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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa3oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— rmporpaMMmy 0OakajaBpuiata TII0 HampaB/IeHWIO TOATrOTOBKW/ —crenyansHocT  09.03.03
«[lpuknagHass  WHGpOpMaTHUKa» HarpaBJIeHHOCTH/CIiel[hann3aru «/HTenneKTyaabHble
rHGOpPMaLMOHHbIE CUCTEMBI U TeXHOIOTUM». JIUCHUIIIMHA peann3yeTcs Kadeapoit «Ne3».

HOuctunivHa HallesleHa Ha (hOpMHUpOBaHMe Y BbIMTYCKHMKA CeYIOIIMX KOMIeTeHLIN:

YK-2 «CriocobeH oripefiesiiTb KPyT 3aZlau B paMKaX MOCTaB/IeHHOM Lie/ld U BbIOWpATh
OTITUMaJTbHBIE CTIOCOOBI WX peIleHUs], UCXOZs U3 AeHCTBYIOIIMX MPABOBBIX HOPM, WUMEIOIIUXCS
pecypCcoB ¥ OTpaHUYeHUI»

OIIK-1 «CrocobeH TIPUMEHSITh eCTeCTBeHHOHAy4Hble W OOlerH)KeHepHble 3HaHWS,
MeTO/Ibl MaTeMaTUUeCKOro aHaau3a U MOJie/IMPOBaHus, TeOPeTUYeCKOIro U 3KCIIepUMeHTalbHOI0
HccaeloBaHUs B TIPO(ecCMOHaTbHOM JesiTeTbHOCTH»

Cofep>kaHe JMCIMIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C MpobieMamu
obrrier Gu3uKy.

[periojjaBaHie JUCLIMIUIMHBI TIpeJlyCMaTpyBaeT cjeAytomye ¢(opMbl OpraHu3aluu
yueOHOro mpotiecca: JieKI[uH, jabopaTopHble pabOThI, MPaKTHUECKHe 3aHATHs, CAMOCTOSITe/IbHAsT
paboTa oOyuaroIrierocs.

[TporpaMMoil [UCLMIUIMHBI TPeAYyCMOTPEHbI Cefyrole BUbl KOHTPOJS: TeKYyL[UH
KOHTPOJIb yCI1eBaeMOCTH, MPOMEeXXYTOUHasl arTectalusi B popme guddepeHIIMPOBAaHHOTO 3aUeTa
(2 cemecTp), 2K3aMeHa (3 cemecTp).

OO1iast TPy/I0EMKOCTh OCBOEHHSI JUCIMIUIMHBI COCTaB/seT 7 3aueTHBIX eAWHUI], 252
yaca.

S13bIK 0OyUeHuUs TI0 AUCIUTUIMHE «DYCCKUI»



1. TlepeueHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUEHHS TI0 AUCIIUTIHHE
1.1. Llenu npernofaBaHusi JUCLIUTIUHBI
- TIOMy4eHWe CTyJeHTaMH HeoOXOAWMBIX 3HAHWW W HABBIKOB B 00/1aCTH €CTeCTBEHHBIX

Hayk;

- TIpefjoCcTaB/ieHHMe BO3MOKHOCTH CTYJeHTaM pa3BUThb W MPOJEMOHCTPHUPOBATh HABBIKU B
M3MepeHUsIX, BEIUMCIeHUSIX ¥ 00paboTKe pe3ybTaTOB U3MePeHUit;
- CO3JaHMe TOAJep)KUBaroIleli oOpa3oBaTeNbHOW Cpebl MperofiaBaHusl ISl OCBOEHUS

TeXHUYEeCKUX NUCLUIIINH.

1.2. [IucuunuiiHa BXOAWT B COCTaB 00s13aTesIbHOM uacTy 0Opa3oBaTebHOW MPOTrPaMMbl
BhICIIero obpa3oranus (ganee — OTT BO).
1.3. TlepeueHb MyIaHUPYEMBIX pe3y/bTaTOB 00yUeHHs TI0 AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.
B pe3synbTaTe M3yueHusi JUCLIMIUIMHBI 0Oyuarouuiicsi Jo/bkeH 00m1afarh CaefyomyMe
KOMIIeTeHLIUSIMA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B

Tabe 1.

Tabsuija 1 — [MepeueHb KOMIIETEHLIMIA ¥ UHAWKATOPOB UX OCTVKEHUS

Kareropus (rpynna)

Kop v HaumeHOBaHMe

Kop 1 HaumeHOBaHMe UHVKATOpa

KOMIIeTeHLIUU KOMIIeTeHLIUH JIOCTM)KEeHUs] KOMITeTeHLIUU
YK-2 Criocoben
YK-2.3.1 3HaTh BU/IbI PECYypCOB U
orpeJiesiATh Kpyr
OrpaHUueHUs [/Is pellieHUst T0CTaBIeHHbIX
3a/lau B paMKax sazau
NIOCTaB/IEHHOM LjeJIn
o YK-2.Y.3 ymeTsb BblABUTaTh
Y BBIOWPATH . .
a/ZlbTepHaTUBHbIE BapPUAHTHI [eMCTBUH C
OITHUMaJIbHble
YHuBepcabHbIe CI0COBAL X 11eJTbI0 BbIOOpA ONTUMAsIbHBIX CITI0COO0B
KOMIIeTeHLIUU pelLlleHHs 3a/iay, B TOM YMUCJ/Ie C IOMOLLbIO

pelnieHud, UCXoas 13

L[M(POBBIX CPE/ICTB

eMCTBYIOLMX

A yro YK-2.B.2 BnageTs HaBbIKaMu BbIOOpa
IIPaBOBbIX HOPM,

OITUMAJIBHOTO criocoba pellieHUs 3ajau ¢
MMEIOIIUXCS o

Y4eTOM UMEIOLUXCS YCII0BUH, PeCypCOB U
pecypcoB U <

o OrpaHyuyeHui

OrpaHuYeHui
OIIK-1 Criocoben
NIPUMEHSTh
eCTeCTBeHHOHAYYHble

1 00IIIerH)KeHepHbIe
3HaHUSsI, METO/[bI

OIIK-1.3.1 3HaTh OCHOBBI MaTeMaTHUKH,
(bU3MKY, BHIYMCIUTE/ILHON TeXHUKHU U

O6menpodeccHoHabHEIe MaTremMaTU4yeCcKoro MPOrpaMMHpPOBaHUS
aHau3a u OIIK-1.B.1 BnageTh HaBbIKAMH
KOMIIeTEeHLIUU
MOZe/TUPOBaHusl, TeOPeTUYeCKOro U 3KCIepuMeHTaIbHOr0
TeOpeTUYeCKoro u HccieloBaHus 00bEKTOB
9KCIIepUMEeHTa/IbHOrO | IPO()eCCUOHANMBHOM [1esITe/TbHOCTU
WCC/Ie[IOBaHUS B
ripoeccroHaTLHOM
JlesATe/IbBHOCTH
2. Mecto gucuunauHsl B cTpyKrype OI1

,Z[I/ICLII/IH]II/IHa MOXXeT 6831/IPOBaTBCH Ha 3HAHUAX, paHee HpI/IO6p6TEHHbIX 06yqa}0H_[I/IMI/ICH
Mpy n3yuyeHnu Caeyrommnx qUCHUITINH:

— «MaTemaTyKa. AHaTUTUUeCKas FeOMeTPHs ¥ IMHeHHas anreopar;

— «MaremMaTuka. MaTeMaTUYeCKUU aHalInu3»;

— «MatemaTtrika. Teopys BePOSTHOCTEH ¥ MaTeMaTUUeCKast CTATUCTUKAY .




3HaHI/IH, IMOJIiy4eHHbIe IIpHU M3YYEHHWKU MdTepHaid ,E[aHHOI\/’I AUCLHUIVIMHBI, MMEKT KaK
CaMOCTOATE/IbHOE 3HaUe€HKEe, TaK U NUCITOJIb3YIOTCA TIPU U3YyUEeHHUU APYTUX OUCLIUTIINH:

— «MarepuanoBeieHUE;
— «DJIEKTPOHUKAY;
— «DNEeKTPOTEXHUKAY;

3. OObeM U TPYA0EMKOCTh TUCIUTITAHbI
HNanHble 06 001jeM oO0beMe JUCIMIUIMHBI, TPY0EMKOCTH OT/e/TbHBIX BUJOB yueOHOM
paboTHI 10 JUCHUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0eMKOCTH 110 CeMeCTpaMm) TIpe/iCTaB/ieHbl B

Tabsuie 2.

Tabsuiia 2 — O6BeM U TPYZ0EMKOCTh AMCLIATITUHBI

Buj, yuebHO# paboThI Bcero TpyAoemKocTs 1o cemecTpam
No2 No3
1 2 3 4
Oo6was mpydoemkocms oucyunaumbl, 3E/ (vac) | 7/ 252 4/ 144 3/ 108
M3 HUX yacoe npakmu4eckoll N0020MoeKu
AydumopHble 3aHsimusi, BCEro yac. 68 34 34
B TOM UHCJIE:
nekimu (JI), (yac) 34 17 17
rpakThueckue/ceMuHapckue 3aHsaTus (I13),
(gac)
naboparopHsie paboTsl (JIP), (uac) 34 17 17
KypcoBoi npoekT (pabota) (KIT, KP), (uac)
9K3aMeH, (uJac) 45 45
CamocmosimenbHas paboma, Bcero (Jac) 139 110 29
Buo npomesicymouHoli ammecmayuu: 3aver, Andd. 5
mudd. 3auet, sk3ameH (3auet, Judd. 3au, Ik3.) ;&1}:1; Anbo. sau. 13

4. CojeprkaHue IUCLUTIIUHBI
4.1. PacnpegeneHue TpyJO0eMKOCTU JUCLIMILIMHBI MO pa3/iesiaM U BUJaM 3aHSTUM.
Pa3ziesnibl, TeMbl JUCLIMIUIMHBI U UX TPY/J0EMKOCTb MpUBeleHbl B Tabuie 3.

Tabnwiia 3 — Pa3esbl, TeMbl JUCIUIIMHBI, UX TPY/I0eMKOCTh

Pazfienbl, TeMbl AUCLUTUIMHEI

Jlekumu
(uac)

I3
(C3)

JIP
(uac)

KII/KP

(uac) CP (uac)

CemMme

cTp 2

Pa3pen 1. ®Pusnueckue 0CHOBBI MeXaHUKH.

Tema 1.1. Oy1eMeHTbI KUHEMaTHKH.

Tema 1.2. /luHaMyKa MaTepUaJbHOM TOUKU
Y MOCTYTaTeIbHOTO [IBM)KEeHHUsT abCOJTFOTHO
TBEpZoro TeJia.

Tema 1.3. 3aK0OHbI COXpaHeHHsl B MeXaHUKe.

Tema 1.4. JluHaMuKa BpalliaTe1bHOr0
JIBIDKEeHUST aOCOJTFOTHO TBEP/IOTO Teja.

Tema 1.5. Tarorenue. Sy1eMeHTbI TEOPUU
TOJIS1.

Tema 1.6. PenssTUBUCTCKasi MeXaHHUKa.

37




Paspgen 2. Kosie0aHus U BOJIHBI.
Tema 2.1. 'apMoHUUeCcKre KoiebaHUs.
Tema 2.2. 3aryxarormue KoyebaHusl.
Tema 2.3. BoIHYKIeHHbIe KOJleOaHus.
Tema 2.4. YTipyrue BOJ/IHBIL.
Tema 2.5. I[TpumeHeHre GhU3UKKU KosleOaHUM
Y BOJIH B TEXHUKe.

37

Pa3zpen 3. DnekTpocTaTHKa M 3aKOHbI
TOCTOSAHHOI0 TOKa.

Tema 3.1. JyieKTpryeckoe 1oJjie B BaKyyMe.

Tema 3.2. DyeKTpuueckoe 1iose B
[IM3/IeKTPUKaX.

Tema 3.3. IIpoBogHUKY B
3/1eKTPOCTaTUYeCKOM TI0JIe.

Tema 3.4. OHeprus 3/1eKTpUUYeCKOro IoJs.

Tema 3.5. IToCTOSIHHBIN 371eKTPUYECKUH TOK.

36

Wroro B cemectpe:

17

17

110

Cemecrtp 3

Pa3pen 4. MarneTusm.
Tema 4.1. MarHuTHOe I0J/1e B BaKyyMe.
Tema 4.2. D/1eKTpOMarHUTHasi UHAYKLUSL.
Tema 4.3. MarnuTHoe 110oj1e B BelljecTBe.
Tema 4.4. OcHOBbI Teopur MakcBesia /st
3JIEKTPOMAarHUTHOT O T0JIsl. DJIeKTPOMarHUTHbIE
BOJIHBI.
Tema 4.5. IIpumeHeHne MmarHeTusMa B
TeXHUKe.

10

Pazgen 5. BosiHoBas M KBAaHTOBas ONTHKA

Tema 5.1. InTepdepeHius cBeTa

Tema 5.2. Iucpakims cBerta.

Tema 5.3. B3aumoielicTBre
3/IeKTPOMAarHUTHBIX BOJIH C BellleCTBOM.

Tewma 5.4. Tlonspusanus cBeta.

Tema 5.5. IIpuMeHeHMe ONTUKKU B TEXHUKeE.

Tema 5.6. TeryioBoe U MOMHUHECLIEHTHOE
W3JyueHue.

Tema 5.7. @oT03¢ddeKT u ero npuMeHeHUe.

Tema 5.8. ekt KomnroHa.

Tema 5.9. EAMHCTBO KOPITyCKYJISIPHBIX U
BOJTHOBBIX CBOMCTB 37IEKTPOMarHUTHOTO
W3/ly4YeHuUs..

Tema 5.10. OnrTMyeckasi MMpOMeTpHs.

10




Pa3jien 6. Js1ieMeHThI KBAaHTOBOU (hy3uKHU
aToMOB, M0JIEKY/I U TBepPABIX TeJL.

Tema 6.1. Teopus atoma Bogopoza 1o bopy.

Tema 6.2. Kopnycky/isipHO-BOJIHOBOM
JlyaJiri3M CBOMCTB BelllecTBa. BosHel e Bporins.

Tema 6.3. CooTHOLLIEHME
HeorpeesieHHoCTel ['efizeHOepra.

Tema 6.4. BonHoBasi GyHKLIUS U ee
CTaTUCTUYECKUN CMBICII.

Tema 6.5. O0611jee ypaBHeHHe [1Ipeaunrepa.
YpaBHenue lllpeaunHrepa Aj1si CTalMOHAPHBIX
COCTOSTHUM.

Tema 6.6. PerieHue ypaBHeHUst
[IIpenuHrepa AJist MIPOCTHIX KBAHTOBBIX CUCTEM.

Tema 6.7. DneMeHTbl COBpeMeHHOU (hH3MKU
aTOMOB M MOJIEKY/I.

Wtoro B cemecTpe: 17 17 29

Wtoro 34 0 34 0 139

[IpakTueckass TMOATOTOBKA 3aK/IKOYaeTcsi B  HEMOCPEACTBEHHOM  BBINOTHEHUU
00yyJaroIMMHCS ~ OMpefie/ieHHbIX — TPYZOBBIX  (YHKIMH,  CBA3aHHBIX C  Oyayuei
npodeCCUOHAIBHOM [1eSITe/IbHOCTBIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIEKI[MOHHBIX 3aHSITUM.
Copiep>kaHue pa3/iesioB U TeM JIEKLIMOHHBIX 3aHSTHI TIpHUBeZieHO B Tabsmiie 4.

Tabsmiia 4 — CofepykaHue pas/iesioB v TeM JIEKIIMOHHOTO I[UK/Ia

Howmep pa3pena Ha3BaHue u cosep>kaHue pa3fie/ioB U TeM JIeKLIMOHHBIX 3aHSTUH

Pazpen 1. dusnueckye 0CHOBbI MEXaHUKHU.

Tema 1.1. DnemeHmbl KuHemamuku. Mogenn B MexaHuke. Cucrema
orcuerta. KnHemaTnka AByKeHHs1 MaTepranbHOM TOukKA. OCHOBHas 3ajava
KUHEMaTUKU MaTepuaJbHOM TOYKU. Tpaekropus, [JiMHA IyTH, BEKTOP
nepemerieHusi. Ckopocte. IlocTynarenpHoe M BpalaTte/bHOe [IBIDKEHHeE.
Yckopenue u ero cocrasstole. HopmanbHOe 1 KacaTe/ibHOe yCKOPeHUs.
YroBasg CKOpOCTb M yrioBOe ycKopeHue. CBs3b JIMHEMHBIX U YIVIOBBIX
BeJIMUMH IIPU BpalllaTe/IbHOM [IBMKEHUHU.

Tema 1.2. JuHamuka mamepuanbHOU MOYKU U NOCMynamenbHO20
osudiceHus: abconomHo meépoo2o mend. OCHOBHbIE TOHSTHS JAUHAMUKU:
Macca, UMIy/bC Tena, cuna. [lepseli 3akoH HbroToHa. MHepruanbHbIe
cucteMbl OTcuéta. Brtopoii 3akoH HetoTona. Tpetmii 3akoH HreroToHa.
[Ipunuun otHOcutensHocTH [amumesa. Cubl:  yrpyrue CUjbl, CUJIBI
TpeHus. [IpakTueckoe npruMeHeHue 3aKkOHOB HbtoToHa. OCHOBHas 3ajaua
JVUHAMHUKA MaTepharbHOW TOYkW. [ToHsiThe abconroTHO TBEPAOrO Terna.
Lentp macc. CucremMa LieHTpa MacC. YpaBHeHHe [BWKeHUs Teja
repeMeHHOU Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 mexaHuke. COXpaHSOLLIMeCs BeJIMYMHbI.
Kunernueckass  sHeprus. MexaHnueckass pabota ¥ MOIIHOCTB.
KoHcepBaTvBHble  CWbl. 3aMKHYTble U He3aMKHYTble  CHCTeMBI.
[ToreHianbHas 3Heprus BO BHelIHeM IToJie cuil. IloTeHiuanbHas sHeprus
B3aumMogeicTBus. CBsi3b MeXXJy TNOTeHLMaJbHOM 3Heprues W Mojem
KOHCEePBAaTUBHBIX CWJI. 3aKOH COXpaHeHUsl MeXaHWYeCKOM SHeprum.
OHeprusi ympyrod JedopMauyu. YC/IOBUsL paBHOBeCHsl MeXaHUUeCKOM




CUCTeMBbl. 3aKOH COXpaHeHus ummnyJ/bca. CoysapeHue ByX Tell.

MomeHT cuibl ¥ MOMEHT UMITy/bCa. YpaBHEHWe MOMEHTOB. 3aKOH
COXpaHeHHs1 MOMeHTa MMIy/bca. MOMEHT uMIy/ibCa TBepZAOro Tesa
OTHOCHUTEJTbHO HeTO/IBUYKHOU OCH.

Tema 1.4. luHamuka epawjamesnbHO20 O0BUNCEHUS AOCOMOMHO Meepoo2o
mena.  MomeHT  uvHepyuu.  OCHOBHOe  ypaBHeHHWe  JUHaMUKU
BpalllaTe/lbHOTO JIBWKEHUsl TBepAoro Tena. KuHeTnueckas >Heprus
BpalljaroL[erocs TBeporo Tesa.

Tema 1.5. TaeomeHue. SnemeHmbl meopuu noss. 3akoHbl Keruiepa. 3akoH
BcemMupHOro TtaroreHus. Cuima Tsokecth M Bec. HeBecomocts. [lose
TSATOTEHUsI U ero HalpsDKeHHOCTh. PaboTta B mosie TsroteHus. [loTeHIman
nosns TAroteHus. Kocmuueckue ckopoctd. HenHepryanbHble CHUCTeMBbI
orcuera. CUIbl UHEPLIUU.

Tema 1.6. Peasmusucmckas mexaHuka. IlocTynaTel crieqanbHOM TeOpUU
OTHOCHUTeJIbHOCTH. JIOpeHII0BO COKpalljeHHe [JIMHBbI CTep)XHs. OCHOBBI
DeNATUBUCTCKOM  MeXaHWKWU.  VIHTepBal, ero  HWHBAapUAHTHOCTB.
PensitruBuctckuit  vmnysasC. OCHOBHOe ypaBHEHHE — PeNIITUBUCTCKOM
JvHamMuKW. KuHeTudeckasi 5Heprusi pensiTUBUCTCKOM yYacTulibl. CBA3b
Macchl ¥ 5Hepruu. CBsi3b MeXXly SHepruei U UMITYJIbCOM YaCTHULbL.

Paznen 2.

Kosiebanus 1 BOJTHBI.

Tema 2.1. I'apmoHuueckue KonebaHusi. XapaKTepPUCTUKHA TapPMOHHUYECKUX
KonebaHui. MexaHnuuecKrue rapMoHHYecKue KojebaHus. ['apMOHUUECKUit
oct/iATop. [Ipy>KUHHBIA, (QU3NUECKUM U MaTeMaTUueCKWd MasiTHUKU.
CBo0Oo/iHBIE TAapMOHMUECKHEe KoebaHus B Koie0aTe/IbHOM KOHTYPE.

Tema 2.2. 3amyxaiowjue konebaHusi. CroxkeHHe TapMOHHUYECKUX
KosebaHWM OJJHOTO HarpaB/leHUs] W OAWHAKOBOW YacTOThl. bueHwus.
Crno>keHre B3aMMHO TIepIIeHAVKY/ISIPHBIX Kosiebanuii. JJuddepeHipanbpHoe
ypaBHeHUe CBOOO/IHBIX 3aTyXaroIIUX KojiebaHuii 1 ero pelieHHe.

Tema 2.3. BbiHydcOeHHble KonebaHusi. AMIUMTYa U (pa3a BbIHYK/I€HHBIX
Konebanuii. Pe3oHanc. [IuddepenipanbHoe ypaBHeHHE BbIHYKIEHHBIX
KosebaHnii W ero peimeHue. BosiHOBbIe mporiecchl. [IpogosbHBIE |
roriepeyHble BOJIHBI.

Tema 2.4. Ynpyeue eoaHbl. YpaBHeHWe Oeryimieli BosiHbL. @a3oBast
CKopocTb. BosiHOBoe ypaBHeHue. I'pynmoBasi cKopocTb. MHTepdepeHLus
BosiIH. CTosiuMe BOJIHBL. 3BYKOBbIe BOHBI. D¢ ekt [lornepa B aKyCTHKe.
YnbTpasByK U €ro nprMeHeHue.

Tema 2.5. IlpumeHeHue ¢pusuku konebaHuil u 801H 8 mexHuke. [Ipumepsl
rpuMeHeHust GU3NKHK Kosie0aHWM Y BOJTH B TEXHHUKE,

Paznen 3.

JJIEKTPOCTaTHKA U 3aKOHBI ITIOCTOSIHHOI'0 TOKA.

Tema 3.1. DOnekmpuueckoe noje 8 8akyyme. 3aKOH COXpPaHeHHs
JIeKTpUUecKoro 3apsga. 3akoH KysioHa. OsekTpocraTuueckoe IIoJie.
HarpsbkeHHOCTB  37eKTpocTathueckoro Tmosid. [IpuHomn cyneprnosunuun
snekTpoctatuyeckux mnosier. Ilonme punonsa. Teopema TI'aycca s
3/1eKTPOCTaTUYeCcKoro rnoss B Bakyyme. [IprMeHeHne Teopemsl ['aycca k
pacueTy HEeKOTOPBIX 3/IEKTPOCTaTUUeCKUX MoJjied B Bakyyme. LIUpKynsauys
BEKTOpa HalpsUKeHHOCTH  3/eKTpocTtathueckoro mnoss.  [loreHuuman
3/1eKTPOCTaTUuyecKoro rovisg. HarpsykeHHOCTb Kak rpaZiueHT IOTeHLjMasa.
OKBUIIOTEHLMa/IbHbIe TOBEPXHOCTU. BhIuncieHrne pa3HOCTH MOTeHLUa/lIoB
T10 HaMpPsUKeHHOCTH I10J151.

Tema 3.2. Dnekmpuueckoe nosne 8 ousneKmpukax. TUmbl AU3I€KTPUKOB.
[Tonspusanus aus1eKTpyUkoB. Ilosspru3oBaHHOCTb. HanpsykeHHOCTS 110715 B
JUSNIEKTPUKe.  JJIeKTpUuueckoe cMeleHve. Teopema [T'aycca pig




3/1eKTPOCTaTUYEeCKOr 0 T0JIsI B IU3JIEKTPHKe. Y C/IOBUSI Ha TPaHULie pasjena
[IBYX JU3JIEKTPUUECKUX Cpef,.

Tema 3.3. TIpogoOHUKU 8 3/1eKmpocmamuyecKom nose. DJIeKTPOEMKOCThb
yelMHEeHHOro TpoBoAHUKAa. KoHZeHcaTopbl. DHeprusi CUCTeMbI 3apsi/oB,
yeIUHEeHHOr0 MPOBOJHUKA U KOH/IeHCATOopa.

Tema 3.4. DHepeusi 31eKmMpuyecko20 no/s. DNeKTPUYeCKUil TOK, CUla U
IJIOTHOCTb TOKAa. CTOpOHHME CWIbl. OMNEeKTPOABWXKYIAas Cula |
HarpsyKeHue.

Tema 3.5. IlocmosHHbili 31ekmpuueckuli mok. 3akoH Owa.
CormpoTyrB/eHre TIPOBOJHUKOB. PaboTa 1 MOIIIHOCTb TOKa. 3aKoH [IKoy/isi-
Jlenua. 3akoH Oma [ HeOJHOPOJHOrO y4yacTka Uenu. I[IpaBuna
Kupxroda /151 pa3BeTB/IeHHBIX LIeMei.

Paznen 4.

MarseTusm.

Tema 4.1. MaeHumHoe nose 6 6akyyme. MarHWTtHoe T1I0Jie U €ro
XapakTepucTuku. 3akoH buo-CaBapa-J/larlaca ¥ ero mnpuMeHeHHe K
pacueTy  MarHMTHOro Tioiss. 3akoH Awmmepa. BsaumogeiicTBue
rapasiie/ibHbIX TOKOB. MarHutHasi NOCTOSIHHasg. ENVHUWIEI MarHATHOU
WHAYKLUMA W HaNpsOKeHHOCTH MAarHUTHOrO 1Mojss. MarHutHoe moJjie
JBIDKyLerocs: 3apsiia. lelicTBMe MarHWTHOTO MO/ Ha JBWKYLUMUCS
3apsf. [BWwKeHUe 3apsUKeHHBIX UaCTHL] B MarHUTHOM I10/1e. Y CKOpUTeIn
3apsbkeHHbIX yactul. O¢dekt Xomna. Lupkynsuus Bektopa B
MarHuMTHOI'O T10Ji1 B BaKyyMe. MarHuTHble I0Ji COJIEHOWJA U TOpPOMJA.
[ToToK BekTOpa MarHUTHOW WHAYKLUU. Teopema ['aycca gns mons B.
PaboTa 110 mepeMelrieHHI0 TPOBO/IHUKA W KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 4.2. DaekmpomazHumHasi UHOyKyus. $IBjieHUWe 3/1IeKTpOMarHUTHOM
nHAayKUurMK (onbiTel Papazes). 3akoH dapajes M ero BbIBOJ M3 3aKOHA
COXpaHeHusl 5Hepruu. BpaijeHue paMKu B MarHWUTHOM IMoJjie. Buxpesble
TOKM (TOKM DPykKo). HAYKTHBHOCTH KOHTYpa. CamouHAyK1usA. ToKu mpu
pa3MbIKaHUM U 3aMblKaHWU Lenu. B3aumHas nnaykuus. TpancdopMaTopsl.
OHeprusi MarHUTHOTO TTOJIAL.

Tema 4.3. MacHumHoe none 6 e8eujecmge. MarHUTHbIE MOMEHTBI
3JIGKTPOHOB M artoMoB. [lua- ¥ mnapamarHetusMm. HamarHuueHHOCTB.
MaruuTHoe mojie B BellleCTBe. Y(IOBUS Ha TIpaHHWLe pasjesna JBYX
MarHeTHKOB. deppoMarHeTMKM M HUX  CBOMCTBa. [Tpupopna
(dheppomarHeTur3ma.

Tema 4.4. OcHoebl meopuu Makceenia 045 31eKMPOMAHUMHO20 NOJS.
D/eKmpomazHUmHble  80/Hbl. BuxpeBoe syekTpuueckoe rone. Tok
cMellleHus. YpaBHeHUs MakcBe/uia [ 3/IeKTPOMarHUTHOIO — ITOJIA.
OKCIepyMeHTa/IbHOe ToJlyyeHue 3/71eKTPOMAarHUTHBIX BOJIH.
OuddepenuipanbHoe ypaBHEHHe 3/71€KTPOMarHUTHOM BOJHBI. DHEPrusi U
HMITYyJIbC 3JIeKTPOMarHUTHOM BOJIHBI. V3/1yueHure AUTIONs.

Tema 4.5. IlpumeHeHue mazHemusma 6 mexHuke. IlpumMeHeHue
3J1eKTPOMAarHUTHBIX BOJIH. [IpriMeHeHre MarHeTr3Ma B TeXHUKeE.

Paznen 5.

Bo/siHOBas 1 KBaHTOBas ONTHKA.

Tema 5.1. MHmepgepeHyus ceema. Pa3puTue TpejcTaBlIeHUN O MpUpo/jie
cBeta. KorepeHTHOCTb ¥  MOHOXPOMAaTMYHOCTb  CBETOBBIX  BOJIH.
Wutepdepeniis cBeta. Metonsl HabmoeHUss WHTep(epeHLMH CBeTa.
WuTepdepeHivs cBeTa B TOHKUX I/IeHKaX. [IpuMeHeHWe UHTepdepeHLnn
CBeTa.

Tema 5.2. Juppaxkyus ceema. Tlpuniun IoiireHca-dpenesns. MeTo[ 30H
®peHeis. [IpsMonrHeliHOe pacripocTpaHeHue cBeTa. Judpakis PpeHens




Ha KpYyIJIOM OTBepCTMM U jucke. [udpakuusi ®@payHrodepa Ha ofHOMU
mend. [Hudpakims PpayHrodepa Ha JuUdpaKIMOHHON  pellleTke.
[MpocTpaHcTBeHHasi  pelletka. Paccesinue cBeta. [udpakius Ha
MPOCTPAHCTBEHHOU pellleTKe.

Tema 5.3. BzaumooOelicmgue 31eKMpPOMA2HUMHbIX B0/H C 8eleCcmeoM.
Paspelnatoijasi cmocoOHOCTh OMNTHUECKUX TpubopoB. [Iucriepcusi cBeTa.
OneKTpoHHasi TeopHsl Jucriepcur ceeta. [lorsoreHue (abcopOiyst) ceeta.
Oddext Homnepa. M3nyuenre YepeHkoBa-BaBusioga.

Tema 5.4. Ionspuzayus ceema. ECTeCTBeHHBIM M TOJIIPU30BAHHBIN CBeT.
[Tonsipusanusi cBeTa NMpU OTPA)KEHWU W TPEJIOMJIEHHMM Ha IpaHULie [BYX
[IMSJIeKTPUKOB. [IBoliHOe syuernpenomreHue. [lossipu3aliioOHHbIE TIPH3MBI
W nossgpoujbpl. AHamuM3 TOMSPY30BaHHOrO CBeTa. VICKycCTBeHHas
OrTHYecKasi aHU30Tponus. BpalljeHre M10CKOCTH MOIsSIpU3aLivy.

Tema 5.5. [IpumeHeHue onmMuKu 8 mexHuKe.

Tema 5.6. Tennogoe u momuHecyeHmHoe usjaydeHue. BUbl U3/ydeHUs.
TerioBoe W3/yueHre M ero XapakTepuCTUKU. 3akoH Kupxroda. 3akoHbI
Credana-bonbimana U cmeljeHuss Buna. ®opmynel Panes-IxuHca u
ITnaHka. JIroMHUHeCI|eHIHS.

Tema 5.7. @omoappekm u e2o npumeHeHue. Buibl (pOTO3/1€KTPUUECKOTO
s¢dekTa. 3akoHbI BHelIHero ¢gotosddekra. YpaBHeHUe DUHINTeWHA [Isi
BHellHero  ¢oro3ddekra. OKCIIepUMEHTa/IbHOe  TIOJTBep)KJeHHe
KBaHTOBBIX CBOMCTB cBeTa. [IprMeHeHue GoTosddekTa.

Tema 5.8. O¢pcpexkm KomnmoHa. SHeprus U UMITy/bC (poToHA. [JaBneHue
cBeTa. Opdekt KoMnToHa U ero snemeHTapHasi TEOpUS.

Tema 5.9. EOuHCmeo KOpNycKyasipHbIX U  B0/AHOBbIX  C80liCM8
3/1eKMPOMAZHUMHO20 U3/MyUYeHUsl.

Tema 5.10. Onmuueckasi nupomempus. TerioBble HWCTOYHMKU CBeTa.
MeTtoapl ¢uKcaluyy TemioBoro wu3nydeHusl. lIprMeHeHMe ONTHYECKOU
MMPOMETPUU.

Paznen 6.

J/1eMeHTbI KBAaHTOBOM (pM3MKH aTOMOB, MOJIeKYJ/1 U TBep/bIX TeJl.
Tema 6.1. Teopus amoma eodopoda no bopy. Mogenu atroma TomcoHa u
Pe3zepdopga. JIuHeiuaTbili crieKTp aToma Bogopoga. IloctynaTtel bopa.
OmnbiTel @panka U 'epua. CriekTp aToma Bogopoza 1o bopy.

Tema 6.2. KopnyckyaspHo-60/1Hoeol Odyanausm ceoticme sewjecmed. BosHbi
Oe Bpolins. HekoTophbie CBOMCTBa BOJH Jie bpoiisi.

Tema 6.3. CoomHoweHue HeonpedeaeHHocmell I elizeHbepea.

Tema 6.4. BoaHosasi pyHKYUs u ee cmamucmuyeckulli CMbICA.

Tema 6.5. Obwee ypasHeHue IlIpeduHeepa. YpasHeHue IlIpeduHzepa 0as
CMAYUOHAPHBIX COCMOSHULL.

Tema 6.6. PeweHue ypasHeHus IlIpeduHeepa 0151 NpoCMbIX KBAHMOBbIX
cucmem.

Tema 6.7. DnemeHmbl coepemeHHOU pu3uKu amomoe u moaekya. TTpuHLrI
MPUYMHHOCTYA B KBAHTOBOW MeXaHWKe. /[BWKeHWe CBOOOZHOUW YaCTHIIbI.
Yactuia B OJHOMEDHOW TMPSIMOYTO/MBbHON «IOTeHLMaTbHON siMe» C
0eCKOHEUHO BBICOKMMH «CTe€HKaMH». IIpOXOXK[eHWe 4YaCTHIbl CKBO3b
TMOTeHI[UaTbHBIN Oapnep. TyHHeNbHBIN 3¢ dekT. JIvHelHbIN
rapMOHUUECKUNM OCLIWIISITOP B KBAaHTOBOW MexaHHWKe. ATOM BO/OpOZA B
KBAaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/1eKTpOHa B aToMe Bozopoga. CriuH
ynekTpoHa. CHMHOBOe KBaHTOBOE YMC/IO. [IpUHLIMIT Hepa3TMuMMOCTU
ToKAecTBeHHbIX yacTul]. [IpuHuun [Taynu. PacripefeneHue 3/ieKTPOHOB B
aToMe TO0 COCTOsAHUSIM. [loHsATHEe 00 SHEepPreTUYeCKUX YPOBHSIX.
MoJiekyisspHble  crieKTpbl. KoMOMHAIIMOHHOe  paccesHWe  CBeTa.




[Mornoujenrie. CrioHTaHHOEe W BbIHY)K/EeHHOe Wu3nyueHus. OnTuyeckue
KBaHTOBbIE FeHepaToph! (/1a3epel).

4.3. Tlpaktuueckue (CeMHUHapCKHe) 3aHATHS
TeMbl IpaKTHUECKUX 3aHATUN U UX TPYJ0eMKOCTb NpHBe/ieHbl B Tabmie 5.

Tabsuia 5 — [MpakTHueckue 3aHITHS U UX TPYA0EMKOCTb

N3 Hux Ne
No Temsbl ®opmbl [IPaKTUYeCKO | paszen
TpynoeMKOCTb, "
/ MPaKTUYECKUX MPaKTUYECKUX (uac) U a
I 3aHATHN 3aHATHN TIOZITOTOBKY, | AUCLIUI
(uac) JIVHBI
YueOHBIM I/TaHOM He TIPe/lyCMOTPEHO

4.4. JlabopaTopHble 3aHATHUS
Tembl 1abOPaTOPHBIX 3aHATHH U UX TPYI0EMKOCTb IPUBe/IeHBI B Tab/HIe 6.

Tabsuiia 6 — JlabopaTopHbIe 3aHITHUS U UX TPY/JOEMKOCTb

N3 Hux Ne
Ne MPAKTUYECKO | pasnen
/ HanmeHoBaHue 1ab0paTOpHBIX paboT Tpynoemxocs i a
1y > (1ac) MOATOTOBKH, | JUCLUII
(vac) JIUHBI
CemecTp 2
1 | MagarHuk Maxkcsesia* 5 1
2 | Maremaruueckuii 1 000POTHBIM MasITHUKI™ 4 1
3 | OnipefienieHre CKOPOCTH 3BYKa B BO3ayxe* 4 2
4 OrnpeziesieHyie 371eKTPOEMKOCTH 4 3
KOHZeHcaTopa*
Cemectp 3
5 WccnepnoBanue rucrepesuca 4 4
(heppoMarHMTHBIX MaTepuanoB*
6 | Konbua HeroToHa™ 4 5
7 | IIpoBepka 3aKOHOB TeIJIOBOI'0 U3/lyuyeHus™ 5 6
3 OnpejeneHye 3HePTUU & — YaCTHUL] 10 4 6
npobery B Bo3gyxe*
Bcero 34

IlpumeuaHue: *nepeueHb mem nabopamopHblXx pabom Ha cemecmp sieassemcsi GAPUAMUBHBIM U
onpedensiemcsi Ha ycMompeHue npenodagamensi. IToaHblll cnucok aabopamopHbix pabom npueedeH 8 mabauye 6.1.

Tabmwiia 6.1 — Tembl 1abopaTopHBIX paboT

N HaumeHoBaHue 1abopaTopHBIX paboT Ne pasziena
i patop P JTUCLIATITAHEI

Cemectp 2

MaiuviHa ATByja

MasaTHuk MakcBesia

Mastauk Ob6epbeka

CTONKHOBeHNe 11apOoB

['pockom

QAN WIN|-=
N[

Haxk/10HHEIN MasgTHUK




7 | KpyTuabHBIM MasiTHUK 2
8 | OnpenenieHrie CKOPOCTH 3BYKa B BO3JlyXe 2
9 OnpepeneHvie yCKOPeHUs1 CBOOOHOTO TaJieHUst TIPU TTIOMOIL 000POTHOTO 9
MasiTHUKa
10 | MaTemaTryeckuii 1 0O0OPOTHBINA MasTHUKA 2
11 | OnpepenieHrie 3/1€KTPUYECKOT0 COTIPOTUB/IEHUS 3
12 | OnpepeneHvie 371€KTPOEMKOCTH KOH/jeHCaTOpa 3
13 | M3yueHue npoLjeccoB 3apsifia U pa3psza KOHJeHcaTopa 3
Cemectp 3
14 OnpeniesieHie  TOPU30HTAJbHOM  COCTABJ/SIIOLLEM  HANpPsPKeHHOCTH 4
MAarHMTHOrO T10J1s1 3eMJIU
15 | OnpepenieHure yebHOTO COMPOTUB/IEHHS IPOBOJAHUKA 4
16 | ViccnemoBaHue ryucrepesrca (peppoMarHUTHBIX MaTepUaioB 4
17 | UccnemoBaHue peakCcaldOHHBIX KOJe0aHuM 4
18 | WccnenoBaHue B3aMMHOM UHAYKIUN 4
19 | Onpenenenue yzienbHOro 3apsja 3J1eKTpOHa MeTO0M MarHeTpoHa 4
20 | WiccnepmoBaHue pe3oHaHCa B 3/IEKTPUUECKOM KOJ1e0aTeTbHOM KOHTYpe 4
21 | bunpusma ®penesns 5
22 | Konblia HeroTOHA 5
23 | Judpakuys ni10CKUX BOJH Ha L{e/n 5
o [Monsipu3anusi cBeta. 3akoH Masmtoca. KpyroBass u sinTudeckas 5
TI0/IsIpU3aLr
75 OnpenenieHie  [JMH  BOJH  CHEKTPalbHbIX JIMHAA C  T[OMOLIBIO 5
CIIeKTpOMeTpa
26 | [IpoBepka 3aKOHOB TeIJIOBOI'O M3/1yYeHUsI 6
27 W3yyeHue criekTpa aromMa BOJOpPOAA C TOMOLIbI AU(PPaKLIMOHHOTO 6
CIIeKTpOMeTpa
28 | OnbiTel CTONETOBA 110 U3yueHUI0 GpoToaddekTa 6
29 | OrmpefiesieHue MOTEHI[UAIOB BO30Y)K/I€HHSI aTOMOB 6
30 | OnpefeneHyve MKUPUHBI 3aMpelleHHOM 30HbI MOYTIPOBOJHUKOB 6
31 | OnpegeneHyve yeabpHOrO 3apsifia 3/1eKTpOHa 6
32 | OddekT Xos1a B repMaHUU 6
4.5. BeImnosHeHNe KypCOBOTO MPOeKTa/ KypCOBOW pabOThI
YueOHBIM I7TAHOM He Tpe/lyCMOTPEHO
4.6. CamocrosiTesibHast paboTa 00yJaroIxcst
Buzpl caMocTosiTeNIbHOM paboThI U ee TPYJ0eMKOCTb TIpHBe/IeHbI B Tabsuile 7.
Tabmumia 7 — Bugpl caMocTosiTe/IbHOM paboThI U ee TPY/I0eMKOCTb
Buj camocTosiTesTbHOM paboThl BICJ::O’ CemecTp 2, yac CemecTp 3, yac
1 2 3
N3yueHure TeopeTHueCcKOro Marepuasna 47 37
pucuuriiHel (TO)
[TogroroBka K TeKylemMy KOHTPOJIFO 46 36
ycrneBaemocTH (TKY)
[ToaroroBka K MpOMeXyTOYHOM 46 37
atrectaiuu (ITA)




Bcero:| 139 | 110 |

29

5. TlepeueHb yueOHO-MeTO[UUECKOTO 0OeCcreueHust

[JIs CAMOCTOSITe/TbHOM PaboThl 00YUYarOIUXCS 110 JUCLIUTITHE (MOYJTHO)
YuyeOHO-MeTOJUUeCKHe MaTepHasbl il CaMOCTOSATebHOW paboThl 00yuaroIuxcsl yKa3aHbI

IL.II. pa3zesioB 6-11.

6. TlepeueHb MeYaTHBIX U IEKTPOHHBIX yUeOHBIX U3AaHUMI
[TepeueHb MeyaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3/jaHWi TpUBe/ieH B TabuLe 8.
Tabsmria 8— ITepeueHb MeYaTHBIX W 3JIEKTPOHHBIX yueOHbBIX U3aHUN

KomuectBo
5K3eMIVIIPOB
UII-{LIIAH;ZFI))/ oc bubnuorpaduryeckast cchbika i 61/(151)]]1;;26{6
3/IEKTPOHHBIX
5K3eMILISIPOB)
53 Kypc obuei ¢pusuku: B 3 1.: yuebHOoe mocobue / U. B.
C12 CaBesibeB. - M.: Hayka: ®usmaraut, 1977 - T. 1: 84
Mexanvka. MosiekynsipHasi dusuka. - 1977. - 432 c.
53 Kypc ¢usuku: yuebHoe rmocobue / T. Y. Tpodumora. - 94
T76 13-e u3n., crep. - M.: Academia, 2007. - 558 ¢
https:// CasenbeB, . B. Kypc obmeli ¢usuku. B 3 Tomax.
e.lanbook.com/book/
440105 Tom 1. Mexanuka. MosiekyrsipHasi pu3nKa: yueOHUK

Pedicum docmyna: ons
asmopu308aHHbIX

ana BysoB / W. B. CasenbeB. - 20-e u3g., crep. -
Cankr-ITetepOypr: Jlanb, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosibzosamenell.

https:// CapenbeB, . B. Kypc ¢usuku. B 3 Ttomax. Tom 2.

e.lanbook.com/book/

07501 OnekTpuuectBo. Kosebanuss u BomHBL. BomHoBas
onTvKa: yueOHoe TocoOwe pjyia By3oB / W. B.

Pedicum docmyna: ons
asmopu308aHHbIX

CaBesibeB. - 9-e u3g., crep. - CaHkT-IletepOypr: JlaHb,
2026. - 464 c. - ISBN 978-5-507-54344-1.

nosb3oeamesetl.

https:// CaBenbeB, 1. B. Kypc obmeli ¢pusuku. B 3 Tomax.
e.lanbook.com/book/ | Tom 3. KBaHToBast ontvka. ATomMHas pusmnka. Pusrka
440198 TBepgoro Tema. Pdusuka aTOMHOrO  dApa U

Pedicum docmyna: ons
asmopu308aHHbIX

3/IeMeHTapHBIX YacTUI]. yu4eOHUK s By3oB / U. B.
CaBenmbeB. - 16-e u3pg., crep. - Caskr-IletepOypr:

nosb3oeamesel. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usmku: YueOHOe
catalog/product/ nocobue A By3oB: B 5 tomax Tom 1: MexaHuka /
470189 CuByxun [.B., - 6-e wusg., crep. - Mocksa:
Pestcum docmyna: ona | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-
aemopu308aHHbIX 1512-4.

nosab3ogamesetl.



https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105

https://
znanium.com/

CuByxuH, [I. B. OOumii kKypc ¢usuku: YuebHOe

catalog/product/ nocobuve pansi By3oB: B 5 Tomax Tom 2

470190 TepmoanHaMuKa U MosekyJ/isipHas ¢usnka / CUBYXUH

Pesicum docmyna: oas | A.B., - 6-e u3pn., crep. - MockBa: ®U3SMATIINT,
asmopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.
nosb3oeamesetl.

https://

Znanium.com/ Npopos, U. E. Mexanvka. OCHOBHbIE 3aKOHBI:
catalog/document?

d=470867 yueObHOe mocobue / U. E. Wpogpos. - 17-e usg. -

;_ 3 3 Mocksa: Jlaboparopus 3HaHui, 2025. - 312 c. - ISBN
corLM Cormyna: G | 978-5-93208-519-6.

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, [I. B. O6mmii kKypc ¢usmku: YueOGHoe
catalog/product/ noco6ue s By30B: B 5 Tomax Tom 3: DnekTpruecTBO
549781 / CuByxuHn [.B., - 6-e wu3p., crep. - Mocksa:

Peascum docmyna: ona | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-
asmopu308aHHbIX 1643-5.

nosb3osamesetl.

https:/

znanium.com/

catalog/product/ CuByxuH, [I. B. O6mmii Kypc ¢u3uKu: YueGHOe
944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:

Pesicum docmyna: ona | PUSMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.corn/ Upomoe, WM. E. OnekrpomarHetusM. (OCHOBHbIE

catalog/document? .

) 3aKOHBI: yuebHoe rocobue / Y. E. Vpozos. - 14-e u3g,.

id=470883 .

p 3 3 - Mockga: Jlaboparopusi 3Hanui, 2025. - 322 c. -
e FoTILNA- A | 1ISBN 978-5-93208-520-2.

aemopu308aHHbIX

nosb3oeamesetl.

https://

Znanium.com/ Wpogos, U. E. KBanToBast pu3srka. OCHOBHbIE 3aKOHbI:

catalog/document? .
d=470861 yuebHoe nocobwue / U. E. Mpogos. - 9-e u3g. - Mocksa:

;_ 3 3 Jlabopatopust 3HaHui, 2025. - 261 c. - ISBN 978-5-
edicum docmyna: 01l | gango =17 9

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ Upopos, U. E. 3amaun mo obujedt ¢usvke: yueGHOe

catalog/document? 6

id=476087 rnocobue s Bys3oB / U. E. Upogos. - 17-e usg. -

; 3 -3 Mocksa: Jlaboparopusi 3HaHui, 2026. - 434 c. - ISBN
coLM FOTYNA: O | 978-5-93208-513-4.

asmopu308aHHbIX

nosb3ogamesneltl.



https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190

https://urait.ru/ Ca3zonoB, A. b. SfnepHasi ¢usvka: yueOHMK /s

bcode/563653

p 3 3 By30B / A. b. Ca30HOB. - 2-e uU3[., UCTIP. U [OIL -

a:n’;i)“’r’mzzr}yl:;' " | Mocksa: Usnatenscrso FOpaiit, 2025. - 320 c. - ISBN
b : 978-5-534-11829-2.

nosb3oeameseti.

7. TlepeueHb 371eKTPOHHBIX 0Opa30BaTeIbHBIX PeCYpPCOB
rH(bOpPMaLMOHHO-Te/IeKOMMYHUKALIMOHHOM ceTH «VIHTepHeT»
Ilepeuens 3/IeKTPOHHBIX obpa3oBaTebHbIX pecypcosB VMH(pOpMaLMOHHO-
TeJIEKOMMYHHUKAIIMOHHON ceTh «IHTepHeT», HeOoOXOAWMBIX [jii OCBOEHWS /AWUCIUTTAHBI
ripuBe/ieH B Tabmuie 9.

Tabma 9 — TlepedeHb 3M€KTPOHHBIX 0O0pa3oBaTebHBIX PECypCcOB HWH(OPMAI[MOHHO-
TeJIeKOMMYHHUKALIMOHHOM ceTu «VHTepHeT»

URL azpec HavmeHnoBaHue
Etzt?;;///new-saence.ru/category/ WuTepHeT->)xypHan «Hosast Hayka». Pa3gen du3vka
https://openedu.ru/ Ob6pa3oBarenbHast nnardopma «OTKpbITOE

obpa3oBaHue»
https://fizikaguap.ru/ OO6pa3oBarenbHbIi pecypc Kadeapsl dhuszuku ['Y ATT
https://Ims.guap.ru Cucrema aucTaHioHHOro obyuenus I'Y ATT

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTUU
8.1. [lepeueHb TIpOrpaMMHOTO O0ecrieueHHsi, HCMOMb3yeMOT0 TIPH OCYIeCTBIeHUH
obpa3zoBaresIbHOrO Ipoliecca Mo AWCLUIUIMHE.
[TepeueHb MCII0/TE3yeMOT0 IIPOrPAMMHOT0 0OecrieueHusi pe/icTaBieH B Tabmmre 10.

Tabsuija 10— [TepeueHb IpOrpaMMHOT0 0becrieueHust

Ne /11 HaumMmeHoBaHue

OnekTpoHHast nH(OPMaLMOHHO-00pa3oBaTebHas cpefa I'YAIT «VHTerpupoBaHHast
cpega obyuenus»  (https:/pro.guap.ru/) paspaboraHa coTpyaHukamu ['YAII
1 (BBemeHa B akcrutyartanuto rnpukasom 'Y AIT ot 06.06.2017 Ne 05-215/17), nepeueHb
MozAyned W uX (YHKLUMOHA/JbHOE Ha3HaueHue U3M0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdwurmanbHbiii  caldiT obpa3oBaTenbHONW oOpraHu3aliu B ceTH  «VHTepHET»
2 (https://guap.ru/), paspabortan corpyaHukamud ['YAIl (BBeA€H B 3KCIUTyaTalMio
IMpukazom I'YAII ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (moroBop I'YAII, uxndopmaiiys o JUleH3WH TIpeJCcTaB/ieHa
1o cceuike https://guap.ru/it/system/iso/po)

Microsoft Office (goroeop I'YAII, uHdbopMalysi 0 JWLEH3UM TIpPe/CTaBIeHa TI0
ccbiKe https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo6ozHO pacripoctpansiemoe I10)

6 VLC mediaplayer (muien3uss GNU Lesser General Public License 2.1+)

8.2. Ilepeuenn MH(OPMaLMOHHO-CIIPaBOYHBIX CUCTEeM, UCII0/Ib3yeMbIX rpu
OCyIIIeCTB/IEHUH 00pa30BaTe/TbHOTO MPOLiecca Mo AUCHUTIIAHE

[TepeueHp HCIO/B3yeMbIX HWH(OPMaLMOHHO-CIIPABOYHbIX CUCTEM T[pe/CTaB/ieH B
Tabvie 11.

Tabmwia 11— INepeueHs HHPOPMAIL[MOHHO-CTIPABOUHBIX CUCTEM


https://lms.guap.ru/
https://fizikaguap.ru/
https://openedu.ru/
https://new-science.ru/category/fizika/
https://new-science.ru/category/fizika/
https://urait.ru/bcode/563653
https://urait.ru/bcode/563653

Ne /11 HaumMmeHoBaHue

OnekTpoHHBIN KaTasmor 6ubmotreku I'YAII ¢ moctymom K 6a3e TOTHOTEKCTOBBIX

1 usgannii (https://lib.guap.ru), goctym yepe3 muuHbIi KabuHeT ynTarens 6uOIMOTEKN
I'YAIl
HayuHast ssektpoHHass 6ubmuotreka «eLIBRARY» (https://elibrary.ru/), moctym

2 yepe3 JMUHBIA KaOWHeT uuTaTesns oubmmoreku I'YAII, a takke mo IP -agpecam
I'YAl

3 OBC «Jlanb» (https://e.lanbook.com/), mocTym uepe3 JMUHBI KaOWHET 4WTaTesist
6ubnmoreku ['YAII, a Takxke 1o IP -agpecam 'Y ATT

4 9BbC KoHcopiyma aspokocmuueckux By3oB Poccuu (http://elsau.ru/ suai), goctyn
nio IP-agpecam I'YAII

c 9BC Znanium (https://znanium.ru/), AOCTyIl uepe3 JMUHBLIM KaOWHeT UHTaTess
oubmoreku ['YATI, a Takke 1o IP -agpecam I'Y ATT

5 O6pa3oBarenbHas Tuiatdhopma «FOpaiit» (https://urait.ru/), goctyn depe3 JTUUYHBINA
KabuHeT unTatess bubaoreku I'Y ATl a takxke 1o IP -agpecam I'YAII

. Hayunasi snektponHass 6ubmuoreka «KubepJ/lenunka» (https:/cyberleninka.ru/),

CBOOO/IHBIN JOCTYTI

9. MarepuanbHO-TexHUYecKast 6a3a
CocraB MaTepHasbHO-TEXHMUYECKOW 0a3pl, HeoOXOAWMOW [  OCYILeCTBIIeHUs
obpaszoBaresIbHOrO Ipoliecca Mo AUCLUITIMHE, NpeficTaB/ieH B Taburel2.

Tabsmmia 12 — CocTaB MaTepHaTbHO-TEXHUUECKOM 0a3bl

Ne HavmeHoBaHMe cOCTaBHOU UaCTH

o Homep ayauropuu
/1 MaTepraTbHO-TeXHUUeCKOU 0a3bl p ayuTop

YuebHasi ayguTOpusi [jis 3aHSATHM JIEKLJMOHHOTO THIIA,
nabopaTOpHBIX 3aHSTHM, 3aHATHM CEeMHWHApCKOTO TWIIA,
TPYNMNOBBIX U WHAWBUAYAJbHBIX KOHCYJbTALlUi, TEKYLero
KOHTPOJISI ¥ IPOME)XKYTOUHOM aTTeCcTaluH.

OcHaijeHne: Crelyani3ipoBaHHas Mebenb; TexHuueckue | 196135, . CaHKT-

1 cpezicTBa 00yUeHus1, Cy>Kalle /s TIpeJCTaBaeHust yueOHoH ITerepbypr, yi1.
vHpOpMaly  GONbIIONW  ayguTOpuu;  JabopaTophoe | l'acreno, . 15,
obopysoBaHre (KOMIIEKT TIpu6opoB s dusuueckux | ayauropus Ne31-046
v3MepeHUit (371eKTPOHHBIN 3aBOZ, D/bBpO Bpoiyias);
YcranoBgu: FRM — 06; FRM — 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10.

2 YuebHast ayauTOpUs [/ TIPaKTHUECKWX 3aHATWM, 3aHsaTud | 196135, r. CaHKT-
CeMMHAPCKOr0 THIIA, J1a0OpaTOPHBIX 3aHATHM, IPYMIOBLIX U | IleTepOypr, yi.
UH/IMBU/IYa/IbHBIX KOHCY/IbTAlL[Wi, TeKyinero Koutposs u | ['acrenno, 4. 15,
TPOMEXXYTOUYHOM aTTecTal[1u. ayauropust Ne31-048
OcHalileHre: CrielMaJu3upoBaHHasi Me0esib; TeXHUYeCcKue
Cpe/icTBa 00yYeHwsl, Cy>Kallye JJisl IpeACTaB/ieHusT yaeOHOM
vHbopMalMy  OOJBIION  ayAUTOPUH; naboparopHoe
obopyzsoBaHre (KOMIUIEKT TIpUOOpPOB [Asi  (DHU3UUECKUX
H“3MepeHUH (3/1eKTPOHHBIN 3aBoj DMbBPO Bpoijnas);
YcranoBku FRM — 06; FRM - 08; FRM - 09; FRM - 07;
FRM - 03; FRM — 02; FRM - 01; FRM — 04; FRM - 05;




FRM -10

YuebHast ayauToOpust A/l 3aHSATUN JIEKIMOHHOTO THIIA,
3aHATUI CEeMHHAPCKOT0 THIIA, TPYIITIOBBIX U
VH/IUBU/[yalbHBIX KOHCYJIbTAL[i, TEKYIero KOHTPOJS |
MIPOMEXXYTOUHOM aTTeCTalyu.

OcHaitleHue: crieliaan3upoBaHHass Mebesb; TeXHHUUecKue
cpefcTBa 00yueHus], Cay>Kalljfie [Jisl TIpeJicTaB/ieHns1 yueOHOM
vHbopMarun OosbIIoH ayJuTOpHH; Habop
JeMOHCTPAIJMOHHOTO 000PY/I0BaHUSI.

196135, r. CaHKT-
[MetepOypr, yii.
I'acrenno, g. 15,
ayauropust Ne32-01

YuebHast ayAuTOpPUs [ TIPAaKTHUECKWX 3aHATUN THIIA,
7ab0paTOPHBIX 3aHATHHA, 3aHATHM CEMHHAPCKOr0 THIIA,
TPYMMNOBBIX U WHWBUAYAJbHBIX KOHCYJIbTALUM, TEKYIIero
KOHTPOJISI Y IPOME)XKYTOUHOM aTTeCcTaluu.

OcHairleHye: Crie[jUaan3upoOBaHHasi MeOesib; TeXHUYecKue
cpezicTBa 00yUeHwMs, Cy>Kaliye /s IpeACTaB/ieHnst yaeOHOM
vHpopMaryi  OOJIBIION  ayJUTOPUH; nabopaTtopHoe
obopyzsoBaHre (MoAy/bHbIE JabOpPATOPHLIE YCTAHOBKH TIO
snektpoMaraetusmy: ®IIO — 03, OIS — 07, PIID — 05, PIID
— 08, ®I1ID — 11, ®IID — 12, PII3 — 04 (OO0 «MHTOC» T.
MockBa); MHKDPOCHUCTeMBI; jabopaTopHble pabOTBI  TIO
BOMHOBOM onTuke: 1. bunpusma @penens, 2. Kombla
HeloToHa, 3. Judpakius miockux BomH, 4. [JudpakijoHHas
peluetka, 5. [Tonsipusaius ceeta, 6. OnpefeneHre IJIMH BOJTH
CTIeKTPAJIbHBIX JIMHUH; TabopaTopHbii cteHa U T3-OM-II-TTO
(OO0 «ITpodobpa3oBanue» r. KasaHb)).

196135, r. CaHKT-
[TetepOypr, yii.
I'acrenno, g. 15,
ayauropus Ne32-04

YuebGHast ayguTopusi AJisi 1ab0paTOPHBIX 3aHSTHIA.

OcHalljeHre: cCrieljanyi3vpoBaHHas Mebesb; TeXHUUYecKue
cpezicTBa 0OyueHus1, C/TyyKalle [is TIpeACTaB/ieHns yuebHoH
uHpopMaruy  OosbLIONM  ayguTOpuM;  jabopaTopHoe
obopyoBaHre (MOAYyJ/ibHbIe abOpaTOpHbIE YCTAaHOBKH TIO
snekTpoMarHetusmy: ®IID — 03, ®IID — 07, ®IID — 05,
OI13 — 08, BI13 — 11, ®IID — 12, DIID - 04 (OO0 «MHTOC»
r. MockBa); MHKpPOCHCTeMBI; JjiabopaTopHbIe pPabOTHI TIO
BO/IHOBOM ontuke: 1. bumpusma @penens, 2. Kosbla
HeroToHa, 3. Judpakuys miockux BomH, 4. [IudpakiyuoHHas
peluetka, 5. [Tonspusauus cera, 6. OnpezeseHue AJUH BOJH
CTeKTpaJsIbHBIX JIMHUM; abopaTopHsiii ctedg MT3-OM-I1-ITO

(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

196135, r. CaHKT-
[TetepOypr, yii.
I'acreno, a. 15,
aypuropust Ne32-06

YuebHast  ayguTopusi A1 TIPAKTHUECKUX  3aHSATHH,
nabopaTOpHBIX 3aHSTWM, 3aHATHM CEeMHWHApCKOTO THIIA,
TPYNIOBLIX U WHAWUBUAYATbHBIX KOHCY/bTALUM, TEKYIIEero
KOHTPOJISI ¥ TIPOME>KYTOUHOM aTTeCTallHH.

OcHairleHre: CriefjMaav3upoBaHHasi MeOesib; TeXHUYecKue
cpeZicTBa 00yYeHusi, Cy>Kallye /JIsi TIpeJicTaB/ieHust yueOHoM
nHdopMalid  OOMBIION  ayAUTOPUY; naboparopHoe
obopygoBanue (1aboparopHbeiii kKomruieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», r. Mocksa); 1abopaTopHble cTeHAbI M-
AYT-TIO, VYUC-AB-IP, VYUC-AB-YCII-IIO (00O
ITpodobpazosanue, r. Kasanb); ycranoBku PIIK — 03, OIIK —
05, ®IIK — 10 (HIIIT «YuebHast TexHUKa», T. MOCKBA)).

196135, r. CaHKT-
[TeTepOypr, yii.
I'acrenmo, a. 15,
ayauropus Ne32-05.




YuebHast ayauTopHs Aisi 1ab0paTOPHBIX 3aHITHH.
OcHalleHue: crieliasM3upoBaHHast Me0esb; TexXHUYecKue
cpeAcTBa 00yYeHus1, Cy>Kalle /IJis TIpe/iCTaB/ieHnst yueOHOM 196135, 1. CaHKT-
uHpopMariu  OosbIION  ayauTopuM;  JlabopaTopHoe -
7 | obopyzmoBanue (y1abopatophbiii komruiekc JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHble CcTeHb M-
AYT-IIO, YUC-AB-[P, YUC-AB-YCII-IIO (000
[Tpodobpazosanue, r. Kasanb); ycranoBku PITK — 03, PITK —
05, ®TIK — 10 (HIIIT «YuebHast TexHUKa», . MOCKBA)).

[TetepOypr, yii.
I'acreno, a. 15,
aymuropust Ne32-03.

10. OueHouHble cpefCTBa JJ1s1 NPOBE/|€HKs TPOMEXXYTOYHOM aTTecTaluu
10.1. CocTaB OLIEHOYHBIX CpeJCTBA/SI TIPOBeAEHUs TIPOMEXYTOUHOM aTTecTaluu
00yuaroIuXxcs 1o AUCLUTUIMHE MPUBeieH B Tabsuie 13.
Tabsmija 13 — CocTaB OLEHOUHBIX CPeJCTB /IJIsi TPOBeZIeHUsI IPOMEKYTOUHOM aTTeCTal[uu

Buz npomMe)XyTOUHOM arTecTalyu [TepeyeHb OLIEHOYHBIX CPE/ICTB

Cnu1coK BOMPOCOB K 3K3aMeHy;
OK3aMeHallMOHHbIe OM/IeThI™;
3ajauu;

TecTsbl.

OJK3aMeH

Criicok BOMpOCOB;

OuddepeHLipoBaHHbIN 3a4éT TecTsr;
3ajauu.

TpumeuaHue: *sKk3ameHayuoHHble bunembl hopmupylomcest Ha OCHoge 8onNpocoe U 3aday mabauybi 15.

10.2. B KauecTBe KpUTepUeB OLIEHKM YPOBHS C(HOPMHPOBAHHOCTH (OCBOEHUS)
KOMIIeTeHI 00yJarolUMUCs TIpUMeHsieTcst 5-0aruibHasi 1IKaja OLeHKH C(hOpPMHPOBAHHOCTHU
KOMIIeTEHIIWI, KOTopas TipuBe/ieHa B Tabsuile 14. B TeueHne ceMecTpa MOXKET HCTIOIb30BaThCS
100-6annbHast  1IKaga  MOJYJbHO-DEHTUHIOBOM  CUCTeMbl — YHUBEpCHUTeTa,  TpaBWIa
VICTI0J/Ib30BaHUsI KOTOPOW, YCTaHOBJIEHbI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'YAIL
Tabmwia 14 —Kputepuu OlleHKH YPOBHSI CHOPMUPOBAHHOCTH KOMITETEHI[UH

OrieHKa KOMITeTeHLMN

5-6a/UTbHast [1IKana XapakTepucThKa ChPOPMUPOBAHHBIX KOMITETEHLIH

Ob6yuatorumicst:

— r/1y6OKO ¥ BCECTOPOHHE YCBOWJI TIPOrpaMMHBbINA MaTepHalt;

— YBepPeHHO, JIOTMYHO, TI0C/IeZ[0BaTe/IbHO ¥ TPAMOTHO €ro M3/1araer;

— OMMpasCh Ha 3HaHWUS OCHOBHOM M JIONOJIHUTE/ILHOM JIUTEepaTyphl,
TECHO CBA3LIBAET YCBOEHHbLIE HAyUHbIE MOJI0KEeHMsI C MPaKTUUECKOM
JeATe/IbHOCTLIO HallpaB/IeHUs;

— yMeJio 060CHOBBIBAET U apryMEHTHPYeT BbIBUTaeMble UM HIeH;

— ZleslaeT BBIBOZIBI M 0000IIIeHNsT;

— CBOOO/IHO B/IaJieeT CUCTEMOM CIeL[iaJu3uPOBaHHBIX TIOHATHUH.

— MPaBUIBLHO BeINOAHUI 0T 90% 10 100% TeCTOBLIX 3a[aHuii .

«OT/IMYHO»

OOyuaromumiics:

— TBEP/0 YCBOWJI IPOrPaMMHbIN MaTepyasl, FPaMOTHO U T10 CYL|eCTBY
W3/1araeT ero, ONMMpasiCh Ha 3HAHHsI OCHOBHOM JINTEPATYphI;

— He JIONYCKAaeT CYILeCTBeHHBIX HETOYHOCTENH;

— YBA3BIBAET YCBOEHHBbIE 3HAHUS C TPAKTHUYECKOH [eATe/lbHOCThIO
HarpaB/IeHHs;

— apryMeHTHUPYeT HayUHbIe MOJI0KEHHUS;

— ZieslaeT BBIBOZBI M 0000IIIEeHNST;

— B/IaZIeeT CUCTeMOM CIeLda/Ii3UpOBAHHbIX MTOHATHIA.

— MPaBUJILHO BBINOIHUI 0T 70% 10 89% TeCTOBBIX 3aJaHui .

«X0OpOoLIo»




OvieHKa KOMITEeTeHLIMU

5-0a/UTbHas I1TKasia XapaKTepyCcTyKa C(hOPMUPOBAHHBLIX KOMITETEHLIMIA

— 00yyJaroLuiics YCBOWU/ TOBKO OCHOBHOM MPOTPaMMHBIN MaTepual,
10 CYII[eCTBY W3/IaraeT €ro, OMUpasCh Ha 3HAHUSI TOMBKO OCHOBHOM
JIUTEPATYPhI;

— [IOTTyCKaeT HeCyIleCTBeHHbIe OIMOKU U HETOUHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUS B TPAKTUYeCKOM TIPUMEHEeHUH 3HaHWU
HarpaBJ/IeHus;

— cs1abo apryMeHTHpYyeT Hay4Hble IT0JI0KeHHUS;

— 3aTpygHAeTCsA B (GOPMY/TMPOBAHUH BBIBOJIOB U 0000IIIEHH;

— YaCTUYHO B/IaJieeT CUCTEMOU CTelau3uPOBAHHBIX MOHITHH.

— MIPaBU/ILHO BBIOIHU OT 51% /10 69% TeCTOBLIX 3aJaHUM .

«Yy[AOB/IETBOPUTE/IbHO»

— 00yyvaroLuiicss He YCBOW/I 3HAUWTEJILHOW YacTH TPOTrPaMMHOIO
Marepuara;
— [IOTIyCKaeT  CYyIL[eCTBEHHble OINMOKA W  HETOYHOCTH
«HEY/IOB/IETBOPUTE/IBHO | PACCMOTPEHHH MPo0/ieM B KOHKPETHOM HarpaBJ/ieHNY;

» — UCTIBITBIBAET TPYIHOCTH B MPAKTHUECKOM TTPUMEHEHUH 3HAHHM;
— He MOJKeT apryMeHTHPOBATh HayUHbIe TT0JI0XKEHHS;
— He (hopMyJTpYyeT BLIBOZOB M 00001I[eHUH.
— MPaBU/ILHO BBIOJIHUI MeHee 51% TeCTOBbIX 3a/laHui .

npu

Ipumeuarue: “no peweHuro kagedpbl NPoYeHmM NPABUNbHO BbINOAHEHHbIX Mecmoeblx 3adaHull Mosicem
OblMb U3MEHEH.

10.3. TurnoBble KOHTPO/IbHBIE 3a/JaHUS WU UHbIe MaTepHUasIbl.
Borpocs! (3amaun) /1715 5K3aMeHa Mpe/icTaB/ieHb! B Tabsmie 15.

Tabsurja 15 — Bonpockl (3azaun) /151 9K3aMeHa

No Kopg
wn [Tepeuens BONpPOCOB (3a7a4) J/1s1 5K3aMeHa VH/JVKAaTOp
a

1 | HasoBute npegMeT u3yuyeHrss KUHEMaTUKHU. OIIK-1.3.1

2 | [aiiTe oripefiesieHlie MaTepyUaJTbHOM TOUKHU. YK-2.3.1
Teno JBYKETCS M3 COCTOSIHUS TOKOSI C TAHTeHL[MaJIbHBIM YCKOPEeHUeM at

3 | = 4 M/c? u HOpMasbHBIM yCKopeHHeM an = 3 m/c2. Haiipure BennunHy | YK-2.Y.3
TI0JIHOTO YCKOPEHHs Tera a.

4 | Haiire oripeiesieHre abCOMIOTHO TBEPIOMY Tey. OIIK-1.3.1
[TpoaHanu3upyiiTe OTAMUMS  C/IeAYIOLWIMX — (U3UUECKUX  MOJesiei:

5 abcomortHo TBEpZOe Teno (ATT) m mMaTepuanbHas Touka. [IpuBexauTe VK-2B.2
rnpuMep, B KOTOPOM OJHO M TO e Tej0 BBICTYNaeT B KayecTBe
MarepuanbHOU TOUKK U ATT.

6 Haivizure cBsA3b MeXXJy JIMHEMHON W YI7IOBOM CKOPOCTbIO MaTepua/bHOMN VK2V 3
TOUKH.

[TpoaHanu3upyiiTe XapakTep MNPsSIMOJIMHENMHOTO [BW)XXEHUs Teja II0

- | M3BECTHOMY 3aKOHYy /BIDKEHHs x(t)=10+2t+0,5t"2 (m). Kakou mnyTh VK-2 B.2
MPOMJET Te/lo 3a yKa3aHHOe Bpems t = 2 ¢? OOocHyTe MprUMeHeHHe o
3aKOHOB, MCITO/Ib3YeMBbIX [Is pellleHus] 3a/JauH.

8 | ChopmynupyiiTe niepBbIi 3aKoH HbrOTOHa. OIlK-1.3.1

9 OOBsicHUTe, Kak, COTJIaCHO BTOPOMY 3akoHy HbIOTOHa, 3aBUCHT OTTK-13.1
YCKOpEeHUe Tejia OT ero Macchl.

KameHb /1eXXKMT Ha He coCyja, MOJIHOCTBIO TIOTPYXEHHBIN B BoAy. Kak

10 | u3mMeHUTCA cuna JaB/ieHHs KaMHS Ha JIHO, eC/Id CBepXy HaimuTh KepocuH | OIIK-1.B.1

(KepoCHH He CMelIMBaeTCs ¢ BozIoi)? OOOCHYy#Te CBOM OTBET.
[IpuBeguTe mnpuMep, WIUTIOCTPUPYIOIIUM [JEeUCTBUE TPEThero 3akOHa
11 HLIOTOHA. YK-2.¥.3




12

HasoBute, Kakoili u3
TPaeKTOPUM T/IaHeT.

3dKOHOB Kenﬂepa yCTdaHaBJ/IMBAET

opmy

OIIK-1.3.1

13

OueHWTe 3aBUCUMOCTb CU/Ibl BCEMHPHOTO TSATOTEHUS OT MacChl
B3aMMO/IeHICTBYIOIINX TeJl U pacCTOsiHUsA Mexay HuMu. OOocHyMTe, Kak
W3MEHUTCSl CUJIa B3aMMHOTO TATOTEHUsI IBYX TeJsl, €C/TM MacCy OJHOTO U3
Tes YBeJIMYUTh BJBOE, @ PACCTOSTHUE MeXy TellaMU — YMEHbLIUTh B iBa
pasa.

OIIK-1.B.1

14

[HatiTe onpejeneHre UMITY/IbCa Tea Kak GU3NUeCKOol BeJIMUMHBI.

OIIK-1.3.1

15

CdopmynupyiiTe, py KaKKUX yC/IOBUSIX BBITIOHSIETCS 3aKOH COXpaHeHUsI
HMITYJIbCa.

YK-2.3.1

16

Ha3OBI/ITe, KaKad (1)I/I3I/I‘JECKaH Be/IMUMHA Had3bIBAeTCA MOMEHTOM CHUJIBI.

OIIK-1.3.1

17

CpaBHI/ITe 3dIMMCY OCHOBHOI'O 3dKOHA AWHAMMWKU [OJIA ITOCTYTIATe/IbHOI'0 U
BpallldTe€/IbHOI'O  IBM>KEHMH. Haﬁ,[[HTe B3dMMOCBA3U MeEXAy STHUMU
3dKOHaMU.

YK-2.B.2

18

CdopmyiupyiiTe 3aKOH COXpaHeHHs] MOMeHTa UMITYJIbCa.

OIIK-1.3.1

19

IaiiTe onpesieieHye pabOThI KaK (GU3MUECKON BeJTMUUHBI.

OIIK-1.3.1

20

CdopMynupyiTe, UTO TaKOe MOIIIHOCTh KakK (hr3uueckasi BeJIMUMHa.

OIIK-1.3.1

21

Kakoii kKopabsb [JBWKETCS  Me[jleHHee — Harpy)KeHHbIM WU
HEeHarpy>KeHHbIN — TPU O/IMHAKOBOMW MOIIHOCTU ABuraTessi? ObocHyiiTe
CBOU OTBeET.

OIIK-1.B.1

22

OO6bsicHUTe, TOUEMy LIEHTPOCTPEMHUTeNbHAs CWla TIPH BpaIeHUH II0
OKDY’>KHOCTH He TIPOU3BOJUT PabOTHI.

YK-2.¥.3

23

Wccnepyiite paboTy CHIIbI, €C/IA TeJI0 Maccoi m = 1 KT 1oj AelCTBHeM
HEKOTOPOW CWJ/Ibl U3MEHW/IO CBOO CcKopocThk ¢ b0 = 1 m/c o v = 3 M/C.
Ob6ocHy¥Te MpUMeHeHHe 3aKOHOB, MCII0/Ib3YeMbIX JIJIsl pellieHHsl 3a/[auu.

YK-2.¥.3

24

O6LHCHI/ITE, B UeM COCTOUT pa3/inuve MeXAy KOHCepBATUBHLBIMHU U
HEKOHCepPBATHMBHBIMHU CHUJ/IAMMU.

YK-2.B.2

25

[laiiTe onpefiesieHre MOTeHMalIbHOM SHeprur. OT uero oHa 3aBUCUT?

OIIK-1.3.1

26

ChopmynupyiiTe  3aKOH  COXpaHeHUs  MeXaHWYeCKOW  SHEepruHu.
[TpuBesMTe MpHUMep BBITIOJIHEHUS] 3aKOHA COXPAaHeHUsl SHEPTUM.

YK-2.3.1

27

HdaH ToHKWI cTep)keHb Maccod m = 120 r u gjauHodt 1 = 50 cm,
CTIOCOOHBIN BpaIaTbCsl OTHOCHUTE/NLHO OCH, IIPOXOJSINeld dYepe3 ero
cepefuHy. PaccunTaiiTe ero MOMEHT MHEPLIMA OTHOCUTEbHO yKa3aHHOU
OCH.

YK-2.¥.3

28

[TokaxTe Ha NpUMepe TOHKOTO CTepxxHs AanHoM 20 cM u Maccou 30 T,
Kak rpumMeHsietcs Teopema LllTeiiHepa [/ pacueTa MOMeHTa WHEepPLIMU
TeJs NP MepeHoCce OCH BpallleHHs C CepeJMHbl CTEeP)KHSI Ha OJJMH M3 ero
KOHI[OB.

YK-2.B.2

29

HaszoBute ¢(opMysy, MO KOTOPOH BBIUHC/ISIETCS MOMEHT HMITyJ/IbCa
abCOJTIOTHO TBEPJOTO TeJia.

OIIK-1.3.1

30

Kak BbIUMC/IsieTCss KWHeTWYecKas JHeprusi BpallleHusi abComMHTHO
TBeporo Ttena? CpaBHuUTe C (GOpMYJON [Jis KWHETUUECKOW SHepruu
MOCTYNAaTe/IbHOTO JIBUKEHUSI.

YK-2.B.2

31

CdopMynupyiiTe aBa MOCTyAaTa TEOPUH OTHOCUTETBHOCTH DHHINITeHA.

OIIK-1.3.1

32

CnpaBegsiiBa /i B creljuasbHOM Teopuu oOTHocuTenbHOCTH (CTO)
K/laccuueckasi popmysia /st KWHeTHueckor sHeprun E = mv?/2? Eciu
HeT, TO KaK pacCUMThIBAeTCSl KWHETMYeCKasi SHeprusi Teja COTrJacHO
CTO?

YK-2.B.2

33

Onpepenute, Kak U3MEHUTCS TIepHO/], KOJiebaHUH TIPY>KUHHOTO MasiTHUKA
TIPY YBEJIMUEHHH er0 MacChl B 2 pa3a, a )KeCTKOCTH TNPY>KUHBI — B 8 pas.

YK-2.¥.3




CaenaiiTe BBIBOJL IO BOTIPOCY: KakK Oy/IeT U3MEHSIThCS X0/l MassTHUKOBBIX
YacoB MpPH HACTYIJIEHUM JIeTHUX >KapKUX [HeW [0 CPaBHEHUID C

34 | XOIOJHBIMY 3UMHUMU [HAMM, €C/IA Yachkl yCcTaHOB/IeHbl B HeyTeruieHHOM | OITK-1.B.1
roMelieHun (CTep)KeHb MasiTHUKa MeTa/UIMuecKuii)? AprymeHTUPYyHTe
CBOU OTBeT.
35 | Kak cBsi3aHa 3Heprusi rapMOHUUYECKHX KojiebaHW ¢ MX aMIUIATY /101 ? YK-2.¥Y.3
36 | CdopmynupyiiTe oripefiesieHrie BOTHBI. OIIK-1.3.1
37 OObsicHUTe  pas3Muue MeXIy TpOJOJbHBIMH U  TOMEepPeuHbIMU VK2V 3
MeXaHWYeCKUMU BOJIHAMM.
38 | 3amummuTe ypaBHeHHe Oeryiieil BOTHBL. OIIK-1.3.1
39 | Ha3oBure, ueMy paBHa cpe/iHsisi 06beMHasi TVIOTHOCTh SHEPTUU BOJTHBI. YK-2.3.1
VIcTOYHMK 3ByKa M NPUEMHUK JBWXKYTCS APYI OTHOCHTE/BHO Jipyra Co
CKOPOCTSIMM LDUCT U LIIP COOTBeTCTBeHHO. CKOPOCTh 3ByKa B CpeJie paBHa
40 340 w/c. IlpoaHanu3upyuTe 3ajady M OIpeJeNdTe OTHOCHUTeTbHOe VK-2 B.2
M3MeHeHre YacToThl 3ByKa 3a cueT 3(dekrta [omepa. VICTOUHUMK U o
TIpUeMHUK [BWKYTCS HaBCTpeuy Apyr Apyry: vucTt = 40 m/c, vrp = 60
M/C.
41 | Chopmynupyiite nipunLui ['roireHca. OIIK-1.3.1
42 | Ha3oBuTe ornpejeneHre MHTep(epeHIIMU BOJIH. OIlK-1.3.1
43 Cd)opMXJH/IpyI‘/’ITe, YTO Has3blBaeTcsl CTosuer BoHOM. [IpuBeauTe mprMep VK2V 3
CTOSIYel BOJIHBI.
44 | Yto u3yyaet 3/IeKTpOCTaTHKa? OIIK-1.3.1
45 | [JauiTe onpejeneHre TOYEYHOrO 3apsja. YK-2.3.1
46 Kak wusmMeHMTCd cula B3aUMOJEWCTBUSL [BYX 3/€KTPOHOB, €C/H VK2V 3
PaCCTOSTHHE MEXKy HUMH YBeJIMUMTh B 3 pa3a? ObocHyiiTe Baiil oTBeT.
[TpoaHanu3upyiite, KaKyto paboTy coBepliiaeT 37eKTPOCTaTHUYecKoe ToJie
47 | mpoToHa B aTOMe BO/IOpOZia TMPH TIOJTHOM 000poTe 3/eKTpoHa BOKpyr | YK-2.B.2
Hero.
48 Kak B3aMMHO OpHeHTHpPOBaHbI CW/IOBble JTUHUU U SKBUMOTEHLMA/IbHbIE OTTK-13.1
TIOBEPXHOCTU?
49 | Yto Ha3bIBaeTCs 3/IEKTPUYECKUM AUTIOeM? OIlK-1.3.1
50 | Kakue BelllecTBa Ha3bIBalOT AU3JIEKTPUKAMU? YK-2.3.1
51 OOmbsicHUTe  pa3nvuue  MeXJy TIO/SIPHBIMA U HerossipHbIMHU VK2V 3
JIA37IeKTPUKAMH.
OreHrTe, Kakoll eMKOCTbIO OynyT 06siafiaTh MeTasTMuecKue TIaCTUHbI
52 | mnomaasio 0.2 M2, KOTopble pasfesieHbl cjioeM mapadunHa (¢ = 2.5) | OIIK-1.B.1
tomuHou 0.5 cm?
CpenaiiTe  BbIBOZI, KaK HW3MEHUTCS  3/1eKTPOEMKOCTb  IJIOCKOTO
53 | KOHZeHcaTopa C KBaJpaTHbIMU IUIACTUHaMW, ed M3 3Tux Iiactud | OIK-1.B.1
BbIpe3aTh KPYTU C AMaMeTPOM, PaBHBIM CTOPOHE KBaJpara.
OueHuTe CMTyalMIO: /IBa KOHZeHcaTtopa oiMHaKoBoUM eMkocTy 200 MKD
54 | coeguHeHbl TapamtenbHo. Kak w3meHuTtcsi ux obujas emkocts, ecm | OTIK-1.B.1
coe/IMHeHHWe 3aMeHHUTh Ha I0ce/joBaTe/IbHoe?
[TpoaHanu3upyiTe, KakoOl BeIWUMHBI 3apsifi [JO/DKEH HaxOAUTbCS Ha
55 | oOkmagkax KOH/eHcaTtopa, YTOObI MPU Pa3HOCTU TOTeHLWManoB mexay | YK-2.B.2
obkmagkamu B 12 B oH obmagan sHeprueid B 1 k.
56 | [laiiTe oripesiesieHre 371eKTPUUECKOr0 TOKaA. OIIK-1.3.1
57 | Cdopmynupyiite 3akoH Oma /17151 yyacTKa LieMu. OIIK-1.3.1
58 Kak u3MeHUTCS1 CONPOTUBIIEHKE NTPOBOJA, €C/IN ero JJIMHa YBeIUUUTCS B VK2V 3

4 pasa, a iuameTp — yBeJauuuTcs B 2 pa3a? O6GocHyMTe CBOM OTBeT.




59

PaccunraiiTe MOLJHOCTb, BbIIe/SIEMYI0 Ha CONPOTHBIeHWHA 3 KOM Ipu
TIPOTeKaHWH yepe3 Hero Toka cuaon 60 MA?

YK-2.B.2

Bormpocsr (3agaun) asist 3aueta / audd. 3auera mpecTaBeHbl B Tabauie 16.

Tabsuiia 16 — Bonpock! (3amaun) A/ 3aderta / audd. 3auerta

Ne [TepeueHb BOMPOCOB (3aau) AJ1si 3aueTa / Audd. 3aueta Koz
n/n ) WHJWKAaTopa

1 | JaiiTe onpejiesieHie MarHUTHOW UHYKLMH. OIIK-1.3.1

2 | Cpopmynupyiite 3akoH buo-CaBapa-J/lanaca. OIIK-1.3.1

3 | Kakum o6pa3oM oripe/iesisieTcsl HarpaB/ieHne CHibl Amrepa? YK-2.3.1

4 PaccuuraliTe, yeMy paBHa Be/JMYMHA MAarHATHOTO TIOJII B Li€HTpe VK.Y 3
KPYrOBOI'0 BUTKA paguyca 25 cM ¢ Tokom 0.5 A. o
PaccunrtaliTe MarHUTHYI0 MHIYKLUIO Ha OCH [JJUHHOTO COJIEHOMJa,

c | COAepallero 10 BUTKOB Ha CAHTUMETP JJIMHbI U (heppOMarHUTHbBIN VK2V 3
CepAeYHUK C TMpOHHULIaeMOCTh0 P = 100, ec/id 110 HEMY MPOXOAMUT TOK o
cuon 2 A.

PaccuuTaliTe TJIOTHOCTb HAMOTKHM TOPOH/Ia, HEOOXOAUMYIO, UTOOBI TIpU

6 | cuse Toka B HeM, paBHOM 10 A, MarHuTHOe moJie Ha ero ocu umeno | YK-2.B.2
BeunHy 1 mTo.

OrneHuTe CUTyalMIO: B MarHUTHOE T0/Ie C OJWUHAKOBBIMU CKOPOCTSIMU

7 | BIeTarT MPOTOH U 371eKTpOH. byayT u otnnyaTteca ux Tpaekropuy, u | OIIK-1.B.1
€CJ /14, TO KaKUM 00pa3oM? ApryMeHTHpPYHTe CBOM OTBeET.
Ornpenienite, KakoW 3aps, HECET 3/eMeHTapHas 4acTvla, eC/Id OHa,

8 | mBurasicb co ckopoctbto 1 MM/c B MarHUTHOM TMosie ¢ udaykuueit 0.5 T, | YK-2.B.2
WCIBIThIBAET AelicTBre cuibl JIopeHua BesmunHou 0.16 mH.

9 | B uem coCTOMT siBjieHHe 3/IeKTPOMarHMTHOW UHAYKLIUU? OIlK-1.3.1
[Tpoananmu3upyite BemmunHy O/IC, BO3HMKAIOIIYIO B KOJbLle, KOTOpOe

10 | BBIHOCAT M3 110/ 32 Bpemsl 25 Mc. Metannueckoe KosbLo paguycoMm 10 VK.Y 3
CM HaxoJWTCA B MarHUTHOM mnosie ¢ uHAyKuued 50 mTa. Otser U
3anuimTe B MB.

11 | [laiiTe ompefiesieHUs1 fUaMarHeTUKaM U lapaMarHeTUKaM. OIIK-1.3.1

12 | Kakue BeljecTBa Ha3bIBalOTCs (heppoMarHeTUKaMm? YK-2.3.1

13 | Yro Ha3bIBAOT KO3PLMTHUBHOM CUJION? OIIK-1.3.1
Ornpepenite, Kakasi SHepPrysi 3aK/IKOUeHa B KaTyLUKe WHAYKTUBHOCTBIO

14 N o YK-2.¥.3
100 mI'H ¢ TokoMm custor 0.2 A. Otset pgakite B MIDK.

15 | YTo Ha3bIBaeTCs 3/IeKTPOMAarHUTHOU BOJIHOM? OIIK-1.3.1
Kak B3aMHO OpWEHTHPOBaHbI B 3/IeEKTDOMAarHUTHOW BOJIHE BEKTOPbI

16 | HaNPSPKEHHOCTH  3JIEKTPUYECKOro II0JI, MAarHuTHOM uHAyKuMM U | YK-2.3.1
CKOPOCTHU BOJIHBI?

17 | ChopmyaupyiiTe 3aKOH OTPayKeHUsI CBeTa. OIIK-1.3.1
[TpoaHanu3upyiite, T[e CBET ABWXKeTCsl ObicTpee — B anMase (n = 2.42)

18 | wm B Boge (n = 1.33). Bo ckonbKO pa3 pa3inuaroTcs CKOpocTu cBeTa B | YK-2.B.2
JAHHBIX cpejax?

OuenuTe cuTyaluio: Jyd CBeTa IaZilaeT Ha TpaHULly pasfena [ByX
BelljecTB nof, yriom 30°. IlokasaTenb Tpe/ioM/ieHUs] TIEPBOM Cpefbl

19 | paBeH 2.4. Bo3MOXKHO /i1, YTOOBI OTpa)KeHHBIN W TipesioMyieHHbIH ayun | OITK-1.B.1
ObLTH TIepTIeHIUKYJISIPHBI ApYT Apyry? Eciu fa, onpeiesiuTe mokasaTesib
TIpesIOMJIeHHsI BTOPOU CpeJibl.

20 | Yro Ha3biBarOT MHTepdepeHLMel cBeTa? OIIK-1.3.1

27 Onuivre, B 4eM pas/vuue MeX]y TreoMeTpUUecKOd M ONTUYeCKOU VK2V 3

Pa3HOCTBIO X0/la CBETOBbIX JIyuei.




22

[pennoxxuTe TeopeTHnyeckoe 0OOCHOBaHKE HATMUUS Pafy>KHOW OKPaCKU
y TOHKHMX IIIEHOK (pa3iuToe Ha MOBEPXHOCTH BOJBI MAacjo, MblIbHbIE
My3bIPU U T.IL.).

OIIK-1.B.1

23

Uro Takoe JAucrepcusi cBeTa Kak siBaeHue? IlpuBeguTe mnpuMepsl
HaOJTFOIeHHsT IUCTIEPCHH.

YK-2.3.1

24

[MpoaHanu3upyiite, Kakoi HaubO/BIIMN TOPSAJOK CIeKTpa MOKHO
Hab/roaTh Ha AUMPAKIIMOHHON pellleTKe, e OHa umeet 500 MITPUXOB
Ha MWUIMMETP U ee 00JIyuaroT CBeTOM C JIZTMHOM BOHbI 500 HM?

YK-2.B.2

25

UeMy paBHa pa3HOCTb (a3 [JByX CBETOBBIX BOJH, TIPU KOTOPOM
Habm0/1aeTcsi MUHUMYM MHTEHCUBHOCTU?

OIIK-1.3.1

26

[Tnockonosisipu30BaHHbINA CBET TMaJaeT Ha aHaau3aTop TakK, uTo
IUVIOCKOCTh  Tojisipu3anuu  cocrasisieT  yroa  30° € IJIOCKOCTBIO
aHanusaropa. Bo CKOJIBKO pa3 yMeHBIIUTCS UHTeHCUBHOCTb CBeTa B
yKa3aHHOM ciyyvae?

YK-2.¥.3

27

YTo TaKoe abCOJTFOTHO YepHOe TeJio?

OIIK-1.3.1

28

Bo CKombKO pa3 M3MEHWTCS MOTOK SHEPTMM OT HUTU HaKaJWBaHUS
JaMMbl, ec/id YJIBOUThH ee Temriepatypy? OOocHyliTe Balll OTBET,
onupasich Ha 3aKoH CtedaHa-bonbiiMaHa.

YK-2.¥.3

29

Pacrionoxkvte cefyroliue CreKTpajibHble K/acChl 3Be3[, B IOpsJKe
BO3pacTaHuss abCO/MIOTHOM Temmeparypel: A — Oenble 3Be3gel, G —
kenteie, M — kpacHble, O — ronybsie. VIcrosb3yiiTe B OTBeTe 3aKOHBI
u3nydeHuss abCoOMOTHO uepHOro Tenma. OOBSICHUTE TMOMYYEHHYIO
3aKOHOMEPHOCTb M3MeHEeHHs LIBeTa.

YK-2.B.2

30

Yto Ha3biBaeTCsl BHEITHUM (GoTo3hdexTom?

OIIK-1.3.1

31

MoxkeT 1 BUAUMOE Uu3MyueHHe BbI3BaTh (HOTO3(h(dEKT B TiacTUHE U3
MeTajula, paboTa BbIXojla KOTOporo paBHa 3.5 3B? OO6ocHy#iTe CBOM
OTBeT.

OIIK-1.B.1

32

O0OBsICHUTE MMPpUYMHY BO3HUWKHOBEHHWA TOPMO3HOTI'O PpEHTI€HOBCKOI'O
H3/1y4YeHus.

OIIK-1.3.1

33

OOmBsicHUTe, KakK HEprus ()OTOHa CBsi3aHA C JJIMHOW CBETOBOM BOJIHBI.
OO6ocHy¥Te Balll OTBET.

YK-2.3.1

34

@®otoH c AmuHOM BosHBI A = 97,04 mM paccesifics Ha HerOABWKHOM
y/1eKkTpoHe mof yriaom 6 = 90°. Tlpeasioxkute crioco® ompezeneHUs
OTHOCHUTEJIbHOTO U3MEeHEeHUs [I/TMHbI BOJIHBI (JOTOHA MPU KOMIITOHOBCKOM
paccesHud. PaccuvTtanTe ero BenMUMHY B yKa3aHHOM  CjIyuvae.
KomnToHOBCKasi jiMHa BOJIHBI paBHa 2,426 riM.

OIIK-1.B.1

35

OnwuimTe, YTO TpeCTaB/seT coOOM aToM B paMKax Mojend ToMCOHa.
Kakue ocHOBHbIE HE[JOCTATKU JJaHHOW MOJe/u?

OIIK-1.3.1

36

AToM BOAOpOZAA HAXOAUTCS B OCHOBHOM COCTOSTHMU. Kakoul [JIMHBI
BOJIHBI M3/yueHre MO)KeT WUCIYCTUTh AaHHbIA atom? OO6oOCHYyMTe Barl
OTBET, UCMOJIb3Ys MOCTY/1aThl bopa.

YK-2.B.2

37

B uem cocTouT rumnoTesa jie bpoiinsi?

OIIK-1.3.1

38

OOBsicHUTe, TIPU KaKUX YCJIOBUSIX MUKPOUACTHUL[BI TTPOSIB/ITFOT BOJTHOBBIE
cBoiicTBa. [IpuBeanTe MprMepsl, OATBEP KAAoLe BOJTHOBbIE CBOMCTBA
YaCTHLL.

OIIK-1.3.1

39

Byner /M TIpOSIBNATH BOJHOBBIE CBOWCTBA (yTOONBHBIA MY TIPH
MoNa/laHuu B BOPOTa IIMPUHOW 7 M, ecii Macca Msiya 400 r., a CKopocThb
- 100 km/u? OTBeT 060CHOBATH.

YK-2.¥.3

40

KakoB ¢h13uueckuii CMbIC/I BOJTHOBOUW (PYHKIMHN?

OIIK-1.3.1

41

B ueM oT/MuMe CTalMOHAapHOTO W HECTAlMOHAPDHOTO YpaBHEHUs
[lIpénunrepa?

OIIK-1.3.1




42

OL[EHI/ITE 110 HOPH/I[Ky BeJ/IMUMHBI BPEMH JKM3HU KBAHTOBOI'O COCTOSIHUA,
SHeprusi KOTOPOro XapaKTepu3yeTcsl pa3MbiBaHueM Tmopsigka AE = 0.1
5B.

OIIK-1.B.1

43

MukpouyacTuiia 3arnepTa B 0JJHOMePHOU TOTeHIMa/IbHON siMe IUPUHOM |
¢ 0eCKOHEUHBIMU CT€HKAaMH W HaXOWTCS B COCTOSIHUHM C KBAaHTOBBIM
yucioM n = 1. TlokaxkuTe, Kak OIpeJe/NuTb KOOPAWHAThHl TOUEK, B
KOTOPBIX BEpPOSITHOCTh OOHApy>KUThb MHKPOYACTHI[y MaKCHUMaJbHa.
HaiiuTe MX B yKa3aHHOM CJTyuae.

OIIK-1.B.1

44

CpaBHuTe [/MHY BOJIHBI Aie bpoiinis gsi mapyka maccov mia = 0,2 T U
MpoToHa Maccoii mp = 1.67*10~%7, UMerIIMX OAMHAKOBbIE CKOPOCTH V.

YK-2.Y.3

45

Kakum o00pa3oM 3SHEprus «HYJEBbIX KOJieOaHUI»  KBAaHTOBOTO
rapMOHUYECKOTO OCLIWIISITOPA CBsi3aHa C COOTHOIIIEHHEM
Heoripe/ieieHHocTel ['elizeHOepra?

YK-2.B.2

46

HOC‘—IHT&ﬁTE, CKOJIBKO 3J/IEKTPOHOB MOXET HdXOAUTbCA B OCHOBHOM
COCTOSIHMHU B dTOMeE.

YK-2.¥.3

47

[TocuuraiiTe, CKOJBKO 3/7€KTPOHOB B aTOMe, y KOTOPOIO LieJIMKOM
3aro/THeHa BHeIHsisi 2p-060yi0uKka. ATOM Kakoro BelljecTBa UMeeT TaKylo
3/1eKTPOHHYIO KOH(UTypaLyio?

YK-2.¥.3

48

KakuM MoxxeT OBbITb CIMH YaCTUL], KOTOPbIe OMUCHIBAIOTCS CTAaTUCTUKON
®epmu — [Tupaka? IIpuBeauTe npumMepbl TAKUX YaCTHLL.

OIIK-1.3.1

49

OObsicHUTe, ueM OT/JMYaeTCs XapakTep 3arlO/IHEHUS COCTOSTHUM

KBAHTOBOM cHCTeMbl hepMHUOHAMH U D030HAMHU.

YK-2.3.1

50

[Tpegnoxute TeOpeTUYeCKoe obocHOBaHue, Kak M3MEHUTCS
MPOBOIUMOCTh  KPEMHUEBOTO o00pa3ila, ecM B HEro BHEJPHUTH
He0OoJ/IbIIIoe KOJTMUYEeCTBO WHAWEBOW TIpuMecH? BaneHTHOCTb KpeMHHS
paBHa 4, BaJIeHTHOCTb UHJWS — 3.

OIIK-1.B.1

51

CorocTaBbTe CBOMCTBA CITOHTAHHOIO U BEIHY>KAEHHOI'O M3/1yUE€HUs.

YK-2.B.2

52

OrnuimumTe TPUHLIKI PabOTHI Jia3epa M0 TPEXYPOBHEBOU CXeMe.

OIIK-1.3.1

53

Jlazep paboTaeT 1O TPeXypoBHEBOM cxeme. OHEPrHs OCHOBHOTO
cocrositusi E1 = -8 3B, sHeprusi Bo30y»x/jleHHOro coctostHusi E2 = -5 3B,
3Heprust MetactabunbHOro coctosiHus E3= -5.2 3B. OnpegenuTe AmvHYy
BOJIHBI, HA KOTOPOM IIPOUCXOAUT paboyee U3yyeHue.

YK-2.¥.3

54

Uemy paBHa MOMspHasi TeIUIOEMKOCTb TBEPJOrO Tesa,
KJ/IaCCUYeCcKOl Teopuu TeryioeMKocTH [rononra u I1tu?

COoryiaCHO

OIIK-1.3.1

55

OOBsicHUTe, KaK KBAHTOBasi TEOPHS TEIJIOEMKOCTH TBepZoro Tena [ebas
JIOTIOJIHSIET TEOPUIO TeIJIOEMKOCTU DUHIITeMHa.

YK-2.¥.3

56

Kakass uvactuiia  HasbiBaetcsi  (oHOHOM?  Kak¥M  KBaHTOBBIM

pacrnpe/ie/ieHUeM OTKChIBAKOTCSE POHOHBI?

OIIK-1.3.1

[TepeueHb TeM [i7sI BBITIOJTHEHHMST KYPCOBOTO TIPOEKTa/ KYPCOBOU paboThI TIpe/icTaB/IeHbI B

Tabviie 17.

Tabsuiia 17 — IlepeueHb TeM /i1 BBITIOJTHEHHSI KYPCOBOT'O MTPOEKTa / KYPCOBOM pabOTEI

Ne /11

paboThI

[IpyMepHBIii TepeyeHb TeM 1Jisi BBITOTHEHUsT KyPCOBOT'O MPOeKTa/ KypCOBOM

YueOHBIM I7IAHOM He MpelyCMOTPeHO

BOHPOCBI A1 TIpOBejeHns HpOME)KYTOLIHOﬁ daTTeCTalliki B BHUAE TeCTHUPOBaHUA

nipe/icTaB/ieHbl B Tabmuie 18.

Tabmwiia 18 — ITpuMepHbIii IlepeueHb BOMTPOCOB /IJIst TECTOB




n/mn

[TprMmepHbIii TepeueHb BOMPOCOB /sl TECTOB

Koz
VMHAMKaTOpa

Kakasi Oyzer TpaeKTOpWsl y UYaCTHLbI, JBWDKYILEHCS paBHOMEPHO C
TIOCTOSIHHBIM TI0 BeJTMYMHE YCKOPEHHEM.

1) Ilpsimass nmuHUA

2) JIunus ¢ mepernbom

3) ITapabosna

4) OKpY’>KHOCTh

OtBert: 4

YK-2.¥.3

Onpepenure, Kakas W3 Ipe/CTaBleHHbIX (U3UYECKUX BEJIWYUH HMeeT
eIMHULly U3MepPeHHs], COBNAJaroLyI0 C eJUHULIeN U3MepeHuUs CUIIbI.

1) mnynbe

2) YckopeHue

3) Bec

4) YrnoBasi CKOpOCTb

Otsert: 3

OIIK-1.3.1

Yo nmpou3oiET mocsie abCoMOTHO HEYTIPYTOro y/japa uacTUL] MacCaMy m,
= 4m, U c KuHeTUuUeckuMu 3Heprusmu T, = 6T,. Hactuiia ¢ maccoi m;
JIBUrajach BMOpPaBO, a YaCTWIla C MacCOM M, — HaBCTpeUy YacTulle C
Maccoy m,.

1) YacTuupl OyyT ABUraThCs BIIPABO

2) Enunas yactuiia OyieT JBUraThCsl BJIEBO

3) YacTuiipl OyAyT MOKOUTHCS

4) Yactuiipl OyAyT ABUTATHCS B TIPOTHUBOIIO/IOXKHBIE CTOPOHBI

OrtgerT: 2

OIIK-1.B.1

[IpoananusupymTe, KaKOM OTBET SIBJII€TCS NPABWIBHBIM Ha Borpoc: «Yemy
paBHa CyMMa BHYTPEHHHUX CHJ, JeUCTBYIOLUX MEXJY TejlaMH 3aMKHYTOU
MeXaHWYeCKON CUCTEMBI?»

1) VI3meHeHMIO SHEepPryur CUCTEMBbI

2) Hymo

3) I3MeHeHuIO MITyJ/IbCa CUCTEMBI

4) Y CKOpeHHIO LJeHTpa MacC CUCTEeMbI

OtBer: 2

YK-2.B.2

Uro nmnpou3oiiieT € MOMEHTOM UWHepLMM CBHUHLOBOTO  LIWJIMHApA
OTHOCUTE/TbHO OCHM, COBMAJawolleldd C ero TreoMeTPpUUecKod OChIO
CUMMETPHH, eC/TA LWIMH/P CIVIIOIUTG B JUCK?

1) He n3menurcs

2) YBenuuuTcs

3) CoxpaHuTcs

4) CtaHeT paBHbIM HYJIHO

Ortser: 2

OIIK-1.B.1

YKakuTe BepHYIH 3aluiCh ypaBHeHUs [JWHAMUKU  BpalljaTeJbHOTO
JIBIDKEHMSI.

DIM=Jw

2)e=M/J

3)M=L-w?

4) L =r-p-sina

Otser: 2

OIlK-1.3.1




YKa)kuTe, 4eMy paBeH MOMEHT WHepIMM TOHKOrOo o0pydya Macco m u
paauycar.

1) J=m-1?%12

2)J=m-1%2

3)J=m1%3

4)J=m-r?

OrtgerT: 4

YK-2.3.1

Bribepute (pasy, COOTBETCTBYIOIIYIO TIepBOMY 3akKoHy HbioToHa:
«[TepBbili 3aKOH HbIOTOHA yTBEp)KJaeT. . .»

1) ®akr cyiiecTBOBaHUS aOCO/IFOTHOTO JIBYKEHUS

2) Cy1ecTBoBaHMe UHePLMA/IbHBIX CUCTEM OTCYETa

3) @akT Cy1ecTBOBaHUSI HEMHEPLMaIbHbIX CUCTEM OTCYETa

4) ®axT CyleCcTBOBaHUs NPUHLIUIIA OTHOCUTENBLHOCTH ["anunes

Ortser: 2

OIIK-1.3.1

PaccuuraliTe Be/IMUMHY MOJYJ/ISi MaKCUMa/IbHOM BeJIMUMHBI YCKOPEHUs
TOUKH, JABM>KeHHe KOTOPOW OMUCHIBAeTCsl ypaBHEHUEM X = 3c0s(2t — 1) CM.
1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

OtBert: 1

YK-2.Y.3

10

Bribepure ¢dopmysy, omnpezensiomyr0 BenMuuHY (Pa30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=kw

3)v=kA

4)v=wk

Otsert: 4

YK-2.3.1

11

Paccuwuraiite, ueMy paBHa paboTa KOHCEPBAaTHBHOW CHJIbI TI0 3aMKHYTOM
TpaeKTopuH (1o Toukam 1, 2, 3 u 1).

1) 3aBUCHUT OT yObUIM MOTEHLMATbHOW SHEprUn

2) [IponopiroHanbHa NpypaleHu 0 KUHEeTUUeCKOW SHeprun

3) PaBHa Hy/It0

4) 3aBUCUT OT CKOPOCTH JBHKEHUS

Otser: 3

OIIK-1.3.1

12

Kakass u3 mnepeumnciieHHbIX (U3MYECKUX BeIUUMH HMeeT pPa3MepHOCTb
(xr-m)/c??

1) MomMeHT cusbl

2) MoMeHT uHepLn

3) MomeHT umInysibca

4) Cuna

Otsert: 4

OIIK-1.3.1

13

Kora TaHreHIManbHOe yCKOpPeHre PaBHO HYJII0, @ HOpMa/lbHOE YCKOpPeHUe
MIOCTOSIHHO, TO TaKOe /IBU)KeHHe Ha3blBaeTcs ...

1) PaBHOMEepHBIM KPUBOJIMHENHBIM

2) PaBHOMepHBIM NPSIMOJIVHENHBIM

3) PaBHOYCKOpEeHHbIM NPSIMOTUHEHHBIM

4) PaBHOMepHBIM BpalljeHuEM

Otsert: 4

YK-2.3.1




14

Bribepure mpaBwibHBIM OTBeT. Kak M3MeHSIeTCS MOAYJ/b CKOPOCTH TIPH
MPSIMOJIMHEMHOM [IB)KEHUH, eC/IA 3aBUCHMOCTb MPOWJEHHOIO TeJIOM MyTH
OT BpeMEeHU 3a/jaHa ypaBHeHueM: S = 4 + 15t + t3?

1) Y6biBaer

2) Ilpoxoaut yepe3 MUHAMYM

3) Bo3pacraer

4) OcTaéTcs MOCTOSIHHBIM

Otser: 3

YK-2.B.2

15

Kak Bbrunc/isieTcst MOMEHT WHepLIMM MaTepruaaibHOU TOUKA?
1)J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J=m-r?

OtBeT: 4

YK-2.3.1

16

Kak cooTHOCSTCS MOMEHThI MHePLUU AWCKa Ja U LuauHapa Jil, KoTopbie
HMMeIOT PaBHbIE MacChl U paZiuyChl?

1) Jn=Ju

2)Jn > i

3)Jn>2-Ju

4 Jn > Juy/2

OrtgeT: 1

YK-2.Y.3

17

Haligute oTHoIlleHWe mpou3BeJeHHBIX pabor (A,/A,), eciu ABa AWCKA C
paBHbIMU MaccamMu U paguycamu R, u R, (R; = 2R,) packpyumBatoT u3
COCTOSTHUSI TIOKOS1 10 O/JMHAKOBBIX YTIOBBIX CKOPOCTEA.

N1

2)3

3)4

4)5

Otser: 3

YK-2.B.2

18

Kakoi1 yuéHsIii co3jjan crieljyanbHyr0 Teoprto oTHocuTesnsHOCTH (CTO)?
1) T'anuneit

2) DUHILTEeUH

3) JlopeHrj

4) bop

Ortser: 2

YK-2.3.1

19

Bribepute ypaBHeHHe, OMIUCHIBAKOIIee TapMOHUYECKHe KOieOaHusl.
1) x = 0,1-tg(2t2 + /6)

2) x = 0,1-cos(2t + 1/6)

3) x = 5-ctg(8t2 + n/2)

4) x = 0,05-arctg(2t"0,5)

OtBeT: 2

OIlK-1.3.1

20

[Ipoananu3upyiite, NpyM KakOM YCJIOBUM B CHUCTEMe, COBepLIaroLei
BBIHY)K/IeHHble KosiebaHusi, OyjeT HabmogaTbcsi pe3oHaHC (@,
CoOCTBeHHas UaCTOTa, ( — YaCTOTA BBIHYXK/[AFOITIEeH CHTBI)?

1) o >> o,

2) 0>,

3) o ®,

4) 0 << w,

OtBeT: 3

OIIK-1.3.1




21

Bribepure, Kakasi ¢u3nueckass BeJIMUMHA WU3MEHSIETCS T07] BO3ZEHCTBUEM
CWJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MonspHas macca

2) CKopocCThb

3) Macca

4) MoMeHT VHepLuu

Otser: 2

OIlK-1.3.1

22

Bribepute, B Kakod cucTemMe Tes TIOJHBIA MOMEHT HMITY/IbCa OCTaeTCs
ITOCTOSTHHBIM.

1) 3aMKHyTOM

2) HezaMkHyTOH, IZle CyMMa MOMEHTOB BHYTPEHHUX CHJI paBHa HYJIIO

3) HesaMKkHyTOl, Tle CyMMa MOMEHTOB BHEIIIHUX CHUJI TTIOCTOSTHHA

4) He3amkHyTOU

Ortser: 1

OIIK-1.3.1

23

YKakuTe, paboTa KakoW W3 TEPeurC/IeHHbIX CU paBHA HYJ/HO TIpU
3aMKHYTOW TPaeKTOPHUM JIBU)KEHUsI Tena.

1) Bsiskoro TpeHust

2) Cusibl TpeHUs KaueHUst

3) Tarorenus

4) Cunbl TpeHUs] CKOTbKeHUsT

Otser: 3

YK-2.3.1

24

YeMy paBHa BeJMUMHA YCKOPEHHsI CBOOOIHOTO TMajieHHsi g Ha BBICOTe Haf
TOBEPXHOCTLIO 3eM/IM, paBHOH pazuycy 3eman? BenuuuHy g BOmM3M
MOBEPXHOCTH 3eMJTU MPUHSATH pPaBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

OtBer: 2

YK-2.¥Y.3

25

[Tpoananusupyiite, KaK W3MEHUTCS TepHof KosiebaHWi MaTeMaTU4eCKOro
MasiITHUKa, ec/iv JI/IMHY ero rnojseca yBeIUuuThb B 9 pas, a Maccy rpysa —
YBe/IMUUTL B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuuTcs B 4 pasa

3) Ymenblutcs B 2 pasa

4) YMeHbIIUTCA B 4 pasa

Ortser: 1

YK-2.¥.3

26

OueHrTe 5/1EKTPOEMKOCTh IJIOCKOTO BO3JYILIHOTO KOHZAEHCAaTopa, eCiau
paccTosiHue MeX[y ero o0K/Ia[KaMy yBeMYUThb B 9 pas, a 06/1acTb MeXy
00K/IafKaM¥ 3a/IUTh JUCTU/UTUPOBAaHHOM Bo/IoH (& = 81).

1) YmenbmTcA B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuuTcs B 9 pas

4) YBenuuutcs B 12 pa3

Otser: 3

OIIK-1.B.1

27

Ha3zoBure BeliecTBa, KOTOPbIe TIPH OOBIYHBIX YCJOBUSX TPAKTUUECKH He
MIPOBOJST 371eKTPUYECKUH TOK.

1) IIpoBOgHUKH

2) ITonynpoBoJHUKH

3) [lnatuHa

4) Jr3neKTpuKu

OtBert: 4

OIlK-1.3.1




28

Kak HaripaB/iieHbl CU/IOBbIE JIMHUW HAIPSDKEHHOCTH 3JIEKTPOCTaTUYECKOI0
T0J15, CO3/JaHHOTO TOYEUHBIM OTPHUL{AaTEe/IbHBIM 3apsjOM?

1) 3akpyuuBarOTCst BOKPYT 3apsija

2) K 3apsiny

3) 3aKpyuMBarOTCSI BOKPYT 3apsifia 0 YaCOBOW CTPeJiKe

4) 3aKpy4MBarOTCs1 BOKPYT 3apsi/ja MPOTUB YaCOBOW CTPEIKH

Otser: 2

YK-2.3.1

29

MokeT 1 yacCTHIla UMeThb 3apsi]], BeJIMUHHa KOToporo B 1,5 pa3a GoJibiie
37IeMeHTapHOro 3apsiza’?

1) MoxeT

2) Hert, He MmoxeT

3) MoxxeT, HO TOJILKO eC/TH 3apsifi OTpUljaTebHbIN

4) MoxeT, HO TOJIKO eCJIv 3apsif, TI0JI0KUTe/IbHbIN

Ortser: 2

OIIK-1.3.1

30

UeMy paBeH TOTeHI[Ha/ 3/IEKTPUUECKOTO MO ?

1) TloTeHLMaNbHOW SHEPTUM €JUHUUYHOTO TI0JIO’KWUTENBHOTO 3apsiia Wiu
OTHOIIIEHHIO TTOTeHLIUaTbHOW SHePTUU K 3apsiay

2) Pabore cun mosisi 1O TiepeMeIeHUI0 eJUHUYHOTO TOJI0KUTETEHOTO
3apsijia U3 IaHHOM TOYKH T10J1s1 B 6€CKOHEUHOCTh

3) Curne, feiicTByOLLel Ha 3apsi/i, TOMeLeHHbIN B JaHHYH0 TOUKY MOJIs

4) KuHeTHuyecKol SHEPruM TMPOOHOTO TOUEYHOTO €JWHUYHOTO 3apsja B
JIAaHHOM TOUKe TI0JIsSt

OtBer: 2

OIIK-1.3.1

31

Harnumre dopmyny 3akoHa Oma B guddepeHiansHoM Gopme.
HR=U/NI

2) R = Q/I>- At

3)j=0o'E

4)R=P/1

OtBert: 3

OIlK-1.3.1

32

Haligyre npaBuibHOEe Ha3BaHWe /11 BEKTOPHOU CWJIOBOM XapaKTePUCTUKU
3/IeKTPOCTaTUYeCKOro IOJIA.

1) [ToTeHuwman

2) HanpsikeHHOCTB

3) Nupykuus

4) 3apsg,

Ortser: 2

OIIK-1.3.1

33

OueHuTe, KaKk M3MEHUTCSl CWIA 31eKTPOCTaTUUeCKOro B3avMOJENCTBUS
[ByX TOYeUHBIX 3apsf0B, €C/JM OfWH M3 HUX YMeHbIIMTb B 4 pasa, a
pacCTosTHUE MeXXJy HUMHU YMEHBIIUTh B 2 pas3a.

1) YmenbmTcs B 8 pa3

2) YmeHbIIWTCSA B 2 pasa

3) YMeHbLuuTCs B 16 pa3s

4) He usmeHnuTcs

Otsert: 4

OIIK-1.B.1

34

OneHrTe, Kak 3aBUCUT 3JIeKTpAYecKas IIPOBOJMMOCTb IIPOBOJHUKA OT
MPUIO)KEHHOM K HeEMY Pa3HOCTU MOTeHLaIoB.

1) IIpsiMo mponopLMOHAIBbHO

2) [Iponop1jMoHaNbHO CTeNeHr OT Pa3HOCTH MOTEHL[AaI0B

3) IIponop1ioHaaBLHO KBapaTy

4) He 3aBucUt

Otsert: 4

YK-2.B.2




YKaxuTe (QU3MUECKyl0 BeJMYMHY, KOTOpasg HMeeT Ty >Ke eJUHULY
V3MepeHus, UTO U HalpsyKeHUe.
1) HanpsbkeHHOCTB

35 | 2) [IpoBoauMOCTb YK-2.3.1
3) 24C
4) ConpoTuB/IeHNe
OrtgeT: 3
Kak Ha3biBaeTCsl Be/IMUMHA HAIPsSHKeHHOCTH T0JIs, eC/IM HaMarHUUeHHOCTh
deppomMarHeTvika o0OpailjaeTcsi B HyJIb U HallPsPKEHHOCTb T10/1s1 HarpaBjieHa
TIPOTUBOIIO/IOXKHO TI0JI10, BbI3BaBllleMy HaMarHUUUBaHUe?
36 1) FI/ICTepe3I/ICOMU ) OMK-1.3.1
2) KospiutuBHOM cunoiu
3) [Monsipuzaruent
4) MarHuToABWXKY1lel CUIou
OrtgerT: 2
OneHuTe, MO KaKOW TpaeKTOpUM OyZeT OBUTaThCs B MarHWTHOM I10Jie
yacTulla, JeTsias C TMOCTOSHHOW CKOPOCTbIO B/O0JIb JIMHUM MarHUTHOMW
WHAYKLUU?
1) OKpy>XHOCTb
37 YK-2.¥.3
2) [psimast
3) OBanoup,
4) Dnnuric
OrtgerT: 2
B Kakux eiuHUI[aX U3MepPsIeTCsl HalIPSHKeHHOCTh 3/IEKTPUUeCKOT0 MOJIsi?
1) A/m
2) B/m
38 3) Kn YK-2.3.1
4 Tn
OrtgerT: 2
YCcTaHOBUTE COOTBETCTBHE MeXAy MaTepuasioM TPOBOJHUKA U €ro
3J1eKTPOIIPOBO/IHOCTHIO:
Marepuan ODIeKTPOoIIpoBOAHOCTL (0, 1/(OM-cMm
39 e p 2 >10_115 _1;0_10/1 (0, 1/( ) OITK-1.3.1
B) ITonyripoBoiHUK 2)10-1°- 103
B) [Ina1eKTpuK 3) 104 - 108
OtBer: 1-B,2-B5,3-A
OreHrTe, KaK COOTHOCSITCS YTJIbI Ma/IeHUsI O U OTPa)KeHHsI () CBeTa?
Da>>o
40 |20 OIK-1.3.1
3a=9
Hoa<e
Ortger: 3
[TpoaHaM3upykTe, UeMy paBeH aOCO/MIOTHBINM TOKa3aTe/lb MPeIOMJIEHHUS
cpefbl C [W3MEKTPUYECKOW TMPOHULIAEMOCTbI0O € = 16 W MarHUTHOU
MPOHULIAEMOCTBIO | = 1.
1) 1/32
41 2) 1/4 YK-2.B.2
3)4
4) 1/16

OtBeT: 3




42

YKaxuTe siB/ieHHe, KOTOpOe UMeHyeTCsl UHTepdepeHLreli BOJIH?

1) OrubaHue BOHaMU TIPEISITCTBUM

2) HanoxxeHuie ApyT Ha Apyra BOJIH, UAYIIUX OT KOT€PEHTHbIX NCTOUHUKOB
3) OTK/IOHeHHe BOJH OT NIepBOHAYa/IbHOTO HarpaB/ieHUs! paclipoCTPaHeHHs
TIpU Tiepexo/ie U3 OfHOMN CpeJibl B PYTYIO

4) 3aBUCUMOCTb (Pa30BOI CKOPOCTH OT JIJTMHBI BOJIHbI

Otser: 2

YK-2.3.1

43

[TpoaHanusupyiiTe, KakuM [O/DKeH ObIThb YroJl rajieHus CBeTOBOrO JIyua,
4yT0OBI OTPAKEHHBIH JTyY COCTABJISI C TIaJaroIuM yros 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Ortsert: 3

YK-2.B.2

44

OueHrTe ONTHUYECKYH IJIMHY MyTH L U3 OQHOW TOUKU B JIPYTYHO, €C/id
paccTosiHue MeXXJy ABYMsi TOUKaMM MPO3PauHOU [W3/1eKTPUUYEeCKO Cpeibl
S = 4 m. [1okasaresib npesioMsieHus cpefbl n = 1,5.

1)5m

2)6m

3)7m

H1llwm

Otser: 2

OIIK-1.B.1

45

[Onsi 0ObsICHEHUSI KAKOTO SIBJIEHWS MOYKeT OBbITb HWCIIO/Ib30BaH TIPUHLIUTI
Ioiirenca-®penens?

1) KorepeHTHOCTB

2) Oudpakuys

3) [Monsipuszanms

4) KopnycKysipHO-BOJTHOBOM Ayanu3m

Ortser: 2

OIIK-1.3.1

46

[TpoaHanusupyiite, yeMy paBeH Ie€pUOJ pelleTKH, Korja AudpakijoHHas
peretka cogepXuT 200 IITPUXOB HA MUJIJTUMETD.

1) 100 MKM

2) 500 MKkm

3) 200 mkm

4) 5 MKM

Otsert: 4

YK-2.B.2

47

[MpoaHanu3upyiiTe  WHTEHCUBHOCTh  CBeTa TpU  HHTepdepeHLUH
OJJMHAKOBBIX BOJIH C MHTEHCUBHOCTbIO | OT KOrepeHTHBbIX MCTOUHUKOB B
TOUKe, B KOTOPOW pa3HOoCTh (pa3 paBHa 2-m'N (N =0, 1, 2, ...)?

1) 41

2) 31

3)1

4)0

Ortser: 1

YK-2.Y.3




48

YTo W3 TEepeurcIeHHOTO SIBSIETCS OCOOEHHOCTBIO CHJIOBBIX JIMHUM
MarHMTHOTO MOJSI?

1) CusoBble IMHUKM MarHUTHOTO MOJISI BCerJja 3aMKHYThbIe

2) MarHuTHble CWIOBble JIMHMM HAUMHAKOTCSI HA MAarHUTHBIX W
3aKaHYMBAOTCS Ha 3JIEKTPUYECKUX 3apsijax

3) MarHuTHble CW/IOBble JIMHMM HAuMHAIOTCA W 3aKaHUMBAIOTCAd Ha
MarHUTHBIX 3apsiax

4) MarHuTHble CWJIOBble JIMHAM HAuyMHAIOTCA U 3aKaHUMBAIOTCAd Ha
3JIEKTPUUECKUX 3apsiiax

OtBeT: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOJl, KakKOMl TIeoMeTpUUeCKOW (QUrypold MOXKHO OIuUCaTh
TPAeKTODUIO [JBIDKEHUS] 3apsDKEeHHOM uacTULlbl, [JBUTAIOIIeNCs TOf,
HeKOTOpbIM yrJioM (0° < a < 90°) K IMHUAM MarHUTHOW UHAYKLWH.

1) OKpy>KHOCTb

2) ITapabosna

3) I'urtepborna

4) Cnivpanb

Otsert: 4

OIIK-1.B.1

50

OrieHuTe CTereHb MoJisipu3aliii P cBeTa, eciv CBeT Tpe/CTaB/sieT cobou
CMeChb eCTeCTBEHHOTO CBeTa C TIJIOCKOIO/SIPU30BaHHBIM. VIHTEHCUBHOCTD
MOJIIPU30BaHHOTO CBeTa B Jiyde paBHAa WHTEHCUBHOCTH €CTECTBEHHOIO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OTBeT: 3

OIIK-1.B.1

51

PaccuuTaliTe mokasaTesib TIpe/iOM/IeHUs] BeIlleCTBa, €C/IM CKOPOCTb CBeTa
MpU Tepexoje Jayua U3 BO3/lyxa B HEKOTOPOe BeIeCTBO yMEHbIIW/IaCh Ha
20%.

1)1,2

2) 1,25

3)0,2

4)2,2

OTBeT: 2

YK-2.¥Y.3

52

Paccuuraiite yronm Mexay ONTUUECKUMH OCSMH TOJsipyU3aTopa |
aHanu3atopa. [Ipy TIPOXOXKAEHWM CKpelleHHbIX TMoJsipu3atopa U
aHa/M3aTopa MHTeHCHBHOCTb CBETa YMEHbIIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBeT: 2

YK-2.¥.3

53

[IpoaHanmu3upymTe, Kak W3MEHWUTCSl Be/MUMHA MarHUTHOM WHIYKLMM Ha
OCH [JIMHHOTO COJIEHOWJa, eCIU TOK B HEeM YBeJWuuTb B 4 pasa, a
IJIOTHOCTb HAMOTKU BUTKOB YMEHBIIUTH B 2 pasa’?

1) YBenuuurcs B 2 pasa

2) YBenuuutcs B 9 pas

3) YmenbluuTcs B 9 pa3

4) YMeHbIIUTCA B 3 pasa

Ortser: 1

YK-2.B.2




54

YKa)kuTe, Kakoe TeJI0 SIB/ISIeTCsI abCOFOTHO Y€PHBIM TEJIOM.
1) ITornowaeT Bce najaroliee Ha HErO U3MyUeHue

2) OTpaxkaeT Bce MaZaroliee Ha Hero u3jiydyeHue

3) i3nyuyaeT B peHTTeHOBCKOM /iara3oHe

4) VanyuaeT B BUJMMOM JUaria3oHe

OtBeT: 1

OIIK-1.3.1

55

Y Kakoro u3 Tes oTpakaTesibHasi CIOCOOHOCTE O/M3Ka K Hy/T0?
1) IIpo3pauHoro

2) 3epKabHOrO

3) MaroBoro

4) YepHoro

Otsert: 4

YK-2.3.1

56

OueHuTe, BO CKOJIBKO pa3 yBe/JWYWIach >HepreThuyeckass CBeTHMOCTb
abCO/MIOTHO YepHOro Tesia Ipy ero HarpeBanuu ¢ T, = 1000 K go T, = 3000
K.

1) B 72 pa3za

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Otser: 2

OIIK-1.B.1

57

Beibepure, kakas ¢opmMysa Haubosee TOYHO OMMCHIBAET CIIEKTPATbHYIO
TJIOTHOCTb SHEPreTHUeCKOW CBeTUMOCTH abCOTFOTHO UepHOTO TeJia.

1) ®opmyna Pepmu-/Iupaka

2) ®opmyna bose-DitHilTeliHa

3) ®opmyna [1nanka

4) ®opmyna Panes-/IxuHca

Otser: 3

YK-2.3.1

58

Kakoe usnyueHue sB/sieTCss paBHOBECHBIM?

1) Anbda-, beTa-, ramMmma-HU3TyYeHust

2) TernnoBoe HU3nyyeHue

3) JlazepHoe U3nyueHre B BUAUMOM U MH(PPAKPAaCHOM Juaria30Hax
4) TopmMO3HOe PeHTIeHOBCKOe U3/TyueHre

Ortser: 2

OIlK-1.3.1

59

YKakuTe 3aKOH, KOTOpbIM ompejenseT TOJOXKeHHe MakKCHUMyMa
W3y4yaTesbHOM CMOCOOHOCTH abCOJ/IFOTHO UepHOTO Tesia TP 3aJlaHHOU
abcomoTHOM Temmeparype.

1) 3akoH Credana-bonbimana

2) [1epBbIii 3akoH BuHa

3) 3akoH Kupxrodga

4) 3akoH Mastoca

Ortser: 2

OIIK-1.3.1

60

Yxkaxute (hopmyy, orpeie/sitoIyi0 SHePryi0 CBeTOBOr0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4HE=hv=hc/A

OrTBeT: 4

OIIK-1.3.1




61

[IpoaHanmu3supymTe, Kak U3MEHSeTCs CWjla TOKa HacbllleHWs Ipu
¢doTo3ekTe B clyyae yMeHbIIIeHUs] CBeTOBOIO MOTOKA MNa/jaroliero ceera
MIOCTOSIHHOM [I/INHBI BOJTHBI.

1) YmeHbI1aeTcst

2) CHauasa yMeHbIIAeTCs, 3aTeM yBeJTUUNBAeTCs

3) CHauasa yBe/MUMBaeTCs], 3aTeM yMeHbIIaeTCs

4) CHauasna ocTaeTcsl IOCTOSTHHOM, a 3aTeéM YMeHbIIaeTC s

Ortser: 1

YK-2.B.2

62

[Ipoananu3upyite, 4YTO TNPOU30HMJET C KUHETUUECKOW >Heprueu
(h0T03/1IeKTPOHOB, €C/IU, He MeHsisl YaCTOThl MaJarolero CBeTa, YBeJUYUThb
€ro UHTEeHCHMBHOCTH B 2 pasa.

1) YmeHbIIMTCS B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He usmenuTcs

4) YBenuuurtcs B 2 pasa

Otser: 3

YK-2.B.2

63

OueHuTe BeMWYMHY KpacHOM rpaHuubl ¢orosddekra (B repuax) s
KaToZla, M3rOTOB/IEHHOTO M3 BoJib(pama TosmuHON 2 MM. KaToz moKphIT
cioeM okcuzia Gapusi. PaboTa BbIXoJa 3/71€KTPOHOB C MOBEPXHOCTH KaToza
paBHa 2 3B. IToctositHas [Tnanka — h = 6,6-10734 [)k-c. 3apsi/ 3/1leKTpOHa
—e=1,6-10"Kn.

1) 3,2-10'5 T'y

2)4,8-105 'y

3)4,8-10" I'y

4)4,8-108 I'y

Otser: 1

OIIK-1.B.1

64

Kakum o6pa3om 3aBucHT paboTa BbIX0/]a 37IEKTPOHA C TIOBEPXHOCTH KaTo/a
Y3 KaZIMUs1 OT YaCTOThI NaJjarolero ceera?

1) IIpsiMo MpoNOPLIMOHATBHO YacToTe

2) [IponopLioHaNBHO YCKOPSIOLEMY HalpsKeHUI0

3) [IponopijMoHanbHO KBaZpaTy YacCTOThI

4) He 3aBHUCUT OT YaCTOThI

OtBert: 4

OIIK-1.3.1

65

[Tpoananu3upyiite, OyaeT i HabmoAaTbest GoTo3dEKT, ecu MIaCTUHKY
U3 JlaHTaHa 00/y4yaTh CBETOM C AJMHOM BosHbI 600 HM? Pabota BbIXO[a
9JIeKTPOHa U3 JlaHTaHa paBHa 3,3 3B.

1) ®oTo3¢eKT BO3MOXKEH, eCU KaTof, HarpeThb A0 Temnepatypsl 347 K

2) He 6yger

3) ®oTo3deKT BO3MOKeH, eC/U AOTOTHUTEIBHO MPUIOKUTD K M/IaCTUHKE
YCKOPSIFOLLYHO Pa3HOCTh MOTEHLUA/IOB BeJIMUMHOU He MeHee 1 B

4) ®oT0o3(deKT BO3MOXKEH C BEPOSITHOCTBIO p ~ 0,5

Ortser: 2

YK-2.B.2

66

CpenaiiTe BbIBOJ, O BeJTMUMHEe MUHUMAJILHOTO 00pPaTHOTO HaTpsyKeHUsl, TPy
KOTOPOM IOJTHOCTBIO TpeKpalaeTcsi (JOTOTOK. Y CI0BUe: SHeprusi (JOTOHOB
paBHa 6,5 3B, a ¢orokaTros M3rOTOBAeH U3 JWTHs, paboTa BBIXOZA
KOTOPOro cocTasjseT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

Ortser: 1

OIIK-1.B.1




67

OueHuTe, BO CKOJIBKO pa3 /laBjieHHWe CBeTa, MaJarollero neprieHJuKyJ/IspHO
W7iea/lbHO 3epKasibHOM IMOBEPXHOCTH, 00JIbIle aB/IeHHsI CBeTa, MajjaroIliero
MepreHAUKYISIPHO MealbHO YePHOW NTOBEPXHOCTH.

1)2

2)1

3)1,5

4)3

OrTgeT: 1

OIIK-1.B.1

68

OueHuTe, OT KakKWMX BeJMYMH 3aBUCUT CHWIa CBETOBOIO [laBJEeHHUSI C
KBaHTOBOW TOUKHU 3PEHUS:

A) Yucna hoTOHOB B CBETOBOM TTYUKe;

b) OHepruu ¢oTOHa;

B) Koaddurimenra oTpakeHust TOBEpXHOCTH.

HAB

2)A,B,B

3)5,B

4 A, B

Ortser: 2

YK-2.Y.3

69

[TpoaHanu3upyiite, B KakixX 00/IaCTSIX CIIEKTpa 3JeKTPOMAarHUTHBIX BOJIH
BO3MO>XKHO Habrogenne 3ddexkra KomrroHa.

1) Bugumelii Auana3oH

2) Papyoauana3oH

3) Teparep1oBbIii 1Hara3oH

4) PeHTreHOBCKUI Juana3oH U raMMa-u3iyueHue

OtBert: 4

YK-2.Y.3

70

Kakum o6pa3om umItyibC pOTOHA CBsI3aH C JAJTUHOM BOJTHBI?

1) immny/ibC MpsiMo TIPOTIOPLIMOHA/IEH JIJIHE BOJIHBI

2) imnysibC TpsSIMO MPOMNOPLIMOHAEH KBapaTy JA/IMHbI BOJHbI

3) imnyibc 06paTHO MPOMOPIIMOHAEH J/IMHEe BOTHbI

4) VmnynbC mpsMO MPOMOPLIMOHANeH KOPHIO KBaJpaTHOMY OT JJIMHBI
BOJTHBI

Otsert: 3

OIIK-1.3.1

71

B kakoil 005acTM CreKTpa 3/7eKTPOMAarHUTHOTO W3/IyUeHHs] HWMITYJIbC
¢oTOHa MMeeT MUHUMAa/bHOE 3HaueHue?

1) lndpakpacHoe n3nyueHue

2) TeparepLioBOe U3yueHre

3) PenTtreHoBcKoe u3nyyeHue

4) Papurounsnyuyenue

Otsert: 4

OIIK-1.3.1

72

[Tpoananu3upyiiTe, Kakoe U3 MPUBEJEHHbIX BbICKA3bIBAHUW MPOTUBOPEUUT
KBaHTOBOW TeOpUU CBeTa.

1) lHTeHCUBHOCTb CBeTa He 3aBUCUT OT TVIOTHOCTH MOTOKA (POTOHOB U UX
SHepruu

2) CBeT MOXXET M31yuyaTbCsl M PaCIpPOCTPAaHATHCS TOMBKO OT[eIbHbIMHU
MOPLIUSIMU — KBaHTaMU

3) KaxgomMy U3 KBAHTOBBIX COCTOSSHUM, B KOTOPOM HAaxXOJWUTCS aTOMHas
cucTeMa, COOTBETCTBYeT Ompe/le/IeHHbIM YPOBEHb SHEPTryr

4) [nsg dYacTUlbl He MOTyT OBbITb OJHOBPEMEHHO TOYHO W3MeEpEeHbI
KOODP/IMHATbI U UMITYJIbC

Otsert: 1

YK-2.B.2




73

YKakuTe, B ueM 3aK/IH04aeTcsl CMbIC/I TTePBOro nocrysnaTa bopa.

1) YTBepKJeHue 0 CyleCTBOBAaHWM CTAlJMOHAPHBIX COCTOSIHUM, B KOTOPBIX
aTOM He U3/Iy4yaeT U He MOIJIOL|aeT SHePruu

2) PasHOCTh 5Hepruii AByX CTal[MOHApHBIX COCTOSIHUM paBHA SHEPrUu
M3/ly4aeMoro WM MOTJIOIaeMoro KBaHTa CBeTa

3) B aToMe 371eKTPOHBI ABWXKYTCS TI0 OpOUTaM, OJIM3KHUM K KPYTOBBIM

4) ATOM COCTOHUT M3 TOJIOXKUTEBHO 3aps’KEHHOTO si/pa U OTPULIATE/IbHO
3apsKeHHBIX 3/1IEKTPOHOB

OtBeT: 1

OIIK-1.3.1

74

Bribepute, Kakoe W3 TIpUBEJEHHBIX HI)KE BbICKA3bIBAHWN I1PABUIBLHO
OTUCBHIBAET CMIOCOOHOCTh aTOMOB K W3/TyUeHHIO W TIOTJIOIIEHWI0 JHEPTHU:
«ATOMBI MOTYT ...».

1) Iorsomiate ¥ U3MyYaTh JUIIbL HEKOTOPBIN JUCKPETHBIN Habop 3HaueHUi
SHepruu

2) V3nyvath 1 MIOT/I0IIATh H00YI0 TIOPLIMIO SHEPTUun

3) W3nyuaTh 00 AUCKPETHBLIM HAOOp 3HAUeHWM 3HEPrvu, MO0 IH00YI0
TIOPLIUIO SHEpPrUr

4) N3nyuats /00y MOPLUIO SHEPTUH, a MOTJIOLIATh JIUILbL HEKOTOPBIN
Ortser: 1

OIIK-1.3.1

75

YKaxuTte, K KAKOMY /iMara3oHy M3/ayueHUs] OTHOCSITCS epexo/ibl U3 CepUuu
banbmepa B atrome Bogopoga?

1) TennoBoe usnyyeHvie

2) PeHTreHOBCKOE HU3/TyyeHue

3) 'amMma-u3nyueHue

4) Bugumblii cBeT

Otsert: 4

YK-2.3.1

76

[Ipoananu3upyiTe, Kak HW3MeHWIachb 3HEprusi aromMa BOJOpOJa TIpU
M3/TyYeHHUU UM (DOTOHA C AJIMHOM BOHBI A = 4,86:1077 mM?

1) YBenuuusace Ha 4,86 3B

2) YmeHblWIach Ha 2,55 5B

3) Ymenbliuniach Ha 4,86 3B

4) YBenuuunach Ha 9,72 3B

OtBer: 2

YK-2.Y.3

77

OneHuTe pa3sHOCTb HEPTHUH OCHOBHOTO M BO30Y’KAEHHOTO COCTOSIHUS (B
3B). [laHO: 2/IeKTPOH B aTOMe Tepelies U3 BO30YXIeHHOTO COCTOSIHHS B
OCHOBHOe, U TIPU [JaHHOM Tiepexojie TPOW30LUI0 H3lyueHue (OoToHa C
JUTUHOM BOJIHBI 650 HM.

1) 0,4 3B

2)1,95B

3)1,23B

4)2,2°B

Ortger: 2

OIIK-1.B.1




78

YkakuTe, B UéM 3aK/r0UaeTcs ruroTesa e bpoiss.

1) JlroOble MHUKpPOYACTHIbI HapsLy C KOPIYCKY/IspHBIMU 005aat0T
BOJTHOBBIMU CBOWCTBaMH

2) AtToMm He MOXeT cojepaTb Oosiee JBYX 37€KTPOHOB, HAXO/SIIUXCS B
OJJMHAKOBBIX  CTAllMOHAPDHBIX COCTOSTHUSIX, OTpe/ie/iseMbIXx Habopom
yeTbIpex KBaHTOBBIX UMCesl

3) OfHOBpeMEHHO HEBO3MOXXHO C BBICOKOM TOUHOCTBIO  3a/aTh
KOOPJWHATBI U UMITYJIbC MUKPOYACTHUL{bI

4) DHeprusi UCIyCKaeTCsl U TOTJ/IOLIAeTCs He HeMpepbIBHO, a OT/e/IbHbIMU
KBaHTaMU

Otsert: 1

OIlK-1.3.1

79

Bribepure  yTBepKieHHe, Haubosiee TPABUJIBHO COOTBETCTBYIOLI[Ee
runorese ae bporis.

1) MuUKpo4JacTULbl MOTYT MPOSIB/STH BOJTHOBBIE CBOWCTBA

2) DneKTpOMarHUTHbIE BO/THbI UMEIOT CBOMCTBA YaCTHI]

3) Y KaXKJ]0M YaCTHLIbI CYll[eCTBYeT aHTHYaCTULla

4) AAppo aToMa COCTOUT U3 KBapKOB

Ortser: 1

OIIK-1.3.1

80

PaccuuraiiTe A/vMHYy BOJIHBI e bpoiins fs1 5/1eKTpPOHA, ABWXKYILLEToCs CO
cKopocThio 3,6 KM/c. Macca ssekTpoHa me = 9,1-1073! Kr, 3apsij; 3/1eKTpOHa
Qe = —-1,6-107° Kn.

1) 1,6 MKkM

2)2,6 m

3) 201 um

4) 3,6 MKM

Otsert: 3

YK-2.¥.3

81

YKaKuTe KOMMUeCTBO 3HAueHWH, KOTOpble MOXKeT MPUHMMATh MarHUTHOE
KBAaHTOBOE UHC/I0 M MpH JAHHOM 3HaueHWH OpOUTa/IbHOTO KBAHTOBOTO
uypcnaa 1?

1N2l+1

2)3l+1

3)l-1

41

OTBeT: 1

OIlK-1.3.1

82

YKakute, 4TO OnpezesnseT rjlaBHOe KBaHTOBOe UMC/IO N7?

1) OHepreTrueckue YpOBHU 3JIEKTPOHA B aTOMe

2) BenmnurHy MOMeHTa UMITyJ/IbCa 371eKTPOHA B aTOMe

3) IMpoeknuo opOUTATILHOIO MOMEHTa MMITYJ/IbCa JIeEKTPOHA Ha 3a/laHHOe
HaripaBJ/ieHue

4) BesmurHy MOMeHTa UMITy/IbCa 3/IeKTPOHA B 33/JaHHOM HarlpaB/IeHUuU
Ortser: 1

OIIK-1.3.1

83

YKakure, 4TO onpeze/seT MarHUTHOe KBAHTOBOE YMC/I0 m?

1) OpbuTanbHBIN MeXaHUYeCKU MOMEHT 3/IeKTPOHA B aTOMe

2) DHepruro CTalMOHAaPHOTO COCTOSIHUS 3/IEKTPOHA B aTOMe

3) BennurHy MOMeHTa UMITy/IbCa 371eKTPOHA B 3a/laHHOM HarpaB/ieHUU
4) DHepreTUyecKre YPOBHU 3/IEKTPOHA B aTOMe

Otser: 3

OIlK-1.3.1




84

B yecth Koro HasBaH 3¢eKT paciernyieHUsi YpOBHel 3Hepruu atoma BO
BHEIIIHEM 3/IeEKTPUUYECKOM MoJe?

1) OuHIITeHA M Ae Xaaca

2) llItapka

3) OTTHHICray3eHa

4) AapoHoBa-boma

Otser: 2

YK-2.3.1

85

Kak HasblBalOT J/MHUM B CIHEeKTpe KOMOWHALIMOHHOTO paccesHusi C
4aCTOTaMU, MeHbIIMMU YaCTOThI NaJjarolero ceera?

1) OpaHXeBbIMU CITyTHUKaMHU

2) AHTUCTOKCOBBIMU CITyTHUKaMH

3) CTOKCOBBIMU CITyTHUKaMH

4) AHTaroHMCTUYECKUMH CITyTHUKaMH

Ortsert: 3

OIIK-1.3.1

86

[MosicHuTe u3MUeCKUil CMBIC]T BOJTHOBOW (QYHKI[UH.

1) BosiHOBasi pyHKLIMS MPOIOPLIMOHA/IbHA SHEPTUU YaCTULIbI

2) TlpousBefeHHe BOMHOBON (YHKIIMM Ha KOMILIEKCHO-COTIPSDKEHHOE
BbIpa)KeHHe PaBHO TVIOTHOCTH BEPOSITHOCTH 0OHApY’KeHUSI YaCTHUL[bI

3) BonHoBass (GyHKIMs 00paTHO MPOIOPI[MOHA/IbHA [I/IUHE BOJIHBI Jie
Bpoiins

4) BonHoBas QyHKIUS TIpeAcTaBiaseT cOO0M KWHEMaTHUeCKWH 3aKOH
JIBIPKEHUsS] MUKPOUaCTHUIIbI X = X(t) B HesiBHOU (hopme

OtBer: 2

OIIK-1.3.1

87

Bbibepute BepHy0 (GOPMYJTHUPOBKY COOTHOIIEHHs HeompeieneHHOCTeH
Ietizen6epra.

1) AE-At > A

2) Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

OIIK-1.3.1

88

YKaxkuTte, Kakve YaCTULIbI SIBSFOTCS (pePMHUOHAMU.

1) OnekTpruYeCcKy 3apsyKeHHbIe YaCTULIbI

2) DneKTpUUYeCKH HelTpasibHble YaCTHUL{bI

3) Bce vacTuubl ¢ nosyLenbiM ClIMHOM

4) DyeKTpUuecKy 3apsbDKeHHbIe YaCTHULbI C L|eJIbIM CITUHOM
Otsert: 3

OIIK-1.3.1

89

Kak HasbiBaeTcsi TBepZioe Teno, y KOTOPOrO BajeHTHasl 30Ha IOJIHOCTBHIO
3aro/iHeHa, 30Ha TPOBOJMMOCTH — TIOJHOCTBIO CBOOOJHA, a IIMPHUHA
3aMpelleHHoN 30Hbl BelMKa [0 CPaBHEHUIO C SHEpryvel TeryioBOro
JIBUKeHUs?

1) ITpoBogHUK

2) AnsneKTpuK

3) [MonynpoBojHUK

4) TIprMeCHBIV TTOJTYTIPOBOJJHUK

Ortser: 2

YK-2.3.1

90

Kakyro pasmepHOCTbL uMeeT noctosiHHas [1nanka B cucreme CIH?
1) Ix-c

2) x/c

3) Ix/m

4) 1x/>B

Ortsert: 1

OIIK-1.3.1




Ouenure, KakOM CMBICI MMeeT COOTHOLIEHHe HeOoIlpeZeleHHOCTeN
[eiisenbepra [yl SHEPrUM 4YacTULIbI M BpeMeHU TIpeObIBaHUs ee B
COCTOSIHUM C JJaHHOM 3Hepruen?

1) DHeprus NpsiMo NPONOPLIMOHA/IbHA BpEMeH!

2) DOHeprust 06paTHO MPOMNOPLMOHA/TEHA BpeMeH!

3) DOHeprust U BpeMsi MOTyT ObITb H3MepeHbl OJIHOBPEMEHHO CO CKOJb
YTOZIHO BBICOKOM TOYHOCTBIO

4) UYem Oosbllle  HeoNpeZe/leHHOCTb  SHEPIMH, TeM  MeHbllle
HeoIpe/ie/IeHHOCTb BpeMeH!

Ortsert: 4

91 OIIK-1.B.1

Kak Ha3bIBaeTCsi COCTOsSIHME 93JIEKTPOHA B aTOMe, COOTBETCTBYHOLI[Ee
MUHUMaTbHOMY BO3MOKHOMY 3HaUeHHIO er0 SHePruu?

1) Bo30y»/1eHHO€e COCTOsTHUE

92 | 2) MeTacTabuibHOe COCTOSTHHE YK-2.3.1
3) OCHOBHOE COCTOsIHHE
4) BaneHTHOe COCTOsSIHUE
Otsert: 3

B uem 3aktoyaeTcs TyHHe bHbIN 3¢ deKT?

1) B BOMHOBOM XapakTepe [ABWKEHHS MUKDPOUACTHUI[bl B TIEPUOAUUECKOM
roTeHLase

2) B KOpmycKy/JsipHOM TIOBe/leHWH 3/IeKTPOMAarHUTHOTO HW3/yueHusi TIpu
MPOXO0XKJEHUU ero yepe3 y3Koe OTBepCTUe

3) B Haxok[JeHUM YaCTULIbI Cpa3y B HECKOJIbKMX TOYKax IMPOCTPAHCTBA
O/IHOBPEMEHHO

4) B npoxo/IeHUM MUKPOUAaCTHUI[bI Uepe3 MOTeHI[Ua/IbHbIA Oapbep, Korzia
9HEPTHs YaCTULIbI MeHbIIIe BBICOTHI 3TOr0 Oapbepa

OtBert: 4

93 OIIK-1.3.1

Kakue moiBWKHbIE YaCTULbl WM KBa3WYaCTULIbI SIB/ISIOTCS HOCUTESIMU
3apsiza B [OYIIPOBOJAHUKAX?

1) D/1IeKTPOHBI

94 | 2) [IpoToHbI OIlK-1.3.1
3) DNeKTPOHBI U JbIPKU
4) VloHbl

Otsert: 3

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO JUCHUIUIMHE OOYYarOI[UXCs 3a0YHON (DOPMEI
oOyueHus1, mpe/icTaB/ieHbI B Tabnuiie 19.

Tabsmiia 19 — ITepeueHb KOHTPOJILHBIX paboT

Ne /1 | [TepeyeHb KOHTPOJIbHBIX paboT

He niperycmoTpeHo

10.4. MeToguuecke  Marepuasbl,  OINpefesisAlOl(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/IMKAaTOpPOB, XapaKTepU3yHIIMX STalbl ()OPMUPOBaHMWS KOMIIETEHLUM, COZlep)KaTcsi B
JIOKa/IbHbIX HOpMaTUBHBbIX akrax ['YAII, persiaMeHTUpPYyHOIMX TOPALOK U TIpOLeSypy
TIPOBeJIeHHs TeKYIIlero KOHTPOJIsl yCIIeBaeMOCTH 1 MPOMEKYTOYHOM aTTecTaljii 00yJaromyxcs
I'YAIL

11. Metoanyeckue yKa3aHUs it 00yUarOIIUXCs TI0 OCBOEHHIO TUCLIATIIUHEI
11.1. MeToauueckre yKa3aHUs [jid OOyuarol[uXCs TI0 OCBOEHHWIO JIeKIIMOHHOTO
Marepuana




OcCHOBHOe Ha3HaueHWe JIEKIJMOHHOTO MaTepHaja — JIOTUYeCKd CTPOWHOe, CHCTeMHOE,
riybokoe U sicHoe W3/oXKeHHe yueOGHOro marepuana. HasHaueHue COBpeMeHHOW JIEeKIIMU B
paMKax [JUCLIMIUIMHBI He B TOM, YTOOBI TIOMyUMTh BCIO MH(OPMALIMIO 110 TeMe, a B OCBOEHUH
byHAaMeHTalbHBIX  TIPOO/IEM  TUCLIMIUIMHBI, METO/IOB HAy4yHOTO [I03HAHWS, HOBEHIIUX
JOCTIDKEeHUM HayuyHOW MbICTHA. B yueOHOM mporjecce jeKUusi BBITOJHSIET METO/0/I0OTHUYeCKYTO,
OpraHM3alMOHHYI0 ¥ WH(OPMaMOHHY0 (GYHKUWH. JIeKI[UsI pacKpbIBaeT TMOHATUHHBIN armapar
KOHKpeTHOW 00/1acTy 3HaHWs, eé TpoOsieMbl, ZaeT LieIbHOe TpeJCTaBlIeHre O AWCLUIUIVHE,
TMOKa3bIBaeT B3aUMOCBSI3b C IPYTUMH JAUCLIUTTMHAMHU.

[1naHMpyeMble pe3y/IbTaThl DY OCBOEHUH 00YYaIOIIMHCS JTeKIIMOHHOTO MaTepHarna:

- TIoJlyuyeHHWe COBpPeMeHHBIX, IIeJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OTpeJiesisieTCs [jeJIeBOM YCTaHOBKOM K KaXKI0M KOHKPETHOM TeMe;

- TIoJIy4yeHHe OIbITa TBOPUeCKOW paboThl COBMECTHO C IperofiaBaresiem;

- pasBuTHe TIPO(eCcCHOHABHO-JEJIOBBIX  KauecTB, J/OOBM K  TIpeAMeTy |
CaMOCTOSITeJTbHOTO TBOPUECKOT'O MBILLIIEHUS.

- TIOsIBJIEHWE He0OXOIMMOT0 UHTepeca, He0OX0JUMOTO /IS CAMOCTOSITe/TbHOUM paboThI;

- TIoJiyyeHHWe 3HAaHWUM O COBPeMEHHOM YPOBHEe Da3BUTHSI HayKM U TeXHUKU U O
TIPOTHO3€ UX Pa3BUTHs Ha OmKaiIme rofpl;

- HAyuyuTbCsl MeTOAUYecKH obpabaThbiBaTh Marepuan (BbIeNATh TJlaBHble MbBICIA U
TIOJIO’KEeHHsI, TIPUXOJAWTh K KOHKDETHBIM BBbIBOZAM, T[IOBTOPSTb WX B  pa3/IMUHBIX
(hopMyHMpoOBKax);

- TIO/lyueHHe TOUHOTO IMMOHWMAaHHS BCeX HeOOXOMMBIX TEPMHUHOB U TIOHSITHH.

JIeKIIMOHHBIM  MaTepvarl MOXXeT COTpPOBOXKAATHCS — JAeMOHCTpaLyeil C/aiiioB U
WCII0/Ib30BaHMEM Pa3/laTOYHOrO MaTepHvana TPy TIPOBe/IeHNH KOPOTKHUX JIUCKyCCHid 00
0Cc00eHHOCTSIX TIPUMeHeHHs OT/Ie/IbHBIX TeMaTHK T10 JUCLIATIIAHE.

CT|2¥KTypa npeaoCTaB/IeHWA JIEKITMOHHOTO MdTepHdJid:
- JIEKIIUHU T10 pa3jiejiaM COIrJidCHO Tabs1. 3 U TéMdaM, COIr'JiaCHO Tabn. 4.

11.2. Metoauueckre ykKasaHUs [ijis OOyuyaroIMXCsl T0 BBITIOJTHEHHIO J1ab0paTOPHBIX
pabor

B xope BbinosiHeHWsi J1labopaTopHbIX paboT oOyYarouuiics J0o/DKeH yriayoutb |
3aKpernuTb 3HAHUS, TPaKTU4YeCKrWe HaBBIKH, OBJAJIeTh COBPEMEHHON METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOM XapaKTepUCTHUKOM 0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT M3 KCIIEPUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOINPUSATHH.

BeirosiHeHre /1ab0paTOpPHBIX pabOT 0OyYarOUUMCS SIB/ISIETCS HEOTbEM/IEMOM UacCThIO
W3yueHUsl [JUCLIATUIUHBI, Orpefie/isieMOi yueOHbIM II7IaHOM, W OTHOCUTCS K Cpe/CTBaM,
00ecrieunBarOIIM pelleHre CJIeIyIOIX OCHOBHBIX 33/la4 00yUaroiierocs:

- mpuobpeTeHHe HaBBIKOB MCC/Ie[JOBAHMSI TPOLIECCOB, sB/eHUA U 0OBEKTOB,
M3y4yaeMbIX B PaMKaXx JIaHHOM JUCL{UTIMHEI;

- 3aKpervieHWe, pa3BUTHE M [JeTaau3aliis TeopeTHYeCKUX 3HaHWM, TOyuYeHHbIX Ha
JIeKLHsIX;

- TIoJiyyeHHe HOBOM MH(OpMaLMK 110 U3yyaeMou JUCLIUTIIVHE;

- mipuoOpeTeHWe  HABBIKOB  CaMOCTOATEJIbHOM  paboTel C  y1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3anaHvie ¥ TpebOBaHUs K IPOBe/IeHUIO JIabopaTOpHLIX paboT

Metosyyeckre yKa3aHUSI 110 BBITIOJIHEHWIO J1aDOpPaTOPHBIX pabOT TpHUBe/eHbl B
C/lefyIoMX Mocobusix, umeroluxcs B 6ubmioreke I'YAIl B HareyaTaHHOM M 3/1eKTPOHHOM
BUJIE:

1. B. M. Anapees, M. 1O. Eropos, U. . Koanenko, A. B. KonbiibLos, E. H. KoTiukos,
N. I1. KpekryHosa, H. II. JlaBposckas, FO. A. HoBukosa, [I. A. ITonos, B. K. ITpunurnko, I'. B.



Tepemenko, 0. H. Lapes, b. ®. [ITudpun // KeanroBas ¢usuka: nab. npakrukym / [Tog obm.
pea. A. B. KombuisiioBa. — CIT6.: TYAII, 2021. — 90 c.

2. 1. N. Kosanenko, H. II. JlaBpoBckas, H. H. Jluteu. HoBa, I'. JI. ITnexotkuHa, /1. E.
[Torapee, B. K. INpumunko, FO. H. apes, b. ®. [lludpun // Mexanuka. KonebaHusi ¥ BOJIHBI.
MonekysnsipHast ¢u3uKa: mabopaTopHelid npaktukym / mog pen. M. Y. Kosamenko. — CII6.:
I'YAIL 2014 - 132 c.

3. A. B. Koneuisnios, E. H. Kommvkos, H. II. JlaBpoBckas, FO. A. HoBukosa, B. K.
[punuriko, I'. B. TepeltieHKo // DeKTpUUeCcTBO U MarHeTHU3M: jiab. pakTUKyM / Tiof, pef. A. B.
KomnpinbiioBa. — CI16.: T'YAII, 2021. — 103 c.

4. Kornmukos, E. H. // BonHoBas ontrka: yueb.-meTtos. mocobue / E. H. Kotnukos, FO. A.
HoBukoga, I'. B. Tepemenko / mog pexa. Kotmukosa E. H. — CI16.: T'YATI, 2019. — 118 c.

5. E. H. Kotnmkos, U. I1. KpektyHoBa, H. I1. JlaBpoBckas, FO.A. HoBukosa, A. H. TporvH
// BOJTHOBAS{ OIITUKA. JIabopaTtophsiii pakTukym. — CI16.: 'Y AIT, 2013. — 68 c.

6. HoBukosa, FO. A. // KuHeMaTHKa ¥ JWHAMUKA JBWKeHUS] MasiTHUKOB: J1abopaTOpPHbIi
npaktvkyM / FO. A. HoBukoga, I'. B. Tepemjenko. — CII16.: 'YAITI, 2023. - 73 c.

[TpoxoskaeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS B CTPOTOM COOTBETCTBUU C
yTBepK/IEHHbIM KaJleHJapHbIM TulaHoM. Ha kaxayro siabopaTopHyro paboTy OTBOAWTCS He
MeHee [IByX 3aHSITUH: T[epBOe TIOCBSIIEHO TPOBEJEHUI0 SKCIIepUMEHTa U I0/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allliTe IOATrOTOBJAeHHOro ordeta. OdopmieHue oTueTa
OCyIL[eCTBJ/IsIeTCsI 00yUaroMMCsi BO BHeayJUTOPHOe BpeMs.

Ilo Hauasa paboTel B 1abopaTopru 00ydarouMcsi HeoOXOAUMO TIPOUTH UHCTPYKTAX T10
TeXHUKe 0e30macHOCTH C obsi3aTenbHON (uKcalyedl AaHHOTO akta B BUJe TIOJIHCH
00yyaroIerocsi B COOTBETCTBYIOLI|EM JKypHaJie.

[omnyck K BBIMOJIHEHUIO SKCIIeEPUMEHTa OCYLIEeCTB/ISIeTCSl IpernojiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCS] TPOBEPKAa TOTOBHOCTH OO0yYaroIierocs,
BK/IFOYAIOL[asi 3HaHWe TeopeTHUeCKoi 0a3bl, MOHUMaHHWe 1iesiell KCC/iefloBaHUs], TPUHLIUIIOB
paboTbl M3MepUTe/bHBIX YCTAaHOBOK M METOJUKH TPOBe/IeHHs SKCreprMeHTa. [lomyueHHBIN
JIOTTyCK OTMeuaeTcs Mpero/iaBaTesieM B KypHase.

@uKcanMs  SKCIIepUMEHTA/IBHBIX  JIAaHHBIX  OCYLUEeCTBJ/ISIeTCS  UCK/IFOUYUTE/IbHO B
VH/MBU/lyalbHbIM NPOTOKO/ (Ha aucTe ¢popmaTta A4). BereHre KO/IEKTUBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJI1a OCYLeCTB/ISIeTCSl PYUKOM (IIapUKOBOM, KalTW/UIIPHOU WX
resieBoi). Vcronpb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO Z1J1s1 TIOCTPOeHHs rpa(UKoB
u cxeMm. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C NOCAeyHOIIUM [T0yYeHHeM ero MO ITUCH.

CtpykTypa 1 opma oTuéTta 0 abopaTopHoii pabote

[ToAroTOBNIEHHBIM OTUET MOJJ/IEKUT OYHOM 3alljUTe Ha C/e/yIOLIeM I10C/ie TPOBeJeHUs
SKCIIepUMeHTa /1abopaTOpHOM 3aHATHHM. KaK/blid OTUéT A0/DKeH B 00s3aTeslbHOM TOpsiiKe
CoJZieprKaThb C/IefyHoLye pasjesibl:

1. Lens pabotbl. ®OpMyIHpPYeTCS B CTPOTOM COOTBETCTBHM C yueOHO-MeTOAMYeCKUM
rocobuem.

2. OnucaHue 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHAaIbHast
WY 3/1eKTprUYecKast cxeMa (0e3 feTanv3aliii BHellIHero Br/ia prubopoB).

3. PacuétHele (opMysbl. YKas3blBalOTCSI M HYMEpYIOTCSI BCe MaTeMaThyecKue
BBbIpa)KeHUsI, UCTIO/Ib3yeMblie /s 00paboTKK IMIMPUUYECKUX JIaHHBIX M3 MPOTOKOJIa M3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKue BBIBOJbI He INPUBOAATCA. DPOpMyJibl, UCIIO/Ib3yeMble s
BBIUMC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IEHUWM. B [JaHHOM pasjene NpUBOAATCS BCe
IMITMpUYEeCcKUe JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, IOJIyyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTcCsl CHCTeMaTH3MpOBaTh UX B
Bu/ie Tabaull ¢ coO/Tr0/ieHreM TpaBu/l OKPYT/IeHUS U yKa3aHUeM 3Havalux [udp.




5. TIpumeps! pacyetoB. IIpuBoauTcs nogpoOHast MOACTaHOBKA YMC/IOBLIX 3HAUEHWH IS
O/THOTO THUIIOBOTO pacyeTa To KaxkJoi paboueii hopmyie.

6. BbluncsieHre TOTpeIIHOCTel. YKa3biBalOTCs (OpMysbl il pacueTta abCOMIOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUUYeCKMX U C/IyUalHbIX TIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[TpuBoAATCS pe3yabTaThl U MPUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN [J11 NICKOMBIX Be/IMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWIMMETPOBOM Oymare WM C
WCII0/Tb30BaHMEM  CITELIMaTM3UPOBAHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoii Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObIThb TNPOHYMEPOBaH U
noanvcad. O6s3aTeTbHBIMU TPeOOBaHUSMU SIBJISTFOTCSI:

- TIOAMUCH ocel (C yKa3aHWeM eJJMHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

- HaHeCeHHe BCeX 3KCIepUMeHTa/IbHbIX TOUYEeK U arrpoKCUMHUPYIOLUX IPSIMBIX;

- oToOpa)keHHe JOBEPUTETbHBIX UHTEPBAJIOB (TTOTPEILTHOCTeN) /i O[HOW WA HECKOJTBKUX
TOYeK.

8. 3akmoueHre W BBIBO/BL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMyChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C Y4YéToM norpemHocTteid. OcylecTBiseTcs
CpaBHeHHe TIO/NlyUeHHBIX [JaHHBIX C TaOJMUHBIMU (CIIPAaBOYHBIMK) —3HAUEHUSIMH WU
TeOpeTUUeCKUMU pacueTamMy. [IpM HaauuMy 3HAUWUTENbHBIX PACXOXKEHWM TPUBOJUTCS
¢usrueckoe 060CHOBaHMe WX TPUUMH. EC/M pacyéThl MPOBOAWINMCH Pa3sHBIMU METO/IaMH,
HeoOXO/IUMO /IOTIO/THUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMH. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBIEHHOM 1€/l pabOTHI.

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHo pabote

Otuétr o nabopatopHOil paboTe rpefOCTaB/seTCsi B MUCbMEHHOM BH7e, 00si3aTesbHO
COTIPOBOJKZIAETCST  TIPOTOKOJIOM W3MEPEHWH, TIOANMCAHHBIM TIperojilaBaTesieM, a TaKxkKe
HarleyaTaHHBIM TUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHUH JOKeH Co/lepKaTh:

- TO/HOe HaUMEHOBaHWe W HOMep JiabopaTopHOW paboThl B COOTBETCTBHU C
MEeTOIMUECKHM T10Co0reM;

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npenopasare’is;

- CBOAHYIO  TaO/iWIly TeXHUUECKUX  XapaKTepUCTUK  HUCTO/b3yeMbIX  MpUOOpOB
(HaumeHOBaHWe, pabouMii /[Auana3oH, KjlacC TOUHOCTH, 1jeHa JesieHus, mpubopHas
MOTPeLIHOCTb);

- 3aduKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHUH;

- JIaTy TIPOBe/IEHUsS] SKCIIeEPUMEHTA U JIMYHbIe TTOAIMCH Tpero/iaBatesis U 00yJaroIerocs.
ITpoTokos 6e3 MOAMUCH TIperoiaBaTeisi MPU3HAETCsl He/leCTBUTeTbHBIM.

TutynbHelid  UCT  OOpPMIISIETCS  COTJIaCHO — TpeOOBaHWsAM, pa3MeIléHHBIM  Ha
opurmansHoMm caiite I'YAII (https://guap.ru/c/regdocs/docs/uch), u B 0bs3aTeslbHOM MOpSi/IKe
JIOJDKEH COZIEPKaTh:

- HaUMEHOBaHWe AUCIWIIVHbI;

- TIO/THOe Ha3BaHWe U HOMep PabOThI B COOTBETCTBUH C yueOHO-MeTO[UUeCKHUM TI0COOHeM;

-  ®.U.O. npernogaBatensi 1 00yuarolerocs,

- HOMep yueOHOU TPYTIIbI;

- JlaTy 3allUThI.

11.3. MertoanuecKre yKasaHus [Jis1 00yJarouXcst TI0 TPOXOXKJEHHI0 CaMOCTOSITeTbHOM
paboThI

B Xozie BBITIONIHEHUSI CaMOCTOSITE/TbHOM pabO0Thl, 0OyUarOI[UIICS BBIMOJIHSAET paboTy 1o
3a/IaHUI0 U TIPH METOJUUeCKOM DYKOBO/CTBe TIperoJaBaTesiss, HO 0e3 ero HermocpejCTBEHHOrO
yuacTHsl.

B mpoliecce BBINOJHEHUS] CaMOCTOSITE/ILHON PaboThl y oOyuaroiierocs (popmMupyercs
1iesilecoobpa3Hoe MIaHWPOBaHUe pabouero BpeMeHH, KOTOPOe 103BOJIsSieT eMy pa3BUBaThb yMEeHHs



Y HaBbIKM B YCBOEHWM M CHCTeMaTH3alu NpuoOpeTaeMbIX 3HaHWM, o0ecrieurBaeT BBICOKHN
YPOBEHb YCIIEBa€MOCTH B T€pyoj, OOyYeHHs], IIOMOTaeT IIOJYYUTh HABBIKK TIOBBIIIEHUS
npo¢eCCHOHaIbHOIO YPOBHSI.

MeToauueCKUMU ~ MaTepvasiaMH,  HalpaB/SIOI[UMUA  CAMOCTOSITEJIbHYIO  paboTy
00yYaroIIMXCsl SIB/ISTFOTCS:

- yueOHO-MeTOAWYECKUI MaTepuas o AUCIUTUINHE;

- MeToAMuecKHe yKa3aHWs IO BBIIOJTHEHUIO KOHTPOJIbHBIX PaboT;

- MeToJWuecKHe yKa3aHHs 0 BbIOTHEHHIO 1ab0paTOPHBIX paborT.

11.4. Meroauueckre yKa3zaHUsl [y OOYyYarOIMXCS TI0 TPOXOXKIEHHUIO TEeKYIIero
KOHTPO/JISl YCIIeBaeMOCTH.

TekymMid KOHTPOJIb YCIIEBaeMOCTH TIpeJyCMaTpUBaeT KOHTPOJIb KayecTBa 3HaHUM
00yuaroIuXCs, OCYIL[eCTB/ISIEMbINi B TeUeHWe CeMeCTpa C IIe/b0 OLeHMBAHHUS XOZa OCBOEHHS
JVCLIATI/IUHBI.

K ocHoBHbIM (hopMaM TeKyIllero KOHTPOJIsi OTHOCSITCS: YCTHBIM OTPOC TperofiaBaresiem
Ha JIeKIIMOHHBIX 3aHATUSX, TeCTHPOBaHWe, 3allliTa OTUYETOB MO JabopaTOpHbIM paboTam.
MeponpusTre TeKyLlero KOHTPOJ/ISI MPU3HAETCSl YCMeLIHO MNPOMAEHHBbIM TPU YCAOBUM Clauu
oOyuaroIMMcsi Ha MOMEHT TIpOBejleHUs TeKYIero KOHTpOJsi He MeHee 25% abopaTOpHBIX
paboT, a Takke MPOXOXAeHWs TecTUpoBaHUs B cucreMe LMS T'YAII c olleHKOW He HIDKe
«YJIOBJIETBOPUTEIIBHO».

OOyuatoruecsi, WMeIIMe aKaJeMUUYecKyr 3aI0/DKeHHOCTb BC/I[CTBUE TPOITyCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TIPUUYMHBI WKW HeYZOB/IeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJIs1, 00s13aHbI TMKBUIMPOBATh €€ B YaChl HA3HAUEHHBIX WHAUBUYATbHbIX KOHCY/IbTaIIUH.

Pe3ynbraThl TeKylllero KOHTPOJSl YCIIeBaeMOCTH CIy)KaT OCHOBOM /il JOMycKa K
sk3ameHy/nuddepeHIIIPOBaHHOMY 3aueTy M0 yueOHOW JUCIMITIMHE BO BPeMs MPOXOXKIEHUS
MPOMe)KYTOUHOM aTTecTal|uHu.

11.5. MeTtoauueckue ykKasaHUs [Jisi 0OyYarOLIUXCS 110 TIPOXOXKJEHUIO0 TIPOMEXKYTOUHOMN
aTTecTalu.

[Mpome)xyTouHasi ~ aTTecTalus  OOyyawIMXCs  TpefyCMaTpUBaeT  OLleHHWBaHHUe
TIPOMEXXYTOUHBIX ¥ OKOHUATe/IbHBIX pe3y/bTaToB 00yueHus mo gucuuruiiHe. OHa BK/IIOUaeT B
cebs:

- 9K3aMeH — (opMa OLIEHKH 3HaHWM, TMOAy4YeHHbIX OOydJarolMcsi B TIpoLjecce
M3yueHUs BCell JUCLIMIUIMHBI WM ee YaCTH, HaBbIKOB CaMOCTOSITe/IbHOW paboThl, criocobHOCTH
NIPUMEHSTh WX /ISl pellleHus] NPakTUUeCKWX 3a/ay. OJK3aMeH, KakK MpaBuio, MPOBOJAWTCS B
Mepuo/i SK3aMeHallMOHHOW CecCMM W 3aBepLUaeTcsl aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOPOILO», «y/I0B/JI€TBOPUTEIbHO», «HEY/I0B/1€TBOPUTETIHLHON.

- guddepeHIMpOBaHHbIA 3ayeT — S3TO (opma OLIEHKM 3HaHWM, [10y4YeHHbIX
00yyJaroImyMcs TPy U3y4eHUH IMCLUTUIMHBI, TIPY BBITIOIHEHWH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayuHO-KCC/Iel0BaTe/TbCKUX PAabOT U MPOX0XK/A€HUM MPAKTHK C aTTeCTallMOHHOM OL|eHKOMN
«OTJIMUHO», «XOPOLLO», «YJOBJIETBOPUTE/ILHO», «HEYZ0B/IETBOPUTE/IEHO».

YcnoBus nonyveHus JomnycKa K 5K3aMeHy Wid JuddepeHIIMPOBaHHOMY 3a4éTy OMMCaHbI
B 11.5.2.

11.5.1. banibHO-perTUHrOBasi cUcTeMa ¥ (pOpMUPOBaHKe UTOTOBOM OLIEHKU.

PernameHT mnpoBefieHMs TeKyLero KOHTPOJIS, IIPOMEXKYTOUHOM arTeCcTaluM |
OLIeHMBaHUsI 00YJaroIUXCsl PeryIMpyeTcsi ToKaabHbIM HopMaTuBHbBIM akToM CMK 3.76 T'Y AT,
a Taxxke [TonoxxeHnem o MmozybHO-peltrHrosou cucreMe (MJJO I'YAIT CMK 2.77).

MakcumanbHbld PeUTUHT TI0 gucuuriimHe «®Pu3uka» B cemecTtpe coctaBseT 100
0anoB, U3 KOTOPBIX:

- MakcuMarbHas cymMma 3a paboTy B cemecTpe (TeKyluii KOHTpoiab) — 70 6anioB
(pacripesienienre 6asIOB O BUAaM yUeOHOM /1esTe/TbHOCTH omnrcaHo B Tabi. 20);



- MakKCHMaJIbHbIM 0asu1 Ha IPOMEXKyTOUHOM arTectauyu — 30 6ansios.

Tabymja 20 — PacripeienieHre 6a/iioB TEKYII[ero KOHTPOJIS

No Bug yueOHOI 1esTe/TbHOCTH MakcuManbHbIHN Oat
1 | JTabopaTopHbie paboThI 40
2 | TectupoBanue B cucteme LMS I'YAII 30

Nroro: 70

11.5.2. YcoBus fonycka K MPOMeXyTOYHOM aTTeCTaljiu.

Ob6s13aTeTbHBIM YCIOBHEM /IS TIOJIyUeHUsl IOMycKa K 3k3ameHy/anddepeHIIDOBaHHOMY
3auéTy SBJSIETCS YCIelTHas cfiaua He MeHee 75% jlabopaTOpHBIX paboT, a Takke TIPOXOKIEeHHEe
TecTpoBaHus B cucteme LMS T'YAII c olieHKOM He HWXXe «Y[OB/IeTBOpUTENbHO». JIulia, He
BBITIO/THUBIIINE JIaHHbIE YCJIOBUS, He [OIMYCKAalTCs K IPOMEKYTOYHOM aTTeCTaliii U CYMTAr0TCS
UMEIIIMMH  aKafleMUUecKyr0  3a/l0/DKeHHOCTb, KOTOPYH0 HeoO0XOJWMO  YCTpaHUTb B
yCTaHOBJIeHHbIe Kadepoil CPOKU.

17151 Ioy4eHusi UTOTOBOM OLIEHKHU «X0polio» Ui «OTauuHo» obyydaroluiics 06s13aH:

- BBIMO/IHUTSE ¥ 3amuTUTE 100% s1abopaTopHbIX paboT;
- HabpaTh He MeHee 16 6awtoB (13 30) 3a 37EKTPOHHOE TeCTUpPOBaHUe B cucteMe LMS
I'YAIL

[Ipy HeBLIMIOTHEHUM XOTsI ObI OHOTO W3 JaHHBIX YCIOBUN MaKCHMaJbHasi UTOroBast
OL|eHKa, HEe3aBHCHUMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nr¢depeHIPOBaHHOM 3auéTte, He
MO>KeT MPEeBbIIIATh «Y I0BJIETBOPUTETHEHO».

OK3aMeHalMOHHBI OWIeT BK/IIOUaeT /iBa TeOPeTHUeCKHX BOMpoca (OLeHWBAOTCS
MakcumyM B 10 6asiiioB Kaxblii) M OfHY 3ajauy (olleHHBaeTcs MakcumyM B 10 6assio).
WToroBasi oueHKa MO JUCLMIUIMHE (QOpPMHUPYeTCs MyTéM CYMMHMPOBAHHSI CEMeCTPOBBIX U
9K3aMeHAal[MOHHBIX 0a//loB C TOC/IeAYIONMM TIepeBoJOM B  aKaZleMUUeCcKyro IIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsurie 21:

Tabmuua 21 — I1lkasia mepeBo/ja UTOTOBOM CYMMBbI 6asyioB B OLIEHKY

WTorosasi cymma 6asiioB Ouenka
85—100 «OtmuuHo» (5)
70 — 84 «Xopomio» (4)
55-69 «Y 10B/IeTBOPUTENBHOY (3)
MeHee 55 «HeynoBnersoputenbHO» (2)
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