MuUHHCTEPCTBO HayKH U BbIciiero oopasoBanus Poccuiickoii ®egepanuu

®dejepaibHOE rOCYJapCTBeHHOe 0K/ PKeTHOe 00pa30BaTe/IbHOE YUPEeXKAEHHE BbICIIEro
oOpa3oBaHus

«APKYTCKHU HAIITMOHAJ/TbHBIN CCJIEJJOBATE/IbCKUN TEXHUUYECKUN
YHUBEPCUTET»

CrpykTypHOe nojipa3zesieHue «PU3NKu»

YTBEPXJEHA:
Ha 3aceflaHUU Kadepbl GU3UKU
ITpotokosn Nel3 ot 14 mapra 2025 .

Pabouas nporpaMma JHCLMILIMHBI

«DPU3NKA»

Hanpasnenue: 27.03.05 THHOBaTUKa

VIH>KeHepHbI MeHePKMEHT, CyIlepBal3uHI MHHOBALMU B He(pTerazoBou OTpaciu

Keamudukaims: bakanaBp

dopma 00yueHuUs: 3a0UHast

JloKyMeHT nojmnycaH MpoCcToi 3/1eKTPOHHOU JoKyMeHT nojnucaH NpoCTO 3/1eKTPOHHOU
TIO/ITUCHIO TIOJTIUCHIO

CocraBuresnb nporpammsbl: Peibapuyk Osbra YrBepaun: Konosanos Huxonaii [TeTpoBuu
BnagunuHoBHa Hara nognucanust: 17.06.2025

[ara nognucanus: 16.06.2025

I'opx Habopa — 2025

WpkyTtck, 2025 T.



1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 JucopuminHa «®u3uka» obecneunBaeT () OPMHPOBaHHME C/IEAYIOIHUX KOMIETeHIUH C
Y4€TOM MHAUKATOPOB UX JOCTH)KeHHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OIIK OC-1 CrniocobeH aHa/M3UpOBaTh 3a/lauu
npodeCCUOHA/IbHOM J1eATe/IbHOCTH Ha OCHOBE
TI0JIO>KEeHH, 3aKOHOB ¥ METOZIOB B 00/1aCTH MaTeMaTHKH,
eCTeCTBEeHHbIX U TeXHUYECKUX HayK

OIIK OC-1.2, OIIK OC-1.7

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CopepxaHue HHANKATOPA Pe3yabTaT 00yuyeHus
WHAUKATOpa

3HaTh 3aKOHbI U SIB/I€HUS
K/IAaCCUUeCKOM U PelSITUBUCTCKON
MeXaHUKH, OCHOBbI TEPMO/IMHAMUKH 1
CBOMCTBA 3/1eKTPUYECKOTO U
MarHUTHOTO T10J1eli; OCHOBHbIE
(v3ruecKrie BeJIMUMHbI U KOHCTaHTHI,
VX orpefiesieHre U eJUHULIbI
Vi3MepeHuUs.
YMeTb 1CM0/Ib30BaTh MOTy4YeHHbIe
CriocobeH MCI10/1b30BaTh 3HaHUS TPU 3alluTe 1ab0pPaTOPHBIX U
MaTepHasl MPOWJeHHbIX pa3/ie/ioB | MPaKTHUUeCKUX
(bY3MKM MU pelleHUH 3a/ia4y paboT, 3anchIBaTh OCHOBHbBIE
npodeCCUOHaIBHOM /1eATe/IbHOCTH | (POPMYJIbI NIPOM/IEHHBIX pas3/iesioB
(h13MKM, UCII0/Ib30BaTh (PH3NUeCKHe
3aKOHbI TIPY aHa/M3e 1 pelleHruu
nipobsieM ripodeccroHabHON
JesITe/IbHOCTH.
Bnagers MeTo/jaMu IpOBeZIeHUS
(r3nyecknx U3MepeHUid, MeTolaMu
KODPEKTHOU OL|eHKH
TOTPeLIHOCTel TIPY NPOBeleHUH
(h131UeCKOro sKCrneprMeHTa.
OIIK OC-1.7 CriocobOeH pUMeHSITh 3HaHUS 3HaTh TeOpHI0 KosiebaHWii ¥ BOJTH
(bU3UKY /17151 UHTepIipeTaLuu OCHOBBI BOJTHOBOM 1 KBAaHTOBOU
TeXHOJIOTMUeCKUX MPOLIeCCOB U | ONTHUKH, CTPOEHUe
sSIBJIEHUN aTOMOB, CBOWCTBA aTOMHOTIO s/ipa ¥
XapaKTepUCTUKU 3/IeMeHTapHbIX
yacTu.
YMeTb UCN0/1b30BaTh NOTyYeHHbIe
3HaHWs1 TIPM 3aluTe 1ab0paTOpHbIX U
MPaKTUYeCKUX
paboT, 3anMchIBaTh OCHOBHbIE
(hopMy/1bl IPOIEHHBIX pa3/esioB
(hU3MKH, UCII0/Ib30BaTh (PH3HYecKHe
3aKOHBI [IPU aHa/IM3€e U pelleHUH

OIIK OC-1.2




ripobJ/iem rpodeccroHaTbHOU
JesITeTbHOCTH.

BnaaeTs MeTO/laMU aHaM3a
(bu3nyecKux siBeHUN Ais
(hopMynMpoBaHUs U pellieHust
(bU3MKO-TeXHUYeCKUX 3a/lay U
TEXHOJIOTHUH TTPOEKTUPOBAHMUS B
COOTBETCTBUHU C

TeXHUYEeCKUM 3aZIaHHEeM B Oyryiiieit
nipodecCHOHATBHOM [J1esiTeTbHOCTH.

2 MecTo pauciMIuIMHbI B cTpyKType OOII

N3syuenue auciurumHbl «Pr3vKa» 0a3upyeTcst Ha pe3yJsibTaTaX OCBOEHMS CJIeYIOILINX
JUCLIATITUH/TIPDAKTUK: «MaremMaThKa»

HucuunivHa SIBJISIETCS TNpe/ilIeCTBYIOLeM ISt JVCLIUTUIVH/TIDAKTHK:
«MatepuanoBesieHue», «bypeHre HedTSHBIX U Ta30BbIX CKBaXXUH», «OCHOBBLI He(TerasoBoro
Jlena»,  «YTpaB/leHWe  KaueCTBOM B  He(Tera3oBoM  KOMIUIEKCe»,  «YTIpaB/eHHe
pecypcocbepexxeHrem», «JloObrua HedTH U rasa», «Pa3paboTka MeCTOPOXKA€HUHM He(TH U Ta3a»

3 O0beM AUCIHMILTHHbBI

O6Bem aucHMIUIMHLBL cocTaBasgeT — 8 3ET

TPpyA0eMKOCTh B aKafileMHUYeCKHX Yacax
(OpvH akaZieMrU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM
. aCTPOHOMHYECKOTO yaca)
Buj; yue0HOI padoThI Vaebn
Bcero BIM TOJT YueOHsbIii rog Ne 2
No 1

OO0111ast TPYZ0EMKOCTD
CLATUTHHb 288 144 144
AyauUTOpHBIe 3aHSTUS], B TOM 40 20 20
yHCse:

JIEKLINU 20 14 6

nabopatopHbie pabOThI 20 6 14

NpakTUYeCcKue/ceMrHapCcKue 0 0 0
3aHATHUSA
CamocrosiTenbHasi pabora (B
T.4. KypCOBOe 235 120 115
TIPOEKTHPOBaHUE)
TpynoemMKOCTb y 13 4 9
NIPOMEe)XYTOYHOM aTTeCcTaluu
Buz npomexxyTouHOM
aTTeCTaLK (MTOrOBOro 3aueT, JK3aMeH 3auer OK3aMeH
KOHTPOJIS 110 AUCLIUIIIUHE)

4 CTpyKTypa U co/iepKaHue JUCLUII/INHbI
4.1 CBojiHbIE JaHHbIE 110 COAEP)KaHHUIO AMCLUT/IUHBI

Yueousbrii rog Ne 1



Ne HaumeHoBaHue HEKHHHB"AM Ko““};{; HOH paﬁonﬁg (CEM) CPC dopma
n/n PasjeJia i Tembl Ko Ko Kou. Ko Terymero
JAUCLUILIMHBI Ne Yac. No Yac. Ne Yac. No Yac. KOHTPOJIA
1 2 3 4 5 6 7 8 9 10 11
dusnueckue 1,2, Oruer o
1 OCHOBBI MEXAHMIH. 1 2 1 2 3,5, 25 naboparop
DJIeMeHTbI o
6,7 Ho¥ pabore
KUHEMaTUKU
dusnueckue
OCHOBBI MeXaHUKH.
2 Iunamuika. Paborta 2 2 2,4, 16 Koutpostbs
7 ast pabora
Y SHEPTUsl. 3aKOHBI
COXpaHeHHUs
MonekynspHast
¢r3vka u 1, 3, Ortuert Mo
3 TepMOAVHAMHKa. 3 2 2 2 5, 6, 17 naboparop
Cratuctuueckue 7 Ho¥ pabore
pacrpe/iesieHusl.
MonekynsapHas
V3MKa U
4 ?epMOAI/IHaMI/IKa.O 4 1 2,4 16 Konrpos
7 ast pabora
CHOBBI
TEePMOJMHAMUKHU.
MonekynspHas
¢usmKa u
TEePMO/TUHAMUKA.
spneria KonTponbH
5 repeHoca. 5 1 2,7 12
ast pabota
®da30Bble
paBHOBeCHs U
(hazoBbIe
TIpeBpaIleHwsl.
DJIEKTPAUYECTBO U
MarHeTHusM. KoOHTpOTbH
6 DJIeKTpUUecKoe 6 3 2,7 14
ast pabora
ToJie B BaKyyMe U
BelllecTBe
DJIeKTPUUECTBO U
MarHeTH3M. 1, 3, Ortuer 1o
7 TTocTosTHHBIH 7 3 3 2 4,5, 20 yaboparop
3/IeKTPUYUECKUH 6,7 HO¥ pabote
TOK.
IIpomesxyTouHas 4 3auer
aTTecTalus
Bcero 14 6 124
YueOHbIH rof Ne 2
No HaumeHoBaHue HeKL[I/II/IB“an KOHT?; HoH pa60T11,113 (CEM) CPC dopma
wa | B e | N | Ko [y [ Kon |y [ Ken [ TR
AAHCIL - Yac. B Yac. B Yac. B Yac. P
1 2 3 4 5 6 7 8 9 10 11
DJIEKTPUUECTBO U 1,2,
MarHeTH3M. 3,4, Oruer nio
1 MarxuTHoe 1oe. 1 2 1 > 5, 6, 28 na? oparop
- Ho pabore
2 dusuka 2 1 2,7 12 KonTponeH
Ko/ie0aHui. ast pabota
Kunematurka




rapMOHUYECKUX
KosiebaHWH.
3aryxaroLye u
BBIHY)KZI€HHbIE
KoJiebaHusl.
[TepeMeHHBIH TOK.

®dusrKa BOJH.
BosHoBEIe
TIPOLIECCHI.

3 Bonnogas ontuka.
DJIEKTPOMAarHUTHbI
€ BOJIHBI B
BeLLeCTBe.

-

Otuer 1o
28 sabopaTop
Ho¥ pabore

-

U1 W
- NN

KganToBas
¢usmKa.
KBaHTOBast onTuka

-

Ortuet no
28 naboparop
HOM pabore

-

Ulw e
Ia= N

DeMeHThI
KBaHTOBOI

5 CTaTHUCTHUKHU U
(hU3UKM TBEpAOTO
Tesa

KoHnTponbH
ast pabora

du3rKa aTOMHOTO
spa.

KoHnTponbH

2,7 | 11
ast pabota

IIpomexyTouHas
aTTecTalys

9 OK3aMeH

Bcero

14 124

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHH

YueousbIii rog Ne 1

Ne Tema

KpaTKOE coaepKaHue

KHMHeMATHUKU

1 dusnueckrie 0CHOBBI
MeXaHUKU. DJ1eMeHThI

dusnueckue Mojie/i. KuHeMaTHueCcKoe OmnrcaHue
JIBU)KEHUS - BeKTOPHBIM, KOOPAWUHATHBIN U
eCTeCTBEeHHbIH Cr1ocobbl orrcanusi. CKOpOCTb,
YCKOpeHUe, HOpMaJIbHOe U TaHTeHLha/IbHOe
YCKOPEeHUsI. YTJI0Basi CKOPOCTb U YTJIOBOE YCKOPEHMeE.

TepMOJMHAMHUKA.
CrarucTtuyeckue
pacnpeienieHus.

2 dusruecKre 0CHOBBI nHaMuKa IocCTyraTe/IbHOTO YU BpalaTe/ibHOI0
MeXaHUKU. [TrnHamuKa. JIBIDKEHHS MaTepruaibHOM TOUKU U TBEPJOTO Tesa.
Pabota u sHeprusi. Buzbl B3aumoielicTBUM B TPUPOZe. 3aKOHbI
3aKOHBI COXpaHeHus W3MEeHeHUs U COXPaHeH!s UMITy/IbCa U MOMeHTa
HMITyJIbCa /I CUCTeMbl MaTepHalbHbIX ToueK. Pabora
Y KMHeTU4YeCKasi SHeprysi MaTepruaaTbHOU TOUKH.
MorrHocTb. PaboTa ¥ KUHeTUYeCKasi SHEPTHst
BpalllaTe/IbHOr'O JABWKEHUS TBeporo Tesia.
[ToreHumnanbHas s3Heprus. MoMeHT uHepLUu. Teopema
[IITeitHepa.
3 MonekynisipHast pusvka u | TersioBoe JBU>KeHUe. Y paBHEHUsI COCTOSTHUS.

BryTpeHHss 3Heprus. YpaBHeHUe COCTOSTHUSA
yjeanbHOro rasa. OcHoBHoe ypaBHeHue MKT.
[ToHsATHE O BEpPOSITHOCTH U (PYHKLIMM paciipe/iesieHusl.
Pacnipeenenue Makcsesia. Pacrtipesenenue
Bonbimana. bapomerpuueckast popmysa. 3aKOHbI
(r3ruecKoil KUHeTUKHU. BSI3KOCTh ra3oB 1
JKUJIKOCTEH
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4 MonekyssipHast ¢pusuka u | ObpaTtrmble 1 HeoOpaTHUMBbIe TEIJIOBbIE ITPOLECCHI.
TepMoguHamMuka.OcHoBbl | Teruiossle riporieccel. [Tepsoe Hayao
TepPMOJUHAMUKHU. TepMOoZAUHaMUKU. [IpuMeHeHHe repBOro Havana

TepMOJMHAMUKU K U30IpoLieccaM. DHTponus. Bropoe
HayaJI0 TePMOJUHAMUKHU.

5 MonekynisipHas pusvka u | fABnenus: auddy3un, TeryiIonpoBOAHOCTU U
TepMOJUHAMHUKa. BHyTpeHHero TpeHus. Kosdduiments gudpdysun u
SBnenus nepeHoca. TeIJIONPOBOAHOCTH. BA3KOCTb ra3oB U )XUAKOCTEM.
da30Bble paBHOBECUS U [ukn KapHo. Makcumanbhsbii KIT/I TermoBon
(ha3oBble MpeBpallleHysl. | MallWHbL. Terni0eMKOCTb MHOI0aTOMHBIX Ia30B.

TpeTbe Haua/0 TepMOJAUHAMUKM. PeasibHble rasbl.
YpaBHeHue Ban-nep-Baasnbca.

6 OJIeKTPUYECTBO U 3akoH KysioHa. XapakTepuCTHUKU
MarHeTH3M. 3JIEKTPOCTAaTUYeCKOr0 I0JIs: HAallPSDKeHHOCTh U
OneKTprUYecKoe IoJie B noteHuyasn. Cesi3b MeXy HalpsUKeHHOCTBIO U
BaKyyMe U BelljeCTBe noteH{anoM. Criocobbl pacueTra XapakTepUCTUK

3/IeKTPOCTaTUYeCKOro I0JIsA: a)IPUHLIUII
cymneprio3uniyy, 6) Teopema I"aycca, B) Teopema o
LIMPKYJISILIMU BEKTOpa HaNpPsKeHHOCTH.

7 DJIEKTPUYECTBO U [IpoBOHMKY B 3/1IeKTPOCTATUYECKOM I10JI€.

MarHeTu3Mm. [10CTOSHHBIM
3/1eKTPUYECKUil TOK.

OrnipeziesieHre HaNpsHKEHHOCTU BHYTPHU U BHe
npoBoAHUKa. KoHeHcaTophl. DJIeKTPUYECKOe TToJie B
BeljecTBe. [In3/1eKTPpUKU. DNeKTpUYeCKUI JUTI0Ib.
Teopema Octporpazckoro-I'aycca.3akoHel Oma v
Ixoynsi-JIeHlla B UHTerpaibHOU U
muddepenranbHON Gpopmax. OO0OIIeHHBIN 3aKOH
Owma. ITpaBuna Kupxroda.

YueOHbIi roj Ne 2

Ne Tema Kpartkoe copep:xanue
1 OJIEKTPUYECTBO U OcHOBHBIE XapaKTepUCTUKU MAarHUTHOTO I10JIA:
MarHeTtvs3Mm. MarHuTHOe | BEKTOpP MarHUTHOM UHAYKLIMY U MarHUTHbBIN TTOTOK.
roJe. ITpuHuun cynepno3sunuu. 3akoH buo-Casapa-
Jlannaca. TeopemMa 0 LMPKYJIALIMA BEKTOPA UHAYKLIUA
MarHuTHoro nosis. Cuna Jlopexua. Cuia Amriepa.
SiBneHye 31eKTPOMarHUTHOW MHAYKLUMA. OTbITHI
2 du3rka KonebaHUH. [TousATHE O KOIEbaTE/TBHBIX TTPOIeccax. AMIUIUTY/A,
Kunematuka KpyroBasi 4acToTa, (pa3a rapMOHHUYeCKUX KojiebaHMiA.
rapMOHUYEeCKUX BekTopHble AuarpaMMsl. MaTteMaTiyeCcKui U
KonebaHuii. 3aTyxatomye | hbU3NUeCKANA MasiTHUKH, PY>KUHHBIN MasTHUK.
Y BbIHYK/|eHHbIe CBobOogHbIe 3aTyxatorye kKonebanus. Pe3oHaHc.
KosiebaHus1. [lepeMeHHbIN | 'apMOHUYECKUA OCLIA/ISITOP. AMIUIUTY/A U da3a npu
TOK. BBIHY)K/IEHHBIX Kojie0aHusiX. [lepeMeHHBIH TOK.
3 ®u3rka BoH. BosHoBbIe | BosHbl. 11710cKas cuHycovaanpHas BoHa. JnnHa

riporieccsl. BomHoBas
OTTHKA.
OJIEKTPOMAarHUTHbIE
BOJIHBI B BellleCTBe.

BOJIHBI, BOJTHOBOE UMCJ/I0. DHEpPrusi BOJIHBI.
OpHomepHOe BOTHOBOe ypaBHeHHe. J(deKT
Horuiepa. 3ByK. [1y10cKue 371eKTpOMarHuTHbIE BOJIHBI.
[Monsipusaiius BoaH. IHTepdepeHLys.
Wnrtepdepennus BoaH. CriocoObI MoTyyeHust
KOrepeHTHbIX UCTOUHHKOB CBeTa: onbIT FOHra,
3epKajio 1 ounpusMa PpeHesisi, Kojblla HbI0TOHA.
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Iudpakius BoaH. [Tpuniun [MoiireHca-Ppeners.
Hudpakims @penens. AudpaklMoHHas peleTka.
Pacnipoctpanenue cBeta B BelllecTBe. [lucriepcus
cBeta. [Torsowenue ceera. [lonsipusanys ceera.
[Tonsipy3alys BOJIH IPU OTpayKeHUU. 3aKoH Mautroca.

KBanToBas ¢husuka.
KBaHTOBAas orTHKa

[TpoTuBOpeuns Knaccuueckon HGU3uKu.
OKcrepuMeHTalbHOe 000CHOBaHME OCHOBHBIX UIeH
KBaHTOBOM Teopuu. [Ipo6/ieMbl U3TyUeHus: UepHOTO
Tesna. DHePrus U UMITYJ/IbC CBETOBBIX KBAHTOB.
®otorddexT. Ipdekt Komnrona. CooTHOIIEHUS
HeorpeZiesieHHOCTel. BosiHOBasi hyHKIMS, ee
CTaTUCTUYECKUI

cMbIc/I. KBaHTOBBIE COCTOSTHUSL U ypaBHEHUE
[Ipegunrepa. ['unote3a ae bpotins.. KopryckysipHo-
BOJIHOBOM [JTyasiM3M.

DJIeMeHThI KBaHTOBOI
CTaTUCTUKU U HU3UKU
TBEPJIOTO TeJia

ITonsiTWe 0 KBAaHTOBBIX CTAaTUCTUKaX Pepmu-/Irpaka u
bo3ze-DOiiHTeliHa. CTpoeHye KpUcTanioB OOHOHBI.
TernoBble CBONMCTBA TBEP/IbIX TeJl. DNeKTpUUecKre 1
MarHWTHbIe CBOMCTBA TBEP/BIX TeJl.

du3uKa aTOMHOI0 f7pa.

OcHOBBI sifiepHOU (PU3MKH. ATOMHOE SpO.
Papnomerpusi. PaiioakTUBHOCTB. 3aKOHBI
PaZiIM0aKTUBHOTIO pacnaza fAzepHble peakiyu.
[Tpo6nembl coBpeMeHHOM ¢pu3rku. CoBpeMeHHast
dbu3nyeckas KapTviHa MUpa.

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

YueoOusbrii rog Ne 1

. Koi-Bo akajeMuueckux
Ne HaumeHoBaHHe /1a00paTOPHO PadoTHI
4acoB

1 OripefiesieHre yCKOpeHUst CBOOOTHOTO TafIeHus C ’

TIOMOLIbI0 MaTEMaTUYECKOr0 MasgTHHKA
) Onpegenenve K03 duieHTa JuHaAMUUeCKOH 9

BA3KOCTU )KUAKOCTU MeTo/ioM CTOKCa.
3 Ornpepenenue HEeHM3BECTHBIX COTPOTHMB/IEHUU NTPU ’

TIOMOLIY MOCTOBOM CXeMbI

YueOHbIi roj Ne 2

. Ko1-B0 akapgeMuueckux
Ne HaumeHoBaHue 1abopaTopHOil padoThl
4acoB
1 OrnpesenieHre rOPU30HTAILHOM COCTABJISIOLEN 5
HaNpsPKeHHOCTW MarHUTHOT'O NOJ1s1 3eM/IN
? W3yyeHue nosisipu3aliuu CBeTa u 5
JKCIepUMeHTa/IbHasi MpoBepKa 3aKkoHa Masroca
3 W3yyeHuie 3aKOHOB BHell1Hero poto3ddexra 4

4.4 TlepeueHb NPAKTHYECKUX 3aHATHH

[TpakTHUeCcKUX 3aHATHI He MpeyCMOTPEHO




4.5 CamocrosiTes1bHasi padora

YueousbIii rog Ne 1

Kos-Bo dKadJleMHUUYeCKHuX

Ne Bup CPC
4acoB

BeIrosiHeHNe KOMITBIOTEPHBIX SKCIIEPUMEHTOB U
1 KOMITBIOTEPHBIX J1ab0paTOPHBIX PaboT B 9
JUCTaHLMOHHOM peKUMe

KoHtposibHast paboTa A/1si CTYZeHTOB 3a0YHOU
dbopMbI 00yUeHHST

N

OdopmiieHre 0TYETOB TI0 J1TaOOPaTOPHBIM U
MTPAKTHUYECKUM paboTam

ITogroroBka K 3auéty

[ToaroTOBKA K IPAaKTUYECKUM 3aHSTHSIM
(y1abopaTopHbIM paboTam)

IToaroToBKa K cjjaue M 3aiuTe OTYETOB

N Ul |~ W

ITpopaboTKa pa3ie/ioB TeOpPeTHUYECKOr0 MaTepuasia 45

YueOHbIi roj Ne 2

Ko/1-Bo akajeMu4ecKHX

Ne Bupg CPC
4acoB

BhbinonHeHne KOMIbIOTEPHBIX SKCIIEPUMEHTOB U
1 KOMITBIOTEPHBIX JIabOpaTOPHBIX PaboT B 9
JUCTaHIJMOHHOM peXXUMe

KonTponbHast pabora /151 CTYA€HTOB 3a0YHON

2 27
dhopMbI 00yUeHHsT

3 OdopmsieHre 0TYETOB 110 J1aOOPaTOPHBIM U 6
TIPAKTHUYECKUM paboTam

4 [ToAroToBKa K MPaKTUYECKUM 3aHSITUSIM 12
(1abopaTopHBEIM paboTam)

5 IToAroToOBKa K Cc/laye U 3alluTe OTUEeTOB 12

6 [ToaroroBka K 5K3aMeHy 9

7 ITpopaboTKa pa3/ie/ioB TeOPeTUUECKOI0 MaTepuasia 40

B xofie npoBesieHNs 3aHATUI 110 JUCLMIUIMHE UCIIOJIb3YIOTCS C/IeyIOIlie UHTePaKTUBHbIe
MeTozbl 00yuenusi: [luckyccusi, KoMmrbtoTepHblie cumyisitiyy, BebuHap

5 IlepeueHb yueOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUTLTMHBI
5.1 MeToanueckue yKa3aHHUA /1A 00yYarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToauueckue yKa3aHus Jjis 00yUJaroIuxcs o jadbopaTopHbIM paboTam:

1. ®usuka. JTabopaTopHbie paboThI : METOAUUECKHE YKa3aHUS 110 BBITIOJTHEHUIO
nabopaTopHbIX pabot /s 3a0uHoro ¢akyssTera / VIpKyT. roc. TexH. yH-T; cocT. B. U.
Mlenun. Y. 1, 2009. - 64 c.

2. Illermmu B. Y. dusuka : nabopatopHsiii npakTukym / B. W. Illenun, 2017. - 131 c.

5.1.2 MeTtouuecKue yKa3aHus AJIsl 00yJaromuxcs Mo CaMoCTOsITe/IbHOI padoTe:



OneKTpoHHbIN Kypc «Pusnka 1 Kypc. 3aouHoe» ([IucraHioHHas cucrema Moodle) :
oduty. caut. — URL: https://el.istu.edu/course/view.php?id=3596

OnekTpoHHbIM Kypc «Pusuka 1 Kypc. 3aouHoe» ([JuctaHumonHas cuctrema Moodle) :
o¢ury. caiit. — URL: https://el.istu.edu/course/view.php?id=3582

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOUYHON aTTeCTalyuy Mo JUCHHUIINHE

6.1 OneHouyHble cpeACTBa /IS IPOBEJAEeHUA TeKyIlero KOHTPOJIs
6.1.1 yueonsiii rop 1 | KonrposibHasi padota
OmnucaHue npoueaypsbl.

B coOTBeTCTBUM C yueOHBIM IJIaHOM [IJIsI CTYZEHTOB 3a04HOM (hOpMbI 00yUeHHs OIHAM U3 BU/IOB
00s13aTe/TbHBIX YUeOHBIX 3aJJaHUl SIB/ISIETCS BHITIOJTHEHYE /IBYX TTUChMEHHBIX KOHTPOJIbHBIX
paboT 3a cemecTp 10 BapuaHTy. KoHTposibHast paboTa BIMOHSAETCS B COOTBETCTBUU C
BapUaHTOM, HOMep KOTOPOT0 COOTBETCTBYeT ABYM TOCTIeJHUM IjdpaM B 3aUeTHON KHIKKE.
BrimosiTHeHre KOHTPOJTBHBIX paboT MIPOMCXOAUT TOJILKO TIOC/Ie TIOJTHOTO U3YUeHUs
TeOpPeTUYeCKOTr0 MaTepuarsa U Mo3BOJIsIeT CTY/IeHTY TIPOBEPUThL YPOBEHb CBOEU
1oAroTOBKU.OTBETHI Ha KOHTPOJ/IbHbBIE BOMPOCHI JOJDKHBI OBITh IaHbI B COOTBETCTBHU C
3a/laHHeM, SICHO Y JJAKOHHUYHO.

KonTtposnbHast paboTa 0/pKHA BK/IIOUYATh B Ce0s1 CieyroIe YaCcTH: TUTY/IbHBIN JIUCT,
BBINMMCAHHOE COZlep)KaHue 3a/laHusl U Pa3BepHYTOe pellieHne, CITMCOK JIUTepaTyphl.
O/NeKTPOHHBIN BapUaHT METOAMUYECKUX YKa3aHWH K BBITOJIHEHUIO KOHTPOJIbHBIX paboT
TIpe/ICTaB/ieH B CUCTeMe IUCTaHIMOHHOTO 00yueHus Moodle.

KpuTepuu onjeHUBaHMA.

3aureHo:
Bemonnenue 70-100 % 3agaHuu
KOHTPOJIbHBIX PaboT.

He 3auteHo:
Bremonnenue menee 70 % 3azaHuii
KOHTPOJIbHBIX PaboT.

6.1.2 yueOHbIi rog 1 | OTuer mo J1abopaTopHOi padoTe
Omnucanue npoueaypsl.

JTabopaTopHble pabOThI BHIMOJTHSIETCS CTYZEHTaMU CAMOCTOSITE/IbHO COTJIACHO BapHaHTY,
TIO/TyYeHHOMY OT TIPero/iaBaTesisi 10 HOMepY 3a4eTHOW KHYWKKH. [I/Is yCIeIIHOTO BBITIOTHEHUST
nabopaTopHO paboThI CTYIeHTy HeOOXOAUMO:

1) pa3o6parhbCst B yCTPOWMCTBE YCTAaHOBKW UM MaKeTa; 2) UMeTh UeTKOe Npe/iCTaBlIeHUe O
TEOpHH M3yuaeMoro BOIIPOCa.

JlabopatopHasi paboTa CuMTaeTCs BHITIOTHEHHOM 110 KOHKPETHOW TeMe COT/IaCHO KaleH/[apHOMY
rpaduky yuebHoro nporiecca. [Ipu Beiro/iHeHNM 1Tab0PaTOPHBIX MIPeIoJaBaTesieM MPOBepsieTCs:
TIPaBWILHOCTD BBITIOJTHEHUS 3a/JaHUH, 3HaHUE TeOPETUYECKOr0 MaTeprasia HeoOX0UMOTO /ISt
BBITIO/THEHUs PabO0T, MPaBUJILHOCTL PACUETOB, TIPeIyCMOTPEHHBIX B PaboTe, a TaK)Ke YMeHHe
TIPUMEHSTh METO/IbI OLIEHKH MOTPEIIHOCTH U3MepeHUH.

KpuTtepun oneHUBaHus.



JlabopaTopHast paboTa CUMTaeTCs CITAHHOM, eC/in

- TIpe/IJIOXKEHHbIE 3a/JaHHST BBITIOIHEHBI TTPABUJILHO,

- pacueThl MPOBE/IEHbI BEPHO,

- TIPOBe/IeHa OL[eHKa TIOrPeLTHOCTA U3MepeHHH,

- TIOJITOTOBJIEH OTYET 110 J1abopaTOPHOM paboTe B COOTBETCTBUM C PEKOMEH/JALISAMH,
M3JI0’)KeHHBIMU B PYKOBO/ICTBe K JlabopaTopHoii pabore,

-TIpH 3all[MTe OTYeTa 10 1abopaTOpPHOM paboTe CTY/IEHTOM [IeMOHCTPUPYETCS 3HaHUe
TEOpeTUYEeCKOT0 MaTepuaia HeoOX0IUMOTO [1isl BBITIOJTHEHHS PaboT.

6.1.3 yue6HbIii rog 2 | KonTposibHast pabora
Omnucanue npoueaypsl.

B cooTBeTCTBUM C yueOHBIM TJIAaHOM [jIsI CTYAEHTOB 3a09HOU (hOpMbI 00yUeHHs OIHAM U3 BU/IOB
00s13aTeTbHBIX YUeOHBIX 3a/JaHUM SIB/ISIETCS BLITIOJTHEHHE IBYX MUCbMEHHBIX KOHTPOJIbHBIX
paboTt 3a cemecTp 110 BapuaHTy. KoHTposibHast paboTa BBITIOTHSETCS B COOTBETCTBUU C
BapHMaHTOM, HOMepP KOTOPOT'0 COOTBETCTBYET AIBYM TOC/IeZIHUM Li(dpaM B 3aUeTHOM KHIDKKE.
BbIrmosHeHHe KOHTPOJIbHBIX Pab0T TIPOMCXOIUT TOJIBKO TTOC/IE TIOJTHOTO U3yUeHUsT
TeOpPeTHUUeCKOro MaTepuasa U Mo3BOoJisieT CTY/IeHTY ITPOBEPUThL YPOBEHb CBOEH

1o AroToBKU. OTBEThI Ha KOHTPOJIbHBIE BOTIPOCHI JOJDKHBI OBbITh IaHbI B COOTBETCTBUH C
3a/laHyeM, SICHO Y JIAKOHUUHO.

KonTtposnpHast paboTa 0/pKHA BK/IIOYATh B Ce0s1 CieIyroIye YaCcTH: TUTY/IbHBIN JIUCT,
BBLITIMCAHHOE COojiepKaHue 3a/laHusI ¥ Pa3BePHYTOe pellleHre, CIIUCOK JTUTepaTyphl.
OD/eKTPOHHBIN BapUaHT METOANUECKUX YKa3aHUN K BBITTOJIHEHUIO KOHTPOJIbHBIX paboT
Tipe/iCTaB/IeH B CUCTeMe JAUCTaHI[MOHHOTO 00yueHusi Moodle.

Kpurepumu oneHuBanus.

3auTeHo:
Brimonnenue 70-100 % 3amanuii
KOHTPOJIbHBIX PadoT.

He 3auteHo:
Brimonnenue meHee 70 % 3amaHuit
KOHTPOJIbHBIX PadoT.

6.1.4 yueoHbIii rog 2 | OTuer no j1adopaTopHoi padore
Omnucanue npoueypsl.

JIabopaTopHble pabOThI BHIMIO/IHSETCS CTYJeHTaMU CAMOCTOSITE/IbHO COT/IaCHO BapUaHTY,
TI0JTyYeHHOMY OT TIPEeTio/laBaTesisi 0 HOMepY 3a4eTHOUW KHVDKKH. [1J1s1 YCIIeIIHOTO BhITIO/THEHUS
J1labopaTopHOit paboThI CTYIeHTYy HeOOXOAUMO:

1) pa3o6pathbCs B yCTPONCTBE YCTAHOBKY MJTH MaKeTa; 2) UIMeTh UeTKOe TIPe/ICTaB/IeHHe O
TEOPHH M3yuaeMOoro BOIIPOCa.

JlaboparopHasi paboTa CUMTaeTCsl BBITIOTHEHHOM 10 KOHKPETHOW TeMe COTJIaCHO KaJleHJapHOMY
rpaduky yue6HOro nporiecca. IIpu BbINOTHEHUH 1ab0PaTOPHBIX MPEIo/jaBaTe/ieM MPOBePSeTCS:
TIPaBUIbHOCTD BBITIO/THEHUS 3a/JaHUM, 3HaHWe TeOPeTUUYEeCKOTr0 MaTepuasna HeoOX0oAuMOoro st
BBITIOJTHEHUS PabOT, MPaBU/ILHOCTh PACUYETOB, MPeyCMOTPEHHBIX B paboTe, a Tak)Ke yMeHHUe
TIPUMEHSITh METO/IbI OL[€HKH TOTPEIIHOCTH U3MepeHUH.

KpuTepuu onieHUBaHMA.
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JlabopaTopHast paboTa CUMTaeTCs CITAHHOM, eC/in
- TIpe/IJIOXKEHHbIE 3a/JaHHST BBITIOIHEHBI TTPABUJILHO,

- pacueTsl NPOBe/IeHbI BEPHO,

- TIPOBe/ieHa OL[eHKa MOTPeIHOCTH U3MEepPEeHHH,
- TIOJITOTOBJIEH OTYET 110 J1abopaTOPHOM paboTe B COOTBETCTBUM C PEKOMEH/JALISAMH,
M3JI0’)KeHHBIMU B PYKOBO/ICTBe K JlabopaTopHoii pabore,
-TIpH 3all[MTe OTYeTa 10 1abopaTOpPHOM paboTe CTY/IEHTOM [IeMOHCTPUPYETCS 3HaHUe
TEOpeTUYEeCKOT0 MaTepuaia HeoOX0IUMOTO [1isl BBITIOJTHEHHS PaboT.

6.2 O1jeHOYHBbIE Cpe/CTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepun u

KOMIIETEHIIMH B PAMKdAX HPOMe)KyTO"IHOI‘/'I aTTeCTanuu

cpeacTBa (MeTojbl) OLIEHMBAHUA WH/JUKATOPOB /[JOCTHIKEHUS

NHgukaTop AOCTKeHUs
KOMIeTeHI|MH

Kpurtepuu oneHUBaHUA

CpeactBa
(MmeToABI)
OLleHUBaHMSA
NMPOMe)XyTOYHOH
arrecTanuu

OIIK OC-1.2

YcBOeH ~ TeopeTHMUeCKMM  MaTepuas
TPOMJeHHBIX pa3jesioB Kypca oOiei
¢u3vKkyd, yMeeT ero u3garaTb WU
YBSI3bIBAaTb TEODUI0 C TIPAKTUKOM, He
3aTpy/AHseTCS C OTBETOM rpu
BUJoM3MeHeHUn 3azaHusi.  CriocobeH
WCII0/Ib30BaTh 3HaHUS B 00/1aCTh PU3NKU
TpY pellleHuM 3a/au rnpodeccroHaIbHOU
JlesITeJIbHOCTH

YcrtHoe
cobecemoBaHue TIO
TeOpPeTUYeCKUM
BOIIPOCaM,
TeCTUPOBaHHe.
3aueT

OIIK OC-1.7

YcBoeH ~ TeopeTWYeCKW  Marepuat
MPOMJEHHBIX Pa3JesioB Kypca 001ieit
¢busuKd, yMeeT ero u3garaTb U
yBSI3bIBaTh TEOPUIO C TIPAKTUKOW, He
3aTpYy/AHSeTCS C OTBETOM npu
BUZiOM3MeHeHnH  3aziaHusi.  CriocobeH
WCTIONb30BaTh 3HaHUs B 061acTH (pU3MKH
[T MHTepripeTaliid  TeXHOJOTUYeCKUX
TIPOLIECCOB U SIBJIEHUM.

YcTHOE
cobecesioBaHue TI0
TEOPeTUUYEeCKUM
BOIPOCAM,
TeCTHPOBaHHE.
JK3aMeH

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA NPOMEXYTOUHON aTTecTaluu

6.2.2.1 YueoHbIii roj 1, TunoBble oLjeHOUHbIE CPEACTBA //Is1 IPOBe/JeHUs 3aUeTa 1o

AUCLUIIITMHE

6.2.2.1.1 Onucanue npoueaypobl

CTyzeHTbI BBITIO/IHSIOT Ta00paTOpHbIe pPaboThI, KOHTPOJIbHBIE PAOOTHI TIO TIPOH/I€HHBIM
paszienaM, MoIy4aroT BOIIPOCHI [J1s1 IOATOTOBKHU.

[Tpy HeBBITIOJTHEHUH YaCTH 3a/JaHHH, HEOOXOJUMBIX ZIJIsl TIOTyYeHHs 3aUeTa, J0TOTHUTETbHO
3a/]al0TCs1 BOMPOCHI 110 HeCAAHHBIM TeMaM U3 CIIHMCKa BOMPOCOB, MPe/CTaB/IeHHbIX HIKE.
Borpocel K 3aueTy J0/DKHBI OLIeHWBaTh He TOJIbKO 3HaHUS], HO ¥ YMeHUs1, HaBbIKW U CTeIeHb
c(OpMHPOBAHHOCTH KOMITETEHLIUH, CITOCOOHOCTD MCIT0J/Ib30BaTh OCHOBHBIE 3aKOHBI (PU3UKH B

11



npodeCcCUOHaIbHOM /1eATe/IbHOCTH (B MHHOBaTUKE), B TEOPETUUECKOM U SKCIIePUMEHTa/IbHOM
uccieoBaHud. [1oaToMy, K TeopeTHUeCKUM BOMpocaM A00aBIsitOTCS 1 MpaKTUYeCKre 3a/jauul.
3aueT NpOXOJUT B BU/e TECTUPOBAHUSI.

Bonpocs! K 3auety 1 cemectp

1. KunemaTvka MaTepuanbHOM TOUKU. OnpesiesieHusi CKOPOCTU U YCKOpPeHUs (CpeIHUX U
MrHOBeHHbIX). HopmasibHOe 1 TaHreHLManbHOe YCKOpEeHHe.

2. KuHeMaTuKa BpaljaTesibHOIO JBYKEHHs. YTJIOBble CKOPOCTh U YCKOpeHue (CpefiHue 1
MIHOBEHHbIE), CBSI3b MEXK/Y TMHEWHBIMU U yTJIOBbIMY Be/TMUMHAMMU.

3. [IBvrKeHue C TIOCTOSAHHBIM YCKOPeHUeM. Y paBHEeHUs [ABWKEeHU.

4. 3aKOHbI IMHAMUKHU MaTepuabHON TOUKM (3aKOHbI HbIOTOHA).

5. Buzibl B3auMo1eliCTBUM B IPUPOJE U 3aKOHBI CUJL.

6. OCHOBHOe ypaBHeHHe IUHAMUKU B HeMHepLMa/IbHbIX CUCTeMax oTcueTa. CU/Ibl UHEPLIUU.
7. 3eMJ1s KaK HeMHepIfajbHas cicTeMa oTcuera. Cra TshKecTH. Y CKOpeHHe CBOOOZHOTO
nageHus. HarpsokeHHOCTh rpaBUTaLIMOHHOTO T10JISL.

8. MOMeHT uHepLuu TBeporo Tesa.

9. MomeHT cunbl. OCHOBHOe ypaBHeHHe [JMHAaMUKY BpalljaTe/JIbHOrO [IBU)KEHHUS.

10. PaboTa moCTOSTHHOM U TepeMeHHON CHJIBI.

11. PaboTa nipu BpaljaTelbHOM [IBM)KEHHH TBEP/IOTO Tera.

12. KuHeTrueckasi 3Heprus MaTepyaJbHOU TOUKU U MOCTYIIAaTe/IbHOTO IBU)KEeHUS TBEPOro TeJla.
Teopema 0 KWUHETUYECKOW SHEPTUH.

13. KuHeTuueckas Heprus BpalllaTe/IbHOIO JBUKEHUS.

14. TloTeHLMa/IbHAS SHEPIUSL.

15. 3aKOHBI U3MEeHeHUs U COXPaHeHUs SHePTUY B MeXaHUKe, IPaHuULbl UX [IPUMEHUMOCTH.
16. 3aKOHBI U3MEeHeHUs U COXPaHeHUsI UMITyJ/IbCa CUCTeMbl MaTepHaIbHbIX TOUeK U FPaHULibl UX
NIPUMEHUMOCTH.

17. MoMeHT uMITy/ibCca MaTepyaabHON TOYKY M TBEPZOro Tesa. 3aKOH M3MeHeHHsI MOMeHTa
VIMITYJIbCA.

18.

19. YpaBHeHUs COCTOSIHUS UZea/IbHOTO U peasibHOr o ra3a MeHzeneeBa-Knanelipona u Ban-
JepBaanbca.

20. OCHOBHOe ypaBHeHNe MOJIEKY/IIPHO-KUHETUUeCKON TeOPUU I'a30B.

21. TloHsiTHE O BepOATHOCTU Y (DYHKLMU pacripefiesieHUs. BorunrcieHue cpeiHUX 3HaYeHUH C
MOMOILbI0 (DYHKLIMU pacripeiesieHus..

22. Pacripefienienre Makcsesina.

23. Pacnipesienenvie bonbiimana. bapomerpuueckast popmyiia.

24. V3ompoliecchl B ra3ax: M30TepMHUUeCKUH, N30X0pUUeCKUid, N300apruyecKuil U afiiabaTHBIM.
YpaBHeHUs TIPOLIECCOB U UX T'padUKy.

25. TepMofuHaMUYeCKUM CMBICT abCOMOTHOM TemriepaTyphl. [IoHsITHe 0 cTeneHsX CBOOObI
MOJIEKYJI.

26. Pabota rpu TepMo/iiHaMUUeCKUX TIpoLieccax.

27. BHYTpeHHss SHeprus uzieaJbHoro rasa. IlepBbiii 3akOH TepMOIMHAMUKH.

28. IIpumeHeHVe 1IepBOro Havasa TepMOJWHAMUKY K U30IIPOLieCCaM.

29. Ternyi0eMKOCTb MHOI'0aTOMHBIX ra30B. 3aBUCUMOCTb TeIVIOEMKOCTH OT BH/ia IpoLecca.
HepocraTouHOCTh K/lacCMUeCKOW TeOPUM TeIJIOEMKOCTEH.

30. Bropoe Hauao TepMOAUHAMUKY

31. TenuioBble MammHel U ux KII1/.

32. Ilukn KapHo. Makcrumansnbii KI1/] TeryioBoy MaiiyHs!.

33. OnipesiesieHye SHTPONUU HePaBHOBECHOW CUCTeMbI Yepe3 CTaTUCTUUECKUI BeC COCTOSTHUS.
[TpuHLMIT BO3pacTaHKst SHTPOIUH.
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34. SfIBnenus nepeHoca: Aud@ysnu, TerIonpoBOAHOCTA U BHYTPEHHEr0 TPeHUsl.

35. DJ1eKTpocTaTU4ecKoe I10Jj1e, ero HarpspkKeHHOCTb U TTOTeHLUal; CBSI3b MeXAy HUMHU.

36. 3akoH KysioHa. HarnpsykeHHOCTh U ITOTeHLMall 10/ TOUeyHoro 3apsaga. CUioBble IMHUU
HarpsyKeHHOCTH.

37. IlpyHLMN Cynepno3uLiMu 1osieii U ero npumeHeHue. [InuddepeHianbHO-UHTEr paTbHbIN
MeTO/| pacueTa (pr3nueCcKUX BeUUyH.

38. IloTok BekTOpa HanpspkeHHOCTU. Teopema OcTporpagckoro-I'aycca B MHTerpasabHOM U
nuddepenianbHON popmax.

39. Pabora 1o repemelreHHIO 3apsijia B 37IeKTPOCTaTUYeCKOM T1ojie. Teopema o [UPKYJISLIAH
BEKTOPA HarpspKeHHOCTU B MHTerpabHOM U v depeHLuanibpHOM Gopmax.

40. DyiekTpocTaTUyecKoe 1oJie B JU3I1eKTpuKe. TUIbl JU3/1eKTPUKOB.

41. IToToK BeKTOpa 3/71eKTPUYECKON MHAYKLUU. Y DaBHEHUS T10J1s B JUS/IeKTPUKE.
MarepuasnbHblie

ypaBHEHUSI.

42. BiisiHUe POBOJAHUKOB Ha 37IeKTpocTaThueckoe mosie. [Tosie BHYTpY M BHe NIPOBOJHUKA.
Pacripesenenue 3apszoB. CBs3b BeKTOpa HalpPsKEHHOCTH Y TTIOBEPXHOCTHU IIPOBOJHUKA U
NOBEPXHOCTHOM IVIOTHOCTH 3apsiza.

43. D/1IeKTPOeMKOCTb ITPOBOJHUKOB M KOHZIEHCATOPOB. PacueT 3/1eKTpOeMKOCTH yeJMUHEHHOT'0
11apa ¥ KOHJieHcaTopa.

44. ITocnepoBaresibHOe U Napasljle/lbHOe COeJjJUHeHre KOH/eHCaTopOB.

45. DHeprus 3apsyKeHHOro NMPOBOJAHUKA U KOHZEHCaTopa.

46. JHeprus 3/1eKTpocTaTiyeckoro 1mosiss. O6beMHast JIOTHOCTb SHEPTHH.

6.2.2.1.2 Kputepum onleHUBaHUSA

3auTreHo He 3auTeno
W cuepribiBarolijee, rocaejoBaTe/bHOE, He 3HaeT 3HaUMTe/ILHON UaCTU
YyéTKOe Y JIOTUYeCKH CTPOMHOE U3JI0KeHHUe MPOrpaMMHOI0 MaTepuasa, He BbITIOJIHU
TeOpeTUYeCKOro MaTepuara. naboparopHbie pabOTHI, TI0 3a/laBaeMbIM
JJeMOHCTpUPYIOTCS: 3HAaHMS 3aKOHOB U TeMaM He BBITIOJTHEHbI KOHTPOJIbHBIE PaOOTHI.

siBJIeHUH (DU3UKH, YMEHUsI UCIT0/Ib30BaHUS
TIOJTyUeHHbIX 3HAHWI TIPU PEIlleHnH 3a/1au
ripodeCcCUOHA/ILHOM J1esiTeTbHOCTU

6.2.2.2 YueOHbIi roj 2, TUnoBbie o1leHOUHbIE CPeACTBA /1A MPOBe/IeHUA YK3aMeHa 10
AUCLMIIUHE

6.2.2.2.1 Onucanue npoueaypol

CTyzeHTHI BBITIOJIHSIOT /1a00paTOpHbIe PabOThI, KOHTPOJIbHBIE PAOOTHI TI0 TIPOH/I€HHBIM
paszienam, MoIy4aroT BOIPOCHI [JIs1 IOATOTOBKHU.

[Tpy HeBBITIOTHEHUH YaCTH 3alaHuUM, He0OXOIUMBIX /IS CAaYM 9K3aMeHa, JOTIO/THUTETbHO
3a/Jat0TCsl BOMPOCHI 110 HeC/IaHHBIM TeMaM M3 CIHCKa BOIPOCOB, NPe/iCTaB/IeHHbIX HIKE.
Bornpocsl K 3k3aMeHy [J0/DKHBI OLIeHMBAaTh He TObKO 3HaHWS, HO U YMEHMUs], HaBbIKY U CTelleHb
copMUPOBAHHOCTHU KOMITETEHLUM, @ UMEHHO CITIOCOOHOCTh MCII0/Ib30BaTh OCHOBHbIE 3aKOHbI
¢u3uKY B IpoeccuoHaNbHOU JiesiTe/TIbHOCTY (B UHHOBATHKE), B TEOPETUYECKOM U
5KCIepUMeHTalIbHOM MCC/IelOBaHUM, [IPUBJIeUb COOTBETCTBYIOLINK (DM3UKO-MaTeMaTU4yeCKUn
arrapart JJisl peleHust Ipo6sieM, BO3HUKAIOIIMX B X0/[e TTPO¢eCCHOHANBHOM AesaTensHOCTH. C
5TOM 1ie/1bI0 B 5K3aMeHalMOHHbIe O1IeThl, KpOMe BYX TEOPeTUUeCKUX BOIIPOCOB, BK/IIOUEHBI
TIpaKTHYeCKHe 3a/laui HallpaB/IeHHbIe Ha TPOBEPKY KOMIIeTeHLMM JaHHOT O HallpaB/IeHUsl.
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Bomnpocs! K 3k3ameHy 2 cemecTp

1. MaraurtHoe 1osie ¥ ero XapakTepuCTUKU. MarHuTHoe I10/1e ABWXKYLLerocs 3apsja. 3akoH bro-
CaBapa-J/lariaca v ero rnpumMeHeHue.

2. Teopema 0 LJMPKY/ISIIUM BeKTOpa MarHUTHOW UHAYKLIMYA B MHTETpaJbHON U
muddepeniranbHol Gpopmax. Ee nprMeHeHWe K pacueTy MarHUTHOTO T10Jisi 6eCKOHeYHO
JJIMHHOT'O COJIEHOW/A.

3. MarnuTHbIi noToK. Teopema Octporpazckoro-I'aycca Jjii MarHUTHOT'O TI0J1s1 B MUHTEr paJibHOU
u fuddepeHLansHON hopMax.

4. Cuna Amnepa. /lelicTBMe MarHUTHOTO MOJIs1 HA TIPOBOJHUK C TOKOM. B3aumozelicTBre
Trapasiie/IbHbIX TOKOB

5. MarHuTHBIM MOMEHT KOHTYpa C TOKOM. [leiicTBe MarHUTHOT'O T10JIs1 HA KOHTYP C TOKOM.

6. Cuna JlopeHua. [IBr>keHuye 3apsyKeHHBIX YaCTUL] B MACHUTHOM I10J1e.

7. Pabora no nepemeljeHUIO MTPOBOIHHMKA U KOHTYPA C TOKOM B MarHUTHOM TIOJTe.

8. fIBneHue s5ekTpoMarHuTHOM UHAYKLMK. [1paBuso Jlenua.

9. MarHuTHOe 1osie B BelecTBe. [Iua-, mapa- u (peppoMarHeTUKH.

10. YpaBHeHUst MarHUTHOI'O 11014 B BelljecTBe. HarpsykeHHOCTb MarHUTHOI'O TOJIA.
MarepuanbHble ypaBHeHUSs.

11. TapmonMueckue KonebaHusi. AMIUIMTY ja, KDYTOBast YaCTOTa, (ha3a rapMOHUYECKHX
KosieOaHuH.

12. CkopocTb, yCKOpeHHe, CHJla ¥ SHeprysi TIPH rapMOHUUECKUX KOleOaHusIX.

13. MaremaTrueckuii ¥ pU3NUeCKUi MassTHUKY, TIPY>KUHHBINA MasiTHUK, KOJlebaTe/IbHbI KOHTY]P.
14. CBobopHbIe 3aTyxaromjue Kosebanus. JuddepeniiansHoe ypaBHEHHE U ero PelieHHe.
Jlorapudmuueckuii leKpeMeHT 3aTyXaHusi, JOOPOTHOCTb.

15. BeHYy>XeHHbIe Ko/ie0aHus OCLA/IISITOPA 110/ IeHCTBHEM CHHYCOHU/a/IbHOM CHJTBI.
IuddepeniianbHoe ypaBHeHHe BHIHYX/[eHHbIX KoiebaHui. AMIiUTyja v asa mpu
BBIHY)K/IEHHBIX KOjie0aHusIX. Pe30HaHCHBIE KPUBBIE.

16. [TepemeHHbI TOK. KOHTYPBI ¥ aKTUBHBIM CONPOTUB/IEHWEM, UHIYKTUBHOCTBIO, EMKOCTBIO.
17. Bonnsl. I1n0cKas cunycoujanbHas BosiHa. [IjiMHa BOIHBL, BOJIHOBOE YUC/I0. DHePrys BOJIHBIL.
OpHOMepHOe BOJIHOBOe ypaBHEHUe.

18. 3¢ ekt Jomnnepa.

19. 3Byk. [1y10CKHe 371eKTpOMarHUTHbIE BOJIHBI.

20. IndpakijoHHas pelieTKa. Y C/I0BUsI MaKCUMyMa U MUHUMYMa AW(pakiuy.

21. Tlonspusauys, nHTepdepeHLus, JUdpaKLs BOJH.

22. Crioco0bl 1oTyueHus1 KOrepeHTHBIX ICTOYHHUKOB CBeTa: orbIT FOHra, 3epKaso u burnprimMa
®peHerisi, Koablja HetoToHa. Iudpakiiys BoJiH.

23. punyun I'toiireHca-®penens. Judpakuys OpeHensi.

24. PacripocTpaHeHue CBeTa B BelljecTBe. [lucrnepcusi cBeTa.

25. Iornowenue ceeta. [Tonspusauys ceeta. [lossspusanys BOJIH IIPU OTpakeHUU. 3aKOH
Manroca.

26. I'unote3a fe bpolins. BeposTHOCTHBINM CMBICTT BOJIH fie bpoitss.

27. CoOTHOLLIeHHsI HeoTlpe/ie/IeHHOCTeH.

28. BonHoBas (pyHKLMs, ee CTaTUCTUYEeCKUN CMBICII.

29. TIpoTuBOpeuns Kiaccuueckoi ¢hu3nku. DKCTriepuMeHTabHoe 000CHOBaHNe OCHOBHBIX Hjlei
KBaHTOBOU TE€OPUHU.

30. [Tpo6siemMbl U3MyUYeHus1 UePHOTO Terla.

31. OHeprus v UMILYJIbC CBETOBbIX KBAHTOB.

32. ®oTo3¢deKT.

33. O¢ddext KomnroHa.

34. CraTUCTAYECKOe OMMCcaHue KBaHTOBOM cUcTeMbl. Pacripesiesienust bose-OiHiuTeliHa 1
®epmu-/lupaka.
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35. Konebanus kprcTamnueckoi pemietku. [loasTre o poHoHax. TenmoeMKOCTs KpHUCTAIOB
TIPU BBICOKMX U HU3KUX TeMIlepaTypax.

36. DnekTponHbIN @epmu-ra3s B MeTasuie. YpoBeHb U 3Heprust @epmu. [losepxHocts epmu.
37. DneKTpONpoOBOJHOCTh MeTasyioB. HeoCcTaTOUHOCTh K/1acCHYecKOU 371eKTPOHHOW TEOPHUH.
[ToHsITHE O KBAHTOBOW TEOPHH 3/1EKTPONIPOBOAHOCTH.

38. ABneHne CBepXIIPOBOAUMOCTH.

39. DneMeHThI 30HHOU TeOpHUY KPUCTAJIIOB. 3allO/IHEHNe 30H: MeTasllbl, JUIeKTPUKH,
TIOJTYTIPOBOIHUKY

40. AToMHOe s71po U ero cBoucTBa. Mozenu siiep.

41. PagyoakTrBHbIe IIpeBpalieHusl aTOMHbIX siZiep. OCHOBHBIE 3aKOHbI PaIM0aKTUBHOI'O
pacriaza.

42. Bypl pajl0aKTUBHOTO pacra/zia ¥ CBOKWCTBA Pa/IM0aKTUBHBIX MpeBpallleHUH.

43. AAnepHble peakuuu. Peakijyy jejieHUs U CUHTe3a.

IIpyimep 3agaHus:

B 3K3aMeHaIMoHHbIe OW/IeThI BKIFOUEHBI /IBa TEOPETUUECKUX BOTIPOCA U 3a/jaua, HaripaB/ieHHbIe
Ha MPOBePKY 3HaHWU TeOpUU U MPUMeHeHUe WX /IS pellieHUs IPaKTUYeCcKUX 3a/au
obecmneunBaromux oceoenue OITK OC-1.

O6pa3er| 5K3aMeHaIMOHHOT0 OueTa

OK3aMeHaIMOHHbIN OuteT No7
T0 JUCLIUIUIMHE «PU3KKa»
Hanpasnenuve nogrorosgu: 27.03.05 MTHHOBaTHKa

1. Cuna Amrnepa. [lelicTBe MarHUTHOTO T0JIs1 HA MPOBOAHUK C TOKOM. B3aumozelicTBue
rapasuie/ibHbIX TOKOB.

2. MarautHoe 1ioJie B BelrjecTBe. [Iua-, mapa- U ¢peppoMarHeThKH.

3.HaiiT MakCHMMasibHYI0 CKOPOCTD 3JIEKTPOHOB, 0CBOOOKaeMbIX MpH GoTo3ddeKTe cBeTOM
C JTMHOU BOJiHBI 4%10A-7 M C IOBePXHOCTH MaTtepuasna ¢ paboToii Beixoza 1,85 3B._

6.2.2.2.2 Kpurepuu o1njeHUBaHHs

Y poBierBopuUTe/IbH
O1/1uuHO Xopomo o HeypoBiieTBopuTe/1IbHO
NcyepnbiBaroliie Hanuuue tBepabix | MiMeeT 3HaHUS TOMBKO | He 3HaeT 3HauUMTeTbHOM
v3jaraet Y JOCTaTOYHO OCHOBHOT'O YaCTH MPOrpPaMMHOI0
TIPUHLUIIBI, TIOJIHBIX 3HAHUM Marepuarna, Marepuasa, He
MeTO/TbI (PU3MKH, TPOrpaMMHOr0 HO He YCBOWJI ero BbITIOJTHAJT
XapakTep Marepuarsna, He JleTanel, He B CPOK nabopaTopHbIe U
roBe/leHusI JIOTyCKaeT TIpO/ie/iaHbl U KOHTPOJ/IbHbIE Pa0bOTHI,
Pas3/IMYHbIX CUCTEM CylLLleCTBeHHBIX 3alLUIL[eHbI He yMeeT NPUMEeHSITh
C TIpUMeHeHueM HEeTOYHOCTe! B nabopaTopHbIe 3HAHHWA Ha NPAaKTHKe
Ba)KHEMIIINX OTBeTe Ha BOMpOC, paboThI, He pelleHbl
3aKOHOB (DM3UKU U He3HauuTeJIbHbIe WJIM YaCTUYHO
WX CJIeICTBUIA. OIIMOKY TIPU pellleHbl 3a/1auu
JeMoHCTpUpyeTcs OCBeLLeHUN
CIIoCOOHOCTh 3a/IaHHBIX
paLKOHaIbHO BOIIPOCOB, B CPOK
TIPUMEHSTH TMpoJie/IaHbl U
OCHOBHbIE METO/bI 3alLUILEeHbI
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M3yUeHHbIX nabopaTopHble

pa3zenoB GU3MKU paboThl,
TIPH peLlIeHUN BBITIO/THEHBI
MPAKTUUECKUX KOHTPOJTbHbBIE
3a71a4 paboTHI 1o

3d/laBa€éMbIM T€MdM

7 OcHOBHas y4yeOHasA MTepaTrypa

1. Tpodumosa T. Y. Kypc busuku : yuebHoe riocobue [ijist UH)KeHEePHO-TeXHUUYECKUX
cneransHocTel By3oB / T. Y. Tpodumoga, 2008. - 557.

2. Tpopumona T. Y. Kpartkuii Kypc ¢pusuku : yuebd. mocobue s By3os / T. Y. Tpodumosa,
2007. - 351.

3. CaBesnbeB. Kypc obient pusuku [y]Mexanrka. MosekynsipHasi hu3uka, 2008. - 432.

4. CaBenbeB. Kypc obieit ¢pusuku [y]DnekTpruuectBo U MmarHeTu3M. BosHbl. Ontrka, 2008. -
496.

5. CaBenbeB. Kypc o6irieit dusuku [y]KBanToBasi ortika. AToMHast ¢hu3vka. Pr3nka TBeporo
Tes1a. dU3MKa aTOMHOIO A4pa U 31eMeHTapHbIX yactut, 2008. - 317.

6. ®unarora JI. C. Mexanuka. O00011jeHHbIe TIPUEMBI PellleHUs 3a/jau [ D/1eKTpOHHBIHN pecypc] :
yuebHoe 1tocobwme / JI. C. dunaroa, 2009. - 177.

7. ®du3rka [OneKTpoHHBIN pecypc] : yueOHOe mocobue 1jist CTYAEHTOB 3a09HOM (hOPMBI
o0yuenusi / B. W. Hlenun [u ap.], 2012. - 225.

8 JonmotHUTe/IbHAs yueOHas IUTepaTypa U CipaBoOYHast

1. Tpodumosa T. M. KpaTkuii Kypc HDU3MKH C pUMepaMH pellieHus 3a7iau : yueOHoe rocobue /
T. W. Tpodumoga, 2010. - 279.

2. BonbkenmreitH B. C. CO0pHUK 3a/jau 110 00111eMy KypCy (PU3MKH : /i1 TEXHUUECKUX BY30B /
B. C. Bonbkeniureiiy, 2008. - 327.

3. ®usuka : yuebHOe mocobue 1jisi CTyIeHTOB 3a0UHOM (opMBbl 00yUeHHsI By30B, OCBAaUBaIOIINX
HMH)KeHepHbIe CIeliMa/IbHOCTH TeXHUUeckux By30B / cocT. I'. A. Ky3emuHa [u zp.], 2008. - 135.

4. Mexanuka: [Tpaktuky™m 110 pusmke : yuebHoe rocobue /it MH)KeHEePHBIX CIielaabHOCTeH
TexHuueckux By3oB / H. 1. Konosasnos [u ap.], 2001. - 137.

5. UeptoB A. I'. 3agaunuk 1o gusuke : yuebHoe mocobue st BTy30B / A. I'. UepTos, A. A.
Bopobnes, 2016. - 640.

6. TpopumoBa Taucus ViBaHoBHa. Pu3rka. 500 OCHOBHBIX 3aKOHOB M (POPMYJI : CIIpaB. AJisl
cTyeHTOB By30B / Taucus MiBanoBHa Tpodumora, 1997. - 63.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/
3. el.istu.edu/
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10 IIpodeccuonanbHbIe 6a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeuenr WH(OPMAIUMOHHBIX TEXHOJIOTHH, JIMIEH3MOHHBIX ¥  CBODOAHO
pacnpocTpaHsieMbIX CHeIHaTU3HPOBAaHHbIX MPOrPaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Windows (XP Prof + Vista Bussines) rus VLK noctaBka 08_2007
2. Microsoft Office 2007 VLK (mioctaBku 2007 u 2008)

12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne JUCIUIITHHBI

1. Moayb VI3yueHue CBOWCTB CerHETO3/IEKTPUKOB

2. 13708 ITonspumerp MJIP-1

3. 313214 ®otometp KOK-3

4. mozynb V3yueHne 3aTyXaromyx KoyebaHui

5. moay/b M3yuyeHrie MarHUTHOTO TI0J/1S1 COJTeHOUAa

6. Mono6mok Mitac/USB 2.0 480 Gb/s.1Tb.SATA 3.21.5"LCD

7. YcraHOBKa ZiJisi poBe/ieHus onbiTa @paHka-I'epiia ¢ HeoHoBo# Tpybkoit PHYWE
8. 16349 craHoBKa /i/orpejesieHus y/e/IbHOTO COIIPOTUB/IeHUS

9. 314420 JTabopaTOpHLIM ONTUUECKUA KOMIIIEKT

10. 16001 Ckamps ontuueckass CO-1M

11. YcraHoBKa f/1s1 u3yueHus Audpakuyu 3nekTpoHoB PHYWE

12. YcraHoBka a1 u3yueHus 3akoHa Mamtoca PHYWE

13. Hoyt6yk ASUS K70AD c fononHuTebHOM OaTapeeit

14. YcranoBka "Iloctpoenue 30H ®peHessi/30HHbIe T1aCTUHBI'PHYWE

15. Akycruueckasi cucrema c kabesiem Free Sound FS-215

16. Mono6sok Mitac /USB 2.0 480Gb/s

17. YcraHoBKa /151 u3yueHusi 3akoHa usnyuyenus Ctedana-bonsiimana PHYWE
18. Moy MarasuH COINpOTHB/IEHUU

19. YcraHoBka ans uccienopadusi Konerg Hetorona PHYWE
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20.

YcTaHoBKa 11 u3yueHust AudpakLyy Ha 1e/I U TIPUHLIMIIA Heorpe/ie/leHHOCTH

I'etizen6epra PHYWE

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Moy OripefiesieHre OTHOLIEHUS 3apsi/ia 371eKTPOHa K Macce
13035 ®oromerp POY

YcraHoBKa 151 oripejiesieHUs: HOCTosiHHOM [1nanka npu nomoiu ¢porosdpdekra PHYWE
Mo/1yJb VI3yueHue 3/1.MPOLIeCCOB B MPOCTHIX JIMH.LIETISX
MoAy/ib MarasvH eMKOCTel

Mo/yJib V3yueHue siB/ieHUs] B3aUMOUHAYKLUU

12862 MoHnoxpomaTop YM-2

Mo/y/ib TOK B BaKyyme

Mo/yJib VI3yueHre CBsi3aHHBIX KOHTYPOB

312259 BonbstmeTp B7-16A

WNuTepakTuBHas cucteMa /ActivBoard

YcTaHOBKa 151 UCC/IeJOBaHMS JUCIIEPCHH U pa3peliaroleii CriocoOHOCTH MPU3MBI U

JudpakLroHHoro criektpockoria PHYWE

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Mono6m10k Mitac /USB 2.0 480Gb/s

YcraHoBKa 11 u3yueHusi uHTepgeperun ceeta PHYWE
Mukpockorn Mup-12

311450 Crunnockon CJI-13

Mozy/b VI3MepeHue 4acTOThI METOZIOM JIBOMHOM KPYT.pa3BepTKU
OKpaH c 3nekTponpuBogoM Projecta Master Electrol 400*500 cm
Mozynb V3yueHne ructepesrca (peppoMarHMTHBIX MaTepyaioB
Mozynb M3yueHue BbIHYKAE€HHBIX KOJie0aHU

310422 Ckambs ontuueckass CO-1M

YcraHoBKa [ U3yueHus TeMIiepaTypPHOM 3aBUCHUMOCTH 3J1eKTPOIp.TBep.Tes

®ITK-07/PHPO

43.

44.

45.

JlabopaTopHast ycTaHOBKA "$fIiepHBIN MarHUTHBINA pe30HaHC"
JlabopartopHast ycraHoBKa "MccieoBaHuest BOMHOBOM ontukyu CBY-auarna3on"

YcraHoBKa 151 u3yuenus 3pdexra Xosia B moaynpoogHukax @I1K-08/PHITIO

Pycyuripubop
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46. YcraHOBKa /i1 u3yueHus abcomotHo uepHoro tena ®@I1K-11/PHITO Pycyunpubop
47. YcraHoBKa Jjis u3yudenus p-n nepexoga ®ITK-06/PHITO Pycyunpubop

48. YcraHOBKa 1 U3y4YeHUs TeMIlepaTypHOM 3aBUCMMOCTH 3J1eKTPOIpP.TBep.Tejl
®ITK-07/PHPO

49. YcraHoBka "M3yuenue Bs3kocTy Bo3zayxa" ®IIT1-1x HIII "Yurex-IIpodpu"
50. JTabopartopHasi ycTaHoBKa "Iudpakiysi J1eKTpoHOB"
51. Meteoctanuus "Onekrponuka-8"/ HI1O "Pednekrop”

52. YcraHoBKa /i/1s1 u3yueHus BHeltHero goto3ddekra PI1K-10/PHITO Pycyuripubop
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