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AHHoOTauus padoyeii nporpaMMsbl 0 JUCHHUIJIUHE

duzuka

Henpr npenogaBaHusi NUCHHUIVIMHBI: TEOPETHYECKas  IMOATOTOBKA CTYIEHTOB B
obmacti (PU3MKH, MO3BOJSIOMICH OPHEHTHUPOBATHCS B ITIOTOKE HAYYHOM M TEXHUYECKOH
uHpopMauuu M oOecreyuBarolieil UM BO3MOXHOCTh MCIIOJB30BaHMS HOBBIX (DU3NYECKHUX
NPUHIUIIOB B T€X 00JACTAX TEXHUKH, B KOTOPBIX OHU CIICHUATU3UPYIOTCS.

3anauyu n3yyeHus:

- ¢opMHpOBaHHE y CTYJCHTOB HAY4YHOTO MBIIUICHHS W  COBPEMEHHOIO
€CTECTBEHHOHAYYHOIO0 MHPOBO33PDEHMS, B YAaCTHOCTH, IIPABWJIBHOIO IOHMMAaHWs TI'PaHMIL
IPUMEHUMOCTH PA3IMYHbIX (U3NYECKHX IOHATUH, 3aKOHOB, TEOPUH M YMEHHsS OLEHHBAThH
CTEIIEHb JIOCTOBEPHOCTH PE3YJIBTATOB, IOJYYEHHBIX C IIOMOLIBIO SKCIEPUMEHTAIBHBIX WIH
MaTEMaTU4YECKMX METOJIOB UCCIIEIOBAHUS;

-YCBOCHHME OCHOBHBIX (PU3MYECKHUX SIBIICHHM M 3aKOHOB KJIACCUYECKOW M COBPEMEHHOM
¢bu3uKy, METO10B (PU3NYECKOT0 UCCIIET0BAHMS;

-BBIPa0OTKA y CTYACHTOB NMPHUEMOB M HABHIKOB PEUICHUS KOHKPETHBIX 3a/1a4 U3 Pa3HBIX
oOnacrelt pU3UKHU, IOMOTAIOIINX CTY/IEHTaM B JJalbHEHIIIEM pelaTh HHKEHEPHbIE 3a1a4H;

-03HAKOMJICHUE CTYACHTOB C COBPEMEHHOM HAay4YHOM ammapaTypoil W BbIpabOTKa y
CTYJEHTOB HayaJIbHbIX HABBIKOB IIPOBEIEHHUS SKCIEPUMEHTAJIBHBIX HAyYHBIX HCCIIEJOBaHUUI
pa3IMYHBIX (PU3UYECKUX SIBIICHUI U OIICHKH MTOTPEITHOCTEH H3MEPEHHIA.

B xome wu3yyeHHsi JMCHMIUIMHBI y oOyd4armomierocss (OpMHPYHOTCS CJeayolnmue
KOMIIeTeHI[HH:

VK-1 CnocolGeH ocymecTBIsSTh MOUCK, KPUTHYECKHH aHanu3 M CHHTe3 MHG(OpMaIuH,
PUMEHSTh CUCTEMHBII MOJIXO0J JUISt pelieHus MTOCTaBJIEHHBIX 3aj1a4



1. IlepeyeHb mNJIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHUS] 1O AUCHHUIJIMHE (MOAYJIIO),
COOTHECEHHBIX € IMJIAHUPYEMbIMH Pe3yJIbTATAMU 0CBOEHHsI 00pa30BaTeIbHOM MPOrpaMMBbl.

1.1. Hean npenogaBanusi TUCHMILIAHBI:

- Pa3BUTHC JIOTHYCCKOI'O MBIIIJICHUSA

-IIOBBIICHUC YPOBHA MaTeMaTUYCCKOM KYJBbTYPBI; OBJIaJCHHUC COBPCMCHHBIM MATCMATHYCCKUM
ariaparomMm, HCO6XOI[I/IMBIM A1 U3y4CHHSA €CTCCTBCHHOHAYYHBIX, O6Hler0(1)eCCI/IOHaJ'IBHBIX u
CIICHHUAJIbHBIX OTUCHUIIJIMH; OCBOCHUC MCTOA0B MAaTEMAaTHYCCKOI0O MOACIIMPOBAHUSA;

-OCBOCHHC HpI/IéMOB IIOCTAaHOBKH M PCIICHHA MaTEMaTUYCCKUX 3a1a4,

-Opranu3anus BBIYHCIUTCILHON O6pa6OTKI/I PE3YyJIbTATOB B IIPUKJIAAHBIX WHKCHCPHBIX 3a1a4ax.

1.2. 3agauu u3yvyeHus:

-OBJIaJIeHUE (PyHJaMEHTAIbHBIMY [IPUHIMIIAMU U METOJJAMH PELLEHUS] HAyYHO-TEXHUYECKHUX 3a/1ay;
- (popmupoBaHME HABBHIKOB IO TNPUMEHEHHUIO IOJIOKEHUH (QYHIAMEHTAIbHOW MaTeMaTUKd K
IPaMOTHOMY Hay4YHOMY aHaJIM3y CUTyalluH, ¢ KOTOPbIMU OakalaBpy MPUAETCS CTAIKUBATbCA MPH
CO3JIaHMH WJIM MCIIOJIb30BAHUU HOBOM TEXHUKU M HOBBIX TEXHOJIOIMH;

-OCBOCHHE OCHOBHBIX MAaTeMaTU4eCKHX TEOPHH, MO3BOJIAIOLIMX ONKCATh SIBJICHUS B NPUPOAE, U
IPEJENIOB NPUMEHUMOCTH JSTHX TEOPUM JJIs pElIeHHs] COBPEMEHHBIX U IEPCIEKTHUBHBIX
npodeccroHaIbHbBIX 3a/1a4;

-(popMupoBaHUE y CTYIEHTOB OCHOB €CTECTBEHHOHAYYHON KapTHUHbBI MUDA;

- O3HaKOMJIEHME CTYAECHTOB C MCTOpUEH M JIOTMKOM pa3BUTHs MaTeMaTHKHM M OCHOBHBIX €€
OTKPBITHIA.

1.3. KomneTenuuu odyuaromierocs, popMupyemMbie B pe3yJIbTaTe 0CBOCHHS TUCIHUTITHHBI
(MmonyJisi):

Ne Coneprxanne HOpMUPYEMBIX KOMITETESHITHNA WNHupekc
-1 KOMIICTESHITUU
YHuBepcaabHble KOMIETEHIINN
1 Cnioco0OeH OCyIIeCTBIIATh MOUCK, KPUTUYECKUN aHANM3 U CHHTE3
uH(pOpMaIMK, MPUMEHITh CHUCTEMHBIH TOJXOJ Il peIIeHUs YK-1
MOCTaBICHHEIX 3a7a4

B pesynbTaTe 0CBOCHUS TUCLUILUIMHBI O0yUYarOUICS T0JDKEH:

3HATh:

-OCHOBHBIE 3aKOHBI U TEOPHH (DU3UKH IO Pas3jeiaMm;

-OCHOBHbBIE IIPUEMBI PELICHUs] KOHKPETHBIX 3aJ]a4 U3 Pa3HbIX pa3esioB (pU3uKy;

- OCHOBBI (PU3NYECKOTO IKCIIEPUMEHTA;

YMETB:

-[IPUMEHSITh 3aKOHBI (DU3UKH B IPAKTUYECKON U HAYYHOU AEATEIbHOCTH;

- HCIOJIb30BaTh METOJbl MAaTEMAaTUYECKOIO aHalIW3a M MOJEINPOBAHUS, TEOPETHYECKOro M

9KCIEPUMEHTAIBHOTO HCCIIE0BAHNUS B IPOPECCUOHAIIBHOM NEATEIbHOCTH;

- CIUTAHUPOBATh U IIPOBECTH JIAOOPATOPHBIN SKCIIEPUMEHT;

BIIAJIETh:

-HaBbIKaMH MPOBEJCHMSI SKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUN Pa3INYHbIX (PU3HUECKUX SBIICHUH,

00pabOTKM  AKCIIEPUMEHTAIBHBIX  PE3yAbTaTOB €  NPUMEHEHUEM  UH()OPMAIMOHHO

KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI];
-HEOOXOIUMBbIMU TIPUEMAMU YMCTBEHHOM MAEATEIbHOCTH, BaKHBIM KOMIIOHEHTOM KOTOpPOH
ABIISICTCA YMEHHE pEIIaTh TEOPETHYECKUE U INPAKTHUYECKHE THUIIOBBIC 3a/lauM, CBS3aHHBIE C
npodecCUOHANbHON J1ESATENbHOCThIO; OCHOBHBIMH 3aKOHAMM KJIACCUYECKOM M COBPEMEHHOU
bu3uku.



2. MeCTO AMCUHUIIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

2.1. IlepeyeHb AMCUMILIMH, YCBOCHHE KOTOPBIX CTYACHTAMH HeO0XOAMMO IJIsl M3y4YeHHS
JAAHHOM JWCHMIUIMHBI: 3HAHUS, YMEHUS M HaBBIKM, IPUOOPETEHHbIE BO BpPEMS OCBOCHHUS
HIKOJIBHBIX KYpCOB (DM3UKH U MAaTEMAaTHKH, BBICIIEH MaTEeMaTHKH.

2.2. IlepeyeHb AUMCHMILVINH, HM3y4YeHHMe KOTOPbIX OasupyeTcsi Ha MaTepHaje JaHHOM
AUCHMIVIMHBI: (GU3MYecKas XUMMs, MEXaHMKa, HWHXEHEPHOe OOeCleYeHHE CTPOMTEIbCTBA;
AIIEKTPOTEXHUKA; CTPOUTENbHAS TEIIO(PHU3MKA; OCHOBBI OOECIIEYCHHS MUKPOKJIMMATa 3/aHus;
TEpPMOJIMHAMMKA U TEIJIOMAaCCOOOMEH U APYTUX MH)KEHEPHBIX JAUCLUILINH.

OO6miast TpyI0eMKOCTh TUCIHUIUIMHBI: 3a4€THBIC CTUHUIIBI — 1

yacel — 252
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3.1.1. O0beM 4acoB ¥ 3aYETHBIX €IUHUIL 110 JUCIIUILINHE

HaumenoBanue pasjaesna (MoayJis)

Bcero

dopMupyemblie

AyauTopHbie

B TOM 4YHuCJIe

HanMeHoBaHHMe TeMbI THCIUILIAHBI 4acoB | KOMIETeHIHH 3aHATHA JEeKIHH | MPaKTH4YecKHe | JIabopaTopHbIe CPC
PA3JIEJI 1. OcHOBBI MEXaHUKH U 77 72 18 18 36 5
MOJICKYJISIPHON PU3HKH
Tema 1-3: Kunemarnka 19 18 6 4 8 1
Tewma 4: JIlunamuka 15 14 2 4 8 1
Tewma 5: PenaruBucTckas MexaHuKa 15 14 2 4 8 1
Tema 6-7: MoiekynsspHO-KUHETUYECKAast 15 14 4 2 8 1
Teopus, GpU3NYECKas KUHETHKA
Tema 8-11: denomeHoIOTHYECKAS 13 12 4 4 4 1
TEPMOIUHAMHUKA
PA3JIEJI 2 DnexTpoMarHeTusm 105,8 64 16 16 32 41.8
Tema 12-15: DnexkTpocraTuka B BAKYyMe U B 26 16 4 4 8 10
BEILIECTBE
Tema 16: [1ocTOSHHBIN 21EKTPUYECKUN TOK 26 16 4 4 8 10
Tema 17-19: MarauutHoe mose B BaKyyme 4 B 28 YK-1 18 6 4 8 10
BEILIECTBE
Tema 20-21: DnekTpoMarHuTHasE UHAYKLIHSL. 25,8 14 2 4 8 11,8
YpaBHenuss Makcsesia
PA3/IEJI 3 BonHOBast 1 KBaHTOBas (pU3HUKA. 77 54 18 18 18 23
Tema 22-23: KonebaHusi 1 BOJTHBI 10 6 2 2 2 4
Tema 24-27: BoiHOBas ONTHKA 12 8 4 2 2 4
Tema 28: KBanTOBBIC CBOMCTBA 16 12 4 4 4 4
AIIEKTPOMArHUTHOTO U3ITy4EHUs
Tema 29-31 Atomnas pusuka. Kanroas 16 12 4 4 4 4
MEXaHuKa
Tema 32-33: KBanToBasi CTaTHCTHKA. 14 10 2 4 4 4
DnemMeHThl GU3NKH TBEPAOTo Tela
Tema 34-38: dusuka aTOMHOTO SIApa U 9 6 2 2 2 3
AJIEMEHTAPHBIX YaCTHII
n3 6 X X X X X X
AK 4.2 X X X X X X
KounrpoJsb 54 X X X X X X
Bcero yacoB 324 X 190 52 52 86 69,8




3.1.2. HaumeHoBaHHe TeM, UX coJep:KaHUe, 00beM B 4acax JEKHHWOHHBIX 3aHATHH (MO

ceMecTpam)
Howmep HaunmenoBanue Koui-Bo
TeMbL TeMbL OcHOBHOE COJIEpKaHHUE TEMbI qACOB
1 2 3 4
2 cemecTp
Kunematuka 18
1 [TonsaTus B | BBenenue. Monenu B Mexanuke. CUCTEMBI OTCUETA.
KJIACCHUECKOM Tpaektopusi, JyIMHA TyTH, BEKTOP MEPEMELICHHUSI.
MEXaHUKE. CkopocTb. YCKOpEHHUE U €ro COCTaBIIAOIINE. YTII0Bas 2
Kunemaruka CKOPOCTb U YTJIOBO€ YCKOpPEHHUE.
TBEPJOIO Tella
2 VYpaBHeHus 3akonbl HetoTona. Macca. Cuia. Cuina Tpenusi. 3akoH
JBWKEHHS. 3aKOH | coXpaHeHWs uMIyibca. LleHTp Macc. VYpasHeHue 2
COXpPaHCHHUA JIBUKEHUS TeJla IEPEMEHHON MacCCHhl.
UMITyJIbCa
3 3aKOHBI Oueprusi, pabora, MomHOCTh. KwuHernueckas u
COXpaHCHHUSA MOTEHLMaIbHAas SHEPTUsl. 3aKOH COXPAHEHUS SHEPTHUU.
2
SHEpIrun I'paduueckoe  mpencraBiieHne  PHEpruu.  Yaap
a0COIOTHO YIIPYTUX U HEYNPYTUX TEJ
JnHamuka

4 Junamuka MowmeHnt unepiun. Kunernueckas sHeprus BpalieHUsI.

TBEPIOrO TENa MoOMEHT cuibl. YpaBHEHHE TUHAMUKHN BPAIIATEIILHOTO
JBUKEHHS TBEPJIOTO Tena. MOMEHT UMITYJIbCca M 3aKOH 2
ero coxpaHeHus. CBobOoanble ocu. ['mpockom.
Jledopmarus TBepaOrO TENA.

PenstuBucTCKas MexaHUKa

) [TpuHIMN [IpeoOpa3zoBanus [Manunes. MexaHnueckuil MPUHIIMIL
OTHOCUTEIILHOCTH B | OTHOCUTENBHOCTH. llocTynaTsl crnennanbHONW Teopuu
MexaHuke. OCHOBBI | OTHOCHTEIILHOCTH. [IpeoOpazoBanust Jlopenua.
PENSATUBUCTCKOM CrnenctBust U3 mpeoOpazoBanus Jlopenma. MuTtepBan 2
MEXaHHUKH. Mexay coObITusiMU. OCHOBHOM 3aKOH PEISTUBUCTCKON

JUHAMHUKU MaTepUaibHOM TOUKH. 3aKOH B3aMMHOCTH
MacChl M DHEPTHUH.
MonekynsipHO-KHHETHUYECKasl TEOpusl, Pu3ndeckasi KHHETHKA

6 Krnaccuueckas OnpITHBIE 3aKOHBl HJA€AJIBHOIO Tra3za. YpaBHEHHUE
CTaTUCTHUKA. Knaneiipona — MenneneeBa. OCHOBHOE YpaBHEHHE
MonekynsipHo- MOJICKYJIIPHO — KHHETUYECKOW TEOPUH HICATbHBIX
KUHETHUYeCcKas ra3oB. 3akoH MakcBeiia 1Jist pacrpeiesieHusi MOJIEKYJI
Teopus UJealbHOTO Tra3a 0 CKOPOCTSIM U DHEPrusim

TEIUIOBOTO JIBIDKEHUs. bapomerpuueckas dopmyna. 2
Pacnpenenennie bonsiimana. OmbiTHOE 00OCHOBaHME
MOJIEKYJIIPHO — KHUHETHYecKod Teopuu. Yucio
CTereHe cBOOOJbI MOJIEKYJ. 3aKOH pPaBHOMEPHOIO
pacrpeieieHuss JHEPruu IO CTETNEeHSM CBOOOBI
MOJIEKYII.

7 Kunematnueckue CpenHee YHMCIO CTOJKHOBEHMH M CpedHss JJIMHA
SIBJICHUS. DJIEMEHTHI | CBOOOMHOTO Tpobera MoJeKys. SIBieHusl mepeHoca B
HEpPaBHOBECHOM TEPMOJIMHAMHYECKH HEPaBHOBECHBIX cuUcTeMax. Bakyym 2
TEPMOJIMHAMUKHU u METOBI ero MOJTyYEHUSI. CsoiicTBa

yIBTpapa3peKEHHBIX ra3oB.




denoMeHOJIOTHYeCcKast TEPMOIAMHAMHKA

| Hayajio
TEPMOAMHAMUKH

[lepBoe Hauano tepmoauHamMuku. Pabora raza mpu
IIPUMEHEHNN ero obbeMa. TemioemMKocCTb.
IIpuMeHeHne nEepBOro Hayajga TEPMOJAMHAMHUKH K
M30IPOLECCaM.

TepMoanHaMu4eCKu

e byHKIIH
COCTOSIHUSI.

Amunabarnyeckuii mporecc. [lonurpomHblii mporecc.
KpyroBoii  mpomecc  (muki).  OOpaTtumble |
HeoOpaTuMbIe IPOIIECCHI. DHTponH, ee
CTaTUCTHYECKOE TOJIKOBaHHE u CBSI3b C
TEPMOJIMHAMHYECKON BEPOSTHOCTHIO.

10

] HA4aio
TEPMOAMHAMHUKHU

Bropoe Havamo TepMOIMHAMHKH. Tennosbie
JBUTATENN U XoJoauibHble MamuHbl. [ukn KaphHo u
ero KIIJI nis npeanbHOrO rasa.

11

PeanbpHbie
dazoBoe
paBHOBECHE u
(hazoBbie
MPEBPALLICHMUSI.

ra3bl.

Cwibl ¥ IOTEHIUAIbHAS YHEPTUS MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBUSL. VYpaBuenue  Ban-nep-Baannca.
N3orepmbl Ban-nep-Baanbca. BHyTpeHHss sHeprus
peaabHOro rasa.

3 cemectp

SHGKTPOCTaTI/IKa B BAKYYMC U B BCIICCTBC

16

12

DneKTpocTaTuKa
B BaKyyMe.

[Ipenmer KJIACCUYECKOMN
DNeKTpUYeCKUuit 3aps.
AIIEKTPUYECKOTO 3apsja. JuckpeTHoCTh u
MHBAPUAHTHOCTh  3JIEKTPUYECKOTO 3apsija. 3aKoH
Kynona. Dnekrpocratuueckoe nose. HanpskeHHOCTh
OJISL. JIunun BEKTOpa HaIPSKEHHOCTH
AIIEKTPOCTATUYECKOTO MOJIs (CUIoBbIE TUHUM). PaboTa
ANIeKTpocTaTnyeckoro mois. Llupkynsanus BekTopa
HaNPSKEHHOCTH AIIEKTPOCTATUYECKOTO OJIS.
ITorenunan IJEKTPOCTATUYECKOTO 0JIse "
SKBUIIOTEHIMAJIbHbIE MOBEPXHOCTH. I'paguent
noreHuuana. Csi3b MOTEHIIMAJIA C HAIPSHKEHHOCTBIO
BJIEKTPOCTATHYECKOTO  TTOJIA. [ToreHmanbHbIA
XapakTep JJIEKTpOCTaTHYecKoro mnousd. Mcrounuku
OJIs.

QJICKTPOJAWMHAMUKHU.
3akoH COXpaHCHHUA

13

CucreMnl
3apsKEHHBIX
YaCTHLI.

[IpyHIMI Cynmepno3uIMM W €ro IPHUMEHEHHE K
BBIUMCJICHUIO HAIpPSHKEHHOCTH W TMOTEHIMala IOJs
3apsDKEHHOTO CTEPXKHs (KOHEYHOTO0 M OECKOHEYHOro),
KOJIbIIA U MOJIYKOJIbLA. J[MITONb U €ro JIEeKTPUYECKUI
MOMEHT. OJIEKTpUYECKOE Moje Aunois. Jumoias Bo
BHEIIHEM OJTHOPO/THOM u HEOJHOPOAHOM
AIIEKTPUYECKUX MOJISX. DHEPTUs AMUIOJIS BO BHELIIHEM
nose. [loTok BekTopa HampsHKEHHOCTH. Teopema
['aycca. JluneiiHas, MOBEpXHOCTHass U OOBEMHas
IUIOTHOCTh 3apsifa. HampsokeHHOCTh M MOTEHLHA
0JIse 0OECKOHEUHO 3apsKEHHON IJIOCKOCTH,
O0eckoHeyHOW HUTH, cdepbl. HanpsxeHHocTs U
NOTEHIMAN TMoJii OEeCKOHEYHOro, 3apsKEHHOro IO
00BeMy IIJIOCKOTO CJ0s, OECKOHEYHOro LMIMHAPA,
niapa.




14

[IpoBogHUKY B
3IEKTPOCTaTUUEC-
KOM II0JIE

DneKTpuYecKkoe TMoje BHYTPU U Y TIOBEPXHOCTH
npoBoAHMKA. PacnpeneneHue 3apsiga B IPOBOJHHKE.
DnekTpocTaTHUecKasl — 3aluTa. DIEKTPOEMKOCTh
YEIMHEHHOI0 NMPOBOJHUKA. EMKOCTh KOHJEHCATOPOB.
CoeanHeHHE KOHACHCATOPOB.

15

DneKkTpuyeckas
SHEPrUs

OHeprus TOYEYHOrO 3apsja BO BHELIHEM IIOJIE.
OHeprust  B3aUMOJEWCTBUS ~ CHCTEMBbl  TOYEYHBIX
3apsAA0B. OHEprusi 3apsyKeHHOrO IPOBOJAHMKA U
3apsHKEHHOTO KOHJIeHCaTopa. OHeprus
ANEKTPOCTATUYECKOrO0 MO M ee  OoObeMHas
IJIOTHOCTb.

I1OCTOSIHHBIN 3JIEKTPUYECKUM TOK

16

TTocTosHHEBINI
3JIEKTPUYECKHUMN TOK

Cunma Ttoka. IlmotHocts Toka. Knaccudeckas
AIEKTPOHHAS TeOpUst AJIEKTPONPOBOAUMOCTHU
MetauioB. BeiBog 3akoHoB Oma u Jlxoyns—JIeHua B
muddepeHaabHoi (GopMe Ha OCHOBE DIIEKTPOHHOMH
teopur. Croponnue cuiabl. IJIC. OOoOmaroImi
3akoH Oma. 3akon Owma [Uisi OJHOPOJHOTO U
HEOJHOPOJHOIO0 YYAaCTKOB LENHU B HMHTErpaIbHOU
dopme. 3akon Owma I 3aMKHYTOM  LICTIH.
ConpoTuBieHWe NPOBOJHUKOB. HampsokeHue Ha
MOJIFOCAaX MCTOYHHMKA TOKa. Pa3psiika KOHIEHCATOPOB.
3akon [Ixoyns—Jlenna B uHTerpanbHON Gopme.
3aTpyHEHUSI KJIACCUYECKON 3JIEKTPOHHOM Teopuu
AJIEKTPONPOBOJUMOCTH METAJLIIOB.

MarauTHO€ 1oJie B BAKYYM€ M BEIIECTBE

17

Maruurocratuka
B BaKyyMe.

MaruutHoe mone. BekTop MarHMTHOM HMHIYKLHH.
JIluHun MarHWTHOM MHIAYKUMH. MarHutHoe 1mONIe
PAaBHOMEPHO JBHXKYIIErocs 3apsaa. MarautHoe mose
anemeHTa Toka (3akoH  bumo—CaBapa—Jlamnaca).
[IpuHiun cynepno3uuuu. Ero ucnons3oBaHue s
BBIYHUCIICHUS] TOJSI TPSAMOTO ToKa (KOHEYHOTO U
o0eckoHeuHoro). Ilome BHTKa ¢ TOKOM. MarHUTHBIH
MoMeHT. Teopema 0 HUPKYISUU BEKTOPAa MarHUTHOU
vHayKuu. IIpuMeHeHnue 31O TEeOpeMbl A
BBIYHUCIICHHS TI0Js1 OECKOHEUHOTO TPSIMOTO TOKa O
0ECKOHEYHO JUIMHHOTO COJICHOU/A.

18

MarguTtHbeId DOTOK

MarnuTHsIi otok. Teopema ['aycca st MarHUTHOTO
nosisi. Buxpesoil xapakrep marHutHoro mnosia. Cuia,
JIEHCTBYIOIIAs HA MPOBOJHUK C TOKOM B MarHUTHOM
noje (cuna Amrepa). BzaumoseiictBue napamienbHbIX
TOKOB. BHTOK ¢ TOKOM BO BHEIIHEM OJHOPOJHOM
MarHuTHOM IIojie. BHUTOK B HEOJHOPOJHOM IIOJIE.
OHeprusi KOHTypa C TOKOM BO BHEIIHEM MarHUTHOM
noje. Pabora o nmepemenieHno KOHTypa ¢ TOKOM BO
BHEIIHEM I10Jie. MarHuTHasi 3HEpPrusi MPOBOJHUKA C
TOKOM. ODHEPIHs MarHUTHOI'O NOJIS M €€ IIIOTHOCTb.

19

[TpunIMn
OTHOCHUTEIBHOCTH
B
3JIEKTPOJANHAMUKE

Cwia JlopeHma. MarHeTnsm Kak peJSITUBUCTCKHN
apdext. Cuna Jlopenua. J[BuxeHne mno oKpyxHOCTH U
110 BUHTOBOW JTMHUM. HBI/I)KGHI/IG 3apsKCHHBIX YaCTHIL
IIPY OAHOBPEMEHHOM JIEHCTBUU

AJIEKTPUYECKOTO M MAarHuTHOro mnosei. [lpuHnun




JeHCTBHS ITUKIIOTpoHA. Macc-cnektpomeTp. Db dexT
XoJa.

DJIeKTpOMAarHuTHas MHAYKIKS. Y paBHeHUs MakcBelia

20-21

OnektpomarauTHas | 3akoH Dapanes I AJIEKTPOMArHUTHOM HHAYKIHH.
WHIYKIUA. [IpaBuno Jlenna. DIC UHIYKIMU U 3aKOH COXPaHEHUS
SHEPIruu. OJC  wHAYKOUMM B MPOBOJHHUKAX,
JIBIDKYIIMXCSI B~ MarHUTHOM  mojie.  SIBieHue
caMouHAykuuu. HWHaykTtuBHOCTh. WHIYKTHBHOCTH
JUIMHHOTO coJIeHouJa. Bsaumuas wuHaykuus. Toku
CaMOMHAYKIMHU IIPU 3aMbIKAHUU U Pa3MbIKAHUM LICTIH.
Toxku Dyko.

4 cemectp

Konebanus 1 BOJHEI

18

22-23

®dusuka I"apmonnueckui OCLUJUISATOP (xonmebaTenbHBIN
ANEKTPOMArHUTHBIX | KOHTYp). CJo)XeHHWe TapMOHMYECKUX KoJeOaHUM.
KoJeOaHuH. 3aryxatomue KojebaHus. BeiHyXIeHHbIE KOJeOaHMs.
KBazucranmonapusie | Pesonanc.  IlepeMeHHBbI  2IEKTpUYECKHd  TOK.
TOKH BekropHas nnarpamma.

24

Nnrepdepenuus KorepentHocts. BpemMss M JmMHa KOTr€peHTHOCTH.
cBeTa MakcuMyMbl W MUHUMYMBI TIpH HHTEPPEPEHIINH.
Pacyer wuHTEphEepeHIMOHHONW KapTUHBI OT JABYX
HMCTOYHHKOB

0,5

25

Judpakums [Ipunuun T[toilirenca-®penena. 3onsl  Dpenens.
cBeTa I'padpuaeckue MeTonbl BEIYMCICHUS PE3YIbTUPYIOIICH
ammuutyabl. JIudpakinus Ha KpPYyrJioM OTBEPCTHH U
nucke. ludpakius Ha OTHOM 1IeTH.

0,5

26

[Honspuzanus EcrecTBeHHBIM 51 TLIOCKO- (THHEHHO-)
CBETa. MOJISIPU30BaHHbIN cBeT. [lomspuzanus npu oTpakeHUH
cBETa OT IOBEPXHOCTU  JUIIEKTPUKA.  3aKOH
bprocrepa. OmnTHueckas aHU30TPONUS KpPUCTAIIOB.
JBoriHoe  mydemnpenomieHue.  [lonspusannoHHbIE
puOOpHI. 3aKoH Mamnoca. UckyccTBenHnas
ONTHYECKas AHU30TPOIHS. ITonsTne 00
uHTepepeHun MOJISIPU3ALMOHHOTO CBeTa.
IIpuMeHeH s ONAPU3aLUY CBETA.

0,5

27

Jucnepcus ceera OneKkTpoHHas Teopus aucrepcuu cBera. HopmanbHas
U aHoManbHas aucnepcuu. 3akoH byrepa. ®a3oBas u
rpymmoBas ckopoctd.  [lormomenue (abcopOiws)
ceera. Oddexr [omnepa. Nznydenue Baswmiona-
YepeHkoBa.

0,5

KBanToBbIe cBOKCTBA QJICKTPOMArHUTHOT' O U3JITYYCHUA

28

KBanroBas npupona | TerioBoe u3mydyeHHE U €r0 XapaKTEPUCTHKH. 3aKOH
U3JIy4CHHUS. Kupxroga. 3akonsl Credpana —  bombimana wu
cmenienuss Buna.  @opmynsl Panes — J[xuHca n
[Tnanka. Buasl  ¢dorosnexkrpuyeckoro  sd¢exra.
3akoHbl  BHemHero  (Gotodddexra.  YpaBHeHUE
OiHIITeHA st BHEIIIHETO ¢doroaddexra.
[Ipumenenue ¢orordpdexra. Macca U HUMIYIbC
¢dorona. lasnenue ceera. Ddpdext Komnrona u ero
HJIEMEHTapHask TEOPHUS.

10




Artomuas ¢usuka. KBaHTOBass MexaHuKa

29 Teopus atoma | Mozenu atoma Tomcona u Pesepdopna. JIuneiruatsiid
BoJiopoa o bopy criektp aroma Bogopozaa. Ilocrynatel bopa. OmnbiThl 1

®panka u ['epua. Criektp aroma Bogopoja mo bopy.

30 Pentrenosckoe HcTouyHuku peHTreHoBckoro wu3nydenus. Crekrp
U3JIy4eHUE PEHTI€HOBCKOI'O U3JIy4CHUS. IIpumeHeHue 1,5

PEHTT€HOBCKOTO H3TYYCHHUSL.
31 KBanToBas KopnyckyisipHO — BOJIHOBOM JAyalau3M CBOWCTBA
¢buzuka BemlecTBa. Hekotopeie cBoiicTBa BOJH e bpoiis.
CooTHolieHne HEONPEIEICHHOCTEH. Bonnoas 1,5
byHKIIUS U ee craTUCTHYecKUd cmbica. KBaHTOBOe
cocrosiHue. [IpuHimn cynepno3unuu.
KBanrtoBas cratuctuka. DneMeHTsl (PU3UKH TBEPAOrO Tea

32 KBanToBbie O6mee  ypaBuenue lllpenunrepa.  YpaBHeHue
ypaBHEHUs [penunrepa sl  CTalMOHAPHBIX  COCTOSHUM.
JIBYDKCHUS. JIBm>xeHre cBOOOIHOM YaCTHIIBI. 1
Onepatopsl
(bu3HuecKux
BEJIMYHH.

33 DneMeHTbI Breinyxaennoe U CIIOHTAHHOE U3ITyYEHUeE.
KBaHTOBOM BepostHocTs nepexona. MeracTaOuiabHOE COCTOSHUE.
ANEKTPOHUKHU WHuBepcHasi 3aceIEHHOCTb JJIEKTPOHHBIX YpPOBHEH. 1

[Ipynumn perictBust  naszepa. Ponabp  pe3oHaHCHOH
CUCTEMBI. CpolicTBa  Ja3epHOro U3ITy4YEHUSI.
[TpumeHeHue j1a3epos.

®u3rKa aTOMHOTO SApa U JIEMEHTAPHBIX YaCTHUIL

34-36 | Anepnas ¢puznka. CocraB aTtomMHOro siipa. M3otombl u  m300aphl.
OcHoBHBIE XapakTEepUCTUKM AaTOMHBIX sJep: 3apsj, Mmacca,
XapaKTePUCTUKU pa3Mep, CIUH, MarHUTHBIM MOMEHT, YCTOWYHBOCTb. 1
A1Ep. ITpoToHHO- | SInepHBIE CUIIBI M UX OCHOBHBIE OCOOEHHOCTH.

HEUTPOHHAS
CTPYKTYypa sijipa.

37-38 | PammoakTuBHOCTE. [TpoxokaeHne TSHKEBIX YacTull, 3 - M3JIydeHHst U Y-
u3IydeHus uepes BeuiectBo. OOIIas XxapakTepuUCTHKA 1
paanoakTUBHOCTH. MIcKycCTBEHHAas! paiMOAKTUBHOCTh

UTOIO: 52

3.1.3. HaumeHoBaHue TeM (BONPOCOB), BbIIEJEHHBIX /JJISl CAMOCTOSITEJIbHON PadoOThI
CTY/IEeHTOB

NoNe
TEM

Haumenosanue
TEMBI (BOIpoca)

O0BeM B

OcHOBHOE coJiep)KaHUE TEMBI (BOIIPOca)
qacax

JIureparypa

PA

3IEJI 1. OcHOBBI MEXaHUKH U MOJIEKYISIPHON (PU3UKH 5

1-3

Kunematuka

IIpenmer MEXaHUKH. ITonsatue
COCTOSTHHSI YaCTHUIIBI B KIIACCHYECKOM
Mexanuke. CucteMa orcyerta. CriocoObl
ONMCAHUSI JIB)KEHUS MaTepUajbHOU 1
YACTUIILI. Kunnemaruka
MOCTYNAaTEeIbHOTO W  BPAIIATEIILHOTO
JIBUOKEHUSI TBEPAOTO Tea.

0J1-1-7,
TUT-1-4
M-1




4 JmHnamuka WNHeprmanbHble  CHUCTEMBI  OTCYETA. OJI-1-7,
Pemenne OCHOBHOW 3ajlaud MEXaHUKH JJI-1-4
Ha OCHOBAaHHMHM 3aKOHOB HproTOHA. M-1
YpaBHeHus JTUHAMHUKH 1
MOCTYIATEeILHOTO W BpaliaTeIbHOTO
JBIDKCHUSI TBEPJOTO Teja. 3aKOHBI
COXpaHEHHUS  HUMITyJIbCa, MOMEHTa
UMITYJIbCA, MEXaHUYECKON YHEPTHH.

5 PenstuBuctckas | IIpeoOpaszoBanus Jlopenma. CrnenctBus OJI-1-7,

MEXaHUKa u3 npeoOpa3oBaHus JlopeHua. JJI-1-4
HNuTtepBan MEXITY COOBITHSIMU. 1 M-1
OCHOBHOM  3aKOH  PEISITUBUCTCKOU
JUHAMHUKU MaTepUaIbHON TOYKHU. 3aKOH
B3aMMHOCTHU MacChl ¥ SHEPTHUHU.

6-7 MounekyisapHo- | CTpoeHHne BeIIECTBA B Pa3IMYHBIX OJI-1-7,
KMHCTUYECKasA arperatHpix cocTosiHusIX. OCHOBHOE JUI-1-4
Teopus, yYpaBHEHHUE MOJIEKYJIIPHO- 1 M-1
usmaeckas KMHETUYECKOM TEOpUH M YpPaBHEHHE
KMHCTHKA COCTOSIHUS UJICATBHOTO Ta3a.

8-11 DEHOMEHOJIOTH- | 3aKOHBI TEPMOIUHAMUKH. SBiaenus OJI-1-7,
yecKas nepenoca. Dddekt xoyns—Tomcona. JUI-1-4
TEPMOANHAMUK | CKM)KEHUE  ra3oB. Hcnapenue, M-1

cyOnumanus, IUIaBJIECHHE u 1
Kpuctaym3anus. AmopdHbIe — Tena.
®azobie mepexoapl [ um Il pona.
Jwnarpamma cocrosinus. TpoliHas TOYKa
PA3JIEJI 2. DeKTpOMarHeTusm 41,8

12-15 Onexkrpocratuka | [lUpkynauus BeKTOpa HaNpsHKEHHOCTH OJI-1-7,
B BaKyyMe€ U AIEKTPOCTATUYECKOTO TIOJTSI. JUI-1-4
BEILIECTBE [ToTeHnnan >MEKTPOCTATHUECKOTO OIS M-1

U OKBUIMIOTCHIMAIbHBIC ITOBEPXHOCTH.
['paguent MMOTEHIINAIA. CBs13b 10
MMOTEHIINAIa c HaANPSDKEHHOCTHIO
AIIEKTPOCTATUYECKOTO TTOJISI.
[ToreHImanbHbINA XapaxkTep
AIIEKTPOCTATUYECKOTO TTOJISI.
HcTounukn mos.

16 IMocTosHHBIH DNeKTpUYEeCKuit TOK. 3aKOHEBI OJI-1-7,
JJIEKTPUYECKUNA | IOCTOSIHHOTO  TOKAa.  3aTpyJHEHMS 10 JUI-1-4
TOK KJIACCUYECKOM  JJIEKTPOHHOW  TEOpUH M-1

HJIEKTPOTIPOBOIMMOCTH METAJIJIOB

17-19 MaruutHoe MarauTtHoe B3aNMOIEHCTBHE. OJI-1-7,
rnoJje MarauTHo€ noJie MPOBOJHUKA C TOKOM. JUI-1-4
B BaKyyMme U MarnutHass SHeprus TMPOBOJHUKA C M-1
BEILIECTBE TOKOM. DHEPrusi MarHUTHOTO TIOJIS U €€ 10

ILJIOTHOCTb. [TprHIIMD JeHCTBUS
ITUKJIOTPOHA. Macc-criekTpomeTp.
Dddexr Xomna

20-21 OnekTpoMarHuT | MHAYKTUBHOCTh JJIMHHOTO COJICHOHW/A. OJI-1-7,
Hasl UHIYKIHUA. Bzaumnas WHAYKIUS. Toku 118 JUI-1-4
VYpaBHeHUs CAMOMHAYKIIMM TpPU  3aMBbIKaHHU U ' M-1
Makcsesuta pasmblkaHuun ~ nend.  Toku  Dyko.

12




BuxpeBoe anexktpuueckoe mnone. Toku

CMEIIEHU. Brrancnenue TOKOB
cMenieHus. Y paBHeHus MakcBellia Kak

000011IEeHE OIIBITHBIX JAHHBIX.
MakcBelIoBCKasi  TPaKTOBKA  SIBJICHUS

NIEKTPOMArHUTHOW MHIYKIMH. Buxpesoe
ANIEKTpUUECcKoe moje. TOKM cMeleHus.
Beruncnenue TokoB cmenienus. Cucrema
ypaBHeHU MakcBeruia.

PA3EJI 3. BonmHOBast U KBaHTOBas (PU3UKa

23

22-23

Kounebanus u
BOJIHBI

Mexanuueckue KoneOaHus. YTpyrue
BOJIHBI. DJICKTPOMAarHUTHBIE KOJIeOaHMs
u  BoaHbl. CloXeHHe KoJjeOaHUM.
WNutepdepentius u audpakuus BOJH.
DNeKTpOMAarHUTHBIE BOJIHBI Kak
CIeACTBUE  ypaBHeHMM  Makcseia.
VYpaBHeHue IJI0CKOM Oeryueit
MOHOXPOMaTHYECKOI
JIEKTPOMArHUTHOU BOJIHEL.
[TonepeunocTs AJICKTPOMArHUTHBIX
BOIH. CKOpPOCTh  3JIEKTPOMArHUTHBIX
BOJH. DHEPrus dJICKTPOMArHUTHBIX
BOJIH

OJI-1-7,
TUI-1-4

24-27

Boanosas
OIITUKA

IToslocsl paBHOrO HAKJIOHA W PaBHOU
tonuuHbl. IIpocBeTiieHHass ontuka Hu
Jpyrue NpUMEHEHUs HHTephEepeHLuH.
HudpaxuuonHas peueTka.
JudpakumonHas pemerka KaK
CHEeKTpaJibHbIM mpubop. Paspemaromas
crnocoOHOCTh  pemieTku.  Jucnepcus
pemetku. Jludpakuus peHTTeHOBCKUX
nyder. IIpuMeHeHus  mosspu3anuu
ceera Ilornomenue (abcopOumsi) cBeta.
OS¢ ekt Homnepa. N3nyuenne
Basunosa-UepenkoBa

0J1-1-7,
TUT-1-4

28

KBaHTOBEBIE
CBOMCTBaA
ANEKTPOMATrHUT
HOTO U3JTYYCHHS

3aKOHBI Credana-bonpimana u
cmenienuss Buna. ®opmynel  Panes-
HJxunca wu Ilmamka. Ilpumenenue
dotoadpdexkra. Macca u  UMITYIBC
¢orona. [laBnenue cpera.  DPdexT
KomnToHa u ero snemeHTapHasi TeOpHsl.

0J1-1-7,
TUT-1-4

29-31

KBauroBas
MEXaHUKa

Oneiter @panka u Iepua. Cnektp
aroMa Bojopona no bopy. BomnoBas
(GyHKLUS U ee CTaTUCTHYECKUI CMBICI.
KBanroBas COCTOSIHHE. [TpunIMn
CYNEPHO3UIINH.

0J1-1-7,
TUT-1-4
M-1

32-33

KBanToBas
CTaTUCTHKA.
DJIeMEHTHI
bu3uKu
TBEPJIOTO Tesa

YacTuia B OJTHOMEPHOM
IIPSAMOYTOJIBHOW «IIOTEHLIUAIIBHON sIME»
¢ OECKOHEYHO BBICOKMMH «CTEHKaMU».
IIpoxoxnenue YaCTULBI CKBO3b
NOTeHUMaIbHBIA Oapbep. TyHHEIbHBIN
sbdekr. JIMHEWHBII TrapMOHUYECKHIA

0J1-1-7,
TUI-1-4
M-1




OCHWJUIATOD B KBAHTOBOM MEXaHHUKE.
CaoiicTBa Ja3€pHOr0  M3Iy4YECHHUS.
IIpuMeHeHus na3epos.

34-38

AToMHas
¢buzuka. duzuka
aTOMHOTO  sIIpa
u

DJIEMEHTAPHBIX
YaCTHII

DHeprus CBSI3U aTOMHBIX siep. Jledekr
Macchbl. YJieJibHasi SHEpPrus CBA3UM U
aHanus3 3aBUCUMOCTU YAEIBHOU
SHEPrUM CBA3M OT YHCJIA HYKIOHOB.
KamenrHas u oOojodyeuyHas MOACIH
saep. Marunyeckue uucia. KanensHas u
obosoueyHas MOJeJN szep.
Maruueckue uyucna. MckyccTBeHHas
PaAMOAKTUBHOCTD. SIiepHbIE PEaKkTOPBHI.
Knaccudukamms 3JIEMEHTapHBIX
yactull. KBapku. Heutponsl. [lenenue
sanep. llemnas  sgepHas — peakuus.
Ynpasisem peaxkuus JIETICHUS.
Tepmosinepubie peakiuu. [lonsitue o
AIEPHON JHEpreTUKE. Snepusle
peaktopsl. Kocmuueckoe wu3iayyeHue.
MrooHBEI M UX cBOMcTBAa. ME30HBI U MX
CBOICTBA. Tunel  B3aumMoAeiCTBUI
AJIEMEHTAPHBIX YaCTHII.
Knaccudukamms 3JIEMEHTapHBIX
yactul. KBapku

OJI-1-7,
TUI-1-4

UTOroO:

69,8

IIpumeyanue.
B rpade "Jluteparypa" mpuBoasTCs HOMEpa YYeOHHMKOB, YUEOHBIX M METOJUYECKUX MOCOOMit

cormiacHo pasznenam 4.1 u 4.2

3.1.4. IIpakTyecKkue 3aHATHS, UX COJePKaHUE U 00beM B yacax (1Mo ceMecTpam)

Ne HanMeHOBaHME PaKTUYECKUX OcHoBHOE cojiepKaHKe NPAKTHICCKUX | OObeM
TEMBI 3aHATHH (CEMHHAPOB) 3aHSATUH (CEMUHAPOB) B yacax
JIuneiiHble U YIIIOBBIE XapaKTEPUCTUKH
1-2 DJIeMEHThl KHHEMATHKH. yr p p 3
JIBUKEHUSI.
Moment uHepuuu. BpamarenabHblil
JlnHaMuKa oCcTynaTeIbHOro
3 MOMEHT. MOMEHT HMIyJIbCa U 3aKOH 4
JBUKECHUS.
€ro COXpaHEeHUs
VYpaBHeHne nBmxkeHus. Btopoil 3akoH
Jlnnamuka yacTul. 3aKOHBI o
Herorona. [IBmykeHue mnoxa IeHCTBUEM
4 COXpaHEHHUs UMITYJIbCa U 4
B— CWJI. 3aKOH COXpaHEHHS HWMITYJIbCA.
P 3aKOH COXpaHEHMsI SHEPTUU.
ITpeoOpa3oBanue CKOpOCTEH B
PENATUBUCTCKON KMHEMAaTHUKE.
PenstuBucrckas kuHEMaTuKa u .
5 PensaruBucTcknii UMITYJIBC. 4
JTUHAMUKa
PenstuBuctckas sHeprus. BzaumocBs3pb
mMacchl ¥ 3Hepruu B CTO
OcHoBHbIE YpaBHEHUSA MKT.
YpaBHEHHE COCTOSTHUSA
VYpaBHeHne COCTOSIHHMSL. I"azoBbIE
6-7 WIeaJIbHOrO rasa. SIBiaeHus 2
HeneHOCA 3aKOHBI. Huddysus, BA3KOCTb,
p TEIIONPOBOAHOCTL. Pacnipenenenue

14




Makcsemnna.
dopmyna

BbapomeTrpuueckas

8-9

OCHOBEI TCPMOIAUHAMHUKHA

ITepBoe u Hayajo
TEPMOJMHAMUKH. DHTpONUSL.
AnmabaTuyeckuil npoIecc.
Tennoemkocts. Kpyroswie mporiecchl.

KIIJI TenaoBBIX MaIIuH

BTOpOE

10-11

PeanpHbIe JKUJIKOCTH U ra3bl

YpaBHeHue Ban-nep-Baasnbca.
dopmyna Hxoyns-Tomcona.
KanumuiapHocTs. IToBepxHOCTHOE
HaTSDKCHHUE.

12-13

3akoH Kynona. HanpseHHOCTD

I10JI.

3axoH Kynona. HanpsxeHHOCTD 1OJIS.
[IpyuHIMD Cynepro3uIuy.

14

Teopema ['aycca

Pacuer  asekTpHueckuMxX — MOied ¢

IIOMOIIBIO TCOPCMbI Faycca

15

TTorenmuain momnsa. Padbora moss.

Konpaencaropsi

Ilorenumain, pabora,
AIIEKTPUUIECKOTO
DJIEKTPOEMKOCTh

SHEprus
oJIsl.

16

3aKOHBI ITOCTOSIHHOTO TOKA.

3akonpl Oma u JDxoynsa-Jlenna B
UHTETPpATbHONH U 1nuddepeHnanTsHON

dbopwme.

17-18

MarsuTtHoe 11o0i1e

3aKkoH buo-Casapa-Jlannaca.
MarsuTHbIM MOMEHT PaMKH C TOKOM.

19

3akoH Amrepa, cuia Jlopenua

Cuna Amnepa u cuna Jlopenua. ITorok
BEKTOpPA MarHUTHON MHAYKIIHI

20-21

SJIGKTpOMaF HUTHasA HHAYKIUA

3akoH ®apanest. NHIYKTUBHOCTS.
MarHuTHOE 110JIE€ COJIEHOUA.

22-23

Konebanus u BOJTHEI.

Ammryna, 4acToTa, nepuos
kosneOanuil. CioxkeHne rapMOHUYECKUX
KoJIeOaHUH. 3aryxaromue U
BbIHYX/IEHHbIEe KoJjiebaHus. CKopocTb
pacrpoCTpaHeHUs  BOJHBI,  4acToTa,
nepuon u JUINHa BOJIHBI.
WuTepdepeHIiyst BOJH.

24

WnTepdepenius cera.

Ormeit FOura. Konsiia Herorona

0,5

25

Judpakus ceera

Hudpakmus Ha OJIHOM
TudpaKImoOHHAS pemieTka.
Pa3pemaromas CIIOCOOHOCTh

JU(PPaKIMOHHBIX PHOOPOB.

Jai(sangg

0,5

26

[Tonsipusanus ceera..

3akonsl Maioca u bprocrepa.

0,5

27

Hucnepcus ceera

AHOMasnbpHasg 1 HOpMajbHask JUCIIEPCHSL.
Tlormolenne cBeTa BELECTBOM

0,5

28

TernmoBoe u3nyyeHue.
dotordp ekt

3aKOHBI TEMI0BOTO W3JTyYEHHUS.
dopmyina DHUHIITENHA s
dboTtorddekra.

29

Oddext Komnrona. /[aBnenne
CBETA.

Macca, umnynsc ¢otoHa. JlaBieHue
ceera. DPpdexr Komnrona

30

Atom bopa. BonHoBbIE
CBOMCTBA YaCTHIL.

®opmyina bansmepa. Iloctynarsr bopa
I'mnoreza ne bpoinsa. CooTHomeHue
HEONPEIEIECHHOCTEN

1,5




KBanToBas Mexanuka BonnoBas ¢yHKIMS, €€ CBOWCTBA H
31 CTaTUCTUYECKUM CMBICI. YpaBHEHHUE 15
[Ipenunrepa IUIA CTallMOHAPHBIX '
COCTOSIHUI
KBanroBomexanunueckoe KBantoBble = umucia.  DJIEKTPOHHBIE
32-33 | ommcanue aToma obomouku. Ilepmogmueckass cucrema 4
AIIEMEHTOB
CrtpoeHue aTOMHBIX SJED. MaccoBoe u 3apspoBoe yucia. Pasmep
34-37 PagnoakTHUBHOCTE. u Macca smgpa. Jlepexkt maccel. 3akoH 3
paguoakTuBHOro  pacmnana. llepuon
noJiypacnajia
38 SInepHble peakuuu. OHeprus cBA3M. 3aKOHBI COXPAHEHUS B 1
SJIEPHBIX pEaKLHUsX.
UTOIO: 36
3.1.5. JIabopaTopHbIe 3aHATHS, X HAMMEHOBaHHUeE 1 00beM B Yacax
No q 5 a6 O6wvem
aMEeHOBaHUeE J1a00paTOPHOI pabOThI
paboTsl parop p B yacax
2 cemecTp
2 OnpezneneHre MOMEHTa HHEPLUM MaxOBOr'0 Kojeca 2
3 W3ydyeHre W mpoBepKa OCHOBHOTO 3aKOHAa AWHAMUKH BpalaTeIbHOTO 2
JIBYDKEHUS
4 OnpeneneHue MOMEHTa MHEPUMH UM TOJOXKEHUS LEHTpa TSKECTH 2
(U3NYECKOro MasiTHUKA
5 OnpezneneHre MOMEHTa MHEPLUHU Teja MPOU3BOJIBHOM (HOpMBI METOOM 2
KPYTUJIbHBIX KOJIEOAHUH.
7 Onpenenenne ko3 duirenta TpeHus KadyeHus 2
10 N3yuenue nuxeHMsI TMPOCKONA B MOJIE TSXKECTH 3eMIIH 2
11 OnpeneneHue NOBEPXHOCTHOIO HATSKEHMSI KUAKOCTH IO METOAY 2
MaKCHMAaJIbHOTO JJaBJI€HHUS B MTy3bIPbKE ra3a
12 Onpenenenne kKod3pUIMEHTa BSI3KOCTH BO3AyXa METOAOM HCTEUECHUS U3 2
Kanusuispa
13 Onpenenenue otHomeHus teroemkocteit Cp/Cv Ui BO3yxa METOJ0M 2
a1a0aTUYECKOro pacliupeHmst
14 OrnpeziesieHre OTHOIICHHS TETNIOEMKOCTEH 10 CKOPOCTH 3BYKa B Ta3e 2
15 OnpeneneHne  OTUHAMUYECKOM  BA3BKOCTH  JKUIKOCTH 10 METOLY 2
NaJaloIIero nmapuka
16 Omnpenenenne TEIIOEMKOCTH METANIOB METOJIOM OXJIAXKIEHUS 2
3 cemecTtp
21 Pacmmmpenune npenenos u3aMepeHus aMIepMeTpa. 2
22 Omnpenenenne MEKTPOABIKYILEH CUIIBI DJIEMEHTA. 2
23 W3ydeHne penakcalmoOHHBIX KoJieOaHnu 2
24 N3mepenne compoTUBIIEHUHN Ha IOCTOSSHHOM TOKE 2
25 Nzyuenue KII/] nucrounnka Toka 2
26 N3mepenue eMKOCTH KOHAEHCATOPOB 2
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27 Omnpenenenue yaenbHon D/]C Tepmonapsl 2

28 N3yuenue 3aBUCUMOCTHU COIIPOTHUBIICHUS IIPOBOJIHUKOB u 4
MOJIYTIPOBOJTHUKOB OT TEMIEPATYPHI.

29 OnpeneneHre TOPU30HTAILHON COCTABIISIONICH MATHUTHOTO OIS 3eMITH 2

30 W3yueHne WHIYKTUBHOCTM KAaTyIIKM M EMKOCTH KOHJEHcaTopa Ha 2
MIEPEMEHHOM CONPOTUBJICHHH.

31 Omnpenenenue yeiabHOro 3apsa dJIeKTpoHa 4

32 W3ydeHue rabBaHOMETPa MarHUTORJIEKTPUUECKON CUCTEMBI.

33 CHsTre KpUBOIl HAMarHMYMBaHUA U TIETIIM THUCTEpe3nca 4

4 cemecTtp

34 N3ydenue naTepdepeHITNN ¢ MOMOIILI0 OUITPU3MEIL. 1

35 H3ydeHne 3aKOHOMEPHOCTEMH B CIIEKTPE BOJOPOIa

36 Onpeznenenne IIMHBI CBETOBOW BOJIHBI MPH IMOMOIIN AH(PPAKITUOHHON
pelIeTKH

37 HccnenoBanue qucnepcuu CTEKISIHHON IPU3MBIL. 2

38 Omnpenenenue nocrosiHHoM [1nanka 1 paboThI BEIXOJa SJIEKTPOHA 2

39 Konbra HeroTona 2

40 W3y4enne qudpakiuy ¢ MOMOIIBIO J1a3epa 1

41 W3ydeHue mpenoMIIeHus! CBETa B TMH3aX 1

42 N3mepenne mnokasaTesss IPEIOMIICHUS CTEKISHHOM IIACTUHKH IIPH 1
MOMOIIIM MUKPOCKOIIA

43 W3yueHne ecTeCTBEHHOIO BPAIEHUs TUIOCKOCTH MOJIIPU3alUH. 1

44 Omnpenenenue pa3MepoB MaIbIX 00bEKTOB 1

45 N3yuenue sBneHns nonspusannu ceera. [Iposepka 3akona Manroca 1

46 M3yueHre 3aKOHOB TEIIOBOTO U3TYYEHHUSI. 0
Hroro:

3.2. IlepedeHb TeM KypCOBBIX POEKTOB (pador)
He npegycmoTpeHo ydeOHBIM MJIaHOM

3.3. Ilepeuenn Tem PI'P

NoNe 11-11

HawnmenoBanune npoexTa (paboThr)

Ha npenycmotpeno

3.4. Ilepeyenb Tem pedepatoB

NoNe -1

HaunmenoBanue npoekta (paboTbl)

He npenycMoTrpeHo

3.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT

NeNe -

HawnmenoBanune npoexTa (paboThl)

He npenycmotpeno




3.6. UHTepakTHBHbIEe 00pa3oBaTebHble TEXHOJIOTHHM, HCHOJb3yeMble NPH TNPOBeIeHHH

Y4eOHbIX 3aHATHI*
cemectp | Bua 3anaruii (iekumu, | Bun HCIIONIB3YEMOU nHTepakTuBHOU | Koi-BO
NpaKTUYECKHUE, 00pa3oBaTeTbHON TEXHOIOTHU 94acoB
71a60paTOPHEIE)
2,34 JIEKLIUS Jleknmsa Kiaccuueckass — CHCTEMATHYECKOE, 10
MOCJIeI0BaTENbHOE, MOHOJIOTHYECKOE
M3JI0KEHHE y4eOHOro MaTepuaia.
2,3,4 npakTuyeckue 3auatus | [IpoGiemHoe o0yueHue, KonTekctHoe 10
oOyJeHwue.
Uroro: 20
. Y4eOHO-MeTOAMYecKOe U HHPOpMaMOHHOe o0ecneyeHne THCIUIIIMHbI
4.1. OcHOBHAs ¥ /IONOJHUTEJIbHAs JIUTEpPaTypa
NoNe Bux Tox Kox-so
ABTOp ¥ HAUMCHOBAHHE 9K3. B
-11 nocoOust | M3TaHus UG IOTEKE
OCHOBHAfl JINTEpaTypa:
Kann, K. b. Kypc o6mieit ¢pusuku: Yuebnoe https://znaniu
noco6ue / K.b. Kann. - Mocksa : KYPC: HUI] m.com/catalo
OJI-1 | UHOPA-M, 2018. - 360 c. - ISBN 978-5-905554- | Y11 2018 1 /oroduct/5
47-6. - Tekct : NeKTPOHHBIH. 6758
Xaspynsik, B. I'. Kypc ¢usuku : yue6. mocodue / https://znaniu
B.I'. XaBpynsik. — M. : UHOPA-M, 2019. — 400 m.com/catalo
OJI-2 | ¢. — (Bbiciuee o6pasosanue: bakanaspuar). — Yl 2019 g/product/10
ISBN 978-5-16-006395-9. - TekcT: 2JIeKTpOHHBIH. 12431
Tpodumona T. 1. Kypc ¢puzuku: Yuebnoe
noco6ue st By3o8/ T. 1. Tpodumosa. - 8-¢
OJ1-3 usa.crep. - Mocksa: Bricmras mikona, 2004.- 544 v 2004 30
C.: WiL.- TekcT: HenopeACTBEHHBIN
Pelimaxput A.JI., Mexanuka: YuebHoe nocodue
10 OCHOBAaM KJIaCCHYECKOH MEXaHMKH ISl By30B/
OJI-4 | A.JI. Peitmmaxput; BopKyTHHCKHIA TOPHBIi Y11 2003 60
uHCTUTYT, pumman CIITTU(TY).- Bopkyra,
2003.- 76 c. - TekcT: HEeNOpeICTBEHHBIH
Peitiaxput A.JIL., MonekynspHas ¢pusuka u
OCHOBBI TEPMOJIUHAMUKU: yueOHOE
OJI-5 | mocobue/Cankt-IlerepOyprckuii rOpHbIi VII 2011 40
uHcTuTyT; Coct.: A.JI. Peitmmaxpur.- CII0-
Bopkyra, 2011.- 36 c. - TekcT: HenopeICTBEHHbIN
Tpodumonra T. . COopHUK 33124 110 KypCy
¢buzuku ¢ pemeHussMuU: yued. mocob. i By3os/ T.
OJI-6 | U. Tpodumona, 3. I" [1aBnosa -2-e u3z., ucnp. u VII 2001 10
nor.- M.: Bercmag mxona, 2001.- 591 c. - Tekcr:
HEIOPECTBEHHBIN
[Tuckapénra, T. 1. COopHHK 3a/1a4 TIO 00IIEMY
Kypcy (pusukm : yueoHoe mocoowme / T. U. http://www.ip
OJI-7 | ITuckapésa, A. A. Yakak. — OpeHOypr : VII 2016 rbookshop.ru/
OpeHOyprcekuii rocyaapCTBEHHBIN YHUBEPCUTET, 69942.html
ObC ACB, 2016. — 131 ¢. — ISBN 978-5-7410-
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1500-1. — TexkcT : 27eKTpOHHBIH // DIEKTPOHHO-
oubimoreunas cuctema IPR BOOKS : [caiiT]. —

AONOJIHUTE/IbLHAS JIUTepaTypa:

TUT-1

Maryc, E. I1. Kparkuii kypc obmieii hpu3muku :
yuebnoe nocobue / E. I1. Maryc. —
Hosocubupck: HoBocubupckmii
rOCy/IapCTBEHHBIN apXUTEKTYPHO-
cTpoutenbHbIi yHuBepcutet (Cubcerpun), 96C
ACB, 2015. — 146 c. — ISBN 978-5-7795-
0720-2. — TexkcT : DIEKTPOHHBIH //
DneKTpoHHO-O0nbInoTeuHas cucrema IPR
BOOKS : [caiit].

VII

2015

http://www.ip
rbookshop.ru/
68890.html

TUT-2

Kypc dusuku : yaebnoe mocodue / A. H.
Jlapuonos, 0. 1. Kypakos, B. C. Boules [u
1p.]. — Boponex : Boponexckuii
l'ocynapcrBeHHbIit ArpapHblii Y HUBEPCUTET
uM. Mmmeparopa [lerpa IlepBoro, 2016. — 203
c. — ISBN 978-5-7267-0929-1. — TexkcrT :
ANEKTPOHHBIN // DIEKTPOHHO-OMOINOTeYHAS
cuctema [PR BOOKS : [caiit]. — URL:

VII

2016

http://www.ip
rbookshop.ru/
72682.html

JUT-3

[ToB3Hep, A. A. ®uszuka. ba3zosblii kypc. YacTh
1 : yae6HOE TTOCOOME / A. A. ITo3uep, A. T'.
AnnpeeBa, K. A. lllymuxuna. —
ExarepunOypr : Ypanbckuii (heiepaibHbIi
yausepcuteT, ObC ACB, 2016. — 168 c. —
ISBN 978-5-7996-1701-1. — Tekcr :
ANEKTPOHHBIN // DIEKTPOHHO-OMOIMOTeYHAS
cuctema [IPR BOOKS : [caiit]. — URL:

VII

2016

http://www.ip
rbookshop.ru/
68406.html

TUT-4

[[TamOymura, B. H. Termora u mMonekyaspHas
¢buznka YyeOHnoe mnocodbue / Bepa
Hukomnaesna [[TamOynuHa, Bacwnuit
Anexkcannposuuy  JKeBHepenko, Buamnmup
OpoBuu HekywaeB. - VYxra Uzn-Bo
YXTHHCKOrO TOCYAapCTBEHHOIO TEXHUYECKOIO
yauBepcutera, 2016. - 76 c. : un.— Tekcr :
JJIEKTPOHHBIN.

VII

2016

http://lib.ugtu
.net/book/276
21

IIpumeyanmne:

MOHOTpadus U Ipyras JUTeparypa.

4.2. MeTonnueckne nocoous U yKasaHusi

1. IlopsiaxoBas Hymeparus ckBo3Hasi, neyxunaekcuas (OJI-1, OJI-2, OJI-3 u t.1.);
2. YcnoBHble oOo3HaueHUs Buzpa mocoOus: Y — yueOHuk, YII — yuebHoe mocobue, p —

NeNe Ton Koi-
- HaumenoBanue U3JIaHUS BO
(cocraBa) | O9K3.
CesepoBa, H. A. Koncnekt nekuuii mo ¢gusuke i CTyIEHTOB
M-1 | TJII [Texkct] : meroa. ykaza- Hust / H. A. CeBepoBa. — YxTa : 2016

YI'TY, 2016. -84 c.




5. lIporpammHoe obecnieuenne U HTepHET-pecypcebl

5.1. IlepeyeHb pecypcoB HH(pOPMANMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTu ''HHTepHer",
HEO00XOIUMBbIX /115l OCBOEHHUS TUCHUTLIHHBI

1. ®denepanbubiii moprai. Poccuiickoe odpasosanue. http://www.edu.ru/

2. Poccuiickuii oOpa3oBartenbHblil moprai. http://www.school.edu.ru/default.asp

3. EcTecTBeHHBIN Hay4HO-00pa3oBarelbHbIi mopTai. http://www.en.edu.ru/

4. Poccwuiickuii mopTai oTKpsITOro oopasosanus. http://www.openet.edu.ru/

5. ®denepanbHbIN o0pasoBaTebHBIN nopTai. MexnyHapoaHoe obOpasoBaHue.
http://www.international.edu.ru/

6. Apx¥B Hay4YHBIX XKYPHAJIOB u3aareiabcTBa http://iopscience.iop.org/ u T.x.

7. http://slovari.yandex.ru/

8. http://ru.wikipedia.org/wiki/

9. http://physicalsystems.narod.ru/index03.1.17.1.html

10. http://elibrary.ru/defaultx.asp

11. www.fizika.ugtu.net/stroitelstvo.html

12. www.i-exam.ru

5.2. IlepeyeHb UH(OPMANUOHHBIX TEXHOJOTHH, HMCHOJIb3yeMbIX NPH OCYIIECTBJIEHUH
00pa3oBaTe/ILHOIO MpoLecca MO0 IMCUMILUIMHE, BKJIKYAs IMepeYyeHb MPOrpaMMHOIO0
odecreyeHUus1 1 MH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)

[Ipu  ocymecTBiIeHHH O00pa30BaTEIBHOTO  Tpolecca CTyACHTaMH H  Ipodeccopcko-
MPEnoAaBaTeIbCKUM COCTABOM UCIOJIb3YeTCs CeayIoliee MPorpaMMHOE 0OecieueHue:

- Microsoft Office - Skype

- BeOunap

[Ipu  ocymecTBiIeHHH O00pa30BaTEIIBHOTO  Tpollecca CTYACHTaMH W IpodeccopcKo-
MPEnoAaBaTeIbCKUM COCTAaBOM HCIIONB3YIOTCS  CIEAyomue HWH()OPMAIMOHHO-CIIPAaBOYHbBIE
CUCTCMBI.

- aBTOMAaTH3UPOBAaHHAs CUCTEMa yIpaBleHUs - 0a3a JaHHBIX «YHUBEPCUTET

- DJIEKTpOHHBIE OMOIMOTEUHble cucTeMbl: PykoHT, wu3marensctBo «Jlanb», KoHcynbTaHT
CTyJIEeHTa

- TecToBbIN goctym: American Institute of Physics, Znaniun.com, Casc, Pemakius >xypHanoB
BMJ Group, bubnuoPoccuka, 3nexkTpoHHas KoJuleKIUs KHUT M kypHanoB Informa Healtcare,
Polpred, Science Translational Medicine, komiekuus xxypaanoB BMG Group.

JucrannroHHble 00pa3oBaTeNbHbIC TEXHOIOTHH:
http://cde.ugtu.net/moodle/course/view.php?id=581
http://cde.ugtu.net/moodle/course/view.php?id=556
http://cde.ugtu.net/moodle/course/view.php?id=762
http://cde.ugtu.net/moodle/course/view.php?id=763

6. ®OoHI OLICHOYHBIX CPEACTB IJIsl NMPOBEACHUS TeKylleil W NMPOMEKYTOYHOH aTTecTaluH
00y4YaKIIHXCH 110 TUCHMILINHE npeacTaBeH B [Ipuinoxennn 1.

7. Onucanve MaTepUAIbLHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM 1JIsl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO NMpouecca Mo JUCIUIIHHE

Jlexm no qucnmtuiHe «Du3ukay, npoBoasrcs B aynutopun Ne 313.

B yueOnoM mpouecce u Juist Hay4HOH paboThl UCTIONb3yeTcsl 12 KOMIIBIOTEPOB, MOJKIIOUEHHBIX
K VHTepHETY M MyJIbTUMEAHA-TIPOCKTOPOM JUIsI MPOBEACHMS JIEKIIMOHHBIX U MPAKTHUYECKUX
3aHATUN.

Hoctyn k 6ubnanoredHo-uHpopmanmonHoMy komruiekcy (http://lib.ugtu.net/) uepe3 Murepuer u
Wi-Fi.
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http://www.edu.ru/
http://www.school.edu.ru/default.asp
http://www.en.edu.ru/
http://www.openet.edu.ru/
http://www.international.edu.ru/
http://iopscience.iop.org/
http://slovari.yandex.ru/
http://ru.wikipedia.org/wiki/
http://physicalsystems.narod.ru/index03.1.17.1.html
http://elibrary.ru/defaultx.asp
http://www.fizika.ugtu.net/stroitelstvo.html
http://www.i-exam.ru/
http://cde.ugtu.net/moodle/course/view.php?id=581
http://cde.ugtu.net/moodle/course/view.php?id=556
http://cde.ugtu.net/moodle/course/view.php?id=762
http://cde.ugtu.net/moodle/course/view.php?id=763

Buptyaneueie  nmaGopatopubie  paboTtsl  ("IlpoBepka 3akoHa  coxpaHeHHMs ~dHeprum'",
"OmnpeneneHrue CKOPOCTH MyJNIH C TOMOIIBI0 OalmucTudeckoro mastHuka', "OmnpezneneHue
Monyist ymnpyroctd pesunsl”, "V3mepenue yckopeHus cBoOomHoro maneHus", "M3yuyenue
KOJ1€0aTeIbHOTO ABMKEHHUSI MaTeMaTHYeCKOro MasTHUKA", "M3yuenne cBOOOHBIX 3aTyXaroIIuX
Kosebanuii  ¢uszndyeckoro MmastHuka", "M3yuenwe wusmenenus oHrponuu", "Habmromenue
($a30BBIX TEPEXOJOB JKHAKOCTh-Ta3 M ONpEICICHUE KPUTHYECKON Temmeparypsl’, "Pac-
npenenenne Makcsemia", "MccnenoBanue cMEIIaHHOTO COEAMHEHUS TPOBOAHUKOB", "3yueHue
3akoHa Owma i mondHod nenu", "HaOmrogeHwe nedcTBHS MarHUTHOIO TIOJS Ha TOK',
"HaOmroieHue siBJIeHUs JIEKTpOMarHuTHOM uHaykuun", "Mi3Mepenue JJIMHbl CBETOBOM BOJIHBI €
nomoinpo  audpaknuoHHor pemerku", "MccnemoBaHue 3aBHCMMOCTH  yIjla  BpalieHUs
MJIOCKOCTH TOJIIpU3allMi OT KOHLIEHTpauuu pactBopa’, "M3yueHue 3aBUCHUMOCTU MOKa3aTess
MpeoOMIICHHUS BO3/lyXa OT JaBieHus"

JlexuronHas ayauTopus. YueOHas MeOelb, 10CKa, KOMIIBIOTEP, SKPaH C BHICOPOSKTOPOM.



[Ipunoxenue 1
MMHOBPHAYKH POCCHUHU
denepabHOE TOCYAAPCTBEHHOE OI0KETHOE
O6p&30BaTeJ'IBHO€ YUpPEXKACHUEC BBICIICTO O6paSOBaHI/I$I
«YXTHHCKHMH rocy1apCTBEHHbIN TEXHUYECKUI YHUBEPCUTET)

(YT'TY)

BopkyTtunckuii ¢punman

Kadenpa neapomnonb30BaHus. CTPOUTENHCTBA U MEHEHKMEHTA

®OH/1 OLIEHOYHBIX CPEJICTB
MO JUCLUATIAHE

OU3UKA

I'ox noctrymnenus 2024
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1 [lepeyenb KoMneTeHUMA M dTanbl UX GOPMHUPOBAHUS

Koa u HaumeHoBaHue | JTanbl JeckpunTopHbie XapaKTEePUCTUKU KOMIIETEHIMHU
KOMIIeTEeHIIUH ¢popmupoBaHusi | (OCHOBHbIE IPU3HAKHU)
KOMIIeTeHIIUH
(Tema
JMCIMILJIMHbI)
VK-1 PA3JIE Ne 1 -3 3HATD: OCHOBHEIC ¢busnueckue SIBJICHUS,
Crniocoben dbyHIaMeHTalIbHbIE TOHATUS, 3aKOHbl WM TEOpUHU
OCYILECTBIATD KJIACCUYECKON M COBPEMEHHOH (PU3HKH;
IIOUCK, KPUTUYECKUI -OCHOBHBIE MOJIEJIH 3JIEKTPOCTATUKA U MArHUTHOIO
AQHAJIU3 U CUHTE3 T0JIS;
uHpopmanuu, -OCHOBHBIE€ MOJIEJIM BOJIHOBOM M KBAHTOBOW OITHKH,
[IPUMEHATD aTOMHOM U epHON (PU3UKU, KBAHTOBOW MEXaHUKH;
CUCTEMHBIN MOIX0] yMeTb: MPUMEHSTh MOJTy4YeHHbIE 3HAHUS MO (U3HKe,
TUTST BBIJICTISIE KOHKPETHOE (PU3MYECKOoe COjcpKaHUE B
peuieHus MPUKIIATHBIX 3a/1auax npodeccuoHanbHOM
MOCTABJIEHHBIX JIEATEIIbHOCTH;
3a1a4 -IPUMEHATh KOHKPETHBIE MOJIENIU, UCIIOJIb3yEMbIE B
JJEKTPOCTATUKE MW MArHETU3ME, B  Pa3JIUYHBIX
3a1a4ax npohecCUOHATBLHON NesTeNbHOCTH;
-IIPUMEHATh KOHKPETHBIE MOJIETH, UCIOJIb3yeMbIe B
BOJIHOBOII W KBaHTOBOW (U3MKE, B pa3IMYHBIX
3a7adax mpoeCCHOHATLHON IEATEIIEHOCTH.
BJIaJleTh. COBPEMEHHOW HAay4yHOM anmnapaTypowu,
HaBBIKAMH BeACHUS (PU3UIECKOTO IKCIIEPUMEHTA.
OBITh CITIOCOOHBIM: BBISBIIATH (PU3NYECKYIO CYHTHOCTH
po0JieM, BO3HUKAIOLIUX B X0/1€ MPOo(hecCuOHATbHON
JIeATETbHOCTH M TMpUBIEKAaThb M UX pEUIeHUs
COOTBETCTBYIOLIUI (hbU3MKO-MaTeMaTUIECKHI
anmnapar;
-METOoAaMH bu3IIecKoro MOJIETUPOBAHHUS
ANEKTPUYECKUX U MArHUTHBIX SBJICHMUIA;
-METOoAaMH bu3IIecKOro MOJEIUPOBAHUS
BOJIHOBBIX U KBAHTOBBIX SIBJICHUM.
2 ITacnopT (poHI2 OLIEHOYHBIX CPEICTB
Kontponupyemsie Kon dopMa KOHTPOJIA HaunmenoBanue
Ne JIUJJAKTUYECKUE KOHTPOJINPYEMOU OLIEHOYHOT'O CPEACTBA
/i €IMHUILIBI (pa3felbl, | KOMIIETeHIIUH (MU
TEMBbl) TUCIUIUIMHBI | €€ YaCTH)
1 Tema 1-5 VK-1 DK3aMeH, 3auer, | Bonpockl 1o
JK3aMEH, pasznenaM, TECTOBBIE
MPaKTUYECKHE U | BOIIPOCHI JUTSt
nabopaTopHbIE JK3aMeHa

paboThI




3 I[loxka3arean u KPpUTEPUHA OLICHUBAHUA ROMHeTeHHHﬁ, OIMHCAaHMC IIKAJ ONCHUBAHUA

Kon ITokazarenu Ikana Kputepuu onennBanus
Komrere | copMHUpOBaH- | OIICHUBAHUS
HIIUU HOCTH
VK-1 3HaAMb: 3names  HOPMYIHPOBKM OCHOBHBIX 33aKOHOB
opozossii KJIACCHUYECKOM buzuky; TPaHUIBI ee
yposers MIPUMCHCHHSI, OCHOBHBIC (DHU3HUECKUE SIBJICHN,
.\ | KOTOpble HE OIKCHIBAIOTCS B KJIACCHUYECKOM
(o0s13aTebHBIN)
¢usuke, runoresy Ilmanka o KBaHTOBOM
XapakTepe U3ITy4eHUs.
3Hamb  OCHOBHBIE  3aKOHBI  KJIACCHYECKOMH
Tosviwennwiii (U3MKY; TpaHULBI €€ MPUMEHEHHS, OCHOBHBIC
Vpogens ¢busnyeckue SIBIICHUA, KOTOpBIC HE
(MO OTHOIICHHIO | OMHUCHIBAIOTCA B KJIAaCCHYECKoW  (usmKe,
K IIOPOTOBOMY OCHOBHBIC  3aKOHBl ~ KBAaHTOBOH  (DU3HKH,
YPOBHIO) ¢dopmynbel  [lnanka, n-bpoiins, DiiHiuTeiiHa,
ypaBHeHnue lllpenunrepa.
ymento. Topozcoswiii Vmemsv  BBIIBISATE  (PU3HYECKYHO  CYIIHOCTB
VposeHb npobiem, BO3HUKAIOIINX B X0J1e
(oOs3aTenbHBIN) | PO ECCHOHAIBHON JAEATEIHPHOCTH
Vmemv  BbIBIATH  (U3MYECKYIO  CYIIHOCTD
Tosvluennwiii npo0Jem, BO3HHUKAIOIIHUX B X0J1e
VPOBeHb npohecCUOHATIBHOM JIESTEIILHOCTH; OOBSICHSTDH
(o oTHOMICHUIO | (pU3UYECKHE SIBICHUS, YKa3blBaTh TPAHUIBI U
K IOPOTOBOMY YCIOBUSI MPUMEHUMOCTH (DU3HUECKUX MOJIENEH,
YPOBHIO) 3aKOHOB, TEOpHW TIpU pPEIICHHH YyKa3aHHBIX
npobiem
enadems Ilopocoswiii Braoems: Hpuznko-MaTeMaTHYECKUM anmapaTomM
VPOBeHb JUISL pelIeHust TpoOieM C 3aJaHHBIMU
(0bs13amenbhblil) | HAYATHLHBIMHU YCIOBUSMHU, BOSHUKAIOIINUX B X0OJ1€
npodeccuoHaIbHOMN e TeTbHOCTH
Togvruennwiu Braoemys: pu3nKo-MaTeEMaTUYECKUM alapaToM
VPOBeHb (no | IAsl  peuieHWs  HEeCTaHJApTHBIX  MpoOseM,
OMHOWleHUl0 K | BOSHHKAOIIUX B XojA€ MpohecCHOHATEHOU
nopo2ogomy NeSITeNbHOCTH,
VPOBHIO)

4. KomneTeHTHOCTHO-OpHeHTHpPOBaHHbIe 3agaHus (KO3)

OCHOBHBIM  CPEeICTBOM (POPMHUPOBAHUSI KOMIIETEHIIUH BBICTYMAIOT KOMILIEKCHBIC
KOMIIETEHTHOCTHO-OpUEHTUpOBaHHbIe 3a1anus (nanee — KO3), mpeaHa3sHaueHHbIE ISl KOHTPOIIS
YPOBHSI YCIIEBAEMOCTH CTYACHTA MO IUCHUIUIMHE «DPH3MKa» M KOHTPOJS YPOBHS OCBOEHUSA
KOMIICTCHITHH.

OneHka OCBOEHUs YYeOHOW JMUCIMIUIMHBI

OCYHIECTBJIACTCA C HCIOJb30BAHUCM

cleAyomux (GopM U METOIOB KOHTPOJIS: MpaKTHUecKasi paboTa BO BpeMs ayJAMTOPHBIX 3aHATHIA,
KOHTPOJIbHBIE BOMPOCHI [0 TEMaM Y4eOHOM NUCHUIUIMHBI. DK3aMEeHBI U 3a4eT ABIAI0TCA HopMoit
IIPOMEXKYTOUYHOM aTTECTALUN.
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4.1. IlpuMepHbIil NepeYeHb BONPOCOB, 1Sl MOATOTOBKH K 3a4eTy U IK3aMeHYy

1. 1.DnemeHThl KHHEMATHKW MaTepualbHONM Touyku. Cucrema orcuera. Pammyc-BekTop.
CKOpOCTh U YCKOPEHHE KaK MPOU3BOIHBIE PANyC-BEKTOPA 110 BPEMEHHU.

2. YpaBHeHue ABmxeHus. OqHOMEpHOE JABHKEHUE.

3. KpuBonuneitHoe npmwxenne. HopManbHOe U TAHTCHIIMATIBHOE YCKOPCHHUS.

4. DneMeHTbl KWHEMAaTHKU BpallaTeIbHOTO JBM)KCHMS: YIJIOBas CKOPOCTh U  YIJIOBOE
YCKOpPEHUE, UX CBA3b C JIMHEWHBIMU CKOPOCTSMHU U YCKOPEHUSMH.

5. IlepBerit 3akoH Hpl0TOHA M OHITHE HHEPLIUATLHON CUCTEMBI

6. orcuera. Macca u UMITYJIbC.

7. Bropoii 3akoH HbroToHa, Kak ypaBHeHUE ABMKeHUs. Cuila, KaKk TPOU3BOIHAS UMITYJIbCA.

8. Tperuii 3akoH HptoToHa. 3aKOH COXpaHEHHS UMITYJIbCA.

9. PeakTuBHOE ABMX)eHUE. YpaBHeHUs1 Merniepckoro u [{uankoBekoro.

10. Mexanunyeckas cucreMa. BHemrnue u BHyTpeHHUE cuiibl. Llentp, uHepuum (macc)
MEXaHUYECKOM cucteMbl. Teopema O JBUKEHUU LIEHTPA UHEPIIUH.

11. Pabota cuitbl 1 ee BeIpaXeHHE Yepe3 KPUBOJIMHEHHBIN HHTETPa.

12. KunHeTtwuyeckas SHEPrus.

13. [TonsiTe 0 rpagreHTe CKAISIPHOU (PYHKIIUU KOOPIUHAT.

14.  KoHcepBaTHBHBICE U HEKOHCEpBaTHUBHBIC cuUiibl. [loTeHIMANbHAS SHEPTUsl MaTEePUATBHOM
TOYKH BO BHEIIIHEM CUJIOBOM, IOJIE.

15.  3akoH coxpaHeHus 3Hepruu B MexaHuke. O0mepu3nyeckuil 3aK0H COXpaHEHHs SHEPTHH.

16.  IlpumeHeHHE 3aKOHOB COXPAHEHUS K CIIy4ar0 CTOJIKHOBEHHS TEIL.

17. MoMeHT cujbl U MOMEHT UMIYJIbCa MaTepPHAbHON TOUKH.

18.  MomeHT uMITyJabCa MEXAaHHMYECKOW CHUCTEMBbl. YpaBHEHHE IWHAMHUKH BpaIIaTEIHHOTO
JBUKEHHUSI TBEPJIOTO TeA.

19. MoMeHT uHepuMM MaTepUualbHOM TOYKH. MOMEHT HHEpUMH Tejla OTHOCHUTEIBHO
HenoBUxHOM ocu. Teopema IlITeiiHepa.

20. 19.KuHeTnueckas 3Heprus Bpalllalolerocs Teja. 3aKOH COXpaHEHUs MOMEHTA UMITYJIbCa.

21. IIpeoOpaszoBanue ["anunes. MexaHnyecKuii MPUHIUI OTHOCUTEIBHOCTH.

22.  TloctynaTsl CIEIMATBHON TeOpUn OTHOCUTENbHOCTH. [IpeobpazoBanus JlopeHia.

23.  OTHOCHMTEIBHOCTb JUIMH U IPOMEKYTKOB BPEMEHH.

24. PensTuBUCTCKHI 3aKOH CIIOKEHHUSI CKOPOCTEH.

25. 24 PensaTHUBUCTCKUN UMITyJIbC. B3aMOCBSI3b Macchl U SHEPTUU.

26. 25 CooTHoOIIEHHE MEXly TIOJTHON SHEPrUe U UMITYJIbCOM YacTUIIBI.

27.  PenatuBuCTCKOE BBIpa)KE€HHE Il KHHETUYECKON SHEPTUH.

28.  JIBwKeHHE B HEMHEPIMAIBHBIX CHCTEMaX OTCYETa.

29.  OCHOBHOE YypaBHEHHME MOJIEKYJIIPHO-KUHETUYECKONH TEOpUM WJCaJbHBIX Ta30B U €e
cpaBHeHUE ¢ ypaBHeHHeM Knanelipona-Menaeneesa.

30.  bapomerpuueckas ¢opmyna. 3akoH bosiblMaHa Ui pacnpeneneHuss MOJIEKYJl BO
BHEIIHEM MMOTEHIIMAILHOM II0JIE.

31. 3akoH MakcBenna Juid pacrlpeieseHUs MOJIEKYJl MJEaJbHOTO Ta3a 10 CKOPOCTSM.
Cpennuie CKOPOCTH TETJIOBOTO JBUKEHHS YaCTHII.

32.  CpenHee 4YHCIO CTOJIKHOBEHHMH M CpEIHsS JUIMHA CBOOOJHOTO mpoOera MOJIEKYI.
Bakyywm.

33.  OnbITHBIE 3aKOHBI U DY3HUH, TETIIONPOBOIHOCTH U BHYTPEHHETO TPEHHUS.

34.  Ywucno creneneid cBOOOABI. 3aKOH paBHOMEPHOTO paclpeieieHus] SHEPTHH 0 CTETICHIM
CBOOO/IBI MOJIEKYI.

35.  CpenHsist KWHETHUYECKAs SHEPTHsI MOJIEKYJ. BHYTpeHHss SHEprHs HeaqbHOro Tasa.

36.  Pabora raza npu U3MEHEHUH €ro 00beMa B pa3IMYHbIX MpoIeccax.

37.  TlepBoe Hawano TepMOOUHAMHUKH. [IpuMEeHEHWE MEpBOrO Hayala TEPMOAMHAMHUKU K

nusomnponeccaMm n a)lI/IaGaTHOMy nponecCcy nacaJIibHOTO rasa.



38. TemnoemMkocTb. YaenpHas M MOJSpPHAsl TEMJIOEMKOCTH. 3aBUCHMOCTb TEMJIOEMKOCTH
U/ICaTbHOTO ra3a OT BHU/Ia IpoIiecca.
39.  AmmaGaruseiii’ mpornecc. YpaBuenus [lyaccona. PaboTa npu annadaruueckom mporiecce.

40.  OOpaTtuMble W HeoOpaTHMbIE TEIUIOBBIE Ipolecchl. BTopoe Hayaio TepMOJMHAMUKH.
Kpyrosoii npouecc (uuki). Hukn Kapuo u ero KI1/I nns uneansHoro rasa.

41.  DOurponus. BelpaxeHue SHTPONUU CHCTEMBI Yepe3 TEPMOJUHAMUYECKYIO BEPOSTHOCTh
cocrosiaus (popmyna bomsimana).

42.  PeanbHble raspl, OTCTYIUICHUS OT 3aKOHOB HJeaJbHOro ra3za. Cwibl M NMOTEHUUAIbHAS
SHEPTHUS MEKMOJIEKYIISIPHOTO B3aUMOACHCTBH. D) ()EKTUBHBINA AMAMETP MOJIEKYIIHI.

43. VYpaBnenue Ban-nep-Baanbca. 3otepmbl Ban-nep-Baanbca. Kputnueckas Touka.

44,  BHyTpeHHSs SHEPIUs peajbHOro rasa.

45.  3akon Kynona.

46.  Drnextpudeckoe nose. HampspkeHHOCTh 31eKTpruaeckoro noist. [IpuHuun cynepno3uumu.

47.  IloreHuman 3neKTpu4ecKoro nosisd. IIpuHuun cyneprnosumnmy.

48.  DHeprusi CHCTEMBI 3aps/I0B.

49.  Cps3b MEXAY HANPSHDKEHHOCTBIO 3JIEKTPUYECKOTO 10JIS U ITOTEHLUAJIOM.

50.  TloHsATHE MOTOKA BEKTOpA.

51.  Teopema 'aycca B uHTerpanpHOi opMme Ui 3JIEKTPUUYECKOTO TOJIs B BaKyyMe.

52.  Juseprennus. Teopema Ocrporpanckoro-I'aycca

53. Teopema IMaycca B nuddepennnanbHoi hopme i IMEKTPUUYECKOTO MOJsI B BAKYyyMeE.

54,  Tlonspusauus AUANEKTPUKOB. BeKkTop nmonspuszauu.

55.  IlonspusanvioHHBIE 3apsbl.

56.  Teopema I'aycca nisi IUAJIEKTPUKOB. BeEKTOp 31E€KTpHUUECKOro cMeleHus (BEKTOp
AIIEKTPUYECKON MHAYKIIUN)

S57.  YcioBus Afs 3JNEKTPOCTATUYECKOrO IOJIi Ha TIpaHUIlE pasjiena JBYX M30TPOMHBIX
TIDJICKTPUKOB.

58.  IIpoBOIHUKH B 3JEKTPUUYECKOM IIOJIE.

59.  Dnexrpuueckas émkocTh. KoHaeHCATOPHI.

60.  DHeprus 3apsKEHHOTO IPOBOHUKA.

61. DHeprus 3apsKEHHOT0 KOH/IEHCaTopa.

62.  DHeprus 31eKTPHUUECKOTro MOJIs.

63.  Dnexrtpuueckuil TOK Kak siBaeHue. Cuiia ¥ IIOTHOCTh TOKA.

64. OnexTpoaBuxkymas cuna. Hampsokenue.

65.  3akon Oma ajs ydacTka IeTH.

66.  3akon Oma gy 3aMKHYTOMU IIETIH.

67. Momnocts. 3akoH JIxoyns- Jlenua.

68.  DrnemeHTapHas KJIACCHUYECKAs TEOPHS DIEKTPOIPOBOIHOCTH METAILIOB.

69.  3akon buo- CaBapa- Jlannaca

70.  Ilpumenenwue 3akoHa bruo- CaBapa- Jlarutaca. MarHuTHOE 110JI€ IPSIMOTO TTPOBOTHUKA.

71.  Ilpumenenue 3akoHa buo- CaBapa- Jlamuaca. MarHuTHOE 10Ji€ Ha OCH KOJIBLIEBOTO TOKA.

72. MarnuTtHoe B3aumoeicteue. Crita Amrepa.

73.  Pamka c JIeKTpHYECKUM TOKOM B MarHUTHOM TIOJIE.

74.  Teopema ["aycca 11t MarHUTHOTO TIOJISL.

75.  Pabora cun Awmmepa. PaGora mepemenieHuss MPOBOJHHKOB C TOKOM B IOCTOSHHOM
MarHuTHOM nosne. (IlepeMerienue npsiMoro MpoBOAHUKA, PAMKH C TOKOM)

76. [upkymnsanus BEKTOpa MarHUTHOM MHIYKIIVH.

77.  Teopema o HUPKYIALUH I MATHUTHOTO OIS B BakyyMme. HTerpanbHas gopma.

78.  MarauTHOe 1moJie 6eCKOHEYHO JUTMHHOTO COJICHOH/IA.

79.  MarauTHOE TIoJie TOPOUIA.

80.  MarauTHOE 1oJIe MPSMOTO OECKOHEYHOTO MTPOBOTHUKA C TOKOM

81.  HamarnuueHue mMarHeTuka. Bekrop HamMarHuueHus.
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82. Teopema 0 UHMPKYJSINMUA JUIE MAarHUTHOIO TOJIsl B BewlecTBe. Hanps:KeHHOCTh
MarHUTHOTO ITOJIA.

83.  Buzapl MarHeTHKOB. J[namMarHeTUKH U MapaMarHeTUKH.

84.  Bunapl marneTukoB. PeppoMarHeTHKH.

85.  I'panuuHbIe YCIIOBHS JUII MAarHUTHOTO TTOJISL.

86. Cuna Jlopenna.

87.  JIBwKeHHE 3apsDKEHHBIX YaCTHI] B OTHOPOIHOM MarHUTHOM IIOJIE.

88.  SIBneHme 37IEKTPOMArHUTHON MHAYKIMH. 3aKOH 3J€KTPOMArHUTHON MHAYKIIHH.

89. SIBnenue B3auMHON MHAYKIMY. B3auMHas MHAYKTUBHOCTD.

90.  SIBnenme camomHAyKUWHU. IHIYKTHBHOCTD.

91.  DHeprust MarHUTHOTO NOJSI B He(EepPOMArHUTHON U30TPOITHOM cperie.

92. . O6001IeHNEe 3aKOHA AIIEKTPOMArHUTHON MHAYKIUU. |- ypaBHEeHHEe MakcBea.

93.  O06obuieHne TEOpPEeMBI O IUPKYIISIIUY JUII MAarHUTHOTO TI0JISL. 2-€ ypaBHeHne MakcBesuia.

94. Cucrema ypaBHeHHI MakcBelia B MHTErpaabHOU (hopme.

95. 1.3akoHBI TeoMeTpuyeckol ONTHKH. SIBiaeHue mnosiHoro orpaxkeHus. KoapduuueHTts
OTpaKEHHsI ¥ IPOITYCKaHHsI CBETA.

96. 2. [lpuanun depma g pacIpOCTpaHEHUS CBETa B ONTHYECKH HEOTHOPOTHOHM cpene.

OnTnueckast 1uHa myTd. BeiBog 3akoHa CHenmyca Al IPEJOMJIEHHS CBETa C IOMOIIBIO
npuniuna depma.

97. 3. Unrepdepenuus cBera. KorepeHTHple BomHbL. Onrhyeckas pa3sHOCTh XoOJa
UHTEephEepUpyeMbIX JIydel. Y cloBHe MAaKCUMYMOB U MMHUMYMOB MHTEHCUBHOCTHU CBETa MpPHU
uHTEephepPEHITUN.

98. 4. Cmoco6wsr HaOmonenuss wuHTepdepenimu. Ombitel FOHra. 3epkama u Ounpuzma
®penens, konblla HeroToHa.

99. 5. OtpaxxkeHue cBeTa B TOHKHUX IUIeHKaX. [1070CH paBHOTO HAKJIOHA M PABHOM TOJIIIMHEL.

100. 6. qudpakmus ceera. [Tpuniun I'rolirenca-dpenerns.

101. 7. [udpaxkums Openens. 3oubl Dpenens. Cnupans @Dpenens. [lokazarenbcTBo
NPSAMOJIMHEHHOTO pacpocTpaHeHusl cBeTa B Teopuu PpeHens.

102. 8. dudpaxuus OpeHens Ha KPYTJIOM OTBEPCTHH U TIperpajie. 30HHas IUIaCTUHKA.

103. 9. dudpakuus Ppaynropepa Ha menu. 3oubl Llycrepa. YcnoBue HaOM01€HUS TTIaBHBIX
MUHUMYMOB uHTepdepenun. Teopema babune.

104. 10. JIudpaknmoHHas pemieTka. YCIOBHE HAOJIOJCHUS TJaBHBIX MAaKCHMYMOB H
JIOTIOJTHUTENBHBIX MHUHHUMYMOB UHTepdepeHiun. Paspematomas cuwia audpakimoHHON
pemeTKy. YIIIoBas U JIMHEHHas JUCIIEPCHSL.

105. 11. Bugsl nonsipuzanuu cBeta. CTeneHb MoJspU3altu.

106. 12. Tlomspusaropel. 3akoH Manroca Ui IUIOCKO — TOJSPU30BAHHOTO |
HEMOJISIPU30BAHHOTO CBETA.

107. 13. [lonspu3anus cBeTa NpU OTPAKEHUN Ha TPaHUIIE TUAIEKTPUKOB. Dopmynbl Dpenens.
3axoH bprocrepa.

108. 14. BpamieHue IUIOCKOCTH TOJSPHU3AIMHA TP MPOXOXKICHHH CBETa Yepe3 BEIIeCTBO.
OnTuuecku akTUBHBIE BemecTBa. Dpdext Dapanes.

109. 15. ducnepcus ceera. Buabl nucnepcun.

110. Kuaccuueckass Teopusi ITUCIIEPCHH CBeTa B BemiecTBe. Jlucriepcusi ToOKasaTels
NPEJIOMIICHUS CBETa B IUAJIEKTPHKE.

111. BonnoBoit maker. I'pynmoBasi ckopocTh cBeta. CBs3b MexAy (a3oBOMl W TPYNIIOBOM
CKOPOCTBIO.

112. TemioBoe M3ITYYCHHUE U €r0 CBOWCTBA. JIIOMHHECIICHITHS.

113. Dmnepreruyeckas CBETUMOCTb, IOTJIOMATEIbHAS U U3TydaTelIbHAs CIIOCOOHOCTD Tea.

114. 3akon Kupxroda nmas paBHOBECHOTO TEIUIOBOTO M3IY4YEHHs] M YHUBEpCabHas (YHKIHS
Kupxrodga.

115. 3axonwsr Credana-bonpiiMana n BuHa njisi TEmiaoBOro M3mydeHUsi aOCOJIIOTHO YEPHOTO
Tena.



116. IInOTHOCTH SHEPTHMM M JABJICHUE PABHOBECHOTO TEIJIOBOTO M3iIydeHHUs. VX CBs3b ¢
SHEPreTUYECKON CBETUMOCTHIO.

117. CnexTp TeIUIOBOTO W3JIy4eHHsS a0COMIOTHO TBepaoro tema. Kiaccuueckas dopmyna
Penes—JI>xunca. YasrpaduoneroBas katactpoda. opmyna Buna.

118. T'mnoreza Ilmanka I DHEPreTHYECKOTO CIEKTpa KBAaHTOBOTO TapMOHHYECKOTO
ocuwuisitopa. CpefHsisi SHEpPrus KBAHTOBOI'O T'apMOHMYECKOTO ocuuiuiaropa. Dopmysa
[Tnanka a7 crieKTpa TEIIOBOrO U3IIydeHHs a0COIIOTHO YEPHOTO Tea.

119. Topmo3Hoe peHTreHoBckoe wu3nydeHue. Dopmyrna [ KOPOTKOBOJIHOBOW TI'paHUIIBI
U3ITy4EHHUS.

120. ®otorddext. 3akonsl BHenIHETO hoTodPdekTa. YpaBHeHHe DUHINTEHHA JJI1 BHEIIHETO
dororddekra.

121.  OmeprTel boTe MO PEHTIE€HOBCKOH (IIFOOPECIICHIINH.

122. ®oOTOHBI M X CBOMCTBA: SHEPIHs, UMITYJIbC, Macca.

123.  Dddexr Komnrona. @opmyna Kommnrona ans paccessHHoro uznydeHus. KomnToHOBCKas
JUTMHA BOJIHBI.

124. Cnextp wm3nmydeHus aroma Bogopona. dopmyrna bampmepa uisi 9acTOT H3ITYUYCHHS.
Cnexrpanbnble cepun Jlaiimana, bansmepa, [lamena, bpakera.

125. TIlocrtynarel bopa. KBaHTOBaHME MOMEHTa HMMITYJbCa DJIEKTPOHA IS CTAI[MOHAPHBIX
op6uT. Pacuer sHepreTuueckoro CeKkTpa BOAOPOI0MOJOOHBIX aTOMOB.

126. BonnoBas rumnotesa ne bpoiinsa. Onsitel [[pBuccona u JlxepMmepa 1o pacCcestHUIO MydKa
JJIEKTPOHOB Ha KPUCTAJLIE.

127. KopnyckymispHO BOJHOBOW Iyanu3M 4acTull BemiectBa. Bomna ge bpoiins cBoGomHO
JBUKYLIEICS YaCTHUIIBL.

128. TIlonsitue cocTosiHUS B KBAaHTOBOW MexaHuke. BonHOBas (yHKIUS YacCTUIBI U €€
¢usnueckuii cmpici. HopmupoBka BosHOBOW (GyHKIMHU. [IpHHIUTI Cyrnepro3UIUU BOTHOBBIX
GbyHKIHIA.

129. ®wusuueckue BETMYMHBI B KBAaHTOBOH MexaHumke. OmepaTtopbl W CpenHUEe 3HAUYCHUS
busznueckux BenuuuH. Omneparopbl UMMYIbCa, MOMEHTA HMITYJbCA, MPOEKIIMH MOMEHTa
MMITYJIbCa Ha BBIACIEHHYIO OCh, KOOPAMHATHI, oriepaTop I'aMuibTOHAa.

130. KgsantoBanue ¢uszmueckux BennunH. COOCTBEHHBbIE 3HAUEHUSI U COOCTBEHHBIE (PYHKIUU
ornepaTopoB. KBaHTOBaHMEe MOMEHTa HUMIyJbCca M MPOEKIMH MOMEHTa HMIIyJibca Ha
BbIJIETICHHYIO OCh. KBaHTOBaHME YHEPTUU pPOTATOPA.

131. HeonpeneneHHOCTh (QU3MUECKUX BEIUYMH B KBAaHTOBOW MexaHHMKe. COOTHOLIEHMS
HeonpeneneHHocteil [eiizeHbepra u bopa. BpIBOg COOTHOIIEHHS HEOMpeEaeIeHHOCTEH
[eiizen6epra u3 audpakuy 3JIEKTPOHHBIX BOJIH HA MIETH.

132. BomHoBoe ypaBHenue IllpenwHrepa - BpeMeHHOEe U cCTalioHapHOe. PemieHue
BpeMeHHOTo ypaBHeHus LlIpenunrepa s BOMHOBOM (PYHKIIMK CTAITMOHAPHBIX COCTOSHUM.
133. DnHeprerndeckuid CIEKTp W BOJHOBBIC (DYHKIMM YaCTHIBI B OECKOHEYHO TIYyOOKOIA,
OJIHOMEpPHOH,  NpsIMOYrOJIbHOW  MOoTeHuuanapbHoil  siMe.  Kpurepuii ~ KBaHTOBaHUS

HHEPreTHUECKOT0 CIEeKTPA.

134. TIlpoxo’kaeHue 4YacTHIl HaJ MOTEHIHaIbHBIM OapbepoM. Koadduimentsl oTpaxkeHus u
IIPOITyCKaHUS.

135. TyHHenmupoBaHWE YACTHIl B TOTCHIHAIBHBIA  Oapbep. DQQeKkTuBHAsS JUIHHA
TYHHEJIUPOBAHMUSL.

136. VYpamuenme IllpenmHrepa mns dIIEKTpOHA B aTOME BOAOPOAAa M €ro peIICHHE.
3aBUCUMOCTb SHEPTUH U BOJTHOBOM (DYHKIIMM OT KBAHTOBBIX YHCEIL.

137. BomHOBas (yHKIHS OCHOBHOTO COCTOSIHHS JJIGKTPOHA B aroMe BOAOPOaa. BopoBCKwii
panuyc. Pacnipenenenue 31€KTPOHHOM IJIOTHOCTH B OCHOBHOM COCTOSIHMM aToMa BOJOpO/a.

138.  Omeprtel ['epiaxa u lltepra. Cia. KBaHTOBaHME TIPOSKIINN CIIHA HA BBIICIICHHYIO OCh.

139. MHorosnekTpoHHble  atombl.  OpgHowactmyHoe — mpuOmmxkenue  Xaptpu-doxa.
KBaszuanexkrponsl. OpouTanu. DNeKTPOHHBIE CIIOM U 000JI0UYKH.
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140. ®epmuonsl u bozonsl. [Ipunuun [Maynu mist pacnpeneneHust YacTHIL IO COCTOSHUSAM C
Y4€TOM CIHHA. DJIEKTPOHHAsI KOHPUTypalys aTOMOB.

141. T'mpomarHuTHOe oOTHOIIEHHE. OpOUTANBHBIA M CIWHOBBIA MArHUTHBIA MOMEHT
JJIEKTPOHA B aTOME

4.2. TecToBbI€e BONPOCHI JIJIAA POBEAEeHHs IK3aMeHa
PA3JEJI 1. OcHOBbI MeXaHUKH U MOJIEKYJIAPHON QU3NKHU

1.C renexku, ABMXKYyIIelca 0e3 TpeHUs MO TOPU30HTAIBLHOM MOBEPXHOCTH, COPOIIEH Ipy3 ¢
HYJICBOW HayaJbHOM CKOPOCTBHIO (B CHCTEME OTCYETa, CBSI3aHHOW C TeJexkoil). B pesynbraTe
CKOPOCTH TEJIEKKHU

1) ymenpmmnace 2) Bozpocia 3) He H3MEHUIIACh

4) yMeHbIINUIACh WM BO3POCIA B 3aBUCHUMOCTH OT TOrO, 4YTO OOJbIlIe — Macca TENeXKH MU
Mmacca rpysa

2. Jlns TOoro 9TOOBI YMEHBIINTHh KMHETUYECKYIO SHEPTHIO Tella B 2 pasa, HaJ0 CKOPOCTH Teja
YMEHBIIUTh
1) B 2 paza; 2) B 1,4 pa3a; 3) B 4 paza; 4)B 1,7 paza

3. B xakux eqununax B cucreme CU uzmepsieTcst a1eKTpruiecKuit 3apsi?
1) Awmmep 2) Kynoun 3) BoasT 4) Ixxoynb

4. EI[I/IHI/II_[EI HU3MCPCHHA BCKTOPA SJICKTPUIYCCKOTI'O CMCIICHHA B CUCTCMEC CH...
1)1 Kn 2)1B 3) 1 B/m 4) 1 Kn/m

5. JIlBa TOoueyHBIX 3apsia CONMKAIOTCS, CKOJIb3s MO JAyre oKpykHocTH. Kak mpu sTom Oyzer
WU3MEHATHCA TOTEHIINAN B LIEHTPE KPUBU3HBI ATOU AyTrH?
1) yBenuuuBatbcs ~ 2) yMEHbBIIATHCS 3) He OyzeT u3MeHATbca  4) HET BEpHOrO OTBETa

6. B mentpe BooOpaxaemoil cdepbl HAXOAUTCS TOUCUHBIN 3apsa. Kak M3MEHHTCS MOTOK
BekTopa E CKBO3b 3Ty MOBEPXHOCTH, €CIM JOOABUTH TaKOW e 3apsi 3a npeaeaamu cgepol?
1) yBenmuurcs 2) yMEHbBIIUTCS 3) He u3MeHHUTCST  4) CTaHEeT paBHBIM HYJIIO

7. OCHOBHOE Ha3HAa4YEHUE JIEKTPOreHepaTopa 3aKI04aeTcs B IpeoOpa3oBaHUN
1) MexaHWYeCKOMH HEPTuH B ANEKTPHUECKYIO IHEPTUIO

2) 2IEeKTPUYECKON PHEPIHH B MEXAHUUECKYIO0 SHEPIHIO

3) pa3nuYHBIX BUFOB SHEPTUU B MEXAHUYECKYIO SHEPTHIO

4) MexaHMYEeCKOH 3HEPTuHU B pa3IMYHbIE BUJbl IHEPTHU

8.B kakux eqununax B CU n3mepsiercss yBelnnueHne JUH3bI?
1)1 wm; 2) 1 noTp; 3) 1 ko 4) 6e3pa3MepHas BETUYHHA.

9. KonudecTBO Jy4yuCTON SHEPrUM MPUXOAAIIEH Ha TMOBEPXHOCTh 3a E€IMHUILY BPEMEHH,
Ha3bIBAETCH. ..
1) cBEeTOBBIM MTOTOKOM 2) cusoii cBeta 3) OCBELIEHHOCTBIO  4) SIPKOCTBIO

10.YTo Takoe 31eKTpOHHAs NOJIApU3aLUs?

1) nonsipuzanus B-iayya;

2) nossipu3anus CBETA NPU MPOIYCKAHNUHU €r0 Yepe3 MOJIIPOn;

3) monsipu3anys CBeTa MpH OTPAXKEHUH €ro OT MOBEPXHOCTH METala;



4) BBIHYX/ICHHBIE KOJIeOAHUs AJIEKTPOHOB MO ACHCTBUEM AIIEKTPUUYECKON COCTABIISIONIEH OIS
BOJIHBI

11. Kakum 3¢ pekToM MOKHO OOBSICHUTH BBUICT O-4aCTHIBI U3 S/IPA.
1) poroadpdexr  2)adpdexr Komnrona  3) rynnensusiit apdexr  4) apdext Jxozedcona

12.MarHuTHBIN OTOK, IPOHU3BIBAIOLINI KaTYyIIKY, U3MEHSETCS CO BpEMEHEM, KaK II0OKa3aHO Ha
pucynke. B kakoil mpomMexxyTrok BpemeHu Mmoayiab OJC HMHAYKIUM HMEET MHHUMAJIBHOE
3HaueHue?

1) [0-2 ¢] 2)[2-3 c] 3)[3-5¢] 4)[ 5-6c]

13.Kaxoii portecc 00BbACHICTCS SBJICHUEM AJICKTPOMArHUTHON WHIYKITHH?

1) B3aumojeicTBUE ABYX MIPOBOJIOB C TOKOM

2) BO3HUKHOBEHHE JIEKTPUYECKOr0 TOKa B 3aMKHYTOM KaTyIIKe MPH YMEHBIICHUH CUJIbI TOKA B
JIPYroy KaTyIlIKe, HAXOAAICHCS PsIoM ¢ HER

3) OTKJIOHEHHE MarHUTHOM CTPeNKH BOJIU3U MPOBOJIHUKA C TOKOM

4) BO3HUKHOBEHHUE CHJIbI, IEHCTBYIOIIEH Ha JBIKYIIYIOCS 3apsHKEHHYIO YaCTUIY B MATHUTHOM
nose

14. CkopocTs aBTOMOOWIS TpPU TOPMOKEHHUU H3MEHSIETCS B COOTBETCTBHH C Tpadu-KoM,
IIpEJICTaBICHHBIM Ha pucyHKe. Kak n3meHusach KMHETHYecKasi SHeprus 3a mnepBble 20 ceKyH]
TOPMOXKEHUS?

1) ymenbmnace B 2 pasa 2) yBenuuuiack B 4 paza

3) yMmeHbIuiach B 4 paza 4) He U3MEHUJIACh

15. Enqunanna uzmepenus oobema B CU. ..

1a 2)Im 3) 1 6appenb 4) 1 rannon

16. SIBneHue BI3KOCTH UM BHYTPEHHETO TPEHUSI UMEET MECTO IIPU HAJIUYMU T'PAJUEHTA ...
1) KOHLIEHTpaLH 2) 3IeKTPUYECKOro 3apsia

3) TemnepaTypsl 4) CKOpPOCTH CIIOEB KUIKOCTH WJIM rasa

17. BHyTpeHHssI 3HEprusi raza B 3allassHHOM HEC)KHUMAeMOM COCYAE OMPEACISIETCS TJIaBHBIM
o0Opa3zom...

1) XaoTHYECKUM JABUKEHUEM MOJIEKYJI Ta3a

2) ABMKEHHEM BCETo COCy/Ia C Ta3oM

3) B3auMOICMCTBUEM COCY/IA C Ta30M U 3eMJIH

4) neiicTBHEM Ha COCY C Ta30M BHEIIHUX CHJI

18. Enununa usmepenus ckopoctu B CH...

Diwm 2)lc 3) 1 m/c 4) 1 m/c?
2
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PA3JEJI 2. Dj1ieKTpU4eCcTBO M MAarHETHU3M

Tectl. OcHOBHDBIE NOHATHS JIEKTPOCTATUIECCKOI'O IMOJIsA

1. TogegHEPa HAILBACTCH 3APAT
1) pazsMepaMp KOTOPOro MOMKHO HpeHeOpeds; 2) papHEIE 3apaxy 3IEKTPOHA;
3) Be HCRaxaroHA BeIHYHAY HCCIedyeMoro I,
2. Epumsuieit maveperna sapsjia B cucTeme CH apmsierca
1) K (xymoH); 2) B (BoswT), 3) B/M (BOILT HE METP).
3. JlusnekTpHYecKas MpOHHIIAeMOCTh CPEIk
1) nokaseBaeT, BO CKONBKO pa3 cHIa B3aMMOAEHCTBHA 3apsfioB B Bakyyme Ooibime,
€M B cpene;
2) nokassBaeT, BO CKONLKO pa3 CHIa B3aHMOIEHCTBMA 3apajoB B BAKYYME MEHBIIC,
geM B Cpenie;,
3) paBHa 8,85-107 ®/m.
4. 3agoH KynoHa 3amACHBaeTCd Kak
1y F= kq,q, . 2)F= kﬂh‘z:lz . 3) F= kq,q, Y
r ET Er
5. Hanmpaie HHOCTE SIEKTPOCTAaTHISCKOro Mo
1) 3aBHCHT OT BpEMEHH,
2) orpeaemaerca dopmMynoi kqg/r,
3) BeKTOpHAS BellMUMHA, PaBHAA CHUIE, JNelcTBYOImMEH cO CTOPOHB EKTPOCTATHEE-
CKOI0 MOJA Ha eIHHHYTHLIH NONOWHTEMEHEN MpobHLNT 3apal, DoMeImeHHENl B faHu-
HYHK TOUKY TOJIH.
6. CHnoBbHe IHHHAH 3eKTPOCTaTHYeCcKOro MO
1) HEMeOT ofHY TOHKY MepeceHeHHs, 2) He UepeceKaroTCd; 3) 3aMKHYTHL
7. HanpsEeHHOCTH 3MEKTPOCTATHYECKOI0 NOMA onpejensercd o dopMyne
DE=F-1r; 2}E=£2-. 3}E=i_
4 i
8. TlpEEmHn cyNepliosHIHA I8 HATIDAREHHOCTH 3aMACHIBAETCA KaK
1) E=E, 4+E, +... ; 0 L Ry R g BB, By
q 4 92
9. HaliTh HanpaxcHHEOCTE OONHE B TOHKe A, ecnH q = -1 85Kn, ¢z = 1 HKn, paccrosaue
a=1 cM (cM. pHCYHOK)

A &
a a2 1) 1,26 kB/m;
2) 126 kB,
a 3)12.6 kB/M.

1
10. HanpamxeHHOCTE 3MEeKTPHYECKOroO 11014 HAIMPABIIEHA B CTOPOHY

1) yORIBaHAS TIOTEHITHANA, 2) BO3pacTaHHA IIOTeHI[HALA,
3) Becerja x NONOXKHTEILHOMY II0 3HAKY 3apany.



Tect 2. OCHOBHEIC TCOPCMBI SJICKTPOCTATHKHU. Bungsr QJICKTPHUICCKUX MOJICH.

1. Lipxyasuelf BCKTOPa BAUPAXCHHOCTH NCKTPOCTATHYCCKOTO MOMA SBJISETCH MHTe-
P& THIA
1) §E, -d8; 2) {E di; 3) E-aS
1 1 $

2. [|MpKy 9148 BEKTOpE RANPOKCHHOCTH ICKTPOCTATHYECKOIO NOMA MO 3aMKHYTOMY
KOHTYpY paBHa
1) pa3HOCTH MOTCHUHANOB, 2) 3apAjly, OXBATHIBAEMOMY KOHTYPOM, 3) nymo.
3. Kakoe BHIpaxeane 3alucano BepHo?

) fE,-di=0; 2) {E, -d8=0; 3) fE,-d1=Z.
1 s ) o
4. B xaxoM ciydae IMpKY/ISIS BEXTOPA HANPSXEHHOCTH He paBHa Hy:1o?
1 2 3
) ) ) .
R

[
i

2"'/

5. Onextpryeckoe one - nosie

Dnoresmuaaimroe, 2) BHXpeBOe, 3) Taxoe, B KOTOPOM CHIOBHE STHHMH 3AMKHYTEL
6. IToToX BEKTOPA HANPOKEHHOCTH OT/IHYCH OT Hy /I, eCJIH

1) CRNIOBKC THHER NEPECEXAOT MOBEPXHOCTD,

2) CIIIOBHC THHAR HE NEPeCeKAIOT NOBEPXHOCTL,

3) 5XBENOTCHIHATLHEIC THEHHA NEPECEXAIOT NOBEPXHOCTD.
7. Dnemenrapanit HOTOK BEXTOPa HANPAKEHHOCTH dQ ONpeenseTcy Kax

1) E,-dS; 2) E, -di; 3) E-dS-cosa.
8. Tonnmi TIOTOK BEKTOPA BAIDAKEHHOCTH ONPEAE/AETCH HHTEIPAsIoM THIIA:
D [E.dS; 2) [E.dS; 3) [E-di.
s S i
9. Teopema laycea (1 Baxyyma) 3aIHCHBACTCH Tk
1) [E-di=0; 2) [E-aS=3; 3 [B-di=Z.
1 $ €y $ &p

10. Tlo xaxoft ¢opmyne BEYRCANETCH HAUPAXKCHHOCTH BEYTPH 3apikesBoft cdepur pa-
aaycom R?

2
hE=3= 2) E=0; 3) B="4

eo r q

32



11. B xaxoM ciygae noTok nempa HAITPAKCHHOCTH ornmen or gym?

1) @ @C

o7 o7 o

12. Ha xaxoM rpadexe npapmibHO NOKA3AHA 3ABMCUMOCTDL NIOTCHIMANA OT PACCTOAHMA
A 3apokerHol ceprt paxeyca R?
D .2 . Y

ol 0 P

-
b o -

- S

>

T R r 5 R r
13, HanpsxeHsoCTs BHYTPH 38PSOKCHHOrO mapa onpeaesserca opMynolt E=pr/3e, Kax
nomenmm 3ABHCHT OT PACCTOAHEN 17

PJ_ LS -R_
D= 2) p= 3
P %, ) ¢ 36, ) @ 75
14. B xaxoM ciyqae 1oje 3apsokeHHOro mapa MOKHO OTOXKACCTBHTDL C JICKTPOCTaTHYEC-
CKHM JIO7IeM TOYCHHOro 3apaja?
1) Ha MATLIX PACCTORHKAX OT NOBEPXHOCTH IIApA,
2) Ha PacCTOSHAAX, HAMHOI'O GO/BLIMMX pajgHyca mapa,
3) A% TO9eK BHYTPH MAapa.
15. HanpsxeHHOCTD O OT ONHOM MIOCKOCTH € NOBEPXHOCTHOH IUIOTHOCTHIO 3apAna O
34BHCHT OT PACCTORHMA I COIMAcHO rpaduxy
) 2) 3)
Eu E4 EQ

[ 707 29/ ol

— >
r r r
16. Hanpaxemom» nons npnumoimoupdmm Do opmMye:

DE = - 2)E = E =,
) Zso 3) 7

2: (N 4



Tect3. [IpoBoHUKHN

1. Brenmnil 3apsa pacupejiesieH 1o NOBEPXHOCTH NIPOBOJHHKA
1) pasHOMEpHO, 2) Ha OCTPHIX 3aKpyriieHusX ¢ Gobmedt WIOTHOCTHIO,
3) Ha OCTPHIX 3AKPYTACHHAX ¢ MCHBINER NIOTHOCTHIO.
2. DNeXTPHYECKOE NOJNE BHYTPH 3apiXCHHOIO NPOBOAHMKA
1) orcyrcrsyer; 2) OMHOPOAHOE, 3) uexrpanbHoe.
3. DnexTpHYecKoe 1oe 3apikeHHOTO NPOBOIHAKA IPABKHALHO HI0OpaXeHO Ha PHCYHKE

4. Ecim Ha NPOBOAHMK BHECTH BREIIHAN 3apaj, TO
1) Ha ero nosepxHocTH BO Beex Toukax Ea # E;  2) Bo Beex ero roukax ¢ = const,
3) pasHOCTH MOTEHIMAIOB TOYEK HA €10 MOBEPXHOCTH ¥ BHYTPH He paBHa HY IO,
5. I'ie NpaBHIEHO HAPHCOBAHA TAYCCOBA NOBEPXHOCTD UIN ONPENC/ICHHT HAIPIKCHEOCTH
BO/DH3H IpoBOYHAKA?

) 3)

+ 0

L

+ o
/77

+0

6. Ilposomamk sapaxes. Yemy pasna pabora 00 HEPEMEINCHMIO 3apajia (o N0 BEEIMECH
HOPEPXHOCTH MPOBOJHMKA MEXKAY TOIKaMHA | B 27

1) A= qo(@:-92),
4
2) A=-qd@2- 91);
2 3) A=0.
7. [poBoAHEK, NOMEIEHNLIH BO BHENIHEE JNEKTPHIECKOE NOIE:
1) ycewresaer ero, 2) ocnabuxer ero, 3) yHEMTOXaCT ero.
8. MayapoBanHbie 3apsjinl
1) MOXHO CHUMATSH C NPOBOHHKA, 2) HeNb3N PA3ACNATH O BEIHIHEE,

3) HenB3d pa3fiensTsh no 3HAKY.
9. 3apgxeHHLI MPOBOAHMK HMMEeT HICKTPHYSCKYIO EMKOCTE, PABHYIO!
q. . A
D 0L 2) ~ 3) N
q q

¥ 1
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10. Ha xaxom pHCYHKE UPABHILHC HAPHCOBAHE SKBHIOTCHIHATLHEE THHHE “IEKTpHYC-
CKOIO Nofd XOHACHCATOPE, MERAY TLTACTHHAMH KOTODOTO NOMENEH NMPOBOIHEE B
BHE KPYTHOIO THCKa?

2)

1)
OO
'\&Eﬁ'{_&:‘_‘:_ﬂ A,

+

i T

......

11. EMocTs MpoROIHAKS 3ARMCHT

lyorerosapaga, 2) or cro noTemMana; 3) of GopMEl B paIMEPOR NPOBONHMKE.
12. Ha ~ M0

1) 1072 @ 2) 10°®, 1) 1070,
13. [l peMBCIEHME EMKOCTH IUIOCKOTO KOHJSHCATODA HeobXOAMMEl cacAyiommEe dop-

MV
A) C=4regeR; B) C:%; B) Ez—%; |y E=5T; J) Mp=Ed, E) gq=0-8

> r

1) AB I, 2) B, B, I E; 3) AB,LE
14. Kax wsvenuTes HANDEOKEHHOCTS NOMN MEXTY TUIBCTHEEMH IIOCKOTO KOHJCHCATOPE,

ECHH BO3AYX IAMCHHTSL JEOICKTPHKOM ¢ AMVICKTPHIECKOH IPOHHNAEMOCTEI £7

1) Ypemaurea B & pas.  2) YMEHBIIETCE B € pas.  3) OCTAHETCH HEIMEHMON
15. Kaxas napa xoHZEHCATOPOB MOMET COCTABHTE HYRHYIO eMEocTs 20 md?

1) 15815 dy, 2) 10110 nd, 3y 30 1 30 o,
16. Esxocts mapa onpenenserca no GopmMyne:
e=3: 2)C=tre,eR; 3}c=“-"d—“5.

17. Kongencatop sapaien ¥ OTKIDOYEH OT HCTOYHHKA Toka. Bubepure pemuHAN, KoTo-
Phi€ HMEHRIOTCH IPH PasIBIKCHHE IUACTHH TUIOCKOTO kOHACHCATOpa: A) PaIHOCTS:
NOTCHIEATOR, b) HANpAACHROCT: DONS B KoHAeHcATope, B) mnomocts snextpic-
cKoro apagss I7) sapas ma nuacTemax; JT) eMEocTs KoEAeHCATOpA.

1) AB L 1) A, B, B, 3) A, L
18, Obmas eMrOCT: DEPALIENLHO COCAMBEHHNX KOHICHCATOPOR BEMHCIRETCE Mo dop-
MY me:
1 1 1 1 1 1 1
NC=C, +C —_—= —t—t— ... e et S S
)  +Cy+Cy + E}C c.+c=+cl+ 3 C C,+C,+C3+
19. DNeKTPOEMKOCTS INIOCKOTO KOHEHCATOPE BHIHCINETCA o (hopMy e
£ d g,ed
) Cc=202. 2) C= : 3) C=—"r.
; d ) B8 } S



Tect 4. Indnextpuku

1. Monexyna Ha3hBaeTCH NOAIPHON, eciii
1) neHTPH NOJOAHTEILHEX H OTPHIATCILHENX 3aPA/A0B COBNAJAIOT,
2) neHTPH NONOXHTETLHLIX H OTPHIATEILHEX 3aPAI0B HE COBIIANAIOT,
3) AAMONEHE MOMCHT C€ pPaBeH HY.IO.
2. HenonspHas MONEKY;Ia BO BHEIIHEM N0%Ie
1) opueHTHpyeTCH, 2) ABWEeTCS MOCTYIATeTHHO,
3) npuobGperact AMNONLHLI MOMEHT 38 CHCT CMEIICHIA 3APAJIOB.
3. Ha xaxoM pHCYAKE NPaBMILHO BAPHCOBAHLI CHILL, ACHCTBYIONME Ha MOIKPHYIO MOTe-
KYJTy, HOMEIEHHYIO BO BHCIHEE YICKTPHICCKOE 1oTe?
1) 2) 3)
Eo B

4, Kaxas KapTHHA AMOONLHBIX MOMCHTOB HOAAPHHX MOIEKY] COOTBETCTBYET HEMOMAPH-
30BAHHOMY COCTOSMIIO AM3NexTpHKa?
1))

2)
A~ (58

5. Toasprsamus AHINCKTPHKA 3aKIO4EETCK B
1) cMemMEeHAR MOTIRKY 1, 2) NOABJIEHHH HH(Y IMPOBAHHOIO 3apsajia BHYTPH €ro,
3) NOABJICHHHE CBA3AHHOIO 3apija Ha MPOTHBONONOKHEX IPARIX JAHHICKTPHXA.

6. CymMMapHas HANPAKEHHOCTE MO B AKAIEKTPAKE ONpeje/deTcs 1o opuMy:e

1) E=E,-E 2) E=E, +E" 3) E=E'-E,.

S

141414

i

i | .
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7. Ha xaxoM pHCYHKE NPABWILHO HAPDHCOBAHA KADTHHA NOIAPH3AIMH AMIICKTPHKA, BHE-
CEHHOIO BO BHEIHCE M0JI¢ KOHACHCATOPA.

1) 2) 3)
Eo Eo Eo
- + - + + -
— — —
+ - -+ =

8. BexTop NOJNpH3ANKH 9HCICHHO PABCH:
1) AGDOILHOMY MOMEHTY MOJICKY/T, HAXOARMMXCH BO BCeM 00BEME IHINCKTPHKA,
2) CyMMAapHOMY AHIOIBHOMY MOMEHTY MOIEKYJ, BaXOAAUMXCA B cAMHHNE obnema
AHDIEKTPHKE,
3) cyMMapHOMY JMIIONLHOMY MOMCHTY MOAEKY]l, COCPEIOTOMEHHEIX Ha MOBEPXHOCTH
JAHINIEKTPHKA.
9. BexTophl NOMAPH3AIME H HANPSKCHHOCTH [ON BHYTPHR JHMICKTPHKA CBA34HH COOT-

HOMICHAEM L i = .
1) P =ye.E,; 2) =X, 3) P=ye,E
€
10. Kaxas 13 popMyJ1 OTpaXxaeT TeopeMy O MOTOKE BeKTOpa Nospuaum?
' PAQ ' B5ac_ 4
1) $P.dS=+q’; 2) §PdS =-q'; 3) $PdS =~
>£ ,dS=+q )s{ q >! -
11. BexTophi anexTpudeckof HEAYKIME 1D ® HANPRXCHBOCTH NONN E caasann coor-
HOIICHHEM
1) D=l 2) D=-a-e;E; 3) E=eeD.
12. l-lamannnepaugm;myxcpen
1) wmcno meand E ne maMensercs; 2) gucno aeaui D He MaMeHseTcs,

3) M Dre [peSIOMARIOTCS.
13. Ha xaxoM pHCYHKe NPaBEILHO OTPAKCHA KaPTHEA NOBCACHEN THHAA HANPOKCHHOCTH
Ha PAHMNe pasiesia JBYX J3IerTpHKoB?

1) 2)

3)
& £ R\\\
£2>8& €2-8 £ 3\ \

14. Y cerseTo21eKTpHKOB JIAYICKTPRYECKAR IIPOHHIIAEMOCTS PABHA
1) mymo; 2) 1-x% 3) (10°-10%.




15. JlmdnexTpAgecKas BOCTPHEMYHBOCTD AMOICKTPHKOB, COCTOANEX H3 NOJINPHKX MO-
nexyn:
1)He 3aBHCHT OT TeMIICPaTyphl 2) YMEHBINAETCH C POCTOM TEMIICPATYPLL,
3) yBeIMIHBACTCH C POCTOM TeMIICPaTypEL
16. Jlomen — 061acTh CCrHETOMIEXTPHKA,
1) B XOTOpOH NOABALIOTCA CRA3AHHLIC 3APAIBT,
2) B XOTOpPOH BOJHMKACT CIIOHTAHHAN 1IO/IH PH3AITAR,
3) MmOMLHEI MOMEHT KOTOPOH PaBEH HYIUO.
17. Ha xaxom rpad@xe NpaBH/bHO HAPHCOBAHA 3ABHCHMOCTD JHDIEKTPHAYECKOR  IIPOHH-
[IBEMOCTH & OT HANPSKEHHOCTH 110/ B CETHETOICKTPHKE.
1) 2) 3)

81‘ e“ &

a —
-

B - B E

18. KoapuumusroRt cruiol HasnmacTed
1) Be/MUMHA HANDSOKEHHOCTH MEKTPHICCKONO MOAS, KOTOPOE HOMHOCTHIO CHEMAET

OCTETOYHYIO NOJAPH3AIMAIO,
2) crna, ACHCTBYIOMAS Ha CETHETORNCKTPHK B JICKTPHECCKOM NOIE,
3) HeT BEPHOTO OTBETA.
19. Ierns rucTepesnca U CCIHETOMCKTPHKOB HMCET BHI
E L ) l) E v 2)

e Gl L G

20. K cerseroaexTpuKaM OTHOCHTCH
1) CTeKNO B OPICTEKIIO, TEKCTONHT, ; 2) dapdop, xeparuxa;
3) Terasar GapHs, CETHETOBAs COb.

3)

38



Tect 5. 9Hepm;1 QJICKTPOCTATUYCCKOI'O MOJIA

1. Pafota no nepeHocy 3apaja q; i3 GecKoHeYHOCTH B TOUKY A, PACMONOXCHEYIO HA Pac-
CTOSAMA T OT 34pAAA ¢z, paBHa

1) Axa=-01Pas
/@7&: 2) Aaa=tqPa;
a 3) Aen=0l Pa-P) .
a2 G-) T A

2. TloTeHIMANIEHAY SHEPTHL ABYX TOYETHRIX JAPIAOE q; ¥ gz , PACOONOMEHEEX Ha pac-
CTOAHMH T APYT OT APYTa, PABHA

k
B wn=k';h:|=; 2) W, zi;qi.; 3) W, =E—‘fl,
r :
3. DmeprHa KOHICHCATOPA ONPEACIAETCA N0 opayne
F
=T NwWad, w4
D W=t ) Weosi o

4. DHEprHa 3apEACcHHOIO IPOBOHEKA JABHCHT OT BEIHTHHE €ro 3apija, CcorlacHo rpa-

dpimicy
1} 2) 3
W W s W

-
L

q q q
5. Kag WaMeRNTCS SHEPrRE MIEKTPHYECKOTO NOJIR B KOHACHCATOpE, €C/H, BE OTKOYEN
ero OT WMCTOYHMKA HANPHEEHHN, YMeHLmmTh paccrogmme or dy ao d;7 (d; < da)
Kongencatop Bo3TyIHE.
1) yBemraHTCR, 2) YMeHBIIHTCR, 3) yeenraares H5a (d; - d, Vd; oponenTos.
6. HalfTH NOTCHIMATEAYIO YHCPTHI) CHCTEMB TPEX TOUedHNX 3apaaon. qf = ¢ = | akn,
g = -l HKn, a=p=10cM.

O PP & 1) —45 nlix;
2) +90 ujlx,

3 +0.45 gllx.

ﬂ:e



7. Bo CKONBKO PA3 HIMEHWTCA 3HEPrHA MIEKTPHYECKOro MONA, eCiH MONOEHHY ofbema
BOIAYIWHONO KOHACHCATOPA JANOAHKTE AHANEKTPHYECKOR cpenofl ¢ NPOHMUAEMOCTHIO £
{cM. pHCYHOK), OTKMIONHE OT HCTOMHHKA HANPOKEHHUAT

AW W =W

Hafrn el 1 -
{ BENHYHHY W, W, i ]}g 1 ;
e+l

‘ ‘ £
# 1 _:
} + }5...1

g-1

3) —,

]E+2

8. JHepruio Noad B KOHASHCATOPES MOAKHO paccuHTaTE No GopMyne
4

Eﬂ'EE.'\F:; 3}“,*'”_5!
2e €

2
uwf—'fiﬁ—-v; NW =

9. OfneMHaT MNOTHOCTE IHEPTHH — ITO IHEPrud, NPHXOAAWANCA
1)} Ha eAHHHLY NOBEPXHOCTH, 2) Ha eaMHMUY ofbema;  3) HA COMHMLY LTHHLL
10. OfbemHaR MIOTHOCTE JHEPIHH BEIMHCIRETCA N0 hopmyne

s
2 2 248"
11. OfneMHaR MAOTHOCTL IHEPrHH MOMA B BELIECTBE W IABHCHT OT MNEKTPHYECKOR HH-

aykumH D cornacho rpaduky
1) 2) )

wu wll. w

il D D
12. SHeprio, 3aKTIOYCHHYI0 BHYTPH JADOKEHHOTO Wapa paaHycoM R, HYKHO paccuHThi-
BaTH N0 GopMyne

1 W =i;
2C

2) W=w -;:Ri;

3) W=de'!-l’.
L
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Tect 6. [ToCTOSITHHBIA TOK

1. 3a BanpaBiCHAC TOKa IIPHHATO HANPABJICHEE JIBIOKCHHS
1) 2€eXTPOHOB B IPOBOIHHKE, 2) DONIOKHTEABHBIX 38PAJIOR,
3) oTpRIATENLHEIX HOHOB.
2. IInoTHOCTS TOXA PABHA 3apAy, NIPOMCAMIEMY Yepes
1) ceqenne NPOBOAHAKA 38 SAMHHITY BPEMEHH,
2) e/IHHEYHOE CeYeHHE IPOBOAHMKA;,
3) eMEHMYHOE CEYEHME ITPOBOAHMKA 38 C/HHALY BPEMEHR.
3. ITnoTHOCTS TOXa ONPEACAACTCH JAPAAAMH,
1) BaxoasIEMMCH BO BeeM 00BEME IIPOBO/IHAKA;
2) OTCTORTIAMHE OT CEYEHRN IPOBOJHAKA S HA PACCTOSHNS, 601 ke U-At;
3) maxopsmpMECE B o0BEME NPOBOAHMKA, OIPAHHYCHHOM MIOMAALIO CeycHMs S M
IPOJIONLHRM paccTosHEeM, pasasM U-At
3aech U — cxopocTh RAIPAB/ICHAONO JBIXCHNAN 3apS108B.
4. 3aBHCHMOCTD [UIOTHOCTH TOKA OT CKOPOCTH HAIPABICHHONO JBHKEHHN 3apRJI0B HMeeT

BAL
) 2) 3)

J'T it J'T

<U> <U> | <U>
5. 3axor Oma it HEOIROPOHOTO YRACTKA MenH BHpaxkaeTcs Gopmynoft:
1) J=AQ/R; 2) J=(Ap £ U)R, NI=(Mpxe)(R+r1)

6. B xaxom cirysae 3axon Oma e yqactxa | — 2 3amucas npapiisHo?
Er D) IR+D)=Q1=@2~¢
¢ ——pA}—o 2) Qi-@r=IR+1)+e;
R 3) = KR +1)~ (P~ P
P>



7. Kaxoe M3’ yKasaHHEX CONPOTHBICHMHA HENb3A NOTYIHTh, KOMOHHHDYR TPH COITPOTHB-
nerma 1o 50 Om xaxjoe?
1) 33,3 Owm; 2) 100 On;, 3)75 Om.
8. DJIC BcToYHEKA TOKA
1) paBua paGoTe CTOPOHHMX CHII IO NEPEMCMEHMIO CAMHHYMHONO 3apsja No y1acTky
INEKTPHYCCKOH eI,
2)papHa UHPKY/ISIMH BCKTOpa HANPAXCHHOCTH NONA CTOPOHHHX CHI 0O YJacTxy
VICKTPHIECKOH LeIH,
3) o6a onpeencHAs MPaBHILHEL
9. Y3 OfMBEAKOBRIX MCTOYHMKOB caenana Garapes. Yemy papna oOmas DJIC Garapen u
ee ofImee BHyTPeHHEE COIPOTHRICHHE, €C/ COOTBETCTBYIONMHE BEAHYHHE A OJHOIO
ACTOYHMKA paBHK €= 5 B; r=2 Om.

——iHH’——— 1)15B, 3 Ox;

2)15B, 60uM;

—H [ 308, 30

10. 3aBHCHMOCTS CONPOTHBIIEHHS METR/UIOB OT TEMIEPaTyPhl BRpaxacTcs GopMyof:
1) R=Ro(l ~at); 2) R=Ro(1 +at), 3) R=Rof(1+at).
1 1. SiB;icHRE CBEPXTIPOBOAHMOCTH 3aK/IOYAETCH
1)B YMCHBIDEHHH CONPOTHBACHAA METALIOB 10 HyJid NPH CTPCMJICHEN TEMIICPATY PR
TxO0K(T—0),
2)B TOM, YTO CONPOTHBICHME METANIOB paBRO Hy:mo npi Temneparype T = Tk, rite
Tx ~ XpATHYCCKAR TEMUCPATYPA,
3)B Ccxa9K00GPEIROM YMEHBINEHHH CONMPOTHBJICHRA METAIOB A0 HYIR B OOnacTH

HE3KHX TEMIICPATYP.
12. 3akon OMa /I 3aMXHEYTOR NenH 3alHCaH B BHPaXCHER
1) J=UIR, 2) U=JR+1), 3) J=gfR+1).

13. Tlpi xakoM YCIOBHE MOIEOCTS, BRUIC/ISEMAS B NETH (HA BHEIIHEM CONPOTHBICHHN),
JlocTraer BaRboIbInero 3Haveuns 7
1) R=2r, 2)R=r, 3) R=12.
14. KIJ{ 7 HCTOYHHXA TOKA 3&BMCHT OT BHENIHErO CONPOTHBICHHK R, Kax MOKa3aHO
HA PHCYHKE.
1) 2)

r R
15. Ecm Tennoso#t npuGop (2NEXTPOILTHTKY, YTIOI, 3JICKTPOHAIPCBATENb) BKIOYHTL B

po3eTKY, TO paboTy TOKA MOXHO PACCHHTATS 10 Qopayne
1) A=JFRy; 2) A=(UR,; 3) A=JUt
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16. Tox, npoTexkaromHl Mo NPOBOIHAKY, paBHoMepHo HapacTaer ot 0 o [, 3a Bpems L
Kaxoe koaHSecTBO TEIUIa BLIeTHTCE 38 370 BpemMa’?
I} Q=IRt; 2) Q=13Rt'/3; 3) Q=05T;Rt

17. Kakoe i3 opHBeAcHELIX BHpOxeHEN He cooTRETCTRYeT ARdpepemmantnof dop-
se saxona [Ixoyna —Jlenma?

) Q,=o-E% 2) Q, =(I/p)E? 3 Q,=0E
18. Crombxo mpasui Knpxroda cymecTeyer?
1) ogso; 2) npa, 3) pi.

19. Haftrs Toxn B sajiamiof cxeme Ry =3O0M; R,= Ry =100m; £, = 10 B g; =6, =5B.
lj JI:']; h:u-ﬁﬁ: ]!'—“—ﬂ,ﬁ AL
D=0, h=1A h==1A;

3) h=0, 2=035A, 2=05A.

Dh+h=h-Js+l

Dh+h-=-Ja+]s=0,

Js Ja Nhi+h+h =l+ls

Tecr 7. Knaccnuyeckasi 3/1eKTPOHHAs TeOPHUs MPOBOAUMOCTH

1. B kaxux onprrax GEU10 ZOKAZAB0, UTO HOCHTEIAME TOKA B METANAX SBINOTCH HMEHHO
WIEKTPOHH, TAK KAK GUT FMepen WX yaeIsanH sapan?
1) omur Puxke; 2yomurr Coapra B Tomvena;
3) o MangeasmrraMa W [Tananexkci.
2. CKOpOCTL TEIIOBOTO XA0THYECKOTO IBHKEHIA JEKTPOHOB B META/LTE NPH TEMIEPATY-
pe 300 K nmpavepao papna
1) - 10° mic; 2) = 10* wic; 3) -10% m/e.



3. CKOpOCTS HANPARICHHOrO ABMKCHKS ICKTPOHOB NPH IUIOTHOCTH TOKR j = 107 A
DPHUMEPHO ONCHHBACTCA KAK
1) HECKOMHKO MEILIEMETPOB B CEXYHAY, 2) HECKOJILKO METPOB B CEKYHAY,
3)HECKOIBLKO KHIOMETPOB B CEKYHITY.
4, DNexTPOHHKH a3 B METALIAX MOKHO CIHTATh HICAIbHBIM
1) Beeraa; 2) upu oORMHEIX TeMueparypax, 3) PH O9€Hb BRICOKHX TeMueparypax.
5. CpeaHss CKOPOCTS HANPABJICHHOrO JBMACHHA BEMHEC/SETCR O GopMye

1) U= Umaxt0)y2; 2) <U> = (Umint Umaxy2, 3) <U> = Umax.
6. CxopocTh BANPABACHHOI'0 ABMEXCHES 3aPAI0B 3ABHCHT OT BpEMCHH COIacHo rpaduxy
1) 3)
U 4 U U
Uo ' Uo Uo -
: '
e — -
T t T t
7. TIpOBOAMMOCTS © IPOBOJHNKA BRUHCIACTCS 10 Gopmy e :
1) o= pfel/(2mv), 2) o =ne*N(2mv), 3) o =neA?/(2mv).
8. DICKTPOHE MEKY YIIAMH KPACTALIHICCKOR PEMeTKH IBHKYTCH
1) ycKkOpeHHO, 2) 3aMejUICHHO, 3) paBEOMEDHO.

9. Tlo 3axony Oma

1) IIOTHOCTE TOK& IPONOPIHORA/IbHA HANPAKCHHOCTH I0/R B IIPOBOIHHKE,

2) BAINPSXEHHAOCTS M08 NPONOPIHOHATLHA IVIOTHOCTH TOKA B IIPOBO/IHAKE,

3) IIOTHOCTH TOKA IPONIOPIHORANLHA KBAXPATY HAIPKCHHOCTH UOJIA B POBOTHHEKE.
10. 3axon Oma B AadPepeHIrATLHOR GOPME 3AIHCABACTCR Kak

1)J=UR, 2) 1 = U/R+1), 3H)I=cE.
11. IInoTHOCTS TEIUIOBOH MONTHOCTH ONPEAEISETCS KaK
1) o= Q/(St), 2) o =QAV+), a=Q/V.

12. Tlonsax TenmoBas SHEPIrHSA, NEPEAAHHAS BCEME IEKTPOHAMH CHHHNE o0bemMa Ipo-
BO/IHEKA, ONpeAeseTcs (Z — YHCI0 YAApOB 3EKTPOHA O KPACTALIHMCCKYIO PEMeTKY,
N — KOHIICHTPAIHEL ICKTPOHOB) KA
1) Q= AEszn, 2) Q=AExZn; 3) Q= AExzn’
13. IInoTHOCTS TerI0BOM MOIHOCTH 3aBHCHT OT HANPKECHHOCTH MCKTPHYECKOrO Ho/m
B IPOBOJHHKE, KAK mxmnompmym
1)

E

14. rbmammmmnuomnnmmmnncummmn
1) IOx/c, A; 2) Brle, A?, 3) Bri?, A,
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Tect 8. MaruutHoe nosie. OCHOBHBIE TEOPEMBI

. Ykasars daxTopu, OT KOTOPEX HE 3EBECHT MOMEHT DEMEH C TOKOM:
1) cHna Toka B paMKe,
2) AHAY KD MATHATHOINO MOAS, B KOTOPOM HAXOJHTCS PAMKA C TOKOM:
3} IOMWALE KOHTY DA PAMKH ¢ TOKOM.

2. MarHHTHLIE MOMEHT PAMKH C TOKOM BEYHCISETCH 110 :]:-npuyrm

1)ISi; 2) BxPB,; 3 1's.
3. EndHHNA BRJMepenid MAIHETHOTO MOMEHTE PAMKR ¢ TOKOM:
1) A 2) A-m; 3H A-w'.

4. Ha r:a:mpaf:}-me NPABHILHO YKA3aHO HANPaBNeHRAE MATHHTHONO MOMEHTE DAMKH ¢
TOEOM

1) 2) 3)
I I 1
e p e P e

5. B cocTosHuH YeTORTHROM PARHOBECHT MAIMHTHEIE CHITRY
1) CEmMAaKOT paMKY ¢ TOKOM, ljmmpamcm
2} CTpEMATCA PAMKY C TOKOM JBHIATE DOCTYIETE THO.
6. Bpamaiomi MosenT, AeficTRYIONHA Ba PEMKY C TOKOM, OTPEIEINETeS 0 BOpMYie:

1) M,, =P,_Bsinct; 2) M,, =ISBeosa; 3) M =P_xB-sina.
7. HBaysims MArHEHTHOTO DO OOpEAeINeTCH KaK: :
M,, . il M2"
I:ﬁ B"_]-S_i.' .2} HI-F.—-". J}Bi“‘-:l[s—.
8. Haayxss MarERTHOIO MO MIMepseTCd |
I)BTecnax (Ta) 2) B avmepax Ha MeTp (Afd); 3) npebepax (B6 ).

9. B DocTosHHOM MArHATHOM [ONE 338BHCEMOCTh HEAYKIHHE OT BPeMCHH 3a4eTcd Ipa-

L — hAF =




10. MarsurHas MPOHKNAEMOCTE
1) noxasuBaeT, BO CKOMBKO pa3 HHYKIRS MATHHTHOTO Iont B paxyyme Gompine,

qeM B Cpese;

Me,
3) panna 4z - 107 H/A.
11. MHAYKIAS B HAUPSOKCHHOCTD B BAKYYME CBA3AHMN COOTHOMICHHEM

1) B=uH; 2) H=uB; 3)B=-—.

12. Ha xaxoM pECYHKC NPaBRIBHO HAPHCOBAHB! CHIOBBIC JTHHHH [IPAMOTO JUBFHHOTO TO-
xa?

1) s 2) 3)
=y

13. [ToToX BEKTOpa MArHHTHOMN MEYKIM B OJTHOPOAHOM 1I0]1€:

1) ¢ = BScosat; 2) pases Hy IO, 3) ¢ = BSsina.
14. TTOTOK BEXTOPE MArHHTHOMN HETYKIpHH gepes 3aMKHYTYIO [OBEPXHOCTD paseH:

1) mymo, 2) CyMMe TOKOB OXBATRIBACMEIX MOBEPXHOCTBLIO,

3) cymMe 3apAjIoB, OXBATHBACMEIX 3aMKHYTOH TOBEPXHOCTHIO.

15. Teopema o MOTOKE MArHHTHON HHAYKIMH 3AIHCHBACTCH KiK.

1) §{BdS=0; 2) §BdS=0; 3) §BdS=31,-

1 .

16. B xaxoM ciydae IMpKYISipal BEKTOpa MACHUTHON HHIYKIJHE NO KOHTYPY L Hau-
Gompmas? Bee TOKH O/IHHAKOBHIC.

1) 2) 3)
L L L

17. Teopema O IEPKY AKIHRA MATHITTHON METY KIH 3aIHCHBACTCH KaK
1) §Bdi=p315 ° 2) §BdI=31; 3) §Bdl =0.
] i 1

18, {MpKy s BEKTOpa MATHETHOR MIIYKIEH IO 3AMKHYTOMY KOHTYPY OT/IHIHA OT
HY /%, OATOMY':
1) Cibl MATHRTHOTO TO/E KOHCCPBATHBHAR, 3 MArHETHOE 110/1¢ HOTCHIMANLHO,

19. CrII0BHE NHHEHA MArHRTHOTO 104 JAMKHYTH, [IOTOMY
1) MArBHTHOC ITOJIE — BHXPEBOE, 2 MArHATHOE 1I0Jie = [OTCHITHALHOL,
3) paGoTa CHII MATHNTHOTO NOJIA 110 3aMKHYTOH TPRCKTOPHH PaBHA HYIIO.
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Tect 9. Buael MarHuTHBIX TOJIEH

. MHAYKIMA MAIHMTHOTO 1028 JBIOKYIIETOCH 3apaja onpeaensercs Gopmynoft
1)B = ed¥ oo, 2) B= VISR, 3) . waalV x7)
4xr 4r 4xr’
. BexTop MArHMTHON HEIYKIIHH DOAX ABHKYINENOCH 3apa/ia JICKHT B IUIOCKOCTH
1) nepnenaHKy ISpHOM pajgHycCy-BEKTOpY T ; 2) neprneRHKYIMpHOR CKOPOCTH v;
3) mapaueabHOM paaHyCy-BEKTOPY T.
. Marasmuas MEAYKII NOJIS JIBHKYIIErocsS 3apsdja 3aBHCHT OT PAcCTOSHMA T 0 pac-
CMaTpHBacMOM TOYKH, KAK NI0KA3aHO HA PHCYHKE

1) 2) 3)
B B B
|\ I\ |>
r r r

3axon Bro-Casapa-Jlamuiaca samuchsacres B BHjC

l)ﬁ:%(ldf‘x_i’)‘, z)§=%g%"?); 3)B=

dixr

. Bexrop dB or anemenra Toxa ldimoGpuennpannmompmym

1§ 2) 3)
dB dB
Id1 Idl Idl
dB

. YeMy paBHA MArHHTHAS HEAYKIAA DO/AS OECKOHETHO JUTHHHOIO NPOBOABHEA ¢ TOKOM

5 A Ha paccToSBEH 8 cM oT Hero?
11,2510 T, 2)1,25-10° T, 3)0,125 Ta
. HanpstxeHHOCTS MAIHHTHONO HONH B IEHTPE MECTHYIOMBHAKA CO CTOPOHOH 1 oM & To-
xoM | A pasna

1)=60 Ahg; 2)=100 Ahx, 3)=30 A/m.



8. Bextopi dB,0T Beex 21eMEHTOB ToXa B yKasanHoH Togke C pacrio/lokeHH, Xax noxa-

33HO Ha PHCYHXE
1) 2) 3)

9. Ha KaKoM PHCYHKE NPABHILHO PACTIOTOKCHA BEXTOPH MArHKTHOH WITYKIWH f3, "
5, ot mByx Toxos I) 1 127

1) 2) 3)
Iy (x man) I | (orma)
[ on_ & L. Db g {_en
I ®E, I
B, (o7 Hac) B,
10. MHAYKIHE MATHATHOTO N0/ OT TOKa KORCHHOM JUIMHL BHYHCANETCH 10 dopmyne
I I 1
1)B=2£:;; 2)B=~;‘;(oosa,-cosa,); 3)B=::f:;(cosa,-eosa,).

11. B kakoM C/Tyqae MArHHTHAS MHIYKIMA TIOJIA, CO3JAHHOIO B TO4ke A maubonpmas?
Tox# B BHTKAX OJIHHAKOBKIC [10 BETHTHHC.

1) . 2) ‘ 3).

12. Yxasams, OT KAKHX BEHYHH 34BHCHT HAUPAKCHHOCTh MArHATHOIO NOJIA HA OCH Kpy-
rOBOI'O BHTKA.
DR, 1L o, 2)R,La; 3ar] po
13. Bo CKO/MEKO Pa3 M3MCHHTCA HANPSAKCHHOCTH MATHHTHOIO NOJIA B NEHTPE KPYroBoro
TOKA, eC/TH PAARYC BHTKA YMCHLIIATS B 2 pasa, & Ciiy TOKa YBEIHIHTH B 4 pa3za?
1) ysesmauTes B 8 pas; 2) ymersIHTCR B 8 pas, 3) He HIMEHHTCS.
14. B neHTpe BATKA C TOKOM BEKTOP MAIHHTHON MHIYKIHH HANPAB/ICH, KAK N0Xa3aHO Ha

pHCYHKE
1) 2) 3)
B B B
® @ O]
T
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15. HampsXeHHOCTH MATHETHOTO NO/MK B HEHTPE XPYrOBOIO TOKA 3aBHCHT OT CHIIN ToXa |
A OT pagmyca BHTKa R COracuo pucynxam
1) 2) 3)
HAP H«l Hu

\ +
R R R
16. HanpaXeHHOCTb MAPHATHOTO NOJS HA OCH KPYTOBOTO TOKA BHMHC/IZETCS 1O dopmyne
T . 2)Ba R HBa— R
2(R’+a2 2R’+a’)m ’ 2;{}22-5-32)’/z
17. KONTYD HMHTCIPHPOBAHHR NPH BLINHC/ICHHH HIIYKIHH MAFHHTHOIO MO B CONCHOMIE
puIGHpaeTcs B BRJE
1) oxpyxnocTy, 2) xBaapara, 3) NPAMOYTObHHKA.

18. Ecint CONCHOMA CAe1aTh ¢ CEPACHHHKOM H3 PEPPOMATHETHOIO MATEPHANA ¢ MAIHHT-
HOM IPOHHIEMOCTBIO |, TO BEAHIHEA MarHHTHOR HEAYKIMH BHYTPH HETO
1) yBenswres B p pas; 2) YMEHLIUHTCA B |t pas, 3) He HIMEeHHTCA.
19. B xaxoit TOYKXe MArHHTHOIO [0/, CO3JAHHOIO TOPOHAOM, MATHMTHAS HHAYKIHA OT-
M9 HA OT Byna?
1A,

%R C 2)B;

3)C.
20. HeMy paBHA IHPKY/IRIMES BEXTOPA MAIHHTHON HEYKIHE Sepes KOHTYD HHTerpHAPOBa-

HHAR, npoxoasnmi gepes Touxy C (eM. pucyHok m.19)?
DB-di =p,(~IN~IN); 2) §{B-di =0; 3) §B-dl =p,(+IN +IN).
I 1 1

Tect 10. Cuna Ammepa. Cuna Jlopenna.PaboTa MarHuTHBIX CHIT

. Crna AMniepa onpexensercs 1o hopmyse: :

D) F, = BSsina; 2) F, =IBLsmna, 3) F, =1Ip,Hlcosa,
2. Cita AMTIEpa 110 HAUPABIERTIO OupeNeReTes:

I) mpassuiom npasoft pyki, 2) upasiiom Gypasauka,

3) MPABHIOM BEXTOPHOIO IPOH3BEACHHR BEKTOPOB (IIPABIIOM MPABOTO BHHTA),



3. Yepes neHTp NpoRONOYHON pAMEN DepOCHIHKY/INPHO ef MNOCKOCTH NPOXogHT NpAModH
BeckoHeyHO LIHEREE MposofHEK ¢ TokoM [;. Yo npomsoiixer ¢ pamoit, ecnu no uef
NpOIYCTHTS TOK [37

- 1) pamka GyJeT CRHMATLCH,
I: 2) pamxa GyAeT pACTATHBATLCH;,
1 @ 3 3) paMEa OCTAHETCH B IONOKEHHH PARFOBECHS.
Iy
&

4. B xaxoM cryqae piadMolefioTREe MPOBOJHAKOB ¢ TOKAME MOMKCT BROEBATEL HX OTTAIKH-
‘pap@e? KouTypH pacnonomeHs B oo MIOCKOCTH.

1) 2) 3)
0 1L Qo
I'| I: ]_| II

5.1 A (aMnep) — CHIIA TAKOIO NOCTORHHOTO TOKa, KOTOPLIA, Npoxoad mo JByM Oeckoned-
HO JATHAHED (POBOJHHEKAM, PACTIONOXEHHEM B BAKYYME Hi PACCTONHHH | M, BhOKBa-
eT CHAy p3auMojieficTens Ha | M DpOBOIHHEKA, PARHYIS

1)2x-107"H; 2) 1H; 3) 2 107H.

6. 3axon pxapMofeficTBRE NapaLTelsHEX TOKOB JANHCHBACTCH TAK:
—“—1[1!' :u—-——-——-[l]:!‘ F-I'_lt_!.
D= o DF ="t * e

7. Cnna Jlopenua — ciima, feficTeylomas
1) Ba sneMenT TOKA B MATHHTHOM [TOJE,
2) Ba FRIOKYTTEACA 3ApA B ATEKTPHGECKOM T0Ie,
3) Ba gpEKyTrEics 1apan B MATHHTHOM MOJE.
8. B xaxom H3 PACCMOTPEHNEIX CTy4acB CHNA, NelcTRYIOWAS HA 3APOKEHHYIO YacTHILY,
OTIHIHA OT HYnaT?
1) YacTEna meTHT NApaLIefkio MpEMOTHReRHOMY NPOBOHAKY ¢ TOKOM.
2) HacTara BaeTaeT B UTHHHNE CONeHOR ¢ TOKOM NAPaNIeTLHO OCH CONeHORA.
3) Yacrama NETHT BAOE OCH KOMLIA & TOKOM.
9. DNeKTpOH NETHT HNAPALIENLHC UpaMoMy OpoBofHHKy. Cuna JlopeHns coBnajaeT mo

HATIPARACHHIO ¢ BEKTOPOM:
v
1) B;
A 2)C;
I eC 3 AL
B

10. Snexrpon ( q=16-10" Kn, m=9,1-10™ xr) saetaer nog yrmom 90° x canosrM
JHERAM MATHETHOrO Doms. Yemy peapsa cawia Jlopenna, ecm B = 0,1 Ta, cxopocts
apmxenny 10° M/c? '

1) 1,75-107" H; 2)1,6-10™ H; 3) 91-10°H.
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11. Ha XaxoM pHCYHKe UPABAIIBHO HAPACOBAHK TPR BEXTOpa: ckopocTy V, Hutykinm B
u et Jlopenma F?

n 2) 3)
B F B
v B v
' F
F

12. J{pe 3apAikeHHNC YaCTHIN ¢ OAMHAKOBOM CKOPOCTHI) OTKJIOHAIOTCH MAIHHTHEIM MO~
JieM M JICTRT 110 OKPYXKROCTIM pasHoro pamryca. Kakoe H3 NpABEICHHNX YTBEpKAC-
Uit HeBepHO?

9 x x 1) YacTHIp ¢ 3apA/10M OJIHOTO 3HAKA,

B 2) YacTHITH HMEIOT OAMHAKOBLIN yACTBHLIT
R\ R, 3apsan;,

x e x 3) llepronl BpamEeHHs YacTHIL PasIH9 HhL

x x v x

13. DaeKkTpoH BreTaeT B OAHOPOAHOE MArHuTHOE TMone ¢ HEaAyxumeir 10°Ta co ckopo-
c1Bi0 5-10° M/c nepoeHAMKYARpHO cHoBLEM HHEAM. Kakos pajuyc okpyxHOCTH?
1) =025 »; 2) =025 em; 3) 0,25 m.
14. KakoBa TPackTOpHR 3apaXeHAOHN YacTHIN, BicTalomeH co ckopocThio V B oHOpoA-
HOC MAIHHTHOE 110/1€ NApajUIC/IbHO CHAOBEM THHAIM?
1) Ipsavas nusms. 2) BEHTOBaR JTHHAK ¢ NEPEMEHHEIM PATHYCOM.
3) Banropan MHHMR ¢ NOCTORHHBIM PaTHYCOM M IIATOM,
15. Tllar BHETOBOM JIMEMK MOXHO HalTH 10 dopMye:

Hh=Vt,; 2) h=V,T; 3) h=V,T.
16. PaGoTa no nepemenmenmo NPOBOAHMKA ¢ TOKOM B MATHATHOM [10/1e PABHA:
1) A=q-AD; 2) A=I,®; HNA=1D.

17.B xaxoM Hanpasienmy OyAeT JABETaThes NPOBOJHHK C TOXOM B MAIHMTHOM none?
Kaxoea pabora B 7ToM cryqac?

x x @®B 1) Biieso, A>0.

‘ 2) Bupaso; A>0.
x x X 3) Ioa yrioM o K maxmasv B; A<O.
x x x

18 Yemy pasma paGora CHI MAHATHOIO HOMR IIPH NOBOPOTE KBAJAPATHOR pAMKM CO
cToporo# a Ha 90 ?

1 Ag“"l"?!lnb'"; 2 A=u.l,ahb+a
2x a 2x a
3) A:@.m.b.{’_a..

2x




Tect 11. SIBneHUE 3MEKTPOMArHUTHON MHIYKIIUU

| B3 xaTymky, 3aMKHYTYIO HA FaJThBAHOMETP, OJHH pa3 OLICTPO, & APYroft pas MEUICHHO
BT aoT MarmET. Kakolf 3apaa nporeger gepes rampanoMerp?

1) B nepsuift pas Goxsme;, 2) Bo sropo#t pa3s Gonbme, © 3)OAMHAKOBRIR,
2. DNeXTPOMArHHTHAS HHAYKITHA ~ 5TO SBNCHHE BOIHHKHOBEHHS MHIYKIIOHHOTO TOKA B
IPOBOASIIEM KOHTYpE

1) Upy yBe/IICHMH MArHHTHOIO NIOTOXKA Yepes IUI0Ialh KOHTYpa,

2) NpH YMCHBICHHH MarHATHOTO M0TOKA Yepe3 IUIOMAAL KOHTYPa,;

3) npu :noGOM HIMCHEHNH MAMHHTHOTO MOTOKA, CHCILICHHOI'O ¢ 3THM KOHTYPOM.
3. 3axon Dapajes ONMECHBAETCS HOPMYIOH:

dl D
D&=L = 2)&=-%t—-. 3)€=B-£-V.

4. MarsuTeNl NOTOK, UPOHH3LBAIONMIN KOHTYP, HIMEHSECTCA CO BPEMCHCEM NHHCHHO
(em. pucyrox). Kakoit w3 rpaduxon cootserciByer 3axony uiMerenus DJIC, nasoan-
Moft B xOHTYpe?

D

ad
1
1) &f 2) 3) &
{
>
i t

5. loaBneRne HEAYKIHOHHOIO TOKA B HE3AMKHYTOM NPOBOIHAKE BRI3LBACT
Demna AMnepa, 2) CHIR NIEPEMEHHONO JeKTpHYeckoro nons;  3) cuna Jloperna.
6. Yemy paBHa g; B NPOBOJHMKE JUIMHON 5 M , JIRIDKYIIEMCH CO CKOPOCTHIO 5 M/C B Mar-
HATHOM OJHOPOANOM NoNe ¢ HRAYXIme# 5SMTa ?

1) 300 MB; 2) 125 MB; 3) 1250 MB.
7. 3JIC MEAYKIHEA BO BPANAKIEMCS TPOBOIHAKE BHpaXaeTcs GopMynoi:
1)&=BIV, 2)e,=m’lB; IHg= olB/2.
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8. Mepesenmas DJIC rpadEwecis molpaxkena Ha PHCYHKE:
1) 2) 3)

9. [Tporonousce KONMBLO pagRycoM R BpamacTed B OTHOPOANOM MATHHTHOM NONE BOKDYT
Henoapmxao ooy OO, OT xaxore B3 NepevscieHHEK (aKTOpoR He 3MBHCHT MIHO-
pernoe anagenne DJIC, poanmxaomest B koasie?

I B

¥

) 1) Or MarsaTHOR HETYKIHH OMNR.
i "B 2) OT COUpOTHEIEHAS KOMLIA.

: o 3) Or yraopoll cxopocTH KOMLIA.

| -+

1o

10. MarsATHEIE MOTOK B 3AMKHYTOM KOHTYPE, COCTOAMEM |3 N BHTKOB, 3aBHCHT OT Bpe-
MeHH no saxory (D=NBS cos ot Kax 3/[C MHIYKIHE 3ARECHT OT BPeMeHHT
1) 5= NBSw sin at; 2) &;= NBSo’ sin ot; 3) &= NBS@ cos ot
11. OF xaxmx 13 DepedACIeHHEX (aKTOPOR He ZaRRCHT HEAYETHEHOCTE JUIHHHOTO COJe-
momga’t
1} oT rycroThi HAMOTER BHTKOB, 2) OT JIHEL | CEYCHEN CONEHOR/IA,
3) oT CHUIN TOKE B CONCHOME.
12. HagyxmpHOCTS CONCHORAA 10 7 I'm, a cana Toxa 5 A Yemy papeH MarmETHEI Do-
TOK?
1) 5 uBG, 2) 5 uxB6; 3) 25 uB6.
13. Crna Toxa caMOBHIYKIEH ONpeicIReTCH Mo dopay ne:
L dl L d® ~ Ld
D la=-o5g D la=-==r, Hla=—mar
14. B xaxoft nens DTOABETCE TOK CaMOBHTY KIgHHT
1 2) 3)

Ry X ¥ e e WIS L

Rz




15. Ha prcyRKe npHBe/ieHa 3aBHCHMOCTD CHIH TOKS OT BPEMCHH B eI, HEAYKTHEHOCTS

xoropo#t nocrosmsas. [lo xaxomy 14
saxony maMenserca IDJIC camonn-
JAVKIMHE, BOSHAKAIOIMAS B Heny? :
-
1 1
A A >
t tz 5 t
1) €sp 2) &1 3) &1

)

el

1 b tot G M tat

16. Ilpy pasMEKAHHH UCIH CHIIR TOKA O BPEMCHEM YMEHBINACTCH 110 3aKOHY:

Ay X Ly
Di=Ie™; 2) l=l,(l—e'~ ]; 3>1=l,(1-e x )
17. Ilpa BXmOSeHHH NENA TOK B Hell BapacTaeT coraacHo rpaduxy:
1 3)
I N
o} == ~=2 L

t

18. Caa ToXa NpH 3aMKIKAHMA [CIH, CoAcpXame! pasHhe HHAYKTHBHOCTH L, maMenser-

s, Kax NoXa3aHo Ha pucynxe. Kaxoe cooTHomense clrpapeuso?

i P DL, <Lz
k 2) Li>Ly
3) Lx‘la.

>
t

19. KoodpmmmenT Bamvuoll REUTYXITHH ABYX KOHTYPOB 3aBHCHT OT YI/la MEXJY IUIOCKO-

CTXMHA KOHTYPOB Xax
1) ~sina; - 2)~tg a, 3)~cosa.
20. Tox ®yxo - 310

1) TOX MPOBOMOCTH, 2) HEJyKIHOHHLIH TOK; 3) TOX B BaKyyMe.

! ) ~
b o ) : !
1 ' ) ; '
3 U 1 < - | o
! t
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PA3JEJI 3. BotHOBasi M KBaHTOBas pu3nKa
1.1. IIpu pactipocTpaHEHHH CBETA B BAKYYME B BHJI€ 3JICKTPOMArHuTHOM BOJIHBI CYUTAETCA, YTO
B IIPOCTPAHCTBE PACIPOCTPAHIIOTCS
1) monvko Konebanusi HANPANCEHHOCMU INEKMPULECKO20 NOJIA
2) moavko Konebanus UHOYKYUU MASHUMHO20 N0
3) Konebanusi HaNPANCEHHOCMU INEKMPULECKO20 NOJISL U UHOYKYUU MACHUMHO20 NOJISL
4) konebanus He8UOUMOT cpedbl — d¢hupa.
1.2. CBeTOBBIE BOJIHBI KOTEPEHTHBI, €CIIA Y HUX
1) cosnaoarom amniumyovl
2) cosnadarom yacmomul
3) nocmosmen cosue ¢as
4) cosnaoarom yacmomwl u NOCMOSIHEH CO8US Pa3
1.3. IIpu BeIIyBaHUH MBUTBHOTO ITy3BIPS TIPYU HEKOTOPOU TOJIIIMHE IJICHKH OH MIPHOOpETaeT
panyxHyr okpacky. Kakoe ¢pusnveckoe sBICHHE JIGKUT B OCHOBE 3TOT0 HAOJIOACHUS:
1) unmepghepenyus
2) oucnepcus
3) ougppakyus
4) nonapuzayus?
1.4. BonHbl KOrepeHTHBI, €Clin
1) umerom oounaxoyro uacmomy
2) pazHocms hasz ux KoreOaHuil USMEHAENC sl 60 6PEMEHU
3) umerom noCmosiHHYIO 80 8peMenU pa3sHOCmb a3 KoreOaHuil

4) umerom Kpamuyr yacmomy

1.5. BpemeHHast KOT€peHTHOCTD

1) onpedensiemcs paduycom KoeepeHmHocmu

2) césa3aHa co cmenenbo MOHOXPOMAMUYHOCMU 80JIHbL
3) ces3ana ¢ ONUHOI BOIHbL C8ema

4) 3asucum om 21068020 pasmepa UCMOYHUKA céema

1.6. IIpocTpaHcTBEHHASI KOTEPEHTHOCTH
1) onpeodensemcs paouycom KozepeHmHocmu

2) ceazana co cmenenbio MOHOXPOMAMUYHOCTU 80JIHbI
3) ces3ana ¢ ONUHOI BOIHbL C8ema
4) 3a6ucum om yeno8o2eo pazmepa UCMOYHUKA ceema

1.7. BOJ'IHBI, HCITYCKAaCMbIC CCTCCTBCHHBIMH NCTOYHUKAMH, HCKOT'CPCHTHLI ITIOTOMY YTO
]) Pasiudaroncs 4acmonibl KO]Z€6CIHML7, ucnyckaemvlix uCmo4YHuKom

2) paznocms a3z HenpepvlBHO MeHAemcs 80 8PeMeHU

3) Hanpaeilenus KoJlebaHuil 6EKMOPO6 HANPANCEHHOCMU ITIEKMPUHECKO2O0 U MACHUMHO2O0 nonetu
HENPEPLIBHO MEHAIOMCA

4) paznocmo ¢haz konebanuii ocmaemcsi NOCMOAHHOU 80 8peMeHU

1.8. KorepeHTHbIE BOJIHBI MOYKHO MOJYYUTh C OMOIIBIO
1) ompasicenus gonHvl

2) npenomnenus 0Hbl

3) pazoeneHus 8oaHbI ¢ NOMOWBIO 08YX wjeell

4) noenowenust 801HbI

1.9. Kak cooTHOCSTCSI MEXAYy COO0H PaCCTOSHUS MEKIY MaKCUMyMaMH (AX) 1 MUHUMYMaMH
(AX") mpu uHTEphEpEHINN:



1) Ax = 2Ax’
2) Ax = Ax'
3) Ax >> Ax’
4) Ax << Ax'?

1.10. Kakoe cooTHOIIEHIE JOJI’KHO OBLITH MCKAY paCCTOAHUEM 10 9KpaHa OT UCTOYHHUKOB
KOTEPEHTHBIX BOJIH L 1 paccTosiHrEeM MexX 1y UCTOUHMKaMH d, 4TOObI HAOII0IaTh BU3yaIbHO
UHTEePHEPEHITMOHHYIO KapTHHY:

HL=d

2)L>>d

3)L<<d

4)d=10L7?

1.11. Illuprnra uHTEpPEPEHIIMOHHON ITOJIOCH KAKOTO IIBETa OyeT HAaMOOJIBIIICH:
1) ¢puonemosoeco

2) cunezo

3) zenenozo

4) kpacnoeo?

1.12. Ecnm paccTosiHUE MEX1y HCTOYHUKAMH YMEHBIIHUTD B 2 pa3a, TO KaKk U3MEHHUTCS IIUPHUHA
MOJIOCHI TIPU UHTEP(EPEHITNH OT ITUX HCTOYHUKOB MIPH IMPOYUX PABHBIX YCIOBHSX:
1) yeenuuumcs 6 2 paza

2) ymenvwumes 6 2 pasa
3) He uzmeHumcs
4) yeenuuumcs 6 4 paza?

1.13. PaccTossHME OT HCTOYHUKOB J0 PKpaHa yMEHbIINIH B 4 pa3a. Kak u3amMeHnuTcs mmpuHa
MHTEP(PEPEHIIMOHHOM MOIOCHI ITPHU MPOYUX PABHBIX YCIOBHSIX:
1) ymenvuumes 6 2 pasa

2) yeenuuumces 6 4 paza
3) ymenvwumes 6 4 paza
4) He usmenumcsa?

1.14. UnTepdepeHimonnas kapTiuHa HaOmogaeTcs B 6enom ceete. Kak okpariieH neHTpaabHbIi
MaKCUMYM:
1) 6 6enviii ysem

2) Kpacuwiil yeem
3) cunuii yeem
4) gpuonemosviii ygem?

1.15. ToHkas mmockomnapaelbHas MIacTHHA OCBEIIAeTCs MapalIeTbHBIM TyYKOM 0e1oro
cBeta. Hu /1t 0;1HOM MITMHBI BOJTHBI HE BBITIONHSAETCS yCJIOBHE MakcuMyMa. Kak okpariena
MJICHKA:

1) memnas

2) 6 cunuil ysem
3) 6 benviil yeem
4) 6 kpacHvlil yeem?
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1.16. TTonock! paBHOW TONIIUHBI HAOIIONAIOTCS NIPH UHTEPEPEHIIUN Ha
1) naockonapannenvbHoll niacmunke

2) nienxke NOCMOSIHHOU MOAWUHDL
3) kiune
4) nnenke nepemeHHOU MOUUHDbL

1.17. Jlokann3oBaHbl B OECKOHEYHOCTH IIOJIOCHI
1) pasnoeo naxnona

2) pasHou moauumsl
3) paeno2o HaKIOHA U PABHOU MOIUUHBL
4) ygenuuusaroujeeocsi HaAKIOHA

1.18. BOs13u MOBEPXHOCTH KJIMHA JIOKAJIM30BAHBI MTOJIOCHI
1) pasroii monwunvl

2) pasHo2o HaKIoHa
3) pasHou moawurbl U pABHO2O HAKIOHA
4) yeenuuusarowje2ocs HAKIOHA

1.19. Yrto Oynet HaOIIOAATHCS B TAHHOM TOYKE MPOCTPAHCTBA, €CITH ONTHYECKAsi PA3HOCTh X0/1a
UHTEepPEPUPYIOIINX B ATOM ToUukKe ayueid paBHa 5 [10/2:
1) MunuMym unmencusHocmu ceema

2) Makcumym uHmeHCU8HOCMU c8ema
3) uHmeHncusHoCmu 1ydeli CK1aobl8aromcs
4) unmencusHocmu yuell 8bIuUMaromcs?

1.20. B xakoMm ciydae JyiMHA TyTH Jy4da MIPH OTpakeHUU u3MeHsieTcst Ha 0/2 mpu oTpakeHUH:
1) om b6onee nnommuoii cpedsi

2) orcuoxoti cpedsvi
3) moboti cpedvl
4) memannuueckoii cpedvt?

1.21. MoxHO HabMI01aTh BU3YAIbHO, HE aKKOMOAMPYSI I71a3 Ha OECKOHEUHOCTb, MOJIOCHI
1) 6 6uode knuna

2) pasHo2o HaKIoHA
3) pasHotl monuuHbl
4) pasHotu monwuHsl U pagHO20 HAKIOHA

1.22. Ecnu pasHocTh (a3 kojeOaHuMN B JaHHOW TOouke &8m, TO B JaHHOM TOuKe OyIeT
HaOII01aThCS
1) ceemnas mouka

2) Makcumym uHmMeHCU8HOCMU C8ema
3) MUHUMYM UHMEHCUBHOCMU C8ema
4) memnas mouxa

1.23. Ecnu pa3nocTs ¢a3 konebaHuid B JaHHOM TOYKE ST, TO B JTAHHOU TOYKE OyIeT
HaOII01aThCS
1) ceéemnas mouxa

2) MAKCUMYM UHMEHCUBHOCMU ceema



3) MuHuMyM uHmeHcusHoOCmuU ceema
4) memnas mouxa

1.24. Kakoe 3HaueHuE HE MOXET IPUHUMATh MTOKA3aTeb MPEOMIICHHUS OOBIYHBIX CPEI:
DHn=1

2)n=2
3)n=0
4)n=4?

1.25. ITosyuuTh KOT€pEHTHBIE BOJHBI MOKHO C IIOMOIIBIO
1) moukotii nienku

2) onoima FOnea

3) nazepa

4) sepran Openens

5) cmeknanHO20 KNUHA

1.26. MpbUibHBINM MY3bIph UMEET 3€JEeHYI0 OKpacKy (540 HM) B o0nacTu TOY-KH, Onuxkaiiien K
HaOmogatento. Eciam mokaszatenb mpenoMiieHHs MbBUIBHOW Boabl 1,35, TO MuUHUMAaIbHas
TOJIIIMHA ITy3bIPsl B YKa3aHHOW 00J1aCTH paBHA

1) 0,1 mxm

2) 0,5mKm

3) Imkm

4) 0,25 mxkm

1.27. Ha nmytu mNjOCKOH CBETOBOW BOJIHBI, paclpOCTpaHSIOUIEWCs B BO3AyXe, MOMECTHIN
CTEKJISIHHYIO IUIaCTUH-KYy TtonmuHoM 1 cm. Ilokasarens mnpenomiienus crekna 1,5. Ecau
IUTACTHHKA PAcIofio’KeHa MEePIEHANKYIPHO HAIMPaBIECHUIO PaclpOCTPaHEHHsI CBeTa (PUCYHOK),
TO YBEJIMUYEHUE ONTUYECKON UIMHBI ITYyTH COCTABUT

1) 10 um

2) 1 mm

3) 5 mum

4) 0,5 mm

1.28. ToHkasi cTekJsHHAs IJIACTUHKA C IOKa3areneM mpeioMieHus 1,5 u TonmuHol 2 MKM
MIOMEILEHa MEXKIY ABYMs CpEAAaMHM ¢ MoKazaTessaMu npenomnenns 1,2 u 1,3. Ha mimactunky no
HOpMalM magaer cBeT ¢ AnuHoM BomHbl 600 HM. Pa3sHoCTh XoJa HHTEppEpUpYIOIINX
OTpa’KEeHHBIX Jydel (HM) paBHa

1) 3300

2) 6300

3) 5500

2) 6000

1.29. YcnoBue MakcumMyMa B TUGPAKIIMOHHON KapTHHE, TIOJTYYCHHOM C TIOMOIIbIO pelieTkH, d
sin A =k . B atoit popmyie K 10KHO OBITH:

1) yenvim uuciom

2) uemHvIiM YUCIOM

3) HeuemHbIM YUCTOM

4) OpobHbLIM YUCIOM

1.30. Ha cBery C/I-nmuck umeet pamgyxHyro okpacky. Kakoe pusmueckoe siBieHHe U ToYemMy
JIE)KUT B OCHOBE 3TOTO:
1) unmepgepenyus ceema
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2) ompadicenue ceema
3) ouppakyus ceema
4) oucnepcus ceema?

PA3JEJI 3. BosiHOBasi M KBaHTOBas1 pu3uka

Tectl. KBaHTOBBIE CBOIiCTBA JICKTPOMATHUTHOI'0 U3JIYIYCHUSA

1. Ilpu TeopeTHYecKoM 0DOCHOBAHHH BEIPAKEHHS OI4 PABHOBECHOH ILUTOT-
HOCTH 3HEPTrHH TEIUIOBOTO HaIviIeHHA | IaHK npeamodosHi. 9To:
1) BemodHAeTcH 3aKoH cMemeHHA Bura T'A, =5

’ 4
2) ewmonEAeTcH 3akoH CTedana — bomemyvama B = ol
3) ocummnsTOp MOMXeT 0bIagaTh THINE JHCKPETHBIM HAOOPOM 3HEpPrHH,
IPONOPUHOHATEHEIX MHHHMATEHOH 3HeprHH E, = fiw. a mverno E, =nk|:

4) pemonHAeTcA dopmyaa Pamea — [[ammca;
3) sHepru# dorToHa paeHa E =/ .

* i~
2. ':‘]HEPFE'HT‘TECEM CBETHMOCTE K abcomoTHO HEPHOMD TEIla H IUTHHA BOI-
HBI }-.,.H, COOTEBCTCTEVEOINAA MAKCHMVMY B IIIIOTHOCTH PAaCIpeIciIicHHA 3HSPIHH TCILIO-
BOTO HIIVHCHHA 3TOI0 TEMIA, CEAIAHEI COOTHOIMEHHCM .

*
1) R°A} =const: 2)RA, =const: 3) — =const ;
™
L]

4) R°A] =const: 5) — =const.

Am

3. Jopmyna JiumTeiiga 118 BHemMHEETO oToaddeKTa HMEST BHA:

DR o+ Ay 2) ho= "'”;“ + A, 3 E,=ho:

2mch mu,i,
4 o S)eU,=
!:L 2 Jiﬂﬁm 3

mu,,

4

4. Hunmyaec doToHA ¢ 9aCTOTOH I H ATHHOH BOMHEI 1T PABEH:

DI whe o I mni 5 hoL.
C A

5. muEa BOMHEI Ay, COOTBSTCTEVIOINAS KpacHOH rpamHue doTtosdderta,

paBHA:
] ] 21hc 27hic
1 A =2rhc - N A= - A=
) =p ‘ABEE . ) =p . ] “Ep EL‘;
ell

4) i, =27cehlU,: 5) Ay =—>.



TEeIEHOE HITVISHRE ¢ JIHHOH BOMHEL 1 . PABHOHR (A — KOMITTOHOECEAR LTHHA ECJHED
WIEETPOHA )

1) '=i+i.cosd; 2 A'=A-4A.(l-cosd); 3) A=A+ (1+cosd);

) =i-0-(1+cos8); 5 A'=1l+i-(1-cos8).

7. Hmueworcs gea abCOMIOTHO 9YePHRIX HCTOUHHEA TeILIOBOTO HITYIEHHA.
Texmeparypa nepeoro B3 HEX cocTasmieT 2500 K. Econ anAAa BOMHEL OTBE9ANMIAR
MAKCHMYMY BCIVCEATEIRHOH CIIOCODHOCTH OepeEore HeTouHHEA, HAa 500 md MerBme
IAJTHHE! BOJTHEL, OTEEYAMEH MAKCHMYMY HCIOYCEATeIBHOH CIOCODHOCTH BIOPOTO HC-
TOUHHEA, TO €0 TEMOEPaTypa paEHa:

134394 K; 2)1342K; 3)1250K; 4)3371K; 514K

8. MomeocTs E3TyweERT abcomoTHED TepEOre Teaa cocTaeazeT 10 xBr. Ec-
IH OJHHA BOJIHEL, Ha KOTOPYES NPAXOJHTCA MAECHMYM IDIOTHOCTH 3HEPIHH HITYIE-
HEA, pagHa 0,72 sod, TO MIOIMARE HITYIAKINER DOBEPXEOCTH TEA COCTABIIET:

1)351en’; 2)427cen’; 3)5.10cn’; 4)598cen’; 3)6.70 e’

9. Hamywemme Coamma mo cBOEMY COEETPATEHOMY COCTABY OVIH3KO E HITY-
TeHHID a0COMIOTHO 9epHOTO TEMd, AT KOTOpPOrD MAECHMYM HCOYCEATEIRHOH CIO-
co0HOCTE OpEXOIRTCA Ha AmRHY Boaes (.49 wrod. Eoms Famyaammye DoBSpXEOCTE
Comama cunrTats chepod pagHyCcoM 6.95-10° m, To Macca, TepaeMad Comamem eme-
CEEYHIHO 34 C3eT HITYIEHHA, COCTARIAST:

1)4.69-10°sT;  2)3.7810° s 3) 1.5610° 5

4)54310° s 5)1.23-10° s

10. Mensrmi mapesr graMerpoM 1.2 oM DOMECTHIH E OTEAYAHHEIN COCVA,
TEMIIEpaTypa CIEHOK EOTOPOTO NOAJepEHEACTCH ONHIEOH E abCOMOTHOMY HYIHO.
Hauanesas TemmepaTypa mapeea pagHa 27 °C, yaenTsHAS TemmoeMEOCTE MeJH CO-
crapnger 390 Tx'rr-K. e mmoTHOCTE — E._‘:'i'-lﬂ3 sy, Ecmm OOBSPXHOCTE IMIAPHEA
COHTATh a0COMIOTHO 9epHOH, TO €r0 TeMIEepaTypa YMEHBIIHTCH BIBOE Tepe3 Mpone-
HYTOK BpeMeHH, PABHEIH:

13389, 2319w 3)37= 4299 3)41l=

11. IlespeBrm 37eKTpod OCBEIMASTCA MOHOXPOMATHUECIFM HITYISHHEM
c gmaEod BomER 400 mv. Ecim EpacEas rpaEEma GorozdiberTa LA mesHE paEHA
653 EM, TO BETHYHHA 33JCPHEHEANINEH PasHOCTH NOTEHTHAIOB, IPH EOTOPOH Ipe-
KpamaeTca GOTOTOK, COCTARIAET:

1309B;: 2)1.2B; 3)14B; 4)17B: 520B

12. Ha mmocksH AMOMHHBAEBRH FIEETPOJ OATAeT YIBTpadHOISTOBOS HITY-
ueHHe ¢ IHECH BomHE 90 mv. Bre smexTpoga EMeeTcE oJHOPOZHOE WIEKTPHIECKOS
noae HaopaxeHHROoCTRED 0,82 EB/M. zagepsmearomee mns GoToznekTpoHcE. Ecmm
KpacHad rpaEEma QorozdderTa ons amoMBHEAS paEHa 332 HM, TO MaKCHMATBHOS

60



PACCTOAHHE, Ha KOTODOE MOWET YIATHTHCA I:II-CIIﬂEh.II'EEIPJE 0T MOBEPEHOCTH ATFOMH-
HHEEOT O JIEKTPOOA, COCTARTHET

103, 75ma; 2)1.23ca; 3)409cn; 4)123m; 5)409%9m

13. Ilpm yEenH<eHHH JTHHE BOMTHE! DAJAMNETO HA MeTALIHYECKYIO ILTACTH-
By BaTyaeHREd ¢ 035 ey go 055 mpod MAaKCHMATEHAS CEOPOCTE OTOISKTPOHOE
H3MEeHHTAch B 2 paza. Pabora BEXoga ¢ MOBEpXHOCTH 3TOTO METALIA COCTABIIET:

1)1.85=B; 2)1,153B; 3)293:B; 4)2353B; 3)2.04sB.

14, HzomEpoBAHHEHA MeTALIHIECKHH map EMEOCTEID 1.2 mx$ oceemaeTca
MOHOXpPOMATHIeCKHN E3TygeEmen gactorodi 107 I'm Ecam pabora semoga © mo-
BEepXHOCTH 3TOTO MeTanIa cocTaemaeT 1.9 3B, To MaKCHMANEHEIN 3apal OpHOOpe-
TeHHEIH MAPHEOM OPH JIATEIEHOM OCEEIISHRH, PABSH:

1) —72meEm, 2)2.7 wKn; 3) 1,58 mxKn;

4)=2.7mxKm;  3) 7.2 s

15, V3rm# Oy9oKE MOHOXPOMATHUECKOTO PEHITEHOECEOTO HITYIeHHA DATAeT
Ha pacceHBalmes EemecTeo. [IpH 3ToM IIHEE BOIE CMEMEHHEIX COCTABIAFOLIEX
HUIYVIeHRA, paccesHHore mog vraade 60° m 120°, orammaroTca Apyr oT Japyra
E 2 paza. Ecnn cumTaTh, 9T0 paccedHHe MPOHCXOIHT HA CEODOJHEIX MIEKTPOHAX TO
IIHHA BOUIHE DATAKIIETO BXTYVICHRA PABHA:

101.2m; 2)24ma; 3)36me; 4)12oma; 3)3.0EM

16. $oror c zmeprmed 1,00 M=B pacceanci Ha DokoHEIDEMCcE CEOOOIHOM
wrexTpoRe. Ecm B pesyapTaTe 3TOTO JIHHA BOMEE POTOHA H3MeHRTach Ha 23 %, To

EHHETHYECKAT IHEPTHA NISKTPOHA OTIATH COCTABILAET:
1)0.80M=B;: 2)040M=B; 3)0,/5M=B; 4)025M=B;: 35)020M:=B.

17. <otom ¢ sHepraed 230 3B pacceancs mog yraom 1207 Ha nepeoEagate-
HO DOKOHEIIEMCE CEODOSHOM NIEKTpOoHE. JHeprHd pacceiHHore GoToHA paBHA:
1)201 x=B; 2)125x=B; 3)144=B; 4)167x=B; 3)193 =B.

18. <$otoE c mMmymecoM Py = 1,020 M3B/c, rge ¢ — cEOpPOCTE CBETA B BAKY V-
Me, PacCeAncd HA MOEOHEINEMCA CBODOTHOM 3MeETpoHe. ECH E pesyasTaTe 3TOrO
EMITYIBC oToHA cTan pr = 0,255 M=B/c, 10 yroo, moa EOTOpPEIM pacceanci GoToH,

paBeH:
1)60°  2)45° 3)120% 4)135% 5)30°



Tect 2. CnekTpasibubie 3akoHOMepHOCTH. AToM Bopa

1. Obtocbmennmas fopryna bamsmepa Ame aToMa BOSOPOIA HMEET BHA;

Ty s ~
1) o= :R = 2) m=R[ 1 +lﬂ|; 3) ._fg:RLl_l -
m —Hn n-

-
M m nj

e

) o=R(m" -n"); 5 w= RLLI— 1.,].

m n-

2. pepras Momens aToMa, DpennomxeHHAR Pezepdopmon,

1) He DPOTHECPEYHT EIACCHUECKOH MeXaHHEE H ONPOTHEOPETHT IIEKTpO-
muEaMuEe Maxceemna;

2} BEe DpPOTHEOPEYHT EIAacCHUECKEOH MeXAHHEE H 3MekTpoinHaMBre Max-
CBemna;

3) OpOTHEOPETHT KIACCHISCKOH MEXAHFES H 3IeKTpoIrHaMARe Makceemnma;

4) DpOTHEOPEYAT EIACCHISCEOH MeXAHHES H HE OPOTHEOPETHT IIEETpPO-
ouHaMAERE Maxceenma;

5) He MPOTHEOPEYHT KIACCHIECKOH MEXAHHEES, HO HE COTJACYETCH C IAKOHAME

Tﬂ&HETPH'IEC’BZﬂﬁUﬂTBIE_

3. Ilpasmmo KEAaHTOBAHHA EPYTOBRX OPOHT B Teopr:r bopa mdeeT BHI:

1) mur=nf; 2) mb_=ﬂ?’r: E}L‘J-— Z = nfi ;
P 2 TE,r
o ZE L g m
2 dmr r

4. VYpapHeHHe DEH#EHHA WIEETPOHA B IQJIE JTOMHOTO AJpa C 3apamoM Ze
0o KpYTOBOH opOHTe B Mogenn bopa EMeeT BHA:

1} L - Ze =;|-1ij; 2:} Y = Ze = 3:} i‘i’!-‘..-'?'=i"1?-r;
2 dmgyr r  dasg
L2 2 2 2
pp-ml L o gmi Z
2 e 2 "

5. Ilomsas sgepra: E. DOTeHNHATEHAS 3Heprad U/ WIeKTpoHA, JERAYIIETOCH
oo KpyToBOH opOHTe B aToMe BOJOPOJA, ERIPAEATCA Ueped €70 EHHETHIECKYH
IHeprHD 1 COeTyIOMTEM oOpason:

BWE=-2T, U=-3T, NDE=T U=-2T; 3E=2T U=T;

NHE=-T, U=-2T, 5HE=T12, U=-TI712
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6. O©-9ACTHIA HATETAeT HA HEMOJBHEHOE TAXENOe ANPC ATOMA CEHHIA
JEETPb . AEFTAACH TOUHO [0 HAMPAETEHH E €T0 OeHTPY. ECiIH ENHeTHUecKAd HEPTrH
O-9ACTHIE BJATH oT Zgpa cocTaBmaer (.40 M=B. o MEEAMaTnHOE paccToAHHE,

Ha KOTOpOoe OHA OpROIHINTCA K A1pY, paBHO:
10553 me; 2)059ma; 3)0,77mmos; 4)029ms;  5) 0,38 nooa
7. neEa BOMHE BTOPOH IHHHH, OpPHHALISHANEH cepEHE JlafiMaHa B CIEE-
Tpe aTOMAPHOTO BOAOPONA, PABHA: _
15122107 s 2) 1.37-107

3) 1.02-107 g

4)543-107 a; 5410107 ae

8. IaeEa BOAHE TONOEHOH NHEHE cepHH JlaAMana B cmerTpe BoHa He |
paBHA: . .
1122107 s ) 164107 s 3) 152107 ug;
4304100 5076107 na

0. SHeprmi CEASH MISETPOHA B OCHOBHOM COCTOAHHH BOJOPOJOMNOZOOHEIX
4TOMOB, B CHEETPe KOTOPHIX JIHHA BOIHE TpeTheH COSETPATHHOH JIHHHH CepHH
bamsmepa paesa 108.5 5. cocTaBmager:

1312.93B;: 2)5453B; 3)382=B; 4)61.1=B; 35)43.73B.

10. Hammerrmas >Heprai, EOTOPYI Hago coobmmars HoHY He | Haxomame-
MyCH B OCHOEHOM COCTOSHHH, 9TO0BI OH CMOI HCIIYCTHETE (JOTOH, COOTBETCTEYEOMTHE
TOVICEHOH IHHHH cepHHE banssepa, cocTaBmaeT:

1)77.63B;: 2)583B; 3)3643B; 4)485sB; 3)7.63B.

11. CropocTs 3neETpOHA Ha TpeTheH KPYyToBOH DOpoBCEOH opDHTE aToMa Bo-
AopOgA PABHA

132,19 Ma/c; 2) 6,58 Ma/c;  3) 0,73 Mw/c;

430,24 Mw/'c;  5) 1,60 Mw'c.

12. Pagmyc BTOpoH EpYyToBOH COpOBCEOH (CTalHOHAPHOH) OpPOHTH MNISETPOHA
B ATOME BOTOPOTA E£H:

10210107 s 21,0510 s 3) 0261077 ag;

01310 50,5310 s

13, ITernemeckad 9acToTa OOpAIISHHs MIEKTPOHA Ha BTOPOH KPYToBOH Oo-
poBCECH opOHTe HoHa He ™ pasma:
12,0810 ¢, 2983210 ¢ 3) 10410

46,7510 ¢, 5) 41610 ¢

2

14. Zmeprms saexTpoHa HoHa He B OCHOBHOM COCTOSHHH paBHA:
1)-1363B; 2)1363B; 3)-2723B; 4)544:B; 35)-544:B



Tect 3. DneMeHTHI PU3UKU ATOMHOTO SJIpa

1. IlopAnKoBEIE HOMEp XHMHIECEOTO IEMEHTA B DepHOIHIECEOH TabmHme

Mernenesra onpegenaeTca:
1) zapagoesd wecmoM Z; 1) MaccoBeM wAcTOM 4;  3) pazHocTeO 4 — Z;

4) pasmocTei0 £—4; 3)cymoR £+ 4.

1. Ileproa moaypacmaga HEEOTOPOTO HIOTOOA XHMHYECKOTO NIEMEHTA pa-
seH 1. OreEomenne grcaa N HepacOaEmAXCE Afep E 9AcTy AN pacnarmmxcs agep

E MOMEHT BpeMeHH [ paBHO:

N T N 1 N 1
1 =2"". 2 = —: 3 —=—
vy ‘Wi VT

N . N 1
4) —=exp[-1/T]. 3) == : .

AN AN exp[-#/T]-1
3. Ilepnog momypacmaga I B DOCTOAHHAN PACHATA A CEA3AHE COOTHOMEHAEM:
)T=1m2: 7=2%2. 3r-2.

A In2
1 -

NHT=  NT=A(1-In2).
)T=——: 5 T=i(-h2)

4. B xone agepHEIX peasmHH .
1) coxpaEfeTCcA TONBEC HMITYAIBC CHCTEMEL, €€ IMOMHAR SHEPTHA H KHHeTHYE-

CEAf SHEpPTHA He COXPAHANTCA,
2) coXpaHAKTCA OOTHAR 3HEPTHY, FHESTHISCKAR FHEPTHA H AMITYIBC CHCTEMEL
3) coxpaEAeTCH OOAHAR YHEPTHA CHCTEMEL, ¢ HMITY/IBC H EHHETHIECEAR SHEp-
THA HE COXPAHANITCA;

4) coxpaEAIOTCE EHHETHIECKAR SHEPTHA H HMITYJIBC CHCTEMEL €2 IIOTHAR JHEp-

THA He COXPAHASTCH;

5) cOXpaHAKTCE NOIHAR 3HEPrHA H HMITYJIBC CHCTEMEL, KHHETHIECKAR JHEPTHA
CHCTEMEl HE COXPAHASTCA.

5. JuepraA cBA3H E.x aTOMHOTO Z7pa paBHA:

1} 'Eu- =f: {[Eﬂ‘!” + [:{—E}MP]—MI} : 2:} Ecu = I{[EJ‘J‘JF + ..-.I.iﬂ”]— m]};

3) En=c'{m,—[Zm, + 4m]}: 4) E,=c"{[Zm, +(4-Z)m,]-m,}:

5) E, =c*{[Zm, + Am_]—m}.

6. KompmecTeo Agep, paclaBIIEXcA B TedeHHAE OJHHX CYTOK B 1 MT H3OTODA

HoZa ]L'I . IEPHOT MOIYpacHaja KOTOPOrD COCTARIAET BOCEMb CYVTOK, PABHO:
1345.9-10'"; 2)3.810'; 3 1L510"; 4H421107; 557107
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7. AETHEHOCTE 5 MET PaJHOAETHEHOTO HIOTONA HATPHA |, Na , IepHOT mOmy-
pacmaga KOTOPOTrD COCTABIEET 5.3310% ¢, PAEHA:

1) 1.63-10° Bx;  2) 1.63-10% Bx;  3) 1.63-10" Bx;

416310 Bx;  5) 1.63-10% B

210 .
8. Ecmm wmcao pagHoaKTHBHEIX aTOMOE H3OTONA BHCMYTA ~Bi B TeueHme
OJHFX CYTOE YVMeHBmMHTOCE Ha 13 %, To mepmoag momypacmaza STOTC H3IOTOMA CO-
CTABIAST:

1348 cyr.; 2)31lcyr; 3)50cyr; 4)77cyr; 3)1ldcyr

9. Ecr HexoTOpHIH pPAJHOAKTHEHEIA H3OTON HMEeT IOCTOAHHVIC paclaga
l,di'l-ll]_3 ::_1._ 10 75 % mepEOHATANEHOH MACCH ATOMOE 3TOTO H3IOTONA PACHANETCH
B TESEHHE:

4wmmm; 2)8wmmm; 3)24wmm; 4)12mmm;  3) 16 MER

10. Jomn HepacmaBMEXcE AJep HEKOTOPOTe PAagHOAKTHEHOTO HIOTONA 34

EpeME, E 3 pa3a Dombilee ero DepHOJA DOAYVpaclafa. paBHa:
1)125%; 2)333%; 3)875% 4)75.0%; 35)66,7%.

11. 3Heprus CEAIM AApA ATOMA ATHOMEHHY |, Al paEHa:
13726 M=B; 2)217.6M=B; 3)251.5M-:B;
41304 M=B; 3)318.5M=B.

12. ViemmHa® 3HeprHA CEA3H B AAPE ATOMA KHCIOPOTA ;O paBHA
131544 M=B; 2)61,76 M=B; 3)30.88 M=B;
437, 72M=B; 35)123,52M-B.

13. Tlpm e-pacnage HemoJBHAHOTO 3Apa modoHHA °, Po xEHeTHweckas sHep-

ras o-gacTEOel pagEa 591 M3B. Kampernueckan sHeprHs JouepHero Agpa, obpa-
IVICMETCCHA B OCHOBHOM COCTOAHHH IPH 3TOM PACIOAIE, COCTABIAET:

10,14 M=B; 2)0,11M=B; 3)391MeB; 4)148M=B; 3)054MsB.

14. <orom c zmepraei 3,20 M=B npespaTanca B napy «3IeETPOH — IOSHTPOH.
Ecom evmyIRCH 0OpasOBABIIAXCA TACTHI OJHHAKOEEL TO KHHETHUECEAR 3HEPIHA K-
J0H TACTHIEL PAEHA:

11,09 M=B; 2)1,60M=B; 3)097M=B; 4)123Ms3B; 3)145MsB.

15. Omeprma amepmol peakrne H+ JHe — 'H+ JHe paema:
1)-183M=B; 2)-35MsB; 3)183M=B; 4)35MB; 3)-69M:B.



5. Meroauyeckue MaTepuaJibl, Onpeaessiioiue Npoueaypbl OleHNBAHUS 3HAHUNA, YMEHU,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XaPAKTEPU3YOIIUX 3TAnbl GOPpMUPOBAHNS
KOMIIEeTeHIN i

[TpoMexyTOYHBIN KOHTPOJL B 2 CEMECTpEe BKIFOUYAECT B CeOs DK3aMEH, BO 3-OM CEMEeCTpe
— 3aueT, B 4-M ceMecTpe - dK3aMeH B Buje Tecta. OCHOBHBIM H3MEpPUTEIEM IO3TAITHOTO
(GOpMUPOBAHUS KOMIICTEHIIMI SIBISICTCS  BBINIOJHEHWE 3aJaHW HA TPAKTHYECKUX U
71a00paTOPHBIX 3aHATUAX U IIPU CAMOCTOATEIHLHOU pabOTe CTYIEHTOB.
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