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].Ie.m: OCBOCHUA NUCIHUILIMHBI:

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

- obecnieueHre HEOOXOAMMOIO YPOBHS 3HAaHMH I YCBOEHHS CMEXKHBIX OOIIETEOPETUYECKUX M
CIELMaJIbHBIX KYPCOB;

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

3azayn U3y4eHUs TUCLUIUIVHBIL

- CO3/1aHUE Y CTY/ICHTOB OCHOB JIOCTaTOYHO IIMPOKON TEOPETHUECKON MOATOTOBKH B 001aCTH (PH3HUKH,
MO3BOJISIOIIEH OPUEHTUPOBAThCSA B MOTOKE HAyYHOM, TEXHUUYECKON MH(pOpManuu 1 obecrneynBaromeil um
BO3MOKHOCTh HMCITOJIb30BaHUS HOBBIX (DM3MYECKHX MPUHIMIIOB B T€X OOJACTAX TEXHHUKH, B KOTOPHIX OHU
CIELIMAIU3UPYIOTCS,

- (opMHUpOBaHME Yy CTYACHTOB HAYYHOTO MBIIUICHUS, B YaCTHOCTH, NPaBWIBHOCTH MOHUMAHUS
IpaHull NPUMEHUMOCTH PA3JIUYHBIX (PU3MYECKMX IOHATHM, 3aKOHOB, TEOpPUH U YMEHHUIl OLEHUBATh
CTENEHU JIOCTOBEPHOCTU  pEe3yJbTaTOB, IIOJYYEHHBIX C IIOMOIIBIO OJKCIEPUMEHTAIBHBIX  WJIHU
MaTEMaTHYECKUX METOJOB UCCIIEI0OBaHUS;

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

- BBIpabOTKa y CTYJCHTOB NPHEMOB W HABBIKOB PEUICHHS KOHKPETHBIX 3a7ad M3 Pa3HbIX O0JacTei
(Gu3uKHU, TOMOTaIUX B AaJbHEUIIEM CTYJCHTAaM pellaTh NPaKTUUECKUe 3a/1a4H.

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

Mecto nucunmiiuabl B ctpykrype OOII BO

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

TeOpeTI/I‘{eCKI/Ie 3HAHUS, IOJYYCHHBIC II0 OCBOCHUIO IUCHHUIUIMHBI, SABJISAIOTCA 0a30BBIMU JJIA
HU3YyUCHUSA OCHOBHBLIX AWCIMILIWH, (bOPMI/Ip}IIOHII/IX KOMIICTCHTHOCTHYIO MOZCJIb BbIITYCKHHWKA H HpO(l)I/IJH)
OATOTOBKH.

Komnerenuuu oOyyawmerocsi, ¢opMmupyembie B pe3yJabTare OCBOCHHS

JUCIHUMIIINHBI
B HpOI_ICCCC OCBOCHUA HaHHOﬁ AVUCHUITIIINHBI y CTy,I[eHTa q)OpMI/IPYIOTCH CJ'IC,ZLYIOH_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 YMmeTh: npuMeHsAThs METOJUKHU ITOUCKa, cOopa U
MOAXOJ AJIs PELLIEHUs 00paboTKK MHPOPMALIMHU; OCYIIECTBIATh KPUTHUECKHI
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 CUCTEMHOTI'0 MOJX0Aa JUIsl peIIeHUs
IIOCTABJICHHBIX 3a7a4
VYKE-1 Cnocoben ucnonb3oBath | 3-YKE-1 3HaTh: 0OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX
3HAHUS JUCLUIUINH, METOBl MAaTEMATUYECKOTO 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€ 33/1a4 MaTEMAaTUYECKOW CTATUCTUKH; PEIIaTh
TUMOBBIE PACUETHBIC 3a]]a41

B-YKE-1 Bnagers: MeTOJaMH MaTEMaTHYECKOT'O aHaJIM3a U
MOJICTTMPOBAHMS; METOJIaMH PEILICHUS 3a/1a4 aHAJIN3a U
pacdera XapaKTepUCTUK (PU3UIECKUX CUCTEM, OCHOBHBIMHU
npueMaMu 00pabOTKH IKCIIEPUMEHTAIIbHBIX IaHHBIX,
METOAaMHU PabOThI C MPUKIATHBIMU POTPAMMHBIMU
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
KOMIIETCHIU I

3-YKI-3 3HaTh: OCHOBHBIE TPUEMBI IPPEKTUBHOTO
yIIpaBJIeHUs] COOCTBEHHBIM BPEMEHEM, OCHOBHBIE
METOAMKH CAMOKOHTPOJISl, CAMOPAa3BUTHS U
camMo00pa3oBaHMsl Ha IPOTSYKEHUU BCEH KU3HU C
MCTIOJIh30BaHUEM IU(POBBIX CPEICTB

Y-VYKU-3 YmeTh: 2pPeKTUBHO MIaHUPOBATH U
KOHTPOJIMPOBATH COOCTBEHHOE BPEMsI, UCTIOIb30BATh
METO/Ibl CAMOPETYJIALUHU, CAMOPA3BUTHS U CAMOOOYUEHHUS B
TEUEHHUE BCEH JKMU3HU C HCIOIB30BaHUEM M (PPOBBIX
CpeAcTB

B-VKII-3 Bnangers: MeTogamMu ynpaBiieHUs COOCTBEHHBIM
BpEMEHEM, TEXHOJIOTUSAMH NPUOOPETEHHU S, UCII0JIb30BaHMS
1 OOHOBJICHHUS COITUOKYIBTYPHBIX U IPO(PECCHOHATBHBIX
3HaHU, yMEHUH, U HaBBIKOB; METOJIMKAMHU CAMOPA3BUTHUS
¥ caM000pa3oBaHus B TCUCHUE BCCH JKU3HHU C
UCIOJIb30BaHUEM LIU(POBBIX CPE/ICTB

obmienpodeccuoHanbHbIE

Kon HaumenoBanue
NHaukaTophl TOCTHKEHUS KOMITETEHIIUN

KOMITETCHIINH KOMITETCHIINH

OIIK-1 Crniocoben 3-OIIK-1 3HaTh: IPUHLIKIIBI 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

JIeITEILHOCTH Ha OCHOBE
3HAHUU, TPOPUITHHBIX
pasnenon
MaTeMaTUIECKUX U
€CTECTBEHHOHAYYHBIX
JUCHUTUIUH (MOJTyJIei)

MIPEJICTABIICHHS U TIPEOOpa3OBaHMSI IS LIEJIeH YIIPpaBICHHS
V-OIIK-2 YMeTh: 1eMOHCTPUPOBATH HABBIKU
WCTIOJIh30BAHUS 3HAHUN (PU3UKU U MaTEMATUKH IS
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, P€AJTU3YCMbIC B PAMKaX 0CBOCHUA THUCHUILIMHDbI

BosJieuenue B

Co3nanne Hcnonb3oBanne BOCIUTATEIBHOIO
HanpasJjienue . N Pa3HOIIAHOBYIO
ycJ10BMii, NOTEeHIHAJIa YuyeOHOit
/menn BHEY4eOHYI0
o0ecreynBaOIIMX AUCUUITHHBI
AeSiTeJIbHOCTh
[Tpodeccuona | - hopmupoBanue Hcnonb3oBanue  BocnurarenbHoro | 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  aHalimM3a  CJIIOXKHOTO
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 TTOHATHS 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 KunemaTtnka 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

* - COKpalnieHHOe HauMEHOBaHHUE (DOPMBI KOHTPOJIS
** - cymMMa MakCUMAaJbHBIX 0aiioB 10JKHA ObITh paBHa 100 3a ceMecTp, BKIIIOUas 3a4eT U (WIHM) IK3aMeH
CoxpanieHHOe HaUMEHOBaHKEe ()OPM TEKYIIEro KOHTPOJISI M aTTECTAllUU Pa3JIeNIOB:

O0o3Hauenue ITos1HOE HAMMeEHOBaHUE
T TectupoBanue
2 DK3amMeH

Coaep:xaHue JJEKIIMOHHOI0 Kypca

Yu4eOHo-
TeMbl J1eKuMH. Bcero
MeToauYecKoe
Bonpocskl, oTpadaTpiBaemMble Ha JIEKIHH 4yacos
ol0ecreyeHue
1 2 3
OCHOBHbBIE OHATHS U OTIPEJICNIEHUS] (PU3UKH. 1 OU [1-7]
[Ipeamer ¢usuku u e€ ompeneneHue. CBsi3b C JIPYTMMU HayKaMH. JIN [8-17]
[Ipocreiimine Mopaenu MexaHuueckol cuctembl. Cucrema orcuera U NP [36-39]
cuctema koopauHar. KuHeMaTumdeckue BEIMYUHBL: PajlyCc-BEKTOD,
NepeMELICHNE, CKOPOCTh, YCKOPEHHUE, MYTh.
Mexannka HproTOHA. 1
NuepumnanbHas cucrema orcuera u nepBbld 3akoH HbroroHa. [lonsTue
CHUJIbI, TPABWJIO CIOKEHUS cuil. Bropoit 3akon HeroToHna. TpeTuii 3akoH
HbroToHa ¥ 3aKk0H cOXpaHEHHs] UMIyibca. ['paHUIBl MPUMEHEHUs
3akoHOB HproToHa. [Ipumepsl penienns 3aad.
3aKOHbBI COXpaHEHHUsI. 2 OU [1-7]
O6mas hopmMyIUpOBKAa 3aKOHA COXpPAHEHHUs HMMITYJIhCa B MEXaHHUKE. JIN [8-17]
Mexanuueckass pabora. Kunermueckas »sHeprus. IloreHnuanbHas HP [36-39]
SHEPIHsl. 3aKOH COXPAaHEHHsI MEXAaHUYECKOW SHEPTHH.
KunemaTtuka 1 1uHaMHKa TBEPAOTO TeJa. 4
AOcomoTHO TBepmoe Teno. [loctymatenpbHOoe W BpamiaTeabHOE
JIBWKEHUSI TBEPAOTro Tena. MOMEHT cuibl. YCIOBUE pPaBHOBECHUS
TBEpAOro Tejna. MOMEHT WHEpLUMU TBEPJOro Tella M MPUMEPHI €ro




pacueta. OCHOBHOE ypaBHEHUE AMHAMHUKH BpaLIATEIbHOTO JIBHXKCHUS
TBEPAOIO Teja, UMEIOEro (PMKCUPOBAHHYIO OCh BpalieHus. MOMeHT
MMITyJIbCA U 3aKOH COXPaHEHHs MOMEHTa mmmyJibca. LleHTp unepuuun
TBepaoro tena. CpaBHEHHME IBUKEHUS TBEPAOro Tejla C JBUKEHHUEM
MaTepUAIBHON TOUKHU

OCHOBBI PEIATUBUCTCKON MEXAHUKHU.

[IpuHnun orHOocuTensHOCTM B MexaHuke. [loctynmatel  Teopuu
OTHOCUTENIBHOCTH. CJIEICTBUS TEOPUU OTHOCUTEIBLHOCTH. B3auMocCBs3b
MacChl U SJHEPTUU.

MonekynapHas pusuka.

OrnpezesieHne CTaTUCTUYECKOTO U TEPMOJUHAMUYECKOIO METOJIOB
M3Y4YEHUsT MAaKpOCKOIMYECKUX TeJl; UX JOCTOMHCTBA M HEIOCTaTKH.
OCHOBHbBIE  TIOJIOKEHHUSI ~ MOJICKYJISIPHO-KMHETHYECKOM  TEOpHH.
Onpenenenne uaeanbHOro rasa. ['paHuIbl IPUMEHUMOCTH MOJAEIU
uJeanpbHOro rasza. Temmeparypa W JaBJIE€HHE C  TOYKM  3PEHHUS
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. Ilpumep miss 0IHOATOMHOrO
UJCANIBHOTO Ta3a. Y paBHEHUE COCTOSIHUS UI€aJIbHOrO ra3a (ypaBHEHUE
Knanelipona-Meneneena) .

OCHOBBI TEPMOJAMHAMUKH.

OCHOBHbIE MOHATHS TEPMOJMHAMMKHU; TeIUIONEperadya W €€ BUJBL
IlepBblli 3aKOH TepMOAMHAMMKH. M30TepMHUYECKHH, HW30XOpHBIH,
u300apHBI  mpolecchl; MX u300paxeHue Ha  P-V-gmarpamme.
AnmnabaThdeckuii  mporecc W ero ypaBHEHUE. BTopoil  3aKkoH
TEPMOJMHAMHUKHU. ODHTpONMS U €€ CTaTUCTHUYeCKUil cmbica. L[{ukn
Kapuo uaeansnoit TteruioBoit mammusl u ero K. I1. [I.; rpaduyeckoe
n300paxeHue paboThl 32 OJUH IUKJ UJICATbHON TETJIOBOW MAIIMHBI.

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

OCHOBBI DJIEKTPOCTATHUKH.

DJIEKTPUYECKUN 3apsii U €ro CBOMCTBA. DJIEKTPUUYECKOE MOJIE U €ro
xapakrtepuctuku. Teopema I'aycca Uil 2I€KTpUYECKOrO  ITOJIA.
[IpoBOIHUK B 3JE€KTPUUYECKOM I10JI€. DHEPTUsl JIEKTPUUECKOTO MO,
3alaceHHOTO B KOHJeHcaTtope. JIUmoibp B AJIEKTPUUYECKOM  IOJIE.
[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 WHIYKIIUH, WHIYKTUBHOCTb,
camouHaykuua. Tok  cMemeHus. YpaBHeHus  MakcBemia B
WHTErpalibHON (hopMe, MIIOCKask JIEKTPOMArHUTHAS 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. Marematnueckuit u pusnueckuit 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 BonH 1 ux xapakrepucTuky. [lonepednsie 1 NpOAOIbHBIE BOJIHEL.
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.

KorepentHocts. CriokeHue kojebaHMi Js JBYX KOTEPEHTHBIX
UCTOYHUKOB. UHTepdepeHnmss Ha TOHKHMX TUIeHKax. [lpwHImMMN
['toiirenca-®penenss.  3onbl  Dpenens.  [Ipumepsr  audpakuum.
Judpakumonnas pemerka. ECTecTBeHHBIN U MOMSPU30BaHHBIIN CBET.
DJsieMeHThl DYpbe-ONTUKH.

[IpencraBinenue  rapMOHMYECKHUX  KOJieOaHUHM B KOMIUIEKCHOM
m10ckocTh. P @ypbe u unterpan Oypre.

KBanToBas ontuka u reopus bopa.

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

OU [1-7]
I [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 BenuuyuH. KBaHTOBaHME »HHEPrUM U DHEPrETUUCCKUUN
crektp. [Ipocrenimme 3aja4u KBAHTOBOM MEXaHUKH.

Du3nKa aTOMOB M MOJICKYII.

Atom Bomopona B Teopuu Ilpenunrepa. Ilepuonuueckas cucrema
aneMeHTOB MeHneneeBa. MoONEKysbl, THUIIBI CBSI3€M B MOJIEKYyJax,
MOJIEKYJIIPHBIE CIIEKTPHI. JIazepbl. D1eMeHThl 30HHOU TEOPUH 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 CUIBI U SASPHBIC PEAKIIUH.

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

DneMeHTapHbIE YACTUIIEL.

Knaccudukanus snemeHTapHbIX YacTHIl. OCHOBBI COBPEMEHHOIO
€CTECTBO3HAHHS.

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTudeckoro 3ansitusi. Bornpocel, oTpadéaTsiBaemMble 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. [IpumMepsl pemenus 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. YcCioBHE pPaBHOBECHs TBEpAOro Tena. 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
COXpPAaHEHHS MOMEHTa WMIIyJbca. lleHTp HHepIuM TBEPAOIrO Tela.
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-Menpeneesa).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
Kapuo uneansHoit TteruioBoit mammubsl u ero K. I1. JI.; rpaduueckoe
n300pakeHre pabOThI 32 OJIMH UK HJICATHHON TEIJIOBOW MAIIHHEI.

OCHOBBI DJIEKTPOCTATUKH.

10. DnexTpuueckuil 3aps] U €ro CBOMCTBa. DIEKTPUUYECKOE IOJIE U €ro
xapaktepuctuku. Teopema ['aycca i 37I€KTPUYECKOTO OIS
[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. YpaBHeHHs MakcBemuia B HMHTErpajlibHOM  (opme,
IJIOCKas  JJIGKTPOMAarHuTHas BOJIHA. YpaBHeHus MakcBemia B
muddepeHnanbHoi popme. MaTepualibHble ypaBHEHHUS.
KBasucranmoHapHbIE TOKH.
14. Omnpenenenne KBa3UCTAallMOHAPHOTO TOKa. ITpumepsl
KBa3UCTAI[MOHAPHBIX TOKOB, rpaduueckas MHTEpIIpeTalns
XapaKTepUCTHK JIAaHHBIX TOKOB IIPU TIOMOIIM METOJAa 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. KoneOGaTenbHbli
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 ypaBHEHHE IUIOCKOW YOPYrol M IUIOCKOH

P [36-39]




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

WnTtepdepennus u nudpakiys BOJIH. 2
7. Korepentnocts. CroxeHue KoneOaHWH Ui JOBYX KOTE€PEHTHBIX
MCTOYHUKOB. IHTepdepeHIus Ha TOHKUX TuieHKax. [Ipunanun [roiirenca-
@penens. 8. 3onubl @penenst. [Ipumeps! audpakiun. Jdudpakiumuontas
penieTka. EcTeCTBEHHBIN U MOJISPU30BAHHBIN CBET.
DneMeHThl Dypbe-OnTHKH.
9. [IlpencraBneHue TapMOHHMYECKHX KOJICOAHUH B  KOMIUICKCHOM
110CKOCTH. Psiy @ypwe u unrterpan 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
cyneprno3unuu. BpemenHoe u craunonapuoe 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 lllpenunrepa. Ilepronuueckas cucrema
sineMeHTOB MeHnzeneeBa. MoJEKylbl, THUIBI CBS3€d B MOJIEKYyJax, O¥ [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 sHeprusi CBsi3H saep.
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.
Ilepeuensb 1adopaTOPHBIX 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]
Jlabopamopnass paboma «OnpeneneHrne CKOPOCTH MY MPH TTOMOIIH MYV [18-35]
0AJUTUCTHYECKOTO MasITHUKAY. HP [36-39]
Mexanuka HproTOHA. 3aKOHBI COXPaHEHUSL.
O6mass GopmMynupoBKa 3aKOHA COXPAHEHHUS HMITYIbCa B MEXaHHKE.
Mexanuueckass pabota. Kunernueckas oHeprus. [loTeHunanpHas
SHEeprusi. 3aKOH COXPaHEHMs] MEXaHUYECKOW SHEpPIHH.
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]
BpAIaTEIbHOTO ABMKCHUS TBEPAOTO Tella, UMEIOIIET0 (PUKCUPOBAHHYIO 1P [36-39]

OCh BpalICHUA. MowmenT HMITyJIbCa MW 3aKOH COXpPaHCHHA MOMCHTA




MMITYJIbCA.

Jlabopamopnas paboma «PU3NUECKUI MATTHUKY.

Kunematuka u 1uHaMuka TBEpAOro Teina. MOMEHT MHEpLHMH TBEPAOTro
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  MOJIEKYJISPHO-KUHETUYECKONW TEOpPHUH.
VYpaBHEeHHE COCTOSHHUA HIeanbHOro rasza ( ypaBHenue Kiameiipona-
Meneneena ).

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

OcHoBbl __TepMoauHamMuku.  [lepBblii  3aKOH  TEPMOJMHAMHKH.
N3oTepmuueckuii, H30XOPHBIA, N300apHBII MPOLIECCH; X U300pakeHne
Ha P-V-muarpamme. Anmabatudeckuili mporecc u ero ypaBHeHue. Llukmn
Kapno uneanpHoit TterioBod mamuubel u ero K. I1. [I.; .rpaduueckoe
n300paxeHune paboThl 32 OJIMH ITUKJ UJICATbHON TETJIOBOW MAIIMHbI

Jlabopamopnas paboma «Onpenenenue EMKOCTU KOHJEHCATOPOB IPH
oMot mocta CoTTuy.

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

Jlabopamopnas paboma «OrmnpeneneHue  TOPU3OHTATBHOM
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 MPSMOJIMHEWHOTO MPOBOIHUKA.

Jlabopamopnas paboma «THIYKTUBHOCTH KaTYIIKK.

YpaBHeHnuss Makcsenna. SBieHUE DAIEKTPOMATHUTHOM WHIYKLIMH,
WHIYKTUBHOCTh,  CAaMOMHIYKIMA. TOK  cMemieHus.  YpaBHEHHS
MakcBemnia B MHTErpajibHOU opMe, TIOCKas dNIEKTPOMarHUTHAsT BOJIHA.
MarepuanbHble ypaBHEHHS.

Jlabopamopnas paboma «VccnenoBaHue 3aTyxarollUX KoJjeOaHUH B
K0J1e0aTeIbHOM KOHTYpE IPU MOMOIIU ocuiuiorpagay.
KBasucranronapueie Toku. OmnpeneneHue KBa3UCTAIMOHAPHOIO TOKaA.
[IpuMepsl KBa3UCTAIMOHAPHBIX TOKOB, rpaduyecKas HHTEpIpeTaIus
XapakTepUCTUK JAHHBIX TOKOB TMPH TOMOIIM METOJa BEKTOPHBIX
JUarpaMM.

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 CEKTPaIbHBIX XapaKTEPUCTUK
ONITUYECKOTO U3ITyYCHUS».

CnekrpanbHoe pasnoxkenue. [Ipumepsr 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]




[Tonreepxnenue 3akoHa Mairocay.

IV [8-17]

Kunemartnka BOTHOBBIX ITpoiieccoB. [lonepeunsie U mpoaoibHbIE BOJTHBI. MYV [18-35]
BonHOBOE ypaBHEHME IUIOCKOW YIPYrol M 3JIEKTPOMArHUTHOM BOJIHBI, 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 siep.

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 COBPEMEHHOT'O €CTECTBO3HAHUS.

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. KnHeMaTndeckue BEIUMYMHBL paguyc-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 u JMHaMHMKa TBEPAOrO Tejaa. MOMEHT WHEPIMH TBEPAOTO 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. CJICI[CTBI/IH TCOpHUU OTHOCHUTCIBHOCTHU. BzauMmocss13b
MAcCCBI 1 DHCPI'Uuu.

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

10

OcHoBBI TepMonuHamMuk#. M3ompoueccs; ux u3zoOpaxkenue 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, mIOCcKas IEKTPOMAarHUTHAs BOJHA. YpaBHEHHMs MakcBeiuia B
muddepennnansHoi popme. MaTtepuanbHble ypaBHEHUS.
KBasucranmonapueie Toku. OrmpenerneHue KBa3HCTAIIMOHAPHOTO TOKA.
[TpuMepbl KBa3UCTAIMOHAPHBIX TOKOB, TpaduuecKass HHTEPIPETAIUs
XapaKTepUCTHK MJAaHHBIX TOKOB TP IOMOIIM 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

Kunemaruka BOJHOBBIX mpotieccoB. [lonepeunbie 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. IHTEpdepeHInsa 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 usnydeHHe 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  DHEPreTUUECKUN  CIIEKTP.
[Ipocreiimne 3amayM  KBAHTOBOM MEXaHUKHM. PemieHwe ypaBHEHMs
penunrepa mas YacTUIBl B OJHOMEPHOH OECKOHEUHO TIyOOKOM
HOTEHIINAILHON sIME. [Tpoxoxnenue MHUKPOYACTHULIBI yepes
MOTEHIHATIbHBIN Oapbep, TYHHENIbHBIA Y3 PEKT U ero 0OsiCHEHHeE.

10

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

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

10

AtomHoe saapo. CocTaB aTOMHOTO 4/Ipa U €ro XapakTepucTUKu. Macca u
SHEPTHUsl CBSI3H SIZIEP.

10

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




SnepHble CUIIBIL U AIEpHBIC peakuuu. SInepHslie cuilbl. PaqnoakTUBHOCTD. 10
3aKOH paJIMOAKTUBHOIO pacnana. SaepHble peakiuu
OneMeHTapHble yacTuibl. Knaccudukanus 31eMeHTapHbIX YaCTHIL.

O0pa3oBaTe/bHbIE TEXHOJIOTHH

[Tpu peanuzanuu ydeOHOro Marepuaga Kypca HCIOJB3YKOTCS pas3iuuHble 00pa3oBaTelIbHbIE
TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3/IaHUIO aTMOC(ephl CBOOOAHON M TBOPUECKOW TUCKYCCHH KaK MEXITY
IIperoiaBaTesieM U CTyJIeHTaMH, TaKk U B CTyleH4ecKol rpymnmne. Llenbro nmpu 3ToM siBiisieTcsl BEIpaboTKa y
CTYJCHTOB HAaBBIKOB U KOMIIETEHIIMM, IO3BOJISIIOIIMX CAMOCTOSITEIbHO BECTH MCCIIEI0BATENbCKYIO U
Hay4YHO-IIEJarOrH4ecKyto padory.

Peanu3zanus KOMIOETEHTHOCTHOTO MOJAXOJa IIPELyCMaTpUBAET IIMPOKOE UCIOJIb30BAaHUE B YUEOHOM
Ipolecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM IIPOBEAECHUS 3aHATHMI:

1) pa30op KOHKPETHBIX CHUTYyallMil MpHU PEHICHUH 3aJad 10 KOHTPOJIHBIM 33JaHUSIM;

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

3) BHeayIuUTOpHYH0 pabOTy B paMKax TEeKyUIMX BHEAYJUTOPHBIX KOHCYJIbTALUH C LEJIbIO
dbopMHUpOBaHUS U Pa3BUTHA MPOPECCHOHATBHBIX HABBIKOB 00YJAIOITIXCSI.

B pamkax y4eGHBIX KypCOB MOT'YT OBITh IIPEAYCMOTPEHBI BCTPEUHU C MPEACTABUTEIIMH POCCUMCKUX U
3apyOeXHBIX KOMIIAaHUM, YHHUBEPCUTETOB, I'OCYIAapCTBEHHBIX U OOIIECTBEHHBIX OpraHU3alUN, MacTep-
KJIaCChl HKCIEPTOB M CIEIHAIUCTOB.

VYaenpHBI BeC 3aHATHHA, NPOBOAMMBIX B HMHTEPAKTUBHBIX (POpMax, COOTBETCTBYET pabouemy
yuebHoMy maHy: 20 dacoB — JiekiuoHHbIe 3aHaATUsA (o 10 wacoB B 1-mM u 2-Mm cemecTtpax), 24 yaca —
IpaKTU4ecKue U JadopatopHble 3aHsATHs (110 12 yacoB B 1-M 1 2-M ceMecTpax).

WNHdopmanvoHHbIE TEXHOJIOIMH, UCIOIb3yEMblEe IIPU OCYLIECTBICHUN 00pa30BaTEIbHOIO Mpolecca
no aucuumianHe «®@u3nka»: akTUBHas paboTa C COBPEMEHHBIMU MaKeTaMH IMPUKIAJHBIX MPOTPAMM IS
00pabOTKH Pe3yNIbTaTOB SKCIEPUMEHTAIBHBIX JaHHBIX.

®oH/ OLIEHOYHBIX CPEICTB

@OHJT OLICHOYHBIX CPEJACTB IO AMCLUUILIMHE OOECHEeYMBAET MPOBEPKY OCBOCHHS IUIAHUPYEMBbIX
pe3ynbTaToB 00y4deHHs (KOMIIETEHIIM M WX WHIUKATOPOB) IMOCPEICTBOM MEPOIPHUATHI TEKYIIEro,
py6€)KHOFO nu HpOMe)KYTO‘-IHOFO KOHTpOJ'ISI 10 AUCOUIIJIUHE.

CBs3b MKy POPMUPYEMBIMU KOMIIETEHIUAMU U OpMaMHU KOHTPOJISI UX OCBOEHUS TMpe/ICTaBIeHA
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,
JTUHAMHKa 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 HaumenoBanue
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
KBAaHTOBOM MeXaHMKH. DuU3nKa aTOMOB
Y MOJIEKYIJL.
4 | ATomMHOEe snpo. SlnepHble cuIBl U Tect — 4, nuCbMEHHO
SIZICPHBIE ng;lcunn.ﬂ pSHeMeHTapHHe YK-1, VKE-1, YKII-3, ’
OIIK-1, OIIK-2
YaCTHIIBL.
[IpoMexxyTouHas arrectauus
1 SK3AMCH VYK-1, YKE-1, YKII-3, Bomnpocs! k 3x3amMeny
OIIK-1, OIIK-2 (ycTHO)
OueHo4YHbIE CPeCTBA
No HaumenoBanue [IpencraBnenue
i OLIEHOYHOI'0 Kparkas xapakTeprcTiKa OLIEHOYHOTO CPeICTBa OLICHOYHOTO CPEJICTBA
Cpe/cTBa B (poHe
1 Bxonnou [T1uceMeHHBIN onpoc, HAIIPaBJICHHBIN Ha BbIsABICHUE | Bompockl BXOAHOTO
KOHTPOJIb MpoOeJIOB B 3HAHMSX CTYACHTOB M TOTOBHOCTU UX K | KOHTPOJIA
MOJIYYEHHUIO HOBBIX 3HAHUM.
2 Omnpoc IIncbMeHHBIM  ONMPOC €  KPaTKUM  M3JI05KeHHEM | Borpocsl
pEe3yIbTAaTOB OCBOEHUS pa3jiefia, HalpaBJICHHBIA Ha
OIICHKY 3HAaHWM CTYJEHTOB B XOJI€ TEKYIIEro
KOHTPOJIsI YOPMHUPOBAHUS KOMIIETEHIIUU
3 Tect TecT HampaBieH Ha OLIGHKY CTENeHU OCBOEHMs | DOHM TECTOBBIX
CTyJA€HTaMH 3HAHWUW, YMEHHMI W HABBIKOB B XOJI€ | 3aaHUU
TEKYIEro KOHTPOJIsi JOPMUPOBAHUS KOMIIETCHITUI
4 | Dx3ameH CpencTBo IpoOBEpKH, MPeTHA3ZHAUYCHHOE )1 OIeHKH | Bompock! k ak3aMeny
CTENEHU JOCTHKEHHUS 3aIUIAaHUPOBAHHBIX
pe3yapTaToB (OPMHUPOBAHKS KOMIIETEHIIUN TIO
3aBEPIICHUH U3YUYEHHUS TUCIUTLITNHBI

Bpewms, otBonumoe Ha Tect, coctaBiseT 90 MuHyT. M3 00111ero nepeyHst BONPOCOB B CIy4yaitHOM
nopsiike BeiOupaeTcst 45 sl COOTBETCTBYIOIIETO pasjiena U MPOBOAUTCS MpPOLeaypa OLEHUBAaHUS 3HaHUH,
YMEHUH, HaBBIKOB U (MJIM) OMBITA IEATENbHOCTH, XapaKTePU3YIOIUX Tarbl (OPMUPOBAHHS KOMIETEHIIUH.

DK3aMeH NPOBOJIUTCS B MUCbMEHHOM dopme. buner conepxut 2 Bonpoca. Ha moarorosky
orBoguTCs 60 MUHYT.

Jlis olleHKM 3HAHWM, yMEHUM, BiIaJleHul U (M) OMbITa JESATeIbHOCTH, XapaKTEePU3YIOIIUX dTaIbl
(dbopMHpOBaHUS KOMIIETEHIIMNA CTY/I€HTa UCIOIBb3YIOTCS CIIEAYIOUINE BUIbI OLIEHOYHBIX CPEJCTB:

1. BxoaHoil koHTposb. [TuchMeHHBIN OnpoC, HanpaBiIeHHbINH Ha BbISBICHHE NMPOOETIOB B 3HAHUAX
CTY/IGHTOB U TOTOBHOCTHM MX K IMOJYYEHHIO HOBBIX 3HaHUM. OT oOywaromierocst Tpedyercs: omnpeaeiacHue
MOHATHI, 000CHOBAaHKE BBIIBUHYTBIX MOJ0XKEHHH, CBOOOIHOE OonepupoBaHne GaKTUUECKUM MaTepUaIoM.

2. Ompoc. Llens MOArOTOBKM K ONPOCY COCTOUT B (POPMHUPOBAHUHM Yy OOYHAIOLIETOCS HABBIKOB
aHaIM3a TEOPETUYECKUX IpOo0JIeM Ha OCHOBE CaMOCTOSTEIbHOIO H3Yy4eHHUs Y4eOHOH U HaydyHOU



muteparypel. OT oOydatomierocss TpeOyeTcs: BIIQJIGHWE HM3YyYEHHBIM B XOJe Y4eOHOro mpoliecca
MaTepHalioM, OTHOCSIINUMCS K paccMaTpuBaeMoil pobiemMe; 3HaHUE Pa3HbIX TOYEK 3PEHUs, BHICKa3aHHbIX
B Hay4YHOH M yueOHOIl JmuTeparype MO COOTBETCTBYIOIIEH MpoOieMe, YMEHHE COIMOCTaBIATh UX MEXKIY
co00ii; HaTM4Ke COOCTBEHHOI0 MHEHHUS 110 00CYX/1aeMbIM BOIIPOCaM U YMEHHUE €ro apryMEHTHPOBATh.

3. Tecr. PaboTa ¢ TECTOBBIMU 33/IaHUSIMH OCYILIECTBIIAECTCS KaK BO BpeMs ayJAMTOPHBIX 3aHSATHH,
TaKk W B Ipolecce CaMOCTOSATEeNbHONW paboThl oOydaromierocs. TecToBble 3aaHus MO3BOJISIOT
MIPOKOHTPOJIMPOBATH CTENEHb YCBOEHHUS OCHOBHBIX TMOHSTHI/KATErOpuid, UCIONb3YEMBIX B H3ydaeMOH
JUCLIUILINHE.

4. Dx3aMeH. OJK3aMeH TI0 JUCIUIUIMHE TPEACTaBIseT COOOH WTOrOBOE UCHBITAHUE TIO
po¢eCCHOHATLHO-OPUEHTUPOBAHHBIM IPO0OJIeMaM, yCTaHABIMBAIOIIEE COOTBETCTBUE MOAIOTOBIEHHOCTH
CTY/ICHTOB TpeOOBaHMSIM 00pPa30BaTENBHOIO CTAHAAPTA. 3aueT/DK3aMeH MPOBOJUTCS C LENbI0 MPOBEPKU
YPOBHSI M KauecTBa c(hOPMUPOBAHHOCTH KOMIIETEHLMI B paMKax COOTBETCTBYIOLIETO 3Tara U MO3BOJSIET
BBISIBUTh U OLIGHUTh TEOPETUYECKYI0 U IPAKTUYECKYIO TMOATOTOBKY CTyAEHTa JJIsi pEelIeHUs
po¢eCCHOHATIBHBIX 3a/au.

IlepeyeHb BONPOCOB BXOJHOI0 KOHTPOJISI

1. Yro Ha3bIBaeTCs MaTepuanibHOM TOYKON U TPaeKTOpPHUEH ee ABUKEHMSI B HEKOTOPOUM cucTeme
orcuera?

2. JlaTh ompexereHHE IMOCTYNATEIbHOTO W BPAIIATEIBHOTO IBMKEHHH Tela.

3. UYem omiMyaercs  paBHOMEpPHOE  NPSMOJMHEHHOE  IOCTYNAaTEeJbHOE JABMXKEHHE OT
HEpaBHOMEPHOIo?

4.  CymecTByeT 1 NOCTyNAaTelbHOE KPUBOJIMHEHHOE ABIKEHUE?

5. 3ammcarp ¢GopMynbl UL CKOPOCTH M IYTH HIPSAMOJIMHEHHOTO PaBHOIEPEMEHHOTO
JIBYKEHUSL.

6. Cdopmynuposars Tpu 3akoHa HproToHA.

7. Mexanuueckas pabota A T1pH NPAMOJIMHEHHOM IEpeMEIeHUH Tena IMoJ JeicTBUeM
MOCTOSTHHOM cuJbl F onpenensieTcs: hopmyIioi.

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

9. Yro Takoe Bec Tena’?

10. Kax ¢popmynupyertcs 3axoH [lackans ams )KuaAKOCTH U raza’?

11. CdopmynnpoBaTh 3ak0H Apxumesa.

12. Yemy paBHO rHIpOCTaTHYECKOE JaBJIECHUE KUAKOCTH Ha ri1youHe h?

13. CdopmynupoBaTh OCHOBHBIE 3aKOHBI HCATHHOTO ra3a.

14. Kak cBsi3aHO NOHSATHE MOJIS BEIIECTBA C YUCIOM ABOrajapo?

15. Yemy paBHa paboTa raza npu U30XOpHOM Iporecce?

16. Yro Takoe K.I.J. TEIIOBON MalIHbI?

17. Jlate ompeneneHue aOCOMIOTHOM M OTHOCHTEIBHOW BIAXKHOCTH BO3/yXa.

18. C xaxoii cu0if B3aMMOIEHCTBYIOT J1Ba TOUEUHBIX 3apsiaa’?

19. Yemy paBHa €MKOCTb IUIOCKOTO KOHEHCATOpa?

20. Yemy paBHa pe3ylbTUPYIOIIAss €MKOCTb IpH MapajuleJIbHOM M IOCIEeI0BaTeIbHOM
COEIMHEHHH JIBYX KOHEHCATOPOB?

21. Yto Takoe NocTossHHBIN TOK? YemMy paBHa cuja MOCTOSIHHOTO TOKa?

22. CdopmynmpoBath U 3anmcaTh 3aKkoH OMa It OTHOPOTHOTO y9acTKa IeTH MOCTOSTHHOTO TOKa?

23. 3akon Oma /11 3aMKHYTOH 1IeTIH.

24. CdhopmynmpoBath u 3anmcath 3akoH Jlxoyis-JIeHna.

25. Pabota u MOIITHOCTB ANEKTPUIECKOTO TOKA.

Bonpocel TeKkyuero KOHTpoJs
Tect- 1 Mexanuka, MoJieKyJIsipHas (pU3HMKa M OCHOBBI TEPMOAMHAMUKH
Mexanuka
1. 3apnanue
OTMeTbTE NPAaBUIIBLHBIN OTBET:
Pa3nen MexaHMKHW, W3y4arOllMi [BHJKEHHE TeJI, HE paccMarpuBas IPUYMHBL, KOTOPBIE 3TO



JBUKCHHE 00YCIIaBITUBAIOT HA3BIBACTCH. ..

a) TMHAMHKa

0) craTtuka

B) KHHEMaTHKa

') pEISTUBUCTCKAs MEXaHUKA

2. 3apanue

OTMeThTE NPAaBUJILHBIN OTBET:

Pa3nen MexaHuKM, U3y4arolUi 3aKOHBI PABHOBECHS TEJ, HA3bIBACTCH. . .

a) IMHaMHKa

0) cratuka

B) KUHEMaTHKa

T') pEJIATUBHUCTCKAsI MEXaHUKa

3. 3ananne

OTMeThTe NPAaBUJILHBINA OTBET:

Paznen mexanuku, m3ydarouuid JBUXKEHHUE TEN U NMPUUYUHBI, KOTOPBIC BBI3BIBAIOT 3TO JBUXKEHUE
Ha3bIBaeTCH. . .

a) cTaThka

0) KHHEeMaTHKa

B) PEIIATUBUCTCKASI MEXaHHUKA

I') IMHAMHKA

4. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:

JIunus, KOTOPYIO ONMUCHIBAET MaTepHUalIbHAsI TOUKA ITPU CBOEM JIBUKCHUH, HA3bIBACTCA. ..

a) IepeMeICHHE

0) TpaekTopHs

B) MyTh

I') paanyc BEKTOp

5. 3aganmne

OTMeTbTe NPAaBUJILHBINA OTBET:

KoopauHnatsl MmatepuanbHON TOYKH B J1F0001 MOMEHT BPEMEHHU MOKHO OMPEEINUTh, €CITH 3a/1aHbl:

a) HavaJbHast CKOPOCTh U HAYaJIbHOE YCKOPEHHE

0) HayaNbHOE YCKOPEHUE U HadalbHbIe KOOPAHMHATHI

B) HAYaJIbHAsI CKOPOCTh U HaYaJIbHbIE KOOPAMHATHI

6. 3ananue

OTMeTbTe NPAaBUJILHBINA OTBET:

®uU3NYECKUM BEKTOPOM SIBIISIETCS:

a) epeMeIeHne

0) ckopoCTh

B) YCKOpEHHE

T') KOJIMYECTBO JIBUYKEHUS

7. 3ananue

OTMeThTE NIPAaBUJIBHBIN OTBET:

Yto sBIIAETCS KOJIMYECTBEHHONW MEPO M3MEHEHHSI ITOJI0KEHHNS TeNa:

a) MIPOWIEHHBIN ITyTh

0) BEKTOp mepeMenieHus

B) TPAE€KTOPHUS

') CKOPOCTh

8. 3aganue

OTrMeThTE IPAaBUJIBHBIN OTBET:

Yucno creneHeit cBOOOIbI MaTEPUATEHON TOUYKH PABHO:

a)2

0)1

B) 3



r)4

9. 3apanue

OTMeThTE NPAaBUJIBHBIN OTBET:

Yucno creneHeit cBOOOIbI TOHKOTO OJJHOPOIHOTO CTEPKHS PABHO:

a) 2

0) 3

B) 4

r)5

10. 3apanue

OTMeThTe NPAaBUJILHBINA OTBET:

IIpoiineHHbIN MaTepUaIbHOW TOYKOM IYTh €CTh:

a) JUTMHA TPACKTOPUH TOUKHU

0) UTMHA BEKTOpa NEPEMEILICHUs TOUKU

B) BEKTOP, COSAUHSIONINI HaYalIbHYIO0 M KOHEYHYIO TOUKH ITYTH

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

11. 3aganue

OTMeTbTe NPAaBUJILHBINA OTBET:

[lepemenieHne MmaTepuabHONW TOUKHU €CTh:

a) MPOWUJIEHHBIM TOUKON MYTh B IPOCTPAHCTBE

0) BEKTOD, HAMIPABJICHHBIN U3 HAYAILHON TOYKU B KOHEUHYIO

B) JUIMHA TPAEKTOPUHU TOUKU

T') TUHUS, ONUCBhIBaeMasi TOUYKOH B IIPOCTPAHCTBE MpH €€ mepeMeIieHun

12. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:

I1yTh, NpOMAEHHBIN TEIOM, €CTh:

a) BeNIMYMHA, pPaBHasi MOJYJII0 BEKTOPA MepeMelleHuUs

0) ITMHA TPACKTOPUHU TeJa

B) BEKTOP, COSAMHSIONINI HaYalIbHYIO M KOHEYHYIO TOYKU TPACKTOPUU

I) BEJIMYMHA, paBHAs MOJYJIO BEKTOpPAa, COCAMHSIONIAs HA4YaJo KOOPAUMHAT U KOHEYHYIO TOUKY
TPaeKTOPUHU

13. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:

[TepemenieHre MaTepraabHON TOUKHU €CTh:

a) BEKTOP, COSAMHSIONINI HaYallo KOOPIWHAT U KOHEYHYIO TOUKY MyTH

0) ITMHA TPACKTOPUU TOUYKHU

B) BEKTOp, COBIAIAIONINI C HAITPABIEHUEM CKOPOCTH JIBUKEHUS

') BEKTOP, COSANHSIOMNN HAYATbHYIO M KOHEYHYIO TOYKH ITYTH

1) BEKTOP, YUCJIICHHO PaBHBII MPOWIEHHOMY TOYKOH IMyTH

14. 3aganue

OTMeThTE NPaBUJIBHBIN OTBET:

MarepuanbHasi TO4Ka — 3TO:

a) TeJI0 MPEHEOPEKUTEIHHO MAJION MacChl

0) reomMeTpuuecKas TOUKa, yKa3bIBarolas MojI0XKeHUe Tea B IPOCTPAHCTBE

B) TEJIO OUYE€Hb MAJIbIX PA3MEPOB

T') TE€JI0, MAaCCOW KOTOPOTO MOYKHO TIPeHeOpedh B YCIOBUSX JAHHOM 3a7a4n

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, OMUChIBAEMAasi TOYKOW B TIPOCTPAHCTBE TIPH IBHIKCHUH

B) NOHATHUE, TOKIECTBEHHOE MPOUJIEHHOMY TOUKON MyTH

I') JUIMHA BEKTOPa MepeMEeIeHUs] TOUKU



1) BEKTOp, COEAMHSIOIINN HAaYaJIbHYI0 U KOHEUHYIO TOUKY IIyTH

16. 3aganue

OTMeTbTE NPAaBHIIbHBIN OTBET:

Kakas u3 cienyronmx (opmys, onpeaessioluxX nepeMenieHue (o MoayJsr0) Telna Ha IIOCKOCTH,
SBJISIETCS IIPABUIIBHOM:

a) |A F| = \/(X1 +x2)% + (y1 +y2)2
0) |A F| = (%1 +x3) — (y1 +y2)

B) |A ?l = \/(X1 —X2)% + (y1 —y2)?

r) |AF| =\/X1 "Xt Yy1°Y2

17. 3ananue

OTMeThTe NPAaBUJILHBINA OTBET:

Oduznyeckass BEIUYHMHA, XapaKTePU3YIOMIas OBICTPOTY H3MEHEHHUS CKOPOCTH [0 MOAYII0 U
HAIPAaBIICHUIO, SBJISETCS ...

a) YCKOpEeHUEM

0) CKOPOCTBIO

B) CPEIHUM YCKOPEHHUEM

I) CpeaHel CKOPOCThIO

MouexyasipHasi (PM3MKA U OCHOBBI TEPMOJAMHAMMKU
1. 3ananue
OTMeThTE NIPAaBUJIBHBIN OTBET:
Kunkocth 1 ra3 UMEIOT OJJMHAKOBBIC (DU3UYECKHE CBOMCTBA IPH:
a) TeMIlepaType KUIEeHUS
0) KpuTHYECKOW TeMIepaType
B) TeMIiepaType KOHJIEHCAI[uN
') TEeMIIEpaType UHBEPCUU
2. 3ananue
OTmeTbTe NPAaBUJILHBINA OTBET:
['padmkoM 3aBUCUMOCTH JaBJICHUS OT 00beMa MPH MOCTOSHHOI TeMIiepaType SBIseTcs:
a) mapaboia
0) npsiMast INHUS
B) rumnepOoiia
T') OIPEJEIICHHOTO Ha3BaHUSI HE UMEEeT
3. 3ananue
OTMeThTE NPaBUJIBHBIN OTBET:
VYrpaBneHnue COCTOSHHS HI€aTbHOTO Ta3a UMEET BUI:

PV

a) — = const
PT

0) + = const
VT

B) 5 = const
P

r) — = const
VT

4. 3aganmne

OTrMmeTbTE NIPAaBUJIBHBIN OTBET:

O6beM 0HOTO MOJIS BEIIECTBA IPH HOPMAIBHBIX YCIOBHUSIX PABEH:
a)Vp, = 22,4-1073 MY/K

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

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

r) V, = 22,4+ 103m3/ monb

5. 3ananue



OTMeTbTE NPaBUIbHBII OTBET:

Cpennsisi KUHETHYECKas »HEpPrus, MNPUXOAAIIAscs Ha OJHY CTENeHb CBOOOJBI MOJIEKYJIbI
U7CaIbHOTO ra3a:

a) % KT

6) ZkT

B) kT

r) 2T

6. 3apanue

OTMeTbTE NPAaBUIbHBII OTBET:

B ypaBHenuu Ban-nep-Baanbca momnpaBka <«a)» y4UTBHIBAeT:

a) CTOJIKHOBEHHE MOJIEKYJI MEXTy CO00

0) N3MEHEHNE IUIOTHOCTH T'a3a B 3aBUCUMOCTHU OT TEMIIEPATypPhI

B) B3aMHO€ MPUTSHKEHUE MOJICKYIT

I') pa3Mepbl MOJIEKYJI ra3a

7. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

Yemy paBHa Macca OJJHOTO KHJIOMOJIS YTIIEKHCIIOro raza?

a) 44 xr

0) 42 kr

B) 46 Kr

r) 43 Kr

8. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:
3axoH llapns B aGCOMOTHOM 1IKaje TeMIIepaTyp 3aliCchIBaeTCs TaK:

a) Pr = %
0) Pr = PyaT
B) Pr = %
r) Pr = O;—:

9. 3aganue

OTmeTbTe NPAaBUJILHBINA OTBET:

Temnepatypa, mpu KOTOpOHl cpemHsis apudMeTHUecKas CKOpPOCTh MOJEKYNT BOAOPOJa CTaHET
paBHOM BTOpOU KocMuueckoit ckopocTH (B K):

a)12-103

0) 10*

B) 7.5-103

1) 11,85-103

10. 3apanue

OTMeTbTe NIPAaBUJILHBINA OTBET:

CpenHsist KHHEeTUYeCKast SHEPTHsl MOCTYNATENbHOTO IBMXKEHHST MOJIEKYJIbl UJ1€aIbHOTO ra3a:

PV
a) ZF
0) 3 kT
3
r) nkT
11. 3aganue
OTMeTbTE NPAaBUIIbHBIN OTBET:
B ypaBuenun Ban-nep-Baanbsca nompaska «by> yauteiBaer:

a) YUCJIO CTOJIKHOBEHHI MOJIEKYT MEXIY COO0
0) M3MEHEHNE TUIOTHOCTH T'a3a B 3aBUCUMOCTH OT TEMIIepaTyphl



B) DHEPTUIO B3aUMOJICHCTBUS MOJICKYIT

T') pa3Mepbl MOJIEKYJI Ta3a

12. 3aganmue

OTMeThTe NPAaBUJILHBINA OTBET:

C nmomortrpio 6apomMeTpa U3MEpSIIOT:

a) Maccy

0) naBiieHue

B) 00BEM

') TeMIEpaTypy

13. 3aganue

OTMeTbTE NPAaBUIbHBIN OTBET:

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

a) Macchl

0) IIIOTHOCTH

B) BEJIMYMHBI, OOpaTHOH 00BEMY

T') U3 NPUBEACHHBIX BBIIIE BETMYUH HET MPAaBUILHOTO OTBETA

13. 3aganue

OTMeThTE IPAaBUJIBHBIN OTBET:

VY nenpHbI 00bEM L 3TO 00bEM €TUHULIBL:

a) Macchl

0) IIIOTHOCTH

B) BEJIMUMHBI, OOpaTHOH 00beMy

T') U3 IPUBEACHHBIX BBIIIE BETUYUH HET MPAaBUILHOTO OTBETA

14. 3aganue

OTMeThTE IPAaBUJIBHBIN OTBET:

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

a) 500 kI1a

6) 500 aTm.

B) 623 klla

r) 623 MM pT. CT.

15. 3ananmue

OTMeTbTE NPAaBUIbHBII OTBET:

Cpenssis KBaJpaTUIHasi CKOPOCTh:

a) (vks) = [= BN, v?
6) (vkB)= [NYN v?
B) (L KB) = %Zf'zlui

r(vke) = [N XN v;

16. 3aganue

OTMeTbTE NPABWIBHBII BAPHAHT:

B ypaBuenun Ban-nep-Baanbsca nonpaska «b» uMeet ¢pusudeckuii CMpICT:

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

0) 00beM, KOTOPBIH ObI 3aHSUT OAMH MOJIb r'a3a MPU HOPMAIBHBIX YCIOBUSIX

B) MpeieNbHbIN 00beM, KOTOPBII OBl 3aHST OIMH MOJIb T'a3a MPU JaBJICHUH, CTPEMSIILIEMCS K
0ECKOHEYHOCTH

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

17. 3ananmue

OTMeTbTE NPABWIBHBII BAPHAHT:



Yucno ABOrajapo BbIpaxaer:

a) YHCII0 MOJIEKYJ B €AMHUIE 00BbeMa

0) 4KCIIO MOJIEKYJ B OJTHOM MOJIEC BEIIECTBA

B) UKCJIO MOJIEKYJ B €IUHUIIE MacChl BEIEeCTBa

T') YUCJIO ATOMOB B OJJHOM MOJIE MHOTOATOMHOTO BEII[ECTBA

18. 3aganue

OTMeTbTE NPAaBUIbHBII OTBET:

KaxoB mopsiiok BenmnurHbl HazbiBaeMoi noctossHHONM 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 NPAaBUJILHBINA OTBET:
TemmepaTypa cMecH, €Clii B OJIJIOHE eMKOCTBIO 5 71 COJIEPIKUTCS CMECh T'elus M BOJOPOa Maccoi

10 r mpu naBnenun 500 klla, mpuyem MaccoBas 105 renus pasHa 0,6:

a) 86°C
6) 75°C
B) 75 K
r) 258 K
1) 86 K

TecT — 2 JIeKTPUYECTBO M1 MATHETH3M
1. 3aganue
OTMeTbTe NPAaBUJILHBINA OTBET:
Cuuoit JIopeHiia Ha3bIBaeTCHl. ..
a) cuiia, ACHCTBYIONIAs HAa TPOBOJIHUK C TOKOM B MATHUTHOM T10JIE
0) cua, AecTByIOIIAs Ha 3aps]l CO CTOPOHBI AIEKTPUUYECKOTO MOJIS
B) CuJIa, IEUCTBYIOIIAS HA 3aps]l CO CTOPOHBI MArHUTHOTO TIOJIS
T') cuJia TATOTEHUS 3apsI0B
2. 3apanmue
OTMeThTE NPaBUJIBHBIN OTBET:
3akon buo — CaBapa — Jlarutaca juis snementa dl mpoBojHMKa , MO KOTOPOMY TedeT TOK |, Ha

PacCTOsIHMM I 3aIIMCBIBACTCS B BUJC. ..

I10JI4...

= 1[dix?
a)dB = o [[dDT] :r]
41T r

— _ 1[dIx¥]
r3

3. 3apanne
OTrMmeTbTE NIPAaBUJIBHBIN OTBET:
Teopema ['aycca 11 MAarHUTHOTO TOJISL UMEET BULL...

a) BS=0

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

OTMeThbTe NPaBUJIbHBIN OTBET:
CBs13b MEX/1y DJIEKTPUUYECKUM CMELIEHUEM B CPEZie U HAIPSKEHHOCTHIO BHEITHETO 3JIEKTPHUUECKOTO



a)D =egoE”
6)D = ¢E
B) D= SOE
= _E
I‘) D= ;
5. 3apanue
OTMeTbTE NPAaBUIbHBIN OTBET:

3akon Oma 1S yyacTka LeMnH. ..
a)l = J
T E

6)1=

B)I= =

r)U=e¢R

6. 3ananue

OTMeThTe NIPAaBUJILHBINA OTBET:
®dopmyna ajis III0OTHOCTH TOKA...

(Nel--H NV

a)j= %
6)j=1IS

. dI
B) J=55
. d
nj=2
7. 3aganne

OTMeTbTe NIPAaBUJILHBINA OTBET:
®opmyna, BeIpakaromas BTopoii 3akoH Kupxroda:

a) X iRy = Xk Uy

0) Xk IkRx =0
B)IR=¢

r) Y Ry = Yk ek
8. 3aganmne

OTMeTbTE NPAaBHIIBbHBIN OTBET:

[Tposoasmas pamka miomaasio 200 cm? Bpamaercs ¢ yacToToit 16 'l B HOCTOSHHOM MarHUTHOM
nosie ¢ uaaykuuent 0,5 Tn. MakcumansHoe 3Hauenue J/1C, BO3HUKAIOLIEH B KOHTYPE, PaBHO...

a)l B

6) 0,16 B

B) 10 kB

r) 160B

9. 3ananmue

OTMeTbTE NPAaBHIIBHBIN OTBET:

[ToTok BekTOpa CMEUIEHHS 3JEKTPOCTATHUECKOT0 MOJIS B AUAIEKTPUKE YePE3 3aMKHYTYIO
MIOBEPXHOCTbH PABEH...

> 1
a) $ DdS =—Xq;

€0
6)$ DdS =%;q;
B) [, DdS=Y;q;
¢ EdS=3q
10. 3aganue

OTMeThTE NIPABWJIBHBIN OTBET:
Envnuna namepeHus noteHiuana. ..
a) Ix/B

0)B

B) A



r) B/m

11. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

3apsiz (, ABMOKYITUHCS CO CKOPOCTHIO I7, CO3/1aET Ha PACCTOSHUU 7 MATHUTHOE TI0JIE C MHAYKLIUEH. ..

2)B = Hio q[T]

am 13
6 =20
B) B = q[rﬁ:]
12. 3aganue

OTMeThbTE leaBH.J'ILHbIﬁ OTBET:
I/IHIIYKI_[I/IH MAarHuTHOr0O I10Jgd TOKa, TEKYHIETO II0 IIPpsAMOMY 6eCKOHeLIHOMy IIpOBOAHUKY, Ha

paccTtosiHuu R OT IpOBOJHMKA paBHA. ..

a)H = Bitol
2R
6) B = £
4}1R
B)B =—
47tRI
r)B = Hiol
2TR
13. 3aganune

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

MarHuTHOM MHAYKIIMH BAOJb 3TOTO KOHTYpa paBHO (B €IMHULIAX [y * A)...

I
Al

I

a) 6

0)5

B) 8

r)7

14. 3apanue

OTMeThTe NPaBUJILHBINA OTBET:

Teopema ['aycca st MarHuTHOrO MOJIsSL B TeOpUM Makcsemia. ..

a)§, BdS=0
S = -
6) ¢L HdS = Zklk
8)§, Bdl =0
6§ = > 7
T) gﬁs EdS = fL jdl
15. 3aganue

OTMmeTbTE NPABUJIBHBIN OTBET:
ComnpoTHBIeHUE TPOBOJHUKA JTTMHOMU | M TUTOIIAIbI0 CeUeHHs S PaBHO ...

a)R = plS
l

B)R=1S
S

I‘)R= p;



16. 3ananue
OTMeThTe NPaBUJILHBINA OTBET:
3a HampaBJIeHHE TOKA Ha PUCYHKE IPUHUMAETCS HAMPABIICHUE:

+1 -

OTPHULIATEIILHOTO MOJIIOCA K MOJIOKUTEITHHOMY
0) OT MOJIOKUTETHHOTO MOJII0CA K OTPULIATEILHOMY

B) HAMpaBJICHUE TOKA BEIOUPAETCS MTPOU3BOIBHO

') TOK B CXeM€ OTCYTCTBYET

17. 3ananue

OTMeThTe NIPAaBUJILHBINA OTBET:

Ennnuna nuamepeHnss UHIyKTUBHOCTH. ..

a) Tn

0)I'n

B) ®

r) A/m

18 3ananue

OTMeThTE IPAaBUJIBHBIN OTBET:

SBnenue ckuH-3¢(exTa 3aKIrovaeTcs. . .

a) B BOSHUKHOBEHHH 3JIEKTPUYECKOTO TOKAa B MACCHUBHBIX MPO- BOJHUKAX
0) B HAarpeBaHUM MPOBOJIHHUKA TP MPOMYCKAHUHU AIEKTPUIECKOTO TOKA
B) B HAMarHMYMBaHUH MPOBOJHUKA MIPU MPOITYCKAHUU TOKA

') B BBITECHEHUH TIEPEMEHHOT0 TOKA Ha MIOBEPXHOCTh MPOBOAHUKA

19. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

BekTop 31eKTpru4ecKoro cMemeHus De JURJIEKTPUKE OIPEeIsieTcs . ..
a) CBSI3aHHBIMU 3apsSAaMHU
0) AUIIONIAIMU B TUDJIEKTPUKE
B) CBOOO/IHBIMHU 3apsiiaMu
I') CyMMO# CBOOOJIHBIX M CBSI3aHHBIX 3aps0B
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 TPEITOMIICHHS
I') pagy’Hast OKpacka MbUIbHBIX Iy3bIpei
X) pagyra
2. 3aganue
OTrMmeTbTE NIPAaBUJIBHBIN OTBET:
Judpaxkuus csera - 3T0:
a) 3aBHCUMOCTb TT0Ka3aTellsl MPEIOMIICHHS BEIIECTBA OT YaCTOTHI
0) siBjieHne OruOaHus BOJIHOM MPETsTCTBHS
B) pe3yJbTaT HAJIOKEHHUS KOTEPEHTHBIX BOJTH
I') pa3JIo’KEeHHE CBETa B CIIEKTP MOCIe MPEeTOMIICHUS
1) TPEUMYIIEeCTBEHHAs OPUEHTAINS TUIOCKOCTH KOJIeOaHHid CBETOBOM BOJIHBI
3. 3ananne



OTMeTbTE NPaBUIbHBII OTBET:

AOCOIOTHO YEPHOE TEJIO - 3TO:

a) a0COMIOTHO TBEPAOE TEIIO YUSPHOTO I[BETA

6) uepnoe Teso npu 0 K

B) TEJI0, MOJIHOCTHIO TOTJIONIAOIIEE BUANMOE U3TyUCHHE

T') TEJIO0, OTPAKAIOIIEE BCE BHUIIBI U3TYYCHUS

1) T€J0, TIOTHOCTHIO MOTJIOMIAIOIIECE BCE BUIBI M3ITyUCHUS

4. 3apanue

OTMeTbTE NPAaBUIbHBII OTBET:

CriekTpanbHast IUIOTHOCTh YHEPIeTUYECKO CBETUMOCTH TeJla BhIpaXkaeTcs (hopMyJIou:

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

OTMeThTE IPAaBUJIBHBIN OTBET:
[Tocne mpoxoXAeHHUs TIJIACTUHKKM | CBET TMOJNHOCThIO Toisipu3oBaH. Eciu yrom mexay
HarpasieHussMu OO u O'O' ¢ = 30°, To UHTEeHCUBHOCTH J1 U J, CBSI3aHBI COOTHOIIICHUEM. . .

'O
]

[T
T

'O
a)J, = %]1
0)J, ==
B) J2 = N1
N, = ]?1
6.3axanue

OTMeTbTE NPaBUIIbHbIE OTBETHI:

CKopoCTh pacnpoCTpaHEHHS 3JEKTPOMAarHUTHON BOJIHBI B BAKYyMe:

a) 6ECKOHEUHO OOJbIIas

6) 300 000 km/c

B) yObIBaeT 00paTHO MPONOPLMOHATIBLHO KBaIpaTy PACCTOSIHUS OT UCTOYHHUKA CBETA

r) 3000 k™m/c

1) 3*108 m/c

7. 3apanue

OTMeTbTE NPAaBUIIbHBIN OTBET:

CBs3p  aOCOJIIOTHOTO TOKa3aTedsl NPEOMJICHUS Cpelbl M €€ JJIEKTPUYECKOM M MarHUTHOM
MIPOHUIIAEMOCTH BBIpaXxkaeTcs: GopMyIoil:

a)yn =+/eu
6)n:\/§
B)N=¢u
r)n:%

8. 3apanmue



OTMeThTE NPAaBUJIBHBIN OTBET:

Hucnepcus cBeta — 310:

a) 3aBUCUMOCTD JITUHBI BOJHBI CBETA OT YaCTOThI

0) mpsAMOJIMHEIHOE pacpOCTPaHEHHE CBETa

B) 3aBUCHUMOCTD [10Ka3aTesl PEIOMIIEHHSI BELLIECTBA OT YaCTOTHI CBETa

T') 3aBUCUMOCTb yTJIa MIPEJIOMIICHHUS JIyda OT YIJia NaJeHUs

1) IPEUMYIIECTBEHHAs! OPUEHTALNSA TUIOCKOCTH KOJIeOaHHii CBETOBOM BOJIHBI

9. 3apanue

OTMeThTE NPAaBUJILHBIN OTBET:

YcnoBue, He0OX0AUMO JJist HAOM0AeHUS AU paKLIny CBETa:

a) aMIUIUTY/a KoJIeOaHuii JOKHA ObITh MHOTO OOJIBIIIE Pa3MEPOB MPEIATCTBHS

0) amruiMTyaa KojaeOaHui JOKHA OBITH CPAaBHUMA C pa3MepaMu MPersITCTBUS

B) JUTMHA BOJIHBI JIOJDKHA OBITH CPABHUMA C pa3MepaMH MPETATCTBUS

T') JUIMHA BOJIHBI I0JKHA OBITH MHOTO OOJIBIIIE Pa3MEPOB MPEMATCTBUS

10. 3apanue

OTMmeThTE IPaBUJIbHBIE OTBETHI:

HenpepsIBHBIN CIIEKTP U3JIy4EHUS AAKOT:

a) TBepAble BemiecTra mpu temmeparype 0 K< T <273 K

0) XHUAKOCTU IIPU BBICOKOU TeMIIepaType

B) TBEp/bIe, )KUJIKHE U Ta3000pa3Hble BeliecTBa mpu temieparype 273 K

I') pacKaJIeHHbIE TBEPbIE TEJIa U Ta3bl IIPU BHICOKOM JABJIEHUU

1) pacKaJeHHbIE Ta3bl IPU HU3KOM JaBICHUU

11. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:

Enunuia cnexTpaabHO# IIIOTHOCTH DHEPTETHYECKOM CBETUMOCTH R, 7.

a) Jlx/m?

0) Jx/m

B) H/M?

r) H/m

12.3apanne

OTmMeTbTe NPAaBUJILHBINA OTBET:

SIBnenue, KOTOpoe 0OBACHIETCS NOJspU3allueil cBeTa:

a) oru0aHue CBETOM IPENATCTBUS

0) paclieruieHue 1y4a Ha JiBa, paclpOCTPaHSIONINXCS B PA3HBIX HAMIPABICHUSIX

B) MpEeJIOMJICHHE JTy4a

I') pa3JIo’KeHHE CBETa B CIIEKTP MOCIE MPETOMIICHHUS

n) pagyra

13. 3aganue

OTMeTbTe NIPAaBUJILHBINA OTBET:

[Tpu kakoMm yrie, o 3aKOHY MaJroca, HHTEHCHBHOCTh CBETa BBIIIEIIEIO U3 aHaluW3aropa Oyaer
MaKCHUMAaJIbHOM:

a) 60°

6) 30°

B) 0°

r) 90°

14. 3apanue

OTMeThTE NPaBUJIbHbIE OTBETHI:

@opMmysbl, ONpeNeNsIoNMe AJIUHY CBETOBOM BOJHBI A (C — CKOPOCTh BOJHBL, | — TEpUOJ
KoJIe0aHMH; v — 4acToTa KojeOaHHii; N — moKa3aTellb IPeIoMIIEHUS CPeJibl):

a) A=cT

6) xz%

B) A=cn



=<
r) _"C
1) A=—
15. 3aganue

OTMeThTE NPAaBUJIBHBII OTBET:
Yron myda S Ha rpaHuIly pazjaena cpea 1 u 2

S S

24

DI | =

0

a)a

0)Ii

B) P

ri+p

n) ot

16. 3apanue

OTMeTbTe NIPAaBUJILHBINA OTBET:

CBolicTBO cBeTa, 00BSCHSIONIEE roy0oil BeT Heba:
a) TOTJIOIIEHNE

0) paccesiHHe

B) OTpa’KE€HUE

T') IPEJIOMJICHHE

17. 3apanmue

OTMeThTE IPAaBUJIBHBIN OTBET:

YcnoBrue MakcuMyMa Mpu THQPPAKIAA CBETOBBIX MMYYKOB Ha TUDPAKITMOHHON PEIeTKE:

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 NPaBUJIbLHBIN OTBET:

JInHenyaTelil CIEKTP U3ITy4EHUs Jat0T:

a) ra3sl Py HU3KOM JaBJICHUH

0) TBepable BemecTBa mpu 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) ®KHUJIKOCTH IIPU BBICOKOW TemIiepaType

19. 3apanue

OTMeThbTe NPaBUJIbLHBII OTBET:

CBer, B KOTOpPOM KojJeOaHHsS CBETOBOI'O BEKTOpa IMPOUCXOIAT B  ONPEACTIEHHOM, HO
HEHCKIIIOUUTEIHHOM HAIIPABICHUU, HA3bIBACTCS:

a) HeTOJIIPU30BaHHBIM

0) 4aCTHYHOIIOJIIPU30BAHHBIM

B) TIOCKOMOJISIPU30BAHHBIM

') €CTECTBEHHBIM

Tecr — 4 AToMHas pu3nka
1. 3apanue
OTMmeThTE IPAaBUJIBHBIN OTBET:



HanpasieHnue nBHXeHHS 3JIEKTPOHA OTIAYM € COCTaBJSIeT C HalpaBJICHHEM MaJaromero (oToHa
yroin 30°. Umnynbc paccessHHOTO ()OTOHA PABEH. ..

a) V3P,

6) 1,5V3P,

B) 0,5P,

r) 2+/3P,

2. 3aganue

OTMeThTe NPAaBUJILHBINA OTBET:

Cpennee BpeMsi KU3HHU PAJUOAKTUBHOIO sJIpa:
a) =\

0) =2/ A

B)T=2 A

r)t=1/A

3. 3aganue

OTMeTbTe NPAaBUJILHBINA OTBET:

®opmyna Komnrona ans paccesnus GoToHa:

a) Al = 2R sin 2
mc 2

6) A = —= sin?
mc

N | D

Ko .6
B) Al = — sin-
R .

2h .
r)AAl==—sin? =
mc 2

4. 3aganne
OTMeTbTE NPAaBUIbHBII OTBET:
ITepron nomypacnana Tq/, BerumcnsgeTcs no Gopmyie:

a)lez
2

>

Inl
0)Tr =7
In2

B)'T% = Z-Ef
5. 3ananue
OTMeTbTE NPAaBUIbHBII OTBET:
®opmyna Punbepra:
1 1
a) v=K (; + —)

m2
6)v= K(nii— Ti)

Bv=K(:- )

n m

1,1
r)v= K(— + —)
n m
6. 3ananue
OTrMmeTbTE IPAaBUJIBHBIN OTBET:

3akoH Kupxrodda Beipaxaercst popmynoii:

_ RuT
a) rv,T - ApT
2nv?

6) T'v,T = o2 kT

B) Adpmax = b/T



_2nhv3 1
r) Tyr = 2 ghv/(kT)_q

7. 3ananue

OTMeThTe NIPAaBUJILHBINA OTBET:

[TpaBuiio cMmeleHus Aisl paJuoakTUBHOTO @ — pacnaja:
a) gx > 74Y + _je

6) 4X — 4737 + 4He

B) 7% = 7Y + ,de

rnX+a ->Y+b

8. 3amanmue

OTMeThTE NPAaBUJILHBIN OTBET:

®opmyna ne bpoitis:

h
p=-
6)/1:%

h
B)p=7
r)p=mc
9. 3aganmue

OTMeTbTe NIPAaBUJILHBINA OTBET:
3akoH cMernieHust Buna BoipaskaeTcst GpopMyIoi:

a) Amax = %
3

0) T = 2nch2v ehv/(ltT)_l

Rv,
B) Ty = ;:

2

N Ty = - kT
10. 3apanue

OTMeThTE NIPAaBUJIBHBIN OTBET:

[TpaBmito CMEIIEHUS paTUOAKTHBHOTO B-pacmaia:
a) 4X — 423V + IHe

6) 2X - 4Y + ,Je

B) 42X — 473y

12X = 217 + e

11. 3aganue

OTMeTbTE NPAaBUIbHBII OTBET:

CooTtHomienue HeomnpeaenéHnoctu [ eizendepra:
a)AxAp < h

0) AxAp = h

B) AxAp = h

r)AxAp =1

12. 3ananue

OTMeTbTE NPaBUIbHBII OTBET:

3akoH Panes — [xuHca BeipaxkaeTcs GpopmyIioi:

2) 1yp = 2 kT
0) Amax = b/T
B) vt = i::
R, = oT*

13. 3apanue

OTMeThTE NPAaBUJIBHBIN OTBET:
doToH — 3TO YacTHIIA, ...
a) IBIKYIIAsCS ¢ OONBIION CKOPOCTHIO U 00JIa/1ato1ast JHEPTHel, He 3aBUCAIICH OT MacChl



0) nBUXKYyIIAsICS ¢ OONBIION CKOPOCTHIO, Macca MOKOsI KOTOPO paBHA HYITIO
B) ABMKYIIASCS C OOJIBIIION CKOPOCTHIO M 00JIaAaroIIast MacCoM, 3aBUCAIIECH OT CKOPOCTH JBUKEHHUS
T') IBMXKYIIAsICS CO CKOPOCTBIO CBETA, Macca MOKOs KOTOPOU paBHA HYITIO
14. 3apanue

OTMeTbTE NPABUIbHBIN OTBET:

[TpaBumito cMeIIEeHUs I PaIHOaKTUBHOTO B-pacnaaa:

a) 4X > 423Y + 3He

6) 72X = z44Y + _Je

B) 2X = 74V + e

r) 24X - 423y

15. 3aganue

OTMeTbTE NPAaBUIbHBII OTBET:

Ypapuenue Llpeaunrepa 11 CTAIIMOHAPHOTO COCTOSHUS:

a)V¥(x, Y, 2) +2C—:l [E+UXyz)]¥Y(Xyz) =0
O)VY(X, Y, 2) - 7 [E + U(x,y, 0)]¥(xy,2) = 0
B) VAW(X, Y, Z) +2h—72n [E-Uyz)]¥YXyz) =0
r) V2¥(x, Y, 2) - % [E+UXxy 2z2)]¥YXyz) =0
16. 3apanue

OTMeTbTe NIPAaBUJILHBINA OTBET:
®opmyna [lnanka a1 cieKTpaqbHON MIIOTHOCTH YHEPTreTUYECKON CBETUMOCTH UMEET BU/L:

_ 2mhvd 1
a)ryr = 2 ehv/(k)_q
2nv?
0)ryr = = kT

Rv,T

B) T, =
) v,T Ay
) Apax = DIT
17. 3apnanue

OTMeThTE NPaBUJIBHBIN OTBET:

Cumson X B peakuuu 12N + 3He — 170 + X ects:

a) ip

0) in

B) 1H

r) e

18. 3aganue

OTmMeTbTe NPAaBUJILHBINA OTBET:

Yacrora m3nydenus 3- 10'° T'm. 3a 1 ¢ MCTOYHMK m3mydeHHs MomHOcThIO 40 BT mcmyckaer ...
(GhOTOHOB.

a) 1,010

0)2,0-10%7

) 2,0 - 109

r) 1,0 - 1020

19. 3aganue

OTrMmeTbTE NIPAaBUJIBHBIN OTBET:

Cumpon X B peakuuu 3Be + %He - 12C + X ects:
a) 1p

0) in

B) 1H

r) _de

20. 3aganne

OTMeTbTE NPAaBUIIBLHBIN OTBET:



CranuonapHoe ypaBHenue llIpenunrepa ajis 2JIeKTpoOHA B BOJOPOIONIOI00HOM aTOME HMEET BUJI:
h? . Y
—_— + = —
a) Z@A\V U(x,y,zt)y=ih o
h _ o 0y
0) ZmA\u =ih o

2,2
2 mw=x
B) Ay + —(E — —2) y =0
2 Ze?

Bonpochl TpoMeKyTOYHOr0 KOHTPOJIS
Bonpocsl k 3x3ameny (1 cemectp)

1. ®usuka, ee onpeneseHue, NPeAMET U3YUEHHsI U OCHOBHBIE ITIOHATHS.

2. Marepus u ee BUIbl, c1I0cO0 CYIIECTBOBAHUS MaT€pUU. DHEPIHsl.

3. Mexanuka, paszenbl MEXaHMKH, MEXaHudeckoe JBuxkeHue. OmpeneneHue MeXaHWYeCKOH
CHCTEMBI, 3aMKHYTasi (M30JIMPOBAaHHAs) MEXaHUUECKasi CUCTEMA.

4. Cuctema orcyera M cucrema koopiauHaT. [loHsTHE MaTepHallbHON TOUKH.

5. Onpenenenue BEKTOpa, IMpocTelinne anredpandeckue Onepanuu C BEKTOpaMH, €IMHUYHBIN
BEKTOp. ba3ucHbIe eMMHUYHBIC BEKTOPHI 1, J, K 1 cucTemMa KoOpIiHAaT.

6. Panuyc-BekTop I, BEKTOp IepeMeleHust Ar, BEKTOp MIHOBEHHOIH CKOpOCTH V.

7. BexTop yCKOpeHHs, HOpMajibHas COCTaBIAIONIAs @, M TaHTE€HIMalbHAs COCTaBJIAOLIAs @,
BEKTOpa YCKOPEHHUS.

8. Ompenenenue MoayJsi BEKTOpa YCKOPEHUS.

9. IlyTh S Ipu MPOU3BOIBHOM JBM)KEHUH MaTepualibHOW TOUKH. [ padmueckoe n3o00pakeHue myTu
S (kak mouaae (GUrypsl Ha rpaduke, OTpaXkarollleM 3aBHUCUMOCTb CKOPOCTH V OT BpeMeHH t) mpu
IIPOM3BOJIBHOM JBM)XCHUU MaTEpUAIbHOM TOYKH.

10. B xakoM ciyyae yroia MOMHO cuuTaTh BekTopoM? IIpuBecTH pHUCYHOK.

11. BexTop yT0BO# CKOPOCTH ® M BEKTOp YIJIOBOTO YCKOpeHHs .

12. CBs3p MeXIy JIMHEHHOH CKOPOCTBIO V M YITIOBOM CKOPOCTBIO O .

13. CBs3b MeX /1y TAaHT€HIIMAJILHON COCTABIIAIONIEH YCKOPEHHUS d, W YIJIIOBBIM YCKOpEHHUEM [3.

14. UnepumanpHast cucremMa oTtcueta u 1-biif 3akoH HproToHa.

15. Onpenenenue cuiibl, MpaBWwIo cioxeHus cui. [IpuBectu mpumep.

16. Bropoii 3akoH HbroTOHa M TpaHUIBl €r0 MPUMEHEHUS.

17. Tpernii 3axoH Hpl0TOHA U €ro CBSA3b C 3aKOHOM COXPAHEHUS UMITYJIbCa

18. PabGoTa cuibl, onpenieneHne KHHETUYECKOH SHeprin; MoTeHanbHast sHeprus. [Ipumepsr.

19. 3akoH coxpaHEHUS SHEPrUu

20. A6comoTHO TBeproe Teno. [loctynaTensHoe U BpalaTebHOE ABHKEHHS TBEPJIOTO Tea.

21. llenTp MHEPIMHU TBEPIOTO TeJa, ypaBHEHUE IBIKCHHS [IEHTPA HHEPIINH.

22. MOMEHT CWIbl U HampaBjeHHE BEKTOpPa MOMEHTa CHIIBI.

23. MOMEHT WHEpIUH MaTepHaJbHOW TOYKH M CHCTEMBbl MaTepHUaJbHBIX TOYEK.

24. MOMEHT MHEepLUHU CIUIOIIHOTO TeJla Ha MpUMepe LUWIMHIPA.

25. OCHOBHOW 3aKOH JWHAMHKH BpalIaTeIbHOTO JIBWKECHUS IS Tela ¢ (PUKCHPOBAHHOW OCHIO
BpallleHUs. Y CIIOBUE PAaBHOBECHUS TBEPJOTO Tea

26. MOMeHT WMIy/bca W 3aKOH COXPAaHEHUS MOMEHTa WMITYJIbCa.

27. CpaBHEHHUE JABUKEHHS TBEPJOTO Tella ¢ ABMKEHHEM MaTepHalbHON TOUKH.

28. [IpuHIIMT OTHOCUTEIHLHOCTH B MeXaHUKe. [locTynaTsl TEOpUU OTHOCUTEITBHOCTH.

29. CnencTBUS TEOPUU OTHOCUTEIBHOCTH. B3aMOCBSI3b MacChl M SHEPTHH.

30. CraTucTHYeCcKuii 1 TEPMOJMHAMUYECKAN METO/IbI N3YYEeHUI CBOMCTB BEIIECTBA.

31. MonekynsipHO-KHHEeTHYecKass Teopus ra3oB. OcHOBHbIE MOHATUA. OmpenerneHue uaeaIbHOro
rasa

32. JlaBrienue, Temreparypa, BHyTPEHHss SHEPTUs UACATBHOTO ra3a ¢ TOYKH 3PEHUS] MOJIEKYIISIPHO-
KMHETUYECKON TEOpUHU

33. YpaBHeHUE COCTOSIHUS UEaIbHOrO rasa, ypasHenue Knaneiipona — Menneneena

34, ®uznveckuil CMBICIT YHUBEPCAITBHOM ra30BOM MMOCTOSTHHOM.



35. OCHOBHBIE MMOHATHUS TEPMOJIUHAMUKH ( TEIIO, TEIUIOTA, MIPOLIECC U T 1 )

36. [1epBbIii 1 BTOPO# 3aKOHBI TEPMOIUHAMUKHI

37. Hukisl, paboTa 3a UK.

38. Huxn Kapro n KIIJ] naeanpHOM TEIIIOBO MaIlIMHBI.

39.Kak ompezensieTcs TOUSUHBIA SJEKTPUYECKUN 3aps] U KaKOBBI €ro CBOMCTBa?

40.ChopmynupoBaTh 3akoH KynoHa B BEKTOPHOM BUJIE, IPUBECTH MPUMEP €ro MPUMEHEHHUS.

41.J1aTh onpezesieHne 3JeKTPUUECKOro NOJIs U BEKTOPA HANPSYKEHHOCTHU AJIEKTPUUYECKOTO MOJIS.

42 Kak oOmpeneisitoTcsi CHJIOBbIE JIMHHHM BEKTOpa HANPSIKEHHOCTH DJIEKTPUUECKOro MoJis?
N300pa3uTh MEKTPHUECKOE T0JIE, CO3/IaBAEMOE CHUCTEMOM IBYX Pa3HOMMEHHBIX 3apsoB

43.ChopmynrpoBaTh IPUHLHUIT CYTIEPIO3UIIMH SJICKTPUYECKOTO TOJIsI U MPOUUIIOCTPUPOBATH €0
Ha KOHKPETHOM IIpHUMEPE.

44 Kak ormpeaensieTcss BEKTOP MHIYKIUU AJIEKTPUUYECKOrO MOJsl ¥ MOTOK JAHHOTO BEKTOpa depes
IIOBEPXHOCTH?

45.CpopmynupoBath Teopemy Octporpaickoro-l'aycca st 3JEKTPHUUECKOrOo  MOJA U
IIPOUJUIIOCTPUPOBATH €€ HA KOHKPETHOM IIPUMEDE.

46.J1atp ompejaeneHUe MOTEHIMAIA U PAa3HOCTH IMOTEHIIMAJIOB.

47.Yto Takoe OKBUNOTCHIMAIbHAas moBepxHOCTh? KakoBa ee (¢dopma mansg  TOYEUHOTO
3NEKTPUYECKOTO 3apsiaa’?

48.Kak cBs3aHBI MEXIy COOOH HamNpsHKEHHOCTh DSJEKTPUYECKOTO OIS W MOTEHIHAl
ANEKTPUUECKOTO MoJsA?

49.YT0 TaKoe AMEeKTPUUECKUH AUTIONb U KaK OH ce0sl BEJET, €CIIM €r0 MOMECTUTh B IIEKTPHUYECKOE
nose?

50.Kax nmpoucxoaut nossipusanus qudiekTpruka? Kakoil BeTHUYMHON ee MOXKHO OXapaKTephu30BaTh?

51.Yemy paBHa HANPSHKEHHOCTh JJIEKTPUYECKOTO MOJS BHYTPH MPOBOJIHUKA, MOMEUIEHHOTO BO
BHEIIHEE 3JIEKTPOCTaTUUECKOE 1oJe ?

52.Kak onpenensiercs 3IeKTPUUYECKOe 10JIe BHYTPH BelecTBa?

53.DHeprus MeKTPUYECKOro OIS, 3alTaCEHHOTO B TUIOCKOM KOHJIEHCATOpE.

54.0Onpenenenue riekTpudeckoro Toka. Cuia Toka U MIOTHOCTh TOKA.

55.3akon Oma u 3akoH [[xoyns-Jlenna B tokanbHOM hopme.

56.3akonbl  Kupxrodba u uX mnpuMeHEeHHE K pacueTy XapaKTepUCTUK JIBYXKOHTYPHOU
ANEKTPUYECKOM LIETTH OCTOSIHHOTO TOKa.

57.CopmynupoBaTh 3aK0oH AMIepa i B3aUMOJICHCTBUS DJIIEMEHTOB TOKA U TIPOMJLTIOCTPHUPOBATH
€ro Ha KOHKPETHOM IIpUMepe.

58.J1ate onpenenenue 3akona buo-Casapa-Jlamnaca u mokasars ero MpuMeHEHHE Ha KOHKPETHOM
puMepe.

59./atk onpesenenue 3aK0Ha MEKTPOMAarHUTHON HHTYKITUH.

60.YTo Takoe sIBJICHHE CAMOWHYKITMHM W KaK BBOJUTCS WHIYKTUBHOCTH L?

61.3anmucaTh ypaBHeHUsT MakcBeljia B UHTErpajibHOU (opMe, KOTOPhIE BBHIPAKAIOT CBSI3b MEXKIY
AIEKTPUUECKUM U MarHUTHBIM TIOJIEM.

62.3anmucath ypaBHeHHEe MakcBenna B HMHTErpalbHON (opMe, B KOTOPOM oOTpakaercs (akT
CYLIECTBOBAHUS AJIEKTPUUECKUX 3apsiJI0B.

63.3amucate ypaBHeHHe MakcBemla B HMHTErpalbHOM  ¢dopMe, B KOTOPOM OTpaxkaetrcs (hakT
OTCYTCTBUSI MATHUTHBIX 3aPsI/I0B.

64.Kak ompenenuTs >IEKTpUYECKOe (MM MarHUTHOE) MOJie Ui TJIOCKOW 3IIeKTPOMAarHUTHON
BOJIHBI B JAHHOM TOYKE MPOCTPAHCTBA U B IAHHBIII MOMEHT BpEMEHU?

65.ITepemenHbIif anekTpudeckuit TOK. [IoHSITHE U OCHOBHBIE XapaKTEPUCTHKH.

Bonpocs! k 3k3ameny (2 cemectp)
Byl konebanmii; rapMOHUYECKHE KOJICOaHUSI M UX OCHOBHBIE XapaKTEPUCTUKH.
Crnosxenue xonebaHuii; MPUMEHEHHE METO/1a BEKTOPHBIX TUarpaMM.
MatemaTuueckuii MasiTHUK U YpaBHEHHE €ro KosueOaHuil.
Ou3ndecKuil MAITHUK U ypaBHEHUE €T0 KOJICOaHHIA.
Buapl BoH M OCOOCHHOCTHM WX PACIPOCTPAHCHHS] B PA3JIMYHBIX Cpelax; MOMEpeYHbIe U

asrONE



IIPOJIOJIbHBIE BOJIHBI.

6. BonHoOBOe ypaBHEHHE U €T0 pelIeHHE B BUJIE YPaBHEHUS BOJIHBI.

7. Kak omnpenenseTcst CBeTOBask BOJIHA C TOUKHU 3PEHMSI 3JIEKTPOMarHuTHOM Teopun Makcesuia?

8. KakoB (pu3nueckuii cMBICT CBETOBOTO BEKTOpa?

9. JlaTh MOHATHE KOT€PEHTHOT'O CTOYHUKA CBETA.

10. Kak omnpenensiercs siBinenue uHtepdepenunu csera? IIpuBectu npumep UHTEpPEPEHLIUU IS
JBYX KOT€PEHTHBIX HCTOUHUKOB.

11. OmpenenuTh yClOBUS MaKCUMyMa U MUHUMYyMa UHTEP(EPEHIIUN.

12. Kak omnpexpensiercss siBICHHE IU(PPAKIMU CBETa W YE€M OHO OTJIMYACTCS OT SBICHHA
uHTephepeHIun’?

13. Mpunmun [roiirenca-dpeHens U ero cojep:kaHue.

14. 3oubl OpenHens u uX NpUMEHEHUE AJI pacyeTa UHTEHCUBHOCTH CBETA B SIBJICHUH TUDPAKIUH.

15. Iudpaxius cBeTa Ha OJJHOM ILIEJH.

16. dudpaxus cBeTa Ha CUCTEME LieNie; AUPPaKIIMOHHAS PELIETKA U €€ XapaKTePUCTHKH.

17. Kak onpenensiercs siBIeHHUE NOJIIPU3ALUU CBETA?

18. Yem oTnuyaercs eCTECTBEHHBIN CBET OT IIOCKOMOISPHU30BAHHOTO CBETA?

19. CrnoxeHue IByX IUIOCKOIIOJIIPH30BAHHBIX BOJH, HMMEIOIIMX B3aMMHO IEPIEHIUKYISPHbIC
IJIOCKOCTH MOJISIPU3ALINH.

20. KpyroBas 1 2;tunTHYECKAS! TTOJISIPH3AIIHSL.

21. Tlonsipusanms cBeTa Mpu OTPAXKEHUH U MPEIOMIIEHUH; 3aKOH bprocTepa.

22. Du3WYeCKH CMBICT CIIEKTPaIbHOTO pa3ioxeHus. Teopema Dypbe.

23. TlpeacraBneHrue MOHOXPOMATUYECKUX BOJH B KOMILJIEKCHOM miiockocTu; hopMyina Diiiepa.

24. Psan @ypwe u uaterpan Oypee.

25. ITlpumenenue paznoxxkeHusi Oypbe K MPOCTEHIIINM CBETOBBIM U JIEKTPUUYECKUM CUTHAJIAM.

26. OnpezneneHue TEIUIOBOTO M3IYYEHHUS M €r0 XapaKTEPUCTUKH.

27. UTto Takoe «HCITyCKaTellbHasg CIHOCOOHOCTH» I, aOCONIOTHO 4epHOro Tena?

28. «DHepreTuueckas CBETUMOCTb» R, aOCOIIOTHO YEpHOro Tejda U €€ CBS3b C «UCIyCKaTeNbHOMI
CIIOCOOHOCTBIO» I .

29. JlaTth ompenesneHre aOCOMIOTHO YEPHOTO Tela ¢ TOUYKU 3peHHs 3akoHa Kupxroda.

30. 3akon Credana - bonpiMaHa M3ITydeHUs: aOCOIOTHO YEPHOTO TeJa.

31. 3akonbl BuHa nznmydeHus aOCOJIIOTHO YEpHOro Teja .

32. B yem cyre rtumorte3nl [lnmaHka, BBEIEHHOH WM TIpM ONUCAHWW W3JIyYeHHs] aOCOIIOTHO
YepHOro Ttena?

33. Mocrynater bopa B Momenu aToma BOaOpoJa.

34. ®opmyna banbMepa A cHeKTpa HM3JIydeHHs aTOMa BOAOPOAA.

35. KakoB cMmbIcH mensix gucen M, N B popmyne bansmepa ¢ Touku 3peHust Teopuu bopa?

36. OmpeneneHre KOPIMYCKYJISIPHO - BOJIHOBOIO JlyajJu3Ma MaTepHH.

37. CootHomenust ne Bpoiins, cBA3bIBAIONINE KOPIMYCKYJISPHBIE H BOJHOBBIE CBOWCTBA MaTEpUH,
U UX COJep>KaHUe.

38. JlnuHa BONHBI Jie¢ Bpoimst muist ayeKTpoHa.

39. Nwmeer au pusudeckuii cMbIci BoiHOBas ¢yukius W(X,y,z,t)?

40. CymecTByeT JU IMOHATHE «KJIACCUYECKOM TpaeKTOpPHM» B KBAHTOBOH MeXaHUKe?

41. Kaxue mpeamnoaoKeHusI MO3BOJIMIIN «YyTaaThy BHBIA BUA ypaBHeHUs LlIpeaunrepa?

42. Kakyro uHpOpMALMIO O MHKPOCKOIIMYECKOH CHCTEME MOXKHO IOJIyYUTh M3 YPaBHEHUS
[Ipenunrepa?

43. TlonsTHe omepaTOpoB B KBAHTOBOM MEXaHUKE, X IMPHUMEPHI.

44, T'me yame BCEero HAXOIUTCSA DJIEKTPOH, TOMEIICHHBIH B OJHOMEPHBIA «IOTCHIIMATBHBIN
ALIUK» IUPUHOM ¢, €CIU €ro COCTOSIHUE ONpeAessieTcss KBAaHTOBBIM 4ucioM N = 27

45. Kak ompezensieTcss ypOBeHb SHEPTUU B KBAHTOBOM MEXaHUKE?

46. [louemy otmagaer HeoOXomuMOCTh B mocTynatax bopa B Teopum Ulpenunrepa? Atom
BoJiopoaa B Teopun lIpenunrepa.

47. B yeM oTIHMYMe NPOXOXKACHUS YACTUIBI UYepe3 «IOTEHLUUAIbHBIA 6aphep» B KIACCHUECKOM
MEXAaHUKE U B KBAHTOBOW MEXaHUKE?



48. B yueM cyTb «TYHHENBHOTO 3(PQeKTa» MpHu NPOXOKICHUA YaCTUIBl Yepe3 MOTEHIHATbHBIN
Oapbep B KBaHTOBOM MEXaHUKe?

49. KBanrtoBble uyucaa N,|,M;,Ms U X poib MPH ONPENCICHUN COCTOSHHS dJIEKTpoHa. [IpuHImI
[Taynu.

50. Tabnuua MenpaeneeBa u e€ 00bsICHEHHE C TOUKU 3PSHUS IPUHIIMIIOB KBAHTOBOM MEXaHUKH.

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 TUI CBs3u? [IpuBecTtu mpumep.

55. OcHOBHBIE BHIIBI MOJEKYJISPHBIX CIIEKTPOB U UX rpauyeckoe M300pakeHue.

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

57. Kak ompenensitorcss METaUIbl C TOUKH 3pEHUsI 30HHOM Teopun?

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

59. Kak ompenensrorcs AMAIEKTPUKU C TOUYKU 3PEHHUS] 30HHOH Teopuu?

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

61. Cxema ycrpoiicTBa pyOMHOBOTO Ja3epa.

62. IlpakTnyeckoe MpUMEHEHHE JIa3epOB.

63. YacTtuna B cepruuecKku CHMMETPUIHOM II0JIE.

64. Bonopononogo6uble arombl. OHepreruuyeckue ypoBHU. IloTeHimanmsl BO30YXKIEHHS WU
HMOHU3ALIH.

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

66. CTpyKTypa 3HEpreTHYeCKUX ypOBHEH B MHOI'O3JIEKTPOHHBIX aToMax. THUIIBI CBsI3€ll 3JEKTPOHOB
B aTOMax.

67. Crpoenue aToMHoro sifpa. Mojenu siipa.

68. Anepubie peakiuu. PanmnoakTHBHBIC IPEBPAIICHHS SIEP.

69. Peaxuus sinepHoro nenenus. LlenHas peakuus aeneHus.

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 mMarepuu. Yactuiel u anTudactunpsl. Pusndeckuil BakyyMm. CtaHnapTHas
MOJIEb DJIEMEHTAPHBIX YACTHUIL.

73. KBapku, 1eNTOHBI ¥ KBaHTHI (PyHIaMEHTAIbHbIX Mojei. DyH1aMeHTaIbHbIE B3aUMOACHCTBUS.

74. Anponsl. fnpa atoMoB. AToMbl. Mosekynbl. MakpoCKONIMYECKHE COCTOSIHUS BEIIECTBA: Ta3bl,
KHUJIKOCTH, IJIa3Ma, TBEpble Tena. [nanersl. 3Be3nbl.

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

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

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

JOTHYHBI, JIOKa3aTeNbHBl H JEMOHCTPHPYIOT AHAJIUTHYECKHE W  TBOPUYECKHUE
CHOCOOHOCTH CTYJIEHTA.

84-70 JlaroTcst TONTHBIE OTBETHI HA ITOCTABJIICHHBIE BOMPOCHL. I[l0Ka3aHO yMeHHWE BBIIEISATH
MPUYMHHO-CJIEICTBEHHBIE CBsi3U. [Ipu pemieHuu 3aaad JOMyIIeHbl HE3HAYUTEIbHBIC
OIMOKH, UCTIPABJIICHHBIE C TOMOIIBIO0 «HABOJISIINX)» BOIPOCOB MPETOIaBaATEII.

69-60 OTBeTHI Ha BOMPOCHI U PEIICHHS TTOCTABICHHBIX 33/1ad HEAOCTATOYHO MOJIHBIC. Jlornka
Y TIOCTIEIOBATEIBHOCTh B PEUICHHUH 33/1a4 UMEIOT HapyIIeHus. B oTBeTax oTCyTCTBYIOT
BBIBO/IBI.




Crynent, momyuuBmimii MeHee 60% oOT MakCHMalbHOTO Oamia 3a pa3fell IUCHUIUTMHBI WIIH
MIPOMEXYTOUHYIO aTTECTALlMIO, CYUTAETCS HEATTECTOBAHHBIM 10 JaHHOW JUCLHUIUIMHE.

Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE o0ecriedeHne Y4eOHOM TN CIUILJINHbI
OcHoBHas nuTeparypa:

1. Cagenbes, . B. Kypc obmieli ¢pusuku : yaednoe nmocodbue : 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 : yuebnoe nocodue : B 3 romax / 1. B. CaBenbeB. — 15-
e usn., crep. — Cankr-Ilerepoypr : Jlanp, [0. 1.]. — Tom 2 : DiaeKTpudYecTBO M MarHeTu3M. BoJHEIL
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 / M. B. CaenbeB. — 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, 1. B. Kypc o0mieli ¢pusuku : yuebnoe nocobue : B 3 Tomax / U. B. CaenbeB. — 13-
e u3a., crep. — Cankr-IlerepOypr : Jlanb, [6. 1.]. — Tom 3 : KBaHToBas onrtuka. ATomHas (usuka.
®dwusuka TBepaoro tenma. duszmka aToMHOTrO sjipa U nmeMeHTapHbix gactun — 2019. — 320 c. Pexum
noctyna: https://e.lanbook.com/reader/book/123463/#1

5. Cagennes, 1. B. CoopHuK BOIIPOCOB | 3aaay mo obmieil ¢pusuke : yuedHOe mocodue / M. B.
CapenbeB. — 9-e¢ wum3g., crep. — Cankrt-IlerepOypr : Jlawp, 2019. — 292 c. Pexxum pgocrtyma:
https://e.lanbook.com/reader/book/125441/#1

6. KysneunoB C.M. Kypc ¢usuku c¢ npumepamu pemienust 3agad. Yacte |. Mexanuka u
MoJekysipHast ¢usuka. TepmonmHammuka: YueOHoe mocobue / moxn pen. B.B. Jlapmonosa.- 3-e wu3n.
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.
MonekynspHas — Qu3HKa. Tepmomunamuka — 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-IletepOypr : 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

JlomoJIHUTeIbHAS 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., ucrp. — Cankr-IlerepOypr : Jlams, 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
nocobue / 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 (I1aBbl Kypca) : yueOHoe mocobue / 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 (raaBel Kypca) : yueObnoe nocodbue / 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 : yuebnoe nocodue : B 5 romax / 1. 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 tomax / 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, J. B. O6mmii kypc ¢usuxu: [ng By3os. B 5 1. T.III. DnekrpuuectBo : ydeOHOE
nocobue / JI. B. CuByxun. — 6-e u3m., crep. — MockBa : OUSMATIIUT, 2015. — 656 c. URL:
https://e.lanbook.com/book/72015

18. CusyxwuH, JI. B. O6muii xypc dbuszuku: Yued. mocodbue mis CTya. pu3nyecKux crei.By3oB. 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. PeoxaxoBa O.I1. OmpeneneHue CKOPOCTH IMyJW HPU HOMOIIM 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 BpAIATEIBLHOTO IBIKECHUS. MeToauvecKue
YKa3aHUs K BBIIOJHEHUIO JIabopaTOopHOW paldoThl MO (U3MKe ISl CTyAEHTOB crenuanbHoctd 190109,
TEXHUUYECKUX HampaieHuil Bcex ¢popm oOyuenus.- MUDU: Konunpunrep BUTH, 2016.-24c.

21. bynaBuna E.JI. ®usnyeckwii MasTHUK. MeToaWdyeckue YyKa3zaHUS K  BBIIOJHEHHIO
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
ocuose onpeneneHust Cp/Cy . MeTtoanyeckne ykazaHusi K BBITOTHEHHIO JIAOOpaTOpHON paboThl 1o (usuke
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 yka3aHUs K BBIIOJHEHHIO J1TaOOpaTOpHOW 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
noJs 3emiu. MeToauueckue yka3zaHHs K BBIIOJIHEHHUIO JJAOOPaTOPHOU paboThl MO (U3UKE JUIsS 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 AN CTYIEHTOB TEXHUYECKHX CIELMAIbHOCTEH M HampaBJIeHHUH Bcex
¢dopMm oOyuenus.- MUDU: Konunpunrep BUTU, 2015.-20c.

26. Huxucdopos B.B., [Toaropnos A.A. HccnenoBanue 3aTyxaroumx KoinedaHuil B KojaebaTeIbHOM
KOHTYpE MpH MoMolM ocuusuiorpada. Meroanueckre ykazaHus K BBIITOJIHEHHUIO TaOOpaTOpHOU paboThI MO
¢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 BEJUYMHE KOdPPUIMEHTAa JAUHAMUYECKON BS3KOCTH. MeToAauueckue yKa3aHHsl K BbIIOJHEHHIO
nabopaTopHoil paboThl MO (U3MKE A CTYIEHTOB TEXHUYECKHUX CIEIUATbHOCTEH M HampaBieHUIl Bcex
¢dbopMm oOyuenus.- MUDU: Konunpunrep BUTU, 2014.-20c.

28. bynaBuna E.JI. Yckopenue cBoOonHOro najeHus. MeTonndyeckue yka3aHUsl K BBIOJIHEHHIO
nmabopaTopHON pabOTHI IO (U3HMKE ISl CTYJASCHTOB TEXHUYECKHX CIHEIUATBbHOCTEH M HAIpaBJICHHH BCEX
¢dopm o6yuenus.- MUDU: Konunpunrep BUTHU, 2013.- 16¢.

29. bynmauna E.JI. Martemarudeckuii MasSTHHK. MeETOAWYECKHE YKa3aHUS K BBIIIOJHEHUIO
nabopaTopHoil paboThl MO (pu3MKe IS CTYIEHTOB BCeX creluaibHocTe u (opm oOyuyenus.- MUDU:
Komunpuarep BUTH, 2015.-16¢.

30. Kyuepoa B.B. HccnenoBaHue CHEKTpaJbHBIX XapaKTEPUCTUK ONTHUYECKOTO H3IIyUEHHS.
MeToauueckue ykazaHus K BBIIOJIHEHUIO J1a00paTOPHOM paboThl O QPU3UKE ISl CTYACHTOB 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. Metoanueckrue yka3aHHUs K BBINOJIHEHHIO J1a00paTOpHOM paboThl Mo (u3MKe ISl CTYACHTOB
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
nabopatopHoit paboThl MO (hU3MKE AJI CTYJEHTOB TEXHUYECKHX CHEIUAIbHOCTEH M HallpaBICHHUM 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 TEXHUYECKHUX CIICMAIbHOCTEH W HampaBlieHWd Bcex ¢opMm o0yudeHus.- MUDU:
Konunpunrep BUTU, 2015.- 20c.

34. bynaBuna E.JI. HM3mepenue TtemmepaTypbl pacKaJ€HHBIX Tel C IOMOIIBIO ONTHYECKOIO
nupomMerpa. MeToaudeckre yKa3aHusl K BBITOJHEHHIO Ja0opaTOpHOI paboThl Mo (GU3MKE IS CTYACHTOB
TeXHUYECKUX CIEIUATbHOCTeH W HampaBiieHHid Bcex ¢GopMm obOydenus.- MUDU: Konunpunrep BUTU,
2015.- 20c.

35. Hukudopos B.B. Bryrpennuii dotodrdpdexr. Meroaudyeckue yka3zaHHs K BBIITOJHCHHIO
nabopatopHoi paboTel 1Mo (u3mKe I CTyAeHTOB criermaibHocTH 220400.62 ouHO# (hopMBI 00yUeHUSI. -
MUDU: Konunpuntrep 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. Teopernyeckas u MaTeMaTHyecKas ¢dusnka
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

B mnpouecce ocBoeHMs OCHOBHOH 00pa3oBaTeNbHONW MNpOrpaMMbl MO JUCHUIUIMHE «DU3HKa»
HanpaBiieHus: noAroToBku 27.03.04 «YmpaBieHne B TEXHUUECKHUX CUCTEMax» MHCIONb3YIOTCS HarJsaHbIe
1ocoOusi, BEIUMCIUTENbHAS TEXHUKA (B TOM YHCIIe IPOrpaMMHOe o0ecriedeHne) il MoKasa Mpe3eHTaluii,
nmabopaTopHoe 000pyI0BaHNE.

JlekIMOHHBIE 3aHATHS TPOBOAATCA B y4eOHOW ayauTOpUH, OOOPYAOBAaHHOW BHUAEONPOEKTOPOM,
HKPAaHOM, IEPCOHATBHBIM KOMIIBIOTEPOM U TMHAMHUKAMHU.

Jis  camocToATeNnbHOM paboThl 0OYYAIOIIMXCS HMEIOTCS  CIeNUaATU3UPOBAHHbIE TOMEIEHUs,
000pyZI0BaHHBIE TIEPCOHATBHBIMA KOMIIBIOTEpAMH C BBIXOJIOM B MIHTEpHET M ¢ AOCTYIOM K 3JIEKTPOHHO-
O6uOINOTEYHOH cHcTeMe, 3JIEKTPOHHOM OMOIMOTeKe M 3JIEKTPOHHOH HH(OpPMAIMOHHO-00pa30BaTEIbHOM
cpelne By3a, a TaKKe K APYruM OUOIMOTeUHBIM (OHIaM.

YueOHo-MeToANYECKHE PEKOMEHIAMH IJIsl CTY1eHTOB

1. YkazaHus Ui NpoCTyIIMBaHUs JTEKIUN

Hepe)l HavaJoM 3aHSATHH BHUMAaTEIbHO O3HAKOMHTHCS C y‘-Ie6HBIM IIJIaHOM ITPOBCACHUA J'IeKI_[I/Iﬁ u
CIIMCKOM PEKOMEH/IOBAaHHOU JIUTEPATYPHI.

Hepe;l IIOCCIICHUEM oqepenHoﬁ JICKITMH OCBCXUTH B IIaMATHU OCHOBHBIC KOHIICIIITUN HpOfI)I@HHOFO
panee marepuana. [IoAroToBUTH MpH HEOOXOIMMOCTH BONPOCH IpenoaaBareito. He Hano omacaTbes, 4yTo
BOIIPOCHI MOTYT OBITh MTPOCTHIMH.

Ha nexkuun ocHOBHOE BHUMaHME CIIEAyeT yIeNIsATh He (opMyliaM U MaTeMaTHUYEeCKUM BBIKJIAIKaM, a
COZIEPKaHMIO U3yIaeMbIX BOIIPOCOB, OTIPEICICHUAM M IOCTAHOBKAM 33/1a4.

B mpornecce u3yueHust JeKIIMOHHOTO Kypca HEOOXOIMMO 10 BO3MOKHOCTH YacTO BO3BpAILIaThCs K
OCHOBHBIM TIOHATHSM M METOAAM pelleHHs] 3ajad (3/1eCh BO3MOXEH BBIOOPOYHBIN KOHTPOJIb 3HAHUM
CTYZCHTOB).

KenareapHo HCII0Jb30BAaTh KOHCIICKTHI HGKHHI)'I, B KOTOPBIX HCIIOJIB3YECTCA mpuHATasA
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IperoiaBaTesieM CUCTeMa 0003HAYCHUH.

Jns Gonee moapoOHOro U3ydeHHsI Kypca clieflyeT paboTaTh ¢ peKOMEHI0BaHHBIMU JIUTEPATypPHBIMU
HMCTOYHUKAMHU U BHOBb MOSIBIISIOIIMMUCS UCTOYHUKAMU.

2. YkazaHus 1715 y4acTUs B MPAKTUYECKUX 3aHITUIX

[lepen noceneHMEM MPAKTUUECKOTO 3aHATUS YSICHUTh TEMY U CAMOCTOSITEIbHO U3YUUTh CBSI3aHHBIE
C HEW MOHATHS U METO/IbI PEIICHHUS 3a]1a4.

[lepen pemienueM 3amad4 akTHBHO YYacTBOBAaTh B OOCYXKACHHWU C TPEMOAABATENIEM OCHOBHBIX
MOHATHI, CBA3AHHBIX C TEMOU MPAKTUUYECKOTO 3aHATHUS.

B nponecce pemenus 3amad BeCTH JUCKYCCHUIO C MPENOJABATENIEM O MPABUIBHOCTU NPUMEHEHHUS
METOJIOB MX PELICHUSI.

[To BO3MOYKHOCTH CaMOCTOSITENBHO JOBOJUTH PELICHHE NMPEAJAraéMbIX 3a/1ay 0 OKOHUYATEIBHOIO
utora. B xoHIle 3aHATHS TPU HEOOXOAUMOCTH BBICHUTH y MIPEroaBaTesisi HesiCHbIe BOIPOCHI.

OcCHOBHBIE Pe3yJIbTaThl BHITOJHEHHUS Pa0OThl HEOOXOAUMO pacledaTaTh.

3. Yka3zanus 1l BBITOJHEHUS J1a0OpaTOPHBIX paboT

Cobmronate TpeOOBaHUS TEXHUKH O€30MAacCHOCTH, JMJIsi Yero Npociylarh HEoOXOAUMBIE
pa3bsACHEHUS O MPABHJILHOCTH MMOBEACHUS B Ta00OPaTOPUU.

[lepen BBIMONHEHHEM JIAOOPATOPHOW PabOTHI MPOBECTH CAMOCTOATENBHO MOJTOTOBKY K pabote
U3YYUB OCHOBHBIE TEOPETUYECKHE IOJOXKEHHS, 3HAHHE KOTOPBIX HEOOXOAWMO /Jisi OCMBICICHHOTO
BBITIOJTHECHUS PAOOTHI.

B nporiecce BbInoMHEHUsT pabOThI CIeAyeT MOCTOSHHO OOIIAThCS C MpernogaBaTesieM, He JOIycKas
10 BO3MOKHOCTH HENPABWIBHBIX JICHCTBUML.

OcHOBHBIE pe3yJIbTAaThl SKCIEPUMEHTOB HEOOXO0AUMO 3a(hUKCHUPOBATh B MUCbMEHHOM BH/IE.

[Tpu crmade 3adera mo paboOTe MOATOTOBUTH OTYET O MPOJETAHHOW paboTe, TAe MODKHBI OBITh
OTpa’keHbI OCHOBHBIE PE3YJIbTATHI U BHIBOBI.

4.Yka3aHus AJ1s BBIIOJTHEHUS CAMOCTOSITENTbHON paObOThI

[TonyunTs y mpemojaBaTels 3aJaHue M CIHCOK PEKOMEHJOBaHHOW juTeparypbl. l3yueHue
TEOPETUYECKUX BOIIPOCOB CIIEAYET MPOBOAUTH 110 BO3MOKHOCTH CAMOCTOSATEIBHO, HO MPH 3aTPYIHEHHSIX
oOpalaThCs K IpernoaaBaresio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAaHHON padoTe.

[Tpu BBIMOMHEHUW (PPOHTAIBHBIX 33JaHUI MO YCMOTPEHHUIO MpernojaBaTelis padoTa MOXKET ObITh
OlleHEeHa 0e3 MMCbMEHHOI0 0TYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHL, IIPH YCIOBUH aKTHBHOM
CaMOCTOSITENTbHOM pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeTtoauyeckue peKoMeHAalMu JJ1s NpenojaBareJiei

1. Yka3anus nst npoBeIeHUS JIEKIUI

Ha niepBoii BBOIHOI JIeKIIMM clienaTh 00Ul 0030p coepKaHusl Kypca U OTMETUTh HOBBIE METO/IbI
U TO/XOJIbl K PELICHHIO 3ajay, paCCMaTPUBAEMBIX B Kypce, IOBECTH /10 CTYACHTOB TpeOoBaHUS Kadeapsl,
OTBETUTH Ha BOTIPOCHI.

[Ipy moAroTOBKE K JEKIMOHHBIM 3aHATHAM HEOOXOIMMO MpPOAyMaTh IUIaH €ro IMPOBEICHHS,
CoJlepKaHUE BCTYIIUTEIbHON, OCHOBHOW M 3aKJIFOUUTENILHOM YacCTH JIEKIIHH, O3HAKOMUTBHCS C HOBUHKAMMU
y4eOHOM W METOIMYECKOH JTUTeparyphl, MyOJUKALUIMHU MEPUOJANYECKON MeYaTu MO TeMe JIEKIIHOHHOTO
3aHATHUS. YTOUHHUTH IUIaH TPOBEACHMS MPAKTUUYECKOIO 3aHATUSA MO Teme Jekiuu. Ilepen uznoxeHuem
TEKYILEro JEKIMOHHOIO MaTepuajia HallOMHUTh 00 OCHOBHBIX MTOraX, JOCTUTHYTBIX Ha MPEIbLAYIINX
nekuusax. C 3ToH LembIo 337aTh HECKOJIBKO BONPOCOB ayJUTOPHH U OCYIIECTBUTH BHIOOPOUYHBIM KOHTPOJIb
3HAHUA CTYJEHTOB.

B Xone 1eKUMOHHOrO 3aHATHSA IpernojaBaTellb JOJKEH Ha3BaTh TeMy, y4deOHblE BOMPOCHI,
O3HAKOMHUTb CTYAECHTOB C IIEPEUYHEM OCHOBHON U JOIOJIHUTEIBHON JIUTEPATyphl 1O TEME 3aHATHUS.
PackpeiBasi conepkaHue Yy4eOHBIX BOIPOCOB, AaKIIEHTUPOBATh BHUMAaHHE CTYJEHTOB Ha OCHOBHBIX
KaTeropusix, SBJICHUAX U Mpolieccax, 0COOEHHOCTAX UX MPOTeKaHHs. PacKpbIBaTh CyLTHOCTh U COJIEpKaHHE
Pa3IMYHBIX TOYEK 3PEHUS U HAYYHBIX MTOJIX0JI0B K OOBSICHEHUIO TeX WJIM UHBIX SIBJICHUM U MIPOIIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBAaTh COOCTBEHHYIO MO3MIMIO 1O CHOPHBIM TEOPETHUECKUM
Bonpocam. [IpuBoauTte mpumepsl. 3a1aBaTh 0 X0y M3JIOKEHUS JEKIMOHHOTO MaTepualla pUTOpUIeCcKre



BOIIPOCHI M CAMOMY J1aBaTh Ha HUX OTBET. ITO CIOCOOCTBYET aKTUBU3AIUU MBICIUTEIHLHOU AESITETbHOCTH
CTYZICHTOB, IIOBBIIIICHUIO MX BHUMaHUS U HHTEpeca K MaTepHraly JIeKIUHU, ee coaepxanuio. [IpenonaBarens
JOJKEH PYKOBOJIUTH PabOTOM CTYIEHTOB MO KOHCIIEKTUPOBAHHIO JICKIIHOHHOTO MaTepuaa, Moa4epKuBaTh
HEOOXOIUMOCTh OTPAKEHHsI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH H3y4yaeMOW TEMbI, 0CO0O BB,
KaTerOpUaIbHBIN amnmapar. B 3akiIouuTeNbHONW YacTH JIGKIIMH HEO0O0XOAUMO CPOpPMYyITHUPOBATH OOIIHE
BBIBOJIBI IO TEME, PACKPBIBAIOIIIME CO/IEP)KaHHUE BCEX BOIPOCOB, MOCTABIECHHBIX B JIeKUUU. OOBSIBUTH IUIaH
OYEepEeHOTO MPAKTUYECKOTO 3aHATHS, 1aTh KPAaTKUE PEKOMEHIAIUH 110 TOJArOTOBKE CTYJICHTOB K 3aHSATHIO.
Onpenenutb MECTO M BpeMsi KOHCYJIbTAllMU CTYJIEHTaM, MOKENABIIMM BBICTYIIUTh HAa MPAKTHYECKOM
3aHATHH C JOKJIaIaMH U pedeparamu.

Ha mnocnegneit nekuuu yAenuTh BpeMs [Uisi o030pa Haubosee BaKHBIX —IOJOXKEHHIA,
PaccMOTPEHHBIX B KypCe.

2. YkazaHus 1Jis NPOBEACHUS NPAKTUYECKUX 3aHATHI

YeTko 0003HAYUThH TEMY MPAKTHUIECKOTO 3aHATHS.

OO6CcyauTh OCHOBHbBIE IOHATHUS, CBSI3aHHBIE C TEMOM 3aHATHSL.

B mpouecce peuienus 3agad BECTU AMCKYCCHUIO CO CTYAEHTAaMHU O INPABUIBHOCTU INPUMEHEHMS
TEOPETUUYECKUX 3HAHUU.

OtMmeuath CTyJI€HTOB, HauOoJee aKTUBHO YYaCTBYIOIIUX B PELICHUH 3a/1a4 U JUCKYCCUSIX.

B koHIIe TpakTUYeCKOT0 3aHATHUS 33aTh AYAUTOPUH HECKOIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Yka3zaHus Jyisl IpoBeieHus 1a00paTOPHBIX 3aHATUH.

Cobmoiate TpeOOBaHMUS TEXHMKH O€30MacHOCTU M TMPOBOJUTH HEOOXOIMMBIE Pa3bsICHEHUS O
MPaBUILHOCTH MTOBEJICHHS B J1a00OPaTOpHUH.

[lepen BbImomHEHHEM J1a0OpaTOPHOM pPaOOTHI MPOBEPUTH CTEMEHb TOTOBHOCTH CTYACHTOB,
HallOMHUTb U OOCYIAUTb OCHOBHBIE TEOPETUUYECKHE IIOJIOKEHUS, 3HAHHWE KOTOPBIX HEOOXOAMMO IJIf
OCMBICIIEHHOTO BBITIOJIHEHUS PadoT.

B nporiecce BhImoIHEHNS paOOTHI CIIEAYET MOCTOSIHHO OOIIATHCSA CO CTY/ACHTaMH, HE AOMYyCKas IO
BO3MOYXHOCTH MX HEMPABUIBHBIX JACHCTBUM.

TpeboBaTh, YTOOBI OCHOBHBIE PE3YNIBTATHl SKCIIEPUMEHTOB ObUIM 3a()MKCHUPOBAHBI CTYICHTAMHU B
MMCEMEHHOM BHJIE.

[TIpu npueme 3auvera mo pabore TpeOOBaTh OTUET O MPOJEIAHHOW paboTe, Te JOJKHBI OBITH
OTpa’keHbI OCHOBHBIE PE3YIbTAThI H BHIBOJIBI.

4.Yxa3aHus 10 KOHTPOJIIO CAMOCTOSATEIbHON PadOThI CTYAEHTOB

[To ycmoTpeHuto mpemnojaBarens 3aJlaHME€ Ha CaMOCTOATENbHYIO paboTy MOXeT ObITh
WHUBUIYTBHBIM WA (PPOHTATHHBIM.

[Tpy ucnonb30BaHUU WHAMBUAYAIBHBIX 3aJaHUil TpeOOBaTh OT CTYACHTA MUCHMEHHBIA OTYET O
MpoieTTaHHOM padoTe.

[Tpu mpumeHeHun GPOHTANBHBIX 3aJaHUl BECTH KOJJICKTUBHBIE OOCYXXIEHHS CO CTyIEHTaMu
OCHOBHBIX TEOPETUYECKHX TTOJIOKEHUH.

C 1enplo KOHTPOJIS Ka4eCTBA BBHITIOIHEHUSI CAMOCTOSATENbHON paboThl TpeOOBATh MHIUBUAYATbHbBIE
OTYETHI (JIOIYCTHMO BMECTO MMCBMEHHOTO OTYETa MPUMEHSITh WHANBHyaIbHBIE KOHTPOJIBHBIE BOITPOCHI).

[Tporpamma coctaBiena B coorBercTBuu ¢ TpedoBanusmu OC HUAY MUOU n yueOHbIM 11aHOM

OCHOBHOH 00pa3oBaTelIbHOM MporpaMMbl MO HampaBieHH0 noarotoBku 27.03.04 VYmpasneHue B
TEXHUYECKHUX CHCTEMax

. |/
Pabouyto mporpaMMy COCTaBUII TOIEHT T\ vl —— [Toaropuor A.A

Peniensent: mpocgeccop Yepuosa H.M.
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[Iporpamma ono6pena na 3acenanuu Y MKH 27.03.04 Ynpapnenue B TEXHUUECKUX CUCTEMAX.

[Ipencenarens yueOHO-METOIUUECKONW KOMUCCHH A {:/ﬁ,' Medenosa 10.A.



