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AHHOTaIus

MucrynmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— rmporpaMmy 0OakajaBpWiaTa T[10 HarpaB/IeHWIO TOATOTOBKKM/ —creupansHocTd  09.03.04
«[IporpammHas VIH)XeHepusi» HaIpaBJ/IeHHOCTH/CIIeLjuann3auu «[IpoekTrpoBanue
MPOrpaMMHBIX CUCTeM». JJuciuriiMHa peanusyeTcs Kadeapoit «Ne3».

JucuunuivHa HalesieHa Ha ()OpMUpOBaHKe Y BbITYCKHUKA C/IelyHOIMX KOMIIeTeHLUI:

OIIK-1 «CriocobeH TpUMEHSITh eCTeCTBeHHOHay4Hble W OOIedH)KeHepHble 3HaHWUS,
MeTO/Ibl MaTeMaTU4yeCKOro aHaau3a U MOZe/IMPOBaHusl, TeOPeTUUeCKOI0 U 3KCIIepUMEHTAa/IbHOIO
WCCieloBaHMs B TPogecCroHaNbHOM /1esTe/TbHOCTH»

Cofep>kaHue JIMCLMIVIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBsI3aHHBIX C MpobieMamu
o61elt pusuKy.

[TpenojiaBaHyie JUCLIMIVIMHBI TIpeJlyCMaTpvBaeT cjeAyroliye (opMbl OpraHM3aluu
yueOHOTO TIpoLiecca: JIeKI[|H, TabopaTopHbie PabOThI, MPAKTUYECKHE 3aHSATHSI, CAMOCTOSITe/TbHAsT
paboTa oOyuarorerocs.

[TporpaMMoi [WCLMIUIMHBI MpeAyCMOTpEeHbl Cefyrolje BHUbl KOHTPOJS: TeKYLUN
KOHTPOJIb yCI1eBaeMOCTH, IPOMeXXYTOYHasl arTecTtalus B popme guddepeHIMPOBAaHHOIO 3a4éTa
(1 cemecTp), 5K3aMeHa (2 cemecTp).

OO611ast TPy/I0eMKOCTh OCBOEHHSI JUCHMIUIMHBI COCTaB/sieT 7 3aueTHBIX eJAUHUI], 252
yaca.

S13bIK 0OyuUeHuUst TI0 AUCLUTUIMHE «DYCCKUI»



1. TlepeueHb MJIAHUPYEMBIX Pe3y/IbTATOB O0YUEHHS TI0 AUCIIUTIHHE
1.1. Llenu npenogaBaHusi JUCLIUTIUHBI

- TIOMy4eHue CTyJeHTaMH HeoOXOAWMBIX 3HAHWW W HABBIKOB B 00/1aCTH €CTeCTBEHHBIX
HayK;

- MpeJjoCTaB/ieHWe BO3MOXXHOCTH CTYyJeHTaM pa3BUTh M MPOJEMOHCTPHUPOBATh HABHIKUA B
M3MepeHUsiX, BEIUMCIeHUsIX U 00paboTKe pe3y/bTaTOB M3MepeHui;

- CO3JaHMe TOAJep)KUBaoIleli 0Opa3oBaTeNbHOW Cpelbl MperofiaBaHusl ISl OCBOEHUS
TeXHUYeCKUX JUCLIUIIIVH.

1.2. [IucuunuiiHa BXOJWT B COCTaB 00s13aTe/IbHOM UacTy 0Opa3oBaTenbHOW MPOTrpaMMbl
BhICIIIero obpa3oBanus (ganee — OIT BO).

1.3. TlepeueHb MIAHUPYEMBIX Pe3y/IbTaTOB 00YUEeHHUs 0 JUCLIUTIIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.

B pe3ynbraTe M3yueHUs] JUCIUIUIMHBI OOYYaroIMACs AO/DKeH 00/1a/laTh CrieyHI[UMU
KOMITeTeHLIUSIMU WIN UX YacTaMU. KoMIleTeHIIMW ¥ MHAUKATOPbl UX JOCTU)KEHUs INpUBe/leHbl B
Tabne 1.

Tabmuua 1 — [NepeyeHb KOMIeTeHLUM ¥ UHAUKATOPOB MX IOCTHKEeHHsI
Kateropus (rpynmna) Koz v HaumeHoBaHMe Koz v HaumeHOBaHMe WHAWKATOpa

KOMITeTeHLIUU KOMITeTeHLIUU JOCTW)KeHUs] KOMITeTeHL[UH
OIIK-1 Criocoben
TIPUMEHSTH
ecrectBeHHOHayuHble | OITK-1.3.1 3HaTh OCHOBBI MaTeMaTHKH,

1 00IIeMHKeHEepHbIe
3HAHUSI, METO/IbI

(bU3MKY, BBIYMCIUTE/TLHON TeXHUKU U
MPOrpaMMHPOBaHUS

MaTeMaTHUueCcKoro OIIK-1.Y.1 ymeTsb peliaTh CTaHJapTHbIE
Oo6r1enpodeccroHaIbHbBI
aHanusa u nipodeccroHabHbIe 3a/jau C
e KOMITeTeHL[1H
MO/Ie/IMPOBaHUS, TIPUMEeHEeHVeM eCTeCTBeHHOHayUHbIX U
TeOpeTUYeCcKoro u 00IIIeMH)KeHePHBIX 3HAHWUM, METO/I0B
9KCIIepYMEHTa/IbHOT0 | MaTeMaTU4yeCcKOro aHaavsa u
HCC/IefIOBaHUA B MOZeTMPOBaHUs
rpodeccroHabHOM
JeaTesIbHOCTH

2. Mecto gucuurimHel B cTpykrype OI1

OucuuruiiHa MokeT 0a3MpOBaThCS Ha 3HAHUSX, paHee TIPUOOpPeTeHHBbIX 00yUYarOIIMUCS
MPU U3y4YeHUU CJIe[[yIOLUX AUCLUATLIAH:

— «MaremaTvKa. AHa/IUTUYeCKasl TeOMeTDUs ¥ TINHelHas anreGpay;

— «Marematuka. MaTeMaTUYeCKHW aHaIU3»;

— «MaremaTtuika. Teoprs BepOSITHOCTEM Y MaTeMaThUUyecKas CTaTUCTHUKAY.

3HaHUsl, MOJyUeHHble MPU HW3yYeHWM MaTepuasia JaHHOW [UCLIMIUIMHBI, UMEHT Kak
CaMOCTOATeJ/IbHOE 3HaueHue, TaK U UCIIO/Ib3YHOTCS [PU U3YUYeHUU IPYTUX JUCLIUIUIVH:

— «MarepuanoBeieHUE»;

— «DJIEKTDOHUKA»;

— «DJIEKTPOTEeXHUKA»;

3. OObeM U TPYA0EMKOCTh JTUCIUITTHHbI
HanHbie 06 oOiieM oObeMe AWCLUIUIMHBI, TPYJOEMKOCTU OT/e/NbHBIX BUZOB yueOHOMU
paboThI 10 JUCLIUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0eMKOCTH 10 CeMeCTpaM) Tpe/iCTaB/IeHbl B
Tabmiie 2.

Tabmwmia 2 — O6beM M TPYI0EMKOCTh IUCIUITTUHbI

Tpy10eMKOCTE 110 CeMeCTpam
Nel No2
1 2 3 4

Buz yue6GHOM paboThI Bcero




O6was mpydoemkocmsp oucyunaumbl, 3E/ (uac) | 7/ 252 3/ 108 4/ 144
W3 HUX uacoe8 npakmuuecKkoli N0020MmMoeKu
AyoumopHble 3aHsimusi, BCero yac. 20 10 10
B TOM UHCJIE:

nekumu (JI), (gac) 8 4 4

rpakTuueckue/ceMuHapckue 3anstus (113),

4 2 2

(uac)

naboparopHelie paboTsl (JIP), (dac) 8 4 4

KypcoBo# npoekT (pabota) (KII, KP), (uac)

9K3aMeH, (uJac) 9 9
CamocmosmeabHas paboma, Bcero (4ac) 223 98 125
Buo npomedicymouHoli ammecmayuu: 3aver, ’Zilzi)d)’ Tindd. sau k3
mudod. 3auet, sk3ameH (3auet, dudd. 3au, Ik3.) 3K3, T )

4. CopeprkaHve JUCLUITIMHBI
4.1. PacnpezeneHue TPy10eMKOCTUA JUCLUIIMHEI 110 pa3/iesiaM U BUJaM 3aHSITUI.
Pa3ziesibl, TeMbI JUCLIMTIIMHBI U UX TPY/J0EMKOCTb MPUBeIeHbBI B Tabmie 3.

Tabsmiia 3 — Pa3iesnibl, TeMbl AUCLATIIMHBI, UX TPYA0EMKOCTh

Paznenbl, TeMbI AVCIUATUTAHEI

Jlekuuu
(gac)

113 (C3)
(uac)

JIP
(gac)

KII/KP

(gac)

CP (vac)

Cemectp 1

Paszgen 1. ®usnuecKkue 0CHOBbI MEXaHHKH.

Tema 1.1. DieMeHTbl KHHEMAaTHKH.

Tema 1.2. luHaMyKa MaTepUaJbHOU TOUKU
Y TIOCTYTIAaTe/IbHOTO /IB)KeHHUsT abCOJTFIOTHO
TBepZoro TeJia.

Tema 1.3. 3aKOHBI COXpaHeHUs B
MexaHUKe.

Tema 1.4. JluHaMuKa BpalliaTe/ibHOrO
JIBIDKeHUs1 abCOJTFOTHO TBepAOTro Tefa.

Tema 1.5. TaroreHue. Dy1eMeHTbI TeOpUU
TI0J141.

Tema 1.6. PesiATUBUCTCKasi MeXaHUKaA.

33

Pa3pen 2. Kosied0auus ¥ BOJIHBI.
Tema 2.1. 'apmoHUYecKre KomebaHusl.
Tema 2.2. 3aryxaroiye KosebaHusl.
Tema 2.3. BoiHy>KieHHbIe KOeOaHusl.
Tema 2.4. Ynipyrvie BOJIHBI.
Tema 2.5. [IpumeHeHre GpU3MKU
KosieDaHWH ¥ BOJTH B TEXHUKe.

0,5

33




Pa3pen 3. DnekTpocTaTHKa M 3aKOHBI
MOCTOSAHHOT0 TOKa.

Tema 3.1. DyiekTpuyeckoe rose B
BaKyyMe.

Tema 3.2. DyieKkTpUueckoe rose B
[IM371eKTPUKaX.

Tema 3.3. IIpoBOAHUKH B
3/IeKTPOCTaTUYeCKOM T10JIe.

Tema 3.4. DHeprus 371eKTpUUeCKOro IMOJIA.

Tema 3.5. [TocTOSIHHBIN 371€KTPUYeCKU
TOK.

0,5

32

HTtoro B cemMecTpe:

4

98

Cewmecrtp 2

Paspgen 4. Marnerusm.
Tema 4.1. MaruuTHoe 11071e B BaKyyMme.
Tema 4.2. Dy1eKTpoMarHuTHas UHAYKLUA.
Tema 4.3. MarHuTHoe 110/1e B Bell|eCTBe.
Tema 4.4. OcHoBBI TeOpUM MakcBesiia /s
3/1eKTPOMAarHUTHOTO T10JIs. DJIeKTPOMarHUTHBIe
BOJIHBI.
Tema 4.5. [IpuMeHeHre MaraHeTrsMa B
TeXHUKe.

42

Pa3pen 5. BotHOBasi 1 KBAHTOBAsA ONTHKA

Tema 5.1. VInTepdepeHtus cBeta

Tema 5.2. Iudpakuys cBerta.

Tema 5.3. Bzaumopeiicteue
3/1eKTPOMAarHUTHBIX BOJIH C BeleCTBOM.

Tema 5.4. ITonsgpu3anus ceera.

Tewma 5.5. [IprmMeHeHMe ONITUKU B TEXHUKE.

Tema 5.6. TerioBoe ¥ JTFOMUHECLIEHTHOE
H3/ly4yeHue.

Tema 5.7. @oTo3¢ ekt u ero
TIpUMeHeHue.

Tema 5.8. Opdexr KomnroHa.

Tema 5.9. EAMHCTBO KOPIyCKY/ISIPHBIX U
BOJTHOBBIX CBOMCTB 3/1IEKTPOMarHATHOI O
W3/1y4YeHUs..

Tema 5.10. OnrTMyeckasi MMPOMeTpHs.

0,5

42




Bopy.

bpoiins.

Pa3fen 6. J1eMeHTbI KBaHTOBOM (U3NKHU
aTOMOB, M0JIEKYJI U TBepPJbIX TeJl.
Tema 6.1. Teopus atoma Bogopo/a 1o

Tema 6.2. KopnycKynisipHO-BO/THOBOM
JlyaausM CBOMCTB BelllecTBa. BoHsbl e

Tema 6.3. CooTHOLLIEHVe
Heoripe/iesieHHOCTel [elizeHOepra.

Tema 6.4. BonHoBasi hyHKLIUS U ee
CTaTUCTUYECKUN CMBICII.

Tema 6.5. Ob11iee ypaBHeHHE
[IIpeaunrepa. Y pasHenue Illpesunrepa fjs
CTaLMOHAPHBIX COCTOSTHUM.

Tema 6.6. PerieHue ypaBHeHUst
[IpeauHrepa A1 MPOCTBIX KBAHTOBBIX CUCTEM.

Tema 6.7. DemMeHTbI COBpeMeHHOU
(hM31MKM aTOMOB U MOJIEKYI.

WToro B cemecTpe: 4 2 4 125

Wtoro 8 4 8 0 223

HpaKTI/I‘JECKaH MOoAroToOBKa 3dK/JIF0UA€TCA B  HEINOoCpeACTBEHHOM  BBIIIOJIHEHUU

00yJarIUMUCS

oTmpefie/leHHbIX ~ TPYZAOBbIX  (GYHKLUMM,  CBsI3aHHBIX C  Oyg;ymeit

HpOCl)ECCPIOHEUIBHOﬁ AedaTe/IbHOCTEIO.

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

Tabsmiia 4 — CojiepykaHue pas/ieioB U TeM JIEKIIMOHHOTO I[UK/Ia

Howmep pa3pnena

Ha3Banue u coziep>kaHue pa3ziesioB U TeM JIeKLIMOHHBIX 3aHITUI

Pazpen 1.

dusuyecKue 0CHOBBI MEXaHUKH.

Tema 1.1. DnemeHmbl KuHemamuku. Mopenn B MexaHuke. CucTrema
orcuera. KuHemMaTuKa JABWKeHUs1 MaTepyanbHOM TOUKM. OCHOBHas 3afiada
KWHEeMaTUKA MaTepuajbHOM TOYKM. TpaekTopusi, AJMHA IyTH, BEKTOP
nepeMenenus. Ckopocte. IlocTynarenpHoe M BpalaTte/bHOe [BIDKEHHE.
Yckopenue u ero cocrasistole. HopmanbHOe 1 KacaTe/lbHOe YCKOPeHUs.
Yr0Basi CKOpPOCTb M yI/I0BOe yCKOpeHue. CBs3b JIMHEUHBIX W YIJIOBBIX
BeJIMUMH TPY BpalllaTe/lbHOM JIBM)KEHHUH.

Tema 1.2. JluHamuka MamepuanbHOU MOUKU U NOCMyNnameabHO20
dsudiceHust abcomomHo meépoo2o mend. OCHOBHbIE TOHSTHS JAUHAMUKU:
Macca, UMITy/IbC Tesa, cwia. Ilepseii 3akoH Herortona. VHeprmanbHble
cucteMbl oTcuéta. Brtopoi 3akoH HetoTona. Tpertmit 3akoH HreroToHa.
ITpunuun otHocutesnsHocTH [amunea. Cusbl:  yrpyrue CUjbl, CUJIbL
TpeHus. [IpakTueckoe npumeHeHue 3aKOHOB HbroToHa. OCHOBHas 3a/aua
JVHAMUKA MaTepuanbHOW TOYkd. [loHsiTHe abComoTHO TBEPAOTO Tesa.
Lentp wmacc. CucremMa LieHTpa MacC. YpaBHeHUe [BW)KeHUs Tesa
TepeMeHHOU MacChl.

Tema 1.3. 3akoHbl coxpaHeHust 8 MexaHuke. COXpaHSIOIUeCs] BeJIMUMHBI.
Kunernueckass  3Heprus. MexaHnueckass paboTa ¥ MOIIHOCTG.
KoHcepBatvBHble  Cubl. 3aMKHYTble U He3aMKHYTble  CUCTeMBI.
[ToTeHianbHas 3Heprus BO BHelIHeM IoJie cuil. IloTeHansHas sHeprus
B3auMozencTBus. CBsS3b MeXJy MOTeHLMaJbHOM SHEeprues W 1ojem




KOHCEPBATHMBHBIX CWJI. 3aKOH COXpaHeHUsl MeXaHWUYeCKOM >SHEepruM.
OHeprusi yrnpyrod Jedopmanyy. YCIOBUsS pPaBHOBeCHSI MeXaHWUeCKOH
CUCTeMBbI. 3aKOH COXpaHeHust ummnybca. CoyapeHue IByX Tesl.

MomeHT cuibl ¥ MOMEHT UMITy/IbCa. YpaBHEHWe MOMEHTOB. 3aKOH
COXpaHeHUs] MOMEHTa WMIly/bca. MOMEHT uMIy/bCa TBEPOro Tesa
OTHOCUTE/IbHO HeTO/IBUYKHOU OCH.

Tema 1.4. /JuHamuka epawjamenbHO20 O8UdCeHUss abCOAOMHO meepoo2o
mena.  MomeHT  uHepyuu.  OCHOBHOe  ypaBHeHHWe  JUHAMUKU
BpalllaTe/lbHOTO [IBIDKEHWs] TBepAOro Tena. KuHeTWueckas 3SHeprus
BpallaloLerocs TBeporo Tesa.

Tema 1.5. TaecomeHue. SnemeHmbl meopuu noss. 3akoHbl Keriepa. 3aKoH
BCceMUpHOro TaroteHus. Cuna Tsokecth M Bec. Hesecomocts. Ilose
TATOTEHUsI M ero HamlpsDKeHHOCTh. Paborta B mosie TaroteHusi. [loTeHrman
nosig TAroteHus. Kocmuueckre ckopocty. HenHepryasibHble CHCTeMBbI
orcueta. CHUJIBI UHEPLIUH.

Tema 1.6. Peasmusucmckasa mexaHuka. IlocTynaTel crielidanbHOW TeOpUH
OTHOCUTEIbHOCTU. JIOpPeHILI0BO COKpalljeHWe [IuHbl CTep)kKHA. OCHOBBI
PEeJIATUBUCTCKOM  MeXaHWKW.  VIHTepBal, ero  HWHBApUAHTHOCTb.
PensituBucTckuii  vmnysabCc. OCHOBHOe  ypaBHEHHE  PeIITUBUCTCKOU
JuHaMUKU. KurHeTnueckas 5Heprusi pensTUBUCTCKOM 4YacTuipbl. CBs3b
Macchl ¥ 5Heprum. CBS3b MeXXy Hepruer U UMNYJ/IbCOM YaCTULIBL.

Paznen 2.

Kosniebanus 1 BOJIHBI.

Tema 2.1. I'apmoHuueckue Koneb6aHus. XapaKTePUCTUKA TapMOHUYECKHX
KosiebaHui. MexaHWuecKre rapMoHUUecKre KosebOaHus. I'apMoHWYeCcKuid
ocuuiATop. [Ipy>KUHHBINA, (QU3MUECKU U MaTeMaTUueCKWd MasiTHUKU.
CBo0Oo/HBIe TApMOHUUECKHE KoieOaHus B KoyiebaTe/TbHOM KOHTYPe.

Tema 2.2. 3amyxaiowjue konebanus. CrokeHHe TapMOHUYECKUX
KosieOaHWM OJHOTO HarpaB/ieHUss W OJWHAKOBOW YacCTOThl. bBueHws.
Crno>keHre B3aMMHO TIepIIeHINKY/ISIPHBIX KoneOanuit. uddepenimansHoe
ypaBHeHHe CBOOO/IHBIX 3aTyXaloIIUX KojiebaHuil 1 ero pelieHue.

Tema 2.3. BbiHydcOeHHble KonebaHusi. AMIUTUTYa U (a3a BbIHYKAE€HHbBIX
Konebanuii. Pe3oHaHc. [JuddepeHrnpaibHoe ypaBHEHHE BBIHYKAEHHBIX
KosebaHuii U ero pemieHde. BosHOBBIe Tmiporiecchl. IIpofonbHbIe |
TOTIepeyYHbIe BOJIHBI.

Tema 2.4. Ynpyeue e6oaHbl. YpaBHeHWe Oerymieli BosiHbL @a3oBast
ckopocTb. BosiHOBoe ypaBHeHMe. I'pymnmoBasi ckopocTb. VIHTepdepeHLs
Bo/iH. CTosiuMe BOJIHBI. 3BYKOBBIe BOMHBL. OddekT [loriepa B aKyCTHKe.
YbTpasByK U ero npuMeHeHue.

Tema 2.5. TIpumeHeHue ¢pusuku kosebaHull u 80aH 8 mexHuke. IIprMepsI
TIpUMeHeHHsT GU3NKHU Kojie0aHWM U BOJTH B TEXHHUKE,

Paznen 3.

JJIEKTPOCTAaTUKA U 3aKOHBI IOCTOSTHHOI'0 TOKaA.

Tema 3.1. Onekmpuueckoe nojse 8 8akyyme. 3aKOH COXpaHeHMs
JIeKTpUYeCcKoro 3apsija. 3akoH KysioHa. OjieKTpocTaTudeckoe ToJe.
HarpspkeHHOCTB  37eKTpocTaThueckoro Tmosid. IIpyHomn cyneprnosunumn
snekrpocratuyeckux nosier. [lonme pumnona. Teopema TI'aycca pnd
3/71eKTPOCTaTUYeCcKoro ross B Bakyyme. [IprMeHeHue Teopemsl ['aycca k
pacyeTy HEKOTOPBIX 3/IEKTPOCTaTUUECKUX MOJiel B BakyyMme. LIupKysiums
BEKTOpa HAalpsDKeHHOCTH  37eKTpocTtathueckoro mnosist.  [loreHuuman
3/1eKTPOCTAaTAUUeCKOro MoJjisl. HanpsskeHHOCTh Kak rpaZMeHT IOoTeHLMasna.
OKBUIIOTEHLMa/IbHble [TOBEePXHOCTU. BrIuncieHre pa3HOCTH NOTEHLUa/lIoB
T10 HarpsyKeHHOCTH T10J1S.

Tema 3.2. Dnekmpuyeckoe nosne 8 OusdjneKmpukax. TUTIbI AN3/1eKTPUKOB.




[Tonsipu3anus gusiekTpUuKoB. [TonsgpuzoBaHHOCTE. HanpsykeHHOCTE T0/15 B
IW2JIeKTpUKe.  JDJyleKTpuuyeckoe cmelneHve. Teopema [T'aycca pans
371eKTPOCTAaTAYEeCKOro T0JI B AU3J/IEKTPUKe. Y CJIOBUSI Ha TPaHULIe paszena
IIBYX JU3NIEKTPUUECKUX CpeJ,.

Tema 3.3. TIpoBoOHUKU 8 3/1eKmpocmamuyeckom nose. DNeKTPOeMKOCTb
yeJVHEeHHOro TpoBOAHMKA. KoHAeHCcaTOpbl. DHEPrusi CUCTeMbl 3apsioB,
yeUHEeHHOT0 POBOJHMKA U KOH/IeHCATopa.

Tema 3.4. DHepeusi 3/1eKmMpu4ecko20 nojs. DNeKTPUdeCKui TOK, CUlIa U
MJIOTHOCTb TOKAa. CTOpOHHME CU/bl. OJIEKTPOABWKYyIlasg Cuia |
HarpspbKeHue.

Tema 3.5. IlocmosHHbili  31ekmpuueckuli mok. 3akoH Owma.
ComnpoTHB/IeHHe TIPOBOAHUKOB. PaboTa ¥ MOII[HOCTh TOKA. 3aKoH [[Koyis-
Jlennia. 3akoH Owma [11 HeoJHOpPOAHOro y4yactka UOernu. I[IpaBuia
Kupxroda /7151 pa3BeTB/IeHHBIX LIeTTei.

Paznen 4.

MarseTusm.

Tema 4.1. MazHumHoe nose 8 6akyyme. MarHutHoe T1I0Jle U €ro
XapakTepucTuku. 3akoH buo-Casapa-J/larviaca v ero ImpuMeHeHHe K
pacueTy  MarHMTHOro T1iofisi. 3akoH Awmrmepa. BsaumopeiicTBue
rapasule/ibHbIX TOKOB. MarHutHasi MOCTOsIHHAasA. ENUHUMIBI MarHUTHOU
VHAYKI[MM M HalpsyKeHHOCTM MAarHUTHOro 1osiss. MarHuTHoe 1iose
JBYDKYLLErocst 3apsza. /lediCTBMe MarHWTHOIO IO/ Ha ABWKYLIMKCA
3apsf. [BrwKeHUe 3apsDKeHHbBIX YaCTHL] B MarHUTHOM I10j1e. Y CKOpUTeIn
3apspkeHHbIX yactul. Oddekt Xomna. Lupkynsuus Bekropa B
MarHuUTHOI'O I0JIg B BaKyyMme. MarHuTHble T0JIsI COJIEHOMZA M TOPOMZA.
[ToTok BekTOpa MarHUTHOW WHAYKUWU. Teopema ['aycca gns mons B.
PaboTa 1o mepemeliieHHI0 TMPOBO/IHMKA U KOHTypa C TOKOM B MarHUTHOM
rosie.

Tema 4.2. DnekmpomazHumHasi UHOYKyusi. SIBleHUe 3/IeKTpOMarHUTHOU
vHAyKuK (onbiTel Papazes). 3akoH dapajess U ero BbIBOJ M3 3aKOHA
COXpaHeHUsl SHepruu. BpaieHue paMKu B MarHWTHOM Iiosie. BuxpeBssbie
TOKU (TOKM DPyko). UHAYKTHBHOCTH KOHTypa. CamouHAyKLMA. TOKM Npu
pa3MbIKaHUM U 3aMblKaHUU Lienu. B3anMHas unaykuus. Tpancdopmartopsl.
OHeprusi MarHATHOTO T0JIA.

Tema 4.3. MaecHumHoe none 6 e6eujecmge. MarHuTHble MOMEHTHI
3/IEKTPOHOB M aTtoMoB. [lua- u mnapamarHeTusMm. HamarHu4eHHOCTb.
MaruuTHoe mojie B BellleCTBe. Y(C/JIOBUS Ha TIpaHuUlle pasjesa [BYX
MarHeTHKOB. deppoMarHeTMKM M KX  CBOMCTBa. ITpupoga
(heppomarHeTr3ma.

Tema 4.4. OcHosbl meopuu Makceeana 04 31eKMPOMASHUMHO20 NOJS.
D/eKkmpomazHumHble 80/Hbl. BuxpeBoe ssekTpuueckoe rmose. Tok
CMellleHUsl. YpaBHeHUs MakcBeia [/ 3/71€KTPOMarHUTHOIO — TIOJISL.
OKCrepyuMeHTa/bHOe ToJIyyeHue 3/71eKTPOMAarHUTHBIX BOJIH.
OuddepeHuanbHoe ypaBHeHHe 37€KTPOMarHMTHOM BOJIHBI. OHeprusi u
VIMITYJIbC 3/IeKTPOMarHUTHOM BOJIHBI. V3/1yueHre AUTIONS.

Tema 4.5. IlpumeHeHue wmazHemu3ma 6 mexHuke. IlpuMeHeHue
37IeKTPOMAarHMTHBIX BOJIH. [IpMeHeHne MarHeTU3Ma B TeXHUKe.

Paznen 5.

Bo/siHOBas ¥ KBaHTOBasi ONTHKA.

Tema 5.1. UHmepgepeHyus ceema. Pa3BuTue TpejcTaBieHU O MpPUpo/ie
cBera. KOrepeHTHOCTb ¥ MOHOXPOMAaTMYHOCTb  CBETOBBIX  BOJIH.
Vutepdepenivss cBeta. Metozabl HabmozeHUss WHTep(epeHLMH CBeTa.
WuTepdepeHius cBeTa B TOHKUX IUIeHKaxX. [IpuMeHeHue MHTepdepeHLnn
CBeTa.




Tema 5.2. Jugppaxkyus ceema. Ilpuniun ['oiireHca-®peness. MeTtos 30H
®penerisi. [IpsMonrHeiiHOe pacripocTpaHeHue cBeTa. Judpakius OpeHesns
Ha KpYIJIOM OTBepCcTMM U jucke. [udpakuusi ®@payHrodepa Ha ofHOU
menu. [dudpakuys @PpayHrodepa Ha gudpakIMOHHOM  pellieTKe.
[MpocTpaHcTBeHHasi pemerka. Paccesinne cBeta. /[udpakius Ha
MIPOCTPAaHCTBEHHOM pellleTKe.

Tema 5.3. BzaumooOelicmgue 31eKMpPOMASHUMHbIX B80/H C 8elwecmeoM.
Paspelnatoriasi crmocoOHOCTh OINTHUECKUX MpubopoB. [ducriepcus cBeTa.
OneKkTpoHHasi Teopus JUCIiepcur cBeta. [lorsoireHye (abcopOiys) ceeTa.
Addext Homnepa. M3nyuenre YepeHkoBa-BaBusioga.

Tema 5.4. Ionspuzayus ceema. ECTeCTBeHHBIN U MOJISIPU30BaHHbIN CBeT.
[Tonsipu3anusi cBeTa MPU OTPa)KEHWMH W TPEJIOMJIEHWM Ha TpaHHULie [IBYX
[V3JIeKTPUKOB. [IBOMHOe syvernpesnomieHye. IlossipusaljuoHHbIe NTPU3MBI
W Tonspoupl. AHanu3 TOMSIpYM30BaHHOrO cBeTa. VICKyccTBeHHas
OITHYecKasl aHU30TpoIysl. BpailieHre N0CKOCTH NOSpr3aLvK.

Tema 5.5. [IpumeHeHUe ONMUKU 8 MexHUKe.

Tema 5.6. Tennosoe u MAOMuUHeCyeHmHoe us/ayyeHue. Buibl U3IydeHUs.
TernioBoe W3/yueHVe U ero xapakTepucTUKHM. 3akoH Kupxroda. 3akoHbI
Credana-bonbimana U cmeljeHuss Buna. ®opmynel Panes-IxuHca u
ITnanka. JIroMUHeCL[eHIHS.

Tema 5.7. @omoappekm u e2o npumeHeHue. Buibl (poTO3/1€KTPUUECKOTO
s¢ddekTa. 3akoHbI BHelIHero Gotosddekra. YpaBHeHUe DUHILITEWHA AJ1s1
BHelllHero  ¢oto3ddekra. OKCIlepUMeHTa/IbHOe  TIOATBEepKJeHHe
KBaHTOBBIX CBOMCTB cBeTa. [IpuMeHeHue poToaddekTa.

Tema 5.8. O¢ppexm KomnmoHa. SHeprust U UMIyabC GoToHa. [laBieHue
cBeTa. DPdekT KomnToHa U ero sjnemeHTapHasi TeOpHUS.

Tema 5.9. EOUHCMB0 KOpNYCKY/AsipHbIX U  BO/HOBbIX  CBOlCME
3/1€KMPOMAZHUMHO20 U3/MTyUeHUsI.

Tema 5.10. Onmuueckasi nupomempusi. TerioBble WUCTOUYHUKWA CBeTa.
MeTtoapl (UKcalyMy TemIoBOro u3nydeHus. IIpriMeHeHHe ONTHYECKOU
MMPOMETPUH.

Paznen 6.

J/ieMeHTbI KBAaHTOBOM (pU3MKH aTOMOB, MOJIEKYJ/I U TBePAbIX TeJl.
Tema 6.1. Teopus amoma 8odopoda no bopy. Mogenu aroma TomcoHa u
Pezepdoppa. JIuHeiuaTbili crieKTp aTtoma Bojopoza. Iloctynatel bopa.
OmnbiTel @panka U 'epua. CriekTp atoma BoZiopoja 1o bopy.

Tema 6.2. KopnyckynspHo-80/1H0801U dyaausm ceolicme sewjecmed. BoHbl
Oe Bpolins. HekoTopkle CBOMCTBa BOJIH Jie bpoitssi.

Tema 6.3. CoomHoweHue HeonpedeneHHocmeli I'etizeHbepaa.

Tema 6.4. BoaHogasi pyHKYUsi u ee cmamucmuyecKull CMbICA.

Tema 6.5. Obwee ypasHeHue IlIpeduHeepa. YpaeHeHue IlIpeduHzepa 0as
CMAYUOHAPHbIX COCMOSHULL.

Tema 6.6. PeweHue ypaeHeHus LlIpeduHeepa 015 NpOCMbIX KBAHMOBbIX
cucmem.

Tema 6.7. SnemeHmbl coepemeHHOU pu3uKu amomos u moaexya. [TpuHLUTT
NIPUYMHHOCTH B KBAaHTOBOW MeXaHMKe. /[BI)KeHHe CBOOOIHOM YaCTHIIBI.
Yactuija B O/HOMEDHOU TMpPSIMOYTOMbHOM «IOTeHLMAaNbHON siMe» C
0eCKOHEUHO BBICOKUMH «CTe€HKaMH». [IpOXOXKIeHWe 4YacTHIbl CKBO3b
NOTeHIMaIbHbIN Oapbep. TyHHebHBIN 3¢ dexT. JInHeNHbIM
rapMOHUUECKUN OCLIWIJISTOD B KBAaHTOBOW MexaHWKe. ATOM BOJOpOZa B
KBaHTOBOM MeXaHUKe. 1S-COCTOsiHHe 371eKTpOHa B aToMe Bozopoza. CivH
snekTpoHa. CriMHOBOe KBaHTOBOe uMCIO. [IpUHLIMIT Hepa3TMUMMOCTU
ToAecTBeHHbIX yacTull. [Ipunumn [laynu. PacripesiesieHue 5/1eKTPOHOB B




aToMe TI0 COCTOsiHUsIM. [loHsATHe 00 SHEpreTMUecKUX YPOBHSIX.
MonekynsipHble  criekTpel.  KoMmOMHaIMOHHOe — paccesiHWe — CBeTa.
[Mornoujenrie. CrioHTaHHOE U BbIHY)XK/eHHOe Wu3nyueHus. OnTuueckue
KBaHTOBbIE FeHepaTopkl (/1a3epbl).

4.3. Tlpaktuueckue (CeMHUHapCKHe) 3aHATHS
TeMbl IpaKTHUECKUX 3aHATUN U UX TPYJ0EeMKOCTb NpYBe/ieHbl B Tabmie 5.

Tabsuia 5 — [TpakTHUecKue 3aHITHS U UX TPYA0EMKOCThb

N3 Hux Ne
dopmsbl TpyaoeMKOCTb | MpaKTUYeCKO | pa3zen
Ne TeMbl MpakTUYeCKUx p PYyA paKTy pas
N MPaKTUYECKUX , u a
/11 3aHATUUN -
3aHSATHN (uac) TOATOTOBKH, | AWUCLIUII
(gac) JIUHBI
Cemectp 1
Kunematuka v iuHaMHKa
1 o A Pemntenne 3amau 0,5 1
MaTepuasbHOW TOUKH
XapakTepuCTUKHU
2 P P Perienue 3azmau 0,5 2
BOJTHOBBIX TIPOLIECCOB
XapakTepuCTUKU
3 P P Pemntenue 3amau 1 3
371eKTPUUECKOT0 TOKa
Cemectp 2
WNHpyKuys MarHUTHOTO
4 rosisi. CHAIbl B MArHUTHBIX Perienuie 3agau 0,5 4
TMOJISIX
NuTepdepentms
5 PgeperLpas, Pemienue 3amau 0,5 5
Jqudpakiys, mosipy3alys
AToM Bozopoa.
6 AOPOA Pemienue 3amgau 1 6
IToctynate!l bopa
Bcero 4

4.4. JlabopaTopHbie 3aHSATHS
Tembl 1aOOPaTOPHBIX 3aHATHH U UX TPYIOEMKOCTb MPUBE/IeHBI B Ta0/HIE 6.

Tabsniia 6 — JlTabopaTopHbIe 3aHITHS U UX TPY/J0EMKOCTb

N3 Hux Ne
ISQH HaumeHoBaHue 1abopaToOpHBIX paboT pr,q?i:gocm, H}fgg:g:j;}fg/l Zauﬁle;i
(uac) JIUHBI
Cemectp 1
1 | Masatuuk Makcsesia* 1 1
2 | OmnpefeneHrie CKOPOCTH 3BYyKa B BO3jyxe* 1 2
3 OrnipefienieHre 3/1eKTPOEMKOCTH 1 3
KOHJZleHcaTopa*
Cewmectp 2
4 NccnenoBanue rucrepesurca 1 4
(heppoMarHUTHLIX MaTepuaaoB*
5 | Konbua HetoToHa™ 1 5)
6 | IIpoBepka 3aKOHOB TeIJIOBOT'O U3J/TyueHus™ 1 6
Bcero 8




*[Tpumeuarue. IlepeueHb meM Aa6OpamopHbix pabom HaA cemecmp seAsemMCA  8aAPUAMUBHBIM U
onpedessiemcs Ha ycMompeHue npenodagamesi. [ToaHbili cnucok aabopamopHbix pabom npueedeH ¢ mabauye 6.1.

Tabsmija 6.1 — Tembl 1abOpaTOPHBIX pabOT

Ne HaumeHoBaHMe 1ab0paTOpHBIX pabOT Ne pasgena
/I JVCLIATI/TUHBI
Cemectp 1
1 | MamwmHa ATByza 1
2 | MasaTHUK MakcBesia 1
3 | MasitHuk Ob6epbOeka 1
4 | CTOJIKHOBeHMe 111apoB 1
5 | I'mpockon 1
6 | Hak/lOHHBII MasTHUK 2
7 | KpyTunbHbIM MassTHUK 2
8 | OnpepnesieHre CKOPOCTH 3ByKa B BO3/lyXe 2
9 OnpepeneHre yCKOpeHHsi CBOOOZHOTO MajieHust TIpY TTIOMOLL 000POTHOTO 9
MasiTHUKa
10 | MaTemaTr4eckuii 1 000OPOTHBIN MassTHUKA 2
11 | OnpepesieHre 3/1€KTPUYECKOT0 COTIPOTUB/IEHUS 3
12 | OnpepneneHvie 371€KTPOEMKOCTH KOH/[eHCaTOpa 3
13 | M3yueHue npoLieccoB 3apsijia U paspsza KOHJeHcaTopa 3
Cewmectp 2
14 OrnpesesieHde  TOPU30HTAJbHOW  COCTAB/SIIOLLEM  HANpPSPKEeHHOCTH 4
MarHuTHOIO 110J11 3eM/I1
15 | OnpepeneHune yaeabHOTO CONPOTUB/IEHKS TPOBOJAHUKA 4
16 | UccnepnoBanue rucrepesrca peppoMarHUTHBIX MaTepUaioB 4
17 | WUccnemoBaHue peakCcalldOHHBIX KOJIe0aHuH 4
18 | WccnenoBaHue B3aMMHOM UHAYKLAA 4
19 | Onpepenenue yzienbHOro 3apsja 3J1eKTpOHa MeTOZ,0M MarHeTpoHa 4
20 | ViccnenoBaHue pe3oHaHCa B 3IEKTPUUECKOM KOJ1e0aTeTlbHOM KOHTYpe 4
21 | bunipusma ®peHess 5
22 | Konblia HeroTOHA 5
23 | Judpakuys ni10CKUX BOJH Ha L{e/n 5
24 [Tonspusayusi cBeta. 3akoH Maimoca. KpyroBas u snmmnThveckas 5
T0JISIpU3aLiu1
75 OnpeneneHve [JMH BOJIH CHEKTPaAbHBIX JIMHUW C  TOMOILBIO 5
CreKTpoMeTpa
26 | IIpoBepka 3aKOHOB TEIIOBOI'O U3/1y4YeHUs 6
7 W3yyeHue criekTpa aTtoMa BOJOPOZAA C TOMOLIbI AU(PPAKLIMOHHOTO 6
CrIeKTpoMeTpa
28 | OnbiTel CTONETOBA 10 U3yueHU0 dhoToaddekTa 6
29 | OnpefienieHre TIOTeHI[MAIOB BO30Y K€HUSI aTOMOB 6
30 | OnpeneneHue MIWPHHBI 3aripellieHHOW 30HbI TTO/TYTIPOBO/JHUKOB 6
31 | OnpefeneHyve yJeabpHOrO 3apsifia 3/1eKTpOHa 6
32 | OddexT Xosia B repMaHuN 6

4.5. BeImnonHeHre KypCOBOTO MPOeKTa/ KypCOBOW pabOThI
YyeOHbIM I171aHOM He TIpe/lyCMOTPEHO



4.6. CamocrosiTesibHast paboTa 00yJaroImxcst
Buibl camocTosiTe/IbHOM paboThl U ee TPYZA0eMKOCTb TIPUBe/IeHbI B Tabuie 7.

Tabmumia 7 — Bugpl caMocTosiTe/IbHOM paboThl U ee TPY/I0eMKOCTb

Buj camocTtosiTestbHOM paboThI BICIZI;O’ Cemectp 1, uac CemecTp 2, uac

1 2 3 4
V3yyeHre TeopeTUUeCKOTro MaTepurara 75 33 42
pucuuriieel (TO)
[ToaroToBKa K TeKyIlleMy KOHTPOJIFO

7 42
ycneBaemoctH (TKY) > 33
[ToaroToBKa K MpOMeXXKyTOUHOM 73 3 41
atrecrauuu (ITA)
Bcero: | 223 98 125

5. TlepeueHb yueOHO-MeTO[UUECKOTO 0OecrieueHust

[JIs CAMOCTOSITe/TbHOM PaboThI 00YUYarOIUXCst 110 JUCLIUTIIHE (MOZYJTIO)
YueOGHO-MeTO[UUeCKHe MaTepuaibl s CaMOCTOSITe/IbHOM paboTbl  00yuarommxcs
yKasaHbl B I1.11. pa3zesos 6-11.

6. TlepeueHb MeYaTHBIX U TEKTPOHHBIX yueOHBIX U3aHUM
[TepeueHb neyaTHBIX U 371eKTPOHHBIX YUeOHBIX U3/jaHui NpuBe/ieH B Tabuile 8.

Tabnwviia 8— ITepeueHb MeYATHBIX U 3JIEKTPOHHBIX YUeOHbIX U3AHUHN

e.lanbook.com/book/
440105

Pedicum docmyna: oas
aemopu308aHHbIX
noab3osamesetl.

CaBesnbeB, . B. Kypc obmieit ¢usvku. B 3 Tomax.
Tom 1. MexaHnuka. Moneky/isipHas pu3mka: yueOHUK
nns BysoB / W. B. CaBenbeB. - 20-e wu3g., crep. -
Cankr-Iletep6ypr: Jlanb, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

KosymuectBo
5K3eMIUISIPOB
Ugnig%/ec Bubmorpaduueckas cchblika i 6122;“(;1;?@
3/IEKTPOHHBIX
5K3eMIUISIPOB)
53 Kypc o61eit ¢pusuku: B 3 T.: yuebHOe rocobue / 1. B.
C12 CaBenbeB. - M.: Hayka: ®usmatiut, 1977 - T. 1: 84
MexaHuKka. MonekynisipHas pusuka. - 1977. - 432 c.
53 Kypc ¢usvku: yue6Hoe nocodbue / T. Y. Tpodumosa. - 94
T76 13-e u3g,., crep. - M.: Academia, 2007. - 558 ¢
https://

https://
e.lanbook.com/book/
507521

Pedcum 0docmyna: oas
asmopu308aHHbIX
nosb3osamesetl.

CagenbeB, . B. Kypc ¢usuku. B 3 tomax. Tom 2.
OnekTtpruuectBo. Kosebanus u BomHbL. BomHoBas
onThKa: yuebHoe Tmocobue pans By3oB / U. B.
CagesnbeB. - 9-e u3f., crep. - Cankr-IletepOypr: JlaHs,
2026. - 464 c. - ISBN 978-5-507-54344-1.



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://
e.lanbook.com/book/
440198

Pedcum docmyna: ons

CaBenbeB, . B. Kypc obmeti ¢pusvkn. B 3 ToMmax.
Towm 3. KBaHTOBasi ontruka. ATomMHas (pr3vka. Pusmka
TBepgoro Tema. Pdusmka aroMHOro gApa U
3/IeMeHTapHBIX YacTul]: yueOHWK s By3oB / U. B.

asmopU308aHHbIX CaBenbeB. - 16-e u3p., crep. - Caskr-IleTepOypr:
nosb3oeamesetl. Jlans, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usuku: YueGHOe
catalog/product/ nocobue ans By3oB: B 5 Tomax Tom 1: MexaHuka /
470189 CuByxun [.B., - 6-e wusg., crep. - Mocksa:

Pedicum docmyna: ons
asmopu308aHHbIX

OU3SMATIINT, 2014. - 560 c. ISBN 978-5-9221-
1512-4.

nosb3oeameseil.

https://

znanium.com/ CuByxuH, [I. B. O6muii kypc ¢usuku: YueGHOe
catalog/product/ nocobue pgns By3oB: B 5 Tomax Tom 2:
470190 TepMmoanHaMuKa U MoJsieKkyJ/isipHasi pusuka / CUBYXUH

Pedicum docmyna: ons
asmopu308aHHbIX

O.B., - 6-e u3n., crep. - Mocksa: ®USMATIJINT,
2014. - 544 c. ISBN 978-5-9221-1514-8.

nonb3oeamesetl.

https://

znanium.com/ Wpopmos, U. E. Mexanuka. OCHOBHbIE 3aKOHBI:
catalog/document?

) yue6HOe Tmocobue / U. E. Upopos. - 17-e u3m. -
id=470867

Pedicum docmyna: ons
asmopu308aHHbIX

Mockga: Jlaboparopus 3Hanui, 2025. - 312 c. - ISBN
978-5-93208-519-6.

nosb3oeameseil.

https://

znanium.com/ CuByxuH, [I. B. OOumii kypc ¢usuku: YueOGHOe
catalog/product/ roco6ue st By30B: B 5 Tomax Tom 3: DyieKTpruecTBo
549781 / CuByxun [.B., - 6-e wu3gp., crep. - Mocksa:

Pedicum docmyna: ons
asmopu308aHHbIX

OU3SMATIIAT, 2015. - 656 c. ISBN 978-5-9221-
1643-5.

nosb3oeamesetl.

https://

znanium.com/

catalog/product/ CuByxuH, [I. B. OOumii Kypc ¢Gusuku: YueOHoe
944794 nocobue / CuByxuH [.B., - 3-e u3g. - Mocksa:

Pedicum docmyna: ons
asmopu308aHHbIX

OU3MATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.

nosb3oeamesetl.

https://

znanium.com/ Wpogos, WM. E. OnekrpomarHetusm. OCHOBHbIE
catalog/document? )

) 3aKOHBI: yuebHoe rocobue / Y. E. Vipozos. - 14-e u3g,.
id=470883

Pedicum docmyna: ons
asmopu308aHHbIX
nosb3oeamesetl.

- Mocksa: Jlaboparopusi 3HaHuii, 2025. - 322 c. -
ISBN 978-5-93208-520-2.



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://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://

znanium.com/
catalog/document?
id=470861

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3osamesell.

Wpogos, U. E. KBantoBas ¢pu3uka. OCHOBHbIE 3aKOHBI:
yuebHoe rocobue / U. E. Mpogos. - 9-e u3g. - Mocksa:
Jlabopatopusi 3HaHmi, 2025. - 261 c. - ISBN 978-5-
93208-517-2.

https://

znanium.com/
catalog/document?
id=476087

Pestcum docmyna: ons
aemopu308aHHbIX
nosb3oeamesell.

Upogos, U. E. 3agaun no obmeit ¢usmke: yueGHOe
nocobue ans By3oB / U. E. Wpogos. - 17-e u3g,. -
Mocksa: JIabopatopus 3Hanui, 2026. - 434 c. - ISBN
978-5-93208-513-4.

https://urait.ru/
bcode/563653
Pedicum docmyna: ons
aemopu308aHHbIX
nosb3osameseil.

CazonoB, A. B. SfgepHas ¢u3vka: y4eOHUK /s
By30B / A. b. Ca30oHOB. - 2-e u3j., UCIp. U [JOII. -
Mocksa: N3parensctBo FOpaiit, 2025. - 320 c. - ISBN
978-5-534-11829-2.

7. TlepeueHb 37€eKTPOHHBIX 0Opa30BaTeIbHLIX PeCypCOB
MH(OPMAaLMIOHHO-TeJIeKOMMYHUKAL[HOHHOM ceTu «/IHTepHeT»

[TepeueHb 3J1IeKTPOHHBIX oOpa3oBaTebHbIX pecypcoB “HPOPMaLIMOHHO-
TeJIEKOMMYHHUKAIIMOHHON ceTn «IHTepHeT», HeOOXOAMMBIX [Ijif OCBOEHWS JIUCIUTTAHBI
ripuBe/ieH B Tabmuie 9.

Tabmua 9 — IlepeyeHb 3/IeKTPOHHBIX 00pa3oBaTe/NbHBIX PeCypcoB  HH(OPMALMOHHO-
TeJIeKOMMYHUKALIMOHHOM ceTu «VIHTepHeT»

URL agpec HanmeHnoBanue

https://new-science.ru/category/

WuTtepHet-xypHan «HoBas Hayka». Pa3gen gusuka

fizika/

https://openedu.ru/ O6pa3oBaresibHast riaTdopma «OTKpBITOE
obpa3oBaHue»

https://fizikaguap.ru/ OO6pa3oBaTesbHbIN pecypc Kadeaps! ¢usvku ['Y ATl

https://lms.guap.ru Cucrema AucTaHoHHOTO 00yuenus I'Y ATT

8. TlepeueHb MH(POPMALMOHHBIX TEXHOJIOTHI

8.1. [TepeueHb TPOrPaMMHOTO O00eCIeUeHUs], HCIOIb3yEMOTO TIPH OCYIIeCTBIEHUH
o6pa3oBaTesIbHOTO TpoLiecca 1o JUCLUTIIVHE.
[TepeueHb UCIT0/TE3yeMOT0 IPOrPAMMHOT0 0becTieueHust pe/icTaBieH B Tabmure 10.

Tabmuua 10 — ITepeueHb MpOrpaMMHOT0 obecrieyeHust

Ne /it HaumenoBanue
OnekTpoHHas WH(OpMaIMOHHO-00pa3oBaTenbHas cpega I'YAIT «VHTerpupoBaHHast
cpega obyuenus»  (https:/pro.guap.ru/) paspaboraHa cortpyaHukamu ['YAII
1 (BBegmeHa B skcrutyaranuto npukasom I'YAIT ot 06.06.2017 Ne 05-215/17), nepeueHb
Mozayned W uX (QYHKLUMOHA/bHOE Ha3HAueHWe U3/MI0KEeHbl TI0  CChbLIKe
https://guap.ru/it/system/iso
2 OdwurmanbHbli  caldT obOpa3oBaTenbHOM oOpraHu3aliui B ceTH  «MHTepHET»



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
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://guap.ru/), paspaboran corpyguukamyd ['YAIl (BBe#éH B IKCIUTyaTarjuio
[Tpukazom I'YAIT ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (morosop I'YAII, undopmatys o JULeH3WU Npe/cTaB/ieHa
1o cchlike https://guap.ru/it/system/iso/po)

Microsoft Office (goroBop I'YAII, uHdopmaiusi 0 JMLIeH3WM TIpefcTaBeHa TIo
ceblke https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo6oaHO pacripocTpansemoe I10)

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

8.2. TlepeueHb  WH(OPMAIMOHHO-CIIPABOYHBIX ~ CHCTEM,  HCIIOJb3YEMBIX  TIPU
OCyILeCTBIeEHUH 00pa30BaTeIbHOTO MPOLIeCca Mo AUCIUIUTHHE

[lepeyeHb HKCMO/IB3YeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPe/ICTAaBleH B
Tabnvie 11.

Tabmuua 11— IMepeueHb MHPOPMAL[MOHHO-CIIPABOYHBIX CUCTEM

Ne /it HaumenoBanue

OnekTpoHHBIN Kartasor 6ubmioteku I'YAII ¢ goctynom K 6a3e MOSTHOTEKCTOBBIX

1 usnanuii (https://lib.guap.ru), ZocTymn yepe3 MUUHBIN KaOWHET unTaTessi OMOIMOTEKH
'YAIl
Hayunasi asnektponHass Oubimoreka «eLIBRARY» (https://elibrary.ru/), moctym

2 yepe3 JIMUHBIA KabwHeT uuratesns Oubnmotekn I'YAII, a takke mo IP -agpecam
'YAIl

3 9BC «Jlanb» (https://e.lanbook.com/), mocTymn uepe3 JMUHBIA KaOWMHET UMTaTeIsI
oubmoteku ['YAII, a Takxke 110 IP -agpecam I'YAIT

4 9BC KoncopimyMa aspokocmuueckux By30B Poccuu (http://elsau.ru/ suai), moctyrm
o IP-agpecam I'YAII

c 9BC Znanium (https://znanium.ru/), AocTym uepe3 JWYHBIA KaOWHET uyuTaTess
oubmoreku I'YATI, a Takke o IP -agpecam 'Y ATI

5 Oo6pa3oBarenbHas 1uiatdhopma «HOpaiit» (https://urait.ru/), moctymn depe3 JTAYHBIN
KabuHeT uuTatessi oubmoreku ['YATI, a Takke 1o IP -agpecam 'Y ATT

7 Hayunast snektpoHHass 6ubmuoreka «KubepJ/lenunka» (https://cyberleninka.ru/),

CBOOO/IHBIN JOCTYTI

9. MarepuabHO-TeXHHUeCKast 6a3a
CocTtaB MaTepua/ibHO-TEXHUUECKOW 0a3bl, HeoOXOJUMOW [JIT  OCYIIeCTB/IEHUS
obpa3oBaTe/bHOrO TPOLiecca Mo JUCLUIUINHE, MPe/CcTaB/ieH B Tabsiuiel2.

Tabmwmia 12 — CocTaB MaTepuaIbHO-TeXHUUYECKOH 0a3bl

Ne HaumeHoBaHMe cOCTaBHOU UaCTH

o Homep ayauropun
n/nu MaTepHaTbHO-TeXHUUEeCKON 0a3bl p ayuTOp

1 YuyebHasi ayAuTOpUsA [ 3aHATHH JeKI[MOHHOTO THMa, | 196135, r. CaHKT-
nabopaTOpHBIX 3aHATHH, 3aHATUH CceMMHApCKoro Tuma, | IletepOypr, yi.
TPYMIOBBIX ¥ HMHAMBUYaNbHBIX KOHCY/IbTALMi, Tekyiero | ['acTenno, a. 15,
KOHTPOJIS ¥ TPOMe)KYTOUHO aTTeCTaluHy. ayauropusi Ne31-046
OcHalrleHre: CrielyaJu3upoOBaHHass Me0esib; TeXHUYeCcKHe
cpezcTBa 0OyueHwMsl, Cy>Kallye AJis TIPe/CTaB/eHns1 yueOHoM
uHbOpMaIH OOMBIION  ayAUTOPHUU; nabopaTopHoe




obopysoBaHue (KOMIUIEKT TIpHOOpPOB [y (pU3NYeCKUX
r3MepeHU (371eKTPOHHBIN 3aB0o/i D/IbBpO Bpoiiiag);
YcradoBku: FRM — 06; FRM — 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM — 04; FRM - 05;
FRM - 10.

YuebHast ayAuTOpUs [T TIPAKTUUeCKWUX 3aHSITUM, 3aHSATUM
CeMUHApPCKOTO THWIIA, JTaOOpaTOPHBIX 3aHSTH, TPYIIIOBBIX U
VHAVBU/IyalbHbIX KOHCYJ/IbTAl[il, TEKYI[er0 KOHTPO/S U
TIPOMEXKYTOUHOM aTTeCTar|H.

OcHailleHWe: crielMann3upoBaHHasi Mebeb;, TexXHUUeCKue
cpezicTBa 00yueHus], CTy>Kalle /s TIpeJcTaB/aeHust yueOHom
vHbopMaLu OosbIION  ayguTOpUY; nabopaTopHoe
obopynoBaHue (KOMIIEKT TIpUOOPOB /s (hU3MUECKHX
r3MepeHU (371eKTPOHHBIN 3aB0o/; D/bBpO Bpoiiiag);
Ycranoeku FRM — 06; FRM - 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM — 04; FRM - 05;
FRM - 10

196135, r. CaHKT-
[TeTepOypr, yii.
T'acrenmo, a. 15,
ayautopusi Ne31-04B

YuebHast ayguTopus [Ji1 3aHATUNA JIEKL[MOHHOTO THIIA,
3aHATUN CEeMHHApPCKOro THUIA, IPYMIOBBIX "
VHJVBU/Iya/lbHbIX KOHCYJIbTal|iii, TeKylllero KOHTPOJIs |
IIPOMEKYTOUHOU aTTeCTariuy.

OcHalljeHye: crieLaau3vpoBaHHas MeOesb; TeXHHUYecKue
cpefcTBa 0OyueHus, CysKalljie [Jisl TIpeficTaB/ieHus yaeOHoMH
MH(pOopMaLu OosbILION ayJuTopuy; Habop
ZeMOHCTPALMOHHOTO 000PYy/10BaHUS.

196135, r. CaHKT-
[TeTepOypr, yi.
T'actenno, a. 15,
ayauropus Ne32-01

YuebOHasi ayguTOpusi [ TIPAKTUUECKUX 3aHATHN THIIa,
NabOpaTOPHBIX 3aHATHM, 3aHATHN CEMHUHApPCKOTO THIIA,
IPYNNOBLIX U WHAUBUAYaNbHBIX KOHCY/IbTALUW, TEKYILero
KOHTPOJIS Y IPOMEXXYTOUHOM aTTeCcTaluu.

OcHaieHve: CrielMaJM3UpOBaHHast Me0Oesb; TeXHUUecKHe
cpezcTBa 0OyuUeHwUsI, Cy>Kallye AJis TIPe/CTaB/eHnsl yueOHoM
vHdopMaluu 60/bI1I0M ayIuTOpUH; naboparopHoe
obopyioBanre (MoAy/bHbIe abopaTOpHbIE YCTAaHOBKU TIO
snekTpomMarHetusmy: ®IIO — 03, ®IID - 07, PIID — 05, PIID
— 08, ®IID — 11, PIID — 12, ®II3 — 04 (OO0 «UHTOC» T.
MockBa); MHUKpPOCHCTeMbl; JabopaTopHble paboOThI IO
BO/IHOBOU ontuke: 1. bunpusma Openens, 2. KosbLa
HrroToHa, 3. Judpakius naockux BosH, 4. [IudpakiioHHas
peruetka, 5. [Tonsgpusaiusa ceeta, 6. OnpeneneHue IJvMH BOJH
CTIeKTpabHBIX JTMHUM; mabopatopueiii creHs UT3-OM-I1-TT0
(OO0 «IIpodobpazoBanue» T. KasaHn)).

196135, r. CaHKT-
[TetepOypr, yi.
T'actenno, a. 15,
ayauropus Ne32-04

YuebHast ayguTopusi AJisi 1ab0paTOPHBIX 3aHSATHM.

OcHalljeHye: crieljanu3vpoBaHHasi Mebesb; TeXHUUYecKue
cpezicTBa oOyueHus], CIy)Kallje JJisi ipeficTaB/ieHys: yueOHoM
vHpopMaru  GosblLIONH  ayguTOpuM;  abopaTopHOe
obopysoBaHue (MoAysibHBIE J1abOpaTOpPHbIE YCTAHOBKU TI0
anektpoMaraetusmy: ®IIO — 03, PIIO — 07, PIIO — 05,
@I13 - 08, PIID — 11, SIID — 12, PIIS — 04 (OO0 «MHTOC»
r. MockBa); MHKPOCHCTeMBI; JiabopaTopHble pabOTHI TIO
BOJIHOBOW ontvke: 1. bunpusma Ppenens, 2. Kosbla

196135, r. CaHKT-
[TeTepOypr, yi.
T'acrenmo, a. 15,
ayautopusi Ne32-06




HetoToHa, 3. udpakiys miockux BoH, 4. AudpakiirioHHas
peitetka, 5. [Tonspusaius cseta, 6. Onpejenenue [JIMH BOJH
CTeKTpa/IbHBIX JIMHUM; abopaTopHbiii cteng UT3-OM-TI-I10
(OO0 «ITpodobpazoBanue» T. KasaHb)).

YuebHass  ayguTopusi  AJii  TIPAaKTHUeCKHUX  3aHATHH,
71a00paTOPHBIX  3aHATHM, 3aHSATHM CEeMHHAPCKOTO THIIA,
IPYNMOBLIX U WHAUBUAYAIbHBIX KOHCY/IbTALUM, TEKYIero
KOHTPOJISI Y TIPOME)XKYTOUHOM aTTeCTarj|i.

OcHalljeHre: Crieuanu3sMpoBaHHas  Mebenb; Texuuueckue | 196135, r. CaHKT-

6 cpeAcTBa 00yJeHus:, Cy>Kallie /s TIpeJicTaB/ieHust yueOHOM ITetep6ypr, yi.
vHdopMalu 00JIBIIION ayIuTOpuUH; naboparoproe | I'acresno, . 15,
obopyznoBanue (ylaboparopHbeiii komruieke JIKK-2M Ne36 u | ayauTopust Ne32-05.
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTtopHbie CTeHpbI M-
AUT-I10, YUC-AB-AP, VYUC-AB-YCII-I[IO (00O
[Tpodobpa3oBanue, 1. Kasann); ycranoBku PITK — 03, DITK —
05, ®IIK — 10 (HIIIT «YuebHas TexHHKa», T. MOCKBA)).

YuebHast ayguTopusi AJ1s 1abOPaTOPHBIX 3aHSATHM.
OcHairleHve: crie[iMaau3upoBaHHass Me0esib; TeXHUYecKHe
cpezcTBa 0OyueHwMsI, Cy>Kallye /IS TIPe/CTaB/eHrsl yueOHoM
uHpopMaru  Oosbloi  ayauropuu;  jabopaTopHOe
7 | obopymoBanue (nabopaTtopHbii Komrieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaauc», . MockBa); 1abopaTopHbie CcTeH/pbl M-
A‘-IT-(HO,L[ YWC-AB-IP, Y%/IC-APE)-YCI;[-HO (000 | ayAnTopus Ne32-03.
ITpodobpa3osanue, r. Kaszans); ycraHoBku ®ITK — 03, OIIK —
05, ®IIK — 10 (HIIIT «YuebHas TexHUKa», T'. MOCKBa)).

196135, r. CaHKT-
[TetepOypr, yiI.
T'acrenno, a. 15,

10. OueHouHble Cpe/iCTBa JJisl IPOBeJieHUsI IPOMEXKYTOUHOW aTTecTalyn
10.1. CocTaB OLIEHOYHBIX CpeJCTBJJ/ISA IPOBeJeHUs TPOMEXYTOUHOW aTTecTalyy

o0yuarImuXxcs 1o AUCLUIUIMHE PUBeieH B Tabsuie 13.
Tabmwmiia 13 — CocTaB O1LeHOUYHBIX CPeZICTB /il IPOBe/IeHUsI IPOMEXKYTOUHOM aTTeCcTal[uu
By npoMe)XyTOUHOM aTTecTalyu [TepeueHb OLIEHOUHBIX CPEJICTB
CrnrcoK BOMPOCOB K 3K3aMEHY;
OK3aMeHalMOHHbIe OH/TeTHI™;

3agauu;

TecTsl.

Cnmcok BOIPOCOB;

OuddepeHLIMpOBaHHBIN 3aUET TecTsr;

3ajauu.
TpumeuaHue: *sKk3ameHayuoHHble busembl hopmupyomes Ha 0OCHoge 8onNpocoe u 3aday mabauybt 15.

DK3aMeH

10.2. B KauecTBe KpUTepUeB OLIEHKM YPOBHS C(HOPMHUPOBAHHOCTH (OCBOEHUsI)
KOMITeTeHI[H 00yuarolMUcs TIpUMeHsieTcst 5-0anbHasi IIKaaa OLleHKH CPOPMHUPOBAHHOCTU
KOMITETeHIMI, KOTopasi TiprBe/ieHa B Tabimie 14. B TeueHre ceMecTpa MOXKET MCIIO/Ib30BaThCS
100-6anmpHast  mIKajla  MOAYJ/IBHO-DEMTMHTOBOM  CHUCTeMbl — YHHUBepCUTeTa,  IpaBH/Ia
VICTI0JIb30BaHUsl KOTOPOMW, YCTaHOBJIEHbI COOTBETCTBYIOLIUM JIOKaJbHbIM HOPMAaTUBHBIM aKTOM
I'YAIL
Tabsuiia 14 —KpuTepuu oLleHKH YPOBHSI C()OPMHUPOBAaHHOCTH KOMITETEHIIUH

OLieHKa KOMITETeHLIMN }
5-6a/UTbHast LKaa XapakTeprcTrKa CHOPMHUPOBAHHBIX KOMITETEHLIHI
«OT/TAIHO» OOyuarommiics:

— riy60KO 1 BCECTOPOHHE YCBOMJI POTPaMMHbIN MaTepuar;
— YBEPEeHHO, JIOTUYHO, N10C/Ie/l0BaTe/IbHO U TPaMOTHO €ro U3J/araer;




OLieHKa KOMITeTeHLIMU
5-0a/uIbHas 1IKasia

XapakTepucTHKa C(hOpMHPOBaHHBIX KOMIIeTEHLIIA

— ONHMpasCh Ha 3HAHUS OCHOBHOM M [ONOJHUTE/ILHOM JIMTepaTyphl,
TEeCHO CBSI3bIBAET YCBOCHHBIE HAYUHBIE TOJIOKEHHS C MPAKTHYeCKOM
[eSTe/IbHOCTBIO HalPaB/IeHUS;

— yMesio 060CHOBBIBAeT U apryMEeHTHPYeT BbIBUraeMbIe UM U/IeH;

— JleJlaeT BBIBOZIBI M 0000IIIeHNS;

— cBOGO/IHO B/IaJieeT CUCTEMOM CrieljiaIu3uPOBaHHbIX TIOHATHIA.

— NPaBU/IBLHO BBINOIHKUA 0T 90% 10 100% TeCTOBBIX 3aJAHUH .

OO6yuaromiicst:

— TBepPAO0 YCBOWI TIPOrPaMMHBIM MaTepuan, TpPaMOTHO U TI0
CyllleCTBY W3/araeT ero, ONUpasCb Ha 3HaHUS OCHOBHOM
UTepaTyphl;

— He JIOMyCKaeT CyI[eCTBeHHbIX HETOUHOCTel;

«XOpOILIO» — YBSI3bIBaeT YCBOEHHbIE 3HaHUSI C MPAKTUUECKOUW [eATebHOCThIO
HarpaBJIeHuS;

— apryMeHTHPYeT Hay4Hble TI0/I0KeHUS;

— JleiaeT BBIBO/IbI U 0000IIIeHNS;

— BIaZieeT CUCTeMOM CITelaIi3upOBaHHbIX TTOHSITUM.

— MPaBWIBLHO BBINOIHKUI 0T 70% /10 89% TeCTOBLIX 3a[aHuii .

— o0yyaroluiics  yCBOWJI  TOJBKO ~ OCHOBHOW  MPOTrpaMMHBbIH
MaTepHaJl, 1o CYyI[eCTBY H3/1araeT ero, OMUpasiCb Ha 3HAHHUS TOJBKO
OCHOBHOM JTUTEPATYPhI;

— JIOTTyCKAeT HeCYIIIeCTBeHHbIE OIIMOKH U HETOUHOCTH;

— WCTIBITBIBAET 3aTPYJHEHUsT B MPAKTUUECKOM MPUMEHEHUM 3HaHWH
HarpaBJ/IeHus;

— c/1a00 apryMeHTUpPYeT Hay4HbIe ITOJI0XKEHHS;

— 3aTpyHseTCs B GOPMY/IMPOBAHUH BBIBO/IOB U 0000ITIeHNT;

— YaCTUYHO BJ/IafieeT CUCTEMOM CTIeldai3uPOBaHHbBIX TTOHITHH.

— NPaBWILHO BBIIOIHWI OT 51% 110 69% TeCTOBLIX 3aJaHuii .

«Yy[AOB/IETBOPUTE/ILHO»

— 00yyaroluiics He YCBOWJI 3HAUMTEbHOM YaCTH IPOrPaMMHOTO
MaTepuaria;
— IOTTyCKaeT  CyI[eCTBeHHble OIMMOKM W  HETOYHOCTH  TIPH
«HEyZIOB/IETBOPUTEIHO | PACCMOTPEHUH MPo0/ieM B KOHKPETHOM HarpaB/IeHHY;
» — WCIIBITBIBAET TPY/JHOCTH B MPAKTUUECKOM TIPUMEHEHHUH 3HAHUH;
— He MO)KeT apryMeHTHPOBATh HayUHbIe TTOJIOXKEHUST;
— He (OpMYIHMpYeT BBIBOAOB U 000011|eHNH.
— MPaBWIBLHO BBIMOIHWI MeHee 51% TeCcTOBbIX 3aaHui .

Ipumeuanue: “"no peweHuio kagedpbl NPOYEHM NPABUILHO BbINOAHEHHbIX MeCMOoBbIX 3a0aHUll MoJicem
OblMmb U3MEHEeH.

10.3. TunoBble KOHTPOJ/IbHBIE 3a/laHUS WM MHbIe MaTepUalbl.
Bornpocsr (3azaun) /1st 9K3aMeHa Tipe/icTaB/ieHbl B Tabmie 15.

Tabsurja 15 — Bonipockl (3afaun) /151 9K3aMeHa

rll\/If] [TepeueHn BompocoB A1 Audd. 3aueTa HHAIIjEfTopa
1 | MaiTe ornipefiesieHe MarHUTHOM UHAYKLIWH. OIIK-1.3.1
2 | Chopmynupyiite 3akoH bro-CaBapa-Jlamiaca. OIlK-1.3.1
3 | KakumM o0pa3om orpeie/isieTcsl HarpaBjieHre CUjbl Amrepa? OIlK-1.3.1

OOmbsicHUTe, KaK U3MEHUTCS BeIMYMHA MarHUTHOW WHAYKLWHW B LIEHTpe
KPYTOBOT'O BUTKa C TOKOM, €CJIM PaJiMyC BUTKAa YBeJWYUTh B 2 pasa, a
CWIy TOKa yMeHbIIUTh B 4 pa3a. OO0CHy#Te CBOI OTBeT, ONMUpasiCh Ha
3akoH buo-CaBapa-Jlamiaca.

OIIK-1.¥.1




OObsicHUTe, KakK Hamuuue (PeppoMarHUTHOTO CepAeYHUKAa BHYTPH
Co/leHOW/la B/UseT Ha BEJIMUMHY MarHUTHOW WHAYKLUM Ha ero OCH.
Kakue mapameTpel cojieHOWJA U Cep/leYHHKA ONpeZesisitoT UTOTOBYIO
Be/MuuHY nosist? O60CcHYTe CBOM OTBeT.

OIIK-1.¥.1

Kak u3MeHUTCs BeTMUKMHA MAarHUTHOTO TI0JiE HAa OCU TOPOU/IA, ec/iv TpU
HEHM3MEHHOM CH/le TOKa YJBOWUTH IJIOTHOCTb HaMOTKU? OOOCHYMTe CBOM
OTBeT.

OIIK-1.¥Y.1

OrleHHTe CUTYyalLMIO: B MarHUTHOE T0Jie C OJMHAKOBBIMH CKOPOCTSIMHU
B/IETAIOT TIPOTOH U JIEKTPOH. By[yT /M OTIMUaTBCS WX TPAeKTOPUU, U
eCJIM /1a, TO KAKUM 00pa3oM? ApPrymMeHTUPYWUTe CBOM OTBET.

OIIK-1.¥.1

3apsbkeHHass yYacTWlla [BWKeTCS B OJHOPOJHOM MAarHUTHOM TIOJie.
[Mpoananu3upyiiTe, Kak u3MeHUTCs cuna JlopeHila, [elcTByrollas Ha
yacTully, €eCc/lu e€ CKOpPOCTb yBeIW4YUTb B 3 pa3a, a HWHAYKIHIO
MAarHUTHOI'O M0JI YMEeHBbIIUTh B 2 pas3a. 3aBUCUT /U cuia JlopeHua oT
3HaKa 3apsijia yacTullbl? OOOCHYHTE CBOM OTBET.

OIIK-1.¥.1

B uem cOCTOUT siBjieHUe 371eKTPOMAarHUTHOW MHAYKLMU?

OIIK-1.3.1

10

Ot kakux ¢akropoB 3aBucMT OJIC MHAYKLMM B KO/blle, KOTOpOe
BBIHOCAT M3 MarHUTHOro noss? Kak msmenurcs 3[1C, ecm MarHUTHBINA
TIOTOK Yepe3 KoJibLio Oy/1eT U3MeHsIThCsl ObIcTpee?

OIIK-1.¥.1

11

[aiiTe orpe/iesieHHs AMaMarHeTUKaM U apamMarHeTHKaM.

OIIK-1.3.1

12

Kakue BelllecTBa Ha3bIBatOTCsl (peppOMarHeTUKaMu?

OIIK-1.3.1

13

UTo Ha3bIBalOT KOIPLMTUBHOM CHJION?

OIIK-1.3.1

14

OT Kakux Be/JWYMH 3aBUCUT SHEprusi, 3amaceHHass B KaTyIlIKe
MHAYKTUBHOCTU? Kak M3MeHUTCs 3Ta SHeprusi Mpy yBeJUYeHUM CHUJIbI
TOKa?

OIIK-1.¥.1

15

YTo Ha3bIBaeTcst BHGKTpOMaFHHTHOﬁ BOJIHOI1?

OIIK-1.3.1

16

Kak B3aMMHO OpHWEHTHpOBaHbI B 3/1€EKTPOMAarHUTHOM BOJIHE BEKTOPBI
HarpspKeHHOCTU  3JIEKTPUYECKOTO TI0/Isl, MAarHATHOW WHAYKLUU U
CKOpPOCTH BOJIHBI?

OIIK-1.3.1

17

CdopmynupyiiTe 3aKOH OTpa’KeHHsI CBeTa.

OIIK-1.3.1

18

[TpoaHanu3upyiTe, B KaKOH U3 JIBYX CPeZi CBET JBMXKETCS ObICTpee — B
amvaze (n = 2,42) umm Boge (n = 1,33). OOBsACHUTE, KaK ITOKa3aTe/b
TIpe/IOM/IeHUsT CPe/ibl CBsi3aH CO CKOPOCTBbIO PaclpOCTpPaHeHUs! CBeTa B
Heii. OB0CHYHTe, B KAKOM Ccpejie /yIMHA BOJIHBI CBeTa OyeT MeHbIIIe.

OIIK-1.¥.1

19

le/l KakKOM YCJ/IOBHUHA OTpa)KeHHbII\/JI n HPEHOMHEHHbII‘;I JIYyUYH OKd3bIBAKOTCHA
B3aUMHO HEPHEH,Z[I/IKYIIHPHI)IMI/I? Kak 5»To cBfI3aHO C TIIOKa3aTenasiMU
IMMpeJjIoMJIEHUA cpe,q?

OIIK-1.¥.1

20

Uto Ha3bIBalOT UHTepdepeHLreli cBeTa?

OIIK-1.3.1

21

OnuimTe, B 4yeM pas3vuvde MeXX[y TeoOMeTpUYecKOu M OMNTUUeCKOU
Pa3HOCTBIO X0/Ia CBETOBBIX JyUeil.

OIIK-1.¥.1

22

[TpepnoxuTe TeopeTHyeckoe 060CHOBaHYE Ha/MUMs PaZly>KHOW OKpacKu
y TOHKHX IIJIEHOK (Pa3/MTOe Ha TIOBEPXHOCTH BOJABI Macjio, MbIIbHbIE
My3bIPU U T.I1.).

OIIK-1.¥.1

23

Uro Takoe [gucriepcusi CBeTa Kak sBjeHue? IlpuBesure mnpuMepsbl
HaOJMI0JeHust IUCTIePCUML.

OIIK-1.3.1

24

OT kakux (aAKTOPOB 3aBUCUT MAaKCUMAaJ/bHBIM TIOPSAJOK CIeKTPa,
KOTOPBIA MOXXKHO HaO/M01aTh Ha AMGPAKIIMOHHON peleTke? Kak B/IUsIOT
JUTMHA BOJIHBI CBETAa U Mepyo/] PellieTKU?

OIIK-1.¥Y.1

25

UeMmy paBHa pa3HOCTb ¢pa3 [JByX CBeTOBBbIX BOJIH, TIPU KOTOPOM
HabJTF0/1aeTCSl MUHUMYM MHTEHCUBHOCTHU?

OIIK-1.3.1




26

[Tnockonosiipu30BaHHbI ~ CBeT  MPOXOJUT  4Yepe3  aHaaus3aTop.
[TpoaHanu3upyiTe, Kak 3aBUCUT UHTEHCUBHOCTb MPOLLIEJIIero CBeta OT
yrja MeXAy IUIOCKOCTBIO —TOJIpU3aliiM  Iajarollero ceera W
MJIOCKOCTbEO ~ aHanu3atopa. [Ipy  KakoM  yrje  HWHTEeHCUBHOCTb
yMeHbIUTCs BABoe? OO0CHYMHTe CBOM OTBET, MCMO/b3Ys 3aKOH Masoca.

OIIK-1.¥.1

27

Yro Takoe abCOJIFOTHO YepHOe Tesio?

OIIK-1.3.1

28

Bo ckombko pa3 M3MEHUTCS TMOTOK 3HEPruM OT HUTU HaKa/luBaHUS
JlaMIIbl, eC/IM  y[BOUTH ee TemriepaTypy? OOocHyliTe Ball OTBeT,
onupasich Ha 3aKoH CredaHa-bonbimaHa.

OIIK-1.¥.1

29

Pacriosioxxure ciefyrolue CrieKTpajbHble K/acChl 3Be3[, B IOpsJKe
BO3pacTaHust abcomoTHOM Temmneparypel: A — Oenble 3Be3gpl, G —
Xentble, M — KpacHble, O — rony0Osble. Vcronb3yiiTe B OTBeTe 3aKOHbI
u3nydeHuss abcomoTHO uYepHoro Tena. OOBSICHUTE MOTyUEHHYIO
3aKOHOMEpPHOCThb U3MEHeHUs L|BeTa.

OIIK-1.¥.1

30

UTto Ha3biBaeTCs BHeITHUM (hoTo3(PdekTom?

OIIK-1.3.1

31

MoskeT 1 BUAUMOe U3nyuyeHWe BbI3BaTh (HOTO3¢h(dEKT B MiacTUHE U3
MeTanna, pabora BbIxofla KoToporo paBHa 3.5 3B? O6ocHyiiTe cBoii
OTBeT.

OIIK-1.¥.1

32

OOmbsicHUTe TIPUYMHY BO3HUKHOBEHHS] TODMO3HOT'O PEeHTI'eHOBCKOTO
W3/Ty4YeHuUs..

OIIK-1.3.1

33

OObsicHUTE, KaK dHeprus (poToHa CBsi3aHA C JJTMHOW CBETOBOM BOJIHBI.
OO6ocCHYyMTe Balll OTBET.

OIIK-1.3.1

34

OT Kakux (PaKTOpOB 3aBUCUT M3MeHeHWe [JIMHbI BOJHBI (DOTOHA MpHU
KOMIITOHOBCKOM paccessHUU? B KakoM Cjyyae 3TO H3MeHeHUe
MaKCHUMaJIbHO?

OIIK-1.¥.1

35

Onwuimre, YTO MpeACTaB/seT co00l aToM B paMKax Mojend ToMcoHa.
Kakure 0CHOBHbIe HeJJOCTaTKH JaHHOW Mo/Ie/n?

OIIK-1.3.1

36

AToM BOJOpOAAa HAXOAWTCS B OCHOBHOM COCTOSTHMU. Kakoul [AJIMHBI
BOJIHBI U3/TyueHHe MOXXeT UCIYCTUTb AaHHbIA atoM? OOOCHYyHTe Ball
OTBET, UCMOJ/Ib3Yysl MOCTYJ1aThl bopa.

OIIK-1.¥.1

37

B uem cocTout runotesa ae bpoiinis?

OIIK-1.3.1

38

OO6mbsicHUTe, TIPY KaKUX YCJIOBUSX MUKPOYACTHLIbI TIPOSIB/SIIOT BOJTHOBbIE
cBocTBa. [IprBenTe NprUMepsl, MOATBEPKJAIOL1e BOJHOBbIE CBOMCTBA
YaCTHLL.

OIIK-1.3.1

39

ByzseT nu TpOSIB/IATH BOJIHOBBIE CBOWMCTBA (yTOO/BHBIA MY TIpU
rornaZilaHuM B BOpPOTa IIUPHHOM 7 M, ecii Macca Mstua 400 ., a CKOpOCThb
- 100 km/u? OTBeT 0OOCHOBATD.

OIIK-1.¥.1

40

KakoB hr3nueckuii CMbIC/T BOJTHOBOM (DYHKIIWMHN?

OIIK-1.3.1

41

B uyem omiMuMe CTalMOHApPHOTO U HECTAaLMOHAPDHOIO YypaBHEHUS
[IIpéaunrepa?

OIIK-1.3.1

42

OOmbsicHUTe, KaK COOTHOIIIEHHe HeornpejaenéHHocTel ['eizeHbepra ayis
SHEPTUM W BPEMEHU CBSI3aHO CO BpeMeHeM JKM3HM KBAHTOBOTO
COCTOSIHUSI.

OIIK-1.¥.1

43

I'me B OHOMEPHOU TOTEHIMATBHON siMe C OECKOHEUHBIMU CTeHKaMHU
Haubosiee BEPOSITHO OOHAPY)XUTb MHMKPOYACTUIly B  OCHOBHOM
cocTosiHuM? ['/1e BepOSITHOCTD ee 0OHApY>KeHUs1 paBHA HYJIIO?

OIIK-1.¥.1

44

Kak 3aBucuT [yiMHa BOJHBI fie Bpoiiiss OT Macchl 4YacTHLBI IIpU
OJMHAKOBBIX CKOPOCTSIX? Y KakOW YaCTULpl BOJIHOBble CBOWCTBa
BbIpa)KEHBI 3aMeTHee: y 6osiee MaCCUBHOW WM Y MeHee MaCCUBHOM?

OIIK-1.¥.1

45

KakuMm 00pa3oM 9SHeprusi «HyJ/IeBbIX KOjebaHWi»  KBAHTOBOTO
rapMOHMYECKOr0  OCLWJUIATOpa  CBsi3aHa  C  COOTHOILEHHEeM
HeorpefesieHHocTel [efizeHOepra?

OIIK-1.¥Y.1




OOmbsicHUTE, TIOUEMY B OCHOBHOM COCTOSTHMM aTOMa MOKET HaXOJUTbCS
He Oosiee [BYyX 93/1eKTPOHOB. Kakoil QyHAaMeHTaSbHbINA TPUHLIUTI

46 N N . | OIIK-1.¥.1
KBAaHTOBOM MeXaHWKH HaK/Ia/[bIBaeT 3TO orpaHnyenre? OO0OCHYyHTe CBOU
OTBeT.

Kakoli 3/1emMeHT uMeeT TOJHOCTBIO 3allOJIHEHHYIO BHEIIHIOK 2p-

47 | obonouky? IToueMy Takasi 3/1eKTpOHHasi KOHurypauus cootBetctByer | OINK-1.Y.1
TMOBBILIEHHOW YCTOWUMBOCTH aToMa?

48 KakuM MoxxeT ObITb CIIMH YaCTHL], KOTOPbIE OMUCHIBAIOTCS CTAaTHCTUKON OIMK-1.3.1
®epmu — [lupaka? ITpusBeguTe nprMepbl TAKUX YaCTHULI.

49 OObsicHWTe, YeM OTIMYAeTCs XapaKTep 3arloJIHeHUs COCTOSTHUM OIK-1.3.1
KBAaHTOBOM cHcTeMbl pepMHOHAMU U 6H030HaMHU.

[Mpenyio>kute  TeopeTHMueckoe  OOOCHOBaHWe, KaK  W3MEHHUTCS

5o | MPOBOAMMOCTb  KPEMHHMEBOro o6upa3ua, €M B HEero BHEAPHTb | oo iy g
HeDoJIbIIIoe KOIMYeCTBO WHAWEBOW mpuMecu? BayeHTHOCTb KpeMHUSs
paBHa 4, BaJIeHTHOCTb UHJHUA — 3.

51 | ComnocTaBbTe CBOMCTBA CIIOHTAHHOTO Y BBIHY>K/IEHHOTO U3/TyYeHHUs. OIIK-1.¥.1

52 | OnuiiTe NPUHIMI pabOTHI Jla3epa 10 TPeXYPOBHEBOM CXeMe. OIlK-1.3.1
Mexy KakMMU YpPOBHSMM B Jlasepe C TpPexXypOBHEBOM CXeMOU

53 | mpoucxoaut pabouee uznydeHre? OT yero 3aBUCHUT AJiMHA BoOJHBI 3Toro | OIMTK-1.Y.1
W3/1yueHus?

54 Uemy paBHa MOJIApHas TEIUIOEMKOCTb TBEPAOTO Tesa, COMMIACHO | e 15y
KJIACCMYECKOW TeOpuH TeryioeMKOCTy [rosionra v [1tu?

55 OOmbsicHUTe, KaK KBaHTOBasi TEOPUsI TETIJIOEMKOCTH TBeporo Tena [ebas OIMK-1.Y 1
JOTIO/HSAET TeOPUIO TeIJIOEMKOCTH DUHILTEeNHA. o

56 Kakas vactuiia  HasbiBaeTcs:i  (oHOHOM?  KakuM  KBaHTOBBIM OIK-1.3.1
pacripefieJieHUeM OIMUCHIBAIOTCS (POHOHBI? o
Bornpocsr (3agaun) asist 3aueta / audd. 3auera mipecTaBieHbl B Tabauie 16.

Tabmwmia 16 — Boripockl (3a1aum) st 3aueta / audd. 3auera
Ne Kog
[TepeueHb BOMPOCOB AJ1s1 SK3aMeHa
n/n WHAWKATOpa

1 | Ha3oBuTe npeiMeT U3y4yeHHst KWHEMaTHKH. OIlK-1.3.1

2 | [JauTe onpejienieHre MaTepraabHOM TOUKH. OIIK-1.3.1

3 YTo MOXKHO CKa3aTh 00 YCKODEHHH UYaCTULIbI a, eC/TA TIPU ee JBVDKEeHUU: OIMK-1.Y 1
a) BEKTOpP CKOPOCTH UaCTHUL[bl V=const; 06) MOZy/Ib CKOPOCTH vV=const? o

4 | Haiite omipefesieHre abCOTIOTHO TBEPJOMY Tey. OIIK-1.3.1
[IpoaHanu3upyiTe OTAMUMS  C/eAYIOLUX  (U3NYECKUX  MOJerei:

5 abcomoTtHo TBEpZOe Teno (ATT) u maTepwanbHas Touka. [IpuBemuTe OMK-1.Y 1
npyMep, B KOTOPOM OJHO U TO >Ke TeJ0 BBICTyllaeT B KauecTBe
MartepuasbHOU TOUKU U ATT.

HatiguTte cBs3b MeXXAy JUHEWHOM U YI7I0BOM CKOPOCThHO MaTepuaabHOU

6 OIlK-1.Y.1
TOYKH.

7 B uéMm CXoACTBO W pa3nuuue MeXJy PaBHOMEDHBIM IPSIMOJIMHENHBIM OIMK-1.Y 1
[IB)KEHWEM U PaBHOMEPHBIM [IBUYKEHUEM M0 OKPY>KHOCTH? o

8 | CdhopmynupyiiTe nepBbiii 3aKOH HbIOTOHA. OIlK-1.3.1

9 OObsicCHUTe, KakK, COIJIACHO BTOPOMY 3aKOHy HbIOTOHa, 3aBUCHT OTTK-1.3.1
YCKOPEHHeE TeJia OT ero Macchl.

KameHb /1eXXMT Ha JIHe COCy[ia, TIOJIHOCTbIO TIOTPY>KEHHBIN B BoAy. Kak
10 | u3meHUTCA Cuia aBeHUs KaMHs Ha JHO, eI CBepXy Ha/mmTh KepocuH | OIIK-1.Y.1

(KepocHH He cMellIMBaeTcsi ¢ BoJoi)? OBGocHylTe CBOM OTBET.




[TpuBesuTe npUMep, WUIIOCTPUPYIOLMM [elCTBHe TpeTbero 3aKoHa

11 OIlK-1.¥.1
HproToHa.

12 HasoBure, kakoii u3 3akoHOB Kemnepa ycraHaBivBaeT ¢opMy OTTK-1.3.1
TPaeKTOPUH IJIaHeT.

OueHure 3aBUCHMOCTb CH/bl BCEMUPHOTO TATOTEHHWS OT MaccChl
B3aMMO/IEMCTBYIOIIMX Tel U PACCTOSHUS Mexxay HUMU. OOOCHy#iTe, Kak

13 | U3MeHUTCS CWJla B3aMMHOIO TATOTEHHUs [BYX TeJl, ecii Maccy ogHoro u3 | OIIK-1.Y.1
TeJ1 yBeJIMUUTh B/IBOe, @ PACCTOSTHUE MeXK/Jy TeJlaMH — YMEeHBLUWTh B /IBa
pasa.

14 | [laliTe omnipefie/ieHHe UMITyJ/ibCa Tesla KakK (pM3nyecKol BeJTMUMHBI. OIIK-1.3.1
CdopMynupyiiTe, TIpU KaKHUX YCIOBUSIX BBITIOJIHSAETCS 3aKOH COXpaHeHUsI

15 OIlK-1.3.1
HMITYJ/IbCa.

16 | Ha3oBuTe, Kakas (pu3ryeckasi BeJJMUMHa Ha3bIBAeTCsl MOMEHTOM CHJIbI. OIIK-1.3.1
CpaBHUTe 3aIMCH OCHOBHOI'O 3aKOHA JMHaMUKHU /IS [TOCTYIIAaTeIbHOTO U

17 | BpaujaTenbHOro JABWKeHusi. Haligure B3auMocBs3u Mexay 3tumu | OINK-1.Y.1
3aKOHaMH.

18 | CdhopmynupyiiTe 3aKOH COXpaHeHUs] MOMeHTa UMITyJIbCa. OIlK-1.3.1

19 | [Maiite onpeaeneHrie paboThl KakK (U3MUECKON BETUUMHBI. OIlK-1.3.1

20 | ChopmyaupyiiTe, YTO TaKOe MOIIHOCTh Kak (hr3nuecKas BeJUUMHA. OIIK-1.3.1
Kakoli Kopabsib [JBWKETCS MejijleHHee TP OJMHAKOBOM MOIIHOCTH

21 | gBurarenss — Harpy)kKeHHbI WM HeHarpyxeHHbI? OO6ocHylite cBoi | OITK-1.Y.1
OTBeT.

2 OOmbsicHUTe, TIOUEMY IIeHTPOCTPEMHTe/IbHAs CHa TIPW BpaIl[eHUd TI0 OIMK-1.Y 1
OKDY’KHOCTH He TIPOU3BOJUT PabOTHI.

Teno ABWKETCS Tak, UTO IMyTH, TPOXOJUMBIE UM 3a JtOObIe paBHBIE

23 | IPOMEXYTKU BPEMEHH, MOC/IeJOBaTe/IbHO YBeIMUUBarOTCS Ha ofHy U Ty | OINIK-1.Y.1
JKe BeJIMUMHY. AB/sIeTCsl M 5TO ABW)KEHUE PABHOYCKOPEHHBIM?

24 OObsicHUTe, B YeM COCTOUT pa3iduyve MeXJy KOHCepBAaTUBHBIMU U OIMK-1.Y 1
HEKOHCEePBATUBHBIMU CUJIAMH.

25 | [JlaiiTe ompejiesieHHe TIOTeHIMa/IbHOM 3Hepruu. OT Yero oHa 3aBUCUT? OIlK-1.3.1

2% CdopmynupyiiTe  3aKOH  COXpaHeHMs] ~ MeXaHWYeCKOW  SHepruM. OTTK-1.3.1
[IpuBeuTe IpUMeD BBINOIHEHUS] 3aKOHA COXPaHeHUs SHEPrUu.

97 B yem otsiume rpaduka nyTy OT rpauka 3aBUCMMOCTU KOOPJAWHATHI OT OIK-1.Y 1
BPEMEHU [PY PABHOMEPHOM MPSIMOJIMHEMHOM JIBHXKEHUU ? T
[TokaxuTe Ha NpUMepe TOHKOro cTepkHst AymHou 20 cMm 1 maccoit 30 T,

9g | KaK MPHMEHSETCs Teopema [ITeliHepa A/1s1 pacueTa MOMEHTa WHEPLUU OIMK-1.Y 1
Tesl MpPU MepeHoCce OCU BpallleHUs C cepeuHbl CTEP)KHS Ha OJUH U3 ero
KOHLIOB.

29 HazoBute ¢(opmyny, Mo KOTOPOM BBIUMCISETCS MOMEHT WMITy/bCa OIK-1.3.1
abCOTIFOTHO TBEP/IOTO TeJIa.

Kak BbluMC/IsieTcss KWHeTHYecKas JHeprusi BpaileHuss abCoJIF0THO

30 | TBepmoro Tena? CpaBHuTe ¢ Gopmynoi s KuHeTudeckoi sHepruu | OIMK-1.Y.1
IIOCTYIATe/IbHOTO [IBKEHUSI.

31 | CdhopmyaupyiiTe Ba MOCTyIaTa TEOPUM OTHOCHTeNbHOCTH JiHIITelHa. | OITK-1.3.1
Kak u3MeHUTCS X071 YaCOB Ha KOCMUYeCKOM KopabJie, eC/ii OH JIBUKeTCs

3 | € OKOJIOCBETOBOW CKOPOCTBIO OTHOCHTEBHO HaOsofaresissi Ha 3emie? OIK-1.Y 1
Kakve wuacel OyayT UATA MeJjieHHee C TOYKM 3DeHHSI 3eMHOTrO T
Hab/roaTe s ?

Kak usMeHHTCs Tiepuo| KosiebaHWi MaTeMaTH4eCKOTO MasTHHKA, eC/d
33 | ero mymHy yBenuuuTh B 4 pasza? [loscHuTe, OT Kakux BeanuyuH 3aBUcUT | OIIK-1.Y.1

Tepuo/, MasiTHUKaA.




CpenaiiTe BBIBO/| 110 BOTIPOCY: KakK Oy/1eT U3MEHSThCS X0/ MasSTHUKOBBIX
YacoB TMpU HACTYIVIEHUM JIeTHUX >KApDKUX [JHEW TI0 CpaBHEHUIO C

34 | XONO4HBIMM 3UMHUMU JHSIMHU, €C/IM Yachbl yCTaHOBJIeHb! B HeyTeryileHHOM | OIIK-1.Y.1
romelrieHU (CTep>keHb MasiTHUKA MeTa/l/TnuecKuid)? ApryMeHTHPYWTe
CBOU OTBeT.

35 | Kak cBsizaHa 3Heprusi rapMOHHUYeCKMX KojebaHu ¢ UX aMIUIATY /10U ? OIlK-1.¥.1

36 | ChopmyaupyiiTe ornpe/iesieHrie BOJHBI. OIIK-1.3.1

37 OObsicHUTe  pa3nuuvie MeXAy TPOAOJbHBIMA U TOTIepeUYHbIMU OIMK-1.Y 1
MeXaHWYeCKMMHU BOJTHAMH.

38 | 3anmuuTe ypaBHeHUe Oeryiiell BOJHBL OIIK-1.3.1

39 | Ha3oBure, ueMy paBHa cpeJHssi 00beMHasl IJIOTHOCTh SHEPTHUY BOJIHEI. OIlK-1.3.1
VcTouHMK 3ByKa HETMOJBIIKEH, a Hab/rozaTenb yaanseTcs ot Hero. Kak

40 | ¥3MeHUTCS BOCIPMHMMaeMasl yaCToTa 3ByKa: yBesnuutcsl, yMeHbluutcsa | OITK-1.Y.1
WM ocTaHeTcs npexkHen? [Toyemy?

41 | ChopmynupyiiTe ipuHImn ['roireHca. OIlK-1.3.1

42 | HasoBure oripe/iesieHue WHTephepeHLMH BOJH. OIIK-1.3.1

43 C(bopMéanpyﬁTe, YTO Ha3bIBaeTCs CTOsTUer BosiHOW. [IpuBeguTe mpruMep OIK-1.Y 1
CTOsTYEeU BOJIHBI.

44 | Yo u3yyaer 3/1eKTpOCTaTUKa? OIIK-1.3.1

45 | [aiiTe oripefiesieHUe TOUEYHOTO 3apsijia. OIlK-1.3.1

46 Kak wusmeHuTCS CWia B3aUMOJEWCTBUS [BYX 3/IeKTPOHOB, €C/IH OIK-1.Y 1
pacCTOsTHUE MEXy HUMH YBeJIMUMTh B 3 pa3a? O6ocHy#Te Bai oTBeT. )
[TpoaHanu3mupykiTe, Kakyro paboTy COBepIaeT 31eKTPOCTaTUYeCKOe ToJie

47 | mpoToHa B aToMe BOZOpPOZA TP TOJHOM ob6opoTe 31ekTpoHa BOKpyr | OITK-1.Y.1
Hero.

48 Kak B3aMMHO OpHeHTHMpPOBaHbI CU/IOBblE JIMHUU U SKBUIIOTEHL{a/IbHbIE OIMK-1.3.1
TTIOBEPXHOCTH?

49 | Yto Ha3bIBaeTCsl 3/IeKTPUUECKHUM AUI0JIeM? OIIK-1.3.1

50 | Kakue BeljecTBa Ha3bIBaOT AUDJIEKTPUKAMMU? OIlK-1.3.1

51 OObsicHUTE  pa3nuuvie  MeXAy TOMSAPHBIMH W HETOJSIPHBIMU OIMK-1.Y 1
[M3JIeKTPUKaMHU.
[Tnocknii KOHJEHCAaTOp 3apshkeH [0 HEeKOTOPOrO HalpsUKeHUs U

gy | OTK/IIOUEH OT MCTOYHMKA TOKa. Byper 11 u3MeHATbCS HamNpspKeHWe Ha OMK-1.Y 1
KOH/IeHCaTope, eC/d pa3/BUraTb ero IiacTuHbl? Kakuve ripeBpallieHUst
SHEePryuy MPOUCXOAT IIPU 3TOM?
Cpenarite  BbIBOJl, KakK M3MEHMUTCS  3JIEKTPOEMKOCTb  IUIOCKOTO

53 | KOHZeHcaTOpa C KBa[paTHbIMM ILJIaCTUHAMM, ecau W3 3Tux miactuH | OINK-1.Y.1
BbIpe3aTh KPYTU C AMAMETPOM, PaBHBIM CTOPOHE KBaJjpara.
OueHuTe CUTyaLMIO: [1Ba KOH/eHCcaTopa ouHakoBou eMkocTu 200 MKP

54 | coeguHenbl mapa/uiensHO. Kak u3MeHuTtcss mux obmasi emkocth, eciu | OIMK-1.Y.1
Ccoe/IMHEHMe 3aMeHUTh Ha I0C/Ie/joBaTelbHOe?

55 [Touemy J/MHUM HaTIPSDKEHHOCTU 971eKTPOCTATUUECKOrO M0/ BO/IM3U OMK-1.Y 1
TIOBEPXHOCTH TMTPOBO/IHMKA MepIeHUKYJ/ISPHbI 3TOM OBEPXHOCTU?

56 | [laiiTe ompesiesieHre 37IeKTPUUECKOTO TOKa. OIlK-1.3.1

57 | Chopmynupyiite 3akoH OMa Jijist yuacTKa LeTiu. OIIK-1.3.1
[Ba OAVHAKOBBIX I10 MOJYJ/IO 3apsfia HaxOJATCS Ha HEKOTOPOM

cg | PacCTOAHHUH. Kiu( M3MEHUTCS HANPSDKEHHOCTb S7IEKTPUUECKOrO MO B | e 4 v g
TOUKe, Jie)Kalllel rocepeiiHe MeXXy HUMH, eC/Id 3apsi/ibl OJHOUMEHHBIE;
pa3HOMMeHHbIe? TTOCHUTE OTBeT.

59 KakoB ¢u3nueckrii CMbICI TOTeHLMana 3JIeKTPOCTaTUYeCKOro ToJsi U OIMK-1.Y 1

Pa3HOCTU MOTEHL[MAJIOB?




[TepeueHb TeM [i7isI BBITIOJTHEHHMST KyPCOBOTO TIPOEKTa/ KYPCOBOM pabOoThI TIpe/iCTaB/IeHbI B
Tabnwie 17.

Tabnwia 17 — ITepeueHb TeM /1S BBITIOJTHEHHUSI KYPCOBOT'O MPOEKTa / KYPCOBOM PabOThI

. [TpuMepHbIi TIepevyeHb TeM /IJisl BBITTOJTHEHHST KyPCOBOTO TIPOeKTa/
KypPCOBOU paboThI

Y4eOHBIM IJITAHOM He MpelyCMOTPEHO

Boripockl g1 mpoBefieHHsI TIPOMEXYTOYHOM aTTecTaldd B BHUJE TeCTUPOBAHUS
Tripe/iCTaB/IeHbI B Tabmie 18.

Tabsmiia 18 — ITpuMepHBIi TIepeueHb BOITPOCOB /Il TECTOB

Ne o Kop,
[TpriMepHBI NepeyeHb BOIIPOCOB 11 TeCTOB

/1 WHAUKATOpa

Kakasi Oyzer TpaeKTOpUsi y UaCTHIIbI, ABWKYIIEHCS PaBHOMEDHO C

MOCTOSIHHBIM I10 BeJTMYMHE YCKOPEHUEM.

1) IIpsimass niuHUA

1 | 2) JIunus c meperubom OIlK-1.¥.1

3) ITapabosna

4) OKpY’>KHOCTb

OtBerT: 4

Omnpefenure, Kakasi M3 Tpe/CTaBAeHHbIX (U3NUYECKUX BeJMYMH HMeeT

eIMHHULly U3MEpPEeHHs], COBNAAIOLYI0 C eJUHULIEN U3MepeHus CUIIbI.

1) Umnynbc

2 | 2) YckopeHue OIIK-1.3.1

3) Bec

4) YrnioBasi CKOPOCTb

Otsert: 3

Yrto mpour30iAET mocae abCoMOTHO HEYIIPYroro yjapa 4acTUI] MaccaMu

m, = 4m, U C KUHeTUUeCKUMHU 3Heprusimu T, = 6T,. Uactuiia ¢ maccou m,

JIBArazach BIPAaBO, a YacTML]a C MacCOM m, — HaBCTPeuy 4YacTule C

Maccou m,.

3 | 1) YacTtuipl OyAyT ABUTaTHCS BIIPABO OIlK-1.¥.1

2) EquHas yacturia Oy/1eT JBUTaThCs B/IEBO

3) YacTtuiipl OyAyT MOKOUTHCS

4) Yactuiipl OyAyT ABUTATHCS B TIPOTHUBOIIO/IOXKHBIE CTOPOHBI

Ortser: 2

[IpoananusupymTe, Kakod OTBET $BJ/SETCS NPaBWIBHBIM Ha BOIMpPOC:

«YeMy paBHa CymMma BHYTPEHHUX CWJI, JEUCTBYIOLIUX MeXZAY TelaMu

3aMKHYTOU MeXaHUUeCKON CUCTEMBI?»

1) I3MeHeHUIO SHEPTUH CUCTEMBI

2) Hymo

3) I3MeHeHNI0 UMITy/IbCa CUCTEMBI

4) Y CKOpEeHHUIO LJeHTpa MacC CUCTEeMbI

Ortser: 2

OIIK-1.¥.1




Uro mpou3oiiieT C MOMEHTOM WHEPLMU CBUHIIOBOTO LIMIMH/pPA
OTHOCUTEJTbHO OCH, COBMAaJaroliell C ero reoMeTPUUecKOM OChbIo
CUMMEeTPUH, eC/TU LIWIWHAD CTUTIOLIUTD B AUCK?

1) He uamenurcs

2) YBenuuuTcs

3) CoxpaHuTCs

4) CraHeT paBHbIM HYJIIO

Ortser: 2

OIIK-1.¥.1

YKakuTe BepHYI 3aluCh ypaBHEHUSI [UHAMUKHM BpalllaTe/bHOro
JIBIDKEHMSI.

IM=Jw

2)e=M/]

3)M=L-w?

4) L =r-p-sina

Otser: 2

OIlK-1.3.1

YKakuTe, yeMy paBeH MOMEHT WHepIMd TOHKOTO oOpyua mMaccod m u
pazuycar.

1)J=m-1%12

2)J=m-%2

3)J=m-r1%3

4)J=m-r?

Otsert: 4

OIIK-1.3.1

Bribepute dpa3sy, COOTBETCTBYIOIIYIO TIepBOMY 3aKOHy HbIOTOHa:
«[TepBblii 3akoH HbI0TOHA yTBEp)KJaeT...»

1) ®akT cyiiecTBOBaHUS AOCOFOTHOTO JIBYKEHHS

2) Cy1iecTBOBaHMe UHePLMA/IbHBIX CUCTEM OTCUETa

3) ®aKT cyuiecTBOBaHUsI HeMHePL[MaIbHbIX CUCTEeM OTCUETa

4) ®akT Cyl|eCTBOBaHUS MPUHLIUIA OTHOCUTENbHOCTU ["anumnes

OtBer: 2

OIIK-1.3.1

PaccuuraiiTe BenMUMHY MOJYJ/s MaKCUMaJbHOW BeIUUMHBI YCKOPEHHs
TOUKH, [IB)KeHUe KOTODOW OMUChIBaeTCs ypaBHeHWeM X = 3cos(2t — m)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

OtBerT: 1

OIIK-1.¥.1

10

Beibepute ¢opmyny, onpezensionlyi0 BeJMUMHY (a30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=kwv

3v=kA

4Hv=wk

Otsert: 4

OIIK-1.3.1

11

Paccuuraiite, ueMy paBHa paboTa KOHCepBaTHBHOMN CHUJIbI 10 3aMKHYTOM
TpaekTopuH (1o Toukam 1, 2, 3u 1).

1) 3aBucHT OT yOBIIM MOTEHL{MA/TBHOM SHEPTrUU

2) ITponopijoHabHa NpYpaleHHI0 KUHeTUYeCKOW SHeprun

3) PaBHa Hy/It0

4) 3aBUCUT OT CKOPOCTH JIBYXKEHHUS

Ortsert: 3

OIIK-1.3.1




12

Kakasi 13 mepeuncieHHbIX (DU3UUECKHUX BeJWYMH HMeeT pa3MepHOCTh
(xr-m)/c??

1) MoMeHT cubl

2) MoMeHT uHepLuU

3) MomeHT umIysibca

4) Cuna

OtBert: 4

OIlK-1.3.1

13

Korza TaHreHiuasbHOe yCKOpeHHWe paBHO Hy/IH0, a HOpMajbHOe
yCKOpeHHe TMOCTOSTHHO, TO TakKoe /IB)KeHHe Ha3bIBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHENHBIM

2) PaBHOMepHBIM NPSIMOJIMHENHBIM

3) PaBHOYCKOpEeHHBIM TPSIMOJIMHEMHBIM

4) PaBHOMepHBIM BpalljeHueM

Otsert: 4

OIIK-1.3.1

14

Bribepute mpaBuibHBIA 0TBeT. Kak M3MeHsIeTCsl MOJY/b CKOPOCTU TIPU
NPSIMOJIMHEMHOM /IBWKEHWH, eC/Id 3aBUCHMOCTb IPOM/IEHHOIO TeloM
IyTU OT BpeMEeHH 3a/laHa ypaBHeHueM: S = 4 + 15t2 + 3?

1) Yo6niBaer

2) ITpoxoauT uepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTcsi MOCTOSIHHBIM

Otsert: 3

OIIK-1.¥.1

15

Kak BbIumMc/isieTcss MOMEHT UHepLIMA MaTepruaibHOU TOUKU?
1) J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J=m-r?

OrTBeT: 4

OIIK-1.3.1

16

Kak cooTHOCSITCSI MOMEHThbI MHepLMY AUCKa Ja ¥ quInHpa Ji, KOTophle
HMMeIOT PaBHbIe MacChl U PaZiuyChl?

1) Jg=Ju

2)Jpo > Jng

3)Jn>2-Jy

4)Jn > Ju/2

OtBerT: 1

OIIK-1.¥.1

17

HaiimuTe oTHOIIEHWe TIpOM3Be/leHHBIX paboT (A,/A,), ecnu [Ba JUCKa C
paBHbIMU Maccamu U paguycamu R; u R, (R, = 2R,) packpyuuBaroT u3
COCTOSIHUS TIOKOS 10 OJJMHAKOBBIX YTJIOBBIX CKOPOCTEN.

1

2)3

3)4

4)5

Otser: 3

OIIK-1.¥.1

18

Kakoi1 yuéHbIi1 co3an crieqyaabHy0 Teopuro oTHocuTenbHOCTH (CTO)?
1) Tanuneit

2) DUHILITEWH

3) JlopeHrj

4) bop

OtBeT: 2

OIIK-1.3.1




19

Bribepute ypaBHeHUe, OTIMCHIBAIOIIlee TapMOHUYECKHe KOleOaHusI.
1) x = 0,1-tg(2t2 + 1/6)

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

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

4) x = 0,05-arctg(2t10,5)

OrtBerT: 2

OIIK-1.3.1

20

[lpoaHanusupyiite, MpuM KakoM YCJIOBUM B CUCTeMe, COBepLIaolleit
BBIHY)KZIEHHbIe KojiebaHus, Oyzer HaO/MOgaThCs pe3oHaHC (w, —
coOCTBeHHasi UaCTOTa, ( — YaCTOTa BLIHYKZAIOIIeH CUTbI)?

1) o >> o,

2) ® > w,

3) 0 ®w,

4) 0 <<,

Otser: 3

OIIK-1.3.1

21

Bribepurte, Kakas u3rueckas BeJIMUMHA U3MEHSIETCS M0/ BO3/IeHCTBHEM
CUJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MonspHas macca

2) CKopocCThb

3) Macca

4) MoMeHT UHepIur

OtBer: 2

OIIK-1.3.1

22

Bribepute, B Kakoil crucTeMe Tes TOJHBI MOMEHT MMITY/IbCa OCTAeTCs
MOCTOSTHHBIM.

1) 3amKHyTOM

2) HezamMkHyTOH, IZle CyMMa MOMEHTOB BHYTPEHHUX CHJ/I paBHA HYJIIO

3) He3amkHyTOH, rie CcyMMa MOMEHTOB BHELITHUX CUJI IOCTOSTHHA

4) He3aMkHyTOM

Otser: 1

OIIK-1.3.1

23

YkaxxuTe, paboTa KakoW M3 TMepeunc/IeHHbIX CWJ paBHa HYJ/IHO TpU
3aMKHYTOW TPaeKTOPHUHU JIBUKEHUS Tesla.

1) Bsiskoro TpeHust

2) Cusibl TpeHUs KaueHUst

3) TaroteHus

4) Cunbl TpeHUs CKOTbXeHUsI

Ortser: 3

OIIK-1.3.1

24

Yemy paBHa BeJIMUMHA yCKOPeHUsi CBOOOJHOTO TaZieHusi g Ha BBICOTE Hafl
TOBEPXHOCTBI0 3eMJTH, paBHOU pazuycy 3emau? BenmuuuHy g BOIM3M
NOBEPXHOCTY 3eMJIM NPUHATHL paBHOU 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Ortser: 2

OIIK-1.¥.1

25

[TpoaHanu3mupylite, KaK U3MEHHUTCS TIePHOZ, KOe0aHUI MaTeMaTHueCcKoro
MasiITHUKa, eC/Iy JI/IMHY ero rojBeca yBeJUuuThb B 9 pas, a Maccy rpys3a —
YBe/IMUUTL B 4 pasa.

1) YBenuuurcs B 3 pa3a

2) YBennuuTcs B 4 pasa

3) YMeHbIIUTCSA B 2 pa3a

4) YMeHbIiTCA B 4 pasa

Otser: 1

OIIK-1.¥.1




26

OrnjeHUTe 371€KTPOEMKOCTh IIJIOCKOIO BO3JYIIHOIO KOHJIeHCATopa, eC/u
paccTosiHue MeX/ly ero oOK/a[kaMy YBeTMUUTh B 9 pa3, a 00/1acTh MeXay
00K/TafKaM¥ 3a/IUTh JUCTU/UTUPOBAaHHOM BO/IoH (& = 81).

1) YmenbimTcs B 4 pasa

2) YBennuuTcs B 4 pasa

3) YBenuuuTcs B 9 pas

4) YBenuuurtcs B 12 pa3

Otser: 3

OIIK-1.¥.1

27

Ha3zoBure BelriecTBa, KOTOpbIe TIPU OOBIUHBIX YC/IOBUSIX TIPAKTHUYECKU HE
MIPOBOJST 3/IEKTPUUYECKUI TOK.

1) IIpoBogHUKU

2) [MonyripoBOAHUKY

3) [lnatuHa

4) Ju3neKTpuKu

Otsert: 4

OIlK-1.3.1

28

Kak HarpaB/ieHbl CH/IOBbIe JTMHUW HAMpsDKEHHOCTH 371eKTPOCTaTUYeCKOTo
T10Jis, CO3/IaHHOTO TOYEUHBIM OTPHUI[aTe/IbHBIM 3apsiOM?

1) 3akpyumBaroTCsi BOKPYT 3apsijia

2) K 3apspy

3) 3akpyuMBalOTCS BOKPYT 3apsi/ia 10 4acoBOM CTpeJiKe

4) 3aKpyuMBarOTCSl BOKPYT 3apsi/ia MPOTUB YaCOBOM CTPEKU

Otser: 2

OIIK-1.3.1

29

Mo>KeT 1 YacTHlla UMeTh 3apsiji, BeJIMUMHA KOToporo B 1,5 pa3a 6osbiie
3/1IeMEeHTapHOr o 3apsia?

1) Moxer

2) Hert, He MoxeT

3) MoxeT, HO TOJIbKO eC/TU 3apsifi OTpULiaTeIbHbIN

4) Mo»eT, HO TOJILKO eCJIH 3apsiJ TI0JI0XKUTe/TbHbIN

OtBer: 2

OIIK-1.3.1

30

Yemy paBeH NOTeHLMA 3/IEKTPUYECKOIO I0JIs?

1) IoTeHManbHON SHEPTrUM eJUHUYHOTO TIOJIOXKUTEeBLHOTO 3apsifia Wiu
OTHOILIEHHIO NTOTeHLIUaIbHOW SHEPTUU K 3apsiiy

2) Pabore cun mosisi 10 TepeMelleHHI0 eJUHUYHOTO T0JI0KUTEIEHOTO
3apsijia U3 JaHHOW TOUKM T10J1s1 B 0ECKOHEUHOCTh

3) Cune, elcTBYIOLLelN Ha 3apsij], MOMellleHHbIN B JaHHYI0 TOUKY T10JIsI

4) KuHeTnueckoll 3HePruM MpPoOOHOTO TOUYEUYHOTO eJWHHUYHOTO 3apsija B
JJAaHHOM TOUKe TI0JIst

Otser: 2

OIIK-1.3.1

31

Harnuiure dhopmysny 3akoHa OMa B auddepeHianbHoN Gopme.
HR=UNI

2) R = Q/I>At

3)j=0E

4)R =P/

Otsert: 3

OIIK-1.3.1

32

Haligute  mpaBunbHOe — Ha3BaHWe [ BEKTODHOM  CUJIOBOM
XapaKTepUCTUKU 3/IeKTPOCTaTUUECKOr0 TOJIs.

1) IMoreHuuman

2) HanpskeHHOCTB

3) Nupykuus

4) 3apsp,

Ortser: 2

OIIK-1.3.1




33

OueHrTe, KaK U3MEHHUTCS CHjia 3JIEKTPOCTAaTUYEeCKOTO B3auMO/IeUCTBUS
[IByX TOUYEUHBIX 3apsiioB, €C/M OJWH W3 HUX yYMEHbIIWTb B 4 pasa, a
pPacCTOsIHUE MeX/1y HUMH YMEHBIIUTh B 2 pasa.

1) YmenbimTcs B 8 pa3

2) YMeHbILIUTCSA B 2 pas3a

3) YMeHbiuuTcs B 16 pa3

4) He usmeHuTCs

Otsgert: 4

OIIK-1.¥.1

34

OueHuTe, KakK 3aBUCUT 3/1eKTpUYecKas IPOBOJAMMOCTb MPOBOJHUKA OT
NIPUJIOKEHHOW K HeMy Pa3HOCTH NOTeHLUasIoB.

1) IIpssMo nmponopLMOHaIbHO

2) IlporopLoHanbHO CTereHy OT Pa3HOCTH MOTeHLIManoB

3) IIponopioHabHO KBaZpaTy

4) He 3aBUCUT

Otsert: 4

OIIK-1.¥.1

35

Ykaxute (QU3NUYECKYH0 BeIUUMHYy, KOTOpas HUMeeT Ty >Xe eJWHHULY
V3MepeHUs], UTO U HampsDKeHHe.

1) HanpsikeHHOCTD

2) [TpoBoAUMOCTD

3) 34C

4) ConpoTuB/eHue

Otsert: 3

OIIK-1.3.1

36

Kak  Ha3biBaeTcsi  BeJIMUMHA  HAMPSDKEHHOCTU  TIOJIA, ecsu
HaMarHWUeHHOCTh  (eppoMarHeTMka  obOpamiaeTcs B HyIb U
HaTPSPKeHHOCTD TI0/IsT HaTlpaB/ieHa TTPOTHUBOTIO/IOXKHO TI0/TH0, BhI3BaBIlIEMY
HaMarHu4yuBaHue?

1) I'mctepesncom

2) KospiutuBHOM cunoi

3) [Monsipuzaruent

4) MarHuTo/IBUxXylllel CUIoun

OtBer: 2

OIIK-1.3.1

37

OneHuTe, TIO KaKOW TpaeKTopuu OyneT ABUraThbCs B MarHUTHOM TIIOJie
yacTulla, JieTsilas C MOCTOSSHHOW CKOPOCTBIO BZOJIb JIMHWKA MarHATHOM
WHAYKLUU?

1) OKpy>XHOCTb

2) [Ipsimast

3) OBanoug,

4) dnnurc

OrTBeT: 2

OIIK-1.¥.1

38

B Kakux egUHULIAX U3MEPSIeTCS HATIPSDKEHHOCTDb 3/IEKTPUYECKOro Mosis?
1) A/m

2) B/m

3) Kn

4) Tn

OrTBeT: 2

OIIK-1.3.1

39

YcraHOBUTE COOTBETCTBHME MeXJy MaTepraioM TNPOBOJHMKA U  €ro
3JIeKTPONPOBOAHOCTBIO:

Marepuan JneKTpornpoBoHOCTh (g, 1/(OM-cm)
A) Mertann 1)>10-15-10"1°
B) [oayrpoBOfHUK 2)10719-103
B) [lnsnekTpuk 3) 104 - 108
OtBer: 1-B,2-Bb,3-A

OIIK-1.3.1




40

OueHunTe, KaK COOTHOCSITCS YTJIbI a/IeHUsI O U OTPa)KeHHs () CBeTa?
1) a>> @

2)a>@

3a=¢

Ha<e

OTBeT: 3

OIIK-1.3.1

41

[TpoaHamM3upy#Te, ueMy paBeH aOCO/IIOTHBINM TIOKa3aTesb MPeoMIeHUs
cpefbl C [AWAEKTPUUYECKOW TIPOHULAeMOCTbI0 € = 16 M MarHuUTHOU
MPOHULIAEMOCTBIO | = 1.

1) 1/32

2)1/4

3)4

4) 1/16

OtBeT: 3

OIIK-1.¥.1

42

YKauTe siB/ieHUe, KOTOpoe UMeHyeTcsl UHTepdepeHLueil BOIH?

1) OrubaHuie BOJIHaMU TIPETIATCTBUH

2) HanoxeHnuve pApyr Ha Jpyra BOJH, HAYIIUX OT KOrepeHTHBIX
HCTOYHUKOB

3) Ortk/ioHeHMe  BOJH OT  [ePBOHAUYaJbHOTO  HallpaB/IeHUs
pacrpoCcTpaHeHUs MpU Mepexo/ie U3 OJHOW Cpejibl B IPYTYIO

4) 3aBuUCUMOCTh (ha30BOM CKOPOCTH OT JJIMHBI BOJTHBI

Otser: 2

OIIK-1.3.1

43

[TpoaHanu3upyiiTe, KaKuM ZI0/DKeH OBITh YTOJT MaJieHusl CBeTOBOTO JIyua,
YTOObI OTPA’KEHHBIM JTyd COCTABJISI C TIaZaroIum yrou 40°.

1) 25°

2) 55°

3) 20°

4) 45°

OrTBeT: 3

OIIK-1.¥.1

44

Ouenure onTUYecKyr JaWHY MyTH L U3 OQHOM TOYKM B [pPYIYIO, ec/v
pacCcTosiHue MeXJy [BYMsI TOYKaMU TIPO3pavyHOM [AU31eKTPUYECKOU
cpeabl S = 4 m. Ilokasaresb npesioM/eHus cpeasl n = 1,5.

1)5m

2)6wMm

3)7m

4)11m

Ortser: 2

OIIK-1.¥.1

45

[ 0OBsICHEHUST KaKOTO SIBJIEHHSI MOKET OBbITb WCIOh30BAH TIPUHIIUTT
I'totireHca-®pexens?

1) KorepeHTHOCTB

2) Iudpakuys

3) [Monspuzanus

4) KopnycKynsipHO-BOJTHOBOM yanu3m

Otser: 2

OIIK-1.3.1

46

ITpoananusupyiite, yeMy paBeH IepuO/, PelleTKH, Korja AuppaKkLjioHHas
peretka cogep>kuT 200 IITPUXOB HA MUJITIUMETP.

1) 100 MkMm

2) 500 MKm

3) 200 MKm

4) 5 MKM

Otsgert: 4

OIIK-1.¥.1




47

[MpoaHanu3upyiiTe  WHTEHCUBHOCTb CBeTa TMPU  UHTepQepeHIun
O/IMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO I OT KOrepeHTHbIX MCTOUHHUKOB B
TOUKe, B KOTOpPOU pa3HoCTh (a3 paBHa 2-m'N (N =0, 1, 2, ...)?

1) 41

2) 31

3) 1

40

OrTgeT: 1

OIIK-1.¥.1

48

YTo W3 TIepeunCIeHHOTO SIB/ISeTCS OCOOEHHOCThIO CHJIOBBIX JIMHUM
MAarHUTHOTO TIOJIsT?

1) CusoBble IMHUKM MarHUTHOTO MOJIs1 BCerJja 3aMKHYThbIe

2) MarHuTHble CWIOBble JIMHUM HAuMHAIOTCSI HAa MAarHUTHBIX U
3aKaHYMBAIOTCS Ha 3JIEKTPUYECKUX 3apsifjax

3) MarHuTHble CW/IOBble JMHWM HAuyMHAIOTCA W 3aKaHUMBAKOTCS Ha
MarHUTHBIX 3apsiax

4) MarHuTHble CWIOBble JMHUM HAYMHAIOTCSI M 3aKaHYMBAKOTCS Ha
3JIeKTPUUeCKUX 3apsiiax

OtBeT: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOJ|, KakKOW reoMeTpuyeckKoil (GUrypoll MOXXHO OIucaTh
TPaeKTOPUIO /IBIKEHUs 3apsDKeHHOM YacCTWLbl, [JBUTrarolleics Ioj
HeKOTOpbIM yrjioM (0° < a < 90°) K IMHUAM MarHATHOW MHAYKLUHU.

1) OKpy>XHOCTb

2) ITapabosna

3) I'urtepbomna

4) Cnivpanb

Otsert: 4

OIIK-1.¥.1

50

OrieHuTe CTerneHb Mo/sIpu3aliviy P cBeTa, eC/id CBET Mpe/CTaB/IseT cOO0i
CMeCh eCTeCTBEHHOI'0 CBeTa C TJIOCKOMOJISIPU30BaHHbIM. VIHTEHCUBHOCTD
TO/ISIPU30BAaHHOTO CBeTa B Jiyuye paBHa MHTEHCUBHOCTU eCTeCTBEHHOTO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OrTBeT: 3

OIIK-1.¥.1

51

PaccuuraliTe rokasaresb Ipe/iOM/IeHUs] BellleCTBa, eCIM CKOPOCTb CBeTa
TIpU Tepexo/ie Jiydya 13 BO3/lyXa B HEKOTOPOe BellleCTBO YMeHbIIIW/Iach Ha
20%.

11,2

2) 1,25

3) 0,2

4)2,2

OrTBeT: 2

OIIK-1.¥.1

52

PaccuuraliTe yron MexJy ONTHUYECKUMU OCSAMU TOJspyU3aTopa |
aHanu3atopa. [Ip¥ TpPOXOXKAEHUM CKpellleHHbIX Tiojisspyu3aTopa U
aHa/M3aTopa MHTeHCHBHOCTb CBETa YMEHbIIIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBeT: 2

OIIK-1.¥.1




53

[Tpoananu3upyire, KaKk U3MEHUTCS BeMUMHA MAarHATHOM WHAYKLUM Ha
OCU [JJIMHHOI'O COJIeHOW/a, eCJIi TOK B HeM yBeJWuuTb B 4 pasa, a
IVIOTHOCTb HAMOTKY BUTKOB YMEHBLLWTH B 2 pa3a?

1) YBenuuurcs B 2 pa3a

2) YBenuuutcs B 9 pa3

3) YMeHblIUTCSA B 9 pa3

4) YMeHbIIUTCSA B 3 pasa

Ortser: 1

OIIK-1.¥.1

54

YKakuTe, KaKoe TeJlo SB/IeTCs abCOFOTHO YepHBIM TeJIOM.
1) INornoijaeT Bce majiatolijee Ha HETO H3/TydeHHUe

2) OTpaxkaeT Bce Mafarolee Ha Hero u3jiydyeHue

3) 3nyuaeT B peHTTeHOBCKOM /iara3oHe

4) VanyuaeT B BUJMMOM Juaria3oHe

Ortser: 1

OIIK-1.3.1

55

Y Kakoro u3 Tes oTpaXkaTesibHasi CIOCOOHOCTE O/M3Ka K HY/MH0?
1) TIpo3pauHoro

2) 3epKabHOIO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-1.3.1

56

Ouenute, BO CKOJIBKO pa3 yBeJWUYWIach SHepreThyeckass CBETUMOCTb
abCO/TIOTHO UepHOTro Teja Tpu 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.¥.1

57

Bribepute, kKakasi opmysa Haubosiee TOUHO OIMUCHLIBAET CIEKTPAIbHYHO
TUVIOTHOCTh SHEPreTHYeCKOW CBETUMOCTH abCOIFOTHO YEPHOTO TeJia.

1) ®opmyna Pepmu-/Iupaka

2) ®opmyna bo3e-DuHiuTeliHA

3) ®opmyna [1naHka

4) ®opmyna Panes-/I>xuHca

Otser: 3

OIIK-1.3.1

58

Kakoe usnyueHue sBJiseTCs paBHOBECHBIM?

1) Anbda-, beTa-, ramMmma-uU3TyYeHust

2) TernoBoe HU3nyyeHUe

3) JlazepHOoe u3nyueHre B BUAUMOM U MH(PPAKPACHOM Jraria30Hax
4) TopmM0O3HOe PeHTIeHOBCKOE U3/TyueHre

Ortser: 2

OIIK-1.3.1

59

YKakuTe 3aKOH, KOTODbI oOrpefiesisieT TOJOXKeHWe MaKChMyMa
W37y4yaTesbHOM CrOCOOHOCTH abCO/OTHO UepHOro Tesjia TIPY 3a/jlaHHOM
abCoJTIOTHOM TeMIiepaType.

1) 3akoH Credana-bosbiiMaHa

2) IlepBbiti 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-1.3.1




YkaxuTe (popmyly, onpesie/stoLy0 SHEPrUi0 CBeTOBOT0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c
60 3)E =h-v OIlK-1.3.1
4)E=hv=h-cA
Otsert: 4
[lpoaHanusupyiite, Kak U3MeHsieTCs CWda TOKAa HacChllleHdus Tpu
dboToapdekTe B ciyuyae yMmeHbIIEHUSI CBETOBOIO TIOTOKAa I1a/lalollero
CBeTa MOCTOSIHHOM JJTUHbI BOJTHBI.
61 1) YmeHnbliaeTcs OIK-1.Y 1
2) CHauasia yMeHbIIaeTCs, 3aTeM yBeJTMUUBaEeTCsI
3) CHauasia yBe/IMuUMBaeTCs, 3aTeM yMeHbIlIaeTCst
4) CHauana ocTaeTcsl IOCTOSIHHOW, a 3aTeéM YMeHbLIaeTCs
Ortser: 1
[Ipoananu3upyiite, 4YTO TIPOM30WJET C KHWHETUYECKOW 3SHeprueu
(h0TO3/1eKTPOHOB, €C/i, He MeHsisl UaCTOThI Ma/larollero CBeTa, YBeJTUUUTh
€ro MHTeHCHBHOCTH B 2 pasa.
62 1) YmenbimTcs B 2 pasa OIK-1.Y 1
2) YBenuuuTcs B 4 pasa
3) He usmenuTcst
4) YBenuuurtcs B 2 pasa
Otsert: 3
OueHvTe BeMWYMHY KpacHOM rpaHuibl ¢otosddekra (B repuax) s
KaTo/la, U3rOTOBJIEHHOTO U3 BOb(paMa TOMIIMHON 2 MM. KaTo/ MOKpHIT
cs1oeM okcuzia 6apusi. PaboTa BbIxo/la 371eKTPOHOB C MOBEPXHOCTU KaTo/ia
paBHa 2 3B. IlocrositHHas Ilnanka — h = 6,6-1073¢ [Ixk-c. 3apsaf
63 | O/IEKTpOHA — e = 1,6:10719 K. OMK-1.Y 1
1) 3,2-10%5 I'y
2)4,8-105 'y
3)4,8:10"“ I'y
4)4,8-108 I'y
Otsert: 1
Kakum o6pa3om 3aBucur paboTa BbIXOJ@ 3/€KTPOHA C TIOBEPXHOCTH
KaTo/a 13 Ka/IMUsl OT YaCTOThI MaZiatoliero ceera?
1) [IpsiMO MPOTOPLMOHANBLHO YacTOTe
64 | 2) IIponopuoHanbHO yCKOPSIIOLEMY HallPSPKEHUIO OIIK-1.3.1
3) I1poropioHanbHO KBa/IpaTy uyacTOThI
4) He 3aBHCUT OT YaCTOThI
OtBerT: 4
[Mpoanamu3upyiite, OymeTr /M Habmogateess  dorodddekt, ecau
MJIaCTUHKY W3 JlaHTaHa oO/y4aTb CBeTOM C JyiMHOW BosiHbI 600 HM?
Pabora BbIX0/]a 3/71eKTPOHA U3 JIaHTaHa paBHa 3,3 3B.
1) ®oTo3¢deKT BO3MOXKEH, eCcu KaTof, HarpeThb A0 Temnepatypsl 347 K
g5 | 2) He byper OIMK-1..1

3) ®oto3ddekT BO3MOXKEH, eCd [JOTOJHUTeNbHO TPUIOKUTh K
TMJIACTUHKE YCKOPSIIOIIYI0 Pa3HOCTh MOTEHI[Ma/loB BeJIMUMHON He MeHee 1
B

4) ®oto3ddeKT BO3MOXKEH C BePOSTHOCTBLIO p ~ 0,5

OtBeT: 2




66

CpenaiiTe BBIBOZ, O BeJIMUMHE MUHMMATbHOTO O0OPaTHOTO HarpsDKeHUs,
IpY KOTOPOM II0JIHOCTBIO TIpeKpaliiaeTcss ()OTOTOK. YCJOBHe: SHeprus
¢doroHoB paBHa 6,5 3B, a ¢orokaron W3roTOB/EH W3 JUTHSA, paboTa
BBIXO/la KOTOPOT'0 cocTaBssieT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

Ortser: 1

OIIK-1.¥.1

67

OueHvTe, BO CKOJBKO pa3 [JaBjeHWe  CBeTa,  I1aJjalolllero
MeprIeH/INKY/ISIPHO  UZlealbHO — 3€pPKa/IbHOW  TOBEPXHOCTH,  OOJIbliie
JlaBjieHHsI CBeTa, TMaJaloIIero TMeprieHJUKYJ/ISpHO W/eanbHO YepHOU
TOBEPXHOCTH.

1)2

2)1

3)1,5

4)3

OrTsgeT: 1

OIIK-1.¥.1

68

OrjeHuTe, OT KaKWX BeIMUMH 3aBUCUT CHJIa CBETOBOTO [aBjieHUS] C
KBaHTOBOM TOUKHU 3PEHUS:

A) Uucnia ¢OTOHOB B CBETOBOM IMYUKE;

b) OHepruu doToHa;

B) KoadduimenTa oTpakeH!si TOBEPXHOCTHU.

1HA,B

2)A,B,B

3)5,B

4HA, b

Otser: 2

OIIK-1.¥.1

69

[TpoaHanu3upyiite, B KaKUX 00/1aCTSIX CTIEKTPa 3/IEKTPOMarHUTHBIX BOJTH
BO3MOyKHO HabmozieHue 3¢ dekra KomritoHa.

1) Bugumeiii Auana3oH

2) Pagyoauana3zon

3) Teparep1oBbIi AHUara3oH

4) PeHTreHOBCKUI Juana3oH U raMMa-u3iyueHue

OtBert: 4

OIIK-1.¥.1

70

Kakum 06pa3om umysisc pOTOHa CBsi3aH C JJIMHOMN BOTHBI?

1) imnybC npsiMo MpOTOPLIMOHAJIEH [JIMHE BOJIHBI

2) VimnysibC npsAMO NPONOPLMOHAEeH KBaipaTy [J/IMHbI BOJHBI

3) mrysibc 06paTHO MPOMOPLIMOHAEH JJIHHe BOJIHBI

4) Vmmy/sisC NpsMO MPONOPLMOHANIEH KOPDHIO KBaJpaTHOMY OT JJIVHBI
BOJIHBI

Otser: 3

OIIK-1.3.1

71

B kakoii o0macTu criekTpa 3/eKTPOMarHUTHOTO W3/TyueHUsT WUMITYJIbC
¢doToHa MMeeT MUHUMAa/bHOE 3HaueHue?

1) lndpakpacHoe r3nyueHue

2) TeparepLioBOe U3TyueHHe

3) PenTtreHoBcKoe u3nyyeHve

4) Paprousnyyenue

Otsert: 4

OIIK-1.3.1




[Tpoananu3upytirte, Kakoe u3 TIpYBeeHHbIX BbICKa3bIBaHUM
MPOTUBOPEUYUT KBAaHTOBOM TEODUU CBeTa.

1) 'HTeHCHBHOCTH CBeTa He 3aBUCUT OT MJIOTHOCTH MOTOKa (DOTOHOB U UX
SHEepruu

2) CBeT MOXeT M3/1yuyaTbCsl Y PacClpOCTPAHATHCS TOIBKO OT[eIbHbIMU

72 | mopuyssMM — KBaHTaMu OIlK-1.¥.1
3) Kaxxzomy U3 KBaHTOBBIX COCTOSIHMM, B KOTOPOM HaxOJUTCSl aTOMHas
CUCTeMa, COOTBETCTBYET OIpe/ie/ieHHbIM yPOBEHb SHePTrUr
4) [Ons yactUUbl He MOTYT OBITh OJHOBPEMEHHO TOYHO W3MepeHBI
KOODP/JMHATHI U UMITYJIbC
Ortser: 1
YKakuTe, B ueM 3aKJIF0UaeTCsl CMbIC/I TIepBOro rocrysaTa bopa.
1) VYTBepxieHuWe O CyllIeCTBOBaHWUM CTAlLMOHAPHBIX COCTOSIHUW, B
KOTOPBIX aTOM He M3/ly4yaeT U He I0IJIOLaeT SHeprun
2) Pa3HOCTb 5Hepruy ABYX CTallMOHApHBIX COCTOSIHUM paBHa 3HEpPruu
73 | A31yyaeMOro WM IorJoujaeMoro KBaHTa cBeTa OIlK-1.3.1
3) B aTome 3/1eKTPOHBI ABWKYTCS 10 0pOuTaM, O/IM3KUM K KPYTOBBIM
4) ATOM COCTOUT U3 MOJIO)KUTE/BHO 3apsUKEHHOTO f/ipa U OTPULIATE/bHO
3apsDKeHHBIX 3/IeKTPOHOB
Otser: 1
Beibepute, Kakoe W3 TPHUBEJEHHBIX HIKe BBbICKA3bIBAHWN TIPABUIHHO
OTMChIBaeT CIIOCOOHOCTL aTOMOB K U3/TyUEHUIO U TIOTJIOIIEHUI0 SHEPrUH:
«ATOMBI MOTYT ...».
1) TlorsomaTh W W3/IyYaThb JIMIIb HEKOTOPBIA AMCKPETHBIM Habop
74 3HaueHUU SHepruv OMK-1.3.1
2) V3iy4aTh ¥ MOTJIONMIATh JIF0OYI0 TIOPLUIO SHEPTUn
3) U3nyuath MO0 AUCKPETHBIM HAbOp 3HAUeHWI 3HEPruH, JUOO0 JIHOYI0
TOPLIUIO SHEPrUur
4) N3nyuats /t00yI0 MOPLMIO SHEPTUH, a TOTJIOLIATh JIUILb HEKOTOPBIH
Otsert: 1
YKaxkuTe, K KakOMy /[AMara3oHy W3/1y4YeHHsT OTHOCATCS Tepexofbl W3
cepum banbMepa B aTome Boziopoja’?
1) TenyioBoe u3nyueHue
75 | 2) PeHTreHOBCKOe M3TyueHUe OIlK-1.3.1
3) 'amma-u3nyueHue
4) Buaumblii cBeT
OtBert: 4
[IpoaHanu3upyyTe, Kak MW3MeHW/IaChb 5SHEPrys aToMa BOJOpOAA IIpU
M3y4yeHUU UM (HOTOHA C AJTMHOM BOMHBI A = 4,86-1077 M?
1) YBenuuunach Ha 4,86 3B
76 | 2) YmeHnbmnace Ha 2,55 3B OIIK-1.¥.1

3) Ymenbluniach Ha 4,86 5B
4) YBenuuunach Ha 9,72 5B
Otser: 2




OrieHuTe pa3HOCTh SHEPTUM OCHOBHOTO W BO30Y>KJEHHOTO COCTOSTHUS (B
3B). [laHO: 3/11€eKTPOH B aTOMe Tiepeliiesl U3 Bo30Y)KJAEHHOT'O COCTOSIHUS B
OCHOBHOe, W TIDU JAHHOM Iiepexoj/ie MPOM30ILI0 u3aydyeHue (OTOHa C
JUTUHOM BOJIHBI 650 HM.

77 | 1)0,4 5B OIK-1.¥Y.1
2) 1,95B
3)1,25B
4)2,2 3B
Otser: 2
YKaKuTe, B UéM 3aK/IH0UaeTCsl ruroTesa Je bpoiiss.
1) Jlrobble MHKpOUACTHIBI HapsAy C KOPIYCKY/JSPHBIMM 00/aaroT
BOJIHOBBIMU CBOMCTBaMH
2) AToM He MOXKeT cojiep>KaTh Oojiee IByX 371eKTPOHOB, HAaXO/SIIUXCS B
OJJMHAKOBBbIX CTAl[MOHAPHBIX COCTOSIHUSIX, OITpejesisieMbIx Habopom
78 | yeTbIpexX KBAHTOBBIX UMCeI OIIK-1.3.1
3) OpjHOBpeMeHHO HEBO3MOXXKHO C BBICOKOW TOUHOCTBIO 3a/iaTh
KOODPZMHATBI U UMITYJIbC MUKPOUYaCTHUL[bI
4) DHeprusi UCIyCKaeTCs U TOTJIOAeTCsl He HelPepbIBHO, a OT/Je/IbHBIMU
KBaHTaMU
Otser: 1
Beibepute yTBepkJeHve, Hanbojlee TIPaBWJIBHO COOTBETCTBYIOILEE
rurore3e zie bpotins.
1) MuKpouacTULbl MOTYT MPOSIBJ/IATH BOJIHOBbIE CBOMCTBA
79 | 2) DneKTpoMarHUTHbIe BOJTHbI UIMEIOT CBOMCTBA YaCTHI] OIlK-1.3.1
3) ¥Y KaX[I01 yacTULIbI CyL|eCTBYeT aHTUUacTHLa
4) Siapo aToMa COCTOUT U3 KBapKOB
Otgert: 1
Paccuuraiite A/MHY BOMHBI e Bpoiinisi A/isl 5/1eKTPOHA, ABWXKYILEroCs CO
ckopoctero 3,6 KM/c. Macca ssiektpoHa me = 9,1-1073! kr, 3apsf
37eKTpoHa e = —1,6-10719 K.
g0 | 1) 1.6 wmam OIK-1.Y.1
2)2,6 m
3) 201 um
4) 3,6 MKM
OtBert: 3
YKakuTe KOIMUeCTBO 3HaUeHWM, KOTOPble MOKeT MPUHUMAaTh MarHUTHOE
KBAaHTOBOE YHCJI0O M TIPH JaHHOM 3HaueHWW OpOUTasbHOTO KBAaHTOBOTO
yucna 1?
1N2l+1
81 2)31+1 OIlK-1.3.1
3)l-1
4)1
OtBerT: 1
Ykaxute, 4TO OrpejesnsieT rj1aBHOe KBAHTOBOE UKCJIO N7?
1) DHepreThueckre ypOBHM 3/1€EKTPOHA B aTOMe
2) BeinurvHy MOMeHTa UMIYJIbCa 371eKTPOHA B aTOMe
82 | 3) [Ipoekuuo opOUTATLHOIO MOMEHTa UMITyJIbCa 37IeKTpPOHa Ha 3afaHHoe | OIIK-1.3.1

HaripaB/ieHue
4) BenuurvHy MOMeHTa UMITYJIbCa 3/IEKTPOHA B 3aZlaHHOM HarpaB/ieHUU
OtBeT: 1




Ykaxute, 4TO OrpejesnsieT MarHUTHOE KBaHTOBOE YMCJ/I0 m?
1) OpbuTanbHbIN MeXaHWYeCKUi MOMEHT 37IeKTPOHa B aTOMe
2) DHepruro CTalOHAPHOTO COCTOSIHUSA 3/IEKTPOHA B aTOMe

83 OIlIK-1.3.1
3) BennurHy MOMeHTa UMITy/IbCa 371eKTPOHA B 3aJaHHOM HarlpaB/ieHUU
4) DHepreTUYeCKre YPOBHU 3/IEKTPOHA B aTOMe
Otser: 3
B yects Koro Ha3BaH 3¢eKT pacilerieHusi YpOBHei 3Hepruv aroMa BO
BHeLLIHEM 3/IeKTPUUYECKOM I10J1e?
1) OuiHIITelHA U Ae Xaaca
84 | 2) IlITapka OIlK-1.3.1
3) OTTHHIrCray3eHa
4) AapoHoBa-boma
Otser: 2
Kak Ha3bIBalOT /JMHWK B CIEeKTpe KOMOWHALIMOHHOTO PAaCCesiHUs C
4yaCTOTaMM, MEeHBIIMMHU YaCTOTHI [1aJjarolliero ceera’?
1) Opan)keBbIMU CITyTHUKaMH
85 | 2) AHTUCTOKCOBBIMY CITyTHUKAMU OIIK-1.3.1
3) CTOKCOBBIMU CITyTHUKAMHU
4) AHTaroHUCTUYECKMMH CITyTHUKaMU
Otsert: 3
[MosichuTe hr3ruecKuii CMbICT BOTHOBOW (YHKLIMU.
1) BonHoBast pyHKLIMs MPOTNOPLIMOHA/IbHA SHEPTUU YaCTULIbI
2) IlpousBesfeHue BOJHOBOM (YHKLMM Ha KOMIIJIEKCHO-COMPSDKEHHOe
BbIpa)KeHHe PaBHO TUVIOTHOCTH BEPOSITHOCTH 0OHAPY>KeHUSI YaCTHUI[bI
86 | 3) BosiHOBasi (yHKIMS 0OpaTHO TIPOMOpPLIMOHAMBHA AuMHe BoJHBI Je | OITK-1.3.1
bpoiins
4) BonHoBasi (GyHKUUSI TpejcTaBisieT cO00M KWHeMaTU4YeCKWUH 3aKOH
JIBIDKEHUsS] MUKPOUaCTHIIbI X = X(t) B HesiBHOU (hopme
OtBer: 2
BribepuTe BepHYHO (hOPMY/IMPOBKY COOTHOIIEHHUS HEOTIpe/|eIeHHOCTeH
Ieiizenbepra.
1) AE-At>h
87 |2)Az-At>h OIlK-1.3.1
3) Ap-Am > h
4) Ay-At>h
Otsert: 1
YKaxkuTte, Kakve yaCTULIbI SIB/SIFOTCSI (pePMHUOHAMM.
1) OneKTpruYeCcKy 3apsyKeHHbIe YaCTULIbI
88 2) DneKTpUUeCKH HelTpasbHble YaCTHUL{bI OITK-1.3.1
3) Bce vacTuubl ¢ mosyLenbiM ClIMHOM
4) DyeKTpuuecKy 3apsbkKeHHbIe YaCTHULbI C L|e/IbIM CITUHOM
Otsert: 3
Kak HasbiBaeTcsi TBepj0e Teso, y KOTOPOro BajieHTHasl 30Ha MOJHOCThIO
3aro/IHeHa, 30Ha TPOBOJUMOCTH — TIOJTHOCTBIO CBOOO/HA, a ILIMPHHA
3arpelleHHON 30Hbl BeMKa M0 CPaBHEHUIO C SHEpryuel TeryioBOro
JIBIDKEHUS?
89 | 1) ITpoBoAHUK OIlK-1.3.1

2) [In3neKTprK

3) [MonyrpoBOoAHUK

4) IIpumecHBIM NOMYTIPOBOAHUK
Ortser: 2




Kakyro pasmMepHOCTbL uMeeT noctossHHad [1nanka B cucreme CIH?

1) Ix-c
2) x/c
90 3) Thr/m OIlK-1.3.1
4) 1x/>B
Ortsert: 1
Ouenute, KakoM CMBIC HMeeT COOTHOLIEHWe HeOolpeZeleHHOCTeN
leiisenbepra [ 5HEPrMM YacTULbl U BpeMeHU IpeObIBaHUSI ee B
COCTOSIHUM C JJaHHOW SHeprueun?
1) DHeprus NpsiMo NPONOPLIMOHAIbHA BpeMeH!
91 2) OHeprust 06paTHO MPOMOPLMOHA/TBHA BpeMeH! OMK-1.Y 1

3) DHeprusi U BpeMsi MOTYT ObITb M3MepeHbl OJHOBPEMEHHO CO CKOJIb
YTOAHO BBICOKOW TOUHOCTBIO

4) UYem Oonbllle HeOINpeAeNeHHOCTh SHEPTUM, TEeM  MeHbIIe
Heorpe/|e/IeHHOCTb BpeMeHU

Otsgert: 4

Kak Ha3biBaeTCs COCTOsIHHME 3/IeKTPOHA B aTroOMe, COOTBETCTBYHOIIlee
MHHUMalbHOMY BO3MO>XHOMY 3HaUeHHIO ero SHEPrum?

1) Bo30y»/1eHHO€e COCTOSTHUE

92 | 2) MeTtacTabubHOE COCTOSTHHE OITK-1.3.1
3) OCHOBHOE COCTOSIHUE
4) BaneHTHOe COCTOSIHUE
OtBert: 3

B uem 3aknroyaeTcs TyHHebHbIN 3¢ddeKT?

1) B Bo/HOBOM XapakKTepe ABWKEHHS MUKPOUACTHI[bl B TIEPUOAUUECKOM
MoTeHLase

2) B KOpmycCKy/sSIpHOM TOBeJeHUU 371eKTPOMarHUTHOTO U3/Ty4YeHus TpU
MPOXOXKJEHUU ero yepe3 y3Koe OTBepCTUe

3) B HaxoXX/IeHWU YaCTHUIlbl Cpa3y B HECKOJLKUX TOYKaxX IMPOCTPAHCTBA
O/THOBPEMEHHO

4) B npoxo)X/IeHUM MMKPOUaCTULIbI Uepe3 MOTeHI[Ua/IbHbIA Oapbep, Korja
9HEPTHs YaCTULIbI MeHbIIIe BLICOTHI 3TOr0 Oapbepa

OtBert: 4

93 OIlK-1.3.1

Kakvie nojBr>kKHble YaCTULIbl WIM KBa3WUaCTULIbI SIB/SIFOTCS HOCUTENSIMU
3apsiZia B IOYIIPOBOJAHUKAX?

1) SneKTpoHsI

94 | 2) IIpoToHbl OIIK-1.3.1
3) DJIeKTPOHBI U [IbIPKU
4) Nonsl

Otser: 3

[TepeueHb TeM KOHTPOJILHBIX PabOT MO JUCIUITIMHE OOYYarOI[UXCs 3a0YHON (DOPMBEI
oOyueHwusi, mpe/icTaB/ieHbI B Tabmuiie 19.

Tabsuiia 19 — ITepeueHb KOHTPOJILHBIX PaboOT

Ne i/t [TepeueHb KOHTPOJILHBIX PaboT
1 Kunemartuka
2 JdnHamuka
3 3aKOHbI COXpaHeHUsl B MeXaHUKe
4 OCHOBBI CrleliMaIbHOM TeOPUY OTHOCUTETbHOCTH
5 I"apMoHUUeCcKre KoebaHust
6 BoJiHOBBIe MpoLiecchl




7 DJIEKTPUYECTBO

8 MarHeTusm

9 BosiHoBas onTHka

10 KsaHTOBast orTHKa
11 ®dus3uKa aToMa

12 KBaHnTOBasi MexaHUKa

10.4. Metoguuecke  MaTrepuasbl,  OIpefesisAlol(de  TpPOLeAypbl  OLIeHUBaHUS
VH/IMKAaTOPOB, XapaKTepU3yIOIIMX STanbl ()OPMUPOBaHMWS KOMIIETEHLUM, COZlep)KaTcs B
JIOKa/IbHbIX HOpPMaTUBHBIX akrax ['YAII, persiaMeHTUpYyHOIMX TOPALOK U TMpOLeAypy
NIPOBeJIeHNs TeKYIero KOHTPOJIsl yCIIeBaeMOCTH 1 TIPOMEKYTOUYHOM aTTecTaljii 00yJaromyxcs
I'YAIL

11. Mertoanyeckue yKa3aHus [jisi 00yUarOIUXCsl TT0 OCBOEHHIO TUCLIATITUHBI

11.1. MeToauueckre yKa3aHUs [jigd OOyuyarol[uXxcs TI0 OCBOEHHWIO JIeKIIMOHHOTO
Marepuana

OcHOBHOe Ha3HaueHHe JIeKIIMOHHOTO MaTepHaia — JIOTUUeCKd CTPOMHOe, CHCTeMHOe,
riybokoe U siCHOe W3NOXKeHHe yueOHOro marepuana. HasHaueHue COBpeMEHHOW JIEeKIMUA B
paMKax JUCLIMIUIMHBI HE B TOM, UTOOBI TOJYUMTb BCHO MH(MOPMAIIMIO MO0 TEMEe, a B OCBOEHUM
dbyHIaMeHTa/IbHBIX TIpO0OeM  JUCLIMIUIMHBI, METOJOB HAyuUHOTO TI03HAHWS, HOBEWIINX
JIOCTYKeHUM HayuHOW MbIC/M. B yueGHOM miporiecce /eKIUsi BBITIO/IHSIET METO/0/IOTUUEeCKYIO,
OpPraHM3alMOHHYI0 U UH(OPMALMOHHYI0 GYHKIMU. JIeKlysl pacKpbiBaeT MOHSATHUNHBINA arrapar
KOHKpDeTHOW 00/1acTH 3HaHus, eé mpoOseMbl, AaeT IieJbHOE TMpe/CTaBlIeHHe O JUCIUITIMHE,
MOKa3bIBaeT B3aMMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[InaHWpyeMble pe3yabTaThl NP OCBOEHUHU 00YUaIOIIMMKCS JIEKIIMOHHOT'0 MaTepuara:

- [OMy4YeHWe COBDEMEHHbIX, LIeJIOCTHbIX, B3aMMOCBSI3aHHBIX 3HAHUMW, YPOBEHb
KOTOPBIX OTpeziesisieTCsl 1jeJIeBOM YCTaHOBKOM K KaXKI0M KOHKPeTHOM TeMe;

- TIOJIyYeHHUe OIbITa TBOPUECKOW PaboThl COBMECTHO C Mpero/iaBaTesiem,;

- pa3BuThe TPO(deCcCHOHA/NBHO-ZIEJIOBBIX  KauecTB, JOOBU K  TIpeAMETy |
CaMOCTOSITEe/TbHOTO TBOPUYECKOTO MBIIILJIEHUSI.

- TIOsIB/IEHHE He0OXOIUMOr0 UHTepeca, He0OXOJUMOTO /1711 CAMOCTOSITe/TbHOUM paboThI;

- [OMy4yeHWe 3HAaHUM O COBPEMEHHOM YDOBHE pa3BUTHsI HAyKW U TEXHUKA U O
MPOrHO3€e UX pa3BUTHsS Ha OJivKaiiiiive TOfb;

- HAy4yMTbCsl MeTOAuYecKH oOpabaThiBaTh Marepuan (BbIJeNATh TJIaBHbIE MBICIA U
MOJIOKEeHHsI, TIPUXOAUTh K KOHKPETHbIM BbIBO/IaM, TIOBTOPSITh WX B Pa3/IMYHBIX
¢dbopMynrMpoBKax);

- [O/y4YeHUe TOUHOTO MOHUMaHUs BCeX He0OXOUMbIX TEPMUHOB U TTOHSITU.

JIeKIIMOHHBI  MaTepyal MOXKeT COTPOBOXKAAThCS  [€eMOHCTpaljer CcjaalzioB U
WCMO/b30BaHHEM Da3aTOYHOTO MaTepHajia TIIpU TIPOBEJEHHUM KOPOTKUX JUCKYCCHH 00
0COOEHHOCTSIX TIPUMEHEHUs OT/Ie/TbHBIX TEMATHK I10 IUCIIUTUIMHE.

CTpyKTypa Ipe/10CTaBAeHs JIEKIIMOHHOTO MaTepyaia:
- JIeKLIAH TI0 pa3ZiesiaM COrIacHO TabJ1. 3 ¥ TeMaM, COrJiacHO TaoI. 4.

11.2. Metoauueckre yKa3aHUsl [yl OOYYaroIMXCS TI0 TMPOXOXKAEHHIO TPAKTUYeCKUX
3aHATUI

[TpakTHyeckoe 3aHsITHe SIBSETCS OJHOW W3 OCHOBHBIX (DOpPM OpraHu3aliu yueOHOTO
TIporiecca, 3aK/IF0UaroIasiCs B BBIMOJTHEHUH 00yUaroMMHUCS 110/ PYKOBO/ICTBOM TIpero/jaBaTeist
KOMIUIeKCa y4eOHBIX 3aZlaHWi C 1[eIbl0 YCBOEHWsI Hay4YHO-TeOPeTHUeCKHUX OCHOB y4eOHOM
JUCLIATUTMHBI, IPUOOPeTeHUs] yMEeHU U HaBbIKOB, OIbITa TBOPUECKOM JIeSITe/TbHOCTH.

Llesibt0 TpaKTHUECKOTO 3aHSATHS [Jis 00YyJarolerocs siB/seTcsl MPUBUTHE 00YJarolUMCs
yMeHUI 1 HaBbIKOB MPaKTUUYECKOM JesiTe/TbHOCTU 10 M3y4aeMOU JAUCLIUTIIMHE.

[TnaHupyemMble pe3y/IbTaThl TPU OCBOEHUU 00YUarOIIMMCS IPAKTHUECKUX 3aHSTHIA:



- 3aKpervieHue, yriyO/ieHWe, paclIdpeHWe | JeTalu3alysl 3HaHWM TP PeIleHUH
KOHKDETHBIX 33/]a4;

- pa3BUTHe T03HABATE/IbHBIX CIIOCOOHOCTEH, CAaMOCTOSITe/IbHOCTH MBIIILIEHHSI, TBOPUECKOH
AaKTUBHOCTH;

- OB/IJIeHME HOBBIMM METOJAMH W METO/JUKaMM W3yUYeHUss KOHKPETHOH yueOHOMH
JUCLIATITAHBI;

- BbIpabOTKa CMOCOOHOCTH JIOTMUECKOTO OCMBICJIEHUSI TIO/IyUeHHBIX 3HAHWUM  [jis
BBITO/IHEHUS 3a/]aHHH;

- obecrieyeHre paIMOHAIBHOTO COYETAHUS KOJIJIEKTUBHOM W WHAWBUAYaTbHOW (GOpM
o0OyueHUsl.

TpeboBaHus K MPOBEJIEHNIO MTPAKTUYECKUX 3aHATHUN

Metoguueckre ykasaHusl 10 OpraHv3allid U IPOBEJIeHUIO0 TPAKTUUYeCKWUX 3aHATUH, a
TaK)Ke TI0 BBIMIOJIHEHUIO [JOMAIHUX 3a/laHuM CO/lep)KaTcs B CIeAYIOLIMX YueOHBIX MOCOOUsX,
nipe/icTaB/ieHHBIX B OubsmoTteke ['Y ATl B meyaTHOM | 3/IeKTPOHHOM BH/IaX:

1. KoBanenko N.N., Kotmukos E.H., JlaBpoBckas H.II., HoBukoBa FO.A., ITpununko
B.K., PytekoB E.B., IlapeB FO.H. Mexanuka. Kone6anusi u Bonsbl. TepMoguHaMuKa: cOOPHUK
3agau. — CI16.: T'YAII, 2018. — 67 c.

2. Anppees B.M., Kosanenko MN.M., Kotmkos E.H., Kpektynosa WN.II., JlaBpoBckas
H.IL., JIutBunoBa H.H., HoBukoga FO.A., [1epymmnHa M.O., I1pununko B.K., Tepewjenko I'.B.,
Xonopunos A.H., Lapes FO.H., Hludpun b.®. SnekrpruuectBo. Marretnsm. Orntrika: cOOPHUK
3azgau. — CI16.: T'YAII, 2019. — 78 c.

3. Anzpee B.M., Kosanenko MN.U., KomnbuibjoB A.B., Kotimukos E.H., JlaBpoBckas
H.II., ITepeymmna M.O., ITonos [I.A., [Ipumunko B.K., ITpowkun C.C., PytekoB E.B., Ilapes
F0.H., [lIudpun b.®. KeanroBass ¢usmka: cOOpHUK 3amau. — 2-e u3f., gor. — CII6.: TYAT],
2023.-60 c.

MeToanueckre yKasaHWs TIO TIPOBE/IEHWI0 KOHTPOJIBHBIX paboT Ha TpPaKTUYeCKHX
3aHATUSX COZIepP)KaTcs B CAeyHOIIMX YyueOHBIX TOCOOUsiX, Tpe/CTaB/leHHbIX B OubOIMOTEKe
I'YAIL:

1. Anppee B.M., Bunauuenko B.FO., T'openas A.B., Eropos M.IO., MBaHoBa B.B.,
JlaBpoBckass H.II., TlomoB [J.A., Tlpomkmn C.C. Mexanvuka. KonebGaHusi ¥ BOJHBIL.
TepmoguHamuKa: c6opHuK 3azau. — CI16.: TYAITL, 2024. — 67 c.

2. EropoB M.IO., KoBanenko W.U., JlaBpoBckass H.II., HoBukoBa FO.A., TepeleHKO
I'.B., luppun b.®., L{ape FO.H. DnektpomarHeTu3m. BosiHoBast onTrka: cOOpHUK 3ajau /st
KOHTPOJIBHBIX paboT 1o ¢usuke. — CI16.: 'Y AT, 2024. — 54 c.

3. Eropos M.IO., KoBanenko M.U., Kotiuko E.H., JlaBpoBckas H.II., Jlobanor B.B.,
Hogsukosa FO.A., IIpumunko B.K., Pytekos E.B., Llapes FO.H. KBaHToBas onrvka ¥ KBaHTOBAast
MexaHUKa: COOpHUK 3a/iau /11 KOHTPOJIbHBIX paboT 1o ¢usuke. — CI16.: T'YAII, 2024. — 30 c.

11.3. Metoauueckure ykasaHUs [ijis OOyuaroIMXCsl T0 BBITIOJTHEHHIO J1ab0paTOPHBIX
pabor

B xope BbinosHeHUs1 J/1abopaTopHBIX paboT oOydYaroLuiics [J0/DKeH yriayoutbs |
3aKpernuThb 3HAHUS, TPAaKTUYeCKre HaBBIKM, OBJAJIeTh COBPEMEHHOW METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOM XapaKTepUCTHUKOM 0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT W3 KCIIePUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHa/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOMNPUSATHH.

BeimosiHeHre /1ab0paTOPHBIX pabOT 00yYarOUUMCS SIB/ISIETCS HEOTbeM/IEMOM UaCThIO
W3yueHUsl [JUCLIUTUIUHBI, OTpefieisieMOl yueOHbIM II7IaHOM, W OTHOCUTCS K CpeJCTBaM,
00ecrieunBarOLIM pelleHre CJIeIyIOIX OCHOBHBIX 33/1a4 00yUaroiierocs:

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



- 3aKpervieHWe, pa3BUTHe M [JeTaau3alis TeopeTHYeCKUX 3HaHWM, MO/y4YeHHbIX Ha
JIEKLUSIX;

- To/jy4yeHUe HOBOW MH(bOPMALMK TI0 W3y4YaeMOl AUCLIUITINHE;

- mipuobOpeTeHHMe  HAaBBIKOB  CaMOCTOSTeJIbHOM  paboThl C  ylabopaTOpHBIM
obopyioBaHMeM U TpUOOpaMH.

3agaHve ¥ TpeOOBaHUS K IPOBEIEHHIO JIabOpaTOPHBIX paboT
MeTtoiyueckre yKa3aHUsl 110 BBITTOJIHEHWIO J/1aD0OpPaTOpHBIX pabOT TpHUBeEHbI B

CJIeAyIONMX TI0CoOusIX, uMerIuxcs B 6ubmoreke I'YAIl B HareyaTaHHOM UM 3/IeKTPOHHOM
BU/JIE:

1. B. M. Anzpees, M. IO. Eropos, 1. 1. Koanenko, A. B. KonbuibLos, E. H. KoTiukos,
N. I1. KpekryHosa, H. II. JlaBpoBckas, FO. A. HoBukosa, [I. A. ITonos, B. K. ITpunurko, 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. ITnexotrkuHa, /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. Konsuisnios, E. H. Kommikos, H. II. JlaBpoBckas, FO. A. HoBukosa, B. K.
[Mpunuriko, I'. B. TepelteHKo // DneKTpUUeCcTBO U MarHeTH3M: jiab. pakTUKyM / Tiof, pef. A. B.
KomnpinbiioBa. — CI16.: T'YAII, 2021. — 103 c.

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

5. E. H. Kotnmkos, U. [1. KpektyHoBa, H. I1. JlaBpoBckas, FO.A. HoBukosa, A. H. Tporvx
// BOJTHOBAS OIITUKA. JIabopaTtophsiii pakTukym. — CI16.: 'Y AII, 2013. — 68 c.

6. HoBukosa, FO. A. // KuHeMaTHKa 1 JWHAMUKA JBWKEHUS] MasiTHUKOB: J1abopaTOpPHbIi
npaktvkyM / FO. A. HoBukoga, I'. B. Tepemujenko. — CII16.: 'YAITI, 2023. - 73 c.

[TpoxoskaeHre 1abOpaTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS B CTPOTOM COOTBETCTBUMU C
yTBepK/IEHHbIM KaJleHJapHbIM TlaHoM. Ha Kaxayro siabopaTtopHyro pabOTy OTBOAWTCS He
MeHee [IByX 3aHSITUM: T[epBOe [IOCBSI|EHO TPOBEJEHUI0 SKCIIepUMEHTa U I0/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allliTe IOATrOTOBJAeHHOro ordeta. OdopmieHue oTueTa
OCYIL[eCTBJ/IsIeTCsT 00yUaroMMCsi BO BHeayJUTOPHOe BpeMs.

o Havasa paboTel B 1abopaTopru 00ydaroMcsi HeoOXOAUMO TIPOUTH UHCTPYKTAX T10
TeXHUKe 0e30macHOCTH C obsi3aTenbHON (uKcaledl AaHHOTO hakTa B BUJEe TIOJIHCH
o0yyaroIerocsi B COOTBETCTBYIOLI|EM JKypHaJie.

[omnyck K BBIMOJIHEHUIO SKCIIEPUMEHTa OCYLIEeCTB/SIeTCSl IpernofiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCS TPOBEPKAa TOTOBHOCTH OO0y4YaroIierocs,
BK/IFOYAIOL[asi 3HaHWe TeopeTHUeCcKoi 0a3bl, MOHUMaHHWe 1iesiell KCC/iefloBaHUs], TPUHLIUIIOB
paboThl M3MepUTe/bHBIX YCTAaHOBOK M METOJUKH TPOBe/IeHHs SKCreprMeHTa. [lomyueHHBIN
JIOTTyCK OTMeuaeTcs Mpero/iaBaTesieM B KypHase.

@uKcanMs  SKCIIepUMEHTA/IBHBIX  JIAHHBIX  OCYLUEeCTBJ/ISIeTCS  UCK/IFOUYMUTE/bHO B
VH/MBU/lyalbHbIM NPOTOKON (Ha sucte ¢popmaTta A4). BereHre KO/IEKTHBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJIa OCYLeCTB/ISIeTCSl PYUKOM (IapUKOBOM, KallW/UIIPHOU WU
resieBoit). Vcronb30BaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO Z1J1s1 TIOCTPOeHHs rpa(UKoB
u cxeM. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C MOCAeyHOIIUM [10IyYeHHeM ero TOJITUCH.

CrpykTypa 1 hopma oTuéta 0 1a60paTOPHOI pabore

[ToAroTOB/IEHHBIA OTUYET IMO/IEKUT OUHOM 3all[UTe Ha C/IeZYHOIIeM I10C/Ie TPOBeIeHHUs
SKCIIepUMeHTa /1abopaTOpHOM 3aHATHHM. KaK/blid OTUéT A0/DKeH B 00s3aTeslbHOM TOpsiiKe
CoZieprKaThb CJIeIyIOLHe Pa3/iesibl:




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

2. OnucaHMe 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHAaIbHast
WY 3/1eKTprUYecKast cxeMa (0e3 fieTanv3aliii BHellIHero Br/ia prubopoB).

3. PacuétHele (opMysbl. YKas3blBalOTCSI M HYMEpYIOTCSI BCe MaTeMaThuecKue
BBbIpa)KeHUsI, UCTIO/b3yeMblie /s 00paboTKK IMIHMPUUECKUX JaHHBIX M3 MPOTOKOJIa M3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKue BBIBOJbI He INPUBOAATCA. DPOpMyJIbl, UCIIO/Ib3yeMble /s
BbIUMC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IEHUWM. B [aHHOM pasjene NpUBOAATCS BCe
IMITMpUYeCcKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, TOJIyYyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTCsl CHCTeMaTH3MpOBaTh UX B
BuU/ie Tabauil ¢ cob/Tr0/ieHreM MpaBu/l OKPYT/IeHUs] U yKa3aHUeM 3Havalux [udp.

5. TIpumepsr pacyetoB. IpuBoauTcs nogpoOHast MOACTaHOBKA YMC/IOBBIX 3HAUEHWH IS
O/THOTO THUIIOBOTO pacyeTa To Kaxkaoi paboueii hopmye.

6. BbluncsieHre TOTpeIIHOCTel. YKa3biBalOTCs (OpMysbl il pacueTta abCOFOTHBIX,
OTHOCUTE/IbHBIX, CUCTEMaTUYeCKUX U C/IyUalHbIX TIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[IpuBoAATCS pe3ybTaThl U MPUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN JJ11 NCKOMBIX Be/TMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWUIUMETPOBOM Oymare Wi C
WCII0/Ib30BaHMEM  CITELIMaTM3UPOBAaHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoii Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObITh TNPOHYMEpOBaH U
noanvcad. O6s3aTeTbHBIMU TPeOOBaHUSMU SIBJISTFOTCS:

- TIOAMUCH ocel (C yKa3aHHeM e[JUHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

- HaHeCeHHe BCeX 3KCIepUMeHTa/IbHbIX TOUYEeK U arrpoKCUMHUPYHOLUX TIPSIMBIX;

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

8. 3akmoueHre W BBIBOABL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMMChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C YYéToM norpemHocTeid. OcCylecTB/seTcs
CpaBHeHHe TIOJlyUeHHBIX [JAHHBIX C TaOJMUHBIMU (CIIPAaBOYHBIMK) 3HAUEHUSIMH — WIN
TeOpeTUUeCKUMU pacueTamMd. [IpM HaauuMyM 3HAUWUTeNbHBIX PACXOXKJEHWM TPUBOJUTCS
¢usrueckoe 0060CHOBaHMe WX TPUUMH. EC/M pacyéTel NPOBOAWIMCH PasHBIMU METO/IaMH,
HeoOXO/IUMO /IOTIO/THUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMHu. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBJIEHHOM 1€/l pabOTHI.

TpeboBanus K 0hOPMIIEHHIO OTYETA O JIabopaTOPHOU paboTe

Otuétr o nabopaTtopHOil paboTe TpejOCTaB/seTCs B MUCbMEHHOM BH7e, 00si3aTesbHO
COTIPOBOXKAeTCsl TIPOTOKOJIOM HW3MepeHWM, TIOAMUCaHHBbIM TIperofiaBatesieM, a TaKxke
HareyaTaHHbIM THUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHu JO/DKeH CO/IePKaTh:

- TO/HOe HaUMEHOBaHWe W HOMep JjiabopaTopHOW paboThl B COOTBETCTBHU C
MEeTOIMYECKHM T10Co0reM;

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npeniofasareis;

- CBOAHYIO  TaO/iWIly TeXHUUECKUX  XapaKTepUCTUK  HCTO/b3yeMbIX  MpUOOpOB
(HauMeHOBaHWe, pabouMii [Juama3oH, KjJacC TOYHOCTH, IleHa /[iejieHus, TpHUOOpHas
MOTPeLIHOCTb);

- 3aduKcupoBaHHbBIE Pe3yJIbTaThl TIPSIMbIX U3MepeHH;

- JIaTy TIPOBe/IeHUs] SKCIIEPUMEHTA U JIMYHbIe TTOAIMCH Tpero/aBatesis U 00yJaroIerocs.
ITpoTokos 6e3 moANMCH TIperiofaBaTeisl IPU3HAETCS HeJeHCTBUTE/TbHBIM.

TutynbHelid  UCT  OMOpPMIISIETCS  COTJIaCHO — TpeOOBaHWsM, pa3MeIléHHBIM  Ha
opurmansHoMm caiite I'YAII (https://guap.ru/c/regdocs/docs/uch), u B 0bs3aTeslbHOM MOpSi/IKe
JIOJDKEeH COZlep>KaTh:

- HauMMeHOBaHUe AUCLUIIUHBL;




- TIO/THOe Ha3BaHWe U HOMep PabOThI B COOTBETCTBUH C yueOHO-MeTOJUUeCKHUM TI0COOHeM;
- @®.U.0. npenofaBaresisi ¥ 00yUaroIerocs,;

- HOMep yueOHOU TPYIIIbI;

- [aTy 3aliuThI.

11.4. MeToauueckre yKa3aHus /st 00yUaroUXCsl TI0 TIPOXOXKIAEHUIO CaMOCTOSITe/TbHOM
paboThI

B Xozie BBITIONIHEHUSI CaMOCTOSITEIbHOW paboThl, 00YUarOLIMIACS BBIMOJHSIET PaboTy IMo
3alaHUI0 M TIPM MeTOJMUecKOM DYKOBO/ICTBe IIperiofjaBaresisi, HO 0e3 ero HernocpeACTBEHHOTO
yuacTHsl.

Iy obyyaromuxcsi Mo 3a04yHOM (Gopme 00yueHUsT BBITIOJIHEHWE KOHTPOJIBHBIX paboT
SIBJISIETCSI 37IEMEHTOM TEKYIL[ero KOHTPOJISI YCIIeBaeMOCTH M CAMOCTOSITe/TbHOM pabOoTHhI.

B mporjecce BbIMIO/IHEHHSI CaMOCTOSITe/IbHOM PaboThl y oOyuaroiierocsi popMupyeTcs
1iesiecoobpa3Hoe MIaHWPOBaHKMe pabouero BpeMeHH, KOTOpOe 1T03BOJIsSieT eMy pa3BUBaThb yMEHHs
Y HaBbIKM B YCBOEHWM W CHCTeMaTH3alu TNpuoOpeTaeMbIX 3HaHWH, 00ecrieurBaeT BBICOKHN
YPOBEHb YCIIEBa€MOCTH B T€puoj, OOyYeHHsl, ITOMOTaeT IIOJYYUTh HABBIKK TIOBBIIIEHUS
npo¢eCCHOHaIbHOIO YPOBHSI.

MeToauueCcKUMU ~ MaTepviajiaMH,  HalpaB/SIOI[UMUA  CAMOCTOSITEJIbHYIO  paboTy
00yYaroIIMXCsl SIBIISTFOTCS:

- yueOHO-MEeTOAWYECKUI MaTepuast o AUCIUTUINHE;

- MeToAMuecKHe yKa3aHWs IO BBIIIOJTHEHUIO KOHTPOJIBHBIX PaboT;

- MeToJWuecKHe yKa3aHWs 0 BbIOTHEHHIO Jab0paTOPHBIX paborT.

11.5. MeToauueckre yKa3aHUsl [jig OOydYaroIUXCSl M0 TIPOXOXKIEHUIO TEKYIIero
KOHTPOJISI YCTIeBaeMOCTH.

TekyIuid KOHTDPOJIb YCIEBaeMOCTU TIPeJyCMaTpUBaeT KOHTPO/b KauecTBa 3HAHUHN
00yuaroIIMXCsl, OCYIIEeCTB/SIEMBIN B TeUeHHE CeMeCTpa C LieJIbI0 OLIEHWBAHHUSI XOZa OCBOEHUSI
JVICLIUTI/THHBI.

K ocHOBHBIM (popMam TeKyIIiero KOHTPOJISi OTHOCSTCS: YCTHBIMA OIPOC TperofiaBaresieM
Ha JIEKIJMOHHBIX WM TPAKTUYECKUX 3aHSATUSX, 3allJUTa OTYeTOB MO JabopaTopHbIM paboTam.
MeporpusiTie TeKyIero KOHTPOJs TPU3HAETCs YCIELIHO TPOHeHHBIM TPU YCIOBHU C/lauu
00yyJaroImuMcsi Ha MOMEHT TIpOBe/IeHUsI TEKYIL[ero KOHTpOJIsi He MeHee 25% JiabopaTOpHBIX
pabor.

O6yuarorjyiecsi, UMelOIIe aKaJeMHUecKyl 3a/j0/DKeHHOCTb BCJ/Ie/ICTBHE TIPOITYCKOB
3aHATHH 0€3 YBa)KUTeNbHOU TPUYMHBI WA HEY/OBJIE€TBOPUTE/IBHBIX pe3y/IbTaTOB TEKYIIEro
KOHTPOJIs1, 00513aHbl JIMKBUIUPOBATh €€ B UaChl HA3HAUEHHBIX WHAWBU/YaIbHbIX KOHCYJ/IbTALIH.

Pe3y/bTaThl TEKyI[Ero KOHTPOJISI YCIEBaeMOCTH CJy>KaT OCHOBOHM s [OMyCKa K
3Kk3aMeHy/auddepeHIIMPOBaHHOMY 3aueTy TI0 yueOHOW AMCHMIUIMHE BO BPEMsl TIPOXOXK/EHUs
MIPOMEXXYTOUYHOM aTTeCTariy.

11.6. MeToanueckre yka3aHUs /il 0OyUYaroMIMXCs 10 TIPOXOKIAEHUIO TIPOMEXKYTOUHOMN
aTTecTalyu.

[TpomexxyTouHasi ~ aTTecTalss  OOyYarOIUXCA  TMpeAyCMaTpUBaeT  OIleHHWBaHHUe
TIPOMEKYTOUHBIX M OKOHUATe/bHBIX pe3y/ibTaToB 00yueHUs 1Mo AucLuruiiHe. OHa BK/IHOUaeT B
ce0st:

- 9K3aMeH — (opMa OLleHKM 3HaHUM, TOMy4YeHHbIX OO0ydaroluMmcs B Tipoliecce
W3yueHHs] BCel AMCLUTUIMHBI WA €€ YaCTH, HAaBbIKOB CaMOCTOSITe/IbHON PaboThI, CrTIOCOOHOCTH
MIPUMEHSITb UX /ISl pellleHus] TIPaKTUUeCKWX 3a/iay. OJK3aMeH, KakK TpaBuio, MPOBOJAWTCS B
MepuoJ, 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOpOILIO», «y/I0OBJIETBOPUTETHLHO», «HEY/I0OB/IETBOPUTETHHON.

- guddepeHMpOBaHHbIM 3aueT — 3TO (opma OLIEHKM 3HaHWM, T[0y4YeHHbIX
00yyaroIyMCcst TIPU W3yUeHUU JUCLIMIUIMHBI, TIPY BBITIOJTHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX



paboT, Hay4HO-MCCIe0BaTebCKUX PAabOT U TIPOXOXK/I€HUH MPAKTHK C aTTeCTALMOHHOMN OL[eHKOU
«OTJINYHO», «XOPOLIO», Y[ OBJI€TBOPUTEIbHO», «HEY/|OBI€TBOPUTETBHO.

YcnoBus gonycka K IpDOMeXyTOYHOU aTTeCcTalvu

Obs13aTe/IbHBIM YCIOBHEM JIJIs TIOJyUeHHst IoMycKa K 3k3ameHy/aAnddepeHLIPOBaHHOMY
3a4éTy SIB/ISETCS yCIelllHas cfada He MeHee 75% sabopatopHbix pabor v He meHee 50%
KOHTPOJbHBIX paboT. JIvila, He BBIMOJHUBILKE [AHHbIE YCJIOBUS, He [OIMYyCKalTCsi K
NIPOMEXYTOUYHOM aTTeCTalud M CUYMTAIOTCI MMEHLMMU  aKafleMUUYeCKyr 3a/l0J/DKeHHOCTD,
KOTOPYIO He0OX0JUMO YCTPaHUTb B yCTaHOBJIEHHbIe Kaepoil CPOKH.

[17151 IONTyYeHus1 UTOTOBOM OLIEHKHU «X0poIio» Ui «OTIMuHO» o0ydarouuiics 0b6s13aH:

- BBINOJHUTH U 3auTUTh 100% nabopaTopHbIX paboT;
- BBINOJIHUTH BCe TIPelyCMOTPEeHHbIEe KOHTPOJIbHBIE PabOTHI.

[lpy HeBLIMIOJIHEHUM XOTsi ObI OHOTO W3 JaHHBIX YCIOBHN MaKCHMaJbHasi UTOroBast
OL|eHKa, HEe3aBHCHMMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nn¢depeHIMPOBaHHOM 3auéTte, He
MO>KeT MPEeBbIIIATh «Y J0BJIETBOPUTETEHO».

OK3aMeHalMOHHBI OWIeT BK/IIOUaeT /Ba TeOPeTHUeCKHX BOMpoca (OLeHWBAOTCS
MakcuMyM B 10 Oa/oB KakAplid) M OAHY 3ajauy (olleHHWBaeTcsi MakcuMym B 10 6asioB).
WToroBasi oueHKa M0 JUCLMIUIMHE (QOpPMHUPYeTCs MyTéM CYMMMPOBAHHSI CEMeCTPOBBIX U
JK3aMeHal[MOHHBIX 0a//IoB C TOC/IeAYIONMM TIepeBoJOM B  aKaZleMUUecKyro  IIKaiy,
Tnipe/icTaB/ieHHY0 B Tabsure 20:

Tabmuua 20 — I1lkasia mepeBo/ja UTOTOBOM CyMMbI 6asyioB B OLIEHKY

WTorosasi cymma 0aiioB Ouenka
85—100 «OtnuuHo» (5)
70 — 84 «Xoporo» (4)
55-69 «¥Y [I0BJIETBOPUTENILHOY (3)
MeHee 55 «HeynoBnersopurenbHO» (2)
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