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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa3oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— TmporpaMMmy 0OakajaBpyiaTa [0 HampaB/IeHWIO TOATOTOBKK/ —crenyanbHocTd  01.03.02
«[IpuknagHasi MateMaTvka ¥ WH(OPMAaTHKa» HarpaBAeHHOCTH/crieliianu3aunu «lIpuknazHas
MaTeMaTHMKa W WHPOpPMAaTHKa B HAyKOEMKOM T[IPOM3BOACTBe». [IMCLMIUIMHA peanu3yeTcs
Kadeapoii «Ne3».

[ucuuruivHa HaljesieHa Ha ()OpMUpPOBaHKe Y BBIMTyCKHUKA C/IeIyIOIIUX KOMIeTeHLU:

OIIK-1 «CniocobeH mpumeHsATb (yHAaMeHTa/bHbIE 3HAHWS, TMOJydYeHHble B 00/1acTu
MaTeMaTHUeCKuX W (WIM) eCTeCTBeHHBIX HayK, M MCI0JIb30BaThb WX B MpOQecCcHoHanbHOMN
JlesATeTbHOCTU»

Cofep>kaHe IMCIUMIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C MpobieMamu
obrrier Gu3uKH.

[periojjaBaHie JUCLIMIUIMHBI TIpeJlyCMaTpvBaeT cjeAytomye ¢(opMbl OpraHu3aluu
yueOHOr0 mpotiecca: JieKI[uH, jabopaTopHble pabOThI, MPaKTHUECKUe 3aHSITHs, CAMOCTOSITe/IbHAsT
paboTa oOyuaroIrierocs.

[TporpaMMoil [UCLUIUIMHBI TPeAYyCMOTPEHbI Ceflylole BUbl KOHTPOJS: TeKYyL[Uh
KOHTPO/Ib YCIIeBaeMOCTH, TIPOMEXXYTOuHasi aTrecTauuss B Qopme 5Kk3ameHa (1 cemectp),
nvddepeHIIMPOBaHHOTO 3ayeTa (2 cemMecTp).

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

S13bIK 0OyUeHuUs TI0 AUCIUTUIMHE «DYCCKUI»



1. TlepeueHb MIaHUPYEMBIX Pe3y/IbTaTOB 00yUeHHs 110 JUCLUTIIHE
1.1. Llenu npernofaBaHusi JUCLIUTIUHBI
- TIOJyyeHHe CTy/eHTaMH HeOOXOAWMBIX 3HAaHWW M HaBBIKOB B 00/1ACTH €CTeCTBEHHBIX
Hayk;
- TpejloCTaB/eHWe BO3MOXXHOCTU CTYZEHTaM pa3BUTh U MPOJE€MOHCTPUPOBaTh HaBBIKU B
M3MepeHusiX, BEIUMCIeHUsIX U 00paboTKe pe3ybTaTOB M3MepeHui;
- Co37aHMe TO/Jep’KUBaoLeld 0Opa3oBaTe/IbHOM Cpefbl TIPerojaBaHus il OCBOEHHS
TeXHUYECKUX [JUCLIUIUIVH.
1.2. [IucuunuiiHa BXOAWT B COCTaB 00s13aTesIbHOM uacTy 0Opa3oBaTebHOW MPOTrPaMMbl
BhICIIero obpa3oranus (ganee — OTT BO).
1.3. TlepeueHb MyIaHUPYEMBIX pe3y/bTaTOB 00yUeHHs TI0 AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.
B pe3synbTaTe M3yueHusi JUCLIMIUIMHBI 0Oyuarouuiicsi Jo/bkeH 00m1afarh CaefyomyMe
KOMITETEHLIUSMU W/ KX YacTsAMU. KomneTeHLIMM M MHMKATOPbl UX JOCTV)KEHUs TPUBE/IEHBI B

Oo61enpodeccruoHanbHbIE
KOMITEeTEHIMU

Tabe 1.
Tabmuua 1 — [NepeyeHb KOMIeTeHLUMA ¥ UHAUKATOPOB MX JIOCTH)KEeHHSsI
Kop u
Kareropus (rpynmna) Ko/ 1 HauMeHOBaHHe WH/IUKaTOpa
HavMeHOBaHUe
KOMITeTeHLIUU [ OCTVDKEHHUS] KOMITeTeHLIUN
KOMITeTeHLIUU
OITK-1 Cniocoben OIIK-1.3.1 3HaTh pyH1aMeHTa/IbHbIe
NIPUMEHSTh 3aKOHbI TIPUPO/IbI U OCHOBHBIE (PU3UUECKHEe
(GyHJaMeHTa/lbHble | U MaTeMaTUuYeCKre 3aKOHBI
3HaHUs, ToaydyeHHble | OITK-1.Y.1 ymeTb NpUMeHsTh QU3nuecKue
B oOsacTu Y MaTeMaTrhyecKre MeTO/bl [/Is1 pelleHus]

MaTeMaTUUeCKUx 1
(unu) ecTeCTBEHHBIX

3a/1a4 TeOPeTHUEeCKOTO U TIPUK/IaZHOTO
XapakTepa

HayK, U OIIK-1.B.1 ByiafeTs HaBbIKAMU
WCII0JIb30BaTh UX B TEOPETUUeCKOT0 Y SKCIepUMEeHTalbHOI 0
npodeCCUOHAIBHON | MCCIeJOBaHUS OObEKTOB
JlesiTeJTbHOCTH ripodeCcCMOHA/ILHOM JIesiTeTbHOCTU

2. Mecto gucuunauHsl B cTpykrype OI1

IiciuruiviHa MokeT 6a3MpoBaThCS Ha 3HAHUSIX, paHee MPUOOPeTEHHBIX 00YUarOIIMUCS
1Py U3yUYeHUU CeAYyHLUX AUCLUATIIAH:

— «MareMaTuka. AHaTUTHYECKAs TeOMeTPUA U IMHerHas aaredpa;

— «MaremMaTuka. MaTeMaTUYeCKUU aHaIu3»;

— «MareMaTrKa. Teopust BepoITHOCTeN ¥ MaTeMaTHUecKasd CTaTUCTHUKA» .

3HaHuWs, TOMy4YeHHble MPU U3YyUEHUM Marepuasa [JaHHOW AUCLIMILIMHBI, UMEIT Kak
CaMOCTOSITe/IbHOe 3HaueHue, TaK U UCIOJIb3YHTCS TIPU U3YUYEHUU APYTUX JUCLIUILIVH:

— «MarepuanoBeieHUE;

— «DJIEKTPOHHUKAY;

— «DNEeKTPOTEeXHUKAY;

— «MexaHUKa».

3. OO6beM U TPYA0eMKOCTb AUCLIUTTAHBI
IanHble 00 00IleM oObeMe AWCIUIUIMHBI, TPYJOEMKOCTU OT/e/bHBIX BUZIOB yueOHOM
paboTHI 10 JUCLMTIIMHE (U pacIipe/iesieHHe 3TOW TPYI0eMKOCTH 10 CeMecTpaMm) Tipe/iCTaB/ieHbl B
Tabsviie 2.

Tabsuija 2 — O6BeM U TPYA0EMKOCTh AUCLIATITMHBI

TpyJ0eMKOCTb 110 CeMecTpaM
Nel Neo2

Bcero

Buj yue6HO# paboThI




1 2 3 4

Oo6was mpydoemkocmsp oucyunaunbl, 3E/ (uac) | 7/ 252 4/ 144 3/ 108
W3 HUX yacoe npakmuyeckoli n0020moeKu
AyoumopHble 3aHsimusi, BCEero yac. 102 51 51
B TOM UHCJIE:

nekuuu (JI), (gac) 68 34 34

rpakTUueckue/ceMuHapckue 3anstus (I13),

(gac)

naboparopHsie paboTsl (JIP), (dac) 34 17 17

KypcoBoii poekT (pabota) (KII, KP), (uac)

9K3aMeH, (uac) 54 54
CamocmosimenbHas paboma, Bcero (Jac) 96 39 57
Buo npomesicymouHoli ammecmayuu: 3aver, K3, 35
mudd. 3auet, sk3ameH (3auet, Audd. 3au, Ik3.) 'H:Ia(gq)' 3 Andg. sau.

4. CopepraHve JUCLUIIIMHBI
4.1. PacrnipegeneHue TpyA0eMKOCTU JUCLIMTIJIMHBI IO pa3/iesiaM U BUJaM 3aHSTUM.
Pa3zesibl, TeMbI JUCLIMTUTUHBI ¥ UX TPYJ0EMKOCTb MPHUBeIeHbI B Tabmie 3.

Tabnwia 3 — Pa3jesnsl, TeMbI JUCIMITIMHBI, UX TPYI0EMKOCTh

Jekrmu | 113 JIP KII/KP| CP
Pazpesnibl, TeMBI JUCLIATIIUHBI (uac) (C3) (4ac) (ac) | (gac)

Cemectp 1

Pazgen 1. Pusnueckue 0CHOBBI MeXaHHUKH.

Tema 1.1. Dy1eMeHTbI KUHEMaTHUKH.

Tema 1.2. /lnHaMHKa MaTepUaJbHOU TOUKU U
TIOCTYTIaTe/IbHOTO JIBW)KEeHUsI aOCOMIOTHO TBEP/IOTO
TeJa.

Tema 1.3. 3aKOHBI COXpaHEHUSI B MEXaHUKe. 11 7 13

Tema 1.4. [luHamuKa BpaljaTeJbHOro
JBIDKeHUs1 abCOTFOTHO TBEP/IOTO Tera.

Tema 1.5. TaroreHuve. Sy1eMeHTbI TeOpUU
T0JIS1.

Tema 1.6. PenAiTUBUCTCKasi MeXaHUKa.

Paspen 2. Kosie0aHus U BOJTHBIL.
Tema 2.1. 'apmMoHUYecKre KoebaHUsl.
Tema 2.2. 3aryxarorye KoyebaHusl.
Tema 2.3. BoiHyXKZIeHHbBIe KOieOaHUsl. 11 7 13
Tema 2.4. Yripyrue BOJIHBI.
Tema 2.5. [IpumeHeHve GU3NKKM KosiebaHWi 1
BOJIH B TeXHUKe.

Pa3zpen 3. DnekTpocTaTHKa M 3aKOHbI
MOCTOAAHHOI'0 TOKaA.
Tema 3.1. DneKTpruyeckoe 1oJie B BaKyyMme.
Tema 3.2. DyeKTpuueckoe riose B
JU3IeKTPUKAaX. 12 3 13
Tema 3.3. IIpoBoAHUKU B
3/IeKTPOCTaTUYeCKOM I10JIE.
Tema 3.4. OHeprus 3/1eKTPUYECKOro M0JIs.
Tema 3.5. IToCTOSIHHBIN 3/1IeKTPUYECKUN TOK.

Wtoro B cemectpe: 34 17 39




Cemecrtp 2

Pa3pen 4. MarneTusm.
Tema 4.1. MaruuTHoe 110/1€ B BaKyyMme.
Tema 4.2. D/1eKTpoOMarHuTHas: UHAYKLMA.
Tema 4.3. MarHuTHoe 110/1e B BeIl|eCTBe.
Tema 4.4. OcHoBBI TeOpUU Makcsesiia /s 11 8 19
3JIEKTPOMAarHUTHOI O T10JIs1. DJIeKTPOMarHUTHbIe
BOJIHBI.
Tema 4.5. [IpyuMeHeHre MarsetTvsma B
TeXHUKe.

Pa3pen 5. BotHoBasi M KBAHTOBas ONTHKA

Tema 5.1. VIHTepdepeHLus cBeTa.

Tema 5.2. [Inudpakuys cBeta.

Tema 5.3. BzaumogerictBue
3/IeKTPOMAarHUTHBIX BOJIH C BELL[eCTBOM.

Tema 5.4. [Tosigspusarnys csera.

Tewma 5.5. IIprMeHeHMe ONITUKU B TEXHUKE.

Tema 5.6. TersioBoe 1 JTFOMUHECLIEHTHOE 11 6 19
v3JlyyeHue.

Tema 5.7. ®oTo3¢hdeKT U ero npuMeHeHue.

Tema 5.8. Oddext KomnroHa.

Tema 5.9. EAMHCTBO KOPITYCKY/ISIPHBIX U
BOJIHOBBIX CBOMCTB 3/1EKTPOMarHUTHOTO
V3JTyYeHUsl.

Tema 5.10. OnTrueckasi IMPpOMeTpHsl.

Pa3jien 6. Js1ieMeHTbI KBAaHTOBOU (py3uKHU
aToMOB, M0JIEKY/I U TBepPABIX TeJL.

Tema 6.1. Teopus atoma Bogopoza 1o bopy.

Tema 6.2. KoprycKyisipHO-BO/THOBOM [lya/v3M
CBOMCTB BelllecTBa. BosHel e Bporins.

Tema 6.3. CooTHoIlIeHHe Heonpe/ieIeHHOCTel
Ietizenbepra.

Tema 6.4. BonHoBasi GyHKLIUS U ee
CTaTUCTUYECKUN CMBICII.

Tema 6.5. O0611jee ypaBHeHue [1Ipeaunrepa.
YpaBuenue lllpenyHrepa A/1s CTalMOHAPHBIX
COCTOSTHUM.

Tema 6.6. Perienue ypasHenus lllpeaunrepa
J/151 TIPOCTBIX KBAHTOBBIX CUCTEM.

Tema 6.7. DneMeHTbl COBpeMeHHOW (PH3MKU
aTOMOB M MOJIEKY/I.

12 3 19

VToro B cemecTpe: 34 17 57

Urtoro | 68 0 34 0 96

[IpakTueckass TMOATOTOBKA 3aK/IKOYaeTCsi B  HEMOCPEACTBEHHOM  BBINOHEHUU
00yyJaroIMMHCS ~ OMpejie/ieHHbIX  TPYZOBBIX  (YHKIMH,  CBA3aHHBIX C  Oyzayuei
npodeCCUOHAIBHOM [1eSITe/IbHOCTBIO.

4.2. Cojep)kaHue pa3/ie/ioB U TeM JIEKI[MOHHBIX 3aHSITHM.
Copep>kaHue pa3fiesioB U TeM JIeKI[MOHHBIX 3aHATHI TIpUBeleHO B Tabsuiie 4.

Tabnwiia 4 — Coziep>kaHue pa3zie/ioB U TeM JIEKLIMOHHOTO 1[UK/Ia



Homep
paszena

Ha3BaHue 1 cojiep;kaHue pa3/iesioB U TeM JIeKLIMOHHbBIX 3aHSITUM

Pa3pen 1.

®dusnyeckue 0CHOBBI MeXaHUKH.

Tema 1.1. DnemeHnmbl KuHemamuku. Mogenu B MexaHuke. Cuctema oTcuera.
KvnemaTnka [BWKeHMsi MarepuajibHOM TOukd. OCHOBHasi 3ajava
KMHEMaTUKA MaTepuaJbHOM TOYKU. Tpaekropus, [JjiMHa IyTH, BEKTOP
nepemerieHusi. Ckopocts. IlocTynarenbHoe M BpaljaTe/bHOE [BH)KEHHE.
Yckopenue u ero cocrasssonie. HopmanbHoe U KacaTeslbHOe YCKOPEeHUSI.
YrnoBas CKOpOCTb W yIJIOBOe yCKOpeHHe. CBsi3b JIMHEMHBIX U YIJVIOBBIX
BeJIMYMH TIPU BpalljaTe/IbHOM JIBMKEHUH.

Tema 1.2. /luHamuka MamepuanbHOU MOYKU U NOCIMYName/abHO20 08UMCEHUS
abcomomHo meépoo2o mena. OCHOBHbIE TIOHSATUS JWUHAMUKHU: Macca,
VMMITyJIbC Tena, cuiaa. Ilepsbiii 3akoH HeroToHa. VHeprmasibHble CUCTEMBI
orcuérta. Btopol 3akoH HbioToHa. Tpertmii 3akoH HetoTona. [IpuHIMN
oTHOcuTenpHOCTA ['amumest. Cuiibl:  ynpyryve  CWjbl, CWJIBI  TPEHUS.
IIpakTrueckoe mnpuMeHeHWe 3akOHOB HbroToHa. OcHOBHas 3ajaua
JVHAMHUKA MaTepuanbHOW TOYkH. [ToHsiTe abConMOTHO TBEPAOro Terna.
Llentp macc. CucremMa 1jeHTpa MacC. YpaBHeHHWe [IBIKeHUs Tesia
repeMeHHOM MacChl.

Tema 1.3. 3axkoHbl coxpaHeHusi 8 mexaHuke. CoOXpaHSOLMeCs BeTUYUHBI.
Kunernueckass ~ SHeprusi.  MexaHuueckas pabota ¥ = MOIIHOCTb.
KoHcepBaTvBHble  CWIbl.  3aMKHyTble W He3aMKHYTble  CUCTeMBbl.
[ToreHianbHas 3Heprus BO BHeIllHeM rosie cwil. [loTeHnanbHas 3Heprus
B3aumMogeicTBus. CBsi3b MeX/y IOTeHLMalbHOM »SHepPrued W IoJieM
KOHCEepPBAaTUBHBIX CW/I. 3aKOH COXpaHEeHUsI MeXaHU4eCKOW 3Hepruu. JHeprus
ynpyroii fAedopmaiyi. YC/IOBHSI PaBHOBECUS MeXaHMUeCKOW CUCTEMBI.
3aKOH coxpaHeHus umnyJsisca. CoyzapeHue [ByX TeJl.

MomeHT cuabpl M MOMEHT WMILyJibCa. YpaBHeHHWe MOMEHTOB. 3aKOH
COXpaHeHHs1 MOMeHTa uMIy/bca. MOMEHT uMIly/lbCca TBepAOro Tesa
OTHOCUTE/TbHO HeIO/IBUYKHOU OCH.

Tema 1.4. /luHamuka epauwjamenbHo20 O8udCeHusi abCcoaoMHO meepoo2o
mena. MoMeHT vHepuu. OCHOBHOe ypaBHeHHe JUHaMKKU BpalllaTe/IbHOT0
[BIDKEHUs1 TBepfioro Tena. KuHeTnueckass SHeprus BpallaroLerocs
TBepZoro TeJa.

Tema 1.5. TaecomeHue. DnemeHmbl meopuu noss. 3akoHbl Keriepa. 3aKOH
BCceMUpHOro TaroteHus. Cuna Tsbkectd U Bec. Hesecomocts. Ilose
TATOTEHUSI M ero HamnpsDKeHHOCTb. Paborta B mose TsroteHus. IloTeHrman
noss TAroreHus. Kocmuueckue ckopoctu. HeunHepryanbHble CHUCTeMbI
orcueta. CU/IbI UHEPLIUU.

Tema 1.6. Peasmusucmckasa mexaHukda. IlocTynatel cneljuaJbHOM TeOpUU
OTHOCUTE/IbHOCTU. JIOpeHI|0BO COKpallleHHWe [IuHbl CTep)xHsA. OCHOBBI
PeNATUBUCTCKOM  MeXaHUKHU. WHurepsan, ero  MHBApUaHTHOCTD.
PenaruBucrckuii  mmnynsc.  OCHOBHOe  ypaBHeHHe  DeJIITUBUCTCKOU
JMHaMUKU. KrHeTHueckas sHeprusi pesiiTUBUCTCKOMN yacTULbl. CBSI3b Macchl
v 3Heprun. CBsi3b MeXX/ly SHepruer ¥ UMIy/IbCOM YaCTHULIbI.

Paznen 2.

KoJsie6aHus 1 BO/IHBI.

Tema 2.1. I'apmoHuueckue KonebaHusi. XapaKTePUCTUKA TapMOHUYECKHX
KosiebaHui. MexaHuueckre rapMoHuveckue KosebaHusi. ['apmoHMueckuit
ocuyiATop. ITIpy>KUHHBIM, ¢GU3UUeCKUd W MaTeMaTUueCKWd MasiTHUKHU.
CBo0Oo/HbIe TapMOHHYecKe KoslebaHus B KosiebaTesTlbHOM KOHTYPe.

Tema 2.2. 3amyxaiouwjue konebaHusi. CnoxkeHHe TapMOHHUYECKUX KoaeOaHuit
OJJHOTO HarpasJ/ieHHs U OJMHAKOBOU 4acToThl. bueHus. CioxeHHe B3aMMHO




MepreHAVKY/ISpHBIX  Kosiebanmid.  [IuddepeHryansHoe  ypaBHeHHe
CBOOO/IHBIX 3aTyXalolUX KosebaHU U ero pelieHue.

Tema 2.3. BbiHydcOeHHble KoaebaHus. AMIumTysa v ¢a3a BBIHY>KIEHHBIX
KosebaHuii. Pe3onaHc. [JuddepeHijaibHOe ypaBHeHHe BBbIHYK/E€HHBIX
KosebaHMii u ero peileHde. BonHoBble Tipoiiecchl. IIpoposbHbIe U
ToTiepeyHble BOJTHBL.

Tema 2.4. Ynpyaue eonHbl. Y paBHeHHe Oeryieid BosHbl. Pa3oBasi CKOPOCTb.
BonHoBoe ypaBHeHue. ['pymmoBasi ckopocTb. VIHTepdepeHIst BOJIH.
Crostuvie BOJIHBL. 3BYKOBble BOMHbL. OJddekt /[lomsiepa B aKyCTHKe.
YbTpasByK U ero puMeHeHue.

Tema 2.5. IlpumeHeHue ¢pusuku KonebaHuil u 80AH 8 mexHuke. IIprMepsI
npuMeHeHUs1 (PU3UKU KoslebaHUM 1 BOJIH B TEXHHUKE.

Pazpgen 3.

J/IeKTPOCTaTUKA U 3aKOHBI IOCTOSIHHOI'0 TOKA.

Tema 3.1. Onekmpuueckoe noje 8 6akyyme. 3aKOH COXpaHEHHUs
JIEKTPUYECKOro 3apsifa. 3akoH Ky/ioHa. 3OeKTpocTaThuyeckoe IioJie.
HaripskeHHOCTh  3/1eKTpoCcTaTH4eckoro Iosig. [IpuHumn —cyrneprnosuuuu
snekTpoctatnueckux roser. [lone punons. Teopema T'aycca pans
3JIeKTPOCTaTUYeCKOro IoJsisg B BakyyMe. [IpumeHeHue Teopemsl ['aycca K
pacyeTy HEKOTOPBIX 3/IEKTPOCTAaTUUECKUX Mojiel B BakyyMme. LIUpKymsius
BEKTOpa  HarpsbKeHHOCTH  3JIeKTpOoCTaTUueckoro mosisd.  IloTeHuman
3JIEKTPOCTaTHYeCcKoro rosisg. HarnpspokeHHOCTh Kak IpajueHT MOoTeHIHasa.
OKBUIIOTeHL|Ma/IbHble TTOBEPXHOCTU. BpIunc/ieHre pa3HOCTU MOTeHLUaoB
T0 HaNpPsPKEeHHOCTH TOJISI.

Tema 3.2. Daekmpuueckoe nosae 8 OusneKmpukax. TWIlbl JU3TeKTPUKOB.
[Tonsipu3anus aus1eKTpuKoB. [lonsipyu3oBaHHOCTL. HarpsykeHHOCTh M0/ B
IUDJIEKTpUKe.  JJeKTpuueckoe  cMmelleHue. Teopema Taycca  pis
3JIEKTPOCTAaTHYeCKOro MO/l B AU3/IeKTPUKe. Y CJIOBUSl Ha TpaHMlle paszesna
[IBYX IU3JIEKTPUYECKUX CPeJ.

Tema 3.3. IIpo8OOHUKU 8 3/1eKmpocmamuuyeckom nosje. DeKTPOeMKOCTh
yeIUHeHHOro NpoBOAHUKA. KoHfeHcaToOpbl. OHeprusi CUCTeMbl 3apsfioB,
yeHeHHOT0 MPOBO/JHUKA U KOHZIeHCaTopa.

Tema 3.4. DHepeus 3nekmpuyecko20 nojs. DNeKTPUUeCKUd TOK, Cula |
IJIOTHOCTb  TOKa. CTOpOHHMe CWbL.  DJIEKTPOABWXKYLass Cwia U
HaripsbkeHue.

Tema 3.5. ITocmosHHbIl 31ekmpuyeckuli mok. 3akoH Oma. CornpoTuB/ieHUe
MPOBOAHMKOB. PaboTa u MomHOCTE TOKa. 3akoH JIkoyssi-JleHija. 3akoH
Oma pnisg HeoJHOPOAHOTO yuacTka Uernu. IlpaBuna Kupxroda ans
pa3BeTB/IEHHBIX 1IeTel.

Paznen 4.

MarsaeTusm.

Tema 4.1. MacHumHoe nosne 6 eakyyme. MarHuTHOe TIO/le U €ro
XapakTepuCcTUKU. 3aKoH bro-Casapa-Jlariaca v ero nprMeHeHve K pacueTry
MarHuTHOTO T0Jis. 3aKOH Amriepa. B3aumMo/jelicTBUe rapasie/ibHbIX TOKOB.
MaruuTHasi ~ TOCTOsIHHas.  EJWHWIBI  MarHUTHOM  WUHAYKUMA U
HaMpsPKeHHOCTHM MarHUTHOTO MO0Jist. MarHUTHOe To/1e ABWKYILerocs 3apsija.
[elicTBie MarHUTHOTO TOMsT Ha [ABWXKYILUMWCA 3apsf. [BrKeHue
3apsPKEHHBIX YaCTHL] B MarHUTHOM M0JIe. Y CKOPUTE/Y 3apsKeHHBIX YaCTHL].
Odbdexr Xomma. Llupkyssiusi BeKTopa B MarHUTHOTO 10/ B BaKyyMe.
MarHuTHble TI0/7s1 COJieHOWia U Topouja. ITIoTOK BeKTopa MarHUTHOM
uHaykiun. Teopema Taycca ans mosniss B. PaGota 1o mepemerieHHIO
MPOBO/IHMKA U KOHTYpa C TOKOM B MarHUTHOM I10JI€.

Tema 4.2. DnekmpomazHumHasi UHOyKyusi. $IBrieHUe 37eKTPOMarHUTHOM
nHayKuud (omnbiTel Papajesi). 3akoH Papajiess U ero BbIBOJ, U3 3aKOHa




COXpaHeHHUsl 3Hepruu. BpailleHue paMKu B MarHMTHOM Ilojie. Buxpesble
TokU (Toku PDyko). HAyKTUBHOCTL KOHTypa. CamomHAyKims. Toku mnpu
pasMbIKaHUM U 3aMbIKaHUM Liend. B3aumHas uHaykuus. TpanchopmMaTopsl.
OHeprust MarHUTHOT'O MOJIA.

Tema 4.3. MazHumHoe nose 8 seujecmee. MarHUTHble MOMEHTBI 3/IeKTPOHOB
u aToMmoB. [lua- u napamarsHetysM. HamarHuueHHOCTb. MarHuTHoe mose B
BellleCTBe. Y(JIOBUSI Ha TpaHMlle pasfiela  [JByX  MAarHeTHKOB.
deppomarHeTUKH U Ux cBoicTBa. Ilpupoga peppomarserusma.

Tema 4.4. OcHoebl meopuu Makceenna 015 31eKMPOMACHUMHO20 NO/SL.
DneKmpomMazHuUmHble  80/Hbl. BuxpeBoe 3nekTpuueckoe rmosie. Tok
CMellleHUsl. YpaBHeHus1 MakcBes/via [Ji1  3/1IeKTPOMarHUTHOTO — TIOJIS.
OKcriepuMeHTabHOe ToJIyueHue 3/1eKTPOMarHUTHBIX BOJIH.
IuddepentianbHoe ypaBHeHUE 3/1eKTPOMAarHUTHOW BOJHBI. JDHEprusi U
VIMIIYJ/IbC 3/IeKTPOMarHUTHOM BOJIHBL. VI3/1yueHre AUTIONA.

Tema 4.5. IlpumeHeHue MmazHemu3ma 6 mexHuke. IlpuMeHeHue
3JIeKTPOMarHUTHBIX BOJIH. [IprMeHeHre MarHeTh3Ma B TeXHUKe.

Pasnen 5.

Bo/iHOBas ¥ KBAaHTOBas ONTHKA.

Tema 5.1. MumepgepeHyus ceema. Pa3Butue Tipe/iCTaBlieHUN O TIPUPOe
cBeTa. KorepeHTHOCTb YW  MOHOXPOMAaTHYHOCTb  CBETOBBIX  BOJIH.
Wntepdepeniivss cBeta. MeToabl HabmojeHuss WHTep(epeHLIMH CBeTa.
WuTepdepeHiivs cBeTa B TOHKUX IIeHKax. [IpuMeHeHue uHTepdepeHLNU
CBeTa.

Tema 5.2. Jugppaxkyus ceema. Tlpuniun [roiireHca-®PpeHesnsi. Metog, 30H
®peHeist. [IpsimosiiHeliHOe pacripocTpaHeHue cBeTa. JAudpakius PpeHeis
Ha KpYIJIoM oTBepcTUU U Aucke. Judpakius @payHrodepa Ha OJHOM I1jesu.
HOudpakuys ®payHrodepa Ha IrdpakIMOHHON pelieTke.
[MpocTpaHcTBeHHasi  pelleTKa. PaccesHue  cBera. [udpakiusi Ha
TPOCTPAaHCTBEHHOM pellleTKe.

Tema 5.3. B3aumoolelicmgue 31eKMPOMASHUMHBbIX B0AH C B6eUjeCmeoM.
Pasperatoijasi  criocoOHOCTh OMTUYECKUX TpubopoB. [lucriepcusi cBeTa.
OJleKTpOHHas Teopusi Jucriepcuu cBeta. [lornoujenve (abcopOiust) cBeta.
Addext Horepa. M3nyueHre YepeHkoBa-BaBusioga.

Tema 5.4. Ilonspuzayus ceema. EcTeCTBeHHBIM U NOJSIPU30BAHHBIN CBeT.
[MTonsipusanusi cBeTa Mpy OTPaXKEHWW U TIPEJIOMJIEHMM Ha TpaHulle ABYX
[IM3JIEKTPUKOB. [IBoiiHOe nyuernpesiomsieHue. IlonsipusaljioHHble TIPU3MBbI U
MoJISIpOU/bl. AHaMU3 MOJISIPU30BaHHOrO CBeTa. VICKyccTBeHHasi onThvecKast
aHu30Tponus. BpalljeH1e MI0CKOCTH MOJsSPU3aLUK.

Tema 5.5. [IpumeHeHue ONMUKU 8 MexXHUKe.

Tema 5.6. Tennoeoe u /OMUHeCYeHMHoe u3s/ayyeHue. Buabl U31ydeHUs.
TerioBoe W3/lyueHUe U ero XapakTepucTHKU. 3akoH Kupxroda. 3akoHbI
Credana-bonbimana ¥ cmeljeHuss Buna. ®opmynbl Pases-/DxkuHca U
IInanka. JIroMHrHeCL|eHIHS.

Tema 5.7. @omoappekm u e2o npumeHeHue. Buabl HOTO371€KTPHUUECKOTO
3¢ dekTa. 3akoHbI BHelIHero ¢Goto3ddekra. YpaBHeHUe OUHIITeMHa A5
BHelltHero oTto3ddexTa. DKcrieprMeHTalbHOe MOATBepK/AeHre KBAHTOBBIX
cBolicTB cBeTa. [IpuMeHeHue poroaddekTa.

Tema 5.8. O¢pgpekm KomnmoHa. DHeprusi U umIlyisc ¢oToHa. [laBieHue
cBeta. DPpdekt KomnToHa 1 ero 3nemeHTapHasi TEOpHSI.

Tema 5.9. EOuHCmMBO  KOpNycKyAsipHbIX U  B0/HOBbIX  cCB8Olicm8
2/1EKMPOMA2HUMHO20 U3/MyYeHUsl.

Tema 5.10. Onmuueckas nupomempus. TerioBble HWCTOYHWMKU CBeTa.
MeToapl (uUKcalMy  TeMaoBOrO H3ayueHusi. IlpviMeHeHMe ONTUYECKOU




MMPOMETPHH.

Paszpgen 6.

J/1eMeHTbI KBAaHTOBOM (pU3MKH aTOMOB, MOJIEKYJ/I U TBePAbIX TeJl.

Tema 6.1. Teopus amoma 8odopoda no bopy. Mopenu aroma TomcoHa U
Pezepdopza. JIuHeituaTbili crieKTp aroma Bogopoga. Ilocrtynater Bopa.
OnbiTel @panka U 'epua. CriekTp atoma Bogopoza 1o bopy.

Tema 6.2. KopnyckyaspHo-80/H0801 dyaausm ceolicme gewjecmad. BosHbi Oe
Bpolinsn. HekoTopble cBOICTBa BOJH Jie bpoiins.

Tema 6.3. CoomHoweHue HeonpedeaeHHocmeli I 'etizeHbepea.

Tema 6.4. BoaHogasi ¢hyHKYuUsi u ee cmamucmuyeckulli CMbICA.

Tema 6.5. Obwee ypaeHeHue IllpeduHeepa. YpaeHeHue LlIpeduHeepa 0ns
CMAyYUOHAPHbIX COCMOSIHULL.

Tema 6.6. PeweHue ypasHeHus LlIpeouHeepa 0451 npocmblX KE8AHMOBbIX
cucmem.

Tema 6.7. DnemeHmbl cogpemMeHHOU pu3uKu amomoe u monekya. [IpuHIMIT
MIPUYMHHOCTA B KBAHTOBOW MeXaHHWKe. [IBWKeHWe CBOOOJHON YaCTHIIbI.
Yactuiia B OJHOMEDHOM TMpPSIMOYTObHOW —«IIOTEHLIMAJbHOW siMe» C
0eCKOHEUHO BBICOKMMU «CTEHKaMW». I[IpOXOKZEeHHEe 4YaCTHIbl CKBO3b
MoTeHLManbHbINA Oapbep. TyHHenbHBIN 3deKT. JInHeHHbIM TapMOHUUECKUH
OCLIM/UIATOP B KBAHTOBOM MexaHWKe. ATOM BOAOpOZa B KBAHTOBOM
MexaHUKe. 1S-COCTOsIHMe 3/1eKTpOHa B aToMe Bozopoza. CIHH 3/1eKTpOHa.
CrvHOBOe KBaHTOBOE UMC/I0. [IpUHLIUIT HEePA3TUUUMOCTH TOXKJeCTBEHHbIX
vactul. Ilpunuun Ilaynu. PacripefenieHue 3/1eKTPOHOB B aTOMe TI0
coctosiHusIM. [loHsiITHE 00 JHEPreTHUeCKUX YPOBHSX. MOJIEKy/IsSpHbIe
criekTpbl. KombuHalMoHHoe paccesiHve cBeTa. [lormnoimenue. ClIOHTaHHOe U
BBIHYKZIeHHOe u3nydyeHust. OnTuyeckrie KBAaHTOBbIE TeHePaTopHI (J1a3epbl).

4.3. Tlpaktrueckue (CeMUHApPCKUeE) 3aHSTHS
TeMbl MPaKTUUECKUX 3aHSATHHA U UX TPYJOEMKOCTb TPHUBE/IeHbI B Tab/uIle 5.

Tabsurja 5 — [TpakTHUeCKHe 3aHITHUSI U UX TPY/J0EMKOCTb

N3 Hux Ne
Ne Tembl ®opmel MPaKTUYECKO | paszen
TpymoeMKOCTb, ”
/ MpaKTUYeCKUX MpaKTUYeCKUX (ac) U a
1 3aHATUMN 3aHATUMN MOATOTOBKH, | AVCLIAI
(uac) JIVHBI

YueOHBIM IJITAHOM He TIpeyCMOTPeHO

4.4. JlabopaTopHble 3aHSTHS
TeMbI TaD0PaTOPHBIX 3aHSATHI U UX TPYJ0EMKOCTh IPUBEZIEHbBI B Tab/mLe 6.

Tabsuiia 6 — JlTabopaTopHbIe 3aHITHS U UX TPY/J0EMKOCTb

N3 Hux Ne
Ne MPaKTUYEeCKO | pasnen
TpynoemMKOCTb o
1/ HanmMeHoBaHue 1abopaTopHBIX paboT (uac) U a
1 ’ TOATOTOBKHU, | JAUCLIUII
(uac) JIUHBI
Cemectp 1
1 | MaatHuk Makcsesia* 5 1
2 | MaTtematuueckuii 1 000POTHBIM MasiTHUKK™ 4 1
3 | OnpezienieHre CKOPOCTH 3BYKa B BO3Ayxe™* 4 2
4 | OnpegeneHyve 3/1eKTPOeMKOCTH 4 3




| KOHJIeHcaTopa*
Cewmectp 2

5 WccnepnoBanue rucrepesurca 4 4

(heppoMarHUTHBIX MaTepranioB*
6 | Kosbiia HetoToHa™ 4 5
7 | IIpoBepKa 3aKOHOB TeIlJIOBOTO U3/Ty4YeHus ™ 5 6
3 OrnpesiesieHrie SHEPIUX (X — YaCTHL] 110 4 6

npobery B Bo3ayxe*

Bcero 34

*[Ipumeuarue. TlepeueHb mem nabopamopHbix pabom HA cemecmp S6ASeMCS  BAPUAMUBHBIM U
onpedensiemcs Ha ycMompeHue npenodagamensi. IToaHbili cnucok aabopamopHbix pabom npueedeH ¢ mabauye 6.1.

Tabsuija 6.1 — Tembl labopaTOPHBIX paboOT

Ne HaumeHoBaHue 1abopaTopHBIX paboT Ne pasperna
v/ JVCLIATI/TUHBI
Cemectp 1
1 | Mammna ATByza 1
2 | MastHuk MakcBesa 1
3 | MasitHuk Obepbeka 1
4 | CTO/JIKHOBEHNeE 111apOB 1
5 | I'mpockomn 1
6 | Hak/10HHBIM MassTHUK 2
7 | KpyTunbHBINA MasiTHUK 2
8 | OmnpegenieHre CKOPOCTH 3ByKa B BO3JlyXe 2
9 Ompe/esieHre YCKOpPeHHs1 CBOOOTHOTO MaZieHusl ITPpY TIOMOIIY 000pOTHOTO 9
MasiTHUKa
10 | MaremaTruecKuii 1 000pOTHBIN MasiTHUKHA 2
11 | OnpepesieHye 371eKTPUUECKOr0 CONPOTUB/IEHUS 3
12 | OnpepesieHne 371€KTPOEMKOCTH KOH/IeHCaTopa 3
13 | M3yueHue nporjeccos 3apsifia U pa3psza KoHJeHcaTopa 3
Cemectp 2
14 OripefiesieHie  TOPU30HTA/bHOW  COCTaB/sitOIel  HaMNpsKeHHOCTH 4
MarHMTHOTO MOJIs1 3eM/IU
15 | Onpepenenue yaenbHOr0 COMPOTUB/IEHKS IPOBOJAHUKA 4
16 | UccnemoBaHue rucrepesrca (peppoMarHUTHBIX MaTepUasioB 4
17 | ViccnemoBaHue peakCaliMOHHBIX KOJIeOaHHM 4
18 | WccnenoBaHve B3aMMHOM MHAYKLUA 4
19 | OnpepenieHyvie yze/IbHOTO 3apsi/ia 3/1IEKTPOHA METO0M MarHeTpoHa 4
20 | UccnenoBanue pe3oHaHCa B 3/IEKTPUUECKOM K0Jie0aTeIlbHOM KOHTYpe 4
21 | bunpusma ®@peHess 5
22 | Konbua HeroToHa 5)
23 | Judpakiys rI0CKUX BOJH Ha I1e/n 5
24 [Tonspusanus cBera. 3akoH Masmoca. KpyroBas U s/uminTudeckas 5
TNOJIIpy3aLuu
75 OnpefenieHve [JIMH BOJH  CHEKTPaJbHbIX JIMHUA C  TTOMOLIbIO 5
CIIeKTpOMeTpa
26 | IIpoBepka 3aKOHOB TeIJIOBOI'O U3/1yUYeHUs 6
27 | I3yueHue CrieKTpa aroMa BOJoOpoJa C TIOMOIIbI0 AudpaKIFOHHOTO 6




CIIeKTpoMeTpa

28 | OnbiTel CTOJIeTOBA 110 U3ydeHUto (hoTo3PdekTa

29 | OripeiesieHue TIOTEHI[AIOB BO30YK/I€HUSI aTOMOB

30 | Onpejenenue MIKWPYHBI 3aripellieHHOW 30HbI TTOJ/TyTIPOBOJHUKOB

31 | OnpegeneHuve yeabHOrO 3apsifja 3/1eKTpOHa

32 | DddekT Xosia B repMaHUU

DO

4.5. BeInonHeHHe KypcOBOTO MpoeKTa/ KypcOBOM paboThI
YueOHBIM I7TAaHOM He TIpe/lyCMOTPEHO

4.6. CamocrosiTenbHasi paboTa 00yJaroIxcst
Bu/ipl caMoCTOsATEIBHOM pabOoThI U ee TPYA0EMKOCTD TIPUBEZIEHbI B Ta0/HIIE 7.

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

Buj camocTosiTesibHOM paboThl BEZEO’ CewmecTp 1, yac CemecTp 2, yac

1 2 3 4
N3yyeHue TeopeTUUeCKOrO MaTepurasa 3 13 19
pucuuriiHel (TO)
[ToAroToBKa K TeKyILieMy KOHTPOJIIO
ycneBaemocTH (TKY) 32 13 19
[MoAroToBKa K MPOMEXKYTOUHOM 3 13 19
arrecrauuu (ITA)

Bcero: 96 39 57

5. IlepeueHp yueOHO-MeTOAUUECKOTO 0OecTieueHust

[J1s CAMOCTOSITe/TbHOM PaboThl 00YUarOIUXCS 110 JUCLUTTHE (MOZYJTHO)
YyeOHO-MeTOAUUECKHE MaTepuasbl [Jii CaMOCTOSATeNbHOM paboThl 00ydJaromuxcst
yKas3aHbl B I1.11. pa3zesos 6-11.

6. TlepeueHb MeYaTHBIX U IEKTPOHHBIX yueOHBIX U3aHUM
[TepeueHb MeyaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3/jaHui NpuBe/ieH B TabuLie 8.

Tabnwviia 8— ITepeueHb MeYATHBIX U YIEKTPOHHBIX YUeOHbIX U3[AHUH

Kommuectso
5K3eMIUISIPOB
UF&L{H%F; oc bubmorpaduueckasi cchbika i G?Epmgﬁzem
3/IEKTPOHHBIX
9K3eMILISIPOB)
53 Kypc obmieli pusvku: B 3 T.: yuebHOe miocobue / U. B.
C12 CaBenbeB. - M.: Hayka: ®usmaraut, 1977 - T. 1: 84
MexaHvka. MosiekynsipHasi dusuka. - 1977. - 432 c.
53 Kypc busuku: yuebHoe nocobue / T. Y. Tpodumosa. - 94
T76 13-e u3n., crep. - M.: Academia, 2007. - 558 ¢
https:// CaBesnweB, M. B. Kypc obieit ¢usuku. B 3 Tomax.
e.lanbook.com/book/
440105 Tom 1. Mexanuka. Moneky/isipHas pu3mka: yueOHUK

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3oeamesetl.

ans By3oB / M. B. CasenweB. - 20-e u3pg., crep. -
Cankr-IletepOypr: Jlanb, 2025. - 436 c. - ISBN 978-5-
507-52151-7.



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

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

Pescum docmyna: ons
aemopu308aHHbIX
nosb3oeamenell.

CagenveB, . B. Kypc ¢usuku. B 3 tomax. Tom 2.
OnektpuuectBo. Konebanusi u BomHbel. BosHOBas
onTvKa: yuebHOe mocobue pans By3oB / U. B.
CagesbeB. - 9-e u3f., crep. - Cankr-IletepOypr: JlaHb,
2026. - 464 c. - ISBN 978-5-507-54344-1.

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

Pedicum docmyna: oas
asmopu308aHHbIX

CagenbeB, 1. B. Kypc obueit ¢usuku. B 3 Tomax.
Towm 3. KBaHnToBas ontuka. AToMHasi pusrka. Pursnka
TBepforo Tena. @usmka aTOMHOro siipa M
3/IeMeHTapHbIX YacTul]: yueOHUK As By3oB / U. B.
CaBenbeB. - 16-e wu3g., crep. - Cankr-IleTepOypr:

nosb3osamesetl. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.

https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usmku: YuebOHoe

catalog/product/ nocobue s By3oB: B 5 Tomax Tom 1: MexaHuka /

470189 CuByxun [.B., - 6-e wu3ng., crep. - Mocksa:

Pescum docmyna: dns | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-

asmopu308aHHbIX 1512-4.

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, . B. O6mmii Kypc ¢usmku: YuebOHoe

catalog/product/ nocobue paas BysoB: B 5 Tomax Tom @ 2:

470190 TepmoanHaMuka U MosekyssipHasi ¢pusuka / CUBYXUH

Pesicum docmyna: oasa | A.B., - 6-e usg., crep. - Mocka: ®PU3MATIINUT,

aemopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.

nonb3oeamesell.

https://

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

catalog/document?

o yuebHoe mocobue / U. E. Wpogpos. - 17-e usg. -

fe_oiZg/IBSZcmyna' s Mocksa: JIaboparopus 3HaHui, 2025. - 312 c. - ISBN
' 978-5-93208-519-6.

a8mopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, . B. O6umii Kypc ¢wusmku: YueGHoe

catalog/product/ noco6ue s By30B: B 5 Tomax Towm 3: DnekTpruecTBo

549781 / CuByxuH [.B., - 6-e wu3g., crep. - Mocksa:

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

asmopu308aHHbIX 1643-5.

nosb3oeamesetl.

https://

znanium.com/

catalog/product/ CuByxuH, [I. B. O6mmii kKypc ¢usuku: YueOGHoe

944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:

Pesicum 0ocmyna: das | PUSMATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.

aemopu308aHHbIX

nosab3oeamesetl.



https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.com/catalog/product/549781
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.ru/catalog/document?id=470867
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470190
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521

https://

Znanium.com/ UpopmoB, WM. E. OnekrpomarHetusMm. OCHOBHbIE
catalog/document? i

. 3aKOoHbI: yueOHOe mocobue / Y. E. Vpogos. - 14-e u3g,.

id=470883 o

p 3 ‘3 - Mockea: Jlabopartopusi 3HaHmi, 2025. - 322 c. -
eoretint doemynd: G| 1SBN 978-5-93208-520-2.

a8Mopu308aHHbIX

nosab3ogamesetl.

https://

Znanium.com/ Wpopos, U. E. KBanTtoBast pusrka. OCHOBHbIE 3aKOHbI:
catalog/document? .
{d=470861 yuebHOoe nocobwue / U. E. Mpogos. - 9-e u3g. - Mocksa:

;‘ ; . 3 | J1a0PaTODH 3aRyii, 2025. - 261 c. - ISBN 978-5-
egicum 00cmyna: Onsl | ganna c17 5.

aemopu308aHHbIX

nosb3ogamesneltl.

https://

znanium.com/ Uponos, U. E. 3amaun mo obujeit ¢usvke: yyeGHOe

catalog/document? 6

1d=476087 rnocobue s Bys3oB / U. E. Upogos. - 17-e usg. -

; 3 3 Mockga: JlabopaTopus 3Hanmii, 2026. - 434 c. - ISBN
eoretint doemynd: G | 97g.5-93208-513-4.

a8Mopu308aHHbIX

nosab3ogamesetl.

https://urait.ru/ CasoHoB, A. b. flpgepHas ¢wu3uka: y4eOHUK [71s

bcode/563653

Pescun docmvna: ds By30B / A. b. Ca30HOB. - 2-e U3[., UCIIP. U [OIL -

o o | Mocuea: Usparensereo FOpaiir, 2025. - 320 c. - ISBN

p y 978-5-534-11829-2.
nosb3osamesetl.

7. TlepeueHb 37EKTPOHHBIX 00pa30BaTeIbHLIX PECYPCOB
VH(bOpPMalMOHHO-Te/IeKOMMYHUKALIMOHHOM ceTH «VIHTepHeT»
[TepeueHn 3/1eKTPOHHBIX oOpa3oBaTebHbIX pecypcoB MH(OPMaLMOHHO-
TeJIEKOMMYHHUKAIIMOHHON ceTh «IHTepHeT», HeoOXOAMMBIX [Jjii OCBOEHWS AWCLUIUTAHBI
nipuBe/ieH B Tabsuiie 9.

Tabma 9 — TlepedeHb 3M€KTPOHHBIX 0O0Opa3oBaTebHBIX PECypCcoOB HH(OPMAI[MOHHO-
TeJIeKOMMYHUKAL[MOHHOM ceTy «VIHTepHeT»

URL agpec HanmeHoBaHue
h.ttP s://new-science.ru/category/ NurepHeT->xypHan «HoBast Hayka». Pa3zen ¢usuka
fizika/
https://openedu.ru/ OO6pa3oBarenbHasi nnardopma «OTKpBITOE

obpa3oBaHue»

https://fizikaguap.ru/ O6pa3oBarenbHbIN pecypc Kadeapsl ¢pusuku ['Y ATl
https://lms.guap.ru CucTeMa AuCTaHLIMOHHOTO 00yuenusi 'Y ATl

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHI
8.1. Ilepeuenb mporpamMmHOro obecrieyeHusi, WCIO/IB3yeMOTO TIPH OCYIIeCTBIeHUN
obpa3oBaTesIbHOTO TMPOLiecca Mo AUCLUTUIMHE.
I[TepeyeHb KCII0/b3yEMOr0 TIPOrpaMMHOro obecrieueHus rpeficTaBeH B Tabimie 10.

Tabsmiia 10 — ITepeueHbs MPOrpaMMHOr0O 0becrieueHust
| Ne i/ | HaumenoBanue



https://lms.guap.ru/
https://fizikaguap.ru/
https://openedu.ru/
https://new-science.ru/category/fizika/
https://new-science.ru/category/fizika/
https://urait.ru/bcode/563653
https://urait.ru/bcode/563653
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883

OnekTpoHHasi HMOPMAaIMOHHO-00pa3oBaresbHast cpeia 'Y ATl «VIHTerpupoBaHHast
cpepa obOyuenusi»  (https://pro.guap.ru/) paspabortaHa coTpygHuKamu ['YAITI
1 (BBefeHa B 3kcrutyaTaluto nprka3om ['YAII ot 06.06.2017 Ne 05-215/17), nepeueHb
MoAyJed W WX (YHKLUOHAJbHOE Ha3HaueHWe M3/I0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdunmanbHbli  caT oOpa3oBaTe/lbHOM oOpraHu3alu B ceTd  «VIHTepHeT»
2 (https://guap.ru/), paspaboran corpyaHukamyd ['YAIl (BBe#€H B 3KCIUTyaTalyio
ITpukasom I'YAII ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (moroBop I'YAII, undopmaiiys o JMIeH3UH TIpeJCTaB/IeHa
1o cchblke https://guap.ru/it/system/iso/po)

Microsoft Office (gorosop I'YAII, uHdbopMalysi 0 JWI€H3UM TIpe/iCTaBAeHa TI0
ccolike https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo60sHO pacripoctpansiemoe I10)

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

8.2. Ilepeuerb  WH(OPMAILMOHHO-CIIPABOYHBIX ~ CHCTEM,  HCIIOJb3YEMBIX  TIPH
OCyILeCTBIeHUH 00pa30BaTeIbHOTO MPOLIeCca Mo AUCLUIUTHHE

[TepeueHb HKCMO/IB3YyeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPE/CTAaBlIe€H B
Tabnve 11.

Tabsuija 11— [TepeueHb WHGOPMAI[MOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmeHnoBaHue
OnekTpoHHBIN KaTasmor Ooubmotreku ['YAII ¢ moctynmom K 6a3e TOTHOTEKCTOBBIX
1 usganuii (https://lib.guap.ru), ZocTymn yepe3 TMUHBIN KaOWHET unTaTesisi OMOIMOTeKH
I'YAII
Hayunasi anektponHas Oubsmoreka «eLIBRARY» (https://elibrary.ru/), moctym
2 yepe3 AUUHBIA KaOuHeT uuTarens 6ubsmoreku ['YAII, a takke mo IP -aapecam
I'YAII

9BC «Jlanb» (https://e.lanbook.com/), gocTym uepe3 JWUHBIA KaOWHET uuTaTess

3 oubmoteku ['YATI, a Taxke 1o IP -agpecam I'YATI

4 9BC KoHcopuryma aspokocMuyeckux By30B Poccum (http://elsau.ru/ suai), gocryn
no IP-agpecam I'YAII

5 OBC Znanium (https://znanium.ru/), gocTynm uepe3 JMUYHBIA KaOWHET uYMTaTesIst
oubmoteku ['YAII a Takxke 1o IP -agpecam I'YAIT

6 O6pa3oBarenbHas mardopma «HOpaiit» (https://urait.ru/), JOCTyI uepe3 JIMUHBIMA
KabuHeT unTaTesnss oubmmoreku ['Y AT, a Takxke 1o IP -agpecam I'YAII

. Hayunast snektponHass 6ubmuoreka «Kubep/lenunka» (https:/cyberleninka.ru/),

CBOOO/IHBIN JOCTYTI

9. MartepuanbHO-TeXHUYeCKast 6a3a
CocraB MaTepHasbHO-TEXHMUYECKON 0a3bl, HeoOXOAWMON [  OCYILeCTBIEHUs
obpasoBaresibHOTO TpoLiecca Mo JUCLUIUINHE, TTpeZCcTaB/eH B Tabiuiel2.

Tabsmiia 12 — CocTaB MaTepHa/ibHO-TeXHUUECKOH 6a3bl

Ne HaumeHoBaHue COCTaBHOM 4aCTU

o Howmep ayautopuu
/11 MaTepHabHO-TEXHUUECKON 0a3bl p ayTop




YuebHast ayguTOpus [jis 3aHSATHH JIEKI[AOHHOTO THIIA,
nabopaTOPHBIX  3aHSITHM, 3aHATHM CEMUHAPCKOTO TWIIA,
TPYNMNOBBIX U WHWBUAYAJbHBIX KOHCYJbTAlUM, TEKYIIero
KOHTPOJISI Y IPOMEXXYTOYHOM aTTeCTal1u.

OcHairleHye: Crerjaau3upoBaHHas Me0esib; TeXHUUYeCKHe
cpezicTBa 00yUeHus1, CTy>Kallfe /IS TIpe/iCTaB/IeHnst yueOHOoU
vH(opMaluu GToN 181 (007 ayIUTOPHUY; naboparopHoe
obopyjoBaHue (KOMIUIEKT TpPUOOpPOB it (pU3MUECKUX
v3MepeHUi (371eKTPOHHBIN 3aBo/l D/ibBpo Bpoiyias);
YcranoBgu: 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.
I'acrenmo, a. 15,
aygutopusi Ne31-046

YueOHasi ayAuTOpUs [/s1 TIPAKTHUECKUX 3aHSTHMN, 3aHATUN
CeMUHApCKOTO THWIIA, J1abOpaTOPHBIX 3aHSATHM, TPYIMIIOBBIX U
VH/IUBU/IyallbHbIX KOHCYJ/IbTAl[Ui, TEKYL[er0o KOHTPOJISI W
MPOMEXXYTOUHOM aTTeCTalvu.

OcHalileHve: cCrielMaJu3upoBaHHasi Me0esib; TeXHUYeCcKue
cpeiicTBa 00yUeHus1, Cy>Kalle /IS TIpe/iCTaB/ieHnst yueOHOoU
vHbopMalMy  OOJBIION  ayAUTOPUH; naboparopHoe
obopyzoBaHre (KOMIUIEKT TIpUOOpPOB 1 (U3MUECKUX
H3MepeHUH (3/1eKTPOHHBIN 3aBoj DMbBPO Bpoijnas);
YcranoBku FRM — 06; FRM — 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM — 10

196135, r. CaHKT-
[TetepOypr, yi1.
I'acrenno, . 15,
ayauropust Ne31-048

YuebHasi ayguTopusi A/l 3aHATAN JIEKLIMOHHOTO —THIIA,
3aHATUN CeMHUHapPCKOTO THIIa, TPYTIIOBBIX u
VHAVBUAYaANbHBIX KOHCYJ/IbTAl[Ul, TEKYIero KOHTPOJs |
TPOMEKYTOUHOM aTTecTal[|u.

OcHallleHHe: Criel[daJM3upoBaHHas Me0Oe/sb; TexXHUUeCcKue
cpeficTBa 00yueHUsl, C/Ty>Kalljye AJis TIpeicTaB/ieHusl yueOHOM
rvHbopMalu OosbITIoN ay/IUTOpuH; Habop
JIEMOHCTPAIIMOHHOTO 000PYZIOBaHMUS.

196135, r. CaHKT-
[TetepOypr, yi1.
I'acrenno, g. 15,
ayautopust Ne32-01

YuebHast ayAuTOpPHs /IS TIPAaKTHUECKWX 3aHATUN THIIA,
7ab0paTOPHBIX 3aHATHH, 3aHATHM CEMHHAPCKOr0 THIIA,
TPYNMNOBBIX U WHJVBUAYaJbHBIX KOHCY/bTAllUi, TEKYLero
KOHTPOJISI ¥ IPOME)XKYTOUHOM aTTeCcTaluu.

OcHalrleHre: CrielaJu3upoBaHHasl Me0esib; TeXHUYeCcKHe
cpe/icTBa 00yYeHwsl, Cy>Kallye JJisl IpeACTaB/ieHust yaeOHOM
vHopMaLu OostbILION ayIuTOpUY; nabopaTopHoe
obopyzsoBaHre (MOAy/bHBIE J1TaDOPATOPHbLIE YCTAHOBKH II0
snekTpoMaraetusmy: ®I1O — 03, ®IID — 07, PIID — 05, PIID
— 08, ®IID — 11, PIID — 12, PIIOB — 04 (OO0 «MHTOC» T.
MockBa); MHKPOCHCTEMBI; JjiabopaTopHble  paboThl 10
BofMHOBOM onTuke: 1. bunpusma @Ppenens, 2. Konbla
HrroToHa, 3. Judpakius maockux BojH, 4. [IudpakiyoHHas
peuietka, 5. [Tongpusanus ceera, 6. Onpejenenue AJIMH BOJH
CTIeKTpaJIbHBIX JIMHWN; TabopaTopHsii cteng MT3-OM-TI-TI10
(OO0 «ITpodobpazoranue» r. KazaHn)).

196135, r. CaHKT-
[TetepOypr, yi1.
I'acrenno, g. 15,
ayautopust Ne32-04

YyeOHast ayJUTOPHS /1/1s1 TaOOpaTOPHBIX 3aHATHM.
OcHallleHue: CrielyaIu3upoBaHHas Mebesib; TeXHHUYEeCKUe

196135, r. CaHKT-
[TetepOypr, yi1.




cpezicTBa 0OyueHus1, C/TyyKallye [is TIpeZCTaB/ieHns yuebHoH
uHpopMaruy  OosbLIONW  ayguTOpuM;  jabopaTopHOe
obopyzsoBaHre (Mo[y/bHBIE J1aOOpPaTOPHBIE YCTAaHOBKU I10
anektpoMarHetusmy: PIIO — 03, PIIO — 07, PIIO — 05,
OII3 — 08, IO — 11, ®IID — 12, DIID - 04 (OO0 «MHTOC»
r. MockBa); MHKpPOCHCTeMBI; JjiabopaTOpHbIe pPabOTHI TIO
BOMHOBOM ontuke: 1. bumpusma ®penens, 2. Kosbla
HreroToHa, 3. Iudpakiys MI10CKUX BoJH, 4. [IudpakijpoHHas
pewuetka, 5. [Tonspusauus ceera, 6. OnpezeneHue AJUH BOJH
CTIeKTPasbHBIX JIMHUH; 1abopatopHslii ctens UT3-OM-II-T10

(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

I'acrenno, g. 15,
ayzuropus Ne32-06

YuebHast  ayguTopusi A1 TIPAKTHUECKWUX  3aHSATHH,
nabOpaTOPHBIX 3aHSTHM, 3aHATHM CEMHUHAPCKOTO THIIA,
TPYMIIOBBIX W WHAWBUYANbHBIX KOHCYJ/IbTAlWH, TEKYIIero
KOHTPOJISI ¥ TIPOME>KYTOUHOM aTTeCTallu.

OcHalreHye: CrierdanusvpoBanHas  Mebenb; Texuuueckue | 196135, 1. CaHKT-
cpeficTBa 00yueHUsl, CTy>Kall[ye [/s Tpe/iCTaB/IeHus yueOHoM [TetepOypr, yi1.
vH(dopMalu GToN 181 (0)7 ayauTopuy, naboparopsoe | I'actesnno, f. 15,
obopyzmoBanue (nmaboparopHeii komrieke JIKK-2M Ne36 u | aygutopusi Ne32-05.
Ne37 (HTL] «Bnaguc», r. Mocksa); 1abopaTopHble cTeHAbI M-
AYT-TIO, VYUC-AB-AP, VYUC-AB-YCII-ITIO (00O
ITpodobpazosanue, r. Kasanb); ycranoBku PIIK — 03, OIIK —
05, ®TIK — 10 (HIIT «YuebHast TexHUKa», I. MOCKBaA)).

YuebHast ayaguTopus 1isi 1ab0paTOPHBIX 3aHITHH.
OcHaleHue: CrieliasM3upoBaHHasi Me0esb; TeXHUYeCcKue
cpencTBa 00yYeHus1, Cy>Kallye /Jisi TIpeJiCTaB/ieHnst yueOHOoM 196135. 1. CaHKT-
uHpopMar  OosbIION  ayguTopuM;  JlabopaTopHOoe -
7 | obopyzmoBanue (yabopatopHbiii Komruieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHble cTeHzpbl M-
AUT-TIO, YUC-AB-IIP, VYUC-AB-YCII-IIO (00O
ITpodobpasosanue, r. Kasann); ycraHoBku PITK — 03, PITK —
05, ®TIK — 10 (HIIIT «YuebHast TeXHUKa», I'. MOCKBA)).

[TeTepOypr, yii.
I'acrenmo, a. 15,
aypuropus Ne32-03.

10. OueHouHbIe CpefiCTBa AJIs IPOBeJeHUs IPOMEXXYTOYHOW aTTecTaly
10.1. CocTaB OLIEHOYHBIX CpeACTBAJII TPOBeJileHUss IIPOMEXYTOUHOM aTTecTaluu
00yuaroIuXcs 10 AUCIUTUIMHE MPUBeieH B Tabsurie 13.
Tabsuna 13 — CocTaB OL|eHOUHBIX CPe/CTB /711 IPOBeleHNs TIPOMEKYTOYHOM aTTecTaluu

Buz npomMe)XyTOYHOM aTrTecTalyu [TepeyeHb OLIEHOYHBIX CPE/ICTB

Cn1coK BOIIPOCOB K 3K3aMeHy;
OK3aMeHaIl[MOHHbIe OUTeThI*;
3agauu;

TecCTbl.

OJK3aMeH

Criicok BOMpOCOB;
OuddepeHLipoBaHHbIN 3aUéT TecTsr;
3aaum.

TpumeuaHue: *sKk3ameHayuoHHble bunembl hopmupylomcest Ha OCHoge 8onNpocoes u 3aday mabauybi 15.

10.2. B kauecTBe KpuUTepUeB OLIeHKH YpOBHS C(OPMHUPOBAHHOCTU (OCBOEHUS)
KOMITeTeHII 00yJaroLMUCs TIpUMeHsieTcs1 5-0anbHasi IIKajaa OLeHKH CPOPMHUPOBAHHOCTU
KOMIIEeTeHIIWM, KOTopasi TipuBe/ieHa B Tabmuile 14. B TeueHre cemMecTpa MOXKET MCITO/Tb30BAThCS
100-6anmpHas ~ mKajla  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHHBEpPCUTETa,  IpaBH/Ia



WCIO/Ib30BaHUsI KOTOPOW, YCTAaHOBJIEHbl COOTBETCTBYIOLUM JIOKA/JIbHbIM HOPMAaTUBHBIM aKTOM
I'YAIL
Tabsmmiia 14 —KpuTepuu o1ieHKH YPOBHsI COOPMHPOBAHHOCTH KOMITETEHIUH

OrieHKa KOMITeTEHLMU

S ——. XapakTepucThKa chOpMHUPOBAHHBIX KOMITETEHLIHM

Ob6yuatomumiics:

— r/1y6OKO ¥ BCECTOPOHHE YCBOWJI TIPOrPaMMHBIN MaTepHalt;

— YBEPEHHO, JIOTMYHO, TI0C/Ie[0BaTe/IbHO ¥ TPaMOTHO €r0 M3/1araeT;

— OMMpasCh Ha 3HaHWUS OCHOBHOM M JIONOJIHUTE/ILHOM JIMTEepaTyphl,
TECHO CBSA3bIBAET YCBOEHHbIE HAayUHbIE MOJI0KEHMsI C MPaKTUUECKOM
JeATe/ILHOCTLIO HallpaB/IeHUS;

— yMeJio 060CHOBBIBAeT U apryMeHTHPYeT BbIBUTAaeMbIe UM HIEH;

— JleflaeT BLIBO/BI U 0000I1eHus;

— CBOOO/IHO B/IaJIeeT CUCTEMOM CIel[iali3uPOBaHHBIX TIOHATHH.

— NpaBUIBLHO BeINOIHUI 0T 90% 10 100% TeCTOBBIX 3aaHUI .

«OT/TMYHO»

Ob6yuatomumiics:

— TBEp/I0 YCBOW/I POTrPaMMHBIN MaTepHaJl, FPaMOTHO U TI0 CYIL[eCTBY
W3/1araet ero, OnMpasiCh Ha 3HAHWUsI OCHOBHOM JIUTepaTyphI;

— He IONyCKaeT CYIIeCTBeHHbIX HeTOUHOCTEH;

— YBSI3bIBaeT YCBOEHHble 3HaHWs C TIPAKTUUeCKOMW JesTelbHOCTBIO
HarpaBJ/IeHus;

— apryMeHTUDPYeT HayuHble ITOJI0XKeHUS;

— ZleslaeT BBIBOZIBI M 0000IIIEeHNST;

— B/IaZIeeT CUCTEMOM Crel[dai3upPOBaHHbBIX TOHSTHH.

— NpaBU/IbHO BBIMOAHWI OT 70% 10 89% TecToBBIX 3a/laHUN.

«XOpOIIO»

— 00yuaroIuics yCBOW/ TOJBKO OCHOBHOM MPOTpaMMHbBINA MaTepua,
10 CYI[eCTBY W37IaraeT €ro, OMUpascCh Ha 3HAHUSI TOMBKO OCHOBHOMU
JIUTEPATYPhI;

— JIOTTyCKaeT HeCyIleCTBeHHbIE OIIMMOKH M HETOUHOCTH;

— UCTIBITBIBAET 3aTPYAHEHUs] B TPAKTUUYeCKOM TIPUMeHeHUH 3HaHWU
HarpaB/IeHus;

— cy1abo aprymMeHTUpYeT HayuHbIe ITOI0XKeHMs;

— 3aTpygHSeTCsA B (OPMY/TMPOBAHUU BBIBOJIOB U 0000IIIEHU;

— YaCTUYHO BJIaJieeT CUCTEMOM CTelian3uPOBAHHBIX MOHITHH.

— MPABUJILHO BBIMOIHNAI OT 51% 110 69% TeCTOBLIX 3aJaHUN .

«Y/IOB/IETBOPUTETHHO»

— 00yyvaroluiicss He YCBOW/I 3HAUWUTEJILHOW YacTH TPOTrPaMMHOIO
Marepuaria;
— JIOTlyCKaeT  CyIleCTBeHHble OIIMOKM W  HETOUHOCTH  TIpU
«HEY/IOB/IETBOPUTE/IBHO | PACCMOTPEHHH MPo0/ieM B KOHKPETHOM HarpaBJieHNY;
» — UCTIBIThIBAeT TPYAHOCTHU B MPaKTAUUECKOM MPHUMeHeHHUH 3HaHUM;
— He MOXXeT apr'yMeHTHPOBaTh HayUHble TT0JI0KEeHUS;
— He GopMyIHUpPYeT BBIBOZOB 1 0000IT[eHHIA.
— MIPaBU/ILHO BBIMOIHUI MeHee 51% TeCcTOBBIX 3a/laHui .

Ipumeuanue: “no pewenuro Kagedpbl NPOYEeHM NPABUABbHO 6bINOAHEHHbIX MeCcmosblx 3a0aHull Moscem
OblMmb U3IMEHEH.

10.3. TurnoBble KOHTPO/IbHBIE 3aJAHUS UM UHbIE MaTepHalbl.
Bomnpocs! (3azaum) Aj1s 9K3aMeHa rpe/icTaB/ieHbl B Tabsuie 15.

Tabnwmia 15 — Boripock! (3aaun) /151 9K3aMeHa

No Kon
I /1_'1 [TepeueHb BOIIPOCOB /151 5K3aMeHa VH/IMKaTop
a
1 | HasoBute npegMmeT usyuyeHust KWUHEMaTUKHU. OIIK-1.3.1
2 | [aviTe omnpefiesieHle MaTepUaJbHONW TOUKHU. OIIK-1.3.1




YTo MOXKHO CKa3aTh 00 YCKOPEHHHW UYaCTUIIbI a, eC/IU TIPU ee JIBMKEHUH:

3 OIlK-1.¥.1
a) BEKTOpP CKOPOCTH UYaCTHL[bl V=const; 6) MO/IyJ/ib CKOPOCTH v=const?

4 | lavite onpezesieHre abCO/IIOTHO TBEPZOMY Tesy. OIlK-1.3.1
[TpoaHanu3upyiiTe OTAMUMS  C/IeAYIOLIMX — (U3UUECKUX  MOJesieit:

5 abcomoTtHo TBEpZOe Teno (ATT) u MaTepuanbHas TOuka. [IpuBeauTe OIK-1.B.1
rpuMep, B KOTOPOM OJHO U TO K€ Tel0 BBICTyIlaeT B KayecTBe
MarepuaabHOU TOUKU U ATT.

Haligute CBsA3b MeXXJy JMHENMHON U YI7I0BOM CKOPOCTbIO MaTepuabHOMN

6 OIIK-1.¥.1
TOUKH.

v B uém cxoACTBO M pasnuuMe MeXX[y PaBHOMEPHBIM MPSMOIUHENHBIM OIK-1.B.1
JIBIDKEeHWEeM U paBHOMEPHBIM JIBM)KEHUEM 110 OKPY>KHOCTH? o

8 | Chopmynupyiite niepBbiii 3akoH Hbl0TOHa. OIIK-1.3.1

9 OOmbsicHUTe, Kak, COrJIaCHO BTOpPOMY 3akoHy HBbIOTOHa, 3aBUCUT OIMK-1.3.1
YCKOpEeHHUe TeJjla OT ero Macchl.

KaMeHb /1eXXMT Ha JIHe COCyja, MOJIHOCTBIO TIOTPYKEHHBIN B BoAy. Kak

10 | usmeHUTCA Cu/a JaB/IeHUs KaMHsA Ha [IHO, ec/id CBepXy HaimuTh KepocuH | OIIK-1.B.1
(KepocuH He CMeIMBaeTcs ¢ Bozioi)? OB0CHYHTe CBOM OTBET.
[IpuBeguTe mpuMep, WITIOCTPUPYIOIIUM [JEeUCTBUE TPEeThero 3akoHa

11 OIlK-1.¥.1
HbroToHa.

12 Ha3oBuTe, Kakoii U3 3akOHOB Keriepa ycTaHaBiuBaeT ¢GopMy OTTK-1.3.1
TPaeKTOPUH IJIaHeT.

OueHWTe 3aBUCMMOCTb CHUJIbl BCEMMPHOTO TSTOTEHUS] OT MacChl
B3aMMO/IEHICTBYIOIIUX TeJl U pacCTOSIHUA Mexay HuMu. OOoCHy#Te, Kak

13 | U3MeHHUTCA CUla B3aMMHOIO TATOTEeHUs ABYX TeJl, ec/ii Maccy ogHoro u3 | OITK-1.B.1
Tes yBeJIMUUTh BJIBOe, @ PACCTOSIHUE MeXX/y Te/laMU — YMEHBIIUTh B JjBa
pasa.

14 | [laiiTe ompezesieHHe UMITy/IbCa Tesla KakK hr3nuecKou BeJIMUUHBI. OIIK-1.3.1
CdopmynupyiiTe, Npy KakKMX yC/IOBUSIX BBIMOMHIETCS 3aKOH COXpaHEHUsI

15 OIlK-1.3.1
HMITYJ/IbCa.

16 | Ha3zoBuTe, Kakas ¢dhr3nueckasi BeJJTAUMHA Ha3bIBA€TCsI MOMEHTOM CHJIbI. OIlK-1.3.1
CpaBHUTe 3aMUCU OCHOBHOTO 3aKOHA JJUHAMUKU [I/Is1 TIOCTYNaTeJbHOTO U

17 | BpawjatesibHOro [BwkeHus. Halgute B3aumocBsiz3u Mexay >tumu | OIMK-1.B.1
3aKOHaMH.

18 | CcopmynupyiiTe 3aKOH COXpaHeHHsi MOMEHTA UMITYJIbCa. OIIK-1.3.1

19 | [laiite orpesiesieHre paboOThl KakK (hHM3UUECKON BeJTMUUHBI. OIlK-1.3.1

20 | CdopmynupyiiTe, UTO TaKOe MOIIHOCTh KakK (pu3nueckasi BeJIMUMHa. OIIK-1.3.1
Kakoii Kopabsib [ABWKeTCs MejjleHHee TIpU OJWHAKOBOM MOILHOCTH

21 | gBuraTenss — Harpy>KeHHbI WM HeHarpykeHHbili? O6ocHyiire cBoit | OIIK-1.B.1
OTBeT.

2 OOmBsicHUTe, TOUEMY I[€HTPOCTPEMHUTe/bHAsl CHla TIPU BpAIlleHUH T10 OIK-1.Y 1
OKDPY>KHOCTH He IMPOU3BOJUT PabOTHI. T
Teso ABWXKETCS Tak, UTO IMyTH, MPOXOAWMbIe UM 3a JHOOble paBHbIE

23 | IpOMEeXYTKU BpeMeHH, M0C/IejoBaTe/IbHO yBeauuuBaroTcs Ha oguy u 1y | OIIK-1.Y.1
JKe BeJIMUMHY. FAB/SIeTCSs /I 5TO ABM)KEHUE PABHOYCKOPEHHBIM?

24 OObsicHUTe, B uUeM COCTOUT pa3jude MeXJy KOHCEPBAaTHBHBIMH U OIK-1.B.1
HEeKOHCEepPBATUBHBIMU CUJIAMU.

25 | [laiiTe omipefiesieHHe MOTeHMaIbHOW SHepruu. OT yero oHa 3aBUCHUT? OIIK-1.3.1

% ChopmynupyiiTe  3aKOH  COXpaHeHMs] MeXaHWYeCKOW  JHeprumu. OIK-1.3.1
[TpuBeguTe MpUMep BBITIOJHEHUS 3aKOHA COXPaHEHHUs SHePrUM.

27 B ueMm oT/ivuMe rpaduka myTH OoT rpaduka 3aBUCUMOCTH KOOPAHWHATHI OT OIMK-1.Y 1

BpEMEHU MPY PABHOMEPHOM MPSIMOJIMHEMHOM JIBXKEHUU ?




[TokaxuTe Ha NpUMepe TOHKOTO CTepxxHs AymHOM 20 cM 1 Maccou 30 T,
Kak npuMeHsietcs Teopema lllTeiiHepa [/ pacueTa MOMeHTa WHepLIUU

28 OIIK-1.B.1
TeJ MPU [lepeHoCe OCH BpallleHHUs C CepeJMHbl CTEeP)KHSI Ha OJJMH M3 ero
KOHLIOB.

729 HaszoBute ¢opmysy, MO KOTOPOl BBIUMC/SIETCS MOMEHT WMITyJ/bCa OITK-1.3.1
abCOTIOTHO TBEP/IOTO TeJia. "
Kak BbIUMC/IsieTCs KWHETHYeCKasi JHeprusi BpalleHus abCcoI0THO

30 | tBepmoro Tena? CpaBHuTe C ¢opMy/ol s KuHeTHueckoid sHepruu | OITK-1.B.1
MOCTYNaTe/IbHOTO IBUKEHMUSI.

31 | ChopmynupyiiTe /Ba MOCTy/AaTa TEOPUU OTHOCUTENbHOCTU JWHIITelHa. | OITK-1.3.1
Kak u3MeHHTCs X0/ UaCOB Ha KOCMUYEeCKOM KopabJie, eC/ii OH JBVIKETCS

3 | € OKOJIOCBETOBOM CKOPOCTHIO OTHOCHTE/NBbHO HabmrozaTens Ha 3emie? OIK-1.B.1
Kakue wuacel OyAyT UWATH Me[jieHHee C TOYKHM 3DeHUs 3eMHOTO
Habsroaresis?
Kak u3MeHUTCs Tiepro/| KosiebaHuii MaTeMaTHyecKOro MasiTHUKA, eC/d

33 | ero gyimHy yBenuuuTh B 4 pasa? [loscHure, oT Kakux BenuuuH 3asucur | OIIK-1.Y.1
Tepro/i MasiTHUKA.
CpenaiiTe BBIBO/ IO BOTIPOCY: KakK Oy/IeT M3MEHSThCS X0, MasiTHUKOBBIX
YacoB MpPH HACTYIJIEHUM JIeTHUX >KapKUX [HeW [0 CPaBHEHUID C

34 | XOIOJHBIMY 3UMHUMU [HAMM, €C/IA Yachkl yCcTaHOB/IeHbl B HeyTerieHHOM | OITK-1.B.1
roMelieHuM (CTep)KeHb MasiTHUKa MeTa/UIMuecKuii)? AprymeHTUPYyHTe
CBOU OTBeT.

35 | Kak cBsi3aHa 3Heprusi rapMOHUUYECKHX KojiebaHH C MX aMIUTATY 101 ? OIlK-1.¥.1

36 | CdopmynupyiiTe oripefiesieHrie BOHBI. OIlK-1.3.1

37 OObsicHUTe  pa3Muue MeXIy TpOJOJbHBIMH U  TOMEepPeuHbIMU OMMK-1.Y 1
MexXaHW4YeCKMMHU BOJTHAMHU.

38 | 3anummuTe ypaBHeHHe Oeryiieil BOTHBL OIIK-1.3.1

39 | Ha3oBure, ueMy paBHa cpe/iHsisi 06beMHasi TJIOTHOCTh SHEPTUU BOJTHBI. OIlK-1.3.1
VcTouHMK 3ByKa HETOJBIIKEH, a Hab/roaTenb yaanseTcs oT Hero. Kak

40 | U3MEHUTCA BOCIPUHMMaemasl 4yacToTa 3BYyKa: yBeauuutTcs, ymeHbmTcs | OITK-1.B.1
WM ocTaHeTcs npexkHen? [Touemy?

41 | Cdhopmynupyiite ripuHiun ['tolireHca. OIlK-1.3.1

42 | Ha3oBwure ompejienieHue uHTepdepeHLH BOJH. OIIK-1.3.1

43 Cd)opMéanpyI‘/iTe, YTO Ha3bIBaeTCsl CTosiueit BoaHOMW. [IpuBeauTe mprMep OMMK-1.Y 1
CTOsTUeM BOJIHBI.

44 | Yo u3yuaeT 3JIeKTPOCTaTUKA? OIIK-1.3.1

45 | [atliTe onpejeneHre TOUYEYHOTO 3apsijia. OIlK-1.3.1

46 Kak wusmMeHMTCd cCWia B3aUMOJEWCTBUS [BYX 3/IeKTPOHOB, €C/IH OIMK-1.Y 1
pacCTOsTHHE MEXKy HUMH YBeJIMUMTh B 3 pa3a? O6ocHy#Te Bai oTBer. )
[TpoaHanu3upy#iTe, Kakyto paboTy COBepIIaeT 371eKTPOCTaTHuecKoe ToJie

47 | mpoToHa B aToMe BOZOpPOJia MpH IOJHOM oOopoTe 3jieKTpoHa BOKpyr | OITK-1.B.1
Hero.

48 Kak B3aMMHO OpHeHTHMPOBaHbI CU/IOBblE JIMHUM U 3KBUIOTEHLAA/IbHbIE OIMK-1.3.1
[IOBEPXHOCTU?

49 | Yto Ha3bIBaeTCs 3JIEKTPUYECKUM AuIioseM? OIIK-1.3.1

50 | Kakue BelllecTBa Ha3bIBalOT AUSJIEKTPUKAMU? OIlK-1.3.1

51 OObsicHWTE  pas3nvuue MeXAy TIOJSIPHBIMA W HeroJISIPHBIMHU OIMK-1.Y 1

AWSJIEKTDUKAMH.




[T10CKWii KOHJEHCATOp 3apsbkeH JI0 HEKOTOPOTO HArlpsDKeHUS U
OTK/TFOYEeH OT WCTOYHMKA TOKa. ByZeT /M WM3MeHSIThbCs HampsbkeHWe Ha

52 OIIK-1.B.1
KOH/IeHCaTope, eC/Id pa3/iBUraTh ero IUlacTUHbI? Kakue mpeBpaljeHus
SHEepPryu MPOUCXOAAT IPU 3TOM?
Cpenanite  BbIBOJl, KaK M3MEHUTCS  3JIEKTPOEMKOCTb  IIJIOCKOTO

53 | KOHZeHcaTopa C KBaJpaTHbIMU IUIaCTUHaMW, ed M3 3Tux Iwiactud | OIIK-1.B.1
BbIpe3aTh KPYT'Y C JUaMeTPOM, PaBHbIM CTOPOHE KBaJipara.
OueHuTe CMTyalLMIO: /IBa KOHZeHcaTtopa oMHaKoBOUW eMkKocTy 200 MKD

54 | coeguHenbl TapamienbHo. Kak w3meHuTtcsi ux obujas emkocts, ecm | OTIK-1.B.1
coe/IMHeHHWe 3aMeHHUTh Ha I0C/ie/loBaTe/IbHoe?

55 [ToueMy /MHUW HaMpSHKEHHOCTH 3JIEKTPOCTAaTHUECKOTO TIONS BOJU3U OINK-1B.1
TOBEPXHOCTH MTPOBO/IHUKA MepHeH/IUKY/ISIPHbI 3TOM MOBEPXHOCTU? o

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

57 | Chopmynupyiite 3akoH Oma /17151 yyacTKa LIeTy. OIIK-1.3.1
[lBa OAWHAKOBBIX [0 MOZY/IK 3apsifia HaxoAATCI Ha HEKOTOPOM

cg | PacCTOAHMM. KEK M3MEHWTCS! HANpPSDKEHHOCTD S/IEKTPUUECKOTO MOMA B | e 4 v ¢
TOUKe, Jie)Kalllel rocepeZiuHe MeKy HUMU, eC/I1 3apsi/bl OJHOVMEHHBIE;
pasHorMeHHbIe? [TosicHUTe OTBeT.

59 KakoB (¢ur3nueckrii CMbICI TIOTeHLMana 3J1eKTPOCTaTUYecKoro ToJsi U OIK-1B.1

Pa3HOCTU MOTEeHLMaI0B?

Borpocs! (3agaun) s 3adeta / auc¢. 3aueta npecTaBieHsl B Tabsmie 16.

Tabsmiia 16 — Bonpock! (3azaun) /st 3aderta / audd. 3auerta

No Kopg
[Tepeuens BorpocoB A1 Aud@d. 3aueta
/1 UHAMKaToOpa
1 | [JauTe onpefiesieHre MarHUTHOW UHAYKLMH. OIIK-1.3.1
2 | Cpopmynupyiite 3akoH buo-CaBapa-Jlamnaca. OIIK-1.3.1
3 | Kakum oOpa3om oripeiesisieTcsi HarpaBieHue CUibl Amriepa? OIlK-1.3.1
OOBsicHUTe, KaK U3MEHUTCS BeJIMUMHA MarHUTHOW WHAYKIWU B LIEHTPe
4 | KPYTOBOrO BHTKA C TOKOM, €C/IM PaJHyC BMTKA YBE/IMUMTh B 2 pasa, a OMK-1.Y 1
CWIy TOKAa yMeHbIIUTb B 4 pa3a. OOocHyliTe CBOI OTBeT, OMUpasich Ha o
3aK0H buo-CaBapa-Jlanaca.
OOBsicHUTe, KaK Haauuve (eppoOMarHUTHOIO CepJeuHUKa BHYTPHU
g | CO/EHOMJA B/MSET Ha BeTUUMHY MarHUTHOM WHAYKLMK Ha €ro OcCHu. OIMK-1.Y 1
Kakue napameTpbl cojieHOWJa U Cep/leYHHKa OMNpefe/sioT WUTOrOBYIO
BestnunHy nosisi? O60CHYHTe CBOM OTBET.
Kak rM3MeHHTCS1 BeTMUMHA MarHUTHOIO T0JISI HA OCU TOPOW/a, ec/iv MpyU
6 | HeM3MeHHOM CHJie TOKa YABOWUTH IJIOTHOCTH HaMOTKH? ObocHy#Te cBoii | OITK-1.B.1
OTBeT.
OueHWTe CUTyaLMIO: B MarHUTHOE MOJie C OJAWHAKOBBIMU CKOPOCTSIMU
7 | BJIeTAlOT NPOTOH U 3JIEKTPOH. bynyT /mu ommuatecs ux Tpaekropuu, u | OIIK-1.B.1
€CJIU /13, TO KaKUM 00pa3oM? ApryMeHTUPYHTe CBOM OTBeET.
3apsbKeHHasi 4YacTuLja [JBWKETCI B OJHOPOJHOM MAarHUTHOM [IOJIe.
[Ipoananu3upyiiTe, Kak uU3MeHUTCA cuia JIopeHLja, [eHCTBYyrOLas Ha
8 | yactuuy, ecnu eé CKOpPOCTb yBenuuuTb B 3 pasa, a uHaykguio | OITK-1.B.1
MarHUTHOIO TOJIs1 YMEHBIIUTb B 2 pasa. 3aBUCUT 1 cuja JlopeHua ot
3HaKa 3apsija yactuiibl? OO0CHYMTe CBOM OTBET.
9 | B uem cOCTOMT siBJieHUE 3JIEKTPOMAarHUTHOU UHAYKLIUU? OIIK-1.3.1
Ot kakux (aktopoB 3aBuUcHMT OC UWHAYKIUMHU B KOJblle, KOTOpOe
10 | BeiHOCAT M3 MarHuTHOrO nojs? Kak m3menurcs 3/1C, ecny marautHei | OITK-1.Y.1

TIOTOK Uepe3 KOJIbI[0 OyIeT U3MeHSThCS ObIcTpee?




11 | [laWiTe ompefiesieHUs1 fMaMarHeTUKaM U MapaMarHeTUKaM. OIIK-1.3.1

12 | Kakue BelllecTBa Ha3bIBalOTCs (heppoMarHeTHKaMu? OIlK-1.3.1

13 | Yro Ha3bIBAOT KO3PLMTHUBHOM CUJION? OIIK-1.3.1
OT Kakux BeIMYMH 3aBUCUT SHEpPrus, 3araceHHas B KaTyllke

14 | unayKTUBHOCTU? Kak M3MeHUTCs 3Ta 3Heprus npu ysenrueHud cuisl | OIIK-1.Y.1
TOKa?

15 | Yo Ha3bIBaeTCsl 3/IeKTPOMAarHUTHOM BOJIHOM? OIIK-1.3.1
Kak B3aviMHO OpHEHTHPOBaHbI B 3/1€KTPOMArHATHOM BOJIHE BEKTOPBI

16 | HampsPKEHHOCTHW  3/IEKTPUYECKOro TIoJisl, MarHuTHOM wuHAykuuu u | OIIK-1.3.1
CKOPOCTH BOJIHBI?

17 | CchopmynupyiiTe 3aKOH OTPa)KeHHsl CBeTa. OIlK-1.3.1
[TpoaHanu3upyliTe, B KaKOM U3 [BYX Cpell CBET JBIIKETCS ObICTpee — B

1g | dmaze (n = 2,42) wi Bozme (n = 1,33). OObsACHUTE, KaK IOKa3aTesib OIK-1.B.1
TIpeJIOMJIEHUSI Cpefibl CBSi3aH CO CKOPOCTBIO PacIipOCTpPaHeHHsl CBeTa B
Heli. O60cHYTe, B KAKOM CpeZie yTMHA BOJIHBI CBeTa Oy/IeT MeHbIIIe.

ITpy KaKOM yC/IOBMM OTPa’KeHHBIM U NPe/IOMJIEHHbIN JTyUM OKa3bIBarOTCS

19 | B3auMHO mneprneHAVKy/JApHBIMU? Kak 3T0 cBsizaHO ¢ 1okasarensmu | OIIK-1.B.1
TIpesIOMJIeHUsI cpef?

20 | YTo Ha3bIBalOT MHTepdepeHLell cBeTa? OIIK-1.3.1

27 Onumuvre, B 4yeM pasnauuue Mexzy reoMeTpUYeckO U ONTUUeCKOH OIK-1.Y 1
Pa3HOCTBIO XO/ia CBETOBBIX JIyYel.

[peasioxkuTe TeopeTHueckoe 000CHOBaHWE HAMWUMsI PaJy)KHON OKPaCKu

22 | y TOHKUX IUIEHOK (pas/jnToe Ha MOBEPXHOCTH BOAbI Macyio, mMblibHble | OIIK-1.B.1
TMy3bIPU U T.I1.).

23 Uro Takoe [jucriepcusi CBeTa Kak sBieHue? IlpuBejgure mnprMepsl OIK-1.3.1
Ha0/II0/IeHNsT AVCITEPCHM. o
OT Kakux (aKTOpPOB 3aBUCUT MaKCUMasbHbIM TIOPSIIOK CIIEeKTpa,

24 | KOTOpPBIY MOXKHO HabJ/r0aTh Ha AudpakiorHoi pemretke? Kak Biausitor | OINK-1.B.1
J/IMHA BOJIHBI CBETA U NIePUOJ, PeIeTKN?

75 UeMy paBHa pasHOCTb (pa3 [BYX CBETOBBIX BOJIH, MPU KOTOPOU OIK-1.3.1
HabMr0/1aeTCsi MUHUMYM MHTEHCUBHOCTU?

[Tnockomnosisipu3oBaHHbIE ~ CBeT  TIPOXOAUT  uepe3  aHa/iM3aTop.
[TpoaHanu3upyiiTe, Kak 3aBUCUT UHTEHCUBHOCTb MPOLLIEAIIero cBeTa OT

26 |yrma Mexay IUIOCKOCTBbIHO Tojsgpu3anuy  magaroijero csera U | OIIK-1.Y.1
IJIOCKOCTBIO  aHanu3aropa. [Ipy Kakom  yryle  MHTEHCHUBHOCTb
yMmeHbIHTCst BABoe? OBG0CHYMTe CBOM OTBET, UCMO/b3Ysl 3aKOH Masoca.

27 | YUrto Takoe abCO/IIOTHO YepHOe TeJio? OIIK-1.3.1
Bo CKOMBbKO pa3 M3MEHWTCS MOTOK SHEPTMM OT HUTHU HaKaJWBaHUS

28 | namribl, ecid yABOWUTH ee Temriepatypy? OO6ocHyiite Bam otBeT, | OINK-1.Y.1
onupasick Ha 3aK0oH CtedaHa-bosnbiimaHa.

Pacrionoxkure cnefyrole CrieKTpajJbHble K/IacChl 3Be3[, B IOpsAKe
BO3pacTaHust a0OCOMIOTHOM Temriepatypbl: A — Oenble 3Be3mpl, G —

29 | >xkenTtele, M — KpacHble, O — ronybeie. Vcrnons3yiite B oTBeTe 3akoHbl | OINK-1.B.1
u3MydeHUs: abcomoTHO uepHOro Tenma. OOBSICHUTE TIOTYUYEHHYHO
3aKOHOMEpPHOCTh U3MeHeHUs L|BeTa.

30 | Yrto Ha3bIBaeTcs BHEITHUM (oTo3dhderTom? OIlK-1.3.1
MoxkeT 1 BUAMMOE U3TyueHHe BbI3BaTh (HOTO3(h(dEKT B IiacTUHE U3

31 | meta/uia, paboTta BbIXOZla KoToporo paBHa 3.5 3B? O6ocnyiite cBoit | OITK-1.B.1
OTBeT.

32 OOBsICHUTe TIPUYMHY BO3HUKHOBEHHSI TOPMO3HOTO DPEHTTeHOBCKOTO OTIK-13.1

H3/Ty4YeHuMs.




33

OOmBsicHUTe, KakK 3Heprus (POTOHa CBs3aHA C JJIMHOW CBETOBOW BOJIHBI.
OO6ocHyiiTe Balll OTBeT.

OIIK-1.3.1

34

OT kakux (PaKTOPOB 3aBUCUT H3MeHeHWe [JUHbI BOJIHBI (DOTOHA TIpU
KOMIITOHOBCKOM paccesiHUM? B KakoM cjyyae 3TO U3MeHeHUe
MaKCHUMAaJILHO?

OIIK-1.B.1

35

OnwuimTe, YTO TpeCTaB/sieT co0OM aToM B paMKax Mojend ToMCOHa.
Kakuve 0CHOBHbIe HeJJOCTaTKU JJAHHOW MOJIeNn?

OIIK-1.3.1

36

AToM BOJiOpO/la HAXOAWTCS B OCHOBHOM COCTOSTHUU. KakoM IJTUHBI
BOJTHBI W3/lyueHHe MOXXeT UCIYCTUTh JaHHbIA atomM? OOocHyiTe Balll
OTBET, MCMOJIb3Ys MOCTY/1aThl bopa.

OIIK-1.B.1

37

B uem cocTouT runotesa e bpoiins?

OIIK-1.3.1

38

OOBsicHUTE, TIPU KAaKUX YCJIOBUSIX MUKPOYACTHIIBI TTPOSIBIISIFOT BOJTHOBBIE
cBoticTBa. IIpuBeuTe IPUMEpHI, TOATBEPIKAAIOII1e BOJTHOBbIE CBOMCTBA
YaCTHIL.

OIIK-1.3.1

39

Byner M NposiBASATH BOJHOBble CBOWCTBA (PyTOOMBHBI MSY TIpU
TONa/laHuM B BOPOTa IIMPUHOU 7 M, ecii Macca Mstya 400 r., a CKopocTb
- 100 km/u? OTBeT 06OCHOBATH.

OIIK-1.¥.1

40

KakoB (usnueckuii CMbIC/T BOJIHOBOU (PYHKLIAK?

OIIK-1.3.1

41

B uem oT/iMuMe CTalMOHAapHOIO M HECTaLMOHApHOIO
[IIpéaunrepa?

ypaBHEeHUs

OIIK-1.3.1

42

OObsicHUTEe, KaK COOTHOIIIEHWe HeompeaenéHHOCTeld ['eifseHOepra zyis
SHEPTMM M BPEMEHU CBSI3aHO CO BPEMEHEM J>KHU3HHU KBAaHTOBOIO
COCTOSIHUSI.

OIIK-1.B.1

43

e B ofHOMEpPHOW MOTEHIMANbHOW siMe C OeCKOHEUHBIMH CTeHKaMH
Haubosiee  BepOSTHO OOHAPYXUTh MWKDOUaCTULly B OCHOBHOM
cocrosiHum? ['/ie BepOsITHOCTb ee 0OHapy»kKeHHsl PaBHA HYJ/HO?

OIIK-1.B.1

44

Kak 3aBucuT [J/iMHa BOJHBI Je bBpoitis OT Macchl 4YacTUIbl TIpHU
O/IMHAKOBBIX CKOPOCTSAX? Y KakKOW uacCTHLbl BOJIHOBbIe CBOWMCTBa
BbIpDa)XEHBI 3aMeTHee: y 60Jiee MaCCMBHOM WM Y MeHEe MaCCUBHOM?

OIIK-1.¥.1

45

Kakum o6pa3oM 3SHeprusi «HyJIeBbIX KojiebaHUil»  KBAaHTOBOT'O
rapMOHUYECKOT0 OCLIW/IISITOpa CBsi3aHa C COOTHOLLIEHUEM
HeomnpezeneHHocTel ['eii3eHbepra?

OIIK-1.B.1

46

OOBsicHUTE, TIOUEMY B OCHOBHOM COCTOSIHUM aTOMa MOXKET HaXOJUTbCS
He Oosiee nABYX 9/ieKTpoHOB. Kakoii (yHAaMeHTanbHBIA TTPUHLIAIL
KBAHTOBOW MeXaHWKH HaK/a[bIBaeT 3TO orpaHuueHure? OOOCHYyMTe CBOU
OTBeT.

OIIK-1.¥.1

47

Kakoli s71emMeHT uMeeT TOJHOCTBIO 3all0JIHEHHYIO BHEIIHIOIO 2p-
000m0uky? [ToueMy Takasi 3/eKTpPOHHasE KOH(UTypalysi COOTBETCTBYET
TOBBILLIEHHOW YCTOMYMBOCTH aToMa?

OIIK-1.¥.1

48

Kakum MoeT OBbITh CTIMH YacTHL], KOTOPbIe OIMMCHIBAIOTCSI CTaTUCTUKOU
®Pepmu — [lupaka? IIpuBeguTe npruMephl TAaKUX YaCTHULI.

OIIK-1.3.1

49

OOBsicHUTe, YeM OT/IMYAeTCs XapakTep 3allO/IHEHWs COCTOSIHUMN

KBaHTOBOW CUCTeMbI (hepMHUOHAMH U OO30HAMHU.

OIIK-1.3.1

50

[IpennoxuTe TeopeThuYecKoe obocHOBaHUe, Kak M3MEHUTCS
MPOBOAUMOCTb KpPeMHUeBOro o0pasija, eciu B HEro BHEJPUTH
HeOOoJIbIIIoe KOIMYEeCTBO WH/AWEBOW TipuMecu? BajleHTHOCTb KPeMHUS
paBHa 4, BaJIeHTHOCTb UHJWS — 3.

OIIK-1.B.1

51

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO Y BBIHY>K/IEHHOT'O HU3/y4YeHUs].

OIIK-1.B.1

52

OnwuinTe PUHIMI paboTHI Jla3epa Mo TPeXYPOBHEBOH CXeMe.

OIIK-1.3.1




Mexy KakuMH YpPOBHSAMM B Jla3epe C TpPexXypOBHEBOW CXeMOH

53 | mpoucxoauT pabouee u3nyueHre? OT Yero 3aBUCUT AJiMHA BojHBI 3Toro | OIMTK-1.Y.1
W3/Ty4YeHUs ?

54 Yemy PaBHA MOJIpHAd  TEIUIOEMKOCTb TBEPAOrO Te/l, COIMACHO | o g5
KJIaCCUYeCKOU TeOpUHU TeryioeMKOCTH [lrosoHra u [Ttu?

55 OOmbsicHUTe, KaK KBAaHTOBAsi TEOPHsI TEIJIOEMKOCTH TBeporo Tena [ebast OIK-1.Y 1
JIOTIO/IHSIET TeOPHIO TeIJIOeMKOCTU DUHILUTEeHHA. o

56 Kakas uactuiia HasbiBaercs  QoHOHOM?  Kakum  KBaHTOBBIM OIK-1.3.1
pacripe/ie/ieHieM OMUChIBAIOTCs (YOHOHBI? o
[TepeueHb TeM [isi BBITIOJTHEHUS] KYPCOBOTO MPOEKTa/ KypPCOBOUM PabOThI Mpe/iCTaB/IeHbI B

Tabnwe 17.

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

Ne i/t

paboThI

[TprMepHbIl TIepedeHb TeM /IJ1s1 BBITIOJIHEHHsI KyPCOBOT'O TIPOeKTa/ KypCOBOM

YueOHBIM IJITAHOM He MpelyCMOTPEHO

Bonpocel a1 1IpoBefieHMs] TPOMEXYTOYHOM aTTeCcTalud B BHUJE TeCTUPOBAHUS
Tnipe/icTaB/ieHbl B Tab/uie 18.
Tabsmiia 18 — IpuMepHBIi TIepeueHb BOIIPOCOB IJisl TECTOB
No . Kop
[IpumepHBIii TepeyeHb BOMPOCOB /151 TECTOB
/1 UHAWKATOpa
Kakasi Oyzer TpaeKTopwsi y YacCTWIL[bl, JBWKYIIEHCS PABHOMEDHO C
MOCTOSIHHBIM I10 BeJTMYMHE YCKOPEHUEM.
1) Ipsimass iuHUA
1 | 2) JIunus c meperubom OIK-1.Y.1
3) ITapabosna
4) OKpY>KHOCTb
OtBert: 4
Omnpefenure, Kakas U3 MPeACTaB/eHHBIX (U3UUECKUX BeIUUMH UMeeT
eIMHHULly U3MepPeHHs], COBNAJAlOLYI0 C eJUHULIEN U3MepeHus CUIIbI.
1) Umnynbc
2 | 2) Yckopenue OIIK-1.3.1
3) Bec
4) YroBasi CKOPOCTb
Otsert: 3
Yro npou3oigET nocsie abCcoIFOTHO HEYTIPYToro y/apa 4acTHL] MacCcaMH
m, = 4m, U C KWUHeTUUeCKUMM 3Heprussmu T, = 6T,. Uactuna ¢ maccoun
m, JBUrasach BIPaBO, a YacTHL]a C MacCOM M, — HaBCTpeuy yacTHLe C
Maccou m,.
3 | 1) YacTtuipl OyayT ABUraThCs BIIPABO OIIK-1.B.1
2) EnuHas yacturia OyeT JBUTaThCsl BJIEBO
3) YacTtuiipl OyAyT MOKOUTHCS
4) Yactuiipl OyAyT ABUTATHCS B TIPOTUBOTIOIOXKHBIE CTOPOHBI
OtBeT: 2




[IpoaHanmu3supymTe, KakoW OTBeT SIB/SETCS IPaBWIBHBIM Ha BOIMPOC:
«YeMy paBHa CyMMa BHYTPEHHHX CWJI, [JeHCTBYIOIIUX MEXJYy TelaMU
3aMKHYTOU MeXaHU4eCKON CUCTEMBI?»

1) VI3MeHeHUIO SHEepPTryUr CUCTEMBbI

2) Hymo

3) I3MeHeHMIO UMITy/IbCa CUCTEMBI

4) Y CKOpEeHHIO 11eHTpa MacC CUCTEeMBbI

Ortser: 2

OIIK-1.B.1

Urto mnpousoifeT C MOMEHTOM MWHepLYM CBHHLOBOIO LIWIMHApA
OTHOCUTEJTbHO OCH, COBMAJalolleil C ero reoMeTpUYecKol OChIO
CUMMETPUH, eC/IY JWINHADP CIUIIOLIUTD B JUCK?

1) He uameHnurcs

2) YBenuuuTcs

3) CoxpaHuUTCs

4) CraHeT paBHbIM HYJIIO

Ortser: 2

OIIK-1.B.1

YKaxuTte BepHYIO
JIBIDKEHMSI.
DM=Jw
2)e=M/]
3)M=L-w?

4) L =r-p-sina
OtBer: 2

3dlMUCh YPABHEHUA NWUHAMUKH BpdllldT€/IbHOI'O

OIIK-1.3.1

YKakuTe, yeMy paBeH MOMEHT MHepLMM TOHKOro obpy4ya Maccoit m u
pazuycar.

1)J=mr1%12

2)J=m-r1%2

3)J=mr1%3

4)J=mr?

Otsert: 4

OIIK-1.3.1

Beibepute Qpa3y, COOTBETCTBYIOIIYIO TepBOMYy 3aKoHy HbrOTOHa:
«[lepBrii 3ak0oH HblOTOHA yTBepKJaerT...»

1) ®akT cy1ecTBOBaHUsS aOCOMIOTHOTO JIBH>KEHUS

2) Cy1ecTBOBaHNEe WHEPLMAIbHBIX CUCTEM OTCUETa

3) ®akT CyLecTBOBaHMSsI HEMHepLMaAbHbIX CUCTEM OTCYETa

4) ®dakT CyL|eCcTBOBaHUS MMPUHLMIIA OTHOCUTe/ILHOCTH ["anunes

OtBer: 2

OIIK-1.3.1

PaccuuraiiTe BeMUMHY MOAY/Si MaKCHMajbHOW BeTUUMHBI YCKODEHUS
TOUKH, [IBU)KeHWe KOTOPOM OMMChIBaeTCs ypaBHeHHeM X = 3cos(2t — m)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

OtBeT: 1

OIIK-1.¥.1

10

Bribepure dopmyy, onpeensonlyr0 BeJUUMHY (Da30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v =k

3v=kA

4 v=wk

OtBert: 4

OIIK-1.3.1
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PaccuuTaiiTe, ueMy paBHa paboTa KOHCEPBATUBHOW CHJIbI TI0 3aMKHYTOU
TpaekTopuu (1o Toukam 1, 2, 3 u 1).

1) 3aBUCHT OT yOBLIM TIOTEHIMATLHOW SHEPTUU

2) IIponopijoHa bHa NpYpalleHHu0 KUHeTUYeCKOW SHEPruun

3) PaBHa Hy/t0

4) 3aBUCHUT OT CKOPOCTH JBW>KEHUS

Otser: 3

OIIK-1.3.1

12

Kakasi 13 mepeunc/ieHHBIX (U3MYECKUX BEIWYMH HMMeeT pa3MepHOCThb
(xr-m)/c??

1) MOMEHT CUJTBI

2) MoMeHT uHepLuu

3) MoMeHT uMITyJibca

4) Cuna

Otgert: 4

OIIK-1.3.1

13

Korpa TaHreHimaspHOoe yCKOpeHME paBHO HYJIIO, a HOpMasbHOe
YCKOpeHHe MOCTOSIHHO, TO Takoe /IB)KeHHe Ha3blBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHEHHBIM

2) PaBHOMepHBIM TIPSIMOTUHEMHBIM

3) PaBHOYCKOpeHHbIM NPSIMOTMHEVHBIM

4) PaBHOMepHBIM BpallieHueM

Otsert: 4

OIIK-1.3.1

14

Bribepure mpaBwibHBIA 0TBeT. Kak M3MeHsieTCss MOJy/ib CKOPOCTU TIpU
MPSIMOJIMHEMHOM /IBW)KEHUH, eC/Id 3aBUCUMOCTb TPOMJIEHHOTO TeioM
IyTH OT BpEMeHHU 3a/laHa ypaBHeHueM: S = 4 + 15t + 37

1) YbbiBaet

2) [IpoxoauT uepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTtcst MOCTOSTHHBIM

Otser: 3

OIIK-1.B.1

15

Kak BbIUMC/ISIeTCS MOMEHT UHepLIMU MaTepranibHON TOUKHU?
1)J=m-1%/3

2)J=m-1%/12

3)J=2-m1%5

4)J = m-r?

OrTBeT: 4

OIIK-1.3.1

16

Kak cOOTHOCATCA MOMEHTbl MHepLUM AUCKa Ji U LWIMHApa Ji, KOTopble
HMMEeIOT paBHbIe MacChl U DAy ChI?

1)Ja=Ju

2)Jn > Ju

3)Jn>2-Ju

4) Jn > Ju/2

Otsert: 1

OIIK-1.¥.1

17

HaiiguTe oTHoIleHWe mpou3BefieHHbIX paboT (A,/A,), ecyu /iBa JuUCKa C
paBHbIMU Maccamu M paguycamu R, u R, (R; = 2R,) packpyumBatot u3
COCTOSTHUSI TIOKOS1 10 O/JMHAKOBBIX YTIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Otser: 3

OIIK-1.B.1
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Kakoi1 yuéHsIi1 co3an crieqyaabHyr0 Teopuro oTHocuTenbHOCTH (CTO)?
1) Tanuneit

2) DUHILITEWH

3) JlopeHrj

4) bop

OtBeT: 2

OIIK-1.3.1

19

Bribepute ypaBHeHUe, OMIMCHIBAIOII[ee TapMOHUYECKHe KOleOaHusl.
1) x =0,1-tg(2t2 + 1/6)

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

3) x = 5-ctg(8t2 + 1/2)

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

Ortser: 2

OIIK-1.3.1

20

[TpoaHamM3upyiTe, TMpPU KAaKOM YCJIOBUM B CUCTEME, COBEpILAroIIei
BBIHY)K/IeHHbIe KosiebaHusi, OyzeT HabOmofaTtbcsi pe3oHaHC (o, —
COOCTBEHHas UaCTOTa, ( — YaCTOTA BbIHYXK/[AFOITIEeH CHIBI)?

1) o >> o,

2) 0> w,

3) 0 ®w,

4) 0 <<,

Otsert: 3

OIIK-1.3.1

21

Bribepure, Kakasi pu3nueckas BeJTMUMHA U3MEHSIETCS 0[] BO3/IeiCTBUEM
CUJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HbloTOHa.

1) MonspHas macca

2) CkopocCThb

3) Macca

4) MoMeHT UHepIUU

OtBer: 2

OIIK-1.3.1

22

Bribepute, B Kakoil CHCTeMe Tesl IOJHbII MOMEHT HMITy/IbCa OCTAaeTCsi
MOCTOSTHHBIM.

1) 3amMKHyTOU

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

3) He3amkHyTOH, rie CcyMMa MOMEHTOB BHELLIHUX CUJI [IOCTOSTHHA

4) He3aMkHyTOM

Otser: 1

OIIK-1.3.1

23

YkaxkuTe, paboTa Kakoill M3 Tiepeurc/IeHHbIX CWJI PaBHa HYJIIO TIpU
3aMKHYTOU TPaeKTOPHM JIBU)KEHUS Tesla.

1) Bsiskoro TpeHust

2) Cusibl TpeHUs KaueHUst

3) TaroteHus

4) Cunbl TpeHUSs CKOTbXXeHUsI

Ortsert: 3

OIIK-1.3.1

24

Yemy paBHa BeJTMUMHA YCKOPEHHUsI CBOOOHOTO TafieHust g Ha BBICOTe Ha[|
TIOBEPXHOCTbIO0 3eM/M, paBHOW paavycy 3emnu? BemuuuHy g BOmM3u
NOBEPXHOCTH 3eMJIM NPUHATEL 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?

Ortsert: 2

OIIK-1.¥.1
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[Tpoananu3upyiite, Kak U3MEHUTCS TepU0/, KoyiebaHUi MaTeMaTHuecKoro
MasiITHUKa, eC/Iy JJIMHY ero To/iBeca yBeIuuuTh B 9 pas, a MaccCy rpys3a —
YBeIMUUTL B 4 pasa.

1) YBenuuutcs B 3 pasza

2) YBennuuTcs B 4 pasa

3) YMeHbIIUTCSA B 2 pa3a

4) YMeHbIIATCA B 4 pasa

Otser: 1

OIIK-1.¥.1

26

OrueHuTe 3/1€KTPOEMKOCTh IUIOCKOTO BO3JAYIIHOTO KOHJEHCATopa, eC/Iv
paccTositHue MeXAy ero oOK/IaZikaMH yBeIWuduTh B 9 pa3, a 06/acThb
MeXX Ty 00K/TaIKaMH 3a/UTh AUCTUUTMPOBAaHHOM Bo/oM (& = 81).

1) YmenbimTcs B 4 pasa

2) YBennuuTcs B 4 pasa

3) YBenuuuTtcs B 9 pa3

4) YBenuuutcs B 12 pa3s

Otser: 3

OIIK-1.B.1

27

Ha3zoBuTe BeliecTBa, KOTOPbIE MPU OOBIUHBLIX YCIOBUSX MPAKTHUYECKU He
MIPOBOJST 37IeKTPUUYECKUI TOK.

1) IIpoBogHUKU

2) [TonynpoBOJHUKH

3) IlnatuHa

4) J3neKTpuKu

OtBert: 4

OIIK-1.3.1

28

Kak HampaB/ieHbl CU/IOBbIe JTMHUM HaMNpsHKEHHOCTH 371eKTPOCTaTUYeCKOTo
T10Jis, CO3/IaHHOTO TOYeUHBIM OTPHUI[AaTe/IbHBIM 3apsiOM?

1) 3akpyumBaroTCsi BOKPYT 3apsija

2) K 3apspny

3) 3akpyuuBalOTCS BOKPYT 3apsifia 0 4aCoOBOU CTpesiKe

4) 3aKpyuMBarOTCsI BOKPYT 3apsijja MPOTUB YaCOBOW CTPEKU

Otser: 2

OIIK-1.3.1

29

Mo>XeT /1 YacTulla UMeTh 3apsifi, BeJIMYrHa KOToporo B 1,5 pasa Gosibiie
3/1eMeHTapHOro 3apsja’?

1) Moxer

2) Het, He moxeT

3) MoxxeT, HO TOJIbKO eC/TH 3apsifi OTpULjaTeIbHbIN

4) MoxeT, HO TOJIKO eCJIv 3apsif, M0JI0KUTe/IbHbIN

OtBer: 2

OIIK-1.3.1

30

Uemy paBeH NOTeHLMa 3/IeKTPUYECKOI0 oI ?

1) [MoTeHIMaNBbHON SHEPTUM eAUHUYHOTO TI0JIOKUTETHHOTO 3apsifia Wiu
OTHOILIEHHIO TTOTeHLIUaIbHON SHePruU K 3apsiiy

2) Pabore cun mons MO TepeMeleHH0 eUHUUHOTO TI0JI0XKUTeTbHOTO
3apsijia U3 IaHHOW TOYKH T10/151 B 6€CKOHEUHOCTh

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

4) KuHeTH4ecKol 3Hepruy MPOOHOr0 TOUEUHOTro eIMHWUYHOTO 3apsijia B
JTAaHHOM TOUKe TI0JIst

Otser: 2

OIIK-1.3.1

31

Hamuivre dopmysy 3akoHa OMa B auddepeHianbHoN Gopme.
HR=U/NI

2) R = Q/1> At

3)j=0oE

4)R =P/

Otser: 3

OIIK-1.3.1
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Halinute  mpaBuibHOe  Ha3BaHue  Jis CUJIOBOM
XapaKTepPUCTUKH 3/IEKTPOCTaTUUECKOT 0 TOJISI.

1) IMorenuman

2) HarpsbkeHHOCTh

3) Nupykuus

4) 3apsg,

Otser: 2

BEKTOPHOU

OIIK-1.3.1

33

OueHuTe, KaKk U3MEHUTCS CW/a 3JIeKTPOCTaTUYeCKOrO B3aWMOZENCTBUS
JIByX TOUYEUHBIX 3apsifioB, eC/u OAWH W3 HUX YMEHbIIUTb B 4 pasa, a
paccTosTHUe MeXXy HUMHU YMEHBIIUTh B 2 pasa.

1) YmenbmTcs B 8 pa3

2) YMeHbILIUTCSA B 2 pa3a

3) Ymenbiurcs B 16 pa3s

4) He usameHUTCS

OtBert: 4

OIIK-1.B.1

34

OueHuTe, Kak 3aBUCUT 3/€KTpUUecKasi MPOBOAUMOCTb MPOBOJHMKA OT
TIPUJIO)KEHHOM K HeMY pa3HOCTU MOTeHLAa/IOB.

1) IlpsiMo TIponoOpIMOHA/IEHO

2) [IponopijoHaNbHO CTeNeHy OT Pa3HOCTU MOTEHL[MaIoB

3) [Ipornop1oHaaBLHO KBapaTy

4) He 3aBUCUT

Otsert: 4

OIIK-1.B.1

35

YKakuTe (QU3NUECKYI0 Be/JMUMHY, KOTOpas uMeeT Ty e eJUHHULY
V3MepeHUs], UTO U HampsDKeHUe.

1) HanpsbkeHHOCTB

2) [TpoBOAMMOCTD

3) 3C

4) ConpoTuB/eHHe

Otser: 3

OIIK-1.3.1

36

Kak  HasplBaeTCcsi  BeMUYMHA  HANpsUKEHHOCTU MO,  eCiu
HaMarHUUeHHOCTb  (eppoMarHeTuka  obpailjaeTrcs B HyJb U
HarpsDKeHHOCTB T10JIs1 HarpaBJieHa NPOTHBOIO/IOXKHO MO0, BbI3BaBLIEMY
HaMarHA4YMBaHUe?

1) I'ucrepesrcom

2) KospLutuBHOU CHIOH

3) [Monspusaruen

4) MarHuto/IBWXKy1lel CUI01

Ortser: 2

OIIK-1.3.1

37

OrjeHuTe, MO0 KaKOM TpPaeKTOPUM Oy/JeT ABUTATbCS B MAarHUTHOM TIOJie
YyacTULa, JieTsllas C MOCTOSTHHOM CKOPOCTBHO BJOJIb JIMHUA MarHWTHOMU
WHIYKLUA?

1) OKpy>KHOCTb

2) [psamas

3) OBanoup,

4) Dnnuric

Otser: 2

OIIK-1.¥.1

38

B Kakux euHUI[aX U3MepsieTCsl HallpsHKeHHOCTh 3/IEKTPUUeCKOro MoJisi?
1) A/m

2) B/m

3) Kn

4) Tn

OTBerT: 2

OIIK-1.3.1




YcTraHOBUTE COOTBETCTBME MKy MaTepuajoM IIPOBOJHMKA U €ero
3J/IeKTPONPOBOAHOCTHIO:

Marepuan DneKTpoIipoBoaHOCTh (0, 1/(OM-cM
39 A) Metann 1) >10—125 -lio—loﬂ €. : OIK-1.3.1
B) ITosynpoBOgHHUK 2)1071°-103
B) [dusnekTpuk 3) 104 - 108
OtBer: 1-B,2-Bb,3-A
OLeHrTe, KaK COOTHOCSITCS YTJIbI 1a/IeHUsI O U OTPa)KeHHsl () CBeTa?
Da>>¢
4 | D=0 OIK-1.3.1
a=¢
Ha<o
Otsert: 3
[IpoaHanu3upyiite, yeMy paBeH abCOJFOTHBIN TOKa3aTesb TPeIoMIeHUs
cpefibl C [OW3/eKTPUYECKOM TMPOHULAeMOCTbI0 € = 16 M MarHWTHOU
TIPOHKUL[AEMOCTHIO | = 1.
1) 1/32
41 2) 1/4 OIlK-1.B.1
3)4
4) 1/16
Otser: 3
YKaxuTe siBieHUe, KOTOPOe UMeHYeTCsl UHTep(epeHLel BOJIH?
1) Orubanue BOJTHAMU TIPETSITCTBUM
2) HanoxeHve [Apyr Ha jJApyra BOJH, HWAYLIMX OT KOTepPeHTHBIX
42 | o TOTKOB OIK-1.3.1
3) OtTk/ioHeHHWe  BOJH OT  TePBOHAYA/JbLHOTO  HarpaB/eHUs
pacrpocTpaHeHUs Mpy Nepexo/e U3 OLHOU Cpeibl B IPYTYIO
4) 3aBUCUMOCTb (Pa30BOI CKOPOCTH OT [JIMHBI BOJIHbI
Otser: 2
[TpoaHanM3upyiTe, KaKUM [10JDKeH ObITH YTOJI TIa/IeH|si CBETOBOT'O JIyYa,
4yT0OBI OTPAKEHHBIH JTyY COCTABJISI C TIaJaroIumM yros 40°.
1) 25°
43 | 2) 55° OIlK-1.B.1
3) 20°
4) 45°
Otsert: 3
OLueHrTe ONTUUECKYIO JIUHY MyTU L M3 OHOM TOYKU B [APYTYIO, €C/H
paccTosiHue MeXXAy [ABYMsi TOUKaMM T[IPO3PayHON [Ju3/1eKTPUUecKoi
cpezbl S = 4 m. [Toka3zaresib npesioMmsieHus cpepbl n = 1,5.
1)5m™
44 2) 6 m OIlK-1.B.1
3)7m
H1llwm
Otser: 2
[l 0OBSCHEHUS] KAaKOTO SIBJIEHUSI MOXKET OBITh WCITO/Ib30BaH MPUHLIUII
I'orenca-®penens?
1) KorepeHTHOCTb
45 | 2) Oudpakuus OIIK-1.3.1

3) [Monsipuzanus
4) KoprycKy/sipHO-BOJTHOBOU 1yainu3M
OtBer: 2




46

[TpoaHanu3upyiiTe, ueMy paBeH MepUOJ, pellieTKH, Korja AudpakiroHHast
peuietka cogepXut 200 [WITPUXOB HA MUJUIUMETD.

1) 100 mxkm

2) 500 MKmM

3) 200 MmKkm

4) 5 MKM

OtBert: 4

OIIK-1.B.1

47

[IpoaHanu3upyiiTe ~ MHTEHCUBHOCTb CBeTa TMpU  HUHTep(epeHLun
O/IMHAKOBBIX BOJH C UHTEHCHUBHOCTHIO | OT KOrepeHTHBbIX WCTOUHUKOB B
TOUKe, B KOTOpPOM pa3HOCTh ¢a3 paBHa 2-m"N (N =0, 1, 2, ...)?

1) 41

2) 31

3) 1

40

Otsert: 1

OIIK-1.¥.1

48

YTo U3 MepeurcieHHOro SB/SeTC OCOOEHHOCTBIO CH/IOBBIX JIMHUM
MarHUTHOTO T10/151?

1) CunoBble TMHUKA MarHUTHOTO TIOJIS1 BCETja 3aMKHY Thie

2) MarHuTHble CU/IOBble JIMHUM HAUMHAIOTCS HAa MarHUTHBIX U
3aKaHUYMBAIOTCS Ha /IEKTPUUYECKUX 3apsijiax

3) MarHuTHble CW/IOBble JIMHUM HAuMHAKOTCA M 3aKaHUMBAKOTCS Ha
MarHUTHBIX 3apsiiax

4) MarHuTHble CWIOBble JIMHUM HAuWHAIOTCSI M 3aKaHUMBalOTCS Ha
3/IeKTPUUECKUX 3apsiiax

OtBeT: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOJ, KAaKOW TreoMeTpUUeCKOW (Urypoll MO)XKHO OIUCATh
TPAeKTOPDUIO IBI)KEHHsSI 3apsDKeHHOW YacTHIlbl, JABUTAIOLLIENCs TIof
HeKOoTopbIM yrjioM (0° < a < 90°) K TMHUSIM MarHUTHOW UHAYKLUU.

1) OKpy>XHOCTb

2) [Tapabosa

3) I'unepbosia

4) Crivpasnb

OtBert: 4

OIIK-1.B.1

50

OteHuTe CTereHb Mosisipu3anyu P cBeTa, ec/iv CBeT Mpe/iCcTaBisieT cOOO0M
CMeCh eCTeCTBEHHOIO CBeTa C IJIOCKOIOJ/ISIPU30BaHHbIM. MIHTEHCHUBHOCTD
TMOJIIPU30BAHHOrO CBETa B Jiyye paBHA WHTEHCUMBHOCTH €CTeCTBEHHOTO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OtBeT: 3

OIIK-1.B.1

51

PaccuuTaliTe moka3saTesib TpeJiOM/IeHUsI BellleCTBa, eC/IM CKOPOCTb CBeTa
TIpM Tepexo/e Jiyuya U3 BOo3ZlyXa B HEKOTOPOe BeleCTBO yMEeHbIIW/IaCh Ha
20%.

1) 1,2

2) 1,25

3)0,2

4) 2,2

OrTBeT: 2

OIIK-1.¥.1
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PaccuuTanite yroa MexJy ONTUUECKMMH OCSIMA MOJsipU3aTopa U
aHanu3atopa. [IpM TIPOXOXK[EHWW CKpelleHHBbIX To/sipu3aTopa U
aHa/IM3aTopa MHTeHCUBHOCTb CBETa YMEHbIIIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTsBerT: 2

OIIK-1.¥.1

53

[MpoaHanu3upyiiTe, Kak U3MEHUTCS BeJMUMHA MarHATHOW WHAYKLUUA Ha
OCH [JIMHHOTO COJIEHOWJA, eCcd TOK B HeM YyBeJWuYuTb B 4 pasa, a
MJIOTHOCTh HAMOTKHU BUTKOB YMEHBIIIUTD B 2 pa3a’?

1) YBenuuuTcs B 2 pa3a

2) YBenuuutcs B 9 pas

3) YMeHblUTCSA B 9 pa3

4) YMeHbIIUTCSA B 3 pasa

Otser: 1

OIIK-1.B.1

54

YKa)kuTe, KaKoe TeJlo SB/IIeTCs abCOMFOTHO YepPHBIM TeJIOM.
1) IMorsowaeT Bce najaroliee Ha HETO U3My4YeHHe

2) OTpaxkaeT BCe Najiatolllee Ha HEroO U3Ty4yeHHe

3) V3nyuaeT B peHTTeHOBCKOM /i1ara3oHe

4) VIanyuaeT B BUJJMMOM Jiaria3oHe

Otsert: 1

OIIK-1.3.1

55

Y Kakoro u3 Tes OTpaXkaTesibHasi CIOCOOHOCTE 6/M3Ka K HY/TH0?
1) TIpo3pauHoro

2) 3epKabHOTO

3) MaroBoro

4) YepHoro

OtBert: 4

OIIK-1.3.1

56

OrueHrTe, BO CKOJIBKO pa3 yBeJMYWIaCh SHepreTvyeckas CBETUMOCTb
abCoJTIOTHO uepHOTO Teja Mpu ero HarpeBanuu ¢ T; = 1000 K go T, =
3000 K.

1) B 72 paza

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Ortser: 2

OIIK-1.B.1

57

Bribepure, kKakasi ¢popmyra Hanbosee TOUHO OIKCHIBAaeT CIEKTPaJIbHYHO
TUIOTHOCTh SHEPreTHYeCKOW CBETUMOCTH abCOIFOTHO YEPHOTO TeJia.

1) ®opmyna Pepmu-/Iupaka

2) ®opmyna bo3e-DuHIuTeliHA

3) ®opmyna [1naHka

4) ®opmyna Panes-/I>xuHca

Otser: 3

OIIK-1.3.1

58

Kakoe n3nyuenue sBisieTcss paBHOBECHBIM?

1) Anba-, 6eTta-, raMMa-U3/TydeHust

2) TernoBoe HU3nyyeHUe

3) JIazepHoe u3nyvyeHre B BUAUMOM M MH(GPAKPACHOM Jrarna3oHax
4) TopMO3HO€e PEeHTTeHOBCKOe H3JTyueHue

Ortser: 2

OIIK-1.3.1




59

YKaxkuTe 3aKOH, KOTOpBIM oOmpefesiseT TMOJ0XKeHue MaKChMyMa
W37yyaTesbHOM CrOCOOHOCTU abCOMIOTHO YepHOTO Tesa TpU 3a/[aHHOM
abCoJTIOTHOM TeMIieparype.

1) 3akon CtedaHa-bonbijMaHa

2) IlepBbiti 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-1.3.1

60

Ykaxute (hopmyy, orpeie/siFoIyI0 SHePryi0 CBeTOBOr0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

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

OtBeT: 4

OIIK-1.3.1

61

[MpoaHanu3upyiTe, Kak U3MeHseTCsl CWia TOKa HaCbILeHUs TIpu
doTosddekre B ciyuyae yMeHbIeHHsI CBETOBOIO IIOTOKA IaJaroliero
CBeTa MOCTOSIHHOM JIJTUHBI BOJTHBI.

1) YmeHnbIlaeTcs

2) CHauana yMeHbLIAeTCs, 3aTeM yBeIUUMUBAeTCs

3) CHauana yBe/IMuMBaeTCsl, 3aTeM yMeHbILIaeTCst

4) CHauana ocTaeTcsl IOCTOSIHHOW, a 3aTeéM YMeHbIaeTCs

Otser: 1

OIIK-1.B.1

62

[Ipoananu3upyiite, UTO TMPOU30HAET C KWHETUYECKOW 3SHepruen
(h0TO3/1eKTPOHOB, eC/Iy, He MeHsisl YaCTOThI MaZjatoIllero CBeTa, yBeJIUuuuTh
€ro UHTEHCHBHOCTH B 2 pasa.

1) YmenbImTcs B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He usmenuTcs

4) YBenuuurtcs B 2 pasa

Otsert: 3

OIIK-1.B.1

63

OuenuTe BeMWUMHY KpacHOM TrpaHuLpl ¢oTo3(dekta (B repuax) AJs
KaTro/ja, U3rOTOBJIEHHOr0 M3 BO/b(pama ToILMHOK 2 MM. Kato MoKpbIT
csioeM okcyzia b6apusi. PaboTa BbIX0zia 371eKTPOHOB C TIOBEPXHOCTH KaTofa
paBHa 2 3B. IlocrosiHHas Ilmanka — h = 6,6-1073* [Dx-c. 3apsag
3/1eKTpoHa — e = 1,6-10719 K.

1) 3,2:10 I'y

2)4,8:10'5 I'y

3)4,8-10“ I'y

4)4,8-101 I'y

Otser: 1

OIIK-1.B.1

64

Kakum o6pa3om 3aBuCHT paboTa BbIXOJ]a 37€KTPOHA C TIOBEPXHOCTH
KaTo/ia U3 KaJiMUsl OT YaCTOThI NaZarolllero ceera?

1) IIpsiMo MpoNoOpLIMOHANBHO YacToTe

2) [Iponop1oHaNbHO YCKOPSIOLEMY HaNpPsKeHUIO

3) IIponopioHaILHO KBaZpaTy YacTOThI

4) He 3aBHUCUT OT YaCTOThI

OtBeT: 4

OIIK-1.3.1




[Mpoananusupyiite, Oyger su Habmogatecs ¢GoTodddekT, ectu
MIACTUHKY W3 JlaHTaHa oOjy4yaTh CBETOM C JIMHON BOMHBI 600 HM?
PaboTa BbIX0/]a 3/IeKTPOHA U3 JIaHTaHa paBHa 3,3 3B.

1) ®oTo3dgdeKT Bo3MOXKeH, eC/TM KaToJ, HarpeTh [0 TeMriepaTypbl 347 K
2) He 6yget

65 OIlK-1.B.1
3) ®oto3¢deKT BO3MOXKEH, eCau [JOIMOJHUTENbHO TPUIOXKUTh K
NJIACTMHKE YCKOPSIFOLYIO Pa3HOCTh ITOTEHIIMAa/I0B BeJIMUMHOU He MeHee 1
B
4) ®oto3ddeKT BO3MOXKEH C BePOSTHOCTBLIO p ~ 0,5
Ortser: 2
CpenaiiTe BLIBOZ, O BeJIMUMHE MHHHMMAJIBHOTO OOpAaTHOTO HarpsyKeHWs,
MpU KOTOPOM TOJIHOCTBIO TpeKpaljaeTcsi (OTOTOK. YC/IOBHE: SHEeprusi
¢doroHOB paBHa 6,5 3B, a ¢oTokaTox M3roTOBNAEH W3 JMTHS, paboTa
BbIXOZIa KOTOPOI'O COCTaBJsieT 2,5 3B.
66 | 1)4B OIlK-1.B.1
2)9B
3)6,5B
4)2,5B
Otsert: 1
Ouenute, BO CKOJBKO pa3 JaBleHWe  CBeTa, [aJaroliero
TIepreHAVKY/ISPHO ~ W/lealbHO — 3ePKaZlbHOW  TIOBEPXHOCTH,  Oosiblie
JlaB/ieHUs] CBeTa, TMaJarolero TMepreHJUKY/IsIpHO WJeaJbHO YepHOU
MOBEPXHOCTH.
67 [ 1)2 OIlK-1.B.1
2)1
3) 1,5
4) 3
Otsert: 1
OueHute, OT KakKuUX BeIMUMH 3aBUCUT CHU/Ia CBETOBOTO [iaBJeHUsl C
KBAHTOBOU TOUKM 3DEHUsL:
A) Uucsia ¢bOTOHOB B CBETOBOM IYUKE;
b) OHepruu dhoToHa;
B) Kosdduimenra oTpakeHust TOBepXHOCTH.
68 OIlK-1.¥Y.1
1)A,B
2)A,B,B
3)5,B
4HA,B
Otser: 2
[TpoaHanu3upyliTe, B KaKMX 00/1aCTSIX CIEKTpa JI€KTPOMarHUTHBIX BOJIH
BO3MOXKHO Habmogenne 3¢ dexra KomnToHa.
1) Bugumbliii Auana3oH
69 | 2) PaguoaunanasoH OIIK-1.Y¥.1
3) Teparep10BbIi AHaria3oH
4) PeHTreHOBCKUM Auana3oH U raMma-u3ayueHre
OtBerT: 4
Kakum o6pa3om umysisc pOTOHA CBSI3aH C JJIMHOMN BOJTHBI?
1) imnynbC npsiMo MPOTOPLIMOHAJIEH [IJIMHE BOJIHBI
2) imnysibC MpsSIMO MIPOTIOPLIMOHAIEH KBaZpaTy JJ/IMHbI BOJTHbI
70 | 3) Umnynbc oOpaTHO MPOITOPLIMOHAJIEH JJTUHE BOJIHEBI OIlK-1.3.1

4) mnynabC mpsMO TMPOMOPLMOHA/NIeH KOPHI0 KBaJpaTHOMY OT JJIMHbI
BOJIHEI
OtBeT: 3




B kakoli 00sacTH CIieKTpa 37eKTPOMAarHUTHOTO W3/Iy4YeHUs] HMITY/IbC
¢doToHa MMeeT MUHMMa/bHOEe 3HaueHue?
1) NndpakpacHoe u3nyueHue

71 | 2) TeparepiioBoe u3/yuyeHue OIlK-1.3.1
3) PeHTreHoBCKOe U3my4yeHne
4) PapurousnyueHue
Otsert: 4
[Ipoananu3upyiiTe, = Kakoe W3  TPUBEJEHHBIX  BbICKA3bIBAHUM
NIPOTUBOPEUYUT KBAHTOBOM TEOPUU CBeTa.
1) IHTeHCMBHOCTD CBeTa He 3aBUCUT OT TUVIOTHOCTH MOTOKa (POTOHOB U UX
SHepruu
2) CBeT MOXeT M3/1y4yaTbCs M PaclpOCTPaHITLCS TOJIBKO OTZAe/TbHBIMU
72 | MOpLUAMU — KBaHTaMU OIIK-1.B.1
3) KaxxjoMy 13 KBAaHTOBBIX COCTOSIHMM, B KOTOPOM HaXOJWTCSl aTOMHas
CUCTeMa, COOTBETCTBYeT OIpe/ie/IeHHbIM yPOBEHb SHepPrur
4) [nsg 4YacTULbl He MOTYT ObITb OJHOBPEMEHHO TOYHO HW3MepeHBI
KOOpPZMHATHI U UMITYJIbC
Ortser: 1
Ykaxure, B ueM 3aK/r04aeTCsl CMbIC/I IEpBOro nocrysarta bopa.
1) YTBepXzZeHHWe O CyIIeCTBOBaHMM CTal[MOHAPHBIX COCTOSIHUM, B
KOTOPBIX aTOM He U3/1y4aeT U He I0IJIOLaeT SHeprun
2) Pa3HOCTb SHepruii [ByX CTallMOHApHBIX COCTOSIHUM paBHa SHEPIUU
73 | U3/ly4aeMoro Wiu IorJjollaeMoro KBaHra cBeTa OIIK-1.3.1
3) B aTome 3/1eKTPOHBI ABWXKYTCS TI0 0pOUTam, O/IM3KUM K KPYTOBBIM
4) ATOM COCTOMT U3 TOJIOKUTEIbHO 3apsDKEHHOTO0 siipa U OTPUL[ATe/IbHO
3apsDKeHHbIX 37IEKTPOHOB
OtBert: 1
Bribepure, Kakoe W3 TIPUBEJEHHBIX HIDKe BBICKA3bIBAHUM TPAaBUIBHO
OIUCBHIBAET CTIOCOOHOCTh aTOMOB K W3/TyUeHUIO U TTOTJIOIeHUI0 SHepPTyu:
«ATOMBI MOTYT ...».
1) TlornomaTb W W3/IydyaTh JIMIIb HEKOTOPBIM [AWCKPETHBIM Habop
74 3HaueHUM SHeprumn OIK-1.3.1
2) V3nyuyaTh U MOTJIoNaTh JIF00YI0 TOPLIUI0 SHEPrUn
3) W3nyuaTth MO0 AUCKPeTHBI HAabOp 3HAUeHWM Hepruu, aMbo 00y
MOPLIMIO SHEPrUU
4) U3nyuyats r00y10 TOPIHIO SHEPTHH, a MMOTJIONIATh JIUIITh HEKOTOPLIH
OtBert: 1
YKaxkute, K KakOMy [uara3oHy HW3IyueHUs] OTHOCSTCS Tepexofbl W3
cepuy banpmepa B atome Bozopoza?
1) TenioBOe u3nyueHue
75 | 2) PeHTreHOBCKOe H3/yueHre OIIK-1.3.1
3) Namma-u3nyueHue
4) Bugumblii cBeT
Otsert: 4
[Ipoananu3upyiiTe, Kak W3MeHW/Iachb SHEPrusi aToMa BOJOpoJa IpHU
M37y4eHHUU UM (POTOHA C JTMHOM BOMHBI A = 4,86-1077 M?
1) YBenuunnace Ha 4,86 5B
76 | 2) YMeHblWaach Ha 2,55 3B OIIK-1.Y¥.1

3) YMenbliuuaach Ha 4,86 3B
4) YBenuuunach Ha 9,72 5B
OtBeT: 2




OrieHrTe pa3HOCTh YHEPTHUN OCHOBHOTO W BO30Y)K/IEHHOTO COCTOSIHUS (B
3B). [laHO: 3/1eKTPOH B aToMe Tiepeliies U3 BO30Y)X/[eHHOTO COCTOSTHUS B
OCHOBHOe, W TIpU JIaHHOM Tiepexo/ie TMPOU30III0 H3/yueHue (OToHa C
JUTUHOM BOJIHBI 650 HM.

77 11)0,4-°B OIlK-1.B.1
2) 1,95B
3)1,25B
4)2,2 3B
Otser: 2
YKaKuTe, B UéM 3aK/IH0UaeTCsl TuroTesa Je bpoiiss.
1) Jlro6ple MMKpPOYACTHLBI Hapsily C KOPIYCKYJSIPHBIMH 00/1a/jatoT
BOJIHOBBIMU CBOMCTBaMH
2) AToM He MOXKET cofiep>kaTb Oosiee IBYX 3/IEKTPOHOB, HaXOSAIIUXCS B
OJJMHAKOBBbIX CTALlMOHAPHBIX COCTOSIHUSIX, OTpejie/isseMbIX Habopom
78 | ueTbIpex KBAHTOBBIX UKCesl OIIK-1.3.1
3) OpHOBpeMeHHO HEBO3MOKHO C BBICOKOM TOYHOCTBIO 3a/laTh
KOODP/JIMHATBI U UMITYJIbC MUKPOUYaCTHUL[bI
4) DHeprusi UCIyCKaeTCsl U MOIJIOLAeTCsl He HEMPEephIBHO, a OTJebHbIMU
KBaHTaMU
Ortser: 1
Beibepute yTBep)kIeHue, Haubosiee TIPaBUIBHO COOTBETCTBYIOLIEE
rurore3e zie bpoiins.
1) MuKpouacTULbl MOTYT MPOSIBJ/IATh BOJIHOBbIE CBOMCTBA
79 | 2) DneKTpoMarHuTHbIE BOJIHbI UMEIOT CBOMCTBA UaCTHI] OIlK-1.3.1
3) ¥Y KaXZI0M1 yacTULIbI CyL|eCTBYeT aHTUUacTHLa
4) siapo aToMa COCTOUT U3 KBapKOB
OtBert: 1
Paccuuraiite AMHY BO/HBI Jie Bpoiins A/ 31eKTpoHa, ABWXKYILErocs co
ckopocthro 3,6 KM/c. Macca 3nekrpoHa m. = 9,1-1073! kr, 3apspn
31eKTpoHa e = —1,6-10719 K.
g0 | 1) 1.6 wcw ONK-1.Y.1
2)2,6 m
3) 201 um
4) 3,6 MKM
OtBert: 3
YKakuTe KOIMUeCTBO 3HAUeHUM, KOTOpPbIe MOXKeT IIPUHUMAaTb MarHUTHOE
KBAaHTOBOE UMCJI0O M TPU JAHHOM 3HayeHWH OpOWTa/TbHOIO KBAaHTOBOTO
yucna 1?
1N2l+1
81 2)31+1 OIlK-1.3.1
3)l-1
41
OtBeT: 1
Ykaxute, 4TO OorpejesnsieT rj1aBHOe KBAHTOBOE UKCJIO N7?
1) DHepreThueckre ypOBHH 3/1eEKTPOHA B aTOMe
2) BeinuvHy MOMeHTa UMIYJIbCa 371eKTPOHA B aTOMe
82 | 3) [Ipoekiuo opOUTATLHOIO MOMEHTa UMITYJ/IbCa 3/IeKTPOHA Ha 3ajaHHoe | OITK-1.3.1

HaripaB/ieHUe
4) BenuurvHy MOMeHTa UMITYJIbCa 3/1eEKTPOHA B 3aZlaHHOM HarpaB/ieHUU
OtBeT: 1




83

Ykaxute, 4TO OrpeZesnsieT MarHUTHOE KBaHTOBOE YMCJ/I0 m?

1) OpbuTanbHbIN MeXaHUYeCKUi MOMEHT 37IeKTPOHa B aTOMe

2) DHepruro CTalOHAPHOTO COCTOSIHUS 3/IEKTPOHA B aTOMe

3) BennurHy MOMeHTa UMITy/IbCa 371eKTPOHA B 3aJaHHOM HarlpaB/ieHUH
4) DHepreTUyecKre YPOBHM 3/IEKTPOHA B aTOMe

OtBeT: 3

OIIK-1.3.1

84

B yecth Koro HasBaH 3(peKT paclijensieHuss ypoBHel 3Hepruu atoma BO
BHEIIIHEM 3/IeEKTPUUYECKOM MoJe?

1) OuiHIITelHA U Ae Xaaca

2) [Itapka

3) OTTHHICray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-1.3.1

85

Kak Has3blBalOT JMHWM B CIEeKTpe KOMOMHAIMOHHOTO pacCesiHusl C
4aCTOTaMU, MeHbIIWMU YaCTOThI NaJjarolero ceera?

1) Opan)KeBbIMU CITyTHUKaMH

2) AHTUCTOKCOBBIMU CITyTHUKaMH

3) CTOKCOBBIMU CITyTHUKAMHU

4) AHTaroOHMCTUYECKUMH CITyTHUKaMH

Otsert: 3

OIIK-1.3.1

86

[MosicHuTe u3MUeCKUil CMBICT BOJTHOBOU (DYHKIUH.

1) BosiHoBast hyHKIMSI TIPOTIOPIIMOHAIBHA SHEPTUU YaCTHIIbI

2) Ilpou3BeseHre BOMHOBON (YHKI[MM Ha KOMILIEKCHO-COTPSDKEHHOE
BbIpa)KeHHe PaBHO TVIOTHOCTH BEPOSITHOCTH 0OHAPY>KeHUSI YaCTHUI[bI

3) BosiHoBas (yHKIMsA 006paTHO TMPOTOPLMOHATBLHA [I/TMHEe BOJIHBI fie
bpoiins

4) BosHoBass (GyHKIMs TIpe[CTaB/asieT COO0M KMHEMAaTUUYECKWH 3aKOH
JIBIDKEHUsS] MUKPOUaCTHIIbI X = X(t) B HesiBHOM (hopme

OtBer: 2

OIIK-1.3.1

87

BribepuTe BepHYIO (HOPMYJIMDOBKY COOTHOIIEHUsI HEOTIpPe/|eIeHHOCTeH
Ieiizenbepra.

1) AE-At>h

2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

OIIK-1.3.1

88

YKaxkuTte, Kakve yaCTULIbI SIB/SIFOTCSI (pePMHUOHAMU.

1) OneKTpruYeCcKy 3apsyKeHHbIe YaCTULIbI

2) DneKTpUUeCKH HelTpasbHble YaCTHUL{bI

3) Bce vacTuLbl ¢ moJyLebiM CIIMHOM

4) DyeKTpUuecKy 3apsbkKeHHbIe YaCTHULbI C L|e/IbIM CITUHOM
Otsert: 3

OIIK-1.3.1

89

Kak HasbiBaeTcsl TBepJjoe Teso, y KOTOPOrO BajleHTHasl 30Ha IOJHOCTBIO
3aro/IHeHa, 30Ha TPOBOAMMOCTH — IIOJHOCTBIO CBOOO/HA, a MIMPHUHA
3amrpeljeHHOM 30Hbl Be/JMKa [0 CpPaBHEHHWIO C SHeprueld TeIyIOBOrO
JIBIKEeHUS?

1) ITpoBoAHUK

2) [In3neKTprK

3) [MonyripoBOoAHUK

4) IIpumecHBIM NOMYIIPOBOAHUK

Ortser: 2

OIIK-1.3.1




Kakyro pasmMepHOCTbL uMeeT 1nocTtosiHHad [1nanka B cucreme CI?

1) x-c
2) x/c
90 3) Thr/m OIIK-1.3.1
4) 1x/>B
Ortsert: 1
OueHute, KakOM CMBIC HMeeT COOTHOLIeHVe HeollpeJeleHHOCTe!
[eiisenbepra /s SHEPruM YacTULbI UM BpeMeHM TpeObIBaHUS ee B
COCTOSIHUM C JJaHHOM 3Hepruen?
1) DHeprus NpsiMo NpOIOPLMOHATIbHA BpeMeHU
91 2) OHeprust 06paTHO MPOMOPLMOHA/TBEHA BpeMeH! OMNK-1.B.1

3) DHeprus U BpeMsi MOTYT ObITh M3MepeHbl OJHOBPEMEHHO CO CKOJb
YTOAHO BBICOKOW TOUHOCTBIO

4) UYem Oosbllle  HeONpeAe/IeHHOCTb JSHEPrHMHM, TEeM  MeHbIIe
Heorpe/|e/IeHHOCTb BpeMeHU

Otsgert: 4

Kak Ha3biBaeTCsi COCTOSIHME 3JIeKTpPOHAa B aToOMe, COOTBETCTBYIOIIlee
MHHUMalbHOMY BO3MO>XHOMY 3HaUeHHIO ero SHEPrum?

1) Bo30y»/1eHHO€e COCTOSTHUE

92 | 2) MeTacTtabunbHOE COCTOSTHHE OIlK-1.3.1
3) OcHOBHOE COCTOSIHUE
4) BaneHTHOe COCTOSIHUE
OtBert: 3

B uem 3akntoyaeTcs TyHHebHbIN 3G deKT?

1) B BO/THOBOM XapakTepe [BWKEHUS MUKPOUYACTULILI B TE€PUOAUUECKOM
NoTeHLIase

2) B KopIyCKy/IIpHOM TIOBe/IEHHUH 3/IEKTPOMarHUTHOTO W3/TyUYeHUsl TIpU
MPOXO0XKJEHUU ero yepe3 y3Koe OTBepCTUe

3) B Hax0K[eHUM YaCTULIbI Cpa3y B HECKOJbKHUX TOUKax MPOCTPaHCTBa
O/THOBPEMEHHO

4) B npoxoxx/leHUH MUKPOUYaCTULIbI Yepe3 TOTeHLMa bHbINA Oapbep, Koraa
9HEPTHs YaCTULIbI MeHbIIIe BBICOTHI 3TOr0 Oapbepa

OtBert: 4

93 OIIK-1.3.1

Kakvie moJBrKHbIe UaCTUL[bl WM KBa3UUaCTHULbl SBJSIOTCS HOCUTEISIMU
3apsizia B IOYIIPOBOJAHUKAX?

1) OneKTpoHbI

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

Otsert: 3

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO JUCIUITIMHE OOYYarOI[UXCs 3a0YHON (DOPMEI
oOyueHusi, mpe/icTaB/ieHbI B Tabuiie 19.

Tabsuiia 19 — ITepeueHb KOHTPOJIBHBIX PaboOT

Ne /it | ITepeueHb KOHTPOJIbHBIX PAabOT

He nipeycmoTpeHo

10.4. MeToguyecke  Marepuasbl,  OINpefesisAlol(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/JVKAaTOPOB, XapaKTepu3yIoL[UX STanbl (OPMHUPOBAHUS KOMIIETeHLUM, COJep)KaTcsi B
JIOKa/bHBIX HOpPMaTUBHBIX akTtax [YAII, persaMeHTUpPYHOIMX TOPSJOK U TpOLeaypy
TIPOBE/IEHUST TEKYILeT0 KOHTPOJISI yCIIeBaeMOCTH Y TIPOMEXKYTOUHOMN aTTecTalii 00ydJaroIuxcst
I'YAIL




11. Metoanueckue yKa3aHuUs it 00yUarOIUXCs TI0 OCBOEHHIO TUCLIUTITUHBI

11.1. Metoauueckre yKa3aHHWs [yid OOydarol[UXCs TI0 OCBOEHHWIO JIEKIIMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHUe JIEKI[MOHHOTO MaTepuana — JIOTUYeCKd CTPONHOe, CHCTEMHOE,
ryboKoe U sICHOe HW3/IoKeHHe yueOHOro marepuana. Ha3HaueHHWe COBpPEMEHHOW JIEKIMU B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJMYYMTb BCHO MH(GOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJOB HAyuUHOrO TI03HAHUS, HOBEWIIINX
JOCTIPKEHUM Hay4YHOM MbIC/M. B yueOGHOM miporiecce JieKI[Usi BHITIOSHSET MEeTO/0I0TMUecKyto,
OpPraHU3alMOHHYI0 U UH(POPMAaIMOHHYI0 GYHKI[MU. JIeKiys pacKpbiBaeT TIOHATHUNHBIN arrapar
KOHKpeTHOW 00siacTi 3HaHus, eé mpoOsieMbl, AaeT IieJbHOE TMpe/CTaB/lIeHre O JUCIUIIIVHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

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

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

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

- pas3BuThe TMpo(decCHOHa/NBLHO-Je/IOBBIX — KauecTB, JOOBM K  TIpeaMeTry U
CaMOCTOSITeJTbHOTO TBOPUECKOTO MbIIIIEHHSI.

- TosiBJieHHe HeoOX0IUMOT0 MHTepeca, He0OX0[UMOr0 /11 CAMOCTOATeTbHOM PaboTHI;

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

- HAY4YMTbCSl METOAUYecKH o0OpabaThiBaTh Marepuan (BbIAENATh TJIaBHbIE MBICIA U
TOJIOYKeHUsI, TIPUXOAUTh K KOHKDETHbIM BBIBOZAM, TIOBTOPSITh WX B  Pa3/MUHBIX
¢dbopmyMpoBKax);

- TIoJyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U TMOHSTHH.

JIeKI[MOHHBIM MaTepual MOJKeT COTMPOBOXKAATHCS — JAeMOHCTpal[iel  ClIalJjoB |
WCTIOb30BaHHWEM Da3/laTOYHOTO MaTepuasia TIpU TIPOBeJleHMM KOPOTKUX JUCKYCCHM 00
0COOEHHOCTSX TIPUMEHEHHsT OT/e/TbHBIX TEMATHK T10 JUCLIUTIIUHE.

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

11.2. MeTopuyeckye yKa3aHusi s OOYYarOLIMXCsS TI0 BBITIOJTHEHWIO 1aD0PAaTOPHBIX
pabot

B Xxoge BbINoOHeHWs J1abopaTOpHBIX pabOT OOydYaromIWiiCcS /IO/DKeH YyriayOuTb |
3aKpenuTh 3HaHWs, MPAKTUUeCKHWe HaBBbIKW, OBJIAJ/[eTh COBPEMEHHOW METOAWKON U TeXHUKOMN
SKCIIEPUMEHTa B COOTBETCTBUM C KBaJIM(PHUKALIMOHHON XapaKTePUCTUKOW OOydYaromierocs.
BrbinonHeHre 1abopaToOpHBIX pabOT COCTOUT W3 JKCIIePUMEHTATbHO-TIPaKTHUeCKOM, pacyeTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOINPUATHH.

BeirosiHeHre /1abopaTOpHBIX paboOT 00yYaroLUUMCs SIB/ISIETCS HEOTbeM/IEMOM UacThiO
W3y4yeHUs] [JUCLIMIUIMHBI, OfpefenseMol y4eOHbIM TJIAHOM, M OTHOCHTCSI K CpeZACTBaM,
o0ecreunBarOIMM pellleHre Cie[yIIUX OCHOBHBIX 3a/jau 00yuaroIierocs:

- TpuoOpeTeHHe HaBBIKOB WCC/Ae[OBaHWs TPOLIECCOB, SIBJIEHWH U OOBEKTOB,
M3yudaeMbIX B PAMKax /JaHHOM JUCIUITIHBI;

- 3aKpervieHWe, pa3BUTHE M [JeTaau3aliis TeopeTHYeCKUX 3HaHWM, MOyuyeHHbIX Ha
JIEKIUSIX;

- TIo/lyueHUe HOBOM MH(OPMALMU TI0 U3y4aeMOl JUCLIUTIIHHE;

- npuoOpeTeHHe  HABBIKOB  CaMOCTOSITE/IbHOM  paboThl € Jy1abopaTOPHBIM
obopyioBaHHEM U TPUOOPaMH.

3anaHyvie ¥ TpeOOBAaHUS K IPOBE/IEHHIO J1IabOpaTOPHbIX paboT



MeToanueckre yKa3aHUS TI0 BBINTOJHEHUIO J1ab0paTOpHBIX PpaboOT TpHBeJeHHl B
C/lefyIoMX Nocobusix, uMmeroluxcs B 6ubmoreke I'YAIl B HareyaTaHHOM M 3/1€KTPOHHOM
BUJIE:

1. B. M. Anapees, M. 1O. Eropos, U. . Koanenko, A. B. KonbiibLos, E. H. KoTiukos,
N. I1. KpektyHosa, H. II. JlaBpoBckas, FO. A. HoBukosa, [I. A. ITonos, B. K. ITpunurnko, I'. B.
Tepemenko, 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. JlutBu. HoBa, I'. JI. ITnexotkuHa, /. E.
[Morapes, B. K. IIpumunko, FO. H. apes, b. ®. Hludpun // Mexanuka. Kosebanust # BOMHBI
MonekynsipHasi (u3uka: nabopaTopHblii mipaktukym / mop pen. U. WM. Kosanenko. — 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 // DeKTPpUUECTBO M MarHeTU3M: j1ab. MPakTUKyM / 1iof, pef. A. B.
KombuieijoBa. — CI16.: T'YAITI, 2021. — 103 c.

4. Kotmukos, E. H. // BonHoBas ontrka: yue6.-metog,. rocobue / E. H. Kotmkos, FO. A.
HoBukoga, I'. B. Tepeienko / nof pez. Kotmukosa E. H. — CI16.: 'YAII, 2019. — 118 c.

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

6. HoBukoBa, FO. A. // Kunematvka 1 [JUHaMHKa ABWKEHHS] MasiTHUKOB: 1abOpaTOPHBIi
npaktukyMm / FO. A. HoBukoga, I'. B. Tepeienko. — CI16.: T'YAITI, 2023. — 73 c.

[TpoxoxeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS] B CTPOTOM COOTBETCTBHUM C
YTBEeP)KIEHHBIM KaleHZapHbIM TI71aHOM. Ha Kaxyr sabopaTopHyt0 paboTy OTBOAWTCS He
MeHee [IByX 3aHATUM: T[lepBoe IIOCBSIIeHO TPOBeJeHUI0 SKCIIepUMeHTa U II0/Iy4YeHHIO
SMIOMPUYECKUX JlaHHBIX, BTOpPOe — 3alluTe TMOJrOTOB/JeHHOro oTueta. OdopmieHHe oTyeTa
OCYIIIeCTB/ISIETCSI 00YYaIOIIMCS BO BHEAYAUTOPHOE BPeMsl.

o Hauama paboThl B 1abopaTopuu 00yJarOIIMMCsl HeOOXOAUMO TMPOUTH UHCTPYKTaXK 10
TexHUKe 0e30rmacHOCTH C o0si3aTenbHOM (uUKcarell [JaHHOrO (pakta B BHAE TIOAIMHUCH
o0yuarol1lerocsi B COOTBETCTBYIOILIEM >KypHaJle.

[lonyck K BBINOJIHEHUIO 3KCIIEPUMeHTa OCYLIeCTBJISIeTCSl IIperofiaBaTesieM B XO[e
ycTHoro cobece/joBaHusl, 1]eJIbl0 KOTOPOTO SIB/ISIeTCSl TIPOBepKa T'OTOBHOCTH 0OOyuarolerocs,
BK/TIOUAOI[asi 3HaHWEe TeopeTHUecKoil 0a3bl, MOHWMaHWe ILie/iel WMCC/Ief0BaHusl, TIPUHLIMTIOB
paboThl U3MepUTebHBIX YCTAaHOBOK M METOJUKH TIpOBejleHUsl 3KcriepuMeHTa. [losyueHHbIH
JIOTTyCK OTMeuaeTCs Mpero/iaBaresieM B )KypHase.

@dukcalusi  SKCIEepUMEeHTalbHbIX  [JaHHBIX  OCYLLECTB/SETCS  WCK/IIOUUTE/NIbHO B
VH/IMBU/yalbHbIA NTPOTOKO/ (Ha /mcTe gopmara A4). BeJieHre KOJ/IZIEKTHBHBIX POTOKOJIOB He
JloTyCKaeTcsl. 3aroiHeHre TIPOTOKO/1a OCYLeCTB/ISIeTCSl PYUKOM (11apUKOBOM, KalmW/UIIPHOU WX
resieBoi). Vcronb3oBaHye KapaHzalla [JOMyCcKaeTcsl UCKIHUUTETBHO /11 TOCTPOeHus: rpaMKoB
u cxeMm. [lo 3aBepllleHMH SKCIIePUMEHTa TIPOTOKOJ TIOJJIeXXUT 00si3aTe/IbHOW TIpOBepKe
TrperiofiaBaTesieM C OC/IeyHOIIUM ITOJTyYeHHeM ero MO IUCH.

CrpykTypa 1 hopma oTuéta 0 1a00paTOpPHOI padbore

[ToAroTOBIEHHBIA OTUET MOJJIEKUT OUHOM 3all[UTe Ha C/IEZYHOIIEM IOC/e MPOBEe/IeHHS
9KCIiepUMeHTa /1ab0paTOPHOM 3aHSATHM. Kaxk[blii OTUET [O/DKEH B 00s3aTe/IbHOM TIOpSi/IKe
CoZiep>KaTh CJIeIYIOIINe Pa3/iesibl:

1. enp paboTbl. ®OPMYIHUPYETCS 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 (opMyJsibl. YKa3blBalOTCI W HYMEPYIOTCS BCe MaTeMaTHUecKue
BBIPa)KEHUSI, UCTIOb3yeMblie /i1 00pabOTKMU IMIMMPUUECKUX JIaHHBIX W3 MPOTOKOJIa W3MEePeHHH.
ITpomMe)KyTOuHble MaTeMaTHUeCKHEe BbIBOZBI He TMPUBOAATCSA. DOpMyJibl, WUCTOMb3yeMble st
BBIUMCJIEHUS TTOTPELITHOCTEM, B 9TOM pa3/ie/ie TakKKe He YKa3bIBArOTCS.




4. PesynbTaTel U3MepeHWM U BbIYMC/IEHUWM. B [JaHHOM pasjene npUBOAATCS BCe
IMITMpUYecKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHMs, TOJIyyeHHble MPU COCTaB/IeHWU OT4éTa. PekoMeHyeTcCsl CHCTeMaTH3MpOBaTh UX B
BuU/ie Tabaull ¢ cob/Tr0/ieHreM TpaBU/l OKPYT/IeHUs U yKa3aHUeM 3Havalux [udp.

5. TIpumeps! pacyetoB. IpuBoauTcs nogpoOHast MOACTaHOBKA YMC/IOBLIX 3HAUEHWH IS
OJTHOTO THUTIOBOTO pacyeTa To Kaxkaoi paboueii hopmyie.

6. Bblunc/ieHre TOTpeIIHOCTel. YKa3biBalOTCs (OpMysbl il pacueta abCOMFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUYeCKMX U C/IyUalHbIX TIOTPELIHOCTeH, a TakKXKe BbIBOJ, 3TUX (POPMYII.
[TpuBofATCS pe3ybTaThl U IPUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN [J11 NICKOMBIX Be/IMUVH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWIUMETPOBOM Oymare WM C
WCII0/Tb30BaHMEM  CITeLIMaTM3UPOBAHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoii Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObITh TMPOHYMEPOBaH U
noanvcad. O6s3aTeTbHBIMU TPeOOBaHUSMU SIBJISTFOTCSI:

- TIOAMUCH ocel (C yKa3aHWeM eJJMHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

- HaHeCeHHe BCeX 3KCIepUMeHTa/IbHbIX TOUYEeK U arrpoOKCUMHUPYIOLUX TPSIMBIX;

- oToOpa)keHHe JOBEPUTE/IbHBIX UHTEPBAJIOB (TTOTPEIITHOCTEMN) /JIs1 OJJHON W/IM HeCKOTbKUX
TOYeK.

8. 3akmoueHre W BBIBOABL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMyChIBAlOTCS BCe TMOy4YeHHble 3HAaueHusi C Y4YéToM mnorpemHocTeid. OcCylecTB/seTcs
CpaBHeHHe TIOJlyUeHHBIX JaHHBIX C TaOJMUHBIMA (CIIPABOYHBIMK) —3HAUeHUSIMH WU
TeOpeTUUeCKUMU pacueTamMd. [IpM HanuuMy 3HAUWTeNbHBIX PACXOXKJEHWM TPUBOJUTCS
¢usrueckoe 000CHOBaHMe WX TPUUMH. EC/M pacyéTel MPOBOAWINMCH Pa3sHBIMU METO/IaMH,
HeoOX0/IUMO /IOTIONTHUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMHu. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBIIEHHOM 1€/ pabOTHI.

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHO pabore

Otuétr o nabopatopHOil paboTe rpejOCTaB/seTCsi B MUCbMEHHOM BH7e, 00si3aTebHO
COTIPOBOJKIAETCST  TPOTOKOJIOM HW3MEPEHWH, TIOANMCAHHBIM TIperojilaBaTesieM, a TakKxkKe
HarleyaTaHHBbIM TUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHui IOKeH Co/lepKaTh:

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

- ®.1.0. obyuarorierocsi, HomMep akaJeMA4eCKOW TPYTITIbI;

- @®.N.0. npeniofasare’isi;

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

- 3auKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHUH;

- JIaTy TIPOBe/IEHUsS] SKCIIEPUMEHTA U JIMYHbIe TTOAIMCH Tpero/iaBatesis U 00yJaroIerocs.
[TpoTokos 6e3 MOAMUCH TIperoiaBaTeisi PU3HAeTCsl He/leCTBUTeTbHBIM.

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

- HaUMEHOBaHWe AUCIWIIVHbI;

- TIO/THOe Ha3BaHWe U HOMep PabOoThI B COOTBETCTBUU C yueOHO-MeTOJUUeCKHUM TI0COOHeM;

-  ®.U.O. nperniogaBatensi 1 00yuarorerocs,

- HOMep yueOHOU TPYIIIbI;

- JlaTy 3allUThI.

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



B x0/1e BBITIOJTHEHUSI CaMOCTOSTeTbHOW PabOThI, 0OYYAIOIIMIACS BBITIOMHSIET pabOoTy IM0
3aIaHUI0 M TIPU METOJMUeCKOM PYKOBO/ICTBe TperojiaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

B mpoljecce BBLITIOJIHEHHS] CaMOCTOSITE/IbHOW PaboThl y o0yuaroierocsi opMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOpPOe MO3BOJISieT eMy pa3BUBaThb yMEHUSs
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHWM, 00ecreurBaeT BBICOKHIA
YPOBEHb YCII€BaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT IIOJyYUTb HABBIKA TOBBIIEHUS
1poeCCHOHATBHOTO YPOBHS.

MeToAuUeCKUMHM ~ MaTepvasiaMM,  HalpaB/sIOIIMMUA  CaMOCTOSITEJIbHYIO — paboTy
00yUaro[uXCs SBJISIOTCS:

- yueOHO-MeTO/UUeCKUI MaTepuaJ Mo AUCLIUIIIVHE;

- MeToJWuecKUe YKa3aHHs T0 BBIOJTHEHUIO KOHTPOJIbHBIX PaboT;

- MeToJHMuecKHe yKa3aHWs IO BBITIOJTHEHHIO 1ab0paTopHbIX pabor.

11.4. MeToauueckue yKasaHWsS [y OOYYalOI[UXCS TIO TPOXOXKAEHUIO TEeKYIIero
KOHTPOJIS1 YCIIeBaeMOCTH.

Tekylui KOHTPO/b YCIIEBaeMOCTU TMpeAyCMaTpyBaeT KOHTPOJIb KauecTBa 3HAHUM
00yuaroInXCsl, OCYLeCTB/IsieMbIii B TeueHHWe CeMeCTpa C LieJibl0 OLeHMBAHHUSI XOZa OCBOEHUS
JVCLIATI/TUHBL.

K ocHoBHBIM (hopMaM TeKyIllero KOHTPOJIs OTHOCSITCS: YCTHBIM OINpPOC Mpero/iaBaTesem
Ha JIeKL[MOHHBIX 3aHATHUSAX, TEeCTUPOBaHWE, 3allliTa OTYeTOB M0 JjabopaTopHeIM paboTram.
MepornpusTre TeKylero KOHTPOJSl MPU3HAETCsl YCMelIHO TMPOWMJEeHHbIM MpU YCIOBUW CllauM
oOyyJaromyMcss Ha MOMEHT TIpOBefleHUsI TeKYI[ero KOHTpOJisi He MeHee 25% siabopaToOpHBIX
paboT, a TakKe TIPOXOXKAeHUs TeCcTUpoBaHHWsS B cucteme LMS T'YAII c oljeHKOM He HIDKe
«YJOBJIETBOPUTEJILHO».

OOyuatoryecsi, HWMeOIIMe aKaJeMUUYecKyr 3aJlo/DKeHHOCTb BC/Ie[CTBHE TPOITyCKOB
3aHATHA 0€e3 yBa)KUTe/NbHOW TIPUUWHBI WM HEYZOBIeTBOPUTE/ILHBIX Pe3y/IbTaTOB TEKYI[ETO
KOHTPOJIs1, 00s13aHbI TMKBUAMPOBATh ee B YaChl Ha3HaUeHHbIX WHAWBU/YaTbHBIX KOHCYJ/IbTaLUM.

Pe3ysibTaThl TeKylllero KOHTPO/S YCIeBaeMOCTH CJIy>KaT OCHOBOM [is [IOMyCKa K
sKk3ameHy/auddepeHLIMDOBaHHOMY 3aueTy M0 yueGHOW JUCLUIIMHE BO BpeMsl MPOXOXKAeHUs
IIPOMEXYTOUHOM aTTeCTaruy.

11.5. MeToauueckre yka3aHUs /il OOyUYarOMIMXCs 10 TIPOXOKIAEHUIO TIPOMEXKYTOUHOMN
aTTecTalyu.

[TpomexyTouHasi ~ aTTecTalss  OOyYarOIUXCA  TMpeAyCMaTpUBaeT  OIleHHWBaHHUe
TIPOMEKYTOUHBIX M OKOHUATe/bHBIX pe3y/ibTaToB 00yueHUs Mo AucuuruiiHe. OHa BK/IIOUaeT B
ce0st:

- 9K3aMeH — (opMa OLleHKM 3HaHUM, TOMy4YeHHBIX OO0ydJarlumcs B Tipoliecce
W3yueHHs] BCel AMCLUTUIMHBI WA €€ YaCTH, HAaBbIKOB CaMOCTOSITe/IbHON PaboThI, CTTIOCOOHOCTH
MIPUMEHSITb UX JI/Is1 pellleHus] TIPaKTUUeCKWX 3a/iay. OJK3aMeH, KakK TMpaBuo, MPOBOJAWTCS B
Mepuo/, 5K3aMeHal[MOHHOW CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIEHKOW «OTJIMYHO»,
«XOpOILIO», «y/I0BJIETBOPUTETHLHO», «HEY/I0OB/IETBOPUTETHHOY.

- guddepeHIMpOBaHHbIM 3aueT — 3TO (opma OLIeHKM 3HaHWM, T[0y4YeHHbIX
00yyaroIMMCs TIPU W3yUeHUM JUCLIMIUIMHBI, TIPY BBITIOJTHEHHU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayUYHO-UCC/IeI0BAaTETLCKUX PA0OT U MPOXOXK/I€HUH TTPAKTHK C aTTeCTAllMOHHOM OIIeHKOMH
«OTJIMUHO», «XOPOLLIO», «YJOBJIETBOPUTE/ILHO», «HEYOB/IETBOPUTE/IEHO».

YcioBus niosiyueHust OMycKa K 3K3aMeHy wid JuddepeHIIMPOBaHHOMY 3a4éTy OMMCAHbI
Bm. 11.5.2.

11.5.1. bannpHo-pelTUHrOBast cucteMa U (hOpMUpPOBaHUe UTOTOBOM OLIEHKHU.



PernameHT mnpoBefieHMs TeKyLero KOHTPOJI, IIPOMEXKYTOUYHOM arTecTaljud |
OLIeHMBaHUsI 00YJaroLUXCsl PeryIMpyeTcs T0KaabHbIM HopMaTuBHbBIM akToM CMK 3.76 T'Y AT,
a Taxxke [TonoxxeHnem o mozybHO-peltrHrosou cucreMe (MJJO I'YAIT CMK 2.77).

MakcumanbHbld PEeUTUHT TI0 AucuuruHe «®Pusmka» B ceMmecTtpe cocrtasiser 100
0ansoB, U3 KOTOPBIX:

- MakcuMasbHas cymMma 3a paboTy B cemecTpe (TeKyluii KOHTposib) — 70 6asnoB
(pacripesienienre 6asIOB 10 BUJAaM y4eOHOM [1esiTesTbHOCTH omnrcaHo B Tabi. 20);
- MaKCuMaJbHbIN 6asl Ha MpoMeKyTouHoM aTTectariuu — 30 6asioB.

Tabsmiia 20 — PacripeiesieHre 6aiioB TEKYIIEr0 KOHTPOJIS

No Bu yueOGHOM ieaTeTbHOCTH MakcumanbHBIA 6a
1 | JTabopaTopHbIe paboThI 40
2 | TectupoBanue B cucteme LMS TI'YAII 30

Uroro: 70

11.5.2. YcnoBus fonycka K IPOMeXyTOYHOM aTTeCTaljuu.

O6s13aTeNTbHBIM YCJIOBUEM JIJIS TIOJTyUeHHUs 0Ty CKa K 3K3aMeHy/AuddepeHLUpOBaHHOMY
3a4éTy SIB/ISIETCS yCIlelliHasi c/jlaua He MeHee 75% yabopaTopHbIX paboT, a TakKe MPOXOXKIEeHHe
TecTupoBaHusi B cucteme LMS I'YAII c oLleHKOW He HWXe «Yy/IOBJeTBOPUTe/bHO». JIulja, He
BBITIOJIHUBIIIME [JaHHbIE YCJIOBUS, HE JOMYCKAKTCS K MPOMEXXYTOUHOM aTTeCTaliii U CUATArOTCS
UMEIOIIUMH  aKaJIeMUYeCKyl0  3a/0/DKEHHOCTb, KOTOPYIO HeoOXOAWMO yCTpPaHUTb B
yCTaHOBJ/IeHHbIe Kadeapoil CPOKH.

J171s1 TI0JTyYeHUsI UTOTOBOM OLIeHKU «X0poIio» Wi « OT/IMYHO» 00yuaroIuiics: o0si3aH:

- BBIMO/HUTSH ¥ 3auTUTh 100% s1abopaTtopHbIX paboT;
- Habpath He MeHee 16 GamoB (u3 30) 3a 3/€eKTPOHHOE TECTUPOBaHHWe B cucTeme LMS
I'YAIL

[Ipy HeBBITIONHEHUH XOTSI Obl OIHOTO W3 JAHHBIX YCJIOBUM MaKCHMajbHasi WUTOTOBast
OlLIeHKa, He3aBHUCUMO OT 0asijioB, TMOJyueHHbIX Ha 3K3aMeHe/nnddepeHIIMPOBaHHOM 3auéTe, He
MO>KeT TMPEeBbIIIATh «Y JOBJIETBOPUTETHLHO».

OK3aMeHallMOHHbIM OW/IeT BK/IOUaeT JBa TEOPeTUYeCKUX BOMpoca (OLIEHUBAKOTCS
MakcuMyM B 10 6a/iioB Kaxkblii) M OAHY 3ajauy (orjeHHBaeTcs MakcumyM B 10 6asios).
WtoroBasi oleHKa MO AUCLUIUIMHE (OPMUPYETCS MyTéM CYMMHDOBaHHS CEMECTPOBBIX W
9K3aMeHAalL[MOHHBIX 0a/l/loB C TOC/IeAYIOUMM TepeBoJOM B  aKaZleMUUecKyr  ILIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsure 21:

Tabsuia 21 — I1lkana mepeBoia UTOTOBOM CyMMbI Ga/iJIoB B OLIEHKY

VToropasi cymma 0asiioB OrjeHKa
85—100 «OtnuuHo» (5)
70 — 84 «Xopoto» (4)
55-69 «¥Y 10B/IeETBOPUTENBHOY (3)
MeHee 55 «HeynoBnersoputenbHO» (2)
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