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«HpOMBIH_UIeHHaH TCINNIOOHCPT CTHUKA»
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He.]'lb OCBOCHMSA JUCHUILJIMHBI.

- (hopmHpoBaHNEe HABBIKOB U MPHUEMOB HAYYHOT'O METO/Ia MTO3HAHMUS,

- obecrieueHre HEOOXOAMMOTO YPOBHS 3HAHHWM Ui YCBOCHHS CMEXKHBIX OOIIETEOPETHUECKUX U
CHEIHAIIbHBIX KYPCOB;

- BbIpa0OTKa TBOPYECKOIO MOJXOJAa K PEIIEHUI0 HAyYHO-TEXHMUYECKHUX 3aJad MU 1podiieM, ¢
KOTOPBIMU OyyIIEMY CIIEHUATUCTY MPUAETCSA CTOJKHYTHCS Ha IPOU3BOJICTBE.

3asayu U3y4eHHs IUCLUIUIMHBIL

- CO3/1aHHE€ Y CTYAEHTOB OCHOB JIOCTAaTOYHO IIMPOKOW TEOPETUUYECKOW IMOATOTOBKM B 0O0JacTh

(1076370978

[IO3BOJISIIOIEH  OPUEHTUPOBATHCS B

NOTOKE HAayYyHOW, TEXHUYECKOW HWHPOpPMALUU H

o0ecrieunBaroIeil UM BO3MOYKHOCTh HCIOJIb30BaHUS HOBBIX (PM3UYECKUX NPUHIMIIOB B TeX OOJIACTIX
TEXHUKH, B KOTOPBIX OHU CIIELIUAIU3UPYIOTCS;

- (opMupoBaHHE Yy CTYJIEHTOB HAy4YHOIO MBIIIJICHUS, B YAaCTHOCTH, NPABUWJIBHOCTU IIOHUMAaHHs
TpaHUI] IPIMEHUMOCTH PA3IMYHBIX (PU3UUECKUX MMOHITUH, 3aKOHOB, TEOPUI 1 YMEHUI OLICHUBATh CTEIICHU
JIOCTOBEPHOCTH PE3YyJIbTaTOB, IIOJIYYEHHBIX C IIOMOIUBIO DKCIEPUMEHTAIbHBIX MWJIA MAaTEMaTH4YECKHX
METOJI0B MCCIIEIOBAHN;

- YCBOEGHHE OCHOBHBIX (DU3MUECKUX 3aKOHOB M SIBJICHUI KJIACCUYECKOM M COBpeMEHHON (hU3HKH,
METOA0B (PU3NYECKOT0 UCCIIECIOBAHUS;

- BBIPa0OTKa y CTYIEHTOB NPHEMOB M HABBIKOB PEIICHUS KOHKPETHBIX 33/1a4 M3 Pa3HbIX o0nacTeit
(Gu3uKH, TOMOTaIONIUX B JajlbHENIIEM CTYAEHTaM pellaTh MPaKTUUECKUE 3aJauu.

- O3HAKOMJIEHHUE CTY/IEHTOB C COBPEMEHHOM anmnapaTrypoi, BEIUMCIUTEIbHON TEXHUKON U BbIpabOTKa
HAYaJbHBIX HABBIKOB ITPOBEEHUS HAYYHBIX HCCIICIOBAHUM.

MecTto qucuumiiuHbl B ctpykrype OOII BO

[lepeuyeHpb TUCIMIIIMH, YCBOEHUE KOTOPBIX HEOOXOAMMO CTYACHTaM JJIs U3ydeHus Kypca «Dusuka»
COCTaBJISIOT AUCUMILIUHBL, n3ydaeMble B MOY COILL: «®usuka», «Anredpay, «I'eomeTpus».

Teopernueckue 3HaHHSA, IOJYYEHHBIE I10 OCBOEHHUIO JUCLMIUIMHBI, SBISIOTCA Oa30BBIMU IS
U3y4YECHUSI OCHOBHBIX IUCHUIUIMH, (POPMUPYIOIIMX KOMIIETEHTHOCTHYIO MOJEIb BBITYCKHHKA M IPOQUIb

IHOArOTOBKH.

Komnerenuun

JAUCIUIIJIMHBI
B nporuiecce ocBoeHUs JaHHOM TUCHUIUIMHBI Y CTYJIeHTa (POPMHUPYIOTCS CIIEIYIOIINE KOMIETEHIINN:
YHUBEpCAJIbHbBIE

o0yuariuerocs,

¢popMupyembie B pe3yJbTare OCBOECHUSA

Kon
KOMITETECHITUH

HaunmenoBaunue
KOMIIETEHIINN

I/IHI[I/IKaTOpBI JOCTHIXKCHUSA KOMIICTCHIIN

YK-1

CnocobeH OCyIIecTBIATh
ITOUCK, KPUTHUYECKHI
aHau3 u CHHTE3
uH(poOpMaIluu, TPUMEHAThH
CUCTEMHBIA MONXON JUIA
pelIeHusT TOCTaBICHHBIX
3a71a4

3-YK-1 3nare: meroauku cbopa v 006pabOTKM HHGOpMaIUY;
aKkTyaJbHble  pOCCHIiCKME W  3apyOeXHble  HCTOYHHMKH
uHpopmanuu B cdepe NPOPECCHOHAIBHONW JIESATEIHHOCTH;
METOJ] CUCTEMHOT'O aHalln3a

V-VK-1 Vwmerb: mnpuMeHSATh METOJMKHM IOHMCKa, cOopa u
00paboTKM MHPOPMALIMH; OCYLIECTBIATh KPUTHUECKUHN aHAIU3 U
CHHTE3 WH(POPMAIINH, TIOTYYEHHON U3 pa3HBIX HCTOYHHKOB
B-YK-1 Bmagers: Merogamu moucka, cOopa U 00pabOTKH,
KPUTHYECKOTO aHalW3a W CHUHTe3a WH(POpPMAIMU; METOIUKOH
CHCTEMHOI'0 IOJIX0/1a JJIsl pEIIeHUs IOCTABJICHHBIX 3aj1a4

VYKE-1

CrmocobeH HMCIOJIb30BaTh
3HAHUA
eCTeCTBeHHOHay‘—IHBIX
TUCIUIIAH,  TPUMEHSTH
METOAbI MATCMATUYCCKOT O
aHanu3a u
MOJICTTUPOBAHUS,
TEOPETUIECKOTO 5

3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCLUIUINH,  METOAbl ~ MAaTeMaTH4YeCKOro  aHauu3a U
MOJIEJIUPOBAHUS, TEOPETUYECKOIO0 U  OKCIIEPUMEHTAILHOTO
MCCIIEJOBAHMUSI

V-VKE-1 yMerh: HUCHOIB30BaTh MaTeMaTHYECKHE METONbI B
TEXHUYECKUX  NPWIOKEHUSAX,  pPacCUUTHIBATh  OCHOBHBIE
YHUCIIOBbIE XapaKTEPUCTHKU CIy4yallHBIX BEJIIMYMH, pellaTh
OCHOBHBIE 3a/ladyll MaTeMaTH4YEeCKOM CTAaTUCTUKH; pElaTh




SKCIICPUMCHTAJIIbHOTO
HCCICA0BaHUA B
IIOCTABJICHHBIX 3aJJadax

TUTIOBBIE PACUETHBIC 334U

B-YKE-1 Bnamers: MeTOIaMH MaTEMaTHYECKOTO aHaau3a H
MOJICIIUPOBAHUS;, METOJIaMU PEIICHUS 3aJlay aHaJIM3a U pacyera
XapaKTePUCTHK (DU3MUECKUX CHUCTEM, OCHOBHBIMU IpHUEMaMHU
00pabOTKH IKCIIEPUMEHTAIBHBIX JAaHHBIX, METOJaMU PaOOTHI €
MPUKJIATHBIMH IIPOTPAMMHBIMU MTPOTYKTAMHU

VKII-3

Criocoben craBuTh cebe
oOpa3oBaTeNbHbIC  LICIIH,
noJ BO3HHUKAIOIINE
KU3HCHHBIC 3aJauu,
noouparh CHIO0COOBI
pemieHussT W CpeACTBa
pa3BuUTUA (B TOM 4YHCIE C
UCTIOJIb30BaHUEM
U(PPOBBIX CPEICTB)
JIPYTUX HEOOXOIUMBIX
KOMIIETEHIINI

3-YKI-3 3HaTh: OCHOBHBIE TPUEMBI A3(P(PEKTUBHOTO YIIPABICHUS
COOCTBEHHBIM BPEMEHEM, OCHOBHBIE METOAMKH CaMOKOHTPOJIA,
CaMOPAa3BUTHUS U caMO0OOPa30BaHUs HA MPOTSHKEHUH BCEH JKU3HU
C MCITI0JIb30BaHUEM LIU(PPOBBIX CPEICTB

V-YKI-3 YMmers: 3¢ peKTuBHO MIaHUPOBATH M KOHTPOJIUPOBATH
COOCTBEHHOE BpEMsl, HCIOJIb30BATh METOAbl CAMOPErYJIALUH,
CaMOpPa3BUTHUA M CaMOOOYYEHHUS B TEUYEHHE BCEH JKHU3HU C
UCIOJIb30BaHUEM LU(POBBIX CPENCTB

B-VKII-3 Bnanmers: MeTogamMu yHpaBieHUS COOCTBEHHBIM
BpPEMEHEM, TEXHOJOIMSIMU TNPUOOPETEHMs, HCIOIb30BaHUA U
OOHOBIICHHSI COIMOKYJIBTYPHBIX M MPOQECCHOHATIBHBIX 3HAHUH,
YMEHUH, M  HaBBIKOB; METOAMKAMU  CaMOpPa3BUTUA U
camMo00pa30BaHUsl B TEUEHHE BCEW >KU3HU C HUCIOJIb30BaHUEM
M (PPOBBIX CPEACTB

obmenpodeccuoHaIbHbIC

Kon
KOMIIETEH
LIUA

HaumenoBaunue
KOMIIETEHIIN U

Nuaukatopel JOCTHKEHUS KOMIIETCHIIUU

OIIK-3

Crniocoben HPUMEHSTD
COOTBETCTBYIOIIUN (PU3UKO-
MaTeMaTUYECKU anmnapar,
METO/bI aHaiau3a u
MOJIETTUPOBaHUS,
TEOPETUYECKOTO u
AKCIIEPUMEHTAIILHOTO
UCCIIEIOBaHMs
pelieHnn
npogeccCHOHANbHBIX 3a]1a4

npu

3-OIlK-3 3HaTh: OCHOBHBIE MAaTEMAaTHYECKHE MPUIOKECHUS H
¢u3nueckue 3aKOHbI, SIBIEHUS W IPOLECCHl, Ha KOTOPBIX
OCHOBAHBI MPHUHLUIBI JCHCTBHS OOBEKTOB MPO(hecCHOHAIBHOM
NeSITEeNbHOCTH, @ TaKXkKe  anmapaT  TEOpeTHYecKOoro
AKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS

V-OIIK-3 YMeTh: MpUMEHSATh OCHOBHBIE 3aKOHBI MaTeMaTHKH,
GU3MKM W TEXHWYECKHMX HAayK TMpPH  MOJEIMPOBAHUH
TEXHOJIOTHYECKUX MPOLIECCOB

B-OIlK-3 Brangerh: MaTeMaTHYeCKHM ammapaToM, MeETOJaMHu
TEOPETUYECKOTO U HKCHEPUMEHTAIBHOIO HCCIEAOBAHUS TpU
pemeHnn mpoeCCHOHATBHBIX 3a1a4

OIIK-6

Crniocoben POBOJUTH
U3MEpPEHUST DIICKTPHUSCKUX
u HEDIEKTPUIECKHIX
BCIMYMH Ha  OOBEKTax
TETUIOPHEPTETHKHU u
TETUIOTEXHUKHU

3-OIIK-6 3Hark: cpencTtBa U3MEPEHUS DIEKTPUYECKUX U
HERJIEKTPUUYECKUX BETUYNH

V-OIIK-6 YMmerb: BBIOMpaTh CpPEeICTBA U3MEPEHUS U IPOBOJIUTH
M3MEPEHUS DJIEKTPUUECKUX U HEJIEKTPUUECKUX BEJTUUUH
B-OIIK-6 Bnanmers: HaBblKaMH TNPOBEACHHUS H3MEPEHUH,
00pabOTKHM PEe3yJIbTATOB U3MEPEHHI M OIIEHKH MX MOTPENTHOCTH

3agaum BOCIIMTAaHHUA, PC€AJIU3YCMbBIC B PaAMKaX OCBOCHUA TUCHHUILINHBI
B nponecce ocBoeHMs TaHHOW JUCHUIIIIMHBI PEATU3YIOTCS CIEAYIOIINE 3aJa4 BOCIIUTAHUS:

HanpasJiienue
/uesn

Cosznanue ycjioBui,
o0ecIeYnBAaIOIIAX

Bosieuenne B
Pa3HOILIAHOBYIO
BHey4eOHYI0
JeATeJbHOCTh

Hcnoab3oBanue
BOCIIMTATEJIbHOTO
NMoTeHuraJjaa yueOHoi
AUCHMILINHBI

[Ipodeccrnona

JIBHOC

TPYI0BOE

- ¢popMupoBanue
U | KyJbTYpbI
HUCCIIE0BATENbCKON 1

HUcnonw3oBanue
BOCITUTATEILHOTO
IIOTCHIIHUaJIa AUCIIUIIJIINH

1.Opranusamnus Hay4HO-
MIPAKTUYECKHUX
KOH(epeHIMH U BCTpeY C




BOCIIUTAaHUC

WHXXCHEPHOU
nesarenbHocTH (B16)

npodeccnoHATEHOTO MOTYJIS
st GOPMHUPOBAHUS
WH)KCHEPHOTO MBIIUICHUS U
HMH)KEHEPHOU KYyJIBTYpBI 32
CUET MPAKTHUECKUX
CTYACHYECKUX UCCIEA0BAHUIM
COBPEMEHHBIX
MIPOU3BO/ICTBEHHBIX CHCTEM;
MIPOEKTHOM JIeATEIILHOCTH
CTY/ICHTOB IO pa3paboOTKe U
ONITUMH3AINN
TEXHOJIOTHYECKUX CUCTEM,
CBSI3aHHOU C pelIeHHEeM
peanbHbBIX
MIPOU3BOJICTBEHHBIX 3371a4;
MIPOXOKICHHS Yepes
pa3zHo0Opa3HbIC HTPOBBIE,
TBOpYECKHE, (PeCTUBAIBHBIC
(dhopMbl, TpeOyroIIHe aHaan3a
CJIOKHOI'O 00BEKTa,
MMOCTAaHOBKH OTHOCHTEIBHO
HEro mpeoOpa3oBaTeIbHBIX
3ajJa4 ISl KX ONTHMAIbHOTO
peIeHHS.

BEJIYIIMMH CHEIUATUCTAMHU
HMPEANPUATHI TOpOaa U
BETEpaHaMU aTOMHOM
oTpaciu.

2. Opranuzanus u
MPOBEACHUE MPEIMETHBIX
OJIMMITAA]T U Y4acCTHE B
KOHKYypcax
po¢eCCHOHAIIBHOTO
MacTepcTBa.

3.YuacTHe B €KErogubIx
aKIMIX CTYIC€HUYECKUX
CTPOUTEIBHBIX OTPAJIOB

Crtpykrypa u coaepkaHue y4eOHOU IMCHUTIIHHBI

JucnuminHa npenojaercs cryieHtaMm B 1,2-om cemectpax. OOmias TpyJIOE€MKOCTh JUCIHUILIMHBI
cocrasigeT 10 3auernbix equnuil, 360 ak. Jaca.
KajienpapHbli IU1aH
No Ne HaunmenoBanue paznena Bunbl yueOHOM 1eaTenbHOCTH Atrec | Makcuma
P T (TemMbr) (gac.) Tauus JIbHBIN
a e TUCIIAILINHEI paznmen | Oasi3a
3 0 o a, pazzaen
3 S
hi§ bl T 2 (popm
e 2 S a)
= S =
b o S o =
5 =] S 2| O
a S 5 2 2| X
[an = = = @)
1 2 3 4 5 6 7 8 9 10
1 cemectp \
1 11 OCHOBHBIE TTIOHSATHUA U 6.5 5 ) 0.5 4 T1 25
onpezaeneHust GU3NKU
1.2 Mexanuka HeroTona 10,5 2 2 0,5
1.3 | 3akoHBI cOXpaHEeHUs 16 2 2 2 10
14 Kunemaruka u quHaMuka 21 4 4 3 10
TBEPOTO Tela
15 PenstuBucTckas 17 9 i 1 14
MeXaHUKa
1.6 | MonekynspHas ¢pusuka 22 4 2 2 14
1.7 OCHOBBI TEpPMOJAMHAMUKHI 22 4 2 2 14




2 2.1 | OCHOBBI AJIEKTPOCTATUKHU 20 2 2 2 14 T2 25
29 Maruaurocratuka B 20 4 5 2 14
BaKyyMe M B BEIIECTBE

VYpaBHenust Makcsenia

2.3 | KBasucramuonapHusie 21 4 - 1 16
TOKH
Hroro 3a 1 cemectp | 180/8 32 | 16/8 | 16 | 116 50
By npomexxyTodHON aTTecTanuu 9 50
2 cemMecTp
3 KonebarenpHoe T3 30
3.1 | ApKerHe. 44 8 6 | 4 | 18
CnektpanibHOE
pa3noxKeHue
3.2 KunemaTnka BOJTHOBBIX 23 4 5 2 18
ITPOIIECCOB

WnTepdepenmys u
nudpakys BOJIH.

3.3 42 4 4 2 26
Onementsl Oypbe-
OITHUKHU.
4 41 KBanroBas ontuka u 29 6 2 4 18 T4 20
teopust bopa.
492 OcCHOBBI KBaHTOBOM 26 6 ) i 18
MEXaHUKU
4.3 | AToMHOE SIpO 22 4 2 4 18
Hroro 3a 2 cemectp 180/8 32 | 16/8 | 16 | 116
€ 50
HUTOTIO | 360 64 |32/16 | 32 | 232
Coaep:xaHue JJEKIIMOHHOI0 Kypca
Tembl nexkuun. Bcero YuebHo-
Bonpocskl, oTpadaTpiBaemMble Ha JIEKIHH 4acoB | MeTOAMYecKoe
o0ecneyenue
1 2 3
OCHOBHBIE IOHATHS U ONIPEJICIICHUS PU3UKU. 2 OU [1-7]
IMpenmer ¢usukun u e€ onpexneneHue. CBA3b € JAPYrMMHM HayKaMu. U [8-17]
IMpocreiimme  Momenu MexaHHMUeCKoW cucteMbl. Cucrema orcyera U P [36-39]
cucteMa KoopauHar. KuHemaTHueckwe BEJIWYMHBL  pPaJHyC-BEKTOD,
nepeMelieHne, CKOpOCTh, YCKOPEHUE, MYTh.
Mexanuka HproToHa. 2
WNHepupmanpHasg cucrteMa orcuera M nepBblid 3akoH HprotoHa. IlonsTHE
CWJIBI, IIPABUJIO CJIOKEHUs Cuil. Bropoi 3akoH Herorona. Tperuii 3akoH
HrproTOHA 1 3aKOH cOXpaHEHUs! UMITYJIbca. ['paHuIIbl MPUMEHEHHS 3aKOHOB
Herorona. [IpuMepsl penienus 3anay.
3aKOHBI COXPAHCHUS. 2 OU [1-7]
OOmast QopMynupoBKa 3aKOHa COXpPAHEHUS MMITyJbCa B MEXaHHUKE. JU [8-17]
Mexannueckasi pabora. Kunernueckast sneprus. [loTeHimanbtas sHeprusi. NP [36-39]
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIHH.
Kunemartuka ¥ AMHaMHKa TBEPAOrO Tela. 4
AbcomotHO TBepnoe Teno. IlocTynaTensHoe M BpamaTeabHOE JABHXKEHHS
TBEpAOro Teiaa. MOMEHT CHibl. YCIIOBHE DAaBHOBECHS TBEPAOIrO TeJa.




MoMeHT HMHEepUUU TBEPIOTOo Tejla U MHpuUMepbl ero pacuera. OCHOBHOE
ypaBHCHHE JWUHAMHUKM BpAIaTEIbHOTO JBUKCHHS TBEPIOTO Tea,
UMEIOLIET0 (PMKCUPOBAHHYIO OCh BpalleHUs. MOMEHT HMMITyJbCca M 3aKOH
COXpaHEHHs MOMEHTa wummyibca. LleHTp wuHepuuM TBEpAOro TeEa.
CpaBHeHHE IBUXKEHUS TBEPJIOTO Tela C ABM)KEHUEM MaTepUaIbHOU TOUKH

OcHOBEI DGHHTHBHCTCKOﬁ MCXAaHUKH.

HpI/IHI_[I/IH OTHOCUTCIBHOCTHU B MCEXaHUKE. HOCTy.TIaTBI TCOPHUU
OTHOCHUTCIBHOCTH. CJICI[CTBI/ISI TCOpHUU OTHOCUTCIILHOCTH. BzaumocBs3b
MAacCChbl 1 SHCPIUHu.

ModnexkynsipHas Gpu3uka.

OmpeneneHne  CTaTHCTUYECKOTO M TEPMOJMHAMHYECKOTO  METOOB
HU3YUCHUSA MAKPOCKOIMMYCCKHUX TCJI; HX JOCTOMHCTBA U HCAOCTATKHU.
OcHoBHEBIE HIOJIOJKEHHS MOJIEKYJIIPHO-KMHETHYECKOM TEOPHHU.
Omnpenenenue wuaeabHOTO Ta3a. ['paHUIBl TPUMEHHUMOCTH MOJEIH
piealpHOro rasza. Temmeparypa W JaBJIGHHE C TOYKH 3pEHHSA
MOJIEKYJIIDHO-KMHETHYECKOW  Teopuu. [lpumep i1 OHOATOMHOTO
UACaIbHOIO ra3a. YpaBHEHHE COCTOSIHMSA MJealbHOro rasa (ypaBHEHUE
Knaneiipona-MeHneneena).

OCHOBBI TEPMOJAMHAMUKH.

OcHOBHbIE MOHATUS TEPMOJUHAMUKY; TeIIonepeaaya u ee BUabl. IlepBblit
3aKOH TepMOAMHAMHKH. M30TepMHuUecKUl, HM30XOPHBIM, H300apHBIA
mporeccsl; uxXx wu3o0paxenue Ha P-V-amarpamme. Apmabatuueckuit
MpOLIECC U €ro ypaBHEHUE. BTOpoii 3aKOH TepMOAMHAMUKHU. DHTPOIHUS U €€
cratuctudyeckuid cmelca. [ukn KapHO upeanbHON TEIUIOBOM MAIIMHBI U
ero K. Il. JI.; rpaduueckoe wuzoOpaxeHue pabOThl 3a  OAMH LIHUKII
MJ1€aIbHOM TEIUIOBOM MAIlIVHBI.

OU [1-7]
I [8-17]
WP [36-39]

OCHOBBI 3JIEKTPOCTAaTUKH.

DNEeKTpUYECKU 3apsii U €ro CBOMCTBA. ODJIEKTPUUECKOE TOJE M €ro
xapakTepucTuku. Teopema ['aycca ans snexktpudeckoro noss. I[TpoBoaHUK
B DJIEKTPHUYECKOM I0JIe. DHEPrusl AJIEKTPUUYECKOro MOJisl, 3allaCeHHOTO B
KoHJeHcartope. [lumonb B anekTpuueckoMm  mojne.  [lomspuzanms
JUDJICKTPHKA.

MarsutocTaTiKka B BaKyyMeE M B BEIICCTBE.

3akoH Amnepa sl B3aUMOJEHCTBUSI 3JIEMEHTOB ToKa. 3akoH buo-Caapa-
Jlammaca. Ilpumepsl pacueTa MarHUTHOrO TOJISL i1 KPYrOBOI'O BHUTKA C
TOKOM W OECKOHEYHO JJIMHHOTO TMPSMOJMHEHHOTO  MPOBOIHHKA.
MarHeTHKH U UX BHIBI.

YpaBHeHus Makcaeina.

SIBneHue ANEKTPOMATHUTHOM WMHIYKIWW, WHIYKTUBHOCTb, CAMOWHIYKIIHS.
Tok cMerienusi. YpaBHeHHs: MakcBesla B HHTErpajibHON (hopMme, MitocKas
QJIIEKTPOMAarHuTHasl BOJIHA. YpaBHEHHMs MakcBeia B AuQdepeHnrnaibHon
dopme. MarepuaibHble ypaBHEHHS.

KBasucranmoHapHbIE TOKH.

OmnpeneneHne KBa3MCTALIMOHAPHOTO TOKa. [IpuMeprl KBa3uCTallMOHAPHBIX
TOKOB, rpauyeckas WHTEpIpeTalHs XapaKTepUCTUK JaHHBIX TOKOB IPH
ITOMOIIIM METOJ]a BEKTOPHBIX JUATPAMM.

OU [1-7]
I [8-17]
WP [36-39]

KonebarenbHoe IBUKEHUE.

Bunsl konebanmii. ['apMoHHMueckue KoJeOaHUS Kak MPOCTEUIIMHA BH
koneOanuii. CrnoxxeHue KoieOaHUM, METOJ BEKTOPHBIX JHarpaMM.
lapMonnuecknii M aHrapMOHUYECKMM OCHWUIATOP MU WX IPUMEPBHL.
Matematnueckuii U ¢puznyeckuit MasTHUK. KonebareabHbI KOHTYD.
CrieKTpanbHOE pa3yIoKEHNUE .

OMU [1-7]
IV [8-17]
WP [36-39]




DU3NYECKUI CMBICI CIEKTPAIbHOTO pasyioxkeHus. Teopema Dypre.
[Mpumepsr paznoxeHuss Oypbe Ha KOHKPETHBIX (U3NYECKUX MPOIECCaX;
KoJ1e0aHusl CTPYHBI.

Kunemartnka BOJTHOBBIX IPOIIECCOB.

Buasl BoaH u ux xapaktepuctuku. [lonepedHbie W MPOAOIbHBIE BOJIHBIL.
BonHOBOE ypaBHEHHE IJIOCKOW YNPYrod M IUIOCKOW 3JIEKTPOMArHUTHOM
BOJIHBI;, pe3Yy/IbTaT PEUICHUS JAHHOTO YPABHEHUS — YPAaBHEHUE BOJIHBI.

WnTepdepenius u nudpaxius BOJH.

Korepentnocts. Crnoxkenue koneOGaHuUMl A7  JBYX  KOT€PEHTHBIX
MCTOYHMKOB. MHTepdepeHIus Ha TOHKUX IUieHKax. [IpuHnmn [roireHnca-
Openensi. 3oubl  Openens. [lpumepsr gudpakuuu. AudpaxmnupoHHas
peuieTka. EcTeCTBEHHBIN U NOJSPU30BAHHBIN CBET.

DJiIeMeHThI DYpbe-ONTUKH.

[IpencraBienre rapMOHUYECKUX KOJIEOAHUII B KOMILIEKCHOM IIOCKOCTH.
Pan @ypse u uarerpan Oypsoe.

OU [1-7]
I [8-17]
WP [36-39]

KBanToBas onrtuka u reopust bopa.

TenyoBoe W3iTydeHHE W 3aKOHBI M3JIy4eHHs a0COJIOTHO YEPHOTO Tela.
®otonbl, nocrosiHHas Ilmanka w Qopmyna Ilnanka [uis MIOTHOCTH
U3JIy4eHust aDCOIIOTHO YepHOro Tesa. bopoBckasi Teopusi aTOMOB.

OCHOBBI KBAHTOBOW MEXaHUKH.

KopmyckynsipHO-BOITHOBOM Iyaau3m MaTepuu. [TpuHIHN
HeolpeAeNeHHOCTH. KBaHTOBbIE COCTOSHHSA WM INPUHLUI CYNEPIIO3HLIUH.
Bpemennoe u cranmonapHoe ypaBHeHus lllpenunrepa.  OmnepaTopsl
¢u3nuecknux BenuuuH. KBaHTOBaHME SHEPrMM U SHEPrETHUECKUH CIIEKT.
[Ipocreiimme 3ajayu KBAHTOBOM MEXAHUKH.

OU [1-7]
I [8-17]
WP [36-39]

ATOMHOE SIJIpO.

CocTaB aTOMHOTO siipa M €ro XapakTepUCTUKH. Macca U SHEprusi CBA3MU
snep. IlpoGmembl mocTpoeHuss TeopuH sjapa. KarmenbHas MoOJenb.
O0o0J109eUHAasT MOJIEIIb.

OMU [1-7]
I [8-17]
WP [36-39]

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTu4eckoro 3ansitusi. Bonpocel, oTrpadaTeiBaemMblie HA
MPaKTHYECKOM 3aHATHHU

Bcero
JacoB

YuebHo-
MEeTOANYEeCKoe
odecreyeHue

1

3

Mexanuka HeroToHA.

[lonsiTHe cumbl, mpaBUIIoO ClOXKeHUs cuil. Bropoii 3akon HeroToHa. 3akoH
COXpaHEHUs HMNyJibca. ['paHUIBI TNPUMEHEHHS 3aKOHOB HpIOTOHA.
IIpumepsl perienus 3anad

0,5

3aKOHbI COXPaHEHUS.
Mexannueckass pabora. Kunernueckas osHeprus. [loTeHuuanpHas
9HEprusl. 3aKOH COXPaHEHUsI MEXAHUYECKOW SHEPIUu.

0,5

KuneMaTuka u AWHaAMHWKa TBEPAOI'O TEJla.

MoMeHT cuiibl. Y CIOBHE PaBHOBECHUS TBEPAOIO Tela. MOMEHT UHEPIUH
TBEPAOr0 Tela WU NpUMEpPHl ero pacuera. 6. OCHOBHOE ypaBHEHHE
JUHAMUKH ~ BpallaTelIbHOTO  JIBMXKEHHMSI TBEPAOrO Tela, HMEIOIEro
(UKCUPOBaHHYIO OCh BpallleHUs. MOMEHT UMIYyJbca U 3aKOH COXPaHEHUs
MoMeHTa uMmnyibca. LlenTp nnepuuu TBepaoro tena. Pemenue 3anay.

OCHOBEI PEIISTUBUCTCKON MEXaHUKH.
HpI/IHI_II/Il'[ OTHOCHUTCIIbHOCTH B MCXAaHUKCE. HOCTyJ'IaTBI TCOpHUU
OTHOCHUTCIIBHOCTH. CJ'IC,Z[CTBI/IH TCOpUU OTHOCUTCIILHOCTHU. BzauMocss3b

MaCChbl 1 DOHCPIUH.

OU [1-7]
IV [8-17]
WP [36-39]




MonekyngpHas GU3MKa.

Onpenenenne wuaealbHOTO Ta3a. TemmepaTypa W JaBJICHHE C TOYKH
3pEHHUsI MOJIEKYJIIPHO-KUHETHYECKOU Teopuu. [IpumMep 1t 0THOATOMHOIO
UJeabHOTO ra3a. YpaBHEHHUE COCTOSHHUSA HAeaJbHOro rasa (ypaBHEHHE
Knaneiipona-Meneneesa).Penenue 3anad.

OCHOBBI TEPMOJAMHAMUKH.

OcCHOBHbIE NOHATUS TEPMOJAMHAMHUKH; TEIUIONEpesaya M €€ BUIBL.
W3oTepmuueckuii, N30XOpHBINA, M300apHBIA IPOLECCH]; UX H300paKeHHE
Ha P-V-amarpamme. Anmabatuueckuii mporecc U ero ypaBHeHue. Lk
Kapuo wuneanpHOi TeruioBoit mammubl U ero K. I1. [I.; rpaduueckoe
n300paxxeHne paboThl 38 OJIMH IIUKJ UJICATbHON TEeIJIOBOW MaIIMHBI.

OCHOBBI 3JIEKTPOCTATUKH.

DNEeKTPUYECKUI 3apsAl U €ro CBOMCTBA. DJIEKTPUUECKOE TOJIE U €ro
xapaktepucTtuku. Teopema ['aycca ans anekrpudeckoro nodsi. [IpoBoaHuk
B DJICKTPUYECKOM IOJIE. DHEPIusi 3JIEKTPUUYECKOTO MOJisA, 3alaCeHHOTro B
KOHJIeHcaTope. J{UIoib B 3JIeKTPUYECKOM IOJIE.

MarguTOCTaTHKA B BaKyYME M B BEIIECTBE.

3akoH Awmrmepa Ui B3aMMOACHCTBHUSL 3JIEMEHTOB TOKa. 3akoH buo-
CaBapa-Jlarnaca. 12. [Ipumepsl pacuera MAarHUTHOTO TOJIS JIJIsi KPYTOBOTO
BHUTKA C TOKOM M O€CKOHEYHO JJTMHHOTO MPSMOJIMHEHHOTO MPOBOTHHKA.

MarHuTocTaTuka B BaKyyMe U B BELIECTBE.
YpaBHeHus MakcBeiia.

SIBnenne 3JIEKTPOMArHUTHON WHIYKIIUH, WHyKTUBHOCTb,
CaMOMHIYKIUS. YpaBHeHHs MakcBelula B HHTETPaIbHOU (opMe, IIocKast
HIIEKTPOMAarHUTHAsE BOJIHA. YpaBHEHUsT MakcBemia B auddepeHnmnaibHoi
dbopme. MarepualibHbIC YpaBHCHHSI.

KBazucrainmoHapHbIe TOKH.

Onpenenenue KBa3HCTALIMOHAPHOT O TOKA. [Tpumepsl
KBa3UCTAI[MOHAPHBIX TOKOB, rpaduueckas MHTEPIPETAlUs XapaKTEPUCTUK
JTAHHBIX TOKOB MPH MOMOILH METO/IA BEKTOPHBIX JUATPAMM.

O [1-7]
IV [8-17]
WP [36-39]

2 ceMecTp

KonebarenbHoe JIBUKEHUE.

Bunsr xonebanuit. CrnoxxeHne KoyieOaHUN, METOJ BEKTOPHBIX JAMArpaMM.
l'apMOHMYECKMIT W AaHMapMOHMYECKUN OCUUIUIATOP U HX IPUMEpHI.
MaremaTtrueckuil 1 puzndeckuil MasTHUK. KonebaTenbHbli KOHTYP.
CrieKTpanbHOE Pa3yIoKEHNUE .

[Tpumeps! paznoxenuss Pypbe Ha KOHKPETHBIX (HU3UUECKUX Mpolieccax;

KoJ1Ie0aHUsl CTPYHBI.

OU [1-7]
IV [8-17]
WP [36-39]

KunemaTnka BOJTHOBBIX ITPOLIECCOB.

Bunel BosIH 1 uX XapakrepucTUKH. [lonepeunbie 1 IpoAoiIbHbIE BOIHBL. 6.
BonHoBOe ypaBHEHHE IIJIOCKOM YIPYroml M IUIOCKOM 3JIEKTPOMArHUTHOM
BOJIHBI; PE3YyJIbTAT PELICHUS JAHHOTO YPAaBHEHUS — YDABHEHHE BOJIHBI.

Harepdepernus u qudpakims BOJIH.

KorepentHocth. Crnoxenue KkojeOaHWW Jis  JABYX  KOTEPEHTHBIX
ucTouyHuKoB. MHTepdepenuuss Ha ToHKUX TuieHKax. [lpunnun [rolireHca-
DpeHerns.

KBanToBas ontuka U Teopusa bopa.
TennoBoe W3Iy4eHHE W 3aKOHBI HM3JTy4eHHs] aOCOIIOTHO YEpPHOTO Tea.
bopoBckas Teopus aTOMOB.

ATOMHOE S1pO.
CocTaB aTOMHOTO Ipa U €ro XapaKTePUCTUKH.
Macca u sHeprus CBsI3H A1ep.

OU [1-7]
IV [8-17]
WP [36-39]

Ilepeuyensb 1abopaTOPHBIX padOT

HaumenoBanue j1abopaTopHoii padoTsl. 3axanus,

BOINPOCHI, 0TpadaTbiBaeMble HA J1a00PATOPHOM 3aHSITUM

Bcero
JacoB

YyeoHo-
MeTOANYEeCKOoe




obecneuenmne

1

3

BBonHoe nabopatopHoe 3aHATHE, MHCTPYKTAX 10 TEXHUKE OE30MacHOCTH
Jlabopamopnas paboma «OnpeneneHre CKOPOCTH MU MPH TTOMOIIN
0aJUIMCTUYECKOTO MasgTHHUKAY.
Mexanunka HproToHa. 3aKOHEI COXpaHEHUS.
O6mas (GopMyIMpOBKa 3aKOHA COXPAaHCHHS HMITYJIbCa B MEXaHHUKE.
Mexanudeckas padora. Kunernaeckas sneprus. [loreHnnansHas sHeprusi.
3aKOH COXpaHCHHS MEXaHUUECKON SHEPIruu.

NN

OU [1-7]
I [8-17]
MY [18-35]
WP [36-39]

Jlabopamopnasa paboma «3y4deHne BpaaTeaIbHOTO TBUKEHUS.
Kunemartuka u JMHaMHKa TBEPJOTO Teja. MOMEHT MHEpPLUHU TBEPIOTO
Tena U 1npuMmepbl ero pacuera. OCHOBHOE ypaBHEHHE JIMHAMUKH
BpAIaTeIbHOTO JABIKEHHS TBEPAOTO Tela, UMEIOMIEro (PUKCUPOBAHHYIO
OCb BpallleHHus. MOMEHT HMIIyJibca M 3aKOH COXPAaHEHHUS MOMEHTa
MMITYJIbCA.

Jlabopamopuas paboma «PU3NUECKUI MASTHUK.

Kunematuka U quHaM#Ka TBEPAOrO Teida. MOMEHT MHEpPLUUU TBEPAOTO
Tena W npuMepel ero pacyera. OCHOBHOE ypaBHEHUE JUHAMUKH
BpAILlaTEIbHOTO JBMKEHHUS TBEPIOrO Tela, UMEoniero (GuKCUPOBAHHYIO
0Cbh BpallIeHUS

Jlabopamopnaa — paboma «V3yyeHne TEpPMOIMHAMHYECKUX CBOWCTB
BO3yxa Ha ocHoBe omnpenenenus Cp/Cy .

Monekynapaasg duszuka. OCHOBHBIE [IOJIOYKEHUS MOJIEKYJISIPHO-
KuHeTH4eckoil teopuu. OmpeseneHue uaealbHOro rasza. Temmeparypa u
MaBJICHHE C TOYKM 3PEHHUS  MOJEKYJISIPHO-KMHETUYECKOW TEopuHu.
YpaBHeHHE COCTOsSHUSA UJealbHOTO Ta3a (ypaBHeHue Kianeiipona-
Menpeneena ).

Jlabopamopnas  paboma «V3yueHue TEPMOAMHAMUYECKUX CBOMHCTB
BO31yxa Ha ocHOBe onpeneneHus Cp/Cy .

OcHOBBI ___TepMmojMHaMHUKU.  [lepBpld  3aKOH  TEPMOJIUHAMUKH.
W3orepmuueckuii, N30XOpHBIN, N300apHBIA MPOLIECCH; UX H300paKeHHUe
Ha P-V-amarpamme. AnuabaTudeckuid Tpoiiecc U ero ypaBHeHue. Llukm
Kapno wmpeanbnoit TtermoBoit mamuubl u ero K. I1. [I.; .rpaduyeckoe
n300pakeHre pabOTHI 32 OJWH IHMKJ UASaTbHON TEINIOBOM MAIIIMHBI

OU [1-7]
I [8-17]
MY [18-35]
WP [36-39]

Jlabopamopnass paboma «OnpeneneHue EMKOCTH KOHJEHCATOPOB IPHU
oMot Mocta CoTTu».

DJEKTPOCTAaTHKA B BAaKYYME W B BEIIECTBE. DIIEKTPUICCKOE TIOJIE U €0
xapaktepucTuku. Teopema ["aycca mis anekTpudeckoro mods. [IpoBoIHUK
B DJIGKTPUYICCKOM ITOJIe. DHEPTHUsl DJIEKTPUIECCKOTO TOJISA, 3allaCeHHOTO B
KOHJICHCATOPE.

Jlabopamopnas paboma «Omnpenenenue TOPU30HTAILHON
COCTABIISIIONIEH HANPSHKEHHOCTH MarHUTHOTO TTOJIST 3€MITH)

MarnuTocTaTika B BaKyyMeé M B BEHIECTBE. 3aKOH Ammepa s
B3aMMOJIEICTBUS 3JIeMEHTOB ToKa. 3akoH bruo-Caapa-Jlannaca. [Ipumepsl
pacyeTa MarHWTHOTO TIOJISL JUIsi KPYTOBOTO BUTKA C TOKOM M OECKOHEYHO
JUTMHHOT'O TIPSIMOJTMHEWHOTO MTPOBOIHUKA.

Jlabopamopnas paboma «VIHTYKTUBHOCTH KaTYIIKK.

YpaBHenuss MakcBemna. SIBieHHME AJEKTPOMATHUTHOM WHIYKIIHH,
VHIYKTUBHOCTb, CAMOMHAYKIHS. Tok cMmemieHus. YpaBHeHuss MakcBenia
B  UHTETpabHOW  (opme, TUIOCKas  DJIEKTpOMarHWTHash  BOJIHA.
MarepuanbHble ypaBHEHHS.

Jlabopamopnass paboma «VccnemoBanuwe 3aTyxaronux KoJjieOaHWN B
KOJIe0aTeIbHOM KOHTYPE MPHU MTOMOIIN OCITUILIOrpada.

KBazucranmonapusie Toku. OmnpeneneHue KBa3UCTAMOHAPHOIO TOKa.
[IpuMepsl KBa3MCTAIIMOHAPHBIX TOKOB, TpaduyecKkas HWHTEPIPETAIUs
XapaKTePUCTUK JAaHHBIX TOKOB TMPH TIOMOIIM METOJa BEKTOPHBIX
TUarpaMM.

OU [1-7]
IV [8-17]
MY [18-35]
WP [36-39]

2 ceMecTp




Jlabopamopnas paboma «MatemMaTHYeCKUN MasTHHUK.

KonebaTenbHoe IBUKEHUE.
Bunbr konebanumii. ["'apmoHmdeckue kosebanus. ClioxeHUe KoJaeOaHWMid,
METO/] BEKTOPHBIX JHArpaMM.

Jlabopamopnoii paboma «VccnaenoBanue CEKTPaIbHBIX XapaKTEPUCTHK
ONTUYECKOTO U3ITYUCHUSD.

CnekTpasibHOe  pasniokeHue. IIpumepsl
KOHKPETHBIX (PU3UYECKUX MpOoleccax.

pasnoxenuss @Dypbe Ha

OU [1-7]
IV [8-17]
MY [18-35]
WP [36-39]

Jlabopamopnas  paboma  «llomydeHnue cBeTa.
ITonTBep:kneHue 3akoHa Manrocay.

Kunematuka BONHOBBIX mporeccoB. [lomepednsle W HPOIOJIBHBIC
BOJIHBL. BOJIHOBOE ypaBHEHHE IIJIOCKOM YIPYrOW M 3JIEKTPOMAarHUTHOMU
BOJIHBI, PE3yJIbTaT PELICHUS JaHHOTO YpPaBHEHUS — YpaBHEHHE BOJIHBI.

[Ipumepsl.

MOJIAPU30BAHHOT'O

Jlabopamopnas paboma «Koinbiia HetoToHa).
Wnrepdepeninsa u mudpakmus BoaH. CroxkeHue KoyieOaHUH A ABYX
KOTepEHTHBIX HCTOYHUKOB. MTHTEpdepeHInsI Ha TOHKUX MJICHKAX.

Jlabopamopnas paboma «OrnpeneneHnue XapaKTepUCTUK CBETOBOMU
BOJIHBI C TIOMOIIBIO TU(PAKIIMOHHOHN PEIIETKI.
OnemenTtsl Dypbe-ontuku [IpeacrapneHne rapMOHUYECKUX KOJIeOaHUH B
KOMIUIEKCHOM MIIOCKOCTH. P @ypbe u nnrerpain @ypeoe.

Jlabopamopnas paboma «ONTHYECKUN TTUPOMETP»
KBanToBasg ontuka u teopus bopa. TemnoBoe H3iIydyeHHME M 3aKOHBI
M3ITy4eHus: aDCOJIFOTHO YEPHOI'O Tela.

OU [1-7]
IV [8-17]
MY [18-35]
WP [36-39]

Jlabopamopnas paboma «VccnenoBanue potordpdexrar
OCHOBBI KBAHTOBOW MEXaHUKHU.
KBaHTOBaHME dHEPrUM U dHEpreTudeckuil crekrp. [Ipocreimmue 3axaun
KBAaHTOBOM MEXAHMKHU.

Jlabopamopnoti paboma «VccnenoBanue CIEKTPaIbHBIX XapaKTEPUCTUK
ONTHUYECKOTO U3ITyUCHHUSI.

®du3uka aTOMOB M MOJIEKYJI. MOJIEKYJIbI, THUIIBI CBSI3€ B MOJIEKYJax,
MOJIEKYJIIpHBbIE CHEKTphl. Jlazepsl. DJIeMEHThl 30HHOW TEOPUH TBEPAOTO
Tea.

Jlabopamopnas paboma «Cuetunk I eiirepa»
AtomHoe apo. CocTaB aTOMHOTO 5i/ipa U €ro XapaKTepUCTUKU.
Macca u sHeprus cBsi3u szep.
SlnepHble CUIIBbI U SiIEPHBIE PeaKIMU. SIiepHble CUIIbl. PalnoakTHBHOCTB.
3aKOH paJMoaKTUBHOIO pacnaja. SiepHble peakuuu

Jlabopamopnas paboma «Cuetunk I eiirepa»
OneMeHTapHble yacTHibl. Kiaccudukanus sneMeHTapHbIX YacTHIL.
OCHOBBI COBPEMEHHOT'O €CTECTBO3HAHMUSL.

OU [1-7]
I [8-17]
MY [18-35]
WP [36-39]

3aiaHus I CaMOCTOSATEIbHOI Pad0ThI CTYACHTOB

Bomnpocsl 111 caMOCTOATEIbHOTO U3y4YeHus (3a1aHuUs)

Bcero
JacoB

YuebHo-
MeTOANYecCKoe
odecrmeyeHue

1

2

3

OcHOBHbIC TOHATUS W ompeneneHus ¢usuku. [Ipocreiimmme Momenu
MEXaHUYECKOW cHucTeMbl. KHHEMaTHUYeCKHE BEIUYHMHBI: PAIHYC-BEKTOD,
nepeMeIieHne, CKOpoCcTh, YCKOPEHHE, IyTh.

4

Mexanuka HproroHa. [loHsiTHEe Cuibl, TpaBWIO ClOXKeHUs cuil. BTopoi
3akoH Hprotona. Tpetnii 3akoH HpI0TOHA M 3aKOH COXpaHEHUsI UMITYJIbCa

3akoHbl _coxpaHeHus. OOmas ¢GoOpMyTHpOBKa 3aKOHA COXPAHECHHS
uMIyiabca B MexaHuke. Mexanuueckas pabora. Kunernueckas sHeprus.
[TorennuanpHas SHEpTHsl. 3aKOH COXPAaHEHUS MEXaHUYECKOW YHEPTHH.

10

OM [1-7]
I [8-17]
WP [36-39]




KuHemaTuka ¥ JUMHAMHUKa TBEPAOro Tenaa. MOMEHT MHEpUHMH TBEPIAOTO
Tera W npuMepel ero pacyera. OCHOBHOE ypaBHEHUE JTUHAMUKH

BpALATEIbHOIO ABMKEHHSI TBEPAOIO Teja, UMEIOIIEro (hPUKCHPOBAHHYIO 10
OCb BpallleHUs. MOMEHT HMIIyJibca M 3aKOH COXPAaHEHHS MOMEHTa
MMITyJIbCA.

OCHOBBI ___ PEINATUBUCTCKON  MEXaHUKH. IlocTynmatel  Teopuu
OTHOCUTENBHOCTH. CIEICTBUS TEOPUM OTHOCHUTEIbHOCTU. B3aumocBs3b 14

MacChl M DHEPTHUH.
MonekynapHas ¢dusuka. OnpeseneHue uaeaabHOro raza. Temmneparypa u
MaBJICHUE C TOYKH 3PEHHSI MOJIEKYIISIPHO-KUHETHYeCKol Teopuun. [lpumep 14
IUIsL OTHOATOMHOTO UI€aJIbHOTO Ta3a. Y paBHEHUE COCTOSHUS HAEaTbHOTO
raza (ypaBHenue Kiraneiipona-MeHeneeBa)

OcHOBBI TepMOAMHAMUKH. M3ompouecchl; ux uzobpaxenue Ha P-V- oM [1-7]
nmuarpamme. Aauabarudeckuii mporecc u ero ypasHenue. Llukn Kapuo 14 Iu [8-17]
uaeanbHoOM TemaoBor mamuHbl U ero K. I1. 1. UP [36-39]
OCHOBBI 2JIEKTPOCTATUKH. DIIEKTPUUECKOE TMOJIE U €ro XapaKTEPUCTUKH.
W300paxeHne  CUJIOBBIX  JIMHMM  TOJN M OKBUIOTEHIUAIbHBIX 14
MOBEpXHOCTEH. DHEprus OSJIEKTPUUYECKOTO IOJisA, 3alaceHHOTo B
KOHJICHCATOPE.

MaraurocTaTuka B BaKyyMeé M B BElIeCTBE. 3aKOH Amrepa s
B3aMMOJICHCTBH 2JIEMEHTOB ToKa. 3akoH buo-Caapa-Jlamnaca. [Ipumepsr 14
pacuera MarHMUTHOTO TOJIA 7l KPYrOBOTO BUTKA C TOKOM U OECKOHEUHO
JUIMHHOTO TIPSIMOJIMHEWHOTO MPOBOIHUKA.

YpaBHenuss MakcBenna. YpaBHeHus: MakcBensia B UHTErpaibHON dopme,
IUIOCKas  DJIGKTPOMAarHuTHas  BOJHA. YpaBHeHWss MakcBemia B
muddepennmansHoi popme. MatepuanbHbie ypaBHEHHUS.
KBasucranmmonapuble Toku. OrpeneneHre KBa3HUCTAIMOHAPHOTO TOKa. 16
[Ipumepbl KBa3UCTAIMOHAPHBIX TOKOB, Trpaduyueckas HWHTEpIpeTalus
XapaKTepUCTUK JAaHHBIX TOKOB TMpPH TMOMOIIM METO/Ja BEKTOPHBIX

TIarpamm.
KonebarenbHoe  jBmkeHue. Buabl  konebanuil.  ['apmoHuYeckue OU [1-7]
konebanus. CrnoxeHne KojaeOaHul, BEKTOPHBIE TUarpPaMMBbI. 18 JU [8-17]
CnekrtpanbHoe paznoxkenue. Ilpumepst pasznoxenuss @Dypbe Ha UP [36-39]

KOHKPETHBIX (PU3MYECKHX MPOLIeccax.

Kunemarnka BOJHOBBIX IpoueccoB. [lonepeunsie U IpOAOIbHBIE BOJIHBI.
BonHoBOE ypaBHEHUE i TUIOCKOW BOJIHBI, PELICHUE TaHHOI'O YPaBHEHUS 18
— ypaBHEHME BOJHEL. [IpumMepsl.

WnTepdepenims u audpaxims Boid. CiaoxeHne koaebaHuil 11 AByX
KOT€PEHTHBIX UCTOYHHUKOB. MIHTepdepeHrs Ha TOHKHX IJICHKaX.
IMpumeps! nudppaxkuuu. Judpakuronnas pemierka. EcrecTBeHHBINH 1 26
MOJIIPU30BAHHBIN CBET.

OnemeHThl Dypbe-onTuku. [IpencrapneHre rapMOHUYECKUX KoJeOaHHi B
KOMILIEKCHOM IIIIOCKOCTH; psax Pypbe, nurerpai Pypee.

KBantoBasg onrtuka, Teopusi bopa. TermnoBoe u3iydeHHWE M 3aKOHBI
n3IydeHus: abcoIoTHO YepHoro tena. Teopus aroma bopa.

18

OCHOBBI KBaHTOBOW MexaHWku. [TpuHin HeonpeneneHHocTu. KBaHTOBBIC
COCTOSIHMSI ¥ TPHUHIIUI CYNEPIo3uIMk. BpeMeHHoe U cTalroHapHOe
ypaBuenuss  lllpenunrepa.  Omepatopbl  (U3UYECKUX  BEIHUHH.
KBaHTOBaHME PHEpPruu W 3HepreTHueckuil crektp. [Ipocreiimue 3amaun 36
KBaHTOBOW MexaHUKH. PemieHue ypaBHenus LlIpenuHrepa asisi 4acTHIBI B
OJTHOMEPHO# OEeCKOHEUHO TTyOOKOW MOTEHIalbHOU siMe. [IpoxokaeHue
MUKPOYACTHUIIBI Yepe3 TOTCHIMAIbHBIN Oapbep, TYHHEIbHBIN 3 (deKT u
ero oObLsICHEHHE.

AToMHoe sipo. CocTaB aTOMHOTO sIJIpa U €ro XapaKTepUCTUKU. Macca u 18
DHEPTHUS CBS3M SIJIEP.

Oobpa3oBaTeibHbI€ TEXHOJIOTMH
HpI/I pcajm3anuun y‘IC6HOFO Marepuajia KypCa HCIOJB3YIOTCA Pa3JINYHBIC O6pa30BaTeJ'ILHBIC



TEXHOJIOTHH, CIIOCOOCTBYIOIIME CO3AaHUI0 aTMOcdepbl CBOOOIHON M TBOPYECKOM AMCKYCCUU KaK MEXITY
mpernoaaBaTeNieM U CTyJAEeHTaMH, TaK U B CTyJAeHYecKol rpymme. Llenpio mpu 3ToM sBIseTCs BBIpabOTKa y
CTYJICHTOB HaBBIKOB M KOMIIETEHIIUM, TO3BOJISIOIINX CAMOCTOATEILHO BECTU UCCIIEA0BATENBCKYIO U HAYYHO-
MeJaroru4ecKyro padory.

Peanuzanus KOMOETEHTHOCTHOI'O IMOAXO0J]a MpelyCMaTpUBaeT IIUPOKOE HCIIOJIb30BAaHHE B Y4eOHOM
MPOIECCE AKTUBHBIX M MHTEPAKTUBHBIX ()OPM TPOBEACHUS 3aHSITHIA:

1) pa3bop KOHKpETHBIX CUTYyallUi MPH PEIICHUU 3a7]a4 M0 KOHTPOJIbHBIM 33/1aHUSM;

2) pa30op KOHKPETHBIX CHUTYAIli MpPU MPOBEICHUM JICKIIMOHHBIX 3aHATHH, B TOM YHUCIE B Qopme
KOJUIOKBUYMOB;

3) BHeayauTOpHYIO pabOTy B paMKax TEKYIIUX BHEAYAUTOPHBIX KOHCYJIbTAMA C IIEJIbIO
dbopMupOBaHUA U Pa3BUTUS MPO(PECCHOHATBHBIX HABBIKOB 00YYarOIMIMXCS.

B pamkax y4eOHBIX KypCOB MOTYT OBITh MPEAYCMOTPEHBI BCTPEUHU C MPEIACTABUTEISIMA POCCHMCKHUX U
3apyOeXHbIX KOMIAHWI, YHUBEPCUTETOB, T'OCYJAapPCTBEHHBIX M OOIIECTBEHHBIX OpraHu3aluid, MacTep-
KJIACChI 3KCIEPTOB U CIELHUAIIMCTOB.

HNudopmalinoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble MPU OCYIIECTBICHUU 00pa30BaTEIBHOIO Mpoliecca
1o AucuuIuinHe «du3nkay:

- aKTHMBHAasA padoTa C COBPEMEHHBIMH MaKeTaMU MPUKIAAHBIX IpOrpaMM sl 00paboTKU pe3yIbTaToB
AKCIIEPUMEHTAJIbHBIX JIaHHBIX;

- CaMOCTOsITeNbHOE U3yyeHue KypcoB «®Dusuka B onbitax. Yacte 1. Mexanuka», «@u3nka B OINbITaX.
Yacts 2. Monekynsipaas pusukay, «dusuka B onbiTax. Yacts 3. DIEKTPUUECTBO U MarHeTusmy, «dusuka B
onbiTax. Yacte 4. OnTuka U BOJHBI».

(I)OHII OLCHOYHBIX CPEACTB

@DOHJ OLIEHOYHBIX CPEJICTB IO JIUCUUIUIMHE 00ecredyuBaeT IPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yibTaToB OOy4YeHHs (KOMICTCHIMA M HMX WHIUKATOPOB) TIOCPEICTBOM MEPONPHUSITHI TEKYILETo,
pY6€)I(HOFO H IPOMCKYTOYHOI'O KOHTPOJIA IO JUCHUIIIINHEC.

CBs13b MeX1y GOPMUPYEMBIMU KOMITETCHIIUSIMU ¥ (POPMaMU KOHTPOJISI UX OCBOCHUS TPEJICTABICHA B
cienyromen Tabuiie:

Ne HaunmeHoBaHMe KOHTPOIHPYEMBIX Kon 1 HaumeHoBaHNE HaumenoBanue
/11 pasnenoB (Tembl) WHJUKATOPa JOCTHUKEHUS OIICHOYHOTO CPEeJICTBA
KOMITETEHITA
BxonHol KOHTpOJIB

1 BXxoHOM KOHTPOJIb Bomnpocsl BXOgHOT0
KOHTPOJIS
(MUCHMEHHO/YCTHO)

ATTecTtanus pas/iejoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH
1 OCHOBHBIE TIOHATHS W  OMNPEACICHUS VK-1, YKE-1, YKII-3, TecT — 1, NTUCEMEHHO
¢u3uku. Mexanunka Herorona OIIK-3, OIIK-6

3akoHbl coxpaHeHus. KwuHematuka u
JMHAMHUKa TBEPIOro Tena. PenstuBucTckas
MEXaHHKA. MonexynspHast ¢busnka.
OCHOBBI TEPMOJTHHAMHUKH.

2 | OcHOBBI 3JEKTPOCTATUKH. VK-1, YKE-1, YKII-3, Tect — 2, NMCbMEHHO
MarnuTocTtaTuka B BAKyyMe€ U B BELIECTBE. OIIK-3, OIIK-6
YpaBHEHUA Maxkcgemnna.
KBazucranmoHnapHble TOKH.

3 | KonebarensHoe nBmwkeHue. CrieKTpaibHOE VYK-1, YKE-1, YKII-3, TecT — 3, mUCEMEHHO
paznoxxenne. KuHemartnka  BOJHOBBIX OIIK-3, OIIK-6
nporieccoB. MaTepdepennms n audpaxims
BOJIH. OneMeHThI Dypbe-ONTHKU.
KBanToBass ontuka wu Teopusi bopa.
OcHOBBI KBaHTOBOW MexaHUKU. Puznka
aTOMOB U MOJIEKYJI.




4 | ATomMHOE S1Ipo. SlmepHbIe CHIIBI U sIIEpPHBIE VK-1, YKE-1, YKII-3, Tect — 4, TUCEMEHHO
peakuu. DIeMEeHTAPHBIE YACTHUIIBI. OI1K-3, OIIK-6
[IpoMexxyTouHas aTTecTanus
1 | Ox3amen VK-1, VKE-1, YKII-3, Bonpocsl k 3x3ameny
OIIK-3, OTIK-6 (ycTHO)

OueHo4YHbIE CpeICcTBA

No HaumenoBanue [IpencraBnenue
. /;1 OLICHOYHOI'O Kpatkas xapakTepucTrka OleHOYHOTO CPEACTBA | OLIEHOYHOI'O CPEJCTBA B
CpeICcTBa donme

1 | BxoxHoii koHTpodib | [TuceMeHHBI ~ Ompoc,  HampaBiIeHHBIH  Ha | Bompockl BXOIHOTO
BBISIBJICHHE TPOOEIIOB B 3HAHUSX CTYACHTOB W | KOHTPOJIS
TOTOBHOCTH UX K IOJIYY€HHIO HOBBIX 3HAHUM.

2 | Onpoc IIncbMeHHBIM OHpPOC C KpaTKUM M3JI0KeHHEM | Bompocs!
pE3yJIbTaTOB OCBOCHMS pa3Jiesa, HallPABJICHHBIN
Ha OLICHKY 3HAHHUW CTYJEHTOB B XOJE TEKYILErO
KOHTPOJIs1 JOPMUPOBAHUS KOMIIETEHLIUU

3 | Tecr TecT HampaBJIeH HAa OLEHKY CTENEHU OCBOEHHUs | PDOHJ TECTOBBIX 3aJaHUI
CTYACHTaMH 3HAHUM, YMEHUH U HAaBBIKOB B XOJI€
TEKYILETO KOHTPOJIS dbopmupoBaHus
KOMIIETEHIIUH

4 | Dk3ameH CpenctBo mpoBepKH, IpelHa3HaueHHoe [uisl | Bompocs! k 3x3aMeny
OLICHKHU CTEICHU JOCTHKCHUS
3aIJIaHUPOBAHHBIX PE3YJIbTAaTOB (POPMUPOBAHUS
KOMIICTCHIIMM 110  3aBEPIICHUH  H3Y4CHHUS
JUCHUITIINHBI

MeTtoanyeckue MaTepHualibl, oONpele/siiOliMe IPOUeIYPbl OLEHHMBAHMA 3HAHMI, YMeHWIi,
HABBIKOB M (MJIM) ONBITA /1eSITEJILHOCTH, XapaKTEePU3YIOLIUX ITaNbl GOPMUPOBAHUS KOMIMETEHIMIA.

Bpewmsi, otBoguMoe Ha TecT coctaBisier 90 munyt. M3 001iero mepeyHsi BONPOCOB B CIIy4yaltHOM
nopsijike BeIOUpaeTcs 45 /Ui COOTBETCTBYIOIIETO pa3jiesia U MPOBOAUTCSA MpOIeypa OLIEHUBAHUS 3HAHHM,
YMEHUH, HaBBIKOB U (WJIH) OIBITA JAEATEIEHOCTH, XapaKTEPU3YIOIIUX 3Tabl (JOPMHUPOBAHUS KOMITETCHIINH.

DK3aMeH MpOBOAMUTCS B NHCbMeHHOW Qopme. buner coxepxur 2 Bompoca. Ha moarorosky
otBoauTCs 60 MUHYT.

Jl1is olleHKU 3HaHWM, YMEHUH, BiaJleHul U (WJIK) OmbITa ACSITENbHOCTH, XapaKTePU3YIOIIUX STarbl
(dopMHpOBaHUS KOMITIETEHIINN CTY/ICHTA UCIIOIB3YIOTCS CIIEAYIONINE BUABI OIEHOYHBIX CPEICTB:

1. BxoaHo#l koHTpoJb. [TuCbMEHHBINH ONpOC, HaNpaBIEHHBIH HA BBIABICHHE MPOOEIOB B 3HAHUAX
CTYJICHTOB ¥ TOTOBHOCTH HMX K TOJIYYCHHIO HOBBIX 3HaHMU. OT oOydaromierocsi TpeOyeTcs: onpeaeieHne
HOHATHI, 000CHOBaHME BBIIBUHYTHIX MOJIOKEHHH, CBOOOIHOE ONEpUpOBaHUE (PAKTUYECKUM MaTEpHATIOM.

2. Omnpoc. llenp MOATOTOBKM K OMPOCY COCTOMT B ()OPMHUPOBAHHWU y OOYYAIOIIETOCS HABBIKOB
aHalM3a TEOPEeTHYECKUX TMpoOJeM Ha OCHOBE CaMOCTOSATENIHOTO M3Y4YEeHUs Yy4yeOHOM M Hay4yHOH
mutepatypel. OT oOydaromierocss TpeOyercsi: BiaJleHWE M3YyYEHHBIM B XO0J€ Y4YeOHOro mpoiiecca
MaTepHajIoM, OTHOCAILIMMCS K paccMaTpuBaeMoil mpo0iemMe; 3HaHUE Pa3HbIX TOYEK 3PEHHs], BRICKA3aHHBIX B
HAay4YHOW M Y4eOHOU JTUTEpaType MO COOTBETCTBYIOIICH MpoOieMe, YMEHHE COITOCTABIISATh UX MEXKIY COOOM;
HaJIM4Me COOCTBEHHOTO MHEHHMS M0 00CYK/1aeMbIM BOIIPOCAM M YMEHHUE €0 apryMEHTHPOBATb.

3. Tecrt. PaboTa ¢ TECTOBBIMHU 3aJJaHUSIMH OCYIIECTBIISIETCS KaK BO BPEMsI ayJIUTOPHBIX 3aHSATHIMA, TaK
U B IIpPOILECCE CaMOCTOATENbHOW  paboThl  oOywaromierocsi. TecToBble 3aJaHUsl  MO3BOJISIOT
IPOKOHTPOJIMPOBATh CTETIEHb YCBOCHUS OCHOBHBIX ITOHSITHN/KATETOpUi, HCIIOIB3YEMBIX B H3ydaeMOH
JTMCLUTUIMHE.

4. Dx3amMeH. DK3aMeH MO0 JUCIHUIUIMHE TPEACTaBiIsieT Cco00i HMTOrOBOE HWCIBITAaHHE TIO
npodecCHOHATBLHO-OPHEHTUPOBAHHBIM IPOOJIeMaM, YCTaHABJIMBAIOLIEE COOTBETCTBUE IMOATOTOBICHHOCTH
CTYJICHTOB TpeOOBaHUSM O00pa30BaTEIBLHOTO CTaHIAPTa. 3a4eT/DK3aMeH MPOBOJUTCSA C IIENIBI0 MPOBEPKHU



YPOBHSI M KauecTBa COPMUPOBAHHOCTH KOMIETEHIIMH B paMKaX COOTBETCTBYIOLIETO 3Tama U MO3BOJIAET
BBISIBUTh M OLIGHUTh TEOPETUUYECKYI0 M NPAKTHYECKYI0 TOJArOTOBKY CTyAEHTa [UIsl PELICHMS
npoecCuOHANBHBIX 3a/1ay.

IlepeyeHb BONPOCOB BXOIHOT'0 KOHTPOJISA

1. Yto Ha3bIBaeTCs MAaTEpUAIBHON TOUYKOM U TPAEKTOPHEW €€ ABM)KEHUS B HEKOTOPOM CHUCTEME
orcuera’?

2. Jlatp ompeneneHue MOCTYNATENIbHOTO W BPAINATENFHOTO JBWKCHUHU Tena.

3. Uem oTinyaercss paBHOMEPHOE IpSAMOJIMHEHHOE IOCTYNaTeJIbHOE  JBM)KEHHE OT
HEPaBHOMEPHOI0?

4. CymecTByeT JM [OCTYNaTeIbHOE KPUBOJIMHENHOE ABHKEHHE?

5. 3anmcare (GOPMYIIBI Ui CKOPOCTH H ITYTH MPSIMOIUHEHHOTO PABHOIIEPEMEHHOTO JIBUKEHUSI.

6. Codopmynupoats Tpu 3akoHa HeroToHA.

7. Mexannyeckas pabota A mpu  NPAMOJIMHEHHOM  TIEpEMENICHHHM  Tella IOJ JEHCTBHEM
MOCTOSTHHOM cuiibl F onpenensercs popmMynon.

8. Uro Ha3bIBaeTCsA 3aKOHOM BCeMHPHOTO TsiroteHusi? Kro ero aBrop?

9. Yro Takoe Bec Tena?

10. Kaxk ¢popmymupyercs 3axon [lackains ams >KUAKOCTH U Ta3a’?

11. CdopmynupoBaTs 3aKk0H Apxumena.

12. Yemy paBHO THIPOCTATUIECKOE JABICHUE KUAKOCTH Ha TyonHe h?

13. CdopmynnpoBaTb OCHOBHbIE 3aKOHBI HAEATBHOIO rasa.

14. Kak cBsi3aHO MOHSATHE MOJIS BEIIECTBA C YUCIOM ABOraapo?

15. Yemy paBHa paboTa raza nmpu U30XOpHOM Ipoiecce?

16. Yo Takoe K.1.J. TeIUIOBOW MAIIuHbI?

17. Jlath ompeneneHue aOCONIOTHOM M OTHOCHTENbHOM BIaKHOCTH BO3/yXa.

18. C kaxoii cuiol B3aMMOJICHCTBYIOT JiBa TOYCUHBIX 3apsiaa?

19. Yemy paBHa €MKOCTb IIJIOCKOTO KOHAEHCATOpa?

20. Yemy paBHa pe3yNbTUPYIOIIAs €eMKOCTh IIPU MapajuIeIbHOM U MOCIIEI0BATEILHOM COCTUHEHUN
JIBYX KOHJEHCATOPOB?

21. Yto Takoe MOCTOSHHBIN TOK? UeMy paBHa CHJIa TOCTOSTHHOTO TOKa?

22. CdopmynupoBats 1 3anucath 3aKk0H OMa JUIsi OTHOPOTHOTO y4acTKa [ENH MOCTOSIHHOTO ToKa?

23. 3akon Oma /s 3aMKHYTOM TIETIH.

24. CdopmynupoBats 1 3anucath 3akoH Jxoyns-JIeHua.

25. PaboTa 1 MOIIIHOCTH IIEKTPUUECKOTO TOKA.

Texymuii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBISEMbII MOHUTOPUHT YPOBHS YCBOEHUS 3HAHUU U
(dbopMUpOBaHUS YMEHUH U HABBIKOB B TE€UEHUE ceMecTpa. TeKylluid KOHTPOJIb 3HAHWN, YMEHUN U HaBBIKOB
CTYACHTOB OCYILECTBIIETCS B XOJA€ Y4eOHBIX (ayJUTOPHBIX) 3aHATHH, MPOBOJUMBIX IO PACHHCAHUIO.
dopMaMu TEKYIIETO KOHTPOJS SBISIFOTCS BBITIOJHEHHWE KOHTPOJBHBIX paboT, coauyd OTYETOB 110
1a0opaTOpHBIM paboTaM M JOMAIIHUX 33aJaHUH.

B kadecTBe OLIEHOYHOTO Cpe/CTBa aTTECTAallMM pa3jiela UCHOJIb3YIOTCS YCTHBIM ONpPOC, MUTOrOBas
KOHTpOJIbHAs padoTa.

Jlis IpoMEXYTOYHOM aTTecTalluu MPEeAyCMOTPEHBI 3K3aMEHAIMOHHBIE BONPOCHI M IMPaKTUUYECKHE
3aJaHMsL.

Bonpocel TeKkyuiero KOHTpoJs
Tecr- 1 Mexanuka, MoJsieKyJsipHasi (U3NKa U OCHOBBI TEPMOJIMHAMHUKHU
MexaHnuka
1. 3apnanue
OtMeTbTE NIPaBHIbHBIN OTBET:
Paznen mexaHuky, n3y4aromui IBHKEHHUE TEN, HE pacCMAaTpUBasi IPUYHMHBI, KOTOPBIE 3TO JBUKEHUE
00ycIaBIMBAIOT HAa3bIBACTCA. . .
a) TMHaAMHKa



0) craTtuka

B) KHUHEMATUKA

T') PeNIATUBUCTCKAs MEXaHHUKA

2. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

Paznen Mexanuku, U3y4darolnii 3aKOHBI PABHOBECHS TEJI, Ha3bIBACTCH. . .

a) TMHAMHKA

0) craruka

B) KHHEMaTHKa

T') pEISTUBUCTCKAs MEXaHUKA

3. 3ananue

OTMeThTE NPABWIBHBIN OTBET:

Pazngen mMexaHuku, u3ydaromui JBU)KEHHE TEJ M NPUYUHBI, KOTOPBIE BBI3BIBAIOT 3TO JBUKECHUE
Ha3bIBAeTCH. ..

a) cTaThKa

0) KHHEeMaTHKa

B) PEISATUBUCTCKAS MEXaHUKa

') IMHAMHKA

4. 3aganune

OTMeThTe NPAaBUJILHBINA OTBET:

JIuHus, KOTOPYIO ONUCHIBAET MaTEpUATIbHASI TOUKA [TPU CBOEM JIBUKEHUU, HA3bIBACTCH. ..

a) mepeMeleHme

0) TpacKTOpHs

B) ITyTh

T') painyc BEKTOp

5. 3apanue

OTMeThTE IPABUJIBHBIN OTBET:

KoopannaTsl MatepuanbHOR TOUKU B JIFOOOH MOMEHT BPEMEHH MOXHO OIIPEJICIIUTh, €CIIH 33JaHbl:

a) HaJyallbHasl CKOPOCTh M HaYallbHOE YCKOPEHUE

0) HavaJIbHOE YCKOPEHUE U HAYaJIbHBIE KOOPIUHATHI

B) HauajbHasi CKOPOCTh U HAYaJIbHBIE KOOPIUHATHI

6. 3aganue

OTMeThTE NIPABUJIBHBIN OTBET:

Du3NUEeCKUM BEKTOPOM SIBIISETCSI:

a) nepemelleHne

0) CKOpOCTh

B) YCKOpEHHE

T') KOJIMYECTBO JBUKECHUS

7. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

UTo sABIISIETCS] KOJIMUECTBEHHOW MEPOil N3MEHEHHUSI OJI0KEHHS Tella:

a) MPOWUIEHHBIN yTh

0) BEKTOp MepeMeIIeHus

B) TPAaeKTOpPHUS

') CKOPOCTh

8. 3ananue

OTMeThTE NIPABWIBHBIN OTBET:

Uwucno crenenei cBOOOIbI MAaTEPUATLHON TOYKHU PaBHO:

a) 2

0)1

B) 3

r)4



9. 3aganue

OTMeThTE NIPABWIBHBIN OTBET:

UYucno creneHeil cB000 b TOHKOTO OJJHOPOJIHOTO CTEPKHS PaBHO:

a) 2

0) 3

B) 4

r)5

10. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

IIpoiineHHbIl MaTepuanbHOU TOYKOM IIyTh €CTh:

a) JUIMHA TPACKTOPUHU TOUKHU

0) AMMHA BEKTOpa MepeMEelICHUs TOYKU

B) BEKTOP, COSTUHSIONINI HAYAIbHYIO U KOHEUHYIO TOUKU TyTH

T') JIMHUS, OMUChIBAEMasi TOYKOM B MPOCTPAHCTBE MPH €€ IBHIKCHUU

11. 3aganue

OTMeThTe NPAaBUJILHBINA OTBET:

[lepemenienue MmaTeprallbHOW TOUYKHU €CTh:

a) MPOWICHHBIA TOYKOH IMyTh B IPOCTPAHCTBE

0) BEKTOp, HAIIPABIICHHBIH U3 HAYAJIbHON TOYKU B KOHEYHYIO

B) JUIMHA TPAEKTOPUU TOUKH

T') JUHUS, OMUCBhIBaeMasi TOUYKON B POCTPAHCTBE MpHU €€ MepeMelleHun

12. 3aganue

OTMeThTE IPABUJIBHBIN OTBET:

I1yTh, IpONAEHHBIN TEJIOM, €CTh:

a) BETMYMHA, PaBHAsI MOAYJIIO BEKTOpa epeMeIeHUs

0) JIMHA TPACKTOPHH TeJIa

B) BEKTOP, COCTUHSIONINI HAYAIbHYIO U KOHEUHYIO TOYKU TPACKTOPUU

I) BEJIMYMHA, paBHas MOJAYJIO BEKTOpPA, COEIMHAIONIAs HAadajllo KOOPAMHAT U KOHEYHYIO TOUYKY
TPaEKTOPUHU

13. 3aganue

OTMeThTE NIPABUJIBHBIN OTBET:

[lepemenienue MaTepralbHON TOUKHU €CTh:

a) BEKTOP, COEIUHSAIOIMINN HAYaI0 KOOPAUHAT U KOHEUHYIO TOUKY TyTH

0) IyIMHA TPAEKTOPUU TOUKHU

B) BEKTOP, COBIMAJIAIOIIUI C HAIIPaBICHUEM CKOPOCTH JIBUKEHUS

T') BEKTOP, COSAMHSIONINN HAYAIbHYIO U KOHEUHYIO TOYKHU MTyTH

1) BEKTOP, YUCIIEHHO PaBHBIN MPOWIEHHOMY TOYKOU MyTH

14. 3aganue

OTMeThTE NIPABUJIBHBIN OTBET:

MarepunanbHas TO4Ka — 3TO:

a) TeJ0 MPEeHEeOPEKUTENBHO MaJIO MacChl

0) reomeTprUYeCcKas TOUKa, yKa3bIBaroIlasl MOJIOKEHHE Tela B IPOCTPAHCTBE

B) T€JO OYEHb MAJIBIX Pa3MEPOB

T') TeJI0, MacCOM KOTOPOTO0 MOXKHO MPEeHEeOpeYh B YCIOBUAX JAHHOM 3a/1a9n

1) TeNo, pa3MepaMy KOTOPOTro MOKHO NMPEeHeOpedb B YCIOBUAX TaHHOHU 3a1a4H

15. 3ananue

OTMeThTE NIPABWIBHBIN OTBET:

TpaexkTopust IBHKEHHSI MATEPUAIIBHOM TOYKH — 3TO:

a) JIMHUSI, YKa3bIBatOUIasi HAIIPaBJICHUE ABUKEHUS TOUKH

0) TUHUSA, OMMChIBaEMasi TOUKOM B MPOCTPAHCTBE TMPH JIBIKCHUH

B) MOHSTUE, TOKIECTBEHHOE IPOUIEHHOMY TOUYKOM MyTH

I') JUIMHA BEKTOpa MepeMeLeHUsI TOUKU



1) BEKTOP, COEIUHSAIOMINN HAaYaJIbHYI0 U KOHEYHYIO TOUKY MyTH

16. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

Kakas u3 cnenyrommx Gopmyn, OMpeAeSiomuX nepemMenieHrne (o MOAYI0) Tella Ha TUIOCKOCTH,
SBIISIETCS TIPABUIILHOM:

a) |AF| = \/(Xl +x2)% + (yq +y2)?
0) |AF| =(x; +x2) — (y1 +y2)

B 87 = G —x)? + 51— ya)?

r) |AF| = \/X1 "X+ Yy1Y2

17. 3ananue

OTMeThTe NPaBUJILHBINA OTBET:

dusnyeckas BEIMYMHA, XapakTepH3ykomas OBICTPOTY H3MEHEHHsSI CKOPOCTH MO0 MOIYII U
HAIPAaBJICHUIO, SBJISETCS ...

a) YCKOpeHHueM

0) CKOPOCTBIO

B) CPEJHUM YCKOPEHHEM

I') CpeaHeil CKOPOCThHIO

MoaexkyasipHasi (UM3MKa ¥ OCHOBBI TEPMOAMHAMMKH
1. 3aganne
OTMeThTe NPAaBUJILHBINA OTBET:
XKuakocTs 1 ra3 UMEIOT OAMHAKOBBIC (PU3UYECKUE CBOWCTBA MIPU:
a) TeMIIepaType KUIEHUS
0) KpUTUYECKOU TemIepaType
B) TeMIIepaType KOHICHCAIIUH
T') TEMIEpaType UHBEPCUH
2. 3ananue
OTMeThTE NPABUJIBHBIN OTBET:
I'padukomM 3aBUCUMOCTH JaBJICHHS OT 00beMa MPU MOCTOSTHHOW TEMITEpaType SBIISICTCS:
a) mapabosna
0) npsiMast TUHUS
B) runep6osna
T') ONPEICNICHHOTO Ha3BaHUS HE UMEET
3. 3aganue
OTMeThTe NPaBUJILHBINA OTBET:
VYrpaBneHue COCTOSHMS HI€ATBHOIO ra3a UMEET BUI:

PV

a) — = const
PT

0) ~ = const
VT

B) 5 = const
P

r) — = const
VT

4. 3aganue

OTMmeTbTE NPABUJIBHBIN OTBET:

OOBeM 0IHOTO MOJISL BEIIECTBA ITPH HOPMAJIBHBIX YCIIOBHUSX PABEH:
a) Vo, = 22,4 -1073 MK

6) Vi, = 22,4 - 1073 m*/moms - K

B) Vi, = 22,4+ 1073m3 / Mos1b

r) Vi, = 22,4-103m3/ mosb



5. 3apanune

OTMeThbTE NPAaBUIbHBIN OTBET:

CpenHsisi KUHETHYECKasi YIHEPTHsl, IPUXOAIIAsCsI Ha OJIHY CTEeHb CBOOOIbI MOJIEKYIIbI UJCaIbHOTO
rasa:

a) SkT

2

6) ng

B) kT

r) %kT

6. 3aganmue

OTMeThTE NMPAaBUIbHBIN OTBET:

B ypaBnenuu Ban-gep-Baanbca nonpaska <<ay» yUUTHIBAET:

a) CTOJIKHOBEHHE MOJIEKYJI MEXITy COO0i

0) U3MEHEHHE TUIOTHOCTH Ta3a B 3aBUCUMOCTH OT TeMIIepaTyphl

B) B3aUMHOE MPUTSHKEHUE MOJIEKYIT

T') pa3Mepbl MOJIEKYII ra3a

7. 3ananue

OTMeThTE IPABUJIBHBIN OTBET:

Uemy paBHa Macca OHOTO KAJIOMOJISI YTIEKUCIIOTO Ta3a’?

a) 44 xr

0) 42 xr

B) 46 Kr

r) 43 xr

8. 3aganmne

OTMeThTe NPaBUJILHBINA OTBET:
3axoH lllapns B aOCOMIOTHOM LIKaje TeMIIepaTyp 3aluChbIBAeTCs TaK:

a) Pr = %
0) Pr = PyaT
B) Pr = %
r)Pr = z—:

9. 3ananue

OTMeThTe MPaBUJILHBINA OTBET:

Temmnepatypa, mpu KOTOpO# cpenHsis apudMeTHIecKasi CKOPOCTh MOJIEKYII BOJOPO/ia CTaHET PaBHOMN
BTOpO kKocMuueckoit ckopoctH (B K):

a) 12:10°

6) 10*

B) 7.5:10°

n) 11,85:10°

10. 3aganune

OTMeTbTe NPaBUJILHBIN OTBET:
CpenHsisi KHHEeTHYEeCKasi YHEPTrHsl MOCTYNATENbHOTO ABMKEHUSI MOJIEKYJIbl HJEaIbHOTO Tasa:

11. 3aganue
OtMeTbTE IPaBUJIbHBIN OTBET:
B ypaBuenuu Ban-nep-Baanbca momnpaska «by> yauteiBaer:



a) YMCJI0 CTOJIKHOBEHHUM MOJIEKYJI MEXKTy COO0i

0) U3MEHEHHE TUIOTHOCTH Ta3a B 3aBUCHMOCTH OT TeMIIEPaTyPhI

B) DHEPI'HI0 B3aUMOJICHCTBUS MOJICKYII

I') pa3Mepbl MOJIEKYJI ra3a

12. 3aganue

OTMeThTE NMPaBUJIbHBIN OTBET:

C nomoibio 6apomMeTpa U3MEPSIOT:

a) Maccy

0) naBieHue

B) 00BEM

T') TEMIIEPaTypy

13. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

VY aenbHbI 00bEM L 3TO 00BEM €TMHHUIIBL:

a) Macchl

0) TUIOTHOCTH

B) BEJIMYUHBI, 00paTHON 00BEMY

I') U3 IPUBEACHHBIX BHIIIC BEJIMYMH HET MPABUIHLHOTO OTBETA

13. 3aganune

OTMeThTe NPAaBUJILHBINA OTBET:

Y aenbHbIi 00beM L 3TO 00BEM €IUHULIBIL:

a) Macchl

0) MJIOTHOCTH

B) BEJIMUMHBI, 00paTHON 00bEMY

T') U3 IPUBEACHHBIX BbIIIE BEJIMYMUH HET MPAaBUILHOTO OTBETA

14. 3ananue

OTMeThTE IPABUJIBHBIN OTBET:

JlaBnenue cmecu razoB B cocyne oobemom 0,01 M , €CJIM B HEM HaXOAUTCA a30T maccoii 14 r u
Bogopoa macco 4 r mpu T =300 K:

a) 500 kIla

6) 500 aTm.

B) 623 klla

r) 623 MM pT. CT.

15. 3ananue

OTMeTbTE NPaBUJIbHBIN OTBET:

CpenHsisi KBaJpaTUIHAS] CKOPOCTh:

a) (L KB) = %ZiN:loiz
6) (vkB) = [N XN v?
B) (VkB) = [~ IN v;

r)(vke) = [N XN v;

16. 3aganue

OTMeTbTE NPABUJIBHBINA BAPHAHT:

B ypaBHenun Ban-nep-Baanbsca nonpaska «b» uMeeT GU3NUECKHI CMBICT:

a) 00BbeM, KOTOPBIH OBl 3aHSUT OJIMH MOJIb Ta3a IPH OECKOHEYHO MaJIOM JaBJICHUN

6) 00beM, KOTOPBIHA ObI 3aHsUT OJJMH MOJIb Ta3a IPU HOPMaJIbHBIX YCIOBUSIX

B) IIpEIENbHBIN 00beM, KOTOPBINM Obl 3aHSJT OJUH MOJIb ra3a MpH JaBJICHUH, CTPEMSAIIEMCS K
0ECKOHEUHOCTH

') 00beM, MPEOCTABICHHBIN JIJIs1 CBOOOTHOTO ABUKEHUS MOJIEKYJT OJTHOTO MOJISI Ta30B



17. 3aganue

OTMeThTE NPABWIbLHBIH BAPUAHT:

UYucno ABoragpo BbIpa)kaer:

a) YMCII0 MOJIEKYJ B €JMHUIIE 00beMa

0) 4KCII0 MOJIEKYJI B OJTHOM MOJIE BellecTBa

B) YHCJIO MOJIEKYJ B €IUHUIIE MAcChl BEILLECTBA

T') YUCJIO AaTOMOB B OZJTHOM MOJI€ MHOTOAaTOMHOTO BEIlIECTBA

18. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

KaKoB MOPS/I0K BEIMYMHBI HA3bIBAEMO#l mTocTostHHON ABoraapo (Na=6.022 * 10%):

a)23

0) 25

B) HET MOPSJIKA, T.K. YUCIO ABOTapO — 3TO YUCIIO MOJIEKYJ, COACPKAIIUXCS B OJJHOM MOJIE
BELIECTBA

19.3aganue

OTMeThTe NPAaBUJILHBINA OTBET:

Temnepatypa cMmecu, eciiu B OallIOHE EMKOCTBIO 5 JI COJIEPIKUTCS CMECh I'elisS U BOJOPO/ia Maccon
10 r npu naBnenuu 500 kIla, npuyem maccoBas 1o:s renust pasHa 0,6:

a) 86°C

6) 75°C

B) 75 K

r) 258 K

1) 86 K

Tect — 2 Dj1eKTPUYECTBO U MATHETU3M

1. 3aganne

OTMeThTe MPAaBUJILHBINA OTBET:

Cuoii JIopeniia Ha3bIBaeTcs. ..

a) cuiia, ACMCTBYIOIIas Ha TPOBOJHUK C TOKOM B MarHUTHOM TI0JIE

0) cua, AeicTBYIOIIas Ha 3aps]] CO CTOPOHBI TIEKTPHUUECKOTO OIS

B) CHJIa, IEUCTBYIOIIAS HA 3apsii CO CTOPOHBI MATHUTHOTO TTOJISI

T') CHJIa TATOTEHUS 3apsi0B

2. 3ananme

OTMeThTE NIPABUJIBHBIN OTBET:

3akon buo — Casapa — Jlammaca mis snementa dl mpoBoaHuka , Mo KOTOpoMy TeueT Tok |, Ha
pacCTOSTHUM I 3aITMCHIBAETCS B BUJIC. . .

a)dB = i—‘:l[drl—:r]

— _ 1[dixT]
0)dH = —

T _ Hip I
B)B=——
) 41 r3

—_ _ & -
r) H = [T 7]
3. 3ananue

OtMeTbTE NIPaBHIbHBIN OTBET:
Teopema ["aycca 11t MAarHUTHOTO MOJIST UMEET BUL...

a)§§=0

6)$ BdS =
B)§ Bdi=0
), BdS=0

4, 3apanue



OTMeThTe NPaBUJILHBINA OTBET:
CBsi3b MEXKIY DJIEKTPUUECKUM CMEIICHUEM B CPEJE U HANPSKEHHOCTHIO BHEITHETO 3JIEKTPUUECKOTrO

MOJA...
~ -
a) D = egyE
— —
0)D=¢E
— -
B) D = EoE
- E
rD=-
) €
5. 3apanmne
OTMeThTE NPABWIBHBIN OTBET:
3akon OmMa Jy1s ydyacTKa Lenu. ..

_u
a)I - E
0)1=
B)I=
r)U=e¢R
6. 3ananue

OTMeThTE IPABUJIBHBIN OTBET:
®dopmya 1S INIOTHOCTH TOKA....

mlcm|m

2)j= 3
6)j=1IS

. dI
B) =45
. d
ni=%
7. 3aganne

OTMeThTe NPaBUJILHBINA OTBET:
dopmyina, BeIpakaroias BTopoit 3akoH Kupxroda:

a) X i Ry = Xk Uy

6) Xk IkRk=0
B)IR=¢

r) 2 Ry = Yk
8. 3aganme

OTMeThTe NPaBUJILHBINA OTBET:

[Iposoasmas pamka miomanso 200 cM? Bpamaercs ¢ 4acTotoil 16 I'll B MOCTOSHHOM MarHMTHOM
nosie ¢ uaaykuuen 0,5 Ti. MakcumanbsHoe 3Hauenue O/1C, BO3HUKaOUIEH B KOHTYpE, PaBHO...

a)l B

0)0,16 B

B) 10 kB

r) 160B

9. 3ananme

OTMeThTE NIPABWIBHBIN OTBET:

[ToTok BeKTOpa CMENMIEHUS AIEKTPOCTATUYECKOTO MOJISI B AUAIEKTPUKE YEPE3 3aMKHYTYIO
MOBEPXHOCTh PaBEH...

—_ = 1
a) § DdS =2 Zidi

6)$ DdS =¥;q;
B) [, DdS=Xiq;
né EdS=Yq
10. 3apanue

OTMmeTbTE IPAaBUJIBHBIN OTBET:



Enunuiia uaMepenus noTeHnuana. ..

a) Ix/B

6)B

B) A

r) B/m

11. 3aganmue

OTMeThTe NPAaBUJILHBINA OTBET:

3apsin (, IBHXKYIIUICS CO CKOPOCTHIO 17, CO3/1aET HA PACCTOSHUM T MATHUTHOE MOJIE C HHIYKIHEH. ..

2)B = Kito q[BT]

41 riﬁ
O =t
B) B = q[rir]
12. 3apanmue

OTMeThTE IPAaBUJIBHBIN OTBET:
I/IHIIYKIII/ISI MAarouTHOrO 1oJid TOKa, TCKYHICro II0 MIpAMOMY 6CCKOHC'-IHOMy IMPpOBOAHHMKY, Ha

pacCTOAHUN R ot IIpOBOAHHKA paBHA...

a)H = Hito
2TTR
6)B = HHol
4;TR
B)B =—
4TR
rB = Kol
2TTR
13. 3apanue

OTMeTbTe NPABUJILHBINA OTBET:
Koutryp | mnponussiBaetcst tpemst Ttoukamu: I[; = 14,1, = 2A,1; = 3A. Lupkynsauus BekTopa
MarHUTHOM MHIYKIIUH BAOJb 3TOTO KOHTYpa PaBHO (B €AIMHULIAX U * A)...

I AL

I

a)6

0) 5

B) 8

r)7

14. 3aganue

OTrMmeTbTE NIPAaBUJIBHBIN OTBET:

Teopema I'aycca 11 MarHUTHOTO 1OJIs B Teopuu Makcseia. ..

a)§ BdS =0
6)§, HdS = X Iy
B)§ Bdl=0

9B , =2 -y
N =-dS = [, jdi
15. 3aganue

OTMeTbTE NPAaBHIIBbHBIN OTBET:
ComnpoTHBICHHE TPOBOJHUKA JJTHMHON | M TITOMIAIbI0 CeueHHs S PaBHO ...



a)R = plS

0)R = pé
B)R=1S

S
F) R = ,07
16. 3aganue

OTMeTbTe HpaBHJILHLIﬁ OTBCT:
3a HaIpaBJICHHUE TOKA HAa PUCYHKC IIPUHKUMACTCA HAIIPABJICHUC:
+ _

OTPHULIATEIHLHOTO MOJIIOCA K MOJIOKUTEIHLHOMY
0) OT MOJIOKUTETHLHOTO TMOJII0CA K OTPULIATEIIBHOMY

B) HalpaBJ€HUE TOKA BEIOWPAETCs MPOU3BOJIBHO

') TOK B CXeM€ OTCYTCTBYET

17. 3ananue

OTMeThTE IPABUJIBHBIN OTBET:

Enununa nsmepenust MHIyKTUBHOCTH. ..

a) Tn

0)['u

B) ®

r) A/M

18 3aganue

OTMeThTe MPAaBUJILHBINA OTBET:

SIBnenue ckuH-3¢(heKTa 3aKIoIaeTcs. . .

a) B BOBHUKHOBEHUH AJIEKTPUUECKOTO TOKA B MACCUBHBIX MPO- BOJHUKAX
0) B HarpeBaHUU MPOBOJIHUKA MPH MPOITYCKAHUHU DIIEKTPUIECKOTO TOKA
B) B HAMarHWYMBaHUH MPOBOJIHUKA MIPH MPOMYCKAHUH TOKA

T') B BHITECHEHUU TIEPEMEHHOT0 TOKa Ha TOBEPXHOCTh IPOBOIHHUKA

19. 3ananue

OTMeThTE NIPABUJIBHBIN OTBET:

BexTop 31eKTpruecKoro cMemeHus Ds JUDJIEKTPUKE ONIPEAETAETCS. ..
a) CBSI3aHHBIMU 3apsaMH
0) AUMOISAMU B TUAJIEKTPUKE
B) CBOOOZHBIMH 3apsiilaMu
I') CyMMOH CBOOO/IHBIX U CBSI3aHHBIX 3aps/0B
Tect- 3 OnTuka
1.3apanue
OtMeTbTe IpaBHIIbHBIE OTBETHI:
SBnenus, KOTOpbie OOBIACHIIOTCS AUCTIEPCHEH CBETA:
a) orubaHue CBETOM MPETSTCTBHS
0) OTpaXeHHE OT TPAHUIIBI pasjena 2-X Cpe
B) Pa3JIOKEHUE CBETA B CIEKTP MOCIIE IPETOMIIEHUS
I') panyXHas OKpacka MbUIbHBIX ITy3bIpeit
1) pazyra
2. 3ananue
OtMeTbTE IPaBUIIbHBIN OTBET:
Judpakius csera - 310:
a) 3aBUCUMOCTb ITOKa3aTellsl MPETOMIICHHUS BEIIECTBA OT YaCTOTHI



0) sIBJICHHE OTMOAHMS BOJIHOW TIPETISTCTBUS

B) pe3yJIbTaT HAJOXKEHUS KOTEPEHTHBIX BOJH

T') pa3joXKeHHe CBETa B CIIEKTP MOCIIE MPEIOMIICHUS

1) IPEUMYIICCTBCHHAS] OPUEHTAIINS TUIOCKOCTH KOJIeOaHU CBETOBOW BOJIHBI
3. 3ananue

OTMeThTE NMPaBUJIbHBIN OTBET:

AGCOIIOTHO YEpHOE TEJIO - 3TO:

a) abCOJIIOTHO TBEPOE TENIO YEPHOTO I[BETA

0) uepnoe Teso npu 0 K

B) TEJIO, MOJIHOCTHIO TIOTJIOMIAOIIEE BUANMOE U3TYICHHE

T') TEJO, OTPAXKAIOLIEe BCE BHUJIbI U3ITYyUCHUS

1) T€JO, TOTHOCTHIO MOTJIOMIAIOIIECE BCE BUBI M3ITyUCHUS

4. 3ananue

OTMeThTE NMPAaBUJIbHBIN OTBET:

CrniekTpanbHasi IJIOTHOCTh SHEPreTUUYECKON CBETUMOCTH Tella BhIpaxkaeTcs (hopmyInoi:

H3J1

de,v+dv
a) Rv,T =

dv
AWyt dv
6) Ay = —tes
v,v+dv
o
B) R — dW;dev
v,T dv
U3
A _ de,v+dv
r) Ayr = aw
v,v+dv
5. 3apanme

OTMeThTE IPABUJIBHBIN OTBET:
[Tocne mnpoxoxaeHUsT TUTACTMHKKA | CBET TMOJHOCTBIO MOJsipu3oBaH. Ecimm  yrom Mexay

HanpasjeHusMu OO u O'0O' = 30°, To ”HTEHCUBHOCTH J1 n J, cBA3aHBI COOTHOIICHUEM. . .
>
'O

o [T
0

'o
a)J, = %]1
0)]), = =
B) J2 = J1
N, = ];1
6.3ananue

OTMeTbTe NpaBUJIbHbIE OTBETHI:

CkopocTb pacnipocTpaHEHHsI JIEKTPOMAarHUTHOM BOJIHBI B BAaKyyMe:

a) 0eCKOHEUHO OO0JIbIIast

0) 300 000 xm/c

B) yObIBaeT 00paTHO MPOMOPILMOHAILHO KBaApaTy PacCTOSTHUS OT UCTOYHHUKA CBETa

r) 3000 km/c

1) 3*108 m/c

7. 3apanue

OTMeTbTe NPaBUJIbLHbIN OTBET:

CBsi3p  aOCONIOTHOIO TMOKa3aTeNsl MPEJIOMIIEHHUS Cpelbl U €€ DIEKTPUYECKOM U MarHUTHOU
POHMIIAEMOCTH BBIpaXxaeTcsi GopMyIoil:



a)yn = +[en

6)n:\/§

B)N=c¢eu
.

ryn= .

8. 3apanne

OTMeThTe NPaBUJILHBINA OTBET:

Jucnepcus csera — 310:

a) 3aBUCUMOCTbD JJIMHBI BOJHBI CBETa OT YaCTOTHI

0) IpsIMOJTMHEIHOE pacIPOCTPAHEHHUE CBETA

B) 3aBUCHMOCTD [T0OKa3aTessl IpeJIOMIICHHS BEIIECTBA OT YaCTOThI CBETa

I') 3aBUCUMOCTb YyIJIa IPEJOMIICHUS JIyda OT yIJla aJeHus

1) IPEUMYIIECTBEHHAs] OPUEHTAIUS TUIOCKOCTH KOJeOaHU CBETOBOM BOJIHBI

9. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

YcnoBue, HEOOXOAMMO JJIsT HAOII0IeHUsT AU(PPAKIIMK CBETA!

a) aMIUIUTYAa KoJeOaHui JOmHKHA OBITh MHOTO OOJIBIIIE pa3MEPOB MPEMSATCTBH

0) amrIMTy/a KoJieOaHui TOJDKHA OBITh CPAaBHUMA C pa3MepaMHU MPETSATCTBUS

B) JJTMHA BOJIHBI JJOJKHA OBITH CPaBHUMA C Pa3MEPaMU MPETSITCTBUS

T') JUTMHA BOJIHBI JIOJDKHA OBITH MHOTO OOJIBIIIE Pa3MEepPOB MPETIATCTBHS

10. 3apanue

OtMeTbTe paBUJIbHbIE OTBETHI:

HenpepbIBHBIN CIIEKTP U3IIYUECHUS AAKOT:

a) TBepble BemecTBa mpu temneparype 0 K< T <273 K

0) *HUIKOCTHU MPHU BBICOKOH TemIepaType

B) TBEp/IbIE, XKUJIKHE U ra3000pa3Hble BellecTBa npu temieparype 273 K

T') pacKaJIeHHbIe TBEP/bIE Tella ¥ Ta3bl IPU BHICOKOM JIaBICHUU

1) pacKaJIeHHbIE Ia3bl IPU HU3KOM JaBJICHUU

11. 3aganne

OTMeThTe NPaBUJILHBINA OTBET:

Enunnna criexTpaibHOM MIJI0THOCTH SHEPTETHYECKON CBETUMOCTH R, 7.

a) Jlx/m?

0) Jx/m

B) H/M?

r) H/m

12.3aganune

OTMeThTe NPaBUJILHBINA OTBET:

SIBreHue, KOTOpoe 0OBSACHIETCS MOIsIpU3alUel cBeTa:

a) oru0aHue CBETOM MPENATCTBUS

0) paciueruieHue Jiyya Ha JiBa, pacpOCTPAaHSIOIUXCS B Pa3HbIX HAIpPaBJIEHUSIX

B) IIpeJIOMJICHHE JTy4ya

T') pa3J0XKEHUE CBETA B CIIEKTP MOCIIE MPEIOMIIEHUS

n) pagyra

13. 3aganue

OTMeTbTE NPABUJIBHBIN OTBET:

IIpu xakom yrie, 1o 3akoHy Maitoca, HHTEHCUBHOCTh CBETa BBIIIEAIIETO M3 aHajau3aTopa Oyzaer
MaKCHUMAaJIbHOM:

a) 60°

6) 30°

B) 0

r) 90°



14. 3aganue
OTMeThTE MPABWIbHBIE OTBETHI:
DopmyIIbl, ONpeAeNAoNIre JUIMHY CBETOBOM BOJIHBI A (C — CKOPOCTb BOJHBIL; | — MEPHUOJ KOJIeOaHMiA;
V — "acToTa KoyieOaHuii; N — MmoKa3arenb MPeJIOMIICHHS CPEIbI):
a) A=cT
\%
6) \=—
)=
B) A=cn
C
1" }\1=_
) \%

C
) A=—
15. 3aganue
OTMeThTE NPABWIBHBIN OTBET:
VYron nyya S Ha rpanuny pazzaena cpea 1 u 2

S S’

(24

DI | =

a) o

0) i

B) B

r)i+p

) ot

16. 3aganune

OTMeTbTE IPABUJIBHBIN OTBET:

CBoiicTBO cBeTa, 00BACHSIOIIEE roay0oi IIBET Heba:
a) TMOTJIOIEHUE

0) paccesiHue

B) OTpa’keHUE

I') IpeIoMIIeHUE

17. 3ananue

OTMmeThTe NPaBUJIbLHBIN OTBET:

YcnoBre MakcuMyMa MpH TU(GPAKIIMN CBETOBBIX ITyYKOB Ha JU(PPAKIIMOHHON pEIIeTKe:

a)d sing = +(2m+1)%,(m =0,1,2,..)
0)d sing = +£2mA, (m =1,2,...)
B)d sing = iZm%, (m=0,12..)

r)d sing = +(2m + 1)%, (m=12.)

18. 3aganue

OtMeTbTe IPaBUIbHBIN OTBET:

JInHeNyaThIi CIIEKTP U3JIy4EHUS JAFOT:

a) ra3bl IPU HU3KOM JaBJICHUU

0) TBepable BemecTBa npu Temneparype 0 K< T <273 K

B) TBEp/bIe, )KUJKUE U ra3000pa3Hble BelecTBa mpu temmneparype 273K
I') pacKaJIeHHbIe TBEp/bIE TeJla U ra3bl PU BHICOKOM JIaBJIEHUU

1) ’KUAKOCTH IIPHU BBICOKOW TEMIIEpaType

19. 3ananue

OtMeTbTE IPaBUJIbHBIN OTBET:

CBer, B KOTOpOM KoOJIeOaHMSI CBETOBOIO BEKTOpa MPOUCXOASIT B  OINpPENEIeHHOM, HO



HEUCKJIIOYUTEIFHOM HaIlpaBJIEHNH, HAa3bIBACTCS:

a) HEIOJIIPU30BaHHBIM

0) YaCTUYHOIIOJISPU30BAHHBIM

B) IUIOCKOIOJISIPU30BAHHBIM

') €CTeCTBEHHBIM

Tect — 4 ATOMHas pU3UKA

1. 3aganue

OTMeThTe NPaBUJILHBIN OTBET:

Hampapiienue OBHKEHUS 3JEKTpPOHA OTIAa4yM € COCTaBIISIET C HAlpaBieHHEM Majaroliero (GporoHa
yroxa 30°. Ummynbe paccestHHOro pOTOHA paBeH. ..

a) V3P,

6) 1,5V3P,

B) 0,5P.

r) 2+/3P,

2. 3aganue

OTMeThTe NPAaBUJILHBINA OTBET:

Cpennee BpeMs KU3HU paJIMOAKTUBHOTO sipa:
a) T=A

0) =2/ A

B)T=2 A

r)=1/A

3. 3aganue

OTMeThTE NIPABUJIBHBIN OTBET:

®opmyna Komnrona i paccesHust GoToHa:

2h . 6
a) Al = — sin-
mc 2

6) Al = —sin? 2
mc 92

B) Al = L sin2
mc 29
Ax=Lgin2 g
mc 2

4. 3ananue
OTMeThTe NPaBUJILHBIH OTBET:
[lepuon nonypacnaga T, /2 BBIYHUCIISIETCS 110 bopmye:

a) T =
2

NN

Inl
0TL =%

In2
B) Tzl = 27

5. 3ananue
OTMmeTbTE NPABUJIBHBIN OTBET:
®opmyna Punbepra:

D) =K(z+o)
6 v =Kz 52)
B)U=K(£— l)



yvei(ted)
6. 3aganue

OTMeThTE NMPAaBUJIbHBIN OTBET:

3akon Kupxrodda Beipaxkaercs hopmyoi:

Ryt
a) T, = —
) v,T AT

2nv?
0) Tyr = " kT
B) Amax = b/T

_2nhv3 1

) Ty = o2 ehv/(k[)_1
7. 3apanune

OTMeThTE NPABWIBHBIN OTBET:

[IpaBuiio cMmeleHus A1 pailiOaKTUBHOTO @@ — pacnaja:
a) gx > z24Y + _le

6) 2X — 423Y + 3He

B) 7% > 74V + e

r)X+a ->Y+b

8. 3ananue

OTMeThTE IPABUJIBHBIN OTBET:

®opmyina e bpois:

a)p=-
_p
0)A= -
Bp=7
r)p=mc
9. 3aganune

OTMeThTE IPABUJIBHBIN OTBET:

3akoH cMmenieHus Buna Beipaxkaetcs: GopMysoi:
a) A =2
max T

6 __ 2nhwd 1
)rv,T = Tz ghu/(kD) 4
Rv,T

B)I,r = —

) ror = 42
2mv?

r)Tyr = = kT

10. 3aganune

OTMeThTe NPaBUJILHBINA OTBET:

ITpaBuio cMmenieHus paJuoakTUBHOTO B-pacnaja:
a) 4X - 4237 + %He

6) 2X - ;. 4Y + ,je

B) 54X — 473y

N gX - 2A4Y + e

11. 3aganue

OTMmeTbTE NPABUJIBHBIN OTBET:

CoortHouieHue HeonpeaenéHuoctu I eitzendepra:
a)AxXAp < h

0) AxAp = h

B) AxAp = h

r)AxAp =1

12. 3aganue

OTMeTbTE NPABUJIBHBIN OTBET:

3akon Panes — JlxxuHca Beipaxkaercs GOpMyInoit:



2mv?

a) rv,T = C_Z kT

6) Amax :R b/T
_ yT

B) rv,T - Ay

rR, =oT*

13. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

®OTOH — ATO YacTHIIa, ...

a) IBUXKYLIAsCs ¢ OOJIBIION CKOPOCTHIO U 00J1a/1ato1asl JHeprueil, He 3aBUCAIICH OT MacChl
0) ABMKYIIAsICSI ¢ OOBIION CKOPOCTHIO, Macca MOKOsI KOTOPO# paBHA HYITIO

B) JBIDKYILASACA C OOJBIION CKOPOCTHIO M 00J1aatolas MacCo, 3aBUCSILEH OT CKOPOCTH JIBUYKEHUS
T') IBIIKYIIASICSL CO CKOPOCTBIO CBETA, Macca MOKOs KOTOPOl paBHA HYIIO

14. 3apaunue

OTMeThTE NPABWIBHBIN OTBET:

[IpaBuiio cMmeleHus A pauoaKkTUBHOTO B-pacmaja:

a) 4X - 423Y + 3He

6) 72X > z41Y + e

B) 72X > . 4Y + ,Je

r) 2X - 473y

15. 3ananue

OTMeThTE IPABUJIBHBIN OTBET:

Vpasnenue llpeaunrepa 1 CTaMOHAPHOTO COCTOSHUSA:

a)VW¥(x, Y, 2) +2C—;:l [E+UXy z)]¥YXyz) =0
6)\VF(X, Y, Z) - Zh—’" [E+U(xy,2)]¥(xy,z) =0
B) VAW(X, Y, 2) +2h—T [E-UXyz)]|¥Y(Xyz) =0
r) VAY(X, Y, 2) - % [E+Uxy,2)]|¥Y(Xxy2z) =0

16. 3aganue
OTMeThTe NPaBUJILHBINA OTBET:
®opmyia [nanka s CIeKTpaIbHOU INIOTHOCTU SHEPIETUYECKON CBETUMOCTH UMEET BUJL:

__ 2mhv® 1
a)ryr = o2 ehv/(k_1
2mv?

6) TU'T == o2 kT
RyT

BT, = —

ror = 32

T) Apax = DIT

17. 3apanne

OTMmeTpTE NPABUJIBHBIN OTBET:

Cumson X B peakuuu 3N + jHe — 170 + X ects:

a) 1p

0) in

B) i1H

r) e

18. 3aganue

OTMeTbTE NPaBUIIBbHBIN OTBET:

YacroTa usnydenus 3-10'° T'm. 3a 1 ¢ ucToyHMK M3mydeHus MomHocThio 40 BT mcmyckaer ...
($hOTOHOB.

a) 1,0 - 107

6) 2,0 - 1017

) 2,0 - 101°

r) 1,0 - 10%°



19. 3aganue
OTMeThTE NIPABWIBHBIN OTBET:

CumBon X B peakuuu jBe + %He - 12C + X ecTh:
a) ip

0) in

B) 1H

r) e

20. 3apanne

OTMeThTe NPaBUJILHBINA OTBET:
CrammonapHoe ypasaenue lllpeaunrepa st 311€KTpoHa B BOJOPOIONIOT00HOM aTOME HMEET BHI:

h2 D
a) -%A\wU(x, Y,z t)y = ma—‘iJ
h D
6) -—Ay = |ha—‘f

2.2
m g megty
B) Ay + ——(E o)y =0
2m Ze? _
r)Aw+h2_E_4nsor)\V_0

Bonpocsbl npoMeKyTOYHOT0 KOHTPOJIsI
Bonpocsl k 3x3ameny (1 cemectp)

1. ®usuka, ee onpeneneHye, NPeIMET U3yUEHHUsS] U OCHOBHbIE MIOHSATHS.

2. Marepus u ee BUbI, CI0cO0 CyIIECTBOBaHUS MaTepUH. DHEPTHsL.

3. Mexanuka, pas3zienabl MEXaHUKH, MEXaHW4yeckoe  ABrkeHHe. OmnpeneneHre MeXaHWYeCKOn
CHCTEMBI, 3aMKHYTas (M30JIMPOBAaHHAs) MEXaHUYECKas CUCTEMA.

4. Cucrema orcyera M cucremMa KoopiauHart. [loHsTHe MaTepualbHON TOUKH.

5. Onpenenenue BekTopa, Npocreilmue anredpandyeckue ornepalud ¢ BEKTOpaMH, €IUHUYHBIN
BeKTOp. ba3ucHbIie eMMHUYHBIC BEKTOPHI |, j, K U cucTeMa KoopauHar.

6. Pannyc-BekTop I, BEKTOp IepeMelneHust Ar, BEKTOp MIHOBEHHOH CKOpOCTH V.

7. BekTop ycKOpeHMs, HOpMaJlbHas COCTaBIISIIOIIAasl &8p W TAHTCHLMAJIbHAs COCTaBISAIOLIAS d,
BEKTOpa YCKOpPEHHS.

8. OmnpeneneHne Moaylisi BEKTOpa YCKOPEHHUS.

9. IlyTh S Ipu IPOM3BOJIHHOM JIBIDKEHHH MaTepHalbHOU TOUKH. [ padndeckoe n300pakeHne myTH S
(kak momane (urypsl Ha rpaduke, OTpa)karolleM 3aBHCUMOCTb CKOPOCTH V OT BpeMeHHu t) mpu
IIPOU3BOJIBLHOM JBM)KEHUU MaTEpUaIbHOU TOYKH.

10. B xakoMm citydae yroji MO>KHO CUMTaTh BeKTopoM? [IpuBecTH pUCYHOK.

11. BekTop yYTI0BO# CKOPOCTH ® M BEKTOP YIIIOBOTO yCKOpeHUs 3.

12. CBsi3p MeXJly JIMHEHHOM CKOPOCTBIO V U YIJIOBOH CKOpPOCTBIO .

13. CBs13b MeX/1y TaHT€HIIMAJILHON COCTABIISAIONIEH YCKOPEHUS d, M YIJIOBBIM YCKOpEHHEM [3.

14. UnepumanbHas cucremMa orcdyera U 1-biii 3akoH HbroToHa.

15. Onpenenenue cuiiel, IpaBwiIo ciaoxeHus cui. [IpusBectu mpumep.

16. Bropoii 3akoH Hpl0TOHA M TpaHUIBI €T0 TPUMEHEHHUSI.

17. Tpetwii 3akoH Hpl0TOHA U €ro CBSA3b C 3AKOHOM COXPaHEHUS UMITYJIbca

18. PaboTa cuibl, onpe/ielieHne KHHETUIECKOH SHEPTHH; TOTeHIabHast SHeprus. [Ipumepst.

19. 3akoH coxpaHEHUs SHEPruu

20. AbcomrotHO TBepaoe Terno. [locTynaTenpHOE U BpalaTeIbHOE ABMKEHUS TBEPIOTO TEJa.

21. LlenTp MHEPLMU TBEPJOTO Tela, ypaBHEHHUE ABMXKEHHS LIEHTPAa HHEPIIMU.

22. MOMEHT CWJIbl M HAlIpaBJICHHE BEKTOpAa MOMEHTAa CHIIBI.

23. MOMEHT MHEpLIMU MaTepUaIbHOI TOUKU U CUCTEMbl MaTepHalbHBIX TOYEK.

24. MOMEHT MHEPIIUH CILIONTHOTO TeJa Ha MpUMepe IMIIMH/IpPA.

25. OCHOBHOM 3aKOH JAMHAMHUKH BpallaTeIbHOTO JBMXKEHHUS Ui Tela ¢ (PUKCHPOBAHHOW OCBIO
BpaIlleHUs. Y CIIOBUE PABHOBECHS TBEPAOTO TENa



26. MoMeHT MMITyJIbCa M 3aKOH COXPAaHEHUsI MOMEHTa HMITYJIbCa.

27. CpaBHEHHE JBUKCHHS TBEPAOTO TENA C IBIKEHUEM MaTepUATBHON TOUYKH.

28. IIpuHIMn OTHOCUTENIHLHOCTH B MexaHuke. [locTynatsl Teopun OTHOCUTEIBHOCTH.

29. CneicTBUS TEOPUU OTHOCUTEIBHOCTH. B3aMMOCBSI3b MacChl M SHEPTHH.

30. CratucTryecKuii 1 TEepPMOAMHAMUYCCKUA METOIbI M3yUEHU CBOMCTB BEIIECTBA.

31. MonekynsipHO-KMHETHYECKass Teopus razoB. OcHoBHbIe moHATHS. OmnpeneneHue HACaIbHOTO
rasa

32. JlaBnenue, TemMrepaTypa, BHYTPESHHSS YHEPTHUs HCATBHOTO Ta3a ¢ TOYKH 3PEHUs MOJEKYISIPHO-
KMHETUYECKOU TEOPUH

33. YpaBHeHUE COCTOSIHHSI HICATBHOTO Ta3a, ypaBHeHue Knaneiipona — Menieneena

34. ®dusznuecKkuii CMbICT YHUBEPCATILHON Ta30BOM TTOCTOSIHHOM.

35. OCHOBHBIC MMOHATHUS TEPMOJIUHAMUKH (TEII0, TEIIOTA, MPOLIECC U T 1T )

36. [lepBbIii 1 BTOPOI 3aKOHBI TEPMOIUHAMUKH

37. Lukel, paboTa 3a UK.

38. Hukin Kapro u KII/[ naeanbHOM TEMJIOBOW MAIlIMHBI.

39.Kak onpenensiercs TOYSUHBIH SJICKTPUYCCKUAN 3apsia M KAaKOBBI €ro CBOicTBa?

40.CdopmynupoBath 3akoH KyrnoHa B BEKTOPHOM BH/IE, IPUBECTH MPUMEP €r0 MPUMEHEHHUS.

41.J1aTb onpeaesieHre JIEKTPUUECKOr0 MOJI U BEKTOPa HAIPSKEHHOCTH JIEKTPUYECKOTO OIS,

42 Kak  ompenensioTcsl CWIOBbIE JIMHUM BEKTOpa HANPSDKEHHOCTH DSJIEKTPUUECKOTro mouis?
N3006pa3uth 31eKTpUUECKOE M0JIE, CO3/1aBaEMOE CUCTEMOM JABYX Pa3HOMMEHHBIX 3apsi0B

43.ChopmynnpoBaTh MPUHIMI CYNEPIO3UIIMU SIEKTPUUECKOTO MO M TPOUILTIOCTPUPOBATH €ro Ha
KOHKPETHOM TIPUMEDE.

44 Kak ompenensieTcs BEKTOp MHAYKIHUU JIEKTPUYECKOTrO MOJS M MOTOK JaHHOTO BEKTOpa 4epes
HOBEPXHOCTH?

45.CpopmynupoBate  Teopemy  Octporpaickoro-l'aycca s 3IEKTPUYECKOTO  MOJNS |
IPOUJUIIOCTPUPOBATH €€ Ha KOHKPETHOM IPUMEpE.

46.JlaTb onpe/esieHre NOTEHIIMANa U Pa3HOCTU TOTEHIHAIIOB.

47.Yro Takoe SKBUIOTEHIMAIbHAS MTOBEpXHOCTh? KakoBa ee hopma Juisi TOYSIHOTO IIIEKTPUIECKOTO
3apsiia’?

48.Kax cBsi3aHBI MEXy COOOM HANPSHKEHHOCTD AJIEKTPHUYECKOTO OIS M TOTEHITHAIT DIIEKTPUIECKOTO
nosst?

49.YT0 TaKoe ANEKTPHUECKUI JUITONIb M KaK OH ce0s BEJET, €CIIH €r0 MOMECTUTh B DIIEKTPUYECKOE
nose?

50.Kax nmpoucxoaut nomnsipuzanus nudiiekTpuka? Kakoil BeTHUINHON ee MOKHO OXapaKTepu30BaTh?

51.Yemy paBHa HaANpsHKEHHOCTH JJIEKTPUYECKOTO TOJS BHYTPU TMPOBOJHHUKA, MOMEIIEHHOTO BO
BHEIITHEE JIEKTPOCTATHUECKOE T0JIe?

52.Kak onpenensieTcs dIeKTpUYEcKoe MoJie BHYTPH BeriecTa?

53.DHeprus AMEeKTPUYECKOTO OIS, 3aITACEHHOTO B INIOCKOM KOH/IEHCATOPE.

54.0npenenenue aekTpudeckoro Toka. Cuia Toka U MIOTHOCTh TOKA.

55.3akoH Oma u 3akoH [xoyns-JIeHna B JokanbHOM Gopme.

56.3akonbl Kupxroda u ux npuMeHeHue K pacyeTy XapaKTepUCTHK JBYXKOHTYPHOU dIEKTPUIECKON
LENH MOCTOSIHHOTO TOKa.

57.ChopmynupoBaTh 3aK0OH AmIiepa ajisi B3aUMOJICHCTBUS DJIEMEHTOB TOKA U MPOWUTIOCTPUPOBATH
€ro Ha KOHKPETHOM IpUMEpE.

58.Jlate ompenenenue 3akoHa buo-CaBapa-Jlamnaca u moka3aTh €ro NIpPUMEHEHHE Ha KOHKPETHOM
npuMepe.

59./laTe ompezaeneHue 3aK0Ha dJIEKTPOMArHUTHON HMHTYKITHH.

60.YTo Takoe SIBJICHHE CAMOHMH,IYKITUU M KaK BBOJHUTCS WHAYKTUBHOCTH L?

61.3anucate ypaBHeHHs MakcBelja B MHTETPaIbHOU (DopMe, KOTOpPBIE BHIPAXKAIOT CBSI3b MEXKIY
AJIEKTPUIECKUM U MarHUTHBIM TOJIEM.

62.3anmucate ypaBHEeHHE MakcBesla B HWHTETpalbHON (opMe, B KOTOPOM OTpaxkaeTrcs (axT
CYILIECTBOBAHMSI SJICKTPUUECKUX 3aPsIIOB.



63

Jamucath ypaBHeHHE MakcBeljla B WHTErpalibHOM  (opMe, B KOTOPOM OTpakaeTcsi (akT

OTCYTCTBU MAarHUTHBIX 3aps/10B.

64
B TaHHOU

65

ko E

.Kax onpenenuts snexkrprueckoe (UM MarHUTHOE) MOJIe JJIsl TUIOCKOM 3JIEKTPOMAarHUTHONW BOJIHBI
TOYKE IPOCTPAHCTBA U B JaHHBI MOMEHT BpEMEHU?
JlepemeHHbIN 3NeKTpUYECKUM TOK. [ToHATHE M OCHOBHBIE XapaKTEPUCTUKH.

Bomnpocsl k 3xk3ameny (2 cemecTp)
Bunpl konebanuii; rapMoHUUECKHE KOJIe0aHUsl U UX OCHOBHBIE XapaKTEPUCTHKHU.
Crnosxenue kosiebaHmil; IpUMEHEHNE METO/1a BEKTOPHBIX JIHarpamMM.
MareMaTHuecKuii MassTHUK U ypaBHEHHE €0 KOJIeOaHHIA.
®dusnvecKuil MasTHUK M YpaBHEHHE €ro KoJieOaHUH.
Buasl BOMH M OCOOCHHOCTM HMX PAacHpOCTPaHEHUS B PA3MUYHBIX Cpelax; MONepeyHble U

IMPOJO0JIbHBIC BOJIHBI.

6.
7.
8.
9.
10

Bonmosoe YpPaBHCHUC U €ro PCIICHNUEC B BUAC YPABHCHUA BOJIHBI.

Kak omnpenensiercs cBeToBas BOJIHA C TOUYKU 3PEHUS SJIEKTPOMAarHuTHON Teopun Makcsesia?
KakoB pusnueckuii cMbICI1 CBETOBOI'O BEKTOpa?

JlaTb NOHATHE KOTEPEHTHOTO HUCTOYHHKA CBETA.

. Kak ompenensiercss sisnenne maTepdepermu cera? I[lpuBectu mpumep MHTEpHEPCHIMH IS

ABYX KOT'CpCHTHBIX UCTOYHUKOB.

11
12

. Onpenenutsb yciioBuss MaKCUMyMa U MUHUMYyMa UHTEPPEPEHLIUU.
. Kak omnpenensercss sBieHue Iupakuuyd CBeTa W YEM OHO OTIMYAETCSd OT SBJICHMS

uHTEepepeHn?

13
14
15
16
17
18
19

. Ipunmun I'tolirenca-OpeHens 1 ero coJepKaHue.

. 3oubI OpeHeNs U UX TPUMEHEHUE JIJIS pacdeTa MHTEHCUBHOCTH CBETA B SIBJICHUU AU (PAKIUH.

. Judpakius cBeTa Ha OJTHOM LIEIH.

. Qudpakuus cBera Ha cUCTEME Ielei; TudpaKkIIMOHHAs pelIeTKa U €€ XapaKTEPUCTHKHU.

. Kax onpenensiercs siBnenue nonsipusanuu ceera?

. UeM oTaM4aeTcst ECTECTBEHHBIN CBET OT IJIOCKOMOJSPU30BAHHOTO CBETA?

. CioxeHue JBYyX IUIOCKOMOJSPU30BAHHBIX BOJIH, HMMEIOLIUMX B3aUMHO NEPHEHANKYJISIPHbIE

IJIOCKOCTH IOJIAPpU3al .

20
21
22
23
24
25
26
27

28.

CIOCOOHO

29.
30.
31.
32.

Tena?

33.
34.
35.
36.
37.

. KpyroBas u sniauntudeckas noiasipu3anus.

. Ilonmgapu3anus cBeTa npu OTPAXKEHUH U MPEIOMIICHUH; 3aKOH bprocrepa.

. duU3nUeCcKuid CMBICI CIIEKTPAJIBbHOIO pas3ioxeHus. Teopema Dypoe.

. [IpeacraBieHne MOHOXPOMATHUUECKUX BOJH B KOMIUIEKCHOM IJIOCKOCTH; opmyra Disepa.

. Pan ®ypoe u unrerpan Oypee.

. IIpumenenune paznoxenuss Oypbe K IPOCTEUIINM CBETOBBIM U MJIEKTPUYECKUM CUTHAJIAM.

. Omnpenenenuie TEMJIOBOTO M3JIYYEHUS U €r0 XapaKTEPUCTHUKHU.

. Utro Takoe «wucIycKaTelbHas CIOCOOHOCTB» I; aOCOMIOTHO YEpHOro Tena?
«JHepreTuyeckas CBETUMOCTb» R, aOCONIOTHO YEpHOTO Telda M €€ CBA3b C «HCIYCKaTEIhHOM
CTBIO» I.

Hatp onpeneneHue abCOIOTHO YEPHOTO Tela ¢ TOUKHU 3peHus 3akoHa Kupxroda.

3akon Credana - bonbliMaHa U31ydeHHs] a0COTIOTHO YEPHOTO Tela.

3akoHbl BuHa usnydenus abCOTIOTHO YEPHOTO Tea.

B uem cyth runoressl [lnanka, BBeIeHHOW UM MIPH OMUCAHUH U3JIy4eHUs aOCOTIOTHO YEPHOTO

IToctynatel bopa B Mogenu atoma BOZOpPOJA.

®opmyna banpMepa i1 crieKTpa U3IyYEeHHs] aTOMa BOJIOPO/IA.

KakoB cMbIcn 11enbix yucen M, N B popmyne banbmepa ¢ Touku 3penust Teopun bopa?
Ornpenenenne KOpIyCKYJISIPHO - BOJIHOBOIO TyaJIN3Ma MaTEpHUH.

CootHomienust ie bpoiins, cBsA3bIBalONINE KOPIYCKYJISIPHBIE U BOJHOBBIE CBOMCTBA MaTepUH, U

UX Cco/iepKaHUE.

38

. JnvHa BosiHbI 1e bpoiis s 3JeKTpoHa.



39. Nmeer nmu ¢pusnyeckuii cMmbica BoaHoBas (ynkius ‘V(X,y,z,t)?

40. CymiecTByeT JM TMOHITHE «KJIACCHYECKOM TpPaeKTOPUM» B KBAHTOBOH MeXaHUKE?

41. Kaxue nmpeanoaoxeHus M03BOIMIIM «yraJaTh» siBHbIN BU ypaBHeHus lllpeaunrepa?

42. Kakyo WHQOpPMALUIO O MHKPOCKOIIUYECKOH CHUCTEME MOXHO TIOIY4YUTh W3 YpaBHEHHS

[Ipenunrepa?

43. Crpoenue aTOMHOTO siipa. Mojenu siipa.
44. Snepuble peakuuu. PainoakTuBHbIE IPEBpAILLCHUS AEp.
45. Peakuus sinepHoro aeneHus. LlenHas peakuyst 1eneHus.

HIkanbl oleHKH 00pPa30BaTeJIbLHBIX JOCTHKEHU I

banxabl
(pedTUHroBOM
OIICHKH )

Onenka
JK3aMeHa

TpeOoBanus K 3HAHUAM

90-100

«OMIAUYHO»

OrneHKa «OTIMYHOY» BBICTABIIAETCS CTYACHTY, €CIIH OH TIIYOOKO M MPOYHO
YCBOMJI IPOTPaMMHBIA MaTe€puall, MCUEPIBIBAIOLLE, I10CIECI0BATEIBHO,
YETKO M JIOTMYECKH CTPOMHO €ro H3JIaraer, yMeeT TECHO YBS3bIBATH
TEOPHIO C NMPAKTUKON, CBOOOIHO CHPABISIETCS € 3a/a4aMU, BOIIPOCAMHU U
JpPYrMMH BHJAMHM IPUMEHEHUS 3HAHUN, IPUYEM HE 3aTPYyIHSCTCA C
OTBETOM IIPU BUJIOM3MEHEHUU 3aJaHMi, UCIIOJIb3YET B OTBETE MaTepuall
MOHOI'paUUECKON JIUTEpaTyphl, MPaBWIbHO OOOCHOBBIBAET NPUHSATOE
peuieHue, BIAAEeT Pa3sHOCTOPOHHMMM  HaBbBIKAMM U IIpUEMaMH
BBIIIOJIHEHMS IPAKTUYECKUX 3a/a4.
3anuceiBaeT  pacyeTHble  (OPMYIIbI,
[IEPEUYNCIACT  OCHOBHBIE  3aKOHBI,
BBIPAKCHMS] OCHOBHBIX 3aKOHOB.

00BsCHSET
3aIIUCHIBAET

nux 3HAa4YCHUC,
MaTeMaTU4YCCKUC

70-89

«xopouo»

OneHka «XOpOIIO» BBICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET
MmaTtepual, IpaMOTHO M IO CYIIECTBY H3JIlaraeT ero, He JAOIycKas
CYILLECTBEHHBIX HETOYHOCTEHN B OTBETE HAa BOIIPOC, MPABUIBHO IPUMEHSIET
TEOPETUYECKHUE TOJIOKEHHS NPU PELICHUM INPAKTUYECKUX BOIPOCOB U
3aJa4, BJIajieeT He0OXOJMMbIMU HaBbIKAMH M IPUEMAMHU WX BBIITOJIHEHUS.

60-69

«y008671emeo-
pUmenbHoy»

OrneHka «yJO0BJIETBOPUTEIILHOY» BBICTABISAETCS CTYJEHTY, €CIM OH UMEET
3HaHMS TOJIBKO OCHOBHOTO MaTepuajia, HO HE YCBOWJI €ro Jeraieil,
JIONyCKaeT HETOYHOCTH, HEJAOCTATOYHO NpaBUIIbHbIE (HOPMYIUPOBKH,
HApyIICHUsT  JIOTUYECKOH  TIOCJIEOBAaTENIbHOCTH B H3JIOKEHHUH
IPOrpaMMHOI0 MaTepHualla, UCIBITHIBAET 3aTPYJHEHUS MPU BBITOJHEHUN
IIPAKTUYECKHUX PadoT.

0-59

«Heyoosie-
MEOPUMENLHO»

OneHka «HEyIOBJIETBOPUTEIBHO)» BBICTABIIAECTCS CTYAEHTY, KOTOPBIA HE
3HAaeT 3HAUMTENbHOM 4YacTH NPOrpaMMHOr0 MaTepuana, JIO0MyCKaeT
CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OONBLIMMM 3aTPYIHEHHUSIMU

BBIMIOJHAET  NpakThueckue  paborel. Kak  mpaBuio,  oueHka
«HEYJOBJICTBOPUTEIBHO» CTAaBUTCS CTYIEHTaM, KOTOpPBIE HE MOTYT
NPOJODKUTh  OOydeHue  0e3  JONMOJHMUTENbHBIX  3aHATUH IO

COOTBCTCTBYIOH.ICﬁ JUCIHITIINHE.

Taﬁ.mma AJIS aHAJIU3a COOTBETCTBUA M B3AMMHOI'0 MepeCUYeTa OCHOK B PA3JTHYHBIX IIKaAJaX

Cymma Ouenka no 4-x 3auer Ouenka Tpananus
0aJ10B 0aJbHOI 1IKaJIe (ECTYS)

90 - 100 5 (OTIAMYHO) A OTIINIHO

85— 89 B OUY€Hb XOPOUIO
75— 84 4 (xoporo) 3a4TEHO C XOPOIIO
70-74 D

65 — 69 3 (YIOBIIETBOPUTEIHHO) YAOBICTBOPHTEILHO




60 — 64 E MIOCPEJICTBEHHO

Huxe 60 2 (HeyAOBJIETBOPUTEIHHO) HE 3a4TEHO F HEYZOBJIETBOPUTEIBHO

Crynent, nomyuuBmmii meHee 60% OT MakCHMajdbHOTO Oayyia 3a pasaen AUCIHUIUIMHBI  HIIH
MIPOMEKYTOUHYIO aTTECTallUI0, CUMTAETCA HEATTECTOBAHHBIM IO IAHHOW AUCIUIUIMHE.

YueOHO-MeTOoAN4YecKOoe U MHPOPMALIHOHHOE o0ecriedeHre y4eOHOM TN CIIMITMHBI
OcHoBHas uTeparypa:

1. Casembe U.B. Kypc obmeit ¢usuku. B 3-x Tr. T.1. Mexanuka. MonexymspHas Qusnka.
YyeOHoe rmocodue.-11-e u31. M.: "Jlanp". - 2019. - 432c. Pexum JIOCTYTIA:
https://e.lanbook.com/reader/book/113944/#1

2. CagenmpeB M.B. Kypc obmeti ¢puzuku. B 3-x 1T1. T.2. DnekTpuyecTBO M MarHeTu3Mm. BoJHBI.
OnTuka. YueOHoe nocobwue.-11-¢ W31 M.:"Jlann".-2019.-496c¢. Pexum JIOCTYTIA:
https://e.lanbook.com/reader/book/113945/#1

3. CasenbeB U.B. Kypc o0mieii ¢pusuku. B 5-u 11. Tom 4. Bonuel. Ontuka. YyeOHoe nocodue.-5-¢
u3. .:"Jlanp".-2011.-256¢. Pesxum gocryma: https://e.lanbook.com/reader/book/707/#1

4. CasenseB U.B. Kypc obmeit ¢usuku. B 3-x tr. T.3. KBantoBas onrtuka. ATomHas (u3uka.
®dusnka TBEpAOro Tenma. YuyeOHoe mocooue.-10-¢ u3n. M.:"Jlanp".-2019.-496¢c. Pexum pnocryma:
https://e.lanbook.com/reader/book/123463/#1

CagenseB 1.B. CoopHHK BOMpocoB U 3aAad mo oOmiei ¢usmke. 6-¢ wusa. crep.M.:"Jlanp".-2019.-
292c. Pexxum nocryna: https://e.lanbook.com/reader/book/125441/#1

5. Kysnuenos C.U. Kypc pusuku ¢ npumepamu pemieHus 3aaad. Yacte |. MexaHuka u MOJEKyJsipHast
¢usuka. Tepmogunamuka: YueOHnoe nocodue / mox pen. B.B. Jlapuonosa.- 3-e uza. nepepad. u nor.- CII6.:
N3natensctBo «Jlanby, 2014.-464¢. Pesxum nocryna: https://e.lanbook.com/reader/book/42189/#2

6. Ky3nenoB C.U. Kypc ¢usukm ¢ npumepamu pemieHus 3anad. Yacte |l. DiekrpuyectBo u
maraetusM. Konebanus u BonHbl: YdyeOHoe nocobue / mon pea. npod. B.B. Jlapuonosa.- 4-e uzn. nepepad.
u JIOTI..- CIIb.: HzpatenbcTBO «Jlanby, 2014. - 416c. Pexum JIOCTYyTIA:
https://e.lanbook.com/reader/book/53682/#1

7. Ky3sneno C.H. Kypc ¢usuku c¢ npumepamu pemeHus 3aaad. Yacte Ill. Ontuka. OcHOBBI

aTOMHOW ()M3MKM U KBAaHTOBOW MexaHUKU. Du3MKa aTOMHOTO siipa M 3JEMEHTapHBIX 4YacTHll: YdeOHoe
nocobue / mon pea. npod. B.B. Jlapuonosa.- 4-e uzn. nepepad. u gom.- CII6.: UzgatenbctBo «Jlanby,
2015.-336¢. Pexxum nocrymna: https://e.lanbook.com/reader/book/53685/#1

JlononmHUTENbHAS TUTEPATYpA:

8. Hponos U.E. 3agaun mo obmieii ¢usnke: yueOHOe mocodue mist By3os/ E.M.Mponos.-9-¢ u3m.-
Mocksa: bunowM. JlaGopartopus 3HaHUM, 2014.-432c. Pexxum JIOCTYyIIA:
https://e.lanbook.com/reader/book/94101/#1

9. Akxkcenosa E.H. OGmas ¢usuka. Mexanuka (rmnaBsl Kypca): yueOHoe nocodue / E.H. AkceHosa. —
2-e  wm3n.,, wucnp. — Cankr- Ilerepoypr: Jlams, 2018. — 128 c¢. Pexum pocryma:
https://e.lanbook.com/reader/book/103056/#1

10. AkcenoBa E.H. OOmas ¢usuka. TepmoauHaMuka W MOJICKyJsipHas (u3nka (IJIaBel Kypca):
yuebHoe nocobue / E.H. AxcenoBa. — 2-e u3z., ucnp. — Cankr- IlerepOypr: Jlanb, 2018. — 72 c. Pexxum
noctyma: https://e.lanbook.com/reader/book/103058/#1

11. Axcenosa E.H. O6mas ¢pusuka. DneKTpruuecTBO U MarHeTusMm (TiaBbl Kypcea): yueOHoe mocodue /
E.H. AxcenoBa. — 2-¢ wusnm., ucnp. — Cankt-IlerepOypr: Jlams, 2018. — 112 c¢. Pexum pocryma:
https://e.lanbook.com/reader/book/103059/#1.

12. AkcenoBa E.H. O6mas ¢usuka. Konebanus u BomHBI (T1aBBI Kypca): yaeOHoe mocodue / E.H.
AxcenoBa. — 2-e wusn., ucnp. — Cankr- IlerepOypr: Jlawp, 2018. — 72 c¢. Pexum pocryna:
https://e.lanbook.com/reader/book/103055/#1

13. Axcenosa E.H. O6mas ¢uzuka. Onruka (riaBsl Kypea): yueOHoe nocodue / E.H. AkceHnosa. — 2-¢
u3n., wucnp. —  Cankr-  Ilerep6ypr:  Jlamp, 2018. - 76 c¢. Pexum  jgocryma:
https://e.lanbook.com/reader/book/103057/#1
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14. CusyxwuH, [I. B. O6mmuii kypc dbuszuku: Yued. mocobue: 1ist cTya. PU3nIecKux crei.By30B. B 5 -
1 T. T.1. Mexanuka / [I. B. CuByxuH. - 6 e u3a., crepeot. - M.: ®usmatnut, 2017. - 560c. Pexxum nocryna:
https://e.lanbook.com/reader/book/2313/#1

15. CumyxwuH, 1. B. O06mmii kypc ¢pusuku: Yuebd. mocobue ans crya. GU3NIecKux CHer.By3oB. B 5 -
™ T. T.2. Tepmogunamuka u mosiekynspHas ¢usuka / J[. B. CuByxun. - 6 e usa., crepeorumn. - M.:
dusmaraut, 2014. -544 c. Pexum noctyna: https://e.lanbook.com/reader/book/2316/#1

16. CuyxwuH, [[. B. O0umwuii xypc ¢puzuku: Yuebd. mocodue s cTya. GU3NIECKUX CIein.By30B. B 5 -
ta T. T.3. Dnexrpudectso/ 1. B. CuByxuH. - 6 € usf., crepeorut. - M.: @usmarnut, 2015. - 656¢. Pexum
nocryna: https://e.lanbook.com/reader/book/72015/#1

17. Cusyxwun, JI. B. O0mmii kypc ¢pusuku: Yued. mocobue ans cTyl. GU3NIeCKUx CHel.By3oB. B 5 -
™ T. T.4. Ontuka / JI. B. CuByxuH. - 63e u3z., crepeotun. - M.: ®dusmatiut, 2013. -792 c. Pexxum
noctyna: https://e.lanbook.com/reader/book/2314/#1

MeToanuyeckue yKazaHus sl 00y4al0OIIHUXCH 110 OCBOCHUIO JUCUMIJIMHBI (MOXYJIs1)

18. PepokakoBa O.I1. OmnpeneneHue CKOPOCTH IyJd MPHU TMOMOIIM OAIJIMCTUYECKOTO MAasTHUKA.
Mertoanyeckue yka3aHHd K BBIIOJHEHHIO Ja0opaTOpHOM paboThl Mo (U3MKE A CTYJEHTOB BCeX
cnenuanbHocTel u popm oOyuenus.- MUDU: Konunpunrep BUTU, 2015.-16¢.

19. INloaropnoB A.A. M3yueHue OCHOBHOTO 3aKOHa BpalllaTeIbLHOIO JBHXKEHUsA. Meronndeckue
yKa3aHusd K BBINOJIHEHUIO JIaOopaTOpHOW paboThl MO (U3MKE A1 CTyIAeHTOB creuuaibHoctu 190109,
TEXHUUYECKUX HampaieHuil Bcex ¢popm oOyuenus.- MUDU: Konunpunrep BUTH, 2016.-24c.

20. Bynasuna E.JI. ®usnveckuii MasTHUK. MeToIMYECKUE yKa3aHUsSI K BBITIOJHEHUIO J1a00paTOPHOMA
paboTel 1o ¢u3MKe Ul CTYAECHTOB BceX crneuuanbHocTedl u Gopm obyuenus.- MUOU: Konunpunrep
BUTH, 2015.-16c.

21. bymynkun H.WU., Hukudopos B.B. M3ydenne TepMoanHaAMUYECKUX CBOMCTB BO3/1yXa Ha OCHOBE
onpenenenusi Cp/Cy . MeToauueckue yka3aHds K BBIIOJHEHUIO Ja0OpaTopHO# paboThl MO (hU3HMKE IS
CTYJEHTOB BceX crennanbHocTel Becex popm ooyuenus.- MUDU: Konunpuntep BUTU, 2015.-16c¢.

22. Jleonos I1.B., Hukudopor B.B. Onpenenenne EMKOCTH KOHAEHCATOPOB IMPH MOMOIIM MOCTa
Cortu. Metoauueckue yka3aHHMs K BBINOJIHEHHIO Ja0opaTOpHOM paboTel mo ¢u3MKe A CTYIACHTOB
TEXHUYECKHUX CIEIHATbHOCTeH W HampaBiieHHH Bcex ¢opm oOydenus.- MUOU: Konmunpunrep BUTU,
2013.-18c.

23. CamconoB A.B. OmpeneneHrie TOPH3OHTAIBHOW COCTABIAIONIEH HAMPSHKEHHOCTH MAarHHTHOTO
nojs 3emsd. Meronuueckue yka3aHHs K BBIIOJHEHMIO JJaOOpaTOPHOH paboThl MO (hU3MKe JUIsl CTYIECHTOB
TEXHUUYECKUX CIIeHaIbHOCTEH M HampaBieHuil Bcex gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2013.- 20c.

24. MumenkoBa T.H. WHIYKTHBHOCTh KaTymKH. MeTOAWYEeCKHE YKa3aHHUS K BBITOJHEHUIO
n1abopaTopHOil paboOThl MO (U3MKE U CTYJIEHTOB TEXHUYECKMX CHEIMalTbHOCTEH M HampaBlIeHUH Bcex
¢dopm oOyuenus.- MUDOU: Konunpunrep BUTH, 2015.-20c.

25. Huxudopor B.B., [lonropuoB A.A. HccrnenoBanue 3aryxaromux KoyieOaHUH B KOJIeOATEIbHOM
KOHTYpe IpH IoMOIIM ocuusuiorpada. Metoaudyeckue ykazaHusl K BBIIIOJHEHUIO J1JaOOpaTOpHOH paboThI 1O
¢u3uKe AN CTYAEHTOB TEXHMYECKHMX CIEeLMANbHOCTEH M HampaBieHHH Bcex (opm oOyuenus.- MUODU:
Konunpunrep BUTH, 2015.- 24c.

26. Jleonos I1.B., Hukudopos B.B. Beruucnenue cpenseit JummHel cBoOOOHOTO Ipodera MoJieKyJ raza
no Benu4yuHe Kod(p(duiMeHTa AMHAMUYECKOM BSI3KOCTH. MeToauyecKkue yKa3zaHusi K BbBIIOJHEHUIO
1abopaTopHOil paboOThl MO (U3MKE U CTYJCHTOB TEXHHYECKHX CHEIMAIbHOCTEH W HAIpaBlIeHHH BCex
¢dopm oOyuenus.- MUDOU: Konunpunrep BUTH, 2014.-20c.

27. bynaBuna E.JI. Yckopenue cBoOomHOro majzeHus. MeTOAMYECKHE YKa3aHUs K BBIOJHEHHUIO
nabopaTOpHON paboTHl MO (PU3HMKE IS CTYACHTOB TEXHUYECKUX CIEIMATLHOCTEH M HAIpaBJICHHUN BCEX
dopm obyuenus.- MUDU: Konunpuntep BUTHU, 2013.- 16¢.

28. bymaBuna E.JI. Marematudeckuii MasTHUK. MeToandeckre YKa3aHHS K BBIIIOJHEHUIO
nabopaTopHOil paboTel Mo (u3MKe A CTYACHTOB BCEX crenualibHocTe U (opm oOyuenus.- MUDU:
Kormunpuarep BUTH, 2015.-16¢.
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29. KyuepoBa B.B. HWccnenoBanue CHEKTpabHBIX XapaKTEPUCTHK ONTHYECKOTO H3TyUCHUS.
MeTtonudeckue yKa3aHus K BBITIOJHEHHUIO TaOOPaTOpHON pabOThl IO (M3HUKE ISl CTYJCHTOB TEXHUYECKHX
CrienMaJIbHOCTEN M HampaBiieHuit Bcex Gopm obyuerus.- MUDU: Kormunpuntep BUTU, 2015.-20c¢.

30. Kuckuna O.I1., Hukudopor B.B. Ilonmyuenue mnomnsipu3oBaHHOrO cBera. [IpoBepka  3akoHa
Mamoca. MeTtoauueckre yKa3aHHUs K BBIIOJHEHHUIO J1a0opaTOpHOUM paboThl Mo (M3HKE IJs CTYAECHTOB
TEXHUYECKUX CIEIHaTbHOCTeH W HampaBiieHHH Bcex ¢opm oOydenus.- MUOU: Konunpunrtep BUTU,
2014.-20c.

31. Jleonos II.B., Hukudopos B.B. Konbsiia HeroTona. Meroanueckue ykazaHus K BBITTOJHEHHUIO
nabopatopHoil paboThl Mo (u3MKe ISl CTYIACHTOB TEXHHYECKMX CIENHaIbHOCTEH W HalpaBiICHUH BCeX
dopm obyuenus.- MUDU: Konunpunrep BUTU, 2015.- 16¢.

32. Mumenkopa T.H. Onpenenenue xapakTEpUCTHK CBETOBOM BOJHBI C TTOMOIIBIO AUGPAKIIMOHHOMN
peméTku. MeToanyeckre yKa3aHhs K BBIIOJIHEHHUIO JIaOOpaTopHOH paboThl Mo (U3MKE ISl CTYACHTOB
TEXHUYECKUX CHEIUaIbHOCTeH M HampaBlieHHid Bcex (opm oOydenus.- MUDU: Komunpuarep BUTH,
2015.- 20c.

33. bynaBuna E.JI. M3Mmepenue TtemmepaTypbl pacKajleHHbIX Tl C IIOMOIIbIO ONTHYECKOTO
nupomerpa. MeToanyecKre yKa3aHusl K BBIOJIHEHHUIO J1a00opaTopHOi paboThl MO (hM3MKE IS CTYJCHTOB
TEXHUUYECKUX CIIeUaIbHOCTEeH M HampaBieHuil Bcex ¢gopm oOyuenus.- MUDU: Konunpunrep BUTU,
2015.- 20c.

34. Hukudopos B.B. Buyrtpennuii dororddexr. Mertoauueckne yKazaHUs K BbIIOJTHEHHIO
naboparopHoi paboTel 1O (M3HKe IS CTyneHTOB criernuanbHocTH 220400.62 ounoit hopmbl 00ydeHMS. -
MUOU: Konunpunrep BUTHU, 2015.- 16c.

35. PeokakoBa O.JI. Baemnumii  ¢orosdpdexkr. Meroauueckne yKa3aHHs K  BBITOJHEHHIO
naboparopHoil paboThl MO (PU3UKE A CTYIEHTOB TEXHUUYECKUX CHEIUAIbHOCTEH BceX GopM OOydeHHs.-
MUOU: Konunpuntep BUTH, 2015.- 20c.

HNurepHeT-pecypesl

36. Teopernueckast u MaTeMaTHIecKas du3uka
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus

37. XKypuan Texunueckoii ®uzuku http://journals.ioffe.ru/jtf/

38. ®wusmka ’eMEeHTapHBIX YacTHIl U aTOMHOTO sijapa http://wwwl.jinr.ru/Pepan/Pepan_rus.html

39. dusuka u Texuuka [Tonynposonuukos http://journals.ioffe.ru/ftp/

MarepuanbHo-TeXHH4YeCKoe o0ecrieyeHre y4eOHOM TUCHUTIINHBI

B mpouecce ocBoeHus auctMIUIMHBI  «@PU3MKa»  UCMOJNB3YIOTCS  HArJsAHbIE  MOCOOMS,
BBIUMCJIMTENbHAS TEXHHUKa (B TOM 4YMCIE NporpaMMHOE oOecreueHue) JUIsl IoKa3za Ipe3eHTalUi,
nabopaTopHoe 000pyIOBaHUE.

ObopynoBanue:

VYcTaHOBKa I ONPENETICHHs] OTHOLIEHUS TEIUIOEMKOCTEH BO3AYyXa IPH MOCTOSIHHOM JABJIEHUU U
noctosiHHOM 00beMe OIIT 1-6H

YcraHoBKa JUIs onpeiesieHns yHuBepcanbHOI razoBoit moctosiHHON OIIT1-12

VYcranoBka s onpeneneHus usmepenus satponuu OIIT 1-11

JIaGoparopHas ycTaHoBKa «/3yueHue TepMOAMHAMUUECKUX CBOMCTB Bo3ayxa Ha ocHOBe Cp/Cv»

JlaGoparopHasi ycraHoBKa «Bbruncienue cpeaHeil AIuHBI cBOOOIHOTO Mpodera MOJEeKys rasza o
BeIMYMHE KOd(PPUIIMEHTA JMHAMUYECKOH BSI3KOCTI

JlabopaTtopHas ycranoBka «Komnbiia HeroTona

JlaGoparopHast yctaHoBka «OrmpeaesrieHue CKOPOCTH IyJAd TMpH TOMOIIM  OaJUIMCTHYECKOTO
MasiTHUKa»

Y4yeOHO-MeTOoANYeCKHEe PEKOMEH ALY Il CTYICHTOB

1. Yka3aHus s npOoCayInBaHUS JIEKIUN

[lepen HavamoM 3aHATHI BHUMATEIbHO O3HAKOMMTBHCS C YUEOHBIM IUIAHOM INPOBEJCHUS JIEKIUH U
CIIMCKOM PEKOMEHI0BaHHOM TUTEPaTypHI.

Ilepen mocenieHneM OYEpPENHON JEKIUU OCBEKUTH B IAMSATH OCHOBHBIE KOHIIEMIIMU MPOWIEHHOTO
panee marepuana. [lonroroBuTh mpu HEOOXOAMMOCTH BOIPOCHI MpemnojaaBarento. He Hago omacaTbesi, 4TO
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BOIPOCHI MOTYT OBITH TPOCTHIMHU.

Ha nexkuun ocHOBHOE BHUMaHUE CIEAYeT YACNATh He (JopMyliaM M MaTeMaTHYEeCKHM BBIKJIaJKaM, a
COJIEPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEACIICHUSIM U IOCTAHOBKAaM 3a]1a4.

B mpouecce u3yyeHHs JIEKIMOHHOTO Kypca HEOOXOJMMO MO BO3MOXKHOCTH YacTO BO3BPALIATHCS K
OCHOBHBIM TMOHSATHSM M METOJIaM peuleHHs 3a4ay (31eCh BO3MOXKEH BbIOOPOYHBINH KOHTPOJIb 3HAHUMN
CTYJICHTOB).

KenmarenpbHO HKCHONB30BAaTh  KOHCHEKTHl JIEKIUH, B  KOTOPBIX HCIOJIB3YETCS  NPUHATAA
IpernoiaBaTeseM CUucTeMa 0003HaYCHUH.

s 6o1ee moapoOHOro U3yUeHus: Kypca ciaenyeT paboTaTh ¢ pEeKOMEHI0BAaHHBIMU JINTEPATYPHBIMU
MCTOYHHKAMHU Y BHOBD MOSBIISIOINIMMUCS UCTOUHUKAMHU.

2. YKazaHus 1J1s y4acTus B IPAKTUUYECKUX 3aHATUAX

Ilepen mnocemeHUEM YACHUTH TEMY [MPAKTUYECKOTrO 3aHATUS M CaMOCTOSATEIIBHO U3Y4YUTh
TEOPETHYECKUE BOIPOCHI.

IlonmyuuTs y npenopaBaTess 3aJaHUE HA BBIINOJHEHHUE IPAKTUYECKOTO 3aJaHus, Kak IIPaBUIIO 3TO
pelleHre 3a1a4u mo IpoiICHHOMY JIEKIIMOHHOMY MaTtepuany. Pemienue 3aiaun opopMUTh MTUCEMEHHO WU
BBINOJIHUTH C MCIIOJIb30BAaHUEM KOMITBIOTEPA M MPH HEOOXOIMMOCTH pacredyaraTh U CIaTh MPEToIaBaTellto
Ha IIPOBEPKY.

Ilepen mnocemeHueM YSICHUTh TEMY MPAKTUYECKOTO 3aHATHUS M CaMOCTOSITEJIBHO HW3Y4YUTh
TEOPETHYECKUE BOIPOCHI.

B kon1e 3aHsTHS PU HEOOXOAMMOCTH BBISICHUTH Y IIPETIO/1aBaTENsl HEACHBIE BOIIPOCHI.

OcHoOBHBIE pe3yIbTaThI BHIMOJIHEHUS PaO00Thl HEOOXOJMMO pacreyaTarb.

3. Yka3zaHus JUisl BHIIOJHEHUS JIaDOpaTOPHBIX padboT

Cobmoiate TpeOOBaHMS TEXHUKU O€30MaCHOCTH, AJIS YeTO MPOCIyIIaTh HEOOXOUMbIE PA3bsICHEHUS
0 MPaBUJILHOCTH MOBEJEHUS B JIaDOpaTOPHUH.

[lepen BbImONHEHHEM J1a0OPATOPHOM PabOTHI MPOBECTH CAMOCTOSITENFHO TOJATOTOBKY K paboTe
U3YYMB OCHOBHBIE TEOPETUYECKUE IIOJIOKEHMSI, 3HAHUE KOTOPBIX HEOOXOIUMO Uil OCMBICIEHHOIO
BBITIOJTHEHUS paOOTHI.

B mporecce BBITIOTHEHUST PaOOTHI CIEIyET MOCTOSTHHO OOIIATHCS C MPEToaaBaTesieM, He JOIycKast
10 BO3MOXHOCTH HETIPABWIIbHBIX JIEUCTBHII.

OCHOBHBIE Pe3yJIbTAThI YKCIIEPUMEHTOB HE0OX0AMMO 3a)UKCUPOBATH B MUCHbMEHHOM BHUJIE.

[Ipu cmaue 3auera mo paboTe MOATOTOBUTH OTYET O MPOJEIAHHON paboTe, TNe JOKHBI OBbITh
OTpPa)KE€HbI OCHOBHBIE PE3yJIbTAThI ¥ BHIBOIBI.

4.Yxa3aHus AJis BBIOJHEHHS] CAMOCTOSATEIHHONU pabOThI

[Tonyunts y mnpenogaBarens 3aJaHHe M CHUCOK PEKOMEHJAOBAHHOW JuTepaTypbl. M3ydeHue
TEOPETUUYECKUX BOMPOCOB CIIEAYET IPOBOAUTH 10 BO3MOYKHOCTH CAMOCTOSITEINBHO, HO IPU 3aTPYIHEHUSIX
oOparaThCcs K MpernoaBaTeto.

[ToAroTOBUTH MUCHbMEHHBIN OTYET O MPOJICTaHHON padoTe.

[Ipu BBIMOTHEHUU (PPOHTATBHBIX 3aJaHUN MO YCMOTPEHHIO MperojaBaTeis padoTa MOXKET ObITh
OlleHeHa 0e3 MUCbMEHHOT0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIC BOMPOCHI, MPU YCIOBUU aKTUBHOMN
CaMOCTOSITENIbHOM pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

Meroanyeckue peKOMeHAALMH sl PenoAaBarTesen

1. Yka3anust st npoBeIEeHUS JIEKIUI

Ha nepBoiif BBOAHOM JieKIMU cienaTh 00Ul 0030p comepikaHus Kypca U OTMETUTh HOBbIE METO/IbI
U TIOJIXOJBI K PEIICHHIO 33/1a4, paCCMaTPUBAEMbIX B Kypce, JOBECTH JIO0 CTYIEHTOB TpeOoBaHUS Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipy TOATOTOBKE K IEKIIMOHHBIM 3aHSATUSM HEOOXOAWMO TMPOAyMaTh IUIAH €ro MpOBEICHUS,
CoZEp)KaHUE BCTYMHUTEIbHONW, OCHOBHOM M 3aKIIFOUUTEIHHON YaCTH JICKIIMH, O3HAKOMUTHCS C HOBUHKaMHU
yueOHOM M METOIUYECKOU IUTEpaTyphl, MyOIUKAIUAMU MEPUOAUIECKON MEeYaTH MO TeMe JICKIIHOHHOTO
3aHATHS. YTOYHHTH IUIAH TMPOBEICHUS CEMHHAPCKOIro 3aHATHS Mo TeMe Jekiuu. l[lepen wm3noxkeHnem
TEKYIIEeTo JEKIMOHHOTO MaTepHalia HAallOMHHUTh OO0 OCHOBHBIX HTOTaX, JOCTUTHYTHIX Ha MPEABLIYIINX
nekuusax. C 3ToH 1eblo 3a/1aTh HECKOJIBKO BOIIPOCOB ayJIUTOPUHU U OCYILECTBUTH BHIOOPOUYHBIH KOHTPOJIb



3HAHUS CTYJCHTOB.

B Xozme neKIMOHHOTO 3aHATHUA MpEnoAaBaTeNb JJO0JDKEH Ha3BaThb TeMy, Y4deOHbIe BOIPOCHI,
O3HAKOMUTb CTYIECHTOB C IE€PEYHEM OCHOBHOH U JIOMOJIHUTEIBHOW JIUTEpaTypbl IO TEME 3aHATHSL.
PackppiBasi comepkaHue Y4eOHBIX BOIIPOCOB, AaKIEHTUPOBAaTh BHHUMAHHE CTYICHTOB Ha OCHOBHBIX
KaTeropusx, sIBIICHUSAX U IpoLeccax, OCOOCHHOCTIX UX MPOTEeKaHUs. PacKpbIBaTh CYIIHOCTb M COZEpIKAHUE
pa3IMYHBIX TOYEK 3PEHUS M HAYYHBIX MOJIXO0A0B K OOBSICHEHUIO T€X WM WHBIX SBJICHHUHA U MPOLIECCOB.

Crnenyer apryMeHTHMpOBaHO OOOCHOBaTb COOCTBEHHYIO IO3MLHUIO IO CIOPHBIM TEOPETHUYECKHM
Bonpocam. lIpuBoauts npumepsl. 3aaaBaTh O XOAY M3JIOKEHHUS JIEKIIMOHHOTO MaTepuana pUTOPUUYECKUE
BOIIPOCHI U CaMOMY JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALMU MbICIUTEIbHON AEATEIbHOCTH
CTYJECHTOB, IOBBIIIEHNIO X BHUMaHMs U HHTEpeca K MaTepuaiy JeKLnH, ee coaepxanuto. [Ipenonasarens
JIOJDKEH PYKOBOJUTH pabOTOM CTYJIEHTOB IO KOHCIIEKTUPOBAHMIO JIEKIIMOHHOIO MaTepuaia, MoJ4epKUBaTh
HEOOXO/MMOCTh OTPaKEHUSI B KOHCIEKTaX OCHOBHBIX IOJOKECHUH H3ydaeMOW TeMbl, 0CO00 BBIIEIs,
KaTeropuayibHbplii anmapar. B 3akmouurtensHOM wacTu JeKUMH HeoO0Xoaumo chopMyiIupoBaTh oOIIMe
BBIBOIBI 110 TEME, PACKPBIBAIOLINE COJCPKAHNE BCEX BOIPOCOB, MOCTABICHHBIX B JIEKIUH. OOBABUTH IJIaH
OUYEPEHOr0 NPAKTUYECKOT0 3aHATHSI, 1aTh KPaTKUE PEKOMEHJIAIMH 110 OJArOTOBKE CTYIEHTOB K CEMUHApY.
Onpenenutb MECTO U BpeMsl KOHCYJIbTALIMM CTYJIEHTaM, II0KEJIABUIMM BBICTYIUTh Ha CEMHUHAape C
JIOKJIaIaMu U pedepaTamu.

Ha nocnenneit nekuuu ynenuts BpeMs Ajisi 0030pa Haubosee BaXKHbBIX MOJO0KEHUH, pacCMOTPEHHBIX
B Kypce.

2. Yka3zaHus 1S IPOBEACHUS TPAKTUUECKUX 3aHATUN

[ToaroToBUTH TEOPETHUECKUE BOIPOCH! WJIU 33/1a4M, KOTOPbIE JJOJKHBI BBIMOJIHUTh CTYIEHTHI BOBPEMSI
IPAKTUYECKOro 3aHsATHUA. [loArOTOBUTH CHHUCOK JIMTEPATypHBIX HCTOYHUKOB, HEOOXOAMMBIX JUIS
BBINOJIHEHUS 3aJaHUsl U KOTOpBIE CTYAEHThl MOTYT IOJIy4yUTh B OMONIMOTEKE MHCTUTYTA. II0ArOTOBUTH
NepeyeHb MHTEPHET-PECYPCOB, KOTOpbIE IIOMOTYT B BBIIIOJIHEHUH HpakTHueckoro 3axanus. Ilocne
IOJIy4EHHUsl OTUYET BBIIOJIHUTH IPOBEPKY M HA CIEIYIOLIEM MPAKTUUYECKOM 3aHIATUU Pa300paTh JOMYyIIEHHbIE
OIIMOKH U TIOACKA3aTh, KaK UX HEOOXOIUMO yCTPAHUTb.

YeTko 0003HAUNUTh TEMY 3aHATHUS.

OOCynuTh OCHOBHBIE MOHSTHS, CBI3aHHBIE C TEMOIA.

B mpouecce pemeHus 3amad BECTH IUCKYCCHIO CO CTYACHTaMU O NPAaBHIBHOCTH INPUMEHEHMS
TEOPETUYECKUX 3HAHUMU.

OTmeuathb CTYJEHTOB, HauboJiee AKTUBHO YYaCTBYIOIIUX B PELICHNH 33/1a4 U JUCKYCCHSX.

3. Yka3zanus uist IpoBeieHus 1a00paTOPHBIX 3aHATUH.

Cobmtonate TpeOOBaHUS TEXHUKM O€30MACHOCTH M TMPOBOAMTH HEOOXOAWMBIE pa3bsICHEHUS O
IPAaBUJIBHOCTH MTOBEACHUS B 1a00paTOPHUH.

[lepen BbImonHeHUeM JabopaTOpHOl pabOTHI MPOBEPUTH CTENEHb T'OTOBHOCTH CTYAEHTOB,
HallOMHUTb U OOCYIUTb OCHOBHBIE TEOPETUYECKHE IIOJOXKEHHS, 3HAHHE KOTOPBIX HEOOXOAUMO JUIs
OCMBICJICHHOTO BBIIIOJHEHUS PadoT.

B nporiecce BbinosnHeHUs1 pabOThI claeAyeT MOCTOSTHHO OOIAThCS CO CTYIAEHTAMM, HE JOIyCKas I10
BO3MO>KHOCTH MX HETNPABUJIbHBIX JEHCTBUN.

TpeboBatb, 4TOOBI OCHOBHBIE PE3YJbTaThl SKCIEPUMEHTOB OBLIM 3a(PUKCHUPOBAHBI CTYACHTaMHU B
IMCbMEHHOM BHJE.

[Ipu mpueme 3adyera mo pabore TpebOOBaTh OTYET O MPOJEIaHHOW paboTe, T/Ae JOHKHBI OBITh
OTpa)XEHbI OCHOBHBIE PE3YJIbTaThl U BHIBOBI.

4.Yxa3aHus 10 KOHTPOJIIO CAMOCTOSATEIbHON PabOTHI CTYAEHTOB

[To ycmoTpeHuio mpenojaBareist 3aJaHME Ha CaMOCTOSTENBHYIO pabOTy MOXeT ObITh
WHAUBUAYaAJIbHBIM WU (POHTAIBHBIM.

[Tpr ucnoONb30BaHUM HMHAMBHYaTbHBIX 33JaHUN TpeOoBaTh OT CTYJEHTAa NMHUCbMEHHBIH OTYET O
poJieslaHHOM pabdoTe.

[Ipu npumeHeHHHM (POHTANBHBIX 33/JaHUIl BECTH KOJJIGKTHBHBIE OOCYXIEHHUS CO CTYACHTaMH
OCHOBHBIX TEOPETHUECKUX MOJIOKEHHI.

C 1enpio KOHTPOJISl KauecTBa BBIMOJIHEHUSI CaMOCTOSITEIbHON paboThl TpeOOBaTh MHAUBUYAIbHbIC
OTYETHI (JIOYCTUMO BMECTO MUCHbMEHHOI'O OTYETa MPUMEHATh UHIUBUyaIbHbIE KOHTPOJIbHBIE BOIIPOCHI).



[Tporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusimu OC HUAY MUDU u yueOHBIM TIIaHOM
OCHOBHOM 00pa30BaTEIHLHON MPOTPAMMBI
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