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AHHOTaIus

MucrynmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— TmporpaMMmy 0OakajaBpuiaTa [0 HampaB/IeHWIO TOATOTOBKWM/ —crienyanbHocTd  12.03.01
«[TpubopocTpoeHre»  HarpaB/eHHOCTH/CIielanv3alii  «ABHALMOHHbIE  TIpUOOpPEl U
M3MepUTe/IbHO-BbIUMC/IUTE/IbHbIe KOMITIEKChI». JJUCIUIIMHA peanu3yeTcs Kagenpoit « Ne3».

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

OIIK-1 «CriocobeH TpUMEHSITh eCTeCTBeHHOHay4Hble W OOIedH)KeHepHble 3HaHWUS,
MeTO/bl MaTeMaTUYeCKOro aHa/iu3a U MO/Zle/IMPOBaHKS B MH)KeHePHOU /leTelbHOCTH, CBSI3aHHOM
C TIPOEKTUPOBaHWEM U KOHCTPYMPOBaHWEM, TEeXHOJIOTMSIMU TIPOU3BOJCTBA TPUOOPOB U
KOMIIIEKCOB ILIUPOKOT'0 Ha3HAYeHUs»

OIIK-3 «CriocobeH TMpOBOAUTL 3KCIIEPUMEHTa/bHBbIe WCCIeA0BaHUS W W3MEPEeHHUs,
obpabaTbIBaTh U Mpe/CTaB/ATh MO/IyUeHHbIe JaHHBbIE C YUeTOM CriellM(HKN MEeTO/[0B U CPefiCTB
TeXHUUeCKHX W3MepeHUl B MpUO0OpOCTpOeHUM»

Cofep>kaHye JIMCLMIVIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBsI3aHHBIX C MpobieMamu
o61elt pusmKy.

[TpenojjaBaHyie QUCLIMIVIMHBI TIpeJlyCMaTpvBaeT cjeAyroiiye (opMbl OpraHM3aluu
yueOHOTO TIpoLiecca: JIeKI[|UH, TabopaTopHbIe PabOThI, MPAKTUYECKHE 3aHSATHSI, CAMOCTOSITe/TbHAsT
paboTa oOyuarorerocs.

[TporpaMMoi [WCLMIUIMHBI MpeAyCMOTPEHBI Cefyrole BHUbI KOHTPOJS: TeKYLUN
KOHTPOJIb yCIIeBaeMOCTH, IIPOMEXKyTOUHasi arTecTaliusi B popme 3k3ameHa (1 — 3 cemecTp).

OOmasi TPyZ0eMKOCTb OCBOEHHS JUCLUIUIMHBI COCTaB/sieT 13 3aueTHBIX equHUL, 468
4acos.

S13bIK 0OyUeHuUs TI0 AUCIUTUIMHE «DYCCKUI»



1. TlepeueHb MIaHUPYEMBIX Pe3y/IbTaTOB 00yUeHHs 110 JUCLIUTIIHE
1.1. Llenu npenogaBaHusi JUCLIUTIUHBI
- TIOJyyeHHe CTy/eHTaMH HeOOXOAWMBIX 3HAaHWN M HaBBIKOB B 00/1AaCTH €CTeCTBEHHBIX
HayK;
- TpejloCTaBjeHde BO3MOXXHOCTU CTYZEHTaM pa3BUTh U MPOJE€MOHCTPUPOBaTh HaBBIKU B
M3MepeHUsiX, BEIUMCIeHUsIX U 00paboTKe pe3y/bTaTOB M3MepeHui;
- Co37aHMe TO/Jep’KUBaoLeld 0Opa3oBaTe/IbHOW Cpefbl TIPerojaBaHusl il OCBOEHHS
TeXHUYECKUX [JUCLIUIIIVH.
1.2. [IucuunuiiHa BXOJWT B COCTaB 00s13aTe/IbHOM UacTy 0Opa3oBaTenbHOW MPOTrpaMMbl
BhICIIIero obpa3oBanus (ganee — OIT BO).
1.3. TlepeueHb MyIaHWPYEMBbIX pe3y/bTaTOB 00yUeHHs IO AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.
B pe3synbraTe M3yuyeHusi JUCLIMIUIMHBI OOyuaroUuiicsi Jo/bkeH 00mafarh CiefyomyuMe
KOMIIeTeHLIUSIMA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B
Tabne 1.

Tabsuija 1 — [MepeueHb KOMIIETEHLIWIA ¥ UHANKATOPOB UX IOCTVKEHUS

Kateropus (rpynmna) Koz v HaumeHoBaHMe Koz v HaumeHOBaHMe VHWKaTOpa
KOMITeTeHLIUU KOMITeTeHLIUU JIOCTW)KeHUs] KOMITeTeHL[UU
OIIK-1 Criocoben
TIPUMEHSTH
eCTeCTBeHHOHAayYHbIe

1 00IIeMHKeHEepHbIe

3HaHUS, METO/bI
’ A OIIK-1.3.1 3HaTh (pyHAAMeHTa/IbHbIe

MaTeMdTH4YeCKOIro

3dKOHBI ITPUPO/JbI, OCHOBHLIE (1)I/I3I/IquKI/Ie
dHa/Ihu3a U

1 MaTeMaTHhdeCKne 3aKOHbI
MOe/IMDOBAHUA B

o OIIK-1.¥.1 ymeTb NIpUMeHSTh

WH)KeHepHOU

ObmenpodeccroHa bHBI OSTO/LHOCTH eCTeCTBeHHOHAaYyYHble 3HaHUS, METO/bl

e KOMITeTeHL[11 A VA MaTeMaTUYeCKOro aHauusa u

CBSA3aHHOM C .

MO/Ie/IMPOBaHus B MH)KeHePHOU

[IPOEKTHUPOBAHUEM U o
JlesTe/IbHOCTH, CBSI3aHHOU C

KOHCTPYHPOBaHHEM,
MIPOEKTHUPOBAHUEM U TEXHOJIOTHSIMU
TeXHOJIOTHUSIMU
MPOM3BO/ICTBA MPUOOPOB
TIPOM3BO/ICTBA
rpubopoB 1
KOMIIJIEKCOB
IIIMPOKOT0
Ha3HaUeHUsI
OTIIK-3 CriocobeH
OIIK-3.3.1 3HaTb OCHOBHbIE METO/IbI U
TIPOBO/IUTh
CpeZicTBa TIPOBe/IeHUsI
9KCTIepUMeHTaJIbHbIe .
9KCTIepUMEHTA/IbHBIX UCC/Ie/OBAHMH,
WCC/IeIOBaHUS U
CUCTEMBI CTaHJAPTU3ALNU U
M3MepeHus,
cepTU(UKaLIUU
obpabaTbIBaTh 1
Oo61enpodeccroHaTbHBI S OIIK-3.Y.1 ymeTb BbIOMpATh CIIOCOOBI U
€ KOMITEeTEeHI[UH PeA Cpe/icTBa U3MEPEHUM U TIPOBO/UTH

T0Jy4YeHHbIe /JaHHbIe
C yueToMm crielfuuku
METO/IOB U CPeJICTB

JKCIepUMeHTa/bHble UCC/IeZlOBaHNS
OIIK-3.B.1 BnageTh cnocobamu
00paboTKH U TIpe/|CTaB/IeHUSI

TeXHUUYECKUX
N TOJTyUEHHBIX IaHHBIX U OLIEHKH
M3MepeHul B .
TIOTPEITHOCTU Pe3y/IbTaTOB U3MepeHn i
PUOOPOCTPOEHUH

2. Mecto gucuunauHsl B cTpyKrype OI1



IucuuruiHa Mo>keT 0a3MpOBaThCS HA 3HAHUSX, paHee TIPUOOPeTeHHBIX 00YUYarOIIUMUCS
MpU U3y4YeHUU CJIe[lyOLUX AUCLIUTIIAH:
- «MaremaTvka. AHaJUTHUYeCKasg reOMeTpUs U JTHUHeliHag aareopar,
- «MaremaTrka. MaTeMaTU4eCKUN aHaIU3»,
- «Marematyka. Teopusi BepOSTHOCTEH ¥ MaTeMaTUYeCcKask CTaTUCTUKA.
3HaHUsl, TOJyuyeHHble MPU HW3yYeHWH MaTepuasia JaHHOW [UCLMIIMHBI, UMEHT KakK
CaMOCTOSITe/TbHOe 3HaueHue, Tak U UCI0JIb3YITCS TIPU U3YUYeHUU [IPYTUX AUCLIUTLIVH:
- «DNeKTPOTEXHUKA,
- «MaTepuanoBeJieHUE»,
- «DJIeKTDOHUKa».

3. O6bem U TPyJ0eMKOCTb AUCLIUTITUHBI
IanHbie 06 00IeM oObeMe AWCIUIUIMHBI, TPYJOEMKOCTU OT/eNbHBIX BUZIOB yueOHOM
pabOoTHI MO JUCLUIUTMHE (U pacrpe/ie/ieHre 3TOW TPYJOEMKOCTH 0 CeMeCTpaM) Tpe/ICTaB/IeHbI B
Tabnie 2.
Tabsuija 2 — O6beM U TPYA0EeMKOCThb AUCHIUATITMHbI

o Tpy/10eMKOCTE TT0 CeMeCTpaM
Buz yueOGHO paboThI Bcero Nol No2 No3
1 2 3 4 5
O6was mpyooémKocmp OUCYUN/IUHbI, 12/ 432 4/ 144 4/ 144 4/ 144
3E/ (yac)
W3 HUX uacoe npakmuyeckoll N0020MoBKU
AyodumopHble 3aHsimusi, BCEro yac. 48 16 16 16
B TOM UHCJIE:
nekiuu (JI), (yac) 24 8 8 8
ripakTrueckue 3aHsATus (I13), (yac) 12 4 4 4
nabopatopHele pabots (JIP), (dac) 12 4 4 4
KypcoBoi npoekT (pabota) (KII, KP), (uac)
5K3aMeH, (Jac) 27 9 9 9
CamocmosmenbHast paboma, Bcero (4ac) 357 119 119 119
Buo npomedicymouHoli ammecmayuu: 3a4eT K3,
g JK3., OK3. OK3. OK3.
mubd. 3auet, sk3ameH (3auet, Judd. 3au, Ik3.) ks,

4. CopepxaHve JUCLUITIMHBI
4.1. PacnpepeneHue TpPyJ0eMKOCTHA JUCLUIIMHEI 110 pa3/iesaM U BUJaM 3aHSITHM.
Pa3ziesibl, TeMbI JUCLIMTIIMHBI U UX TPY/J0EMKOCTb MPUBe/IeHBI B Tabuie 3.
Tabmuua 3 — Pa3fesnbl, TeMbl JUCLUIUIMHBL, UX TPYA0EMKOCTh

Jlexuuu | II3 | JIP | KIVKP| CP

Pazgesnbl, TeMbI AUCLIATUTUHBI (wac) |(wac)|(uac)| (wac) | (wac)

Cemectp 1

Pazgen 1. ®usnueckue 0CHOBBI MeXaHHKH.

Tema 1.1. DyieMeHTbI KHUHEMAaTHKH.

Tema 1.2. luHaMUKa MaTepyaibHOU TOUKH U

TIOCTYTIaTe/IbHOTO ABV)KEHUS abCOMIOTHO TBEPIOTO

Tena.

Tema 1.3. 3aKOHbI COXpaHEHUSI B MEXAHUKe.

Tema 1.4. JluHaMUKa BpalllaTe/IbHOIO JBUKEeHUS

abCcoI0THO TBEpPAOTO Tesa.

Tema 1.5. TaroreHue. D1eMeHTbI TeOPUU TOJIA.

Tema 1.6. PesiATUBUCTCKasA MeXaHUKa.




Paspgen 2. Kosie0aHus 1 BOJIHEI.
Tema 2.1. 'apmoHUYecKre KoneOaHusl.
Tema 2.2. 3aryxatoiue KosebaHusl.
Tema 2.3. BoHY>KIeHHBIe KOe0aHusl.
Tema 2.4. Y1ipyrue BOJIHBI.
Tema 2.5. [IpuMeHeHue ¢HU3MKK KosiebaHUI U BOJIH B
TeXHUKe.

40

Pa3pen 3. OcHOBBI MO/IeKy/IAPHOH (U3NKHU U
TepMOANHAMHUKHM.
Tema 3.1. MonekynsipHO-KUHETUYEeCKasi TeOpUsi
W/iea/bHbIX Ta30B.
Tema 3.2. OCHOBBI TepMOZUHAMUKU.
Tema 3.3. PeasibHble rasol.
Tewma 3.4. [IpyMeHeHrie MOJIEKYISIPHOU (PU3UKHU U
TePMO/IUHAMUKU B TEXHUKE.

39

Utoro B cemectpe:

119

Cemectp 2

Pa3pen 4. dneKTpocTaTUKa M 3aKOHBI TOCTOSAHHOI'0
TOKa.
Tema 4.1. DyieKTpryecKoe 1oJjie B BaKyyMe.
Tema 4.2. DyieKTpryecKoe 1oJjie B JU3JIeKTPUKaX.
Tema 4.3. [IpOBOAHUKM B 3/1IEKTPOCTaTUUECKOM TI0JI€.
Tema 4.4. DHeprus 371eKTpUUeCKOro MoJisl.
Tema 4.5. [ToCcTOSIHHBIN 371€KTPUUECKUI TOK.

40

Paspgen 5. Marnerusm.
Tema 5.1. MarauTHoe Iojie B BaKkyyMe.
Tema 5.2. Dy1eKTpOMarHuTHast UHAYKLUA.
Tema 5.3. MarauTHoe I10/1e B BelljecTBe.
Tema 5.4. OcHOBbI Teopur MakcBesiia /st
3/IeKTPOMarHUTHOI'O T0JIsl. D/IeKTPOMarHUTHbIE BOJTHBI.
Tema 5.5. [IprimeHeHVe MarHeTU3Ma B TEXHUKE.

40

Pa3pen 6. OnTHka.
Tema 6.1. InTepdepeniius cBeta
Tema 6.2. ludpaxius ceera.
Tema 6.3. BzaumogencTsue 3/1eKTpPOMarHUTHBIX BOJIH C
Bell[eCTBOM.
Tema 6.4. [Tonspusanus ceeta.
Tema 6.5. [IpyMeHeHMe ONTHKK B TEXHUKE.

39

Wroro B cemectpe:

119

Cemectp 3

Paspgen 7. KBaHToBasi onTuka.
Tema 7.1. TernsioBoe ¥ JIFOMUHECLIEHTHOE U3/ly4YeHUe.
Tema 7.2. ®oTo3¢deKT 1 ero nprMeHeHue.
Tema 7.3. Dddextr KomnroHa.
Tema 7.4. EAMHCTBO KOPITYCKY/ISIPHBIX U BOJIHOBBIX
CBOMCTB 3/1IEKTPOMarHUTHOTO U3/Ty4YeHUs.
Tema 7.5. Onitryeckasi MUPOMeTpPUs.

40




Pa3pen 8. DyiemeHTHI KBAHTOBOM (PU3UKH aTOMOB,
MOJIEKYJI U TBepAbIX TeJl.
Tema 8.1. Teopust atoma Bogopoza 1o bopy.
Tema 8.2. KoprycKy/isipHO-BOJIHOBOM Aya/ii3M CBOMCTB
BeljecTBa. BosHel e Bporins.
Tema 8.3. CooTHOI1IeHHe HeoTpe/ie/IeHHOCTe
IeiizeHbepra.
Tema 8.4. BonHoBasi GyHKIIMS U ee CTaTUCTUUeCKUM 3 1 1 40
CMBICII.
Tema 8.5. O611jee ypaBHeHue LlIpenuHrepa. Y paBHeHMe
[IpeauHrepa A1 CTalMOHAPHBIX COCTOSTHUM.
Tema 8.6. Perienvie ypasHenus Illpeaunrepa ajis
TIPOCTBIX KBAHTOBBIX CUCTEM.
Tema 8.7. DnemMeHTbI COBpeMeHHOU (PH3UKKU aTOMOB U
MOJIEKY/I.
Pa3pen 9. ®u3uka aTtoMHOro siipa.
Tema 9.1. CBoiicTBa aTOMHBIX sifiep.
Tema 9.2. PajiioakTHBHBIN pacriaf,. 2 1 1 39
Tema 9.3. finepHble peakuy.
Tema 9.4. DyileMeHTapHble YaCTHULbI.

Wtoro B cemecTpe: 8 4 4 119
Utoro | 24 12 | 12 0 357

[IpakTueckass MOATOTOBKA 3aK/IKOYaeTCss B  HEMOCPEACTBEHHOM  BBINOTHEHUU
00yyJaroIMMHCS ~ OMpeJie/ieHHbIX  TPYZOBBIX  (YHKIMH,  CBA3aHHBIX C  Oyzayumed
npo¢eCCUOHAIBLHOM [1eSITe/IbHOCTBIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIEKIMOHHBIX 3aHSTUM.
Copiep>kaHue pa3/ie/ioB U TeM JIEKIUOHHBIX 3aHSITHI TIPHUBeZIeHO B Tabsiie 4.

Tabsmiia 4 — CojiepykaHue pa3/ieioB v TeM JIEKIIMOHHOTO I[UK/Ia
Howmep pa3pena Ha3BaHue u coziep>kaHue pa3ziesioB U TeM JIeKLIMOHHBIX 3aHITUI

Pasnen 1. dusnyeckre 0CHOBbI MEXaHHUKH.

Tema 1.1. DnemeHmbl KuHemamuku. Mopenu B MexaHuke. CucrteMa
orcueta. KuHeMaTvka [ABWXeHUs] MaTepUaibHOM TOUKU. OCHOBHas 3aZjaua
KUHEeMaTUKA MaTepuajbHOM TOYKM. TpaekTopusi, AJMHA IyTH, BEKTOD
nepemerrienus. Ckopocte. IlocTynaresnsHOe U BpalljaTe/lbHOE JBMKEHHe.
Yckopenue u ero cocrasistole. HopmanbHOe 1 KacaTe/lbHOe YCKOPeHUs.
YroBasg CKOpPOCTb M YTrJiOBOe yCKOpeHHe. CBSi3b JIMHEWHBIX WU YIJIOBBIX
BeJIMUMH MPU BpalljaTe/IbHOM JIBW)KeHUHU.

Tema 1.2. [JuHamuka mamepuaabHOU mMOYKU U NOCMynamesnbHO20
osudiceHust abcontomHo meépoo2o menda. OCHOBHbIE TIOHSATHUSI JUHAMUKU:
Macca, UMIy/bC Tena, cuia. IlepBeiid 3akoH HeroToHa. VHepruanbHbIe
cucTeMbl OTCYéTa. BTopoit 3akoH HreioToHa. Tperuii 3akoH HbrOTOHa.
[IpyHimn ortHOocuTesnbHOCTU [anmunes. Cubl: yrnpyrve Cuibl, CHJIbI
TpeHus. [IpakTueckoe npumeHeHue 3aKOHOB HbroToHa. OCHOBHas 3a/aua
MUHAMUKA MaTepHa/lbHOW TOUuKd. [loHsITHe abCOMIOTHO TBEPZOTO Tesa.
Lentp wmacc. CucremMa LeHTpa MacC. YpaBHeHUe [BWKeHUs Tesa
repeMeHHOU MacChl.

Tema 1.3. 3akoHbl coxpaHeHusl 8 mexaHuke. CoxpaHsIOIUeCs] BeJIMUMHBI.




Kunernueckass  3Heprus. MexaHnueckass paboTa ¥ MOIIHOCTB.
KoHcepBatvBHble  Ccubl. 3aMKHYTble U He3aMKHYTble  CUCTeMBI.
[ToTeHianbHas 3Heprust BO BHelIHeM IoJie cuil. IloTeHansHas sHeprus
B3auMozercTBUsd. CBSI3b MeXXJy TOTeHLMaJbHOM 3Hepruesl W mojem
KOHCEPBATHMBHBIX CWI. 3aKOH COXpaHeHUsl MeXaHWUYeCKOM 3SHEepruM.
OHeprusi ymnpyrod Jedopmanyy. YCIOBUsS pPaBHOBeCHSI MeXaHWUeCKOH
CUCTeMBbI. 3aKOH COXpaHeHust ummnyJbca. CoyapeHue IByX Tesl.

MomeHT cuibl ¥ MOMEHT UMITy/bCa. YpaBHEHWe MOMEHTOB. 3aKOH
COXpaHeHUs1 MOMEHTa WMIy/Jbca. MOMEHT uMIy/abCa TBEpJOro Tesa
OTHOCUTE/IbHO HeTO/IBUYKHOU OCH.

Tema 1.4. /luHamuka epawjamenbHO20 O8UdCeHUss abCoAOMHO meepoo2o
mena.  MomeHT  uHepyuu.  OCHOBHOe  ypaBHeHHe  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. HeBecomocts. Ilose
TSATOTEHUsI U er0 HamlpsDKeHHOCTh. Paborta B mosie TaroteHus. [loTeHrman
nosig TAroteHus. Kocmuueckre ckopoctd. HenHeplyasibHble CHCTeMBbI
orcueta. CHUJIBI UHEPLIUH.

Tema 1.6. Peasmusucmckasa mexaHuka. IlocTynaTtel crielidanbHOW TeOpUHr
OTHOCUTEeIbHOCTU. JIOpeHII0BO COKpalleHWe [IuHbl CTep)KHA. OCHOBBI
PEeJIATUBUCTCKOM  MeXaHWKW.  VIHTepBal, ero  WHBApUAHTHOCTD.
PengtuBucrckut umnynsc. OCHOBHOe ypaBHEHHe PpeISITUBUCTCKOU
JuHaMUKU. KurHeTnueckas 5Heprusi pensTUBUCTCKOM dYacTuipbl. CBs3b
Macchl ¥ 3Heprud. CBsi3b MeXX/ly SHepruel ¥ UMIY/IbCOM YaCTHULIbI.

Paznen 2.

Kosiebanus 1 BOJIHBI.

Tema 2.1. I'apmoHuueckue Koneb6aHus. XapaKTePUCTUKA TapMOHUYECKHX
KosiebaHui. MexaHWuecKue rapMoHUUecKre KosebOaHus. I'apMoHWYecKuid
ocuuiATop. [Ipy>KUHHBINA, (QU3MUECKU M MaTeMaTUueCKWd MasiTHUKU.
CBo0Oo/iHBIe TADMOHUUECKHE KoieOaHus B KOyiebaTe/TbHOM KOHTYPe.

Tema 2.2. 3amyxaiowjue konebanus. CrokeHHe TapMOHUYECKUX
KosieOaHUW OJHOTO HarpaB/ieHUss U OJWHAKOBOW YacCTOThl. bBueHws.
Crno>keHre B3aMMHO TIepIIeHIMKY/ISIPHBIX KoneOanuii. JuddepenimansHoe
ypaBHeHHe CBOOO/HBIX 3aTyXaloIIUX KojiebaHuii 1 ero pelieHue.

Tema 2.3. BbiHydcOeHHble KonebaHusi. AMIUIUTYa U (a3a BbIHYKAE€HHbBIX
Konebanuii. Pe3onHaHc. [JuddepeHnpaibHoe ypaBHEHHE BBIHYKAEHHBIX
KosebaHuii U ero pemieHde. BosHOBBIe Tmiporiecchl. IIpofonbHbIe |
TOTIepeyYHbIe BOJIHBI.

Tema 2.4. Ynpyeue 6oaHbl. YpaBHeHWe Oerymieli BosiHbl. @a3oBast
ckopocTb. BosiHOBoe ypaBHeHMe. I'pymnmoBasi ckopocTb. MIHTepdepeHLs
Bo/iH. CTosiuMe BOJIHBI. 3BYKOBBIe BOMHBL. OddekT [loriepa B aKyCTHKe.
YnbTpasByK U ero npuMeHeHue.

Tema 2.5. TIpumeHeHue ¢pusuku kKosebaHull u 80aH 8 mexHuke. IIprMepsI
TIpUMeHeHHs1 GU3UKH Kojie0aHWM U BOJTH B TEXHHUKE,

Paznen 3.

OcCHOBBI MOJIEKY/ISIPHOM (PM3UKHU U TePMOANHAMHKH.

Tema 3.1. MoneKyasipHO-KUHemMu4eckass meopusi UOed/qbHblX 2d308.
CTaTUCTUYeCKUd W TepMOAUHAMUYECKHA MeTo/bl. ONbITHbIE 3aKOHbI
WjeanbHOro ra3a. YpaBHeHue KiianelipoHa—MeHeneeBa. (OCHOBHOe
ypaBHEHHE MOJIEKYJ/IIPHO-KUHEeTUUYECKOM TeOpUH HZeasbHbIX ra3oB. 3aKOH
MakcBenia o0 pacripefie/ieHUM MOJIeKYJ/T U/ealbHOrO rasa 1o CKOpPOCTSM U
SHeprusiM  TeIJIoBOrO  JBWKeHusi.  bapomerpuyeckass  QopmyJa.
Pacripesienenrie bonbiMaHa. CpejHee YWCIO CTONKHOBEHWW WM CpeJHsISI




JyivHa ~ cBoOogHOrO Tmpobera  Mmosekyn.  OmnbeITHOe — 0OOCHOBaHHe
MOJIeKYISIPHO-KUHETUYEeCKOU TeOpUH. fABnenus repeHoca B
TepMOJIMHAMUUECKMX HEPAaBHOBECHBIX CHCTeMaX. Bakyym U MeTobl ero
nosiyueHusi. CBOMCTBA y/bTpapa3pekeHHbIX ra3oB.

Tema 3.2. OcHoebl mepmMoOuHamuku. Yucnao cTerneHed CBOOO/BI
MoOJIeKy/bl. 3aKOH paBHOMEDHOI'O pacripe/ie/ieHHsi SHePryuy T0 CTeeHsIM
cBobozibI Mosekys. IlepBoe Hauano TepMoAvHaMHMKWA. Pabora rasa mpu
u3MeHeHWH ero obbeMma. TeruioeMKOCTb. [IpyMeHeHMe Te€pBOTO Hauasa
TepMOAMHAMUKY K m3ormpoiieccaM. AzuabaTHeid riporiecc. [TomuTpornHbIii
nipotiecc. ObpaTvMble U HeoOpaTHMble TIporiecchl. KpyroBo# mporjecc.
OHTpONUs, ee CTaTUCTUYECKOe TOJIKOBaHHe U CBSA3b C TePMOJUHAMUUECKON
BEepPOSATHOCThIO. BTOpOe Hauano TepMOAWHAMUKU. TersoBble ABUraTenu U
xosiopunbHble MatuHel. [ukn KapHo u ero KIII ais vaeansHOro rasa.
Tema 3.3. PeanbHble 2a3bl. Cunbl W TOTEHLMadbHasi 3SHEPrusi
MEeXMOJIEKYJIIPHOTO  B3aMMOJIEMCTBUSL. YpaBHeHWe Ban-gep-Baanbca.
N3orepmbl  Ban-gep-Baasbca W uUxX aHamv3. BHyTpeHHsS SHeprus
peanbHOTO rasa. ddekt Ixoyns-TomcoHa. CoxikeHue ra3os.

Tema 3.4. IlpumeHeHue monekynsipHol ¢u3uKu U mMepMOOUHAMUKU 8
MexHUKe.

Paznen 4.

JJIEKTPOCTaTHKA U 3aKOHbI IIOCTOSIHHOI'0 TOKA.

Tema 4.1. DOnekmpuueckoe nojse 8 6akyyme. 3aKOH COXpaHeHUs
37IeKTpUUecKoro 3apsifja. 3akoH KysoHa. OsieKTpocTaTUyeckoe MoJie.
HanpspkeHHOCTh  371eKTpoCTaThueckoro mosig. [IpvHImn  Ccyreprio3suyyu
snekTpocTtatuueckux Tiosied. I[lonme pgumossa. Teopema T'aycca pgnst
3/IeKTPOCTaTUYeCKoro Iosisg B Bakyyme. [IpuMeHeHue Teopemsl ['aycca K
pacueTy HEKOTOPBIX 3/IeKTPOCTaTUUeCKUX ToJieil B BakyyMme. LIUpKynsiys
BEKTOpa HAalIpSDKeHHOCTH  3/IeKTpocTrathueckoro mnossA.  [loreHuuan
371eKTPOCTaTUuecKoro rosis. HarpsykeHHOCTh Kak rpafiMeHT IOTeHLJarna.
OKBUIMOTEHL[Ma/IbHbIe [IOBEPXHOCTU. BbIluMC/ieHre pa3HOCTH MOTeHLMal0B
T10 HaNpPsPKeHHOCTH T10JIS1.

Tema 4.2. Dnekmpuueckoe nose 8 Ous/neKmpukax. TUIbl AW3/1eKTPUKOB.
[Tonspusanysa ausnekTpukoB. [Tossipu3oBaHHOCTL. HarnpsykeHHOCTE 110714 B
[JW3JIeKTpUKe.  DJleKTpuuyeckoe cmelgeHve. Teopema [T'aycca s
371eKTPOCTaTUYeCKOro T0JI B AU3JIEKTPUKe. Y C/I0BUS Ha paHULie paszena
[BYX JV3/IEKTPUUECKUX Cpef,.

Tema 4.3. TIpo8OOHUKU 8 3/1eKmpocmamuyeckom nosje. DNeKTPOeMKOCTb
yeZJUHeHHOr'0 IPOBO/AHUKA. KOHZAeHcaTopbl. DHeprus CUCTeMbl 3apsifoB,
yeZJMHEHHOr'0 IIPOBOJHMKA U KOH/leHCaTopa.

Tema 4.4. DHepeusi 3/1eKMpu4ecKko20 nojs. DNeKTPU4eCKud TOK, CUIa U
IVIOTHOCTb TOKAa. CTOpOHHME CW/bl. OJEeKTPOABWXKYIAas Cula |
HarpsbkeHue.

Tema 4.5. IlocmosHHblli  31ekmpuueckuti mok. 3akoH  Owma.
CorpoTvB/eHHe MPOBOJHUKOB. PaboTa 1 MOIITHOCTE TOKa. 3akoH J[KoyJis-
Jlenuia. 3akoH Oma 11 HEOJHOPOAHOrO y4yacTka wenu. I[IpaBuna
Kupxroda /17151 pa3BeTB/IeHHBIX L[eTeil.

Pa3pen 5.

MarseTusm.

Tema 5.1. MacHumHoe nosne 6 8akyyme. MarHutHoe T1I0Jle U €ero
XapakTepucTuku. 3akoH buo-CaBapa-Jlaryiaca U ero TpuMeHeHHe K
pacueTy  MarHMUTHOro nonsi. 3akoH Awmmepa. BsaumopeiictBue
rapasiieJibHbIX TOKOB. MarHurtHasi MOCTOsIHHas. EJUHUMIBI MarHUTHOW
VHAYKIMM W HaNpsyKeHHOCTM MAarHUTHOTO To/isi. MarHuTHoe TioJe
JBYDKYyLIerocsi 3apsija. /leliCTBMe MarHWTHOTO TO/S Ha [ABWXKYIIUKCS




3apsn. [BukeHve 3apspKeHHBIX YaCcTUL] B MarHWTHOM I10J1e. Y CKOpUTeJIU
3apspkeHHbIX uactul. O¢dekr Xosmta. Lupkynsauguss Bektopa B
MAarHUTHOI'O T0JI1 B BaKyyMe. MarHuTHble M0/ COJIEHOMJAa U TOpOUJa.
[ToTok BekTOpa MarHUTHOW WHAYKIWU. Teopema ['aycca gns mons B.
PaboTa 1o mepeMelrieHrI0 MPOBO/IHUKA U KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DnekmpomazHumHas uHOyKyusi. SIBjieHHe 3/1eKTPOMarHUTHOMU
vHAyKuny (omnbiTel Papages). 3akoH Papajes U ero BbIBOJ, U3 3aKOHA
CcOXpaHeHMUsl 3Hepruu. BpallleHWe paMKyu B MarHUTHOM IioJie. Buxpesbie
TOKU (TOKM DPyko). UHAYKTUBHOCTL KOHTYpa. CamonHAyKLMsA. Toku ripu
pa3MbIKaHUU U 3aMbIKaHWY 1jenu. B3aumHas uHaykuus. TpanchopMaTtopsl.
OHeprusi MarHUTHOI'O TOJIS.

Tema 5.3. MaeHumHoe none 6 e6eujecmge. MarHuTHble MOMEHTHI
7IeKTPOHOB U aromoB. /[lMa- ¥ rmnapamarHeTusM. HamarHuueHHOCTb.
MarnuTHoe TMo0jile B BellleCTBe. Y(JIOBUS Ha IpaHuUlle pasjena [BYX
MarHeTHKOB. deppomMarHeTUKH U ux CBOMCTBA. [Ipupoga
(heppomarHeTusma.

Tema 5.4. OcHoebl meopuu Makceenia 045 31eKMPOMASHUMHO20 NOJS.
D/NeKmpoMazHUmHble 80/Hbl. BuxpeBoe 3jekTpuueckoe 1ione. TokK
cMeljeHusi. YpaBHeHus MakcBeuia i1 3JIEKTPOMarHUTHOIO  I1OJIS.
OKCrepyuMeHTa/lbHOe ro1yuyeHue 3/1eKTPOMAarHUTHBIX BOJIH.
OuddepeHuanbHOe ypaBHeHHE 3/1€eKTPOMAarHUTHOW BOJHBI. DHEpPrusi 1
VIMITYJ/IbC 3JIEKTPOMarHUTHOW BOJHBI. V3nyueHue AUMNossi.

Tema 5.5. IlpumeHeHue MmazHemusma 6 mexHuke. lIpuMeHeHne
3/1eKTPOMAarHUTHBIX BOJIH. [IpriMeHeHre MarHeTH3Ma B TeXHUKe.

Paznen 6.

Onruka.

Tema 6.1. UHmeppepeHyus ceema. Pa3Butue TpejcTaBAeHUN 0 TIPUPO/ie
cBeta. KorepeHTHOCTb ¥  MOHOXPOMAaTMYHOCTb  CBETOBBIX  BOJIH.
Vutepdepenivss cBeta. Metoabl HabmomeHUss WHTep(epeHIHd CBeTa.
WuTepdepeHius cBeTa B TOHKUX IIeHKax. [IpuMeHeHne uHTepdepeHLIUH
cBeTa.

Tema 6.2. [queppakyus ceema. IpuHuun [toiirenca-®PpenHens. MeTo[ 30H
®penens. [IpsimonivHeltHOe pacripocTpaHeHue cBeta. Audpakius peHesis
Ha KpYyrJIOM OTBepCcTUU U Aucke. [dudpakims PpayHrodepa Ha OAHOU
menu. [udpakius @PpayHrodepa Ha AudpakLMOHHON — pellieTke.
[MpocTtpaHcTBeHHass pelleTka. PaccesHue cBeta. [udpakius Ha
npocTpaHcTBeHHOU pelietke. dopmyna Bysbda-bparros. Pa3pernatoiiias
CrIoCOOHOCTh ONTHUeCKUX TTpUbOopoB. TToHsATHe 0 Tonorpaduu.

Tema 6.3. BsaumooOelicmgue 31eKMpPOMASHUMHbIX B80/H C 8euwecmeoMm.
Hducnepcusi cBeTa. DIeKTPOHHasi Teopusi Jucrnepcuu cseta. [lorsorjeHue
(abcopbius) ceeta. dddekr doriepa. M3nyuenue UepeHkoBa-BaBuiosa.
Tema 6.4. INonapuzayus ceema. EcTecTBeHHbIN U MOJSPU30BaHHbIN CBeT.
[Monsipu3alusi cBeTa TMPU OTPa)KeHWH U TIPeJIOMJIEHWH Ha T'PaHULle [BYX
[V3/IeKTPUKOB. [IBoitHOe syyernpesnomieHye. Ilosipu3aljuoOHHbIE TTPU3MBI
U TO/IApOU/bl. AHanu3 TOJSIPU30BaHHOTO CBeTa. VICKyccTBeHHas
OITHYecKasi aHU30TpoIusi. BpailieHre MI0CKOCTHU MOsSIpy3aLivu.

Tema 6.5. [IpumMeHeHUe ONMUKU 8 MexXHUKe.

Pa3pnen 7.

KBanrToBas onruka.

Tema 7.1. Tennogoe u AHOMUHECUEHMHoe u3/ayueHue. Buzibl v3nyuyeHus.
TeryioBoe u3TyueHWe U ero XapakTepucCTHWKUA. 3akoH Kupxroda. 3akoHbI
Cre¢ana-bonbiiMana u cmerjenuss Buna. ®Dopmynbl Panes-IIxvHca u
[Inanka. JlromyHecLieHLHS.




Tema 7.2. @omosagpgpekm u e2o npumeHeHue. Buibl HOTO371EKTPUUECKOTO
s¢dekra. 3akoHbl BHelliHero (oTo3ddekTa. YpaBHeHUe DUHINTeNHA AJIs
BHeIllHero ¢oro3ddekra. IKcriepruMeHTaIbLHOE TIOATBEPXK/eH1e KBaHTOBBIX
cBOMCTB cBeTa. [IpuMmeHeHMe hoTosddekTa.

Tema 7.3. D¢ppekm KomnmoHa. DHeprusi U UMIyJbC (OTOHA. [laBieHue
cBeTa. DPdekT KomnToHa 1 ero sjnemeHTapHasi TeOpHUS.

Tema 7.4. EOuHCmeo KOpnyckyasipHbIX U  80/AHO8bIX  CB0lICM8
3/1€KMPOMAHUMHO20 U3/MYyUeHUsl.

Tema 7.5. Onmuueckas nupomempus. TenyioBble MUCTOYHWUKKA CBETa.
Mertozbl ¢uUKcaluM TeryioBOro wusnyueHus. IlprMeHeHHe ONMTUYECKON
MTMPOMETPHH.

Paznen 8.

J/1eMeHTBI KBAaHTOBOM (PU3MKH aTOMOB, MOJIEKYJ/I U TBeP/bIX TeJl.
Tema 8.1. Teopus amoma eodopoda no bopy. Mogenu aroma TomcoHa u
Pe3epdopga. JluHeliuathbiii criekTp aToMa Bojopoga. IToctymatel bopa.
OmnbiTel @panka U 'epra. CriekTp atoMma BoZiopoja 1o bopy.

Tema 8.2. KopnyckynspHo-80/H0801U dyaau3m ceolicme sewjecmed. BoHbl
Oe Bpolins. HekoTopele cBOICTBa BOJH Jie bpoiisi.

Tema 8.3. CoomHoweHue HeonpedeneHHocmell I'elizeHbepea.

Tema 8.4. BoaHoseas ¢yHKyus u ee cmamucmuyeckuli CMbICA.

Tema 8.5. Obwee ypasHeHue IllpeduHeepa. YpaeHeHue IlIpeduHzepa 0s
CMAYUOHAPHbIX COCMOSIHULI

Tema 8.6. PeweHue ypaeHeHusi LlIpeduHeepa 07151 NpOCMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl coepemeHHOU pu3uKu amomos u moaexya. [TpuHLUTL
MPUYMHHOCTH B KBAaHTOBOW MexaHMKe. [[BibDKeHHe CBOOOJHOW UYaCTHLIBIL.
Yactuija B OJHOMEDHOM TMPSIMOYTONbHOM «IOTEHLMAIbHON siMe» C
0eCKOHEUHO BBICOKUMH «CTeHKaMH». [IpOX0K[JeHHe YacCTHI[bl CKBO3b
MOTeHL{a/IbHbIN 6apbep. TyHHebHBIN 3 dexT. JIuHelHbIN
rapMOHUUECKHUN OCLIWIIISITOD B KBaHTOBOWM MexaHWKe. ATOM BOJOpOJa B
KBaHTOBOU MeXxaHUKe. 1S-COCTOsiHHe 37eKTpoHa B atoMe Bozopoza. CnvH
snekTpoHa. CHHMHOBOe KBaHTOBOE UHWC/I0. [IpuUHLMN Hepas3InuuMOCTH
TOXJeCTBeHHbIX yacTtull. [IpuHumn Ilaynmu. PacripeseneHve 3/71eKTPOHOB B
aToMe TI0 COoCTosHUSIM. [loHsiTHe 00 HSHEepreTUYeCKUX YPOBHSIX.
MonekynsipHble  crieKTpbl. ~ KoMOMHallMOHHOe — paccessHWe — CBeTa.
[Tornowenne. CrioHTaHHOE M BBIHYXK/EHHOe u3/ayueHUs. Onrhueckue
KBaHTOBbIe reHepaTopkl (/1a3ephl).

Paszpen 9.

®u3MKa aTOMHOI0 AApa.

Tema 9.1. Ceoticmea amomHbix sidep. Pa3mep, cocTaB U 3apsii aTOMHOTO
saapa. MaccoBoe u 3apsiioBoe uucia. [ledekT maccbl U SHEPrusi CBsi3u
aapa. CniuH sijpa M ero MarHUTHBIA MOMeHT. fjepHble cunbl. Mogenu
sfpa.

Tema 9.2. PaduoakmueHblili pacnad. PafvioakTHBHOe W3/lyueHHe U ero
BUABL. 3aKOH  pajvoakTUBHOro pacrnaga. IlpaBuna  cmeneHus.
3akoHOMepHOCTU anb(a-pacrnaga. bera-pacrag. Helitpuno. I'amma-
V3/lyyeHHe U ero CBOMCTBa. Pe30HaHCHOe MOIJIOLjeHre ramMma-u3JiydeHnst
(3bdexkt Meéccbayspa). Metoapl  HaAOMIOZEHHMST W PErHMCTparvy
PaZIMOaKTUBHBIX U3/TyYeHUM U YaCTHLI.

SAnepHble peaklUi M UX OCHOBHbIe TUMbl. Ilo3uTpoH. Bera-ruitoc-pacriag,.
OneKTpoHHbIY 3axBaT. OTKpPbITHE HEUTPOHaA.

Tema 9.3. SOepHble peakyuu. SlaepHble peakluy TIOf [JeHCTBUEM
HeWTPOHOB. Peakuys fenenus sapa. LlernHasa peakuus genenusi. [Tonsitue o
soepHO SHepretike. Peakims cuHTe3a aTOMHBIX siiep. ITpobnema




UX CBOMCTBA.

vacTtull. KBapku.

Me30HEBI

YIIPaB/ISIEMBIX TEPMOSIIEPHBIX PEaKLIUM.
Tema 9.4. DnemenmapHbie uacmuybl. KocMuueckoe nsnyueHre. MIOOHBI U
U UX CBOWCTBA.
371eMeHTapHbIX YacTyLl. YacTULibl U aHTUYacTULbl. ['unepoHsl. CTpaHHOCTh
W YeTHOCTh 3/ieMeHTapHbIX uactull. Kiaccudukaiys 371eMeHTapHbIX

Tunnl

B3aUMO/IeCTBUN

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

Tabsuia 5 — [MpakTHueckue 3aHITHS U UX TPYA0EMKOCTb

N3 Hux Ne
Ne TeMbl NpakTUYeCKUX Popmer Tpy0éMKOCTb, | IPaKTUUECKOM | pa3zesna
n/m 3aHATHI TpaAKTHHECKHX (uac) TIOATOTOBKHY, | AMCLUIT
3aHATN (uac) JTUHBI
Cemectp 1
1 KnnemaTtrka 1:1 JVUHaMUKa Perienue 2 1
MarepuajbHOW TOUYKU 3a/a4
9 XapakTepuCTUKU BOJTHOBBIX Pemienne 1 9
TIPOLIeCCOB 3a/a4y
3 MonexyisipHO- Perienne 1 3
KUHeTUUecKasi Teopust 3a/a4y
Cemectp 2
4 XapakTepucCTUKU Pemienne 2 4
3JIeKTPUYECKOr0 TOKA 3a/a4
WHpyKuys MarHUTHOT O Pewemie
5 | moss. Crsibl B MarHUTHBIX 1 5
TIOJIAX Sanat
6 VnTepdepentiys, Perienvie 1 6
Judpakiysi, nonsprsauus 3a/1au
Cemectp 3
v TernoBoe u3nyyeHue. Perienue 2 v
doTtosddexT 3a/1au
8 ATtom BozOpOAa, Pemienne 1 8
riocrysarel bopa 3a/1a4u
9 | AnepHble peakLu Pernene 1 9
3a/a4y
Bcero: 12
4.4. JlabopaTopHble 3aHATHUS
Tembl 1abOPaTOPHBIX 3aHATHN U UX TPY/I0EMKOCTb IPUBe/IeHBI B Tab/uIe 6.
Tabmuiia 6 — JlabopaTopHbIe 3aHSITUS U UX TPY/I0EMKOCTb
N3 Hux Ne
Ne HaumeHoBaHue 1ab0paTopHBIX paboT™* TpymOEMKOCTE, | NPaKTHUECKOH | pa3Aena
n/n (gac) TOATOTOBKHU, | JAUCLMII
(uac) JIUHBI
Cemectp 1
1 | MammHa ATByza 2 1
2 | OnpegeneHve CKOPOCTH 3BYKa B BO3JyXe 1 2




3 OmnpezienieHye TIOKa3aTesist afinadaThl Jjist 1 3
BO3/lyXxa
Cemectp 2
4 OnpepneneHue 371€KTPOEMKOCTH 2 4
KOH/leHcaTopa
OripefiesieHrie TOPHU30HTATLHOM
5 | cocTaBJisitoLLel HAaMpsHKEHHOCTU 1 5
MarHUTHOTO T0JIsl 3eMJIU
6 | Konbiia HetoToHa 1 6
Cemectp 3
7 | IIpoBepKa 3aKOHOB TeIJIOBOTO U3JTYYeHUsT 2 7
8 Omnpegenenye MYUPUHBI 3allpeléHHON 30HbI 1 3
TIOJIYTIPOBOJIHUKOB
9 OnpepienieHre SHepPruM aabga-yacTul] 1o 1 9
rpobery B Bo3/iyxe
Bcero 12

IMpumeuarue: *membl 1a6OPAMOpPHbIX pabom Ha cemecmp S8ASIOMCA 8APUAMUBHBIMU U ONpedeastomcs Ha
ycmompeHue npenodagamest. ITonwbili cnucok mem aabopamopHbix pabom npueedéH 8 mabauye 6.1.

Tabsuija 6.1 — TeMbl 1aOOpPaTOPHBIX pabOT

Ne . Ne pa3zgena
wn HaumeHoBaHMe 1abopaTopHO paboThI CLIATUTHHbL
Cemectp 1
1 | MammHa ATByza 1
2 | Maarauk Makcsesia 1
3 | MasitHuk O6epbeka 1
4 | CTOJIKHOBEHUS 111apoB 1
5 | I'mpockon 1
6 OnpeseneHyve  yCKOpeHWss CBOOOJHOTO MajieHWss TIPU  TTOMOIIU 2
000pOTHOTO MasiTHUKA
7 | KpyTunbHbIN MasiTHUK 2
8 | Hak/oHHBIM MasTHUK 2
9 | OnpepesieHre CKOPOCTHU 3ByKa B BO3/IyXe 2
10 | Onpepenenue Ko3duiieHTa BA3KOCTHA BO3yXa 3
11 | OnpezeneHre MokKa3aTeisi afiriabaThl it BO3yXa 3
Cewmectp 2
12 | OnpepneneHvie 371eKTPOEMKOCTH KOH/IEHCAaTOPa 4
13 | Onpepenenue yaeabHOTO COMPOTUB/IEHHS TPOBOJAHUKA 4
14 | VI3yueHue TIPOIeCCOB 3apsi/la ¥ pa3psi/ia KOHAeHCcaTopa 4
15 | VcciemoBaHye pejlakCal[MOHHbBIX KoebaHui 4
16 | ViccnepoBaHve pe3oHaHCa B 3IEKTPUYECKOM KoJiebaTeslbHOM KOHTYpe 4
17 | OnpeneneHve yaeabHOTO 3apsifia 3JIEKTPOHA 4
18 OnpefeneHve  TOPU30HTA/JILHOM  COCTAaBJISIIOLLEM  HAIpPSDKEHHOCTU 5
MAarHUTHOTO T0JIsI 3eMJIU
19 | WccnepoBanue rucrepesrca peppoMarHUTHbIX MaTepUaioB 5
20 | ViccneoBaHre B3aMMHOM MHAYKLMU 5
21 | MiccnegoBaHue 37eKTpUUYECKUX KojiebaHH B CBSI3aHHBIX KOHTYpax 5
22 | OnpefiesieHre ye/bHOrO 3apsi/ia 3/1eKTPOHA METO/I0M MarHeTpoHa 5
23 | bunpusma ®@peHesns 6
24 | Kosibia HeroTOHA 6
25 | Judpakims I0CKUX BOJTH Ha IIIe/d 6




26 | udpakioHHas peleTka 6
27 | XapakTepuCTUKH TTPU3MbI U IU(PPAKIMOHHON pellleTKH 6
28 [Tonspusanusa cBeta. 3akoH Masoca. KpyroBasg U 3s/umnTUyeckas 6
T0JISIpU3aLuu
29 | BpaieHue IJIOCKOCTH MOJIIpU3aLUU 6
30 | MarHuTHOe BpallleHHe MJI0CKOCTH TOJIIPU3aliin 6
31 OrnipesiesieHde JIMH BOJH  CIEKTPa/bHbIX JIMHUA C  TOMOIIbIO 6
CIeKTpoMeTpa
Cemectp 3
32 | TIpoBepKa 3aKOHOB TEMJI0BOT'0 U3J/TyUEeHUsI 7
33 | OnbiTel CTOJIeTOBA 110 M3y4YeHUI0 hoTo3(deKTa 7
34 V3yueHue criekTpa aToMa BOJOpPOZia C TIOMOIIbIO AU(PaKLMOHHOTO
CIeKTpoMeTpa
35 W3yyeHne 3aBUCUMOCTH 3/IeKTPUUECKOIO COMNPOTUB/IEHUSI METAalLIOB U 3
T0JIyTIPOBO/IHUKOB OT TeMIepaTyphl
36 | OddexT Xos1a B repMaHUU 8
37 | OnpefieneHue MKWPHHBI 3aMpeléHHON 30HbI MTOJIYTIPOBO/JHUKOB 8
38 | OnpeienieHye TIOTEHI[MATIOB BO30Y KIeHHUS] aTOMOB 8
39 | OnpeneneHvie SHepryUy anbgha-yacTUL] 110 MPobery B BO3ayxe 9
40 | MiccnemoBaHue SHePruu [3-U3/IydeHust 9
4.5. BeoInonHeHre KypCOBOTO MPOeKTa/ KypCcoBOW paboThI
YueOHBIM I71aHOM He TpelyCMOTPeHO
4.6. CamocrosTenbHasi paboTa 00yJaromxcs
Buzipl caMocTosiTeNTbHOM paboThI M ee TPYJ0eMKOCTb TIPUBe/IeHbI B Tab/uile 7.
Tabsmiia 7 — Buibl caMoCTosATeIbHOM PAbOTHI M ee TPYZA0eMKOCTh
o Bcero, | Cemectp 1, | Cemectp 2, | Cemectp 3,
Buz camocTosiTeTbHOM paboThI
yac yac yac yac
1 2 3 4 5
V3y4yeHre TeopeTUUeCKOro MaTepuasa 120 40 40 40
pucuuriiHbl (TO)
[ToAroToBKa K TeKyllleMy KOHTPOJIO 120 40 40 40
ycrnieBaemocTH (TKY)
[ToAroToBKa K MpoOMeXyTOYHOU 117 39 39 39
atrectaiuu (ITA)
Bcero: | 357 119 119 119

5. IlepeueHp yueOHO-MeTOAUUECKOTO OOecTieueHust

[JIs CAMOCTOSITe/TbHOM PabOThI 00YUarOIMXCS 110 JUCLIUTIIHE (MOZYJTHO)
YyeOHO-MeTOIUUECKHE MaTephaibl [JiI CAMOCTOSTeNbHOW paboThl 00yYaromUXCs
yKas3aHbl B I1.11. pa3zesos 6-11.

6. TlepeueHb MeYaTHBIX U IEKTPOHHBIX yueOHBIX U3aHUM

[TepeueHb TeUaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3/jaHUI TIpUBe/ieH B Tabsviie 8.

Tabsuria 8— ITepeueHnb MeYaTHLIX W 3/IEKTPOHHBIX yueOHBIX U3/IaHUMA




KomuectBo

5K3eMIT/IIPOB
Uﬁﬂil;/ec Bubmvorpaduyeckasi CChbllKa i 61?}??;;?“
37EKTPOHHBIX
9K3eMIL/ISIPOB)
53 Kypc obuieii pusvku: B 3 T.: yuebHoe mocobue / 1. B.
C12 CaBenbeB. - M.: Hayka: ®usmatiut, 1977 - T. 1: 84
Mexanuka. MosiekynsipHasi ¢u3uka. - 1977, - 432 c.
53 Kypc ¢usvku: yue6Hoe nocobue / T. Y. Tpodumoga. - 94
T76 13-e u3g., crep. - M.: Academia, 2007. - 558 ¢
https://

e.lanbook.com/book/
440105

Pedcum docmyna: oas
aemopu308aHHbIX
nosab3osamesnetl.

CagesnbeB, 1. B. Kypc obweit ¢msuku. B 3 Tomax.
Tom 1. Mexanuka. MonekynsipHasi (pu3vka: yueOHUK
ana BysoB / U. B. CasenbeB. - 20-e wusg., crep. -
Cankr-Iletep6ypr: Jlans, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

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

Pedcum docmyna: ons

CagenbeB, . B. Kypc ¢usuku. B 3 Ttomax. Tom 2.
OnekTpruuectBo. Kosiebanus W BomHBL. BosHoBas
onTvKa: yuebHoe Tm0cobme pAns By3oB / U. B.
CasesbeB. - 9-e u3f., crep. - Cankr-IletepOypr: JlaHs,

a8MOpU308AHHBIX
N 2026. - 464 c. - ISBN 978-5-507-54344-1.

nosb3oeamesell.

https:// CaBenbeB, . B. Kypc obmeti ¢pusvkn. B 3 ToMmax.

e.lanbook.com/book/
440198
Pedcum docmyna: ons

Towm 3. KBaHTOBasi ontrka. ATomHas (pr3vka. Pusmka
TBepgoro Tena. PdusMka aTOMHOIO  s7pa U
3/IeMeHTapHBIX YacTul]: yueOHWK ais By3oB / U. B.

asmopuU308aHHbIX CaBenbeB. - 16-e u3p., crep. - Caskr-IleTepOypr:
nosb3oeamesetl. Jlans, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, [I. B. O6muii 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 pans By3oB: B 5 Tomax Tom 2:
470190 TepMmoanHaMuKa U MoJsieKkyJ/isipHasi pusnka / 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 Tmiocobue / WM. E. Upopos. - 17-e u3m. -
id=470867

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3oeameseil.

Mockga: Jlaboparopus 3Hanui, 2025. - 312 c. - ISBN
978-5-93208-519-6.
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https://
znanium.com/
catalog/product/
549781

Pedicum docmyna: ons
aemopu308aHHbIX

CuByxuH, . B. O6umii Kypc ¢usuku: YueOHOe
rocobue zsist By30B: B 5 Tomax Towm 3: DneKTpuuecTBo
/ CuByxuHn [.B., - 6-e wusgp., crep. - Mocksa:
OUSMATIIAT, 2015. - 656 c. ISBN 978-5-9221-
1643-5.

Pestcum docmyna: ons
aemopu308aHHbIX

nosb3osamesell.

https://

znanium.com/

catalog/product/ CuByxuH, [I. B. OOumii kypc ¢usuku: YueOHOe
944794 nocobue / CuByxun [I.B., - 3-e u3m. - Mockga:

OU3SMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.

Pedicum docmyna: ons
asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ Upomoe, WM. E. 3OnekrpomarHetusM. (OCHOBHbIE
catalog/document? i

) 3aKOHbI: yueOHoe mocobue / Y. E. Vpozos. - 14-e u3g,.
id=470883

- Mocksa: Jlabopartopusi 3nanmi, 2025. - 322 c. -
ISBN 978-5-93208-520-2.

Pestcum docmyna: ons
aemopu308aHHbIX

nosibzosamesnell.

https://

znanium.com/ Wpopos, U. E. KBanToBast pusuka. OCHOBHbIE 3aKOHbI:
catalog/document? '
id=470861 yuebHoe rocobwue / U. E. Vipogos. - 9-e u3g. - Mocksa:
1 =

Jlabopatopusi 3HaHMi, 2025. - 261 c. - ISBN 978-5-
93208-517-2.

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3ogamenetl.

nosb3o8amesetl.

https://

znanium.com/ Wpopos, Y. E. 3amaun mo obujeit ¢usuke: yue6HOe
catalog/document?

) nocobue ans By3oB / U. E. Upogos. - 17-e u3g. -
id=476087

Mockga: JlabopaTopusi 3Hanui, 2026. - 434 c. - ISBN
978-5-93208-513-4.

https://urait.ru/
bcode/563653
Pescum docmyna: ons
aemopu308aHHbIX
nosb3oeamesell.

Ca3oHoB, A. B. fpgepHas ¢u3uka: yueOHUK [ist
By30B / A. b. Ca30HOB. - 2-e u3j., UCTIP. U [JOII -
Mockga: U3parensctBo FOpaiit, 2025. - 320 c. - ISBN
978-5-534-11829-2.

7. TlepeueHb 37EKTPOHHBIX 00pa30BaTe/IbHLIX PECYPCOB
rH(bOpPMaLMOHHO-Te/IeKOMMYHUKALIMOHHOM ceTH «VIHTepHeT»

IlepeueHns

Tabmua 9

3JIEKTPOHHBIX

obpasoBaTe/bHbIX pecypcoB

— IlepeueHb 3/1eKTPOHHBIX 00pa3oBaTe/NbHBIX PeCcypcoB HMH(OPMALMOHHO-

TeJIeKOMMYHHUKALIMOHHOM ceTu «VHTepHeT»

| URL anpec

| HavmeHoBaHue

VMH(OpMaLMOHHO-
TeJIEKOMMYHHUKALIMOHHON ceTu «VIHTepHeT», HeOOXOAWUMBIX [/ OCBOEHHS [JUCLIUTUTHBI
nipuBe/ieH B Tabsuiie 9.
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https://new-science.ru/category/

WurepHeT-xypHan «HoBast Hayka». Pasgen ¢usuka

fizika/

https://openedu.n/ O6pa3oBaresbHast iaTdopma «OTKpBITOE
obpa3oBaHue»

https://fizikaguap.ru/ O6pa3oBaresibHbBIN pecypc Kadeapsb! ¢pusvku ['YATT

https://lms.guap.ru CucteMa ucTaHiuoHHoro obyuenus I'Y ATl

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHUI

8.1. Ilepeuenb mporpamMMHOro obecrieueHusi, WCIO/IB3yeMOTO TIPH OCYIIeCTBIeHUN
oOpa3oBaTeIbHOTO TpoLiecca Mo AWUCLUTUIMHE.
I[TepeyeHb KCII0/b3yEMOT0 POrpaMMHOr0 obecrieueHust rpeficTaBieH B Tabimie 10.

Tabsmiia 10— [TepeueHb MPOrpaMMHOT0 00ecrieueHust

Ne /it HauvmeHoBaHue

OnekTpoHHas MHGMOPMAaIIMOHHO-00pa3oBaTenbHas cpefa ['YAIT «HTerpupoBaHHast
cpepa oOyuenusi»  (https://pro.guap.ru/) paspabortaHa coTpygHuKamu ['YAII

1 (BBegeHa B 3kcrutyaTaluto nprka3om ['YAII ot 06.06.2017 Ne 05-215/17), nepeueHb
Mozyned W MX (YHKLMOHA/bHOEe Ha3HaueHWe U3/I0KEeHbl TI0  CChbLIKe
https://guap.ru/it/system/iso
OduianbHeli  caT oOpa3oBaTe/lbHOM oOpraHusalu B ceTH «VIHTepHET»

2 (https://guap.ru/), paspaboran corpysHukamyd ['YAIl (BBe#éH B 3KCIUTyaTaryio
ITpukasom I'YAIT ot 23.03.2023 Ne 05-145/23)

3 Microsoft Windows OC (moroBop I'YAII, undopmaliiyst o JUI[eH3UH TIpe/iCTaB/IeHa
1o ccbike https://guap.ru/it/system/iso/po)

4 Microsoft Office (moroBop I'VAII, uHdbopMalysi 0 JWLEH3UM TIpe/iCcTaBjieHa TI0
cchlike https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo6oaHO pacripoctpansemoe I10)

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

8.2. Ilepeuenb  WHGOPMALMOHHO-CIIPAaBOYHbIX  CHUCTEM, WCTOJIb3yeMBIX  TIpU

OCyIIIeCTB/IEHUM 00pa30BaTe/TbHOTO MPOLiecca Mo AUCHUTIIAHE
[TepeueHb WUCMOMb3yeMbIX HH(GOPMALMOHHO-CIIPAaBOYHbIX CHCTEM TMpe/CTaB/ieH B

Tabnvie 11.
Tabsmija 11— ITepeueHb WHGOPMAI[MOHHO-CITIPABOYHBIX CUCTEM
Ne /it HaumenoBanue
OnekTpoHHBIN Kartasor 6ubmiotekn I'YAII ¢ goctynom kK 6a3e MOSTHOTEKCTOBBIX
1 usganuii (https://lib.guap.ru), gocTymn yepe3 TUUYHBIN KaOWHET ynuTaTessi OMOIMOTEKH
'YAITI
Hayunass anektpoHHass Oubmmoreka «eLIBRARY» (https://elibrary.ru/), moctym
2 yepe3 /JMUHBIA KabuHeT uuTaTenss 6ubmioreku ['YAII, a takke mo IP -agpecam
'YAII
3 9BC «Jlanb» (https://e.lanbook.com/), moctym uepe3 nuUuHBIA KaOWHET uuTaTesst
oubmoteku I'YATI, a Taxke o IP -agpecam I'YATI
4 9BbC Koncopuuyma aspokocMuyeckux By3oB Poccum (http://elsau.ru/ suai), gocryn
o IP-agpecam I'YAII
5 3BC Znanium (https://znanium.ru/), AoCTyn uepe3 JIMYHBIA KaOWHET uuWTaTess
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oubmoreku I'YATI, a Taxke mio IP -agpecam 'Y ATI

O6pazoBarenbHasi mardgopma «HOpait» (https:/urait.ru/), AOCTymn uepe3 JINUHBIMA
KabuHeT unTartens 6ubmoreku I'Y AT, a Takke o IP -agpecam 'Y ATI

CcBOOOHBIN OCTYTI

Hayunasi snektpoHHass 6ubmmoteka «KubepJlenntka» (https://cyberleninka.ru/),

Coctas

9. MartepuanbHO-TeXHHUeCcKast 6a3a
MaTepHa/IbHO-TEXHUUECKOW  0a3bl,

HeoOX0IuMOoMH

AJist

obpa3oBaTe/IbHOTO IpolLiecca o JUCHUIUIMHE, TIpe/icTaB/ieH B Tabsmuie 12.

Tabmwmia 12 — CocTaB MaTepuaabHO-TeXHUUYECKOH 0a3bl

No
n/mn

HavMeHoBaHMe CcOCTaBHOM 4acTU
MaTepHuaIbHO-TeXHUUeCKOW 6a3bl

Howmep ayguropumn

YuebHass ayguTOpus [jIS  3aHATHM JIEKIUOHHOT'O THIIA,
71a00paTOPHBIX  3aHATHM, 3aHSATHM CEeMHHAPCKOTO THIIA,
TPYIOBBIX U WHAWBUZAYATbHBIX KOHCYJ/IbTAlUi, TeKYIIero
KOHTPOJISI ¥ TIPOME)KYTOUHOM aTTeCTalvu.

OcHalrleHre: CrieryaJu3upoOBaHHas MeOesib; TeXHUYeCKHe
cpeAcTBa 00yJeHus:, Cy>Kallie /s TIpeJicTaB/ieHust yueOHOM
vHpopMaru  OosbIioi  ayauropuu;  jabopaTopHOe
obopyzoBaHue (KOMILIEKT TIpUOOpPOB /isi  (hr3MUeCcKux
r3MepeHU (371eKTPOHHBIN 3aB0o/, DybBpO Bpoiyias);
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, yi1.
l'acrenno, a. 15,
ayauropusi Ne31-046

YuebHass ayAuTOpPUs [/ TPAKTHUECKUX 3aHATUM, 3aHSATHU
CeMHUHApPCKOT0 THWIIa, JJaOOpaTOPHBIX 3aHSTHM, TPYIIIOBBIX U
WH/IMBUYalbHBIX KOHCYJIbTAllH, TEKYIero KOHTPO/IS U
MIPOME)XXYTOUHOM aTTecTalu.

OcHalljeHre: CrielUaJM3UpOBaHHasi Me0Oesb; TeXHUYeCKHue
cpezcTBa 00ydeHusi, CIy>Kallie /s TipeJicTaB/eHust yueOHOM
uHpopMaryu  Oosbliol  ayauropuu;  jabopaTopHOe
obopyoBaHre (KOMILIEKT TpUOOpPOB sl (PU3HUEeCKUX
r3MepeHUl (3/1eKTPOHHBIN 3aB0/, DybBpO Bpoiyias);
Ycranosku 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'acrenno, a. 15,
ayauropus Ne31-048

YuebGHast ayauTopust [/l 3aHSATHN JIEKLMOHHOTO —THIIA,
3aHATUN CeMHHAPCKOTO THIIA, TPYIIIOBBIX U
WH/IMBUAYaTbHBIX KOHCY/JbTAL[UM, TEKYI[ero KOHTPOJS W
MPOME)XXYTOUHOM aTTecTaluu.

OcHaleHye: CrieLaIn3upoBaHHasi Me0esb; TeXHUYeCcKue
cpezcTBa 00yueHuUs1, CITysKalliie [17Is PeJiCTaBIeHus yueOHOM
vHbOopMaIu1 OoMbIIION ayIUTOPUH; Habop
JeMOHCTPALIMOHHOTO 000PYAOBaHMS.

196135, r. CaHKT-
[TetepOypr, yiI.
T'acrenno, a. 15,
ayauropus Ne32-01

OCYIIeCTB/IEHUS




YueOHasi ayguTOpus [jIsl TPAKTHUECKWUX 3aHATHN THIIA,
nabopaTOpHBIX 3aHSATUM, 3aHSATHM CEMHUHApCKOTO THIIa,
TPYIIOBBIX U WHAUBUAYA/IbHBIX KOHCYJ/bTALIUM, TeKYIlero
KOHTPOJISI ¥ IPOMEXKYTOUHOM aTTeCTal|u.

OcHairleHye: CrielyaJu3upoOBaHHas Me0esib; TeXHUYeCKHe
cpezcTBa OOyuUeHwMsI, Cy>Kallye AJIs TIPe/CTaB/eHnsl yueOHoM
vHbopMaIuu OostbIIION ayIUTOpUY; naboparopHoe
obopyioBanre (MOAy/IbHbIE abopaTOpHbIE YCTAaHOBKU TIO
anekTpoMarHetusmy: ®IIO — 03, ®IID — 07, PIID — 05, PIID
— 08, ®I1D — 11, PIID — 12, I3 — 04 (OO0 «MHTOC» T.
MockBa); MHUKPOCHCTeMbI; JjiabopaTopHbie paboThl 10
BONMHOBOW onTuKke: 1. burnpusma ®penens, 2. Kosblla
HruroToHa, 3. Judpakius naockux BojH, 4. [dudpakiioHHas
peletka, 5. ITosgpusanus ceerta, 6. Onpejesnenue [JIMH BOJH
CTeKTpaIbHBIX JIMHWUM; TabopatopHbiii cteHg UT3-OM-TI-I10
(OO0 «IIpodobpazoBanue» T. KasaHb)).

196135, r. CaHKT-
[TeTepOypr, y.
l'acrenno, a. 15,
ayautopus Ne32-04

YuebGHast ayguTopusi AJisi 1abOpaTOPHBIX 3aHSATHIM.

OcHairleHre: crielMajv3vpoBaHHasi Me0esib; TeXHHUUeCKue
cpeacTBa oOyueHus1, CTy)Kallye [yisi TIpe/iCTaB/eHus: yueOHOH
vHdopMaLuu OosIbIIION ayuTOpUY; nabopaTopHoe
obopyzoBaHue (MOAy/bHBbIE J1aDOpPATOPHBbIE YCTAHOBKH T10
snekTpomarHetusmy: ®IIO — 03, ®IIO - 07, PIIO - 05,
@IID - 08, PII3 — 11, PII3 — 12, ®IID — 04 (OO0 «MHTOC»
r. MockBa); MHMKpPOCHUCTeMbI; JlabopaTopHble paboThl 10
BOJIHOBOU onrtvke: 1. bunpusma OPpenens, 2. Kosbla
HeioToHa, 3. ludpakiys miockux BoH, 4. AudpakirioHHast
peruetka, 5. [Tonsspu3sanus ceera, 6. OnpeneneHue JMH BOJH
CTIeKTPa/IbHBIX JIMHUH; TabopaTopHbii cteHs U T3-OM-II-IT0

(OO0 «ITpodobpasoBanue» r. KazaHn)).

196135, r. CaHKT-
[TetepOypr, yiI.
T'acrenno, a. 15,
ayaurtopus Ne32-06

YuebHast  ayautopus A8 TIPaKTUYECKUX  3aHSTHH,
71a00paTOPHBIX  3aHATHM, 3aHSATHM CEeMHHAPCKOTO THIIA,
TPYIOBBIX YW WHAWBUAYATbHBIX KOHCYJ/IbTAllUi, TeKYIIero
KOHTPOJISI K TIPOMEXKYTOUHOM aTTeCTaLyH.

OcHalrleHye: CrielyaJu3upoBaHHas Me0esib; TeXHUYeCcKHe
cpezcTBa 00yJeHus:, CIy>Kalle /s TIpeJcTaB/ieHust yueOHoU
uHpopMalMu  OOMBILIOW  ayAUTOpPHM;  J1abopaTopHOe
obopyznoBanue (y1aboparopHbiii Komruieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTtopHbie cTeH/bl M-
AYT-TIO, YUC-AB-IP, YUC-AB-YCII-IIO (00O
ITpodobpa3oBanue, 1. Kaszann); ycranoBku PITK — 03, DITK —
05, ®IIK — 10 (HIIIT «YuebHasi TexHHKa», T. MOCKBa)).

196135, r. CaHKT-
[TetepOypr, yiI.
T'acrenno, a. 15,
ayauropus Ne32-05.

YuebHast ayguTopusi AJisi 1ab0paTOPHBIX 3aHSATHM.
OcHaltleHve: crie[jiaau3upoBaHHasi Me0esib; TexXHUYeCcKHe
cpezcTBa 0OyueHws], Cy>Kallye /IS TIPe/CTaB/eHns1 yueOHOM
MH(popMaLu OosTbILION ayIUTOpUH; naboparopHoe
obopynoBanue (aboparopHbeiii komruieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», r. MockBa); 1abopaTtopHbie cTeH/bl M-
AUT-I10, YUC-AB-IIP, VYUC-AB-YCII-IIO (00O
ITpodobpa3osanue, r. Kaszans); ycranoBku ®ITK — 03, OIIK —
05, ®IIK — 10 (HIIIT «YuebHas TexHUKa», T. MOCKBa)).

196135, r. CaHKT-
[TetepOypr, yiI.
T'acrenno, a. 15,
ayauropus Ne32-03.




10. OueHouHble cpefCTBa JJ1s1 NPOBE/|€HKs POMEXXYTOYHOM aTTecTaluu
10.1. CocTaB OLIEHOYHBIX CpeACTB [/l TIPOBeJeHUs] TPOMEXYTOYHOW aTTecTalyu
00yuaroIuXcs 10 AUCLUTUIMHE PUBeieH B Tabsuie 13.

Tabsuija 13 — CocTaB OLEHOUHBIX CPeJCTB /IJIsi TPOBeZIeHUsI POMEKYTOUHOM aTTeCTal[uu
By npoMe)XXyTOUHOM aTTecTaluu ITepeueHb OIIEHOYHBIX CPEJ/ICTB
CnucoK BOMPOCOB K 5K3aMeHy;
OK3aMeHallMOHHbIe OU/IeThI™;
3afauy;
TecThl.
TpumeuaHue: *3Kk3ameHayuoHHble busembl (hopmupyomes Ha 0OCHoge 8onpocoe u 3adau mabauybt 15.

OJK3aMeH

10.2. B KauecTBe KpUTepHeB OLIEHKM YPOBHS C(HOPMHUPOBAHHOCTH (OCBOEHMS)
KOMITeTeHIM 00yJaroLMUCs TIpUMeHsieTcs1 5-0anbHasi IIKajaa OLeHKH COPMHUPOBAHHOCTU
KOMITeTeHIUM, KoTopasi NprBefieHa B Tabiuie 14. B TeueHne ceMecTpa MOXKET MCII0/b30BaThCs
100-6anmpHas  mKajla  MOAYJ/IBHO-PEMTUHTOBOM  CUCTeMbl — YHHBEpPCUTETa,  IpaBH/Ia
VICTIO/Ib30BaHUsI KOTOPOM, YCTaHOBJ/IEHbI COOTBETCTBYIOLMM JIOKA/JIbHbIM HOPMAaTHMBHBIM aKTOM
I'YAIL

Tabmumua 14 —Kpurepuu oLleHKH YPOBHSI C)OPMUPOBAHHOCTH KOMIIETEHL[UM
OLieHKa KOMITETeHLIMU
5-0a/TbHasl IIKaia

XapakTeprcTHKa ChOpMHUPOBAHHBIX KOMITETEHL WM

OO6yuarommiicst:

— r1y00KO U BCECTOPOHHE YCBOMJI IPOrPaMMHbIN MaTepHa;

— YBEPEHHO, JIOTUYHO, M0C/IeI0BaTe/IbHO U TPaMOTHO €T0 U3/1araer;
— OMUPAsACh Ha 3HAHWS OCHOBHOW W JIOTIOJTHUTE/ILHON JIUTEPaTyphl,
TECHO CBSI3bIBa€T YCBOEHHbIE HAYUHBIE TIOJIOXKEHUsI C TIPaKTHUECKOM
JIesITe/TbHOCThIO HarlpaB/IeHMST;

— yMeJsio 000CHOBBIBAeT M apryMEHTHPYET BbIJBUTAeMbIe UM WIEH;

— JleJlaeT BBIBOZIBI M 0000IIIeHNST;

— cBOOO/IHO BJIafieeT CUCTEMOM CIIel[Ha/Ti3UPOBAaHHbBIX TTOHATHIMA.

— NpaBU/ILHO BeINOHKUA 0T 90% 10 100% TeCTOBBIX 3afaHuid .
OOyuaroIuics:

—TBEpJI0 YCBOWI TpOrpaMMHbBIA Marepuas, TPaMOTHO U TIO
CYIIeCTBY U3/1araeT ero, OMUpPasiCb HAa 3HAaHUS OCHOBHOMN
JIUTEPATYPBHI;

— He JIONYCKaeT CYIeCTBeHHbIX HETOUHOCTEH;

«XOPOILIO» — YBSI3bIBAET YCBOEHHbIE 3HAHWs C TPAKTUUYECKOU JAeATeTbHOCThIO
HarpaBJ/IeHus;

— apTyMeHTHPYeT Hay4HbIe TT0JIOKEHHSI;

— JleJlaeT BBIBOZIBI 1 0000IIIeHNS;

— BJ/IafIE€T CUCTEMOM CITel[Ha/Ti3UPOBaHHbIX MTOHSATHIA.

— NPaBU/ILHO BBINOIHKUI OT 70% 10 89% TeCTOBLIX 3a[aHuii .

— 00yyJaroUMiics  yCBOWJI ~ TOJMBKO  OCHOBHOM  IPOTPaMMHBIIN
MaTepHaJ, Mo CYI[eCTBY M3/1araeT ero, OrnvpascCh Ha 3HAHUS TOJILKO
OCHOBHOM JIMTepaTyphl;

— JIOTyCKaeT HeCyIeCTBEHHbIE OITMOKH U HETOUHOCTH;

— WCTIBITBIBAET 3aTPy/HEHUS] B MPAKTUUECKOM MPUMEHEHUW 3HaHUH
HarpaBJ/IeHus;

— c71ab0 apryMeHTUPYeT Hay4HbIe TI0JI0KEeHUS;

— 3aTpyHseTCs B GOPMY/IMPOBAHUH BBIBOJIOB U 0000IIIeHNH;

— YaCTUUHO B/afieeT CUCTEMOU CIeLaTu3upOBaHHbIX TOHATUM.

— MPaBWILHO BBIMOIHWI OT 51% 110 69% TeCTOBLIX 3aJaHuii .

— 00yyaroluiics He YCBOW/ 3HAUMTE/bHOM YaCTH IPOrpaMMHOIO
MaTepHara;

— IOTIyCKaeT  CYIIeCTBEHHble OMMOKA U  HETOYHOCTH TIpU

«OT/IMYHO»

«y[OB/IETBOPUTE/ILHO»

«HEYZOBJIETBOPUTE/IbHO
»




OLieHKa KOMITeTeHLIMU

5-0aUIbHas [IKaia

XapakTepucTHKa C(hOpMHPOBaHHBIX KOMIIeTEHLIIA

paccMoTpeHnH NpobsieM B KOHKPETHOM HarlpaBJ/IeHUM;

— He MOYKeT apryMeHTHPOBATh HayUHbIe TTOJIOXKEHUST;
— He (OpMYIHMPYeT BBIBOOB U 000011|eHHH.

— HUCIBITBIBAET TPYAHOCTHU B MMPAKTUUECKOM IIPUMEHEHHHU 3HaHHﬁ;

— MPaBWIBHO BBIMOIHWI MeHee 51% TeCcTOBbIX 3aJaHui .

Ipumeuanue: “"no peweHuio kagedpbl NPOYEHM NPABUILHO BbINOAHEHHbIX MeCMOoBbIX 3a0aHUll MoJicem
OblMb U3MEHEH.

10.3. TunoBble KOHTPOJ/IbHBIE 3a/laHUS WM MHbIe MaTepUaJlbl.
Bormpocsr (3agaun) A/ist 9K3aMeHa Tipe/iCTaB/ieHbl B Tabauie 15.

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

TeJl YBEJIMUUTh B/BOE, @ PACCTOSTHUE MEX/y TeJlaMU — YMEHbBIIIUTh B JiBa
pasa.

Ne Kop,
[TepeueHn BOMPOCOB (3a7ay) /151 9K3aMeHa
1/ WHAUKATOpa
Cemectp 1

1 | Ha3oBute npeameT u3yueHuss KWUHEMAaTHKHU. OIlK-1.3.1

2 | [dauiTe onpejeneHre MaTepUaJbHOM TOUKH. OIIK-1.3.1
Teno [BWXeTCs U3 COCTOSTHUS TTOKOSI C TaHTeHLUa/IbHbIM YCKOpPeHUeM at

3 | =4 m/c?> u HopMabHBIM ycKopeHWeM an = 3 M/c2. Haligute Benmuuny | OIIK-1.Y.1
TIOJTHOT'O YCKOPEHMs Tesla a.

4 HazoBuTe, B Kakux eguHMLiaX u3Mepsiercss B cucreMe CU yriosas OTK-3.3.1
CKOPOCTb U YIJIOBOE YCKOPEHHe.

5 | [aiite oripefesieHre abCOMIOTHO TBEPIOMY Tey. OIlK-1.3.1
[MpoaHanu3upyiiTe OTIWUUS  ClAeAyHOIUX (GU3NUYECKUX  MOJesieit:

5 abcomorHo TBépAoe Teno (ATT) u maTepuanbHasi Touka. [IpuBeznuTe OIMK-1.Y 1
rpuMep, B KOTOPOM OJHO W TO K€ TeJi0 BBICTYNaeT B KauecTBe
MarepuaabHOU TOUKU U ATT.

7 [Tokaxkute CBA3b  MEXZy UHEHOM M YIVIOBOM  CKOPOCTBIO OMK-3.Y 1
MaTepuaabHOU TOUKHU.

[TpoaHanu3upyite xapakTep TIpSIMOJIMHEMHOIO [JBW)KEHUs Tea II0

g | H3BECTHOMY 3aKOHY /IBIDKEHHS x(t) = 10 + 2t + 0,5t (m). Kakoii niyTh OIK-1.Y 1
TIPOMJeT Teso 3a yKa3aHHOe BpeMsi t = 2 c? OOocHyliTe NpUMeHeHHe o
3aKOHOB, HUCII0/Ib3YeMbIX [/Is1 pellieHus 3a/1auy.

9 | ChopmynupyiiTe repBblii 3aKkoH Hbl0TOHa. OIIK-1.3.1
OObsicHUTe TIPUHIWIT W3MEPeHHs] BeJIMUYMHBbI CUJIbl, OCHOBAaHHBIA Ha

10 OIIK-3.3.1
TpeTbeM 3aKoHe HbroTOHa.

11 OOmsicHUTe, KakK, COIJIaCHO BTOPOMY 3aKOHy HBIOTOHa, 3aBUCUT OIK-13.1
YCKOpEeHHUeE TeJjia OT ero Macchl.

12 [IpuBeguTe mnprMep, WIIKOCTPUPYIOLIMK JEUCTBHUE TPETbero 3akKoHa OIK-3.Y 1
HeroToHa.

KameHb ne>XKUT Ha [JHe COCy/a, MOMHOCTBIO TIOTPY>KEHHBIM B BoAy. Kak

13 | U3MeHUTCS CWia JaBjieHUsl KaMHS Ha JHO, eC/ii CBepxXy HaimuThk KepocuH | OIIK-3.B.1
(KepocHH He cMeIMBaeTcs ¢ Bozioii)? OOOCHYITe CBOM OTBET.

14 Ha3oBute, kakoi u3 3akoHOB Keriepa ycTaHaB/iuBaeT ¢GopMy OIK-1.3.1
TPaeKTOPHH IIJIaHeT.

OueHvTe 3aBUCHMOCTb CW/Ibl BCEMHPHOIO TATOTEHHS OT MacChl
B3aMMOZIEHCTBYIOIMX Te/T M PAcCTOSTHUSI MeXKay HuUMHU. OOOCHYy#Te, KakK
15 | U3MeHUTCH Ccuila B3aUMHOI'O TATOTeHUs [BYX Tesl, ec/id Maccy ogHoro us | OIIK-3.B.1




16 | [/laiiTe ompe/iesieHHe UMITY/IbCa Tejla KakK (DU3UUeCKON BeJTMUMHBI. OIlK-1.3.1
CdopmynupyiiTe, IpU KaKMX YCIOBUSX BBITIOHSETCS 3aKOH COXPaHeHUsI

17 OIlK-3.3.1
HMMITyJIbCa.

18 | Ha3oBure, Kakasi (hrisnyeckasi BeJifuMHa Ha3bIBaeTCSI MOMEHTOM CHJIbI. OIlK-1.3.1
CpaBHUTe 3aIIMCU OCHOBHOTO 3aKOHA JMHAMUKH /I [TOCTYIaTeIbHOTO U

19 | BpamlarenbHOro [ABWKeHus. HaliguTe B3auMocBs3u Mexay 3tumu | OIIK-1.Y.1
3aKOHaMH.

20 | ChopmynupyiiTe 3aKOH COXpPaHeHHsI MOMEHTAa MMITYJIbCa. OIIK-1.3.1

21 | Haiite onipefiesieHre paboThI KakK (hri3ruecKol BeJIMUMHEL. OIIK-3.3.1

22 | ChopmMynupyiiTe, UTO TaKOe MOIIHOCTb KaK u3ryecKasi BeJIMurHa. OIIK-3.3.1

23 OOmbsicHUTe, TIOUEMy L|eHTPOCTpeMUTe/IbHasi CWia TIPY BpalleHUH T10 OMK-3.Y 1
OKDY>KHOCTH He TIPOM3BOJUT PAOOTHI.
Wccnenyiite paboTy CUJbI, €C/TA TEJI0 MacCOM M = 1 Kr Mog, AeliCTBHeM

24 | HEKOTOPOM CWUJIBI U3MEHUJIO CBOIO CKOpocTh € V0 = 1 mM/c go v = 3 m/c. | OIIK-1.Y.1
OO6ocHyi#iTe IpUMeHeHre 3aKOHOB, MCIT0/Tb3yeMbIX JIJIsi pellleHusl 3a/IauH.

75 OObBsicHUTe, B UeM COCTOMT pa3/duhe MEeXJy KOHCEPBAaTHBHBIMU U OMMK-1.Y 1
HEKOHCEePBAaTUBHBbIMU CUJIAMU.
Kakoii KkKopabib [JBIDKETCS Me[jIeHHee - Harpy>KeHHbId  WIH

26 | HeHarpy>keHHBIN - TIPH O/IMHAKOBOW MOILHOCTU ABurarensi? Ob6ochyiite | OITK-3.B.1
CBOM OTBeT.

27 | NauTe onpejesieHre MOTeHUMAIbHOU 5Hepruu. OT uero oHa 3aBUCHUT? OIIK-1.3.1

28 Ob6msicHuTeE, kak pa6V0Ta KOHCEpBATHBHOM  CU/bl  CBf3aHa C OIK-1.3.1
MOTEHL[MaIbHOU SHEepruen.

29 ChopmynupyiiTe 3aKOH COXpaHeHHs  MeXaHWUYeCKOW  JSHeprumu. OIK-3.3.1
[TpuBeguTe MpUMep BBITIOJIHEHUS 3aKOHA COXPaHEHHUs] SHEPIUM.
HNan ToHKMM cTep)keHb Maccod m = 120 r u gouHout | = 50 cwm,

30 CIIOCOOHBIN BPALLATLCsA  OTHOCUTE/ILHO OCH, NpOXojsAlleld uepe3 ero | oK 1v1
cepeavHy. PaccuuTaiiTe ero MOMEHT WHepPLMM OTHOCUTE/IbHO yKa3aHHOU
OCH.
[TokakuTe Ha TIpUMepe TOHKOTO cTepxkHs JuHou 20 cm 1 maccoi 30 T,

31 | KaK MpUMeHseTcs Teopema [ITeliHepa /g pacueTa MOMeHTa UHEpPLIUU OIMK-3.Y 1
Tes MpHY MepeHoce OCHU Bpall[eHusl C CepeJMHbl CTep)KHS Ha OJUH U3 ero
KOHL[OB.

30 Ha3oBuTte ¢opMyy, MO KOTOPOM BBIUMC/ISETCS MOMEHT UMITyJ/Ibca OITK-1.3.1
abCoIOTHO TBEPAOTO TeJia.
Kak BblUMC/ISeTCS KWHETWYeCKas SHeprusi BpaljeHWss abCOTHTHO

33 | TBepporo Tena? CpaBHuTe C (opMmysiol Ajisi KuHetuueckou sHeprum | OINIK-1.Y.1
MOCTYMATe/bHOTO IBUKEHUSI.

34 | ChopmynupyiiTe [iBa NOCTy/1aTa TEOPUH OTHOCUTETbHOCTH JDWHITelHa. | OITK-3.3.1
CnpaBennvBa /M B CrieljuaibHOM Teopu oOTHocutenbHOCTH (CTO)

35 | KIaccuueckas dbopmysia A KUHeTUUeCcKou sHepruu E = m*v2/2? Ecmu OMK-3.Y 1
HeT, TO KakK paCCUMTLIBAeTCS KUHeTUuUecKasi SHeprusi Teja COIrJIaCHO
CTO?
Onpezpenure, Kak W3MEHWTCS TIepUOJ| KOJeOaHWUH MPY)KUHHOTO

36 | mMaATHUKA MPU yBeJMUYEHUU ero Macchl B 2 pasa, a )XeCTKocty npyxunsel | OIIK-1.Y.1
— B 8 pas.

37 | Kak cBsi3aHa 3Heprusi rapMOHUYECKHUX K0J/Ie0aHUM C UX aMIUTUTYIOMN? OIIK-1.¥.1
CpenaiiTe BBIBOJ T10 BOMPOCY: Kak OyZeT U3MeHIThCS X0, MasiTHUKOBBIX

g |UaCOB MpH HACTYIUIEHMM JIETHHX JKapKHMX JHEed MO CpaBHEHUKO C OIK-3.B.1

X0JIOAHBIMUA 3UMHUMU JHSIMH, €C/IU UaChl YCTaHOB/IEHBI B HEYTeIJIEHHOM
TOMeLeHUH (CTep)KeHb MasgTHUKA MeTaJInueCKuii)?




39 | ChopmynupyiiTe onpeiesieHHe BOTHBI. OIIK-3.3.1

40 OObsicHUTe pa3uuvde MeXAy TPOJOJbHBIMA U TOTepPeuyHbIMU OMK-3.Y 1
MeXaHWYeCKHMH BOJIHAMHU.

41 | 3arvimuTe ypaBHeHUe Oeryiieii BOTHBI. OIlK-1.3.1

42 | Ha3oBuTe, ueMy paBHa cpeJHsisi 06beMHast IJIOTHOCTb SHEPTUU BOJIHBIL. OIIK-1.3.1
VcTOUHMK 3ByKa U MPUEMHUK ABWXKYTCS APYT OTHOCHUTENIBHO Apyra co
CKOPOCTSIMM ULUCT U LIP COOTBETCTBeHHO. CKOpOCTh 3ByKa B cCpefie

43 | PasHa 340 m/c. [IpoananusupyuTe 3azia4y U OInpefie/IMTe OTHOCUTE/IbHOe OMK-1.Y 1
V3MeHeHre 4YacTOThbl 3ByKa 3a cueT 3(dekra omnepa. VICTOUHUK U o
MIPUeMHUK [ABWXKYTCA HaBCTpeuy Apyr apyry: vuct = 40 m/c, vrp = 60
M/C.

44 | Cchopmynupyiite npunLu [rolireHca. OIIK-1.3.1

45 | HazoBuTe onpejeneHre UHTep(epeHIIMU BOJIH. OIlK-1.3.1
CdopmynupyiiTe, uTo Ha3bIBaeTCs CTOsiuelt BOHOM. [IprBeuTe prMep

46 M OIlK-1.¥.1
CTOSIYel BOJIHBI.

47 Ha3oBuTe OCHOBHBIE TapameTpbl COCTOSIHUS, KOTOPBIMU OINKCHIBAETCS OTTK-3.3.1
TepMOJIMHAMHWUeCKasi CUCTeMa.

Ha ofiHy uaty BecoB TOCTaBU/IM O/TFO/IIle C TOpsiuel BO/IOM, a Ha JPYTYIO

48 | ypaBHOBelmBawlye eé rupu. CoOXpaHUTCS iU C TeyeHUeM BpeMeHu 510 | OIIK-3.B.1
paBHOBecHe? Ob6ocHy#iTe Bar oTBerT.

49 | 3anummTe ypaBHeHUe COCTOSIHUS U/iea/IbHOrO rasa. OIIK-1.3.1

50 YKakuTe KOIMUeCTBO CTereHel CBOOOABI y >KeCTKOW /JBYXaTOMHOM OIMK-3.3.1
MosieKysibl. C KaKUMU JBWKEHUSIMU OHU CBSI3aHbI?

51 | YUemy paBHa paboTa rasa B M30XOPHOM TIpoIjecce OIlK-1.3.1

59 OreHuTe, YyBCTBUTEIBHOCTb KAKOI'O TEPMOMETpA BblIllle — PTYTHOI'O WU/IH OIK-3.B.1
CITUPTOBOTrO (TIPY MPOYMX PaBHbBIX YCIOBUSIX)? o
["a3, HaxogsuMlics Npy NOCTOsTHHOM AaBieHuun p = 100 kIla, u3menun

53 | oobeM ¢ V1 = 4 M3 go V2 = 12 m53. TlokaxkuTe, Kak paccuutbiBaeTcs | OITK-1.Y.1
paboTa ras3a B TakOM TpOLIeCCe, U HAWUTE ee BeJTMUHNHY.

54 CpenaiiTe BbIBO/IbI 110 XapaKTepy M3MeHeHUs TeMIiepaTyphl ras3a rpu ero OIK-3.B.1
ObicTpoM pacimperny. OTBET MOSICHUTE.

55 | IlepeuncinTe, M3 KAKMX YacTel COCTOUT TeIJIOBasi MalllMHa. OIIK-1.3.1
OueHuTe CUTyalMIO: Karvii MAac/ASHUCTOM >KMJKOCTM IIoMajiaeT Ha

cg | IOBEPXHOCTb BOABI M pacTeKaercs, o0Opa3ysi TOHKYI TIIEHKY. OIK-3.B.1
Obsi3aTenlbHO /1M 3Ta TUIEHKA 3aKPOeT BCH TIOBEPXHOCTb BOBI?

OO0ocCHYy#Te CBOM OTBET.
Onenute cutyauuto. Yto oburaetr Koxy CU/bHee: BOJa WM BOJSHOMN

57 | map o/MHAaKOBOW MacChl TIPX OJHOM U ToM ke Temriepatype? ObocHyiite | OIIK-3.B.1
Bau otser.

Cemecrtp 2
Cdopmynupyiite 3akoH KynoHa M 3aKOH COXpaHeHHUsl 371eKTPUYecKOoro

58 OIlK-1.3.1
3apsa.

59 HaiiTe ompefeneHre BeKTOpa HAMpsDKEHHOCTU W MOTeHIMana OIK-1.3.1
3JIEKTPOCTaTUYECKOTO TOJI.

60 Cdopmynupyiite Teopemy ['aycca Ajis 371€KTPOCTaTUUeCKOTO TOJis B OITK-1.3.1
BaKyyMe U B U3/IEKTPHKaX.

61 OOmbsicHUTe (PU3MUECKUIM CMBIC/T [UPKYJISIIAA BEKTOPA HaNpsOKeHHOCTH | ypror 1 v g
3JIEKTPOCTAaTUYECKOr0 M0JIs U JOK)KUTE ero MoTeHMaIbHbIA XapakTep.
[IpoaHanu3upyiiTe, Kak W3MEHUTCSd CWAa B3aUMOJEUCTBUSI [IBYX

62 | TOUeUHBIX 3apsiZIoOB TPH UX TepeHeCeHWW M3 BakyymMa B oAHopoznbiii | OINK-1.Y.1

JKAJKUM TA3IEKTPUK.




63

CpaBHuUTe pacripefiesieHre 3apsiZioB B IPOBOJHUKAX U AU3/IEKTPUKAX MPU
TOMeILLeHUM X BO BHELLHee 3/IeKTPOCTaTUUecKoe ToJie.

OIIK-1.¥.1

64

B kakux egunuiiax cucreMmbl CU r3MepsieTcs 3/ieKTpUdecKasi eMKOCTb U
JIA3JIeKTpUYeCcKasi MPOHULAeMOCTb Cpe/ibl?

OIIK-3.3.1

65

Ha3OBI/ITe, KdKHe Be/TNYHHbI HEO6XO,E[I/IMO HU3MEPUTH HpI/I60paMI/I AJIA
pacyeTa 3HEPIrvr CUCTEMBI TIJIOCKOI'0 3dpsKeHHOI'0 KOHAEHCAaTOopd.

OIIK-3.3.1

66

PaccuuTaiiTe HanpspKeHHOCTb U MOTEHLMA/ 3J1eKTPOCTaTUUYeCKOro TOJIst
B LleHTpe KBajpaTa, B BepIIMHaX KOTOPOrO HAaxXOJATCS UeThIpe
O/IMHAKOBBIX TOUEYHBIX 3apsza no 2 HKJI, ec/ii CTOpOHa KBaJipaTa paBHa
10 cm.

OIIK-1.¥Y.1

67

Onpezsenure, Kakue HW3MepUTe/IbHbIE TIPUOOpPLI  TMOTPeOyHTCA |
paccunTaiiTe UX OXKUZAeMble TIOKa3aHWs [l Onpefie/ieHus1 PadoThl,
coBeplIaeMOlM TMOJeM IIpU TiepeMelleHUM 3apsza 5 MKKn wmexzay
TOYKAMM C Pa3HOCTBHIO NOTeHuanos 12 B.

OIIK-3.Y.1

68

Omnpefenute 3apsii TUIOCKOTO CAHOASHOrO (€=7) KOHAeHcaTtopa C
wiomaaepw mwiactuH 50 CM? ¥ pacCTosiHWeM MeXJy HuMUA 1 Mw,
MOJK/IFDYEHHOTO K MCTOYHUKY MOCTOSSHHOTO HanpsbkeHus: 100 B.

OIIK-3.Y.1

69

Bblunciirte  HanpspKeHHOCTb  TO/ISI  PaBHOMEPHO — 3apsDKEHHOM
OeckOHeUHON TIJIOCKOCTA C TIOBEPXHOCTHOW TIIOTHOCTBIO —3apsija
2 ©BKm/mM2 Kakue wu3MepuTe/nbHbIE [JAaTUHMKU TOJAOUUTA ObI /1S
3KCIepUMeHTanbHOM (PMKCaLMK 3TOTO 10Jisi?

OIIK-3.Y.1

70

Ha3oBuTe  OCHOBHble  TapaMeTpbl  W3MEPHUTEbHbIX  TPUOOPOB,
HEOOXOAUMBIX [l SKCIIePUMEeHTa/lbHOW TIpOBepKH 3akoHa Owma asist
TIOJTHOM LIeTH.

OIIK-3.3.1

71

PaCCqHTaﬁTe, KdK HW3MEHATCA TII0Ka3dHHsA WAeaJIbHOI'O BOJIBTMETPA,
MOAK/TFIOYEHHOI'0 K K/IieMMaM MCTOYHHKA TOKd, €C/IN YBE/IMYUTH BHEIIHEE
COTIpOTHUBJIEHHE LIEIIH.

OIIK-3.Y.1

72

Ompefiente, Kak BbIOPATb OMNTHUMA/IbHYIO 37€KTPUUYECKYIO CXeMy |
npubopbl  [/ii  WU3MEPeHUs]  y[IeIbHOTO  COTIPOTHBJIEHHSI TOHKOTO
TPOBO/IHUKA.

OIIK-3.Y.1

73

[Toka)kuTe Ha NpUMepe MOCTOBOW CXeMbl YMUTCTOHA, KaK MPUMEHSIeTCS
Mero, 0anmaHCHPOBKM MOCTa A/  OMpefie/ieHHs]  HeM3BeCTHOTO
COTIPOTUBJIEHMUS.

OIIK-3.¥.1

74

OueHuTe, Kak HM3MEHWUTCSl TOTPELIHOCTb M3MepeHMs 31eKTPUYecKOoro
COTPOTUB/IEHUS] TIPOBOJHMKA, €CIM TPUMEHWUTb MeTOZ, amIlepMeTpa-
BOJIbTMETPA BMECTO MCI0/Ib30BaHUS LIM(POBOrO OMMETPA.

OIIK-3.B.1

75

Wccnepyite 3aBUCMMOCTBH TI0JIE3HOM MOILLHOCTH, BbIJeAsIeMOM Ha
BHEIIHEM COMPOTUB/IEHWY, OT BeJWYMHBI 3TOrO0 COMPOTHBJIEHUS.
BeiBesuTe  yc/ioBHME, NpA KOTOPOM 5Ta MOIIHOCTb  JOCTHraeT
MakKCHMyMa.

OIIK-3.B.1

76

PaccunraiiTe cuy TOKa KOPOTKOTO 3aMbIKaHMsl UcTouHMKa ¢ 3/1C 12 B,
eC/Iy IIPU TOJAK/IIOUEeHUN K HeMy pesucTopa C ConpoTtusieHueM 5 OMm
CWJIa TOKA B 1]eNM cocTapysieT 2 A.

OIK-1.¥Y.1

77

Paccuuraiite KIIJ] ucrounvka Toka ¢ 3/C 12 B u BHyTpeHHUM
coripotuBjienreM 1 OM, ewM OH TIMTaeT BHEIIHIOK  Lelb
cornpoTtuBaeHneM 5 Om.

OIIK-1.¥.1

78

OueHHTe OTHOCUTE/IbHYIO TOTPELHOCTh  BBIYMC/IEHUS — TeIJIOBOU
MOIITHOCTH, BbIJle/IieMON Ha pe3uCTope, eCAM Chla TOKa U3MepeHa
aMIiepMeTpoM C TOYHOCThIO 1%, a HampsbkeHWe BOJILTMETPOM — C
TOUYHOCTBIO 2%.

OIIK-3.B.1

79

Cdopmysnupyiite 3akoH bro-CaBapa-Jlariaca v 3aKkoH Amriepa.

OIIK-1.3.1




80

Havite ompenesieHve  SIBJI€HUS
cchopmysiipyite 3aKkoH Papajes.

9/IeKTDOMAarHUTHOW ~ UHAYKIUU U

OIIK-1.3.1

81

[IpoaHanu3upyiiTe XapakTep [BWKEHHUsI 3apsDKeHHOM  YaCTULIb,
BJeTalOIleld B OJHOPOJHOE MarHUTHOe TIojie TOJ, OCTPbIM YIJIOM K
CUJIOBBIM JIMHUSIM.

OIIK-1.¥Y.1

82

CpaBHUTe MarHUTHbIe CBOMCTBA /AMa-, Mapa- U ¢heppoMarHeTHKoB. Kak
OHM BefyT cebsi TIpU TIOMEIIIEHWHW BO BHEIIHee HEOJHOPOAHOEe
MarHuTHoe 1iose?

OIIK-1.¥.1

83

B kakux egunuijax cuctembl CU u3mepsieTcsi MarHUTHasi MHAYKLMS,
MarHUTHBIN MOTOK U UHAYKTUBHOCTb KOHTYpa?

OIIK-3.3.1

84

Ha3oBuTe OCHOBHble MeTOAbl W TIPUHLUITBI SKCIIePUMEHTabHOr0
Habsrogenust 3ddekra Xosia B MPOBOAHUKAX U TIOYTIPOBOHUKAX.

OIIK-3.3.1

85

[TokakuTe 3KCrepUMeHTa/IbHbIM alrOpUTM Orpe/iesieHus] HallpaBeHUst
VHAYKLMOHHOTO TOKAa C TMOMOILBI0 mpaBusa JleHua (Tpu BABUTaHUU
MarHuTa B KaTylIKY).

OIIK-3.Y.1

86

OrieHHTE TOTPEITHOCTh KCIIEPUMEHTATBHOTO pacuyeTa WHAYKTUBHOCTH
peasibHOTO COJIeHOW/Jla KOHEUHOM [JIMHBI, eC/M TMPUMEHUTh K HeMy
dopmyny st 6eCKOHEUHO JIJTAHHOTO COJIEHOU/IA.

OIIK-3.B.1

87

WccnenyliTe 3aBUCMMOCTh, TIpe/ICTAaB/IeHHYIO TleT/ied TUCTepe3uca
¢deppomarretrika. Kak Ha OCHOBe TIOL[a/iy TIET/IM OLIeHUTb paboTy Ha
repeMarHMuMBaHue obpasiia?

OIIK-3.B.1

88

PaccuuTaiiTe MarHUTHBI MOMEHT KPYroBOro BUTKa pazuycoM 10 cwm,
€CJIM CWJla TOKa B HeM cocTaBJisieT 2 A.

OIIK-1.¥.1

89

PaccuuraiiTe MHAYKLMIO MarHUTHOTO MOJS1 B LJeHTpe KPYrOBOTO BUTKa
paguycoM 5 c¢M, 0o Kotopomy TeueT TOK 10 A. Bsigenure
V3MepUTe/IbHbIe 3a/lauM /ISl S5KCepYMeHTalIbHOM POBEPKU pe3yJbTarta.

OIIK-3.Y.1

90

Ornpepenvre cuty, C KOTOPOW OJHOPOJHOE MarHUTHOE T10J1e UHAYKLIen
0.1 Tn peiicTByeT Ha MPSIMOW MPOBOAHUK AaMHOU 20 cM C TOKOM 5 A,
pacro/ioKeHHbIW 1o yriaoM 30° K IMHUSAM TOJIsl.

OIIK-1.¥.1

91

Paccuuraiite 31C WHAYKIMH, BO3HUKAIOIIYI0 B MPOBOJIOYHOM paMKe
nomazbio 100 cM?, ec/ii IPOHU3BIBaOIIee eé MarHUTHOE TIojie yObIBaeT
co ckopocTtero 0.05 Tr/c.

OIIK-3.Y.1

92

Paccuurante 3/IC caMOMHAYKI[MY B KaTylLIKe UHAYKTUBHOCTBIO 50 MI'H
TIPY paBHOMEPHOM yObIBaHHY CHJIbl TOKa 0T 10 A o 2 A 3a 0.1 c.

OIIK-1.¥.1

93

Cdopmynupyiite CUCTEMY ypaBHeHU! Makcsesia
3/1eKTPOMAarHUTHOTO T10J1s B UHTerpaibHOM (hopme.

JJist

OIIK-1.3.1

94

OOBsICHUTE TIOHATHE «TOK CMeIeHUs» W (U3UUECKYH TIPUUMHY, 10
KOTOPOM 3TO MoHATHe 0110 BBeieHO /K. K. MakcBesiom.

OIIK-1.¥.1

95

Ha3oBuTe OCHOBHBIE TlapaMeTphbl, OIUCKHIBAIOIe TapMOHUYECKYIO
3JIeKTPOMArHUTHYIO BOJIHY (/I/IMHA BOJIHBI, YaCcTOTa, (ha30Basi CKOPOCTh).

OIIK-3.3.1

96

Bribepute criocob W cpeicTBa M3MepeHUi /s KCIIePUMEHTaIbHOTO
TO/ITBEPK/IEHUS]  CYII[eCTBOBAHHS JIEKTPOMArHUTHBIX BOJH  (OIBIT

['epiia).

OIIK-3.Y.1

97

HaiiTe ormpezeneHUe TIOHSATUIO KOTE€DPEHTHOCTW BOJIH UM HAa30BUTE
yCJIOBUS, HeoOXofuMble A HaOMOeHUs CTaL[MOHAPHOM
vHTep(epeHIIMOHHON KapTHHBI.

OIIK-1.3.1

98

Cdopmynupyiite npuHimn I'toiireHca-dpenHesns.

OIIK-1.3.1

99

Cdopmynmupyiite moHsITHEe aucriepcud  cBeta. OOBsICHUTE B uUeM
3aK/II0YaeTCsl  pa3uMuve  MeXAYy HOpPMalbHOM U aHOMa/lbHOMU
JIACTIepCHUen.

OIIK-1.3.1




100

[Tpoananu3upyiite nudpakLMOHHYI0 KapTUHY PpayHrodepa Ha OJHOMI
mend. OT Kakux U3NUEeCKHX MapaMeTpoB 3aBUCHUT YITI0BOE IMOJI0KeHHe
JU(PPaKLMOHHBIX MUHUMYMOB?

OIK-1.¥Y.1

101

CpaBHUTe XapaKTepUCTUKH eCTeCTBEHHOI0, YaCTUYHO MOJISIPU30BaHHOTO
U TJIOCKOTIO/ISIPU30BaHHOTO cBeTa. OObsICHUTE CYyTh 3aKOHAa Marttoca.

OIIK-1.¥.1

102

OO0BsACHUTE TMMPpUYKUHY BO3HUKHOBEHUA 0OBLIKHOBEHHOI'0 n
HEeOOBLIKHOBEHHOT'O HYHEﬁ npu ABJIEHUKN ABOﬁHOFO JIy4derpejioM/ieHUda B
OMNTHYECKH aHU30TPOIHBIX KPHUCTA/l/IAX.

OIIK-1.¥.1

103

B kakux eaununjax cucremMbl CH u3MmepsieTcs onTuyeckasi pasHOCTb
X0/la ¥ KaK BBIYMC/ISETCS pa3peliarolasi CriocoOHOCTh JU(PaKIIMOHHON
peleTKu?

OIIK-3.3.1

104

HaszoBure METObI
IJIOCKOTIOJISIPU30BaHHOI O
TpaKTHKe.

3KCIePUMEHTA/IbBHOT' O
CBeTd, MCIIOJ/Ib3yeMbIe

TIOJTy YeHUs]
B 1abopaTopHOii

OIIK-3.3.1

105

Ha3zoBure OIITU4YeCKHe cpeacCrBa U CHUCTEeMBbI (HOJ'IHPI/IBaTOpr,
KOMHEHC&TOPI)I), MpuMeHseMbIe [Ojid dHa/lh3a COCTOAHUS IMOJIApHU3aliin
CBETOBOI'O IMy4YKd.

OIIK-3.3.1

106

Omnpefenire TNOPSAOK JEUCTBUM [JJ11 SKCIIePUMEHTa/lbHOIO pacueTa
J/IUHbl BOJIHbI CIEKTPa/JbHOM JIMHUM TpPH TIOMOLIM TOHHOMETpa |
MpPO3pavyHoi AUQPaKIMOHHON pelleTKH.

OIIK-3.Y.1

107

[Mokaxxute, Kak chOpMyIUpoBaTh 3ajady JJjs SKCIepUMeHTalbHON
TIPOBEPKM BBINIOJIHEHUS 3aKOHa bprocrepa mnpy nazieHWHd cBeTa Ha
rpaHuLly pasjena AByX AU3eKTPUKOB.

OIIK-3.Y.1

108

WccnenyliTe, Kak CKa)XeTCsl HA TOUHOCTH KOCBEHHOT'O M3MepeHUsl /IJIMHbI
CBETOBOM BOJIHBI C TIOMOLIbIO Oumpu3Mbl DpeHesnsi HETOYHOCTH B
W3MEpeHUM  pacCTOSIHUSI ~ MeXAY  MHHMBIMH  KOTepeHTHbIMU
HMCTOYHUKAMHU.

OIIK-3.B.1

109

PaccuuraiiTe ONTHUECKYIO0 Pa3HOCTb XOZa JBYX KOT€PEHTHBIX CBETOBBIX
BOJIH JavHOM 600 HM, ecM Ha 3KpaHe B TOYKe HX Ha/IOXKeHUs
HabJsrofaeTcsi TpeTrii MHTep(epeHLIMOHHbBIN MaKCHMYM.

OIIK-1.¥.1

110

OneHuTe NOrPelIHOCTb BBIYMC/IEHUS paZuyca KpPHUBU3HBI JIMH3bI U3
yCTaHOBKU [ HabmofeHus: koser] HblOTOHa, eciM pafuyc 5-ro
TeMHOI'0 KOJ/IbLja U3MepeH paBHbIM 2.5 MM, a JjiMHa BOJHBI cBeta 500
HM.

OIIK-3.B.1

111

PaccuuratiTe nepuoj, qudpaKki[MOHHOM pellieTKU, ec/ii JudpaK[MOHHbII
MakKCHMyM BTOPOTO MOpsiJiKa /711 MOHOXPOMaTUUeCKOro CBeTa C JI/TMHON
BosiHbI 500 HM HabsrojaeTcst o, yriiom 30°.

OIIK-1.¥.1

112

BribeprTe MaTeMaTHUeCKH arrapar ¥ paccuuTtaiiTe yron gudpakuyy,
COOTBETCTBYKOIIIMM T/IaBHOMY MaKCHUMyMy TpeTbero mopsijka [js
MOHOXpoMaThueckoro ceeta (A = 400 HM), Majarolero HOpMaabHO Ha
peLIeTKY C IepruooM 2 MKM.

OIIK-3.Y.1

113

PaccuvraliTe = WHTEHCHMBHOCTb  IJIOCKOIIOJIIPU30BAHHOTO  CBeTa,
MpoLIe/IIero uepe3 aHaau3aToOp, €CAM yroa MexZy IJIOCKOCTSIMU
Mo/sipyu3alMyd  MoJisipyu3aTopa W aHaju3artopa  cocrasisieT  60°.
VHTeHCHMBHOCTh TMaJiarolllero Ha MOJSIPU3aTOp eCTeCTBEHHOr0 CBeTa

paBHa I,.

OIK-1.¥Y.1

114

PaccuuTaiiTe, Ha KaKOM YroJl OTKJIOHUTCS JIyd CBeTa MPU MPOX0XKAEHUN
yepe3 CTEK/ISHHYHO TPU3My C npejomsisirolquMm yriaoMm 30°, eciu ayd
rajiaeT Ha rpaHb NPU3MbI NeprieHAUKYIspHO. [Tokasartesib ripesiomieHus
CTeKJ/1a IPUHSATH PaBHBIM 1.5.

OIIK-3.¥.1




115

PaccuuranTe nocrosiHHyro Bepze ais fuamMarHeTwka, eCyid TIpU JJIMHE
obpa3ila 5 CM M MarHUTHOM WHAYKUMH BHemnHero monsi 0.2 Tn
TJIOCKOCTh MOJIIPU3aLIMU NIPOXOZSAIero CBeTa ropopayrBaeTcsi Ha 10°.

OIIK-3.B.1

116

PaccuuTaiiTe (a3oByH0 CKOPOCTb 3/IEKTDOMarHUTHOM BOJIHBI B
HEeMarHuTHOU cpefie (H=1), Au3eKTpUUecKasi MPOHULAeMOCTb KOTOPOH
e=4.

OIIK-1.¥.1

Cemectp 3

117

YTo Takoe abCOJIFOTHO YepHOe Tesio?

OIIK-1.3.1

118

Bo CKO/JIBKO pa3 M3MEHUTCS TOTOK SHEPruu OT HUTU HaKa/lWBaHUs
7aMnbl, ecav YABOUTH ee TemriepaTypy? OOOCHy#HTe Bail OTBeT,
ornuvpasick Ha 3akoH Credana-bosbIiMaHa.

OIIK-1.¥.1

119

Pacriosioxkurte crefyrole CreKTparbHble KIacChl 3Be3f] B TOPsifIKe
BO3pacTaHus abcooTHON Temmepatypbl:<br>A — 6esble 3Be31bl,<br>G
— kentbie,<br>M — kpacHbie,<br>0O - romybbie<br>Kcnonb3yiite B
OTBeTe 3aKOHbl M3/yuyeHusi abcoMOTHO uepHOro Tena. OObsicHUTe
M0JTyYeHHYH0 3aKOHOMEPHOCTh U3MeHeHUs 1iBeTa.

OIIK-3.Y.1

120

OObsicHUTe TIPUHLIMIT W3MEepeHHs TeMrepaTypbl Tejia C TOMOIIbIO
OTITUYECKOTO MMUPOMETpa.

OIIK-3.Y.1

121

Yto Ha3biBaeTCst BHEITHUM (hoTo3hdekTom?

OIIK-1.3.1

122

B kakux efunHuiiax cucteMbl CY MOYKHO M3MepsITh SHeprusi OTOHOB?

OIIK-3.3.1

123

MoxeT M BUAUMOe H3/yueHue BbI3BaTh (H0TO3¢h(deKT B IMacTUHe U3
MeTa/la, paboTa BbIxoja KoToporo paBHa 3.5 3B? OO6ocHyliTe CBOH
OTBeET.

OIIK-3.B.1

124

O0ObBsCHUTE NMpUYMHY BO3HUMKHOBEHHWA TOPMO3HOI'O PEHTIreHOBCKOI'O
H3/Ty4YeHus.

OIIK-1.3.1

125

OOmBsicHUTe, KaK 3Heprusi oToHa CBs3aHa C JJIMHOM CBETOBOM BOJIHBI.
OO0ocHy#iTe Balll OTBeT.

OIIK-1.3.1

126

@oToH ¢ gmHOM BofHBI A = 97,04 mM paccesizicss Ha HeTo/[BHXXHOM
3/1eKTpoHe Tof yriaom 6 = 90°. Tlpeanoxure criocod oripeeeHus
OTHOCUTEJTbHOTO  U3MEHeHWs  JMHbl  BOMHbI  (JOTOHA  TpHU
KOMIITOHOBCKOM paccesiHid. PaccuvTaiiTe ero Be/JIMYMHY B YKa3aHHOM
cnydae. KoMNITOHOBCKas /i/IiHa BOJIHBI paBHA 2,426 nm.

OIIK-3.B.1

127

OnwuiiTte, YTO TIpeZACTaB/seT coO0M aToM B paMKax Mojiend ToMcoHa.
Kakue 0CHOBHbIE He[JOCTaTKU JJaHHOW MOJZIe/n?

OIIK-1.3.1

128

ATOM BOZOpOZla HaxOJUTCS B OCHOBHOM COCTOSIHMM. KakoW J/IMHbI
BOJIHBI M3/TyuyeHWe MO’KeT WCITyCTUTh AaHHbIA aToM? OOOCHy#Te Balll
OTBET, UCMOJIb3Ys MOCTY/1aThl bopa.

OIIK-1.¥.1

129

B uem cocTouT rumnoTe3sa jie bpoiisi?

OIIK-3.3.1

130

OOBsiCHUTE, TIPH KaKUX YCJIOBUSX MUKPOUACTHULIBI TIPOSIBJISIFOT BOJTHOBBIE
cBoricTBa. [IpuBejuTe pUMepsl, OATBEP KAAOLe BOTHOBbIe CBOKWCTBA
YacTHLl.

OIIK-3.3.1

131

Byner nu TIpOSIB/ISATH BOJIHOBbIE CBOWCTBA (DyTOOMBHBIA MU TIpU
1ona/laHuM B BOPOTA LLIMPUHOM 7 M, eciii Macca Msiya 400 T., a CKOpoCTb
- 100 km/u? OTBeT 000CHOBATH.

OIIK-1.¥.1

132

KakoB ¢hur3nueckuii CMbIC/I BOTHOBOUW (PYHKIMHN?

OIIK-1.3.1

133

B uyem oT/MuMe CTalMOHADHOTO W HECTAL[MOHAPHOTO YypaBHEHUs
[Ipénnnrepa?

OIIK-1.3.1

134

CpaBHuTe [uHY BOJHBI fle bpoiins aas maprka maccor min = 0,2 T U
rpoToHa Macco mp = 1.67*107%7 Kr, UMeIOIIUX OJWHAKOBble CKOPOCTH
V.

OIIK-3.Y.1




135

Kakum 00pa3oM 3HEpPrusi «HyJ/IeBbIX Ko/iebaHW»  KBAaHTOBOT'O
rapMOHMUYECKOr0  OCLW/UIITOpA  CBfi3aHAa € COOTHOLIEHHEM
HeorpeesieHHOCTel [efizeHOepra?

OIIK-3.Y.1

136

HOC‘-II/ITaI‘/JITQ CKOJIBKO 3J/IEKTPOHOB MOXeT HaXOJAWTbCAd B OCHOBHOM
COCTOsSIHHMU B aTOMe.

OIIK-1.¥.1

137

[TocuuTaiiTe, CKO/JILKO 3/IeKTDOHOB B aTroMe, y KOTOPOTO LeJTMKOM
3amo/iHeHa BHelmHsisE 2p-000/0uka. ATOM Kakoro Bel[ecTBa HMeeT
TaKyH 3JIeKTDOHHYH KOHGUTYpaLyi0?

OIIK-1.¥.1

138

OueHuTe 110 TIOPSAKY BEJTMUYUHBI BpEMsI )KU3HU KBAHTOBOI'O COCTOSIHUS,
SHeprusi KOTOPOro XapakTepusyeTcsl pa3mbiBaHueM mopsigka AE = 0.1
3B.

OIIK-3.B.1

139

MukpouacTulia 3anepTa B 0JHOMepPHOW MOTeHIMa/TIbHOM siMe IIMPHHOM |
c OecKOHEUHBIMM CTE€HKAaMH W HAXOJWTCS B COCTOSTHUM C KBAaHTOBBIM
yucsiom n = 1. TlokakuTe, Kak OIpejenuTb KOOPAUHATBI TOYEK, B
KOTODBIX BepOSITHOCTb OOHapy)XUTb MHUKPOYACTHLy MaKCUMasbHa.
Hanpurte ux B yKa3aHHOM CJlydae.

OIIK-3.B.1

140

KakuM Mo>KeT OBbITb CIIMH YaCTHI], KOTOPbIe OMUCHIBAIOTCS CTaTHCTUKOM
®epmu-/vpaka? IIpyuBeauTe npuMepbl TAKUX YaCTHULI.

OIIK-3.3.1

141

O6"bHCHI/ITe, yeM OT/IM4aeTCd XdpdKTep  3dll0/THEHHA COCTOSTHUM

KBAHTOBOH cHCTeMbl hepMHUOHAMH U O030HAMHU.

OIIK-3.3.1

142

CorocTaBbTe CBOMCTBA CIIOHTAHHOIO 1 BBIHY>KAE€HHOI'O M3/IyUEHMs.

OIK-1.¥.1

143

[lpennoxkuTe  TeopeTndyeckoe  OOOCHOBaHWE, KAaK  W3MEHHUTCS
MPOBOJJUMOCTh  KPEMHHEBOro o0Opasija, eciM B Hero BHEJPUTh
HeOOoJIbIIIoe KOJIMYEeCTBO WHAWEBOW mpuMecH? BaneHTHOCTh KpeMHUs
paBHa 4, BaJIeHTHOCTb UHAUS — 3.

OIIK-3.B.1

144

OnwuimTe IPUHIMIT PabOTHI J1a3epa Mo TPEXYPOBHEBOH CXeEMe.

OIIK-1.3.1

145

Jlazep paboTaer MO TpPeXypoOBHEBOH CXeme. IJHEpPrusi OCHOBHOTO
cocrositusi E1 = -8 3B, sHeprus Bo30y>kaeHHOro coctosiHusi E2 = -5 3B,
SHeprus MetactabunbHoro cocrostHusi E3= -5.2 3B. Omnpegenure givuHy
BOJIHBI, HA KOTOPOW NIPOUCXOAUT paboyee U3yyeHue.

OIIK-1.¥.1

146

Uemy paBHa MoOJ/IIpHas TeIUIOEMKOCTb TBepJOro Tesa,
KJ/IaCCMUeCKOM TeOpuM TeryioeMKocTH [rosionra u Iltu?

COIJIaCHO

OIIK-3.3.1

147

OOmBsicHUTE, KaK KBAHTOBAasi TEOPHS TEIJIOEMKOCTH TBep/oro Tesa Jlebast
JIOTIOJIHSIET TEOPUIO TeTJIOeMKOCTH DUHINITeHHa.

OIIK-3.Y.1

148

Kakasi uactuija HasbiBaeTcsi  (oHOHOM?  KakuM  KBAaHTOBBIM

pacrpe/ie/ieHUeM OMKChIBAKOTCSI (POHOHBI?

OIIK-1.3.1

Bompocsr (3agaun) asist 3aueta / audd. 3auera mpecTaBieHbl B Tabauie 16.

Tabmwmiia 16 — Boripockl (3aaun) /s 3aueta / audd. 3auera

Ne [TepeueHs BompocoB (3afiau) AJis AuddepeHLMPOBAaHHOTO 3aUueTa Ko
n/n P P AL AL A PeHHup WH/MKaTopa
YueOHBIM I7TAaHOM He TIpelyCMOTPEHO
[TepeueHs TeM [I7sI BBITIOJTHEHHMST KYPCOBOTO TIPOEKTa/ KYPCOBOU pabOoThI TIpe/iCTaB/IeHbI B
Tabmumie 17.

Tabmwiia 17 — IlepeueHb TeM /1Sl BBITIOJTHEHHUSI KYPCOBOTO MPOEKTa / KYPCOBOM PabOTHI

Ne ri/m1

KYPCOBOM paboThI

[TprMepHbIli NepeueHb TeM [i7Isl BbITIOJIHEHUS] KyPCOBOTO MPOeKTa/

YueOHBIM IJIAHOM He MpelyCMOTPEHO




Bompockl /i1 TIpOBe/IeHHs] TIPOMEXKYTOUHOM aTTeCcTalid B BUJE TECTHPOBAHUS
ripe/icTaB/ieHbl B Tabsuie 18.

Tabmuia 18 — ITpumepHbIi lepeueHb BOMIPOCOB [Jisi TECTOB

No . Kop
[TprMepHbIii IepeyeHb BOMIPOCOB [/ TECTOB

n/n WH/JIMKaTopa

Kakasi OyzeT TpaeKTopusi y YacCTHLbl, ABWKYIIEHCS PaBHOMEPHO C

MOCTOSIHHBIM I10 BeJIMUMHEe yCKOPEeHHeM.

1) IIpsimast mHUA

1 | 2) JIunus ¢ meperubom OIlK-1.Y.1

3) ITapabosa

4) OKpY>KHOCTh

Otsert: 4

Onpepenure, Kakasi U3 Mpe/CTaBlIeHHbIX (PU3NUECKUX BeIMUMH HMeeT

eIMHULlY U3MepeHHs], COBMNAJaroLy0 C eJUHULIeN U3MepeHus CUJIbI.

1) Umnynbc

2 | 2) YckopeHue OIIK-1.3.1

3) Bec

4) YrnoBasi CKOPOCTb

Otsert: 3

Yrto npou3oigEéT nocsie abCco/MOTHO HEYTIPYroro yjapa 4acTHL] MaccamMu

m, = 4m, U C KUHeTUUeCcKUMH 3Heprusimu T, = 6T,. Uactuia c Maccou

m, JBUrasach BIIPaBO, a YacTHL[a C MacCOM M, — HaBCTpeuy YacTULle C

Maccou m;.

3 | 1) Yactuup! OyayT ABUraThCS BIIPABO OIIK-1.¥.1

2) Equnas yactuiia OyzieT ABUraThCs BJIEBO

3) YacTuiipl Oy1yT TIOKOUTHCS

4) Yactuupl O6yAyT ABUraThCs B IPOTHUBOIIO/IOXHbIE CTOPOHEI

OtBer: 2

[TpoaHanusupyiite, Kakoi OTBeT SB/SETCS IpPaBUIbHBIM Ha BOMNPOC:

«UeMy paBHa CyMMa BHYTPEHHUX CHWJ/, JEUCTBYIOLUX MEXZAY Te/laMu

3aMKHYTOW MeXaHUUeCKON CUCTEeMBI?»

1) 3meHeHHUIO HEPryUy CUCTEMBbI

2) Hymto

3) VI3MeHeHuI0 UMITYJIbCa CUCTEMBI

4) YCKOpEeHHIO LIeHTPa MacC CUCTeMbI

OtBeT: 2

Yro mpou3oiJer € MOMEHTOM WHepLMU CBHMHLOBOTO LIWJIMHZPA

OTHOCHUTEJIbHO OCH, COBMAJAloIleld C €ero reoMeTPpUYecKOd OChbIO

CUMMeTPUH, eC/IU LWIMHAP CIUTFOLIUTE B JUCK?

1) He usmenuTcs

2) YBemuuuTcs

3) Coxpanurcs

4) CtaHeT paBHbIM HYJIHO

OtBeT: 2

YKakuTe BepHyH 3alyCh ypaBHeHWs [UHAMMUK{ BpallaTe/lbHOro

J\BYDKEHUSI.

DM=Jw

6 |2)e=M/ OIIK-3.3.1

3)M=L-w?

4) L = r-p-sina

Otser: 2

OIIK-3.B.1

OIIK-3.B.1




YKakuTe, ueMy paBeH MOMEHT WHEPIIMM TOHKOro obpyya mMaccoil m u
paauycar.

1)J=m-1%12

2)J =m-1?/2

3)J=m-1?3

4)J =m-r?

OrtgeT: 4

OIIK-1.3.1

BribepuTe (¢pa3sy, COOTBETCTBYIOIIYIO TepBOMY 3akoHy HbrOTOHa:
«[TepBbiti 3aKk0H HblOTOHA yTBEp)KJaeT. .. »

1) ®akr cyijecTBOBaHUS aOCO/IFOTHOTO JABVKEHUS

2) CyiecTBOBaHMe MHEPLMA/IbHBIX CUCTEM OTCYETa

3) ®akT Cy1ecTBOBaHUSI HEMHepLMaIbHbIX CUCTEM OTCUYETa

4) ®axKT Cyl|eCTBOBaHUs MTPUHLUIIA OTHOCUTENIBHOCTH ["anunes

Otser: 2

OIIK-1.3.1

PaccuuraliTe BeMUMHY MOZY/Si MaKCHMalbHOW BeTUUMHBI YCKOPEHUs
TOUKHU, JBWKEHHEe KOTOPOM OMUCHIBAeTCSl YpaBHEHWEM X = 3cos(2t — )
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Otsert: 1

OIIK-3.3.1

10

Bribepute ¢opmysy, omnpezensiolyl0 BeIUUMHY (a30BOM CKOpPOCTU
BOJIHBI.

Duv=wk

2)v=k-v

3Jv=kA

v =wk

OtBerT: 4

OIIK-3.Y.1

11

PaccuuTaiiTe, ueMy paBHa paboTa KOHCEPBATUBHOW CHJIbI 110 3aMKHYTOM
TpaeKTopuH (1o Toukam 1, 2, 3u 1).

1) 3aBucHT OT yObUTH TIOTEHLIMAILHOW SHEPTUH

2) IlponoproHanbHa NpUpaLLeHUI0 KNHEeTUYeCKON SHeprUun

3) PaBHa Hy/110

4) 3aBUCUT OT CKOPOCTH JBU)KEHUS

Otsert: 3

OIIK-3.3.1

12

Kakas w3 nepeunciieHHbIX (PHU3UUECKHUX BeIMYMH HMMeeT pa3MepHOCThb
(xkr-m)/c??

1) MomeHT cubl

2) MoMeHT uHepLuu

3) MomeHT umnyJbca

4) Cuna

OtBeT: 4

OIIK-1.3.1

13

Korpa TaHreHnmaspHOe YCKOpeHMe paBHO HYJ/IHO, a HOPMaJbHOe
YCKOpeHUe MOCTOSIHHO, TO TaKoe [IB)KeHUe Ha3bIBaeTCH ...

1) PaBHOMEpPHBIM KPUBOJIMHENHBIM

2) PaBHOMepHBIM TIPSIMOJIMHEMHBIM

3) PaBHOYCKOpeHHBIM NPSIMOJIMHENHBIM

4) PaBHOMepHBIM BpalljeHueM

Otsert: 4

OIIK-1.3.1




14

Bribepure npaBubHbIA OTBeT. Kak M3MeHsieTcsi MOAY/Ib CKOPOCTH TIPH
MPSIMOJIMHEMHOM IBVDKEHUH, eC/IM 3aBHCUMOCTb TPOWJEHHOr0 TeloM
IyTH OT BpeMEeHH 3a/laHa ypaBHeHueM: S = 4 + 15t% + 37

1) Y6niBaer

2) Ilpoxoaut uepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTcs MOCTOSTHHBIM

Otsert: 3

OIIK-3.3.1

15

Kak BbIuMC/isieTcss MOMEHT UHepLMY MaTepuaabHOW TOUKHU?
1) J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J=m-r1?2

OTseT: 4

OIIK-1.¥.1

16

Kak cOOTHOCATCS MOMEHTBI MHePLIMU AUCKa Ja ¥ UUAuH/pa Jil, KoTopbie
HMMEIOT PaBHbIe MacChl U paJjuyChl?

1) Jo=Ju

2)Jo > i

3)Jon>2-Ju

4 Jn > Juy/2

Ortger: 1

OIlK-1.3.1

17

Haiizute oTHOIIIEHMe Mpou3BeeHHbIX paboT (A;/A,), eciu Ba JUCKa C
paBHbIMU Maccamu M paguycamu R, U R, (R; = 2R,) packpyuuBaloT u3
COCTOSTHUSI TIOKOSI [I0 O/IMHAKOBBIX yTJIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Otsert: 3

OIIK-3.Y.1

18

Kakoy yuéHblii co3zas CrierjiaabHy0 Teopuro oTHocutensHocTH (CTO)?
1) l'anuneii

2) DUHILTeHH

3) JlopeHr

4) bop

Otser: 2

OIIK-3.Y.1

19

BribepuTe ypaBHeHHe, ONMMCHIBAIOIIee TapMOHUYECKUe KoyiebaHusl.
1) x = 0,1-tg(2t2 + /6)

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

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

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

OtBeT: 2

OIIK-3.3.1

20

[IpoaHanu3upyiiTe, TpU KakOM YCJIOBUM B CHUCTEMeE, COBEpLIAoLen
BLIHY)KZIeHHbIe KojiebaHus, Oyzer Habmozatbcs pe3oHaHC (®, —
COOCTBEeHHas YaCTOTa,  — YaCTOTa BBIHY)K/IAIOIIEeH CUITbI)?

1) o >> o,

2) ® >,

3) o=,

4) 0w << w,

OtBeT: 3

OIIK-1.3.1




21

BribepuTte, Kakast (hr3nyeckast BeJIMUMHA U3MEHSIETCS 110/ BO3ZIeHCTBHEM
CWJIbI Ha TeJI0 COT/IaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MonsipHas macca

2) CKopocCTb

3) Macca

4) MoOMeHT UHepILur

Otser: 2

OIIK-1.3.1

22

BribepuTe, B Kakoil cucTeMe Tes TOJHBIE MOMEHT UMITy/IbCa OCTaeTCs
TTOCTOSTHHBIM.

1) 3amMKHYyTOM

2) HesaMKHYyTOH, Tle CyMMa MOMEHTOB BHYTPEHHUX CUJI paBHa HYJIHO

3) HesaMkHyTOH, T/le CyMMa MOMEHTOB BHEIIIHUX CHJI TTIOCTOSTHHA

4) He3amkHyTOU

Otser: 1

OIIK-1.3.1

23

Ykaxkure, paboTa Kakoi W3 TMEpPeUMC/IeHHbIX CHUJ paBHA HYJ/IO TIpH
3aMKHYTOW TPaeKTOPHUU JIBUKEHUSI Tesa.

1) Bsiskoro TpeHus

2) Cuibl TpeHUsI KaueHUst

3) TsiroteHus

4) Cunbl TpeHUSI CKOMbXXeHUsT

Otsert: 3

OIIK-3.3.1

24

YeMy paBHa BeJTMUMHA YCKOPeHUs] CBOOOJHOTO Ta/ieHus g Ha BLICOTe Hafl
TOBEPXHOCTBI0 3eMJ/IM, paBHOW paguycy 3emnu? BenuuuHy g BO/IM3U
MOBEPXHOCTH 3eMJTU MIPUHSATH paBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

OtBer: 2

OIIK-1.3.1

25

[TpoaHanu3upywTe, KaK N3MEHUTCS 11epro/, Kojie0aHHii MaTeMaTHueCcKoro
MasITHUKA, eC/Iv JI/IMHY ero rojpeca yBeJIMUUThb B 9 pas, a maccy rpysa —
YBeJIMUUTL B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuutcs B 4 pasa

3) YmenbluMTCA B 2 pasa

4) YMeHbIIUTCS B 4 pasa

Otser: 1

OIIK-3.Y.1

26

OreHuTe 3/71€KTPOEMKOCTb TIJIOCKOTO BO3AYIIHOTO KOHJeHcaTopa, eciu
paccTosiHie MeX]y ero o0KIaJkaMu yBeJquuuTb B 9 pa3, a o0sacThb
Mex1y 00K/aIkaMy 3a/TUTh AUCTUTMPOBAHHOW BO/IOM (€ = 81).

1) Ymenbmrcs B 4 pasa

2) YBenuuutcs B 4 pasa

3) YBenuuuTcs B 9 pa3

4) YBenuuutcs B 12 pa3

Otsert: 3

OIIK-1.¥.1

27

Ha3soBwurTe BelrjecTBa, KOTOpPbIe MPU OOBIUHBIX YC/IOBHUSIX MPAKTHUECKU He
TIPOBOJST 3/1eEKTPUUECKHM TOK.

1) ITpoBogHMKH

2) ITonynpoBoJHUKH

3) [natvHa

4) IA3neKTpUKU

Otsert: 4

OIIK-3.B.1




Kak HaripaB/ieHbl CH/IOBbI€ JIMHUY HAMPSDKEHHOCTH 371eKTPOCTaTUYeCKOr0
107151, CO3/IaHHOTO TOYEUHBIM OTPHULIATEe/IbHBIM 3apsioM?
1) 3akpyumBarOTCs BOKPYT 3apsijja

28 | 2) K 3apsigy OIlIK-3.B.1
3) 3aKpyuMBarOTCsI BOKPYT 3apsifia 0 4YaCOBOW CTpeJiKe
4) 3aKpyuMBarOTCsl BOKPYT 3apsi/ia MPOTUB YaCOBOW CTPEJIKU
Otser: 2
MoskeT /i1 YacTuIla UMeTh 3apsifi, BeJIMUMHA KOToporo B 1,5 pa3a 6o/biire
3/1IeMeHTapHOro 3apsza’?
1) MoxeT
29 | 2) Het, He MoXxeT OIIK-3.3.1
3) Mo>keT, HO TOJILKO €C/TU 3apsifi OTpUljaTeTbHbIN
4) Mo>XeT, HO TOJIbKO eCJIY 3apsifi NOJIOKUTEeIbHbIN
Otser: 2
UeMy paBeH NOTeHL{Ma/ 3/1eEKTPUYECKOr0 MOs?
1) IoTeHUManbHOM SHEPTUU eAUHUUYHOTO TOJIOKUTENBHOTrO 3apsifia Wiu
OTHOILIEHHIO [TOTeHLIMaIbHOW SHePruM K 3apsfy
2) Pabore cui mosis MO TepeMelleHHI0 eJUHUYHOTO T10JI0KUTETbHOTO
30 | 3apsiZia U3 JAHHOM TOUKU MOJsI B 06CKOHEUHOCTh OIlK-3.B.1
3) Cune, feiicTBytOLLel Ha 3apsi/]], IOMeLeHHbIM B IaHHYI0 TOUKY MOJIsI
4) KuHeTU4yeCcKoi 3Hepruy MpPOOHOr0 TOUEUHOTO eJUHUYHOTO 3apsiia B
JIAaHHOM TOUKe TI0JISI
OtBer: 2
Hanuimre dopmyiny 3akoHa Oma B guddepeHiiranbHou popme.
1)R=U/NI
31 | D R= QA OTTK-3.B.1
3)j=0E
4)R=P/1
Otsert: 3
Havigute  mpaBuibHOe — Has3BaHWe [yl BEKTOPHOM  CUJIOBOU
XapaKTePUCTUKU 3JIEKTPOCTaTUUeCKOI' O TI0JIS.
1) IToreHuwman
32 | 2) HanpsikeHHOCTb OIIK-1.3.1
3) Unpykuus
4) 3apsg,
Otser: 2
OueHuTe, KaKk U3MEHUTCSI CW/a 3JIeKTPOCTaTUYeCKOrO B3aWMOZENCTBUS
JIBYyX TOUEUHBIX 3apsifioB, eC/IM OJWH W3 HUX YMEHbIIUTh B 4 pasa, a
pacCTosIHUE MeXXJy HUMH YMEHbLIUTh B 2 pasa.
33 1) Y™menbmrcs B 8 pas OIK-1.3.1
2) YmeHbLIMTCS B 2 pas3a
3) YmenbiuuTcs B 16 pa3
4) He uameHuTcs
Otsert: 4
OueHuTe, Kak 3aBUCUT 3/€eKTpUYecKash MPOBOAWMOCTb MPOBOJHUKA OT
TIPUIO’KEHHOU K HeMYy Pa3HOCTH MOTeHLUaJIOoB.
1) IIpsiMmo mponopLOHANIBLHO
34 | 2) [IponopLoHaIbHO CTeNeHU OT Pa3sHOCTH MOTeHLUAIOB OIIK-3.3.1

3) [IponopijoHa/NbHO KBaZipaTy
4) He 3aBUCUT
OtBeT: 4




35

YKaxuTe (QU3MUECKYH0 Be/JMUMHY, KOTOpas HuMeeT Ty >XKe eJUHHLY
V3MepeHUs], UTO U HampsKeHue.

1) HarnpskeHHOCTB

2) [IpoBoAMOCTH

3) 31C

4) ConpoTHB/IeHHE

Otsert: 3

OIIK-3.3.1

36

Kak  HasplBaeTCcsi  Be/lMUMHA  HAaNpsDKEHHOCTH — MOJIS,  eC/H
HaMarHM4eHHOCTb  (eppomMarHeTHMKa  oOpaijaetcs B HyJdb U
HanpsDKeHHOCTB I10J1s1 HarlpasJieHa [POTHBOIIOJIOXKHO I10JI0, BbI3BaBLIEMY
HaMarHUuMBaHue?

1) 'ucrepesricom

2) KosprutuBHOU CHION

3) [Monsipuzaiueii

4) MarHuToIBWXYI1Lled CUI0N

Otser: 2

OIlK-1.3.1

37

OreHuTe, IO KAaKOW TPAeKTOPUHM OyZeT ABUTaThCs B MAarHUTHOM TIOJe
yacTulia, JieTsias C IMOCTOSTHHOM CKOPOCTBHIO BZOJIb JTUHUN MarHUTHOU
WHAYKLUA?

1) Okpy>XHOCTb

2) Ilpsmas

3) OBanoup

4) Dnnurc

Otser: 2

OIIK-1.3.1

38

B Kakux equHuLIaX U3MepsieTCsl HarpsUKeHHOCTh 3/IeKTPUYeCKOro Toss?
1) A/m

2) B/m

3) Kn

4) Tn

OrTBeT: 2

OIIK-3.B.1

39

YCTaHOBUTE COOTBETCTBHME MEXKJY MAaTephasioM TPOBOJHUKA U €ro
3JIeKTPOIIPOBOAHOCTHIO:

Matepwuain DJIeKTPOIIPOBOIHOCTE (0, 1/(OM-cM)
A) Metann 1) >10-15 - 10-10
B) IMonyripoBofHUK 2) 10710 -103
B) [Ins3/1eKTpUK 3) 104 - 108
OtBeT: 1-B,2-5,3-A

OIIK-1.3.1

40

OreHuTe, KaK COOTHOCSITCS YIJIbI Ma/IeHUsT O U OTPaXkeHUs () CBeTa?
1) o >>@

2)a>

3)a=0

Ha<o

OrTBeT: 3

OIIK-3.Y.1

41

[TpoaHanu3upyiTe, yeMy paBeH aOCOMIOTHBIN TOKa3aTesb MPeIOMIeHHS
cpefbl C [W3JEeKTPUYECKOM TNPOHULIAEMOCTbI0 € = 16 W MarHWTHOU
TIPOHULIAEMOCTBIO P = 1.

1) 1/32

2) 1/4

3)4

4) 1/16

Otsert: 3

OIIK-1.3.1




42

YkaxuTe siBjieHHe, KOTOpOe UMeHyeTCsl UHTepdepeHLieli BOJIH?

1) OrubaHue BoTHaMH TIPETATCTBUN

2) HanoxeHue [pyr Ha Jpyra BO/JH, WAYIMX OT KOIepeHTHBIX
HMICTOYHUKOB

3) Ork/iOoHeHHWe BOMH  OT  [EePBOHAYAJILHOTO  HaIlpaBJ/IeHUs
pacrnpoCcTpaHeHUsl NPy Nepexo/ie U3 OJHOW CpeJibl B IPYTYIO

4) 3aBucuMoCTb (ha30BOI CKOPOCTHU OT JJTUHBI BOJTHBI

Otser: 2

OIIK-3.3.1

43

[TpoaHanu3upyiiTe, KAKUM JIOJDKEH OBbITb yroJl TMajJileHust CBeTOBOTO JIyya,
YTOOBI OTPa>KEHHBIH JIyd COCTAaBJISI C TaZaroIuM yrom 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Otsert: 3

OIlK-1.3.1

44

OueHuTe ONTUYECKYHO JIMHY MyTH L U3 OfHOM TOUKU B JIPYTYIO, €C/IU
paccTosiHue MeXAy [ABYMsI TOUKAaMM TPO3PayHOM [IA37IeKTPUUeCcKOoun
cpenbl S = 4 M. TToka3zartens ripesiomyieHus cpeibsl n = 1,5.

1)5m

2)6m

3)7m

4H1lm

OtBer: 2

OIIK-1.¥.1

45

[nsi 0ObsICHEHUS] KAKOTO SIBJIEHUSI MOXKeT OBbITb WCTOb30BaH TIPUHIIUIT
['totirenca-®penens?

1) KorepeHTHOCTh

2) Judpakuys

3) [Monsipuzarius

4) KopnycKynsipHO-BOJTHOBOM /1yann3m

Otsert: 2

OIIK-1.3.1

46

[Tpoananu3upyiiTe, ueMy paBeH NePUOJ, pelleTKH, Koraa AU paKkLMOHHas
peutetka cogep>kuT 200 [ITPUXOB HA MUJIZIUMETP.

1) 100 mxm

2) 500 MKM

3) 200 MKM

4) 5 MKM

Otsert: 4

OIIK-3.Y.1

47

[TpoaHanu3upyiiTe  MHTEHCUMBHOCTb CBeTa IpU  HHTepdepeHLUH
O/IJMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOrepeHTHBbIX MCTOUYHHKOB B
TOUKe, B KOTOPO# pa3HocTh ¢a3 paBHa 2-m-N (N =0, 1,2, ...)?

1) 41

2) 31

3)I

4)0

Otser: 1

OIIK-3.Y.1




48

YTo W3 TMepeuruc/ieHHOTO SIB/SETCS OCOOEHHOCTHIO CHJ/IOBBIX JIMHHUMA
MarHUTHOTO MOJIS?

1) CrnoBble TMHUY MarHUTHOTO MOJIS1 BCEr/la 3aMKHYThIe

2) MarHutHble CUIOBble JIMHAM HAUMHAKOTCSI Ha MarHUTHBIX U
3aKaHUYMBAIOTCS Ha 3JIEKTPUUYECKUX 3apsi/iax

3) MarHuTHble CWIOBble JMHUM HAuMHAIOTCd U 3aKaHUMBAaKOTCA Ha
MarHUTHBIX 3apsax

4) MarHuTtHbele CWJIOBblEe JIMHUM HAUMHAKOTCSI M 3aKaHUYMBAIOTCS Ha
3/IeKTPUUECKUX 3apsiiax

Otser: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOJ, KakOW TIeoMeTpUueckoill (urypoii MoXKHO OIucaThb
TPAeKTODUIO [IBW)KEHUSl 3apsDKeHHOM UacCTULlbl, [BUTarOLIecs I0f
HeKoTOpbIM yrJioM (0° < a < 90°) K IMHUAM MarHUTHOW UHIYKLIWH.

1) OKpy>KHOCTb

2) IMapabona

3) 'uniepboiia

4) Cnivpanb

Otsert: 4

OIIK-1.¥.1

50

OrieHuTe CTereHb MoJispU3alyy P cBeTa, ec/i CBET Mpe/iCTaBsieT OO0
CMeCh eCTeCTBEHHOI'0 CBeTa C IJIOCKOIOJIIpHU30BaHHbBIM. IHTEHCUBHOCTD
MO/ISIPU30BAaHHOTO CBeTa B Jiyue paBHAa UHTEHCUBHOCTU €CTeCTBEHHOIO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OrTBeT: 3

OIIK-3.B.1

51

PaccuuTaiiTe 1oka3aTesib TIpe/IOM/IEHUs Bell[eCTBa, eC/id CKOPOCTh CBeTa
TIpU Tepexo/ie Jiyuya U3 Bo3ZyXa B HEKOTOpOe BeIleCTBO YMeHbIIW/Iach Ha
20%.

11,2

2) 1,25

3)0,2

4)2,2

OrTBeT: 2

OIIK-3.3.1

52

PaccuuraliTe yron Mexay ONTUYECKMMHU OCSMM TOJsipyU3aTopa U
aHanu3atopa. [Ipy TNPOXOXKAEHWM CKpelleHHbIX TMoJisipu3aTtopa U
aHa/M3aTopa UHTEHCUBHOCTh CBETAa YMeHbIIIW/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBeT: 2

OIIK-3.B.1

53

ITpoananu3upyuTe, Kak M3MEHUTCS BeJIMUMHA MarHUTHOM WHIYKLMM Ha
OCU JIJIMHHOTO COJIEHOW/A, eCid TOK B HeM YBeJWuuTbh B 4 pasa, a
IJIOTHOCTb HAMOTKY BUTKOB YMEHBIIUTh B 2 pasa?

1) YBenuuurcs B 2 pasa

2) YBenuuutcs B 9 pas

3) YmenbLuuTcs B 9 pa3

4) YMeHbIIUTCSA B 3 pasa

Otser: 1

OIIK-3.B.1




54

YKakuTe, Kakoe TeJI0 SIB/SIeTCs abCOFOTHO UePHBIM TEJIOM.
1) IMorsoijaeT Bce najatoiiee Ha HETO U3TyUYEHUE

2) OTpaxkaeT Bce najarolliee Ha Hero u3ayueHue

3) 3nyuaeT B peHTT@HOBCKOM Jihara3oHe

4) VI3nyuaeT B BUJMMOM JMania3oHe

OtBeT: 1

OIIK-1.¥.1

55

Y Kakoro 13 Tes OTpakaresibHasi CTOCOOHOCTh O/1M3Ka K HY/TH0?
1) Ipo3pauHoro

2) 3epKanbHOrO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-1.¥.1

56

OueHute, BO CKOMBKO pa3 yBeIMUW/Iach SHepreTMueckass CBETUMOCTb
abCOMIOTHO UepHOTro Tesa mpu ero Harpepanwu ¢ T, = 1000 K mo T, =
3000 K.

1) B 72 pa3za

2) B 81 pas

3) B 88 pas3

4) B 64 paza

Otser: 2

OIIK-3.¥Y.1

57

Bribepure, kKakas (opmysia Haubosiee TOYHO OIMUCHIBAET CIEKTPAIbHYIO
TJIOTHOCTb SHEPreTUYeCKOM CBeTUMOCTH abCOTIOTHO UepHOT0 Teia.

1) ®opmyna Pepmu-/lrpaka

2) ®opmyna bose-DiiHilTeiiHa

3) ®opmyna [1nanka

4) ®opmyna Panes-[IxuHca

Otsert: 3

OIIK-1.3.1

58

Kakoe usnyueHue sBJseTCs paBHOBECHbIM?

1) Anbda-, 6eta-, raMMa-u3TyUeHUst

2) TernioBoe u3nyueHue

3) JlazepHoe U3nyuyeHHe B BUJMMOM U MH(PAKPACHOM Auaria3oHax
4) TopMO3HO€e pEeHTTeHOBCKOe H3/lyueHne

Otser: 2

OIIK-1.3.1

59

YKaKUTe 3aKOH, KOTOPBIM OmpejieNisseT II0/IO)KeHHe MaKCUMyMa
W3y4yaTesbHOM CrOCOOHOCTH abCOMIOTHO YEepHOTo Tejia TPY 3aJaHHOU
abconroTHOM TeMmeparype.

1) 3akon Credana-bonbimana

2) IlepBbiii 3aKoH BrHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Otser: 2

OIIK-3.B.1

60

YkaxuTte (popmyy, orpeesitolyi0 SHePTH0 CBeTOBOT0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4 E=hv=hc/A

OTseT: 4

OIIK-3.3.1




[TpoaHanu3upyiiTe, KakK U3MeHSIeTCS CWa TOKAa HaChIIeHUs TIpU
¢doroadekre B cayuae yMeHbIlIeHHs] CBETOBOTO IIOTOKA Ta/jatoIlero
CBeTa MOCTOSIHHOM /IJTUHBI BOJTHBI.

1) YmeHnbl1aeTcs

61 OIlK-3.3.1
2) CHauana yMeHbIIIaeTCsl, 3aTeM YBeJIUUMBAETCS
3) CHauasia yBe/IMUMBaeTCs], 3aTeM yMeHbIIIaeTCsl
4) ChHauana ocTaeTcsi IOCTOSIHHOW, a 3aTeéM YMeHbIIaeTCs
Otser: 1
[IpoaHanu3upyiTe, UTO TPOU30UAET C KUHETHUYECKOW >SHeprueu
(hOT03/1eKTPOHOB, €C/I1, He MeHsIsl YaCTOThI MaZlatollero CBeTa, YBeIMUUTh
ero UHTEeHCHUBHOCTH B 2 pasa.
62 1) YmeHbImTCs B 2 pasa OIK-3.3.1
2) YBennuutcd B 4 pasa
3) He u3menurcs
4) YBenuuurtcs B 2 pasa
Otsert: 3
OueHvTe BeJIMYMHY KpacHOW rpaHulibl (oTosddexrta (B repuax) s
KaTo/|a, U3rOTOBJIEHHOT0 M3 BOJIb()pamMa TOIILMHOM 2 MM. KaTo/ MoKphIT
csioeM okcuia 6apusi. PaboTa BbIXo/ja 37IEKTPOHOB C MIOBEPXHOCTU KaToZa
paBHa 2 5B. IloctosiHHas Ilnmanka — h = 6,6:1073* [x-c. 3apsj
63 | 2/leKTpoHa —e = 1,6:10719 Ku1. OMK-1.3.1
1) 3,2:10%5 I'y
2)4,8-10"5 T'y
3)4,8-10"% I'y
4)4,8-108 I'y
Otsert: 1
Kakum 00pa3oM 3aBHCHT paboTa BBIXOZIa 37€KTPOHA C TIOBEPXHOCTH
KaTro/ja U3 KafiMusi OT YacCTOThI Ma/jarolllero ceera?
1) IIpsimo MpoIOpPLIMOHA/IBHO YacToTe
64 | 2) [IponopLOHaIBEHO YCKOPSIOLLeMY HarpshKeHUI0 OIlK-1.¥.1
3) [IponopioHanibHO KBaipaTy YacTOThI
4) He 3aBUCUT OT YaCTOThI
OtBerT: 4
[Mpoananmu3upyiite, Oyzer au Habmogatbcs  dorodddekr, ecau
TUVIACTUHKY W3 JIaHTaHa 00J/lyyaTh CBETOM C J/IMHOW BOJHbI 600 HM?
Paborta BbIX0/]a 371€KTPOHA U3 JIaHTaHa paBHa 3,3 3B.
1) ®oTo3ddeKT BO3MOXKEH, eC/Id KaToJ, HarpeTh A0 TemrepaTyphl 347 K
65 | 2) He Oyaer OITK-3.Y.1
3) @oro3ddeKT BO3MOXKEH, €cIu [JOMOJHUTeTbHO TIPWIOXKUTh K
T7IaCTUHKE YCKOPSIIOLYIO0 Pa3HOCTb ITOTEHL[Ma/I0B BeJIMUMHOM He MeHee 1
B
4) ®ot0o3¢deKT BO3MOXKeH C BePOSTHOCTHIO p ~ 0,5
OtBeT: 2
CpenaliTe BBIBOZ, O BeJMUMHE MHHHMAJIBHOTO OOpAaTHOTO HAarpspKeHUs,
MpU KOTOPOM TMOJHOCTBIO TIpeKpaljaeTcs (OTOTOK. YC/IOBHE: SHeprus
¢doroHOB paBHa 6,5 3B, a (hoTOKaTOZA W3rOTOBIEH W3 JIUTHS, paboTa
BbIX0/la KOTOPOro cocTasJjsieT 2,5 3B.
66 | 1)4B OIIK-3.B.1
2)9B
3)6,5B
4)2,5B

OtBeT: 1




67

OueHvTe, BO CKOJBKO pa3 [laBjieHMe  CBeTa,  [aJlarollero
TepHeHJUKY/ISIPHO  HeanbHO  3epKaJbHOM  TMOBEPXHOCTH, OOJIbIIe
JlaB/ieHHsT CBeTa, TMaJarollero TMNepreHJuKYy/IspHO HJealbHO YepHOU
TOBEPXHOCTH.

1)2

2)1

3)1,5

43

OrtBeT: 1

OIIK-1.3.1

68

OueHuTe, OT KaKMX BEJWYMH 3aBUCUT CWUla CBETOBOTO [aB/IeHUsl C
KBaHTOBOU TOUKM 3DEHUs:

A) Yucna ¢hbOTOHOB B CBETOBOM IyUKe;

b) OHepruu ¢oToHa;

B) Koadduimenrta orpakeHust MoBepXHOCTH.

HA,B

2)A,B,B

3)5,B

4H A, b

Otser: 2

OIIK-1.¥.1

69

[TpoaHanu3upyiite, B KaKUX 00/1aCTSAX CIEKTPa 3/IEKTPOMAarHUTHBIX BOJTH
BO3MO>KHO HabrozieHue 3ddekra KomrtoHa.

1) Bugumelii 1uara3oH

2) PapnopuanasoH

3) Teparep1joBbIi AMaria3oH

4) PeHTreHOBCKUIA [Marnia30H U raMMa-u3/iyueHre

Ortger: 4

OIIK-3.Y.1

70

Kakum 06pa3omM umnyabc GoToHA CBsI3aH C JIJTUHOMN BOJIHBI?

1) mriynibC npsiMo MPOTOPLIMOHAJIEH IJTUHE BOJTHbI

2) mnynbc mpsiMO MPOMOPLMOHa/IeH KBa[paTy J/IMHbI BOJTHBI

3) Nmrtyibc 06paTHO MPOTIOPIIMOHAIEH /IJTAHE BOJIHBI

4) VIMnynabC mpSIMO TIPOTIOPLIMOHA/IeH KOPHIO KBaZpaTHOMY OT JIMHBI
BOJIHBI

OtBerT: 3

OIIK-3.Y.1

71

B kakoii 00slacTU CrieKTpa 3/IeKTPOMAarHUTHOTO W3/IyUeHUs WMITYJIbC
(hoToHa UMeeT MUHUMa/IbHOe 3HaueHue?

1) NndpakpacHoe usnyueHue

2) TeparepijoBoe H3TyueHHe

3) PeHTreHOBCKOe U3/lyueHre

4) PagrousnyuyeHue

Otsert: 4

OIIK-3.B.1

72

[TpoaHanu3upyiite, Kakoe u3 TIpUBe/IeHHBIX BBICKa3bIBaHUN
MPOTUBOPEUYUT KBAHTOBOW TEOPUU CBETa.

1) 'HTeHCUMBHOCTh CBeTa He 3aBUCUT OT IJIOTHOCTH TOTOKAa (POTOHOB U UX
SHEepruu

2) CBeT MOXXeT M3/yuaTbCs W PaClpOCTPAHATHCS TOJBKO OTZAe/bHbIMU
MOpLMSMA — KBaHTaMU

3) KaxxgoMy M3 KBaHTOBBIX COCTOSTHWMM, B KOTOPOM HaXOAMUTCSI aTOMHasi
CUCTeMa, COOTBETCTBYeT Orpe/ie/ieHHbI yPOBeHb SHePTUU

4) [lna 4YacTUI[bl He MOTYT OBITb OJHOBPEMEHHO TOYHO W3MEpEeHbI
KOOpJMHAThl U UMITYJIbC

OrtBeT: 1

OIIK-3.B.1




73

YKaxuTe, B ueM 3aK/IF0UaeTCsl CMbIC/I [1epBOro rocrysiara bopa.

1) YTBepXzZeHHe O CyllIeCTBOBaHMM CTAallUOHApHBIX COCTOSIHUM, B
KOTOPBIX aTOM He H3/ly4yaeT U He MOIJIO|aeT SHepruun

2) Pa3HOCTb 3Hepruil AByX CTalMOHAPHBIX COCTOSIHUM paBHAa 3HEPryuu
W3/ly4aeMoro Wi MOorJiolaemMoro KBaHTa CBeTa

3) B atome 3/1eKTpPOHBI ABWKYTCS TI0 0pbrTaM, 6/TM3KUM K KPYTOBBIM

4) ATOM COCTOUT M3 TOJIOXKUTENBHO 3apsUKeHHOTO sijpa U OTPULIATeTbHO
3apsDKeHHBIX 37IeKTPOHOB

Otsert: 1

OIIK-1.3.1

74

Bribepute, kakoe M3 TIPUBEJEHHBIX HIKe BbICKA3bIBAaHMM TMPaBUIBHO
OTUCBHIBAeT CMIOCOOHOCTh aTOMOB K M3/TyUeHHIO U TIOTJIOLIEHUI0 SHEePTUH:
«ATOMBI MOTYT ...».

1) TlormouwjaTb M W3/My4yaTh J/MIIb HEKOTOPBIA [JUCKPETHBIA Habop
3HaueHUN SHepPruu

2) V3nyyath 1 Mor/omaTh M00y0 TOPLUI0 SHEepTuu

3) UznyuaTh MO0 AMCKPETHBIM HaOOp 3HAUeHUW SHEpruH, Jubo ooy
MOPLIUIO SHEPrUu

4) N3nyuats /00y MOPLMIO SHEPTHH, a MOTJIOLIATh JIUILb HEKOTOPbIT
Ortser: 1

OIIK-3.3.1

75

YKaxuTe, K KakOMy [Juara3oHy H3/Iy4YeHUs] OTHOCATCS Ilepexo/ibl W3
cepuu banbmepa B atrome Bogopoga?

1) TeryioBoe u3nyueHue

2) PeHTreHOBCKOe H3/1yuyeHre

3) l'amMma-u3nyueHue

4) Bupymblii cBeT

Otsert: 4

OIIK-1.¥.1

76

[MpoaHanu3upyiTe, Kak H3MeHW/Iach OSHEPrusi aToMa BOJOpOZA IpH
M3/Ty4eHUU UM (DOTOHA C AJIMHOM BOJHBI A = 4,86-1077 M?

1) YBenuuunace Ha 4,86 5B

2) YMeHblMaack Ha 2,55 3B

3) YMmenbluurnack Ha 4,86 3B

4) Yeenuuunack Ha 9,72 3B

OtBer: 2

OIIK-1.3.1

77

OreHrTe pa3sHOCTh YHEPTUil OCHOBHOTO U BO30Y>K€HHOTO COCTOSTHUS (B
3B). [laHo: 3/71eKTPOH B aTOMe Tepeliies U3 Bo30yXKIeHHOTO COCTOSIHUSI B
OCHOBHOe, U TIpU [JaHHOM Tiepexojie TPOW30LI0 u3ayueHue (OToHa C
JUTMHOM BOJIHBI 650 HM.

1) 0,4 5B

2) 1,95B

3)1,25B

4)2,2 5B

Ortger: 2

OIIK-3.3.1




Ykaxure, B uéM 3aKk/Ir04aeTcsl ruroTesa e bpouss.

1) JIrobble MUKpOUacTHIbl Hapsily C KOPHYCKY/sSPHbIMK 00s1a/latoT
BOJTHOBBIMM CBOWCTBaMU

2) AToM He MOXKeT cofiep)kaTh OoJjiee IByX 371eKTPOHOB, HaXOZSIIUXCS B
OJVHAKOBBIX CTAl[IOHAPHBIX COCTOSHUSX, OTpeJesisieMbIXx Habopom

78 | yeTbIpex KBaHTOBBIX UMCel OIlK-3.3.1
3) OpHOBpeMEHHO HEBO3MOXXHO C BBICOKOM TOUHOCTBIO 3a/aThb
KOODPZMHATHI U UMITYJ/IbC MUKPOUYaCTHUL{bI
4) DHeprus UCIyCKaeTCs U MOIJIOLAeTCs He HellpepbIBHO, a OTAe/bHbIMU
KBaHTaMU
Otser: 1
Beibepute yTBepxkaeHHe, Haubosiee TIPaBUJIBHO COOTBETCTBYIOLIee
runorese ae bporis.
1) MuKpouacTHULbl MOTYT MPOSIB/IATH BOJTHOBbIE CBOMCTBA
79 | 2) OneKTpoOMarHMWTHbIE BOJIHBI UMEIOT CBOKMCTBA YaCTHL] OIIK-3.Y.1
3) ¥Y Ka)KJ0M uacTHLIbI CYll[eCTBYeT aHTHUYaCTULla
4) Slnpo aTomMa COCTOUT U3 KBapKOB
Otser: 1
PaccuuTaiiTe A/iiHYy BOJIHBI [le Bpoiisig Ajisi 3/1eKTPOHa, ABMXKYILErocsi Co
ckopoctho 3,6 Km/c. Macca snektpoHa m. = 9,1:1073! kr, 3apspg,
371eKTpoHa e = —1,6-1071% K.
go | 1) 1.6wmim OIK-3.B.1
2)2,6 m
3) 201 um
4) 3,6 MKM
Otsert: 3
YKakuTe KOJIMYeCTBO 3HAUEHUM, KOTOPble MOXKeT IPUHUMAaTh MarHUTHOE
KBAHTOBOE UYWCJI0 M TIPU JAHHOM 3HaueHHWH OpOUTATBbHOTO KBAaHTOBOTO
yucha 1?
H2+1
81 2)31+1 OIIK-1.3.1
3)1-1
41
Otsert: 1
Ykaxure, uTo ornpeessieT rjiaBHOe KBaHTOBOE UMCIIO N?
1) DHepreTUuecKrie YPOBHU 3/IEKTPOHA B aTOMe
2) BennurHy MOMeHTa UMITyJ/IbCa /1€eKTPOHA B aTOMe
82 | 3) Ilpoekiuto op6UTaNLHOrO MOMEHTa UMITYJ/IbCa 3/1eKTPOHa Ha 3asiaHHoe | OITK-3.3.1
HaripaBJ/ieHHe
4) BelnurHy MOMEeHTa UMITY/IbCa 3/IeKTPOHA B 3aZJaHHOM HarpaB/ieHUN
OtgerT: 1
YKaxute, 4TO OrpezessieT MarHUTHOE KBaHTOBOE YMCJ/I0 M?
1) OpbuTanbHBIN MexaHUYeCKUii MOMEHT 3/IeKTPOHA B aTOMe
83 2) OHepruto CTalMOHAPHOT'O COCTOSTHUSI 3/IeKTPOHA B aTOMe OMK-1.Y 1

3) BennurHy MOMeHTa UMITyJ/IbCa 3/1EKTPOHA B 33/laHHOM HallpaB/eHU!
4) DHepreTvueckre YPOBHU 37IeKTPOHA B aTOMe
Otsert: 3




84

B yecth Koro Ha3BaH 3((eKT paciierieHnsi YpoOBHEl SHepruv atoMa BO
BHELIIHEM 3/IEKTPUUECKOM MoJie?

1) OuHIITelHA U e Xaaca

2) lItapka

3) OTTHHrCray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-1.3.1

85

Kak Has3blBalOT JMHUM B CIIeKTpe KOMOMHAIMOHHOTO pacCessHusi C
4aCTOTaMU, MeHbIIIMMH YaCTOThI [1aJarollero ceera?

1) OpaH)XeBbIMM CITyTHUKaMH

2) AHTUCTOKCOBBIMHU CITyTHHKaMU

3) CTOKCOBBIMU CITyTHUKaMU

4) AHTaroHMCTUYECKUMH CITyTHHKaMU

Ortsert: 3

OIIK-1.3.1

86

[MosicHuTe (hr3UUeCKUM CMBIC/T BOJTHOBOU (DYHKIWU.

1) BosiHoBasi pyHKLIMS MPOTOPLIMOHA/IbHA SHEPTUX YaCTULIbI

2) TIlpou3BeseHre BOJIHOBOM (PYHKIIMU HAa KOMILIEKCHO-COMPSDKEHHOe
BbIpa)KeHHe PaBHO TUIOTHOCTU BEPOSITHOCTU 0OHAPY>KeHUs UaCTULIBI

3) BonHoBasi ¢yHKIMsI 00paTHO TIPOMOPLIMOHANbHA JJIMHE BOJIHBI Jie
Bbpoiins

4) BosHoBasg (GyHKIMs TIpeAcTaB/iseT Co00W KWHEMAaTUUeCKUd 3aKOH
JIBIDKeHUs] MUKPOUacTHLIbI X = X(t) B HesiBHOM (hopme

OtBer: 2

OIIK-3.3.1

87

Bribepute BepHYIO (HOpPMYJIMPOBKY COOTHOIIEHUsI HEOTIpe/|e/IeHHOCTel
[etizeHbepra.

1) AE-At>h

2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

OIIK-3.3.1

88

YKaxkute, Kakue yacTULIbI IB/SIOTCS (PepPMUOHAMMU.

1) DnieKTpuUecKu 3apsKeHHbIe YaCTULIbI

2) OneKTpUYeCcKy HerTpaabHble YaCTULIbI

3) Bce vacTuipl € TOJTy1Ie/IbIM CITUHOM

4) DyieKTpUUeCcKU 3apshKeHHble YaCTHLIbI C L{eIbIM CLIMHOM
Otsert: 3

OIIK-3.3.1

89

Kak HasbiBaeTcsl TBep/ioe Tejlo, y KOTOPOro BajleHTHasi 30Ha MOHOCThIO
3aro0/IHeHa, 30Ha TMPOBOAWMOCTH — TOJHOCTHIO CBOOOJHA, a IIMPHHA
3arpelleHHOW 30Hbl Be/IMKAa I10 CPaBHEHWIO C SHEpruei TeIyloBOro
JBYKEHUs?

1) ITpoBogHUK

2) AusneKTpuK

3) INonynpoBogHUK

4) IpumecHbIH OTYTIPOBOJHUK

Otser: 2

OIIK-3.3.1

90

Kakyro pasmepHOCTb uMeeT nocrosiHHas [Inanka B cucteme CH?
1) x-c

2) x/c

3) Ix/m

4) x/>B

Ortsert: 1

OIIK-1.3.1




91

OueHuTe, KakoM CMBICJI MMeeT COOTHOLLIEHWEe HeOlpeZeleHHOCTeN
[efizenbepra [ 5SHePruMd YacTULIbI W BpeMeHU TipeObIBaHUS ee B
COCTOSIHUM C [JJaHHOM 3Hepruen?

1) DHeprus npsiMo MpONOpPLIMOHA/TIbHA BpEMEHU

2) OHeprust 06paTHO TIPOTIOPLIMOHAIbHA BpEMEHH!

3) OHeprus U BpeMsi MOTYT ObITh MU3MepeHbl OJ[HOBPEMEHHO CO CKOJIb
YTOIHO BBICOKOM TOYHOCTBIO

4) Uem Oosbllle  Heorpe/e/IeHHOCTb  SHEPTUM, TeM  MeHblle
HeoIlpe/leJIeHHOCTb BpeMeH!

Otsert: 4

OIIK-1.3.1

92

Kak Ha3bIBaeTCs COCTOsIHME 3/IeEKTPOHA B aTOMe, COOTBETCTBYIOILEe
MHUHUMaTbHOMY BO3MOXXHOMY 3HAaUeHUIO ero SHepruu?

1) Bo30y»xieHHOe COCTOsTHHe

2) MeTtacTabWibHOE COCTOSTHHE

3) OcHOBHOEe COCTOsIHHE

4) BaneHTHOe COCTOSIHUE

Otsert: 3

OIIK-1.3.1

93

B uem 3ak/toyaeTcst TyHHeIbHbIN 3¢ deKT?

1) B Bo/IHOBOM XapakTepe ABWXEHUs] MUKPOYACTHUILIbI B TIEPUOAUYECKOM
NoTeHLasne

2) B KOpmycKy/asipHOM TOBeJeHUM 37IeKTPOMAarHUTHOTO W3/TyueHusi Mpu
TPOXO’KJEHUU ero yepe3 y3Koe OTBEPCTHE

3) B HaxoXK[eHUM YacTHULbl Cpa3y B HECKOJILKMX TOYKaxX IMPOCTPAHCTBA
O/IHOBDPEMEHHO

4) B npoxoxjeHM MUKPOYACTHIIbI Uepe3 MOTeHI[Ua/IbHbINA Oapbep, Korja
9HepTHs YaCTULIbI MeHbIIIe BICOTHI 3TOr0 Oaphepa

OtBerT: 4

OIIK-3.3.1

94

Kakvie nmo/Br>KHbIe UaCTULbl UM KBa3WYaCTULbI SIB/ISIOTCS HOCUTEISIMU
3apsifia B IOJIYIIPOBOJAHUKAX?

1) BneKTpoHbI

2) ITpoToHBI

3) DJIeKTPOHBI U JBIPKU

4) Nonsl

Otsert: 3

OIIK-3.3.1

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

Tabsmiia 19 — ITepeueHb KOHTPOJILHBIX paboOT

Ne /1 [TepeyeHb KOHTPOJIbHBIX paboT

Kunematuka

duHamunka

3aKOHBI COXpPdHEHUSA B MEXdHHKE

OCHOBBI CHEHH&HLHOﬁ T€OpHH OTHOCHUTE/IbHOCTHU

["apMOHHUECKHe Kojie0aHHsI

BosHOBBIE TPOL1ECCHI

DJIEKTPUYECTBO

MarseTtusm

BosHoBag ontuka

KBaHTOBAag omnTHKa

du3uka aroma

N T
NlRs|eleN|o|usw|N |k

KBanToBas MexaHUKa




10.4. MeToauyecke  MaTrepuasbl,  OMpeJessiol[Me  TpOLeAypbl  OLIEHUBaHUS
VH/VKATOPOB, XapaKTepu3yIol[uX I3Tanbl (OPMHUPOBAHUS KOMIIeTeHLUM, CO/lep)KaTcsi B
JIOKaMbHBIX HOpPMaTHBHBbIX akTax [YAII, persiaMeHTUPYIOIMX TIOPSJOK U TIpoLeaypy
TIPOBE/IEHUST TEKYIIIETO KOHTPOJISI YCIIEBAaeMOCTH U TIPOMEXKYTOUHOMN aTTecTal[iuu 00ydJaroIuxcst
I'YAIL

11. Metoauueckue yKa3aHuUs it 00yUarOIUXCs TT0 OCBOEHHIO TUCLIATIIUHBI

11.1. Meroauueckre yKa3aHHWs [yid OOyUarol[UXCs TI0 OCBOEHHWIO JIEKIIMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHUe JIeKI[MOHHOTO MaTepuana — JIOTUYeCKd CTPONHOe, CHCTEMHOE,
ryboKoe U sICHOe W3/IoKeHHe yueOHOro marepuana. Ha3HaueHHWe COBpPEMEHHOW JIEKIMU B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJYYMTb BCHO MH(GOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJ0B HAyuyHOrO TI03HAHUS, HOBEWIIIMX
JOCTI)KEHUM Hay4YHOM MbICM. B yueOGHOM miporiecce JieKI[Usi BHITIOSHSET MEeTO/0I0TMUecKyto,
OpPraHU3alMOHHYI0 U UH(POPMAaIMOHHYI0 GYHKIMU. JIeKiys pacKpbiBaeT TIOHATHUWHBINA arrapar
KOHKpeTHOW 00siacTv 3HaHus, eé mpoOseMbl, AaeT IieJbHOEe TMpe/CTaBlieHre O JUCLUILIVHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[InaHupyeMble pe3y/IbTaThl DU OCBOEHUM 00YYarOIIMMKCS JIEKIIMOHHOTO MaTepHaa:

- [OMyyeHWe COBpPEMEHHbIX, IIeJIOCTHbIX, B3aWMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OTpe/iesisieTCsl 11eJIeBOM YCTaHOBKOM K KaXk/10l KOHKPeTHOH TeMe;

- TIOJIyueHHUe OIbITa TBOPUECKOW PabOThl COBMECTHO C Mpero/iaBaTesiem,;

- pa3BuThe TMpo(decCHOHa/NBLHO-Je/IOBBIX  KauecTB, J/OOBM K  TIpeaMery U
CaMOCTOSITeJTbHOTO TBOPUECKOTO MbIIIIEHHSI.

- TosiBJieHHe HeoOX0AUMOT0 MHTepeca, HeoOX0UMOr0 /11 CAMOCTOSATeTbHOM PabOoTHI;

- [OoMy4yeHWe 3HAaHUM O COBPEMEHHOM YDOBHE pa3BUTHs HAyKU U TEXHUKA U O
TIPOTHO3€ UX Pa3BUTHS Ha O/ KalIlve robl;

- HAY4YMTbCsl METOAUYecKH o0OpabaThiBaTh Marepuasn (BbIAENATh TJIaBHbIE MBICIA U
TOJIOYKeHUsI, TIPUXOAUTb K KOHKDETHbIM BBIBOZAM, TIOBTOPSITh WX B  Pa3/UUHBIX
¢dbopmyMpoBKax);

- TIoJIlyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U MOHSTHH.

JIeKI[MOHHBIM MaTepual MOJKeT COTMPOBOXKAATHCS — JeMOHCTpal[iell ClIalJjoB |
WCTIOb30BaHWEM Da3/aTOYHOTO MaTepuajia IIpU TIPOBeJleHMM KOPOTKUX JUCKYCCHH 00
0COOEHHOCTSIX TIPUMEHEHHsT OT/e/TbHBIX TEMATHK T10 JUCLIUTIIUHE.

CT|2§ZKTy|Qa npeaoCTaB/IeHWA JTEKITMOHHOIO MdTepHdJjid.
- JIEKIIWUU I10 pa3fejiaM COIJidCHO Tabmn. 3 u TéMdaM, COI'JIaCHO Tab. 4.

11.2. MeToauueckre yKa3aHUsl [Ji OOy4YarolMXCS TI0 TMPOXOXKAEHUIO TMPAKTUUYeCKUX
3aHATHH
[TpakTHyecKoe 3aHsITHe SIBSIETCS OJIHOM W3 OCHOBHBIX (DOPM OpraHM3aliu yueOHOTOo
TpoLjecca, 3aK/IFOUArOIIasiCsl B BBITIOJTHEHUH 00yUarol[UMUCS T10/] PYKOBOZCTBOM ITPETo/[aBaTe st
KOMILIeKCa Y4eOHBIX 3aJlaHUll C 1[e/Ibl0 YCBOEHHMsI HAyYHO-TEOPEeTHUECKUX OCHOB YueOHOH
JUCLIMTUTAHBL, IPUOOpeTeHs] yMeHU U HaBbIKOB, OTbITa TBOPUECKOU JiesITe/TbHOCTH.
[le/ib0 PaKTHUUECKOTO 3aHATHS ZJisi 00yYalolerocs siBsieTCsl MPUBUTHE 00YYarolUMCst
YMEeHU# 1 HaBBIKOB TIPAKTUUECKOM [IesITe/TbHOCTH T10 MU3y4aeMO AUCLUTUIHE.
[TnaHupyeMble pe3y/bTaThl TPU OCBOEHUU 00YUarOIIMMCS IIPAKTHUECKUX 3aHSITHIA:
- 3aKpervieHue, yrayOsieHWe, paclidpeHHe W [eTajv3alusi 3HAHUW T[pPU  pellleHur
KOHKPETHBIX 3a/1ay;
- pa3BUTHE T03HABATEbHBIX CTIOCOOHOCTEM, CaMOCTOSITe/TbHOCTH MBIIIUIEHHS, TBOPUECKOMH
aKTHUBHOCTH;
- OBJa/leHMe HOBBLIMM MeTO/laMH W MeTOJUKaMH H3yueHUsi KOHKPeTHOW yueOHOMU
JACLIATITUHBI,



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

- obecrieyeHre PpaIMOHAIBHOTO COYETAHUS KOJIJIEKTUBHOM W WHAWUBHUYyalbHOW (GopM
o0OyueHwusl.

TpeboBaHus K MPOBeIEHNIO MTPAKTUYECKUX 3aHATUN

Metoguueckre ykasaHusl 10 OpraHW3allid U IPOBEJIeHUIO0 IPAKTUUYeCKWUX 3aHATUM, 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.IM., Kotmkos E.H., Kpektynosa WN.II., JlaBpoBckas
H.IL., JlutBunoBa H.H., HoBukoga FO.A., [TepymmnHa M.O., I1pununko B.K., Tepewjenko I'.B.,
Xonopunos A.H., Lapes F0.H., lludpun b.®. SnekrpruuectBo. Marretusm. Ontrika: cOOPHUK
3agau. — CI16.: T'YAII, 2019. — 78 c.

3. Anzpee B.M., Kosanenko MN.U., KomnbuibjoB A.B., Kotiukos E.H., JlaBpoBckas
H.II., ITepeymmna M.O., ITonos [I.A., IIpumunko 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 TI0 TIPOBE/IEHWI0 KOHTPOJIBHBIX paboT Ha TpPaKTUYeCKHX
3aHSATUSIX COZIepP)KaTcsl B CAefyHOIIMX YyueOHBIX TOCOOUsiX, Tpe/CTaB/leHHbIX B Oub/IMOTEKe
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., TIlpomkmn C.C. Mexanuka. KonebGaHusi ¥ BOJHBI.
TepmoguHamuKa: cbopHuk 3azau. — CI16.: TYAITL, 2024. — 67 c.

2. EropoB M.IO., KoBanenko W.U., JlaBpoBckas H.II., HoBukoBa FO.A., TepeleHKO
I'.B., lluppun b.®., Lape FO.H. DnekTtpomarHeTu3Mm. BosiHoBast onTrka: COOpHUK 3ajau /st
KOHTPOJIBHBIX paboT 1o ¢usuke. — CI16.: 'Y AT, 2024. — 54 c.

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

11.3. Metoauueckure ykasaHUs [ijis 0OyuyaroIMXCsl T0 BBITIOJTHEHUIO J1ab0paTOPHBIX
pabor

B xope BbinosiHeHUs1 J1abopaTopHbIX paboT oOydYaroLuiics [J0o/bKeH yriayoutbs |
3aKpernuTb 3HAHUS, TPAaKTUYeCKre HaBBIKH, OBJAJIeTh COBPEMEHHON METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOM XapaKTepUCTHUKOM 0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT W3 KCIIePUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOINPUSTHH.

BeimosiHeHre /1ab0paTOPHBIX pabOT 00yYarOUUMCS SIB/ISIETCS HEOTbeM/IEMOM UaCThIO
W3yueHUsl [UCLIMIUIUHBI, Orpefie/isseMOi yueOHbIM II7IaHOM, W OTHOCUTCS K CpeJCTBaM,
o0ecrieunBarOIIM pelleHre CJIeIyIOIX OCHOBHBIX 33/la4 00yUaroiierocs:

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

- 3aKpervieHWe, pa3BUTHE M [JeTaau3aliis TeopeTHYeCKUX 3HaHWUM, TOyuYeHHbIX Ha
JIeKLSIX;

- TIoJiyyeHHe HOBOM MH(OpMaLMK 110 U3yYaeMou JUCLIUTIIVHE;

- mipuoOpeTeHHe  HABBIKOB  CaMOCTOATEJIbHOM  paboTel  C  ylabOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3ajanue ¥ TpeOOBAHUA K MTPOBEIEHUIO J1a00paTOPHBIX PaboT




MeToanueckie yKa3aHUS TI0 BBINTOJHEHUIO J/1ab0paTOpHBIX PpaboOT TpHBeJEeHbl B
C/lefyIoMX Mocobusix, umeroluxcs B 6ubmioreke I'YAIl B HareyaTaHHOM UM 3/1eKTPOHHOM
BUJIE!

1. B. M. Anapees, M. 1O. Eropos, U. . Koanenko, A. B. KonbiibLos, E. H. KoTimukos,
N. I1. KpektyHosa, H. II. JlaBpoBckas, FO. A. Hosukosa, [I. A. ITonos, B. K. ITpunurnko, I'. B.
Tepemienko, FO. H. Llapes, b. ®. HIudpun // KBantoBas ¢u3vka: nab. npaktukym / [Tog o6,
pen. A. B. KombibiioBa. — CI16.: TYATI, 2021. — 90 c.

2. U. N. KoBanenko, H. I1. JlaBpoBckasi, H. H. JIutBu. HoBa, I'. JI. ITnexotkuHa, /. E.
[Morapes, B. K. IIpumunko, FO. H. apes, b. ®. ludpun // Mexanuka. Koysebanust # BOMHBI
MonekynsipHasi (u3uka: nabopaTopHblii mipaktukym / mop pen. U. U. Koanenko. — CII6.:
I'YAIL 2014 - 132 c.

3. A. B. KonbuibrioB, E. H. Kotmmkos, H. II. JlaBpoBckasi, FO. A. HoBukoBa, B. K.
[Mpununko, I'. B. TeperieHko // DeKTpUUeCTBO M MarHeTu3M: 1ab. MPakTUKyM / 1of, pef. A. B.
KombisijoBa. — CI16.: T'YATI, 2021. — 103 c.

4. Kotmukog, E. H. // BonHoBas ontrka: yue6.-meToz. rocobue / E. H. Kotmkos, FO. A.
HoBukoga, I'. B. Tepetienko / nof pez. Kotnukosa E. H. — CI16.: 'YAITI, 2019. — 118 c.

5. E. H. Kotnukos, U. I1. KpektyHoBa, H. I1. JIaBpoBckas, FO.A. HoBukosa, A. H. Tponux
// BOJITHOBAS OITTUKA. JlabopaTopHbiii paktukyM. — CI16.: 'Y AII, 2013. — 68 c.

6. HoBukoBa, FO. A. / Kunematvka v [UHaMHKa JBWKEHUS] MasiTHUKOB: J1abOpaTOPHBIi
npaktukym / FO. A. HoBukoga, I'. B. Tepeienko. — CI16.: T'YAITI, 2023. — 73 c.

[TpoxoxeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS] B CTPOTOM COOTBETCTBUH C
YTBEeP)KIEHHBIM KaleHZapHbIM TI71aHOM. Ha Kaxyr sabopaTopHyt0 paboTy OTBOJAWTCS He
MeHee [ByX 3aHATUM: T[lepBoe IIOCBSIIeHO TPOBeJeHNUI0 SKCIIepUMeHTa U I10/Iy4YeHHIO
SMIOUPUYECKUX JlaHHBIX, BTOpPOe — 3aljuTe TMOJrOTOB/JeHHOro oTueta. OdopmieHHe oTyeTa
OCYIIIeCTB/ISIETCSI 00YYaIOIIMMCS BO BHEAYAUTOPHOE BPeMsl.

o Hauama paboThl B 1abopaTopuu 00yJarOIUMCsl He0OXOAUMO TMPOUTH UHCTPYKTaXK 10
TexHUKe 0e30rmacHOCTH C o0si3aTenbHOM (uUKcarell [JaHHOrO (pakTa B BHAE TIOAIHICH
o0yuaro11erocsi B COOTBETCTBYIOILIEM >KypHaJle.

[lonyck K BBINOJIHEHUIO 3KCIIEPUMEHTa OCYLIeCTBJISIeTCSl IIperofiaBaTesieM B XO[e
ycTHOro cobece/joBaHusl, 1]eJIbI0 KOTOPOTO SIB/ISIeTCSl TIPOBepKa T'OTOBHOCTH 0OO0yuarolerocs,
BK/TIOUAOI[asi 3HaHWEe TeopeTHUecKoil 0a3bl, MOHWMaHWe Lie/iel WMCCIef0BaHus, TPUHLIMTIOB
paboThl U3MepUTeNbHbIX YCTAaHOBOK M METOJUKH TIPOBe/leHUsl 3KcriepuMeHTa. [losyueHHbIH
JOTTyCK OTMeuaeTCs Mpero/iaBaresieM B )KypHase.

@dukcalusi  SKCIepUMEeHTalbHbIX  [JaHHBIX  OCYLLECTB/SETCS  WUCK/IIOUUTE/NbHO B
VH/IMBU/yalbHbIA NIPOTOKO/ (Ha /mcTe gopmara A4). BeJieHre KOJ/IIEKTHBHBIX POTOKOJIOB He
JloMycKaeTcsl. 3aroiHeHre NIPOTOKO/1a OCYLeCTB/ISIeTCSl PYUKOM (11apUKOBOM, KalmW/UIIPHOU UK
resieBoi). Vcronb3oBaHye KapaHzalla [JOoMyCcKaeTcsl UCKIHUUTETBHO [J1s1 TOCTPOeHus: rpaMKoB
u cxeMm. [lo 3aBepleHMH SKCIIePUMEHTa TIPOTOKOJ TIOJJ/IeXXUT 00si3aTe/lbHOW TIpOBepKe
rperiofiaBaTesieM C MOC/IeyHOIIUM ITOJTyYeHHeM ero MO ITUCH.

CrpykTypa ¥ hopMa oTuéta 0 1a00paTOpPHOI padbore

[ToAroTOB/IEHHBIA OTUET MOJJIEXKUT OUHOM 3all[UTe Ha C/IeZYHOIIEM IOC/e TMPOBEeIeHHS
9KCriepuMeHTa 1ab0paTOPHOM 3aHATHM. Kaxk[blii OTUET [O/DKEH B 00s3aTe/IbHOM TIOpSi/IKe
Cofiep>KaTh CJIeIYIOIINe Pa3/iesibl:

1. Ilenp paboTbl. DOPMYIHUPYETCS B CTPOTOM COOTBETCTBUU C yueOHO-METOUUECKUM
rocoouem.

2. OnucaHWe 3KCIepUMEHTaNbHOM yCTaHOBKH. IIpMBOAMTCS KpaTKas (yHKLMOHAIbHast
WY 3/1eKTpUYecKast cxeMa (0e3 fieTanv3aliii BHEITHero BUzia MpubopoB).

3. PacuétHele (opMy/sbl. YKa3blBalOTCI W HYMEPYIOTCS BCe MaTeMaTHUecKue
BBIPa)KEeHUSI, UCTIOb3yeMblie /i1 00pabOTKM IMIMMPUUECKUX JaHHBIX W3 MPOTOKOJIa MU3MEePeHHH.
ITpomMe)KyTOuHble MaTeMaTHUeCKHEe BbIBOZBI He TMPUBOAATCA. DOpMyJibl, WUCTOMb3yeMble st
BBIUMCJIEHUS TTOTPELITHOCTEM, B 9TOM pa3/ie/ie TakKKe He YKa3bIBArOTCS.




4. PesynbraTel U3MepeHWM U BbIYMC/IEHUWM. B [aHHOM pasfene NpUBOAATCS BCe
IMITMpUYeCcKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TaK)Ke pacueTHbIe
3HaueHWs, TOJIyyeHHble MPU COCTaB/IeHWU OT4éTa. PekoMeHyeTcsl CHCTeMaTH3MpOBaTh UX B
BHU/ie Tabaull ¢ cob/Tr0/ieHreM TpaBu/l OKPYT/IeHUs U yKa3aHUeM 3Havalux [udp.

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

6. BbluncsieHre TOTpeIIHOCTel. YKa3biBalOTCs (OpMysbl il pacueta abCOFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUUYeCKMX U C/IyUalHbIX MIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[TpuBofATCS pe3yabTaThl U MPUMeEPHI BBIUMC/IEHHUS NTOTPELIHOCTeN JJ11 NICKOMBIX Be/TMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWIUMETPOBOM Oymare Wi C
WCII0/Ib30BaHMEM  CITELIMaTM3UPOBAaHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoi Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObITh TMPOHYMEpOBaH U
noanvcad. O6s3aTelbHBIMU TPeOOBaHUSMU SIBJISTFOTCS:

- TIOAMUCH ocel (C yKa3aHHWeM e[JUHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

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

- oToOpakeHHe JOBEPUTE/IbHBIX UHTEPBAJIOB (TTOTPEITHOCTEMN) /IS OJJHON W/IH HeCKOTbKUX
TOYeK.

8. 3akmoueHne W BBIBO/BL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMMChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C YYéToM norpemHocTeid. OcCylecTB/seTcs
CpaBHeHHe TIOJNlyUeHHBIX JaHHBIX C TaOJMUHBIMA (CIIPABOYHBIMK) —3HAUeHUSMH WU
TEOpeTUUeCKUMU pacueTamMd. [IpM HaauuMyd 3HAUUTENbHBIX PACXOXKJEHWM TPUBOJUTCS
¢usrueckoe 0060CHOBaHMe WX TPUUMH. EC/M pacyéTel MPOBOAWINMCH PasHBIMU METO/aMH,
HeoOXO/IUMO /IOTIO/THUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMH. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBIIEHHOM 1€/ pabOTHI.

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHO# pabore

Otuétr o nabopaTtopHOil paboTe TpejOCTaB/seTCs B MUCbMEHHOM BH7e, 00si3aTesbHO
COTIPOBOJKZAETCST  TIPOTOKOJIOM W3MEPEHWH, TIOANMCAHHBIM TIperojilaBaTesieM, a TaKxkKe
HarleyaTaHHBIM TUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHuM JOKeH Co/lepKaTh:

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

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npeniofaBare’is;

- CBOAHYIO  TaO/iWIly TeXHHUUECKUX  XapaKTePUCTUK  WCIO/b3yeMbIX  TPUOOPOB
(HaumeHOBaHWe, pabouMii /uana3oH, K/lacC TOUHOCTH, 1jeHa JesieHusi, mpubopHas
MOTPeLIHOCTb);

- 3auKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHUH;

- JIaTy TIPOBe/IeHUs] SKCIIEPUMEHTA U JIMYHbIe TTO/IMCH TPero/iaBaTtesis U 00yJaroIerocs.
[TpoTokos 6e3 MoAMUCH TIperoiaBaTeisi MPU3HAeTCsl He/leCTBUTeTbHBIM.

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

- HaUMEHOBaHWe AUCLWIIVHbI;

- TIO/THOe Ha3BaHWe U HOMep PabOThI B COOTBETCTBUH C yueOHO-MeTOJUUeCKHUM TI0COOHeM;

-  ®.U.O. nperniogaBaTtens u 00yuarorerocs,

- HOMep yueOHOU TPYIIIbI;

- JlaTy 3allUThI.

11.4. MeToauueckye yKa3aHus /st 00yUaroUXCsl TI0 MPOXOXKIAEHUIO CaMOCTOSITe/TbHOM
paboThI



B x0/1e BBITIOJTHEHUSI CaMOCTOSATE/ILHOW pab0Thl, 00OyUarOIIUIACS BBITIONHSET paboTy 1o
3alaHUI0 M TIPM MeTOJMUeCKOM PYKOBO/ICTBe TperojjaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

st obyvaroumxcsi 1o 3a04HON (opMe 0OyueHUsl BBITIOJIHEHWE KOHTPOJIBHBIX PabOT
SIBJISIETCSI 37IEMEHTOM TeKYI[ero KOHTPOJISl YCTIeBaéMOCTH M CAMOCTOSITeTbHOW pabOoThI.

B mpoljecce BBITIOJIHEHHSI CaMOCTOSITE/IbHOM PaboThl y oOyuaroierocsi popMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOpPOe MO3BOJISIeT eMy pa3BUBaThb YMEHUs
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecreurBaeT BBICOKHIA
YPOBEHb YCII€BaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT TIOYYUTh HABBIKA TOBBIIEHHUS
1po(eCCHOHATBHOTO YPOBHS.

MeTouUeCKUMHM ~ MaTepvasiaMi,  HalpaB/sIOIMIMMUA  CaMOCTOSITeJIbHYIO  paboTy
00yUaro[uXcs SBJISIOTCS:

- yueOHO-MeTO[UUeCKUI MaTepuaJ Mo AUCLIUIIIVHE;

- MeToJWuecKUe YKa3aHHs T0 BBIIOJTHEHHUIO KOHTPOJIbHBIX PaboT;

- MeToJHMuecKHe yKa3aHHs IO BBITIOJTHEHHIO 1ab0paTopHbIX pabor.

11.5. MeTtoanueckre yKa3aHUSI [y OOydYarOIUXCsl 10 TIPOXOXKIAEHUIO TeKYIIero
KOHTPOJIsI yCIIeBaeMOCTH.

TekymMid KOHTPOJIb YCIIeBaeMOCTH TpeJyCMaTpvBaeT KOHTPOJIb KayecTBa 3HaHUU
00yuaroIMXCsl, OCYLeCTB/IsieMbIii B TeueHHWe CeMeCTpa C Lie/ibl0 OLeHMBAHHUSI XOZa OCBOEHUS
JVCLIUIIVHBL.

K ocHoOBHBIM (hopMaM TeKyIllero KOHTPOJ/Isl OTHOCSITCS: YCTHBIM OINPOC Tpero/iaBaTesnem
Ha JIEK[JMOHHBIX WM TIPAKTUYECKUX 3aHATHSX, 3alljUTa OTYeTOB MO0 sabopaTopHbIM paboTtam.
MepornpusiTie TeKylero KOHTPOJ/Sl MPU3HAETCsl YCHELIHO TMPOWJEeHHbIM MpPU YCIOBHUW Cllaudd
oOyyJaromyMcs Ha MOMEHT TIpOBe/leHUsI TeKYI[ero KOHTpOJisi He MeHee 25% siabopaToOpHBIX
paboT.

OOyuaroipecsi, MMeIOIIye aKaJeMUYecKyr0 3aZl0/DKeHHOCTb BCJ/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TIPUUYMHBI WKW HeYOBIeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJIS1, 00513aHbI IMKBU/IUPOBATh €€ B UaChbl HA3HAUEHHBIX WH/IUBU/IYaIbHBIX KOHCYJ/IbTALIUH.

Pe3ynbraThl TeKyllero KOHTPOJISl YCIeBaeMOCTHU CIy)KaT OCHOBOM /il JOMycKa K
3K3aMeHy 10 Y4eOHOU AUCLUIIIHE BO BpeMsl IIPOX0XK/IeHUsI IPOMEXKyTOUHOM aTTeCTaLyH.

11.6. MeToanueckue yka3aHus /il 0OyUYaromMXCs 10 TIPOXOKIAEHUIO TIPOMEXKYTOUHOMN
aTTecTaluu.

[TpomexyTouHasi ~ aTTecTaruss  OOyYarOIUXCA  TMpeAyCMaTpUBaeT  OIleHHWBaHHe
MPOMEXXYTOUHBIX U OKOHUYATe/bHBIX pe3yibTaToB 00ydeHus 1o aucuurimHe. OHa BK/IIOYAeT B
cebst:

- 9Kk3amMeH — ¢opMa OI[eHKH 3HAaHUM, TIOyYeHHbIX OO0yuaroluMcs B Mporiecce
W3yueHHs] BCel AMCLUTUIMHBI WA €€ YaCTH, HAaBbIKOB CaMOCTOSITe/IbHON PaboThI, CrTIOCOOHOCTH
TPUMEHSTh UX [/ pellleHusl MpaKTUueCKuX 3ajay. JK3aMeH, Kak TpaBUJ/IO, MPOBOJUTCS B
MepuoJ, 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOPOIIO», «yZIOB/IETBOPUTEILHO», «HEYOBJIeTBOPUTETHLHOY.

YcnoBus JomycKa K MPOMEKYTOYHOM aTTeCTaluu
OOsi3aTe/IbHBIM YCJIOBHEM [I7Isl TIONyU€HUsI AOMyCKa K 3K3aMeHy SIBJISIeTCS yCIelHast
craua He MeHee 75% mnaboparopHbix pabot u He meHee 50% KOHTPOJBHBIX paboT. Jlura, He
BBITIOJTHUBIIIE [JAHHBIE YC/IOBUS, He JOMYCKAOTCS K TIPOMEXKYTOUHOMN aTTeCTal[iud U CUMTAFOTCS
VUMEIOIUMH  aKaJIeMUYeCKyl0  3a/[0/DKeHHOCTb, KOTOPYI0 HeoOXOAWMO yCTpPaHUTb B
yCTaHOBJ/IEHHbIe Kadepoil CPOKH.
JI71st TIO/TyYeHUsI UTOTOBOM OLIEHKH «XO0poIo» Win « OTIMUHO» 00yuaroLuiics 00si3aH:
- BBINOJHUTH U 3auTUTh 100% nabopaTopHbIX paboT;
- BBINOJIHUTH BCe TIPelyCMOTPEeHHbIe KOHTPOJIbHBIE PabOTHI.




[Tpy HeBBITIOHEHWHW XOTS1 ObI OHOTO W3 [AaHHBIX YCIOBUN MaKCHMasbHasi UTOTOBast
OlLleHKa, He3aBUCHMMO OT 0a/yioB, TIOJiyueHHbIX Ha SK3aMeHe, He MOJKeT TIpeBbIllIaTh
«Y JOB/IETBOPUTE/IBHO».

OK3aMeHallMOHHbIM OWieT BK/IOUaeT JBa TeOpeTHUYeCKUX Bompoca (OLeHUBAKTCS
MakcuMyM B 10 6a/sijioB Kax[blii) WM OfHY 3ajauy (orleHHBaeTcs MakcumyM B 10 6asioB).
WToroBasi oueHka MO JUCLUIUIMHE (POPMUPYETCS MyTéM CYMMHDOBaHHSI CEMECTPOBBIX H
9K3aMeHAl[MOHHBIX 0a//IoB C TOC/IeAYIONIMM TIePpEeBOJIOM B  aKaZleMUUeCKyro  IIIKaiy,
Tripe/icTaB/eHHYt0 B Tabsutie 20:

Tabsmria 20 — I11kasa mepeBo/ia UTOrOBOM CYyMMBI 0a/IIOB B OLIEHKY

WTorosasi cymma 6asiioB OreHka
85—100 «OtnnynHo» (5)
70 — 84 «Xopoiio» (4)
55-69 «Y IOBNIETBOPUTETLHOY (3)
MeHee 55 «HeynoBnersoputenbHo» (2)
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