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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa3oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— TIIporpaMMy CIieLjdajuTeTa I10 HallpaB/eHUI0 IIOArOTOBKY/ crnenuanbHoctd  27.05.02
«MeTpoJsioruueckoe obecrieueHre BOOPY>KeHUs v BOEHHOU TeXHUKU»
HarpaBJeHHOCTH/Crienany3ayu  «MeTposoruueckoe obecrieueHre KOCMHUUYECKHX Cpe/iCTB».
HOuctunnvHa peanu3syetcs: Kageapoi «Ne3».

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

YK-2 «CriocobeH yrpaB/isiTh MPOEKTOM Ha BCEX Tarax ero )KU3HEeHHOTO LIUK/Ia»

OTIIK-1 «CriocobeH BBISIB/ISTH €CTeCTBEHHOHAYYHYIO CYL[HOCTBb MPO0/IeM TEOPHUH CUCTEM
YW yhOpaBleHUss W TNPUMEHSTb MeTOJAbl MaTeMaTH4YeCKOro aHajav3a W MOJeIUpOBaHUs B
VIH)XeHEepHOU J1esITeJIbHOCT»

OITK-4 «CriocobeH TPOBOAWTH SKCIIEPUMEHTAa/IbHbIe HCC/IeJOBAHMS, aHATU3UPOBATh,
Tpe/iCTaB/IATh U apr'yMEHTUPOBAaHHO 3all{MIaThb IT0/IyYeHHble pe3y/bTaThl»

Cojiep)kaHue AUCLUIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C TMpobemMaMu
o61elt pusuKy.

[lpernosaBaHve [AWCLUIUIMHBI TIpelyCMaTpuBaeT cjefylolive (OpMbl OpraHu3aluu
yueOHOTO TIpoLiecca: JIeKI[|UH, TabopaTopHbie PabOThI, MPAKTUYECKHE 3aHSATHSI, CAMOCTOSITe/TbHAsT
paboTa oOyuarorerocs.

[TporpaMMoi [WCLMIUIMHBI MpeAyCMOTPEHBI Cefyrolje BHUbl KOHTPOJS: TeKYLUN
KOHTPO/Ib YCIIeBaeMOCTH, TIPOMeXYTOYHasi aTrectaiusi B ¢opMe 5K3ameHa (1 cemectp),
I depeHIIMPOBaHHOrO 3auéTa (2 ceMecTp), FK3aMeHa (3 cemecTp).

OO611ast TPYZOEMKOCTb OCBOEHMSI JUCLIMIIIMHBI COCTaB/sieT 13 3auéTHBIX equHMLl, 468
4yacoB.

S13bIK 00yUeHHS 110 JUCLIUTUTUHE «DYCCKU»



1. TlepeueHb MJIAHUPYEMBIX Pe3yJIbTATOB 00YUEHHS TI0 AUCIIUTIHHE
1.1. Llenu npernofaBaHusi JUCLIUTIUHBI
- TIOMy4eHWe CTyJeHTaMH HeoOXOAWMBIX 3HAHWW W HABBIKOB B 00/1aCTH €CTeCTBEHHBIX

Hayk;

- TIpefjoCcTaB/ieHHMe BO3MOKHOCTH CTYJeHTaM pa3BUThb W MPOJEMOHCTPHUPOBATh HABBIKU B
M3MepeHUsIX, BEIUMCIeHUSIX ¥ 00paboTKe pe3ybTaTOB U3MePeHUit;
- CO3JaHMe TOAJep)KUBaroIleli oOpa3oBaTeNbHOW Cpebl MperofiaBaHusl ISl OCBOEHUS

TeXHUYEeCKUX NUCLUIIINH.

1.2. [IucuunuiiHa BXOAWT B COCTaB 00s13aTesIbHOM uacTy 0Opa3oBaTebHOW MPOTrPaMMbl
BhICIIero obpa3oranus (ganee — OTT BO).
1.3. TlepeueHb MyIaHUPYEMBIX pe3y/bTaTOB 00yUeHHs TI0 AUCLUTUIMHE, COOTHECEHHBIX C
TJ1IaHUpyeMbIMU pe3ysbTatamu ocsoeHust OIT BO.
B pe3synbTaTe M3yueHusi JUCLIMIUIMHBI 0Oyuarouuiicsi Jo/bkeH 00m1afarh CaefyomyMe
KOMIIeTeHLIUSIMA WK UX YacTsiMu. KomreTeHIIMA U WHAWKATOPbl UX JOCTHXKEeHUs TIPUBe/IeHbl B

Tabe 1.

Tabsmija 1 — [MepeueHb KOMIIETEHLIMIA ¥ UHANKATOPOB UX IOCTVKEHUS

Kareropus (rpynna)
KOMIIeTeHLIUU

Kop v HanmeHOBaHMe
KOMIIEeTEeHLIUU

Ko 1 HaumeHOBaHMe WHWKATOpa
JIOCTY)KEHUS] KOMIEeTeHLUU

YHuBepcanbHble
KOMITeTeHLIUU

YK-2 Criocoben
YIIPaBJISTh IPOEKTOM
Ha BCexX JTarax ero
JKU3HEHHOTO LIMK/Ia

YK-2.3.1 3HaTh 3Tarbl )KUSHEHHOT' 0 LMK/
MPOEeKTa; BU/Ibl PpECYPCOB U OTPAaHUUEHUI
JIIS1 pellieHrsI MPOeKTHBIX 3a/au;
HeoOXo/IUMbIe /IJIsl OCYIIeCTB/IeHHS
TIPOEKTHOM JleATe/IbHOCTH PaBOBbIe
HOPMBI Y TIPUHLUIIBI YIIPaB/IeHUS
TpOeKTaMu

YK-2.3.2 3HaTh LU(PPOBbIe UHCTPYMEHTHI,
TnipeiHa3HaueHHbIEe /17151 pa3paboTKu
TpOeKTa/pelleHns 3a7,auu; MeTO bl U
TporpaMMHBbIe Cpe/iCTBa yTpaB/ieHUs
TIpOeKTaMu

YK-2.Y.1 ymeTb oripefie/iith LiejieBble
3Tarbl, OCHOBHbIE HarpaB/ieHus1 paboT;
0OBSCHATH Tie/ ¥ (OpMYIMPOBaTh 3a/1auy,
CBsI3aHHbIe C IMOATOTOBKOW 1 peanu3aljyeit
NIpoeKTa

YK-2.Y.2 ymeTb BblIBUTaTh
a/lbTepHATUBHbIE BAPUAHTHI JEUCTBUM C
1[eJIbI0 BEIPAOOTKH HOBBIX OMTUMAbHBIX
aJITOPUTMOB [IeHICTBUM 10 IIPOEKTY
YK-2.B.1 BnasieTb HaBbIKaMH YIPaB/IeHUs
TIPOEKTOM Ha BCeX 3Tarax ero KU3HeHHOIr0
LIMKJIa

YK-2.B.2 BnafieT HaBbIKaMU pelleHus
rpoecCrOHaNbHBIX 33/ja4 B YCJIOBUSIX
1udbpoBu3aIyu obIecTsa

Oo1enpodeccruoHabHbIE

KOMIIETEHIINU

OIIK-1 Cnocoben
BBISIB/IAATD
€CTeCTBeHHOHAYUHYHO
CYIIHOCTb TIp00JieM
TEOPHUU CUCTEM M
yTpaB/IeHUs U

OIIK-1.3.1 3HaTh OCHOBHBIE ITOJIOYKEHHS,
3aKOHbI ¥ MeTO/Ibl eCTeCTBeHHBIX HayK U
MaTeMaTUKU

OIIK-1.¥.1 ymMeTb NIpUMEHATbL METO/ bl
MaTeMaTU4eCKOro aHauvsa u
MO/Ie/IMPOBaHUs B MH)KEHePHOU




NMPUMEHATb METO/bI

JlesATe/IbHOCTH
MareMaThyecKoro
OIIK-1.B.1 ByiageTb HaBbIKAMM aHa/M3a
aHanusa u .
rpoecCrOHaNBHBIX 3a/jau U UX pellleHui
MO/Ie/IMPOBaHYs B
o Ha OCHOBe 0a30BbIX €CTeCTBEHHOHAYUHBIX
WH)XeHepHOU N
Y MaTeMaThyeCKUX 3HaHUU
JlesATe/IbBHOCTH

OIIK-4.3.1 3HaTh MeTObl MO/ e/TMPOBaHUs
Y aHa/M3a SKCIepUMeHTaIbHbIX

OI1IK-4 CriocobeHn -
HCC/IeI0BaHMI

MPOBOJUTD
POBO, OIIK-4.Y.1 yMeTb OCYLLeCTB/ISITh
3KCIlepUMeHTa/IbHbIe
MOCTaHOBKY 3KCIIEPUMEHTOB, TIPOBOJUTh
HCCJIe/IOBaHUS,
WX Y aHaJIM3UPOBAaTh MOJyYeHHbIe
Oo61enpodeccroHa/ibHbIe | aHATU3UPOBATb, pesy/LTaTEL
KOMIIeTeHLIUU TMpe/CTaB/sATh U
1 PEA OIIK-4.B.1 BnafeTh HaBbIKAMM OL|€HKU
apryMeHTHPOBaHHO o
- 3¢ deKTHBHOCTU HayUHBIX pellleHrui 1
H apryMeHTHPOBaHHO 3alluIaTh
MO/TyYeHHbIe o
MO/TyYeHHbIe pe3y/bTaThl UCC/Ie[JOBaHUM B
pe3y/bTaThl

ob/1acTy cTaHAApTH3aAL[UH U
MEeTPOJIOTMUeCKOro 0becreyeHus

2. Mecto gucuurivHel B cTpykrype OI1
OucuuruiiHa MokeT 0a3MpOBaThCS Ha 3HAHUSX, paHee TIPUOOPeTEHHBIX 00YUYarOIIUMUCS
MPU U3y4YeHUU CJIe[[yIOLUX AUCLIUTLIAH:
- «Maremartrka. AHaIUTHYeCKas TeOMeTpHs U JIMHeHas anrebpay,
- «Marematika. MaTeMaTUYeCKHW aHaIU3»,
- «Matemaruka. Teopusi BeDOATHOCTeM U MaTeMaThyecKasi CTaTUCTUKA».
3HaHUsl, MOJyUyeHHble MPU HW3yYeHWM MaTepuasiia JaHHOW [UCLIMIIMHBI, UMEHT Kak
CaMOCTOSITeJIbHOe 3HaueHue, Tak U UCI0JIb3YOTCS TIPU U3YUYeHUU [IPYTUX AUCLIUTLIVH:
-  «DNeKTPOTEeXHUKA,
- «MaTtepuanoBeJieHUE»,
- «DJIeKTDOHUKA».

3. OObeM U TPYA0EMKOCTh JTUCIUITTHHbI
HanHbie 06 o0ieM oObeMe AWCLUIUIMHBI, TPYJOEMKOCTU OT/eNbHBIX BUZOB yueOHOM
paboThI 10 JUCLIUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0eMKOCTH 110 CeMeCTpaMm) Tpe/iCTaB/IeHbl B
Tabmiie 2.

Tabmwmia 2 — O6beM M TPYI0EMKOCTh JIUCIUITTUHbI

. Tpy10eMKOCTE T10 CeMeCcTpam
Buz yue6HOI paboThbI Bcero 1531 No2 1593
1 2 3 4 5
O6was mpyooémkocmp OUCYUn/IuHbI, 12/ 432 5/ 180 3/108 4/ 144
3E/ (uac)
H3 HUX uacoe npakmu4eckoll N0020MoeKu
AyoumopHble 3aHsimus1, BCero yac. 204 68 68 68
B TOM UHCJIE:
nexkuuu (JI), (gac) 102 34 34 34
ripakTuueckue 3aHgarus (I13), (vac) 51 17 17 17
naboparopHsle paboTsl (JIP), (dac) 51 17 17 17
KypcoBoii poekT (pabota) (KII, KP), (uac)
9K3aMeH, (4ac) 90 54 36
CamocmosimeabHas paboma, Bcero (Jac) 138 58 40 40




< JK3.,
Buo npomesicymouHoli ammecmayuu: 3aver, Tdd
mudod. 3auet, sx3ameH (3auet, Audd. 3ay, Sau '
39K3.) N
IK3.

OK3.

.

3a4.

JK3.

4. CopeprkaHve JUCLUITIMHBI
4.1. PacnpegeneHue TpyJ0eMKOCTU JUCLIMIIMHBI IO pas/iesiaM v BUJaM 3aHATUM.
Pa3zenbl, TeMbl AUCLUTUIMHBI U UX TPYI0EMKOCTb MpHBeJeHbI B Tabuie 3.

Tabsmiia 3 — Pa3jiesnibl, TeMbl AUCHATIIMHBI, UX TPYA0E€MKOCTh

Pazfiesnibl, TeMbI JUCLATUIAHBIL

Jlekuuu
(uac)

13
(uac)

JIP
(uac)

KII/KP | CP
(uac) | (uac)

Cemectp 1

Pa3pen 1. ®u3nuyecKkue 0CHOBbI MeXaHUKH.

Tema 1.1. DyieMeHTBI KUHEMaTHKU.

Tema 1.2. [lnHaMKKa MaTepyuaJbHOU TOUKU U
TMOCTYTIaTe/IbHOTO JIBM)KEHUST aOCOTFOTHO TBEP/IOTO
Tesa.

Tema 1.3. 3aKOHBI COXpaHeHUsI B MeXaHUKe.

Tema 1.4. [luHaMKKa BpalllaTe/IbHOTO JBUKEHUS
abCoTIOTHO TBEPAOTO Tea.

Tema 1.5. TsaroreHve. D/1eMeHThI TeOPUH T10JIS.
Tema 1.6. PeATUBUCTCKast MeXaHUKa.

11

19

Pa3pen 2. KosieOaHusi 1 BOJTHBI.

Tema 2.1. 'apmoHnyeckre KonebaHusl.

Tema 2.2. 3aryxarorjie KosebaHus.

Tema 2.3. BoiHY>KeHHbIe KomeOaHusl.

Tema 2.4. YTipyrue BOJIHBI.

Tema 2.5. [Ipumenenue ¢Hu3MKKM KosieOaHWiA U BOJIH B
TeXHUKe.

11

19

Pazpgen 3. OcHOBBI MOJIeKY/IAPHON (PU3UKH U
TepMOJANHAMHUKH.

Tema 3.1. MonekynsipHO-KWHeTHYeCKasi TeOpust
W/lea/IbHbIX Ta30B.

Tema 3.2. OCHOBBI TEpPMOJAVHAMUKH.

Tema 3.3. PeasibHble rasbl.

Tema 3.4. [IpyuMeHeHre MOJIEKY/ISIpPHOW (DU3KKU U
TePMOJVHAMUKU B TeXHUKE.

12

20

Wtoro B cemectpe:

34

17

17

58

Cemectp 2

Pa3pgen 4. D/1eKTPOCTaTUKA M 3aKOHbI IOCTOSTHHOT'0
TOKa.

Tema 4.1. DnekTpruyeckoe 1oJie B BaKyyMe.

Tema 4.2. DyieKTpUyeckoe 1oJjie B JU3/1eKTPUKax.
Tema 4.3. IIpoOBOAHUKM B 3/1I€KTPOCTaTUUECKOM I10JI€.
Tema 4.4. DHeprus 371eKTpUUeCKOro I0JIs.

Tewma 4.5. [ToCTOSTHHBIV 3/1eKTPUYECKUU TOK.

11

13




Pazgen 5. MarHeTtusm.
Tema 5.1. MaruuTHoOe 11071e B BaKyyMe.
Tema 5.2. DyileKTpOMarHuTHast UHAYKLUS.
Tema 5.3. MarHuTHoe 110/1e B BelllecTBe.
Tema 5.4. OcHOBBI Teopur MakcBesuia Jist
3J1eKTPOMAarHUTHOI O T10JIs1. DJIEKTPOMarHUTHbIe BOJIHBI.
Tewma 5.5. [IprMeHeHVe MarHeTu3Ma B TEXHUKE.

11

13

Pa3pgen 6. OnTHKa.
Tema 6.1. VInTepdepeHLus cBeta
Tema 6.2. Indpaxius cBeta.
Tema 6.3. BzaumogeicTBue 3/1eKTpOMarHATHBIX BOJIH C
BelLL|eCTBOM.
Tema 6.4. [Tonsipusanus ceeta.
Tema 6.5. [IppuMeHeHMe ONTHUKU B TEXHHUKE.

12

14

Nroro B cemectpe:

34

17

17

40

Cemectp 3

Pa3pgen 7. KeanToBasi onTuka.
Tema 7.1. TerioBoe M JIFOMUHECLIEHTHOE U3Jly4YeHue.
Tema 7.2. ®@oTo3¢dekT 1 ero nprMeHeHue.
Tema 7.3. Dddexr KomnroHa.
Tema 7.4. EAMHCTBO KOPITYCKY/ISIPHBIX Y BOJTHOBBIX
CBOMCTB 3/1IEKTPOMarHATHOTO U3/Ty4YeHUs.
Tema 7.5. Ontuyeckasi MMpOMeTpPUs.

11

13

Pa3pen 8. DsiemeHTHI KBAaHTOBOM (PU3MKH aTOMOB,
MOJIeKYJI U TBep/bIX TeJl.
Tema 8.1. Teopus aroma Bosopoza 1o bopy.
Tema 8.2. KopnycKy/iipHO-BOJIHOBOM Ayavi3M CBOUCTB
BeljecTtBa. Bosnel e bporns.
Tema 8.3. CooTHOIIeHMe HeoTpe/ie/IeHHOCTeN
[efizenbepra.
Tema 8.4. BonHoBasi GyHKLIMS U ee CTaTUCTAYECKUM
CMBICII.
Tema 8.5. Ob611iee ypaBHenue IlIpegunrepa. YpaBHeHHe
lpenvHrepa A/isi CTalMOHAPHBIX COCTOSTHUM.
Tema 8.6. Perienue ypaBHenus lllpeaunrepa ais
MPOCTHIX KBAHTOBBIX CUCTEM.
Tema 8.7. DneMeHTbl COBpeMeHHOW (PH3UKH aTOMOB U
MOJIEKYI.

11

13

Pa3pen 9. ®u3nka aToMHOro sijpa.
Tema 9.1. CBolicTBa aTOMHBIX sifiep.
Tema 9.2. PagyioakTHBHBIN pacraj,.
Tema 9.3. flnepHble peakiuu.

Tema 9.4. DyieMeHTapHbIe YaCTUL[bI.

12

14

WToro B cemecTpe:

34

17

17

40

HNToro

102

51

51

138




[lpakTuueckass TOATOTOBKA 3aK/IH0UaeTcss B HENOCPEeJCTBEHHOM  BBINIOJHEHHUH
o0yyarIMMUCS ~ OTpeJie/ieHHbIX  TPYJOBbIX  (YHKLWH,  CBsi3aHHbIX C  Oy;yiei
npodecCUOHaIBHOM [1esITeTbHOCTBIO.

4.2. Cojep)kaHue pa3/ie/ioB U TeM JIEKI[MOHHBIX 3aHSITHM.
Copiep>kaHue pa3zie/ioB U TeM JIeKIIMOHHBIX 3aHATHH TIpUBeleHO B Tabsuiie 4.

Tabmwiia 4 — Coziep>kaHue pa3zie/ioB U TeM JIEKIIMOHHOTO 1UK/IA

Howmep pa3zena HasBaHue 1 cofiep>kaHue pas/iesioB U TeM JIeKLIMOHHBIX 3aHATUN

®dusuyeckHe 0CHOBBI MeXaHUKH.

Tema 1.1. DnemeHmbl KuHemamuku. Mogenmn B MexaHuke. Cucrema
orcyeta. KuHemaTvKa JBW)KeHUs] MaTepuaibHOM TOYKU. OCHOBHas 3ajauda
KVMHEMaTUK{ MaTepuaJbHOM TOYKU. Tpaekropusi, [JIMHa IIyTH, BEKTOP
nepemeljeHust. Ckopocte. IlocTynarenbHoe U BpalaTe/bHOe [BUKeHUe.
YckopeHue u ero cocrassomye. HopmanbHoe M KacaTe/lbHOE YCKOPEeHMUs.
YrnoBasi CKOpOCTb U YI70BOe ycKopeHHe. CBsI3b JIMHEMHBIX U YIJIOBBIX
BeJIMYYH IIPY BpalllaTe/lbHOM [JIBY)KEHNH.

Tema 1.2. [JuHamuka mamepuanbHOU MOYKU U NOCMYynamesnbHO20
osuiceHust abconromHo meépoozo mena. OCHOBHbIE TIOHSITHSI JUHAMUKU:
Mmacca, UMITy/bC Tena, cuia. [lepBbiii 3akoH HbroToHa. VHeplruanbHble
cucteMbl oTcuéta. Bropoi 3akoH Herorona. Tpetuit 3akoH HreroToHa.
[TpuHuMn oTHOCUTeNbHOCTU ['anmunes. Cusbl: yrnpyrue CWiIbl, CUJIBI
TpeHus. [IpakTnueckoe nprMeHeHue 3ak0HOB HeroToHa. OCHOBHas 3a/ava
JUHaMMKU MaTepuanbHOW Touku. [ToHsiThe abcomoTHO TBEPAOro Terna.
Lleutp macc. CucremMa LieHTpa MacC. YpaBHeHHe [BWKeHUs Tejla
repeMeHHOM Macchl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 MexaHuke. COXpaHSOIUecs: BeJIMUMHBI.
Kunetnueckass  sHeprus. MexaHuueckass pabora U MOIIHOCTb.
KoHcepBaTtvBHBIE  CWIbl. 3aMKHYTble M He3aMKHYTble  CHCTeMBI.
[ToreHuanbHast 3Heprus BO BHelIHeM I1oJie cuil. IloTeHluanbHas sHeprus
Paspen 1. B3auMoZencTBus. CBs3b MeXxJy TNOTeHLMaJbHOM 3Hepruer U 1osem
KOHCEepPBaTUBHBIX CWI. 3aKOH COXpaHeHHsi MeXaHWYeCKOM SHepruM.
OHeprusi ympyrol paedopmManu. YC/IOBUSI PaBHOBeCHUsT MeXaHWYeCKOM
CUCTeMbl. 3aKOH COXpaHeHus umiy/bca. CoypapeHue ByX Tell.

MomeHT culbl ¥ MOMEHT UMIIy/JbCa. YpaBHEHUe MOMEHTOB. 3aKOH
COXpaHeHUs1 MOMeHTa UMILy/bca. MOMEHT uMIly/ibCca TBepAOro Tesa
OTHOCHUTEJIbHO HEeIO/IBUJKHOU OCH.

Tema 1.4. [luHamuka epawjamenbHo20 O8UdiCeHUs abCOAOMHO meepoo2o
mena.  MomeHT  uHepyuu.  OCHOBHOe  ypaBHeHHWe  [JUHAaMUKU
BpalllaTe/IbHOrO [BWKEHUsl TBepAoro Tena. KuHeTuueckas 3Heprus
BpalllarolLerocsl TBepAOro Tea.

Tema 1.5. TacomeHue. SnemeHmbl meopuu nossi. 3akoHbl Keriepa. 3akoH
BcemMupHoro TtaroreHus. Cuima Tsokectu M Bec. Hesecomocts. Ilose
TATOTEHUsI 1 ero HamnpsbKeHHOCTb. PaboTta B mosie TsroteHus. IloTeHman
nonig TAroteHus. Kocmumueckue ckopoctu. HenHeprmanbHble CHCTEMBI
orcuera. CU/Ibl MHEPLIUH.

Tema 1.6. Peasmusucmckas mexaHukd. IlocTynaTel crieanbHOM TeOpUU
OTHOCUTEJIBHOCTU. JIOpeHLI0BO COKpalljeHue [JIMHbl CTep)KHs. OCHOBBI
pDeNATUBUCTCKOM  MeXaHWKW.  VIHTepBas, ero  HMHBapHMaHTHOCTb.
PenatuBucrckuid  umnysnbc. OCHOBHOe ypaBHeHHe — DeISITUBUCTCKOW
JvHamMuKU. KrHeTnueckass 5Heprusi pensiTUBUCTCKOM 4YacThllbl. CBA3b
Macchl ¥ 3Hepruu. CBsi3b MeXX/y SHepruei U UMIyJ/IbCOM YaCTHULbL.




Paznen 2.

KosiebaHus v BOJTHBI.

Tema 2.1. I'apmoHuuecKue KonebaHus. XapaKTePUCTHKA TapMOHWYECKUX
KosiebaHnii. MexaHWYecKre TapMOHHUYecKue KosiebaHus. ['apMOHHUeCKuit
octwsATOp. [Ipy)KUHHBIM, (U3MUeCKUd U MaTeMaTUYeCKUd MasiTHUKMU.
CB00o/iHBIE TADMOHUYECKHE KOJiebaHus B Kojie0aTe/TbHOM KOHTYPe.

Tema 2.2. 3amyxarwowue konebaHus. CrnoxkeHre TrapMOHHUYECKUX
KosiebaHW{ OJHOTO HarpaB/ieHWsT W OJWHAKOBOW uacTOThL. bBueHwus.
CnoykeHre B3aMMHO TeprieHAUKY/ISIpHBIX Kosebanuii. AuddepenipansHoe
ypaBHeHHe CBOOOZHBIX 3aTyXalOLMX KojeOaHU U ero perieHue.

Tema 2.3. BbiHyscOeHHble KonebaHusi. AMITIUTYia U ¢a3a BbIHY>KJEHHBIX
Konebanuii. Pe3onaHc. [IuddepeHiiuanbHOe ypaBHEHHWE BBIHYKIEHHBIX
KonebaHuii ¥ ero peiieHve. BosiHOBble Tiporiecchl. IIpojosibHbIe |
TornepeyvHbie BOTHBI.

Tema 2.4. Ynpyeue 8oaHbl. YpaBHeHHe Oeryiiedi BoiHbL. @Pa30Bas
ckopocTb. BonHoBoe ypaBHeHMe. I'pymmoBasi ckopocTk. MHTepdepeHLys
BoH. CTosiuMe BO/HBI. 3BYKOBbIe BOJHBL. J@dekT [lomnnepa B aKyCTHKe.
YnbTpasByK U ero nprMeHeHHe.

Tema 2.5. INpumeHeHue ¢usuxku KonebaHutl u 6o1H 8 mexHuke. IIpuMepbl
npuMeHeHust GU3UKU KOsieDAaHUH M BOJTH B TEXHHKE.

Paznen 3.

OcHOBBI MOJIEKY/IAPHOH (DM3MKH U TePMOJUHAMHUKH.

Tema 3.1. MoneKynsipHo-KUHemu4eckass meopusi UOedanbHbIX 2a308.
CraTucTUueCKUd U TepMOJAWHAMHUYeCKu MeTofbl. OMNbITHble 3aKOHbI
WjeanbHOro rasa. YpaBHeHue KianelipoHa—MeHpeneeBa. OCHOBHOe
ypaBHeHHe MOJIeKY/ISIPHO-KMHEeTUYECKOW TeOpUM UjeabHbIX ra3oB. 3aKOH
MakcBesia 0 pacripefie/ieHUy MOJIEKYJT WeabHOrO rasa Io CKOpOCTSM U
SHEprusiM  TeIUVIOBOro  JBWkKeHusi.  bapomerpuueckas  ¢opmyrna.
Pacripegenenvie BonbipmaHa. CpefjHee UMCIO CTOJKHOBEHWW W CpeHSS
IMuHa ~ cBobosHoro  mpobera  MosieKysn.  OmbiTHOe — 0OOCHOBaHHE
MOJIEKY/ISIPHO-KUHETUUeCKON TeOpUHU. SABnenus repeHoca B
TepMOJIMHAMUUECKMX HepaBHOBECHBIX CUCTeMaX. Bakyym U MeTojbl ero
rosiyueHysi. CBOMCTBA y/IbTpapa3pe’KeHHbIX ra30B.

Tema 3.2. OcHoebl mepmoOuHamuku. Yucio cremeHed CBOOOABI
MOJIEKY/Ibl. 3aKOH paBHOMEDHOrO paclipefie/ieHUs] SHeprUy I0 CTereHsM
cBoOobI MoJieKys1. IlepBoe Hauaso TepMoAWHaMHKH. Pabora rasza mipu
nu3MeHeHnu ero obwvema. TertoemkocTh. [IpumeHeHMe TiepBOro Hayasa
TEePMO/JIJMHAMUKU K H30mpolieccam. AnuabaTHbiii riporjecc. [ToUTpOITHBINA
nporiecc. ObpaTuMble U HeoOpaTHUMble Tpoliecchl. Kpyroeoii mporiecc.
OHTpOMNUs, ee CTaTUCTUYECKOE TOJIKOBAHUE U CBSI3b C TEPMOJAUHAMUUECKOMN
BEpPOATHOCTBIO. BTOpOe Hauano TepMoZvHaMUKU. TeroBble ABUratend u
xonoaunbHble MallvHbl. Lk KapHo v ero KII/I aig uaeansHOro rasa.
Tema 3.3. PeanbHble 2as3bl. Cwibl U TOTeHLUanbHasg 3SHeprus
Me)KMOJIEKY/IIPHOTO ~ B3aUMOZIEMCTBUSL. YpaBHeHUe BaH-gep-Baanbca.
N3orepmel BaH-ziep-Baanbca v ux aHanu3. BHyTpeHHS 3Heprus
peanbHOro rasza. ekt >xoyns-TomcoHa. CxKmxeHUe ra30B.

Tema 3.4. IlpumeHeHue MoaeKyaspHOU (U3UKU U MEepMOOUHAMUKU 8
MexHUKe.

Paznen 4.

JJIEKTPOCTaTHKA U 3aKOHBI ITIOCTOSIHHOI'0 TOKA.

Tema 4.1. DOnekmpuueckoe noje 8 8akyyme. 3aKOH COXpaHeHHs
3JIGKTPUUECKOro 3apsga. 3akoH KysioHa. OekTpocTaThUueckoe IIoJie.
HanpspkeHHOCTb  3/1eKTPOCTaTUUeCcKoro mnosisd. [IpuHiun cyneprnosunyu
s/leKkTpocTatnueckux moneid. [lome punonsa. Teopema TI'aycca s
3JIEKTPOCTAaTUYeCcKoro 1osisi B BakyyMme. Ilpumenenue teopemsl ['aycca K




pacyeTy HEKOTOPBIX 3/IEKTPOCTAaTUUECKUX TOJel B Bakyyme. LIupkyisaims
BEKTOpa HAaMNpsKEHHOCTA — 37IeKTpOoCcTaThueckoro mousis.  [loTeHrman
3/1eKTPOCTaTUUYecKoro rosis. HanpsykeHHOCTh Kak TrpaZiMeHT MOTeHLraa.
OKBUMOTEHLMa/IbHbIe TOBEPXHOCTU. BbluMC/ieHre pa3HOCTH MOTEHLUaIoB
0 HaNPSPKEeHHOCTH TOJIS.

Tema 4.2. Dnekmpuueckoe nosne 8 OusneKmpukax. Tumbl AU3I€KTPUKOB.
[Tonsipu3anus guaneKTpUKoB. [losisgpr3oBaHHOCTh. HarpsykeHHOCTh T10J1 B
IUSJIEKTpUKe.  JJeKTpuueckoe cmeljeHve. Teopema Taycca pgis
3/1eKTPOCTaTUYeCKOro M0/ B AU3J/IEKTPHKe. Y C/IOBUSI Ha TPaHULie pasjena
JIBYX JU3/IEKTPUUECKUX CPeJ.

Tema 4.3. TIpogoOHUKU 8 3/1eKmpocmamuyecKom nose. DJIeKTPOEMKOCThb
yeJVHEeHHOr0 MpoBOAHUKA. KoHAeHcaTOpbl. DHEPrusi CUCTEeMbI 3apsi/ioB,
yeIUHEeHHOT0 MPOBOJHUKA U KOH/IeHCATOopa.

Tema 4.4. DHepeusi 31eKmpu4ecko20 nossi. DNeKTpUueCKuil TOK, CWhja U
IJIOTHOCTb TOKAa. CTOpOHHME CWIbl. OMEKTPOABWXKYIAas Cuaa |
HarpspKeHue.

Tema 4.5. TIlocmosHHblli  31ekmpuueckuli mok. 3akoH  Owma.
CornpoTHB/IeHHE TTPOBOJHUKOB. PaboTa ¥ MOIIIHOCTb TOKAa. 3aKOH J[)KOoyis-
Jlenua. 3akoH Oma [ HeOJHOPOAHOrO y4yacTka Uenu. I[IpaBuna
Kupxroda /151 pa3BeTB/IeHHBIX LIeTei.

Pazpgen 5.

MarseTusm.

Tema b5.1. MaeHumHoe nose 6 6akyyme. MarHWTtHoe T1I0Jie U €ero
XapakTepucTuku. 3akoH buo-CaBapa-J/larylaca ¥ ero rmnpuMeHeHHe K
pacyeTy  MarHMTHOro Tioiss. 3akoH Awmmepa. BsaumopeiicTBue
rapasiie/ibHbIX TOKOB. MarHutHasi NOCTOSIHHasg. ENVHUWIEI MarHATHOU
WHAYKLUMA W HaNpsOKeHHOCTH MAarHUTHOrO TMojss. MarHutHoe moJjie
JBIDKyLerocs: 3apsiia. lelicTBMe MarHWTHOTO MO/ Ha JBWKYLUMUCS
3apsf. [BWwKeHUe 3apspKeHHBIX YaCTHL] B MarHUTHOM I1071e. Y CKOpUTeIn
3apspKeHHbIX vactul. O¢dekt Xomna. Lupkynsuus Bektopa B
MarHuMTHOI'O TI0Ji1 B BaKyyMe. MarHuTHble I0Ji COJIEHOWJA U TOpPOMJA.
[ToTok BekTOpa MarHMUTHOW WHAYKLUU. Teopema ['aycca gns mons B.
PaboTa 110 mepeMelrieH1I0 TTPOBO/IHUKA W KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DaekmpomazHumHas uHOyKyus. $IBjieHUWe 3/1IeKTPOMarHUTHOM
uHAyKUuMK (onbiTel Papazes). 3akoH dapajes M ero BbIBOJ M3 3aKOHA
COXpaHeHusl 5Hepruu. BpailjeHue paMKu B MarHUTHOM IMoJjie. Buxpesbie
TOKM (TOkM DPyko). HAYKTHBHOCTH KOHTYpa. CamouHAyK1usA. ToKu mpu
pa3MbIKaHUM U 3aMblKaHWU Lenu. B3aumHas unaykuus. TpancdopMaTtopsl.
OHeprusi MarHUTHOTO TT0JIAL.

Tema 5.3. MacHumHoe none 6 e8eujecmge. MarHUTHbIE MOMEHTBI
3JIGKTPOHOB ¥ aroMoB. [lua- ¥ mnapamarHetusMm. HamarHuueHHOCTB.
MaruuTHoe moje B BellleCTBe. Y(IOBUS Ha TIpaHHLe pasjena JBYX
MarHeTHKOB. deppoMarHeTMKM M WX  CBOMCTBa. [Tpupona
(heppomarHeTr3ma.

Tema 5.4. OcHoebl meopuu Makceenia 045 31eKMPOMAHUMHO20 NOJS.
D/eKmpomazHUmHble  80/Hbl. BuxpeBoe syekTpuueckoe rone. Tok
cMelleHus. YpaBHeHUs MakcBe/uia [ 3/IeKTPOMarHUTHOIO — ITOJIA.
OKCIepyMeHTa/IbHOe ToJlyyeHue 3/71eKTPOMAarHUTHBIX BOJIH.
OuddepenuianbHoe ypaBHEHHe 3/1€KTPOMarHUTHOM BOJHBI. DHEPrusi U
HMITYJIbC 3JIeKTPOMarHUTHOM BOJIHBI. V3/1yueHure AUTIONs.

Tema 5.5. IlpumeHeHue wmazHemusma 6 mexHuke. IlpumMeHeHue
3J1eKTPOMAarHUTHBIX BOJIH. [IpriMeHeHre MarHeTr3Ma B TeXHUKeE.




Pazpgen 6.

Omnruka.

Tema 6.1. MumepcpepeHyus ceema. Pa3BuTue mpejcTaBAeHUN O MPUPOJe
cBeta. KorepeHTHOCTb ¥  MOHOXPOMATHYHOCTb  CBETOBBIX  BOJIH.
Wutepdepentivss cBeta. Metonasl HabmofeHUss WHTep(epeHLIMH CBeTa.
WuTepdepeniivs cBeTa B TOHKUX I/IeHKaX. [IpuMeHeHWe UHTepdepeHLnn
CBeTa.

Tema 6.2. Juppakyus ceema. Tlpuniun IoiireHca-®dpenHesns. MeTo[ 30H
®penerist. [IpsimMonuHeliHoOe pacripocTpaHeHue cBeTa. Jdudpakius OpeHens
Ha KpYyIJIOM OTBepCcTMM U jucke. [udpakuusi ®@payHrodepa Ha ofHOMU
menu. Hudpakims PpayHrodepa Ha JudpaKIMOHHON  pellleTke.
[MpocTpaHcTBeHHasi  pelleTka. Paccesinue cBeta. [udpakius Ha
rpocTpaHCcTBeHHOM pelieTke. Popmysna Bynbda-bparros. Paspeinaroriias
CrocobHOCTh onTuuecknx nprubopos. [ToxsTHE 0 TosTorpadum.

Tema 6.3. B3aumoolelicmeue 3/1eKMPOMACHUMHbBIX B0AH C 6eUjeCmMeOM.
Hducrniepcus cBeTa. DeKTPOHHAs Teopus Aucrnepcuu cseta. [lorsorjeHue
(abcopb1ius) cBeta. ddekT Joruiepa. N3nyuenue YepeHkoBa-Bapusiona.
Tema 6.4. Ionspuzayus ceema. ECTeCTBeHHBIM M IOJIIPU30BaHHBIN CBeT.
[Tonspr3anus cBeTa IPU OTPa)KeHWM U TIPeJIOM/IEHUM Ha TpaHMLie [BYX
[IM3JIEKTPUKOB. [IBOMHOe myuenpesnomieHue. ITosspusaljioHHbIe MTPU3MBI
W NOJApOUAbl. AHamM3 II0JIpU30BaHHOrO0 cBeTa. VICKycCTBeHHas
onTHYecKasl aHU30Tponus. BpalrieHne N0CKOCTHU NOMSpr3aLivu.

Tema 6.5. [IpumeHeHue ONMUKU 8 MeXHUKe.

Pazpgen 7.

KBaHnToBas onruka.

Tema 7.1. Tennoeoe u MOMUHeCUeHMHoe u3jayyeHue. BuUIbl W3nydeHUs.
TeruioBoe u3MyueHMe M ero XapakTepucTHKU. 3akoH Kupxroda. 3akoHbl
Credana-bosbijMaHa u cMelleHusi Buna. ®opmysnel Panesi-kuHca U
[1nanka. JIroMUHeCLeHLUS.

Tema 7.2. @omospgpekm u e2o npumeHeHue. Brapl (OTO3/71€KTPUUECKOTO
sddekTa. 3akoHbI BHelliHero ¢doTo3ddekra. YpaBHeHHe DUHILITeNHA /IS
BHelliHero ¢oTo3ddekra. JKCriepruMeHTaIbHOe TIOATBeP K/jeHe KBAaHTOBbIX
cBolcTB cBeta. [IpuMeHeHue poroaddekTa.

Tema 7.3. O¢ppexkm KomnmoHa. SHeprus U ummnynbC ¢oToHa. [laBneHue
ceTa. ekt KomrToHa 1 ero ssieMeHTapHasi TeOpUsl.

Tema 7.4. EOuHCmeo KOpNnycKyasipHbIX U  B0/AHOBbIX  C80licm8
3/1eKMPOMASHUMHO20 U3/MYyYEeHUSsI.

Tema 7.5. Onmuueckasi nupomempusi. TersioBble HCTOYHHMKU CBeTa.
Metozpl ¢uKcaluM TeryioBoro wusnyueHus. IIpuMeHeHHe ONTUUECKOW
MTMPOMETPHUH.

Paznen 8.

O/1eMeHTBI KBAaHTOBOM (PM3MKH aTOMOB, MOJIEKYJ/I U TBeP/bIX TeJl.
Tema 8.1. Teopus amoma eodopoda no bopy. Mogenu atroma TomcoHa U
Pe3epdopga. JluHeliuathbiii criekTp aTomMa Bojiopofa. I[loctynatel Bopa.
OnbiTel @paHka v ['epria. CniekTp aTtoMa BoAopoa mo bopy.

Tema 8.2. KopnyckyasipHo-680/Ho80l Oyaausm ceoticmg gewjecmed. BosHbi
Oe Bpolinsa. HekoTopbie cBOMCTBa BOJTH /e Bpoiis.

Tema 8.3. CoomHoweHue HeonpedenenHocmeli ['etizeHbepea.

Tema 8.4. BoaHosas ¢pyHKyus u ee cmamucmuyeckuli CMbICA.

Tema 8.5. Obwjee ypagHeHue IlIpeduHeepa. YpasHeHue IlIpeduHzepa 0s
CMAYUOHAPHbIX COCMOSIHULI.

Tema 8.6. PeweHue ypasHeHusi IlIpeduHeepa 0451 npoCMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl coepemeHHOU Gu3uKu amomos u moaekya. IIpuHLun




MIPUUYMHHOCTY B KBAHTOBOW MeXaHWKe. /[BWKeHWe CBOOOZHOM YaCTHIIbI.
Yactuiia B OJHOMEDHOW TMPSIMOYTONBbHOM «IOTeHLMATbHON siMe» C
0eCKOHEUHO BBICOKUMH «CTeHKaMH». [IpOXOK[eHWe 4YacTHIbl CKBO3b
TOTeHI[UaTbHBIN Oapnep. TyHHeNnbHbIN 3¢ dekT. JIviHelHbIM
rapMOHUUECKUNA OCLIWIISITOP B KBAaHTOBOW MexaHHWKe. ATOM BO/OpOZa B
KBAHTOBOUW MeXaHUKe. 1S-COCTOsIHMe 37IeKTpoHa B aTome Bojiopoza. CrivH
yekTpoHa. CHMHOBOE KBAHTOBOE YMC/IO. [IpUHLIMIT Hepa3IMuuMOCTU
TOXKAeCTBeHHbIX yactull. [Tpuniun ITaynu. PacrnipeziesieHrie 3/1eKTPOHOB B
aToMe TO0 CoCTosHUSIM. [loHsSTHEe 00 HSHEpPreTUYeCKUX YPOBHSIX.
MornekynsipHble  crieKTpbl.  KoMOMHal[MOHHOe  paccesiHWe — CBeTa.
[Mornomienuie. CrOHTaHHOE U BBIHYXKJEHHOe wu3nydyeHus. OnTuueckue
KBAaHTOBbIE reHepaTophI (J1a3ephl).

Pazgen 9.

du3ukKa aTOMHOr0 siipa.

Tema 9.1. Ceoticmea amomHbix ss0ep. Pa3Mep, coCcTaB W 3apsii aTOMHOT'O
snpa. MaccoBoe u 3apsijoBoe uncia. [dedeKT Macchl U SHEPrusi CBS3U
sapa. CnuH siipa U ero MarHUTHbIM MOMEHT. f1jepHble cuibl. Mogenu
anpa.

Tema 9.2. PaduoakmuseHblli pacnad. PagroakKTUBHOE H3TyUeHHe W ero
BUJbl. 3aKOH  paJiMOaKTUBHOro  pacrnaja. [lpaBuma  cmeleHus.
3akoHOMepHOCTH anb(a-pacriafia. bera-pacriag. Heiitpuno. [Namma-
V3J/lyuyeHue U ero CBOMCTBA. Pe30HaHCHOe MOrJoLjeHre raMMa-u3inyyeHus
(opdext Méccbayspa). Meroabl HAGMIOZAEHWS W PETUCTPALUU
PaZiIMOaKTUBHBIX U3/TyYeHUHN U YaCTULI.

AnepHbie peakuUu U WX OCHOBHbIE TUIIBI. [103UTpPOH. beTta-rutoc-pacriaz.
OneKTpoHHbIM 3axBaT. OTKPbITHE HEUTPOHA.

Tema 9.3. SlOepHble peakyuu. SlpepHble peakiuu TOJ JeUCTBHEM
HEeWTPOHOB. Peakuys fenenus sigpa. LlenHas peakuus fenenusi. [Tonsitue o
AJepHO SHepreTHiKe. Peakiuss cuHTe3a aToOMHBIX siziep. [Ipobrema
YIIPaB/ISIEMbIX TEPMOSIIEPHBIX PeaKLIUM.

Tema 9.4. DnemenmapHbie uacmuybl. Kocmuueckoe usnydeHve. MOOHBI U
WX CBOMCTBAa. Me30HBI ¥ HUX CBOWCTBA. TUMbI B3aUMOJEWCTBUM
371eMeHTapHbIX YyacTvll. YacTulbl ¥ aHTUYacTULbl. ['uneponsl. CTpaHHOCTH
M UYeTHOCTh 3JieMeHTapHbIX dactull. Kiaccudukaiusi 31eMeHTapHbIX
vactull. KBapku.

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

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

N3 Hux Ne
Ne DopMbI . MPaKTUYeCKO | paszen
TeMbI NpakKTUYECKUX TpynoéMKOCTB, o
1/ N MPaKTUYeCKUX U a
3aHATUU o (uac)
vl 3aHATUU TO/ITOTOBKY, | AUCLIUI
(uac) JIUHBI
Cemectp 1
KuHemaTuka 1 fuHaMUKa
1 o A Penienue 3amau 6 1
MaTepuasbHOW TOUYKU
XapakTepuCTHUKU BOJTHOBBIX
2 P P Pemienue 3amau 6 2
TPOLeCCOB
MouJiekynsipHO-
3 y/AP Pemienue 3amau 5 3
KUHeTHYeCKasi Teopus

CemecTp 2




4 XapaKTepUCTHKH Peiienue 3azau 6 4
3JIEKTPUUECKOr0 TOKa
WNHpyKuys MarHUTHOTO
5 | nonsa. Cu/ibl B MAarHUTHBIX Pemienue 3amau 6 5
TMOJISIX
6 Vurepdeperiys, Perienue 3aau 5 6
Judpakiys, mosipy3alys
Cemectp 3
7 TeruioBoe H3nyveHue. Pelnennue 3a1au 6 7
doTtordhdexT
8 ArtoM BOZ0pO/a, MOCTY/IaThI Peruierte 3azau 6 8
bopa
9 | AnepHble peaku PemieHue 3aau 5 9
Bcero: 51
4.4. JlabopaTopHbie 3aHSATHS
Tembl 1ab60OPaTOPHBIX 3aHATHI U UX TPYA0E€MKOCTh NPHBe/IeHbI B Tab/uIe 6.
Tabsuiia 6 — JlTabopaTopHbIe 3aHITHS U UX TPY/J0EMKOCTb
N3 Hux Ne
Ne TPaKTUYEeCKO | pasnen
TpynoemMKOCTb o
1/ HaumeHoBaHue 1abopaTopHbIX paboT* (uac) U a
I ’ TOATOTOBKHU, | JAUCLIUII
(uac) JIUHBI
Cemectp 1
1 | Mammna ATByza 4 1
2 | Maarauk Makcsesia 5 1
3 | OnpefienieHyie CKOPOCTH 3BYKa B BO3/yXe 4 2
4 OnpesieneHye nokKasaresisi aAuadbaTel s 4 3
BO3/yXa
Cewmectp 2
c OrnipeeneHyve 3/1eKTPOEMKOCTU 5 4
KOH/leHcaTopa
6 Omnpegenenye y/iebHOIO CONPOTHUBIIEHUS 4 4
TIPOBO/IHHKA
OmnpegeneHyie ropu30OHTaIbHON
7 | cocTaBnsitolei Hanps>KEHHOCTH 4 5
MarHuTHOTO MOJIsI 3eMJIU
8 | Konbija HeroToHa 4 6
Cemectp 3
9 | IIpoBepka 3aKOHOB TeIJIOBOT0 U3/1yUYeHUsI 4 7
10 OmnbiTel CTO/IETOBA 110 U3YyUYEeHUIO 4 7
dboToadekra
11 OrnpesiesieHrie IMPUHBI 3aMpeléHHON 30HbI 5 8
TI0JIYTIPOBO/IHHKOB
12 OnpeeneHve 3Hepruu aabgha-uyacTul] 1Mo 4 9
1po0ery B BO3ZAyxe
Bcero 51

HpumeuaHue: *membl ﬂa6opamopr1x paﬁom HA cemecmp A8/1410MmMcA 8apudmu8HbimMU U onpeaeﬂmomc;i Ha

ycmompeHue npenodasamensi. IToawblil cnucok mem aabopamopHbix pabom npueedéH 8 mabauye 6.1.




Tabmwiia 6.1 — Tembl 1abopaToOpHBIX paboT

Ne Ne pa3zgena
1/ HanmeHoBaHue 1abopaTopHO paboThI JUACLIUIIIUH
1 bl
Cemectp 1
1 | MamwmHa ATByJa 1
2 | MasitHuk MakcBesia 1
3 | Mastauk Ob6epbeka 1
4 | CToJIKHOBEeHHUs 111apOB 1
5 | I'mpockon 1
6 OmpeneneHde  yCKOpeHWs CBOOOJHOrO TiafieHUsi TPU  TTOMOIIU 2
000pOTHOTr0 MasiTHUKaA
7 | KpyTuibHbIM MassTHUK 2
8 | Hak/JIOHHBIM MasiTHUK 2
9 | OnpepneneHre CKOPOCTH 3BYKa B BO3/IyXe 2
10 | Onpegenenve Ko3¢¢uieHTa BI3KOCTH BO3/yXa 3
11 | OnpeneneHye ToKa3aTesist aquabaThl 171 BO3/AyXa 3
Cemectp 2
12 | OnpefesieHre 3/1eKTPOEMKOCTU KOHZIEHCATOpa 4
13 | Onipeyiesienue y/1eJIbHOTO CONPOTUBJIEHUS TPOBOJHUKA 4
14 | M3yueHue rpoLieccoB 3apsifia U pa3psjia KOHJeHcaTopa 4
15 | MiccnejoBaHye pelakCallMOHHBIX KOJIe0aHUH 4
16 | ViccneoBaHre pe30HaHCa B 37IeKTPUUECKOM KosiebaTesTlbHOM KOHTYpe 4
17 | OnipesiesieHre y/1eJIbHOTO 3apsifia S71€KTPOHa 4
18 OrmpesiesieHie  TOPW30HTATBLHOM  COCTaBJISIOIIEN  HaMNpPsKEHHOCTH 5
MarHuTHOTO MOJIsI 3eMJIU
19 | VccnenoBaHue ructepesrca heppoMarHUTHBIX MaTepyasoB 5
20 | ViccnepoBaHve B3aMMHOM UHAYKLMU 5
21 | VccnepoBaHue 3/1eKTPUUECKUX KOIeOAaHWH B CBSI3aHHBIX KOHTYPAx 5
22 | OrnipesiesieHre yze/IbHOTO 3apsi/ia 371eKTPOHA METO0M MarHeTpoHa 5
23 | bunipusma ®PpeHesist 6
24 | Kosnbiia HeroToHA 6
25 | Iudpakiys MI0CKKMX BOJIH Ha I/l 6
26 | IudpakioHHas pelieTka 6
27 | XapaKTepuCTHUKU MPU3MbI U AU(GPaKIIMOHHON pelleTKU 6
78 [Tonspusauus cBera. 3akoH Mamoca. Kpyroeas u s/umnTuyeckas 6
TI0JIIpU3aLUU
29 | BpauieHue 1JIOCKOCTH MOJISIpU3aLIuU 6
30 | MarHuTHOe BpaljeHHe MJI0CKOCTH MOJISIpU3aLiuu 6
31 OrnpesiesieHde JJIMH BOJIH  CHEKTpPaJbHBIX JIMHUM C  T[OMOIbIO 6
CIIeKTPOMeTpa
Cemectp 3
32 | IIpoBepKa 3aKOHOB TeIJIOBOTO U3/TyUYEHUST 7
33 | OneiThl CTONETOBA MO U3yueHHt0 GoTo3ddekTa 7
34 V3yueHue criekTpa aroMa BOJOpOJA C TOMOLIBI0 AU(PPaKLHMOHHOTO 8
CIIeKTpOMeTpa
35 N3yueHve 3aBUCMMOCTH 3/1€KTPUUYECKOTO COTPOTHBJ/IEHUS METaslyIOB U 8
TIOTYTIPOBO/IHUKOB OT TeMITepaTyphl
36 | Dddekr Xos1a B repMaHin 8
37 | OnpepeneHye MMPUHBI 3aMpeIiéHHOW 30HbI TTOTYTIPOBOJHUKOB 8
38 | OnpepesieHure MOTEHIMAIOB BO30Y)K/IeHHsI aTOMOB 8




39 | OnpezeneHrie 3HePTryU abha-yacTui] 10 IPOOETy B BO3yXe 9
40 | ViccnegoBaHue SHEPrUM [-HU3TyUueHUs 9
4.5. BeInosHeHWe KypCOBOTO TIPOeKTa/ KypCOBOM paboThI
YueOHBIM I7TaHOM He TIpelyCMOTPEHO
4.6. CamocrosiTesibHast paboTa 00yYaroIxcst
Buzpl caMocTosiTeNIbHOM paboThI U ee TPYJ0eMKOCTb TIpHBe/IeHbI B Tab/uile 7.
Tabsniia 7 — Busibl caMocTosTeTbHOM PabOTHI M €€ TPYZA0EMKOCTh
o Bcero, | Cemectp 1, | Cemectp 2, | Cemectp 3,
Buj camocTosiTenibHOM paboThbl
yac yac yac yac
1 2 3 4 5
N3yueHure TeopeTHueCcKOro Marepuasna 48 20 14 14
pucuuriieel (TO)
IToaroroBka K TeKylilleMy KOHTPOJIFO 45 19 13 13
ycrnieBaemocTH (TKY)
[ToaroroBka K NpoOMeXXyTOYHOU 45 19 13 13
atrectaiuu (ITA)
Bcero: | 138 58 40 40

5. IlepeueHb yueOHO-METOJUUECKOTO 0OeCTieueHust

[J1s1 CAMOCTOSITe/TbHOM PaboThl 00YUarOIMXCst 110 JUCLUTIHE (MOZYJTIO)
YueOHO-MeTOAMUECKWe MaTepuanbl [ijIsi CaMOCTOSITe/IbHOW paboThl  00yuaroLuxcs
yKasaHsbl B ILII. pa3zenos 6-11.

6. IlepeueHb MeYaTHBIX U IEKTPOHHBIX yueOHBIX U3aHUM
[TepeueHb MeuaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3/jaHU TpUBe/ieH B Tabsiie 8.

Tabsmia 8— IlepedeHb MeYATHBLIX U 3JIEKTPOHHBIX YUeOHBIX M3IaHUN

KosmuectBo
5K3eMIUIIPOB
Uginil;/ oc bubnuorpaduryeckast cchbika B 61/(1531;;2&@
3/IEKTPOHHBIX
9K3eMIVISIPOB)
53 Kypc obmeii pusuku: B 3 T.: yuebHoe mocobue / 1. B.
C12 CaBesbeB. - M.: Hayka: ®usmariaur, 1977 - T. 1: 84
MexaHuka. MosnekyJisipHasi pusuka. - 1977. - 432 c.
53 Kypc dusuku: yuebHoe nocobue / T. Y. Tpodumosa. - 94
T76 13-e u3g., crep. - M.: Academia, 2007. - 558 ¢
htps:// CasenbeB, . B. Kypc obmeli ¢usuku. B 3 Tomax.
e.lanbook.com/book/
440105 Tom 1. Mexanuka. Moneky/sipHasi pu3Mka: yueOHUK

Pedicum docmyna: ons
asmopu308aHHbIX
nosib3osamesnell.

nnsa BysoB / W. B. CasenbeB. - 20-e u3g., crep. -
Cankr-ITetepOypr: Jlanb, 2025. - 436 c. - ISBN 978-5-
507-52151-7.



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

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

Pescum docmyna: ons
aemopu308aHHbIX
nosb3oeamenell.

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

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

Pedicum docmyna: oas
asmopu308aHHbIX

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

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

https://

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

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

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

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

asmopu308aHHbIX 1512-4.

nosb3oeamesetl.

https://

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

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

470190 TepmoanHaMuka U MosekyssipHasi ¢pusuka / CUBYXUH

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

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

nonb3oeamesell.

https://

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

catalog/document?

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

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

a8mopu308aHHbIX

nosb3oeamesetl.

https://

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

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

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

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

asmopu308aHHbIX 1643-5.

nosb3oeamesetl.

https://

znanium.com/

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

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

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

aemopu308aHHbIX

nosab3oeamesetl.



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

https://

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

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

id=470883 o

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

a8Mopu308aHHbIX

nosab3ogamesetl.

https://

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

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

aemopu308aHHbIX

nosb3ogamesneltl.

https://

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

catalog/document? 6

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

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

a8Mopu308aHHbIX

nosab3ogamesetl.

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

bcode/563653

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

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

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

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

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

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

obpa3oBaHue»

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

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

Tabsmmia 10— ITepeueHb MPOrpaMMHOT0 0OecrieueHust
| Ne i/ | HaumenoBanue



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

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

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

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

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

5 Google Chrome (cBo60sHO pacripoctpansiemoe I10)

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

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

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

Tabsuija 11— [TepeueHb WHGOPMAI[MOHHO-CITPABOYHBIX CUCTEM

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

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

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

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

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

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

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

CBOOO/IHBIN JOCTYTI

9. MartepuanbHO-TeXHUYeCKast 6a3a
CocraB MaTepHasbHO-TEXHMUYECKON 0a3bl, HeoOXOAWMON [  OCYILeCTBIEHUs
obpasoBaresIbHOTO Tporiecca Mo JUCLUIUIMHE, NTpeZCcTaB/ieH B Tabmuie 12.

Tabsmiia 12 — CocTaB MaTepHa/ibHO-TeXHUUECKOH 6a3bl

Ne HaumeHoBaHue COCTaBHOM 4aCTU

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




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

OcHairleHye: Crerjaau3upoBaHHas Me0esib; TeXHUUYeCKHe
cpezicTBa 00yUeHus1, CTy>Kallfe /IS TIpe/iCTaB/IeHnst yueOHOoU
vH(dopMaluu GToN 181 (007 ayIUTOPHUY; naboparopHoe
obopyjoBaHue (KOMIUIEKT TpPUOOpPOB it (pU3MUECKUX
v3MepeHUi (371eKTPOHHBIN 3aBo/l D/ibBpo Bpoiyias);
YcranoBgu: FRM — 06; FRM — 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM — 10.

196135, r. CaHKT-
[TetepOypr, yii.
I'acrenmo, a. 15,
aygutopusi Ne31-046

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

OcHairleHre: CrieljMaav3upoOBaHHasi MeOesib; TeXHUYeCcKue
cpeiicTBa 00yUeHus1, Cy>Kalle /IS TIpe/iCTaB/ieHnst yueOHOoU
vHbopMalMy  OOJBIION  ayAUTOPUH; naboparopHoe
obopyzoBaHre (KOMIUIEKT TIpUOOpPOB 1 (U3MUECKUX
H3MepeHUH (3/1eKTPOHHBIN 3aBoj DMbBPO Bpoijnas);
YcranoBku FRM — 06; FRM — 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM — 10

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

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

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

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

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

OcHairleHre: CriefjMaan3upoOBaHHasi Mebesib; TeXHUYeCcKHe
cpe/icTBa 00yYeHwsl, Cy>Kallye JJisl IpeACTaB/ieHust yaeOHOM
vHopMaLu OostbILION ayIuTOpUY; nabopaTopHoe
obopyzsoBaHre (MOAy/bHBIE J1TaDOPATOPHbLIE YCTAHOBKH II0
snekTpoMaraetusmy: ®I1O — 03, ®IID — 07, PIID — 05, PIID
— 08, ®IID — 11, PIID — 12, PIIOB — 04 (OO0 «MHTOC» T.
MockBa); MHKPOCHCTEMBI; JjiabopaTopHble  paboThl 10
BosiHOBOW ontuke: 1. bunpusma @Ppenens, 2. Konbla
HrroToHa, 3. Judpakius maockux BojH, 4. [IudpakiyoHHas
peuietka, 5. [Tongpusanus ceera, 6. Onpejenenue AJIMH BOJH
CTIeKTpaJIbHBIX JIMHWN; TabopaTopHsii cteng MT3-OM-TI-TI10
(OO0 «ITpodobpazoranue» r. KazaHn)).

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




YuebHast ayauTopHs Aisi 1ab0paTOPHBIX 3aHITHH.

OcHaleHue: Crielaan3vpoBaHHas Me0esb; TeXHUUYeCcKue
cpezcTBa 0OyueHus1, C/TyyKalle [jis TIpeACTaB/ieHns yuebHoH
vHbopMaly  OonblIOW  ayauTOpuM;  JlabopaTopHOe
obopyoBaHre (MOAyJ/bHbIe abOpaTOpHbIE YCTAaHOBKH TIO
anekrpoMarHetusmy: ®IIO — 03, ®IIO - 07, PIIO — 05,
OI13 — 08, BI13 — 11, ®IID — 12, DIID - 04 (OO0 «MHTOC»
r. MockBa); MHKpOCHCTeMbI; JjiabopaTopHble pPaboOTHI TI0
BO/IHOBOM ontuke: 1. bumpusma ®@penens, 2. Kosbla
HretoToHa, 3. Iudpakuuys ra0ockux BojH, 4. JudpakiypoHHas
peluetka, 5. [Tonspusauus ceera, 6. OnpezeneHue AJUH BOJIH
CTIeKTPa/bHBIX JIMHUH; 1aboparopusbiid ctens UT3-OM-I1-I10

(OO0 «ITpodobpa3zoBanue» r. KasaHb)).

196135, r. CaHKT-
[MetepOypr, yii.
I'acrenno, . 15,
ayauropus Ne32-06

YuebHast  ayguTopusi A1 TIPAKTHUECKUX  3aHATHH,
nabOpaTOPHBIX — 3aHSITHM, 3aHATHM CEMUHApCKOTO TWIIA,
TPYIIOBbIX W WHAWBUAYA/JbHbIX KOHCYJ/bTAlIUi, TEKYIllero
KOHTPOJISI Y IPOMEXXYTOUYHOM aTTeCcTal[1u.

OcHalrleHre: cCrielMaJu3upoBaHHasi Me0esib; TeXHUYeCcKHe
cpezicTBa 00yUeHwUs, Cy>Kallye /s IpeACTaB/ieHust yaeOHOM
vHbopMaLn OosbILION ayIuTOpUY; nabopaTopHoe
obopygoBanue (1aboparopubiii Komrieke JIKK-2M Ne36 u
Ne37 (HTL], «Bnaauc», . MockBa); 1abopaTopHbie cTeHAbI V-
AYT-IIO0, YUC-AB-IIP, YUC-AB-YCII-IIO (00O
ITpodobpa3osanue, r. Kaszans); ycraHoBku @ITK — 03, OIIK —
05, ®IIK — 10 (HIIT «YuebHast TexHHUKa», T. MOCKBA)).

196135, r. CaHKT-
[TeTepOypr, yii.
I'actenmo, a. 15,
ayauropus Ne32-05.

YuebHast ayguTopHs [yisi 1ab0paTOPHBIX 3aHITHH.
OcHalleHue: CrieliasM3upoBaHHasi Me0esb; TeXHUYeCcKue
cpeZicTBa 00yUeHus1, Cy»Kallye /JIs TIpeJicTaB/ieHust yueOHoM
vHdopMalid  OOMBIION  ayAUTOPUU; naboparopHoe
obopygoBanue (1aboparopubeiii Komruieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», r. Mocksa); 1abopaTopHble cTeHAbI M-
AYT-TIO, VYUC-AB-P, VYUC-AB-YCII-IIO (00O
ITpodobpazosanue, r. Kasanb); ycranoBku PIIK — 03, OIIK —
05, ®IIK — 10 (HIIIT «YuebHast TexHUKa», T. MOCKBA)).

196135, r. CaHKT-
[TetepOypr, yi1.
I'acrenno, . 15,
ayzuropust Ne32-03.

10. OteHouHBIe Cpe/CTBa /151 IPOBe/IeHKs IPOMEXXYTOUHOM aTTecTal[uu

10.1. CocTaB OLIEHOYHBIX CpeACTB /JI1 TIPOBeJEeHUs TPOMEXYTOYHOM aTTecTalyy
o0yuaroluXcs 10 JUCILUTUIMHE TIpUBeEH B Tabsmie 13.

Tabmwmia 13 — CocTaB OLeHOUYHBIX CPeZICTB JIJisi IPOBeIeHUsI POMEXKYTOUHOM aTTeCTal[|uH

By npoMe)XyTOUHOM aTTecTalyu [TepeueHb OLIEHOUHBIX CPEJICTB

CnmcoK BOMPOCOB K 3K3aMeHY;
OK3aMeHalLIMOHHLIE OU/TeThI™;

OK3aMeH
3ajauy;
TecTsl.
Cri1cox BOIIpOCOB;
OuddepeHLIMPOBAHHBIN 3aUéT TecTsr;
3ajaud.

IpumeuaHue: *3K3ameHayUOHHble Buembl hopmupyromcs Ha 0CHo8e 8onpocos U 3adau mabauywi 15.



10.2. B kauecTBe KpUTepUeB OLIEHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHUs)
KOMIIeTeHIIM 00yYarolUMUCs TIpUMeHsieTcst 5-0aribHasi 1IKaja OLeHKHM C(hOpPMHPOBAHHOCTH
KOMITEeTeHIWi, KOoTopasi TprBesieHa B Tabimie 14. B TeueHne cemecTpa MOXKET MCIIO/Ib30BaThCS
100-6annbHas  1IKajga  MOJYJbHO-DeHTUHIOBOM  CUCTeMbl — YHHUBepCHUTeTa,  IpaBWIa
VICTI0J/Ib30BaHUSl KOTOPOW, YCTaHOBJIEHbI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMAaTWBHBIM aKTOM
I'YAIL

Tabsmiia 14 —KpuTepuu o1ieHKH YPOBHsI COOPMHPOBAHHOCTH KOMITETeHIUH

OrieHKa KOMITeTEHLMU

5-0a/UIbHas IIKasia XapaKTeprCTHKa C(POPMUPOBaHHBIX KOMITeTeHLAN

Ob6yuatorumiicst:

— r/IyDOKO ¥ BCECTOPOHHE YCBOWJI POrPaMMHbIN MaTepuar;

— yBepeHHO, JIOTHYHO, TI0C/IeZloBaTe/IbHO ¥ TPaMOTHO ero M3/iaraeT;

— OMMpasiCh Ha 3HaHWs OCHOBHOW W JOTIOIHUTELHOW JIUTEepaTyphl,
TECHO CBSI3bIBa€T YCBOEHHbIE HAayUHbIE TMOJIOXKEHHUSI C MPAaKTHYeCKON

«OT/TAYHO»
JeTeIbHOCTBIO HallpaB/IeHuS;
— yMeJio 000CHOBBIBAET U apryMEeHTHPYET BbIIBUTaeMble UM U/IEU;
— JlefiaeT BBIBO/IbI U 0000IIIEeHNS;
— CcBOOO/IHO BJIaZieeT CUCTEMOM Creldan3uPOBaHHbBIX TTOHSTHH.
— NpaBUIBLHO BeIMOAHUI 0T 90% 10 100% TeCTOBBIX 3aaHU .
Ob6yuatoruicst:
— TBEp/I0 YCBOW/I IIPOTPaMMHBIN MaTepHaJl, FPaMOTHO U TI0 CYIL[eCTBY
W3/1araeT ero, ONUpasiCh Ha 3HAHUSI OCHOBHOM JTUTEPATYPhl;
— He [IOTTyCKaeT CyII[eCTBeHHbIX HETOUHOCTEH;
— YBSI3bIBA€T YCBOEHHbIE 3HAHUS C TIPAKTUYECKOW [1eSTeTbHOCThIO
«XOPOILLIO» .
HarpaBJ/ieHus;
— apryMeHTHPYeT HayuHble M0JI0KEeHHS;
— ZleslaeT BBIBOZIBI M 0000IIIeHNST;
— B/IaZIeeT CUCTEMOM Crel[dai3upPOBaHHbBIX TOHITHH.
— MPaBUJILHO BBINOIHUI 0T 70% 10 89% TeCTOBBIX 3aJaHui .
— 00yuaroIuics yCBOW/ TOJTBKO OCHOBHOM MPOTpaMMHBIN MaTepua,
10 CYIIIeCTBY W3/laraeT €ro, ONMpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JIUTepaTyphbl;
— JIOTTyCKaeT HeCyIeCTBeHHbIE OIIMMOKH M HETOUHOCTH;
— UCTIBITHIBAET 3aTPYJHEHUS B MPAKTUUECKOM TIPUMEHEHWH 3HaHWH
«yHOBJIETBOPHUTE/IbHO»

HarpaB/IeHHus;
— 1a60 apryMeHTHpyeT HayuHbIe I0JI0KEeHMUSI;

— 3aTpyHsAETCA B (POPMYIMPOBAHUH BLIBOZOB U 0000II[eHuiA;

— YaCTUYHO BJ/IAZIeeT CUCTEMOM CreLyaau3UpOBaHHbLIX TOHATHIA.
— MPABUJILHO BBIMOIHNAA 0T 51% 110 69% TeCTOBLIX 3aJaHUN .

— 00yyvaroluiicss He YCBOW/ 3HAUWUTEJLHOW YaCTH TPOTrPAaMMHOIO
Marepuaria;
— JIOTlyCKaeT  CyIleCTBeHHble OIIMOKM UM  HETOUHOCTH  TIpU
«HEY/IOB/IETBOPUTE/IBHO | PACCMOTPEHHH MPo0/ieM B KOHKPETHOM HarpaBJieHNY;
» — UCTIBIThIBAeT TPYAHOCTHU B MPaKTUUECKOM MPHUMEHeHHUH 3HaHUM;
— He MOXXeT apr'yMeHTHPOBaTh HayUHbIe TT0JI0KEeHUS;
— He GopMyIUpYeT BBIBOZOB 1 0000IT[eHHIA.
— MIPaBU/IBHO BBIOJIHII MeHee 51% TeCcTOBBIX 3a/laHui .

Ipumeuanue: “no peweHuro kagedpbl NPOYEeHM NpasuabHO GbINOAHEHHbIX MEeCMOo8blX 3addHull Mocem
OblMmb USMEHEH.

10.3. TurnoBble KOHTPO/IbHbIE 3a[JAHUS UM UHbIE MaTepHalbl.
Bomnpocs! (3azaum) A1 9K3aMeHa rpe/icTaB/ieHbl B Tabsuie 15.

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



No Kopn
[TepeueHb BOMPOCOB (3a7ja4) J/1s1 9K3aMeHa
n/n WH/JIMKaTopa
Cemectp 1

1 | Yto u3yvyaetr KWUHeMaTHKa? OIlK-1.3.1

2 | Yro Takoe MaTepuasibHasl TOUKa? YK-2.3.1
Tesio ABMKETCS U3 COCTOSIHUS TOKOSI C TaHTeHLIMaIbHbIM YCKOPEeHHeM at =

3 |4 m/c? u HOpMa/lbHBIM yCcKOopeHWeM an = 3 M/c?. Haiigure BenuuuHy | OIIK-1.Y.1
T0JIHOTO YCKOPEeHHsl Tera a.

4 B kakux eguHMIIAX MOXHO W3MEPATb YIVIOBYKO CKODOCTb U YIJIOBOE OIK-1.3.1
yCKOpeHue? o

5 | Yrto Takoe abCOMIOTHO TBEP/[0€ Tes0? YK-2.3.2
[lpoaHanusupyiiTe  OT/IMUMSL  CHAeAYHOIUMX  (U3MUECKUX  MOJesiei:

6 abcomoTHo TBEpAOe Tenmo (ATT) u mMarepwanbHasi Touka. I[lpuBezauTe OIK-1.Y 1
rpyuMep, B KOTOPOM OJHO U TO J>Ke TeJ0 BBICTYIaeT B KayecTBe
MaTtepuaabHOU Touku U ATT.

Haiigure CBsi3b MeX/y JUHEHMHOW W YIJIOBOM CKOPOCTBbHO MaTepuaabHOU

7 OIlK-1.¥.1
TOUKH.

[IpoaHanu3upyiTe XapakTep TMpSIMOJIMHEMHOrO [BIDKEHUSl Tejla II0

g | W3BECTHOMY 3aKOHY /IBHXKeHHs x()=10+2t+0,5t"\2 (m). Kakoii mnyTb OIMK-1.Y 1
TIpOii/ieT Teno 3a ykasaHHoe BpeMsi t = 2 c? OOGocHyiTe rNpUMeHeHUe o
3aKOHOB, UCTO/Ib3yeMbIX [I7Is pellleHus 3a/lauM.

9 | CdopmynupyiiTe nepBbiii 3aKOH HbIOTOHa. OIlK-1.3.1

10 OObsicHUTe TIPUHIWIT W3MEPEeHHUs BEeJWYMHBI CUJIbI, OCHOBAaHHBIA Ha VK231
TpeTbeM 3akKoHe HbroTOHa.

Kak, cornacHo Bropomy 3akoHy Hbl0TOHa, 3aBUCHT yCKOpeHHe Tesia OT ero

11 OIlK-4.3.1
Macchl?

[IpuBepute mnprMep, W/UIIOCTPUPYIOLMU [eMCTBUE TpeThero 3akoHa

12 OIlK-1.¥.1
HprotoHa.

KameHb neXXuT Ha AHe cocygza, MOJIHOCTBIO NOTPY)XEHHBIM B BoAy. Kak

13 | usMeHUTCA Cula [aB/IeHWs KaMHs Ha [IHO, eC/u CBepxy Ha/uTh KepocuH | OIIK-4.B.1
(KepoCHH He CMellIMBaeTCs ¢ Bofion)? OOOCHYy#Te CBOM OTBET.

Ha3oBurte, Kakoii 13 3akoHOB Keriepa ycTaHaB/ivBaeT (popMy TPaeKTOPUU

14 OIlK-1.3.1
T71aHeT.

OueHuTe 3aBUCUMOCTb CW/bl BCEMUPHOTO TSATOTEHHsST OT MaccChl
B3aMMO/IeHCTBYIOIIUX TeJl U PAcCTOsiHUSI Mexxy HuMu. OOocHyiTe, Kak

15 | u3MeHUTCd Ccula B3aMMHOIO TATOTEHUs ABYX TeJs, eCcii Maccy opHoro u3s | YK-2.B.1
Tes YBEeJMUYUTh BZBOE, a PacCTOSIHAE MeX[y TejlaMU — YMEHbLIUThb B /iBa
pasa.

16 | Kakas ¢v3nueckasi BeJIMUMHA Ha3bIBAETCS UMITY/IbCOM TeJia? OIIK-1.3.1
CcdopmynupyiiTe, NPy KaKUX YCIOBHUSIX BBITIOHSIETCS 3aKOH COXpaHeHHsl

17 OIlK-4.3.1
MIMITYJIbCA.

18 | Kakas dv3uueckasi BeJlMurMHa Ha3bIBAeTCSl MOMEHTOM CHJIbI? OIIK-1.3.1
CpaBHUTe 3aMyMcCyd OCHOBHOTO 3aKOHA JAWHAMUKU [JIsl TIOCTYNaTeNbHOr0 U

19 | BpaujatesnbHOro [gBwKeHus. Haiiaute B3auMocBsisu Mexay OStumu | OIIK-4.Y.1
3aKOHaMH.

20 | ChopmyaupyiiTe 3aKOH COXpaHeHUsI MOMEHTa UMIY/IbCa. OIlK-1.3.1

21 | Kakasi ¢m3nueckasi BeJIfuvHa Ha3bIBaeTCs pabOTOM? OIIK-1.3.1

22 | YTo TaKkoe MOLIHOCTh? OIIK-1.3.1

23 OOBsicHUTe, TIOUEMY I|eHTPOCTPeMHTe/bHasi CWaa TpY BpAIleHWd 10 VK2V 1

OKDY’KHOCTH He TIPOU3BOJUT PabOTHI.




Uccnepyiite paboTy CHW/IBI, eC/IM TeJI0 Maccoi m = 1 Kr moj /eHcTBreM

24 | HEKOTOpPOM CUJIbI W3MeHU/I0 CBOK cKopocTb ¢ V0 =1 m/c go v = 3 m/c. | OIIK-1.Y.1
OO6ocHYy#Te pUMeHeHHe 3aKOHOB, MCIIO/Ib3YeMbIX /ISl PellieHust 3a/jauH.

75 B uem cocrour = pasnvuMe  MeXx[y = KOHCEPBaTUBHBIMU U VK22
HEKOHCEepBAaTHWBHBIMU CUJIaMU?
Kakoit kopabmb  ABWKeTCS  MejjleHHee —  Harpy>KeHHbId WM

26 | HeHarpy>KeHHbIM — MPH OJUHAKOBOM MolHOoCcTH ABurarens? O6ochyiite | OITK-1.B.1
CBOU OTBET.

27 | Yto Takoe noreHuyanbHas s3Heprus? OT yero oHa 3aBUCUT? OIIK-1.3.1

78 OO6msicHUTE, UMeeT /M CMbICT M3MepeHue abCOJIIOTHOTO ~ 3HAYeHHs! VK-2.3.1
MOTeHLMabHOM SHEPIUU Tesla B HEKOTOPOM COCTOSIHHUU.

729 CdopmynupyiiTe 3aKOH COXpaHeHUs MexaHUueCKou sHepruu. [IpuBeznute OIK-1.3.1
TIPUMep BBINOJIHEHHs 3aKOHA COXPaHEeHHUsI SHEPTUH.
IaH ToOHKMI cTep>keHb Maccor m = 120 r u aymHo | = 50 cM, criocoOHbIH

30 | BpaijaTbCsi OTHOCUTENBHO OCH, TIpOoXOoAsilei uepe3 ero cepeauHy. | OINK-1.Y.1
PaccunraiiTe ero MOMEHT MHEPLIMM OTHOCUTEIbHO YKa3aHHOU OCH.
[TokakrTe Ha TpuUMepe TOHKOIo cTepkHs AjiHoN 20 cMm u maccoii 30 T,

31 | ¥aK MpUMeHseTcs Teopema [ITeriHepa A1 pacyeTa MOMeHTa MHEPLIU TeJl OMK-1.Y 1
[P TlepeHoce OCU BpalljeHusi C CepelvHbl CTeP)KHS Ha OJUH U3 ero
KOHIIOB.

32 | Yemy paBeH MOMEHT UMIY/IbCa aOCOJIFOTHO TBEP/OTro Tesa? OIlK-4.3.1
Kak BbIunc/isieTcsi KUHeTHUeCKasi SHePrusi BpallleHusi abCOI0THO TBEPZOTOo

33 | Tena? CpaBHute C Qopmyaold i KuHeThueckod — sHepruu | OITK-4.Y.1
MOCTYNaTe/IbHOTO [IBHKEHMUSI.

34 | ChopmynupyiiTe Ba MOCTyJiaTa TEOPUU OTHOCUTENILHOCTU DUHILTeHHA. OIIK-1.3.1
CripaBepyivBa /1 B crnelMasbHOW Teopu oTHocuTenbHocTH (CTO)

35 | kmaccuueckass ¢opmyaa Jas KuHeTHdeckoil sHepruu E = m*v?%/2? Ecmm | OINK-1.Y.1
HeT, TO KaK PaCCUMTBhIBAeTCSl KWHETHUYEeCKasi 3Heprus tesa coriacHo CTO?

36 Omnpefienmute, KaK U3MEHUTCSI MePUO/, KOmeOaHUM TPYKMHHOTO MasiTHUKA OIMK-1.Y 1
TIPU YBEJIMUEHWH ero MaccChl B 2 pasa, a JKeCTKOCTH IPY>KUHBI — B 8 pas. )

37 | Kak cBsi3aHa SHeprusi TapMOHUUECKUX KOieDaHUH C UX aMILUIUTY/JO0U? OIIK-1.¥.1
CpenaiiTe BBIBOJ, 10 BOTIPOCY: KakK OyJeT M3MeHSThCS X0/ MasTHUKOBBIX
4yacoB MpM HACTYIUIEHUMM JIETHUX J>KapKUX JHeW 10 CpaBHEHUIO C

38 | X0nOAHBIMU 3UMHUMU [IHSAMH, €C/IM Yachl YCTaHOB/IeHbl B HeyTeryieHHOM | YK-2.B.1
NoMellleHUM (CTep)KeHb MasTHMKA MeTa/UInyecKui)? ApryMeHTHpyMTe
CBOU OTBET.

39 | Yrto Ha3bIBaeTCsl BOJHOWU? OIIK-1.3.1

40 OObsicHWTE  pa3iuuve MeXAy TpOJOJBHBIMH M TOTNepeUYHbIMU OIMK-1.Y 1
MeXaHUYeCKMMH BOJIHAMH.

41 | 3anummTe ypaBHeHHe Oeryieil BOTHBI. OIIK-1.3.1

42 | YUemy paBHa cpefiHsiss 00beMHasi TVIOTHOCTb Y9HEPTMH BOJTHbI? OIlK-1.3.1
NcTouHMK 3ByKa M MNPUEMHUK ABWXKYTCS JPYr OTHOCHUTEIBHO Jpyra Co
CKOPOCTSIMU LHCT U UNP COOTBeTCTBeHHO. CKOPOCTh 3BYKa B Cpe/ie paBHa

43 | 340 w/c. IlpoaHanu3upyiTe 3azauy u onpefenuTe oTHocurenbHoe | OITK-4.Y.1
M3MeHeHHe YacTOThl 3ByKa 3a cueT 3¢ddekra [lorsiepa. MCTOUHUK U
TPYEMHUK JIBW)XYTCSI HABCTPeuy Apyr Apyry: vucT = 40 M/c, vrip = 60 m/c.

44 | Copmynupyiite npuHLumn ['tolireHca. OI1K-4.3.1

45 | Urto Ha3biBaeTcsl MHTepdepeH el BOIH? OIlK-1.3.1

46 | Yrto Ha3pIBaeTcsi cTosiuer BoyiHOM? IIpuBeuTe nprMep CTOsTYe BOJIHBI. OIIK-1.¥.1

47 Ha3oBuTe oOCHOBHBIE MapaMmeTpbl COCTOSIHUSI, KOTODBIMHU OIHCBHIBAETCS OIK-1.3.1

TepMOAMHAMUYeCKasl CUCTeMa.




Ha opHy uamry BecoB moctaBuiv Omofiie ¢ ropsiueil BOJoW, a Ha APYTYIO

48 | ypaBHOBelMBarolue eé rupu. CoxpaHUTCS /M C TeueHWeM BpeMeHu 310 | YK-2.B.2
paBHOBecue? ObocHy#MTe Balil oTBerT.

49 | 3anuiunTe ypaBHEHHE COCTOSIHUS W/eaJTbHOrO rasa. OIlK-1.3.1

50 CKOJIBKO CTeTieHel CBOOOZBI MMeeT KecTKasi JByXaToMHasi Mosekyna? C VK231
KaKVMMU [IBUKEHUSIMU OHU CBsI3aHbI?

51 | Yemy paBHa paboTa raza B ©30XOpHOM Mpoijecce YK-2.3.2

5o OueHurTe, UyBCTBUTE/ILHOCTh KaKOTO TePMOMETpA BbIlle — PTYTHOTO WU OIK-1.B.1
COMPTOBOrO (IIPU NMPOYMX PABHBIX YCIOBUSAX)?

['a3, HaxoAALIMIKCA TIPU MOCTOSSTHHOM JaByieHnd p = 100 klla, u3menun

53 | obwem c V1 =4 m3 1o V2 = 12 m3. [TokakuTe, Kak paccuuTbiBaeTcs pabora | OIMK-4.Y.1
rasa B TaKOM MpOLecce, U HAWJIUTE ee BeJIMUUHY.

54 CpenaiiTe BbIBOZBI 110 XapaKTepy M3MeHEeHMsl TeMIlepaTyphl rasa Mpu ero VK2 B.1
ObicTpoM pacmmpenyd. OTBET MOsSICHUTE.

55 | IlepeuncnuTe, U3 KAKMX YacTell COCTOUT TeIJioBasi MalllMHa. OIlK-1.3.1
OuenuTe cUTyalMiO: Karjisi MacISHACTOM JKUAKOCTU TornajZaeT Ha

56 | MOBePXHOCTb BOJBI U pacTeKaeTcs, 06pa3ys TOHKYO rmiéHKy. Obs3arensHo | OIMK-1.B.1
/A 9Ta MJIEHKA 3aKPOeT BCH MOBEPXHOCTB BObI? OOOCHYMTEe CBOM OTBET.

Onenute cutyauuto. Yto 0OXKuraet KoKy CHIbHee: BoJa WIH BOJSHOMN Tap

57 | oAMHAKOBOW Macchl MU OAHOM U Toi e Temrepatype? Ob6ocHyiite Bam | YK-2.B.2
OTBeT.

Cemectp 3

58 | Urto Takoe abCOMIOTHO UepHOe TeJio? OIIK-1.3.1
Bo ckonbKO pa3 U3MeHUTCS TIOTOK 3HepPrUU OT HUTH HaKa/IMBaHUS JIaMIIbI,

59 | ecrn yiBoUTD ee TeMriepaTypy? OO0CHy#Te Balll OTBeT, ONUpasich Ha 3akoH | OIMTK-1.Y.1
Crecdana-bosbliMaHa.

Pacrnosioxte cefyromye CreKTpaJbHble K/acChl 3Be3Z, B IOpsJKe
BO3pacTaHust abCo/IOTHOM TemrepaTypbl:<br>A — OGesbie 3Be3apl,<br>G —

60 | xentbie,<br>M — kpacable,<br>0O — rony6eie<br>Mcronn3yiite B otBete | OIIK-4.Y.1
3aKOHBI M3/yueHUs] abCO/IFOTHO UepHOro Tesia. OObACHUTE TOMyYeHHYHO
3aKOHOMEPHOCTb U3MEHEHNs L1BeTa.

61 OObsicHWTe TIDUHLUI HW3MEePeHHUs TemrepaTtypbl Tejla C TIOMOIIbIO OIMK-4.Y 1
OINTHUYECKOro NMUPOMeTpa.

62 | Uto Ha3biBaeTCsl BHEITHUM OTO3(PdeKToM? OIIK-1.3.1

63 | B kakux egunmiax cucteMbl CY MO>KHO U3MepSATh SHEPrHi0 (DOTOHOB? YK-2.3.1

64 MoxeT 11 BUAUMOe u3/lydyeHHe BbI3BaThb (DOTO3(d(deKT B miacTuHe U3 VK2 B.1
MeTaJljia, paboTa BeIX0/la KOTOporo paBHa 3.5 3B? O6ocHyi#iTe CBOi OTBeT. o

65 OOBsiICHUTe TIPUYMHY BO3HUKHOBEHUSI TOPMO3HOTO PEHTTeHOBCKOTO VK-2.3.2
W3/Iy4YeHuUs..

OOBsicHUTe, Kak 3Heprusi JOTOHA CBsi3aHa C [IMHOW CBETOBOW BOJIHBI.

66 N OIIK-1.3.1
OO6ocHYy#Te Balll OTBET.

@®otoH c AnMHOM BosHBl A = 97,04 mM paccesiics Ha HeNoOJABWKHOM
y/eKTpoHe Tmof yryiom 0 = 90°. Tlpeayokute criocob oripeeneHus

67 | OTHOCUTENHHOTO W3MeHEeHMs [JIMHblI BOMHbI (POTOHA MPH KOMITOHOBCKOM |  YK-2.B.2
paccesHud. PaccuuTaiiTe ero BelMUMHY B YKa3aHHOM  CJIyuae.
KomniTtoHOBCKasi jyiMHa BOJIHBI paBHa 2,426 mim.

68 Onwuimmrte, YTO TIpe/CTaB/sseT COOOM aToM B pamKax Mozenud TomcoHa. OIMK-1.3.1
Kakue oCHOBHbIe HeJJOCTAaTKM JAaHHOW MOJienu? o
ATOM BOZOpPOJja HAXOAUTCSI B OCHOBHOM COCTOSTHUM. Kakou [JIMHBI BOJIHBI

69 | u3myueHHe MOKeT HCIYCTUTh AaHHbI aToM? OO6ocHy#Te Bam otBeT, | OINK-1.Y.1

WCII0JIb3Ys1 oCTy1aThl bopa.




70

B yem cocTout runoresa jie bpoiinis?

YK-2.3.1

71

OOmbsicHUTe, TIPU KaKUX YCJIOBUSX MUKDPOUACTHULbI TIPOSIB/ISIIOT BOJTHOBBIE
cBorcTBa. [IpuBeauTe mpuMepsbl, NOATBEPKJAIOLe BOJIHOBbIE CBOWCTBA
YaCTHLL

YK-2.3.2

72

Byzser M TpOSIBIATH BOJHOBbIE CBOWCTBA (YTOONBHBIM MSIU TIPU
rornaZiaHuM B BOPOTA LIMPUHOM 7 M, ecyid Macca Msiua 400 T., a CKOpoCTb -
100 km/u? OTBeT 060CHOBATE.

OIIK-1.¥Y.1

73

KakoB (u3nueckuii CMbIC/I BOTHOBOUM (PYHKLIMU?

OIIK-1.3.1

74

B uyem oT/MuMe CTAaLMOHADHOTO M HECTALMOHAPHOIO YypaBHEHHUS
[IIpénunrepa?

OIIK-4.3.1

75

CpaBHuTe JnuHYy BoJiHBI Je bpoiing ana maprka maccod mimn = 0,2 T 1
NpoToHa Maccou mp = 1.67*10A-27 Kr, IMeIOLUX OJUHAKOBbIe CKOPOCTU
V.

OIIK-1.¥.1

76

Kakum  o0Opa3oM  SHeprusi  «HyJIeBbIX  KoyiebaHHWii»  KBAHTOBOTO
rapMOHHYECKOT0 OCLIW/IIATOPA CBsI3aHa C COOTHOLIIEHHEM
HeorpeesieHHocTel [MefizeHOepra?

OIIK-1.¥Y.1

77

HOC‘-II/ITai/JITe, CKOJIBKO 3JIEKTPOHOB MOXeT HdXOAWTbCAd B OCHOBHOM
COCTOsSIHHUU B aTOMe.

OIIK-4.¥Y.1

78

[TocuuTaiiTe, CKO/JBKO 37€KTPOHOB B arome, Yy KOTOPOrO LIeJTMKOM
3aro/iHeHa BHeIIHsisT 2p-000/10uKa. ATOM KakOro BelljeCTBa MMEET TaKyto
3/IEKTPOHHYI0 KOH(GUTypaLuio?

YK-2.¥Y.2

79

OueHuTe MO MOPSAAKY BEIMUYMHBI BPEMs JKU3HM KBAaHTOBOI'O COCTOSIHUS,
5Heprusi KOTOPOro XxapakTepusyeTcsl pasMbiBaHveM nopsigka AE = 0.1 3B.

YK-2.B.1

80

MukpouacTulia 3arepTa B OZJHOMEPHOU MOTeHLIMaAbHOW SiMe LIKMPUHOM | ¢
0eCKOHEUHBIMHM CTEHKAMH U HaXOJWUTCS B COCTOSIHUM C KBAHTOBBIM UKC/IOM
n = 1. [lokaxuTe, Kak ompezenuTb KOODJAWHAThl TOYEK, B KOTOPbIX
BEpOSITHOCTh OOHAPY)XUTh MHKPOUACTHIy MakcuMmasnbHa. Hailigure nx B
yKa3aHHOM CjIyyvae.

OIIK-1.B.1

81

KakuMm MoykeT OBITb CTIIMH YacCTHWL], KOTOPbIe OIMMCHIBAIOTCS CTATHCTHKOMN
®epmu-/Ivpaka? [IpyuBesuTe npuMepbl TAKUX YaCTHL].

YK-2.3.1

82

OOBsicHUTe, YeM OT/IMUYAETCS XapaKTep 3arioJHeHUs] COCTOSTHUN KBAaHTOBOU
cucreMbl (hepMUOHaMU M 6030HaMM.

OIIK-1.3.1

83

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO Y BBIHYK/IEHHOT'O M3J/1yUYeHUs..

OIIK-1.¥.1

84

IpeasioxkuTe TeopeTuueckoe 000CHOBaHKE, KaK U3MEHUTCS TIPOBOJUMOCTh
KpeMHHeBOro o0pasija, ec/ii B Hero BHEJPUTh HeDOJIbIIOoe KOJMUYECTBO
WH/VeBON TipuMecu? BameHTHOCTh KpeMHUSI pPaBHa 4, BaJIeHTHOCTh UHUS
-3.

OIIK-4.B.1

85

OnwmimTe MPUHIMIT PabOTHI J1a3epa 1Mo TPEXYPOBHEBOM CXeMe.

OIIK-1.3.1

86

Jlazep paboraeT 1o TpeXypoBHeBO cxeMe. DHeprisi OCHOBHOTO COCTOSTHHS
E1 = -8 3B, sHeprus Bo30y>kaeHHOro coctosinus E2 = -5 3B, sHeprus
MeTacTabunbHOro coctosiHus E3= -5.2 3B. Onpegenute AIMHY BOJHBI, Ha
KOTOpOW MPOMCXOUT pabouee W3mydyeHHe.

OIIK-1.¥Y.1

87

UeMy paBHa MOJISIpHasi TeIUVIOEMKOCTb TBEPZOro
KJIACCUYeCKOW TeOpUHU TeryioeMKOCTH Jlrononra u I1tu?

Te/aa, COrjaaCHO

YK-2.3.1

88

OObsicHMTe, KaK KBAHTOBasi TEOPUs TETJIOEMKOCTH TBepzioro Tena [lebas
JIOTIONHSIeT TEOPHIO TEMJI0eMKOCTH JDWHILITeHa.

YK-2.¥Y.2

89

Kakass  uvactuiia  HasbiBaercss  (oHOHOM?  Kakum

pacripe/ie/ieHUeM OMUCHIBAOTCST (DOHOHBI?

KBAHTOBBIM

OIIK-4.3.1

Borpocs! (3agaun) st 3adeta / aud¢. 3aueta npecraBieHbl B Tabsuie 16.

Tabsuria 16 — Bonpock! (3amaun) a/st 3averta / audd. 3auerta




Ne [Tepeuenn BompocoB (3agau) A5 AuddepeHIMPOBaHHOTO 3aueTa Koz
/1 WHJMKaTOpa
1 | YUTto u3yyaeT 371eKTpOCTaTHUKA? YK-2.3.2
2 | JaliTe omnpe/ieieHHe TOUEYHOTO 3apsijia. YK-2.3.1
3 Kak wu3MeHuTCs cCuna B3auUMOJENCTBUS [IBYX SJIEKTPDOHOB, €C/v OMK-1.Y 1
pacCTosiHUe MeXK/1y HUMH YBeMuuTh B 3 pa3a? OOOCHYHTe Balll OTBET. T
[IpoaHanu3upyiite, Kakyto paboTy coBeplLaeT 3/IeKTPOCTaTUUeCKoe 1oJie
4 | MpoTOHa B aTOMe BOZOpPOZA MpHU TOJHOM 00opoTe 31ekTpoHa BOKpyr | OINIK-1.Y.1
Hero.
5 Kak B3avMHO OpHWEHTHPOBaHbI CU/IOBbI€ JTUHUU W SKBUIIOTEHLMA/bHbIE OIK-1.3.1
TTIOBEPXHOCTHU?
6 B kakux epuHuiax cucrembl CY MOXHO U3MepsATb HAalpsyKeHHOCTb OIK-4.3.1
371eKTPUYECKOr0 MoJs1? o
7 | UTo Ha3bIBaeTCs 3JIEKTPUUECKHUM UII0JIeM? OIIK-1.3.1
8 | Kakue BenjecTBa Ha3bIBAKOT IU3/IEKTPUKAMU? YK-2.3.1
9 OOBsiICHUTEe  pa3uuve  MeXAy TOSIPHBIMM U HETOISIPHBIMU VK2V 1
JIM3NIeKTPUKAMHU.
[IpoaHanu3upyiTe, Kakol BeJWUMHBbI 3apsifi JO/DKeH HaxO[UThCS Ha
10 | obknagkax KOHAeHcaTopa, UTOObI MPH pa3sHOCTH MOTeHHWanoB Mexay | OITK-2.Y.1
obknagkamu B 12 B oH obnagan sHeprueit B 1 k.
OrieHnTe, KaKOW eMKOCThIO OyayT 00/1alaTh MeTa/l/TMuecKue TUIaCTHHBI
11 | momaabto 0.2 M2, KoTOopble pasfeneHbl cioeM TapaduHa (¢ = 2.5) | OIIK-1.B.1
TosuHoM 0.5 cm?
Cpenaiite  BbIBOZI, KaK HW3MEHHTCS  37€KTPOEMKOCTb  TJIOCKOTO
12 | KoHZAeHCaTOpa C KBaJpaTHBIMU IUIACTUHAMM, eC/lId U3 3TUX IulacTvH | YK-2.B.1
BbIpe3aTh KPYI'U C MaMeTpPOM, PaBHbIM CTOPOHE KBaJpaTa.
OueHuTe CUTyaluIO: [1Ba KOHJeHCAaTopa OJWHAaKoBOW eMKOCTU 200 MKD
13 | coepyHeHbl TapasienbHO. Kak W3MeHWTCsT MX o0Imiasgs eMKocThb, ecmu | YK-2.B.2
CoeJJMHEeHNe 3aMEeHUThb Ha NOoC/e/loBaTe/IbHOe?
14 | JlaiiTe ompe/iesieHHe 37IeKTPUUeCKOro TOKa. OIlK-1.3.1
15 | Chopmynupyiite 3aKkoH OMa Ji/is yuacTKa LIeTiH. OIIK-4.3.1
16 Kak u3MeHHUTCs CONpPOTUB/IEHME MIPOBO/A, €C/IU ero JJIMHA YBeJUUWUTCS B OIK-1.Y 1
4 pa3a, a iuamMeTp — yBeJIMUUTCs B 2 pa3a? OOOCHYIHTe CBOM OTBET.
17 PaccuuTariTe MOIIHOCTB, BbIAE/IIEMYIO Ha CONPOTHB/IEHUH 3 kOwm 1ipu OMK-4.Y 1
TIPOTEKaHUU Yyepe3 Hero Toka cuior 60 MA.
18 | [laviTe ompefiesieHMe MarHUTHOW UHYKLIAU. OIIK-1.3.1
19 | Kakum o6pa3oMm ompeziesisieTcsi HarpaBieHWe CUJIbl AMriepa? YK-2.3.1
20 | Chopmynupyiite 3akoH buo-CaBapa-Jlamiaca. OIIK-1.3.1
21 PaccuuraiiTe, ueMy paBHa Be/MYMHA MarHUTHOTO IO/ B L|eHTpe OIK-1.Y 1
KPYroBOIro BUTKa paguyca 25 cM ¢ Tokom 0.5 A.
PaccuvraliTe MarHMTHYH0 HWHAYKLUIO Ha OCHU [JJIMHHOTO COJIEHOWUJA,
5o | COAepxaLiero 10 BUTKOB Ha CaHTUMeTp [JIUHbI U (heppOMarHUTHBIN OMK-1.Y 1
CcepieyHuK C rpoHuiiaemMocTero | = 100, eciu o HeMy NPOXOAUT TOK
cuoit 2 A.
PaccuuTaiiTe MI0THOCTH HAMOTKUA TOPOH/Ia, HEOOXOAUMYIO, UTOOBI TIpU
23 | cune Toka B HeM, paBHOW 10 A, mMarHUTHOe MoJjie Ha ero ocu umeno | YK-2.Y.1
BesinunHy 1 M1
Omnpefenute, Kakoi 3apsj, HeceT 3/eMeHTapHas 4acTWlla, ec/d OHa,
24 | pBUrasicb Co CKOpoctbto 1 Mwm/c B MarHuTHOM mosie ¢ uHaykuuent 0.5 T, | YK-2.Y.2

HCTIBITBIBAET JleficTBHe cuiibl JlopeHija BesimunHoM 0.16 rH.




OrneHuTe CUTyalMIO: B MarHUTHOE II0JIe C OJIMHAaKOBBIMM CKOPOCTSIMH

25 | BJeTaroT MPOTOH W 3/IeKTPOH. ByayT s oTivuaTbesd ux Tpaekropuu, v | OIIK-1.B.1
€CJTH /13, TO KakiM 00pa3oM? ApryMeHTHUPYHTe CBOM OTBeT.

26 | B ueM coCTOUT siBlieHUe 3/1eKTPOMarHUTHON UHIYKLUN? OIlK-2.3.1
[Tpoanamusupyute BenruuHy O/]C, BO3HHKAIOIIYIO B KOJIbLlE, KOTOpOe

97 | BBIHOCAT M3 TIOJIA1 32 Bpemst 25 Mc. Metanniueckoe KosibLio paguycom 10 OMK-1.Y 1
CM HaxOJWTCA B MarHUTHOM rone c wuHAykugued 50 mTa. Otser U
3anuumTe B MB.

28 | laviTe ornpefiesieHNs iyaMarHeTMKaM M IlapaMarHeTHKam. OIIK-1.3.1

29 | Kakue BelllecTBa Ha3bIBalOTCs (peppoMarHeTUKaMu? OIIK-1.3.1

30 | Yto Ha3bIBaHOT KOSPLUUTUBHOM CHJION? YK-2.3.2
Omnpegennre, Kakasi SHeprys 3ak/l0uyeHa B KaTylIKe WHIYKTUBHOCTBHIO

31 o N OIlK-1.¥.1
100 mI'H ¢ Tokom cumoit 0.2 A. OtBeT gante B MDK.

3 Hpe,qnommeu croco®d w3MepeHHs BeJMUMHbI MarHUTHOW SHEPIHH, OMK-4.Y 1
3aK/IF0YEeHHOU B KaTyllKe, C [IOMOLbI0 COMPOTHBJIEHUS.

33 | Uto Ha3bIBaeTCs 3/1eKTPOMarHUTHOM BOJTHOM? OIlK-1.3.1
Kak B3aMMHO OpHWEHTHPOBaHbI B 3/€KTPOMAarHUTHOW BOJIHE BeKTODbI

34 | HanpsDKeHHOCTU  JIEKTPUUECKOr0 TOJisl, MAarHMTHOM HWHAyKuMd u | YK-2.3.1
CKOpPOCTH BOJIHBI?

35 | ChopmynupyiiTe 3aKOH OTpa>keHUsi CBeTa. OIlK-4.3.1
[Tpoananu3smupyiite, rje CBeT ABWXKeTCsS ObicTpee — B anMase (n = 2.42)

36 | umm B Bozie (n = 1.33). Bo ckosibko pa3 pasnuuaroTcsi ckopocTu cBeta B | OITK-1.Y.1
JlaHHBIX cpejax?

OueHvTe CUTyaLMIO: JIyd CBeTa IaZlaeT Ha TpaHMLy pasjena [BYyX
BelecTs noy, yryiom 30°. ITokasaTenb NpeiomMIeHys epBOX CpeJibl paBeH

37 | 2.4. Bo3aMOXXHO /i, UTOOBI OTpayKeHHBIM W TpesioMaeHHbIH yun Obimm | OIMTK-4.B.1
NepreHAuKyIapHbl  Apyr npyry? Ecm pga, onpejenure Iokasaresib
TIpeJIOMJIeHUs] BTOPOU CpeJibl.

38 | Uro Ha3bIBalOT MHTEep(depeHiel cBeTa? OITK-4.3.1

39 OnuvimTe, B ueM pasninuve MeXzy reoMeTpUUeckOil M OINTHYEeCKOU VK2V 1
Pa3HOCTBIO X0/la CBETOBBIX JIyUeH.

[peasiokuTe TeopeTyeckoe 0OOCHOBAHWE HaTMUMs Pajly>KHOM OKpaCKu

40 | y TOHKMX TIJIeHOK (pa3/uMToe Ha MOBEPXHOCTU BOAbI Macio, MbLibHbIe | OIIK-1.B.1
TMy3bIPU U T.I1.).

a1 Uro Takoe pucriepcus cBeTa Kak sBjeHue? [lpuBeauTe mnpuMepsl OIK-13.1
HabJTFOIeHusT IUCTIePCHUH. o
[MpoaHanu3upyiTe, Kakoil HauOOJBIIMNA TIOPSIOK CIIeKTPa MOKHO

42 | Habmogath Ha AUpaKUMOHHON perieTke, eci oHa uMeet 500 mTpuxos | OITK-1.Y.1
Ha MAJUTUMETP U ee 00/1yyaroT CBeTOM C J/IMHOM BostHbI 500 HM.

13 UeMy paBHa pasHoCTb (ha3 /[BYX CBETOBBIX BOJH, IPU KOTOPOH VK-23.1
HabJ/rolaeTcsi MUHUMYM UHT@HCUBHOCTHU? )
[Inockomnosisipu3oBaHHbIM  CBeT IajjaeT Ha aHaJu3aTtop Tak, uTo

44 | VIOCKOCTb  MOJISAPH3ALMK  COCTAB/IAET  yrof 30° ¢ TIIOCKOCTBIO VK22
aHaznv3artopa. Bo CKO/MBKO pa3 yMeHBIIWTCSI UHTEHCUBHOCTH CBeTa B
YKa3aHHOM CJTyvae?

[TepeueHb TeM /IJis BBIMOJHEHHST KyPCOBOTO MPOEKTa/ KyPCOBOM pabOThI TpeiCTaB/IeHbI B
Tabnviie 17.

Tabsuiia 17 — IlepeueHb TeM JiJIs BBITIOJTHEHHS] KYPCOBOT'O TTPOEKTa / KYPCOBOM pabOTHI

No /i [TpuMepHbIii TIepeyeHb TeM /ISl BBIMTOIHEHHSI KYPCOBOT'O TIPOEKTa/ KYPCOBOM
]
paboThI




YueOHBIM IJITAHOM He MpelyCMOTPEHO

Bomnpockl /i1 TIPOBEZIEHWS] TIPOMEKYTOUHOW AaTTeCcTallid B BUZE TECTUPOBAHUS
nipe/icTaB/ieHbl B Tabsuie 18.

Tabnwiia 18 — ITpuMepHbIi MlepeueHb BOITPOCOB it TECTOB

Ne o Kon
[IprMepHBIi epeyeHb BOMIPOCOB Jj1s1 TECTOB
n/n UHAMKATOpa

Kakasi OyjeT TpaeKTOpHsl Yy UaCTHLbl, /[BWKYLIEHCS PaBHOMEPHO C
MOCTOSIHHBIM 10 BeJINYMHE YCKOPEHUEM.

1) INpsimas muHUS

1 | 2) Jluaus c nepernbom OIIK-1.¥.1
3) ITapabosa

4) OKpYy>KHOCTb
Otsert: 4

Onpepenurte, Kakasi W3 TpeJCTaB/eHHbIX (U3NUECKUX BeIUUMH HMeeT
e/IMHULYY U3MepeHUs], COBMAaZJA0ILYI0 C eiMHULIeN N3MepeHus CUJIbL.

1) mnynbe

2 | 2) YckopeHue OIlK-4.3.1
3) Bec

4) YrnoBasi CKOPOCTb
Otser: 3

Yrto mpou3okAET 1ocae abCOFOTHO HEYIPYTroro yZapa 4YacTHI] MacCaMH
m, = 4m, ¥ ¢ KUHeTu4Yeckumu 3Heprusimu T, = 6T,. Yactuua ¢ maccoit m;

JIBUrajach BMpPaBO, a yaCTULa C MAacCOM M, — HABCTpPeuy uvacTule C
Maccou m,.
3 | 1) Yactunpl OyayT ABUraThCS BIIPABO OIIK-4.Y.1

2) EnvHas yactuija OyZieT JBUraThCsl B/IEBO

3) UacTuripl OyAyT MOKOUTHCS

4) Yactuiipl OyyT ABUTATHCS B POTHUBOIIO/IOKHBIE CTOPOHBI
Otser: 2

ITpoaHanu3upyire, Kakol OTBeT SIB/IIeTCS IPaBWIbHBIM Ha BOIpoc: «Yemy
paBHa CyMMa BHYTPEHHUX CWJI, JeHCTBYIOIIUX MeX/y TelaMH 3aMKHYTOU
MeXaHUYeCKOU CUCTEeMBI?»

1) MI3meHeHUIO SHepruy CUCTEMBI

2) Hynto

3) V3MeHeHUI0 UMITyJ/IbCa CUCTEMBI

4) Y CKOpeHHIO LjeHTpa MacC CUCTeMbI

Ortser: 2

OIIK-4.B.1

Urto mnpousoieT C MOMEHTOM WHEepLUMHd CBUHLOBOTO LIWIMHApPA
OTHOCHUTE/TbHO OCH, COBIAJalolled C €ero TreoMeTPpUYeCKOM OChbHO
CUMMETPHH, eC/TU UIMHAP CIUTIOLLIUTD B JUCK?

1) He usmenurcs

2) YBe/nIuuuTcs

3) Coxpanurcs

4) CtaHeT paBHbIM HYJIO

Otser: 2

OIIK-1.B.1




YKakuTe BepHYH 3alyChb ypaBHeHUs [AWHAMUKWA BpallaTeJbHOrOo
JIBIDKEHMSI.

IM=Jw

2)e=M/J

3) M =L-w?

4) L =r-p-sina

Otser: 2

YK-2.3.1

YKakuTe, ueMy paBeH MOMEHT WHepLMd TOHKOro obpyua Maccoil m u
pazuycar.

1) J=mr1%12

2)J=m-%2

3)J=m1%3

4)J=m-r12

Otsert: 4

YK-2.3.2

Beibepute (pa3y, COOTBETCTBYIOIIYIO TIepBOMY 3akOoHy HbloTOHa:
«[TepBblii 3akoH Hbl0TOHA yTBEp)KJaeT...»

1) ®akT cyiiecTBoBaHUS AOCOFOTHOTO IBYKEHUST

2) Cy1iecTBOBaHME UHEPLMA/IbHBIX CUCTEM OTCYETa

3) ®axKT Cyl1eCTBOBaHUsI HEMHePLUaIbHbIX CUCTEeM OTCUETa

4) ®axKT Cyl|eCTBOBaHUS MPUHLIUIA OTHOCUTENILHOCTU ["anunes

OtBer: 2

YK-2.3.1

PaccuuraliTe BenMUMHY MOJYJsi MaKCHMarabHOW BeJMUYMHBI YCKOPEHUs
TOUKH, JIB>KEeHHe KOTOPOU OINUChIBAeTCsl ypaBHeHHEeM X = 3cos(2t — 1) cM.
1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

Otsert: 1

OIIK-4.3.1

10

Beibepute (opmysy, onpeaenstoulyl0 BeIUUHHY (Ha30BOM CKOPOCTH
BOJIHBI.

Duv=wk

2)v=kv

3)v=kA

v =wk

OtBeT: 4

OIIK-4.Y.1

11

PaccuuTaiiTe, yeMy paBHa paboTa KOHCEPBATUBHOW CHJIbI TI0 3aMKHYTOM
TpaekTopuH (1o Toukam 1, 2, 3u 1).

1) 3aBuCHT OT yObUIM TIOTEHIIMATLHOW SHEPTUU

2) IIponopioHabHa NpYpalleHHu0 KUHeTUYeCKOW SHePrumn

3) PaBHa Hy/10

4) 3aBUCUT OT CKOPOCTH JBHKEHHSsI

Otser: 3

OIIK-1.3.1

12

Kakass u3 mnepeuncieHHbIX (U3MYECKMX BEJIWYMH MMEEeT pa3MepHOCTb
(xr-m)/c??

1) MOMeHT CUJTBI

2) MoMeHT uHepLuu

3) MoMeHT ummnyJbca

4) Cuna

Otsert: 4

YK-2.3.1




13

Korpa TaHreHIManbHOe YCKOpDeHHe paBHO HyJ/O, a HOpMaJbHOe
YCKOpEeHHe MOCTOSIHHO, TO TaKOe JBV)KeHKe Ha3bIBaeTCsy ...

1) PaBHOMepHBIM KPUBOJIMHEHMHBIM

2) PaBHOMepHBIM TIPSIMOTUHENHBIM

3) PaBHOYCKOpeHHBIM MPSIMOJIMHENHBIM

4) PaBHOMepHBIM BpalljeHueM

Otsert: 4

OIlK-1.3.1

14

BribepuTe TipaBUIBbHBIN OTBeT. Kak M3MeHsieTCs: MOJYJ/ib CKOPOCTH TIpH
MIPSIMOJTMHEMHOM JBV>KEHUU, eC/TU 3aBUCUMOCTD MPOU/IeHHOTO TeJIOM MyTH
OT BpEMEHH 3aJlaHa ypaBHeHueM: S = 4 + 15t + t3?

1) YObiBaet

2) [IpoxoauT uepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTcst MOCTOSTHHBIM

Otsert: 3

YK-2.3.2

15

Kak BbIUMC/IIeTCS MOMEHT MHEPI[MK MaTepuaibHOW TOUKH?
1)J=m-1%/3

2)J=m-1%/12

3)J=2-m1%5

4)J=m-r?

OTBeT: 4

OIIK-1.¥.1

16

Kak cOOTHOCSTCS MOMEHTBI MHEpPLMK AUCKa Jo U UuinHApa Ji, KOTopble
HMMEeIOT paBHbIe MacChl U PaZiyChl?

1 Jn=Ju

2)Jn > Ju

3)Jo > 2-Ju

4) Jn > Ju/2

Ortger: 1

OIIK-4.3.1

17

HailiguTe oTHOLIEHWE TIpOM3BeeHHBIX pabot (A,/A,), eciu 1Ba AWCKa C
paBHBIMU Maccamu U paguycamu R; u R, (R; = 2R,) packpyuuBatot u3
COCTOSIHUSI TIOKOSI /10 OJJMHAKOBBIX YTJIOBBIX CKOPOCTEM.

D1

2)3

3)4

4)5

Otsert: 3

YK-2.¥.1

18

Kakoii yuéHblii co3zan creljuaabHy0 TeopHrto oTHocuTesnbHocTH (CTO)?
1) Tanunei

2) OWHIITENH

3) Jlopenyy

4) bop

Otser: 2

YK-2.Y.2

19

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

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

3) x = 5-ctg(8t? + m/2)

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

Otser: 2

YK-2.3.2
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[IpoaHanu3upyiTe, NMpU KakKOM YCJIOBUA B CHUCTEMe, COBepIIaroLlei
BBIHY)K/leHHble KosiebaHusi, OyzgeT HabmogaTbcss pe3oHaHC (0, —
COOCTBeHHas UaCTOTa, ( — YaCTOTA BIHYXK/IAFOIIIEH CHTBI)?

1) o >> o,

2) 0>,

3) o=,

4) 0 << w,

OtBeT: 3

YK-2.3.1

21

BribepuTe, Kakass Gu3nuecKasi BeJIMUMHA U3MEHSIETCS TI0[] BO3ZeHCTBHEM
CWJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HbIOTOHa.

1) MonspHas macca

2) CKopocCThb

3) Macca

4) MoMeHT UHepLur

Otser: 2

OIlK-1.3.1

22

Bribepute, B Kakoil cucTeMe Tes TOJHbIM MOMEHT HMITY/IbCa OCTaeTCs
MTOCTOSTHHBIM.

1) 3amKHyTOM

2) He3zamMkHyTOH, IZle CyMMa MOMEHTOB BHYTPEHHUX CHJ/I paBHA HYJIIO

3) He3amkHyTOH, I/le cyMMa MOMEHTOB BHELLIHMX CHUJI [IOCTOSTHHA

4) He3amMkHyTOU

Otser: 1

YK-2.3.1

23

Ykakure, paboTa KakOW W3 TE€pPeUYrCIeHHBIX CUI paBHA HYJIO TIpH
3aMKHYTOW TPaeKTOPUM JIBUKEHUS Tesa.

1) Bsiskoro TpeHust

2) Cunbl TpeHUs KaueHUst

3) TsiroTeHus

4) Cunbl TpeHUS] CKOMbKeHUsT

Otser: 3

OIIK-4.3.1

24

Uemy paBHa BeJMUMHA YCKOpeHUsi CBOOOJHOTO TajileHusl g Ha BBICOTe Ha[
TIOBEDXHOCTBIO 3eMJIM, paBHOM pazuycy 3emsn? BenmuuuHy g BO/MM3M
NOBEPXHOCTU 3eMJIM NIPUHATHL paBHOU 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

Ortser: 2

OIIK-1.3.1

25

[TpoaHanm3upy#Te, KaKk U3MEHUTCS TeproJ, KomeOaH!i MaTeMaTH4eCcKOro
MasiTHUKa, eC/I JJIMHY ero rnojBeca yBeIuuuTh B 9 pas, a MaccCy rpysa —
YBe/IMUUTL B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBennuuTcs B 4 pasa

3) YMmeHbLIUTCS B 2 pasa

4) YMeHbIIUTCA B 4 pasa

Ortser: 1

OIIK-4.Y.1
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OrjeHuTe 3/1€KTPOEMKOCTh IUIOCKOTO BO3ZAYIIHOIO KOHJZEHCaTopa, eCau
paccTosiHue MeXXIy ero 00K/aZikaMy yBeTUYUTh B 9 pa3, a 00/1acTb MeXAy
00K/1a[KaM¥ 3a/IUTh JUCTU/UTUPOBAHHOM BO/IoM (& = 81).

1) YmensbimTcs B 4 pasa

2) YBennuuTcs B 4 pasa

3) YBenuuutcs B 9 pas

4) YBenuuurtcs B 12 pa3

Otsert: 3

YK-2.¥Y.2

27

Ha3oBute BelljecTBa, KOTOPbIE MPH OOBIYHBIX YCIOBUSIX MPAaKTHUECKU He
TIPOBOJST 3/IEKTPUUYECKUI TOK.

1) IIpoBogHUKH

2) [MonyripoBOAHUKY

3) [natuHa

4) J3neKTpUKu

Otsert: 4

OIIK-1.B.1

28

Kak HampaB/ieHbl CH/IOBble JTMHUW HAIpPsDKEHHOCTU 3/1eKTPOCTAaTUUeCKOro
T10Jis, CO3/IaHHOTO TOYeUHBIM OTPHUI[aTe/IbHBIM 3apsiOM?

1) 3akpyumuBaroTCsi BOKPYT 3apsizia

2) K 3apspy

3) 3akpyurBarOTCs BOKPYT 3apsifia 10 YaCoOBOW CTpeJiKe

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

Otser: 2

OIIK-4.B.1

29

Mo>keT /i yacTHlla UMeTh 3apsi/], BeJIMUMHA KOTOporo B 1,5 pasa 6Gosibiie
3/1IeMEeHTapHOro 3apsiia?

1) Moxer

2) Hert, He MoxeT

3) Mo>keT, HO TOJTbKO €C/U 3apsifi OTpULiaTeIbHbIN

4) Mo»eT, HO TOJIbKO eCJIH 3apsiJ TI0JI0KUTe/TbHbIN

OtBer: 2

OIIK-1.3.1

30

Yemy paBeH NOTeHLUa 3/IEKTPUYECKOIO I0JIs?

1) INoTeHUMAaNbHON 3HEPTUM eUHUYHOTO T0JIOKUTETBHOTO 3apsiia WiIu
OTHOILIEHHIO TTOTeHLIUaIbHOW SHEPTUU K 3apsify

2) Pabore cui MoJsi IO TIEpEMEIIEeHUI0 eMHUYHOTO TI0I0KUTETHHOTO
3apsijia U3 JaHHOW TOUKM T10J1s1 B 6ECKOHEUHOCTh

3) Cusie, neCTBYIOLEM Ha 3apsifi, TOMeleHHbIN B JaHHYIO TOUKY T10JIs

4) KuHeTHueCcKOW 3HepPruM NMpOOHOr0 TOYEUHOTO eAVMHWYHOTO 3apsijia B
JJAaHHOM TOUKe TI0JIst

Otser: 2

OIIK-1.B.1

31

Hanuiure dhopmyny 3akoHa OMa B guddepeHiiransHoi hopme.
HR=UNI

2) R = Q/I>-At

3)j=cE

4)R =P/

Otsert: 3

OIIK-4.B.1

32

Haiigure npaBuibHOe Ha3BaHUe [/ BEKTOPHOW CMJIOBOM XapaKTePUCTHUKU
3/IEKTPOCTaTUUeCKOTO OIS

1) IMoreHuuman

2) HanpskeHHOCTB

3) Nupykuus

4) 3apsiy

Ortser: 2

YK-2.3.1
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OueHuTe, Kak W3MEHUTCS CWIA 3JIEKTPOCTAaTUUYECKOTO B3avMO/IeHCTBUS
[IByX TOUEYHBIX 3apsi/ioB, €C/Id OJIMH W3 HUX YMeHbLIMTh B 4 pasa, a
pPacCTOsIHUE MeX/y HUMH YMEHBIIUTE B 2 pasa.

1) Ymenbiutcs B 8 pa3

2) YMeHbILIUTCSA B 2 pas3a

3) YMenbiuTcs B 16 pa3

4) He usmeHuTCs

Otsert: 4

OIIK-1.3.1

34

OrneHuTte, Kak 3aBUCUT 3JIeKTpUYecKas MPOBOJYMOCTb IIPOBOJHMKA OT
MIPU/IO’KEHHOU K HEMY pPa3HOCTH MOTEHLUA/IOB.

1) IIpsimo nmponoproHanbHO

2) IIpornopLoHaIBLHO CTeNeHU OT Pa3HOCTH MOTEHLMA/I0B

3) [IponopuuoHanbHO KBaApary

4) He 3aBUCUT

Otsert: 4

YK-2.3.2

35

Ykaxute (U3NUeCKyl0 BeIMUMHY, KOTOpasi MMeeT Ty JKe eJUHULY
V3MepeHUs], UTO Y HampsDKeHue.

1) HanpsibkeHHOCTB

2) [TpoBOAUMOCTD

3) 34C

4) ConpoTuB/eHHe

Otsert: 3

YK-2.3.1

36

Kak Ha3pIBaeTCs BeMUMHa HaINPSDKEHHOCTU MO0/, eC/Id HAMarHUYeHHOCTh
¢deppomarHeTrika obparriaeTcs B HyJIb M HalpsDKeHHOCTB T10J1s1 HarpaBJieHa
MPOTUBOIOJ/IOXKHO TOJII0, BbI3BaBILlIeMy HaMarHUUMBaHye?

1) T'ucrepesricom

2) KospuutuBHOU CHIOH

3) [onsipuzaiueit

4) MarHuToIBWXKy1llel CUI0M

Ortser: 2

OIlK-1.3.1

37

OreHuTe, MO KaKOW TPAaeKTOPUM OyAeT ABUraTbCsi B MAarHUTHOM TIOJe
YyacTULa, JIeTALasi C MOCTOSIHHOM CKOPOCTBIO BZOJIb JIMHUM MarHUTHOM
WHAYKLUA?

1) OKpy>XHOCTh

2) [Ipsamas

3) OBanoup

4) Dnnuric

Otser: 2

OIlK-4.3.1

38

B Kakux eguHULIaX U3MepPsIeTCs HallPSUKEHHOCTh 3JIeKTPUYECKOro TOJIs?
1) A/m

2) B/m

3) Kn

4) Tn

OrTBeT: 2

YK-2.B.1

39

YCTaHOBUTE COOTBETCTBHE MEXKIY MaTepuajioM TPOBOJAHHKA U €ro
37IEKTPOIPOBOIHOCTHIO:

Marepuan DneKTPoIpoBogHOCTE (0, 1/(OM-cM)
A) Metann 1)>10-15-10"1°
B) IMonyTnipoBOHUK 2) 10710 - 103
B) [I3/1eKTpUK 3) 104 - 106
OtBeT: 1-B,2-B5,3-A

OIIK-1.3.1
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OueHunTe, KaK COOTHOCSITCS YTJIbI Ma/IEHUsI O U OTPa)KeHUs () CBeTa?
1) a>>@

2)a>@

a=¢

Ha<e

OTBeT: 3

YK-2.¥.1

41

[TpoaHanu3upyiTe, 4yeMy paBeH aOCOMIOTHBIM TOKAa3aTesb MPeIOMJIeHUs
cpefbl C [AUAEKTPUUECKOW TPOHULIAEMOCTbI0 € = 16 W MarHWTHOU
TPOHULIAEMOCTBIO | = 1.

1) 1/32

2)1/4

3)4

4) 1/16

OtBeT: 3

OIlK-4.3.1

42

YkaxuTe siB/ieHHe, KOTOpOe UMeHyeTcsl UHTepdepeHireli BOJH?

1) OrubaHuve BoJIHaMU TIPETIATCTBUH

2) HanoxxeHue ApyT Ha Aipyra BOJIH, UAYIIUX OT KOTePEHTHbIX UCTOUHUKOB
3) OTK/IOHEeHWE BOJIH oT TepBOHAYA/IBHOTO HaripaBJ/IeHUs
pacrpocTpaHeHUs TP Tiepexo/ie U3 OJJHOU Cpe/ibl B IPYTYIO

4) 3aBUCUMOCTb (Pa30BOI CKOPOCTH OT [IJTUHBI BOJIHbI

OtBer: 2

YK-2.3.2

43

[TpoaHanu3upyiTe, KakUM [JOJDKEH OBbITb YroJl TajieHuss CBeTOBOTO Jyua,
4yT00OBI OTPKEHHBIH JTyY COCTABJISI C TIaJaroIumM yros 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Otsert: 3

YK-2.3.1

44

OueHvTe ONTHYECKYHO [JAUHY MyTA L M3 OHOM TOUKU B APYTYH0, €C/u
pPacCTosIHUe MeXKJy ABYMSI TOUKaMU MPO3PauHOM [U3eKTPUUECKOU Cpelibl
S = 4 m. [1okaszaresb npesioMsieHus cpefbl n = 1,5.

1)5m

2)6w™m

3)7 ™

Hllwm

Otser: 2

OIIK-1.¥Y.1

45

[y oObsicHeHUs] KAaKOTO SIBJIeHUSI MOXKeT OBbITb MCII0/Ib30BaH TPUHLIUTT
I'oirenca-®penens?

1) KorepeHTHOCTB

2) Audpakuys

3) [Monsipuzariusi

4) KoprycKy/sipHO-BOJTHOBOU J1yanu3m

Ortser: 2

OIIK-1.3.1

46

[TpoaHanu3upyiite, yeMy paBeH IepPUO/, PelleTKH, Korja AudpaKiroHHast
pewieTtka cogepXut 200 [WITPUXOB HA MUJUIUMETD.

1) 100 mkm

2) 500 MKmM

3) 200 MKM

4) 5 MKM

Otsert: 4

YK-2.¥.2
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[TpoaHanu3upyiTe  WHTEHCUBHOCTb CBeTa TNpU  HHTepdepeHLUU
OJJMHAaKOBBIX BOJH C MHTEHCUBHOCTBIO | OT KOrepeHTHBbIX WCTOYHHMKOB B
TOUKe, B KOTOPO# pa3HocTh ¢a3 paBHa 2'm-N (N =0, 1, 2, ...)?

1)4-1

2) 31

3)1

4)0

Otser: 1

YK-2.¥.1

48

YTo W3 TMEepeurceHHOTO SIB/ISIETCS OCOOEHHOCTBIO CHUJIOBBIX JIMHUM
MarHUTHOTO TIOJIST?

1) CusoBble JIMHUKA MarHUTHOTO MOJIsI BCerJja 3aMKHYThbIe

2) MarHuTHble CWIOBble JIMHUM HAUWHAIOTCA HAa MarHUTHBIX U
3aKaHYMBAIOTCS Ha 3/IEKTPUUYECKUX 3apsiax

3) MarHutHble CH/IOBble JIMHUM HAuyMHAIOTCA M 3aKaHUMBAKOTCS Ha
MarHUTHBIX 3apsax

4) MarHuTHble CU/IOBble JIMHMM HAUMHAKOTCS UM 3aKaHUMBAKOTCSA Ha
3JIeKTPUUeCKUX 3apsiiax

OtBeT: 1

OIIK-1.3.1

49

CpenaiiTe BBIBOJ, KakKOW TreoMeTpUyecKod (Urypoil MOKHO OINHMCaTh
TPaeKTOPUIO [IBIDKEHHSl 3apsUKeHHOM 4acTULipl, [BUTaroLeics Tofj,
HeKOTOpbIM yrjioM (0° < a < 90°) K IMHUAM MarHUTHOW UHAYKLUHU.

1) Okpy>XHOCTb

2) ITapa6osa

3) 'uniepboia

4) Cnivpanb

Otsert: 4

OIIK-1.¥.1

50

OreHuTe CTerneHb TMoJisspu3aliuu P cBeTa, ec/id CBeT Tpe/CcTaB/sieT co0oit
CMeChb eCTeCTBEHHOI'0 CBeTa C TUIOCKOIIO/ISIpU30BaHHBIM. MIHTEHCMBHOCTh
MO/ISIPU30BaHHOTO CBeTa B Jlyue paBHa WHTEHCHMBHOCTH €CTeCTBEHHOTO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OrTBeT: 3

YK-2.B.2

51

PaccuuraliTe moka3aTesb TpeJIOM/IEHHsI BelleCTBa, eC/IM CKOPOCTh CBeTa
TIpU Tiepexojie Jiyda U3 BO3[yXa B HEKOTOPOe BeIlleCTBO YMeHbLIW/Iach Ha
20%.

11,2

2) 1,25

3)0,2

4)2,2

OrTBeT: 2

YK-2.3.1

52

PaccuuraliTe yrosm Mexjay ONTHUYECKUMU OCSIMU TOJsipu3aTopa W
aHanu3atopa. [IpM TIPOXOXK[€HWW CKpelleHHBbIX To/sipu3aTopa U
aHa/M3aTopa UHTeHCHBHOCTb CBETa YMeHbIIN/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBeT: 2

OIIK-1.B.1
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[IpoaHanu3upyiTe, Kak W3MEHUTCSl BeJIMUMHA MarHUTHOW WHJYKLUWAWA Ha
OCU [IJIMHHOTO COJIEHOW/A, eI TOK B HeM yBeIUuWTb B 4 pasa, a
IVIOTHOCTb HAMOTKY BUTKOB YMEHBILWTH B 2 pa3a?

1) YBenuuurcs B 2 pa3a

2) YBenuuutcs B 9 pa3

3) ¥YMeHb1IUTCS B 9 pa3

4) YMeHbIIUTCA B 3 pasa

Otser: 1

YK-2.B.1

54

YKaKuTe, Kakoe TeJlo SB/IeTCs abCOFOTHO YepHBIM TeJIOM.
1) INornoijaeT Bce najjatolijee Ha HeTO HU3/TyyeHHUe

2) OTpaxkaeT Bce Mafarolee Ha Hero u3jiydyeHue

3) V3nyuaeT B peHTT€HOBCKOM /JlMaria3oHe

4) VIanyuaeT B BUJUMOM JBaria3oHe

Otser: 1

YK-2.¥.1

55

Y Kakoro u3 Tes oTpaXkaTesibHasi CHOCOOHOCTh O/M3Ka K HY/MH0?
1) IIpo3pauHoro

2) 3epKabHOIO

3) MatoBoro

4) YepHoro

Otsert: 4

OIIK-1.¥.1

56

OueHute, BO CKOJIBKO pa3 yBeJWYWIach 3HepreTuyeckas CBeTUMOCTb
abCOMIOTHO YepHOro Teya mpu ero HarpeBanuu ¢ T, = 1000 K mgo T, =
3000 K.

1) B 72 pa3za

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Otser: 2

OIIK-4.Y.1

57

Bribepute, Kakasi opMysa Haubosiee TOUHO OIMCHIBAET CIEKTPAIbHYHO
TUVIOTHOCTh SHEPreTUYeCKOW CBETUMOCTH abCOIFOTHO YEPHOTO TeJia.

1) ®opmyna Pepmu-/Iupaka

2) ®opmyna bosze-OiiHiuTeliHa

3) ®opmyna [1naHka

4) ®opmyna Panes-/IxuHca

Otser: 3

YK-2.3.1

58

Kakoe usnyueHue sBJisseTCs paBHOBECHbIM?

1) Anbda-, 6eta-, raMMa-u3TyUeHUsT

2) TernioBoe U3nyyeHUe

3) JlazepHoe u3nyuyeHHe B BUJMMOM U MH(PAKpACHOM Auaria3oHax
4) Topm0O3HOe peHTIeHOBCKOe U3/TyueHue

Ortser: 2

YK-2.3.2

59

YKakuTe 3aKOH, KOTOpBIM oOmpefiesiseT TMOJ0XKeHHue MaKChMyMa
W37y4yaTeslbHOM CIIOCOOHOCTH abCO/IFOTHO UEepHOro Teja TpU 3aJaHHOU
abCoJTIOTHOM TeMIieparype.

1) 3akon Credana-bonbijmMaHa

2) IlepBbiti 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-1.B.1




Ykaxute popmysly, onpesie/sioly0 SHEPrUi0 CBeTOBOT0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c
60 3)E=hv YK-2.3.2
4)E=hv=h-cA
Otsert: 4
ITpoananu3upyure, Kak W3MeHseTCsd CWIa TOKa HacCbleHUs IIpH
dboToa(pdekTe B ciyuae yMeHbIIIEHUs] CBETOBOT'O MOTOKA Tajjatollero cBeTa
MOCTOSIHHOM [I/IHBI BOJTHBI.
61 1) YmeHnbl1aeTcs OITK-1.3.1
2) CHauasia yMeHbIIaeTCs, 3aTeM yBe/TMUUBAEeTCsI
3) CHauasa yBe/IMUMBaeTCs, 3aTeM yMeHbIllaeTCst
4) CHauana ocTaeTcsi IOCTOSIHHOW, a 3aTeéM YMeHbIIaeTCs
Otser: 1
[IpoaHanu3upyiiTe, UTO TPOU30MAET C KUHETUYECKOWM SHeprueu
(h0TO3/1IeKTPOHOB, ec/iv, He MeHsisl YaCTOThI Ma/jatollero CBeTa, YBeJUYUTh
€ro UHTeHCHBHOCTH B 2 pasa.
62 1) YmenbimTcs B 2 pasa OITK-4.3.1
2) YBenuuuTcs B 4 pasa
3) He usmenurcs
4) YBenuuurtcs B 2 pasa
Otsert: 3
OreHrTe Be/JMUMHY KpacHOW rpaHuipl (oTosddekTa (B repuax) s
KaTo/a, U3roTOBAEHHOI0 U3 BoJib(hpama TommuHOM 2 MM. Katoz moKphIT
cyioeM okcHa Oapust. PaboTa BeIXOzia 371eKTPOHOB C TIOBEPXHOCTH KaToZa
paBHa 2 3B. ITocTostHHas [Tnanka — h = 6,6-10734 [I>k-c. 3apsi/i 371eKTpoHa
63 |, o LO10RKR YK-2.3.1
1) 3,2-10%5 I'y
2)4,8-105 'y
3)4,8:104 T'g
4)4,8-108 I'y
Otsert: 1
Kakum o00pa3oM 3aBUCHMT paboTa BbIXOZ]@ 3/J€KTPOHA C TTOBEPXHOCTU
KaTo/a 13 Ka/IMUsl OT YaCTOThI MaZiatolero ceera?
1) IIpsiMo mponopLMOHANIBHO YacToTe
64 | 2) [IponopLiioHaIbHO YCKOPSIOLLEMY HalpsDKeHUH0 OIIK-1.¥.1
3) IlponoproHanbHO KBaZipaTy 4acTOThI
4) He 3aBUCUT OT YaCTOThI
OtBeT: 4
[Tpoanamu3upyiite, OyzeT 1 HabmogaThCst GoTO3hHEKT, €C/TU TIACTHHKY
13 jlaHTaHa ob/yJaTh cBeTOoM C JyiiHOW BosHbI 600 HM? PaboTa BhIXOZa
3/IeKTPOHAa U3 JlaHTaHa paBHa 3,3 3B.
1) ®oTo3ddeKT BO3MOXKEH, eC/Id KaTo/, HarpeTh /10 TeMmrepaTyphbl 347 K
65 | 2) He byper VK-2.Y.2

3) ®oroaddeKkT BO3MOXKEH, ec/id [AOTMOJHUTE/IbHO TMPUIOXKUTb K
TM7IACTUHKE YCKOPSIIOIIYI0 Pa3HOCTb MOTEeHILMA/NoB BeJIMUMHOW He MeHee 1
B

4) ®oto3¢deKT BO3MOXKEH C BePOSATHOCTBLIO p ~ 0,5

OtBerT: 2
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CpenaiiTe BBIBOZ O BeWYMHE MHUHMMAJILHOTO OOpPATHOTO HarpsyKeHWs,
NP KOTOPOM TIOJIHOCTBIO TIpeKpallaeTcss (OTOTOK. YC/IOBHE: SHeprus
¢doroHoB paBHa 6,5 3B, a ¢QoTokaTos M3rOTOB/NEH W3 JUTHS, paboTa
BBIXO/Ia KOTOPOT'0 cocTaBisieT 2,5 3B.

1)4B

2)9B

3)6,5B

4)25B

Otser: 1

YK-2.B.1

67

OreHuTe, BO CKOJIbKO pa3 ZiaB/ieHue CBeTa, I1a/jatolllero nepreHAuKy/IspHO
uzieaslbHO 3epKaIbHOM MOBEPXHOCTH, OOJIbIIe JAaB/I€HUsS CBETA, MaZlaloliero
TepreHAUKY/ISIPHO HeasbHO YepHOM MTOBEPXHOCTH.

1)2

2)1

3)1,5

43

OrtBeT: 1

OIIK-1.3.1

68

OueHuTe, OT KakWX BeJMYMH 3aBUCUT CHU/a CBETOBOTO [aBJeHUs C
KBAHTOBOM TOUKU 3DEHUs:

A) Uucna ¢OTOHOB B CBETOBOM MYUKE;

B) OHepruu ¢oToHa;

B) Koadduimenra orpakeHus: TOBePXHOCTH.

HAB

2)A,B,B

3)5,B

4HA,Bb

OtBer: 2

YK-2.¥.1

69

[TpoaHanmu3upyiTe, B KaKUX 00/IaCTSIX CIEKTPA 3/IEKTPOMArHUTHBIX BOJTH
BO3MOYKHO HabmozieHue 3¢ddekra KomrtoHa.

1) Buaumblii 1uara3oH

2) Papuoauanason

3) Teparep1joBbIi AHara3oH

4) PeHTreHOBCKUI Marna3oH U raMMa-u3iyueHue

Otsert: 4

OIIK-4.Y.1

70

KakuMm o6pa3om uMIysibC OTOHA CBSI3aH C JAJTUHOMN BOHbI?

1) NmriysibC nipsiMo TIPOTOPLIMOHAJIEH /IJTUHE BOJTHbI

2) VimnysibC NpsIMO NPONOPLMOHANEH KBaZipaTy J/IMHbI BOJHBI

3) Vimrtyibc 0OpaTHO MPOTIOPLIMOHAJIEH /I/THE BOJTHBI

4) VimoynbC NpSMO TMPOMOPLIMOHA/ZeH KOPHIO KBaJpaTHOMY OT [JJIMHBI
BOJIHBI

Otser: 3

OIIK-1.¥.1

71

B kakoil 007acTH CIIeKTpa 3/IEKTPOMAarHUTHOTO W3/IyUeHHUsT HMITYJ/IbC
(hoToHa UMeeT MUHUMa/IbHOe 3HaueHue?

1) NudpakpacHoe usnyueHue

2) Teparep1joBoe U3TyueHHe

3) PeHTreHoBCKOe M3/lyyeHHe

4) PaprousnyueHue

Otsert: 4

YK-2.B.2




[IpoaHanu3upyiTe, Kakoe U3 NMPUBEJEHHBIX BbICKA3bIBAHUM MPOTUBOPEUUT
KBaHTOBOM TeOpUHU CBeTa.

1) THTeHCUBHOCTh CBeTa He 3aBUCHT OT TJIOTHOCTH MOTOKAa (DOTOHOB U UX
SHEepruu

2) CBeT MOXeT HW3/1y4yaTbCsl U PaClpOCTPaHATHCS TOJIBKO OT/JeIbHBIMU

72 | nOpUMUSIMA — KBaHTaMU OIlK-1.B.1
3) KaxpoMy M3 KBaHTOBBIX COCTOSIHUM, B KOTOPOM HaXOJWUTCSI aTOMHast
CUCTeMa, COOTBETCTBYET OIpe/ie/ieHHbI yPOBEHb SHEPTrUr
4) [Ins yacTHLBI He MOTYT ObITb OJHOBPEMEHHO TOUHO W3MepeHBI
KOODP/JMHATHI U UMITYJIbC
Ortser: 1
YKakuTe, B ueM 3aKJIF0UaeTCsl CMbIC/I TTepBOro rocrysara bopa.
1) YTBepxxzeHUe O CyIeCTBOBaHUY CTal[MOHAPHBIX COCTOSIHUM, B KOTOPBIX
aTOM He U3/1y4aeT U He IMOIJIOLaeT SHepruu
2) PasHOCTh 5Heprud [BYX CTallMOHApHBIX COCTOSHUM paBHa SHEpPIUu
73 | U3/Iy4aeMoro Wid IOorollaeMoro KBaHra CBeTa OIlK-1.3.1
3) B aTome 3/1eKTPOHBI ABWXKYTCS TI0 OpOUTaM, OJTU3KHUM K KPYTOBBIM
4) ATOM COCTOUT W3 TOJIOKUTE/IbHO 3apsDKEHHOr0 siipa M OTPULATe/IbHO
3apsDKeHHBIX JIEKTPOHOB
Otser: 1
BriOepute, Kakoe W3 TIPUBEJEHHBIX HIKE BBICKA3bIBAHWM TIPABUIBHO
OTMChIBAaeT CIIOCOOHOCTh aTOMOB K M3/IyU€HHI0 U TIOTJIOLEHUI0 SHEPTHU:
«ATOMBI MOTYT ...».
1) Tlornomiath ¥ W3Ay4yaThb JIMIIb HEKOTOPLIM AUCKPETHBIM Habop
74 3HaYeHWW SHepruu OINK-4.3.1
2) V3ny4aTh ¥ MOTJIONMIATh JIF00YI0 TIOPLIUIO0 SHEPTUU
3) U3nyuats MO0 AUCKPETHBIM HAabOp 3HAUEHWI SHEPrUH, MO0 JFOOYIO
TOPLIUI0 SHEPTUr
4) V3nyuats /t00yI0 MOPLIMIO SHEPTUH, a MOTJIOLIATh JIUIbL HEKOTOPBIH
Otsert: 1
YkaxkuTte, K KaKOMy /IMara3oHy U3/1y4YeHHsI OTHOCATCS ITepexo/ibl U3 Cepum
Banbmepa B aTome Bopopoa?
1) TeninoBoe usnyyeHue
75 | 2) PeHTreHOBCKOe H3/lyueHre OIIK-4.Y.1
3) 'amma-usnyuenue
4) Buumblii cBeT
OtBert: 4
[IpoaHanu3upyiTe, Kak HW3MeHWIaCb 3HEPrus aroMa BOJAOpOJa IpH
W37y4eHHU UM (OTOHA C AJTMHOM BOHBI A = 4,86-1077 M?
1) YBenmuuunack Ha 4,86 3B
76 | 2) YMmenbluunach Ha 2,55 3B OIIK-1.3.1

3) YmMmenblunack Ha 4,86 3B
4) YBenuuunack Ha 9,72 3B
Otser: 2




OrieHrTe Pa3HOCTh SHEPTUM OCHOBHOTO U BO30Y’KIEHHOTO COCTOSIHUS (B
3B). [laHO: 3/1eKTPOH B aToOMe repeliies U3 BO30Y>KJ€HHOTO COCTOSIHUS B
OCHOBHOe, W TIpDU [JaHHOM Iiepexofie TMPOU30II0 H3nyueHHe (OTOHA C
JUTUHOM BOJIHBI 650 HM.

77 |11)0,45B OIIK-4.3.1
2)1,9-B
3)1,2-°B
4)2,25B
Ortser: 2
YKaxKuTe, B UéM 3aK/IH0UaeTCsl TUrioTe3a Jje bpoiiss.
1) JlroOble MUKpOUAcCTHIBl Hapsigy C KOPIYCKYJSIPHBIMH 00mafaroT
BOJTHOBBIMU CBOMCTBaMU
2) AToM He MOXeT cojiep>KaTb Oosiee IBYX 371eKTPOHOB, HaXOZSIIUXCS B
OJJMHAKOBBbIX CTAl[MOHAPHBIX COCTOSIHUSIX, OIpeJesisieMbix Habopom
78 | yeTbIpex KBaHTOBBIX UMCeJl YK-2.3.1
3) OpHOBpeMeHHO HEeBO3MOXXHO C BBICOKOM TOYHOCTBIO 3a/iaTh
KOOPJMHATBI U UMITYJ/IbC MUKPOUYACTHUL{bI
4) DHeprus WCITyCKaeTCs U TOTJ/IOIAeTCsl He HelpepbIBHO, a OTJeIbHbIMU
KBaHTaMU
Otser: 1
Bribepute yTBep)kAeHue, Haubosee TIPaBUIBHO COOTBETCTBYHOLI[EE
rurote3se zie bpotisi.
1) MukpoyacTuLbl MOTYT MPOSIB/IATH BOTHOBbIE CBOMCTBA
79 | 2) DneKTpOMarHuTHbIe BOJIHbI UMEIOT CBOMCTBA UaCTHI] OIlK-4.¥.1
3) Y KaK[01 4aCTULIbI CyL|eCTBYeT aHTUYaCTULIA
4) Siapo aToMa COCTOUT U3 KBapKOB
Otgert: 1
PaccuuraiiTe AyiiHy BOJHBI Zie Bpoiisi A 5/1eKTPOHa, ABMXKYILErocsi Co
ckopoctero 3,6 KM/c. Macca smektpoHa m. = 9,1-1073! kr, 3apsp
371eKTpoHa e = —1,6-10719 K.
go | 1) L6 mxm OITK-4.B.1
2)2,6 m
3) 201 um
4) 3,6 MKM
Otser: 3
YKakuTe KO/MUECTBO 3HAUEHWH, KOTOPbIe MOJKET NPUHUMAaTh MarHUTHOE
KBAaHTOBOE YMCJO M IPU JAHHOM 3HaueHUM OpOUTa/bLHOTO KBAaHTOBOTO
yucna 1?
1)2l+1
81 2)31+ 1 OIIK-1.3.1
3)1-1
4)1
OtBerT: 1
Ykaxute, 4TO OrpejesnsieT rj1aBHOe KBAHTOBOE UYKC/IO N7?
1) DHepreTHueckrie YpOBHHM 3/IeEKTPOHA B aTOMe
2) BeiuvHy MOMeHTa UMIYJIbCa 371eKTPOHA B aTOMe
82 | 3) [Ipoekuuto opOUTATHLHOTO MOMEHTa UMITyJIbCa 37IeKTPOHA Ha 3aJjaHHOe YK-2.3.1

HaripaB/ieHue
4) BenuurHy MOMeHTa UMITYyJibCa 3/1eEKTPOHA B 3a/laHHOM HarpaB/ieHUU
OtBeT: 1




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

83 OIK-1.¥Y.1
3) BennuyHy MOMeHTa UMITyJIbCa 3/IEKTPOHA B 33/laHHOM HarlpaBeHUH
4) DHepreTUYecKre YPOBHM 3/IEKTPOHA B aTOMe
Otser: 3
B uectb Koro Ha3BaH 3(eKT paclleryieHusi ypoBHell SHepruM aToMa BO
BHeLLIHEM 3/IEKTPUYEeCKOM I1oJie?
1) OuiHIITelHA U Ae Xaaca
84 | 2) lIrtapka OIlK-1.3.1
3) OTTUHICray3eHa
4) AapoHoBa-boma
Ortser: 2
Kak HasplBalOT /JMHUM B CIEeKTpe KOMOWHAL[MOHHOTO pacCesHUsi C
4yaCTOTaMH, MEHBILIMMU YaCTOTHI [TaJjaroliero ceera?
1) Opan)KeBbIMU CITyTHUKaMH
85 | 2) AHTUCTOKCOBBIMU CITyTHUKaMH YK-2.3.2
3) CTOKCOBBIMY CIyTHUKaMH
4) AHTaroHMCTUYECKUMH CITyTHHKaMU
Otsert: 3
[Mosichute ¢hr3ryeCcKUii CMbIC/ BOJTHOBOM (PYHKLUU.
1) BonHoBast pyHKLIMSI TPOTNOPLIMOHAIbHA SHEPTUX YaCTULIbI
2) TlpousBesieHre BOMHOBOW (YHKIMM Ha KOMIIJIEKCHO-COTPSDKEHHOe
BbIpa)KeHHe PaBHO TUVIOTHOCTH BEPOSITHOCTH 0OHAPY>KeHHSI YaCTHUL[bI
86 | 3) BonHoBasi ¢yHKUMs 00paTHO MpOMOpPIMOHaNbHA JAJuHe BomHbl ge | OITK-4.3.1
bpoiins
4) BonHoBas (yHKUUS TpeAcTaB/iseT CO00W KUHEMaTHUeCKWi 3aKoH
JIBIDKEHUs] MUKPOUaCTHIIbI X = X(t) B HesiBHOM (hopme
OtBer: 2
Bribepute BepHyHO (HDOPMY/IMPOBKY COOTHOIIEHHS HeOIpe/e/IeHHOCTeH
[efizenbepra.
1) AE-At>h
87 | 2)Az-At>h YK-2.3.1
3) Ap-Am > h
4) Ay-At>h
Otsert: 1
YKakute, Kakve 4yaCTULIbI SIB/SIFOTCSI (pePMHUOHAMM.
1) DnekTpuuecKu 3apsHKeHHbIe YaCTULIbI
88 2) DneKTpUUeCKH HelTpasbHble YaCTHLIbI OIK-1.3.1
3) Bce vacTuiipl € NOIyLie/IbIM CTUHOM
4) DyieKTpUuecKy 3apshKeHHbIe YaCTHULbI C L|e/IbIM CITUMHOM
Otsert: 3
Kak Ha3sbIBaeTcsl TBepZioe Teso, y KOTOPOrO BajleHTHasl 30Ha IMOJTHOCTHIO
3aro/IHeHa, 30Ha TMPOBOJAMMOCTH — TIOJHOCTBIO CBOOOZHA, a IIMpHHA
3arpelleHHOM 30Hbl BelMKa [0 CPaBHEHUIO C SHeprued TeIyioBOro
JIBIDKeHUS?
89 | 1) IpoBogHUK YK-2.3.2

2) [In3neKTprK

3) [TonynpoBoOJHUK

4) IIpumecHsbIM NOIYTIPOBOSHUK
Ortser: 2




Kakyro pasmepHOCTb UMeeT rnoctosiHHas [1nanka B cucreme CH?

1) x-c
2) x/c
90 3) ThK/M OIlK-1.3.1
4) 1x/>B
Ortsert: 1
OueHute, KakOM CMBIC KHMeeT COOTHOLIeHVe HeoIlpe/eleHHOCTeN
leii3enbepra pis SHeprud 4YacTULpl W BpeMeHU IpeObIBaHUSI ee B
COCTOSIHUM C JJaHHOW SHeprueu?
1) OHeprus NpsiMo NPOINOPLMOHATIbHA BpeMeHU
91 2) OHeprust 00paTHO MPOMOPLMOHA/TBEHA BpeMeH! OMNK-13.1

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

4) UYem Oosbllle  HEOIpeAeNeHHOCT>  SHEPTUH, TeéM  MeHbIle
Heorpe/|e/IeHHOCTb BpeMeHU

Otsert: 4

Kak Ha3bBaeTcsi COCTOsiHME 2/IeKTPOHA B aTOMe, COOTBETCTBYHOIIlee
MHHUMalbHOMY BO3MOXXHOMY 3HAaUeHHIO ero SHepruu?

1) Bo30y»/1IeHHO€e COCTOSTHUE

92 | 2) MeTtacTabuibHOe COCTOSIHUE OITK-4.3.1
3) OcHOBHOE COCTOSsIHUE
4) BaneHTHOe COCTOSIHUE
OtBert: 3

B uem 3aktoyaeTcsi TyHHeTbHbIN 3¢ddeKT?

1) B Bo/HOBOM XapakTepe JBMKEHUS] MUKPOYACTHUI[bI B TEPUOAUUECKOM
MoTeHLIasne

2) B KOpMyCKy/JIsIpHOM TOBeZIeHUU 3/IEKTPOMAarHUTHOTO W3/Ty4YeHUs TIpU
MPOXOXKJEHUU ero yepe3 y3Koe OTBepCTUe

3) B Haxo)K[JeHUM YacTHUI[bl Cpa3y B HECKOJbKHUX TOUKAaX IPOCTPAHCTBA
O/THOBPEMEHHO

4) B nipoxokZieHn MUKpPOUaCTUIIbl Yepe3 TIoTeHI[MalbHbIN bapbep, Korja
9HEPTHs YaCTULIbI MEHbIIIe BBICOTHI 3TOr0 Oaphepa

OtBert: 4

93 OIlK-1.3.1

Kakvie moJBwKHbIe YaCTULbl WIM KBAa3UUaCTULbl SBJISIOTCS HOCUTEISIMU
3apsifia B IOJIyIIPOBOJHUKAX?

1) DneKTpoHbI

94 | 2) IlpoToHbl OIlK-1.3.1
3) DNeKTPOHbI U AbIPKU
4) Nonsl

Otsert: 3

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

Tabsuiia 19 — ITepeueHb KOHTPOJIBHBIX PaboOT

Ne /it | ITepeueHb KOHTPOJIbHBIX PAabOT

He nipeycmoTpeHo

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




11. Metoanueckue yKa3aHuUs it 00yUarOIUXCs TI0 OCBOEHHIO TUCLIUTITUHBI

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

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

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

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

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

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

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

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

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

- TIoJyueHHe TOYHOTO MOHMMAaHUS BCeX HeOOXOMMbIX TEDMHUHOB U TMOHSTHH.

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

CT|2§ZKTy|Qa npeaoCTaB/IeHWA JTEKITMOHHOIO MdTepHdJjid:
= JIeKLUH I10 pa3fesiaM COrsiaCHO Tabn. 3 u TeéMdaM, COIJIaCHO Tabsn. 4.

11.2. MeToauueckre yKa3aHUsl [Ji OOydYarolUXCS TI0 TMPOXOXKAEHUIO TPAKTUUYeCKUX
3aHATUN
[TpakTHUecKoe 3aHsITHe SIB/SIETCS OJIHOM W3 OCHOBHBIX (DOPM OpraHM3aliu yueOHOTOo
Tiporiecca, 3aK/IFYaloIIasiCs B BBINOTHEHUH 00yYaroMMHICS 110/, PYKOBO/JCTBOM TIperio/jaBaTeis
KOMIUIeKCa Y4eOHBIX 3aJlaHUil C 1[e/Ibl0 YCBOEHHMsI HAyYHO-TEOPEeTHUECKUX OCHOB YueOHOH
JUCLIMTUTAHBI, IPUOOpeTeHNs] yMeHU U HaBbIKOB, OTIbITa TBOPUECKOU JiesITe/TbHOCTH.
[le/ib0 PaKTUUECKOTO 3aHATHS /i 00YyYarolerocs siBsieTCsl MPUBUTHE 00YYarolUMCst
YMEeHU# 1 HaBBIKOB TIPAKTUUeCKOU /IesITe/TbHOCTH T10 U3y4aeMO AUCLIUTUINHE.
[TnaHupyeMble pe3y/bTaThl TPU OCBOEHUU 00YUarOIIMMCS IIPAKTHUECKUX 3aHSITHIA:
- 3aKpervieHue, yriayOsieHWe, pacllMpeHVWe W JeTaiu3alys 3HAaHUA TIPU  pelleHuH
KOHKPETHBIX 3a/1ay;
- pa3BUTHe TI03HaBaTe/IbHBIX CITIOCOOHOCTEH, CaMOCTOSITE/TBHOCTH MBIIIIEHHS], TBOPUECKON
aKTUBHOCTH;
- OBJa/ileHMe HOBBLIMM MeTO/laMH W MeTOJUKaMH H3yueHUsi KOHKPeTHOW yueOHOMU
JTUCLIUTITAHBL;
- BbIpaOOTKAa CMOCOOHOCTH JIOTUUECKOTO OCMBICJIEHWS] TIOMyYeHHBIX 3HAHWWA  [iIs
BBITIOJTHEHUSI 3a/laHU;
- obecrieyeHre palMOHAIBPHOTO COYeTaHWs KOJIJIEKTUBHOM W WHIUBHUAyaabHON (QopM
00yueHusl.

T[zeGOBaHI/IH K ITDOBEAEHHNIO TTPAKTHUYECKUX 3aHATUI



Metoguueckre ykasaHusl 10 OpraHW3allid U IPOBEJIeHUIO0 IPAKTUUYeCKWUX 3aHATUM, a
TaK)Ke TI0 BBIMIOJIHEHUIO [JOMAIHUX 3a/laHuM COZlep)KaTCs B CIeAYIOLIMX yueOHBIX MOCOOUsX,
nipe/icTaB/ieHHBIX B OubsmoTteke ['Y ATl B meyaTHOM | 3/IeKTPOHHOM BH/IaX:

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

2. Anppees B.M., Kosanenko MN.M., Kotmkos E.H., Kpektynosa WN.II., JIaBpoBckas
H.IL., JlutBunoBa H.H., HoBukoga FO.A., [TepymmnHa M.O., I1pununko B.K., Tepewenko I'.B.,
Xonopunos A.H., Lapes FO.H., lludppun b.®. SnekrpruuectBo. Marretusm. Ontrika: cOOPHUK
3agau. — CI16.: T'YAII, 2019. — 78 c.

3. Anzpee B.M., Kosanenko MN.U., KomnbuibjoB A.B., Kotiukos E.H., JlaBpoBckas
H.II., [Tepeymmna M.O., ITonos [I.A., IIpumunko B.K., ITpowkun C.C., PytekoB E.B., Ilapes
F0.H., [lIudpun b.®. KeanroBass ¢usmka: cOopHUK 3amau. — 2-e u3g., gor. — CII6.: TYAT],
2023.-60 c.

MeToaunueckre yKasaHWs TIO TIPOBE/IEHUI0 KOHTPOJIBHBIX paboT Ha TpPaKTUYeCKHX
3aHSATUSIX COZIepP)KaTcs B CeyHOIIMX YyueOHBIX TOCOOUsIX, Tpe/cTaB/leHHbIX B OubIMoTeKe
I'YAIL:

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

2. EropoB M.IO., KoBanenko W.U., JlaBpoBckass H.II., HoBukoBa FO.A., TepeleHKO
I'.B., lIudpun b.®., L{ape FO.H. DnektpomarHeTu3Mm. BosiHoBasi onTrka: cOOpHUK 3ajau /st
KOHTPOJIBHBIX paboT 1o ¢usuke. — CI16.: 'Y AT, 2024. — 54 c.

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

11.3. Metoauueckure ykKasaHUs [jis OOyuyaroIMXCsl T0 BBITIOJTHEHUIO J1ab0paTOPHBIX
pabor

B xope BbinosiHeHWsi J1labopaTopHbIX paboT oOyYarouuiics J0o/DKeH yriayoutb |
3aKpernuTb 3HAHUS, TPaKTU4YeCKrWe HaBBIKH, OBJAJIeTh COBPEMEHHON METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOM XapaKTepUCTHUKOM 0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT M3 KCIIEPUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHA/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOINPUSATHH.

BeirosiHeHre /1ab0paTOpPHBIX pabOT 0OyYarOUUMCS SIB/ISIETCS HEOTbEM/IEMOM UacCThIO
W3yueHUsl [JUCLIATUIUHBI, Orpefie/isieMOi yueOHbIM II7IaHOM, W OTHOCUTCS K Cpe/CTBaM,
00ecrieunBarOIIM pelleHre CJIeIyIOIX OCHOBHBIX 33/la4 00yUaroiierocs:

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

- 3aKpervieHWe, pa3BUTHE M [JeTaau3aliis TeopeTHYeCKUX 3HaHWM, TOyuYeHHbIX Ha
JIeKLHsIX;

- TIoJiyyeHHe HOBOM MH(OpMaLMK 110 U3yyaeMou JUCLIUTIIVHE;

- mipuoOpeTeHWe  HABBIKOB  CaMOCTOATEJIbHOM  paboTel C  y1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3anaHvie ¥ TpebOBaHUs K IPOBe/IeHUIO JIabopaTOpHLIX paboT

Metosyyeckre yKa3aHUSI 110 BBITIOJIHEHWIO J1aDOpPaTOPHBIX pabOT TpHUBe/eHbl B
C/lefyIoMX Mocobusix, umeroluxcs B 6ubmioreke I'YAIl B HareyaTaHHOM M 3/1eKTPOHHOM
BUJIE:

1. B. M. Anapees, M. 1O. Eropos, U. . Koanenko, A. B. KonbiibLos, E. H. KoTiukos,
N. I1. KpekryHosa, H. II. JlaBposckas, FO. A. HoBukosa, [I. A. ITonos, B. K. ITpunurnko, I'. B.



Tepemenko, 0. H. Lapes, b. ®. [ITudpun // KeanroBas ¢usuka: nab. npakrukym / [Tog obm.
pea. A. B. KombuisiioBa. — CIT6.: TYAII, 2021. — 90 c.

2. 1. N. Kosanenko, H. II. JlaBpoBckas, H. H. Jluteu. HoBa, I'. JI. ITnexotkuHa, /1. E.
[Torapee, B. K. INpumunko, FO. H. apes, b. ®. [lludpun // Mexanuka. KonebaHusi ¥ BOJIHBI.
MonekysnsipHast ¢u3uKa: mabopaTopHelid npaktukym / mog pen. M. Y. Kosamenko. — CII6.:
I'YAIL 2014 - 132 c.

3. A. B. Koneuisnios, E. H. Kommvkos, H. II. JlaBpoBckas, FO. A. HoBukosa, B. K.
[punuriko, I'. B. TepeltieHKo // DeKTpUUeCcTBO U MarHeTHU3M: jiab. pakTUKyM / Tiof, pef. A. B.
KomnpinbiioBa. — CI16.: T'YAII, 2021. — 103 c.

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

5. E. H. Kotnmkos, U. I1. KpektyHoBa, H. I1. JlaBpoBckas, FO.A. HoBukosa, A. H. TporvH
// BOJTHOBAS{ OIITUKA. JIabopaTtophsiii pakTukym. — CI16.: 'Y AIT, 2013. — 68 c.

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

[TpoxoskaeHre 1ab0paTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS B CTPOTOM COOTBETCTBUU C
yTBepK/IEHHbIM KaJleHJapHbIM TulaHoM. Ha kaxayro siabopaTopHyro paboTy OTBOAWTCS He
MeHee [IByX 3aHSITUH: T[epBOe TIOCBSIIEHO TPOBEJEHUI0 SKCIIepUMEHTa U I0/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allliTe IOATrOTOBJAeHHOro ordeta. OdopmieHue oTueTa
OCyIL[eCTBJ/IsIeTCsI 00yUaroMMCsi BO BHeayJUTOPHOe BpeMs.

Ilo Hauasa paboTel B 1abopaTopru 00ydarouMcsi HeoOXOAUMO TIPOUTH UHCTPYKTAX T10
TeXHUKe 0e30macHOCTH C obsi3aTenbHON (uKcalyedl AaHHOTO akta B BUJe TIOJIHCH
00yyaroIerocsi B COOTBETCTBYIOLI|EM JKypHaJie.

[omnyck K BBIMOJIHEHUIO SKCIIeEPUMEHTa OCYLIEeCTB/ISIeTCSl IpernojiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCS] TPOBEPKAa TOTOBHOCTH OO0yYaroIierocs,
BK/IFOYAIOL[asi 3HaHWe TeopeTHUeCKoi 0a3bl, MOHUMaHHWe 1iesiell KCC/iefloBaHUs], TPUHLIUIIOB
paboTbl M3MepUTe/bHBIX YCTAaHOBOK M METOJUKH TPOBe/IeHHs SKCreprMeHTa. [lomyueHHBIN
JIOTTyCK OTMeuaeTcs Mpero/iaBaTesieM B KypHase.

@uKcanMs  SKCIIepUMEHTA/IBHBIX  JIAaHHBIX  OCYLUEeCTBJ/ISIeTCS  UCK/IFOUYUTE/IbHO B
VH/MBU/lyalbHbIM NPOTOKO/ (Ha aucTe ¢popmaTta A4). BereHre KO/IEKTUBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJI1a OCYLeCTB/ISIeTCSl PYUKOM (IIapUKOBOM, KalTW/UIIPHOU WX
resieBoi). Vcronpb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO Z1J1s1 TIOCTPOeHHs rpa(UKoB
u cxeMm. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C NOCAeyHOIIUM [T0yYeHHeM ero MO ITUCH.

CtpykTypa 1 opma oTuéTta 0 abopaTopHoii pabote

[ToAroTOBNIEHHBIM OTUET MOJJ/IEKUT OYHOM 3alljUTe Ha C/e/yIOLIeM I10C/ie TPOBeJeHUs
SKCIIepUMeHTa /1abopaTOpHOM 3aHATHHM. KaK/blid OTUéT A0/DKeH B 00s3aTeslbHOM TOpsiiKe
CoJZieprKaThb C/IefyHoLye pasjesibl:

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

2. OnucaHue 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHAaIbHast
WY 3/1eKTprUYecKast cxeMa (0e3 feTanv3aliii BHellIHero Br/ia prubopoB).

3. PacuétHele (opMysbl. YKas3blBalOTCSI M HYMEpYIOTCSI BCe MaTeMaThyecKue
BBbIpa)KeHUsI, UCTIO/Ib3yeMblie /s 00paboTKK IMIMPUUYECKUX JIaHHBIX M3 MPOTOKOJIa M3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKue BBIBOJbI He INPUBOAATCA. DPOpMyJibl, UCIIO/Ib3yeMble s
BBIUMC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IEHUWM. B [JaHHOM pasjene NpUBOAATCS BCe
IMITMpUYEeCcKUe JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, IOJIyyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTcCsl CHCTeMaTH3MpOBaTh UX B
Bu/ie Tabaull ¢ coO/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 KaxkJoi paboueii hopmyie.

6. BbluncsieHre TOTpeIIHOCTel. YKa3biBalOTCs (OpMysbl il pacueTta abCOMIOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUUYeCKMX U C/IyUalHbIX TIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[TpuBoAATCS pe3yabTaThl U MPUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN [J11 NICKOMBIX Be/IMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWIMMETPOBOM Oymare WM C
WCII0/Tb30BaHMEM  CITELIMaTM3UPOBAHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoii Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObIThb TNPOHYMEPOBaH U
noanvcad. O6s3aTeTbHBIMU TPeOOBaHUSMU SIBJISTFOTCSI:

- TIOAMUCH ocel (C yKa3aHWeM eJJMHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

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

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

8. 3akmoueHre W BBIBO/BL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMyChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C Y4YéToM norpemHocTteid. OcylecTBiseTcs
CpaBHeHHe TIO/NlyUeHHBIX [JaHHBIX C TaOJMUHBIMU (CIIPAaBOYHBIMK) —3HAUEHUSIMH WU
TeOpeTUUeCKUMU pacueTamMy. [IpM HaauuMy 3HAUWUTENbHBIX PACXOXKEHWM TPUBOJUTCS
¢usrueckoe 060CHOBaHMe WX TPUUMH. EC/M pacyéThl MPOBOAWINMCH Pa3sHBIMU METO/IaMH,
HeoOXO/IUMO /IOTIO/THUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMH. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBIEHHOM 1€/l pabOTHI.

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHo pabote

Otuétr o nabopatopHOil paboTe rpefOCTaB/seTCsi B MUCbMEHHOM BH7e, 00si3aTesbHO
COTIPOBOJKZIAETCST  TIPOTOKOJIOM W3MEPEHWH, TIOANMCAHHBIM TIperojilaBaTesieM, a TaKxkKe
HarleyaTaHHBIM TUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHUH JOKeH Co/lepKaTh:

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

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npenopasare’is;

- CBOAHYIO  TaO/iWIly TeXHUUECKUX  XapaKTepUCTUK  HUCTO/b3yeMbIX  MpUOOpOB
(HaumeHOBaHWe, pabouMii /[Auana3oH, KjlacC TOUHOCTH, 1jeHa JesieHus, mpubopHas
MOTPeLIHOCTb);

- 3aduKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHUH;

- JIaTy TIPOBe/IEHUsS] SKCIIeEPUMEHTA U JIMYHbIe TTOAIMCH Tpero/iaBatesis U 00yJaroIerocs.
ITpoTokos 6e3 MOAMUCH TIperoiaBaTeisi MPU3HAETCsl He/leCTBUTeTbHBIM.

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

- HaUMEHOBaHWe AUCIWIIVHbI;

- TIO/THOe Ha3BaHWe U HOMep PabOThI B COOTBETCTBUH C yueOHO-MeTO[UUeCKHUM TI0COOHeM;

-  ®.U.O. npernogaBatensi 1 00yuarolerocs,

- HOMep yueOHOU TPYTIIbI;

JlaTy 3all{UThI.

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

B Xozie BBITIONIHEHUSI CaMOCTOSITE/TbHOM pabO0Thl, 0OyUarOI[UIICS BBIMOJIHSAET paboTy 1o
3a/IaHUI0 U TIPH METOJUUeCKOM DYKOBO/CTBe TIperoJaBaTesiss, HO 0e3 ero HermocpejCTBEHHOrO
yuacTHsl.

Iyt obyyarouuxcsi Mo 3a04yHOM (Gopme 0OyueHHsT BBITIOJIHEHWE KOHTPOJBHBIX paboT
SIBJISIETCSI 37IEMEHTOM TEKYIL[ero KOHTPOJISl YCIIeBaeMOCTH M CAMOCTOSITeTbHOM pabOoTHhI.



B mporjecce BbINO/IHEHHSI CaMOCTOSITe/IbHOM PaboThl y oOyuaroiierocsi popMupyeTcs
1jesiecoobpasHoe IIaHMpoBaHKe pabouero BpeMeHH, KOTOpOoe 103BOJIsieT eMy pa3BUBaTh YMeHUs
Y HaBbIKM B YCBOEHWM W CHCTeMaTH3alMu NpuoOpeTaeMbIX 3HaHWM, o0ecrieurBaeT BBICOKHIA
YPOBEHb YCIIEBa€MOCTH B T€puoj, OOyYeHHs, IIOMOTaeT IIOJYYUTh HABBIKK TIOBBIIEHUS
npo¢eCCHOHaIbHOIO YPOBHSI.

MeToauueCKUMU ~ MaTepvajiaMH,  HalpaB/SIOI[UMUA  CAMOCTOSITEJIbHYIO  paboTy
00yYaroIIMXCsl SIBIISTFOTCS:

- yueOHO-MEeTOAWYECKUI MaTepuast To AUCIUTUINHE;

- MeToJHMuecKHe yKa3aHWs IO BBITIOJTHEHHIO MTPaKTHUeCKnx pabor;

- MeToJWuecKHe yKa3aHWs 0 BBIOTHEHHIO Jab0paTOPHBIX paborT.

11.5. Meroauyeckde YykKa3aHus [jisi OOyuaroIMXCs T10 TPOXOXAEHUIO TeKYIero
KOHTPOJIsl yCIIeBaeMOCTH.

TekymMid KOHTPOJIb YCIIeBaeMOCTH TIpeJyCMaTpUBaeT KOHTPOJIb KayecTBa 3HaHWM
00yyJaroIyxcs, OCyIIeCTB/sieMblli B TeUeHHe CeMecTpa C IieJIbI0 OLIeHMBAHUSI X0Jja OCBOEHHS
JVICLIATI/IMHBI.

K ocHOBHBIM (hopMaM TeKyll[ero KOHTPOJIsE OTHOCATCS: yCTHBIM OMpOC Tperno/aBaTesieM
Ha JIeKIIMOHHBIX 3aHATUSX, TeCTHPOBaHWe, 3allldTa OTUYeTOB MO0 JabopaTOpHbIM paboTam.
MepornpusTrie TeKylero KOHTPOJISI IPU3HAETCS YCIElIHO IMPOWJEeHHbIM NpPY YCIOBUU CauM
oOyuaroIMMcsi Ha MOMEHT TIpOBejleHUsI TeKYI[ero KOHTpOJsi He MeHee 25% mabopaTOpHBIX
paboT, a Takke MPOXOXAeHWs TecTUpoBaHUs B cucreMe LMS T'YAII c olleHKOW He HIDKe
«YJIOBJIETBOPUTEIIBHO».

OOyuaroryecsi, MMelOIIye aKaJeMUUYecKyr0 3aZl0/DKeHHOCTb BC/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TIPUUYMHBI WKW HeYZOBJeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJISI, 00513aHbI IMKBU/IMPOBATh €€ B UaChl HA3HAUEHHBIX WH/IUBU/IYaIbHBIX KOHCYJ/IbTALIUH.

Pe3ysbTaThl TeKylero KOHTPOJISI YCIeBaeMOCTH CJ/Iy’KaT OCHOBOM /[JIsi [IOMycKa K
sk3aMeHy/auddepeHIMPOBaHHOMY 3aueTy 10 yueOHOW AWMCHUIUIMHE BO BpeMsi TPOXOXK/eHHUs
MPOMe)KYTOUHOM aTTecTal|uH.

11.6. MeTtoauueckue ykKasaHUs [Jisi 00yJarOLIUXCs 110 TIPOXOXKJEHUIO0 TIPOMEXKYTOUHOMN
aTTecTal1u.

[Mpome)xyTouHasi ~ aTTecTalus  OOydyawrIUMXCs  TpefyCMaTpUBaeT  OLleHHWBaHHUe
TIPOMEXXYTOUHBIX ¥ OKOHUATe/IbHBIX pe3y/bTaToB 00yueHus mo gucuuruimHe. OHa BKIIOUaeT B
cebs:

- 9K3aMeH — (opMa OLIEHKH 3HaHWM, TMOAyYeHHbIX OOYydJarolMMcsi B TIpoLjecce
M3yueHUs BCell AUCLIMIUIMHBI WM ee YaCTH, HaBbIKOB CaMOCTOSITe/IbHOW paboThl, criocobHOCTH
NIPUMEHSTh WX J/Is1 pelleHus] NPakTUUeCKWX 3a/ay. ODK3aMeH, KakK MpaBWio, MPOBOJAWUTCS B
Nepuo/i SK3aMeHallMOHHOW CecCMM W 3aBepLUaeTcsl aTTeCcTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOpOILLO», «y/I0B/I€TBOPUTEILHO», «HEY/I0B/1I€TBOPUTETHHON.

- guddepeHIMpOBaHHbIA 3ayeT — S3TO (oOpma OLIEHKM 3HaHWM, [10y4YeHHbIX
00yyJaroImyMcs TIpy U3y4eHUH IMCLUTUIAHBI, TIPY BBITIOIHEHWH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HayuHO-KCC/IeloBaTe/TbCKMX PabOT U MPOX0XK/A€HUU MPAKTHK C aTTeCTallMOHHOM OL|eHKOMN
«OTJIMUHO», «XOPOLLO», «YJOBJIETBOPUTE/ILHO», «HEYZ0B/IETBOPUTE/IEHO».

YcnoBust nonyuyeHUs JOMycKa K MPOXOXK/EHUIO0 IPOMEXKYTOUHOW aTTeCcTaly YKa3aHbl B
nyHkTe 11.6.2. nannon PIT/I.

11.6.1. bannpHO-perTUHrOBasi cUcTeMa ¥ (POpMUPOBaHKEe UTOTOBOM OLIEHKU.

PernameHT mnpoBefieHMs TeKyLero KOHTPOJIS, IIPOMEXKYTOUYHOM arTecTaliui |
OLIeHMBaHUsI 00YJaroLUXCsl PeryIMpyeTcs T0KaabHbIM HopMaTuBHbBIM akToM CMK 3.76 T'Y AT,
a Taxxke [TonoxxeHnem o MmozybHO-peltrHroBou cucreMe (MJJO I'YAII CMK 2.77).

MakcumanbHbld PeUTUHT TI0 gucuuriiHe «®Pu3uka» B cemecTtpe coctaBmser 100
0anoB, U3 KOTOPBIX:



- MakcuManbHas cymMMma 3a paboTy B cemecTpe (TeKymuii KOHTposb) — 70 OanioB
(pacripesienieHre 6asyioB 10 BUJaM yueOHOM JiesiTe/TbHOCTH omnucaHo B Tabi. 20);
- MakKCHMaJIbHbIM 0asu1 Ha IPOMEXKyTOUHOM arTectauyu — 30 6anios.

Tabymja 20 — PacripeienieHre 6a/iioB TEKYII[ero KOHTPOJIS

No Bug yueOHOI esTeTbHOCTH MakcuManbHbIHN Oat
1 | JlabopaTopHbie paboThbI 40
2 | [IpakTHUeckure pabOThI 20
3 | TectupoBanue B cucreme LMS I'YAII 10
Wroro: 70

11.6.2. YcoBus fonycka K MPOMeXyTOYHOM aTTeCTalj|u.

Ob6s13aTeTbHBIM YCIOBHEM /IS TIOJIyUeHUsl IOMycKa K 3k3ameHy/anuddepeHLIDOBaHHOMY
3auéTy SIB/ISIETCSl yCIIelliHas c/jlaua He MeHee 75% /aboOpaTOPHBIX U MPaKTHUECKUX paboT, a
TaK)Ke TIPOXOXKJeHue TeCcTUpoBaHusg B cucteme LMS T'YAII c oOlleHKOM He HIKe
«y[IOBJIETBOPUTE/ILHO». JIWIla, He BBINOJHUBIIME [aHHble YCJIOBMS, He J[OIyCKalTCsI K
MPOMEXXYTOUHOM aTTeCcTald W CUYMTAIOTCS MMEHIIMMU  aKaJeMUUYecKyr 3a/l0/DKEeHHOCTD,
KOTOPYI0 HeOOXOAMMO yCTPaHUTh B YCTaHOB/IeHHbIe Kadepoii CPOKH.

17151 Ioy4eHusi UTOTOBOM OLIeHKHU «X0polio» Ui «OTauuHo» obyydaroluiics 06s13aH:

- BBINOJHUTSE ¥ 3aUTUTL 100% 1ab0paTOpPHBIX U MPaKTHUeCKUX pabor;
- Habpatb He MeHee 5 6a/uioB (M3 10) 3a 3/1IeKTPOHHOE TeCTHUpPOBaHHe B cuctemMe LMS
I'YAIL

[lpy HeBLIMIOTHEHUM XOTs1 ObI OHOTO M3 JaHHBIX YCIOBUM MaKCHMaJbHasi UTOrOBast
OL|eHKa, HEe3aBHCHMMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nr¢depeHIPOBaHHOM 3auéTte, He
MOJKeT IPeBbILIaTh «Y JOBI€TBOPUTE/ILHOY.

OK3aMeHalMOHHBI OWIeT BK/IIOUaeT /iBa TeOPeTHUeCKMX BoOMpoca (OLeHWBAOTCS
MakcumyM B 10 6asiioB Kak/bli) ¥ OAHY pacuéTHyIO 3ajauy (OLieHHWBaeTcs MakcumyM B 10
6anoB). WToroBasi orjeHKa 1o AUCLAIUTMHE (HOPMHUPYETCs TyTéM CyMMHPOBAHUSI CEMeCTPOBBIX
¥ 9K3aMeHallMOHHBIX 0a/l/loB C TOC/AeAyIOIIMM TepeBO/IOM B aKaZleMUYeCcKylo LIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsure 21:

Tabmuua 21 — I1lkasia mepeBo/ja UTOTOBOM CYMMBbI 6asjioB B OLIEHKY

WTorosasi cymma 6asiioB Ouenka
85—100 «OtnuuHo» (5)
70 — 84 «Xopomio» (4)
55-69 «Y 0B/IeTBOPUTENBHOY (3)
MeHee 55 «HeynoBnersoputenbHO» (2)
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