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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa30oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— TmporpaMMmy 0OakajaBpuiaTa [0 HampaB/IeHWIO TOATOTOBKKM/ —crenyanbHoctd  11.03.01
«PagroTexHuKa» HarpaB/IeHHOCTH/Criejuaau3atu «PapnoTexHuueckue CHUCTEMBI
Pa/IOJIOKALIMU U paZiMOHaBUTalluM». JJUCIIUTUIMHA peanu3yeTcs Kadeapoit «Ne3».

HOuctunivHa HallesieHa Ha (pOpMUpOBaHMe Y BbIMTyCKHMKA CeYIOLIMX KOMIeTeHLIUN:

OITK-1 «CrniocobeH UCMOMb30BaTh T0JIOXKEHHSI, 3aKOHbI U METO/Ibl €CTeCTBEHHBIX HayK U
MaTeMaTUKU /IJIsl pellieHUs 3a/lau UH)KeHePHO! /eI TeTbHOCTH»

OITK-2 «CriocobeH camMOCTOSITe/TbHO TIPOBOAUTL JKCTIepUMEeHTabHble UCCIeI0BaHUS U
WCTIO/Tb30BaTh OCHOBHBIE TTpUeMbl 00pabOTKY U Mpe/ICTaB/IeHUs MTOTyUYeHHbBIX JaHHBIX»

Cojiep)KaHuWe AWCIUIUIMHBI OXBaThIBAeT KPYr BOIPOCOB, CBSI3aHHBIX C MpobJemMaMu
obrrier Gu3uKy.

[TperofaBaHrie AWCLUTUIMHBI TIpelyCMaTpUBaeT Cjefyomye (GopMbl OpraHU3al[uu
yueOHOr0 mpotiecca: JieKI[uH, jabopaTopHble pabOThI, MPaKTHUECKUe 3aHATHs, CAMOCTOSITe/IbHAsK
paboTa oOyuarorrierocs.

[TporpaMMoil [UCLUIUIMHBI TPeAYyCMOTPEHbI Crefyrole BUbl KOHTPOJS: TeKYyL[UH
KOHTPOJIb YCTIeBaeMOCTH, IIPOMEXKyTOUHasi aTTecTaiius B ¢popme 3k3ameHa (1 — 3 cemecTp).

OO611ast TPYZ0EMKOCTb OCBOEHMSI JUCIIMIIIMHBI COCTaB/sieT 13 3adeTHBIX equHMLl, 468
4acoB.

S13bIK 00yUeHHS 110 JUCLITUTUHE «DYCCKU»



1. TlepeueHb MJIAHUPYEMBIX Pe3y/IbTATOB O0YUEHHS TI0 AUCIIUTIHHE
1.1. Llenu npenogaBaHusi JUCLIUTIUHBI
- TIOMy4eHue CTyJeHTaMH HeoOXOAWMBIX 3HAHWW W HABBIKOB B 00/1aCTH €CTeCTBEHHBIX

Hayk;

- TIpefjoCcTaB/ieHHMe BO3MOKHOCTH CTYJeHTaM pa3BUThb W MPOJEMOHCTPHPOBATh HABLIKU B
M3MepeHUsIX, BEIUMCIeHUSIX U 00paboTKe pe3ybTaTOB U3MePeHuUit;
- CO3JaHMe TOAJep)KUBaoIleli 0Opa3oBaTeNbHOW Cpelbl MperofiaBaHusl ISl OCBOEHUS

TeXHUYECKUX OUCLUIIINH.

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
Kozgu
Kareropus (rpymma) Ko/ 1 HaumeHOBaHWe WHAWKATOpa
HauMeHOBaHUe
KOMITeTeHLIUU JIOCTYKeHUS] KOMITeTeHI[UH
KOMITeTeHIUU
OIIK-1.3.1 3HaTh pyHAaMeHTa/IbHbIe
3aKOHBI TIPUPO/ibl U OCHOBHbIE
OITK-1 CriocoGen PHPOA
ACTIOB30BATE ¢ur3nueckre U MaTeMaTUyecKue 3aKOHbI
OIIK-1.Y.1 ymeTb NIpUMeHATH
T10JI0>KeHHs1, 3aKOHBI
(r3ruecKre 3aKOHbI U MaTeMaThUuecKye
Y METO/IBI
O6mmernpodeccroHa bHBI METO/IbI /ISl pellieHus 3a/jau

€ KOMIIeTeHII1H

€CTeCTBeHHbIX HayK
Y MaTeMaTUKH [I7Ist
peleHus 3azau
HWH)KeHepHOU
JesITeTbHOCTU

TeOPeTUUeCKOro U MPUKJIaJHOTO
XapakTepa

OIIK-1.B.1 BnasieTh HaBbIKAMH
WCII0/Ib30BaHusl 3HaHUHN (DU3UKU U
MaTeMaTHKH JJisl pellieHus 3a/jau
WH)KeHepHOU JlesiTeTbHOCTH

Oo61enpodeccroHaTbHbBI
e KOMITEeTeHI[UH

OITK-2 Criocoben
CaMOCTOSTe/ILHO
MIPOBO/IUTh
9KCIepUMeHTa/IbHbIe
HCC/IeIOBaHUS U
HCITI0/Ib30BaTh
OCHOBHbIE TTPUEMBI
06paboTKy 1
Tpe/iCTaB/IeHHUsT
MOJTyUeHHBIX JaHHBIX

OIIK-2.3.1 3HaTh OCHOBHbIE METO/IbI U
Cpe/iCTBa MPOBeZIeHUs
9KCIepUMeHTalbHbIX UCC/e/l0BaHuUM,
CUCTeMbI CTaHjapTHU3alUuU U
cepTUdUKaLUU

OIIK-2.Y.1 ymeTb ¢hOopMyIMpPOBATh B
paMKax MOCTaB/IeHHOW Lie/Iv MPOoeKTa
COBOKYITHOCTb B3aMMOCBSI3aHHbIX 3a/lay,
00ecrieunBaroLUX ee JOCTKEeHHE;
OLIeHMBATh JIOCTOMHCTBA U HEIOCTaTKU
BO3MOXXHBIX BapMaHTOB pellleHusl 3a/jaul;
orpeiesisiTh OXKUZlaeMble pe3ybTaThbl
pellieHus Bbl/le/IeHHbIX 3a/]au; BEIOUpaTh
Croco0Obl ¥ Cpe/ICTBa U3MepeHul U
MPOBOJUTH SKCIIePUMEHTa/IbHbIe
WCCieJOBaHUS

OIIK-2.B.1 BnageTh cnocobamu
00pabOTKH U TIpe/|CTaB/IeHHST
TM0JIyUYeHHBIX JAHHBIX U OLIEHKU
TIOTPEIIHOCTU Pe3y/IbTaTOB U3MepeHu




2. Mecro gucuuriuHel B cTpykType OI1
HOucturuiiHa MoXkeT 6a3MpOBaThCS Ha 3HAHMSIX, paHee NMPUOOpeTeHHBIX 00yUYarol[UMHUCS
TPy M3yUYeHUM CIeAYHOLUX JUCLUTLINH:
- «MaremaTHka. AHAIUTUYECKask TeOMETDUS U JIMHeliHas aarebpay,
- «MaremaTtyka. MareMaTUueCcKul aHaan3»,
- «Marematrka. Teopust BepOSITHOCTe ¥ MaTeMaThuecKast CTaTUCTHKA.
3HaHUs, TMOJyUYeHHble MPU K3YyYeHUM MaTepuasa JaHHOW [UCLIMIUIMHBI, UMEHT Kak
CaMOCTOSITe/IbHOe 3HaueHue, TaK U UCIOJIb3YHTCS TIPU U3YUYEeHUU JAPYTUX JUCLIUTIIUH:
- «DJEKTPOTeXHUKA»,
- «MaTepuanoBejieHHUe»,
- «DJIEKTPOHUKA».

3. OObeM U TPYA0eMKOCTh JTUCIUITTHHbI
HNanHble 06 001jeM oO0beMe JUCIMIUIMHBI, TPYOEMKOCTH OT/e/TbHBIX BUJOB yueOHOM
paboTHhI 10 JUCHUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0eMKOCTH 110 CeMeCTpaMm) Tpe/iCTaB/ieHbl B
Tabsuie 2.
Tabsuiia 2 — O6BeM U TPYZ0EMKOCTh AMCLIUTITUHBI

. TpyA0eMKOCTb 0 cemecTpam
Bu, yuebHO# paboThl Bcero Nol No2 No3
1 2 3 4 5
O6was mpyodoémKocmp OUCYUN/IUHbI, 13/ 468 4/ 144 4/ 144 5/ 180
3E/ (yac)
W3 HUX uaco8 npakmuueckoli N0020MmMogKu
AyodumopHble 3aHsimusi, BCEro yac. 48 16 16 16
B TOM UHCJIE:
nekumu (JI), (gac) 24 8 8 8
nipakthueckue 3aHsTus (I13), (vac) 12 4 4 4
naboparopHslie paboTsl (JIP), (uac) 12 4 4 4
KypcoBoi nipoekT (pabota) (KI1, KP), (uac)
9K3aMeH, (uJac) 27 9 9 9
CamocmosimenbHas paboma, Bcero (4ac) 393 119 119 155
Buo npomesicymouHoli ammecmayuu: 3a4yet 9K3,,
g OK3., OK3. OK3. IK3.
mubdd. 3auet, sk3ameH (3auet, Judd. 3au, Ok3.) Sk

4. CojeprkaHue IUCLUTIIHBI
4.1. PacrnipegeneHue TpyJO0eMKOCTU JUCLIMILIMHBI MO pa3/iesiaM U BUJaM 3aHATUM.
Pa3ziesnibl, TeMbl JUCLIMTUIMHBI M UX TPY/JOEMKOCTb MpUBeleHbl B Tabuie 3.
Tabnwmiia 3 — Pa3esibl, TeMbI JUCIUITIMHBI, UX TPY/I0eMKOCTh

Jlekypm | II3 | JIP | KIVKP | CP

Pazfesnbl, TeMbl AUCLIUTIMHBI (uac) | (uac) |(uac)| (uac) | (wac)

Cemectp 1

Pazpgen 1. dusnueckue 0CHOBBI MEXaHUKH. 3 2 2 40

Tema 1.1. Dy1eMeHTBI KUHEMaTUKHU.

Tewma 1.2. [luHamMyKa MaTepruaJbHOU TOUKU U

TMOCTYTIATeILHOTO /IBIKEeHHST aOCOTFOTHO TBEPZAOTO

Tea.

Tema 1.3. 3aKOHBI COXpaHeHUs B MeXaHUKe.

Tema 1.4. [luHaMUKa BpalLlaTe/IbHOTO JBU)KeHUS

abCoFOTHO TBEpPAOTO Tesa.

Tema 1.5. TaroreHue. D1eMeHTbI TeOPUH T10JIS.




Tema 1.6. PengTuBrcTCKag MexXaHUKa.

Paspgen 2. Kosie0anus 1 BOJIHEBI.
Tema 2.1. 'apmoHuueckre KosebaHusl.
Tema 2.2. 3atyxatoriye KomnebaHusl.
Tema 2.3. BoiHYKZIeHHbBIE KOJIe0aHMSI.
Tema 2.4. Yripyrue BOJIHBI.
Tema 2.5. [TpuMeHeHue HU3MKK KO/ieOaHUM U BOJIH B
TeXHUKe.

40

Pa3pen 3. OcHOBBI MO/IeKy/IAPHOH (U3NKHU U
TepMOJUHAMMKH.
Tema 3.1. MonekyasipHO-KUHETHYECKasi TeOpUsl
W/lea/bHbIX Ta30B.
Tema 3.2. OCHOBBI TEpPMOJUHAMUKH.
Tema 3.3. PeasbHble rassl.
Tema 3.4. [IpuMeHeHre MOIEKYISIPHOU (PU3UKHU U
TePMOJAVUHAMUKU B TEXHUKE.

39

Ntoro B cemectpe:

119

Cemecrtp 2

Pa3pen 4. D1eKTpoCcTaTUKA M 3aKOHBI IOCTOSTHHOI'0
TOKa.
Tema 4.1. DyieKTpryeckoe 11o0Jie B BaKyyMe.
Tema 4.2. DyieKTprUYecKoe 1oJjie B JU3JIeKTPUKaX.
Tema 4.3. [IpOBOAHUKM B 3JIEKTPOCTAaTUUECKOM TI0JI€.
Tema 4.4. DHeprus 3/1eKTPUUYECKOr0 TI0JIS.
Tema 4.5. [I0CTOSIHHBIN 3/71eKTPUYECKUM TOK.

40

Pa3zpgen 5. MarHerusm.
Tema 5.1. MarauTHoe I1071e B BaKyyMe.
Tema 5.2. DyieKTpOMarHuTHast UHAYKLHS.
Tema 5.3. MarHuTHoe 110J/1e B Bell|ecTBe.
Tema 5.4. OcHOBBI Teopyur MakcBesia AJis
3/1eKTPOMAarHUTHOT O T10JIs. DJIEKTPOMarHUTHbIEe BOJIHBI.
Tema 5.5. [IprimeHeHMe MarHeTU3Ma B TEXHUKE.

40

Pazgen 6. OnTHKa.
Tema 6.1. InTepdepenius cBeta
Tema 6.2. Iudpaxius ceera.
Tema 6.3. BzaumogeincTBue 3/1eKTpPOMarHUTHBIX BOJIH C
BeLL[eCTBOM.
Tema 6.4. [TonsipusaLus cBeta.
Tema 6.5. [IpyuMeHeHMe ONTHUKKU B TEXHUKE.

39

Wtoro B cemectpe:

119

Cemectp 3

Pa3gen 7. KBaHTOBas onTHKA.
Tema 7.1. TersioBoe ¥ JIFOMUHECLIEHTHOE U3J/ly4YeHue.
Tema 7.2. ®oro3ddeKT u ero npuMeHeHue.
Tema 7.3. Ddext KomnToHa.
Tema 7.4. EJMHCTBO KOPITYCKYJ/ISIPHBIX U BOJTHOBBIX
CBOWCTB 3/IEKTPOMarHUTHOTI'O HU3/TyYeHHsl.
Tema 7.5. OnTrueckass TMPOMETPUSI.

52




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 52
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 51
Tema 9.3. finepHble peakuy.
Tema 9.4. DyileMeHTapHble YaCTHULbI.

Wtoro B cemecTpe: 8 4 4 155
Utoro | 24 12 | 12 0 393

[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 132 40 40 5o
pucuuriiHbl (TO)
[ToAroToBKa K TeKyllleMy KOHTPOJIO 132 40 40 5o
ycrnieBaemocTH (TKY)
[ToAroToBKa K MpoOMeXyTOYHOU 129 39 39 51
atrectaiuu (ITA)
Bcero: | 393 119 119 155

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://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105
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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

TPaeKTOPUH IJIaHeT.

Ne Kop,
v [TepeueHb BOMpOCOB (3aau) AJis1 9K3aMeHa HHAMKATOpa
Cemectp 1
1 | Ha3oBute npeameT M3yuyeHUs KWHEMATUKH. OIlK-1.3.1
2 | laviTe orpesiesieHMe MaTepUaJIbHOU TOUKHU. OIIK-1.3.1

Teno ABWKeTCS U3 COCTOSTHUS TIOKOSI C TAHTeHLJUa/IbHBIM YCKOPEeHHeM

3 | a; = 4 M/C* ¥ HOpMA/ILHBIM YCKOPeHUeM d, = 3 M/c’. Haligute Bemunny | OTIK-1.Y.1
TI0JIHOTO YCKOPEHHSsI Tesna a.

4 HasoBute, B Kakux eguHMULIaX u3MepseTca B cucreme CU yriosas OITK-2.3.1
CKOPOCTb U yTJIOBOE YCKOpPEeHHe.

5 | Haiire oripefiesieHre abCOMIOTHO TBEPIOMY TeJy. OIlK-1.3.1
[lpoaHanu3upyiiTe OTIWYMUS  CHAEAYIOIUX (U3AYECKUX MOJesei:

6 abcomoTHO TBEpAOE Teno (ATT) u marepwanbHasi Touka. IlpuBexauTe OMK-1.Y 1
npyMep, B KOTOPOM OJHO U TO >Ke Tel0 BBICTyIaeT B KayecTBe
MartepuanbHOM Touku U ATT.

7 ITokakute SBHBB MeXJy JIMHeMHOW W  YIJIOBOM  CKOPOCTHIO OMK-2.V 1
MaTepranbHON TOUYKH.

[TpoaHanu3upyiiTe xapakTep MNPSIMOJIMHENHOTO [BIDKEHUS Tena II0

g | Y3BECTHOMY 3aKOHY JBIDKeHNS x(t) = 10 + 2t + 0,5t (m). Kakoii nyth OMK-1.Y 1
TIPOW/IET TeJI0 3a yKa3aHHOoe Bpems t = 2 c? OOOocHylTe NMpUMeHeHHe o
3aKOHOB, UCIMOJ/Ib3yeMBbIX /ISl PellleH:s 3a/,auu.

9 | ChopmynupyiiTe nepBblii 3aKkoH Hbr0TOHa. OIlK-1.3.1
OObsiCHHTE TIPUHLIAIT W3MEpEeHHUs] BeMUMHBI CHUJIbI, OCHOBAHHBLIM Ha

10 OIlK-2.3.1
TpeTbeM 3aKoHe HbloTOHa.

11 OOmbsicHATe, KakK, COIJIaCHO BTOPOMY 3aKOHy HbBIOTOHa, 3aBUCHUT OIK-1.3.1
YCKOpEHHMe TeJia OT ero Macchl.

1 [TpuBesvTe mNpuMep, WUIIOCTPUPYIOLMM [EeNCTBUE TPeThero 3akOoHa OMK-1.Y 1
HeroToHa.

KameHb n1eXXUT Ha JHe COCy[a, MOTHOCTBbIO TIOTPYKEHHBIN B BoAy. Kak

13 | usMeHUTCA cula JaB/ieHUsl KaMHS Ha JJHO, eC/ii CBepXy HanuTb KepocuH | OIIK-1.B.1
(KepoCHH He CMeIlBaeTcs ¢ Bogoi)? O6oCHYyMTe CBOM OTBET.

14 HaszoBure, kakoili 13 3akoHOB Kemnnepa ycraHaBiuBaer (opmy OIK-1.3.1




OueHuTe 3aBUCHMOCTb CWIbl BCEMHDHOIO TSTOTEHHSI OT MacChl
B3aMMO/IEHICTBYIOIIMX Te U PacCTOSIHUSI MeXXay HUMHU. OO0CHYHTe, Kak

15 | U3MEHUTCS CUla B3aMMHOI'O TATOTeHUs ABYX TeJl, ecid Maccy ogHoro u3 | OIIK-2.B.1
Tes YBeJIMYUTh B/IBOE, a PACCTOSIHUE MEX/y TeJlaMH — YMEHBIINUTh B Ba
pasa.

16 | [aiiTe onpejesieHre UMIYJ/IbCa Tea Kak (rU31UecKoil BeTMUUHBI. OIlK-1.3.1

17 Cdopmynupyiite, Mpy KaKMX yCIOBUSIX BBITIOJHSETCS] 3aKOH COXPaHeHUsI OIK-2.3.1
VIMITYJIbCA.

18 | Ha3oBure, Kakas (pri3nueckas BeJIMUMHA Ha3bIBAETCSI MOMEHTOM CHJIbI. OIIK-1.3.1
CpaBHUTe 3anK1Ch OCHOBHOI'O 3aKOHA JMHAMUKM /1/151 TIOCTYNaTeIbHOTO U

19 | BpawarenvbHOro pAwkeHus. Hauaute B3auMocBasu wmexay >Stumu | OIIK-1.Y.1
3aKOHaMH.

20 | CchopmynupyiiTe 3aKOH COXpaHeHUss MOMEHTa UMITY/IbCa. OIlK-1.3.1

21 | [atiTe orpesiesieHre pab0OThI KakK (hDHM3UUECKON BeJTUUMHBI. OIlK-1.3.1

22 | CopmynupyiiTe, 4TO TaKOe MOLHOCTb KaK (pU3nuecKasi BeJIMYrHa. OIIK-1.3.1

73 OObsiCHUTe, TIOUEMY L[eHTPOCTPEMHUTe/IbHAsI CH/a TP BpaL[eHHUH TI0 OMK-1.Y 1
OKPY>KHOCTH He TPOU3BOJUT PabOTHI.
Wccnenyiite paboTy CHIIBI, €C/TM TeJI0 Maccoii m = 1 Kr Toj, JefcTBreM

24 | HEKOTOPOM CUJIbI U3MEHWJIO CBOKO CKOPOCTb C Uy = 1 m/c 1o v = 3 m/c. | OIIK-2.Y.1
O6ocHy#Te IpUMeHeHre 3aKOHOB, UCITOJTb3yeMbIX /IJIs PeIIeHus 3a/jauu.

75 OOBsICHUTe, B YeM COCTOWT pa3/iuuve MKy KOHCepBaTUBHBIMU U OMK-1.Y 1
HEKOHCEepBaTHMBHBIMU CUJIaMHU.
Kakoit kopabsb [ABWKETCS MeJjieHHee TIPU OJMHAKOBOW MOIIHOCTH

26 | gBuraTtensi — Harpy)kKeHHbIM WM HeHarpy>keHHbI? OO6ocHyiTe cBoii | OINK-1.B.1
OTBeT.

27 | OauTe onpejeneHre NOTeHLUMAIbHOM 3Hepruu. OT yero oHa 3aBUCHUT? OIlK-1.3.1

)8 OO6mbsicHuUTE, i(aK pa6f)Ta KOHCEpBAaTUBHOM  CW/bl  CBf3aHa C OIK-1.3.1
MOTeHLMalbHON SHEepruei.

79 CcdopmynupyiiTe  3aKOH  COXpaHeHMs  MeXaHWYeCKOM  SHepruu. OIK-2.3.1
[TpuBeauTe TIpUMep BBITIOJHEHHS 3aKOHA COXPAHEHHsI SHePTUU.
Hdan ToHKUI crepxkeHb Maccod m = 120 r u pgmuHoit | = 50 cwm,

30 CIOCOOHBIN BpalaTbCS OTHOCHUTEILHO OCH, TPOXOJMAIel uepe3 ero OLK-2.Y 1
cepeauHy. PaccunrtaliTe ero MOMEHT MHEPLIMA OTHOCUTE/IbHO YKa3aHHOU
OCH.
[TokakrTe Ha TIpUMepe TOHKOrO CTepxkHs AauHou 20 cm 1 maccou 30 T,

31 | KaK TIPUMEHSIETCs Teopema [MreliHepa A/l pacyéTa MOMEHTa WHEPLIUU OMK-1.Y 1
TeJsl TIPYU NepeHoCe OCH BpallleHHsl C CepeIMHbI CTeP)KHSI Ha OZIUH U3 ero
KOHL[OB.
HazoBuTe ¢opMyny, MO KOTOPOM BBIUMC/ISETCS MOMEHT MMIYyJ/bCa

32 N OIlK-1.3.1
abCosroTHO TBEPOTO Tea.
Kak BblUMC/IsieTcsl KWHeTWYecKass SHeprusi BpaileHus abCoFTHO

33 | tBépgoro Tena? CpaBHuTe c (opmysoi Ay KuHeThueckod sHepruu | OINIK-1.Y.1
MIOCTYIIATe/IbHOTO IBVKEHUSI.

34 | ChopmynupyiiTe ABa MOCTy/aTa TEOPUK OTHOCUTENLHOCTH JDuHIuTelHa. | OITK-1.3.1
CripaBejiiMBa /I B CrieljdasbHOW Teopuu oOTHocutenbHOCTH (CTO)

35 K/accuyeckast popMyia st KWHeTHUYeCKoi sHeprud E = mv*/2? Ecm OMMK-1.Y 1

HeT, TO KaK paCCUMTBLIBAeTCA KHUHeTUYeCKas SHeprus Teja COIJIAaCHO
CTO?




Ompefesite, KaK HW3MEHUTCS Tepuof  KosebaHWK  TPYKHMHHOTO
36 | MadATHMKA IIpY YBeJIMUEHUU ero Macchl B 2 pasa, a )KeCTKOCTU NpykuHbl | OIIK-2.Y.1
—B 8 pas.
37 | Kak cBs3aHa 3Heprusi TapMOHUUECKHX KO/Ie0aHUM C UX aMITIUTYA0MN? OIlK-1.¥.1
CpenaiiTe BBIBOJ, T10 BOTIPOCY: KaK Oy/IeT U3MEHSITbCS X0, MassTHUKOBBIX
YacoOB TPU HACTYMJIEHUU JIETHUX >KapKUX J[HeW MO0 CpaBHEHUK C
38 | X0JIOAHBIMU 3UMHUMU JHAMU, €C/IM Yachl YCTaHOB/IeHb] B HeyTeryiéHHoM | OIIK-1.B.1
romeleHuu (CTepkeHb MasTHUKAa MeTa/UIMUeCKWi)? AprymMeHTHpyHTe
CBOU OTBeT.
39 | ChopmynupyiiTe onpe/iesieHHe BOJHBI. OIlK-1.3.1
40 OObsicHWTe pas3vuude MeXKAy TMPOJOAbHBIMH W TIOTePeYHbIMU OMK-1.Y 1
MeXaHWYeCKMMHU BOJTHAMH.
41 | 3anmumre ypaBHeHue Oeryiieli BOTHBI. OIIK-1.3.1
42 | Ha3oBuTe, ueMy paBHa CpefiHsisi 00bEMHasI TIJIOTHOCTb SHEPTHUH BOJTHBI. OIlK-1.3.1
VcTouyHMK 3ByKa W TIPUEMHUK ABWXKYTCS APYT OTHOCUTEIBHO Apyra co
CKOPOCTSMH Uyem M Uy, COOTBETCTBEHHO. CKOPOCTB 3BYKa B Cpefie paBHa
43 | 340 w/c. IlpoaHanusupyuTe 3ajjauy M onpegenute otHocuTenbHoe | OITK-1.Y.1
M3MeHeHHe YacTOThl 3ByKa 3a cuér 3¢dekra [omsepa. McTOuHUK U
TIPUEMHUK [IBUXKYTCSI HABCTPeuy APYT APYTY: Uuem = 40 M/C, Lnp = 60 Mm/C.
44 | Chopmynupyiite ripuHuun ['tolireHca. OIlK-1.3.1
45 | Ha3oBuTe onpesiesieHre UHTep(epeHLIMY BOJIH. OIIK-1.3.1
46 Cd)opMyﬂprﬁTe, YTO Ha3bIBaeTCs CTosuei BoHOU. [IpuBeuTe npumep OMK-1.Y 1
CTOSTYEU BOJIHBI.
47 Ha3oBuTe 0OCHOBHBIE MapamMeTpbl COCTOSIHWS, KOTOPbIMU OMMUChIBAETCS OIK-2.3.1
TepMO/IMHAMUUeCKasi CUCTeMa.
Ha ofHy uarry BecoB noctaBwiu O/mofjrie ¢ ropsiueid BOJOH, a Ha IPYTYIO
48 | ypaBHOBellMBarlue eé rupyu. CoXpaHUTCA /iU C TeyeHHeM BpeMmenu 310 | OITK-2.B.1
paBHOBecue? O6ocHy#Te Baiil oTBeT.
49 | 3anuuuMTe ypaBHeHUE COCTOSTHUS UAeabHOrO rasa. OIlK-1.3.1
50 YKakuTe KOJMUECTBO CTereHer CBOOOABI Yy >KECTKOW JBYXaTOMHOMN OIK-1.3.1
MoJieKysbl. C KaKUMU JBYKEHUSIMA OHU CBSI3aHbI? o
51 | Yemy paBHa paboTa rasa B M30XOPHOM IIpPOL[ecce OIlK-1.3.1
59 OrneHunTe, 4yBCTBUTE/ILHOCTb KAKOTO TEPMOMeTpa BblIllle — PTYTHOIO WA ONK-1.B.1
COMPTOBOTO (TIPU MPOYMX PABHBIX YCIOBUSX)?
I"a3, HaxopsALUMlCA NpyU NOCTOSTHHOM fAaBiaeHuu p = 100 klla, uameHun
53 |obwem c Vi = 4 m® go V, = 12 m°. Tlokaxure, Kak paccuutbiaercs | OITK-2.Y.1
paboTa ras3a B TakOM IpoLiecce, ¥ HalUTe ee BeTUUHHY.
54 CpenaliTe BbIBO/bI [10 XapaKTepy M3MeHeHUs TeMriepaTyphbl ra3a rpy ero OLK-1.B.1
ObicTpoM pacimpeHun. OTBeT TOSICHUTE. o
55 | [lepeunciure, U3 KaKUX 4aCTel COCTOUT TeryiOBasi MalllvHa. OIIK-1.3.1
OueHuTe CUTyalMIO: Karjisi Mac/JISHUCTOM >KUJKOCTH TIoNajaeT Ha
cg | IOBEPXHOCTb  BOJbl M pacTeKaercs, o0pa3ysi TOHKYI TUIEHKY. OIK-1B.1
Ob6si3aTenlbHO JIM 3Ta TIJIEHKA 3aKpPOeT BCH) TIOBEPXHOCTb BOJBI?
OO6ocHyliTe CBOM OTBET.
OteHuTe cutyaruio. UTo 00KUTaeT KOXKY CHIbHee: BOZia WU BOJSTHOU
57 | map oIMHAKOBOW MacChI TTPY OJHOM U ToM ke TemriepaType? ObocHyiite | OIIK-1.B.1

Banr oTser.

Cemectp 2




58

Cdopmynupyiite 3akoH KysioHa ¥ 3aKOH COXpPaHEHHs 3JIeKTPHUECKOTO
3apsja.

OIIK-1.3.1

59

[Maiite ompefesneHHe  BeKToOpa
3/1eKTPOCTaTUUeCKOro TOJIsl.

Halps>KeHHOCTU N TIOTeHIHaJ/la

OIlK-1.3.1

60

Ccdopmymmpyiite TeopeMy ['aycca As1 3/1eKTPOCTaTUUeCKOro MO/ B
BaKyyMe U B [IN3/IeKTPUKAX.

OIIK-1.3.1

61

OOBsicHUTE (I)I/BPI‘JGCKPIﬁ CMBIC/T HUAPKYJISALIMX BEKTOPA HalIpSAXKE€HHOCTU
3JIEKTPOCTATHYECKOTI'O I10JIA Y JOKAXKHUTE €ro HOTEHL[I/Ia]IbeII‘/JI XdpakKTep.

OIK-1.¥Y.1

62

[MpoaHanu3upyiiTe, Kak W3MEHUTCS CWla B3aUMOJEUCTBUS [IBYX
TOUeYHBbIX 3apsifioB MpPU WX TepeHeceHWM K3 BaKyyMa B OJHOPOJHBIN
JKAJKUU IA3IEKTPUK.

OIIK-1.¥.1

63

CpaBHuUTe pacripefiejieHHe 3aps/oB B MPOBOJAHUKAX U AU3JIEKTPUKaX MpU
TIOMeIlleHUH X BO BHellIHee 3/IeKTPOCTaThuecKoe ToJie.

OIIK-1.¥.1

64

OueHuTe CUTyalMiO: He3apsDKeHHbIM —LieJIbHOMeTa/UIMYeCKUd —11ap
NIOMeCTUIM B OJIHOPOJHOe BHellHee 3jeKTpuueckoe mose. Kak
M3MEeHSITCS CUJIOBbIe JIMHUMU T10J1s1 BHYTPY M CHapy»ku 1apa? O6ocHyiiTe
OTBeT.

OIIK-1.B.1

65

B kakux egunuiax cucreMbl CU n3mepsieTcsi 3/1eKTpryeckass eMKOCTb U
[IW37IeKTpUlecKasi TIPOHULIAeMOCTb Cpefibl?

OIIK-2.3.1

66

Ha3zoBuTe, Kakve BeJIMUMHBI HeOOXOAMMO W3MepUTh MpubOpamMu st
pacueTa SHepruy CUCTeMbI TIJIOCKOT0 3apsKeHHOT0 KOH/leHcaTopa.

OIIK-2.3.1

67

PaccuuTariTe HanpsH>KeHHOCTh U MOTEHLMA/ 3/IeKTPOCTaTUYeCKOrO TMOJIst
B LeHTpe KBaJpara, B BepLIMHAX KOTOPOrO HAaXOZATCA YeTbIpe
O/IMHAKOBbIX TOUEYHBIX 3apsza no 2 HKJI, ec/ii CTOpOHa KBaJipaTa paBHa
10 cm.

OIIK-1.¥.1

68

Omnpezenure, Kakve U3MepuTe/lbHble TMPUOOpPEI TIOTpeOyroTCsS U
paccuMTaiiTe UX OXWUJaeMble TIOKa3aHWs [ OmpefieneHys: paboThl,
coBepIllaeMOl T[Oo7ieM TIpU TMepeMellleHWd 3apsifa 5 MKKn mexnay
TOYKaMU C PasHOCTbIO MOTeHLuanos 12 B.

OIIK-2.Y.1

69

OueHnTe eMKOCTb 0OaTaped KOH/EHCATOPOB, COCTOsIIed M3 Tpex
1ocJIeloBaTeqlbHO COEeIMHEHHBIX IMJIOCKUX BO3AYIIHBIX KOH/EHCaTOpOB
eMKOCTbI0 10 MK® Ka)KIbld, eC/id TIPOCTPAHCTBO MEXAY O0OK/IafKaMu
OJJHOTO M3 HUX LIeJIMKOM 3aIl0/IHUTh AU3IeKTPUKOM (€=3).

OIIK-1.B.1

70

OrnpesiesiiTe 3apsifi TUIOCKOTO CHOASHOTO (€=7) KOHZAeHcaTopa C
omaapo miactud 50 cM? U pacCcTossHUeM MexXay Humu 1 M,
TIO/IK/TFOYEHHOI'0 K UCTOUHUKY IMOCTOSIHHOr O HarpsbkeHus 100 B.

OIIK-2.Y.1

71

Bblunciute  HanpsoKeHHOCTb  TIO/ISI  PaBHOMEPHO  3apsDKEeHHOM
OecKOHEUHOW TJIOCKOCTH C TIOBEPXHOCTHOM TIJIOTHOCTBIO —3apsija
2 HKn/m2, Kakue wu3MepuTesbHbIe [JaTUMKU TIOAOIUIH OBl  Jjis
3KCIepyMeHTa bHOM (PMKCalMy 3TOro TMoJsi?

OIlK-2.¥Y.1

72

[lpepnoxxute  TeopeTMueckoe  OOOCHOBaHME  MeToJa  pacuera
pa3BeTBJIEHHBIX 3/IEKTPUYECKUX Liereli ¢ moMolLbko rpaBun Kupxroda.

OIIK-1.B.1

73

Ha3zoBuTe  OCHOBHbIe  MapaMeTpbl  W3MepUTEeTbHBIX  TPUOOPOB,
HEOOXOJUMBIX /i1 KCIIEPUMEHTA/IbHOM TMPOBEPKH 3akoHa Oma /s
TIOJTHOM 1]eTH.

OIlIK-2.3.1

74

PaCCqHTaﬁTe, KdK H3MEHATCA IIOKd3dHHA WAeadaJIbHOI'O BOJIBTMETPA,
TMOAK/IIOYEHHOI'O K K/IEMMdM HMCTOYHHKA TOKd, €C/IN YBE/IMYUTh BHEIIHEE
COIpOTHBJ/IEHHWE LIETIN.

OIIK-2.Y.1




75

Ormpefesiite, Kak BbIOpaTh ONTHUMAIBbHYIO 37€KTPUUYECKYIO CXeMy |
nMpubOpel /i1 W3MEPeHUsl YAeIbHOTO COTPOTHUB/IEHHWS TOHKOTO
TIPOBO/IHUKA.

OIIK-2.¥.1

76

ITokaxkuTe Ha rnpumepe MOCTOBOM CXEeMbI YUTCTOHa, KakK NMpUMEHAETCA
METO/, 6anch1/1p013K1/1 MOCTa [Jid  oOrpejejeHrusa  HeH3BeCTHOIro
COMpPOTHBJ/IEHUS.

OIIK-2.¥Y.1

77

Ouenure B/MSHUME BHYTPEHHErO COIPOTHBJIEHMS MCTOYHMKA TOKAa Ha
KIT1[] 3amMkHyTOM »3nmekTpuueckod uernu. IIpeasoxure criocobbl ero
TIOBBILLIEHMUS.

OIIK-1.B.1

78

OueHuTe, Kak W3MEHHWTCSl TOTPELIHOCTb M3MepeHHUs 371eKTPUYecKOoro
COTIPDOTMB/IEHUS] TIPOBOJHMKA, €C/IM TPUMEHUTb METOJ amIlepMeTpa-
BOJIbTMETPA BMECTO UCIO/Ib30BaHUS LIU(PPOBOTr0 OMMeETpa.

OIlIK-2.B.1

79

Wccnepyiite 3aBUCMMOCTb TI0JIE3HOM MOLLHOCTH, BbIJe/IsIeMOM Ha
BHEIIHEM COMNpPOTHBJ/IEHWW, OT BEJMYMHBI 3TOTO COMPOTUB/IEHUS.
BeiBeguTe yc/iioBHe, mNpU KOTOPOM 3Ta MOIIHOCTb  JOCTHUTraeT
Makcumyma.

OIIK-2.B.1

80

PaccuuTaliTe cuy ToKa KOPOTKOTO 3aMblKaHusl UcTouHuKa ¢ D/C 12 B,
eI MpY TOAK/IHYEHUM K HEMY De3HCTopa C COMpoTvBieHHeM 5 OM
CHJIa TOKa B Llery cocTaBJisieT 2 A.

OIIK-1.¥.1

81

OueHuTe TJIOTHOCTh TOKA B MeJHOM NPOBOJHUKE CeueHueM 2 MM?2, eC/iv
3a 1 MUHYTY Uepe3 ero rorepeyHoe ceueHue CTabU/ILHO TTPOXOAUT 3apsi/
120 K.

OIIK-1.B.1

82

Paccuutatite KII[] ucrounuka Toka ¢ JB/JC 12 B u BHyTpeHHUM
coripotuBiieneM 1 OmM, ewM OH TWTaeT BHEIIHIOK LeTb
coripoTtuBieHueM 5 Owm.

OIIK-1.Y.1

83

OueHnTe OTHOCUTEBHYH) TIOTPELIHOCTh  BBIUMC/IEHUS  TerIOBOU
MOIIIHOCTH, BbIJ|e/IIeMOM Ha pe3UCTope, eCIu Cula ToKa H3MepeHa
aMIiepMeTpoM C TOYHOCTbIO 1%, a HarpsbkeHue BOJIbTMETPOM — C
TOYHOCTBIO 2%.

OIIK-2.B.1

84

Cdopmynupyiite 3akoH buo-CaBapa-Jlamniaca v 3akoH Amrepa.

OIlK-1.3.1

85

[avite omnpesefneHre SIB€HUS S/IEKTPDOMarHUTHOW WHAYKLUUU U
copmynupyiite 3akoH Papazesi.

OIIK-1.3.1

86

[MpoaHanu3upyiiTe XapakTep [BWKEHHUs 3apsDKeHHOW  YaCTHULIbI,
B/ETaKllleld B OJHOPOJHOE MarHUTHOE TOJje TO0J OCTPbIM YIJIOM K
CUJIOBBIM JTUHUSIM.

OIK-1.¥Y.1

87

CpaBHUTe MarHWTHbIe CBOWMCTBA /ua-, Mapa- U ¢eppoMarHeTUKoB. Kak
OHU BelyT ce0Osi TIpU TIOMEINIEHWH BO BHEIIIHEe HEOJHOPOIHOEe
MarHuTHoOe 11oJe?

OIIK-1.¥.1

88

OLeHHTe CHUTyal[Mio:  CBepPXIPOBOJSIee
HapacTaroljee BHeIIHee MarHWTHOe TIOJIe.
MarHUTHBIM TIOTOKOM CKBO3b II/IOLLa/lb,
O6ocHyiiTe OTBeT.

KOJbLI0 TIOMELAalT B
Yro mpousoiiier C
OrPaHUYEHHYH KOJbLOM?

OIIK-1.B.1

89

[Mpeayioxkute (usnueckoe 00OCHOBaHHE BO3HUKHOBEHUSI BUXPEBBIX
TOKOB (TOKOB PYKO) B MaCCHBHBIX MPOBOJHUKAX U HAa30BUTE CITIOCOOBI
O0pBbOBI C TOTEPSIMM SHEPTUM B MAarHUTOTNIPOBO/IAX.

OIIK-1.B.1

90

B kakux egunuuiax cucrembl CU um3MepsieTcss MarHUTHasE WHIYKLMS,
MarHUTHBIN MOTOK U MHAYKTUBHOCTb KOHTYpa?

OIIK-2.3.1




91

Ha3oBuTe OCHOBHbIE METOABI U TIPUHIIMITBI 3KCIIEPUMEHTATbHOTO
HabsrozieHust adekra Xosuia B MPOBOAHUKAX U TIOYTIPOBOJHUKAX.

OIlIK-2.3.1

92

[Toka>kuTe 3KCIIePUMEHTAIbHBIA anrOpUTM OTpeZie/ieHUs] HarpaB/ieHUs
WH/IYKIJMOHHOTO TOKa C TOMOIIbI0 TpaBusia JleHia (Tpu BJBUTAHUHU
MarHuTa B KaTyIIKy).

OIlIK-2.¥Y.1

93

OrleHUTe TIOTPEITHOCTh JKCIIePUMEHTA/IbHOTO pacueTa WHAYKTHBHOCTH
peaslbHOTO COJIEHOW/J]a KOHEUHOM [I/IMHBI, €CMA TIPUMEHUTb K HeMy
tdopmysy asist 6eCKOHEUHO JI/TMHHOTO COJIeHOH/a.

OIIK-2.B.1

94

WccnenyiiTe 3aBUCUMOCTb, TIPEACTaB/IeHHYIO TieT/ield THCTepe3uca
(deppomarHetrika. Kak Ha OCHOBe IJIOIA/Id TIET/IM OLIEHUTb paboTy Ha
repeMarHiurBaHye obpasija?

OIIK-2.B.1

95

PaccuuTaliTe MarHUTHBII MOMEHT KPYTrOBOrO BUTKa paguycoM 10 cwm,
eCJId CUJla TOKa B HeM COCTaBiisieT 2 A.

OIIK-1.¥.1

96

PaccuuTaliTe MHAYKLMIO MarHUTHOTO TI0JI B L|eHTPe KPYrOBOI'O BUTKAa
paguycoM 5 CM, 10 KoTopoMmy TeueT TOK 10 A. Beigenure
V3MepUTeJIbHbIe 33/lauM /151 SKCTIepUMeHTa/IbHOM MMPOBEPKU pe3yJibTara.

OIIK-2.¥.1

97

OueHuTe paguyC KPUBHU3HBI TPAaeKTOPMM MPOTOHA, BJIETAIOLEr0 CO
CKOpoCThi0 10° M/C B OZJHOPO/JHOE MarHUTHOE ToJie ¢ UHAYKLpei 0.5 T
TeprieHAUKY/ISIPHO JIMHUAM UHAYKLWH.

OIIK-1.B.1

98

Omnpegenvre cymny, C KOTOPOM OJIHOPOJAHOE MarHUTHOE I0Jie MHAYKLUen
0.1 Tn peiicTByeT Ha MpPSIMOW MPOBOAHUK AaMHOM 20 cM C TOKOM 5 A,
pacroiokeHHbIN 1of, yriaoMm 30° K TMHUSAM T107Is1.

OIIK-1.¥.1

99

Paccuurante 31C MHAYKUMH, BO3HUKAKOL[YK) B TMPOBOJIOYHOM paMKe
romazpio 100 cM2, ecyii POHM3BIBAOIIee e€ MarHUTHOE ToJie YObIBaeT
co ckopoctero 0.05 Ta/c.

OIIK-2.Y.1

100

Paccuurtatite 3/1C caMOMHIYKLMY B KaTyllIKe UHAYKTUBHOCTBIO 50 MI'H
TP paBHOMePHOM yObIBaHMM Cuiibl ToKa oT 10 A 10 2 A 3a 0.1 c.

OIK-1.¥Y.1

101

OrueHuTe 3HEPrUI0 MarHUTHOTO I0JI COJIEHOMJA MHAYKTUBHOCTBIO 0.2
I'n, ec/iu cua Toka B HeM paBHa 3 A. Kak U3MeHUTCS 3Ta SHeprus rpu
BBeZIeHUU JKeJIe3HOr0 CepJeyHuka?

OIIK-1.B.1

102

Cdopmynupyiite CUCTEMY ypaBHeHHUH MakcBenna

3JIEKTPOMArHMUTHOT O T10JIA B HHTeraﬂBHOﬁ Q)opMe.

JIst

OIlK-1.3.1

103

OObBsicHUTe TIOHSITHE «TOK CMeIleHHs» W (U3NUeCKyH TPUYMHY, 10
KOTOPO# 3T0 TIoHsATHe Ob110 BBeieHO k. K. MakcBeioMm.

OIIK-1.¥.1

104

Ha3oBuTe OCHOBHBIE TapaMeTphbl, OIMCHIBAIOIIME TapMOHUUYECKYHO
3/IEKTPOMarHUTHYIO BOJIHY (J/TMHA BOJTHBI, YaCTOTa, )a30Basi CKOPOCTH).

OIlIK-2.3.1

105

Bribepute criocod M cpeAcTBa M3MepeHWM [l SKCIepUMeHTaTbHOTO
TIOATBEPXK/IE€HUS  CYIIIeCTBOBAaHUSI 3/IEKTPOMAarHUTHBIX BOJMH  (OTIBIT

Iepiia).

OIlK-2.¥Y.1

106

[MaiiTe ompeseneHre TIOHATHIO KOTePeHTHOCTH BOJMH M Ha30BUTE
yCJIOBUS, HeoOXoauMbIe JJist HabmojeHust CTaLMOHAapHOM
VHTep(epeHIIMOHHOM KapTHHBI.

OIIK-1.3.1

107

Cdopmynupyiite npuHLun ['toiireHca-dpeHeris.

OIlK-1.3.1

108

CdopmynupyliTe TmoHsATHe [ucriepcud cBeTa. OObsCHUTE B YeM
3aK/IFOYAeTCSl  pas3iMuyve  MeXAy HOPMaJbHOM W aHOMAajbHOU
Jucnepcuren.

OIIK-1.3.1




109

[Tpoananusupyiite au¢pakLMoOHHY0 KapTuHy ®payHrodepa Ha OfHOMI
menu. OT Kakux (pr3U4YecKUX rapaMeTpoB 3aBUCUT YIJIOBOE TOJI0XKeHHe
JUPPaKLMOHHBIX MUHUMYMOB?

OIIK-1.¥.1

110

CpaBHUTe XapaKTepUCTUKH eCTeCTBEHHOI 0, YaCTUYHO MOJIIPU30BaHHOTO
¥ TJIOCKOTIO/ISIPU30BaHHOTO cBeTa. OObsCHUTE CyTh 3aKOHa Marttoca.

OIIK-1.¥.1

111

O6mbsicHUTE MIPUUKHY BO3HHMKHOBEHUSI 0OBIKHOBEHHOT O U
HeOOBIKHOBEHHOT'O JTyueli TIpH SIBJIEHWHU JIBOMHOTO JTyYerpesioM/IeHuUsT B
OITHUYEeCKU aHU30TPOITHBIX KpUCTa/I/Iax.

OIIK-1.¥.1

112

O1ieHUTe CUTYALIMIO: Ha TIOBEPXHOCTh CTEK/ISTHHOTO 00BeKTHBA HaHeCceHa
TOHKasi TIpo3pauHas TieHKa. Kak rmosobpathb ee TOJILIMHY U MOKa3aTeslb
rpeIoM/IeHus1 /11 peaav3aluy "TpoCBeT/IeHHs ONTUKU''?

OIIK-1.B.1

113

[Tpeayio>kuTe ONTUYECKUN METOJ[ SKCIIEPUMEHTA/IbHOTO OTpe/ieIeHuUsT
KOHI[eHTpal[MM OITHYeCKU aKTUBHOTO BelllecTBa (Harpumep, pacTBopa
caxapa).

OIIK-1.B.1

114

B kakux eaunuijax cucteMbl CU u3MepsieTcsi OnTHYecKasi Pa3HOCTb
X0/l ¥ KaK BBIUMCJISIETCs pa3peliaroliiasi CriocobHOCTh AudpaKIMOHHON
perueTku?

OIlK-2.3.1

115

Ha3zosure METO/IbI
TIJIOCKOIIO0/IIPU30BaHHOIO
TpaKkTUKe.

9KCTIEPUMEHTA/IbHOTO TIOJ/Ty YeHUST
CBeTa, WCIIONb3yeMble B j1ab0OpaTOpHOM

OIIK-2.3.1

116

Ha3zoBute OIITH4YeCcKHue cpeacCrBa M CHUCTeMBI (HOJISIPI/B&TOPBI,
KOMHEHCHTOpr), MpUMeHsieMbIe OJI1 dHa/IkM3d COCTOSAHUSA II0JIApHU3dlNN
CBETOBOI'O ITy4Ka.

OIlK-2.3.1

117

Onpesienute TMOPSAJOK JAeWCTBUM [/l SKCIIePUMEeHTaJbHOI0 pacueTa
JJIVHBl BOJIHBI CIIEKTPAJbHOM JIMHUM TpPU TNOMOIIM TOHHOMeTpa |
NIpO3payHoii AU(PaKLIMOHHOM pelleTKy.

OIIK-2.Y.1

118

[TokakuTe, Kak choOpMyauMpoBaTh 3ajauy [Jis SKCIIepUMeHTaTbHOMN
TIDOBEPKM BBIMIOJTHEHUS 3aKOHAa bproctepa mnpu mnaZieHWd cBeTa Ha
rpaHully pasjiena ABYX JAU3/eKTPUKOB.

OIlIK-2.¥Y.1

119

VccnenyiiTe, Kak CKa)KeTCsl HA TOYHOCTU KOCBEHHOT'O M3MepeHUs! JTUHbI
CBETOBOM BOJIHBI C TIOMOINbIO Oumnpusmbl ®PpeHesisi HETOYHOCTH B
V3MepeHUM  pacCTOSIHUST ~ MeXAY  MHHMMBIMM  KOT€pPeHTHBIMHU
VICTOYHUKAMHU.

OIIK-2.B.1

120

PaccuuraliTe ONTHUYECKYI0 Pa3HOCTb XO/a JBYX KOT€PEHTHBIX CBETOBBIX
BONMH AnvHOM 600 HM, ec/iM Ha 3KpaHe B TOUKe WX HaJIOKeHUs
HabsroiaeTcst TpeTHil MHTEp(depPeHIMOHHBIA MaKCUMYM.

OIK-1.¥Y.1

121

OuenuTe MUHHMMa/IBbHYIO TO/IIMHY MBLIBHOW IUleHKM (n = 1.33), mpu
KOTOpPOM oHa OyJeT Ka3aTbCst KpacHou (A = 650 HM) Tipu Hab/IOJeHUH B
OTPaKeHHOM CBeTe I10/] HOpMa/bHbIM YIJIOM Ma/leHusl.

OIIK-1.B.1

122

OrjeHrTe MOrpelIHOCTb BBIUKC/IEHUS pajuyca KPUBW3HBI JIMH3BI U3
yCTaHOBKM /i1 HabmofeHuss Kojel, HblooToHa, ecid paguyc 5-ro
TEMHOTO KOJiblla MU3MepeH paBHbIM 2.5 MM, a JjiMHa BO/HbI cBeTa 500
HM.

OIIK-2.B.1

123

Paccuuratite nepuo/, qudpaki[MOHHON pelieTKU, ecyid AudpaKIMOHHbIN
MakCMMYM BTOPOT'O MOpsiJiKa /JiT MOHOXPOMAaTUYeCKOro CBeTa C JJIMHOMN
BosiHBI 500 HM Hab/oaeTcs oz, yriaom 30°.

OIIK-1.¥.1




124

BribepuTe MaTeMaTHUeCKWH amrmapaT U pacCuMTaiTe yron Audpakiiuy,
COOTBETCTBYIOL[UN T/IaBHOMY MAaKCUMyMy TpeThero TMopsiaKa [jis
MOHOXpoMaTUueckoro ceera (A = 400 HM), Ta/iar0ller0 HOPMAaJLHO Ha
PeIIeTKY C Mepruo/IOM 2 MKM.

OIIK-2.¥.1

125

OtieHrTe HaUOOJBIINIA TTOPSIZIOK CTIIEKTPa, KOTOPBIA MOYKHO Hab/r0/1aTh C
MOMOIIIbI0 M paKIIMOHHOM pelleTku, uMetoiei 500 mTpuxoB Ha 1 MM,
TIPU OCBEILleHHH ee CBeTOM C JIJTMHOM BO/IHBI 550 HM.

OIIK-1.B.1

126

PaccunraliTe = WHTEHCHMBHOCTb  IIJIOCKOIIOJIIPU30BAaHHOIO  CBeTa,
NPOLLeAILIEr0 Yepe3 aHalu3aTop, ec/ld yrojl MexXAy IUIOCKOCTSIMU
NoJisipy3aliuu  IoJisipy3aTopa W aHajausaropa  cocrasiseT  60°.
VIHTeHCUBHOCTh TaZlaoLlier0 Ha TMO/SIpy3aTOp eCTeCTBEeHHOIO CBeTa
pasHa I,.

OIIK-1.¥.1

127

Ouenurte yron bprocrepa /151 TpaHULIBI pa3ziena cpefi «BO3AyX — CTEKJIO»
(mokazarenb TmipesiomsieHusi crekna n=1.5). [log Kakum yrjioMm cBeT
JO/DKEeH TlaJlaTb Ha TIOBEPXHOCTh, UTOOBI OTPa)KeHHBIM Jyd ObLT
TIOJTHOCTBIO TI0JISIPU30BaH?

OIIK-1.B.1

128

PaccuuTaliTe, Ha KaKOM yroJy OTKJIOHUTCS JIyd CBeTa TP MPOXO0XKAEHUU
yepe3 CTeK/ISIHHYH TIpU3My C IpejoMysiolmM yriiom 30°, ecnu Jiyd
raZlaeT Ha rpaHb [PU3MbI [IepIrieHAUKYJ/IIpHO. [1oKa3artess npenomieHUs
CTeKJ1a TIPUHATE PaBHbIM 1.5.

OIIK-2.Y.1

129

PaccuuTaiiTe nocrossHHyto Bepzie [/ fAyvamarHeTvka, eCv NpU JJIMHe
obpasila 5 CM M MarHUTHOW WHAYKUWH BHemHero mons 0.2 Tn
IIJIOCKOCTb MOJIIPU3aLiiU [IPOXOALIero cBeTa ropopaursaercs Ha 10°.

OIIK-2.B.1

130

OrjeHrTe YacCTOTY 3/IeKTPOMarHUTHOW BOJTHBI B BaKyyMe, eC/id e€ JJIMHa
BOMHBI cocTaBisger 3 cM (auarazoH CBY). B kakux eaunuiiax CU
13MepsieTCsl BOJIHOBOE UMCJIO /1Jist 3TOM BOJIHBI?

OIIK-1.B.1

131

PaccuuraiiTe (a3oByl0 CKOPOCTb 3/1€KTPOMarHWUTHOM BOJHBI B
HEeMarHuTHOM cpefie (p=1), Au3neKTpuuecKasi MPOHUL@eMOCTb KOTOPOU
e=4.

OIIK-1.¥.1

132

OrjeHUTe pa3peliamily CrocoOHOCTh AU(PPAKIMOHHONW —PpeIeTKu
IUPUHOW 2 cM, uMeromleld 250 IITPUXOB Ha MWIIUMETP, B CIIEKTpe
BTOPOTO MOPSsiZIKa.

OIIK-1.B.1

Cemectp 3

133

Yro Takoe abCO/IIOTHO UEPHOE TE/0?

OIIK-1.3.1

134

Bo ckonpKO pa3 M3MEeHMTCS MOTOK SHEePrMM OT HUTHM HaKa/lMBaHUs
JIaMITbI, eCc/ yJBOWTH ee Temriepatypy? OOocHyiTe Balll OTBeT,
omnupasick Ha 3akKoH CtedaHa-bonbiimana.

OIIK-1.Y.1

135

Pacriosioxkute crefytoiiye crieKTpasbHble K/acChl 3BE3]] B TOPSKe
BO3pacTaHusl abCO/TFOTHOW TEMITEPATYPhI:

A — Gesble 3Be3/bl,

G — >KénThle,

M — kpacHsble,

O — ronyObie

Vcnonb3yliTe B OTBeTe 3aKOHBI M3/TyueHUsi abCOMIOTHO UEPHOrO Tesa.
OO6mBsicHUTe TIOTy4YeHHYI0 3aKOHOMEPHOCTb M3MeHeHUs 1[BeTa.

OIlK-2.¥Y.1

136

OObBsICHUTe TIPUHLWIT K3MepeHUs] TeMITepaTypbl Tejla C TIOMOILbI0
OTTHUUECKOTr0 NMUpOMeTpa.

OIIK-1.¥.1

137

Uto Ha3biBaeTcs BHeITHUM (hoTo3PdekTom?

OIIK-1.3.1




138

B kakux egunuiiax cuctembl CY MO>KHO U3MepSATh SHEprui0 (hOTOHOB?

OIIK-2.3.1

139

MokeT 1 BUJUMMOe U3/lyuyeHre Bbi3BaTh (hoTo3(h(deKT B racTuHe U3
MeTasuia, pabota BbIxoja KoToporo paBHa 3.5 3B? OG6ocHyiiTe cBoOM
OTBeT.

OIIK-1.B.1

140

OObsiCHUTe TPUYMHY BO3HWKHOBEHHS] TOPMO3HOTO DPEHTTeHOBCKOTO
W3/TyYeHusl.

OIIK-1.3.1

141

OOmbsicHUTe, Kak 3Heprusi (poToHa CBsi3aHa C JJIMHOW CBETOBOW BOJIHBI.
OO6ocHyiiTe Balll OTBET.

OIlK-2.3.1

142

doToH ¢ gmuHON BomHBI A = 97,04 TIM paccesisics Ha HeTO/IBMPKHOM
aiekTpoHe Tiof yriaom 6 = 90°. Tlpeasiokute criocod oripeeneHus
OTHOCUTENIbHOTO  W3MeHeHWs  [JJIMHbl  BOJIHBI  (OTOHA  TIpU
KOMITOHOBCKOM paccesiHUU. PaccuvraiTe ero Be/JIMUMHY B YKa3aHHOM
c1yvyae. KoMIITOHOBCKas JjIMHA BOJIHBI paBHa 2,426 M.

OIIK-1.B.1

143

OnuiuTe, UTO TpeAcTaB/sgeT coO0M aToM B paMKax mojend TomcoHa.
Kakuvie ocHOBHbIe HeJJOCTaTKH JaHHOUW Mojie/n?

OIlK-1.3.1

144

ATOoM BOJOpOJA HAXOJUTCSA B OCHOBHOM COCTOSIHUM. Kakoil [JIMHBI
BOJIHBI M3/TyueHHe MOXKeT UCIYCTUTh JAaHHbIM atoM? OOoCHy#Te Bail
OTBeT, UCMOJ/b3Ys NMOCTyJ/1aThl bopa.

OIIK-1.¥.1

145

B uem cocTourt rumnotesa ge bpoiins?

OIIK-1.3.1

146

OO6mbsicHUTe, TIPU KaKUX YCJIOBUSIX MUKPOUACTULIbI TIPOSIBJISIOT BOJTHOBBIE
cBoiicTBa. [IpuBenTe prMepkl, TOATBEP K atOL1e BOJTHOBbIE CBOMCTBA
YacTull.

OIlK-1.3.1

147

Byner 5 TpOsIBNATE BOJHOBBIE CBOWCTBA (yTOONBHBIA MSU TIpU
T0Ma/JaH|M B BOPOTA LUIMPUHOM 7 M, ecid Macca msiya 400 r., a CKOpoCTb
- 100 km/a? OTBeT 060CHOBATH.

OIIK-2.¥.1

148

KakoB ¢r3uueckuii CMbIC/T BOJTHOBOUW (PYHKIUHN?

OIlK-1.3.1

149

B uem oT/MuMe CTalMOHApPHOTO M HeCTalMOHAapHOIO YpaBHEHUs
[Ipépunrepa?

OIIK-2.3.1

150

CpaBHuTe AaMHY BOJHBI e bpoiins i wapuka maccod my, = 0,2 1 1
MPOTOHa Maccoii m, = 1.67*10™ Kr, UMEIOIIMX O/JMHAKOBbIe CKOPOCTH V.

OIK-1.¥Y.1

151

Kakum o06pa3oM 2SHeprusi «HyJIeBbIX KoOJiebaHUI»  KBAaHTOBOTO
rapMOHHUYECKOTO  OCHWUIATOpAa  CBsi3aHa  C  COOTHOIIIEHWeM
HeorpesiennéHHOCTel ['eiizeHbepra?

OIIK-1.¥.1

152

HOCqHTaﬁTe, CKOJIBKO 3JIEKTPOHOB MOXET HdXOAUTbCA B OCHOBHOM
COCTOSIHMHU B dATOMeE.

OIIK-1.¥Y.1

153

[TocuuTaiiTe, CKO/JBKO 3/IEKTDOHOB B aroMe, y KOTOpPOTO LIeJTMKOM
3arojiHeHa BHeINHsiT 2p-000/iouka. ATOM KakKOro BeIlecTBa WMeeT
TaKylo 3/IeKTPOHHYIO KOH(GUTypaLUi0?

OIIK-1.¥.1

154

OueHuTe 110 TIOPSAKY BEJIMUUHBI BPEMSI )KU3HU KBAHTOBOT'O COCTOSIHUS,
SHeprusi KOTOpOro XapakTepusyeTcs pa3MbiBaHueM nopszaka AE =~ (.1
3B.

OIIK-2.B.1

155

MukpouacTuiia 3ariepTa B OJHOMEpPHOM TOTeHI[MabHOU siMe IIMPUHOM |
c 0eCKOHeUHBIMH CTEHKAaMH U HaXOAWTCS B COCTOSTHUM C KBAHTOBBIM
yucsiom n = 1. TlokakuTe, KakK OIpe/enuTb KOOpPJWHAaThl TOUEK, B
KOTOPBIX BEPOSITHOCTh OOHAapYy)XWTh MHKPOYACTHIy MaKCHMasbHa.
Haligyte ux B yKa3aHHOM C/yuae.

OIIK-1.B.1

156

KakuM MoxkeT ObITh CIIMH YaCTULl, KOTOPbIe OMUCHIBAKOTCS CTaTUCTHUKOM
®epmu-/ypaka? [IpyBesuTe ipumMepsbl TaKUX YaCTUL].

OIlK-1.3.1




157 OObBsICHUTe, UYeM OT/IMYaeTCs XapaKTep 3aroJiHeHHsl COCTOSTHUN OIK-1.3.1
KBAaHTOBOMW CUCTeMbI (hepMHUOHAMH 1 HO30HAMU. o

158 | ComnocTaBbTe CBOMCTBA CIIOHTAHHOTO M BbIHY>K/IEHHOT'O U3/Ty4YeHHsl. OIIK-1.¥.1
[lpepnoxxute  TeopeTnuyeckoe  0OOCHOBaHME, KAaK  M3MEHUTCS

{5g | IPOBOAMMOCTE  KPEMHHEBOro obpasija, eciM B HEro BHEJIPUTH OIK-1B.1
HeDOJsIbIlIoe KOJMUEeCTBO WH/WEBOW TpUMecH? BaneHTHOCTh KpeMHUs o
paBHa 4, BaJIeHTHOCTb UHAUA — 3.

160 | OnuruTe NMPUHLKI paboThI J1a3epa Mo TPEXYPOBHEBOM cxeMe. OIIK-1.3.1
Jlazep paboTaeT 10 TPEXYPOBHEBOW CxeMe. ODHEPruUsi OCHOBHOTO

161 coctosinusi E; = -8 3B, 3Heprus Bo30y>X€HHOTO coctosiHus E, = -5 3B, ONK-1.Y 1
3Heprusi MeTacTabuabHOro coctosiHus Es= -5.2 3B. Orpegenure fmuHy o
BOJIHBI, HA KOTOPOU MPOUCXOUT paboyee U3mydyeHue.

162 UeMmy paBHa MoJIsIpHas TeIJIOBMKOCTb TBEPJOro Tesa, COrJIaCHO OIK-2.3.1
K/ITaCCUUeCKOl Teopuu TerioéMKocTH [rosionra u I[1tu? o

163 OObsicHUTe, KaK KBAHTOBasl TEOPHSI TETJIOEMKOCTH TBEpzoro Tesa [ebast OIK-2.Y 1
JIOTIO/THSIeT TEOPUIO TeTVIOEMKOCTU DUHILTeHA. o
Kakas uactvia HasbiBaeTcsi  (oHOHOM?  Kakum  KBaHTOBBIM

164 OIlK-1.3.1
pacripe/ieieHueM OMUCHIBAOTCst (YOHOHBI?

Bomnpocsr (3amaun) asist 3aueta / qudd. 3aueTa rpecTaB/ieHbl B Tabuie 16.

Tabsmiia 16 — Bonpockl (3agaun) /st 3adeta / audd. 3auerta

Ne n ( ) b Koz
epeueHb BOIIPOCOB (3azau) A/ JUdepeHIMPOBaHHOIO 3a4eTa
/1 P P Ad) R A peHiup WHMKaToOpa
YyeOHbIM I171aHOM He TIpe/lyCMOTPEHO
[TepeueHb TeM [isl BBITIOJTHEHHUS] KYPCOBOTO MPOEKTa/ KypCOBOUM PabOThI Mpe/iCTaB/IeHbI B
Tabnwe 17.

Tabsuiia 17 — TlepedyeHb TeM [ijisl BBITIOJIHEHHSI KYPCOBOTO TIPOEKTa / KYPCOBOM PabOThI

Ne /i1

KypCOBOM paboThl

[TprMepHBIii TIepeyeHb TeM /1J1s1 BBITIOJIHEHHsI KypPCOBOT'O TIPOeKTa/

YueOHBIM IJITAHOM He MPelyCMOTPEHO

Boripockl a1 mpoBefjeHHs1 TIPOMEXYTOYHOWM aTTecTaldd B BHUJAE TeCTUPOBAaHUS
Tripe/icTaB/ieHbl B Tabuie 18.

Tabsuiia 18 — IpuMepHBIi TIepeueHb BOIIPOCOB IJisi TECTOB

3) IMapab6osia
4) OKpY>KHOCTb
OtBeT: 4

Ne . Kop,
[TprmepHbIii TiepeueHb BOTIPOCOB /il TECTOB
/1 WHAWKATOpa
Kakasi OyzeT TpaeKTOpWsi y YacCTUI[bl, JBWIKYIIEHCS PaBHOMEDHO C
TOCTOSIHHBIM T10 BeJIMUYMHE YCKOPEHHEeM.
1) IIpsimast nHUA
1 | 2) JIunus ¢ mepernbom OIK-1.Y.1




Ornpesienite, Kakasi U3 TIpe/iCTaB/eHHbIX (PU3NUYECKUX BeJWUYUH HMeeT
eIMHULlY U3MepeHHs], COBMA/IaroLyl0 C eJUHULIEN U3MepeHus CUJIbI.

1) Umnysnsc

2) YckopeHue

3) Bec

4) YrnoBasi CKOPOCTb

Otsert: 3

OIlK-2.3.1

Yro npou3oigET mocsie abCoMOTHO HEYNPYTroro yjapa 4acTHI] MaccaMu
m, = 4m, U C KUHeTUUeCckumu 3Heprusamu T, = 6T,. Yactuua ¢ maccou
m, [iBUrazsach BIIPaBO, a YacTHL[a C MacCOi M, — HaBCTpeuy YacTHULe C
Maccou m,.

1) Yactuiiel OyyT JBUTaThCS BIPABO

2) Eaunas yactuiia OyZieT ABUraThCsl BJIEBO

3) YacTtuiipl OyAyT MOKOUTHCS

4) YacTuiipl OyyT ABUTATHCS B IPOTHUBOIO/IOXKHBIE CTOPOHBI

Otser: 2

OIIK-1.¥.1

[Tpoananu3upyiTe, Kakol OTBeT SIB/SETCS IPaBWIbHBIM Ha BOMNPOC:
«YeMy paBHa CyMMa BHYTPEHHMX CWJ, [EeWCTBYHOILUX MeX[y Te/laMH
3aMKHYTOW MeXaHUUeCKOM CUCTEeMBbI?»

1) I3MeHeHUIO SHEPTHUH CUCTeMBbI

2) Hymo

3) VI3MeHeHUI0 UMITyJIbCa CUCTEMBbI

4) Y CKOpEeHHIO 1|eHTpa MacC CUCTEeMBbI

Otser: 2

OIIK-1.B.1

Uro mnpousoileT € MOMEHTOM WHEepLWM CBUHLIOBOTO LWIMHApA
OTHOCUTEJTbHO OCH, COBMAJarolieil € ero TreoMeTpPUYecKOW OChbiO
CUMMETPHH, eC/IU LUIVHAP CIUTIOIIUTD B JUCK?

1) He uameHnurcs

2) YBenuuuTcs

3) CoxpaHUTCS

4) CraHeT paBHbIM HYJIHO

Otser: 2

OIIK-1.B.1

YKakdTe BepHYIO 3alyChb YypaBHeHHsI [JWHAMUKU BpallaTelbHOTOo
JIBYDKEHUSI.

HM=Jow

2)e=M/J

3)M =L-w?

4) L =r-p-sina

Otser: 2

OIIK-1.3.1

YKa)kuTe, ueMy paBeH MOMEHT WHEpIIMA TOHKOTO 0Opyua Maccod m u
pazuycar.

1)J=m-1%12

2)J=mr1%2

3)J=m1%3

4)J=m-r?

Otsert: 4

OIIK-1.3.1




Beibepute ¢pasy, COOTBETCTBYIOILIYIO TI€PBOMY 3aKOHY HbIOTOHa:
«[lepBbiii 3aK0H HblOTOHA yTBEP)K/aeT. ..»

1) ®akT cyIiecTBOBaHUS aOCOMIOTHOTO [IBMXKEHUS

2) Cy1iiecTBOBaHME UHEPLMA/IbHBIX CUCTEM OTCYETa

3) ®axKT Cy1eCTBOBaHUSI HEMHEPLUaIbHbIX CUCTEM OTCUETa

4) ®akKT Cyl[eCTBOBaHMS MMPUHLIUIA OTHOCUTENIBLHOCTU ["anumnes

Otser: 2

OIlK-1.3.1

PaccuuraliTe BenMurMHy MOAYJISI MaKCMMalabHOW Be/WUYMHBI YCKODEHUSs
TOUKM, [IB)KeHHe KOTOPOW OMNMChIBAETCS ypaBHeHHWeM X = 3cos(2t — m)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Otsert: 1

OIIK-2.3.1

10

Bribepute ¢opmysy, onpezensioyl0 BeJUUMHY (a30BOM CKOPOCTH
BOJTHBI.

Duv=wk

2)v=kv

3)v=kA

4)v=awk

Otset: 4

OIIK-2.¥.1

11

PaccuuTaiiTe, ueMy paBHa paboTa KOHCEPBATMBHOM CHJ/IBbI TIO 3aMKHYTOMH
TpaekTopuH (1o Toukam 1, 2, 3 u 1).

1) 3aBUCHT OT yObUIH MIOTEHIIMATLHOW SHEPTUN

2) [pornopijoHaibHa MpUpalleH|u0 KUHeTUUeCKOW SHeprumn

3) PaBHa Hy/10

4) 3aBUCHUT OT CKOPOCTH JBU)KEHUS

OtBeT: 3

OIIK-1.3.1

12

Kakasi 13 mnepeurciieHHbIX (M3MYECKHUX BeIWYMH HMeeT DPa3MepHOCTb
(xkr-m)/c??

1) MOMEHT CHU/IBI

2) MowmeHT uHepLmn

3) MomMeHT ummnybca

4) Cuna

Otsert: 4

OIIK-1.3.1

13

Korga TaHreHiuasbHOe YCKOpeHMe paBHO HY/IH0, a HOPMasbHOe
yCKOpeHHe MOCTOSIHHO, TO TaKoe /IB)KeHHe Ha3bIBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHENHBIM

2) PaBHOMepHbBIM TMPSIMOJIMHENHBIM

3) PaBHOYCKOpEHHBIM NPSIMOJIMHEHHBIM

4) PaBHOMepHbIM BpalljeHHueM

Otsert: 4

OIIK-1.3.1

14

Bribepute mpaBuibHBIA OTBeT. Kak M3MeHsieTcsi MOZy/ib CKOPOCTH TIPU
MPSIMOJIMHEMHOM  [IBWDKEHUH, €C/M 3aBUCHMOCTh TPOMJEHHOTO TeaoM
IyTH OT BpeMeHH 3a/laHa ypaBHeHueM: S = 4 + 15t% + 37

1) Y6niBaer

2) Ilpoxoaut uepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTcs MOCTOSTHHBIM

Otsert: 3

OIIK-1.3.1




15

Kak BbIuMc/isieTcss MOMEHT UHEPLMY MaTepuaabHOU TOUKHU?
1)J=m-1?%3

2)J=m-1%12

3)J=2-m1%5

4)J =m-r?

OTseT: 4

OIIK-1.¥.1

16

Kak cOOTHOCATCS MOMEHThbI UHepLMU AUCKa JO v nunuHAapa Ji, KOTopble
HMMeOT paBHble MacChl U PaiuyChI?

1) Jo=Ju

2)Jo > i

3)Jo>2-Ju

4 Jn > Juy/2

Otsert: 1

OIlK-1.3.1

17

Hatizure oTHoOIleHWe mpou3BeZeHHBIX padot (A,/A,), ecu AiBa AMCKa C
paBHbIMU Maccamu U paguycamu R; u R, (R, = 2R,) packpyuuBatot u3
COCTOSTHUSI TIOKOS1 [I0 O/IMHAKOBBIX yTJIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Otsert: 3

OIIK-1.¥.1

18

Kakoli yuéHblii co3an crelyaabHy0 Teoputo oTHocutenbHocTu (CTO)?
1) l'anunei

2) DUHIITeNH

3) JlopeHnr

4) Bop

Orger: 2

OIlIK-2.¥Y.1

19

BribepuTe ypaBHeHHe, OMMCHIBAIOLIee TapMOHUYeCKHe KoyiebaHusl.
1) x = 0,1-tg(2t2 + n/6)

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

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

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

OtBeT: 2

OIlK-1.3.1

20

[IpoaHanv3upyiTe, TpPU KakOM YC/IOBUM B CHUCTEMe, COBepLIaroLen
BLIHY)KZIeHHble KojiebaHusi, Oyzer Habmopatbcs pe3oHaHC (®, —
COOCTBEeHHas YaCTOTa,  — YaCTOTa BBIHY)K/IAIOIIEeN CUITbI)?

1) o>>w,

2) ® > o,

3) R,

4) o <<,

Otsert: 3

OIIK-1.3.1

21

BribepuTte, Kakast (hr3nyeckast BeJIMUMHA U3MEHSIeTCS TI0Z BO3ZIeHCTBHEM
CWJIbI Ha TeJI0 COT/IaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MonspHas macca

2) CKopoCTb

3) Macca

4) MOMeHT UHepILur

Otser: 2

OIlK-1.3.1




22

BribepuTe, B Kakol CHCTeMe Tes TOJIHbIA MOMEHT UMITY/IbCa OCTAeTCs
TIOCTOSIHHBIM.

1) 3amkHyTOM

2) HezaMKHyTOH, T/le CyMMa MOMEHTOB BHYTPEHHUX CUJI paBHa HYJIHO

3) HezaMKHyTOM, T/le CyMMa MOMEHTOB BHEIITHUX CUJI TTIOCTOSTHHA

4) HezaMKHYTOM

Otsert: 1

OIlK-2.3.1

23

YkaxkuTte, paboTa Kakol W3 TiepeurC/IeHHBIX CWJI paBHAa HYJ/O TpH
3aMKHYTOW TPaeKTOPHUM JIBUKEHUS Tesla.

1) Bsizkoro TpeHust

2) Cunbl TpeHUs1 KaueHUst

3) TsiroteHus

4) Cunbl TpeHUs CKOTbXXeHUsT

Otsert: 3

OIIK-1.3.1

24

Uemy paBHa BeJTMUMHA YCKOPEeHHUsI CBOOOZHOTO Ta/ieHust g Ha BBICOTE Ha[
MOBEPXHOCTBIO 3eM/M, paBHOW pazuycy 3emau? BemuuuHy g BOmM3u
NOBEPXHOCTY 3eMJIU NPUHAThL 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?

Otser: 2

OIIK-1.3.1

25

[TpoaHamu3upy#Te, KaK U3MEHUTCS 1epro/], KojebaHWii MaTeMaTHueCcKoro
MasiTHMKa, ec/iv JIJIMHY ero rojiBeca yBeJuuuTh B 9 pa3, a Maccy rpysa —
YBeJIMYUTH B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBennuurcd B 4 pasa

3) YMeHbIIUTCS B 2 pas3a

4) YMeHbIIUTCA B 4 pasa

Otser: 1

OIlIK-2.¥Y.1

26

OtlleHUTe 371€KTPOEMKOCTb IJIOCKOTO BO3ZYIIHOIO KOHZeHcaTopa, ec/d
paccTosiHie MeXy ero OOKIaJKaMu yBeJduuTbh B 9 pa3, a o0sactb
MeXX1y 00K/IaJKaMU 3a/iTh JUCTU/UIMPOBAHHOW BooH (€ = 81).

1) Y™MeHnbmtcs B 4 pasa

2) YBennuutcd B 4 pasa

3) YBenuuutcs B 9 pas

4) YBenuuurtcs B 12 pa3

Otsert: 3

OIIK-1.¥.1

27

HazoBure BelljecTBa, KOTOPbIe NPU OOBIUHBIX YC/IOBUSX MPaKTHUeCKH He
TIPOBOJAT 3/IEKTPUUECKUI TOK.

1) IIpoBogHUKYM

2) IMonynpoBoJHUKH

3) [TnaTuHa

4) Ins/1eKTpUKU

Otsert: 4

OIIK-1.B.1

28

Kak HaripaB/ieHbl CHU/I0BbIE JIMHUW HAaNPSPKEHHOCTH 3/IEKTPOCTaTUUeCKOTO
107151, CO3/IaHHOTO TOYEUHBIM OTPHULIATEe/IbHBIM 3apsioM?

1) 3akpyumBarOTCs BOKPYT 3apsijja

2) K zapsiny

3) 3aKpyurBarOTCSI BOKPYT 3apsiia 0 4YaCOBOW CTpeJiKe

4) 3aKpyuMBarOTCsl BOKPYT 3apsi/ia MPOTUB YaCOBOW CTPEJIKU

Otser: 2

OIIK-2.B.1




29

Mo>keT /T YaCTHIla UMETh 3apsiJ], BeIMUMHA KOTOporo B 1,5 pa3a Gosbliie
3/IeMeHTapHOr o0 3apsizia’?

1) Moxet

2) Her, He MoxeT

3) MosxeT, HO TO/IBKO eC/H 3apsif, OTpULIaTe/IbHbIN

4) Mo>keT, HO TOJIbKO eCJIU 3apsi/] M0JI0>KUTEeTbHbIN

Otser: 2

OIlK-1.3.1

30

UeMy paBeH INOTeHL[Ma/ 3/1eKTPUUYECKOTO MOJs?

1) TloTeHUMANTBLHOM SHEPTrUMU eAUHUYHOIO TOJIOKUTeTBHOTO 3apsifjla Win
OTHOILIEHHIO [TOTeHLIUATbHOW SHEPTUU K 3apsify

2) Pabore cus 1osisi TIO TIepeMeleHHI0 eAUHUYHOTO T0JI0XKUTETEHOTO
3apsijia U3 JaHHOW TOYKH 110J1s1 B 6eCKOHEUHOCTh

3) Cune, gercTByIOLEM Ha 3apsifi, MIOMELLeHHbIM B JAHHYI0 TOUKY T0JIs

4) KuHeTHuecKol 3Hepruu NMpoOHOr0 TOUEUHOro eAWHUYHOrO 3apsijia B
JJaHHOM TOUKe MOJIsi

Otser: 2

OIIK-2.B.1

31

Hanumire dhopmysny 3akoHa Oma B guddepeHiiraabHoMi Gopme.
)R=UI

2) R = Q/I2-At

3)j=0E

4)R=P/1

Otsert: 3

OIIK-1.B.1

32

Havigure  mpaBwibHOe — HasBaHMe /Il BEKTODHOM  CUJIOBOM
XapaKTePUCTUKU 3/IEKTPOCTaTUUeCKOr o TOJIs.

1) [ToTenuman

2) HaripskeHHOCTb

3) Unpykuus

4) 3apsp,

OtBer: 2

OIIK-1.3.1

33

OueHuTe, KaK MU3MEHUTCS CH/Ia 3/1€KTPOCTaTUYeCKOrO B3aUMO/eNCTBUS
JIByX TOUEUHBIX 3apsiZioB, eC/M OAWH M3 HUX YMEeHbIIWTh B 4 pasa, a
paccTosiHMe MeXXy HUMH YMeHbILUTb B 2 pasa.

1) Ymenbumrcs B 8 pa3s

2) YMeHbILIWTCS B 2 pas3a

3) YmenbLuuTcs B 16 pa3s

4) He uameHHUTCS

Otsert: 4

OIIK-1.3.1

34

OneHuTe, KakK 3aBUCHT 3jeKTpuuecKass MPOBOAUMOCTb IPOBOJHHUKA OT
TIPUJIOYKEHHOU K HeMY Pa3HOCTHU MOTeHIIUAa/IOB.

1) IIpsimo MponopLXOHaNIbLHO

2) TTporopiiioHaNIbHO CTereHr OT Pa3HOCTH TIOTeHLIMaIoB

3) IponopioHanbHO KBajpaTy

4) He 3aBucur

Otsert: 4

OIIK-2.3.1

35

YKakuTe (QU3NUECKYl0 BeIWUMHY, KOTOpasi HMMeeT Ty XK€ eAWHHLY
W3MepeHUs], UTO U HalpsKeHUe.

1) HanpsbkeHHOCTB

2) [IpoBoAMMOCTB

3) 34C

4) CornpoTuB/eHue

Otsert: 3

OIIK-2.3.1




Kak  Ha3blBaeTCs  BeMUMHA  HAMpPSDKEHHOCTH  TOJIA,  €C/TH
HaMarHUUeHHOCTh  (eppoMarHeTMka  oOpaijaeTcs B Hy/JIb U
HaNpsDKeHHOCTB T10J1s1 HarpaB/ieHa TIPOTUBOTIOIOXKHO TIOJTI0, BbI3BABIIIEMY
HaMarHUuMBaHUe?

36 | 1) I'ucrepesncom OIlIK-1.3.1
2) Ko3piutuBHOM cuioi
3) [Monsipuzaruen
4) MarHutoBWXKylllel CUIoNn
Otser: 2
OreHuTe, TIO0 KakOW TpaeKTOpUU OyJeT ABUTaTbCsS B MAarHUTHOM TIOJie
yacTula, JieTsllas C MOCTOSIHHOM CKOPOCTbHO BOJIb JIMHUM MarHUTHOMU
WHAYKLUA?
37 | 1) Oxpyxnocts OIK-1.3.1
2) [psimast
3) OBanoup
4) Dnnuric
Otser: 2
B Kakux eJMHULIAX U3MePSIeTCs HarpsDKEeHHOCTb 3/1IeEKTPUUeCKOTro ToJisi?
1) A/m
2) B/m
38 3) Kn OIIK-1.B.1
4 Tn
OtBer: 2
YcTaHOBUTE COOTBETCTBHE MeXKJYy MaTepuajsioM I[IPOBOJHUKA U €ro
3/1eKTPOIPOBO/IHOCTHIO:
Marepuan DJIEKTPONPOBOAHOCTE (0, 1/(OM-cm
39| &) Meramn ) 1) >10—[is -Eo—loﬁ o2 L | onK-131
B) MonynpoBoJHUK 2)1071°-103
B) [Ina1eKTpuk 3) 104 - 108
OtBer:1-B,2-B5,3-A
OLueHuTe, KaK COOTHOCSITCS YTJIbI MMa/IeHUs] O U OTPa)KeHHUs () CBeTa?
Da>>o
40 |De>0 OMK-1..1
3a=09
Ha<o
Otsert: 3
[TpoaHanu3upyiite, yeMy paBeH aOCO/FOTHBIM TOKa3aTe/b MPeIOM/IEHUS
cpefibl C [AW3JEKTPUYECKOW MPOHULIAEMOCTbI0 € = 16 M MarHUTHOU
TPOHKULIAEMOCTBIO | = 1.
1) 1/32
41 2) 1/4 OIlK-2.3.1
3)4
4) 1/16
Otsert: 3
YKaxkuTe siBlieHUe, KOTOPOe UMeHyeTcsl UHTepdepeHLueli BOMH?
1) Orubanvie BOJTHAMU TIPETISITCTBUN
2) HanokeHue [Apyr Ha /[Apyra BOJH, HWAYIIMX OT KOTePeHTHbIX
4 | poTOIINROD OIK-2.3.1

3) Ork/ioHeHHWe BOJAH  OT  [epBOHAUaJbHOIO  HarpaB/eHUs
pacrpocTpaHeHUsl TPy Mepexo/ie U3 OJJHOU Cpe/ibl B IPYTYIO

4) 3aBUCUMOCTb (Pa30BOM CKOPOCTH OT [JTMHBI BOJIHBI

Otser: 2




43

[TpoaHanu3upyiite, KAKUM JIOJDKEH OBbITH yToJl TIa/IeHHsi CBeTOBOTO Jyua,
YTOOBI OTPa>KEHHBIH JIyd COCTaBJIS/ C TaZaroIuM yrom 40°.

1) 25°

2) 55°

3) 20°

4) 45°

OtBeT: 3

OIlK-1.3.1

44

OueHuTe oNTUYECKYylO JAUHY MyTH L U3 OAHON TOUKM B APYrylO, eCiu
paccTosiHUe MeXAy JABYMsI TOUKAaMM TIPO3PauyHOM [AU3JIEKTPUUYECKOU
cpeanl S = 4 m. [1okaszaresib npesioMsieHus cpefbl n = 1,5.

1)5m

2)6w™m

3)7m

4H11lwm

Otser: 2

OIIK-2.¥.1

45

Insi 0OBSICHEHUS] KAaKOTO SIBJIEHUSI MOXKeT ObITh MCII0/Ib30BaH TMPUHLIUTI
[totirenca-®penens?

1) KorepeHTHOCTh

2) Judpakuus

3) [Monsipuzarusi

4) KopnyCcKynsipHO-BOJTHOBOM /1yann3m

Otser: 2

OIIK-1.3.1

46

[TpoaHanu3upyiiTe, ueMy paBeH TepUOJ, PelleTKH, KorJa AUPpakiioHHast
penieTka coepxut 200 [ITPUXOB HA MUUTUMETD.

1) 100 mxm

2) 500 MKM

3) 200 MmKkM

4) 5 MKM

OtBerT: 4

OIIK-1.¥.1

47

[TpoaHanu3upyiiTe  MHTEHCUMBHOCTb CBeTa IpPU  HUHTep(epeHLIH
O/IJMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOTrepeHTHBIX UCTOYHUKOB B
TOUKe, B KOTOPOM pa3HocTh ¢a3 paBHa 2-m-N (N =0, 1,2, ...)?

1) 41

2) 31

3)I

4)0

Otser: 1

OIIK-1.¥.1

48

Yro u3 TIepeurc/IeHHOTO SIBJISIETCS OCOOEHHOCTBIO CUJIOBBIX JIMHUHN
Mar"HuTHOrO TI0JIsST?

1) CusioBble TMHUU MarHUTHOTO TIOJIS1 BCET/ja 3aMKHY Thie

2) MarHutHble CU/IOBble JIMHUM HAuWMHAIOTCS HAa MAarHUTHBIX U
3aKaHUMBAIOTCS Ha 3JIeKTPUUECKUX 3apsifiax

3) MarHuTHble CWIOBble JIMHUM HAUMHAKOTCSI M 3aKaHUYMBAKOTCA Ha
MarHUTHBIX 3apsifiax

4) MarHuTHble CHUJIOBble JMHUM HAUMHAIOTCS W 3aKaHUMBAKOTCS Ha
3/IeKTPUUECKUX 3apsiZiax

OrtBeT: 1

OIIK-1.3.1




49

CpenaiiTe BbIBOJ|, KakoWll reOoMeTPUYeCKON (Urypoll MOKHO OMNMCaTh
TPAeKTODUIO [IBI)KEHHSI 3apsDKEeHHOM YacCTULlbl, [JBUTaloLLencsl TIof
HeKOTOpbIM yrJioM (0° < a < 90°) K IMHUAM MarHUTHOW UHIYKLIWH.

1) OKpy>KHOCTb

2) TTapabosa

3) 'uniepboJia

4) Cninpanb

Otsert: 4

OIIK-1.¥.1

50

OreHuTe CTereHb MoJisApu3anuy P cBeTa, ec/iv CBET TIpeZiCTaB/sieT co00i
CMeCb eCTeCTBEHHOI'0 CBeTa C TJIOCKOIIO/ISIpU30BaHHbBIM. MIHTEHCUBHOCTh
TO/ISIPU30BAaHHOTO CBETa B Jiyye paBHA WHTEHCUBHOCTU €CTECTBEHHOTO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OtBeT: 3

OIIK-2.B.1

51

PaccuuTaliTe 1oka3saTe/b TIpeJiOM/IeHUs] BellleCTBa, eC/IM CKOPOCTb CBeTa
TIpM Tepexo/ie Jiydya U3 BO3[yXa B HEKOTOPOe Bell|eCTBO YMEeHbIIU/Iach Ha
20%.

11,2

2) 1,25

3)0,2

4)2,2

OrTBeT: 2

OIIK-1.3.1

52

PaccuuraliTe yron Mexzay ONTUUECKHMH OCSIMM TIOJjisipU3aTopa U
aHanusaropa. [IpM TIPOXOXK[E€HWH CKpeLeHHBbIX [oJsipu3aTopa U
aHa/M3aTopa UHTEHCUBHOCTh CBETAa YMeHbIIIW/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBeT: 2

OIIK-1.B.1

53

ITpoananu3upyuTte, Kak U3MEHUTCS Be/IMUMHA MarHUTHOWM MHAYKLWAW Ha
OCU [JIMHHOTO COJIEHOWJA, eCId TOK B HEM yBeJIWuYuTb 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-1.B.1

54

YKa)kuTe, Kakoe TeJi0 SIB/IeTCsI abCOFOTHO UePHBIM TeJIOM.
1) IornowjaeT Bce najatroiiee Ha HETO U3TyUYEHUE

2) OTpakaeT Bce Maiatolliee Ha HETro U3ayyeHue

3) N3nyuaeT B peHTreHOBCKOM /lMaria3oHe

4) N3nyuyaeT B BUAUMOM JMaria3oHe

OtBeT: 1

OIIK-1.¥.1




55

Y Kakoro u3 Tes OTpaXkaTebHasi CIOCOOHOCTh O/13Ka K HYJTH0?
1) Ipo3pauHoro

2) 3epKanbHOrO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-2.¥.1

56

OueHuTe, BO CKOJIBKO pa3 yBe/JWYWIaCh SHepreThueckasi 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 pa3

4) B 64 paza

Otser: 2

OIIK-1.¥.1

57

Bribepure, kakasi (hopMmysia Harbosiee TOYHO OIMMCHIBAET CIEKTPATbHYIO
TJIOTHOCTb SHEPreTUYeCKON CBeTUMOCTH abCOTFOTHO UepHOT0 Teia.

1) ®opmyna Pepmu-/lnpaka

2) ®opmyna bose-DiiHiuTeiiHa

3) ®opmyna [lnanka

4) ®opmyna Panes-[IxuHca

Otsert: 3

OIIK-1.3.1

58

Kakoe n3nyueHue sB/seTCsl paBHOBECHBIM?

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

2) TernoBoe u3nyueHue

3) JlazepHoe u3/iyueHre B BUAMMOM U UH(PPAKpaCHOM JiMara30Hax
4) TopMO3HO€e PEHTTeHOBCKOe H3/lyueHue

OtBer: 2

OIlK-2.3.1

59

YKaKUTe 3aKOH, KOTOpBI OIpeZesnseT TIONOKeHWe MaKCHMyMa
W3/TydaTe/IbHOM CrOCOOHOCTH abCOIFOTHO UepHOTO Tejla TpU 3aJaHHOMN
abcomnroTHOM TeMmeparype.

1) 3akon Credana-bonbrvmana

2) IlepBbiii 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Otser: 2

OIIK-1.B.1

60

YkaxuTte (popmyy, orpe/esitoly0 SHePTHI0 CBeTOBOT0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4 E=h-v=h-c/A

OrTgeT: 4

OIIK-1.3.1

61

[Tpoananu3upyure, Kak M3MEHSeTCS CWjla TOKAa HaChIeHUsl TIpU
¢doTo3(ppexkTe B C/yyae yMeHbIIEHHS CBETOBOIO IIOTOKA IaZaroLero
CBeTa MOCTOSIHHOM JIJIUHBI BOJTHBI.

1) YmeHbl1aeTcs

2) CHavasia yMeHbLIaeTcs, 3aTeM yBeJINUMBaeTCs

3) CHauasia yBe/IMUMBAaeTCs], 3aTeM yMeHbIIIaeTCsl

4) ChHauana ocTaeTcsi IOCTOSIHHOW, a 3aTeéM YMeHbIIaeTCs

Otser: 1

OIIK-1.3.1




[IpoaHanu3upyiTe, UTO TPOU30UAET C KUHETUYECKOM SHeprueu
(hOTO3/1eKTPOHOB, €C/Ii, He MeHsIsl YaCTOThI NaZlatoIllero CBeTa, yBeJnYUTh
ero UHTEeHCHUBHOCTH B 2 pasa.

1) YmenbmmTcs B 2 pasa

62 2) YBenmuutcs B 4 pasa OIK-1.3.1
3) He u3menurcs
4) YBenuuurcs B 2 pasa
Otsert: 3
OueHvTe BeJMYMHY KpacHOW rpaHuibl (oTtosddexrta (B repuax) s
KaTo/a, U3rOTOBJIEHHOTO M3 Bosib(pamMa ToMuHONW 2 MM. KaTos mokpbIT
csioeM okcuzia 6apusi. PaboTa BBIX0/1a 371IEKTPOHOB C TIOBEPXHOCTH KaToza
paBHa 2 3B. IlocrosiHHasi Ilnanka — h = 6,6-10734 [Dx-c. 3apsn
71eKTpoHa — e = 1,6-10719 K.
63 1) 3,2-105 Ty OIlK-1.3.1
2)4,8-105 I'y
3)4,8:-10 I'y
4)4,8-108 T'y
Otser: 1
Kakum o0pa3oM 3aBUCHT paboTa BBIXOZAA 3/7€KTPOHA C TIOBEPXHOCTH
KaTo/a 13 Ka/IMUsl OT YaCTOThI Majjatolliero ceera’?
1) IIpsiMmo MpoOIOPLIMOHA/IBHO YacTOTe
64 | 2) [IporopLOHaIBLHO YCKOPSIOLLEMY HarpshKeHUI0 OIlK-1.¥.1
3) [IponopioHanbHO KBaApaTy 4acTOThI
4) He 3aBUCUT OT YaCTOThI
OtBerT: 4
[Mpoanamu3upyiite, Oyzger mu HabmogaThcs Gdotodddekr, ecau
MIaCTUHKY W3 JlaHTaHa oO0J/ydaThb CBETOM C JAAMHOM BoHBI 600 HM?
Pabora BeIX0/1a 3/IEKTPOHA U3 JlaHTaHa paBHa 3,3 3B.
1) ®oro3ddekT Bo3MOXKeH, eC/iM KaTo/, HarpeTh 0 TeMmepaTypsl 347 K
65 | 2) He byner OIK-1.Y.1
3) ®oto3ddeKT BO3MOXKEH, €eCIu [JOTMOJHUTeNHHO TPUIOKUTh K
TJIaCTUHKe YCKOPSIIOIIYI0 Pa3HOCTh MOTEHIMAIOB BeJTMUMHOM He MeHee 1
B
4) ®oTo3¢gdheKT BO3MOXKEH C BEPOSTHOCTBIO p ~ 0,5
OtBer: 2
CpenaiiTe BBIBOJ, O BeJMUMHE MHHHMMA/JLHOTO OOpPaTHOTO HArpsDKeHUs,
MpU KOTOPOM TIOJIHOCTBIO TIpeKpaijaeTcss (JOTOTOK. Y C/IOBUe: IHeprusi
¢doroHOB paBHa 6,5 3B, a (doToOKaTOA W3rOTOBIEH W3 JUTHS, paboTa
BbIX0/la KOTOPOro cocTasjsieT 2,5 3B.
66 [ 1)4B OIIK-2.B.1
2)9B
3)6,5B
4)2,5B

OtBerT: 1




67

OueHvre, BO CKOJbBKO pa3  [laBjieHMe  CBeTa,  MaJarollero
TePHeHJUKY/ISIPHO  W/lealbHO  3epKa/IbHOM  TIOBEPXHOCTH, Oorbliie
JlaB/ieHHsT CBeTa, MaJarollero TMeprneHAUKY/IsIPHO WealbHO UYepHOU
TOBEPXHOCTH.

1)2

2)1

3)1,5

43

OrtBeT: 1

OIIK-1.3.1

68

OueHuTe, OT KaKuMX BeJIMUMH 3aBUCUT CHU/Ia CBETOBOTO JABJIEHHUSI 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 00/1aCTAX CIIEKTPa 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-2.¥.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) VIMny/sibC TIpSIMO TIPOMOPLMOHA/TIeH KOPHIO KBaJpaTHOMY OT JJIMHbI
BOJIHBI

OtBerT: 3

OIIK-1.¥.1

71

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

1) NndpakpacHoe usnyueHue

2) TeparepijoBoe H3TyueHHe

3) PeHTreHOBCKOe U3/lyueHre

4) PagrousnyuyeHue

Otsert: 4

OIIK-2.B.1

72

[TpoaHanu3upyiite, Kakoe U3 TIpUBe/JeHHBIX BBLICKAa3bIBaHUI
MPOTUBOPEUYUT KBAHTOBOW TEOPUU CBETa.

1) 'HTeHCUMBHOCTh CBeTa He 3aBUCHUT OT IJIOTHOCTH MOTOKa (DOTOHOB U UX
SHEepruu

2) CBeT MOXeT HW3/lydyaTbCsi U PACIPOCTPAHSATHCS TOMBKO OTAeIbHBIMU
MOpLMSMA — KBaHTaMU

3) KakzoMy U3 KBAaHTOBBIX COCTOSIHWM, B KOTOPOM HAaxO/UTCs aTOMHasi
CUCTeMa, COOTBETCTBYeT Orpe/ie/ieHHbI yPOBeHb SHePTUU

4) [na 4YacTuijpl He MOTYT OBbITh OJHOBPEMEHHO TOYHO H3MepeHbI
KOOpJMHAThl U UMITYJIbC

OrtBeT: 1

OIIK-1.B.1




73

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

1) YTBepXzZeHHWe O CyLIeCTBOBaHMU CTal[MOHApHBIX COCTOSIHUM, B
KOTOPBIX aTOM He H3/ly4yaeT U He MOIJIO|aeT SHepruun

2) PasHOCTb 3HEpPruii [ByX CTAallMOHapHBIX COCTOSIHUM paBHa SHEPIUU
W3/ly4aeMoro Wi MOorJiolaemMoro KBaHTa CBeTa

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

4) ATOM COCTOUT W13 TMOJIOKUTENBHO 3apsPKEHHOTO s/ipa U OTPULIATeIbHO
3apsDKeHHBIX 37IeKTPOHOB

Otsert: 1

OIIK-1.3.1

74

Bribepute, kakoe W3 TpUBE/EHHBIX HIKE BbICKA3bIBaHUI IPaBU/IBHO
OTUCBHIBAeT CIIOCOOHOCTh aTOMOB K W3/TyU€HUIO U TIOTJIOIeHUIO0 SHepPTyu:
«ATOMBI MOTYT ...».

1) TlormomwjaTb W W3/My4yaTh JIMIIb HEKOTODPBIM /[JUCKPeTHBI Habop
3HaueHUN SHepPruu

2) V3nyyath 1 Mor/omaTh M00y0 TOPLUI0 SHEepTuu

3) UznyuaTh MO0 AUCKPETHBIM HAOOp 3HAaUeHWM 3HEPryu, MO0 F00YI0
MOPLIUIO SHEPrUu

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

OIIK-1.3.1

75

YKaxuTe, K KakOMy [Juaria3oHy HW3/y4YeHUs] OTHOCATCS Iepexofbl U3
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

[MpoaHanu3upyiite, Kak H3MeHW/Iach SHEPrusi aTomMa BOJOpOJA IIpH
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 pa3HOCTh YHEPTUN OCHOBHOTO U BO30Y)K/I€HHOTO COCTOSIHUS (B
9B). JlaHO: 3/7IeKTPOH B aTOMe Tiepelien U3 BO30Y)KAEeHHOIO COCTOSIHUSI B
OCHOBHOe, W TIpDU JIaHHOM Tiepexojie MPOU30LI0 H3/yueHue (OTOHA C
JUTMHOM BOJIHBI 650 HM.

1) 0,4 5B

2) 1,95B

3)1,25B

4)2,2 5B

Ortger: 2

OIIK-1.3.1




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

1) JIoGble MHKpOYacTULbl Hapsily C KOPIYCKYJSIPHbIMU 00/1a/jatoT
BOJTHOBBIMM CBOWCTBaMU

2) AToM He MOXeT cofiepKaTb Oosiee IByX 3/1eKTPOHOB, HaXO/SIIMXCS B
OJMHAKOBBIX CTAL[MOHAPHBIX COCTOSHUSX, OTpejesisieMbIX Habopom

78 | yeTbIpex KBaHTOBBIX UMCel OIlK-1.3.1
3) OpHOBpeMEHHO HEBO3MOXXHO C BBICOKOM TOUHOCTBIO 3a/aTh
KOODPZMHATHI U UMITYJ/IbC MUKPOUYaCTHUL{bI
4) DHeprus UCIyCcKaeTcsl U MOIJIOIAaeTC sl He HellpepbIBHO, a OT/ebHbIMU
KBaHTaMU
Otser: 1
BribepuTe yTBep)KIeHHe, Haubo/iee TIPaBWILHO COOTBETCTBYIOII[Ee
runorese ae bporis.
1) MuKpouacTHULbl MOTYT MPOSIB/IATH BOJTHOBbIE CBOMCTBA
79 | 2) OneKTpoOMarHMWTHbIE BOJIHBI UMEIOT CBOKMCTBA YaCTHL] OIIK-2.¥Y.1
3) ¥Y Ka)KJ0M uacTHLIbI CYll[eCTBYeT aHTHUYaCTULla
4) Slnpo aTomMa COCTOUT U3 KBapKOB
Otser: 1
PaccuuTaiiTe A/iiHYy BOJIHBI e Bpolins /st 371eKTpOoHa, ABMXKYLLErocs COo
ckopocthto 3,6 KMm/c. Macca snektpoHa me. = 9,1-1073! kr, 3apsn
371eKTpoHa e = —1,6-1071% K.
go | 1) 1.6wmim OIK-2.B.1
2)2,6 m
3) 201 um
4) 3,6 MKM
Otsert: 3
YKakuTe KOJIMYECTBO 3HAUEHUM, KOTOPble MOXKeT IPYHUMAaTh MarHUTHOE
KBAHTOBOE UWCJI0 M TPHU JAaHHOM 3HaueHWHd OpOWUTa/IbHOTO 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) INpoekiuro opOUTaNTEHOTO MOMEHTa UMITy/IbCa 3/IeKTpoHa Ha 3aganHoe | OIIK-1.3.1
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 yectb Koro HasBaH 3((deKT paciiierieHrsi ypoBHel SHepPruM atoMa BO
BHELIIHEM 3/IEKTPUUECKOM MoJie?

1) OuHIITelHA U e Xaaca

2) lItapka

3) OTTHHrCray3eHa

4) AapoHoBa-boma

Otser: 2

OIlK-1.3.1

85

Kak Has3blBalOT JMHHUM B CIeKTpe KOMOMHAIMOHHOTO pacCesiHusl 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) Tlpou3BeseHre BOMHOBOM (YHKIIMM Ha KOMILUIEKCHO-COTIPSDKEHHOE
BbIpa)KeHHe PaBHO TUIOTHOCTU BEPOSITHOCTU 0OHAPY>KeHUs UaCTULIBI

3) BonHoBasi ¢yHKUMsS 00paTHO TpPOMOPIMOHAIbHA JJIUHE BOJHBI [e
Bbpoiins

4) BosiHOBast (yHKIMS TIpe[CTaB/sieT COOOM KHMHEeMaTWUeCKWUH 3aKOH
JIBIDKeHUs] MUKPOUacTHLIbI X = X(t) B HesiBHOM (hopme

OtBer: 2

OIIK-1.3.1

87

Bribepute BepHYH (GOPMYIHMPOBKY COOTHOILEHHS HeOoTpe/eeHHOCTelH
[etizeHbepra.

1) AE-At>h

2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

OIIK-1.3.1

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-1.3.1

89

Kak HasbiBaeTcs1 TBepZioe Teso, Y KOTOPOrO BajeHTHasl 30Ha IOJIHOCTBIO
3ar0/IHeHa, 30Ha TPOBOAMMOCTH — TIOJHOCTBIO CBOOO/IHA, a IMIMPUHA
3arpelleHHOM 30HbI Be/IMKAa [0 CPaBHEHUIO C SHEpryued TeryioBOro
JBYKEHUs?

1) ITpoBogHUK

2) AusneKTpuK

3) INonynpoBogHUK

4) IpumecHbIH OTYTIPOBOJHUK

Otser: 2

OIIK-1.3.1

90

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

2) x/c

3) Ix/m

4) x/>B

Ortsert: 1

OIIK-2.3.1




91

OueHute, KakoM CMBICI KMeeT COOTHOIIEHVEe Heolpe/e/leHHOCTen
[efizenbepra [ns SHePrUud YacTULIbl 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 M3MepeHbl OJHOBPEMEHHO CO CKOJb
YTOIHO BBICOKOM TOYHOCTBIO

4) Uem Oosbllle HeompeleNeHHOCTb SHEPrUM, TeM  MeHbIlle
HeoIlpe/leJIeHHOCTb BpeMeH!

Otsert: 4

OIIK-1.3.1

92

Kak Ha3bpIBaeTCs COCTOsIHME 3/€KTPOHAa B aTOMe, COOTBETCTBYIOLIee
MHUHUMaTbHOMY BO3MOXXHOMY 3HAaUeHUIO ero SHepruu?

1) Bo30y»xieHHOe COCTOsTHHe

2) MeTtacTabWibHOE COCTOSTHHE

3) OcHOBHOEe COCTOsIHHE

4) BaneHTHOe COCTOSIHUE

Otsert: 3

OIlK-1.3.1

93

B uem 3ak/toyaeTcst TyHHeIbHbIN 3¢ deKT?

1) B Bo/IHOBOM XapakTepe ABMKEHUs] MUKPOYACTHULIbI B TIEPUOAUUECKOM
NoTeHLasne

2) B KOpIyCKy/ISIPHOM TIOBe/|[eHUHM 3/IeKTPOMarHUTHOTO U3/1ydeHus TIpU
TPOXO’KJEHUU ero yepe3 y3Koe OTBEPCTHE

3) B Haxok[eHUM YacTULbl Cpa3y B HECKOJIbKMX TOYKax IMPOCTPAHCTBA
O/IHOBDPEMEHHO

4) B npoxo/IeHU MUKPOUYaCTHUI[bl Uepe3 TOTeHIMaIbHbIN Oapbep, Korja
9HepTHs YaCTULIbI MeHbIIIe BICOTHI 3TOr0 Oaphepa

OtBerT: 4

OIIK-2.3.1

94

Kakvie nmoJBr>KHbIe UaCTUL[bl WM KBa3UYaCTULb! SIBJISIFOTCS HOCUTEISIMU
3apsifia B IOJIYIIPOBOJAHUKAX?

1) BneKTpoHbI

2) ITpoToHBI

3) DJIeKTPOHBI U JBIPKU

4) Nonsl

Otsert: 3

OIIK-2.3.1

[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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