MUWHUCTEPCTBO OBPA3OBAHMSA U HAYKH POCCUMCKOM ®EJIEPAIIUN
DeepajibHOE TOCYAAPCTBEHHOE OKOIKETHOE 00pa30BaTe/ibHOE YUpekJAeHUue BbICIIero 00pa3oBaHus

«TOMCKMI TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUSI U PAJIMODJIEKTPOHUK»
(TYCVP)

HTYDYP s cnnpram o
“f UNIVERSITY JupekTop nenapramMeHTa o0pa3oBaHHS

JosyrasT NOANHCaE ANEETROHMOA NOANHCED

Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820
Bragesey: Tpoaw MNasen Commosms

LaacTaarenes: ¢ 19,01, 2016 no 15.09.20109

PABOYASA ITPOTPAMMA JJUCHUITJINHBI
PDu3nyecKHe 0CHOBbI MUKPO- 1 HAHOCHCTEMHOM TEXHUKH

YpoBeHb 00pa3zoBaHus: BbIcIIee 00pa3oBaHue - 0aKaIaBpuaT

Hamnpasnenue noarotoku / criennainbHOCTh: 28.03.01 HaHOTEXHOJI0THM M1 MUKPOCHCTEMHAsI TEXHUKA
Hanpasiiennocts (nmpoduis) / cnenuanm3anys: HaHOTEXHOJ0THH B 3JIEKTPOHUKE H MUKPOCHCTEMHOMH
TeXHHKe

dopma 00yueHUs: OUHASA

QaxynpreT: @IT, PakyabTeT JJIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadeapa puznueckoii 31eKTPOHUKH

Kypc: 4

Cemectp: 8

VYueOnblii m1an Haoopa 2015 ronxa

Pacrnipenenenue pabouero BpeMeHu

Ne Bupl yueGHOI nesiTenbHOCTH 8 cemectp Bcero Ennauner
1 Jlexun 26 26 JacoOB
2 [IpakTUyeckue 3aHATH 20 20 4acoB
3 JlaGopaTopHble paboThI 8 8 4acoB
4 Bcero ayuTopHbIX 3aHATHI o4 o4 4acoB
5 W3 HUX B MHTEPAaKTUBHOU (hopme 8 8 4acoB
6 CamocTosrenbHas pabora o4 o4 4acoB
7 Bcero (0e3 3x3ameHa) 108 108 4acoB
8 IToaroroBka M caua 3K3aMeHa 36 36 JacoOB
9 OO0mmast TpyA0eMKOCTh 144 144 9acoB

4.0 4.0 3.E.

Ok3ameH: 8 cemecTp

Tomck 2018

CornacoeaHa Ha noptane N2 32689



PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nporokot Ne 91 ot « 19 » 4 2018 r
JIMCT COI'JTACOBAHU A

PabGouass mporpaMMa IUCHUIUIMHBI COCTaBJieHa C y4deToM TpeOoBaHui (denepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noAroToBku (crenuanbHOCcTH) 28.03.01 HaHOTEeXHOIOTHH W MUKPOCUCTEMHAsI TEXHUKA, YTBEPKICHHOTO
06.03.2015 roxa, paccMoTpeHa u oo0peHa Ha 3acenanuu kageaps DD« » 20 rona,
NpoTOKOJ Ne

PazpaboTunku:
Accucrenr kag. D IO. C. XXuauk
Houent Kagd. ®D B. A. MyxaueB

3aBenyroumii odecneunBaronien kag.
(O5) I1. E. Tposin

Pabouas nporpamma IUCHUIUIMHBI COTJIacoBaHa ¢ (DakyJIbTETOM M BBITyCKaroUei kadeapoii:

Hexan ®OT A. . Boponun
3aBeyrOnIMi BeIMTycKaromen kad.

(O] II. E. Tposn
OKCIEPTHI:

Honent kadenapsl Gpuznyeckoi
anekTpoHuku (D) H. A. Yucroenosa

[Tpodeccop kadenps! puzmaeckoi
anekTpoHuku (D) T. W. lanununa

CornacoeaHa Ha noptane N2 32689 2



1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
Ilenpto mpemojaBaHusl TUCHUIIIMHBI SBIAETCS (OPMHUPOBAHWE 3HAHWK B OOJACTH METOJIOB
(dbopMupoBanus ¥ PU3NIECKUX MIPUHIMIIOB (HYHKIIMOHUPOBAHUS KOMIIOHEHTOB MUKPO- U HAHOCHCTEMHOM
TEXHUKH.

1.2. 3agauy JUCHUIIIMHBI
— wu3ydeHUe (U3MYECKUX OCHOB (DYHKIIMOHHPOBAHUS YCTPOMCTB MHKPO- U HAHOCHCTEMHOUN
TEXHUKH.

2. Mecto aucuuminnsl B ctpykrype OIIOIT

Hucuunnuna «®Pu3ndeckue OCHOBbI MHUKpO- H HaHocucteMHou Ttexuukn» (b1.B.OJI.13)
OTHOCHTCS K 050Ky 1 (BapuaTHBHAs 4acTh).

[TpenmecTBylOMMMHA ~ TUCHMIUIMHAMY, (OPMHUPYIOIIMMH  HayallbHbIE 3HAHUS, SBISIIOTCA:
Marematrka, OCHOBBI TEXHOJIOTUH JIEKTPOHHOM KOMIIOHEHTHOM 0a3bl, [ImaHupoBaHue sKcrepuMeHTa,
®uzuka, Pu3nka KOHACHCUPOBAHHOIO COCTOSIHUSA, PU3MKa INIEHOYHBIX HAHOCTPYKTYP, XHUMHSL.

[Tocnenyromumy AUCUUILUIMHAMU SBJISIOTCS: 3allMTa BBITYCKHOW KBaJM(UKAIMOHHON paloThI,
BKJIIOYAsl HOJATOTOBKY K IPOLIEAYPE 3aLUThI U IPOLEAYPY 3AILUTHI.

3. TpeOoBaHus K pe3yJibTATAM OCBOCHUS JUCHUIIMHBI

[Tponecc n3yyeHust TUCUUIUTMHBI HAIIPaBJeH Ha (OPMUPOBAHHE CIIETYIONINX KOMITETECHIIHNA:

— OIIK-7 cnocoOHOCTBIO YYMTHIBaTh COBPEMEHHbIE TEHJIEHIMHM PAa3BUTUSA AIIEKTPOHHKH,
U3MEPUTEIBHOM M BBIYMCIMTENBHOM  TEXHUKH, HH(GOPMALMOHHBIX TEXHOJOIMH B  CBOEH
npodeccnoHAEHOM IeATEIIBHOCTH;

— [IK-1 cnocoOHOCTBIO MPOBOIUTH (PU3MKO-MATEMAaTHUYECKOE MOJEIUPOBAHUE HCCIENYEMBbIX
IIPOLIECCOB HAHOTEXHOJOTMM M OOBEKTOB HAHO- M MHUKPOCHUCTEMHOW TEXHHUKH C HCIOJIb30BAHUEM
COBPEMEHHBIX KOMIIbIOTEPHBIX TEXHOJIOTHIA;

— IIK-2 roTOBHOCTBIO MPOBOJUTH IKCIIEPUMEHTAIIBHBIE UCCIICJOBAHMS IO CUHTE3Y U aHAIMU3Y
MaTEpUaJIOB U KOMIIOHEHTOB HAHO- 1 MUKPOCUCTEMHOMN TEXHUKH;

— JICK-1 cnocoOHOCTBIO BIAJETh COBPEMEHHBIMH METOJAMHU pacueTa U IPOEKTUPOBAHUS
U3JIEIUH MHUKPO- M HAHOAJIEKTPOHUKU U MHUKPOCHCTEMHOW TEXHHKH, U3TOTOBJIEHHBIX C IMPUMEHEHUEM
HaHOTEXHOJIOTUH, CHOCOOHOCTBIO K BOCHPUATHIO, pa3padOTKe U KPUTUYECKOH OLIEHKE HOBBIX CIOCOOOB
UX MPOEKTHUPOBAHUS;

B pe3ynbrate n3ydyeHus IUCHUILIMHBI 00y4atoUInics JOIKEH:

— 3HaTh (QU3NYECKUE MPUHIMNBI PabOThl OCHOBHBIX CTPYKTYp U KOMIIOHEHTOB HAaHO- M
MukpocucteMHoil TexHuku (HuMCT); 0a30Bble TEXHOJOTMYECKHE MpOLEcChl U 000pyJoBaHHE,
IIPUMEHSIEMbIE B TPOU3BOICTBE MaTepuanoB 1 komnoneHToB (HUMCT).

—  YMeTb NPUMEHSATh METOJIbl MOJIEIMPOBAHUS C LIETIbI0 3(PPEKTUBHON ONTUMHU3ALNN CBOWCTB
MatepuanoB U komnoHeHToB HUMCT; ucnonab30BaTh COBPEMEHHYIO U BBIUMCIUTEIBHYIO TEXHUKY B COEH
npoecCUOHATLHON 1EATEIbHOCTH.

— BJaJeThb HaBbIKAMM pacyeTa OCHOBHBIX IapaMeTpoB MarepHaiioB U komrnoHeHTOoB HUMCT;
BJIaJIeTh OCHOBaMH 00pabOTKH pe3yabTaTOB SKCIIEPUMEHTAIBHBIX TaHHBIX.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl
OO6mas TpyOEeMKOCTh JUCIHUIUIMHBI cocTaBisieT 4.0 3aueTHbIX €IMHHUIBI U IpeAcTaBicHa B
tabmuue 4.1.
Tabnuma 4.1 — Tpy10eMKOCTb JUCIUILIUHBI

Bunel yueGHOI nesTeNbHOCTH Bcero gacos CemecTtpsbl

8 cemecTp
AynuropHsble 3aHATHS (BCErO) 54 54
Jlexun 26 26
[TpakTuyeckue 3aHATHSI 20 20
JlaGopatopHbie paboThI 8 8
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W3 HUX B MHTEpaKTUBHOU popme 8 8

CamocTtosTrenpHas padora (Bcero) o4 o4
Odopmienue oTueToB 1o JTaOOpaTOPHBIM paboTam 8 8

[IpopaboTka JEKIIMOHHOTO MaTepuaa 10 10
[ToaroToBKa K MPAaKTUYECKUM 3aHATHSAM, CEMUHApaM 36 36
Bceero (6e3 sx3amena) 108 108
IToxaroroBka u criaya 3K3aMeHa 36 36
OO01mas TpyA0eMKOCTh, 4 144 144
3auerHble EnuHUIB 4.0 4.0

5. Conep:xkanme QyCHUNTHHBI

5.1. Pa3nesnl JUCHUIIMHBI 1 BUALI 3aHATHHI
Paznenbl AMCHMIUIMHBI U BUJIBI 3aHATUN TPUBEACHBI B Ta0uIe S.1.
Tabmauma 5.1 — Pa3gensl AUCHMILINHELI U BUABI 3aHITUH

HaspaHus pas/ieoB JUCIUILIMHEL 2L rBE 8l 85 SR ne8re=32¢ =
8 cemecTp
1 UyBCTBUTEIBHBIC SJIEMEHTHI 6 4 0 10 20 |OIIK-7, IIK-1,
mukpocucteMHoi Texuuku (MCT) IIK-2, TICK-1
2 Cencopuble koMnoneHTsl MCT 6 4 4 14 28 |OIIK-7, IIK-1,
[1K-2, IICK-1
3 Akcenepomerpslt MCT 6 4 4 14 28 |OIIK-7, IIK-1,
[1K-2, IICK-1
4 AxTrOaTOpHI 8 8 0 16 32 |OIIK-7, IIK-1,
[1K-2, IICK-1
Htoro 3a cemecTp 26 20 8 54 108
Utoro 26 20 8 o4 108
5.2. Conep:xanue pa3ieoB IMCUUILIAHBI (110 JIEKIUSIM)
Coneprkanue pa3iesioB JUCIUIUIHH (I10 JICKIIMAM ) IPUBEIEHO B Tabuiie 5.2.
Tabnuua 5.2 — Coaeprkanue pa3fenaoB AUCUUILINAH (10 JEKIHSIM)
HazBanus paznenos ConeprxaHue pa3/ieioB AUCHUIUIMHBI IO JIEKIUAM S E8.= % S
8 cemectp
1 UyBcTBUTEIBHBIE OcHoBuble nousaTust MCT. [IpunuunuansHoe 2 OIIK-7,
AIIEMEHTBI otinuune uzzenuit MCT oT HHTErpajibHbIX CXEM. [K-1, TIK-
MHKpOCHCKZgI;OH [1pe30pe3nUCTUBHBIE U NIBE30JIEKTPUIECKHE 4 2, lICK-1
TEXHHKH ( ) YyBCTBUTEJbHBIE 51eMeHTHl (UD). Pezonancusie U0,
UD Ha NOBEpXHOCTHBIX aKkycTH4eckux BosiHax (IIAB).
Hroro
2 CeHCOpHBIE CeHcopbl TeMIlepaTypsbl, 1aBIEHUS, MATHUTHOTO 4 OIIK-7,
koMrnoHeHTsl MCT TI0JIs1, YTJIOBBIX CKOPOCTEM. [IK-1, IIK-
r } . 2, T1ICK-1
MPOCKOIIBI: BOJJOKOHHO-ONTHYECKUH TMPOCKOII, 2
MHUKpPOMEXaHUYECKHUI CEHCOP YTIOBBIX CKOPOCTEH.
Hroro 6
3 Akcenepomerpsl MCT | MukpomexaHHUeCcKHe akceaepoMeTprl L-Tura, 6 OIIK-7,

CornacoeaHa Ha noptane N2 32689



MHKPOMEXaHUYECKHE aKceaepoMeTpbl R-Tuma. IK-1, TIK-
AKcenepoMeTpbl ¢ HarpeBaTeIbHON IIIACTUHOM, 2, I1ICK-1
AKCeJIEPOMETPHI C HArPEBATEIbHBIM I'a30M.
Hroro

4 AKTIOQTOpHI AkTroaTopssie 351eMeHTsl MCT. 4 OIIK-7,
MukpoMexannyeckue Kiroun. VIHTerpaibusie [K-1, TIK-
MHKpO3epKaa. 2, [ICK-1
WHTerpanbHble MUKPOJBUTATENH. 4
DIEeKTpOCTaTUUYECKUE TIIIaHAPHBIE MUKPOBUTATENH.
Hroro 8

Hroro 3a cemectp 26

5.3. Pazgenbl AMCHUIVIMHBI M MEKIUCIMIUIMHAPHBbIE CBSI3M € 00ecneYuBalOMUMH (MPeablLIy IMMU)

U o0ecnieynBaeMbIMHU (MOCIEAYHOIMMHU) TUCHUIIIMHAMMA

Paznienbl AUCHUIITMHBI U MEXIUCUUIUIMHAPHBIE CBA3H C 00ECIEUMBAIOUIMMHU (IIPEIBIAYIINMHU) H

obecrieunBaeMbIMH (ITOCIICAYIOMIMMHA ) JUCITUTIIIMHAMY TIPEICTABIICHBI B Tabmwmie 5.3.

Tabnuna 5.3 — Pa3gensl JUCIUIUIMHBL U MEXIUCUUIUIMHAPHBIE CBSA3H

HawnmenoBanue JUCHUITIINH

Ne pasnenoB naHHON AMCHMIUIMHBL, A1 KOTOPBIX
HE00X0AMMO H3ydyeHHe 00eCeUnBaIOIINX U
o0OecrieunBaeMbIX TUCIUILUINH

1 2 3 4
[IpenmecTByronme JUCUUILTMHBL
1 Maremaruka + + + +
2 OCHOBBI TEXHOJIOTHH 3JIEKTPOHHOU + + + +
KOMITOHEHTHOM 0a3bl
3 IlnanupoBaHu€ SKCIIEPUMEHTA + + + +
4 ®Ousuka + + + +
5 duznka KOHACHCUPOBAHHOTO COCTOSIHUSA + + + +
6 ®u3rKa MJICHOYHBIX HAHOCTPYKTYP + + +
7 Xumus + +
[Tocnenyromme TUCIUTIITAHBI

1 3amuTa BBITYCKHOM KBaTHU(pUKAIMOHHON
paboThl, BKIIIOYAsl MOJTOTOBKY K MPOIEaype + + + +

3alIUTHI U IPOUCAYPY 3allIUThI

5.4. CooTBeTcTBHE KOMIIETECHIU, GOPMHPYEMBIX IPH U3Y4YCHHH AUCHHUILINHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIMH, (OPMHUPYEMBIX NpPU U3YYEHHM JUCHUIUIMHBL, U BUJIOB 3aHATHH
IpesicTaBjiIeHo B Tabmuue 5.4.
Tabmuna 5.4 — CooTBeTcTBHE KOMIETEHIMH, (GOPMUPYEMBIX MpPU H3YyYECHUHM TUCHUIUIMHBI, U BHJIOB

3aHATHI
E = } Byl 3auaTuii ®
::2 E é -2 ¢ 8 Ic::q 6 8 : %G OpPMBI KOHTPOJIS
OIIK-7 + + + + Ox3ameH, OTyeT 1o

nabopaTopHoii paboTe,
Ompoc Ha 3aHATHUSX,
BeicTyruienue (oknan) Ha

3aHATHH, TecT
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I1K-1 + + + + Oxk3amen, OTuer no
nabopaTopHoii paboTe,
Onpoc Ha 3aHATHSX,
Brictynienue (oknan) Ha
3aHsATHH, TecT

[1K-2 + + + + Oxk3amen, OTyeT 1o
nabopaTopHoO# padoTe,
Onpoc Ha 3aHATUSX,
Brictymienue (1oknang) Ha
3aHATHH, TecT

IICK-1 + + + + Ox3amen, OTYET 110
naboparopHoit padore,
Onpoc Ha 3aHATHSIX,
Brictymienue (J1oknan) Ha
3aHsATHH, TecT

6. UHTepakTHBHBIE METObI M (POPMBI OPraHU3ALMUA 00yUEHUS
TexHoMOrNM UHTEPAaKTHBHOTO 00YYEHUS MPH Pa3HBIX (Gopmax 3aHATHI NpUBeIeHBI B Tabmue 6.1.
Tabnuna 6.1 — TeXHOIOTHM HHTEPAKTUBHOTO O0YUYSHHS IPU PAa3HBIX (opMax 3aHATHHA

NHrepakTuBHBIE IpakTHUecKue |HTEpaKTUBHBIE
Metonsl Bcero, u
3aHATHS, Y JEeKIHH, 4
8 cemectp
[Ipe3eHTanum ¢ UCIIOIB30BAHUEM 4 4 8
MyJIBTUMEANA C O0CYKIEHUEM
Htoro 3a cemectp:
Hroro
7. JlabopaTopHbie padoThl
HaunmenoBanue nabopatopHbix paboT npuBeaeHo B Tadbauue 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1a00paToOpHBIX paboT
o]
HazBanus paznenos HaumeHnoBaHue 1a00paToOpHBIX paboT S E8l= % S
8 cemectp
2 CeHcOpHbIE HccnenoBanne TMHaMUYECKUX XapaKTEPUCTHK 4 OIIK-7,
koMnoHeHTsl MCT KaHTUJIEBEPA IIK-1, TIK-
2, TICK-1
Htoro ,11C
3 Akcenepomerpsl MCT | MccnenoBanne KOHCTPYKIIMU M XapaKTEPUCTHK 4 OIIK-7,
CTPYHHOTO aKCeJlepoMeTpa ITK-1, TIK-
2, T1ICK-1
Hroro ,TIC
Hroro 3a cemecTp
8. IIpakTHyeckue 3aHATHUSA (CEMUHAPDI)
HanmMeHnoBaHme MpakTHYECKUX 3aHATHNA (CEMUHAPOB) MPUBEICHO B TadwmIe &.1.
Tabnuma 8.1 — HauMmeHoBaHUE MPAKTUYECKUX 3aHITHI (CEMUHAPOB)
> o]
HazBanus paznenos HauMeHOBaHHE MPAKTHUECKKX 3aHATHIT (cemunapos) | 3 & 2| = & e
8 cemectp
1 YyBcTBUTENBHBIE [Tapametpsl u xapakrepuctuku MCT. TepMuHs! u 2 OIIK-7,
3JIEMEHTHI OykBeHHbIe 0003HaueHus napamerpoB MCT. IIpsmoit [IK-1, IIK-
MUKPOCHCTEMHOM 1 00paTHBIN Mbe303(PPEKTHI. 2, T1ICK-1
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texuuku (MCT)

UysctButenbHbie 2eMeHTHl MCT Ha nbe3orddexre. 2

EmMxocTHbIe UyCTBUTEIBHBIE 3JIEMEHTBHI.
UycTButenbHbie 351eMeHTHI Ha [TAB.

Hroro

2 CeHcopHbIE
koMnoHeHTsl MCT

duszndyeckrue 0OCHOBEI JaTYUKOB TEMIIEPATYPhI:

a¢dexrsl [lenbThe u 3eebeka. JJaT4nK MAarHUTHOTO

IIOJIA: IPAMBIC - HCIIOCPEACTBEHHOC N3MEPCHHUC

MarHUTHON MHIYKIIUU, KOCBEHHBIE - 0OHAPYKEHUE

QJICKTPHUYCCKOI'O I10JIA 110 €0 MarHiTHOMY I10JIHO,
perucTpanusd MEXaHUYCCKOro nNCPEMCIUICHU IIPH
BOS,I[CfICTBHH MAarouTHOTIO ITOJIA.

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

JlaT4MKHU yII0BBIX CKOPOCTEH - TUPOCKOIIBIL:
BOJIOKOHHO-ONTHYECKHE U MUKPOMEXaHUUYECKHUE.
KoHcTpyKIIMM MUKPOMEXaHUYECKUX TMPOCKOIIOB.

Htoro

3 Akcenepomerpsl MCT

MuKpOMEXaHUYECKHE CEHCOPBI TMHENHBIX CKOPOCTEH

- MUKpOMeXaHuueckue akcenepomerpsl (MMA):

MMA L-tuna u R-Tumna: KOHCTpyKIMU U IPUHLIUIIBI

IEUCTBUSL.

OIIK-7,
IIK-1, TIK-
2, I[1ICK-1

AKcenepoMeTphl C HarpeBaeMoM IJIACTUHOMN U C
HarpeBacMbIM ra3oM.

Hroro

4 AKTIOATOPBI

AKTIOATOPBI.

OIIK-7,

MI/IKpOMeXaHI/I‘leCKI/IC KJIIFOUU: TCPMUYICCKUC,
MBbE303JICKTPUUCCKUC, IJICKTPOCTATHICCKUC,
MAruuMTHBIC - IIPUHIHAII HeﬁCTBHH " KOHCTPYKIHUHU.

IIK-1, TIK-
2, I1ICK-1

WHTerpanbHble MUKpO3€epKasa: OJHOOCHBIE U
JBYOCHBIE - IPUHLUI IEUCTBUS U KOHCTPYKIIUH.

MI/IKpOI[BI/IFaTGJ'II/II OJICKTPOCTATUYCCKUC U
MBbE303JICKTPUICCKHUC.

Hroro

Hroro 3a cemectp

20

9. CamocrosiTeqibHAsA padoTa

Bugpl camocTosTensHON paboThl, TPYA0EMKOCTh U (hOPMUpPYEMble KOMIIETEHIIUU TPEACTABICHBI B

Tabimume 9.1.

Tabnuua 9.1 — Buasl caMocTosATeNIbHON PabOThl, TPYI0EMKOCTh U (hOpMHUpPYEMbIE KOMIIETEHIIH

Busl camocTosTensHol X & £ B 8 &
HasBauus paszienos a 25582 3 DopMBI KOHTPOIS
paboThI o3 E B o
8 cemecTp
1 YyBcTBUTENHHBIC ITonroroBska k 8 OI1IK-7, Brictynienue (oknang) Ha
DIIEMEHTBI MPAKTUYECKUM 3aHATHM, ITK-1, 3anstun, Onpoc Ha
MHUKPOCHUCTEMHOMN CeMHHapam [1K-2, 3aHATUAX, OTUET 1O
texuuku (MCT [1CK-1 J1a00paTOpHOU padoT
© (MCT) IIpopaboTKa JIEKIIHOHHOTO 2 C T oop 3 OpHoi pabore,
ecT, DK3aMeH
Marepuaia ’
Hroro 10
2 CeHcopHbIE [Toxroroska k 8 |OIIK-7, |Beictymuienue (10kIam) Ha
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KoMnoHeHTEI MCT

IMPAKTUYCCKHUM 3aHATUAM,

[1K-1,

3ansaTuu, Onpoc Ha

ceMHHapam [TK-2, 3aHATUAX, OTUET 10
[TpopaboTKa JIEKIMOHHOTO o [HCK-1 J,}a60pgT0pH0H pabore,
MaTepuana ecT, DK3aMeH
OdopmieHune oT4eTOB 1O 4
nabopaTopHbIM paboTam
Hroro 14

3 Akcenepomerpsl MCT | IloaroToBka k 8 |OIIK-7, |Beictymuienue (I0KIam) Ha
MPAKTUYECKUM 3aHATHUSIM, ITK-1, 3ansaTuu, Onpoc Ha
ceMHuHapam ITK-2, 3aHATUAX, OTUET 1o
[TpopaboTKa JEKIIMOHHOTO 2 IICK-1 .];360[) gTop HOH pabore,
MaTepuaa ecT, DK3aMeH
OdopmieHune oT4eTOB 1O 4
nabopaTopHbIM paboTam
Hroro 14

4 AKTIOQTOpBI ITonroroska k 12 | OIIK-7, BricTynnenue (qokian) Ha
MPAKTUYECKUM 3aHATHUSIM, I1K-1, 3ansTuu, Onpoc Ha
ceMHHapam [1K-2, 3aHATHAX, OTUYET 110
TIpopaGoTKa JEKIMOHHOTO 4 [1CK-1 nabopatopHoO#t padore,

Tect, Dx3ameH

Martepuana
Hroro 16

Hroro 3a cemectp 54
[ToaroroBka u cxaya 36 DKk3aMeH
JK3aMeHa

Htoro 90

10. KypcoBasi padora (mpoekr)
He npeaycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa /Uil OLCHKH YCIIeBAeMOCTH 00y4aI0IINXCs

11.1. BanabHble OLEHKH 1JIS1 3JIEMEHTOB KOHTPOJIA
Tabnuma 11.1 — bayuibHbIe OLEHKHU I SJIEMEHTOB KOHTPOJIS

. . MaxkcumanbHbIN
o MaxkcumanbHbIH MaxkcumanbHbIH
OneMeHTsl y4eOHOH 6asu1 3a mepuoj Bceero 3a
6amn Ha 1-yro KT ¢ | 6ainn 3a mepuon
NEATEIIbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHell ceMecTpa
8 cemectp
Brictymnenue (noknan) Ha 10 10 6 26
3aHSATHH
Omnpoc Ha 3aHATHAX 8 8 8 24
OTuet o mabopaTopHOH 10 10 20
pabote
Htoro makcumym 3a 28 28 14 70
nepuos
OK3aMeH 30
Hapacrarommum urorom 28 56 70 100
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11.2. IlepecueT 02/U10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6aIoB B OIEHKH 32 KOHTPOJIbHBIE TOUKH MpeCTaBieH B Tadymie 11.2.
Tabnuua 11.2 — IlepecueT 0aJIjIOB B OLIEHKHU 32 KOHTPOJIbHBIE TOYKH

bamibl Ha 1aTy KOHTPOJIBHON TOYKH Orenka

>90% oT MakcuMalbHOM cymMbl 6aiioB Ha aaty KT 5

Ot 70% 10 89% oT MakcuManbHOM cyMMbl OayutoB Ha gaty KT

4
Ot 60% 1o 69% oT MmakcuMabHOM cyMMBbI O6aiioB Ha naty KT 3
2

< 60% ot MakcuManbHOI cymMMbl OaisioB Ha naty KT

11.3. IlepecueT cyMMbI 02/1J10B B TPAAMIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY
[Tepecuer cymmbl 0aJIOB B TPAJAUIIMOHHYIO U MEXIYHAPOTHYIO OLIEHKY MPEJICTAaBICH B TaliHIe
11.3.
Tabnuna 11.3 — IlepecueT cymMMbl 0aJIJIOB B TPAJAULIMOHHYIO U MEKIYHAPOJAHYIO OI[CHKY

HroroBas cymma 6aios,

Onenka (I'OC) YYHUTHIBACT YCIEITHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTMyHO) (3aYTEHO) 90 - 100 A (OTIMYHO)
85-89 B (ouens xopomio)
4 (xopor10) (3a4TeHO) 75-84 C (xoporio)
70-74
D (ynosnerBoputeiabHO)
3 (yIOBIETBOPUTEIHHO) 65 - 69
(3auTeHo) 60 - 64 E (nmocpenctBeHHO)

2 (HeyOBIIETBOPUTEIBHO) (HE

Hwuxe 60 6aiuios F (HeyIoBII€ TBOPUTEIIHLHO
3a4TEHO) (eyn P )

12. YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE O0ecTeYeHue TUCIIUILTHHBI

12.1. OcHoBHas JuTEpaTypa
1. Myxaués B.A. ®usnueckre 0OCHOBbI MUKpPO- U HAHOCHUCTEMHOM TEXHUKH. YueOHOe nmocodue.
- Tomck: Tomckuii rocyaapCTBEHHBI YHUBEPCUTET CUCTEM YIpPaBICHUS M paguodaekTponuku, 2016. -
192 c. [Onextponnsii pecypc] - Pexum pmocryma: http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%?20disciplin/Mukhachev/fominst lec.pdf (zara obpamenus: 20.06.2018).

12.2. lonoinuTeIbHAS JIUTEPaTypa
1. JleBuuxkuii, JI. A. IlpoextupoBanue mukpocuctem. IIporpamMmHubie cpeicTBa obecrnieueHus
CAIIP : yueO. nocobue / A. A. Jleuukuii, I1. C. Mapunymkus. - Kpacnospck : Cub. denep. yu-t, 2010.
- 156 ¢ ISBN 978-5-7638-2111-6  [OnextpoHHBIi  pecypc] - Pexum  gocryma:
http://znanium.com/bookread2.php?book=442124 (nara obpamenus: 20.06.2018).

12.3. YueOHO-MeTOANYECKHE MMOCOOU A

12.3.1. O0s3aTe/ibHBbIE Y4eOHO-METOAUYECKHE MTOCOOUSA

1. Myxaués B.A. ®usnuyeckue OCHOBBI MHUKpPO- M HAHOCHUCTEMHOW TEXHHUKH. YueOGHO-
Metoanueckoe mocobue. - Tomck: TOMCKHI TOCYAapCTBEHHBIH YHHUBEPCUTET CHUCTEM YIPABJICHUS U
pammosnektponukn, 2014, - 18 c¢.  [DOnexrponsHslii  pecypc] - Pexum  pmoctyma:
http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Mukhachev/fominst pract.pdf (maTa o6pamenus: 20.06.2018).

2. Myxaués B.A. ®usnyeckue OCHOBBI MHUKPO- W HAHOCHCTEMHOH TEXHUKU. YueOHOe-
METOJINYECKOE TO0COOHE MO BBINOJIHEHHUIO J1abopaTOpHBIX paboT. - Tomck: Tomckuil rocyaapcTBEHHBIH
YHHUBEPCUTET CUCTEM YIPABJICHUS U PaguodNeKTpoHuku, 2015. - 23 c. [OnexkTpoHHbIN pecypce] - Pexum
JOCTyTIA: http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Mukhachev/fominst_lab.pdf (gara o6pamenus: 20.06.2018).
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12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS /IJIs1 JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMMU 3I0POBbSI H
HHBAJIM/I0B

Y4eOHO-MeTOInYeCKHEe MaTepHuaibl UIsl CAMOCTOATENBHON U ayTUTOPHON paboThl 00ydYaroMXCs
U3 YHCIIA JIUI] ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3/J0POBBSI M MHBAJIHUIOB MPEIOCTABIAIOTCA B (hopMax,
aJIalITUPOBAHHBIX K OTPaHHUYCHHUSM HX 3[I0POBbS U BOCHPUATHS HHQOpMALIUY.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHu:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIEYaTHOH (popMe yBETMUECHHBIM MIPU(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO JJOKYMEHTA;

- B IIEYATHOH (opme.

J1J1s1 JIMIL ¢ HApYHIEHHSIMH ONOPHO-IBUTATEJbHOI0 anmnapara:

— B ()OpMe ITEKTPOHHOTO JOKYMEHTA;

- B I1IeUaTHOM opme.

12.4. IIpodeccuonanbHble 0a3bl JAHHBIX U HH(POPMAINMOHHBIE CIIPABOYHbIE CHCTEMbI
1. Hayuno-o6pa3oBarenbusbiii mopran TYCYP - https://edu.tusur.ru/
2. DnexrtponHas oubnuoreka - www.elibrary.ru

13. MaTepuajibHO-TeXHHYeCKOe o0ecnedeHne JUCHUILIMHBI U TPpedyemoe NporpaMMHoe
o0ecrneuenue

13.1. O0mue TpedOBaHUS K MATEPHAJIBbHO-TEXHMYECKOMY U POrPAMMHOMY 00ecle4eHHI0
AUCHUTLTUHBI

13.1.1. MaTepuajibHO-TeXHUYECKOe U POrpaMMHoOe oOecneyeHue 1/ JJIeKIIUOHHBIX 3aHATHIl
Jnis mpoBeneHus 3aHATUH JIEKIIMOHHOTO THIIA, TPYIIIOBBIX M WHIWBUYaTbHBIX KOHCYJIbTAIIHA,
TEKYILEr0 KOHTPOJISI U MIPOMEKYTOUYHOM aTTECTAI[MM UCIOIb3yeTCsl yueOHasi ayIuTOPUS C KOJIHMYECTBOM
MOCaZOYHBIX MeCT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAAPTHOH y4eOHOW MeOenblo.
HwmeroTcss  1eMOHCTpAallMOHHOE 00OpYyJOBaHWE W Y4eOHO-HArJISIIHBIE TOCOOUs, O0OeCIIeYMBAKOIINE
TEMaTHYEeCKHE WILTIOCTPAIMH 0 JICKIIMOHHBIM pa3zesiaM JUCIHUILITHHEI.

13.1.2. MaTepuajbHO-TeXHHYECKOe H POrpaMMHOe ofecriedeHne 1JIsl MPAKTHYeCKUX 3aHATHH

JlexuroHHas ayAuTOpUs ¢ MHTEPAKTUBHBIM ITPOEKTOPOM M MAapKEPHOU TOCKOU

yueOHas ayIuTOpHs IJs HPOBEIEHHs 3aHATHH JIEKIMOHHOIO THUMA, ydyeOHas ayIuTOpHs i
MIPOBEJICHUS 3aHATUN MPAKTUUECKOTO TUIMA, yueOHas ayTUTOPUS JJis IPOBEICHUS 3aHATUN CEMHUHAPCKOTO
TUIIA, TIOMELIEHUE AJI MPOBEIEHUS I'PYIIOBBIX M WHAMBUAYAJIBbHBIX KOHCYJIBTALlMM, NOMELIEHUE IS
MIPOBEIEHUS TEKYIEro KOHTPOJIS ¥ IPOMEKYTOUHOM aTTecTaluu

634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuia, 1. 74, 237 aya.

Onucanne uMeromerocss 000py10BaHus:

- Komnsrotep;

- [Ipoexrop;

- DKpaH Il IPOEKTOPa;

- MarunTHO-MapKepHas J0CKa;

- KommnekT cnenmanu3upoBaHHoi yueOHON Mebenu;

- PaGouee mecto npenoaasares.

[TporpammMHoe oOecrieueHue:

— Google Chrome

— Microsoft Windows

— OpenOffice

13.1.3. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe o0ecredyeHue 1JIs J1a00paTOpHbIX pador
VYyeOHas aynutopust
yueOHas aylIuTOpHs AJISl MPOBEACHUS 3aHATHUI MPAKTUUYECKOTO THIA, yyeOHas ayIuTOpHs s
MIPOBEJICHUS 3aHATUH JIaOOPaTOPHOIrO TUIIA
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634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuia, 1. 74, 124 ayn.
Onucanue uMeroIerocs 000pyI0BaHus:
- Komnprotep nepconanphslii (13 mr.);
- KommuiekT cnenuann3upoBaHHON yaeOHOM MeOenu;
- Pabouee mecTo mpenoaaBarers.
[IporpammHoe obecrieueHue:
LibreOffice
Microsoft Windows 7
PDF-XChange Viewer
BupryanpHas naGopatopHas pabora «VccienoBaHue OUHAMHYECKHX —XapaKTEPUCTHK
KaHTUJIEBEPA»
— Bupryanbaas nmabopatopHas pabora «lcciemoBaHue KOHCTPYKIIMM M XapaKTEPHCTUK
CTPYHHOTO aKCeIepOMETPar»

13.1.4. MaTepuajibHO-TeXHUYECKOEe U IPOrPaMMHoOe oOecneuyeHue 1JIs1 CAMOCTOATEIbHOH padoThl
Ji1 caMOCTOATENBbHOM paboThl UCTONB3YIOTCS ydeOHBbIE ayTUTOpPHH (KOMIIBIOTEPHBIE KIIACCHhI),
PaCIIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnactb, r. Tomck, Jlennna npocmnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, . ToMck, yn. KpacHoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnactb, r. Tomck, Bepuimauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, . ToMmck, Bepmmnuna ynuna, 1. 74, 207 aya.

CocraB o0opy10BaHUS:

- yaeOHas meOerb;

- komnbrotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.81Tw. - 5 miT.;

- KOMIIBIOTEPHl MOAKIIOUEHBI K ceTu «MHTepHeT» M 00eCrneunBarOT JOCTYI B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA.

[TepedeHp MpOrpaMMHOTO OOECIICUCHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajabHO-TeXHHYECKOe o0ecnievyeHne TUCHMIIUHBI JIs1 JIUI[ ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

OcBoeHne TUCHMIUIMHBI JUIIAMUA C OIPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBbSI U WHBAJINWIAMU
OCYIIECTBIISIETCS C MCIIOJI30BaHUEM CPEJICTB 00YUEHUS OOIIEro M CIEeHaIbHOTO Ha3HAYCHHUS.

[Tpu 3aHATHAX C¢ OOy4arOIIMMHUCS € HAPYWIEHHSIMHM CJYyXa NPEeAyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCWJIMBAIOUICH ammaparypbl, MYJIbTHMEIHWHHBIX CPEICTB M JPYTUX TEXHUYECKHUX CPEICTB
npuema/nepenaun yueOHoll MHpopManuMu B JOCTYMHBIX (hopMax, MOOMIIBHOM CHUCTEMBI IMpENoiaBaHUs
I 0O0YYaIOUIMXCSl ¢ WHBAIMIHOCTHIO, TIOPTAaTUBHON WHAYKIIMOHHOW CHUCTEMBI. Y4eOHas ayauTOpHs, B
KOTOpOHM 3aHUMaroTCs OoOydaroluecs ¢ HapylIeHHEM Cllyxa, 00OpyAoBaHAa KOMIIBIOTEPHON TEXHHKOH,
ayIMOTEXHUKOW, BUACOTEXHUKOM, SJIEKTPOHHOU TIOCKOM, MYJIbTUMETUITHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 00YUYAIOIIMMUCS ¢ HAPYILIEHUSIMHM 3PEHUSIMH [IPEYCMOTPEHO HCIIOJIb30BAaHKE B
JEKIIMOHHBIX W YYEOHBIX ayAHTOPHUSX BO3MOXXHOCTH MPOCMOTpPa YAAJCHHBIX OOBEKTOB (Hampumep,
TEeKCTa Ha JIOCKe WIM cjaiijla Ha JKpaHe) HpHU TOMOIIM BHUACOYBEJIWYHUTENEH A KOMGPOPTHOTrO
MIPOCMOTpa.

[lpu 3aHATHSX C© OOy4arOIIMMHUCS € HApPYWIEHUWSIMH ONOPHO-ABUIaTeJIbHOIO0 amnmapara
WCTIOJNB3YIOTCSl aJbTEPHATUBHBIC YCTPOWCTBAa BBOJAAa WHGOpPMAIMKA W APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenaun yueOHoil MHpopMau B JOCTYHHBIX (popMax, MOOWIIBHOW CHUCTeMbI OOy4eHHUs s
JIIOIEN ¢ MHBAIMTHOCTELIO.

CornacoBaHa Ha noprtane Ne 32689 11



14. OueHouyHble MaTepuaIbl 1 MeTOAUYECKHE PEKOMEHIALMHU 110 OPTaHU3ALMHN U3yYeHUs!
AUCHUTLIUHBI

14.1. ConepxxaHue OlIEHOYHBIX MATEPHATIOB U METOAUYECKHE PEKOMEHIAM U
st onieHKkH cTeneHu chOPMUPOBAHHOCTH W YPOBHS OCBOCHUS 3aKPEIJICHHBIX 3a TUCHIUTLTAHOMN
KOMITETEHIIMI UCTOB3YIOTCS OLIEHOYHBIE MaTepUaibl B COCTaBE:

14.1.1. TecToBBIC 3aaHUA
1. Uto peructpupyroT KaMepTOHHBIE THPOCKOIIbI?
a) JINHEWHYIO0 CKOPOCTh MHEPIIMOHHBIX MAacc;
0) yckopenue Kopuomnuca;
B) YIVIOBYIO CKOPOCTbH BpAIICHHS IIATPOPMBI Ha KOTOPOU 3aKpEIICH TUPOCKOTT;
r) cuity Kopuonuca.

2. 3axon ['yka B kpaTkoii popme MOxKHO 3anucath Tak: ¢ = E - g, rae
a) 0 — KacaTeJIbHOE MEXaHUYECKOEe HAIPSHKEHUE,

0) 0 — MexaHHuecKas Cuila, IPUIOKEHHAs K CTEPIKHIO;

B) € — OTHOCUTEIbHAS AehOopMaIIHs;

r) € — abcontoTHas aedopmarusi.

3. Uto Takoe xodpdurment [lyaccona (B 3akoHe ['yka a1 MEXaHHYECKOTO HaNpsiHKeHuUs)?

Ononep.
a) € = -
) €nomnep. E
_ Ox,
6) SX - Es
€nonep. |
U= —
Enpog,
— 9%
r) Uy = E

&€ — OTHOCUTEIILHOE U3MEHEHHUE pasMepa BAOJIb OCU CTCPIKHA,
O — MEXAHUYECKOE HAaITPSAKCHUC,

U — ko3 dunuent [lyaccona.

4. Kakoe u3 MPEAIOKCHHBIX HUXKC BBIpa)KeHI/Iﬁ SABJISIFOTCA OCEBBIM MOMEHTOM MHCPUIHUN ceyeHus?

a)fy =, yids,
0)J, = s p? ds;
B)Jy = . y*ds;

D) Jxy = Sx -y - ds.
IJe X,y — OCH KOOPAMHAT; S — MIomaab ceuenus; p2 = x? + y?

5. B yeM mpHHUMIHMAIBHOE OTIMYHE 3JIEMEHTOB MUKPOUIEKTPOHUKHU (HapHUMep, HHTETPaIbHbIX
cxeM (MUC)) ot anemenToB MukpocucreMHoit rexuuku (MCT)?

a) npu usrorosieHuu sneMeHToB MCT TpaBineHHeM yacTo TpeOYHOTCS BBICOKHE AacleKTHBIE
otHomeHus (10 100:1);

6) npu u3rotosiaeHuu 3eMeHToB MCT HCTIONB3YIOTCS YCTaHOBKH CUHXPOTPOHHOTO U3ITY4YEHUS;

B) oTiuuMe B TpexmepHocTH cTpykTyp MCT, nmpu 3TOM 351eMeHThl 00J1aJal0T BO3MOXKHOCTBIO
MEXaHUYECKOT0 NIEPEMELIEHNS] OTHOCUTENBHO APYT IPYTa;

T) ©IMeHHO 7151 m3rotoBieHus m3aenauii MCT ctanm ucrnonp30BaTh JKEPTBEHHBIE CIIOU
. V-Lp
6. Yto xapaxTtepusyer uncio Peitnombaca R e — T, r7e V — CKOpoCTh, L — pasmep oOnekTa,

P — INIOTHOCTB, 1) — AMHAMHNYECKas BA3KOCTh
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a) Re xapakrepu3yeT COOTHOLIEHHE MEXIy HHEPLUHOHHBIMM CHJIAMH M BA3KOCTBIO (CHUJIAMH
TpeHUs);

0) BeIpa)kaeT COOTHOIICHNE HHEPIIMOHHBIX CHJI M CHJI TOBEPXHOCTHOTO HATIPSKECHUS;

B) ONPEEISeT COOTHOIIEHNE MHEPLIMOHHBIX CHJI M CHJI YIIPYTOCTH

T') BBIPAYKAET COOTHOIIEHUE MHEPLIMOHHBIX CUJI U CUJI TPaBUTALIUH.

7. Kakue 0COOEHHOCTH OTIMYAIOT MUKPOTPHOOJIOTHIO OT MaKpOTPHOOIOTHI?

a) B MUKPOTPUOOJIOTHHU CHJIAa TPSHHS HE 3aBUCUT OT IUIOMIAIM KOHTAKTa JIBYX TEll;
0) B MEKpOTPUOOJIOTUY CUJIa TPEHUS 3aBUCHT OT PEAbHOM IJIOIIAa 1 KOHTAKTa;
B) B MakpoTpuO0I0Tuu HaOmroaeTcs 3 (EKT IPUITUITAHU -CKOTBKCHHUS;

') B MUKPOTPUOOJITHH KUIKOE TPEHHUE CYIIECTBEHHO YMEHBINACT CUITY TPEHHUS.

8. Tlom neiicteuem BHemmedl cwibl (Fyuey ) KOHCONBbHAs Oanka M3rnbaeTCs, KOHEN ee
nepemeraeTcs Ha paccrosuue V. 1o 3akony 'yka BHEIIHEH cuile IPOTHBOAEHCTBYET CHIIA YIPYTOCTH:

Fymp,

=K'y, rae K—xectkocTs 0anku. OT KakuxX mapameTpoB Oajaku 3aBUCUT K7
a) Toabko oT Moayiisa FOura E marepuana O6anku v ITHHBI ?;
0) OT MOMEHTa MHEPIIMH CeUeHUs Oanku J;
B) OT MOMEHTa uHepuuu cedyenus J u moayins FOnra;

r) K 3asucur ot E u ot € uorJ.

9. I[J'IH OIINCaHusd JHUHAMHYCCKOI'O IIOBCACHUA KoJeOaHUsI KOHCOJIU HCIOJIB3YCTCA MOICIIb

. d?z dz
rapMOHUYECKOTO OCHUIIISTOpA, YIpaBlieHHE KOJeOaHH KOTOPOTO m-—— + S +kz=0, rne S -

KO3 (ULIMEHT pacceuBaHUsl PHEPruH 3a cueT TpeHus. OJHAKO A OMHMCaHUs KojleOaHuM peabHOM
az? dz
KOHCOJIH HCTIONB3YeTCsS YPABHEHHUE Moy, —— + 53‘1"13-5 + kyos9.Z2 = 0. Tlouemy macca (M) Bapyr crana

3¢ heKTUBHON?

a) MOTOMY YTO Macca KOHCOJIH He SIBJIICTCSI MAaTEPUAIbHOM TOYKOM, a pacrpe/iesieHa 1Mo JIJTHHE;

0) Macca KOHCOJIM 3aBUCUT OT MOMEHTA MHEPLIUU CEUCHUS;

B) KOG GHUIMEHT paccerMBaHus SHEPrun (S) 3aBUCUT OT AeMIIBHUPYIOIIUX CIIOCOOHOCTEH cpe/ibl, B
KOTOPOU KOJIeOJIeTCS KOHCOJIb;

r) B MCT koHCONIM MMEIOT Mallyl0 Maccy, TPYAHO Y4eCTh MacCy MOJIEKYJ, acCOPOMPOBAHHYIO HA
MMOBEPXHOCTH KOHCOJTH.

10. Yemy paBHa no6potHOcTh (Q) KomeOmromielics koHcomu? Q — OTHOIICHHWE 3armaceHHOM
sHepruu 3a ouH ukin kosebanuii (E,) x morepsam snepruu 3a onun mukn (Ep)

a) Q = —o—

Sapd
_ MagppKago
6)Q = .
20
A(A)O
B = —
) Q >
I) IpH HATMYHUH HECKOJBLKMX UCTOYHUKOB JUCCUTIANUK dHeprun Qy = ?:1 Q;

3n1ech wy — Pe30HaHCHas 4acToTa, Aw — pe3kocTs 4yacToT Ha ypoBHe 0,707 W pe30HAHCHOMN
KpHBOM.

11. Kakum 00pa3oM KOMIIEHCHPYETCS BIHUSHHUE TEMIEpaTyphl Ha IOKa3aHUS MEMOpPaHHOTO
JaT4nKa JaBJICHUS?

a) UCIIOJIb3YIOTCS COCTaBHbIE MEMOpaHbI C MPOTUBOMOI0KHBIMU 3HaueHUsIMH TKC;

0) OyKBaJIbHO PSA0M M3rOTAaBJIMBAIOTCS JIBa OJAMHAKOBBIX JAaTUMKA JIABJICHHUS: OJUH C OTKPBITOM
BHEULIHEMY JaBJICHHUIO MEMOPaHOM;

B) dYepe3 MeMOpaHy TMpOIYyCKAalOT IOCTOSHHBIA TOK, 3Has TeMIepaTypHbIi Ko3dduuueHt
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COTPOTUBIICHUS BEIUYUCIISIIOT MOMPABKY;
) MNpUd M3MEHEHUU TEMIIepaTypbl HU3MEHSAIOTCS TE€OMETPUYECKHE pa3Mephbl, BO3HUKAIOT
MEXaHUYECKUE HATMPSDKEHUS, U3MEPSISt KOTOPBIE MOKHO BBIUUCIUTD MOMPABKY.

12. [110cKMe KOHAEHCATOPHI C OJHOM MOIBHKHOM 0OKIIAIKON UCTIONb3YIOTCS:
a) B Ka4eCTBE JIaTYMKa TEMIIepaTyphl;

0) B KAYECTBE AJIEKTPOCTATUYECKOTO JIBUTATEIS;

B) B KaueCTBE JaTYMKa MEXaHUYECKUX HAIPSKEHUH;

') B KQUeCTBE AaTYMKa U3MEHEHUS AUAJIEKTPUUECKON IPOHUIIAEMOCTH.

13. B xadecTB ceHcOpa TeMIepaTypsl UCTIOJIb3YIOTCS:

a) TePMOPE3UCTOPHI;

0) siBnenue llenbThe;

B) U3MEHEHHUE pa3Mepa TeJl P U3MEHEHUU TeMIIEPaTyphl;

') ©3MEHEHHE COMPOTHBIICHHUS METAJIIOB IIPY U3MEHEHUHU TEMIIEPATYPHI.

14. B mnacrosimee Bpemsi pa3paboTaHO OOJIBIIOE KOJIMYECTBO MUKPOMEXAHWYECKHX KIIOUEH,
U3rOTaBIMBAEMBIX M3 aTOMUHMA W 305i0Ta. KakoBa IyiaBHas NpUYMHA OTPAHUYEHUS MaKCHUMAaJIbHOMN
9acTOTHI CpadATHIBAHMSI TAKUX KITFOUEH?

a) Macca;

0) MOMEHT UHEPLIMU CEYECHMUS,;

B) 3G (DEKT 3aTunaHus;

T') MaJIblid KOO PHUIUEHT yIIPyTrOCTH.

15. Kakoe W3 TpHUBENEHHBIX HIKE CYXICHHHA CIPABEUIMBO IS BOJIOKOHHBIX OINTHYECKUX
rupockornos (BOTI')?

a) a¢pdexr Canbsika, Ha OCHOBE KoToporo paboraror BOI', o0ycnoBiieH pa3HON CKOPOCTBIO
CBETOBOTO JIyYa 10 HaMpaBJICHHUIO BpallleHUs T1aT(HOPMBI U MPOTUB HAIIPABIICHUS BPAILlCHUS

0) BpeMs 3ama3blBaHUsl CBETOBOTO JIy4a, JBUXKYILIETOCs 110 HAPaBICHUIO BpallleHUs I1J1aTPOPMBI

. 4nR§Q

C YIJIOBOM CKOPOCTBIO {2, TI0 OTHOIIEHUIO K JIy4y JBWKYLIEMYCS €My HaBcTpedy, AT = Q2 o Te Ry —
pasuyc Kpyra, B KOTOPOM JBHXKYTCs CBeTOBble syun; C — ckopocTh cBeTa. Bpems AT msmepsiercs ¢
MIOMOIIBIO ATOMHBIX (II€3UEBBIX) YACOB.

B) AT um3Mepsercs Mo CABUTY MHTep(EpeHLMOHHOM KapTUHBI OTHOCHUTEIHHO HENOJIBHKHOM
1aT(HOPMBI;

r) B BOI" cBeToBbI€ J1yun He 0053aTE€IBHO JOJIKHBI OBITh KOT€PEHTHBIMHU.

OtBert: B

16. Kakoe siBjIeHHE UCTIONB3YeTCS JIJIsl PETUCTPAIIMU BHEIITHETO MO ?

a) cwia Amrepa;

0) apdext Xomna,

B) TUTAHTCKOE MarHUTHOE CONPOTUBIICHUE;

') U3BMEHEHHE COMTPOTHBIICHUS TPOBOTHUKOB B MArHUTHOM TIOJIE.

17. KakoBa ¢uznueckas npupoia TMraHTCKOro MarHuTHoro conpotusiieHus (I'MC)?

a) YBEIIMUYEHUE JIEKTPUUECKOTIO CONPOTUBIIEHNUS IPOBOJAHUKOB B MArHUTHOM IIOJIE;

6) cyrb 'MC B uepenoBaHuu TOHKUX ()€PPOMArHUTHBIX U HEMAarHUTHBIX CIIOEB;

B) CONPOTHUBJICHHE TOHKMX MAarHUTHBIX CJIOEB 3aBUCUT OT B3aUMHOW HaMarHMYE€HHOCTH
AJIEKTPOHOB: MpHU MapajIeIbHOM OPHUEHTALMU CIUHOB AJIEKTPOHOB CONPOTHBJICHHE MHUHHUMAJIbHO, MpPU
aHTUNAapaJUIENbHON — MAKCUMAJIbHO;

r) I'MC Bo3HHKaeT TOJNBKO TIpU MPOTEKAHWM TOKA TMEPHEHAUKYISIPHO IUIOCKOCTH
(beppOMarHuTHHIX CIOEB.

18. Kakoe U3 npuBENEHHBIX HUKE YTBEPKIACHUIN XapakTepU3yeT MUKPOMEXaHUUECKUH THPOCKOII
KaMEepTOHHOTO Tuma?
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a) uHepuuoHHble Macchl (M) komeGmiorcs B mpotuBo(dase BIOIb OCH X B IUIOCKOCTH YX.
Boznukaromnue nmpu sTom critbl Kopronuca 3actabisior UM kone6aTbest BOKPYT OCH Y.

0) cunbl Kopuonuca BO3HUKAIOT el Tu1atopma rupocKora HaUMHAET BPAIlaThCs BOKPYT OCH Y;
C YIJIOBOM cKOpocThio Q, o1 AeiicTBreM 3TuX ¢l UM KoneOroTCs B TIIOCKOCTH ZX;

B) 0 yacToTe BpatieHus ) CyasT 1o u3MEHEHUI0 CKopocTH kojebanuit UM Bronb oc x;

r) konebanus UM BAoab OCH X IPOUCXOAAT O ACHCTBUEM IIbE€30ABUTATEIEH.

19. VkaxuTe npaBWIbHBIE YTBEPXKJIEHUS, KacarollMecs NpUHLUNA padoTbl U KOHCTPYKLMH
ra3oBOro xpomarorpada.

a) COCTaB CMECH ra30BOM MPOOBI OMpEAETSIeTCs C MOMOIIBIO XUMHUYECKUX PEaKInii;

0) OCHOBHOH JAeTanplo Xxpomarorpada sBIsSeTCs KalWUIIpHas cucTeMa, MPeACTaBIstomas cooon
KaHaBKy riyouHoi 40 MM, mmpuaoit 200 MKM, AnuHOM 1,5 M, BBITpaBieHHYI0 B KpeMHHHU. Pa3nenenue
ra3oB B O3TOW KaHaBKe OOYCIOBJIEHO pasziauuueM B Ko3((uLueHTax BHYTPEHHEro TPEHHs TIa30B,
BXOJIAIIUX B COCTaB CMECH;

B) yeM OoJibllle TPEHUE, TEM MEUIEHHEee ABMIKETCS Ta3, TeM IMO3Ke OH OyAeT NMpOXOIUTh Yepe3
BBIXOJIHO€ OTBEPCTUE — UIACHTH(PHKALNS T'a3a MPOUCXOIUT [0 BPEMEHHU IPOXOKACHUS Ta3a;

r) 4eMm OoJjbllleé TpeHHE, TEM MEHbIIE CKOpPOCTh JABMXKEHMsI raza MHMO TEpPMOpPE3HCTOpa,
PAacIoyI0KEHHOTO BOJU3U BBIXOAHOTO OTBEPCTHS, TEM MEHBIIIE TEMIIEpAaTypa TEPMOPE3UCTOPA.

20. YkaxuTe BEpHOE YTBEP)KICHHE, KaCAIOIIEeCsl IEKTPOCTATHUECKOTO0 MUKPOHACOCA.

a) HACOC MPUTOJICH TOJIBKO JIJIS IIEPEKAYKH MOJISIPHBIX )KUKOCTEH;

0) st paboThI Hacoca TPeOyeTCs OTHOPOAHOE IIIEKTPUICCKOE TIOJIE;

B) 17151 paboThI Hacoca TpedyeTcs IepeMeHHoe HanpsbkeHue yactoton = 1000y,

) HAacoC MPUrOAEH JUIsl MEepeKauku HEMOJSPHBIX JKUJIKOCTEM C MallbiIM 3HaYeHHEM
JMBJICKTPUIECKOM MPOHUIIAEMOCTH.

14.1.2. Dx3aMeHallMOHHbIE BOIPOCHI

1. OOBbsicHUTE 3aKOHBI IPONIOPLIMOHAIBHON MUHHATIOPU3ALIUH.

2. Tenzopesuctopsl u ux npumenenue B MCT.

3. MuKpoMexaHHUECKHE KITIOYH.

4. I1pe3021€KTpUUECKNE MUKPOIBUTATEIIH.

5. Bo3moxHBIE  NpPUMEHEHMsS]  DJIEKTPOCTaTUYECKMX  JUAJIEKTPUYECKHX  IIJIaHAPHBIX
MUKPOJIBUTaTENEH.

6. TexHosorus 00beMHON MUKPOOOPAOOTKH.

7. BOJIOKOHHBIN ONTUYECKUH THPOCKOIL.

8. MUMPs u SUMMIT - texHonoruu.

9. EMKOCTHBIE TaTYMKH ITEPEMEILEHUN.

10. MukpomMexaHu4ecKue rTupoCKOIBI.

11. IInpoanexTpuueckue JaTYNKH U3ITy4EHUSI.

12. YerpoiicTBo ¥ puHIMI paboThI ra30BOro Xxpomarorpadga.

13. DddexT 3eebeka kak AaTUYMK TEMIEPATYpBhI.

14. TIbe30pe3UCTUBHBIN U ANEKTPOCTATUYECKUI aKTIOATOPHI.

15. OcoGeHHOCTH JeicTBUS CUIT TPEHUS B MUKPO- U HaHOAMana3zoHe pa3mepoB snemMeHToB MCT.

16. aTerpanbHbie MUKpPO3EpKaa.

17. JIByXKOJUIEKTOPHBI MarHUTOTPAH3UCTOP.

18. ITosrynpOBOJHUKOBBIE CEHCOPBI TEMITEPATYPHI.

19. DnexTpocTarnyeckue BO3AYIIHbIE TNIAHAPHBIE MUKPOBUTATEIH.

20. B3aumHas cBA3b GU3NYECKUX CBOMCTB U SIBJICHUN B KpUCTALIaX.

14.1.3. Tembl 10KI1210B
1. UuTerpanbHoe MUKpOMeXaHudeckoe perne. Pacuer 4acToThl cpabaTbiBaHUS pedie.
2. Mukpo3sepkana ¢ 3J€KTpOCTATHYECKUMU aKTI0AaTOPaMHU.
3. Mukpo3epkaia ¢ rpeOeHYaTBIMU 3JIEKTPOCTATHUECKUMH aKTIOATOPAMH.
4. IInanapHbI€ ANEKTPOCTATHYECKUE MUKPOBUTATEIIH.
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5. [InanapHbi€ 3MEKTPOIBUTATENN HA OCHOBE TOHKUX CErHETORJIEKTPUUYECKUX TICHOK.
6. [Tpe30pe3uCcTUBHBIE U MMHE303TEKTPUUECKHUE YYBCTBUTEIbHBIC DJIEMEHTHI.

7. EMKOCTHBIE€ YyBCTBUTEIbHBIE DJIEMEHTHI.

8. UyBCTBUTENBHBIC AIIEMEHTHI Ha TOBEPXHOCTHBIX aKyCTUYECKUX BOJHAX.

9. CeHcopsl TeMnepaTypbl Ha OCHOBE TepMOIap.

10. CeHcopbsl MarHUTHOTO TOJIA.

11.Cencopsl yriioBbix ckopocteil. MukpoMexaHM4eCKue CEHCOPHI YIIIOBBIX CKOPOCTEH.
12. BoJIOKOHHO-ONTUYECKHUI THPOCKOTI.

13. MukpomexaHuyeckue akcesnepoMerpsl L-tuma.

14. MukpoMexaHudecKue akcenepomMeTpsl R-Turma.

15. AkcenepoMeTpbl C HarpeBaeMou MJIACTUHON U ¢ HarPeBaEMbIM I'a30M.

16. IHIyKTUBHBIE 3JIEMEHTBI MUKPOCXEM, HHAYKTOPHI U3 JIMAHPOB.

14.1.4. TeMbI OIPOCOB HA 3aAHATHAX

Ocnosnble noHaTusd MCT. Ilpunnunuansaoe orianune uzaennii MCT oT MHTErpajIbHbIX CXEM.

CeHcopsl TeMneparypsl, AaBICHUS, MATHUTHOTO MOJIs1, YIJIOBBIX CKOPOCTEH.

MuKpOMEXaHUYECKHE aKCEIEepOMETPhl L-ThIla, MUKpOMEXaHMYECKue akcenepomerpsl R-twhma.
AKcenepomMeTpsl ¢ HarpeBaTelIbHON IIJIACTUHOM, aKCEJIEPOMETPHI C HAIPEBATEIbHBIM I'a30M.

AxTroaropssie anemenTel MCT. Mukpomexannueckue Kirodn. MIHTerpanbHbie MUKpO3EpKaa.

[Tbe30pe3uCTUBHBIE U MbE303JIEKTPUUECKHE YyBCTBUTENbHBIE 3JeMeHThl (UD). Pezonancusie YD,
UD na moBepXHOCTHBIX akycTuueckux BoiHax ([TAB).

['upockomnbl:  BOJIOKOHHO-ONTUYECKUM THPOCKON, MHUKPOMEXAHUYECKHM CEHCOp  YIVIOBBIX
CKOpPOCTEH.

HHTerpanbHble MUKPOABUTATENN. DIIEKTPOCTATUUECKUE TIIIaHAPHBIE MUKPOBUTATEIH.

14.1.5. Tembl 1a00paTOPHBIX PadoOT
HccnenoBanne KOHCTPYKIIMU B XapaKTEPUCTHK CTPYHHOTO aKCeJIepOMeTpa
HccnenoBanue JMHAMUYECKUX XapaKTEPUCTHK KaHTHIICBEpa

14.2. TpeGoBaHus K OLIEHOYHBIM MATEPHAJIAM ISl JIMI ¢ OTPAHUYEHHBIMHU BO3MOKHOCTAMM
310POBbSI H HHBAJINI0B
Hnst nui ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSI M HMHBAJIWJOB TPEIYCMOTPEHBI
JIOTIOTHUTEJBHBIE OLIEHOYHbIE MaTepHallbl, IEPeUeHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabnuna 14 — JlonmonHUTENbHBIE MAaTEPUANIBI OIICHUBAHUSI IS JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
310POBBSI U UHBAIIUJIOB

Kareropun Buipl 10MOTHUTENBHBIX OLIEHOYHBIX @DOopMBI KOHTPOJISI U OLIEHKH
o0yyJaromuxcs MaTepHaloB pe3yJIbTaTOB O0yUYEHUS

TecThl, TMCbMEHHBIE CAMOCTOSITEIIbHBIE
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

C HapyleHusIMU
ciyxa

[IpenMy1ieCTBEHHO MUCbMEHHAs
IIPOBEpPKa

C napymenusimu | CobeceioBaHue 10 BOIIpocaM K 3aueTy, | IIpenmyriecTBeHHO ycTHast MpoBepKa

3pEeHUs OIpOC IO TEPMUHAM (MHIMBUYaJIbHO)

C HapyuieHusIMH Pemenne nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTpPOJIbHBIE pa0OThI, MMCbMEHHBbIE | [IpeumyiecTBEHHO TUCTAaHIIMOHHBIMU
JBUTATEIbHOTO CaMOCTOSITeNIbHbIE paOOThI, BOIIPOCHI K METOIaMU

anmnapara 3auery

C orpannueHussMu 1o | TecTbl, MICbMEHHBIE CAMOCTOSTENBHbBIE [IpenmymiecTBEHHO IpOBEPKa
o01iemMe IMIUHCKUM paboThl, BOMPOCHI K 3a4ETY, METOJIaMU UCXOJS U3 COCTOSHUS
MOKa3aHUsAM KOHTPOJIbHBIE pabOTHI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeToanyecKkue peKOMeHIAHH 110 OLIEHOYHBIM MaTepHaJIaM /Uil JHUI ¢ OrPAHHYeHHbIMHU
BO3MOKHOCTSIMH 3/10POBbA U HHBAJIN0B
Jis naun ¢ OrpaHMYeHHBIMH BO3MOKHOCTSMH 3[I0POBbSI M HHBAJIUAOB IpeTyCMaTpUBACTCS
nocTymHas popMa IpeaocTaBIeHHs 3aIJaHI OIIEHOYHBIX CPENICTB, 8 IMEHHO:
- B IIeyaTHOI popme;
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- B IICYaTHOH (pOpMe C YBEITMUYCHHBIM HIPUPTOM;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTCHHS ACCHCTEHTOM 3a/IaHUS BCIYX;

- NPEOCTABIICHHUE 3aJaHHS C HCIIOJIb30BAaHUEM CYPIOTIEPEBO/IA.

JlumaM ¢ OrpaHUYEeHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAJIMIaM yBEIHMYMBACTCS BpEeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOIMPOCHL. Jlisi Takux oOy4aromuxcs IpeaycMaTpuBaeTcs
nocTymHas popMa IpeaocTaBlIeHHsI OTBETOB HA 3a]aHUs, a UMEHHO:

- MUCHhMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIYT aCCHCTEHTA,

- IpEeCTaBICHNUE OTBETOB YCTHO.

[Iporienypa olleHWUBaHHS pPE3YJITATOB OOYYEHHUS JIMII C OrPAaHUYECHHBIMH BO3MOKHOCTSIMHU
3I0pOBbSI ¥ MHBAJIHMJIOB 10 JMCLUUIUIMHE MPEAyCMaTpPUBAET NpeAOocTaBlieHue HMH(popMaruu B ¢Gopmax,
aJIaTHUPOBAHHBIX K OTPaHHYCHHSIM UX 3I0POBbS U BOCIIPHUSITUS MHPOPMAIIUH:

JI1s1 JIML ¢ HAPpYLIEeHUsIMH 3PeHHUs:

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA;

- B IICUYaTHOH OpME yBETUUYCHHBIM IIPH(PTOM.

JIJ1s1 1M1 ¢ HAPYUIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

- B IIEYAaTHOH (opme.

JI1s1 IM1 ¢ HAPYLIEHUSIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- B (hopMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B [1IeYaTHOM opme.

[Ipy HEOOXOMUMOCTH Il JIUI] C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBbSI W HHBAJIHNIOB
IpoIielypa OICHUBAHUS PE3YJIbTATOB 00YYCHHUSI MOXKET MTPOBOIUTHCS B HECKOJIBKO JTAIOB.
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