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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
HaHOCHUCTEMHON TEXHHKH.

1.2. 3agaum AMCHMIIMHBI
— wu3ydeHHEe (QUINYECKUX OCHOB (DYHKIIMOHHPOBAHHSI CEHCOPHBIX 3JEMEHTOB MHUKDPO- |
HAHOCHUCTEMHOM TEXHHUKHU,
—  O3HAaKOMJICHHE C OCHOBHBIMHM IMapaMeTpaMyd M XapaKTePUCTHKAMH CEHCOPHBIX 3JIEMEHTOB
MHKPO- 1 HAHOCUCTEMHON TEXHUKH;
—  U3Y4YCHHE NPHUHIMIIOB IMOCTPOCHUS CEHCOPHBIX W MHOTOCEHCOPHBIX CHUCTEM MHUKpPO- U
HAHOCHUCTEMHOMN TEXHUKH.

2. Mecro qmucuuiuiaiabl B cTpykrype OITOII

Huctunnuna «Cencopubie Mukpocuctemsl» (b1.B.JIB.1.2) otHocutcs k Onoky 1 (BapuaruBHas
4acTh).

[TpeamecTByIOIMMY  TUCHMIUIMHAMY, (QOPMHUPYIOUIMMH  HavyajdbHbIE 3HAHUS, SBISIOTCS:
Maremaruka, OCHOBBI TEXHOJIOTMH AJIEKTPOHHON KOMIIOHEHTHOW 0a3bl, [lmaHupoBaHue 3KCIEpUMEHTA,
®uznka, Ousnka KOHACHCUPOBAHHOIO COCTOSAHMS, PDU3UKA IIIICHOYHBIX HAHOCTPYKTYP, XHUMHUS.

[TocneayromuMu TUCHUIUIMHAMU SIBISIOTCS: 3allluTa BBIMYCKHOW KBaTU(DHUKAIIMOHHOW pPabOTHI,
BKJIKOYAsl IIOATOTOBKY K IPOLEAYPE 3aLIUThI U IPOLIEYPY 3aLIUTHI.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AHCHHUILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— [IK-1 cmocoGHOCTBIO MPOBOAUTH (PH3MKO-MATEMATHUECKOE MOJCIMPOBAHUE HCCIETYyEeMBbIX
IIPOLIECCOB HAHOTEXHOJOIMM M OOBEKTOB HAHO- M MHKPOCHUCTEMHOW TEXHUKH C MCIIOJIb30BAHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI;

— IIK-2 rOTOBHOCTBIO IPOBOAUTH SKCIEPUMEHTAIBHBIE MCCIENOBAHUA 110 CUHTE3Y M aHAJIMU3Y
MaTepuajoB U KOMIIOHEHTOB HAaHO- U MUKPOCUCTEMHON TEXHUKH;

— TIK-9 roTOBHOCTBIO HCHOJIB30BaTh 0A30BOE KOHTPOJIBHO-U3MEPUTEILHOE 00OPYIOBAaHHE IS
METPOJIOTMYECKOr0 00ecrneyeHus] HMCCIEA0BaHUNH M MPOMBIIUIEHHOTO MPOU3BOACTBA MaTepUajoB H
KOMITOHEHTOB HaHO- U MUKPOCUCTEMHON TEXHUKH;

— JICK-1 cnocoGHOCThIO BIaJeTh COBPEMEHHBIMM METOJaMHU pacyeTa U IPOEKTHUPOBAHUS
W3JIeNUA MHUKPO- Y HAHOJIEKTPOHUKUM U MUKPOCHUCTEMHOM TEXHHKH, U3TOTOBIECHHBIX C NMPUMEHEHHEM
HaHOTEXHOJIOIUH, CIIOCOOHOCTBIO K BOCIPHSTHIO, Pa3pabOoTKe U KPUTHUYECKOM OLIEHKE HOBBIX CHOCOOOB
UX MPOEKTUPOBAHMUS;

B pe3ynbrare nzyueHust JUCHUIUIMHBI 00yYaromuics TOKEH:

— 3HaTh (PU3MYECKHE MPHUHLMIBI pabOThl CEHCOPHBIX AJIEMEHTOB MUKPOCUCTEMHON TEXHUKH;
0a30BblE€ TEXHOJOTMYECKHE IMPOLIECChl U 00OpYyIOBaHUE, IPUMEHSIEMbIE B NPOU3BOJCTBE MaTepuajoB U
KOMIIOHEHTOB CEHCOPHBIX 3JEMEHTOB MHKPOCUCTEMHOM TEXHHUKH; OCHOBHBIE XapaKTEPUCTUKH H
MapaMeTpbl CEHCOPHBIX AIEMEHTOB MUKPOCUCTEMHON TEXHUKU;

—  yMeTb NPUMEHATh METOAbI MOJCIUPOBaHMS C LENbI0 3(P(PEKTUBHON ONTUMM3ALUN CBOICTB
MaTepuaJioB  CEHCOPHBIX AJIEMEHTOB MHKPOCUCTEMHOM TEXHUKH; HCIOJb30BaTb COBPEMEHHYIO
U3MEPUTENIbHYIO TEXHUKY B COEil MPOopeCcCHOHATBEHOM e TeNbHOCTH;

—  BJAajJeTh HABbIKAMU pacyeTa OCHOBHBIX I1apaMETPOB MAaTEPUAJIOB CEHCOPHBIX KOMIIOHEHTOB
MCT; ocHoBaMu OOpaOOTKH pe3yJabTaTOB SKCIEPUMEHTAJIBHBIX JAHHBIX, MOJIYYEHHBIX IMpH paboTe ¢
cencopamu MCT.

4. O0beM TMCUMIJIMHBI M BU/IbI Y4eOHOH padoThl
OO6mass TpyAOEMKOCTh JIHUCHUUIUIMHBI cocTaBisieT 2.0 3aueTHBIX €IUMHUIBI U TpeACTaBieHa 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
[TpakTuyeckue 3aHATUS 16 16
CamocrosTensHas padbora (Bcero) 38 38
[TpopaboTka JIEKIIMOHHOTO Marepuaa 8 8
[TonroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 30 30
Bcero (6e3 3x3ameHa) 72 72
OO0mmas Tpy10eMKOCTb, 4 72 72
3aueTHble EauHuIn: 2.0 2.0
5. Conepixanue Iy CUUIIMHBI
5.1. Pa3gesbl AMCUMILVIMHBI M BUbI 3AaHATHI
Paznenbl nUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Ta0uie 5.1.
Tabnuua 5.1 — Paznenbl IUCHUIUIMHBI U BUJIbI 3aHITHH
Hazpanus pa3aenoB IUCHUTUTHHBI S Lr R 858422882238 =
8 cemectp
1 CencopHble 371€MEHTHI MUKPOCUCTEMHOMN 4 2 3 9 IK-1, ITK-2,
texuuku (MCT) [1K-9, [ICK-1
2 TemmnieparypHbie CEHCOPHBIE AIIEMEHTHI 4 4 11 19 IK-1, ITK-2,
MCT [1K-9, [ICK-1
3 CeHCOpHBIE AJIEMEHTHI JaBICHUS 2 2 6 10 IK-1, ITK-2,
[1K-9, [ICK-1
4 CeHCOpHBIE I€MEHThl MATHUTHOTO TIOJIS 4 4 9 17 IK-1, ITK-2,
[1K-9, [ICK-1
5 CeHCOpHBIE AIIEMEHTHI YIIIOBBIX CKOPOCTEH 4 4 9 17 ITK-1, TIK-2,
I1K-9, IICK-1
Hroro 3a cemectp 18 16 38 72
Hroro 18 16 38 72
5.2. Conep:xkanue pa3aejioB JTHCHUILINHBI (110 JIEKIUAM)
ConeprkaHue pas3iesaoB TUCIUILINH (110 JIEKIMSIM) IPUBEACHO B Tabmuiie 5.2.
Tabnuma 5.2 — Comeprkanue pa3aenoB TUCIUILTHAH (TIO JIEKIIHSIM)
HazBanus pa3znenos CozepkaHne pa3aeIoB IUCIMILIAEGI (10 nekmmsaM) - 3 5 2.5 & e
8 cemecTp
1 Cencopnble snemMeHTsl  OCHOBHBIE TOHATHS CEHCOPHBIX 3neMeHTOB MCT. 2 [K-1, TIK-
MHKDOCHCTEMHOR Buibl ceHCOpHBIX UyBCTBUTENbHBIX 371eMeHTOB MCT 2 2, TIK-9,
texHuku (MCT) A P y [ICK-1
Uroro 4
2 Temnieparypubie TepmoanekTpuuecTBo. Pe3ucTuBHbBIE CEHCOPBI 4 IIK-1, TIK-
CEHCOPHBIE DIIEMEHTHI temneparypsl. [1oynpoBOTHMKOBEIE CEHCOPBI 2, IIK-9,
MCT TeMIieparypsl. [Ibe30311eKTprdecKue JaT4uku [ICK-1
TeMIIepaTyphl. BeCKOHTaKTHOE N3MEpPEHHE
Temmeparypsl. Micnonap3oBaHue ceHCOPOB
TEMIIEPaTyphbl B KOMOWHAITUH C IPYTUMHA
npeoOpazoBaTensIMu.
4
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Utoro 4

3 Cencopuble 2nemMeHThl  KaranuTuueckue ceHCOpbl KOHLEHTPALUHU T'a30B. 2 IK-1, TIK-

ABJICHUS TennoBeie pacxomomepsl. TepMonHEeBMaTHYECKUE 2, I1K-9,
JIETEKTOPBI. [ICK-1
Uroro

4 CeHCOpHBIE PIEMEHTHl  DiieMeHT XoJsuia. [IByXKOJIJIEKTOPHBIN 4 [IK-1, IIK-

MarHUTHOTO MOJIs MarHuToTpan3ucTop. HanomeTpoBbie MarHuTHbIE 2, T1IK-9,
CEHCOPBI. | ITaHTCKOE€ MAarHUTHOE CONPOTUBIICHUE. [ICK-1
Hroro

5 CeHcoOpHBbIE 1€eMEHThl  BOJOKOHHBIN ONTUYECKUI THPOCKOTI. 4 IK-1, TIK-

YIVIOBBIX CKOPOCTEM MukpomexaHu4eCKUue THPOCKOIIBI. 2, 11K-9,
Hroro 4 IICK-1

Hroro 3a cemecTp 18

5.3. Pazgesbl AMCHUILVIMHBI U MEKIUCIUIUIMHAPHBbIE CBA3H ¢ 00ecneYnBAOIMMH (MPeabI1y UMM )
U o0ecneynBaeMbIMU (IOCJSAYIONUMHU) JUCHUIIIMHAMUA
Paznmensl MUCIUTUIMHBI U MEXIUCIUTUIMHAPHBIC CBSI3U ¢ O0CCICUUBAIONTUME (TIPEIBITYITUMHI) U
obecrneurnBaeMbIMH (ITOCJIEIYIONIMMHI ) TUCHUTUTMHAMY MIPECTaBIeHbI B Tabnuiie 5.3.
Tabnuua 5.3 — Paznesnbl IUCHUIUIMHBI U MEXAUCIUILIIMHAPHBIE CBA3U

Ne pa3nennoB naHHOM NMCUMIUIMHBL, AJ11 KOTOPBIX
HEOOX0IMMO HU3yYeHHe 00eCIeYBAIOIUX U
o0ecreunBaeMbIX JUCIUILINH

1 2 3 4 5

[IpenmecTByrome TUCIUTUTUHbBI

HanmenoBanmue JUCHUITIINH

1 Maremaruka + + + + +
2 OCHOBBI TEXHOJIOTMH JIEKTPOHHON + + + + +
KOMIIOHEHTHOH 0a3bl

3 [InanupoBaHKe SKCIIEPUMEHTA + + + + +
4 ®duzuka + + + + +
5 ®usnka KOHAEHCUPOBAHHOTO COCTOSTHUS + + + +

6 ®u3rKa MIEHOYHbIX HAHOCTPYKTYP + + + + +
7 Xumus + +

[Tocnenyromye TMCUUATUIAHBI

1 3amuTa BBIMYCKHON KBaTU(pUKAIMOHHON
paboThl, BKITIOUAs MOATOTOBKY K MPOLEype + + + + +
3alIUTEI U IPOLIEAYPY 3aIUTEI

5.4. CooTBeTCcTBHME KOMIIETEHIUI, (POPMHUPYEMBIX NPU U3YYEeHUH AUCHMIIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (OPMUPYEMBIX MPHU HM3YYEHUH AUCHUIUIMHBI, M BUIOB 3aHATHH
MpeJICTaBlIeHo B Tabnuie 5.4.
Tabnuma 5.4 — CooTBeTcTBHE KOMIIETECHIMH, (OPMHUPYEMBIX NMPH HM3YUYEHUH JAUCLUIUIAHBI, ¥ BHJIOB

3aHSATUN
dé § Bunnl zanstuit
55~ o s s S DOpPMBI KOHTPOJIS
< F = < =R O s &
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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. UaTepakTuBHbIE MeTOABI U (OPMBI OPraHU3ALMHU 00yUeHUSI
He npenycmorpeno PYIIL.

7. JIabopaTropHbie padoThI
He npenycmorpeno PVYIIL.

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHoBaHUe MPaKTHUECKUX 3aHATUH (CEMUHAPOB) MpHBeIeHO B Tabnuue 8.1.
Tabnuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATHI (CEMUHAPOB)

v 0]
HasBanwus pa3ienos HauMeHOBaHME MPAKTHYECKMX 3aHATHil (cemunapoB) ; 3 £ 8.5 & 8
8 cemectp
1 Cencopuble anementsl  [lapametpsl u xapakrepuctuku cencopos MCT. 2 [K-1, IIK-
MHUKPOCUCTEMHON TepMuHbl U OyKBeHHbIE 0003HAYEHUS [TApaMETPOB 2, 11K-9,
texHuku (MCT) ceHcopoB MCT. Bujibl 4yBCTBUTEIBHBIX CEHCOPOB [ICK-1
MCT.
Hroro
2 TemneparypHble PusnuecKue OCHOBBI CEHCOPHBIX JATYUKOB 4 IIK-1, TIK-
CEHCOPHBIE AIEMEHTHI temriepatypsl: 3pdextsl [lensrhe u 3ecdexa. 2, IIK-9,
MCT IIpuMeHeHne pe3UCTUBHBIX, MOJIYIIPOBOAHUKOBBIX U [ICK-1
MIbE30NIEKTPUYECKUX CEHCOPHBIX JaTYNKOB
TEMIIEPATYPHI.
Hroro
3 CeHCOpHBIE JIEMEHTH  AKCEJIepOMETPHI C HarpeBaeMOM IJTACTUHOM U C 2 ITK-1, TIK-
JIaBJICHUS HarpeBaeMbIM razoM. CeHcopbl U3MEHEHUS 2, T1K-9,
KOHLICHTPAILIUU Ta30B. [ICK-1
Hroro
4 Cencopnsle aneMeHTsl  CeHCOpHbIE JaTYMKKU MAarHUTHOTO IOJIS: MIPSIMBIE - 4 [K-1, TIK-
MarHUTHOTO IOJIS HENOCPEACTBEHHOE U3MEPEHNE MAarHUTHOM 2, T1K-9,
MHAYKIIMU, KOCBEHHBIE - 0OHapyXeHUe [ICK-1
ANIEKTPUYECKOTO MOJIS 10 €T0 MAarHUTHOMY TIOJIIO,
perucTpalus MEXaHHueCKOro NepeMeleHus Ipu
BO3€MICTBUM MarHUTHOTO TIOJISL.
Hroro
5 CencopHsble 1eMeHTl  CEeHCOpHBIE JaT4YNKHU YITIOBBIX CKOPOCTEH - 4 [IK-1, IIK-
YIJIOBBIX CKOPOCTEN TUPOCKOIIBI: BOJIOKOHHO-ONITUUECKHUE U 2, T1K-9,
MUKpoMexaHndeckne. KoncTpykunu [ICK-1
MHUKPOMEXAHUUYECKUX THPOCKOIIOB.

CornacoeaHa Ha noptane N2 35169




Hroro

Hroro 3a cemecTp

16

9. CamocrosiTesibHasA padoTa
Buael camocrositensHOM paboThI, TPYAOEMKOCTh U (OPMHUpPYEMbIe KOMITETEHIIUH MTPECTABICHbI B

tabnuue 9.1.
Tabmuma 9.1 — Buasl camocTosTenbHON paboThI, TPYIOEMKOCTh U (hOPMHUPYEMBbIE KOMIIETECHITUN
Bubl camocTositenpaoit X E 4 2 S =
Hazpanus pa3znenos A 23 5 & = z DopMbI KOHTPOJIS
paboThI =~ o o 5 5 <
8 cemectp
1 Cencopusble anementsl  [loaroroBka k 2 IK-1, Brictymiienue (noknan) Ha
MUKPOCHUCTEMHOM MPAKTUYECKUM 3aHSATHUSIM, I1K-2, 3aHATHH, 3a4eT, Onpoc Ha
texHuku (MCT) CEeMHUHapaM [1K-9, 3aHATUAX, Tect
[TpopaboTka JIEKITMOHHOTO 1 IICK-1
Mmarepualia
Hroro
2 TemneparypHble ITonroroska k I1K-1, BricTynienue (noknan) Ha
CEHCOPHBIE AIIEMEHTHI MPAKTHYECKUM 3aHATHIM, I1K-2, 3aHsTud, 3auet, Onpoc Ha
MCT CceMHHapam I1K-9, 3aHATHAX, TecT
ITpopaboTKa JEKIIMOHHOTO 2 |IICK-1
Marepuala
Uroro 11
3 Cencopnble anemenTsl  [loaroroBka k 4 I1K-1, Brictymuienue (noknan) Ha
JTABJICHUS MPAKTUYECKUM 3aHATUSIM, [TK-2, 3aHATHH, 3adet, Onpoc Ha
ceMHUHapaMm [1K-9, 3aHATUAX, TecT
[1CK-1
[IpopaboTka JIEKITMOHHOTO 2 c
Marepualna
Uroro
4 Cencopnsle anemenTsl  [loaroroska k IK-1, Brictymienue (noknan) Ha
MarHUTHOTO TTOJIS MPAKTUYECKUM 3aHATUSIM, ITK-2, 3aHATHH, 3adet, Onpoc Ha
CeMHHapaMm I1K-9, 3aHATHAX, Tect
[TpopaboTKa JEeKIIMOHHOTO 2 CK-1
Mmarepuasa
Hroro
5 Cencopusble 3nemenTsl  [loaroroska k I1K-1, Brictynienue (noknan) Ha
VIIIOBBIX CKOPOCTEH MPAKTHYECKUM 3aHATHIM, I1K-2, 3aHsTHud, 3a4et, Onpoc Ha
CeMHUHapam I1K-9, 3aHATHAX, Tect
[TpopaboTKa JEKIIMOHHOTO 1 CK-1
marepuala
Hroro 9
Hroro 3a cemecTp 38
Hroro 38
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10. KypcoBoii npoexkT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4YaroIIMXcst

11.1. BanjbHble OLEHKH JJIS1 3J1eMEHTOB KOHTPOJISI
Tabmuna 11.1 — banbHbIe OIICHKH 7151 2JIEMEHTOB KOHTPOJIS

. N MaxkcuMasibHBII
. MakcumanbHbIN MakcumanbHbIN
DneMeHThI Y4eOHOM OaJ 3a epuoI Bcero 3a
6amt Ha 1-yto KT ¢ Gamnn 3a mepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEIl ceMecTpa
8 cemectp
Brictymnenue (oxmnan) Ha 10 10 6 26
3aHATUU
3auer 30 30
Ornpoc Ha 3aHATHAX 8 8 8 24
Tecr 20 20
Htoro makcumym 3a 18 18 64 100
eproj
Hapacrarommm ntorom 18 36 100 100
11.2. IlepecyeT 0aJ1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKHU
[TepecueT 0asioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IIpe/ICTaBiIeH B Tabnuie 11.2.
Tabnuua 11.2 — [IepecueT 0auIoB B OLIEHKH 3@ KOHTPOJIbHBIE TOUKHU
banibl Ha 1aTy KOHTPOIBHON TOUYKHU Onenka
>90% ot MakcuMaabHOU cyMMbI OamioB Ha naty KT 5)
Ot 70% no 89% ot makcumanbHOK cymMbl Oaisos Ha gaty KT 4
Ot 60% 10 69% ot MakcumanbHON cymMMbl OaisioB Ha gaty KT 3
< 60% oT MakcuMaIbHOU cyMMbI OasuioB Ha naty KT 2

11.3. IlepecyeT cyMMBbI 62/1710B B TPAAULMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymmbl 0anioB B TPAJUIMOHHYIO M MEXIYHAPOIHYIO OLIEHKY MpEICTaBlIeH B TaOIuIle
11.3.
Tabmuma 11.3 — IlepecueT cyMMBbl OaJUIOB B TPAAMLIMOHHYIO U MEKYHAPOIHYIO OLIEHKY

Hrorosas cymma 0anios,
Onenka (I'OC) YUUTBIBAET YCIIEIIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTMyHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85 -89 B (ouens xoporo)
4 (xopor1o) (3a4TeHO) 75-84 C (xoporro)
70-74 D( )
TIOBJIETBOPUTEIBHO
y 5 | 65 - 69 g P
TOBJIETBOPUTENHHO) (3a4TEHO
’ P 60 - 64 E (mocpencreenHo)
2 (seynosneTBopHTENBLHO) (HE Hwuxe 60 6anmoB F (HeynoBneTBOPUTENBHO)
3a4TEHO)
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12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE OOecredeHne JUCHMIIIMHBI

12.1. OcHoBHas JquTEpaTypa
1. MyxauéB B.A. ®usnyeckre 0CHOBBI MUKPO- 1 HAHOCUCTEMHOW TEXHHUKHU. YUeOHOE IMocooue.
- Tomck: ToMCKHUIl rocynapCTBEHHBII YHUBEPCUTET CHCTEM YIIPaBJICHUS M paanodIeKTpoHuku, 2016. -
192 c. [Dnexktponnsli pecypc] - Pexum goctyma: http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%?20disciplin/Mukhachev/fominst lec.pdf (zara o6pamenus: 28.06.2018).

12.2. lonosHuTEIbHAS JIUTEPATYPA
1. JleBunxkwuii, JI. A. IlpoekTupoBanue MukpocucteMm. [IporpamMMmHbie cpencTBa obOecreueHus
CAIIP : yue6. mocobue / A. A. Jlepunkwuii, [1. C. Mapunymkus. - KpacHosipck : Cub. denep. yu-1, 2010.
- 156 c¢. ISBN 978-5-7638-2111-6  [OnextpoHHBIA  pecypc] - Pexum  gocryna:
http://znanium.com/bookread2.php?book=442124 (nara obpamenus: 28.06.2018).

12.3. YueOHO-MeTOOUYECKHE MTOCOOUS

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOAMYeCKHe MOCOo0Us
1. Myxaués B.A. ®usuyeckue OCHOBbI MHUKPO- WU HAHOCHUCTEMHON TEXHUKH. Y4YeOHO-
Metonuyeckoe mocobue. - Tomck: ToMckuii rocynapcTBEHHBIH YHHBEPCHUTET CHCTEM YIpaBICHUS U
panuosnexkrponuku, 2014, - 18 c¢.  [OnekrpoHHbli  pecypc] - Pexum  goctyna:
http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Mukhachev/fominst_pract.pdf (nara oopamenus: 28.06.2018).

12.3.2. YuyeOHo-MeTOAUYECKHE OCOOUS /ISl JIHI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbS U
HHBAJH/I0B

YueOHO-MeTOANYECKHE MaTepHaiIbl Ul CAMOCTOSTEIBHOM U ayTUTOPHON paboThl 00y4aromuXCs
W3 YHCIIA JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3[I0POBbSI M1 MHBAIMOB IPEAOCTABISIIOTCS B (hopmax,
aJlaITUPOBAHHBIX K OTPAHMYCHUSIM X 370POBbsI U BOCIIPUATHS HH(OPMAIIHH.

JI1s1 IMI ¢ HApYUIEHUSIMM 3PeHUst:

— B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B IIe4aTHOW (hopMe YBEITUUYECHHBIM IIPH(PTOM.

JI1s1 IM1 ¢ HAPYLIEHUsIMH CJIyXa:

— B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B Mie4aTHOU (opme.

JI1s1 1ML ¢ HAapyUIeHUSIMHM ONIOPHO-ABUIaTeJLHOI0 annapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTHou opme.

12.4. TipodeccnonaibHbIe 6a3bl JAHHBIX U HH()OPMAIIMOHHbIE CIIPABOYHBIE CHCTEMBbI
1. Hayuno-ob6pa3oBarenbhbiii mopran TYCVYP - https://edu.tusur.ru/
2. DrekrpoHHas Oubnuoreka - www.elibrary.ru

13. MarepuaibHO-TeXHHYecKOe o0ecniedeHHe TUCHUILINHBI U TpedyeMoe NpOorpaMMHoe
o0ecrneyenne

13.1. O6uue TpedoBaHNs K MATEPUATbHO-TEXHMUYECKOMY M MPOrPAMMHOMY 00ecredeHn 0
AMCUMILINHBI

13.1.1. MarepuajibHO-TeXHU4YECKOE U MPOrPaMMHOe obecrnedeHne sl JeKIMOHHbIX 3aHATHI
Jlnst mpoBenieHus 3aHATUMA JIGKITMOHHOTO THWITA, TPYNIIOBBIX M WHAWBUIYaTbHBIX KOHCYJIBTAIIHH,
TEKYILIEr0 KOHTPOJIS M MPOMEXKYTOYHON aTTECTAI[MU MCIONb3yeTcs yueOHast ayJUuTOpHs C KOJIMYECTBOM
MOCaOYHBIX MECT He MeHee 22-24, 000pymoBaHHas TOCKOW M CTaHAApTHOW yueOHoM Mebemnbio. MmeroTcs
JIEMOHCTpAIlMOHHOEe 000pyIOBaHWE M y4eOHO-HAINAIHBIE TOCOOWs, O0ECIEUunBaIONIUE TEMaTHYECKHE
WJUTFOCTPAITUH TI0 JIEKITMOHHBIM pa3ziesiaM TUCIUTITAHEI.

13.1.2. MarepuaJibHO-TeXHHMYECKOEe U IPOrPaMMHOe obecrevyeHue /sl NPAKTHYEeCKUX 3aHATHI
JlexuroHHas aymUTOPHS C MHTEPAKTUBHBIM IIPOEKTOPOM U MAPKEPHOM JTOCKOM
yueOHasi aynuTopHsl JJIsi NPOBEACHUS 3aHATUN JIEKIMOHHOTO THUMA, y4deOHas ayJuTopus Ul
MIPOBEJICHUS 3aHITUN MPAKTUYECKOTO TUIA, yueOHas ayTuTOPUs sl IPOBEACHUS 3aHATUH CEMUHAPCKOTO
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TUTA, TIOMEUICHUE I MPOBEACHUS TPYIIOBBIX M WHAMBUAYAIbHBIX KOHCYIBTAIi, MOMEIICHHUE s
MIPOBEJICHUS TEKYIIETO KOHTPOJISL M IPOMEKYTOYHOM aTTecTaluu

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

Ornucanue uMeroIerocs 000pya0BaHuUs:

- Komnerorep;

- [IpoexTop;

- DKpaH i IPOEKTOPa;

- MaruutTHO-MapKepHasi 10CKa;

- Kommuiekt ciennanu3upoBanHol yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMmmHoOe obecrieueHue:

— Google Chrome

— Microsoft Windows

— OpenOffice

13.1.3. MarepuaJibHO-TeXHHYECKOE U IPOrPaAMMHOe o0ecredyeHue 1JIsl CAMOCTOSITeIbHOM padoThl
Jns caMoCTOSATEIbHON pabdOThl MCHOJB3YIOTCS y4eOHBIE ayaUTOpUU (KOMITBIOTEPHBIE KJIacChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlenuna npocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6macTh, . Tomck, yi. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckast o6nacTs, I. Tomck, Bepimnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06macTh, . Tomck, Beprmauna ynuia, 1. 74, 207 ay.

CocraB 000pya0OBaHUSA:

- yueOHas mebeb;

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

- KOMIIBIOTEPHI MOJKIIOUEHB K ceTh «VHTepHeT» M 00ecreuuBaloT JOCTYN B SJIEKTPOHHYIO
UH()OPMALMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCHUTETA.

[lepeuenp nporpaMMHOTO 00€CTICUCHNUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuaJibHO-TeXHHYECKOe o0ecnedeHne TUCHUIIIMHBI VIS JIMI ¢ OTPAHHUYCHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHHE NUCHIMIUIMHBI JHUIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS M MHBAJIHJIAMHU
OCYIIECTBIISIETCS C UCIOIB30BAHUEM CPEJICTB OOYUESHHS OOIIEro U CIelnaaIbHOTO Ha3HAUYCHUSI.

[Ipu 3aHsaTHSAX C OOydYaAOIMIMMHCS € HAPYUIEHHMSIMH CJIyXa MPEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWJIMBAIOLLIEH amnmaparypbl, MYJIbTUMEOUNHBIX CPEICTB W JPYrUX TEXHUYECKUX CPEICTB
npuema/nepenaud yueOHOM MHQpOpMalMMU B JOCTYNHBIX (hopMax, MOOMIIBHOM CHUCTEMBI IpPENojaBaHus
Uit 00y4arouXcsi ¢ UHBATHIHOCTBIO, MIOPTAaTUBHOW WHAYKIIMOHHOW CHUCTEMbI. YdeOHas ayAuToOpus, B
KOTOPOM 3aHUMAIOTCSI OOyJaroniuecs ¢ HapylIeHHeM ClyXxa, 000pylIoBaHa KOMIBIOTEPHOW TEXHHUKOM,
AyIMOTEXHUKOW, BUACOTEXHUKOMU, NEKTPOHHON JOCKOM, MYJIBTUMEIUMHON CUCTEMOU.

[Tpu 3aHATHAX ¢ OOYUYAIOMIUMHUCS ¢ HAPYLIEHUSIMU 3PEHUSIMU TIPETYCMOTPEHO HUCIIOIh30BaHNE B
JEKIMOHHBIX U YIeOHBIX ayAUTOPHIX BO3ZMOKHOCTH IMPOCMOTPA YIAJICHHBIX 00BEKTOB (HAlIpUMep, TEKCTa
Ha JIOCKE WM cllaiijia Ha dKpaHe) MPH MOMOIIY BUAEOYBETHIUTENEH ISt KOM(DOPTHOTO MTPOCMOTPA.

[Ipu 3aHATHAX ¢ OOYYAOIIMMHUCA € HAPYLIEHHUSIMH OINOPHO-IBHUIraTeJIbHOIO ammapara
WCTIONB3YIOTCSl aJbTepHATUBHBIE YCTPOWCTBAa BBOJAAa WH(MOpPMAIIMKM U JpYyrue TEXHUUYECKUE CPEICTBa
npuema/mepenauu ydyeOHONW HMH(pOpPMALUU B AOCTYHHBIX (opMax, MOOMIIBHOM CHUCTEMbI OOyYeHMS JUIS
JTonied ¢ MHBAJIMIHOCTHIO.
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14. OueHouyHble MaTepUAJIbl U METOANYECKHE PEKOMEHJAIUM 110 OPraHU3aIUM U3yYeHHs
AUCHUTLIUHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHAJIOB U METOAMYECKHE PEKOMEH AN U
st onieHKH cTeneHu CPOPMUPOBAHHOCTH M YPOBHSI OCBOEHUS 3aKPEIUICHHBIX 32 JUCIMUILTAHON
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBble 3a1aHus
. UTO perucTpupyoT KaMepTOHHBIE TUPOCKOITBI?
a) TMHEHHYIO0 CKOPOCTh HHEPITMOHHBIX Macc;
0) yckopenue Kopuomnuca;
B) YITIOBYIO CKOPOCTb BpalleHUs MIar(GopMbl Ha KOTOPOH 3aKpEIUIeH THPOCKOIL;
r) ciury Kopuonuca.

2. 3akoH ['yka B kparko (hopMe MOXKHO 3anucarh Tak: ¢ = E - £, rie
a) (F — KacarelbHOE MEXaHUYECKOE HANPSIKEHHE,

0) 0 — MexaHHUYecKasi CHJIa, IPUIIOKEHHAS K CTEPIKHIO;

B) £ — oTHOCHUTEIbHAS AehOpPMAIIHS;

r) £ — abconroTHas AedopMarus.

3. Uto Takoe ko3dunment [Tyaccona (B 3akone I'yka J1st MEXaHUYECKOTO HAMPSHKEHHS )?
oF,

_ I.'.[l:ll.'.[EE._
a) €nomep. — E
_ Ox,
6) EX _ E!
£
_ nomep. |,
B).Iu' _ £ '
npog,
— O

r) fy =

£ — OTHOCUTEIBHOE U3MEHEHHUE pasMcEpa BAOJIb OCH CTCPIKHA;
{0 — MEXaHUYECKOE HaIIPSIZKCHUC,

Ll — xo3pdunment Ilyaccona.

4. Kakoe u3 MPEATOKCHHBIX HUKC Bblpa)KeHI/If/'I SABJIAIOTCA OCEBBIM MOMCHTOM MHCPLIUH ceyeHus?

-

a) .= [, y'ds;
6, =J p°
y

P el
r r

TJIe X,y — OCH KOOpJUHAT; S — IUIOMAah CCUeHHS; p° = X° + ¥~

5. B 4em mpuHIUNUANTBHOE OTIMYUE JIEMEHTOB MHUKPOICKTPOHUKHU (HAIPUMEP, MHTETPATBHBIX CXEM
(MC)) ot snemenToB MukpocucteMuon Texuuku (MCT)?

a) mpu u3rotopieHUH 1eMeHTOB MCT TpaBieHHeM 4acTo TPeOYIOTCS BBICOKHE ACTICKTHBIC OTHOIICHHUS
(m0 100:1);

0) ipu m3rotoBiieHNH 3MeMeHTOB MCT UCTIOIB3YIOTCS YCTAaHOBKH CHHXPOTPOHHOTO U3ITydeHHUS;

B) ommuue B TpexmepHocTu CTpykTyp MCT, mpu 5TOM »dIeMeHTHl O0O0NaJaloT BO3MOXKHOCTBIO
MEXaHWYECKOTO TIEpEeMEICHHUS OTHOCHTEIBHO JIPYT JAPYTa;

r') UMEHHO 15 n3rotoBienus uzaenuit MCT cranu ucnoiab30BaTh )KEPTBEHHBIE CIIOU
. V-L-p
6. Uto xapakrepusyeT uncio PeliHombaca RE — —Ti' , TIe v — ckopocth, L — pa3mep oOwekra, g —

IINIOTHOCTS, ] — AMHAMHUYCCKAasl BA3ZKOCTh
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a) Re xapakrepusyeT COOTHOIIEHHE MEKTy MHEPLIMOHHBIMU CUJIaMH U BSI3KOCTBIO (CUJIaMU TPEHUS);
0) BbIpa)xaeT COOTHOILIEHNE MHEPLIMOHHBIX CHJI U CHJI TIOBEPXHOCTHOTO HAMPSKECHHUS,

B) ONpeEsieT COOTHOIIEHHE MHEPLUUOHHBIX CUJT U CUJI YIIPYTOCTH

T') BEIP@YKAET COOTHOIIEHNE UHEPLIMOHHBIX CUJT U CUJI TPaBUTALIUH.

7. Kakue 0cOOCHHOCTH OTIIMYAIOT MUKPOTPUOOJIOTHIO OT MAaKpOTpHOOIOTHI?

a) B MUKPOTPUOOJIOTUH CHJIa TPEHHUS HE 3aBHCUT OT IJIOIA U KOHTAKTA JIBYX Tell;
0) B MUKPOTPHOOJIOTHH CHJIa TPEHHUS 3aBHCUT OT PEaJIbHOM IUIONIAN KOHTAKTA;
B) B MakpoTpuOonoruu Habmonaercs 3peKt npuianmanus-CKOIbKEeHU;

I') B MUKPOTPUOOJITUH KHUKOE TPEHUE CYIIIECTBEHHO YMEHBIIAET CHITY TPEHHUSL.

8. Tlox neiicTeuem BHemHei bl (Fopey. ) KoHCONBHAs Galka M3rnbaeTcs, KOHEIl ee mepeMeInaeTcs Ha

paccrosuue ). I1o 3akony I'yka BHEIIHEH CHJI€ IPOTUBOAECHUCTBYET CUIA yIPYTOCTH: Fp, = K- ¥, TI¢
K —xectkocTh Oanku. OT KakMX mapameTpoB O0anku 3aBUcHT K?

a) Tobko ot Moxyns FOnra E marepuana Gankn u umisst £,
0) OT MOMEHTa UHEPIIUU CEYCHUS OAJIKH J;
B) OT MOMEHTa UHepLuu ceueHus J u moxyins FOHra;

r) K 3aBucur ot E u ot £ uorl.

9. HHH OIMuCaHusa AMHAMHYCCKOI'O IIOBCACHUA KOJIeOaHus KOHCOJIM HCIIOJIB3YCTCA  MOICJIb
. d%z dz
rapMOHHMUECKOTO OCLIJLIATOPA, YpaB/leHue KonedaHui koroporo M —— + 5 - +kz=0rnes-

K03 (UIIMEHT pacceuBaHUsl SHEPTUU 3a cueT TpeHus. OIHAKO JUIsl OMHMCAaHUs KOJICOAHUH pealbHOU
z

d dz

KOHCOJIM HCIIOJIB3YETCsSl YPaBHEHUE mad:-d:--ﬁ"'sad:d:--z_l' Kyosp.2 = 0. Tlouemy macca (M) Bapyr
crana 3pdexTuBHONU?

a) MOTOMY YTO Macca KOHCOJIU He SIBJISIETCS MaTepUAIbHON TOYKOM, a pacipe/ierneHa mno JJInHe;

0) Macca KOHCOJIU 3aBUCUT OT MOMEHTA HHEPIIUU CEUCHHUS;

B) kod(pdunment paccemBanus s>Hepruu (S) 3aBUCHUT OT JAeMNUPYIOIIUX CIOCOOHOCTEH Cpenbl, B
KOTOPO#1 Kos1eOsIeTCsl KOHCOIB;

r) B MCT koHcoiu HMMEIOT Malyl0 Maccy, TPyAHO YYECTb Maccy MOJIEKyl, aJcopOMpOBaHHYIO Ha
MTOBEPXHOCTH KOHCOJIH.

10. Yemy paBHa 100poTHOCTH (Q) Konebmromieiicss koHcoau? Q — OTHOILIEHHE 3allaCeHHON SHEprHM 3a
onuH 1K kone6anuit (ES) k motepsiM sHeprum 3a oxuH MUK (Ep)
WoMapd
a)@Q =

Sapd
N L TR T
6)Q =
S

Mg
B) Q =

Wy
F) HpI/I HaJINYNU HCCKOJIBKUX MCTOYHUKOB JUCCHUITAIIN 3H€pFI/II/I Q r == ?: 1 Qi

3nech @y — pe3oHaHCHas yacToTa, Ad — pe3kocTh yacToT Ha ypoBHe 0,707 (g pe30HAHCHOM KPUBO.

11. Kakum 00pa3oM KOMIIEHCHpYETCsI BIMSHUE TEMIIEpaTypbl Ha IOKa3aHUS MEMOPAaHHOTO aTdvka
JaBJICHUSA?

a) UCTIOJIBb3YIOTCSI COCTaBHbIE MEMOpaHbI ¢ MPOTUBONONOKHBIMU 3HaueHusiMU TKC;

0) OyKBaJbHO pSAOM H3rOTABIMBAIOTCS JIBa OJMHAKOBBIX JaTyMKa JaBJICHUS: OIUH C OTKPBITON
BHEIIIHEMY JaBJICHUIO MEMOpaHOM;

B) uepe3 MeMOpaHy MPOIMYCKalOT MOCTOSTHHBINA TOK, 3Hasi TEMIIEpaTypHbI KO3(PPUIMEHT COMPOTUBICHUS
BBIUHCIISIOT TIONIPaBKY;

I) OIpU U3MEHEHUHU TeMIIepaTypbl U3MEHSIOTCS T'€OMETPUYECKHE pa3Mephbl, BO3HUKAIOT MEXaHHUYECKHE
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HaIpsKCHUA, U3MEPSI KOTOPBIC MOXXHO BBIYHUCINUTD ITOIIPABKY.

12. TInockue KOHACHCATOPHI C OAHOM MOIBMKHOM 0OKIIAJKON NCTIONIb3YIOTCS:
a) B KaUeCTBE JaTuMKa TeMIIepaTyphl;

0) B KauecTBE 3JIEKTPOCTATUUECKOTO JBUraTEIs;

B) B KaYECTBE JIaTUNKA MEXaHUYECKUX HalpsHKEHUI;

I') B KQUE€CTBE JaT4YMKa U3MEHEHUS AUAJIEKTPUUECKON TPOHULIAEMOCTH.

13. B xauecTB ceHCOpa TeMIIEpaTypbl UCIIONb3YIOTCS:

a) TEPMOPE3UCTOPHI;

0) sienenue [lenbrhe;

B) U3MEHEHHUE pa3Mepa Tel IpU U3MEHEHUH TEMIIePaTyphI;

') '3MEHEHNE CONPOTUBIICHUS METAJUIOB NPH U3MEHEHHH TEMIIEPATypHI.

14. B mHactosmee BpeMs pa3paboTaHo OOJbIIOE KOJUYECTBO MHUKPOMEXAaHHMUYECKUX  KITIOUeH,
M3rOTABIMBACMBIX W3 AJTFOMHHHUS U 30J0Ta. KakoBa raBHas MpUYMHA OTPAaHHUYCHHS MAaKCUMAIbHON
YaCTOTHI CpadaThIBAHUS TAKUX KITFOUEH?

a) Macca;

0) MOMEHT UHEPIUH CEUYCHUS;

B) 3G (EKT 3aTunanus;

T') MaJIbId KOO PHUIMEHT YIPYTOCTH.

15. Kakoe u3 IMPUBCACHHBIX HHWKC Cy)KI[CHI/Iﬁ CIIpaBCAJIMBO JIA BOJIOKOHHBIX OIITHYCCKUX THPOCKOIIOB
(BOIN)?

a) apdexr Canbska, Ha OCHOBe KoToporo padotator BOI, 00yciioBieH pa3HON CKOPOCTHIO CBETOBOTO
JydYa Mo HaIpPaBJICHUIO BPaICHUs TUIAT(GOPMBI U TIPOTUB HAIIPABICHHS BPALICHHS

0) BpeMs 3ama3IbIBaHUsl CBETOBOTO JydYa, JBHIKYIIETOCS IO HANpaBICHUIO BpAIICHUS ILIaT(GOpPMBI C

4mR}, o

YIJIOBOM CKOPOCTBIO {2, 10 OTHOINEHHUIO K JIydy JBHKYIIEMYycs eMy HaBcTpedy, AT = , THe

CZ
R, — pamuyc Kpyra, B KOTOPOM IBIDKYTCS cBeToBble jyunm; C — ckopocTh cBeta. Bpemss AT
M3MEPSETCS C MOMOIIbI0 aTOMHBIX (I[€3UEBBIX) YaCOB.

B) AT u3mepsiercs Mo CABUTY UHTEP(HEPEHIIMOHHOM KapTHUHBI OTHOCUTENIBHO HETIOIBUKHOM MIaT(opMbl;

r) B BOI cBeTOBBIE Tyun HE 0053aTENBbHO TOMKHBI OBITH KOTE€PEHTHBIMHU.

OtBeT: B

16. Kakoe siBneHue UCIONb3yeTCs sl pETUCTPAllMi BHEIIHETO 107

a) cuiia Amriepa;

0) apdexr Xomna;

B) TUTAHTCKOE MarHUTHOE CONPOTHUBIICHHE;

T') I3MEHEHHE COMPOTUBJICHHSI POBOJAHUKOB B MATHUTHOM TIOJIE.

17. KakoBa ¢huznyeckast mpupoja rMraHTckoro MarHuTHoro conpotusnenus (IMC)?

a) yBEJIMYEHUE IEKTPUUECKOTO COMPOTUBIIEHUS IPOBOJHUKOB B MArHUTHOM I10JIE;

6) cyrb 'MC B yepeoBaHUN TOHKUX (DePPOMArHUTHBIX U HEMarHUTHBIX CIIOEB;

B) CONPOTHUBIIEHNE TOHKMX MArHUTHBIX CJIOEB 3aBUCUT OT B3aMMHOI HaMarHW4eHHOCTH 3JIEKTPOHOB: IpHU
[apajUIeIbHOM  OpPHEHTAallud  CIMHOB  JIEKTPOHOB  CONPOTHUBIEHUE  MHUHHUMAJIbHO, IIpU
aHTHUNapaieIbHOW — MaKCUMaJIbHO;

r) 'MC BO3HMKAET TOJIBKO IPU MPOTEKAHUH TOKA MEPHEHIUKYISIPHO IUIOCKOCTH (PepPOMArHUTHBIX CIIOEB.

18. Kakoe u3 MNpHUBENEHHBIX HMXKE YTBEP)KIECHUN XapaKTEPU3YeT MHUKPOMEXaHWYECKUH T'HPOCKOII
KaMEpPTOHHOTO THIA?

a) nHepuroHHble Maccel (M) konebmioTest B mpoTuBo(dase BAOIL OCH X B IJIOCKOCTH YX. Bo3Hukaromue
nipu 3ToM cuiibl Kopronuca 3acrasisitor UM kosne0aTbest BOKpYT OcH Y.

6) cunbl Kopuonuca BO3HHMKAOT €CiH IUIaTGopMa T'MPOCKONA HAYMHAET BPAIIAThCsl BOKPYT OCH Y; C
YIIIOBOM CKOPOCTHIO L2, oA AeicTBUEM 3TUX cuill IM KoneOmoTest B INIOCKOCTH ZX;
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B) 0 YacToTe BpameHus ) CyasiT 1o H3MEHEHHUIO CKOPOCTH Kojiebanuit UM Baoms ocw x;
r) Kkosiebanust UM Bosb ocH X IPOUCXOAT MO/ ACHCTBUEM ITbE30BUTATEIICH.

19. Vkaxure npaBUiIbHbIE YTBEP)KICHMs, Kacarolluecss MPUHIMIA paboThl U KOHCTPYKLMHU Ta30BOIO
xpomarorpada.

a) COCTaB CMECH I'a30BOM MPOOBI OIIPENENAeTCs ¢ HOMOLIbI0 XUMHUECKUX PEaKIHii;

0) OCHOBHOM JIeTanbl0 XpoMarorpada sBIsSETCS KamuUIIPHAs CUCTEMA, IPEACTABIAIONIAs COO0H KaHABKY
rnyounoi 40 MM, mupuaor 200 MKM, JUIMHOHM 1,5 M, BRITpaBICHHYIO B KpeMHHUH. PasneneHue ra3os
B ATOIl KaHaBKe OOYCIIOBJICHO PA3JIMYUeM B KOX(PPHUIIMEHTAX BHYTPEHHETO TPEHHSI ra30B, BXOISIINX B
COCTaB CMECH;

B) 4eM OoJIbIlIe TPEHHE, TEM MEJJICHHEE JBIKETCS Ta3, TeM MO3Ke OH OyJeT MPOXOIUTh Yepe3 BBIXOAHOE
OTBEpCTUE — UJICHTU(UKALUS ra3a MPOUCXOJUT [0 BPEMEHU IPOXOXKACHUS ra3a;

r) yeM OoJible TPEHHE, TEM MEHbIIE CKOPOCTh ABMKEHHS T'a3a MUMO TEPMOPE3UCTOPA, PACIIOIOKEHHOTO
BOJIM3U BBIXOJHOT'O OTBEPCTHS, TEM MEHbILIE TEMIIEpaTypa TEPMOPE3UCTOPA.

20. YkaxuTe BepHOE YTBEPI)KICHHUE, Kacaroleecs 3JeKTPOCTaTHIECKOT0 MUKPOHACOCa.

a) HACOC MPUTOJICH TOJIBKO JUISI TEPEKAUYKH MOJISPHBIX JKUAKOCTEH;

0) U1 paboThI Hacoca TPeOyeTcsl OHOPOIHOE IMEKTPHUYECKOE TIOJIE;

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

I') HAacOC MPUTOJCH JUIA TEPEeKAauyKH HETOJISIPHBIX >KUAKOCTEH C MajbIM 3HAYCHUEM JUAJICKTPHYECKOU
MIPOHHIIAEMOCTH.

14.1.2. Tembl OIPOCOB HA 3aHSATHAX

OcHoBHbIE IOHATHA CeHCOPHBIX AeMeHToB MCT.

TepmonnekTpuuecTBO. Pe3ucTuBHBIE CEHCOpBI Temmeparyphl. [1onynpoOBOJHUKOBBIE CEHCOPBI
TeMieparypsl. [Ibe3031eKTpuUecKre NaT4YMKU TeMIIEparypbl. beCKOHTaKTHOE U3MEPEHUE TEMIIEparyphl.
Hcnonp3oBaHue CEHCOPOB TEMIEPATYPbl B KOMOMHAIIUY C JPYTUMHU TPe0Opa3oBaTesiMU.

Karanutnueckue CEHCOpBI KOHLIEHTpaL1H ra3os. Temnnoble pacxooMepsl.
TepMonHEBMaTU4YECKHUE JETEKTOPBI.

OnemeHT Xosuta. JIByXKOJUIEKTOPHBI MarHUTOTpaH3uCcTOp. HaHOMETpOBBIE MAarHUTHBIE CEHCOPHI.
I'mranTckoe MarHUTHOE CONPOTUBIIEHUE.

Bos10KOHHBIN ONTHYECKUI THPOCKON. MUKPOMEXaHUUECKHE TMPOCKOTIBI.

14.1.3. 3auér
. OObscHUTE 3aKOHBI TPONOPIHUOHATLHOW MUHUATIOPU3ALINH.
. TeH30pe3nucTopel 1 UX MPUMEHEHHE B CEHCOPHBIX Aartunkax MCT.
. TexHonorust 00beMHOI MUKPOOOPabOTKH Npu U3roToBaeHUH cencopoB MCT.
. LIGA-texHonmorus npu usrorosiaennu cencopos MCT.
. TexHonOrNs MOBEPXHOCTHOM MUKPOOOPAOOTKH MpH M3roToBieHuu cencopoB MCT.
. MUMPs-TexHon0rus npu usroroieHuu ceHcopo MCT.
. SUMMIiT-texHomnorus npu uzroroeiaeunu ceacopos MCT.
. CeHCOpBI TEMIIEPATYPBI HA OCHOBE TEpMOTIap.
9. BOJIOKOHHBIN ONTHYECKHUI THPOCKOIL.
10. MukpomexaHn4eCK1e TUPOCKOIIBI.
11. EMKOCTHBIE CEHCOPBI IEPEMEIICHUI.
12. IInposnekTpruuecKre JaTYNKU TEMIIEPATYPHI.
13. YcrpoiicTBO M MpUHIKT pabOTHI TA30BOTO XpoMarorpada.
14. Dddexr 3eedbexa kak JaTIUK TEMIIEPATypHl.
15. I1pe30p€3UCTUBHBIN U 3JEKTPOCTATUYECKUNA aKTHOATOPBI.
16. IIpuHnune! peanu3anuu ceHCOpHbIX AardnkoB MCT.
17. B3auMHas cBSA3b (PU3NUECKUX CBOMCTB U SIBIIEHUHN B KpUCTaJLIax.
18. OcoGeHHOCTH N3MEpEeHus TapaMeTPOB CEHCOPHBIX AaTunkoB MCT.
19. CoBMECTUMOCTb CEHCOPHBIX AATYMKOB PA3IUYHBIX TUIIOB.

0 ~NOoO L B Wi —
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20. IIprHLUIIBI TOCTPOEHUS MYJIBTUCEHCOPHBIX CHCTEM.

14.1.4. TemsI f0KI2/10B
. UnTerpanbHOe MUKpoMexaHnudyeckoe peine. PacueT yacToTsl cpabaTbiBaHus pelie.
. Mukpo3zepkaina ¢ 3JIeKTpOCTaTUYeCKUMU aKTI0aTopamH.
. Mukpo3sepkaia ¢ rpe0eHYaThIMU IEKTPOCTATUYECKUMHU aKTI0ATOPaMHU.
. [InanapHsbie 21EKTPOCTATUUECKUE MUKPOIBUTATEIH.
. [ImanapHsbie 35IeKTPOABUTATEIM HA OCHOBE TOHKHX CErHETORIEKTPUUECKHX IICHOK.
. [Ibe30pe3ucTUBHBIC U THE303IEKTPUUECKUE YYBCTBUTEIBHBIC 3JIEMEHTHI.
. EMKOCTHBIE YyBCTBUTENbHBIE SJIEMEHTHI.
. UyBCTBUTEJIbHBIC AJIEMEHTHI Ha TOBEPXHOCTHBIX aKyCTUYECKUX BOJHAX.
. CeHcopbl TEMIIEpaTypbl Ha OCHOBE TEPMOIIap.
10. CeHcopbl MAarHUTHOTO MOJISI.
11.CeHcopsl yIIoBbIX CKOpOCTE. MUKpOMEXaHUUYECKUE CEHCOPBI YITIOBBIX CKOPOCTEH.
12. BOJIOKOHHO-ONITUYECKHUI THPOCKOIL.
13. MukpomexaHudeckue akcenepoMeTpsl L-Turma.
14. MukpomexaHuueckue akceiaepoMerpsl R-tuna.
15. AkcenepoMeTphl ¢ HAarpeBaeMoM MJIACTUHOW U C HArPEBAEMBIM T'a30M.
16. UH1yKTUBHBIE 3JIEMEHTHI MUKPOCXEM, UHIYKTOPBI U3 JTUAHAPOB.

O 00 1N DN K W —

14.2. TpeOoBaHUs K OLIEHOYHBLIM MaTepPHAJIAM VISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbS M HHBAJHU/I0B
Jns aun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMM 3[I0POBbSI M HMHBAIUAOB MPEIyCMOTPEHBI
JOOITOJIHUTCIBHBIC OLICHOYHBIC MaTepI/IaJIBI, HGpG‘-IeHI) KOTOpBIX yKa3aH B Ta6JII/III€ 14
Tabnuna 14 — JlonosHUTEIbHBIC MaTepUalibl OLICHUBAHUS JJIS JIUIl C OTPAaHMYCHHBIMHA BO3MOYKHOCTSIMU
310pPOBbs U UHBAIUOB

KaTeFOPI/II/I BI/IIII)I JOIIOJITHUTCIIBHBIX OLICHOYHBIX CDOpMI:I KOHTPOJIA U OLICHKHU
06yqa101u14xc;1 MarcpuaioB PE3YIbTAaTOB O6y‘I€HI/I$I

TecTbl, TUCBMEHHBIE CAMOCTOSATENLHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTBHI

C HapyleHUsIMU
ciryxa

[MpeumyiiecTBEHHO MUCHMEHHAs
IpOBEpKa

C napymenusmu  CobecenoBaHue 110 BOIpocaMm K 3a4ery, IIpenmylnecTBeHHO yCcTHast TpoBepKa

3pEeHUs OIpOC M0 TEPMUHAM (MHIMBUYaIbHO)

C HapymeHusaMu Pemenne qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThl, MMCbMEHHbIE  [IpenMyIecTBeHHO AMCTAaHIIMOHHBIMU
JBUTATEIBHOTO CaMOCTOsITeNIbHbIE pabOTHI, BOIPOCHI K METOAMHU

anmnapara 3a4eTy

C orpanunuenussmMu o TecThl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmyiecTBeHHO pOBEPKA
o0IIeMeTUITTHCKUM paboThI, BOTIPOCHI K 3a4eTY, METOAAMHU UCXOS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI =~ 0OYYaIOILIErocsi Ha MOMEHT NPOBEPKU

14.3. MeToguueckne peKoOMeHAAIMH M0 OLleHOYHBIM MATEPHAIAM [JIsl JTUL C OTPAHUYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIH/I0B

Jnsg nui ¢ OrpaHUYeHHBIMH BO3MOXHOCTSMHU 370POBbsi U MHBAJIMJIOB IPEAyCMaTpUBACTCS
nocTynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPEICTB, @ UMEHHO:

— B Ie4aTHoM (opme;

- B Ie4aTHOU (hopMe C YBETMUEHHBIM LIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- METOZOM YTEHUS aCCUCTEHTOM 3aJIaHUs BCIIYX;

- IIPEIOCTABIIEHUE 3aJJaHMsI C UCIIOJIBb30BAaHUEM CYypONIEPEBOA.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbsI M MHBAJMIaM yBEJIHMUMBAECTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. J[iIs Takux oOydaromuxcs MpeaycMaTpuBaeTcs
nocTtynHas popMa npeocTaBIeHUsI OTBETOB Ha 33/1aHUS, a UMEHHO:

— MMCbMEHHO Ha Oymare;
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- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HA0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTCHTA;

- NPE/ICTABICHUE OTBETOB YCTHO.

[Ipouieypa OLEHUBAHUS pPE3YIbTATOB OOYYCHHS JHMII C OrPAaHMYCHHBIMH BO3MOXXHOCTSIMH
30POBbS M HMHBAJIHMJOB MO JUCHUIUIMHE MPEIyCMaTpHBAET MpeocTaBieHne MHpopManuu B (opmax,
aIaNTUPOBAHHBIX K OTPAHUYCHUSIM UX 370POBbS U BOCIIPHATHS HH(POPMAIIHH:

JJ1s1 1M1 ¢ HApYIIEHUSIMH 3PeHUsI:

- B ()OpME IIIEKTPOHHOTO IOKYMEHTA;

- B M€YaTHOM (hOpMe YBEITUUCHHBIM HIPU(TOM.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH CJTyXa:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

JJ1s1 JIMI ¢ HApYIIEHUSIMH ONIOPHO-IBUTATEJLHOIO anmapara:

- B ()OpME IIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

HpI/I HeO6XOI[I/IMOCTI/I g JIMl € OIrpaHUYCHHBIMH BO3MOXHOCTAMU 340POBbA W HWHBAJIUWI0B
npoIieaypa OIIEHUBAHHUS PE3YIIbTaTOB 00YUICHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIlOB.
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