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IIpenucnosue

1. Haznauenue: TeKymuii KOHTPOJIb M MPOMEKYyTOUHas arrectauus oOydaromuxcs PI'AOY BO
«CeBepo-Kapkazckuil @enepanbHblil yHUBEPCUTET» Ha COOTBETCTBUE UX MEPCOHANBHBIX JOCTHXKEHUN
MO3TalHbBIM ~ TPeOOBAHUSAM  OCHOBHOM  NpodecCHOHANBHOW  00pa3oBaTEeNbHON  MPOTpaMMBbI
CHEIUAIBLHOCTH (OIIEHKA 3HAHUN, YMEHHI M OCBOCHHBIX KOMIIETEHIUHN).

@OHJT OLIEHOYHBIX CPEICTB TEKYILEro KOHTPOJII YCIEBAEMOCTH W IPOMEXYTOUHOH aTTecTaluu
pa3paboTaH Ha OCHOBE paboyeil NpOorpaMMbl JUCHUIUIMHBI «®DU3WKa» W B COOTBETCTBHU C
00pa30BaTeNIbHON MpOrpaMMoOil BEICIIEro oOpa3oBaHus MO HampaBieHuro moAarotoBku 18.03.01
XuMHYecKasi TEXHOJIOTHUs, YTBEPXKAECHHOM Ha 3acelaHuu YuyeOHo-meToauueckoro cosera CKOYVY,
npoTOoKOJI Ne_ oT «  » T.

2. Pa3pabotuuk CoeipoBarckas Banentuna lBanoBHa, nouent kagenpsl ['uM/I.
3. ®OC paccMoTpeH U yTBepkJeH Ha 3acenanuu kadeapsl 'uM/I, npotokos Ne ot « »
4, ®OC cormacoBan c¢ Bemyckatomeid kademport XTMwuAXII, mnportokonm Ne oT

« » TI.

5. Ilpoegena oskcmeptuza @®OC. YneHbl HKCHEPTHON TIpyNIbl, MPOBOAMBIINE BHYTPEHHIOIO
JKCIIEPTU3Y:

[Ipencenarens: (®.1.0., 10KHOCTB)

(®.1.0., 10IKHOCTB)

(®.1.0., 10IKHOCTB).

DKCHEPTHOE 3aKII0YeHHUE. (POHJ OIICHOYHBIX CPEJICTB MOXET OBbITh HCIIOJIL30BaH IS IPOBEICHHS
TEKYIIEro KOHTPOJII U MPOMEKYTOYHOM aTTECTAIMK OOY4YalOIIMXCS 1O HAaIPaBICHUIO TOJTOTOBKH
18.03.01 XuMuyeckass TEXHOJIOTHA

T. « » 2021 r. (moamucek)

7. Cpok netictBust ®OC



[Macnopt (hoH/IA OTICHOYHBIX CPEJICTB

U IIPOBEACHHU A TCKYILICTO KOHTPOJIA U HpOMe)ICYTOHHOﬁ arTeCTalnun

[To nucumniuue
Hanpasnenune noarotoBku
[Tpodws moaroTOBKH

duzuka

18.03.01 Xumuueckass TEXHOIOT U
XUMUYeCKast TEXHOJIOTHsSI HEOPTaHUYECKUX BELISCTB

KBanudukanus BbITyCKHHKA bakanasp
®opma oOydeHHs 3a049Has
I'on Havana oOyueHust 2021 rona
Nzyuaercs B 2,3 cemecTpax
Kog Oran CpenctBa wu | Bun Tun HaumenoBan | KommuectBo
OLICHUBAaEM q)OpMI/IpOBaHI/I TECXHOJOI'nn KOHTpOJIS[, KOHTpOJIH nue 3az[aH1/1171 JJIA
on A OLICHKHA aTTecranus OLICHOYHOI'O Kaxao0ro ypOBHH,
KOMIICTCHI KOMIICTCHIIN U CpeacTBa IT.
uu (Ne Temsr) bazos | IloBellIeHH
BIH BIH
OIIK-2 12345678 | CobecenoBa | Tekymmit | Ycrueiii | Bompocsr 130 120
VK-1 9 HUE TUTST
cobecenoBaH
1501
CocraBuTenn

« »

(moamnuce)

2021 r.
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MHWHHUCTEPCTBO HAYKHU U1 BBICIHEI'O OBPA3OBAHUA
POCCUMCKOU ®EJEPALTUN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YUPEKICHUE BHICIIETO 00OpPa30BaHUS
«CEBEPO-KABKA3CKHI1 ®EJIEPAJIBHBINA YHUBEPCUTET»
HeBuHHOMBICCKHIA TeXHOTOTHYECKUN HHCTUTYT ((punmnain) CKOY

YTBEP/XK/JIAIO:

H.o. 3aB. kadempoii [MIM/]]
A. B. IlamkoBckuit

« »

Bonpocsl Kk 3k3aMeHy
[0 TUCIUIIINHE «DU3nKa»

ba3oBblii ypoBeHb
Bomnpocer s cobecenoBanus

2 cemecTp

[Ipeamer pu3mky 1 €e CBSA3b C APYTHUMH MPEAMETAMHU.
Emuannet namepernst pu3andecKuX BeTMYHH.
OCHOBHEBIE ITOHATHUSI KHHEMATHKA TOYKH.

CKOpOCTh TOYKH.

Y cKkopeHne TOUYKH.

Kiaccudukanust 1BKeHUH TOUKH.

[TocTynatenpHOE ABM)KEHHE TBEPIOTO TEa.
BparatensHoe 1BMKEHHE TBEPIOTO TEIA.

3aKoHbBI TMHAMUKH TOYKHU. CHIIBI TPEHUSI.

3aKOH COXpaHEHHS UMITYJIbCa MEXaHHYECKON CHCTEMBI.
IleHTp Macc MEXaHMUYECKOHM CHCTEMBI. Teopema 0 IBMKCHHUH 1IEHTPa Macc.
DHeprus, padboTa, MOIIHOCTb.

Kunetnueckas 1 moTeHImanbHasi SHEPTUH.

[osie cun TsbKecTH, MoJie CUIl YIPYTrOCTH.

3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUH.
OcCHOBHbIE IOHSTHS TEOPUH YAAPA.

AOGCOIIOTHO YIPYruil yaap ABYX TeX.

AbconroTHO Heynpyrui yaap aByx tei. 20.0ceBoit MOMEHT HHEPIIMU TBEPOTO Tela.

Teopema Ltelinepa. OceBble MOMEHTBI HHEPLIUM ITPOCTEUILINX TEIL.
Kunernueckast s3HEprus BpallaroEerocs Tena.

BeKkTopHBINM MOMEHT CHIIBI OTHOCUTENIBHO LIEHTPA B IIPOCTPAHCTBE.
AnreOpandecKkiii MOMEHT CHUJIbI OTHOCUTENILHO OCH.

PaboTa 1 MOIITHOCTb CHJI, IPUJIO’KEHHBIX K BpallaroleMycs Tely.

MoMeHT UMITyJIbca MaTEPUAIILHOM TOUKU U MEXaHUYECKON CUCTEMBI.

3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA.

OcCHOBHOE ypaBHEHHE AMHAMHUKH BPAIaTEIbHOTO JIBUKEHUS TBEPJOTO Tea.
VYpaBuenune Menneneesa-Knaneipona.

2021 .
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OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON TEOpUM HJICalbHBIX T'a30B. Pacnpenenenue
Makcseina.

Bapomerpudeckas popmyna.

Crarucruueckue pacnpeeneHus. BeposTHOCTb 1 QuIyKTyaluu.

3akoH MakcBe/uia 0 pactpeeseHU: MOJICKYJNl WACABHOTO ra3a 1Mo CKOPOCTSM M SHEPrHH TEIIOBOTO
JBUKCHMUS.

Pacnpenenenue bonsimana. Pacnipenenenue ['n60ca.

SIBnenus nepeHoca B TCPMOJMHAMUYCCKHNX HCPABHOBCCHBLIX CUCTEMAX.

Huddysus, TennonpoBoAHOCTE, BSI3KOCTh. CTaTUCTUYECKHE paclpeaencHus. BeposTHOCTh 1
GiyKTYaumy.

OcHOBBI TepMOIUHAMHKH. TepMoHAMUYecKe (DYHKIIHH.

BHyTpeHHss aHeprusi, padoTa U KOJINYECTBO TEIUIOTHI.

IIepBoe Hayaso TEPMOIMHAMUKHU

TermoemkocTh. PaboTa npu pa3invHbIX H30MpPOIEccax.

Anuabatudeckuii npouecc. [lomurponusiii mporiece. Kpyrosoii mporiecc.

40 O6patumble 1 HEOOPATHMBIE TEIJIOBEIE IIPOLIECCHI.

41 Koaddurment nonesnoro aeiicteust (KITJI) unkia. BeH3UHOBBIN IBUTATENb.

42 TlpuBeseHHOE KOIMYECTBO TEILIOTHI.

43 Durponus. CTaTHCTUYECKOE TOIKOBAHUE SHTPOIIHH.

44 Bropoe HaYaa0 TEPMOJANHAMHKH, €ro GUITOCOPCKUil CMBICI.

Ymers:

1 OmnpenensaTs AUana3oHbl paCCTOSHUN, BpEMEHHBIX HHTEPBAJIOB U MACC, XapaKTePHBIX JJIs
pAa3IUYHBIX pa3EIOB €CTECTBO3HAHUA.

2 Bocnons3oBaTthcs KunemaTHueckuM OMMCAaHUEM MEXaHUYECKOTO JIBUYKEHUSI.

3 HccnenoBath npsIMOJTUHEHHOE IBHKEHUE TOUKH.

4 MHccnenoBaTh KPUBOJIMHEHHOE JIBIDKCHHE TOUYKH.

5 MHccnenosath nepemenieHue, myTb, CKOPOCTh M YCKOPEHHUE TOUKU MTPH KPUBOJIHMHEHHOM
JIBYDKECHUU.

6 UccnenoBath HOpMaIbHOE U TAHTEHIIUAIBHOE YCKOPEHHS TOUKH.

7 VccnenoBath MOCTyNaTeIbHOE IBKEHUE TBEPIOTO TENA.

8 MW ccnenoath BpallleHHE TBEPJIOTO Tela BOKPYT HEMOABMIKHOM OCH.

9 OmnpenensaTs yrioByl CKOPOCTh U YTIIOBOE YCKOPEHUE TeNa.

10 HccnemoBaTh MOHITHE O TUIOCKOM JBH)KEHHH TBEPAOTO TEa.

11 Tlpumensts 3akoHbl ["amunes-HproToHA.

12 Hcnonb30BaTh YpaBHEHUS JIBHIKCHHUSI.

13 Pacno3HaBaTh HHEPIHAIbHBIC U HEMHEPIIUAIBHBIC CHCTEMBI OTCYETA.

14 Vcnonb30BaTh MPUHIIMII OTHOCUTEIBHOCTH [ anues.

15 OmnpenensiTh NpUPOIY CHUIL.

16 OmnpenensiTh rpaHUIBI IPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH MaTepHAIbHBIX YaCTHII.
17 Hcnonb30BaTh MOHSATHE O MEXaHUYECKOH CHCTEME.

18 OmnpenensTe UMIYIHC MAaTEPHAILHON TOYKH M MEXaHHUUECKON CUCTEMBI.

19 TIpumeHsTH 3aKOH COXpAaHEHUS UMITYJIbca KaK (yHIaMEHTAIbHBIN 3aKOH MPUPO/IBL.

OHpe,[[eJ'IHTL LHEHTp MaccC MEXaHUYECKON CHUCTEMBL.

Biaagern:
1 Epuaunamu usMepeHuil U cCHCTeMaMu €IUHUIL.
2 JluamazoHamu pacCTOSIHUI, BPEMEHHBIX HHTEPBAIOB M MACC, XapaKTEPHBIX JJIsl Pa3IMYHBIX
pa3AeiioB €CTECTBO3HAHUS.
3 KunemaTnueckuM OIMHCAHHEM MEXAaHHUYECKOTO IBIIKECHUS.
4  HccnegoBaHueM MPSMOJIIMHEHHOTO IBHYKEHHE TOUKH.



5 HccnenoBanueM KpUBOJIUHEHHOTO ABUKEHUE TOUKH.

6 UccrenoBanuem nepeMeieHus, myTu, CKOPOCTH M YCKOPEHUS TOYKH MPH KPUBOJIUHEHHOM
JBUKCHUMU.

7 HccnenoBaHreM HOPMaJIbHOIO U TAHTE€HIMAIBHOTO YCKOPEHUS TOUKHU.

8 MHccrnenoBanueMm MocTynaTeNbHOTO JIBU)KEHUS TBEPIOTO TEa.

9 MHccrnenoBanueMm BpalleHUs TBEPAOTO TEIa BOKPYT HETIOABI)KHON OCH.

10 OmpeneneHreM YriIOBOW CKOPOCTH U YIIIOBOTO YCKOPEHHS TEa.
11 TlonsiTueM O IUIOCKOM JBUKEHUU TBEPAOTO TEa.

12 3akonamu ['anmmunes-HpioToHA.

13 IlpumeHeHHEeM ypaBHEHUS JBUKCHHSL.

2 cemecTp
MOBBINIEHHBI YPOBEHb

3HaTh:
1 3akoHnsl Keruepa. 3akon BecemupHOro Tsrotenus.
2 Cwuia TSDKeCTH, BEC, HEBECOMOCTb.
3 OcHOBHBIC TIOHSTHS TEOPUH TPABUTAIMOHHOTO TONS (HANPSDKEHHOCTh, CHJIOBBIC JIMHHH,

MOTEHIMATIbHAS DPHEPTHsI, TOTSHIIUAJ, SKBUTIOTEHITHAIBHBIE TIOBEPXHOCTH).
4 B3auMoCBs3b MEXIYy HAMPSHKEHHOCTHIO U TIOTCHIIMATIOM TPaBUTAITMOHHOTO TIOJIS.
5 Teopema Hepucra. Iuxa Kapro. KITJI umkia.
6 JKuukoe cocrosaue. CTpOEHHE KUIKOCTEN.
7 TloBepXHOCTHOE HATSKEHHE. SIBJICHUS HA TPAHUIIE JKUIKOCTH W TBEPIOTO TENA.
8 KanwuisapHble sIBICHHS.
9 XKuukoe cocrosaue. CTpoeHue kuakocTeil. [Io0BEpXHOCTHOE HATSKEHHE.
10 SsIBneHus Ha rpaHMIIE KUIKOCTH U TBEPIOro Tena. KanuiuisipHbie iBIICHUSL.
11 ®asoBbie paBHOBecHs U MpeBparieHus. VicrapeHne u KOHIEeHCaIusl.
12 PaBHOBecHe JKHIKOCTH M HACHIIIEHHOro apa. M3orepmsl Ban-nep-Baanbca.
13 Kpurnueckoe cocrosinue. [leperperslii nap u neperperast XuaKkocTh (MeTacTaOUIIbHBIE COCTOSHHS).
14 TInasnenune u kpucrauu3sanus. Pa3oBas quarpaMMa COCTOSHUSL.
15 Vpasuenune Knaneiipona-Knaysuyca. TpoliHas TouKa.
16 Kpwuruueckas Touka. Kpuruueckas remieparypa. ®a3oBbie EPEXO0Ibl BTOPOro posa.
17 CsoGonusie konebanus. ['apMOHUYECKHUI OCLIUIIISATOD.
18 ®usnueckuii MasTHUK.
19 KonebarenbHbIit KOHTYP.
20 Cnoxenune KoneOaHui.
21 MexaHuuecKHe 3aTyXaromue KojaeOaHus.

YMerTh:

HpI/IMeHHTB TEOPEMY O ABHKCHUUN LNECHTpPA MACC CUCTCMBI.
OHpe,[[eJ'IHTL pa60Ty 1 MOIIHOCTDB CHIJIBI.
Paccuurath KHHCTUYCCKYIO DHCPTUI0 UTIOTCHIIUAJIBHYIO S9HEPTHUIO.
Pacno3naBath KOHCCPBATUBHBIC 1 HCKOHCCPBATUBHBIC CUJIbI.
HpI/IMeHHTb 3aKOH COXpPAaHCHUS SHCPIUH.
OHpe,[[eJ'IHTL 0CEBOM MOMEHT HHCPLHUH TBCPAOTO TEJIA.
Paccuutath MOMEHT CHJIbl, MOMCHT UMITYJIbCA.
Hcmonp30BaTh OCHOBHOE YpaBHCHHUEC NTUHAMUKU BpalllaTCIIbHOT'O ABUKCHUA TBEPAOITO TCJIA.
HpI/IMeHHTB 3aKOH COXpaHCHUA MOMCHTA UMITYJIbCA.
10 Pacno3HaBath JUHAMHUYCCKUEC U CTATUCTUYCCKUC 3aKOHOMCPHOCTH.
11 Pacno3HaBathb napaMeTpbl COCTOSAHUS ra3a.
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12 Hcnonp30BaTh TEMJIOBBIE JBUTATENN M XOJIOAUIbHBIC MAIIMHBI, XOJIOAUIBHUK, KOHTUIIHOHED,
TEIUIOBOM HACOC.

13 Omnpenenuth MOBEPXHOCTHOE HATSKEHHE, KAMUIAPHBIC SIBICHUSL.

14 BrIABUTH ClEAYIOIINE SBJICHUS: HCIAPEHNE U KOHJEHCALIMSI, PABHOBECHE KUIKOCTU U
HACBIILIEHHOTO T1apa.

15 Ilpumensats uzorepmsl Ban-nep-Baanbca, kputuueckoe cocTOsSHUE.

16 Paccumutath (ha3oByI0 AMArpaMMy COCTOSIHHUS.

17 Tlpumensts ypaBuenue Knaneiipona-Knaysuyca.

18 Hcnonn3oBaTh MOHATHS: TpolHas Touka, Kputnueckas Trouka, Kputndueckas temmeparypa,
(hazoBbIe MepeXo 6l BTOPOTO POJIa.

Baanern:

Pacno3naBanneM MHEpIUATBEHBIX U HEMHEPIUAIBHBIX CUCTEM OTCYETA.
[IpunnumnoM oTtHOcUTeNnbHOCTH [ anmuest.
OrnpeneneHueM TpaHUIBI MPUMEHUMOCTH KJIACCUYECKON MEXaHUKU MaTepUaIbHbIX YaCTHII.
IToHsiTHEM O MEXaHUYECKOH CHCTEME.
NMnynscoM MatepuanbHOW TOYKH U MEXAHUYECKON CUCTEMBI.
3aKOHOM COXpaHEHHs UMITYJIbca Kak (hyHaMEHTAIbHbIH 3aKOH MTPUPOJIBL.
Teopemoii 0 JBUKEHUH LIEHTPA MAacC CUCTEMBI.
[MousiTusiMu: paboTa U MOIIHOCTD CHJIBI.
TlongaTusaMu: KHHETHYECKAs OHEPIruro U NOTCHUIMUAJIbHAasA SHEPTUIO.
0 TTonsTsMu: KOHCEPBATHBHBIC 1 HCKOHCEPBATUBHBIC CUJIBI.
1 3axkoHOM COXpaHEHUS SHEPIHH.
12 TlonstreM oOCeBOM MOMEHT HHEPLMH TBEPIOrO TEA.
13 Pacuerom MOMEHTa CHJIBI, MOMEHTA HMITYJIbCA.
14 OcHOBHBIM ypaBHEHHEM JUHAMHUKH BPAIIATEIBHOTO ABUKEHHUS TBEPIOTO TENA.
15 3akoHOM coxXpaHeHHs MOMEHTA UMITYJIbCa.
16 TloHSTHSMU: IMHAMUYECKHE U CTATHCTHIECKUE 3aKOHOMEPHOCTH.
17 TlousrrusiMu: UCTIApEHUE U KOHJICHCAIINSI, PABHOBECHE KHUKOCTH M HACBIIIEHHOTO Tapa.
18 Ilpumenenue nzorepmbl Ban-aep-Baanbca, kpurnueckoe coCTOsTHUE.
19 Pacyetom ¢a30Boii quarpaMMbl COCTOSIHHSL.
20 Ilpumenenuem ypaBHenus Knaneipona-Knaysuyca.
21 Tloustusimu: TpoWHas Touka, Kputmueckas touka, Kpurtmdueckas temriepartypa, (a3zoBbie
Mepexoabl BTOPOTO po/a.
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1. Kputepum onieHMBaHHUs KOMIeTeHIUH

[IpomexyrouHas aTrrectauus 2 cemecTp B popme 3auera

[Ipouenypa 3auera (3a4era ¢ OLIEHKOI) KaK OTJEIbHOE KOHTPOJILHOE MEPOIIPUSATHE HE TPOBOAUTCS,
OIICHUBAaHME 3HAHUN 00YYaIONIErocs MPOUCXOINT O pe3ylbTaTaM TeKYIIEro KOHTPOJISL.

3aueT BBICTABISETCS MO pe3ynbTataM paboThl B CEMECTpe, MPHU cAaue BCEX KOHTPOJIBHBIX TOYEK,
MPeIyCMOTPEHHBIX TEKYIIIUM KOHTPOJIEM ycreBaeMocTd. Eciiu o utoram cemectpa o0yJaromuics nMeeT
o1 33 1o 60 6amnoB, eMy CTaBUTCS OTMETKA «3auTeHo». O0ydaroneMycs, UMEIIIEMy 10 UTOraM CeMecTpa
MeHee 33 6aIoB, CTABUTCA OTMETKA «HE 3aYTEHO.

Konuuecmeo 6annos 3a 3auem (Szau) npu pasnuunsix petimuHeo8bix OAIIAX
no OUCYunIuHe no pe3yibmamam pabomsl 6 cemecmpe

PeiiTuHTOBBIN 02/1J1 10 TUCHHUIJIMHE KonunuectTBo 6a/10B 32 3auet (S3a4)
1o pe3yJbTaTam padoTsl B ceMectpe (Rcem)

50 < Rcem <60 40




39 < Rcem< 50 35

33 < Rcem < 39 27

Rcem< 33 0

2. MeToanyeckue MaTepHAJbl, ONpeIeIAoNMe MPOUeTyphl OLEHUBAHHUS 3HAHUMH, YMEHMIi,
HABBIKOB M (WIHM) ONbITA [AeSTeJLHOCTH, XapaKTepU3yWIIUX 3Tanbl (POPMHUPOBAHUSA
KOMIIeTEeHIIUi

Texyiuit KOHTPOJIb 00yUAIOLIUXCS TPOBOIUTCS MPENOIaBaTENSIMU, BEAYIIUMHI J1TaO0paTOpHbIE
U IPAKTUYECKUE 3aHATHS [0 TUCIUIUIMHE, B CIEAYIOIIMX hopMax:

-IToaroToBka k mabopaTopHoi padboTe
-IloaroroBka K JEKIMU
-IToxroToBKa K MPaKTHIECKOMY 3aHSITHIO

Jlomyck k J1abopaTOpHBIM paboTaM MPOUCXOTUT NMPU HAIUYUH Y CTYAEHTOB II€YaTHOTO
BapuaHTa OTYETa. 3allluTa OTYeTa MPOXOJaUT B (hopMe J0KIaAa CTyIeHTa 110 BBIMOJIHEHHON paboTe U
OTBETOB Ha BOIMPOCHI MPEIOoaBaTesl.

MaxkcumanbHO€ KOJIMYECTBO OAJIJIOB CTYJEHT MOJyYaeT, eciiu 0(popMIIeHHE OTUeTa
COOTBETCBYET YCTaHOBJIEHHBIM TPEOOBAHMSIM, & OTYET MOJHOCTHIO PACKPHIBAET CYTh PaOOTHI.
OcHoBaHMEM ISl CHUKEHHEM OLIEHKH SIBIISIOTCS:

- cmaboe 3HaHue TeMbl 1 OCHOBHOW TEPMUHOJIOTUH;

- ohopmIIeHHE OTYETa HE B COOTBETCTBHUH C MPEIbSIBISIEMbIMU TPEOOBAHUSIMU;

- OTCYTCTBUE YMEHUS MIPUMEHSITh TEOPETUUECKIE 3HAHUS ISl PEIICHUS TPAKUYECKHX;

- YaCTUYHOE WJIM TIOJHOE HEe3HAHUE OTBETOB HA BOMPOCHI MTPErojaBaTels.

OTt4eTr MOKeT ObITh OTIIPABJIEH Ha A0PAOOTKY B CIEIYIOIIUX CIydYasx:

- HECOOTBETCTBHE BapHAHTA BHITIOJHEHHUS 3a/1aHUS.

- IPY YaCTUYHOM HJIM MIOJIHOM HE3HAHUU OTBETOB Ha BOMPOCHI MPEIO1aBaTessl.

3 cemecTp
ba3oBblii ypoBeHb

3HaThb:

3aKOH COXpaHEHUsI AIEKTPUIECKOTO 3apsa.

3axoH Kyiona.

DEeKTPOCTaTHUECKOE HOJIE.

.Teopema ["aycca my1st 91€KTPOCTaTHUECKOTO TOJISl B BaKyyMe.
ITpumenenue Teopemsl ['aycca a1 pacueTa 37€KTPOCTaTUYECKUX MOJIEH.
[ToTeHiman 31eKTPOCTaTHIECKOTO MOJIS.
DEeKTpOCTaTHUECKOE MOJIe BHYTPU U BHE MPOBOJIHUKA.
DEeKTPOEMKOCTh YEJUHEHHOTO ITPOBOIHUKA.
DEeKTPOEMKOCTh CUCTEMBI TPOBOAHUKOB. KoHaeHcaTop.

10 DneKkTpuvecKHii TUTOIb.

11 Tlonspuzauus AUIIEKTPHUKOB.

12 DnexTpocTaTHUecKoe MoJe B JUIEKTPUKE.

13 OcoOble AUINEKTPUKH.

14 DnexTpuyeckuil TOK, CHJIa U IUIOTHOCTbH TOKA.

15 Crpoenue cunbl. D/1C u HanpsHKEHHE.

O©ooO~NOoO oIk WwWNPEF
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3axon Oma.

PaGora u momrHOCTE TOKA. 3akoH J[koyns-JIeHma.

3axoH Oma Juig HEOJTHOPOJAHOTO y4yacTKa LIETH.
Knaccuueckast Teopust 31€KTpOIIPOBOAUMOCTH METAJLIIOB.
DIEKTPUUYECKUM TOK B AUDIIEKTPUKAX.

OTHOCUTENBHOCTh B3aUMOJICHCTBUS 3apsI/IOB.
MaruuTHas cuiia. MarHuTHOE MOJIE TOYEYHOTO 3apsa.
MaruuTtHoe 1noJje npoBoJHUKa ¢ TokoM. 3akoH buo-Casapa-Jlannaca.
MarauTHO€ 1oJie MPSIMOTO TOKA.

MarauTHO€E 1oJie KpyroBoro Toka.

[ToTok u MUPKYIALMS BEKTOPA MATHUTHOW WHTYKITUH.
MarsuTHO€ 10JIe COJICHOMA.

JIBI>KeHME 3apsKEHHBIX YAaCTUIl B MATHUTHOM TIOJIE.
Dddext Xomna.

B3aumoneiicTBue napanienbHbIX TOKOB. 3aKOH AMriepa.
KoHTyp ¢ TOKOM B MAarHUTHOM TIOJIE.

Hamaranuennocts BemiecTBa. HanpsmkeHHOCTh MarHUTHOTO TIOJIS.
[TapamarneTuku, TuaMarHeTHKH.

deppoMarHeTuKH.

SIBneHne AIMEKTPOMAarHUTHON WHIYKIIUH.

BuxpeBoe anekrpuieckoe moue.

Toku ®yko.

Camonnnykuus. MHIyKTUBHOCTB KOHTYpA.

Toku pu pa3MbIKaHUU U 3aMblkaHuu RL-1ienu.
B3anmuas uHayKIms.

TpancdopmaTopsl.

DHeprus MarHUTHOTO TOJIS.

Tox cmenieHus.

[Tepexoansie mporieccel B RC - nenwu.

YpaBuenus Makceia.

[IpyXuHHBI TapMOHUYECKUN OCLHUILIATOP.

®u3nueckuil MasTHUK. MareMaTuuecKuil MasiTHUK.
Hezaryxaromue 35ekTpoMarHuTHbIE KOJIeOaHMUsI.
JloOpoTHOCTH KOJIeOaTeIbHON CUCTEMBI.

MexaHnnyeckue 3aTyxaromye KojaeOanus.

DNEeMEHTHI IIEKTPOHHOHN ONTHKHU.

Pa3BuTHe npeacraBneHuit 0 mpupoie CBeTa.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTH CBETOBBIX BOJIH.
WNurtepdepennus crera.

Mertopl HaOMIOAEHUS UHTEPPEPEHIIUU CBETA.
NuTtepdepenius cBeta npu OTPaKEHUU OT TOHKUX TUICHOK.
[Ipumenenne uaTepPEepEeHIIUU CBETA.

[Tpunnun INrolirenca - Openens.

3oHbl OpeHens.

[IpsiMonMHENHOE pAaCcTIPOCTPAHEHHUE CBETA.

Hudpaxuus OpeHens Ha KPYrJIoM OTBEPCTHH U JHCKE.
Hudpaxus OpayHrodepa Ha 0JTHON ILEIH.
HudpakuronHas pemietka. [IpocTpaHcTBEHHAs pelieTka.
Paccesinue ceta. Judpakius Ha MPOCTPAHCTBEHHOU pEeIIETKE.
Paspermaroniast cmrocoOHOCTh ONTUYECKUX MTPHUOOPOB.
[Tonsitre o ronorpaduu.

EcrecTBeHHBIN U NOJISIPU30BAHHBIN CBET.
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[Tonsipuzanus cBera npu OTPaXKEHUU U MPEIOMIIEHUH HA TPAHULIE IBYX JAUAJIEKTPUKOB.
[Tonspuzanus npu ABOMHOM JIy4EIIPEIOMIICHUH.

[Tonsipu3annoHHbIe TPU3MBI U TOJISPOUIBIL.

AnHanu3 noJaspu30BaHHOIO CBETA.

HckyccTBeHHas ontuyeckasi aHU30TPOTIHSL.

Bpamenne niockoCTH NoJIsIpU3anyH.

YMmerh:
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[IpumensaTs 3akoH KynoHa, moHATHE IEKTPOCTATUYECKOE TTOJIE.

Hcnonp30BaTh NPUHLHAI CYNEPIIO3ULUN NIEKTPOCTATUYECKUX TTIOJIEH.

Hcnone3oBars Teopemy ['aycca uist 351€KTpOCTaTUYECKOTO OISl B BAKYyMe.

Hcnonp30BaTh NUPKYISIUIO BEKTOPA HAIPSPKEHHOCTH JIEKTPOCTATUYECKOTO MOJIS.
Hcnonp30Bark MOHATHE MOTEHIMAI AJIEKTPOCTATUYECKOTO TOJIS.

Pacrio3HaBath TUIIBI TUAJIEKTPUKOB, UX MOJSPU3ALNIO, HANPSYKEHHOCTD MOJI B JUAJIEKTPUKE.
DIEeKTPUYECKOe CMEIIECHHUE.

[IpumensaTs Teopemy ['aycca s 2IIEKTPOCTATUYECKOTO MO B JUIIEKTPHKE.

Br16upaTh THI KOHJEHCATOPa JUIsl COCTaBIIEHUS AJIEKTPOCXEMBI.

Ornpenensats SHEPTUI0 JIEKTPOCTATUYECKOTO TOJIA, 3apSKEHHOTO MPOBOJHUKA U 3aPSKEHHOTO
KOHJIEHCATopa.

Hcnonp30BaTh KIACCUUECKYIO TEOPHUIO 3JIEKTPOIIPOBOIHOCTH METAILIOB.

Onpenensars 3NeKTPUIECKUN TOK, CHITY U IIJIOTHOCTh TOKA.

Hcnonb30BaTh NOHATHS -3JIEKTPOIBHIKYILAS CHIIa U HATIPSDKEHUE.

Paccunrate conpoTHBIIEHHE TPOBOIHHUKOB.

Hcnonb3oBatk 3akoH OMa [1711 HEOJTHOPOHOTO y4acTKa LETH.

[TpumensTs npaBmna Kupxroda ajst pa3BeTBICHHBIX 1eTieil. MOITHOCTH TOKa.

Hcnonb3oBats 3akoH Jxoynsa-Jlenua.

Hcnonb3oBaHuEe TEPMOIIEKTPOHHON SMUCCHH.

Paccunrtath 3mekTpudeckuil TOK B ra3ax,lpolecchl HOHU3AIMN U PEKOMOMHALINH.
Hcnonb30BaTh 351eKTPOIPOBOAHOCTD C1a00MOHU3UPOBAHHBIX Ia30B.

Onpenensats cuny Jlopenua u cuity Amrepa.

[Tpumensars 3akon buo-Caapa-Jlamiaca.

Ornpenensats BUXPEBOU XapaKTep MArHUTHOTO I0JIs1, MATHUTHBII MOMEHT.

Hupkynsnust BEKTOpa MArHUTHOM MHAYKLIMH B BAKyyM€, MarHUTHOE MOJIE€ COJICHOUAA.
Onpenenats NOTOKH 3apsDKEHHBIX YACTUL B MATHUTHOM ITOJI€. Y CKOPUTEIN M aHAIU3ATOPbI
3apsKEHHBIX YaCTHIL.

[Mpumensats D ekt Xonna. B3aumoaelicTBre napanienbHbIX TOKOB.

Paccunrtarh NoTOK BEKTOpa MarHUTHOM MHIYKIUU.

[Ipumensts Teopemy ["aycca s mosst BEKTOpa MAarHUTHOM MHIYKIIUH.

Hcnonp3oBaHue sBICHUS 3JIEKTPOMArHUTHON UHIYKLIHH.

IIpumensats 3akon Dapajies.

Ornpenensats BpallleHHe paMKH B MarHUTHOM ToJie. UHIyKTUBHOCTh KOHTYpa. CaMOUMHAYKIIMS.
Onpenenars Toku Pyko, TOKM IPU pa3MbIKaHUU U 3aMBIKAHUU JJIEKTPUYECKOM LIETIN.
Omnpenenars B3auMHYO HHIYKIIMSL.

Onpenenars SHEPru0 MarHUTHOTO TIOJIS.

Buxpesoe anekrpuueckoe noiie. Tok cMerieHusl.

Cuctema ypaBHeHM MakcBesia B uHTerpaibHoil U auddepenuuansioit popme CropocTh
pacnpoCTpaHeHus JIEKTPOMArHUTHBIX BO3MYILIEHUH.

WHBapuaHTHOCTH ypaBHEeHUH MakcBesula OTHOCUTENIBHO NpeoOpa3oBanuii JlopeHia.
PenstuBucTckoe npeobpa3zoBaHue MOJEH, 3apsAa0B U TOKOB. OTHOCUTEIBLHOCTh MarHUTHBIX U
IEKTPUYECKUX MOJIEH.

Hcnonb30BaTh 2JIEKTPOHHYIO TEOPUIO AUCIIEPCUH CBETA.

[ornomenue (abcopbums) ceera. Paccesnue csera. M3nydyenune BaBuinoBa — YepeHkoBa.



40 TapMOHMYECKHIA OCIUIIIATOP.

41 Puznyeckuil MasiTHUK.

42 KoneOaTenbHbII KOHTYP.

43 CnoxxeHue KojeOaHuu.

44 MexaHu4ecKue 3aTyxarolne KojaeoaHus.

45 HccnenoBarh sIBI€HUE MOJHOTO OTPAKEHUS.

46 Hcrmosib30BaTh 3aKOHBI IPSIMOJIMHEHHOTO PacIpOCTPaHEHHsI CBETA.

47 Omnpenenatb OTHOCUTENbHBIE I0KA3aTeU PETOMIICHHUS

48 Hcrnonb30BaTh NPUHIHIT PAOOTHI CBETOBOJIOB.

49 Hcnonb30BaTh METO/IBI BRIYUCICHHS TOKA3aTEeNeH TPETOMIICHUS.

50 Hcnonp3oBaTh mpaBuiia MOCTPOCHHS N300paKEHUS IPEIMETOB B JINH3AX.

51 Hcnonp30BaTh YHEPTETHYECKUE M CBETOBHIE BETMUUHBI B (JOTOMETPHUH.

52 Hcnonp30BaTh OCHOBHBIE MTOJIOKEHUS U BBIBOJIBI KOPITYCKYJISIPHOM M BOJTHOBOM TEOPHH CBETA.

53 Hcnonp3oBaTh OCHOBHYIO HJEt0 Teopuu [lmaHka.

54 OmnpenensTe BETUUYUHY BPEMEHU KOT€PEHTHOCTH, JUINHY KOT€PEHTHOCTH.

55 Ompenenarb ONTUYECKYIO JUIMHY MTYTH, ONTHYECKYIO Pa3HOCTh XO/1a.

56 PaccuuTaTh MOJIOCHI PABHOM TOJIIIMHBI M PAaBHOTO HAKJIOHA

57 OmnpenensTh yCIOBUS MUHUMYMa H MaKCUMyMa TIpH MCCIIEIOBaHUN HHTEP(EPESHIINU CBETA.

58 Ompenensite nononaeHus Openens kK npuHOUMY [ 0HTeHCA.

59 Hcnonp30BaTh NPUHIIHIT TOCTPOSHHS 30H DpeHes.

60 Beusisare qudpakiuio Openerst, mbo OpayHrodepa.

61 Omnpenensats qudpakinuro OpeHens Ha Pa3InIHBIX OTBEPCTHSX.

62 OmpenensaTs TOJSPHU3AIMIO JIIS IPOJIOTBHBIX BOJTHAX.

63 Pa3nuuaTh eCTECTBEHHBIN CBET, YACTUYHO MOJISIPU30BAHHbIN CBET M AIIMITUYECKH
MOJIAPU30BAHHBIN CBET.

64 VccrnenoBaTh HHTEHCUBHOCTD CBETA 3a MOJIIPU3ATOPOM IIPU €0 BPAILlEHUH BOKPYT IydKa
€CTECTBEHHOI'O CBETA.

65 OTiMyaTh IIOCKO MOJSPU30BAHHBIN CBET OT €CTECTBEHHOTO.

66 OTinMyaroTcs OTPULIATENbHbBIE KPUCTAIUIBI OT HOJI0XKUTEIbHBIX.

67 Pa3znuuath 1BOIHOE JTydenpeaoMIICHUE B OITUYECKH aHU30TPOITHOM OJJHOOCHOM KpHUCTAaJLIE.

68 Vcnonp30BaTh IVIACTUHKY B Y€TBEPTh BOJIHBI U MOJISPU3ATOP.

69 Iloka3aTh, YTO NPH BBHINOJHEHUH 3aKOHA bprocTepa oTpaskeHHbIN U IPEIOMIIEHHBIN JIydH
B3aMMHO NEPIEHAUKYIISPHBI.

70 OObscHUTE JelicTBUE CBETOBOIO 3aTBopa siueiiku Keppa B coueTanuu ¢ NoJsipu3aTopoM u
aHAJIM3aTOPOM.

71 OnpenenuTb OTIIMYMS ONTUYECKON aKTUBHOCTHU OT JIBOMHOTO JIy4erpeoOMIICHHS.

72 Otnuyath cepoe TeJO OT YEPHOTO.

73 WuccnenoBarh (uznueckuil cMbIca YyHUBEpcaabHOU pyHKnu Kupxroda.

74 HccrnenoBaTh 3HEPreTUYECKYHO0 CBETUMOCTh YEPHOTO TeJa.

75 PaccunTtaTh MakCUMYM CIIEKTPAJIbHOM IIIOTHOCTH SHEPTETUUECKOM CBETUMOCTH YEPHOI'0O Teja
C MOBBILICHUEM TEMIIEPATYPBHI.

76 Hcnonb3oBathb ¢popmyny [lnanka, HaxoauTs noctosiHHyto Ctedana-boibimana.

77 mpuUMEHsATH 3aKOH cMmeleHust Buna u popmyna Panes-/[xunca.

78 PaccunTaTh U3MEHEHHs (POTOTOKA HACBHIIIEHUS C U3BMEHEHHEM OCBEILIEHHOCTH KaToa?

79 OnpenensaTh U3 ONBITOB 10 poTOrPdexTy nocTossHHyko [lnanka.

80 Ompenensate pabOTy BBIXOAA MIPU UCIIOJIB30BAHUH METAILIOB.

81 OOmBsicHUTH C moMOIIBI0 ypaBHeHUs DiiHmTeiHa | u |1 3akonb PoToddhdekra.

82 HapucoBaTb U 00BSICHUTH BOJIBT-aMIIEPHbBIE XapaKTEPUCTHKHU, COOTBETCTBYIOIIUE IBYM
Pa3IMYHBIM OCBEIIEHHOCTSIM KaTo/a MPY 33JaHHON 4acTOTE U JIBYM Pa3IMYHBIM 4acTOTaM MpU
3aIaHHON OCBEIIEHHOCTH.

83 OmnpenensTh JaBlE€HUE CBETA HA 3€PKAIbHYIO U 3aU€PHEHHYIO TOBEPXHOCTH.
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3axoHoM KyiioHa, IOHATHEM 3JIEKTPOCTaTUUYECKOE TOJIE.

[IpyHIMIIOM CYNEpIO3UIMH AIEKTPOCTATUUECKUX MOJIEH.

Teopemoti ['aycca aiis 37€KTpOCTATUYECKOTO I10JISL B BAKyyMe.

[Mupkymnsanuen BEKTOpa HANPSYKEHHOCTH JIEKTPOCTATUYECKOTO MTOJISL.

[Tonsitiem: TOTEHLIUAJ 3JEKTPOCTATUUECKOT O TOJIS.

Tunamum  AMPIEKTPUKOB,  MXIOJIAPU3ALUS,HANPSKEHHOCTh MOl B JTUDJIEKTPHKE.
DIEeKTPUYECKOE CMEIIECHHUE.

[IpumensTs Teopemy ['aycca i 3I€KTPOCTATUYECKOTO OIS B AUAIEKTPUKE.

Tunamu KoHJEHCaTOPa JUIsl COCTABJIEHUS IEKTPUUECKON CXEMBI.

OnpeneneHneM 5SHEPTUM  DJEKTPOCTATHUECKOTO MOJsl, 3apsDKEHHOTO  MPOBOJAHMKA U
3apsKEHHOTO KOHJIEHCATopa.

Knaccuueckoil Teopueit 3JIeKTpOITPOBOHOCTH METAJIIOB.

ITousrTusiMu: 3JIEKTPUUECKUN TOK, CUJIA U IUNIOTHOCTH TOKA.

[TonsrTusiMu: SJIEKTPOABUKYIIIAs CUJIA M HATIPSDKEHUE.

[TonsiTHeM CONPOTUBIIEHUE MPOBOIHUKOB.

3akoHoM OMa AJ11 HEOJHOPOJHOIO Y4acTKa IEMH.

[IpaBunamu Kupxroda nis pa3BeTBieHHBIX Leneil. MOIHOCTh TOKa.

3akonom J[xxoyns-JIenna.

[ToHsiTHEM TEPMOIJIEKTPOHHOM 3MHUCCHH.

PacuetroM aniekTpudeckoro Toka B ra3ax,lpoLecchl HOHU3AIMN U PEKOMOUHAINH.
Hcnonb3oBaHneM 3JIEKTPOIIPOBOIHOCTH CTA00MOHU3UPOBAHHBIX Ia30B.

Onpenenenuem cuibl JIopeHa u cuiibl AMnepa.

3akonom buo-Casapa-Jlamnaca.

BuxpeBoli xapakTep MarHUTHOTO MOJIsl, MATHUTHBIA MOMEHT.

[upkynsust BEKTOpa MArHUTHON MHAYKIIMH B BaKyyMe, MarHUTHOE T0JIE€ COJIEHOUAA.
OnpeneneHreM MOTOKOM 3apsKEHHBIX YAaCTULl B MArHUTHOM TI0JIE. Y CKOPHUTENN U
AHAJIM3aTOPbI 3APSKEHHBIX YACTHULL.

[Ipumenennem Dddexra Xoma. BzaumoaeicTBrue napaaieabHbIX TOKOB.

Pacuerom noTtoka BekTOpa MarHUTHOW MHIYKIUU.

Teopemoii ['aycca nis moJist BEKTOpa MarHUTHOM MHTYKIWH.

Hcnonp30BaHneM SIBIEHUHN IEKTPOMATHUTHON MHAYKIIVH.

3akonom Dapanes.

[IpaBunaMu BpallieHust paMKi B MarHUTHOM 11oJi€. UHIyKTUBHOCTD KOHTYpa. CaMOUMHIYKIIMS.
OnpenenenreM TokoB DyKo, TOKK NIPHU pa3MbIKaHUU U 3aMbIKAHUH 3JIEKTPUUYECKOM LEIH.
OrnpeneneHreM B3aUMHOM UHIYKLUS.

OrnpeneneHrneM 3HEpruyd MarHUTHOTO TOJIS.

BuxpeBbIM anekTprueckuM 1osieM. ToK cMeleHus.

Cucremoii ypaBHeHuit MakcBeiia B MHTerpaibHOM U quddepenunansHoi popme CKOpOCTb
pacpoCTpaHEeHUs! JEKTPOMArHUTHBIX BO3MYILICHUH.

VHBapraHTHOCTBIO YpaBHEHHI MakcBelia OTHOCUTENBHO NpeoOpa3oBanuil JlopeHua.
PenstuBucTckuM npeoOpazoBaHUeM MoJieil, 3apsAa0B U TOKOB. OTHOCUTEIBHOCTh MarHUTHBIX U
EKTPUYECKHUX MOJIEH.

DNEKTPOHHOM TeOpUEN AUCTIEPCUH CBETA.

ITornomenuem (abcopbuus) ceera. Paccessnue cBeta. M3znydyenue BaBuiioBa — UepeHkoBa.
CrpoeHneM rapMOHMYECKOTO OCLMILIATOPA.

DU3NYECKUM MasITHUKOM.

KonebarenbHbIM KOHTYPOM.

CrnosxeHueM KoJieOaHHiA.

MexaHnueckme 3aTyXaromne KoueoaHusl.

OCHOBHBIMHU 3aKOHAMU ONTHKH.
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[TocTpoennem n300paskeHUi MPEIMETOB C TOMOILBIO JIMH3.

Abeppany ONTHYECKUX CHCTEM.

[TpumMeHeHreM OCHOBHBIX (DOTOMETPHUUECKUX BEITHYHUH.

CBolicTBaMU 3JIEMEHTOB 3JIEKTPOHHOM ONTHKH.

Metoaamu HaOrOIeHHUSI MHTEp(EPEHIINH CBETA.

Metoaamu UHTEpPEPEHIINN CBETA TPHU OTPAKEHUH OT TOHKUX TUICHOK.

[Ipunnunom I'tolirenca - @penens.

[Ipu3znakamu 30H @penens.

Metoaukoii pacuera mudpakunu OpeHens Ha KPYTJIOM OTBEPCTUU H JTUCKE.
Metonukoii pacuera qudpakinun OpayHrodepa Ha OJHOHN IIEITH.

MeTtomuKko# pacdeTra pacCeHBaHU CBETA, JUPPAKIIMHA HA TPOCTPAHCTBEHHOU PEIICTKE.
MeTtoiukoi onpeaenaeHus pa3peniarolieil CiocoOOHOCTH ONTUYECKUX TPUOOPOB.
Metoaukoi onpeaeneHus NoJSIpU3aluy CBETa IPA OTPAXKEHUH U NIPEJIOMIICHUH HA TPAHUILIE
JBYX JTUIEKTPUKOB.

Metoaukoi onpeaesieHus MOJIpU3alyy MPH TIBOMHOM JIy4ePETOMIEHUH.
Metoukoit BeIOOpa MOJISPU3ALUOHHBIX TPU3M U MOJISIPOUIOB.

Meroavka aHanu3a MoJIsIPU30BAHHOTO CBETA.

Omnbrrom ®@uso.

OmnbrTom MaiikenbcoHa.

3 cemecTp
IloBbIlIEHHBIN YPOBEHD
3HaTh:

KBaHTOBas cratucTuka.
®a3oBO€ MPOCTPAHCTBO.
OyHKIMS pacrpeeeHus.
[TonsiTue o kBaHTOBOM cTratucTuKe bo3e-DitHiiTeitna u @epmu-Jlupaka.
BbIposkI€eHHBIH 3JIEKTPOHHBIN a3 B METaJIaXx.
KBanTtoBas Teopus TEMIOEMKOCTH.
@DOTOHBI.
KBanTtoBas Teopus 3JIeKTPONPOBOTHOCTH METAIIIOB.
CBepXIpoBOIUMOCTb.
0 CrpoeHue KpUCTAILIOB.
1 Toueunsle nedekTsl B KpucTamuiax. Jucnokanuu.
12 ®oTOnpoBOAMMOCTH MOTYIPOBOIHUKOB.
13 JlromuHecHeHIHs TBEPAbIX TEJI.
14 KonrtakTHas pa3HOCTb MOTEHIIUAJIOB.
15 TepmosneKTpUYeCcKUe SBICHUS.
16 TlomxynpoBOAHUKOBBIC AUOJBI U TPUOIBL..
17 CocraB u XapakTepUCTUKHA aTOMHOTO Spa.
18 Macca u sHeprus cBs3HU spa.
19 Mopenu aTOMHOTO sifpa.
20 TemnoBoe U3My4YeHUE U JTFIOMUHECIICHIIHSL.
21 3axon Kupxroda.
22 OnTHueckas MUPOMETpusl.
23 TennoBble UCTOYHHUKH CBETA.
Monenu aroma Tomcona u Pezepdopaa.
24 JluHeWvaThlil CIEKTp aToMa BOJAOPOA.
25 Tlocrynats! bopa.
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26 OmnsiTel @panka u ['epra.

27 Cnextp aroma Bojiopoaa o bopy.

28 KopnyckynspHo-BOJIHOBOM Ayalli3M CBOWCTB BELIECTBA.
29 MynbTUIIEKCHOCTD CIIEKTPOB H CIIUH 3JEKTPOHA.

30 MarHuTHBI MOMEHT aToMa.

31 PeHTreHOBCKHE CIIEKTPHI.

32 Macca u SHeprHs CBA3M spa.

33 Mozenu aToMHOrO s/Ipa.

34 S nepnbie cuibl. PagnoakTUBHOCTD. SIepHbIE pEaKIUu.

35 Jlenenwue snep. TepMosiiepHbIE pEAKIIHU.

36 Buapl B3anMOJEICTBHII U KIIaCChI 3JIEMEHTAPHBIX YACTHULI.

37 Meroapl perucTpanuy 3JIeMeHTaPHBIX YaCTHIL.

38 MiIooHbI U UX CBOWCTBA. ME30HBI M UX CBOMCTBA.

39 Yacruipl u antnyactuibl. uneponsl. CTPaHHOCTH U YETHOCTh DJIEMEHTAPHBIX YACTHII,
40 Heiirpuno. Knaccuduraius sneMeHTapHbix yactuil. Ksapku

YMmerh:

OTnu4ath XapakTep B3auMoieicTBUs (OTOHA U IeKTpoHa npu hoToddhdexTte u rddexre
Kowmrrrona.

Onpenenarh 4acTOTy HM3JIYUCHHS aToOMa BOJIOPOJIAa, COOTBETCTBYIONICH BOJIHOBOW TpaHUIIC
3aJJaHHOU CEPUH .

OnpenensaTs KOJMYECTBO JIMHUHN COJIEPIKAIIUXCS B CIIEKTPE U3ITYICHHS.

[Tonw3ysice Monenbio bopa, ompenensaTs CeKTpaabHbIE JTMHUH, KOTOPbIE MOTYT BO3HHKHYTH
NP TIEpPEX0ie aTOMa BOJOPOia U3 OJTHOTO COCTOSIHHSI B APYTOE.

HanocuTe Ha mikany /JUIMH BOJIH JJMHUM KaXKJI0M CIEKTPAIbHOM CEpUil aToMa BOJIOPOa.
Onpenenarts Gpa3zoByIO IPYIIIOBYIO CKOPOCTH (OTOHA.

HccnenoBaTh €CTECTBEHHYIO IIMPHUHY CIEKTPATBHBIX JTUHUHN, UICXOS U3 COOTHOIICHUS
HEOIpeACICHHOCTE.

OOBICHATH OTJIMYMS MOHUMAHHUS MPUIMHHOCTH B KJIACCHYECKOW M KBAHTOBOW MEXaHHKE.
PaccunTtaTh HAMMEHBIITYIO YHEPTUIO YaCTUIIBI B TIOTCHIIUATBHOM sIME» ¢ OECKOHEYHO
BBICOKMMH «CTEHKAMM».

HccnenoBaTh SHEPTUIO YAaCTHUIIBI, HAXOSIICHCS B «IIOTSHIIMAILHOM SIME» C OECKOHEYHO
BBICOKHUMH «CTEHKAMM», B PA3JIMYHBIX COCTOSTHUSX.

OTpeesATh U3MEHEHHE KOA(D(UIIMEHTa MPO3PaYHOCTH MOTSHIIMAIBHOTO Oaphepa ¢ pOCTOM
€ro BBICOTHI, C YBEJIMUYEHHUEM MACChl YACTHUIIbI, C YBETUUCHUEM IOJIHOM SHEPTUU YaCTHUIIBI, C
POCTOM €Tr0 IIHPUHEI.

Onpenensars pa3HOCTb SHEPTUN MEX]Ty SHEPIeTHUECKUMH YPOBHSIMU KBAaHTOBOTO
OCITUJLIIATOPA.

Ornpenenarp XapakKTEPUCTUKHA KBAHTOBBIX YHCEN: TJIABHOTO, OPOUTATILHOTO M MarHUTHOTO.
CpaBHUTH TUNIOTHOCTHU BEPOSTHOCTH OOHAPYKEHHUS ANEKTPOHA B OCHOBHOM COCTOSIHHUH aTroma
BOJIOPO/JIa COTJIACHO Teopuu bopa v KBaHTOBOY MEXaHUKH.

Onpenenuts CyTh MPUHIUIA HEPA3THUUMOCTH TOXKIECTBEHHBIX YaCTHII.

Onpenenars pa3iauyus ONTUYECKOTO U XapaKTePHUUeCKOro PEHTTEHOBCKOTO CIIEKTPOB aToMa
Onpenenars U3MEHEHHs] WHTEHCUBHOCTH PEHTI€HOBCKOTO M3ITyYSHHS M TPaHUIIA CIUIOIIHOTO
CIEKTpa C YBEIMYCHUEM HAIPSHKEHUS MEXIY KaTOJJOM U aHOJIOM, C YBEJIHMYEHHEM Hakaia
HUTH KaToaa?

Onpenenuth MEXaHW3M BOSHHKHOBEHHS SJIEKTPOHHO- KOJIeOaTENbHBIX U KOJIeOaTeIbHO-
BpalIaTeIbHBIX CIIEKTPOB.

BrIsBUTEH ycnoBUE HEOOXOAUMOTO JJIs BOZHUKHOBEHUS BBIHYKJICHHOTO M3JIy4eHUS B
BEIIECTBE.



20 Otnuyate 603e-Tra3 oT pepMu-Tasa.

21 3anmcats pacupenenenue boze-Dumreiina u @epmu-/lupaka u 0OBICHUTT UX PU3UUECKUI
CMBICIL.

22 OnpenensTh NPUHIUITHAILHOE OTIWYHE KBAHTOBOM CTATUCTUKU OT KIACCUUYECKOM.

23 Pa3znuyaTh M0 30HHOW TEOPHH NOJIYIPOBOJIHUKHU M AUIIIEKTPUKH, METAJUTBI U JIHIICKTPUKH .

24 Pa3nuyaTth SHEPreTHYECKUE COCTOSHHS AJICKTPOHOB B M30JIMPOBAHHOM aTOME U KPHCTAJLIE.

25 OOBACHUTH YBETUYECHHUE MMPOBOJMMOCTH C MOBBIIICHUEM TEMIIEPATYPHI.

26 Jlokaszarp moyoxeHue, rae ypoBeHb depMu B COOCTBEHHOM IOJTYIIPOBOJIHUKE PACTIONIOKEH B
cepe/iMHe 3aIpeIIeHHO 30He.

27 HccrenoBaTh BOJIBT-aMIIEPHBIC XapaKTEPUCTHKUP-A-TIEPEXOIA.

28 Kocmwuyeckue JTydu.

29 HccrenoBaTh MIOOHBI, ME30HBI, YACTHUIIB M aHTHYACTHUIIBI, TUTIEPOHBI HCIIOJIE3YS UX CBOMCTBA.

30 KmaccupunupoBaTh 3JI€MEHTAPHBIC YACTHIIBI.

Baapers:
1 Ddodexrom [lomnepa.
2 3akonom Kupxroga. 3akonom Credana - bonpimana u 3akoHoM Buna.
3  ®opmymamu Panes - Ixunca u [Tnanka.
4 VpaBHeHusMHu poTodpdekTa u uX MPUMEHEHHUEM.
5 Macca u umnynsc poToHa.
6 Dddexrom Kommnrona.
7 EIWHCTBOM KOPHYCKYJISIPHBIX U BOJIHOBBIX CBOWCTB JIEKTPOMATrHUTHOTO U3ITyYCHHUS.
8 Moaensmu atoma Tomcona u Pesepdopna.
9 JluHeHvaThIM CIIEKTPOM aToMa BOAOPOIa.
10 IToctymaramu bopa.
11 Onwrramu ®panka u ['epia.

12 KopnyckymnsipHO-BOJHOBBIM Tyall3MOM CBOWCTB BEIIECTBA.
13 HekoTopbiMu CBOMCTBaMH BOJIH Ji¢ bpoiisi.

14 TIpuHIIMTIOM HEONPEICICHHOCTH.

15 Vpasuenuem lllpenunrepa.

16 CraTHCTUYECKUM CMBICIIOM BOJTHOBOW (DYHKIIUH.

17 KBaHTOBaHMEM DHEPTHUHU.

18 KBanToBaHHEeM MOMEHTA UMITYJIbCA.

19 IlpuHIUIIOM CYNEPHO3UIINH.

20 TIpoxoxkaeHreM YacTHUIlbl Yepe3 MOTEHINAIbHBIN Oaphep.
21 TynnenbHbIM 3(PpPeKTOM.

22 JIluHeHHBIM TapMOHUYECKUM OCIIHIIIITOPOM B KBAaHTOBOI MEXaHHKE.
23 TlpusHakamMu aToMa BOJIOPO/ia B KBAHTOBOI MEXaHHKE.

24 CrexTpamu IICJIOYHBIX METAJIOB.

25 MarHuTHbIM MOMEHTOM aToMa.

26 PeHTreHOBCKMMHM CHEKTpaMH.

27 Tlpuposioif XUMHUYECKHUX CBS3€H.

28 MonexkyasipHbIMU CIEKTPaMHU.

29 KoMOMHAIIMOHHBIM PacCEMBAHUEM CBETA.

30 BbIHYX/IEHHBIM U3Ty4YE€HHEM.

31 KBaHTOBOIi CTATHCTUKOM.

32 ®yukuuel pacnpeaenaeHusl.

33 Tlonaruem o kBaHTOBOU cTatuctuke boze-DiinmTeitna u @epmu-/lupaka.
34 KBaHTOBO# TeOpUel TEIIO0EMKOCTH.

35 KBaHTOBYIO TEOPHIO JIEKTPOIIPOBOJIHOCTH METAIIJIOB.

36 CBepXIpOBOAUMOCTb.



37 CrpoeHueM KpUCTaJIIOB.

38 ToueunsiMu nedeKTaMu B KpUCTaLIax. Jluciokanuei.

39 TloHsATHEM TIOMUHECIICHIIMHA TBEPIBIX TEIL.

40 TloHsTHEM O 30HHOI TEOPUH TBEP/BIX TEIL.

41 TlonsiTueM coOCTBEHHAS IPOBOAUMOCTD TMTOTYIPOBOIHHKOB.
42 TloHsTHEM PUMECHAS TIPOBOJUMOCTD MOJTYITPOBOTHUKOB.
43 TlonsitueM (OTOTPOBOAUMOCTD OTYIPOBOTHHKOB.

44 TloHsiTEM KOHTaKTHas pa3HOCTh MOTEHIHAJIOB.

45 CocTaBOM U XapaKTEpUCTUKAMU aTOMHOIO A1pa.

46 TlonsTHAMHU Macca ¥ SHEPTHs CBS3H Spa.

47 MogensaMu aTOMHOTO sJipa.

48 SInepHBIMU CHIIAMHU.

49 PammoaKkTHBHOCTHIO.

50 SnepHBIMH peaKkIUsSIMU.

51 Jlenenuewm siapa.

52 TepMosiiepHBIMH PEAKIIHASIMHU.

53 Bumamu B3aMOACHCTBHSI U KJIacCaMH JIEMEHTapHBIX YaCTHUII.
54 MeTomaMu perUCTpAINK dJIEMEHTAPHBIX YaCTHI]

1. Kputepun oneHuBaHUs KOMIETEHIUI

OrneHka «OTJIIMYHOY» BBICTABIISIETCS CTYACHTY, €CIIH OH

3HaeT: OCHOBHblEe (U3NYECKHE 3aKOHbl M NPUHLUIBI, KOTOpPbIE JIEKAaT B OCHOBE Pa3IMYHBIX
TEXHOJIOTHYECKHUX IMPOLECCOB, MPUHIMMNAX ACHCTBUS Pa3IMYHBIX allllapaToB, MAllMH U MPUOOPOB;
(bu3MYECKYIO CYIIHOCTh Pa3HOOOPA3HBIX MPUPOIHBIX IPOLIECCOB U SBJICHUII;

yMeeT: aHaJIu3UpOoBaTh U (OPMYIUPOBATH OCHOBHBIE (PU3NYECKHE 3aKOHBI W MPHUHILIMIIBI IPU aHAIIU3e
MNPUPOJHBIX M TEXHUYECKUX IMPOLECCOB M SBJICHWM, BO3HUKAIOUUX B MpodecCHOHATbHON
NEeSITEeIbHOCTH; MIPHU pa3pabOTKe HOBBIX TEXHOJIOTMYECKUX MPOIECCOB, MPOU3BOJACTBEHHBIX MAlIUH U
KOMILJIEKCOB C IPUMEHEHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOIOTHil;

BJIaJleeT. HABbIKAMU HATYPHBIX JKCIEPUMEHTOB C IMOCHeayroleil 00paboTKONl HX pe3ylbTaToB,
METO/IaMU MaTeMaTHYeCKOT0, KOMIbIOTEPHOTO U (PU3HMUECKOr0 MOJAEIUPOBAHUS, METOAAMH PEIICHUS
TEXHUYECKUX 3aJay, pacuera IPOU3BOJCTBEHHBIX MPOLECCOB M KOHCTPYUPOBAHUSA COOPYKEHHI,
MalIiH U TEXHOJIOTMYECKOT0 000pyI0BaHUSI.

OrneHka «XOpOoIIO» BBICTABISIETCS CTYACHTY, €CJId B 0a30BOM M YaCTUYHO B MOBBILICHHOM YPOBHE
OH:

3HAET: OCHOBHbIC (PU3MYECKHE 3aKOHbI M MPHHLUIIBI, KOTOpBIE JIEKAT B OCHOBE Pa3IUYHBIX
TEXHOJIOTUYECKHUX IPOIIECCOB, MPHUHIMIBI ICHCTBHUS PAa3IMYHBIX —allllapaToB, MAlIUH U MPUOOPOB;
(bU3MYECKYIO0 CYHIHOCTh Pa3HOOOPAa3HBIX MPHUPOJHBIX MPOLIECCOB M SBJICHHIA;, MPOIECCHl B3aUMHOTO
peoOpa3oBaHUsl AMEKTPUUECKON U MEXaHUYECKOI SHEPTUU;

yMeeT aHAIM3UPOBaTh U (POPMYIHPOBATH OCHOBHBIC (DM3MUECKHE 3aKOHBI U MPUHIIUIBI, KOTOPBIE
JeXaT B OCHOBE pAa3IMYHBIX TEXHOJOTMYECKUX TMPOLECCOB, NPUHLIMMBI JEHCTBUS Pa3IUUHBIX
anmnapaToB, MAlIMH ¥ TPUOOPOB; (PU3UUECKYIO CYINIHOCTHh Pa3HOOOPA3HBIX MPUPOIHBIX MPOIIECCOB U
SIBIICHUI; TIPOIIECCHI B3aMMHOTO TIPeoOpa3oBaHusl YNMEKTPHUECKON U MEXaHMYeCKON YHEPTHH;

BIIaJICET; HABBIKAMHM HATYPHBIX JKCIEPUMEHTOB C TOCHeAyIolieil 00paboTKON HX pe3yabTaToB,
METO/IaMU MaTeMaTHYeCKOT0, KOMIBIOTEPHOTO U (PU3HUECKOTO MOACTUPOBAHUS, METOJAMU PEIICHUS
TEXHUYECKUX 3a/1ay, pacyeTa MPOU3BOACTBEHHBIX MPOLECCOB U KOHCTPYMPOBAHUSA COOPYKEHUH,
MaIIIH U TEXHOJIOTHYECKOTO 000pyI0BaHUSI.

OrneHKa «yI0BIETBOPUTEITHHO» BBHICTABIISIETCS CTYICHTY, €CJIM YaCTUYHO B 0230BOM OH:

3HAeT HEKOTOpBIE METOJbl aHAIM3a U MOJEIUPOBAHUSA, TEOPETUUYECKOTO U IKCIEPUMEHTAIHLHOTO
UCCIEeIOBAHUS, PU3NIECKYIO CYIITHOCTh PA3HOOOPA3HBIX MPUPOIHBIX MPOILIECCOB U SIBICHUI;



yMeeT YacTUYHO  aHAIM3HPOBaTh ©  (QOPMYIUPOBATH  METOIBl  TCOPETHUYECKOTO |
AKCMEPUMEHTAILHOTO HCCIIEI0BaHUS, (PU3HUECKYIO CYIITHOCTH Pa3HOOOPa3HBIX MPUPOTHBIX MPOIECCOB
U SIBJICHUM;

OrneHka «HEYTOBICTBOPUTEIHLHO» BBICTABISETCS CTYICHTY, €ClIH B 0a30BOM YPOBHE OH HMEET
MMOBEPXHOCTHBIE HEMOJIHBIC 3HAHUS OCHOBHBIX (DM3WYECKUX 3aKOHOB U MPHUHIIMIIOB, KOTOPHIE JIS)KAT B
OCHOBE Pa3JIMYHBIX TEXHOJIOTHYECKUX ITPOLECCOB.

2. OnucaHue MKAaJbI OICHUBaAHUA

[Ipomexyrounass arrectarsi B (QopMme dSK3aMeHa TPEIyCMaTpPUBACT TPOBEACHHE
00s13aTeNTLHOM 3K3aMEHAITMOHHOM TIporieAyphl 1 oneHuBaeTcs 40 6amtamu u3 100. MuanManpHOE
KOJIMYECTBO OajyioB, HEOOXoaumMoe Juisi JOMycka K JK3aMeHy, cocTaBiseT 33 Oamia.
IlonoXXUTENBLHEI OTBET CTYACHTAa Ha DJOK3aMCHC OLCHUBACTCA pCﬁTHHFOBBIMH OajulaMHd B
muanazone ot 20 mo 40 (20<S,;<40), omenka MeHbiie 20 OalIOB  CUHTAETCS
HEY/I0OBJIETBOPUTEIBHOM.

[IIxayia cOOTBETCTBHS PEUTUHTOBOTO OajTa K3aMeHa S5-0a/TbHON cucTeMe

PeliTHHIOBBIN 02/1J1 MO TUCIHMIIINHE Onenka no 5-0a/JJILHOH cucTeMe
35-40 OTIU4HO
28-34 Xopoiiio
20-27 Y TOBJIETBOPUTEIHEHO

2. Meroauueckue MaTepuasibl, ONpenesiiONe NMPoOUeIypPbl OLEHMBAHUSI 3HAHWMN, YMEHHId,
HABBIKOB U (MJIM) ONbITA [IeATEeJIbHOCTH, XaPAKTEPU3YIOIIUX ITaNbl (JOPMUPOBAHUS KOMITETEHIIUI

[Ipoueaypa nmpoBeneHus 3K3aMeHa OCYIIECTBISIETCA B cOOTBETCTBUM C [lonokeHneM o mpoBeaeHNH
TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEXYTOUHON aTTecTallii o0ydJaroluXxcsi o oOpa3oBaTeIbHbIM
nporpammam Beiciiero odpaszosanusi B CKOY — mporpammam GakanaBpuara, IporpaMMamM ClielUaiuTeTa,
[IporpamMmam MarucTparyphbl.

B sKk3ameHalMoOHHbIN OMJIET BKIIIOYAIOTCS JBa TEOPETHUECKUX 3a/1aHus (0a30BbIi U MOBBIIICHHBIH
YPOBEHbB) 1 JIBA NMPAKTUICCKUX 3a/1aHHsI (0a30BOT0O M MOBHIIICHHOTO YPOBHEH).

Jl1st moaroToBKM 10 OMieTy oTBoAUTCS OT 30 MUHYT 10 60 MUHYT.

[Ipy mOArOTOBKE K OTBETY CTYIEHTY MPEIOCTABIISETCS TMPaBO TOJIH30BAHUS CHPABOYHBIMU
MaTepuaiaMi, KaIbKYJISITOPOM.

[Tpu npoBepke MPaKTUIECKOro 3a/IaHKs1, OLICHUBAIOTCSL:

-METO/1 pEILlICHUS 3aaHHs;

-[IOIXOT;

-TOYHOCTh PACUETOB;

-TI0CIE0BATEILHOCTh U PALMOHATBHOCTD BBITIOJIHEHUS.

CocTaBUTED

(moamuce)

« » 2020 .




MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPABOBAHM S POCCUMCKOM ®EJIEPALIMNA
®denepalibHOE rOCYAAPCTBEHHOE AaBTOHOMHOE
00pa3oBaTelbHOE YUPEeKICHHE BBICIIEI0 00pa30BaHuUs
«CEBEPO-KABKA3CKUI1 ®EJIEPAJIBHBIN YHUBEPCUTET»
HeBunHOMBICCKHIA TeXHOTOTHYeCKU HHCTUTYT ((punmnan) CKOY

YTBEPXK/JALIO:
W.o. 3aB. kadpenpoit [ IM]]
A. B. ITamkoBckui
«  » 2020 r.

Bonpocs! 1551 codecenoBaHus, nepevyeHb JUCKYCCHOHHBIX TeM JIJI1 KPYTIJIOro cTojia
no aucruruinae «duznkay

ba3oBblii ypoBeHb
2 cemecTp
1.MexaHuka
Beenenue. Ilpeamer ¢pusunkm.

1. TlpenMer u 3HaYeHUE MUCIHUIUIMHBI Pr3uKH. MeToapl GU3NIECKOTO UCCIEAOBAHUS: OTIBIT,
TANOTE3a, IKCIEPUMEHT, TEOPHSI.

2. CBs3b GUBHMKYU C APYTUMH HayKaMH U TeXHUKOM. OOIIas CTpyKTypa U 3aa4u Kypca (GU3uKH.

3. ®dusuueckoe sSBICHUE.

4. OcHOBHbIE €IMHUIIBI U3MEPEHUS U CUCTEMbI €IUHHUII.

5. ITlorpemrHocTu n3MepeHni, CUCTEMATUYECKUEC U CIIyYaiHbIE ONTUOKH; NCTOYHUKHU MTOTPEITHOCTEH
U3MEpPEHUI.

6. Du3MYEeCKUil 3aKOH.

7. Yto npexacraBisieT coboi puznueckas Moieb pealbHOro 00BEKTa WK SBICHUS.

8. Kuaccuduxkanusa ¢usznuecknx 3amay.
Tema 2. OcHOBbI KHHEMAaTHKH.

MexaHuKa U ee pa3iebl.

MexaHn4yeckoe IBUKEHUE U €TO BUIBI.

YpaBHEHHE JBUKEHUS TOUKH.

Ckansiproe mnoJie. BekropHoe moie.

[lepemerienue, myTb, CKOPOCTh U YCKOPEHHE TOUKH.

OxapakTepu3yiTe HOHITHS: MTHOBEHHbBIE 3HAUEHUSI CKOPOCTH, YCKOPEHUS

VYTrioBast CKOpOCTb U YIJI0BOE YCKOPEHHE Tela.
Kpuposmneiinoe neuxenue Touku. [lepemenienre, myTtb, CKOPOCTh M YCKOPEHUE TOUKHU IIPU
KPUBOJMHEWHOM JIBIKEHUU.
9. HopmanbHOE ¥ TaHT€HIIMATbHOE YCKOPEHUS TOUKH.
10. IMocTynaTenbHOE ABMKEHUE TBEPIOTO TEA.
11. Bparenue TBepA0ro Teia BOKPYT HEMOABMKHON ocu. [IoHATHE O MIOCKOM IBMKEHHUH TBEPAOTO
Tena.

Puovrwnpe

Tema 3. /lunamMuka MaTepuaabHO# TOUKH. [IMHAMHKA BpamiaTeJIbHOI0 IBHKEHUsI TBEPI0OTr0
TeJa



RoOoo~NoakrwENME

11.
12.
13.
14.
15.
16.

0.

[ToHsTHS PU3NIECKOTO U CTAIIMOHAPHOTO TOJIEH.

3amMKHYyTas1, U30JIMpPOBaHHAs! CUCTEMA.

IloHsTHE COCTOSHUS B KJIACCUYECKOM MEXaHHUKE.

Jledopmaruu TBEpOTO TENA.

YpaBHEHUS IBUKEHUS.

HNuepumanbHble 1 HEMHEPIIUAIBHBIE CUCTEMBI OTCUETA.

[Tpuniun oTHOCUTENBHOCTH | anmunes.

['panuLIBI MPUMEHMMOCTH KJIIACCUYECKOW MEXAHUKHN MAaTEPUAIBHBIX YaCTHII.

[IpaBuna cinoxeHus: CKOPOCTEN B KJIACCHUYECKON MEXaHUKE.

['maBHBIE MOMEHT MHEPLUH.

OT 4ero 3aBUCUT MOMEHT MHEPLIUU OJHOPOIHBIX TEJl, UMEIOIIUX MPABUIHHYIO T€OMETPUUIECKYIO
dhopmy.

OceBoif MOMEHT WHEPIIUU TBEPAOTO Tea.

Teopema llITeliHepa: MOMEHT MHEPLIMH OTHOCHUTEIBHO MPOU3BOJIBLHON OCH BpPAILICHHUS.
MOMEHT CHJIBI OTHOCHTEIIFHO HEITOABMXKHOM TOYKH.

OcHOBHOE ypaBHEHHE TMHAMHKHU BPaIaTEIHbHOTO JTBUKEHHS TBEPIOTO Tea.

MoOMEHT uMIyibca TBEPAOTO TEIA U3aKOH COXPAHEHUS MOMEHTA UMITYJIbCA.
IMapockommueckuii 3P PexT.

Tema 4. PaGoTa n mexannueckasi 3Heprus. Padora u mexannueckasi 3Heprus.

3akonsl ['anunes-HeroToHA.

[Tpupona cum.

Cuinbl ynpyroctu. 3akoH ['yka.

Cuiibl TpeHus.

Cuiibl HHEPIIUY.

MOMEHT CuIIBL.

MoMeHT nHepuuu TBEPAOIO TENA.

MOMEHT HHEpUUU CUCTEMBI.

OcCHOBHOE ypaBHEHHE IMHAMMKHU BPallaTeIbHOTO JBUKEHHS TBEPIOTO Tea.
10 Kunernueckast sHEprus BpalaTeabHOTO ABUKEHUS TBEPAOrO Tea

CoNoor~wWNE

Tema 3. 3aK0oH cOXpaHeHHsI HMITYJIbCA.

S akrwdE

NookrwdE

IlonATHE O MEXaHNYECKON CHCTEME.

Nmnynbc MaTepuaabHOM TOUKU U MEXAHUYECKOU CHCTEMBI.

3aKOH COXpaHEHHS UMITYJIbCa KaK (PyHIaMEHTAJIbHBIN 3aKOH IPUPOABI.
enTp Macc MEXaHUYECKOU CHUCTEMBI.

Teopema 0 IBM)KEHHH LIEHTPA MAcC CHCTEMBI.

JBrKeHue Tena MepeMEeHHON MacChl.

Tema 4. 3ak0H coOXpaHeHHS JHEPIrHUH.

PaboTa 1 MOIIHOCTH CHIIBL.

Kunernueckast sHeprusi.

[lorennuanpHas YHEPTHSL.

KoHcepBaTnBHBIE U HEKOHCEPBATUBHBIE CHIIBI.

3aKOH COXpaHEHHUSI FHEPTUH.

CTOIKHOBEHHE YACTHII.

OO01Me MPUHITUITHI IIOCTPOCHUS CUCTEM YIIPABIICHUS AJIEKTPOIPUBOIAMH.



MO.]IeKyJIﬂpHaH (]msmca U OCHOBBI TEPMOAUHAMUKM.
Tema 5. MOJ'IeKy.TIﬂpHO-KI/IHeTI/I‘leCKaﬂ TeOpUS NJICAIbHBIX I'a30B.

JluHaMHUYecKne U CTaTHCTHYECKUE 3aKOHOMEPHOCTH.

ITapamerpsl cocTosiHUSA ras3a.

OnbITHBIE 3aKOHBI UAEATBHOIO rasa.

CraTUCTHYECKUAI METO/I.

TepmMoIMHaMUYECKUI METOI.

[TapameTpsl cocTOsIHUSA Tasa.

VYpaBuenne Meneneesa - Knanelpona.

OnbITHBIE 3aKOHBI H/1€ATHHOTO Ia3a.

OcHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOW TEOPUN UI€aIbHBIX Ia30B.

wn e

N OA

Tema 6. MoJiexyJsipHasi GU3NKAa M TEPMOTUHAMHKA.

1. 3akon MakcBemna O paclnpenesieHHH MOJEKYT HACATbHOTO ra3a MO CKOPOCTSM W SHEPTUu
TEIJIOBOTO JBUKCHHUSI.

Pacnpenenenne bonbivmana.

Pacnipenenenne ['166ca.

bpoyHOBCKOE ABMXKEHUE.

SIBrieHMs epeHoca B TEPMOAMHAMUYECKUX HEPABHOBECHBIX CUCTEMAX.
Juddy3us, TenIonpoBOIHOCTD, BI3KOCTb.

TemnoemkocTh. PaboTta mpu pa3mmaHbBIX U30IPOIECCaX.

Ammabatuaeckuii mporecc. [lomuTpomnHbii mporiecc.

. Kpyrosoii nporiecc.

10. OGparumble 1 HEOOPATHUMBIE TEILIOBBIE TPOLIECCHI.

11. Cratucruueckue pacupeaeieHus.

12. BepositHOCTD 1 (IIyKTyaIMH.

CoNOOA~WND

Tema 7. OcHOBBI TEPMOTUHAMHKH.

Tepmoannamuueckue GyHKIUH.

Buytpenusis sHeprusi, paboTa U KOJIMYECTBO TEIIOTHI.
[IepBo€e HayaI0 TEPMOIMHAMUKH.

TermmoeMKoCTs.

PaGota npu paznmu4HBIX U30 MPOIIECCaX.
AnmnabaTudeckuii mpoiiecc.

[Honutponusiii npouecc. Kpyrosoii nporecc.

OO6paTumble 1 HEOOPaTUMBIE TEILTIOBBIE TPOIIECCHI.

NGk~ wWNE

Tema 8. Koapduuuent noaesnoro aeiicreust (KII) uukia.

BeH3nHOBEIIT ABUTATEND.

[IpuBeneHHOE KOIUYECTBO TETLIOTHI.

Ourponus. CTaATUCTUUECKOE TOJKOBAHUE SHTPOIIUU.
Bropoe Hayano TepMogrHAMHUKH, €ro Gri1ocoCKuii CMBICIL.
Teopema Hepucra.

Huxn Kapuo. KITJI nuxia.

TemnnoBele IBUTaTEIN U XOJIOIUIbHBIC MAIIIUHBI.
XonoauIbHUK, KOHAULIMOHED, TEIJIOBOM HAac.

N~ WONE



NG~ E

Tema 9. Crpoenne :xuaxocreii.

Kunxoe coctosguue. CTpoeHHe KUAKOCTEN.

[ToBepxHOCTHOE HATSKEHHUE.

SIBneHus Ha rpaHuULIE )KUJKOCTH U TBEPJOTO TENa.

Kanunnsipasie siBieHus.

SIBneHus Ha rpaHuULIe )KUJKOCTH U TBEPJOTO TEa.

@da3oBbIe paBHOBECUS U IIpeBpallicHus. VcriapeHue u KOHAeH canusl.
PaBHOBecHe )XMAKOCTH U HachIeHHOro niapa. Mzorepmel Ban-nep-Baanbca.
Kpurnueckoe cocrosinue. [leperperslii map u neperperasi )HuKocTh (MeTacTaOUIIbHBIC COCTOSIHUS ).
[InaBnenue u kpuctammsanus. Pa3zoBas quarpaMma COCTOSHUA.

0. Vpaeuenue Kianeiipona-Kiaysuyca. Tpoiinas Touka.

1. Kpurtnueckas touka. Kputnuueckast Temmeparypa.

12. ®a3oBble nepexopl BTOPOro poja.

REPO0Oo~NoOA~WNE

Tema 10. KoseGaHus v BOJTHBI.

Konebanus 1 MX OCHOBHBIC XapaKTEPUCTUKH.
MexaHndeckre ¥ TapMOHUYECKHE KOJTeOaHMsI.
MastHukmu.

BreinyxnenHbie KoneOaHus.

CB00OIHBIC 3aTyXaOIIKE KOJIeOaHusI.

Bonnogoit nporiecc. [1po1oibHBI U TONIEPEYHbIE BOJTHBI.
YpaBHeHHUE TIOCKOH U CPEPUIECKOM BOJIH.

BonHoBoe ypaBHEHHE I 3I€KTPOMArHUTHOTO TTOJIS.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

IloBbIlIEHHBIH YPOBEHD
1. Mexanuka.
Beenenue. Ilpeamer ¢puszuxu.

dusznyeckas cucrema.

®du3nYecKUe BEIINYNHEL.

Cocrosinue (pU3NIECKON CUCTEMBI.

Nneanu3zanus Gpu3nueckoro 00bEKTa UiIu SBJICHUS.

Urto nospazymeBaeTcs o1 MOHATHEM: pelieHne Gu3ndecKoi 3aaaumn?

Drarnbl pemeHnst GPU3NIECKUX 3aj1ad.

Ananu3 GU3NYECcKOi CyIIHOCTH 3a/1a4H.

JlnanazoHbl pacCTOSIHUN, BPEMEHHBIX MHTEPBAJIOB U MACC, XapaKTEPHBIX AJI Pa3InYHbIX
pa3zenoB €CTECTBO3HAHMS.

ONoa~wWNE

Tema 1. ®u3nyeckne 0OCHOBBI MEXaHHKH. JJIeMeHThl KHHEMAaTHKH.

[IpocTpaHCTBEHHO-BPEMEHHBIE OTHOIIEHUS.

duznueckue moneiu. KnHeMaTnueckoe onmMcaHne MEXaHHYECKOTO JIBHKCHMS.
[IpsamonnHENHOE NBUKEHUE TOUKHU.

Kpuposmneiinoe neuxenue Touku. [lepemenienue, myTtb, CKOPOCTh M YCKOPEHUE TOUKHU TIPU
KPUBOJMHEWHOM JIBUKEHUM.

5. HopmanbHOE ¥ TaHT€HIIMATLHOE YCKOPEHUS TOUKH.

PopnpRE



6. IloctymarenbHOE IBMXKEHHE TBEPJOTO TENA.
7. Bpaienue TBEpIOro Tejaa BOKPYr HEMOABWXKHOU ocH. [IoHsTHE O MIOCKOM JBMKEHUU TBEPAOTO
Tena.

Tema 2. I[I/IHaM]/IKa MaTepHaﬂbHOﬁ TOYKH. I[I/IHaMI/IKa BpamaTeJbHOro IBUKCHUSA TBEPAOT0
TeJaa

17. Tlonsitusi GPU3NIECKOTO U CTALUOHAPHOTO TOJICH.

18. 3amkHyTas, H30JMPOBAHHAS CUCTEMA.

2. TloHsiTHE COCTOSTHUS B KIIACCHYCCKON MEXaHHKE.

19. edopmammu TBEpAOTO TEINA.

20. VYpaBHEHUS JBWKCHHUS.

21. VnepruanbHble 1 HEHHEPIIHATLHBIC CHCTEMBI OTCUETA.

22. Tpunanun otHOcuTenbHOCTH [ amuest.

23. I'paHUIBI MPUMEHUMOCTH KIIACCHYECKON MEXaHUKH MaTePHAIbHBIX YaCTHII.

24. TlpaBuia CIOXKEHHS CKOPOCTEH B KIIACCHUECKOW MEXaHUKE.

25. T'maBHBI MOMEHT WHEPIIHH.

26. OT 4Yero 3aBUCUT MOMEHT HHEPIIUU OJHOPOIHBIX TEJ, UMEIOMINX MPABHIBHYIO T€OMETPHUECKYIO
dhopmy.

27. OceBoif MOMEHT HHEPIIMH TBEPAOTO TeIa.

28. Teopema lllTeliHepa: MOMEHT HHEPITUH OTHOCHUTEIIHHO TIPOM3BOJIBHOM OCH BpalleHUSI.

29. MoMeHT CHIBI OTHOCHTENHHO HEIOIBIKHOM TOUKH.

30. OcHOBHOE ypaBHEHHE JMHAMUKHU BPAIIATEIBHOTO JBMKEHUS TBEPIOTO TEa.

31. MoMeHT uMIynbca TBEPAOTro Tela U3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCa.

32. T'mpockormueckwnii 3pdex

Tema 3. 3aK0oH cOXpaHeHHsI HMITYJIbCA.

Yo Takoe Bec Tena?

OO0bscHUTE TOHATHE HEBECOMOCTh

CuJbl TpeHUsI CKOJIbKEHUS.

[Tonsatue ymap. AOGCOTIOTHO yIIPyTrHuid yaap.
AOCOJIFOTHO HEYNIPYTH#l yiap.

[TpuHIMT NIPUYUHHOCTU B KJIACCUYECKON MEXaHUKE.
Teopema o ABM>KEHUU LIEHTPA MACC CUCTEMBI.
JIBuKeHHe Tena nepeMeHHON MacChl.

ONoGaRwWNE

Tema 4. 3ak0oH coOXpaHeHHs YHEPTHH.

PaboTa 1 MOITHOCTb CHIIBI.

KoHcepBaTHBHbBIE U HEKOHCEPBATUBHBIE CUJIBI.
IlonHasg MexaHWYECKast JHEPTUSI CHCTEMBI.
IloTeHnmanpHas PHEpPrust Tejaa Ha BBICOTE.
[ToTreHumanbHast SHEPTUs PY>KUHBI.
CTOJNKHOBEHHE YaCTHULL.

JluccunaTuBHbBIE CUCTEMBI.

Noook~wnPE

Tema 5. KoJsieGaHus ¥ BOJIHBI.

1. KakoBa cBS3b AMIUIUTYAbl U (I)asm CMCUICHUA, CKOPOCTU U YCKOPCHUA IIpU HpSIMOJ'IPIHGfIHLIX
TapMOHHUYCCKUX KoJIeOaHMX ?
2. B uem 3akimrouaercs Hnaesa METoZla Bpalaromerocst BEKTopa aMl'IJ'II/ITy,Z[LI?



o

9.

10.

BeiBenuTe GopMynbl AnsS CKOPOCTH W YCKOPEHHUS TapMOHHYECKH KOJIEONIOIeHCsS TOYKU Kak
(GyHKIUU BpeMEHHU.

OT yero 3aBHCAT aMILTUTYIAa ¥ HaYajdbHas (pa3a rapMOHUYECKUX MEXaHUUECKUX KOJIeOaHUH .

YeMy paBHO OTHOIICHHWE NOJHOH 3HEPrUU TAPMOHHYECKOTO KOJeOaHHs K MaKCUMalbHOMY
3HA4YCHUIO BO3BPAIAIOIIEH CHUJIBI, BHI3BIBAIOIIEH 3TO Kostebanue?

BeiBenute opmynsl aist mepuosa KojeOaHUH NPYKUHHOTO, (PU3MYECKOTO M MaTeMaTHYECKOTO
MasiTHUKOB.

Kakne mporeccsl MpoUCXOAAT MPH CBOOOTHBIX TAPMOHHYECKUX KOJICOAaHUSIX B KOJeOaTelb-HOM
KoHType? Uem omnpenensiercs ux nepuoa’?

KakoBa TpaeKkTopus TOYKH, Y4aCTBYIOIIEH OAHOBPEMEHHO B JIBYX B3aMMHO IEPIEHAMKYJISIPHBIX
rapMOHUYECKUX KoJIEOaHUSIX C OJUHAKOBBIMU nepuogamu? Korzma nosydaercs OKpPYXKHOCTb,
npsimasi?

ITo xakoMy 3aKOHY U3MEHSIETCSl aMIUIUTY/A 3aTyXalOMMUX KoJIeOaHui? SBiAr0TCs 1M 3aTyXaromue
KoJieOaHus MepuoUuecKUMU?

[Touemy 10OPOTHOCTH SIBIISIETCS BayKHEHIIIEH XapaKTEPUCTUKONW PE30HAHCHBIX CBOMCTB CUCTEMBI?

Mounekyasipuasi pu3uKa 1 OCHOBBI TEPMOIMHAMMKH.

Tema 6. MoJieKy/JIsIpHO-KHHETHYECKAsS TEOPHUA HI€AJTbHBIX ra30B.

el e

JluHamMHuueckre U CTaTUCTUYECKHE 3aKOHOMEPHOCTH.

TepMoanHaMuueckas mKana TeMnepaTyp (3aBUCUMOCTH U3MEHEHHUsI 00beMa U JaBJICHNUs).
CpenHss KBaJpaTH4HAas CKOPOCTh MOJIEKYIT UEaIbHOTO Ta3a.

CpenHsisi KMHETHYECKas PHEPrus IMOCTYNATEeIbHOTO [BUXKEHUS OJHOW MOJIEKYJbl HJI€AbHOTO
rasa.

MonekynsspHO-KUHETUYECKU CMBICI TEMIIEPATYpPHI.

Tema 7. MoaekyJasipHasi pu3uKa ¥ TEPMOANHAMHUKA.

RN~ E

0.
1.
12.
13.

BepositHOCTh M uiyKTyanuu.

3akoH MakcBea.

Haubonee BeposiTHasi CKOPOCTb MOJIEKYNT HAEATHLHOTO rasa.
CpenHss CKOPOCTbh MOJIEKYIIBI Ta3a (CpeHss apupMeTuuecKas CKOPOCTh).
CkopocTH, XapakTepu3yHIlHe COCTOSIHUE ra3a.
Bbapometpuueckast popmyna.

Cpennss yHa cBOOOTHOTO MPOOEra MOJICKYIL.

D¢ dexTrBHBIN TUAMETP MOJICKYIIBI.

OnbiT JIlammepra.

Omnpit TepHa.

[Iepenoc 3neprun- 3akoH Oypee.

[Iepenoc maccel — 3ak0oH Duka.

Buyrpennee tpenue — 3akoH HeroToHa.

Tema 8. OcHOBBI TEPMOIMHAMHUKH.

N

o apkw

Uucrno creneHeit cBOOOIBI ISl HICATHHOTO T'a3a JKeCTKUX MOJIEKYII.

3akoH bonbpiMaHa 0 paBHOMEPHOM pacCIpe/ie]ICHUH SHEPTUH TI0 CTETIEHSIM CBOOOIbI (3aKOH
paBHOpACIIPEICICHHS ).

Uto sBIsSETCS OAHO3HAYHOUW (DYHKITUEH COCTOSIHUSI CUCTEMBI?

Bo3MoskeH 51 BeuHbIi ABUTaTelb EPBOTo poja’?

PaBHOBECHBIE IpPOLIECCHI.

MOJBIpHaH TEII0eMKOCTh. CBS3b MC)KILYC#I/IC.



Koadduuuent Ilyaccona.
[TonuTponHskIl pouecc.
Kpyrosoii nporecc.

. OBpatumebie U HEOOPATUMBIE TETIIOBBIE TPOLIECCHI.
N3meneHne 3HTpOINH.
HepasenctBo Knasuyca 3HTpONMM 3aMKHYTOM CHUCTEMBI.
N303HTpONIMIHBIN IpoO1IECC.
W3meHeHne SHTpONMH B IIpoLieccax UAEeaJbHOTO rasa.
Tepmuueckuit K03pPUIMEHT 0JIE3HOTO AEUCTBUS U1 KPYrOBOIO IpolLiecca.
®opmyia bosbrnmana.
[IpuHIMI Bo3pacTaHUs SHTPOIINU.
Tperbe HauaIO TEPMOJMHAMUKHY.
Teopema HepHcra.

o

CoNORWNDERO®N

3 cemecTp
Ba3oBblii ypoBeHb

Tema 1. DaexkTpuyecrno.

DNEKTPUIECTBO U MAaTHETH3M.

DIIEKTPOCTATHYECKOE TOJIE B BAKYYME.

OnexkTpudeckuit 3aps. 3akoH Kymona.

DIEKTPOCTATUYECKOE TOJIE.

ITpunHIUT CyNEpNO3UIIUM BJIEKTPOCTATUUECKHUX MOJIEH.
Teopema "aycca s 37EKTPOCTATUYECKOTO MOJISl B BAKYyME.
LIMpKyJIsIUst BEKTOpA HANPSDKEHHOCTH JIEKTPOCTATHYECKOTO OIS
TToTeHIra 3IEKTPOCTATHIECKOTO MOJIS.
DIIEKTPOCTATHYECKOE TIOJIE B BEIIECTBE. THIIBI THUIJIECKTPUKOB.
0. Monspuzanus qUIIEKTPUKOB. [1OIAPU30BAHHOCTb.

1. HanpsikeHHOCTB TOJIS B AMAJIEKTPUKE. DIIEKTPUUECKOE CMEIIEHHE.
12. Teopema I'aycca Juist 9JIEKTPOCTATHYECKOTO TIOJIS B JIUIJIEKTPHUKE.
13. YcnoBus Ha rpaHuiie pasiena IByX JTHIJIEKTPUYECKUX CPEL.
14. CernerosneKTpyKH.

15. IIpoBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIC.

16. DAEKTPOEMKOCTh YETUHEHHOTO IMPOBOIHHUKA.

17. KonaeHcaTopsl.

18. DHeprus 3JIEKTPOCTATUICCKOTO TOJISL.

19. DHeprus 3apsKEHHOTO TPOBOTHUKA.

20. DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

21. Knaccuyeckas TeopHs AJIEKTPOIPOBOJTHOCTH METANIOB
22. DNEeKTPUYECKUIA TOK, CHJIa ¥ TUIOTHOCTh TOKa.

23. CTOpOHHHE CHJIBL.

24. Tlpuposia CTOPOHHUX CHIL.

25. DNeKTpOABMKYILAs CUJIa U HATIPSKEHUE.

26. ConpoTHBIIEHHE TPOBOIHUKOB.

27. 3akon OMa 17151 HEOJTHOPOTHOTO Y4acTKa Ienu

28. [IpaBuna Kupxroda /i pa3BeTBICHHBIX IIeTIEH.

29. MomrHocTs ToKa. 3akoH [xoyns-JIenna.

30. [lonsiTue sHEprUm.

31. Pabora cumbl. DnemeHTapHas paboTa CHUJIBL.

32. MOIIHOCTb.

33. Kunernueckas sHeprusl.

= A e o



34. [loTeHuManbHas SHEPTHSL.

35. 3aKOH COXpaHEeHHUsI PHEPTUH.

36. DIEKTpUYECKUN TOK B BaKyyMe.

37. llonsitue smMuccun. TepMOITEKTPOHHAS SMUCCHS.
38. DnekTpuYecKuid TOK B ra3ax.

39. IIporecchl HOHU3AIHH.

40. Iporecc peKOMOMHAIIHH.

41. DACKTPOIPOBOJHOCTh CIA00MOHU3UPOBAHHBIX T'a30B
42. TIpOBOHHKH B AIIEKTPOCTATUYECKOM TIOJIE.

43. DICKTPOEMKOCTh YEIMHEHHOTO TPOBOJIHUKA.

44. KonaeHcaTopsl.

45. DHeprus 3MeKTPOCTaTUYECKOTO MO,

46. DHeprus 3apspKEHHOTO TTPOBOIHUKA.

47. DHeprus 3apsKEHHOTO KOHEHCaTopa.

48. Knaccrueckasi Teopust dJIeKTPOTIPOBOAHOCTH METAIIIOB
49. DReKTPUUYECKUH TOK, CHJIa U INIOTHOCTD TOKA.

50. CTopoHHHE CHITHIL.

51. Ilpuposia CTOPOHHUX CHII.

52. DeKTpoABMKYIIAS CHIIa ¥ HAIIPSDKEHHE.

53. . CompoTuBieHne MPOBOAHNUKOB. 3akoH OMa [Tt HEOJHOPOHOTO yJacTKa HETH.
54. TlpaBuna Kupxroda /uis pa3BeTBICHHBIX LIETIEH.

55. MomHoCcTh ToKa. 3akoH Jlxoymnsa-Jlena.

56. [NonsiTue >HEPrUN.

57. PaboTa cwibl. DnemeHTapHas paboTa CHIIHI.

58. MomHoCTb.
59. Kunernueckas >neprus. [loTeHmanpHas sHEprus. 3aKOH COXpaHEHUS SHEPTHH.

NogkrwnE

10.
11.

CPNovrwnr

Tema 2. Marnerusm.

OcHOBHBIE IOHATHUS, TIOJOKEHUS, BUABI U POPMBI DHEPTHUH.
DNeKTpOMAarHUTHAs SHEPTUSl — aKTUBHASI U PEAaKTHUBHAS COCTABJISIOLIHE.
DneKTpUYecKoe HAMpsHKEHHE, TOK, MOITHOCTb.

Enqununs! uamepenus. @yHaaMeHTaaIbHbIe 3aKOHBI U MOHSITHS 3JEKTPOTEXHUKHU:
MarauTtHoe 1noJjie JBUXKYIIETrocs 3apsiia.

Cuna Awmmnepa. Cuna Jlopenia.

Z[BI/I)KCHI/IG 3apPsAKCHHBIX YaCTHUI[ B MArHUTHOM I10JIC.

Tema 3. DjIeKTPOMATHUTHAS HHAYKIHA.

3akoH Dapanes.

VYpaBHennsa Makcsenna.
DneKTpOMarHUTHbIE KojeOaHMsl.
Bpaienue paMku B MAarHUTHOM IIOJIE.
NHIyKTUBHOCTH KOHTYpA.
CaMouHIyKIuS.

Toxu dyko.

Toxu 1Ipu pasMbIKaHUU U 3aMBIKAHUU DJIEKTPUYECKOU LIEIIH.
B3anMuas uHgyKnus.
Tpancdopmaropsr.

OHeprus MarHUTHOTO TOJIS



Tema 4. OnTuka. KBanToBasi npupoaa usjryyeHmus.

NookrwbdpE

OcHOBHBIE 3aKOHBI ONTHKH.

[TosHOE OTpakeHue.

TOHKHE JTUH3BL.

N3o0paxkenue mpeaMeToB ¢ TOMOIIBIO JIUH3.

AbGeppanuu ONTHICCKIX CHCTEM.

OcHoBHbIE (HOTOMETPUUYECKUE BEITMYNHBI U €IMHUIIBI KX U3MEPCHHUS.
DNEeMEHTHI AIEKTPOHHOM OINTHKHU.

Tema S. UnTtepdepennus cBera.

oakwnE

Pa3BuTHe npeacraBneHuil 0 npupoJie cBeTa.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.
WNnuTtepdepennus crera.

Mertoap! HaOMIOACHUS HHTEPGEPEHITUU CBETA.
WNuTepdepenius ceta npu OTPa)KEHUU OT TOHKUX IJICHOK.
[Ipumenenue nHTEpPEPEHIIUN CBETA.

Tema 6. Iludpakuus cBera.

CoNOR~wWNE

[TpuHnun [Nrolirenca - @penensi.

3oHbl OpeHes.

[IpssMonMHENHOE pacIIpOCTPAHEHHE CBETA.

Judpakuust @peHens Ha KPyriioM OTBEPCTHH H JTUCKE.
HNudpakuus @payrrodepa Ha 0JHON IEITH.

Judpakunonnas pemerka. [I[poctpancTBeHHas pelieTka.
Paccestaue cBera. Jludpakius Ha MPOCTPAHCTBEHHOM PEIIETKE.
Pazpemaroniast cnocoOHOCTh ONITUYECKUX TPUOOPOB.

[Tonstue o ronorpadun.

Tema 7. Ilonsipusanus cBera.

NoogokrowbdE

EctecTBeHHBII ¥ NOJISIPU30BAHHBIN CBET.

[Tonspu3zanius cBeTa Mpu OTPAKECHUN U TIPEIIOMIICHUH Ha TPAHUIIE ABYX JUAJIECKTPUKOB.
[Tonspu3zanys npu ABOMHOM JTy4erpeIOMIICHUH.

[Tonspu3alinoOHHBIC MPU3MBI U TTOJISIPOU/IBI.

AHau3 MoJIIPU30BaHHOTO CBETA.

HckyccTBeHHas onTuyeckasi aHU30TPOTIHSL.

Bparenue miockoCTH HOJISpU3aliH.

Tema 8. OnTuka ABHAKYIIUXCSH Cpe.

el N =

el N =

CkopocTs cBera.
OmnpiT duso.

OmnplT MaiikeabcoHa.
D¢ dext Homuepa.

Tema 9. TemioBoe u3TydeHne H JTIOMUHECHEHITHSI.

TennoBoe u3nydeHue 1 JIOMHUHECIIEHIUS.
3axon Kupxroga.

3akon CredaHna - bonpimana u 3akoH BuHa.
®opmynsl Panes - xxunca u [Inanka.



5. Onruueckasi mUpoOMeETpus.

6. TeroBblie nctounuky cBera.@otodddekT u ero npuMeHeHue.

7. Macca u umiyibc (HOTOHA.

8. J[amnenwue cera. D dexr Kommrona.

9. EnuHCTBO KOPIYCKYJISPHBIX M BOJHOBBIX CBOMCTB 3JICKTPOMArHUTHOT'O M3JTyUCHHUSL. .

TemalO. KBanToBasi npupoaa u3JjydeHusl.

Bbopogsckas Teopust aToMa Boiopoa.
Monenu atoma Tomcona u Pesepdopna.
JIunelyaTslil CIEKTp aToMa BOAOPOAA.
IToctynate! bopa.

Onsitel @panka u ['epra.

CuexTp atoma Bomopozaa mo bopy.

ouswN R

Tema 11. Atomuas ¢usuka.

ATOM BOJIOpO/Ia B KBAHTOBOM MEXAHHKE.
CrieKTpsI MEIOYHBIX METaJIIOB.

[IInpuHa crIeKTpaIbHBIX JTUHUN.
MyIbTHIUIEKCHOCTE CIICKTPOB U CITHH JJICKTPOHA.
MarHuTHbBI MOMEHT aToMa.

PenTreHoBckue CiekTpsl.

Mognekynsl. [Ipupoaa XuMHUYECKOU CBSI3H.
MouiekynsipHbI€ CIIEKTPHI.

KomMOuHaimonHoe paccesiHie cBera.

0. BeiHyXIEHHOE U3TyUYCHUE.

11. Jlazepsl.

12. KBanTOBas cTaTuCTHKA.

13. dazoBoe MPOCTPAHCTBO.

14. ®yukus pacupeneacHusl.

15. ITonsTue o KkBaHTOBOM cTaTuCcTHKE bo3e-DiinmTelina u ®epmu-J{upaka.
16. BBIpOKI€HHBIN 3JIEKTPOHHBIN ra3 B METaJlIax.
17. KBaHTOBas TeOpHUS TEIJIOEMKOCTH.

18. ®oTOHBI.

19. KBanToBas Teopust IEKTPOIPOBOIHOCTH METAILIIOB.
20. CBepXmpoBOJIUMOCTb.

21. CrpoeHue KpUCTaJIOB.

22. Toueunble neeKTh B KpucTaiax. JIUCIOKaIH.
23. JItOMUHECIICHITUS TBEPBIX TEIl.

24. TloHsiTe 0 30HHOI TEOPUU TBEPBIX TEIL.

25. Meramibl, TUAIEKTPUKHU, TTOTYITPOBOTHUKH.

26. CoOcTBeHHas MPOBOAUMOCTH TOTYITPOBOTHUKOB.
27. IlpumecHasi IPOBOAUMOCTH MOITYIPOBOIHHKOB.
28. ®oTOMPOBOIUMOCTD MOIYIIPOBOJTHUKOB.

29. JIroMHHECLIEHIIUS TBEP/IBIX TEll.

30. KonTakTHas pa3HOCTh MOTEHITHAIOB.

31. TepMod31eKTpUYECKUE SIBICHUS.

32. TlomympoBOJHUKOBBIE TUOIBI U TPUOIBL. .

33. CocTtaB U XapaKTEPUCTUKH aTOMHOTO SJIpa.

34. Macca u 3Heprus CBsI3M sJIpa.

35. Mojenu aTOMHOTO spa.

36. SnepHble CHIIBI.

RBOoo~NoG~WNE



37.
38.
39.
40.
41.
42.

HROoOo~NoGA~wWNE

NNNNNNNRPRRRRRRERRR
ORWNRPOOONOUIDMNWNEREO

PannoakTUBHOCTE.

SnepHble peakuuu.

[enenue saep.

TepmosinepHbIe peakiuu.

Bupl B3auMoeHCTBUI U KIIACCHI 3JIEMEHTAPHBIX YACTHII.
Merto1bl perucTpanuu 3JI€MEHTaAPHBIX YACTHIL.

Tema 12. JiieMeHTbI KBAHTOBOM (pU3UKH.

TennoBoe n3my4eHne 1 TIOMUHECHCHITHSL.

3akon Kupxroda. 3akon Credana - bosnbimana u 3akon Buna.
®opmyisl Panes - [xunca u [1nanka.

OnTHueckasi TUPOMETPUSL.

TennoBble HCTOYHUKH CBETA.

DoT03PPEKT U ero NpuMEeHEHHE.

Macca u umiynbc poToHa.

Hasnenue cBera. ekt Komnrona.

EnuHCTBO KOPIYCKYJISIPHBIX M BOJTHOBBIX CBOMCTB AJIEKTPOMArHUTHOTO U3JTYyICHHS.
. Mogenu aroma Tomcona u Pesepdopna.
. JInHeiyaThIil cCnekTp atomMa BOAOPOIa.
. [locrynatel bopa.
. OnbiTel @panka u 'epa.
. Cnektp aTroma BojopoJa 1o bopy.
. KopnyckynsipHO-BOJTHOBOM Jyalii3M CBOMCTB BEIIECTBA.
. HexoTtopsie cBoiicTBa BoJIH ae bpoitns.
. [IpuHIMI HEONIPENETEHHOCTH.
. YpaBnenue [Ipeaunrepa.
. CTaTUCTHYECKUI CMBICIT BOJTHOBOU (DYyHKITHH.
. KBanToBaHue >HEpruu.
. KBaHTOBaHHE MOMEHTA UMITYJIbCA.
. [IpuHnun cynepno3umuu.
. [Ipoxo>xaeHre yacTuilbl Yepe3 NOTEeHIUAIbHbIN Oapbep.
. TyHHenbHBIN 3P PeKT.
. JIMHEeHBII TapMOHUYECKHUI OCIUJUISITOP B KBAHTOBON MEXaHUKE.

Tema 13. Sinepuasi ¢pusuka. @PU3HKa aTOMOB U MOJIEKYJI.

ATOM BOJIOpOJIa B KBAHTOBOM MEXAHHUKE.
CrieKTpsl ENOYHBIX METAJIOB.
[IupuHa crieKTpaJbHBIX TUHUH.
MynbTUIUIEKCHOCTD CIIEKTPOB U CIIMH JJIEKTPOHA.
MarsuTHbII MOMEHT aToMa.
PeHTreHoBCcKue CEKTpHI.
Mounexkyisl. [Ipuponga XMuMHUECKOU CBS3H.
MouieKynspHbIE€ CIIEKTPHI.
KomOuHanmoHHoe paccesiHue cBeTa.

0 BrIHYXIEHHOE U3Ty4YEHUE.

11 Jlazepsr.

12 KBaHTOBast CTaTHCTHUKA.

13 da3zoBoe npocTpaHCTBO.

14 Oynkuus pacnpeaenaeHusl.

P OoO~NO OIS~ WNE



Tema 14. Sinepuas ¢usuxa. IaeMeHTHI KBAHTOBOI CTATHCTHKH.

[Tonsartue o kBanToBOM craTuctruke boze-DitHmreitna u @epmu-lupaka.
BbIp0osKI€HHBIH SJIEKTPOHHBIN I'a3 B METaJUIAX.
KBaHTOBas TEOPHS TEIIOEMKOCTH.

@DOTOHBI.

KBaHTOBast TEOpUS 2IEKTPONIPOBOIHOCTH METAIIIIOB.
CBepXIpoBOJIUMOCTb.

CtpoeHune KpucTasioB.

Toueunsie nedexTsl B KprcTtamiax. Jucnokanun.
JIroMuHeCEeHIIUS TBEPbIX TEI.

0. Ilon

1. sTHe 0 30HHOW TEOPUH TBEPJBIX TEI.

. MeTanibl, AMANAEKTPUKH, MTOTYIIPOBOIHUKH.

13. CobGcTBeHHast TPOBOIMMOCTH TIOTYIIPOBOJHUKOB.
14. TlpumecHast POBOAUMOCTD MOJIYTIPOBOIHUKOB.

RO ~NoO WD E

[EY
N

Tema 15. DiemeHTHI (l)l/l3l/lKI/l ATOMHOT0 A/Ipa U 3JICMEHTAPHbLIX YaCTHI[

®DOTOTPOBOIUMOCTH ITOTYIIPOBOTHUKOB.
JIroMUHECTICHITUS TBEPJIBIX TEJI.

KoHTakTHas pa3HOCTh TOTECHITHAIIOB.
TepMoaneKTpuIECKUE IBICHUS.
[TomyrpoBOAHMKOBBIE TUOIBI U TPHUOIBI.
CocraB 1 XapaKTEPUCTHKHA aTOMHOTO SIpa.
Macca v 3Heprus CBs3HU sApa.

Moaenu aToMHOTO sipa.

SInepHbie CUIIBI.

0. PagmoakTBHOCTE.

11. SInepHble peakuu.

12. Jlenenue siaep.

13. TepmosinepHbIE pEAKIIHH.

14. Buapl B3aMOICHCTBHIA U KJIACCHI AJIEMEHTAPHBIX YaCTHII.
15. MeTo1bl perucTpariu JIeMEHTAPHBIX YaCTHII.

BOO~NoGR~WNE

Tema 16. Slnepnass ¢usuka. Pu3nkKa aTOMHOIO SAPA U JIEeMEHTAPHBIX YACTHIL.

CocraB 1 XxapaKTepUCTHKH aTOMHOT'O sIIIpa.

Macca u 3Heprus cBs3HU sapa.

Mopenu aTOMHOrO sapa.

S nepubie cuibl. PaaroakTUBHOCTG. SIEpHbIE pEeaKLIUH.

Henenue sinep. TepMmosiaepHbIe PEAKLIUU.

Bunp! B3anMoneicTBUI U KIIacChl 3JIEMEHTAPHBIX YACTHII.

Merobl perucTpaluy 3JIEMEHTapHBIX YaCTHII.

MIOOHBI U HX CBOICTBA. ME30HBI U UX CBOICTBA.

Yactuuel 1 anTHYacTULEL [ HiepoHsl. CTpaHHOCTH U YETHOCTh 3JIEMEHTAPHBIX YaCTHIL.

©CoNoO~wWNE

10 Heiirpuno. Knnaccuduxkarus snemeHTapHbix yacTuil. KBapku
IToBbIlIEHHBIN YPOBEHb.

Tema 1. DjekTpu4ecTBO.

1. DnekTpuveckuii TOK B BaKyyMe.



ROoo~NoGaR~LN

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.

0.
. PensiTuBHCTCKOE TTpeoOpazoBaHue MOJICH, 3apsAA0B U TOKOB.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

[Tonatue smuccun. TepMOIIIEKTPOHHAS IMUCCHUS.

DIEeKTPUYECKUN TOK B raszax.

[Ipoueccrl HOHU3ALMH.

[Ipomecc pekoMOUHAITIH.

DNEKTPONPOBOTHOCTh CIIA00MOHU3UPOBAHHBIX Ta30B.

Buxpesoe anekTpuueckoe nosie.

Tok cmenieHus.

CKopocTb pacnpoCTpaHEHHs 3JEKTPOMAarHUTHBIX BO3MYILICHHH.

WNuBapuaHTHOCTH YpaBHCHHI MakcBelIa OTHOCHTEIBHO TIpeoOpazoBanuii JlopeHia.

OTHOCHUTENBHOCTh MArHUTHBIX U 3JIEKTPUUYECKUX MOJIEH.

DNEeKTpOCTaTHUECKOE T0JI€ B IUIIEKTPUUECKON cpefie.

JIMBIEKTPUKH C HETIOJISIPHBIMU MOJIEKYJIAMH.

JIMDIEKTPUKY C TOJISIPHBIMHU MOJIEKYIaMH.

HoHHBIE AUDIIEKTPUKH.

DneKTpoHHas WK JeQOopMallMOHHas MOJIIPU3aLUs.

OpueHTalMOHHAs! WU TUTIOJIbHAS TIOJISIPU3ALHSL.

WoHnHas nonspusanus.

JmsrekTpudueckass IpOHUIIAEMOCTD CPEbI

[ToHATHS MHIYIIMPOBAHHOTO 3apsijaa.

EMKOCTB IIIOCKOTO KOHJIEHCATOpAa.

EMKOCTh IMIIMHIPUYECKOT0 KOHAEHCATOPA.

EMKocTh cdeprueckoro KoHaeHcaTopa.

CoennHeHre KOHAEHCATOPOB.

OHeprusi CUCTEMbI HEMOIBUKHBIX. TOYEUHBIX 3apsi/10B

[ToHAEpOMOTOPHBIE CUIIBI.

Kaxkue cuiabl MOXHO paccMaTpuBaTh Kak HE AIEKTPOCTATUYECKOTO MPOUCXOKIACHUS?
KonnuecTBeHHast XapaKTEpUCTHKA CTOPOHHUX CHUIT

OnHOpOaHBIE U HEOAHOPOIHBIE YYACTKH LIETTH

VYpaBHEHHE LUPKYISIIUU BEKTOPA HANIPSKEHHOCTH I0JIs1 CTOPOHHUX CHIL.
Hanpsixenne Ha yyacTke Lenw.

DIIEKTPpUYECKHUE TOKH B METAJLJIaX.

OCHOBHBIE 3aKOHBI AEKTPUUECKOT0 TOKA B KJIACCUYECKOM TEOPUU AIIEKTPOIPOBOIHOCTH
METAJLJIOB.

Enununa snekTprudeckoil mpoBOAUMOCTH.

Enununa ynenbHOTo 31eKTPUYECKOTr0 COMPOTUBIICHHUS.

3akon Oma B auddepennuanbHon hopme.

TemnepaTypHas 3aBUCUMOCTb COIIPOTUBIICHUS.

PaGota u MoiHOCTH TOKA.

3akoHn /[xoyns-JIeHna B uHTErpaibHON Gopme.

VY nenbHas TeroBasi MOLIHOCTh TOKa.

UYTo Ha3BIBAIOT Y3JIOM 2JIEKTPUUECKON LeTH?

Yro HE0OX0AMMO 3HATh IIPU pacyeTe CIOKHBIX Lernel ¢ mpuMeHeHueM 3akoHoB Kupxroda?
3akoH OMaB KJIACCUYECKOW TEOPUH IEKTPONPOBOAHOCTH METAIIIOB.

3akoH /Pxoynsa-JIeHnaB KilacCM4eCKON TEOPUU IIEKTPOIIPOBOAHOCTH METAILIOB.
3akoH Bunemana-®paHiaB KJ1acCUUECKON TEOPUH NIEKTPOIPOBOJHOCTH METAJIOB.
PaboTa BbIX0O/1a DIIEKTPOHOB U3 METAJIIOB.

OMUCCUOHHBIE SBJICHUS U UX TPUMEHEHUSI.

DOTOINEKTPOHHAS SIMUCCHSL.

Bropuunas snexrporHas smuccusi. Koadduumrent BTOpUyHOM 37€KTPOHHOM SMHUCCHU.
ABTORJIEKTPOHHAS YMUCCHSL.

CaMocTOsATENbHBIN ra30BbIA pa3psa U €ro TUIIBL.



53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

BOoo~NoGR~WNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

[Ina3ma u ee cBoiicTBa.

3axoH OMaB KJIaCCUYECKOUM TEOPUU 3IEKTPOIPOBOJHOCTU METAILIOB.

3akoH [xoyns-JleHnaB KiaccCHUeCKOW TEOPUU AJIEKTPOIIPOBOIHOCTH METAJIOB.
3akoH Bunemana-®paH1iaB KJIaCCUUECKON TEOPUH IEKTPOIPOBOJHOCTH METAJUIOB.
PaboTa BbIX0/a AIIEKTPOHOB U3 METAJIOB.

OMHUCCHUOHHBIE SIBJICHUS U UX IPUMEHEHHUSL.

DOTOINEKTPOHHAS IMUCCHSL.

Bropuunas snekrponnas smuccusi. KoadduureHT BTOpUYHON 37€KTPOHHOM SMUCCHH.
ABTO2JIEKTPOHHAs IMHUCCHSL.

CaMocTOATENbHBIN T'a30BbIN pa3ps U €ro TUIIBL.

[Ina3ma u ee cBoiicTBa.

Tema 2. Marnerusm.

[ToToku 3aps>KEHHBIX YACTHUIl B MATHUTHOM TIOJIE.

VYckopuTenu U aHaAIM3aTOPhI 3apPsSHKEHHBIX YaCTHII.

Dddext Xomna.

B3anmoeiicTBrue mapamuiebHBIX TOKOB.

KoHTyp ¢ TOKOM B MAarHUTHOM TIOJIE.

[ToTok BeKTOpa MarHUTHON MHAYKIIUH.

Teopema ["aycca 1 oJIst BEKTOpa MATHUTHOM MHITYKIIMH.
HamaranueHHOCTE BellecTBa.

[TapamarneTukmu.

JnamaraeTukuy.

deppOMarHeTUKHY.

[Ipupona peppomarueruszma.

[ToTOKM 3apsPKEHHBIX YAaCTHUI] B MAaTHUTHOM IIOJIE.

YckopuTenu U aHaIU3aTOPhl 3apsHKEHHBIX YACTHII.

BuxpeBoe anekrpuieckoe mnouie.

Tok cmenieHus.

CkopocThb pacnpocTpaHEHHs 3JEKTPOMAarHUTHBIX BO3MYIICHHH.
HNuBapuaHnTHOCTH ypaBHEHUH MakcBellia OTHOCHTENILHO IIpeoOpa3oBanuii JlopeHia.
PensTuBuctckoe npeoOpa3oBaHue MoJieH, 3apsiioB U TOKOB.
OTHOCHUTETHHOCTh MArHUTHBIX M SJIEKTPUUYECKUX MOJIEH.

Pamka ¢ Tokom. HampaBiieHne MarHuTHOTO MOJIA.

Bextop MarHuTHOM UHAYKIUU.

MaxkpoTOK# U MUKPOTOKH.

Cssi3b MexnyB u H.

[TogoGue BEKTOPHBIX XapaKTEPUCTHK AIIEKTPOCTATUYECKOTO U MAarHUTHOTO TOJIEH.
MaruuTtHoe noJje npsMoro Toka.

MaruauTtHoe 1oJjie B LIEHTPE KPyroBOTO TOKA.

B3anmopelicTBue napasienbHbIX TOKOB.

MarnuTHas nocTosHHasl.

EnuHuiel MarHUTHON MHIAYKIIMU U HAPSHKEHHOCTH MAarHUTHOTO TOJIA.

TeopeMa O DUPKYJAIOUA BCKTOpa MarHUTHOM HUHAYKIIHHN (3aKOH IOJIHOI'O MAaroHuTHOTO HOJ'IH).

MarsuTHO€ noJie TOPOUAA B BaKyyMe. DIEKTPUUECKOE MOJIe
DIEKTPUYECKOE T0JI€ B 30HE NEPEMEHHOTO MArHUTHOTO TOJISL.
MaruauTtHoe 1noJjie CBOOOTHO JBUKYIIETOCS 3aps/ia.

EquauIiel MarauuTHOTO MOTOKA.

Teopema ["aycca it moJist BEKTOpa MarHUTHOM MHAYKIWH.
IToTokocuemneHue.

PaGota mo nepemenieHnto MpoBOJHUKA C TOKOM B MAarHUTHOM TIOJIE.



39. Pabora no nepeMeneHno KOHTypa ¢ TOKOM B MarHUTHOM TI0JIE.

40. 3aKoH MMOJHOTO TOKA I MArHUTHOTO TI0JIsl B BEILIECTBE.

41. YcnoBue Ha rpaHuLe pa3zeia IByX MarHeTUKOB.

42. B xakux ciy4yasix HaMarHM4MBaHus B (peppomMarHeTukax HabIr0AaeTCst OCTaTOUHAsS

HaMaroHni4€HHOCTbD.

43. KospuuTuBHas cuia.
44. SIBneHue MarHUTHOTO TUCTEPE3UcCa.

Tema

HOo~No arwdE

3. DeKTPOMATHUTHAS HHAYKIHSL.

OnsiTel Dapagnes.

[IpaBuiio Jlenna.

DNEKTPOABMKYINASL CUJIA DJIEKTPOMATrHUTHON UHIYKIIUH.

OJ1C uHAYKIIMK B HEMOABM)XHBIX MPOBOTHUKAX.

SIBnenne MarHuTHOTO CKUH-3(PeKTa.

Enunuiia uHIyKTHBHOCTH.

B3anmHuas nHayKus.

B3anMHast ”HIYKTUBHOCTH KOHTYPOB.

BriBeute 1 00BSICHUTE BRIpAXKEHUE TSI INIOTHOCTHA TOKA CMEIIICHHUS.

0. Hoquy IMOCTOSTHHBIC DJICKTPUYCCKNE U MAarHUTHBIC ITOJISI MOXKHO pacCMaTpruBaTh

000c00IeHHO ApYT OT Apyra? 3anuinTe Uil HUX ypaBHeHUs MakcBesuia B 00enx ¢popmax.

11. Tlouemy ypaBHeHUS MakcBeiia B MHTErpaJibHOM popme siBisitoTcst Oosiee o0mmumn?
12. Kakue 0CHOBHBIC BBIBOJIBI MOXHO CJIeJIaTh HA OCHOBE Teopruu MakcBeruia?

NoookrowdE

Tema

N =

ok

~No

Tema

1.

Tema 4. Ontuka. KBaHTOBasi Npupoaa u3jay4yeHus.

MoskeT 11 BOSHUKHYThH SIBJICHHE MTOJIHOTO OTPa)KEHUs, €CIIU CBET MPOXOJUT U3 BOJBI B CTEKIIO?
B gem 3akmrouaercst GU3NIECKUN CMBICT a0COTFOTHOTO TIOKA3aTeNsl MIPEIIOMIICHHUS CPEIbI?

B uewm 3akioyaercs npuHIMUI paboThl CBETOBOJIOB?

B dem 3akmrouaercs npunnun @epma?

Kak ocymiectisieTcst moctpoeHue u300pa>keHus NpeMETOB B TMH3aX?

UeM 0TIMYAIOTCS SHEPTETUYECKUE U CBETOBBIE BEIMUUHBI B (hOTOMETPUN?

MOo3KHO JI B 3JIEKTPOHHO-ONITUYECKUX MTPe0Opa3oBaTeIsiX NOJYyYUTh YBETHUEHHOE
n3o0pakeHue OOJIbIIECH OCBEIIEHHOCTH, YeM npeamet? [louemy?

5. UuTepdepennus cBera.

OcHOBHBIE IOJIOJKEHUS U BBIBOJBI KOPIYCKYJIIPHOW U BOJIHOBOM TEOPHUHU CBETA.

B yem 3akirogaercst ocHOBHas uaes Teopuu Ilnanka?

Kakyto BelnuMHy Ha3bIBalOT BpEMEHEM KOTepPEHTHOCTH, AIMHOM KorepeHTHOoCcTH? KakoBa
CBSI3b MEKIy HUMU?

UYro Takoe onTUyYecKas JUIMHA ITyTH, ONITUYECKasl pa3HOCTh Xo/1a?

[Touemy nHTEpPEPEHLINIO MOKHO HAOIIOAATh OT ABYX Ja3€pOB U HENIb3sI OT IBYX
IEKTPOJIaMIT?

Yo Takoe Mosocsl paBHOM TOJIIIMHBI M paBHOTO HakJIoHA? I'1e OHM JIOKaJIN30BaHbI?
ITouemy nenTp kosen HproToHa, HaOMIOAAEMBIX B POXOJIAIIEM CBETE, OOBIYHO CBETIIBII?
B uem 3akirouyaercs cyTb NPOCBETIEHUS ONITUKN?

6. Iudpakuus cera.

Hoquy ,Z[I/I(bpaKI_[I/ISI 3BYKa MMOBCCIHCBHO Ooiee O4Y€BHAHA, YEM ,[[I/I(I)paKI_[I/I}I cBera?



Noohkown

KaxoBs! nononnenus @penens k npuHuuny I'roiirenca?

Yro mo3Bosni 00bsicHUTh Tpuiui [ 1oiirenca- @penens?

B uem 3akirouaeTcst IpUHIKI TOCTpOeHUs 30H Openens?

Korna nabmonaercs nudpaxius Openens, a koraa Opayarodepa?
Hudpaxmus @penenst Ha KPYrioM OTBEPCTHH.

B uem 3akmrouaercst uaes rojgorpadupoBanusi?

Tema’. Ilonsipusanus cBera.

=

&

oo

10.

Bo3moxHa su nosnsipusarius Juist poJI0JIbHBIX BOJIH?

UTto Ha3bIBaeTCsl €CTECTBEHHBIM CBETOM? YacTUYHO MOJIIPU30BAHHBIM CBETOM? DIJUTUIITUYECKH
MOJISIPU30BaHHBIM CBETOM?

Kak u3meHseTcss MHTEHCUBHOCTh CBETA 3a MOJIIPU3aTOPOM IIPH €T0 BPALlIEHUH BOKPYT ITy4Ka
€CTECTBEHHOI'0 cBeTa’?

Kak npakTnyecku OTINYUTH IUIOCKOMOJIIPU30BAHHbIN CBET OT €CTECTBEHHOTO?

YeM oTIMUarOTCS OTpHUIATENbHbIE KPUCTAIIIBI OT MOJIOKUTENbHBIX? [IpuBeauTe MocTpoeHue.
UYem 00yCIIOBIEHO JBOIHOE JTydepeIOMIEHUE B ONITUYECKU aHU30TPOITHOM OJTHOOCHOM
Kpucrasuie?

Kak ucnomnb3ys NIacTUHKY B YETBEPTH BOJIHBI U MOJISIPU3ATOP, OTIANYUTE UPKYISPHO
MOJISIPU30BAaHHBIN CBET OT €CTECTBEHHOT0?.

UYewm 3ameuarenen yros bprocrepa? [Tokaxkute, 4TO Ipy BBIOJIHEHUH 3aKOHA bprocrepa
OTpPaXEHHBIN U MPEJIOMIICHHBIN JTy4d B3aUMHO MEPHEHIUKYIISPHBI.

OO0mbscHUTE AelicTBHE CBETOBOTO 3aTBOpa siueliku Keppa B coueTaHuu ¢ nossipu3aropom u
aHAJIN3aTOPOM.

B yem oTiimumre onTUYECKO aKTUBHOCTH OT JABOMHOTO JTy4enpeoMIICHUS ?

Tema 8. Onruka IBHXKYIIHMXCHA CPel.

=

10.
11.
12.
13.
14.
15.

[Ipumenenue onbiTa MaiikenbcoHa.

B uem ocnoBHOe oTnnume 3¢ dekra Jlomnnepa i cBETOBBIX BOJH OT 3 dexTa JJomepa B
aKyCTHKe?

[Touemy nonepeunsii ekt Jlomnepa sBisercs penaTuBucTcKuM 3pdexrom? Yem oH
00ycioByeH?

Tema 9. TensioBoe u3aydeHue u JoMuHecHenuus. 3akon Kupxroga.

3akon Credana - bonpmana u 3akoH Buna.

®opmynel Panes - xunca u [Inanka.

Onrtuyeckast nupoMeTpus. TernoBble MCTOYHUKH CBETA.

doroad ekt u ero mpumenenue. Macca u UMITyITC (POTOHA.

Hasnenue cera. dpdexr Komnrona.

EnnHCTBO KOPITyCKYJISIPHBIX U BOJIHOBBIX CBOIMCTB 3JIEKTPOMArHUTHOTO U3Ty4EHHS.

TemalO. KBanTOoBasi npupoaa u3Jjy4eHusl.

=

w

Uto Takoe s1ekTpoMarauTHas BosiHa? KakoBa CKOpOCTh €€ pacrpocTpaHeHHs?

KakoBel  Qu3myeckue MpoIECChl, MNPUBOIAIMIME K  BO3MOXXHOCTH  CYIIECTBOBaHUS
AJIEKTPOMArHUTHBIX BOJIH?

[Touemy I'epi1 B cBOMX OTIBITAX UCIIOJIB30BAl OTKPBITHIN KOJIeOaTeIbHBIA KOHTYP?

Kakmne xapakTepuCTHKU MOJSI MEPUOJUYECKH H3MEHSIOTCS B Oeryiiel SJIeKTpOMarHUTHOMN
BOJIHE?.

3anuimre BOJHOBOE ypaBHEHHE Uit BeKTOpoB E u H mepeMeHHOro 31eKTpOMarHMTHOIO
MOJISL.



6. Kak onpenenuts 00beMHYIO IIIOTHOCTD YHEPTUH B SJIEKTPOMArHUTHON BOJIHE.

Tema 11. Aromuasi Qusuka.

=

YeM oTIMYaETCs CEPOE TEJO OT YEPHOTO?

B gem 3akimogaercs: pusnuecKuii cMbIch yHHBepcanbHOU (hyHkuuu Kupxroda?

3. Kak 1 BOCKOJIBKO pa3 M3MEHUTCS SHEPreTHYecKast CBETUMOCTh YEPHOTO TeJla, €CIIH €T0
TEPMOJIMHAMHUYECKasl TEMIIEpATypa YMEHbBIIUTCS BABOE?

4. Kak cMecTUTCSI MAaKCUMYM CHEKTPaJIbHOM MJIOTHOCTH 3HEPT€TUYECKOW CBETUMOCTH YEPHOTO

TeJa ¢ NOBBILICHUEM TEMIIEPATYPHI?

Wcnonb3ys popmyny Ilnanka, Haiiaure noctosinayo Credana-bospiimana.

[Ipu xakux ycnoBusx u3 popmyisl [Inanka nomyyarorcs 3akoH cmemienus Buna u popmyna

Panes-Ixunca?

7. Tlouemy GoTO3IEKTpUYECKUE U3MEPEHMS BECbMA YYBCTBUTEIbHBI K IPUPOJIE U COCTOSIHUIO
noBepxHocTu poTokarona?

8. MoskeT 11 30J10Tasl MJIACTUHKA CITYXXHUTh (DOTOCOMIPOTHBIICHUEM?

9. Kak mpu 3a1aHHOM 9acTOTe cBETa M3MEHUTCS (DOTOTOK HACHIIIICHHUS C YMEHBIIICHUEM
OCBEIIEHHOCTH KaToja?

10. Kak u3 ombIToB 110 (hoToddhdhexTy onpenensiercs: moctossHHas [Inmanka?

11. Ilpu 3ameHe 0JTHOTO MeTajla APYrUM JJIMHA BOJHBI, COOTBETCTBYIOLIAs KPACHON I'paHUIIE
yMeHbIaercs. YTo MOXKHO CKazaTh 0 paboTe BBIXOJA 3TUX METAJIOB?

12. Kak ¢ moMo1bpio ypaBHeHHS DWHIITeHHA 00bscHUTE [u [[3akoHBI (hoTOAhDekra?

13. HapucyiiTe 1 00bSICHUTE BOJbT-aMIIEPHBIC XapaKTEPUCTUKHA, COOTBETCTBYIOIIHE IBYM
Pa3IMYHBIM OCBELIEHHOCTSM KaTo/1a MPH 3alaHHON YacTOTE U IBYM Pa3lIMYHbIM 4acTOTaM MpHU
3aJJaHHOM OCBEIIEHHOCTH.

14. Yemy paBHO OTHOIIICHHE JIaBJICHUN CBETA HA 3€PKAIBHYIO U 3aYCPHEHHYIO TOBEPXHOCTH?

15. B yem otnnumne xapakrepa B3auMoACHCTBU (DOTOHA U dJIeKTpoHA mpH (hoTodPdekTe n

apdexre Komnrona?

N
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Tema 12. DjeMeHTHI KBAHTOBOM (PU3HKH.

OneMeHThl KBAaHTOBOW CTATHUCTUKH.

KBanTOBas cTaTHCTHKA.

®azoBoe MPOCTPAHCTBO.

OYHKIUS pacnpeeiCHUs.

ITonsitue o kBanTOBOM cTaTucTUKe bo3e-DitHiurelina u ®epmu-Iupaxa.
BrIpoKaeHHBIN 3JIEKTPOHHBIN I'a3 B METAJIIaX.

KBanToBas TeopHst TEMI0EMKOCTH.

@DOHOHBI.

KBanToBast TeopHst 371€KTPONPOBOIHOCTH METAJLIOB.

0. CaepxmpoBoAUMOCTH

RPOONoOR~LNDE

Tema 13. Sinepnas ¢usuka. ®U3MKa AaTOMOB U MOJIEKY.I.

1. Yem omimuaercs 603e-ra3 ot ¢pepmu-raza?

2. 3anummure pacnpeneneHue boze-Onmreitna u @epmu-Jlupaka u 00bsacHUTE UX HU3NUECKUNA
cmblca. Korga oHu nepexodsT B Kiaccudeckoe pacnpeaeneHue Makcsenna-bonsimana?
UYro Takoe (azoBoe mpocTpaHcTBO? (pa3oBblii 00beM?

B uem npuHIMIIHANBHOE OTIMYNE KBAHTOBOM CTATUCTUKH OT KIACCHUYECKOM?

Kak 00BsicHsI€T KBaHTOBAsI CTATUCTUKA OTCYTCTBHE 3aMETHOTO OTJIMYUS TEINIOEMKOCTEH
METAJJIOB U TUIEKTPUKOB?

ok w



~No

10.

11.
12.
13.

Kak 00BsICHUTD SIBJICHHE CBEPXITPOBOAUMOCTH?

Uro Takoe 3ddekr [xozedcona?

Uem pa3nuyaroTcsi MO 30HHOM TEOpUHU IMOJIYIPOBOJAHUKM U JUAJIEKTPUKU? METaUIbl U
JTUDIIEKTPUKHU ?

B yem cyth anmmabaTHueckoro npuOIKEeHUs U TPUOIMKEHNE CaMOCOTIIACOBAaHHOTO TOJIS?
YeMm oTIM4aroTcs OHCPIrCTUYCCKHUEC COCTOSAHUSA OJICKTPOHOB B H30JIMPOBAHHOM a4aTOMC H
kpuctamie? Uto Takoe 3anpenieHHble U pa3pelieHHbIe SJHEPTeTHUECKIE 30HbI?

Kak 00bscHUTE YBCJIMYCHHUEC IPOBOAMMOCTH C IIOBBINICHUCM TCMHepaTypI)I?

Yem 00yciioBIeHA TPOBOIUMOCTH COOCTBEHHBIX TOTYIIPOBOTHIUKOB?

[louemy ypoBenp @PepmMu B COOCTBEHHOM NOJYIPOBOJHHKE PACIOJIOXKEH B CEepeAnHe
3anpenieHHo 30ue? Jlokazath 3TO MOJIOKEHHE.

14. KakoB MexaHU3M 3JEKTPOHHON NMPUMECHON MPOBOAUMOCTH MOJIYIPOBOJHUKOB? IBIPOYHOMN

15.

16.
17.

18.
19.
20.
21.
22.
23.

MIPUMECHOMN MPOBOJAUMOCTU?

[loueMy SJIEKTPOHHOE  TIOIVIOIIEHHE CBeTa HE  CONPOBOXKIACTCS  YBEJIIMYCHHEM
(dhoTompoBOTUMOCTH?

Uto Takoe kpacHas TpaHuIa GOTOIPOBOIUMOCTH?

KakoBel 1O 30HHOW TEOpUM MEXaHU3Mbl BO3HHUKHOBEHMS  (IIYyOPECUCHIIMH U
dhocdhopecrienuu?

Uto mpencTaBistoT co00r KpUCTALIOPOPHI?

BonbT-amMnepHas xapakTepucTHka p-n-niepexoja.

Kaxkoe nampasieHue B OJyPOBOTHUKOBOM JHO/IC SBJISIETCS TIPOITYCKHBIM JIJIsI TOKa?
Kocmuueckue yun.

MIOOHBI ¥ UX CBOMCTBA.

Me30HBI U UX CBOWCTBA.

24. YacTulbl 1 aHTUYACTULIEL.

25.
26.
217.
28.
29.

30.
31.
32.

I'mneponbl. CTpaHHOCTH M YETHOCTH DJIEMEHTAPHBIX YaCTHII.

Heitrpuno.

Knaccudukanus snementapabix yactuil. KBapku.

Benukoe o0benuHeHmE.

Uto Takoe CTPAaHHOCTh M YETHOCTH 3JIeMEHTapHbIX yacTul? st yero onu BBoastcs? Beerna
JI BBITIOJTHSIFOTCSI 3aKOHBI UX COXPAHCHHS?

[Touemy moTpedOBaAIOCH BBEICHUE TAKMX XapaKTEPUCTHK KBAPKOB, KaK IIBET M OYapOBaHHE?
3adeM Hy)XHa THIIOTE3a O CYIIECTBOBAaHUHU KBapKOB? UTO 0OBIICHSAETCS C €€ TOMOIIHI0?
KakuMm s1emMeHTapHBIM YacTHIIAM M MOYEMY IMPHUITUCHIBAIOT JICITOHHOE YHUCI0? OapHOHHOE
yucno? B uem 3akioyaeTcst 3aKOHbI UX COXpaHEHUS ?

Tema 14. Sinepuasi ¢pusuxa. IaeMeHTHI KBAHTOBO# CTATHCTHKH.

=

[Touemy simepHas MoJieNlb aTOMa OKa3ajach HECOCTOATEIbHOM?.

2. Ilouemy M3 paszIMuHBIX CepUNl CHIEKTpaJbHBIX JMHUNH aTomMa BOJOpOJA IepBOH Oblia
uzyueHa cepus banbmepa?

Kakoit cMbIcn UMeOT unciaa M u n B 00061meHHoit popmyne banemepa?

4. Yemy paBHa 4acTOTa M3IY4E€HHUS aToMa BOJOPOJA, COOTBETCTBYIOIAs KOPOTKOBOJHOBOM
rpanuue cepun bpakera?

Kakue ocHOBHBIE BBIBOJIBI MOXKHO CZENIaTh HA OCHOBAaHMH onbIToB Ppanka u ['epra?

6. ATOM BOJIOpOJIa HAaXOAMUTCSH B COCTOSIHMU C n=5. CKOJBKO JIMHUHM COJAEPKHUT €ro CHEKTp
n3TydeHus’?

w

o

Tema 15. DnemeHTHI GU3NKU ATOMHOTO SIAPA U FJTeMEHTAPHBIX YACTHII

1 HOJ’IL3y5ICL MOJCIIBIO Bopa, YKa)KUTC CICKTPAJIIbHBIC JIMHUU, KOTOPBIC MOT'YT BO3HUKHYTH
IIpr Ie€pexoanc aroMma BOAOPOJa B COCTOAHUA C n=3 u n=4.



o~ w

O© oo~NO®

11

12

13

14

15

16

17

18

Hanecure Ha mikany JJIMH BOJIH TPH JIMHUM KaXJ0W U3 MEPBBIX ABYX CHEKTPAIbHBIX CEpUit
aToMa BOJAOPOJa.

[Touemy crieKTp MOTJIOLIEHUSI AaTOMa BOJIOPO/JIa COJIEPKUT TOJBKO ceputo Jlaiimana?

Yemy paBHBI (a3oBas rpymmnoBas CKopocTu potoHa?

Kak, ucxonss W3 COOTHOIICHHSI HEOMPEICICHHOCTEH, OOBSICHUTh HAIMYHUE €CTECTBEHHOU
IIMPUHBI CTIEKTPAJIbHBIX TUHUN?

Urto ompeaenseT KBaapaT MO/l BOJTHOBOM (PyHKITUHN?

[Touemy KBaHTOBAasi MEXaHUKA SIBJISIETCSI CTATUCTUYECKOMN Teopuei?

B uem oTnnume moHMMaHus MPUYUHHOCTH B KJIACCUYECKOM M KBAHTOBOM MEXaHHKe?
Kakumu cBoiicTBaMH MUKPOUYACTHI] OOYCIIOBIICH TYHHEIBHBIN d3PPeKT?

KakoBa HaMMEHBIIIAst YJHEPTHSI YACTHIIBI B «IIOTEHIIHAILHOM sIME» ¢ OECKOHEYHO BBHICOKHMH
«CTEHKaMu»?

bosbiie Wiy MeHbIIE SHEPrus YacTULBI, HAXOASAUIEHCS B «IOTECHIHAIBHOM sAMeE» C
OECKOHEYHO BBICOKUMH «CTEHKAMW», B COCTOSTHUM =3 110 CPABHEHHIO C COCTOSTHHEM =17
Bo ckoinbko paz?

B ueM omiMume noBeneHMs KIACCMYECKOM M KBAaHTOBOW wacTul ¢ sHepruen E<Unpu mx
MaJeHUH Ha MPSIMOYTOJIbHBIN MOTEHIIMAIbHBIN Oapbep KOHEUHOW ITUPUHBI?

Kak m3aMeHuThes ko3(h(GUIMEHT MpO3padyHOCTH MOTEHIMAIBLHOTO Oaphepa ¢ POCTOM €ro
BBICOTBHI? C YBEJIMUYEHUEM MACCHI YACTUI[bI? C YBEIIMUEHUEM MOJHOW SHEPTUU YaCTHULIBI ?
Kak m3aMeHuTbhes ko3(h(GUIMEHT MpO3padyHOCTH MOTEHIMAIBLHOTO Oaphepa ¢ POCTOM €ro
LIMPUHBI B J1Ba pa3a?

Uemy paBHA pa3HOCTh YHEPTUN MEXKYy YETBEPTHIM U BTOPHIM SHEPTETHUECCKUMHU YPOBHIMHU
KBaHTOBOTO OCIHJLISATOPA?

MoskeT 1 YacTulla HaXOJUThCS Ha JHE «IOTCHUHAIbHOU sIMbI»? Omnpenensercs JIh 3TO
hopmMoOit «IMBI»?

3aBUCHUT JIM paclpelielicHUE dHEPTEeTHYCCKUX YPOBHEH OT (POPMBI MOTEHIIMATBLHOW SIMBI?
OTBET NPOUILTIOCTPUPOBATE.

B ueM oTiimune KBAHTOBO-MEXaHUYECKOTO M KJIACCHYECKOTO OINHCAHMUSI FapMOHUYECKOTO
ocuwsitopa? B BeIBogax 3TUX ONUCAHUM?

Tema 16. SInepuast ¢pusuka. Pu3nKa aTOMHOTO SAPA U JTeMEHTAPHBIX YACTHIL.

1 UYro xapakTepu3yroT KBaHTOBBIC YKCIIa: TJIaBHOE, OpOuTanpHOe U MarHuTHOe? Kakue

3HAYEHHs OHU MOTYT IPHHUMATH?

Kakue BO3MOXHBIE 3HAUCHHS /ISl [JIABHOTO KBAHTOBOTO Yucia n=5?

CKOJIBKO Pa3IUYHBIX COCTOSHUN COOTBETCTBYET n=47

KakoB KBaHTOBO-MEXaHUYECKUI CMBICI IEPBOrO OOPOBCKOTO paanyca?

CpaBHUTE IUNIOTHOCTH BEPOSITHOCTH OOHAPYKEHHS JICKTPOHA B OCHOBHOM COCTOSIHHH

aToma BOJIOpPOJa COrjlacHo Teopuu bopa 1 KBaHTOBON MEXaHHKH.

B 4em cyTph npuHIIMTIIA HEPA3ITMYUMOCTH TOXKIECTBEHHBIX YacTHI? Kakue 4acTuiipt

ABIsAtOTCS 0030HaMuU? pepmuonamu?

7 B yem npuuuHa 3HAYUTEIBHOTO Pa3IMYMs ONTUYECKOTO M XapaKTepUIeCKOTO
PEHTI€HOBCKOTO CIIEKTPOB aTroma?

8 Kak u3MeHHTCS HHTEHCUBHOCTb PEHTI'€HOBCKOTO M3JIyUY€HHs M IPaHHIIA CIUIOIIHOTO
CIEKTpa C yBEJMUYEHUEM HAIPsHKEHUS MEXTy KaTOJJOM U aHOJI0M? C YBEJIMYEHUEM
Hakaja HUTH KatoJa?

9 KakoB MexaHU3M BO3HUKHOBEHHS AJIEKTPOHHO- KOJIEOATENbHBIX U KOJe0aTeabHO-
BpalaTeabHbIX CIEKTPOB?

10 Yto Takoe CTOKCOBBI CITyTHUKU? AHTUCTOKCOBBI CITyTHUKH?

11 Kaxk oCymecTBIISIIOT COCTOSIHUS C HHBEPCUEH HaceNeHHOCTeH?

O wiN
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12 Kaxkoe ycnoBue HE0OX0AUMO Il BOSHUKHOBEHHS! BHIHY)KJICHHOTO M3JIy4CHHS B
BELIECTBE?

13 Yt0 MOXKHO CKa3aTh 0 (ase, MOJIAPU3ALNU 1 HATIPABICHUHU UCITYCKAEMBIX
3JIEKTPOMATrHUTHBIX BOJIH B CIIy4ae CIIOHTAaHHOTO M3ITydeHuUs1?

14 Bo3moxHa 1 paboTa j1a3epa 1o JByX YpOBHEBOW cxeme akTuBHOM cpenbl? [louemy?

15 Tlouemy ogHUM U3 00s3aTEIBHBIX KOMIIOHEHTOB J1a3epa SIBJISETCS ONTUYECKUIM
pe3oHarop?

1. Kpurepum onieHMBaHUS KOMIETEeHIUH

O11eHKa «OTJIMYHO» BBICTABIISIETCS] CTYJCHTY, €CIIH OH
3HA€T: OCHOBHBIC (PU3WYECKUE 3aKOHBl W TIPUHIIMIBI, KOTOPHIE JIEKAaT B OCHOBE Pa3IMYHBIX
TEXHOJIOTHYECKUX TPOIIECCOB, MPUHIIMIIAX JCHCTBUS PA3JIMYHBIX allllapaToB, MAlIUH U MPUOOPOB;
(bMBUYECKYIO CYITHOCTh PA3HOOOPA3HBIX MPUPOIHBIX MTPOIIECCOB U SBJICHUA;

aHAIM3UPOBATh U GOPMYIMPOBATH OCHOBHBIC (PU3UUYECKHE 3aKOHBI M MPHUHITUIBI TIPU aHAIHU3E
MPUPOJHBIX W TEXHUYECKUX TIPOIIECCOB M SIBJIICHUM, BO3HHUKAIOIIUX B MpodeccuoHaIbHOM
NESTETHFHOCTH; TPU pa3pabOTKe HOBBIX TEXHOJIOTMUECKHX MPOIECCOB, MPOU3BOJICTBEHHBIX MAIIWH U
KOMIUIEKCOB C MPUMEHEHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTH;
BIIQJICET: HABBIKAMH HATYPHBIX OKCIEPUMEHTOB C TMOCIEAyIonel oOpabOTKOM WX pe3ynbTaToB,
METOJIJaMU MaTEMaTUYECKOT0, KOMITBIOTEPHOTO M (PU3UUECKOTO MOJICITUPOBAHMS, METOJIAMU PEIICHHS
TeXHUYECKUX 3a/ad, pacyeTa MPOU3BOJCTBEHHBIX MPOIIECCOB M KOHCTPYUPOBAHUSI COOPYKEHUH,
MAIlIMH U TEXHOJIOTUUECKOTO 000y I0BaHMUS.

OrneHka «XOpOoIIO» BBICTABISIETCS CTYACHTY, €CJIM B 0a30BOM M YaCTUYHO B MOBBIIICHHOM YPOBHE
OH:

3HAET: OCHOBHbIE (PU3UYECKHE 3aKOHbI M MPHUHLHUIIBI, KOTOpBIE JEKAaT B OCHOBE PAa3IMYHBIX
TEXHOJIOTUYECKHUX IMPOIIECCOB, MPUHIMIBI JEHCTBUS PAa3IMYHBIX allllapaToB, MAlluH U MPUOOPOB;
(bu3MYECKYI0 CYHIHOCTh Pa3HOOOPa3HBIX MPHUPOJHBIX MPOLIECCOB M SBJICHMI; MPOIECCHl B3aUMHOTO
peoOpa3oBaHMs IEKTPUUECKON U MEXaHUYECKOM SHEPTUH;

yMeeT aHaJU3upoBaTh U POPMYIHPOBATH OCHOBHBIE (PU3MUECKHUE 3aKOHBI U MPUHLHUIIBI, KOTOPBIE
JeXaT B OCHOBE pAa3IMYHBIX TEXHOJIOTMYECKUX IPOLECCOB, NPUHLMIBI ACHCTBUA Pa3IUYHbIX
anmnapaToB, MAlIMH ¥ TPUOOPOB; (PU3UUECKYIO CYIIHOCTh Pa3HOOOpa3HBIX MPUPOIHBIX MPOILECCOB U
SIBIICHUI; TTPOLIECCHI B3aMMHOI0 TPE0Opa30BaHus AIEKTPUUECKON U MEXaHUYECKOU SHEPTUH;

BIIaJICET; HABBIKAMHM HATYPHBIX HKCIEPUMEHTOB C MoOcleayrouieil 06paboTkol HX pe3yabTaToB,
METO/IaMU MaTeMaTHYeCKOT0, KOMIBIOTEPHOTO U (PU3HUUECKOr0 MOJAEIUPOBAHUS, METOAAMH PEIICHUS
TEXHUYECKUX 3a/1ay, pacyeTa IMPOU3BOJCTBEHHBIX IPOLIECCOB M KOHCTPYUPOBAHUSI COOPYKEHUU,
MalIH U TEXHOJIOTHYECKOTO 000pyI0BaHUSI.

OneHka «yI0BIETBOPUTEIHHOY» BBHICTABIISIETCS CTYICHTY, €CJIM YaCTUYHO B 0230BOM OH:

3HAeT HEKOTOpBIE METOJbl aHAIW3a U MOJAEIUPOBAHUS, TEOPETUUECKOTO U SKCIEPUMEHTAIBHOTO
UCCIEeI0BaHUS, PU3NYECKYIO CYLTHOCTh PA3HOOOPA3HBIX MPUPOIHBIX MPOLIECCOB U SIBIICHUI;

yMeeT 4YacTUYHO  aHAIM3HpPOBaTh U (OPMYIUPOBATH  METOABl  TEOPETHYECKOTO |
AKCIIEPUMEHTAJILHOTO HCCIEI0BaHuUs, (PU3UUECKYIO CYITHOCTh PA3HOOOPA3HBIX MPUPOTHBIX MPOIECCOB
U SIBJICHUM;

OneHka «HEYTOBIETBOPUTEIHLHOY» BBICTABISETCS CTYICHTY, €ClIM B 0a30BOM YpPOBHE OH HMEET
MMOBEPXHOCTHBIE HEMOJIHBIE 3HAHUS OCHOBHBIX (PM3NYECKUX 3aKOHOB M MPHUHIIMIIOB, KOTOPHIE JIeXKAT B
OCHOBE Pa3JIMYHBIX TEXHOJIOTMYECKUX MPOIIECCOB.

2. Onmucanme MIKAJbLI OLEHUBAHUA

MakcuManabHO BO3MOXHBIN Oail 3a BEChb TEKYIIMH KOHTPOJb YCTaHABJIMBAETCS PAaBHBIM S5.
Texyliee KOHTPOJIBHOE MEPOIPUATHE CUUTAETCS CAAHHBIM, €CJIM CTYAEHT IOJY4YHII 32 HETO HE MEHEE



60% OT YCTaHOBJIGHHOTO JJISi 3TOr0 KOHTPOJS MaKCUMalbHOTo Oaiuia. PedTuHTOBBIA Oa,
BBICTABIISIEMbIIl CTYIEHTY 3a TEKyllee KOHTPOJbHOE MEpOINpHUSITHE, CHAHHOE CTYJCHTOM B
yCTaHOBJICHHBIE IPa(h)UKOM KOHTPOJILHBIX MEPOIIPUSATHI CPOKHU, OMIPEIEIAETCS CIESAYIOMINM 00pa3oM:

YPpOBEHBb BBINOJHEHHUSI KOHTPOJBHOTO PeittuHroBbIM Oamt (B % oT
3a/IaHUsI MaKCHUMaJIbHOTO 0ajuia 32 KOHTPOJILHOE 33JIaHue)

OTM4yHBIN 100

Xopommii 80

Y 10BIE€TBOPUTEIBHBIN 60

HeynoBneTBopHUTEIbHBIH 0

3. Meroauueckue MaTepuaJibl, OMNpelesiiolIe MNPOUeAYPhl OLEHWBAHUS 3HAHMIA, YMeHHId,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapAKTePU3YIOLIHUX 3Tanbl (POPMUPOBAHUSI KOMITETEHIIUH

[Iporienypa mpoBeAeHUs] JAHHOTO OIEHOYHOTO MEPOTPHSITHS BKIIOYACT B CEO0sl BBITIOJIHEHHE
COBOKYHHOCTI/I paSHprOBHeBBIX KOHTpOJ'IBHBIX 3a/1a4, HpeﬂCTaBJ'IeHHI)IX B MCTOIUYCCKUX yKaSaHI/IHX JUIA
JTAHHOM CIIEINAILHOCTH.

[Ipemiaraemple CTyIEHTY 3aJaHUsI TIO3BOJISFOT IPOBEPUTH  KOMITETEHITHH.

JIJIs TIOJTOTOBKM K JIAHHOMY OIIEHOYHOMY MEPOMPHUSATHIO HEOOXOJMMO BJIAJCTh 3HAHHSIMH,
TOJTyYeHHBIMHU Ha JIEKIIMOHHOM KypCe JUCITUTUTAHBI U B XOJI€ CAaMOCTOSTENILHOM PadOThI CTY/ICHTA.

[Ipy moAroTOBKE K OTBETY CTYIEHTY NPEAOCTAaBISETCS TPABO TOJIG30BAHUS CIIPABOYHBIMHU
MaTeprajiaMu, KaJIbKyJIITOPOM.

[Tpu mpoBepke 3aaHus, OIICHUBAIOTCS:

-METO/I pEIICHHUS 3a/1aHHS;

-HIOJIXOTI;

-TOYHOCTH PACUETOB,;

-TIOCJIEIOBATENILHOCTh M PAIMOHATLHOCTD BBITTOJTHEHUSI.

CocTaBUTEID

(moamnuce)

«  » 2019 .
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