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1. EJIX OCBOEHUA JUCHUIIJINHBI

Llenbio ocBOCHMS AUCHUILTHHBI «DU3MKay SBISETCS CPOPMUPOBATH HAYYHOE MUPOBO33PEHHE
y CTyIeHTOB. Pa3BUTh CHOCOOHOCTH BBISBIISITH €CTECTBEHHOHAYYHYIO CYIIHOCTh mpoOiem. Hay4uts
HNPUMEHSTh COOTBETCTBYIOUIMI (DPU3MKO-MAaTEeMAaTUYeCKUil ammapaT Jjisi GOpMaM3alliid BO3HUKILIUX
3a/1a4, UX aHaJIM3a W BBIPAOOTKU pEIICHHs. DTO HEBO3MOXKHO 0Oe3 3HaHMs (DyHIaMEHTAIbHBIX
3aKOHOB (pU3MKH U 6€3 MPEACTaBICHHS O MOJETSIX U3y4aeMbIX B (PU3HKE.

3agauu:
- 3aJI0XHUTh (YHJIAMEHT 3HAHHWHA, KOTOPBIC CTYICHTBHI HCIIOJB3YIOT TIPU H3YYCHHUH
TEXHUYECKUX IUCHMIUIMH ((U3NYecKue Mpouecchl B HMHPOPMALMOHHOW O€30MacHOCTH
TEXHHYECKas 3aluTa HHPOPMAIIMHK , BEIYUCITUTEIbHAS TCXHUKA)
- JaTb BO3MOXXHOCTb 6y;[y1ueMy CHCI_II/IaJII/ICTy YCBaI/IBaTb HOBBIC IOOCTHXCHUSA HayKI/I nu
UCIIOJIb30BaTh UX B MOBCEIHEBHOM IpakTHKe. Takas 1eJIb MOXKET ObITh JIOCTHTHYTA TOJBKO
pY TIIyOOKOM M3yUYeHHUU 3aKOHOB (DPU3UKU.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

Hucnurnnuna «dusukay oTHOCUTCS K 00s13aTenbHBIM nuctuiuinaa biioka b1 ydyeOnoro miana.
Kypc ¢usuku sBnsieTcss HEOTHEMIIEMOW 4YacThiO MOATOTOBKH CIIELIMATINCTa IO HAMPaBICHUIO
«MudopmanonHas 6€30MacHOCTh »B BY3€.
DTO CBSI3aHO C TEM, YTO B MOJABISIONIEM OOJBIIMHCTBE NPUMEHEHUH 3aKOHOB MPUPOJIBI Ha
MIPAKTUKE MPU BBIMOJHEHUN SKCTIICPUMEHTOB Ha JCHCTBYIOMUX 00BEKTaX MO 33JJaHHBIM METOIMKAM
1 00pabOTKOM pe3yNbTaTOB ¢ MPUMEHEHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOIOTHH (pr3mka
WUTPaeT BAXKHYIO, @ UHOT/IA U LIEHTPAJIbHYIO POJIb.

JlJig ycnemHoro ocBoeHus Kypca oomel Gu3nku HeoOX0JUMbI, B IEPBYIO OYEPE/Ib, 3HAHUS U
YMEHHUS UX IPUMEHSATH 10 JUCIUILUIMHAM: MaTeMaThKa, nH(QOpMaTHKa.

3. IJTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUS MO JUCHUITJINHE
[Inanupyemble pe3ynbTaThl OOY4YeHHS 1O [AUCHUIUIMHE, COOTHECEHHBIE C IUJIAaHHPYEMbIMU
pesyabratamu ocBoeHust OITOIT (koMmeTeHIIMAMY U UHIAUKATOPAMH JTOCTHKEHUST KOMITETCHITH )

dopmMupyembie [Tnanupyemsble pe3yibTaThl O0YUYCHHUS 110 TUCIUILINHE, B HaumenoBanue
KOMIIETECHIIAH COOTBETCTBHH C MHIUKATOPOM JOCTIKEHHUS KOMIIETEHITUU OIICHOYHOTO CPEJICTBA
(xon, conepkanue WNuaukaTop MoCTHXKEeHHS Pesynprarer 00ydeHus mo
KOMIIETEHIINH) KOMIIETECHIIMU JTUCILUIIINHE
(x00, codepoicanue unoukamopa
OIIK-4 Cniocoben OIlK-4.1.1 3HaeT ocHoBomoJararIue | TecToBbie BONPOCH
MIPUMEHSTh MIPUHIINATIEI MEXaHUKH;
HEOOXONMBIE OIlK-4.1.2 3HaeT OCHOBOMOJIATraIOIINE
¢busnyeckue MIPUHIIUIIBI TEPMOAMHAMUKI
3aKOHBI U MOJICIIH Y MOJICKYJIIPHOH (PU3UKY;
JUTSL peLeHust 3a1a4 OIlK-4.1.3 3HaeT OCHOBHEIE
npodeccuoHaIbHO MTOJIOKEHUS DJIEKTPUIECTBA
H IesITeJIbHOCTH M MardeTu3Ma, OCHOBHEIE
MOJIOKEHHUS KOJICOaHU U
OITHUKH,
OIlIK-4.1.4 3HaeT OCHOBOMOJIATAIOIIHE
MIPUHIIMIIBI KBAHTOBOM
¢uzuKy,
OIlK-4.2.1 YMmeeT pemats 6a30BbIe
MIPUKJIaTHbIE PUZNIECKHE
3a7a4H;
JIeNIaTh BBIBOJBI U




(dbopMyIUpOBaTh X B BHJIE
oTYeTa O MPOJICTAHHON
HCCIIeI0BaTEILCKON paboTe;

OIIK-11 Crocoben
MIPOBOJIUTH
SKCIIEPUMEHTBI 110
3aJIaHHOM
METOIHKE U
00paboTKy nx
pe3yabTaTOB

OIlK-11.1.1

OIlK-11.1.2

OIlK-11.2.1

3HaeT TeOpETUUECKUE
OCHOBBI TEOPUU
MOrPENTHOCTEH;
3HaeT METOBI M PUHIIHITHI
MOCTAaHOBKHU
9KCTIEPUMEHTOB B (hH3HKE;
‘YMeeT npoBOIUTH

TecToBbIE BOIIPOCHI

(U3UYECKUIT SKCIICPUMEHT,
00pabaThIBaTh €ro
pe3yIbTaTHI,
Baageer meTogukon
[TIOCTAHOBKU U MPOBEIICHUS
(hu3mIecKoro
JKCIIEPUMEHTA;
Baageer meroaukon
aHanm3a u 00padoTKH
pe3yNbTaToB (PU3MUECKOTO
IKCIEPUMEHTA;

OIlK-11.3.1

OIlK-11.3.2

4. OPBEM U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKoCTh JUCHUILTUHBI cocTaBiisieT 12 3aueTHbIX eaunu, 432 yacoB

Temarnueckunii mJian
¢popma o0yueHust — ouHass

KonTakTHas pabora Dopmbl
00yJaronmxcs TEKYIIero
C IeJarort4yeCKuM KOHTPOJIA
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1 Beenenne. Ilpeamer Qusukm.
A peaver ¢ 1 (12| 4| 4 4 4
Kunemaruka
2 WHAMUKA  IIOCTYIATEILHOIO
A y 1 34| 4| 4 4 4
JIBHKCHUS
3 BpamarensHoe JBHKEHUE | 4 | o |, 4 4 4 PeiiTunr-
TBEPAOIO Teja KOHTpoJIb Nel

1 Pacnipenenenue o01ero 4rcia 4acoB, YKa3aHHBIX Ha MpakTudeckue 3aHsatus B Y11, ¢ yaerom yacos Ha KII/KP
2 JlaHHBIi TyHKT BKJIOYAETCMSA B pabOYyr0 NPOrpaMMy TOJBKO NpH (POPMHUPOBAHMH MPO(ECCHOHATBHBIX
KOMIICTECHIIHIA.




4 3aKoHBI COXpaHEHHUS.
DNEeMEHThI MEXaHUKH
JKHUIKOCTEH M ra3oB. DineMeHTsl | 1 | 7-8 | 4 4 4 4
CIELUAJIbHON TEOpUHU
OTHOCUTEJIBHOCTH
5 MonexyaspHO-KHHETHYECKas 0-
1 4 4 4 4
TEOpUsl UICAIBHOIO Ira3a. 10
6 DneMeHTHI KJIACCUYECKOM 11- Peiitunr-
1 4 4 4 4
CTaTUCTHKH. 12 KOHTPOJIE Ne2
7 PeanbHbIe Ta3BI 1 113;- 4 4 4 4
8 % -
DJIEeMEHTBI buznueckoit 1 15 4 4 4 4
KUHETUKHU 16
9
Tepeoe < gaqano 1 17- 4 4 4 4 Pelitunr-
TEPMOANHAMUKH. TOpOE 18 KOHTpOID No3
Ha4aJI0 TEPMOJAUHAMHUKH.
Bcero 3a 1 cemectp: 144 36 36 36 36 3ager
1 DNeMEHThI TEOpUHU 101
HanpsixeHHOCTB
ONIEKTPOCTATUYECKOTO 10N B | 1-2 4 4 4 4
BaKyyMe. [Torenunan
3JIEKTPOCTATUYECKOIO0 TIOJISI B
BaKYyyME.
2 DNEKTPUYECKOE oJie
TUDIIEKTPUKOB W TIPOBOAHWKOB. | 2 | 3-4 | 4 4 4 4
IToCTOSIHHBIN ANEKTPUUECKHUNA TOK.
3 MarautHoe MojJ€ B BaKyyMe M 5 5.6 4 4 4 4 PeiiTunr-
BEILECTBE. DJI. Mar. UHAYKIIMSL. KOHTpoJIb Nel
4 MexaHnueckue KoneOaHus. > | 78] 4 4 4 4
DJeKTpOMarHUTHbIC KoJeOaHHs.
) MexaHn4ecKHe BOJIHBI. 5 ]S-)(-) 4 4 4 4
6 Cucrema VYp-uuii Makcemna 11- PetiTunr-
2 4 4 4 4
ONeKTpOMarHUTHBIE BOJHBL. 12 KOHTpOJIb Ne2
7 PacmpocTpanenue cBera uepes 13-
TpaHUITy JIBYX cpen. | 2 14 4 4 4 4
WnTepdepennus cera.
8 Hudpakuusceera. llonspusanys 5 15- 4 4 4 4
CBETA. 16
9 Hucnepcus cBera. 17- PetiTunr-
2 18 4 4 4 4 KOHTPOJIb Ne3
Bcero 3a 2 cemectp: 144 36 36 36 36 3auer
1 OCHOBHBIE TOHSATHA KBAHTOBOH | 5 | 4 4 | g 8 8 1
OIITHKY U aTOMHOH (QU3HKH
2 DJeMeHTbI KBAHTOBON MEXaHUKH 3 |59l 8 8 8 5 Peiitunr-
KOHTpoJib Nel
3 OcHoBHbIE ~ TOHSATHA  (QU3HKH 3 10- 8 8 8 2
TBEPJIOTO Telia 12
4 OcHOBBI (PU3UKH ATOMHOTO SIIIpa 13- Pelitunr-
3 8 8 8 2
15 KOHTpOJIb Ne2
5 OCHOBBI (PUIBUKH DIEMEHTAPHBIX 16- PetiTuar-
3 4 4 4 2
JaCTHI] 18 KOHTPOJIb Ne3
Bcero 3a 3 cemecTp: 144 36 36 36 9 Dx3ameH(27)




Hannuwe B quctimmianae KIT/KP Her
HToro nmo nucuuIuinHe 3auer
432 108 | 108 108 81 3auer
Ok3amen(27)

Coz[epma}me JEeKIMOHHBIX 3aHATHI 10 U CHUILJINHE

Pa3nen 1. Mexanuka

Tema 1. Memoowl puzuueckozo ucciedo8arusl.

Ponb Qu3uku B pa3BUTHN TEXHUKU U BIUSHAC TEXHUKH HA Pa3BUTHE (QUBHUKH.

Tema 2. Césa3vb ¢huszuxu ¢ Opyeumu HayKamu.

Ycnexu coBpeMeHHOH (QU3UKH.

Tema 3. Mexanuueckoe 0sudicenue Kak npocmeuuias popma 0BUNCEHUSL MaAMepUul.

Cucrema otcueta. [Ipuniun orHocutensHoctu [anunes. [IpeobpazoBanue ["ammes. Paguyc-
BEKTOD.

Tema 4. Mamepuanvuas mouka (vacmuya). Tpaekmopus.

Panumyc kpuBu3Hbl Tpaekropuu. JluHelHas CKOpOCTh M JIMHEHMHOE  YCKOpEHHE.
[ToctynarenbHoE IBUKEHUE TBEPIOTO TENA.

Tema 5. Taneenyuanvroe u HOpMAIbLHOE YCKOpeEHuUe.

CBs13b MEX/y JIMHEHHBIMH U YTJIOBBIMU KUHEMATHYECKUMU BETUUMHAMMU.

Tema 6. 3axonwvt Hvromona.

IlepBbiii 3axkoH HpIOTOHa M NOHATHE WHEPUMAIBHOW CHCTEMBI OTCYeTa. BTOpoN 3akoH
HploTOHA ¥ TOHATHE CUJIBI, MACCHI H UMITYJIbCA. Y paBHEHUE ABUKCHHUS.

Tema 7. Heunepyuanvhvie cucmemuvl omcuema.

AOGCOTIOTHBIE U OTHOCUTENBHBIE CKOPOCTh M YCKOpeHue. Cuiibl HHEPIHU.

Tema 8. Cucmema mamepuanbHuIX MOYex.

LenTp nnepuuu ( ueHtp macc). Teopema o IBUKEHUH LIEHTPA UHEPIIUH.

Tema 9. [lonamue abcontomuno meepoozo meia.

MoMeHT uHepLuH Tena.

Tema 10. Momenm cunoi.

MowmeHT ummysnbca. OCHOBHOM 3aKOH AMHAMUKH BpalllaT€IbHOTIO JIB)KEHHS. YpaBHEHUE
BpalllaTeIbHOIO ABMKEHUS TBEPAOTO TeJIa OTHOCUTENIbHO HETIOABMXKHOM OCH.

Tema 11. Teopema LlImeunepa.

I'mpockonnueckuit 3¢ppext. CBOOOJHBIE OCH.

Tema 12. 3axon coxpanenus umnyivca u mpemuii 3akon Hotomona.

3aKOH COXpaHEHMsI MOMEHTa UMITYJIbCA.

Tema 13. Paboma u snepausi 8 MmexaHuxe.

DHeprus KUHETUYecKas ¥ MOTeHIaIbHAasI.

Tema 14. Céa3b medcoy nNOmeHyuanoHoul dHepauetl U CULoll.

ITonsiTHE CHUIIOBOTO MOJIS.

Tema 15. 3axon coxpaneHus MeXaHU4ecKol 3Hepeuu.

KoHcepBaTuBHbIE 1 HEKOHCEpBaTUBHbBIE CHIIbI. KOHCepBaTUBHAS U JUCCUNIATHBHAS CUCTEMBI.

Tema 16. 3a0auu mexanuxu sHcuokocmell u 2a3os.

VYpaBHeHue Diniepa. YpaBHEHNE HEPA3pbIBHOCTH. Y paBHEHNE bepHyum.

Tema 17. Cucmema ypasHenuii 2a300UHAMUKU.

Hupkynsauus ckopoctu. [loTeHnnansHoe U BUXpeBoe ABrkeHns. Teopema KyKOBCKOTO.

Tema 18. Jlamunapmwiii u mypoyi1eHmMHbIU PeHCUMbL MEHUeHUsL.

[IpuHIIMIT OTHOCHTENBHOCTH OWHINTENHA. Ponb ckopoctn cBeta. IlocTynmar mocTtosHCTBa
ckopoctu cBeta. [IpeobpazoBanus JlopeHua.

Tema 19. [Ipocmpancmeo u 8pems 8 cneyuanbHoUu meopuu OMHOCUMENTbHOCMU.

WuBapuaHThl mpeodpazoBaHusl.

Tema 20. Jlopenyoso cokpawjenue OIuHbl U 3aMedNleHUe BPeMeHU.
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PengruBucrckuit HUMITYJIBC. B3anMocBs3b Maccel 1 OHCpPIHUHU. CTOJIKHOBEHUE U pacnana 9aCTHII.
Hedext macc. Dueprus cBsizn. COOTHOIICHUE MEX Ty TIOJTHOM YHEpTrUel U UMITYJIbCOM YacTHII.

Paznen 2. OCHOBBI MOJIEKYJISIPHOM (PU3MKHM U TEPMOAUMHAMMUKH

Tema 1. [lonamue udeanvrozo 2asa.

MonekynsipHO-KUHETUYECKOE TOJIKOBAHHUE TeMIepaTyphl. MaKkpOCKONUYEeCKUe MapaMeTphl
CHUCTEMBI.

Tema 2. Buympennssn sHepeus udeaibHo2o 2asd.

Uucno creneHeil cBo001bl. 3aKOH paBHOPACIPEAEICHNS SHEPTUH.

Tema 3. /lasnenue eaza ¢ mouxu 3peHusi MOAEKYIAPHO-KUHEMUYECKOU Meopul.

OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU UICaTBHOTO Ta3a.

Tema 4. Ypasnenue cocmosnus udeanvbro2o 2aza (ypasnenue Knaneiipona - Menoeneesa).

JluHamMudeckue W CTATUCTHYECKHE 3aKOHOMEPHOCTH B (usuke. CTaTUCTHYECKHA METOJ
uccienoBanus cucteMsl. [loHsTHE O QYHKIMH pacipeiesieHusl.

Tema 5. @azosoe npocmpancmeo.

®da3zoBas TOUKa, Qa3oBas suelika. CTaTUCTHYECKOE YCPEAHEHHUE.

Tema 6. Pacnpeoenenue Makceenna.

Cpennuie CKOPOCTH MOJIEKYIL.

Tema 7. Pacnpedenenue bonvymana.

bapomerpuueckas popmya.

Tema 8. Cmamucmuxa Maxceenna-bonrvymana.

Pacnipenenenne I'n66ca.

Tema 9. Ypasnenue Ban-oep-Baanwca.

H30TepMBbl peabHbIX ra3o0B.

Tema 10. Memacmabunvhoe cocmosinue.

Kputnueckoe cocrosiHue.

Tema 11. Buympennss suepeus peanvHo2o 2asd.

Oddext xoynsa-Tomcona. CxxuxeHne ra3oB U MOJy4eHUE HU3KUX TeMIIepaTyp.

Tema 12. Xapaxmepucmuka #uoK020 COCMOAHUSL.

bivoxHUN TOPAIOK.

Tema 13. Ilosepxnocmuoe namsiceHue.

Cunpl, BO3HUKAIOIIME Ha KPUBOW TOBEPXHOCTH kuakocTH. @opmyna Jlamnaca. CMaunBaHue
U KalWUIIPHBIC SBIICHHMSL.

Tema 14. Ynpyeas u nnacmuueckasn oegpopmayus meepovix mei.

3akon [I'yka. Kpucramnmyeckas pemerka. JlanpHuil mopsiiok. MOHOKpHUCTAIB U
MOJUKPUCTAILIBL.

Tema 15. Da3zvl seujecmaa.

Hcnapenve u kouaeHcauus. [lnaBanue u kpuctamumszanus. PazoBble MEpexoIbl MEPBOTO U
BTOPOTO pOJIa.

Tema 16. Ilonamue cmoakHOBeHUAL.

Yrpyroe u Heynpyroe CTOJIKHOBEHHE.

Tema 17. Illpuyenvroe paccmosnue.

DddexkTuBHOE ceueHue paccessus. CpenHsst IuHa CBOOOIHOTO TIpodera.

Tema 18. Asenenue neperoca - oughghysus.

SIBnenune mepeHoca - TEIIONPOBOAHOCTD. SIBICHHE MEPEHOCA - BA3KOCTh.

Tema 19. OcHoenble mepmoOuHamuyecKue MNOHAMUA: GHYMPEHHA JHepeus, paboma,

menioma.

YpaBHEeHHe MepBOro Hayaia TePMOAMHAMUKH.

Tema 20. 3asucumocmos mennioemkocmu U0eaIbHoO20 2a3a om 6uda npoyecca.

PaGora, coBeprraemas razom mpu U30MpoIeccax.

Tema 21. Aouabamuueckuil npoyecc.
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Ob6patumbie u HeoOpaTtumble poriecchl. Kpyrosoit mponecc (tmkin). Lukn Kapuo u ero KITJ{
JUTSL UJ€ANIbHOTO Ta3a.

Tema 22. Ilpunyun Oeticmaus menyiogo2o 08ueameins u Xo100UIbHOU MAUUHDL.

OHTpomnusa. 3aKkoH Bo3pacTaHus SHTponuu. CTaTucTudeckuil Bec (TepMOAMHAMHMYECKas
BEPOSATHOCTBH). CTATUCTHUECKOE TOJIKOBAHUE BTOPOTO HaYaja TEPMOJANHAMUKHY.

Pa3znen 3. DiieKTpU4YeCTBO U MATHETH3M.

Tema 1. 3axon Kynoua.

HanpsbxkeHHOCTh  3yieKTpocTaThyeckoro mojs. [loHsTHE 3JIeKTPOCTATHYECKOTO  MOJIA.
Konnenmuu 01u3ko- U ganbHoAedcTBUA. [IpUHLIUI CYyTIepHO3UIMH SIEKTPUYECKUX MOJIEH.

Tema 2. [lomox nanpssiceHHOCMU.

Teopema ["aycca Asist 3JIeKTPOCTATUYECKOTO TOJISI B BAKYyMe.

Tema 3. [Ipumenenue meopemvl I aycca ons pacuema noneu.

Pabora cui anekTpocTaTuueckoro mnoiid. L{upKynsauus Hanps>KeHHOCTH 3JIEKTPOCTATUYECKOTO
OJIS.

Tema 4. Ilomenyuan.

Paznocts  morenmumanoB.  CBs3b  MEXAy ~ NOTCHIMAJIOM M HaIPSKEHHOCTHIO
AIEKTPOCTATUYECKOTO MOJISL.

Tema 5. Ce0b600HbLE U CBs13aHHbIE 3a4Ps0bL 8 Belyecmae.

Tunsl gusnexTpukoB. oHHAs, 3J€KTPOHHAS U OPUEHTAIMOHHAS MOJIIPU3aIUL.

Tema 6. llonsapuzoeannocme.

JusnexkTpudeckasi BOCHPUUMUYHUBOCTD BEIIECTBA U €€ 3aBUCUMOCTh OT TEMIIEPATYPHI.

Tema 7. Teopema I'aycca 0ns snekmpuyecko2o nois 6 OudieKmpuxe.

DnekTpuueckoe cmelleHue. JlusiaekTpuueckas MPOHUIAEMOCTh cpenbl. HampsikeHHOCTh
AIEKTPUYECKOTO TIOJIS B TUIJICKTPUKE.

Tema 8. I panuunsie ycnosus 071 31eKmMpU4eckKo20 nojs Ha spanuye pasoena ‘‘OudieKmpux —
oudiekmpux .

Pacnipenenenue 3apsioB B MPOBOJHHUKE. DJIEKTPOCTATUYECKOE IOJIE€ BHYTPH U CHAPYKHU
poBoAHMKA. ['paHNYHBIE YCIOBUS HA IPaHULIE * IPOBOJHUK — BAaKyyM’ .

Tema 9. DOnexmpoemkocmv yeOUHEHHO20 NPOBOOHUKA, CUCMEMbl NPOBOOHUKOB U
KOHOeHcamopa.

DOHeprus 3apsHKEHHBIX YEAMHEHHOTO MPOBOJHMKA, CUCTEMBI MIPOBOJHHMKOB U KOHAEHCATOpA.
DHeprus MEeKTpocTaTudeckoro mnojisi. O6beMHast IOTHOCTh SHEPTHUH DJIEKTPOCTATUIECKOTO TOJIS.

Tema 10. Xapakxmepucmuku 21eKmpuyecKo20 moxa u ycious e20 Cyuecmeosanusl.

Pa3nocTh moTeHIIMANIOB, JIEKTPOBIIKYIIIAS CHJIA, HATIPSIKEHUE.

Tema 11. Knaccuueckas s1eKmpoHHAsi meopus 3J1eKmponpo8OOHOCMU Memaulo8 U ee
Heod0CmamoyHoCmb.

BriBo 3akoHOB OMa u [xoyns — JIeHna u3 35eKTpOHHBIX MPEICTABICHUI.

Tema 12. Honuzayus monekyn u peKomMouHayus UOHOS.

Pabota nonusarmu. Y aapHasi HOHHA3AIIHS.

Tema 13. HecamocmosmenvHulll U camoCmosmenbHblll 2a308bie paspsiobl.

[Tonsitre o mnazme. CriocoOsl co3nanus mia3mbl. KBazunelTpaabHOCTh M1a3Mbl. JlebaeBckuit
pamuyc skpanupoBanus. [lnasmenHas gactora.

Tema 14. Huskomemnepamypuas niasma. MIJ[- npeobpaszosanue suepeuu.

BricokoTemmiepaTypHas rJia3ma. [TepcnexkTnBa OCYIIECTBIICHUS YIIPaBISIEMOTO
TEPMOSIAEPHOTO CUHTE3A.

Tema 15. 3axon Amnepa.

MarnutHas usaykuus. 3akoH buo u Capapa. Ilonsitue MmarnutHoro mnoss. I[lpuHnmn
CYTEPIIO3UITUN MAarHUTHBIX TIOJIEH.

Tema 16. Macnumnoe none npAMOIUHENHO20 U KPY208bIX NMOKOB.

[upkynsiiuss BEKTOpa MarHUTHOW WHAYKIMH. 3aKOH IIOJIHOTO TOKAa. MarnuTHoe Ioje
JUTMHHOTO COJIEHOMJA U TOPOU/Ia.
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Tema 17. Macnumnoe 63aumooelicmaue moko8 u eOUHUYa Cuibl moka — amnep.

HHBapHaHTHOCTh DJEKTPUYECKOro 3apsiia. BuxpeBoe mosie ABMXKyHlerocs —3apsia.
MarseTusm Kak pessiTUBUCTCKUN dPeEKT.

Tema 18. /]susicenue 3apsasiceHHbIX Yacmuy 8 21eKmpUYecKux U MazHUmHblx noJsx.

O dexr Xomna. [IpuHIMN AEHCTBUS YCKOPUTETEH 3apsHKEHHBIX YACTHILI.

Tema 19. Ilonamue macHumHno20 MOMEHMA amomd.

Mukpo- 1 MakpoTOKu. MosekyispHbele TOKM. MarHuTHas BOCIIPUMMYHUBOCTD BELIECTBA U €€
3aBHCUMOCTH OT TEMIIEpaTyphl.

Tema 20. 3axon noanoeo moka 0Jisk MAZHUMHOZ20 NOJISL 8 Beujecmae.

HanpspkeHHOCTh  MarHUTHOTO MoJyis. MarHuTHash MPOHULAEMOCTb cpefbl. MHIykuus
MarHMTHOTI'O TI0JIS1 B BEIIECTBE.

Tema 21. I panuunsvie ycio8us 05 MAZHUMHO20 NOJIAL HA epanuye pazoena 08yx cpeo.

Tunel maruetukoB. Kpusas HamaranuuBanus. Touka Kropu. /JomeHBI.

Tema 22. Onvim @apades.

Marnutheii norok. DJC unaykuuu. OCHOBHOM 3aKOH 3JIEKTPOMAarHUTHOM WMHIYKIIMH.
IIpaBuiio Jlenua.

Tema 23. Camounoykyus u 63auMouHOVKYUs.

NHAyKTUBHOCTh M B3aUMHAsl HHAYKTUBHOCTb. TOKHM pa3MbIKaHUs U 3aMbIKaHUSI.

Tema 24. Dnepeuss MazHUMHO20 NOJIAL.

O0beMHas MI0THOCTh SHEPTUU MArHUTHOTO TOJISL.

Pa3nen 4. Kosedanus u BoJHBI

Tema 1. C60600HbIe U 8bIHYIICOCHHbBLE KOLEOAHUSL.

["apMoHHYecKre MEXaHUYECKUE KOJEOaHUs M UX XapaKTEPUCTHUKH.

Tema 2. Dnepeus eapMOHUYECKUX MEXAHUYECKUX KONeOAHUI.

[ToHsiTve 0 TApMOHUYECKOM OCLIUILIATOPE.

Tema 3. Cnooicenue 00UHAK0B0 HANPABIIEHHBIX 2APMOHULECKUX KOIeOAHULL.

buenus.

Tema 4. Cnoocenue 83auMHO NEPREHOUKYIAPHBIX 2APMOHUYECKUX KOJIeOAHULL.

®urypsl JIuccaxy.

Tema 5. 3amyxarowue mexanuyeckue Ko1e0aAHUsL.

Yacrota, k03 PULIMeHT 3aTyXaHus, JJOTapUPMUUECKUN TEKPEMEHT 3aTyXaHUs MEXaHUIECKIX
KoJie0aHMil.

Tema 6. Boinyosicoennvie mexanuyeckue Ko1e0aHus.

AMIUIMTYAA U a3a NpyU BBIHYKJIEHHBIX MEXaHUUYECKUX KOJIeOaHUX.

Tema 7. Mexanuyeckuu pe3oHaHc.

PezonancHbie kpuBbie. COOTHOMIEHUST MEXKAY (pa3aMy BBIHYKIAIOUIEH CHIIBI i CKOPOCTH TIPH
MEXaHMYECKOM PE30HaHCE.

Tema 8. Mexanuzm obpasosanusi MexaHuyecKux 601 8 Ynpy2oti cpeoe.

[TpononpHBIE U TIONIEpEUHbIE BOJIHBI. BoHOBOE ypaBHEHME U €ro pelieHue. [ apMoHnyeckue
BOJIHBI M UX XapPaKTEPUCTUKH.

Tema 9. @azosas ckopocms u Oucnepcus 0JH.

BoHOBO MakeT U rpyInoBas CKOPOCTb.

Tema 10. Ilonamue o kocepenmuocmu.

UnTepdepennns BonH. CTOSUNE BOJTHBIL.

Tema 11. Konebamenvnwiii konmyp.

["apMOHHYECKHE AIIEKTPOMArHUTHBIE KOJIEOAHUS M UX XapaKTEPUCTUKH.

Tema 12. 3amyxarouwjue snekmpomacHumHule KOJ1eOaAHUSL.

Yacrota, k03 PpULIMEHT 3aTyXaHUs, JJOTapUPMUUECKUN TEKPEMEHT 3aTyXaHus
AIIEKTPOMArHUTHBIX KoseOaHui. JIoOpoTHOCTH K0oIeOaTenbHOro KOHTYpa.

Tema 13. Boinyscoennvle 31eKmpoMacHumuble Koaeoauus.

AwMIurTyAa U da3a BIHYKISHHBIX SJIEKTPOMATHUTHBIX KOJIEOaHHIH.
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Tema 14. Dapaodeesckas u MaKceen106CKaAs MPAKMOBKU ABNEHUSL INEKMPOMASHUMHOU
UHOYKYUU.

Tok cMmenieHusl.

Tema 15. dnexmpomazcrumnoe noe.

Cucrema ypaBHeHui MakcBeiia.

Tema 16. Bonnosoe ypasrenue 0.1 I1eKMpOMASHUMHO20 NOJISL U €20 peuleHue.

CkopocTh pacpoCTpaHEHMsI AJIEKTPOMAarHUTHBIX BOJIH B Cpeaax.

Tema 17. OcnosHvlie coticmea 31eKmMpoOMASHUMHBIX BOJIH.

OHeprus 1 MOTOK SHEPTHU IEKTPOMArHUTHBIX BOJIH. Bekrop IlolinTuHra. Mmynsc
3JIEKTPOMATHUTHOTO TOJI.

Pa3gen 5. OnTuka
Tema 1. Dnekmpomacnumnas npupooa ceema.

[Tpuaiun [roiirenca. 3aKoH OTpayKEHUS U IPEJIOMIICHHS. AOCOIIOTHBIN M OTHOCUTEIIbHBII

nokaszatenu npenomienus. IlonHoe BHyTpeHHee oTpakeHue. CBETOBOBI.
Tema 2. Kocepenmnocms u MOHOXPOMAMUYHOCHb CEEMOBBIX BOJIH.
Bpewms u yiMHa KOTEpEHTHOCTH.
Tema 3. Onmuueckas Onuna nymu.

Onrtuyeckas pa3HOCTh Xo/1a. Pacuer nHTephepeHIIMOHHOI KAPTUHBI OT IBYX KOTE€PEHTHBIX

HMCTOYHUKOB.
Tema 4. Ilonocwt pagnoii monwuHvl U pA6HO20 HAKIOHA.
Nznyuyenne BaBunosa - UepeHnkosa.

Tema 5. Muoeonyuesas unmepghepenyusi.
[Tonsitue o ronorpadumu.
Tema 6. Ilpunyun ['oticenca - Openens.

Merton 30 @penens. [Ipsmonunelinoe pacipocrpaneHue ceeta. Judpakuus Openens Ha

KPYTJIOM OTBEPCTHH U JTUCKE.
Tema 7. JJugppaxyus @payneoghpepa om 6eckoHeuHO OTUHHOU NPAMOU We.
Hudpaxmust @paynrodepa Ha 0THOMEPHON AU(PAKIIMOHHON pPELIeTKE.
Tema 8. Ecmecmeennwiii u noasapu308anHblil ceem.

[Monsipu3anwst mpu OTpaXSHUHU U TpeioMIIeHnH. 3akoH bproctepa.
Tema 9. Ionapusayus npu 080UHOM JY4enpenoMIeHUU.

OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIH Jyun. OnTuyeckas och kpuctaiia. [lomsipuzamonnsie

npu3Mbl. 3akoH Masroca.
Tema 10. Onmuueckas akmusHoCcmb eujecmsa.
O dexr Dapanest.
Tema 11. 3ampyonenus 6 snekmpomacHumuou meopuu Makceenna.
HopmanbHas u anomanbHas Aucriepcui. MeToabl HaOMI0AeHUS AUCTIEPCUH.
Tema 12. Dnexmponnas meopusi oucnepcuu ceemad.
[Tornomenue cBeta. L{BeTa Ten u CEKTp MOTIOMICHHUS.

Coaepxanue 1a00paTOPHBIX 3aHATHI 110 AUCHMILIHHE

Pasnen 1. Mexanuka
Tema 1. Jlunamuka nocmynamenbHo2o 08UNCeHUs
Pabora ¢ ycTaHOBKOH, pacdeT XapakTepUCTHK
Tema 2. Bpawamenvroe 0sudicerue meepoo2o meida.
Pabora ¢ ycTaHOBKOH, pacdeT XapakTepUCTHK

Pa3nes 2. Mogeky/asipHasi pu3uKa.
Tema 1. Teopus uoeanvroco easa.
Pabora co cmecsaMu 1 crutaBaMu. AHAJIM3 MOJTyYEHHbIX 3HAUCHUH.
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Tema 2. Dnemenmol usuueckoli KUHemuKu

PaboTa co cmecsimu 1 criiaBamMu. AHAJIU3 TTOJTYYCHHBIX 3HAYCHHM.
Tema 3. Ilepsoe u emopoe nauanro mepmoOuUHamMuKu

Pabora co cmecsiMu U criiaBaMu. AHAINU3 MOJTYYEHHBIX 3HAYECHUH.

Paznesa 3. DiekTpudecTBo
Tema 1. J[usnekmpuru u npo8oOHUKU
Pacuer ausnexTpruyeckoi MPOHUIIAEMOCTH TeJl Pa3IUYHON (U3NYECKON TPUPO/IBL.
Tema 2. Ypaenenus Makceenna.
CocraBrieHue U pelieHre ypaBHEHUH UCXO0/I U3 TIOJYUYEHHbBIX 3HAYCHHUI HA YCTaHOBKE.

Paznen 4. Kosedanusi ¥ BOJIHEIL.
Tema 1. Konebanus pazniuunvlx uoos.
M3mepuTh Ha YCTAaHOBKE U HAPUCOBATh pa3invHbIe KosieOanus. HalTu Bce XapaKTepUCTHKH

Tema 2. Kocepenmrnocme.

Pabora ¢ ycTaHOBKOH, pacueT XapakTepUCTHK
Tema 3. DnexmpomazHummusvie KoneoOaHUs
Pabora ¢ ycTaHOBKOH, pacueT XapakTepUCTHK

Paspnen S. Onruka
Tema 1. /lucnepcus ceema.
Pabora ¢ ycranoBkoil. PacueT xapakTepucTuk.
Tema 2. Onmuueckas akmueHoCmy 6eujecmsa.
Pacuer akTMBHOCTH BeIlIECTB pa3IMuHON PU3NUECKON TPUPOJIBI.
Tema 3. Teopus Makceenna.
IIpoBeneHue ONBITOB, KOTOPBIE HATJIAAHO JAIOT IIOATBEPKICHUE TeOpUU Makcsenia.

OO6Hapy>xeHue 3aTpyJHEHHIH.

Coaep:xanue NpakTHYeCKUX 3aAHATHI 10 JUCHUIIIIHHE

Pa3zngen 1. Mexanuka

Tema 1. JJunamuxa nocmynamenbHO20 OBUNCEHUSL

Peuienue 3a1a4 o 1aHHOU TEME.

1) CobGcrBeHHast (hYHKITHS, OMMCHIBAIOIIAS OCHOBHOE COCTOSIHUE DJICKTPOHA B aTOME
Bojopoaa, umeet Bug d(r)=Ce-r/a, rae (6opoBckuii paguyc). Onpenenurs pacCTOSHUE T,
Ha KOTOPOM BEPOSTHOCTH HAXOXKJIEHHUS AIEKTPOHA MaKCUMAJIbHA.

2) AtoM BOJOpO/Ia HAXOIUTCS B OCHOBHOM cocTosiHMU. COOCTBEHHAsT BOJHOBAsK (QYHKIIHSA,
OTIMCBIBAIONIAS COCTOSTHUE JIEKTPOHA B aTrome, umeeT Buj y(r)=Ce-r/a, roe C —
HEKOTOpas NocTosiHHAast. HaliTu u3 ycnoBrs HOpMUPOBKH MOCTOSIHHYIO C.

3) DIeKTpOH HaXOIUTCS B MOTCHIIHAILHOM SIIUKE MUPUHOH 1. B Kakux Toukax B MHTEpBae
(0 <x <1)mmOTHOCTH BEPOATHOCTH HAXOKJIECHHSI AJIEKTPOHA HA TIEPBOM U BTOPOM
HYHEPTreTUYECKUX YPOBHIX OJMHAKOBA? BBIUMCIUTH TNIOTHOCTD BEPOSITHOCTHU IS STUX
ToueK. Perienne nosicHUTh rpaduyecku.

Tema 2. Bpawamenvroe 0sudicerue meepoo2o meida.

Pemenue 3amay o 1aHHOM TEME.

1) CoOcTBeHHas PYHKIHS, OMMUCHIBAIOIIAS COCTOSHIE YaCTHIIBI B TOTEHIIMATBHOM SIIIHUKE,
uMeeT BuJ Mcnonb3ys yciioBUs HOPMUPOBKH, ONPEEIUTh MOCTOSIHHYIO C

2) YacTuia B MOTEHIMAIBHOM SIIMKE HAXOJUTCS B OCHOBHOM cocTosiHuu. KakoBa
BEpOATHOCT, W HaXO0KJIEHUS YaCTHIIBL: 1) B cpeiHel TpeTH sIuKa; 2) B KpaliHel TpeTH
SIIAKa?



11

3) Berunciuth paguyc nepBoit opouTs aroMa Boiopojaa (0OpOBCKHI paguyc) U CKOPOCTh
3JICKTPOHA Ha TON OpOuTE

Pazgea 2. MousiekyisipHas pusuka.

Tema 1. Teopusi udeanvrozo easa.

Penrenue 3a1a4 o 1aHHOU TEME.

1) Omnpenenuts JUIMHY BOJIHBI L, COOTBETCTBYIOIIYIO TPETHEH CIIEKTPAILHOW JINHUK B CEPUH
banbmepa

2) Berauciuth 110 Teopun bopa paxuyc r2 BTopoii craliiOHapHON OPOHUTHI B CKOPOCTH V2
3JIEKTPOHA Ha 3TOM OpOUTE /Ui aTOMa BOJIOpO/Ia

Tema 2. Dnemenmol usuueckoli KUHemuKu

Pentenue 3a1a4 1o JaHHOU TEME.

1) Beruuciure paauychl BTOPOH U TpeThel OpOUT B aTOMe BOJIopoa 1o Teopuu bopa.

2) Haiitn HanMeHbIIY 0 Amin ¥ HAUOOJIBIIYIO AMaXx JUIMHBI BOJIH CICKTPAIbHBIX JTHHUN
BOJIOPOZIa B BUUMOM 00JIaCTH CIIEKTpa.

Tema 3. Ilepsoe u smopoe Hauanio mepmoOUHaAMUKU

Pemenne 3aa4 no naHHOM TEME.

1) Tlorok sHepruu e, U3aydaeMblii K3 CMOTPOBOT'O OKOIIIKA IJIABH/IBHOM meuu, paBeH 34 BT.
Ornpenenuts Temneparypy T medu, eci 1miomaas oTBepetus S = 6 cm2.

2) JlnameTp BOJIb(PaMOBOI CITUPAITH B dJICKTpHUecKoii tammouke d = 0,3 MM, 1inHa
crmpanu 1 =5 cm. [Ipu BKITIOYeHUH JaMITouky B ceTh Hanpsbkennem U = 127 B uepes
namnouky tedet Tok [ = 0,31 A. Haiitu remneparypy T cnupanu. Cuurars, 4To 1o
YCTAHOBJIEHUU PaBHOBECHSI BCE BBIIEISIONIEECS B HUTH TEIUIO TEPSIETCS B PE3ysbTaTe
u3ny4yeHus. OTHOILICHHE YHEPTeTUYECKIX CBETUMOCTEH Bosib(Ppama 1 aOCOTIOTHO YEPHOTO
Tena ajsl JaHHou Temneparypsl k =0,31.

3) Temmneparypa Bepxuux ciaoe Counnia pasaa 5,3 kK. Cunras CoiHIIe YepHBIM TEJIOM,
ONPENICINTh JUTMHY BOJIHBI Lm , KOTOpO# COOTBETCTBYET MaKCUMalIbHAas CIIEKTpaJIbHAs
IUIOTHOCTh HEPTreTHYECKON CBETUMOCTHU

Pa3nen 3. DunekTpudecTBo

Tema 1. J[usnexkmpuxu u npo8oOHUKU

Pemenue 3aga4 1o 1aHHOM TEME.

1) Ha kaxyo JUIMHY BOJIHBI IPUXOAUTCS MAKCUMYM CHIEKTPATIBHOM TUIOTHOCTH
HHEPreTHYECKON CBETUMOCTH abCOIIOTHO YEpHOTO Tela, uMmeromiero temneparypy 37° C.

2) W3onupoBaHHasi METAUTMYECKAs IUTACTUHKA OCBEIIACTCS CBETOM C JUTMHOM BOJTHBI 450 HM.
PaboTa BbIX0/a 251eKTPOHOB U3 MeTaiia 2 5B. /o kakoro noreHuuana 3apsaurcs
TUTACTHHKA TIPY HETIPEPHIBHOM JICHCTBHUHU CBETa?

3) TepmanueBbiii 00paser HarpeBatoT ot 0 10 17 °C. [IpuHuMas IHPHHY 3aMPEIIeHHO 30HBI
kpemuust 0.72 3B, onpenenuTs, BO CKOJIBKO pa3 BO3PACTET €0 yJIeNbHas IPOBOIUMOCTb.

Tema 2. Ypaenenus Makceenna.

Pemrenue 3amad no 1aHHou TEME.

1) B uuctslit KpeMHUiT BBeeHa HebobInas npuMechk 6opa. [Tonb3ysich [lepuoanueckoit
cucremoit J{. 1. MenneneeBa, onpeaenuTs U 00bSICHUTH TUI IPOBOAUMOCTH IPUMECHOTO
KpEMHUS

2) B uucThIi repMaHuii BBeleHa HEOObIIAs MPUMeCh MbIibsika. [lons3ysce [lepuoauyeckoit
cucremoit anemenToB J[. V1. MenneneeBa, onpeaenuTb U 0ObSICHUTh TUIT IIPOBOJAUMOCTH
MIPUMECHOTO T€PMaHMs

Pasznea 4. KosieOanus U BOJIHBI.
Tema 1. Konebanus paznuunvlx Uo0s.
Penrenne 3a1a4 1o JaHHOU TEME.
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1) Tlome3ysichk nepuoanyeckoii cucteMon anementoB JI.1. MeHneneeBa, onpenenure 9ucio
MIPOTOHOB U YKMCIIO HEUTPOHOB B Apax aToMOB (propa, aproHa, 6poma, 1e3us 1 30J0Ta

2) BbIYHCINTE MOMEHT UMITYJIbCA OPOUTAIBHOTO JIBUKEHHUS 3JICKTPOHA, HAXOISILETr0Cs B
TOME: S-COCTOSTHHH, P-COCTOSTHHUH.

Tema 2. Kocepenmuocme.

Penrenue 3a1a4 o 1aHHOU TEME.

1) Ompenenuts JUIMHY BOJHBI A, COOTBETCTBYIOLIYIO TPEThEH CIIEKTPAIBLHOM JIMHUU B CEPUH
bansmepa.

2) Kakyro yCKOpSIIOIIYIO pa3HOCTh MOTeHIHanoB U J0JKEeH MPOMTH 3JIEKTPOH, YTOOBI AJIHHA
BOJIHBI Jie bpoiins A 6buta pasua 0,1 HM?

Tema 3. DnexmpomacHumuule Ko1eOAHUA

Pewienue 3a1a4 no naHHoOU TEME.

1) Yacrtuiia HaXOJUTCS B OTCHIIMATIBHOM siMe. HaliTH OTHOIIIEHHE Pa3HOCTH COCEHUX
sHepreTyeckux ypoBHeid AE=En+1—En k sueprun En 4acTuiisl B Tpex ciyyasx: 1) n=3;
2) n=10; 3) n — infinity. [ToscHUTb TTOJTyYCHHBIC PE3YJIbTATHI.

Pa3zgen 5. Onruka

Tema 1. JJucnepcus ceema.

Pemenne 3amay 1o 1aHHOU TEME.

1) AToM BOAOpPO/Ia HAXOAUTCS B OCHOBHOM COCTOsIHHU. Borunciuts: 1) Bepostaocts W1
TOT0, YTO JIEKTPOH HAXOIUTCSI BHYTpU 00J1aCcTH, OrpaHUUYEHHOU cdepoil paanyca, paBHOTO
O6opoBckoMy paauycy a; 2) BepositHocte W2 TOT0, 4TO 3JIEKTPOH HaXOJIUTCSI BHE ATOU
obuactu; 3) OtHorenue BepositHocteit W2/W'1. BoiHOBYO GYHKIMIO CUUTATH
usBectHOiL. Y(r)=1Vmal3e-ra

2) Tlonw3ysick Teopueii bopa, onpeaenuTh YUCIOBBIC 3HAUCHHUS TIOCTOSIHHOM Puidepra.

Tema 2. Onmuueckas akmueHoCmy eujecmaa.

Pewenne 3aa4 no nanHOM TEME.

1) Tlpu xaKoii CKOPOCTH U 3JIEKTPOHA €ro JAeOpoiiieBCKast IJTHHA BOJIHBI Oy et paBHa: a) 500
HM; 0) 0,1 HM;

2) DIEKTPOH B aTOME BOJOPO/Ia OMUCBAETCSI B OCHOBHOM COCTOSTHUH BOJTHOBOW (YyHKIIHEH
Y(r)=Ae—ra. Onpenenuts OTHOLICHUE BeposiTHOCTEH W 1/W 2 nipeObiBaHMs 3JIEKTPOHA B
chepuueckux cnosx tomuaoi Ar=0,01a u paguycamu r1=0,5a u r2=1,5a

Tema 3. Teopusa Maxkceenna.

Pemenue 3amad no 1aHHoOu TEME.

1) DnexTpoHY B MOTEHIHAIBHOM SMe IIMPUHO# | OTBeUaeT BOJHOBOE uKcio k=mnl
Hcnonb3ys cBsi3b 3Hepruu E 31eKTpoHa ¢ BOJTHOBBIM YMCIIOM K, MOTY4YUTh BbIpaXKeHHUE IS
COOCTBEHHBIX 3HUEeHUH 3Hepruu En.

2) MoOHOXpOMAaTHYECKOE U3ITyUeHHUE C JUTMHOMN BOJTHBI A=500 HM MajaeT HOPMAaIbHO Ha
IJIOCKYIO 3€PKaIbHYIO MIOBEPXHOCTh U AaBUT Ha Hee ¢ criiol F=10uH. Onpenenuts uncio
N1¢oTOHOB, €KXECEKyH/IHO MMaJA0IINX Ha 3TY IOBEPXHOCTD.

3) OmnpenenuTh AIMHY BOJHBI YIBTPa(UOICTOBOTO H3ITYYCHHS, TaIa0IIEro Ha MOBEPXHOCTh
HEKOTOPOTo MeTaJuia, P MaKCUMAIIbHOU CKOPOCTH (POTOINEKTpOoHO YMax, paBHOi 10
Mw/c. PaGoToii BbIXo/a 3JIEKTPOHOB U3 METaJlIa MPeHEeOpeyb.

5. OEHOYHBIE CPEJCTBA JJI51 TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEKYTOYHOI ATTECTALIUU IO UTOTAM OCBOEHMS JUCHUTIJIMHBI
U YYEBHO-METO/IMYECKOE OBECHEYEHUE CAMOCTOSITEJIbHOI PABOTBI
CTYJEHTOB

5.1. Tekyuiuii KOHTPOJIb yCIIeBaeMOCTH
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_ 1 cemecmp:
PEUTUHI-KOHTPOJIb Nel

KunemaTnka u JTHHAMHKA KJIACCHYECKOH MEeXaHUKU

Bapuanm 1
1. Yactuma Maccol M  ABUIXKETCA
3aMEJICHHO I0 OKPYXXKHOCTH C IICHTPOM B

Touke O. Yka3aTb Ha pUCYHKE HaIlpB-JICHUS

w

BEKTOPOB YIJIOBOM CKOPOCTH , MOMEHTa

Touku O,
Ha OChb Z

HUMITYJIbCa 0 OTHOCHUTECIIBHO
MNpOCKIHUKO MOMCHTA HMITYJIb-Ca

L, ,LHOPMQJIIBHOE N , TAH-TEHUMAJIBHOE Wr

U TIOJTHOE YCKOPEHHUE.

z

m

2. UTo Ha3bIBACTCSI MOMEHTOM HHEPIIMH
Tena?

3. Yro Ha3bIBa€TCS MOMEHTOM CHIIBI?
VYka3aTh Ha PHCYHKE HAlpaB-JICHHE BEKTOPA
MOMEHTA CUJIBI OTHO-CUTENLHO TOUKH O.

P

F

4. TloTeHuuangHas DSHEPrUs YacCTUIBI
OIIMCHIBACTCS BBIPAKEHIEM

Ep=2x-3x2. Tlpy KakoM 3HAUeHHH X
gacTuIa OyJeT HaXOAUTHCS B PABHOBECHH?

5. ChopmynupoBath 3aKOH COXpa-HEHHS
uMITysibca. [IpM KakWx YCIOBUSAX peallbHO
BBIIOJIHSIETCS 3TOT 3aKOH Ha 3emiie?

6. HanucaTte ypaBHeHHE JBU)KE-HUS IS
Tejla MacCcoil M B TIOJIE€ CHJIBI TSDKECTH 3€MITH

Bapuanm 2
1. OnHOpoaHBI AMCK Bpallaercs ¢
3aMEeIJICHUEM BOKpPYI OCH, MpOXOJs- UIel
yepe3 ILEHTp JUCKAa IMepIeH-AUKYJISPHO
IUIOCKOCTM JAMCKAa. YKa3aTb Ha PpUCYHKE
HaIpaBJIEHUS BEKTOPOB YIJIOBOH CKOPOCTH

@l

, MOMCHTa HM-IIyJibCa 0 , YIUIOBOIoO

yckopernsi €0 | pe- 3y/IbTHPYIOIIEro MOMEHTA

cuibl Vo
‘——

2. ChopmynupoBaTh TeopemMy
[ITeinepa.

3. Uro  Ha3pBaeTcsi  MOMEHTOM
uMmiyiabca? Ykazarb Ha  pUCYHKE  Hall-
paBJI€HHE BEKTOpa MOMEHTa  HMIIYJbCa
OTHOCHUTENIbHO TOukH O.

Op

4, HOTCHI_II/IaJ'Hi.HaSI OHEPTrusd YaCTUILIbL
OITMChIBACTCA BI)IPQKGHI/IGM

Ep=3x*-12x. Tlpu KakoM 3HAYeHHH X
YCKOpPEHHUE YacTHUIlbl OyJIeT paBHO HYJIIO?

3. CdhopmynupoBathb 3aKOH
COXpaHEHHs MeXaHW4yecKou »sHepruu. Ilpm
KAaKUX YCJOBMSIX PEAJIbHO BBIMOJIHAETCS ITOT
3aKOH Ha 3emue?

6. Hanncate ypaBHEHHE IBUXKE-HUS AJIS
TeJIa Maccor M, Ha KOTOPOE IEUCTBYET TOJIBKO



(cusoif COpOTUBIICHUS TPEHEOPEUB ).

7.

CKOpPOCTH IIPELIECCUU T'MpPOCKOIa [, ecnu
U3BECTHO HAIIPaBJICHUE YIJIOBOM CKOPOCTH

VYKakure HalpaBlI€HUE YIJIOBOU

rupockora @ .

mg
LI/ BABICUMOCTD MMOTEHIINAIBHOMI

SHEpTMM  OT KOOPJAMHATHI IIPUBEJICHA Ha
pucynke. Hapucyiite rpadux kauecT-BeHHOU
3aBUCUMOCTH CHJIBI ITOJISI OT KOOPJIMHATHI.

E
[Tapaboia
X
9. Kakue TmONOKEHUS ~CIECIYIOLIETO
YTBEPIKICHHUSI CTIPaBEITUBBI? MomeHT

HMITyJIbCa TeJla OTHOCUTENIBHO OCHU 3aBUCHT:
a) OT Macchl Tena;

0) OT MOMEHTA CUJIBI;

B) OT MOJIOKEHUS OCH;

T') OT YIJIOBOM CKOPOCTH Tea.

14

Chjia COIIPOTUB-JICHUA,
CKOpOCTH.
7.

ckopoctn rupockoma @ | ecim  wm3BecTHO
HAaIIPaBJICHUE YTJIOBOW CKOPOCTH IPELECCHU

IIPONOPLUOHANIbHAS

VYkaxkuTe HampaplieHUE YTIOBOM

rupockomna “ [,

mg

VL0424 044

8. 3aBUCHUMOCTh CHJIBI IOT¢H-IIUAIBHOTO
MOJIsI OT KOOPJAMHATHI IIPUBEICHY I THKE.
Hapucyiite rpaduk Ka4eCTBEHHOMN
3aBUCUMOCTH IOTCHIIMAIBHOW JHEPruud OT
KOOPJIMHATEHI.

F
X
9. Kakue IYHKTBl  CJIETYOLIEIO
YTBEPKICHUS CIIPaBEINBBI? MowmeHT

WHEPIUH Tella OTHOCHTEIBHO OCH BPALICHUS
3aBUCHT:

a) OT MOJIOKEHHSI OCH BPALLEHUS;

0) OT MOMEHTA CHJIBI;

B) OT Macchl Tela;

I') OT YIJIOBOI'O YCKOPEHUS Tea.



10. YenoBek CTOMT Ha Bpa-ILAOIIEUC
ckaMbe JKYKOBCKOTO cO CTEpKHEM B pyKax,
pAacCIIONIOKEHHBIM  TOPU30HTAIBHO. Ecimun
CTepXEHb  IMO-BEPHYTh B  BEPTHUKAJIbHOE
MIOJIOKEHHE, TO:

a) YMEHBIIUTCS MOMEHT HHEpPLUU CHCTEMbI
OTHOCHUTEIIBHO OCH BpAIllCHHS,

0)YMEHBIIIUTCS YTIIOBasi CKOPOCTh;

B) MOMEHT UMITYJIbCa CUCTEMbI OTHOCHUTEIHHO
OCHU BpallleHUs HE U3MEHUTCS;
T')yMEHBIIATCS KUHETHYECKas
CUCTEMBI.

Br10paTh paBUIILHBIC YTBEPKACHHUS.

SHEprus
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10. B kakux cucremMax OTCYeTa
JIEUCTBYIOT IIEHTPOOEXKHAs CuUjla W CHIIa
Kopuonuca? Kak onu HanpasneHb1?

PEUTHUHI'-KOHTPOJIb Ne2
MoJieKy/JIsIpHO-KHHETHYEeCKasi TEOPUs H1eaTbHOr0 raza
1 3JIEMEHTBI KJIACCHYECKON CTATHKH

Bapuanm 1

1. 3anucate U cPopMyIHUPOBATH
OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-
KUHETHUYECKOW TEOPUHU UJI€AIBHOTO ra3a.

2. KakoB cMbIcn pyHKIMU pac-
npeaeaeHus ?

3. Harucatp popmMyiry cTaTHCTHYECKOTO
yCpeHeHUs..

4. HanucaTh BelpakeHue i pyHKIUN
pacnpenenenust Makcgemia F([). B uem ee
cMbICH?

5. Jlan rpaduk pyHKIMH
pacnpenenenust Makcsesuia F([) as
Temneparypsl rasa 71. HapucoBats rpaduk
F([1) myst TemmepaTypbl TOTO e Tas3a
To<Ts.

F(v)

T

L

6. 3anucath ¥ pacKpbITh CMBICI
pacnpenenenus bonbimana.

7. HapucoBatb rpadguku 3aBUCUMOCTH
nasneHust oT BeICOTBI P(N) miist T1 u T2, (T2<T1)
corjacHo OapoMeTpuueckoi popmyie.

8. Teno nepexoauT u3 cocTosiHus 1 B
COCTOSIHME 3 OJIMH pa3 MOCPEICTBOM Ipoliecca
1-2-3, a npyroii pa3 1-4-3.

Bapuanm 2
1. Yto Ha3bIBAETCS YUCIIOM CTEIEHEN
¢BOOOIBI MEXAHUYECKON CUCTEMBI?

2. KakoB CMBICIT YCIOBUSI HOPMHUPOBKH
(GYHKIHMH pactipeaesiCHus ?

3. BbIpa3uTh BEpOSTHOCTH Yepe3
(bYHKLHIO pacipeaesieHus..

4. KakoB cMbIci HanOoJiee BEepOsSTHOU
ckopoctu? Hanucares ¢popmymy [IB.

5. Jlan rpaduk GYHKIIUH pactpeaeeH st
Makcsemta F([]) mist rasa ¢ maccoi
MoJIeKyJibl Ta3a My . Hapucosats rpaduk F([)
JUIS Ta3a C MacCoM MOJIEKYJIbI raza Mz < my.

F(v)

L

6. 3anucath U pacKpbITh CMBICI
0apomMeTpu4ecKoi (POPMYJIBL.

7. HapucoBaTth 1Ba rpaduxa
3aBUCHMOCTH KOHIIGHTPAIIUU MOJICKYJI OT
MOTCHIUATBLHOM SHEPTUH B TIOJIE CHJI TSDKECTH
nust 1Byx Temmeparyp Tiu T2, (Ti<To)
COTJIacHO pacupezaeneHuro bonpmMana.

8. Teno nepexoauT u3 cocTosiHus 1 B
COCTOSIHUE 3 OJIH pa3 MOCPEACTBOM IpoIiecca
1-2-3, a apyroii pa3 1-4-3.



B xakoM npouecce n3MEHEHUE BHYTPEHHEN
sHeprum Oonbire? ['a3 naeanbHBIN.

P 2 3

—_—
o
L
1 4
! \%

9. UeMy paBHO YHUCIIO CTETIEHEH CBOOOIBI
11 MoJiekyJibl CO2 ¢ y4eToM Kosie0aTeIbHOTO
JBUKEHUS MOJIEKY?

10. B aByXx cocyax nmpu KOMHaTHOM
TeMIiepaType xpanurcs no 1 moio raza. B
MIEPBOM COCYJ€ a3 COCTOUT U3 OJJHOATOMHBIX
MOJIEKYJI, @ BO BTOPOM U3 JIByXaTOMHBIX.
KakoBo oTHOIIIEHHE BHYTPEHHUX SHEPIUI
stux razoB Ui/U,?
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B xakom mponecce n3MeHEHUE BHYTPEHHEN
sHeprun Oosbie? ['a3 naeanbHBIN.

T 1 4

<& )
D

2 3
' V
9. [Ipu kakux NaBJICHUSIX U
TEeMIIepaTypax ra3 MOXHO CUUTATh
UJeanbHBIM?

10. B aByX cocyax nmpu KOMHaTHOM
TeMIiepatype xpanurcs no 1 Moo raza. B
MIEPBOM COCYZE ra3 COCTOMUT U3 OJHOATOMHBIX
MOJIEKYJI, @ BO BTOPOM - M3 TPEXaTOMHBIX.
KakoBo oTHOIIEHHE MOJIIPHBIX
TEIJIOEMKOCTEHN 3TUX ra30B MPH NOCTOSHHOM
o0Bveme?

PEUTUHI-KOHTPOJIb Ne3
DJIEKTPOCTATHKA U MOCTOSTHHBIN TOK

Bapuanm 1

1. ChopmynupoBats Teopemy ['aycca
JUISL BIEKTPOCTATUYECKOTO TOJISl B BAKyyMe.

2. HanucaTh rpaHUYHBIC YCIOBUS IS
HOPMAaJIbHBIX cocTaBisronux En u Dn
BEKTOPOB HAIPSKEHHOCTH U 3JIEKTPUUECKOTO
CMEILIEHUs Ha TPaHUIle pa3/ena AByX
JUDJIEKTPUKOB.

3. B 4€M CcMBICII 2JIEKTPOCTATUYECKOM
3aIATHI?

4. Yemy paBeH MOTEHLHAI B IEHTPE
3apsKeHHOTO KoJiblia? OOBSCHUT.

5. Ilonas 3apspkeHHas cdepa OKpyKeHa
cepuuecKUMH CIOSIMHU JAUIIEKTPUKOB.

&)

Bapuanm 2
1. ChopmynupoBats Teopemy ['aycca
JUISL 3JIEKTPUUYECKOTO TIOJIS B IUAJIEKTPUKE.

2. Hamucats I'paHUYHBIC YCIIOBUA IJIA

TaHT'CHLIHAJBbHBIX COCTAaBJIAIOINX Et n De

BCKTOPOB HaHpiDKéHHOCTI/I H DJICKTPHUYICCKOIO
CMEIICHHS Ha TPAHUIIE pa3jielia IByX
JUDJICKTPHUKOB.
3. Hanucath BhIpaskeHUS IS
TUIOTHOCTH YHEPTUH JICKTPHUECKOTO TIOJIS.
4. Yemy paBHA HANPsHKEHHOCTH B IIEHTPE
3apsHKEHHOTO KOJIblia?

‘Q

5. Ilonas 3apspkeHHas cdepa OKpyKeHa
chepruyecKUMHU CIIOSIMU AUIIEKTPUKOB.

.

=1

€

)

g€=2

S
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[TocTpouTh 3aBUCUMOCTH MOJTYJIS
HaMPsHKCHHOCTH OT paauyca: E(r).
6. PackpbITh (pM3NYECKUA CMBICIT
JMAJIEKTPUIECKON TIPOHUIIAEMOCTH CPEJIBL.

7. PacKpbITh MOHSTHE
ANIEKTPOIBIIKYIIEH CHIIBI HICTOYHUKA TOKA
8. Chopmynuposars 1-it 3akon  Kupxrod

9. 3anucath 3akoH Oma B
muddepeHnmransHoMl hopme.

10. PackphITh CyTh KJIaCCUYECKOM
AJIEKTPOHHOU TEOPHUH IEKTPOIPOBOTUMOCTH
METaJIJIOB.

11. Onpenenutb HUPKYISALUIO BEKTOPA

E 1o 3aMKHyTOMY KOHTYpy ABCDA.
SIBnsieTcst JIM 3TO TI0JIE TIOTEHIHATBHBIM?

Al L LB
D ¢ —— — — - C
E, E.

12. ITo u3BeCcTHON 3aBUCUMOCTH
notenipana [1(r) mocTpouTh 3aBUCUMOCTh
HanpsokeHHOoCcTH E(r).

r

[TocTpouTh 3aBUCUMOCTD IMOTEHIMAA OT
pamuyca: [1(r).
6. PackpbITh (pu3NYEeCKUil CMBICT BEKTOPa
HOJISIPU30BAaHHOCTH
7. PacKpbITh NOHATHE MAICHUS HANPSHKEHU
OJIHOPOJIHOM y4YaCTKe

TCIIN.

8. ChopmynupoBath 2-i 3aKOH
Kupxrodga.

9. 3anucarte 3akoH [[xoyns—JIeHna B
g depeHmanbHoR opme.

10. B 4éM cOCTOUT HEAOCTATOUYHOCTE
KJIACCUYECKOM AJIEKTPOHHON TEOPUH
AIIEKTPONPOBOIUMOCTH METAJLIIOB?

11. Onpenenuth HUPKYJISALUIO BEKTOPA

]
E 1o 3aMKHyTOMY KOHTYpy ABCDA.
SIBnsieTcs m 3TO MOJIe MOTEHINATbHBIM?

12. ITo u3BECTHOM 3aBUCUMOCTH
HanpsbkeHHOCTH E(I) mocTpouTh 3aBUCHMOCTh
notennuana [1(r).

_ 2 cemecmp
PEUTUHI-KOHTPOJIb Nel
MarnuTHoe noJjie ¥ 3JIeKTPOMATHUTHAS UHAYKIHUS

Bapuanm 1
1. PackpbITh NOHSITHE MarHUTHOMN
MUHIYKIWH.
2. ChopmynupoBaTh 3aKOH MOJIHOTO

TOKa IJIsk BEKTOpa MarHuTHOM HHAYKOUU EJ .

Bapuanm 2
1. ChopmynupoBats 3akoH bro—
Cagapa.
2. ChopmynupoBaTh 3aKOH OJIHOTO
TOKa JUIs BEKTOpA HANPSHKEHHOCTH

MAarHuTHOTO I10JIA ﬁ .



3. Hanmcatb rpaHuyHbIE YCIOBUS IS
TaHI€HLUHAIBLHBIX COCTABIAIOIIUX BEKTOPOB

B uH IpaHuULE pa3jena IByX Cpel.
4. Yemy paBeH MarHUTHBII MOMEHT

BUTKA C TOKOM Bm ? Kyzna oH HampaBieH?

-

5. ChopMynrpoBaTh OCHOBHOM 3aKOH
3JIEKTPOMAarHUTHOM MHAyKuuu. Y npaBuio
Jlenra.

6. [IpoBopsiias nepeMbruka JIBUKETCS

BIOJIb HpOBOI[HH_Ieﬁ paMKH CO CKOPOCTBIO \w

=)
B MaroHuTHOM II0JI€ . YKazarnp HaITpaBJICHUC
HHAYKIOIUMOHHOI'O TOKA.

@B
T

—

i

7. Jan rpaduk M3MeHEHUS MarHUTHOTO
MMOTOKA OT BPEMEHH.
D
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Kak ik // BEJIMYNHA 5]1C

3. Hanmcatb rpaHUYHBIE YCIOBUS [
HOPMAJIbHBIX COCTaBIIAIOIINX BEKTOPOB B u

H 1a TpaHUIIe pa3ziena ABYX Cpel.
4. Uemy paBeH opOUTAIIbHBIN

MarHUTHBII MOMEHT 3JIEKTPOHA am ? Yka3ath

€ro HalpaBJICHUC.
R
F"{E

5. Onucatp SIBJICHUSI CAMOUHIYKIIUU U
B3aUMOMHAYKIIUH.

6. [IpoBopsiiias nepeMbruka JIBUKETCS
BJI0JIb IPOBOASILEN PAMKH CO CKOPOCTBIO v

B MaroHuTHOM IIOJIC @ . YKazarth HaIlpaBJICHUC
HHAYKOUOHHOI'O TOKA.

F

%

7. Han rpaduk M3MEHEHUS MarHUTHOTO
MMOTOKA OT BPEMEHH.
D

[Toctpoury ~Tpaduk  3aBpicumoctu | SAC

JJIEKTPOMAarHUTHON MHIAYKLIHWHW CO BPEMEHEM?
[MoctpouTts rpaduk [i(t).

8.  IIpsmMOyronbHbIi  IPOBOJOYHBIN
BUTOK JIEKUT B IUIOCKOCTH C JUIMHHBIM
IPSIMBIM IIPOBOJIOM, II0 KOTOPOMY IIPOTEKAET
TOK |.

V_’

DJICKTPOMArHATHON WHAYKLIUW OT BPEMEHHU
i(t).

8.  IIpAMOYrospHBIM  IPOBOJIOYHBIN
BUTOK JIEKUT B IUIOCKOCTH C JUIMHHBIM
IPSAMBIM IIPOBOJIOM, II0 KOTOPOMY IIPOTEKAET
TOK |.




Butox TanyT BnpaBo. KakoBbl HampaBieHHs
TOKa, WHIYIHPOBAaHHOIO B BUTKE, U CHII,
JNEUCTBYIOIIMX HAa €ro JIEBYID U IIPaBYIO
CTOPOHBI?

9. Uemy paBHa LMPKYJSALUS BEKTOPA

HaNpsKEHHOCTU 0 3aMKHYTOMY
KOHTYpY? | - TOKM pOBOIMMOCTH, -
MOJIEKYJISIPHBIE TOKH.

KOHTYD

10. KakoBa npupojia peppomMaraeTu3ma.
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Burok TsaHyT BnpaBo. KakoBbl HampaBieHHs
TOKa, HWHIYyLIHMPOBAHHOIO B BHUTKE, U CHII,
JCUCTBYIOIIUX HAa €ro JIEByHD U IPaBYIO
CTOPOHBI.

9. UeMy paBHa LUpPKYJALHUS BEKTOpa
MarHUTHOM  MHIAYKIMH TIO  3aMKHYTOMY
KOHTYpy ? | — TOKM TPOBOJUMOCTH, 1 —
MOJIEKYJISIPHBIE TOKH.

I I3

10. KakoBa npuposa AuaMarHeTu3ma.

PEUTUHI-KOHTPOJIb Ne2
Mexa}mqecmle Ko.neﬁamm M BOJIHBI

Bapuanm 1

1. Yro Ha3zwiBaeTcs Gazoi?

2. KakoBa pasHocth (a3 koneOaHMit
JBYX MAaTEMAaTUYECKUX MasTHUKOB?

Kpaiinee nonoxxenune

3. Touka yd4acTByeT B JBYX B3aMMHO

MEPICHINKYISIPHBIX ~ KojeOanusax.  Kakas
¢urypa Jluccaxy Y(X) momydaercs, eciiu
y = 2ccort ,
X = 4ccozr + 7t) .
4. Crnoxure apuvecku Ba
TApPMOHHYCCKHUX ogmﬂixo 0 HamIpaBJICHHBIX

KoJeOaHusl PaBHBIX MEPHOJOB, HO CMEIICHHBIX
no (asze OTHOCUTENBbHO Apyr aApyra Ha [,
aAMIUTUTY B OTHOCSITCS MEXIy coOoi Kak 3 : 1.
byner nmu xonebanmne rapmonumyeckum? Yemy

Bapuanm 2

1. Yro Ha3wmIBaeTcs [JIWHON BOJIHEI,
BOJIHOBBIM YHCJIOM?

2. KakoBa pa3HOCTh (a3 KoJicOaHH TBYX
MaTeMaTHYECKHX MasTHUKOB?

Kpaiinee nonoxenue

3. Touka ydvacTByeT B JBYX B3aUMHO

MIEPIICHIUKYIISIPHBIX cQduuax.  Kakas
¢urypa Jluccaxy Y(X) nofydaercs, eciu
y=2cosnt ,
R o
X=4cos wt+— |
4. Cruoxure {pa(bnqecxﬂ IBa

TapMOHHUYCCKHUX OJWHAKOBO HAITPABJIICHHBIX
KoneOaHusl, Yy KOTOPBIX YacCTOTBHI OTHOCSTCS
MeXay coboi kak 1 : 3, a ammuuTybel Kak 2 : 1.
byner nu xonebGanue rapmonmueckum? Yemy
paBHA 4acTOTa PE3YIbTUPYIOMIETO KOJIeOaHUs?



paBHa 4acToTa pe3yIbTUPYIOLIETo KoseOaHus?
5. JlaHo HampaBjiieHUE CMENIECHUS YaCTHII.
Kyna nBuxercs BonHa?

6. Hanucatp nuddepennuansHoe
ypaBHEHHE 3aTyXawolUX KojeOaHuil u ero
pemenne. KakoB cMmbicn  kKoadduimeHnta
3aTyXaHusl, J0OpOTHOCTHU?

7. JJlaHO ypaBHEHHE BOJIHBI
y=AOsin200(t/T-x/11), tme A, T, 0O -
I10JIO)KUTEIIbHBIE BEJIMYMHBI,  KOTOpBIC
ONMCBHIBAIOT BOJHY. YeMy paBHa CKOpPOCTb
BOJIHBI?

8. Uro Takoe (a3oBas CKOpOCTH,
IpynmnoBasi CKoOpocTh BoJIH? UeMy OHU paBHBI?

9. Uro Ha3bBaeTcs uHTepdepeHiuei
BOIH?

10. Ilepuox xoneGaHuil NPYKUHHOTO
MasTHUKa paBeH 7. Maccy MadTHUKaA
yBenuumwiM B 4 paza. Kak u3MeHuTcs nepuon
Konebanuii?
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5. JaHo  HampaBlIeHHE
yactull. Kyna nsuxercs BonHa?

CMEIEHUS

6. HanucaTb BOJIHOBOE ypaBHEHHUE.

7. CMelleHne 4yacTHl] Cpelibl B IJIOCKOM
Oerymieli  3BYKOBOW  BOJIHE  BBIpa)KaeTcs

cooTHomeHueM [1=[1m [Jcos([It-L]X). Haittu
CKOpPOCTb CMELIEHHS YaCTHUL] B 3TON BOJIHE.

8. Kak oOpa3yercsa crosuyas BosHA?
Onucatb €€ xapakTepHble OCOOEHHOCTH.
Hanucatb ypaBHeHUE cTOSIUEH BOJIHBI.

9. Kak obpazyrotcst oneHus?

10. UYrto wHa3pIBacTCci MEXaAaHUYECKUM
PE30HAHCOM, PE30HAHCHON 4aCcTOTOM?

PEUTUHI'-KOHTPOJIb Ne3
MoJiekyJIsIpHO-KMHETHYECKAas TeOPpHs HAeaJIbLHOI0 raza
U 3JIEMEHTbI KJIACCHYECKON CTATUKHU

Bapuanm 1

1. 3anucarp u chopMyIUpOBaATH
OCHOBHOE YpaBHEHHUE MOJIEKYJIIPHO-
KHHETHYECKOW TEOPHH MICATHHOTO Ta3a.

2. KakoB cMbIcn GyHKIMHU pac-
npeaeseHus ?

3. Hanucatb opmMyity cTaTUCTHYECKOTO
yCpEIHEHUS.

4. Hanncath BhIpakeHHE 1 GYyHKIUN
pacnpenenenus Makcsemia F([1). B uem ee
cMbICT?

5. aH rpaduk pyHKIMH
pacnpenenenust Makcsesuia F([1) ams
TeMneparypsl raza 71. Hapucosate rpadux
F(0J) ans remmepatypsl TOro e rasa
To<Ty.

F(v)

T

Bapuanm 2
1. Yto Ha3bkIBAETCS YHUCIIOM CTEIEHEN
CcB0O0O0IbI MEXAHUYECKONH CUCTEMBI?

2. KakoB cMBICIT YCIOBUS HOPMUPOBKH
byHKIUM pacnpenenenus’?

3. BbIpa3uTh BEPOSATHOCTD YEpE3
(GYHKIMIO pacTpe/eieHus.

4. KakoB cMbIcl HanOoJiee BeposTHOU
ckopoctu? Hamucats dhopmymy [1B.

5. lan rpaduk QyHKIMM pacpeesieHus
Makcsena F([) amst ra3a ¢ Maccoi
MOJIeKYJIbI Ta3a My . Hapucoats rpadux F([1)
JUTSI Ta3a C MacCOM MOJIEKYJIBI raza My < my.

F(v)
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6. 3anucath ¥ pacKpbITh CMBICI 6. 3anucath U pacKpbITh CMBICI
pacmpenenenust bonbimana. OapoMeTpUIEeCcKOr (POPMYIIHI.

7. HapucoBath rpaduku 3aBHCUMOCTH 7. HapucoBaTh 1Ba rpaduka
nasierust oT BeICOTEI P(N) miist T1 u T2, (T2<7T1) | 3aBUCHMOCTH KOHIICHTPAIUH MOJIEKYJ OT
coryacHo OapoMeTpudeckoi hopmyiie. MOTEHIIUATHLHON YHEPTHH B MOJIC CHUJT TSKECTH

it aByx temmeparyp Tiu T2, (T1<T2)
COTJIacHO pacripezenennto boiabimana.

8. Teno mepexoaut u3 coctosius 1 B 8. Teno mepexoaut u3 coctosinus 1 B
COCTOsIHHME 3 OJIUH pa3 MOCPEICTBOM IIpoIlecca | COCTOSIHHME 3 OJIMH pa3 MOCPEICTBOM Ipoiiecca
1-2-3, a npyroii pa3 1-4-3. 1-2-3, a npyroii pa3 1-4-3.

B xakoM mnporecce U3MEHEHHE BHYTPEHHEN B xakoM mporecce U3MEHEHHE BHYTPEHHEN
sHeprum Oosnbie? ['a3 uaeanbHBIN. sHepruu Oosbie? ['a3 nacanbHBIN.

P 2_’_3 T 1 4

Y ‘»
L
1 4 2 8

! \% ! Vv

9. YUemy paBHO YHCIIO CTETICHEH CBOOOIBI 9. IIpu KaKux NaBJICHUSIX U
i MoJiekyJibl CO2 ¢ y4eTOM KOJIe0aTeNIbHOTO | TemIiepaTypax ra3 MOXKHO CUHTATh
JBUKEHUS MOJIEKY? WJIeaTbHBIM?

10. B n1Byx cocyaax npu KOMHaTHOM 10. B n1Byx cocyaax npu KOMHaTHOM
TeMreparype xpaHurcs mo 1 Moo raza. B TeMIiepatype xpanurcs mo 1 Moo raza. B
MIEPBOM COCYJI€ Ta3 COCTOUT U3 OJJHOATOMHBIX MIEPBOM COCYJE Ta3 COCTOMUT U3 OJHOATOMHBIX
MOJIEKYJI, @ BO BTOPOM U3 JIByXaTOMHBIX. MOJIEKYJI, @ BO BTOPOM - M3 TPEXaTOMHBIX.
KakoBo oTHOIIEHHE BHYTPEHHUX SHEPTUil KakoBo oTHOIIEHHE MOJISIPHBIX
stux razoB Ui/U,? TEIJIOEMKOCTEHN ITUX ra30B MPU MOCTOSTHHOM

o0beme?
3 cemecmp

PEUTHUHT-KOHTPO.JIb Nel

1. Temneparypa abconoTHo yepHoro Tena T = 6000 K. Eciau temnepatypy Tena yMEHbIIUTb
B 2 pa3a, TO SJHEpPreTHYecKasi CBeTUMOCTh a0COJIIOTHO YEPHOT'O Tejla

1) ymenbmiutTcst B 4 pasza 3) yBenuuuTcs B 2 paza

2) yBenuuuTcs B 16 pa3 4) ymenbmutcs B 16 pas

2. Ecnun anvHa BOJIHBI, COOTBETCTBYIOIAS MAaKCUMyMY M3JIy4eHHs] YMEHbLIWIACH B 4 pa3a, TO
Temreparypa abCoII0THO YEPHOT' 0O Teja

1) yBenuumiiack B 2 pa3a 3) yBenuumiiack B 4 paza

2) ymMeHbIINIIAch B 4 pasza 4) ymeHbIIMIach B 2 pasa.

3. Ecnu 3auepHEHHYI0 IUIACTHHKY, Ha KOTOPYIO IaJaeT CBET, 3aMEHUTh HAa 3€pKalbHYIO TOU
K€ IUIOIAN, TO CBETOBOE JIABJICHHE

1) ocTaHeTcsi HEU3MEHHBIM;
2) yMeHbIIUTCSA B 2 pa3a;
3) yBenuuuTes B 2 pasa.

4, 3J1€KTpOH B aTOMC IICPCXOAUT U3 BO36Y)KI[€HHOFO COCTOsAHHA C 3HCpFHCI>i E1 B ocHOBHOE
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cocrosiHue ¢ sHeprueit Eo. [Ipu a3Tom ucmyckaercs poroH. Macca ucnyiieHHoro (oOToHa paBHa
E -E E, E -E, E E +E,
c? hc

5. Yacrora nagaromero Ha (bOTOBJ'ICMeHT N3JIY4YCHUSA YMCHBINACTCA BABOC. Bo ckoabko pas

Eo — Eo —

1) 2) = 3) 4) 5)
c hc

HY>KHO W3MEHHUTH 3aJIeP’KUBAIOIIEE HAMPSOKCHHE, €CIM padoTON BBIXOJA DJIGKTPOHA M3 MaTrepuaia

¢doTo3aemMenTa MOKHO IpeHedpeyn?
1) yBenuuuts B 2 pa3a;  3) yBEIMUYUTH B J2 pas; 5)ocTaBUTh 6€3 U3MEHEHUH.

2) yMEHBIIUTD B 2 pa3a; 4) yMCHBIIHUTH B J2 pas;

6. IIpu 3ameHe 0IHOTO MeTajula APYTUM JUITMHA BOJIHBI, COOTBETCTBYIOIIAs KPACHON IpaHHUIIe
dotoaddekra, ymenpmaercs. Pabora BeIxoma i BTOPOro MeTajla MO CPaBHEHHUIO C paboToM
BBIX0/1a JUIs [IEPBOTO

1) yBenuumiace; 2) yMEHbIIINIIACh; 3) HE U3MEHWIIACh.

7. OnpiTel CTONETOBA MO UCCIEIOBAHUIO B3aUMOICHCTBUS HU3ITYUCHHSI C METaJJIaMHU:

1) mO3BOJIMIIM ONIPENEIUTh Pa3MeEPHI SAPa;

2) NOATBEPAUIIN KBAHTOBYIO MPUPOY U3ITyUEHUS;

3) noaTBEpANIIN HAJIMYHUE BOJIHOBBIX CBOMCTB Y 3JIEKTPOHOB;

4) MOATBEPAMIIN TUIIOTE3Y O AUCKPETHOM CIIEKTPE SHEPTUHU AJIEKTPOHOB B aTOMAX.

8. B addexre Komnrona poron

1) BEIOMBAET AJIEKTPOH C MOBEPXHOCTHU BELIECTBA;

2) nepenaeT 3JIEKTPOHY YacTh SHEPTUU IIPU  YIPYTOM CTOJIKHOBEHMH;

3) nepenaet 3JIeKTPOHY YacTh SHEPTUU IPU HEYNIPYTOM CTOJIKHOBEHHUHU.

9. OnbiThl dpanka u I'eplia Mo MccaeI0BAHUIO MIEKTPUUYECKOTO pa3psiaa B mapax pTyTH:

1) MO3BONMMIM OMPEAETUTh Pa3MEpPHI S/1pa;

2) NoATBEPANIIN KBAHTOBYIO MPUPOY U3ITyUEHUS;

3) noaTBEpANIIN HAJTMYHME BOJIHOBBIX CBOMCTB Y 3JIEKTPOHOB;

4) noaTBEpAMIIN TUIIOTE3Y O TUCKPETHOM CHEKTPE SHEPTUH JIEKTPOHOB B aTOMaX.

10. Ha pucyHke n3o0paskeHbl CTallMOHapHbIE OPOUTHI aTOMa BOAOPOJAA COIJIACHO MOJEIH
bopa, a Takxke yclOBHO M300pak€HbI MEPEXO/bl AJIEKTPOHA C OJHOW CTAllMOHAPHOM OpOMUTHI Ha
JPYTyI0, COPOBOXKIAIOIINECS U3JIyYeHNEM KBaHTa SHepruu. B ynpTpaduoneroBoil obiactu cnekTpa
9TH TIepexoJibl AalT ceputo JlaiiMaHa, B BUANMON — cepuio banbmepa, B uH(pakpacHOil — cepuio

[Mammena. Haumbonpielt yacToTe KBaHTa B BHJIMMOW OOJACTH CIIEKTpa

COOTBETCTBYET MEPEXO]L

)n=4—->n=3
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2)n=3—->n=2
3Jn=5->n=2
AHn=5->n=1

11. B Teopum bopa pagumyc nN-oii KpyroBoil OpOHMTHI 3JEKTpPOHA B aTroMe BOAOPOAA

. . _ 2
BBIPAKAETCS Yepe3 paauyc nepBoii opoutsl Gpopmynoii: Iy =1 -N" . Onpenenure, kak u3mensiercs

KHHETUYECKas SHEPTHSI AJICKTPOHA MPHU NIEPEXOJIe C TPEThe OPOUTHI Ha TIEPBYIO.

1) yBenumumuBaeTcs B 9 pa3 4) yMeHbIIIaeTcs B 3 pasza

2) ymeHbIaercs B 9 pa3 5) He MeHseTCs
3) yBenuuuBaeTcs B 3 pasa
12. OnpiTer [leBuccona u Jxepmepa mo Audpakiiui Ha KpUCTAILIax:
1) mO3BONMIIM ONIPEEIUTD Pa3MephI SApa;
2) MOATBEPAUIN KBAHTOBYIO MPUPOY U3ITyUCHUS;
3) mOATBEPANUIN HATMYHE BOJIHOBBIX CBOMCTB Y 3JIEKTPOHOB;

4) noATBEpAUIIN TUIIOTE3Y O IUCKPETHOM CIIEKTPE SHEPTUHU JIEKTPOHOB B aTOMAX.

13. CpaBuure jMHy BosHBI A€ bpoiins % U1 mapuka maccodi M = 0,2 T ¥ nNpoToHa
p

Maccol m= 1,67'10'27 KI', IMEIOIIUX OJMHAKOBBIE CKOPOCTH.
1) 6, 57-10°% 2) 8,35:10°%/ 3) 6,57-10% 4) 8,35-10%4,

PEUTUHI-KOHTPOJIb Ne2

1. CTaI_II/IOHapHLIM YpaBHCHUEM H_[pez[l/IHrepa AJIL DJICKTpOHA B BOI[OpOI[OHOI[O6HOM aToMeE

SABJIACTCA YPABHCHUC

2
1)d7"’+2—TEw=o
d°x &

2
2)V2w+2m E+ 1 .z v =0
72 dreg I

2.2
maom 5 X
72 2

4) V2\|J+§l—r;E\y=O
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2. Ecnu y — ¢yHKUMA uMeeT BUJ, YKa3aHHBIA Ha PUCYHKE, TO BEPOSITHOCTH OOHApY>KUThH

3JIEKTPOH Ha ydyacTke — < X < — paBHa

N D%
21,
3)%
A

>

0 L
3

3. B kakom ciyuae

HHEPreTUUECKUN CHEKTP JIEKTPOHA CIUIOIIHOM?

1) 2JEKTPOH B IOTEHIMANBHOMN sMe mmpuHoit 1070 M

2) BIEKTPOH B aTOME

3) BIIEKTPOH B MOJIEKYJIE BOJIOPOIA

4) cBOOOIHBIN AIIEKTPOH.

4. MakcuMallbHOE 3HAYCHHE MPOCKIIMU MOMEHTAa MMITyJIbca JJICKTPOHA, Haxoxsuierocs B f-
COCTOSTHUM, Ha HAIPaBJIEHUE BHEIIHEr0 MAarHUTHOTO TIOJIsI PABHO

VHh; 2)2h; 3)3h; 4)4h.

5. CkoJIbKO Pa3JINYHBIX COCTOSTHUM MOXKET UMETh B3JICKTPOH C T'JIaBHBIM KBAHTOBBIM YHCJIOM N

1) 15; 2)48; 3)32; 4)54.

6. OnpenenuTh aTOM, Y KOTOPOTO B OCHOBHOM cocTosinuu 3anosinensl K, L, M — cion u B N —
CJIO€ PACIIOJIOKEHBI 7 IIEKTPOHOB.

1)Cl;, 2)Ge; 3)Br; 4)Ti.

7. Cpena Ha3bIBaeTCS aKTUBHOM, €CITH OHA

1) MOJNHOCTHIO MOTJIONIACT MAJA0IICe HAa HEe H3ITyUCHHE;

2) TIOJHOCTBIO pacCcerBaeT MaaloIIee Ha Hee H3ITyUCHHE,

3) ycunuBaeT majaroliee Ha Hee U3IyUYeHHe.

8. Cucrema HaKayKH Jlazepa Mo3BOJISET

1) co31aTh MHBEPCHYIO HACEIICHHOCTh B aKTHBHOM CpeJie;

2) BbI3BaTh BBIHYJACHHOE U3Ty4eHHE (POTOHOB;

3) obecrieunTh BBICOKYIO KOT€PEHTHOCTD JIa3epHOT0 H3ITy4YEHUS.
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9. PaccMoTpuM 1Ba KBaHTOBBIX COCTOSIHHS, B KOTOPBIX HAaXOJWUTCS CHCTEMa aTOMOB, C
sHeprusimu E1 u Ez, npuyem E> > E;. Cucrema OyaeT HaXxOAHWTHhCS B COCTOSHUM C WHBEPCHOM
HACEJIEHHOCTHI0, eci uncio atoMoB Ni ¢ sHeprueit £1 Oyner

1) paBHO uncay aromoB N2 ¢ 3Hepruei Ez;
2) menblie, yem N;
3) 6ombmre, yem Na.

10. Ipunanun ITaynu cnpaBeaius

1) mu1st Bcex TOXKAECTBEHHBIX YACTHUI] KBAHTOBOMEXaHUYECKOW CUCTEMBI;

2) ISl CUCTEMBI TOXKICCTBEHHBIX 0030HOB;

3) Asnst CUCTEMBI TOX/IECTBEHHBIX (DEPMHOHOB.

11. Jlenenue yactuil Ha 0030HBI U GEPMHUOHBI OTIPEICISICTCS

1) TOJIBKO TJIaBHBIM KBAaHTOBBIM YHCJIOM I,

2) TOJIKO OpOUTAIEHBIM KBAHTOBBIM YUCIIOM |;

3) COMHOBBIM KBaHTOBBIM YHCIOM Ms;

4) opOuTaNbHBIM | 1 MATHUTHBIM M KBAaHTOBBIMH YHCIIAMH.

12. 3aBHCHMOCTh MOJISIDHOW TerIoeMKOCTH Cj)r XUMHUYECKH MPOCTBIX TBEPIBIX TET OT

TEMIIepaTyphl MpeICTaBlIeHa Ha TpauKe

1) 2) 3) 4)
Cwm Cwm
2R 2R
n EI' n =T

13.TemmoeMKocTh cucTeMsl, coctosmei n3 N = 10%° kmaccuueckux TpeXMepHBIX
HE3aBHCHMBbIX FTapMOHHYECKUX ocuuiuiaTopoB npu temneparype T =300 K, paBna

1)414 Ix/K;  2)4,14 Ix/K; 3) 124,2 kIx/K; 4) 41,4 x[x/K.

14. JleGail momyuyms1 TEOPETHYECKYIO0 3aBHUCHUMOCTb MOJSpHOW TemnoeMkocTn Cuy OT
TEMIIepaTyphl, pacCMaTpUBasi KPUCTAILUTHUYECKYIO PEIIETKY KaK

1) cucrteMy HEB3aMMOACHCTBYIONIMX YACTHIl, COBEPUIAIONINX TEIUIOBBIE KOJCOAHUS C
Pa3IMYHBIMH YaCTOTAMHU;

2) cucTeMy CBS3aHHBIX YacCTHIl, COBEPIUAIOUIMX TEMJIOBble KoJeOaHHs C OJMHAKOBBIMU
4acTOTaMU;

3) cucTeMy CBSI3aHHBIX YacTHI], COBEPIIAIONINX TEIUIOBBIE KOJICOAHUS C Pa3IAYHBIMH

JaCcTOTaMu,
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4) cucreMy HEB3aMMOACHUCTBYIOIIUX YaCTHIl, COBEPLIAIOIIMX TEIJIOBbIE KOJIeOaHUs C
OJINHAKOBBIMH YaCTOTaMHU.

15. BanenTHast 30Ha COOCTBEHHBIX MOYITPOBOJIHUKOB

1) yacTU4YHO 3aHATa IEKTPOHAMHY;

2) MOJHOCTBIO 3aHSTA HJIEKTPOHAMHU;

3) nepekphIBaeTCs CO CBOOOIHOM 30HOM BO30OYKIACHHBIX YHEPTHUH.

16. C yBenu4yeHreM TEMIEPATYPbI JIEKTPOIIPOBOAHOCTh OTYIIPOBOTHUKOB

1) yBennuuBaercs;

2) yMeHbILIAeTCs;

3) He MeHseTCH.

17. B o0nacTu HU3KUX TeMIepaTyp y MOJYIPOBOJAHUKOB ITpeodiiagaeT

1) apIpoyHasi MPOBOUMOCTb;

2) 5NeKTpOHHAs! TPOBOJIUMOCTh;

3) coOcTBEeHHAs TPOBOIUMOCTB;

4) mpuMecHast MPOBOUMOCTb.

PEMTHUHI-KOHTPOJIb No3

1. I[JI?I HYKJIOHOB BE€PHBIMU ABJIAKOTCA CICAYIOMHNE YTBEPIKACHHUA

1) IpoToH 0611a/1aeT 3apAIOM, PABHEIM €

2) criuH HEUTPOHA MEHBIIIE CIIMHA IPOTOHA;

3) Macchl HyKJIOHOB IPAKTUYECKU OJJUHAKOBBI.

2. YeM MeHbIIIE SHEPTUS CBA3H A1pa, TEM

1) 6omb11e y HETO NeEeKT Macce;

2) MeHbIIYI0 paboTy HYXHO COBEPLINTh, YTOOBI pa3/eiUTh A3TO SAPO HA OTHAEIbHBIE
HYKJIOHBI,

3) Gouibliie SHEPTUN BBIACTUTCS MIPH paciiajie ITOTOo s/ipa Ha OTAEIbHbIE HYKIOHBI;

4) MeHbl1Ie ero SHEPTusl MOKOos;

5) MeHblIle HEPTUU BBIACIUTCS B PEaKLUU TEPMOSIEPHOTO CHUHTE3a 3TOrO0 siApa ¢ APYTUMU
ApaMHu.

3. Ilpu a-pacnage

1) 3apsn siapa HEe U3MEHUTCS, Macca sJjpa yMeHbIaeTcs Ha 4 a.e.M.;

2) 3apsiq siipa yMEHbIIaeTcs Ha 2e, Macca sipa yMeHbIIaeTcs Ha 4 a.e.M.;

3) 3apsn spa yMEHbIIIAeTCs Ha 2e, Macca sifjpa He MEHSIETCS;

4) 3apsin siApa yMeHblIaeTcs Ha 4e, Macca sijpa yMEHbIIAeTcs Ha 2 a.€.M.

4. Kakas 1oy paJlOaKTUBHBIX aTOMOB OCTaHETCS HE pachaBLIelcs Yepe3 HHTepBall

BpPEMEHHU, PaBHBIN ABYM IepHOJaM Mojypacnaia
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50% 67% 33% 75% 25% ?

5. CKOJIBKO 0- ¥ [3- pacmagoB JOKHO MPOU30MTH, YTOOBI HECTAOMIBHBIA H30TOI aMEPHIIHS
29451Am [IPEBPATHJICS B CTAOMIIBHBIN H30TOI BUCMYTa 2;);; Bi ?

8 am4p 6ousp

9awu3p TJou3p

6. Sapo asora 1;1 N saxBaruio O -uacTuily (;’ He) U UCIYCTHJIO HPOTOH. SIIpo Kakoro

3JIEMEHTa 00Pa30BaIOCh?

DYF 20 3F 90 5N

7. Slapo Gepuiius f Be, nornorus neiitpon i H , npespamiaercs B sapo Gopa 15? B . Kakas
YaCTHIA [IPH 3TOM BBIOPACHIBAETCS?

Dp 2n 33)a 4)e 5) ucryckaercsi ¥ -KBaHT

8. Peakuns 4 —>€ +V, +V, He MOXKET HATH U3-3a HAPyLUEHHs 3aKOHA COXPAHEHNs

1) cHUHOBOIO MOMEHTA UMITYJIbCA;
2) NEeNTOHHOTO 3apsija;
3) 3IEeKTpUYECKOro 3apsia.

9. 3aKOHOM COXpaHEHUsI ANEKTPUUECKOTO 3apsijia 3arperieHa peaxius
H e +v, +v, n+v, >p+e’
n+p—e +v, v, tN—=>p+u.
a. Mz IMPUBCACHHBIX CXCM BSaI/IMOHpeBpaH_[eHI/Iﬁ YaCTHULl aHHUTHIISIOHUU COOTBETCTBYCT
7’ >y+y p—o>n+e +v, K>zt +7 e +e oy+y.
b. B mnopsake BO3pacTaHWsi ~MHTEHCHBHOCTH  (YHJaMEHTAIbHBbIE  B3aUMOJCUCTBHS
pacrosiararoTcsi CleyronmmM 0opa3zom
1) SJICKTPOMAruuTHOC, CJ'I3.6OC, TpaBUTADUOHHOC, CUJIBHOC,
2) CJ'I8.6OG, CHJIbHOC, 'PABUTAIIMOHHOC, SJICKTPOMAIrHUTHOC,

3) 3IEeKTPOMAarHUTHOE, FPABUTAIMOHHOE, C1ab0€e, CHIIbHOE;

4) rpaBUTAIMOHHOE, c1ab0e, IEKTPOMArHUTHOE, CHITLHOE.

5.2. [IpomMekyTOYHASI aTTECTAMS 110 UTOTAM OCBOCHHUS JTUCITUTITHHBI

1. TermmoBoe n3nyuyeHnue. PaBHOBECHOE M3iTydeHHE. XapaKTEPUCTUKU TEIJIOBOTO M3JIyYEHUS.
2. AbcomrotHo uepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonsiivana n  3akoH Buna.

3. Pacmpenenenue SHEpruM B CIEKTpe aOCOMIOTHO yepHoro Tena. Popmyrna Panes-Jlxunca.
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VYnerpaduoneronas karactpoda.

4. KBanrtoBas runotesa u popmysia [Inanka

5. Baemrawmii porosnexkrpuaeckuit 3 EKT u ero 3akoHbl. DOTOHBI.

6. Opdexr Kommrona u ero Teopus.

7. Monenb aroma Pesepdopna. [Tocrynater bopa. ATom Bogoposa.

8. 'mnoresa ne bpoilsa. DkcriepuMeHTaIbHOE MOATBEPKICHUE BOJIHOBBIX CBOMCTB MHUKPOYACTHII.

9. CooTHOIIIEHHE HEONTPEAETICHHOCTEH.

10. BonmHoBast pyHKIMS, €€ CBOMCTBA U CTATUCTHYECKUN CMBICI.

11. Hecramonapnoe ypasaenue Lllpenunrepa.

12. Craunonapuoe ypaBuenue Lllpenunrepa.

13. HacTHuia B DOTEHIIMAILHOHN SIME.

14. [Ipoxok1eHre YacTHUIIBI Yepe3 MOTeHIIHATBHBIN Oapbep.

15. KBaHTOBBII TApMOHUYECKUN OCLIUILISITOP.

16. VpaBuenue Illpenunrepa ans 3JIeKTpoHa B aToMme Bojopoja. [ nmaBHoe, opOUTalbHOE U
MarHUTHOE KBAHTOBbIE YHCIIA.

17. KBaHToBaHMe 3Hepruu 3JEeKTpoHa B arome Boaopona. Crektp aroma Bogopoja. IIpasuio
otbopa.

18. OpOuTanbHbIi 1 MATHUTHBIN MOMEHT 3JIEKTPOHA.

19. CoOCTBEeHHBIH MEXaHMYECKHI MOMEHT MMITyJbca 3JeKTpoHa (crnuH). CIMHOBBIA MarHUTHBIN
MOMEHT 3JeKTpoHa. CIIMHOBOE M MarHMUTHOE CIMHOBOE KBaHTOBbIE uucia. OnwiT IlTepHa u
I'epnaxa.

20. ITpunuun 3anpera [laymm. Ilepuonndeckas cucrema aneMeHTOB MeHneneena.

21. IlornomexHue, CIOHTaHHOE M MHAYLIMPOBaHHOE U3aydeHue. Koadounmentsl DitHmITEHA.

22. Jlazepsl. [IpuHumn necTBus gazepos.

23. Knaccuueckas Teopusi TEIIoeMKocTH. 3akoH Jltononra u [1tu.

24. KBaHTOBas TEOpHsI TEMJIOEMKOCTH DUHIITEHHA.

25. Teopus teruioeMkocTH [lebasi. DOHOHBI.

26.bo3onbI U pepmuoHsl. [ToHsTHe 0 KBaHTOBBIX cTaTUCTHKaX boze-DitHireiina u @epmu-/lupaka.

27. DHepreTUYecKHe 30HblI B KpUCTAIIaX.

28. PacmpeneneHue 2JIEKTPOHOB MO ASHEpPreThdeckuM 30HaM. Kiaccudukanus TBepAbBIX Tel Ha
METaJIJIbl, OJYTPOBOIHUKH U AUDIIEKTPHUKH.

29. CobcTBEeHHAs M TpUMECHAst TPOBOIMMOCTH TOJIYTIPOBOHHUKOB.

30. DmeKTponpoBOJHOCTh TBEPABIX Tel. TemmeparypHas 3aBUCHMOCTb 3JIEKTPONPOBOJHOCTH

METAaJUIOB U MOJYIIPOBOJIHUKOB. Y poBeHb Depmu.

31. P-n nepexoz. [TomynpoBoAHUKOBBIE AUO/IBI.
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32. XapaKTepHCTUKHN aTOMHOTO siipa. Moaenu aToMHoro sapa. Macca u 3Heprus cBsi3u sapa.

33. 3aKoHBI paJIMOAKTUBHOTO pacnaaa. Anb(da-, 6eTa- U raMMa-u3IIydcHHE.

34. SnepHbie peakuu U 3aKOHBI coXpaHeHus. Peakuus nenenus siaep. Llennas peakuus geneHus.
35. Peakmus cuaTe3a aTOMHBIX siiep. [Ipobiaema ynpaBiseMbIX TEPMOSACPHBIX PEaKIIHIA.

36. Buapl B3auMo ieiicTBUi M Kilaccu(pUKaLus HIEMEHTAPHBIX YaCTHII.

37. MeToibl perucTpaliy 3JeMEHTapHbIX YacTull. Kocmuueckue inyuu.

38. YacTtuupl u antuyactuilsl. Heittpuno. Kpapku.

5.3. CamocTosiTe;1bHasi paboTa 00y4aroIerocs.

1. [aiite onpeneneHns OCHOBHBIX XapaKTEPUCTHUK TEILIOBOro U3ilydyeHus. Kakoe Teno Ha3bIBaeTcs
a0COIIOTHO YEPHBIM?

2.Chopmynupyiite 3akoH Kupxroda.

3.Kakoll BUJ MMeeT pacnpesieleHue dHepruu B crekTpe a0coiaroTHO uepHoro tena? Hapucyiite
KpUBBIE pacIpeIeICHNs B 3aBUCUMOCTHU OT JUIMHBI (UJIM 4aCTOThI) BOJHBI Ul IBYX TEMIEPATYP
(T2>Ta).

4.Chopmynupyiite 3akonsl Credana — boibpimana u cmemenus Buna.

5.3anummure popmyiny Panes - [xunca u noscHute cyTh "yiabTpaduoneToBoii karacTpodsr'.

6.3anmummre Gpopmyiny [lnanka u MOSCHUTE CYyTh €r0 KBAHTOBOW TUIIOTE3bI.

7.Kaxoe 13 Ten, yepHOE UM HEUEPHOE, UMEET BhIILIE TEMIIEPATYPY, €CIIH UX SIPKOCTU OJJUHAKOBBI?

8. B uem cocTtout siBiieHue, HazpiBaeMoe (HoTodIPPEeKTOM.

9. Cdopmynupyiite 3akonsl GoTodpdexra. B yem 3TH 3aKOHBI IPOTUBOPEUAT MPEICTABICHHUIM
KJIACCUYECKON (U3HUKH?

10. Kak xa4ecTBEHHO, CIIe/Tysl BOJIHOBOW KapTHHE U3ITYICHHSI, 00BICHUTEL (GOTOIPPEKT?

11. OOwsicuuTe 3aK0HBI PoTOdPDeKTa, NCX0As U3 HOopMyIIbl DHHIITEIHA.

12. Yto Takoe KpacHas rpaHuna Qotordpdekra. UeM ompenensercs 4YHUCIOBOE 3HAYCHHE
TpaHUYHON 9acTOThI? UTO BIMSIET HA MOJOKEHHE KPAaCHOU IpaHuIlbl hoTodddexTa?

13. Yro Ttakoe (hOTOIIEMEHT U KaKOBa €r0 BOJbTaMIICpHAsl XapaKTePUCTHKA?

14. Tlouemy Obl1a OTBEprHyTa MOJENb aToMa TomrcoHa?

15. B uém npotuBopeuns npeasiokeHHoH Pesepdopaom miaanerapHoit Mojienu atoma?

16. B yeMm cymHOCTbh TeopuH aroma, npeioxkeHHol bopom? Chopmynupyiite noctynarsl bopa.
KakoBsl HegocTaTku Teopun bopa?

17. Cnektpbl aToMOB. CieKTpaibHBIE CEPUU aTOMa BOJIOPO/IA.

18. Kakue Tumbl coyJapeHHil BO3MOXKHBI MEXIY 3JEKTPOHAMH, YCKOPSIEMBIMU 3JIEKTPUUYECKUM

II0JIEM, U aroMamu?
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19. B uém 3axmouaercs onbiT ®@panka u ['epria, 1 kKakue OCHOBHBIE BBIBOABI MOKHO ClIeJaTh HA
OCHOBaHUHU OIbITa?

20. Kakue KBaHTOBBIE YHCIIA OMUCHIBAIOT COCTOSIHUE MUKPOUACTHUIIBI?

21. Yewm onpezensieTcs 3JIEKTPOHHOE COCTOSIHUE H30JMPOBAHHOTO aToMa?

22. O0bacHuUTE Mporecc 00pa30BaHUs SHEPTrETUYECKUX 30H B TBEPIOM TEJI€.

23. Ot 4dero 3aBUCAT MIMPUHA PA3PEIICHHON 30HBI M YUCIIO YPOBHEH B HEH?

24. KaxoBa 30HHas CTPYKTypa IIPOBOJHHUKA, MOTYIIPOBOAHHUKA U U30JsTOpa?

25. OOBsICHUTE MEXaHU3M COOCTBEHHOW U IPUMECHOU MPOBOUMOCTH TOTYTIPOBOTHUKOB.

26. KakoB ¢u3uueckuii cCMbICT TOHATHS ypoBHS Depmu?

27. Yem 00bsACHSAETCS pa3IUYUe TEMIIEPaTypHOU 3aBUCUMOCTH 3JEKTPOIPOBOAHOCTH Y METAIJIOB
Y MOJIYIIPOBOIHUKOB?

28. OOBSCHUTE 3aBUCUMOCTH  IOJOXKECHUS  ypoBHSI @DepMU W KOHIEHTPAIUU CBOOOIHBIX
HOCHUTEJIEH 3apsiaa B MOJYyNPOBOJHUKAX OT TEMIIEPATYPHI.

29. OObsicHUTE (PU3UUECKHE MTPOLIECCHI, TPOUCXOIAIINE TPU 00pa3oBaHuU P-N mepexona.

30. HapucyiiTe sHepreTuueckre 30HBI B 00JIacTH P-N mepexoja U OOBSICHUTE, B YEM COCTOHUT
JICWCTBUE BHEITHETO 3JIEKTPUUYECKOTO MOJIS Ha P-N MEPEXOI.

31. Uro Ha3bIBacTCS paiOaKTUBHOCTHIO? Kakue mporecchl OTHOCATCS K YACTY PaIMOAKTUBHBIX ?

32. Ha yem ocHOBaH MPUHIMI PETUCTPALIUU U U3MEPEHUS PaJuOaKTUBHOrO u3inydeHus? Kakue
pUOOPHI MPUMEHSIOTCS AJIs ATHX IiesIei?

33. OOBscHHUTE yCTPOHCTBO M MIPUHLUT JIeiicTBUA cueTdnka [ elirepa.

34. OnumImTe MpoIecchl, MPOUCXOAIINE B Ta30pa3PATHBIX CUCTIUKAX.

35. Ilepeuncnure ¢uznUecKue MPOLECChl, MPOUCXOASIINE IPU B3aUMOJCHCTBUN  [-U3ITyUEHUs C
BEILIECTBOM.

36. B "em 3aKir04aroTCsl MPOIECCHI YIPYTOro PaCCesHUs JJICKTPOHOB SIpPaMH, DJICKTPOHOB Ha
3JeKTpOHax?

37. Uem 0O0yclOBIEHBI MOTEPU DHEPTHM YACTHUIBI MPU MPOXOKICHUHM dYepe3 MOTIONIAOITYI0
cpeny?

38. UTo mpoucXoauT MpH MPOXOKICHUH JICKTPOHA Yepe3 TOTIOTUTEIh?

6. YYHEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
ANCHUITIINHBI
6.1. Knuroo6ecneueHHOCTH
HaunmMenoBaHue nuTepaTyphl: aBTOp, Ha3BaHUE, B Ton KHUT'OOBECIIEHEHHOCTbD
HIBHAHMA, H3AATEIbCTRO M3 AaHIA Hanuaue B snextponHoMm karanore ObC
OcHoBHas ITuTeparypa™
1. Kyznenos C.U. Kypc ¢usuku ¢ mpumMepamu pereHus 2014 bubanorexa Bnl'Y
3amad. Y1: Mexanuka. MonekynsipHast pu3nKa.
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Tepmomunamuka. CI16.: M3matensctBo «Jlamby - 2014-
464c..

2. Kysznenos C.1. Kypc ¢pus3nku ¢ npumepamMu pereHus 2014 Bubmmorexa Bal'yY
3amad. Y2: DnexrpudecTBo u MaraeTn3M.Konebanus u
BonHBL. CI16.:  M3marenbctBo «Jlamp» - 2014- 416¢..
3. Kyznenos C.U. Kypc ¢husnku ¢ mpuMepaMu perieHus 2014 Bubmmorexa Bnl'Y

3amad. Y3: Onrrka. OCHOBBI aTOMHOM (hU3HKH U
KBaHTOBOI MexaHuku. PU3nKa aTOMHOTO s/pa U
aneMeHTapHbIX yactuil. CII0.: Wz patenscTBo «JlaHby -
2014- 336¢..

JononautenpHas JuTeparypa

1. Tpodumona T.1, Kypc duzuku. M.: Uznarenbckuii 2010 bubanorexa Bnl'Y
ueHTp «Axkagemusi», 2010, - 490 c...
2. CasenveB U.B. Kypc obmeit pusuxu. B 5 xu.: kH.5: 2011 bubanorexa Bnl'Y

CII6.: UsnarenscTBo «Jlanby - 2011- 384c..

6.3. UuTepHeT-pecypchbl

1.Caiitsr: http://bookza.ru/categories.php?main_cat=8664

2. Kypnansr: «Ycnexu ¢puszndeckux Hayk», «Kpant», «Computers in Physics»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JUCHUIIJIMHBI

1 JlekiuonHast IIOTOYHAasA ayJUTOPHA

My.]'[BTHMGI[PIfIHI:IMH cpeacrBamMu.

«B»,

2.My3eil JEeKIMOHHBIX JIEMOHCTpAluil ay/.

puOOpoOB.

3.Habop cnaiigoB u BUa0PHUILMOB.

4.Ou3nveckuii MPakKTUKyM ¢ HaOOPOM YCTaHOBOK M BCIIOMOTATEIBHOTO O0OPYIOBaHUS:

ayn.428-3, 429-3, 426-3, 425-3, 424-3, 422-3.

5.KommerotepHuslii kitacc — aya.419-3.

o0opyoBaHHas

((B», C Ha60p0M JACMOHCTPAIUMOHHBIX

ayqu-,BUIEO-,
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PaGouyIo mporpaMMy COCTaBUI 4/tO . Aa & Oun /75 %WK&WC’ AP
/’ [4 7
Penensenr: ?pq. l,wf 4%«” M Z,Z;/«Z/‘ni/ Vj L. %

[Tporpamma paccMoTpeHa U ofoOpeHa Ha 3aceaHuy Kadeapsl M
[TpoTokos Ne f ot 2008 oA rona _—
3aBeayrouui kadeapoi

T

PaGodass mporpamma paccMOTpeHa W 0J00peHa Ha 3acelaHuu y4eOHO-METOJAMYECKOH KOMHCCHH
nanpasienus  10.03.01  «Mudopmanmonnas  Ge3opfcHocTh»  npoduib  «be3omacHoCcTh
ABTOMATH3UPOBAHHBIX CUCTEM )

I[Tporokon Ne /X or LY. A/ Tona

[Ipeacenarens KOMMCCUH J.T.H., Tpodeccop / /“/\/ /M.IO. Monaxos/

JIMCT NEPEYTBEPXK/IEHUSA
PABOYEN MPOI'PAMMBI AUCHUIIJIMHBI

= 7 a7
Pabouas nporpamwva onoGpeHa Ha 2:}_.1:1'__ f20 45 yueGuwii roj

[potokon sacenanns kapeapst N 7% o1 AL ﬁ"-'" 4!'!5‘1-{,.‘-,3_ ;’f

dapeayiowmii kadeapoil _a.r.n, npodeccop o N L M.IO. Monaxon'
(P, ||U.':II1L:£-.]#

Pabouyas nporpamma ogobpena Ha 20 /20 yueOHbIi roja

[Tporokon 3acenanust kaheapn Ne oT roja

3aBenyromui kadpeapod J.T.H., mpodeccop /M.FO.Monaxos/

Pabouas nporpamma onobpena Ha 20 /20 y4eOHbIN roja

[Tporokoun 3acenanus kapeapsr Ne oT roja

3aBenyronmi kadbeapoi J.T.H., mpodeccop /M.KO.Monaxos/

Pabouas nporpamma ono6pena Ha 20 /20 yueGHBIN roja

[IpoTokon 3acenanus kapeapbr No oT roja

3aBeayrouuii kapeapoi J.T.H., npodeccop /M.KO.Momnaxos/



eamatveeva
Штамп
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JIMCT IEPEYTBEPXJIEHUS
PABOYEM ITPOr'PAMMBI JTUCIHUTIIUHBI

Pabouas nmporpamma onob6pena va 20/ 20__ yueOHsbIi roga

[Iporokon 3acenanus kadeapsl Ne OT rojaa

3aBeayromuii kadgenpoil 1.T.H., mpodeccop

/M.JO.Mosnaxos/

Pabouas nmporpamma onobpena na 20__/ 20 y4eOHblii rosa

[Tporokon 3acenanust kKageapnl Ne oT roaa

3aBeayromuii kKadenpoil 1.T.H., mpodeccop

/M.JO.Mosnaxos/

Pabouast mporpamma onobpena Ha 20/ 20 y4eOHbIii roga

[Tporokon 3acenanust kKapeapnr Ne OT roaa

3aBenyromnuii kKageapoil  J.T.H., mpodeccop

/M.}O.Monaxos/

Pabouast mporpamma ogobpena Ha 20/ 20 y4eOHbIii roga

[Tporokon 3acenanust kKapeapnr Ne OT roaa

3aBenyromnuii kKageapoil  J.T.H., npodeccop

/M.}JO.Monaxos/
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JIMCT PETUCTPAILIMA UBMEHEHUM
B pab0OvyI0 IPOrpaMMy AUCIUTLTNHbI
Duzuka
o0pa3oBaTeNbHOM MPOrpaMMBbl HanpaBiieHust TOAroToBku 10.03.01. Ungopmayuonnas bezonacnocms,

HAITpaBJICHHOCTD! bezonacnocms asmomamu3supoeaHrivblx cucmem

Howmep BHeceHs! n3MEHEHUS B 9aCcTH/pa3Ieibl Hcnonuurens OcHoBaHue
U3MEHEHUS paboueil mporpaMMbl 014(0) (HOMep 1 AaTa mpOTOKONIA
3acenanusi Kadepbl)
1
2
3aBenyronuii kageapoit /

Toonucw [«7(0]




