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IIpenucnosue

1. Ha3nauenue: TeKymuii KOHTPOJIb M MPOMEKYyTOUHas arrectauus oOydaromuxcs PI'AOY BO
«CeBepo-Kapkazckuil @enepanbHblil yHUBEPCUTET» Ha COOTBETCTBUE UX MEPCOHAIBHBIX JOCTHXKEHUN
MO3TAalHBIM ~ TPeOOBAaHUSIM  OCHOBHOW  MpO(ECCHOHANBHOW  00pa3oBaTEIbHON  MPOTpPaMMBbI
CHEIHAIbHOCTH (OLIEHKA 3HAHUM, YMEHUN U OCBOEHHBIX KOMIIETEHLIU).

2. @OH/I OLICHOYHBIX CPEACTB TEKYLIEro KOHTPOJISA YCIIEBAEMOCTH U IPOMEKYTOUYHON aTTECTALMH
pa3paboTaH Ha OCHOBE paboueld mporpamMMbl JUCHUIUIMHBI «®Du3uka» U B COOTBETCTBHH C
00pa30BaTeIbHON MPOrpaMMOl BEICIIEro OOpa3oBaHHs IO HampaBieHHiO moAroToBku 15.03.02
TexHosornueckne MamuHbl 1 000PyAOBAaHNE, YTBEPKAECHHON Ha 3acejaHUM Y 4eOHO-METOUUYECKOTO

coBera CKOVY, npoTtokos Ne OT « » T.

3. Pazpabotunk CripoBatckas Banentuna lMiBanoBHa, nouent kadeapsr [ mM/I.

4. ®OC paccmoTpeH U yTBepkJaeH Ha 3acenaHuu kadenpsl [uM/]], mporokon Ne OT «___ »
T.

®OC cormacoBan ¢  Beimyckaromed — kadenpoir  XTMuAXII, mnportokom  Ne oT

« » TI.

5. IIpoBeaena skcneptuza DOC. YUneHbl 3KCHNEPTHOW TPyMIbl, MPOBOJUBIINE BHYTPEHHIOIO

AKCHEPTHUY:

[Ipencenarens: (®.1.0., 10KHOCTB)

(®.1.0., 10IKHOCTB)
(®.1.0., 10IKHOCTB).

DKCIepTHOE 3aKIoYeHHE: (POHJ OIEHOYHBIX CPEJICTB MOXET OBITh HCIIOJIB30BAaH JIIS MPOBEICHUS
TEKYIIIEr0 KOHTPOJISI M MPOMEKYTOYHOM aTTecTalii OOydJalolmuXcs O HAIpPaBICHHUIO MMOATOTOBKH
15.03.02 TexHonoruueckue MalIMHBI W 000OpyIOBaHUE « » 2021 r.
(moarnuck)

7. Cpoxk pevictBus @OC



[Macnopt (hoH/IA OTICHOYHBIX CPEJICTB
U IIPOBEACHH A TCKYILLICTO KOHTPOJIA U HpOMe)ICYTOqHOﬁ arTrecralmuu

[To nucumniuue
Hanpasnenune noarotoBku

[Tpodws moaroTOBKH

dusuka

15.03.02 TexHonornyeckue MalluHbl U
o0opyioBaHue

TexHomoruueckoe 000pPyJ0BaHHE XUMUYCCKUX U
HE(PTEXUMHUYECKUX POU3BOJICTB

KBanuduxanus BBITYCKHHKA bakanasp

®opma oOydeHHs 3a049Hast

I'on Hayana oOyueHus 2021 rona

Nzyuaercs B 2,3 cemecTpax

Kon Otan CpenctBa wu | Bug Tun HanmenoBan | KonnuectBo

olieHuBaeM | (OpMHUPOBA | TEXHOJOTHH KOHTpPOJIA, KOHTpOJIIA | Ue 3aJ]aHu JUIs

o HUA OLICHKHN arTecranusa OLI€HOYHOI'0 Kaxxa0ro YpPOBHHA,

KOMIIETEHI[ | KOMIICTEHIIH cpelcTBa IIT.

5051 u (Ne Tembr) bazos | IloBbllIeHH
bIf bl

OIIK-4 123 4 56| Cobecenosa

Texymmii | Yeraeiii | Bompocst 130 120

OK-7 78 HUE VTS
cobecenoBaH
Hst
OIIK-4 Bomnpocer  k | [Ipomexyr | YerHplld | Dk3amMeH 130 120
OK-7 1- 7 | skx3ameny OYHBIN
CocraBuTenn
(moanuce)

«  » 2021 r.




MHWHHUCTEPCTBO HAYKHU U1 BBICIHEI'O OBPA3OBAHUA
POCCUMCKOU ®EJEPALTUN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE
00pa30BaTeIIbHOE YUPEKICHUE BHICIIETO 00pa30BaHUs
«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

Bompocsl (3anaua, 3aianue) uis IpOBEPKH YPOBHS 00Yy4EHHOCTH

3HaTh:
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26
27
28

P PRPO0O0O~NOOTE WNE

2. cemecTp

[Ipeamer Gu3mky 1 €e CBA3h C IPYTHUMH MPEAMETAMHU.
Emuaniet namepernst u3nyecKux BEIHIrH.
OCHOBHEBIE ITOHATHST KHHEMATHKHA TOYKH.

CKOpOCTh TOYKH.

Y cKkopeHne TOUKH.

Knaccudukanust 1BrxeHU TOUKH.

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

3aKoHBI TMHAMUKH TOYKH. CHIIBI TPEHUSI.

3aKOH COXpaHEHHS UMITYJIbCa MEXaHHYECKON CHCTEMBI.
IleHTp Macc MEXaHMUYECKON CHCTEMBI. Teopema 0 IBMKCHHUH LIEHTpa Macc.
DHeprus, padoTa, MOIITHOCTb.

Kunetnueckas 1 moTeHImanbHasi SHEPTUU.

[osie cun TsbKecTH, MoJie CUIl YIPYTrOCTH.

3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUH.
OcHOBHbIE IOHSATHS TEOPUH YAApa.

AOGCOIIOTHO YIpYruil yaap AByX TeX.

AbconroTHO Heynpyruit yaap asyx ten. 20.0ceBoil MOMEHT HHEPIMU TBEPOTO Tela.

Teopema llteitHepa. OceBble MOMEHTHI HHEPLUHN MPOCTEUILINX TEN.
Kunetnueckas sHeprusi BpalaroLerocs Tena.

BekTopHBIIf MOMEHT CHUJTBI OTHOCUTENIBHO LIEHTPA B IPOCTPAHCTBE.
Anrebpandeckuit MOMEHT CHIIBI OTHOCHTEIHHO OCH.

PaGoTa 1 MOIITHOCTH CUJI, TPUIIOKEHHBIX K BPAIIAIOIIEMYCs TETy.

MoMeHT uMITyJIbca MaTEPUAITbHON TOUKH U MEXaHUYECKON CHCTEMBI.

3aKOH COXpaHEHHs] MOMEHTA UMITYJIbCa.

OcHOBHOE ypaBHEHUE JUHAMUKH BPAIaTeIbHOTO IBUKEHUS TBEPJIOTO TEa.
3axonsl Kemtepa. 3akoH BcemupHOro TSroreHus.

Cuna TsDKeCTH, BeC, HEBECOMOCTD.

2021 .



29 OcCHOBHBIC TIOHSTHS TEOPUHM TPABHTAIMOHHOTO TMOJIA (HAIPSHKECHHOCTh, CHJIOBBIC JIMHHHY,
MOTEHIMATIbHAS SHEPTHsl, TOTEHIIUAJ, SKBUIIOTEHI[UAIbHBIE TIOBEPXHOCTH).

30 B3auMocBsI3b MEX Iy HAMPSHKEHHOCTHIO M TIOTEHIHATIOM TPAaBUTAIIMOHHOTO TTOJIS.

31 VYpaBuenue MenaeneeBa-Kianeiipona.

32 OcHOBHOE ypaBHEHHE MOJICKYISPHO-KMHETUYECKON TEOPUHU HICATBHBIX T'a30B. Pacmnpenenenue
Makcseinia.

33 Bbapomerpudeckas popmyIia.

34 Craructuueckue pactpeeneHus. BeposTHOCTb U GIIyKTyaruu.

35 3akon MakcBeiia 0 pacrnpeiesieHHH MOJIEKYI HEaIbHOTO rasa Mo CKOPOCTAM M SHEPIUH TEIJIOBOIO
JIBUOKCHHUS.

36 Pacnpenenenue Bonbimana. Pacnpenenenne I'u6oca.

37 sIBnenust nepeHoca B TEPMOJANHAMUYECKMX HEPABHOBECHBIX CUCTEMAX.

38 JTuddysust, TEIonpoBoJHOCTb, BI3KOCTh. CTaTHCTUUECKUE pacipesielieHus. BeposTHOCTD 1
GiyKTYaImmy.

39 OcHoBbl TepMOaMHAMUKH. TepMOTMHAMUYECKUE (YHKIIHH.

40 BuyTpeHHsst dHEprHs, paboTa U KOJIUYECTBO TEILIOTHL.

41 TlepBoe HAYAIO TEPMOTHHAMUKH

42 TennoemkocTs. PaboTa npy pasIMYHbIX U30IPOLECCAX.

43 AnmabaTtnueckuii npouecc. Ilonmurponnslii npouece. Kpyrosoii mporecc.

44 OGparumble 1 HEOOPATHMBIE TEMJIOBBIE ITPOLIECCHI.

45 Koo punment noneznoro aevicteus (KI1I) nnkia. beH3HHOBBIM IBUTATEND.

46 TIpuBeseHHOE KOJTMYECTBO TEILIOTHI.

47 Durporust. CTaTHCTHYECKOE TOIKOBAHHUE YHTPOITHH.

48 Bropoe Hauao TEpPMOAMHAMMKH, €ro GUIOCOPCKHIA CMBICIL.

49 Teopema Hepucra. Iuxn Kapuo. KITJ[ nukia.

50 Xunxoe cocrostuue. CTpOEHHE KUIKOCTEN.

51 TToBepXHOCTHOE HATSKEHHE. SIBJIEHUS HA TPAHMIIE JKUIKOCTH W TBEPIOTO TENA.

52 KanuuispHele sSBICHUS.

53 XKunaxoe cocrosaue. Ctpoenue xuakocTel. [Io0BEpXHOCTHOE HATSKEHHE.,

54 SIBneHus Ha rpaHUIIE )KUAKOCTH W TBEPAOTO Tesa. KanmiuisipHbie ABICHUS .

55 da3oBbie paBHOBECHS U TIPEBpalleHus. VcnapeHue u KOHIEHCAIHS.

56 PaBHOBecHe KUIKOCTH U HACHINEHHOro Tapa. M3orepmbl Ban-nep-Baanbca.

57 Kpuruueckoe cocrosuue. [leperperslii map v meperperas ;K|IKocTh (METacTaOUIbHBIE COCTOSHUS).

58 Ilnaienune u kpuctaum3anus. Pa3oBas qUarpaMMa COCTOSHUS.

59 Vpasuenue Kianeitpona-Kiaysuyca. Tpoiitnas Touka.

60 Kpurnueckas Touka. Kpurnueckas remeparypa. ®a3oBbie EpEX0bl BTOPOro posa.

61 Csobomansie KoieOanus. [[apMOHHYECKHUI OCIUILIATOP.

62 ®usnyeckuii MasTHHK.

63 KosebarenbHbIi KOHTYP.

64 CroxeHnue KoneOaHMI.

65 MexaHnUeCKHE 3aTyXaloMHe KOJeOaHHsl.

YMerTh:

1 OHpe,[[eJ'IHTL JAraria3oOHbI paCCTOHHHﬁ, BPEMCHHLIX HHTCPBAJIOB U MACC, XaPAKTCPHBIX I
PAa3JIMIHBIX PA3€JIOB €CTCCTBO3HAHUA.

2 Bocnons3oBaThess KnHEMaTHUECKUM OITHMCAHUEM MEXaHUYECKOTO JABHOXKCHHA.

3 HccnegoBathb HpHMOHHHeﬁHOC JABMKCHHEC TOYKHU.

4 HccnegoBathb KpHBOHHHCf/'IHOC JABMOKCHHEC TOYKHU.

5 HccnegoBathb NEepeMEIICHUC, ITYTh, CKOPOCTb U YCKOPCHUC TOYKU IIPU KpHBOHHHeﬁHOM

JABHIKCHUU.

HccnegoBathb HOPMAJIbHOC U TAHI'CHIIMAJIBHOC YCKOPCHUSA TOYKHU.

HccnegoBathb MOCTYNATCIIbHOC ABUIKCHUC TBCPAOT'O TCJIA.

~N o
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HccnenoBaTe BpallleHUE TBEPAOTO TEJIa BOKPYT HEMOIBUKHOM OCH.

Onpenensars yriaioByr CKOPOCTb U YIIIOBOE YCKOPEHHUE Tela.

HccnenoBaTh NOHATHE O MJIOCKOM JBUKEHUU TBEPAOTO TEA.

[IpumensaTs 3akoHs! ['amunes-HproToHa.

Hcnonws3oBath ypaBHEHUS TBUKECHUS.

Pacnio3naBate nHepIMaIbHbIE U HEMHEPIIUAIBHBIE CUCTEMBI OTCYETA.

Hcnons30BaTh NpuHIKIN OTHOCUTENIBHOCTH ["anuest.

Onpenenars Npupoay CHIL.

Ornpenensatb rpaHUIbl MPUMEHUMOCTH KJIACCHUECKOM MEXaHUKH MaTepHUAJIbHBIX YACTHII.
Hcnonb30BaTh NOHATHE O MEXaHUYECKON CUCTEME.

Ornpenenatb UMIYJIbC MaTEPUATHBHOM TOYKUA U MEXAaHUYECKON CUCTEMBI.

[IpuMeHsTh 3aKOH COXpaHEHUs UMITYJIbCa KaK (PyHIaMEHTAIbHBINA 3aKOH TIPUPOIBI.
Ornpenenars LEHTP MAacC MEXaHUYECKON CHCTEMBI.

[IpuMeHsTh TEOpEMY O JBUIKEHUU IIEHTPA MACC CUCTEMBI.

Ornpenensats paboTy U MOIIIHOCTb CHJIBI.

PaccunTtaTh KHHETHYECKYIO DHEPTUIO UTMIOTEHIIMAIbHYIO SHEPTHIO.

Pacno3naBath KOHCEpBAaTUBHBIC U HEKOHCEPBATUBHBIC CUJIBI.

[IpuMeHsITh 3aKOH COXpaHEHUS SHEPTHH.

Onpenensitb 0CEBOM MOMEHT MHEPIIUU TBEPJIOTO TEa.

PaccuntaTth MOMEHT CHITBI, MOMEHT UMITYJIbCA.

Hcnonb30BaTh OCHOBHOE YPaBHEHHE IMHAMUKHY BPallaTeIbHOTO ABUKEHHS TBEPJOTO TEJa.
[IpuMeHsTh 3aKOH COXpaHEHUS MOMEHTA UMITYJIbCA.

Pacno3naBath nTMHAMUYECKUE U CTATUCTUYECKHE 3aKOHOMEPHOCTH.

Pacno3naBate mapameTpsl COCTOSIHUS Ta3a.

Hcnonp30BaTh OMBITHBIE 3aKOHBI HCATBHOTO Ia3a.

[IpuMeHATh OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUU UCAIBHBIX I'a30B.
Hcnonp3oBarh 3ak0H MakcBeia 0 pacpeaesieHu MOJIEKYIT HEaIbHOTO Ta3a M0 CKOPOCTAM
Y SHEPTHUH TEIJIOBOTO JIBUKEHUSI.

PaccunTeiBath sBI€HMS IEPEHOCA B TEPMOIMHAMUYECKUX HEPAaBHOBECHBIX CUCTEMAX.
Tepmoannamuueckue GyHKIHUH.

Buytpennss sHeprusi, paboTa U KOJIMYECTBO TEIUIOTHI.

[IepBoe HayaI0 TEPMOIMHAMUKH.

PaGora mpu paznu4HbIXHU30IpOIIEeccaX.

Pa3bupats nporiecchl: annadaTuyecKuil, IOJTUTPOIHBINA, KPYTOBOM MPOLIECC, a TAKKE
oOpaTuMble 1 HEOOpaTUMbIE TEIIOBBIE MTPOLIECCHI.

Ornpenensats NPUBEACHHOE KOJUYECTBO TEILIOTHI.

Hcnonp30BaTh CTATUCTUUECKOE TOJIKOBAHUE SHTPOIHH.

Hcnonb3oBath hunocockuii CMBICT BTOPOTO Havajia TEPMOJAUHAMUKH.

Pazoupare Lukn Kapro, KITJI nukoia.

Hcnonp30Barh TEIIOBBIE IBUTATEIN U XOJIOIMIbHbIE MAIIUHbI, XOJIO0IUIbHUK, KOHIULUOHED,
TEIUIOBOW HACOC.

OnpenenuTh MOBEPXHOCTHOE HATSKEHUE, KAMMIIISIPHBIC SIBICHMUS.

BrisBUTH crienyromue sBICHUS: UCIApEHHE U KOHJIEHCAIMs, PABHOBECHE KUJKOCTH U
HACBIIIEHHOTO Tapa.

[Ipumensts nzotepmsl Ban-nep-Baanbca, KpuTHYECKOE COCTOSIHUE.

Paccunrtate (a3oByro quarpamMmy COCTOSHUSI.

[Ipumensrts ypaBHenue Knanelipona-Knaysuyca.

Ucnonw3oBars nouarus: TpoitHas Touka, Kputnueckast touka, Kputuueckast remneparypa,
(hazoBbIe Mepexopl BTOPOTO pojia.

Baanern:
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EnvHnnaMu u3MepeHui 1 CUCTEMaMHt €IMHULL.

JnamnazoHamu pacCTOSIHUN, BPEMEHHBIX HHTEPBAJIIOB U MACC, XapaKTEPHBIX I Pa3JIMYHBIX
pa3aenoB eCTECTBO3HAHUS.

KuneMaTtnyeckuM onMcaHUEM MEXaHWUYECKOTO JBUKEHHUS.

UccnenoBanueM npsiMOIMHENHOTO ABUKEHHUE TOUKH.

HccnenoBanmeM KpUBOJIMHENHOTO JBHKEHUE TOUKHU.

HccnenoBanuem nepemMenieHusi, yTH, CKOPOCTH U YCKOPEHHUS TOUKHU MTPU KPUBOJIMHENHOM
JBUKCHUU.

HccnenoBanneM HOpMaJIbHOTO Y TAHT€HIIMAJIBHOTO YCKOPEHUS TOUKH.

HccnenoBanmem noCTyInaTesbHOTO IBUKEHUS TBEPAOTO TENA.

HccnenoBanuem BpanieHusi TBEPAOTO TEIa BOKPYT HEMOABUKHOM OCH.

OrmpenenenreM yriioBoi CKOPOCTH U YTIIOBOTO YCKOPEHHS Tea.

[ToHsiTHEM O TIITIOCKOM JIBMKEHHUH TBEPAOTO TENA.

3akonamu ["anmunes-HproToHa.

[IpumeHeHremM ypaBHEHUS IBUKEHHUS.

Pacno3naBanremM MHEPLHAIBHBIX U HEMHEPUUAIBHBIX CUCTEM OTCUETA.

[IpuHunoM oTHOCUTENBHOCTH | anmutes.

OnpeneneHreM TpaHUIBI TPUMEHUMOCTH KJIACCHYECKON MEXaHUKW MaTepHUaIbHbIX YaCTHII.
IToHaTHEM O MEXAHUYECKOMN CHCTEME.

NMnynscoM MatepuanbHOW TOUKH U MEXaHUYECKON CUCTEMBI.

3aKOHOM COXpaHEHUs UMITYJIbca KaK (DyHaMEHTAIbHbIA 3aKOH MTPUPOJIBL.

Teopemoil 0 IBMXKEHUU LIEHTPA Macc CUCTEMBI.

[MousTussMu: paboTa U MOIIIHOCTD CHJIBI.

[loHATHAMYU: KHHETHYECKas YHEPTHUIO U MOTEHITHAIbHAS YHEPTHIO.

[lonATHAMYU: KOHCEpBATUBHBIE M HEKOHCEPBATUBHBIE CHLIBI.

3aKOHOM COXpaHEHUS DHEPTHH.

ITondatuemM oceBOil MOMEHT MHEPIIUU TBEPIOTO TENA.

Pacuerom MoOMeEHTa CHIIbI, MOMEHTA UMITYIIbCA.

OCHOBHBIM ypaBHEHHEM TWHAMHUKH BPALIATEIHHOTO IBIKEHHS TBEPIOTO TENA.

3aKOHOM COXpaHEHHSI MOMEHTa UMITYIIbCa.

[orATHAMYU: AMHAMUYECKHE U CTATHCTUYECKHE 3aKOHOMEPHOCTH.

PacriosnaBanmeM mapamMeTpoB COCTOSIHFS rasa.

OnBITHRIMA 3aKOHAMH HJIEATEHOTO Ta3a.

OCHOBHBIM ypaBHEHHEM MOJIEKYIISIPHO- KHHETHIECKOH TEOPUH MICANbHBIX T'a30B.

3akoHOoM MakcBera 0 pacrpe/elIeHuy MOJIEKYI HIeaThbHOTO Ta3a 10 CKOPOCTSIM U DHEPTHUH TEIIOBOTO
JIBUKCHUS.

SBieHreM mepeHoca B TEPMOJMHAMHYECKIX HEPABHOBECHBIX CHCTEMaX.

Tepmonunamuveckre GyHKIIAH.

Brytpennss sueprus, paboTa ¥ KOJIHYECTBO TEIIOTHI.

IIepBoe HavamO TEPMOIUHAMHUKH.

Pabora npu pa3nmm9HBIX U30MpoIIeccax.

[lorATHAMYU TIpOIIECCOB: aTabdaTUYECKU, TTOTUTPOITHBINA , KPYTOBOH TPOIIECC, & TAKKE O0paTUMBIC U
HeoOpaTHUMEbIE TEIIOBBIE TIPOIIECCHI.

[lorsATHEM TIPUBEIEHHOE KOJIMYECTBO TEILIOTHI.

CTaTUCTHYECKUM TOIKOBAHHUEM SHTPOITHH.

OuocopCKUM CMBICIIOM BTOPOTO Hayaja TEPMOTUHAMUKH.

Pacuerom Huxn Kapuo, KI1/] nukna.

Hcnonp3oBaHMEM TEIIOBBIX JIBUTATENEH W XOJOAWIHHBIMU MAIIMHAMH, XOJOAWIHHUK, KOHTUIHOHED,
TEIJIOBON HAcoC.

OrnpeneneHrueM MOBEPXHOCTHOE HATSHKEHUE, KAWIUISIPHBIE SIBJICHMUSL.

[NonaTnaMu: UClapeHue U KOHAECHCALHs], PABHOBECUE JKUIKOCTH M HACBIIIIECHHOTO I1apa.
[Ipumenenue nzorepmsl Ban-nep-Baanbca, KpuTUYECKOE COCTOSTHUE.

PacuetroMm (hazoBoit AuarpaMMbl COCTOSIHUSL.



49 TIpumenenuem ypaBHenus Knaneiipona-Kmnaysuyca.
50 Tlomstusmu: TpoiiHas Ttouka, Kpurtmueckas touka, Kputwueckas temmeparypa, ¢a3oBbie
IIepexo bl BTOPOTO poJa.

IloBbINIEHHBI
2 cemecTp
3HATD:

dusnyeckas cCucTeMa.

duznyecKkue BEITNINHBL

Cocrosinue PU3NIECKON CUCTEMBI.

Nneanuzanust puznueckoro 00bEKTa WU SBJICHUSI.

Urto nospa3zymeBaeTcs o1 MOHITHEM: pelieHrne GU3nYecKoi 3a1aum?

Oransl pemieHns GpU3nUecKrx 3aaad.

Ananu3 Qpu3nyeckon CyIHOCTH 3a/1a4uH.

Jlnama3oHbl pacCTOSIHUMA, BPEMEHHBIX HHTEPBAJIOB M MAacC, XapaKTEPHBIX JUIS Pa3THIHbIX

pa3aesioB eCTECTBO3SHAHMSL.

9 TlIpocTpaHCTBEHHO-BpEMEHHBIC OTHOIICHHSI.

10 ®wusudueckne Moaeau. KnHeMaTndeckoe ONMCaHHe MEXaHUISCKOTO JIBIKEHUSI.

11 TlpsmonuHelHOE BUXKEHUE TOUKH.

12 KpuBonmHelHOE ABIKEHIE TOUKH. [lepeMenienue, myTh, CKOPOCTh M YCKOPEHNE TOYKH TTPH
KPUBOJIMHEWHOM JIBHXKEHUU.

13 HopwmasibHOE ¥ TaHTCHIIMAIBHOE YCKOPEHUSI TOUKH.

14 TloctynaTenbHOE IBM)XKEHHE TBEPIOTO TEA.

15 Bpamienue TBepAOTO Teaa BOKPYr HEMOABMKHOM ocH. [ToHSATHE O TIIIOCKOM JIBMKCHUH
TBEP/OrO Tela.

16 TlonsTus HU3MIECKOTO M CTAITMOHAPHOTO TOJICH.

17 3amkHyTas, U30J1MpOBaHHAS CHCTEMA.

18 TlousATHE COCTOSIHMS B KJIACCUYECKON MEXaHHUKe.

19 Jlepopmanmu TBEpIOTO TEINIA.

20 VYpaBHEHUS BWKCHHS.

21 VuepuuanbHble U HEMHEPLHAIbHBIE CUCTEMbI OTCYETA.

22 TlpuHiumn oTHOCHTENILHOCTH [ amues.

23 T'paHuIIbl MPUMEHUMOCTH KJIACCHUECKON MEXaHUKH MaTepUAIbHBIX YaCTHII.

24 TlpaBuna CIOKEHUS CKOPOCTEH B KJIIACCUYECKOM MEXaHUKE.

25 I'maBHBIA MOMEHT HHEPITUH.

26 Ot yero 3aBUCUT MOMEHT UHEPLUHU OTHOPOAHBIX TeJl, UMEIOUINX MPABHIBHYIO
reoMeTpPHUECKyIo popMy.

27 OceBoif MOMEHT UHEPIIMH TBEPAOTO Tela.

28 Teopema lllTeiinepa: MOMEHT HHEPIIUH OTHOCHUTEIHLHO MPOU3BOJIBHOM OCH BpalleHUsI.

29 MOMEHT CHJIbI OTHOCHUTEIBHO HEMOIBUKHON TOYKH.

30 OcHOBHOE ypaBHEHHE TUHAMHUKHU BPAIlaTEIbHOTO JBMKEHUS TBEPIOTO Tena.

31 MoMeHT UMIyJbca TBEPAOTO TeNla W3aKOH COXPaHEHUs MOMEHTa UMITYJIbCa.

32 T'upockonuueckuit 3¢h¢pexT.

33 OObBsicHUTE MOHSATHE HEBECOMOCTD

34 Cunbl TpeHUS CKOJIbKEHHUSL.

35 Tlonsartue ynap. AOCONIOTHO yIpyruil yaap.

36 AOCONIIOTHO HEYNPYTHiA yaap.

37 TlpuHIUI TPUYUHHOCTH B KJIACCHYECKON MEXaHUKE.

38 Teopema 0 IBIKEHUU IIEHTPA MACC CUCTEMBI.
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39
40
41
42
43
44
45
46
47
48
49
50

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

67
68
69

70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

JIBuKEeHME Tena IepeEMEHHON MacChl.

PaboTa 1 MOITHOCTH CHIIBI.

KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CUJIBIL.

[lonHas MexaHuyecKasi 3HEPTUsI CHCTEMBI.

[loTeHumanpHas 3HEpPrys Tej1a Ha BBICOTE.

[loTeHumanpHas 3HEPIUst MPYKUHBIL.

CToNKHOBEHHE YACTHULL.

JlccunaTtuBHbBIE CUCTEMBI.

JluHamM1uecKkue U CTaTUCTUYECKUE 3aKOHOMEPHOCTH.
TepmoanHaMuueckas MKana TeMneparyp (3aBUCUMOCTH U3MEHEHUsI 00beMa U JTaBJICHMUS).
CpenHss KBapaTH4Has CKOPOCTh MOJIEKYJI HEAIbHOTO Ta3a.

CpGI[HfIfI KHMHCTHYCCKAasd SHEPrud noCTynaTCJIbHOI0 JABUIKCHUA O)IHOi/JI MOJICKYJIbI UACAJIbHOI'O

rasa.

MonexkyasspHO-KHHETUYECKUI CMBICIT TEMIIEPATYPHI.

BepostHocTs u paykTyanuu.

3akoHn MakcBea.

HaubGonee BeposTHAsE CKOPOCTh MOJIEKYJT HJI€aTBLHOTO Ta3a.
Cpennsisi CKOPOCTh MOJIEKYIBI Taza (cpeansist apudMeTHIecKas CKOPOCTh).
CxopocTH, XapaKTepU3YIOIIHUE COCTOSTHUE Ta3a.

bapomerpuueckas popmyia.

Cpennsist yimHA CBOOOTHOTO TIpOOETra MOJIEKYIT.

O dexTUBHBIN TUAMETP MOJIEKYIIbI.

OnbiT JIlammepra.

Omnbit [TepHa.

[Tepenoc >neprum- 3akoH dypre.

[Tepenoc maccel — 3akoH Duka.

Buyrpennee Tpenue — 3akoH HeroToHa.

Uucrno creneHeit cBOOOIbI IS HICATbHOTO Ta3a JKECTKUX MOJIEKYJI.
3akoH bosibiiMaHa 0 paBHOMEPHOM paclpeieIeHUH SHEPTUU 10 CTENEeHsIM CBOOOIbI (3aKOH
paBHOpACIIpEICICHHUS).

UTo siBiIsIETCS OJTHO3HAYHOUN (YHKITUEH COCTOSHUS CUCTEMBI?
Bo3MoskeH Jii BeUHbIN ABUTATENb IIEpBOIro pojaa’?

PaBHOBeCHBIE MTPOLIECCHI.

Mousipras Teroemkocts. Csizb MexayCuuc.
Koaddumuent Ilyaccona.

ITonuTponHsii mporiecce.

Kpyrogoii nporecc.

OO6paTumbie U HEOOpAaTUMBIE TEIIIOBBIE MPOIIECCHI.
W3meHeHue 3HTpOIUH.

Hepasencto Knasuyca sHTponiuu 3aMKHYTON CUCTEMBI.
M303HTpONIMIAHBIN TTpOIIECC.

H3MeHeHne SHTPOINNHU B IIPOLECCaX UACaIbHOTO Iasa.
Tepmuueckuit K03(GUIMEHT MOJIE3HOTO IEHCTBUS A1 KPYTOBOro Ipoliecca.
®opmyna bosbimana.

[IpuHIMIT BO3pacTaHUs SHTPOIIHH.

TpeTbe HaYaI0 TEPMOJUHAMUKH.

Teopema HepHcra.

YpaBHeHus bepnymum

Bsi3kocTh (BHYTpEHHEE TPEHUE).

JIBa pexrma TeueHust )KUIKOCTHU.

Mertoel onpenenenus Baskoctd. Meton Crokca.
Meroab! onpenenenus Bsazkoctu. Meron [lyaszeiis.



89 SIBreHus Ha TpaHMLIE )KUAKOCTH U TBEPIOTO Tela.

90 KanunnsipHble SIBICHHS.

91 Ileperpetslii map u neperpeTast KUAKOCTh (METacTaOMIbHbBIE COCTOSIHHSA).

92 VYpasuenue Knaneiipona-Knaysuyca. Uto siBiseTCst CI€ICTBHEM CUTYallUH, KOTAa 00beM
KuAKor (a3el MeHbIIe 00beMa TBep10i (a3bi?

93 ®dazoBble MIepexo sl BTOPOTO POJIa.

94 Kpurtnueckas Temmeparypa.

95 Amnanu3 quarpaMMbl COCTOSIHUS

YMmerh:

1 MW cnonb30BaTh €IUHUIEI H3MEPECHHS U CUCTEMBI €/IHHUIL.

OmnpenenaTs quana3oHbl PACCTOSHUN, BPEMEHHBIX HHTEPBAIIOB U MacC, XapaKTEPHBIX JUIS

Pa3IUYHBIX Pa3eiiOB €CTECTBO3HAHUS.

Bocrmonib3oBarbess KnHEMaTHIECKIM OMTMCAaHNEM MEXaHWYECKOTO JBMKCHUS.

HccnemoBaTh NpSIMOTMHEHHOE JIBHYKEHUE TOYKH.

HccnemoBaTh KpUBOJIMHEHHOE JBIDKEHUE TOUYKH.

HccnemoBaTh iepeMenieHne, myTh, CKOPOCTh U YCKOPEHUE TOYKH TPU KPUBOJIMHEHHOM

TIBUKCHUH.

HccnemoBaTs HOPMATEHOE W TAHTCHIIMATBHOE YCKOPEHUS TOYKH.

HcenemoBaTh oCTynmaTeIbHOE ABMKEHUE TBEPJIOTO TEIa.

HccnemoaTh BpaleHNe TBEPAOTO Tela BOKPYT HETIOIBHYKHON OCH.

10 OmpenensTh yriIOBYIO CKOPOCTh H YTIIOBOE YCKOPCHHE TeJa.

11 HccnemnoBaTh MOHSTHE O TUIOCKOM JBMYKEHHH TBEPAOTO TEa.

12 Tlpumensts 3akoHbl ["ammnes-HproToHA.

13 Hcnonb30BaTh ypaBHEHUS JBUKEHUS.

14 Pacno3HaBaTh HHEpIHAIbHBIC U HEMHEPIIUAIBHBIC CHCTEMBI OTCYETA.

15 Hcnonp30BaTh MPUHITUIT OTHOCUTEILHOCTH [ amuies.

16 OmnpenensiTe MPUPOY CHIL.

17 OnpenensaTh rpaHUIBl IPUMEHHUMOCTH KJIACCHYECKON MEXaHUKH MaTePHAIIbHBIX YaCTHII.

18 Hcnonb30BaTh MOHATHE O MEXaHUYECKOH CHCTEME.

19 OnpenensaTh UMITYJIbC MAaTEPUAITLHOW TOUYKU H MEXaHUYECKOW CUCTEMBI.

20 TIpuMeHsTH 3aKOH COXPAaHCHHS UMITYIIbCa KaK (yHIaMEHTAIbHBIN 3aKOH TPUPOJIBI.
OmnpenensaTh IMEHTP MacC MEXaHHUECKOW CUCTEMBI.

21 TlpuMeHsTH TeOpeMy O JIBMKEHHH [IEHTPA MAacC CHCTEMBI.

22 Omnpenensts pabOTY U MOLTHOCTb CHUJIBL.

23 PaccunTaTh KHHETHYECKYIO SHEPTHIO UITOTCHIIMATBLHYIO SHEPTHIO.

24 Pacno3HaBaTh KOHCEPBATUBHBIC U HCKOHCEPBATHBHBIE CHJIBI.

25 TIpuMEHSTh 3aKOH COXPAHCHUS YHEPTHH.

26 OmpenensiTe 0OCEBOM MOMEHT MHEPILIUU TBEPJIOTO Teja.

27 PaccuuTtaTh MOMEHT CHJIbI, MOMEHT UMITYJIbCA.

28 Vcnonb30BaTh OCHOBHOE ypaBHEHUE IMHAMUKH BpAIllaTEIbHOTO ABMKCHUS TBEPAOTO Tela.

29 TlpuMeHsTh 3aKOH COXpaHEHUS MOMEHTA UMITYJIbCA.

30 Pacmo3naBaTh TMHAMHYECKHE U CTATUCTUYECKHE 3aKOHOMEPHOCTH.

31 Pacmo3HaBath mapameTpsl COCTOSHUS Ta3a.

32 Vcnonb30BaTh OMBITHBIE 3aKOHBI HI€ATHHOTO Ta3a.

33 IlpuMeHsATh OCHOBHOE YpaBHEHHE MOJIEKYIIPHO-KUHETHUECKON T€OPUH UealTbHBIX Ta30B.

34 Vcnonbs30BaTh 3aKOH MakcBelia 0 pacripeaeIeHIH MOJIEKY HICATbHOTO Ta3a 0 CKOPOCTSM U
SHEPTUU TEIUIOBOTO JBUKCHHUS.

35 PaccuuThiBaTh SIBIICHUS NIEPEHOCA B TEPMOIMHAMUUECKUX HEPABHOBECHBIX CHCTEMAX.

36 TepmoanHamMHuecKue QYHKIHH.

37 BuyrpenHsis sHeprus, paboTa U KOJIMYECTBO TEIUIOTHI.
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38 IlepBoe HayaIO TEPMOANHAMHKH.

39 Pabota npu pa3IMYHBIXH30MPOIIECCAX.

40 Pa30upath nporiecchl: aanadaTHuecKui, TOIUTPOITHBIN, KPYTOBOM MPOIIECC, a TAKXKe
oOpatumble 1 HEOOPAaTUMBIE TEILIIOBBIE TTPOIIECCHI.

41 Omnpenenarb NpUBEACHHOE KOJNYECTBO TEIIOTHI.

42 Vcrosib30BaTh CTATHCTUYECKOE TOJKOBAHUE SHTPOITUH.

43 Hcnonb3oBaTh GUIOCO(PCKHUNA CMBICI BTOPOTO Hadalla TEPMOTMHAMUKH.

44 Pazdupare ukn Kapro, KIT/] muka.

45 Vcnonp30BaTh TEIUIOBBIE ABUTATENH U XOJIO0JWIbHBIE MAILIMHBI, XOJI0JMIbHUK, KOHAUIIMOHED,
TEIJIOBOM HAcoC.

46 OrmpenenuTh MOBEPXHOCTHOE HATSHKEHUE, KAMMIUISIPHBIC SIBIICHHUS.

47 BbISBUTH ClIEYIOLUE SIBJICHUS: UCTIAPEHUE U KOHAECHCALINS, PABHOBECHUE KUAKOCTU U
HaCBIILIEHHOTO Tapa.

48 Tlpumensats n3oTepMbl Ban-nep-Baanbsca, KpuTHuueckoe COCTOSTHUE.

49 Paccunrath (a30BYIO IUArPAMMY COCTOSTHHUSI.

50 TIpumensts ypaBHeHue Kianelipona-Knaysuyca.

51 Hcnonw3oBath nmoustus: TpoitHas Touka, Kputnueckas touka, Kpurnueckast remmneparypa,
(hazoBbIe Mepexo bl BTOPOTO poja.

Baanern:

1 /Imanma3oHaM¥ pPACCTOSHHMA, BPEMEHHBIX WHTEPBAJIOB W MAaCC, XapaKTEPHBIX ISl PAa3TMIHBIX
pa3elioB eCTECTBO3HAHMSL.

2 KuHeMaTHUYECKMM OMHCAHUEM MEXaHWYECKOTO JIBHKCHHSL.

3 HccnemoBanuem npsiMOJIMHEWHOTO JTBHYKEHUE TOYKH.

4 HccnenoBaHuEM KPUBOJWHEHHOTO ABUKEHUE TOUKH.

5 MHccrienoBanuem nepeMerieHus, myTu, CKOPOCTH U YCKOPEHUS TOUYKH MTPH KPUBOJIHMHEHHOM

JIBYDKCHUU.

HccnenoBanreM HOPMAJILHOTO ¥ TAHT€HITUAIBHOTO YCKOPEHUS TOYKH.

HccnenoBanueM MocTynaTelIbHOTO JIBHXKEHUS TBEPIOTO TEa.

HccnenoBanuem BpaieHus TBEPIOTO TeJIa BOKPYT HETIOABHYKHOM OCH.

OmnpeneneHreM yriloBOH CKOPOCTH U YIIIOBOTO YCKOPEHUS Tea.

10 IMoHsiTHEM O IIOCKOM JIBUKCHUU TBEPJIOTO TEJa.

11 3akonamu 'anunes-HproToHA.

12 TlpumeHeHHnEM ypaBHEHHsI IBHKCHUSI.

13 Pacno3HaBaHWEM MHEPUUAIBHBIX H HEMHEPIIHATBHBIX CHCTEM OTCUETA.

14 Tlpuniunom oTHocuTenbHOCTH [ amuiies.

15 OmpeneneHrieM TrpaHULIBI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKU MaTepUaIbHBIX YACTHII.

16 TloHsiTHEM O MEXaHUYECKON CHCTEME.

17 WmnyibcoMm MaTepuaibHON TOUYKA U MEXaHUYECKOH CHCTEMBI.

18 3akoHOM coXpaHEHUs UMIYJIbca Kak (yHIaMeHTaIbHBIA 3aKOH MPUPO/IBL.

19 Teopemoii 0 ABMKEHUU IIEHTPA MAcC CUCTEMBI.

20 TlonsTusMu: paboTa ¥ MOLUTHOCTb CHJIBI.

21 TIoHATUAMU:KUHETUYECKAS! DHEPTHIO U MOTEHIHAIbHAS YHEPTHIO.

22 TloHATUSAMU: KOHCEPBATUBHBIEC K HEKOHCEPBATHUBHBIE CHIIBI.

23 3aKOHOM COXPAaHEHUS SHEPTHH.

24 TloHaTHEM OCEeBOIl MOMEHT HHEPIIMHU TBEPOTO Tea.

25 PacueToM MOMEHTa CHUJIbI, MOMEHTA UMITYJIbCA.

26 OCHOBHBIM YpaBHEHHEM TUHAMHUKHU BPAIATEIHHOTO JABMKEHHUS TBEPIOTO TENa.

27 3aKoHOM COXpaHEHHUS MOMEHTAa HMITYJIbCA.

28 TloHATUSAMHU: TUHAMHYECKHUE U CTATUCTUYECKHE 3aKOHOMEPHOCTH.

29 Pacmo3HaBaHHeM THapaMeTPOB COCTOSIHUS Ta3a.



30 OnbITHBIMU 3aKOHAMH HJICAIBHOTO Ta3a.

31 OCHOBHBIM ypaBHEHHEM MOJIEKYISIPHO- KHHETHUECKON TEOPUU MICAIbHBIX ra30B.

32 3axoHoM MakcBela o pacipeelIeHUH MOJIEKYI HAEaTbHOTO Ta3a 0 CKOPOCTSAM M SHEPTUn
TEIUIOBOTO JIBU)KEHUS.

33 SIBneHueM nepeHoca B TEPMOAMHAMUYECKAX HEPABHOBECHBIX CHCTEMAX.

34 TepmoanHamMHUeCKue QYHKIHH.

35 BHyrpeHHss sHeprus, padoTa u KOJIWYECTBO TEILUIOTHI.

36 IlepBoe HaYaIO TEPMOANHAMHKH.

37 Pabora npu pa3iaHyHBIX W30TpOIIECcCcax.

38 TloHATHSAMH TIPOIECCOB: aarabaTUICCKHA, TOJMTPOITHBIN , KPYTOBOH MpoIIece, a TAKKe
oOpatumble 1 HEOOPAaTUMBIE TETIIOBBIEC TTPOIIECCHI.

39 TloHsTHEM TIPHUBEIEHHOE KOJTMYECTBO TEIIOTHI.

40 CTaTUCTHYECKUM TOJIKOBAHHUEM SHTPOITHH.

41 ®unococKUM CMBICIOM BTOPOTO Hayalla TEPMOJIUHAMUKH.

42 Pacuerom Ilumxn Kapuo, KITJ] mukoa.

43 Vcrnosib30BaHMEM TEIUIOBBIX JIBUTATENEH M XOJOMIFHBIMU MATMHAMH, XOJIOJMIIbHUK,
KOHJIUIIMOHEP, TETLUIOBOM HACOC.

44 OmnpeneneHueM NOBEPXHOCTHOE HATSHKEHUE, KAWIIISIPHbBIE SIBJICHMUSL.

45 TloHsATUAMM: HCTIAPEHHUE U KOHACHCAIUs, PABHOBECHUE JKUJIKOCTH U HACBILIEHHOTO Mapa.

46 TIpumenenue m3otepMbl BaH-nep-Baanbca, KpuTnieckoe coOCTOsSHHE.

47 Pacuerom (a30BOii TuarpaMmbl COCTOSTHUSI.

48 TlpumenenueM ypaBHeHUs Knaneipona-Kiaysuyca.

49 Tlonstusmu: TpoitHas Touka, Kputnueckas Touka, Kputudeckas remreparypa, ¢pa3oBble
IIEpPEeX01bl BTOPOTO poJa.

1. Kpurepuu oueHUBaHUS KOMIIETEHIIHI.

OrneHka «OTJIIMYHOY BBICTABIISICTCS CTYACHTY, €CIIH OH
3HaeT: OCHOBHbIE (U3MYECKHE 3aKOHbl M TMPUHIUIBI, KOTOpPHIE JIeKAT B OCHOBE pPa3IMYHBIX
TEXHOJIOTUYECKUX IMPOLECCOB, MPUHIMMNAX ACHCTBUS Pa3IMYHbIX allapaToB, MAUIUH U MPUOOPOB;
(bU3MYECKYIO CYIIHOCTh Pa3HOOOPA3HBIX MPUPOIHBIX IPOLIECCOB U SBICHUII;
yMeeT: aHaJIu3UpoBaTh U (OPMYIUPOBATH OCHOBHBIE (PU3UUECKHE 3aKOHBI U MPHUHIIMIIBI IPU aHAIIU3e
MPUPOJHBIX M TEXHUYECKUX IMIPOLIECCOB M SIBJICHHM, BO3HUKAOIIUX B Npo(decCHOHAIbHO N
JEeSITeNbHOCTH; MPHU pa3padOTKe HOBBIX TEXHOJOTHYECKUX MPOIECCOB, MPOU3BOJACTBEHHBIX MAIIUH U
KOMILJIEKCOB C IPUMEHEHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHIA;
BJIaJleeT. HABbIKAMU HATYPHBIX JKCIEPUMEHTOB C MOCIEAyrolell 00paboTKON HX pe3ylbTaToB,
METO/IaMU MaTeMaTHYeCKOro, KOMIBIOTEPHOTO M (PU3MUECKOT0 MOJACIUPOBAHUS, METOAAMH PEIICHUS
TEXHMYECKUX 3a]ad, pacuera IMPOU3BOJICTBEHHBIX MPOILECCOB M KOHCTPYMPOBAHUS COOPYKECHHIA,
MalIiH U TEXHOJIOTUYECKOTO 000pyI0BaHUSI.

OrneHKa «XOpOIIOY» BBICTABISIETCS CTYACHTY, €Clid B 6a30BOM M YaCTUYHO B MOBBIIIEHHOM YPOBHE
OH:

3HAET: OCHOBHBIE (PU3MYECKHE 3aKOHbI M MPHHIMUIIBI, KOTOpBIE JIEKAaT B OCHOBE Pa3IUYHBIX
TEXHOJIOTHYECKHUX IMPOIIECCOB, MPHUHIIMIBI ASHCTBHUS Pa3IMYHBIX allllapaToB, MAllUH U MPUOOPOB;
(buU3MYECKYIO CYITHOCTh Pa3HOOOPAa3HBIX MPHUPOJHBIX MPOILIECCOB M SBJICHHIA, MPOIECCHl B3aUMHOTO
MpeoOpa30BaHUsI ANEKTPUUECKON U MEXaHUYECKOM SHEPTUH;

yMeeT aHAIM3UPOBaTh U (POPMYIHPOBATH OCHOBHBIE (DM3MUECKHE 3aKOHBI U MPUHIIUIBI, KOTOPBIE
JeXaT B OCHOBE pPAa3IMYHBIX TEXHOJOTMYECKUX TMPOLECCOB, MNPUHLMMBI JEHCTBUS Pa3IUUYHBIX
anmnapaToB, MAIlIMH ¥ TPUOOPOB; (PU3NYECKYIO CYITHOCTH Pa3sHOOOPA3HBIX MPUPOTHBIX MPOIECCOB U
SIBIICHUI; TIPOIIECCHI B3aMMHOTO TIPe0Opa3oBaHusl YMEKTPHUECKON U MEXaHNYECKON YHEPTHH;



BIIQJICET; HABBIKAMH HATYPHBIX JKCIEPHUMEHTOB C TOCIEAYIOHei 00pabOTKON HX pe3yabTaToB,
METO/JaMH MaTEeMaTHYECKOT0, KOMITBIOTEPHOTO M (PU3MYECKOr0 MOJACTUPOBAHUS, METOJAMH PEIICHUS
TEXHUYECKUX 3a7ay, pacyera NPOHU3BOJICTBEHHBIX IPOLUECCOB M KOHCTPYMPOBAHHUS COOPYKEHUI,
MAIIUH U TEXHOJOTUYECKOTO 000y I0BaHUS.

OrneHka «yI0BIECTBOPUTEIHHO» BBICTABIISIETCS CTYICHTY, €CJIM YaCTUYHO B 0230BOM OH:

3HA€T HEKOTOPbIE METOJIbl aHaJW3a M MOJEIUPOBAHUS, TEOPETUUECKOTO M SKCIEPUMEHTAIBLHOIO
HCCIIeIOBAHUS, PU3UICCKYIO CYITHOCTh PA3HOOOPA3HBIX MPUPOIHBIX IMPOIIECCOB U SIBIICHUI;

yMEeT 4YacTHMYHO  aHaJIW3UpoBaTh ¥ (OPMyIMpPOBaTh  METOJBI  TEOPETHYECKOTO U
IKCIEPUMEHTAILHOTO HCCIICIOBaHNUS, (PU3HUECKYIO CYITHOCTh PA3HOOOPA3HBIX MPUPOTHBIX MPOIIECCOB
U SIBJICHUM;

OrneHka «HEYTOBJICTBOPUTEIHLHO» BBICTABISCTCS CTYICHTY, €ClIM B 0a30BOM YPOBHE OH HMEET
MMOBEPXHOCTHBIE HEMOJIHBIC 3HAHUS OCHOBHBIX (PM3MUYECKHX 3aKOHOB M MPHUHIIAIIOB, KOTOPHIE JIEXkKAT B
OCHOBE Pa3JIMYHBIX TEXHOJIOTHYECKUX MPOIIECCOB.

2. OnucaHue MKAaJbI OICHUBAHUSA

[Ipomexyrounass arrectariss B (Qopme dSK3aMeHa TPeayCMaTpPUBACT TPOBEACHUE
00s13aTeIFHOM PK3aMEHAITMOHHON TIpotienyphl U onieHuBaeTcs 40 6amamu u3 100. MuHManpHOE
KOJIMYECTBO Oa/yioB, HEOOXOoauMoe [uIsi JOMycka K DJK3aMeHy, coctaBmsier 33 Oannia.
HOJ’IO)KI/ITeJ'II)HI)II\/'I OTBECT CTYJIeHTa Ha DK3aMCHC OIICHUBACTCSA peﬁTHHFOBLIMH 6aJ'IJ'IaMI/I B
muanazone ot 20 mo 40 (20<S,;<40), omenka MmeHbmie 20 OamIoOB  CUWTAETCS
HEY/IOBJIETBOPUTEIBHOM.

[IIxayia cOOTBETCTBHS PEUTUHTOBOTO Oajia 3K3aMeHa 5-0a/uIbHON cucTeMe

PeliTHHTOBBII 0aJ1J1 MO JUCIUILINHE O1neHka no 5-0a/JJILHOH cucTemMe
35-40 OTan4HO
28-34 Xopomio
2027 Y 1OBIETBOPHUTEIHHO

1. Mertoauyeckne MaTepuaibl, OIpeessiiONMe TPOUETyPhl OleHUBAHUS 3HAHMIA, yYMEHWI,
HABBIKOB U (MJIM) ONBITA JIeATeJIHbHOCTH, XaPAKTEPU3YIOIIUX 3TANbI (JPOPMUPOBAHUS KOMITETEHIIHI

[Ipoueaypa nmpoBeieHUs K3aMeHa OCYILIECTBISIETCA B cOOTBETCTBUM C [lonokeHnem o mpoBeaeHrH
TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEXYTOUHON aTTecTally OO0ydJaroluxcsi o oOpa3oBaTeIbHbIM
nporpammam Beiciiero odpaszosanusi B CKOVY — nmporpamMam OakanaBpuara, IporpaMmMam CIICIUAIUTETa,
MporpamMMam MarucTparyphbl.

B sKk3ameHalmoHHbIN OUJIeT BKIIIOYAIOTCS [Ba TEOPETHUECKUX 3afaHus (0a30BbI U MOBBIIICHHBIH
YPOBEHb) U JIBA MPAKTUUECKUX 33/1aHKs (0a30BOTO M MOBBIIIEHHOTO YPOBHEH).

Jli1s moAroToBKH 1o Ouietry otBoauTcs oT 30 MunyT 10 60 MUHYT.

[Ipy TOATOTOBKE K OTBETYy CTYIEHTY TMPEIOCTABISACTCS TMPaBO TIOJB30BAaHMS CHPABOYHBIMU
MaTepuaiaMi, KaIbKYJISITOPOM.

[Tpu mpoBepke MPaKTUIECKOT0 3a/IaHMSI, OLCHUBAIOTCSL:

-METO/I pEIICHUS 3aaHHs;

-[IOIXOT;

-TOYHOCTh PACUETOB;

-TI0CTIEI0BATEIHHOCTh U PAIMOHATBHOCTD BBITIOJTHEHUSI.

3 cemecTp

ba3oBblii ypoBeHb
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3HATDL:

3aK0OH COXpaHEHUs IECKTPUUYECKOTO 3apsia.

3akon Kymnona.

DIEeKTPOCTATUYECKOE TIOJIE.

.Teopema I"aycca jist 2I€KTPOCTAaTUYECKOTO MOJIA B BAKyyMeE.
[Ipumenenne Teopemsl ['aycca it pacyeTa JIEKTPOCTATUUECKHUX MTOJICH.
[ToTeHuman 3J1eKTpOCTaTUYECKOTO TMOJISL.
DIEeKTPOCTATUYECKOE T0JIe BHYTPU U BHE NMPOBOIHUKA.
DNEeKTPOEMKOCTh YEIMHEHHOTO MPOBOIHHUKA.
DNEeKTPOEMKOCTh CUCTeMBbI TPOBOIHUKOB. KoHmeHncarop.
DNEeKTPUYECKUN TUTIONb.

[Tonsipuzanust TUAIEKTPUKOB.

DNEeKTPOCTATUYECKOE TIOJIE B JUICKTPUKE.

OcoOble TUAIEKTPUKH.

DIIEKTPUYECKHI TOK, CHJIA U TUNIOTHOCThH TOKA.

Crpoenue cuibl. DJIC u HanpsHKEHUE.

3akoH Oma.

PaboTa u momHOCTS TOKA. 3akoH J[xoyms-JIenma.

3akoH OMa Jij1s1 HEOTHOPOIHOTO YYacTKa IEMH.
Kitaccuueckast Teopust 31€KTPOPOBOANMOCTH METAJLIOB.
DJIEKTPUYECKUI TOK B AUAICKTPUKAX.

OTHOCHUTENBHOCTH B3aUMOICUCTBUS 3aPSAI0B.
MarnuTHas cuna. MarHuTHOE 10JIe TOYEYHOTO 3apsija.
MaruuTHO€ 1oJie MPOBOIHKMKA ¢ TOKOM. 3akoH buo-Caapa-Jlamiaca.
MarsuTHO€E noJie IpsIMOro TOKa.

MarsuTHO€ noJie KpyroBoro Tokxa.

[ToTok ¥ HUPKYJIALMS BEKTOPA MArHUTHOW WHTyKIUU.
MarsuTHO€ 1oJie COJIEHOUA.

JIBU>KEHME 3apsyKEHHBIX YAaCTULl B MATHUTHOM TIOJIE.
Dddext Xomna.

B3anmopeiictBre napamiesbHbIX TOKOB. 3aKOH AMIiepa.
KoHTyp ¢ TOKOM B MAarHUTHOM IIOJIE.

Hamarunuennocts BemectBa. HanpsskeHHOCTh MAarHUTHOTO TOJIS.
[TapamarHeTuku, TMaMarHeTUKH.

deppoMarHeTuKH.

SIBneHue ANEeKTPOMArHUTHOM UHAYKIIUH.

BuxpeBoe anektpuueckoe mnosie.

Toku dyko.

Camounaykuusa. MHIyKTUBHOCTb KOHTYpA.

Toxu nipu pa3mbIKaHUU U 3aMblkaHuU RL-nienu.
B3anmuas ungyKums.

Tpanchopmaropsr.

DHeprusi MarHuTHOTO TOJIA.

Tok cmenieHus.

[Tepexoanbie npoueccekl B RC - nenw.

YpaBHenus Maxkcsemia.

[Ipy>xMHHBINA TApMOHUYECKUI OCLUIUIATOP.

dus3nyeckuil MassTHUK. MaTeMaTu4eCKuidi MasiTHUK.
Hesaryxaromue 3eKTpoMarHuTHbIE KOJICOaHMsI.



49 JIoOpOoTHOCTH KOJIEOATEIILHOM CHCTEMBI.

50 MexaHW4YeCKHE 3aTyXamIue KoaeoaHusl.

51 OcHOBHBIE 3aKOHBI ONTHKH.

52 TlomHOE OTpakCHHE.

53 Toukue MUH3BL

54 V300pakeHHE IPEIMETOB C MMOMOIIBIO JTHH3.

55 Abeppanuy ONTUYECKUX CHCTEM.

56 OcHoBHbIE (POTOMETPHUYECKUE BETUIUHBI U TUHHUIIBI HX U3MEPCHUSI.
57 DneMeHThI 3JIEKTPOHHON ONTUKH.

58 PasButHe npeacTaBieHUI O IPUPOJIE CBETA.

59 KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOJIH.

60 HarepdepeHnns cBera.

61 Meroabl HaOMIOACHMS HHTEPQEPEHIINN CBETA.

62 WnTepdepeHius cBeTa Ipu OTPAKEHUN OT TOHKUX TUICHOK.

63 IIpumenenune nHTEpHEPEHINH CBETA.

64 Tpunnun [roiirenca - @penens.

65 3oHbBI OpeHers.

66 IpsiMonMHEHHOE pacpOoCTpaHEHUE CBETA.

67 Hudpaxius Openens Ha KPYTrJIoM OTBEPCTHHU U JIUCKE.

68 Judpakus Opayrrodepa Ha OTHOM MICITH.

69 [dudpakmumonnas pemerka. [[pocTpaHCTBeHHAs pelIeTKa.

70 Paccestaue cBeta. Judpaxiys Ha IPOCTPAaHCTBEHHOH pelIeTKe.
71 Pa3pemarorasi CiocOOHOCTh ONTHYECKUX MPUOOPOB.

72 Tlounstue o rosorpaduu.

73 EcTecTBEeHHBIN U TOJAPU30BAHHBIN CBET.

74 Tlonspu3anus cBeTa MPH OTPAKECHUH U TIPEIIOMIICHHH Ha TPAHUIIC BYX THIJICKTPUKOB.
75 Tlonspu3arus Mpu ABOWHOM JTydeNPEIOMIICHUH.

76 Tlonstpu3armoHHBIC MPU3MBI U TIOJISIPOUIBL.

YMmerh:

[TpumensTh 3akoH KysoHa, MOHATHE 3JIEKTPOCTATUIECKOE TTOJIE.

Hcnonp30BaTh MPUHIIMIT CYNEPIIO3UIMH IEKTPOCTATUICCKUX MOJICH.
Hcnonw3oBatk TeopeMy ["aycca i1 3J€KTPOCTaTHUECKOTO T0JISl B BAKyyMe.
Hcnonp30Bath MUPKYISIMIO BEKTOPA HANPSHKECHHOCTH 3JICKTPOCTATHIECKOTO TOJIS.
Hcnonb30Barh MOHITHE TOTSHIIMAT AJIEKTPOCTATUYECKOTO TIOJIS.
Pacrnio3HaBaThTUIIBI TUAJICKTPUKOB, HUXIIOJISPU3AIUIO,HAMPSHKEHHOCTh TOJIST B JHMAJICKTPHKE.
DNEeKTPUUECKOE CMEIleHHUE.

7  IIpumensats Teopemy ['aycca s 37I€KTPOCTATHUECKOTO TOJISl B TUDJICKTPUKE.

8 BpIOuparh THI KOHACHCATOPA ISl COCTABICHHSI AIEKTPOCXEMBI.

9  OmpenensiTh SHEPTHIO ATEKTPOCTATUYECKOTO TIOJISI, 3apsHKCHHOTO MPOBOJIHUKA U 3aPSHKEHHOTO
KOHJICHCATOPA.

10 Hcnonp3oBaTbKiaccuueckyro TEOPHIO IEKTPOIIPOBOTHOCTH METAIJIOB.

11 OmnpenensiTe AMEKTPUIECKUIA TOK, CHIIY U IJIOTHOCTH TOKA.

12 Hcnonp3oBaTh MOHATHUS -3JEKTPOABIKYILAS CUJIa U HAIPSDKEHUE.

13 Paccuutath CONpOTUBIICHHUE TPOBOIHUKOB.

14 W cnons3oBaTh 3akoH OMa 11 HEOJTHOPOAHOTO y4acTKa IIEeTIH.

15 TlIpumensts npaBuina Kupxroda mis pa3BeTBIeHHBIX 1ieneid. MOIHOCTh TOKa.

16 W cnonn3oBath 3akoH [[xoyns-Jlenua.

17 Wcnonp3oBaHHE TEPMOIIEKTPOHHON IMUCCHHU.

18 PaccuuTath IEKTPUUECKUI TOK B ra3ax,MpoIiecChl HOHU3AUU U PEeKOMOMHAIINH.
19 Hcnonp30BaTh SAEKTPOMPOBOJHOCT CIA00MOHU3UPOBAHHBIX Ta30B.
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20 Ompenensats cury JlopeHna u cury AMiiepa.

21 TIpumensts 3akoH buo-Capapa-Jlamnaca.

22 OmpenensiTh BAXPEBON XapaKTep MarHUTHOTO TOJIs, MAarHUTHBII MOMEHT.

23 UHupkynauus BEKTOpa MAarHUTHOM WHAYKIMH B BAKyyMe, MArHUTHOE TOJIE COJICHOU/IA.

24 OmpenensiTh MOTOKH 3apsDKEHHBIX YAaCTHUI] B MArHUTHOM TIOJI€. YCKOPHTEIH M aHAJIU3aTOPHI
3apsKEHHBIX YacTHIL.

25 Ipumensats DpdexT Xomna. BzanmoneiictBre napayieabHbIX TOKOB.

26 PaccuuTaTh OTOK BEKTOPA MAarHUTHON WHTKIIHH.

27 Tlpmensars TeopeMy ["aycca ais mosst BEKTOpa MarHUTHOW WHIYKITHH.

28 Vcnonbs3oBaHUE SBJICHUS MICKTPOMArHUTHOW WHIYKIIUH.

29 IIpumensts 3akon Papayes.

30 OmpenensiTs BpallleHWE paMK{ B MArHUTHOM TioJie. MTHAYKTHBHOCTH KOHTYpa. CaMOWHIYKITHSL.
31 Ompenenste Tokn OyKO, TOKH MIPH Pa3MbIKAaHUH U 3aMBIKaHUH AJIEKTPHUECKON TICTIH.

32 OmpenensiTh B3aUMHYIO HHTYKIIHS.

33 OmpenensiTs SHEPTUI0 MATHUTHOTO TTOJIS.

34 BuxpeBoe 3eKTprUecKoe moJie. TOK CMeIeHusl.

35 Cucrema ypaBHeHuii MakcBeiuta B MHTErpainbHOW U auddepenimanshoin popme CKOpOCTh
pacrpocTpaHeHHsI AIEKTPOMarHUTHBIX BO3MYIICHUH.

36 HuHBapWaHTHOCTH ypaBHEHUH MakcBeia OTHOCUTENLHO mpeoOpa3oBanmii JlopeHIa.

37 PenstuBucTCKOE TpeoOpazoBaHUE TOJEH, 3apsiioB U TOKOB. OTHOCHUTEIHHOCTh MarHUTHBIX U
AIEKTPUYECKUX TOJIEH.

38 Hcnoas30BaTh 3JCKTPOHHYIO TECOPHIO IUCIIEPCHH CBETA.

39 Tlornomenwue (abcopOitus) ceera. Paccesaue ceera. Mznydenne Bapmiioa — UepeHKoBa.

40 TapMOHHMYECKHI OCHHIIIATOP.

41 Ouznyeckuii MasTHUK.

42 KoieGaTenbHBIN KOHTYD.

43 CrnoxeHue KoJIeOaHHH.

44 MexaHWYECKHE 3aTyXalolIne KoJIeOaHusI.

45 MHccnenoBaTh SIBJICHHE TIOJTHOTO OTPAKEHUS.

46 Hcnonb30BaTh 3aKOHBI MPSMOJIMHEIHOTO PacpOCTPaHEHHsI CBETA.

47 Omnpenensartb OTHOCUTENbHbBIE TIOKAa3aTeN IPEIOMIICHUS

Biaanern:

1. 3akonom Kynona, HOHATHEM 3JIEKTPOCTATUYECKOE TOJIE.

2. IlpuHIMIIOM CYNEpPIIO3UIMHU IEKTPOCTATHUECKHUX MOJICH.

3. Teopemoii ["aycca u1st 37€KTPOCTaTUYECKOTO TIOJISI B BAKYYME.

4. llupkynsuueil BEKTopa HANPsHKEHHOCTH 3JIEKTPOCTATHYECKOTO OIS,

5. TlonsrreM: HOTEHIUAI 3JIEKTPOCTATHUECKOTO OIS,

6. Tumamu JUANEKTPUKOB, WX MOJSAPU3AIMS, HANPSDKEHHOCTh TOJSA B JAMAJICKTPHUKE.
DNEeKTPUUECKOe CMEIlEHHE.

7. TlpumensaTs Teopemy ['aycca aist 371€KTpOCTATHUECKOTO MOJIS B TUDIIEKTPUKE.

Tunamu KoHIEHCAaTOpA [T COCTABJICHUS DJIEKTPUIECKON CXEMBI.

9. OmpeneneHueM SHEPrUM  AIEKTPOCTATUYECKOTO TOJIs, 3apsHDKEHHOrO  MPOBOJHUKA U
3apsHDKEHHOTO KOHJIEHCAaTopa.

10. Knaccuueckoil Teopueil 31eKTpOoIpoBOTHOCTH METALIOB.

11. MMousTusiMu: 3TEKTPUUECKUHN TOK, CHJIA U IUIOTHOCTH TOKA.

12. TousTusiMu: 3IEKTPOJIBUKYILAS CHIIA M HALIPSDHKEHHUE.

13. IMousiTueM COMPOTHBIIEHUE TPOBOJIHUKOB.

14. 3akonom Oma Ui HEOJJHOPOJAHOTO yJacTKa LEIH.

15. IIpaBunamu Kupxroda u1st pa3BeTBiIeHHBIX Lenei. MOMHOCTh TOKa.

©
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3akonom Jlxoynsi-Jlenna.

[TonsTHEM TEPMODJIEKTPOHHOU SMUCCHH.

PacueTom »351eKTpUUYecKoro ToKa B ra3ax, MpOLeCcChl HOHU3AIMH U pEKOMOMHALINY.
Hcnosb30BaHUEM IIEKTPOIPOBOIHOCTH €1a00 MOHU3UPOBAHHBIX a30B.

Omnpenenenuem cuiibl JlopeHna u cuiisl Amrepa.

3akonom buo-Casapa-Jlamnaca.

Buxpesoli xapakTep MarHUTHOTO I10JIsI, MATHUTHBI MOMEHT.

Hupkynsuus BEKTopa MarHUTHON MHAYKIIMU B BaKyyM€, MArHUTHOE I0JIE€ COJIEHOU/IA.
OnpeneneHrneM MOTOKOM 3apsKEHHBIX YaCTULl B MATHUTHOM I0JI€. Y CKOPUTENH U
aHaAJIN3aTOPbI 3aPSLKEHHBIX YaCTHULL.

[Tpumenennem Dddexra Xomna. B3anmoaelcTBre mapamieIbHBIX TOKOB.

PacueroM notoka BeKTOpa MarHUTHON MHAYKIUH.

Teopemoti ['aycca it ot BEKTOpa MarHUTHOM MHTYKIIHH.

Hcnonb3oBaHuEM ABIECHUN SJIEKTPOMArHUTHON MHIYKIIHH.

3axoHoM Dapajes.

[IpaBunamu BpamieHust paMKu B MarHuTHOM 1osie. THaykTuBHOCTh KOHTYpa. CaMOMHAYKIIHS.
OmnpenenenneM TokoB MyKo, TOKK MPHU pa3MbIKaHUH U 3aMbIKaHUU AJIEKTPUUYECKON LEIH.
OnpeneneHreM B3aMMHOW UHIYKIUSA.

OnpenenenrneM SHEPrUU MarHUTHOTO TMOJIS.

BuxpeBbIM anekTprudeckuM 1mosnem. ToOK CMeleHus.

Cucremoil ypaBHeHult MakcBena B uHTerpaibHoil u nuddepennuansuoit popme CrkopocTthb
pacnpocTpaHeHus SEKTPOMArHUTHBIX BO3MYILIEHUH.

NHBapraHTHOCTHIO ypaBHEHH MakcBesia OTHOCUTENBHO npeobpazoBanmii JIopeHiia.
PenstuBucTckuM npeoOpa3oBaHUeM MOJIEH, 3aps0B U TOKOB. OTHOCUTEIbHOCTh MarHUTHBIX U
AIEKTPUYECKUX TTOJIEH.

DJIEKTPOHHOW T€OPUEH TUCIIEPCUM CBETA.

[Tornomenuem (abcopOimsi) cBeta. Paccessuue cBera. M3nydenne BaBuiosa — Uepenkosa.
CrpoenneM rapMOHHYECKOIO OCHULIATOPA.

@uU3NYECKUM MaTHUKOM.

KonebaTenbHbIM KOHTYPOM.

CrnosxeHueM KoJieOaHHiA.

MexaHnyeckue 3aTyxXarone Kojieoanus.

OCHOBHBIMU 3aKOHAMU ONTHKHU.

[TocTpoenunem n3o0pa>keHui IPEIMETOB € TOMOIIBIO JTUH3.

Abeppanyi ONTUHYECKUX CHCTEM.

[IpumeHeHreM OCHOBHBIX (DOTOMETPHUUECKUX BEIUYHUH.

CBoiicTBaMU 3JIEMEHTOB 3JIEKTPOHHOM ONTUKH.

Metonamu HabmoeHNs HHTEPGEPEHIIUY CBETA.

Metonamu uHTep(hEpeHIIMH CBETa IPU OTPAKEHUH OT TOHKUX IJICHOK.

[Tpuniumnom I'toitrenca - @penens.

IIpuznakamu 301 @peHens.

Mertoaukoit pacueta qudpakuuu OpeHens Ha KPYTriioM OTBEPCTUHU U JTUCKE.

Mertoaukoit pacueta nudpakunn OpayHrodepa Ha OTHON IIETH.

MeTtoaukoit pacueTa paccenBaHuUs CBETa, TU(PAKINU Ha TPOCTPAHCTBEHHOM pelleTKe.
Metoaukoit onpeaeneHus pa3pearoieil criocOOHOCTH ONTUYECKUX TPHOOPOB.

MeTto kol onpenenacHus NOAsSpU3aliy CBETa IPU OTPAXKEHUH U IIPEJIOMIIEHUH Ha TPAHULIE
IBYX JIAIJIEKTPUKOB.

MeTtoukoi onpenenacHus NOAsSpU3aluy IPH IBOMHOM JTy4eNpEIIOMICHUH.

MeTtoaukoit BBIOOpa MOJSPU3ALMOHHBIX IPU3M H MOJIIPOUIOB.

MeTtouka aHanu3a NoJspU30BAHHOTO CBETA.

3akonoM Kupxroda. 3akonom Credana - bonbiimana u 3akoHoM BuHa.

®opmynamu Panes - Jxxunca u [1nanka.



64. YpaBaenusMu GpotorpdexTa u uX NpUMEHEHHUEM.

65. Macca u ummynbsce GoToHAa.

66. Dddexrom Kommnrona.

67. [locrynaramu bopa.

68. Onpiramu @panka u ['epua.

69. [IpyHIMTIOM CYEpPIO3HUIIHH.

70. [IpoxoxaeHneM 4acTHUIIBl Yepe3 MOTEHIUATBHBIN Oapbep.
71. TynnenbHbIM 3(pPexToM.

72. JInHEeHHBIM TAPMOHUYECKUM OCIHJUIATOPOM B KBAaHTOBOW MEXaHHUKE.
73. [Ipu3HakamMu aTOMa BOJIOPOJIa B KBAHTOBOH MEXaHHUKE.

74. CnexTpaMH LIETOYHbIX METAJIOB.

75. MarHuTHBIM MOMEHTOM aTOMa.

76. ToueunsiMu fedexkTamMu B Kpuctayviax. Jlucnokanuei.

77. TloHsiTHEM JTIOMUHECIICHITUU TBEPBIX TEJI.

78. I[loHsiTHEM O 30HHOW TEOPHH TBEPIBIX TEIL.

79. IlonsiTeM coOCTBEHHASI TPOBOIUMOCTH TTOJIYIIPOBOIHUKOB.
80. [TonsiTeM MpUMecHast IIPOBOMMOCTb MOJTYIIPOBOTHIKOB.
81. [NonsiTeM (GOTOMPOBOAUMOCTH TIOITYIIPOBOTHHKOB.

82. TloHaTHEM KOHTAKTHAs Pa3HOCTH MOTSHITHAJIOB.

IloBbIlIEHHBIN ypPOBEHb
3HaTh:

AHaln3 MoJISPU30BaHHOTO CBETA.
HckyccTBeHHast onTuyeckast aHU30TPOTIHSL.
Bpamienue niaockocTy Nosspusaui.
CkopocCTh cBeTa.
OnbiT ®uso.
OneiT MaiikenscoHa.
3akon Credana - bonpMana u 3akoH BrHa.
dotord ekt u ero mpumenenne. Macca v UMITyIbC (OTOHA.
Hasnenne ceera. D dekr Kommrona.
0 EI[I/IHCTBO KOPITYCKYJISIPHBIX Y BOTHOBBIX CBOICTB SJICKTPOMAruuTHOI'O U3JTYUCHU.
1 Artom Bojopoja B KBaHTOBOW MEXaHUKE.
12 CrhekTpbl MIEIOYHBIX METAJIOB.
13 IIupuHa crieKTpaabHbIX TUHUH.
14 Momnexynsl. [Ipupona XuMuyeckoil cBs3u.
15 MonekymnspHbIE CIEKTPHI.
16 KoMOMHaIMOHHOE pacCesHUE CBETA.
17 BeIHYXJE€HHOE H3ITyYeHHE.
18 Jlazepsr.
19 KgsanTOBas cTaTUCTHKA.
20 ®a30BO€ MPOCTPAHCTBO.
21 ®yHKuus pacupeneneHus.
22 Tlonstue o KBaHTOBOM cratuctuke boze-DitnimTeitna u ®epmu-lupaxka.
23 BbIpoXXJICHHBIH IEKTPOHHBIN Ta3 B METaJLIaX.
24 KsaHTOBasi TEOpUS TEIUIOEMKOCTH.
25 ®oTOHBI.
26 KBaHTOBasi TEOPHS JIEKTPONPOBOJHOCTH METAILIOB.
27 CBepXIIpOBOAUMOCTb.
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28
29
30
31
32
33
34
35
36
37
38
39
40
41

CrpoeHne KpucTaloB.

Toueunsle nedexTsl B KpUcTauiax. Jucnokamum.
DOTONPOBOAUMOCTD MOITYIIPOBOJIHUKOB.
JIromuHeCIEHIIMS TBEPABIX TEJ.
KoHTakTHas pa3HOCTh NOTEHLIUAJIOB.
TepMOaNeKTpUUECKHUE SABICHUSA.
[TonynpoBOAHUKOBBIE TUOABI U TPUOIBL..
CocTaB 1 XapaKTepUCTUKU aTOMHOTO si/1pa.
Macca u 3Heprus CBs3HU sapa.

Moenu atToMHOrO siapa.

TenoBoe U3Ty4yeHUE U JTIOMUHECLCHITHSL.
3axon Kupxroga.

OnTHyeckast MUPOMETPUSL.

TenoBble HCTOYHUKY CBETA.

Mogenu aroma Tomcona u Pezepdopma.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

JIuHeivaTsIil CIeKTp aToMa BOJAOPOA.

[Tocrynatel bopa.

Omnbitel @panka u ['epua.

Cnekrtp aroma Bogopoja o bopy.
KopryckynsipHO-BOTHOBOM JTyaJIi3M CBOMCTB BEIIECTBA.

MynbTUIIEKCHOCTh CIIEKTPOB U CIIUH AJIEKTPOHA.

MarsuTHbI MOMEHT aToMa.

PenTreHoBckue CriekTpsl.

Macca u 3Heprus CBA3M s/pa.

Mogenu aToMHOTO fJIpa.

Snepusbie cuiibl. PaiioakTUBHOCTD. SlepHbIE peaKIuu.

Henenue sanep. TepmosepHble peakiuu.

Bunbl B3auMoeiCTBUI U KIIACCHI AJIEMEHTAPHBIX YACTHIL.

Meroap! perucTpaiiy IeMEHTapHBIX YACTHII.

MIOOHBI U X CBOMCTBA. ME30HBI U UX CBOICTBA.

Yactuiel 1 aHTHYACcTUIEL | nieporbl. CTpaHHOCT M YETHOCTD AJIEMEHTAPHBIX YaCTHII.

Hetitpuno. Kimaccudukarus sneMeHTapHBIX dacThil. KBapku

YMmeTh:

1

Hcnonp30BaTh METOAbI BEIUMCIICHUS roKa3aTejeu IMPCIIOMJIICHH . Hcnonp3oBaTh

OQHCPIrCTHYCCKHUEC N CBCTOBBLIC BCIIMYNHLI B Q)OTOMeTpI/II/I.
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Hcnonp30BaTh OCHOBHBIE MOJIOKEHHS M BBIBOJIbI KOPITYCKYJISIPHOW U BOJIHOBOM TEOPUU CBETA.
Hcnonp3oBath 0CHOBHYIO uzeto Teopuu [lnanka.

Onpenensats BEIMUYUHY BPEMEHU KOT€PEHTHOCTH, IJTMHY KOT€PEHTHOCTH.

Onpenensats ONTUYECKYIO JUIMHY YTH, ONITUYECKYIO Pa3HOCTh XOJ4.
PaccuuTaTe MoJsI0CHl paBHOM TOJIIIMHBI U PABHOT'O HAKJIOHA

Omnpenenars ycloBUs MUHUMyMa U MaKCUMyMa MIPHU MCCIeA0BaHUN UHTep(EepEeHIINH CBETA.
Omnpenensate nonosHenust @penens k npuHuuny [roirexca.

Hcnonb30BaTs NpUHLKII IOCTPOEHUS 30H DpeHerns.

Brisnsate qudpakuuro Openens, mbo Opaynrodepa.

Onpenenars qudpaxiuo OpeHens Ha pa3IuuHbIX OTBEPCTHUSX.

OHPCIIGJ'ISITB NOJAPU3ALNIO AJI1 TPOAOJIbHBIX BOJIHAX.
Paznuuath ecTecTBEHHBIN CBET, YACTUYHO MOJISIPU30BAHHBIN CBET U JUTUIITUYECKU

HOHHpHBOBaHHBIf/'I CBCT.

14

HccnegoBaTh HHTEHCUBHOCTD CBETA 3a TOJIAPU3aTOPOM IIPU €0 BpallilCHUH BOKPYT ITy4YKa

C€CTCCTBCHHOI'O CBCTA.



15 Otauyarhk NI0CKOIOJIAPU30BAHHBIN CBET OT ECTECTBEHHOTO.

16 OrimyaroTcs OTPULIATENBHBIE KPUCTAIIIBI OT HOJI0KUTEIbHBIX.

17 PaznuuaTh ABOWHOE Jy4ENPEIOMIIEHUE B ONITUYECKH aHU30TPOITHOM OJJHOOCHOM KPHUCTAJLIE.

18 Hcnonp30BaTh MIIACTUHKY B YETBEPTH BOJIHBI U TOJISAPU3ATOP.

19 TIloxa3aTb, 4TO MpH BHITIOJIHEHUH 3aKOHA bprocTepa oTpayKeHHBIN U PETOMIICHHBIN JTydH
B3aUMHO IEPIEHIUKYIISPHBI.

20 OO®wsicHUTE IEHCTBHE CBETOBOTO 3aTBOpa siuekiiku Keppa B codeTanuu ¢ MoJIIpu3aTopoM U
aHaAJIN3aTOPOM.

21 OnpenenuTb OTIIMYHS ONITUYECKON aKTUBHOCTHU OT IBOMHOTO JTy4ETIPETIOMIICHHS.

22 OTrnuyath cepoe Telo OT YEPHOTO.

23 wuccnenoBarh (pU3MYECKUN CMBICT YHUBEpCcabHOU GyHkunu Kupxroda.

24 MHccrnenoBaTh SHEPreTUYECKYIO CBETUMOCTH YEPHOTO Tea.

25 PaccunTaTh MAaKCHMYM CIIEKTPAIbHON IUIOTHOCTH YPHEPTETUYECKON CBETUMOCTH YEPHOTO Tela
C TIOBBIIIEHUEM TEMIIEPATYPHI.

26 MHcnonwzoBats hopmyy I[lnanka, HaxoauTs noctosiHHy0 Credana-boiapimana.

27 TpUMEHATH 3aKOH cMmereHns Buna u popmyna Pames-Ixunca.

28 PaccunTaTh M3MEHEHUS ()OTOTOKA HACKHIIICHHUS C HI3MEHEHHEM OCBEIICHHOCTH KaToaa?

29 OmpenensiTe U3 OMBITOB 1O (oTOdPPeKTy mocTosHHYIO [lnanka.

30 Ompenensats pabOTy BBIX0JIa IIPH UCIIOJIE30BAHUN METAJIIOB.

31 OO®BsACHUTH ¢ TIOMOINBIO ypaBHeHUs DitHmTeitHa | u |1 3akoHbBI poTosrdhdekTa.

32 HapucoBaTh U OOBSICHUTH BOJIBT-aMIIEPHBIE XapaKTEPUCTHKH, COOTBETCTBYIOIIHE TBYM
Pa3IMYHBIM OCBEUICHHOCTSM KaTo/1a IPH 3aJJaHHON 4acTOTe U IBYM Pa3IMUHbIM YacTOTaM IpH 3aJaHHOMN
OCBEILIEHHOCTH.

33 Omnpenensars AaBlIEHUE CBETA HA 3epKAJIbHYIO U 3aY€PHEHHYIO ITOBEPXHOCTH.

34 Ortnauyath XapakTep B3auMoAeUCTBUS (POTOHA M AeKTpoHa npu poTodrddekre u r3pdexre
KomnToHa.

35 Omnpenenarp 4YacTOTy HM3JIy4eHHs aToMa BOJOPOJA, COOTBETCTBYIONIECH BOJHOBOW TpaHHIIE
3aJJaHHOM CEpPUH .

36 Omnpenensats KOJIUYECTBO JUHUI COAEPKAIINUXCS B CIIEKTPE U3ITYUCHHUS.

37 Tlonw3ysce Mojnenbio bopa, onpenensTh CIEKTpalbHBIE JIMHUU, KOTOPbIE MOTYT BO3HUKHYTH
IIpH MEepeXoie aToMa BOJOPO/ia U3 OJTHOTO COCTOSHUS B JPYroe.

38 HanocuTe Ha MIKaTy AJUH BOJIH JMHUU KaXKJIOM CIIEKTPalbHOM cepuil aTomMa BOJIOpo/a.

39 Omnpenenars Gpa3oByrO IPYIIOBYIO CKOPOCTH (HOTOHA.

40 HccrnenoBaTh €CTECTBEHHYIO HIMPUHY CIIEKTPAIBHBIX JTUHHM, UCXOS U3 COOTHOIICHHUS
HEOTPEe/IeIEHHOCTEH.

41 OOBACHATH OTIWYUS MOHUMAHHS MPUYMHHOCTH B KJIIACCUYECKON U KBAHTOBOM MEXaHHUKE.

42 PaccuuTaTh HAUMEHBIIYIO SHEPTUIO YACTHIIBI B «ITOTEHIMAILHOM ME» ¢ OECKOHEUHO
BBICOKMMH «CTCHKaMI.

43 HccrnenoBaTh SHEPTUIO YACTUIIBI, HAXOISAICICS B «IIOTEHIUATBHOMN siMe» ¢ OECKOHEYHO
BBICOKMMH «CTEHKaMm», B Pa3IMYHBIX COCTOSHUSIX.

44 Omnpenenarb W3MEHEHHE KOIPPHUIIMEHTa MPO3PAYHOCTH MOTEHIIMAIBLHOTO Oapbepa ¢ pOCTOM
€r0 BBICOTBI, C YBEJIMUYEHNEM MACChl YACTULIBI, C YBEITMUYEHNUEM IIOJIHOM SHEPIUU YacTHULBI, C POCTOM €T0
ITUPUHBL.

45 OrmpenensaTs pa3HOCTb SHEPTUN MEXKIY SHEPreTHYECKMMH YPOBHIMH KBAaHTOBOT'O
OCIHIIIISATOPA.

46 Omnpenenarb XapaKTePUCTUKH KBAHTOBBIX YHCEN: TIIABHOTO, OPOUTAILHOTO U MarHUTHOTO.

47 CpaBHUTH ITIOTHOCTH BEPOATHOCTH OOHAPYKEHUS 3JIEKTPOHA B OCHOBHOM COCTOSTHMM aToMa
BOJIOpO/JIa COIVIACHO Teopuu bopa 1 KBaHTOBOM MEXaHUKH.

48 OrmpenenuTs CyTh NPUHIIMIIA HEPAZTUUYMMOCTH TOXKIECTBEHHBIX YaCTHII.

49 Ormpenenate pazIyus ONTHUYECKOTO U XapaKTEPUIECKOT0 PEHTI€HOBCKOTO CIIEKTPOB aToMa

50 OmnpenensiTh U3MEHEHUS! WHTEHCUBHOCTU PEHTT€HOBCKOTO M3JIy4eHHS U TPaHMLA CIJIOIIHOTO
CIIEKTpPA C YBEIIMYEHUEM HAIIPSDKEHUS MEXAY KaTOJOM M aHOJOM, C YBEJIMYEHHEM Hakajla HUTH Karoaa?



51 OmpenenuTh MeXaHW3M BO3HHUKHOBEHUS JIEKTPOHHO- KOJI€OATEIbHBIX U KOJeOaTeTbHO-
BpAaIllaTEIbHBIX CIIEKTPOB.

52 BrbIsBUTH ycrnoBHe HEOOXOAUMOTO Il BOSHUKHOBEHHSI BEIHY)KJICHHOTO U3JIy4eHHS B
BELIECTBE.

53 Ortnuyare 603e-Ta3 oT PepMu-Taza.

54 3ammcats pacnpenenenue boze-Oumreitna nu @epmu-/{upaka u 00bACHUTT UX GUINICCKUN
CMBICII.

55 Ormpenenarb NPUHIUNHAILHOE OTINYNE KBAHTOBON CTATUCTUKH OT KJIACCUYECKOM.

56 Pa3znuyath 1Mo 30HHOW TECOPUH MOJIYIPOBOIHUKHU U TUICKTPUKH, METAILIBI U AUIIICKTPHKH .

57 Pa3znuyaTth SHEPreTHYECKUE COCTOSHHS DJIEKTPOHOB B M30JIMPOBAHHOM aTOME U KPUCTAJLIE.

58 OO0BsACHUTH yBETUYEHUE MMPOBOJMMOCTH C IMOBBIIIIEHUEM TEMIIEPaTypHhI.

59 Jlokazarp mosiokeHue, rj1e ypoBeHb depMu B COOCTBEHHOM TOJIYIPOBOTHHUKE PACTIONIOKEH B
cepe/MHe 3ampeIIeHHO 30He.

60 HccnenoBarh BOJIBT-aMIIEPHBIC XapaKTEPUCTUKUP-N-TIEPEX0IA.

61 Kocmudeckue mydm.

62 UccnenoBaTh MIOOHBI, ME30HBI, YaCTHIIBI M aHTHYACTHIIBI, TUTICPOHBI UCTIOJB3YS HX CBOMCTBA.

Baanern:

1 Tunamu KOHAEHCATOPA AJISL COCTABIEHUS JIEKTPUUECKOMN CXEMBI.
2 OmpeneneHWEM OSHEPTrUM  DIIEKTPOCTATHYECKOTO  TIOJS, 3apsHDKEHHOTO  MPOBOJHWKA U
3apsKEHHOTO KOHEHCATOPA.
Knaccuueckoil Teopueit 3JIeKTpONTPOBOHOCTH METAJIIOB.
[MousrTusiMu: 3JIEKTPUUECKUN TOK, CUJIA U INIOTHOCTH TOKA.
[MoHsITHAME:AIIEKTPOIBIKYILAS CHJIA U HAPSKEHHE.
[TousiTHeM COTPOTUBIIEHUE MPOBOTHUKOB.
3akoHoM OMa JJ1s HEOJTHOPOHOTO y4acTKa IEMH.
[TpaBunamu Kupxroda asst pa3BeTBICHHBIX Iieneil. MOIHOCTH TOKa.
3akoHom/[xoyns-Jlenua.
0 Tlomsitmem TEPMOAJIEKTPOHHON IMHUCCHUHU.
11 PacueToMm 31EKTPUYECKOTO TOKA B ra3ax,lpolecchl HOHU3AUU U PEKOMOMHALINH.
12 Hcnonbp3oBaHUEM 3JEKTPOIPOBOAHOCTH CIa00MOHU3UPOBAHHBIX T'a30B.
13 Omnpenenenuem cuibl JIopeHIa u cuiibl Ammepa.
14 3axonom buo-Caapa-Jlamaca.
15 BuxpeBoii xapakTep MarHUTHOTO MOJISl, MATHUTHBIIT MOMEHT.
16 Ilupkynauus BEKTOpa MarHUTHOM MHIYKIIMU B BAKyyMe, MarHUTHOE T10JI€ COJICHOM/IA.
17 OmnpepneneHueM TMOTOKOM 3apsDKEHHBIX YacTHII B MarHUTHOM TOJie. YCKOpUTENH U
aHaJIM3aTOPbI 3aPSKEHHBIX YaCTHII.
18 ITpumenenuemOdderTa Xomia. BzaumoaeicTBie mapauiebHbIX TOKOB.
19 PacueTom moTOKa BEKTOpa MarHUTHOW MHIYKLIUU.
20 Teopewmoii ["aycca aiis 1mosist BEKTOpa MArHUTHOW MHAYKIUH.
21 Vcnonp3oBaHUEM SIBJICHUM JEKTPOMArHUTHON UHIYKIIHH.
22 3akonom dapajes.
23 TlpaBunamu BpalleHUs paMKH B MATHUTHOM ToJie. UHIYKTUBHOCTh KOHTYpa. CaMOMHTyKIIHSL.
24 OmnpenenenueMTokoB DyKo, TOKU TPU Pa3MbIKAHUH U 3aMBIKAHUN DIIEKTPUUECKON IETTH.
25 OmnpeneneHneMB3aUMHON WHIYKIIUS.
26 OmpeneneHueM dHEPTrUU MATHUTHOTO TOJIAL.
27 BuxpeBbIM dIEKTPUUECKUM MosieM. TOK cMeleHus.
28 Cucremoii ypaBHeHMI MakcBeria B HHTerpajibHON U nuddepennmanbHoit popme CropocTh
pacpoCTpaHeHUs! SJEKTPOMATrHUTHBIX BO3MYILICHHI.
29 VHBapuaHTHOCTHIO ypaBHEHHI MakcBelja OTHOCUTENBHO TTpeoOpa3oBanuii JlopeHia.
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30 PenaruBHCTCKUM TPeoOpa30BaHUEM TOJICH, 3apsSA0B U TOKOB. OTHOCHUTEIHPHOCTh MATHUTHBIX U
3NEKTPUYECKUX TOJIEN.
31 DnexTpoHHOU Teopuell TUcCTiepcun CBeTa.
32 Tlornomennem (abcopbuusi) cBeta. Paccessaue ceera. snyuenne BaBunoBa — UepeHkosa.
33 CtpoeHueM rapMOHUYECKOTO OCHUILISATOPA.
34 Ou3NYECKUMMASITHHUKOM.
35 KonebaTenbHBIM KOHTYPOM.
36 CnoxxeHueMm KojeOaHH.
37 MexaHWYeCKHE 3aTyXammue KojaeOaHusl.
38 OCHOBHBIMU 3aKOHAMH OIITUKH.
39 TloctpoeHneM N300paKCHHIA TPEIMETOB C MTOMOIIBIO JIMH3.
40 AOeppanuu ONTHYECKAX CHCTEM.
41 IIpumeHeHHEM OCHOBHBIX (POTOMETPUUYECKUX BETUYHH.
42 (CBoiicTBaMH 2JIEMEHTOB IEKTPOHHON O THKH.
43 Meronamu HaOMIOACHUS HHTEPPEPEHITUU CBETA.
44 MeronamunHTep(HEpeHIIMH CBETA IPU OTPAKEHUH OT TOHKUX IJICHOK.
45 ITpunuunowm I'roifrexca - @penens.
46 TIpusnakamu 30H DpeHes.
47 Meroaukoii pacuera audpakunn OpeHens Ha KPyTrJioM OTBEPCTUU U JAUCKE.
48 Meroaukoit pacuera qudpakmuu OpayHrodepa Ha 0THOM MIEITH.
49 MeToauKOM pacdyeTa pacCeMBaHUS CBETA, AU(PPaKIIK HA TIPOCTPAHCTBEHHOH peIIeTKe.
50 MeroauKoi onpeIeIIeHNsT pa3pelaoneii ClioCOOHOCTH ONITHYECKUX MPHUOOPOB.
51 MetoauKoii onpeneIeHUSTIONPU3aIlNH CBETa MPU OTPAKEHUHU U TIPEJIOMIICHUH Ha TPaHUIIE
JBYX JAUAJIEKTPUKOB.
52 MeTtoauKo# OnpeaeIeHUSTOISIPU3AIIN TIPH TBOWHOM JIy4eTPEIOMICHHUH.
53 Meroauko# BEIOOPATIOISIPU3AIIMOHHBIX TIPU3M U TIOJIIPOUIOB.
54 Meroauka aHaIM3a MOJISIPU30BAHHOTO CBETA.
55 Omnsitom du3o.
56 OmnbiToM MaiikenbcoHa.
57 Dddexrom [ommepa.
58 3akonom Kupxroda. 3akonom Credana - bonpiimana n 3akoHom BuHa.
59 ®opmymnamu Panes - Jxunca u [Tnanka.
60 VYpaBuenusmu dpotoddhdexTa U UX MPUMECHECHHEM.
61 Macca u umnynbsc GoToHa.
62 Dddexrom KomnrTona.
63 EnuHCTBOM KOPIYCKYJISPHBIX U BOJHOBBIX CBOMCTB 3J€KTPOMArHUTHOTO H3Ty4YEHHUSI.
64 Mogenamu atoma Tomcona u Pezepdopna.
65 JInHeiyaThIM CIIEKTPOM aTOMa BOJOPO/IA.
66 [Toctynatamu bopa.
67 Onbitamu @panka u ['epia.
68 KopmyckysspHO-BOJTHOBBIM Jyalli3MOM CBOMCTB BEILIECTBA.
69 HexoTopsiMu cBOMCTBaMH BOJIH e bpoiins.
70 ITpuHIMIIOM HEONPEAEICHHOCTH.
71 Ypasuenuem Ulpenunrepa.
72 CTaTUCTUYECKUM CMBICIIOM BOJIHOBON (DYHKITUH.
73 KBaHTOBaHUEM SHEPIHH.
74 KBaHTOBaHHEM MOMEHTa UMITYJIbCA.
75 IIpUHIMIIOM CYNIEPIO3HIINH.
76 IIpoxosxIeHHEeM YacTHIIbI Yepe3 MOTEHINAIbHBIN Oaphep.
77 TynHenbHbIM 3¢ hexToMm.
78 JInHetHBIM TapMOHMYECKHM OCLIMIUIATOPOM B KBAHTOBOI MEXaHUKE.
79 Ilpu3zHakamMu aTomMa BOJOPO/ia B KBAHTOBOI MEXaHUKeE.



80 CriekTpamMu MIEIOYHBIX METAIIIOB.

81 MarHUTHBIM MOMEHTOM aToMa.

82 PeHTreHOBCKMMU CIIEKTPaMH.

83 [Ipupoaoii XUMHUUYECKUX CBSI3EH.

84 MonekynspHbIMU CIIEKTPaMH.

85 KoMOMHaIIMOHHBIM pacCEeUBaHUEM CBETA.

86 BBIHY)KJICHHBIM H3ITy4CHUEM.

87 KBaHTOBO# CTaTUCTUKOM.

88 Oynkume pacnpeaesieHusl.

89 [NonsTriem 0 KBaHTOBOM craTucTHKE bo3e-DitHmrelina u ®epmu-Jlupaxa.
90 KBaHTOBO¥ TeOpHEil TEIIIOEMKOCTH.

91 KBaHTOBYIO TEOPHIO AIIEKTPOIPOBOTHOCTH METAIIIOB.

92 CBepXImpoBOIUMOCTb.

93 CtpoeHneM KpHCTaIIIOB.

94 ToueunbiMu geekTamMu B KpucTauiax. Jluciokauei.

95 I[oHsATHEM JTIOMHHECIICHIINH TBEPABIX TeEIl.

96 [ToHsTHEM O 30HHOHM TECOPUH TBEPBIX TEI.

97 IloHsTHEM COOCTBEHHASI TIPOBOMMOCTb TTOJIYIIPOBOIHUKOB.
98 INoHsATHEM TTpEMECHAs! TPOBOAUMOCTD TIOTYIIPOBOJHHKOB.
99 INousTHEM (HOTOTIPOBOMMOCTH MOIYIPOBOJTHUKOB.

100 TloHsTHEM KOHTaKTHAs pa3HOCTH MOTCHIIMAIIOB.

101 CocraBoM U XapaKTEPUCTHKAMH aTOMHOTO SIIPa.

102 TloHsTHSIMH Macca ¥ SHEPTHS CBS3H sJIpa.

103 Mogensimu aTOMHOTO SApa.

104 SnepHbIMU CHIIAMHU.

105 PaanoakTUBHOCTBIO.

106 SAnepHbIMU peaKIHsIMHU.

107 [enenuem simpa.

108 TepmosimepHBIMH PEAKITHSIMHU.

109 Bugamu B3auMOAEHCTBUS U KJIACCAMH 3JI€MEHTAPHBIX YACTHII.

1. KpuTepuu onleHMBAHUS KOMIIETEHIMA

OneHka «OTJIIMYHOY BBICTABIISIETCS CTYACHTY, €CIIH OH
3HaeT: OCHOBHbIE (U3MYECKHE 3aKOHBI M TPUHIUIBI, KOTOPHIE JEKaT B OCHOBE Pa3IUYHBIX
TEXHOJIOTHYECKHUX IMPOLECCOB, MPUHIMMNAX ACHCTBHS PA3JIMYHBIX allllapaToB, MAlIMH U MPUOOPOB;
(U3MYECKYIO CYIIHOCTh Pa3HOOOPA3HBIX MPUPOIHBIX IPOLIECCOB U SBICHUIA;
yMeeT: aHaJu3UpoBaTh U (OPMYIUPOBATH OCHOBHBIC (PU3UUECKHE 3aKOHBI U MPHUHIUIBI IPH aHAIN3E
MPUPOJHBIX M TEXHUYECKUX TMPOLIECCOB M SBJICHWM, BO3HUKAIOIUX B MNpodecCHOHATbHON
JEeSITeNbHOCTH; MPHU pa3padOTKe HOBBIX TEXHOJIOTMYECKUX MPOIECCOB, MPOU3BOACTBEHHBIX MAIIUH U
KOMIUIEKCOB C MPUMEHEHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHl;
BJIaJleeT. HABbIKAMU HATYpPHBIX JKCIEPUMEHTOB C TMOCHEayroleil 00paboTKON WX pe3ylbTaToB,
METO/IaMU MaTeMaTHYeCKOT0, KOMIBIOTEPHOTO M (PU3HMUECKOTO MOJACTUPOBAHUS, METOJAMH PEIICHUS
TEXHUYECKUX 3a/ay, pacyeTa MPOU3BOACTBEHHBIX MPOLECCOB U KOHCTPYMPOBAHUSA COOPYKEHUH,
MaIIH U TEXHOJIOTHYECKOTO 000pyI0BaHUS.

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

3HAET: OCHOBHBIE (PU3MYECKHE 3aKOHBI M MPHHIMUIIBI, KOTOPBIE JIEKAT B OCHOBE Pa3IUYHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB, MPHUHIIUIBI ACUCTBUS PA3IMYHBIX allapaToB, MAlldH U MPUOOPOB;
(U3MYECKYIO CYINTHOCTh Pa3HOOOPAa3HBIX MPHUPOJHBIX MPOILIECCOB M SBJICHHIA, MPOIECCHl B3aUMHOTO
peoOpa3oBaHUsl ANEKTPUIECKON U MEXaHUYECKOM SHEPTUH;



yMeeT aHAIM3UPOBaTh U (POPMYIUPOBATH OCHOBHBIC (DM3MUECKUE 3aKOHBI U MPUHIIUIBI, KOTOPBIC
JIeKaT B OCHOBE PA3JIMYHBIX TEXHOJOTMYECKUX IMPOLECCOB, NPUHUMUIIBI JEHCTBUSA Pa3IMYHBIX
anmnapaToB, MAllMH ¥ TPHOOPOB; PU3UUIECKYIO CYITHOCTH Pa3HOOOPA3HBIX MPUPOIHBIX MPOIECCOB U
SIBJICHUI; TIPOIIECCHI B3AMMHOTO TIPe0Opa3oBaHusl NEKTPHISCKON U MEXaHUYECKON YHEPTHH,

BIIAJICET; HABBIKAMHM HATYPHBIX JKCIIEPUMEHTOB C MOCIEAYIOMmEH 00padOTKONH HMX pe3ylbTaToB,
METO/JJaMH MaTEeMaTHYECKOTO, KOMITBIOTEPHOTO M (PU3MYECKOTO MOJICTUPOBAHUS, METOJAMH PEIICHUS
TEXHUYECKMX 3aJay, pacuera IPOU3BOJCTBEHHBIX IPOLECCOB U KOHCTPYMPOBAHUS COOPYKEHHM,
MAIIIMH U TEXHOJIOTUYECKOTO 000pYI0BAHHS.

OreHKa «yI0BIECTBOPUTEIHHO» BBICTABIISICTCS CTYICHTY, €CJIM YaCTUYHO B 0a30BOM OH:

3HA€T HEKOTOPbIE METOJIbl aHaJIu3a M MOJEIUPOBAHUS, TEOPETHUECKOTO M 3KCIEPUMEHTAIBLHOIO
WCCIIeIOBAHUS, PU3NICCKYIO CYNTHOCTh PA3HOOOPA3HBIX MPUPOIHBIX IMPOIIECCOB U SIBJICH Hif;

yMEeT YacTHYHO  aHaJu3upoBaTh W  (HOpPMYyIUpOBaTH  METOJBI  TEOPETUYECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIIEOBAHUS, (PU3NYECKYIO CYIITHOCTh Pa3HOOOPAa3HBIX MPUPOIHBIX MPOIECCOB
U SIBJICHUM;

OreHKa «HEYIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTY/ACHTY, €ClIM B 0a30BOM YpPOBHE OH HMEET
MMOBEPXHOCTHBIE HEMOJIHBIC 3HAHUS OCHOBHBIX (PM3MUYECKHX 3aKOHOB M MPHUHIIAIIOB, KOTOPHIE JIEXkKAT B
OCHOBE Pa3JIMYHBIX TEXHOJIOTUYECKUX MTPOLIECCOB.

2. Onucanne MKAJIbI OLlCHUBAHUA

[Ipomexyrounass arrectarss B (GopMme dSK3aMeHa TpeayCMaTpPHBAeT TPOBEIACHHE
00s13aTeIFHOM PK3aMEHAITMOHHOM TTpotieayphl u oneHuBaercsa 40 6amtamu u3 100. MunumansHOE
KOJIMYECTBO Oa/ioB, HEOOXoauMoe [uIsi JOMycka K DJK3aMeHy, coctaBmsier 33  Oania.
[TonoXUTEeNBHBIM OTBET CTYACHTa Ha OHK3aMEHE OIICHMBACTCS PEUTHHTOBBIMU OaslaMH B
muanmazone ot 20 mo 40 (20<S,;<40), omenka MeHblie 20 OalIOB  CUHTAETCS
HEYZOBJIETBOPUTEIIHHOM.

[IIxayia cOOTBETCTBHS PEUTUHTOBOTO Oajia 3K3aMeHa 5-0a/IbHON cCUcTEME

PeliTHHIOBBII 02J1J1 MO0 JUCIUILINHE OneHka nmo 5-0a/JJILHOH cucremMe
35-40 OTan4HO
28 -34 Xopomro
2027 Y 1OBIETBOPHUTEITHHO

2. Meroauuyeckne MaTepUaJibl, OINpee/sIoNMe NPOUEIypPhl OLEHUMBAHUS 3HAHMIL, YMEHHIA,
HABBIKOB M (MJIM) ONBITA IeSITeIbHOCTH, XapAKTePU3YIOLIHUX 3TaNbl (HOPMUPOBAHUSI KOMITETEHIHI

[Ipouemypa mpoBeneHus 3K3aMeHa OCYIIECTBISIETCA B cOOTBETCTBUM C [lonoxkeHnem o mpoBeaeHrH
TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEXYTOUHON aTTecTally O0ydJaroluxcsi o oOpa3oBaTeIbHbIM
nporpamMmMam Beiciiero oopazoBanusi B CKOY — nporpamMmam OakasiaBpuara, ImporpaMMam CIeIUaInTeTa,
MporpaMMam MarucTparypabl.

B sK3ameHalMoHHbIN OMJIET BKITIOYAIOTCS JBa TEOPETHUECKUX 3a/1aHus (0a30BbIi U TOBBIIICHHBIH
YPOBEHb) U JIBA MPAKTUIECKUX 331aHHs (6a30BOTO M MIOBBIIIIEHHOTO YPOBHEH).

Jl51s moAroToBKH 10 Ouiety otBoauTcs oT 30 MuHyT 10 60 MUHYT.

[Ipy nNOArOTOBKE K OTBETY CTYIEHTY NPEAOCTABISETCS NPaBO MOJIb30BAHUS CIIPABOYHBIMHU
MaTepragaMy, KaJbKyJIITOPOM.

[Ipu mpoBepke MPAKTUUECKOTO 3a/1aHUsl, OLICHUBAOTCS:

-METO/I pEeLLICHUS 3a/1aHMS;

-TIOIXO]T;

-TOYHOCTb PACYETOB,;

-TOCIIEI0BATENILHOCTD M PALIMOHAILHOCTD BBITIOJTHEHUSI.
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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 TBEpIOTO 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 MHEPIIUU OJHOPOIHBIX TEJ, UMEIOIIUX MPABIUIHHYI0 T€OMETPUUYECKYIO
dhopmy.

OceBoif MOMEHT WHEPIIUU TBEPAOTO Tea.

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

OcHOBHOE ypaBHEHHE IMHAMHUKHU BPAIIaTEIHbHOTO 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 ITOCTPOEHUS CHCTEM YITPABIICHUS DJIEKTPOIPHUBOIAMHU.



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 TEOPUH UI€aTbHBIX T'a30B.

wn e

N OA

Tema 6. MoJiexyJsipHasi GU3NKAa M TEPMOTUHAMHKA.

1. 3akon MakcBemna O paclnpenesieHHH MOJEKYT HACATIbHOTO Tra3a MO CKOPOCTSM W SHEPTUu
TEIJIOBOTO JBUKCHHUSI.

Pacnpenenenne bonbivmana.

Pacnipenenenne ['166ca.

bpoyHOBCKOE ABMXKEHUE.

SIBrieHus nepeHoca B TEPMOJMHAMHUYECKUX HEPABHOBECHBIX CUCTEMAX.
Juddy3us, TenIonpoBOIHOCTb, BA3KOCTb.

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.

OO6paTtumbie 1 HeOOpaTUMBIE TEIIOBBIE TIPOIIECCHI.

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. KITJ uuxna.

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 HachIIEHHOr o napa. M3orepmel Ban-nep-Baanbca.
Kputnueckoe cocrosiaue. [leperpeTslii map u nmeperperast )XHIKOCTb (METaCTa0HIBHBIE COCTOSHUS).
[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 1X OCHOBHBIE XapaKTEPUCTHUKH.
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 3J€KTPOMAarHUTHBIX BOJTH.

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

dusznyeckas cucrema.

®du3nYecKUe BEIINYNHEL.

Cocrosinue (pU3NIECKON CUCTEMBI.

Nneanu3zanus Gpu3nueckoro 00bEKTa UiIu SBJICHUS.

Urto nosipazyMeBaeTcs Mo/1 MOHITHEM: pellieHrne GU3nIecKoil 3aaaum?

Drarnbl pemeHnst GPU3NIECKUX 3aj1ad.

Ananu3 GU3NYECcKOi CyIIHOCTH 3a/1a4H.

JlnanazoHbl pacCTOSHUM, BPEMEHHBIX MHTEPBAJIOB U MACC, XapaKTEPHBIX I pa3IMYHbIX
pa3zenoB €CTECTBO3HAHMS.

ONoa~wWNE

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

[IpocTpaHCTBEHHO-BPEMEHHBIE OTHOIIEHUS.

duznueckue mosenu. KnHemaTnueckoe onmMcaHne MEXaHMYECKOTO JBHKEHUS.
[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 HENOABWKHOM ocH. [loHsATHE O MIIOCKOM JBMKEHUH 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. TloHsTHE COCTOSTHUS B KJIACCHYCCKON MEXaHHKE.

19. edopmammu TBEpAOTO TEINA.

20. VYpaBHEHUS JBWKCHHUS.

21. VnepruanbHble 1 HEHHEPIIHATLHBIC CHCTEMBI OTCUETA.

22. Tpunanun otHOcuTenbHOCTH [ amuest.

23. T'paHHIBI IPUMEHUMOCTH KJIACCHYECKON MEXaHUKH MAaTePHAIILHBIX 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 TBEPIOTO Tela.

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

29. MoMeHT CHIBI OTHOCHTENHHO HEIOABUKHON TOUYKH.

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 ABMKEHUU IIEHTPA MacC CUCTEMBI.
JIBuKeHHe Tena nepeMeHHON MacChl.

ONoGaRwWNE

Tema 4. 3ak0oH coOXpaHeHHs YHEPTHH.

PaboTa 1 MOLTHOCTH CHIIBIL.

KoHcepBaTHBHbBIE U HEKOHCEPBATUBHBIE CUJIBI.
IlonHasg MexaHWYECKast JHEPTUSI CHCTEMBI.
IloTeHnmanpHas PHEpPrust Tejaa Ha BBICOTE.
[TorenumanbHast SHEPTUs MPYKUHBIL.
CTOJNKHOBEHHE YaCTHULL.

JluccunaTuBHbBIE CUCTEMBI.

Noook~wnPE

Tema 5. KoJsieGaHus ¥ BOJIHBI.

1. KakoBa cBS3b AMIUIUTYObl W (1)33131 CMCIICHUA, CKOPOCTU U YCKOPCHHA IIPpU HpﬂMOJ’IHHCﬁHHX
TapMOHHUYCCKUX KoJIeOaHMX ?
2. B uem 3akimrouaercs Hnaesa METoZla Bpalaromerocst BEKTopa aMl'IJ'II/ITy,Z[LI?



o

9.

10.

BeiBenuTe ¢GopMynbl A CKOPOCTH M YCKOPEHHUS TapMOHUYECKH KOJICOIOIICHCS TOYKU Kak
(GyHKIUU BpeMEHHU.

OT yero 3aBHCAT aMILTUTY/Aa M HadalbHast (pa3a rapMOHUYECKUX MEXaHUUECKUX KOJIeOaHHiA.

YeMy paBHO OTHOIICHHWE NOJHOH 3HEPrUU TAPMOHHYECKOTO KOJeOaHHs K MaKCUMalbHOMY
3HA4YEHHUIO BO3BPALIAIOIIEH CHJIBI, BEI3BIBAIOIIEH 3TO Kosiebanue?

BeiBenute opmynsl ais nepuoga KojieGaHUN NPYKUHHOTO, (PU3MUYECKOTO W MaTEeMaTH4eCKOTo
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 KOJIEOaHUSX € OJMHAKOBbIMM nepuogamu? Korpa moisiydaeTcst OKpYKHOCTb,
npsimasi?

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

[Touemy 10OPOTHOCTH SIBIISIETCS BayKHEHIIIEH XapaKTEPUCTUKONW PE30HAHCHBIX CBOMCTB CUCTEMBI?

Mounekyasipuasi pu3uKa 1 OCHOBBI TEPMOIMHAMMKH.

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

el e

JluHamMuueckue 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.

BepostHoCcTh U utyKTyanuu.

3akoH MakcBea.

Haubonee BeposiTHasi CKOPOCTb MOJIEKYNT HAEATHLHOTO rasa.
CpenHss CKOPOCTbh MOJIEKYIIBI Ta3a (CpeHss apupMeTuuecKas CKOPOCTh).
Ckopocty, XapakTepu3yHIHUe COCTOSTHUE Tra3a.
Bbapometpuueckast popmyna.

CpenHsas yHa cBOOOTHOTO MPoOera MoJIeKyIl.

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 bonpiiMaHa 0 paBHOMEPHOM pacIpeie]ICHHH SHEPTUHU IO CTEMEeHSIM CBOOOIbI (3aKOH
paBHOpACIIPEICICHHS ).

Uto sBIsSETCS OAHO3HAYHOUW (DYHKITUEH COCTOSIHUSI CUCTEMBI?

Bo3MoskeH Jn BeuHbIi IBUraTenb NepBoro poaa?

PaBHOBECHBIE IpPOLIECCHI.

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



Koadduuuent Ilyaccona.
[TonuTponHskIl pouecc.
Kpyrosoii nporecc.

. OBpatumebie U HEOOPATUMBIE TETIIOBBIE TPOLIECCHI.
N3meneHne 3HTpOINH.
HepasencrBo Kiasuyca sHTponuu 3aMKHYTON CUCTEMBI.
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.
LIMpKyJIsIIust BEKTOpa HANPSDKEHHOCTH SJIEKTPOCTATHYECKOTO 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 MMPOBOTHHKA.

17. KonaeHcaTopsl.

18. DHeprus 3JIeKTPOCTATUICCKOTO OIS,

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 SHEPTUH.

36. DIEKTpUYECKUN TOK B BaKyyMe.

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

39. IIporecchl HOHU3AIHH.

40. Iporecc peKOMOMHAIIHH.

41. DACKTPOIIPOBOHOCTh CIIA00MOHU3UPOBAHHBIX T'a30B
42. TIpOBOHHKH B AIIEKTPOCTATUYECKOM TIOJIE.

43. DICKTPOEMKOCTh YEIMHEHHOTO TIPOBO/IHUKA.

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. Tlpuposia CTOPOHHUX CHII.

52. DeKTpoABMKYIIAS CHIIa ¥ HAIIPSDKEHHE.

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

55. MomHocTh ToKa. 3akoH J[koymnsa-Jlenna.

56. [NonsiTue >HEPrUN.

57. PaboTa cwiibl. DnemMeHTapHas paboTa CHIIbI.

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 3apPAKCHHBIX YaCTHI[ B MArHUTHOM IIOJIC.

Tema 3. DJIeKTPOMArHUTHAST MHAYKIHS.

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.

N300paxkeHue mpeaAMeToB ¢ IOMOIIBIO JIMH3.

AbGeppanuu ONTHICCKIX CHCTEM.

OcHoBHbIE (HOTOMETPUUYECKUE BEITMYNHBI U €IMHUIIBI KX U3MEPCHHUS.
DNEeMEHTBI AIEKTPOHHOMN 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 ronorpaduu.

Tema 7. Ilonsipusanus cBera.

NoogokrowbdE

EctecTBeHHBIN U MOJISIPU30BAHHBIN 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 miocKkoCTH HMOJISIpU3aIIAH.

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 U3IydeHne U TIOMUHECIIEHIUS.
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 - bonbimana 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 KOPIYCKYIISIPHBIX M BOJTHOBBIX CBOMCTB AJIEKTPOMATrHUTHOTO U3TYyYCHHS.
. 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.
. TynHenbHbBINA 3P PeKT.
. JIMHEeHBII TaApMOHUYECKHUIT OCHUIUIATOP B KBAHTOBOM 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. SinepHas ¢usuxa. IaeMeHTbI 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
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Tema 15. DiemeHTHI (l)l/l3](lK]/l ATOMHOTI0 A/Ipa U 3JICMCHTAPHBIX YaCTHUIL

®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. Slnepuass ¢usuka. Pusnka aTOMHOIO SAPA U 3JIEMEHTAPHBIX YACTHLL.

CocraB 1 XxapaKTepUCTHKH aTOMHOT'O sIIIpa.

Macca u 3Heprus cBs3HU sapa.

Mopenu aTOMHOrO sapa.

S nepubie cuibl. PaaroakTUBHOCTG. SIEpHbIE pEeaKLIUH.

Henenue sinep. TepMmosiaepHbIe PEAKLIUU.

Bup! B3anMoneiicTBUi U KIIacChl 3JIEMEHTAPHBIX YaCTHII.

Merobl perucTpaluy 3JIEMEHTapHBIX YaCTHII.

MIOOHBI U HX CBOICTBA. ME30HBI U UX CBOICTBA.

Yactuuel n anTHYacTULBL. [ HiiepoHsl. CTpaHHOCTH U YETHOCTD JIEMEHTAPHBIX YaCTHII.

©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.
. PenstuBuctckoe npeoOpasoBanue moJieH, 3apsiioB 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.

DNEeKTpOCTaTUUECKOE T0JIE B IUIIEKTPUIECKON cpeie.

JIMBIEKTPUKH C HETIOJISIPHBIMU MOJIEKYJIAMH.

JIMDIEKTPUKY C TOJISIPHBIMHU MOJIEKYIaMH.

HoHHBIE AUDIIEKTPUKH.

DneKTpoHHas WK AeQopMaMOHHas MOJIIpU3aLUs.

OpueHTalMOHHAs! WU TUTIOJIbHAS TIOJISIPU3ALHSL.

WoHnHas nonspusanus.

JmsnekTpudeckass IpOHUIIAEMOCTh CPEbI

[ToHATHS MHIYIIMPOBAHHOTO 3apsijaa.

EMKOCTB IIIOCKOTO KOHJIEHCATOpAa.

EMKOCTh IMIIMHIPUYECKOT0 KOHAEHCATOPA.

EMKkocTh cdeprueckoro KoHaeHcaTopa.

CoennHeHre KOHAEHCATOPOB.

OHeprusi CUCTEMbI HEMOIBUKHBIX. TOYEUHBIX 3apsi/10B

[ToHAEpOMOTOPHBIE CUIIBI.

Kaxue cuiabl MOXHO paccMaTpuBaTh Kak HE AJIEKTPOCTATUYECKOTO MMPOUCXOKIACHUSA?
KonnuecTBeHHast XapaKTEpUCTHKA CTOPOHHUX CHUIT

OnHOpoaHBIE U HEOAHOPOIHBIE YYACTKU LIETIH

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

DIIEKTpUYECKHUE TOKH B METAILJIaX.

OCHOBHBIE 3aKOHBI AEKTPUUECKOT0 TOKA B KJIACCUYECKOM TEOPUU AIIEKTPOIPOBOIHOCTH
METAJLJIOB.

Enununa snekTprudeckoil mpoBOAUMOCTH.

Enununa ynenbHOTo 31eKTPUYECKOT0 COMPOTUBIICHHUS.

3akon Oma B auddepennuanbHon hopme.

TemnepaTypHasi 3aBUCUMOCTb COIIPOTUBIICHHUSL.

PaGota u MoiHOCTH TOKA.

3akoHn /[xoyns-JIeHna B uHTErpaibHON Gopme.

VY nenbHas TeroBasi MOLIHOCTh TOKa.

UYTo Ha3BIBAIOT Y3JIOM 2JIEKTPUUYECKOH 1enn?

Yro HE0OX0AMMO 3HATh IIPU pacyeTe CIOKHBIX Lernel ¢ mpuMeHeHueM 3akoHoB Kupxroda?
3akoH OMaB KJIACCUYECKON TEOPUH IEKTPOIPOBOAHOCTH METAILIOB.

3akoH /Pxoynsa-JIeHnaB KilacCM4eCKON TEOPUU IIEKTPOIIPOBOAHOCTH METAILIOB.
3akoH Bunemana-®paHnaB 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.

3akon Jlxoyns-JIleHIaB K1acCMUECKOM TEOPUU SJIEKTPOITPOBOIHOCTH METAILIIOB.
3akoH Bunemana-®paHuaB KJIacCUUECKON TEOPUH AIEKTPOIPOBOJAHOCTH METAJLIIOB.
PaboTa BbIX0/a AIIEKTPOHOB U3 METAJIOB.

OMHUCCHUOHHBIE SIBJICHUS U UX IPUMEHEHHUSL.

DOTOINEKTPOHHAS IMUCCHSL.

Bropuunas snextpoHHast smuccusi. KoahuiueHT BTOpuyHOH 3JeKTPOHHOM SMHICCHH.
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 uist oJIst BEKTOpa MArHUTHOM MHIYKIIMH.
HamaranueHHOCTE BellecTBa.

[TapamarneTukmu.

JnamaraeTukuy.

deppOMarHeTUKHY.

[Ipupona peppomaruerusma.

[ToTOKM 3apsPKEHHBIX YAaCTHUI] B MAaTHUTHOM IIOJIE.

YckopuTenu U aHaIU3aTOPhl 3apsHKEHHBIX YACTHII.

BuxpeBoe anekrpuieckoe moJie.

Tok cmenieHus.

CkopocThb pacnpocTpaHEHHs 3JEKTPOMAarHUTHBIX BO3MYIICHHH.
HNuBapuanTHOCTH ypaBHEHUH MakcBellia OTHOCHTENBLHO MpeoOpazoBanuil JlopeHra.
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.

[Togo6ue BEKTOPHBIX XapaKTEPUCTHK IEKTPOCTATUYECKOTO M MATHUTHOTO MOJICH.
MaruuTtHoe noJje npsMoro Toka.

MaruauTtHoe 1oJjie B LIEHTPE KPyroBOTO TOKA.

B3anmojelicTBue nmapamienbHbIX TOKOB.

MarnuTHas nocTosHHasl.

EnuHuiel MarHUTHON MHIAYKIIMU U HAPSHKEHHOCTH MAarHUTHOTO TOJIA.

TeopeMa O DUPKYJIALIUA BEKTOpa MarHUTHOM HHAYKOHUU (3aKOH IIOJIHOI'O MaroHuTHOT'O HOJIH).

MarsuTHO€ noJie TOPOUAA B BaKyyMe. DIEKTPUUECKOE MOJIe
DIEKTPUYECKOE T0JI€ B 30HE IEPEMEHHOIO MATHUTHOTO TOJIA.
MaruauTtHoe 1noJjie CBOOOTHO JBUKYIIETOCS 3aps/ia.

EquauIiel MarauuTHOTO MOTOKA.

Teopema ['aycca it moJist BEKTOpa MarHUTHOM MHAYKLHH.
IToTokocuemneHue.

PaGota mo nepemenieHnto MpoBOJHUKA C TOKOM B MAarHUTHOM TIOJIE.



39. Pabora no nepemMenieHno KOHTypa ¢ TOKOM B MarHUTHOM IIOJIE.

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

41. YcnoBue Ha rpaHulie pa3zesa IByX MarHeTUKOB.

42. B xakux ciy4yasix HaMarHM4MBaHus B (peppomMarHeTukax HabIr0AaeTCst OCTaTOUHAsS

HaMaroHni4€HHOCTbD.

43. KospuuTuBHas cuia.
44. SIBneHue MarHUTHOTO TUCTEPE3UCA.

Tema

HOo~No arwdE

3. DeKTPOMATHUTHAS HHAYKIHSL.

OnsiTel Dapagnes.

[IpaBuiio Jlenna.

DNEeKTPOJABMIKYINASL CUJIA AIEKTPOMArHUTHON WHIYKIIHH.

OJ1C uHAYKIIMK B HEMOABM)XHBIX MPOBOTHUKAX.

SIBnenne MarHuTHOTO CKUH-3(PeKTa.

Enunuiia uHIyKTHBHOCTH.

B3anmHuas uHayKIus.

B3anMHast ”HIYKTUBHOCTH KOHTYPOB.

BriBeute 1 00BSICHUTE BRIpAXKEHUE TSI INIOTHOCTHA TOKA CMEIIICHHUS.

0. Hoquy IMMOCTOSHHBIC SJICKTPUYCCKUEC U MAarHUTHBIC ITOJIA MOXKHO pacCMaTpUBaTh

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 Teopuu MakcBesuia?

NoookrowdE

Tema

N =

ok

~No

Tema

1.

Tema 4. Ontuka. KBaHTOBasi Npupoaa u3jay4yeHus.

Mo3keT 11 BOBHUKHYTh SIBJICHHE MOJIHOTO OTPa’KEHUS, €CIIU CBET MPOXOIUT U3 BOJIbI B CTEKIIO?
B gem 3akmrouaercst GU3NIECKUN CMBICT a0COTFOTHOTO TIOKA3aTeNsl MIPEIIOMIICHHUS CPEIbI?

B uewm 3akitoyaercs npuHIUI pabOThl CBETOBOJIOB?

B dem 3akmrouaercs npunnun @epma?

Kak ocymiectisieTcst moctpoeHue u300pa>keHus NpeMETOB B TMH3aX?

UeM 0TIMYAIOTCS YHEPTETUYECKUE U CBETOBbIE BETMUUHBI B (hOTOMETpUN?

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

5. UuTepdepennus cBera.

OcHOBHBIE IOJIOJKEHUS U BBIBOJBI KOPIYCKYJIIPHOW U BOJIHOBOM TEOPUU CBETA.

B yem 3akirogaercst ocHOBHas uaes Teopuu Ilnanka?

Kakyto BelnunHy Ha3bIBalOT BpEMEHEM KOTE€PEHTHOCTH, JJIMHOM KorepeHTHocTH? KakoBa
CBSI3b MEKIy HUMU?

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

[Touemy nHTEpPEpPEHILINIO MOKHO HAOII0AaTh OT IBYX JIa3€pOB U HENb3s OT ABYX
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

Kakoss! nononnenus ®@penens k npuHuny I'roirenca?

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

B uem 3akirouaeTcst IpUHIKI TOCTpOeHUs 30H Openens?

Korna nabmonaercs nudpaxius @penens, a korna @paynrodepa?
Hudpaxmus @penenst Ha KPYrioM OTBEPCTHH.

B uem 3akmrouaercst uaes rojgorpadupoBanusi?

Tema’. Ilonsipusanus cBera.

=

&
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10.

Bo3moxHa su nosnsipusarius Juist poJI0JIbHBIX BOJIH?

UTto Ha3bIBaeTCs €CTECTBEHHBIM CBETOM? YacTUYHO NOJIAPU30BAHHBIM CBETOM? DJUIMIITUYECKU
MOJISIPU30BaHHBIM CBETOM?

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

Kak npakTnyecku OTINYUTH IUIOCKOMOJIIPU30BAHHbIN CBET OT €CTECTBEHHOTO?

UeM oTIMYAIOTCS OTpHUIATENbHbIE KPUCTAILIBI OT MOJIOKUTENbHBIX? [IprBeauTe 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 yroi bprocrepa? [lokaxkure, 4TO IpH BBINIOJHEHUH 3aKOHA bprocrepa
OTpPaXEHHBIN U MPEJIOMIICHHBIN JTy4d B3aUMHO MEPHEHIUKYIISPHBI.

OO0mbscHUTE AelicTBHE CBETOBOTO 3aTBOpa siueliku Keppa B coueTaHuu ¢ noyisipu3atopom U
aHAJIN3aTOPOM.

B yem oTiinume onTUYeCKOl aKTUBHOCTH OT IBOMHOTO JTy4ENPEIOMIICHUS?

Tema 8. Onruka IBHXKYIIHMXCHA CPel.

=

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

[Ipumenenue onbiTa MaiikenbcoHa.

B uem ocHoBHOe oTninume 3¢ dekra Jlomnepa st cBeTOBbIX BoJIH OT 3¢ dekra Jlomepa 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. dddexr Komnrona.

EnnHCTBO KOPITyCKYJISIPHBIX U BOJIHOBBIX CBOIMCTB 3JIEKTPOMArHUTHOTO U3Ty4EHHS.

TemalO. KBanTOoBasi npupoaa u3Jjy4eHusl.

=

w

Uto Takoe s1ekTpoMarauTHas BosiHa? KakoBa CKOpOCTh €€ pacrpocTpaHeHHs?

KakoBel  Qu3myeckue TpOIECCHl, MPHUBOIAIMIME K  BO3MOXHOCTH  CYHIECTBOBaHHS
AJIEKTPOMArHUTHBIX BOJIH?

[Touemy I'epi1 B cBOMX OTIIBITAX UCIIOJIB30BAJl OTKPBITHIN KOJeOaTeIbHBINH KOHTYP?

Kakmne xapakTepuCTHKU MOJSI MEPUOJUYECKH H3MEHSIOTCS B Oeryiiel SJIeKTpOMarHUTHOMN
BOJIHE?.

3anuimre BOJHOBOE ypaBHEHHE Ul BeKTOpoB E u H mepeMeHHOro 3j1eKTpOMardHMTHOTO
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 U3MEHUTCS SHEPreTHYeCKasi CBETUMOCTb YEPHOT'O TeJa, €CIIU €T
TEPMOJIMHAMHUYECKasl TEMIIEpATypa YMEHbBIIUTCS BABOE?

4. Kak cMecTUTCSl MaKCUMYM CHEKTPaJIbHOM MJIOTHOCTH 3HEPT€TUYECKOW CBETUMOCTH YEPHOTO

TeJa ¢ NOBBILICHUEM TEMIIEPATYPHI?

Wcnonb3ys popmyny Ilnanka, Haiiaure nocrosiHHyto Credana-bosbiimana.

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

Poanes-Ixxunca?

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

8. MoskeT 11 30J10Tasl IIIACTUHKA CITYKHUTh (DOTOCOTIPOTHBIICHUEM?

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

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

11. Tlpu 3ameHe 0JTHOTO MeTajljla APYrUM JJIMHA BOJIHBI, COOTBETCTBYIOIAS KPACHOW I'PaHUIIE
yMeHbIaercs. YTo MOXKHO CKazaTh 0 paboTe BBIXOJA 3TUX METAJIOB?

12. Kak ¢ moMo1bpio ypaBHeHHS DiHIITeHHA 00bsIcHUTE 1 [13akoHbI poTodrdderTa?

13. HapucyiiTe 1 00bSICHUTE BOJbT-aMIIEPHBIC XapaKTEPUCTUKHA, COOTBETCTBYIOIIHE IBYM
Pa3IMYHBIM OCBELIEHHOCTSIM KaTo/1a IIPH 3alaHHON YacTOTE U IBYM Pa3IMYHbIM YacTOTaM MpH
3aJJaHHOM OCBEIIEHHOCTH.

14. Yemy paBHO OTHOIIICHHE JIaBJICHUN CBETA HA 3€PKAIBHYIO U 3a4E€PHEHHYIO TTIOBEPXHOCTH?

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

apdexre Komnrona?

N
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Tema 12. DjeMeHTHI KBAHTOBOM (PU3UKH.

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 ¢pusuka. ®u3nKa aTOMOB 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 OTIAMYNE KBAHTOBOM CTATUCTUKH OT KIACCHUUYECKOM?

Kak 00BsicHsI€T KBaHTOBAsI CTATUCTHKA OTCYTCTBHE 3aMETHOTO OTJIMYHMS TEINIOEMKOCTEN
METAJJIOB U TUIEKTPUKOB?

ok w



~No

10.

11.
12.
13.

Kak 00BsICHUTD SIBJICHHE CBEPXITPOBOAUMOCTH?

Uro Takoe 3ddekr [xozedcona?

Yem pa3nuuaroTcs MO 30HHON TEOpUHM MOJYNPOBOAHUKH W JUAIEKTPUKU? METaulbl U
JTUDIIEKTPUKHU ?

B gem cyTth anmmabaTHueckoro npuoOIKEHHs U IPUOIMKEHHE CaMOCOTIACOBAaHHOTO TOJIs?
YeMm oTIM4aroTcs OHCPIrCTUYCCKHUEC COCTOSAHUSA OJICKTPOHOB B H30JIMPOBAHHOM a4aTOMC H
kpuctaye? UTo Takoe 3anpelieHHble U pa3pelieHHbIe SHEPreTUYECKHE 30HbI?

Kaxk O6’I)$ICHI/ITI) YBCJIMYCHHUEC IPOBOAMMOCTH C IIOBBINICHUCM TCMHGpaTypI)I?

Yem 00yciioBIeHA TPOBOIUMOCTH COOCTBEHHBIX TOTYIIPOBOTHIUKOB?

[Touemy ypoBenb @epMu B COOCTBEHHOM NOJIYNPOBOJHUKE PACIOIOKEH B CEPEIUHE
3anpenieHHoi 30He? Jloka3zarb 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 TEOpPUM MEXaHW3Mbl BO3HHUKHOBEHHS  (UIYOPECICHIIMU U
dhocdhopecrienuu?

Uto npencrapistoT co6or KpuctamioGopsr?

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 U YETHOCTH dJIeMEHTapHbIX yacTul? Jlyis yero ouu BBoAsTCA? 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 YacTHUIIAM M MOYEMY MPUITKHCHIBAIOT JICNTOHHOE YHUCIIO? GapuOHHOE
yucno? B uem 3akitoyaeTcst 3aKOHbI KX COXpaHEHUs ?

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

=

[Touemy simepHas MoJieNlb aTOMa OKa3ajach HECOCTOATEIbHOM?.

2. Ilouemy M3 pa3IUuYHBIX CepUll CHEKTpPaJbHBIX JMHUH aromMa BOJOpOJa IEepBOil 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 BBIBOIBI MOXKHO CZA€TIaTh Ha OCHOBaHUU onbITOB Ppanka u ['epua?

6. ATOM BOJIOpOJIa HaXOAUTCSH B COCTOSIHMU C n=5. CKOJBKO JIMHUHA COJEPKHUT €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.
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11

12

13

14

15

16

17

18

Hanecure Ha mikany JJIMH BOJIH TPH JIMHUM KaXJ0W U3 MEPBBIX ABYX CHEKTPAJIbHBIX CEpUid
aToMa BOJIOPOJA.

[Touemy criekTp MOTIOUIEHUSI aTOMa BOJAOPO/1a COACPKUT TOJIBLKO ceputo Jlaiimana?

Yemy paBHBI (a3oBas rpymmnoBas CKopocTu potoHa?

Kak, ucxons W3 COOTHONICHHSI HEONPEICICHHOCTEH, OOBICHUTh HAIMYUE €CTECTBEHHOM
IIMPUHBI CTIEKTPAJIbHBIX TUHUN?

Urto ompeaenseT KBaapaT MO/l BOJTHOBOM (PyHKITUHN?

[Touemy KBaHTOBAasI MEXaHUKA SIBISIETCSA CTATUCTUUYECKON TEOpUECH?

B uem oTnnume moHMMaHus MPUYUHHOCTH B KJIACCUYECKOM M KBAHTOBOM MEXaHHKe?
Kakumu cBoiicTBaMU MUKPOUYACTHI] OOYCIIOBIICH TYHHEIbHBIN 3 derT?

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 COCTOSTHUEM =17
Bo ckoinbko paz?

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

Kak m3aMeHuThes ko3(h(GUIMEHT MpO3padyHOCTH MOTEHIMAIBLHOTO Oaphepa ¢ POCTOM €ro
BBICOTBHI? C YBEJITMYEHUEM MACChI YACTHUIIBI? C YBETMUCHUEM MMOJTHOW SHEPIUU YaCTHUIIbI?
Kak m3menutbest k03¢h(UIMEHT MpO3pavyHOCTH MOTEHIMAIBHOTO Oaphepa C 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 pacTlpelelieHue YHEPreTHICCKUX YPOBHEH OT (POPMBI MOTEHIIUATBLHON SIMBI?
OTBET NPOUILTIOCTPUPOBATE.

B ueM oTiiMune KBAaHTOBO-MEXaHMYECKOTO M KJIACCHYECKOTO OINHCAaHUSI FapMOHHYECKOTO
ocuwsitopa? B BeIBogax 3TUX ONUCAHUM?

Tema 16. SInepuasi puzuka. ®u3nKa aTOMHOIO SIAPA 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-MEXaHUYECKHUI CMBICII IEPBOTO OOPOBCKOTO paanyca?

CpaBHUTE IUNIOTHOCTH BEPOSITHOCTH OOHAPYKEHHS JICKTPOHA B OCHOBHOM COCTOSIHHH

aToma BOJIOpPOJia CoTiiacHoO Teopur bopa 1 KBaHTOBOM MEXaHHKH.

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

ABIstOTCS 0030HaMu? pepmuoHamu?

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

8 Kak u3MeHHTCS HHTEHCUBHOCTb PEHTT€HOBCKOI'O M3JIyUY€HHs U IPaHHIIA CIUIOIIHOTO
CIIEKTpa C yBEJTMUEHUEM HANPSKEHUS MEXy KaTOJOM U aHOJI0OM? C YBEJIMUCHHEM
Hakaja HUTH KatoJa?

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

10 Yto Takoe CTOKCOBBI CIIyTHUKN? AHTUCTOKCOBBI CITyTHUKH?

11 Kaxk oCymecTBIISIIOT COCTOSIHUS C HHBEPCUEH HaceNeHHOCTeH?

O wiN
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12 Kaxkoe ycnoBue HE0OX0AUMO Il BOSHUKHOBEHUS BHIHYK/ICHHOTO U3Ty4YEHHS B
BELIECTBE?

13 Yt0 MOXKHO CKa3aTh 0 (ase, MOJIAPU3ALNU 1 HATIPABICHUHU UCITYCKAEMBIX
AJIEKTPOMArHUTHBIX BOJIH B CITy4ae CHOHTAHHOTO M3ITy4eHUs?

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

15 Tlouemy ogHUM U3 00sA3aTEIbHBIX KOMIIOHEHTOB Jla3epa ABJIAETCS ONTUYECKUI
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 MPOILIECCOB U SIBJIICHUH;

aHAIM3UPOBATh U (GOPMYIUPOBATH OCHOBHBIE (PM3MUECKHE 3aKOHBI U MPUHIUIIBI TIPU aHAIHN3E
MPUPOJHBIX W TEXHUYECKUX TIPOIIECCOB M SIBJIICHUM, BO3HHUKAIOIIUX B MpodeccuoHaIbHOM
NESTENHPHOCTH; MPU pa3pabOTKe HOBBIX TEXHOJIOTMUECKHX MPOIIECCOB, MPOU3BOJICTBEHHBIX MAIIUH U
KOMIUIEKCOB C MPUMEHEHHEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHH;
BIIQJICET: HABBIKAMH HATYPHBIX OKCIEPUMEHTOB C TMOCIEAyIonel oOpabOTKOM WX pe3ynbTaToB,
METOJIJaMU MaTEMaTUYECKOT0, KOMITBIOTEPHOTO M (PU3UUECKOTO MOJICITUPOBAHMS, METOJIAMU PEIICHHS
TeXHUYECKUX 3a/ad, pacyeTa MPOU3BOJACTBEHHBIX TPOIECCOB M KOHCTPYHPOBAHUS COOPYKEHHUMH,
MAIlIMH U TEXHOJIOTUUECKOTO 000y I0BaHMUS.

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

3HAET: OCHOBHbIE (PU3UYECKHE 3aKOHbI M MPHUHLHUIIBIL, KOTOpPHIE JIEKaT B OCHOBE Pa3IUYHBIX
TEXHOJIOTUYECKHUX IPOILIECCOB, MPUHLMIBI NEHCTBUS pa3iMuYHBIX —alapaToB, MAllUH U NPUOOPOB;
(bu3MYECKYI0 CYHIHOCTh Pa3HOOOPa3HBIX MPHUPOJHBIX MPOLIECCOB M SBJICHMI; MPOIECCHl B3aUMHOTO
peoOpa3oBaHMs IEKTPUUECKON U MEXaHUYECKOM SHEPTUH;

yMeeT aHaJU3upoBaTh U (POPMYIHPOBATH OCHOBHBIE (PU3MUECKHE 3aKOHBI U MPUHIIUIBI, KOTOPHIE
JeXaT B OCHOBE pAa3IMYHBIX TEXHOJIOTMYECKUX IPOLECCOB, NPUHLMIBI ACHCTBUA Pa3IUYHbIX
anmnapaToB, MAlIMH ¥ TPUOOPOB; (PU3UUECKYIO CYIIHOCTh Pa3HOOOpa3HBIX MPUPOIHBIX MPOILECCOB U
SIBIICHUI; IPOLIECCHI B3aMMHOTO IIPe0Opa3oBaHusl JEKTPUUECKON U MEXaHMYECKON SHEePI Uu;

BIIaJICET; HABBIKAMHM HATYPHBIX HKCIEPUMEHTOB C MoOcleayrouieil 06paboTkol HX pe3yabTaToB,
METO/IaMU MaTeMaTHYeCKOT0, KOMIBIOTEPHOTO U (PU3HUUECKOr0 MOJAEIUPOBAHUS, METOAAMH PEIICHUS
TEXHUYECKUX 3a/ay, pacyeTra MPOU3BOACTBEHHBIX MPOLECCOB U KOHCTPYMPOBAHUSA COOPYKEHUH,
MalIH U TEXHOJIOTHYECKOTO 000pyI0BaHUSI.

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

3HAeT HEKOTOpBIE METOJbl aHAIW3a U MOJAEIUPOBAHUS, TEOPETUUECKOTO U SKCIEPUMEHTAIBHOTO
UCCIeN0BaHUS, PU3NYECKYIO CYLTHOCTh PA3HOOOPA3HBIX MPUPOIHBIX MPOIIECCOB U SBJICHMUIA;

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

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

2. Onmucanme MIKAJbLI OLEHUBAHUA

MakcuManabHO BO3MOXHBIN Oaiil 3a Bech TEKYIIMHA KOHTPOJb YCTAHABJIMBAETCS paBHBIM S5.
Texyliee KOHTPOJIBHOE MEPOIPUATHE CUUTAETCS CAAHHBIM, €CJIM CTYAEHT IOJY4YHII 32 HETO HE MEHEE



60% OT YCTaHOBJIGHHOTO JJISi 3TOr0 KOHTPOJS MaKCUMalbHOTo Oaiuia. PedTuHTOBBIA Oa,
BBICTABIISIEMbIl CTYIEHTY 3a TEKyllee KOHTPOJBHOE MEpOINpHUATHE, CIAHHOE CTYACHTOM B
yCTaHOBJICHHBIE IPa()UKOM KOHTPOJILHBIX MEPOIIPUSATHI CPOKHU, ONIPEEIIAETCS CIETYIOIIMM 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 MEPOTPHSTHS BKIIOYACT B CEO0sl BBITIOJIHEHHE
COBOKYHHOCTI/I paSHprOBHeBBIX KOHTpOJ'IBHBIX 3a/1a4, HpeJICTaBJ'IeHHI)IX B MCTOIUYCCKUX YKBSaHI/IHX JUIA
JTAHHOM CIIEINAILHOCTH.

[Tpennaraemele CTyAeHTY 3aaHus TIO3BOJISIOT ITpoBepuTh OITK-2 KoMIIeTeHITHH.

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

[Ipy moOAroTOBKE K OTBETY CTYIEHTY MNPEAOCTABISIETCS IMPaBO TMOJBb30BAHUS CIPABOYHBIMHU
MarepuaiaMt, KaJIbKYJISTOPOM.

[Ipu nmpoBepke 3a1aHus1, OLICHUBAIOTCS:

-METO/1 PEIICHHUS 33]JaHHS;

-HOJIXOI;

-TOYHOCTh PACUETOB,;

-TMI0CJIEIOBATENBHOCTD M PAlMOHAIGHOCTD BBIIOJTHEHHMSI.

CocTaBUTEID

(moamnuce)

«  » 2020 r.
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