MUHUCTEPCTBO HAVKHU 1 BBICIIET'O OBPA3OBAHU S POCCUMCKOM
OEJIEPAITNN
dbeneparbHOe rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTelbHOE YIPEKICHUE BEICIIETO
obpa3oBaHus
"CAHKT-IIETEPBYPI'CKUI I'OCY IAPCTBEHHbBIN YHUBEPCUTET
APPOKOCMUWYECKOT'O ITPUBOPOCTPOEHU "

Kadenmpa Ne 3

YTBEPXIAIO

PyxoBomuTens 06pa3oBaTenbHOM IPOTpaMMBbl

JIOIT.,K.T.H.

(MOTKHOCT, Y4. CICHICHD, 3BAHUE)

B.A. Muxnym

(MHULManel, Gpamius)

« ﬁ » QT;HZZL) 20_2»_61"

PABOYAS ITPOI'PAMMA M CLIATIIIMHBI

«Duzuxay
(HauMeHOBaHWE TUCLATIIMHEL)

Koz HanpaBneHUs HOATOTOBKH/
CIEHATBHOCTH

09.03.02

HamMenoBanue HaIlIpaBJICHUA

WudopManioHHbIe CHCTEMBI M TEXHOIOTHH
IIOJTOTOBKY/ CHEIMAIBHOCTH

HanmMeHoBaHNe HalpaBICHHOCTH/
HMudopManoHHbIe TEXHOIOTHU B MEIUAUHIYCTPHA

CIICTIMATH3AIIN
®opma 00yueHHST o4Has
IlNog mpuema 2026

Cankr-IletepOypr — 2026




Jluct cormacoBanus pabodei mporpaMMbl UCIUIIIMHEL

IIporpammy coctaBui (a) y.
Jiom., K.(.-M.H., JIOII. %0220% 10.A. HoBukosa
(HoR

(moMKHOCTE, Y. CTEIIEHb, 3BAHUE) ThiCk; TIaTa) (uHMLMATEL, haMuITs)

ITporpamma onobpeHa Ha 3acemarnu Kadeapsr Ne 3

 «10» (beBpaJIﬁ 2026 r, mporoxon Ne 12

3aBemyromuit kademapoit Ne 3
I.T.H., 1pod. @ 10.02.2026 A.B. Konbisios

(y4. CierneHb, 3BaHUE) ~—(monrmcs, nara) (uuumansr, GamMus)
3aMecTUTeNb JUPEKTOpa HHCTUTYTa JNed 1 0IU4YECKO paboTe

JOIT.,K.T.H. A //j olE A.A. ®omenkoBa

(ZOKHOCTS, y4. CTENEHb, 3BAHHE) // (momnuck, narta) (unuLManel, GamMus)



AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa30oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— TmporpaMMmy 0OakajiaBpuiaTa [0 HampaB/IeHWIO TOATOTOBKK/ —crenyanbHocTd  09.03.02
«MHbopmaLioHHbIe CUCTEMBI v TeXHOJIOTUUN» HarpaB/IeHHOCTH/CTieL{haau3ari
«HbOopMaLIMOHHbIe TEXHOJIOTUH B MeAUauHAYCTPUM». [JUCIUIUIMHA peanu3yeTcs Kadeapoid
«Ne3».

[ucuuruivHa HaljesieHa Ha ()OpMUpPOBaHUe Y BIMTYCKHUKA C/IeIyIOIIMX KOMIEeTeHLUA:

OIIK-1 «CrocobeH TPUMEHSITH eCTeCTBeHHOHAy4Hble W OOlerH)KeHepHble 3HaHWS,
MeTO/Ibl MaTeMaTUYeCcKOro aHaau3a U MOZe/IMPOBaHKsl, TEOPeTUUeCKOI0 U 3KCIIepUMEHTAaTbHOTO
HccaeloBaHUs B TIPO(ecCMOHATbHOM JesiTeTbHOCTH»

Cojep>kaHe IMCIATUIAHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C MpobieMamu
obrrier Gu3uKy.

[periofjaBaHie JUCLIMIVIMHBI TIpe/lyCMaTpvBaeT cjeAytomye ¢(opMbl OpraHu3aluu
yueOHOr0 mpotiecca: JieKI[uH, jabopaTopHble pabOThI, MPaKTHUECKUe 3aHATHs, CAMOCTOSITe/IbHAsK
paboTa oOyuarorrierocs.

[TporpaMMoil [UCLUIUIMHBI TPeAYyCMOTPEHbI Crefyrole BUbl KOHTPOJS: TeKYyL[UH
KOHTPO/Ib YCIIeBaeMOCTH, TIPOMEXXYTOuHasi aTrecTauuss B Qopme 5k3ameHa (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 MJIAHUPYEMBIX Pe3y/IbTATOB O0YUEHHS TI0 AUCIIUTIHHE
1.1. Llenu npenogaBaHusi JUCLIUTIUHBI
- TIOMy4eHue CTyJeHTaMH HeoOXOAWMBIX 3HAHWW W HABBIKOB B 00/1aCTH €CTeCTBEHHBIX

Hayk;

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

TeXHUYECKUX OUCLUIIINH.

1.2. [IucuunuiiHa BXOJWT B COCTaB 00s13aTe/IbHOM UacTy 0Opa3oBaTenbHOW MPOTrpaMMbl
BhICIIIero obpa3oBanus (ganee — OIT BO).
1.3. TlepeueHb MyIaHWPYEMBbIX pe3y/bTaTOB 00yUeHHs IO AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.
B pe3synbraTe M3yuyeHusi JUCLIMIUIMHBI OOyuaroUuiicsi Jo/bkeH 00mafarh CiefyomyuMe
KOMIIeTeHLIUSIMA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B

Tabne 1.

Tabsuija 1 — [MepeueHb KOMIIETEHLIWIA ¥ UHANKATOPOB UX IOCTVKEHUS

Kareropus (rpynna)

Kon v HanMeHOBaHMe

Kop 1 HaumeHOBaHMe UHWKATOpa

KOMIIeTeHILIMU KOMIIeTeHLIUN JIOCTVKeHUSI KOMITeTeHLIMHU
OIIK-1 Cniocoben OIIK-1.3.1 3HaTh OCHOBBI MaTeMaTHKH,
TIPUMEHSITh (bU3MKY, BIYMCIUTE/ILHON TeXHUKHU U
eCTeCTBeHHOHayuUHble | TPOrpaMMUPOBAHUS

1 00IIIenHKeHepHbIe
3HAHUSI, METOZbI

OIIK-1.Y.1 yMeTb pellaTh CTaHJapTHbIE
nipodeccroHabHbIE 3a/lau C

MaTeMaTh4eCcKoro TIpUMEeHeHVeM eCTeCTBeHHOHay4HbIX U
Oo61enpodeccruoHanbHbIE .

aHanvsa v o01eMHKeHepHBIX 3HaHW, METOZIOB
KOMITeTeHLIUU

MO/Ie/TUPOBaHUs, MaTeMaTh4YecKoro aHaavsa u

TeOPeTUUeCKOro 1 MO/Ie/TMPOBaHUs

skcnepuMeHTasibHOro | OITK-1.B.1 MMeTh HaBBIKM TEOPETUYECKOTO

VICC/Ie[J0OBaHNS B Y 3KCIIepUMEeHTaIbHOI0 UCC/IeJ0BaHUS

rpodeccHoHaLHOM | 06BEKTOB TIpodheCcCUoHaNBHON

JlesiITe/IbHOCTH JesITeJIbHOCTU

2. Mecro gucuurinHel B cTpykType OIT

OucuuruiiHa MokeT 0a3MpOBaThCS Ha 3HAHUSX, paHee TIPUOOpPeTeHHBbIX 00yUYarOIIMUCS
TIPY U3yUeHUU CJIeAYIOIUX JTUCIUIIIFH:
— «MaTeMaTyKa. AHa/IMTUYeCKasi TeOMETDHs U JIMHeHHas anrebpay;

— «MatemaTrka. MaTeMaTHueCKUAN dHAJ/IN3»;

— «MatemaTyka. Teopys BepOSITHOCTEH ¥ MaTeMaTUYeCKas CTAaTUCTUKAY.

3HaHUsl, MOJyUeHHble MPU HW3yYeHWM MaTepuasia JaHHOW [UCLIMIUIMHBI, UMEHT Kak
CaMOCTOsITe/IbHOe 3HaueHue, TaK U UCII0JIb3YHTCS TIPU U3YUYeHUU APYIUX JUCLIUIIINH:
— «MarepuanoBeieHUE»;

— «DJIEKTDOHUKA»;

— «DJIEKTPOTEeXHUKA»;
— «ArmmaparHble cpeiCTBa epejayr MHQOopMaLuu»;

— «IudpoBast 06paboTKa ¥ epeiaya CUTHAIOB.

3. OObeM U TPYA0EMKOCTh JTUCIUITTHHbI
HanHbie 06 o0iieM oObeMe AWCLMIUIMHBI, TPYJOEMKOCTU OT/eNbHBIX BUIOB yueOHOM
paboThI 10 JUCLIUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0EMKOCTH 10 CeMeCTpaM) Tpe/iCTaB/IeHbl B

Tabmiie 2.

Tabmwmia 2 — O6beM M TPYI0EMKOCTh IUCIUITTUHbI

Bu yueOGHOM paboThl

Bcero | Tpy10eMKOCTE T10 CeMeCTpam |




Nel No2
1 2 3 4

Oo6was mpydoemkocms oucyuniaunbl, 3E/ (uac) | 7/ 252 4/ 144 3/ 108
W3 HUX yacoe npakmuueckoll N0020MoeKu
AydumopHble 3aHsimusi, BCero yac. 102 51 51
B TOM UHCJIE:

nexkuyu (J1), (gac) 68 34 34

rpakTuueckue/ceMrHapckue 3ansitus (I113),

(gac)

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

KypcoBoi npoekT (pabota) (KII, KP), (uac)

9K3aMeH, (uJac) 54 54
CamocmosmenbHas paboma, Bcero (Jac) 96 39 57
Buo npomesicymouHoli ammecmayuu: 3aver, K3, 35
mudd. 3auet, sk3ameH (3auet, Judd. 3au, Ik3.) I[;/Ia(’:';d)- e Anbg. sau.

4. CopeprkaHve JUCLUITIUHBI
4.1. PacrnipegeneHue TpyJ0eMKOCTU JUCLIMIIMHBI MO pas/iesiaM v BUJaM 3aHATUM.
Pa3zenbl, TeMbl JUCLUTUIMHBI U UX TPYI0EMKOCTb MpHBeeHbI B Tabuile 3.

Tabsuiia 3 — Pazjiesnibl, TeMbl AUCHATIIMHBI, X TPYA0E€MKOCTh

p Jlek1iuu I13 JIP KII/KP
asfiesibl, TeMbI JUCLUTUIMHBI (qac) (C3) (9ac) (1ac) CP (uac)
Cemectp 1

Pa3pen 1. ®u3nuyecKkue 0CHOBbI MeXaHUKH.

Tema 1.1. Dy1eMeHTbI KUHEMaTHKH.

Tema 1.2. [IuHaMuKa MaTepyabHOW TOUKH
Y MOCTYNaTe/IbHOTO [IBM)KEeHHUsT abCOJTFOTHO
TBEpZOro TeJa.

Tema 1.3. 3aK0OHbI COXpaHeHUsl B MeXaHUKe. 11 7 13

Tema 1.4. [luHamyKa BpaljaTejibHOTO
JIBYDKEeHUST aOCOJTFOTHO TBEP/IOTO Teja.

Tema 1.5. TaroteHue. JneMeHTbI TEOPUH
T0JIS1.

Tema 1.6. PensiTvBUCTCKasi MeXaHHUKa.

Paspen 2. Kosie0aHus v BOJIHBI.
Tema 2.1. 'apMoHUUecKue KonebaHMs.
Tema 2.2. 3aTyxaroImye KoyebaHus.
Tema 2.3. BoiHyKleHHbIe KOeOaHusl. 11 7 13
Tema 2.4. YTipyrue BOJIHBI.
Tema 2.5. [IpumeHeHue HU3MKK KO/leOaHUI
Y BOJIH B TEXHUKE.

Paspen 3. JDyieKTpocTaTHKa U 3aKOHbI
MOCTOSAHHOT0 TOKa.
Tema 3.1. DneKkTpuyeckoe 1oJjie B BaKyyMme.
Tema 3.2. DyeKTpuueckoe 1ose B
[ASJIeKTPUKAX. 12 3 13
Tema 3.3. IIpoBoAHUKY B
3JIEKTPOCTaTUYeCKOM I10JIe.
Tema 3.4. OHeprus 3/1eKTPUYeCKOro I10JI5.
Tema 3.5. IToCTOSIHHBIV 371EKTPUYECKUI TOK.




I/ITorosceMeCTpe:| 34 | | 17 | | 39

CemecTp 2

Pa3pgen 4. MarneTusm.
Tema 4.1. MarHuTHOe 10J/1e B BaKyyMme.
Tema 4.2. D1eKTpOMarHUTHast UHAYKLUS.
Tema 4.3. MarHutHoe 11oj1e B BelljecTBe.
Tema 4.4. OcHOBbI Teopur MakcBesia /st 11 8 19
3JIEKTPOMAarHUTHOT O T10JIs1. DJIeKTPOMarHUTHbIe
BOJIHBI.
Tema 4.5. IIpuMeHeHue MarsetvsMma B
TeXHUKE.

Pa3pen 5. BoiHOBasi 1 KBAHTOBast ONTUKA

Tema 5.1. VInTepdepenus ceta

Tema 5.2. Iucpaxius cBerta.

Tema 5.3. BaumogelicTBue
3JIEKTPOMAarHUTHBIX BOJIH C BEI|eCTBOM.

Tema 5.4. ITonsspusanus ceera.

Tema 5.5. IIpumeHeHne ONTUKU B TeXHUKE.

Tema 5.6. TeryioBoe 1 MOMHAHECLIEHTHOE 11 6 19
V3JIyyeHue.

Tema 5.7. PoT03(PeKT U ero NpuMeHeHue.

Tema 5.8. ekt KomnroHa.

Tema 5.9. EAMHCTBO KOPITyCKY/ISIPHBIX U
BOJTHOBBIX CBOMCTB 37IEKTPOMarHUTHOT O
V3JTyueHUsl.

Tema 5.10. OniTuyeckasi MMPOMeTpHs.

Pa3pen 6. Ds1eMeHTBbI KBAaHTOBOM (pU3NKH
aToMOB, MOJIEKY/I M TBepPABIX TeJl.

Tema 6.1. Teopusi atoma Bogopo/a o bopy.

Tema 6.2. KopnycKy/1sipHO-BO/THOBOM
Jlya/iu3M CBOMCTB BelllecTBa. BosHeb! e bporins.

Tema 6.3. CooTHOLLIEHHE
HeorpeziesieHHocTel 'efizeHOepra.

Tema 6.4. BonHoBas pyHKIMA U ee
CTaTUCTUYECKUI CMBICII.

Tema 6.5. Ob1iee ypaBHeHue IlIpegunrepa.
YpaBHenue lllpenvHrepa /s CTalMOHAPHBIX
COCTOSIHUM.

Tema 6.6. PerieHue ypaBHeHUst
[IIpepyHrepa AJist NPOCTBIX KBAHTOBBIX CUCTEM.

Tema 6.7. DnemeHTbl COBpeMeHHOW (PU3UKU
aTOMOB M MOJIEKY/JI.

12 3 19

Ntoro B cemectpe: 34 17 57

Wtoro 68 0 34 0 96

[MpakThyeckass TIOATOTOBKA 3aK/IFOYaeTCsl B  HEMOCPeACTBEHHOM  BBIMTOJIHEHUU
o0OyuarIUMUCS ~ OTpeJe/IeHHbIX  TPYJOBBIX  (DYHKIUH,  CBSI3aHHBIX C  Oy;yiei
ripodecCUOHA/ILHOM JiesiTeTbHOCTHIO.

4.2. Cojep)kaHUe pa3/ie/ioB U TeM JIEKI[MOHHBIX 3aHSITHM.
Cojiep>kaHuie pa3/iesioB U TeM JIEKIUOHHBIX 3aHSITUI TIPHUBEZIEHO B Tabsuiie 4.



Tabsmiia 4 — CojepkaHue pas/ieioB U TeM JIEKIIMOHHOTO IIUK/Ia

Howmep pa3pena

HazBanue u coJep>KaHKe pa3fiesioB U TeM JIEKIUOHHBIX 3aHSATUM

Pazpgen 1.

®du3nueckue 0CHOBbI MEXaHUKH.

Tema 1.1. Dnemenmbl KuHemamuxku. Mopenn B MexaHuke. CucreMa
oTrcueta. KuHemaTuKa ABW)KeHUs MaTepuasibHOM TOUKU. OCHOBHas 3ajjaua
KUHEMaTUKW MaTepuasbHOM TOYKW. Tpaekropus, A/iMHA IyTWH, BEKTOP
nepemenienusi. Ckopocts. [TocTynatesnibHOe M BpalljaTe/lbHOE ABMXXEHUE.
Yckopenue u ero cocrasnstole. HopmanbHOe 1 Kacate/ibHOe yCKOPeHHUs.
YrioBasg CKOpPOCTb W YrjioBoe ycKopeHue. CBSi3b JIMHEWHBIX U YIJIOBBIX
BeJIMUMH TIPU BpalllaTe/IbHOM JIBM)KEHUH.

Tema 1.2. JluHamuka mamepuasbHOU MOUKU U NOCMyname/nbHO20
osudiceHust abconromHo meépoozo mesna. OCHOBHbIE TIOHSITHUSI JUHAMUKU:
Macca, UMITy/bC Tena, cuia. IlepBeii 3akoH HbtoToHa. VHepuuasibHbIE
cucteMbl OoTcuéTta. BTopoit 3akoH HeioToHa. Tperuii 3akoH HbroTOHa.
[Mpunuun otHocutenbHOCTH [amuess. Cunbl: yripyrue CW/bl, CUJIbI
Tpenus. [IpakTrueckoe nnpuMeHeHHe 3akOHOB HetoTOHa. OCHOBHAs 3ajjaua
JMUHAMUKYA MaTepua/jibHOW TOUKd. IToHsiTMe abCOMIOTHO TBEPZOro Tesa.
LHentp m™macc. Cucrema UeHTpa MacC. YpaBHeHHWe [IBWKeHUs Teja
repeMeHHOM MacChl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 mexaHuke. COXpaHSOIIMeCs] BeJIMUUHbI.
Kunetnueckass  sHeprus. MexaHuueckas paboTa U MOIIHOCTb.
KoHcepBaTvBHbIe  CWbl.  3aMKHYTble U He3aMKHYTble  CHCTeMBI.
[ToTeH1ManbHast SHepPrUsi BO BHeIIHeM Iosie cu/. [ToTeHIManbHas SHeprus
B3auMoziercTBusi. CBsSi3b MeXKAy TIOTeHIMa/IbHOW 2JHeprueil W IojemM
KOHCEPBAaTUBHBIX CWI. 3aKOH COXPaHEeHWs] MeXaHWYeCKOW SHeprum.
OHeprusi ymnpyroid fedopmManyy. YCIOBUS paBHOBeCHSI MeXaHUUeCKOH
cucTeMbl. 3aKOH COXpaHeHHUs uMmnyJ/bca. CoyapeHue AByX TeJl.

MomeHT cuibl ¥ MOMEHT UMITy/bCa. YPaBHEHWe MOMEHTOB. 3aKOH
COXpaHeHUsi MOMEHTa UMIly/Jbca. MOMEHT HuMIly/JibCa TBEpPAOro Tesa
OTHOCUTEJTbHO HEeTO/IBUYKHOU OCH.

Tema 1.4. /luHamuka epawjamesnbHO20 O0B8UXNCEHUS AOCOMOMHO Meepoo2o
mena.  MowmeHnt  uHepiud. OCHOBHOE  ypaBHeHWEe  [UHaMUKHU
BpallaTe/IbHOTO [JBWKEHUsI TBepAoro Tena. KuHeTuueckasi >SHeprusi
BpaLaroLerocs TBeporo Tesa.

Tema 1.5. TaeomeHue. SnemeHmbl meopuu nossi. 3akoHbl Keriepa. 3akoH
BCceMUpHOro TtAroteHus. Cuna Tsokectd U Bec. Hesecomocte. Ilose
TSTOTEHUS] U €r0 HaIpsDKeHHOCTh. PaboTta B mosie TaroteHus. IloTeHiuan
nons TAroteHus. Kocmuueckne ckopoctd. HenHepuuyanbHble CHCTeMBbI
orcuera. CUibl UHEPLIUU.

Tema 1.6. Peasmusucmckas mexaHuka. IlocTynaTel criequanbHOM TeOpUU
OTHOCUTEeTbHOCTU. JIOpEHL[0OBO COKpallleHWe [JIMHbl CTep>xHs. OCHOBBI
DeNATUBUCTCKOM  MeXaHWKU.  VIHTepBai, ero  WHBApUAHTHOCTb.
PensitruBuctckuii  umnyssC. OCHOBHOe ypaBHEHHE  DeIITUBUCTCKOM
JvuHamMuKy. KuHeTuueckasi SHeprusi pensiTUBUCTCKOM dYacTulibl. CBs3b
Macchl ¥ SHepruu. CBsi3b MeXX/ly SHeprueil U UMITyJ/IbCOM YaCTULIbL.

Pazpgen 2.

KosiebaHus 1 BOJTHBI.

Tema 2.1. I'apmoHuuecKue KonebaHusi. XapaKTePUCTUKU TapMOHUYECKUX
KosiebaHnii. MexaHrnJecKue rapMOHHYecKue KosiebaHus. ["apMOHHUeCKuit
ocumnsaTop. [IpykuHHBINA, (U3MYecKUid U MaTeMaTU4eCKUd MasiTHUKHU.
CBobo/iHBIE TADMOHUUECKHE KoJiebaHus B KosiebaTeTbHOM KOHTYPe.

Tema 2.2. 3amyxaiowjue konebaHusi. CroxkeHHe TapMOHHUYECKUX
KosiebaHW{ OJHOTO HarpaB/jieHWsi M O/JMHAaKOBOM uacToThl. bBueHwus.




Crno>keHre B3aMMHO TIepIIeHAVKY/ISIPHBIX Kosebanuii. JuddepeHipanbHoe
ypaBHeHHe CBOOOZHBIX 3aTyXaloLMX KojebaHui U ero pelieHue.

Tema 2.3. BbiHydcOeHHble KonebaHusi. AMIUUTYa U (pa3a BeIHYK/I€HHBIX
Kosiebanuid. PesonaHc. [JuddepeHianbHoe ypaBHeHHE BbIHY)KJEHHbBIX
KosebaHnii u ero pemieHde. BosiHOBbIe Tmiporiecchl. IIpopgosbHBIE |
TIoriepeyHble BOJIHBI.

Tema 2.4. Ynpyeue eoaHbl. YpaBHeHHWe Oeryimieli BosiHbL @a3oBast
cKopocTb. BonHoBoe ypaBHeHMe. I'pymnmnoBasi ckopocTb. VHTepdepeHLys
BosiIH. CTosiume BOJIHBL. 3BYKOBbIe BOJHBI. J¢dekT [lornepa B aKyCTHKe.
YbTpasByK U ero npvMeHeHue.

Tema 2.5. IlpumeHeHue ¢pusuku KonebaHuil u 801H 8 mexHuke. [Iprmepsl
npuMeHeHUst (PM3UKU KoslebaHUH 1 BOJIH B TEXHHUKE.

Paszpen 3.

JJIEKTPOCTAaTHKA U 3aKOHbI IIOCTOSIHHOI0 TOKA.

Tema 3.1. Onekmpuueckoe nojse 6 8akyyme. 3aKOH COXpaHeHMs
3/IEKTPUYECKOro 3apsifja. 3akoH KysioHa. OJIeKTpOCTaTHYecKoe ToJie.
HaripsokeHHOCTB  37eKTpocTaThueckoro Iosisd. IIpuHimn cyneprno3svunuu
snekTpoctatuyeckux mnoser. Ilome pumnona. Teopema I'aycca s
3/1eKTPOCTaTUYeCcKoro rosis B Bakyyme. [IprMeHeHne Teopemsl ['aycca K
pacyeTy HEKOTOPBIX 3/IEKTPOCTAaTUUECKUX T0Jiel B Bakyyme. LIupkyisims
BEKTOpa HalpsUKeHHOCTH  3/eKTpocTtathueckoro mnoss.  [loreHuuan
3/1eKTPOCTaTUUYecKoro mnosis. HanpsykeHHOCTh Kak TrpaZiMeHT MOTeHLrasa.
OKBUIIOTEHLMa/IbHbIe [TOBEPXHOCTU. BrluncieHre pa3HOCTH TMOTEeHLUa/IoB
T10 HAMPSPKEeHHOCTH TOJIS.

Tema 3.2. Dnekmpuueckoe nose 8 OusneKmpukax. Tunbl AU3I€KTPUKOB.
[Tonsipu3anus gu3eKTpukoB. [losigpr3oBaHHOCTh. HarpsykeHHOCTh T10J1s B
IUSJIEKTpUKe.  JjeKTpuueckoe cmeljeHve. Teopema Taycca pgns
3/1eKTPOCTaTUYEeCKOr0 TI0Jis1 B AU3JIEKTPHKe. Y C/IOBUSI Ha TPaHULle pasjena
JIBYX IU3JIEKTPUYECKUX CPeJ.

Tema 3.3. TIpogoOHUKU 8 3/1eKmpocmamuyecKom nose. DJIeKTPOEMKOCThb
yeZMHEeHHOr0 IPOBOJHUKA. KOHAeHCcaTopbl. DHeprusi CUCTeMbl 3apsi/oB,
yeIUHEeHHOT0 MPOBOJAHMKA U KOH/IeHCATopa.

Tema 3.4. DHepeusi 31eKmpuuecko20 noss. DNeKTpUueCKuil TOK, CUla U
IJIOTHOCTh TOKAa. CTOpOHHME CW/Ibl. OJEeKTPOABWXKYyIas Cula |
HarpsbkeHue.

Tema 3.5. [IlocmosHHbili  31ekmpuueckuli mok. 3akoH Owma.
CompoTuB/ieHre TIPOBOJHUKOB. PaboTa ¥ MOIIHOCTb TOKa. 3aKoH [IKoy/isi-
Jlenua. 3akoH Owma [ HeOJHOPOAHOrO y4yacTka Uenu. I[IpaBuna
Kupxroda /151 pa3BeTB/IeHHBIX LIeTei.

Paznen 4.

MarseTusm.

Tema 4.1. MacHumHoe nose 6 6akyyme. MarHutHoe T10jle U ero
XapakTepucTuku. 3akoH buo-CaBapa-Jlarylaca ¥ ero mnpuMeHeHHe K
pacueTy  MarHMTHOro Tionss. 3akoH Awmmepa. BsaumopeiicTBue
rapasieJibHbIX TOKOB. MarHuTHasi TIOCTOsiHHasi. EWHUIBI MarHWUTHOM
WHIYKLUMA W HaNpsOKeHHOCTH MAarHuTHOrO Mojs. MarHutHoe moJjie
JIBWKyILIerocsi 3apsja. [leiicTBMe MarHUTHOTO TIOJiE HA JIBWKYLMMCS
3apsy. [BWwKeHUe 3apspKeHHBIX YaCTHL] B MarHUTHOM I107ie. Y CKOpUTeIu
3apspkeHHbIX yactul. O¢dekt Xomna. Lupkynsuus Bektopa B
MarHuTHOTO 0/ B BaKyyme. MarHuTHble MO/s COJIEHOM/A U TOPOWJA.
[ToToK BekTOpa MarHUTHOW WHAYKLMU. Teopema ['aycca gns mons B.
PaboTa 10 mepeMelrieHHI0 TTPOBO/IHMKA U KOHTYpa C TOKOM B MarHUTHOM
roJe.

Tema 4.2. DnekmpomazHuUmHasi UHOyKyus. $IBjieHUWe 3/1eKTPOMarHUTHOMU




vHAyKUMK (onbiTel Papazes). 3akoH dapajes M ero BbIBOJ M3 3aKOHA
COXpaHeHUs1 SHepruu. BpallleHWe pamMKyd B MarHUTHOM I0jie. Buxpesbie
TOKH (TOkM DPyko). UHAYKTUBHOCTH KOHTYpa. CaMouHAyK1usA. ToKM mpu
pasMbIKaHUM U 3aMblKaHWU Liely. B3aumHas nHaykuus. TpaHchopmaropsl.
OHeprusi MarHUTHOTO TTOJIAL.

Tema 4.3. MazHumHoe nose 8 eeujecmge. MarHuTHble MOMEHTHI
3/IEKTPOHOB U aToMoOB. [lva- ¥ mnapamarHetysm. HamarHuueHHOCTb.
MarHuTHOe IIojie B BelljeCTBe. YCJIOBUSI Ha TpaHMlle pasjena [JBYyX
MarHeTUKOB. ®eppoMarHeTUKu 51 Ux CBOMCTBA. ITpupoga
(eppoMarHeTusma.

Tema 4.4. OcHoebl meopuu Makceenna 01 31€KMPOMASHUMHO20 NO/AL.
OneKkmpomazHumHble 60/Hbl. BuxpeBoe 3sekTpuyeckoe 1osie. Tok
CMellleHUsl. YpaBHeHUsT MakcBeia [/ 3J7IeKTPOMarHUTHOIO — T1OJISL.
OKCIlepUMeHTa/IbHOe T0Jly4yeHue 3JIeKTPOMAarHUTHBIX BOJIH.
OuddepenuanbHoe ypaBHEHWe 3/1€KTPOMarHUTHOM BOJHBI. ODHEPrusi U
VIMITY/IbC 3/IeKTPOMarHUTHOM BOJHBL. VI31yueHre AUmoss.

Tema 4.5. IlpumeHeHue mazHemusma 6 mexHuke. IlpuMeHeHue
3JIEKTPOMAarHUTHbIX BOJIH. [IprMeHeHre MarHeTH3Ma B TeXHUKE.

Pasnen 5.

Bo/siHOBasi M1 KBAaHTOBAasA ONTHKA.

Tema 5.1. MHmepgepeHyus ceema. Pa3BuTue TpeficTaBleHUI O MpUpoje
cBeTa. KorepeHTHOCTb ¥ MOHOXPOMAaTUYHOCTb  CBETOBBIX  BOJIH.
Wutepdepentivss cBeta. Metoasl HabmoeHUss WHTep(epeHLIMH CBeTa.
WHTepdepeHLysi cBeTa B TOHKMX IJIeHKaX. [IprMeHeHre MHTepQepeHLH
CBeTa.

Tema 5.2. Juppaxkyus ceema. Tlpuniun IoiireHca-dpenesns. MeTo[ 30H
®peHesist. [IpssMonuHeliHOe pacripocTpaHeHue cBeTa. Jdudpakius @peHens
Ha KpYyIJIOM OTBepCcTMM U aucke. [udpakuusi ®payHrodepa Ha ofHOMU
mend. Hudpakims @PpayHrodepa Ha JudpakIMOHHON  pellleTke.
[MpocTpaHcTBeHHasi  pelleTka. PaccesiHue cBeta. [udpakius Ha
TPOCTPAaHCTBEHHOM pellleTKe.

Tema 5.3. BzaumooOelicmgue 31eKMpPOMA2HUMHbIX B0/H C 8eljeCcmeoM.
Paspernatorjasi crmocoOHOCTh OMNTHUECKUX Tpubopos. [Iucriepcusi cBeTa.
OseKTpoHHasl Teopusi gucriepcuu cBeta. Iloryoujenre (abcopOiyst) cBeta.
Oddext Homepa. M3nyueHre YepeHkoBa-BaBusioga.

Tema 5.4. Ionspuzayus ceema. ECTeCTBeHHBIM M TOJIIPU30BaHHBIN CBeT.
[MTonsipusanusi cBeTa NMpU OTPA)KEHWU W TPEJIOMJIEHHMH Ha IpaHULie [BYX
[IMSJIeKTPUKOB. [IBoliHOe syuernpenomseHue. [lossipu3aliOHHbIE TIPH3MBI
W Tosspoujbl. AHamM3 MOMSPU30BaHHOrO cBeTa. VICKycCTBeHHas
orTHUecKasi aHM30Tponus. BpalljeHre M1I0CKOCTH MOJSpU3aLiUK.

Tema 5.5. [IpumeHeHue ONMUKU 8 MexHUKe.

Tema 5.6. Tennoeoe u OMUHeCyeHmMHoe u3/ayueHue. Buabl U3nydyeHUS.
TerioBoe W3/yueHHe M ero XapakTepuCTUKU. 3akoH Kupxroda. 3akoHbI
Credana-bonbimana U cwmeleHuss Buna. ®opmysnel Panes-IxuHca u
IInaHka. JIroMHUHeCL|eHIHS.

Tema 5.7. @omoappekm u e2o npumeHeHue. Bubl GOTO3/1€KTPUUECKOTO
s¢ddekTa. 3akoHbI BHelllHero ¢gotosddexkra. YpaBHeHHe DUHINTEeNHA [JIs1
BHellHero  ¢oro3ddekra. OKCIIepUMEHTa/IbHOe  TIOATBep)KJeHHue
KBaHTOBBIX CBOMCTB cBeTa. [IprMeHeHue GoTosddekTa.

Tema 5.8. O¢pcpexkm KomnmoHa. SHeprus U UMIlysC (poToHa. [laBreHue
cBeTa. Dpdekt KomnToHa 1 ero 3nemMeHTapHasi TEOpHSI.

Tema 5.9. EOuHCcmeo KOpnycKyasipHbIX U  B0/AHOBbIX  C80liCM8
9/1eKMPOMASHUMHO20 U3/1yYeHUsl.




Tema 5.10. Onmuueckasi nupomempus. TerioBble HWCTOYHMKU CBeTa.
MeTtoapl ¢uKcauyMy TemioBoro wu3nydeHusl. lIprMeHeHMe ONTHYECKOU
TIMPOMETPHUH.

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

Tema 6.2. KopnyckyasipHo-60/Hoeol Odyanusm ceoticme sewjecmead. BosHbl
Oe Bpolins. HekoTophbie CBOMCTBa BOJIH Jie bpoiisi.

Tema 6.3. CoomHoweHue HeonpedeaeHHocmell I elizeHbepea.

Tema 6.4. BoaHosasi pyHKYUs u ee cmamucmuyeckulli CMbICA.

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

Tema 6.6. PeweHue ypasHeHus IlIpeduHeepa 0151 NnpoCMbIX K8AHMOBbIX
cucmem.

Paszgen 6. Tema 6.7. DnemeHmbl coepemeHHOU (pu3uKu amomoe u moaekya. ITpuHLrI
MPUYMHHOCTYA B KBAHTOBOW MeXxaHWKe. /[BWKeHWe CBOOOZHOM YaCTHIIbI.
Yactuia B OJHOMEDHOW TPSIMOYTO/MbHON «IOTeHLMATbHON siMe» C
0eCKOHEUHO BBICOKUMH «CTe€HKaMH». IIpOXOXKJeHWe 4YaCTHIIbl CKBO3b
TMOTeHI[UaTbHBIN Oapnep. TyHHeNbHbBIN 3¢ dekT. JIvHelHbIN
rapMOHUUECKUNM OCLIWIISITOP B KBAaHTOBOW MexaHHKe. ATOM BO/OpOZA B
KBAaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/1eKTpOHa B aToMe Bozopoga. CriuH
yekTpoHa. CHMHOBOe KBaHTOBOE YMC/IO. [IpUHLIMIT Hepa3TMuMMOCTU
ToKAecTBeHHbIX yacTul]. [IpuHuun [Taynu. PacripefesieHue 3/ieKTPOHOB B
aToMe TO0 COCTOsHUSIM. [loHsATHEe 00 SHEepPreTUYeCKUX YPOBHSIX.
MosekynisspHble  crieKTpbl. KoMOWHaIlMOHHOe — paccesHWe — CBeTa.
[Mornomenuie. CrOHTaHHOe U BBIHYXKJEHHOe wu3nydeHus. OnTuueckue
reHepaTopkl (/1a3ephbl)

4.3. Tlpaktrueckue (CeMHUHapCKHe) 3aHATHS
TeMbI IpaKTHUECKUX 3aHATUN U UX TPYJ0€MKOCTh NpHBe/ieHbI B Tabmie 5.

Tabmumua 5 — [IpakThyeckue 3aHsITUSI U UX TPY/I0EMKOCTb

N3 Hux Ne
Ne Tembl PopMbI MPaKTHUYeCKO | paszen
TpynoeMKOCTb, o
n/ MPaKTUYEeCKUX MPaKTAYeCKUX (uac) U a
1§ 3aHSATUN 3aHSATUN TOJATOTOBKH, | AUCLIUII
(uac) JIUHBI

YueOHBIM I7TaHOM He TIPe/lyCMOTPEHO

4.4. JlabopaTopHble 3aHATHUS
Tembl 1aOOPaTOPHBIX 3aHATHH U UX TPYI0EMKOCTb MPUBe/IeHbI B TaO/HIe 6.

Tabsuiia 6 — JlTabopaTopHbIe 3aHITHS U UX TPY/J0EMKOCTb

N3 Hux Ne
Ne MPaKTUYECKO | paszen
TpynoeMKoCTb N
1/ HavmeHoBaHue 1ab0paTOpPHBIX paboT (ac) 51 a
b} ’ MOArOTOBKH, | AUCLIAI
(uac) JIUHBI
Cemectp 1

1 | MastHuk Maxkcsesia* | 5 | | 1




2 | Maremaruueckuid 1 000POTHBIN MasiTHUKI* 4 1
3 | OnpefienieHre CKOPOCTH 3BYKa B BO3Ayxe* 4 2
4 OmnpejeneHye 31eKTPOEMKOCTH 4 3
KOHZeHcaTopa™
CemecTp 2
5 VccnenoBanue rucrepesuca 4 4
(heppoMarHMTHBIX MaTepuanoB*
6 | Konbua HetoToHa* 4 5
7 | IIpoBepka 3aKOHOB TeIJIOBOI'O U3/lyuyeHus™ 5 6
3 OrnpesiesieHyie SHEPIrUU o — YaCTHL] 110 4 6
nipobery B Bo3yxe*
Bcero 34

*[IpumeuaHue. IlepeueHb mem snabopamopHbix pabom Ha cemecmp sie1siemcsi GAPUAMUBHbIM U
onpedesnsiemcsi HA ycMompeHue npenodasamesst. IloaHbll cnucok nabopamopHbix pabom npugedeH ¢ mabauye 6.1.

Tabmwiia 6.1 — Tembl 7abopaToOpHBIX paboT

Ne HaumeHoBaHue 1ab0paToOpHBIX paboT Ne pasjerna
/11 JUCLIUTINHBI
Cemectp 1
1 | MauwmHa ATByza 1
2 | MastHuK MakcBesiia 1
3 | MasTtauk Ob6epbeka 1
4 | CTOo/JIKHOBeHMe 111apOB 1
5 | I'mpockon 1
6 | Hak/ioHHBIN MasiTHUK 2
7 | KpyTuabHbIM MasiTHUK 2
8 | OnpepgeneHrie CKOPOCTH 3BYKa B BO3JlyXe 2
9 OnpepeneHyie yCKOpPeHUs1 CBOOOHOTO TaieHUst TIPU TTIOMOIIA 000POTHOTO ’
MasiTHUKa
10 | MaTemaTr4ecKuii 1 0O0OPOTHBIN MasTHUKA 2
11 | Onpepenenue 31€KTPAUECKOTO COMPOTUBJIEHUS 3
12 | OnpepeneHue 371eKTPOEMKOCTH KOH/leHCaTopa 3
13 | M3yueHue npoLeccoB 3apsifia ¥ paspszia KOHAeHcaTopa 3
Cemectp 2
14 OrnpesienieHrie  TOPW30HTAJILHOM  COCTaBJISIIOLEN  HANpPsUKeHHOCTH 4
MarHUTHOTO MO/ 3eM/IU
15 | OnpepenieHre yzie/IbHOTO COINIPOTHBIIEHHUS IPOBOJHUKA 4
16 | UccnenoBaHue rucrepesuca (peppoMarHUTHBIX MaTepUasioB 4
17 | UccnemoBaHue peakCcaldOHHBIX KOJe0aHuM 4
18 | NccnenoBanue B3auMHOW UHAYKLIUU 4
19 | Onpepenenue ynenbHOro 3apsza 3J1eKTPOHa MeTOZ0M MarHeTpoHa 4
20 | UccnenoBaHue pe3oHaHCa B 37IEKTPUYECKOM KosiebaTesTbHOM KOHTYpe 4
21 | bunpusma dpenens 5
22 | Konwua HetoToHa 5
23 | dudpakuys n0CKUX BOJH Ha L{e/In 5
24 [Tonspusanus cBera. 3akoH Masoca. KpyroBasg U s/mnTUdeckas 5
T0o/IsIpU3aLn
25 | Onpegenenve UIMH BOJIH  CIEKTPA/IbHBIX JIMHUM C  TTOMOLLBIO 5




CIIeKTpoMeTpa
26 | IlpoBepka 3aKOHOB TeIJIOBOT'O U3/TyUeHUs] 6
27 W3yyeHue criekTpa aTtomMa BOJOpPOZAA C TOMOUIbI AU(PPaKLIMOHHOTO 6
CIIeKTpOMeTpa
28 | OnbiTel CTONETOBA 110 U3yUYeHUO hoTodddeKkTa 6
29 | OnpegeneHye TIOTEeHI[MATIOB BO30Y KeHUSI aTOMOB 6
30 | OnpefeneHyre MUPUHBI 3aMpelleHHOM 30HbI MOYTIPOBOJHUKOB 6
31 | OnpegeneHuve yenbHOrO 3apsifia 3/1IeKTpOHa 6
32 | DddekT Xosna B repMaHuU 6
4.5. BeImosiHeHre KYypPCOBOTO MPOeKTa/ KypCOBOW pabOThI
Yu4eOHBIM I/TAHOM He TIPe/lyCMOTPEHO
4.6. CamocrosTenbHasi paboTa 00yJaroImxcst
Buzibl caMocTosITeNTbHOM pabOTHI M ee TPYJ0EMKOCTb TIPUBE/IEHBI B TabJTHIIE 7.
Tabsuiia 7 — Bugbl camocTosiTenibHOM paboThI U ee TPYA0eMKOCTb
Bug camocTosiTeibHOM paboThbI BEEEO’ Cemectp 1, yac CemecTp 2, yac
1 2 3 4
N3yueHue TeopeTrueckoro Marepuasna 32 13 19
pucuuriiHel (TO)
[ToaroroBka K TeKylilleMy KOHTPOJIFO
32 13 19
ycrieBaeMocTH (TKY)
[ToaroToBKa K MpOMe)XyTOUHOM 30 13 19
arrecrauuu (ITA)
Bcero: 96 39 57

5. IlepeueHb yueOHO-METOJUUECKOTO 0OecTieueHust
JUTSI CAMOCTOSITe/TbHOW Pab0ThI 00yUarOIIUXCs 10 AUCLUMTUTAHE (MOZYJTIO)
YueOHO-MeTOJMUeCKre MaTepuasbl [ijii CaMOCTOSITeIbHOW PaboThl  00yYaroLMxCst

yKasaHsbl B ILII. pa3zenos 6-11.

6. IlepeueHb MeYaTHBIX U TEKTPOHHBIX yueOHBIX U3aHUM
[TepeueHb TieUaTHBIX U 3/IEKTPOHHBIX YUeOHBIX U3/jaHUl TIpUBe/ieH B TabsuLe 8.

Tabsmia 8— IlepedeHb MeYATHBIX U 3JIEKTPOHHBIX YUeOHBIX M3IaHUN

KomuectBo
5K3eMIUTSIPOB
Uﬁuil;/ oc bubnuorpaduryeckast cchbiika B G?Epmgﬁzexe
3/IEKTPOHHBIX
9K3eMIVISIPOB)
53 Kypc obmeti pusuku: B 3 T.: yuebHoe mocobue / 1. B.
C12 CasesbeB. - M.: Hayka: ®usmariaur, 1977 - T. 1: 84
MexaHuka. MosnekyJisipHasi pusuka. - 1977. - 432 c.
53 Kypc dusuku: yuebHoe nmocobwue / T. Y. Tpodumosa. - 94
T76 13-e u3g., crep. - M.: Academia, 2007. - 558 ¢




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

Pestcum docmyna: ons
aemopu308aHHbIX

CaBenbeB, 1. B. Kypc obmeli ¢pusuku. B 3 Tomax.
Tom 1. Mexanuka. MosekynspHasi ¢pu3vka: yueOHHK
ana Bysos / M. B. Casenpes. - 20-e usf., crep. -
Cankr-IletepOypr: Jlans, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

nosb3oeamesetl.

https:// CagpenbeB, . B. Kypc ¢usuku. B 3 Ttomax. Tom 2.
e.lanbook.com/book/

07521 OnekTpuuectBo. KosebaHuss W BomHBL. BomHoBas

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3oeamesetl.

orntuka: yuebHoe Tmiocobue s By3oB / U. B.
CagesnbeB. - 9-e u3f., crep. - CankT-IletepOypr: JlaHs,
2026. - 464 c. - ISBN 978-5-507-54344-1.

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

Pescum docmyna: ons

CagesnpeB, 1. B. Kypc obweit ¢usuku. B 3 Tomax.
Towm 3. KBaHnToBas ontrka. AToMHasi pusrka. Pusnka
TBepgoro Tena. dwusvka aTOMHOro fAApa U
3/IeMEeHTapHBIX YacTUI]. yuyeOHMK s By3oB / U. B.

asmopuU308aHHbIX CaBenbeB. - 16-e u3p., crep. - Caskr-IleTepOypr:

nosb3oeameset. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.

https://

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

catalog/product/ nocobue ans By3oB: B 5 tomax Tom 1: MexaHuka /

470189 CuByxun [.B., - 6-e wu3g., crep. - Mocksa:

Pesicum 0ocmyna: oas | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-

a8mopu308aHHBIX 1512-4.

nosb3oeamesetl.

https://

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

catalog/product/ nocobue pans By3oB: B 5 Tomax Tom @ 2:

470190 TepMouHaMyKa ¥ Moseky/spHas gusnka / CUBYXUH

Pestcum docmyna: oasa | A.B., - 6-e usg., crep. - MockBa: ®PU3MATIINUT,

aemopu3068aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.

nosb3oeamesetl.

https://

znanium.com/ NpopoB, U. E. Mexanvka. OCHOBHbIE 3aKOHBI:

catalog/document?

o yuebHoe mocobuwe / WM. E. Wpopmos. - 17-e wusg. -

fe;izggg;myna' s Mockga: Jlabopatopus 3Hanui, 2025. - 312 c. - ISBN
' 978-5-93208-519-6.

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ CuyxuH, [I. B. O6umii Kypc ¢wusuku: YueGHOe

catalog/product/ nocobue zi71s1 By30B: B 5 Tomax Towm 3: DnekTpruecTBo

549781 / CuByxun [.B., - 6-e wu3gp., crep. - Mocksa:

Pesicum 0ocmyna: oas | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-

asmopu308aHHbIX 1643-5.

nosab3ogamesetl.



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

https://

znanium.com/

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

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

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

aemopu308aHHbIX

nosab3ogamesetl.

https://

Znanium.com/ WNpopos, WN. E. DOnekrpomarHetusm. OCHOBHbIE

catalog/document? .

) 3aKoHbI: yueOHoe mocobue / Y. E. Vipozos. - 14-e u3g,.

id=470883 o

p 3 ‘3 - Mockga: Jlaboparopusi 3Hanuii, 2025. - 322 c. -
eacum cocmyna: 01| 1gpN 978-5-93208-520-2.

aemopu308aHHbIX

nosb3ogamesneltl.

https://

Znanium.com/ Wpogos, U. E. KBantoBas ¢u3uka. OCHOBHbIE 3aKOHBI:

catalog/document? 6 6 )
id=470861 yuebHoe ntocobue / U. E. lpozoB. - 9-e usg. - Mocksa:

; 3 3 Jlabopatopust 3Hanwii, 2025. - 261 c. - ISBN 978-5-
edxcum docmyna: 0 93208-517-2.

asmopu308aHHbIX

nosab3ogamesetl.

https:/

Znanium.com/ Upomos, U. E. 3amaun mo obujeit ¢dusuke: yueGHOe

catalog/document?

{d=A76087 nocobue st Bysoe / U. E. Wpogos. - 17-e usg. -

;_ 3 3 Mocksa: Jlaboparopus 3HaHui, 2026. - 434 c. - ISBN
eoretm docmynd: G | 97g.5-93208-513-4.

aemopu308aHHbIX

nosb3ogamesneltl.

https://urait.ru/ CaszoHoB, A. b. SfpepHas ¢u3uka: yueOHUK /st

bcode/563653

Pesicum docmyna: s By30B / A. b. Ca30oHOB. - 2-e uU3[., UCIIP. U [OIL -

4emo UBOGGHHle. Mockga: N3parensctBo FOpaut, 2025. - 320 c. - ISBN

P - 978-5-534-11829-2.
nosb3osamesetl.
7. TlepeueHb 371eKTPOHHBIX 00pa30BaTeIbHBIX PeCYpPCOB
HH(bOPMaLMOHHO-Te/IeKOMMYHUKAIIMOHHOM ceTH «VIHTepHeT»
[TepeueHn 3/1eKTPOHHBIX obpa3oBaTe/IbHbIX pecypcoB HMH(OpMaLOHHO-

TeJIEKOMMYHHKAILIMOHHOH ceTH «VIHTepHeT», HeOoOXOAUMBIX [IJIi OCBOEHHS [JUCLUTUTUHBI
nipuBe/ieH B Tabuie 9.

Tabmua 9 — IlepeueHb 3/IeKTPOHHBIX 00pa3oBaTe/NbHBIX PecypcoB  HMH(OpPMALMOHHO-
TeJIeKOMMYHUKALIMOHHOM ceTu «VIHTepHeT»
URL azpec HavmeHnoBaHue

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

fiz?ka / 8oty WntepHeT-xypHan «Hosast Hayka». Pasgen ¢pusuka
O6pa3oBaresbHast r1aTopma «OTKpbITOE

https://openedu.ru/ P op P
obpa3oBaHue»

https://fizikaguap.ru/ O6pa3oBarenbHbIi pecypc Kadeaps! ¢pusuku 'Y ATl

https://lms.guap.ru CucTeMa AUCTaHIIMOHHOTO 00yueHus 'Y ATl



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
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTHI
8.1. [lepeueHbp mporpamMMHOro obecrieueHrsi, HCMOMb3yEMOr0 TIPU OCYILeCTBIeHUH
obpa3oBaresbHOTO TpoLjecca Mo JUCLUIIIHHE.
[TepeueHb UCII0/Ib3yeMOr0 MPOrpaMMHOT0 0becrnieueHysi pe/icTaBrieH B Tabmumre 10.

Tabmwmia 10 — ITepeueHb MPOrpaMMHOT0 00eCIIeUeHust

Ne /11 HaumMmeHoBaHue

OnekTpoHHasi nH(OPMaLMOHHO-00pa3oBaTesibHas cpefa 'Y ATl «HTerpupoBaHHast
cpena oOyuenusi»  (https://pro.guap.ru/) paspabortaHa coTpygHuKamu ['YAITI
1 (BBefeHa B 3KcrutyaTaluto npukaszom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeueHb
MoAyJei W WX (YHKLUOHAJbHOE Ha3HaueHWe M3/I0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdunanbHbli  caiT  obpa3oBaTenbHOM opraHusaluM B ceTu  «VIHTepHeT»
2 (https://guap.ru/), paspaboran corpyaHukamyd ['YAIl (BBe#€H B 3KCIUTyaTalio
[Mpukazom I'YAII ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (moroBop I'YAII, undopmaliiys o /vljeH3WW Tpe/JcTaB/ieHa
1o cchblke https://guap.ru/it/system/iso/po)

Microsoft Office (gorosop I'YAII, uHdbopMalusi 0 JWIE€H3UM TIpe/iCTaB/eHa TI0
ccblke https://guap.ru/it/system/iso/po)

5 Google Chrome (cBob6ozHO pacripocTtpaHsieMoe I10)

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

8.2. Ilepeuerb  WH(OPMALMOHHO-CTIIPABOYHBIX ~ CHCTEM,  HCIIOJb3YEMBIX  TIPH
OCyILeCTBIeEHUH 00pa30BaTeIbHOTO MPOLIeCca Mo AUCLUIUTHHE

[TepeueHb HKCMO/IB3YeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPE/CTAaBIe€H B
Tabnve 11.

Tabsuija 11— [TepeueHb HHGOPMAI[MOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmeHoBaHue

OnekTpoHHBIN KaTasmor oubmoreku I'YAII ¢ moctynmom K 6ase TOTHOTEKCTOBBIX

1 usganuii (https://lib.guap.ru), gocTymn yepe3 TMUHBINA KaOMHET unTaTesIsi OMOIMOTEKH
I'YAIl
Hayunasi asnektponHas Oubsmoreka «eLIBRARY» (https://elibrary.ru/), mocrtym

2 yepe3 JIMUHBIA KaOuHeT uuTarens Oubmmoreku ['YAII, a takke mo IP -aapecam
I'YAIl

3 9BC «Jlanb» (https://e.lanbook.com/), gocTym uepe3 JWUHBIA KaOWHET uuTaTess
oubmoteku ['YAII a Takxke 1o IP -agpecam I'YATT

4 9BC KoHcopimyMa aspokocmuueckux By30B Poccuu (http://elsau.ru/ suai), goctyrm
o IP-aspecam I'YAII

5 OBC Znanium (https://znanium.ru/), goCTym uepe3 JMUYHBIA KaOWHET uYMTaTesst
6ubmoteku ['YATI, a Taxke 1o IP -agpecam ['Y ATl

5 O6pa3oBarenbHasi mnardpopma «HOpait» (https:/urait.ru/), JOCTyI uepe3 JIAYHBIM
KabuHeT unTaTesnss oubmmoreku ['Y AT, a Takxke 1o IP -agpecam I'YAII

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

CBOOOJHBIN OCTYTI




9. MartepuanbHO-TeXHUYeCKasi 6a3a

CoctaB  MaTepHa/bHO-TEXHMUYECKOW 0a3bl, HeOoOXOAWMOW /sl  OCYILeCTBIEHUS

obpa3oBaTe/TbHOTO TIPOLIecca 1Mo JUCIUIIIMHE, TIPe/ICTaB/eH B Tabmiel2.

Tabsuija 12 — CoctaB MaTepra/ibHO-TeXHUUECKOM 6a3bl

Ne
/11

HaumeHoBaHMe COCTaBHOM YacTH
MaTepraibHO-TeXHUUeCKOW 6a3bl

Howmep ayguropuu

YuebHast ayguTOpus [jis 3aHSATHH JIEKI[MOHHOTO THIIA,
nabOpaTOPHBIX  3aHSTHM, 3aHATHM CEMHUHApCKOTO TWIIA,
TPYNMOBBIX U WHWBUAYAJbHBIX KOHCYJbTALIUM, TEKYIIero
KOHTPOJISL Y IPOMEXXYTOUYHOM aTTeCcTal1u.

OcHaleHue: CrieliMaJM3upoBaHHasi Me0esb; TeXHUYeCcKue
cpezicTBa 00yUeHwMs, Cy>Kallye JJisl IpeACTaB/ieHnst yaeOHOM
vH(opMaLuu GfoN1 81 (007 ayUTOPHUY; nabopaTopHoe
obopygoBaHue (KOMIUIEKT TpPUOOpPOB it (pU3HUECKUX
v3MepeHu (371eKTPOHHBIN 3aBOZ, D/1bBpo Bporyias);
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,
ayautopusi Ne31-046

YuebHast ayfuTOpUsi AJIs1 TMPAKTUUYECKUX 3aHATUM, 3aHATHM
CeMUHApCKOT0 THIa, 1ab0paTOPHBIX 3aHSATUM, TPYMIIOBLIX U
VH/UBHU/YalbHBIX KOHCYJIbTAL[UM, TEKYL[ero KOHTPOJS W
MPOMEXXYTOUHOM aTTeCTalvu.

OcHallleHYe: CrieL{MaJu3vpoBaHHass Mebesb; TeXHUUecKHe
cpencTBa 00yYeHus1, Cy>Kallye /Jis TIpeJiCTaB/ieHnst yueOHOoU
nHdopMalid  OOMBIION  ayAUTOPUU; naboparopHoe
obopygoBaHre (KOMIUIEKT TIpUOOpPOB Ayisi  (pu3MUecKux
H3MepeHU (3/1eKTPOHHBIN 3aBOj, DMbBPO Bpoijnag);
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'acrenno, g. 15,
ayauropust Ne31-048

YuebHasi ayauTopusi [AJIs1 3aHATHHA JIEKIIMOHHOTO THIIA,
3aHATHN CeMHHapPCKOT0 THIIA, TPYTIOBBIX u
VH/IVUBHU/YalbHBIX KOHCYJIbTAL[i, TEKYIero KOHTPOJS |
MPOMEXXYTOUHOM aTTeCTallvu.

OcHallleHue: crielidaan3upoBaHHas MebOesb; TeXHHUUecKue
cpefcTBa 00yueHus], Cay>Kalljfie [Jisi TIpeJiCTaB/ieHns1 yueOHON
vHbOopMaIun OosbITIoN ayJUTOpHH; Habop
JeMOHCTPAIJMOHHOTO 000PY/I0BaHUSI.

196135, r. CaHKT-
[Tetep6ypr, yi1.
I'acrenno, . 15,
ayauropust Ne32-01

YuebHast ayAuTOpHs [ TIPAaKTHUECKHUX 3aHATUN THIIA,
nabOpaTOPHBIX 3aHSATHM, 3aHATHH CEMHUHAPCKOTO THIIA,
TPYIIOBLIX W WHAWBUAYA/IbHBIX KOHCYJ/bTAlUi, TEKYIlero
KOHTPOJISI ¥ IPOME)XKYTOUHOM aTTeCcTalu.

OcHaieHye: CrielMaJu3dpoBaHHass Me0eslb; TeXHHUeCKHe
cpezicTBa 00yUeHus1, CTy>Kallye /JIs TIpe/iCTaB/IeHnst yueOHOU
vHbopMaLn 0O0JIBIIION ayIUTOpUY; nabopaTopHoe
obopyzoBaHre (MOAy/IbHBIE J1aOOPATOPHLIE YCTAHOBKH TIO
snekTpoMaraetusmy: ®I1O — 03, ®IID — 07, PII3 — 05, PIID
— 08, ®I1D — 11, ®II3 — 12, PII3 — 04 (OO0 «MHTOC» T.

196135, r. CaHKT-
[TeTepOypr, yiI.
I'acrenno, . 15,
ayauropus Ne32-04




MockBa); MHKPOCHCTEMBI; JjiabopaTopHble  paboThl 110
Bo/HOBOM onTuke: 1. bunpusma @Ppenens, 2. Konbla
HreroToHa, 3. Judpakius maockux BojiH, 4. [IudpakiyoHHas
peuietka, 5. [Tongpusanus ceera, 6. Onpejenenue AjIMH BOJIH
CTIeKTpaJIbHBIX JIMHWN; 1abopaTopHbii cteHg MT3-OM-TI-I10
(OO0 «ITpodobpazosanue» r. KazaHn)).

YyeGHast ayJUTOPHS /1/1s1 TaOOpaTOPHBIX 3aHATHM.

OcHalleHre: crielManu3vpoBaHHasi Mebesib; TeXHUUeCKHe
cpezicTBa 00yueHus1, C/Ty)Kallfe [jis TIpeACTaB/ieHns: yuebHoH
vHbopMalid  OOJBIIION  ayAUTOPUM; naboparopHoe
obopyoBaHre (MOAYyJ/bHBIE abOpaTOpHbIE YCTAaHOBKH TIO
anektpoMarHetusmy: PIIO — 03, PIIO - 07, PIIO — 05,
5 | ®II3 - 08, ®I1I3 — 11, PIID — 12, PII3 — 04 (OO0 «MHTOC»
r. MockBa); MHKpPOCHCTeMBI; jabopaTtopHblie pabOThI IO
Bo/HOBOM onTuke: 1. bunpusma ®penens, 2. Kosbla
HeioroHa, 3. Audpakuys miockux BoiH, 4. AudpakiyoHHas
pewuetka, 5. [Tonsipusauus ceta, 6. OrnpegeneHye AJIMH BOJH
CTIeKTPAJIbHBIX JIMHUH; TabopaTopHbiid cteHa U T3-OM-II-TT0

(OO0 «IIpodobpasoBanue» r. Kazanb)).

196135, r. CaHKT-
[TetepOypr, yii.
I'actenno, a. 15,
ayauropus Ne32-06

YuebHast  ayauropus A8 TPAaKTUYECKUX  3aHSTHH,
nabopaToOpHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYMIIOBBIX U WHAWBUAYATbHBIX KOHCYJ/IbTAllUi, TeKYIero
KOHTDOJISI ¥ TPOMEXXYTOUHOM aTTeCTaruu.

OcHalljeHre: CriendaaM3MpoBaHHas  Mebesb; TexHuueckue | 196135, r. CaHKT-
cpeAcTBa 00yYeHus1, Cy>Kallye /Jisi TIpe/iCTaB/ieHnst yueOHOM [TerepOypr, yi1.
uHbopmaiy  Gosbliol  ayauTopuM;  J1aboparopHoe | acteso, a. 15,
obopynoBanue (maboparopueiii komruieke JIKK-2M Ne36 u | ayautopus Ne32-05.
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHbie CTeHzpbI V-
AYT-TIO, YUC-AB-/IP, YUC-AB-YCII-IIO (00O
[Tpodobpasosanue, r. Kasann); ycraHoBku PITK — 03, PITK —
05, ®IIK — 10 (HIIIT «YuebHast TeXHUKa», T. MOCKBA)).

YueOHast ayquTOpHs 1151 1TaO0paTOPHBIX 3aHITHH.
OcHaleHue: CrieliaJM3upoBaHHasi Me0esb; TeXHUYecKue
cpezcTBa 00yueHws, Cly)Katiue Ans NpefjCTaB/eHns yuebHOH 196135, . CaHKT-
uHpopMary  OOJIBIION  ayJUTOPUH; nabopaTopHoe
7 | obopyzmoBanue (y1abopatopHbiii Komruieke JIKK-2M Ne36 u
Ne37 (HTL], «Bnaauc», . MockBa); 1abopaTtopHbie cTeHAbI V-
AUT-TIO, YWC-AB-TIP, YUC-AB-YCII-TIO (00O | 2yAuTopus Ne32-03.
[Tpodobpa3osanue, r. Kaszans); ycraHoBku @ITK — 03, OIIK —
05, ®IIK — 10 (HIII «YuebHast TeXxHHUKa», T. MOCKBA)).

[TeTepOypr, yii.
I'acrenno, g. 15,

10. OueHouHBIe Cpe/CTBa /151 NPOBe/|eHKsI TPOMEXXYTOUHOM aTTecTal[uu
10.1. CocTtaB OLIEHOYHBIX CpeJACTB/JSI TPOBeJeHUs TPOMEXYTOUHOW aTTecTalyu
00yuaroIIUXCs 10 AUCLUTUIMHE MPUBeIeH B Tabsuie 13.
Tabsmmija 13 — CocTaB OLEHOUHBIX CPeJCTB /ISl MPOBeeHKs] IPOMEKYTOUHOM aTTeCTal[iu

BI/I,Z[ HPOMe)KYTOqHOﬁ dTTeCTalju1 Hepequb OLIEHOYHBIX CpeCTB

CnmCoK BOIIPOCOB K 3K3aMeHY;
OK3aMeHallMOHHbIe OuieTh*;
3azauy;

TecTsl.

JK3aMeH




Crucox BOIIPOCOB;
OuddepeHLIMpOBaHHBIN 3aUéT TecTsr;
3ajjauu.

TpumeuaHue: *3Kk3ameHayuoHHble busembl hopmupyomes Ha 0OCHoge 8onpocoe u 3aday mabauybi 15.

10.2. B KauecTBe KpUTepUeB OLIEHKM YpPOBHS C(HOPMHUPOBAHHOCTH (OCBOEHUS)
KOMITETeHIIMH 00yJaroLMUCs TIPUMeHsieTcs1 5-0aibHasi IIKajaa OLIeHKH CPOPMHUPOBAHHOCTU
KOMITeTeHIUi, KoTopasi TiprBesieHa B Tabimie 14. B TeueHne cemecTpa MOXKET MCIIO/Ib30BaThCs
100-6anmpHast  IKajsa  MOAYJ/ILHO-DEMTUHTOBOM  CUCTeMbl — YHUBEpPCUTETa,  TpaBH/Ia
VICII0J/Ib30BaHUSI KOTOPOW, YCTaHOBJIEHbI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'YAIL
Tabsmiia 14 —KpuTepuu o1ieHKH YPOBHsI COOPMUPOBAHHOCTH KOMITETEHIIH

OLleHKa KOMITEeTeHLIU

5-0a/UTbHast LKA XapakTeprcTHKa Ch)OPMUPOBAHHBIX KOMITETEHLII

OOyuarormics:

— r/1y6OKO ¥ BCECTOPOHHE YCBOW/I TIPOrPaMMHBIN MaTepHar;

— YBepeHHO, JIOTUYHO, TIOC/IeZJ0BaTeIbHO ¥ TPaMOTHO €r0 M3/1araer;

— OMUpasiCh Ha 3HAHUS OCHOBHOW U JIOTOJIHUTE/ILHOMW JIUTEpaTyphl,
TECHO CBSI3bIBAeT YCBOEHHbIE HAYUHbIE MOJIOXKEHHsI C MPaKTUUeCKON

«OT/IMYHO»
JleATe/IbHOCTLIO HallpaB/IeHUs;
— yMeJi0 000CHOBLIBAET ¥ apryMeHTUPYeT BbIJBUraeMble UM U/IEH;
— JleflaeT BLIBO/BI U 0600I1eHus;
— CBOBO/IHO B/IaJIeeT CUCTEMOM CIe[UaJi3uPOBAaHHBIX TIOHATHH.
— MPaBU/IBLHO BeINOMHUI 0T 90% 10 100% TeCTOBLIX 3a[aHuii .
Ob6yuatorumicst:
— TBEP/0 YCBOWJI IPOrPaMMHBIN MaTepyasl, FPaMOTHO U T10 CYLeCTBY
W3/1araeT ero, OrMpasiCh Ha 3HaHKUsI OCHOBHOM JIMTEPATYphI;
— He JIONYCKAaeT CYIeCTBeHHBIX HETOYHOCTEH;
— YBA3BIBAET YCBOEHHBIE 3HAHUA C IPAKTUUYECKOH [eATeIbHOCThIO
«XOpOLLIO» .
HarpaBJ/IeHus;
— apryMeHTHUpPYeT HayuHbIe MOJI0KEHHS;
— ZieslaeT BBIBOZIBI M 0000IIIeHNSsT;
— B/IaJIeeT CUCTeMOM CIeLdaIn3upPOBAHHbIX MTOHSATHIA.
— MIPaBU/ILHO BLINOIHUI 0T 70% 10 89% TeCTOBLIX 3aJaHUM .
— 00yyYaroIMiCs YCBOM/T TOJILKO OCHOBHOM MPOrpaMMHBIM MaTepual,
0 CYIIeCTBY W3/laraeT ero, OMUpasCh Ha 3HAHMUs TOJLKO OCHOBHOM
JIATEpaTyphbI;
— JIOIYyCKaeT HeCyL|eCTBeHHbIE OIIMOKU U HETOUHOCTH;
— WCIILITHIBAET 3aTPyJHEHHUs B IMPAKTUYECKOM IPUMEHEHUM 3HaHU
«yHOBJIETBOPHUTE/IbHO»

HarpaB/IeHHus;
— 1a60 apryMeHTHpyeT HayuHbIe IT0JI0KEeHHS;

— 3aTpyAHAETCA B (POPMYIMPOBAHUH BLIBOZOB 1 0000IIeHHIA;

— YaCTUYHO B/IAZIeeT CUCTeMOM CIeLMaIM3UpPOBAHHbIX [TOHATHIA.
— MPABUJILHO BBIMOIHKAA 0T 51% 110 69% TeCTOBLIX 3aJaHUN .

— 00yyYaroluiicss He YCBOW/I 3HAUWUTEJLHOW YaCTH TPOTrPAMMHOIO
Marepuaria;
— [IOTIyCKaeT  CyIl[eCTBeHHble  OLIMOKM U  HETOYHOCTH  TpH
«HEYZIOB/IETBOPUTE/IBHO | PACCMOTPEHHH MPo0/ieM B KOHKPETHOM HarpaBJ/ieHNY;
» — WCTIBIThIBAeT TPYAHOCTHU B MPAaKTAUUECKOM NMPUMEHEeHHUH 3HaHUM;
— He MOXXeT apryMeHTHPOBaTh Hay4UHbIe TT0JI0KEeHUS;
— He (hopMyJIUpYyeT BLIBOZOB U 000011[eHU.
— NPABUJILHO BBITOIHUII MeHee 51% TeCTOBbIX 3aaHuil .

Ipumeuanue: “no pewenuto kagedpbl NPOYEeHM NPABUABbHO BbINOAHEHHbIX Mecmosblix 3a0aHull Mosicem
OblMb U3IMEHEH.

10.3. TurnoBble KOHTPO/IbHBIE 3aZJAHUS UM UHbIE MaTepHasIbl.
Bompocs! (3aziaun) aj1s 9K3aMeHa Tpe/icTaB/ieHbl B Tabsuie 15.



Tabmwia 15 — Boripock! (3a1aum) /i71st 3K3aMeHa

No Koz

n [TepeyeHb BOMPOCOB /1J1s1 3K3aMeHa VIHJVKaTOp
a

1 | HasoBute npegMeT u3yuyeHuss KUHEMaTUKHU. OIIK-1.3.1

2 | [aviTe omnpefiesieHrie MaTepUaJbHONW TOUKHU. OIIK-1.3.1

3 YTo MOXKHO CKa3aTh 00 YCKOPEHHHU UYaCTUIIbI a, C/IU TIPU ee JIBIKEHUH: OIMK-1.Y 1
a) BEKTOpP CKOPOCTH YaCTHI[bl V=const; 6) MO/yJ/ib CKOPOCTH v=const? T

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.

Haiizute CBsA3b MeXXJy JIMHENHON W YI7I0BOM CKOPOCTbIO MaTepua/bHOMN

6 OIlK-1.¥.1
TOUKH.

v B uém cxoACTBO M pasnuuuve MeXX[y pPaBHOMEPHBIM MPSMOIUHENHBIM OIK-1.B.1
JIBIDKEHWEeM U paBHOMEPHBIM /IBDKEHUEM 110 OKPY>KHOCTH? o

8 | Chopmynupyiite niepBbiii 3akoH Hbl0TOHa. OIIK-1.3.1

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

KamMeHb /1©XXUT Ha JIHe COCyja, MOJIHOCTBIO TIOTPYKEHHBIN B BoAy. Kak

10 | usmeHUTCA Cu/a JaB/IeHUs KaMHs Ha [IHO, ec/id CBepXy Ha/muTh KepocuH | OIIK-1.B.1
(KepoCHH He cMellMBaeTcsi ¢ BoJoi)? OBGoCHYyHTe CBOM OTBET.
[IpuBeguTe mpuMep, WIUTIOCTPUPYIOIIUM [JEeUCTBUE TPEeThero 3akoHa

11 OIlK-1.¥.1
HbroToHa.

12 HasoBute, Kakoii 13 3akOHOB Kersiepa ycTaHaBaMBaeT Qopmy OTTK-1.3.1
TPaeKTOPUH IJIaHeT.

OueHuTe 3aBUCMMOCTb CHUJ/Ibl BCEMMPHOTO TSTOTEHUS] OT MacChl
B3aMMO/IEHICTBYIOIINX TeJl U pacCTOSIHUA Mexny HuMu. OOocHy#Te, Kak

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

14 | [laiiTe ompezesieHHe UMITy/bCa Tesla KakK hr3nuecKou BeJIMUUHBI. OIIK-1.3.1

15 CdopmynupyiiTe, NIpy KakKMX yC/IOBUSIX BBIMOTHSETCS 3aKOH COXpaHEHUsI OIMK-1.3.1
HMMITYJ/IbCa.

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

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

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

19 | [laiite orpesiesieHre pabOThI KakK (hDHM3UUeCKON 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 HeHarpykeHHbii? O6ocHyiire cBoit | OIIK-1.B.1
OTBeT.

2 OOmBsicHUTe, TOUEMY I[€HTPOCTPEMUTe/bHAsl CHla TIPM BpAIlleHUH 110 OIK-1.Y 1
OKDPY>KHOCTH He IMPOU3BOJUT PabOTHI. T
Teso ABWXKETCS Tak, UTO IMyTH, MPOXOAMMbIe UM 3a JHOOble paBHbBIE

23 | IpOMEeXYTKU BpeMeHH, M0C/IeoBaTe/IbHO yYBeauuuBaroTcs Ha oguy u Ty | OIIK-1.Y.1

JKeé BEJIMUMHY. SABnsieTcs 1y 3TO JABH)KeHHe paBHDyCKOPEHHBIM?




OOBsicHUTe, B 4eM COCTOMT pa3/iuure MeXK1y KOHCEepPBATUBHBIMU U

24 OIIK-1.B.1
HEKOHCepBaTUBHBbIMU CUJIAMU.

25 | [aviTe omnpejiesieHWe NOTeHI[MaAbHOM 3Hepryuy. OT yero oHa 3aBUCHUT? OIlK-1.3.1

6 CdopmynupyiiTe  3aKOH  COXpaHeHHsT  MeXaHWYeCKOW  SHEepruu. OIK-1.3.1
[TpuBesrTe IpUMep BBINIOJIHEHUS] 3aKOHA COXPaHeHUs] SHEPTUH.

97 B ueMm oTiruMe rpaduka myTv OoT rpaduka 3aBUCUMOCTH KOOPAUHATHI OT OMMK-1.Y 1
BpeMeHH MPU PaBHOMEPHOM NPSIMOJIMHEMHOM [IBUKEHUM? o
[TokakuTe Ha MpUMepe TOHKOro CTepxkHs AyivHOM 20 cMm u maccou 30 T,

9g | KaK MpHMEHseTcs Teopema [ITeiiHepa A/ pacueTa MOMEHTa WHEpPLIU OIMK-1.B.1
Tes MPU MepeHoce OCHU BpallleHHsl C CepeJiMHbl CTep)KHSI Ha OZUH U3 ero
KOHL[OB.

729 HazoBute ¢(opmyny, MO KOTOpPOMl BBIUMC/ISETCS MOMEHT UMITyJIbca OITK-1.3.1
abCoJIIOTHO TBEPJOro TeJa.

Kak BbIuMCisieTcsi KWHETHYeCKass JHePrus BpalleHus abCoI0THO

30 | TBepmoro Tena? CpaBHuTe C dopmyson nsi KuHeTHueckoi sHeprum | OITK-1.B.1
MOCTYNATe/IbHOTO IBUKEHUSI.

31 | CopmynupyiiTe iBa MOCTyJj1aTa TEOPUM OTHOCUTeNbHOCTH DuHIITeHa. | OITK-1.3.1
Kak u3MeHHUTCs X0/ UaCOB Ha KOCMUYEeCKOM KopabJie, eC/id OH JBYKETCS

3 | € OKOJIOCBETOBOM CKOPOCTHIO OTHOCHTeNbHO HabmrozaTtenss Ha 3emie? OINK-1B.1
Kakue wuacel OyayT UWATH Me[jieHHee C TOYKHM 3DeHUs 3eMHOTO o
HabrogaTens?

Kak u3MeHMTCs mepuo/; KosiebaHuii MaTeMaTUyecKoro MasiTHHKa, eciii

33 | ero gyimHy yBenuuuTh B 4 pasa? [loscHure, oT Kakux BeamuuH 3aBucur | OIIK-1.Y.1
Nepuo/, MasTHHKA.

CaenaiiTe BBIBOJ 110 BOTIPOCY: KakK Oy/IeT U3MEHSThCS X0/ MassTHUKOBBIX
YacoB MpY HACTYIUIEHUMM JIeTHUX J>KapKUX [HeW [0 CPaBHEHUID C

34 | XO/IOAHBIMY 3UMHUMU [JHAMM, €C/IA Yachkl ycTaHoB/IeHbl B HeyTerieHHOM | OITK-1.B.1
NoMellleHUM (CTep)KeHb MasiTHUKa MeTal/IMuecKuidl)? ApryMeHTHpYHTe
CBOM OTBeET.

35 | Kak cBsi3aHa 3Heprusi rapMOHHUYeCKHX KojiebaHu ¢ MX aMIUTATY/101? OIlK-1.¥.1

36 | ChopmynmupyiiTe onpeeseHre BOJIHBIL. OIIK-1.3.1

37 OObsicHUTe  pasuuue MeXIy TpOJOJbHBIMH U  TOTepPeuHbIMU OIMK-1.Y 1
MeXaHUYeCKHMHU BOJIHAMU.

38 | 3anmimTe ypaBHeHHe Oeryirei BOIHbI. OIlK-1.3.1

39 | Ha3oBure, ueMy paBHa Cpe/iHsisi 00beMHasi TJIOTHOCTh SHEPTHUU BOJTHBI. OIlK-1.3.1
VicTouHMK 3BYKa HETIOZBI)KEH, a Habsrozarenb yaansgercs otT Hero. Kak

40 | U3MeHUTCS BOCIPUHMMaemasl 4acToTa 3ByKa: yBeauuuTcs, yMeHsluutcs | OINK-1.B.1
WM ocTaHeTcs npexkHen? [Touemy?

41 | Chopmynupyiite npuHuun ['oireHca. OIIK-1.3.1

42 | Ha3oBuTe ompe/iesieHre nHTephepeHIMU BOJH. OIIK-1.3.1

43 C(bopMéanpyf/iTe, YTO Ha3bIBaeTCs CTosiueit BoyiHOM. [IpuBeauTe ripumep OIK-1.Y 1
CTOSTUeM BOJIHBI.

44 | Yto n3yuaeT 3/IeKTPOCTaTUKA? OIlK-1.3.1

45 | [aliTe onipejeseHre TOYEYHOTO 3apsijia. OIlK-1.3.1

46 Kak wu3MeHMTCS cula B3aUMOJEUCTBUSL [BYX 3JIEKTPOHOB, €C/IU OIMK-1.Y 1
pacCTosiHUE MeXK1y HUMH YBeTMuuThb B 3 pa3a? ObocHykTe Baill oTBeT.
[Tpoananu3upyiite, KaKyr paboTy COBepIliaeT 371eKTPOCTaTUUeCcKoe ToJie

47 | mpoToHa B aToMme BOZOpO/ia MpH IMOJTHOM obopore 3sekTpoHa BOkpyr | OITK-1.B.1
HEro.

48 Kak B3aMMHO OpHeHTHMpPOBaHbl CUIOBblE JIMHUU U 3KBUIIOTEHLMA/IbHbIE OIMK-1.3.1

TIOBEPXHOCTU?




49 | UTto Ha3bIBaeTCA JIEKTPUYECKUM JIUTIONIEM? OIIK-1.3.1
50 | Kakue BellleCcTBa Ha3bIBaKOT ANJIEKTPUKAMU? OIlK-1.3.1
51 OOBsicHUTe ~ pa3uuve  MeXAy TOMSPHBIMA U HETOJSPHbIMU OMK-1.Y 1
JIA371eKTPUKAMH.
[Tnockuii KOHJeHCaTOp 3apsbkeH [0 HeKOTOPOro HampsbKeHus |
gy | OTK/IIOUEH OT MCTOUHMKA TOKA. Byger 11 u3MeHATHCS HarpspkKeHue Ha OIK-1.B.1
KOH/IeHCaTope, eCc/iM pa3/BUraTth ero IyacTuHbl? Kakue mnpeBpaieHus
SHEepPIruu NPOUCXOJSAT NPU ITOM?
CpenaiiTe  BbIBOZI, KaK H3MEHUTCS  37€KTPOEMKOCTb  TJIOCKOTO
53 | KoHZeHcaTOopa C KBaJpaTHbIMM IUlACTUHamy, ecad U3 3Tux InactuH | OIIK-1.B.1
BbIpe3aTh KPYTHU C AMaMeTPOM, PaBHbIM CTOPOHE KBaJpara.
OueHuTe CUTyalMIO: /1Ba KOHJeHCAaTopa O04uHaKoBoM eMKOCTh 200 MKD
54 | coepuHeHbl mapasienbHo. Kak usmeHurcsi ux obias emkocTb, eciu | OINK-1.B.1
Ccoe/IMHEHHWe 3aMeHHUTh Ha MoC/ie/loBaTe/IbHOe?
55 [ToueMy /NMHUM HaMpsHKEHHOCTH 3JIEKTPOCTAaTUUeCKOTO TIONs BOJM3U OIK-1B.1
TTOBEPXHOCTY NIPOBO/IHMKA MTepIeH/IMKYJISIPHbI 3TOM TOBEPXHOCTU? o
56 | [laiiTe oripesiesieHre 371eKTPUUECKOr0 TOKa. OIlK-1.3.1
57 | Chopmyaupyiite 3akoH OMa /17151 yuacTKa Lieru. OIIK-1.3.1
[lBa OOVWHAKOBBIX MO MOAY/IK 3apsifia HaxoAATCI Ha HEKOTOPOM
cg | PACCTOSHUH. KeK 3MEHHTCS HAMPSHKEHHOCTb 3/1eKTPUUECKOTO MO B | e 1 v/ 4
TOUKe, Jie)Kallleld rocepeiuHe MeKy HUMU, eC/IU 3apsi/ibl OHOMMEHHBIE;
pasHouMeHHbIe? [losicHUTe OTBeT.
59 KakoB ¢u3nueckrii CMbICI TIOTeHLMana 3/1eKTPOCTaTUYecKoro MoJis U OIK-1.B.1

Pd3HOCTHU l'IOTeHL[I/IaJIOB?

Bornpocsr (3agaun) asist 3aueta / audd. 3auera ripecTaBieHbl B Tabauiie 16.

Tabmwmiia 16 — Boripockl (3a1aum) st 3aueta / audd. 3auera

Ne Kopg
[TepeueHs BoripocoB Jjist Audd. 3aueta
n/n UHUKaTOpa
1 | laiiTe oripefiesieHe MarHUTHOM UHAYKLIMU. OIlK-1.3.1
2 | Chopmynupyiite 3akoH buo-CaBapa-Jlamniaca. OIIK-1.3.1
3 | Kakum ob6pa3oM oripe/iesisieTcsi HarpaB/ieHre CHiibl Amrepa? OIIK-1.3.1
OOBsicCHUTe, KaK U3MEHUTCS BeJIMUMHA MarHUTHOW MHAYKIWU B LIEHTPe
4 | KPYTOBOTO BUTKA C TOKOM, eC/IM PAajHyC BUTKA YBE/IMUMTL B 2 pasa, a OIMK-1.Y 1
CUIy TOKa yMeHbIIUTh B 4 pa3a. O60cHy#Te CBOI OTBeT, OMMpasich Ha o
3ak0oH buo-CaBapa-Jlaniaca.
OOmbsicHuTe, Kak Hanmuuve (HeppOMarHUTHOTO Cep/leYHWKa BHYTPU
g | CO/EHOWJA B/MSET Ha BeUUMHY MarHMTHOW WHAYKLMU Ha €ro OCH. OIMK-1.Y 1
Kakue mnapameTpbl cosieHOWJa W Cep/leYHMKa OMNpeJeNsioT UTOrOBYIO
BeMuuHy 1ossi? OO0CHYHTe CBOM OTBeT.
Kak u3aMeHUTCA BelMuMHa MarHUTHOTO I10J11 HA OCU TOPOU/A, eC/U MpU
6 | HeM3MEeHHOU CHsie TOKa YABOWTH IJIOTHOCTH HaMOTKH? ObocHy#Te cBoii | OITK-1.B.1
OTBeT.
OneHuTe CUTyalMiO: B MarHUTHOE I0JIe C OGWUHAKOBBIMUA CKOPOCTSIMU
7 | BIeTaroT MPOTOH U 37€KTPOH. byayT u oTnmyaThes ux Tpaektopuu, u | OIIK-1.B.1
€CJIY /13, TO KaKUM 00pa3oM? ApryMeHTUPYHTe CBOM OTBeET.
3apsbKeHHasi 4acTULid [BWKeTCd B OJHOPOJHOM MAarHUTHOM IIOJIe.
[Tpoananu3upyiite, Kak uU3MeHUTCs cuia JlopeHia, [edCTByroLlas Ha
8 | uactuiy, eciv eé CKOpPOCTb yBeqWuuTb B 3 pasza, a uHaykuuwoo | OIIK-1.B.1

MarHUTHOTO TI0JiI YMEHBIIUTh B 2 pa3a. 3aBUCUT Jid cuja JlopeHiia oT
3HaKa 3apsija yacTuiipl? OOOCHYMTE CBOM OTBET.




9 | B uem cOCTOMT siBJieHUE 3JIEKTPOMAarHUTHOU UHAYKLIUU? OIIK-1.3.1
Ot kakux (PaktopoB 3aBucuMT OC UWHAYKIMU B KOJblle, KOTOpOe

10 | BeiHOCAT M3 MarHuTHOro nojs? Kak msmennrcs 3/1C, ecniv marautHe | OITK-1.Y.1
TIOTOK Yepe3 KOJIbI[0 0y1eT U3MeHSThCsS ObIcTpee?

11 | [daiiTe onpefesieHus: AriaMarHeTUKaM U IapamarHeTHKaM. OIIK-1.3.1

12 | Kakue BelllecTBa Ha3bIBalOTCs (peppOMarHeTUKaMu? OIIK-1.3.1

13 | Yro Ha3bIBalOT KOPLMTHUBHOM CUJION? OIIK-1.3.1
OT Kakux BeIMYMH 3aBUCUT SHEPrusi, 3araceHHas B KaTyllke

14 | unaykTUBHOCTU? Kak M3MeHMUTCs 3Ta 3Heprus npu ysennueHud cuisl | OIIK-1.Y.1
TOKa?

15 | YTo Ha3bIBaeTCsl 3/71eKTPOMarHUTHOM BOJIHOM? OIlK-1.3.1
Kak B3aMMHO OpWeHTHPOBaHbI B 3JIEKTPOMAarHUTHOM BOJIHE BEKTOPbI

16 | HamMpsPKEHHOCTH  3/IeKTPUUeCKOro TMoJisi, MarHuTHoW wuHAaykumu u | OITK-1.3.1
CKOPOCTH BOJIHBI?

17 | CchopmynupyiiTe 3aKOH OTPa)KeHHsl CBeTa. OIlK-1.3.1
[MpoaHanu3upyiite, B Kakoil U3 JBYX CpeJi CBeT JBM)KeTCs ObIcTpee — B

1g | dmaze (n = 2,42) wm Bozme (n = 1,33). OObsACHUTE, KaK IOKa3aTeslb OIK-1.B.1
TIpeJIOMJIEHUSI Cpefibl CBSI3aH CO CKOPOCTBIO PacIlipOCTpPaHeHHsl CBeTa B
Hell. OOOCHYHTe, B KAaKOU cpejie /I/TMHA BOJIHBI CBeTa OyZieT MeHblIle.

[Tpu KaKoOM yC/IOBMM OTPa’KeHHBIM U MPe/IOMJIEHHbIN JTyUM OKa3bIBarOTCS

19 | B3auMHO meprieHAUKY/IApHBIMU? Kak 3T0 cBA3aHO ¢ mnokasartenasmu | OITK-1.B.1
TIpeJIOMJIeHUsI cpef?

20 | YTo Ha3bIBalOT UHTepdepeHIMel cBeta? OIIK-1.3.1

27 Onuivre, B yeM pasauyue MeXy reoMeTpUYeckKom U ONTUUeCKOH OIMK-1.Y 1
Pa3sHOCTBIO X0/1a CBETOBBIX JIyUeH.

[MpeasioxkuTe TeopeTuueckoe 000CHOBaHWE HaMUMs PaJy’KHOW OKPaCKU

22 | y TOHKUX IUIEHOK (pa3/inToe Ha MOBEPXHOCTH BOAbI Macyio, mMblibHble | OITK-1.B.1
Ty3bIPU U T.I1.).

2 Uro Takoe Jucrepcusi cBeTa Kak siBiaeHue? IlpuBesure mnpumepsl OITK-1.3.1
Ha0/TI0/1eHNsT VCITEPCHH. "
OT Kakux (AKTOpPOB 3aBUCAT MaKCUMasbHbIM TIOPSIIOK CIIEeKTpa,

24 | KoTOpbIii MOXXHO Hab/ro/IaTh Ha AUbpakioHHOM peretke? Kak Bausitor | OTTK-1.B.1
J/TMHA BOJIHBI CBETA U NIePUOJ, PeIIeTKN?

75 UeMy paBHa pasHOCTb (pa3 [JBYX CBETOBBIX BOJIH, TPU KOTOPOU OITK-1.3.1
HabJTr0/1aeTCsi MUHUMYM UHTEHCUBHOCTU?

[Inockononsipu30BaHHbIM ~ CBET  MPOXOAMUT  Yepe3  aHaau3arop.
[TpoaHanu3upyiiTe, Kak 3aBUCUT UHTEHCUMBHOCTb IMPOLLE/IIero cBeTta OT

26 |yrma MexZAy IUIOCKOCTBIHO Iojsipy3anuy  rnagawoijero csera U | OIIK-1.Y.1
IJIOCKOCTBIO ~ aHanu3aropa. [Ipy  KakoM  yrjie  MHTEHCHUBHOCTb
yMeHbIUTCs BABoe? OBG0CHYMTe CBOM OTBET, UCTO/b3Ysl 3aKOH Masoca.

27 | Uto Takoe abCOJIFOTHO UepHOE TeJo? OIlK-1.3.1
Bo CKO/MBKO pa3 M3MEHUTCS NOTOK 3HeprMM OT HUTHU HaKa/luBaHUS

28 | mamribl, ecnM yABOUTH ee TemrepaTypy? O6ocHyiTe Bam otBet, | OITK-1.Y.1
onupasich Ha 3aKoH CtedaHa-bonbiiMaHa.

Pacrionoxure cnefyronje CrekTpaJbHble K/IacChl 3Be3J, B TMOpsJKe
BO3pacTaHust abCO/IOTHOM Temmeparypel: A — Oenble 3Be3gel, G —

29 | xentele, M — kpacHble, O — rony6sie. Vcrionb3yiite B otBeTe 3akoHbl | OTTK-1.B.1
u3nydeHuss abCoMOTHO uepHOro Tena. OOBSICHUTE TMOMYYEHHYIO
3aKOHOMEpPHOCTh M3MeHeHHUs L|BeTa.

30 | Uto Ha3bIBaeTcst BHeLIHUM (oTo3(hdeKTomM? OIlK-1.3.1




31

MokeT 1 BUAUMOe H3TyueHHe BbI3BaTh (HOTO3(h(dEKT B TUlacTUHE U3
MeTasuia, paboTa Bbixojla KOToporo paBHa 3.5 3B? O6ocHyiite cBoM
OTBeT.

OIIK-1.B.1

32

OObsicHUTe TIPUYMHY BO3HUKHOBEHHS] TODMO3HOTO PEeHTIeHOBCKOIrO
W3/1yYeHuUsl.

OIIK-1.3.1

33

OObsicHUTe, KaK 3Heprus (oTOHA CBsA3aHA C JJIMHOW CBETOBOWM BOJIHBI.
OO6ocCHYy¥Te Balll OTBET.

OIIK-1.3.1

34

OT KakuxX (PaKTOPOB 3aBUCUT H3MeHeHHWe [JTMHbI BOJIHBI (POTOHA TIpU
KOMITTOHOBCKOM  paccessHUM? B KakoM cjiyyae 53TO W3MeHeHue
MaKCHUMaJIbHO?

OIIK-1.B.1

35

Ornumure, YTo TpeACTaB/iseT coboii aToM B paMkKax mojend TomcoHa.
Kakuve 0CHOBHbIE He[JOCTaTKU JAHHOU MOJIeNn?

OIIK-1.3.1

36

AToM BOJOpOAA HAXOAWUTCS B OCHOBHOM COCTOSIHMM. Kakoul AjiviHbI
BOJIHBI W3/yueHHe MOXKeT WMCIYCTUTh AaHHbIM atom? OOOCHYyMTe Barl
OTBET, UCMOJIb3Ys MOCTY/1aThl bopa.

OIIK-1.B.1

37

B uem coctout runoresa jie bporinsa?

OIIK-1.3.1

38

OOmbsicHUTE, TIPU KAaKUX YCJIOBUSX MUKPOYACTHILIbI TTPOSIBIISIFOT BOJTHOBBIE
cBoricTBa. [IpuBeuTe mpuMepsl, IOATBEP K/Jarollie BOJIHOBbIE CBOKMCTBA
YaCTHLL.

OIIK-1.3.1

39

ByseT 1M TpOSIB/IATH BOJIHOBBIE CBOWMCTBA (DyTOO/MBHBIA MY TIpU
TrornajZilaHuM B BOpOTa IMPUHOM 7 M, ecu Macca Msiua 400 r., a CKOpoCThb
- 100 km/u? OTBeT 0OOCHOBATb.

OIIK-1.¥Y.1

40

KakoB h13nueckuii CMbIC/T BOTHOBOW (PYHKIUH?

OIIK-1.3.1

41

B uyem omiMuve CTaMOHApHOTO U HECTAaLWMOHAPHOIO YpaBHEHHUS
[IIpénunrepa?

OIIK-1.3.1

42

OObsicHUTe, KaK COOTHOIIIEHWe HeompeaenéHHOCTel ['eitseHbepra fyis
SHEPTMM W BpPEMEHH CBSI3aHO CO BpEeMEHeM J>KHU3HH KBAaHTOBOTO
COCTOSIHUSI.

OIIK-1.B.1

43

['me B OHOMEPHOU TMOTEHIMATBHON siMe C OECKOHEeUHBIMH CTeHKaMU
Haubosee BEPOSITHO OOHAPY)KUTb ~MHMKPOYACTHIy B  OCHOBHOM
cocTossHUM? I'1e BepOSITHOCTh ee 0OHAPY KeHHUsI paBHA HYJTIO?

OIIK-1.B.1

44

Kak 3aBuCHT pAjiMHa BOJIHBI Jle Bpoiiii oT Macckl 4YacTULbl TpU
OIMHAKOBBIX CKOPOCTAX? Y KakKOM UaCTHLbl BOJIHOBbIE CBOWCTBA
BBID@)KEHBI 3aMeTHee: y 60/iee MAaCCUBHOMW W/IW Y MeHee MaCCUBHOM?

OIIK-1.¥.1

45

KakuMm 00pa3oM SHeprusi «HyJeBbIX Ko/iebaHWi»  KBAHTOBOTO
rapMOHHUYECKOTO  OCLWIIATOpAa  CBSi3aHa  C  COOTHOLIEHWEM
Heoripe/ieieHHocTel ['elizeHOepra?

OIIK-1.B.1

46

OO6BsicHUTe, TIOUEMY B OCHOBHOM COCTOSTHUM aTOMa MOJKET HaXOJUThHCS
He Oosee fAByx 9/eKTpoHOB. Kakoii (yHAaMeHTanbHBIA TTPUHLIATL
KBAaHTOBOW MeXaHWKU HaK/aJbIBaeT 3TO orpaHuueHre? O6ocHyliTe cBOM
OTBeT.

OIIK-1.¥.1

47

Kakoil 371emMeHT wWMeeT TIOJIHOCTBIO 3arlOJIHEHHYH) BHELIHIOK 2p-
000m0uky? [ToueMy Takasi 3/leKTPOHHAsE KOH(QUTypalysi COOTBETCTBYET
TOBBIIIEHHOW YCTOMUMBOCTH aroma?

OIIK-1.¥.1

48

Kakum Mo>XeT ObITh CITUH YaCTHI], KOTOPbIe OMUCHIBAIOTCS CTaTUCTUKON
®epmu — [Tupaka? IIpuBeauTe npumMepsl TAKUX YaCTHLL.

OIIK-1.3.1

49

O6T:FICHI/IT€, UeM OT/IMUAEeTCd  XdpakKTep  3allO/JIHEHUA COCTOSTHUM

KBAHTOBOU cHCTeMbl hepMHUOHAMH U D030HAMHU.

OIIK-1.3.1

50

[Mpensiokute  TeopeThueckoe  0DOCHOBaHWe,  KaK  M3MEHUTCS
MPOBOIUMOCTh KPEMHUEBOrOo o0pa3ila, eciM B HEro BHEPHUTH
HeOoJIbIIIoe KOMYeCTBO HWH/AWEBOW TpuMmecu? BasieHTHOCTb KpeMHUs
paBHa 4, BaJIeHTHOCTb UHJHWS — 3.

OIIK-1.B.1




51 | ComnocTaBbTe CBOMCTBA CIIOHTAHHOTO Y BBIHY>K/IEHHOT'O HU3/TyYeHUs]. OIIK-1.B.1

52 | OnmiyTe MPUHIMI pabOThI Jla3epa 10 TPEXYPOBHEBOH cxeMe. OIlK-1.3.1
Mexy KakuMu YPOBHSMM B Jla3epe C TpPexXypOBHEBOW CXeMOH

53 | mpoucxogut pabouee usnydyeHue? OT yero 3aBUCUT JyiMHa BosiHbI 3Toro | OIMK-1.Y.1
U3/1y4yeHus?

54 Uemy paBHa MOJApHas TEIUIOEMKOCTb TBEPAOrO Tema, COMMAcHO | o 45y
KJIaCCUYECKOU TeOpUHU TeryioeMKOCTH [rononra u [1tu?

55 OOBsicHUTe, KaK KBAaHTOBasi TEOPHSI Ter/I0eMKOCTH TBEP/Oro Tesla Hebas OIMK-1.Y 1
JOIMOJIHsIeT TeOPUI0 TeIJIOeMKOCTU DUHIITelHa.

56 Kakass uvactuiia  HasbiBaetcsi  (oHOHOM?  KakvM  KBaHTOBBIM OIK-13.1
pacrpe/ie/ieHUeM OMKChIBAKOTCS (POHOHBI?
[TepeueHb TeM [i/isI BBITIOJTHEHHMSI KYPCOBOT'O TIPOeKTa/ KypCOBOU paboThI Tipe/icTaB/eHbI B

Tabnwie 17.

Tabmuia 17 — TlepeueHb TeM /i/1s BHITIOJTHEHHs] KYPCOBOTO MPoeKTa / KYPCOBOM paboThI

Ne /11

paboThI

[IpyMepHBIii TepeyeHb TeM /i1 BBIMOTHEHUsST KyPCOBOTO MPOeKTa/ KypCOBOM

YueOHBIM IJTAHOM He TIPe/lyCMOTPEHO

BOHpOCbI A1 TIpOoBeZleHns HpOMe)KYTOHHOﬁ aTTeCTalijid B BH/E

Trpe/iCTaB/IeHbI B Tabmie 18.

Tabsmiia 18 — ITpuMepHBIi TiepeueHb BOITPOCOB /It TECTOB

TeCTUPOBaHUA

Ne
/1

[TpumepHbIii TIepeueHb BOTIPOCOB /i/Isl TECTOB

Kopg
WHWKaTopa

Kakass Oyzer TpaeKTOpUs y uUacCTULbl, [ABWXKYIENCs DPaBHOMEpPHO C
MOCTOSIHHBIM T10 BeJTMYMHE YCKOPEHUEM.

1) I1psimast TuHUA

2) JIunwust ¢ meperubom

3) [Tapabosia

4) OKpY’>KHOCTb

Otsert: 4

OIIK-1.¥.1

Omnpefenure, Kakas U3 TPeACTaB/IeHHBIX (U3UUECKUX BeUUUH UMeeT
eIMHHULly U3MepPEeHHs], COBMAAIOLYI0 C eJUHULIEN U3MepeHUs CUIIbI.

1) Umnynbe

2) YckopeHue

3) Bec

4) YrnoBasi CKOPOCTb

Otser: 3

OIIK-1.3.1

YTo rpou3oigET mocsie abCcoIFOTHO HEYTIPYTOro y/apa 4acTHI] MacCaMH
m, = 4m, U C KWUHeTUUeCKUMM 3Heprussmu T, = 6T,. Uactuia ¢ maccou
m, JBUrasach BIpaBO, a YacTHL]a C MAacCOM M, — HaBCTpeuy yacTHLe C
Maccou m;.

1) Yactuiipl OyayT ABUraThCS BIIPABO

2) EquHas yacturia OyeT JBUTaThCsl BJIEBO

3) YacTtuiipl OyAyT MOKOUTHCS

4) Yactuiipl OyyT ABUTATHCS B TIPOTHUBOIIO/IOXKHBIE CTOPOHBI

Ortser: 2

OIIK-1.B.1




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

1) VI3aMeHeHUIO SHEePTrUX CUCTEMBbI

2) Hymo

3) I3MeHeHMIO UMITy/IbCa CUCTEMBI

4) Y CKOpEeHHIO 1JeHTpa MacC CUCTEeMBbI

Ortser: 2

OIIK-1.B.1

Uro mnpousoifeT C MOMEHTOM MHepLYM CBHHL[OBOIO LIWIMHApA
OTHOCUTEJTbHO OCH, COBMAJalolleil C ero reoMeTpUYyeckol OChIO
CUMMETPUH, eC/IU WINHAD CIUIIOLIUTD B JUCK?

1) He uameHnurcs

2) YBenuuuTcs

3) CoxpaHuTCs

4) CraHeT paBHbIM HYJIIO

Ortser: 2

OIIK-1.B.1

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

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

3dlMUCb YPABHEHUA [NWUHAMUKHW BpdllldT€/IbHOI'O

OIIK-1.3.1

YKaknuTe, yeMy paBeH MOMEHT WHepLMM TOHKOro obpy4ya Maccoii m u
pazuycar.

1) J=m-1%12

2)J=m-r1%2

3)J=mr1%3

4)J=m-r?

Otsert: 4

OIIK-1.3.1

Beibepute Qpa3y, COOTBETCTBYIOIIYIO TIepBOMYy 3aKoHy HbroTOHa:
«[IepBr1ii 3akoH Hbl0TOHA yTBepKJaerT...»

1) ®akT cy1ecTBOBaHUsS aOCOTIOTHOTO JIBU>KEHUST

2) Cy1ecTBOBaHNEe WHEPLMAIbHBIX CUCTEM OTCUETa

3) PakT CyLecTBOBaHMsI HEMHepLMaAbHbIX CUCTEM OTCYETa

4) ®akT CyL|eCcTBOBaHUS MMPUHLIMIIA OTHOCUTe/IbHOCTH ["anunes

OtBer: 2

OIIK-1.3.1

PaccuuraiiTe BeMUMHY MOAYJ/S MaKCHMajbHOW BeTMUMHBI 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 ¢opmyny, onpeAensionlyr0 BeJUUMHY (Da30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=k-v

3v=kA

4Hv=wk

OtBert: 4

OIIK-1.3.1




11

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

1) 3aBUCHT OT yOBIM TIOTEHIIMATLHOW SHEPTUU

2) IIponopioHabHa NpYpalLeHH0 KUHeTUYeCKOW SHEPrUr

3) PaBHa Hy/t0

4) 3aBUCHUT OT CKOPOCTH JBM>KEHUS

Otser: 3

OIIK-1.3.1

12

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

1) MOMEHT CUJIBI

2) MoMeHT uHepLuu

3) MomeHT uMITyJibca

4) Cuna

Otsert: 4

OIIK-1.3.1

13

Korpa TaHreHimaspHOe yCKOpeHME paBHO HYJIIO, a HOpMasbHOe
YCKOpeHHe MOCTOSIHHO, TO TakKoe /IBI)KeHHe Ha3blBaeTcs ...

1) PaBHOMepHBIM KPUBOJIMHEHHBIM

2) PaBHOMepHBIM TIPSIMOJTUHENHBIM

3) PaBHOYCKOpeHHBIM NPSMOIMHENHBIM

4) PaBHOMepHBIM BpalljeHueM

Otsert: 4

OIIK-1.3.1

14

Bribepure mpaBwibHBIA 0TBeT. Kak M3MeHsieTCss MOJy/b CKOPOCTU TIpU
MPSIMOJIMHEMHOM /IBW)KEHUH, €C/IM 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/IsSIeTCS MOMEHT UHepLIMU MaTepranibHON TOUKHU?
1)J=m-1%/3

2)J=m-1%/12

3)J=2-m1%5

4)J = m-r?

OrTgeT: 4

OIIK-1.3.1

16

Kak cOOTHOCATCA MOMEHTbl MHEepLIUM AUCKa Ji U LWIMHApa Ji, KOTopble
HMMEIOT paBHbIe MacChl U DAy Chl?

1)Ja=Ju

2)Jn > Ju

3)Jn>2-Ju

4) Jn > Ju/2

Otsert: 1

OIIK-1.¥.1

17

Haiiiute oTHOIIeHUe mpou3BesileHHbIX paboT (A,/A,), ecsu /iBa JuCKa C
paBHbIMU Maccamu M paguycamu R, u R, (R; = 2R,) packpyumBatot u3
COCTOSTHUSI TIOKOS1 10 O/JMHAKOBBIX YTJIOBBIX CKOPOCTEH.

N1

2)3

3)4

4)5

Otser: 3

OIIK-1.B.1




18

Kakoi1 yuéHsIi1 co3pan crieqyaabHy0 Teopuro oTHocuTenbHOCTH (CTO)?
1) Tanuneit

2) DUHILITENH

3) JlopeHrj

4) bop

OtBeT: 2

OIIK-1.3.1

19

Bribepute ypaBHeHUe, OMIMCHIBAIOIIlee 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(2t"0,5)

Ortser: 2

OIIK-1.3.1

20

[TpoaHamM3upyiTe, MpPU KAaKOM YCJIOBUM B CHUCTEME, COBEpILArOIIei
BBIHY)K/IeHHble KosiebaHusi, OyzeT HaOmoAaTbcsi pe3oHaHC (o, —
COOCTBEHHas UaCTOTa, ( — YaCTOTA BbIHY)K/[AFOIIIeH CHIbI)?

1) o >> o,

2) ® > w,

3) 0 ® w,

4) 0 <<,

Otsert: 3

OIIK-1.3.1

21

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

1) MonspHas macca

2) CKopocCThb

3) Macca

4) MoMeHT UHepIux

OtBer: 2

OIIK-1.3.1

22

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

1) 3amMKHyTOU

2) HezaMkHyTO, IZle CyMMa MOMEHTOB BHYTPEHHUX CHJI paBHa HYJIIO

3) He3amkHyTOH, rle CcyMMa MOMEHTOB BHELLIHUX CUJI IOCTOSTHHA

4) He3amMkHyTOM

Otser: 1

OIIK-1.3.1

23

YkaxkuTe, paboTa Kakoill M3 TIepeurc/IeHHBbIX CUJI PaBHAa HYJIIO TIpU
3aMKHYTOU TPaeKTOPHM JIBU)KEHUS TeJla.

1) Bsiskoro TpeHust

2) Cusibl TpeHUs KayeHUst

3) TaroteHus

4) Cunbl TpeHUs CKOTbXXeHUsI

Ortsert: 3

OIIK-1.3.1

24

Yemy paBHa BeJTMUMHA YCKOPEHHUsI CBOOOHOTO TafieHust g Ha BbICOTe Ha[|
NIOBEPXHOCTBIO0 3eM/M, paBHOW paavycy 3emnu? BemuuuHy g BOmM3u
NOBEPXHOCTY 3eMJIM NPUHATHL paBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Ortsert: 2

OIIK-1.¥.1




25

[Tpoananu3upyiite, Kak U3MEHUTCS TepU0/, KoyiebaHUi MaTeMaTHuecKoro
MasiITHUKa, eC/Iy JJIMHY ero To/iBeca yBeIuuuTh B 9 pas, a Maccy rpys3a —
YBe/IMUUTH B 4 pasa.

1) YBenuuutcs B 3 pasza

2) YBennuuTcs B 4 pasa

3) YMeHbIIUTCSA B 2 pa3a

4) YMeHbIiTCA B 4 pasa

Ortser: 1

OIIK-1.¥.1

26

OrueHuTe 3/1€KTPOEMKOCTh IUIOCKOTO BO3JAYIIHOTO KOHJEHCATopa, eC/v
paccTosiHue MeXAy ero oOK/IaZikaMH yBeIWuduTh B 9 pa3, a 06/acThb
MeXXy 00K/T1aIKaMH 3a/UTh IUCTUUTMPOBAaHHOM Bo/oM (& = 81).

1) YmenbimTcs B 4 pasa

2) YBenuuuTcs B 4 pasa

3) YBenuuuTtcs B 9 pas

4) YBenuuurtcs B 12 pa3

Otser: 3

OIIK-1.B.1

27

Ha3zoBure BeliecTBa, KOTOPbIE MPU OOBIUHBIX YCIOBUSX MPAKTHUECKU He
MIPOBOJST 3/1eKTPUUYECKUI TOK.

1) IIpoBOgHUKU

2) [TonynpoBOJHUKH

3) IlnatuHa

4) Jr3neKTpUKu

OtBert: 4

OIIK-1.3.1

28

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

1) 3akpyumBaroTCsi BOKPYT 3apsija

2) K 3apspy

3) 3akpyuuBalOTCS BOKPYT 3apsifia 0 4aCoOBOU CTpesiKe

4) 3aKpyuMBarOTCSl BOKPYT 3apsijja MPOTUB YaCOBOM CTPEKU

Otser: 2

OIIK-1.3.1

29

Mo>KeT /1 YacTulla UMeTh 3apsifi, Be/IMYMHa KOToporo B 1,5 pasa Gosibiie
3/IeMeHTapHOro 3apsja?

1) Moxer

2) Het, He moxeT

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

4) MoxeT, HO TOJIbKO eCJIv 3apsif, TT0JI0KUTe/IbHbIN

OtBer: 2

OIIK-1.3.1

30

Yemy paBeH NOTeHLMa 3/IeKTPUYECKOI0 oIS ?

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

2) Pabore cun mons MO TepeMeleHH0 eUHUUHOTO TI0JI0XKUTeTbHOTO
3apsijia U3 IaHHOW TOYKH T10J151 B 6€CKOHEUHOCTh

3) Cune, felicTBytOLLel Ha 3apsij], MOMellleHHbIN B JaHHYH0 TOUKY T10JIsI

4) KuHeTH4eCcKol 3Hepruy NpOOHOr0 TOUEUHOTrO eIMHWUYHOrO 3apsijia B
JTAaHHOM TOUKe TI0JIst

Otser: 2

OIIK-1.3.1

31

Haruivre 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




32

Halinute  mpaBu/ibHOe  Ha3BaHue  JJis CUJIOBOM
XapaKTePUCTUKH 3/IEKTPOCTaTUUeCKOT 0 TOJISI.

1) ITorenuman

2) HarnpsbkeHHOCTh

3) Nnpykuus

4) 3apsg,

Otser: 2

BEKTOPHOU

OIIK-1.3.1

33

OueHuTe, KaKk U3MEHUTCSI CW/a 3JIeKTPOCTaTUYeCKOrO B3aWMOZENCTBUS
JIByX TOUEUHBIX 3apsifioB, eC/U OAWH W3 HUX YMEHbIIUTb B 4 pasa, a
paccTosTHUe MeXXy HUMU YMEHBIIUTh B 2 pasa.

1) YmenbmTcs B 8 pa3s

2) YMeHbIIUTCSA B 2 pa3a

3) Ymenbuurcs B 16 pa3s

4) He usmeHuUTCS

Otsert: 4

OIIK-1.B.1

34

OrueHuTe, Kak 3aBUCUT 3/€KTpUUecKasi MPOBOAUMOCTb MPOBOJHMKA OT
TIPUJIO)KEHHOM K HeMY pa3HOCTU MOTeHL[Ma/IOB.

1) IIpsiMo TiponoOpIMOHA/ILHO

2) [Iponop1joHaNbHO CTereHy OT pa3HOCTU MOTEHL[MaIoB

3) [IpornopioHaaLHO KBaApaTy

4) He 3aBUCUT

Otsert: 4

OIIK-1.B.1

35

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

1) HanpsbkeHHOCTB

2) [TpoBOAMMOCTD

3) 31C

4) ConpoTuB/eHHe

Otser: 3

OIIK-1.3.1

36

Kak  HasplBaeTcsi  BeMUYMHA  HANpsUKEHHOCTW MO,  eC/iu
HaMarHUUeHHOCTb  (eppoMarHeTuka  obpailjaeTrcs B HyJIb U
HanpsDKeHHOCTB T10J1s1 HarpaBJieHa MPOTHBOIIOI0XKHO MO0, BbI3BaBLIEMY
HaMarHA4YuBaHue?

1) I'ucrepesrcom

2) KospLuTuBHOU CHIOH

3) [Monspusanuen

4) MarHuTo/IBWXKy1llel CUI01

Ortser: 2

OIIK-1.3.1

37

OrjeHuTe, MO KaKOM TpPaeKTOPUM Oy/JeT ABUTATbCS B MAarHUTHOM TIOJie
YyacTULa, JieTsllas C MOCTOSTHHOM CKOPOCTBKO BJJOJIb JIMHUKA MarHWTHOM
WHAYKLUA?

1) OKpy>KHOCTb

2) [psamas

3) OBanoup,

4) Dnnuric

Otser: 2

OIIK-1.¥Y.1

38

B kakux euHUI[aX U3MepsieTCsl HalpsHKeHHOCTh 3/IEKTPUUeCKOro MoJisi?
1) A/m

2) B/m

3) Kn

4) Tn

OTBerT: 2

OIIK-1.3.1




YcTraHOBUTE COOTBETCTBME MKy MaTepuaJoM IIPOBOJHUKA U €ero
3J/IeKTPONPOBOAHOCTHIO:

Marepuan DneKTpoIipoBoaHOCTh (0, 1/(OM-cM
39 A) Metann 1) >10—125 -lio—loﬂ @ : OIK-1.3.1
B) [To/ynpoBOJHHUK 2)1071°-103
B) [usniekTpuk 3) 104 - 108
OtBer: 1-B,2-Bb,3-A
OueHurTe, KaK COOTHOCSITCS YTJIbI Ma/IeHUsI O U OTPa)KeHHsl () CBeTa?
Da>>¢o
4 | D=0 OIK-1.3.1
a=¢
Ha<o
Otsert: 3
[IpoaHanu3upyiite, yeMy paBeH abCOJFOTHBIN TOKa3aTesb TPeIOMIeHUs
Cpefibl C [W3/eKTPUYECKOM TMPOHULIAeMOCTbI0 € = 16 M MarHWUTHOU
TIPOHKUL[AEMOCTBIO | = 1.
1) 1/32
41 2) 1/4 OIlK-1.B.1
3)4
4) 1/16
Otser: 3
YKaxute siBieHUe, KOTOpOe UMeHYyeTCsl UHTep(epeHLeli BOJIH?
1) Orubanue BoJTHAMU TIPETSITCTBUIM
2) HanoxeHve [Apyr Ha JApyra BOJIH, HAYLIUX OT KOTepPeHTHBIX
42 | e TOMKOB OIK-1.3.1
3) OrTk/ioHeHHWe  BOJH  OT  TepPBOHAYa/JbLHOTO  HarpaB/eHUs
pacrpocTpaHeHUs MpY Nepexojie U3 OLHOU Cpeibl B IPYTYIO
4) 3aBUCUMOCTb (Pa30BOI CKOPOCTH OT JJTMHBI BOJIHbI
Otser: 2
[TpoaHanM3upyiiTe, KAaKUM [10JDKeH ObITh YTOJI TIaZIeH|si CBeTOBOT'O JIyua,
4yT0OBI OTPAKEHHBIH JTy4 COCTABJISII C TIaJaroIumM yros 40°.
1) 25°
43 | 2) 55° OIlK-1.B.1
3) 20°
4) 45°
Otsert: 3
OLeHrTe ONTUUECKYIO JIUHY MyTU L M3 OHOM TOUKH B APYTYIO, €C/U
paccTosiHue MeXXAy [ABYMsl TOUKaMM T[IPO3PAauyHOW [JU3/1eKTPUUeCcKoin
cpezbl S = 4 m. [Toka3zaresib npesioMmsieHus cpesl n = 1,5.
1)5m
44 2) 6 m OIlK-1.B.1
3)7m
H1llwm
Otser: 2
[l 0OBSCHEHUS] KAKOTO SIBJIEHUSI MOXKET ObITh WCITO/Ib30BaH MPHUHLIUII
I'orenca-®penens?
1) KorepeHTHOCTB
45 | 2) Oudpakuus OIIK-1.3.1

3) [Monsipuzanus
4) KoprycKy/sipHO-BOJTHOBOU 1yanu3Mm
OtBer: 2




46

[Tpoananu3upyiiTe, ueMy paBeH MepUOJ, pelleTKu, Korja AudpakioHHast
peuietka cogepXut 200 [WITPUXOB HA MUJUIUMETD.

1) 100 mxkm

2) 500 MKmM

3) 200 MKkm

4) 5 MKM

OtBert: 4

OIIK-1.B.1

47

[IpoaHanu3upyiiTe ~ MHTEHCUBHOCTb CBeTa TMpU  HHTep(epeHLun
O/IMHAKOBBIX BOJIH 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/SIeTC O0COOeHHOCTBIO CH/IOBBIX JIMHHM
MarHUTHOTO T10/151?

1) CunoBble TMHUKA MarHUTHOTO TIOJIS1 BCETja 3aMKHY Thie

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

3) MarHuTHble CWIOBble 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 BbIBO/, KAaKOW TreoMeTpUUeCKOW (Urypoll MOXKHO OIUCATh
TPAeKTOPDUIO /IBW)KEHHUSI 3apsDKeHHOW YacTHIlbl, ABUTAOILIENCs 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 rosisipu3anyu P cBeTa, ec/iv CBeT mpefiCcTaBsieT OO0
CMeCh eCTeCTBEHHOI0 CBeTa C IJIOCKOIIO/ISIPU30BaHHbIM. MIHTEHCHUBHOCTD
TMOJISIPU30BAaHHOrO CBETa B Jiyye paBHA WHTEHCUMBHOCTH €CTeCTBEHHOTO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OtBeT: 3

OIIK-1.B.1

51

PaccuuTaliTe mokasaTesib TpesioM/IeHUsI BellleCTBa, eC/IM CKOPOCTb CBeTa
TpM Tepexo/e Jiyuya U3 Bo3ZlyXa B HEKOTOPOe BeleCTBO YMEeHbIIW/IaCh Ha
20%.

1) 1,2

2) 1,25

3)0,2

4) 2,2

OrTBeT: 2

OIIK-1.¥Y.1




52

Paccuuranite yrona Mexay ONTUUECKMMH OCSIMA MOJsSipU3aTopa U
aHanu3atopa. [IpM TIPOXOXK[EHWW CKpelleHHBbIX To/sipu3aTopa U
aHa/IM3aTopa UHTeHCUBHOCTb CBETa YMEHbIIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBerT: 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 HAMOTKU BUTKOB YMEHBIIIUTh B 2 pa3a’?

1) YBenuuutcs B 2 pa3a

2) YBenuuuTcs B 9 pa3

3) YMeHblIUTCS B 9 pa3

4) YMeHbIIUTCSA B 3 pasa

Ortser: 1

OIIK-1.B.1

54

YKakuTe, KaKoe TeJlo SB/IIeTCs abCOMFOTHO YepPHBIM TeJIOM.
1) [MorsowaeT Bce najaroliee Ha HETO U3My4YeHHe

2) OTpakaeT Bce Najiatolllee Ha HEro U3Iy4yeHre

3) V3nyuaeT B peHTTeHOBCKOM /i1ara3oHe

4) VanyuaeT B BUJMMOM JiBaria30He

Otsert: 1

OIIK-1.3.1

55

Y Kakoro u3 Tes oTpaXkaTesibHasi CIOCOOHOCTE O/M3Ka K HY/H0?
1) TIpo3pauHoro

2) 3epKabHOTO

3) MaroBoro

4) YepHoro

Otsert: 4

OIIK-1.3.1

56

OLueHrTe, BO CKOJIBKO pa3 yBeJMYWIaCh SHepreTvyeckas CBETUMOCTb
abCoJTIOTHO uepHOTO Teja Mpu ero HarpeBanwu ¢ 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, Kakasi ¢popmysa Hanbosiee TOUHO OTKCHIBAaeT CIHEKTPalIbHYHO
TUVIOTHOCTh SHEPreTHYeCKOW CBETUMOCTH abCOTFOTHO 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/TyueHust

2) TernioBoe U3nyYeHUE

3) JIazepHoe u3nyvyeHre B BUAUMOM Y MH(GPAKPACHOM JiMana3oHax
4) TopMO3HO€e PEeHTTeHOBCKOe H3JlyueHne

Ortser: 2

OIIK-1.3.1




59

YKaxkuTe 3aKOH, KOTOpBIM oOmpefesiseT TMOJ0XKeHue MaKChMyMa
W37y4yaTesbHOM CrOCOOHOCTU abCOMIOTHO YepHOTO TeJsa 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, orpe/ie/siFoIyI0 SHePrHi0 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 Cula TOKa HaCbILeHUsl TIpU
doTosddekre B ciyuyae yMeHbIeHHsI CBETOBOIO TIOTOKA IMaJaroliero
CBeTa MOCTOSIHHOM JIJTUHBI BOJTHBI.

1) YmeHnbIiiaetcs

2) CHauana yMeHbLIAeTCs, 3aTeM yBeTUUMUBAeTCs

3) CHauana yBe/IMUMBaeTCsl, 3aTeM yMeHbILIaeTCst

4) CHauana ocTaeTcsl IOCTOSIHHOW, a 3aTeéM YMeHbIIaeTCs

Otser: 1

OIIK-1.B.1

62

[lIpoaHanu3upyiite, UTO TMPOM30HAET C KHWHETUUYECKOW 3Hepruen
(h0TO3/1eKTPOHOB, eC/Ii, He MeHsisl YaCTOThI MaZjatolllero CBeTa, yBeJIuuuTh
€ro UHTeHCHBHOCTH B 2 pasa.

1) YmenbImTcs B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He usmenuTcst

4) YBenuuurtcs B 2 pasa

Otsert: 3

OIIK-1.B.1

63

Ouenute BeMWUMHY KpacHOM rpaHuLpl ¢oTo3ddekra (B repuax) AJs
KaTro/ja, U3rOTOBJIEHHOr0 M3 BO/b(pama ToILMHOK 2 MM. KaTos MoKpbIT
csioeM okcyzia b6apusi. PaboTa BbIX0zia 371eKTPOHOB C TIOBEPXHOCTH KaTofa
paBHa 2 3B. [locrosiHHas Ilmanka — h = 6,6-1073* [Ix-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 3aBucCHT paboTa BbIXOJ|a 37€KTPOHA C TIOBEPXHOCTH
KaTo/ia U3 KaJiMUsl OT 4aCTOThI NaZarolllero ceera?

1) IIpsiMo MpoNoOpLIMOHANBHO YacToTe

2) [Iponop1oHaNbHO YCKOPSIOLEMY HalpPsKeHUIO

3) IIponopioHaaIbLHO KBaZpaTy YacTOThI

4) He 3aBHUCUT OT YaCTOThI

OtBeT: 4

OIIK-1.3.1




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

1) ®oTo3(ddeKT Bo3MOXKeH, eC/TM KaToJ, HarpeTh [0 TeMriepaTyphl 347 K
2) He 6yget

65 OIlK-1.B.1
3) ®oto3¢d(eKT BO3MOXKEH, eCau [JOIMOJHUTENbHO TMPUIOXKUTh K
IJIACTMHKE YCKOPSIFOLYIO Pa3HOCTh ITOTEHIIMA/I0B BeJIMUMHOU He MeHee 1
B
4) ®oto3ddeKT BO3MOXKEH C BePOATHOCTBLIO p ~ 0,5
Ortser: 2
CpenaiiTe BLIBOZ, O BeJMUMHE MHHMMAIBHOTO OOpAaTHOTO HarpsyKeHus,
MpU KOTOPOM TOJIHOCTBIO TpeKpaljaeTcsi (OTOTOK. YC/IOBUE: SHEeprusi
¢doroHOB paBHa 6,5 3B, a ¢orokaTox M3roTOBNAEH W3 JUTHS, paboTa
BbIXOZIa KOTOPOI'0 COCTaBJsieT 2,5 3B.
66 [ 1)4B OIlK-1.B.1
2)9B
3)6,5B
4)2,5B
Otsert: 1
OueHute, BO CKOJBKO pa3 JaBleHWe  CBeTa, [aJaroliero
TIepreHAVKY/ISPHO ~ W/lea/lbHO — 3epKallbHOW  TIOBEPXHOCTH,  Oosiblie
JlaB/ieHUsi CBeTa, MaJarolero TMepreHJUKY/IsIpHO WJeaJbHO UYepHOU
MOBEPXHOCTH.
67 [ 1)2 OIlK-1.B.1
2)1
3) 1,5
4) 3
Otsert: 1
OueHuTe, OT KakKuUX BeIMUMH 3aBUCUT CHW/Ia CBETOBOTO [aBJeHUs C
KBAHTOBOM TOUKM 3DeHUsL:
A) Uucsia hOTOHOB B CBETOBOM IYUKE;
b) OHepruu doToHa;
B) Kosdduimenra orpaxkeHust TOBepXHOCTH.
68 OIK-1.¥Y.1
1A, B
2)A,B,B
3)5,B
4HAB
Otser: 2
[TpoaHanu3upylite, B KaKUX 00/aCTSIX CIEKTpa JI€KTPOMarHUTHBIX BOJIH
BO3MOXKHO Habmogenue 3¢ dexra KomnToHa.
1) Bugumbliii Auana3oH
69 | 2) PaguoauanasoH OIIK-1.Y¥.1
3) Teparep10oBbIi AHaria3oH
4) PeHTTeHOBCKUM Auana3oH U raMma-u3ayueHre
OtBerT: 4
Kakum o6pa3zom umiysisc poTOHA CBsI3aH C JJIMHOMN BOJTHBI?
1) imnybC npsiMo MPOTOPLIMOHAJIEH [IJIMHE BOJIHBI
2) imnysibc TpsSIMO MIPOTIOPLIMOHAIEH KBaZpaTy J/IMHbI BOJTHbI
70 | 3) Umnynbc oOpaTHO MPOITOPLIMOHAJIEH JIMHE BOJIHEBI OIIK-1.3.1

4) mnynbC mpsMO TMPOMOPLMOHA/NIeH KOPHKO KBaJpaTHOMY OT JJIMHBI
BOJIHEI
OtBerT: 3




B kakoli 00sacTé CIieKTpa 37eKTPOMAarHUTHOTO W3/Iy4YeHHUs HMITY/IbC
¢doToHa MMeeT MUHMMa/bHOEe 3HaueHue?
1) NndpakpacHoe usnyueHue

71 | 2) TepareplioBoe u3/yuyeHue OIlK-1.3.1
3) PeHTreHoBCKOe U3my4yeHne
4) PapurousnyueHue
Ortsert: 4
[Ipoananu3upyiiTe, = Kakoe W3  TPUBEJEHHBIX  BbICKA3bIBAaHUI
NIPOTUBOPEUYUT KBAHTOBOM TEOPUU CBeTa.
1) "HTeHCMBHOCTB CBeTa He 3aBUCUT OT TUVIOTHOCTH MOTOKa (POTOHOB U UX
SHepruu
2) CBeT MOXeT M3/1y4yaTbCs M PaclpOCTPaHITLCS TOJBKO OTZAe/TbHBIMU
72 | mOpLUAMU — KBaHTaMU OIIK-1.B.1
3) KaxxoMy 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
Otser: 1
Ykaxure, B ueM 3aK/IrH04aeTcsl CMbIC/I IEpBOro nocrysarta bopa.
1) YTBepxkzZeHHWe O CyIIeCTBOBaHMM CTal[MOHAPHBIX COCTOSIHUM, B
KOTOPBIX aTOM He U3/1y4aeT U He I0IJIOLaeT SHeprun
2) Pa3HOCTb 3Hepruii [ByX CTallMOHApPHBIX COCTOSIHUM paBHa SHEPIUU
73 | U3/ly4aeMoro Wiu IorjollaeMoro KBaHra cBeTa OIIK-1.3.1
3) B aTome 3/1eKTPOHBI ABWXKYTCS TI0 0pOUTam, OJIM3KUM K KPYTOBBIM
4) ATOM COCTOMT W3 TOJIOKUTEIBHO 3apsDKEHHOTO0 siipa U OTPUL[ATe/IbHO
3apsDKeHHBIX 37IEKTPOHOB
Otgert: 1
Bribepure, Kakoe W3 TIPUBEJEHHBIX HIDKe BBbICKA3bIBAaHUM TPAaBUIBHO
OTUCBHIBAET CTIOCOOHOCTh aTOMOB K W3/TyUeHUIO U TIOTJIOIeHUI0 SHEepPTyu:
«ATOMBI MOTYT ...».
1) TlornomaTb W W3/ydyaTh JIMIIb HEKOTOPBIM [AWCKPETHBIM Habop
74 3HaueHUM SHeprumn OIK-1.3.1
2) V3nyyaTh U MOTJIONIaTh JIF0OYI0 TOPLIUI0 SHEPrUn
3) W3nyuaTh MO0 AUCKPeTHBIM HAabOp 3HaUeHWM 3Hepruu, b0 00y
MOPLIMIO SHEPrUU
4) U3nyyats r00y10 TOPIHIO SHEPTHH, a MMOTJIONIATh JIUIITh HEKOTOPLIH
OtBerT: 1
YKaxkuTe, K KaKOMy [uarna30oHy HW3AyueHUs] OTHOCSATCS Tepexofbl W3
cepuy banbmepa B atome Bozopoza?
1) TenyioBOe u3nyueHue
75 | 2) PeHTreHOBCKOe H3/lyueHre OIIK-1.3.1
3) Namma-u3nyueHue
4) Bugumblii cBeT
Otsert: 4
[Ipoananu3upyiTe, 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) YMeHblraach Ha 2,55 3B OIIK-1.Y¥.1

3) YMenbluuaach 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 Tiepeliiesn U3 BO30Y)X/[eHHOTO COCTOSTHUS B
OCHOBHOe, W TIpU [IaHHOM Tiepexo/ie TMPOU30III0 H3yueHue (OToHa C
JUTUHOM BOJIHBI 650 HM.

77 11)0,4-°B OIIK-1.B.1
2) 1,95B
3)1,25B
4)2,2 3B
Otser: 2
YKaKuTe, B UéM 3aK/IH0UaeTCsl TurioTe3a Je bpoiiss.
1) JlroGble MMKpPOYACTHLIBI Hapsily C KOPIYCKYJISIPHBIMH 00/a/jatoT
BOJIHOBBIMU CBOMCTBaMH
2) AToM He MOXKET cofiep>kaTb Oosiee IBYX 3/IEKTPOHOB, HaXO/SIINXCS B
OJJUHAKOBBbIX CTALlMOHAPHBIX COCTOSIHUSIX, OTpejiensieMblX Habopom
78 | ueTbIpex KBAHTOBBIX UKCesl OIIK-1.3.1
3) OpHOBpeMeHHO HEBO3MOKHO C BBICOKOM TOYHOCTBIO 3a/laTh
KOODP/ZMHATBI U UMITYJIbC MUKPOUYaCTHUL[bI
4) DHeprusi UCIyCKaeTCsl U MOIJIOLAeTCsl He HEeMPEephIBHO, a OTJebHbIMU
KBaHTaMU
Otser: 1
Beibepute yTBep)kIeHue, Haubosiee TIPaBUILHO COOTBETCTBYIOLIEE
rurore3e zie bpotins.
1) MuKpouacTULbl MOTYT MPOSIBJ/ISATH BOJIHOBbIE CBOMCTBA
79 | 2) DneKTpoOMarHuTHbIE BOJIHbI MMEIOT CBOMCTBA UaCTHI] OIlK-1.3.1
3) ¥Y Kaxx[I01 yacTULIbI CyL|eCTBYeT aHTUUacTHLa
4) Siapo aToMa COCTOMT U3 KBapKOB
Otgert: 1
Paccuuraiite AmMHY BO/HBI [ie Bpoiins A 31eKTpoHa, ABWXKYILErocs co
ckopocthro 3,6 KM/c. Macca 3nektpoHa m. = 9,1-1073! kr, 3apsn
37eKTpoHa 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 KOIMUeCcTBO 3HAUeHUM, KOTOPble MOXKeT IPUHUMAaTb MarHUTHOE
KBAaHTOBOE UMCJI0O M TPU JAHHOM 3HayeHWU OpOUTa/NbHOrO KBAaHTOBOTO
yucna 1?
1N2l+1
81 2)31+1 OIlK-1.3.1
3)l-1
4)1
OtBerT: 1
Ykaxute, 4TO OrpejesnsieT rjaBHOe KBAHTOBOE UKCJIO N7?
1) DHepreTrueckre ypOBHM 3/1eEKTPOHA B aTOMe
2) BeinurvHy 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 UMITYyJIbCa 3/1eKTPOHA B 3aZlaHHOM HarpaB/ieHUU
OtBeT: 1




83

Ykaxute, 4TO Orpeje/nsieT MarHUTHOE KBaHTOBOE YMCJ/I0 m?

1) OpbuTanbHbIN MeXaHUYeCKUi MOMEHT 37IeKTPOHa B aTOMe

2) DHepruro CTalOHAPHOTO COCTOSIHUSA 3/IEKTPOHA B aTOMe

3) BennurHy MOMeHTa UMITy/IbCa 371eKTPOHA B 3aJaHHOM HarlpaB/ieHUU
4) DHepreTUYeCKre YPOBHU 3/IEKTPOHA B aTOMe

OtBeT: 3

OIIK-1.3.1

84

B yectb Koro HasBaH 3(eKT pacliiensieHuss ypoBHel 3Hepruu atoma BO
BHEIIIHEM 3/IeEKTPUUYECKOM ToJe?

1) OuiHIITelHA M Ae Xaaca

2) [lItapka

3) OTTHHIrCray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-1.3.1

85

Kak Has3bIBalOT JMHWM B CIEeKTpe KOMOMHAIMOHHOTO pacCesiHusl C
4aCTOTaMU, MeHbIIMMU YaCTOThI NTaJjarolero ceera?

1) Opan)KeBbIMU CITyTHUKaMH

2) AHTUCTOKCOBBIMU CITyTHUKaMH

3) CTOKCOBBIMU CITyTHUKAMHU

4) AHTarOHMCTUYECKUMH CITyTHUKaMH

Otsert: 3

OIIK-1.3.1

86

[MosicHuTe u3NUeCKUil CMBIC/T BOJTHOBOU (DYHKIUH.

1) BosiHoBast hyHKIMSI TIPOTIOPIIMOHAIBHA SHEPTUU YaCTHIIbI

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

3) BosHoBas (yHKIMsA 006paTHO TMPOTOPLMOHA/TLHA [I/TMHEe BOJIHBI fie
bpoiins

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

OtBer: 2

OIIK-1.3.1

87

BribepuTe BepHYIO (HOPMYJIMDOBKY COOTHOIIEHUsI HEOTIpe/|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 (pePMHUOHAMM.

1) OneKkTpruYeCcKy 3apsyKeHHbIe YaCTULIbI

2) DneKTpUUeCKH HelTpasbHble YaCTHUL{bI

3) Bce vacTuubl ¢ mosyLenbiM ClIMHOM

4) DyieKTpUuecKy 3apshKeHHbIe YaCTHULbI C L|e/IbIM CITUHOM
Otsert: 3

OIIK-1.3.1

89

Kak Ha3biBaeTcsl TBepJj0oe Teso, y KOTOPOrO BajleHTHasl 30Ha IOJTHOCTHIO
3aro/IHeHa, 30Ha TPOBOAMMOCTH — IIOJHOCTBIO CBOOO/HA, a IMIMPHUHA
3amrpeljeHHOM 30Hbl Be/JMKa [0 CpPaBHEHHWIO C SHeprueld TeIIOBOIO
JIBIDKEeHUS?

1) ITpoBoAHUK

2) [In3neKTprK

3) [MonyrpoBOoAHUK

4) IIpumecHBIM NOMYTIPOBOAHUK

Ortser: 2

OIIK-1.3.1




Kakyro pasMepHOCTbL uMeeT 1nocTtossHHad [lnanka B cucreme CI?

1) x-c
2) x/c
90 3) Thr/m OIIK-1.3.1
4) 1x/>B
Ortsert: 1
OuenuTe, KakoM CMBIC HMeeT COOTHOLIeHVe HeollpeJeleHHOCTeN
[eiizenbepra /s SHEPrud YacTULbI M BpeMeHM TpeObIBaHUS ee B
COCTOSIHWM C [JJaHHOW 3Hepruen?
1) OHeprus NpsiMo NpOIOPLMOHATIbHA BpeMeHU
91 2) OHeprust 06paTHO MPOMOPLMOHA/TBEHA BpeMeH! OINK-1.B.1

3) DHeprus ¥ BpeMsi MOTYT ObITh M3MepeHbl OJIHOBPEMEHHO CO CKOJIb
YTOJHO BBICOKOW TOUHOCTBIO

4) UYem Oosbllle  HeONpeAE/NIEHHOCTb JSHEPIHMHM, TEeM  MeHbIIe
Heorpe/ie/IeHHOCTb BpeMeHU

Otsgert: 4

Kak Ha3biBaeTCsi COCTOSIHME 3/IeKTpPOHAa B aTOMe, COOTBETCTBYIOIIlee
MHHUMalbHOMY BO3MO>XHOMY 3HaUeHHIO ero SHEPruu?

1) Bo30y»/1eHHO€e COCTOsTHUE

92 | 2) MeTacTtabunbHOE COCTOSTHHE OIIK-1.3.1
3) OCHOBHOE COCTOSIHUE
4) BaneHTHOe COCTOSIHUE
OtBert: 3

B uem 3akntoyaeTcs TyHHebHbIN 3G deKT?

1) B BO/IHOBOM XapakTepe [BUKE€HUS MUKPOUYACTULIbI B ME€PUOAUUECKOM
MoTeHLarsne

2) B KOpIyCKy/IIpHOM TIOBe/IeHHUU 3/IEKTPOMarHUTHOTO W3TyUYeHUsl TIpU
MPOXOXKJEHUU ero yepe3 y3Koe OTBepCTUe

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

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

OtBert: 4

93 OIIK-1.3.1

Kakvie moJBrKHbIE UaCTUL[bl WM KBa3UYaCTHULbl SBJISIOTCS HOCUTEISIMU
3apsiza B [OYIIPOBOJAHUKAX?

1) SneKTpoHsI

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

Otser: 3

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

Tabsuiia 19 — ITepeueHb KOHTPOJILHBIX PaboOT

Ne /i1 | ITepeueHb KOHTPOJIbHBIX PAabOT

He niperycmoTpeHo

10.4. MeToguuecke  Marepuasbl,  OINpejesislol(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/JVKAaTOPOB, XapaKTepu3yIoL[uMX STanbl (OPMHUPOBAaHUS KOMIETeHLUM, COJep)KaTcsi B
JIOKa/bHbIX HOpPMaTUBHBIX akTtax [YAII, persaMeHTUpPYHOIMX TOPSJOK U TpOLeaypy
TIPOBE/IEHUST TeKYILeT0 KOHTPOJISI yCIIeBaeMOCTH 1 TIPOMEXKYTOUHOMN aTTecTalii 00yJaroIxcst
I'YAIL




11. Metoauyeckue yKa3aHus it 00yUarOIUXCs TT0 OCBOEHHIO TUCLIATIIUHBI

11.1. Meroauueckre yKa3aHWs [yid OOyUarol[uXCs TI0 OCBOEHHWIO JIEKIIMOHHOTO
MaTepuasna

OcHOBHOe Ha3HaueHWe JIeKI[MOHHOTO MaTepuana — JIOTUYeCKd CTPONHOe, CHCTEMHOE,
rybokoe U sICHOe W3/IoKeHHe yueOHOro marepuana. Ha3HaueHHWe COBpPEMEHHOW JIEKIMU B
paMKax JUCLIMIUIMHBI He B TOM, YTOOBI TOJYYMTh BCHO MH(GOPMAIMIO TI0 TeMe, a B OCBOEHUH
byHJaMeHTa/IbHBIX TIpO0O/eM  JUCLIMIUIMHBI, METOJOB HAyuUHOrO TI03HAHUS, HOBEWIIINX
JOCTI)KEHUM Hay4YHOM MbICM. B yueOGHOM miporjecce JieKI[Usi BHITIOSHSET MEeTO/0/I0TMUecKyto,
OpPraHU3alMOHHYI0 U UH(OPMAIMOHHYI0 GYHKIMU. JIeKiys pacKpbiBaeT TIOHATHUWHBIN arrapar
KOHKpeTHOW 00siacTi 3HaHus, eé mpoOsieMbl, AaeT IieJbHOEe TMpe/CTaB/lieHHe O JUCLUIIIVHE,
MOKa3bIBaeT B3aUMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[InaHupyeMble pe3y/IbTaThbl DU OCBOEHUM 00YYarOIIMMKCS 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,;

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

- TosiBJieHHe HeoOX0AUMOT0 MHTepeca, HeoOX0UMOr0 /11 CAMOCTOATeTbHOM PabOoTHI;

- [Oofy4yeHWe 3HAaHUM O COBPEMEHHOM YDOBHe pa3BUTHs HAyKU U TEXHUKA U O
TIPOTHO3€ UX Pa3BUTHS Ha O/vpKalIlve robl;

- HAY4YMTbCsl METOAUYecKH o0OpabaThiBaTh Marepuan (BbIAENATh TJIaBHbIE MBICIA U
TOJIOYKeHUsI, TIPUXOAUTh K KOHKDETHbIM BBIBOZAM, TIOBTOPSITh MX B  Pa3/HUUHBIX
¢dbopmyMpoBKax);

- TIoJlyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U TMOHSTHH.

JIeKI[MOHHBIN MaTepyual MOJKeT COTMPOBOXKAATHCS — JeMOHCTpal[iell  ClIalJjoB |
WCTIOb30BaHHWEM Da3/laTOYHOTO MaTepuasia TIIpU TIPOBeJleHMM KOPOTKUX JUCKYCCHM 00
0COOEHHOCTSIX TIPUMEHEHHsT OT/Ie/TbHBIX TEMATHK IO 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 OOYYalOLIMXCsS TIO0 BBITIOJTHEHWIO 1aD0PAaTOPHBIX
paboTt

B Xxoge BbInonHeHWs J1labopaTOpHBIX paboOT OOydYaromuiics /0/DKeH YyrayOuTb |
3aKpenuTh 3HaHWs, MPAKTUUeCKHWe HaBBbIKWU, OBJAJ/[eTh COBPEMEHHOW METOAWKON U TeXHUKOMN
SKCIIEpUMEHTa B COOTBETCTBUM C KBa/JIM(PUKALMOHHON XapaKTePUCTUKOW 0O0ydYaromierocs.
BrbimonHeHre 1abopaTopHBIX pabOT COCTOUT W3 3KCIIePUMEHTaTbHO-TIPaKTHUeCKOM, pacyeTHO-
aHA/IMTUYECKOW YacTel U KOHTPOJIbHBIX MEPONPUATHH.

BeirosiHeHre 1abopaTOpHBIX paboOT 00yYaroLUUMCs SIB/ISIETCS HEOTbeM/IEMOM UacTbiO
W3y4YeHUs] [JUCLIMIUIMHBI, OfpefenseMod y4eOHbIM TJIaHOM, M OTHOCHTCSI K CpeZACTBaM,
o0ecreurBarOIMM pellleHre Cie[yIIUX OCHOBHBIX 3aJjau 00yuaromierocs:

- TpuoOpeTeHHe HAaBBIKOB WCC/Ae[OBaHWs TPOLECCOB, SIBJIEHUH U 0OBEKTOB,
M3ydaeMbIX B PAMKAax /JaHHOM JUCIUIIHBI;

- 3aKpervieHWe, pa3BUTHE M [JeTaau3aliis TeopeTHYeCKUX 3HaHWUM, MOy4YeHHbIX Ha
JIEKIUSIX;

- TIo/lyueHHe HOBOUM MH(OPMALMU TI0 U3y4aeMOol JUCLIUTITHHE;

- npuoOpeTeHHe  HABBIKOB  CaMOCTOSITEIbHOM  paboThl € Jy1abopaTOpPHBIM
obopyioBaHHEM U TTPUOOPaMH.

3anaHvie ¥ TpeOOBAaHUS K IPOBE/IEHHIO JIabOpaTOPHbIX paboT



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

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

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

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

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

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

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

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

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

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

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

CrpykTypa ¥ hopMa oTuéta 0 1a00paTOpPHOI padbore

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

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

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

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




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

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

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

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

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

- Ha/JMuue KOOPJWHATHOU CeTKU;

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

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

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

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHO# pabore

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

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

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npeniofaBare’is;

- CBOAHYIO  TaO/iWIly TeXHUUECKUX  XapaKTepUCTUK  HUCTOb3yeMbIX  MpUOOpOB
(HaumeHOBaHWe, pabouMii /uana3oH, K/lacC TOUHOCTH, 1jeHa JesieHusi, mpubopHas
MOTPeLIHOCTb);

- 3auKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHUH;

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

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

- HaUMEHOBaHWe AUCLWIIVHbI;

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

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

- HOMep yueOHOU TPYIIIbI;

- JlaTy 3allUThI.

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



B x0/1e BBLITIOJTHEHUSI CaMOCTOSTETbHOW Pab0ThI, 0OYYAIOIIMIACS BBITIOMHSIET paboTy IM0
3alaHUI0 M TIPM MeTOJMUeCKOM PYKOBO/ICTBe TperojjaBaresisi, HO 0e3 ero HernocpeACTBEHHOrO
y4acTHsl.

B mpoljecce BBITIOJIHEHHSI CaMOCTOSITE/IbHOM PaboThl y oOyuaroierocsi opMHUpYeTCst
1ie/iecoobpa3Hoe MIaHUPOBaHUe pabouero BpeMeHH, KOTOpPOe MO3BOJISIeT eMy pa3BUBaTh YMEHUs
Y HaBbIKM B YCBOEHMU M CHCTEMaTH3alliu TpUOOpeTaeMbIX 3HaHMM, 00ecrieurBaeT BBICOKHN
YPOBEHb YCII€BaeMOCTH B Tiepuoj, OOyueHHs, TOMOTaeT TIOYYUTh HABBIKA TOBBIIEHHUS
1poeCCHOHATBHOTO YPOBHS.

MeTouUeCKUMM ~ MaTepHasiaMM, — HalpaB/sIOIIMMUA  CaMOCTOSITeJIbHYIO — paboTy
00yUaro[uXCs SIBJISIOTCS:

- yueOHO-MeTO[UUeCKUI MaTepuaJ Mo AUCLIUIIIVHE;

- MeToJWuecKHe YKa3aHHs T0 BBIOJTHEHHUIO KOHTPOJIbHBIX PaboT;

- MeTOJHMuecKHe yKa3aHHs IO BBITIOJTHEHHIO 1ab0paTopHbIX pabor.

11.4. MeToauueckue yKasaHWs i OOYYalOI[UXCS TIO0 TPOXOXKAEHUIO TEeKYIIero
KOHTPOJIS1 YCIIeBaeMOCTH.

Tekyluii KOHTPO/Ib YCIIeBaeMOCTU TMpeAyCMaTpyBaeT KOHTPOJIb KauecTBa 3HAHUM
00yuaroInXCsl, OCYL[eCTB/IsieMbIii B TeueHHWe CeMeCTpa C LieJibl0 OLeHMBAHHWSI XOZa OCBOEHUS
JVCLIATI/TUHBL.

K ocHoBHBIM (hopMaM TeKyIllero KOHTPOJ/ISI OTHOCSITCS: YCTHBIM OINPOC Tpero/iaBaresnem
Ha JIeKL[MOHHBIX 3aHATHSAX, TEeCTUPOBaHWe, 3allliTa OTYeTOB M0 JjabopaTopHeIM paboTam.
MepornpusiTie TeKylero KOHTPOJ/Sl MPU3HAETCsl YCHElIHO TMPOWJEeHHbIM MpU YCIOBUM Cllaudd
oOyyJaromyMcs Ha MOMEHT TIpOBe/leHUsI TeKYI[ero KOHTpOJisi He MeHee 25% siabopaToOpHbBIX
paboT, a TakKe TIPOXOXKAeHUsI TeCcTUpoBaHHWsS B cucteme LMS T'YAII c oljeHKOM He HIDKe
«YJOBJIETBOPUTEJILHO».

OOyuatoruecsi, UMeOIIMe aKaJeMUUYecKyr 3aJlo/DKeHHOCTb BC/Ie[CTBUE TPOITyCKOB
3aHATHA 0€e3 yBa)KUTe/NbHOW TIPUUMHBI WM HEYZOBIeTBOPUTE/ILHBIX Pe3y/bTaTOB TEKYI[ETO
KOHTPOJIs1, 00s13aHbI TMKBUAMPOBATh ee B YaChl Ha3HAUeHHbIX WHAWBU/YaTbHBIX KOHCY/IbTaLUM.

Pe3ysibTaThl TeKylllero KOHTPO/S YCIeBaeMOCTH CJIy>KaT OCHOBOW [is [IOMyCKa K
sKk3ameHy/auddepeHLIMDOBaHHOMY 3aueTy M0 yueGHOW JUCIUIIMHE BO BpeMsl MPOXOXKAeHUs
IIPOMEeXYTOUHOM aTTeCTarjuy.

11.5. MeToauueckre yka3aHUs /il 0OyUYaromMXcs 10 TIPOXOKIAEHUI0 TIPOMEXKYTOUHOMN
aTTecTalyu.

[TpomexyTouHasi ~ aTTecTaruss  OOyYarOIUXCA  TMpeAyCMaTpUBaeT  OIleHHWBaHHe
TIPOMEXKYTOUHBIX M OKOHUATe/bHBIX pe3yJ/ibTaToB 00yueHUs 1Mo AucuuruiiHe. OHa BK/IHOUaeT B
ce0st:

- 9K3aMeH — (opMa OLleHKM 3HaHUM, TOMy4YeHHbIX OO0ydJaroluMmcs B Tipoliecce
W3yueHHs] BCel AMCLUTUIMHBI WA €€ YaCTH, HAaBbIKOB CaMOCTOSITe/IbHON PaboThI, CrTIOCOOHOCTH
NIPUMEHSITb UX /ISl pellleHus] TIPaKTUUeCKWX 3a/iay. OJK3aMeH, Kak TpaBuio, MPOBOJAWTCS B
MepuoJ, 5K3aMeHal[MOHHOM CeCCMM W 3aBepLIaeTCs aTTeCTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOpOILIO», «y/I0BJIETBOPUTETEHO», «HEY/I0B/IETBOPUTETHHOY.

- guddepeHMpOBaHHbIM 3aueT — 3TO (opma OLIEHKM 3HaHWM, T[0y4YeHHbIX
00yyaroIyMCcs TIPU W3yUeHUM JUCLIMIUIMHGBI, TIPY BBITIOJTHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayUYHO-UCC/IeI0BAaTeTLCKUX PA0OT U MPOX0XK/I€HUH TTPAKTHK C aTTeCTAl[MOHHOM OIIeHKOH
«OTJIMUHO», «XOPOLLIO», «YJOBJIE€TBOPUTE/ILHO», «HEYOB/IETBOPUTE/IEHO».

YcioBus TiosiyueHust OMycKa K 9K3aMeHy wid JuddepeHIIMPOBaHHOMY 3a4éTy OMMCAHbI
Bm. 11.5.2.

11.5.1. bannpHO-pelTUHIOBast cucTeMa U (hOpMHpPOBaHUe UTOTOBOU OLIEHKHU.



PernameHT mnpoBefleHMs TeKyLero KOHTpOJI, IIPOMEXYTOUHOM arTeCcTaliuM |
OLIeHWBaHUsI 00YJaroLUXCsl PeryIMpyeTcs T0KaabHbIM HopMaTuBHBIM akToM CMK 3.76 T'Y AT,
a Taxxke [TonoxxeHnem o MozybHO-peltrHroBou cucreMe (MJJO I'YAII CMK 2.77).

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

- MakcuMarbHasi cymMma 3a paboTy B cemecTpe (TeKyluii KOHTpoiab) — 70 6anioB
(pacripesienienre 6asyIOB 1O BUAaM yu4eOHOM /iesTe/TbHOCTH omnrcaHo B Tabi. 20);
- MaKCuMa/bHbIN 6asl Ha MpoMeKyTouHOoU aTTectariuu — 30 6asioB.

Tabsmiia 20 — PacripeieieHre 6aiioB TEKYIIEr0 KOHTPOJIS

No Bu yueOGHOM ieaTeTbHOCTH MakcumanbHbIA 6a
1 | JTabopaTopHBIe pabOThI 40
2 | TectupoBanue B cucteme LMS I'YATII 30

Utoro: 70

11.5.2. YcoBus fonycka K IPOMeXyTOYHOM aTTeCTaljuu.

O6s13aTeNTbHBIM YCJIOBHEM JIJISI TIOJTyUeHHUs OTyCKa K 3K3aMeHy/AuddepeHLUpOBaHHOMY
3a4éTy SIB/ISIETCS yCIlelliHasi c/jlaua He MeHee 75% yabopaTopHbIX paboT, a TakKe MPOXOXKIEeHHe
TectupoBaHusi B cucteme LMS I'YAII c oLieHKON He HWXe «Yy/IOBJeTBOPUTe/bHO». JIulja, He
BBITIOJIHUBILIME [JaHHbIE YCJIOBUS, HE JOMYCKAKTCS K MPOMEXXYTOUHOM aTTeCTalii U CUATArOTCS
UMEIOIIUMH  aKaJIeMUYeCKyl0  3a/0/DKEHHOCTb, KOTOPYIO HeoOXOAMMO  yCTpPaHWTb B
yCTaHOBJ/IeHHbIe Kadeapoil CPOKH.

J171s1 TIO/TyYeHUs] UTOTOBOM OLIeHKU «X0poIio» Wi « OT/IMYHO» 00yJaroIuiics: o0si3aH:

- BBIMO/HUATSH ¥ 3auTUTL 100% s1abopaTtopHbIX paboT;
- Habpath He MeHee 16 GamoB (u3 30) 3a 37EeKTPOHHOE TECTUPOBaHHWe B cucTeme LMS
I'YAIL

[Ipy HeBBITIONIHEHUH XOTSI Obl OIHOTO W3 JAHHBIX YCJIOBUM MaKCHMajbHasi WUTOTOBast
OlLIeHKa, He3aBUCUMO OT 0asijioB, TMOJyueHHbIX Ha 3K3aMeHe/nnddepeHIIMPOBaHHOM 3auéTe, He
MO>KeT TMPEeBbIIIATh «Y JOBJIETBOPUTETHLHO».

OK3aMeHallMOHHbIM OWIeT BK/IOUaeT JBa TEOPeTHYeCKUX BOMpoca (OLIEHUBAKOTCS
MakcuMyM B 10 6a/iioB Kaxkblii) M OAHY 3ajauy (orjeHHBaeTcs MakcumyM B 10 6aios).
WtoroBasi oleHKa MO AUCLUIUIMHE (OPMUPYETCS MyTéM CYMMHDOBaHHSI CEMECTPOBBIX W
9K3aMeHal[MOHHBIX 0a/l/loB C TOC/IeAYIOUMM TepeBoJOM B aKaZleMUUecKyr  LIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsure 21:

Tab6suia 21 — Ilkana epeBoia UTOTOBOM CyMMbI Ga/iJIoB B OLIEHKY

VToropasi cymma 6asiioB OrjeHKa
85—100 «OtnuuHo» (5)
70 — 84 «Xopoto» (4)
55-69 «¥Y 10B/IeTBOPUTENBHOY (3)
MeHee 55 «HeynoBnersoputenbHO» (2)
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