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IIpenucaoBue

1. Ha3nauenue: Tekymuii KOHTPOJIb M MPOMEXYTOUHas artectauus oOyyatonmxcsi PIAOY BO
«CeBepo-KaBkazckuii @enepalibHbIil YHUBEPCUTET» HA COOTBETCTBUE UX MEPCOHAIBHBIX JTOCTUKEHHI
MOSTalHBIM ~ TPEeOOBAaHUSAM  OCHOBHOW  mpodeccHOHaNbHOM  00pa30BaTeNbHOW  MPOTPaMMBI
CHEIUaIbHOCTH (OIleHKA 3HAHWW, YMEHUH U OCBOCHHBIX KOMIIETEHITHH ).

@OH/I OLICHOYHBIX CPEJCTB TEKYIIEro KOHTPOJSI YCHEBAEMOCTH M IMPOMEKYTOUYHOW aTTecTalluu
pazpaboTan Ha OCHOBe pabouell mHporpaMMbl JTUCHUIUIMHBI «@DHU3MKa» M B COOTBETCTBUU C
o0pa3oBaTeNnpHON MPOrpaMMOl BBICHIETO OO0pa3oBaHMs 1O HampaBieHuio moAarotoBku 18.03.01
XuMu4deckasi TEXHOJIOTHS, YTBEPXKIACHHOW Ha 3acefaHuu YueOHO-meTtomuueckoro coBeta CKODY,
npoTokoa Ne_ oT «_» T.

2. Pazpaborunk CeipoBatckas Banentuna liBanoBHa, noueHt kadeapst [ uM/I.
3. ®OC paccMoTpeH 1 yTBepxkAeH Ha 3aceqanuu kadeapsl [ uM/], mpoTokon Ne  oT « »
4, ®OC cornmacoan ¢ Bemyckatomen kadeapoit XTMuAXII, mnporokom Ne oT

« » TI.

5. IlpoBemena okcmeptuza DOC. UneHbl SKCHEPTHOW TPYIIbBI, MPOBOJMBIINE BHYTPEHHIOI
AKCIEPTHUBY:

[Ipencenarens: (®.MN.0., 10MXKHOCTH)

(®.1.0., 10mKHOCTB)

(®.1N.0., 10IXKHOCTB).

DKcrepTHOE 3akioueHue: (HOHI OLIEHOYHBIX CPEACTB MOXKET OBITh WCIOJB30BaH MJIsi MPOBEICHUS
TEKYIIIEr0 KOHTPOJISI ¥ MPOMEKYTOYHOH aTTeCTalMK OOYYaIONMUXCs MO HANpaBJICHUIO MOATOTOBKH
18.03.01 XuMnueckas TEXHOJIOTUA

T. « » 2020 . (moamucek)

7. Cpoxk netictBusa @OC
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MUWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OFPA30OBAHUA
POCCUMCKOI ®EJIEPALIUN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE
o0pa3oBaTesbHOE YUPEKACHUE BBICIIETO 00Opa30BaHUS
«CEBEPO-KABKA3CKUI ®EJIEPAJIBHBIN YHUBEPCUTET»
HeBurHOMBICCKHI TeXHOTOTHYECKUH HHCTUTYT (punuan) CKOY

YTBEPX/IAIO:
WN.o. 3aB. xadenpoit TUM/]
A. B. ITamkoBckuit
«  » 2020 r.

Bonpocsl k 3xk3amMeny
o nucumIuimae «Puzmka»

ba3oBblii ypoBeHb
Bormpocsl aiisa cobecenoBanms

2 cemecTp
3HaTh:

[Tpeamet hpu3uKHU U ee CBA3b C APYTUMH MTPEIMETAMH.
Enunune! uamepenust u3nueckux BeTHYUH.
OCHOBHBIC TIOHSATHS] KHHEMATHKHU TOYKH.
CKOpOCTb TOUKH.
Y cKopeHre TOUKHU.
Knaccudukamnms 1BHKEHUN TOYKH.
ITocTynarenbHoe ABMKEHUE TBEPIOTO TEIA.
BpataTtensHoe ABUKEHHE TBEPOTO Tea.
3aKOHbI TMHAMUKH TOUYKH. CUIIBI TPEHUS.
0 3akoH coxpaHEHUsI UMITYJIbCA MEXaHUYECKOW CHCTEMBI.
1 Ilentp Macc MexaHH4YecKoOl cucTeMbl. Teopema 0 IBUKEHNH LIEHTpa Macc.
12 Dmueprusi, paboTta, MOITHOCTb.
13 Kunerndeckas ¥ MOTCHIIMAIbHAS SHEPTHH.
14 Tlone cui TSDKECTH, TOJI€ CUJT YIPYTOCTH.
15 3axoH coxpaHEeHMs MEXaHUYECKOM SHEPIHH.
16 OcHOBHBIE MOHATHUS TEOPUH YAapa.
17 A6comroTHO yrpyruit ynap AByX TeX.
18 A6comoTHO Heynpyruit yaap aByx Tei. 20.0ceBoii MOMEHT UHEPIIMH TBEPAOTO Tea.
19 Teopema llteiinepa. OceBble MOMEHTHI HHEPLIUHU MIPOCTEHIINX TEI.
20 Kunerndeckasi SHEPTUs BPAIIArOIIETOCs Tea.
21 BeKTOpHBIII MOMEHT CHJIBI OTHOCHTENBHO LIEHTPA B MPOCTPAHCTBE.
22 AnrebpandecKuit MOMEHT CHJIBI OTHOCUTEIBHO OCH.
23 Pabota 1 MOIIIHOCTH CHJI, IPHJIOKEHHBIX K BPAIAIOMIEMYCS TEITY.
24 MoMEHT UMIyJIbCca MaTepruaIbHOW TOUKA U MEXaHUYECKOW CHCTEMBI.
25 3aKoH COXpaHEHHUS] MOMEHTA UMITYJIbCA.
26 OcHOBHOE ypaBHEHUE TUHAMUKH BpallaTeIbHOTO ABHXKEHHSI TBEPIOTO Tea.
27 YpasHenue MenzeneeBa-Kianelipona.
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28

29
30
31

32
33
34

35
36
37
38
39

OcCHOBHOE ypaBHEHHE MOJICKYISIPHO-KUHETHUECKOM TEOpUU HJICAbHBIX Ta30B. Pacnpenenenue
Makcsemna.

Bbapomerpuueckas popmyna.

Cratuctuueckue pacnpezencHus. BeposTHOCTh U QuIyKTyanuu.

3akoH MakcBemia 0 pacrnpeieeHHH MOJICKYJ HICaTbHOTO Ta3a MO CKOPOCTSAM M 3HEPTUU TEIUIOBOTO
JBYOKCHUA.

Pacnipenenenue bomsimana. Pacnipenenenue I'uboca.

SIBneHns nepeHoca B TePMOINHAMUYECKUX HEPABHOBECHBIX CHCTEMAX.

Juddysust, TennonpoBoHOCTD, BI3KOCTh. CTaTUCTHYECKUE pacipe/esieHus. BeposTHocTh 1
¢GiyKTYaum.

OcHoBbI TepMOaHAMUKH. TepMonnHamMudeckre GyHKIHH.

BryTpenHss s3Heprus, paboTa U KOJTHYECTBO TETUIOTHI.

[lepBoe HavaI0 TEPMOTUHAMHUKHI

TermmoemkocTh. PaboTa mpy pa3udHBIX H30IPOIIECCaXx.

Anmmnabarudeckuii mporecc. [lomutponssrii mpoiecc. Kpyrosoii mporecc.

40 OOGparumblie U HEOOpPATUMBIE TEILIOBLIE TPOLECCHI.

41 Koadpdunuent nonesnoro aeiictsust (KI1JT) rukina. BeH3WHOBBII [BUTAaTEIb.

42 TlpuBeseHHOE KOJMYECTBO TEIUIOTHL.

43 Durpomnus. CTaTHCTHYECKOE TOIKOBAHUE SHTPOITHH.

44 Bropoe Hayaao TePMOJUHAMHKH, €ro GHI0CO(DCKHIA CMBICI.

Ymers:

1 OmnpenensTh AUAaNa3oHbl paCCTOSHUN, BPEMEHHBIX HHTEPBAJIOB U MACC, XapaKTEPHBIX JUIs
Pa3IMYHBIX PA3/IEIIOB €CTECTBO3HAHUS.

2 Bocnonb3oBarbest KuneMaTuueckuM onrcaHueM MEXaHUYECKOTO IBUKEHUSI.

3 MHccnenoBaTh NpsSMOIMHEHHOE ABH)KEHHE TOUKH.

4 MHccnenoBaTh KPUBOJIMHEHHOE JBH)KCHHUE TOUKH.

5 HccnenoBarh nepeMeneHue, myTb, CKOPOCTh U YCKOPEHHE TOYKU MTPU KPUBOJTUHEHHOM
JIBUKCHUH.

6 UccnemoBaTh HOpMaTbHOE M TAHTEHIIMAIIBHOE YCKOPEHUS TOUKH.

7 WccnenoBaTh mocTynareibHOE IBUKEHUE TBEPAOTO Tela.

8 MHccrenoBaTh BpalieHue TBEPAOTO Tela BOKPYT HEMOABMKHOM OCH.

9 Omnpenensars yrioByl CKOPOCTh U YTIIOBOE YCKOPEHHUE Tea.

10 UccnenoBaTh MOHATHE O MJIOCKOM JABMKCHHUU TBEPJIOTO TeEla.

11 Tlpumensts 3akonbl ["anunes-HeroToHA.

12 HWcnonb30BaTh ypaBHEHUS JTBUKCHUS.

13 Pacno3HaBath nHEpLUMATIbHBIE U HEMHEPIIUAIbHBIE CUCTEMBI OTCUETA.

14 Hcnonp30BaTh NPUHLMII OTHOCUTENBHOCTH [ anuest.

15 OmnpenensaTe NPUPOIY CHIL.

16 OmnpenensiTh TpaHUIBI IPUMEHUMOCTH KJIACCUYECKONW MEXaHUKHU MAaTePUAIbHBIX YaCTHII.
17 HWcnonb30BaTh MOHATHE O MEXAHUYECKOU CHUCTEME.

18 OmnpenensiTe UMIYIHC MATEPUATBHON TOYKH M MEXaHUYECKOW CUCTEMBI.

19 TIpumeHsTH 3aKOH COXpaHEHUs! UMIYJbca KakK (yHIaMEHTalIbHbIN 3aKOH MPUPO/IBL.

Onpenenarb LEHTP MACC MEXaHUYECKON CUCTEMBI.

Baagers:
1 EnuHunamu u3MepeHuil U CUCTEMaMHU €IUHUIL.
2 JlmamazoHaMu pacCTOSIHHM, BP€MEHHBIX HHTEPBAIOB U MACC, XapaKTEPHBIX IS Pa3IHIHBIX
pa3aesnoB €CTECTBO3HAHUS.
3 KunemaTHUeCKUM OINKMCAHHEM MEXAHHYECKOTO JBHIKCHH.
4 HccnenoBaHueM MPsIMOJIMHENHOTO JBUKEHUE TOUKH.



5 MHccnenoBanneM KpUBOJIMHEHHOTO IBUKEHUE TOUKH.

6 UccnenoBanueM nepeMenieHus, MyTH, CKOPOCTH U YCKOPEHUS TOYKU MPH KPUBOJIMHEHHOM
JIBUKCHUH.

7 HccnenoBanrneM HOPMANbHOTO U TAHT€HIIUAIBHOTO YCKOPEHHS TOUKH.

8 HccnemoBaHueM MOCTYMATENBLHOTO IBHXKEHUS TBEPOTO TENA.

9 MHccnenoBaHueM BpallleHUsI TBEPIOTO Tela BOKPYT HEMOABHKHOM OCH.

10 OmnpenenenueM yriioBoi CKOPOCTH H YIIIOBOTO YCKOPEHHS Tela.
11 TlonsiTHEM O IJIOCKOM JABHXEHUU TBEPAOTO TEa.

12 3akonamu 'anunes-HproToHa.

13 TlpumeHeHUEM ypaBHEHHS ABUKCHUS.

2 cemecTp
MOBBIIIEHHBIH YPOBEHb

3HaTL:

[N

3akonsl Kemepa. 3akon BcemupHOro TSIroTeHusl.
Cuna TSKeCTH, BEC, HEBECOMOCTD.
OCHOBHBIC TIOHSATHSI TEOPUM TPABUTAIMOHHOTO TIOJS (HAMPSHKEHHOCTh, CHUJIOBBIC JIMHHH,
MOTEHLIMATIbHAS SHEPTUsl, TOTEHIIUAJ, SKBUIIOTEHIIUAIbHBIE TIOBEPXHOCTH).
B3anMocBs3b MeXy HAMPSHKEHHOCTBIO M TOTEHIIMAJIOM TPaBUTAIMOHHOTO MOJIS.
Teopema Hepuera. Iukn Kapno. KITJI nukna.
Kunkoe cocrosuue. CTpoeHHE KUIKOCTEH.
[ToBepxHOCTHOE HAaTsDKEHUE. SIBIICHUS HA TPaHUIIC XKUJAKOCTH M TBEPIOTO Tea.
Kamunnspusie siBiaeHUS.
YKunkoe cocrosiaue. Ctpoenue xxuakocted. [loBepxHOCTHOE HATSKEHUE.
0 SIBmenust Ha TpaHMIIE KUIKOCTH U TBEPAOTO Tesa. KanuuispHbie SBICHUS.
1 ®asoBbic paBHOBeCcHs M TpeBpaiieHus. VcrapeHne u KOHICHCAIHs.
12 PaBHOBecHe XKUAKOCTH M HACHIIIEHHOTO napa. M3orepmbl Ban-nep-Baaisca.
13 Kpuruueckoe cocrosiaue. [leperpeTslii map u eperperas )uaKkocTh (MeTacTabHIbHBIC COCTOSHHSN).
14 TInaBnenue u kpuctammsanus. Oa3oBas AuarpaMma COCTOSHHSL.
15 Vpasuenne Knaneiipona-Knaysuyca. TpoiiHas Touka.
16 Kpurnueckas Touka. Kpurnueckas temneparypa. ®a3oBble MEPEX0/IbI BTOPOTO POJIa.
17 CeoGoanbie konebanus. ['apMOHHYECKUT OCIAILIATOP.
18 dusnueckuii MasTHUK.
19 KonebarenbHblil KOHTYP.
20 Croxenwue KoeOaHuid.
21 MexaHuueCKUe 3aTyXarolye KoJeOaHus.

w N
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YMmern:

[TpuMeHSTh TeopeMy O ABHKCHHH IIEHTPA MAacC CUCTEMBI.
Omnpenensith paboTy U MOIIHOCTH CHJIBL.
PaccunTarth KMHETHUYECKYIO SHEPTHIO UITOTCHIIMATBHYIO YHEPTHUIO.
Pacno3nasath KOHCCPBATUBHLIC 1 HCKOHCCPBATUBHBLIC CHUJIBI.
[TpuMeHSTh 3aKOH COXpaHEHHS YHEPTUH.
OnpenensaTb 0CeBOM MOMEHT MHEPLIMH TBEPAOIO TEINA.
PaccunTath MOMEHT CHJIBI, MOMEHT UMITYJIBCA.
Hcmonb3o0BaTh OCHOBHOE YpaBHCHUC NUHAMUKU BpalllaTCIIbHOTO ABUXKCHUA TBCPAOI'O TCJIA.
[TpuMeHsTh 3aKOH COXpaHEHHUS MOMEHTA UMITYJIbCA.
10 Pacmo3HaBaTh JTUHAMHYECKUE U CTATUCTUYECKUE 3aKOHOMEPHOCTH.
11 Pacno3HaBaTh mapaMeTpbl COCTOSTHUS Ta3a.
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12 Hcnonb30BaTh TEMJIOBbIE ABUTAaTENU U XOJIOAUIbHBIC MAIIMHBI, XOJIOAUIBLHUK, KOHAUIIUOHED,
TEIIOBOM HACOC.

13 OmnpenenuTh NMOBEPXHOCTHOE HATSXKCHHE, KAMIUIAPHBIC SIBICHUSL.

14 BeisiBUTH crieyronIye SIBJICHUS: UCIIApEHUE U KOHACHCAIMS, PABHOBECHE XKHUJIKOCTH U
HACBHIIIEHHOTO Tapa.

15 TIpumensts nzorepmel Ban-aep-Baanbca, kputrdeckoe cOCTOSIHUE.

16 Paccuutath (a30ByI0 qHarpaMmy COCTOSIHUS.

17 Tlpumensts ypaBHeHue Knaneipona-Knaysuyca.

18 Hcnonb3oBaTh MOHATHS: TpoitHas Touka, Kputnueckas Touka, Kpurndeckas temmeparypa,
(ba3oBbIe EPEX0/Ibl BTOPOrO POAA.

Baagern:

Pacno3naBanremM nHEpUUAIBHBIX U HEMHEPIUAIBHBIX CUCTEM OTCUETA.
[IpuHIMIIOM OTHOCUTENBHOCTH | amuies.
OnpeneneHremM TpaHUIBI IPUMEHUMOCTH KJIACCHYECKOW MEXAHUKH MaTE€pPUaIbHBIX YaCTHII.
[TonsiTHEM O MEXaHUYECKOIN CUCTEME.
NmnynbcoMm MaTepuaibHON TOUKH U MEXaHUYECKON CUCTEMBI.
3aKOHOM COXPaHCHUSI UMITYJIbCA KaK (DYHIaMEHTATbHbIN 3aKOH PHPOIBI.
TeopeMoit 0 IBUKEHUHU 1IEHTPA MACC CUCTEMBI.
[MousTHAMU: pabOTa ¥ MOLIHOCTD CHIIBI.
TTOHSTUSAMHA: KHHETHIECKAsi SHEPTHIO U MTOTCHITHATIbHAS SHEPTHIO.
O TlousTHsIMH: KOHCEPBATHBHbBIE U HCKOHCEPBATHUBHBIE CHJIBL.
1 3akoHOM coXpaHEHHs SHEPIHH.
12 TlonsitueM ocCeBOI MOMEHT HHEPLIUKM TBEPIOTO TEJA.
13 PacueroM MOMEHTa CHJIbI, MOMEHTA UMITYJIbCA.
14 OcHOBHBIM ypaBHEHHEM JUHAMHUKH BPAIIATEILHOTO JBHKEHHS TBEPIOTO TEIa.
15 3akoHOM COXpaHEHHsS] MOMEHTA UMITYJIbCA.
16 TloHsTUSIME: TUHAMHYIECKHUE M CTATHCTUYCCKUE 3aKOHOMEPHOCTH.
17 TlomstusiMu: UCTIApEHUE U KOHJIEHCALIMSI, PABHOBECHE KUJKOCTU U HACBIILIEHHOTO Tapa.
18 Tlpumenenue uzorepmel Ban-nep-Baanbca, KpuTHYECKOE COCTOSIHHE.
19 PacuetoM ¢a30Boii 1UarpaMMbl COCTOSTHHSL.
20 Ilpumenenuem ypaBHeHus Kmaneipona-Knaysuyca.
21 Tlonsitmsamu: TpoiHas Touka, Kputmdeckas touka, Kputuueckas temmeparypa, ¢a3oBble
MepexXobl BTOPOTO poja.

PP OOO~NOOITE WN B

1. Kpurepuu onieHMBaHUA KOMIETEHIM I

[IpomexyTounas arrectanusi 2 cemecTp B popme 3auera

[Tpouenypa 3auera (3auera ¢ OLEHKOMN) KaK OTJIeIbHOE KOHTPOJIBHOE MEPOTIPUSATHE HE IPOBOIUTCH,
OILICHUBAHME 3HAHUN 00YYAIOIIETOCs MPOUCXOANT IO PE3yNIbTaTaM TEKYIIEro KOHTPOJISL.

3aueT BBICTABJISAETCS 10 pe3ybTaTaM paboThl B CEMECTpE, MPHU Caue BCEX KOHTPOJIbHBIX TOYEK,
MIPETYyCMOTPEHHBIX TEKYIIIMM KOHTPOJIEM yCrieBaeMocTh. Eciii 1o utoraM cemectpa 00ydaronuiics iMeeT
ot 33 o 60 6ayIOB, €My CTaBUTCS OTMETKA «3adTeHo». O0yuaromeMycs, UMEIOIIeMy 10 UTOraM ceMecTpa
MeHee 33 0alIoB, CTABUTCI OTMETKA «HE 3a4TEHOY.

Konuuecmeso bannos 3a 3auem (S3au) npu pasnuunsix pelmuHe08blx 6ai1ax
N0 OUCYUNJIUHE NO pe3ylbmamam pabomol 6 cemecmpe

PeliTUHTOBBIN 02171 10 TUCHUIJIMHE KoauuecTBo 6a/110B 3a 3aueT (S3a4)
1o pe3yJjbTaTam padornl B ceMmecTpe (Rcem)

50 < Rcem <60 40




39 < Rcem< 50 35
33 < Rcem < 39 27
Rcem< 33 0

2. Meronuyeckue MaTepuasibl, ONpenesiione MPoueaypbl OIeHWBAHUS 3HAHUI, YMeHHId,
HABBIKOB M (WIHM) ONbITA [JeATEJIbHOCTH, XapPaKTepU3yWOIIUX JTanbl (opMUPOBAHUS
KOMIIeTeH M

Texymmii KOHTPOJIb 00YYAIOUIMXCS POBOAUTCS MPENOJaBATEISIMU, BEAYIIUMHU Ja00paTOpHbIE
U TIPAaKTUYECKUE 3aHATHA 10 AUCLHUILUIMHE, B CIEAYIOIUX (Gopmax:

-IloaroroBka k 1abopaTopHOit paboTe
-ITonroToBKa K ISKIINU
-IToaroToBka K MpakTUUECKOMY 3aHATHIO

Jomnyck k nmaGopaTopHbIM pabOTaM MPOUCXOIUT MPU HAIUYUH Y CTYAEHTOB IEYaTHOTO
BapHaHTa OTYeTa. 3allXTa OTYeTa MPOXOJUT B (hopMe JOKIIAAa CTYACHTA 110 BHIIIOJHEHHOM paboTe 1
OTBETOB Ha BOMPOCHI MPENOJaBATENS.

MaxkcumanbHOE KOJIMYEeCTBO OAJUIOB CTYIEHT MOJIy4yaeT, eciid 0(OpMIIEHUE OTUeTa
COOTBETCBYET YCTAHOBJICHHBIM TPEOOBAHMSIM, & OTUYET MOJHOCTHIO PACKPBIBAET CYTh PaOOTHI.
OcHOBaHMEM Il CHUKEHUEM OLIEHKU SIBIISIOTCS:

- c1aboe 3HaHWE TeMbl U OCHOBHOM TEPMUHOJIOTHH;

- opopMIIeHHE OTYETa HE B COOTBETCTBUU C MPEIBSIBIIEMBIMU TPEOOBAHUAMU;

- OTCYTCTBUE YMEHMS IPUMEHATh TEOPETUUECKUE 3HAHUS JUIsl PEIECHUS IPAKNYECKUX;

- YaCTMYHOE WJIM MOJHOE HE3HAHUE OTBETOB HA BOIIPOCHI IIPENOJaBaTeNs.

OTt4er MOKeT ObITh OTIIPABIIEH HA I0Pa0OTKY B CIEIYIOMIUX CIydasX:

- HECOOTBETCTBUE BapUaHTa BBINOJIHEHUS 3a/1aHHUS.

- IPY YaCTUYHOM HJIY TIOJITHOM HE3HAHWM OTBETOB HA BOIIPOCHI IIPEMO1aBATEIIS.

3 cemecTp
ba3oBblii ypoBeHb

3HaTh:
1 3akoH coxpaHeHHS 3JIEKTPUUECKOro 3apsia.
2 3axon Kynona.
3 DIeKTpoCTaTHYECKOE MOoJe.
4 .Teopema ['aycca [u1s 21€KTPOCTaTUYECKOIO M0JI B BAKYyMe.
5 [Ilpumenenue Teopemsl ['aycca muist pacueTa JIEKTPOCTATUYECKUX TTOJICH.
6 IloreHuan >MEeKTPOCTATHIECKOTO MOJIS.
7 DNeKTpOoCTaTUYECKOE MOJI€ BHYTPU U BHE MPOBOIHUKA.
8 DIeKTpOeMKOCTh YEeIUHEHHOTO MPOBOHUKA.
9 DneKkTpoeMKOCTh CHCTEMBI TPOBOAHUKOB. KoHmeHcaTop.
10 DnexTpuvecKuil AUTIOIb.
11 Tlonspuzamusi AUIIEKTPUKOB.
12 DnexTpocTaTHUECKOE MOJE B JUIICKTPUKE.
13 OcoOble TUAIEKTPUKH.
14 DnexTpuyecKkuil TOK, CUja U INIOTHOCTh TOKA.
15 Crpoenue cwibl. 31C u HanpsHKEHUE.



16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
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3akon OmMa.

Pabota u momHOCTh TOKA. 3akoH [[xoymnsa-JIenma.

3axoH OMa 111 HEOTHOPOAHOIO y4acTKa LENH.
Kitaccnueckas Teopust 31€KTpOnpOBOAUMOCTH METAIIIIOB.
DNEeKTPUYECKUM TOK B TUAJIEKTPUKAX.

OTHOCHUTENBHOCTH B3aUMOJICUCTBUS 3apSJIOB.
MaruuTHas cuiia. MarHuTHOE MoJie TOYEYHOTO 3apsija.
MaruuTHO€e 1oJie MPOBOJIHUKA ¢ TOKOM. 3akoH bro-Caapa-Jlamnaca.
MarsuTHO€ 1oJje IpsiMOro TOKa.

MarsuTHoO€e noje KpyroBoro Toka.

IToTOK M HUPKYJIALMSA BEKTOPAa MATHUTHOW MHIYKLIUH.
MaruuTHOE I10JIE€ COJIEHOUA.

JIBr>KeHUE 3apsyKEHHBIX YAaCTULl B MATHUTHOM TIOJIE.
Dddext Xomna.

B3aumopeiicTBue napauienbHbIX TOKOB. 3aKOH AMrepa.
KoHTyp ¢ TOKOM B MarHuTHOM HOJIE.

Hamarnnuennocts BeniecTBa. HanpsikeHHOCTh MArHUTHOTO TOJISL.
[TapamarHeTuku, TMaMarHETUKH.

DeppoOMarHeTUKH.

SIBiIeHME PIIEKTPOMAarHUTHOW UHAYKIUH.

Buxpesoe aekTpudeckoe moie.

Toxu dyko.

Camounnykuus. UHIyKTUBHOCTH KOHTYpa.

Toxu npu pa3MbIkaHUU U 3aMbikaHuu RL-ienmu.
B3anmuas uaaykuums.

Tpancdopmaropsl.

DHeprusi MarHUTHOTO MOJIsL.

Tok cmemenus.

Ilepexonnbie npoueccel B RC - nenu.

VYpaBuenust Makcpesnia.

[Ipy>XMHHBIN TAPMOHUYECKUN OCLIAILIATOP.

®uznueckuil MassTHUK. MaTeMaTu4ecKuil MasiTHUK.
Hesaryxaromue 31eKTpoMarHuTHbIC KOJIeOaHusl.
J1oOpOoTHOCTBH KOJIe0aTETHhHOM CHCTEMBI.

MexaHnuecKre 3aTyxaroue KoieOanus.

DJIEMEHTHI JICKTPOHHON ONTHKH.

PazBuTue npencrasieHnii 0 npupoie CBETA.
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.
Wutepdepennus ceera.

Meroap! HaOMrOAeHUST HHTEPGEPEHITNU CBETA.
NuTtepdepenius cBeTa npu OTpakeHUU OT TOHKUX TJICHOK.
[Ipumenenue nuTepepeHIum CBeTa.

[Tpunmun [Mtoiirenca - @penerns.

3onbl Openens.

[IpssMOnMHENHOE paCcIPOCTPAHEHHUE CBETA.

Hudpakaus OpeHens Ha KPYTIIOM OTBEPCTUH U JTUCKE.
Hudpaxius OpayHrodepa Ha OTHON IIETH.
Judpakuronnas pemietka. [IpoctpancTBeHHas pemeTka.
Paccesnue cera. J{udpakiius Ha MPOCTPAHCTBEHHOH peleTKe.
Pazpemmaroniast crocoOHOCTh ONITUYECKUX TPHOOPOB.
[TonsTue o ronorpaduu.

EcrecTBeHHBII 1 MOJISIPU30BAHHBIN CBET.



68 Ilonspusauus cBeTa MPU OTPAKEHUH U MPEIOMIICHIH HA TPAHULIE IBYX JTUAJIEKTPHUKOB.
69 Ilonspuzarus mpu TBOMHOM JTy4YeNPEIOMIICHUH.

70 Tlonsipu3allMOHHBIE TPU3MBI U MTOJISIPOUIBI.

71 Ananu3 monsipu30BaHHOTO CBETA.

72 VckyccTBeHHast ONTHYECKAs aHU30TPOIIHSL.

73 BpareHue mioCKOCTH MOSPU3aIIUH.

YMmerTh:

ITpumensTs 3akoH KynoHa, HOHSTHE JIEKTPOCTATUYECKOE TTOJIE.

Hcnonbs30BaTh MPUHIAI CYTIEPIIO3UITAN AIEKTPOCTATUYECKHUX TTOJICH.
Ucnons3oBars Teopemy ['aycca s 3JIeKTPOCTaTUUECKOTO MOJIsSl B BAKyyMeE.
Hcnonps30BaTh MUPKYISAIUIO BEKTOPA HAMPSHKEHHOCTH AJIEKTPOCTATUYECKOTO TTOJIS.
HCHOHLSOB&TB IIOHATHUEC ITOTCHIIHAJI BHGKTpOCTaTI/I‘-IeCKOFO I10JI4.

OOl WDN P

DNEKTPUUECKOE CMEILEHUE.
[TpumensaTs Teopemy 'aycca Juist 311€KTPOCTATUYECKOTO MOJIS B TUDJIEKTPUKE.
BI:I6I/IpaTI> TUIT KOHACHCATOpPa AJIsI COCTABJICHUSA 3JICKTPOCXCMBIL.

oo

Pacno3naBsars THIIBEI JUDJICKTPHUKOB, WX IOJAPHU3alWI0, HAIPSAKCHHOCTD IIOJIA B TUISJICKTPHUKE.

9 Omnpenensats 3HEPTHUIO FAEKTPOCTATUUECKOTO OIS, 3apPSHKEHHOTO MPOBOJIHUKA U 3apSyKEHHOTO

KOHJIEHCATOPA.
10 Hcmonb30BaTh KJIACCHYECKYIO TEOPHUIO FIEKTPOIPOBOTHOCTH METAIIOB.

11 OmnpenensiTh 3ME€KTPUUECKUM TOK, CUIIY U IIOTHOCTH TOKA.

12 Hcnonb30BaTh MOHATHS -3JIEKTPOABIDKYILAS CUJIa U HANIPSDKEHUE.

13 PaccuuTarh CONpPOTUBIEHUE TPOBOJIHUKOB.

14 Vicnonb3oBaTh 3akoH OMa J1J1si HEOAHOPOJIHOTO YYacTKa IEMH.

15 IIpumensats npasuia Kupxroda s pa3BeTBIeHHBIX 1ieneld. MOIHOCTh TOKA.

16 Vcnonb3oBaTh 3akoH Jxoymsa-JIenma.

17 Wcnonb3oBaHKE TEPMOIIEKTPOHHON AIMUCCHH.

18 PaccumTaTh 2JIEKTPUUECKHUI TOK B Ta3aX,IpOIECChl HOHU3AIUU U PEKOMOMHAITIH.

19 Hcnonb30BaTh 3JIEKTPONPOBOAHOCTD CIIA00MOHU3UPOBAHHBIX TA30B.

20 Ompenenars cury Jloperia u crry Ammepa.

21 Tlpumensts 3akoH buo-Casapa-Jlarmaca.

22 Ompenenarb BUXPEBOU XapaKTEp MAarHUTHOTO TOJIsl, MATHUTHBIA MOMEHT.

23 Iupkynsiusi BEKTOpa MATHUTHOM WHIYKIIMH B BAKyyME, MATHUTHOE TI0JIE COJICHOU/IA.

24 OmnpenensaTh NOTOKU 3apSKEHHBIX YACTHI[ B MAarHUTHOM IoJie. YCKOPHUTENTU M aHaJIU3aTOPhI

3apSKCHHBIX YACTHII.
25 Tlpumensats Dddext Xomna. BzanmonericTBre mapamiebHBIX TOKOB.
26 PaccuuTaTh MOTOK BEKTOPAa MATHUTHON MHIYKITUH.

27 Tlpumensats Teopemy ['aycca muist moJist BEKTOpa MarHUTHON MHAYKITHH.
28 Vcronb30oBaHUE SBICHUS JIEKTPOMATHUTHOW WHIYKIIUH.

29 Tlpumensts 3akoH Dapases.

30 OmpenensaTh BpalleHUE paMKH B MArHUTHOM ToJie. MTHAYKTUBHOCTH KOHTYpa. CaMOUHIYKIHS.

31 Omnpenensats Toku OyKo, TOKM IPU pa3MbIKaHUH U 3aMbIKAHUN AJIEKTPUYECKON LEITH.
32 Ompenensts B3aUMHYIO WHIYKIIHSI.

33 Ompenenarb SHEPTUI0 MarHUTHOTO TIOJIA.

34 BuxpeBoe ameKkTpuueckoe mosue. Tok cMeleHusl.

35 Cucrema ypaBHeHH MakcBemia B UHTEerpaibHOM U nuddepennmanbaoin popme CKOPOCTh

pacrpocTpaHeHus dJIEKTPOMArHUTHBIX BO3MYILICHUM.
36 MuBapuaHTHOCTH ypaBHEHHN MakcBeljia OTHOCUTEIBHO peoOpa3oBanuii JlopeHia.

37 PensaruBHCTCKOE MPeoOpa3OBaHUE IMOJCH, 3apsI0B U TOKOB. OTHOCHUTEIHHOCTh MATHUTHBIX H

AJIEKTPUYECKHUX TOJIEH.
38 Hcnonp30BaTh 3NIEKTPOHHYIO TEOPHUIO AUCIIEPCUU CBETA.
39 Tlornomenue (abcopOius) cBera. Paccesaue creta. Mznyuenne BaBunosa — UepeHkona.



40 T'apMOHWYECKHUI OCLHUILIATOP.

41 Dusmveckuil MasgTHUK.

42 KonebaTenbHbII KOHTYP.

43 CrnoxxeHue KoieOaHMi.

44 MexaHn4ecKHe 3aTyXaromue KojaeOaHus.

45 HccnenoBaTh SIBJICHHUE TIOJHOTO OTPAXKEHUS.

46 Mcrnonp30BaTh 3aKOHBI IPSIMOJIMHEHHOTO pacpoOCTpaHEHHsI CBETA.

47 Omnpenenatb OTHOCUTENbHbIE MTOKA3aTeNu MPEIOMIICHHS

48 Hcnonb30BaTh HPUHIMI PAOOTHI CBETOBOJIOB.

49 Vcnonbs30BaTh METObI BEIUKUCICHHS MMOKa3aTeseil mpenoMiIeHHs.

50 Hcnonp3oBarh mpaBuia MOCTPOSHHS H300pakeHUs IPEIMETOB B JINH3AX.

51 Hcmonp30BaTh SHEPTETHUECKHUE M CBETOBBIC BEIMUYMHBI B (HOTOMETPHH.

52 Hcnonp30BaTh OCHOBHBIE MTOJIOKEHUS U BBIBOABI KOPIYCKYJISIPHOIM U BOJIHOBOM TEOPUU CBETA.

53 Hcrnonp30BaTh OCHOBHYIO Hicto Teopuu [lmanka.

54 OnpenensaTs BEIMUNHY BPEMEHU KOT€PEHTHOCTH, JUIMHY KOT€PEHTHOCTH.

55 OmnpenensaTs ONTUYECKYIO ATUHY MYTH, ONITUYECKYIO Pa3HOCTh XOJa.

56 PaccuuTaTh MOJOCHI PABHOM TOJIIMHBI U PAaBHOTO HAKJIOHA

57 Omnpenensats ycI0BHs MUHUMYMa M MAaKCUMyMa IIPU UCCIEeI0BaHUU UHTEPPEPEHIIUN CBETA.

58 Omnpenensats nononnenust @penens K npuHuumy I olrexca.

59 Hcnonp30BaTh MPUHITUI TOCTPOSHUS 30H DpeHes.

60 Beunare audpaxiuio Openenst, mu6o Opaynrodepa.

61 Ompenensarp nudpaxiuio OpeHens Ha pa3IMUHBIX OTBEPCTHUSX.

62 OnpenensaTs MOJNSPHU3ALMIO IS IPOIOJIBHBIX BOJHAX.

63 Pa3nuuaTh ecTecTBEHHBIN CBET, YACTUYHO MOJISPU30BAHHBINA CBET U SJUIUIITUYECKU
MOJISIPU30BAHHBIMN CBET.

64 VccnenoBaTh HHTEHCHUBHOCTH CBETA 3a MOJSPU3ATOPOM IIPU €r0 BpallleHUH BOKPYT MydKa
€CTECTBEHHOI'O CBETA.

65 Otnuyarh MI0CKO MOJSPU30BAHHBIN CBET OT €CTECTBEHHOTO.

66 OTinyaroTCs OTPHULATENbHBIE KPUCTAIUIBI OT OJI0KUTEIbHBIX.

67 Paznuuath ABOMHOE JTydenpeaoMIIeHHE B ONITUYECKH aHU30TPOITHOM OJJHOOCHOM KpHCTaJJIE.

68 lcnonp30BaTh IUNIACTHHKY B YETBEPTh BOJIHBI U MOJISPU3ATOP.

69 IlokasaTh, 4TO MpU BHITTOJHEHUH 3aKOHA bprocTepa OTpakeHHBIN U TPEIIOMIICHHBINA JTydd
B3aMMHO IEPIECHANKYISPHBI.

70 OOBsicHUTE ACHCTBHE CBETOBOTO 3aTBopa siuciiku Keppa B coueTaHuu ¢ moJIsspu3aTopoM u
aHaJN3aTOPOM.

71 OmnpenenuTs OTANYUS ONTHUYECKON aKTUBHOCTU OT JBOMHOIO JydenperaoMIICHUS.

72 OTnuyath cepoe TEJIO OT YEPHOTO.

73 WNuccnenoBarh (pusznyueckuii cMbICT yHUBEpcalbHON QyHKIMH Kupxroda.

74 VccnenoBaTh 3HEPreTUYECKYHO CBETMMOCTDH YEPHOTO TEJa.

75 PaccuuTaTh MAKCUMYM CIIEKTPAIIbLHOM MIIOTHOCTH SHEPTeTUYECKONW CBETUMOCTH YEPHOTO Teja
C MOBBILICHUEM TeMIIEPaTypHI.

76 Hcnonb3oBatk popmyny [lnanka, HaxoauTs noctosaHyo Ctedana-bonpiimana.

77 mpuMeHsTH 3aKoH cMmemeHust Buna u gpopmyna Panes-/xunca.

78 PaccumTaTh u3MeHeHUs (POTOTOKA HACHIIIEHUS C U3MEHEHUEM OCBEIICHHOCTH KaToaa?

79 Omnpenensath U3 oNbITOB MO HoTodPeKTy mocTossHHyto [Tnanka.

80 Ompenenars pabOTy BBIXOJA MPU UCIIOIH30BAHUHA METAJIIOB.

81 OOmBscHUTH ¢ momoIIksio ypaBHeHus DiinmTeiHa | u 1l 3akons! hoTorddekra.

82 HapucoBatb 1 00BSICHUTH BOJIbT-aMIIEPHbIE XapaKTEPUCTUKH, COOTBETCTBYIOIIUE IBYM
Pa3IUYHBIM OCBEIIEHHOCTSIM KaTo/1a MpH 33JaHHON YacTOTE U JBYM Pa3IUYHBIM YacTOTaM MPH
3aJJaHHOU OCBEIIEHHOCTH.

83 OmnpenensaTs JaBIEHUE CBETA HA 3€PKAIbHYIO U 3a4EPHEHHYIO IOBEPXHOCTH.



Baagern:

SOOI WDN P

oo

10
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
39
40
41
42
43
44
45

3akoHoM KyiioHa, TOHATHEM 3JIEKTPOCTATHUECKOE MOJIE.

[TpuHIIUTIOM CYNIEpIIO3UIIUHU AIEKTPOCTATUYECKUX MOJIEH.

Teopemoit I'aycca 11 27€KTpOCTaTUYECKOTO T10JIs B BAKYYME.

[upkynsauuenn BEKTOpa HAPSKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIS.

[MonsTHEM: TOTEHIUAN YJIEKTPOCTATUYECKOTO MOJIS.

TunamMm  AMAIEKTPUKOB,  UXNOJSAPU3ALMS,HANPSDKEHHOCTh  NOJII B JAUDJIEKTPHKE.
DNEKTPUUECKOE CMEIEHUE.

[IpumensaTts Teopemy ["aycca s 3JIEKTPOCTaTUYECKOTO MO B AUIIEKTPHUKE.

Tunamu KOHIEHCATOPA I COCTABICHUS AJIEKTPUUECKON CXEMBL.

OnpeneneHUeM HDHEPrUM  AJIEKTPOCTATHUYECKOrO  IOJIS, 3apsSyKEHHOIO MPOBOJHUKA U
3apsKEHHOT0 KOHJIEHCATOPA.

Knaccuueckoil Teopuei 3J1eKTpONPOBOHOCTH METAJIIOB.

[MonsTHAME: JIEKTPUUECKHUI TOK, CHJIa U TUIOTHOCTh TOKA.

[MoHATHAMHU: DJIEKTPOABIKYILAS CUIIA U HAIIPSKEHUE.

[MonsTHEM COMPOTUBIECHUE TPOBOJHUKOB.

3akoHoM Owma J1si HEOAHOPOIHOIO Y4acTKa IEIH.

[TpaBunamu Kupxrocga aist pa3BeTBieHHBIX Leneil. MOITHOCTh TOKa.

3akonoMm J[xxoyns-JIenua.

[TonsTHEM TEPMOIJIEKTPOHHON DMHUCCHH.

Pacyetom anekTpuuecKkoro Toka B ra3ax,lpoLecchl HOHU3AINN U PEKOMOWHAIUH.
Hcnonb30BaHrEM AIIEKTPOTPOBOTHOCTH CIa00MOHU3HPOBAHHBIX Ta30B.

Onpenenennem cuisl JIopeHua u cuiibl AMmepa.

3axonoM buo-Casapa-Jlamiaca.

BuxpeBoit xapakTep MAarHUTHOTO MOJIsI, MATHUTHBI MOMEHT.

Hupkynsius BEKTOpa MarHUTHON MHAYKIIMU B BAKyyMe, MarHUTHOE MOJI€ COJICHOUA.
OrnpeneneHneM MOTOKOM 3aps’KEHHBIX YaCTULl B MATHUTHOM T0JIE. Y CKOPUTENH U
aHAIM3aTOPbI 3aPSXKEHHBIX YACTULL.

[Tpumenennem D dexra Xoma. BzaumoaeicTBiue nmapajiieTbHbIX TOKOB.

PacueTom notoka BeKTOpa MarHUTHOW MHAYKIWH.

Teopemoii ["aycca niig mosig BEKTOpa MarHUTHON MHIYKIIHH.

Hcnonp30BaHnEM BIEHUN 2JEKTPOMArHUTHON MHIYKLIMH.

3akonom Dapanes.

[IpaBunamMu BpamieHus paMKu B MarHUTHOM 1osie. UHIyKTUBHOCTh KOHTYpa. CaMOUHYKIIHSI.
Onpenenennem TokoB DyKo, TOKK IPU pa3MbIKAHUU U 3aMBIKAHUM 3JIEKTPUYECKON LIETIH.
OrnpeneneHreM B3aUMHOU UHTYKLIUS.

OnpeneneHneM dHEPTUM MArHUTHOTO TTOJIS.

BuxpeBbIM 2JIEKTPUYECKUM ITOJIEM. TOK CMEILEHNUs.

Cucremoii ypaBHeHHI MakcBemia B uHTerpajibHol U nuddepennuanbaon hopme CKOpOCTh
pacnpocTpaHEHUs SJIEKTPOMArHUTHBIX BO3MYILICHH.

NHBapuaHTHOCTHIO YpaBHEHH MakcBesia OTHOCUTENRHO peodpazoanuii JlopeHa.
PensTuBucTckuM mpeoOpa3oBaHreM MOJeH, 3apsSa0B U TOKOB. OTHOCHUTEIBHOCTh MATHUTHBIX U
AJIEKTPUYECKHUX TOJIEH.

DNEeKTPOHHOM Teopuen JUCIIEPCUH CBETA.

[Tornomenuem (abcopOums) ceeta. Paccessuue cera. M3nydyenue BaBuiioBa — Ueperkona.
CrpoeHueM rapMOHUYECKOTO OCIIUIIIATOPA.

PuU3HYECKUM MasTHUKOM.

KonebarenbHbIM KOHTYPOM.

CrnosxxeHueM KoseOaHui.

MexaHnuecKre 3aTyxaronme KoieOanus.

OCHOBHBIMU 3aKOHaMU OITHKHU.
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[TocTpoenneM n300paxeHM MPEAMETOB C IIOMOIIBIO JTUH3.

Abeppaliiiii ONTHYECKUX CHCTEM.

[TpuMeHeHrEM OCHOBHBIX (DOTOMETPHUECKUX BETMYHUH.

CBoiicTBaMU 3JIEMEHTOB JICKTPOHHON ONTHKH.

Metonamu HaOm0IeHUS UHTEP(HEPEHIINH CBETA.

MeTtonamu uHTEp(hEpeHIIMH CBETa IPU OTPAXKEHUH OT TOHKUX IJICHOK.

[Tpunnunom [roiirenca - @penens.

[Tpusnakamu 300 OpeHernsi.

Metoaukoii pacuera qudpakunn OpeHens Ha KPyTrioM OTBEPCTUHU U TUCKE.
Meroaukoi pacuera audpakuun Opaynrodepa Ha OTHOHN IIEIH.

MeTtoaukoi pacueTa paccenBaHUs CBETa, TU(PPAKIUN Ha TPOCTPAHCTBEHHON PEIIETKE.
Meroaukoi onpeneneHus pa3penaroliei CriocCOOHOCTH ONTUISCKUX TPHUOOPOB.
MeToauko onpeneneHus NoIsIprU3aliy CBETa IPU OTPAXKEHUH U IPETOMJIEHUH HA IPAaHULIE
JBYX TU3JEKTPUKOB.

Meroaukon onpeaeneHus NoJpU3atuy IpyU JBOMHOM JIy4EIIPEIOMIICHUH.
MeTtoaukoit BbIOOpa MOJSPU3ALMOHHBIX TPU3M U MOJISIPOHIOB.

MeTtoauka aHanu3a MoJsIpu30BaHHOTO CBETA.

Omnsirom ®uso.

OmnbrTom MaiikenbcoHa.

3 cemecTp
IloBBINIEHHBIN YPOBEHD
3HaTh:

KBanToBas cratucruka.
®da3oBo€ MPOCTPAHCTBO.
OyHKIUA paclpeaeIICHUs.
[TonsiTue o kBanTOBOM cTatucTUKe bo3ze-OlHiTeitHa u @epmu-/upaka.
BbIpoKI€HHBIN 3JIEKTPOHHBIN I'a3 B METaJUIAX.
KBanTtoBas Teopus TEMI0EMKOCTH.
@DOTOHBI.
KBanTOBas Teopusi 3JI€KTPONPOBOJHOCTH METAIIIOB.
CBepXxnpoBOAUMOCTb.
0 CtpoeHue KpUCTaIOB.
1 Toueunsie nedexTsl B KpucTayuiax. Jucnokanuu.
12 ®oTonpoBOAUMOCTH TTOYITPOBOTHUKOB.
13 JlroMuHEeCHEHIS TBEPbIX TEIl.
14 KonTakTHast pa3HOCTh IMOTEHITAAJIOB.
15 TepmoaeKTpUYECKUE SIBICHHUS.
16 TlomynmpoBOJHUKOBBIC JUOMBI M TPUOJIBL..
17 CocraB u XxapakTepUCTUKH aTOMHOI'O Spa.
18 Macca u sHEprus CBs3H SApa.
19 Mopenu aTOMHOTO sizipa.
20 TemnnoBoe WU3JIyYCHHUE U JIIOMUHECIICHIINS.
21 3axon Kupxroda.
22 OnTtuyeckas MAPOMETPHSL.
23 TemnnoBble HICTOYHUKHU CBETA.
Mopenu atroma Tomcona u Pesepdopna.
24 JluHeWJaThlil CHEKTp aToMa BOAOPOAA.
25 Tloctynater bopa.

PP OOO~NOUOITRWDNPEF
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26 OmnbiTel @panka u ['epra.

27 Crnextp atroma Bojopoaa o bopy.

28 KopnyckynsipHO-BOTHOBOM J1yaJii3M CBOMCTB BEILIECTBA.
29 MynbTUIUIEKCHOCTD CIIEKTPOB M CITMH SJIEKTPOHA.

30 MarHuTHBIA MOMEHT aTOMa.

31 PeHTreHOBCKHE CIICKTPBHI.

32 Macca u SHeprus CBS3M sApa.

33 Moenu aToMHOTO sifpa.

34 Snepuble cuinbl. PagnoakTHBHOCTG. SIepHBIC peakium.

35 [enenue suep. TepMosiaepHbIE pEaKIIUN.

36 Buisl B3aMMO/ICHCTBHI U KJIACCHI DJIEMEHTAPHBIX YaCTHII.

37 Meroapl periucTpaiyy 2JIEMEHTAPHBIX YaCTHII.

38 MiI0OHBI 1 UX CBOWCTBA. ME30HBI U X CBOWCTBA.

39 Yacrunpl u anTraactuipl. ['uneporsl. CTPaHHOCTH U Y€THOCTD JIEMEHTAPHBIX YAaCTHIL.
40 Heitrpuno. Knaccudukanus sneMeHTapHbIX yacTril. KBapku

YMmern:

OTnuvath xapakTep B3auMoIeicTBHs (OTOHA U AMeKTpoHa npu GhoTodddekre u r3pdexre
Komnrona.

Onpenenarb 4acTOTYy M3Jy4€HUsS aToOMa BOJOPO/A, COOTBETCTBYIOLIECH BOJHOBOW TpaHUIIE
3aJJaHHOW CEpHUH .

OnpenensiTb KOJIUYECTBO JIMHUN COAEPKAIINXCS B CIIEKTPE U3JIyUEHUSI.

[Tonb3ysick Mogenbio bopa, onpeaenars cnekTpalibHble JUHUU, KOTOPbIE MOTYT BO3HUKHYTH
IIpU MEPEXO0/ie aTOMa BOAOPO/Ia U3 OJTHOTO COCTOSIHUSI B IPYTO€.

HazocuTs Ha mkany JUIMH BOJIH JIMHUU KaKJI0M CIIEKTPAJIbHOMW CEpUil aToMa BOJOPOJA.
Onpenenars GpazoByrO TPYyIIIOBYIO CKOPOCTH (POTOHA.

HccnepoBaTh €CTECTBEHHYIO MIMPUHY CIEKTPATbHBIX TUHUM, UCXO/IS U3 COOTHOLLIECHUS
HEOIPEIETIEHHOCTE.

OOBSCHATDH OTIUYHS MOHUMAHWS IPUIMHHOCTH B KJIIACCHYECKOW U KBAHTOBOW MEXaHUKE.
Paccuntarth HaMMEHBIIIYIO SHEPTUIO YACTHUILIBI B «IOTEHIUAIBHOMN sIME» ¢ OECKOHEYHO
BBICOKUMH «CTEHKAMM.

HccnenoBaTh 3HEPTHIO YaCTHIIbI, HAXOASIIEICS B «TOTEHLIUATIBLHON IME» ¢ OECKOHEUHO
BBICOKUMH «CTEHKAMM», B PA3JIMYHBIX COCTOSIHUSIX.

OTpeeATh U3MEHEHHE KO3 (UIIMEHTA MPO3PAYHOCTH MOTCHITMAIBHOTO Oaphepa ¢ pOCTOM
€ro BBICOTHI, C YBEJIIMUEHUEM MACChI YaCTHI[bI, C YBEJIMUYEHUEM MOJTHON SHEPTUU YACTUILIBI, C
POCTOM €ro IIUPUHBI.

Ornpenenarb pa3HOCTb SHEPTUM MEXK]ly SJHEPreTUUECKUMH YPOBHSIMU KBAHTOBOTO
OCLIUJUISTOPA.

OnpenensiTh XapaKTePUCTUKN KBAHTOBBIX YHCEN: TJIABHOTO, OPOUTAILHOTO M MATHUTHOTO.
CpaBHUTH MJIOTHOCTH BEPOSTHOCTH OOHAPYKEHUSI 3JIEKTPOHA B OCHOBHOM COCTOSIHUU aTOMa
BOZIOPOZA COINIACHO Teopuu bopa u KBaHTOBOM MEXaHUKH.

Onpenenuts CyTh NPUHIMIA HEPA3TUUUMOCTH TOKIECTBEHHBIX YACTHII.

Onpenenarb paziuyusi ONTHYECKOTO U XapaKTEPUUECKOr0 PEHTI€HOBCKOTO CIIEKTPOB aTomMa
OnpenensiTb U3MEHEHUsSI WHTEHCUBHOCTU PEHTI€HOBCKOTO U3TyYEHUS U IPaHUIIA CIUIOIIHOTO
CHEKTpa C YBEJIMUCHUEM HAMNPSHKEHUSI MEXY KaTOJAOM U aHOJOM, C YBEJIMUYEHHEM Hakaja
HUTH KaTona?

Onpenenuth MEXaHW3M BOSHHUKHOBEHHSI SJICKTPOHHO- KOJIEOATEbHBIX U KOJIe0aTebHO-
BpalllaTelbHBIX CIIEKTPOB.

BrIsSBUTE ycloBrEe HEOOXOAUMOTO /IJIsi BOBHUKHOBEHUS BHIHYKJICHHOTO M3Ty4YCHHUS B
BELIECTBE.



20 Ornmyate 603e-Ta3 oT (hepMu-rasza.

21 3ammcats pacnpenenenune bo3e-Onmrelina u @epmu-Jupaka v 0OBICHUTT UX PUBUUECKHI
CMBICIL.

22 Omnpenensath MPUHIUIHAIBFHOE OTIIMYME KBAHTOBON CTATUCTUKH OT KIACCUYECKOM.

23 Paznuyath 1Mo 30HHOM TEOPHH MOTYNPOBOIHUKHU U JUIICKTPUKU, METAIIIBI M TUAIICKTPUKHU.

24 Pa3znuyaTh SHEPTreTHYECKHE COCTOSIHUS DJIEKTPOHOB B U30JIMPOBAHHOM aTOME U KPHUCTAILIE.

25 OOBACHUTH YBEIMYEHHUE MPOBOAMMOCTH C IMOBBIIICHUEM TEMIEPaTypHI.

26 Jloka3aTb TOJIOKEHHE, T1Ie YpoBeHh DepMu B COOCTBEHHOM TOJIYIIPOBOIHUKE PACIIONOXKEH B
cepe/ivHe 3ampelieHHON 30He.

27 HccrnenoBaTh BOJBT-aMIIEPHBIE XapaKTEPUCTUKUP-A-TIEPEXO/a.

28 Kocmuueckue JydH.

29 HccrenoBaTh MIOOHBI, ME30HBI, YaCTHIIBI M AaHTHYACTHUIIBI, TUTIEPOHBI HCITONIB3YSI UX CBOMCTBA.

30 KnaccuduuupoBaTh 311€MEeHTapHbIC YACTHIIBI.

Baanersn:
1 Dddexrom Homepa.
2 3axonom Kupxroga. 3akonom Credana - bonpiimana u 3akoHoM Buna.
3  ®opmymamu Panes - xunca u [1nanka.
4 VYpasaenusMu GpoTodpdeKxTa U uX NPUMEHEHUEM.
5 Macca u umnynbsc GoToHa.
6 Dddexrom KomnroHa.
7 EIMHCTBOM KOPITYCKYJISPHBIX H BOJTHOBBIX CBOWCTB JIEKTPOMArHUTHOTO W3TY4CHHSL.
8 Mogensamu aroma Tomcona u Pesepdopaa.
9 JluHeHvaThIM CIIEKTPOM aToMa BOJIOPO/IA.
10 ITocrynaramu bopa.
11 Onwiramu ®panka u ['epia.

12 KopmyckynsspHO-BOTHOBBIM TyaTH3MOM CBONCTB BEIIECTBA.
13 HekoTopbiMu CBOMCTBaMH BOJIH Je bpoiis.

14 TlpuHUMIOM HEONpeAEIEHHOCTH.

15 Vpasaenuewm Ilpequnrepa.

16 CraTucTHYECKUM CMBICIIOM BOJIHOBOW (DYHKIIWU.

17 KBaHTOBaHHEM DHEPTHUHU.

18 KBaHTOBaHHEM MOMEHTAa UMITYJIbCA.

19 TlpuHIMTIOM CYTIEpPIIO3UIIUH.

20 TIpoxoxeHreM YacTHUIIbl Yepe3 MOTEHIUAIBHBINA Oapbep.
21 TynnenbHBIM 3 HeKTOoM.

22 JIuHEeWHBIM TaPMOHMYECKUM OCIIUIISITOPOM B KBAHTOBOW MEXaHHKE.
23 Tlpu3Hakamu aToma BOJIOPOJia B KBAHTOBOW MEXaHHUKE.

24 CrekTpamH IIEJIOYHBIX METAJJIOB.

25 MarHuTHBIM MOMEHTOM aTOMa.

26 PeHTreHOBCKMMH CHEKTPaMH.

27 Tlpupoaoit XUMHUYECKHUX CBSI3EH.

28 MonexkyaspHbIMU CIIEKTPaMH.

29 KoMOWHaIMOHHBIM pacCeMBaHUEM CBETA.

30 BbIHYXIEHHBIM H3Ty4€HUEM.

31 KBaHTOBO# CTaTUCTHUKOM.

32 OyHkuuei pacnpeaeaeHus.

33 TlonstueM o KkBaHTOBOM cTaTucTuke bo3e-DiinmTeiina u ®epmu-Jlupaka.
34 KBaHTOBOH Teopuel TEIUIOEMKOCTH.

35 KBaHTOBYIO TEOPHIO FIEKTPOIPOBOTHOCTH METAIIIIOB.

36 CBepXmpoBOIUMOCTb.



37 CrtpoeHueM KpUCTaJIIOB.

38 ToueunwsiMu nedexramu B KpucTaiiax. /uciokamuei.

39 TloHATHEM TIOMUHECLIEHIINH TBEP/BIX TEI.

40 TlonsiTHEM O 30HHOU TEOPUHU TBEPABIX TEIL.

41 TloHatueM cOOCTBEHHAs MPOBOJAUMOCTbH ITOTYITPOBOTHHUKOB.
42 TloHatueM mpUMecHas MPOBOAUMOCTE OTYIIPOBOJHUKOB.
43 TlonstueM GOTONMPOBOAMMOCTD OIYIPOBOTHUKOB.

44 TloHsTHEM KOHTAKTHAs Pa3HOCTh MOTCHIIHMAJIOB.

45 CocTaBoM M XapaKT€pUCTUKaMH aTOMHOTO sJpa.

46 TlonsATHSIMH Macca ¥ SHEPTHS CBS3U sIpa.

47 MopensaMu aTOMHOTO fJipa.

48 SlnepHbIMU CHIaMH.

49 PannoakTHUBHOCTBIO.

50 SnmepHBIMH peaKITUSIMH.

51 Jlenenuewm sjpa.

52 TepMosiepHBIMH PEAKITUSIMH.

53 Bupamu B3auMOJEHCTBUS U KJIacCaMU 3JIEMEHTAPHBIX YaCTHII.
54 MeTtonaMu perucTpamyy JIEMEHTAPHBIX YaCTHIL

1. Kputepum onileHMBaHUs KOMIIeTEHIUI

OneHka «OTJIINYHOY BBICTABIISIETCS CTYACHTY, €CIIU OH

3HaeT: OCHOBHbIE (U3NYECKHE 3aKOHbl W IPUHIMIBIL, KOTOpBIE JIeXAaT B OCHOBE PA3JIMYHBIX
TEXHOJIOTUYECKUX IPOLIECCOB, MPUHIMIAX JIEHCTBUSA Pa3IMYHBIX amlapaTroB, MAIMH U TPUOOPOB;
(GU3NYECKYIO CYIIHOCTh Pa3HOOOPA3HBIX IPUPOAHBIX IPOLIECCOB U SIBICHUH;

yMeeT: aHaJIM3UpOBaTh U (POPMYJIUPOBATh OCHOBHBIE (PM3NYECKHE 3aKOHBI M IPUHIMIIBI IPU aHAJIN3E
OPUPOJHBIX M TEXHUYECKUX TPOLECCOB M SBJICHUH, BO3HHUKAIOIIUX B MPO(hecCHOHAIBHON
NESTeNbHOCTH; MPHU Pa3pabOTKe HOBBIX TEXHOJIOTMYECKHUX MPOLECCOB, MPOU3BOJICTBEHHBIX MAIIUH U
KOMILIEKCOB C IPUMEHEHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHII;

BJajeeT. HaBbIKAMU HATYPHBIX SKCIHEPUMEHTOB C IOCIEAyrolled o0paboTKOW HX pe3ylbTaToB,
METOAAMU MaTeMaTHYECKOT0, KOMIBIOTEPHOTO M (PU3MUYECKOTO MOJCIMPOBAHMS, METOAAMHU PELICHHUS
TEXHUYECKHUX 3a]a4, pacdyera IPOU3BOACTBEHHBIX IIPOLIECCOB M KOHCTPYMPOBAaHUS COOPYKEHUH,
MAIllMH ¥ TEXHOJIOTHYECKOT0 000pyI0OBaHHUS.

O1eHKa «XOpOILI0)» BBICTABIAETCS CTYAEHTY, €CIM B 0a30BOM M YaCTUYHO B IOBBIIIEHHOM YpOBHE
OH:

3HAeT: OCHOBHBbIE (PM3UYECKUE 3aKOHbl W IPHUHILMIIBI, KOTOpPbIE JIeXKAaT B OCHOBE Pa3IMYHBIX
TEXHOJIOTUYECKUX MPOIIECCOB, MPHHLMIBI JEHCTBUA pa3IMYHBIX amlapaToB, MAalluH U IPUOOPOB;
(Gu3MYECKy0 CYHUIHOCTh Pa3HOOOpa3HBbIX MPUPOAHBIX IPOLIECCOB M SBICHMI; MPOLECCH B3aUMHOIO
npeoOpa3oBaHus IEKTPUIECKON 1 MEXaHUYECKOM SHEPTHH;

yMEeT aHaJIU3UpoBaTh U (HOPMYJIUPOBATH OCHOBHBIE (PU3NYECKHE 3aKOHBI U IPUHIMIBI, KOTOPbIE
JeXKaT B OCHOBE pa3IMYHBIX TEXHOJOIMYECKHUX IIPOLIECCOB, INPUHLMIBI JACHCTBUSA PA3IUUYHBIX
amnmapaToB, MaIluH U TPUOOPOB; (PU3UUECKYIO CYIIHOCTh Pa3HOOOPa3HBIX MPUPOIHBIX MPOILECCOB U
SIBJICHHIA; TPOIIECCHI B3AUMHOTO MTPE0Opa30oBaHuUs IEKTPUIECKON 1 MEXaHUYECKON SHEPTHH;

BJIaJIeeT; HaBbIKAMU HATYPHBIX SKCIIEPUMEHTOB C MOCIEAYIOLIed 00pabOTKOM MX pe3yiabTaToB,
METOAAMU MaTeMaTHYECKOT0, KOMIBIOTEPHOTO M (PU3MUYECKOTO MOJCIMPOBAHMS, METOAAMHU PELICHHUS
TEXHUYECKHUX 3a]a4, pacdyera IPOU3BOACTBEHHBIX IIPOLIECCOB M KOHCTPYMPOBAaHUS COOPYKEHUH,
MAIllMH ¥ TEXHOJIOTHYECKOT0 000pyI0BaHHUS.

O1eHKa «yA0BIETBOPUTENIBHOY BBICTABIIACTCS CTYIEHTY, €CIIM YACTUYHO B 0230BOM OH:

3HAE€T HEKOTOPBIE METOAbl aHAIN3a U MOJEIMPOBAHMS, TEOPETUUYECKOIO U KCIEPUMEHTAIBHOIO
UCClIeIoBaHMsl, (PU3NYECKYIO CYIIHOCTh Pa3HOOOPA3HbIX MPUPOJHBIX IPOLIECCOB U SIBICHUM;



yMEeeT YacTMYHO  aHAIM3UPOBaTh ©  (OPMYIHpPOBATH  METOJBI  TEOPETUYECKOTO U
AKCTIIEPUMEHTAIBHOTO HCCIE0BaHUS, (PU3UIECKYIO CYIITHOCTh pa3HOOOPA3HBIX MPUPOIHBIX TPOIECCOB
U SIBJICHUI;

OreHKa «HEYIOBIECTBOPUTEIBHO» BBICTABIIICTCS CTYACHTY, €CIM B 0a30BOM YPOBHE OH HMEET
MMOBEPXHOCTHBIC HEMOJHBIC 3HAHUS OCHOBHBIX (PM3UYECKUX 3aKOHOB U MPHUHIIMIIOB, KOTOPHIE JIeXKAT B
OCHOBE Pa3JIMYHBIX TEXHOJIOTUYECKUX MPOIIECCOB.

2. Onucanme MWKAaJIbI OICHUBaHUA

[Ipomexxyrounast arrectanus B (QopMe SK3aMEeHa NpeaycMaTpuBaeT MPOBEICHUE
00s13aTeNbHON SK3aMEHAIMOHHOMN Tponeaypsl u oteHuBaercs 40 6amutamu u3 100. MunuManbHoe
KOJIMYECTBO OayyioB, HEOOXomuMMoe Il JIOMycKa K SK3aMeHy, cocTtaBiaser 33 Oamia.
[TonoxxuTenbHBIA OTBET CTYJACHTa Ha DJK3aMEHE OIIEHWBACTCS PEHTHHTOBBIMH OajlaMH B
muarmazone ot 20 mo 40 (20<S.;<40), omenka MeHbmme 20 0alIOB  CYMTAETCH
HEY/I0BJIETBOPUTEIILHOM.

[IIkana cOOTBETCTBUS PEUTHHIOBOTO Oaia sK3aMeHa S-0aibHON cucTeMe

PelTHHIOBLIH 02/1J1 MO TUCIUIIIIMHE Onenka no 5-0aJJILHOM cHCTEMe
35-40 OT1ian4HO
28 — 34 Xoporio
20 - 27 Y 1OBIETBOPUTETHHO

2. Mertoanyeckue MaTepHasibl, ONpeAesIIOIINE MPOUeTypPbl OLEHUBAHUSI 3HAHWIA, YMeEHMIi,
HABBIKOB U (MJIH) ONBITA AeATEIHLHOCTH, XaPAKTEPU3YIOIIHUX 3TANbI ()OPMUPOBAHMS KOMIIETEHIIUIA

IIpouenypa npoBeaeHuUsI 3K3aMEHa OCYILIECTBIIAETCS B COOTBETCTBUM C [lonoxkeHneM o IpoBeeHNN
TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTrTecTalld OOy4aroluXcs Mo 00pa3oBaTelbHBIM
nporpammam Bbiciero oopazosanusi B CKOY — nporpammam 6akanaBpuara, mporpaMMaM CreUalITeTa,
[porpaMMaM MarucTparyphbl.

B sK3amMeHaIMOHHBIN OMIIeT BKIIIOYAIOTCS /IBa TEOPETUYECKUX 3aJaHus (0a30BbIi M MOBBIILICHHBIH
YPOBEHB) U JIBa MPAKTUUECKUX 3a/IaHUsI (0a30BOTO M TOBBIIICHHOTO YPOBHEH).

Jl1is moAroToBKH 110 Omiery otBoautcs ot 30 MuHyT 10 60 MUHYT.

[Ipy mOArOTOBKE K OTBETY CTYAEHTY TMPENOCTaBISETCS TMPaBO TOJB30BAHUS CIPABOYHBIMU
MaTepuaiaMu, KaIbKyJISITOPOM.

[Ipu nmpoBepke MPaKTUUECKOro 3a/IaHNs1, OLICHUBAIOTCSL:

-METOJ1 pELLIEHUS 3a/1aHNS;

-[IOJIXOL;

~TOYHOCTb PaCU€TOB;

-[I0CJIEI0BATENBHOCTD M PAIMOHAIBLHOCTD BHITTOTHEHHS.

CocraBuTenb

(oruch)

« » 2020 .




MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPAITHN
®enepanbHOE TOCYAApCTBEHHOE aBTOHOMHOE
o0pa3oBaTenbHOE YUPEXKICHUE BBICIIEr0 00pa3oBaHUs
«CEBEPO-KABKA3CKWI ®EJIEPAJIbHbI YHUBEPCUTET»
HeBuHHOMBICCKHIA TeXHOTOTHYECKHA HHCTUTYT (prman) CKOY

YTBEPX/IAIO:
WN.o. 3aB. xadenpoit TUM/]
A. B. ITamkoBckuit
«  » 2020 r.

Bonpocel 1151 cobeceoBaHus, NepevyeHb JUCKYCCHOHHBIX TeM VISl KPYIJIoro cToJia

IO JUCHUIIIINHE «Duzuka»

ba3oBblii ypoBeHb
2 cemecTp
1.MexaHuka
BBenenue. Ilpeamer ¢pusuku.

1. Tlpenmer u 3HAYCHHE NUCUMUIUIMHBI GU3UKUA. MeTObl (U3UYECKOTO UCCIICIOBAHMUSI: OTIBIT,
TUIIOTE3a, SKCIIEPUMEHT, TEOPHSL.

2. CBs3b GUBHKYU C APYTUMHU HayKaMUu U TeXHUKOH. OOIas CTpyKTypa 1 3a/1auu Kypca (PU3HKHU.

3. dusuueckoe SBICHHE.

4. OcCHOBHbIE €IMHHULIBI U3MEPEHUS U CUCTEMbI €TUHUII.

5. TorpeurHocT U3MepeHUH, CUCTEMATHUYECKUE U CIyd4aifHble OUTMOKH; HCTOYHHUKH MOTPELTHOCTEN
HW3MEpPEHHUIA.

6. Dusznveckuii 3aK0H.

7. Uro mpenacraBisieT co00i Gpuznueckast MOJIeTb PEATbHOTO 0OHEKTA UITH SIBJICHUSI.

8. Kuaccudukanus ¢pusndyeckux 3aaad.
Tema 2. OcHOBbI KHHEMATHKH.

MexaHuka 1 ee pa3aeibl.

MexaHu4YecKoe IBUKEHUE U €TI0 BUBL.

YpaBHEHME IBUKCHUS TOUKH.

CkansgpHoe nosie. BekropHoe nose.

Ilepememenue, myTh, CKOPOCTb U YCKOPEHHUE TOUKH.

OxapakTepu3yiTe NOHITHUS: MTHOBEHHBIE 3HAYEHUSI CKOPOCTH, YCKOPEHHUS

VYri0Bast CKOpPOCTb U yIJI0BOE YCKOPEHHE TeEa.

8. KpuBonuneiinoe nsmxenue Touku. [lepemernienue, myTb, CKOPOCTh M YCKOPEHHE TOUKHU TPU
KPUBOJIMHEWHOM JIBHJKECHUU.

9. HopmanbHO€ U TaHT€HLIMAILHOE YCKOPEHUS TOUKH.

10. IToctynaTenbHOE IBH)KEHHE TBEPIOTO TEA.

11. Bpamienue TBepAOIo Tejla BOKPYT HEMOABMKHOM ocu. [loHATHE 0 MII0OCKOM ABMKEHUH TBEPIOTO

Tena.

NogakowhE

Tema 3. lunaMmuka MaTepuaJIbHON ToukH. [{MHAMIKA BpamaTejbLHOI0 ABHKEHHUs TBEPIOT0
Tejia



RBOoo~NoTR~WEDNE

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

0.

[ToHsATHS PU3NIECKOTO U CTAIIOHAPHOTO TOJIEH.

3aMKHYTas1, U30JMPOBaHHAsl CUCTEMA.

[ToHsITHE COCTOSIHUS B KJIIACCUYECKOW MEXAHUKE.

Jlebopmariu TBEpAOTO Tea.

YpaBHEHUS IBUKEHUSL.

NHepupnanpHble 1 HEMHEPLIMAIBHBIE CUCTEMBI OTCYETA.

[Tpunaiun otHOCUTENBHOCTH [ anumes.

['paHn1IBI TPUMEHNMOCTH KJIACCUYECKON MEXaHUKH MATEpUAIbHbIX YACTHUL.

IIpaBuna cioXkeHus CKOPOCTEN B KIIACCUYECKON MEXaHUKE.

['maBHBIE MOMEHT MHEPIIMH.

OT 4ero 3aBUCUT MOMEHT UHEPLUU OAHOPOIHBIX TEJl, UMEIOIIUX MPABUIBHYIO T€OMETPUUECKYIO
dhopmy.

OceBoif MOMEHT MHEPIIUHU TBEPAOIO TENa.

Teopema LlITeliHepa: MOMEHT HHEPUHMH OTHOCHUTEJIBHO MPOU3BOJIBHONW OCH BPAILICHUSI.
MOMEHT CUJIbI OTHOCHUTENIBHO HEMOABUKHON TOUYKH.

OcHOBHOE ypaBHEHHE IMHAMMKH BPalaTEIbHOIO IBM>KEHUS TBEPAOIO TEa.

MomMeHT uMITylibca TBEPIOTrO Tela U3aKOH COXPaHEHHUs] MOMEHTA UMITYJIbCa.
IM'apockonmueckuii 3G hekT.

Tema 4. PaGoTa u MmexaHu4veckasi yHeprusi. PaGora u mexaHuveckasi JHeprusi.

3axonsl 'anunes-HproToHa.

IIpupona cum.

Cunbl ynpyroctu. 3akoH ['yka.

Cunbl TpeHus.

Cuiibl HHEPLIH.

MOMEHT CHUJIBL.

MOMEHT uHepLUH TBEPAOTO Tea.

MOMEHT UHEPIUU CUCTEMBI.

OCHOBHOE ypaBHEHUE TMHAMUKHU BPAIIATEIbHOTO ABUKEHUS TBEPIOTO TEIa.
10 Kunernueckast sHeprus BpamaTeabHOTO ABUKEHUSI TBEPAOTO Tella

©CoNoA~wWNE

Tema 3. 3aK0H cOXpaHeHHsI HMITYJIbCA.

Ok wbh P

NooakwdE

[TonsiTue 0 MexaHUYECKOM cucTEME.

Nmmnynbec MaTepruanbHON TOUKU U MEXAaHUUECKOU CUCTEMBI.

3aKoH COXpaHEHHS UMITYJIbca Kak (DyHJaMEHTAIBHBII 3aKOH IPUPOJIBL.
Hentp Macc MEXaHUYECKON CUCTEMBI.

TeopeMa 0 IBMKEHHUU LIEHTPA MACC CUCTEMBI.

JIBr>xeHue Tena nepeMeHHON MacChl.

Tema 4. 3aK0H cOXpaHeHHs JHEPIrUH.

PaboTta 1 MOIIIHOCTH CHITHI.

Kunernueckas sHeprusi.

IlorennmansHas sHeprus.

KoHcepBaTuBHEIC 1 HEKOHCEPBATUBHBIE CHITBI.

3aK0H COXpaHECHHSI SHCPTHH.

CTOJIKHOBEHHUE YACTHIL.

OO01Me TPUHITUITBI TTOCTPOCHUS CUCTEM YIIPABJICHHUS DIICKTPOIIPUBOIAMH.



MouJiexkyasipHas (pU3MKa 1 OCHOBBI TEPMOAMHAMUKH.

Tema 5. MoJjieky/JIsipHO-KHHeTHYeCKasi TEOPHS H1eaTbHBIX I'a30B.

,Z[I/IHaMI/I‘-IeCKI/IC " CTATUCTUYCCKHUE 3aKOHOMEPHOCTH.

ITapameTpsl cocTOsIHMS Ta3a.

ONBITHBIC 3aKOHBI nACaJIbHOI'O ra3sa.

CraTucTUYeCcKuii METO/I.

TepMoaMHAMUYECKUI METO/.

[TapameTpsl cOCTOSIHUSA rasa.

VYpasaenue Menzeneena - Kimaneiipona.

OnbITHBIC 3aKOHBI UJICAJTLHOTO Ta3a.

OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UICATbHBIX ra30B.

wn e

O No gk

Tema 6. MoJieky.asipHasi pu3nKa U TEPMOJAMHAMHUKA.

1. 3akoH MakcBemna O pachpeAcsiCcHHH MOJIEKYJ HIACAIBHOTO Ta3a IO CKOPOCTSM U SHEPIUH
TEMJI0BOTO JBUKEHHUSI.

Pacnpenenenue bonbimana.

Pacnpenenenue 'n66ca.

BpoyHoBCKOE ABUKEHHME.

SIBiIeHMs TIepeHoca B TEPMOIMHAMUAYECKUX HEPABHOBECHBIX CUCTEMAX.
Juddysus, TEmIonpoBOIHOCTD, BI3KOCTb.

TermoemkocTh. PaboTa mpy pa3muaHBIX H30IPOIIECCaX.

Amunabarudeckuii mportecc. [lomuTponHslii mporiecc.

. Kpyrosoii mporecc.

10. OGparumble U HEOOpPATUMBIE TEILIOBBIE TIPOLIECCHI.

11. Cratuctuueckue pacrpeaeieHus.

12. BepostHOCTB 1 (IIyKTyaIHu.

COoNOUR~WN

Tema 7. OCHOBBI TEPMOIMHAMMKH.

TepmonuHamMudeckue QyHKITHH.

BryTpennsis sHeprus, pabota U KOJIUYECTBO TETUIOTHI.
IIepBoe Ha4aI0 TEPMOJAUHAMUKU.

TennoeMKoCTb.

Pabota npu pa3nu4HbIX U30 MpoIeccax.
AnmabaTU4ecKui mporiecc.

ITonutponusiit npouecc. Kpyrosoit mporiecc.

OO6patumMbie U HEOOPATHMBIE TETUTOBEIC TIPOIIECCHI.

NG~ WNE

Tema 8. Kospduuuent nosesnoro aeiicreust (KIII) nukia.

BeHn3uHOBEIN nBHTATEIb.

IIpuBeneHHOE KOJIMYECTBO TETUIOTHI.

Ourponusi. CTaTUCTUUECKOE TOJKOBAHUE SHTPOIIUU.
Bropoe Hayano TepMOIUHAMUKH, €r0 (GHIOCO(MCKHNA CMBICIT.
Teopema HepHcra.

Tuxn Kapuo. KITJI nukna.

TenmoBbie ABUTATENN M XOJIOIUIBHBIC MAIITHHEI.
XO0a0AUIBHUK, KOHAUIIMOHEP, TEILIOBOM HAC.

N~ WNE



LN~ E

Tema 9. Crpoenne kuaKocTei.

Kunkoe cocrosuue. CTpoeHHE KUIKOCTEH.

IToBepXHOCTHOE HATSKEHUE.

SIBNEHUS Ha TPAHUIIC )KUKOCTH U TBEPOTO Tela.

Kanmumisipable sBieHUS.

SIBNeHrs Ha TpaHHUILIe )KUIKOCTH U TBEPAOTO Tela.

da3oBble paBHOBECHSI U TIpeBpallieHus. Mcrnapenrue u KOHIeHC Ayl
PaBHOBecHe )XUAKOCTH U HAchIleHHOTO napa. M3orepmbl Ban-nep-Baannca.
Kputnueckoe coctosinue. [leperpersiii map u neperperast )XUAKOCTh (MeTacTaOUIbHBIE COCTOSTHUA).
[TnaBnenue u kpuctaumzanus. ®a3oBas guarpamMma COCTOSTHUS.

0. Ypasuenune Knaneitpona-Knaysuyca. TpoiiHas Touka.

1. Kpurnueckas touka. Kputndeckas temmeparypa.

12. ®a3oBbIe nEpEX0IbI BTOPOro poja.

RBOONoOMWNE

Tema 10. KoJieGaHus1 M BOJIHBI.

Kosiebanus u uX OCHOBHBIE XapaKTEPUCTHUKH.
MexaHuuecKkye U rapMOHUYECKUE KOIeOaHusl.
MasrtHuku.

Brinyxaennsie KoneOaHusl.

CB00OIHbBIE 3aTyXaMOIINE KOJICOaHMUS.

Bonnooii mpouecc. [IpogoasHbl ¥ MONepevyHbIe BOIHEI.
VYpaBHEeHHE TIIOCKOH U chepryecKoil BOJH.

BonHOBOE ypaBHEHUE [T 3IEKTPOMArHUTHOTO TIOJISL.
CBo#icTBa 3JIEKTPOMArHUTHBIX BOJH.

IloBBINIEHHBIN YPOBEHD
1. Mexanuka.
Beenenue. Ilpeamer ¢pusuku.

dusnyeckas cucrema.

Ouznyeckue BEIUYUHBI.

CocrosiHre (hU3HYECKON CHCTEMBI.

Nneanuzanmst puzndeckoro 00bEKTa WU SBICHUS.

UYro noapasymeBaeTcs MoJl MOHATHEM: pelleHrne GU3NIeCcKOoi 3anaun’?

Oransl pemieHus GU3NYecKrx 3aaad.

AHann3 (U3MYECKOI CYIIHOCTH 3a1a4H.

Jlnamna3oHbl pacCTOSHUM, BpEMEHHBIX HHTEPBAJIOB U MaccC, XapaKTEPHBIX JIJIsl pa3IUYHbIX
pa3zienoB €CTECTBO3HAHMSL.

N~ wWNE

Tema 1. dusnyeckue 0CHOBbI MEXAHHUKH. JJIEMEHThI KHHEMATHKH.

IIpocTpaHCTBEHHO-BPEMEHHBIE OTHOLLIEHHUS.

®uznueckue mojenu. KnnemMarnueckoe onucaHue MEXaHU4eCKOTO JBUKEHUS.
[IpssMOnMHENHOE IBUKEHUE TOYKH.

KpuBonuneiinoe nBmxeHne Touku. [lepemenienne, myTb, CKOPOCTh U YCKOPEHUE TOYKH MIPU
KPUBOJIMHEWHOM JIBUYKEHUU.

5. HopmanbHoe ¥ TaHT€HIIMAIBbHOE YCKOPEHUS TOUKH.

HPwnhE



6. [locrymarenbHoe JBM)KEHUE TBEPAOTO TEA.
7. Bpaienue TBepA0ro Tei1a BOKPYr HEMOABUKHOM ocH. [IoHSATHE 0 MIIOCKOM IBUKEHUH TBEPAOTO
Tena.

Tema 2. lunaMuKa MaTepuaabHOil TOUKH. [[MHAMHKA BpalaTe/JbLHOr0 IBHKEHUS] TBEPIOT0
Tesaa

17. TlonsTusa GU3NIECKOTO U CTAITMOHAPHOTO MOJICH.

18. 3amMkHyTas, U30JUPOBAHHAS CUCTEMA.

2. TloHsATHe COCTOSIHUS B KJIACCUYECKON MEXaHUKE.

19. Jledopmaruu TBEpIOTO TEINIA.

20. YpaBHeHUS IBHKCHHS.

21. VnepruanbHble 1 HEUHEPIHAIBHBIE CUCTEMBI OTCUETA.

22. Ilpunnun oTHOcHTENbHOCTH ["amuest.

23. 'paHHIBI MPUMEHUMOCTH KJIACCHYECKONH MEXaHUKH MaTEePHAIbHBIX YaCTHII.

24. TlpaBuna CIIOXKEHUS CKOPOCTEH B KJIACCHYECKON MEXaHHKE.

25. I'maBHBIA MOMEHT WHEPIIUH.

26. Ot yero 3aBUCUT MOMEHT MHEPLIUU OJTHOPOJHBIX TEJ, UMEIOUINX MPABUIIbHYIO T€OMETPUUYECKYIO
dbopmy.

27. OceBoif MOMEHT HHEPITUU TBEPAOTO Tea.

28. Teopema llITeitHepa: MOMEHT HHEPIIMA OTHOCUTEIHHO MPOM3BOJIBLHON OCH BpaIlICHUSI.

29. MoOMEHT CHIBI OTHOCHUTEIHHO HETOIBUKHON TOUKH.

30. OcHOBHOE ypaBHEHHE TUHAMUKH BpAIIaTeIbHOTO JBUKCHHS TBEPAOTO TEA.

31. MomMeHT umnynbca TBEPAOro Tela N3aKOH COXPAaHEHHSI MOMEHTA UMITYJIbCA.

32. T'mpockomnudeckuii apdex

Tema 3. 3akoH coXxpaHeHHsI HMITY.JIbCA.

Yro Takoe Bec Tena?

OOBsicHUTE TIOHATHE HEBECOMOCTh

Cuibl TpeHUS CKOJIBbKEHUS.

[TonsTre ynap. AOGCOTIOTHO YIPYTHiA yaap.
AOGCOJIFOTHO HEYIIPYTUi ynap.

IIpyuHIUII TPUYMHHOCTH B KJIIACCUYECKOU MEXaHHUKE.
Teopema o0 IBMIKEHUU LIEHTPA MAacC CUCTEMBI.
JIBr>KeHue Tera IEPEMEHHONU MacChl.

N~ WNE

Tema 4. 3aK0H cOXpaHeHHS JHEPIrHUH.

PaboTa 1 MOIITHOCTH CHIIEIL.

KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIC CHJIBI.
[TonHas MexaHWYeCKasi YHEPTHUS CUCTEMBI.
[ToTennanpHas SHEPTHS Tela Ha BHICOTE.
[ToTennuanpHas SHEPTUS IPYKUHBI.
CTOJIKHOBEHHE YACTHII.

JluccunaTUBHBIC CUCTEMBL.

NooakowdnpE

Tema 5. KoneGanus 1 BOJIHEL.

1. KaxoBa cBsA3bp aMIUIMTYIBl W (a3bl CMEHICHHUS, CKOPOCTH M YCKOPEHHS INPH HPSMOIMHEHHBIX
rapMOHUYECKUX KoJeOaHUsX?
2. B uem 3akimodaercs ujesl METO/Ia BPAIaloIIerocst BEKTOPA aMILIHTY/IbI?



o &

9.

10.

BeiBenute ¢Gopmynbl Ans CKOPOCTH M YCKOPEHUS TapMOHUYECKH KOJIEOJNIoLIecs TOYKH Kak
(yHKIIMHY BpEeMEHHU.

OT yero 3aBUCAT aMIIUTY/1a U HadalbHast (pa3a rapMOHUYECKUX MEXaHMUYECKHX KOJIeOaHUH.

YeMy paBHO OTHOLIEHHE IOJHOM HHEPIUU TaPMOHUYECKOTO KOJEOaHUs K MAaKCHUMalbHOMY
3HA4YECHUIO BO3BPALIAIOIIEH CUJIBI, BHI3BIBAIOLIEH 3TO KosiebaHue?

BeiBenute opMynsl 11 nepuosa kojaeOaHUM NPYKUHHOTO, (PU3MUECKOro M MaTeMaTHYECKOro
MasTHUKOB.

Kakue mpoueccsl NpoucxoasT Mpu cBOOOIHBIX FAPMOHUYECKUX KOJIEOAHUAX B KoJeOaTelb-HOM
koHType? Uem onpenensiercs ux nepuon’?

KakoBa TpaekTopHs TOYKH, y4aCTBYIOLIEH OJHOBPEMEHHO B [IBYX B3aUMHO IEPIECHIUKYJISIPHBIX
rapMOHUYECKUX KOJeOaHMSIX C OXuMHaKoBbIMH nepuonamu? Korjga momyyaercss OKpYKHOCTb,
npsmas?

ITo kakoMy 3aKOHY U3MEHSETCS aMILTUTYa 3aTyXaloUMX KoneOaHuii? SIBISIOTCS U 3aTyXalolue
KoJIe0aHUs NEePUOIUIYECKUMU?

[Touemy 1OOPOTHOCTH SBIAETCS BaKHEHIIEH XapaKTepPUCTUKON PE30HAHCHBIX CBOWCTB CUCTEMBI?

MouJiexysipHas (pU3HMKa 1 OCHOBBI TEPMOAMHAMMKH.

Tema 6. MosiekyIsIpHO-KMHeTHYECKAs TeOPHs HIeaIbHbIX Ia30B.

HPwnh e

JlnHAMHYECKHEe U CTATUCTUYECKUE 3aKOHOMEPHOCTH.

TepmoauHamMuueckas mKana TeMrneparyp (3aBUCHMOCTH U3MEHEHUsT 00beMa U JaBJICHUS).
CpenHsist KBafpaTU4YHasi CKOPOCTh MOJIEKYJI HIEAIBHOTO Ta3a.

CpenHsisi KUHETHYECKas HHEpPrusl MOCTYNAaTeIbHOTO ABM)KEHUS OJHOW MOJEKYJbl HJI€aTbHOIO
rasa.

MonekynapHO-KMHETUUECKUN CMBICI TEMIIEPATYPHI.

Tema 7. MoJieky.asipHasi pu3nKa U TEPMOJAMHAMHUKA.

RRO©ooNoO O ~LNE

0.
1.
12.
13.

BepositHOCTB U piryKTyanuu.

3akoH Makcaea.

Haubonee BeposiTHast CKOPOCTh MOJIEKYJT HJEAIbHOTO Ta3a.
Cpenusisi CKOPOCTh MOJIEKYJIBI T'a3a (CpeaHsist apuMeTnieckas CKOpOCTh).
Ckopoctu, XapakTepHu3yIollue COCTOsIHIE ra3a.
Bapomerpuueckas ¢popmyna.

Cpennsia qimuHa cBOOOHOTO TIpoOera MOJIEKYII.

D¢ hexkTuBHBINA AUAMETP MOJIEKYIIbI.

OmnbiT Jlammepra.

Omnsit HTepHa.

[Tepenoc sneprumn- 3akoH ypre.

[Tepenoc maccel — 3akoH Duka.

Bnytpennee Tpenue — 3akoH HproToHa.

Tema 8. OcHOBBI TEPMOTUHAMMKH.

N

o 0k w

UYucno creneHeil cBOOOIbI Il UICATBHOTO T'a3a JKECTKUX MOJIEKYII.

3akon bonbiMaHa 0 paBHOMEPHOM pacIipeie]ICHIH SHEPTUHU TI0 CTENEHSIM CBOOOIBI (3aKOH
paBHOpacHpeIeacHus).

Yro sBnsieTcs 0JHO3HAYHON (PYyHKIIMEH COCTOSHUS CUCTEMBI?

Bo3MoyeH v BeUHbI ABUTATENb ITEPBOro poja’?

PaBHOBECHBIE TIPOLIECCHI.

Monspras TermnoeMkocTs. Csazp mexayC L HC.



Koadduuuent [lyaccona.
[TonuTponHkIi miporiecc.
Kpyrosoii mpouecc.

. OGpaTtuMbIe 1 HEOOPATUMBIE TEIIIIOBBIC MTPOIIECCHI.
N3menenue sHTpOIHUN.
Hepasencto Kna3zuyca sHTponuu 3aMKHYTOH CHCTEMBI.
N305HTpONMIHBIN ITpOLIECC.
V3MeHeHne SHTPONHH B MPOLIeccax UJICaNbHOIO rasa.
Tepmuueckuii K03 HUIMEHT MOIE3HOTO NSHCTBUA JIs1 KPYTOBOTO TpoIiecca.
®opwmyna bosbiMana.
[TpuHIIMT BO3pacTaHUs SHTPOIHH.
Tperbe HaUaIO TEPMOAMHAMUKHY.
Teopema Hepncra.

o

CoOoNoOR~WNE B OO

3 cemecTp
ba3oBblii ypoBeHb

Tema 1. DaexTpuyectno.

BHCKTpI/I‘leCTBO U MarHeTus3M.

BHCKTPOCTaTI/I‘leCKOC I10JIC B BaAKyyMC.

OnekTpudeckuii 3apsiy. 3akoH KymoHa.

ONeKTpocTaTYeCcKoe MoJIe.

[TpuHIMT Cynepno3uIIMU SIEKTPOCTATUUECKUX TIOJICH.
TeopeMa Faycca A BJICKTPOCTATUYCCKOIO IMOJIA B BAKyyMC.
Hupkynsiiust BEKTOpa HAPsKEHHOCTH 3JIEKTPOCTATUUECKOTO TIOJISI
HOTCHHI/IaH OJICKTPOCTATUYCCKOI'O ITOJIA.
BHCKTPOCTaTI/I‘leCKOC I10JI€ B BEIICCTBC. Twumer JAUISJICKTPUKOB.
0. Monstpuzanus JUIIEKTPUKOB. [10IAPU30BAHHOCTD.

1. HaHpH)KeHHOCTB IOJIsL B AUBJICKTPHUKE. BJ'ICKTpI/I‘leCKOC CMCUICHUC.
12. Teopema I'aycca [uist 57€KTPOCTATUYECKOTO MOJISL B IUDJIEKTPUKE.
13. VcnoBus Ha rpaHuiie paszena IByX AUDICKTPHUECKUX CPEI.
14. CernetoaneKTpuku.

15. IIpoBOHUKY B JIEKTPOCTATUYECKOM IIOJIE.

16. DAEKTPOEMKOCTh YEIUHEHHOTO MPOBOIHHUKA.

17. KonaeHcatopsl.

18. DHeprus >IeKTPOCTATUIECKOTO TOJIA.

19. Dueprus 3apsKEHHOTO IPOBOTHHUKA.

20. DHeprus 3apsHKEHHOTO KOHIEHCATOPA.

21. Knaccuyeckast TEOpHsI 3JIEKTPOIIPOBOHOCTH METAJIIIOB
22. DNeKTpUYECKUI TOK, CUJIa ¥ TUIOTHOCTh TOKa.

23. CTOpOHHHE CHUITBI.

24. Tlpupoaa CTOPOHHUX CHIL.

25. DIEeKTpOABIXKYIIast CUJIa U HAIIPSKEHHE.

26. ConpOoTHBIICHHE POBOAHUKOB.

27. 3axon Oma 11 HEOJHOPOAHOTO Y4acTKa IEeTn

28. TIpasuna Kupxroda myist pa3BeTBIECHHBIX LIETICH.

29. MomnocTh TOKa. 3akoH JIxoyns-JIeHna.

30. [lonsaTue sHEpruu.

31. PaGota cuibl. DnemeHTapHas paboTa CHIIBIL.

32. MOmHOCTB.

33. Kunernueckast sHEpTHUs.

RBOONo MWD



34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57,

[TorenmaneHas 3HEPTHS.

3aKOH COXpaHEHUS SHEPIHUU.

DNEKTPUUECKUN TOK B BAKyyMe.

[Tonsitue smuccuu. TepModIEKTPOHHASI SMUCCHS.
DNEeKTpUYECKU TOK B rasax.

[Iponecchl nOHMU3ALIMM.

[Tpouecc pekoMOUHAITIH.

DAEeKTPONPOBOAHOCTh CIA00MOHU3UPOBAHHBIX Fa30B
[IpoBOHMKY B 3IEKTPOCTATUUECKOM IIOJIE.
DIEeKTPOEMKOCTh YEIUHEHHOTO MPOBOJHUKA.
Konpnencaropsl.

OHeprus EeKTPOCTATUYECKOTO MOJIS.

DHeprus 3apsyKEHHOT0 IPOBOIHUKA.

OHeprus 3apsyKEHHOI0 KOHJEHCATOPA.
Kitaccuueckast Teopust 31eKTpOnpoOBOAHOCTA METAJLIOB
DNEeKTpUYECKHI TOK, CHJIA U TUIOTHOCTh TOKA.
CTOpOHHHE CHIIBI.

[Ipupona cTopoHHUX CHIIL.

DNEKTPOABUKYILAS CUJIAa U HAIIPSHKEHHUE.

. ConpoTHBiIEHNE MPOBOJHUKOB. 3akOH OMa 1s1 HEOAHOPOIHOTO YYacTKa IEIH.
ITpaBuna Kupxroda ass pa3BeTBICHHBIX LIETICH.
MouHocTh ToKa. 3akoH Jxoynsa-Jlenua.

[TonsiTue sHeprum.

Pabota cuitbl. DnemenTapHas paboTa CHIIBL.

58. MomHOCTb.
59. Kunernueckas sHeprus. [loTeHnmanpaas sHeprus. 3aKOH COXPaHEHUS SHEPTHH.

NogakrowhE

CPXomrwne

10.
11.

Tema 2. Maruerusm.

OCHOBHBIE TIOHATHSL, OJIOKEHUS, BUABI U (POPMBI SHEPTUU.

DNEeKTPOMAarHuTHas SHEPTUS — AKTUBHAS U PEAKTUBHAs COCTABIISIIOIINE.
DNeKTpUYecKOe HapsKEHHUE, TOK, MOIIHOCTb.

Enunanns! usmepenns. @yHaaMeHTAIbHbIE 3aKOHBI M IIOHATHUS 3JIEKTPOTEXHUKU:
MarsuTHO€ 1oJie ABUXKYLIErocs 3apsizia.

Cuna Amnepa. Cuina JlopeHua.

ﬂBI/I)KeHI/Ie 3apsAKCHHBIX YaCTHUI[ B MArHUTHOM I10JIC.

Tema 3. DieKTPOMArHUTHASI UHAYKIMS.

3akon Papages.

YpaBuenus Makcgenna.
OJIIeKTPOMArHUTHEIE KOJICOaHUSI.
Bpaiienue paMku B MAarHUTHOM TIOJIE.
NHIyKTUBHOCTH KOHTYDA.
CamMouHIyKLIHS.

Toxu ®yko.

Toxku pu pa3MbIKaHUU U 3aMBIKAaHUU JICKTPUYECKON LIETIH.
B3anmuas uaaykuums.
Tpancdhopmatopsi.

DHeprust MarHUTHOTO MOJIst



Tema 4. OnTuka. KBanroBasi npupoaa u3ay4eHus.

NogakowdhE

OCHOBHBIE 3aKOHBI ONTHKHU.

[TonHoe oTpakeHue.

ToHKHE JTUH3BI.

N300paxkeHne npeaAMeTOB C IOMOIIBIO JTUH3.

Abeppaliiii ONTHYECKUX CHCTEM.

OcHoBHbIE (OTOMETPUYECKUE BEIUYUHBI U €IMHULIBI KX U3MEPECHHUS.
DJIEMEHTHI JICKTPOHHON ONTHUKH.

Tema 5. Untepdepenuus cBera.

U~ wd P

Pa3BuTue npenacraBieHnii 0 Ipupojie CBETa.
KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH.
HNuTtepdepennus cera.

Mertoap! HaOMoIeHHS HUHTEPHEPEHIINH CBETA.
WuTepdepenius cBeTa npu OTpaskeHUU OT TOHKUX IJICHOK.
[Tpumenenne uHTEpHEPEHINN CBETA.

Tema 6. {ludpaxuus cBera.

©CoNo~WNE

[Tpunmun [Mroiirenca - @penerns.

3onbl Openens.

[IpssMOnMHENHOE pacIPOCTPAHEHUE CBETA.

HNudpakuus OpeHens Ha KPYyTIIOM OTBEPCTUH U JTUCKE.
Hudpaxius OpayHrodepa Ha OTHON IIETH.

Hudpakuronnas pemetka. [IpoctpancTBeHHas pemeTka.
Paccesnue cera. J{udpakiiys Ha MPOCTPAHCTBEHHOM peleTKe.
Pa3pemaroniast cmocoOHOCTh ONTUYECKUX TPHOOPOB.

[TonsTue o ronorpadumu.

Tema 7. Ilonapusanus cBera.

NogakowdnpE

EcrecTBeHHBIN U NOJISIPU30BAHHBIN CBET.

[Tonapuzanus cBeTa Npy OTPaKEHUH U IIPEJIOMIICHUH HA TPAHULE IBYX JTUICKTPUKOB.
[Tonsipusanus npu ABOMHOM JIy4ENIPEIOMIICHUH.

[TonApu3annoOHHBIE IPU3MBI U IOTISPOUIBI.

AHanu3 noJaspu30BaHHOTO CBETA.

HckyccTBeHHas: ONTUYECKAst aHU3OTPOIIHSL.

Bpamenue niockocTy noiasipu3anum.

Tema 8. OnTuKa ABUKYUIUXCS CPel.

APwnhE

HowppE

CxkopocTs cBeTa.
OnpiT ®u3o.

OmnwiT MaiikenncoHa.
Dddext Jomnepa.

Tema 9. Temnosoe HU3JIYYCHHE U JIIOMUHECCHCHIIUSA.

TemnoBoe U3MydeHHE U JTIOMHUHECIICHITUSL.
3axon Kupxroda.

3akon Credana - bonpnMmana u 3aKkoH BuHa.
®opmynbl Panes - Jxunca u [1naHka.



5.  Onrnyeckas MUPOMETPHSL.

6. TemnoBble ucTOUHUKH CBeTa. POTOAIPGEKT U €ro IPUMEHEHHE.

7.  Macca u uMIyssc QOoTOHA.

8. JlaBnenue cBeta. Ddpdext Komnrona.

9. EnmHCTBO KOPIYCKYJISPHBIX M BOJTHOBBIX CBOWCTB AJIEKTPOMATHUTHOTO M3IyYEHHS. .

TemalO. KBanToBasi npupoaa u3JjayyeHusl.

BopoBckast Teopust atoma BoopoJa.
Monenu aroma ToMmcona u Pesepdopaa.
JIuHevaThIi CIEKTp aToMa BOJAOPO/Ia.
[Toctynate! bopa.

OmnsiTel @panka u I'epua.

Criextp aroma Bogopoza mo bopy.

Sk whE

Tema 11. Aromuan ¢usnka.

ATOM BOIOpOJa B KBAHTOBOM MEXaHUKE.
CHeKTphI METOYHBIX METAJIOB.

[[lnpuHa crieKTpaabHbIX JIMHUH.
MynbTUIIIIEKCHOCTD CIIEKTPOB U CITUH 3JIEKTPOHA.
MarsuTHbIiI MOMEHT aToOMa.

PenTrenoBckue crieKTpel.

Monmnekynsl. [Ipupoa XUuMHUYECKON CBSI3H.
MonexyJspHbIE CIIEKTPHI.

Komb6unanmnonHoe paccesHue cBeTa.

0. BeIHYXIEHHOE U3ITyYCHHE.

1. Jlazepsr.

12. KBaHTOBas CTaTUCTHKA.

13. da3oBoe MPOCTPAHCTBO.

14. ®ynxnus pacnpenencHus.

15. TlonsTue o kBaHTOBOU cTatucThKe bo3ze-DitnmTeitna n ®epmu-/upaxa.
16. BBIpOKACHHBIN AJIEKTPOHHBIN Ta3 B METaJUIaX.
17. KBanTOBas T€OpHUs TEIJIOEMKOCTH.

18. ®oTOHBI.

19. KBanTOBas T€OpHs IIEKTPONPOBOAHOCTH METAJIIIOB.
20. CBepXmpoBOAUMOCTb.

21. CtpoeHue KPUCTAIIOB.

22. Toueunsle ne(eKThl B KpUCcTaLiax. Juciokamum.
23. JIrtoMUHECHICHITNS TBEPABIX TEll.

24. Tlonatue 0 30HHOM TEOPUH TBEPJBIX TEI.

25. Metamibl, TUAAEKTPUKH, TTOTYITPOBOTHUKH.

26. CobcTBeHHas MPOBOAUMOCTD TOIYIPOBOTHUKOB.
27. TlpumecHas MPOBOIUMOCTD MOJTYIIPOBOTHUKOB.
28. ®OTONMPOBOIUMOCTD MOIYIIPOBOTHUKOB.

29. JIroMHUHECHICHITUS TBEPABIX TEll.

30. KonrtakTHasi pa3HOCTH ITOTCHIIMATIOB.

31. TepMOdIEKTPUUYECKUE SIBICHHUS.

32. TloxympOBOAHUKOBBIC AUOIBI U TPUOIBL. .

33. CocraB 1 XapaKTepUCTUKHA aTOMHOTO SIpa.

34. Macca u sHeprusi CBS3H Spa.

35. Moaenu aToMHOTO siapa.

36. SnepHble CUIIBL

RRO©ooNoO O R~LNE



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

SnepHble peakiuu.

Henenue saep.

TepMosiiepHbIE peaKIUu.

Bu bl B3auMoeiCcTBUI U KJIACCHI DJIEMEHTAPHBIX YaCTHII.
MeTobl perucTpaluy 3JI€MEHTAPHBIX YACTHII.

Tema 12. Ji1eMeHTHI KBAHTOBOH (PU3UKH.

TernoBoe n3nyyeHne U TIOMUHECLICHIIHSL.

3akon Kupxroda. 3akon Credana - bonpiimana u 3akon Buna.
®opmyisl Panes - [Ixxunca u Ilnanka.

Onrtuyeckasi TUPOMETPHSL.

TernnoBble HCTOYHUKH CBETA.

®dotorh ekt u ero npuMeHeHune.

Macca u umnyisc GoToHa.

JNaBnenue ceera. Dpdexkt Komnrona.

EavHCTBO KOPIYCKYJISIPHBIX M BOJTHOBBIX CBOMCTB 3JIEKTPOMATHUTHOTO U3JTy4EHUS.
. Monenu aroma Tomcona u Pesepdopna.
. JInHenyaTsIi CIIEKTP aToMa BOJOPOIA.
. [Toctrynate! bopa.
. OneiTel @panka u I'epua.
. CnexTp aToma Bogopoja o bopy.
. KopnyckynsipHO-BOTHOBOM Ayain3M CBOWCTB BELIECTBA.
. HexoTtopsie cBoiicTBa BoJIH e bpoitns.
. [IpuHIUII HEOIIPENEIEHHOCTH.
. YpaBnenue llIpegunrepa.
. CTaTuCTUYECKHiA CMBICT BOJIHOBOU (DYHKIIUH.
. KBanToBaHue sHepruu.
. KBaHTOBaHNE MOMEHTa UMITYJIbCa.
. [IpuHIIMTT CYynepno3uIuu.
. IlpoxoskieHrne 4acTHIIbI Yepe3 MOTEHIMATbHBIN Oapbep.
. TyaHenbHbINA 3D deKT.
. JInHEeNHbII rapMOHUYECKUN OCLIMILIATOP B KBAHTOBOM MEXaHUKE.

Tema 13. SInepuas usuka. PuU3MKa AaTOMOB H MOJTEKYJI.

ATOM BOJIOpOJIa B KBAHTOBOW MEXaHUKE.
CrexTpsbl HIEIOYHBIX METAIIOB.
[[IupuHa crieKTpaabHbIX JIUHUH.
MynbTUILIEKCHOCTh CEKTPOB M CIIUH 3JIEKTPOHA.
MarsHuTHbIII MOMEHT aTOMa.
PenTrenoBckue CriekTphl.
Monnekynsbl. [Ipupoia XUuMHYECKON CBS3H.
MonekyapHbIE CIIEKTPBI.
KoMbOunanuonHoe paccesiHie cBeTa.

0 BeIHYXXACHHOE U3ITydCHHUE.

11 Jlazepsr.

12 KBaHTOBasi CTaTUCTHKA.

13 dazoBoe mpoCTPaHCTRBO.

14 ®ynxuus pacnpeneiacHus.

P OO ~NO OIS, WN P



Tema 14. Sinepuas ¢u3uka. IaeMeHTbI KBAHTOBOI CTATHCTHKH.

ITonsTue o kBaHTOBOM cTaTucTUKE bo3e-DitHirelina u @epmu-/upaka.
BripoxaeHHbIN 3JIEKTPOHHBIN ra3 B METaJIaXx.
KBaHTOBast TEOpUS TEMIOEMKOCTH.

@DOTOHBI.

KBaHTOBas TEOpUS AIIEKTPONPOBOJHOCTH METAIIIIOB.
CBepXIpOBOANMMOCT.

CrpoeHune KpUCTaIoB.

Toueunsie nedexTrl B KpucTaILIax. Jucmokanuu.
JlroMuHecueHIMs TBEpABIX TE.

0. ITon

1. sTre 0 30HHOM TEOPUH TBEPABIX TEI.

. Meraibl, TU3JIEKTPUKH, TOTYIPOBOIHHUKHU.

13. CobcTBeHHast MPOBOAUMOCTH MOTYIPOBOIHHUKOB.
14. TIlpumecHast TPOBOJUMOCTD TTOTYITPOBOTHUKOB.

RRO©oo NGOk wNE

[E=N
N

Tema 15. DiieMeHTHI (PU3UKH ATOMHOTO SI/IPA U 3JIEMEHTAPHBIX YACTHI

DOTONPOBOAUMOCTD MOITYIPOBOTHUKOB.
JlromuHeceHUs TBEPIBIX TEl.

KonTakTHast pa3HOCTh NOTEHIIUAJIOB.
TepMmoanekTpudecKue sIBICHHUS.
[TonynpOBOAHUKOBBIE THOJIBI U TPUOMBI.
CocraB U XapakTEpUCTUKUA aTOMHOTO SIpa.
Macca u 3Heprus CBsI3H sapa.

Mogaenu aToMHOTrO sapa.

SnepHble CUIIbI.

0. PagnoakTHBHOCTE.

1. SInepHble peakiuu.

12. [lenenue siaep.

13. TepMosinepHbBIC pEaKIIUH.

14. Buapl B3aUMOJEHCTBUM U KJIACCHI JIEMEHTAPHBIX YACTHIL.
15. MeTobl perucTpamiy JIEMEHTAPHBIX YaCTHII.

RRO©ooNoO O R~LNE

Tema 16. SinepHasi ¢puznka. @Pu3nKa aTOMHOTO SI/IPA M YJIEMEHTAPHBIX YACTHII.

CocraB U XapaKTepUCTUKHU aTOMHOTO sApa.

Macca u sHeprus CBA3M sapa.

Mojenu aToMHOTO fJ1pa.

Snepusie cunbl. PagnoakTuBHOCTE. SepHbIe peakiuu.

Henenue sinep. TepMmosinepHble peakLUU.

Buibl B3auMoA€CTBUM U KIACChI 3JIEMEHTAPHBIX YACTHIL.

Mertoapl perucTparuy dJIeMEHTAPHBIX YaCTHII.

Mi100HBI M UX CBOMCTBA. ME30HEI M MX CBOMCTBA.

YacTurel 1 anTUdacTIbl. [ uneponsl. CTpaHHOCTh M YeTHOCTH DJIEMEHTAPHBIX YaCTHII.

©oNoO~wdhE

10.Heitrpuno. Knaccupukanus sneMeHTapHbIX yacTui. Ksapku
IloBbIIEHHBI YPOBEHb.

Tema 1. DnekTpr4ecTBO.

1. DraexTpuyecKuil TOK B BAKyyMe.



RRO©oOoNoO TN
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ITonsTre sMuccun. TepMOIIEKTPOHHAS YMUCCHUS.

DJIEKTPUYECKUH TOK B ra3ax.

IIpoueccsl noHU3aLUH.

[Tporecc pekoMOUHAIIHH.

DIEKTPONPOBOAHOCTh CIA00MOHU3NPOBAHHBIX T'a30B.

BuxpeBoe anekTpuueckoe noJie.

Toxk cMmenieHus.

CKopoCTh pacnpoCTpaHEHUs AIEKTPOMATHUTHBIX BO3MYILEHUH.

VHBapuaHTHOCTH ypaBHEHHI MakcBel1a OTHOCUTENBHO Npeodpa3zoBanuii JlopeHiia.
PensruBuctckoe nmpeoOpa3zoBaHue MOJICH, 3apsIOB U TOKOB.

OTHOCUTENBHOCTh MATHUTHBIX U JIEKTPUUYECKUX TOJIEH.

DJIEKTPOCTATUYECKOE MOJIE B IUICKTPUUECKOM Cpejie.

JIMDIEKTPUKHU C HEMOJISIPHBIMU MOJIEKYJIAMHU.

JIMDINEKTPUKY € TIOJISIPHBIMU MOJIEKYJIAMH.

HoHHBIE TUDIIEKTPUKH.

DnexTpoHHas Win JedopMalMOHHAS MOJIIPU3aLUS.

OpueHTanmoHHast WK IUTOIbHAS TOJISIpU3aIus.

HNounas nonsipuzarusi.

JsnexTpudeckasi IPOHULIAEMOCTh CPEJIb

[loHsATHA MHIYLIUPOBAHHOTO 3apsija.

EMKOCTB IJI0CKOr0o KOHJIeHCaTopa.

EMKOCTh IMIIMHIPUYECKOrO KOHAEHCATOPA.

EMKocTh cpeprueckoro KoHAEHCATOPA.

CoennHeHre KOHAEHCATOPOB.

DHeprusi CUCTEMbI HEMOJIBHKHBIX. TOUYEUHBIX 3apsiA0B

[ToH1IEpOMOTOPHBIE CHIIBL.

Kaxkue cunbl MOXHO paccMaTpuBaTh Kak HE 3JIEKTPOCTATUUECKOTO MPOUCXOXKAEHUSA?
KonnuecTBeHHas XxapakTepUCTUKA CTOPOHHUX CHUIT

OnHOpOHBIE U HEOJHOPOHBIE YUACTKU LU

VYpaBHEHHE IUPKYISUN BEKTOPA HAIPSIKEHHOCTH I10JIS1 CTOPOHHUX CHIL.
Hamnpsixenue Ha ydacTke nenmu.

DneKTpuYecKre TOKM B METaJlJIax.

OCHOBHBIE 3aKOHBI AIEKTPUYECKOT0 TOKA B KJIACCUYECKON TEOPUH IEKTPOIPOBOAHOCTH
METaJUIOB.

Ennnuna snexrpuyeckoi npoBOAUMOCTH.

Enununna yienpHOro a1eKTpu4ecKoro COnpoTUBIICHUS.

3akon Oma B nuddepenunansHoit popme.

TemneparypHas 3aBUCUMOCTb CONIPOTHBIICHHUS.

PaGoTta u MoITHOCTH TOKA.

3akon JIxxoyns-Jlennia B unTEerpasnibHOM (hopme.

VY nenbHas TEMI0Basi MOLHOCTh TOKA.

UTo HaA3BIBAIOT Y3JIOM 3JIEKTPUYECKON LIeTH?

Yro HeoOXOAMMO 3HATh IPU pacUeTe CIOKHBIX LeNel ¢ mpuMeHeHneM 3akoHoB Kupxroda?
3akoH OMaB KJIaCCUYECKON TEOPUH AJIEKTPOINPOBOJHOCTH METAIIOB.

3akoH /[xoynsa-JIeHnaB Ki1acCu4ecKOM TEOPUH AIIEKTPOIIPOBOJHOCTH METAIIIOB.
3akoH Bunemana-®paHiiaB KJacCUUYE€CKOM TEOPUU AIEKTPOIIPOBOJHOCTH METAILIIOB.
PaboTta BbIX0/1a SJIEKTPOHOB U3 METAJIOB.

OMHCCHOHHBIE SIBJICHUS U UX IPUMEHEHUSI.

DOTOINEKTPOHHAS SIMUCCHUSL.

Bropuunas anektponnas smuccusi. KoagdunneHT BTOpUIHON 3JI€KTPOHHON AYMHUCCHUH.
ABTORJIEKTPOHHAS] SMUCCHS.

CamMoCTOSITENTbHBIN Ta30BBIN pa3psl U €ro TUIIBIL.
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[Ima3ma u ee cBouCTBA.

3akoH OMaB KJIaCCUYECKON TEOPUH AJIEKTPOINPOBOJHOCTH METAIIOB.

3axoH /[xoynsa-JIeHnaB Ki1acCu4ecKOl TEOpUH AIIEKTPOIIPOBOJHOCTH METAJIIIOB.
3akoH Bunemana-®paHiiaB KJacCHUYE€CKOM TEOPUU AIEKTPOIPOBOJHOCTH METAILIIOB.
PaboTta BbIX0/1a SJIEKTPOHOB U3 METAJIOB.

OMHCCHOHHBIE SIBJICHUS U UX IPUMEHEHUSI.

DOTOINEKTPOHHAS SIMUCCHSL.

Bropuunas anektponnas smuccusi. KoaghuueHT BTOpUIHON 3JIEKTPOHHON AYMHUCCHUH.
ABTORJIEKTPOHHAS] SMUCCHS.

CamMoCTOSITENbHBIN Ta30BBIN pa3psl U €ro TUIIHIL.

[Ima3ma u ee cBoMCTBA.

Tema 2. Marnerusm.

[ToToKM 3aps>KEHHBIX YaCTULl B MATHUTHOM TIOJIE.

Y cKkopUTENN U aHATM3aTOPbI 3apsKEHHBIX YaCTHIL.

Dddext Xomna.

B3anmoneicTere napauieIbHbIX TOKOB.

KoHTyp ¢ TOKOM B MarHuTHOM TIOJI€.

[ToTok BEeKTOpa MAarHUTHOM MHIYKLIMH.

Teopema ["aycca aJist moJisi BEKTOpa MArHUTHON MHIYKIIHH.
HamMarHnyeHHOCTb BEIIECTBA.

[TapamarneTuku.

JlnamaraeTuku.

deppoMarHeTuKH.

[Tpupona peppomarnerusma.

[ToTokM 3apsKEHHBIX YaCTHUI] B MATHUTHOM TIOJIE.

VY cKkopuTenu ¥ aHAJIU3aTOPhI 3aPSKEHHBIX YaCTHLI.

BuxpeBoe anektpuueckoe moiie.

Toxk cMmenieHus.

CKopoCTh pacpoCTpaHEHHUsI JIEKTPOMArHUTHBIX BO3MYILICHUH.
VHBapuaHTHOCTH ypaBHEHHI MakcBes1a OTHOCUTENBHO Npeodpa3zoBanuii JlopeHiia.
PensruBucTckoe nmpeoOpa3zoBaHue MOJICH, 3apsIOB U TOKOB.
OTHOCUTENBHOCTh MATHUTHBIX U JIEKTPUUYECKUX TOJIEH.

Pamka ¢ Tokom. HanpaBiieHre MAarHUTHOTO ITOJISL.

BexTop MarHuTHOM UHIAYKLIHH.

MakpOTOKH U MUKPOTOKH.

Cssi3b MexayB u H.

[Tomo6re BEKTOPHBIX XapaKTEPUCTUK IEKTPOCTATUYECKOTO M MATHUTHOTO TTOJICH.
MarauTHO€E 1oJie MPSIMOTO TOKA.

MarnuTHOe noJjie B IEHTPE KPYroBoro Toka.

B3anmoaeiicTBre napauiebHbIX TOKOB.

MarnuTtHas NOCTOSIHHAS.

EnvHuIe MAarHUTHOM MHIYKIIMU U HANPSHKEHHOCTH MArHUTHOTO TOJIS.

Teopema 0 HUPKYISILIMY BEKTOPAa MArHUTHOM MHIYKIMH (3aKOH ITOJIHOT'O MarHUTHOTO I10JIS).

MaruuTHOE 1oJie TOpouJa B BaKyyMme. DJIEKTPUUYECKOE MOJIe
DIEeKTPUYECKOE MOJIE B 30HE MEPEMEHHOI0 MATHUTHOTO TOJISI.
MaruauTtHoe 1nosie cBOOOHO JBUKYIIETOCs 3apsiia.

EauHUner MarHUTHOTO ITOTOKA.

Teopema ["aycca aJist moJisi BEKTOpa MArHUTHON MHIYKIIHH.
[Torokocuennenue.

Pa6ota no nepemenieHuI0 MPOBOAHUKA C TOKOM B MAarHUTHOM TIOJIE.



39. Pabora 1o nepeMenieHno KOHTypa ¢ TOKOM B MarHUTHOM TI0JIE.

40. 3aK0H IOJHOTO TOKA JJI1 MArHUTHOTO I10JIs1 B BEILIECTBE.

41. YcnoBue Ha rpaHule pa3zieia JByX MarHeTUKOB.

42. B xakux ciay4asx HaMarHUYMBaHUA B peppoMarHeTrKax HabJr01aeTCsa OCTaTOUHAS

HaMaroHm4cHHOCTb.

43. KosprutuBHas cua.
44. SIBneHne MarHUTHOTO TUCTEPE3HUCa.

Tema

BoOoo~No MW E

3. DIeKTPOMATHUTHAS HHIYKIHS.

OmnbiTel @apanes.

[IpaBuio Jlenna.

DNEKTPOABUKYILAS CUJIA DIIEKTPOMATHUTHON UHIYKIIUH.

OJIC MHAYKIIMY B HEMOABUKHBIX TPOBOJHUKAX.

SIBNeHrEe MAarHUTHOTO CKUH-d(PeKTa.

Enuauna nHIyKTHBHOCTH.

B3anmuasa unaykuus.

B3anMHast HHIyKTUBHOCTH KOHTYPOB.

BriBenute u 00bSICHUTE BBIpAKEHUE TSI TNIOTHOCTH TOKA CMEIIICHHS.

0. HO‘IGMY MOCTOAHHBIC SJICKTPHUYCCKUC U MAIHUTHBIC IMOJISI MOKHO PAaCCMATpPpUBAThH

000cobseHHOo ApyT OT Apyra? 3anumuTe A1 HUX ypaBHeHHS MakcBeiia B 06enx (popmax.

11. ITouemy ypaBHeHuUs: MakcBesuia B HHTErpaJibHOM (hopMe siBIsitoTCs: Ooiee o0mumu?
12. Kakue 0OCHOBHBIE BBIBOIBI MOKHO CJIeaTh Ha OCHOBE Teopur Makcsesna?

NogakowdnpE

Tema

N =

S

~

Tema

1.

Tema 4. OnTunka. KBantoBasi npupoaa u3ry4eHus.

MosKeT 11 BOBHUKHYThH SIBJIEHUE MTOJIHOTO OTPaKEHHUSI, €CJIM CBET MPOXOAUT U3 BOJBI B CTEKIJIO?
B uem 3akmouaercst Gu3ndecKuii CMBICT aOCOFOTHOTO TTOKA3aTelIsl MPEIOMIICHUS CPEbI?

B yem 3akiogaercst npUHIMIT PabOTHI CBETOBOIOB?

B dewm 3akmrouaercs npunuun @epma?

Kak ocy1ecTBisercs: MOCTpOCHNE H300paKEHUS IPEMETOB B JIMH3aX ?

UeM OTIIMYAIOTCS SHEPTETUYECKHE U CBETOBbIE BEIMYMHBI B (hoTOMETpUn?

MO3HO 1T B 3JIEKTPOHHO-ONTHYECKUX MPE00pa30BaTENsIX MOJIYIUTh YBEIIUUYECHHOE
n3o0pakeHue O0JbINEH OCBEIEHHOCTH, YeM npeamet? [Touemy?

5. Hurepdepenuusi cBera.

OCHOBHBIE TOJIOKEHHS U BBIBOJIbI KOPITYCKYJISIPHOW U BOJITHOBOW TEOPUH CBETA.

B uem 3akmtouaerca ocHOBHas uaest reopuu [lnanka?

Kakyro BenmnunHy Ha3bIBalOT BPEMEHEM KOT€PEHTHOCTH, NIMHOW KorepeHTHOCTH? KakoBa
CBSA3b MEXIY HUMH?

Yro Takoe onTUYecKas JUIMHA yTH, ONITHYECKask pa3HOCTh Xoaa?

[Touemy uHTEpHEPEHIINIO MOKHO HAOIIOIATh OT ABYX JIa3€POB U HENB35 OT JBYX
3JIEKTpOIaMI?

UTto Takoe Mmoiockl paBHOM TONIIMHBI U PABHOTO HaKJIoHA? 716 OHU JTOKaTU30BaHbI?
[Touemy nienTp xoner; HetoToHa, HaOMIOAaEMBIX B IPOXO/ISIIIEM CBETE, OOBIYHO CBETIIBIN?
B uewM 3akmtouaeTcst CyTh IPOCBETICHUS ONITUKH?

6. JAudpaxuus cBera.

[Touemy nudpaxiys 3Byka MOBCEHEBHO Oosiee 0UeBHUIHA, YeM Audpaxius ceera?



Nogakown

KaxoBsl nonosnnenus ®@penens k npunuuny I'roiirenca?

Urto mo3Bosui 00bsicHUTh Tipuiut [ roiirernca- @penens?

B uem 3akimrouaercs npuHUUN nocTpoeHus 30H Openens?

Korna nabmonaercs nudpakius Openens, a koraa @paynrodepa?
Hudpaxius Openenst Ha KPyTriIoM OTBEPCTHH.

B uem 3akmouaercs uzaest ronorpadupoBaHus?

Tema7. [lonsipu3anus cBera.

=

SRR A

BozmoxHa 11 noaspusanys s poI0JIbHBIX BOJIH?

Uto Ha3bIBAETCS €CTECTBEHHBIM CBETOM? HaCTUYHO MOJSIPU30BAHHBIM CBETOM? DJUIMITHYECKHU
HOJIHpI/BOBaHHBIM CBGTOM?

Kak n3mensieTcss MHTEHCHUBHOCTD CBETA 3a MOJIIPU3ATOPOM P €ro BpallleHUH BOKPYT MTyYKa
€CTECTBCHHOI'O CBeTa?

Kak npakTtryeckn OTIMYUTH MIIOCKOMOJSIPU30BAHHBIA CBET OT €CTECTBEHHOTO?

qu OTJIMYAKTCA OTpI/ILIaTeJII:HBIG KpI/ICTa.H.HBI oT HO.HO)KI/ITGJII:HBIX? HpI/IBGI[I/ITe HOCTpOGHI/Ie.
Uem 00yCIIOBIIEHO TBOMHOE JTy4YENPEIOMIICHUE B ONTHYCCKH aHU30TPOITHOM OJHOOCHOM
Kpucrauie?

Kak ncrnonp3ys TUIaCTUHKY B Y€TBEPTh BOJHBI M MOJISPU3ATOP, OTIIMUNATH HUPKYISIPHO
MOJISIPU30BAHHBIN CBET OT €CTECTBEHHOTO?.

Uem 3ameuarenen yroi bprocrepa? [lokaxkure, 4To mpu BBITIOJIHEHUH 3aKOHa bprocTepa
OTPa)KEHHBIN U MPEIOMIICHHBIN JIy4d B3aUMHO IEPIICHIUKYIISIPHBL.

OOBsicHUTE ACHCTBHE CBETOBOTO 3aTBOpa siuciiku Keppa B coueTaHuu ¢ MOJISIPU3aTOPOM H
aHAITN3aTOPOM.

10. B yem oTanymre ONTHYECKOM aKTUBHOCTH OT JBOWHOTO JIYUETIPETIOMIICHUS ?

Tema 8. OnTuka IBHKYIIMXCS Cpel.

=

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

[Ipumenenue onbiTa MaiikenbCcoHa.

B 1yem ocnoBHOe oTiinume ¢ dexra [lomnepa 1 cBeTOBBIX BOIH OT 3 dekra Jomnepa B
aKyCTHKe?

[Touemy nmonepeunslii 3¢ ekt Jlomnepa sBusercs penaTuBUCTCKUM dpdexrom? Uem oH
oOycioBneH?

Tema 9. TemtoBoe u3nyvenue u JoMuHecueHusi. 3akon Kupxroda.

3akon Credana - bonpiiMana v 3axoH BuHa.

®opmynbl Panes - Jxunca u [1nanka.

OnTuueckas mupoMeTpusi. TerioBbie ICTOYHUKY CBETA.

®doroaddexT u ero npumeHenne. Macca U UMITYIIEC (POTOHA.

Hasnenue ceeta. Ipdexr KomnroHa.

EnuHCTBO KOPIYCKYISIPHBIX M BOJTHOBBIX CBOWCTB 3JIEKTPOMArHUTHOTO M3TTyUCHHUS.

TemalO. KBanTOoBasi npupoaa usjy4eHusl.

=

w

UYro Takoe 3eKTpoMarHuTHas BosiHa? KakoBa CKOpPOCTh €€ pacipOoCTpaHeHus?

KakoBbl  (Qusmyeckue mpomecchl, MNPUBOJALIME K  BO3MOXKHOCTH  CYIIECTBOBaHUS
AJIEKTPOMAarHUTHBIX BOJIH?

[Touemy ['epir B CBOMX ONBITaX MCIOJIH30BAT OTKPBITHIA KOJIeOATEIbHBIM KOHTYP?

Kakue XapakTepuCTHKH IOJII NEPUOTUYECKH H3MEHSIOTCS B Oerymieil 3JeKTpOMarHUTHOM
BOJIHE?.

3anumuTe BOJHOBOE ypaBHEHHE Ui BEKTOpoB £ u H mepeMeHHOro 3ieKTpOMarHUTHOTO
OIS



6. Kak onpenenuts 00bEeMHYIO INIOTHOCTH YHEPTUHU B 3JIEKTPOMAarHUTHON BOJIHE.

Tema 11. Aromuas ¢pusnka.

=

UeM oTiimyaeTcs cepoe Teo OT YEPHOTro?

B yem 3akimovaercs pusnueckuii cMbIch yHUBepcanbHO# pynkimn Kupxroda?

3. Kak 1 BOCKOJIBKO pa3 U3MEHHUTCS SHEPreTH4ecKasi CBeTUMOCTh UEPHOT'O TeJIa, €CIIU €ro
TEPMOIMHAMHYECKAs TEeMIIEpaTypa YMEHbIIUTCS BJBOE?

4. Kak cMecTUTCSI MAKCUMYM CIIEKTPAIbHOM MIIOTHOCTH HEPT€TUYECKOM CBETUMOCTH YEPHOTO

TeJa C MOBBILICHUEM TeMIIEPaTyphl?

Ucnonszys hopmyny [lnanka, HaiiguTe mocrossuayio Credana-bonbiimana.

6. Ilpu kakux ycnoBusx u3 ¢popmysisl [lnanka momydarorcs 3aKoH cMeleHus: Buna u popmyna
Panes-/xunca?

7. Tlouemy ¢poTO3IEKTpUUECKHE U3MEPEHUS BECbMa UyBCTBUTENBHBI K IPHUPOJIE U COCTOSHUIO
nmoBepxHocTu (porokarona?

8. MoskeT a1 30J0Tast IJIACTUHKA CIYKHUTh (DOTOCONPOTHUBICHUEM?

9. Kaxk nmpu 3a1aHHOI YacTOTEe CBETa U3MEHHUTCS (POTOTOK HACBIILEHUS C YMEHBIIICHUEM
OCBELLEHHOCTHU Karona?

10. Kak u3 oneiToB 110 hoToddhdexTy onpeaensercs nocrossaaas [ranka?

11. I1pu 3ameHe OIHOTO MeTaJlIa APYTUM JUIMHA BOJHBI, COOTBETCTBYIOIIAsE KPACHOM I'paHUIIe
yMeHbInaercs. YTo MOKHO cKazaTh 0 paboTe BBIXOJIa ITUX METAJIOB?

12. Kak ¢ moMompto ypaBHeHus DitHITeliHA 00bsicHUTD 11 [13akoHb poToapdexTa?

13. HapucyiiTe u 00BbICHUTE BOJbT-aMIIEPHBIC XapaKTEPUCTUKH, COOTBETCTBYIONTUE ABYM
Pa3IUYHBIM OCBEIIEHHOCTSIM KaTo/1a MpH 33JaHHON YaCTOTE U JBYM Pa3IUYHBIM YacTOTaM IPH
3aJaHHOU OCBEIIEHHOCTH.

14. Yemy paBHO OTHOILIEHUE AABJIEHUH CBETA HA 36pKAJIBHYIO U 3aUEPHEHHYIO IOBEPXHOCTHU?

15. B yem oTnmume xapakTepa B3auMoJAeHCTBUS (DOTOHA | 3JIeKTpoHA Tpu GoTodddexTe u

s dexre Kommrona?

no

o

Tema 12. DieMeHThI KBAHTOBOIi (PUHKH.

OneMEHTHI KBAaHTOBOM CTaTHCTHUKH.

KBaHTOBas cTaTUCTHKA.

®a30B0€ IPOCTPAHCTRO.

OyHKIUS pacnpeeaeHus.

ITonsTre o KBaHTOBOW ctatucTHKe bo3ze-DitHmreiina n epmu-/upaxa.
BrIpoKI€HHBII 2JIEKTPOHHBIN T'a3 B METAJIJIAX.

KBanTOBas TEOpHSI TEINIOEMKOCTH.

DOHOHBI.

KBanTtoBast TeopHs 3I€KTPONPOBOAHOCTH METAIJIOB.
CBepXxnpoBOAUMOCTh

COoNoOk~wWNE

[
©

Tema 13. Sinepnas ¢usuxa. ®U3HKa AaTOMOB H MOJIEKY.I.

1. Yewm otnuyaercs 6o03e-ra3 oT pepmu-raza?

2. 3ammmmure pacnpenenenue boze-Oumreitna u ®epmu-/{upaka u 00bsICHUTE UX QU3NICCKUN
cMmbicit. Koraa oHu nepexost B Kiiaccuueckoe pacnpeaenenue Makcsemia-bonsiimana?
Yro Takoe (azoBoe nmpocTpancTBo? Pa3zoBblil 00BeM?

B uem npuHUIMNMATBHOE OTINYUE KBAHTOBOM CTATUCTUKHU OT KJIACCUYECKOU?

Kak o0bsicHsIeT KBaHTOBAasI CTATUCTUKA OTCYTCTBUE 3aMETHOTO OTJIMYUS TEINIOEMKOCTEN
METaJJIOB U JUAJIEKTPUKOB?

ok w
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Tema 14
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Kak 00bsCHUTD sIBJICHHE CBEPXIIPOBOAUMOCTH?

Yro Takoe r¢dext Jxozedcona?

Uem paznuuaroTcsi MO 30HHOM TEOpHM MOJYNPOBOJHUKK M JTUANCKTPUKUA? METaIbl U
TIADTIEKTPUKH?

B 4yem cyTh annabaTtuieckoro npuoOIMKEeHUs U IPUOJIMKEHNE CaMOCOTIaCOBAaHHOTO MOJIs?
YeM OTIMYAIOTCA DHEPreTUYECKUE COCTOSHHUS DJIEKTPOHOB B H30JIMPOBAHHOM aTroMe u
Kkpuctaiie? Uto Takoe 3alnpelieHHbIe U pa3pellieHHbIE YHEPTETUUECKHUE 30HbI?

Kak 00bsICHUTD yBeIMUYEHUE MPOBOIMMOCTHU C TIOBBIIIIEHUEM TEMIIEPATYPhI?

Yem 00ycia0BIeHA TPOBOJUMOCTH COOCTBEHHBIX MOTYIPOBOIHUKOB?

[Touemy ypoBenb @epmu B COOCTBEHHOM TOJYMPOBOJHUKE pACIONOKEH B CEpeauHE
3anpenieHHou 30He? /loka3aTh 3TO MOJI0XKEHHE.

KakoB MexaHW3M 3JIEKTPOHHON MPUMECHOW MPOBOAMMOCTH IMOJYIPOBOJIHUKOB? JBIPOYHOM
IPUMECHOH IPOBOJAUMOCTH?

[Touemy  3JEKTpOHHOE TMOIJIOIIEHWE CBETa HE  COMPOBOXKIACTCS  YBEIMYECHUEM
dboronpoBoAMOCTH?

Yro Takoe kpacHas rpa"uiia GoTonpoOBOAUMOCTH?

KakoBel 1O 30HHOW TEOpPHUM  MEXaHW3Mbl BO3HUKHOBEHHUS  (IYOPECICHIIMH U
dbocdopecueHun?

Urto npeacTaBisiroT co0oi KpucTaodopsi?

Bonbr-amnepHas xapakTepucTuKka p-n-nepexoia.

Kaxkoe nanpasienue B HoJylpOBOJHUKOBOM JUOE SBIISIETCS MPOIMYCKHBIM ISl TOKA?
Kocmuueckue myuu.

MIOOHBI U UX CBOMCTBA.

Me30HBI 1 UX CBOWCTBA.

YacTuisl 1 aHTUYACTHULIBL.

['uneponsl. CTpaHHOCTH U YETHOCTH 3JIEMEHTAPHBIX YaCTHII.

Helitpuno.

Knaccudukanus snemenTapHbix gactuil. KBapku.

Benukoe o0bennHeHue.

UTo Takoe CTPaHHOCTh U YETHOCTH 3JIEeMEHTapHbIX yacTull? J[ns yero onu BBoaArcs? Beerna
JIU BBITIOJIHAIOTCS 3aKOHBI UX COXPaHEHUs?

[Touemy noTpeboBaioCh BBEACHUE TAKUX XapaKTEPUCTUK KBAPKOB, KaK IIBET U O4YapoBaHue?
3ayeM HYy>KHA THIOTE3a O CYIIECTBOBAHUU KBApKOB? UTO OOBICHAETCS C €€ MOMOIIbI0?
Kakum sneMeHTapHbIM 4YacTHIIAM U MOYEMY MPHUIHUCHIBAIOT JIENTOHHOE 4YUCiIO? OapuOHHOE
ynciio? B ueM 3axiirouaeTcs 3aKOHbI UX COXPAaHEHUS?

. SInepHasi ¢usuka. IjeMeHTbI KBAHTOBOI CTATHCTHKM.

[Touemy simepHast MOi€NIb aTOMa OKa3ajaach HECOCTOSITEbHOM?.

[Touemy u3 pa3iaMuYHBIX CEpUI CIEKTpPaNbHBIX JHMHUN aTromMa BOXOpOJAa IepBOi Oblia
n3ydena cepusi banbmepa?

Kakoii cMbIct UMEIOT Ynciaa M u n B 00001menHo# popmyne bansmepa?

Uemy paBHa yacToTa M3JIYyYEHHs] aTOMa BOJAOPOJA, COOTBETCTBYIOIIAs KOPOTKOBOJIHOBOU
rpanuue cepun bpakera?

Kakue ocHOBHBIE BBIBOJIBI MOKHO CAENIAaTh HA OCHOBAHWU ONbITOB Ppanka u ['epua?

ATOM BOZOpO/JAa HAXOAMUTCS B COCTOSHUU € n=5. CKOJBKO JIMHUM COIEPKUT €ro CHEKTP
W3Iy4eHUs?

Tema 15. DnemMeHnTHI GU3UKH ATOMHOTO SI/IPA U 3JIEMEHTAPHBIX YACTHI

1 Tlonb3yscy monenbio bopa, ykaxute crieKTpaibHble JUHHH, KOTOPbIE MOTYT BO3HHKHYThH

MIpU NIEPEX0/ie aTOMa BOAOPOAA B COCTOSIHUSA € n=3 U n=4.
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Hanecure Ha mkaiy JJIMH BOJIH TPH JIMHUM KaXXIOW U3 NIEPBBIX IBYX CIEKTPAJIbHBIX CEPUI
aToma BOJIOPOJa.

IToueMy crieKTp NOIJIOUIEHHS aTOMa BOJOPO/1a COJEPKUT TOIbKO ceputo Jlalimana?

Uemy paBHBI (ha3oBasi TpynmnoBasi CKOpoctu GporoHa?

Kak, uicxonst U3 COOTHOIICHHSI HEOMPEIEICHHOCTEeH, OObSICHUTh HaJIW4Me €CTECTBECHHOMN
IIMPUHBI CIEKTPATbHBIX JIUHUI?

Yro onpenenseT KBaapaT MOIYJIsI BOJIHOBON (yHKIHMN?

[ToueMy KkBaHTOBasi MEXaHUKA SIBJSIETCS] CTATUCTHYECKON Teopuei?

B ueM oTnMure moHMMaHUsI MPUYUHHOCTH B KJIACCUYECKON U KBAaHTOBOW MEXaHUKe?
Kakumu cBoiicTBaMU MUKpPOYACTHI] O0YCIIOBICH TYHHEIbHBIN 2 HEeKT?

KakxoBa HauMeHbII1asi JHEPTHsI YACTHUIIBI B «TIOTEHIIUAIBHOH sIME» ¢ OECKOHEUHO BBICOKUMU
«CTEHKaMu»?

bosblie My MeHbIE SHEPrusi 4YacTULbI, HAXOISIUEWUCS B «IIOTEHLHAIBHOM SIME» C
OECKOHEYHO BBICOKUMH «CTEHKAMU», B COCTOSIHUM 11=3 10 CPAaBHEHUIO C COCTOsSIHUEM =17
Bo ckonbko paz?

B dem ornuuune noBeneHUs KJIACCMYECKOM M KBAHTOBOM 4dacTwll ¢ 3HeprueE<Unpu ux
Na/ICHUU Ha TPSMOYTOJIbHBIN MOTEHIMAIBHBIN Oapbep KOHEYHOW HIMPUHBI?

Kak m3menutbes k03GhGUIMEHT MpO3pavyHOCTH MOTCHIIMAIBHOTO Oaphepa C POCTOM €ro
BBICOTBI? C YBEIMYEHHEM MAaCChl YACTULIBI? C YBETMUEHUEM MTOJTHOW SHEPTUH YACTHULIBI?
Kak m3menutbes k03hGUIMEHT MpO3pavyHOCTH MOTECHIIMAIBHOTO Oaphepa C POCTOM €ro
LIMPYHBI B J1Ba pa3a?

Uemy paBHA pa3HOCTb 3HEPTUH MEXAY YETBEPTHIM U BTOPHIM SHEPT€TUUECKUMHU YPOBHAMU
KBaHTOBOT'O OCLUJUIATOpPA?

MoeT M 4YacThlla HaXOJIUThCSA Ha JHE «IIOTECHIMAIBLHOM sIMbD»? Omnpenensiercs Ju 3TO
(bopmoit «AMBI»?

3aBUCUT JIM paclpeniesieHne YHEPreTUISCKUX YPOBHEH OT (POPMBI MOTCHIUATBLHON SIMBI?
OTBeT NpOMILITIOCTPUPOBATb.

B uem oTnmume KBaHTOBO-MEXaHMYECKOTO M KJIACCHYECKOTO OIKCAHMSI FapMOHHYECKOTO
ocmiATopa? B BbIBOIAX 3TUX OMUCAHUN?

Tema 16. Sinepuas ¢uznka. PU3nNKa AaTOMHOIO SIAPA M 3JIeMEHTAPHBIX YaCTHIIL.

1 Yro xapakTepu3ylOT KBaHTOBBIC YHCIIA: TJIABHOE, OpOUTaTIbHOE 1 MaruuTHoe? Kakue

3HAYEHUS! OHU MOTYT MIPUHUMAThH?

Kakue BO3MOXHBIC 3HAUEHUST IS TJIABHOTO KBAHTOBOTO YKCIa n=57

CKOJIBKO pa3JIMYHBIX COCTOSIHUN COOTBETCTBYET n=47

KakoB KBaHTOBO-MEXaHUYECKUI CMBICH MEPBOTO OOPOBCKOTO paauyca?

CpaBHUTE IIIOTHOCTH BEPOSITHOCTU OOHAPYKEHHUS JIEKTPOHA B OCHOBHOM COCTOSTHUU

aToMa BOJIOpOJa COTIIaCHO Teopuu bopa u KBaHTOBOI MEXaHUKH.

B yem cyTh npuHIIKIIA HEPA3TUIMMOCTH TOXKAECTBEHHBIX YacTull? Kakue yacTuiibt

SBIAIOTCS 0030HaMu? hepMuOHaMU?

7 B ueM mpuuMHa 3HAYUTETHHOTO PA3INYUs ONTHUYECKOTO M XapaKTEPUIECKOTo
PEHTTEHOBCKOTO CIIEKTPOB aToMa?

8 Kak u3MeHUTCS HHTEHCHBHOCTh PEHTICHOBCKOTO U3ITyYEHUS ¥ TPAHMIIA CIUIONTHOTO
CIIEKTpa C yBEJIIMYEHUEM HAIPSHKEHUSI MEXKAY KaTOIOM U aHOAOM? C YBEIHMYEHHUEM
Hakajia HUTH KaTomaa?

9 KakoB MexaHH3M BOSHHUKHOBEHHMSI 3JIEKTPOHHO- KOJIeOaTeNbHbBIX U KOJie0aTeIbHO-
BpallaTebHbIX CIEKTPOB?

10 Yto Takoe CTOKCOBBI CTyTHUKHU? AHTHCTOKCOBBI CITYTHUKH?

11 Kak ocymecTBIsIOT COCTOSHUS C MHBEPCUEN HaceIeHHOCTEN?

b wiN
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12 Kakoe ycrnoBre He0OXOAUMO I BOSHUKHOBEHUS BBIHYKJAEHHOTO U3ITyYCHUS B
BenlecTne?

13 Yto MoXHO cKazaTh O ¢a3ze, MOJAPHU3ALNUN 1 HAIPABICHUU HCITYyCKaeMbIX
AJIEKTPOMArHUTHBIX BOJIH B CJIydae CIOHTAaHHOTO U3Ty4eHHUs?

14 Bo3moxHa a1 paboTa j1a3epa 1o IByX YpOBHEBOW cxeMe akTHBHOM cpenbl? [Touemy?

15 TloueMy omHUM U3 00S3aTENHHBIX KOMIIOHEHTOB J1a3epa SIBISETCS ONMTHYCCKUIN
pe3oHarop?

1. Kputepuu onieHUBAHUA KOMIETEHIH I

OrneHka «OTJIMYHOY BBICTABISETCS CTYACHTY, €CJIH OH
3HaeT: OCHOBHBbIC (U3UYECKHE 3aKOHbl W NPUHIMIBI, KOTOpBIE JIEXKAT B OCHOBE DPA3JIMYHBIX
TEXHOJIOTUYECKHUX IPOLIECCOB, MPUHIMMNAX IEHCTBUS pa3IMYHBIX allapaToB, MallMH U NMPUOOPOB;
($U3NYECKYIO CYIIHOCTh Pa3HOOOPA3HBIX MPUPOAHBIX MPOIECCOB U SBICHUH,

aHAJIM3UPOBaTh U (HOPMYJIHUPOBATh OCHOBHBIE (PU3WYECKUE 3aKOHBI W MPHUHIIMIIBI IPU aHATIU3E
OPUPOJHBIX M TEXHHUYECKUX TPOLECCOB M SBJICHUH, BO3HHUKAIOMIUX B MPO(hecCHOHAIBHON
NEeSTeIbHOCTH; IPU Pa3pab0TKEe HOBBIX TEXHOJIOTMYECKUX MPOLECCOB, MPOU3BOACTBEHHBIX MAIlIUH U
KOMILIEKCOB C IPUMEHEHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHIA;
BJIQJICET: HaBBIKAMHM HATypHBIX OSKCHEPUMEHTOB C Tocjenyronei o0paboTKoN HX pe3ylbTaToB,
METOAAMU MaTeMaTHYECKOr0, KOMIBIOTEPHOTO M (PU3MUECKOTO MOJCIMPOBAHMS, METOAAMHU PELICHHUS
TEXHUYECKHUX 3aJlay, pacdera IPOU3BOJICTBEHHBIX IPOLIECCOB U KOHCTPYHMPOBAHUS COOPY>KEHUH,
MAIllMH ¥ TEXHOJIOTHYECKOT0 000pyI0BaHHUS.

OrneHka «XOpOIIO» BBICTABISIETCSA CTYICHTY, €CIM B 0a30BOM M YaCTUYHO B MOBBIIIEHHOM YpPOBHE
OH:

3HAET: OCHOBHbIE (DU3MYECKHE 3aKOHBI M MPHUHIMIBI, KOTOPHIE JIe)KAT B OCHOBE PA3IUYHBIX
TEXHOJIOTUYECKHUX IPOILIECCOB, MPUHIIMIBI JEHCTBUS Pa3MYHBIX —allapaToB, MAllUH U NPUOOPOB;
($U3NYECKyI0 CYHIHOCTh pa3HOOOpa3HBIX MPUPOAHBIX MPOLECCOB U SIBICHMIA; MPOIECCH B3aUMHOIO
npeoOpa3oBaHMs JICKTPUUECKON U MEXaHUIECKON IHEPTHH;

yMeeT aHaJU3UupoBaTh U (HOPMYITUPOBATH OCHOBHBIC (PM3NYECKHE 3aKOHBI U MPUHIIHUIIBI, KOTOPBIE
JeKAaT B OCHOBE pPAa3IUYHBIX TEXHOJOTMYECKUX IPOLIECCOB, MPUHIMIBI JEUCTBUSA PA3IUYHBIX
anmaparoB, MallliH ¥ MPUOOPOB; (PU3UYECKYIO CYIIHOCTh Pa3HOOOPA3HBIX MPHPOIHBIX MPOIECCOB U
SIBJICHH; TIPOIIECCHI B3AaMMHOTO MPEe0Opa30BaHUs AIEKTPUIECCKON M MEXaHUUECKOW SHEPTHH,

BJIaJIeeT; HaBBIKAMU HATYPHBIX SKCIIEPUMEHTOB C TOCIEAYIOIIe 00pabOTKOM MX pe3yabTaToB,
METOJIaMU MaTeMaTUYeCKOI0, KOMIBIOTEPHOTO U (PU3NYECKOTO0 MOJAETUPOBAHUS, METOJAMH PEIICHUS
TEXHUUYECKHUX 3a]a4, pacyera IPOU3BOJACTBEHHBIX IPOLIECCOB M KOHCTPYMPOBAaHUS COOPYKEHUH,
MAalIMH U TEXHOJIOTHYECKOT0 000py10BaHUSI.

O1eHKa «y0BIETBOPUTEIBHOY BBICTABIISCTCS CTYIEHTY, €CIIM YACTUYHO B 0230BOM OH:

3HAeT HEKOTOpbIE METObl aHaM3a U MOJECIUPOBAHMS, TEOPETUUECKOTO U 3KCIEPUMEHTAILHOTO
UCCIIeI0BaHMsI, (PU3NYECKYIO CYIIHOCTh Pa3HOOOPa3HBIX MPUPOJHBIX MPOIIECCOB U SBICHUM;

yMeeT YacTMYHO  aHAIM3UpOBaTh U (OPMYIHpPOBATh  METOJbl  TEOPETUYECKOrOo U
HKCIEPUMEHTAIBHOTO UCCIEI0BAHNUS, PU3UUECKYIO CYIIIHOCTh Pa3HOOOPa3HBIX MPUPOTHBIX MPOLECCOB
U SIBJICHUI;

OrneHka «HEYJOBICTBOPHUTEIBHO» BBICTABISAETCS CTYACHTY, €CIM B 0a30BOM YpOBHE OH HMEET
MOBEPXHOCTHbIE HEMOJIHbIE 3HAHUS OCHOBHBIX (PM3WYECKUX 3aKOHOB M MPHUHIIMIIOB, KOTOPHIE JIeXkKaT B
OCHOBE Pa3JINYHBIX TEXHOJOTUYECKUX ITPOLIECCOB.

2. Onucanme MKaJAbLI OLeHUBAHNUSA

MaxkcumanbHO BO3MOXHBIN Oaiil 3a Bech TEKYLIHH KOHTPOJIb YCTaHABIMBAETCS PaBHBIM 55.
Tekyiee KOHTPOJIBHOE MEPOIIPUATHE CUUTACTCA CAAHHBIM, €CIIM CTYIEHT MOIYYHII 32 HETO HE MECHEE



60% OT YCTaHOBJIIGHHOTO JMJIsi 3TOT0 KOHTPOJS MaKCHUMalbHOTO Oaina. PeiliTuHroBbiid Oam,
BBICTABISIEMBbI CTYACHTY 3a TEKyllee KOHTPOJIBHOE MEpONpHUsATHE, CIAHHOE CTYIACHTOM B
YCTaHOBJIEHHBIE IPA(UKOM KOHTPOJIBHBIX MEPOIIPUITUN CPOKH, OTIPEAEISIETCS CIEAYIOIINUM 00pazoM:

YpoBEeHb BBINOJHEHHUSI KOHTPOJBHOTO PeiiTuHroBBIN Oan (B % oT
3a/laHus MaKCHMaJIbHOTO Oayia 32 KOHTPOJILHOE 3a/IaHHE)

OTnanvHbBIN 100

Xopomuii 80

Y 10BIETBOPUTETHHBII 60

HeynosneTBopuTenbHbIi 0

3. Meroanyeckue MaTepuaJibl, ONMpele/sIiONMe NPoUeIypbl OLEHUBAHUSA 3HAHMIL, YMEHWIA,
HABBIKOB U (MJIH) ONBITA AeATEIHLHOCTH, XaPAKTEPU3YIOIIHUX 3TANbI ()OPMUPOBAHUS KOMIIETEHIIUIA

[Tporienypa mpoBeneHHsT NAHHOTO OICHOYHOTO MEPOTPHSATHS BKIIOYACT B CeOsI BBIIOJTHEHHE
COBOKYHHOCTI/I pa3HprOBHeBI>IX KOHTpOJII:HBIX 3aJa4, Hpe,Z[CTaBJIeHHBIX B MCTOAUYCCKHUX YKaSaHI/IHX JJI
JTAHHOU CIIEIUAILHOCTH.

HpezmaraeMHe CTyI[eHTy 3aJaHus ITO3BOJIAOT HpOBepI/ITb KOMIICTCHIINHN.

JInsi TOATOTOBKM K JTAHHOMY OIIEHOYHOMY MEPONPHUSTHIO HEOOXOIUMO BIIAJCTh 3HAHUSIMH,
HOHY‘IGHHBIMI/I Ha JICKIMOHHOM Kypce JUCHUITIIMHBI U1 B XOI€ CaAMOCTOSIT! GHBHOﬁ paGOTI:I CTy,Z[eHTa.

[Ipy mOATOTOBKE K OTBETY CTYAEHTY NPEAOCTABISICTCS TIPABO IOJB30BAHUS CIPABOYHBIMU
MaTepruaiaMu, KaIbKyJISITOPOM.

[Tpu mpoBepke 3a1aHus, OLICHUBAIOTCS:

-METOJ] PELICHUS 3aJaHus;

-[IOJIXOZ;

~-TOYHOCTb PaCyUeTOB,;

-[IOCTICIOBATEITLHOCTD M PAITMOHAILHOCTD BHITTOJTHEHUSI.

CocTaBuUTENb

(moxmucs)

«  » 2019r.
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