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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
Ilenpto mTpenofaBaHusi JUCIUIUIMHBI SBIsACTCS (OPMUpOBAHHME 3HAHUN B 00JIACTH METOIOB
dbopmupoBaHus W (U3HYECKUX TPUHIUIOB (YHKIIMOHUPOBAHUS CEHCOPHBIX DJJIEMEHTOB MHKPO- H
HaHOCHUCTEMHOW TEXHHKH.

1.2. 3agaum AMCHMIIMHBI
— wu3ydeHue (UBHUYECKUX OCHOB (PYHKIIMOHUPOBAHUS CEHCOPHBIX OJJIEMEHTOB MHKpPO- U
HAHOCHUCTEMHOM TEXHHUKHU,
— O3HAKOMJICHHE C OCHOBHBIMH MapamMeTpaMH U XapaKTEePUCTUKAMHU CEHCOPHBIX 3JIEMEHTOB
MHKPO- 1 HAHOCUCTEMHON TEXHUKH;
—  H3y4YCHUE NPUHIUIIOB MOCTPOCHUSI CEHCOPHBIX U MHOTOCEHCOPHBIX CHUCTEM MHUKpPO- U
HAHOCHUCTEMHOMN TEXHUKH.

2. Mecro qmucuuiuiaiabl B cTpykrype OITOII

Hucuurnnuna «Cencopubie Mukpocuctemsl» (b1.B.JIB.7.2) otHocutcs k Onoky 1 (BapuaruBHas
4acTh).

[IpenmiecTBylOUMMH ~ TUCUUIUIMHAMHU, (QOPMHUPYIOIIMMU  HayajbHblE 3HAHUSA, SBISIFOTCS:
Maremaruka, OCHOBBI TEXHOJIOTHU AJIEKTPOHHON KOMIIOHEHTHOW 0a3bl, [lmaHupoBaHue 3KCIIEpUMEHTA,
®uznka, Ousnka KOHACHCUPOBAHHOIO COCTOSAHMS, PDU3UKA IIIICHOYHBIX HAHOCTPYKTYP, XHUMHUS.

[TocrneayromuMu TUCHUIUIMHAMU SIBISIOTCS: 3al[UTa BBIMTYCKHON KBaJIU(UKAIMOHHON paloThI,
BKJIKOYAsl IIOATOTOBKY K IPOLEAYPE 3ALIUThI U IPOLIEYPY 3aLIUTHL.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AHCHHUILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— TIK-1 cnocoOHOCTBIO TPOBOIUTH (U3UKO-MATEMATHUIECKOE MOJEIHPOBAHUE HCCIIETyEeMBIX
IIPOLIECCOB HAHOTEXHOJOIMM M OOBEKTOB HAHO- M MHKPOCHUCTEMHOW TEXHUKH C MCIIOJIb30BAHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI;

— IIK-2 roToBHOCTBIO IIPOBOJUTH IKCIIEPUMEHTAIIBHBIE UCCIIEJOBAHUS IO CUHTE3y U aHAIU3Y
MaTepuajoB U KOMIIOHEHTOB HAaHO- U MUKPOCUCTEMHON TEXHUKH;

— IIK-9 roToBHOCTBIO HCIIOJIb30BaTh 0a30BOE€ KOHTPOJIbHO-U3MEPUTENIbHOE 000pyAOBaHUE IS
METPOJIOTMYECKOr0 00ecrneyeHus] HMCCIEA0BaHUNH M MPOMBIIUIEHHOTO MPOU3BOACTBA MaTepUajoB H
KOMITOHEHTOB HaHO- U MUKPOCUCTEMHON TEXHUKH;

— IICK-1 cnocoGHOCTBIO BialeTh COBPEMEHHBIMH METOAAMM pacueTa U IMPOEKTHUPOBAHUS
W3JIeNUA MHUKPO- Y HAHOJIEKTPOHUKUM U MUKPOCHUCTEMHOM TEXHHKH, U3TOTOBIECHHBIX C NMPUMEHEHHEM
HaHOTEXHOJIOIUH, CIIOCOOHOCTBIO K BOCIPHSTHIO, Pa3pabOoTKe U KPUTHUYECKOM OLIEHKE HOBBIX CHOCOOOB
UX MPOEKTUPOBAHMUS;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYarOIIUNACs JTOJKEH:

— 3HaTh (pU3MYECKHE MPUHIUMBI PaOOTHl CEHCOPHBIX IEMEHTOB MUKPOCHUCTEMHON TEXHUKH;
0a30BblE€ TEXHOJOTMYECKHE IMPOLIECChl U 00OpYyIOBaHUE, IPUMEHSIEMbIE B NPOU3BOJCTBE MaTepuajoB U
KOMIIOHEHTOB CEHCOPHBIX 3JEMEHTOB MHUKDOCHUCTEMHOM TEXHHMKH; OCHOBHBIE XapaKTEPUCTUKH H
MapaMeTpbl CEHCOPHBIX AIEMEHTOB MUKPOCUCTEMHON TEXHUKU;

—  yMeThb IPUMEHSITh METOJbl MOJEIUPOBAHUS C LENbI0 YPPEKTUBHON ONTUMHU3AIMHM CBOWUCTB
MaTepuajlioB CEHCOPHBIX AJIEMEHTOB MHKPOCUCTEMHOM TEXHUKH; HCIOJb30BaTb COBPEMEHHYIO
M3MEPUTENIbHYIO TEXHUKY B CO€il MPOPeCcCHOHATBLHON e TeIbHOCTH;

—  BJaJeTh HaBbIKAMM PAacyeTa OCHOBHBIX MapaMEeTPOB MAaTE€pPHAIOB CEHCOPHBIX KOMIIOHEHTOB
MCT; ocHoBaMu OOpaOOTKH pe3yJabTaTOB SKCIEPUMEHTAJIBHBIX JAHHBIX, MOJIYYEHHBIX IMpH paboTe ¢
cencopamu MCT.

4. O0beM JMCUMILIMHBI M BBl Y4eOHOH pa0doThI
OO0mass TpyAO€MKOCTh NUCUUIUIMHBI cocTaBisieT 2.0 3aueTHBIX EJUHUIBI M IpEICTaBlIeHa B
tabnuue 4.1.
Tabnuua 4.1 — Tpy1oeMKOCTb JUCIUILIUHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl
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8 cemectp
AynuTopHbI€ 3aHATHS (BCETO) 34 34
Jlexumn 18 18
[IpakTryeckue 3aHATUSL 16 16
W3 HUX B MHTEpaKTUBHOU (popme 6 6
CamocrosiTenbHas paboTa (Bcero) 38 38
[TpopaboTKa JIEKITMOHHOTO MaTepuaa 8 8
[ToaroroBka K MpakKTUYECKUM 3aHATUSAM, CEMUHApAM 30 30
Bcero (6e3 sx3amena) 72 72
OO0mmas Tpy10eMKOCTb, 4 72 72
3auetHbie Enunuiibt 2.0 2.0
5. Conep:xanue TUCHMILIHHBI
5.1. Pa3aeJibl AUCHUIIMHBI U BUAbI 3aHATHIA
Paznmensl AMCHMITIUHBL U BUBI 3aHATUH MPUBEICHBI B TabmuIe 5.1.
Tab6muna 5.1 — Pa3gesnsl AUCHUIUIMHBL U BUIBI 3aHATUIA
Hazpanus pa3aenoB IUCHUTUTHHBI S r R 8588228822385
8 cemectp
1 CeHcopHbI€ 3JIEMEHTBI MUKPOCHUCTEMHON 4 2 3 9 ITK-1, TIK-2,
texHuku (MCT) I1K-9, [ICK-1
2 TemmepaTypHbIE CEHCOPHBIE JIEMEHTHI 4 4 11 19 ITK-1, T1K-2,
MCT I1K-9, IICK-1
3 CeHCOpHBbIE JIEMEHTHI JJaBJICHUS 2 2 6 10 IIK-1, IIK-2,
I1K-9, IICK-1
4 CeHCOpHBIE PIIEMEHThI MATHUTHOTO TIOJIS 4 4 9 17 IK-1, ITK-2,
I1K-9, IICK-1
5 CeHCOpHBIE AIIEMEHTHI YTIIOBBIX CKOPOCTEH 4 4 9 17 IK-1, ITK-2,
[1K-9, IICK-1
Hroro 3a cemectp 18 16 38 72
Hroro 18 16 38 72
5.2. Conep:kanue pa3ie/ioB JMCUMILIAHBI (110 JIEKIUSIM)
Coneprkanue pa3esioB TUCHUTUINH (TI0 JIEKIMSIM) MPUBEICHO B Tabuie 5.2.
Tabnuna 5.2 — ConeprkaHnue pa3/ie’oB JTUCIUILINH (10 JIEKITHSIM)
Hazpanus pa3nenos CozepkaHne pa3aeIoB IUCIMILIAEGI (10 nekmmsam) - 3 5 2.5 & >
8 cemecTp
1 Cencopnsle 2nemMeHTsl  OCHOBHBIE TOHATHS CEHCOPHBIX 21eMeHTOB MCT. 2 IK-1, TIK-
MAKDOCHCTEMHOR Buabl ceHCOpHBIX YyBCTBUTEIBHBIX 35IeMeHTOB MCT 2 2, TIK-9,
texHuku (MCT) A P B [ICK-1
Uroro 4
2 Temnieparypuslie TepmonnekTpuuecTBO. PE3UCTUBHBIE CEHCOPBI 4 [IK-1, IIK-
CEHCOPHBIE AIIEMEHTHI Temmeparypsl. [1omynpoBOAHUKOBEIE CEHCOPHI 2, IIK-9,
MCT teMrieparypsl. [Ibe3031eKTprdecKre JaT4uKu [ICK-1
TeMIepaTypbl. BeCKOHTaKTHOE U3MEpEHHE
TeMriepatypsl. Mcrons3oBaHne CEHCOPOB
TEeMIEepaTypbl B KOMOUHAIUH C IPYTUMU
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npeoOpa3zoBaTeIsIMU.
Hroro 4
3 CeHcopHble eMeHThl  KaranuTudyeckue CeHCOpbl KOHIIEHTPALMK Ta30B. 2 IK-1, TIK-
JIaBJICHUS TemnoBble pacxogoMepsl. TepMOITHEBMATUYECKUE 2, 11K-9,
JIETEKTOPBHI. [ICK-1
Hroro
4 CeHCOpHBIE PIEeMEHTHl  DiieMeHT XoJsuia. [IByXKOJJIEKTOPHBIN 4 [IK-1, IIK-
MarHUTHOTO MO MarHuToTpaH3ucTop. HanoMerpoBble MarHuTHbIE 2, IIK-9,
CEHCOPBIL. | ITaHTCKOE MATHUTHOE COIPOTUBIICHUE. [ICK-1
Uroro
5 CencopHble 37€MEHTBl  BOJIOKOHHBIN ONTUYECKUI THPOCKOII. 4 IK-1, IIK-
YIJIOBBIX CKOPOCTEM MukpomMexaHu4eCKUEe TUPOCKOIIBI. 2, T1IK-9,
Hroro 4 TICK-1
Hroro 3a cemectp 18

5.3. Pa3gesbl AMCUMINIMHBI M MEKIMCHUILUIMHAPHBIE CBS3H ¢ 00ecneYnBAKIUMH (TpeAbLTy IIUMH)
U oOecneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUTIIMHAMU
Paznenbl qTUCHUIUIMHBL M MEXIUCIUIUTMHAPHBIE CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U
obecrnieunBaeMbIMH (ITOCIICTYIOIIUMHA ) JUCIUTLTMHAMH MTPEICTABICHBI B TabuIe 5.3.
Tabnuna 5.3 — Pa3aenbl AMCHMIUIMHBI U MEXIUCIUIUIMHAPHBIE CBSI3H

Ne paznenoB gaHHOW AMCUUILUIMHBL, 7151 KOTOPBIX
HEO0OXOAMMO U3ydeHUE 00eCIIEUNBAIOIINX U

Hanmenosanue ey 00eCIeYrBaeMbIX TUCIUILTHH
1 2 3 4 5
[IpenmecTByromMe TUCIUILTAHBI

1 MaremaTuka + + + + +
2 OCHOBBI TEXHOJIOTHUH 3IIEKTPOHHON
KOMITOHEHTHOM 0a3bl b * * * * *
3 [InanupoBaHKe SKCIIEPUMEHTA + + + + +
4 dusnka + + + + +
5 ®du3uKa KOHJACHCUPOBAHHOTO COCTOSHUS + + + +
6 ®u3rKa MICHOYHBIX HAHOCTPYKTYP + + + + +
7 Xumus + +

HOCHGI[y}OH_II/Ie JAUCIHUITIIMHBI

1 3ammTa BbIMYCKHON KBaTM(PUKALMOHHOM
paboThl, BKJIIOUask MOATOTOBKY K MpoIieype + + + + +
3alIUTEI M IPOLIEAYPY 3aIUThI

5.4. CooTBeTCcTBHE KOMIIETeHIN, (POpMHUPYyeMBbIX IPH U3YUYEHUH AUCUMILIMHBI, M BU/I0B 3aHATHI
CooTBercTBHE KOMMETEHUUN, (HOPMUPYEMBIX MPH U3yUYEHUH ITUCHUILUIMHBL, U BHUAOB 3aHITHM
IpecTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CoorBercTBUE KOMIIETEHIUH, (OPMHUPYEMBIX NPU W3YYEHUU TUCHUIUIMHBI, U BHJIOB
3aHATHH

Bunrwl 3anstuit
@opMBI KOHTPOJIA

Kowmre
TEHIIHA
"

. . < . .
= 8 <2 8 = O s &v

Jle
K
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[IK-1 + + + Ompoc Ha 3aHATUSX, 3a4ET,
Brictymiienue (noknan) Ha
3aHsaTun, Tect

I1K-2 + + + Ornpoc Ha 3aHATUSIX, 3aYET,
Brictymiienne (nokmnam) Ha
3aHsaTud, Tect

I1K-9 + + + Onpoc Ha 3aHATHUSAX, 3a4ET,
Brictymiienue (noknan) Ha
3aHsaTuu, Tect

IICK-1 + + + Ormpoc Ha 3aHATUSX, 3aYET,
BricTymienne (nokmnanm) Ha
3aHsaTuu, Tect

6. UuTepakTuBHBIE MeTOAbI U (GOPMBI OPraHU3aANNH 00yYeHUs
TexXHOJIOTUM HHTEPAKTUBHOTO 00y4YEHUS MPU Pa3HBIX PopMax 3aHATUH MpUBEACHBI B Tabnwuie 6.1.
Tabmuma 6.1 — TeXHOJIOTMH HHTEPAKTUBHOTO OOYUYEHUS TTPH pa3HBIX (HhOopMax 3aHATUI

WNHrepakTuBHbIC IpakTHyeckue  HTepakTHBH
Metozasl Bcero, u
3aHATHS, 4 bI€ JICKLIUH, Y
8 cemectp
[Ipe3eHTanuu ¢ UCIOIb30BaHUEM 4 2 6
MYJIBTHMENA C 00CYKICHHEM
Hroro 3a cemectp: 4 2
Htoro 4 2
7. JlabopaTtopHble padoThI
He npenycmorpeno PYIIL.
8. IIpakTHyeckue 3aHATUSA (CEMHUHAPDI)
HanmMeHoBaHue NpakTHUECKUX 3aHATUH (CEMHHApOB) MpuBeieHo B Tabnuie §.1.
Tabnuua 8.1 — HaumeHoBaHME NPaKTUYECKUX 3aHATHI (CEMUHAPOB)
v o]
HazBanus pa3znenos HanmeHOBaHHe MPaKTHUYECKHX 3aHATHil (cemuHapos) | S £ 2 = & >
8 cemectp
1 Cencopnsle anementsl  [lapametpsl u xapakrepuctuku ceancopos MCT. 2 IIK-1, TIK-
MUKPOCHCTEMHON Tepmunbl 1 OykBEeHHBbIE 0003HAUYEHUSI TAPAMETPOB 2, TIK-9,
texHuku (MCT) ceHcopoB MCT. Bujibl 4yBCTBUTEIBHBIX CEHCOPOB [ICK-1
MCT.
Hroro
2 Temnieparypublie PuU3NYECKUE OCHOBBI CEHCOPHBIX JaTYMKOB 4 IIK-1, TIK-
CEHCOPHBIE AIEMEHTHI temriepatypsl: 3pdextol [lensrhe u 3ecdexa. 2, IIK-9,
MCT IIpuMeHeHne pe3UCTUBHBIX, MTOJIYIIPOBOAHUKOBBIX U [ICK-1
MbE303JIEKTPUUECKUX CEHCOPHBIX JaTYMKOB
TEMIIEPATYPHI.
Hroro 4
3 CeHCOpHBIE 2JIEMEHTBI  AKCEJIEPOMETPHI C HAarpEBAEMOM IIJIACTUHOM U C 2 IIK-1, TIK-
IaBIICHUS HarpeBaeMbIM razom. CeHCOpbl U3MEHEHUS 2, T1K-9,
KOHLICHTPALIUU T'a30B. [ICK-1
Hroro
4 CencopHnele aeMeHTsl  CeHCOpHBIE JaTYNKHA MarHUTHOTO IOJISA: MIPSIMBIE - 4 IK-1, TIK-
MAarHUTHOTO IMOJIs HEIOCPENCTBEHHOE U3MEPEHUE MarHUTHOU 2, TIK-9,
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WHIYKIIUW, KOCBEHHBIC - OOHAPY)KCHHE [1CK-1
QJICKTPUYICCKOIO MOJIA M0 €0 MAriHuTHOMY I1OJIIO,

perucTpanus MEXaHHueCKOro MepeMeleHus Ipu

5 CeHCOpHBIE 3JIEMEHTHI
YIJIOBBIX CKOPOCTEH

Hroro 3a cemecTp

BOSHGﬁCTBHH MAar"HuTHOIO I10JIA.

HUroro

CeHcopHbIE 1aTYNKH YITIOBBIX CKOPOCTEH -
TUPOCKOIIBI: BOJIOKOHHO-ONITUYECKUE U

MHUKpoMexaHnudeckue. Koncrpykuuu

MHKPOMEXAaHNYECCKUX IT'MPOCKOIIOB.

Hroro

TK-1, TTK-
2, TIK-9,
MCK-1

16

9. CamocrosiTesibHasA padoTa
Bunel camoctosTensHOM paboThl, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETCHIIUN MPEACTABICHBI B

tabnuue 9.1.
Tabmuma 9.1 — Buasl camocTosTenbHON pabOThI, TPYIOEMKOCTh U (hOPMHUPYEMBbIE KOMIIETECHITUN
BubI caMOCTOSITETLHOM E 428 E
Ha3zBaumus paznenon g 3 5 3 = 2 DOopMBI KOHTPOJISI
paboThI © 3 =5 2
8 cemectp
1 Cencopuble anementsl  [logroroBka K 2 [1K-1, Brictynienue (noknan) Ha
MUKPOCHCTEMHON [IPAKTUYCCKUM 3aHATHUSM, [1K-2, 3aHaTHH, 3adetT, Onpoc Ha
texuuku (MCT) CeMHUHapaMm [1K-9, 3aHATHUAX, TecT
[TpopaboTka ITeKIIMOHHOTO 1 IICK-1
Marepuasna
Hroro
2 TemneparypHble ITonroroska k I1K-1, Brictynienue (nokinan) Ha
CEHCOPHBIE AIIEMEHTHI MPaKTUYECKUM 3aHATUSIM, ITK-2, 3aHsTHH, 3a4etT, Onpoc Ha
MCT CeMHHapaMm I1K-9, 3aHATHAX, TecT
[TpopaboTka ITEeKIIMOHHOTO 2 IICK-1
Marepuana
Uroro 11
3 Cencopusble ameMenTsl  [loaroroska k 4  TIK-1, Brictymienue (noknan) Ha
JaBIICHUS MPAKTUYECKUM 3aHATHSIM, ITK-2, 3aHATHH, 3adet, Onpoc Ha
ceMUHapaMm I1K-9, 3aHATHAX, TecT
I1CK-1
[TpopaboTka JIEeKIIMOHHOTO 2 c
Marepuana
Uroro
4 Cencopnslie anemenTsl  [loaroroska k ITK-1, Brictymiienue (noknan) Ha
MarHUTHOTO HOJS MPAKTHYECKUM 3aHSATHSIM, I1K-2, 3aHATHH, 3a4eT, Onpoc Ha
ceMuHapam [TK-9, 3aHATHAX, TecT
[1CK-1
[TpopaboTka JIeKIIMOHHOTO 2 C
Marepuana
Uroro
5 Cencopnsble ameMeHTsl  [loaroroska k IK-1, BricTynuienue (1oknan) Ha
YIJIOBBIX CKOPOCTEM MPaKTUYECKUM 3aHATUSIM, ITK-2, 3aHATHH, 3adet, Onpoc Ha
CeMHHapam I1K-9, 3aHATHUAX, TecT
[TpopaboTka ITEeKIIMOHHOTO 1 IICK-1
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marepuala
Htoro 9
Hroro 3a cemectp 38
Htoro 38
10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeliTuHIOBasi cucTeMa AJIA OHCHKH YCII€BA€EMOCTH oﬁyqammnxca

11.1. banjabHbIe OLEHKH J1JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — banbHbIe OIICHKH 7151 2JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIi
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHO 0as 3a mepuos Bcero 3a
6amt Ha 1-yto KT ¢ Gamnn 3a mepuon
NEeITEIbHOCTHA Mexny 2KT u na ceMecTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEIl ceMecTpa
8 cemectp
Brictymnenue (oxman) Ha 10 10 6 26
3aHATUU
3auer 30 30
Ornpoc Ha 3aHATHAX 8 8 8 24
Tect 20 20
HToro Makcumym 3a 18 18 64 100
nepuos
Hapacraromum ntorom 18 36 100 100
11.2. IlepecyeT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOUKH
[Tepecuer 0anoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU IpeAcTaBieH B Tabnuue 11.2.
Tabmuua 11.2 — [1epecueT 0auIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
basniel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
> 90% ot MakcuManbHON cyMMbI 6aiioB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHOM cymMmbl OaisioB Ha gaty KT 4
Ot 60% 10 69% OoT MakcuMaIbHON cyMMbl OaniioB Ha jnary KT 3
< 60% oT MakcuMaIbHOW cyMMbI OasuioB Ha naty KT 2

11.3. Ilepecder cymMMbl 02/1J10B B TPAAUIIHOHHYIO M MEKTYHAPOIHYIO OLICHKY

Hepecqu CYMMBI 0ajIoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLCHKY IIPEACTABJIICH B Ta6J'II/II_[e

%“]z;gﬁnua 11.3 — IlepecueT cyMMBbI OaJUIOB B TPAJAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY
HtoroBast cymma 0anos,
Onenka (I'OC) YYHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (omM4HO) (3a4TEHO) 90 - 100 A (oTH4HO)
85 -89 B (ouens xoporto)
4 (xopomio) (3a4TeHo) 75 -84 C (xopormo)
70-74
65 - 60 D (ynoBieTBOpUTENHHO)
3 (YyAOBIETBOPHUTENIHHO) (3a4TEHO) 60 - 64 E (HocpercTaentio)
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2 (HEeyIOBIIETBOPUTENHHO) (HE

Huxe 60 6amnno F (HeynoBneTBOpUTEIBLHO
3a4TEHO) MK JIOB (HEyIOBIETBOPUTEIHHO)

12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE OOecredeHre JUCHUIIIMHBI

12.1. OcHoBHas JuTEpaTypa
1. Myxaués B.A. ®u3uueckre OCHOBBI MUKPO- U HAHOCHCTEMHON TEXHUKHU. YUeOHOe mocobue.
- Tomck: TomMckuii TOCYIapCTBEHHBIN YHUBEPCUTET CHUCTEM YIIPABICHUS M PaUOdIEKTpoHUKH, 2016. -
192 c¢. [OnekrpoHHbIi pecypc] - Pexmm gocryma: http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%?20disciplin/Mukhachev/fominst lec.pdf (zara oOpamenus: 27.06.2018).

12.2. lononHuTEIBHAS IUTEPATypa
1. JleBunxuii, JI. A. IlpoektupoBanue MuKpocucteM. [IporpamMmHbe cpeacTBa oOecreYeHHUs
CAIIP : yue6. mocooue / A. A. Jlepunkuii, [1. C. Mapunymkus. - Kpacaosipck : Cu6. penep. ya-1, 2010.
- 156 ¢ ISBN 978-5-7638-2111-6  [Onektponnbiii  pecypc] - Pexum  mocryma:
http://znanium.com/bookread2.php?book=442124 (nara obparienus: 27.06.2018).

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKHre Noco0us
1. Myxaués B.A. ®usnueckue OCHOBbI MHKPO- M HAHOCHUCTEMHOW TEXHHUKHU. YueOHO-
Metonudeckoe mocobue. - Tomck: ToMckuii TroCynapCTBEHHBIH YHHUBEPCHUTET CHCTEM YIIPaBICHHUS W
paauosnektponuku, 2014. - 18 c¢.  [OnekrpoHHbli  pecypc] - Pexum  gocryna:
http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%?20disciplin/Mukhachev/fominst pract.pdf (mara o6pamenus: 27.06.2018).

12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS JIsl JINI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSA U
UHBAJH/I0B

Y4eOHO-MEeTOqMUECKe MaTeprabl sl CAaMOCTOSATEIbHOW M ayIuTOPHON pabOThl 00YJarOIIXCS
U3 YKCIA JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3[JOPOBbS M MHBAJINIOB MPEAOCTABIAIOTCS B (hopMax,
aIaTHPOBAHHBIX K OTPAHMYCHHUSAM UX 370POBbs M BOCHPUATHS HH(DOPMAIIHH.

JI1s1 1ML ¢ HAapyLIeHUSIMM 3PeHust:

— B (hopMe 3JIEKTPOHHOIO IOKYMEHTA;

- B [Ie4aTHON (hopMe YBETUUYEHHBIM IIPUPTOM.

JLst a1 ¢ HapyIlIeHUusIMH cJIyXa:

- B (hopMe AIIEKTPOHHOIO IOKYMEHTA,;

— B MIe4aTHO (opme.

JL1st M1 ¢ HApYIIEeHUSIMHM OIIOPHO-ABUTIATEJILHOIO0 aNNapara:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B reyaTHou opme.

12.4. TIpodeccnonanbHbie 0a3bl JAHHBIX M HHPOPMAILMOHHBIE CIIPABOYHbIC CHCTEMBI
1. Hayuno-o06pa3oBarenbHsiii mopran TYCYP - https://edu.tusur.ru/
2. DnekTtpoHHas oubmuoTeka - www.elibrary.ru

13. MarepuabHO-TeXHHYECKOe o0ecreyeHue TUCHHMILNINHBI U TpedyeMoe MPpOrpaMMHoe
ob0ecrieuyenmne

13.1. O0mue TpedGOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY U IPOTPAMMHOMY 00ecre4eHH 0
AMCUHMILINHBI

13.1.1. MarepuaJibHO-TeXHHMYECKOEe U IPOrPaMMHOe obecrevyeHue JJisl JJeKIUMOHHBIX 3aHATHI
Jlnst mpoBenieHus 3aHATUMA JIGKITMOHHOTO THWITA, TPYNIIOBBIX M WHAWNBUIYaJTbHBIX KOHCYJIBTAIIHH,
TEKYILEro KOHTPOJIS M MPOMEKYTOYHON aTTECTAI[MU HCIONB3yeTcs yueOHasl ayTUTOPHS C KOJIUYECTBOM
MOCaOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAApTHOW ydeOHoM Mebemnbio. MmeroTcs
JIEMOHCTpAIlMOHHOEe 000pyIOBaHWE M y4eOHO-HAINIAIHBIE TOCOOWs, O0ECIEUunBaIONIUE TEMaTHYECKHE
WJUTFOCTPAITUH TI0 JIEKITMOHHBIM pa3ziesiaM TUCIUTITAHEI.
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13.1.2. MarepuaJibHO-TeXHHYECKOE U POrPaMMHOe o0ecnedyeHue IJIsl NPAKTUYeCKUX 3aHATHI

JleknimoHHas ayAuTOpHsi C UHTEPAKTUBHBIM MPOEKTOPOM U MAPKEPHOM JOCKOM

yueOHasi aynuTOpHsl IJIsi MPOBEACHUS 3aHATUN JICKIMOHHOTO THUIA, y4deOHas ayJuTopus UL
MIPOBEJICHUS 3aHATUN MPAKTUUYECKOTO TUMA, yueOHast ayAUTOPHsl AJis MPOBEIEHUS 3aHATHI CEMHUHAPCKOTO
TUIIA, MOMCHICHUC JIsI NPOBCACHUA TI'PYHIIOBBIX W HMHAWBHUAYAJIbHBIX KOHcyHLTaLIHfI, IIOMCUICHUEC MJIA
MIPOBEJICHHS TEKYIIETO KOHTPOJISL U IIPOMEKYTOYHOM aTTecTaluu

634034, Tomckas obmacte, . Tomck, Bepmmnuna ynuna, a. 74, 237 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUs:

- Komnerorep;

- [IpoexTop;

- DKpaH JJI IPOEKTOPa;

- MaruutHO-MapKepHasl 10CKa;

- Kommuiekt cnennanu3upoBanHol yueOHON Mebenu;

- PaGouee mecto npenogaBares.

[TporpammMHuoe obecnieueHue:

— Google Chrome

— Microsoft Windows

— OpenOffice

13.1.3. MarepuajibHO-TeXHHYECKOEe U IPOrPAMMHOe o0ecriedyeHne 1JIsl CAMOCTOSITEeIbHON padoThl
Jns camocTosTenbHON paboThl MCHONB3YIOTCA y4eOHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIACChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast 06macTb, I. Tomck, Jlennna mpocrekr, a. 40, 233 ay.;
- 634045, Tomckast o6macTh, . Tomck, yi. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckast o6nacTs, . Tomck, Bepimnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Beprmauna yiuna, 1. 74, 207 ay.

CocraB 000pya0OBaHUsA:

- yueOHas mebeb;

- komnbroTepsl kiacca He Huke [IDBM INTEL Celeron D336 2.81'Tw. - 5 it

- KOMITBIOTEPHI TOAKIIOUEHBbl K ceTu «lMHTepHeT» M 00ecneuuBaroT JOCTYN B 3IEKTPOHHYIO
“H(pOPMAITMOHHO-00pa30BaTEIBHYIO CPElYy YHUBEPCHUTETA.

[Tepeuenp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajJbHO-TeXHUYECKOe o0ecnedeHne TUCHUNIIHMHBI ISl JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBo€HME NHUCIUIUIMHBI JULIAMH C OTPAaHUYEHHBIMUA BO3MOXHOCTAMH 3/I0POBbS M WHBAJIUAAMU
OCYIIECTBIISIETCS C UCIOIH30BAHUEM CPEJICTB 00y4YeHUs OOIIETO U CHEeIHATFHOTO Ha3HAYCHHUS.

[Ipu 3aHsTHSAX ¢ OOydYaOIIMMKCS € HAPYHIEHHSIMH CJyXa TPETyCMOTPEHO HCIIOIh30BaHUE
3BYKOYCWJIMBAIOLLIEH anmaparypbl, MYJIbTUMEIUNHBIX CpPEICTB W JPYTUX TEXHUYECKUX CPEICTB
npuema/nepenadd yueOHOM MHPOpMAlMKU B JOCTYHNHBIX (hopMax, MOOMIBHOW CHUCTEMBI MPENOAaBaAHUS
Uit 00y4arouXcsi ¢ UHBATHIHOCTBIO, MOPTAaTUBHOW WHAYKIIMOHHOW CHUCTEMBbI. YdeOHas ayAuTOpus, B
KOTOPOM 3aHUMAIOTCSI OOydYaroniuecs ¢ HapylmIieHHeM cliyxa, o0OpyIoBaHAa KOMITBIOTEPHOM TEXHUKOM,
ayIMOTEXHUKOM, BUJCOTEXHUKOM, MEKTPOHHOM JOCKOM, MYyIbTUMEIUIMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOMIUMHUCS ¢ HAPYLIEHUSIMU 3PEHUSIMU TIPETYCMOTPEHO HUCIIOIh30BaHUE B
JIEKIMOHHBIX U YIeOHBIX ayAUTOPHUSIX BO3MOKHOCTH MMPOCMOTPA YAAICHHBIX 00BEKTOB (HapuMep, TeKCTa
Ha JJOCKE WM Cllaii[ia Ha KpaHe) MPH MOMOIIY BUICOYBETMIHUTENEH 1711 KOM(OPTHOTO MPOCMOTPA.
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[lpu 3aHATHAX C OOYYaIOUIMMMCA C HAPYLIEHHSIMH ONOPHO-ABHIaTeJbHOI0 amnmapara
UCTIONIB3YIOTCS AJIFTEPHATHBHBIE YCTPOMCTBAa BBOZA HMHGOPMAIMM M JpPYrHe TEXHHUYECKHE CPEACTBa
npuema/mepenadu ydeOHOW HMHGOpPMALUU B AOCTYMHBIX (popMax, MOOWIIBHOW CHUCTEMBI OOy4eHUS s
JIIOAEH ¢ MHBAJIUIHOCTBIO.

14. OueHo4YHbIe MAaTEePHAJIBI M METOAUYECKHE PEKOMEHIALMHU 110 OPTaHU3AlUM U3YYeHUs
JUCIUIINHBI

14.1. Conep:kaHue OLIEHOYHBIX MaTEPHAJIOB U METOAMYECKHE PEKOMEeHIalNu
Jnis onleHKH creneHu cHOPMUPOBAHHOCTH M YPOBHSI OCBOCHHSI 3aKPEIICHHBIX 32 JAUCIUILTUHON
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 (g pe30HAHCHOM KPUBO.

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, — pamuyc Kpyra, B KOTOPOM JIBIDKYTCs cBeToBble jyunm; C — ckopocTh cBeta. Bpemss AT
M3MEPSETCS C MOMOIIBIO0 aTOMHBIX (I1€3MEBBIX) YacOB.

B) AT u3mepsiercs o CABUTY UHTEP(HEPEHIIMOHHOM KapTUHBI OTHOCUTEIFHO HEMOABUKHON MIaT(OPMBI;

r) B BOI" cBeTOBBIE Tyun HEe 0053aTENBbHO TOMIKHBI OBITH KOTE€PEHTHBIMHU.

OtBeT: B

16. Kakoe siBneHue UCIONb3yeTcs ISl pETUCTPallMy BHEIIHETO 10’

a) cuiia Amriepa;

0) apdexr Xomna;

B) TUTAHTCKOE MarHUTHOE CONPOTHUBIICHHE;

T') I3MEHEHHE COMIPOTUBJICHHS POBOJHUKOB B MATHUTHOM TIOJIE.

17. KakoBa (huznyeckas mpupoja FrMraHTCKoro MarHuTHoro conpotusinenus (IMC)?

a) yBEJIMUYEHUE IEKTPUUECKOTO COMPOTUBIIEHUS IPOBOJHIUKOB B MArHUTHOM I10JIE;

6) cyrb ['MC B yepeoBaHUU TOHKUX (DepPOMArHUTHBIX U HEMarHUTHBIX CIIOEB;

B) CONPOTHUBIIEHNE TOHKUX MAarHUTHBIX CJIOEB 3aBUCUT OT B3aMMHOI HaMarHWYeHHOCTH SJIEKTPOHOB: MpHU
[apajUIeIbHOM  OpPHEHTAallud  CIMHOB  IEKTPOHOB  CONPOTHUBIEHUE  MHUHHUMAJIbHO, IIpU
aHTHUNapaieIbHOW — MaKCUMAJIbHO;

r) 'MC BO3HMKAET TOJIBKO IIPY MPOTEKAHUH TOKA NEPHEHIUKYISIPHO TUIOCKOCTH (PeppOMAarHUTHBIX CIIOEB.

18. Kakoe u3 INpHUBENEHHBIX HIXKE YTBEP)KIECHUN XapaKTEPU3YEeT MHUKPOMEXaHWYECKUH T'HMPOCKOII
KaMEpPTOHHOTO THIA?
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a) nHepuroHHble Maccel (MM) xonebmioTest B mpoTuBo(ase BAOIb OCH X B IUIOCKOCTH YX. Bo3HuKaromue
nipu 3ToM cuibl Kopronmca 3actapisitor UM konebaTbest BOKpYT OCH Y.

6) cubl Kopuonnca BO3HHKAIOT €l IUIaTGopMa T'MPOCKONA HAYWHAET BPAIIAThCS BOKPYT OCH Y; C
YIIIOBOM CKOPOCTHIO ), oA AeicTBUEM 3TUX cull IM KoneOmoTes B TUIOCKOCTH ZX;

B) O 4AaCTOTe BpalleHus  CyIsaT 10 U3MEHEHUI0 CKOpocTH Kosebanuii UM Bnosb ocH x;

r) Kone6anus VIM BIOdb OCH X TIPOMCXOJIAT MO ICHCTBHEM ITbE30BUTaTEICH.

19. VkaxuTte NpaBUWIbHBIE YTBEP)KICHHS, KacarollMecs MPUHIMIA PadOThl M KOHCTPYKLIUHU Ta30BOTO
xpomarorpada.

a) COCTaB CMECH ra30BOI MPOOBI ONPENEIAETCS C MOMOIIBIO XUMHUUECKUX PEaAKITUi;

0) OCHOBHOM JIeTalbl0 XpoMarorpada sBiIseTCs KaluUIIpHas CUCTEMA, IPEACTaBIAIONas COO0N KaHaBKY
r1yonHoi 40 Mkm, mupunoit 200 MM, 1IMHOM 1,5 M, BRITpaBlIeHHYIO B KpeMHUU. Pa3nenenue rasos
B 3TOIl KaHaBKe 00YCIIOBJICHO PAa3JIMYMeM B KOXPPHUIMEHTaX BHYTPEHHEIO TPEHUS I'a30B, BXOISAIIUX B
COCTaB CMECH;

B) 4eM OoJibllle TPEHHE, TEM MEJUIEHHEee JABMXKETCS ra3, TeM MO03Ke OH OyJeT MPOXOIUTh Yepe3 BBIXOAHOE
OTBEpCTHE — UACHTU(UKAIMS ra3a MPOUCXOANUT MO BPEMEHH MPOXOXKIACHUS rasa;

) yeM OoJibllle TPEHHE, TEM MEHbIIE CKOPOCTh ABMIKEHHSI T'a3a MUMO TEPMOPE3UCTOPA, PACIIONIOKEHHOIO
BOJIM3M BBIXOJJHOTO OTBEPCTHS, TEM MEHBIIIE TEMIIEpaTypa TEPMOPE3UCTOPA.

20. YkaxuTe BEpHOE YTBEP)KICHHE, KacarOIIeecs 3JEKTPOCTaTHYECKOI0 MUKPOHACOCA.

a) HacOC MPUTO/IEH TOJIBKO JJIsl HEPEKAUYKH MOJSIPHBIX KHUJIKOCTEM;

0) U1 paboThI Hacoca TPeOyeTcsl OHOPOIHOE IMEKTPUUYECKOE TIOJIE;

B) 1J1s1 paboThI Hacoca TpeOyeTcs IepeMeHHOe HalpsbkeHne yactorol = 100Tw;

I) HAacCOC MPUTOJCH JUIA TEPEeKauKu HEMOJIIPHBIX JKUAKOCTEH C MajbiM 3HAUCHHEM JMAIICKTPUYECKON
MIPOHHIIAEMOCTH.

14.1.2. Tembl ONIPOCOB HA 3aAHATHAX

OcHoBHbI€ IOHATHS CeHCOPHBIX AeMeHToB MCT.

TepmoanekrpruyecTBo. Pe3ucTuBHBIE ceHCOpbl TeMmmeparypsl. lloaynpoBOOHMKOBBIE CEHCOPBI
temneparypsl. [Ibe303neKkTpruueckie JaT4uKy TeMIleparypbl. beCKOHTaKTHOE M3MEpEHHEe TeMIIeparyphl.
Vcnonb30BaHNE CEHCOPOB TEMIIEPATYPhl B KOMOMHALIMY C JPYTUMH ITPpeoOpa3oBaTesiMu.

Karanutuueckue CEHCOpBI KOHIIEHTpAI1H ra3os. TemnnoBble pacxozoMepsbl.
TepmonHeBMaTHUECKHE JETEKTOPBI.

OnemeHT Xoiuta. J|ByXKOJUIEKTOPHBINA MarHUTOTpaH3ucTop. HaHOMETpOBbIE MarHUTHBIE CEHCOPHI.
I'mranTckoe MarHUTHOE CONPOTHUBIICHUE.

BonoKOHHBIN ONTHYECKUI TUPOCKOI. MUKpOMEXaHNYECKHE THPOCKOIIBI.

14.1.3. 3auér
. O6BsicHUTE 3aKOHBI IPOMOPLUOHATEHOW MUHUATIOPU3ALIUH.
. TeH30pe3ucTopsl U UX MPUMEHEHHE B CEHCOPHBIX AaTtunkax MCT.
. TexHonmorust 06beMHOI MUKPOOOPaOOTKH MU U3roToBIEeHUH ceHcopoB MCT.
. LIGA-TexHOomorus npu u3rorosiennu ceacopo MCT.
. TexHONMOTUs MOBEPXHOCTHON MUKPOOOPAOOTKH MpH U3rotosiaeHuu cencopo MCT.
. MUMPSs-Texnonorus npu n3roroieHuu ceacopos MCT.
. SUMMIiT-texnonorus npu uzroropiaenuu ceaicopo MCT.
. CeHcopbl TeMIiepaTypbl Ha OCHOBE T€pPMOIIap.
9. BOJIOKOHHBIM ONTHYECKHUI THPOCKOIL.
10. MukpomexaHH4eCKUE THPOCKOTIBI.
11. EMKOCTHBIE CEHCOPBI IEPEMEIICHHUIA.
12. ITuposnexkTpuyecKkre TaTYNKN TEMITEPATYPBHI.
13. YcTpoicTBO M IPUHLIKIT pabOTHI Ta30BOT0 XpomaTorpada.
14. Dddekr 3eedeka Kak JaTYUK TEMIIEPATYPHI.
15. IIbe30pe3uCTUBHBIN U INEKTPOCTATUUECKUH aKTIOATOPHI.
16. ITpuHIMIIBI peanu3anuu ceHCOpHbIX 1ardyukoB MCT.

0O ~NO N W
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17. B3anMHast CBsI3b (PU3NYECKUX CBOICTB U SIBIICHUI B KpUCTAJUIAX.
18. OcobeHHOCTH U3MEPEHHS TTapaMeTPOB CEHCOPHBIX AaTdyukoB MCT.
19. CoBMECTUMOCTb CEHCOPHBIX AATYMKOB PA3IUYHBIX TUIIOB.

20. ITpyuHUUIIBI TOCTPOCHUS MYJIBTUCEHCOPHBIX CUCTEM.

O 00 1N DN K~ W —

14.1.4. TemMbI JOKJIaT0B

. UaTerpanpHOEe MUKpOMEXaHUYECKOe pelie. PacueT yacToTel cpabaThiBaHus pele.
. Mukpo3epkaia ¢ JIeKTPOCTaTUYECKUMHU aKTIaTOpaMH.

. Mukpo3sepkaia ¢ rpeOeHYaThIMU IEKTPOCTATUYSCKUMHU aKTI0ATOPaAMH.

. [ImanapHsbI€ PIEKTPOCTATHUCCKUE MUKPOJIBUTATEIIH.
. [InanapHsbie MEKTPOABUTATENIN HA OCHOBE TOHKMX CETHETORIEKTPUUYECKHUX IJICHOK.
. [Ibe30pe3nuCTUBHBIC U TTHE303ICKTPUICCKUE YYBCTBUTEIBHBIC SJICMEHTHI.

. EMKOCTHBIE UyBCTBUTEIIbHBIE JIEMEHTHI.
. UyBCTBUTEIIbHBIC AIEMEHTHI HAa TTIOBEPXHOCTHBIX aKyCTUYECKUX BOJTHAX.
. CeHcopsbl Temneparypbl Ha OCHOBE TepMoOIap.

10. CeHcopbl MarHUTHOTO TTOJIS.
11.CeHcopbl yIIIOBBIX CKOPOCTEH. MHUKpOMEXaHUYECKHE CEHCOPBI YITIOBBIX CKOPOCTEH.
12. BoJIOKOHHO-ONTUYECKUA TUPOCKOII.

13. MukpomexaHu4ecKue akcenepomMeTpsl L-tuna.
14. MukpomexaHU4eCcKue akcenepoMeTpsl R-Tuma.
15. AkcenepoMeTphl ¢ HarpeBaeMoi TUIACTUHON U C HAarpEeBaeMbIM T'a30M.
16. IHIyKTUBHBIE AIEMEHTHI MUKPOCXEM, MHIYKTOPBI U3 JIMAHIPOB.

14.2. TpeﬁoBaHnﬂ K OICHOYHBIM MaTepuajJgamMm AJid JUll ¢ OrpaHU4Y€¢HHBIMHA BO3MOKHOCTSAMU

310POBbS M HHBAJH/I0B

I[JISI Jan, € OrpaHUYCHHBIMU  BO3MOXHOCTSAMU 3O0POBbA W HWHBAJIWIAOB IMPEAYCMOTPCHLBI
AOHNOJHUTEIIbHBIC OICHOYHBIC MAaTCpHaJIbl, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_Ie 14.
Ta6JII/IIIa 14 — I[OHOJIHI/ITGJIBHI:IC Marepurajibl OUCHUBAHUSA IJId JIUI[ C OrPaHUYCHHBIMU BO3MOXHOCTSIMU

300POBbA 1 HHBAJIMIOB

Kareropun
00y4aroImmxcs

Buipl TOTOTHATENBHBIX OICHOUHBIX
MarepuaioB

@DopMbI KOHTPOJISL U OLICHKH
pe3yABTaTOB O0yUCHUS

C HapymeHusMu
ciyxa

TecTbl, NMCbMEHHBIE CAMOCTOSATENbHbBIE
paboThI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE Pa0OThI

[IpenMy11eCTBEHHO TMCHMEHHAs
IIPOBEpPKA

C HapymeHusaMu
3peHHs

C HapymeHusMu
OIOPHO-
JIBUTATEIILHOTO
armapara

CobecenoBaHue 10 BOIIPOCAM K 3a4ETY,
OIIpOC MO TEPMUHAM

Perenue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MTMCbMEHHbBIE
CaMOCTOSITENIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

C OIrpaHUYCHUAMU T10 TeCTBI, IIUCBMCHHBIC CaMOCTOATCIIBHBIC

00ILIEMETUITNHCKAM
MMOKA3aHUSIM

paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKa
(MHIUBUYaTHHO)

HpeI/IMYH_ICCTBCHHO JAUCTAaHIIMOHHBIMHA
METOJaMN

HpeI/IMYH_[eCTBeHHO IIpOBEpPKa
METOJaMHU UCXO0Ad U3 COCTOSAHUSA
06yqa10meroc;1 Ha MOMCHT IIPOBCPKU

14.3. Meroguyeckne peKOMEHAAUMH 110 OLEHOYHbIM MaTepHaIaM JJIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbSI U HHBAJIU/I0B

Jig i ¢ OrpaHMYEeHHBIMH BO3MOXKHOCTSIMH 3/10pPOBbsl M HMHBAJIMJOB IPEIyCMaTpUBAETCS
noctynHas popma Mpe1oCTaBIeHUs 3a/1aHuil OLIEHOYHBIX CPEACTB, @ UMEHHO:

— B IleyaTHoM (opme;

- B IIe4aTHOU (hopMe ¢ YBEIMUYSHHBIM HIPUPTOM;

— B (hopMe AIIEKTPOHHOI'O TOKYMEHTA;

- METO/IOM YTEHUSI aCCUCTEHTOM 3aJIaHUS BCIIYX;

— IPEA0CTaBICHUE 3aJJaHMsI C UCIIOJIb30BaHUEM CYpJONIEPEBOIA.

Jlunam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSl U MHBAJIWJAM YBEIMYUBAETCS BpeMsl Ha
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MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. Jlisi Takux OOyYaromuXcs MNpeayCcMaTpUBaeTCs
noctymHas popMa mpeToCcTaBIeHIsI OTBETOB Ha 3a/IaHUs, 3 UMCHHO:

- MUChMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIIYT aCCUCTCHTA;

- IPEeCTaBICHUE OTBETOB YCTHO.

[Iporienypa oleHWBaHHS pPE3YJAbTaTOB OOYYCHHUS JIMI] C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH
30POBbSl ¥ MHBAJIHMIOB 10 TUCHUIUIMHE MPEIyCMaTpUBaeT MPEIOCTaBlIeHUe WHpOopMaiuu B (opmax,
aIaTHPOBAHHBIX K OTPAHHYCHHUSIM UX 37I0POBbsSI U BOCHIPUATHUS HH(DOPMAIIHH:

JJ1s1 JINI ¢ HApYIIEHUSIMH 3PeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOW (hOpMe YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH CJIyXa:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH ONIOPHO-ABUTATEJILHOIO anmapara:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

[Tpr HEOOXOAUMOCTH JUIS JIMII C OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsS W HHBAJIH/IOB
IpoIielypa OIICHUBAHUS PE3YJIBTATOB 00YYCHHS MOYKET MTPOBOAMTHCS B HECKOJIBKO ATAIIOB.
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