tembl J1a00paTOPHBIX PadoT

HccnenoBanmne xapakTepUCTUK MTbE30AaTUNKA

Uccnenosanue xapakrepuctuk MOMC-rupockorna

HccnenoBanne TuHAMUYECKHX XapaKTEPUCTUK KaHTHIIEBEpa
HccnenoBanne KOHCTPYKIMH U XapaKTEPUCTUK CTPYHHOTO aKcelIepoMeTpa

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.
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B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepHanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHAJIE M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaronuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOZS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
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nocTymHas GpopMa npeoCTaBICHH OTBETOB HA 3aJJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI © MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaIUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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