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AHHOTaIus

HOucturuivHa «®Pu3rKa» BXOAUT B 00pa30oBaTeIbHYIO IMPOrpaMMYy BhICIIIETO 00pa30BaHUs
— TmporpaMmy 0OakajaBpuiaTa [0 HampaB/IeHWIO TIOATOTOBKWM/ —crienyanbHocTH  27.03.01
«CTaHjapTr3alys ¥ MeTPOJIoTHsi» HarpaB/eHHOCTH/crieljuanu3auuu «LludpoBasi MmeTposiorusi u
CTaHZapTU3aLMs». [IucLuuIuiMHa peanu3yercs Kadeapoid «Ne3».

HOuctunivHa HallesieHa Ha (pOpMUpOBaHMe Y BbIMTyCKHMKA CeYIOLIMX KOMIeTeHLIUN:

YK-2 «CriocobeH oripefiesiiTb KPyT 3aZlau B paMKaX MOCTaB/IeHHOM Lie/li U BbIOUpATh
OTTUMaJTbHBIE CTIOCOOBI WX peIleHUs], UCXOZs U3 AeHCTBYIOIIMX MPAaBOBBIX HOPM, WUMEIOIIUXCS
pecypCcoB ¥ OTpaHUYeHU»

OITK-1 «CriocobeH aHaM3HUPOBaTh 3a/[auM MpodeCcCHOHaTBLHOM eaTeTbHOCTH Ha OCHOBE
T0JI0)KEeHWH, 3aKOHOB U MeTO/IOB B 00/1aCTH eCTeCTBEHHBIX HayK U MaTeMaTUKH»

OIIK-2 «CriocobeHn ¢opmynrpoBath 3alaudl TpodecCHOHaNTbHON /IeATeIbHOCTH Ha
OCHOBe 3HaHUM MPOQUIbHBIX pa3/e/ioB MaTeMaTHYeCKUX U eCTeCTBeHHO-HayUYHbIX AUCLIUTIIUH»

OIIK-7 «CrocobeH OCYIIeCTBISATh TMOCTAaHOBKY U BBLITIOJTHEHSITh JKCIIEPUMEHTHI 10
TIPOBEPKe KOPPEKTHOCTH U 3(¢eKTUBHOCTH HAayuyHO OOOCHOBAaHHBIX pellleHHd B 0071acTu
CTaHZAPTU3ALUY U METPOJIOTHYEeCKOTO 00ecrieueHus»

Cojep>kaHe IMCIMIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C MpobieMamu
obrrier Gu3uKY.

[periofjaBaHyie JUCLIMIUIMHBI TIpeJlyCMaTpvBaeT cjeAytomye ¢(opMbl OpraHu3aluu
yueOHOr0 mpotiecca: JieKI[uH, jabopaTopHble pabOThI, MPaKTHUECKHe 3aHSATHs, CAMOCTOSITe/IbHAsK
paboTa oOyuaroIrierocs.

[TporpaMMoil [WCLMIUIMHBI TPeAYyCMOTPEHbI Crefyrole BUbl KOHTPOJS: TeKYyL[Ui
KOHTPOJIb YCTIeBaeMOCTH, POMeXXyTOUHasi aTTecTaliysi B opme 3k3ameHa (1 — 3 cemectp).

OO611ast TPyZOEMKOCTb OCBOEHMSI JUCLMIIMHBI COCTaB/sieT 13 3aueTHBIX equHMLI, 468
4yacoB.

S3bIK 00yUeHHS 110 JUCLIUTUTHE «DYCCKU»



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

Tabsmija 1 — [MepeueHb KOMIIETEHLIWIA ¥ UHANKATOPOB UX IOCTVKEHUS

Kozgu
Kareropus (rpymma) Ko/ 1 HaumMeHOBaHWe UHWKATOpa
HauMeHOBaHUe
KOMIIeTeHLIUU JIOCTYD>KEHUsT KOMITeTeHL[UN
KOMIIeTeHLIUU
YK-2.3.1 3HaTh BH/IbI PECYPCOB U
OrpaHUYeHUst IJis1 pelleHust
YK-2 Crniocoben P ATA P
S — MOCTaB/IeHHbBIX 3a/jau
beA Py YK-2.Y.1 ymeTs IpOBOUTE aHa/IU3
3a/ja4 B paMKax o
o 10CTaB/IeHHOW Lie/iv U (P OpPMYyIUPOBATh
M10CTaBJ/IEHHOU Lie/!
3a/1aud, KOTOpble HeOOXOAMMO PelIUTh
Y BBIOMpATh
JI71s1 ee IOCTVDKEeHUs
onTUMasbHble
YHuBepcanbHbIe YK-2.Y.3 ymeTs BblABUTaTh
Croco0bI UX . .
KOMITeTeHLIUU anbTepHAaTUBHbIE BADUAHTHI [IeHCTBUI C
peleHusi, UCXOAs U3
o 1]eJIbI0 BbIOOpA ONTUMAIbHBIX CITIOCOO0B
JIeHCTBYIOLLIUX
pellieHus 3aja4y, B TOM YMCJIe C IOMOLLIbIO
MPaBOBBIX HOPM,
LU(PPOBBIX CPe/ICTB
HMMeIOLIUXCS
CCVDCOB I YK-2.B.2 BnajeTb HaBbIKaMy BbIOOpa
pecyp N ONTUMAJILHOTO criocoba pelieHust 3a/1au C
OrpaHUYeHUM

y4eTOM UMEIOIIUXCsl YCI0BUM, peCypCcoB
1 OrpaHUYeHun

OITK-1 Criocoben
aHA/TU3UPOBATh
3a/1aun
ripoecCcroHaTLHOM
JleATe/TbHOCTH Ha
OCHOBE TIOJIOKEHMUIA,
3aKOHOB M METO/IOB
B 00/1aCTH
€CTeCTBeHHbIX HayK
Y MaTeMaTHUK1

OIIK-1.3.1 3HaTh OCHOBHBIE MOJIOYKEHHS],
3aKOHbI U METO/bl eCTECTBEHHBIX HaYK U
MaTeMaTHKU

O61mernpodeccroOHATLHBI
€ KOMITEeTEeHI[UH

O61merpodeccroOHATBLHEI
€ KOMITEeTEeHI[UH

OTIIK-2 CniocobeH
¢hopmynrpoBathb
3a7lauun
ripoeccroHaTBLHOM
JlesiITeTbHOCTH Ha
OCHOBe 3HaHUM
MPOGUIBHBIX

OIIK-2.3.1 3HaTh npoduIbHbIe pa3/esibl
MaTeMaTUYeCKUX U eCTeCTBEHHO-HayYHbIX
JVCLIATITUH




pasjienoB
MaTeMaTUYeCKUX 1
€CTeCTBeHHO-
Hay4HBIX
JACITUTIAH
OIIK-7 CnocobeH
OCYILIeCTBJISITh
MOCTAaHOBKY U
BBITIO/THEHATh
9KCIIePUMEHTBI 110
TIPOBEpKe
KOPPEKTHOCTH U

3¢ dheKTUBHOCTU
Hay4HO
000CHOBAaHHBIX
pelieHui B o61acTr
CTaHZAPTHU3ALUU U
METPOJIOTHUECKOT0
obecrieueHus

OIIK-7.3.1 3HaTb MeTO/bI
MOZIe/IMPOBaHus U aHa/13a
5KCIIepUMEeHTaIbHbIX UCC/1eJ0BaHUMN

O61erpodeccroHATLHBI
€ KOMITEeTEeHI[UH

2. Mecto gucuurimHel B cTpykrype OI1
OucuuruiiHa MokeT 0a3MpOBaThCS Ha 3HAHUSX, paHee TIPUOOpPeTeHHBbIX 00yUYarOIIMUCS
MPU U3y4YeHUU CJIe[[yIOLUX AUCLUATLIAH:
- «Maremartrka. AHaIUTAYeCKas TeOMeTDHs U JIMHeHas anrebpay,
- «Marematvka. MaTeMaTUYeCKHW aHaIU3»,
- «Matemaruka. Teopusi BeDOATHOCTeM U MaTeMaThyecKasi CTaTUCTUKA».
3HaHUsl, MOJyUYeHHble MPU HW3yYeHWM MaTepuasiia JaHHOW [UCLIMIUIMHBI, UMEHT Kak
CaMOCTOSITeJTbHOe 3HaueHue, Tak U MCI0JIb3YOTCS TIPU U3YUYeHUU [IPYTUX AUCLIUTLIVH:
-  «DNeKTPOTEeXHUKA,
- «MaTtepuanoBeJieHUE»,
- «DJIeKTDOHUKA».

3. OObeM U TPYA0EMKOCTh JTUCIUITTHHbI
HanHbie 06 o0iieM oObeMe AWCLUIUIMHBI, TPYJOEMKOCTU OT/e/NbHBIX BUOB yueOHOM
paboThI 10 JUCLIUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0EMKOCTH 10 CeMeCTpaM) Tpe/iCTaB/IeHbI B
Tabmiie 2.
Tabmwmia 2 — O6beM M TPYI0EMKOCTh IUCIUITTUHbI

. Tpy10eMKOCTE 110 CeMeCTpam
Buz yue6HOM paboThbI Bcero Il)\i; 1 No2 NES
1 2 3 4 5
O6was mpyooémkocmb OUCYun/JIuHbl, 13/ 468 6/ 216 3/ 108 4/ 144
3E/ (4ac)
H3 HUX yacoe npakmuueckoll N0020MoeKu
AyoumopHble 3aHsimus1, BCero yac. 48 16 16 16
B TOM UHCJIE:
nekuyu (J1), (gac) 24 8 8 8
nipakTuueckue 3angarus (I13), (vac) 12 4 4 4
naboparopHele paboTsi (JIP), (dac) 12 4 4 4
KypcoBo# npoekT (pabota) (KII, KP), (uac)
3K3aMeH, (uJac) 27 9 9 9
CamocmosmeabHas paboma, Bcero (4ac) 393 191 83 119
Buo npomedcymouHoli ammecmayuu: 3aueT, IK3., IK3. IK3. IK3.




JK3.,

mubd. 3auet, sk3ameH (3auet, Judd. 3au, Ik3.) K3

4. CopeprkaHve JUCLUTITIUHBI
4.1. PacrnpegeneHue TpyJ0eMKOCTU JUCLIMIIMHBI IO pa3/iesiaM v BUJaM 3aHATUM.
Pa3zenbl, TeMbl JUCLUTUIMHBI U UX TPYI0EMKOCTb MpHBeJeHbI B Tabuiie 3.
Tabsuiia 3 — Pa3jiesibl, TeMbl AUCHUATIIMHBI, X TPYA0E€MKOCTh

Jlexuuu | II3 | JIP | KI/KP| CP

Pa3pensl, TeMbl AUCLIMIIIMHBI (uac) | (uac)|(uac)| (wac) | (uac)

Cemectp 1

Pa3pen 1. ®u3nyecKue 0CHOBbI MeXaHUKH.
Tema 1.1. Dy1eMeHTBI KUHEMAaTHUKHU.
Tema 1.2. [luHamMyKa MaTepruaJbHOU TOUKH U
TMOCTYTIATe/IbHOTO /IBI)KEHHST abCOTFOTHO TBEPZAOTO
Tea.
Tema 1.3. 3aKOHBI COXpaHeHUs B MeXaHUKe.
Tema 1.4. [lunamuKa BpaljaTe/IbHOI'O ABWKEeHUs
abCoFOTHO TBEpPAOTO Tesa.
Tema 1.5. TaroreHue. D1eMeHTbI TeOPUH I10JIS.
Tema 1.6. PensiTUBHUCTCKasi MexaHUKa.

Pa3pen 2. KosiebaHusi 1 BOJTHBI.
Tema 2.1. 'apmoHUUeckre KonebaHusl.
Tema 2.2. 3aryxarorjue KosiebaHws.
Tema 2.3. BoiHY>KeHHbIe KoreOaHusl. 3 1 1 64
Tema 2.4. Y1ipyrue BOJIHBI.
Tema 2.5. TIpumeHeHue HU3UKK KoeOaHU U BOJTH B
TeXHUKe.

Pa3zgen 3. OcHOBBI MOJIeKY/IAPHOU (PU3UKH U
TepMO/JUHAMMKH.
Tema 3.1. MonekynsipHO-KUHETHYeCKasi TeOpust
W/ieanbHbIX ra3oB.
Tema 3.2. OCHOBBI TEpMOAUHAMUKU.
Tema 3.3. PeanbHble rasol.
Tema 3.4. [IpyMeHeHMe MOJIEKY/ISIPHON (HDU3UKU U
TePMOJUHAMUKU B TEXHUKE.

Ntoro B cemectpe: 8 4 4 191

Cemecrtp 2

Pa3pen 4. dnekTpocTaTHKa M 3aKOHBI ITIOCTOAHHOI'0
TOKa.
Tema 4.1. DyieKTpruueckoe 1oJie B BaKyyMe.
Tema 4.2. DyieKTpruecKoe IoJie B [U3/1eKTPUKaXx. 3 2 2 28
Tema 4.3. [IpOBOJHYKM B 3/1IEKTPOCTaTUUECKOM I10JI€.
Tema 4.4. DHeprus 371eKTpUUeCKOro MoJisl.
Tema 4.5. [ToCTOSIHHBIN 371€eKTPUYECKUM TOK.




Pa3pgen 5. MarHerusm.
Tema 5.1. MarauTHoe I10j1e B BaKyyMe.
Tema 5.2. DyieKTpOMarHuTHast UHAYKLS.
Tema 5.3. MarauTHoe I1071e B BelljeCcTBe.
Tema 5.4. OcHOBBI Teoprr MakcBesuia s
3/1eKTPOMAarHUTHOT O T10JIsl. DJIEKTPOMarHUTHbIEe BOJIHBI.
Tema 5.5. [IprimeHeHVe MarHeTU3Ma B TEXHUKE.

28

Pazpgen 6. OnTHKa.
Tema 6.1. InTepdepeHius cBeta
Tema 6.2. ludpakius ceera.
Tema 6.3. BzaumogencTeue 3/1eKTpOMarHUTHBIX BOJIH C
BelLL[eCTBOM.
Tema 6.4. [Tonsipusanus ceeta.
Tema 6.5. [IpyuMeHeHMe ONTUKK B TEXHUKE.

27

Uroro B cemectpe:

83

Cemectp 3

Pa3pgen 7. KBanToBasi onTuka.
Tema 7.1. TeryioBoe v TFOMUHECLIEHTHOE U3J/ly4YeHue.
Tema 7.2. ®oTo3¢ddeKT u ero npuMeHeHue.
Tema 7.3. Dddexr KomnroHa.
Tema 7.4. EZUHCTBO KOPITYCKY/IIPHBIX Y BOJTHOBBIX
CBOMCTB 3/1IEKTPOMarHUTHOTO U3/Ty4YeHUs.
Tema 7.5. Ontrueckast TUPOMeTpPUS.

40

Pa3pen 8. DyiemeHTHI KBAaHTOBOM (PU3UKH aTOMOB,
MOJIeKYJ/I1 U TBep/bIX TeJl.
Tema 8.1. Teopust aroma Bozopoza 1o bopy.
Tema 8.2. KopmycKy/iipHO-BOJIHOBOM Ziya/ii3M CBOUCTB
BelllecTBa. BosHel e bporins.
Tema 8.3. CooTHOIIeHVe Heolpe/ie/IeHHOCTel
[etizeHbepra.
Tema 8.4. BonHoBasi GyHKLIMS U ee CTaTUCTUUECKUM
CMBICII.
Tema 8.5. Ob611iee ypaBHenue [lIpegunrepa. YpaBHeHHe
[IpeavHrepa AJisi CTaljMOHAPHBIX COCTOSIHUM.
Tewma 8.6. Perrenvie ypaBHenus Lllpeaunrepa asis
MPOCTHIX KBAHTOBBIX CUCTEM.
Tema 8.7. DnemMeHTbI COBpeMeHHOW (PH3UKHU aTOMOB U
MOJIEKYJI.

40

Pa3pen 9. ®u3uka aToMHOro0 siipa.
Tema 9.1. CBoiicTBa aTOMHBIX sifiep.
Tema 9.2. PaiioakTHBHBIN pacriaf,.
Tema 9.3. flnepHble peakiuy.

Tema 9.4. DyieMeHTapHbIe YaCTHULIBI.

39

WToro B cemecTpe:

119

HNtoro

24

12

12

393




[lpakTuyeckass TOATOTOBKA 3aK/HOUaeTcss B  HENOCPeJCTBEHHOM  BBbINOJHEHHUH
o0yyarIMMUCS ~ OTpeJieJieHHbIX  TPYJOBbIX  (YHKLMH,  CBsi3aHHbIX C  Oy;yiei
npodecCUOHaIbHOM [1esITeTbHOCTBIO.

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

Tabnwiia 4 — Coziep>kaHue pa3zie/ioB U TeM JIEKLIMOHHOTO 1UK/IA
Howmep paszena Ha3BaHue 1 cofiep;kaHue pa3/iesioB U TeM JIeKLIMOHHbBIX 3aHSITUM

®du3nuecKue 0CHOBbI MeXaHUKHU.

Tema 1.1. DnemeHmbl KuHemamuku. Mopenu B MexaHuke. Cucrema
orcyeta. KuHeMaTHuKa /BW)KeHHs1 MaTepyanbHOM TOukKu. OCHOBHas 3ajjaua
KVHEeMaTUK/A MaTepuaJbHOM TOYKM. TpaekTopus, AJMHA IIyTH, BEKTOP
nepemerrieHusi. Ckopocte. [locTynaresnsHOe M BpalljaTeslbHOE [BMKEHHE.
YckopeHue u ero cocrasstone. HopMmanbHOe 1 KacaTellbHOe YCKOPEeHMUS.
YrioBasi CKOpPOCTb U yrjoBoe yckopeHue. CBsi3b JIMHEMHBIX M YTJIOBBIX
Be/IMUVH TIPY BpalllaTe/IbHOM JIBHKEHUU.

Tema 1.2. [luHamuka MamepuanbHOU MOUKU U NOCMynameabHO20
osuwiceHust abconromHo meépoo2o mend. OCHOBHbIE TIOHATHUS TUHAMUKU:
Macca, UMITy/IbC Tena, cuna. I[lepBeii 3akoH HbroToHa. VHepirmanbHble
cucteMbl oTcuéta. Bropor 3akoH HeroroHa. Tperuit 3akoH HreroToHa.
[IpuHuun otHocutesnbHOCTU [amuess. Cusbl:  yripyrve CWjbl, CUJIbI
TpeHus. [IpakTueckoe npuMeHeHue 3aKOHOB HbroToHa. OCHOBHas 3a/jaua
JVUHAMUKWA MaTepuaibHOW TOuKd. [loHsiTMe abCoOMIOTHO TBEPZOrO Tesa.
Lentp macc. Cucrema LieHTpa MacC. YpaBHeHUe [BWKeHUs Teja
repeMeHHOM MacChl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 mexaHuke. CoOXpaHSIOLMeCcs BeJIMUMHBI.
Kunetnueckass  sHeprus. MexaHuueckasi pabota U MOILJHOCTb.
KoHcepBaTtvBHBIE  CWIbl. 3aMKHYTble M He3aMKHYTble  CHCTEMBI.
[ToTeH1anbHas Heprust BO BHelIHeM I1osie cv/l. [loTeHManbHas SHeprus
Pa3pen 1. B3auMoziencTBud. CBA3b MeKJy TOTeHJMaJbHOU SHepruer U I0JeM
KOHCEPBATHMBHBIX CWI. 3aKOH COXpaHeHUsi MeXaHUUeCKOM >SHEepruM.
OHeprust yrnpyroil gedopmMaiy. YC/IOBUSI DPaBHOBECUS MeXaHUUYeCKOW
CUCTeMbl. 3aKOH COXpaHeHus1 uMITy/bca. CoyapeHue [ByX Tell.

MomeHT cuibl ¥ MOMEHT UMITy/bCa. YpaBHEHWe MOMEHTOB. 3aKOH
COXpaHeHUs] MOMeHTa WMIIy/Jbca. MOMeHT uMIly/JbCa TBEpAOro Tesa
OTHOCUTE/IbHO HeIO/IBU)KHOU OCH.

Tema 1.4. /JluHamuka epawjamenbHo20 O08UXCEeHUsT abCoMOMHO meepoo2o
mena.  MowmeHnT  uHepumu.  OCHOBHOe  ypaBHeHHWe  JIMHaMUKU
BpalljaTe/JIbHOrO [BY)KEHUs TBepAoro Tesna. KuHeThueckass 3SHeprus
BpalLjaroLL[erocsl TBePAOro TeJa.

Tema 1.5. TaecomeHue. SnemeHmbl meopuu nossi. 3akoHbl Keriepa. 3akoH
BCceMUpHOro TtaroreHusa. Cuna Tsbkecthu M Bec. Hesecomocts. Ilose
TSITOTEHHUs1 U ero HarpsbKeHHOCThb. Paborta B mosie TsaroteHusi. [loTeHuan
nosii tAroreHus. Kocmmueckwe ckopoctu. HenHepranbHble CHCTEMBI
orcueta. CHUJIbI UHEPLIUH.

Tema 1.6. Peasmusucmckasa mexaHukd. ITocTynarel crieliianbHOW TeOpyr
OTHOCUTE/IbHOCTU. JIOpPEeHL|0BO COKpallleHHWe J[JIMHBI CTep)KHS. OCHOBBI
DeJIITUBUCTCKOM  MeXaHUKW.  VIHTepBas, ero  WMHBapUaHTHOCTH.
PenstuBuctckuii  umnyabc. OCHOBHOE ypaBHEHHE DeJIITUBUCTCKOU
JuHaMHUKU. KurHeTnueckas 5Heprusi peITUBUCTCKOM dYacTuipbl. CB3b
Macchl ¥ 3Hepruu. CBsi3b MeXX/ly SHeprvel 1 UMIyabCOM YaCTHULIbI.




Paznen 2.

Kosie6aHust 1 BO/THBL.

Tema 2.1. I'apmoHuuecKue KonebaHusi. XapaKTepPUCTUKU TapMOHUYECKUX
KosiebaHnid. MexaHHUecKre TapMOHHYecKue KosiebaHus. ["apMoHMYeCKuit
ocLsiTOp. TIpy>KUHHBIM, (GU3UUeCKUd U MaTeMaTUYeCKUd MasiTHUKU.
CB00O0/1HBIE TADMOHUUECKHE KOjie0aHUsI B KOie0aTe/TbHOM KOHTYPe.

Tema 2.2. 3amyxarwowue KonebaHus. CroxkeHHMe TrapMOHHYECKUX
KosiebaHMM OJHOTO HarpaB/eHHWs] W OJWHAKOBOW uacTOThL. bBueHwus.
CrnoxxeHre B3aMMHO TepreHANKY/ISPHBIX Kosiebanuii. JuddepeHiuansHoe
ypaBHeHHe CBOOOZHBIX 3aTyXarOL[MX Kojie0aHUi U ero perieHue.

Tema 2.3. BbiHyscOeHHble KonebaHusi. AMIIUTYAa U ¢a3a BbIHY>KJEHHbIX
Kosiebanuii. Pe3oHaHc. [JuddepeHrviaibHOe ypaBHEHUWE BbIHYXK/IE€HHBIX
KosiebaHUT U ero pelleHWe. BosHoOBble Tiporiecchbl. IIpojosibHBIE U
TIoTepeyvHble BOJIHBI.

Tema 2.4. Ynpyeue 8oaHbl. YpaBHeHue Oeryimeil BoJHBL @a3oBasi
ckopocTb. BonHoBoe ypaBHeHMe. I'pymmoBasi ckopocTk. VHTepdepeHLys
BosIH. CTOsiuMe BO/HBI. 3BYKOBble BOJHBL. JQdeKkT [lomniepa B aKyCTHKe.
YnbTpasByK U ero nprMeHeHue.

Tema 2.5. IpumeHeHue ¢pusuxku Konebauutl u 6oAH 8 mexHuke. IIpuMepsl
nIpUMeHeHus1 GU3KUKK K0J1e0aHUH U BOJIH B TEXHUKE.

Paznen 3.

OcHOBBI MOJIEKY/IAPHOM (DU3UKHU U TePMOJMHAMHUKH.

Tema 3.1. MonekynspHo-KUHemMu4eckass meopusi UOeanbHbIX 2a308.
CraTUCTUUECKUM W TepMOJWHaMUYeCKUl MeTofbl. OTMNbITHbIe 3aKOHbI
yjeanbHOro rasa. YpaBHeHue KiianelipoHa—MeHgeneeBa. OCHOBHOe
ypaBHeHHEe MOJIEKY/ISIPHO-KUHETHYECKOW TeOpuu UjeanbHbIX ra3oB. 3aKOH
MakcBesia 0 pacnpeZiesieHy MOJIEKYJ/T WJealbHOIo ras3a 1o CKOpOCTSM U
SHeprusiM  TeIoBOro  JBWkeHusi.  bapomerpuueckass  QopmyJa.
Pacnipegenenvie bonbipmaHa. CpefHee UMC/IO CTOMKHOBEHWW W CpeJHsS
JvHa  cBobogHOro rmpobera  Mosiekysl.  OmbITHOe  00OCHOBaHHe
MOJIEKY/IIPHO-KUHETUYEeCKOU TeOpUH. SABnenus repeHoca B
TepMO/JIHAMUUYECKMX HepaBHOBECHBIX CUCTeMaX. Bakyym U MeTozbl ero
nosiyueHusi. CBOMCTBA y/bTpapa3pekeHHbIX ra3oB.

Tema 3.2. OcHo8bl mepmoOuHamuku. Yuciao crereHer CBOOOBI
MOJIeKy/Ibl. 3aKOH PaBHOMEpPHOI'O pacIipe/ie/ieHUsi SHepPruy M0 CTereHsM
cBoboapl Mosekysn. IlepBoe Hauaso TepMmoAuHamMHWKH. Pabora rasza mpu
u3MeHeHnn ero obwema. TeroemkocTb. [IpumeHeHMe TiepBOro Hayasa
TePMOJIMHAMUKU K M30mporieccam. AznrabaTHbiii riporjecc. [TosuTpOmHbIM
nporiecc. OOpaTviMble W HeoOpaTHMble TIpoIiecchl. KpyroBod mporjecc.
OHTpOMUs, ee CTaTUCTUUECKOE TOJKOBAaHUE U CBS3b C TEPMOJMHAMUUECKON
BEepPOATHOCTHIO. BTOpoe Hauano TepMoAMHaMUKU. TeroBble ABUratenu U
xosoavabHble MaluHbl. Lukin KapHo v ero KIT/ ais vgeanbHOTO rasa.
Tema 3.3. PeanbHble 2a3bl. Cwibl U TOTeHLUaAbHasg JSHeprus
Me)KMOJIEKYJISIDHOTO ~ B3aMMOJIEMCTBUsL. YpaBHeHWe Ban-gep-Baanbca.
N3otepmbl BaH-ziep-Baanbca v ux aHanus. BHyTpeHHss 3Heprus
peanbHOro rasza. ddext >xoyns-TomcoHa. CKmkeHue Ta30B.

Tema 3.4. IlpumeHeHue MOAeKYASIPHOU (PU3UKU U MEPMOOUHAMUKU 8
MmexHUKe.

Paznen 4.

JJIEKTPOCTAaTUKA U 3aKOHBI IOCTOSTHHOI'0 TOKaA.

Tema 4.1. Onekmpuueckoe nojse 8 8akyyme. 3aKOH COXpaHeHMs
JIeKTpUUecKoro 3apsifa. 3akoH KysioHa. OjieKTpocTaTuyeckoe ToJe.
HarpspkeHHOCTB  37eKTpocTaThueckoro Tmosid. IIpyHomn cyneprnosunumn
snekrpocratuyeckux nosier. [lonme pumnona. Teopema TI'aycca pnd
37IeKTPOCTaTUYeCcKoro rnosis B Bakyyme. [IpuMeHeHue Teopemsl ['aycca K




pacueTy HEKOTOPBIX 3/1€KTPOCTAaTUUECKUX T0Jel B BakyyMme. LIupKynsims
BEKTOpPa HAaMNpSHKEHHOCTH  3JIeKTPOCTaTHUYeCcKoro mnosd. [loTeHuman
371eKTPOCTaThuecKoro rnossi. HanpsokeHHOCTh Kak rpaZiMeHT MOTeHLraa.
OKBUMOTEHL[MA/IbHbIE TTOBEPXHOCTU. BbIuMC/ieHWe pa3HOCTH MOTeHLMai0B
0 HANPsPKEeHHOCTH TOJISI.

Tema 4.2. Dnekmpuyeckoe nosne 8 OusjneKmpukax. THUIIbI AN3/IeKTPUKOB.
[Tonsipusanus gusiekTpuKoB. [TonsgpuzoBaHHOCTE. HanpsykeHHOCTE T0/15 B
IU3JIeKTpUKe.  JDJieKTpuuyeckoe cmengeHve. Teopema [T'aycca pans
3/71eKTPOCTaTAUYEeCKOro T0JI B AU3J/IEKTPHKe. Y CJIOBUSI Ha TPaHULIe paszena
JIBYX JV3NIEKTPUUECKUX Cpef,.

Tema 4.3. TIpogoOHUKU 8 31eKmpocmamuyeckom nose. DNeKTPOeMKOCTb
yeJVHEeHHOro TpoBOAHMKA. KoHAeHCcaTOpbl. DHEPrusi CUCTeMbl 3apsioB,
yeMHEeHHOT0 TPOBOJHMKA U KOH/IeHCaTopa.

Tema 4.4. DHepeusi 31eKmMpu4ecko20 nojs. DNeKTPUdeCKui TOK, CUlIa U
MJIOTHOCTb TOKAa. CTOpOHHME CU/bL. JJEKTPOABWKYyIlasg Cuia |
HarpsbKeHue.

Tema 4.5. IlocmosHHblli  31ekmpuueckuli mok. 3akoH Owa.
ComnpoTHBieHHe TIPOBOAHUKOB. PaboTa ¥ MOII[HOCTh TOKA. 3aKoH [[Koyis-
Jlenia. 3akoH Owma i1 HeoJHOPOAHOro yyactka UOernud. [IpaBuia
Kupxroda /7151 pa3BeTB/IeHHBIX LIeTTei.

Pa3pen 5.

MarseTusm.

Tema b5.1. MaeHumHoe nose 8 6akyyme. MarHuTHoe T1I0Jlé U €ro
XapakTepucTuku. 3akoH buo-Casapa-J/larviaca v ero ImpuMeHeHHe K
pacueTy  MarHMTHOro Tiofisi. 3akoH Awmrmepa. BsaumopeiicTBue
rapasule/ibHbIX TOKOB. MarHutHasi MOCTOsIHHAasA. ENUHUMIBI MarHUTHOU
VHAYKIMM M HalpsyKeHHOCTM MAarHUTHOro Iosiss. MarHuTHoe 1iose
JBYDKYLLErocst 3apsza. /leldicTBMe MarHWTHOIO IO/ Ha ABWKYLIMKCS
3apsf. [BrwKeHUe 3apsDKeHHbBIX YaCTHL] B MarHUTHOM I10j1e. Y CKOpUTeIn
3apspkeHHbIX yactul. Oddekt Xomma. Lupkynsius Bekropa B
MarHuUTHOI'O I0JIg B BaKyyMme. MarHuTHble T0JIs1 COJIEHOMZA M TOPOMZA.
[ToTok BekTOpa MarHUTHOW WHAYKUWU. Teopema ['aycca gns mons B.
PaboTa 1o mepemeliieHHI0 TMPOBO/IHMKA U KOHTypa C TOKOM B MarHUTHOM
rosie.

Tema 5.2. DnekmpomazHumHass UHOYKyusi. SIBleHUe 3/IeKTPOMarHUTHOU
vHAyKuK (onbiTel Papazes). 3akoH dapajess U ero BbIBOJ M3 3aKOHA
COXpaHeHUsl SHepruu. BpaieHue pamMKu B MarHWTHOM Iiosie. BuxpeBssbie
TOKU (TOKM DPyko). UHAYKTHBHOCTH KOHTypa. CamonHAyKLMA. TOKM Npu
pa3MbIKaHUM U 3aMblKaHUU Lienu. B3anmHas unaykuus. Tpancdopmartopsl.
OHeprusi MarHATHOTO T0JIA.

Tema 5.3. MacHumHoe none 6 e6eujecmge. MarHuTHble MOMEHTHI
3/IEKTPOHOB M aTtoMoB. [lua- u mnapamarHeTusMm. HamarHu4eHHOCTH.
MarnuTHoe mojile B BellleCTBe. Y(C/JIOBUS Ha TIpaHHUlle pasjesa [BYX
MarHeTHKOB. deppoMarHeTMKM M KX  CBOMCTBa. ITpupoga
(heppomarHeTr3ma.

Tema 5.4. OcHosbl meopuu Makceenna 04 31eKMPOMASHUMHO20 NOJS.
D/eKmpomazHumHble 80/Hbl. BuxpeBoe 3syekTpuueckoe rmoje. Tok
CMellleHUsl. YpaBHeHUs MakcBeia [/ 3/71€KTPOMarHUTHOIO — TIOJISL.
OKCrnepyuMeHTa/lbHOe ToJIyyeHue 3/71eKTPOMAarHUTHBIX BOJIH.
IuddepeHuanbHoe ypaBHeHHe 37€KTPOMarHMTHOM BOJIHBI. OHeprusi u
VIMITYJIbC 3/IeKTPOMarHUTHOM BOJIHBI. V3/1yueHre AUTIONS.

Tema 5.5. IlpumeHeHue wmazHemu3ma 6 mexHuke. IlpuMeHeHue
3/71eKTPOMAarHMTHBIX BOJIH. [IpMeHeHre MarHeTU3Ma B TeXHUKe.




Pa3nen 6.

Onrtuka.

Tema 6.1. MUHmepgepeHyus ceema. Pa3BuTue TpejcTaBieHU O MpPUPO/ie
cBera. KoOrepeHTHOCTb M MOHOXPOMAaTMYHOCTb  CBETOBBIX  BOJIH.
VuTepdepeniivss cBeta. Metozabl HabmoeHUss WHTep(epeHLIMH CBeTa.
WuTepdepenius cBeTa B TOHKUX IUIeHKax. [IpuMeHeHue uHTepdepeHLnu
CBeTa.

Tema 6.2. Juppaxkyus ceema. Ilpuniun ['oiireHca-®penesns. MeTtos 30H
®penerisi. [IpssMonrHeiiHOe pacripocTpaHeHue cBeTa. Judpakius OpeHesns
Ha KpYIJIOM OTBepCcTMM U jucke. [udpakuusi ®@payHrodepa Ha ofHOMU
mend. [dudpakuys @DpayHrodepa Ha gudpakIMOHHOM  pellieTKe.
[MpocTpaHcTBeHHasi pemetka. Paccesinne cBeta. /[udpakius Ha
ripocTpaHCTBeHHOU peleTke. Popmyna Bynbda-bparros. Paspernatorrias
CriocobHOCTh onTHUUecKnx nMprbopoB. [ToxsATHe 0 rostorpadum.

Tema 6.3. Bsaumooleiicmeue 3/1eKMPOMASHUMHbBIX B80AH C 8eujecCmeoM.
Hducrniepcus cBeTa. JIeKTPOHHAs Teopus aucnepcuu cseta. [lorsomjeHue
(abcopbius) cBeta. Iddekt Horepa. Mznyuenue YepeHkoBa-BaBuiora.
Tema 6.4. Ilonspuzayus ceema. EcTeCTBeHHBIN U MOJISIPU30BaHHBIA CBET.
[Tonspusanus cBeTa IpU OTPaKeHWU U TIPEJIOM/IEHUMM Ha TpaHuLie [BYX
[V3JIeKTPUKOB. [IBOMHOe syvernpesnomieHye. IlossipusaljuoHHbIe NTPU3MBI
VM T[OAApoujbl. AHanu3 T0JIIpYM30BaHHOrO cBeTa. VICKycCTBeHHast
ONTHYeCKas aHU30TpoIYs. BpailieHre II0CKOCTU MOJIAPU3aLIUN.

Tema 6.5. [IpumeHeHUe ONMUKU 8 MEeXHUKe.

Paspen 7.

KBaHnToBas onrtuka.

Tema 7.1. Tennoeoe u aAOMuHeCcyeHmMHoe u3jayyeHue. Buabl W3mydeHUs.
TernyioBoe u3nyuyeHWe M ero XapakTepucTUKW. 3akoH Kupxroda. 3akoHbl
Credana-bonbiiMana u cmeleHusi BuHa. ®Popmynbl Panesi-IxkvHca U
[1nanka. JIroMuHecCLieHI M.

Tema 7.2. @omoscpgpekm u e2o npumeHeHue. Buapl (pOTO371€KTPUUECKOTO
s¢dekra. 3akoHbl BHelliHero (oTto3ddekTa. YpaBHeHUe DUHINTeNHA AJs
BHel1Hero ¢otoaddekra. JKcrieprMeHTalbHOe TI0/ITBeP)KJeHIe KBAHTOBBIX
CBOMCTB cBeTa. [IpumMeHeHue GpotorddekrTa.

Tema 7.3. D¢ppexkm Komnmona. DHeprusi U umnysnbc (oToHa. [laBieHue
cBeTa. OpdektT KomnToHa 1 ero anemeHTapHasi TEOpHUS.

Tema 7.4. [EOUHCmBO KOpPNyCKYAsIDHbIX U  BO/MHOBbIX  CBOLICMS
3/1€KMPOMAZHUMHO20 U3/MTyUeHUsI.

Tema 7.5. Onmuueckasi nupomempusi. TerioBble MUCTOUHUKHA CBeTa.
Mertozpl ¢uUKcaluM TeryioBOro wusnyueHus. IIprMeHeHHe ONTUYECKON
MTMPOMETPHH.

Paznen 8.

J/1ieMeHTBI KBAaHTOBOM (PU3MKH aTOMOB, MOJIEKYJ/I U TBeP/bIX TeJl.
Tema 8.1. Teopus amoma eooopoda no bopy. Mogenu atroma TomcoHa u
Pe3zepdopga. JluHeliuathbiii criekTp aToMa Bojopoga. Iloctynatelr bopa.
OmnbiTel @panka U 'epua. CriekTp atoma BozZiopoja 1o bopy.

Tema 8.2. KopnyckynsipHo-80/H0801U dyaau3m ceolicme gewjecmed. BosHbl
Oe Bpolins. HekoTopele cBOMCTBa BOJIH Jie bpoiisi.

Tema 8.3. CoomHoweHue HeonpedeneHHocmell I'elizeHbepeaa.

Tema 8.4. BoaHosas ¢yHKyus u ee cmamucmuyeckuli CMbICA.

Tema 8.5. Obwee ypasHeHue IlIpeduHzepa. YpaeHeHue IlIpeduHzepa 0as
CMAYUOHAPHbIX COCMOSHULIL

Tema 8.6. PeweHue ypasHeHusi LLIpeOuHeepa 0/ npoCMbIX K8AHMOBbIX
cucmem.

Tema 8.7. DnemeHmbl coepemeHHOU Gu3uKu amomos u moaexya. [TpuHLuUI




TIPUYMHHOCTH B KBAHTOBOW MeXaHWKe. [IBrKeHre CBOOOZHOW UaCTHIIbI.
Yactuija B O/HOMEDHOUN TMpPSIMOYTONbHOM «IOTeHLMAaNbHOW siMe» C
0eCKOHEUHO BBICOKUMHU «CTe€HKaMH». [IpOXOXK[IeHWe 4YaCTHIbl CKBO3b
NOTeHIUaIbHbIN Oapnep. TyHHeNnbHBIN 3¢ dekT. JIuHelHbIM
rapMOHUUECKHI OCLWIIIATOP B KBaHTOBOM MexaHMKe. ATOM BOZOpOZa B
KBaHTOBOUW MeXaHUKe. 1S-COCTOsiHHe 37eKTpOoHa B aToMe Bojopoza. CivH
snekTpoHa. CHMHOBOe KBaHTOBOe 4YMC/A0. [IpUHIMN Hepa3nuYMMOCTH
ToXJecTBeHHbIX yactull. [Ipuniun [laynu. PacripesjenieHre 371eKTPOHOB B
aToMe TI0 COCTOsiHUsIM. [loHsATHe 00 SHEpreTMUecKUX YPOBHSIX.
MonekynsipHble  crieKTpbl. KoMOMHallMOHHOe — paccessHWe — CBeTa.
[Mornoujenre. CrioHTaHHOE UM BbIHY)XK/eHHOe Wu3nyueHus. OnTuueckue
KBAHTOBbIe reHepaTopkl (1a3epbl).

®du3uka aTOMHOrO0 siipa.

Tema 9.1. Ceolicmea amomHbix si0ep. Pa3Mep, cOCTaB W 3apsifi aTOMHOT'O
saapa. MaccoBoe u 3apsiioBoe uucia. [ledeKT mMacchl U 3HEPrusi CBSi3U
saapa. CriuH sijpa M ero MarHUTHbIA MOMeHT. fjepHble cuibl. Mogenu
sfpa.

Tema 9.2. PaduoakmuseHblli pacnad. PagvioakTHBHOE H3/yueHHe U €ero
BUJbl. 3aKOH paJyOaKTMBHOro  pacrnaja. IlpaBuma  cmerneHus.
3akoHOMepHOCTH anb(a-pacriafja. bera-pacrag. HeiditpuHo. ['amma-
V3/IyuyeHHe M ero CBOMCTBA. Pe30HaHCHOe MOIVIOIeHre ramma-Hu3ny4yeHus
(3dbdekr Meéccbayspa). Metoasl  HabOMOAEHUSA U PEryMCTpaLvd
PaZIMOaKTUBHBIX U3/TyYeHUM U YaCTHLI.

fAnmepHble peakUMM U UX OCHOBHBIE TUIIBL. 1103UTpOH. berta-TuttoC-pacriaz,.
OneKTpoHHbIY 3axBaT. OTKpPbITHE HEUTPOHaA.

Tema 9.3. SOepHble peakyuu. SlaepHble peaklUud TIOf JeHCTBHUEM
HeWTPOHOB. Peakuus fenenus siapa. LlenHas peakuus genenusi. [Tonsitue o
AnepHOl »sHepreTHKe. Peakius cuHTe3a aToOMHBIX sifep. I[Ipobiema
YIIPaBJ/ISIEMBIX TEPMOSIIEPHBIX PeaKLIUM.

Tema 9.4. DnemenmapHbie uacmuybl. KocMuueckoe nsnyueHre. MIOOHBI U
UX CBOMCTBA. Me30HBI M WX CBOWCTBA. TUIMBI B3aUMOJENCTBUM
37IeMeHTapHbIX YacTvLl. YacTulibl U aHThYacTULbl. ['uneponsl. CTpaHHOCTh
W YeTHOCTb 3JieMeHTapHbIX dacTull. Kraccudukaiusi 3/eMeHTapHbIX
vacTtull. KBapku.

Paszpen 9.

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

Tabmuua 5 — [IpakThyeckue 3aHSITUS U UX TPY/I0EMKOCTb

N3 Hux Ne
dopmMbl .. .
Ne TeMbl NpakTUYeCKUX IDAKTHUECKIX TpyL0EMKOCTB, | IPAaKTUYeCKOU | pa3zesna
n/n 3aHSATUN p o (vac) MOATOTOBKH, | JUCLIUI
3aHATUN
(uac) JIVHBI
Cemectp 1
1 KuHemaTyka 1 IMHaMUKa Perienue 9 1
MaTepuanbHOW TOUKU 3a/a4y
9 XapakTepuCTUKY BOJIHOBbBIX Perienne 1 9
TIPOLIeCCOB 3a/a4y
3 MonexyisipHO- Perienune 1 3
KMHeTU4YeCcKasi Teopust 3a/a4y

Cewmecrtp 2




4 XapaKTepuCTUKU Perienue 7 4
371eKTPUUECKOr0 TOKa 3a/a4y
WNHpyKuys MarHUTHOTO Perenye
5 | monsi. CWibl B MarHUTHBIX 1 5
3a/1a4u
TOJISIX
6 Nurepdepenius, Perienue 1 5
Jqudpakiys, mosipy3alys 3a/1a4u
Cemectp 3
TeruioBoe v3nyueHue. Perenue
7 2 7
doTtordhdekT 3a/1a4
8 ATom BOzOpOAa, Pemenne 1 8
MoCTyJ1atel bopa 3a/1a4y
Perienne
9 | AnepHble peakLyu sapay 1 9
Bcero: 12

4.4. JlabopaTopHbie 3aHSITUS
TeMbl 1a00PaTOPHBIX 3aHATHN U UX TPYJ0€MKOCTh ITpUBeZieHbI B Tab/mLie 6.

Tabsuija 6 — JlabopaTopHbIe 3aHITUS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne HaumeHoBaHue 1abopaTopHBIX paboT* TPyAOEMKOCTS, | MPAKTHUECKOH | pas/ienia
n/n (4ac) TOATOTOBKH, | JAUCLUII
(uac) JIUHBI
Cemectp 1
1 | MammHa ATByza 2 1
2 | OnpeniesieHMe CKOPOCTH 3BYKA B BO3JyXe 1 2
3 OnpepieneHye MoKasaresisi afuadaTol Jjist 1 3
BO3/lyxa
Cemectp 2
4 OrnpepiesieHre 371eKTPOEMKOCTU ’ 4
KOH/leHcaTopa
Omnpefenenvie ropu30OHTaIbHON
5 | cocTaB/isitolLIel HarpsHKEHHOCTH 1 5
MarHMTHOTO MOJIs1 3eMJ/IU
6 | Konblia HeroTOHA 1 6
Cemectp 3
7 | IlpoBepKa 3aKOHOB TEeIJIOBOTO U3JTYYEHUST 2 7
8 OnpejeneHye MYUPUHBI 3aMpeléHHON 30HbI 1 8
TI0JIyTIPOBO/IHUKOB
9 Omnpefenenve 3Hepruu aabga-yacTul] Mo 1 9
1po0bery B Bo3iyxe
Bcero 12

Ipumeuarue: *membl 1abopamopHbix pabom Ha cemecmp S8ASIOMCA 8APUAMUBHBIMU U Onpedeastomcs Ha
ycmompeHue npenodasamest. ITonHblii cnucok mem aabopamopHbix pabom npusedéH 8 mabauye 6.1.

Tabsurja 6.1 — Tembl 1abopaTOPHBIX paboOT

Ne HanmeHoBaHe 1a60paTOpHOI paboTEI Ne paspena
/11 JVICLIATIIMHBI
Cemectp 1

1 | MamvHa ATByza | 1




2 | Mastauk MakcBesuia 1
3 | Masitauk Ob6epbeka 1
4 | CTONKHOBeHUs 111apoB 1
5 | I'mpockon 1
6 OmpefesieHie  yCKOpeHWsi CBOOOJHOTO  TIa[ileHWsi TIpU  TTOMOLIH 5
000pOTHOTO MasiTHUKA
7 | KpyTunbHbIN MasiTHUK 2
8 | Hak/10HHBIM MasgTHUK 2
9 | OnpepesieHre CKOPOCTH 3BYKa B BO3/IyXe 2
10 | Onpegenenvie Ko3duiiveHTa BA3KOCTH BO3yXa 3
11 | OnpesiesieHye roKasartess afdadaThl /i BO3yXa 3
Cewmectp 2
12 | OnpepneneHvie 371eKTPOEMKOCTH KOH/IEHCAaTOpa 4
13 | OnpesiesieHre yzie/IbHOTO COIIPOTHBJIEHHUS IPOBOJHUKA 4
14 | VI3yueHue TIpOIeCCOB 3apsi/la M pa3psiia KOHAeHCcaTopa 4
15 | VcciemoBaHye pejlakCalfiOHHbBIX KojebaHui 4
16 | ViccnepoBaHre pe3oHaHCa B 3IEKTPUYECKOM KoJiebaTeslbHOM KOHTYpe 4
17 | OnpeneneHve yaeapHOTO 3apsifia 3JIEKTPOHA 4
18 OnpefeneHve  TOPU30HTA/JIbLHOM  COCTaBJISIFOLLEM  HAIpPSDKEHHOCTU 5
MarHUTHOTO MOJIsI 3eMJIU
19 | VccnepoBaHue rucrepesuca peppoMarHUTHBIX MaTepHasioB 5
20 | ViccneoBaHre B3aMMHOM MHAYKLMU 5
21 | MiccnenoBadue 37eKTPUUECKUX KojiebaHU B CBSI3aHHBIX KOHTYpax 5
22 | OnpefiesieHre yebHOrO 3apsifia 3/1eKTPOHA METO/IOM MarHeTpoHa 5
23 | bunpusma ®@peHens 6
24 | Kosibia HeroTOHA 6
25 | Indpakiiys MI0CKUX BOJIH Ha Le/H 6
26 | JudpakijoHHas peleTka 6
27 | XapaKTepuCTHKHU NIPYU3MbI U AW(PaKIIMOHHOMN pelleTKU 6
28 [Tonsgpusanusa cBera. 3akoH Masoca. KpyroBasg U 3s/unTHyeckas 6
T0JIIpU3aLUU
29 | BparieHnue rI0CKOCTH MOJSIPA3aLAU 6
30 | MarHuTHOe BpallleHHe IVIOCKOCTH T0JIIpy3aliui 6
31 OrnpeseneHve [JIMH BOJH CHEKTPA/IbHBIX JIMHAA C  T[OMOLIbIO 6
CrieKTpoMeTpa
Cemectp 3
32 | TIpoBepKa 3aKOHOB TeNJI0BOT'0 U3JTyUeHUsI 7
33 | Omeitel CTosieToBa 10 M3yueHHto GoTtosddekra 7
34 N3yueHue crekTpa aToMa BOJIOpOZia C TOMOLIbIO AW(pPaKLMOHHOTO 8
CHeKTpoMeTpa
35 N3yueHve 3aBUCHMMOCTH 371€KTPUUECKOTO COMNPOTHB/IEHUSI METallIoB U 8
T10JIy[IPOBO/IHMKOB OT TeMIIepaTypbl
36 | OddekT Xos1a B repMaHUU 8
37 | OnpejeneHue MUPHHBI 3aripelliéHHON 30HbI TTOJTYTIPOBO/THUKOB 8
38 | OmnpesienieHye MOTEHI[MA/IOB BO30Y K/IEHUS] aTOMOB 8
39 | OnpesienieHye SHEPTUM a/Tb(}a-yacTHI] 110 TTPOOEry B BO3AyXe 9
40 | ViccneoBaHye SHePruM B-u3nyueHus 9

4.5. BbInonHeHre KypcoOBOTro IpoeKkTa/ KypcoBoi paboThl
YueOHBIM I7TaHOM He TIpe/lyCMOTPEHO




4.6. CamocrosiTesibHast paboTa 00yJaroImxcst
Buibl camocTosiTe/IbHOM paboThl U ee TPYZA0eMKOCTb TIPUBe/IeHbI B Tabuie 7.

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

o Bcero, | Cemectp 1, | Cemectp 2, | CemecTp 3,
Buj camocTosiTesibHOM paboThl
yac yac yac yac
1 2 3 4 5
V3yyeHre TeopeTUUeCKOTro MaTepurara 132 64 28 40
pucuuriieel (TO)
[ToaroToBKa K TeKyIlleMy KOHTPOJIFO 132 64 28 40
ycneBaemoctH (TKY)
[ToaroToBKa K MpOMeXXKyTOUHOM 129 63 27 39
atrecrauuu (ITA)
Bcero: | 393 191 83 119

5. TlepeueHb yueOHO-MeTOJUUECKOTO 0OeCTIeueHust

JUTSI CAMOCTOSITe/TbHOM PaboThl 00yUaroIIMXCs 10 AUCLUTUTAHE (MO/IYJTIO)
YueOHO-MeTOAMUeCKre MaTepuaibl [jis CaMOCTOSITeTbHOW paboThl  00yuarouuxcs
yKasaHbl B I1.I1. pa3zesos 6-11.

6. TlepeueHb MeYaTHBIX U 3TIEKTPOHHBIX YUeOHBIX U3JaHUN
[TepeueHb TeUaTHBIX U 3/IEKTPOHHBIX YUeOHBIX U3/JaHHH TTPUBeE/IeH B Tab/uiie 8.

Tabnuia 8— ITepeueHb MeYaTHBIX U IEKTPOHHBIX yUeOHbIX U3JAHUMN

e.lanbook.com/book/
440105

Pedcum docmyna: oas
asmopu308aHHbIX
nosb3osamesetl.

Komyectso
5K3eMIUIIPOB
UIL{T%JH:E;/eC Bubmiorpaduueckast ccbuiKa i G?Epmgﬁzexe
3/71eKTPOHHBIX
9K3eMIT/ISIPOB)
53 Kypc obuieii pusvku: B 3 T.: yuebHoe mocobue / 1. B.
Cc12 CasenbeB. - M.: Hayka: ®usmammr, 1977 - T. 1: 84
Mexanuvka. MonekynsipHas ¢pusuka. - 1977. - 432 c.
53 Kypc ¢usuku: yue6Hoe nocobue / T. 1. Tpodumosa. - 94
T76 13-e u3g., crep. - M.: Academia, 2007. - 558 ¢
https://

CaBenbeB, U. B. Kypc ob6meli ¢usvku. B 3 Tomax.
Tom 1. Mexanvka. MonekynsipHasi pu3vka: yueOHUK
ansa BysoB / W. B. CasenbeB. - 20-e wu3g., crep. -
Cankr-ITetepOypr: Jlanb, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

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

Pedcum docmyna: ons
aemopu308aHHbIX
nosab3osamesnetl.

CaBenbeB, U. B. Kypc ¢usuku. B 3 tomax. Tom 2.
OnektpuuectBo. Komnebanuss u BomHbel. BosHOBas
onThKa: yuebHoe Tm0coOme 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/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105

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

Pedcum docmyna: ons

CaBenbeB, . B. Kypc obmeti ¢pusvkn. B 3 ToMmax.
Towm 3. KBaHTOBasi ontruka. ATomMHas (pr3vka. Pusmka
TBepgoro Tema. Pdusmka aroMHOro gApa U
3/IeMeHTapHBIX YacTul]: yueOHWK s By3oB / U. B.

asmopU308aHHbIX CaBenbeB. - 16-e u3p., crep. - Caskr-IleTepOypr:
nosb3oeamesetl. Jlans, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, [I. B. O6mmii Kypc ¢usuku: YueGHOe
catalog/product/ nocobue ans By3oB: B 5 Tomax Tom 1: MexaHuka /
470189 CuByxun [.B., - 6-e wusg., crep. - Mocksa:

Pedicum docmyna: ons
asmopu308aHHbIX

OU3SMATIINT, 2014. - 560 c. ISBN 978-5-9221-
1512-4.

nosb3oeameseil.

https://

znanium.com/ CuByxuH, [I. B. O6muii kypc ¢usuku: YueGHOe
catalog/product/ nocobue pgns By3oB: B 5 Tomax Tom 2:
470190 TepMmoanHaMuKa U MoJsieKkyJ/isipHasi pusuka / CUBYXUH

Pedicum docmyna: ons
asmopu308aHHbIX

O.B., - 6-e u3n., crep. - Mocksa: ®USMATIJINT,
2014. - 544 c. ISBN 978-5-9221-1514-8.

nonb3oeamesetl.

https://

znanium.com/ Wpopmos, U. E. Mexanuka. OCHOBHbIE 3aKOHBI:
catalog/document?

) yue6HOe Tmocobue / U. E. Upopos. - 17-e u3m. -
id=470867

Pedicum docmyna: ons
asmopu308aHHbIX

Mockga: Jlaboparopus 3Hanui, 2025. - 312 c. - ISBN
978-5-93208-519-6.

nosb3oeameseil.

https://

znanium.com/ CuByxuH, [I. B. OOumii kypc ¢usuku: YueOGHOe
catalog/product/ roco6ue st By30B: B 5 Tomax Tom 3: DyieKTpruecTBo
549781 / CuByxun [.B., - 6-e wu3gp., crep. - Mocksa:

Pedicum docmyna: ons
asmopu308aHHbIX

OU3SMATIIAT, 2015. - 656 c. ISBN 978-5-9221-
1643-5.

nosb3oeamesetl.

https://

znanium.com/

catalog/product/ CuByxuH, [I. B. OOumii Kypc ¢Gusuku: YueOHoe
944794 nocobue / CuByxuH [.B., - 3-e u3g. - Mocksa:

Pedicum docmyna: ons
asmopu308aHHbIX

OU3MATIINT, 2002. - 792 c.: ISBN 5-9221-0228-1.

nosb3oeamesetl.

https://

znanium.com/ Wpogos, WM. E. OnekrpomarHetusm. OCHOBHbIE
catalog/document? )

) 3aKOHBI: yuebHoe rocobue / Y. E. Vipozos. - 14-e u3g,.
id=470883

Pedicum docmyna: ons
asmopu308aHHbIX
nosb3oeamesetl.

- Mocksa: Jlaboparopusi 3HaHuii, 2025. - 322 c. -
ISBN 978-5-93208-520-2.



https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
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://

znanium.com/
catalog/document?
id=470861

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3osamesell.

Wpogos, U. E. KBantoBas ¢pu3uka. OCHOBHbIE 3aKOHBI:
yuebHoe rocobue / U. E. Mpogos. - 9-e u3g. - Mocksa:
Jlabopatopusi 3HaHmi, 2025. - 261 c. - ISBN 978-5-
93208-517-2.

https://

znanium.com/
catalog/document?
id=476087

Pestcum docmyna: ons
aemopu308aHHbIX
nosb3oeamesell.

Upogos, U. E. 3agaun no obmeit ¢usmke: yueGHOe
nocobue ans By3oB / U. E. Wpogos. - 17-e u3g,. -
Mocksa: JIabopatopus 3Hanui, 2026. - 434 c. - ISBN
978-5-93208-513-4.

https://urait.ru/
bcode/563653
Pedicum docmyna: ons
aemopu308aHHbIX
nosb3osameseil.

CazonoB, A. B. SfgepHas ¢u3vka: y4eOHUK /s
By30B / A. b. Ca30oHOB. - 2-e u3j., UCIp. U [JOII. -
Mocksa: N3parensctBo FOpaiit, 2025. - 320 c. - ISBN
978-5-534-11829-2.

7. TlepeueHb 37€eKTPOHHBIX 0Opa30BaTeIbHLIX PeCypCOB
MH(OPMAaLMIOHHO-TeJIeKOMMYHUKAL[HOHHOM ceTu «/IHTepHeT»

[TepeueHb 3J1IeKTPOHHBIX oOpa3oBaTebHbIX pecypcoB “HPOPMaLIMOHHO-
TeJIEKOMMYHHUKAIIMOHHON ceTn «IHTepHeT», HeOOXOAMMBIX [Ijif OCBOEHWS JIUCIUTTAHBI
ripuBe/ieH B Tabmuie 9.

Tabmua 9 — IlepeyeHb 3/IeKTPOHHBIX 00pa3oBaTe/NbHBIX PeCypcoB  HH(OPMALMOHHO-
TeJIeKOMMYHUKALIMOHHOM ceTu «VIHTepHeT»

URL agpec HanmeHnoBanue

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

WuTtepHet-xypHan «HoBas Hayka». Pa3gen gusuka

fizika/

https://openedu.ru/ O6pa3oBaresibHast riaTdopma «OTKpBITOE
obpa3oBaHue»

https://fizikaguap.ru/ OO6pa3oBaTesbHbIN pecypc Kadeaps! ¢usvku ['Y ATl

https://lms.guap.ru Cucrema AucTaHoHHOTO 00yuenus I'Y ATT

8. TlepeueHb MH(POPMALMOHHBIX TEXHOJIOTHI

8.1. [TepeueHb TPOrPaMMHOTO O00eCIeUeHUs], HCIOIb3yEMOTO TIPH OCYIIeCTBIEHUH
o6pa3oBaTesIbHOTO TpoLiecca 1o JUCLUTIIVHE.
[TepeueHb UCIT0/TE3yeMOT0 IPOrPAMMHOT0 0becTieueHust pe/icTaBieH B Tabmure 10.

Tabmuia 10— [TepeyeHb mporpaMMHOro obecrieueHUst

Ne /it HaumenoBanue
OnekTpoHHas WH(OpMaIMOHHO-00pa3oBaTenbHas cpega I'YAIT «VHTerpupoBaHHast
cpega obyuenus»  (https:/pro.guap.ru/) paspaboraHa cortpyaHukamu ['YAII
1 (BBegmeHa B skcrutyaranuto npukasom I'YAIT ot 06.06.2017 Ne 05-215/17), nepeueHb
Mozayned W uX (QYHKLUMOHA/bHOE Ha3HAueHWe U3/MI0KEeHbl TI0  CChbLIKe
https://guap.ru/it/system/iso
2 OdwurmanbHbli  caldT obOpa3oBaTenbHOM oOpraHu3aliui B ceTH  «MHTepHET»



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://guap.ru/), paspaboran corpyguukamyd ['YAIl (BBe#éH B IKCIUTyaTarjuio
[Tpukazom I'YAIT ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (morosop I'YAII, undopmatys o JULeH3WU Npe/cTaB/ieHa
1o cchlike https://guap.ru/it/system/iso/po)

Microsoft Office (goroBop I'YAII, uHdopmaiusi 0 JMLIeH3WM TIpefcTaBeHa TIo
ceblke https://guap.ru/it/system/iso/po)

5 Google Chrome (cBo6oaHO pacripocTpansemoe I10)

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

8.2. TlepeueHb  WH(OPMAIMOHHO-CIIPABOYHBIX ~ CHCTEM,  HCIIOJb3YEMBIX  TIPU
OCyILeCTBIeEHUH 00pa30BaTeIbHOTO MPOLIeCca Mo AUCIUIUTHHE

[lepeyeHb HKCMO/IB3YeMbIX HH()OPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPe/ICTAaBleH B
Tabnvie 11.

Tabmuua 11— IMepeueHb MHPOPMAL[MOHHO-CIIPABOYHBIX CUCTEM

Ne /it HaumenoBanue

OnekTpoHHBIN Kartasor 6ubmioteku I'YAII ¢ goctynom K 6a3e MOSTHOTEKCTOBBIX

1 usnanuii (https://lib.guap.ru), ZocTymn yepe3 MUUHBIN KaOWHET unTaTessi OMOIMOTEKH
'YAIl
Hayunasi asnektponHass Oubimoreka «eLIBRARY» (https://elibrary.ru/), moctym

2 yepe3 JIMUHBIA KabwHeT uuratesns Oubnmotekn I'YAII, a takke mo IP -agpecam
'YAIl

3 9BC «Jlanb» (https://e.lanbook.com/), mocTymn uepe3 JMUHBIA KaOWMHET UMTaTeIsI
oubmoteku ['YAII, a Takxke 110 IP -agpecam I'YAIT

4 9BC KoncopimyMa aspokocmuueckux By30B Poccuu (http://elsau.ru/ suai), moctyrm
o IP-agpecam I'YAII

c 9BC Znanium (https://znanium.ru/), AocTym uepe3 JWYHBIA KaOWHET uyuTaTess
oubmoreku I'YATI, a Takke o IP -agpecam 'Y ATI

5 Oo6pa3oBarenbHas 1uiatdhopma «HOpaiit» (https://urait.ru/), moctymn depe3 JTAYHBIN
KabuHeT uuTatessi oubmoreku ['YATI, a Takke 1o IP -agpecam 'Y ATT

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

CBOOO/IHBIN JOCTYTI

9. MarepuabHO-TeXHHUeCKast 6a3a
CocTtaB MaTepua/ibHO-TEXHUUECKOW 0a3bl, HeoOXOJUMOW [JIT  OCYIIeCTB/IEHUS
obpa3oBaTe/IbHOro TPOoLiecca Mo JUCLUIUINHE, MPeCTaB/ieH B Tabsuie 12.

Tabmwmia 12 — CocTaB MaTepuaIbHO-TeXHUUYECKOH 0a3bl

Ne HaumeHoBaHMe cOCTaBHOU UaCTH

o Homep ayauropun
n/nu MaTepHaTbHO-TeXHUUEeCKON 0a3bl p ayuTOp




YueOHasi ayguTopusi [Jid 3aHSATHMA JIEKIMOHHOTO THIIA,
7ab0paTOPHBIX  3aHSATHM, 3aHATHM CEMHUHAPCKOTO THIIA,
TPYNMOBLIX U WHAUBUAYATbHBIX KOHCY/IbTALUM, TEKYILero
KOHTPO/JISI ¥ TIPOME>KYTOUHOM aTTeCTal|u.

OcHailleHWe: crieldanu3upoBaHHas Mebeb;, TexXHUUeCKue
cpezicTBa 00yUeHus:, CTy>Kalliye /s TIpeJCcTaBieHust yueOHoH
vHdopMaluu 60/bI1I0M ayIuTOpUH; naboparopHoe
obopynoBaHue (KOMIUIEKT TIpUOOPOB /st (hU3MUeCcKUX
r3MepeHUl (371eKTPOHHBIN 3aB0o/; D/bBpO Bpoijiag);
Ycranogu: FRM — 06; FRM - 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM — 04; FRM - 05;
FRM — 10.

196135, r. CaHKT-
[TeTtepOypr, yii.
T'actenno, a. 15,
ayauropusi Ne31-046

YuebHass ayAuTOpHs [/ TIPAKTUUECKUX 3aHATUM, 3aHSATHU
CeMUHApPCKOTO TwIIa, JTabOpaTOPHBIX 3aHSTH, TPYIIOBBIX U
VHAVBU/IyalbHbIX KOHCYJ/IbTAl[il, TEKYI[er0 KOHTPO/S U
TIPOMEKYTOUHOW aTTeCTalUu.

OcHairleHve: CriefjMaJu3upoBaHHass Me0esib; TeXHUYecKHe
cpezcTBa 00yJeHUs], CTy>Kalle /7S TIpe/iCTaB/eHust yueOHoH
vHbOpMaIuu OOMBILION  ayAUTOPHUU; naboparopHoe
obopysoBaHue (KOMIUIEKT TIpHOOpPOB [y (pU3NYeCKUX
r3MepeHU (371eKTPOHHBIN 3aB0o/l D/IbBpO Bpoiiiag);
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.
l'acrenno, a. 15,
ayzuropust Ne31-048

YuebHass ayguTopusi A/l 3aHATAM JIEKLIMOHHOTO —THIIA,
3aHSATHU CeMUHApPCKOTO THIIA, TPYTIOBBIX U
VHVBU/IYalbHbIX KOHCY/IbTAl[i, TEeKYyIlero KOHTPOJs |
TIPOME)XKYTOUHOM aTTeCcTaluu.

OcHailleHre: Crielfdanu3upoBaHHasi Me0esib; TeXHUUeCKHe
cpeAcTBa 00yUeHus1, CIy>Kallye Ajisl MpefCcTaB/ieHus] yueOHOM
vHbopMalIuu OostbITION ay/IuTOpuHY; Habop
JIeMOHCTPAIIMOHHOTO 000PYI0BaHMS.

196135, r. CaHKT-
[TetepOypr, yi1.
l'acrenno, a. 15,
ayautopusi Ne32-01

YuebHass ayAuTOpUS s TIPAKTHUECKUX 3aHATUN THIA,
nabopaTOpHBIX 3aHSATUM, 3aHATUM CEeMHUHApCKOTO THIIa,
IPYNNOBLIX U WHAUBUAYaIbHBIX KOHCY/IbTALUW, TEKYILero
KOHTPOJIS Y IPOMEXXYTOUHOM aTTeCTaluu.

OcHairleHye: Crielaau3upoBaHHas Me0esib; TeXHUYecKHe
cpezcTBa 0OyueHwsI, Cy>Kallye /IS TIPe/CTaB/eHns1 yueOHoM
VH(pOopMaLu OosbILION ayIUTOpuy; naboparopHoe
obopyioBanre (MoAy/bHbIe abopaToOpHbIE YCTAaHOBKU TIO
anekTpoMaraetusmy: ®I1O — 03, ®I1D — 07, PIID — 05, PIID
— 08, ®IID — 11, PIID — 12, PIID - 04 (OO0 «NHTOC» T.
MockBa); MHKPOCHCTeMBI; JjabopaTopHbie  paboThl 10
Bo/IHOBOM ontuke: 1. bunpusma OPpenens, 2. KosbLa
HuroToHa, 3. Judpakius naockux BosH, 4. [IudpakimoHHas
peletka, 5. ITosgpusanus ceerta, 6. Onpegenenue [AJIMH BOJIH
CTeKTpa/IbHBIX JIMHWUM; TabopatopHbiii cteHg MUT3-OM-TI-I10
(OO0 «ITpodobpazoBanue» T. KasaHb)).

196135, r. CaHKT-
[TetepOypr, yi1.
l'acrenno, a. 15,
ayautopusi Ne32-04




YueOHast ayauTopust AJisi 1abOpaTOPHBIX 3aHSATHIA.
OcHaleHye: Crieruaau3vpoBaHHas Me0esb; TeXHHUeCcKue
cpezcTBa oOyueHus1, CTy Kallye [Jisi TIpe/iCTaB/eHns: yueOHOM
uHbopMaiud  Oosiblliol  ayaWTOpUM;  JlabopaTopHOe
obopyaoBaHue (MOAyJ/ibHBbIe J1abOpaTOpHbIE YCTAHOBKH T10
anekrpoMarHetusmy: ®IIO — 03, ®IIO - 07, OIIO - 05,
5 | @3 -08, PIID — 11, PIIS — 12, DIIS — 04 (OO0 «MHTOC»
r. MockBa); MHKpOCHCTeMbI; JsiabopaTopHble pabOThI TI0
BOJIHOBOU onrtvke: 1. bunpusma OPpenens, 2. KosbLa
HeroToHa, 3. [dudpakuys 1aockux BoJH, 4. JudpakiyuoHHas
pelueTka, 5. [Tonsgpusauus cBeta, 6. OnpeseneHue AJ1UH BOJH
CIIeKTPabHBIX TMHUM; mabopatopueii creHs UT3-OM-I1-TT0
(OO0 «ITpodobpa3zoBanue» T. KaszaHn)).

YuebHasi  ayauTOpusi A TPAKTUUECKWUX  3aHSTHH,
7ab0paTOPHBIX — 3aHSITHM, 3aHATHM CEMUHApCKOTO THIIA,
TPYIIOBBIX U WHAUBUAYA/IbHBIX KOHCYJ/bTALIUM, TeKYIllero
KOHTPOJIS Y IPOMEXXYTOUHOM aTTeCcTaljuu.

OcHalljeHre: CrienuanusvpoBaHHas Mebenb; TexHuueckue | 196135, r. CaHKT-
cpezicTBa 00yueHus:, CTy>Kallie /s TIpeCTaB/eHust yueOHoH [TetepOypr, yi1.
uHbopmalpu  OonbLIOM  ayauMTOopuu;  jaboparopHoe | I'acrenno, a. 15,
obopynoBanue (aboparopHbeiii komruieke JIKK-2M Ne36 u | ayautopust Ne32-05.
Ne37 (HTL «Bnaguc», r. MockBa); mabopaTopHeie cTeHAbI V-
AUT-I10, YUC-AB-IIP, YUC-AB-YCII-ITO (00O
ITpodobpa3osanue, r. Kaszans); ycranoBku ®ITK — 03, OIIK —
05, ®IIK — 10 (HIIIT «YuebHas TexHUKa», T'. MOCKBa)).

YueGHast ayguTopus [yis 1abOpaTOPHBIX 3aHITHH.
OcHaieHve: CrielMaJM3UpOBaHHast Me0Oesb; TeXHUUeCKHe
cpezcTBa 00ydeHusi, CIy>Kallie /s TIpeJicTaB/eHust yueOHOM 196135. 1. CaHKI-
uHpopMald  OOJBIIOW  ayAUTOpUM;  j1abopaTopHOe .
7 | obopynoBanue (nmabopaTtopHbii kKomrieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», r. Mocksa); 1abopaTopHbie cTeHzbI M-
AYT-TIO, YUC-AB-IP, YUC-AB-YCII-IIO (00O
[Tpodobpasosanue, r. Kaszans); ycranoBku PIIK — 03, OIIK —
05, ®TIK — 10 (HIIIT «YuebHasi TeXHHKa», T. MOCKBa)).

196135, r. CaHKT-
[TetepOypr, y.
l'acrenno, a. 15,
ayauropus Ne32-06

[TetepGypr, yi1.
l'acrenno, a. 15,
ayautopus Ne32-03.

10. OueHouHble cpeACTBa /i/1s1 IPOBeJeHUs] IPOMeKYTOUHOW aTTecTaliy
10.1. CocTaB OLEHOYHBIX CpeACTB /sl TIPOBeJeHUs TNPOMEXYTOYHOW aTrTecTalyy
o0yuaroluXcs 10 JUCILUIUIMHE TIpUBeieH B Tabsuie 13.

Tabmwmia 13 — CocTaB OLeHOUYHBIX CPeZICTB [IJisi IPOBeIeHUsI POMEXKYTOUHOM aTTeCTal[|uH
By npomMe)XyTOUHOM aTTecTalyu [TepeueHb OLIEHOYHBIX CPE/ICTB
CnucoK BOMPOCOB K 3K3aMeHYy;;
OK3aMeHalLIMOHHbIe OU/IeThI™;
3azauu;
TecTsl.
HpUMewaHue: *9K3(1M€HCH.{UOHHbl€ bunemnl d)opMupyiomCﬂ HA OCHOBe sonpocos u 3a0au ma6/1u14b1 15.

DK3aMeH

10.2. B kKauecTBe KpuUTepueB OLIEHKU YypPOBHSI C(OPMUPOBAHHOCTH (OCBOEHMUS)
KOMITEeTeHIMH 00yJarolMUCs TIPUMeHsieTcs1 5-0aribHasi IIKaja OLeHKH CPOPMHUPOBAHHOCTU
KOMITeTeHIIWM, KOTopasi TIprBe/ieHa B Tabuile 14. B TeyeHre cemMecTpa MOXKET MCITO/Tb30BAThCS
100-6anmpHas  Kajla  MOAYJ/IBHO-DEMTUHTOBOM  CUCTeMbl — YHHWBEpPCUTETa,  TpaBH/Ia



HCI10/1b30BaHUA KOTOpOﬁ, YCTaHOBJ/IEHBI COOTBETCTBYIOIIWMM JIOKA/IbHBIM HOPDMATHBHBIM dKTOM
I'YAIL

Tabsmiia 14 —KpuTepuu o1ieHKH YpOBHsI COOPMUPOBAHHOCTH KOMITETeHIUH

OrleHKa KOMITeTEHL UM
5-0a/UTbHasI IIKasIa

XapakTepucTrKa ChOpMHUPOBAHHBIX KOMITeTEHLIMIA

OOyuarommiics:

— r/iy6OKO ¥ BCECTOPOHHE YCBOWJ/I TIPOrPaMMHBIN MaTepHart;

— YBepeHHO, JIOTUYHO, TI0C/IeI0BaTebHO M IPAMOTHO €ro U3/1araer;
— OnupasiCh Ha 3HAHUS OCHOBHOM W /IOTIOJIHUTEBLHOM JIUTEPaTypHl,
TECHO CBSI3bIBAET YCBOEHHbIE HAayUHbIE TIOJIOKEHUsI C TIPAKTHUECKOM

«OT/TAYHO»
JesITe/IbHOCTBIO HarpaBJIeHuS];
— yMesio 000CHOBBIBAeT M apryMEHTUPYET BbIIBUTAeMbIe UM UJIEH;
— JleiaeT BBIBO/IbI U 0000IIIeHNS;
— CBOOO/IHO BJIafieeT CUCTEMOMH CITeI[Ha/TU3UPOBAaHHBIX TTOHSATHH.
— MPaBUIBLHO BBINOIHKUI 0T 90% 10 100% TeCTOBBIX 3aJaHUM .
Ob6yuaroruiics:
— TBEP/I0 YCBOWI TIPOTPaMMHBIM MaTepuaja, TPaMOTHO U TIO
CYIIeCTBY WU3/1araeT ero, ONUpPasiCb HAa 3HAaHUS OCHOBHOMN
JIATEepaTyphl;
— He JIOTyCKaeT CyIIeCTBEeHHBIX HETOUHOCTeH;

«XOPpOILIO» — YBSI3bIBAaeT YCBOEHHbIE 3HAHUS C TIPAKTHUECKOW [1eSTe/TbHOCThIO

HarpaBJIeHus;
— apryMeHTUPYeT HayuHble [10JI0KEeHHS;
— JleJlaeT BBIBOZIBI M 0000IIIeHHS;
— BJ/IaJIE€T CUCTEMOM CITel[Ha/TU3UPOBAaHHbBIX MTOHATHIA.
— NPABUJILHO BBINOJHUI 0T 70% 10 89% TeCTOBBIX 3aJaHui .
— o0yuaroIuicss  YCBOW/I  TOJBKO  OCHOBHOH  TIPOTPaMMHBIN
MaTepuaJl, 1o CyIeCTBY W3/1araeT ero, Orvpasich Ha 3HaHWsI TOJbKO
OCHOBHOMU JIMTepaTyphl;
— JIOTTyCKaeT HeCyIeCTBeHHbIE OIMOKU M HETOUHOCTH;
— WUCTIBITBIBAET 3aTPy/HEHUS] B MPAKTUUECKOM TMPUMEHEHUW 3HaHUH

«Y/IOBJIETBOPHUTE/TEHO»

HarpaB/IeHNs;
— 1260 apryMeHTUPYeT HayuUHbIe T0JIOXKEeHMS;

— 3aTpy/HAETCA B (POPMYIMPOBAHUH BLIBOZIOB U 0000IeHMIA;

— YaCTUYHO BJIaleeT CUCTeMOM CIeLdaIM3UPOBaHHbIX OHATHH.
— NPABU/ILHO BBINOIHKUI OT 51% 110 69% TeCTOBLIX 3aJaHuii .

— 00yYaroIMiCsT He YCBOW/I 3HAYMTEILHOM YaCTH MPOrPaMMHOIO
MaTepuaa;
— JIOTIyCKAaeT  CyIIeCTBeHHbIe OMIMOKA M  HEeTOYHOCTH  IIpU
«HEY/IOB/IETBOPUTE/ILHO | pACCMOTPEHKUH MPo6JIeM B KOHKPETHOM HarlpaB/IeHHH;
» — UCTILITBIBAET TPYAHOCTH B MPAKTUYECKOM TIPUMEHEHHMH 3HAHUIA;
— He MOJKeT apryMeHTHPOBaTh HayUHbIe TI0JIOKEeHHS;
— He (opMyIMpYeT BLIBOAOB U 00001IeHHH.
— NPABUJILHO BBIMOJIHUI MeHee 51% TeCTOBbIX 3a/IlaHui .

Tpumeuarue: “no peweHuio Kagedpbl NPoyeHmM NpaswibHO 8bINOAHEHHbIX MECMOEbIx 3adaHull Modicem
ObiMmb USMEHEH.

10.3. TunoBble KOHTPO/IbHBIE 3a/IaHUST WJIA MHbIe MaTepUasbl.
Borpocsl (3amaun) /1711 5K3aMeHa Mpe/icTaB/ieHb! B Tabsmie 15.

Tabmwmria 15 — Borpock! (3a1aum) /17151 3K3aMeHa

Ne [TepeueHb BOmpocCoB (3a/au) AJ/1s1 9K3aMeHa Koz
/1 P P et & WHAWKATOpa
Cemectp 1

1 | UT0 U3yyaeT KUHeMaTHUKa? | OIIK-1.3.1




2 | Yro Takoe MaTepuasibHas TOYKA? YK-2.3.1
Teno ABWXeTCs U3 COCTOSIHUSA TTOKOS C TaHI'eHLMaIbHbIM YCKOPeHHEeM at

3 | = 4 m/c* u HOpMa/IbHBIM yCKOpeHWeM an = 3 m/c?. Halgute Bennuuny | YK-2.Y.1
TIOJIHOT'O YCKOPEeHUs TeJia a.

4 B kakux eguHMIIAX MOXKHO WU3MEPATb YIJIOBYIO CKOPOCTb U YIVIOBOE OIK-1.3.1
YCKOpeHue? o

5 | Uro Takoe abCO/MIOTHO TBEP/I0E TEJIO? YK-2.3.1
[MpoaHanu3upyiiTe OTIWYUS ClAeAyIOIUX  (U3NYECKUX MOjeseil:

6 abconmotHo TBEpAOe Teno (ATT) u MaTepuanbHas Touka. [IpuBenuTe VK2V 1
rpyuMep, B KOTOPOM OJHO WU TO ’Ke TeJO BBICTYNaeT B KauecTBe
MartepuanbHOU TOUkU U ATT.

7 Haligute cBsi3b MeXXJy TMHEMHOW U YIJIOBOM CKOPOCTBIO MaTepuaabHOU VK2V 3
TOUKH.

[TpoaHanu3upymnTe xapakTep MpSIMOJIMHENHOTO [BIDKEHHUS Tena II0

g | M3BECTHOMY 33KOHY ABIXKeHHs x(t)=10+2t+0,5t"2 (m). Kakoii mnyTh VK2V 3
TIPOMJeT Teso 3a yKa3aHHOe BpeMsi t = 2 ¢? OOocHyliTe NpUMeHeHHe o
3aKOHOB, UCII0/Ib3YeMbIX /ISl PellleHts 3a/aui.

9 | Chopmynupyiite repBbiii 3aKk0H HbIOTOHA. OITK-1.3.1

10 OObsicHUTe TIPUHIWIT W3MEpeHHs BeJIMYMHBbI CUJIbl, OCHOBAHHBIA Ha VK-2.3.1
TpeTbeM 3akoHe HbroTOHa.

Kak, cornacHo Bropomy 3akoHy HbIOTOHa, 3aBUCUT yCKOpeHUe Tejla OT

11 OIlIK-1.3.1
€ro Macchl?

[IpuBeguTe nprMep, WIIHOCTPUPYIOLIUKA [J€MCTBHE TpPeTbero 3akKOHa

12 YK-2.¥.1
HbroToHa.

Kamenb nexxut Ha [iHe cocCy/a, MOMHOCTBIO TIOTPY>KEHHbIM B BoAy. Kak

13 | U3MEHUTCS Cula JaB/ieHUs KaMHS Ha JJHO, eC/IM CBepXY Ha/uTh KepocuH | YK-2.B.2
(KepocHH He CMeIrBaeTcs ¢ Bogon)? OBGoCHYyMHTe CBOH OTBET.

14 Ha3oBuTe, kKakoh U3 3akOHOB Kermuiepa ycraHaBiuBaeT ¢opMy OIK-2.3.1
TPaeKTOPUH IJIaHeT.

OueHvTe 3aBUCHMOCTb CW/IBl BCEMHPHOIO TATOTEHUSI OT MaccChl
B3aMMOJIEHCTBYIOIMX TeT M PACcCTOSIHUS MexXay HUMH. O60CHYy#Te, Kak

15 | U3MEHUTCS CUIa B3aUMHOI0 TATOTEHUS ABYX TeJl, el Maccy ogHoro u3s | YK-2.B.2
Tesl YBeJIMYUTh B/IBOE, a PACCTOSIHUE MEX/y TejlaMH — YMEeHBIIUTD B /1B
pasa.

16 | Kakasi ¢pusmueckasi BelMurHa Ha3bIBaeTCs MMITY/IbCOM Tesa? OIIK-1.3.1
Cdopmynupyiite, IpU KaKUX YCIOBUSX BBITIOTHSIETCS 3aKOH COXpaHeHUsI

17 OIlK-2.3.1
VIMITYJIbCA.

18 | Kakas dusnueckasi BeMurMHa Ha3bIBaeTCsl MOMEHTOM CHJIbI? OIIK-7.3.1
CpaBHUTe 3alMCh OCHOBHOI'O 3aKOHA JMHAMUKM J1/151 IOCTYNaTe/IbHOrO U

19 | BpawarenvbHOro pABwkeHus. Hauaute B3auMOcCBA3M Mexay >Stumu | YK-2.Y.1
3aKOHaMH.

20 | CdhopmynupyiiTe 3aKOH COXPaHEHHS MOMEHTa UMITY/IbCa. OITK-1.3.1

21 | Kakas ¢usnueckast BeIfUMHA Ha3bIBAaeTCsl paboToM? OIlK-1.3.1

22 | Yto Takoe MOIIHOCTB? OIIK-7.3.1

23 OO6mbsicHATe, TIOUeMy I[eHTPOCTPeMUTeIbHasi CUla TP BpalljeHUH T10 VK2V 1
OKPY>KHOCTH He TPOU3BOJUT PabOTHI.

Vccnenyiite paboTy CHUJIBI, €C/TA TeJI0 MacCOM m = 1 KT Mof, ZieliCTBHeM

24 | HEKOTOPOM CUJIbI U3MEHUJIO CBOIO CcKOpocTh ¢ V0 = 1 M/c jo v = 3 m/c. | YK-2.Y.3
O6ocHy#Te IpUMeHeHre 3aKOHOB, UCIT0JIb3yeMbIX /IJIsl pellleHus 3a/1auu.

75 B uyem cocrouT pasnuuvde  MeXJy  KOHCEpPBaTUBHBIMH M VK2V 3

HEKOHCepPBAaTHMBHBIMK CHUIaMu?




Kakoii Kopabsib [ABWKETCS TIpU OJMHAKOBOW MOIIHOCTA JBUTraTesIs

26 | MefjieHHee — HarpyKeHHbIM WM HeHarpy>kKeHHbIM? O6ocHyiiTe cBoii | YK-2.B.2
OTBeT.

27 | Uro Takoe noteHLManbHas sHeprus? OT yero oHa 3aBUCHUT? OIlK-1.3.1

78 OObsicHUTE, UMeeT JIM CMBIC] M3MepeHue abCoOMIOTHOTO 3HAueHUs VK231
MOTeHLMalbHON SHEPIUU Tesla B HEKOTOPOM COCTOSIHUMU.

29 CcdopmynupyiiTe  3aKOH  COXpaHeHMs  MeXaHU4YeCKOW  SHepruu. OTTK-1.3.1
[IpuBeuTe IpUMeED BBINOIHEHUS] 3aKOHA COXPaHeHUs SHEPrUu.
[an ToHKui1 cTepkeHb mMaccod m = 120 r u gmuHont | = 50 cwm,

30 CIIOCOOHBIH BPAILATLCs  OTHOCHTE/ILHO OCH, MpOXOoAsield 4Yepes ero |y 5y 3
cepeauHy. PaccunrtaliTe ero MOMEHT MHEPLIMA OTHOCUTE/IbHO YKa3aHHOU
OCH.
[TokaxiTe Ha MprMepe TOHKOro CTep>kHs AauHou 20 cm 1 maccoit 30 r,

31 | KaK MpuMeHseTcs Teopema [MreliHepa A/l pacyeTa MOMEHTa WHEPLIUU VK.Y 3
Tesl TIpU NepeHoCce OCH BpallleHUs C CepeIMHbI CTeP)KHSI Ha OZUH U3 ero
KOHL[OB.

32 | Yemy paBeH MOMEHT UMMY/IbCa abCOJTIOTHO TBEPZOTO Tesa? OIlK-2.3.1
Kak BbIUMC/IsSIeTCS KWHETHUeCKas SHeprusi BpaieHusi abCOII0THO

33 | TBepgoro Tena? CpaBHUTe C (opMysiol [Jsi KUHeTUuecKou sHeprum | YK-2.Y.1
MOCTYIIATe/IbHOTO /IBUKEHUSI.

34 | CdopmynupyiiTe iBa MOCTY/aTa TEOPUH OTHOCUTETLHOCTH JDHITelHa. | OIIK-7.3.1
CripaBejiMBa /i B CreljuajbHOW Teopuu oOTHocutenbHOCTH (CTO)

35 | KIaccuueckas dbopMmyna Asi KuHeTHueckol sHepruu E = m*v?/2? Eciu VK-2.Y 3
HEeT, TO KaK paCCUMThIBAeTCS KHWHETHYeCKas SHeprusi Teja COIJIaCHO
CTO?
Ompefesiute, KaK HW3MEHUTCS TepUOZ  KosiebaHWK  TPYKMHHOTO

36 | MadgTHHKA IIpY YBeJIMUEHUU ero Macchl B 2 pasa, a )XeCTKOCTU IpyKuHbl | YK-2.Y.3
— B 8 pas.

37 | Kak cBsi3aHa 3Heprusi rapMOHMUECKUX KOyie0aHUH C X aMIUTUTY O ? YK-2.¥.3
CpenaiiTe BBIBO/, 110 BOTIPOCY: KaK Oy/IeT U3MEeHSTbCSl X0, MassTHUKOBBIX
YacoB TP HACTYIUIEHWM JIeTHUX JKapKUX [HeH II0 CPaBHEHWIO C

38 | X0MOAHBIMY 3UMHUMM JIHSIMU, €CJIA Yachl YCTaHOBJ/IEHBI B HeyTeryieHHoM | YK-2.B.2
romelleHuu (CTepkeHb MasTHHKA MeTa/UIMuecKui)? ApryMeHTHpyHTe
CBOW OTBeET.

39 | Yo Ha3bIBaeTCs BOJHOW? OIIK-1.3.1

40 OObsicHWTe pas3uuue MeXKAy TMPOJOAbHBIMK W TIOTePeYHbIMU VK2V 1
MeXaHWYeCKUMU BOJIHAMM.

41 | 3anmimTe ypaBHeHUe Oeryiiiell BOJIHBIL OIIK-1.3.1

42 | Yemy paBHa cpefiHsisi 00beMHasi IJIOTHOCTh SHEPTUH BOJTHBI? OIIK-1.3.1
VcTouHUK 3ByKa W MPUEMHUK ABWXKYTCSI JPYT OTHOCUTEBHO JIpyra Co
CKOPOCTSIMM ULMCT W LIOP COOTBeTCTBeHHO. CKOpOCTh 3ByKa B cCpejie

43 | PasHa 340 m/c. [IpoananusupymTe 3a7iady U OIpefie/IMTe OTHOCUTEIbHOe VK2V 1
V3MeHeHUe 4YacToTbl 3ByKa 3a cyeT 3¢dekra [Jomsepa. VICTOUHMK U o
TIPUeMHUK [BWXKYTCS HaBCTpeuy Apyr Apyry: vuct = 40 m/c, vop = 60
M/C.

44 | Chopmymupyiite npuHiun ['rolreHca. OITK-2.3.1

45 | Uto Ha3biBaeTCss MHTep(epeHIrel BOIH? OI1K-7.3.1

46 | Uto Ha3biBaeTcs cTosgued BoHOW? [IprBenTe npyuMep CTOsiueld BOJTHBI. YK-2.¥.3

47 Ha3oBuTe OCHOBHbIE TMapameTphbl COCTOSIHUS, KOTOPBIMU OMUCHIBAETCS OITK-1.3.1

TEPMOAVHAMHYECKdA CUCTEMA.




Ha ofHy uarry BecoB noctaBwiu Oofjrie ¢ ropsiueid BOJOH, a Ha IPYTYIO

48 | ypaBHOBeluuBarwlLye eé rupu. CoOXpaHUTCS /I C TeyeHUeM BpeMeHU 310 | YK-2.B.2
paBHOBecue? ObocHy#HTe Balll oTBerT.

49 | 3anuumMTe ypaBHeHUE COCTOSTHUS MAeabHOrO rasa. OIlK-1.3.1

50 CKOJIbKO CTereHel cBOOO/IbI MIMEeeT >KeCTKasi IByXaToMHasi Mojiekya? C VK231
KaKVUMH JBWKEHUSIMU OHU CBSI3aHbI?

51 | Yemy paBHa paboTa rasa B M30XOPHOM IPOLecce OIlK-7.3.1

59 OrneHuTe, 4yBCTBUTE/IBHOCTh KAKOTO TEPMOMeTpa BblIllle — PTYTHOTO WA VK-2.B.2
CIIMPTOBOTrO (TIPU NPOYMX PaBHBIX YCIOBUSIX)?
I"a3, HaxopsAuiica npy nocTtosstHHOM AaiaeHuu p = 100 klla, n3menun

53 | 06bem ¢ V1 = 4 M3 1o V2 = 12 m3. TlokaxkuTte, Kak paccuuTbiBaeTcs | YK-2.Y.1
paboTa rasa B TaKOM TIpolLiecce, U HAWJHUTe ee BeJUUUHY.

54 CpenaliTe BbIBO/IbI [10 XapaKTepy M3MeHeHUs TeMrepaTyphbl rasa rpu ero VK-2.B.2
ObicTpoM pacmvpeHyd. OTBET MOSICHUTE.

55 | [lepeuncivTe, U3 KaKUX YacTel COCTOMUT TeryioBasi MallliHa. OIlK-1.3.1
OueHuTe CUTyal[MIO: Karvigd MaC/JSSHUCTOW >KUAKOCTU TIoMajaeT Ha

cg | IOBEPXHOCTb BOABI M pacTekaercs, obpa3ysi TOHKYI TUIEHKY. VK-2.B.2
OO6s3aTeNlbHO /1M 3Ta TJIEHKA 3aKPOET BCHO TIOBEPXHOCTb BOJbI?
OO6ocHYy#Te CBOM OTBET.
OrnieHuTe cutyaruio. YTo 0GXKXHUTraeT KOXKY CHIbHee: BOZia WU BOJSTHOM

57 | map oIMHAKOBOM MacChl TIPU OJJHOM U Tol ke TemmiepaType? O6ocHylite | YK-2.B.2
Bam otBer.

Cemectp 2

58 | UTo u3yyvaeT 371eKTpoCTaThKa? OIlK-1.3.1

59 | [laiiTe omrpe/ieJieHWe TOUEUHOTO 3apsijia. YK-2.3.1

60 Kak wu3MeHWTCSI cula B3auUMOJIEHCTBUSL [IBYX 95JIEKTPOHOB, €eC/IU VK2V 3
PACCTOSTHUE MeXKIy HUMH YBeJTUUUTh B 3 pa3a? OO0CHYyMTe Balll OTBeT.
[MpoaHanu3upyite, Kakyto pabOTy COBepIIaeT 31eKTPOCTaThYecKoe

61 | mose TMpOTOHa B aToMe BOZAOpPOZA TPH TOMHOM obopoTre 3yiekTpoHa | YK-2.¥.3
BOKDYT Hero.
Kak B3avMHO OpHeHTHMPOBaHbI CUJIOBbIEe JIMHUU W SKBUIOTEHI[MAbHbIE

62 OIlIK-1.3.1
TIOBEpPXHOCTHU?

63 B kakux egunuijax cucteMbl CY MOXXHO H3MepsITb HaIpsDKEeHHOCTb OITK-2.3.1
3/71eKTPUYEeCKOro 1os? o

64 | UYTo Ha3bIBaeTCsl 3JIEKTPUUECKHUM JUTO0JIEM? OIlK-7.3.1

65 | Kakue BelliecTBa Ha3bIBAKOT INSJIEKTPUKAMU? OITK-1.3.1

66 OObsicHATe  pa3iuuvde  MeXAy TIOJMSIPHBIMA W HeloJIPHbIMU VK2V 1
[IM37IEKTPUKAMU.
[TpoaHanu3upyiiTe, KakoWd BeIUUMHBI 3apsif, [JO/DKeH HaXOAWUThCS Ha

67 | oOk/asKax KOHJeHCcaTopa, uTOObl MPU Pa3HOCTH MOTeHIHa/oB Mexay | YK-2.¥.1
obksazkamu B 12 B oH o61azan sHepruedi B 1 K.
OrleHuTe, KaKOH eMKOCTBbIO OyAyT 00/1a/laTh MeTa/UTHUeCKHe TUIaCTUHBI

68 | mnomwagpo 0.2 M2, KOTOpble pa3feneHbl cioeM mapaduHa (¢ = 2.5) | YK-2.B.2
tomuwmHou 0.5 cm?
Cpenanite BbIBOZ, KaK M3MEHUTCA  3/IEKTPOEMKOCTb  IIJIOCKOTO

69 | KoHJeHcaTopa C KBaJpaTHbIMU IUIACTUHAMH, €C/IM U3 3TUX IvilacTvH | YK-2.B.2
BbIpe3aTh KPYI'H C IMaMeTPOM, PaBHbIM CTOPOHE KBaZpara.
OueHrTe CUTyalLMIO: /1Ba KOHJeHcaTopa oluHakoBo eMKocTr 200 MKD

70 | coeguiHeHbl TapasuienibHO. Kak w3meHutcsi ux obias eMKoctb, ecm | YK-2.B.2
coeJMHEeHMe 3aMEeHUThb Ha M0oc/e/j0BaTe/IbHOe?

71 | NauTe omnipefiesieHHe 3/1€KTPUUYECKOTO TOKaA. OIIK-1.3.1




72 | Chopmynupyiite 3aKkoH Oma /17151 yyacTKa Lielu. OIIK-2.3.1

73 Kak v3mMeHHUTCS CONpOTHB/IEHME TIPOBO/IA, €C/IU ero J/IMHa YBEeJIUUUTCS B VK2V 3
4 pasa, a ;uameTp — yBeruuTcs B 2 pa3a? OO0OCHYITe CBOM OTBET.

74 PaccuuraliTe MOIIHOCTh, BbIZIe/IIeMy0 Ha COMpOTHB/AeHUMM 3 KOM mnpu VK2V 1
TPOTeKaHWX Yyepe3 Hero Toka cuioit 60 MA. o

75 | [aliTe omnpe/iesieHrie MarHUTHOM UHYKLMH. OIIK-1.3.1

76 | KakuM obOpa3oM ormpesiessieTcst HarpaJ/ieHre Cribl Amrepa? YK-2.3.1

77 | Chopmynupytite 3akoH bro-CaBapa-Jlamaca. OIIK-1.3.1

78 PaccuuraiiTe, yeMy paBHa Be/MUMHAa MarHUTHOTO TI0Ji1 B LIEHTpe VK2V 3
KPYr'OBOr0 BUTKA paguyca 25 cM ¢ Tokom 0.5 A.

PaccuurtaliTe MarHUTHYH HWHAYKLMIO Ha OCH [JJIMHHOTO COJIEHOW[A,

g | COAepXalero 10 BUTKOB Ha CaHTUMETP /JIMHbI U (peppOMarHUTHBIN VK2V 3
CepAeYHUK C MpoHULaeMOoCTbio | = 100, ecmM Mo HeMy MPOXOAUT TOK o
cunon 2 A.

PaccuuTaiiTe TVIOTHOCTh HAMOTKH TOPOHWZA, HEOOXOAUMYI0, UTOOBI TPU

80 | cune Toka B Hem, paBHOW 10 A, MarHUTHOe MOJie Ha €ro OCHU HUMeJIo YK-2.Y.3
BenmmuuHy 1 MT.

Onpefenvre, KakoW 3apsf, HeCceT 3/7eMeHTapHas 4acTuLia, eC/d OHa,

81 | mBurasicb co ckopocteio 1 Mwm/c B marHuTHOM Tosie ¢ uHAykiueit 0.5 | YK-2.Y.1
Tn, ucneiThiBaeT ferictBue cuibl Jlopenna BenrunHou 0.16 nH.

OueHuTe CUTyalMIO: B MarHUTHOE MOJie C OJWHAKOBBIMH CKOPOCTSIMU

82 | BneTaroT MPOTOH U 3/1eKTPOH. byayT v oTimyatbes ux Tpaektopuu, U | YK-2.B.2
eCJTH 13, TO KakiuM 00pa3oM? ApPryMeHTHUDYITe CBOU OTBET.

83 | B uem cocTouT siB/ieHUe 3/IeKTPOMarHUTHOM UHTYKLIAN? OIlK-2.3.1
[Tpoananmusupyite BennurHy J/IC, BO3HMKAIOLIYIO B KOJIbL[e, KOTOpOe

g4 | BBIHOCAT M3 I0/151 32 BpeMs 25 Mc. Metaueckoe KoJibLio paguycom 10 VK2V 3
CM HaxOAuUTCSi B MarHUTHOM mnosie ¢ wuHAykouen 50 mTn. Otser T
3anuumTe B MB.

85 | /laiiTe onpesiesieHUs1 MaMarHeTUKaM M llapaMarHeTUKaM. OIlK-1.3.1

86 | Kakue BelllecTBa Ha3bIBatOTCsl (peppoOMarHeTUKaMu? OIlK-1.3.1

87 | UTo Ha3bIBalOT KOSPLIUTUBHOW CUION? OIIK-7.3.1
OrnpeseniiTe, Kakasi SHepPrusi 3aK/rOUYeHa B KaTyILIKe WHJYKTUBHOCTBIO

88 N N YK-2.¥.3
100 mMI'H ¢ TokoMm custont 0.2 A. OtBet paiite B MDXK.

89 Hpegno;xmev croco6 W3MepeHUs] BeMUWHBl MarHUTHOW SHEepruy, VK2V 1
3aK/IFOUEHHOM B KaTYIIKe, C TOMOLIbI CONPOTHB/IEHUS.

90 | Yto Ha3bIBaeTCs 3/IeKTPOMAarHUTHOW BOJTHOM? OITK-1.3.1
Kak B3avMHO OpHEHTHpPOBaHbl B 3/IeKTPOMAarHUTHOW BOJIHE BEKTOPBI

91 | HanpsDKEHHOCTH 3/IEKTPUYeCKOro TOoJsi, MarHuTHOM wuHAyKumyd u | YK-2.3.1
CKOPOCTH BOJIHBI?

92 | ChopmynupyiiTe 3aKOH OTPakKeHHsi CBeTa. OIIK-1.3.1
[TpoaHanu3upyiite, rie CBeT ABWKETCS ObicTpee — B anMase (n = 2.42)

93 | uu B BogZle (n = 1.33). Bo CKOJIbKO pa3 pa3nvuaroTcs CKOpocTu cBeta B | YK-2.Y.3
JIAHHBIX cpejax?

OueHuTe cWTyalMIO: Jiyd CBeTa IaZildeT Ha TIpaHULy pasjena [JByX
Bewjects nog yriaoMm 30°. IlokasaTesnb IpesloMJIeHMsI MepBOM Cpefibl

94 | paBeH 2.4. Bo3MOXXHO /i1, UTOOBI OTpa’kKeHHbIN U TpesioMeHHbId yun | YK-2.B.2
ObUTH TIepIIeHJUKY/IIPHBI ApYT ApyTy? Ecimm fa, onpezpenute rokas3aresb
TipesIOMJ/IeHUs1 BTOPOM Cpe/ibl.

95 | Yto Ha3biBatOT MHTepdepeHLueii cBeTa? OIIK-2.3.1

96 OnuivTe, B 4YeM pas3vuue MeXJy TeOMeTpUYecKOM W ONTHYeCKOH VK2V 1

Pa3HOCThIO XO/Ia CBETOBBIX JTyU€el.




97

[pennoxxuTe TeopeTnueckoe 000CHOBaHWEe HA/TMUMS Pajly’KHON OKPAaCKU
y TOHKMX IUIEHOK (pa3/uToe Ha MOBepXHOCTH BOJbI Macjo, MbUIbHbIE
My3bIPU U T.IL.).

YK-2.B.2

98

Uro Takoe pucriepcus cBeTa Kak siBjeHue? [IpuBeaute mnpumepbl
Ha0JTIOIeHHsT IUCTIEPCHH.

OIlIK-2.3.1

99

[TpoaHanu3upyiTe, KakKOW HaWOOMBIIMK TOPSAJOK CITIeKTPA MOXKHO
Hab/r0/1aTh Ha JUQPaKIMOHHOW pelieTKe, eciv oHa umeet 500 ITPUXOB
Ha MUAJUTUMETP U ee 00/TyyaroT CBeTOM C JI/TMHOM BostHEI 500 HM.

YK-2.Y.3

100

YeMy paBHa pa3HOCTb (a3 [BYX CBETOBBIX BOJIH, IPU KOTOPOM
HabJr0jaeTcsi MUHUMYM MHTEHCUBHOCTU?

OIIK-1.3.1

101

[Tnockonosisipu3oBaHHbIN CBET TaZildeT Ha aHaAu3aToOp TakK, 4TO
IUVIOCKOCTh  MOJigpU3aluu  cocrasiasier yroa 30° € IJIOCKOCTBRO
aHanusaropa. Bo CKO/BKO pa3 yMeHBIIUTCS WHTEHCUBHOCTH CBeTa B
yKa3aHHOM ci1yyvae?

YK-2.¥.1

Cemectp 3

102

Yo Takoe abCOMIOTHO YepHOe TesI0?

OIIK-1.3.1

103

Bo cko/nbKO pa3 M3MEHWUTCSl MOTOK 3HEepPrMd OT HUTU HaKalWBaHUs
JlaMIibl, €eC/ YABOUTb ee Temrepatypy? OOoOcHy#Te Ball OTBeT,
onupasice Ha 3aKoH Cte¢aHa-bosblMaHa.

YK-2.Y.3

104

Pacriosioxkurte crefyrole CreKTpanibHble KIacChl 3Be37 B TOPSIKe
BO3pacTaHusi abCO/IOTHOW Temrepatypel: A — Oenble 3Be3nbl, G —
kentbie, M — KpacHble, O — rosybbie. Vcronb3yiiTe B OTBETE 3aKOHBI
u3nyueHuss abCOMOTHO uepHOro Tena. OOBACHUTE TMOYyUEHHYIO
3aKOHOMEPHOCTb U3MEHEHHsI 1[BeTa.

YK-2.¥.1

105

OObsicHUTe TIPUHLUI W3MEPEHUs] TeMriepaTypbl Tejia C TTOMOIIbIO
ONTUUYECKOT0 MUPOMeTpa.

YK-2.¥.1

106

Yto Ha3biBaeTCsl BHEITHUM PoTo3hdekTom?

OIIK-1.3.1

107

B kakux eguHuIax cuctemMbl CY MOYKHO M3MepsThb SHeprui0 (hOTOHOB?

OIIK-2.3.1

108

MoxkeT 1 BUMMOe u3/lyuyeHre Bbi3BaTh (hOTO3((deKT B miacTuHe U3
MeTasuia, paboTta BeIxoja KoToporo paBHa 3.5 3B? OO6ocHyiiTe cBo
OTBeT.

YK-2.B.2

109

OObsicHUTe TPUUMHY BO3HUKHOBEHHS TOPMO3HOTO PEHTTeHOBCKOTO
W3/Ty4YeHuUsl.

YK-2.3.1

110

OObsACHWTE, KaK 3Heprusi GoTOHA CBs3aHA C JJTMHOW CBETOBOM BOJIHBI.
OG6oCHy#Te Balll OTBET.

OIIK-1.3.1

111

doToH c anuHOM BoHBI A = 97,04 1M paccesizicsi Ha HeTOABM>XKHOM
3/1eKTpoHe Tiof yriaom 6 = 90°. Tlpeasioxkute criocob oripefeneHus
OTHOCUTENTbHOTO  W3MeHeHWs  [JJIMHbl  BOJIHBI  (OTOHA  TIpH
KOMITTOHOBCKOM paccesiHid. PaccuuTaiiTe ero BeJIMUMHY B yKa3aHHOM
cinyuyae. KoMIITOHOBCKas [i/IvHA BOJIHBI paBHa 2,426 nm.

YK-2.B.2

112

OnuiuTe, UTO TpeZcTaB/seT coO0M aToM B paMKax mojend TomcoHa.
Kakuve 0CHOBHBIE HE[JOCTaTKX JAHHOU MOJeIn?

OIIK-7.3.1

113

ATOM BOZOpO/la HAaxOJWUTCS B OCHOBHOM COCTOSTHUU. KakoW JMHbI
BOJIHBI WU3/TyueHWe MOXKET WCITyCTUTh AaHHBIA atoM? OOOCHYy#Te Balll
OTBEeT, UCI0/Ib3Ysl NOCTYJ1aThl bopa.

YK-2.¥Y.3

114

B uem coctout runoresa jie bporinsg?

OIIK-1.3.1

115

OO6mbsicHUTe, TIPU KaKWUX YCJIOBUSIX MUKPOUACTHLIbI TIPOSIBJISIOT BOJTHOBBIE
cBoiicTBa. [IpuBeguTe mpumepsl, MOATBEPKAArOL[1e BOTHOBbIE CBOMCTBA
YaCTHLL.

OIIK-1.3.1




Bymer 5 TpOSIBAATE BOJHOBBIE CBOWCTBA (yTOONBHBIA MSY TpU

116 | momajgaHuy B BOpOTa IIMPUHOM 7 M, ecii Macca Msiua 400 r., a ckopocth | YK-2.¥.3
- 100 km/a? OTBeT 060CHOBATH.

117 | KakoB (u3nuecKuii CMbIC/T BOJTHOBOW (DYHKIMK? OIlK-1.3.1
B uyemM oT/Muue CTalMOHApHOIO M HECTAlJMOHAapHOIO YpaBHEHWS

118 N OIlK-7.3.1
[Ipégunrepa?
CpaBHuUTe J/IMHY BOJHBI Jle bpoiinsa as mapuka maccort min = 0,2 T U

119 | nmpoTtoHa mMaccoit mp = 1.67*107%7 Kr, UMelOIIMX O/IMHAKOBbIe ckopocTH | YK-2.Y.3
V.
Kakum o06pa3oM 2Heprusi «HyJIeBbIX KOJiebaHUM»  KBAaHTOBOTO

120 | rapmoHHUUeCKOro OCLIM/UIATOpA CBsI3aHa C cooTHolleHuem | YK-2.Y.1
Heoripe/iesieHHoCTel ['eii3enOepra?

121 [TocuuTaiiTe, CKOIBKO 3/IEKTDOHOB MOXXET HaxOJUThCSI B OCHOBHOM VK2V 3
COCTOSIHHAHY B aTOMe.
[TocuuTaiiTe, CKOJILKO 3/IEKTDOHOB B aTroOMe, y KOTOPOTO LIeJTMKOM

122 | 3anonHeHa BHelmHsisE 2p-000/04uka. ATOM Kakoro BemjectBa nmeer | YK-2.Y.1
TaKyl0 3JIEKTPOHHYIO KOH(UTYpaLUi0?
Ouenure 10 MOPSIAKY BeJIMUMHBI BPeMs KM3HU KBAHTOBOT'O COCTOSIHMS,

123 | sHeprusi KOTOPOro XapakTepusyeTcs pa3MbiBaHueM nopsiaka AE = 0.1 | YK-2.B.2
3B.
MukpouacTuiia 3ariepTa B OJHOMEpPHOM TOTeHI[MaIbHOU siMe IIMPUHOM |
c OecKOHEUHBIMM CTEeHKAMH W HAaXOAWUTCS B COCTOSIHUM C KBAaHTOBBIM

124 | yucnom n = 1. Tlokaxure, Kak OIpeAequTb KOOpPAWHATBI Todek, B | YK-2.B.2
KOTOPBIX BEPOSITHOCTh OOHApPY)XUTh MHKPOUYACTULy MaKCHMaslbHa.
HaliguTte X B yKa3aHHOM CJIyyae.

125 KakuM MoXKeT ObITh CIIMH YaCTULl, KOTOPbIe OMUCHIBAIOTCS CTaTUCTHUKOM VK231
Pepmu-/vpaka? ITpuBeauTe npuMepsl TAKUX YaCTHLL.

126 O6'I:HCHI/I'I:I€, yeM OT/IMYaeTCsl XapakTep 3alo/JHeHHsI COCTOSTHUM OITK-1.3.1
KBAHTOBOM CHCTeMbl hepMHUOHAMH 1 D030HAMHU.

127 | ConiocTaBbTe CBOMCTBA CIOHTAHHOT'O U BbIHY)KAEHHOT'0 U3/TyUeHUsl. YK-2.¥.3
[lpennoxxure  TeopeTndyeckoe  OOOCHOBaHWME, KAaK  W3MEHUTCS

17g | POBOAMMOCTb  KPEMHHMEBOTO obpa3lla, ec/ii B Hero BHEPUTb VK-2.B.2
HeDOoJIbIlIoe KOJTMUEeCTBO WH/AMEBOW TpUMecH? BaneHTHOCTh KpeMHUs
paBHa 4, BaJIeHTHOCTb UHJUSA — 3.

129 | OnumuTe NPUHLKI pabOTHI J1a3epa Mo TPEXYPOBHEBOU CXeMe. OIIK-7.3.1
Jlazep paboTaeT 10 TpeXypOBHEBOW CxeMe. ODHEPrusi OCHOBHOTO

130 | CocTOAHMS E1 = -8 3B, sHeprus Bo30yxaeHHOro coctosiHusi E2 = -5 3B, VK-2.Y 3
3Heprusi MetactabuibHoro coctosius E3= -5.2 3B. Onpexnenure [vHy o
BOJTHBI, HA KOTOPOU TIPOUCXOUT paboyee W3/ydyeHue.

131 Uemy paBHa MOJApHAs TeIVIOEMKOCTb TBEPAOrO Teld, COMMACHO | yuo 5 5
KJIaCCUYeCKOM TeOpUH TeIy1IoeMKOCTH [lrosioHra u I1tu?

132 OOmbsicHUTe, KaK KBAHTOBAst TEOPHSI Ter/I0eMKOCTH TBEPAOro TeJla Hebas VK2V 1
JOTIO/HSEeT TeOPUIO TeNJIOEMKOCTH DUHILTEeNHA.

133 Kakass uactuia HasbiBaeTcsi  (oHOHOM? Kakum  KBaHTOBBIM OIK-2.3.1
pacrpe/ie/ieHUeM OMKChIBAKOTCSL (POHOHBI?
Bormpocsr (3agaun) asist 3aueta / audd. 3auerta mpecTaBeHbl B Tabauie 16.

Tabsura 16 — Bonpocsr (3a7aum) asisi 3auera / gudd. 3aueta
Ne Kopg
v [TepeueHb BompocoB (3afau) AJs AuddepeHLIMPOBAHHOTO 3a4yeTa HHMKATOpA




| YueOHBIM I7TAaHOM He TIpelyCMOTPEHO

[TepeyeHb TeM /IS BBIMOJIHEHHST KyPCOBOTO MTPOEKTa/ KyPCOBOM pabOThI TIpeiCTaB/IeHbI B
Tabviie 17.

Tabsuiia 17 — IlepeueHb TeM /1 BBITIOJTHEHHSI KYPCOBOT'O MTPOEKTa / KYPCOBOM pabOTEI

No 11/ [TpuMepHbIii TepeyeHb TeM [1Jisi BbITIOTHEHUsT KypCOBOI'O MPOeKTa/
KYPCOBOI pabOThI

YueOHBIM IJIAHOM He MpelyCMOTPeHO

Bonpockl /i1 TIPOBEZIEHUS] TIPOMEKYTOUHOW AaTTeCcTallid B BUZE TECTUPOBAHUS
nipe/icTaB/ieHbl B Tabmuie 18.

Tabnwiia 18 — ITpuMepHbIi MlepeueHb BOITPOCOB it TECTOB

Ne o Kopg
[TpriMepHBI NTepeueHb BOMPOCOB [/ TECTOB

n/n WHAMKATOpa

Kakass OyzseT TpaeKTOpus y 4YaCTHIIbl, [BIDKYIIEHCS paBHOMEDHO C

MIOCTOSIHHBIM 10 BeJIMYMHE YCKOPEHHEM.

1) INpsimast nuHUS

1 | 2) Jlunus c neperubom YK-2.¥.3

3) ITapabosna

4) OKpy>KHOCTb

Otsert: 4

Ornpefenure, Kakas U3 NPeJCTaB/JeHHBbIX (U3UUECKUX BeIUUMH HMeeT

eJMHULYy U3MepeHUs], COBMAZAOIIYI0 C eJUHULIeN U3MepeHUs CUJIbL.

1) Umnynbc

2 | 2) YckopeHue OIlK-2.3.1

3) Bec

4) YrnioBasi CKOPOCTb

Otsert: 3

Yrto npou3ougET mocsie abCo/MOTHO HEYTIPYTOTo yJapa 4aCTHI] MacCaMU

m, = 4m, U C KUHeTHYecKumMu 3Heprusamu T, = 6T,. Yactuua ¢ maccoun

m, JBUraaach BIPABO, a YaCTUL]a C MaCCOM M, — HABCTPeuy 4YacTulle C

Maccou m;.

3 | 1) YacTturpl OyyT ABUTaTHCS BIIPABO YK-2.¥.1

2) Eaunast yactuiia 6yieT ABUraThCsl BJIEBO

3) UacTuripl OyAyT MOKOUTHCS

4) Yactuiipl OyayT ABUTaThCSl B IPOTHUBOTIOIOXKHbIE CTOPOHBI

Otser: 2

[TpoaHanu3upyiiTe, Kakoi OTBeT SIB/SETCS IIPaBWIbHBIM Ha BOIIPOC:

«UeMy paBHa CyMMa BHYTPEHHMX CWJ/, JEeUCTBYIOLIUX MeXAY TejlaMu

3aMKHYTOW MeXaHUYeCKOW CUCTeMBbI?»

1) VI3meHeHNIO SHEPryuy CUCTEMBbI

2) Hynto

3) VI3MeHeHUI0 UMITyJIbCa CUCTEMBI

4) YCKOpEeHHIO LIeHTpa MacC CUCTEMbI

Otser: 2

YK-2.B.2




Uro mnpous3oileT € MOMEHTOM WHEpIMM CBUHLIOBOTO I[WIMHJPA
OTHOCUTEJIbHO OCH, COBMAJAloIledd C €ero reoMeTpUYecKod OChIO
CUMMETPHH, eC/TU [IWIMHAP CIUTIOIIUTE B IUCK?

1) He uameHnurcs

2) YBenuuuTcs

3) CoxpaHUTCs

4) CraHeT paBHbBIM HYJIHO

Otser: 2

YK-2.B.2

YKakuTe BepHYHO 3alllCh YypaBHeHUs [UHAMUK{ BpallaTelbHOro
JIBIDKEHUSI.

HM=Jw

2)e=M/J

3)M =L-w?

4) L = r-p-sina

Otser: 2

OIlK-2.3.1

YKakuTe, yeMy paBeH MOMEHT WHepLMHM TOHKOro obpyda mMaccoil m u
pazuycar.

1)J=m-1%12

2)J=mr1%2

3)J=m1%3

4)J=m-r?

Otset: 4

OIIK-1.3.1

BribepuTe (pa3y, COOTBETCTBYIOIIYIO TepBOMY 3akoHy HbrOTOHa:
«[1epBbIii 3akoH HbI0TOHa yTBepXKJaeT. ..»

1) ®akr cyijecTBOBaHUS abCOJIFOTHOTO ABV)KEHUS

2) Cy1iecTBOBaHMe UHePLMA/bHBIX CUCTEM OTCYETa

3) ®axKT CylieCcTBOBaHUsI HeMHEePLMaIbHbIX CUCTeM OTCUETa

4) ®akKT CyleCTBOBaHUS MPUHLIUIA OTHOCUTENILHOCTU ["anues

OtBer: 2

YK-2.3.1

PaccuuraliTe BelMUMHY MOAY/Si MaKCHMMalbHON BeIMUMHBI YCKODEHHs
TOUKH, [IBU)KeHWe KOTOPOW OMMChIBAaeTCsl ypaBHeHHeM X = 3cos(2t — m)
CM.

1) 12 m/c?

2) 3 m/c?

3) 7 m/c?

4) 9 m/c?

OtserT: 1

OIIK-1.3.1

10

Bribepute ¢opmysty, ornpefenstonyl0 BeIMUUHY (a30BOH CKOPOCTU
BOJIHBI.

Duv=wk

2)v=k-v

3v=kA

4 v=wk

Otsert: 4

YK-2.¥.3

11

PaccuuraiiTe, yeMy paBHa paboTa KOHCEPBAaTUBHOW CHJIbI TI0 3aMKHYTOU
TpaeKkTopuH (1o Toukam 1, 2, 3u 1).

1) 3aBucHT OT yOBIIM NMOTEHL{MA/TBHOM SHEPTUU

2) IlponoproHanbHa NpUpaleHUI0 KMHeTHYeCKON SHeprun

3) PaBHa Hy/tO

4) 3aBUCHUT OT CKOPOCTH JIBUYKEHHUS

Ortsert: 3

OIIK-1.3.1




12

Kakass u3 nepeuuciieHHbIX (DU3UUECKUX BeMUMH KMMeeT pa3MepHOCThb
(xkr-m)/c??

1) MoMeHT cubl

2) MoMeHT uHepLUU

3) MomeHT ummnyJibca

4) Cuna

Otsert: 4

OIlK-2.3.1

13

Korpa TaHreHuuasbHOe YCKOpEHME DaBHO HYJ/IHO, a HOPMaJbHOe
yCKOpeHHe TMOCTOSIHHO, TO TaKoe [IB)KeHHe Ha3bIBaeTcsl ...

1) PaBHOMepHBIM KPUBOJIMHEMHBIM

2) PaBHOMepHBIM MPSIMOJIMHENHBIM

3) PaBHOYCKOpeHHBIM MPSIMOJIMHEHHBIM

4) PaBHOMepHBIM BpalljeHueM

Otsert: 4

OIIK-7.3.1

14

Bribepute npaBubHbIA OTBeT. Kak M3MeHsieTcsi MOJy/Ib CKOPOCTH TIPH
NPSIMOJIVHEMHOM /IBIDKEHHH, eC/IM 3aBUCHMOCTb IIPOM/IEHHOIO Te/IOM
IIyTH OT BpeMeHH 3a/laHa ypaBHeHueM: S = 4 + 15t% + 37

1) Y6biBaer

2) Ilpoxoaut uepe3 MUHUMYM

3) Bo3pacraer

4) OcTaéTCsi NOCTOSIHHBIM

Otsert: 3

YK-2.3.1

15

Kak BbruMc/isieTcss MOMEHT UHEpLMY MaTepuaabHOU TOUKHU?
1) J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J=mr?

OrTBeT: 4

YK-2.¥Y.3

16

Kak cooTHOCATCS MOMEHTBI MHEPLIMU AMCKa Ja ¥ UUAMHpPa JiI, KOTopbie
HMMeIOT PaBHbIe MacChl U PafjuyChl?

1) Jo=Ju

2)Jo > i

3)Jo>2-Ju

4 Jn > Juy2

OtgerT: 1

OIIK-2.3.1

17

HaiiuTe oTHOIIEHWe MpoW3Be/ieHHbIX pabot (A;/A,), ecu JBa AUCKA C
paBHbIMU Maccamu M paguycamu R, u R, (R; = 2R,) packpyuuBaloT u3
COCTOSIHUSI TIOKOS 10 OJJMHAKOBBIX YTJIOBBIX CKOPOCTEM.

N1

2)3

3)4

4)5

Otsert: 3

YK-2.¥.1

18

Kakoi1 yuéHsli1 co3zian crieljuanbHyr0 Teopyto otTHocuTenbHOCTH (CTO)?
1) Tanuneit

2) DUHILTeNH

3) JlopeHij

4) bop

OtBeT: 2

YK-2.Y.3




19

BribepuTe ypaBHeHHe, OMMUCHIBAIOIIee TapMOHUYECKUEe KOylebaHusl.
1) x =0,1-tg(2t2 + /6)

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

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

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

Orger: 2

OIIK-1.3.1

20

[IpoaHanu3upyiiTe, TpU KakOM YCJIOBUM B CHUCTEMeE, COBepLIAroLIen
BLIHY)KZIeHHbIe KojiebaHus, Oyzer Habmozatbcs pe3oHaHC (@, —
COOCTBEHHas YaCTOTa,  — YaCTOTa BBIHY)K/AIOIIEeH CUIIbI)?

1) o >> o,

2) w > w,

3) R,

4) o << ®,

Otsert: 3

OIIK-1.3.1

21

Bribepute, Kakasi pu3nyeckasi BeJIMUMHA U3MEHSIETCS T10/] BO3/IeHCTBHEM
CUJIbI Ha TeJI0 COT/IaCHO BTOPOMY 3aKOHY HblOTOHa.

1) MonsipHas macca

2) CKopoCThb

3) Macca

4) MoMeHT UHepI1ur

OtBer: 2

OIlK-7.3.1

22

Bribepute, B Kakoil cucTeMe Tesl IOJHBI MOMEHT MMITY/IbCa OCTAeTCs
TTOCTOSTHHBIM.

1) 3amKkHyTOM

2) HesaMKHyTOH, Tle CyMMa MOMEHTOB BHYTPEHHUX CUJI paBHa HYJIHO

3) He3amkHyTOH, Ile CcyMMa MOMEHTOB BHELIIHUX CUJI [IOCTOSTHHA

4) He3aMkHyTOU

Otser: 1

YK-2.3.1

23

Ykaxure, paboTa Kakoll M3 Tepeurc/IeHHbIX CUJI PaBHa HYJIO TIpU
3aMKHYTOW TPAaeKTOPHUM JIBU)KEHUS Tesla.

1) Bsiskoro TpeHus

2) Cunbl TpeHHs1 KaueHUst

3) TsiroTeHus

4) Cusibl TpPeHUSI CKOJTbKeHHsI

Ortser: 3

OIIK-2.3.1

24

YeMy paBHa BeJTMUMHA YCKOPEHUsI CBOOOJHOTO Ta/IeHUs g Ha BLICOTE Hafl
MOBEPXHOCTBI0 3eMJ/IM, pPaBHOW paguycy 3emnu? BenuuuHy g BOIM3M
NOBEPXHOCTY 3eMJIM NIPUHATEL paBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

OtBeT: 2

OIIK-1.3.1

25

[TpoaHanu3mupy¥iTe, Kak U3MEHUTCS 11epH0/, Kojie0aHHiT MaTeMaTHUeCcKoro
MasiTHUKa, eC/Iv JJIMHY ero rnojBeca yBeJu4yuThb B 9 pas, a Maccy rpysa —
YBeJIMUUTH B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBenuuutcs B 4 pasa

3) YMeHbIIUTCS B 2 pasa

4) YMeHbpIIUTCA B 4 pasa

Otser: 1

YK-2.¥.1




26

OrneHuTe 3/1€KTPOEMKOCTh IUIOCKOTO BO3JAYIIHOTO KOHJEHCATopa, eC/u
paccTosiHie MeXJy ero o0KIaJKaMu yBeJquuuTh B 9 pa3, a o06sacThb
MeXTy 00K/TaIkaMy 3a/TUTh AUCTHITMPOBAHHOW BO/IOM (€ = 81).

1) YmenbmmTcs B 4 pasa

2) YBenuuutcs B 4 pasa

3) YBenuuuTcs B 9 pa3

4) YBemuuurcs B 12 pa3

Otsert: 3

YK-2.¥.3

27

Ha3soBwurte BeljecTBa, KOTOpPbIe MPU OOBIUHBIX YC/IOBHUSIX MPAKTHUECKU He
TIPOBOJST 3/IEKTPUUECKHI TOK.

1) IIpoBogHMKYM

2) [TonyripoBoiHUKYU

3) [TnatunHa

4) JA3neKTpUKU

Otsert: 4

YK-2.B.2

28

Kak HampaB/ieHbl CHU/I0BbIe JTMHUW HArpsDKEHHOCTU 3/1eKTPOCTaTUUeCKOIo
T10Jis, CO3/IaHHOTO TOYEUHBIM OTPHUIAaTe/IbHBIM 3apsioM?

1) 3akpyumuBaroTCsi BOKPYT 3apsija

2) K zapsny

3) 3akpyurBarOTCS BOKPYT 3apsifia 0 YaCOBOU CTpeJiKe

4) 3aKpyuMBarOTCsl BOKPYT 3apsi/ia TPOTUB YaCOBOU CTPeJIKU

Otser: 2

YK-2.B.2

29

MoskeT /1 YyacTuila UMeTh 3apsifi, BeJIMUMHa KOToporo B 1,5 pa3a 6obiiie
3/IeMEeHTapHOr o 3apsija?

1) Moxert

2) Hert, He MoxeT

3) MoxkeT, HO TOJILKO €C/TU 3apsifi OTpULiaTeTbHbIN

4) Mo»eT, HO TOJIbKO eCJIv 3apsi/[| TT0JI0XKUTebHbBIN

OtBer: 2

OIIK-1.3.1

30

Uemy paBeH NOTEHLMAI 3/IeKTPUUYECKOr0 I0JId?

1) INoTeHLMAaNbHOM 3HEPTUX eJUHUYHOTO TIOJIOKUTEILHOTO 3apsijia Wiu
OTHOILIEHHIO TTOTeHLIUaTbHOM SHEPruU K 3apsify

2) Pabore cui mojs O TIepeMeIIeHUI0 eJUHUYHOTO TIOJI0KUTETbHOTO
3apsijia U3 JaHHOW TOYKH T10J1s1 B 6eCKOHEUHOCTh

3) Cure, neCTBYIOLLEHM Ha 3apsifi, TOMell|eHHbIM B JAHHYI0 TOUKY T10JIsI

4) KuHeTn4ecKol SHepruy NMpoOHOr0 TOUEUHOTO eMHWUYHOIO 3apsja B
JIJaHHOM TOUKe TI0JIst

Otser: 2

YK-2.B.2

31

Harnuiure dhopmyny 3akoHa OMa B guddepeHiiransHol hopme.
HR=UI

2) R = Q/I2 At

3)j=0o'E

4)R =P/l

Otsert: 3

YK-2.B.2

32

Havigure  mpaBuibHOe — Ha3BaHWe i1 BEKTOPHOM  CHUJIOBOU
XapaKTePUCTUKU 3/IeKTPOCTaTUUeCKOT0 TI0JIs.

1) IMoteHuwman

2) HanpspkeHHOCTB

3) Nupykuus

4) 3apsp,

Otser: 2

YK-2.3.1




33

OueHuTe, KaK M3MEHUTCSl CUIa 3/IeKTPOCTaTUYeCKOTO B3aWMOJENCTBUS
JIBYX TOUYEUHBIX 3apsi/ioB, eCM OJMH W3 HUX YMEHbIIUTb B 4 pasa, a
pacCTosiHUE MeXXAy HUMH YMEHBIIUTh B 2 pasa.

1) YmenbimTcs B 8 pa3

2) YMeHbLIUTCA B 2 pasa

3) ¥YMenbluTcsi B 16 pas

4) He uameHurcs

Otsert: 4

OIIK-1.3.1

34

OrneHuTte, Kak 3aBUCUT 3/1eKTpUYecKas NPOBOAWMOCTb IPOBOJHMUKA OT
TIPU/IO’KEHHOU K HEMY Pa3HOCTH MOTEeHLUa/OoB.

1) IIpsiMmo mponopLMOHATBEHO

2) IlponopLjoHanbHO CTeNeHU OT Pa3HOCTHU MOTEHLUAIOB

3) [IponopuoHanbHO KBaAparty

4) He 3aBUCUT

Otsert: 4

OIlK-2.3.1

35

YKaxuTe (QU3NUECKYH0 Be/JMYMHY, KOTOpas uMeeT Ty JKe eJWHULYY
V3MepeHUs], UTO Y HalpsKeHue.

1) HanpsibkeHHOCTD

2) IlpoBoAMMOCTH

3) 3C

4) CornpoTuB/eHNe

Otsert: 3

OIIK-1.3.1

36

Kak  Ha3piBaeTcs  BelMUMHA  HANpPSDKEHHOCTH — TIOJIsL,  eC/H
HaMarHUUeHHOCTh  (eppoMarHeTka  obpaijaercss B HyIb H
HaTPSPKeHHOCTD T10J1s1 HarpaB/ieHa MPOTUBOII0JIOXKHO TI0JTI0, BhI3BaBILIEMY
HamMarHu4yuBaHue?

1) 'ucrepesucom

2) KospiuTuBHOM cuioi

3) [Monsipuzaiuent

4) MarHuToABWXYIllel CUIon

OtBer: 2

OIIK-7.3.1

37

OneHuTe, TI0 KaKOW TPAeKTOpUHM OyZeT ABUTAaThCS B MAarHUTHOM TIOJe
yacTula, JieTslljas C MOCTOSTHHOM CKOPOCTBIO BZOJIb JMHUNA MarHUTHOU
WHAYKLUN?

1) OKpy>XHOCTb

2) Ipsmas

3) OBanoup

4) Dnnuric

OrTBeT: 2

OIIK-2.3.1

38

B Kakux eiMHULIAX U3MePSIeTCsl HarlPsDKEeHHOCTh 3/IeKTPUUeCKOTo ToJIsi?
1) A/m

2) B/m

3) Kn

4 Tn

OrTBeT: 2

YK-2.B.2

39

YcTraHoBUTE COOTBETCTBME MEXZAY MaTepuajoM IIPDOBOJHHMKA MU €ro
3/1eKTPONPOBOJHOCTBIO:

Matepuain DJIeKTPONpPOBOAHOCTE (0, 1/(Om-cm)
A) Mertann 1)>10-15-10"1°
B) ITonyripoBoiHUK 2)10719-103
B) [nsnekTpuk 3) 104 - 108
OtBer:1-B,2-5,3-A

OIIK-1.3.1




40

OueHuTe, KaK COOTHOCSITCS YTJIbI Ta/IEHUs O U OTPayKeHHUs () CBeTa?
1) o >> @

2)a>0@

3)a=¢

Ha<o

OTBeT: 3

YK-2.¥.1

41

[TpoaHanu3upyiite, yeMy paBeH aOCOMIOTHBIM TOKAa3aTeslb MPeOMJIeHUs
cpefbl C [AW3JEKTPUYECKOW NPOHULIAEMOCTbI0 € = 16 W MarHWTHOU
TPOHKMLIAeMOCTBIO | = 1.

1) 1/32

2) 1/4

3)4

4) 1/16

OtBeT: 3

OIIK-1.3.1

42

YKaxkuTe siBlieHUe, KOTOpPOoe UMeHyeTcsi uHTepdepeHLueil BOIH?

1) OrubaHue BoTHaMH TIPEIATCTBUN

2) Hanokenue [pyr Ha Jpyra BO/JH, WAYIMX OT KOIePeHTHBIX
HMCTOYHUKOB

3) Ork/ioHeHHWe BOMH  OT  [ePBOHAYAJILHOTO  HallpaBJ/IeHUs
pacrpocTpaHeHUsl NPy Mepexo/ie U3 OJJHOU Cpe/ibl B IPYTYIO

4) 3aBucUMOCTb (ha30BOI CKOPOCTHU OT [IJTUHBI BOJTHBI

Otser: 2

OIIK-2.3.1

43

[TpoaHamu3upy#Te, KAKUM ZO/DKeH OBbITh YTOJI TIaJileHHs] CBeTOBOIO JTyua,
yT0OBI OTPa)KEHHBIH JTy4 COCTaBJISI C Ta/jatolum yrom 40°.

1) 25°

2) 55°

3) 20°

4) 45°

Otsert: 3

YK-2.3.1

44

Ouenute oNTHYeCKyr JIWHY NyTH L U3 OZHOM TOUKU B IPYTYIO, €C/IH
paccTosiHue MeXJy [BYMs TOUKaMU IIPO3pavyHOM [W3/1eKTpUYeCcKOou
cpeabl S = 4 m. ITokasaresb npesioM/ieHus cpes n = 1,5.

1)5m

2)6m

3)7m

4)11m

Otser: 2

YK-2.¥.3

45

Iyt 0OBSICHEHUS] KAKOTO SIBJIEHUST MOXKET OBbITb WCIO/Ib30BaH TIPUHIIUIT
['totireHca-®dpenens?

1) KorepeHTHOCTb

2) Mudpakuus

3) Monsipuzanus

4) KoprycKysipHO-BOJTHOBOM [Iyaini3m

Otser: 2

OIIK-1.3.1

46

[Tpoananu3upyiite, ueMy paBeH MepUO/, PelleTKH, Korja JudpaKkLMoHHas
pemterka cozepXuT 200 [ITPUXOB HA MUJIZIUMETP.

1) 100 MKM

2) 500 MmKkm

3) 200 MKM

4) 5 MKM

Otsert: 4

YK-2.¥.1




47

[lpoaHanu3upyiiTe  MHTEHCUMBHOCTb CBeTa IIpU  HHTepdepeHL U
O/JMHAKOBBIX BOJIH C UHTEHCUBHOCTBIO | OT KOrepeHTHBbIX UCTOYHHKOB B
TOUKe, B KOTOPO# pa3HocTh ¢a3 paBHa 2-m-N (N =10, 1,2, ...)?

1) 41

2) 31

3)1

40

Otser: 1

YK-2.¥.3

48

YTro W3 TMepeuruc/ieHHOTO SIB/SETCS OCOOEHHOCTBIO CHJ/IOBBIX JIMHHUM
MarHMTHOIO ToJisi?

1) CrnoBble TMHUY MarHUTHOTO MOJIs1 BCEr/ia 3aMKHYThIe

2) MarHuTHble CUIOBble JIMHAM HAUMHAKOTCSI HAa MarHUTHBIX U
3aKaHUYMBAIOTCS Ha JIEKTPUUYECKUX 3apsifiax

3) MarHuTHble CWIOBble JMHUM HAYMHAIOTC U 3aKaHUMBAKOTCA Ha
MarHUTHBIX 3apsax

4) MarHuTHble CWJIOBble JIMHUM HAUMHAKOTCSI M 3aKaHUYMBAIOTCS Ha
3/IeKTPUUECKUX 3apsiiax

OtBerT: 1

OIIK-1.3.1

49

CpenaiiTe BbIBOJ, KakoW TreomMeTpuueckoill (urypoii MoXKHO oOmucaThb
TPaeKTOPUIO [IBI)KEHHUSl 3apsDKeHHOM 4YacCTHULbl, [JBUraroLleicss TOoZ
HeKOoTopbIM yrjioM (0° < a < 90°) K IMHUAM MarHUTHOW UHAYKLMH.

1) Okpy>XHOCTb

2) IMapabona

3) 'uniepboia

4) Cnivipanb

Otsert: 4

YK-2.¥.3

50

OrjeHuTe CTerneHb ToJisipu3aluu P cBeTa, ecyid CBeT TIpe/iCTaB/IsieT co00i
CMeCh eCTeCTBEHHOI'0 CBeTa C IJIOCKOIO/IIpHU30BaHHbBIM. IHTEHCUBHOCTD
TO/ISIPU30BaHHOTO CBeTa B Jiyue paBHAa UHTEHCUBHOCTU eCTeCTBEHHOIO
CBeTa.

1) 25%

2) 35%

3) 50%

4) 75%

OrTBeT: 3

YK-2.B.2

51

PaccuuraliTe TokKasaTe/ib MpesiOM/IeHUs BelllecTBa, eC/IM CKOPOCTb CBeTa
TIpM Tepexo/ie Jiyuya U3 Bo3ZlyXa B HEKOTOpOe BeIleCTBO YMeHbIIW/Iach Ha
20%.

11,2

2) 1,25

3)0,2

4)2,2

OrTBeT: 2

YK-2.3.1

52

PaccuuraliTe yros Mexay ONTAYECKUMHU OCSIMM TOJsipU3aTtopa U
aHanusatopa. [Ipy TNpPOXOXKJAeHWM CKpeIlleHHbIX TMoJisipu3aTopa U
aHa/M3aTopa UHTEHCUBHOCTh CBETA YMEHbIIIW/Iach B 4 pasa.

1) 60°

2) 45°

3) 30°

4) 90°

OrTBeT: 2

YK-2.B.2




53

[IpoaHanu3upyiTe, Kak U3MEHUTCS BeJIMUYMHA MAarHATHOM WHAYKLMM Ha
OCU [JJIMHHOI'O COJIeHOWJa, eCc/id TOK B HeM YyBeJIUuuTb B 4 pasa, a
IVIOTHOCTb HAMOTKH BUTKOB YMEHBLLWTH B 2 pasa?

1) YBenuuurcs B 2 pasa

2) YBenuuutcs B 9 pa3

3) ¥YMeHb1UTCS B 9 pa3

4) YMeHpmMTCA B 3 pasa

Otser: 1

YK-2.B.2

54

YKaKuTe, Kakoe TeJlo SB/sIeTCsT abCOFOTHO YepPHBIM TeJIOM.
1) INornoijaeT Bce najatolijee Ha Hero U3TyyeHue

2) OTpakaeT BCe Majiatolllee Ha HEro U3ay4yeHue

3) M3nyuyaeT B peHTTeHOBCKOM J1aria3oHe

4) N3nyyaeT B BUAMMOM JHaria3oHe

Otser: 1

YK-2.¥.1

55

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

2) 3epKanbHOrO

3) MaroBoro

4) YepHoro

Otset: 4

YK-2.Y.3

56

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

1) B 72 pa3za

2) B 81 pas

3) B 88 pa3

4) B 64 paza

Otsert: 2

YK-2.¥.3

57

Bribepute, kKakas (opmysia Haubosiee TOYHO OIMUCHIBAET CIEKTPAIbHYIO
IJIOTHOCTh SHEPreTUYeCKOW CBETUMOCTH abCOIFOTHO YepPHOTO TeJia.

1) ®opmyna Pepmu-/lrpaka

2) ®opmyna bose-DiiHiuTeiiHa

3) ®opmyna [lnanka

4) ®opmyna Panes-[xuHca

Otsert: 3

OIIK-1.3.1

58

Kakoe nsnyueHue sB/seTCs paBHOBECHbIM?

1) Anbda-, 6eta-, raMma-u3TydeHuUs

2) TerioBoe u3nyueHue

3) JlazepHoe U3nyueHHe B BUIMMOM U MH(PAKPACHOM uaria3oHax
4) TopMO3HO€e PEeHTTeHOBCKOe H3/TyueHne

Otser: 2

YK-2.3.1

59

YKakuTe 3aKOH, KOTOpBIM orfpeziesisieT TOJIOKeHWe MaKCUMyMa
W3y4yaTesbHOM CrIOCOOHOCTU abCOMIOTHO YEepPHOTo Tejla TPY 3aJaHHOU
abCoJTIOTHOM TeMIieparype.

1) 3akon CredaHa-bonbimMaHa

2) IlepBbiti 3aK0H BrHa

3) 3akoH Kupxroda

4) 3akoH Martoca

Otser: 2

YK-2.B.2




Ykaxute Gopmysy, onpesie/stolyt0 SHEPrUi0 CBeTOBOTI0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c
60 3)E=hv OIlK-2.3.1
4)E=hv=h-c/A
Otsert: 4
[TpoaHanu3upyiite, Kak W3MEHSeTCS CWIa TOKAa HacChIIleHUs1 TIpU
dboToapdekre B cilyyae yMeHbllIeHHsI CBETOBOI'O I10TOKAa Tlafarolljero
CBeTa MOCTOSIHHOMW [IJIHbI BOJTHBI.
61 1) YmeHnbIaetcs OIK-1.3.1
2) CHavasia yMeHbLIaeTcs, 3aTeM yBeJINUMBaeTCs
3) CHauasa yBe/IMUMBaeTCsl, 3aTeM yMeHbIIIaeTCst
4) CHauana ocTaeTcsi IOCTOSIHHOM, a 3aTeéM YMeHbIIaeTCs
Otser: 1
[IpoaHanu3upyiiTe, UTO TIPOU30UMAET C KUHETUUECKOW SHeprueu
(h0T03/1eKTPOHOB, €C/IU, He MeHsIsl YaCTOThI [aZlatollero CBeTa, YBeIMUUTh
€ro MHTEeHCHUBHOCTH B 2 pasa.
62 1) YmenbImmTcs B 2 pasa OITK-7.3.1
2) YBenuuutcd B 4 pasa
3) He u3menuTtcs
4) YBenuuurtcs B 2 pasa
Otsert: 3
OrneHuTe BeJIMYMHY KpacHOW rpaHuibl (oTosddexrta (B repuax) s
KaTro/ja, U3rOTOBJIEHHOI0 M3 BOJb(pamMa TOILMHOM 2 MM. KaTo/ MoKphIT
csioeM okcuzia 6apusi. PaboTa BbIXo/ja 37IEKTPOHOB C MIOBEPXHOCTU KaToza
paBHa 2 5B. IloctosHHas Ilmanka — h = 6,6:1073* [x-c. 3apsj
63 | >1eKTpoHa —e = 1,6:10719 Ku1. OIMK-2.3.1
1) 3,2:10%5 I'y
2)4,8-10'5 I'g
3)4,8-10 I'y
4)4,8-108 'y
Otsert: 1
Kakum 00pa3oM 3aBHCHT paboTa BBIXOZIa 3/7€KTPOHA C TIOBEPXHOCTH
Karo/ja U3 KafiMusi OT YacCTOThI Ma/jarolllero ceera’?
1) IIpsiMo MpOTOPLIMOHA/ILHO YacTOTe
64 | 2) [IponopLMoHaIBEHO yCKOPSIOLLeMY HalpsDKeHUI0 YK-2.Y.3
3) ITporopiroHanbHO KBa/IpaTy YyacTOThI
4) He 3aBUCUT OT YaCTOThI
OtBerT: 4
[Mpoananu3upyiite, Oyzer au Habmogatbcsa  dorodddekr, ecau
MJIaCTUHKY W3 JlaHTaHa oO0JiyuyaTh CBETOM C JMHOW BoiHbI 600 HM?
Pabora BbIX0/]a 3/71EKTPOHA U3 JIaHTaHa paBHa 3,3 3B.
1) ®oTo3d ekt BO3MOXKEH, eC/Id KaToJ, HarpeTh 0 TemrepaTyphl 347 K
65 | 2) He Oyaer VK-2.Y.3

3) @orosddeKT BO3MOXKEH, €clIu [JOMNOJHUTeNbHO TIPWIOXKUTh K
TJIaCTUHKE YCKOPSIIOIIYI0 Pa3HOCTh MOTEHIMA/IOB BeJIMUMHOM He MeHee 1
B

4) ®oto3¢ddeKT BO3MOXKEH C BePOSATHOCTLIO p ~ 0,5

OtBeT: 2




CpenaiiTe BBIBOZ, O BeJMUMHE MHHHUMAJIBHOTO OOpAaTHOTO HAarpsDKeHUs,
NP KOTOPOM TIOJIHOCTBIO TpeKparjaetcsi (OTOTOK. YCJIOBHe: Heprus
¢oroHoB paBHa 6,5 3B, a QoTOKaTOA W3rOTOBIEH W3 JUTHSA, paboTa
BBIXO/]a KOTOPOTO COCTaBsieT 2,5 3B.

66 | 1)4B YK-2.B.2
2)9B
3)6,5B
4)2,5B
Otser: 1
OueHnte, BO CKOJBKO pa3 /JaBjeHWe  CBeTa, Ila/aroLlero
MepreHAVKY/ISPHO  W7eallbHO  3epKalbHOW  TIOBEPXHOCTH, Oosiblie
[laBIeHUs1 CBeTa, MaJalollero IepreH/VKY/IspHO WAealbHO YepHOU
MOBEPXHOCTH.
67 |1)2 OIIK-1.3.1
2)1
3)1,5
4)3
Ortsert: 1
OneHnTe, OT KakKWxX BeJMYMH 3aBUCHT CH/Ia CBETOBOTO JlaB/jieHUsl C
KBAHTOBOM TOUKU 3PEHUS:
A) Yucna ¢oTOHOB B CBETOBOM ITyUKe;
b) OHepruu dhoToHa;
68 B) Kosddurmenra otpaxkeHusi TOBEPXHOCTH. VK2V 3
1)A,B
2)A,5,B
3)5,B
4 A B
Otser: 2
[TpoaHamu3upy#Te, B KAKUX 00JIACTSAX CMEKTpa 3/IeKTPOMAarHUTHBIX BOJTH
BO3MOyKHO HabmozieHue 3¢ dekra KommnToHa.
1) Bugumelii 1uara3oH
69 | 2) Paguoauaria3oH YK-2.Y.3
3) Teparep1oBbIi AHara3oH
4) PeHTreHOBCKUIA juamna3oH U raMma-u3nyueHue
OtBerT: 4
Kakum 06pa3om umysisc GpOToHA CBsi3aH C JIMHOMN BOTHBI?
1) imnyibe mipsiMo MPOTIOpLMOHAa/IeH Ji/TMHEe BOJTHbI
2) Mmmy/ibC NpsiMO NIPONOPLIMOHA/IEH KBa|paTy [J/IMHbI BOJIHbI
70 | 3) imnynbc 0OpaTHO MPOTMOPLMOHAJIEH /I/TUHE BOJTHBI YK-2.¥.3
4) VIMiysibC MpsIMO TPOINOPLMOHA/NeH KOPHIO KBaJpaTHOMY OT J/IMHBI
BOJIHBI
Otsert: 3
B kakoii ob6sacTé CrmiekTpa 3/IeKTPOMAarHUTHOTO W3/yueHUs HMITYJIbC
¢oToHa MMeeT MUHUMAa/bHOE 3HaueHue?
1) NudpakpacHoe usnyueHue
71 | 2) TeparepijoBoe u3nyueHue YK-2.B.2

3) PeHTreHOBCKOe H3/1yuyeHre
4) PagyousnyyeHuve
OtBeT: 4




[Ipoananu3upytire, Kakoe u3 TPUBEJIEHHBbIX  BbICKA3bIBaHUU
MPOTHMBOPEUUT KBAaHTOBOM TEODUU CBeTa.

1) I'HTeHCUMBHOCTDL CBeTa He 3aBUCUT OT TVIOTHOCTH MOTOKa ()OTOHOB U UX
SHEepruu

2) CBeT MOXeT M3/ydyaTbCsd W PaCpOCTPAHATHCS TOMBKO OTAE/bHbIMU

72 | nopLMsIMA — KBaHTaMU YK-2.B.2
3) KaxxgoMy M3 KBaHTOBBIX COCTOSIHMM, B KOTOPOM HaXOAWUTCSI aTOMHast
CUCTeMa, COOTBETCTBYeT Orpe/ie/ieHHbI ypPOBEHb SHePrUn
4) [Ons yacTULbl He MOTYT OBITb OJZHOBPEMEHHO TOYHO HW3MepeHBI
KOODP/JMHATHI U UMITYJIbC
Otser: 1
YKakuTe, B ueM 3aKJIFOUaeTCsl CMBIC/I TIepBOro rocTysiaTa bopa.
1) YTBepZeHHe O CyIIeCTBOBAaHMM CTAalLMOHAPHBIX COCTOSIHUH, B
KOTOPBIX aTOM He H3/ly4yaeT U He I0IJIOLaeT SHeprum
2) PasHOCTb 3Hepruu AByX CTallMOHAPHBIX COCTOSTHUM paBHA 3HEPryu
73 | u3/ly4yaeMoro Wid MorjaollaemMoro KBaHra CBeTa OIlK-1.3.1
3) B aToMe 3/1eKTPOHBI ABWXKYTCS TI0 OpOUTam, O/TU3KUM K KPYTOBBIM
4) ATOM COCTOMT W3 TOJIOXKUTETbHO 3apsDKEHHOTO0 siipa U OTPULATE/IbHO
3apsDKeHHBIX IeKTPOHOB
Otser: 1
Bribepute, Kakoe W3 TIPUBEJEHHBIX HIDKE BbICKA3bIBAHWM TMPABUIBHO
OIMMCBIBAaeT CMIOCOOHOCTh aTOMOB K W3/TyUeHUIO U TOT/IOIIEHUI0 SHePTHN:
«ATOMBI MOTYT ...».
1) TlorsomjaTh W W3Ay4yaThb JIMIIb HEKOTOPBIA [JUCKPeTHBIM Habop
74 3HaYeHWW SHepruu OIK-2.3.1
2) V3yuaTh U TIOTJIONATh JIFOOYIO TIOPLIMIO SHEPTUr
3) U3nyuaTh MO0 JUCKPETHBIH HaOOp 3HauUeHW HEpPruu, b0 F0YI0
TOPLIUIO SHEPTUr
4) N3nyuats /t00yI0 MOPLMIO SHEPTHH, a TOTJIOIATh JIUIL HEKOTOPBIN
Otsert: 1
YKakuTe, K KakOMy [uarna30oHy M3Iy4YeHUs OTHOCATCS Tepexofbl U3
cepuu baneMepa B aTome BoZopoza?
1) TennoBoe usnyvyeHue
75 | 2) PeHTreHOBCKOe U3/lyueHre YK-2.¥.3
3) l'amma-usnyueHue
4) BuaumbIii cBeT
OtBeT: 4
[IpoaHanu3upyiTe, Kak W3MEHW/IaCb SHEpPrUs aTroma BOAOpPOAA TIpU
W3y4yeHUU UM (DOTOHA C AJTMHOM BOHBI A = 4,86-1077 M?
1) YBenuuunach Ha 4,86 3B
76 | 2) Ymenbluunach Ha 2,55 3B OIIK-1.3.1

3) ¥YMenblvnack Ha 4,86 3B
4) YBenuuuaack Ha 9,72 3B
Otser: 2




OrieHrTe pa3HOCTh YHEPTHUN OCHOBHOTO U BO30Y>K/I€EHHOTO COCTOSTHUS (B
3B). [laHO: 3/1eKTPOH B aToMe Tiepeliies U3 BO30YX/I€HHOTO COCTOSIHUS B
OCHOBHOe, W TIpU [JaHHOM Tiepexo/ie TIPOM30III0 u3ayueHue (oToHa C
JUTMHOM BOJIHBI 650 HM.

77 | 1)0,4°B OIlK-7.3.1
2)1,9-B
3)1,2-B
4)2,2 3B
Otser: 2
YKaKuTe, B UéM 3aK/IH04aeTCsl TUIioTe3a Jie bpoiis.
1) JIroOble MUKpOUYAcCTHIpl HApsiy C KOPMYCKY/SPHBIMK 00JaiatoT
BOJTHOBBIMM CBOMCTBaMH
2) ATom He MOXeT cofiep)kaTh 0oJsiee IByX 37€KTPOHOB, HAXOZSILIUXCS B
O/JMHAKOBBbIX CTAaLlMOHAPHBIX COCTOSHUSIX, OIpeje/sseMblx Habopom
78 | ueTbIpex KBaHTOBBIX UKCeJI OIIK-2.3.1
3) OpHOBpeMeHHO HEeBO3MOKHO C BBICOKOM TOUHOCTBHIO 3a/aTh
KOOpPJMHAThI U UMITY/IbC MUKPOYaCTHULIbI
4) DHeprusi UCIyCKaeTCs U MOTJIOL[AeTCsl He HelPepbIBHO, a OT/Ae/bHbIMU
KBaHTaMU
Otser: 1
Beibepute yTBep)kAeHWe, Haubosiee TIPaBWIBHO COOTBETCTBYIOIIEE
rurore3e zie bpoiisi.
1) MuKpouyacTHLbl MOTYT MPOSIB/IATH BOJTHOBbIE CBOKCTBA
79 | 2) DneKTpoMarHuTHbIe BOJIHBI UMEIOT CBOMCTBA UaCTHI] YK-2.¥.1
3) Y KaX[j04 yaCTULIbI CyLeCTBYeT aHTUYaCTULia
4) Siapo aTomMa COCTOMT U3 KBapKOB
Otsert: 1
PaccuuraliTe JMHY BOJIHBI Aie Bpoiins A/isi 3/1eKTPOHa, JBMXKYLLETrocs: Co
ckopocthro 3,6 kM/c. Macca snektpoHa m. = 9,1:1073! kr, 3apspg,
371eKTpoHa ge = —1,6-1071° K.
go | ) 1.6wmm YK-2.B.2
2)2,6 m
3) 201 um
4) 3,6 MKM
Otsert: 3
YKakuTe KOJIMUeCTBO 3HAUeHU, KOTOpPble MOXKeT NPUHUMAaTh MarHUTHOE
KBAHTOBOE UMCJI0 M TPU JA@HHOM 3HayeHWH OpOUTATBbHOrO KBAaHTOBOTO
yucia 1?
N2l+1
81 2)31+1 OIlK-1.3.1
3)1-1
41
OtgerT: 1
Ykaxute, 4TO OrpejesieT rJlaBHOe KBAHTOBOE YUCJIO N7?
1) DHepreTHueckrie YpOBHM 3/IEKTPOHA B aTOMe
2) BennurHy MOMeHTa UMITyJ/ibCa 7IeKTPOHA B aTOMe
82 | 3) IIpoekuuto opbUTaTbHOTO MOMEHTa UMITYJ/IbCa /1eKTPOHa Ha 3ajaHHoe | OITK-1.3.1

HaripaBJ/ieHue
4) BenuurHy MOMeHTa UMITyJibCa 3/IeKTPOHA B 3aJJaHHOM HarpaB/eHUU
OtBeT: 1




83

YKaxuTte, 4TO OrpeZe/sieT MarHUTHOEe KBaHTOBOE YMCJ/I0 M?

1) OpbuTanbHBIN MexaHUYeCKUii MOMEHT 3/IeKTPOHA B aTOMe

2) DHepruro CTallMOHAaPHOTO COCTOSTHUS 37IEKTPOHA B aTOMe

3) BennurHy MOMeHTa UMITyJ/IbCa 3/1eKTPOHA B 33/laHHOM HarlpaB/ieHu!
4) DHepreThyecKre YPOBHM 3/IEKTPOHA B aTOMe

OtBeT: 3

YK-2.Y.3

84

B yecth Koro Ha3BaH 3((deKT pacilerieHusi YpoBHel SHepruv atoMa BO
BHELIIHEM 3/IEKTPUUECKOM ToJie?

1) OuHiuTeiiHa 1 e Xaaca

2) llITapka

3) OTTUHrCray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-1.3.1

85

Kak Has3bIBalOT /AMHUM B CIIeKTpe KOMOMHAIMOHHOTO pAacCessHusi C
4aCTOTaMM, MeHbIIIMMH YaCTOThI [1aJarolliero ceera?

1) OpaH)keBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMHU CITyTHHKaMU

3) CTOKCOBBIMHY CITyTHUKaMHU

4) AHTaroOHMCTUUECKUMH CITyTHHKaMU

Otsert: 3

OIIK-1.3.1

86

[MosicHuTe hr3NUECKUN CMBIC/T BOJTHOBOU (DYHKIWH.

1) BosHoBasi pyHKLIMS MPOTOPLIMOHA/IbHA SHEPTUH YaCTULIbI

2) Ilpou3BefeHre BOJIHOBOM (YHKIIMM Ha KOMILIEKCHO-COMPSDKEeHHOe
BbIpa)KeHHe PaBHO TUIOTHOCTU BEPOSITHOCTU 0OHAPY>KeHUS UaCTULIBI

3) BonHoBasi ¢yHKIMSI 00paTHO TIPOMOPLIMOHANBbHA J/IMHE BOJHBI e
bpoiins

4) BonHoBass (yHKLMs TipefcTaBisieT cOO0OM KWHeMaTUUeCKUM 3aKOH
JIBIDKeHUS] MUKpPOUacTHUIIbI X = X(t) B HesiBHOU (hopme

OtBer: 2

OIIK-7.3.1

87

BribepuTte BepHYHO (HOpPMYJ/IMPOBKY COOTHOIIEHUsI HEOTIpe/|eIeHHOCTeH
[etizeHbepra.

1) AE-At>h

2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

YK-2.3.1

88

YKaxkuTe, Kakue yacTULIbI IB/ISIIOTCS ()epPMUOHAMMU.

1) DnieKTpuUecKu 3aps>KeHHbIe YaCTULIbI

2) OneKTpUYeCcKy HerTpaabHble YaCTULbI

3) Bce yacTuipl € TIOJTy1Ie/IbIM CITUHOM

4) DyieKTpUUeCcKy 3apshKeHHbIe YaCTHUL[bI C L[e/IbIM CIIMHOM
Otsert: 3

OIIK-1.3.1

89

Kak HasbIBaeTcsi TBepfioe Tejlo, Yy KOTOPOrO Ba/leHTHasl 30Ha IO0JIHOCTBIO
3aro/IHeHa, 30Ha TMPOBOAWMOCTH — TOJTHOCTHIO CBOOOJHA, a IIMpPUHA
3amlpelleHHOM 30Hbl Be/MKa I10 CPaBHEHUIO C 3Heprued TeIIOBOrO
JIBIDKeHUS?

1) ITpoBoAHUK

2) [InaneKTpuk

3) [TonyrpoBoiHUK

4) IIpumecHbIN NOIYTIPOBOSHUK

Otser: 2

OIIK-1.3.1




Kakyro pasmepHOCTb umeeT nocrosiHHas [Inanka B cucteme CH?

1) k- c
2) Ix/c
90 3) hK/m OIIK-1.3.1
4) x/>B
Ortsert: 1
OueHuTe, KakoM CMBICJI MMeeT COOTHOLIEHWe HeOolpeZeleHHOCTeN
[eii3enbepra [y SHEPrMu 4YacTUllbl M BpeMeHU IpeObIBaHUsI ee B
COCTOSIHWM C [JJaHHOM 3Hepruen?
1) DHeprus NpsiMo NPONOPLIMOHAIbHA BPeMeH!
91 2) DHeprust 0OpaTHO MPOTIOPLIOHAIEHA BpeMeH! OINK-13.1

3) OHeprus U BpeMsi MOTYT ObITh MU3MepeHbl OJHOBPEMEHHO CO CKOJIb
YTOZJHO BBICOKOM TOUHOCTBIO

4) UYem Oosbllle  HeONpeAeJeHHOCTb  SHEPIHWHM, TeM  MeHbIIe
Heor1pe/|e/IeHHOCTh BpeMeH!

Otsert: 4

Kak Ha3bIBaeTCsi COCTOsIHME SJIeKTPOHa B aTOMe, COOTBETCTBYIOLIlee
MHHUMAa/JIbHOMY BO3MOXXHOMY 3HAU€HUIO er0 SHePrUn?

1) Bo30y»x/ieHHOe COCTOsTHHE

92 | 2) MeTacTabuibHOE COCTOSIHUE OIlK-7.3.1
3) OCcHOBHOE COCTOsIHHE

4) BaneHTHOe COCTOSIHUE

Otsert: 3

B uem 3ak/toyaeTcs TyHHebHbIN 3G deKT?

1) B BonHOBOM xapakTepe ABWKEHHs MUKPOUYAaCTHUL[bl B MEPUOJUUYECKOM
NoTeHLIasne

2) B KoprycKy/sipHOM TOBe/IeHUM 3/1eKTPOMarHUTHOTO U3/TyueHUst TIpU
TIPOXO’KJEeHUU ero yepe3 y3Koe OTBepCTHe

3) B HaxoK[ieHWU YacTULbl Cpa3y B HECKOJbKMX TOUKax IMPOCTPaHCTBa
O/THOBDPEMEHHO

4) B npoxoxx/jeHM MUKPOYaCTHLIbI Uepe3 MoTeHL[Ma/lbHbI Oapbep, Korja
9HepTHs YaCTULIbI MEeHbIIIe BBICOTHI 3TOr0 Oaphepa

OtBerT: 4

Kakue nojBr>kHble YaCTULIbI WM KBa3UUaCTULIbI SIBJISIOTCS HOCUTENISMU
3apsifia B IOJIyIIPOBOJAHUKAX?

1) DneKTpoHbI

94 | 2) IlpoToHbI OIIK-1.3.1
3) ONeKTPOHbI U ABIPKU
4) Vonsl

Otsert: 3

93 OIIK-1.3.1

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

Tabsuiia 19 — ITepeueHb KOHTPOJILHBIX PaboOT

Ne i/t [TepeueHb KOHTPOJILHBIX PaboT
1 Kunemartuka
2 JdnHamuka
3 3aKOHbI COXpaHeHUsl B MeXaHUKe
4 OCHOBBI CrleliMaIbHOM TeOPUY OTHOCUTETbHOCTH
5 I"apMoHUUeCcKre KoebaHust
6 BoJiHOBBIe MpoLiecchl




7 DJIEKTPUYECTBO

8 MarHeTusm

9 BosiHoBas onTHka

10 KsaHTOBast orTHKa
11 ®dus3uKa aToMa

12 KBaHnTOBasi MexaHUKa

10.4. Metoguuecke  MaTrepuasbl,  OIpefesisAlol(de  TpPOLeAypbl  OLIeHUBaHUS
VH/IMKAaTOPOB, XapaKTepU3yIOIIMX STanbl ()OPMUPOBaHMWS KOMIIETEHLUM, COZlep)KaTcs B
JIOKa/IbHbIX HOpPMaTUBHBIX akrax ['YAII, persiaMeHTUpYyHOIMX TOPALOK U TMpOLeAypy
NIPOBeJIeHNs TeKYIero KOHTPOJIsl yCIIeBaeMOCTH 1 TIPOMEKYTOUYHOM aTTecTaljii 00yJaromyxcs
I'YAIL

11. Mertoanyeckue yKa3aHus [jisi 00yUarOIUXCsl TT0 OCBOEHHIO TUCLIATITUHBI

11.1. MeToauueckre yKa3aHUs [jigd OOyuyarol[uXxcs TI0 OCBOEHHWIO JIeKIIMOHHOTO
Marepuana

OcHOBHOe Ha3HaueHHe JIeKIIMOHHOTO MaTepHaia — JIOTUUeCKd CTPOMHOe, CHCTeMHOe,
riybokoe U siCHOe W3NOXKeHHe yueOHOro marepuana. HasHaueHue COBpeMEHHOW JIEeKIMUA B
paMKax JUCLIMIUIMHBI HE B TOM, UTOOBI TOJYUMTb BCHO MH(MOPMAIIMIO MO0 TEMEe, a B OCBOEHUM
dbyHIaMeHTa/IbHBIX TIpO0OeM  JUCLIMIUIMHBI, METOJOB HAyuUHOTO TI03HAHWS, HOBEWIINX
JIOCTYKeHUM HayuHOW MbIC/M. B yueGHOM miporiecce /eKIUsi BBITIO/IHSIET METO/0/IOTUUEeCKYIO,
OpPraHM3alMOHHYI0 U UH(OPMALMOHHYI0 GYHKIMU. JIeKlysl pacKpbiBaeT MOHSATHUNHBINA arrapar
KOHKpDeTHOW 00/1acTH 3HaHus, eé mpoOseMbl, AaeT IieJbHOE TMpe/CTaBlIeHHe O JUCIUITIMHE,
MOKa3bIBaeT B3aMMOCBSI3b C APYTUMU AUCLIATITMHAMU.

[InaHWpyeMble pe3yabTaThl NP OCBOEHUHU 00YUaIOIIMMKCS JIEKIIMOHHOT'0 MaTepuara:

- [OMy4YeHWe COBDEMEHHbIX, LIeJIOCTHbIX, B3aMMOCBSI3aHHBIX 3HAHUMW, YPOBEHb
KOTOPBIX OTpeziesisieTCsl 1jeJIeBOM YCTaHOBKOM K KaXKI0M KOHKPeTHOM TeMe;

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

- pa3BuThe TPO(deCcCHOHA/NBHO-ZIEJIOBBIX  KauecTB, JOOBU K  TIpeAMETy |
CaMOCTOSITEe/TbHOTO TBOPUYECKOTO MBIIILJIEHUSI.

- TIOsIB/IEHHE He0OXOIUMOr0 UHTepeca, He0OXOJUMOTO /1711 CAMOCTOSITe/TbHOUM paboThI;

- [OMy4yeHWe 3HAaHUM O COBPEMEHHOM YDOBHE pa3BUTHsI HAyKW U TEXHUKA U O
MPOrHO3€e UX pa3BUTHsS Ha OJivKaiiiiive TOfb;

- HAy4yMTbCsl MeTOAuYecKH oOpabaThiBaTh Marepuan (BbIJeNATh TJIaBHbIE MBICIA U
MOJIOKEeHHsI, TIPUXOAUTh K KOHKPETHbIM BbIBO/IaM, TIOBTOPSITh WX B Pa3/IMYHBIX
¢dbopMynrMpoBKax);

- [O/y4YeHUe TOUHOTO MOHUMaHUs BCeX He0OXOUMbIX TEPMUHOB U TTOHSITU.

JIeKIIMOHHBI  MaTepyal MOXKeT COTPOBOXKAAThCS  [€eMOHCTpaljer CcjaalzioB U
WCMO/b30BaHHEM Da3aTOYHOTO MaTepHajia TIIpU TIPOBEJEHHUM KOPOTKUX JUCKYCCHH 00
0COOEHHOCTSIX TIPUMEHEHUs OT/Ie/TbHBIX TEMATHK I10 IUCIIUTUIMHE.

CTpyKTypa Ipe/10CTaBAeHs JIEKIIMOHHOTO MaTepyaia:
- JIeKLIAH TI0 pa3ZiesiaM COrIacHO TabJ1. 3 ¥ TeMaM, COrJiacHO TaoI. 4.

11.2. Metoauueckre yKa3aHUsl [yl OOYYaroIMXCS TI0 TMPOXOXKAEHHIO TPAKTUYeCKUX
3aHATUI

[TpakTHyeckoe 3aHsITHe SIBSETCS OJHOW W3 OCHOBHBIX (DOpPM OpraHu3aliu yueOHOTO
TIporiecca, 3aK/IF0UaroIasiCs B BBIMOJTHEHUH 00yUaroMMHUCS 110/ PYKOBO/ICTBOM TIpero/jaBaTeist
KOMIUIeKCa y4eOHBIX 3aZlaHWi C 1[eIbl0 YCBOEHWsI Hay4YHO-TeOPeTHUeCKHUX OCHOB y4eOHOM
JUCLIATUTMHBI, IPUOOPeTeHUs] yMEeHU U HaBbIKOB, OIbITa TBOPUECKOM JIeSITe/TbHOCTH.

Llesibt0 TpaKTHUECKOTO 3aHSATHS [Jis 00YyJarolerocs siB/seTcsl MPUBUTHE 00YJarolUMCs
yMeHUI 1 HaBbIKOB MPaKTUUYECKOM JesiTe/TbHOCTU 10 M3y4aeMOU JAUCLIUTIIMHE.

[TnaHupyemMble pe3y/IbTaThl TPU OCBOEHUU 00YUarOIIMMCS IPAKTHUECKUX 3aHSTHIA:



- 3aKpervieHue, yriayO/ieHuWe, pacilldpeHre W [JeTaau3al[ds 3HaHWK TIpU  pelieHud
KOHKDETHBIX 33/]a4;

- pa3BUTHe T03HABATE/IbHBIX CIIOCOOHOCTEH, CAaMOCTOSITe/IbHOCTH MBIIILIEHHSI, TBOPUECKOH
AaKTUBHOCTH;

- OB/IJIeHME HOBBIMM METOJAMH W METO/JUKaMM W3yUYeHUss KOHKPETHOH yueOHOMH
JUCLIATITAHBI;

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

- obecrieyueHre PpaIMOHAIBHOTO COYETAHUS KOJIJIEKTUBHOM W WHAWUBHUYyalIbHOW (GopM
o0OyueHUsl.

TpeboBaHus K MPOBEJIEHNIO MTPAKTUYECKUX 3aHATHUN

Metoguueckre ykasaHusl 10 OpraHv3allid U IPOBEJIeHUIO0 TPAKTUUYeCKWUX 3aHATUH, a
TaK)Ke TI0 BBIMIOJIHEHUIO [JOMAIHUX 3a/laHuM CO/lep)KaTcs B CIeAYIOLIMX YueOHBIX MOCOOUsX,
nipe/icTaB/ieHHBIX B OubsmoTteke ['Y ATl B meyaTHOM | 3/IeKTPOHHOM BH/IaX:

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

2. Anppees B.M., Kosanenko MN.M., Kotmkos E.H., Kpektynosa WN.II., JlaBpoBckas
H.IL., JIutBunoBa H.H., HoBukoga FO.A., [1epymmnHa M.O., I1pununko B.K., Tepewjenko I'.B.,
Xonopunos A.H., Lapes FO.H., Hludpun b.®. SnekrpruuectBo. Marretnsm. Orntrika: cOOPHUK
3azgau. — CI16.: T'YAII, 2019. — 78 c.

3. Anzpee B.M., Kosanenko MN.U., KomnbuibjoB A.B., Kotimukos E.H., JlaBpoBckas
H.II., ITepeymmna M.O., ITonos [I.A., [Ipumunko B.K., ITpowkun C.C., PytekoB E.B., Ilapes
F0.H., [lIudpun b.®. KeanroBass ¢usmka: cOOpHUK 3amau. — 2-e u3f., gor. — CII6.: TYAT],
2023.-60 c.

MeToanueckre yKasaHWs TIO TIPOBE/IEHWI0 KOHTPOJIBHBIX paboT Ha TpPaKTUYeCKHX
3aHATUSX COZIepP)KaTcs B CAeyHOIIMX YyueOHBIX TOCOOUsiX, Tpe/CTaB/leHHbIX B OubOIMOTEKe
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., Tlpomkmn C.C. Mexanvuka. KonebGaHusi ¥ BOJHBIL.
TepmoguHamuKa: c6opHuK 3azau. — CI16.: TYAITL, 2024. — 67 c.

2. EropoB M.IO., KoBanenko W.U., JlaBpoBckass H.II., HoBukoBa FO.A., TepeleHKO
I'.B., luppun b.®., L{ape FO.H. DnektpomarHeTu3m. BosiHoBast onTrka: cOOpHUK 3ajau /st
KOHTPOJIBHBIX paboT 1o ¢usuke. — CI16.: 'Y AT, 2024. — 54 c.

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

11.3. Metoauueckure ykasaHUs [ijis OOyuaroIMXCsl T0 BBITIOJTHEHHIO J1ab0paTOPHBIX
pabor

B xope BbinosHeHUs1 J/1abopaTopHBIX paboT oOydYaroLuiics [J0/DKeH yriayoutbs |
3aKpernuThb 3HAHUS, TPAaKTUYeCKre HaBBIKM, OBJAJIeTh COBPEMEHHOW METOJWKOW W TeXHUKOU
JKCTIepUMeHTa B COOTBETCTBUM C KBa/M(PUKALIMOHHOM XapaKTepUCTHUKOM 0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT W3 KCIIePUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHa/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOMNPUSATHH.

BeimosiHeHre /1ab0paTOPHBIX pabOT 00yYarOUUMCS SIB/ISIETCS HEOTbeM/IEMOM UaCThIO
W3yueHUsl [JUCLIUTUIUHBI, OTpefieisieMOl yueOHbIM II7IaHOM, W OTHOCUTCS K CpeJCTBaM,
00ecrieunBarOLIM pelleHre CJIeIyIOIX OCHOBHBIX 33/1a4 00yUaroiierocs:

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



- 3aKpervieHWe, pa3BUTHe M [JeTaau3alis TeopeTHYeCKUX 3HaHWM, MO/y4YeHHbIX Ha
JIEKLUSIX;

- To/jy4yeHUe HOBOW MH(bOPMALMK TI0 W3y4YaeMOl AUCLIUITINHE;

- mipuobOpeTeHHMe  HAaBBIKOB  CaMOCTOSTeJIbHOM  paboThl C  ylabopaTOpHBIM
obopyioBaHMeM U TpUOOpaMH.

3agaHve ¥ TpeOOBaHUS K IPOBEIEHHIO JIabOpaTOPHBIX paboT
MeTtoiyueckre yKa3aHUsl 110 BBITTOJIHEHWIO J/1aD0OpPaTOpHBIX pabOT TpHUBeEHbI B

CJIeAyIONMX TI0CoOusIX, uMerIuxcs B 6ubmoreke I'YAIl B HareyaTaHHOM UM 3/IeKTPOHHOM
BU/JIE:

1. B. M. Anzpees, M. IO. Eropos, 1. 1. Koanenko, A. B. KonbuibLos, E. H. KoTiukos,
N. I1. KpekryHosa, H. II. JlaBpoBckas, FO. A. HoBukosa, [I. A. ITonos, B. K. ITpunurko, 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. ITnexotrkuHa, /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. Konsuisnios, E. H. Kommikos, H. II. JlaBpoBckas, FO. A. HoBukosa, B. K.
[Mpunuriko, I'. B. TepelteHKo // DneKTpUUeCcTBO U MarHeTH3M: jiab. pakTUKyM / Tiof, pef. A. B.
KomnpinbiioBa. — CI16.: T'YAII, 2021. — 103 c.

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

5. E. H. Kotnmkos, U. [1. KpektyHoBa, H. I1. JlaBpoBckas, FO.A. HoBukosa, A. H. Tporvx
// BOJTHOBAS OIITUKA. JIabopaTtophsiii pakTukym. — CI16.: 'Y AII, 2013. — 68 c.

6. HoBukosa, FO. A. // KuHeMaTHKa 1 JWHAMUKA JBWKEHUS] MasiTHUKOB: J1abopaTOpPHbIi
npaktvkyM / FO. A. HoBukoga, I'. B. Tepemujenko. — CII16.: 'YAITI, 2023. - 73 c.

[TpoxoskaeHre 1abOpaTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS B CTPOTOM COOTBETCTBUMU C
yTBepK/IEHHbIM KaJleHJapHbIM TlaHoM. Ha Kaxayro siabopaTtopHyro pabOTy OTBOAWTCS He
MeHee [IByX 3aHSITUM: T[epBOe [IOCBSI|EHO TPOBEJEHUI0 SKCIIepUMEHTa U I0/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allliTe IOATrOTOBJAeHHOro ordeta. OdopmieHue oTueTa
OCYIL[eCTBJ/IsIeTCsT 00yUaroMMCsi BO BHeayJUTOPHOe BpeMs.

o Havasa paboTel B 1abopaTopru 00ydaroMcsi HeoOXOAUMO TIPOUTH UHCTPYKTAX T10
TeXHUKe 0e30macHOCTH C obsi3aTenbHON (uKcaledl AaHHOTO hakTa B BUJEe TIOJIHCH
o0yyaroIerocsi B COOTBETCTBYIOLI|EM JKypHaJie.

[omnyck K BBIMOJIHEHUIO SKCIIEPUMEHTa OCYLIEeCTB/SIeTCSl IpernofiaBaTesieM B XO[e
ycTHOro cobeceZjoBaHMs, IieJIbI0 KOTOPOTO SIB/ISIETCS TPOBEPKAa TOTOBHOCTH OO0y4YaroIierocs,
BK/IFOYAIOL[asi 3HaHWe TeopeTHUeCcKoi 0a3bl, MOHUMaHHWe 1iesiell KCC/iefloBaHUs], TPUHLIUIIOB
paboThl M3MepUTe/bHBIX YCTAaHOBOK M METOJUKH TPOBe/IeHHs SKCreprMeHTa. [lomyueHHBIN
JIOTTyCK OTMeuaeTcs Mpero/iaBaTesieM B KypHase.

@uKcanMs  SKCIIepUMEHTA/IBHBIX  JIAHHBIX  OCYLUEeCTBJ/ISIeTCS  UCK/IFOUYMUTE/bHO B
VH/MBU/lyalbHbIM NPOTOKON (Ha sucte ¢popmaTta A4). BereHre KO/IEKTHBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJIa OCYLeCTB/ISIeTCSl PYUKOM (IapUKOBOM, KallW/UIIPHOU WU
resieBoit). Vcronb30BaHre KapaH/jalla /J0IyCKaeTCs UCK/IFOUMTENIBHO Z1J1s1 TIOCTPOeHHs rpa(UKoB
u cxeM. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C MOCAeyHOIIUM [10IyYeHHeM ero TOJITUCH.

CrpykTypa 1 hopma oTuéta 0 1a60paTOPHOI pabore

[ToAroTOB/IEHHBIA OTUYET IMO/IEKUT OUHOM 3all[UTe Ha C/IeZYHOIIeM I10C/Ie TPOBeIeHHUs
SKCIIepUMeHTa /1abopaTOpHOM 3aHATHHM. KaK/blid OTUéT A0/DKeH B 00s3aTeslbHOM TOpsiiKe
CoZieprKaThb CJIeIyIOLHe Pa3/iesibl:




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

2. OnucaHMe 3KCriepuMeHTanbHOM ycTaHOBKM. [IpuBOAMTCS KpaTkas (yHKLMOHAaIbHast
WY 3/1eKTprUYecKast cxeMa (0e3 fieTanv3aliii BHellIHero Br/ia prubopoB).

3. PacuétHele (opMysbl. YKas3blBalOTCSI M HYMEpYIOTCSI BCe MaTeMaThuecKue
BBbIpa)KeHUsI, UCTIO/b3yeMblie /s 00paboTKK IMIHMPUUECKUX JaHHBIX M3 MPOTOKOJIa M3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKue BBIBOJbI He INPUBOAATCA. DPOpMyJIbl, UCIIO/Ib3yeMble /s
BbIUMC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IEHUWM. B [aHHOM pasjene NpUBOAATCS BCe
IMITMpUYeCcKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TakK)Ke pacueTHbIe
3HaueHus, TOJIyYyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTCsl CHCTeMaTH3MpOBaTh UX B
BuU/ie Tabauil ¢ cob/Tr0/ieHreM MpaBu/l OKPYT/IeHUs] U yKa3aHUeM 3Havalux [udp.

5. TIpumepsr pacyetoB. IpuBoauTcs nogpoOHast MOACTaHOBKA YMC/IOBBIX 3HAUEHWH IS
O/THOTO THUIIOBOTO pacyeTa To Kaxkaoi paboueii hopmye.

6. BbluncsieHre TOTpeIIHOCTel. YKa3biBalOTCs (OpMysbl il pacueTta abCOFOTHBIX,
OTHOCUTE/IbHBIX, CUCTEMaTUYeCKUX U C/IyUalHbIX TIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[IpuBoAATCS pe3ybTaThl U MPUMeEPHI BBIUMC/IEHHS ITOTPELIHOCTeN JJ11 NCKOMBIX Be/TMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWUIUMETPOBOM Oymare Wi C
WCII0/Ib30BaHMEM  CITELIMaTM3UPOBAaHHOTO TIPOTPaMMHOrO  ofecrieueHdsi C  TIOC/IeAYFOLLeH
pacrieuaTkoii Ha Oymare ¢opmara A4. Kaxapii rpaguk [Jo/DkeH ObITh TNPOHYMEpOBaH U
noanvcad. O6s3aTeTbHBIMU TPeOOBaHUSMU SIBJISTFOTCS:

- TIOAMUCH ocel (C yKa3aHHeM e[JUHUL] U3MepeHus);

- Ha/JMuue KOOPJWHATHOU CeTKU;

- HaHeCeHHe BCeX 3KCIepUMeHTa/IbHbIX TOUYEeK U arrpoKCUMHUPYHOLUX TIPSIMBIX;

- oToOpa)keHHe JOBEPUTE/IbHBIX UHTEPBAJIOB (TTOTPEITHOCTEMN) /11 OJJHON W/IH HeCKOTbKUX
TOYeK.

8. 3akmoueHre W BBIBOABL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMMChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C YYéToM norpemHocTeid. OcCylecTB/seTcs
CpaBHeHHe TIOJlyUeHHBIX [JAHHBIX C TaOJMUHBIMU (CIIPAaBOYHBIMK) 3HAUEHUSIMH — WIN
TeOpeTUUeCKUMU pacueTamMd. [IpM HaauuMyM 3HAUWUTeNbHBIX PACXOXKJEHWM TPUBOJUTCS
¢usrueckoe 0060CHOBaHMe WX TPUUMH. EC/M pacyéTel NPOBOAWIMCH PasHBIMU METO/IaMH,
HeoOXO/IUMO /IOTIO/THUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMHu. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBJIEHHOM 1€/l pabOTHI.

TpeboBanus K 0hOPMIIEHHIO OTYETA O JIabopaTOPHOU paboTe

Otuétr o nabopaTtopHOil paboTe TpejOCTaB/seTCs B MUCbMEHHOM BH7e, 00si3aTesbHO
COTIPOBOXKAeTCsl TIPOTOKOJIOM HW3MepeHWM, TIOAMUCaHHBbIM TIperofiaBatesieM, a TaKxke
HareyaTaHHbIM THUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHu JO/DKeH CO/IePKaTh:

- TO/HOe HaUMEHOBaHWe W HOMep JjiabopaTopHOW paboThl B COOTBETCTBHU C
MEeTOIMYECKHM T10Co0reM;

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npeniofasareis;

- CBOAHYIO  TaO/iWIly TeXHHUUECKUX  XapaKTePUCTHUK  WCIO/b3yeMbIX  TPUOOPOB
(HauMeHOBaHWe, pabouMii [Juama3oH, KjJacC TOYHOCTH, IleHa /[iejieHus, TpHUOOpHas
MOTPeLIHOCTb);

- 3aduKcupoBaHHbBIE Pe3yJIbTaThl TIPSIMbIX U3MepeHH;

- JIaTy TIPOBe/IeHUs] SKCIIEPUMEHTA U JIMYHbIe TTOAIMCH Tpero/aBatesis U 00yJaroIerocs.
ITpoTokos 6e3 moANMCH TIperiofaBaTeisl IPU3HAETCS HeJeHCTBUTE/TbHBIM.

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

- HauMMeHOBaHUe AUCLUIIUHBL;




- TIO/THOe Ha3BaHWe U HOMep PabOThI B COOTBETCTBUH C yueOHO-MeTOJUUeCKHUM TI0COOHeM;
- @®.U.0. npenofaBaresisi ¥ 00yUaroIerocs,;

- HOMep yueOHOU TPYIIIbI;

- [aTy 3aliuThI.

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

B Xozie BBITIONIHEHUSI CaMOCTOSITEIbHOW paboThl, 00YUarOLIMIACS BBIMOJHSIET PaboTy IMo
3alaHUI0 M TIPM MeTOJMUecKOM DYKOBO/ICTBe IIperiofjaBaresisi, HO 0e3 ero HernocpeACTBEHHOTO
yuacTHsl.

Iy obyyaromuxcsi Mo 3a04yHOM (Gopme 00yueHUsT BBITIOJIHEHWE KOHTPOJIBHBIX paboT
SIBJISIETCSI 37IEMEHTOM TEKYIL[ero KOHTPOJISI YCIIeBaeMOCTH M CAMOCTOSITe/TbHOM pabOoTHhI.

B mporjecce BbIMIO/IHEHHSI CaMOCTOSITe/IbHOM PaboThl y oOyuaroiierocsi popMupyeTcs
1iesiecoobpa3Hoe MIaHWPOBaHKMe pabouero BpeMeHH, KOTOpOe 1T03BOJIsSieT eMy pa3BUBaThb yMEHHs
Y HaBbIKM B YCBOEHWM W CHCTeMaTH3alu TNpuoOpeTaeMbIX 3HaHWH, 00ecrieurBaeT BBICOKHN
YPOBEHb YCIIEBa€MOCTH B T€puoj, OOyYeHHsl, ITOMOTaeT IIOJYYUTh HABBIKK TIOBBIIIEHUS
npo¢eCCHOHaIbHOIO YPOBHSI.

MeToauueCcKUMU ~ MaTepviajiaMH,  HalpaB/SIOI[UMUA  CAMOCTOSITEJIbHYIO  paboTy
00yYaroIIMXCsl SIBIISTFOTCS:

- yueOHO-MEeTOAWYECKUI MaTepuast o AUCIUTUINHE;

- MeToAMuecKHe yKa3aHWs IO BBIIIOJTHEHUIO KOHTPOJIBHBIX PaboT;

- MeToJWuecKHe yKa3aHWs 0 BbIOTHEHHIO Jab0paTOPHBIX paborT.

11.5. MeToauueckre yKa3aHUsl [jig OOydYaroIUXCSl M0 TIPOXOXKIEHUIO TEKYIIero
KOHTPOJISI YCTIeBaeMOCTH.

TekyIuid KOHTDPOJIb YCIEBaeMOCTU TIPeJyCMaTpUBaeT KOHTPO/b KauecTBa 3HAHUHN
00yuaroIIMXCsl, OCYIIEeCTB/SIEMBIN B TeUeHHE CeMeCTpa C LieJIbI0 OLIEHWBAHHUSI XOZa OCBOEHUSI
JVICLIUTI/THHBI.

K ocHOBHBIM (popMam TeKyIIiero KOHTPOJISi OTHOCSTCS: YCTHBIMA OIPOC TperofiaBaresieM
Ha JIEKIJMOHHBIX WM TPAKTUYECKUX 3aHSATUSX, 3allJUTa OTYeTOB MO JabopaTopHbIM paboTam.
MeporpusiTie TeKyIero KOHTPOJs TPU3HAETCs YCIELIHO TPOHeHHBIM TPU YCIOBHU C/lauu
00yyJaroImuMcsi Ha MOMEHT TIpOBe/IeHUsI TEKYIL[ero KOHTpOJIsi He MeHee 25% JiabopaTOpHBIX
pabor.

O6yuarorjyiecsi, UMelOIIe aKaJeMHUecKyl 3a/j0/DKeHHOCTb BCJ/Ie/ICTBHE TIPOITYCKOB
3aHATHH 0€3 YBa)KUTeNbHOU TPUYMHBI WA HEY/OBJIE€TBOPUTE/IBHBIX pe3y/IbTaTOB TEKYIIEro
KOHTPOJIs1, 00513aHbl JIMKBUIUPOBATh €€ B UaChl HA3HAUEHHBIX WHAWBU/YaIbHbIX KOHCYJ/IbTALIH.

Pe3y/bTaThl TEKyI[Ero KOHTPOJISI YCIEBaeMOCTH CJy>KaT OCHOBOHM s [OMyCKa K
9K3aMeHY TI0 Y4eOHOU AUCIUITIMHE BO BpeMsl TIPOX0XK/I€HUsI IPOMEXKYTOUHOHM aTTeCTallvy.

11.6. MeToauueckre ykasaHus /il 00ydaroMxcs M0 MPOXOXKIAEHHIO MPOMEXXYTOUHOMH
aTTeCTal[|H.

[TpomexyTouHast ~ aTTecTalss  OOydYalIUXCA  MpeAyCMaTpUBaeT  OIleHHBaHHUEe
TIPOMEXKYTOUHBIX M OKOHUYATe/bHBIX Pe3y/bTaTOB 00yueHHs 1Mo AuciuruiiHe. OHa BK/IIOUAeT B
ce0st:

- 9K3aMeH — (opMa OLIEHKH 3HAHWM, MOyUYeHHbIX OOYyJaroIMMCs B TIpOIL[ecce
W3yueHUs] BCel JMCLIMIUIMHBI WM €€ YaCTH, HaBbIKOB CaMOCTOSTE/IbHOW paboThbl, CIOCOOHOCTH
MIPUMEHSTb WX JI/I1 PeIIeHUs] TIPAaKTUUeCKUX 3a/lay. ODK3aMeH, KakK TPaBWIO, TMPOBOJAUTCS B
Mepyo/; SK3aMEHAI[MOHHONW CeCCMM W 3aBepIlaeTCs aTTeCTAl[dOHHOM OLIEHKOW «OTJIUUHO»,
«XOPOIIIO», «y/IOBJIETBOPUTE/ILHO», «HEY/IOB/IETBOPUTE/ILHON.

Y c/10BYA IOOYCKA K IPOMEKYTOUHON aTTeCTAUN




Obs3aTeNbHBIM YCIOBHEM /ISl TIOJyYeHHs AOMyCKa K JK3aMeHy SIBJISIeTCS yCIelHast
ciaya He MeHee 75% snabopaTopHbix paboT U He MeHee 50% KOHTPO/BbHBIX paboT. Jluija, He
BBINOJIHUBIIIME [JaHHbIE YC/IOBHUS, He [IOMYCKAlOTCsl K TIPOMEKYTOUHOW aTTecTal{ii U CYUTArOTCS
UMEIIIMMH  aKafleMUUeCcKyr  3a/|0/DKeHHOCTb, KOTOPYH0 HeoO0XOJWMO  YCTpaHUTb B
yCTaHOBJIeHHbIe Kadepoil CPOKH.

17151 IONy4eHusi UTOTOBOM OLIEHKHU «X0polio» Ui «OTauuHo» obyydaroluiics 06s13aH:

- BBIMO/HUTSE ¥ 3amuTUTh 100% s1abopaTopHbIX paboT;
- BBITIOJTHUTB BCe MpelyCMOTPeHHbIe KOHTPOJIbHbIe PabOThI.

[Ipy HeBBIONMHEHWH XOTSI OBl OZHOTO W3 JAHHBIX YCJIOBUM MaKCHMajbHasi HUTOTOBas
OlLleHKa, He3aBUCHMMO OT 0a/yioB, TIOJiyueHHbIX Ha SK3aMeHe, He MOJKeT TIpeBbIllIaTh
«Y JOBJIETBOPUTE/IBHO».

OK3aMeHallMOHHbIM OWieT BK/IOUaeT JBa TeOpeTHYeCKUX Bompoca (OLeHUBAKOTCS
MakcuMyM B 10 6a/i/ioB Kax[blii) M OfHY 3ajauy (orleHHMBaeTcs MakcumyM B 10 6asioB).
WroroBasi oueHka MO AUCLUIUIMHE (OPMUPYETCS MyTéM CYMMHDOBaHHSI CEMECTPOBBIX H
5K3aMeHALIMOHHBIX 0Oa/jloB € TIOC/IeAYIOIMM TIEPeBOIOM B  aKaJeMUYeCKyl —IIKaiy,
Tripe/icTaB/eHHYt0 B Tabsutie 20:

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

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