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AHHOTaIus

MucrynmHa «Pusrka» BXOAUT B 00pa3oBaTe/ibHYI0 MPOrpaMMy BhICIIero 00pa3oBaHust
— rmporpaMMmy 0OakajaBpuiaTa [0 HampaB/ieHWIO TOATrOoTOoBKK/ —crenyansbHoctd  09.03.01
«MHudopmaruka 1%} BBIYNUC/IUTe/IbHAs TeXHUKa» HarpaBJ/IeHHOCTH/CTieLjuann3arin
«KoMribtoTepHbie TeXHOJIOTUH, CUCTEMBI U CeTH». [IUCIUITMHA peanu3yeTcs Kadeapoii «Ne3».

JucuunuivHa HalesieHa Ha ()OpMUpOBaHKe Y BbITYCKHUKA C/IelyHOIMX KOMIIeTeHLUI:

OIIK-1 «CriocobeH TpUMEHSITh eCTeCTBeHHOHay4Hble W OOIedH)KeHepHble 3HaHWUS,
MeTO/Ibl MaTeMaTU4yeCKOro aHaau3a U MOZe/IMPOBaHusl, TeOPeTUUeCKOI0 U 3KCIIepUMEHTAa/IbHOIO
WCCieloBaHMs B TPogecCroHaNbHOM /1esTe/TbHOCTH»

Cofep>kaHe JUCLMIUIMHBI OXBaThIBaeT KPYr BOIMPOCOB, CBSI3aHHBIX C € TMpobieMamu
o61elt pusuKy.

[TpenojiaBaHyie JUCLIMIVIMHBI TIpeJlyCMaTpvBaeT cjeAyroliye (opMbl OpraHM3aluu
yueOHOTO TIpoLiecca: JIeKI[|H, TabopaTopHbie PabOThI, MPAKTUYECKHE 3aHSATHSI, CAMOCTOSITe/TbHAsT
paboTa oOyuarorerocs.

[TporpaMMoi [WCLMIUIMHBI MpeAyCMOTpEeHbl Cefyrolje BHUbl KOHTPOJS: TeKYLUN
KOHTPO/Ib YCIIeBaeMOCTH, IIPOMeXXYyTOuUHasi aTrecTauyss B Qopme 5Kk3ameHa (1 cemectp),
I depeHIIMPOBaHHOrO 3ayeTa (2 ceMecTp).

OO611ast TPy/I0eMKOCTh OCBOEHHSI JUCHMIUIMHBI COCTaB/sieT 7 3aueTHBIX eJAUHUI], 252
yaca.

S13bIK 0OyuUeHuUst TI0 AUCLUTUIMHE «DYCCKUI»



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
KOMITETEHLIUSMU W/ KX YacTAMU. KomneTeHLIMM M MHJMKATOPbl UX JOCTW)KEHUs TPUBE/IEHBI B

Tabne 1.

Tabsuija 1 — [MepeueHb KOMIIETEHLIWIA ¥ UHANKATOPOB UX IOCTVKEHUS

Kareropus (rpynna)

Kon v HanMeHOBaHMe

Kop 1 HaumeHOBaHMe UHWKATOpa

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

1 00IIIenHKeHepHbIe
3HAHUSI, METOZbI

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

MaTeMaTUuecKoro NpUMeHeHreM eCTeCTBeHHOHAYUHbIX U
Oo61enpodeccruoHanbHbIE o

aHasmM3a u o0I11Ie-UH)KeHepHBIX 3HAHUH, METOZIOB
KOMITeTeHLIUU

MO/le/TUPOBaHUs, MaTemMaTUuecKOro aHanvsa u

TEOpPeTUYeCcKoro u MO/Ie TUPOBaHUS

skcnepuMeHTasibHOro | OITK-1.B.1 B/iafieTh HaBbIKaMu

WCC/IeIOBaHYs B TeOpPeTUUeCKOro 1 IKCTIepUMeHTabHOTO

rpodeCcCHOHALHOM | UCC/IeJOBaHUSI 0ObEKTOB

JlesiTeNIbHOCTU rpodecCroHabHOM /lesiTeTbHOCTH

2. Mecto gucuurimHel B cTpykrype OI1

OucuuruiiHa MokeT 0a3MpOBaThCS Ha 3HAHUSX, paHee TIPUOOpPeTeHHBbIX 00yUYarOIIMUCS
MPU U3y4YeHUU CJIe[[yIOLUX AUCLUATLIAH:

— «MaremaTvKa. AHa/IUTUYeCKasl TeOMeTDUs ¥ TINHelHas anreGpay;

— «Marematuka. MaTeMaTUYeCKHW aHaIU3»;

— «MaremaTtuika. Teoprs BepOSITHOCTEM Y MaTeMaThUUyecKas CTaTUCTHUKAY.

3HaHUsl, MOJyUeHHble MPU HW3yYeHWM MaTepuasia JaHHOW [UCLIMIUIMHBI, UMEHT Kak
CaMOCTOATeJ/IbHOE 3HaueHue, TaK U UCIIO/Ib3YHOTCS [PU U3YUYeHUU IPYTUX JUCLIUIUIVH:

— «MarepuanoBeieHUE»;

— «DJIEKTDOHUKA»;

— «DJIEKTPOTEeXHUKA»;

3. OObeM U TPYA0EMKOCTh JTUCIUITTHHbI
HanHbie 06 oOiieM oObeMe AWCLUIUIMHBI, TPYJOEMKOCTU OT/e/NbHBIX BUZOB yueOHOMU
paboThI 10 JUCLIUTIIVHE (U pacIipe/ie/ieH|e 3TOW TPYI0eMKOCTH 10 CeMeCTpaM) Tpe/iCTaB/IeHbl B
Tabmiie 2.

Tabmwmia 2 — O6beM M TPYI0EMKOCTh IUCIUITTUHbI

Tpy10eMKOCTE T10 CeMeCTpam
Nol No2

Buz yue6HOM paboThbl Bcero

1 2 3




Oo6was mpydoemkocms oucyunaunbl, 3E/ (yac) | 7/ 252 4/ 144 3/ 108
H3 HUX uacoe npakmuyeckoli n0020moeKu
AyOoumopHble 3aHsimusi, BCero yac. 102 51 51
B TOM UHCJIE:
nekunu (JI), (gac) 68 34 34
rpakTuueckue/ceMuHapckue 3anstus (I13),
(gac)
naboparopHsie paboTsl (JIP), (dac) 34 17 17
KypcoBoii npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (uac) 54 54
CamocmosimenbHas paboma, Bcero (Jac) 96 39 57
Buo npomesicymouHoli ammecmayuu: 3aver, K3, 35
mudd. 3auet, sk3ameH (3auet, dudd. 3au, Ik3.) 'H:Ia(gq)' 13 Andg. sau.

4. CopeprkaHve JUCLUITIMHBI
4.1. PacnpezeneHue TPy10eMKOCTUA JUCLUIIMHEI 110 pa3/iesiaM U BUJaM 3aHSITUI.
Pa3ziesibl, TeMbI JUCLIMTIIMHBI U UX TPY/J0EMKOCTb MPUBeIeHbBI B Tabmie 3.

Tabsuiia 3 — Pa3ziesnibl, TeMbl AUCLUATIIMHBI, UX TPYA0EMKOCTh

Jlexim | I13 (C3)| JIP KII/KP

Pa3zpgenel, TeMbI JUCLIATIMHBI CP (vac)

(uac) (uac) (uac) (uac)
Cemectp 1

Pazgen 1. Pusnueckue 0CHOBBI MeXaHHUKH.

Tema 1.1. D1eMeHTbI KUHEMaTHKH.

Tema 1.2. [lIuHaMuKa MaTepyabHOU TOUKH
Y MOCTYTaTeIbHOTO [IBI)KEeHHsT abCOJTFOTHO
TBEP/IOro TeJia.

Tema 1.3. 3aK0OHBI COXpaHeHUs B 11 7 13

MexXaHUKe.

Tema 1.4. JluHaMuKa BpalliaTeJIbHOrO
JIBIDKeHUs1 abCOTIOTHO TBEP/IOTO Tera.

Tema 1.5. TaroreHue. DyieMeHTbI TeOpUU
T0JIS1.

Tema 1.6. PeATUBUCTCKasi MeXaHUKa.

Paspen 2. Kosie0aHus U BO/THBI.
Tema 2.1. 'apmoHUYecKre KomebaHus.
Tema 2.2. 3aryxatoiye KojebaHusl.
Tema 2.3. BoiHy>KeHHbIe KOieOaHusl. 11 7 13
Tema 2.4. Ynipyrve BOJIHBI.
Tema 2.5. [IpumeHeHre GU3UKU
KoJsiebaHU ¥ BOJIH B TEXHUKE.




Paszpen 3. DekTpocTaTHKa M 3aKOHBI
MOCTOSAHHOT0 TOKa.

Tema 3.1. DnekTpuueckoe riose B
BaKyyMe.

Tema 3.2. DyeKTpuueckoe 1iose B
[IM3JIeKTPUKaX.

Tema 3.3. IIpoBogHUKY B
3/1eKTPOCTaTUYeCKOM TIO0JIe.

Tema 3.4. DHeprus 3/1eKTpUUECKOro I0JI.

Tema 3.5. IToCTOsSIHHBIN 371eKTpUUeCKUI
TOK.

12

13

Uroro B cemecTpe:

34

17

39

Cewmectp 2

Pa3pen 4. MarneTusm.
Tema 4.1. MarHuTHoe 11071€ B BaKyyMme.
Tema 4.2. D/1eKTpoMarHuTHass UHAYKLUA.
Tema 4.3. MarHuTHoe 110/1e B Bell|eCTBe.
Tema 4.4. OcHoBbI TeOpUU Makcsesiia /s
3JIEKTPOMAarHUTHOT O T10JIs1. DJIeKTPOMarHUTHbIe
BOJIHBI.
Tema 4.5. [IpuMeHeHre MarsetTvsMma B
TeXHUKe.

11

19

Pa3pen 5. BortHoBasi M KBAHTOBas ONTHKA

Tema 5.1. IHTepdepeH1us cBeta

Tema 5.2. [Inudpakuys cBeta.

Tema 5.3. BzaumogerictBue
3JIeKTPOMAarHUTHBIX BOJIH C BeljeCTBOM.

Tema 5.4. [Tongspusarnys csera.

Tewma 5.5. IIprMeHeHUe ONITUKU B TEXHUKE.

Tema 5.6. TerioBoe 1 JTFOMUHECLIEHTHOE
v3/lyyeHue.

Tema 5.7. @oTto3d ekt u ero
NpUMeHeHue.

Tema 5.8. ekt KomnroHa.

Tema 5.9. EAMHCTBO KOPITyCKY/ISIDHBIX 1
BOJTHOBBIX CBOMCTB 37IEKTPOMarHUTHOT O
W3/1y4YeHuUs..

Tema 5.10. OnrTMyeckasi MMpOMeTpHs.

11

19




Pa3jien 6. JDs1eMeHThI KBAaHTOBOU (py3MKHU
aTOMOB, M0JIEKYJ/I U TBepP/bIX TeJl.

Tema 6.1. Teopus atoma Bogopoza 1o
bopy.

Tema 6.2. KopnycKyn1sipHO-BO/THOBOM
JlyaJlu3M CBOMCTB BelllecTBa. BosHeI fje
Bbpoins.

Tema 6.3. CooTHOLIEHME
HeorpeesieHHOCTel ['efizeHOepra.

Tema 6.4. BonHoBasi GyHKLIUS U ee
CTaTUCTUYECKUN CMBICII.

Tema 6.5. O011jee ypaBHEHHE
IIpepsunrepa. YpasHenue Illpesunrepa s
CTaLMOHAPHBIX COCTOSIHUM.

Tema 6.6. PerieHue ypaBHeHUs
[MIpeauHrepa A5t NPOCTBIX KBAHTOBBIX CUCTEM.

Tema 6.7. DemMeHTbI COBpeMeHHO!
(Y3MKU aTOMOB U MOJIEKYI.

12 3 19

WToro B cemecTpe: 34 17 57

Wtoro 68 0 34 0 96

[IpakTueckass TMOATOTOBKA 3aK/IKYaeTcsi B  HEMOCPEACTBEHHOM  BBINOJHEHUU
00yyJaroIMMHUCS ~ OMpefie/ieHHbIX — TPYAOBBIX  (YHKIMH,  CBA3aHHBIX C  Oyayuei
npodeCCUOHAIBHOM [1eSITe/IbHOCTBIO.

4.2. Cojep>kaHue pa3/ie/ioB U TeM JIEKI[MOHHBIX 3aHSITHUM.
Copiep>kaHue pa3/iesioB U TeM JIEKLIMOHHBIX 3aHSTHI TIpHUBeZieHO B Tabsmiie 4.

Tabsmija 4 — CojiepykaHue pas/iesioB ¥ TeM JIEKIIMOHHOTO I[UK/Ia

Howmep pa3pena Ha3BaHue u cosep>kaHue pa3fie/ioB U TeM JIeKLIMOHHBIX 3aHSATUH

Pazpen 1. dusnueckye 0CHOBbI MeXaHUKHU.

Tema 1.1. DnemeHmbl KuHemamuku. Mogend B MexaHuke. Cucrema
orcuerta. KnHemaTunka ABWKeHHs1 MaTepranbHOM TOUKA. OCHOBHas 3ajava
KUHEMaTUKU MaTepuaJbHOM TOYKU. Tpaekropus, [JiMHA IyTH, BEKTOP
nepemerieHusi. Ckopocte. IlocTynarenpHoe M BpaljaTte/bHOe [IBIDKEHHeE.
Yckopenue u ero cocrasstole. HopmanbHOe 1 KacaTe/ibHOe yCKOPeHHUs.
YroBas CKOpOCTb M YroBOe ycKopeHue. CBs3b JIMHEMHBIX U YIVIOBBIX
BeJIMUMH IIPU BpalllaTe/IbHOM [IBMKEHUH.

Tema 1.2. [JuHamuka mamepuanbHOU MOYKU U NOCMynamenbHO20
dsudiceHust abconomHo meépoo2o mend. OCHOBHbIE TOHSTHS JAUHAMUKU:
Macca, UMIy/bC Tena, cuna. [lepseli 3akoH HbroToHa. MHepruanbHbIe
cucteMbl OTcuéta. Brtopoii 3akoH HetoTona. Tpetmii 3akoH HeroToHa.
[Tpunuun otHOcutensHocTH [amumesa. Cuibl:  yrpyrue CUjbl, CUJIBI
TpeHus. [IpakTueckoe npruMeHeHue 3aKkOHOB HbtoToHa. OCHOBHas 3ajaua
JVUHAMHUKA MaTephanbHOW TOYKW. [ToHsiTie abcoiOTHO TBEPAOrO Terna.
Lentp macc. CucremMa LieHTpa MacC. YpaBHeHHe [BWKEeHUs Teja
repeMeHHOU MacChl.

Tema 1.3. 3akoHbl coxpaHeHusi 8 mMexaHuke. COXpaHSOLLIMeCs BeJIMYUHbI.
Kunernueckass  sHeprus. MexaHnueckass pabota ¥ MOIIHOCTB.
KoHcepBaTvBHble  CWbl. 3aMKHYTble U He3aMKHYTble  CHUCTeMBI.
[ToreHianbHas 3Heprus BO BHelIHeM IToJie cui. IloTeHiuansHas sHeprus
B3auMogeicTBus. CBsi3b MeXXJy TNOTeHLMaJbHOM SHEprues W mojeMm




KOHCEpBAaTUBHBIX CWI. 3aKOH COXpaHeHUsl MeXaHWYeCKOM >Heprum.
OHeprusi ympyrod JedopManyy. YCIOBUSI paBHOBeCUSI MeXaHUUeCKOH
CUCTeMBbl. 3aKOH COXpaHeHus ummnyJ/bca. CoysapeHue IByX Tell.

MomeHT cuibl ¥ MOMEHT UMITy/bCa. YpaBHEHVWe MOMEHTOB. 3aKOH
COXpaHeHHs1 MOMeHTa MMIy/bca. MOMEHT uMITy/JbCa TBepZAOro Tesa
OTHOCHUTEJTbHO HeTO/IBUYKHOU OCH.

Tema 1.4. luHamuka epawjamesnbHO20 O0BUXMCEHUS AOCOMOMHO Meepoo2o
mena.  MomeHT  uvHepuuu.  OCHOBHOe  ypaBHeHHWe  JUHaMHUKU
BpalllaTe/IbHOTO JIBWKEHUsl TBepAoro Tena. KuHeTnueckas >Heprus
BpalljaroL[erocs TBeporo Tesa.

Tema 1.5. TaeomeHue. SnemeHmbl meopuu noss. 3akoHbl Keruiepa. 3akoH
BCceMupHOro TtaroteHus. Cuima Tsokecth M Bec. HeBecomocte. [lose
TSATOTEHUsI U ero HamlpsDKeHHOCTh. PaboTta B mosie Tsarotenus. [loTeHman
nons TAroteHus. Kocmuueckue ckopoctd. HenHepryanbHble CHUCTeMBbI
orcuera. CUIbI UHEPLIUU.

Tema 1.6. Peasmusucmckas mexaHuka. IlocTynaTel crieqManbHOM TeOpUU
OTHOCHUTEeJIbHOCTU. JIOpeHII0BO COKpalljeHHe [JIMHBbI CTep)XHsA. OCHOBBI
DeNATUBUCTCKOM  MeXaHWKW.  VIHTepBal, ero  HWHBApUMAHTHOCTB.
PensituBuctckuit  vmnysasC. OCHOBHOe ypaBHEHHE — PeNIITUBUCTCKOMN
JvHamMuKy. KuHeTuyeckasi SHeprusi pensiTUBUCTCKOM dYacTulibl. CBA3b
Macchl ¥ 5Hepruu. CBsi3b MeXXy SHepruei U UMIYJ/IbCOM YaCTULbL.

Paznen 2.

KosiebaHus 1 BOJTHBI.

Tema 2.1. I'apmoHuuecKue KonebaHusi. XapaKTepPUCTUKKA TapPMOHHUYECKUX
KonebaHuii. MexaHuueckrue rapMoHHYeckue KojebaHus. ['apMOHUYECKUit
ocu/iATop. [Ipy>KUHHBIN, (QU3NUECKUM U MaTeMaTUueCKWd MasiTHUKU.
CBo0Oo/iHBIE TApMOHMUECKHEe KOoebaHus B KoiebaTe/IbHOM KOHTYPE.

Tema 2.2. 3amyxaiowjue konebaHusi. CnoxkeHHe TapMOHHUYECKUX
KosiebaHWM OJJHOTO HarpaB/leHUs] W OAWHAKOBOW YacTOThl. bueHwus.
Crno>keHre B3aMMHO TIepIIeHAVKY/ISIPHBIX Kosiebanuii. JuddepenipanbpHoe
ypaBHeHUe CBOOO/IHBIX 3aTyXaroIIUX KojiebaHuii 1 ero pelieHue.

Tema 2.3. BbiHydcOeHHble KonebaHusi. AMIUUTY/ia U (a3a BbIHYK/I€HHBIX
Konebanuii. Pe3oHaHc. [IuddepenipanbHoe ypaBHeHHE BBIHYKIEHHBIX
KosebaHnii W ero pemeHue. BosiHOBbIe Tmporiecchl. [IpogosbHBIE |
TroriepeyHble BOJIHBI.

Tema 2.4. Ynpyeue eoaHbl. YpaBHeHWe Oeryiieli BosiHbL. @a3oBast
CKopocTb. BosiHOBoe ypaBHeHue. I'pynmoBasi cKopocTb. MHTepdepeHLus
BosiIH. CTosiume BOJIHBL. 3BYKOBbIe BOJHBI. D¢ ekt [lornepa B aKyCTHKe.
YnbTpasByK U €ro np¥MeHeHue.

Tema 2.5. IlpumeHeHue ¢pusuku konebaHuil u 801H 8 mexHuke. [Ipumepsl
rpuMeHeHust GU3NKH Koyie0aHWM U BOJTH B TEXHHUKE,

Paznen 3.

JJIEKTPOCTaTHKA U 3aKOHBI ITIOCTOSIHHOI'0 TOKA.

Tema 3.1. DOnekmpuueckoe noje 8 8akyyme. 3aKOH COXpaHeHHs
JIeKTpUUeckKoro 3apsga. 3akoH KysioHa. OjekTpocTaTuueckoe IIoJie.
HarpsbkeHHOCTB  37eKTpocTathueckoro Tmosid. [IpuHomn cyneprnosunuun
snekTpoctatuyeckux mnosier. I[lonme punonsa. Teopema I'aycca pand
3/1eKTPOCTaTUYeCcKoro rnoss B Bakyyme. [IprMeHeHne Teopemsl ['aycca k
pacueTy HEKOTOPBIX 3/IEKTPOCTaTUUeCKUX MoJjied B BakyyMme. LIUpKynsuys
BEKTOpa HalpsUKeHHOCTH  3/eKTpocTtathueckoro mnoss.  [loreHuuman
3/1eKTPOCTaTUyecKoro rovisg. HarpsykeHHOCTb Kak rpaZiMeHT IOTeHLjyasa.
OKBUIIOTEHLMa/IbHbIe [TOBEPXHOCTU. BrIuncieHre pa3HOCTH MOTEeHLUA/IoB
T10 HaMpPsUKeHHOCTH I10J15.

Tema 3.2. Dnekmpuueckoe nosne 8 ousneKmpukax. Tunbl AU3I€KTPUKOB.




[Tonsipu3anus gu3eKTpUKoB. [losiapr3oBaHHOCTh. HarpsykeHHOCTh T10J1 B
[JV3NeKTpUKe.  OjieKTpuyeckoe cmelleHve. Teopema [I'aycca muis
3/1eKTPOCTaTUYEeCKOro T0JIsI B IU3J/IEKTPHKe. Y C/IOBUSI Ha TPaHULie paszena
[IBYX IU3JIEKTPUUYECKUX CPeJ.

Tema 3.3. TIpogoOHUKU 8 3/1eKmpocmamuyecKom nose. DJIeKTPOEMKOCThb
yeZJMHEeHHOr0 IPOBOJHUKA. KoHzeHcaTopbl. DHeprusi CUCTeMbl 3apsi/oB,
yeIUHEeHHOr0 MPOBOJHUKA U KOH/IeHCATOopa.

Tema 3.4. DHepeusi 31eKmMpuyecko20 no/s. DNeKTPUYeCKUil TOK, CUla U
IUVIOTHOCTb TOKa. CTOpPOHHME CWIblL. OJNEKTPOABWXKYLas Cula U
HaripsbkeHue.

Tema 3.5. [IlocmosHHblli  31ekmpuueckuli mok. 3akoH Owma.
CormpoTurBieHre TTPOBOJHUKOB. PaboTa 1 MOIIIHOCTb TOKa. 3akoH [IKoy/isi-
Jlenua. 3akoH Oma [ HeOJHOPOAHOrO y4yacTka Uenu. I[IpaBuna
Kupxroda /151 pa3BeTB/IeHHBIX LIeMei.

Paznen 4.

MarseTusm.

Tema 4.1. MaeHumHoe nose 6 6akyyme. MarHWtHoe T1I0Jle W €ro
XapakTepucTuku. 3akoH buo-Casapa-Jlarylaca ¥ ero mnpuMeHeHHe K
pacyeTy  MarHMTHOro Tioliss. 3akoH Awmmepa. BsaumopeiicTBue
rapasijie/ibHbIX TOKOB. MarHutHasi NOCTOSIHHasg. EVHUWIEI MarHUTHOU
WHAYKLUMA W HaNpsOKeHHOCTH MAarHUTHOrO TMojss. MarHutHoe moJjie
JBIDKyLIerocs: 3apsiia. lelicTBMe MarHWTHOTO MO/ Ha JBWKYLUUCS
3apsf. [BWwKeHUe 3apsUKeHHBIX YaCTHL] B MarHUTHOM I10/1e. Y CKOpUTeIn
3apsoKeHHbIX vactul. O¢dekt Xomna. Lupkynsuus Bektopa B
MarHuMTHOI'O T10Ji1 B BaKyyMe. MarHuTHble I0Ji COJIEHOWZJA U TOpPOMJA.
[ToToK BekTOpa MarHUTHOW WHAYKLMU. Teopema ['aycca gns mons B.
PaboTa 110 mepeMelrieH1I0 TIPOBO/IHUKA W KOHTYpa C TOKOM B MarHUTHOM
rosie.

Tema 4.2. DaekmpomazHumHasi UHOyKyus. $IBjieHUWe 3/1IeKTpOMarHUTHOMU
uHAayKuuU (onbiTel Papazes). 3akoH dapajes M ero BbIBOJ M3 3aKOHA
COXpaHeHusl 5Hepruu. BpaijeHue paMKu B MarHWUTHOM IMoJjie. Buxpesble
TOKM (TOkM DPyko). HAYKTHBHOCTH KOHTYpa. CamouHAyK1usA. ToKu mpu
pa3MbIKaHUM U 3aMblKaHWU Lenu. B3aumHas unaykuus. TpancdopMaTopsl.
OHeprusi MarHUTHOTO TT0JIAL.

Tema 4.3. MacHumHoe none 6 e8eujecmge. MarHUTHbIE MOMEHTBI
3JIGKTPOHOB ¥ aroMoB. [lua- ¥ mnapamarHetusMm. HamarHuueHHOCTB.
MaruuTHoe 1ojie B BellleCTBe. Y(IOBUS Ha TIpaHuWLe pasjena JBYX
MarHeTHKOB. deppoMarHeTMKM M HUX  CBOMCTBa. [Tpupopna
(dheppomarHeTr3ma.

Tema 4.4. OcHoebl meopuu Makceenia 045 31eKMPOMAHUMHO20 NOJS.
D/eKmpomazHUmHble  80/Hbl. BuxpeBoe syekTpuueckoe rone. Tok
cMelleHus. YpaBHeHMs MakcBe/uia [ 3/IeKTPOMarHUTHOIO — ITOJIS.
OKCIepyMeHTa/IbHOe ToJlyyeHue 3/71eKTPOMarHUTHBIX BOJIH.
OuddepenuianbHoe ypaBHEHHe 3/1€KTPOMarHUTHOM BOJHBI. DHEPrusi U
HMITYJIbC 3JIeKTPOMarHUTHOM BOJIHBI. V3/1yueHure AUTIONS.

Tema 4.5. IlpumeHeHue mazHemusma 6 mexHuke. IlpuMeHeHue
3J1eKTPOMAarHUTHBIX BOJIH. [IpriMeHeHre MarHeT3Ma B TeXHUKe.

Paznen 5.

Bo/siHOBas 1 KBaHTOBas ONTHKA.

Tema 5.1. MHmepgepenyus ceema. Pa3puTue TpejcTaBlIeHUN O MpUpo/jie
ceeta. KorepeHTHOCTb ¥  MOHOXPOMAaTMYHOCTb  CBETOBBIX  BOJIH.
Wutepdepenis cBeta. Metoasl HabmoeHUss WHTep(epeHLMH CBeTa.
WuTepdepeHivs cBeTa B TOHKUX I/IeHKaX. [IpumMeHeHWe UHTepdepeHLnn
CBeTa.




Tema 5.2. Jugppakyus ceema. Tlpuniun IoiireHca-®dpenHesns. MeTo[ 30H
®penesis. [IpssMonuHeliHoOe pacripocTpaHeHue cBeTa. Jdudpakius OpeHens
Ha KpYyIJIOM OTBepCcTMM U jucke. [udpakuusi ®@payHrodepa Ha ofHOMU
menu. dudpakims PpayHrodepa Ha JuUdpaKIMOHHON  pellleTke.
[MpocTpaHcTBeHHasi  pelletka. Paccesinue cBeta. [udpakius Ha
MPOCTPAHCTBEHHOU pelleTKe.

Tema 5.3. BzaumooOelicmgue 31eKMpPOMA2HUMHbIX B0/H C 8eljeCmeoM.
Paspelnatoijasi cmocoOHOCTh OMNTHUECKUX Tpubopos. [Iucriepcusi cBeTa.
OneKTpoHHasi TeopHs Jucriepcur ceeta. [lorsoreHue (abcopOiyst) ceeta.
Addext Homnepa. M3nyueHre YepeHkoBa-BaBusioga.

Tema 5.4. Ionspuzayus ceema. ECTeCTBeHHBIM M TOJIIPU30BaHHBIN CBeT.
[Tonsipusanusi cBeTa NMpU OTPA)KEHWU W TPEJIOMJIEHHMM Ha TpaHULe [BYX
[I3JIEKTPUKOB. [IBOMHOe myuenpesnomieHue. ITosspusaljioHHbIe MTPU3MBI
W nossgpoujpl. AHamu3 TOMSPU30BaHHOrO cBeTa. VICKycCTBeHHas
ONnTHYecKasl aHU30Tponus. BpairieHne N0CKOCTH NMOMSpr3aLivu.

Tema 5.5. [IpumeHeHue onmMuKuU 8 mexHuKe.

Tema 5.6. Tennogoe u momuHecyeHmHoe usjaydeHue. BUbl U3/ydeHUs.
TerioBoe W3/yueHre M ero XapakTepuCTUKU. 3akoH Kupxroda. 3akoHbI
Credana-bonbimana U cmelenuss Buna. ®opmysnel Panes-IxuHca u
ITnaHka. JIroMHrHeCL|eHIHS.

Tema 5.7. @omoappekm u e2o npumeHeHue. Buibl GOTO3/1€KTPUUECKOTO
s¢dekTa. 3akoHbI BHellIHero ¢gotosddekra. YpaBHeHUe DUHINTeWHa [
BHellHero  ¢oto3ddekra. OKCIIepUMEHTa/IbHOe  TIOJTBep)KJeHue
KBaHTOBBIX CBOMCTB cBeTa. [IprMeHeHue GoTosddekTa.

Tema 5.8. O¢pcpexkm KomnmoHa. SHeprus U UMITy/bC (poToHA. [laBneHue
cBeTa. Opdekt KoMnToHa u ero snemeHTapHasi TEOpUS.

Tema 5.9. EOuHCmeo KOpnycKyasipHbIX U  B0/AHOBbIX  C80liCme
3/1eKMPOMAZHUMHO20 U3/yUYeHUsl.

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

Paznen 6.

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

Tema 6.2. KopnyckyasipHo-60/Ho80l Odyanusm ceoticme sewjecmad. BosHbi
Oe Bpolins. HekoTophbie CBOMCTBa BOJH /e bpoiisi.

Tema 6.3. CoomHoweHue HeonpedeaeHHocmell I elizeHbepea.

Tema 6.4. BoaHosasi pyHKYUs u ee cmamucmuyeckulli CMbICA.

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

Tema 6.6. PeweHue ypasHeHus IlIpeduHeepa 0151 NpoCMbIX KBAHMOBbIX
cucmem.

Tema 6.7. DnemeHmbl coepemeHHOl pu3uKu amomoe u moaekya. TTpuHLrI
MPUYMHHOCTHA B KBAHTOBOW MeXaHWKe. /[BWKeHWe CBOOOIHOM YaCTHIIbI.
Yactuiia B OJHOMEDHOW TPSIMOYTO/MBbHON «IOTEHLMalbHON siMe» C
0eCKOHEUHO BBICOKUMH «CTeHKaMH». IIpOXOXKJeHWe 4YaCTHIbl CKBO3b
TOTeHI[UaTbHBIN Oapnep. TyHHeNbHbBIN 3¢ dekT. JIvHelHbIN
rapMOHUUECKUNM OCLIWIISITOP B KBAaHTOBOW MexaHHWKe. ATOM BOJOpOZA B
KBAaHTOBOM MeXaHUKe. 1S-COCTOsIHMe 3/71eKTpOHa B aToMe Bozopoga. CriuH
yekTpoHa. CHMHOBOe KBaHTOBOE YMC/IO. [IpUHLIMIT Hepa3TMuMMOCTU
ToKAecTBeHHbIX yacTull. [IpuHuun [Taynu. PacripegesieHre 3/ieKTPOHOB B




atoMe TI0 cocTtosHUsIM. [loHsiTe 00 SHepreTMYeCKUX YPOBHSIX.
MonekynsipHble  criekTpel.  KoMmOMHallMOHHOe — paccesiHHe — CBeTa.
[Mornoujenrie. CrioHTaHHOEe W BbIHY)K/EHHOe Wu3nyueHus. OnThyeckue
KBaHTOBbIE FeHepaToph! (/1a3epel).

4.3. Tlpaktuueckue (CeMHUHapCKHe) 3aHATHS
TeMbl IpaKTHUECKUX 3aHATUN U UX TPYJ0EeMKOCTb NpYBe/ieHbl B Tabmie 5.

Tabsuia 5 — [MpakTHueckue 3aHITHS U UX TPYA0EMKOCTb

N3 Hux Ne
No Temsbl ®opmbl [IPaKTUYeCKO | paszen
TpymoeMKOCTb, "
1/ MPaKTUYECKUX MPaKTUYECKUX (uac) U a
I 3aHATHN 3aHATHN TIOZITOTOBKY, | AUCLIUI
(uac) JIVHBI
YueOHBIM /TaHOM He TIPe/lyCMOTPEHO

4.4. JlabopaTopHble 3aHATHS
Tembl 1abOPaTOPHBIX 3aHATHH U UX TPY/I0EMKOCTb IPUBe/IeHbI B Ta0/HIe 6.

Tabsuiia 6 — JlabopaTopHbIe 3aHITHS U UX TPY/J0EMKOCTb

N3 Hux No
Ne MPAKTUYECKO | pasnen
/ HanmeHoBaHue 1ab0paTOpHBIX paboT Tpynoemxocs i a
1y > (1ac) MOATOTOBKH, | JUCLUII
(vac) JIUHBI
Cemectp 1
1 | MagarHuk Makcsesia* 5 1
2 | Maremaruueckuid 1 000POTHBIM MasITHUKI* 4 1
3 | OnpeienieHre CKOPOCTH 3BYKa B BO3ayxe* 4 2
4 OrnpeziesieHyie 371eKTPOEMKOCTH 4 3
KOHZeHcaTopa*
CemecTp 2
5 WccnepnoBanue rucrepesuca 4 4
(heppoMarHMTHBIX MaTepyanoB*
6 | Konbua HeroToHa™ 4 5
7 | IIpoBepka 3aKOHOB TeIJIOBOI'0 U3/lyuyeHus™ 5 6
3 OnpejeneHye 3HePrUy & — 4acTHL] 10 4 6
npobery B Bo3gyxe*
Bcero 34

*[IpumeuaHue. IlepeueHb mem nabopamopHblx pabom Ha cemecmp s6AsiemMCs BAPUAMUBHBLIM U
onpedensiemcsi Ha ycMompeHue npenodagamensi. IToaHblll cnucok aabopamopHbix pabom npueedeH 8 mabauye 6.1.

Tabmwiia 6.1 — Tembl 7abopaToOpHBIX paboT

1'11\/1;_)'[ HaumeHoBaHue 1ab0paToOpHBIX paboT Agigizﬁiiil
Cemectp 1
1 | MawmHa ATByza 1
2 | MaatHuk MakcBesia 1
3 | MasitHuk O6epbeka 1
4 | CTO/NIKHOBeHMe 111apOB 1




5 | I'mpockon 1
6 | Hak/10HHBINM MassTHUK 2
7 | KpyTunbHbINA MasiTHUK 2
8 | OmnpegenieHre CKOPOCTH 3ByKa B BO3JlyXe 2
9 Onpe/esieHre YCKOpPeHHs1 CBOOOTHOTO MaZieHusl TTPY TIOMOIIY 000pOTHOTO )
MasiTHUKa
10 | MaremaTruecKuii 1 000pOTHBIN MasiTHUKH 2
11 | OnpepesieHye 371eKTPUYECKOr0 CONPOTUB/IEHUS 3
12 | OnpepesieHne 371€KTPOEMKOCTH KOH/IeHCaTopa 3
13 | M3yueHue nporjeccos 3apsifia U pa3psza KoHJeHcaTopa 3
Cemectp 2
14 OripefiesieHie  TOPU30HTA/lbHOW  COCTaBJsItOIeH  HaMNpsKeHHOCTH 4
MarHMTHOTO MOJIs1 3eM/IU
15 | Onpepenenue yaenbHOr0 COMPOTUB/IEHKS IPOBOJAHUKA 4
16 | UccnemoBaHue rucrepesrca (peppoMarHUTHBIX MaTepUasioB 4
17 | WiccnemoBaHue peakCaliMOHHBIX KOJIeOaHHM 4
18 | WccnenoBaHue B3aMMHOM MHAYKLUA 4
19 | Onpepenenyvie yze/IbHOTO 3apsi/ia 3/1IEKTPOHA METO0M MarHeTpoHa 4
20 | UccnemoBaHue pe3oHaHCa B 3/IEKTPUUECKOM K0Jie0aTeIlbHOM KOHTYpe 4
21 | bunpusma ®peHesns 5
22 | Konbua HeroToHa 5)
23 | Judpakiys rI0CKUX BOJH Ha I1en 5
24 [Tonspusanuss cBera. 3akoH Masmoca. KpyroBas u s/umnTuyeckas 5
Mo/IsIpU3aLun
75 OrnpefenneHve JJIMH BOJMH  CHEKTPaJbHbIX JIMHUA C  TTOMOLIbIO 5
CIIeKTpOMeTpa
26 | IIpoBepka 3aKOHOB TeIJIOBOI'O U3/IyUYeHUs 6
97 M3yueHre crieKTpa aTomMa BOZOpPOZa C TOMOLIbIO JU(PaKLMOHHOTO 6
CIIeKTpOMeTpa
28 | OnbiTel CTONETOBA 10 U3yYeHUI0 poTo3PdeKTa 6
29 | OrmpeiesieHue TTOTEHI[UAIOB BO30YK/I€HUST aTOMOB 6
30 | OnpegeneHue MWPHHBI 3aripellleHHOW 30HbI TT0J/TyTIPOBO/JHUKOB 6
31 | OmnpegeneHuve yeabHOIO 3apsifia 3/1eKTpOHa 6
32 | OddexT Xomia B repMaHUU 6

4.5. BeoImnonHeHre KypCOBOTO MPOeKTa/ KypcoBOW paboThI
YueOHBIM I71aHOM He TpelyCMOTPeHO

4.6. CamocrosTenbHasi paboTa 00yJaromxcst

Buibl camocTosiTesibHOM paboThl U ee TPYZ0EMKOCTb TIpUBe/ieHbI B Tabmuie 7.

Tabsuia 7 — Buibl caMoCTOsATeIbHOM PabOTHI M ee TPYZA0eMKOCTh

Buj camocTosiTesibHOM paboThl BSZEO’ CemecTp 1, yac CemecTp 2, yac
1 2 3 4
N3yueHuve TeopeTHueCKOro Marepuasna 30 13 19
pucuuriiHel (TO)
[TogroroBka K TeKylemMy KOHTPOJIFO
ycrneBaemocTH (TKY) 32 13 19




[ToaroroBka K MpOMeXyTOYHOM

atrectaiuu (ITA)

32 13

19

Bcero: 96 39

57

5. TlepeueHb yueOHO-MeTO[UUECKOTO 00eCreueHus

JIJISI CAMOCTOSITeTbHOM pab0ThI 00YUarOIMXCs TI0 JUCIUIUIHHE (MOZYJIIO)
YueOHO-MeTOAMUeCKWe MaTepuaibl [jisi CaMOCTOSITeIbHOW PaboThl  00yJaromMxcs
yKa3aHbl B I1.10. pa3zenos 6-11.

6. IlepeueHb MeyaTHLIX U 31€KTPOHHBIX yueOHBIX U3aHUH
[TepeueHb TIeUaTHBIX U 37IEKTPOHHBIX YUeOHBIX U3/jaHWl TIpUBe/ieH B TabsuLie 8.

Tabnuia 8— ITepeueHb MeYaTHBIX U IEKTPOHHBIX yUeOHbIX U3[AHUMN

KomiuectsBo
5K3eMIVIIPOB
Ugiuig oc bubsmorpaduyeckast cchisika B 61/(11?1)]]1;;261(9
3/7IeKTPOHHBIX
9K3eMIL/ISIDOB)
53 Kypc o06ueti ¢pusuku: B 3 1.: yuebHOoe mocobue / 1. B.
C12 CasenbeB. - M.: Hayka: dusmariur, 1977 - T. 1: 84
Mexanuka. MonekynsipHas ¢usuka. - 1977. - 432 c.
53 Kypc ¢usuku: yuebHOe nmocobue / T. Y. Tpodumoga. - 94
T76 13-e u3g., crep. - M.: Academia, 2007. - 558 ¢
https:// CaBesnbeB, 1. B. Kypc obimieit ¢usmku. B 3 Tomax.
e.lanbook.com/book/
440105 Tom 1. Mexanuka. MonekyssipHasi pu3nka: yueOHUK

Pedicum docmyna: ons
aemopu308aHHbIX
nosb3oeamesetl.

ans By3oB / M. B. CaBenweB. - 20-e u3fg., crep. -
Cankr-Iletep6ypr: Jlanb, 2025. - 436 c. - ISBN 978-5-
507-52151-7.

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

Pescum docmyna: oas
aemopu308aHHbIX
nosb3oeamenell.

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

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

Pedicum docmyna: oas
asmopu308aHHbIX

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

nosb3osamesnetl. Jlanb, 2025. - 320 c. - ISBN 978-5-507-50503-6.
https://

znanium.com/ CuByxuH, [I. B. OO6mmii Kypc ¢usmku: YuebOHoe
catalog/product/ nocobue zAns By3oB: B 5 tomax Tom 1: MexaHuka /
470189 CuByxun [.B., - 6-e wu3ng., crep. - Mocksa:
Pesicum docmyna: dns | PUSMATIINT, 2014. - 560 c. ISBN 978-5-9221-
asmopu308aHHbIX 1512-4.

nosb3ogamesnell.



https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://znanium.com/catalog/product/470189
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/440198
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/507521
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105
https://e.lanbook.com/book/440105

https://
znanium.com/

CuByxuH, [I. B. OOumii Kypc ¢usuku: YuebHOe

catalog/product/ nocobuve pansi By3oB: B 5 Tomax Tom 2

470190 TepmoanHaMyKa U MosekyJ/sipHas ¢usuka / CUBYXUH

Pesicum docmyna: oas | A.B., - 6-e u3pn., crep. - MockBa: ®USMATIINT,
asmopu308aHHbIX 2014. - 544 c. ISBN 978-5-9221-1514-8.
nosb3oeamesetl.

https://

Znanium.com/ WNpopos, U. E. Mexanvka. OCHOBHbIE 3aKOHBI:
catalog/document?

d=470867 yueObHOe mocobue / U. E. Wpogpos. - 17-e usg. -

;_ 3 ‘3 Mocksa: Jlaboparopus 3HaHu#, 2025. - 312 c. - ISBN
coRLM Cormyna: G | 978-5-93208-519-6.

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ CuByxuH, [I. B. O6mmii kypc ¢usuku: YueOGHoe
catalog/product/ noco6ue s By30B: B 5 Tomax Tom 3: DnekTpruecTBo
549781 / CuByxuHn [.B., - 6-e wu3p., crep. - Mocksa:

Peascum docmyna: ona | PUSMATIINT, 2015. - 656 c. ISBN 978-5-9221-
asmopu308aHHbIX 1643-5.

nosb3oeamesetl.

https:/

znanium.com/

catalog/product/ CuByxuH, [I. B. O6mmii Kypc Gu3uKu: YueGHOe
944794 nocobue / CuByxun [.B., - 3-e u3g. - Mocksa:

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

asmopu308aHHbIX

nosb3oeamesetl.

https://

znanium.com/ Upomoe, WM. E. 3OnekrpomarHeTusmM. (OCHOBHbIE

catalog/document? .

) 3aKOHBI: yuebHoe rocobue / Y. E. Vpozos. - 14-e u3g,.

id=470883 o

p 3 3 - Mockga: Jlaboparopusi 3Hanui, 2025. - 322 c. -
et FoILNA: A | 1ISBN 978-5-93208-520-2.

aemopu308aHHbIX

nosb3oeamesetl.

https://

Znanium.com/ Wpopos, U. E. KBanToBast pu3srka. OCHOBHbIE 3aKOHbI:

catalog/document? )
d=470861 yuebHoe nocobwue / U. E. Mpoos. - 9-e u3g. - Mocksa:

;_ 3 3 Jlabopatopust 3HaHuH, 2025. - 261 c. - ISBN 978-5-
edicum docmyna: 01l | ganno =17 9

asmopu308aHHbIX

nosb3oeamesetl.

https://

Znanium.corn/ Upopos, U. E. 3amaun mo obujeit ¢usvke: yueGHOe

catalog/document? 6

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

; 3 -3 Mocksa: Jlaboparopus 3HaHui, 2026. - 434 c. - ISBN
coEM FOTNA: O | 978-5-93208-513-4.

asmopu308aHHbIX

nosb3ogamesneltl.



https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=476087
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470861
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.ru/catalog/document?id=470883
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
https://znanium.com/catalog/product/944794
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://urait.ru/ Ca3zonoB, A. b. SfnepHas ¢wusvka: yueOHMK /s

bcode/563653

p 3 3 By30B / A. b. Ca30HOB. - 2-e u3[., UCTIP. U [OIL -

a:n’;i)”’r’mzzr}yl:;' " | Mockga: Usnatensctso FOpaiit, 2025. - 320 c. - ISBN
b : 978-5-534-11829-2.

nosnb3oeameseti.

7. TlepeueHb 371eKTPOHHBIX 0Opa30BaTebHBIX PeCYypPCOB
rH($OpPMaLMOHHO-Te/IeKOMMYHUKALIMOHHOM ceTH «VIHTepHeT»
IlepeueHns 3/IeKTPOHHBIX oOpa3oBaTebHbIX pecypcosB VMH(pOpMaLMOHHO-
TeJIEKOMMYHHUKAIIMOHHON ceTn «IHTepHeT», HeOoOXOAMMBIX [jii OCBOEHWS AWCIUTTAHBI
ripuBe/ieH B Tabmuie 9.

Tabma 9 — TlepedeHb 3M€KTPOHHBIX 00pa3oBaTebHBIX PECYpCOB HWH(OPMAI[MOHHO-
TeJIeKOMMYHHUKALIMOHHOM ceTu «VHTepHeT»

URL azpec HavmeHnoBaHue
Etzt?;;///new-saence.ru/category/ WuTepHeT->)xypHan «Hosast Hayka». Pa3gen du3uka
https://openedu.ru/ Ob6pa3oBarenbHast nnardopma «OTKpbITOE

obpa3oBaHue»
https://fizikaguap.ru/ OO6pa3oBarenbHbIl pecypc Kadeapsl dhusuku ['Y ATT
https://Ims.guap.ru Cucrema aucTaHioHHoro obyuenus I'Y ATT

8. IlepeueHb MH(POPMALMOHHBIX TEXHOIOTUU
8.1. [lepeueHb TIpOrpaMMHOTO O0ecCIieueHHsi, HCMOMb3yeMOT0 TIPU OCYIIeCTBIeHUH
obpa3zoBaresIbHOrO Ipoliecca Mo AUCLUIUIMHE.
[TepeueHb MCII0/IE3yeMOT0 IIPOrPAMMHOT0 0becrieueHusi pe/icTaBieH B Tabmumie 10.

Tabsuija 10 — ITepeueHb MporpaMMHOro obecrieyeHus

Ne /11 HaumMmeHoBaHue

OnekTpoHHast nH(OpMaLMOHHO-00pa3oBaTebHas cpega I'YAIT «VHTerpupoBaHHast
cpega obyuenus» (https:/pro.guap.ru/) paspaboraHa coTpyaHukamu ['YAII
1 (BBemeHa B akcrutyartanuto rnpukasom 'Y AIT ot 06.06.2017 Ne 05-215/17), nepeueHb
MozAyned W uX (YHKLUMOHA/JbHOE Ha3HAueHue U3M0KeHbl TI0  CChLIKe
https://guap.ru/it/system/iso

OdwuimanbHbiii  cadT obpa3oBaTenbHONW oOpraHu3aliu B ceTH  «VHTepHET»
2 (https://guap.ru/), paspabortan corpyaHukamud ['YAIl (BBeA€H B 3KCIUTyaTalyio
IMpukazom I'YAII ot 23.03.2023 Ne 05-145/23)

Microsoft Windows OC (moroBop I'YAII, undopmaiiys o JUleH3WW TIpeJCTaB/ieHa
1o cceuike https://guap.ru/it/system/iso/po)

Microsoft Office (morosop I'VAII, uHdbopMalysi 0 JWLEH3UM TIpe/ICTaBeHa TI0
ccbike https://guap.ru/it/system/iso/po)

5 Google Chrome (cBob6ozHO pacripoctpansiemoe I10)

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

8.2. Ilepeuenn VMH(POPMaLMOHHO-CIIPaBOUHBIX CHUCTeM, WCIIOJIb3yeMbIX  TIpU
OCyIIIeCTB/IEHUM 00pa30BaTe/TbHOTO MPOLiecca Mo AUCHUTIIAHE

[TepeueHp HCIOB3yeMbIX HWH(OPMaLMOHHO-CIIPABOYHBIX CUCTEM T[pe/iCTaB/ieH B
Tabvie 11.


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

Tabsmria 11— [TepeueHb HHPOPMAIMOHHO-CITIPABOUHBIX CUCTEM

Ne /i1 HaumeHnoBaHue
OnekTpoHHBIN KaTasmor 6ubmmotreku I'YAII ¢ moctynoM K 6a3e TOTHOTEKCTOBBIX
1 usganui (https://lib.guap.ru), gocTymn yepe3 TMUHbIN KaOUHET ynuTaTesisi 6MOIMOTeKU
I'YAIl
Hayunast snektpoHHass Oubmmotreka «eLIBRARY» (https://elibrary.ru/), moctym
2 yepe3 JIMUHBIA KabuHeT umrtaTens Oubmoteku ['YAII, a takxke mo IP -azpecam
I'YAIl

OBC «Jlanb» (https://e.lanbook.com/), moctyn uepe3 nUYHbIM KaOWHET yMTaTess

3 oubmoreku I'YATI, a Takxke 1o IP -agpecam 'Y ATT

4 9BC KoHcopimyma aspokocMuueckux By3oB Poccum (http://elsau.ru/ suai), goctyn
no IP-agpecam I'Y ATl

5 OBC Znanium (https://znanium.ru/), JoCTyn uepe3 /JWYHBIA KaOWHET 4YMUTaTess
6ubnmoreku ['YAII, a Takxe 1o IP -agpecam 'Y AT

5 O6pa3oBarenbHas mnardpopma «HOpaiit» (https:/urait.ru/), JOCTyI uepe3 JIAYHBIM
KabuHeT unTartens bubmoreku I'Y AT, a Takxke 1o IP -agpecam I'YAIT

7 Hayunasi snektpoHHass 6ubmuorteka «KubepJlenutka» (https://cyberleninka.ru/),

CBOOOJHBIN 1OCTYT

9. MartepuanbHO-TeXHUYeCKasi 6a3a
CoctaB  MaTepuasbHO-TEXHUYeCKON 0a3bl, HeoOXOJWUMOW [/  OCYILeCTBIeHHUs
oOpa3oBaresIbHOTO TpoIiecca Mo AUCLUIIIMHE, TIPeZCTaB/ieH B Tabmrel2.

Tabsmija 12 — CoctaB MaTepra/ibHO-TeXHUUECKOM 6a3bl

Ne HavimeHoBaHMe cOCTaBHOU YaCTH

o Homep ayautopun
/I MaTepHaTbHO-TeXHIUUeCKOW 0a3bl p dyAHTOp

YuebHast ayguTOpus [jis 3aHSATHH JIEKI[MOHHOTO THIIA,
nabOpaTOPHBIX  3aHSTHM, 3aHATHM CEMUHApCKOTO TWIIA,
TPYMIIOBBIX W WHAWBUAYANbHBIX KOHCYJ/IbTAIWH, TEKYIIero
KOHTDOJISI ¥ TPOMEXXYTOUHOM aTTeCTarluu.

OcHalleHre: Creljali3ipoBaHHas Mebenb; TexHuueckue | 196135, . CaHKT-

1 | cpescTBa oOyueHus, ciyxKaliye Ajist TIpe/CTaB/IeHus y4eOHOM ITerepGypr, yi.
uadopManuM  Gosbluoi  aygutopuu;  naboparopHoe | l'acrenno, i 15,
o6opyoBaHHe (KOMIUIEKT TIpMGOpOB i usnueckux | ayAuTopusi Ne31-046
v3MepeHu (371eKTPOHHBIN 3aB0Z, D/1bBpo Bporyias);
YcranoBgu: FRM — 06; FRM — 08; FRM — 09; FRM - 07;
FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10.

2 YuyeOHasi ayAuTOpUs [/ TIPAKTUUECKUX 3aHATUM, 3aHaTuil | 196135, r. CaHKT-
CeMUHAPCKOr0 THIIa, J1abopaToOpHbIX 3aHATHH, rpymnosbix u | [leTepOypr, yi.
UH/MBUYa/lbHBIX KOHCY/IbTAaL[Mi, TeKyllero Koutposis wu | ['acremno, . 15,
TIPOMEXYTOYHOM aTTeCTaljiu. ayguropusi Ne31-048
OcHaleHue: CrieLiMasM3upoBaHHasi Me0esb; TeXHUYeCKue
cpeAcTBa 00yUeHUs1, CTy>Kallye /s TIpeJCcTaBaeHnst yueOHOH
uHpopMary  OOJIBIION  ayJUTOPUH; nabopaTopHoe
obopygoBaHre (KOMIUIEKT TIpUOOpPOB Ayisi  (pu3MUecKux
H3MepeHU (3/1eKTPOHHBIN 3aBOA, DMbBPO Bpoijnag);
YcranoBgku FRM — 06; FRM — 08; FRM — 09; FRM - 07;




FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM - 05;
FRM - 10

YueOHast ayguTopusi /i1 3aHATHUN JIEKIIAOHHOTO THIIA,
3aHATUH CEMHHAPCKOT0 THIIA, TPYIIIOBBIX u
VUH/IUBU/IYa/IbHBIX KOHCY/IbTAI[UM, TEKYIero KOHTPOJS U
MIPOMEXKYTOUHOM aTTeCTaLUH.

OcHalljeHre: CreLaIn3upoBaHHas Mebesib; TeXHUJYecKue
cpe/icTBa 00yuYeHwsl, CTy>Kalljye /ISl TIpe/ICTaBIeHus yueOHOM
nHbopMaIn O0/BIIION ayIUTOPHH; Habop
JeMOHCTPAIIMOHHOTO 000PY/I0BaHUSI.

196135, r. CaHKT-
[TeTepOypr, yii.
I'acrenno, . 15,
ayauropus Ne32-01

YueGHasi ayAuTOpUs s TIPaKTHUeCKWX 3aHSATUN TUIIa,
nabopaTOpHBIX 3aHSATHM, 3aHATHM CEeMHWHApCKOTO THIIA,
TPYNMOBBIX U WHWBUAYAJbHBIX KOHCYJbTALUM, TEKYIero
KOHTPOJISI ¥ TIPOMEe)KYTOUHOM aTTeCcTaluu.

OcHallleHVe: CrelUaM3UpOBaHHas Me0esb; TeXHUUYecKHe
Cpe/icTBa 00yYeHwsl, Cy>Kallye /sl IpeACTaB/ieHust yaeOHOM
vHbopMaly  OOJBIION  ayAUTOPUH; naboparopHoe
obopyoBaHre (MOAy/bHbIe J1abOpaTOPHBIE YCTAaHOBKH TIO
anekrpoMarHetusmy: ®IIO — 03, ®IID — 07, PIID — 05, PIID
— 08, ®I1ID — 11, DII3 — 12, ®II3 — 04 (OO0 «MHTOC» T.
MockBa); MHKPOCHCTeMBI; JjabopaTopHble pabOThI  TI0
BO/HOBOM onituke: 1. burnpusma ®penens, 2. Komblja
HeiotoHa, 3. Judpakius miockux BomH, 4. JdudpakijoHHas
pemetka, 5. ITonspusanus cseta, 6. Onpeznesnenue [JIVH BOJH
CTeKTpaJIbHBIX JIMHUM; abopatopHsiii cteHg MT3-OM-I1-ITO
(OO0 «ITpodobpazoranue» r. Kazann)).

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

YuebOHast ayquTopusi AJis 1ab0paTOPHBIX 3aHSATHM.

OcHairleHye: CrielUaJu3MpoBaHHasi Me0eslb;, TeXHHUEeCKHe
cpencTBa oOyueHUs, CTyyKallye fJis TIpeJCcTaB/ieHust yueOHoH
vH(opMaluu GToNi81i(0)7 ayuTOpUH; naboparopHoe
obopyzoBaHre (Mo/y/ibHBIE J/1aOOpaTOpPHbIE YCTAaHOBKU I10
anektpoMarHetusmy: ®IID — 03, ®IIO - 07, PIIO - 05,
OI1D - 08, PIID — 11, PIID — 12, PII3 — 04 (OO0 «MHTOC»
r. MockBa); MHKpPOCHCTeMBI; jabopaTtopHble pabOTHI IO
Bo/HOBOM onTuke: 1. bunpusma ®penens, 2. Koblia
HeioroHa, 3. [ludpakiys miockux BoiH, 4. udpakiyoHHast
pewuetka, 5. [Tonsspusauus ceeta, 6. OnpegeneHve AJIMH BOH
CTIeKTPAJIbHBIX JIMHUH; TabopaTopHbii cteHs U T3-OM-II-TTO

(OO0 «ITpodobpazoranue» r. Kazann)).

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

YuebHass  ayguTopusi A1 TIPAKTHUECKUX  3aHSATHH,
7ab0paTOPHBIX  3aHATHM, 3aHATHM CEeMHHAPCKOTO THIIA,
TPYINOBBIX U WHIUBHUIYAJbHBIX KOHCY/IbTAL[UM, TEKYILEero
KOHTDOJISI ¥ TPOMEXXYTOUHOM aTTeCTarlyu.

OcHallleHVe: CrelUa/IM3UpOBaHHas Mebesb; TeXHUUYecKHe
cpencTBa 00yUeHus1, CIy>Kallye /JIs TIpeJiCTaB/ieHnst yueOHOoM
vHbopManmy  OOJBIION  ayAWTOpuM;  jabopaTOpHOe
obopygoBanue (maboparopHbeiii kKomrieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», . MockBa); 1abopaTopHble cTeHzb M-
AYT-TIO, VYUC-AB-IP, VYUC-AB-YCII-IIO (00O
ITpodobpasosanue, r. Kazanb); ycraHoBku PITK — 03, PITK —

196135, r. CaHKT-
[TetepOypr, yi.
I'acrenno, g. 15,
ayautopust Ne32-05.




05, ®IIK — 10 (HIIT «YuebHast TexHUKa», T. MOCKBA)).

YuebOHast ayguTopusi AJis 1ab0paTOPHBIX 3aHSATHM.
OcHalreHye: CrielMaJu3upoBaHHasi Me0esib; TeXHUYecKHe
cpeZicTBa 00yYeHusi, Cy»Kallye /JIsi TIpeJicTaB/ieHust yueOHOM 196135. I. CanKT-
uHbopmany  OoJbIION  ayAuTOpUH;  jabopaTopHOe -
7 | obopyzmoBanue (y1abopatopHbiii Komruieke JIKK-2M Ne36 u
Ne37 (HTL] «Bnaguc», r. Mocksa); 1abopaTopHble cTeHAbI M-
AYT-TIO, YUC-AB-/IP, YUC-AB-YCII-TIO (000
ITpodobpazosanue, r. Kasanb); ycranoBku PIIK — 03, OIIK —
05, ®IIK — 10 (HIIIT «YuebHast TexHUKa», T. MOCKBA)).

[Tetep6ypr, yi1.
I'acrenno, g. 15,
ayzuropust Ne32-03.

10. OueHouHble cpefiCcTBa /1/1s1 IPOBeJieHUsI IPOMEeKYTOUHOW aTTecTaliuu
10.1. CocTtaB OLIEHOYHBIX CpeJACTBJJ/IS IPOBeJeHUs TPOMEXYTOUHOW aTTecTalyy
00yuarImuXxcs 1o AUCLUIUIMHE MPUBeieH B Tabsuie 13.
Tab6sura 13 — CocTaB OLIeHOUHBIX CPeZCTB i/l TPOBeIeHHs TIPOMEXKYTOYHOM aTTeCTaluu

Bui npoMe)XyTOUHOW aTTecTalyu [TepeueHb OLIEHOUHBIX CPEJICTB

Cn1coK BOMPOCOB K 3K3aMeHy;
OK3aMeHallMOHHbIe OM/TeThI™;
3agauy;

TecTsbl.

JK3aMeH

Cri1cok BOIIPOCOB;
OuddepeHLIMDOBAHHBIN 3aUET TecTsr;
3ajauu.

TpumeuaHue: *3Kk3ameHayuoHHble bunembl hopMupylomcst Ha OCHo8e 8onNPocoe U 3aday mabauybi 15.

10.2. B kauecTBe KpUTepUeB OLIEHKM YPOBHS C(HOPMHUPOBAHHOCTH (OCBOEHUSs)
KOMITeTeHI[H 00yuarolMUcs TIpUMeHsieTcst 5-0anbHasi IIKaaa OLleHKH CPOPMHUPOBAHHOCTU
KOMITETeHIMI, KOTopasi TiprBe/ieHa B Tabimie 14. B TeueHre ceMecTpa MOXKET MCIIO/Ib30BaThCS
100-6anmpHast  mIKajla ~ MOAY/IBHO-DEMTUHIOBOM  CHUCTeMbl — YHHUBepCUTeTa,  IpaBH/Ia
VICTI0J/Ib30BaHUsl KOTOPOMW, YCTaHOBJIEHbI COOTBETCTBYIOLUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'YAIL
Tabsura 14 —KpuTepuu oLleHKH YPOBHSI C(hOPMHUPOBAaHHOCTH KOMITETEHIIUH

OrieHKa KOMITEeTEHLMA

5-Ga/UILHAs LKA XapaKTepucTHKa CPOPMHUPOBAHHBIX KOMITETeHLUI

OOyuaroImumics:

— ry00KO ¥ BCECTOPOHHE YCBOWJI TIPOTPAaMMHBIM MaTepHal,

— YBEpPEeHHO, JIOTHYHO, 1T0C/Ie/[0BaTe/IbHO ¥ TPAMOTHO €r0 W3/1araer;

— OMHUpasiCh Ha 3HAHUS OCHOBHOW W JIOMOJHUTEILHOM JIUTEPATyphl,
TECHO CBSI3bIBAET YCBOEHHBIE HAyUHBIE MOJIOKEHHUS C TIPAKTHUeCKOU
JieITe/IbHOCTBIO HarpaB/IeHus;

— yMeJjio 000CHOBBIBAeT U apryMeHTHPYeT BbIIBUTaeMble UM WU/IEH;

— ZleJlaeT BBIBOZIBI M 0000IIIEeHNST;

— CBOOO/IHO B/IaZieeT CUCTEMOM Crieldali3uPOBaHHbIX TTOHSTHH.

— NIPaBUIBLHO BeINOIHUI 0T 90% 10 100% TeCTOBBIX 3aaHUi .

«OTJINYHO»

OOyuarorumiics:

— TBep/I0 YCBOW/I IIPOrPaMMHBII MaTepuas, FPaMOTHO U I10 CYIIeCTBY
W3/1araeT ero, ONMpasCh Ha 3HAHKUS OCHOBHOM JINTEPaTyphL

— He JIOMyCKAeT CyLIeCTBeHHBIX HETOUHOCTe;

— YBA3LIBAET YCBOEHHbLIE 3HAHHWS C TPAKTMYECKON [eATelbHOCTBIO
HarpaBJIeHNs];

— apryMeHTHpYeT HayUHbIe MOJ/IOMKEeHMNS;

— ZleJlaeT BBIBOZIBI M 0000IIIEeHNST;

— B/IaZIeeT CUCTeMOM CIIeLMaIM3upPOBAHHbIX MTOHATHIA.

— [IPaBU/ILHO BLINOIHUI 0T 70% 110 89% TeCTOBBIX 3aJaHUN .

«XOpOLLIO»




OvieHKa KOMITEeTeHLIMU

5-0a/UTbHas ITIKasia XapaKTepyCcTyKa ChOPMUPOBAHHBLIX KOMITETEHLIMIA

— 00yyJaroLuiiCcs YCBOU/ TOBKO OCHOBHOM MPOTPaMMHBIN MaTepual,
10 CYI[eCTBY W3/IaraeT €ro, OMUpasCh Ha 3HAHUSI TOMBKO OCHOBHOM
JIUTEPATYPhI;

— JIOTyCKaeT HeCyIleCTBeHHbIE OIIMOKU M HETOUHOCTH;

— UCTIBITBIBAET 3aTPYAHEHUS B TPAKTUYeCKOM TIPUMEHEeHWUH 3HaHWU
HarpaBJ/IeHus;

— cs1abo apryMeHTHpYyeT Hay4Hble IT0JI0KeHHUS;

— 3aTpygHAeTCSA B (OPMY/TMPOBAHUH BBIBOJIOB U 0000IIIEHH;

— YaCTUYHO B/IaJieeT CUCTEMOU CTelau3uPOBAHHBIX MOHITHH.

— MIPaBU/ILHO BBINOIHU OT 51% /10 69% TeCTOBLIX 3aJaHUM .

«Yy[AOB/IETBOPUTE/IbHO»

— 00yyvaroLuiicss He YCBOW/I 3HAUWUTEJLHOW YacTH TPOTrPaMMHOIO
Marepuara;
— [IOTIyCKaeT  CyL[eCTBEHHble OIIMOKA W  HETOYHOCTH  TIpU
«HEY/IOB/IETBOPUTE/IBHO | PACCMOTPEHHH MPo0JieM B KOHKPETHOM HarpaBJ/ieHNY;
» — UCTIBITBIBAET TPYIHOCTH B MPAKTHUECKOM ITPUMEHEHUH 3HAHHM;
— He MOJKeT apryMeHTHPOBATh HayUHbIe TT0JI0KEHHS;
— He (hopMyJTpYyeT BLIBOZOB M 00001I[eHUH.
— MIPaBU/ILHO BBIMOIHUI MeHee 51% TeCcTOBbIX 3a/IlaHui .

Ipumeuarue: “no peweHuro kagedpbl NPoYeHmM NPABUIBbHO BbINOAHEHHbIX Mecmoeblx 3adaHull Mosicem
OblMb U3MEHEH.

10.3. TurnoBble KOHTPO/IbHBIE 3a/JaHUSI WU UHbIe MaTepHUasIbl.
Borpocs! (3amaun) /715 5K3aMeHa Mpe/icTaB/ieHb! B Tabsmie 15.

Tabsurja 15 — Bonpockl (3azaun) /7151 9K3aMeHa

No Kopg
n [TepeyeHb BOMPOCOB /1J1s1 3K3aMeHa VH/JVKaTOP
a

1 | HasoBute npeaMeT u3yuyeHrss KUHEMaTUKHU. OIIK-1.3.1

2 | [aiiTe oripefiesieHlie MaTepyUaJTbHOM TOUKHU. OIlK-1.3.1

3 YTO MOXKHO CKa3aTb 00 yCKOPeHWU YacCTHULbl a, eC/TU TIPH ee BIKeHUH: OIK-1.Y 1
a) BEKTOP CKOPOCTH YaCTHI[bl V=const; 6) MO/yJ/Ib CKOPOCTH vV=const? T

4 | [laiite orpesiesieHre abCOJIIOTHO TBEPZOMY Tesy. OIlK-1.3.1
[TpoaHanu3upyiiTe OTAMUMS  C/IeAYIOLIMX — (QU3UUECKUX  MOJesieit:

5 abcomotHo TBEpAOe Teno (ATT) u marepuasbHas Touka. [IpuBeauTe OIMK-1.B.1
rpuMep, B KOTOPOM OJHO W TO K€ Tel0 BBICTyIlaeT B KayecTBe
MaTtepuasbHOM TOUku U ATT.

Havigure cBA3b MeXy JIMHEWHOM Y YTJIOBOM CKOPOCTBIO MaTepUa/bHON

6 OIlK-1.¥.1
TOUKH.

v B uéMm CXOACTBO M pasnuuue MeX[y PaBHOMEPHBIM IPSIMOJIMHENHBbIM OMK-1.B.1

ABYDKEHHEM WM PABHOMEPHBIM IBHW)XEHUEM I10 Opr)KHOCTI/I?

8 | ChopmynupyiiTe nepBbIi 3aKoH HbrOTOHA. OIlK-1.3.1

OOmbsicHUTe, Kak, COIJIaCHO BTOPOMY 3akoHy HBbIOTOHa, 3aBUCUT OIK-1.3.1
YCKOpEeHHe Tejla OT ero MacChl. o

KameHb /1e)XKUT Ha [iHe COCy/a, MOJIHOCTBIO MOTPY)XEHHBIM B Bogy. Kak
10 | usmMeHUTCA Cua JaB/leHHs KaMHs Ha [JHO, eC/d CBepXy HaimuTh KepocuH | OIIK-1.B.1
(KepoCHH He cMellBaeTcs ¢ Bojoi)? OOGoCHYHTe CBOM OTBET.

[TpuBesvTe TIpUMep, WIMIOCTPUPYIOLMN JeUCTBUe TPEeThero 3aKOoHa

11 HeroToHa.

OIIK-1.¥.1

Ha3zoBuTe, kakoii wu3 3akoHOB Keriepa ycraHaBiuBaeT (hopmy
TPaeKTOPHH II/IaHeT.

12 OIIK-1.3.1




OreHHTe 3aBUCUMOCTH CHJIBI  BCEMHUDHOTO TSTOTEHWS OT MAacChI
B3aMMO/IeHICTBYIOIIUX TeJl U pacCTOsiHUs Mexay HuMu. OOocHyMTe, Kak

13 | U3MeHUTCA CUla B3aMMHOI'O TATOTEeHUs ABYX TeJl, ecii Maccy ogHoro u3 | OITK-1.B.1
Tes1 YBeJIMUUTh B/IBOe, @ PACCTOSIHUE MeX/y TejlaMU — YMeHbIIUTh B /jBa
pasa.

14 | [laiiTe ompepesieHHe UMITy/bCa Tesa KakK (U3nYecKou BeJIMYUHBI. OIIK-1.3.1
CdopmynupyiiTe, Mpyu KaKuX YCIOBUSIX BBITIOJHSETCS] 3aKOH COXPaHeHUsI

15 OIlK-1.3.1
HMITYJ/IbCa.

16 | Ha3oBuTe, Kakasi hr3nyeckasi BeJTMUMHa Ha3bIBaeTCSI MOMEHTOM CHJIbI. OIlK-1.3.1
CpaBHUTe 3aMMCU OCHOBHOTO 3aKOHA JMHAMUKU [I/Is1 TIOCTYNaTebHOrO U

17 | BpaujaTensHOro [ABWKeHus. Haiiaute B3aumocBsizu wmexay 3tamu | OITK-1.B.1
3aKOHaAMH.

18 | CdhopmynupyliTe 3aKOH COXpaHEHUs] MOMEeHTa UMITYJ/IbCa. OIlK-1.3.1

19 | [laiiTe onpezeseHre pabOThI KaK (DH3UUYECKOM BeJTMUMHBI. OIlK-1.3.1

20 | CopmMynupyiiTe, UTO TaKOe MOIIHOCTh Kak (hr3nueckasi BeJIAUMHa. OIlK-1.3.1
Kakoli Kopabsib [JBWKETCS MeZJjieHHee TIPU OJWHAKOBOW MOL[HOCTH

21 | gBuratens — Harpy>KeHHbI WM HeHarpykeHHbIM? O6ocHyiTe cBoit | OITK-1.B.1
OTBeT.

2 OOmbsicHUTe, TOUEMY I[€HTPOCTPEMUTe/bHasl CWla TP BpAIlleHUH 110 OIMK-1.Y 1
OKDY’KHOCTH He TIPOU3BOJUT PabOTHI.

Tesio ABWXKETCS Tak, UTO IMyTH, MPOXOAWMbIe UM 3a JHOOble paBHbBIE

23 | IpOMeXyTKH BpeMeHH, I10C/IejoBaTe/lbHO yBe/IMUMBaroTCcsa Ha ogHy U Ty | OIIK-1.Y.1
JKe BeJIMUMHY. ABSIeTCs U 5TO ABMKEHUE PABHOYCKOPEHHBIM?

24 OOmbsicHUTe, B uUeM COCTOMT pa3jiMuvde MeXJy KOHCepBaTUBHBIMH U OIMK-1.B.1
HEKOHCEePBATUBHBIMU CUJIAMH.

25 | JlaiiTe omipesiesieHre TOTeHIMabHOU 3Hepruu. OT yero oHa 3aBUCHUT? OIlK-1.3.1

26 CdopmynupyiiTe  3aKOH  COXpaHeHUsI  MeXaHUUeCKOol  SHepruu. OMK-1.3.1
[IpuBeuTe IpUMep BbINIOJIHEHUS 3aKOHA COXPaHEHHUs SHepruM.

97 B uem otivune rpaduika nyTy ot rpaq)nfa 3aBUCUMOCTH KOOPAMHATBI OT |y 4 v ¢
BpeMEHU PY PaBHOMEPHOM MPSIMOJIMHEMHOM JIBW)KEHUU ? T
[TokaxTe Ha NMpUMepe TOHKOTO CTepxxHs AanHoM 20 cm u Maccou 30 T,

)g | KK NpUMeHseTCs Teopema [ITeiiHepa A/ pacueTa MOMeHTa WHEpPLIUA OIK-1.B.1
TeJs NP MepeHoCce OCH BpallleHHWs C CepeJMHbl CTEeP)KHSI Ha OJJMH M3 ero
KOHLIOB.

79 HazoBute (opmyny, Mo KOTOPOM BBIYMC/ISETCS MOMEHT MMITYJ/IbCa OIK-1.3.1
abCoJTIOTHO TBEPJOTO TeJla. o
Kak BbIUMC/IsieTCss KWHeTWYecKas JHeprusi BpallleHusi abCoMTHO

30 | TBepporo Tena? CpaBHUTe C (GoOpMy/noil A KUHeTMueckol sHepruu | OITK-1.B.1
MOCTYNAaTe/IbHOTO JIBUKEHUSI.

31 | ChopmynmupyiiTe Ba MOCTy/IaTa TEOPUHM OTHOCHTEeNbHOCTH DuHMTeMHa. | OITK-1.3.1
Kak “3MeHUTCS X0/l 4aCcOB Ha KOCMHUYeCKOM KopabJie, eC/ii OH JBVXKETCS

3 | € OKOJIOCBETOBOW CKOPOCTBIO OTHOCHTENBHO Habmofatens Ha 3emie? OIK-1.B.1
Kakve wuacbl OyayT UWATH MeJjieHHee C TOYKM 3peHHsI 3eMHOTO o
Hab/momaTens?

Kak u3MeHHWTCs Tepro/; KosiebaHui MaTeMaTUYecKoro MasiTHHKA, eciTi
33 | ero gymHy yBenuuuTh B 4 pasa? IlosicHure, oT Kakux BeqnurH 3aBucutr | OINIK-1.Y.1

rnepuoa MassiTHHMKA.




CpenaiiTe BBIBOJL IO BOTIPOCY: KakK Oy/IeT U3MEHSThCS X0/l MassTHUKOBBIX
YacoB MpH HACTYIJIEHUM JIeTHUX J>KapKUX [HeW [0 CPaBHEHUID C

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

35 | Kak cBsi3aHa 3Heprusi rapMOHHUYEeCKUX KojiebaHW C MX aMIUIATY /101 ? OIlK-1.¥.1

36 | CdopmynupyiiTe oripefiesieHrie BOTHBI. OIlK-1.3.1

37 OObsicHUTE  pas3Muue MeXIy TpOJOJbHBIMH U  TOMEepPeuHbIMU OIMK-1.Y 1
MeXaHW4YeCKMMHU BOJTHAMHU.

38 | 3amummuTe ypaBHeHHe Oeryiieil BOTHBL. OIIK-1.3.1

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

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

41 | Chopmynupyiite ripuHiun ['tolireHca. OIlK-1.3.1

42 | Ha3oBwure orpejienieHue uHTepdepeHLMH BOJH. OIIK-1.3.1

43 C(bopMéanpyI‘/iTe, YTO Ha3bIBaeTCsl CTosiueit BoHOMW. [IpuBeauTe mprMep OIMK-1.Y 1
CTOsTUeM BOJIHBI.

44 | Yo M3yyaeT 3JIeKTPOCTaTUKA? OIIK-1.3.1

45 | [atliTe onpejeseHre TOUEYHOTO 3apsijia. OIlK-1.3.1

46 Kak wusmMeHMTCd cCWla B3aUMOJEWCTBUS [BYX 3/eKTPOHOB, €C/IH OIMK-1.Y 1
pacCTOsTHHE MEXXy HUMH YBeJIMUMTh B 3 pa3a? O6ocHyiTe Bail oTBer. )
[TpoaHanu3upy#iTe, Kakyto paboTy COBepIIIaeT 371eKTPOCTaTHuecKoe ToJie

47 | mpoToHa B aToMe BOZOpPOJia MpH IMOHOM obopoTte 3jeKTpoHa BOkpyr | OITK-1.B.1
Hero.

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

49 | Yto Ha3bIBaeTCs 3JIEKTPUYECKUM AuIiosem? OIIK-1.3.1

50 | Kakue BelllecTBa Ha3bIBaKOT AU3JIEKTPUKAMU? OIlK-1.3.1

51 OObsicHWTEe  pas3nvuue MeXAy TIOJSPHBIMA W HeroJSPHBIMHU OIMK-1.Y 1
JIM3J1eKTPUKaMHU.
[Tnocknii KOHJeHCAaTOp 3apsbkeH [0 HeKOTOPOIrO HalpsDKeHWs |

gy | OTK/IIOUEH OT MCTOUHMKA TOKA. Byner nu u3MeHATHCS HarpsbkeHVe Ha OINK-1B.1
KOH/IeHCaTope, eC/Id pas3/iBUraTb ero IUlacTUHbI? Kakue mnpeBpalljeHus
SHEepPryu IPOUCXOAAT IPU 3TOM?
CpenaiiTe  BBIBOZI, KaK HW3MEHUTCS  3/1€KTPOEMKOCTb  IJIOCKOTO

53 | KOHZeHcaTopa C KBaJpaTHbIMU IUIACTUHaMW, ed M3 3Tux Iiactud | OIK-1.B.1
BbIpe3aTh KPYTH C IMaMeTPOM, PaBHbIM CTOPOHE KBaZpara.
OueHuTe CMTyalLMIO: /IBa KOHZeHcaTtopa oiMHaKoBoW eMkKocTy 200 MKD

54 | coeguHeHbl TapamienbHo. Kak w3meHuTcsi ux obujas emkocts, ecm | OTIK-1.B.1
coe/IMHeHHe 3aMeHHUTh Ha Ioce/joBaTe/IbHoe?

55 [ToueMy J/MHUM HaTNPSDKEHHOCTU 57€KTPOCTATHHECKOrO 1015t BO/TN3M OIMK-1.B.1
TTOBEPXHOCTH MPOBO/IHYKA MePIeHAUKYJ/ISIPHbI 5TOM TTOBEPXHOCTH?

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

57 | Cdhopmynupyiite 3akoH Oma /17151 yyacTKa LIeTy. OIIK-1.3.1
[IBa OAVMHAKOBBIX [0 MOZY/IK 3apsifia HaxoAATCI Ha HEeKOTOPOM

cg | PaccTosHuu. Kiu( M3MEHUTCS HaNpsDKeHHOCTb 3/1EKTPUUECKOrO MOMA B | e 4 v g
TOUKe, Jie)Kallled rocepesiuHe MeKy HUMU, eC/I1 3apsi/bl OJHOVMEeHHEIE;
pasHorMeHHbIe? [TosicHUTe OTBeT.

59 KakoB ¢u3nueckrii CMbICI TIOTeHLMana 3J1eKTPOCTaTUYecKoro ToJisi U OIK-1B.1

Pa3HOCTU TTOTEHLUAIOB?




Bornpocsr (3agaun) asist 3aueta / audd. 3adera ripeicTaBieHbl B Tabuiie 16.

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

Ne Kopg
[TepeueHs BoripocoB Jjist Audd. 3aueta
n/n UHUKaTOpa
1 | laiiTe oripefiesieHe MarHUTHOM UHAYKLIMU. OIlK-1.3.1
2 | Chopmynupyiite 3akoH buo-CaBapa-Jlaniaca. OIIK-1.3.1
3 | Kakum o6pa3oM oripe/iesisieTcsi HarpaB/ieHre CUiibl Amrepa? OIIK-1.3.1
OOBsicCHUTe, KaK U3MEHUTCS BeJIMUMHA MarHUTHOW MHAYKIWU B LIEHTPe
4 | KPYTOBOTO BUTKA C TOKOM, eC/IM PAajHyC BUTKA YBE/IMUMTL B 2 pasa, a OIMK-1.Y 1
CUIy TOKa yMeHbIIUTh B 4 pa3a. O60cHy#Te CBOI OTBeT, OMMpasich Ha o
3ak0oH buo-CaBapa-Jlaniaca.
OOmbsicHuTe, Kak Hanmuuve (HeppOMarHWTHOTO Cep/leYHWKa BHYTPU
g | CO/EHOWJA B/MSET Ha BeUUMHY MarHUTHOU WHAYKLMM Ha €ro OCH. OIMK-1.Y 1
Kakue mnapameTpbl cosieHOWJa W Cep/leYHMKa OMNpeJeNsioT WUTOrOBYIO
BeMuuHy 1ossi? OO0CHYHTe CBOM OTBeT.
Kak M3MeHUTCs Be/lMUMHA MarHUTHOIO I0JI HA OCU TOPOM/AA, eC/v IpU
6 | HeM3MEeHHOU CHsie TOKa YABOWTH IJIOTHOCTH HaMOTKH? ObocHy#Te cBoii | OITK-1.B.1
OTBeT.
OneHuTe CUTyalMiO: B MarHUTHOE I0JIe C OGWUHAKOBBIMUA CKOPOCTSIMU
7 | BIeTaroT MPOTOH U 37€KTPOH. byayT u oTnmyaThes ux Tpaektopuu, u | OIIK-1.B.1
€CJIU /13, TO KaKUM 00pa3oM? ApryMeHTUPYHTe CBOM OTBeET.
3apsbKeHHass 4aCTuLia [JBWKeTCS B OJHOPOJHOM MAarHUTHOM IIOJIe.
[Tpoananu3upyiite, Kak u3MeHUTCs cuia JlopeHia, [edCTByroLlas Ha
8 | uactuiy, ecid eé CKOpPOCTb yBeqWuuTh B 3 pasza, a uHaykuuwoo | OIIK-1.B.1
MarHWTHOTrO IOJII YMEHbIIUTh B 2 pasa. 3aBUCUT v cujia JlopeHua ot
3HaKa 3apsija yacTuiipl? OOOCHYMTE CBOM OTBET.
9 | B uem cocTouT siBJIeHUE 3/1eKTPOMarHUTHON UHYKLMU? OIIK-1.3.1
Ot kakux ¢akrtopoB 3aBucut IAC UHAYKLUUU B KOJblle, KOTOpOe
10 | BeiHOCAT M3 MarHuTHOro nojsi? Kak msmenurcs 3/1C, ecnv marautHeid | OITK-1.Y.1
MOTOK Uepe3 KOJbLo Oy1eT U3MeHsIThCs ObicTpee?
11 | [daiiTe onpefiesieHus: AriaMarHeTUKaM U lapamMarHeTHKaM. OIIK-1.3.1
12 | Kakue BelllecTBa Ha3bIBalOTCs (peppOMarHeTUKaMu? OIIK-1.3.1
13 | YTo Ha3bIBatOT KO3PIMTUBHON CUION? OIlK-1.3.1
OT KakvMx BeJWYMH 3aBUCUT SHEprusl, 3araceHHass B KaTyllIKe
14 | nuagyktuBHOCTU? Kak U3MeHUTCs 3Ta 3Heprus npu ysendueHuu cuisl | OITK-1.Y.1
TOKa?
15 | Yo Ha3biBaeTCsl 3/IeKTPOMAarHUTHOW BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpUEHTHPOBaHbI B 3/IEKTPOMAarHUTHOW BOJIHE BEKTOPbI
16 | HAaIIpSUKEHHOCTH  3JIGKTPUYECKOro II0JIsl, MarHuTHoM wuHAykuuu u | OIIK-1.3.1
CKOPOCTH BOJIHBI?
17 | ChopmyaupyiiTe 3aKOH OTPayKeHUsI CBeTa. OIIK-1.3.1
[TpoaHanusupyiTe, B KaKOil U3 [BYX Cpej, CBET JBIKETCsl ObICTpee — B
1g | dmase (n = 2,42) wm Bozme (n = 1,33). OObsACHUTE, KaK IOKa3aTeslb OMK-1.B.1
TIPeJIOMJIEHUsT CPeJibl CBsi3aH CO CKOPOCTBIO pacIpoOCTpaHeHusl CBeTa B
Heli. OO0CHYIiTe, B KAKOM Cpejie UTMHA BOJIHBI CBeTa Oy/1eT MeHbIIIe.
ITpy KakoM yC/I0BUM OTpa’KeHHbIN M MPeIOMJIeHHbIH JIyur OKa3blBatOTCs
19 | B3aumHO mneprneHAUKY/JApHBIMU? Kak 3T0 cBsizaHOo ¢ 1okKasarensimu | OIIK-1.B.1
TpeJIOMJ/IEHHUS Cpe?
20 | Yro Ha3bIBalOT MHTepdepeHIMel cBeTa? OIIK-1.3.1




21

Onummre, B 4eM pasavuue MeXJy TreOMeTPUYeCKOM M ONTHYeCKOU
Pa3sHOCTBIO X0/]a CBETOBBIX JIYYeH.

OIIK-1.¥.1

22

[pennoxxuTe TeopeTHyeckoe 0OOCHOBaHME HATMUMS PaZy>KHOW OKPaCKu
y TOHKHMX IIJIEHOK (pa3iuroe Ha IMOBEPXHOCTH BOJBI MAacjo, MblIbHbIE
My3bIPU U T.IL.).

OIIK-1.B.1

23

Uro Takoe pgucriepcus cBera Kak sBaeHue? I[IpuBeauTe TiprMepbl
HaOJTFOZIeHHsT IUCTIEPCHM.

OIIK-1.3.1

24

OT Kakux (akTOpOB 3aBHCUT MaKCUMa/bHbIM TOPSJOK CIEeKTpa,
KOTOpPBIM MOKHO HabmroaTh Ha AudpaKI[MOHHOM peltieTke? Kak BAUSIOT
JI/TMHA BOJTHBI CBETA U TIePUOJ, PeIIeTKU?

OIIK-1.B.1

25

UeMmy paBHa pasHOCTb (pa3 [BYX CBETOBBIX BOJIH, NPU KOTOPOU
Habm0/1aeTcsi MUHUMYM MHTEHCUBHOCTU?

OIIK-1.3.1

26

[TnockomnonsipU30BaHHbI ~ CBeT  NPOXOAUT  uepe3  aHa/IU3aTop.
[Tpoananu3upyuTe, Kak 3aBUCUT MHTEHCUBHOCTb IPOLLIEAIIEro CBeTa OT
yrjia MeXAy IUIOCKOCTBIO —IIOJIIpU3aliiM  [ajarollero ceera U
IVIOCKOCTbIO ~ aHanusaropa. IIpy Kakom  yrjie  UHTeHCUBHOCTb
yMeHbIIUTCst BABoe? OBG0CHYyMTe CBOM OTBET, MCMOb3Ysl 3aKOH Maroca.

OIIK-1.¥.1

27

Yo Takoe abCOMIOTHO YepHOe Tes0?

OIIK-1.3.1

28

Bo CKOMBKO pa3 H3MeHWTCS IOTOK SHEPrMM OT HWUTH HaKaauBaHUS
JIaMIIbl, €eC/TU  y[JBOUTH ee TemrepaTypy? OOocCHyiiTe Ball OTBeT,
onupasich Ha 3akoH Credana-bosbimaHa.

OIIK-1.¥.1

29

Pacriosioxkurte cieiylole CrieKTpaibHble K/IacChl 3Be3f] B TIOPsJKe
BO3pacTaHuss abCOMIOTHOM TemriepaTypbl: A — Oenble 3Be3mel, G —
Xentble, M — KpacHble, O — ronybbie. VIcro/sb3yiiTe B OTBETE 3aKOHBI
u3ydyeHuss abcomoTHO uepHOro Tena. OOBICHUTE TMOMYUYEHHYHO
3aKOHOMEPHOCTb U3MEHEHHs 11BeTa.

OIIK-1.B.1

30

Yto Ha3biBaeTCsl BHEITHUM (PoTo3dekTom?

OIIK-1.3.1

31

MoKeT /i BUIVMOe W3/Ty4YeHHWe BbI3BaTh ()OTOI(MGEKT B IIaCTUHE W3
MeTasna, pabora BbIXoa Kotoporo paBHa 3.5 3B? O6ocHyiiTe cBOiA
OTBET.

OIIK-1.B.1

32

OOBsicHUTe TIPUYMHY BO3HHWKHOBEHHSI TOPMO3HOTO DEHTTeHOBCKOTO
W3/TyueHwusl.

OIIK-1.3.1

33

OOmBsicHUTe, KakK 3Heprus (JOTOHa CBs3aHA C JJIUHOW CBETOBOW BOJIHBI.
Ob6ocHyiiTe Balll OTBeT.

OIIK-1.3.1

34

OT kakux (PaKTOPOB 3aBUCUT H3MeHeHUWe [JUHbI BOJIHBI (DOTOHA TpU
KOMIITOHOBCKOM paccesiHuM? B KakoM cjiyyae 3TO HW3MeHeHUe
MaKCHUMAaJILHO?

OIIK-1.B.1

35

OnwuimTe, YTO TpeCTaB/sieT co0OM aToM B paMKax Mojienid ToMCOHa.
Kakuve 0CHOBHbIe HeJJOCTaTKX JAHHOW MOJIeNn?

OIIK-1.3.1

36

AToM BOJiOpO/la HAXOAWTCS B OCHOBHOM COCTOSTHUW. KakoM IJTUHBI
BOJIHBI M3/lyueHre MOXXeT UCIYCTUTh JaHHbI atomM? OOocHyiTe Balll
OTBET, MCMOJIb3Ys MOCTY/1aThl bopa.

OIIK-1.B.1

37

B uem cocTouT runotesa se bpoiins?

OIIK-1.3.1

38

OOBsicHUTE, TIPU KAaKUX YCJIOBUSIX MUKPOYACTHIIBI TTPOSIB/ISIFOT BOJTHOBBIE
cBoticTBa. IIpuBeNTe IPUMEPHI, TOATBEPIKAAIOIIe BOJTHOBbIE CBOMCTBA
YaCTHIL.

OIIK-1.3.1

39

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

OIIK-1.¥.1

40

KakoB (pu3nueckuii CMbIC/T BOJIHOBOU (PYHKLIAK?

OIIK-1.3.1




41

B ueM oT/MuMe CTalMOHApPHOTO W HECTAlMOHAPDHOTO YpaBHEHUs
[Ipénunrepa?

OIIK-1.3.1

42

OOBsicHUTe, KaK COOTHOIIIEHHWe HeompezenéHHOcTel ['eiizeHOepra st
SHEPTMM W BpEMEHU CBsi3aHO CO BpeMeHeM JKU3HH KBaHTOBOIO
COCTOSIHUSI.

OIIK-1.B.1

43

['me B 0JHOMEPHOM TMOTeHIMAIBHON siMe C OeCKOHeUHbIMH CTeHKaMU
Haubosiee  BEpOSTHO OOHAPY)XUTh MMKDOUaCTUIly B OCHOBHOM
cocTossHUM? ['71e BepOSITHOCTE ee 0OHAPYKEeHHUSI PaBHA HYJTIO?

OIIK-1.B.1

44

Kak 3aBucHT JyiiHa BOJHbI fAe bBpoiins oT Macchl 4YacTHLbI TIpU
OJMIHAKOBBIX CKOPOCTAX? Y KakKOM uacTHIbI BOJIHOBbIE CBOMCTBA
BbIpa)KeHbI 3aMeTHee: y 0oJiee MaCCUBHOM WM Y MeHee MaCCUBHOM?

OIIK-1.¥.1

45

Kakum o0Opa3oM SHeprusi «HYJIEBBIX KOJiebaHUI»  KBAaHTOBOTO
rapMOHUYECKOTO OCLW/UIITOpPA  CBsi3aHa  C  COOTHOLIEHHEM
Heorpe/iesieHHoCTel [eli3eHOepra?

OIIK-1.B.1

46

OO6mbsicHUTe, TTOYEeMy B OCHOBHOM COCTOSIHUM aTOMa MOYKeT HaXOJUTbCS
He Oosiee fByX 3meKkTpoHOB. Kakol dyHAZaMeHTa/lbHBIA TIPUHIIUIT
KBAHTOBOUW MeXaHWKHU HaK/a/bIBaeT 3TO orpaHuueHure? OOGoCHylTe CBOM
OTBeT.

OIIK-1.¥Y.1

47

Kakoil 5s/eMeHT uMMeeT T[IOJIHOCTBIO 3allOJIHEHHYIO0 BHELIHIOK 2p-
060m0uky? [ToueMy Takasi 3/leKTPOHHasE KOH(GUTypalysi COOTBETCTBYET
NIOBBILLIEHHON YCTOMYHMBOCTH aToMa?

OIIK-1.¥.1

48

KakuM MoXXeT OBbITb CIUH YaCTUL], KOTOPbIE OMUCHIBAIOTCS CTATUCTUKOMN
®epmu — [lupaka? IlpuBeyTe npyUMepbl TAKUX YaCTHLI.

OIIK-1.3.1

49

O0OBsICHUTE , deM OT/IM4Yde€TCA XdpdKTep  3dIIO/IHEHUA COCTOSIHUM

KBAaHTOBOM CHCTeMbI )epMHUOHAMU 1 O030HAMH.

OIIK-1.3.1

50

[Mpensioxkute  TeopeThueckoe  0DOCHOBaHWe,  KaK  M3MEHUTCS
MPOBOJIUMOCTE KpEMHHUeBOro o0pa3ila, ecu B HEro BHEJPUTH
HeOOoJIbIIIoe KOTMUYECTBO WHAWEBOW TpuMecu? Ba/leHTHOCTb KpeMHUS
paBHa 4, BaJIeHTHOCTb MUHWA — 3.

OIIK-1.B.1

51

CorocTaBbTe CBOMCTBA CIIOHTAHHOIO 1 BBIHY>KIE€HHOI'O M3J/IyUEHU .

OIIK-1.B.1

52

OnwmimTe pUHIMI PaboTHI Jla3epa Mo TPEXYPOBHEBOH CXeMe.

OIIK-1.3.1

53

Mexay KakuMM YpOBHAMU B Jla3epe C TpPeXypOBHEBOW CXeMOW
MpOUCXoAUT pabouee n3nydeHre? OT yero 3aBUCUT AJIMHA BOJIHBI 3TOTO
W3/TyYeHus?

OIIK-1.¥.1

54

Uemy paBHa MOJIsspHasi TeIUIOEMKOCTb TBepJOro TeJa,
KJIaCCUUeCKOW Teopuu TeryioeMKocTy Ironoxra v I1tu?

COoryiaCHO

OIIK-1.3.1

55

OOBsicHUTe, KaK KBAHTOBasi TEOPHS TEIJIOEMKOCTH TBepZoro Tena [ebas
JIOTIOJIHSIET TEOPUIO TeTJIOEMKOCTU DUHIITeMHa.

OIIK-1.¥.1

56

Kakass uvactuiia  HasbiBaetcsi  (oHOHOM?  KakuM  KBaHTOBBIM

pacrpe/ie/ieHUeM OMKChIBAIOTCSl POHOHBI?

OIIK-1.3.1

[TepeueHb TeM [/is1 BBITIOJTHEHHS] KYPCOBOTO MPOEKTa/ KypCOBOM pabOThI Mpe/icTaB/ieHbI B

Tabwviie 17.

Tabsuiia 17 — IlepeueHb TeM /i1 BBITIOJTHEHHSI KYPCOBOT'O TTPOEKTa / KYPCOBOM pabOTEI

Ne ri/m1

paboThI

[TpyMepHBIii TepeyeHb TeM J1Jisi BLITOTHEHUsT KyPCOBOT'0 MPOeKTa/ KypCOBOM

YueOHBIM IJIAHOM He MpelyCMOTPeHO

Bonpockl A/ TIpOBeJieHMs] TPOMEXYTOYHOM aTTecTalid B BHUJAE TeCTUPOBAHUS

nipe/icTaB/ieHbl B Tabnuie 18.




Tabsmiia 18 — ITpuMepHbIi TIepeyeHb BOIIPOCOB J1Jist TECTOB

No . Kog
[TprMepHbIii TepeueHb BONPOCOB [/l TECTOB
n/n UHUKaTOpa

Kakass Oyzer TpaeKTOpWsl y UacCTULbl, [ABWXKYIIEMCs DPaBHOMEpPHO C
MTOCTOSIHHBIM 10 BeJINYMHE YCKOPEeHUEM.
1) Ipsimas uHus

1 | 2) Jlunus c nepernbom OIlK-1.¥.1
3) [Tapabosia
4) OKpy>KHOCTb
Otsert: 4
Onpepenure, Kakasi U3 Tpe/CTaBleHHbIX (U3NUECKUX BeTMUMH HMeeT
eIMHULly U3MepPeHHs], COBMA/IAOLIYI0 C eJUHULIEN U3MepeHUs CUIIbI.
1) Umnynbe

2 | 2) YckopeHue OIlK-1.3.1
3) Bec
4) YrnoBasi CKOPOCTb
Otser: 3
YTo Mpou3oUgET mocsie abCoOIFOTHO HEYTNPYToro y/apa 4acTHI] MacCaMH
m, = 4m, U C KUHeTUUeCKUMM 3HeprussMu T, = 6T,. Uactuiia ¢ maccou
m, JBUTasach BIpaBo, a YacTHL]a C MacCOl M, — HaBCTpeuy yYacTulle C
Maccou m,.

3 | 1) YacTuiipl OyayT ABUraThCS BIIPABO OIlIK-1.B.1
2) Epunast yactvia Oy/1eT ABUraThCsi B/IEBO
3) UacTtuiipl OyAyT MOKOUTHCS
4) Yactuiisl OyAyT ABUTATHCS B TIPOTHUBOIIO/IOXHBIE CTOPOHBI
Otser: 2
[Ipoananu3upyiiTe, Kakold OTBeT SIB/SETCS IPaBWIbHBIM Ha BOMpPOC:
«Uemy paBHa CyMMa BHYTPEHHMX CW/, AEUCTBYIOLIUX MEXAy TelaMu
3aMKHYTOW MeXaHUUeCKON CUCTEMBbI?»

4 1) i3MeHeHUIO 5HEPryuy CUCTeMBbI OIK-1B.1
2) Hymo
3) V3meHeHrI0 UMMyJibCa CUCTEMBbI
4) YCKOpEeHHIO LIeHTpa MacC CUCTEMbI
Otser: 2
Urto mnpousoieT C MOMEHTOM WHEepLMH CBHUHLOBOIO LIWJIMHApA
OTHOCHUTENIbHO OCH, COBMOAJarIleld C ero reoMeTPUYeCKOM OChIO
CUMMETPUH, eC/IU LWIMHAP CIUTIOLLUTD B JUCK?

5 1) He usmenutcs OIK-1.B.1
2) YBe/lIuuuTCs
3) CoxpaHuTcs
4) CraHeT paBHbIM HYJIIO
Otser: 2
YKakuTe BepHyI 3aluCh ypaBHEHUs [WHAMUKU BpalllaTe/bHOro
JIBIDKEHUSI.
DM=Jw

6 |2)e=M/J OIIK-1.3.1
3)M=L-w?
4) L =r'p-sinax

OTtBeT: 2




YKa)kuTe, yeMy paBeH MOMEHT MHEPIMM TOHKOro oOpy4ya Maccoii m u
paauycar.

1) J=m-1?%12

2)J=m-1%2

3)J=m1%3

4)J=m-r?

OrtgerT: 4

OIIK-1.3.1

Bribepute ¢pa3y, COOTBETCTBYIOI[yIO IIepBOMYy 3akKOHY HblOTOHa:
«[TepBbili 3aK0H HbIOTOHA yTBEp)KJaeT. . .»

1) ®akr cyljecTBOBaHHUS abCOJTIOTHOTO ABVKEHUS

2) Cy1ecTBoBaHMe UHepLMA/IbHBIX CUCTEM OTCYETa

3) @akT CylecTBOBaHWSsI HEMHepLMaAbHbIX CUCTEM OTCUYETa

4) ®axT Cyl|eCcTBOBaHUs NIPUHLIUIIA OTHOCUTENBLHOCTH ["anunes

Ortser: 2

OIIK-1.3.1

PaccuuraiiTe BeMUMHY MOZYJ/S MaKCHMalbHOW BeTMUMHBI YCKODEHUS
TOUKH, JIBW)KEHHEe KOTOPOM OMUChIBAeTCSl 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.¥.1

10

Bribepute dopmyny, onpeensionlyl0 BeJUUMHY (Da30BOM CKOPOCTH
BOJIHBI.

Huv=wk

2)v =k

3)v=kA

4Hv=wk

OtBert: 4

OIIK-1.3.1

11

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

1) 3aBUCHT OT yOBUIM TIOTEHLIMATLHOW SHEPTUA

2) IIponopioHabHa NpYpalleHH0 KUHeTUYeCKOW SHEPrun

3) PaBHa Hy/t0

4) 3aBUCUT OT CKOPOCTH JBHKEHHSsI

Otser: 3

OIIK-1.3.1

12

Kakasi 13 mepeunc/ieHHBIX (U3MYECKUX BEJIWYMH KMeeT pa3MepHOCThb
(xkr-m)/c??

1) MomeHT cu/bl

2) MoMeHT uHepLuu

3) MomeHT ummnybca

4) Cuna

OtBerT: 4

OIIK-1.3.1

13

Korpa TaHreHnmaspHOoe yCKOpeHHME paBHO HYJIIO, a HOpMa/bHOe
yCKOpeHHe MOCTOSIHHO, TO TaKOe JBM)KeHKe Ha3bIBaeTcsy ...

1) PaBHOMepHBIM KPUBOJIMHENHBIM

2) PaBHOMepHBIM TIPSIMOJTUHEUHBIM

3) PaBHOYCKOpeHHBIM NPSMOIMHENHBIM

4) PaBHOMepHBIM BpalljeHueM

Ortsert: 4

OIIK-1.3.1




14

Bribepure mpaBubHbIA OTBeT. Kak M3MeHseTCs MOAYJ/Ib CKOPOCTH TPy
MPSIMOJIMHEMHOM JBIDKEHUM, €C/IM 3aBUCHMOCTb TPOMIEHHOTO TelI0M
IIyTU OT BpeMEeHH 3a/laHa ypaBHeHueM: S = 4 + 15t2 + 3?

1) Y6biBaer

2) ITpoxoauT yepe3 MUHAMYM

3) Bo3pacraer

4) OcTaéTcs MOCTOSTHHBIM

Otser: 3

OIIK-1.B.1

15

Kak BblumMc/isieTcss MOMEHT UHepLIMKA MaTepruaibHOU TOUKU?
1)J=m-1%3

2)J=m-1%/12

3)J=2-m1%5

4)J=m-r?

OtBeT: 4

OIIK-1.3.1

16

Kak cooTHOCSTCSI MOMEHTBI MHEPLUM UcKa Ja v [uiMHApa Jil, KoTophie
VMMeIOT PaBHbIE MacChl U paJiuyChl?

1) Jo=Ju

2)Jn > Ji

3)Jn>2-Ju

4) Jn > Juy/2

Ortger: 1

OIIK-1.¥Y.1

17

Hatigute oTHOIlIeHWe mpou3BeZieHHBIX padot (A,/A,), ecnu ABa AWUCKA C
paBHbIMU Maccamu M paguycamu R, u R, (R; = 2R,) packpyuuBatoT u3
COCTOSTHUSI TIOKOS1 10 O/IJMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1

2)3

3)4

4)5

Otser: 3

OIIK-1.B.1

18

Kakoii yuéHbli co37as crielidanbHyl0 Teoputo oTHocuTebHoCTH (CTO)?
1) l'anunein

2) DUHILTEeUH

3) JlopeHrj

4) bop

Ortser: 2

OIIK-1.3.1

19

BribepuTe ypaBHeHHe, ONMMChIBAIOII[ee TapMOHUYECKHe 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)

OtBeT: 2

OIIK-1.3.1

20

[Ipoananu3upyiite, Mpu KakOM YCJIOBMM B CHUCTEMe, COBeplIaroLein
BBIHY)K/IeHHble KosiebaHusi, OyzeT HabOmoAaTbcsi pe3oHaHC (, —
COOCTBEHHas UaCTOTa, ( — YaCTOTa BBIHYXK/[AFOITIEH CHTBI)?

1) o >> o,

2) 0>,

3) 0 ®w,

4) 0 << w,

OtBeT: 3

OIIK-1.3.1




21

Bribepure, Kakasi hy3nueckasi BeTMUMHA U3MEHSIETCS TI0/] BO3/IeMCTBHEM
CWJIbI Ha TeJI0 COTJIaCHO BTOPOMY 3aKOHY HblOTOHa.

1) MonspHas macca

2) CKopoCThb

3) Macca

4) MoMeHT WHepLu1

Otser: 2

OIIK-1.3.1

22

Bribepute, B Kakod cUCTeMe Tesl MOJIHbI MOMEHT UMITy/IbCa OCTaeTCst
NTOCTOSTHHBIM.

1) 3amMKHyTOM

2) HezamkHyTOH, IZle CyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYJIIO

3) HezaMKHyTO, I/le CyMMa MOMEHTOB BHEIIIHUX CHUJI TTIOCTOSTHHA

4) He3amMkHyTOU

Ortser: 1

OIIK-1.3.1

23

YKakuTe, paboTa KakoW W3 TIEPEUMC/IEHHBIX CHJI PaBHA HYJIIO TIPH
3aMKHYTOUW TPaeKTOPUU JIBU)KEHUSsI Tena.

1) Bsiskoro TpeHust

2) Cunbl TpeHUs KaueHUst

3) Tarorenus

4) Cubl TpeHUs] CKOMbKeHUsT

Otser: 3

OIIK-1.3.1

24

YeMy paBHA BeJTMUMHA YCKOPeHUs] CBOOOJHOTO Ta/IeHus g Ha BBICOTe Hafl
TOBEPXHOCTBIO 3eM/IM, pPaBHOW paauycy 3emnu? BemuuuHy g BO/IM3M
MOBEPXHOCTH 3eMJTU MPUHSATH pPaBHOM 9,8 m/c2.

1) 3,94 m/c?

2) 9,88 m/c?

3) 2,45 m/c?

4) 19,62 m/c?

OtBer: 2

OIIK-1.¥.1

25

[TpoaHanu3upyiTe, KaK U3MEHUTCS T1epHo/, KojeOaHHi MaTeMaTHUeCcKOoro
MasiITHUKa, eC/Iy JJIMHY ero MoJBeca yBeIuuuTh B 9 pas, a MaccCy rpysa —
YBe/IMUUTL B 4 pasa.

1) YBenuuurcs B 3 pasa

2) YBennuuTcs B 4 pasa

3) Ymenbutcs B 2 pasa

4) YMeHbIIUTCA B 4 pasa

Ortser: 1

OIIK-1.¥.1

26

OueHuTe 3/1€KTPOEMKOCTh IJIOCKOTO BO3/YIIHOIO KOHJI€EHCaTopa, eCiIu
paccTosiHue MeX[Jy ero oOKIagkaMHu yBeJquuuThb B 9 pa3, a o06sacThb
MeX Ty 00K/IaIKaMH 3a/TUTh AUCTUUTMPOBAaHHOM BOoM (& = 81).

1) YmeHnbumTCA B 4 pasa

2) YBennuuTcs B 4 pasa

3) YBenuuuTcs B 9 pas

4) YBenuuutcs B 12 pa3

Otser: 3

OIIK-1.B.1

27

Ha3zoBure BemiecTBa, KOTOPbIe MPU OOBIYHBIX YCIOBUSX MPAKTHUYECKU He
MIPOBOJST 3/1eKTPUYECKUH TOK.

1) IIpoBogHUKH

2) [TonynpoBoJHUKH

3) IlnatuHa

4) Jr3neKTpuKu

OtBert: 4

OIIK-1.3.1




Kak HanpaB/ieHbI CUI0BbIE JIMHUU HaNIPSDKEHHOCTU 3JIEKTPOCTaTUYeCKOro
107151, CO3/IJaHHOT'O0 TOYEUHBIM OTPHL{AaTEe/IbHBIM 3apsjOM?
1) 3akpyuuBarOTCsl BOKPYT 3apsija

28 | 2) K 3apsigy OIlK-1.3.1
3) 3aKpyuMBarOTCS1 BOKPYT 3apsiia 0 YaCOBOW CTpeJiKe
4) 3aKpyuMBarOTCs1 BOKPYT 3apsi/ia MPOTUB YaCOBOW CTPEeKH
Otser: 2
MoskeT 1 YacTuija UMeTh 3apsi[], BeJlMurHa KoToporo B 1,5 pa3a 6osbliie
3/7IeMeHTapHOro 3apsiza’?
1) MoxeT
29 | 2) Het, He MmoxeT OIIK-1.3.1
3) MoxxeT, HO TOJILKO eC/TH 3apsifi OTpHUljaTebHbIN
4) MoxeT, HO TOJIKO eCJIv 3apsif, T0JI0KUTe/IbHbIN
Ortser: 2
UeMy paBeH NOTeHL{Ma 3/1eKTPUYECKOr0 MOs?
1) IloTeHUManbHOM 3HEPTUM €AUHUUHOTO TOJI0XKUTETbHOrO 3apsijia Wiu
OTHOLLEHUIO MOTeHL[MaTbHOW SHepruu K 3apsay
2) Pabore cum mons TO TepeMeleHn0 eJUHUYHOTO TI0JI0XKUTeTbHOTO
30 | 3apsifia U3 AHHOM TOYKH MO/t B 66CKOHEUHOCTh OIlK-1.3.1
3) Curne, feicTByOLLel Ha 3apsi/l, TOMeleHHbIN B JAaHHYIO TOUKY MOJIs
4) KuHeTHueCcKOH 3HEpruu NMpOOHOr0 TOUEUHOro eJMHWUYHOrO 3apsija B
JIAaHHOM TOUKe TI0JIsSt
OtBer: 2
Hanumre dopmyny 3akoHa Oma B guddepeHiansHoM Gpopme.
1)R=UN
31 | D R= QA OTTK-1.3.1
3)j=0o'E
4)R=P/1
OtBert: 3
Havigute  mpaBuibHOe — Ha3BaHWe [ BEKTOPHOM  CHUJIOBOM
XapaKTepPUCTUKH 3/IEKTPOCTaTUUeCKOT 0 TOJIS.
1) [ToTeHuwman
32 | 2) HanpskeHHOCTh OIIK-1.3.1
3) Nupykuus
4) 3apsg,
Otser: 2
OueHuTe, KaKk U3MEHUTCSI CW/a 3JIeKTPOCTaTUYeCKOrO B3aWMOZENCTBUS
JIByX TOYEUHBIX 3apsifioB, eC/u OJUH W3 HUX YMEHbIIUTb B 4 pasa, a
pacCcTosiHUe MeX/y HUMH YMEeHbIIUTh B 2 pasa.
33 1) YmenbmTcs B 8 pa3 OIK-1.B.1
2) YMeHbIIUTCSA B 2 pasa
3) YMeHbLuuTCs B 16 pa3s
4) He uameHuTcs
Otsert: 4
OueHuTte, Kak 3aBUCUT 3/€KTpUUeCcKasi MPOBOAUMOCTb MPOBOJHMKA OT
TIPUIO’KEHHOU K HEMY Pa3HOCTH MOTeHLUaJIOB.
1) [Ipsimo MpoOIOPLIMOHA/IBHO
34 | 2) IlponopLiOHaIbHO CTENeHW OT Pa3HOCTH MOTEHLUA/IOB OIIK-1.B.1

3) [MponopioHanbHO KBaZpaTy
4) He 3aBuCUT
OTtBeT: 4




35

YKaxuTe (QU3MUECKYI0 Be/JMUMHY, KOTOpas HMeeT Ty Xe eJUHHULYY
V3MepeHMUs], UTO U HampsDKeHHe.

1) HanpsbkeHHOCTB

2) [IpoBOAUMOCTD

3) 31C

4) ConpoTuB/eHNe

Otser: 3

OIIK-1.3.1

36

Kak  Ha3biBaeTcsi ~ Be/MUMHA ~ HAMNpPSDKEHHOCTHM — MOMS,  ec/d
HaMarHM4eHHOCTh  (eppoMarHeTMKa  oOpamjaeTcsi B Hyldb U
HaTPSPKeHHOCTD T10J1s1 HarpaB/ieHa MPOTUBOII0/IOXKHO T0JIF0, BbI3BaBILIEMY
HamMarHUuMBaHUe?

1) I'ucrepesrcom

2) KospuutuBHOM cUnou

3) [Monsipuzaiueit

4) MaruutoBWXy1lel CUI01

Ortser: 2

OIIK-1.3.1

37

OreHuTe, MO KAaKOW TPAeKTOpUU OyJeT ABUraTbCs B MarHUTHOM TIOJie
yacTulla, JieTsillas C MOCTOSSHHOM CKOPOCTbIO BJIOJ/Ib JIMHUM MarHWTHOM
WHAYKLUU?

1) OKpy>XHOCTh

2) IIpsamas

3) OBasnouf

4) dnnurc

Otser: 2

OIIK-1.¥.1

38

B kakux ejuHMLIaX U3MepseTCsl HalPSPKeHHOCTh 3/IEKTPUYeCKOrO ToJs?
1) A/m

2) B/m

3) Kn

4) Tn

OrTBeT: 2

OIIK-1.3.1

39

YCTaHOBUTE COOTBETCTBHME MEXK/Y MaTeprajioM TIPOBOJHUKA W €ro
3JIEKTPOTIPOBO/IHOCTBIO:

Marepuasn DeKTPoIpoBogHOCTE (g, 1/(OM-cm)
A) Metann 1) >10-15 - 1010
B) IMonynipoBOJHUK 2) 10710 - 103
B) Jus/1eKTpUK 3) 104- 108
OtBeT: 1-B,2-5,3-A

OIIK-1.3.1

40

OreHuTe, KaK COOTHOCSITCS YIJIbI MaJIeHUsT O U OTPakeHUs () cBeTa?
1) a>>@

2)a> @

a=¢

Ha<e

OrTBeT: 3

OIIK-1.3.1

41

[Tpoananusupyiite, ueMy paBeH abCOIOTHBIM TOKa3aTesib MPeoMJIeHHs
cpefpl C [W3MeKTPUYECKOW TNPOHULIAEMOCTbI0 € = 16 W MarHWTHOU
MIPOHULIAEMOCThIO p = 1.

1) 1/32

2)1/4

3)4

4) 1/16

Otser: 3

OIIK-1.B.1




42

YKaxuTe siB/ieHHe, KOTOpOe UMeHyeTCsl UHTepdepeHLreli BOJIH?

1) OrubaHue BOTHaMU TIPENSITCTBUM

2) Hanoxenve [pyr Ha Jpyra BOJH, HWAYLMX OT KOTepPeHTHBIX
VCTOYHUKOB

3) Ork/ioHeHWe  BOJAH  OT  [epBOHAUa/bHOIO  HallpaB/IeHUs
pacrpoCcTpaHeHUs MpU Nepexo/ie U3 OJHOW CpeJibl B IPYTYIO

4) 3aBucuUMOCTb (ha30BOM CKOPOCTH OT JJIMHBI BOJTHbI

Ortser: 2

OIIK-1.3.1

43

[TpoaHaMM3upy#Te, KAKUM [IOJDKEH OBITh YTOJI TIa/IeH|s] CBETOBOT'O JIyva,
YTOOBI OTPA’KEHHBIM JIyU COCTAaBJISIT C TIaZAroIUM yrout 40°.

1) 25°

2) 55°

3) 20°

4) 45°

OTBeT: 3

OIIK-1.B.1

44

OreHUTe ONTHYECKYHO JJIMHY MyTU L W3 OfHOW TOUKU B [PYTYHO, ec/iv
paccTosiHUe MeXAy [ABYMsI TOUKAaMM TIPO3PayHOM [AU3JIeKTPUUYECKOU
cpenbl S = 4 m. Iloka3zaresns TipesioMmyieHus cpeibl n = 1,5.

1)5m

2)6m

3)7w™m

4H1lwm

OtBer: 2

OIIK-1.B.1

45

[ 0OBSICHEHUS] KAKOTO SIBJIEHUSI MOXKeT OBITh WCITOJIb30BaH MPUHIIUTI
Itolirenca-®penens?

1) KorepeHTHOCTh

2) Judpakuus

3) IMonsipusaiiys

4) KopnycKynsipHO-BOJTHOBOM yanu3m

Otser: 2

OIIK-1.3.1

46

[Ipoananu3upyiiTe, ueMy paBeH NepUOJ, peLleTKH, Korja Au(pakLroHHas
perietka cogep>kuT 200 IITPUXOB HA MUJIIUMETP.

1) 100 Mxm

2) 500 Mmkm

3) 200 MKm

4) 5 MKM

Otsert: 4

OIIK-1.B.1

47

[lpoaHanu3upyiTe  MHTEHCUMBHOCTb CBeTa IpU  HHTep(epeHLUH
O/IMHAKOBBIX BOJIH C UHTEHCHMBHOCTBIO | OT KOrepeHTHBIX WCTOUHUKOB B
TOUKe, B KOTOPO# pa3HocTh ¢a3 paBHa 2-m-N (N =0, 1, 2, ...)?

1) 41

2) 31

3)1

4)0

Ortser: 1

OIIK-1.¥.1




YTo W3 Tepeunc/ieHHOTO SIBJSIETCS OCOOEHHOCTBIO CUJIOBBIX JIMHUH
MarHMTHOTO MOJISI?

1) CunoBble IMHUKM MarHUTHOTO MOJISI BCerJja 3aMKHYThIe

2) MarHuTHble CWIOBble JIMHUM HAUMHAIOTCS HA MAarHUTHBIX W
3aKaHYMBAIOTCS Ha 3JIEKTPUUYECKUX 3apsijax

48 OIIK-1.3.1
3) MarHuTHble CUIOBble JIMHUM HAuMHAIOTCSI U 3aKaHUYMBAIOTCS Ha
MarHUTHBIX 3apszax
4) MarHuTHble CW/IOBble JIMHUM HAUMHAIOTCS M 3aKaHYMBAKOTCS Ha
3/IeKTPUYECKUX 3apsjax
Ortser: 1
CpenaiiTe BbIBOJ, KakoW TeOMeTpUUeCKOW (QUrypod MOKHO OMUCaTh
TPAeKTODUIO [IBW)KEHHSI 3apsDKEeHHOM YacCTHULbl, JBUTAOLLENCcs TI0f
HeKOTOpbIM y1JioM (0° < a < 90°) K IMHUAM MarHUTHOW UHAYKLWH.
49 | 1) Oxpyxocts OITK-1.B.1
2) Ilapa6osa
3) I'urtepboma
4) Cnivpanb
Otsgert: 4
OuenuTe cTereHb MOIpU3aLuK P cBeTa, ecyii CBET Mpe/CTaBseT co0oi
CMeCh eCTeCTBEHHOT'0 CBeTa C TIOCKOMO/ISIPU30BaHHbIM. VIHTEHCUBHOCTD
TOJISIPU30BaHHOTO CBeTa B Jiyue paBHa MHTEHCUBHOCTU €CTeCTBEHHOTO
CBeTa.
50 | 1)25% OIIK-1.B.1
2) 35%
3) 50%
4) 75%
Otser: 3
PaccuuraiitTe rokasaresnb MpeoM/IeHUsT BelleCTBa, eC/id CKOPOCTh CBeTa
TIpU Tiepexo/ie yya U3 BO3/yxa B HEKOTOpPOe BeleCTBO YMEeHbIIN/Iach Ha
20%.
11,2
51 2)1.25 OIlK-1.¥.1
3) 0,2
4) 2,2
OtBer: 2
PaccuuraiiTe yron Mexay ONTUUECKMMH OCSIMM TIOJsipu3aTopa |
aHanmm3aTtopa. [Ipy TIPOXOXK[EHWW CKpellleHHbIX TIoJsipu3aTopa |
aHa/IM3aTopa UHTEHCUMBHOCTh CBeTa YMeHbILWIach B 4 pasa.
52 1) 60° OIlK-1.¥.1
2) 45° o
3) 30°
4) 90°
OtBer: 2
[TpoaHanu3upyiite, Kak W3MEHUTCS BeJIMUMHA MAarHUTHOW WHAYKLUWU Ha
OCH [JJIMHHOTO COJIEHOW/A, eC/IM TOK B HEM yBeJWuuTh B 4 pasa, a
IIJIOTHOCTb HAMOTKY BUTKOB YMEHBIIUTH B 2 pasa’?
53 1) YBenuuurcs B 2 pasa OMNK-1.B.1

2) YBenuuutcs B 9 pa3
3) YmenbluuTcs B 9 pa3
4) YMmeHbIIUTCA B 3 pasa
Ortser: 1




54

YKa)kuTe, KaKoe TeJI0 SIB/ISIeTCs] abCOTFOTHO YePHBIM TEJIOM.
1) ITornowaeT Bce najaroliee Ha HErO U3MyUeHue

2) OTpaxkaeT Bce MaZarolee Ha Hero u3jiydyeHue

3) 3nyuyaeT B peHTTeHOBCKOM /i1ara3oHe

4) VIanyuaeT B BUJUMOM JBaria3oHe

OtBeT: 1

OIIK-1.3.1

55

Y Kakoro u3 Tes oTpakaTesibHasi CIOCOOHOCTE O/M3Ka K HY/MH0?
1) IIpo3pauHoro

2) 3epKabHOrO

3) MaroBoro

4) YepHoro

Otsgert: 4

OIIK-1.3.1

56

OueHuTe, BO CKOMBKO pa3 yBeIMYW/Iach 3HepreTuyeckas CBeTHMOCTb
abCO/MIOTHO UepHOTro Tefa mpu ero HarpeBanuu ¢ T, = 1000 K mo T, =
3000 K.

1) B 72 paza

2) B 81 pa3

3) B 88 pa3

4) B 64 paza

Otser: 2

OIIK-1.B.1

57

Bribepure, kKakasi (opmysna Hanbojiee TOUHO OMUCHIBAET CIIEKTPaTbHYIO
TJIOTHOCTb SHEPreTHUeCKOW CBETUMOCTH abCOTFOTHO UepHOTO TeJia.

1) ®opmyna ®epmu-/Iupaka

2) ®opmyna bose-JiiHilTeliHa

3) ®opmyna [1naHka

4) ®opmyna Panes-/IxuHca

Otser: 3

OIIK-1.3.1

58

Kakoe usnyueHue sBJfeTCs paBHOBECHBIM?

1) Anbda-, beTa-, ramMmma-u3TyYeHust

2) TernnoBoe U3nyyeHue

3) JlazepHOoe u3nyueHre B BUAUMOM U MH(PPAKPACHOM Juaria30oHax
4) TopmMO3HOe PeHTIeHOBCKOE U3/lyueHre

Ortser: 2

OIIK-1.3.1

59

YKakuTe 3aKOH, KOTOpbIM oOmpefesnsieT TOJ0KeHHe MaKCUMyMa
W3y4yaTeslbHOM CrOCOOHOCTU abCOMIOTHO YEepHOTO TeJsa TpU 3a/[aHHOM
abcomoTHOYM Temmeparype.

1) 3akoH Credana-bosbimana

2) [1epBbiii 3akoH BuHa

3) 3akoH Kupxroda

4) 3akoH Mastoca

Ortser: 2

OIIK-1.3.1

60

Ykaxute (hopmyy, orpeie/sitoIyi0 SHePryi0 CBeTOBOr0 KBaHTa.
1) E = (m-c?)/2

2)E=h-c

3)E=h-v

4HE=hv=hcA

OrTBeT: 4

OIIK-1.3.1




61

[IpoaHanmusupymTe, Kak W3MeHseTCS CWIa TOKa HaCbILeHUs IpU
¢doro3(ppexkTe B Ciyuae yMeHBIIEHUS CBETOBOIO IIOTOKA IMaZlaroLero
CBeTa MOCTOSTHHOM JI/TUHBI BOJIHBI.

1) YmeHnbInaetcs

2) CHauasa yMeHbIIAeTCs, 3aTeM yBeJIUUMUBAeTCs

3) CHauana yBe/MuMBaeTCs], 3aTeM yMeHbIIaeTCs

4) CHauana ocTaeTcsl IOCTOSTHHOW, a 3aTeéM YMeHbIIaeTC s

Ortser: 1

OIIK-1.B.1

62

[Ipoananusupyire, UYTO MPOU30OHAET C KWHETUUYECKOW 3SHepruen
(hOTO3/1IeKTPOHOB, eC/Ii, He MeHsIsl YaCTOThI MaZjatoIllero CBeTa, yBeJIUuUUTh
ero UHTEeHCHUBHOCTH B 2 pasa.

1) YmenbImTcs B 2 pasa

2) YBenuuuTcs B 4 pasa

3) He usmenuTcs

4) YBenuuurtcs B 2 pasa

Otser: 3

OIIK-1.B.1

63

OueHuTe BeJIMUMHY KpacHOW rpaHulibl (oTosddexrta (B repuax) s
KaTo/la, U3rOTOBJIEHHOTO M3 Bosib(ppamMa TouHOM 2 MM. Katos moKphIT
cyioeM okcuia 6apusi. Pabora BbIX0/1a 371EKTPOHOB C TIOBEPXHOCTH KaTo/a
paBHa 2 5B. IloctosiHHasi Ilnanka — h = 6,6-10734 [Dbk-c. 3apsf
3/1eKTpoHa — e = 1,6-10719 K.

1) 3,2-10%5 I'y

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

3)4,8:10* I'y

4)4,8-101 I'y

Otsert: 1

OIIK-1.B.1

64

Kakum o6pa3oM 3aBUCHMT paboTa BBIXOZA 3/7€KTPOHA C TIOBEPXHOCTH
KaTo/la 13 Ka/IMUsI OT YaCTOThI MaZiatolliero ceera?

1) IIpsiMo mponoOpLIMOHANBHO YacToTe

2) ITpornop1MoHaIBLHO YCKOPSOLLeMY HarpsbKeHU0

3) [MponopijMoHanbHO KBaZpaTy YacCTOThI

4) He 3aBUCUT OT YaCTOThI

OtBert: 4

OIIK-1.3.1

65

[Mpoanamu3upyiite, Oyzer au Habmogatbcs ¢dorodddekr, ecau
TUIACTUHKY W3 JIaHTaHa 00J/lyyaTh CBETOM C JAJMHOW BosiHBI 600 HM?
Pabora BbIX0/]a 371EKTPOHA U3 JIaHTaHa paBHa 3,3 3B.

1) ®oTo3(¢eKT BO3MOXKEH, ecU KaTof, HarpeThb A0 Temnepatypsl 347 K
2) He 6yget

3) doro3ddekT BO3MOXKEH, €eC/Au [IOTMOJHUTE/IbHO TNPWIOKUTh K
TUIaCTHHKE YCKOPSIOIIYI0 Pa3HOCTh TMOTEHIMANIoB BeTMYMHON He MeHee 1
B

4) ®oto3ddeKT BO3MOXKEH C BePOSTHOCTBIO p ~ 0,5

Ortser: 2

OIIK-1.B.1

66

CpenaiiTe BbIBOZ, O BeJIMUMHE MHHHMMAJBHOTO OOpAaTHOTO HarpsyKeHWs,
MpY KOTOPOM TI0JIHOCTBIO TIpeKpaijaetrcsi ()OTOTOK. Y C/OBHe: SHeprus
doroHoB paBHa 6,5 3B, a (GoTOKaTOA WM3rOTOBJEH W3 JIUTHS, paboTa
BbIX0/]a KOTOPOro cocTasjseT 2,5 3B.

1)4B

2)9B

3)6,5B

4)2,5B

Ortser: 1

OIIK-1.B.1




67

OueHvTe, BO CKOJBKO pa3  [iaBjieHMe  CBeTa,  [1aJlarolllero
MepreHJUKY/ISPHO  HeanbHO  3epKa/IbHOM  TIOBEPXHOCTH, Oosbliie
JlaBJieHHsI CBeTa, [MaJjarollero TepheHAUKY/JSIpHO WeaJbHO YepHOU
TOBEPXHOCTH.

1)2

2)1

3) 1,5

43

OtBeT: 1

OIIK-1.B.1

68

OueHuTe, OT KaKMX BeIWUYMH 3aBUCUT CWUa CBETOBOTO JAaBJIEHUSI C
KBAHTOBOU TOUKU 3PEHUs:

A) Yucna ¢hbOTOHOB B CBETOBOM ITyUKe;

b) Onepruu ¢otoHa;

B) Koa(duieHTta oTpakeHust TOBEpXHOCTH.

HAB

2)A,B,B

3),B

4 A, b

Otser: 2

OIIK-1.¥.1

69

[TpoaHanu3upyTe, B KaKMX 00JIaCTSX CIIEKTPA I€KTPOMAarHUTHBIX BOJIH
BO3MO)KHO HabmozieHue 3¢ dekra KomrtoHa.

1) Buaumblii 1uara3oH

2) Papuoauanason

3) Teparep1]oBbIi AHaria3oH

4) PeHTreHOBCKUI iMarna3oH U TaMMa-u3iyueHue

Ortger: 4

OIIK-1.¥.1

70

KakuMm 06pa3om UMITy/IbC JOTOHA CBSI3aH C JAJTUHOH BOJTHBI?

1) NmnysibC npsiMO TIPOTIOPL{MOHAJIEH /IJTUHE BOJHbI

2) My b psiMo MPOMOPLIMOHaeH KBa/IpaTy [I/TUHBI BOJTHBI

3) Nmrtysibc 06paTHO MPOMOPLIMOHATIEH JJTHHE BOJTHEI

4) VMmnynabC mpsIMO TIPOMOPL{MOHA/IeH KOPHI0 KBaJpaTHOMY OT JJIMHbI
BOJIHBI

OtBert: 3

OIIK-1.3.1

71

B Kakoil 006s1aCcTH CIieKTpa 371eKTPOMAarHUTHOTO W3/Iy4YeHHUs] HMITY/IbC
(hoTOHa UMeeT MUHMMa/bHOEe 3HaueHue?

1) ludpakpacHoe n3nyueHue

2) Teparep1ioBoe H3/lyueHue

3) PeHTreHoBCKOe H3nyuyeHue

4) Paguousnyuenve

Otsert: 4

OIIK-1.3.1

72

[Tpoananu3upytite, Kakoe U3 TIpUBe/IeHHBIX BBLICKa3bIBaHUI
MPOTUBOPEUYUT KBAHTOBOW TEOPUU CBETa.

1) IHTeHCHMBHOCTD CBeTa He 3aBHUCUT OT MJIOTHOCTU MOTOKA (POTOHOB U UX
HEepruu

2) CBeT MOXeT HW3/1y4aTbCsi U PACOpPOCTPAHSITHCS TOJMBKO OT/iebHBIMU
MOPLUSIMU — KBAaHTaMU

3) KakgoMy U3 KBaHTOBBIX COCTOSIHWM, B KOTODOM HaXOJUTCS aTOMHasi
CUCTeMa, COOTBETCTBYET Orpe/ie/ieHHbIM ypPOBeHb SHePTrUr

4) [lna 4YacTUIbl He MOTYT OBITb OJHOBPEMEHHO TOYHO W3MepeHbI
KOOpPJMHAThI U UMITYJIbC

OrtBert: 1

OIIK-1.B.1




73

Ykaxute, B ueM 3aK/IF0UaeTCsl CMbIC/I [1epBOro IocTysiara bopa.

1) YTBepXzZeHHWe O CyIIeCTBOBaHMM CTaljMOHApDHBIX COCTOSIHUM, B
KOTOPBIX aTOM He H3/ly4yaeT U He MOIJIOIaeT SHepruun

2) Pa3HOCTb 5HEpruil [BYyX CTalJMOHApHBIX COCTOSIHMM paBHa 3HEpPrUH
M3/ly4aeMoro Wid MOrJIollaeMoro KBaHTa CBeTa

3) B aTome 3/1eKTPOHBI ABWXKYTCS TI0 opbuTam, 6/IM3KUM K KPYTOBBIM

4) ATOM COCTOUT M3 TMOJIOKUTENBHO 3aps’KEHHOTO si/ipa U OTPULIATE/IbHO
3apsDKeHHBIX 3/IEKTPOHOB

Otsert: 1

OIIK-1.3.1

74

Bribepure, Kakoe W3 TIpUBeJEHHBIX HIDKe BBbICKAa3bIBAaHUM TIPAaBUIBHO
OTUCBHIBAeT CMIOCOOHOCTh aTOMOB K M3/TyUeHUIO U TIOTJIOIeHUI0 SHepTyu:
«ATOMBI MOTYT ...».

1) IlorsiomaTh W W3Iy4yaTh JIAIIb HEKOTOPBIM AMCKPETHBIM Habop
3HaueHUM SHeprumn

2) V3ny4ath U TIOT/I0IIATh H00YI0 TIOPLIMIO SHEPrun

3) WznyuaTh 00 AUCKPETHBIM HAOOp 3HauUeHWM 3HePruu, b0 IH00YyI0
MOPLIUIO SHEpPrUr

4) U3nyyars r00yI0 MOPLMIO SHEPTUH, a MOTJ/IOIATh JIUIIh HEKOTOPLIH
Otsert: 1

OIIK-1.3.1

75

YKaxute, K KakOMy [uarna30oHy HW3IyueHUs] OTHOCATCS TIepexofbl W3
cepuyr banpmepa B aTome Boziopoga?

1) TennoBoe u3nyyeHvie

2) PeHTreHOBCKOe U3/TyyeHue

3) 'amMMa-u3nyueHue

4) Bugumblii cBeT

Otsert: 4

OIIK-1.3.1

76

[MpoaHanu3upyiTe, Kak H3MeHWIaCh 3HepPrusi aToMa BOJOpoJa TpHU
M3/Ty4eHHUU UM (POTOHA C IJTMHOM BOMHBI A = 4,86-1077 M?

1) YBenuuusace Ha 4,86 3B

2) YMeHbllIMIach Ha 2,55 3B

3) Ymenbimiack Ha 4,86 3B

4) YBenuuunach Ha 9,72 3B

OtBer: 2

OIIK-1.¥.1

77

OneHrTe pa3sHOCTh YHEPTU OCHOBHOTO W BO30Y)K/I€HHOTO COCTOSIHUS (B
9B). /laHO: 3/IEKTPOH B aToMe Tiepeliies U3 BO30Y>K[€HHOTO COCTOSTHUS B
OCHOBHOe, W TIpU [IaHHOM Tiepexo/ie TMPOU30LI0 H3yueHue (POToHa C
JUTUHOM BOJIHBI 650 HM.

1) 0,4 3B

2)1,95B

3)1,23B

4)2,2 5B

Ortger: 2

OIIK-1.B.1




YkakuTe, B UéM 3aK/r0UaeTcs ruroTesa e bpouss.

1) JIrobble MHMKpOYACTHIIBI Hapsigy C KOPIYCKY/ISpHBIMU 00/1a[jaroT
BOJTHOBBIMH CBOMCTBaMH

2) AToM He MOXeT Cofiep>KaTh 0ojiee IBYX 3/IEKTPOHOB, HAXOSAIIUXCS B
OJTMHAKOBBLIX CTAIlMOHAPHBIX COCTOSHUSX, OMpe/ielisieMbIX Habopom

78 | yeTbIpex KBaHTOBBIX UMCes OIlK-1.3.1
3) OpHOBpeMEHHO HEBO3MOJKHO C BBICOKOM TOYHOCTBIO 3a/aTh
KOOPJMHATBI U UMITYJIbC MUKPOYaCTHUL{bI
4) DHeprus UCIyCKaeTCsl U MOIJIOIAeTCsl He HelPepbIBHO, a OT/e/IbHBIMU
KBaHTaMU
Otsert: 1
Bribepure yTBep)KAeHHe, Haubosiee TIpaBWIBHO COOTBETCTBYHOILlEe
runorese ae bporis.
1) MuKpouacTHULbl MOTYT TMPOSIB/ISATH BOJTHOBbIE CBOMCTBA
79 | 2) DneKTpOMarHuTHbIE BOJIHBI UMEIOT CBOMCTBA YaCTHL] OIIK-1.3.1
3) Y KaK/]0M YaCTHLIbI CYIl[eCTBYeT aHTHYaCTULla
4) AAapo aToMa COCTOUT U3 KBapKOB
Otser: 1
Paccuurarite [/MHY BOJIHBI Zie Bpoinis A1 5/1eKTpOHa, JBWKYILErocsl Co
ckopocthio 3,6 KM/c. Macca snektpoHa m. = 9,1-1073! kr, 3apsn
371eKTpoHa e = —1,6-10719 K.
go | 1) 1.6 wcw OIK-1.Y.1
2)2,6 m
3) 201 um
4) 3,6 MKM
Otsert: 3
YKakuTe KOJIMYECTBO 3HAUEHUM, KOTOPble MOXKeT NPYHUMaTb MarHUTHOE
KBAHTOBOE UHWCJI0 M TIPU JAHHOM 3HaueHWH OpOUTa/TbHOTO KBAaHTOBOTO
yncha I?
H2+1
81 2)31+1 OIIK-1.3.1
3)1-1
41
Otsert: 1
YKaure, 4TO onpezenseT rJlaBHOe KBAaHTOBOe UMC/IO N7?
1) OHepreTrueckue YpOBHU 3JIEKTPOHA B aTOMe
2) BennurHy MOMeHTa UMITy/IbCa 371eKTPOHA B aTOMe
82 | 3) Ilpoekiuto OpOUTaNLHOrO MOMEHTa UMITy/IbCa 3/IeKTpoHa Ha 3asianHoe | OITK-1.3.1
HaripaBJieHue
4) BenmMurHy MOMEHTA UMITYJIbCA 3/IEKTPOHA B 33/laHHOM HarpaB/IeHUU
OtBerT: 1
Ykaxute, 4TO OrpejesnsieT MarHUTHOE KBaHTOBOE YMC/I0 M?
1) OpbuTanbHbIN MeXaHUYECKU MOMEHT 3/IeKTPOHA B aTOMe
83 2) DHepruro CTalOHAPHOTO COCTOSIHUSA 3/IEKTPOHA B aTOMe OIK-13.1

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




84

B yectb Koro HasBaH 3(peKT pacliienieHuss ypoBHel 3Hepruu aroma BO
BHEIIIHEM 3/IeEKTPUYECKOM Mose?

1) OuHIITelHA U Ae Xaaca

2) llItapka

3) OTTHHrCray3eHa

4) AapoHoBa-boma

Otser: 2

OIIK-1.3.1

85

Kak Has3blBalOT JMHWM B CIEeKTpe KOMOMHAIMOHHOTO paccesiHusl C
4aCTOTaMU, MEeHbIIWMU YaCTOThI NaJjarolero ceera?

1) OpaH)XeBbIMU CITyTHUKaMH

2) AHTUCTOKCOBBIMU CITyTHUKaMH

3) CTOKCOBBIMU CITyTHUKaMH

4) AHTarOHMCTUYECKUMHU CITyTHUKaMH

Ortsert: 3

OIIK-1.3.1

86

[MosicHuTe u3nUecKuii CMbIC BOJTHOBOU (QYHKIUH.

1) BonHoBast pyHKLMs TPOTNOPLIMOHA/IbHA SHEPTUU YaCTULIbI

2) Tlpou3BeseHre BOMHOBON (YHKI[MM Ha KOMILIEKCHO-COTPSDKEHHOE
BbIpa)KeHHe PaBHO TVIOTHOCTH BEPOSITHOCTH 0OHApY>KeHHSI YaCTHUL[bI

3) BonHoBas GyHKIMs 0OpaTHO TMpPOMOPIIMOHAIBHA JJIUHE BOJIHBI e
bpoiins

4) BosHoBasg (GyHKIMs TIpe[CTaB/sieT COO0M KWHEMaTUUYeCKHH 3aKOH
JIBIPKEHUs] MUKPOUaCTHLIbI X = X(t) B HesiBHOM (hopme

OtBer: 2

OIIK-1.3.1

87

Bribepure BepHyt0 (OPMYIMPOBKY COOTHOILEHHS HeOTpe/ie/leHHOCTekH
IeiizeHbepra.

1) AE-At> h

2)Az-At>h

3) Ap-Am > h

4) Ay-At>h

Otsert: 1

OIIK-1.3.1

88

YKaxkuTte, Kakie 4yaCTULIbI SIB/SIFOTCSI (pePMHUOHAMU.

1) OneKTpruyeCcKy 3apsyKeHHbIe YaCTULIbI

2) DJyiIeKTpUUYeCKU HeUTpabHble YaCTHLIbI

3) Bce vacTuLbl ¢ mosyLenbiM CIIMHOM

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

OIIK-1.3.1

89

Kak Ha3sbiBaeTcst TBep/ioe Teso, y KOTOPOrO BajieHTHasl 30Ha IMOJIHOCTHIO
3aro/IHeHa, 30Ha TPOBOAMMOCTH — IIOJHOCTBIO CBOOO/IHA, a MIMPHUHA
3aMpelleHHON 30Hbl Be/JMKAa [0 CPaBHEHUIO C SHEpPrued TerioBOro
JIBUKeHUs?

1) ITpoBogHUK

2) InsneKTpuK

3) [MonynpoBogHUK

4) TIp¥MeCHBIV TTOJTYTIPOBOJJHUK

Ortser: 2

OIIK-1.3.1

90

Kakyro pasmMepHOCTbL uMeeT 1nocTtossHHad [Inanka B cucreme CI?
1) x-c

2) x/c

3) Ix/m

4) 1x/>B

Ortsert: 1

OIIK-1.3.1




OueHuTe, KakOM CMBICI HMeeT COOTHOIIeHVe HeollpeJeeHHOCTe!
[eiizenbepra /s SHEPruM YacTULbI M BpeMeHM TNpeObIBaHUS ee B
COCTOSIHUM C [JJaHHOM 3Hepruen?

1) OHeprus NpsiMo NPOINOPLMOHATIbHA BpeMeHU

2) OHeprust 06paTHO MPOMOPLIMOHA/TEHA BpeMeH!

3) OHeprusi U BpeMsi MOT'YT ObITb M3MepeHbl OZHOBPEMEHHO CO CKOJIb
YTOIHO BBICOKOM TOYHOCTBIO

4) UYem Oosbllle HeOIpeJeNeHHOCTb SHEPrUd, TeM  MeHbllle
HeoIpe/ie/IeHHOCTb BpeMeH!

Ortsert: 4

91 OIIK-1.B.1

Kak Ha3bIBaeTCs COCTOSIHWE 3JIEKTPOHA B aTOMe, COOTBETCTBYIOLI[Ee
MUHUMaTbHOMY BO3MOKHOMY 3HaUeHHIO er0 SHepruu?

1) Bo30y»/1eHHO€e COCTOSTHUE

92 | 2) MetacTtabunbHOE COCTOSTHHE OIlK-1.3.1
3) OCHOBHOE COCTOSIHUE
4) BaneHTHOe COCTOSIHUE
Otsert: 3

B uem 3aktoyaetcst TyHHeIbHbIN 3¢ deKT?

1) B BOTHOBOM XapakTepe [IBWKEHUSI MUKPOUYACTULIbI B ME€PUOAUUECKOM
roTeHLarsne

2) B KOpIyCKy/IIpHOM TIOBe/IEHHUU 3/IEKTPOMAarHUTHOTO W3/TyUYeHUsl TIpU
MPOXO0XK/JEHUU ero yepe3 y3Koe OTBepCTUe

3) B Hax0)K[eHUM YaCTULIbI Cpa3y B HECKOJbKMX TOUKax MPOCTPaHCTBa
O/IHOBPEMEHHO

4) B npoxox/jeHM MUKPOYACTHIIbI Uepe3 MOTeHIMalbHbIN Oapbep, Korja
JHEPTHs YaCTULIbI MeHbIIIe BLICOTHI 3TOr0 Oaphepa

OtBert: 4

93 OIIK-1.3.1

Kakue moJBrykKHbIe YaCTULIbI WM KBA3UUACTHULbl SIBISIFOTCSI HOCUTESIMU
3apsiza B IOIYIIPOBOJAHUKAX?

1) DneKTpoHbI

94 | 2) IIpoToHbI OIIK-1.3.1
3) D/IeKTPOHBI U JILIPKU
4) VloHbl

Otsert: 3

[TepeueHb TeM KOHTPOJIbHBIX PabOT MO JUCHUIUIMHE OOYYarOI[UXCs 3a0YHON (DOPMEI
oOyueHus1, mpe/icTaB/ieHbI B Tabnuiie 19.

Tabsuiia 19 — ITepeueHb KOHTPOJILHBIX paboT

Ne /1 | [TepeyeHb KOHTPOJIbHBIX paboT

He niperycmoTpeHo

10.4. Metoguuecke  Marepuasbl,  OINpefesisiol(Me  TpPOLeAypbl  OLIEHUBaHUS
VH/IMKAaTOpPOB, XapaKTepU3yHIIMX STalbl ()OPMUPOBaHMUS KOMIIETEHLUM, COZlep)KaTcsi B
JIOKa/IbHbIX HOpMaTUBHBIX akrax ['YAII, persiaMeHTUpPYyHOIMX TIOPALOK U TNpOLeSypy
TIPOBeJIeHHs TeKYI|ero KOHTPOJIsT yCIIeBaeMOCTH 1 MPOMEKYTOYHOM aTTecTaljui 00yJaromyxcs
I'YAIL

11. Metoanyeckue yKa3aHUs it 00yUarOIIUXCs TI0 OCBOEHHIO TUCLIATITUHBI
11.1. MeToauueckre yKa3aHUs [jigd OOyuarol[uXCs TI0 OCBOEHHWIO JIeKIIMOHHOTO
Marepuana




OcCHOBHOe Ha3HaueHWe JIEKIJMOHHOTO MaTepHaja — JIOTUYeCKd CTPOWHOe, CHCTeMHOE,
riybokoe U sicHoe HW3/oXKeHHe yueOHOro marepuana. Ha3HaueHue COBpeMeHHOW JIeKIIMU B
paMKax [JUCLMIUIMHBI He B TOM, YTOOBI TIOMyuMTh BCIO MH(OPMALIMIO 110 TeMe, a B OCBOEHUHU
byHAaMeHTabHBIX  TIPOO/IEM  TUCLIMIUIMHBI, METO/IOB HAy4yHOTO [I03HAHWS, HOBEHIIUX
JOCTIDKEeHUM HayuyHOW MbICTHA. B yueOHOM mporjecce jeKLusi BBITOTHSIET METO/0/I0THUYeCKYTO,
OpraHM3alMOHHYI0 ¥ MH(OPMaMOHHY0 (QYHKUWH. JIeKI[UsI pacKpbIBaeT TOHATUHHBIN armapar
KOHKpeTHOW 00/1acTi 3HaHWs, eé TpoOsieMbl, ZaeT LieIbHOe TpeJCTaBlIeHre O AWCLUIUIMHE,
TMOKa3bIBaeT B3aUMOCBSI3b C IPYTUMH AUCLUTTMHAMHU.

[11aHMpyeMble pe3y/IbTaThl DY OCBOEHUH 00YYAIOIIMUCS JTeKIIMOHHOTO MaTepHarna:

- TIoJiyuyeHHWe COBPeMeHHBIX, IIeJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OTpe/iesisieTcs LjeJIeBOM YCTaHOBKOM K KaKI0M KOHKPETHOM TeMe;

- TIoJIyyeHHe OIbITa TBOPUeCKOW paboThl COBMECTHO C Tpero/iaBaresiem;

- pasBuThe TIPO(eCcCHOHABHO-JE/IOBBIX  KauecTB, J/OOBM K  TIpeAMeTy |
CaMOCTOSITeJTbHOTO TBOPUECKOT'O MBILIIIEHUS.

- TIOsIB/IeHWE He0OXOIMMOT0 UHTepeca, He0OX0JUMOTO /IS CAMOCTOSITe/TbHOUM paboThI;

- TIoJyyeHHWe 3HAaHWUM O COBPeMEHHOM YPOBHEe Da3BUTHSI HayKM U TeXHUKU U O
TIPOTHO3€ WX Pa3BUTHs Ha OmKaiIme rofpl;

- HAY4yMTbCsl MeTOAWYecKH obpabaThiBaTh Marepuan (BbIeNATb TJlaBHble MbICIA U
TIOJIO’KEeHHsI, TIPUXOJAWTh K KOHKPeTHBIM BBbIBOZAM, T[IOBTOPSTb WX B  Pa3/IMUHBIX
(hopMynMpoOBKax);

- TIO/lyueHHe TOUHOTO IMMOHWMAaHHS BCeX HeOOXOMMBIX TEPMHUHOB U TIOHSITHH.

JIeKIIMOHHBIM  MaTepvas MOXXeT COTpPOBOXKAATHCS — AeMOHCTpaLyeill C/aiiloB U
WCII0/Ib30BaHMEM Pa3/laTOYHOrO MaTepyvana IIpU TIPOBe/IeHNH KOPOTKHUX JWUCKyCcCHid 00
0C00eHHOCTSIX TIPUMeHeHHs OT/Ie/IbHBIX TeMaTHK T10 JUCLIATIIAHE.

CT|2¥KTypa npeaoCTaB/IeHWA JIEKITMOHHOTO MdTepHdJid:
- JIEKIIUU T10 pa3jiejiaM COIrJidCHO Tabs1. 3 1 TéMdaM, COIrjiaCHO Tabn. 4.

11.2. Metoauueckre yKasaHUs [ijis OOyuyaroIMXCsl 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(PUKALIMOHHOW XapaKTepUCTHUKOM o0O0yuarolerocs.
BeirosiHeHHe 1abopaTOpHBIX PabOT COCTOUT W3 KCIIePUMEHTaIbHO-TTPAKTHUeCKOH, PacueTHO-
aHa/IMTUYECKOW YacTel ¥ KOHTPOJIbHBIX MEPOINPUSTHH.

BeirosiHeHre /1ab0paTOPHBIX pabOT 0OyYarOUUMCS SIB/ISIETCS HEOTbEM/IEMOM UaCThIO
V3yueHUsl [JUCLIUTUIMHBI, OrpefieisseMOi yueOHbIM II7IaHOM, U OTHOCUTCS K CpeJCTBaM,
00ecrieunBarOLIM pelleHre CJIeIyIOIMX OCHOBHBIX 33/la4 00yJaroiierocs:

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

- 3aKpervieHWe, pa3BUTHE M [JeTaau3aliis TeopeTHYeCKUX 3HaHWUM, TOyuYeHHbIX Ha
JIeKLSIX;

- TIoJiyyeHHe HOBOM MHGOpMaLMK 110 U3yyaeMou JUCLIUTIIVHE;

- mipuoOpeTeHWe  HABBIKOB  CaMOCTOATENIbHOM  paboThl  C  y1abOpaTOpPHBIM
obopyzioBaHueM u rnpubopamu.

3agaHvie ¥ TpeGOBaHUs K IPOBe/IeHUIO JIabopaTOpHLIX paboT

Metosyyeckre yKa3aHUSI 110 BBITIOJIHEHWIO J1aDOpPAaTOPHBIX pPabOT TpHUBe/eHbl B
C/lefyIoUX Toco0usix, uMmeroluxcs B 6ubmoreke I'YAIl B HareyaTaHHOM M 3/1eKTPOHHOM
BUJIE:

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



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

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

3. A. B. Koneuisrios, E. H. Kommkos, H. II. JlaBpoBckas, FO. A. HoBukosa, B. K.
[Mpunuriko, I'. B. TepelteHKo // DneKTpUUeCcTBO U MarHeTy3M: jiab. pakTUKyMm / 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. I1. KpektyHoBa, H. I1. JlTaBpoBckas, FO.A. HoBukosa, A. H. TporvH
// BOJTHOBAS OITTUKA. JIabopaTtophsiii pakTukym. — CI16.: 'Y AIT, 2013. — 68 c.

6. HoBukosa, FO. A. // KuHeMaTHKa 1 JWHAMUKA JBWKEHUS] MasiTHUKOB: J1abopaTOpPHbIH
npaktvkyM / FO. A. HoBukoga, I'. B. Tepemujenko. — CII16.: 'YAITI, 2023. - 73 c.

[TpoxoskaeHre 1abOpaTOPHOTO MPAKTHKyMa OCYILeCTB/ISIETCS B CTPOTOM COOTBETCTBUMU C
yTBepXK/IEHHbIM KaJleHJapHbIM TulaHOM. Ha kKaxayro siabopaTopHyro paboTy OTBOAWTCS He
MeHee [IByX 3aHSITUH: TepBOe IIOCBSIIEHO TPOBEJEHUI0 SKCIIepUMeHTa U I0/y4YeHHUI0
SMITMPUYECKUX [aHHBIX, BTOpOe — 3allliuTe 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 BBINOJIHEHUIO SKCIIeEPUMEHTa 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/IbHO B
VH/MBU/lyalbHbIM NPOTOKON (Ha iucte ¢popmaTta A4). BereHre KO/IEKTHBHBIX NTPOTOKOJIOB He
JIOITyCKaeTCsl. 3aro/IHeHre MPOTOKOJIa OCYLeCTB/ISIeTCSl PYUKOM (IapUKOBOM, KallW/UIIPHOU WU
resieBoit). Vcronb3oBaHre KapaH/jalla /J0IyCKaeTCs UCK/IIOUMTENIBHO Z1J1s1 TIOCTPOeHHs rpa(UKOB
u cxeM. [lo 3aBepuieHHMH 3KCTIepUMeHTa TIPOTOKOJ TIOJJIEXKUAT 00s3aTesTbHOM TIpOBEpKe
rperoziaBaTesieM C MNOCAeyHOIIUM [10TyYeHHeM ero MO ITUCH.

CtpykTypa 1 opma oTuéTta 0 abopaTopHoii pabote

[ToAroTOBNEHHBIM OTUET MOJJ/IEKUT OYHOM 3alljUTe Ha C/eyIOLIeM I10C/e TPOBeJeHUs
SKCIIepUMeHTa /1abopaTOpHOM 3aHATHHM. KaK/Ablid OTUéT A0/DKeH B 00s3aTesIbHOM TOpsiiKe
CoJieprKaThb C/IefyHoLye pasjesibl:

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

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

3. PacuétHele (¢opMysbl. YKas3blBalOTCSI M HYMEpYIOTCSI BCe MaTeMaThyecKre
BBbIpa)KeHUsI, UCTIO/Ib3yeMble /s 00paboTKY IMIMPUUYECKUX JIaHHBIX W3 MPOTOKOJIa W3MepeHHi.
[IpomexxyTouHble MaTeMaTH4YeCKue BBIBOJbI He INPUBOAATCA. POpMyJIbl, UCIIOIb3yeMble s
BBIUKC/IEHUS TTOTPELIHOCTEN, B 3TOM pas/ielie TakKKe He yKa3bIBatoTCsl.

4. PesynbTaTel U3MepeHWM U BbIYMC/IEHUWM. B [aHHOM pasjene npUBOAATCS BCe
IMITMpUYEeCcKre JaHHble, cOOpaHHbIe B XO/le TPOBe/leHUs KCIIepUMeHTa, a TaK)Ke pacueTHbIe
3HaueHus, IOJIyyeHHble MPU COCTaB/IeHMU OT4éTa. PekoMeHyeTcCsl CHCTeMaTH3UMpOBaTh UX B
BHU/ie Tabauil ¢ cob/Tr0/ieHreM TpaBU/l OKPYTJ/IeHUs U yKa3aHUeM 3Havalux [udp.




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

6. BbluncsieHre TOTpeIIHOCTe. YKa3biBalOTCs (OpMysbl il pacueta abCOMFOTHBIX,
OTHOCUTE/TbHBIX, CUCTEMaTUYeCKMX U C/IyUalHbIX TIOTPELHOCTeH, a TakKXKe BbIBOJ, 3TUX (YOPMYII.
[TpuBoAATCS pe3yabTaThl U IPUMeEPHI BBIUMC/IEHHS NTOTPELIHOCTeN JJ11 NICKOMBIX Be/TMUMH.

7. T'papuku. TI'paduku BBIMONHSIOTCS Ha MWIMMETPOBOM Oymare WM 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 arrpoKCUMHUPYIOLUX MIPSIMBIX;

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

8. 3akmoueHre W BBIBOABL. DOPMYJIHMPYeTCS WTOTOBBIA pe3ysibTaT pabOThl —
3aMMChIBAlOTCSl BCe TMOy4YeHHble 3HAaueHusi C YYéToM norpemHocTeid. OcCylecTB/seTcs
CpaBHeHHe TIOJNlyUeHHBIX [aHHBIX C TaOJMUHBIMA (CIIPABOYHBIMK) 3HAUEHUSMH WU
TEOpeTUUeCKUMU pacueTamMd. [IpM HaauuMy 3HAUUTENbHBIX PACXOXKJEHWM TPUBOJUTCS
¢usrueckoe 0060CHOBaHMe WX TPUUMH. EC/M pacyéTel NPOBOAWINMCH PasHBIMU METO/aMH,
HeoOXO/IUMO /IOTIO/THUTE/IbHO CPaBHUTH pe3y/bTaThl, MOJyueHHble 3TUMU MeTojaMHu. BbIBoj
JIOJDKEeH CTPOTO COOTBETCTBOBATH 3asiBJIEHHOM 1€/l pabOTHI.

TpeboBanus K odopMIeHHI0 0TYeTa 0 1abopaTopHo pabote

Otuétr o nabopaTtopHOil paboTe TpefOCTaB/seTCsi B MUCbMEHHOM BH7e, 00si3aTesbHO
COTIPOBOJKZIAETCST  TIPOTOKOJIOM HW3MEPEHWH, TIOANMCAHHBIM TIperojilaBaTesieM, a TaKxkKe
HarleyaTaHHBIM TUTYJIbHBIM JTUCTOM. [IpOTOKO/ U3MepeHuH JOKeH Co/lepKaTh:

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

- ®.1.0. obyuarorierocsi, HoMep akaJeMA4eCKOW TPYTIIIbI;

- @®.M.0. npeniofasareis;

- CBOAHYIO  TaO/iWIly TeXHUUECKUX  XapaKTepUCTUK  HCTO/b3yeMbIX  MpUOOpOB
(HaumMeHOBaHWe, pabouMii /[uana3oH, K/IacC TOUHOCTH, 1jeHa JesieHus, mpubopHas
MOTPeLIHOCTb);

- 3aduKCUpOBaHHbIE Pe3y/bTaThl MPSMBIX U3MepPeHNUH;

- JIaTy TIPOBe/IeHUs] SKCIIEPUMEHTA U JIMYHbIe TTOAIMCH Tpero/aBatesis U 00yJaroIerocs.
[TpoTokos 6e3 MoAMUCH TIperoiaBaTeisi MPU3HAeTCsl He/leCTBUTeTbHBIM.

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

- HaUMEHOBaHWe AUCIWIIVHbI;

- TIO/THOe Ha3BaHWe U HOMep PabOoThI B COOTBETCTBUH C yueOHO-MeTOJUUeCKUM TI0COOHeM;

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

- HOMep yueOHOU TPYIIIbI;

- JlaTy 3allUThI.

11.3. MertoauuecKre yKasaHus [Jis1 00yJaroIuXcst 10 TPOXOXKJEHHI0 CaMOCTOSITeTbHOM
paboThI

B Xozie BBITIONIHEHUSI CaMOCTOSITE/TbHOM pabO0Thl, 0OyUarOI[UIICs BBLIMOJIHSAET paboTy 1o
3a/IaHUI0 U TIPY METOJUUECKOM DYKOBO/CTBe TIperojaBaTesiss, HO 0e3 ero HermocpejCTBeHHOrO
yuacTHsl.

B mpoliecce BBINOJIHEHUS] CaMOCTOSITE/IbHON PaboThl y oOyuaromierocss popmMupyercs
1iesiecoobpa3Hoe MIaHWPOBaHKUe pabouero BpeMeHH, KOTOpOe 103BOJIsSieT eMy pa3BUBaThb yMEeHHs



Y HaBbIKM B YCBOEHWM M CHCTeMaTH3alu TNpuoOpeTaeMbIX 3HaHWH, 00ecrieurBaeT BBICOKHNA
YPOBEHb YCIIEBa€MOCTH B T€puoj, OOyYeHHs, IIOMOTaeT IIOJYYUTh HABBIKK TIOBBIIIEHUS
npo¢eCCHOHabHOTO YPOBHSI.

MeToauuecKUMU ~ MaTepvajiaMH,  HalpaB/SIOIUMUA  CAMOCTOSITEJIbHYIO  paboTy
00yYaroIIMXCsl SIBIISTFOTCS:

- yueOHO-METOAWYECKUI MaTepuast o AUCIUTUINHE;

- MeToAMuecKHe yKa3aHWs IO BBIIIOJTHEHUIO KOHTPOJIbHBIX PaboT;

- MeToJWuecKHe yKa3aHWs 0 BbIOTHEHHIO Jab0paTOPHBIX paboT.

11.4. MeToauueckue yKasaHUs /il OOYyYaloL[UXCs TI0 TPOXOXKAEHUIO TeKyIlero
KOHTPOJIsl YCIIeBaeMOCTH.

TekylmMid KOHTPOJIb YCIIeBaeMOCTH TpeJyCMaTpUBaeT KOHTPOJIb KayecTBa 3HaHUM
00yyJaroIyxcsi, OCyIIeCTB/sieMblli B TeUeHHe CeMecTpa C IieJIbI0 OLIeHMBAHHUSI X0Jja OCBOEHHS
JVICLIATI/IUHBI.

K ocHOBHBIM (hopMaM TeKyll[ero KOHTPOJIsE OTHOCATCS: yCTHBIM OMpOC Tperno/aBaresieM
Ha JIeKIIMOHHBIX 3aHATUSX, TeCTHPOBaHWe, 3allliTa OTUYeTOB MO JabopaTOpHbIM paboTam.
MepornpusaTrie TeKylero KOHTPOJ/ISI IPU3HAETCS YCIEIIHO IMPOWJEeHHbIM NpPY YCIOBUU CauM
oOyuaroIMMcsi Ha MOMEHT TIpOBejleHUs TeKYI[ero KOHTpOJsi He MeHee 25% abopaTOpHBIX
paboT, a Takke MPOXOXAeHWs TecTUpoBaHUs B cucremMe LMS T'YAII c olLleHKOW He HIDKe
«YJI0BJIETBOPUTEIIbHO».

OOyuaroipecsi, MMeIOIIye aKaJeMUUYecKyl0 3aZl0/DKeHHOCTb BCJ/IE/ICTBHE IIPOMYCKOB
3aHATUA 0e3 yBa)KUTe/NbHOW TPUUYMHBI WKW HeYOBIeTBOPUTE/IbHBIX DPe3y/bTaTOB TeKYI[ero
KOHTPOJIS1, 00513aHbI IMKBU/IMPOBATh €€ B UaChl HA3HAUEHHBIX WH/IUBU/IyaIbHBIX KOHCYJ/IbTALIUH.

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

11.5. MeToauueckue yka3aHus JAJisi 0OyUYaroIUXCs M0 TIPOXO’KIEHHIO0 TIPOMEeXKYTOUHOMN
aTTecTaliu.

[MpomexyTouHasi ~ aTTecTalis  OOydYawrIUMXCs  TpeAyCcMaTpUBaeT  OLleHHWBaHHe
TIPOMEXXYTOUHBIX Y OKOHUATe/IbHBIX pe3y/abTaToB 00yueHus mo gucuuruimHe. OHa BK/IIOUaeT B
cebs:

- 9K3aMeH — (opMa OLIEHKH 3HAHWM, TMOAy4YeHHbIX OOYydYarolMMcsi B TIpoLjecce
M3yueHUsi BCell AUCLIMIUIMHBI WU ee YaCTH, HaBbIKOB CaMOCTOSITe/IbHOW paboThl, criocobHOCTH
NIPUMEHSITh WX J/Is1 pellleHus] NPakTUUeCKWX 3a/ay. OJK3aMeH, Kak MpaBuio, MPOBOJAWUTCS B
Nepuo/i SK3aMeHallMOHHOW CecCMM W 3aBepLUaeTcsl aTTeCcTalMOHHOW OLIeHKOW «OTJIMYHO»,
«XOpOILO», «y/I0B/JI€TBOPUTEILHO», «HEY/I0B/1€TBOPUTEIHHON.

- guddepeHIMpOBaHHbIA 3ayeT — S3TO (oOpma OLIEHKM 3HaHWM, [10y4YeHHbIX
00yyJaromyMcs Tpy U3y4eHUH IMCLUTUIMHBI, TIPY BBITIOIHEHWH KYPCOBBIX TPOEKTOB, KYPCOBBIX
paboT, HayuHO-KCC/Iel0BaTe/TbCKMX PAabOT U MPOX0XK/A€HUU MPAKTHK C aTTeCTaLlMOHHOM OL|eHKOMN
«OTJIMUHO», «XOPOLLO», «YJOBJIETBOPUTE/ILHO», «HEYZ0B/IETBOPUTE/IEHO».

YcnoBus nonyyeHus JomnycKa K 5K3aMeHy Wid JuddepeHIIMPOBaHHOMY 3a4éTy OMMCaHbI
B 11.5.2.

11.5.1. bannbHO-perTUHrOBasi cUcTeMa ¥ (pOpMUPOBaHKEe UTOIOBOM OLIEHKU.

PernameHT mnpoBefleHMs TeKyLero KOHTPOJIS, IIPOMEXYTOUHOM arTecTalui |
OLIeHMBaHUsI 00YYaroLUXCsl PeryIMpyeTcs T0KaabHbIM HopMaTuBHbBIM akToM CMK 3.76 T'Y AT,
a Taxxke [TonoxxeHnem o MmozybHO-peltrHrosou cucreMe (MJJO I'YAII CMK 2.77).

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

- MakcuMarbHasi cymMma 3a paboTy B cemecTpe (TeKyluii KOHTpoiab) — 70 6asioB
(pacripesienienre 6asIOB MO BUJAaM yueOHOM /iesTe/TbHOCTH onrcaHo B Tabi. 20);



- MakKCHMaJIbHbIM 0asu1 Ha IPOMEXKyTOUHOM arTectauyu — 30 6ansios.

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

Ne By yueOHO /1esTe/TbHOCTH MakcrManbHbIN Oat
1 | JTabopaTopHbIe paboThI 40
2 | TectupoBanue B cucteme LMS I'YAII 30

Wtoro: 70

11.5.2. YcnoBusi fomnycka K TTIPOMe)KyTOUHOM aTTeCTaluu.

Obs13aTenbHBIM YC/IOBHEM /ISl TIOJTyUeHHs JOMyCKa K 9K3aMeHy/AnddepeHIpOBaHHOMY
3auéTy SIB/ISIETCS YCIellHas ciaua He MeHee 75% JlabopaTOpHbIX paboT, a Takke TIPOXO’KIeHre
TecTpoBaHus B cucteme LMS I'YAII ¢ oLleHKOM He HWXe «yZ[OBJIETBOpUTE/bHO». JIulia, He
BBITIO/THUBIIIME JIaHHbIE YCJIOBUS, HE [OIMYCKalTCsl K POMEKYTOYHOM aTTeCcTaliid U CYUTaIOTCA
UMEIOIIUMH  aKaJIeMUYeCKyl0  3a/|0/DKeHHOCTb, KOTOPYK0 HeoOXOAWMO yCTpPaHUTb B
yCTaHOBJ/IeHHbIe Kadeapoil CPOKH.

[17151 IONTyYeHus1 UTOTOBOM OLIEHKHU «X0po1io» Ui «OTauuHO» o0ydarouuiics 0bs3aH:

- BBINOJIHUTSG ¥ 3aUTUTL 100% s1abopaTopHbIX paboT;
- Habpath He MeHee 16 GamoB (u3 30) 3a 3/€eKTPOHHOe TeCTUpOBaHWeE B cucTeme LMS
I'YAIL

[Ipy HeBbIONMHEHWH XOTSI ObI OZHOTO W3 JAHHBIX YCJIOBUM MaKCHMasbHasi HUTOTOBas
OLIeHKa, He3aBMCHUMO OT 0aslioB, MOJIyYeHHBIX Ha 3K3ameHe/nn¢depeHLpOBaHHOM 3auéTte, He
MOXKET MPEeBbILIATh «Y JOBIE€TBOPUTE/ILHOY.

OK3aMeHalMOHHBI OWIeT BK/IIOUaeT /Ba TEOPEeTHUeCKMX Bompoca (OLeHWBAOTCS
MakcuMyM B 10 6a/i/ioB KaXblii) ¥ OAHY 3ajauy (omeHHBaeTcs MakcumyM B 10 6asioB).
WtoroBasi oueHKa IO AUCLUIUIMHE (OPMHUPYETCS MyTéM CYMMHDOBaHHSI CEMECTPOBBIX M
9K3aMeHALIMOHHBIX 0a/loB € TIOC/IeAYIOIMM TIePeBOIOM B  aKaJeMUYeCcKyl —IIKaiy,
Tipe/iCTaB/IeHHY0 B Tabsuie 21:

Tabsmiia 21 — I11kasa mepeBo/ia UTOrOBOM CyMMBI 0a/I/IOB B OLIEHKY

WTororasi cymMma 6asiioB OreHka
85—-100 «OtnynHo» (5)
70 — 84 «Xopo1o» (4)
55—-69 «Y IOBJIETBOPUTEJILHOY (3)
MeHee 55 «HeynoBnerBoputenbHO» (2)




JIucT BHeceHUs ©3MeHeHUH B pabouyro MpOrpaMmy AWCIATUIAHBI

[ara BHeceHus
H3MeHeHU! U
JTOTIOJTHEHUIA.

IToamuck
BHECILIEro
W3MeHeHUs!

Copep>kaHrie U3MeHeHU U [IOTIOTHeHUI

[Harta u No
MIPOTOKOJIa
3acesiaHus

Kadepbl

[Tognuck
3aB.

Kadenpoit




