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HepraaoMbrec K TeXHOTOT Y CCK T HHCTUTYT ((1)I/IHI/IEUI) CKQDV

YTBEPXK/IAIO:
N.o. 3aBenyromero xapeapoit ' MM/I
A. B. IlamkoBckuit
« » 2021 r.

®OH/I OHUEHOYHbBIX CPEACTB
JUJTS HpOBeI[eHI/ISI TeKyIIIeFO KOHTpOJ'ISI yCHGBaeMOCTI/I nu HpOMe)I(YTO‘{HOﬁ arTecraignun
o JucuuImmiae «Pu3nkay
«JIEKTPOHHBIN JJOKYMEHT»

Ilo mucrmmuimae busnka

Hanpasnenue noaroroBku 15.03.04 ABTOMAaTH3AIIUA TEXHOJIOTUYECKUX
MIPOIIECCOB U TIPOU3BOJICTB

[Ipodruts ABTOMAaTH3aIIMSI TEXHOJIOTHYECKUX MPOIECCOB U
TIPOU3BOJICTB

KBamndukanms BEITyCKHUKA bakanasp

dopma oOyueHus OuHas

VY4eOHBIH ITaH 2021

Nzygaercs B 2, 3 cemecTpax



IIpenucnosue

1. Ha3nauenue: TeKymuii KOHTPOJIb M MPOMEKYyTOUHas arrectauus oOydaromuxcs PI'AOY BO
«CeBepo-Kapkazckuil denepanbHblii YHUBEPCUTET» HA COOTBETCTBUE UX MEPCOHANIBHBIX JOCTHXKEHUN
MO3TAalHBIM ~ TPEOOBAaHUSM  OCHOBHOW  Npo()eCCHOHANBHOW  00pa3oBaTEIbHON  MPOTpaMMBI
CHEIHAIbHOCTH (OLIEHKA 3HAHUM, YMEHUN U OCBOEHHBIX KOMIIETEHLIU).

2. @DOH/T OTICHOYHBIX CPEJCTB TEKYIEr0 KOHTPOJIS YCIICBAEMOCTH M TIPOMEKYTOYHOM aTTECTAINH
pazpaboTaH Ha OCHOBe pabodeld TpOrpaMMbl JTUCHUIUIMHBI «®DuW3WKa» W B COOTBETCTBHU C
00pa30BaTeIIbHON MPOrpaMMOi BEICIIEro OOpa3oBaHHs IO HampaBieHHio moAroToBku 15.03.04
ABTOMAaTH3alMs  TEXHOJOTHYECKUX  mporeccoB u  mnpousBoactBl5.03.04  ABromaruzarms
TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJCTB, YTBEPKICHHOW Ha 3aceqaHuu Y 4eOHO-METOUYECKOTrO

coBera CKOVY, npoTtokos Ne OT « » T.

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

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

5. ®OC cornacoBaH ¢ BblTycKaromien kadenpoit MHbopManinoHHble CUCTEMBI, IEKTPOIIPUBOJL U

aBTOMAaTHU3aIMs, MPOTOKOI Ne  oT«__ » r.

6. IIpoBeaena skcneptuza DOC. YUneHbl 3KCHEPTHOW TPyMNIbl, MPOBOJUBIINE BHYTPEHHIOIO

AKCHEPTHUY:

[Ipencenarens: (®.1.0., 10KHOCTB)

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

DKCHEPTHOE 3aKII0YeHHUE. (POHJ OIICHOYHBIX CPEJICTB MOXET OBbITh HCIIOJIL30BAaH IS IPOBEICHHS
TEKYIIETO KOHTPOJSI U MPOMEXKYTOYHOM aTTecTallu OOy4YaloUIMXCs MO HAMpaBiICHHIO MOATOTOBKU
15.03.04 ABTOMaTH3aIUsI TEXHOJIOTHYECKHUX MPOLIECCOB U MTPOU3BOJICTB

« » 2021 r. (momuck)

7. Cpok neiictBust @OC



[Macnopt (hoH/IA OTICHOYHBIX CPEJICTB
U IIPOBEACHHU A TCKYILICTO KOHTPOJIA U HpOMe)ICYTOqHOﬁ arTrecralmuu

[To nucumniuue
Hanpasnenune noarotoBku

[Tpodws moaroTOBKH

duzuka
15.03.04

ABTOMAaTH3aIMA

IMpoUecCCOB 1 IMTPOU3BOJCTB
ABTOMaTI/I3aHI/ISI TCXHOJIOIT'NYCCKUX MPOILECCOB U

TEXHOJIOTHNYCCKUX

IIPOU3BOJICTB
KBanudukanus BbITyCKHHKA bakanasp
dopma o0ydeHHS OYHast
I'on Hayana oOyueHus 2021 rona
Nzyuaercs B 2,3 cemecTpax
Kog Oran CpenctBa wu | Bug Tun HaumenoBan | KommnuectBo
olieHuBaeM | (OpMHUPOBA | TEXHOJOTHH KOHTPOJIS, KOHTPOJISI | e 3aJ]aHu JUTS
onu HUA OLICHKHN arTecranusa OLI€HOYHOI'0 Kaxxa0ro YpPOBHHA,
KOMIICTEHIT | KOMIICTCHIIU CpeacTtBa IT.
5051 u (Ne Tembr) bazos | IloBbllIeHH
BIN BIN
OIlK-1 123 4 56| CobecenoBa | Tekymuit | YerHbiidi | Bompochkr 130 120
OK-5 7 HUE TUTST
cobecenoBaH
us
OIIK-1 Bomnpocer  k | [Ipomexyr | YerHplld | Dk3amMeH 130 120
OK-5 1- 7 | skx3ameny OYHBIN
CocraBurenb
(moanuce)

2021 r.

« »




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

YTBEP/XK/JIAIO:

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

« »

Bonpocsl Kk 3k3aMeHy
[0 TUCIUIIINHE «DU3nKa»

ba3oBblii ypoBeHb

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

3HaTh:

0
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

P PRPO0O0O~NOOTE WNE

2. cemecTp

[Ipeamer Gu3mky 1 €e CBA3h C IPYTHUMH MPEAMETAMHU.
Emuaniet namepernst u3nyecKux BEIHIrH.
OCHOBHEBIE ITOHATHUSI KHHEMATHKA 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 MEXaHMUYECKOM CHCTEMBI. TeopemMa 0 IBMKEHHUH 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 Heynpyrui yaap aByx tei. 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 Kemiepa. 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 MEXTy HAMIPSHKEHHOCTHIO M TIOTEHITHATIOM TPaBUTAIMOHHOTO TIOJISL.

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 pacrnpeesieHui MOJIEKYIl HIEaIbHOrO ra3a Mo CKOPOCTSIM U SHEPTHU TEILIOBOIO
JIBUOKCHHUS.

36 Pacnpenenenue Bonbimana. Pacnpenenenne I'u6oca.

37 sIBnenust nepeHoca B TEPMOJANHAMUYECKMX HEPABHOBECHBIX CUCTEMAX.

38 Tuddysust, TEIONPOBOJHOCTD, BI3KOCTh. CTaTHCTHUECKUE pacipeieleHus. BeposTHOCTE U
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 OGpatuMble 1 HEOOPATHMBIE TEMIOBBIE TPOLIECCHI.

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 cocrostaue. CTpoeHue kUaKocTel. [I0BEpXHOCTHOE HATSKEHHE.,

54 SIBneHus Ha rpaHUIE KUIAKOCTH M TBEPIOro Tea. KanuyuisipHble SBICHUS.

55 da3oBbie paBHOBECHS U TIPEBpalleHus. VcnapeHue u KOHIEHCAIHS.

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

57 Kpuruueckoe cocrosuue. [leperperslii nap u neperperas )HIKOCTh (MeTacTaOUILHBIE COCTOSHHS).

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 PA3CJIOB €CTCCTBO3HAHUS.

2 Bocnons3oBaThes KnuHeMaTHUeCKHMM OIIMCAHHEM MEXaHUYECKOTO JABHXKCHUA.

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 NOCTYNATCIIbHOC AIBUIKCHUEC TBEPAOTO TCJIA.

~N o
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HccnenoBaTe BpallleHUE TBEPAOTO TEJIa BOKPYT HEMOIBUKHOM OCH.

Onpenensars yriaioByr CKOPOCTb U YIIIOBOE YCKOPEHHUE Tela.

HccnenoBaTte NOHATHE O INIOCKOM JABUKEHHUH TBEPAOTO TENA.

[IpumensaTs 3akoHs! ['amunes-HproToHa.

Hcnonws3oBath ypaBHEHUS TBUKECHUS.

Pacnio3naBate nHepIMaIbHbIE U HEMHEPIIUAIBHBIE CUCTEMBI OTCYETA.

Hcnons30BaTh NpuHIKIN OTHOCUTENIBHOCTH ["anuest.

Onpenenars Npupoay CHIL.

Ornpenensatb rpaHUlbl IPUMEHUMOCTH KJIACCUUECKOM MEXaHUKH MaTepUAJIbHBIX YaCTHII.
Hcnonb30BaTh NOHATHE O MEXaHUYECKON CUCTEME.

Ornpenenatb UMIYJIbC MaTEPUATHBHOM TOYKUA U MEXAaHUYECKON CUCTEMBI.

[IpuMeHsTh 3aKOH COXpaHEHUs UMITYJIbCa KaK (PyHIaMEHTAIbHBINA 3aKOH TIPUPOIBI.
Ornpenensats LEHTP MAcC MEXaHUYECKON CUCTEMBI.

[IpuMeHsTh TEOpEMY O ABUKEHUU IIEHTPA MAacC 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.

PaccuntaTh MOMEHT CHJTBI, MOMEHT UMITYJIbCA.

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

Pacno3naBath TMHAMUYECKUE U CTATUCTUYECKHE 3aKOHOMEPHOCTH.

Pacno3naBate mapameTpsl COCTOSIHUS Ta3a.

Hcnonp30BaTh ONBITHBIE 3aKOHBI HICATBHOTO Ta3a.

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

PaccunThiBath sIBIEHMS EPEHOCA B TEPMOJAMHAMUUYECKHX HEPABHOBECHBIX CUCTEMAX.
Tepmoannamuueckue GyHKIHUH.

Buytpennsis sHeprusi, pabota U KOJMYECTBO TEIIOTHI.

[IepBoe HayaI0 TEPMOIMHAMUKH.

PaGora mpu paznu4HbIXHU30IpOIIEeccaX.

Pa3bupatsb nporecchl: aquadaTnyecKuil, TIOJIUTPOIHBINA, KPYTrOBOU MPOILIECC, a TAKKE
oOpaTuMble 1 HEOOpaTUMbIE TEIIOBBIE MTPOLIECCHI.

Ornpenensats NPUBEACHHOE KOJUYECTBO TEILIOTHI.

Hcnonp30BaTh CTaTUCTUUECKOE TOJIKOBAHUE SHTPOIHUU.

Hcnonb3oBath hunocockuii CMBICT BTOPOTO Havajia TEPMOJAUHAMUKH.

Pazoupare Lukn Kapro, KITJI nukoia.

Hcnonp30Barh TEIUIOBBIE IBUTATEIU U XOJIO0IMIbHbIE MAIIUHbI, XOJI0IUIbHUK, KOHIULIUOHED,
TEIUIOBOW HACOC.

OnpenenuTh MOBEPXHOCTHOE HATSKEHUE, KAIUIUISIPHBIE SIBIICHHUS.

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

[Ipumensts nzotepmsl Ban-nep-Baanbsca, KpuTuueckoe 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.

HccnenoBanrneM KpUBOJIMHENHOTO JBHKEHUE TOUKHU.

HccnenoBanuem nepemMenieHusi, yTH, CKOPOCTH U YCKOPEHHUS TOUKHU ITPU KPUBOJIMHEHHOM
JBUKCHUU.

HccnenoBanneM HOpMaJIbHOTO Y TAHT€HIIMAJIBHOTO YCKOPEHUS TOUKH.

HccnenoBanmem noCTyInaTesbHOTO IBUKEHUS TBEPAOTO TENA.

HccnenoBanuem BpanieHusi TBEPAOTO TEIa BOKPYT HEMOABHKHOM OCH.

OrmpeenenreM 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 COXpaHEHHUs UMITYJIbca Kak yHaMEeHTAIbHBIN 3aKOH IPHPOJIBI.

Teopemoil 0 JBUXKEHUU LIEHTPA MACC CUCTEMBI.

[MousTussMu: paboTa U MOIIIHOCTD CHJIBI.

[loHATHAMYU: KHHETHYECKas YHEPTHUIO U MOTEHITHAIbHAS YHEPTHIO.

[lonATHAMYU: KOHCEpBATUBHBIE M HEKOHCEPBATUBHBIE CHLIBI.

3aKOHOM COXpaHEHUS DHEPTHH.

ITondaruemM oceBOil MOMEHT UHEPLIMM TBEPAOIO TeMa.

Pacuerom MoOMEHTa CHIIBI, MOMEHTA HIMITYJIbCA.

OCHOBHBIM ypaBHEHHEM TWHAMHUKH BPALIATEIHHOTO IBIKEHHS TBEPIOTO TENA.

3aKOHOM COXpaHEHHSI MOMEHTa UMITYIIbCa.

[orATHAMYU: AMHAMUYECKHE U CTATHCTUYECKHE 3aKOHOMEPHOCTH.

PacriosnaBanmeM mapaMeTpoB COCTOSHUS Tasa.

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.

SIBieHreM mepeHoca B TEPMOJMHAMAYECKUX HEPAaBHOBECHBIX CUCTEMAX.

Tepmonunamuveckre GyHKIIAH.

Brytpennss sueprus, paboTa ¥ KOJIHYECTBO TEIIOTHI.

IIepBoe HavamO TEPMOIUHAMHUKH.

Pabora npu pa3nmm9HBIX U30MpoIIeccax.

[lorATHAMYU TIpOIIECCOB: aMadaTHYECKUN, TOTUTPOITHBIA , KPYTOBOM MPOIIECC, a TAK)Ke OOpaTHMBIE U
HE0OpaTHMBIE TEIIOBBIE TIPOIIECCHI.

[lorsATHEM TIPUBEIEHHOE KOJIMYECTBO TEILIOTHI.

CTaTUCTHYECKUM TOIKOBAHHUEM SHTPOITHH.

OuocopCKUM CMBICIIOM BTOPOTO Hayaja TEPMOTUHAMUKH.

Pacuerom Huxn Kapuo, KI1/] nukna.

Hcnonp3oBaHMEM TEIUIOBBIX JIBUTATENEW W XOIOMMIBHBIMH MAITUHAMH, XOJIOIMIBHHK, KOHIUIIIOHED,
TEIJIOBON HAcoC.

OrnpeneneHrueM MOBEPXHOCTHOE HATSHKEHUE, KAWIUISIPHBIE SIBJICHMUSL.

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

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 PacCTOSIHHUM, BPEMEHHBIX HHTEPBAIOB M MACC, XapaKTEPHBIX IS PA3TMUHBIX

pa3aesioB eCTECTBO3SHAHMSL.

9 TlIpocTpaHCTBEHHO-BpEMEHHBIC OTHOIICHHSI.

10 ®wusudueckne Moaeau. KnHeMaTndeckoe ONMCaHHe MEXaHUISCKOTO JIBIKEHUSI.

11 TlpsmonuHelHOE BUXKEHUE TOUKH.

12 KpuBonmHelHOE IBIKEHHE TOUKH. [lepemenienne, myTb, CKOPOCTh M YCKOPEHHE TOYKH TIPH
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 TlonsTHs HU3UIECKOTO M CTAIMIOHAPHOTO 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'paHu1Ibl IPUMEHUMOCTH KIACCHUYECKON MEXaHUKHU MaTEepPHAIbHBIX 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 UHEPIIMM OTHOCUTENHHO MPOU3BOJILHOM OCH BpaIICHHUS.

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 OOBsicHUTE 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

JIBuKEHME Tenna NepeMEHHON MacChl.

PaboTa 1 MOITHOCTH CHIIBI.

KoHcepBaTHBHBIE 1 HEKOHCEPBATUBHBIE CUJIBI.

[lonHas MexaHuyecKasi 3HEPTUsI CHCTEMBI.

[loTeHumanpHas 3HEpPrys Tej1a Ha BBICOTE.

[loTeHumanpHas 3HEPIUst MPYKUHBIL.

CToNKHOBEHHE YACTHULL.

JlccunaTtuBHbBIE CUCTEMBI.

JluHaMHuecKkre U CTaTUCTUYECKHE 3aKOHOMEPHOCTH.
TepmoanHaMuueckas mKaua TeMIepaTyp (3aBUCUMOCTH U3MEHEHUsI 00beMa U JaBJICHHUS).
CpenHss KBapaTH4Has CKOPOCTh MOJIEKYJI HEAIbHOTO Ta3a.

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

rasa.

MonexkyasspHO-KHHETUYECKUI CMBICIT TEMITEPATYPHI.

BepostHocTs u haykryanuu.

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 TIPOOETa MOJIEKYII.

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 bosbiiMaHa 0 paBHOMEPHOM pacIpele]ICeHUH SHEPTUU 10 CTETIEHSIM 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 NOJE3HOTO NHCTBUS Il KPYTOBOTO Tpoliecca.
®opmyna bosbimana.

[IpuHIMIT BO3pacTaHUs SHTPOIIHH.

TpeTbe HaYaI0 TEPMOJUHAMUKH.

Teopema HepHcra.

YpaBHeHus bepnymum

Bsi3kocTh (BHYTpEHHEE TPEHUE).

JIBa pexrma TeueHust )KUIKOCTHU.

Merto el onpenenenus Baskocti. Meton Crokca.
Meroab! onpeaenenus Bszkoctu. Meron Ilyaszeis.



89 SIBreHus Ha TpaHMLIE )KUAKOCTH U TBEPIOTO Tela.

90 KanunnsipHble SIBICHHS.

91 Ileperpetslii map u neperpeTast KUAKOCTh (METacTaOMIbHbBIE COCTOSIHHSA).

92 VYpasuenue Knaneiipona-Knaysuyca. Uto siBisieTcs CIeICTBHEM CUTYallUH, KOTr/1a 00beM
KuaKou (a3el MeHbIIe 00BeMa TBep 10U (as3pi?

93 ®dazoBble MIepexo sl BTOPOTO POJIa.

94 Kpurtnueckas Temmeparypa.

95 Amnanu3 quarpaMMbl COCTOSIHUS

YMmerh:

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

Omnpenenars quana3oHbl PACCTOSHUM, BPEMEHHBIX HHTEPBAIOB U MacC, XapaKTePHBIX JIJIs

Pa3IUYHBIX Pa3eiiOB €CTECTBO3HAHUS.

Bocrmonib3oBarbess KnHEMaTHIECKIM OMTMCAaHNEM MEXaHWYECKOTO JBMKCHUS.

HccnemoBaTh NpSIMOTMHEHHOE JIBHYKEHUE TOYKH.

HccnemoBaTh KpUBOJIMHEHHOE JBIDKEHUE TOUYKH.

HccnemoBaTh iepeMenieHne, MyTh, CKOPOCTh U YCKOPEHUE TOYKH TTPH KPUBOJMHEHHOM

TIBUKCHUH.

HccnemoBaTs HOPMATEHOE W TAHTCHIIMATBHOE YCKOPEHUS TOYKH.

HcenemoBaTh oCTynmaTeIbHOE ABMKEHUE TBEPJIOTO TEIa.

HccnemoaTh BpaleHNe TBEPAOTO Tela BOKPYT HETIOIBHYKHON OCH.

10 OmpenensaTh YriIOBYIO CKOPOCTh M YTJIIOBOE YCKOPEHHE Tea.

11 HccnemoBaTh MOHITHE O TUIOCKOM JBIKEHUH 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 KIACCUYECKO MEXaHUKU MaTepPHaIbHBIX YaCTHII.

18 Hcnonb30BaTh MOHATHE O MEXaHUYECKOH CHCTEME.

19 OnpenensaTh UMITYJIbC MAaTEPUAITLHOW TOUYKU H MEXaHUYECKOW CUCTEMBI.

20 TIpuMeHsTH 3aKOH COXPAaHCHHUS UMITYJIbCA KaK (yHJaMEHTAIbHBIH 3aKOH MPUPOJIBI.
OnpenernsaTh UEHTP MacC MEXaHUYECKOW CHCTEMBI.

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 TlpuMeHsATh 3aKOH COXPAaHCHHUSI DHEPTUH.

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 IMHAMUYECKHE U CTATUCTUYECKUE 3aKOHOMEPHOCTH.

31 Pacmo3HaBath mapameTpsl COCTOSHUS Ta3a.

32 Vcnonb30BaTh OMBITHBIE 3aKOHBI HI€ATHHOTO Ta3a.

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

34 Vcnonb30BaTh 3aKOH MakcBelljia 0 pacrpeieleHHH MOJIEKY HIeaTbHOTO ra3a Mo CKOPOCTAM 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 GUI0CO(PCKHIA CMBICI BTOPOTO HavYaja TEPMOAMHAMHUKH.

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 ClIEAyIOLME SIBJICHUS: UCIIApEHUE U KOHACHCAIUs, PABHOBECHE KHUJIKOCTH U
HaCBIILIEHHOTO Tapa.

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

49 Paccunrath (a30BYIO IUArPAMMY COCTOSTHHUSI.

50 TIpumensts ypaBHeHue Kianelipona-Knaysuyca.

51 Hcnonw3oBathk nmousTus: TpoitHas Touka, Kputndeckast touka, Kputnuueckast remmneparypa,
(hazoBbIe Mepexo bl BTOPOTO poja.

Baanern:

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

2 KuHeMaTHYECKMM OMMCAHUEM MEXaHUYECKOTO JIBUKCHUSI.

3 HccnemoBanuem npsiMOJIMHEWHOTO JTBHYKEHUE TOYKH.

4 HccnenoBaHuEM KPUBOJWHEHHOTO ABUKEHUE TOUKH.

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

JIBYDKCHUU.

HccnenoBanneM HOPMAIBHOTO U TAHT€HIIMAIBHOTO YCKOPEHUS TOYKH.

HccnenoBanueM MocTynaTelIbHOTO IBU)KEHUS TBEPJIOTO 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 JIBHKCHUSI.

13 Pacno3HaBaHWEM MHEPUIUAIBHBIX M HEMHEPIIMATBHBIX CHCTEM OTCYUETA.

14 Tlpuniunom oTHocuTenbHOCTH [ amuiies.

15 OmpeneneHrieM TrpaHULIBI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKU MaTepUaIbHBIX YACTHII.

16 TloHsiTHEM O MEXaHUYECKON CHCTEME.

17 WmnyibcoM MaTepuaibHOM TOUKHA M MEXaHUYECKON CUCTEMBI.

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 COXpaHEHUS MOMEHTa UMITYJbCA.

28 TloHATUSAMU: TUHAMHYECKHE U CTATUCTUYECKIE 3aKOHOMEPHOCTH.

29 Pacmo3HaBaHHeM THapaMeTPOB COCTOSIHUS Ta3a.



30 OnbITHBIMU 3aKOHAMH HJICAIBHOTO Ta3a.

31 OCHOBHBIM ypaBHEHHEM MOJIEKYISIPHO- KHHETHUECKON TEOPUU MICAIbHBIX ra30B.

32 3axoHoMm MakcBea o pacipeaeiIeHUy MOJIEKYI HACTBHOTO ra3a M0 CKOPOCTSM M SHEPrUH
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 pa3ianyHBIX W30TPOIIECCcax.

38 TloHATHSAMH TIPOIECCOB: aTuabaTUICCKH, IIOUTPOIHBIN , KPYTOBOW MPOIIECC, a TAaKKe
oOpatumble 1 HEOOPAaTUMBIE TETIIOBBIEC TTPOIIECCHI.

39 TloHsTHEM TIPHUBEIEHHOE KOJTMYECTBO TEIIOTHI.

40 CTaTUCTHYECKUM TOJIKOBAHHUEM SHTPOITHH.

41 ®umiococKUM CMBICIOM BTOPOIrO Hayajla TEPMOJANHAMUKH.

42 Pacuerom Ilumxn Kapno, KITJ] ukoa.

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

44 OmnpeneneHueM NOBEPXHOCTHOE HATSHKEHUE, KAWIIISIPHbBIE SIBJICHMUSL.

45 TloHsATUAMM: HCTIApEHHE U KOHACHCAIUs, paBHOBECHE KUJKOCTHU U HACBIILIEHHOTO Mapa.

46 TIpumenenue m3otepMbl BaH-nep-Baanbca, KpuTHieckoe cOCTOSHHE.

47 Pacuerom (a30BOii TuarpaMmbl COCTOSTHUSI.

48 TlpumenenueM ypaBHeHUs Knaneipona-Kiaysuyca.

49 Tlonstusmu: TpoitHas Touka, Kputnueckas touka, Kputndeckas Temreparypa, pa3oBbie
IIEpPEeX01bl BTOPOTO poJa.

1. Kputepuu onieHMBaHHUS KOMNETEeHUH

OneHka «OTJIIMYHOY BBICTABIISIETCS CTYACHTY, €CIIH OH
3HaeT: OCHOBHbIE (U3NYECKHE 3aKOHbl M TMPUHIUIBI, KOTOpPHIE JIeKAaT B OCHOBE pa3IMUYHBIX
TEXHOJIOTHYECKHX IMPOLECCOB, MPUHIMMNAX JACHCTBHS Pa3JIMYHBIX allllapaToB, MAlIMH U MPUOOPOB;
(bU3MYECKYIO CYIIHOCTh Pa3HOOOPa3HBIX MPUPOIHBIX MIPOLIECCOB U SBIICHUI;
yMeeT: aHaJIM3UpOoBaTh U (POPMYIUPOBATH OCHOBHBIE (PU3UUECKHE 3aKOHBI U MPHUHIIMIIBI IPU aHATIU3e
MPUPOJHBIX M TEXHUYECKUX IMPOLIECCOB M SIBJICHMM, BO3HUKAIOIUX B MpodecCHOHATbHON
JEeSITeIbHOCTH; PHU pa3pab0TKe HOBBIX TEXHOJIOTMYECKUX MPOIECCOB, MPOU3BOACTBEHHBIX MAIIUH U
KOMILJIEKCOB C IPUMEHEHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHIA;
BJIaJleeT. HABbIKAMU HATYPHBIX JKCIEPUMEHTOB C MOCHEayrolell 00paboTKON HX pe3ylbTaToB,
METO/IaMU MaTeMaTHYeCKOr0, KOMIbIOTEPHOTO U (PU3MUECKOTO MOJEIHPOBAHMUS, METOJAMU PEIICHUS
TEXHMYECKUX 3a]ad, pacuera IMPOU3BOJCTBEHHBIX MPOILECCOB M KOHCTPYMPOBAHUS COOPYKECHMIA,
MalIiH U TEXHOJIOTHYECKOTO 000pyI0BaAHUSI.

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

3HAeT: OCHOBHbIE (PM3MYECKHE 3aKOHBI U TMPHUHIUIBI, KOTOPHIE JEKaT B OCHOBE DPA3IUYHBIX
TEXHOJIOTHYECKHUX IMPOIIECCOB, MPHUHIIMIBI ASHCTBHUS Pa3MYHBIX allllapaToB, MAllUH U MPUOOPOB;
(U3MYECKYIO CYITHOCTh Pa3HOOOPa3HBIX MPHUPOJHBIX MPOILIECCOB M SBJICHHIA; MPOIECCHl B3aUMHOTO
peoOpa3oBaHMsl AMEKTPUUECKON U MEXaHHUUECKON SHEPTUH;

yMeeT: aHAIM3UPOBATh U (POPMYITHPOBATH OCHOBHBIE (PH3UYECKHE 3aKOHBI U MPUHITUIIBI, KOTOPHIE
JeXaT B OCHOBE pPAa3IMYHBIX TEXHOJOTUYECKUX TMPOLECCOB, MNPUHLMMIBI JEHCTBUS Pa3IuUYHBIX
anmnapaToB, MAIlIMH ¥ TPUOOPOB; PU3UUECKYIO CYIIHOCTh Pa3HOOOpa3HBIX MPUPOJIHBIX MPOIECCOB U
SIBIICHUI; TIPOIIECCHI B3aMMHOTO TIPe0Opa3oBaHusl DIEKTPHUECKON U MEXaHMYECKON YHEPTHH;

BJIaJieeT: HaBBIKAMHM HATYpPHBIX JKCIEPUMEHTOB C TOCIEAyIOel o00pabOoTKOW MX pe3ylbTaToB,
METO/JaMU MaTeMaTHYECKOT0, KOMIBIOTEPHOTO W (PU3HUECKOTO MOJEITHPOBAHUS, METOAAMU PEIICHHUS



TEXHUYECKUX 3a7ay, pacyera NPOM3BOJICTBEHHBIX IPOLUECCOB M KOHCTPYMPOBAHHUS COOPYKEHU,
MAIIIMH U TEXHOJOTUYECKOTO 000y I0BaHUS.

OrneHka «yI0BIECTBOPUTEITHHO» BBICTABIISIETCS CTYICHTY, €CJIM YaCTUYHO B 0230BOM OH:

3HaeT: HEKOTOPbIE METObl aHATU3Aa U MOJCIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO
UCCIIeIOBAHUS, PU3NIECKYIO CYITHOCTh PA3HOOOPA3HBIX MPUPOIHBIX MPOIIECCOB U SIBIICHUI;

YMeer: 4YacTHYHO  aHAJIU3UPOBaTh U (OPMYIHPOBATH  METOJbI  TEOPETUYECKOTO U
AKCMIEPUMEHTAILHOTO HCCIICIOBaHUS, (PU3HUECKYIO CYITHOCTh Pa3HOOOPA3HBIX IPHPOIHBIX MTPOIIECCOB
U SIBJICHUM;

OrneHka «HEYTOBJICTBOPUTEIHLHO» BBICTABISETCS CTYICHTY, €CIH B 0a30BOM YPOBHE OH HMEET
MMOBEPXHOCTHBIC HETOJIHBIC 3HAHUS OCHOBHBIX (DM3WYCCKUX 3aKOHOB U MPHUHIIMIIOB, KOTOPHIC JIS)KAT B
OCHOBE Pa3JIMYHBIX TEXHOJIOTHUYECKUX MPOLIECCOB.

2. OnucaHue MKAaJbI OICHUBAHUSA

[Ipomexyrounass arrectarisi B (QopMme dSK3aMeHa TPeayCMaTpPUBACT TPOBEIACHHE
00s13aTeILHOM PK3aMEHAIMOHHON TIpolienypsl U onieHuBaeTcs 40 6aamu u3 100. MuHuManpHOe
KOJIMYECTBO Oa/yioB, HEOOXoauMoe [uIsi JOMycka K DJK3aMeHy, coctaBisier 33  Oania.
HOJIO)KHTGHBHBII)’I OTBET CTYﬂeHTa Ha DJOK3aMCHEC OILICHUBACTCs peﬁTHHFOBBIMH 6aJ'IJ'IaMI/I B
muanazone ot 20 mo 40 (20<S,;<40), omenka MmeHbmie 20 OamIoB  CUWTAETCS
HEY/IOBJIETBOPUTEIBHOM.

[IIxayia cOOTBETCTBHS PEUTUHTOBOTO Oajta K3aMeHa 5-0a/uTbHON cucTeMe

PeliTHHTOBBII 02J1J1 MO0 TUCIUILIINHE OneHka no 5-0a/JJILHOH cucTemMe
35-40 OTan4HO
28-34 Xopomio
20-27 Y 1OBIETBOPHUTEIHHO

2. Meroauueckue MaTepHuasibl, ONpeaesiIONe NMPoUeIypPbl OULEHUBAHUSI 3HAHWMN, YMEHHIA,
HABBIKOB U (MJIM) ONBITA JIeATEeJIHbHOCTH, XaPAKTEePU3YIOIIUX 3TaNbl (POPMUPOBAHUS KOMITETEHIIHI

[Ipoueaypa nmpoBeieHUs K3aMeHa OCYILIECTBISIETCA B cOOTBETCTBUM C [lonoxkeHnem o mpoBeaeHrH
TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEXYTOUHON aTTecTallii O0ydJaroluxcsi o oOpa3oBaTeIbHbIM
nporpammam Beiciiero odpaszosanusi B CKOVY — mporpamMam 6akanaBpuara, IporpaMmMam CIICUaIUTETa,
MporpamMmam MarucTparyphbl.

B sK3ameHalMoOHHbIN OMJIET BKIIIOYAIOTCS JBa TEOPETHUECKUX 3a/1aHus (0a30BbIi U MOBBIIICHHBIH
YPOBEHb) U JIBA MPAKTUUECKUX 33/1aHKs (0a30BOTO U MOBBIIIEHHOTO YPOBHEH).

Jli1s moAroToBKH 10 Ousetry otBoauTcs oT 30 MunyT 10 60 MUHYT.

[Ipy TOArOTOBKE K OTBETYy CTYIEHTY MPEIOCTABIISETCS TMPAaBO TOJIK30BAHUS CIPABOYHBIMU
MaTepuaiaMi, KaIbKYJISITOPOM.

[Tpu mpoBepke MPaKTUIECKOT0 3a/IaHKS, OIEHUBAIOTCSL:

-METO/I pEIlICHUS 3aaHHs;

-[IOIXOT;

-TOYHOCTh PACUETOB;

-TI0CTE0BATENIHHOCTh U PAIMOHATBHOCTD BBITIOJTHEHUS.

3 cemecTp

ba3oBblii ypoBeHb
3HaThb:
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3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsija.

3akon Kynona.

DneKTpOCTaTUYECKOE NOJIE.

Teopema ['aycca aiid 351€KTPOCTATUYECKOTO TT0JISl B BAKYyME.

IIpumenenue Teopemsl ['aycca A pacuera 271€KTPOCTATUYECKUX MOJIEH.

[ToreHuman 3MeKTPOCTaTUYECKOTO MTOJIS.
DIEeKTPOCTATUYECKOE T0JIe BHYTPU U BHE NMPOBOAHUKA.
DNEeKTPOEMKOCTh YEIUHEHHOTO TIPOBOTHUKA.
DNEeKTPOEMKOCTh CUCTeMbI TPOBOIHUKOB. KoHmeHncarop.
DNEeKTPUYECKUN TUTIONb.

[Tongapusanust AMIIEKTPUKOB.

DNEeKTPOCTATUYECKOE TIOJIE B TUIIICKTPUKE.

OcoOble TUANIEKTPUKH.

DNEeKTPUYECKUM TOK, CUJIa U TUIOTHOCTH TOKA.

Crpoenue cuwibl. /]C u HanpshKeHUE.

3akon Oma.

PaboTa u momHOCTE TOKA. 3akoH J[xoyms-JIenma.
3akon OMa Jyisi HEOJHOPOTHOTO yYacTKa LEMH.
Knaccuueckast Teopus 37€KTpONPOBOIUMOCTH METAIUIOB.
DIEKTPUYECKHUN TOK B AMDIIEKTPUKAX.
OTHOCHUTENBHOCTH B3aUMOJICUCTBUS 3aPSAI0B.
MaruuTHas cuiia. MarHuTHOE MOJIe TOYEYHOTO 3apsijia.
MaruuTHO€ 10Jie MPOBOIHMKA ¢ TOKOM. 3akoH bruo-CaBapa-Jlamiaca.
MarsuTHO€ noJie IpsIMOro TOKa.

MarsuTHO€ noJie KpyroBoro Toka.

[ToTok ¥ HUPKYIALMS BEKTOPA MATHUTHOW WHTYKIIUU.
MarsauTHOE 110J1€ COJIEHOUIA.

JIBMKEHHE 3apsyKEHHBIX YaCTULl B MATHUTHOM TIOJIE.
Dddext Xomna.

B3anmopeiictBue napamiesibHbIX TOKOB. 3aKOH AMIiepa.
KoHTyp ¢ TOKOM B MarHUTHOM IIOJIE.

Hamarunuennocts BemecTBa. HarpsokeHHOCT MarHUTHOTO TOJIS.
[TapamarneTuku, TMaMarHeTUKH.

deppoMarHeTUKH.

SIBneHue ANEeKTPOMArHUTHOM UHAYKIIUH.

BuxpeBoe anektpuueckoe noJe.

Toku Dyko.

Camounnaykuus. MHIyKTUBHOCTbh KOHTYpA.

Toxu nipu pa3mbikaHuu U 3aMblkanuu RL-nenn.
B3anmuas ungykuus.

Tpanchopmaropsr.

DHeprusi MarHuTHOTO TOJIS.

Tok cMmenieHus.

[Tepexoanbie npoueccel B RC - nenm.

VYpaBHeHus Makcseinia.

[Ipy>XxMHHBINM TAPMOHUYECKUI OCLUAIIIATOP.
Du3nyeckuil MassTHUK. MaTeMaTu4eCKuidi MasiTHUK.
Hesaryxaromue 3meKTpoMarHuTHBIE KOJICOaHMsI.
JloOpoTHOCTH KONIeOaTeNbHON CUCTEMBI.

MexaHn4ecKkue 3aTyxaromue KoieOaHus.

OcCHOBHBIE 3aKOHBI ONITHKH.



52 TlomHOE OTpakCHHE.

53 ToHKHe JTUH3BIL.

54 M3006pakeHHne MPeIMETOB C MMOMOIIBIO JTHH3.

55 AOeppaiuu ONTUYECKUX CUCTEM.

56 OcHoBHbIE (POTOMETPUUECKUE BETUUUHBI U TUHHLIBI UX U3MEPEHUS.
57 DneMeHThI 3JIEKTPOHHON ONTHUKH.

58 PasButHe npeacTaBiIeHUI O IPUPOJIE CBETA.

59 KorepeHTHOCTh U MOHOXPOMATHYHOCTH CBETOBBIX BOJIH.

60 WnTepdepenmus ceera.

61 Meroapl HabMIOACHMS HHTEPPEPEHIIUN CBETA.

62 Wnrepdepenius cBeTa Npu OTPAKEHUN OT TOHKUX TUICHOK.

63 IIpumenenune nHTEpHEPEHINH CBETA.

64 Tpunnun [roiirenca - @penens.

65 3oHbI OpeHerns.

66 IIpsimonMHEHHOE pacpOCTpaHEHUE CBETA.

67 Hudpaxus Openens Ha KPYTriIoM OTBEPCTHU U JTUCKE.

68 Judpaxus Opayrrodepa Ha OTHON MICITH.

69 [dudpakmumonnas pemrerka. [[pocTpaHCTBeHHAs pelIeTKa.

70 Paccestaue cBeta. udpaxiys Ha IPOCTPAHCTBEHHOH pelIeTKe.
71 Pa3pemaromasi CiocOOHOCTh ONTUYECKUX TPUOOPOB.

72 Tlonsitre o0 ToyoTrpaduH.

73 EcTecTBeHHBIN U MOJISIPU30BAHHBIN CBET.

74 Tlomspu3anus cBeTa MPH OTPAKEHUH U TIPEIIOMIICHHH Ha TPAHUIIEC BYX THIJICKTPUKOB.
75 Tlonspu3arus Mpu ABOMHOM JTydeNPEIOMIICHUH.

76 Tlonsipu3arimoHHBIC MPU3MBI U TIOJISIPOUIBL.

YMeTh:

51 Tlpumensarts 3akoH KymoHa, MOHSATHE AJIEKTPOCTATUIECKOE TIOJIC.

52 Vcnonb30BaTh MPUHIUI CYEPIIO3ULIUU IIEKTPOCTATUUECKUX MOJIEH.

53 Hcnonw3oBaTh TeopeMy ["aycca asst 3eKTpOCTaTUYECKOTO MOJISI B BAKyyMe.

54 Vicnionb30BaTh HUPKYISALUIO BEKTOPA HAPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIS.

55 Hcnonb30BaTh MOHSATHE MOTEHIIMAI SJIEKTPOCTATUUECKOTO MOJIA.

56 Pacrno3HaBaThbTHUIIBI AUANEKTPUKOB, UXIOJSAPU3ALNIO,HAMPSIKEHHOCTh MOJS B JAMIJICKTPUKE.
DNEeKTPUUECKOE CMEIllEHHUE.

57 Tlpumensats Teopemy ['aycca 1uist 37€KTPOCTATHUECKOTO TOJIS B AUIJICKTPUKE.

58 BrIOupatrh TUI KOHAEHCATOPA AJIsi COCTABICHUS DIIEKTPOCXEMBI.

59 OmpenensTe SHEPTHUIO FIEKTPOCTATHUECKOTO OIS, 3apsXKEHHOTO MPOBOIHUKA U 3apSXKEHHOTO
KOHJICHCATOPA.

60 Hcnons3oBaThKiaccuueckyro TEOPHUIO AIIEKTPONPOBOTHOCTH METAIJIOB.

61 OmnpenensTs ANEKTPUIECKUIA TOK, CHIIY U IJIOTHOCTH TOKA.

62 Vcnonb30BaTh MOHSATHUS -3JIEKTPOIBUKYIIAS CUIIAa M HAMIPSHKEHHE.

63 PaccuuTaTh CONpOTUBIIEHNE MPOBOAHUKOB.

64 Hcnonp3oBarh 3akoH OMa /17151 HEOTHOPOJHOTO Yy4acTKa IIETIH.

65 Tlpumensats npaBuna Kupxroda mis pa3BeTBIeHHbIX 1eneid. MOITHOCTh TOKa.

66 Vcmonw3oBaTh 3ak0oH Jxkoynsa-Jlenma.

67 Vcnonb3oBaHHUE TEPMOIEKTPOHHON SMUCCHH.

68 PaccuuTaTh MEKTPUUECKHUI TOK B ra3ax,poLecChl HOHU3ALUU U PEKOMOHHALIUH.

69 HMcnonp30Barh AMEKTPOINPOBOTHOCT C1a00MOHU3UPOBAHHBIX Ta30B.

70 Ompenensath cuny Jlopenua u cuity Ammepa.

71 Tlpumensts 3akoH buo-Capapa-Jlannaca.

72 OmpenensTe BUXPEBOU XapakTep MarHUTHOTO TOJISl, MATHUTHBIA MOMEHT.
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Hupkynsauus BEKTOpa MAarHUTHON MHAYKLMU B BaKyyM€, MarHUTHOE T10JI€ COJIEHOU/IA.
Onpenenarb NOTOKU 3apsDKEHHBIX YAacTHI] B MarHUTHOM IIOJIE€. YCKOPHUTEIM U aHaJIU3aTOPBI
3apsKEHHBIX YaCTHLL.

[Tpumensts DddexT Xoina. BzanmoneiictBre napamieabHbIX TOKOB.

PaccunTaTh MOTOK BEKTOpAa MAarHUTHOM MHIYKLWH.

[Ipmenats Teopemy ['aycca [u1s oJIst BEKTOpA MArHUTHOM MHIYKIIVH.

Wcnonb3oBaHue BICHUS 3JEKTPOMAarHUTHON UHTYKIIUH.

[IpumensTs 3akon Papazes.

Onpenenars BpallleHHe paMK{ B MarHUTHOM 1oJie. THAyKTHBHOCTH KOHTYpa. CaMOUH JyKIIHS.
Onpenenars Toku PyKo, TOKH IIPU pa3MbIKAaHUU U 3aMbIKAHUU JIEKTPUYECKON LIEMH.
Onpenenars B3aUMHYIO HHIYKIIMSL.

OnpenensTb SHEPru0 MarHUTHOTO TOJIS.

Buxpesoe anekrpuueckoe nosie. Tok cMerieHusl.

Cucrema ypaBHeHMII MakcBenia B MHTerpajibHoil u nuddepenunansHoit popme CrkopocTh
pacnpocTpaHeHus 3EKTPOMArHUTHBIX BO3MYILIEHUH.

WNuBapuanTHOCTH ypaBHEHU MakcBelsia OTHOCUTENBHO TTpeoOpa3oBanuii JlopeHia.
PenstuBuctckoe npeoOpa3oBaHue MOJIEH, 3apsiioB U TOKOB. OTHOCUTENBHOCTh MAarHUTHBIX U
BIEKTPUYECKUX TTOJIEH.

Hcnonb30BaTh 2JIEKTPOHHYIO TEOPUIO TUCTIEPCUU CBETA.

[Tornomenue (abcopbumsi) cBera. Paccesnue cBera. M3nyuenue Basunosa — Uepenkosa.
["apmoHMUEcKHit OCHMIIIATOP.

DuU3NYECKUN MaSTHUK.

KonebartenbHblit KOHTYP.

Crnoxenue kojaeOaHM.

MexaHnueckue 3aTyXarolne KoueoaHusl.

HccenenosaTh SBJIEHHE IOJHOTO OTPAXKEHUS.

Hcnonb30BaTh 3aKOHBI IPSIMOJIMHEHHOTO PACIIPOCTPAHEHUS CBETA.

Onpenenars OTHOCHUTENbHBIE TIOKA3ATENN IPEIOMIICHUS

Baanern:

ogarwdE

© N
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11.
12.
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3akoHoM KyioHa, MOHSATHEM 3JIEKTPOCTATUUECKOE TOJIE.

[IpuHUIKIIOM CYNEpPIIO3UIINH SJIEKTPOCTATUYECKUX MOJICH.

Teopemotii ['aycca a1 31€KTPOCTATUYECKOTO TOJISI B BAKyyMe.

Hupkynsiueil BEKTOpa HAMPS)KEHHOCTH 3JIEKTPOCTATUYECKOTO TMOJISL.

IMonsiTieM: TOTEHIIMAN YJEKTPOCTATUYECKOTO MOJIS.

TumamMu  JUANEKTPUKOB, UX MOJSIpU3alMs, HANPSHKEHHOCTh TOJISI B JIMDJICKTPHKE.
DJIEKTPUYECKOE CMEIICHHUE.

[Ipumensars Teopemy ['aycca uis SIEKTPOCTaTUUECKOTO MOJIS B AUIIIEKTPUKE.

Tumamu KOHIEHCcaTOpa JIsl COCTABJIEHUS AJIEKTPUUECKON CXEMBI.

OnpeneneHueM SHEPIUM  BJIEKTPOCTATHUUECKOTO MO, 3apsyKeHHOrO NPOBOJHUKA U
3apsKEHHOT0 KOHJIEHCATOpA.

Knaccuueckoii Teopueil 31eKTpoOpOBOJHOCTH METAIIIOB.

[MonsiTusiMHA: IIEKTPUUYECKUIN TOK, CHJIA U TUIOTHOCTH TOKA.

[MonsiTnsiMK: DIIEKTPOABUIKYIIAS CUJIA U HAIIPSDKEHHUE.

[MonsiTueM CONPOTUBIIEHUE MPOBOIHUKOB.

3akoHoM Owma AJ1s HEOAHOPOJAHOIO Y4acTKa IeMH.

[TpaBunamu Kupxroda nms pa3BeTBICHHBIX Ieneil. MOIHOCTH TOKa.

3akoHoMm J[xxoyns-Jlenna.
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[TonsTHEM TEPMODJIEKTPOHHOU SMUCCHH.

PacueTom a51eKTpUUYecKOro TOKa B ra3ax, MPOLEeCChl HOHU3AIMH U pEKOMOMHALINY.
Hcnonb30BaHUEM AIIEKTPOIPOBOIHOCTH €1a00 MOHU3UPOBAHHBIX Ia30B.

Omnpenenenuem cuiibl JlopeHna u cuisl Amrepa.

3akonom buo-Casapa-Jlamnaca.

BuxpeBoli xapakTep MarHUTHOTO I10JIsI, MATHUTHBI MOMEHT.

Hupkynsuus BEKTOpa MAarHUTHOM MHAYKIIMU B BaKyyM€, MArHUTHOE I0JIE€ COJIEHOU/IA.
OnpeneneHrneM MOTOKOM 3apsKEHHBIX YaCTULl B MATHUTHOM MOJIE. Y CKOPUTEU U
aHaAJIN3aTOPbI 3aPSHKEHHBIX YaCTHULL.

[Mpumenennem Dddexra Xomna. B3anmoaelcTBre mapamieIbHBIX TOKOB.

PacueroM noroka BeKTOpa MarHUTHON MHAYKIUH.

Teopemoii ['aycca aiis osst BEKTOpa MarHUTHOM MHTYKIUU.

Hcnonb30BaHMEM SABIECHUN SJIEKTPOMArHUTHOM MHIYKIIHH.

3axoHoM Dapajes.

[IpaBunamu BpamieHust paMKu B MarHuTHOM 1osie. THaykTuBHOCTh KOHTYpa. CaMOMHAYKIIHS.
OnpenenenreM TokoB MyKo, TOKK MIPU pa3MbIKaHUK U 3aMbIKaHUU AJIEKTPUUYECKON LEIH.
OnpenenenrneM B3aUMHON MHAYKIHUS.

OnpenenenrneM >HEPrUU MarHUTHOTO TOJIS.

BuxpeBbIM anekTprudeckuM mosnem. ToK CMeleHus.

Cucremoil ypaBHeHuit MakcBeiia B MHTErpajibHOM M quddepenunanbHoi popme CKOpOCTb
pacnpocTpaHeHus SIEKTPOMArHUTHBIX BO3MYILIEHUH.

NHBapraHTHOCTHIO ypaBHEHH MakcBesia OTHOCUTENBHO npeodpazoBanmii JIopeHiia.
PenstuBucTckuM npeobpa3oBaHueM MOJIEH, 3apsSA0B U TOKOB. OTHOCUTEIBHOCTh MAaTrHUTHBIX U
3IEKTPUYECKUX TTOJIEH.

DJIEKTPOHHOW T€OPUEH TUCIIEPCUM CBETA.

[Tornomenuem (abcopOimst) cBeta. Paccessuue cBera. Uznyduenue BaBunosa — Uepenkosa.
CrpoeHreM rapMOHMYECKOTO OCIHILIATOPA.

DU3NYECKUM MasSTHUKOM.

KonebaTenbHBIM KOHTYPOM.

CrnosxeHnueM KoJieOaHHiHA.

MexaHnueckue 3aTyXarolue KoueoaHusl.

OCHOBHBIMHU 3aKOHAMU ONTHKH.

ITocTpoennem n300pakeHu MPeIMETOB C IOMOILBIO JIMH3.

Abeppany ONTHYECKUX CUCTEM.

[IpuMeHeHreM OCHOBHBIX (POTOMETPUUECKUX BEIHUYHH.

CBoOMCTBaMU 3JIEMEHTOB 3JIEKTPOHHOM ONTHKHU.

Metoaamu HaOr01eHUS UHTEp(EPEHLIMH CBETA.

MetoaaMu UHTEpPEPEHIIMN CBETa IPU OTPAKEHUH OT TOHKUX IIJICHOK.

[Tpuniunom I'toitrenca - @penens.

IIpuznakamu 301 @peHens.

Mertoaukoii pacueta qudpakuuu OpeHens Ha KPyIrJioM OTBEPCTUU U JTUCKE.

Mertoaukoit pacuera tudpakunn OpayHrodepa Ha OTHON IIETH.

MeTtoaukoii pacueTa paccenBaHuUs CBETa, MU(PAKIUN Ha TPOCTPAHCTBEHHOM pelleTKe.
Metoaukoit onpeaeneHus pa3pearoiieil CriocoOOHOCTH ONITUYECKUX TPHOOPOB.
Metoukoi onpeaeneHus NOoaspU3alii CBETa IPU OTPAKEHUH U NTPEIOMIIEHUH HA IPAHULIE
JBYX IUIJIEKTPUKOB.

MeTtoukoi onpeneacHus NOASpU3aluy IIPU IBOMHOM JTy4eNPEIOMIICHUH.

Metoaukoit BBIOOpa MOJSPU3ALMOHHBIX IPU3M H MOJIIPOUIOB.

Metouka aHanu3a NoJsIpU30BAHHOTO CBETA.

3akonoMm Kupxroda. 3akonom Credana - bonsiimana u 3akonom BuHa.

®opmynamu Panes - JIxxunca u [1nanka.

VYpaBuenussMu GoTorPdexra u uX NPUMEHEHUEM.



65. Macca u umnynbc poToHa.

66. Dddexrom Kommnrona.

67. [locrynaramu bopa.

68. Oneiramu @panka u I'epua.

69. [IpyHIMTIOM CYNEPIO3HUIIHH.

70. I[IpoxoxIeHNneM 4acTHUIIBl Yepe3 MOTEHIUABLHBIN Oapbep.
71. TyHHENbHBIM 3P PEKTOM.

72. JInHEWHBIM TAPMOHUYECKUM OCIIIJUIITOPOM B KBAaHTOBOW MEXaHHUKE.
73. [Ipu3HakamMu aTOMa BOJOPOJIa B KBAHTOBOH MEXaHUKE.

74. CnexTpaMH LIEIOYHBIX METAJJIOB.

75. MarHuTHBIM MOMEHTOM aTOMa.

76. ToueunsiMu AedekTamMu B Kpuctayviax. Jlucnokanuei.

77. IloHsiTHEM JTIOMUHECIICHITUU TBEPBIX TEJI.

78. [loHsITHEM O 30HHOW TEOPHH TBEPIBIX TEIL.

79. IlonsiTeM coOCTBEHHASI TPOBOIUMOCTH TTOIYIIPOBOIHUKOB.
80. [TonsiTHeM pUMeCHast IPOBOMMOCTb MOITYITPOBOTHIUKOB.
81. [NonsiTveM (GOTONPOBOAUMOCTH TTOIYIIPOBOTHUKOB.

82. TloHATHEM KOHTAKTHAs Pa3HOCTH MOTSHITAIIOR.

IToBBIIIEHHBIH
3HaTh:

AHaln3 MoJISiPU30BaHHOTO CBETA.
HckyccTBeHHas ontuyeckasl aHU30TPOTIHSL.
Bpamienue niaockocTy NoJspusaiui.
CkopocTh cBeTa.
OmneiT ®uso.
OmneiT MaiikenscoHa.
3akon Credana - bonpMana u 3akoH BrHa.
®oroaddexr u ero mpumenenne. Macca 1 UMITyIbC (POTOHA.
Hasnenne cpera. Dddexr Kommrona.
0 EI[I/IHCTBO KOPITYCKYJISIPHBIX Y BOJTHOBBIX CBOICTB SJICKTPOMArnuTHOI'O U3JTYUCHU.
1 Artom BojopoJa B KBaHTOBOW MEXaHUKE.
12 CrekTphbl MIEIOYHBIX METAIIOB.
13 IIupuHa CeKTpaTbHBIX JTHHHUM.
14 Moumnexynsl. [Tpupona xumMuyeckoii cBs3u.
15 MonekynsipHbIe CIIEKTPHI.
16 KoMOuHannoHHOE paccessHUE CBETA.
17 BeiHyXIEHHOE U3ITyYEHUE.
18 Jlazepsr.
19 KBanTOBas craTucCTHKA.
20 ®da3oBO€ MPOCTPAHCTBO.
21 ®yHKuUA pacupeeneHUs.
22 Tlonstue o kBaHTOBOM craTHcTuke bo3e-DitHmTeiina u ®@epmu-/lupaka.
23 BbIpoXkJICHHBIH IEKTPOHHBIN T'a3 B METaJUIaX.
24 KaHTOBasi TEOpHS TEIUIOEMKOCTH.
25 ®OoTOHBI.
26 KaHToBas Teopusi 3JEKTPONPOBOAHOCTU METAJIIOB.
27 CBepXIpOBOJAUMOCTb.
28 CrpoeHue KpucTaioB.
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29 Toueunsie AeeKTh B KpucTaLIax. Juciokanum.

30 ®oTOMPOBOAMMOCTD MOTYIPOBOJIHUKOB.

31 JlroMHHECLIEHITUS TBEP/IBIX TEIL.

32 KoHTakTHas pa3HOCTH MOTEHIHAJIOB.

33 TepmosneKTpuUeCKUe SBICHUS.

34 TlomympOBOTHUKOBBIC JHOIBI U TPUOIHL..

35 CocrtaB 1 XapaKTEPUCTUKH aTOMHOTO SIJIpa.

36 Macca u 3HEprHs CBSI3H sIpa.

37 Mogenu aTOMHOTO sijpa.

38 TemnoBoe U3My4YCHHUE U JTFOMUHECIICHITHS.

39 3akon Kupxroda.

40 Onruveckasi TUPOMETPHSL.

41 TemnnoBbIe UCTOYHUKU CBETA.

Mogenu aroma Tomcona u Pesepdopna.

42 JIuHeW4aThlil CIIEKTP aTOMa BOAOPO/Ia.

43 Tloctynatsl bopa.

44 OmnbiTel ®panka u ['epua.

45 Cunextp aToma Bojgoposa o bopy.

46 KopnyckynsipHO-BOJIHOBOM JAyajvu3M CBOMCTB BEIIECTBA.
47 MynbTUIIIEKCHOCTD CIIEKTPOB U CIIUH AJIEKTPOHA.

48 MarHuTHBI MOMEHT aToMa.

49 PeHTreHOBCKHE CIIEKTPHI.

50 Macca u sHeprus CBA3M spa.

51 Mopuenu aToMHOrO sifIpa.

52 Snepuble cuibl. PaqoakTUBHOCTE. SIIE€pHBIE PEAKIHH.
53 [enenue saep. TepMosiaepHbIe PEAKIUH.

54 Bubl B3aUMOIEHCTBHI M KJIACCHI DJIEMEHTAPHBIX YACTHII.
55 Merozabl perucTpanyu JIeMEHTAPHBIX YaCTHIL.

56 MIOOHBI U UX CBOWCTBA. ME30HBI M UX CBOMCTBA.

57 Yacruupl u antnyacTuipl. ['uneponsl. CTPaHHOCTH ¥ YE€THOCTH DJIEMEHTAPHBIX YaCTHII.
58 Heiitpuno. Knaccudukanus sneMeHTapHbIX YacTull. KBapku

YMmeTh:

1 Hcnonn3oBaTh METOAbI BBIYHMCIICHUA ToKa3aTeseu IMPECIIOMIICHUA. Hcrnons3oBaTh
OQHCPIrCTHYCCKHUEC N CBCTOBBLIC BCIIMYNHLI B (I)OTOMeTpI/II/I.

0
1
12
13
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Hcnonp30BaTh OCHOBHBIE MOJIOKEHHS M BBIBOJIbI KOPITYCKYJISIPHOW U BOJTHOBOM TEOPHH CBETA.
Hcnonp3oBarh 0CHOBHYIO uzeto Teopuu Ilianka.

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

Onpenensats ONTUYECKYIO JUIMHY YTH, ONITUYECKYIO Pa3HOCTh XOJa.

Paccunrtarh 1mosnockl paBHOW TOJIILMHBI U PABHOTO HAKJIOHA

Omnpenenars ycnoBUs MUHUMYMa U MaKCUMyMa NP UCCIeA0BaHUN UHTEPPEPEHIINU CBETA.
Omnpenensate nonosnenus @penens k npuHuuny [roirexca.

Hcnonb30BaTh NpUHLKI IOCTPOEHHUS 30H DpeHerns.

Brisnsate qudpakuuro Openens, mbo Opaynrodepa.

Omnpenenars qudpakiuo OpeHens Ha pa3IMuHbIX OTBEPCTHSIX.

OHpeIleJBITL TIOJIAPU3AIUIO TSI IPOAOJIBHBIX BOJIHAX.

Paznuuath ecTecTBEHHBIN CBET, YACTUYHO MOJISIPU30BAHHBIN CBET U AJUTUIITUYECKU
MOJIAPU30BAHHBIN CBET.

HccnenoBaTe HHTEHCMBHOCTB CBETA 34 MOJSAPU3ATOPOM IIPU €0 BPALIEHUH BOKPYT ITy4YKa
€CTECTBEHHOI'O CBETA.

OTnAn4aTh MIOCKOMOJISIPU30BAHHBIM CBET OT €CTECTBEHHOTO.
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OTinyaroTcst OTpULATENbHbIE KPUCTAILIBI OT MOJIOKUTEIbHBIX.

Pa3znnuath 1BOMHOE JTydeNpesioMIEHHE B ONTUYECKU aHU30TPOIIHOM OJIHOOCHOM KpHCTaLIE.
Hcnospb30BaTh IIACTUHKY B YETBEPTH BOJIHBI U MOJISIPU3ATOP.

IToka3aTp, 4TO IIPU BBINOJHEHUH 3aKOHA bprocTepa OTpaKeHHBIN U PEIOMIICHHBIHN JIy4H
B3aUMHO IIEPIIEHIUKYISPHBI.

OO0bscHUTE AelicTBUE CBETOBOTO 3aTBOpa siueliku Keppa B coueTanuu ¢ nossipu3aropom U
aHaAJIN3aTOPOM.

Onpenenuth OTINYMS ONTHYECKON aKTUBHOCTH OT JBOMHOIO JTy4elPEIOMIICHHUS.

OTinnyaTh cepoe TeI0 OT YEPHOTO.

HCCIeIoBaTh GU3NICCKUI CMBICH YHUBEpcanbHOU (yHKIMH Kupxroda.

HccnenoBaTh dHEPreTHUECKYIO0 CBETUMOCTD YEPHOTO Tea.

PaccunrtaTh MakCUMyM CHEKTPAIBHON INIOTHOCTH SHEPTETUYECKOW CBETUMOCTH YEPHOTO TEJa C
MOBBILIEHUEM TEMIIEPATYPHI.

Hcnonb3oBate popmyny [lnanka, HaxoauTs noctossHHyto Ctedana-bonbiimana.

MIPUMEHATH 3aKOH cMenieHus: Buna u popmyna Panes-[xxunca.

Paccunrarh n3mMeHeHnus (poToTOKa HACHIIEHHS C U3BMEHEHUEM OCBEIIEHHOCTH KaToia?
Onpenenars U3 oneIToB 10 GoTodhdekTy nocrosiHHyro [1nanka.

Onpenenats paboTy BbIXOJa MPH UCIIOJIB30BAHUH METAJLIOB.

OOBsICHUTH ¢ TOMOIIBIO YpaBHeHus DiHmTeiHa | u 11 3akonb hoTOdPdekTa.

HapucoBath 1 00BSICHUTH BOJIbT-aMIIEPHBIE XapaKTEPUCTUKH, COOTBETCTBYIOLINE ABYM
Pa3IMYHBIM OCBEUIEHHOCTSM KaTo/1a PH 3a/JaHHON 4acTOTe U IBYM Pa3IMYHbIM YacTOTaM IIpH
3aJaHHOM OCBEINIEHHOCTH.

Onpenenars JaBleHHE CBETA HA 3€PKAIbHYIO U 3aU€PHEHHYIO TOBEPXHOCTH.

OTnu4ath XapakTep B3auMoieicTBHs (OTOHA U AIeKTpoHa npu hoToddhdexTe u rddexre
Komnrosna.

OnpenensiTb 4aCTOTY M3JIYYEHHMSI aTOMa BOJIOPOJA, COOTBETCTBYIOIIEH BOJIHOBOW TpaHUIIE
3aJJaHHOU CEpPUH .

Onpenensats KOJMYECTBO JIMHUI COJIEPKAIINXCS B CIEKTPE U3IIyUYECHHUS.

[Tonw3ysice mMozensro bopa, onpenensars CHEKTpalbHbIE JUHUH, KOTOPbIE MOTYT BO3HUKHYTh
IIpU NIEPEXOJe aTOMa BOJOPOJA U3 OJTHOTO COCTOSIHUS B APYrO€.

Hanocutp Ha mikany JUIMH BOJIH JIMHUU KaKJI0M CIEKTPAJIbHOW Cepuid aroMa BOAOPO/Ia.
Omnpenenars (pa3oByro rpynmnoByro CKOpocTH GHOTOHA.

HccnenoBaTh €CTECTBEHHYIO HIMPHUHY CHEKTPATIbHBIX JIUHUM, UICXOAS U3 COOTHOLIEHUS
HEOIPEAEIIEHHOCTEN.

OOBACHATH OTAWYUS MOHUMAaHUS IPUUYUHHOCTH B KJIACCUYECKON M KBAaHTOBOW MEXaHUKE.
Paccuntarth HaMMEHBIITYIO SHEPTHIO YaCTHUIIBI B «TIOTEHLIUAIBHOHN siME» ¢ OECKOHEYHO
BBICOKUMH «CTEHKAMM.

HccnenoBaTh SHEPTHUIO YaCTHIIBI, HAXOALIECICS B «TIOTEHLIUATIBHOMN sIME» ¢ OECKOHEYHO
BBICOKUMH «CTEHKAMM», B PA3JIMYHBIX COCTOSIHUSAX.

Omnpenenars u3MeHeHHEe KOPPHUIIMEHTa TPO3PAaYHOCTH MOTEHIIMATBLHOTO 6apbepa ¢ POCTOM
€ro BBICOTBI, C YBEJIIMUEHUEM MACChl YaCTHUIbl, C YBEIIMUEHUEM IIOJTHOW 3HEPTUH YaCTHULIbI, C
POCTOM €T0 IHUPHUHBI.

Omnpenenars pa3HOCTb SHEPTUIN MEXKLy PHEPIETUUECKUMH YPOBHSIMU KBAHTOBOT'O OCLIMIJLIATOPA.
OmnpenensaTh XapakKTEepUCTUKU KBAHTOBBIX YHCEN: TIaBHOTO, OPOUTAILHOIO U MarHUTHOTO.
CpaBHUTH IUIOTHOCTU BEPOSITHOCTU OOHAPYKEHUS HIIEKTPOHA B OCHOBHOM COCTOSIHUM aToMa
BOJIOpO/JIa COIVIACHO Teopuu bopa 1 KBaHTOBOM MEXaHUKH.

Onpenennuts cyTh NPUHIUIA HEPA3TUUUMOCTH TOKIECTBEHHBIX YaCTHII.

Omnpenenars pa3inuuus ONTUYECKOTO U XapaKTEpUUECKOI0 PEHTTEHOBCKOTO CIIEKTPOB aToma
Onpenenars U3MEHEHUs] NHTEHCUBHOCTH PEHTI€HOBCKOIO U3JIyYEHMs M TPaHULIA CIUIOIIHOTO
CIIEKTPA C YBEIMYEHUEM HAIIPSHKEHUS MEXY KaTOJOM U aHOJIOM, C YBEIMYEHUEM HaKajla HUTU
Karoja?



51 OmnpenenuTh MeXaHU3M BOSHHKHOBEHHS 3JEKTPOHHO- KOJIEOATENbHBIX M KOJIe0aTeIbHO-
BpAaIllaTEIbHBIX CIIEKTPOB.

52 BpIBUTH yCIOBHE HEOOXOAUMOTO Il BOSHUKHOBEHHSI BEIHYKJICHHOTO M3JIy4EHHsI B BELICCTBE.

53 Otnuyate 603e-ra3 oT PpepMu-Tasa.

54 3anmcats pacnpenenenue boze-Dumreiina u @epmu-/lupaka u 0OBICHUTT UX PU3NUECKUI
CMBICII.

55 Ompenensats NMPUHIUNHUAIBLHOE OTIUYNE KBAHTOBON CTATUCTUKU OT KJIACCUYECKOM.

56 Pa3znuyath 1o 30HHOW TECOPUH MOJIYIPOBOIHUKHU U TUIICKTPUKH, METAILIBI U AUDIICKTPHKH .

57 Pa3znuyaTth SHEPreTHUECKUE COCTOSIHUS AIIEKTPOHOB B MU30JIMPOBAHHOM aTOME U KpUCTAJLIE.

58 OO0BsACHUTH yBeTUYECHUE MPOBOJUMOCTH C MOBBIIICHUEM TEMIIEPATYPHI.

59 Jlokasarp mosokeHue, rae ypoBeHb depmMu B COOCTBEHHOM IOJIYIIPOBOJHUKE PACTIONOXKEH B
cepeMHe 3apeIIeHHO 30He.

60 MccnenoBarh BOJIBT-aMIIEPHBIC XapaKTEPUCTUKUAP-N-TIEPEXOIA.

61 Kocmuueckue mydn.

62 HccnenoBaTh MIOOHBI, ME30HBI, YaCTHIIBI M AaHTHYACTHIIBI, TUTICPOHBI UCTIOJB3YS HX CBOMCTRA.

Baanern:

1 Tunamu KOHJEHCATOPA [Tl COCTABJICHHS dJIEKTPUUECKON CXEMBI.
2 OmpeneneHueM DSHEPrUU  IJIEKTPOCTATHYECKOTO TIOJSA, 3apsSHKEHHOTO IPOBOJHUKA U
3apsKEHHOTO KOHIEHCATOPA.
Knaccuueckoil Teopueit 3IeKTpOITPOBOHOCTH METAIIIOB.
IMousTHAMHE: ITEKTPUUECKUHA TOK, CHJIa U TFIOTHOCTH TOKA.
[ToHATHAMM:DIIEKTPOIBHIKYIIIAs CUJIA U HANIPSYKEHNUE.
[MToHsiTHEM CONPOTHUBIIEHUE ITPOBOIHUKOB.
3akoHoM OMa st HEOJHOPOHOIO YYacTKa IEMH.
[IpaBunamu Kupxroda asist pa3BeTBICHHBIX Iieneid. MOIHOCTh TOKa.
3akonom/xoyns-JIenna.
0 TlomstHeM TEPMOIIIEKTPOHHOMN IMUCCHH.
1 PacueroM 3JeKTpHUUECKOr0 TOKa B ra3ax,lIpolecchl HOHU3ALUU U PEKOMOUHAIIUH.
12 Hcnonbp3oBaHUEM 3JEKTPONPOBOAHOCTHU CIa00MOHU3UPOBAHHBIX T'a30B.
13 Omnpenenenuem cuibl JIopeHIa u cuiibl Ammepa.
14 3axonom buo-Caapa-Jlamiaca.
15 BuxpeBoii xapakTep MarHUTHOTO MOJISl, MATHUTHBIIT MOMEHT.
16 Ilupkynauus BeKTOpa MarHUTHOM MHIYKIIMU B BAKyyMe, MarHUTHOE T10JI€ COJICHOM/IA.
17 OmnpepneneHueM MNOTOKOM 3apsHKEHHBIX YACTHI[ B MArHUTHOM TOJie. YCKOPHUTENU H
aHAJIM3aTOPbI 3APSIKEHHBIX YACTHUL.
18 IIpumenenuemdDdderTa Xomia. BzaumoaecTBiue napauieIbHbIX TOKOB.
19 PacueTom moTOKa BEKTOpa MarHUTHOW MHIYKLIUU.
20 Teopewmoii ['aycca aiis 1mosist BEKTOpa MArHUTHOW MHAYKIUH.
21 Vcnonwp3oBaHUEM SIBJICHHUM JEKTPOMArHUTHON UHIYKIIMH.
22 3akonom dapajes.
23 llpaBunmamu BpalleHUsT paMKH B MarHUTHOM 1ojie. VHAYKTUBHOCTH KOHTYpa.
CaMouHIyKIuS.
24 OmnpenenenneMTokoB OyKo, TOKU PHU pPa3MbIKAHUH U 3aMBIKAHUU DIIEKTPUUECKON IETTH.
25 OmnpeneneHneMB3aUMHOM WHIYKIIUS.
26 OmnpeneneHueM YHEPTrUU MATHUTHOTO TOJIAL.
27 BuxpeBbIM dIEKTPHUECKUM MosieM. TOK cMeleHuUs.
28 Cucremolii ypaBHeHU MakcBesuia B MHTerpaibHoi u auddepennmansHoi opme CKkopocTh
pacnpoCTpaHeHUsI SJIEKTPOMATrHUTHBIX BO3MYILICHHI.
29 lHBapuaHTHOCTHIO YpaBHEHHI MakcBelia OTHOCUTENBHO TIpeoOpazoBanuii JlopeHia.
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30 PenaruBHCTCKMM MpeoOpa3oBaHWEM IOJICH, 3apsaoB W TOKOB. (OTHOCHTENHHOCTH
MarHUTHBIX U DJICKTPUYECKUX MOJICH.

31 DnexTpoHHOU Teopuell TUCTIepcun CBETa.

32 Tlornomennem (abcopbuusi) ceeta. Paccessaue ceera. snyuenne BaBunoBa — UepeHkosa.
33 CrpoeHueM rapMOHUYECKOTO OCHUILISATOPA.

34 O®Ou3NYECKUMMASITHHUKOM.

35 KonebaTenbHBIM KOHTYPOM.

36 CrnoxxeHueMm KojaeOaHH.

37 MexaHUYeCKHE 3aTyXamIue KoaeOaHusl.

38 OCHOBHBIMU 3aKOHAMH OIITUKH.

39 TloctpoeHneM N300paKCHHIA TPEIMETOB C MTOMOIIIBIO JIMH3.

40 AOGeppanuu ONTHYECKUX CHCTEM.

41 IIpumeHEeHHEM OCHOBHBIX (POTOMETPUUYECKUX BETUYMH.

42 (CBoiicTBaMH 2JIEMEHTOB IEKTPOHHON O THKH.

43 Meronamu HaOIIOACHUS HHTEPPEPEHITUU CBETA.

44 MeronamunHTepdepeHIIMH CBETA IPU OTPAKEHUH OT TOHKUX IJICHOK.

45 ITpunuunowm I'roifrenca - @penens.

46 TIpuznakamu 30H DpeHes.

47 Meroaukoi pacuera audpakunn OpeHens Ha KPyTrjioM OTBEPCTUU U AUCKE.

48 Meroaukoi pacuera qudpakmuu OpayHrodepa Ha 0THOM MIEITH.

49 MeTouKOM pacdeTa pacCeMBaHUS CBETa, AU(PPaKIK Ha TIPOCTPAHCTBEHHON peIIeTKe.
50 MeroauKoi onpe/ieIIeHNs pa3peIaoneii CriocCOOHOCTH ONTHYECKUX MPHUOOPOB.
51 MeToauKoii ONpeeIeHUSTIONAPU3aIIN CBETa PU OTPAKECHUHN H MTPETIOMIICHUN HA TPaHHIIC
JBYX JAUAJIEKTPUKOB.

52 MeTtoauKo# OnpeaeIeHUSITIOISIPU3AIIY TIPH TBOWHOM JIy4eTPEIOMICHHUH.

53 Meroauko# BEIOOPATIOISIPU3AIIMOHHBIX TIPU3M U TIOJIIPOUIOB.

54 Meroauka aHaIM3a MOJISPU30BAHHOTO CBETA.

55 Omnsitom du3o.

56 OmnbsiToM MaiikenbcoHa.

57 Dddexrom [ommepa.

58 3akonom Kupxroda. 3akonom Credana - bonpiimana u 3akoHoM Buna.

59 ®opmymnamu Panes - Jxunca u [Tnanka.

60 VYpasuenusmu dpotodhdexTa u UX MPUMEHECHHEM.

61 Macca u ummnynbc GoToHa.

62 Dddexkrom Komnrona.

63 EnuHCTBOM KOPIYCKYJISPHBIX U BOJIHOBBIX CBOMCTB 3J€KTPOMArHUTHOTO H3Ty4EHUSI.
64 Mogensamu atoma Tomcona u Pezepdopna.

65 JluHeHyaTbIM CIIEKTPOM aTOMa BOAOPOA.

66 Ilocrynatamu bopa.

67 OmnbsiTamu @panka u ['epia.

68 KopryckynsipHO-BOJHOBBIM J1yaJU3MOM CBOMCTB BEIIECTBA.

69 HekoTopsiMu cBoiicTBaMu BoJH Jie bpoitns.

70 TIpuHUIMIIOM HEOIPEaeTIEeHHOCTH.

71 VYpasuenuem lllpenunrepa.

72 CTaTUCTUYECKHM CMBICIOM BOJHOBOH (hyHKIMH.

73 KsaHTOBaHMEM >HEPrUU.

74 KsaHTOBaHMEM MOMEHTA UMIIYJIbCA.

75 TIpuHIMIIOM CYNEpHO3UIIIH.

76 IIpoxoxaeHueM 4acTUIlbl Yepe3 MOTeHIMAIbHBINA Oapbep.

77 TyHHENbHBIM 3P HEKTOM.

78 JIMHEWHBIM TapMOHUYECKUM OCIIIIISTOPOM B KBAHTOBON MEXaHHUKE.

79 Ilpu3HakamMu aToMa BOJIOPOJia B KBAHTOBOW MEXaHHMKe.



80 CnekTpamu IIETOYHBIX METAJIIOB.

81 MarHuTHBIM MOMEHTOM aTOMa.

82 PeHTreHOBCKMMHM CIIEKTPaMHU.

83 Tlpupo1oii XUMUYIECKIX CBS3CH.

84 MonekyaspHbIMH CIIEKTPaMHU.

85 KoMOHMHAIMOHHBIM PacCEMBAaHUEM CBETA.

86 BrIHYX/IEHHBIM U3ITyYEHUEM.

87 KBaHTOBOW CTaTUCTHKOM.

88 @ynkuwmelt pacripeaencHus.

89 TlonsiteM o kBaHTOBOH cTatucTuke bose-DitHmTeitHa n @epmu-/upaka.
90 KsaHTOBO# TeOpHEH TETIIIOEMKOCTH.

91 KBaHTOBYIO TEOPHIO JIEKTPOIPOBOJHOCTH METAJIIOB.

92 CBepXIIpOBOIUMOCTb.

93 CrpoeHueM KpUCTAILIOB.

94 ToueunsiMu nedeKTaMu B KpucTayUiax. Jlucaokammei.

95 T[loHsATHEM JIOMUHECIICHIIUU TBEPBIX TEJ.

96 IlonsTHEM O 30HHOI TEOPUH TBEPJIBIX TEIN.

97 TlonsTrem coOCTBEHHAs MMPOBOJAUMOCTD TOTYIIPOBOTHHKOB.
98 [lonsTHeM mpuUMecHas POBOJMMOCTb MOIYIPOBOTHHKOB.
99 T[lonsTreM GOTOMPOBOAUMOCTH TOIYIIPOBOTHHKOB.

100 [MonsiTMeM KOHTaKTHAst pa3HOCTH MOTEHITHAJIOB.

101 CocTaBoM 1 XapaKTepUCTHKAMHA aTOMHOTO sIpa.

102 TToHATHSAMYU Macca B SHEPTHUS CBSI3H Spa.

103 MoaensiMu aTOMHOTO SIIpa.

104 SnepHBIMH CHITAMH.

105 PaanoakTUBHOCTBIO.

106 SnepHBIMH pEaKITUIMHU.

107 Jlenenuem siapa.

108 TepmosinepHBIMU PEAKITASIMH.

109 Bupamu B3auMOJICHCTBUS U KJIaCCaMU AJIEMEHTaPHBIX YaCTHIL.

3. Kputepum oneHnBaHusi KOMIeTeHIUH

OneHka «OTJIIMYHOY BBICTABIISIETCS CTYACHTY, €CIIH OH
3HaeT: OCHOBHbIC (U3MYECKHE 3aKOHbl M TMPUHIUIBI, KOTOpPBIE JIeKAT B OCHOBE pPa3IMUYHBIX
TEXHOJIOTUYECKHX MPOLECCOB, MPUHIMNAX JICHCTBHUS Pa3MYHBIX ammapaToB, MAlIUH U HpPUOOpPOB;
(U3MYECKYIO CYIIHOCTh Pa3HOOOPA3HBIX MPUPOIHBIX IPOLIECCOB U SBICHUIA;
yMeeT: aHalu3UpOBaTh U (POPMYIUPOBATH OCHOBHBIE (PU3UYECKHE 3aKOHBI U MPHUHIIMIIBI IPU aHAIIU3e
MNPUPOJHBIX M TEXHUYECKUX IMIPOLIECCOB M SBJICHHM, BO3HUKAOIIUX B NpodeccruoHalIbHOMN
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 (PU3HUECKOTO MOJEIHPOBAHUS, METOAAMH PEIICHUS
TEXHUYECKUX 3a/ay, pacyeTa MPOU3BOACTBEHHBIX MPOLECCOB U KOHCTPYMPOBAHUSA COOPYKEHUH,
MalIH U TEXHOJIOTHYECKOTO 000pYI0BaHUS.

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

3HAET: OCHOBHBIE (PU3MYECKHE 3aKOHBI M MPHHIMUIIBI, KOTOPBIE JIEKAT B OCHOBE Pa3IUYHBIX
TEXHOJIOTMYECKUX MPOILIECCOB, MPUHIIMIBI JACUCTBUS PA3NWYHBIX aNlaparoB, MallMH ¥ TPHOOPOB;
(U3MYECKYIO CYITHOCTH Pa3HOOOPAa3HBIX MPHUPOJHBIX MPOILIECCOB M SBICHUN; MPOIECCH B3aMMHOTO
peoOpa3oBaHUsl ANEKTPUIECKON U MEXaHUYECKOM SHEPTUH;



yMeeT aHaIM3UPOBaTh U (HOPMYIUPOBATH OCHOBHbIE (PU3MUECKUE 3aKOHBI M MPUHIUIIBI, KOTOPBIE
JeKaT B OCHOBE pA3IMYHBIX TEXHOJOTHYECKUX MPOILECCOB, NPUHIMIIBI JACHCTBUS PAa3IUUYHBIX
anmaparoB, MallliH U MPHOOPOB; (PU3UYECKYIO CYIIHOCTh Pa3HOOOPA3HBIX MPHPOIHBIX MPOIECCOB U
SIBIICHHIA; TPOIIECCHI B3aMMHOTO MTPe0Opa30BaHuUs IEKTPUIECKON 1 MEXaHUUECKOM SHEPTHH;

BJIQJICCT; HABBIKAMU HATYPHBIX SKCIEPUMEHTOB C TOCIEAYIOIed 00paboTKOW MX pe3ylnbTaToB,
METOJJaMH MaT€MaTHIECKOT0, KOMIIBIOTEPHOTO M (PU3NYECKOTO MOJCITUPOBAHUS, METOaMHU PEIICHUS
TEXHUYECKUX 3aJad, pacueTa IMPOM3BOJCTBEHHBIX IIPOLIECCOB M KOHCTPYMPOBAHUS COOPYKCHHH,
MAIIIMH ¥ TEXHOJIOTHIECKOTO 000PYIOBAHHUS.

O1eHKa «yOBJIETBOPUTEIBHOY BBICTABIISCTCS CTYCHTY, €CJIM YaCTHYHO B 0230BOM OH:

3HAeT HEKOTOPbIE METOJbl aHAIM3a M MOJEIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIHLHOTO
UCCIIeI0BaHus, (PU3MYECKYIO CYIIIHOCTh Pa3HOOOPa3HBIX IPUPOIHBIX IPOIIECCOB U SBICHUH;

yMEeT YacTHUYHO aHAIM3UPOBaTh W (QOPMYIHpOBaTH  METOABI  TEOPETHYECKOTO U
HKCTIEPUMEHTAIBHOTO MCCIeIOBaHUs, GU3NIECKYIO CYIIHOCTh Pa3HOOOPa3HBIX MPUPOTHBIX MPOIIECCOB
U SIBJICHUM;

OmneHka «HEYIOBIETBOPHUTEIBHOY» BBICTABISETCS CTYIEHTY, €CIMd B 0a30BOM ypOBHE OH HMEET
MTOBEPXHOCTHBIE HETIOJIHBIC 3HAHHSI OCHOBHBIX (DM3NYECKUX 3aKOHOB W MPHUHIIUIIOB, KOTOPHIC JIEXKAT B
OCHOBE Pa3IMYHBIX TEXHOJOTHUECKUX TPOIIECCOB.

2. Onucanne MKAJIbI OLlCHUBAHUA

[Ipomexyrounass arrectarss B (GopMme dSK3aMeHa TpeayCMaTpPHBAeT TPOBEIACHHE
00s13aTeIFHOM PK3aMEHAITMOHHON TIpotieyphl U onieHuBaeTcs 40 6amamu u3 100. MunnManpHOE
KOJIMYECTBO Oa/ioB, HEOOXoauMoe Ui JIOMycka K OJK3aMeHy, cocTaBiser 33 Oamia.
[TonoXUTEeNBHBIM OTBET CTYACHTa Ha OHK3aMEHE OIICHMBACTCS PEUTHHTOBBIMU OaslaMH B
muanmazone ot 20 mo 40 (20<S,;<40), omenka MeHbime 20 OalIOB  CUHTAETCS
HEYZOBJIETBOPUTEIIHHOM.

[IIxayia cOOTBETCTBHS PEUTUHTOBOTO Oajuta 3K3aMeHa S-0a/IbHON cucTeMe

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

4. MertoauuecKrue MaTepHaibl, OINpelesiolle NPoUeAYPbl OLEHWBAHUS 3HAHWN, yYMEHMId,
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
«  » 2019 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.

CTOIKHOBEHME 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.
AnmabaTH4ecKui MmpoIiecc.

[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 HachIeHHOro niapa. Mzorepmel 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 pacCTOSIHUN, BPEMEHHBIX MHTEPBAJIOB U MACC, XapAKTEPHBIX JUIS PA3TUUYHbBIX
pa3zenoB €CTECTBO3HAHMS.

ONoa~wWNE

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

[IpocTpaHCTBEHHO-BPEMEHHBIE OTHOIIEHUS.

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

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

5. HopmanbHOE ¥ TaHT€HIIMATLHOE YCKOPEHUS TOUKH.

PopnpRE



6. IloctymarenbHOE IBMXKEHHE TBEPJOTO TENA.
7. Bpaienue TBEpIOro Tejaa BOKPYr HENOABWXKHOM ocH. [IoHATHE O MIIOCKOM JABUKEHUU TBEPJOTO
Tena.

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

17. Tlonsitusi GPU3NIECKOTO U CTALUOHAPHOTO TOJICH.

18. 3amkHyTas, H30JMPOBAHHAS CUCTEMA.

2. TloHsiTHE COCTOSTHUS B KIIACCHYCCKON MEXaHHKE.

19. edopmammu TBEpAOTO TEINA.

20. VYpaBHEHUS JBWKCHHUS.

21. VnepruanbHble 1 HEHHEPIIHATLHBIC CHCTEMBI OTCUETA.

22. Tpunanun otHOcuTenbHOCTH [ amuest.

23. T'paHHIBI IPUMEHUMOCTH KJIACCHYECKON MEXaHUKH MAaTePHAIILHBIX YaCTHII.

24. TlpaBuia CIOXKEHHS CKOPOCTEH B KIIACCHUECKOW MEXaHUKE.

25. T'maBHBI MOMEHT WHEPIIHH.

26. OT Yero 3aBUCUT MOMEHT HHEPIIMU OJJHOPOIHBIX TEJl, HIMEIOIINX MPABIIIEHYIO T€OMETPHUIECKYIO
dhopmy.

27. OceBoif MOMEHT HHEPIIMH TBEPIOTO Tela.

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

29. MoMeHT CHIBI OTHOCHTENHHO HEIOIBIKHOM TOUKH.

30. OcHOBHOE ypaBHEHHE JHHAMUKHU BpalIaTeIbHOTO IBUKCHUS TBEPOTO 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. AOGCOIOTHO yIIpyrui 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 MOITHOCTb CHIIBI.

KoHcepBaTHBHbBIE U HEKOHCEPBATUBHBIE CHJIBL.
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 AMIUIUTYAbl U (I)asm CMCIICHUA, CKOPOCTU U YCKOPCHUSA IIpU HpHMOJ’IHHCfIHBIX
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 aMILTUTYIAa ¥ HayajdbHas (pa3a rapMOHUYECKUX MEXaHUYECKUX KOJIeOaHMA.

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

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

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

KakoBa TpaeKkTopus TOYKH, Y4aCTBYIOIIEH OAHOBPEMEHHO B JIBYX B3aMMHO IEPIEHAMKYJISIPHBIX
rapMOHUYECKUX KoJIeOaHUSX C OJuHaKoBbIMU mepuojamu? 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.
Tepmudeckuit K03(GUIHESHT TOJIE3HOTO NSHCTBHS ISl KPYTOBOTO TIpOIIecca.
®opmyia bosbrnmana.
[IpuHIMI Bo3pacTaHUs SHTPOIINU.
Tperbe HauaIO TEPMOJMHAMUKHY.
Teopema HepHcra.

o

CoNORWNDERO®N

3 cemecTp
Ba3oBblii ypoBeHb

Tema 1. DaexkTpuyecrno.

DNEKTPUIECTBO U MAaTHETH3M.

DIIEKTPOCTATHYECKOE TOJIE B BAKYYME.

OnexkTpudeckuit 3aps. 3akoH Kymona.

DIEKTPOCTATUYECKOE TOJIE.

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

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

15. IIpoBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIC.

16. DAEKTPOEMKOCTh YETUHEHHOTO MMPOBOTHHKA.

17. KonaeHcaTopsl.

18. DHeprus 3JIEKTPOCTATUICCKOTO TOJISL.

19. DHeprus 3apsKEHHOTO TPOBOTHUKA.

20. DHeprus 3apsHKEHHOTO KOHJIGHCATOPA.

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 /uis pa3BeTBICHHBIX IIeTIEH.

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

30. [lonsiTue sHEprUm.

31. Pabora cumbl. DnemeHTapHas paboTa CHUJIBL.

32. MOIIHOCTb.

33. Kunernueckas sHeprusl.
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34. [loTeHuManbHas SHEPTHSL.

35. 3aKOH COXpaHEeHHUsI PHEPTUH.

36. DIEKTpUYECKUN TOK B BaKyyMe.

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

39. IIporecchl HOHU3AIHH.

40. Iporecc peKOMOMHAIIHH.

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

43. DICKTPOEMKOCTh YEIMHEHHOTO TPOBOJIHUKA.

44. KonaeHcaTopsl.

45. DHeprus 3MeKTPOCTATUYECKOTO MO,

46. DHeprus 3apspKEHHOTO TTPOBOIHUKA.

47. DHeprus 3apsKEHHOTO KOHEHCaTopa.

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

50. CTopoHHHE CHITHIL.

51. Ilpuposia CTOPOHHUX CHII.

52. DeKTpoABMKYIIIAs CHIIa ¥ HAIIPSDKEHUE.

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 cwibl. DnemeHTapHas paboTa CHIIHI.

58. MomHoCTb.
59. Kunernueckas >neprus. [loTeHmansHas 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. DjIeKTPOMATHUTHAS HHAYKIHA.

3akoH Dapanes.

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

Toxu dyko.

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

OHeprus MarHUTHOTO TOJIS



Tema 4. OnTuka. KBanToBasi npupoaa usjryyeHmus.

NookrwbdpE

OcHOBHBIE 3aKOHBI ONTHKH.

[TosHOE OTpakeHue.

TOHKHE JTUH3BL.

N300paxkeHue mpeaAMeToB ¢ IOMOIIBIO JIMH3.

AbGeppanuu ONTHICCKIX CHCTEM.

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

Tema S. UnTtepdepennus cBera.

oakwnE

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

Mertoap! HaOMIOACHUS HHTEPGEPEHITUU CBETA.
WNuTepdepenius ceta npu OTPa)KEHUU OT TOHKUX IJICHOK.
[IpumeHnenue uHTEpPEpEeHINN 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 pemetka. [I[pocTtpaHcTBeHHas pemieTka.
Paccestaue cBera. Jludpakius Ha MPOCTPAHCTBEHHOM PEIIETKE.
Pazpemaroniast cnocoOHOCTh ONITUYECKUX TPUOOPOB.

[Tonstue o ronorpaduu.

Tema 7. Ilonsipusanus cBera.

NoogokrowbdE

EctecTBeHHBII ¥ NOJISIPU30BAHHBIN CBET.

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

[Tonspu3alinoOHHBIC MPU3MBI U TTOJISIPOU/IBI.

AHau3 MoJIIPU30BaHHOTO CBETA.

HckyccTBeHHas onTuyeckasi aHU30TPOTIHSL.

Bparenue miockoCTH HOJISpU3aliH.

Tema 8. OnTuka ABHAKYIIUXCSH Cpe.

el N =

el N =

CkopocTs cBera.
OmnpiT duso.

OmnplT MaiikeabcoHa.
D¢ dext Homuepa.

Tema 9. TemioBoe u3TydeHne H JTIOMUHECHEHITHSI.

TennoBoe 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 u3Jjiy4eHusl.

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. Toueunsle neeKThl B KpUcTaLIax. Juciokanum.
23. JItOMUHECIICHITUS TBEPBIX TEIl.

24. TloHsiTe 0 30HHOI TEOPUU TBEPBIX TEIL.

25. Meramibl, TUAIEKTPUKH, TTOJTYIIPOBOIHUKH.

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
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ORWNRPOOONOUIDMNWNEREO

PannoakTUBHOCTE.

SnepHble peakuuu.

[enenue saep.

TepmosinepHbIe peakiuu.

Buapl B3auMoIelCTBUI U KJIACCHI 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 KOPIYCKYJISIPHBIX M BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3ITy4EHUS.
. 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.
. CTaTUCTUYECKUI CMBICIT BOJTHOBOM (hYHKITUH.
. KBanToBaHue >HEpruu.
. KBaHTOBaHHE MOMEHTA UMITYJIbCA.
. [IpuHnun cynepno3umuu.
. [Ipoxo>xaeHre yacTuilbl Yepe3 NOTEeHIUAIbHbIN Oapbep.
. TynHenbHbBINA 3P PeKT.
. JIMHEeHBII TapMOHUYECKHUI OCIUJUISITOP B KBAHTOBON MEXaHUKE.

Tema 13. Sinepuasi ¢pusuka. @PuU3HKa aTOMOB U MOJIEKYJI.

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

0 BrIHYXIEHHOE U3Ty4YEHUE.

11 Jlazepsr.

12 KBaHTOBast CTaTHCTHUKA.

13 da3zoBoe npocTpaHCTBO.

14 Oynkuus pacnpeaenaeHusl.

P OoO~NO OIS~ WNE



Tema 14. Sinepuas ¢usuxa. IaeMeHTHI KBAHTOBOI CTATHCTHKH.

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

@DOTOHBI.

KBaHTOBast TEOpUS 2IEKTPONIPOBOIHOCTH METAIIIIOB.
CBepXIpoBOJIUMOCTb.

CtpoeHune KpucTasioB.

Toueunsie nedexTsl B KprcTtamiax. Jucnokanun.
JIroMuHeCEeHIIUS TBEPbIX TEI.

0. Ilon

1. sTHe 0 30HHOW TEOPUH TBEPJBIX TEI.

. MeTanibl, AMANAEKTPUKH, MTOTYIIPOBOIHUKH.

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

RO ~NoO WD E

[EY
N

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

®DOTOTPOBOIUMOCTH ITOTYIIPOBOTHUKOB.
JIroMUHECTICHITUS TBEPJIBIX TEJI.

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

Moaenu aToMHOTO sipa.

SInepHbie CUIIBI.

0. PagmoakTBHOCTE.

11. SInepHble peakuu.

12. Jlenenue siaep.

13. TepmosinepHbIE pEAKIIHH.

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

BOO~NoGR~WNE

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

CocraB 1 XxapaKTepUCTHKH aTOMHOT'O sIIIpa.

Macca u 3Heprus cBs3HU sapa.

Mopenu aTOMHOrO sapa.

S nepubie cuibl. PaaroakTUBHOCTG. SIEpHbIE pEeaKLIUH.

Henenue sinep. TepMmosiaepHbIe PEAKLIUU.

Bunp! B3anMoneicTBUI U KIIacChl 3JIEMEHTAPHBIX YACTHII.

Merobl perucTpauy 3JIeMEeHTapHBIX YacTHUL.

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 BO3MYILEHUH.

WNuBapuaHTHOCTH YpaBHCHHI MakcBelIa OTHOCHTEIBHO TIpeoOpazoBanuii JlopeHia.

OTHOCHUTENBHOCTh MArHUTHBIX U 3JIEKTPUUYECKUX MOJIEH.

DNEeKTpOCTaTHUECKOE T0JI€ B IUIIEKTPUUECKON cpefie.

JIMBIEKTPUKH C HETIOJISIPHBIMU MOJIEKYJIaAMH.

JIMDIEKTPUKY C TOJISIPHBIMHU MOJIEKYIaMH.

HoHHBIE AUDIIEKTPUKH.

DneKTpoHHas WK AeQopMaMOHHas MOJIIpU3aLUs.

OpueHTalMOHHAs! WU TUTIOJIbHAS TIOJISIPU3ALHSL.

WoHnHas nonspusanus.

JmsrekTpudueckass IpOHUIIAEMOCTD CPEbI

[ToHATHS MHIYIIMPOBAHHOTO 3apsijaa.

EMKOCTB IIIOCKOTO KOHJIEHCATOpAa.

EMKOCTh IMIIMHIPUYECKOT0 KOHAEHCATOPA.

EMKkocTh cdeprueckoro KoHaeHcaTopa.

CoennHeHre KOHAEHCATOPOB.

OHeprusi CUCTEMbI HEMOIBUKHBIX. TOYEUHBIX 3apsi/10B

[ToHAEpOMOTOPHBIE CUIIBI.

Kaxkue cuibl MOXHO paccMaTprBaTh Kak HE AIEKTPOCTATHYECKOTO IPOUCXOXKIECHUS?
KonnuecTBeHHast XapaKTEpUCTHKA CTOPOHHUX CHUIT

OnHOpoaHBIE U HEOAHOPOIHBIE YYACTKU LIETIH

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

DIIEKTPpUYECKHUE TOKH B METAJLJIaX.

OCHOBHBIE 3aKOHBI AEKTPUUECKOT0 TOKA B KIIACCUYECKON TEOPUHU AEKTPOIPOBOAHOCTH
METAJLJIOB.

Enununa snekTprudeckoil mpoBOAUMOCTH.

Enununa ynenbHOTo 31eKTPUYECKOT0 COMPOTUBIICHHUS.

3akon Oma B auddepennuanbHon hopme.

TemnepaTypHas 3aBUCUMOCTb COIIPOTUBIICHUS.

PaGota u MoiHOCTH TOKA.

3akoHn /[xoyns-JIeHna B uHTErpaibHOl Gopme.

VY nenbHas TeroBasi MOLIHOCTh TOKa.

UYTo Ha3BIBAIOT Y3JIOM 2JIEKTPUUYECKOH 1enn?

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

3akoH /[xoynsa-JIeHnaB KilacCM4eCKON TEOPUH IIEKTPOIIPOBOAHOCTH METAILIOB.
3akoH Bunemana-®paHnaB KJ1acCUUECKON TEOPUH NIEKTPOIPOBOJHOCTH METAJIOB.
PaboTa BbIX0O/1a DIIEKTPOHOB U3 METAJIIOB.

OMUCCUOHHBIE SBJICHUS U UX TPUMEHEHUSI.

DOTOINEKTPOHHAS SIMUCCHSL.

Bropuunas snexkrporHas smuccusi. KoahpuipeHtT BTOpuuHO#H 3JeKTPOHHOM 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.

IIna3ma u ee cBOMCTBA.

3axoH OMaB KJIaCCUYECKOUM TEOPUU 3IEKTPOIPOBOJHOCTU METAILIOB.

3akoH [[xoynsa-JIeHnaB Ki1accu4ecKol TEOpUH IEKTPOIIPOBOJHOCTH METAIIIOB.
3axoH Bunemana-®paH1iaB KJIaCCUUECKON TEOPUH IEKTPOIPOBOJHOCTH METAJIIOB.
PaboTa BbIX0/a AIIEKTPOHOB U3 METAJIOB.

OMHUCCHUOHHBIE SIBJICHUS U UX IPUMEHEHHUSL.

DOTOINEKTPOHHAS IMUCCHSL.

Bropuunas snekrponnas smuccusi. KoadduureHT BTOpUYHON 37€KTPOHHOM SMUCCHH.
ABTO2JIEKTPOHHAS IMUCCHSL.

CaMocTOATENbHBIN T'a30BbIN pa3ps U €ro TUIIBL.

[Ina3ma u ee cBOMCTBA.

Tema 2. Marnerusm.

[ToToku 3aps>KEHHBIX YACTHUIl B MATHUTHOM TIOJIE.

VYckopuTenu U aHaAIM3aTOPhI 3apPsSHKEHHBIX YaCTHII.

Dddext Xomna.

B3anmoeiicTBrue mapamuiebHBIX TOKOB.

KoHTyp ¢ TOKOM B MArHUTHOM TIOJIE.

[ToTok BeKTOpa MarHUTHON MHAYKIIUH.

Teopema ["aycca uist oJIst BEKTOpa MArHUTHOM MHIYKIIMH.
HamaranueHHOCTE BellecTBa.

[TapamarneTukmu.

JnamaraeTukuy.

deppOMarHeTUKHY.

[Ipupona peppomarueruszma.

[ToTOKM 3apsPKEHHBIX YAaCTHUI] B MAaTHUTHOM IIOJIE.

YckopuTenu U aHaIU3aTOPhl 3apsHKEHHBIX YACTHII.

BuxpeBoe anekrpuieckoe moJie.

Tok cmenieHus.

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

Pamka ¢ Tokom. HampaBiieHne MarHuTHOTO MOJIA.

Bextop MarHuTHOM UHAYKIUU.

MaxkpoTOK# U MUKPOTOKH.

Cssi3b MexnyB u H.

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

MaruauTtHoe 1oJjie B LIEHTPE KPyroBOTO TOKA.

B3anmojelicTBue nmapamienbHbIX TOKOB.

MarnuTHas nocTosHHasl.

EnuHuiel MarHUTHON MHIAYKIIMU U HAPSHKEHHOCTH MAarHUTHOTO TOJIA.

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

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

EquauIiel MarauuTHOTO MOTOKA.

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

PaGora mo nmepemenieHnto MpoBOJHUKA C TOKOM B MATHUTHOM TIOJIE.



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

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

41. YcnoBue Ha rpaHuLe pa3zeia IByX MarHeTUKOB.

42. B xakux ciydasix HAMarHU4MBaHus B (peppomMarHeTnkax HabII0aeTcss OcTaTOYHAs

HaMaroHni4€HHOCTbD.

43. KospuuTuBHas cuia.
44. SIBneHue MarHUTHOTO TUCTEPE3UCA.

Tema

HOo~No arwdE

3. DeKTPOMATHUTHAS HHAYKIHSL.

OnsiTel Dapagnes.

[IpaBuiio Jlenna.

DNEKTPOABMKYINASL CUJIA DJIEKTPOMATrHUTHON UHIYKIIUH.

OJ1C uHAYKIIMK B HEMOABM)XHBIX MPOBOTHUKAX.

SIBnenne MarHuTHOTO CKUH-3(PeKTa.

Enunuiia uHIyKTHBHOCTH.

B3anmHuas uHayKIus.

B3anMHast ”HIYKTUBHOCTH KOHTYPOB.

BriBeute 1 00BSICHUTE BRIpAXKEHUE TSI INIOTHOCTHA TOKA CMEIIICHHUS.

0. Hoquy IMOCTOSTHHBIC DJICKTPUYCCKNE U MAarHUTHBIC ITOJISI MOXKHO pacCMaTpruBaTh

000c00IeHHO ApyYT OT Apyra? 3anuimnTe JUisi HUX ypaBHeHUs: MakcBelia B 00enx popmax.

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

NoookrowdE

Tema

N =

ok

~No

Tema

1.

Tema 4. Ontuka. KBaHTOBasi Npupoaa u3jay4yeHus.

MoskeT 11 BOSHUKHYTh SIBJICHHE MTOJIHOTO OTPa’KEHUS, €CIIU CBET MPOXOIUT U3 BOJIBI B CTEKIIO?
B gem 3akmrouaercst GU3NIECKUN CMBICT a0COTFOTHOTO TIOKA3aTeNsl MIPEIIOMIICHHUS CPEIbI?

B uewm 3akioyaercs npuHIMUI paboThl CBETOBOJIOB?

B dem 3akmrouaercs npunnun @epma?

Kak ocymiecTBisieTcst mnocTpoeHue U300pakeHus IpeAMETOB B JIMH3aX?

UeM 0TIMYAIOTCS YHEPTETUYECKUE U CBETOBbIE BETMUUHBI B (hOTOMETpUN?

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

5. UuTepdepennus cBera.

OcHOBHBIE IOJIOJKEHUS U BBIBOJBI KOPIYCKYJIIPHOW U BOJIHOBOM TEOPUU CBETA.

B yem 3akirogaercst ocHOBHas uaes Teopuu Ilnanka?

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

UYrto Takoe onTHYecKas JUIMHA ITyTH, ONITUYECKAs pa3HOCThb XoAa?

[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 IPOXOISAIIEM CBETE, 0OBIYHO CBETIIBIN?
B uem 3akirouyaercs cyTb NPOCBETIEHUS ONITUKN?

6. Iudpakuus cera.

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



Noohkown

KaxoBs! nononnenus @penens k npuHuuny I'roiirenca?

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

B uem 3akirouaeTcst IpUHIKI TOCTpOeHUs 30H Openens?

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

B uem 3akmrouaercst uaes rojgorpadupoBanusi?

Tema’. Ilonsipusanus cBera.

=

&

oo

10.

Bo3moxHa su nosasipusanust Juist po10JIbHbIX 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 npakTryecku OTINYUTH IUI0CKOMOJIIPU30BAaHHBIN 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 u3Jjiy4eHusl.

=

w

Uto Takoe s1ekTpoMarauTHas BosiHa? KakoBa CKOpOCTh €€ pacrpocTpaHeHHs?

KakoBel  Qu3myeckue TpOIECCHl, MPHUBOIAIMIME K  BO3MOXHOCTH  CYHIECTBOBaHHS
AJIEKTPOMArHUTHBIX BOJIH?

[Touemy I'epi1 B cBOMX OTIBITAX UCIIOJIB30BAl OTKPBITHIN KOJIeOaTeIbHBIA 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 ¢usuka.

=

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 cMecTUTCS 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

Panes-Ixunca?

7. Tlouemy GoTO3EKTpUYECKUE 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 KaToja?

10. Kak u3 ombIToB 110 (hoTodhdhexTy onpenensiercst moctossHHas [Imanka?

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

12. Kak ¢ moMo1ibio ypaBHeHHS DifHIITeHHA 00bsICHUTE 11 [13akoHbI hoTOdIPheKTa?

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 JIaBJICHUH CBETA HA 3€PKAITBHYIO M 3aYEPHEHHYIO IIOBEPXHOCTH?

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 cTratucTuke boze-DitHiurelina u ®epmu-upaxa.
BrIpoKaeHHBIN 3JIEKTPOHHBIN I'a3 B METAJIIaX.

KBanToBas TeopHst TEMI0EMKOCTH.

@DOHOHBI.

KBanToBast TeopHst 371€KTPONPOBOIHOCTH METAJLIOB.

0. CaepxmpoBoAUMOCTH

RPOONoOR~LNDE

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

1. Yem omnmuaercs 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 npuHIMIIMANBHOE OTIAMYNE KBAHTOBOM CTATUCTUKH OT KIACCUYECKOM?

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 30HHOM TEOpUU MOJYNPOBOJHUKU U JUNIEKTPUKU? METAUIbl U
JTUDIIEKTPUKHU ?

B gem cyTth anmmabaTHueckoro npuoOIKEHHs U IPUOIMKEHHE CaMOCOTIACOBAaHHOTO TOJIs?
YeMm oTIM4aroTcs OHCPIrCTUYCCKHUEC COCTOSAHUSA OJICKTPOHOB B H30JIMPOBAHHOM a4aTOMC H
kpuctaye? UTo Takoe 3anpelieHHbIe U pa3pellieHHbIE SHEPT€TUYECKUE 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
3anpenieHHo 30ue? Jlokazath 3TO MOJIOKEHHE.

14. KakoB MexaHU3M 3JE€KTPOHHOM NMPUMECHOW MPOBOAMMOCTH MOJIYHPOBOJHUKOB? 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 MEXaHU3Mbl BO3HUKHOBEHHUS  (IIyOpECICHIMH 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.

UT0 Takoe CTpaHHOCTh U YETHOCTH dJIeMEHTapHBIX yacTuil? [[ns yero onu BBomsATcsa? 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 4YacTHUIIAM M TOYEMY MPHUITHCHIBAIOT JICNITOHHOE YHUCIO0? OapHMOHHOE
yucno? B uem 3akitoyaeTcst 3aKOHbI KX COXpaHEHUs ?

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

=

[Touemy simepHas MoJieNlb aTOMa OKa3ajach HECOCTOATEIbHOM?.

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

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

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

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

6. ATOM BOJIOpOJIa 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(h)UKOM KOHTPOJILHBIX MEPOIIPUSATHI CPOKHU, OMIPEIEISETCS CIEeAYIOMINM 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 TIOJrOTOBKM K JIAHHOMY OILIEHOYHOMY MEPONPHUSTHIO HEOOXOIMMO 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)

«  » 2019 .




MUHUCTEPCTBO HAYKU U BBICILIET'O OBPAZOBAHINA
POCCUMCKOU ®EJEPALTUN
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE
00pa3oBaTeIIbHOE YUPEKICHUE BBICIIETO O0pa30BaHUS
«CEBEPO-KABKA3CKHUI ®EJIEPAJIBHBINA YHUBEPCUTET»
HeBunHOMBICCKHE TexHOMOTHYECKHI HHCTUTYT» ((pmman) CKOY

YTBEPXKJAIO
U.o nupexropa HTU (punuan) CKOY
B.B Ky3bpMeHKO
« » 201 r.

KomiuiekT 3a1annii 1J11 KOHTPOJIbHOU Pad0ThI
10 AUCIUIUIMHE (U3UKa

2 ceMecTp

Tema 1. OCHOBbI KHHEMATHKH

Tema 2 PaGoTra u MexaHu4eckasi JHepPrusi

Tema 3 KosiebaHus1 1 BOJIHBI

Tema 4 MouexkyasipHas Gu3nka ¥ TePMOAMHAMHUKA.
Tema 5 JjiekTpruyecTBO.

Tema 6 Marnerusm

ba3oBblii ypoBeHb

Tema 1. OCHOBBI KHHEMATHKH

1.1. 3aBHCHMOCTh MPOWJEHHOTO TEJIOM MyTH OT BPEMEHH 3afaercsi ypaBHeHHeM S=A-+Bt+Ct?+Dt3
(C=0,1 m/c?, D=0,03 m/c®). Onpenmenuts: 1) BpeMs TOce Hayala IBUKEHHs, depe3 KOTOPOE
yCKOpeHHe a Tena OyneT paBHO 2 M/c?; 2) cpemHee YCKOpeHHe (a) Tela 3a 3TOT IIPOMEKYTOK
Bpemenu. [1) 10 ¢; 2) 1,1 m/c?]

1.2. IlpeneOperast COMpOTUBIIEHUEM BO3yXa, OMPEACTUTH yroll, MOJ KOTOPHIM TeJI0 OPOIIEHO K TOpu-
30HTY, €CJIM MaKCUMaJbHas BbICOTA MObeMa Tesa paBHa 1/4 nanbHOCTH ero monera. [45°]

1.3. Koneco pamuycom R=0,1 m Bpammaercs Tak, 4TO 3aBUCUMOCTb YIJIOBOH CKOPOCTH OT BPEMEHU
3aaeTcsi ypaBHeHHeM o = 2At + 5Bt (A =2 pa):[/c2 ubB=1 pa):[/CS). Onpenenuts MOJHOE
yCKOpeHue Touek o0oJa kojeca uepe3 t=1 ¢ mocne Hayana BpallleHUs U YUCIO 000pOTOB, CIETIaH-
HBIX KOJIECOM 32 3TO Bpemsl. [a=8,5 m/c?; N=0,48]

1.4. HopmanbHOE YCKOpEHHEe TOUKH, ABMKYILEHCS M0 OKPYKHOCTH pagrycoM =4 M, 3a1aeTcsl ypaBHe-
HueM an=A+Bt+Ct? (4=1 m/c?, B=6 m/c3, C=3 m/c*). Onpenenuts: 1) TaHreHIMANLHOE YCKOPEHUE
TOUYKH; 2) MyTh, NMPONUJCHHBIA TOYKON 3a Bpems t1= 5 c mocie Hauyana JABWXKEHHS; 3) IMOJIHOE
ycKopeHue Jis MoMeHTa BpeMeHH =1 c. [1) 6 m/c?; 2) 85 M; 3) 6,32 m/c?]

1.5. YacroTa BpaiieHus: Kojeca mpyu paBHO3aMeUIEHHOM JABM)KeHUU 3a =1 MuH ymeHbmunach ot 300
no 180 munl. Onpenenuts: 1) yrioBoe yckopeHHe Koleca; 2) UYHMCIO MHOJHBIX 0GOPOTOB,
cIeTaHHBIX KoJecoM 3a 3To Bpems. [1) 0,21 pan/c?; 2) 240]



1.6. uck pammycom R=10 cm Bpamiaercss BOKpYr HENOJBH)KHOM OCH TaK, YTO 3aBUCHUMOCTb YIja

TI0BOPOTA pajMyca JUCKAa OT BPEMEHHM 3ajaercs ypaBHeHueM (¢=A+Bt+Ct>+Dt® (B=1 pawc, C=1
pan/c?, D=1 pan/c®). Onpenenuts 11 TOYeK Ha 060]e KOJNeca K KOHILy BTOPOH CEKyHIBI IOCITIE
Hayajla JBWKCHHUS: 1) TaHTe€HIMaIbHOE YCKOPEHHE a_; 2) HOPMAJIbHOE YCKOPEHHUE an; 3) IOJHOE

yckopenue a. [1) 1,4 m/c?; 2) 28,9 m/c?; 3) 28,9 m/c?]

Tema 2. PaGoTa 1 MexaHnYecKasi JHEPTHSL.

1.

[lo HaKJIOHHOM MJIOCKOCTH € YIJIOM HAaKJIOHA a K TOPU30HTY, paBHBIM 30°, ckoap3uT Teno. Onpene-
JIUTh CKOPOCTbH T€JIa B KOHIIE TPEThEH CEKYH bl OT Hayalla CKOJIbKEHHUS, €CIU KO3 (PULUEHT TPEeHus
0,15.110,9 m/c]

Camoner ommceiBaeT nemio Hecrepoa pammycom 80 M. KakoBa nomkHa OBITh HauMEHbINIAS
CKOPOCTh CaMOJIETa, YTOOBI JIETYMK HE OTOPBAJICS OT CUJICHBS B BepXHEH yacTu netiu? [28 m/c|

. biok YKPEIJICH Ha BCPIIMHE JABYX HAKJIOHHBIX HJ'IOCKOCTCI\/'I, COCTaBAIOMINX C TOPHU30HTOM YIJIbI

0= 30°u [1=45°. I'upu paBHON Macchl (M1=M2=2 KI') COEIMHEHbl HUTBIO, IEPEKUHYTON uepe3
6mok. Cuurtas HUTh U OJIOK HEBECOMBIMHU, NMPUHUMAS KOI(PPUIMEHTH TPEHUsI TUPh O HAKJIOHHBIE
wiockoctu paBHbiMU f1=f>=f=0,1 u npeneOperast TpeHueM B OJIOKE, ONMpPEACTUTE: 1) YCKOpEeHHe, ¢
KOTOPHIM JIBIKYTCS THPH; 2) CHTy HaTshkeHns HUTH. [1) 0,24 m/c?; 2) 12 H]

. Ha xene3HonopoxHoi miuaTdopme ycTaHOBIIeHa O€30TKaTHas MyIIKa, U3 KOTOPOW MPOU3BOJIUTCS

BBICTPEJT BJOJB MOJIOTHA TIO yriioM [1=45° k ropu3oHTy. Macca mnatdopmsl ¢ mymkoit M=20 T,
Macca cHapsga M=10 kr, Ko3hPHUIKUEHT TPEeHHUS MKy KoyiecaMu IuaTGopmbl U penbcamu f =
0,002. Omnpenenuth CKOPOCTh CHapsia, €CIIM TOC]Ee BBICTpeNa TutatgopMa OTKaTHUIach Ha pac-

crosiaue S=3 M. [Vo=M /2 fgs /(mcos[1)=970m/c]

. Ha xarepe maccoit m=5 T HaXOIUTCs BOJOMET, .BBIOPACHIBAIOIINI (=25 KI/C BOJBI CO CKOPOCTBHIO

u=7 M/C OTHOCHUTEIbHO KaTepa Hazaia. IIlpeneOperas CONpPOTHBIEHUWEM JIBIKEHHUIO KaTepa,
omnpenenauTh: 1) CKOpOCTh KaTepa uepe3 3 MUH IMOCIIe Havaja JBMKEHUS; 2) IPEeIeIbHO BO3ZMOXKHYIO
ckopocTk Katepa. [1) v=u (1—exp™™ = 4,15 m/c; 2) 7 m/c].

Tema 3 Kos1e0anusa ¥ BOJIHEI.

1.

2.

Haueptuth 1 00bsICHUTH TpaduKy N30TEPMUUECKOTO M MU300apHOTO MPOLIECCOB B KOOPAUHATAX P U
V,puT, TuV.

B cocyne npu temneparype t = 20°C u nmaBnenum p = 0,2 Mlla comep uTcsi cMech ra3oB —
KHCIOPO1a Maccoit M1 =16 r u a3ota Maccoit My =21 r. OnpeaenuTh MIOTHOCTH cMecH. [2.5 kr/m’]

. OnpenenuTh HanboJIEEe BEPOSITHYIO CKOPOCTh MOJIEKYII ra3a, MJIOTHOCTh KOTOPOro npu AaBieHuu 40

kIla coctaBnser 0,38 xr/m>. [478 m/c]
Hcnonb3yst 3ak0H O pachpelesieHHH MOJICKYJl WACaIbHOTO ra3a MO CKOPOCTSM, HAWTH 3aKOH,
BBIP@KAIOIIUIA paclpe/ie/ieHHe MOJIEKYJ [0 OTHOCHTEIbHBIM ckopocTssMm u (U = V/ve). |

f(u) = 4/ze " u?]

. Bocnonp30BaBIIKCh 3aKOHOM pacupeaciiCHus nACAJIbHOIO Ira3a 10 OTHOCHTCIIbHBIM CKOPOCTIAM (CM.

3amauy 8.4), ONpenesinTh, Kakas JIO0JIs MOJICKYJI KHCIIOpOJa, HaXOJSIIerocs Mmpu temmnepartype t =
0°C, umeet ckopoctu ot 100 mo 110 m/c. [0,4]

. Ha kakoif BrICOTE IIJIOTHOCTh BO31yXa B IBa pa3a MCHbLIC, YEM €TI0 IJIOTHOCTH HAa YPOBHC MOpr?

Cunrats, 4yTO TEMIIEpATypa BO31yXa Be3ae oauHakoBa u pasHa 273 K. [5,5 km]

Onpenenuts CPeIHIO MPOJOJKUTENIBHOCTh CBOOOJHOrO Mpobera MOJEKYNl BOJOpOAa IpU
temnepatype 300 K u gaBnenun 5 klla. DpdexTuBHbIl AuaMeTp MOJEKyN NPUHATH paBHBIM 0,28
HM. [170 HC]

. Kosddunuments! muddy3un 1 BHYTpEHHETO TPEHUS MPU HEKOTOPHIX YCIOBHIX PaBHBI COOTBETCT-

senHo 1,42:10* m?%/c u 8,5 mkIla-c. OnpelenuTh KOHIEHTPAILMUIO MOJEKYN BO3IyXa MM 3TUX
yenosusx. [1,25-10% m73]



K nacocy

T

Pac. 75 Pac, 76

Tema 4 MouiexkyasipHas Gpu3uKka U TepMOAUHAMUKA.

3agaHust 1 BONPOCHI

. A3oT Maccoii 1 xr Haxomutcs npu Ttemneparype 280 K. Omnpenenuts: 1) BHYTPEHHIOIO 3HEPIHIO
MOJIEKYJ a30Ta; 2) CPEJHIO KMHETUYECKYIO SHEPIHIO BPalaTebHOTO JBUKEHUS MOJEKYN a30Ta.
I"a3 cuuraTte uaeansueM. [1) 208 xk/Ix; 2) 83,1 x/Ix]

. OnpenenuTh ynenbHbIE TEIMJIOEMKOCTH Cv U Cp, HEKOTOPOTO JIByXaTOMHOTO T'a3a, €ClI IJIOTHOCTh
3TOTO ra3a IpU HOPMATBHEIX yenoBusx 1,43 kr/m. [ev= 660]1x/(xr - K), cp= 910 JIx/(xr - K)]

. Bomopoa maccoit m = 20 r Osu1 HarpeT Ha AT = 100 K npu noctosaHoM aasnenuu. Onpenenuts: 1)
KOJIM4ecTBO TerioThl Q, mepemanHoe rasy; 2) mpupamieHue AU BHYTpeHHEH SHepruu rasa; 3)
paboty A pacmupenus. [1) 29,3 xJIx; 2) 20,9 x[Ix; 3) 8,4 x/x]

. Kucnopon o6wemom 2 i Haxomutcs moxa nasiaeHuem 1 MIlla. OnpenenuTs, Kakoe KOJHMYECTBO
TEIJIOTH HEOOXOAMMO COOOUIUTH Ta3y, YTOOBl YBEIMYUTH €r0 JaBJIEHUE BIBOE B pe3yJbTaTe
M30X0pHOTO npouecca. [5 kJx]

. Hekotopsrit ra3 maccoit 2 kr Haxoautes nipu temnepatype 300 K u mon naBnenuem 0,5 MIla. B
pe3yibTaTe HM30TEPMUYECKOrO CXKaTHsl JaBleHHE ra3a yBEJIMYWJIOoCch B TpH pasa. Pabota, 3a-
TpadeHHass Ha cxkartue, A = —1,37 xJ[x. Onpenenutb: 1) Kakoi 3TO ra3; 2) IepBOHAYAILHBIN
yeabHbIH 00BeM raza. [1) remmit; 2) 1,25 M3/xr]

. JIByxaToMHBIIH uaeaabHbIA Ta3 3aHuMaeT o0beM V1= 1 1 u HaxomuTcs noxa aasieHuem p1 = 0,1
MlIla. [locne apnabaTuueckoro cxkaTusi ra3 xapakrepusyercs oobemoMm V2 u naBieHueM Pz. B
pe3ynbTaTe MOCIeIyIOIIero N30XOPHOTO Mpoliecca ra3 OXJakJaeTcs 10 MepBOHAYAIbHON TeMIle-
patypsl, a ero nasienue pz = 0,2 MIla. Onpenenuts: 1) o0bem V2, 2) naBnenue pz. [lpeacraButh
3T niponecchl rpaduueckw. [1) 0,5 m; 2) 0,26 MIla]

. lneanbHbIil ra3 KOITUYECTBOM BelIecTBa V = 2 MOJIb CHayaljia n300apHO Harpesu Tak, 4To ero 00beM
yBEJIMYWICA B 1 = 2 pa3a, a 3aTeM U30XOPHO OXJIAaJIWIH TaK, YTO JABJICHHE ra3a yMEHbIIUIIOCH B 11 =
2 paza. OnpenenuTs MpUpalieHue SHTPONHUH B X0JIe YKa3aHHbIX mpoteccoB. [11,5 Jx/K]

. TenumoBast maiivHa, coBepias odopatumMbiii ki KapHo, 3a onuH nukn coBepiaet padory 1 xJIx.
Temneparypa narpeparens 400 K, a xonogunenuka 300 K. Onpenenuts: 1) k. 1. 1. MaliuHel; 2)
KOJIMYECTBO TEIUIOTHI, MOJTy4aeMOe MAIMHOW OT HarpeBaTels 3a LUKI; 3) KOJUYECTBO TEIIOTHI,
OTJIaBaeMO€ XOJIOAUIBHUKY 32 HUKI. [1) 25%; 2) 4 x/Ix; 3) 3 kx|

. MneanpHb1il Ta3 coBepuaer uukia KapHo, Tepmudeckuil K. m. 1. kotoporo paseH 0,3. Onpenenutsb
paboTy M30TEPMHUYECKOr0 CKATHUS rasza, €ciii padoTa M30TEPMUYECKOTO PACIIMPEHHs] COCTaBIISIET
300 dox.[-210/0x].

Tema 5 DaekTpu4ecTBo.



33}13HI/IH H BOIIPOCHI

. JIBa 3apsKeHHBIX IIapuKa, MMOABEIIEHHBIX HA HUTIX OJMHAKOBOW JUIMHBI, ONYCKAIOTCS B KEPOCHUH
mwiotHocThio 0,8 T/cM®. KakoBa 10KHA OBITH IIOTHOCTh MaTepuana MIAPUKOB, YTOOBI Yrom
pacxXoXJeHusT HUTEH B BO3AyXe W KepocuHe ObUT OauMH Hu TOT ke? Jludjekrpuueckas
IPOHHUIIAEMOCTH Kepocuna £=2. [1,6 r/cm’]

Ha HexkoTOpoM paccTOsHMU OT OECKOHEYHOM PABHOMEPHO 3apsHKEHHOW IIJIOCKOCTH C IOBEpX-
HOCTHOM MI0THOCTBIO o =1,5 HKi/cM? pacronoxeHa Kpyrias miacTHHKA. I[1T0CKOCTh MIaCTHHKH
COCTaBJISIECT C JUHUSAMH HANPsHKEHHOCTH yron a=45°. OnpenenuTb NOTOK BEKTOpa HAIPSHKEHHOCTH
4yepe3 ATy IJIaCTUHKY, eciiu ee paauyc =10 cm. [1,88 kB-m]

. Konpuo paanycom r=10 cM u3 TOHKOM MPOBOJIOKH PaBHOMEPHO 3apSHKEHO C JIMHEHHOM IJIOTHOCTHIO
7 =10 sKn/m. OnpenenuTh HaNpPSDKEHHOCTh MOJSI HA OCH, MPOXOJALICH Yepe3 LIEHTP KOoJblia B
TOYKe A. ynaneHHou Ha paccTosinue a =20 cM oT 1neHTpa Kojbia. [1 kB/M]|

[lap pammycoMm R=10 cM 3apsiKeH pPaBHOMEPHO C OOBEMHOH INIOTHOCTBIO p =5 HK/M,
Onpenenuth HaNpsSKEHHOCTh 3JEKTPOCTATHUECKOIo MoJjisi: 1) Ha paccTOSSHUM =2 CM OT LEHTpa
mrapa; 2) Ha paccTosiHuM =12 cM ot 1eHTpa mmapa. [loctpouts 3aBucumocts E(r). [1) 3,77 B/wm; 2)
13,1 B/m]

DIEKTPOCTAaTUUECKOE TOJI€ CO3JIAETCSl MOJIOXKHUTEIBHO 3apsyKEHHOM OECKOHEUHON HHUTBIO C T0-
CTOSIHHOM JMHelHOU mioTHocThio 7 = 1 HKi/cm. Kakyio ckopocTh mpuoOpereT 3JeKTpOH, HpHu-
ONMM3MBIIKCH MOJ ACWCTBUEM MOJI K HUTH BJIOJIb JIMHUM HAaNPSDKEHHOCTU € PAacCTOSIHUS I1=2,5 cM
1o =1,5 cm? [18 Mwm/c]

DNeKTpOoCTaTHUECKOe Moje co3aaercs cdepoit pamumycom R=4 cMm, paBHOMEpPHO 3apsHKEHHOU C
TIOBEPXHOCTHOH MoTHOCTRI0 o =1 HKn/M?. OmnpeienuTs pasHOCTH MOTEHIMAIOB MEXIY ABYMS
TOYKaMU MOJIs, JEKAINIMMH Ha paccTOsTHUAX =6 cM u =10 cwm. [1,2 B]

. OnpenenuTh JIMHEHHYIO TUIOTHOCTH OGCKOHEUHO JUIMHHOM 3apsHKEHHOW HHWTH, €Clid paboTa CHIT
noJjist o nepemenienuro 3apsga Q =1 K ¢ paccrosiaus ri =10 cm g0 r, = 5 cM B HalnpaBleHUH,
nepneHuKyIsipaoM HutH, paBHa 0,1 mJ[x. [8 MxKi/m]

[TpocTpancTBO MEKIy OOKIaJKaMH IJIOCKOTO KOHJCHCATOpa 3amojHeHo mapapuHoM (& = 2).
Paccrosnue mMexay miactudamu 0=8,85 mm. Kakyio pa3HOCTh MOTEHIIHAIOB HEOOXOAMMO MOAATh
Ha IUIACTHUHBI, YTOOBI TOBEPXHOCTHAsI IUIOTHOCTH CBSI3aHHBIX 3apsiIoB Ha MapaduHe COCTaBIslia
0,05 uKn/cm?? [500 B]

. CB0GOTHBIE 3aps/Ibl PABHOMEPHO PACIIPE/ieNieHbl ¢ 00BbeMHOM mIoTHOCTRIO o =10 HK1/M® o mapy
pamuycom R = 5 cM u©3 OJIHOPOJHOTO H30TPOIMHOTO JUAJIEKTPUKA C JUAIEKTPUUYECKOM
MIPOHULIAEMOCThIO €=6. ONpeneNuTh HAIPSHKEHHOCTH AJIEKTPOCTATUYECKOTO TOJISI HA PACCTOSTHUAX
rr=2cmur2= 10 cm ot nientpa mapa. [E1=1,25 B/m; Ex=23,5 B/m]

10. IIpocTpancTBO MeXxAy MJIACTHHAMH IJIOCKOTO KOHAEHCATOpa 3aloJIHeHO cTekiioM (& = 7). Pac-
CTOSIHME MEXIy miactuHamMu 0=5 mwm, pasHocTh notenuuanoB U=500 B. Omnpenenuts 3HEPruio
MOJIAPU30BAHHOMN CTEKIITHHOMN MIACTHHEL, €Cly ee mIomans S = 50 cM?. [6,64 MxJIx]

11. Ilnockuit Bo3aymiHbIN KoHACHCATOp eMKOCThI0 C=10 n®d 3apsikeH 10 pasHOCTH noTeHIanoB U=1
kB. Tlocne oTkimoYeHUs KOHAEHCATOpa OT WCTOYHHMKA HAMNPSOHKEHHS PACCTOSHUE MEXITY
IJIACTUHAMU KOHJEHCcaTopa ObLJIO yBENMYEHO B JBa pasza. OnpenenuTs: 1) pasHOCTh MOTEHIHMAIOB
Ha 0oOKJIaJKaxX KOHJIEHCATOpa MOcie MX Pa3ABIKEHUs; 2) paboTy BHEUIHUX CHJ MO Pa3IBHKECHHIO
mnactuH. [1) 2 kB; 2) 5 Mx/JIx]

12. Pa3HOCTH TOTEHLMANIOB MEXOYy IutacTuHaMu KoHJeHcatopa U=200 B. Ilnomane kaxxmoii
mnactunbl S=100 cM? paccTosHMe MeXKy IacTMHAMU O=1 MM, IIPOCTPAHCTBO MEXIY HUMH
3anosiHeHo napapuHoM (&= 2). Onpenenuts CHITy NIPUTSDKEHUS TUIACTHH APYT K Ipyry. [3,54 MH]

Tema 6 Marmerusm

1. Tlo MCIHOMY IMPOBOJHUKY CCUCHUCM 1 MM2 TECUCT TOK, CHJIa TOKa 1 A OHpC,Z[CJ'II/ITB CpCAHIOO
CKOPOCTh YIIOPAAOUCHHOTO ABWKCHHUA JJICKTPOHOB BAOJIb IMPOBOJHHUKA, HNpCAllojiaras, 4YTO Ha



KKIBIA aTOM MeIM TPUXOJUTCS OJMH CBOOOMHEIN »mekTpoH. IlnmotHocTs Memu 8,9 r/em®. [74
MKM/C]

2. OnpenenuTb, BO CKOJBKO pa3 BO3pPACTET CHJIa TOKA, MPOXOISIIETO Yepe3 MIATHHOBYIO TE4b, €CIH
IpU TOCTOSITHHOM HANpsOKEHUHM Ha 3aXUMax ee Temmeparypa mnosbimaercs ot 1=20°C no
t,=1200°C. TemmnepaTypHbIii KO3(OUIHEHT CONPOTHBIEHHS MIATHHBI HPUHATH PaBHBIM 3,65-1073
K. [B 5 pas]

3. Ilo mexHOMY mpoBoay ceuenueMm 0,3 Mm? Teuer Tok 0,3 A. OnpenenuTsh Cuiy, IeHCTBYIOIIYIO Ha
OTJIeIbHbIE CBOOO/IHBIE 3JIEKTPOHBI CO CTOPOHBI AJIEKTPUUECKOIO MOJIA. Y IeIbHOE CONPOTUBIIEHUE
memu 17 HOM-M. [2,72-1072! H]

4. Cuia Toka B npoBoaHuKe cornpotusienreMm 10 Om paBHoMepHO yObiBaeT oT lo=3 A mo 1=0 3a 30 c.
OrnpenenuTh BBIICTUBIIEECS 32 3TO BPeMs B TPOBOJHUKE KOJIMUeCTBO TeoThl. [900 Ix].

5. TINOTHOCTH 2IEKTPHYECKOTO TOKA B ATIOMUHHEBOM MPOBOJE paBHa 5 A/cm?. ONpeneuTh yAeIbHYI0
TETIOBYIO MOIHOCTh TOKA, €CITH y/IeTbHOE COMPOTHRIIEHNE aFOMUHUS 26 HOM-M. [66 K/ (M-c)]

6. OnpenenuTh BHyTpEHHEE CONPOTHBIICHHE I' HCTOYHHMKA TOKA, €CJIM BO BHEUTHEH IeTIH IPU CHJIE TOKa
[1=5 A BeIensiercs momHocTh P1=10 Bt, a mpu cune toka 12=8 A — momHocts P2.=12 Br. [0,17
Om]

7. Tpu ucrounuka Toka ¢ ».j.c. Ei=1,8 B, E>=1,4 B u Es=1,1 B coenuHeHbl HaKOpPOTKO OJHO-
MMEHHBIMH TOJIIOCaMHU. BHyTpeHHee conpoTusiieHue neporo ucrouynuka ri=0,4 Om, BTOporo —
r=0,6 Om. OnpenenuTs BHYTPEHHEE CONPOTUBIICHHE TPETHEr0 MCTOYHMKA, €CIU Yepe3 MepBbIN
nucrounuk uaet Tok 11=1,13 A. [0,2 Om]

IoBbILIEHHBI YPOBEHD
Tema 1. OcHOBBI KHHEMATUKHU

1.4. HopMasibHOE YCKOPEHHUE TOUYKH, IBIKYIIEHCS IO OKPYKHOCTH paanycoM =4 M, 3a1aeTcsi ypaBHe-
HueM an=A+Bt+Ct? (4=1 m/c?, B=6 m/c3, C=3 m/c*). Onpenennts: 1) TaHreHIMANIBHOE YCKOPEHUE
TOYKH; 2) MyTh, NPOWJEHHBIM TOYKOW 3a Bpems 1= 5 c mocie Hauvaja JBWKEHHS; 3) TOJIHOE
yCKOpeHHMe JuIs MoMeHTa BpeMenH t=1 c. [1) 6 m/c?; 2) 85 M; 3) 6,32 m/c?]

1.5. YacToTa BpailieHus1 KoJjieca MpU paBHO3AMEIJICHHOM ABMKEeHHUH 3a t=1 MuH ymenbmmiacs ot 300
no 180 mmml. Ompenemuts: 1) yriaoBoe yckopeHHe Kojeca; 2) YHCIO TIOJHEIX OGOPOTOB,
CIeMaHHBIX KosecoM 3a 3To Bpems. [1) 0,21 pan/c?; 2) 240]

1.6. uck pammycom R=10 cMm Bpaimmaercss BOKPYr HEMOJBM)KHOW OCH TaK, YTO 3aBHCHMOCTH yIJia
MOBOPOTA pajnyca JMCKa OT BPEeMEHH 3ajaercsa ypaBHeHHeM (p=A+Bt+Ct>+Dt® (B=1 pan/c, C=1
pan/cz, D=1 paz[/c3). Omnpenenuth 71 TOYeK Ha 000j€ Kojieca K KOHILY BTOPOW CEKYHIIbI MOCIE
Hayaja JBMKEHUA: 1) TaHreHUHUalbHOE YCKOpEeHHE a_; 2) HOPMajJbHOE YCKOPEHHE an; 3) IOJIHOE

yckopenue a. [1) 1,4 m/c?; 2) 28,9 m/c?; 3) 28,9 m/c?].
Tema 2. PaGoTa 1 MexaHuuyecKasi JHEPrusi.

1. brok ykperuieH Ha BepIIMHE JBYX HAKJIOHHBIX IUIOCKOCTEH, COCTABISIOMIUX C TOPU30HTOM YTJIbl
00=30°u [1=45°. T'upu paBHO#H Macchl (M1=My=2 KI') COEINHEHBI HUTHIO, IEPEKUHYTON uepe3
6mok. Cuyurtas HUTh M OJOK HEBECOMBIMH, MPUHUMAs KOA(PPUIUEHTH TPEHUS THMPh O HAKIOHHBIE
tockoctr paBHbIME f1=f>=f=0,1 u npeneOperas Tpenuem B OJIOKE, ONMpPEAETHUTh: 1) yCKOpeHue, ¢
KOTOPBIM JIBIKYTCS TUpH; 2) cuily HaTsxeHus Huth. [1) 0,24 m/c?; 2) 12 H]

2. Ha xene3HoiopokHOH I1aTopMe ycTaHOBJIEHA O€30TKAaTHAs MyIIKa, U3 KOTOPOH MPOU3BOIUTCS
BBICTpEJT BAOJb MOJIOTHA MO yriioM [J=45° x ropuzoHty. Macca muatdopmsl ¢ mymkoid M=20 T,
Macca cHapsga M=10 kr, KodPHUIUEHT TPEHHS MEXAY KoJiecaMu IUIaTPOpMBI U penbcamu f =
0,002. Onpenenuth CKOPOCTh CHApsijia, €CIM TOCHe BBICTpena miardgopMa OTKaTHiIach Ha pac-

crosaue S=3 M. [Vo=M /2 fgs /(mcos])=970m/c]



5. Ha xarepe maccoid M=5 T HaXOAUTCS BOJOMET, .BBIOPACBHIBAIOUINI =25 KI/C BOABI CO CKOPOCTHIO
u=7 M/C OTHOCHUTENbHO Karepa Ha3zan. IIpeneOperas CONpPOTHMBICHHWEM JBIKEHHIO KaTepa,
omnpenenauTh: 1) CKOpoCTh KaTepa uepe3 3 MUH IOCIIe Havaja JBUKEHUS; 2) IPeIeIbHO BO3ZMOKHYIO
ckopocTh katepa. [1) v=u (1—exp™M™ = 4,15 m/c; 2) 7 m/c].

Tema 3 Kos1e0anusa v BOJHBI.

1. Bocronp30BaBIINCH 3aKOHOM PACIpEeNieHHs] MICATBHOTO Ta3a 10 OTHOCHUTEIBHBIM CKOPOCTSIM
(cm. 3amauy 8.4), onpenenuTthb, Kakasi J0Jisi MOJIEKYJ KHCIIOPO/Ia, HaXOIAIErocst mpu Temmnepartype t
= 0°C, umeet ckopoctu ot 100 mo 110 m/c. [0,4]

2. Ha xaxoif BBICOTE TJIOTHOCTH BO3AyXa B JBa pa3a MEHBIIE, YeM €ro IUIOTHOCTh Ha YpOBHE MOps?
Cuurath, 4TO TEMIIepaTypa BO3ayxa Be3jie oauHakoBa u paBHa 273 K. [5,5 km]

3. Ompenenuts CPETHIOW MPOJIOJDKUTEIBHOCTS CBOOOJHOTO TpoOera MOJIGKYJT BOJOpPOAA TIPU
temreparype 300 K u gaBnenun 5 xlla. D¢ dextuBHbIl AuaMeTp MONEKyl NpUHATH paBHbIM 0,28
HM. [170 HC]

4. Koapdurments! 1uddy3un 1 BHYTPEHHETO TPEHMSI IPU HEKOTOPBIX YCIOBUSAX PaBHBI COOTBETCT-
senHo 1,42-10* m%c u 8,5 mkIla-c. OnpenenuTh KOHIEHTPAIMIO MOIEKYN BO3IyXa TIPH ATHX
yemoBusx. [1,25-10%4 M)

K nacocy

T

T T 1

Pac. 75 Puc. 76

Tema 4 MouexkyasipHas u3nMka ¥ TePMOIAMHAMHUKA.

. Kucnopon o6semom 2 11 Haxonutes noa nasienueM 1 MIla. OnpenenuTs, Kakoe KOJWYECTBO TEILIO-
ThI HEOOXOJMMO COOOILIUTDH Ta3y, YTOOBI YBEIMUUTH €T0 JaBJICHHE BBOE B PE3yIbTaTe H30XOPHOTO
npouecca. [5 kJx]

5. Hekotopslit raz maccoit 2 kr Haxoautcs npu temmeparype 300 K u non nasnenuem 0,5 Mlla. B
pe3ynbTaTe HM30TEPMUYECKOrO CXKaTHsl JaBleHHE Tra3a yBEJIMYMJIoch B TpH pasa. Pabota, 3a-
TpaueHHass Ha cxkartue, A = —1,37 x/[x. Onpenenuth: 1) kakoil 3T0 ras; 2) nepBOHAYAIBHBIM
ylIenbHbIH 00beM rasa. [1) renuit; 2) 1,25 m3/kr]

6. JIByxaTOMHBIN UAeanbHBINA Ta3 3aHMMaeT o0beM V1= 1 1 u HaxomuTcs moxa aaBineHuem p1 = 0,1
MlIla. [locne aanabaTHueckoro cKaTusl raz xapakrtepusyercs oobemMoMm V2 u naBieHueM Pz. B
pe3ynbTaTe MOCIEAYIOIIET0 U30XOPHOTO IMpoIlecca ra3 OXJaXAaeTcs 0 MepBOHAYAIbHOW TeMIIe-
patypsl, a ero nasienue p3z = 0,2 MIla. Onpenenuts: 1) 0o0bem V2, 2) naBnenue pz. [IpeacraButh
3TH mpotiecchl rpaduuecku. [1) 0,5 m; 2) 0,26 Mlla]

7. VneanbHbIi ra3 KOTUYECTBOM BelIecTBa V = 2 MOJIb CHayalia n300apHO Harpenu Tak, 4To ero 00beM
YBEIMYMJIICA B 1 = 2 pa3a, a 3aT€M U30XOPHO OXJIaJWIIU TaK, YTO AABJICHHUE I'a3a YMEHbBIIUIOCh B 11 =
2 pa3za. OnpenenuTh NpHUpalieHne SHTPOIIUH B X0JIe YKa3zaHHbIX nporeccos. [11,5 [Ix/K]

8. TemoBas mamuHa, coBepias oOparuMblii uki KapHo, 3a onuH 1uKa coBepmiaeT padory 1 kJIx.
Temnepatypa narpesarens 400 K, a xonogunsauka 300 K. Onpenenuts: 1) k. m. 1. MalvHbL; 2)



KOJIMYCCTBO TCIUIOTHI, ITOJIYy4acMOC MalInHOU OT HarpeBarejd 3a HUKIL, 3) KOJIMYCCTBO TCIIJIOTHI,
OT/IaBa€MO€ XOJIOTMWIBHUKY 3a UK. [1) 25%; 2) 4 kJIx; 3) 3 kx|

. Wneanpublil ra3 cosepmaer uukn KapHo, repmuueckuil K. 1. a. kotoporo paseH 0,3. Onpenenutsb

pa60Ty HU30TCPMUUCCKOI'0 CKaTus rasa, CCJIn pa60Ta HU30TCPMHUYCCKOI0 paClIMpCHUSA COCTABJIACT
300 JTx.[-210/1x].

Tema S DjekTpU4ecTBO.

1.

CB06OHBIE 3apsIbl PABHOMEPHO PacIpeieNieHbl ¢ 00beMHOM moTHoCThI0 p =10 HKin/M® o mapy
pamuycoM R = 5 cM U3 OJHOPOJHOTO HW30TPOTHOTO MAMUIIEKTPHKA C JUAIIEKTPUYECKOU
MPOHUIIAEMOCTBI0 €=6. OTNpeAenTh HANPSHKEHHOCTH 3JIEKTPOCTATHUECKOTO OIS Ha PACCTOSHUAX
ri=2cmu r= 10 cm ot nierrpa mapa. [E1=1,25 B/m; E2=23,5 B/m]

. IIpocTpaHCTBO MeXy MIacTUHAMM ILIOCKOTO KOHJEHCAaTopa 3aloJHEHO crekioM (& = 7). Pac-

CTOSTHHE MEXIy miactuHamMu 0=5 mwm, paszHocTh notenummanoB U=500 B. Omnpenenuts 3HEpruio
TIOJIAPU30BAHHON CTEKISHHOMN MITACTUHBI, eciy ee miomans S = 50 cm?. [6,64 Mx k]

. IInockuit Bo3nymHeli koHAeHcaTop eMKocThio C=10 n®d 3apspkeH 10 pa3HOcTH noTeHuuanoB U=1

kB. Ilocne oTkiIOYeHUsT KOHAEHCATOpAa OT MCTOYHHMKA HAIPSHKEHUST PACCTOSTHUE MEXKITY
IJIaCTUHAMU KOHJEHcaTopa ObLJIO yBENIMYEeHO B JBa pasza. OnpeaenuTs: 1) pasHOCTh NOTEHIIMAJIOB
Ha OOKJIaJKax KOHJEHCATOpa IMOCJE WX pa3ABIKEHHS; 2) paboTy BHEIIHUX CHJI TIO Pa3IBUKEHUIO
mnactul. [1) 2 kB; 2) 5 Mx /x|

. Pa3HOCTh MOTEeHIIMAIOB MeX Ty TutacTuHaMu KoHaeHcaropa U=200 B. I[1nomans ka0l miacTUHbI

S=100 cm?, paccrosHEe MeXay IAcTHHAMH (=1 MM, TPOCTPAHCTBO MEXIy HHMH 3aIlONHEHO
napapuaoM (&= 2). OnpenenuTs CUTy NPUTSKEHUS IIIACTHH IpYT K apyry. [3,54 mH]

Tema 6 Maruerusm

. ToHkoe kospl0 Maccoil 15 T u paguycom 12 cMm HeceT 3apsii, paBHOMEPHO paclpeleeHHbIN ¢

nuHeiHO# mnoTHOCTHI0 10 HK1/M. Konblio paBHOMEPHO BpammaeTcs ¢ 4acToToi 8§ ¢t oTHOCHTeNnbHO
OCH, TMEPHEeHAMKYJSIPHON IIJIOCKOCTH KOJbIa M MpoxoAsuied yepe3 ee ueHtp. Onpenenutb
OTHOIIIEHHE MAarHUTHOTO MOMEHTa KpPYroBOTrO TOKa, CO3/1aBa€MOTO KOJBLOM, K €ro MOMEHTY
uMmynbea. [251 HKi/kr]

. ITo mpoBoy, COTHYTOMY B BHJI€ KBaJpaTa cO CTOPOHOM, paBHOW 60 cM, T€UeT MOCTOSHHBIN TOK 3 A.

OnpenenuTh MHAYKIMIO MarHuTHOTO noJist B LlenTpe kBangparta. [5,66 MxTi]

[Io nByM OECKOHEUHO IJIMHHBIM MPSMBIM MapajUIeNbHBIM IMPOBOJHUKAM, PACCTOSHUE MEXIY
KOTOpPBIMU paBHO 25 cM, TekyT Toku 20 1 30 A B mpOTUBOIOJIOKHBIX HampaBiaeHUusX. OnpenenuTb
MarHUTHYI0 MHAYKUIHUIO B B Touke, yaajieHHOW Ha ri=30 cM oT mepBoro u =40 ¢cM OT BTOpPOTo
NnpoBoHUKA. [9,5 MKT]

. OHpe,Z[CJ'II/ITB MAarouTHYO UHAYKIHKO Ha OCH TOHKOT'O IPOBOJIOYHOTI'O KOJIbLIa painyCoOM 10 CM, IIO

KoTOpoMy TeueT ToK 10 A, B TOuke, pacroyio)KeHHOH Ha PacCTOSHUM 15 cM OT LeHTpa KoJjbla.
[10,7 mxTn]

JIBa OGECKOHEYHBIX MPSMOJIMHENHHBIX MapauIeIbHBIX NMPOBOJAHHMKA C OJMHAKOBBIMU TOKaMH, Te-
KyIIUMH B OJHOM HAIIPaBJIEHUM, HAXOAATCS ApPYyr OT Jjpyra Ha pacctosHuu R. UToObl ux
pa3ABMHYTH J10 paccTossHUA 3R, Ha KaXAblil CAHTUMETpP JUTMHBI TPOBOIHUKA 3aTpayuBaeTcs padboTa
A=220 u/Ix. OnpenenuTs CUITy TOKa B IpoBogHHUKaX. [10 A]

. OHpe,Z[eJ'II/ITB HAIMpPs’KCHHOCTD II0JIAA, CO31aBacMoOro HpHMOJ’IHHCfIHO PaBHOMCPHO ABWIKYHIUMCA CO

ckopocThio 500 KM/C BIIEKTPOHOM B TOYKE, HaxoJsdlelcs OT Hero Ha pacctossHud 20 HM U
JeXaled Ha TEepIeHIUKYIsIpe K CKOPOCTH, MPOXOJISIIEeM dYepe3 MrHOBEHHOE IOJIOKEHUE
anektpoHa. [15,9 A/m]

3 cemecTp



Tema 7 Onruka.

Tema 8 KBanroBasi npupoaa u3iay4eHus.
Tema 9 Atomuas pusuka.

Tema 10 SAnepnas ¢puzuka.

ba3oBrblii ypoBeHb.

Tema 7 OnTuka.
3amaHust ¥ BOMPOCHI

1. Ha mnockonapaljiebHy0 CTEKISHHYIO TNIACTUHKY (N =1,5) TommuHoi 6 cM manaet noj yriaom 35°
ny4 cBeta. Onpenenuth 60KOBOE CMEIIEHHUE JTy4da, MPOIIEIIEro CKBO3b 3Ty MIacTUHKY. [1,41 cMm]

2. HeoOxo1uMO M3roTOBUTH IUIOCKOBBITYKIYIO JHMH3Y C ONTHYEeCKOW cuioil 6 nntp. Onpenenutsb

paanyc KpUBHU3HBI BBITYKJIONW TOBEPXHOCTH JIMH3BI, €CITHM MOKa3aTeNlb IPEIOMIICHHUS MaTeprasa JTMH3bI

paBen 1,6. [10 cMm]

3. Onpenenuth, Ha KaKyl BBICOTY HEOOXOIWMO IMOBECHTH JaMMOuky MOIIHOCTHIO 300 BT, 4T0OBI
OCBEIIEHHOCTh PACTOJIOKEHHON 1Mo Hel Tocku Obuta paBHa S50 k. Hakinon mocku cocrasiser 35°,
a CBETOBas OTAa4a JiaMrnoyku paBHa 15 nm/Bt. [lpuHATH, YTO MOJHBIA CBETOBOM TOTOK,
WCITYCKaeMbIi H30TPOTTHBIM TOYEUHBIM UCTOUYHHUKOM cBeTa, Oo = 47l. [2,42 Mm]

4. YcraHoBka nmnsi HaOmonaeHus: koJsienr HproToHA OCBemiaeTcsi MOHOXPOMATHYECKHUM CBETOM, Maja-
OIMM HOpMalibHO. [Ipu 3amosiHEeHMM MPOCTpaHCTBA MEXAY JUH30M U CTEKIISTHHOM IJIACTUHKOMN
MPO3PAYHOMN KUAKOCTHIO PAINyChl TEMHBIX KOJIEI] B OTPAXKEHHOM CBETE YMEHBIIWIUCH B 1,21 pa3a.
OnpenenuTh NoKazaTelab NPEIOMICHUS KUAKOCTH. [1,46]

5. Ha nmunH3y Cc mokaszareneMm mnpenoMiieHHus 1,55 HOpManbHO MagaeT MOHOXPOMATHYECKHM CBET C
JuHOM BoJiHBL 0,55 MkM. J[i1g ycTpaHeHHs] TOTEPh OTPAKEHHOTO CBETA Ha JIMH3Y HAHOCHUTCS
TOHKas TuieHKa. OmnpenenuTth: 1) onTUMaIbHBIM MOKa3aTedh MPEIOMIICHUS TUICHKH; 2) TOJIIHUHY
maeHku. [1) 1,24; 2) 0,111 mxMm]

6. B ombiTe ¢ maTepdepoMerpoM MaiikenbcoHa Ui CMEIICHUS HHTephEepEeHIIMOHHON KapTHHBI Ha 450
MOJIOC 3€pKaJio MPHUILIOCh nepeMecTuTh Ha pacctosHue 0,135 mm. OnpenenuTs JIMHY BOJIHBI
najaromiero ceera. [0,6 MKM]|

7. Ha mytu oaHoro u3 jiydeil MHTEpGEpEeHIHMOHHOTO pedpakToMeTpa MOMECTUIIN OTKAYaHHYIO TPYOKY
o 10 cM. Ilpu 3anonHenun TpyOKu XJopoMm HHTepdEpeHLIMOHHAs KapTUHA CMECTUJIACh Ha
131 monocy. OmpenenuTh MOKa3aTelb MPEIOMIICHUS XJIOpa, €ClIM HAONIOJEHUE MPOU3BOIUTCS C
MOHOXPOMAaTHUYECKUM CBETOM C JuIHOM BosIHBI 0,59 mxMm. [1,000773]

Tema 8 KBanToBasi npupoaa u3iy4eHmus.
3agaHust 1 BONPOCHI

1. Ompenenuts TemnepaTtypy I, NpU KOTOpOH 3Hepreruyeckas cBeTUMOCTh Me yepHoro rtena
pasHa 10 kB1/m?

2. Ilotok sHeprunm @., U3ay4aeMbIil U3 CMOTPOBOIO OKOILIKA IUIABWJIBHOW Iieud, paBeH 34 Br.
Onpenenuts Temnepatypy T Medu, ey IIoNIab 0TBepeTus S = 6 cM?.

3. Omnpenenuts sHepruro W nsnyuyaemyto 3a BpeMs 1= 1 MUH U3 CMOTPOBOTO OKOIIIKA IUIONIA/IbIO
S=8 cm? mIaBWILHOM TIeun, ecnu ee Temneparypa T=1,2 kK.

4. Temneparypa T BepxHux cioes 3Be31bl Cupnyc paBHa 10 kK, Onpenenuts notok snepruu @,
M3JTydaeMblii ¢ MOBEPXHOCTH MIOMAbio S=1 kM? 3T0i 3831l

5. Ompenenuts OTHOCHUTENbHOE yBennmueHHEe A Me/Me sHepreTnyeckoil CBETUMOCTH YEPHOTO
TENa MPH YBEIMUEHUU €0 TeMIepaTypsl Ha 1%.



6. Bo CKOJBKO pa3 HaJ0 YBETUYUTH TEPMOJMHAMHUYECKYIO TEMIIEPATypy YEpPHOTO Teja, YTOOBI
€ro sHepreTuyeckas cBeTuMocTh Me Bo3pociia B J1Ba pa3a?

7. Ilpunumas, yro CoJHLE H3/Iy4aeT Kak 4YEpHOE TEJO, BBIYMCIUTh €r0 SHEPreTHUECKYIO
cBeTuMOCTh Me 1 Temmieparypy 7 ero nmoBepxHocT. COJHEUHBIN AUCK BUACH C 3eMJIU O] yIJioM 9
=32’. Conueunas nocrosiHHas *C=1,4 kJ[x/(M?*c).

8. Ha kakylo JIuHY BOJIHBI Am MPUXOAUTCA MaKCUMyM CIIEKTPaJbHOM IUIOTHOCTH
sHEepreTudeckoit cBeTuMocTH (M T)max YepHOTO Tena pu Temieparype t=0°C?

9. Temmneparypa Bepxuux cioeB Comnna paBHa 5,3 kK. Cumras CoJiHIIE YEpHBIM TEJIOM,
ONPEIEIUTh JJIUHY BOJHBI Am , KOTOPOH COOTBETCTBYET MAaKCHMajbHasl CIEKTpalbHAasl IJIOTHOCTh
sHepreruueckoit ceeTuMoctd (M T)max CotHira.

10. Onpenenuth Temneparypy 7 4epHOTO TeJa, MPU KOTOPOH MAaKCUMYM CIEKTPaTbHOM TIIOTHOCTH
sHepreTndeckoit cBeTUMOCTH (M), T)max IPUXOAUTCS HA KPACHYIO TPAHUILY BUIUMOTO criekTpa (A1 =750
HM); Ha ¢uoaeToByto (12=380 HM).

11. MakcUMyM CHEKTPaJbHOM MJIOTHOCTH JHEPreTUUecKOd CBETUMOCTH (M) T)max SPKOH 3BE3bI
ApKTYp NpUXOIUTCS Ha JUIMHY BOJHBI Am =580 HM. [IpuHMMAast, yTO 3Be3/a U3JIy4aeT Kak YepHOE TeJlo,
OTPENEeNUTh TeMNepaTypy 7 MOBEPXHOCTHU 3BE3bI.

12. BenencTBue M3MEHEHHS TEMIEpaTypbhl YEPHOTO Tejla MAaKCUMYM CHEKTPajbHOM IJIOTHOCTH
(M;,T)max cmecTrics ¢ A1=2,4 MkM Ha 12=0,8 MxM. Kak 1 BO CKOJIBKO pa3 U3MEHHIIUCh SHEPreTHYCCKasT
CBETUMOCTb Me TeNla 1 MaKCUMaJIbHas CIIEKTpajibHAasl IJIOTHOCTh SHEPTeTUYECKON CBETUMOCTH?

13. [Ipn yBenWYEHHH TEPMOJUHAMUYECKOM TeMIlepaTypbl. 7 YEpHOro Tejla B JBa pa3a JUIMHA
BOJHBI Am Ha KOTOPYI TMPUXOJUTCS MAaKCUMyM CHEKTPajJbHOM IUIOTHOCTH 3HEPreTUYEeCcKOM
ceetuMoCTH (MjT)max , ymenbmimiack Ha AL =400 HM. OmnpenenuTh HAYAIbHYI0 M KOHCYHYIO
temnepatypsl T1u To.

14. DTalOH €IWHUIIBI CHUJIBI CBETAa — KaHJeJa — TMPEJACTaBIsSET COO0OW TMOJHBIN (M3Tydaronui
BOJIHBI BCEX JUIMH) WM3IydaTelb, IOBEPXHOCTh KOTOporo miomanpio S = 0,5305 mm? umeer
Temnepatypy t 3aTBepaeBanus miaTuHel, paBHyto 1063 °C. Onpeaenuts MOITHOCTh P U3mydaTens.

Tema 9 Atromuas ¢pusuka.

3aaHus ¥ BOIIPOCHI

1. BbIUMCAUTD paUyChl I2 U I3 BTOPOU U TpeThel OpOUT B aTOME BOAOPO/IA.

2. Ompenenutb CKOPOCTH V JIEKTPOHA Ha BTOPOH opOUTe aTOMa BOAOPOIa.

3. Ompenenuts 4YacTOTy 0OpaIeHUs 3JEKTPOHA Ha BTOPOM opOuTe aToMa BOJAOPOA.

4. Onpenenuth noTeHUUATbHYO I, kuHeTHdeckyro 7 W TOJHYIO FE DSHEpPrud 3JIEKTPOHa,
HaXOJAIIErocs Ha IepBOi opOUTe aToMa BOAOPO/IA.

5. Ompenenuth UIMHY BOJHBI A, COOTBETCTBYIOUIYIO TPEThEHl CIEKTPAIbHOW JIMHUU B CEpUU
banemepa.

6. HaiitTh HamOOJBIIYIO Amax HAMMEHBIIYKO Amin JJIHMHBI BOJH B IEPBOM HMH(MpPaKpacHOW cepuu
cnektpa Bojiopoaa (cepuu Ilamena).

7. Beruncnuth sHepruro € GoToHa, UCIYCKAeMOTo MPHU MEPexoJie MEKTPOHA B aTOME BOJOpOJa C
TPETHErO SHEPreTUUECKOTO YPOBHS HA NEPBBIi.

8. Onpenenuth HAUMEHBIIYIO E€min U HAUOOJBIIYIO Emax PHEPTUU (POTOHA B YIbTpaduoIeTOBOM
cepuu crekTpa Bojopoja (cepuu Jlaiimana).

9. AToMapHBIi BOJOPOJ, BO3OYKICHHBI CBETOM OMPEIEICHHOMN UIMHBI BOJIHBI, TPU MEPEXOJIe B
OCHOBHO€ COCTOSIHME HCITYCKA€T TOJBKO TPHU CHEKTpajbHble JTUHUU. ONpeneianuTh AJIUHBI BOJH 3THX
JIMHUW U yKa3aTh, KAKUM CEpUSM OHU MPUHAIJIEKAT.

Tema 10 SInepnas ¢pusuka.



33}13HI/IH H BOIIPOCHI

1. 3Has nmocTosTHHYIO ABOTAIpPO Na , OTIPEJCIUTh MACCy My HEUTPAIBLHOTO aToMa yriepo/ia 12C u
Maccy 7, COOTBETCTBYIOILIYIO YIJIEPOIHOM €IMHULE MACChI.

2. YeM OTIIMYAIOTCS MACCOBOE YUCIIO OT OTHOCUTEIBHOU Macchl siapa’?

3. Xmop mpencraBiger co00il cMeCh ABYX HU30TOINOB C OTHOCHUTEIBLHBIMU ATOMHBIMH MacCaMH
Ar1=34,969 u Ar=36,966. Beluuciuth OTHOCUTENIBHYIO aTOMHYIO MacCy Ar XJopa, €CId MacCOBBIC
JIOJIU L U @ TIEPBOTO M BTOPOTO U30TOTIOB COOTBETCTBEHHO paBHbI 0,754 u (,246.

4. YKaxuTe, CKOJIBKO HYKJIOHOB, IPOTOHOB, HEUTPOHOB COJIEPIKAT cleayromue sapa: 1) 32He; 2)
10 p.3)23 - 4) A4 . 5) 104 - 6) 238

5. Hamummre cuMBondeckne 0003HauSHHSI sJiep N30TOTIOB BOJOPO/Ia M HA30BUTE UX.

6. YKaxxuTe, CKOJIBKO CyIIECTBYET U300ap ¢ MaccoBbIM unciioM A=3. Hanumure cuMBoIMYECKHEe
0003HaYEHHUS SIIEP.

7. Kakue u30TOIBI cojiepkaT aBa HedTpoHa? (JlaTh CHMBOJIHYECKYIO 3aMKCh SEP. )
8. Ompenenuth aTOMHBIE HOMEpPA, MAaCCOBBIE YMCIIA U XUMHUUYECKHE CUMBOJIBI 3€PKATBHBIX STEP,

KOTOpBIE IOJIy4YaTcsi, €ClIu B Aapax 32He, 74Be, 1580 IIPOTOHBI 3aMEHUTh HEUTPOHAMU, & HEUTPOHBI

— IPOTOHAMH. HpI/IBeCTI/I CUMBOJIMYCCKYIO 3aIIMCh MMOJTYUYUBIINXCA SACP.

IloBbIlIEHHBIN YPOBEHD

Tema 7 OnrTuka.

1. Ha nuH3y c mokaszartesieM mnpejaomiieHds 1,55 HOpManbHO TajgaeT MOHOXPOMATHYECKUH CBET C
JuHOM BoJiHBL 0,55 MkM. 119 ycTpaHeHHs] MOTEPh OTPAKEHHOTO CBETA Ha JIMH3Y HAHOCHUTCS
TOHKas TuieHKa. Omnpenenuth: 1) onTUMaIbHBIM MMOKa3aTedh MPEIOMIICHUS TIJICHKH, 2) TOJIIHHY
meHku. [1) 1,24; 2) 0,111 mxMm]

2. B ombiTe ¢ maTepdepoMeTpoM MaiikenbcoHa I CMEIIeHUsT HHTephEepeHITMOHHON KapTHHBI Ha 450
MOJIOC 3€pKaJio MPHUILIOCh nepeMecTuTh Ha pacctosHue 0,135 mm. OnpeaenuTs JUIMHY BOJIHBI
magaromero ceeta. [0,6 MKM]

3. Ha iyt oaHoro u3 nydeil HHTep(GEpeHIIMOHHOTO pepakToMeTpa MOMECTHIIN OTKAYaHHYIO TPYOKY
o 10 cMm. Ilpu 3anonHenun TpyOKu XJopoMm HMHTepEpeHIMOHHAs KapTUHA CMECTUJIaCh Ha
131 momnocy. OmnpenenuTh NoKa3aTesb MPEIOMIICHUS XJIOpa, €CiM HaONIoJeHHUE MPOU3BOIUTCS C
MOHOXPOMAaTHUYECKUM CBETOM C JUTMHOM BOJIHBI 0,59 mxm. [1,000773]

Ha nun3y ¢ nokaszarenem npesnomiieHus 1,55 HopMmanbHO MajgaeT MOHOXPOMATUYECKUH CBET C
JMHOM BoJiHBL 0,55 MkM. [l ycTpaHeHHs] MOTEPh OTPAKEHHOT'O CBETA Ha JIMH3Y HAHOCHUTCS
TOHKas IieHka. OnpenenuTs: 1) onTUManbHBIA MOKa3aTeNb MPENOMIICHUS TUICHKH; 2) TOJIIUHY
mieHku. [1) 1,24; 2) 0,111 mxMm]

4. B omnbiTe ¢ unTephepomerpoM MaiikenbCoHa I CMeleHusl HHTep(epeHIIMOHHOM KapTUHbI Ha 450
MOJIOC 3€pKalio MPHIIIOCh MepeMecTuTh Ha paccrosHue 0,135 mm. Onpenenuth UIMHY BOJTHBI
najarorniero ceera. [0,6 MkM]

5. Ha mytu oanoro u3 iydeil uHTEpHEPEHIIMOHHOTO pedpakToOMeTpa MOMECTUIN OTKaYaHHYIO TPYOKY
mno 10 cMm. Ilpu 3anonHenuu TpyOKu XJIOopoM HMHTepdEpeHIMOHHAs KapTHHA CMECTHJIaCh Ha
131 momnocy. OmnpenenuTh MOKa3aTeNlb MPEIOMIICHUS XJIOpa, €ClM HaONIoJeHHWEe MPOU3BOIUTCS C
MOHOXPOMATHYECKUM CBETOM ¢ JUIMHOU BOJIHBI 0,59 MkMm. [1,000773]

Tema 8 KBanroBasi npupoaa u3ay4eHus.
1. MakcuMyM CIEKTPaIbHON TUIOTHOCTH JHEPreTHYeCKor CBETHUMOCTH (M;T)max SPKOM 3Be3/bI
ApKTYp MPUXOIUTCS HA ATUHY BOJHBI Am =580 HM. [IpuHHMAas, 4T0 3Be3/1a H3TydaeT Kak YepHOe
TEJO, ONPEACTUTH TeMIlepaTypy 7 TOBEpXHOCTH 3BE3/IbI.
2. BcrnenctBue M3MEHEHHUs TEMMEpPATyphl YEPHOTO Tella MAaKCHMyM CHEKTPadbHOW TIUIOTHOCTH
(MyT)max cmectmiics ¢ M=2,4 mxm Ha A>=0,8 MkM. Kak W BO CKOJBKO pa3 H3MCHHJIHCH



SHEpreTHuYeckas CBETUMOCTb Me Tena u MakcuMasbHasi CHEKTPaJIbHAs IJIOTHOCTh SHEPIE€TUUECKON
CBETUMOCTHU?

3. [Ipu yBenu4yeHnn TepMOTUHAMUYECKON TeMIepaTypsl. 7 4epHOTO Teja B JjBa pa3a JJIMHA BOJHBI
Am Ha KOTOPYIO MPHUXOIUTCS MaKCHMYM CHEKTPaJbHON IJIOTHOCTH AHEPreTHYECKOW CBETUMOCTH
(M;.7)max , ymenbImiacs Ha AA =400 HM. Onpeie/inTh Ha4aIbHYI0 U KOHCYHYIO TemIepatypsl T1 u
To.

4. DTaloH eAMHULBI CHIIbl CBETa — KaHJella — IMPEJCTaBJIAeT cOOOM MOJHBIA (M3Iy4aroIuii
BOIHBI BCEX UIMH) H3JIydaTelb, MOBEPXHOCTh KOTOporo miomansio S = 0,5305 mm? mmeer
TeMIieparypy t 3aTBepaeBaHus mIaThHbl, paBHyo 1063 °C. Onpenenutb MOIIHOCTh P U3ITydaTess.

Tema 9 Atomuas ¢pusuka.
3agaHust 1 BONPOCHI

1. DIeKTpoH HaXOAUTCS B OECKOHEYHO TITyOOKOM MPSMOYTOJIEHOM OJHOMEPHOM IOTEHIHAIIEHOM
sumke mupuHod | (puc. 46.4). Hamucats ypaBuenue Illpeamnrepa u ero pemieHue (B
TpuroHomerpudeckoit popme) mwis odnactu Il (0<x<l).

W3BecTHa BOJTHOBAs (PYHKIIHS, OTIMCHIBAIOIIASI COCTOSIHUE AIEKTPOHA B MOTCHIUAILHOM SIIIAKE
mupuHoit I: y(x) = CI1 sin kx + C2 cos kx Ucnonb3yst rpannunsie ycnoBus y(0)=0 u vy (1) = 0 onpe-
nenuTh KodpdumreHT C2 1 BO3MOXKHBIE 3HAYSHHUST BOJTHOBOTO BEKTOpa K, MPH KOTOPOM CYIIECTBYIOT
HETPUBUAIBHBIC PEIICHUSI.

2. M300pa3uth Ha Tpaduke BHJI MEPBBIX TPEeX COOCTBEHHBIX (DYHKIUI Wn(X), OMUCHIBAFOIIMX
COCTOSHHE JIeKTPOHA B MOTEHIMANBHOM smuKe mupuHoit |, a Tarwke Bum [wn(X)]%. YcranoBuTh
COOTBEeTCTBUE Mexay 4ucioM N y3110B BOJHOBOW (QYHKIMH (T. €. YHCIOM TOYEK, TJE BOJHOBAS
¢byHkims obpamiaercss B Hyinb B uHTepBaie (<.x<lI) ¥ KBaHTOBBbIM 4YUCIOM 7. DYHKIHIO CYUTATH
HOPMUPOBAHHOM Ha €IUHUILY.

3. UYactuiia B MOTCHIMATHHOM SIIIMKE MIMPHHOW | HaXoauTcss B BO30YXKICHHOM COCTOSIHUH (I =
2). OnpenenuTh, B KakuX Toukax naTepBana (0 < X < |) motHocTh BeposTHOCTH [W2(X)]? HaxoxneHus
YacTULIbI MaKCUMaJIbHAa 1 MUHUMAJIbHA.

4. DJEKTPOH HAXOIWTCS B MOTEHIMAILHOM sIiuKe mupuHoii |. B kakux Toukax B mHTepBajie (0 <
X < )IUIOTHOCTBH BEPOSTHOCTH HAXOKIACHHS DJICKTPOHA HA TIEPBOM M BTOPOM SHEPIeTHUECKUX YPOBHSIX
oarHaKkoBa? BeIUKCIUTD MJIOTHOCTH BEPOSITHOCTH [T 3TUX TOYeK. Pelienne nosicHuTh rpaduyecku.

5. Yacruia B NOTEHIIMAIBHOM SIIUKE HAXOJIUTCS B OCHOBHOM cocTosiHuu. KakoBa BepositHocts W
HaxOJKJICHUS YacTUIIBL: 1) B CpeIHEH TpeTH AIKKa; 2) B KpalHEH TPETH SIIUKa?

6. B oaHOMEpHOM TWOTCHIMAIBHOM sIIMKe MHUPUHON | Haxomurcs 37eKTpoH. Bbrumciauth
BeposITHOCT, W HaxoXJEeHHS DJIEKTPOHA Ha INEPBOM JHEPreTUYECKOM YpOBHE B HHTepBane 1/4,
paBHOYIAJIEHHOM OT CTEHOK SIIUKA.

Tema 10 SInepuas pusuka.

9. 3Has NoCTOSTHHYIO ABOraapo Na, ONPEAEIUTb Maccy Ma HEUTPAIBHOIO aTOMa yriepoaa 12C u
Maccy m, COOTBETCTBYIOLIYIO YIJIEPOIHONW €AMHULIE MACCHI.

10.YeM oTinM4aroTCAa MaccoOBOE YUCIIO OT OTHOCUTEIBHOW MaccChl siapa’?

11.Xnop mpezcraBisieT coOoil cMech ABYX HM30TONOB C OTHOCUTENbHBIMM aTOMHBIMH MaccaMu
An=34,969 u Ar2=36,966. BbluuciauTe OTHOCUTENBHYIO aTOMHYIO Maccy Ar XJIOpa, €CiIl MacCOBbIE
JIOJIA 1 U @ TIEPBOTO ¥ BTOPOTO U30TOMOB COOTBETCTBEHHO paBHbI 0,754 u 0,246.

12.yKa)KI/ITe, CKOJIBKO HYKJIOHOB, ITPOTOHOB, HeﬁTpOHOB COACPIKAT CICAYIOIIHEC dapa: 1) 32He, 2)
0Rp 223 - 4) A .5) 14 - 6) 238
13.Hamumure cuMBOJIMYECKHE 0003HAUYEHUS AACP U30TOIIOB BOAOPOJa U HA3BOBUTC UX.

14.YKaxuTe, CKOJIBKO CYIIECTBYET N300ap ¢ MacCoBbIM 4ncioM A=3. Hanumure cuMBoJIMuecKne
0003HaYCHHS STIEP.



15.Kakue u3otonsl cojepxar asa Heltpona? ([laTh CHMBOIMYECKYIO 3aMKCh SAEP. )
16.0mnpenenutb aTOMHbIE HOMEPA, MAacCOBBIC YMCIIA U XUMUUYECKHE CUMBOJIBI 3€PKATBHBIX SIEP,

KOTOpBIE II0JIy4aTcs, €Clau B Aapax 32He, 74Be, 1580 IIPOTOHBI 3aMEHUTh HEUTPOHAMU, & HEHTPOHBI

— IIPOTOHAMH. HpI/IBeCTI/I CUMBOJIMYCCKYIO 3aIlIMCh NOJTYUYUBIINUXCA SACP.
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