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Ne Bunp! yueOHOl esTeIbHOCTH 8 cemecTp Bcero Enunautsn
1 Jlexkumun 26 26 4acoB
2 [IpakTHueckue 3aHATUA 20 20 4acoB
3 JIaGoparopHble paboThI 8 8 4acoB
4 Bcero aynuTopHbIX 3aHATUH o4 o4 4acoB
5 W3 HuX B MHTEPAaKTUBHOMN (hopme 8 8 4acoB
6 JIaboparopHbie pabOTHI 8 8 4acoB
7 Bcero koHTakTHOI paboThI 8 8 4acoB
8 CamocrosiTenpHast paboTa 54 54 4acoB
9 Bcero (6e3 sx3ameHa) 108 108 4acoB
10 TIloaroroBka u cpaya dK3aMeHa 36 36 JacoB
11  OOwias TpyI0EMKOCTb 144 144 4acoB

4.0 4.0 3.E.

DKk3aMeH: 8 ceMecTp
Tomck 2018
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JIMCT COI'NTACOBAHUA
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poToKoJ Ne
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CornacoeaHa Ha noptane Ne 33842 2



1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau AUCHUNIAHBI
Ilenpto mTpenofaBaHusi JUCIUIUIMHBI SBIsACTCS (OPMUpOBAHHME 3HAHUN B 00JIACTH METOIOB
dbopMupoBaHus U PU3NIECCKUX MPUHITUTIOB (PYHKIIMOHUPOBAHUSI KOMIIOHCHTOB MUKPO- ¥ HAHOCHCTEMHOM
TEXHUKH.

1.2. 3agaun TMCHMIIHHBI
— wu3ydeHue (U3HYECKUX OCHOB (PYHKIIMOHUPOBAHUS YCTPOMCTB MHUKPO- W HAHOCHUCTEMHOUN
TEXHUKHU.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

Huctunnuna «®u3n4eckue OCHOBbI MHUKPO- W HaHocucteMHOM TexHuku» (b1.B.O/.16)
OTHOCHTCS K OJIOKY 1 (BapuaTuBHAs 4acTh).

[IpeamecTByIOIIMMY ~ TUCHMIUIMHAMY, (QOPMHUPYIOUIMMHA  Ha4ajbHBIC 3HAHUS, SBISIOTCS:
Maremaruka, OCHOBBI TE€XHOJIOTMU AJIEKTPOHHON KOMIIOHEHTHOM 0a3bl, [lmaHupoBaHue 3KCIepUMEHTa,
®uzuka, Gusnka KOHACHCUPOBAHHOIO COCTOSAHMS, PU3UKA IIIICHOYHBIX HAHOCTPYKTYDP, XHUMHUS.

[TocneayromuMu TUCHUIUIMHAMU SIBISIOTCS: 3allluTa BBITYCKHON KBaIU(DHUKAIIMOHHOW pPaboOTHI,
BKJIIOYasl MOATOTOBKY K MPOLIEAYPE 3aIIUTHI U IPOLEAYPY 3aIUTHI.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIIETYIOIUX KOMIETSHIUI:

— OIIK-7 cnocoOHOCTBIO YYHTHIBaTH COBPEMEHHBIE TEHACHLIWH pa3BUTHS AJIEKTPOHUKH,
WU3MEPUTENIbHOW W BBIYMCIMTENBHOM  TEXHUKH, HH(GOPMALMOHHBIX  TEXHOJOTMH B  CBOEH
po¢heCCUOHANIBHON JeSITeNbHOCTH;

— TIK-1 cnocoOHOCTBIO TPOBOIUTH (U3UKO-MATEMATHIECKOE MOJICITMPOBAHUE HCCIIEIYyEMBIX
IIPOLIECCOB HAHOTEXHOJOTMM U OOBEKTOB HAHO- W MMKPOCHUCTEMHOW TEXHUKHU C HCIOJIb30BaHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI;

— IIK-2 roToBHOCTBIO IPOBOJUTH KCIIEPUMEHTAIIbHBIE UCCIIEOBAHUS IO CUHTE3y U aHAIU3Yy
MaTepuajoB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHON TEXHUKH;

— IICK-1 cnocoGHOCTBIO BiaieTh COBPEMEHHBIMH METOAAMM pacdyera U IMPOEKTUPOBAHUS
U3JIeNUA MHUKPO- M HAHOJIEKTPOHUKU U MUKPOCHUCTEMHOM TEXHHKH, U3TOTOBJIECHHBIX C IPUMEHEHHEM
HAHOTEXHOJIOIUH, CIIOCOOHOCTBIO K BOCIPHSTHIO, Pa3paboTKe U KPUTHUECKOM OLIEHKE HOBBIX CHOCOOOB
UX MPOEKTUPOBAHMUS;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYarOIUACs TOJKEH:

— 3Harb (QU3NYECKHE NPUHUUNBI PaOOThl OCHOBHBIX CTPYKTYP M KOMIIOHEHTOB HaHO- U
MukpocucteMHol TexHukH (HuMCT); 0a3oBble TeXHOJOTMYECKHE TMpoliecchl U 000pyIOBaHHE,
IIpUMEHSEMbIE B TPOU3BOJCTBE MarepuasoB U komnoHeHToB (HUMCT).

—  yMeTb IPUMEHSATh METO/bl MOJEIUPOBAHMS C LENbI0 3((HEKTUBHON ONTHUMM3AIMN CBOMCTB
MarepuanoB U komnoHeHToB HUMCT; ncnonb30BaTh COBpEMEHHYIO M BBIUUCIUTENBHYIO TEXHUKY B COE
poheCCUOHAIBHOM JesITeTbHOCTH.

— BJaJeTh HaBbIKAMU pacyeTa OCHOBHBIX MapaMeTpoB MarepuaioB U komnoHeHToB HUMCT;
BIIJIETh OCHOBaMH 00pabOTKH pe3yJIbTaTOB SKCIIEPUMEHTAIBHBIX JaHHBIX.

4. O0beM IMCUHMIIMHBI M BU/ABI Y4e0HOM padoThI
OO0mass TpyAO€MKOCTh IUCUUIUIMHBI cocTaBisieT 4.0 3aueTHBIX €IUHUIBI M IpEICTaBlIeHa B
tabnuue 4.1.
Tabmuma 4.1 — TpynoeMKOCTh AUCITUTUTHHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

8 cemecTp
AynuTopHBI€ 3aHATHS (BCETO) 54 54
KonrakTHas pabora (Bcero) 8 8
Jlexnun 26 26
[TpakTHueckue 3aHATHS 20 20
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JlaGopatopHbie pabOTHI
W3 Hux B MHTEPAKTUBHOM (hopme
JlaGopaTtopHbie pabOTHI
CamocrosiTenbHas paboTa (Bcero) o4 54
OdopmieHre 0TUETOB IO JIA0OPATOPHBIM padoTam 8 8
[TpopaboTKa JIEKITMOHHOTO MaTepuaa 10 10
[ToAroToBKa K MPaKTUYECKUM 3aHATHIM, CEMHUHApaM 36 36
Bcero (6e3 sx3amena) 108 108
[ToaroroBka u craya sK3aMeHa 36 36
OO0mmas Tpy10eMKOCTb, 4 144 144
3aueTHble EauHuIb: 4.0 4.0
5. Conepaxanue 1M CUMIIIMHBI
5.1. Pazaessl JUCHUIIMHGLI 1 BUABI 3AHATHI
Paznenbl AUCHUIUIMHBI ¥ BUIBI 3aHATHI IpUBEACHbI B Tabnuie 5.1.
Tabnuna 5.1 — Pa3aenbr AMCUUIUIMHBI U BUJBI 3aHATUN
Hazpanus pa3aenoB IUCHUTUTHHBI S LR 8 888G 58S 2L BFrL=5¢ =
8 cemectp
1 YyBcTBUTENbHBIE JIEMEHTHI 6 4 0 10 20 | OIIK-7, IIK-1,
mukpocucteMHoi Texuuku (MCT) IIK-2, TICK-1
2 Cencopubie komnoneHTsl MCT 6 4 4 14 28  OIIK-7, IIK-1,
[IK-2, TICK-1
3 Akcenepometrpsl MCT 6 4 4 14 28  OIIK-7, IIK-1,
[IK-2, TICK-1
4 AxTrOaTOpBI 8 8 0 16 32  OIIK-7, IIK-1,
IK-2, TICK-1
Hroro 3a cemectp 26 20 54 108
Htoro 26 20 o4 108
5.2. Copep:xkanue pa3aesioB JUCHUIIMHBI (110 JIEKIIUAM)
ConeprxaHue pa3aesoB TUCHMILIMH (110 JIGKLIUAM) IPUBEJEHO B Tabnuie 5.2.
Tabnuma 5.2 — Comeprkanue pa3aenoB TUCIUILTHAH (TIO JIEKIIHSIM)
HasBanus pasnenon CozeprkaHue pasaesnoB TUCUHUILIAHLI (110 nekuusam) - 3 £ 8. 5 § >
8 cemectp
1 UyBcTBUTENBHBIE Ocnosnble oHatusd MCT. IlpuHuunuanbHOe OTIHYNe 2 OIIK-7,
JJIEMEHTHI nzaenuii MCT oT MHTErpalIbHBIX CXEM. IIK-1, TIK-
MUK OCHCKZEJ;OH [1pe30p€e3UCTUBHBIE U MTBE30NIEKTPUUECKUE 4 2, ICK-1
TEXHHUKH ( ) qyBCTBUTENbHBIE dNIeMeHTHI (UD). Pesonancusie U0,
UD Ha MOBEpXHOCTHBIX akycTHueckux BosHax ([TAB).
Hroro
2 CeHcopHBIE CeHcopbl TeMIepaTyphbl, 1aBICHNs], MArHUTHOTO MOJI, 4 OIIK-7,
koMIIoHEHTbl MCT YIJIOBBIX CKOPOCTEM. IIK-1, TIK-
I'mpockomnbl: BOJOKOHHO-ONTUYECKHUI TUPOCKOIL, 2 2, ICK-1
MHUKPOMEXaHUYECKHI CEHCOP YIIIOBBIX CKOPOCTEA.
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Hroro 6

3 Akcenepomerpel MCT  MukpomexaHuueckue akcenepoMmerpsl L-tumna, 6 OIIK-7,
MHUKPOMEXAHUYECKHUE aKcelepoMeTphl R-Tuna. IK-1, TIK-
AKcenepoMeTphl ¢ HarpeBaTeIbHOM MIIAaCTUHOM, 2, I1ICK-1
AKCEeJIEPOMETPHI C HArpeBaTEIIbHBIM Ia30M.
Hroro

4 AKTIOATOPBI AxTtroaropusbie anemenTel MCT. MukpoMexanuueckue 4 OIIK-7,
KJItouu. MIHTerpanpHbeie MUKpO3€epKaa. [K-1, IIK-
WHuTerpanbHble MUKPOABUTaTENN. 4 2, ICK-1
DIEKTPOCTaTUUYECKUE MJIAHAPHBIE MUKPOJABUTATEIH.
Hroro 8

Hroro 3a cemectp 26

5.3. Paznesbl AMCUMILVIMHBI M MEKIMCUUILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHY (TPeAbL Ty IIUMHU)
U oOecneynBaeMbIMU (NMOCJAEAYIONUMH) TUCHUILINHAMHA
Paznenbl qTUCHUIUIMHBL M MEXIUCIUIUTMHAPHBIE CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U
obecrnieunBaeMbIMH (ITOCJICTYIOIIMMH ) TUCIUTUTHHAMH TTPEICTABICHBI B Ta0mwmIe 5.3.
Tabnuua 5.3 — Pazaenbl IUCHUTUTHHBL M MEKIUCIUILTUHAPHBIE CBSI3U

Ne pa3nennoB naHHOM NMCUMIUIMHBL, AJ11 KOTOPBIX
HEOOX0IMMO H3yYeHHE 00eCIeYMBAIOIIUX U
o0ecreunBaeMbIX JUCHUILIUH

1 2 3 4

[IpenmecTByronme QuCHUIIITMHBL

HaumMmeHoBaHue JUCUMILIMH

1 Maremaruka + + + +

2 OCHOBBI TEXHOJIOTUH JIEKTPOHHOU

KOMITOHEHTHOM 0a3bl * * + +
3 IlnanupoBaHue SKCIIEPUMEHTA + + + +
4 ®usuka + + + +
5 ®u3nKa KOHIEHCUPOBAHHOTO COCTOSTHUSA + + + +
6 ®u3KKa MICHOYHBIX HAHOCTPYKTYP + + +
7 Xumus + +

HOCHGI[y}OH_II/Ie JAUCIHUITIIMHBI

1 3amuTa BbIMYCKHON KBaTH(PUKALIMOHHOM
paboThI, BKIIIOYAsl TOATOTOBKY K IPOLEAYpE + + + +
3alIUTHI M IPOLEAYPY 3alIUThI

5.4. CooTBeTCcTBHE KOMIIETeHIN, (pOpMHUPYyeMBbIX IPH U3YUYEHUH AUCUMILIMHBI, U1 BH/I0B 3aHATHI
CootBercTBHE KOMIMETEHUUH, (HOPMUPYEMBIX MPH H3YyYEHUH AUCUMIUIMHBL, U BHUJIOB 3aHITHN
IpeJcTaBIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBercTBUE KOMIIETEHIUH, (GOPMHUPYEMBIX NPU W3YHYEHHUU TUCHUIUIMHBI, U BHUIOB
3aHATHH

Bunaer 3angTrii

@DOopMBI KOHTPOJIA

Kowmrie
TEHLU
n

. . <SS . . <. .
N &2<8=2 =6 &0 O = &¢

Jle
K
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OIIK-7 + + + + Ox3ameH, OT4YeT 110
naboparopHoii pabore,
Onpoc Ha 3aHATHSX,
Brictymiienue (noknan) Ha
3aHsaTuu, Tect

IIK-1 + + + + Oxk3amen, OTyeT no
nmabopaTopHOi padore,
Ornpoc Ha 3aHATHUSX,
BricTymuienne (nokmnam) Ha
3aHsaTud, Tect

I1K-2 + + + + Ox3ameH, OTUET 11O
naboparopHoii pabote,
Omnpoc Ha 3aHATHSX,
Brictymiienue (noknan) Ha
3aHsaTuu, Tect

IICK-1 + + + + Oxk3amen, OTYeT o
nmabopaTopHOi padore,
Ormpoc Ha 3aHATHSAX,
Brictymiienue (noxnanm) Ha
3aHaTuM, Tect

6. UnTepakTuBHbIE MeTOABI U GOPMBI OPraHU3ALUHN 00yUYEeHH S
TexHOMIOTUN HHTEPAKTUBHOTO OOYUSHHS ITPH Pa3HBIX (hopMax 3aHATHI MpUBeIeHBI B Tabmuie 6.1.
Tabnuna 6.1 — TexHoIOrMM UHTEPAKTUBHOTO 00YUYEHHUs IIPU Pa3HbIX popMax 3aHATUI

WNHTrepakTuBHbIC IpakTHyeckue  HTEepakTHBH
Metozasl Bcero, u
3aHSITHS, 4 bI€ JICKIIUH, U
8 cemectp
[Ipe3eHTanuu ¢ UCIOIb30BaHUEM 4 4 8
MYJIBTUMENHNA C 00CYXKICHUEM
Hroro 3a cemectp:
Hroro
7. JlabopaTropHble padoThI
HaunmenoBanue nabopatopHbIx padoT npuBeaeHo B Tadbmune 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1abopaTopHBIX paboT
0]
Ha3zBanus pa3zienos HanmenoBanue 1ab0paTOpHBIX pabOT 8E8.= % e
8 cemecTp
2 CeHCOpHBIE HccnenoBanne AMHAMUYECKUX XapaKTEPUCTUK 4 OIIK-7,
KkoMIIoHeHTsl MCT KaHTUJIEBEpa IIK-1, TIK-
Hroro 2, IICK-1
3 Akcenepomerpsl MCT  HcciienoBanue KOHCTPYKIIMM U XapaKTEPUCTHK 4 OIIK-7,
CTPYHHOTO aKCeJIEepOMETpa [IK-1, TIK-
Vitoro 2, [ICK-1
Hroro 3a cemecTp
8. IIpakTHyeckue 3aHATUSA (CEMUHAPBbI)
HanmMeHnoBaHMe MpakTHUECKUX 3aHATUNA (CEMUHAPOB) IPUBEACHO B Tabmwuie 8.1.
Tabnuna 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHATHI (CEMUHAPOB)
) @]
Ha3zpanus pasznenos HaumeHoBaHMe TPaKTHUECKUX 3aHATUH (CEMUHAPOB) F 8 £ 8 L = = e
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8 cemectp

1 YyBcTBUTENBHBIE
JJIEMEHTBI
MUKPOCHCTEMHOU
texuuku (MCT)

[Tapamerpsl u xapakrepuctuku MCT. TepMmuns! u
OykBeHHBIC 0003HaueHus nmapamerpoB MCT. TTpsmoit
U 00paTHbIA Mbe303(pPeKThI.

UysctButenbHbIe eMeHT MCT Ha nmbezoaddexre.
EMkocTHbIE UyCTBUTENBHBIE JIEMEHTHI.
UyctBuTenbHbIe 271eMeHThI Ha [TAB.

Hroro

OIIK-7,
ITK-1, IIK-
2, I1ICK-1

2 CeHcopHble
KoMroHeHTEl MCT

®u3nYeCKUEe OCHOBBI JATYUKOB TEMITEPATYPHI:

s dextrl [TenbThe 1 3eeOeka. JlaTynkyn MAarHUTHOTO
TOJIS: TIPSIMBIE - HEMTOCPEJICTBCHHOE U3MEPCHHE
MarHUTHON MHJYKIINU, KOCBCHHBIC - OOHAPY)KEHUE
AIIEKTPUIECKOTO TOJISI 10 €T0 MATHUTHOMY TIOJTIO,
perucTparysi MEXaHu4eCKOTO IepEMEICHHS TTPH
BO3ICHCTBHHA MAarHAUTHOTO TTOJIS.

I[aT‘II/IKI/I YITIOBBIX CKOpOCTeﬁ - TUPOCKOIIbI:
BOJIOKOHHO-OIITUYCCKHNEC U MUKPOMCXaHUYICCKUC.
KOHCTPYKL[I/II/I MHUKPOMECXaHUYICCKHUX IT'MPOCKOIIOB.

Hroro

OIIK-7,
ITK-1, IIK-
2, IICK-1

3 Akcenepomerpsl MCT

MukpomMexaHU4eCKUEe CEHCOPBI JIMHEHHBIX CKOPOCTEM
- MUKpOMEXaHu4ecKkue akcesnepomerpsl (MMA):
MMA L-tuna u R-tuna: KOHCTpYKLMH U IPUHLUIIBI
JICUCTBHA.

AKcenepoMeTpsl ¢ HarpeBaeMoM IMJIACTUHOM U C
HarpeBaeMbIM ra3oM.

HUrtoro

OI1K-7,
TK-1, TTK-
2, TICK-1

4 AxTroaTopsl

AKTIOAaTOpBI.

MHKpOMexaHI/I‘-IeCKI/Ie KJIFOUU: TCPMHUYCCKHUC,
MBbC303JICKTPUYCCKHUE, IJICKTPOCTATHICCKUCL,
MAaruuTHBIC - TPUHIAIT I[GﬁCTBI/I?[ 1 KOHCTPYKLUU.

Huter PaJIbHBIC MUKPO3CPKaJIa: OAHOOCHBIC U
JABYOCHBIC - IIPUHIUIT I[GI\/JICTBI/ISI N KOHCTPYKIUU.

MI/IKpOI[BI/IFaTeJ'II/IZ QJICKTPOCTAaTHUYCCKUC U
MbE303JICKTPUICCKHE.

Hroro

OIIK-7,
TK-1, TTK-
2, TICK-1

Nroro 3a cemecTp

9. CamocTosiTe/ibHasi padoTa

20

Bunael camocrositensHOM paboThI, TPYAOEMKOCTh U OPMHUpYEMble KOMITETEHIIUH MTPEICTABICHbI B

tabmuue 9.1.
Tabmuua 9.1 — Buasl caMoCTOSTENbHOM pabOThI, TPYAOEMKOCTh U (OPMHUPYEMbIE KOMIIETEHIINU

Bugsl camoctostensioil L £ 4 2 % E

HasBaHus pa3nenos g 552 2 ®OopMBI KOHTPOIS
paboTEI © % =5 =
8 cemectp

1 UyBcTBUTENHHBIC IToaroroBka k 8 OIIK-7, Brictymiienne (noxmnanm) Ha
AIIEMEHTHI NPAaKTUYECKUM 3aHATHIM, [1K-1, 3ansaTUH, Onpoc Ha
MUKPOCHCTEMHON ceMuHapam [1K-2, 3aHATUAX, OTYeT 1o
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texuuku (MCT) [TpopaboTka JIEKITMOHHOTO 2 TICK-1 nmabopaTopHOil padoTe,
Marepuasa Tect, Dx3ameH
Utoro 10

2 CeHcopHble [ToaroToBka k 8 OIIK-7, BeicrymieHue (0Kman) Ha

komMroHeHTsl MCT MPAKTUYECKUM 3aHATHUAM, ITK-1, 3aHsaThM, Onpoc Ha
ceMUHapam ITK-2, 3aHATUAX, OTUET 1o
[TpopaboTka JIEKITMOHHOTO 2 IICK-1 J’}a60p§T0p HOH pabore,
Marepraa ecT, DK3aMeH
OdopmieHre 0T4eTOB 10 4
J1abopaTopHBIM paboTam
Uroro 14

3 Akcenepometrpsl MCT  IloaroroBka k 8 OIIK-7, Bsicrymienne (mokmnam) Ha
MPAKTUYECKUM 3aHATHUSIM, IIK-1, 3ansTuu, Onpoc Ha
ceMHHapam [1K-2, 3aHATHAX, OTUET 110
ITpopabGoTKa JEKIIMOHHOTO 2 |IICK- J;a6opgT0p HOH padore,
Marepuaa ecT, DK3aMeH
OdopmieHHE OTYETOB 110 4
J1abopaTopHBIM paboTam
Hroro 14

4 AxTr0aTopbl [TonroroBka k 12 OIIK-7, Beictymienne (Jokiam) Ha
MPAKTHYECKUM 3aHATHIM, I1K-1, 3anstuu, Onpoc Ha
CeMUHapaMm I1K-2, 3aHATUAX, OTUET 10
[TpopaboTka JIEKITMOHHOTO 4 IICK-1 J,}a60pgT0pH0H pabore,
Marepraa ecT, DK3aMeH
Htoro 16

Hroro 3a cemectp o4
[TonroroBka u cnaua 36 DK3aMeH
9K3aMEHa

Hroro 90

10. KypcoBas pa6ora (mpoeKr)
He npenycmorpeno PYIIL.

11. PeliTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4ar0IMXCst

11.1. BaniabHbIe OLEHKH AJI51 3JIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — bannbHbIe OLIEHKH TSI SJIEMEHTOB KOHTPOJIS

N . MaxkcuMalbHBIN
. MaxkcumaTbHBIT MaxkcumatbHBIT
DneMeHTHl y4eOHOI 0asut 3a mepuosa Bcero 3a
O6amn Ha 1-yto KT ¢ Gamnn 3a mepuon
JIESITETbHOCTH Mexny 2KT u na ceMecTp
Havasa ceMectpa  mexay 1KT u 2KT
KOHEI[ CEMeCcTpa
8 cemecTp
BricTymnenne (qoknan) Ha 10 10 6 26
3aHATHU
Omnpoc Ha 3aHATHAX 8 8 8 24
Otuert no naboparopHoii 10 10 20
pabore
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Hrtoro makcumym 3a 28 28 14 70
nepuos

DK3amMeH 30
Hapacraromum ntorom 28 56 70 100

11.2. Ilepecyer 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OamIoB B OLIEHKH 32 KOHTPOJbHBIE TOUYKH peicTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — IlepecueT 6ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

bayuel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

>90% ot MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuManbHOU cyMMbI OaiioB Ha nary KT

4
Ot 60% 1o 69% oT MakcuMaabHON CyMMBI Oai10B Ha aary KT 3
2

< 60% ot MakcuMasbHOU cCyMMBbI O6astoB Ha gaty KT

11.3. Ilepecyer cymMMbl 0a/1J10B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl 6aJIJI0B B TPAJAULIMOHHYIO U MEXIYHAPOJHYIO OLEHKY MpEACTaBIeH B TaOIUIEe
11.3.
Tabmuma 11.3 — IlepecueT cyMMbI OaJUIOB B TPAAULIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Hrorosast cymma Ganos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (ommuHO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouenp xoporiio)

4 (xopo1o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 60 D (ynoBneTBOpUTEIHHO)

3 (YAOBIETBOPHUTENIHHO) (3a4TEHO) 60 - 64 E (HocpeAcTento)
2 (HeyROBIICTBOPHTE L HO) (HE Huxe 60 6amnos F (meynoBneTBopHUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMALIMOHHOE 00ecnieYeHue TUCHMIINHBI

12.1. OcHoBHas JaUTEpaTypa
1. Myxaués B.A. ®usnueckre 0OCHOBBI MUKPO- U HAHOCHCTEMHOM TEXHUKHU. YuebHOe mocobue.
- Tomck: ToMckuil rocyaapCTBEHHBIH YHUBEPCUTET CHCTEM YIIpaBJIEHUS M paanodeKTpoHuku, 2016. -
192 c¢. [DOnextponssii pecypc] - Pexum pmoctyma: http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Mukhachev/fominst lec.pdf (mara obpamenus: 23.06.2018).

12.2. lononHuTEIBHAS IUTEPATypa
1. JleBunxkuii, JI. A. IlpoexTupoBanue MukpocucteM. [Iporpammuble cpeacTBa oOecredeHus
CAIIP : yue6. mocobue / A. A. Jlepunkuii, [1. C. Mapunymkus. - Kpacrosipck : Cu6. penep. ya-1, 2010.
- 156 ¢ ISBN 978-5-7638-2111-6  [Onektponnbiii  pecypc] - Pexum  pmoctyma:
http://znanium.com/bookread2.php?book=442124 (nara obpamienus: 23.06.2018).

12.3. YueOHO-MeTOAUYECKHE TOCOOU

12.3.1. O0s3aTre1bHBbIC y4eOHO-MeTOAMYECKHE T0COOHs
1. Myxaués B.A. ®usnyeckue OCHOBBI MHKPO- M HAHOCHUCTEMHOW TEXHUKH. YueOHO-
Metoandeckoe mnocobue. - Tomck: ToMmMckuil rocyaapCTBEHHBIM YHUBEPCUTET CHCTEM YIIPaBIEHUS H
paguosnexkrponuku, 2014, - 18 c¢. [OnekrpoHHsli  pecypc] - Pexum  nocrymna:
http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Mukhachev/fominst_pract.pdf (nara oOpamenus: 23.06.2018).
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2. Myxaués B.A. ®usnyeckue OCHOBBI MHKpPO- ¥ HAHOCHCTEMHOM TEeXHHKH. YueOHOe-
METOJIMYECKOE MOCOOME MO BBIMOJIHEHHUIO JTAOOpaTOpHBIX padoT. - Tomck: ToMckuii rocynapCTBEHHBIN
YHUBEPCUTET CUCTEM YIPABIECHUS U paauoNIeKTpoHuKH, 2015. - 23 c¢. [DnekrpoHHbIil pecypc] - Pexum
JOCTYyTIA: http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Mukhachev/fominst lab.pdf (nata oopamenus: 23.06.2018).

12.3.2. Y4yeOHO-MeTOAHYECKHE TTOCOOUS ISl JIMI] C OTPAHNYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI M
HHBAJINI0B

Y4eOHO-METOUYECKUE MaTepPHAIIBI Il CAMOCTOSTEIPHON U ayAUTOPHON PabOTHI 00YJarOIIMXCs
W3 YKCTIa JIMI ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U WHBAIUIOB MPEIOCTABIAIOTCS B (popmax,
aIaTUPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBbS U BOCIIPUSATHUS NHPOPMAIIHH.

JLJ1s1 JIMI ¢ HAPYIIIEHUSIMU 3PEeHUsI:

- B (hopMe PNIEKTPOHHOTO IOKYMEHTA;

— B IIe4aTHOW (hopMe YBEITMUEHHBIM IIPH(PTOM.

JlJ1st I ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU (hopme.

Jlais1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

12.4. IlpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI
1. Hayuno-ob6pa3zoBarenbhbiii mopran TYCVYP - https://edu.tusur.ru/
2. DnekTpoHHas oubmuoTeka - www.elibrary.ru

13. MarepuaibHO-TeXHHYeCKOe o0ecreyeHue TUCHMILNINHBI M TpedyeMoe MPpOrpaMMHoe
o0ecrneyeHnue

13.1. O6umue TpedoBaHNS K MATEPHAJIbHO-TEXHMYECKOMY M POIPAMMHOMY 00eCIe4eHH 0
AUCHUTLTUHBI

13.1.1. MarepuajibHO-TeXHUYECKOE U MPOrPaMMHOe obecrnedeHne sl JeKIMOHHbIX 3aHATH I
Jnis mpoBeneHus 3aHATHN JIGKIMOHHOTO THUIA, TPYNIOBBIX W WHAWBUIYAIBHBIX KOHCYJIBTAIUH,
TEKYIIETO0 KOHTPOJS M MPOMEXYTOUHOH aTTecTallM HCIONb3yeTcsl yueOHas ayTUTOpHUs C KOJIUYECTBOM
[I0Ca/I0YHBIX MeCT He MeHee 22-24, 000opyaoBaHHas JOCKON M cTaHIapTHOM yueOHoM Mebenbto. Merores
JI€MOHCTpallMOHHOE 000pylOoBaHHE U Y4eOHO-HaIIsAHbIE MOcoOus, oOecreyuBarolIe TeMaTHYeCKue
WJLUTIOCTPAIUH 110 JICKITHOHHBIM pa3ziesiaM JUCIIUTUTHHEL.

13.1.2. MarepuaJibHO-TeXHMYeCKOe M IPOrpaMMHOe ofecredeHue Il NPAKTUYeCKUX 3aHATHI

JlexuroHHas aymUTOPUS C MHTEPAKTUBHBIM IIPOEKTOPOM U MaPKEPHOM JTOCKOMN

yueOHasl aynuTopHsl JJIsi NPOBEACHUS 3aHATUN JIEKIMOHHOIO TUMA, y4deOHas ayJuTopus JUIs
MIPOBEJICHUS 3aHSATUN MPAKTUYECKOTO TUIA, yueOHasl ayTIuTOPHUs ISl IPOBEACHUS 3aHATUH CEMUHAPCKOTO
TUIA, NTOMELIEHUE I NPOBEACHUS TPYIIOBBIX M WHAMBUAYAJIBHBIX KOHCYJIBTAlMil, NOMEUICHUE AJIs
MIPOBEJICHUSI TEKYIIETO KOHTPOJISL ¥ IPOMEKYTOYHOM aTTecTaluu

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuua, a. 74, 237 ayn.

Onucanue uMmeroIerocs 000pyI0BaHUs:

- KommnbroTep;

- [Ipoexrop;

- DKpaH JuIsl IPOEKTOPA;

- MarauTHO-MapKepHast 10CKa;

- Kommuiekt cniennanusupoBanHoi yueOHON Mebenu;

- PaGouee mecto npenonasares.

[TporpamMHoe oOecnieueHue:

— Google Chrome

— Microsoft Windows

— OpenOffice
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13.1.3. MarepuaJibHO-TeXHHYECKOEe U IPOrPaMMHOe o0ecnedyeHue 1Jis J1a00paTopHbIX padoT

YueOHas ayquTopus

yueOHasi ayauTOpUs JUIs MPOBEINCHUS 3aHATHI MPAKTUYECKOTO THIA, ydeOHas ayauTOpHs IS
MIPOBEICHUS 3aHATHI 1TaOOpPaTOPHOTO TUIIA

634034, Tomckas obmacte, . Tomck, Bepmmnuna ynuna, a. 74, 124 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUs:

- Komnibrotep nepconanphbiif (13 mr.);

- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOeu;

- Pabouee mecto npenonasares.

[IporpammHoe obecrieueHue:
LibreOffice
Microsoft Windows 7
PDF-XChange Viewer

— Bupryanbnas naboparopnas pabora «lccrnegoBaHue IMHAMHYECKHX — XapaKTEPUCTHUK
KaHTUJIeBEpa»

— Bupryanbnas naboparopHas paborta «MccrmemoBaHuME KOHCTPYKIIMHM M XapaKTEPUCTHUK
CTPYHHOT'O aKCeJIepoOMeTpa

13.1.4. MarepuajibHO-TeXHHYECKOE U MPOrPAMMHOe o0ecrnedeHne 1Jisi CaMOCTOATEIbHOI PadoThl
Jiist caMOCTOSITeTbHON pabOThl UCTONB3YIOTCS y4eOHBIE ayIUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jleanna npocriekT, 1. 40, 233 ay.;
- 634045, Tomckast ob6nacTs, I. Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, . Tomck, Bepmauna yiuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTs, I. Tomck, Bepimnuna ynuna, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yaeOHast MmeOeb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.8TT1. - 5 it

- KOMIBIOTEPHI MOJKIOUEHbl K ceTh «HTepHeT» M o00ecnednBaroT JIOCTYI B 3JIEKTPOHHYIO
MH(pOPMaLIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lepeyenn mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUNIHHBI ISl JIMI ¢ OTPAHUYEeHHbBIMU
BO3MOKHOCTSIMH 3[I0POBbSI U HHBAJIM/I0B

OcBoeHUE NUCLUMIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTAMHM 370POBbS U MHBAIHIAMU
OCYIIECTBIIACTCS C UCIIOIB30BAHUEM CPEACTB O0YUEHHUS OOIIETO U CIICIMAILHOTO Ha3HAYCHUSI.

[Tpu 3aHATHSAX ¢ OOy4YaIONUMUCS € HAPYUIEHMSIMHM CJIyXa MPETYyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWJIMBAIONIEH amnmaparypbl, MYIbTUMEIUUHBIX CPEACTB W JAPYTUX TEXHUYECKUX CPEICTB
npuema/mepenadn yaeOHol MHpopMauu B JAOCTYMHBIX (popmax, MOOMIBHONH CHUCTEMBI IMPETNOAaBaHUS
JUTsT O0YJaronuxcsi ¢ WHBAJTUIHOCTBIO, TTOPTaTUBHON WHAYKIIMOHHOW CHUCTEMBI. YUeOHas ayauTopus, B
KOTOPOH 3aHUMAIOTCSl OOydalolIuecss C HapyIIeHUEM cliyxa, 00OpyIoBaHA KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOMU, FIEKTPOHHON JOCKOH, MYJTbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOIb30BaHUE B
JIEKIIMOHHBIX M YUYEOHBIX ayIUTOPHUSIX BO3MOXXHOCTH IIPOCMOTpPA yIaJICHHBIX O0BEKTOB (HampuMep, TEKCTa
Ha JIOCKE WJIH CJlaii/ia Ha 9KpaHe) MpU OMOIIY BUACOYBETUUUTENEH Isi KOM(POPTHOTO IPOCMOTpA.
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[lpu 3aHATHAX C OOYYaIOUIMMMCA C HAPYLIEHHSIMH ONOPHO-ABHIaTeJbHOI0 amnmapara
UCTIONIB3YIOTCS AJIFTEPHATHBHBIE YCTPOMCTBAa BBOZA HMHGOPMAIMM M JpPYrHe TEXHHUYECKHE CPEACTBa
npuema/mepenadu ydeOHoOW MH(pOpMANUU B JOCTYIMHBIX (OpMax, MOOMIBHOM CHCTEMBI OOydeHHs s
JIIOAEH ¢ MHBAJIUIHOCTBIO.

14. OueHo4YHbIe MAaTEePHAJIBI M METOAUYECKHE PEKOMEHIALMHU 110 OPTaHU3AlUM U3YYeHUs
JUCIUIINHBI

14.1. Conep:kaHue OLIEHOYHBIX MaTEPHAJIOB U METOAMYECKHE PEKOMEeHIalNu
s onleHKH creneHu cPOPMUPOBAHHOCTH M YPOBHSI OCBOCHUS 3aKPEIUICHHBIX 32 JUCIUILTUHON
KOMITETEHIIMH MCIIONIb3YIOTCS OLICHOUHBIE MAaTepUalbl B COCTABE:

14.1.1. TecToBble 3a1aHus
1. Yto perucTpupyroT KaMepTOHHbIE TUPOCKOIIbI?
a) TMHEHHYIO0 CKOPOCTh MHEPIIMOHHBIX Macc;
0) yckopenue Kopuonuca;
B) YIVIOBYIO CKOPOCTb BpalleHUs MIaT(GOopMbl Ha KOTOPOM 3aKpEIUIeH THPOCKOIL;
r) cuty Kopuonuca.

2. 3axoH ['yka B kparkoii hopmMe MOXKHO 3amucarh Tak: @ = E- &, rae
a) 0 — KacareJbHOe MEXaHNIeCKOe HaNpsHKEHUE,

0) 0 — MexaHWYecKas CHJIa, PUIIOKEHHAS K CTEPIKHIO;

B) £ — oTHOCHUTEIbHAA AehOPMALIHS;

r) £ — abconroTHas AedopMarus.

3. Yro takoe koaddurment [lyaccona (B 3akone ['yka i1 MeXaHMUECKOTO HAMPSKEHUS )?

F,
_ nonep.,
a) Enonep E
S JX.
6) Ex = E1
£
nomep. |,
B) .Iu' _ £ '
npog.
S ‘Tx
r) Uy = E

£ — OTHOCUTEIIBHOE U3MEHEHME pa3Mepa BAOJIb OCHU CTCPIKHA,
{0 — MEXaHUYECKOE HaIIPSZKCHUC,

L — xoapdunuent Ilyaccona.

4. Kakoe n3 MPEAJIOKCHHBIX HUKC Bpra)KeHI/Iﬁ SABJIAOTCA OCEBBIM MOMCHTOM MHCPIIUA CEeUcHUS?

-

a)J, = [, y'ds;

6) ], =J, p’ds;

B)J, = [, ¥ids;

r)-"xy = 5322-}?- ds.

I X,y — OCH KOOpAUHAT; S — IJIoIanh cedenus; o~ = x~ + y°

5. B 4eMm npuHIMNHAIbHOE OTIMYHE 3JIEMEHTOB MHKPOIIEKTPOHHUKHU (HAaIpUMEp, UHTETPAIBHBIX CXEM
(MC)) ot snemenToB MukpocuctemMuo Texuuku (MCT)?

a) npu u3rotopieHuu nemMeHToB MCT TpaBineHreM yacTo TpeOyroTCsl BBICOKME aCHEeKTHbIE OTHOIIECHUS
(m0 100:1);

0) mpu uzroronyieHuu 3MemMeHToB MCT UCHOIb3yI0TCSl YCTaHOBKH CUHXPOTPOHHOTO U3ITyUYEHUS;

B) ommuue B TpexmepHocTd cTpyktyp MCT, mpu 3TOM »31eMeHTHl 00NagaloT BO3MOXKHOCTBIO
MEXaHNYECKOTO IEPEMELIEHHUS] OTHOCUTEIBHO APYT APYTa;
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r') UMEHHO J1s1 u3roroBienus uzaenuit MCT cranu ucnoiab30BaTh )KEPTBEHHBIE CIIOU
. V-L-p
6. Uto xapakrepusyeT uncio PeliHombaca RE — T, I7Ie vV — CKopocTh, L — pa3mep oObekra, p —

ILJIOTHOCTb, 1] — IUHAMUYECKAs BA3KOCTh
a) Re xapaktepu3yeT COOTHOUIEHUE MEXAY MHEPLIUOHHBIMU CHJIAMHU U BSI3KOCTBIO (CUIIaMH TPEHUS);
0) BbIpaXXaeT COOTHOIIEHNE MHEPLIMOHHBIX CHJI U CHJI TIOBEPXHOCTHOTO HAIPSIKECHHUS,
B) OIPENENSAET COOTHOIIEHNE NHEPLIUOHHBIX CUJI U CUJI YIIPYTOCTH
T') BEIP@XKAeT COOTHOIICHNE MHEPLUUOHHBIX CUJI U CUJI TPaBUTALIUH.

7. Kakue 0cOOCHHOCTH OTIIMYAIOT MUKPOTPUOOJIOTHIO OT MAaKpOTpHOOIOTHI?

a) B MUKPOTPUOOJIOTUH CHJIa TPEHHUS HE 3aBHCUT OT IJIOIA N KOHTAKTA JIBYX Tell;
0) B MUKpOTPHOOJIOTHH CHJIa TPEHHUS 3aBHCUT OT PEaJIbHOM IO N KOHTAKTA;
B) B MakpoTpuOooruu Habonaercs 3pPexT npuanmanus-CKOIbKEHUS;

') B MUKPOTPUOOJITUH KHUIKOE TPEHUE CYIIIECTBEHHO YMEHBIIAET CHITY TPEHHUSL.

8. TTox neiicteuem BHemHeil cuibl (Flem. ) KOHCONBHAS Ganka M3ruGaeTcs, KOHEI ee IepeMeIlaeTcs Ha

paccroanue Y. Ilo 3axony I'yka BHEIIHEH CHjle TPOTUBOACHCTBYET CUlla yIPYrocTH: F,p, = K- ¥, I1e
K — xectrocTh Oanku. OT KakuX mapamMeTpoB O0anku 3aBUCHT K7

a) Tonbko oT Monyist FOura E marepuana 6anku u ATUHBL £ ;
0) OT MOMEHTa MHEPLIUU CEYCHUS OAJIKH J;
B) OT MOMEHTa UHepLuu ceueHus J u moayins FOHra;

r) K 3aBucur ot E u ot £ uorl.

9. I[JI)I OIIMCaHusd JUHAMHUYCCKOI'O0 IIOBCIACHHA KOJIcOaHUs KOHCOJIM HCIIOJIB3YCTCA  MOICJIb
2

z
rapMOHMYECKOTO OCLMIUIATOpPA, YIpaBlieHUe KoJIeOaHUui KOTOPOro m@ + s o +kz=0 rmes-
KO3(pPUIIMEHT paccerBaHMs SHEPTUU 3a cyeT TpeHus. OpHaKo AJs ONMMCAHUS KoyieOaHUM peanbHOU
d* d=
KOHCOJIM HCTIONB3YETCsl ypaBHEHUE ma¢¢.§+53¢¢.;+ Ky nsp.Z = 0. Tlouemy macca (M) Bapyr

cTasia 3ppeKTUBHOI?

a) IOTOMY YTO Macca KOHCOJIU He SIBJIsIeTCsS MarepuaabHOM TOUKOH, a pacipeseseHa o JJIMHe,

0) Macca KOHCOJIM 3aBUCUT OT MOMEHTA UHEPIIUU CEUCHMUS;

B) ko3(duumeHT paccenBaHus 3Hepru (S) 3aBUCHUT OT JAeMNUPYIOIUX CHOCOOHOCTEH cpenbl, B
KOTOPOM KOJIEOIETCS] KOHCOJTb;

r) B MCT KOHCOJIM HMMEIOT Malyl Maccy, TPYIHO Y4YeCTb Maccy MOJEKYlN, aJCOpOMpOBAHHYIO Ha
MTOBEPXHOCTH KOHCOJIH.

10. Yemy paBHa no0potHOCTh (Q) Konmebmromeiicss koHconn? Q — OTHOIICHHWE 3allaCceHHON SHEPTHH 3a
onuH mukn xonebannii (E.) k morepsam sneprun 3a oqmn mmkn (Ep]
_ WoMagg
Q) =——""

a4
N L TR T
6)Q =
S

Mg
B) Q =

Wy
T) IPY HAJTUYUHU HECKOJIBKUX MCTOYHUKOB AUCCUMAIIMU SHEPTUU Qz' = ?: 1 Ql-

3nech @y — pe3oHaHCHas yacToTa, Ad — pe3KocTh yacToT Ha ypoBHe 0,707 Wy pe30oHaHCHON KPUBOA.

11. Kakum 00pa3oM KOMIIEHCHPYETCsSl BIIMSHUE TEMIIEpaTypbl Ha IOKa3aHUs MEMOpaHHOTO JaTdyuKa
JaBJIeHUs?

a) UCIIOJIb3YIOTCSl COCTaBHBIE MEMOpaHbI C MPOTUBOIONOKHBIMU 3HaUeHUsIMU TKC;

0) OyKBaJbHO PSJIOM M3rOTABIMBAIOTCS JBa OJMHAKOBBIX JaT4MKa JABJICHUSA: OAMH C OTKPBITOM
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BHEIIIHEMY JaBJICHUIO MEMOpaHOH;

B) "uepe3 MeMOpaHy MPOMyCKAaIOT TMOCTOSHHBIN TOK, 3Hasl TEMIEPaTypHbINH KOY(DPHUITUEHT COMPOTUBICHUS
BBIYUCIIAIOT IIOIIPaBKY;

T) MPU W3MEHEHHH TEMIIEpaTypbl U3MEHSIOTCS T'€OMETPUYECKUE Pa3Mephl, BO3HUKAIOT MEXaHHUYECKUE
HaIPsKCHUA, U3MEPSA KOTOPBIC MOXKXHO BBIYHUCINUTD IIOIIPABKY.

12. TInockue KOHAECHCATOPHI C OAHOM MOIBUKHOIN 0OKIIAJAKON NCIIOIB3YIOTCS:
a) B KaUeCTBE JaTyMKa TeMIIeparyphl;

0) B KauecTBe 3JIEKTPOCTATUUECKOIO JBUTaTEIs;

B) B KaYECTBE JIaTUNKA MEXaHUYECKUX HalpsHKEHUI;

') B KQUECTBE JIaTYMKA U3MEHEHUS IUAJIEKTPUUCCKON MPOHUIIAEMOCTH.

13. B xauecTB ceHCOpa TeMIIEpaTypbl UCIIONb3YIOTCS:

a) TEPMOPE3UCTOPHI;

0) sienenue [lenbrhe;

B) U3MEHEHHUE pa3Mepa Tell IPU U3MEHEHUH TEeMIIEPaTyphl;

') '3MEHEHNE CONPOTUBIICHUS METAJUIOB NPH U3MEHEHHH TEMIIEPaTypHI.

14. B Hacrosmiee BpeMs pa3paboTaHO OOJBIIOE KOJMYSCTBO MHUKPOMEXAHHMYECKHX  KITFOUCH,
W3rOTABIMBACMBIX W3 aJTFOMHHHUS W 30J7i0Ta. KakoBa miaBHasi MpUYMHA OTPAHUYCHUS MaKCUMAJIbHOW
9aCTOTHI CPadAThIBAHUS TAKUX KITFOUCH?

a) Macca;

0) MOMEHT UHEPIIUH CEUYCHUS;

B) 2 (EKT 3aTumnanus;

T') MaJIbIid KOO PHUIMEHT YIPYTOCTH.

15. Kakoe u3 IMPUBCACHHBIX HHKC Cy)KI[CHI/Iﬁ CIIpaBCAJIMBO JIs1 BOJIOKOHHBIX OIITHYCCKHUX T'MPOCKOIIOB
(BOIN)?

a) apdexr Canbska, Ha OCHOBe KoToporo padotatoT BOI, oOycnoBieH pa3HOW CKOPOCTHIO CBETOBOTO
JydYa Mo HaIpPaBJICHUIO BPallCHUs TUIAT(GOPMBI U TIPOTUB HAIIPABICHHS BPALICHHS

0) Bpems 3ama3AblBaHUSl CBETOBOIO JIy4ya, JIBHIKYIIErOCs IO HAIpaBJIEHUIO BpalleHus IIaropMbl ¢

4mR}, o

YIJIOBOM CKOPOCTBIO {2, 10 OTHOIIEHHUIO K JIydy JBHKYIIEMYyCs eMy HaBcTpeuy, AT = , THe

CZ
R, — paaumyc Kpyra, B KOTOPOM IBHKYTCsi cBeToBbie nyum; C — ckopocTh cBera. Bpems AT
M3MEPSETCS C MOMOIIBIO0 aTOMHBIX (I1€3MEBBIX) YacOB.
B) AT u3MepseTcs o cABUTY UHTEP(HEPEHIIMOHHON KapTHUHBI OTHOCUTENILHO HEMOBMKHOM T1aT(hOPMBI;
r) B BOI" cBeTOBBIE Tyun HEe 0053aTENBbHO TOMIKHBI OBITH KOTE€PEHTHBIMHU.
OtBeT: B

16. Kakoe siBneHre UCIIONb3yeTCs ISl pEeTUCTPAIlMU BHEITHETO T0JIs?
a) cwiia Amriepa;

0) adbdext Xomna;

B) TUTAHTCKO€ MarHUTHOE COMPOTUBIICHHUE;

I') I3MEHEHUE COMPOTUBJICHUSI TPOBOJHUKOB B MATHUTHOM TIOJIE.

17. KakoBa (husznueckas npupojia THraHTCKoro MaruutHoro conporusienus (IMC)?

a) yBEJIMYEHUE NIEKTPHUUECKOrO COMPOTUBIICHHUS IPOBOHUKOB B MATHUTHOM I10JI€;

6) cytb 'MC B uepenoBaHiM TOHKUX (DEPPOMArHUTHBIX U HEMAarHUTHBIX CJIOEB;

B) COIPOTHBIICHNE TOHKMX MArHUTHBIX CJIOEB 3aBUCUT OT B3aMMHON HaMarHW4eHHOCTH JJIEKTPOHOB: IpU
napajielbHOM  OpHEeHTallMd  CHMHOB  JJIGKTPOHOB  CONPOTHUBIEHHE  MHUHHUMAJIbHO, TIpHU
aHTHUIapaJUIEIbHON — MAKCHUMAJIbHO;

r) 'MC Bo3HHMKaeT TOJBKO MPH MPOTEKAHUU TOKA MEPIIEHIUKYISPHO MIIOCKOCTH (DEPPOMATHUTHBIX CIIOEB.

18. Kakoe u3 NpHUBENECHHBIX HWXKE YTBEPKICHUW XapaKTepU3yeT MHUKPOMEXaHWYECKHH T'HMPOCKOI
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KaMepTOHHOIO Tuna?

a) naeprmoHHsie Macchl (M) konmebmroTcst B mpoTuBo(das3e BIOJIb OCH X B TUIOCKOCTH YX. Bo3HuKaromue
npu 3ToM cuitbl Kopuosmca 3acrasnsior UM konebarbest BOKPYT OCH Y.

0) cunbel Kopuonrca BO3HHMKAOT eciid Tutaropma THPOCKONa HAaYMHAET BPAIAThCS BOKPYT OCH Y; C
YIJIOBOW CKOPOCTHIO (), IO/ AeCTBHEM ATUX cuil UM KoeOmoTcs B TNIOCKOCTH ZX;

B) O 4acCTOTe BpaleHus Q CyIsiT 10 H3MEHEHHUI0 CKOpocTH Kojiebanuii UM BIoib ocH x;

r) konebanust UM BHOJIb OCH X IPOUCXOAAT MO ICUCTBUEM ITbE30/IBUTATENCH.

19. Vkaxure npaBuiIbHbIE YTBEP)KICHMs, KacarollUMecss MPUHIMIA pabOThl U KOHCTPYKLHUHU Ta30BOIO
xpomarorpada.

a) COCTaB CMECH ra30BO POOBI ONPEEIIAETCS ¢ HOMOLIBI0 XUMUYECKUX PEaKIIHiA;

0) OCHOBHOM JeTabl0 XpoMarorpada sBIsSeTCS KamuUIIpHAs CUCTEMA, IPEACTaBIAIONas COO0H KaHABKY
rnyounoi 40 MM, mupuaor 200 MKM, JUIMHOM 1,5 M, BRITpaBICHHYIO B KpeMHHUH. PasnencHue ra3os
B ATOI KaHaBKe OOYCIIOBIICHO PAa3JIMYMeM B KO PHUIMEHTaX BHYTPEHHETO TPEHUS T'a30B, BXOISIINX B
COCTaB CMECH;

B) 4eM OoJbIlIe TPEHHE, TEM MEJJICHHEE JBIKETCS Ta3, TeM MO3Ke OH OyJeT MPOXOIUTh Yepe3 BBIXOAHOE
OTBEpCTHE — UICHTU(UKALMS ra3a MPOUCXOJAUT IO BPEMEHH NPOXOXKAECHUS rasa;

r) yeM OoJIbllIe TPEHHE, TEM MEHBIIE CKOPOCTh ABIKEHHSI Ta3a MUMO TEPMOPE3UCTOPA, PACTIONOKEHHOTO
BOJIM3U BBIXOJJHOT'O OTBEPCTHS, TEM MEHbILIE TEMIIEpaTypa TEPMOPE3UCTOPA.

20. Ykaxxute BepHOE YTBEPKICHUE, KACAIOIIEECs IEKTPOCTAaTUYECKOr0 MUKpPOHACOCa.

a) HACOC MPUTOACH TOJBKO ISl MEPEKAYKU MOJSIPHBIX JKUJIKOCTEH;

0) g paboThl Hacoca TpeOyeTcs OJHOPOTHOE AIEKTPUUYECKOE TOJIE;

B) AJisl pabOThHI Hacoca TpeOyeTcs IepeMeHHoe HarpshbkeHue yactoroil = 100Tw;

I') HAacOC MPHUTOJeH JJIA MEPEKAuKH HETOJSPHBIX >KUJKOCTEH C MaJbiIM 3HAYEHHEM JUAICKTPHUYECKOU
IIPOHHULIAEMOCTH.

14.1.2. Jxk3aMeHAIlMOHHBIE BONPOCHI

1. OOBsicHUTE 3aKOHBI TPONOPLUOHATBHON MUHUATIOPU3ALIHH.

2. Tensopesucropsl 1 ux npumeHenne B MCT.

3. MuKpoMexaHN4YeCKUE KITHOUU.

4. T1pe3021eKTpUYECKUE MUKPOIBUTATEIH.

5. Bo3MOXHBIE  IPUMEHEHHA  DJIEKTPOCTATMUECKMX  JUAIEKTPUYECKHX  IIaHAPHBIX
MHUKpPOZABUTATEIEH.

6. TexHnonorust 00beMHOM MUKPOOOPAOOTKH.

7. BOTOKOHHBIN ONITHYECKUI THPOCKOIL.

8. MUMPs u SUMMIT - texHONOTHA.

9. EMKOCTHBIC TaTYMKHU TIEPEMEIICHUI.

10. MukpomexaHN4eCKHE TUPOCKOIIBI.

11. TInposnekTprudecKkre JaTYNKH U3ITyYEHUS.

12. YcTpoicTBO M PUHLIKIT pabOTHI Ta30BOr0 XpoMaTorpada.

13. D¢ dekr 3eedeka Kak JaTYUK TEMIIEPATYPBHI.

14. TTbe30pe3UCTUBHBIN U IEKTPOCTATUUECKUN aKTIOATOPBI.

15. OcobeHHoCTH AeWCTBUS CUJI TPEHUS! B MUKPO- M HaHO/IMana3zoHe pa3MepoB aneMeHToB MCT.

16. MHTErpanpHble MUKpO3€EpKaa.

17. IByXKOJJIEKTOPHBIA MarHUTOTPAH3UCTOP.

18. ITonynpoBOIHUKOBBIE CEHCOPBI TEMIIEPATYPBHI.

19. DnekTpocrarnyecKkue BO3AYIIHbIC TUTAHAPHBIE MUKPOIBUTATEIH.

20. B3aumHasi cBsi3b (U3NUYECKUX CBOMCTB U SIBICHUHN B KpUCTAILIAX.

14.1.3. TemsbI 10KTIaT0B
1. UaTerpanpHOe MEUKpOMEXaHUYEeCKoe pene. Pacuer 4acToTel cpabaTrbiBaHUs perie.
2. Mukpo3sepkania ¢ 3IeKTPOCTaTUUECKUMHU aKTI0aTOpaMHu.
3. Mukpo3zepkaia ¢ Tpe0eHYaThIMU AIIEKTPOCTATUYECKUMHU aKTI0aTOPaMH.
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4. IlnanapHble ME€KTPOCTATUYECKUE MUKPOBUTATEIH.

5. IInanapHbie 3MEKTPOABUTATENIN HA OCHOBE TOHKUX CETHETOIIEKTPUUYECKUX TIICHOK.
6. [Ibe30pe3uCTUBHBIE U MTHE30IEKTPUUECKUE YYBCTBUTEIbHBIE 3JIEMEHTHI.

7. EMKOCTHBIE YyBCTBUTEIIBHBIE JIEMEHTHI.

8. UyBCTBUTENBHBIE 3JIEMEHTHI HA MOBEPXHOCTHBIX aKYCTUYECKUX BOJIHAX.

9. CeHcopbl TeMIiepaTypbl HA OCHOBE T€pMOIap.

10. CeHcopbl MArHUTHOTO MOJISI.

11.CeHcopsl yIimoBbIX CKOpOCTe. MUKpOMEXaHUYECKHUE CEHCOPBI YIIIOBBIX CKOPOCTEH.
12. BOJIOKOHHO-ONITUYECKHUI THPOCKOIL.

13. MukpomexaHudeckue akcenepoMeTpsl L-Turma.

14. MukpomexaHuueckue akceiaepoMerpsl R-tuna.

15. AkcenepoMeTphl ¢ HArpeBaeMoOi MJIACTUHOW U C HArPEBAEMBIM T'a30M.

16. UH1yKTUBHBIE 3JIEMEHTHI MUKPOCXEM, HHIYKTOPBI U3 JTUAHAPOB.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

Ocuosuble noHsATHs MCT. [Ipuniunuansaoe otnuue uznenuidi MCT oT uHTerpajabHbIX CXEM.

CeHcopbl TeMIIepaTyphbl, JaBIEHHS, MArHUTHOTO T10JIs, YIJIOBBIX CKOPOCTEH.

MukpoMexaHUYeCKHUEe aKcelepoMeTpbl L-Tuna, MUKpoMEXaHM4YecKHe akceiaepomerpel R-tuna.
AKcellepOMEeTphI C HarpeBaTeIbHON INTACTUHOM, AKCEJIEPOMETPBI C HAIPEBATEIbHBIM Ia30M.

AxtroaropHsbie aneMeHTsl MCT. Mukpomexanndeckue kiatoun. MIHTerpanbHple MUKpO3€epKaa.

[Tbe30pe3uCTUBHBIE U MbE30EKTPUUECKHUE UYBCTBUTENbHBIE 37eMeHTHI (UD). Pezonancusie U0,
UD Ha MOBEepXHOCTHBIX akycTHueckux BosnHax (ITAB).

I'mpockonbl:  BOJIOKOHHO-ONTHUYECKHM THPOCKOI, MHUKPOMEXAaHMYECKUH CEHCOp  YIIOBBIX
CKOpOCTEH.

WHuTerpanbHble MUKPOABUIaTeNU. DJIEKTPOCTATUYECKUE TUIaHAPHBIE MUKPOABUTATEIH.

14.1.5. Tembl J1aOOPATOPHBIX Pad0OT
HccnenoBanre KOHCTPYKIIMH U XapaKTEPUCTUK CTPYHHOTO aKCelepoMeTpa
HCCHGI{OB&HHG ANHAMHUYCCKUX XaPAKTCPUCTUK KaHTUJICBCPA

14.2. TpeOoBaHus K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS M HHBAJH/I0B
Jns 5y ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMM  370POBbSI M HMHBAJIHUJIOB IPEAYCMOTPEHBI
AOIOJHHUTEIBHBIC OLICHOYHBIC MAaTCpHalibl, IECPCUCHb KOTOPBIX YKa3aH B Ta6J'II/IH€ 14.
Tabnuna 14 — JlonmonHUTENbHBIE MaTepHalbl OLIEHUBAHUS ISl JIUIl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310pOBbA U UHBAJIMNIOB

Kareropun Bubl 1OMONMHUTEIBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS U OLIEHKU
00y4aroLXCs MaTepuajoB pe3ynbTaToB 00y4YeHUs

TecTbl, MUCbMEHHBIE CAMOCTOSTEIbHbBIE
paboThI, BONIPOCHI K 3a4ETY,
KOHTPOIIbHBIE Pa0OThHI

C HapymeHusaMu
cryxa

[MpeumytiecTBEHHO MHCHMEHHAs
IpOBepKa

C napymenusmu  CobecenoBaHue 10 BoIpocam K 3a4dery, IIpemmylnecTBeHHO ycTHasl TpoBepKa

3pEHUs OIpOC IO TEPMUHAM (MHIMBUyaIbHO)
C HapymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE paboThl, MUCbMEHHbIE | [IpenMyIliecTBeHHO AMCTaHLMOHHBIMU
JBUTATEIBHOTO CaMOCTOsITeNIbHBIE paObOTHI, BOIPOCHI K METOAAMHU
anmnapara 3a4eTy
C orpannuenusmu o TecThl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmymiecTBEHHO pOBEPKa
00IIeMEeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOAAMHU UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI =~ 0OYUaIOILIErocss Ha MOMEHT NMPOBEPKH

14.3. MeTogu4yeckue PEeKOMECHAAINMH MO OUECHOYHBIM MaTepuajgaM AJd Jul ¢ OrpaHHYC€HHBIMHA
BO3MOKHOCTSIMM 310POBbHA U HHBAJIU/I0B
21.]'[5[ Jan € OrpaHMYCHHBIMH BO3MOXKHOCTAMH 3A0POBbS W HWHBAJIWAOB MPEAYyCMaTpuBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJICHUA 3aJJaHUI OLIEHOYHBIX CpCACTB, a MUMCHHO:
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- B IleyaTHoi (opme;

- B TIe4aTHOU (hopMe C YBEIMUYCHHBIM HIPUPTOM;

- B ()OopMeE NIEKTPOHHOTO JIOKYMEHTA;

- METOZIOM YTEHHSI ACCHCTEHTOM 3aJ[aHUs BCIIYX;

- IPEeOCTaBICHHE 33JaHUs C HCIIOIb30BAaHUEM CYpPJIOTIEPEBO/A.

JIuam ¢ OrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/10POBbS U MHBAJIHMJAM YBEIMYMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. /[l Takux OOy4arouuxcs MpeayCMaTpHBaeTCs
AocTymnHas popma MpeaoCTaBICHUS OTBETOB HA 33/1aHUs, @ UMEHHO:

- MUCHhMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa oueHMBaHUS pE3yNbTaTOB OOY4YEHUS JHMII C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbSl ¥ MHBAJIWIOB 110 JMUCIMIUIMHE TPEIyCMaTpUBACT MPEAOCTaBlIeHUEe MHMOpManuu B (Gopmax,
aJlalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbS U BOCTIPHSTHS HH(POPMAIUH:

J1J1s1 JIMIL ¢ HAPYIIEHUSIMH 3PEeHus:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOH (hOpME YBETUUCHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJTyXa:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hopme.

J1J1s1 JIMIL ¢ HAPYIIEHUsIMH OTIOPHO-IBUTaTeILHOTO anmnapara:

- B ()OpMeE IEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

[lpu HEOOXOAMMOCTH JUIS JIAI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3[0POBbSI M HHBAJIUIOB
Ipoleaypa OLIEHUBAHUS PE3YIIBTaTOB 00YUYEHUS MOXKET IIPOBOJUTHCS B HECKOJIBKO JTAIlOB.

CornacoBaHa Ha noprane Ne 33842 17



