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].Ie.m: OCBOCHUA NUCIHUILIMHBI:

- (hopMupoOBaHKE HABBIKOB M MIPHEMOB HAYYHOT'O METO/A MO3HAHUS;

- obecnieueHre HEOOXOAMMOIO YPOBHS 3HAaHMH Ui YCBOCHMS CMEXHBIX OOIIETEOPETUYECKHX U
CIELMaJIbHBIX KYPCOB;

- BbIpabOTKa TBOPYECKOIO IMOAXO0JA K PEIIEHHIO HAayYHO-TEXHUYECKUX 3ajjad M HIpodieM, C
KOTOPBIMH OyIyIIEMY CIIEIUAIUCTY MPUAETCS CTOJKHYThCS Ha MMPOU3BOICTBE.

3azayyn U3y4eHUs TUCLHUIUIMHBIL

- CO3/IaHUE Y CTY/ICHTOB OCHOB JIOCTaTOYHO HMIMPOKOH TEOPETHUECKON MOATOTOBKH B 001aCTH (PU3HUKH,
MO3BOJISIOIIEH OPUEHTUPOBAThCSA B MOTOKE HAyYHOM, TEXHUUYECKON MH(pOpManuu 1 obecrneynBaromeil um
BO3MOKHOCTh HCIIOJIb30BaHHUS HOBBIX (PU3MUYECKHX MPUHIMIIOB B T€X OOJIACTSX TEXHUKH, B KOTOPHIX OHHU
CIELIMAIU3UPYIOTCS,

- (OopMHUpOBaHHME Yy CTYACHTOB HAYYHOTO MBINUICHUS, B YaCTHOCTH, NPaBWIBHOCTH MOHUMAHUS
IpaHull NPUMEHUMOCTH PA3JIUYHBIX (PU3MYECKMX IOHATHM, 3aKOHOB, TEOpPUH U YMEHHUIl OLEHUBATh
CTENEHU JIOCTOBEPHOCTH pE3yJbTaTOB, IOJIYYEHHBIX C IIOMOIIBK) OKCIEPUMEHTAIbHBIX WU
MaTEMaTHYECKUX METOJOB UCCIIEIOBaHMS;

- YCBOGHHE OCHOBHBIX (DM3WYECKHX 3aKOHOB M SIBJICHUH KJIACCHUECKOW M COBPEMEHHOH (PH3HKH,
METO0B (PU3NYECKOTO UCCIIEJOBAHUS;

- BBIpabOTKa y CTYJCHTOB NMPHEMOB W HABBIKOB PEUICHUS KOHKPETHBIX 3aJad M3 Pa3HbIX 00JacTei
(Gu3uKHY, TOMOTaIUX B AaJbHEHUIIEM CTYACHTaM pelllaTh MPaKTUUECKUE 3a/1auH.

- 03HAKOMJICHHUE CTYAEHTOB C COBPEMEHHOM ammapaTrypoi, BBIYMCINTEIbHON TEXHUKOM U BhIpaOOTKa
HA4aJIbHBIX HAaBBIKOB IIPOBEICHUS HAYYHBIX MCCIIEA0BAHUN.

Mecto nucunmiiuabl B ctpykrype OOII BO

I/I3yquI/Ie JUCHUITIIMHBI «Dusukan 6a31/1pyeTC$1 Ha 3HaHUAX, YMCHUAX u HaBBIKaXx,
C(bOpMI/IpOBaHHBIX B pE3yJbTaT€¢ OCBOCHUA OUCHUILINH <<CDI/ISI/IK3.», «Anre6pa», «’ COMCTPHA»
MpeIbIIyIIel CTylieHn 00pa3oBaHus: cpeHee 00pa3oBaHue, cpeanee nmpodeccnoHaibHOE 00pa3oBaHuUe.

TeOpeTI/I‘{eCKI/Ie 3HAHUS, IOJYUYCHHBIC IO OCBOCHUIO AOUCHUIUIMHBI, SBJIAIOTCA 0a30BBIMH JJIA
HU3YyUCHUSA OCHOBHBLIX AWCIMILIWH, (bOPMI/Ip}IIOHII/IX KOMIICTCHTHOCTHYIO MOZCJIb BbIITYCKHHWKA H HpO(l)I/IJH)
OATOTOBKH.

Komnerenuuu oOyyawmerocsi, ¢opMupyembie B pe3yjbTaTe OCBOCHHS

JUCIHUMIIINHBI
B HpOI_ICCCC OCBOCHUA HaHHOﬁ ANCHHUITIINHBI y CTy,HeHTa q)OpMI/IPYIOTCH CJ'IC,ZLYIOIJ_II/IG
KOMIICTCHIINN:

YHHUBEPCAJIbHbBIE
Kon HanmenoBanue
WNHauKaTopel JOCTUKEHHSI KOMIIETEHIIUU
KOMIIETEHIINH KOMIIETEHIINH
YK-1 Crniocoben 3-YK-1 3Hate: MmeTouku coopa u 00padboTKu
OCYILIECTBIIATH TIOUCK, nH(pOpMaINY; aKTyalbHbIE POCCUICKHE U 3apyOeKHbIe
KPUTHYECKUI aHAIN3 U HMCTOYHUKHU MH(opMaluu B chepe mpodeccuoHaIbHOU
CHHTE3 HH(pOpMalnH, JEATEIBHOCTH; METOJI CUCTEMHOI'O aHAJIN3a
MIPUMEHATHh CHCTEMHBIN V-VK-1 VYMmeTh: npuMeHsATh METOUKHU MTOUCKa, cOopa U
MOAXOJ AJIs PELLIEHUs 00paboTKK MHPOPMALIUH; OCYIIECTBIATh KpUTHUECKHIH
MOCTaBJIEHHBIX 3a7a4 aHaJIW3 U CUHTE3 MH(POPMAIUH, TOITYYEHHOMN U3 pa3HbIX
HCTOYHUKOB
B-YK-1 Brnaners: meTogamu moucka, coopa u o0paboTKH,
KPUTHYECKOT'0 aHaJIM3a U CUHTE3a HH(POPMALIUY;
METOJIMKON CUCTEMHOI'0 MOJX0a JUIsl peHIeHUs
IIOCTABJICHHBIX 3a7a4
VYKE-1 Cnoco6en ucnonb3oBath | 3-YKE-1 3HaTh: 0OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX
3HAHUS JUCLUIUINH, METOABI MaTEMAaTUYECKOTO aHAIN3a U
€CTECTBEHHOHAYYHBIX MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO




JTUCIUILTAH, IPUMEHSITH
METOBI
MaTEMaTHYECKOTO
aHanu3a u
MOJCIIUPOBAHUS,
TEOPETHYECKOTO 1
AKCIEPUMEHTAIBHOTO
HCCIIEI0BaHNS B
IIOCTaBJICHHBIX 3aJa4ax

HCCIIEOBaHUS
V-VYKE-1 ymeTh: HCob30BaTh MAaTEMATUUYECKHUE METOIbI
B TCXHUYCCKUX HpI/UIO)KeHI/ISIX, paCC‘{I/ITBIBaTB OCHOBHBIC
YUCIJIOBBIE XapaKTEePUCTUKH CIIyYalHbIX BEJIMUUH, PELIATh
OCHOBHBIE€ 33/1a41 MaTEMaTUYECKON CTATUCTUKH; pelIaTh
TUMOBBIE PACUETHBIC 3a]]a41

B-YKE-1 Bnagers: MeTOJaMH MaTEMaTHYECKOT'O aHaJIM3a U
MOJICTTMPOBAHMS; METOJIaMH PEILICHUS 3a/1a4 aHAJIN3a U
pacdera XapaKTepUCTUK (PHU3UIECKUX CUCTEM, OCHOBHBIMU
npueMaMu 00pabOTKH IKCIIEPUMEHTAIIbHBIX IaHHBIX,
METOAaMHU PabOThI C MPUKIATHBIMU IPOTPAMMHBIMHU
MPOAYKTaMU

VKII-3

Crniocoben ctaBuTh cede
o0Opa3oBaTenbHbIC LIENH,
10]1 BO3HUKAIOIIINE
KU3HEHHBIC 33]1a4H,
nmoAOUpaTh CrIOCOObI
pEelIeHUs U CpeaCcTBa
pa3BUTHSA (B TOM YHCIIE C
HCIOJIb30BaHUEM
U(GPOBBIX CPENICTB)
JIPYTUX HEOOXOAUMBIX
KOMIIETCHIIU I

3-YKI-3 3HaTh: OCHOBHBIE TPUEMBI IPPEKTUBHOTO
yIpaBJeHUs] COOCTBEHHBIM BPEMEHEM, OCHOBHBIE
METOAMKH CAMOKOHTPOJISl, CAMOPAa3BUTHS U
camMo00pa3oBaHus Ha MPOTSHKEHUU BCEH JKU3HU C
WCTIOJIh30BaHUEM IU(POBBIX CPEICTB

Y-VYKU-3 YmeTh: 2pPeKTUBHO MIaHUPOBATH U
KOHTPOJIMPOBATH COOCTBEHHOE BPEMS, MCIIOJIb30BaTh
METO/Ibl CAaMOPETYIISIIUU, CAMOPA3BUTHS U CaMOOOYUYEHUS B
TEUEHHUE BCEH JKMU3HU C HCIOIB30BaHUEM M (PPOBBIX
CpencTB

B-VKII-3 Bnaners: MeTogamMu yrpaBiieHUs cOOCTBEHHBIM
BpEMEHEM, TEXHOJOTHUSIMHU MPUOOPETEHHUS, UCIIOIB30BaAHUS
1 OOHOBJICHHUS COITMOKYIIBTYPHBIX U PO(ECCHOHATBHBIX
3HAHUN, YMEHUH, 1 HABBIKOB; METOJIMKAMU CaMOPA3BUTHSI
¥ caM000pa3oBaHus B TCUCHUE BCCH JKU3HHU C
WCIOJIb30BaHHUEM ITU(POBHIX CPENICTB

obmienpodeccuoHanbHbIE

Kon HaumenoBanue
NHaukaTophl TOCTHKEHUS KOMITETEHIIUN

KOMITETCHIINH KOMITETCHIINH

OIIK-1 Crniocoben 3-OIIK-1 3HaTh: NPUHLIKIIBI IOCTPOEHUS CUCTEM
aHAITM3UPOBATH 33/1a41 yIpaBJiIeHUs
npodeccuoHaTbHON V-OIIK-1 YMmeTh: aHanmmM3upoBaTh 3a/1a4 YIIPABJICHUS B
JESITETbHOCTH HAa OCHOBE | TEXHUYECKUX CUCTEMAX
MOJ0XKEHHUM, 3aKOHOB U B-OIIK-1 Bnanets: 0a30BBIMU 3HAHUSIMHU O THUIIOBBIX
METOJIOB B 00JIaCTH TEXHUYECKUX CPEJICTBAX aBTOMATUKH M YIIPABICHUS
€CTECTBEHHBIX HaYK U
MaTeMaTUKHU

OIIK-2 Crocoben 3-OI1K-2 3HaTh: OCHOBHBIE MPUHIIMIIBI U METO/IbI
dbopmynupoBaTh 3a7a4l | TOCTpoeHus (hopMan3aIum) U UCCIICIOBAHUS
npodeccnoHanbHOMI MaTeMaTHYECKUX MOJIEIeH CUCTEM YIpaBlIeHUs, UX (POpPMBI

NesITeIbHOCTH Ha OCHOBE
3HAHUU, TPOPUITHHBIX
pas3nenon
MaTeMaTHYECKHUX U
€CTECTBEHHOHAYYHBIX
JTUCIUILIUH (MOIYJICH)

MIPEJICTABIICHHS U TIPEOOpa3OBaHMSI IS LIeJIeH YIIpaBIeHHS
V-OIIK-2 YMeTh: 1eMOHCTPUPOBATH HABBIKU
WCTIOJIh30BaHUS 3HAHUN (PU3UKU ¥ MATEMAaTUKH JIJIS
peleHus 3a/1a4 TEOPETUUECKOT0 U MPUKJIIAJHOTO XapakTepa
B-OIIK-2 BiageTh: aHaIUTHYECKUMU U YU CIIOBEIMUA
METOJAaMH JJIsl pacueTa TEXHUYECKHX MapaMeTpOB CUCTEM




331[3‘1]/[ BOCIIUTAHUSA, PCAJTUIYCMbBIC B PAMKaX 0CBOCHUA THUCHUILIMHDbI

BosJieuenue B

Co3nanne Hcnonb3oBanne BOCIUTATEIBHOIO
HanpasJjienue . N Pa3HOIIAHOBYIO
ycJ10BMii, NOTEeHIHAJIa YuyeOHOit
/menn BHEY4eOHYI0
o0ecreynBaOIIMX AUCUUITHHBI
AeSiTeJIbHOCTh
[Tpodeccuona | - hopmupoBanue Hcnonb3oBanue  BocmurtarenbHoro | 1.Opranuzanus Hay4HO-
JBHOE U KYJIbTYpbI [IOTEHIIMAJa JUCLUIUIMH | IPAKTUYECKUX
TPYIOBOE HCCIIEIOBATENBCKO | MPOPECCHOHANBHOTO MOAYJS Ui | KOHGEpEeHLUH U BCTped ¢
BOCIIUTaHUE 1 ¥ UIH)KEHEPHOH ¢dopmupoBaHus MHXEHEPHOI0 | BEAYIIMMH CIIEHUAINCTaMU
JeSITeNIbHOCTH MBIIIICHUS u WH)XCHEPHOW | MpeANnpUsTUi Topoaa u
(B16) KYyJIbTYpbl 3a CYET IPaKTHUYECKUX | BeTepaHaMU aTOMHOU
CTYJCHUECKHX UCCIIEJIOBAaHUN | OTpaciu.
COBPEMEHHBIX  IPOU3BOJACTBEHHBIX | 2. Opranuzanus u

CHCTEM; TPOCKTHON JeATEIbHOCTH
CTYAEHTOB 1O  pa3paboTke U
ONITUMH3AINU TEXHOJIOTHIECKUX
CUCTEM, CBSI3aHHOW C pEUICHUEM
peanbHbIX HPOU3BOJICTBEHHBIX
3ajau; MIPOXOXKJICHHUS qepes
pa3HoOOpa3HbIC UTPOBBIC,
TBOpYECKUe, (hecTHUBaIbHBIE (HOPMBI,
TpeOyromme  aHaiM3a  CJII0XKHOTO
00BEKTa, TOCTAHOBKH OTHOCHTEIHHO
HEro MpeoOpa3oBaTeNbHBIX —3a/1a4
JUISL X ONITUMAIILHOTO PEIICHUSI.

HPOBE/ICHHE MPEAMETHBIX
OJIMMIIUMAJ U y4acTUcC B
KOHKypcax
npodeCCHOHATHLHOTO
MacTepcTBa.

3.Y4acTue B XKETrOIHBIX
AKIUAX CTYACHUYCCKUX
CTPOHTEIBHBIX OTPSIOB

CTpykTypa u coaepkaHue y4eOHOM IMCIUTITHHbI
Jucnunnuua npernonaercs cryaeHtaMm B 1,2-om cemectpax. OOmias TpyI0eMKOCTb TUCIUILIAHBI
COCTaBJISIET 8 3a4eTHBIX eIUHHUIL, 288 ak. Jaca.

KanengapHbiil nuian

Ne Ne HaumenoBanue pasnena Bunpr yueOHOM nesTETPHOCTH ATtrecta | Makcuma
P T (Tempr) (gac.) s JIbHBII
a e JHACIUATUIMHBI pazmenma, | Oamn3a
o (D)
3 = = (dpopma) | pazmen
bi| bl §< §
aa} = = = O
1 2 3 4 5 6 7 8 9 10
1 cemecTp
1 11 OCHOBHBIE TTOHSATHSI U 6.5 1 05 1 4 Tl 25
omnpeeneHus GU3NKu
1.2 | Mexanuka Herorona 6,5 1 0,5 1 4
1.3 | 3akOHBI COXpaHEHUS 9 2 1 2 4
14 Kunemartuka u nuHamMuKa 20 4 4 2 10
TBEPJIOTO Tela
1 1.5 | PenaruBucrckas MexaHHUKa 14 4 - 1 9
1.6 | MonekynspHas ¢pusuka 17 4 2 1 10
1.7 | OcHOBBI TEPMOJMHAMUKH 18 4 2 2 10
2 2.1 | OCHOBBI ANEKTPOCTATUKU 17 4 2 2 9 T2 25
29 MarauTrocraTiuka B 18 4 2 2 10
BaKyyMe U B BEIIIECTBE




23 YpaBHeHus Makcaeiia 18 4 2 2 10
KBaszucrairoHapHbie TOKH
Hroro 3a 1 cemectp | 144 32/10 | 16/6 16/6 80 50
By npoMexxyToOuHOH aTTecTaliu €] 50
2 ceMecTp
3 31 KonebarensHoe ABHKCHHE. 18 4 2 2 10 T3 30
CriekTpaibHOE Pa3oKEeHUE
39 KunemaTnka BOJHOBBIX 18 4 2 2 10
TPOIIECCOB
Hurepdhepentus u
3.3 | mudpakius BOJH. 18 4 2 2 10

OneMeHnThl Oypbe-OnTUKH.
34 KsanroBas onruka u 18 4 2 2 10
Teopust bopa.

OCHOBBI KBAaHTOBOM

3.5 18 4 2 2 10
MEXaHUKHI
3.6 | dusnka aTOMOB ¥ MOJICKYI 18 4 2 2 10
4 4.1 | AtomHOe PO 18 4 2 2 10 T4 20
SInepHbie CHIIBI U SIIEPHBIC
4.2 | peakiuyn DieMeHTapHbIC 18 4 2 2 10
YaCTHIIBI
Hroro 3a 2 cemectp | 144 32/10 | 16/6 16/6 80 50
By npoMexyTOuHOH aTTecTanyu €) 50

HUTOI'O | 288 64/20 | 32/12 | 32/12 160

* - COKpaleHHOe HanMEHOBaHUE (POPMBI KOHTPOJIS
** - cymMMa MakCUMAaJbHBIX 0aJioB J10JDKHA ObITH paBHa 100 3a ceMecTp, BKIItoUas 3a4eT U (WIIK) IK3aMeH
CoxpanieHHOe HaUMEHOBaHKEe ()OPM TEKYIIEro KOHTPOJISI M aTTECTAllUU Pa3JIeNIOB:

O0o3Hauenue ITos1HOE HAMMeEHOBaHUE
T TectupoBanue
2 DK3amMeH

Coaep:xaHue JJEKIIMOHHOI0 Kypca

YuebHo-
TeMbl J1eKuMH. Bcero
MeToauYecKoe
Bonpocskl, oTpadaTpiBaemMble Ha JIEKIHH 4yacos
obecrneyenmne
1 2 3
OCHOBHbBIE OHATHS U OTIPEJICNIEHUS] (PU3UKH. 1 OU [1-7]
[Ipenmer ¢usuku u e€ omnpexnenenue. CBsA3b C APYTMMHU HayKaMH. JU [8-17]
[Ipocreiiine Mopaenu MexaHuueckoud cuctembl. Cucrema orcuera U NP [36-39]
cuctema koopauHar. KuHeMaTumdeckue BEIMYUHBL: PajlyCc-BEKTOD,
NEpPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, TIYTh.
Mexannka HproTOHA. 1
NuepumnanbHas cucrema orcuera u nepBbld 3akoH HbroroHa. [lonsTue
CHWJIBL, IPABUJIO CJIOXKEHUA cuil. Bropoii 3akoH HerotoHa. Tpetnii 3akoH
HproTOoHa M 3aKOH coxpaHeHMs HMIyJbca. ['paHULBI NPUMEHEHUS
3akoHOB HproToHa. [Ipumepsl pemenns 3aaad.
3aKOHBI COXPAHEHMUS. 2 OU [1-7]
O6mas hopmMyIUpOBKAa 3aKOHA COXpPAHEHHUs HMMITYJIhCa B MEXaHHUKE. JIN [8-17]
Mexanuueckass pabora. Kunernueckas osHeprus. I[loTeHuumanbHas HP [36-39]
SHEprus. 3aKOH COXPAHECHUSI MEXaHUYECKON SHEPIUH.
KunemaTtuka v IuHaMHKa TBEPAOTO Teja. 4
AOcomoTHO TBepmoe Teno. [loctymatenpbHOoe W BpamiaTeabHOE
JIBUKEHMSI TBEpPAOro Tena. MOMEHT Cuibl. YCJIOBHE pPaBHOBECHUS
TBEpAOro Tejna. MOMEHT WHEpLUMU TBEPJOro Tella M MPUMEPHI €ro




pacuera. OCHOBHOE ypaBHEHUE AMHAMHUKHM BpALIATEIbHOTO JIBHXKCHHS
TBEPJAOro Teja, UMEIOLIEro (pUKCUPOBAHHYIO OCh BpalleHus. MomMeHT
MMITyJIbCA U 3aKOH COXPaHEHHs MOMEHTa mmmyJibca. LleHTp unepuuun
TBepaoro tena. CpaBHEHHME IBUKEHUS TBEPAOro Tejla C JBUKEHHUEM
MaTepUAIBHON TOUKHU

OCHOBBI PEIATUBUCTCKON MEXAHUKHU.

[IpuHnun orHOcuTensbHOCTH B MexaHuke. IloctynaTel  Teopuu
OTHOCUTENIBHOCTH. CJIEICTBUS TEOPUU OTHOCUTEIBLHOCTH. B3auMocCBs3b
MacChl U SJHEPTUU.

MonekynapHas pusuka.

OrnpezesieHne CTaTUCTUYECKOTO U TEPMOJUHAMUYECKOIO METOJIOB
U3Y4YEHUsI MAaKpOCKOIMYECKUX TeJl; UX JOCTOMHCTBA U HEJOCTATKHU.
OCHOBHbBIE  TIOJIOKEHHUSI ~ MOJICKYJISIPHO-KMHETHYECKOM  TEOpHH.
Onpenenenne uaeanbHOro rasa. ['paHuIbl IPUMEHUMOCTH MOJAEIU
uJeanpbHOro rasza. Temmeparypa W JaBJIE€HHE C  TOYKM  3PEHHUS
MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. Ilpumep mns ogHOATOMHOIO
UJCANIBHOTO Ta3a. Y paBHEHUE COCTOSIHUS UI€aJIbHOrO ra3a (ypaBHEHUE
Knanelipona-Meneneena) .

OCHOBBI TEPMOJAMHAMUKH.

OCHOBHbIE MOHATHS TEPMOJMHAMHUKHM; TEIUIONEepeaaya U €€ BUIBL.
IlepBblli 3aKOH TepMOAMHAMMKH. M30TepMHUYECKHH, HW30XOpHBIH,
u300apHBIi  mpolecchl; WX u300paxeHue Ha  P-V-gmarpamme.
AnmnabaThdeckuii  mporecc W ero ypaBHEHUE. BTopoil  3aKkoH
TEPMOJMHAMHUKHU. ODHTpONMS U €€ CTaTUCTHUYeCKUil cmbica. L[{ukn
Kapno mneansnoit TteroBoit mamuuel u ero K. I1. JI.; rpaduyeckoe
n300paxeHre paboThl 32 OJIUH IIUKI UCATbHON TEMJI0BON MaIlIUHBEI.

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

OCHOBBI DJIEKTPOCTATHUKH.

DJIEKTPUYECKUN 3apsii U €ro CBOMCTBA. DJIEKTPUUYECKOE MOJIE U €ro
xapakrtepuctuku. Teopema I'aycca Uit  2I€KTpHYECKOrO  IOJIA.
[IpoBOIHUK B 3JE€KTPUUYECKOM I10JI€. DHEPTUsl JIEKTPUUECKOTO MO,
3alaceHHOTO B KOHJeHcaTope. JIUMmoiab B AJIEKTPUYECKOM  TIOJIE.
[Tonstpu3zanus QuANEeKTPHKA.

MarnurocraTtnka B BAaKYYMC U B BCIICCTBC.

3akoH Ammepa AJig B3aUMOJECHUCTBHUSL 3JIEMEHTOB TOKa. 3akoH bwuo-
Cagapa-Jlamnaca. [IpumMepsl pacueTa MarHUTHOTO TOJS JIE KPYTOBOTO
BUTKA C TOKOM M OECKOHEYHO [JIMHHOTO MPSIMOJUHEIHOTrO
IMPOBOJHUKA. Marzeruku u ux BU/BI.

YpaBHeHus MakcBeda.

SIBnenue 3JIEKTPOMATrHUTHOMN WHIYKIUH, WHIYKTUBHOCTb,
camouHaykuua. Tok  cMemeHus. YpaBHeHus  MakcBemia B
WHTErpaJIbHON (hopMe, TTIOCKast PJIEKTPOMArHUTHASI BOJIHA. Y paBHEHUS
Makcgemna B nuddepeninuansHoit popme. MaTepuaibHble ypaBHEHUS.
KBasucranmoHapHEIE TOKH.

Onpenenenue KBa3UCTALIMOHAPHOT'O TOKA. [Ipumepsr
KBa3UCTallMOHAPHBIX TOKOB, rpadudeckas WHTEpIpeTaus
XapaKTEPUCTUK JIAaHHBIX TOKOB IPH IIOMOIIM METOJa BEKTOPHBIX
JIAArpaMM.

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

KonebarenbHoe JIBUKEHUE.

Buasr konebanuii. 'apMoHndeckre KojiebaHUsI KaK MPOCTEUIINNA BH]I
KoJIeOaHUH. CrnoxeHnue KoJIeOaHuH, METOJ BEKTOPHBIX
auarpaMMm.l’'apMOHMYECKMIT M AHTapMOHUYECKHUN OCHWUIATOP U UX
npuMepbl. Marematnueckuil u gpusnueckuii MasTHUK. KonebarenbHblii
KOHTYD.

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




CriekTpanbHOE pPas3yIoKEHUE .

DU3NYECKUI CMBICI CIEKTPAIbHOTO pasiioxkeHus. Teopema Dypre.
[Mpumepsr  paznoxkeHust @Dypbe Ha KOHKPETHBIX  (PU3MUECKUX
npoleccax; KojaebaHus CTPyHBI.

KunemaTtuka BOJHOBBIX ITPOLIECCOB.

Buael BoiH 1 ux Xapakrepuctuky. [lonepednsie 1 IpOA0IbHBIE BOJIHBIL.
BonHOBOE ypaBHEHME INIOCKON YIIPYTOM U INIOCKOM 3JIEKTPOMarHUTHOU
BOJIHBI; PE3YJIbTAT PEIICHUS JAHHOTO YPaBHEHUS — YPAaBHEHHE BOJIHBI.

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

Wnrepdepenins u audpakiiis BOIH.

KorepentHoctb. CrnokeHne KoOJeOaHUN I JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. UHTepdepeHnmss Ha TOHKHMX TUIeHKax. [lpwHImMMN
['toiirenca-®penenss.  3onbl  Dpenens.  [Ipumepsr  audpakuum.
Judpakumonnas pemerka. ECTecTBeHHBIN U MOMSPU30BaHHBIIN CBET.
DJsieMeHThl DYpbe-ONTUKH.

[IpencraBnenrie  rapMOHMYECKHMX  KOJI€OaHWMA B KOMILJICKCHOM
II0CKOCTH. Psim Ddypbe u unterpan Oypoe.

KBanToBas ontuka u reopus bopa.

TennoBoe U3llyyeHHE U 3aKOHBI U3JTy4eHUs! aOCOJIIOTHO YEPHOI'O Tea.
®otonsl, nocrosiHHas [lmanka u ¢dopmyna [lnanka A TUIOTHOCTH
U3J1y4eHus: a0COJIOTHO YEPHOTO Tena. bopoBckas TeopHsi aTOMOB.

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

OCHOBBI KBAHTOBOW MEXAHUKH.

KopnyckynsapHo-BOJIHOBOI JyaJIu3m MaTepuH. [Tpuniun
HEOIpeaeIeHHOCTH. KBaHTOBBIE COCTOSIHUS M IPUHIMIT CYIIEPIIO3ULIAH.
Bpemennoe u craumonapHoe ypaBHeHusi Lllpenunrepa. Omnepatopsl
¢usndeckux BeauuuH. KBaHTOBaHME OHHEPIUU M DHEPreTUUCCKUU
crektp. [Ipocrenimme 3aja4u KBAHTOBOM MEXaHUKH.

Du3nKa aTOMOB M MOJICKYII.

Atom Bomopona B Teopuu Ilpenunrepa. Ilepuonuueckas cucrema
aneMeHTOB MeHneneeBa. MoONEKysbl, THUIIBI CBSI3€M B MOJIEKYyJax,
MOJIEKYJIIpPHBIE CHIEKTPHI. JIazepbl. D1eMeHThl 30HHOW TEOPUU TBEPAOTO
Tena.

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

ATOMHOE SIIpO.

CocTaB aTOMHOTrO sjipa M €ro XapaKTepUCTHKU. Macca W dHeprus
cBs3u saep. [Ipobnemsl mocTpoenus: Teopun siapa. KamenpHas Moaens.
O0oJ10YeYUHAasT MOJIEIIb.

SlnepHble CUIIBI U SIICPHBIC PEAKIIUH.

Snepusie cunbl. PagnoakTMBHOCTh. 3aKOH PaJMOAKTHBHOTO pacraja.
SlnepHble peakuuu.

DneMeHTapHbIE YACTUIIEL.

Knaccudukanus snemeHTapHbIX YacTHIl. OCHOBBI COBPEMEHHOIO
€CTECTBO3HAHHS.

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTu4eckoro 3anstusi. Bopocel, oTpadaTeiBaemMble Ha
MNPAKTUHICCKOM 3aHATHH

Bcero
4acoB

YyedoHo-
METOANYECKOe
ob0ecrieueHue

1

3

Mexannka HeroToHA.

2. IlonsaTne cumbl, IpaBUIIO CIOXKEHUS cuil. Bropoil 3akoH HproToHA.
3. 3aKOH COXpaHEHUs UMITyJlbCca. ['paHUIBI TPUMEHEHUS 3aKOHOB
Herorona. [IpuMepsl pemienus 3anay

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




3aKOHBI COXPAHEHUSI.
4. Mexannueckas paborta. Kunernueckas sHeprus. [loTeHnumanbpHas
SHEprusi. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

KuHemaruka 1 iuHaMKKa TBEPJIOTO TeJa.

5. MowmeHT cunbl. YcCinoBHE paBHOBECUs TBEpAOro Ttena. MOMEHT
WHEepLUUH TBEPAOro Tejla W IpuMepsl ero pacdera. 6. OcHOBHOE
YpaBHEHHE JUHAMHKU BpallaTEJIbHOIO JABW)KEHHUS TBEPAOIO TeEIa,
HMEIOILEro (PMKCUPOBAHHYIO OCh BpallleHUsl. MOMEHT UMITYyJIbca U 3aKOH
COXpPAaHEHHsS MOMEHTa HMITyJibca. lleHTp HHepUuM TBEpPAOIrO Tena.
Pemrenue 3agau.

MosekyiaspHas pu3uka.

8. OnpeneneHue MAcalbHOrO rasa. Temmeparypa U JaBICHHE C TOYKH
3pEHHUsT  MOJIEKYJISIPHO-KMHETHUYECKOW  TEOpHHU. [Ipumep JU1sL
OJTHOATOMHOI'0 HJCAJILHOTO ra3a. YpPaBHEHUE COCTOSHHS HICAIBHOIO
raza (ypaBHeHue Kunaneilipona-Menzeneesa).Pemenue 3anau.

OCHOBBI TEPMOJIMHAMUKH.

9. OcHOBHBIC TOHATHS TEPMOJAMHAMHUKHU;, TEIUIONEpeaadya U €€ BUIBIL.
W3oTepMuueckuii, M30XOpHBIN, 1300apHBIA MPOLIECCHI; UX U300paKeHUE
Ha P-V-guarpamme. AnmabaTudeckuii mporecc u ero ypaBHeHue. Lluki
Kapno mneanpHo#t TeruioBoit mammubl B ero K. I1. NI.; rpaduueckoe
n300pakeHre pabOThI 32 OJIMH UK HJICATHHON TEIJIOBOW MAIIHHEI.

OCHOBBI DJIEKTPOCTATUKH.

10. DnexTpuueckuil 3aps] U €ro CBOMCTBa. DIEKTPUUYECKOE IOJIE U €ro
xapaktepuctuku. Teopema [aycca ans  37I€KTPUYECKOTO  MOJISL
[IpoBOAHUMK B 3JEKTPUUECKOM IIOJIe. DHEPrusi 3JIEKTPUUYECKOro IOJ,
3allaCeHHOT0 B KOHAEHcaTope. Junosb B 3J1€KTPUUECKOM MOJIE.

MarsuTocTaTika B BaKyyMe U B BELIECTBE. Oun [1-7]
11. 3akon Ammnepa Juisi B3aUMOJEHCTBUS 3JIEMEHTOB TOKa. 3aKoH buo- JIA [8-17]
Capapa-Jlarmaca.  12. Ilpumepsl pacdyera MarHMUTHOTO TOJS  JUIsS WP [36-39]
KPYrOBOTO BUTKa C TOKOM M OECKOHEYHO [UIMHHOIO MPSIMOJIMHEHHOIro
[IPOBOJHHKA.
YpaBHeHus Makcaeia.
13.  SlBmeHue  DJIEKTPOMArHUTHOW  WHAYKLUMHM, HUHIYKTUBHOCTD,
CAaMOMHIYKIMs. YpaBHeHuss MakcBemia B HMHTErpalbHOW  (opme,
IJIOCKas  JJIGKTPOMAarHuTHas BOJIHA. YpaBHeHus MakcBemia B
muddepeHnanbHoi popme. MaTepualibHble ypaBHEHHUS.
KBasucranmoHapHbIE TOKH.
14. Omnpenenenne KBa3UCTAallMOHAPHOTO TOKa. ITpumepsl
KBa3UCTAI[MOHAPHBIX TOKOB, rpaduueckas MHTEpIIpeTalns
XapaKTepUCTHK JIAHHBIX TOKOB NP IIOMOIIM METOJa BEKTOPHBIX
Jarpamm.

2 ceMecTp
KonebarenbHOE TBMKEHUE. OU [1-7]
1. Buamel konebanuif. CnoxxeHue KojeOaHUN, METOJ BEKTOPHBIX JI [8-17]
quarpaMM. 2. ['apMOHMYECKMI M aHTapMOHMYECKUH OCHWIUIATOP M HX WP [36-39]
npuMepbl. MaTemaTuueckuid U gusnueckuii MasTHUK. KoneOaTenbHbIi
KOHTYP.
CrekTpanbHOE pa3oKeHue .
4. Tlpumepsr paznoxenuss @Dypbe Ha KOHKPETHBIX (DU3MUECKUX
npoleccax; KojaeOaHus CTPYHBI.
KunemaTnka BOJTHOBBIX MPOIIECCOB. OU [1-7]
5. Buasl BONH M uMX XapakTepucTUKU. llomepeuHble W NpOAOIBHBIE JU [8-17]

BOJHBL. 6. BOJIHOBOE ypaBHEHME IUIOCKOW YOPYrol M IUIOCKOH

P [36-39]




9JIEKTPOMArHUTHOM BOJIHBL; PE3YJIBTAT PELICHUS NAHHOIO YPABHEHUS —
YPaBHEHUE BOIHBI.

Wntepdepennus u nudpakiys BOIH. 2
7. Korepentnocts. CroxeHue KoneOaHWH Ui JOBYX KOTE€PEHTHBIX
MCTOYHUKOB. IHTEepdepeHIus Ha TOHKUX TuieHKaX. [Ipuanmn [roiirenca-
@penens. 8. 3onubl @penenst. [Ipumeps! audpakiun. Jdudpakiumuontas
penieTka. EcTeCTBEHHBIN U MOJISPU30BAHHBIN CBET.
DneMeHThl Dypbe-OnTHKH.
9. [IlpencraBneHue TapMOHHMYECKHX KOJICOAHUH B  KOMIUICKCHOM
1110cKOCTH. P dypwe u unrerpan Oypse.
KBanToBas ontuka u teopus bopa. 2
1,2. TeroBoe M3JIy4eHHE M 3aKOHBI M3Ty4Y€HHUsS a0COJIOTHO YEPHOTO
tena. 3,4. bopoBckasi Teopusi aTOMOB.
OCHOBBI KBAHTOBOW MEXaHUKH. 2
5,6. [lpunuun HeomnpeneneHHOCTU. KBAaHTOBBIE COCTOSHUS M MPUHIUI
cynepnosunuu. BpemenHoe u crannonapuoe ypasHenus Ilpenunrepa.
7,8. Omneparopsl (U3MYECKUX BeIMYMH. KBaHTOBaHWME DSHEPrUU M
pHepreTudeckuii criekTp. [Ipocreiiime 3a1a4n KBaHTOBOW MEXaHUKH.
®dusnka aTOMOB ¥ MOJIEKYJI. 2
9,10. AtoM Bosopoaa B Teopuu Illpenunrepa. [lepuonuueckas cucrema
sineMeHTOB MeHnzeneeBa. MoJEKylbl, THUIBI CBS3€d B MOJIEKYyJax, OM [1-7]
MOJIEKYJISIPHBIE CIIEKTPHI.
11,12. Jlazepsl. DJIeMEHTHI 30HHON TEOPUHU TBEPAOTO TEA. ﬁllf [[féil?? 9])]
ATOMHOE A1pO. 2
13. CocTaB aTOMHOIO Jpa U €r0 XapaKTEPUCTUKH.
14. Macca u sHeprus CBsi3H sep.
SlnepHbIe CUIIBI U sIJIEPHBIC PEAKIIHH. 2
15. Anepubie cuibl. PagnoakTHBHOCTb.
16. 3akoH paArOaKTUBHOTO pacnajia. SiepHble peakiuu
DJieMEHTapHBIC YaCTHUIIHI.
17. Knaccuduxarus >neMeHTapHBIX YaCTHII.
18. OCHOBBI COBPEMEHHOT'0 €CTECTBO3HAHUSI.
IlepeueHnb 1a00paTOPHBIX padoT
N YueoHo-
HaumenoBanue j1abopaTopHoii padoTel. 3agaHusi, BONPOCHI, Bcero
oTpadaTbiBaeMble Ha JIAOOPATOPHOM 3aHATHH 4acoB “Z%Z‘;it:g;ioee

1 2 3
BBogHoe  nmaGoparopHoe — 3aHSATHE, HMHCTPYKTaX IO  TEXHHUKE 2 OU [1-7]
0e30MacHOCTH I [8-17]
Jlabopamopnas paboma «OnpeneneHne CKOPOCTH MY MPH TTOMOIIH MYV [18-35]
0AJUTUCTHYECKOTO MasITHUKAY. HP [36-39]
Mexanuka HproTOHA. 3aKOHBI COXPaHEHUSL.
O6mass GopmMynupoBKa 3aKOHA COXPAHEHHS HMITYJIbCa B MEXaHHKE.
Mexanuueckass pabota. Kunernueckas oHeprus. [loTeHunanpHas
SHEeprusi. 3aKOH COXPAaHEHUsI MEXaHUYECKOW SHEPIUH.
Jlabopamopnas paboma «I3ydeHue BpamaTeaIbHOTO ABHKCHUSY. 2 OM [1-7]
Kunematuka u 1uHaMuka TBEpAOro Teina. MOMEHT MHEpLHMH TBEPAOro T [8-17]
TeJa W TmpuMepbl ero pacdeta. OCHOBHOE ypaBHEHWE JIUHAMHKHU MY [18-35]
BpAIlaTeIbHOTO ABM)KCHUS TBEPJAOTO Tella, HMEIOIIETr0 (PUKCUPOBAHHYIO 1P [36-39]

OCh BpalICHUA. MowmenT HMITyJIbCa MW 3aKOH COXpPaHCHHA MOMCHTA




MMITYJIbCA.

Jlabopamopnas paboma «PU3NUECKUI MATTHUKY.

Kunematuka u 1uHaMuka TBEpAOro Tena. MOMEHT MHEpUHUU TBEPAOIO
Tena U mnpuMepbl ero pacuera. OCHOBHOE ypaBHEHHE JUHAMHKHU
BpAIaTeIbHOTO ABM)KCHUS TBEPJOTO Tella, MMEIOIIET0 (PUKCUPOBAHHYIO
0Cbh BpallIeHUS

Jlabopamopnas ~ paboma «VI3yueHue TEPMOIUHAMUYECKUX CBOMCTB
BO3/1yxa Ha ocHOBe omnpenenacHust Cp/Cy .

MounekynsipHas ¢usuka. OCHOBHBIE  TOJOXEHHUS  MOJEKYJISPHO-
KHHeTH4eckoil Teopuu. OmnpeneneHue UiaealbHOTO raza. Temmneparypa u
JABJICHUE C TOYKH 3PEHHUS  MOJICKYJISPHO-KUHETUYECKONU TEOpPUH.
VYpaBHEeHHE COCTOSHHUA HIeanbHOro rasza ( ypaBHenue Kiameiipona-
Meneneena ).

Jlabopamopnasa  paboma «VI3yueHue TEpMOJIMHAMUYECKUX CBOICTB
BO3yxa Ha ocHOBe onpenenenus Cp/Cy .

OcHoBbl __TepMoauHamMuku.  [lepBblii  3aKOH  TEPMOJMHAMHKH.
N3orepmuueckuii, N30XOpHBIN, H300apHBIA MPOLIECCHI; UX U300pakeHue
Ha P-V-muarpamme. Anuabatudeckuil mporecc U ero ypaBuenue. Llukmn
Kapno uneanpHoit TterioBod mamuubel u ero K. I1. [I.; .rpaduueckoe
n300paxeHune paboThl 32 OJIMH ITUKJ UJICATbHON TETJIOBOW MAIIMHbI

Jlabopamopnas paboma «OnpeneneHue EMKOCTU KOHJECHCATOPOB IPH
oMot mocta CoTTuy.

DJEKTPOCTAaTHKA B BAaKyyME W B BEHIECTBE. JJIEKTPUUECKOE IMOJIE U €ro
xapaktepuctuku. Teopema [aycca i 3IEKTPUYECKOTO OIS
[IpoBOIHUK B 3JEKTPUYECKOM IOJIE. DHEPTUS SJICKTPHUSCKOTO ITOJIA,
3aMaceHHOT0 B KOHICHCATOPE.

Jlabopamopnas paboma «OrmnpeneneHue  TOPU3OHTATBHOU
COCTaBIISIOLICH HANPSKEHHOCTH MAarHUTHOTO TOJI 3eMITH»
MarsurocTaTuka B BaKyyMe M B BEIIECTBE. 3aKOH Awmrmepa s
B3aMMOJICHCTBHSI  DIIEMEHTOB Toka. 3akoH buo-Caapa-Jlamnaca.
[Ipumepsl pacueTa MarHUTHOTO TOJIS JIJIT KPYTOBOTO BUTKA C TOKOM M
0EeCKOHEYHO JUIMHHOTO MPSMOJIUHEHHOTO MPOBOTHUKA.

Jlabopamopnas paboma «THIYKTUBHOCTH KaTYIIKK.

YpaBHeHnuss Makcsenna. SBieHUE DAIEKTPOMATHUTHOM WHIYKLIMH,
UHAYKTUBHOCTb,  CAaMOMHAYKIMsS. TOK  cMemeHus.  YpaBHEHHS
Makcgernia B HHTETrpajabHON (hopMe, TUIOCKas HIEKTPOMarHuTHasl BOJIHA.
MarepuanbHble ypaBHEHHS.

Jlabopamopnas paboma «VccnenoBaHue 3aTyxarollUX KoJjeOaHUH B
K0J1e0aTeIbHOM KOHTYpE MPHU MOMOIIM ocuuiuiorpaday.
KBasucranmonapssle Toku. OmnpeneseHne KBa3MCTAllMOHAPHOIO TOKa.
[Ipumepsl KBa3MCTAlMOHAPHBIX TOKOB, Tpaduyueckas HHTEprpeTarus
XapaKTEpUCTHK JaHHBIX TOKOB IIpU TIOMOIIM METOJA BEKTOPHBIX
Jarpamm.

OU [1-7]
T [8-17]
MYV [18-35]
P [36-39]

2 cemecTp

Jlabopamopnas paboma «MateMaTHIeCKUN MasTHUK.

KonebarenbHoe JIBUKEHUE.

Bunapr konebannii. 'apmonnueckue konebanus. CrokeHHe KoJieOaHUH,
METO/1 BEKTOPHBIX JTUArpaMM.

Jlabopamopnoti paboma «VccnenoBaHne CIEKTPAIbHBIX XapaKTEPUCTUK
ONITUYECKOTO U3ITyYCHUS».

CnekrpanbHoe paznoxkenue. [Ipumepslr pasnoxenuss @Pyppe Ha
KOHKPETHBIX (PU3MYECKHX Mpolleccax.

OM [1-7]
IV [8-17]
MY [18-35]
P [36-39]

Jlabopamopnaa  paboma  «IlonydyeHune TONSPU3OBAHHOIO  CBETA.

OM [1-7]




[Tonreepxxnenue 3akona Mairocay.

IV [8-17]

Kunemartnka BOTHOBBIX ITpoiieccoB. [lonepeunsie U mpoaoibHbIE BOJTHBI. MYV [18-35]
BonHoBOE ypaBHEHHE IUIOCKOH YNPYrol M 3J€KTPOMarHUTHOM BOJIHBL, UP [36-39]
pe3ynbTaT pelIeHUsl JaHHOTO YPAaBHEHUs — ypaBHEHHE BOJIHBIL. [IpuMepsl.

Jlabopamopnas paboma «Konbia HeroToHaY. 2
Untepdepenins u nudpaknus BonH. CroxkeHue KoneOaHUM A ABYX

KOT€PEHTHBIX HCTOYHUKOB. MTHTEpdepeHInsI Ha TOHKUX MJICHKAX.

Jlabopamopnaa paboma «OnpeneneHue XapaKTePUCTUK CBETOBOM 2

BOJIHBI C TIOMOIIBIO TU(PPAKIUOHHOMN PEIIETKI.

OnemenTtbl Dypre-ontuku [IpencraBieHne rapMOHUYECKUX KOeOaHUi

B KOMIUIEKCHOM TI0CKOCTU. Psiy @ypbe u nHTerpain Oypoe.

Jlabopamopnas paboma «ONTHYECKUN THPOMETPY 2

KBanToBas ontuka u teopus bopa. . TemioBoe usinydeHHe U 3aKOHBI

u3ITy4eHus: abCONIFOTHO YEPHOTO Tela.

Jlabopamopnas paboma «UccnenoBanue Gporoddpdexrar 2

OCHOBBI KBAHTOBOW MEXaHUKH.

KBaHnTOBaHME 2HEpruu u 3HEpreTudeckuid crekrp. IIpocreimmue 3anaun

KBaHTOBOUM MEXAHUKHU.

Jlabopamopnoti paboma «VccnenoBaHue CIEKTPaIbHBIX XapaKTEPUCTUK 2

ONTHUYECKOTO U3ITyUYCHHUS.

®du3uka aTOMOB M MOJEKYJ. MONEKyJbl, TUIBI CBA3EH B MOJIEKyJax, O [1-7]
MOJIEKYJIApHBIE CIIEKTpbl. Jlazepbl. DJI€eMEHThl 30HHON TEOPUHU TBEPIOTO T [8-17]
Tena.

Jlabopamopnas paboma «Cyetuuk I elirepay 1 %/[13] 5168\:3395]
AtomHoe sapo. CocTaB aTOMHOTO SIpa U €ro XapaKTePUCTHKHU. [36-39]
Macca u sHeprus cBsizH siiep.

Sl nepHble CUIIbI U AEPHBIE pEAKUUU. S IepHbIE CUJIbl. PaInOaKTUBHOCTD.

3aKOH paJIn0aKTUBHOIO pacnaja. SnepHble peakluu

Jlabopamopnas paboma «Cyetuuk I elirepay 1

OnemeHTapHble yacTulibl. Kinaccudukaius s3eMeHTapHbIX 4acTHUL.
OCHOBBI COBPEMEHHOTO €CTECTBO3HAHMUS.

3agaHus I CAMOCTOATEILHOM PadoThI CTYICHTOB

Beero YueOHo-
Bonpocs! 1151 caMOCTOATEIBLHOT0 H3Y4YeHH s (3a1aHUs) qacop  MeToaMUeckoe
ol0ecneyeHue
1 2 3
OcHoBHble TOHATHS U omnpeneneHus ¢usuku. [Ipocreiimme Moaenu 4 OU [1-7]
MEXaHNYECKOM cucTeMbl. KnHeMaTnueckue BENMYMHBL PaJnyC-BEKTOD, N [8-17]
nepeMenieHne, CKOPOCTh, YCKOPEHUE, MYTh. WP [36-39]
Mexanuka Horotona. [ToHsITHE CHIIBI, IPaBUJIO ClIOXKeHUs1 cui. Bropoit | 4/10
3akoH Hprorona. Tpernit 3akoH HpOTOHA W 3aKOH COXpaHEHUs
HMMITYJTbCa
3akoHbl _coxpaHeHus. OOmas ¢GopMyIUpoBKa 3aKOHa COXpaHEHUS 4
UMITyJIbca B MexaHuke. Mexanndeckas pabora. Kunetnueckas sHeprusi. OU [1-7]
[ToTenuumanpHas sHEprus. 3aKOH COXPAHEHUsI MEXaHUYECKON YHEPTHUH. JIN [8-17]
Kunematnka v 1MHaMMKa TBEPAOTrO Tenaa. MOMEHT WMHEPIHH TBEPIOTO 10 WP [36-39]
Tena W mpuMmepbl ero pacuera. OCHOBHOE ypaBHEHUE JUHAMHUKHU
BpalllaTeIbHOrO JABUKEHHSI TBEPAOIO Tesa, UMEIOIIEro GUKCUPOBAHHYIO
OCh BpallleHUs. MOMEHT HUMITyJIbca U 3aKOH COXPAaHEHUS MOMEHTa
HMMITYJIbCA.
OCHOBBI __ pEISITUBUCTCKON  MEXAHUKH. [loctynatel  Teopuu 9




OTHOCHUTCIBHOCTH. CHCI[CTBI/DI TCOPHUU OTHOCHUTCIBHOCTH. BzauMmocss3b
MAcCCBI 1 DHCPI'Uuu.

MonekynspHas dhusuka. Onpenenenue uaeaasHoro raza. Temmneparypa u
JaBJI€HUE C TOYKU 3PEHUS MOJEKYISIPHO-KMHETHUYECKON TEOpUH.
[Ipumep nnst OTHOATOMHOTO MJI€AJTBLHOTO Ta3a. YpPaBHEHHE COCTOSIHUS
uneanbHoro raza (ypaBHenue Kianeiipona-MeHpeneena)

10

OcHoBBI TepMonuHaMuk#. M3ompoueccsl; ux uzoOpakenue Ha P-V-
nuarpamme. Aaumabarudeckuii mporecc u ero ypaBHenue. [lukn Kapho
uaeanbHo TernnoBou mamuHbl U ero K. IT. 1. .

10

OCHOBBI JIEKTPOCTATUKU. IJIEKTPHUECKOE TMOJIE M €r0 XapaKTePHCTUKH.
I/I306pa)KCHI/Ie CHUJIOBBIX JIUHAN 10JIs1 )51 OKBUITOTCHIINAJIBbHBIX
MOBEPXHOCTEH. DHEPrusi 3JICKTPUYECKOTO IOJIs, 3alaceHHOro B
KOHJICHCATOpE.

MarHuTocTaTika B BaKyyMeé M B BEIIECTBE. 3aKOH Awmrmepa s
B3aUMOJICHCTBUSL  DJIEMEHTOB Toka. 3akoH buo-Caapa-Jlamnaca.
[Tpumepbl pacuera MarHUTHOTO TOJISL JUISI KPYTOBOTO BUTKA C TOKOM M
0ECKOHEYHO JJTMHHOTO MPSIMOJIMHEHHOTO IPOBOTHHKA.

10

YpaBHeHus MakcBemna. YpaBHeHHs MakcBemia B MHTErPAJIbHOU
dopme, mIOCKast AIIEKTPOMAarHUTHAs BOJHA. YpaBHEHHsT MakcBesuia B
muddepennnansHoi popme. MaTtepuanbHble ypaBHEHUS.
KBasucranmonapueie Toku. OrmpenerneHue KBa3HCTAIIMOHAPHOTO TOKA.
[TpuMepbl KBa3UCTAIMOHAPHBIX TOKOB, TpaduuecKass HHTEPIPETAIUs
XapaKTepUCTHK JAHHBIX TOKOB TIPHM IIOMOIIM METOJa BEKTOPHBIX
JMarpamMmm.

10

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

KonebarenbHoe  jBuwkenue. Buasl  kosnebanuii. ['apmonuueckue
kosneOanus. CioxeHue KojaeOaHnl, BEKTOPHbIE TUarpaMMBbl.
CrnekrpanbHoe paznoxkeHue . Ilpumepsl pasnoxenuss @Dypbe Ha
KOHKPETHBIX (pU3HUYECKUX Ipoleccax.

10

Kunemartuka BOTHOBBIX mpolieccoB. [lonepeunblie U Ipo10JibHbBIE BOJIHBL.
BosnHOBOE ypaBHEHHME M IUIOCKOM BOJHBI, pEIIEHUE JAHHOIO
ypaBHEHHUs — ypaBHEHHE BOJIHBIL. [Ipumepsl.

10

Unrepdepentus u nudpakums BosH. ClioxkeHUe KOJIeOaHu s IBYX
KOT€pEHTHBIX HCTOYHUKOB. HTEepdepeHIus Ha TOHKUX TIICHKaX.
[Tpumeps! nudpakuuu. Judpakunonnas pemerka. EctecTBeHHbI u
MOJIIPU30BAHHBIN CBET.

OnemeHThl Dyphe-ontuku. [Ipencrapienre rapMOHHYECKUX KOJIeOaHUH
B KOMILUIEKCHOM IIIIOCKOCTH; psia Dypre, nHTerpan Oypsoe.

10

KBanToBas ontuka, Teopus bopa. TemioBoe wusinydeHHe W 3aKOHBI
U3y4YeHus: abco0THO YepHoro tena. Teopus atoma bopa.

10

OCHOBBI _ KBaHTOBOW  MEXaHHUKH. [IpyHIMIT  HEONPEAECIEHHOCTH.
KBaHTOBBIE COCTOSIHMSI M TPUHLMI CyNEpHo3uLuu. BpemeHHoe u
crauvoHapHoe ypaBHeHus Illpenunrepa. Omnepatopsl (U3HUECKUX
BenMuMH. KBaHTOBaHME DHEPrMM U  DHEPIETUYECKUH  CIIEKTP.
[Ipocreiimne 3amayM  KBAHTOBOM MEXaHUKHM. PemieHwe ypaBHEHMs
penunrepa a1 dYacTUIBl B OJHOMEPHOH OECKOHEYHO TIyOOKOM
HOTEHIINAILHON sIME. [Tpoxoxnenue MHUKPOYACTHULIBI yepes
MOTEHIHATIbHBIN Oapbep, TYHHENIbHBIA Y3 PEKT U ero 0OsiCHEHHeE.

10

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

®dusuka aToMOB U MoJIeKysl. AToM Bojopoja B teopur Illpenunrepa.
[lepuonnueckass cucrema 3j1eMeHTOB MenzeneeBa. MoONEKyYIbl, THUIIBI
CBA3EH B MOJIEKYJIaX, MOJIEKYJIApHBbIE CIEKTpbl. Jlazeppl. DneMeHThI
30HHOM TEOPHUH TBEPIOTO TENA.

10

AtomHoe saapo. CocTaB aTOMHOTO f/Ipa U €ro XapakTepucTuku. Macca u
SHEPTHUsl CBSI3H SIZIEP.

10

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




SnepHble CUIIBL U AIEpHBIC PeaKUuU. SInepHsle cuilbl. PanoakTUBHOCTD. 10
3aKOH paJIMOAKTUBHOIO pacnana. SaepHble peakiuu
OneMeHTapHble yacTuibl. Knaccudukanus 31eMeHTapHbIX YaCTHIL.

O0pa3oBaTe/bHbIE TEXHOJIOTHH

[Ipu peanuzanuu ydeOHOro Marepuaga Kypca MCIOJB3YIOTCS pasiMyHble 00pa3oBaTelbHbIC
TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3/IaHUIO aTMOC(ephl CBOOOAHON M TBOPUECKOW TUCKYCCHH KaK MEXITY
IIPEIolaBaTesieM U CTyJIeHTaMH, TaK U B CTyleH4ecKol rpymnme. L{enbto mpu 3ToM sBiIseTCs BbIPaOOTKA Y
CTYJCHTOB HAaBBIKOB W KOMIIETEHIIMM, IO3BOJISIIOIIMX CAaMOCTOSITEIBHO BECTH HCCIIEOBATEIbCKYIO0 U
Hay4YHO-IIEJarOrH4ecKyto padory.

Peanu3zanus KOMIOETEHTHOCTHOTO MOJAXOJa IIPELyCMaTpUBAET IIMPOKOE UCIOJIb30BAaHUE B YUEOHOM
Ipolecce aKTUBHBIX U MHTEPAKTUBHBIX (POPM IIPOBEIECHUS 3aHITHIL:

1) pa30op KOHKPETHBIX CUTYallMil MpPU PEHICHUH 3a7ad 10 KOHTPOJIbHBIM 33JaHUSM;

2) pa300p KOHKPETHBIX CUTyalluldl IpU IPOBEIACHUU JEKIMOHHBIX 3aHATHH, B TOM 4Hcie B popme
KOJJIOKBUYMOB;

3) BHeayIUTOpPHYI0 pabOTy B paMKax TEKyIIMX BHEAYAUTOPHBIX KOHCYJIbTALMHl C LEINbIO
(dbopMHUpOBaHUSA U Pa3BUTHS MPOPECCHOHATBHBIX HABBIKOB 00YJAFOIINXCSL.

B pamkax y4eGHBIX KypCOB MOT'YT OBITh IIPEAYCMOTPEHBI BCTPEUHU C MPEACTABUTEIIMH POCCUMCKUX U
3apyOeXHBIX KOMIIAaHUM, YHUBEPCUTETOB, I'OCYIAapCTBEHHBIX U OOIIECTBEHHBIX OpraHu3alui, MacTep-
KJIaCChl HKCIEPTOB M CIEIHAIUCTOB.

VYaenpHBI BeC 3aHATH, MPOBOJMMBIX B HMHTEPAKTUBHBIX (OPMAax, COOTBETCTBYET pabodyeMy
yuebHoMy maHy: 20 dacoB — JiekiuoHHbIe 3aHaATUsA (o 10 wacoB B 1-mM u 2-Mm cemecTtpax), 24 yaca —
IIpaKTU4ecKue U JadopaTopHble 3aHsTHs (110 12 yacoB B 1-M 1 2-M ceMecTpax).

HNHdopmanoHHbIE TEXHOJOI'MH, UCIOIb3yeMble IIPU OCYILIECTBICHUHM 00pa30BaTEeNbLHOIO Mpolecca
no aucuumianHe «®@u3nka»: akTUBHas paboTa C COBPEMEHHBIMU MaKeTaMH IMPUKIAJHBIX MPOTPAMM IS
00pabOTKU Pe3yJIbTaTOB HKCIEPUMEHTAIBHBIX 1aHHBIX.

®oH/ OLIEHOYHBIX CPEICTB

@OHJT OLICHOYHBIX CPEJACTB IO AMCLUMILUIMHE OOECIEYMBAET IPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4deHHs (KOMIIETEHIIM M WX WHIUKATOPOB) IMOCPEICTBOM MEPOIPHUATHI TEKYIIEro,
py6€)KHOFO nu HpOMe)KyTO‘-IHOFO KOHTpOJ'ISI 10 IUCHUIIJINHE.

CBs3b MKy POpMUPYEMBIMU KOMIIETEHIIUAMU U (pOPMaMHU KOHTPOJISI UX OCBOCHHS MPE/ICTaBlIeHA
B CIEAYIONIEH Ta0IuIe:

Kon
Ne Kountposanpyemsie pa3ienbl KOHTPOJIMPYeMbIX HaumeHoBaHue
n/n (TemMbI), MOYJIM 1M CHUILTTHHBI KOMIeTeHUMA (MM UX OLICHOYHOI'0 CPeACTBA
yacrei)

BX01HOM KOHTPOJIb

Bonpocs! BxogHOTO

1 Bxo1HOM KOHTPOJIb KOHTPOJIA
(MMCHLMEHHO/YCTHO)
ATTrecranus pas3/ienoB, TEKYIIMN KOHTPOJIb YCIIEBAEMOCTH
1 OCHOBHBIE TIOHATUS U OINpPEAEICHUS Tect — 1, nucbMEHHO

¢uszuknu. Mexanuka HeioToHa
3akoHbl coxpaHenus. Kunemaruka u

VK-1, VKE-1, YKII-3,
JTUHAMHAKa TBEPIOTO Tena.

OIIK-1, OIIK-2
PenstuBucrckas MEXaHMKa.
MonekynapHas buzuka. OCHOBBI
TEPMOANHAMHUKH.
2 OcHOBBI 3JIEKTPOCTATUKH. Tect — 2, nMCbMEHHO
Marnutoctatuka B Bakyyme u B | YK-1, VKE-1, VKII-3,
BelIeCTBE. YpaBHEeHHUs  Makcsesa. OIIK-1, OIIK-2

KBa3I/ICTaI_[I/IOHapHLIC TOKH.




Kon

Ne KonTposmmpyembie pa3aeibl KOHTPOJIMPYEeMbIX HaumenoBanmue
n/n (TemMbl), MOYJIM 1M CHUILTHHBI KOMIeTeHUMi (MM uX OLICHOYHOI'0 CPeACTBA
yacreii)
3 KonebarenpHoe JIBIDKCHHE. TecT — 3, TUCBEMEHHO
CnekrpasibHOE pasJioKEHHE.
Kunematnka BOJIHOBBIX IPOLIECCOB.

WNutepdepentius u nudpakmus BomH. | YK-1, YKE-1, VKII-3,

Onementsl @ypbe-onTuku. KBaHTOBas OIIK-1, OIIK-2
ontuka u Teopuss bopa. OCHOBBI
KBaHTOBOM MexaHUKH. Du3nKa aToMOB
Y MOJICKYIJL.
4 ATOMHOE Sipo. SlmepHble CUBI U VK-1, VKE-1, VKII-3, Tect — 4, nucELMEHHO
SIEPHBIE  peaKkluu.  DIJIEMEHTApHBIE OIK-1, OITK-2
YaCTHUIIEI.

[IpoMexxyTouHas arrectauus
YK-1, YKE-1, YKII-3,

Bompocs! k sx3amen
1 DK3aMeH p y

OIIK-1, OIIK-2 (ycTHO)
OueHoyHbIe CpeACTBa
No HaumenoBanue [IpencraBnenue
i OLICHOYHOI'O Kparkas xapakTepucTiKa OLIEHOYHOTO CPEICTBA OLICHOYHOTO CPEJICTBA
cpescTBa B GoHJe
1 Bxonnoit IInceMeHHBINM OIIPOC, HAIIPABJICHHBIM HA BBIABICHHE | BOompocsl BXOAHOTO
KOHTPOJIb po0esIoB B 3HAHUSX CTYAEHTOB U TOTOBHOCTH UX K | KOHTPOJIS
MOJYYECHHIO HOBBIX 3HAHUU.
2 Omnpoc ITuceMeHHBI  ONpPOC € KpPaTKUM  H3JI0KEHHEM | Borpocsl
pe3yabTaTOB OCBOCHHUS PA3Zeia, HaIpaBJICHHBIM Ha
OLICHKY 3HAaHHUH CTYJEHTOB B XOJ€ TEKYILEro
KOHTPOJIsI QOPMHUPOBAHUS KOMIIETEHIIUN
3 Tect TecTt HampaBieH Ha OLIGHKY CTENEHHM OCBOCHMs | POHM TECTOBBIX
CTYyJCHTAaMHM 3HAaHWM, YMEHHH W HaBBIKOB B XOJ€ | 3aJlaHui
TEKYIIEro KOHTPOJsl GOPMUPOBAHUS KOMIIETEHIINH
4 | Dx3ameH CpencTBo npoBepKy, PeAHA3HAYEHHOE ISl OLEHKH | Bompockl k 3k3aMeHy
CTENEHU JOCTHKEHHUS 3aIUIAHUPOBAHHBIX
pe3yabTaToB (POPMUPOBAHUS KOMIIETEHLIUU 10
3aBEPIICHUY U3YYEHHUsI TACIUILINHBI

Bpewmsi, oTBoaMMoe Ha TecT, coctapisieT 90 munyT. M3 00111€TO TIepedHst BOIPOCOB B CIIy4aitHOM
nopsiike BbIOMpaercs 45 Ui COOTBETCTBYIOLIETO pa3ziesia U MPOBOJUTCS Npolieypa OLIEHUBAaHUS 3HAHUH,
YMEHUH, HaBBIKOB U (WJIHM) OTIBITA JCATEIbHOCTH, XapaKTEPU3YIOIIUX 3Tabl ((OPMUPOBAHUS KOMIIETEHITHIA.

DK3aMeH NpOBOJUTCS B MUCbMEHHOM Gopme. buner comepxut 2 Bonpoca. Ha moarorosky
oTBOAUTCA 60 MUHYT.

Jlnis olleHKM 3HaHUHM, YMEHUH, BIaJeHU U (WIK) ONbITa JEeSITeIbHOCTH, XapaKTEPU3YIOIINX 3TaIbl
(bopMHUpOBaHUS KOMITIETEHIIHIA CTYACHTA HCIOIB3YIOTCS CIECYIONINE BH/IBI OIICHOYHBIX CPEJICTB!

1. BxoaHoii koHTpousib. ITMcbMeHHBIN Onpoc, HanpaBleHHBIH Ha BBISBICHHE MPOOETOB B 3HAHUAX
CTY/ICHTOB M TOTOBHOCTH HMX K TMOJYYCHHIO HOBBIX 3HaHWW. OT oOydaromerocst Tpedyercs: onpeneneHne
MOHATHUH, 000CHOBaHME BBIIBUHYTHIX MOJIOKEHUH, CBOOOIHOE ONEPHPOBAHNE (PAaKTHUECKUM MAaTEPUATIOM.

2. Ompoc. llenp MOATOTOBKH K ONPOCY COCTOUT B (JOPMHPOBAHUHU Yy OOYYAIOLIETOCS HABBIKOB
aHaJM3a TEOPETHYECKHX IMpOoOJIeM Ha OCHOBE CAaMOCTOATENBHOTO HU3yueHHs Yy4yeOHOM W Hay4yHOMH
mutepatypel. OT oOydaromierocss TpeOyercs: BIIaJeHHE HM3YYEHHbIM B XOJe Yy4eOHOro mpolecca
MaTepHaioM, OTHOCSIIUMCS K paccMaTpuBaeMoil mpobiemMe; 3HaHHe Pa3HbIX TOUEK 3PEHUs], BHICKa3aHHbBIX



B HAay4yHOW M y4eOHOW NUTEpaType MO COOTBETCTBYIOIICH MpOOIeMe, YMEHHE COMOCTaBIATh MX MEXKIY
co00#; HaTM4YKe COOCTBEHHOT'O MHEHHUS TI0 00CYX/TaeMbIM BOIIPOCAM M YMEHHUE €T0 apryMEHTHPOBATh.

3. Tect. PaboTa ¢ TeCTOBBIMH 3aJlaHUSIMU OCYIIECTBISETCS KaK BO BpeMs ayJUTOPHBIX 3aHSATHM,
TaKk W B TpoOIECCEe CaMOCTOSTENLHOW paboThl oOydaromierocs. TecToBble 3aJaHUs TO3BOJISIOT
MPOKOHTPOJIMPOBATh CTENICHh YCBOCHUS OCHOBHBIX IOHSTHI/KATETOPHiA, HCIONB3yeMbIX B H3y4aeMOU
JTMCIUTUINHE.

4. Dx3aMeH. OJK3aMeH TI0 JUCIUIUIMHE TPEACTaBIsieT COOOH WTOrOBOE UCHBITAHUE TIO
poheCCHOHATTLHO-OPHEHTUPOBAHHBIM TPO0JIeMaM, yCTaHABIUBAIOIIEE COOTBETCTBUE MOJTOTOBICHHOCTH
CTY/IGHTOB TpeOOBaHMSIM OOpPa30BAaTEIBHOIO CTAaHAAPTA. 3aueT/DK3aMeH MPOBOAUTCS C LENbI0 MPOBEPKU
YPOBHSI M KauecTBa c(HOPMUPOBAHHOCTH KOMITETCHIIMH B paMKax COOTBETCTBYIOIIECTO ATara W MO3BOJISET
BBIIBUTh W OICHUTH TEOPETHUYECKYI0 M TMPAKTUYECKYI0 TMOATOTOBKY CTYIEHTa JJIs peIIeHUs
npoeCCHOHATIBHBIX 33]1au.

IlepeyeHb BONPOCOB BXOJHOI0 KOHTPOJISI

1. Yro Ha3bIBaeTCs MaTepUalbHOM TOYKON U TPACKTOpPHUEHN €€ ABUKEHMSI B HEKOTOPOM cucTeMe
orcuera’?

2. JlaTh ompezereHHE IMOCTYNATEIBHOTO W BPAIIATEILHOTO JBIKECHHH TEla.

3. UYem omMyaercs  paBHOMEpPHOE  NPSAMOJMHEHHOE  IOCTYNATEJbHOE JABM)KEHHE OT
HEpaBHOMEPHOIo?

4.  CymecTByeT 1 NOCTyNAaTelbHOE KPUBOJIUHEHHOE ABIKEHUE?

5. 3ammcarp ¢GopMynBl UL  CKOPOCTH M IYTH HIPSIMOJMHEHHOTO PaBHOIEPEMEHHOTO
JIBYKEHUSL.

6. Cdopmynuposars Tpu 3akoHa HproToHA.

7. Mexanuueckas pabota A T1Npu NPAMOJIMHEHHOM IEpPEeMEIlEeHUU Tea MOoJ JeHCTBHEM
MOCTOSTHHOM cuJIbl F onpenensieTcst hopmyIiou.

8.  Uto Ha3bIBaeTCs 3aKOHOM BCeMHpHOTo TsArorenus? Kto ero aBrop?

9. Yro Takoe Bec Tena’?

10. Kax ¢popmynupyertcs 3axon Ilackans 1ist )KUAKOCTH U Taza’?

11. CdopmynupoBars 3aK0OH Apxumena.

12. Yemy paBHO r'HIpOCTaTHYECKOE JaBJIECHUE KUAKOCTH Ha Tiyoune h?

13. CdopmynupoBaTh OCHOBHBIE 3aKOHBI HCATHHOTO ra3a.

14. Kax cBsi3aHO OHSATHE MOJIS BEIIECTBA C YUCIOM ABOrajapo?

15. Yemy paBHa pabota rasa npu U30XOpHOM Ipoiecce?

16. Yro Takoe K.I.J. TEMIOBON MallIHbI?

17. Jlate ompeneneHue aOCOMIOTHONM M OTHOCHTEIBHOW BIQXHOCTH BO3/yXa.

18. C xaxoii cu0if B3aMMOIEHCTBYIOT J1Ba TOUEUHBIX 3apsiaa’

19. Yemy paBHa €MKOCTb IUIOCKOTO KOHEHCATOpa?

20. Yemy paBHa pe3ynbTUPYIOIIAass €MKOCTb MpPHU MapauIeIbHOM M MOCJeI0BaTeIbHOM
COEIMHEHHH JIBYX KOHIEHCATOPOB?

21. Yto Takoe NocTOsHHBIN TOK? YeMy paBHa cuja MOCTOSIHHOTO TOKa?

22. CdopmynupoBath U 3anmcaTh 3aKkoH OMa It OTHOPOTHOTO y4acTKa IeTH MOCTOSTHHOTO TOKa?

23. 3akoH OMa /1711 3aMKHYTOH 1IeTIH.

24. CdopmynmpoBath U 3anmcaTh 3akoH Jlxoys-JIeHna.

25. Pabota u MOIITHOCTB ANEKTPUIECKOTO TOKA.

Bonpocel TeKkyuero KOHTpoJs
Tect- 1 Mexanuka, MoJieKyJIsipHasi (PU3NKa U OCHOBBI TEPMOAMHAMUKH
Mexanunka
1. 3apanue
OTMeTbTE NPAaBUIIbHBIN OTBET:
Pa3nen MexaHWKHM, W3y4arOllM{ [JBWKEHHE TeJl, HE paccMarpuBas MPUYMHBI, KOTOPBIE 3TO
JBIDKEHUE 00yCIIaBIMBalOT HA3bIBAETCH. . .
a) TMHAMUKa



0) cratuka

B) KHHEMaTHKa

T') pEISTUBUCTCKAs MEXaHUKA

2. 3apanue

OTMeThTE NPAaBUJIBHBIN OTBET:

Pa3nen MexaHuKH, U3y4arOIIUi 3aKOHBI PABHOBECHS TEJN, HA3bIBACTCH. . .

a) IMHaAMHKa

0) cratuka

B) KUHEMaTHKa

T') pEJIATUBUCTCKAsI MEXaHUKa

3. 3ananne

OTMeThTe NIPAaBUJILHBINA OTBET:

Paznen mexanuku, u3ydarouuii JBUXKEHHUE TEN U NMPUUYUHBI, KOTOPBIE BBI3BIBAIOT 3TO JBUXKEHUE
Ha3bIBAeTCH. . .

a) cTaTUKa

0) KHHEeMaTHKa

B) PEIIATUBUCTCKASI MEXaHHUKA

I') IMHAMHKA

4. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:

Jlunus, KOTOPYIO ONMUCHIBAET MaTepHalIbHAsI TOUKA ITPU CBOEM JIBUKCHUU, HA3bIBACTCA. ..

a) IIepeMeIlCHHE

0) TpaekTopus

B) MMyTh

I') paanyc BEKTOp

5. 3aganmne

OTMeTbTe NPAaBUJILHBINA OTBET:

Koopaunatsl MmatepuanbHON TOYKHU B J1F000I1 MOMEHT BPEMEHU MOKHO OINPEEIUTh, €CIIH 3a/IaHbI:

a) HayaJIbHasl CKOPOCTh M HAYAJIbHOE YCKOPEHUE

0) HayabHOE YCKOPEHUE U HaualbHbIe KOOPAMHATHI

B) HaYaJIbHAsI CKOPOCTh U HaYaJIbHbIE KOOPAMHATHI

6. 3ananue

OTMeTbTe NPAaBUJILHBINA OTBET:

®uU3NYECKUM BEKTOPOM SIBISIETCS:

a) IepeMeIeHne

0) ckopoCTh

B) YCKOpEHHE

T') KOJIMYECTBO JIBIYKEHUS

7. 3ananue

OTMeThTE NPaBUJIBHBIN OTBET:

Yo ABISIETCS KONMYECTBEHHOW MEPON M3MEHEHMS MOJI0KEHUS Tella:

a) MpoiiIeHHBIN MyTh

0) BEKTOp mepeMeIieHus

B) TPAE€KTOPHUS

') CKOPOCTh

8. 3aganue

OTMmeThTE NIPAaBUJIBHBIN OTBET:

Yucno creneHeit cBOOOIbI MaTEPUATLHOM TOYKH PABHO:

a)2

0)1

B) 3

r4

9. 3agaHue



OTMeThTE NPAaBUJIBHBIN OTBET:

Yucno creneHeit cBOOOIbI TOHKOTO OJJHOPOAHOTO CTEPIKHS PaBHO:

a)2

0) 3

B) 4

r)5

10. 3apanue

OTMeThTe NIPAaBUJILHBINA OTBET:

IIpoiineHHbIN MaTepUaIbHOU TOYKOM IIYTh €CTh:

a) JUTMHA TPACKTOPUU TOUKHU

0) UTMHA BEKTOpa NEPEMEICHHS TOUKH

B) BEKTOP, COSAMHSIONINI HaYaIbHYIO M KOHEYHYIO TOUYKH ITYTH

T') JIMHUSL, ONUChIBAEMasi TOYKOM B IPOCTPAHCTBE NPH €€ IBUKEHUU

11. 3aganue

OTMeThTE NPAaBUJILHBIN OTBET:

[lepemenieHne MaTepUaIbHONW TOUYKHU €CTh!

a) MPONJIEHHBIM TOUYKON MYyTh B IPOCTPAHCTBE

0) BEKTOp, HAIMIPABJICHHBIN U3 HAYAILHON TOYKU B KOHEUHYIO

B) JUIMHA TPAEKTOPUHU TOUKU

T') TUHUS, ONUCBhIBaeMasi TOUYKON B IIPOCTPAHCTBE MpH €€ mepeMeIeHnn

12. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:

I1yTh, NpONAEHHBIN TEIOM, €CTh:

a) BeNIMYKMHA, paBHasi MOYJIIO BEKTOPA MEepPEeMEICHUs

0) ITMHA TPACKTOPUHU TeJa

B) BEKTOP, COSAUHSIONINI HAaYaIbHYIO M KOHEYHYIO TOYKU TPACKTOPUU

I) BEJIMYMHA, paBHAs MOJYJIO BEKTOpPAa, COCAMHSIONIAs HA4Yajlo KOOPJAUMHAT U KOHEYHYIO TOUKY
TPaeKTOPUHU

13. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:

[TepemenieHre MaTepraabHON TOUKH €CTh:

a) BEKTOP, COCTUHSIONIHMI HaYaI0 KOOPMHAT U KOHEUHYIO TOUKY ITyTH

0) ITMHA TPACKTOPUU TOUYKHU

B) BEKTOp, COBIAAIONIHNI C HAITPABIEHUEM CKOPOCTH JIBUKEHUS

') BEKTOP, COSANHSIOMNNA HAYATbHYIO M KOHEYHYIO TOYKH ITYTH

1) BEKTOP, YUCJIICHHO PaBHBII MPOHIEHHOMY TOYKOU MyTH

14. 3apanue

OTMeThTE NPaBUJIBHBIN OTBET:

MarepuanbHasi TO4Ka — 3TO:

a) TeJI0 MPEHEOPEKUTEITHHO MAJION MacChl

0) reoMeTpHuuecKas TOUKa, yKa3bIBaroLlas MOJI0XKEHUE Tea B IPOCTPAHCTBE

B) TEJI0 OYE€Hb MaJIbIX Pa3MEPOB

T') TEJI0, MAaCCO KOTOPOTO MOXKHO MPEeHEOpEeYh B YCIOBUSAX JAHHOU 3a/1a4u

1) TeJ0, pa3MepaMu KOTOPOT0 MOXKHO TMpeHeOpeyb B YCIOBUSIX JAHHOH 3a1auu

15. 3apanue

OTMeThTE NPAaBUJIBHBIN OTBET:

TpaekTopust IBM>KEHUST MAaTEPUAIBHON TOYKH — 3TO:

a) JINHUS, YKa3bIBAIOasl HAllPaBJIECHUE ABUKEHUS TOUKU

0) TUHUS, OMUChIBAEMasi TOYKOW B IIPOCTPAHCTBE MPH JIBHKCHUH

B) NOHATHUE, TOKIECTBEHHOE MPOUJIEHHOMY TOUKOM MyTH

') IJTMHA BEKTOpa NEPEMEIICHHs TOUKH

1) BEKTOP, COSAMHSIONINN HAYaTbHYIO U KOHEYHYIO TOUKY TyTH

16. 3aganue



OTMeTbTE NPaBUIbHBII OTBET:
Kakas n3 ciaemyromux (Gopmys, onpenesiomux nepemMenieHne (o MoayJiio) Tejla Ha IUIOCKOCTH,
SIBJISICTCS TIPABUJILHOM:

a) |A F| = \/(X1 +x2)% + (y1 +y2)2
0) |A F| = (%1 +x2) — (y1 +y2)

B) |A ?l = \/(X1 —X2)% + (y1 —y2)?

r) |AF| =\/X1 "Xt Y1 Y2

17. 3ananue

OTMeThTe NPAaBUJILHBINA OTBET:

Oduznyeckass BEIUYHMHA, XapaKTepU3YIOMas OBICTPOTY HW3MEHEHHUS CKOPOCTH IO MOAYII0 U
HAIpPAaBIICHUIO, SBJISETCS ...

a) YCKOpEeHUEM

0) CKOPOCTBIO

B) CPEIHUM YCKOPEHHUEM

I) CpeaHel CKOPOCThIO

MouekyasipHasi (PM3UKA U OCHOBBI TEPMOJIMHAMMKY
1. 3ananue
OTMeThTE NIPAaBUJIBHBIN OTBET:
Kunkocth 1 ra3 UMEIOT OJJMHAKOBBIC (DU3NYECKUE CBOWCTBA MPU:
a) TeMIlepaType KUIEeHUs
0) KpuTHYECKOW TeMIepaType
B) TeMIiepaType KOHJIEHCAI[UN
I') TEMIIEpPAaType UHBEPCUU
2. 3aganmne
OTMeTbTe NPAaBUJILHBINA OTBET:
['padmkoM 3aBUCHUMOCTH JaBJICHHS OT 00beMa MPH MOCTOSHHOM TeMIiepaType SBIISIeTCS:
a) mapaboia
0) npsiMast IMHUS
B) rumnepOoiia
T') OIPEEIICHHOTO Ha3BaHUS HE UMEEeT
3. 3ananue
OTMeThTE NPAaBUJIBHBIN OTBET:
VYrpaneHnue COCTOSHHS HI€ATbHOTO Tra3a UMEET BUI:

PV

a) — = const
PT

0) + = const
VT

B) 5 = const
P

r) — = const
VT

4. 3aganmne

OTMmeTbTE NIPAaBUJIBHBIN OTBET:

O6BeM 0HOTO MOJIS BEIIECTBA MPH HOPMAJIBHBIX YCIOBHUSIX PABEH:

a)Vp, = 22,4-1073 MY/K

6) Vi, = 22,4 - 1073 M*/mous - K

B) V,, = 22,4-1073M3 / Mmosib

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

5. 3ananue

OTMeThbTe NPaBUJIbLHBII OTBET:

Cpennsisi KUHETHYECKas OJHEPrusi, MPHUXOJAIIASACT Ha OJHY CTENeHb CBOOOIBI MOJEKYJIBI



UCaIbHOTO ra3a:
a) % KT
6) ZkT
B) kT
r) KT
6. 3apanue
OTMeThTe NPaBUJIbLHBII OTBET:
B ypaBHenuu Ban-nep-Baanbca momnpaBka <«a)» y4UTHIBAeT:
a) CTOJIKHOBEHHUE MOJIEKYJI MEXy COO0M
0) M3MEHEHUE TUIOTHOCTH T'a3a B 3aBUCUMOCTH OT TEMIIepaTyphbl
B) B3aMHO€ MPUTSHKEHUE MOJIEKYIT
I') pa3Mepbl MOJIEKYJI ra3a
7. 3apanue
OTMeThbTe NPaBUJIbLHBII 0TBET:
Yemy paBHa Macca OJJHOTO KHJIOMOJIS YIJIEKHCIIOro raza?
a) 44 xr
0) 42 kr
B) 46 Kr
r) 43 K1
8. 3aganue
OTMeThTE IPAaBUJIBHBIN OTBET:
3axoH llapns B aGCOMOTHOM 1IKaje TeMIIepaTyp 3aluCchIBaeTCs TaK:

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

9. 3ananue

OTmMeTbTe NPAaBUJILHBINA OTBET:

Temnepatypa, Tmpu KOTOpOH cpemHsis apudMeTHUecKas CKOPOCTb MOJEKYNT BOAOPOJA CTaHET
paBHOM BTOpOH KocMuueckoit ckopocTH (B K):

a)12-103

0) 10*

B) 7.5-103

1) 11,85-103

10. 3apanue

OTmMeTbTe NPAaBUJILHBINA OTBET:

CpenHsis KHHEeTUYeCKast SHEPTHsl MOCTYNaTEIbHOTO JIBHXKEHHSI MOJIEKYJIbl UJ1€aIbHOTO Ta3a:

11. 3apanue

OTMeTbTE NPAaBUIIBbHBIN OTBET:

B ypaBuenun Ban-nep-Baanbsca nonpaska «by> yauteiBaer:

a) YUCJIO CTOJIKHOBEHHI MOJIEKYJ MKy co00it

0) U3MEHEHNE TUIOTHOCTH T'a3a B 3aBUCUMOCTH OT TEMIIepaTyphl
B) SHEPIHUIO B3aUMOJIEHCTBUS MOJIEKYII

') pa3Mepbl MOJIEKYJI ra3a



12. 3ananmue

OTMeThTe NPAaBUJILHBINA OTBET:

C momoltpio 6apomMeTpa U3MEPSIIOT:

a) Maccy

0) naBiieHue

B) 00BEM

') TeMIEpaTypy

13. 3apanue

OTMeTbTE NPAaBUIbHBII OTBET:

V nenpHbI 00BEM L 3TO 00BEM €IUHUILIBI:

a) Macchl

0) IJIOTHOCTH

B) BEJIMUMHBI, OOpaTHOI 00BEMY

T') U3 NPUBEACHHBIX BBIIIE BEITMYUH HET MPABUILHOTO OTBETA

13. 3aganmue

OTMeThTe NIPAaBUJILHBINA OTBET:

VY nenpHbIi 00beM L 3TO 00bEM €TUHULIBL:

a) Macchl

0) IIOTHOCTH

B) BEJIMYMHBI, 0OpPaTHOI 00bEMY

T') U3 IPUBEACHHBIX BBIIIEC BETUYUH HET MPAaBUILHOTO OTBETA

14. 3ananmue

OTMeThTE IPAaBUJIBHBIN OTBET:

JlaBnenne cmecu razoB B cocyne oosemom 0,01 M , €CIIM B HEM HaXOAUTCS a30T Maccor 14 ru
BoJsiopoa Maccoit 4 r ipu T = 300 K:

a) 500 kI1a

6) 500 aTm.

B) 623 klla

r) 623 MM PT. CT.

15. 3ananmue

OTMeTbTE NPaBUIbHBII OTBET:

Cpenssis KBapaTUIHasi CKOPOCTh:

a) (L KB) = %Z}\Izloiz
6) (vkB)= [NYN v?
B) (L KB) = %Zf'zlui

(k)= [N XN v;

16. 3ananmue

OTMeTbTE NPABWIBHBII BAPHAHT:

B ypaBuenun Ban-nep-Baanbsca nonpaska «b» nmeer ¢pusnueckuii CMbICIT:

a) 00beM, KOTOPBIH ObI 3aHST OIMH MOJIb T'a3a MpU OECKOHEUHO MAJIOM JIaBICHUHU

0) 00beM, KOTOPBIH ObI 3aHSIT OAMH MOJIb ra3a MPU HOPMAIBHBIX YCIOBUSIX

B) MpeieNbHbIN 00beM, KOTOPBIH OBl 3aHSUT OJTMH MOJIb Ta3a MPH JaBJICHUH, CTPEMSIILIEMCS K
OECKOHEYHOCTH

) 00beM, IPeAOCTaBICHHBIHN JIJIs1 CBOOOIHOTO JBMXKEHUSI MOJIEKYII OJTHOTO MOJISl Ta30B

17. 3apanue

OTMeTbTE NPABWIBHBII BAPHAHT:

Yuciio ABorasipo BeIpaXkaer:

a) YMCII0 MOJIEKYJ B €JMHULIE 00beMa



0) 4KCIIO MOJIEKYJ B OJTHOM MOJIEC BEIIECTBA

B) YUCIIO MOJICKYJT B €IMHUIIC MACChl BEIIECTBA

T') YUCJIO ATOMOB B OJHOM MOJIE€ MHOTOATOMHOTO BEII[ECTBA

18. 3aganue

OTMeTbTE NPABUIbHBIN OTBET:

KaxoB nopsiiok BenmmurHbl HazbiBaeMoi octossHHON ABoraapo (Na=6.022 * 10 X):

a) 23

0) 25

B) HET MOPSJIKA, T.K. YACIO ABOTAIPO — ATO YHCIO MOJICKYJ, COACPKAMUXCSI B OJHOM MOJIE

BCIIECTBA

19.3ananue
OTMeThTe NIPAaBUJILHBINA OTBET:
TemmepaTypa cMecH, eCliid B OJIJIOHE eMKOCTBIO 5 71 COJIEPIKUTCSL CMECh T'elis M BOJOPOa Maccoi

10 r mpu naBnenun 500 klla, mpuyem MaccoBas qoJis renus pasHa 0,6:

a) 86°C
0) 75°C
B) 75 K
r) 258 K
1) 86 K

TecT — 2 DIeKTPUYECTBO M1 MATHETH3M
1. 3aganue
OTMeTbTe NPAaBUJILHBINA OTBET:
Cuuoit JIopeHiia Ha3bIBaeTCHl. ..
a) cuiia, ACHCTBYIOMIAs Ha TPOBOJIHUK C TOKOM B MATHUTHOM T10JIE
0) cuia, AecTByIOIAs Ha 3aps]l CO CTOPOHBI IIEKTPUUECKOTO OIS
B) CuJIa, IEHCTBYIOIIAs HA 3apsiJl CO CTOPOHBI MArHUTHOTO TIOJIS
') CHJIa TATOTCHHS 3apsiI0B
2. 3apanmue
OTMeThTE NIPAaBUJIBHBIN OTBET:
3akon buo — CaBapa — Jlarutaca juist snementa dl mpoBojHMKa , MO KOTOPOMY TedeT TOK |, Ha

PacCTOsIHMM I 3aIIMCBIBACTCS B BUJC. ..

I10JI4...

2) 0B = ko I[df:?]
4-T£ r
— _ I[dIx¥]
=

3. 3aganue
OTmMeTbTe NPAaBUJILHBINA OTBET:
Teopema ['aycca st MArHUTHOTO TOJISI UMEET BU...

a) BS=0

6)$ BdS =0
B) gﬁ Bdl=0
r) [. BdS=0
4. 3ananue

OTMeTbTe NPaBUJIbHBIN OTBET:
CBs13b MEX/1y DJIEKTPUUYECKUM CMEILIEHUEM B Cpe/e M HANPSKEHHOCTHIO BHELTHETO 3JIEKTPUYECKOT0

a) D = egoE”
6)D = ¢E



—

oE

Iml m

ol ol

B)

T) .

5. 3apnanue

OTMeThTe NIPAaBUJILHBINA OTBET:

3akon OMa 11 y4acTKa LElH. .

a)l = J
T E

0)1=

B)I= -

r)U=e¢R

6. 3ananue

OTMeThTe NPAaBUJILHBINA OTBET:
®opmyna ajs II0OTHOCTH TOKA...

[N=i--R R

a)j= %
0)j=1IS
.dI
B) J=4
. _dog
nj=4
7. 3aganmne

OTMeThTE NIPAaBUJIBHBIN OTBET:
®opmyina, Belpaxkaroliasi Bropoil 3akoH Kupxroda:

a) Xi iRy = Xk Uk

0) Xx [xkRx =0
B)IR =¢

r) Y [ Ry = Yk ek
8. 3aganmne

OTMeTbTe NPAaBUJILHBINA OTBET:

[IpoBonsmas pamka miuomaasio 200 cm? Bpamfaercs ¢ yactotoil 16 I'l B MOCTOSHHOM MAarHUTHOM
nosie ¢ uaayknuei 0,5 Ti. MakcumansHoe 3Hauenue DJ[C, Bo3HUKaOIIEH B KOHTYpE, PaBHO...

a)l B

6)0,16 B

B) 10 kB

r) 160B

9. 3aganue

OTmMeTbTe NPAaBUJILHBINA OTBET:

IToTok BeKTOpa CMENICHUS JIEKTPOCTATUYECKOTO MO B AUDIIEKTPUKE Yepe3 3aMKHYTYIO
MMOBEPXHOCTH PaBEH...

a)§, DdS ==%iq,
6)$, DdS =Y;q;

B) [, DdS=X;q;
r ¢ EdS=3Xiq;
10. 3aganue
OTMmeTbTE NPABUJIBHBIN OTBET:
Enunanna naMepenus noreHnuana. ..
a) Ix/B
6)B
B) A
r) B/m
11. 3apanue

)



OTMeThTE NPABWIBHBIN OTBET:
3apsy (|, ABUKYIHUICSA CO CKOPOCTHIO V| cO31aéT Ha pacCTOSHMU 7 MarHUTHOE T10JI€ C MHAYKIUEN. . .

2)B = Hio q[¥T]

4T ri;)
6)H = %ﬁ@
B) B = %
12. 3aganue

OTMeThbTE leaBH.J'ILHbIﬁ OTBET:
I/IHIIYKI_[I/IH MAarHuTHOr0O I10Jg TOKa, TEKYHIETO II0 IIPpsAMOMY 6eCKOHeLIHOMy IIpOBOAHUKY, Ha

paccTtosiHuu R OT IpOBOJHMKA paBHA. ..

a) H — HHOI
2TR
6) B = 4!
4}1’R
B)B =—
47tRI
r)B = Elol
2TR
13. 3aganune

OTMmeTbTE IPABUJIBHBIN OTBET:
Koutyp | mnponussiBactcs Tpemsi toukamu: [, = 14,1, = 24,13 = 3A. lupkynsauus BekTopa

MarHuTHOM MHAYKIIMH BAOJb ATOTO KOHTYpa paBHO (B €IMHULIAX [y = A)...

I
Al

I

a) 6

0)5

B) 8

r)7

14. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

Teopema ['aycca st MarHuTHOrO MOJIsL B TeOpuM Makcsesia. ..

a)§, BdS=0
S = -
6) ¢L HdS = Zklk
8)§, Bdl =0
6§ = > 37
T) gﬁs EdS = fL jdl
15. 3aganue

OTMmeTbTE NPABUJIBHBIN OTBET:
ComnpoTHBIeHUE TPOBOJHUKA JTTMHOW | M TUTOIIaIbI0 CeUeHHs S PaBHO ...

a)R = plS
l
B)R=1S
s
1") R = p;
16. 3aganue

OTMeThbTe NPaBUJIbLHBIN OTBET:



3a HallpaBJIEHHE TOKAa Ha PUCYHKE IPUHUMAETCS HallpaBJICHUE:
4+ -

OTPHULIATEIILHOTO MOJIIOCA K MOJIOKUTEIHHOMY
0) OT MOJIOKUTENHHOTO TOJII0CA K OTPULIATEILHOMY

B) HAMpaBJICHHUE TOKA BEIOUPAETCS MTPOU3BOIBHO

') TOK B CXeM€ OTCYTCTBYET

17. 3ananue

OTMeThTe NPAaBUJILHBINA OTBET:

Ennnuna usmepeHnust UHIYKTUBHOCTH. ..

a) Tn

0)I'n

B) ®

r) A/m

18 3ananue

OTMeThTE IPAaBUJIBHBIN OTBET:

SBnenue ckuH-3¢exTa 3aKIr04aeTcs. . .

a) B BOSHUKHOBEHHH 3JIEKTPUYECKOTO TOKAa B MACCHUBHBIX MPO- BOJHUKAX
0) B HAarpeBaHUM MPOBOJIHHUKA TP MPOMYCKAHUHU HIEKTPUIECKOTO TOKA
B) B HAMarHUYMBAHUH NMPOBOJHUKA IIPU MPOMYCKaHUHU TOKa

I') B BBITECHEHUHU TIEPEMEHHOTO TOKa Ha TTOBEPXHOCTh MPOBOIHUKA

19. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

BekTop 35eKTpru4ecKoro cMemeHus De JUBJIEKTPUKE OIPEeIsieTcs. . .
a) CBSI3aHHBIMU 3apsAaMHU
0) AUIIONIAMU B TUDJICKTPUKE
B) CBOOO/IHBIMHU 3apsiiaMu
I') CyMMOI CBOOOJIHBIX M CBSI3aHHBIX 3apsi/0B
Tect- 3 OnTuka
1.3apanue
OTMeTbTe NPaBUJIbHbIE OTBETHI:
SIBieHus, KOTOpbIE OOBICHSIOTCS TUCIIEPCHEN CBETa:
a) oru0aHue CBETOM IPENSATCTBUS
0) oTpa’keHHe OT I'paHMIIbI pa3zena 2-X cpej
B) pa3JI0KEHUE CBETA B CIIEKTP MOCIIE MPEITOMIICHHS
I') pagy’Hasi OKpacka MbUIbHBIX ITy3bIpeit
n) pagyra
2. 3aganue
OTMmeTbTE NIPAaBUJIBHBIN OTBET:
Judpaxkuus cera - 3T0:
a) 3aBHCUMOCTb TTIOKa3aTellsl PEIOMIICHHUS BEIIECTBA OT YaCTOTHI
0) siBjieHne OruOaHus BOJIHOM MPETsTCTBHS
B) pE3yJbTAT HAJIOKEHUS KOTEPEHTHBIX BOJTH
T') pa3JIo’KeHHE CBETa B CIIEKTP MOCe MPEeTOMIICHUs
1) TPEUMYIIIECTBEHHAs! OPUEHTAINS TUIOCKOCTH KOJIeOaHHd CBETOBOM BOJIHBI
3. 3aganne
OTMmeThTE IPAaBUJIBHBIN OTBET:
AGCOIOTHO YepHOE TEJIO - 3TO:



a) aOCOMIOTHO TBEPAOE TEIIO YUEPHOTO I[BETA

0) uepnoe Teso npu 0 K

B) TCJI0, IMMOJIHOCTBIO MTOTJIOIIAIIECC BUANMOC U3JTYYCHUC

T') TeJIO, OTPAKAIOIIEE BCE BU/IbI U3ITYUCHUS

1) T€J0, TIOTHOCTHIO MOTJIOMIAIOIIECE BCE BUIBI M3ITyUCHUS

4. 3apanue

OTMeTbTE NPAaBUIbHBII OTBET:

CrniekTpanbHasi IJIOTHOCTh SHEPTeTUUYECKON CBETUMOCTH Tella BhIpaxkaeTcs (hopMyIioi:

P
a)Ryr = e
6 A — dnggTdv
) v,T — dw
vv+dv
R — dnggTdv
B) v,T — dv
A= e
) Ay = aw
vv+dv
5. 3apanmue

OTMeThTE IPAaBUJIBHBIN OTBET:
[locne mnpoxoxkaeHus IUIACTUHKH | CBET TMOJHOCTBIO Toyisipu3oBaH. Eciu  yrom Mexmay

HanpasiaeHusaMu OO u O'O' ¢ = 30°, To UHTEHCUBHOCTH J1 ¥ J» CBSI3aHBI COOTHOILIEHHUEM. . .
2
'O
)

g ]
T

"o
'o
a)J, = 211
0)J, ==
B) J2 = N1
nJ; = ]?1
6.3ananue

OTMeTbTe NpaBUJIbHbIE OTBETHI:

CKopocCTh pacnpoCcTpaHEHHS 2JIEKTPOMAarHUTHON BOJIHBI B BaKyyMe:

a) 0ECKOHEUHO OOJbIIIas

6) 300 000 km/c

B) yObIBaeT 00paTHO MPONOPLUOHATIBLHO KBaIpaTy PACCTOSIHUS OT UCTOYHHKA CBETA

r) 3000 k™m/c

1) 3*%108 m/c

7. 3ananue

OTMeTbTE NPAaBUIIbHBIN OTBET:

CBs3p  aOCOJIIOTHOTO TMOKa3aTeNsl MpPEJOMJICHUSI Cpeabl M €€ DJJIEKTPUYECKOW M MarHUTHOU
MIPOHUIIAEMOCTH BBIpaXxkaeTcs: (opMyIIoii:

a)yn =+eu

6)n:\/§

B)N=¢u
—H

ryn= .

8. 3aganme

OTMmeThTE IPAaBUJIBHBIN OTBET:
Hucnepcus ceera — 3T10:



a) 3aBUCUMOCTD JITUHBI BOJHBI CBETA OT YaCTOThI
0) MpsSIMOJTMHEHHOE PaCIIPOCTPAHEHHE CBETA
B) 3aBUCUMOCTbH MIOKA3aTeNsl IPEJIOMIICHUS BEILIECTBA OT YaCTOThI CBETA
T') 3aBUCUMOCTb yTJIa MPEJIOMIICHHUS JIyda OT YIJia NaJeHUs
1) IPEUMYIIECTBEHHAs! OPUEHTALNSA TUIOCKOCTH KOJIeOaHHi CBETOBOM BOJIHBI
9. 3apanue
OTMeThTE NPAaBUJILHBIN OTBET:
YcnoBue, HEOOXOIMMO /T HAOIIOIeHUS TU(PAKIIMK CBETA:
a) aMIUTUTY/a KoieOaHuii JODKHA OBITh MHOTO OOJIBIIIE Pa3MEPOB MPEMATCTBHA
0) amruiMTyaa KojaebaHui JOKHA OBITH CPaBHUMA C pa3MepaMu MPersITCTBUS
B) JUTMHA BOJIHBI JIOJDKHA OBITH CPABHUMA C pa3MepaMH MPETITCTBUS
T') JUIMHA BOJIHBI I0JKHA OBITH MHOTO OOJIBIIIE Pa3MEPOB MPEMATCTBUS
10. 3apanue
OTMmeThTE IPaBUJIbHBIE OTBETHI:
HenpepsIBHBIN CIIEKTP U3JIy4EHUS AAKOT:
a) TBepable BemniecTBa mpu Temmneparype 0 K < T <273 K
0) XHUAKOCTU IIPU BBICOKON TeMIIepaType
B) TBEp/bIe, )KUJIKHE U ra3000pa3Hble BemecTBa mpu temmeparype 273 K
I') pacKaJIeHHbIE TBEPbIE TEJIa U Ta3bl IIPU BHICOKOM JABJIEHUU
1) pacKaJeHHbIE Ta3bl IPU HU3KOM JaBICHUU
11. 3aganue
OTMeThTE NIPAaBUJIBHBIN OTBET:
Enunnia cnexTpaabHOH IIIOTHOCTH SHEPTETUYECKOM CBETUMOCTH R, 7.
a) Jlx/m?
0) Jx/m
B) H/M?
r) H/m
12.3aganne
OTMeTbTe NPAaBUJILHBINA OTBET:
SIBnenue, KOTOpoe 00bACHAETCA MoJsipU3anueil ceera:
a) oru0aHue CBETOM IPENATCTBUS
0) paclieruieHue 1y4a Ha JiBa, paclpOCTPaHSIONINXCS B PA3HBIX HAMIPABICHUSIX
B) MpeJIOMJICHHE JTy4a
T') pa3joKeHHe CBEeTa B CIIEKTP MOCIE MPETOMIICHUS
n) pagyra
13. 3aganue
OTMmeTbTe NPAaBUJILHBINA OTBET:
[Tpu xakom yrie, mo 3aKoHy Maroca, HHTEHCUBHOCTh CBETa BBIMIEAIIET0 U3 aHaiu3aropa Oymer
MaKCHUMAaJIbHOM:
a) 60°
6) 30°
B) 0°
r) 90°
14. 3apanue
OTMeThTE NPaBUJIbHbIE OTBETHI:
@opMmysbl, ONpENeNsIoNMe IJIMHY CBETOBOM BOJIHBI A (C — CKOPOCTh BOJHBL, | — TEpUOJ
Koje0aHuil; v — 9acToTa KoJebaHuii; N — moka3aTelb MPEeIOMIICHUS CPEIbI):
a) A=cT
6) xz%
B) A=cn
C
1") K—V—

——
o) A==



15. 3aganue
OTMeThTe NPAaBUJILHBINA OTBET:
VYron nyda S Ha rpanuny pasaena cpen 1 u 2

S S’

DI | =

SN

a)a

0)Ii

B) B

ri+p

o) ot

16. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:

CBOCTBO cBeTa, 00BSICHSIONIEE ToTy00il BET Heba:
a) TIOTJIOIEHNE

0) paccesiHue

B) OTpayK€HHE

T) IPEJIOMIIEHHE

17. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

YcrnoBue MakcuMyMma mpH Iu(pakivy CBETOBBIX MMYYKOB HA AUPPAKIIHOHHOM peIlIeTKe:

a)d singp = +(2m + 1)%, (m=0,12.)
06)d sing = +2mA, (m = 1,2,..)
B)d sing = +2m>, (m = 0,12,..)

Nd sing = +@m+ 13, (m=12,..)

18. 3aganue

OTMeTbTe NPaBUJIbLHBIN OTBET:

JInHenyaTelil CIIEKTP U3JIy4EeHUS JAKOT:

a) ra3sl IpU HU3KOM JaBJICHUH

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

B) TBEp/bIE, )KUKUE U Tra3000pa3Hble BellecTBa npu Temmeparype 273K

T') pacKaJeHHbIE TBEP/IbIC TeJla U T'a3bl IIPU BBICOKOM JIaBJICHUU

1) ®HUJIKOCTH IIPU BBICOKOW TemIiepaType

19. 3apanue

OTMeTbTe NPaBUJIbLHBIN OTBET:

CBer, B KOTOpPOM KojJeOaHUs CBETOBOI'O BEKTOpa IMPOUCXOIAT B ONPEACTIEHHOM, HO
HEHCKIIIOUUTEIHbHOM HAIlPAaBICHUU, Ha3bIBACTCS:

a) HeTOJIIPU30BaHHBIM

0) 4aCTHYHOIIOJIIPU30BAHHBIM

B) IJIOCKOMOJISIPU30BaHHBIM

T') €CTECTBEHHBIM

Tect — 4 ATOoMHas pU3UKa

1. 3ananue

OTMeThbTe NPaBUJIbLHBII OTBET:

Hanpapnenue IBH)XKEHHUS JIEKTPOHA OT/JAa4yM € COCTaBIS€T C HallpaBJICHHMEM MaJarouiero GporoHa
yrou 30°. Ummynbe paccessHHOTo ()OTOHA PaBeH. ..



a) V3P,

6) 1,5V3P,

B) 0,5P,

r) 2+/3P,

2. 3aganue

OTMeThTe NIPAaBUJILHBINA OTBET:

Cpennee BpeMsi ®KU3HHU PATUOAKTUBHOTO si/Ipa:
a) =\

0) =2/ A

B)T=2 A

r)t=1/A

3. 3aganue

OTMeTbTe NPAaBUJILHBINA OTBET:

®opmyna Komnrona ans paccesnus GoToHa:

2h . 8
a) Al = — sin-
mc 2

6) Ad = —sin? 2
mc 2

K. 6
B) Al = — sin-
R,

2h .
r)AAl==—sin? =
mc 2

4. 3aganne

OTMeThTE IPAaBUJIBHBIN OTBET:
Ilepuon nmonypacnana Tq/, BeIYUCIETCS 0 (hopMyII€:

a)lez
2

>

In2

B) Tzi = ZT
5. 3ananue
OTMeTbTE NPaBUIbHBII OTBET:
®opmyna Punbepra:
1 1
a) v=K (; + —)

m2
o=k~ 1)
av=kli- 1)
1

nv=K(G+)
6. 3ananue

OTMmeThTE NIPAaBUJIBHBIN OTBET:

3akoH Kupxrodda Beipaxaercst popmynoii:

Rv,
a) T = ﬁ
2
6) Ty = “-kT
B) Adpmax = b/T

_2nhv?3 1
) Ty =5~ w3




7. 3ananue

OTMeThTe NPAaBUJILHBINA OTBET:

[TpaBuiio cMmeleHus s paJuoakTUBHOTO @ — pacnaja:
a) gx > z24Y + _je

6) 2X - 423Y + 3He

B) 7% = z4Y + ,Je

rnX+a ->Y+b

8. 3amanmue

OTMeThTE NPAaBUJILHBIN OTBET:

®opmyna ne bpoitis:

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

OTMeThTE IPAaBUJIBHBIN OTBET:
3akoH cMerieHus Buna BoipaxkaeTcst opMyIoii:

a) Amax = %
3

0) ryr = 2nchzv ehv/(ltT)_l

Ry,
B) Tyt = I;

2

N Ty = - kT
10. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

[TpaBuio cMmeleHus paIunoakTUBHOTO -pacnaza:
a) 4X - 473v + iHe

6) 72X - 1Y + ,de

B) 42X — 473y

12X - 7247 + e

11. 3apanue

OTMmeTbTe NPAaBUJILHBINA OTBET:

CootHouenue HeonpeaenéHuoctu I elizendepra:
a) AxAp < h

0) AxAp = h

B) AxAp = h

r)AxAp =1

12. 3apanue

OTMeThTE NIPaBUJIBHBIN OTBET:

3akoH Panes — [xuHca BeipaxkaeTcs GopmyIioi:

2

a) TU,T = 2:: kT

0) dmax =R b/T
_ XyT

B) rv,T - Ay

rR,=oT*

13. 3aganue

OTrMmeTbTE IPAaBUJIBHBIN OTBET:

doToH — 3TO YacTHIIA, ...

a) IBMDKYIIAsCS ¢ OOJIBIION CKOPOCTHIO M 00JIa1atoIIIasi SHEPTUeH, He 3aBUCSINEH OT MacChI
0) ABXKymIasics ¢ O0JIBLION CKOPOCTHIO, Macca MOKOs KOTOPOI paBHA HYJIIO



B) JIBIDKYINASICS C OONBINON CKOPOCTHIO M 00JIaAar0IIas MACCOM, 3aBUCSIIEH OT CKOPOCTH JIBHKEHUS
T') IBMKYIIAsICS CO CKOPOCTBIO CBETA, Macca MOKOs KOTOPOM paBHA HYITIO
14. 3ananmue

OTMeThTe NPAaBUJILHBINA OTBET:

[TpaBuiio cMemeHUs sl PaTUOAKTUBHOTO -pacnaaa:

a) 42X - 423Y + 3He

6) 72X > z41Y + e

B) 72X > z4Y + fe

r) 4X - 425y

15. 3ananue

OTMeThTe NPAaBUJILHBINA OTBET:

VYpaBuenue lpeaunrepa ajisi CTalMOHAPHOTO COCTOSHUS:

a)V¥(x, Y, 2) +ZC—ZL [E+UXyz)]¥YXyz) =0
0)VY¥(x,Y, 2) - Zh—r: [E+UXy 2z)]¥YXyz) =0
B) V2W(X, Y, Z) +2h—zl [E-UXyz)]¥YXyz) =0
N V(X y,2) - [E+ U(xy, 2)]¥(xy,2) = 0
16. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:
®opmyna [lnanka a1 crieKTpaqTbHON MIIOTHOCTH YHEPTETUYECKON CBETUMOCTH UMEET BU/I;

__ 2mhv3 1
a)r,r = 2 ghv/(kT)_q
2mv?
0)ryr = = kT

Ry T
B) T, = -
Yror = 32
) Apax = DIT
17. 3apanue

OTrMmeTbTE IPAaBUJIBHBIN OTBET:

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

a) 1p

0) §n

B) I1H

r) _de

18. 3ananmue

OTMeTbTE NPAaBHIIBHBIN OTBET:

YacroTa msnydenus 3- 101 Ti. 3a 1 ¢ ucTounuk u3mydeHus MomHocThio 40 BT mcmyckaer ...
(hOTOHOB.

a) 1,0 - 10%

0) 2,0 - 107

B) 2,0 - 10°

r) 1,0 -10%°

19. 3aganue

OTMeTbTE NPAaBHIIBbHBIN OTBET:

Cumson X B peakuuu j3Be + %He - 12C + X ects:

a) 1p

0) in

B) 1H

r) _de

20. 3apanne

OTMmeTbTE NIPAaBUJIBHBIN OTBET:

CramnuonapHoe ypaBHenue llpeaunrepa asst 2J1eKTpoHa B BOJOPOJIONOA00HOM aTOME UMEET BHL:



h2 .
a) -%A\V+U(x, Y, Z,t)y= |ha—qtJ
h2 0
6) 5y =ih 5/

2,2
2 mw=x
B)A\|I+h2—m(E— 20 Yy =0
2 Ze?
F) A\V+h2_m(E_ 47:07,)\1120

Bonpochl 1poMeKyTOYHOr0 KOHTPOJISA
Bonpocsl k 3x3ameny (1 cemectp)

1. ®usuka, ee onpenenexHue, NpeaMeT U3y4eHUs] U OCHOBHBIE TIOHATHS.

2. Marepus u ee BU/Ibl, CIOCO0 CYIIECTBOBAHUS MaTepPHH. DHEPTHSL.

3. MexaHuka, pa3fenbl MEXaHMKHM, MexaHudeckoe JBukeHue. OnpeneneHHe MeXaHUYECKOH
CUCTEMBI, 3aMKHYTas (M30JIMpOBaHHAs) MEXaHUUECKasl CUCTEMA.

4. Cuctema oTcueTa M cucTeMa KoopAuHar. [IoHsTHe MaTepuaIbHON TOYKH.

5. Ompenenenne BEKTOpa, MPOCTEUIIME anreOpanveckue Omepanid C BEKTOpaMH, €IWHUYHBINA
BeKTOp. baszucHbie eAnHIYHBIC BEKTOPHI |, ], K 1 cuctema koopanuHar.

6. Pammyc-BexTop I, BEKTOp MepeMemieHust Ar, BEKTOp MTHOBEHHOH CKOpPOCTH V.

7. BexTop yCKOpeHHus, HOpMaibHas COCTaBIAIONIAs @, M TaHTE€HIMalbHas COCTaBJAOLIAs @,
BEKTOPAa YCKOpEHHUS.

8. Ompenenenne MOIyJsi BEKTOpAa YCKOPEHUS.

9. IlyTb S pu NPOU3BOIBHOM JBM)KEHUM MaTepualibHON Touku. ['paduueckoe u3obpaxeHnue myTu
S (kak 1Iomaab Gurypel Ha rpaduKe, OTPAKAIOIIEM 33aBHCHMOCTh CKOpPOCTH V OT BpeMeHu t) mpu
IIPOU3BOJIBHOM JBW)KCHUHM MaTEPUAIbHON TOYKHU.

10. B xakoM ciydae yroil MOXKHO cuuTaTh BekTopoM? IIpuBecTH pHCYHOK.

11. BekTtop yrioBOi CKOPOCTH @ M BEKTOP YIJIOBOTO YCKOPEHHS [3.

12. CBs3b MeXJy JIMHEHHON CKOpOCTBIO V U YITIOBOM CKOPOCTBIO O .

13. CBs3b MEXy TAaHTEHIIMATLHON COCTABIISAIONICH YCKOPEHHUS d, W YIJIIOBBIM YCKOpEHHUEM [3.

14. UnepumanpHas cucrema orcyera u 1-biii 3akoH HbroToHa.

15. Onpenenenue cuibl, MpaBuiIo cioKeHUs cuil. IlpuBectn mpumep.

16. Bropo#i 3akoH HproTOHa W TpaHUIBI €r0 MPUMEHEHUSI.

17. Tpetnii 3akoH Hpr0TOHA U €ro CBA3b C 3aKOHOM COXPaHEHUS UMITyJIbca

18. PaboTa cuibl, onpeneneHne KHHETHIECKOH SHEPTHH; MOTeHInabHast sHeprus. [Ipumepsr.

19. 3akoH coxpaHEHHUs SHEpPruu

20. A6comotHo TBepoe Teno. [locTynaTensHOE M BpalaTeIbHOE ABMKEHHS TBEPIOTO TEa.

21. llenTp MHEpLMHU TBEPIOro Teja, ypaBHEHHE ABUKEHUS LIEHTPA UHEPLIUH.

22. MOMEHT CWJIBI ¥ HamnpaBJCHHWE BEKTOpPa MOMEHTA CHIIHI.

23. MOMEHT MHEepLUUM MaTepHaJbHOW TOYKM M CHUCTEMbl MaTe€pHaJbHBIX TOYEK.

24. MOMEHT WHEpIUU CIUIONIHOTO TeJla Ha TpUMepe LWIHHIPA.

25. OCHOBHOM 3aKOH JMHAMHKHM BpallaTeIbHOTO JBMXKEHHS A Tela ¢ (PUKCHPOBAHHOM OCHIO
BpallleHus. Y CIIOBUE PaBHOBECHS TBEPJOTO Teja

26. MOMEHT uMIy/Ibca M 3aKOH COXPAaHEHUS MOMEHTa HMITYJbCa.

27. CpaBHEHHE JIBIYKSHHS TBEPJIOTO Tella ¢ ABMKEHHEM MaTepHAIbHON TOYKH.

28. IIpuHIMT OTHOCUTEIBHOCTH B MeXaHUKe. [locTynaTsl TEOpUU OTHOCUTEITBHOCTH.

29. CnencTBUS TEOPUU OTHOCUTEIHHOCTH. B3aMMOCBSI3b MacChl M SHEPTHH.

30. CratucTuyeckuii 1 TEPMOAMHAMUYECKUN METO/IbI H3Y4EHUIl CBOICTB BellecTBa.

31. MonekynsipHO-KHHETHYecKass Teopus ra3oB. OcHOBHBIE MOHATH. OmpeneneHne uaearbHOTO
rasa

32. [laBrienue, Temrieparypa, BHyTPEHHSISI DHEPT U UACATBHOTO Ta3a ¢ TOYKH 3PEHUST MOJIEKYIISIPHO-
KMHETUYECKOU Teopun

33. YpaBHeHUE COCTOSIHUS HJICATBHOTO Ta3a, ypaBHeHHe Kianeiipona — Menpeneena

34. ®uznyeckuil CMBICI YHUBEPCAIBbHOM ra30BOM MOCTOSHHOM.

35. OCHOBHBIE MTOHATHUS TEPMOIMHAMUKH ( TEJIO, TETUIOTA, MMPOLIECC U T 1T )



36. [lepBblil 1 BTOPOI 3aKOHBI TEPMOJAUHAMUKHI

37. lukibl, paboTa 3a IUKJL.

38. Huxn Kapuo u KII/] naeanpHOM TEIUIOBO MAITUHBI.

39.Kak ompenensieTcss TOUCUHBIN SJEKTPUUYSCKUA 3aps]l U KaKOBBI €ro CBOHCTBA?

40.ChopmynupoBats 3akoH KynoHa B BEKTOPHOM BHJI€, IPUBECTHU IPUMED €TI0 MPUMEHEHUS.

41.J1aTh onpezesieHue 3JIeKTPUUECKOro MOl U BEKTOpa HAMPSXKEHHOCTHU AJIEKTPUUYECKOTO MOJIS.

42 Kak OIpenenstorTcss CUJIOBbIE JIMHUM BEKTOpa HANpsHKEHHOCTH 3JIEKTPUYECKOro  MOJis?
N300pa3uTth 31eKTPUUYECKOE T10JIe, CO3/1aBaMOE CHCTEMOM JBYX pPa3HOMMEHHBIX 3apsiOB

43.ChopMynrpoBaTh NPUHIHII CYTIEPIIO3UIUH SJIEKTPHUECKOT0 MO M MPOMLIIOCTPHUPOBATH €T0
Ha KOHKPETHOM IpUMEDE.

44 Kak ormpenensercss BEKTOp MHIYKIUHU 3JIEKTPUYECKOIO OISl U IOTOK JAHHOIO BEKTOpa depes
MOBEPXHOCTH?

45.ChopmynupoBats  Teopemy Octporpaackoro-l'aycca  uist  SJIEKTPHUYECKOTO  TONSA U
MIPOUJUTIOCTPUPOBATH €€ Ha KOHKPETHOM IpUMEDE.

46./laTp ompeneneHue MOTEHIMANA U PA3HOCTH IOTEHIIUAJIOB.

47.Yto Takoe OSKBUNOTEHIMaNbHas moBepxHocTh? KakoBa ee ¢opma ans TOYEUHOTO
AIEKTPUYECKOTO 3apsiia?

48.Kak cBsi3aHbl MeEXIy €000l HaNpsHKEHHOCTh AJIGKTPUYECKOTO TOJisi UM MOTEHIMAT
AIEKTPUUECKOTO TOJIs?

49.YTo TaKoe 3JIEKTPUUECKUN TUTIOINb U KaK OH ceOs BEIET, €CIIM ero IOMECTUTh B 3JIEKTPUUECKOE
nosie?

50.Kak npoucxonut nomnsipusanus auaiektpuka? Kakol BeIMUNHON ee MOKHO 0XapaKTepH30BaTh?

51.Yemy paBHa HaNpsHKEHHOCTh 3JEKTPUUECKOIrO IOJS BHYTPH IMPOBOJHHUKA, MOMELIEHHOIO BO
BHEIIHEE 3JIEKTPOCTATHUECKOE Hoje ?

52.Kak onpeznensieTcs 2JIeKTPHUECKOE TI0JIe BHYTPH BelecTBa?

53.DHeprus MEeKTPUYECKOro OIS, 3a1aCEHHOT0 B IJIOCKOM KOHJEHCATOPE.

54.0Onpezenenne IeKTpuIecKoro Toka. Cuiia Toka ¥ TNIOTHOCTh TOKa.

55.3akon OMa u 3akoH Jxoyns-JleHia B mokanbHO# Gopme.

56.3akonpl Kupxroda © uX mNpUMEHEHHE K pacueTy XapaKTepPHCTUK JBYXKOHTYPHOM
NEKTPUYECKON LIENN TOCTOSIHHOTO TOKa.

57.ChopmynupoBath 3aKOH AMIiepa Jisi B3aUMOJICHCTBHS JIEMEHTOB TOKA U TIPOUJUTIOCTPUPOBATH
€ro Ha KOHKPETHOM IIPUMEDE.

58./1atp ompenenenue 3akoHa bruo-Casapa-Jlamaca u moka3aTh ero npuMeHEHHE Ha KOHKPETHOM
IIpuMepe.

59./1atb onpeneneHne 3aK0Ha IIEKTPOMArHUTHON WHIYKITUH.

60.YTo Takoe siBJI€HHE CAMOUHIYKIIMHI U KaK BBOJAUTCS UHAYKTUBHOCTH L?

61.3anmcate ypaBHeHHs MakcBeiia B MHTETPaIbHON (hopMe, KOTOPHIE BBIPAXKAIOT CBSI3b MEXKIY
ANEKTPUYECKUM U MATHUTHBIM TOJIEM.

62.3anmcate ypaBHeHHe MakcBema B WHTETpaIbHOH (opMe, B KOTOPOM OTpakaeTcs (axT
CYILIECTBOBAHUS JJIEKTPUUECKHUX 3apsI/I0B.

63.3anmcats ypaBHeHHEe MakcBelula B HWHTETpalibHOW  (opMe, B KOTOPOM OTpa)kaercs (axT
OTCYTCTBHSI MATHUTHBIX 3apSJIOB.

64.Kak ompenenuTs 3JeKTpUYecKoe (MM MarHUTHOE) IOJie JUIS TUIOCKOH 3JIEeKTPOMAarHUTHON
BOJIHBI B JIAaHHOM TOYKE MPOCTPAHCTBA U B JJAHHBI MOMEHT BpeMeHU?

65.ITepeMenHBIN dNeKTpUYecKuid TOK. [IOHATHE U OCHOBHBIE XapaKTEPUCTHKH.

Bomnpocsl k 3x3ameny (2 cemecTp)
Bunsl konebanuil; rapMoOHHYECKHE KOJIeOaHUs U X OCHOBHBIE XapaKTePUCTHKH.
Crnosxenue xoyiebaHuii; MpUMEHEHHE METO0/1a BEKTOPHBIX TUarpamm.
MareMaTHueCcKuil MasiTHUK U ypaBHEHUE €ro KOJIeOaHUH.
Ou3nyeckuii MasITHUK U ypaBHEHHE €0 KOJIeOaHH.
5. Buabl BOMH M OCOOEHHOCTH HMX pPaclpOCTpaHEHHMs B PA3IUUHBIX CpeAax; IONepeyHble U
MIPOJIOJIbHBIE BOJIHBI.

b=



6. BonmHOBOE ypaBHEHHE U €T0 PELICHHE B BU/I€ YPaBHEHUS BOJIHBIL.

7. Kak onpenensieTcst CBeTOBasi BOJIHA C TOUKH 3PEHUS AJIEKTPOMArHUTHON Teopun Makcsemia?

8. KakoB ¢u3nueckuii cMbICI CBETOBOTO BeKTOpa?

9. JlaTb noHSATHE KOTEPEHTHOTO UCTOYHHKA CBETA.

10. Kak onpenensiercs siBinenue uHTepdepeHnun ceera? [IpuBectu npumep UHTEPPEPEHIUU IS
JIBYX KOT€PEHTHBIX HCTOUHUKOB.

11. OnpenenuTd yciaoBUs MAKCUMyMa U MUHUMYMa UHTEPEPEHIIHH.

12. Kak omnpenensercss sBieHuE AUPPAKIUM CBETa M YE€M OHO OTJIMYACTCS OT SIBJICHUA
uHTephepeHn?

13. Ilpunamun Iroiirenca-dpeHens u ero coaep:KaHue.

14. 3onsl Openens U X NPUMEHEHUE TS pacueTa MHTEHCUBHOCTHU CBETA B SIBIICHUH TU(PPAKLINH.

15. JIudpakius cBeTa Ha OAHON IIEITH.

16. udpaxmus cBeta Ha cucTeMe ieneil; TuppakiMoHHAs penleTKa U e€ XapaKTepPUCTHKH.

17. Kak onpenensieTcs siBlIeHUE NOJSPU3ALUU CBETA?

18. Yem oTnuyaeTcs €CTECTBEHHBIN CBET OT TUIOCKOMOISIPU30BAHHOTO CBETA?

19. CnoxeHue NBYX IUIOCKONOJSPU3OBAHHBIX BOJIH, HMMEIOIIUX B3aUMHO MEPHEHAUKYIISPHBIE
IJIOCKOCTH MOJISIPU3ALINH.

20. KpyroBas u >muntuyecKas nospu3arusi.

21. Tlonsipu3anus cBeTa IpU OTPAKEHUU U MPEIOMIICHUH; 3aKoH bprocTepa.

22. ®dusnuecKkuil CMBICT CIIEKTpajIbHOTro pazioxeHus. Teopema Dypoe.

23. TlpexacraBieHue MOHOXPOMATUYECKUX BOJH B KOMILIEKCHOM IIOCKOCTH; (hopMyiia Disepa.

24. Pan Oypwe u unrerpan Oypee.

25. Ilpumenenwne paznoxxeHuss Pypbe K IPOCTEHIIINM CBETOBBIM U 3JICKTPUYECKUM CHUTHAJIAM.

26. OmpezneneHue TEIJIOBOTO HM3IYYCHHUS] U €r0 XapaKTEPUCTHKHU.

27. Uto Takoe «HMCITyCKaTelIbHasi CIOCOOHOCTB» I; aOCONIOTHO YepHOro Tena?

28. «DHepreTuyeckas CBETUMOCTH» R, aOCOTIOTHO YEpHOro Tela | €€ CBSI3b C «HCITYCKATeIIbHON
CIIOCOOHOCTBIO» I .

29. Jlath ompenernieHre aOCOMIOTHO YEPHOTO Tela C TOUYKH 3peHHs 3akoHa Kupxroda.

30. 3akon Credana - bonpimana u3nydeHus: abCONMIOTHO YEPHOTO TeJa.

31. 3akonbl BuHa msnmydeHuss aOCOJIOTHO YEPHOTO Tena .

32. B yem cyrp rumnorte3bl [lnaHka, BBEJJeHHOM WM IpU ONHMCAHUU M3IIy4eHHsS aOCOJIFOTHO
YepHOro Ttena?

33. Iocrynatel bopa B Mozmenu aToma Bojaopona.

34. ®opmyna bambMepa ansi crieKTpa HM3JIydeHHUs aTOMa BOAOPOAA.

35. KakoB cmblcn nensix yucea M, N B popmyne banemepa ¢ Toukn 3peHust teopun bopa?

36. OmpeneneHne KOPITYCKYJISPHO - BOTHOBOTO JyaiM3Ma MAaTEpHH.

37. CootHomenust ne bpoiins, cBA3bIBaIOIIME KOPIYCKYJISIpHbIE M BOJHOBBIE CBOMCTBA MaTepHH,
U UX COJepKaHue.

38. JlnuHa BomHBI e bpoins mis snekTpoHa.

39. Nwmeer nu ¢pusudeckuii cMbici BoiHOBas ¢GyHkius W(X,y,z,t)?

40. CymiecTByeT M TOHATHE «KJIACCHYECKOW TPAaeKTOPHM» B KBAaHTOBOH MeXaHUKE?

41. Kakue nmpeanoiaokeHus MO3BOIMIIN «yTragaTh» siBHbIN Buj ypaBHeHus Llpenunrepa?

42. Kakyro wHOOpMAIHIO O MHKPOCKOITMYECKOH CHCTEME MOMKHO IIOJNIydUTh W3 YPaBHEHUS
[Ipenunrepa?

43. TlonsiTHe omepaTOpoB B KBAHTOBOW MEXaHWKE, MX INPHUMEPHI.

44, T'me wdamie BCEro HAaXOIUTCS 3JIEKTPOH, MOMEIIEHHBIH B OJHOMEPHBIH «IOTEHIHMATbHBIN
SAIIAK» IMAPUHOW ¢, €CITH €r0 COCTOSIHUE OTpeAessieTCss KBAaHTOBBIM YUCIOM N = 2 ?

45. Kak ompenensieTcss ypOBEHb SHEPTUH B KBAHTOBOM MeXaHHKe?

46. [louemy oTmamgaeT HEOOXOIUMOCTH B mocTynatax bopa B Teopum Ulpemmnrepa? Atom
Bogopoza B reopuu Lllpeaunrepa.

47. B ueM oTiIMYME NPOXOXKIEHHUS YACTHUIBl UYepe3 «IOTEHLHAJIbHBIA Oapbep» B KIacCHYECKOM
MEXaHUKE U B KBAHTOBON MeXaHHUKe?



48. B yueM cyTb «TyHHENbHOTO 3(PQeKTa» Mpu NPOXOKICHUN YaCTUIBI Yepe3 MOTEHIHATbHBIN
Oapbep B KBaHTOBOM MEXaHUKe?

49. KBanTtoBble uyucaa N,|,M;,Ms U X poib MPH ONMPENESICHUN COCTOSHHS JJIEKTpoHa. [IpuHImm
[Taynu.

50. Tabnuua MenpneneeBa u e€ 00bsICHEHHE C TOUKU 3PEHUS IPUHIUIIOB KBAHTOBOM MEXaHUKHU.

51. Jlath ompeneiieHue MOJICKYJIbI.

52. I'paduueckn H300pa3uTh MOTCHUUAIBHYIO KPUBYIO, OIPEIEISIONIYI0 B3aHMMOCHCTBHE
JIByXaTOMHON MOJIEKYJIBI.

53. Kak ompenensercs noHHblii tun cBs3u? [IpuBectu mpumep.

54. Kak ompezaensieTcsi KOBaJICHTHBIM TUT CBsi3u? [IpuBecTn mpumep.

55. OcHOBHBIE BHIIBI MOJEKYJISPHBIX CIIEKTPOB U UX rpauyeckoe M300pakeHue.

56. OCHOBHBIE MOJIO)KEHUSI 30HHON TEOPUHU TBEPAOIO TElaA.

57. Kak ompenensitorcs MeTajuIbl C TOUKH 3pEHUsI 30HHOM Teopun?

58. Kak ompenenstorcs NOIYIPOBOJIHUKY C TOUKU 3PEHUS] 30HHOM Teopuu?

59. Kak ompenensrorcs AMANEKTPUKU C TOUYKU 3pEHHs] 30HHOH Teopuu?

60. OmpeneneHre ONTHYECKUX KBAHTOBBIX TI'€HEPATOPOB ( JIa3€POB ).

61. Cxema ycrpoiicTBa pyOMHOBOTO Jiazepa.

62. IlpakTnyeckoe MpUMEHEHHE JIa3epOB.

63. YacTtuna B cepruuecKku CHMMETPUIHOM II0JIE.

64. Bonopononogo6uble arombl. OHepreruueckue ypoBHU. IloTeHimansl BO30YXIEHHS WU
HMOHU3ALIH.

65. CnekTpsl BOJIOpOJONOAOOHBIX aToMoB. IIpocTpaHcTBeHHOE pacmpefesieHue IJIOTHOCTH
BEPOATHOCTH JJISI JIEKTPOHA B aTOME Bojiopoaa. Me3zoaromsl. [lIuprHa ypoBHEN.

66. CTpyKTypa 3HEepreTHYeCKUX ypOBHEH B MHOI'O3JIEKTPOHHBIX aToMax. THUIIbI CBsI3€ll 3JEKTPOHOB
B aTOMax.

67. Crpoenue aToMHoro sifpa. Mojenu siipa.

68. Anepubie peakiuu. PanmnoakTHBHBIC IPEBPAIICHHS SIEP.

69. Peakuus sinepHoro nenenus. LlenHas peakuus geneHUs..

70. SAnepusrii peaktop. Mnes OpunepHoro peakropa. [IpodiieMa HCTOYHUKOB YHEPTHH.

71. TepMmosaepHblii cUHTE3. DHeprus 3Be3l. YIPaBIseMbll TepMOsIepHbIH CUHTE3. DPPeKT
Meccbayspa u ero npuMeHeHHe.

72. Uepapxus cTpykTyp marepuu. Yactuubl u aHTHyactuipl. Gusznyeckuii Bakyym. CtaHnapTHas
MOJIEb DJIEMEHTAPHBIX YACTHUIL.

73. KBapku, 1enTOHBI U KBaHTHI (PyHIaMEHTaNbHbIX Nosield. dyHaaMeHTanbHble B3aUMOICHCTBHSL.

74. Anponsl. fnpa atoMoB. AToMbl. Mosekynbl. MakpoCKONIMYECKHE COCTOSIHUS BEIIECTBA: Ta3bl,
KHUJIKOCTH, IJIa3Ma, TBepable Tena. [Inanersl. 3Be3abl.

75. BemiecTBO B 3KCTpEeMaJIbHBIX YCIOBUSX: O€lble KapiIMKU, HEUTPOHHBIE 3BE3/Ibl, YEPHBIE JIbIPHI.
I'opsiuas Mozens 1 3Boton s BeeneHHo.

OneHnBanue CTYACHTA Ha 3auere/IK3aMeHe 10 JUCHUILINHE «DU3NKa»:

banasl
(uToroBoit
N N TpeOoBaHMsl K 3HAHUAM
PEUTUHTOBOM
OLIEHKH)
100-85 OTBeThl Ha MOCTaBJICHHBIE BOMPOCHI MOJHBIE, YETKHUE U pa3BepHyThIe. Pemenus 3agau

JOTHYHBI, JIOKa3aTeNbHBl H JCMOHCTPHPYIOT aHATUTHYECKHE W  TBOPUYECKHE
CHOCOOHOCTH CTYJIEHTA.

84-70 JlaroTcst TONTHBIE OTBETHI HA IMOCTaBJICHHBIE BOMPOCHI. [l0oKa3aHO yMeHHWE BBIIEISATH
MPUYMHHO-CJIEICTBEHHBIE CBsi3U. [Ipu pemieHuu 3aaad JOMyIIeHbl HE3HAYUTEIbHBIC
OIMOKH, MCTIPABJIIEHHBIE C TOMOIIBIO «HABOJISIINX) BOIPOCOB MPETIOIaBATEIIS.

69-60 OTBeTHI Ha BOMPOCHI U PEIICHHS TTOCTABICHHBIX 33/1ad HEAOCTATOYHO MOJIHBIC. Jlornka
Y TIOCTIEIOBATENBHOCTh B PELICHUH 337a4 UMEIOT HapylIeHus. B oTBeTax OTCyTCTBYIOT
BBIBO/IBI.




Crynent, mnonyuuBmuii MeHee 60% oOT MakcUMalbHOTO Oamia 3a pa3fen JUCHUIUIMHBI WA
MIPOMEXYTOUHYIO aTTECTALlMIO, CYUTAETCS HEATTECTOBAHHBIM 10 JaHHOW JUCLHUIUIMHE.

Y4eOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE oOecriedeHne yueOHoi JUCIIUILIUHbI
OcHoBHas nuTeparypa:

1. Cagenbes, . B. Kypc obmeli ¢pusuku : yaednoe nmocodue : B 3 tomax / M. B. CaBenbeB. — 15-
e u3a., crep. — Cankr-IlerepOypr : Jlanb, [6. r.]. — Tom 1 : Mexanuka. MonekynsapHas ¢pusuka — 2019.
— 436 c. Pexxum mocryma: https://e.lanbook.com/reader/book/113944/#1

2. Cagenbes, U. B. Kypc o6meit ¢pusuku : yueObnoe nocodue : B 3 romax / M. B. CaBenbeB. — 15-
¢ m3a., crep. — Cankr-IlerepOypr : Jlaup, [0. 1.]. — Tom 2 : DiIeKTpUYeCTBO M MarHeTU3M. BOJIHBL
Ontuka — 2019. — 500 c. Pesxxum moctymna: https://e.lanbook.com/reader/book/113945/#1

3. Cagennes, U. B. Kypc o0mieit pusukn : yuedHoe mocodue : B 5 tomax / . B. CaBenbeB. — 5-¢
u3n. — Cankr-IlerepOypr : Jlans, [6. r.]. — Tom 4 : Bomael. Ontuka — 2011. — 256 c¢. Pexxum nocryma:
https://e.lanbook.com/reader/book/707/#1

4. Casennes, U. B. Kypc obmieli ¢pusuku : yaebnoe nocodue : B 3 tomax / M. B. CaBenbeB. — 13-
e u3a., crep. — Cankr-IlerepOypr : Jlanb, [6. 1.]. — Tom 3 : KBantoBas onrtuka. ATomHas (u3uka.
®dwusuka TBepaoro tenma. duszmka aToMHOTrO sjipa U nmeMeHTapHbix gactun — 2019. — 320 c. Pexum
noctyna: https://e.lanbook.com/reader/book/123463/#1

5. CagenneB, 1. B. COopHUK BOIIPOCOB | 33/a4 1O obmiei ¢usuke : yaebHoe mocodue / U. B.
CapenveB. — 9-e¢ wum3g., crep. — Caunkrt-IlerepOypr : Jlawp, 2019. — 292 c. Pexxum pgocrtyma:
https://e.lanbook.com/reader/book/125441/#1

6. Ky3sneunoB C.M. Kypc ¢usuku c¢ npumepamu pemienus 3amad. Yacte |. Mexanuka u
MoJekysipHast ¢usuka. TepmonmHammuka: YueOHoe mocobue / mox pen. B.B. Jlapuonoma.- 3-e wm3n.
niepepad. u JOIl.- CIIb.: H3narenbpcTBO «JIanby, 2014.-464c. Pexum JIOCTYTIA:
https://e.lanbook.com/reader/book/42189/#2

7. Ky3uenos, C. U. Kypc ¢usuku ¢ npumepamu pemieHus 3aaad : ydeOHoe mocodbue / C. WU.
KyznenoB. — 3-e u3z., nepepad. u mpon. — Caunkrt-IlerepOypr : Jlanp, [6. r.]. — Yacte [ : Mexanuxa.
MonexymnsipHas  (u3HKa. Tepmogunamuka — 2014, — 464 c. Pexum jgocryna:
https://e.lanbook.com/reader/book/53682/#1

8. Kysnenos, C. U. Kypc ¢usuku ¢ mpuMepamu pemieHus 3anad : ydeOHoe mocodbme / C. .
Ky3nenoB. — 4-e u3z., nepepad. u jnon. — Canxt-IlerepOypr : Jlans, [0. r.]. — Yacte III : Onrtuxka.
OcCHOBBI aTOMHOW (DPU3WKHM M KBAaHTOBOW MeXaHWKH. DU3MKa aTOMHOTO sApa M 3JEMEHTApHBIX YacTHI[ —
2014. — 336 c.. Pexxum nocryna: https://e.lanbook.com/reader/book/53685/#1

JlonoJIHUTeIbHAS JIUTepaTypa:

9. MHponos, U. E. 3agaun no obmeit pusuke : yuebnoe nocodue / M. E. Upogos. — 11-e uzn. —
Mockaa: Jlaboparopus 3HAHUH, 2017. — 434 c. Pexum JocTyma:
https://e.lanbook.com/reader/book/94101/#1

10. AkcenoBa, E. H. O6mas ¢usuka. Mexanuka (raaBel Kypca) : ydeOHoe mocobme / E. H.
AkceHoBa. — 2-e¢ usn., ucnp. — Cankr-IlerepOypr : Jlanb, 2018. — 128 c. Pexum pnocryma:
https://e.lanbook.com/reader/book/103056/#1

11. AxcenoBa, E. H. O0Omas ¢usuxa. TepmMonuHamuka 1 MoJIeKyJsipHas (usuka (IJ1aBel Kypea) :
yaebHoe mocobue / E. H. AxcenoBa. — 2-e u3n., uctp. — Cankr-IlerepOypr : Jlamp, 2018. — 72 c.
Pexxum noctymna: https://e.lanbook.com/reader/book/103058/#1

12. AkcenoBa, E. H. O0mas ¢wusuka. DIeKTpUIecTBO M MarHeTw3M (IJIaBbl Kypca) : ydeOHoe
nocodue / E. H. AkcenoBa. — 2-e u3a., ucnp. — Cankr-IlerepOypr : Jlanp, 2018. — 112 c. Pexum
noctyna: https://e.lanbook.com/reader/book/103059/#1.

13. AkcenoBa, E. H. O6mas ¢usuka. Konebanus u BoiHbI (TJ1aBbl Kypca) : yueOHoe mocodue / E.
H. AxkcenoBa. — 2-e¢ wusn., ucnp. — Cankr-IlerepOypr : Jlamp, 2018. — 72 c¢. Pexum nocryna:
https://e.lanbook.com/reader/book/103055/#1

14. Axcenosa, E. H. O6mas ¢usuka. Ontuka (TiaBbel Kypca) : yaeoHnoe nmocodue / E. H. AkceHona.
— 2-e wm3n., wucnp. — Cankr-llerepOypr : Jlanmp, 2018. — 76 c. Pexum nocryma:
https://e.lanbook.com/reader/book/103057/#1
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15. CuByxun, /. B. O6umii kypc ¢pusuku : yuebHoe nocodue : B 5 tomax / JI. B. CuByxun. — 6-¢
3., crepeor. — Mockpa : OUSMATIIUT, 2020 — Tom 1 : Mexanuka — 2020. — 560 ¢.— URL:
https://e.lanbook.com/book/185713

16. CusyxwuH, JI. B. O6muii kypc ¢usuku : yueoHoe mocodue : B 5 romax / JI. B. CuByxun. — 6-¢
u31., crepeor. — Mocksa : DUSMATIINT, 2021 — Towm 2 : TepMoauHamMuKa U MOJIEKYJIsipHast GU3NKa —
2021. — 544 c.— URL.: https://e.lanbook.com/book/185719

17. Cuyxun, . B. O6mmii xypc ¢usuxu: [ng By3os. B 5 1. T.III. DnexkrpuuectBo : ydeOHOE
nocobue / JI. B. CuByxun. — 6-e u3m., crep. — MockBa : OUSMATIIUT, 2015. — 656 c. URL:
https://e.lanbook.com/book/72015

18. CusyxwuH, [I. B. O6muii kypc ¢usuku: Y4ued. mocodbue s cTya. GU3NIECKHUX CIell.By30B. B 5
-tu T. T.4. Ontuka / /1. B. CuByxuH. - 63¢ u3a., crepeorur. - M. : ®usmarmut, 2013. -792 c.

MeToan4yeckne yKkazanus JJ1s1 00y4aIOMMXCs 0 OCBOEHHUIO TUCIUILUIUHBI (MO1YJIA)

19. PeoxakoBa O.I1. OmpeneneHue CKOPOCTH IMyJAd MPU HMOMOLIM OANTUCTUYECKOTO MAasTHUKA.
Mertoanuyeckre yKa3aHus K BBIIOJHEHHMIO JIa0OpaTOpHOW paboThl MO (QU3UKE Ui CTYJCHTOB BCeX
cnenuanbHocTet u hopm o0ydenus.- MUOU: Konunpunrep BUTU, 2015.-16¢.

20. IToaropuoB A.A. M3yueHHe OCHOBHOTO 3aKOHA BPAIIATEIBLHOTO IABMXKEHHUSA. MeToaudecKue
YKa3aHUs K BBIIOJHEHUIO JIabopaTOopHOW paldoThl MO (U3MKe ISl CTyAEHTOB crenuanbHoctd 190109,
TEXHUUYECKUX HampaieHuil Bcex ¢popm oOyuenus.- MUDU: Konunpunrep BUTH, 2016.-24c.

21. bynasuna E.JI. ®usnyeckwii MasTHUK. MeToauyecKkue YKa3aHHUsS K  BBITOJHEHHIO
nabopatopHoit paboThl Mo ¢GuU3MKe IS CTYACHTOB BCEX CIEHUaNbHOCTeW U ¢opm oOyuenus.- MUODU:
Konunpunrep BUTU, 2015.-16¢.

22. bymynxkun H.U., Hukudopos B.B. M3yueHue tepMoanHaMUYECKHMX CBOICTB BO3ayXa Ha
ocnose onpeneneHust Cp/Cy . MeTtoanyeckne ykazaHusi K BBITOTHEHUIO JTAOOpaTOPHOH paboThl Mo (hu3uKe
JUIS CTYJIEHTOB BCeX crnenuanbHoctel Becex popm o0yuenus.- MUOU: Konunpuntep BUTH, 2015.-16¢.

23. Jleonos I1.B., Hukudopor B.B. Omnpenenenne €MKOCTH KOHIEHCATOPOB IPHU MOMOIINA MOCTa
Cortu. Meroandeckue ykazaHusi K BBIIOJHEHMIO JIaOOpaTOpHOW paboThl MO (u3MKe A CTYACHTOB
TEXHUYECKHX CHEIHMaIbHOCTEH M HampaBlieHHid Bcex (opm obOyuenus.- MUOU: Konunpunarep BUTU,
2013.-18c.

24. CamconoB A.B. OmnpeneneHne ropu30oHTAIBHONW COCTABIISIONICH HANPSHKEHHOCTH MAarHUTHOTO
noJst 3emiin. MeToauueckue yKa3aHUs K BBIIOJIHEHUIO JJAOOpaTOpHON paboThl MO (HU3UKE [T CTYACHTOB
TEXHUUYECKUX CIIeHUaNbHOCTEN M HampaBieHuil Bcex ¢gopm obOydenus.- MUDU: Konunpuntep BUTH,
2013.- 20c.

25. MumenkoBa T.H. WHIyKTHBHOCTH Karymkd. MeToauyeckne YyKa3aHUs K BBIIIOJHEHHUIO
nabopaTopHOil paboThl MO (U3MKE A CTYIEHTOB TEXHHYECKHUX CIEHUATBbHOCTEH M HampaBieHUll Bcex
¢dopMm oOyuenus.- MUDU: Konunpunrep BUTU, 2015.-20c.

26. Huxucdopos B.B., [Toaropnos A.A. HccnenoBanue 3aTyxaroumx KoinedaHuil B KojaebaTeIbHOM
KOHTYpE MpH MOMoIIM ocuusuiorpada. Meroanueckue yKa3aHus K BBIIOJIHEHUIO JJAOOpaTOpHON padoThI 1O
¢bu3uke 11 CTYAEHTOB TEXHUYECKHMX CIIELUAbHOCTeH M HampaBieHMH Bcex (opm oOyuenus.- MUOU:
Konunpunrep BUTU, 2015.- 24c.

27. Jleonos I1.B., Hukudopos B.B. Beruucnenue cpenneil aauMHbl cBOOOJHOr0 mpodera MoJieKy
ra3a 1o BEJWYMHE KO3(PPUIMEHTa AUHAMUYECKON BA3KOCTH. MeToAMYecKHEe YKa3aHMsI K BBIMOJIHEHUIO
nabopaTopHoil paboThl MO (U3MKE A CTYIEHTOB TEXHUYECKHUX CIEIUATbHOCTEH M HampaBieHUIl Bcex
¢dbopMm oOyuenus.- MUDU: Konunpunrep BUTU, 2014.-20c.

28. bynaBuna E.JI. Yckopenue cBoOonHOro majeHus. MeTtoandeckue yka3zaHHUsl K BBITOJHEHHIO
nmabopaTopHON pabOTHI IO (U3HMKE ISl CTYJASCHTOB TEXHUYECKHX CIHEIUATBbHOCTEH M HAIpaBJICHHH BCEX
¢dopm o6yuenus.- MUDU: Konunpunrep BUTHU, 2013.- 16¢.

29. bynmauna E.JI. Maremartudeckuii MasTHHK. MeTOAMYECKHE YKa3aHUS K BBITIOJHEHHIO
nabopaTopHoil paboThl MO (pu3MKe JUIs CTYJSHTOB BCeX cHelMaiabHOCTed U ¢opMm oOydenus.- MUDU:
Komunpuarep BUTH, 2015.-16¢.

30. Kyuepoa B.B. HccnenoBaHue CHEKTpaJbHBIX XapaKTEPUCTUK ONTHUYECKOTO H3IIyUEHHS.
MeTtoaudeckue ykazaHus K BBIIOJIHEHUIO J1a0OpaTOPHOU paboThl MO GU3MKE IS CTYJEHTOB TEXHUYECKUX
crienuanbHOCTEN U HanpaBieHui Bcex popm oOyuenus.- MUDU: Konunpuntep BUTU, 2015.-20c.
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31. Kuckuna O.I1., Hukudopos B.B. Ilonyuenue monspuzoBaHHoro csera. [IpoBepka 3akoHa
Mamoca. Metoanueckue yka3aHHUs K BBINOJIHEHHIO J1a00paTopHOM paboThl Mo (Qu3uKe s CTYJEHTOB
TEXHUYECKHUX CHelMaIbHOCTeH M HampaBleHuid Bcex (opm obOyuenus.- MUOU: Konunpunarep BUTH,
2014.-20c.

32. Jleonos I1.B., Hukudopos B.B. Konbia HetoTona. MeTonndeckue yka3aHHUsS K BBIIIOJTHEHUIO
nabopaTtopHoit paboThl MO (hU3HKE A CTYJCHTOB TEXHUYECKUX CIEHUANbHOCTEH M HalpaBICHUN BCeX
¢dopm o6yuenus.- MUDU: Konunpunrep BUTH, 2015.- 16¢.

33. MumenkoBa T.H. OmnpeneneHue XapakTEPUCTHK CBETOBOW  BOJHBI C  ITOMOIIBIO
T(ppakIuOHHONW peméTku. MeToanyeckne yKa3aHus K BBIMOJHEHUIO Ja0opaTopHOil paboTel Mo (usmke
JUISL  CTYJIGHTOB TEXHWYECKUX CIICMAILHOCTEH U HampaBieHud Bcex ¢opm o0ydyenus.- MUODU:
Konunpunrep BUTU, 2015.- 20c.

34. bynaBuna E.JI. HM3mepenue TtemmepaTypbl pacKaJ€HHBIX Tel C IOMOIIBIO ONTHYECKOIO
nupoMerpa. MeToaudecKkre yKa3aHus K BBITOJHEHHIO Ja00opaTopHOil paboThl Mo (pu3mnke A CTYyJSHTOB
TeXHUYECKUX CHEIUAIbHOCTeH W HampaBlieHuid Bcex ¢opm oOydenus.- MUDU: Konunpunrep BUTU,
2015.- 20c.

35. Hukudopos B.B. Bryrpennuii dotodrdpdexr. Meroaudyeckue yka3zaHHs K BBIITOJHCHHIO
nabopatopHoi paboTel 1Mo (u3mKe I CTyAeHTOB criermaibHocTH 220400.62 ouHON (GopMBI 0OYUCHHUS.-
MUDU: Konunpuntep BUTHU, 2015.- 16c.

36. PepkakoBa O.I1. Baemnuii  gotodddexr. MeTtoauueckue yKazaHUsi K  BBITOJHEHHIO
nabopaTtopHoit paboThl O (PU3UKE IS CTYICHTOB TEXHUYECKUX CIIEUAIbHOCTEH BceX GopM oOyueHus.-
MUOU: Konunpuntep BUTH, 2015.- 20c.

HNurepHeT-pecypcsl

37. Teoperuyeckas u MaTeMaTH4eCcKast ¢uzuka
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus

38. XKypuan Texunueckoir ®usuku http://journals.ioffe.ru/jtf/

39. dusuka 31eMEeHTapHBIX YaCTUIL U aTOMHOTO sijpa http://wwwl.jinr.ru/Pepan/Pepan_rus.html

40. dusuka u Texuuka [lomynposomuukos http://journals.ioffe.ru/ftp/

MarepunanbHoO-TeXHHYeCKOe o0ecnieyeHne y4eOHOH AU CHMIIMHBI

3aHATUS TPOBOJATCS B Y4EOHOM ayIUTOpPHM, MpeIHa3HAUE€HHOW [UId TpPOBENCHMS 3aHATHH
JICKOUOHHOI'0O MW TMPAKTUYCCKOro THIIA, TPYHIIOBBIX W HWHIAWBHAYAJIbHBIX KOHCYHBTaHI/Iﬁ, TCKYHIETO
KOHTPOJISl U TPOMEKYTOUHOM aTTecTali. AyAUTOpUs OCHAIlleHa He0OXOAUMBIM 000pYyI0OBaHHUEM.

JlaGoparopHble 3aHSTHUS TPOBOAATCA B J1JaOOPaTOpPHUM, OCHAIIEHHOM CTaHIAPTHBIMU KOMIUIEKCAMHM
OTEYECTBEHHBIX U 3apyO0eKHbBIX IPUOOPOB M YCTAHOBOK.

B pacnopskennn 00y4aromuxcsi CTyAGHTOB UMEIOTCS 3JIEKTPOHHO-OMOIMOTEYHbBIE CUCTEMBI.

Y4eOHO-MeTOoANYeCKHEe PEKOMEHIALMH ISl CTYACHTOB

1. Yka3aHus s npoCaylnBaHus JIEKIUN

[Tepen HavaaoM 3aHATHI BHUMATEIbHO O3HAKOMHUTHCS C YUEOHBIM IJIAHOM MPOBEIEHUS JIEKIUH U
CIIMCKOM PEKOMEH/I0BaHHOM JIUTEPATYPHl.

Ilepen mocenieHNMEM OYEPENHON JIEKIIMA OCBEKUTH B NIAMSATH OCHOBHBIE KOHIIETIIIMY IIPOHICHHOTIO
panee Marepuana. [IoAroToBUTE pu HEOOXOAMMOCTH BONPOCH Ipenoasarento. He Hano omacaTtbes, uyTo
BOIPOCHI MOT'YT OBITH IPOCTHIMHU.

Ha nexnum ocHOBHOE BHUMaHHE CIIEAyeT yAEISATh He (opMyliaM U MaTeMaTUYECKUM BBIKJIaIKaM, a
COJIEP’KAHUIO N3Y4YaEMBIX BOIIPOCOB, ONPEEIICHUSIM U IIOCTAHOBKAM 3ajau.

B npornecce n3ydyeHus JIEKIMOHHOTO Kypca HEOOXOANMO IO BO3MOKHOCTH YacTO BO3BPAIATHCS K
OCHOBHBIM TIOHSATHSIM M METOJaM pelleHus 3ajad (37ecb BO3MOKEH BBIOOPOYHBIN KOHTPOJIb 3HAHUN
CTYIEHTOB).

KenarenbHO HMCHONB30BaTh KOHCHEKTHI JIEKIMH, B KOTOPBIX HCHOJB3YETCSd IPHUHSTAS
IIPEIoiaBaTesIeM CUCTEMa 0003HAUYCHUH.

Jist 6onee moapoOHOro U3ydeHUs Kypca ciaelyeT padoTaTh ¢ peKOMEH/I0BaHHBIMH JIUTEPATypPHbIMH
MCTOYHUKAMU U BHOBB MOSBISIOUIUMUICS HCTOYHUKAMH.
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2. YkazaHus AJisl y4acTus B MPAKTUYECKUX 3aHITUSIX

[lepen nmocemeHneM MPakKTUYECKOTO 3aHATHS YSICHUTh TEMY M CAMOCTOSITENIEHO U3YUUTh CBA3aHHBIC
C HEll MOHATHUS U METOJIbI PELICHUS 3a/1a4.

[lepen pemienneM 3agady aKTHBHO YYacTBOBaTh B OOCYXACHHUU C IPENOJaBaTeieM OCHOBHBIX
MOHSATUH, CBSI3aHHBIX C TEMOW MPAKTUYECKOTO 3aHATHS.

B npouecce peureHus 3a1a4 BECTH AUCKYCCUIO C MPENOAABATENEM O MPABUIBHOCTH MPUMEHEHUS
METOJIOB UX PELICHHUS.

[1o BO3MOXHOCTH CaMOCTOSITEJIBHO JOBOJAMTH PELICHUE MPEUIaraeMbIX 3a7ad /10 OKOHYATEIbHOIO
urTora. B KoHIIe 3aHATHS TPU HEOOXOAUMOCTH BBISICHUTH y TIPETIOAABATENSI HESICHBIC BOTIPOCHI.

OcHoOBHBIE pe3y/IbTAThI BHINOJIHEHUS pab0Thl HEOOXOJMMO pacreyaTarb.

3. Yka3zanwus JUis BBIIOJHEHHS 1a00paTOPHBIX paboT

Cobmonate TpeOOBaHUS TEXHUKU O€30IACHOCTH, JJs 4Yero MpociylaTbh HEoO0XOoIuMble
Pa3bsICHEHUS O MPABUIIBHOCTH MOBEACHUS B JIAOOPATOPHH.

[lepen BhINONHEHHEM JIaOOPATOPHOUW PAOOTHI MPOBECTH CAMOCTOSITENILHO IMOATOTOBKY K pabore
W3YYUB OCHOBHBIC TEOPETHUYECKHE IIOJIOKEHHs, 3HAHWE KOTOPHIX HEOOXOOUMO MJISi OCMBICIEHHOTO
BBITIOJTHEHUS paOOTHI.

B mnporiecce BbINOIHEHUsT paOOTHI CIIEAYET OCTOSTHHO OOIIATHCS ¢ IpenogaBareieM, He JOMmycKast
10 BO3MOXHOCTH HETPAaBUIIbHBIX IEUCTBUI.

OCHOBHBIE Pe3yJIbTaThl IKCIIEPIMEHTOB HEO0X0AUMO 3a(pUKCHPOBATH B MUCEMEHHOM BHUJIE.

[Ipu cpaue 3avera mo paboTe MOATOTOBUTH OTYET O MPOJIEIAHHON paboTe, /i€ JOKHBI OBITh
OTPa’KEHBbI OCHOBHBIE PE3YJILTAThI U BBIBOJIbI.

4.Yxa3aHus AJis BBIIOJIHEHHS] CAMOCTOSATEIbHON pabOThI

[Tonyunts y mnpenopaBaresiss 3aJaHUE W CIOUCOK PEKOMEHJIOBAHHOM juTepaTypbl. M3ydeHue
TEOPETUYECKUX BOMPOCOB CIEAYET MPOBOAUTH MO BO3MOXKHOCTU CAMOCTOSITENIBHO, HO MPHU 3aTPyIHEHUSIX
o0pamaTkCs K IPeroaaBaTerio.

[ToAroToBUTH MUCHbMEHHBIN OTYET O MPOICTAaHHON padoTe.

[Tpu BBITIOJHEHUW (PPOHTAIBHBIX 33JaHUM 10 YCMOTPEHHUIO MperojaBaTeliss padoTa MOXKET OBITh
olleHeHa 0e3 MMCbMEHHOT0 0TUeTa Ha OCHOBE OTBETOB HAa KOHTPOJIBbHBIE BOMPOCHL, IPU YCIOBUH aKTUBHOM
CaMOCTOSITENIbHOM paOOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

Meroanyeckue pexoMeHAALUM A NpenoaaBareen

1. Yka3aHus s npoBeIEeHUs JIEKIUI

Ha nepBoii BBOAHOM JIEKLIMU c/ieiaTh OOLIMA 0030p coepKaHus Kypca U OTMETUTh HOBbIE METO/IbI
U MOJXOAbl K PEICHUIO 33]1a4, pacCMaTpPUBAEMbIX B Kypce, JOBECTH JI0 CTY/IEHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipy MOATOTOBKE K JEKIUOHHBIM 3aHATUSM HEOOXOJMMO MpOAyMaTh IJIaH €ro MpOBEACHHUS,
coJlepKaHUE BCTYIIUTEIbHON, OCHOBHOU M 3aKJIFOUUTEIIBHON YacCTH JIEKLHMH, O3HAKOMUTHCA C HOBUHKAMMU
y4eOHOM M METOJUYECKOW JMTEpaTypbl, MyOJUKAIMSIMH MEPUOJUYECKON MeYaTh MO TeMe JIEKIIMOHHOIO
3aHATUA. YTOYHUTH IUIAH IMPOBEACHHUS IPAKTUYECKOTO 3aHATHUA 10 Teme Jekuuu. Ilepen usnoxxkeHueM
TEKYIIEro JEKIMOHHOIO MaTepuajla HallOMHUTh OO0 OCHOBHBIX HTOTraX, JOCTHUTHYTBIX Ha MPEeAbLAYIIMX
nexusax. C 3Toi 1enblo 3a/1aTh HECKOJIBKO BONPOCOB ayTUTOPUU M OCYLIECTBUTH BHIOOPOUHBIA KOHTPOJIb
3HaHUS CTYJEHTOB.

B Xxone neKIMOHHOTO 3aHATHS MpeNnoAaBaTeNb JOJDKEH Ha3BaThb TeMy, y4yeOHBbIe BOIPOCHI,
O3HAaKOMWTh CTYJEHTOB C IMEPEYHEM OCHOBHOM M JIONOJHHUTEIBHOM JUTEPATYphl MO TEME 3aHITHS.
PackpbiBast cojepxaHue Yy4eOHBIX BONPOCOB, AaKIEHTHPOBATh BHUMAaHHUE CTYJCHTOB Ha OCHOBHBIX
KaTeropusx, ABJIEHUSIX U Mpoleccax, 0COOEHHOCTAX UX MPOTeKaHus. PacKpbIBaTh CYIIHOCTD U COJIEpIKaHUE
Pa3IMYHBIX TOYEK 3PEHUS U HAYYHBIX MOJIX00B K OOBSICHEHHUIO T€X WM MHBIX SBICHUN U MPOLIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBATh COOCTBEHHYI) MHO3MIMIO IO CHOPHBIM TEOPETHYECKUM
BonpocaMm. [IpuBonnuTe npumMepsl. 3aaBaTh IO XOLy W3JI0KEHHUS JEKIMOHHOTO MaTepuala pUTOPUUECKUE
BOIIPOCHI M CAMOMY J1aBaTh Ha HUX OTBET. JTO CIOCOOCTBYET aKTUBU3ALUU MBICIUTEIBHON AEATEIbHOCTH
CTYJIEHTOB, IIOBBILICHUIO UX BHUMAHUsS U UHTEpECa K MaTepUally JIEKLUH, ee coaepxkanuto. [Ipenonasareins
JOJKEH PYKOBOJIUTH PabOTON CTY/IEHTOB IO KOHCIIEKTUPOBAHUIO JEKIIMOHHOTO MaTepuaa, Mog4epKruBaTh



HEOO0XOAUMOCTh OTPaXXEHHUS B KOHCIIEKTAX OCHOBHBIX MOJOXEHUH H3y4yaeMOH TeMbl, 0CO0O0 BBIIEINSASA,
KaTeropuaybHbli anmapar. B 3akiIouMTenbHOM 4YacTH JIEKIMHM HEO0OXOAMMO COpMYJIHMpOBaTh oOIIMeE
BBIBOIBI IO TEME, PACKPBIBAIOIINE COJIEP’KAaHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIEKIUH. OOBSIBUTD IJIaH
OUYEPEHOr0 IPAKTUYECKOT0 3aHATHS, 1aTh KPAaTKAE PEKOMEHALUU 10 IIOArOTOBKE CTYIEHTOB K 3aHATHIO.
Onpenenutb MECTO M BpeMsl KOHCYJIbTAllUU CTYJIEHTaM, IOKENABIIMM BBICTYIIUTh HAa IPAKTUYECKOM
3aHATUM C JOKJIaJaMH U pedeparami.

Ha mocnenneidt neknuu yaenuth BpeMs s o03opa  Hambosiee BaXKHBIX —IOJOXKEHHH,
PacCMOTPEHHBIX B KypCe.

2. YKka3zaHus 1S IPOBEACHUS TPAKTUUECKUX 3aHATUN

YeTko 0003HAUNUTh TEMY NTPAKTHUECKOTO 3aHATHSL.

OOCyauTh OCHOBHBIE IIOHATHUS, CBA3aHHBIE C TEMOU 3aHATHSL.

B mpouecce pemenus 3agad BECTH JHUCKYCCHUIO CO CTYAEHTaMU O IPaBUIIBHOCTU IPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTmeuathb CTYJEHTOB, HauboJIee AKTUBHO YYaCTBYIOIIUX B PELICHUH 33/1a4 U AUCKYCCHSX.

B KoHIIe TpakTUYECKOro 3aHATUS 331aTh AyAUTOPUH HECKOJIbKO KOHTPOJIbHBIX BOIIPOCOB.

3. Yka3aHus 11 IPOBEICHUSI TA0OPATOPHBIX 3aHATHA.

Cobmronate TpeOOBaHHMS TEXHUKH O€30MACHOCTH W TPOBOJUTH HEOOXOIUMBIE Pa3bsICHEHUS O
IIPaBUIBHOCTH MOBEJICHUS B J1a00OpaTopuu.

Ilepen BbImoMHEHUEM J1a0OpaTOpHONl pPAaOOTHI IMPOBEPUTH CTENEHb TI'OTOBHOCTU CTY/IEHTOB,
HarlOMHUTh U OOCYIUTh OCHOBHBIE TEOPETUYECKHE IOJIOKEHHs, 3HAHUE KOTOPBIX HEOOXOIUMO JUis
OCMBICJICHHOTO BBITIOJTHEHUS padoT.

B npouecce BbmoiaHEeHUs: paboThI cleayeT HOCTOSIHHO OOLIAThCsl CO CTYJE€HTaMH, HE JIOIyCKas 110
BO3MOKHOCTHU UX HENPABWIBHBIX JIEHCTBUN.

TpeboBaThb, 4YTOOBI OCHOBHBIE PE3yJIbTaThl SKCIIEPUMEHTOB ObUIM 3a()MKCUPOBAHbI CTYJICHTaMHU B
IIMCbMEHHOM BHJIE.

ITpu npueme 3auera mo pabore TpeOOBaTh OTUET O MPOJEIAHHOW paboTe, Ie JOJIKHBI ObITh
OTpa)XKEHbI OCHOBHbBIE PE3YJIbTATHI U BHIBOBI.

4.Yka3aHus 110 KOHTPOJIIO CaMOCTOSITEIbHON pabOThl CTYIEHTOB

[Io ycMoTpeHuio mpenojaBaTens 3aJaHUE€ HAa CaMOCTOATEIbHYIO pabdoTy MOXKeT ObITh
VH/IMBUYaJIbHBIM WA (PPOHTAIILHBIM.

[Tpy ucCnonab30BaHUM WMHAMBUAYAIbHBIX 3aJaHUIl TpeOoBaThb OT CTYAEHTA HMUCbMEHHBIA OTYET O
pojieTaHHoi paborTe.

[Ipu npumeHeHHH (GPOHTAIBHBIX 3aJlaHUN BECTH KOJIJIEKTUBHBIE OOCYXJEHUS CO CTyAEHTaMU
OCHOBHBIX TEOPETHUUECKUX MOTOKEHHUM.

C 1enplo KOHTPOJISE KaUeCTBA BBIIIOJHEHUSI CAMOCTOSTENIbHON padoThl TpeOOBAaTh MHANBUAYAIbHbBIE
OTYETHI (IOIYCTUMO BMECTO ITUCbMEHHOIO OTUETA IPUMEHATh NHIMBUyaIbHbIE KOHTPOJIBHBIE BOIIPOCHI).

[Tporpamma cocraBiena B coorBercTBuM ¢ Tpeboanusmu OC HUAY MUOU u yyeOHBIM MI1aHOM
OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl IO HampaBieHuto mnoarotoBku 27.03.04 Vmupasienue B
TEXHUYECKHUX CUCTEMAaxX

Pabouyto mporpammy coctaBun noreHT [loaropaos A.A

Penensent: nmpogeccop Yeprora H.M.

[Iporpamma ono6pena Ha 3acemannu Y MKH 27.03.04 Ynpapienne B TEXHUUECKHX CHCTEMaX.

[Ipencenarens yueOHO-MeToandeckoit komuccun Medenosa HO.A.



