banakoBckuii HHKEHEPHO-TEXHOJOTUYECKUA UHCTUTYT — (prytnan deaeparTbHOTO
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIBLHOTO YUPEKICHUS BBICIIIETO 00pa30BaHUS
«HanuoHanpHbIN UCCIEN0BATENbCKUH sAepHbId YHUBEPCUTET « MU DI»

@akynpTEeT aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa « ®usnka u ecTeCTBEHHOHAYUYHBIE TUCITUTLIAHBD)

PABOYAS ITPOI'PAMMA
10 IUcHuIInHe «Pusnka»

HanpasieHusi nOAr0TOBKHU
«27.03.04 YnpaBiieHUE B TEXHUYECKUX CUCTEMAX))

OcHoBHasi npodeccnoHaTbHAs 00pa3oBaTeJbHasI MPOrpaMMa
«YTpaBieHre U HHPOpMATHKa B TEXHUIECKUX CUCTEMAax)»

Kpasmmdukanus BbIyCKHUKA
bakanasp

®opma 00ydeHust
Ounas

banakoBo



].Ie.m: OCBOCHUA NUCIHUILIMHBI:

- (hopMupOBaHNE HABBIKOB M IPHEMOB HAYYHOT'O METO/A TO3HAHUS;

- obecnieueHre HEOOXOAMMOTO YPOBHS 3HAHMH Ui YCBOCHHS CMEKHBIX OOIIETEOPETUYECKUX U
CIeLMaIbHBIX KYPCOB;

- BbIpa0OTKa TBOPHYECKOIO IIOJXO0JAa K PELICHUI0 HAY4YHO-TEXHUYECKMX 3aJad M IpodieM, C
KOTOPBIMH OyIyIIEMY CIIEHUAIUCTY MPUAETCS CTOJKHYThCS Ha MMPOU3BOICTBE.

3azayu U3y4eHUs TUCLUIUIVHBIL

- CO3/1aHUE Y CTY/IEHTOB OCHOB JIOCTaTOYHO IIMPOKOMN TEOPETHUECKON MOArOTOBKH B 001aCTH (PU3HUKHY,
MO3BOJISIIOIIEN OPUEHTUPOBATHCSA B MOTOKE HAyYHOM, TEXHUYECKON MH(pOpManuu 1 obecrneynBaromeil um
BO3MOKHOCTb MCII0JIb30BaHMs HOBBIX (PU3MUYECKMX INPUHIMIIOB B T€X O0JACTIX TEXHHKH, B KOTOPBIX OHU
CIELUATU3UPYIOTCS;

- (opMHUpOBaHHME Yy CTYACHTOB HAYYHOTO MBINUICHUS, B YaCTHOCTH, NPaBUIBHOCTH MOHUMAHUS
TpaHyIl TPUMEHUMOCTH PA3IUYHBIX (U3NYECKUX MOHATHH, 3aKOHOB, TEOpPUH W yMEHUHl OLEHUBATbH
CTEIEHU JIOCTOBEPHOCTU  pEe3yJbTaTOB, IIOJYYEHHBIX C IIOMOIIBIO OJKCIEPUMEHTAIBHBIX  WJIHU
MaTEMaTHYECKUX METOJOB UCCIIEI0OBaHUS;

- YCBOEHHE OCHOBHBIX (DM3MYECKMX 3aKOHOB M SIBJICHUH KJIACCUUECKOW M COBPEMEHHOH (PU3MKH,
METO0B (PU3NYECKOTO UCCIIEJOBAHUS;

- BbIpa0OTKa y CTYJEHTOB IPHEMOB M HABBIKOB PELICHMsS KOHKPETHBIX 3ajjad U3 pa3HbIX oOsacTel
(bU3MKH, TOMOTAIOIIUX B AaJbHEHUIIIEM CTYJACHTAM peIlaTh MPAKTHIECKUE 3a/1aUH.

- 03HAKOMJICHHE CTYAECHTOB C COBPEMEHHOM amnmapaTrypoi, BBIYMCIUTEIbHON TEXHUKOM U BhIpaOOTKa
Ha4yaJIbHbIX HABBIKOB IIPOBEACHUS HAyYHBIX HCCICIOBaHUMN.

Mecto qucuuiinHbl B cTpykrype OOII BO

Wzydyenne mucturuiiael «®Pu3uka» OasupyeTcss Ha 3HAHUSAX, YMEHHSIX M  HaBbBIKax,
chOpPMUPOBAHHBIX B pe3yJdbTaTe OCBOCHHS JUCIUIUIMH «Dusmkay, «Anredpa», «[eomeTpus»
npeablayIel cTyleHn o0pa3oBaHus: cpeHee 00pa3oBaHue, cpeaHee mpodeccrnoHanibHoe 00pa3oBaHue.

TeopeTnueckue 3HaHHS, MOJTYYCHHbIE MO OCBOEHUIO TUCIUIUIMHBI, SIBISIOTCS 0a30BBIMHU IS

W3Y4YE€HUS] OCHOBHBIX JMCLUHUIUIMH, (OPMHUPYIOIIUX KOMIETEHTHOCTHYIO MOJIE€Tb BBITYCKHUKA M MPO(UITH
MOJIrOTOBKH.

Komnerenuuun o0y4yaomierocsi, ¢gopmupyemble B pe3yjabTaTe OCBOCHHS
AUCHUIIJINHbBbI

B npomecce ocBoeHMss [JaHHOM JUCHMIUIMHBI Yy CTYyJIeHTa (QOPMHUPYIOTCS —CIEeAyIOIue
KOMIIETEHIINH:

YHUBEpCaIbHbIE
Kon HaumenoBanue
WHanuKaTopsl JOCTIKEHUS KOMIIETEHIHH
KOMITETEHITHH KOMITETEHITHH
YK-1 Crnocoben ocymectBiath | 3-YK-1 3HaTh: MeToiuku cOopa 1 00paboTKH

MIOWCK, KPUTHICCKUH nHGPOpMAIINHY; aKTyaIbHbIE POCCHIICKHE U 3apyOeKHbIC
aHaJu3 ¥ CUHTE3 WCTOYHUKH HHpOpManuu B chepe nmpopeccuoHamTbHON
WHPOPMAIIAH, IPAMEHSATh | JACATEIBHOCTH; METO/I CUCTEMHOTO aHalTN3a

CHUCTEMHBIN MOJXO0. AJIS V-VK-1 YMmeTb: IpUMeHsATh METOJIUKH TTOMCKa, cOOpa U
pELIeHUS] TOCTABIEHHBIX 00paboTKu MHPOPMAIUH; OCYIIECTBIATh KPUTUYECKUI
3a1a4 aHaJM3 ¥ CUHTE3 UH(OpMAIMH, TIOTYYEHHON U3 pa3HBIX

HCTOYHHKOB

B-VK-1 Bnagers: MeTogamu noucka, coopa u
00pabOTKH, KPUTHIECKOTO aHAIM3a U CHHTE3a
nH(pOpMAaIUN; METOAUKON CHCTEMHOTO MOAX0/a IS
pelIeHrs MOCTaBJIEHHBIX 3a7a4

VYKE-1 Cnooco0€eH UCIIOIB30BaTh 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI




3HaHUA
€CTCCTBCHHOHAYYHBIX
AUCHUILIIIUH, IPUMCHSATH
MCTOABI MAaTCMATUYCCKOI'O
aHajlIn3a u
MOACIINPOBAHUA,
TCOPCTUUCCKOI'O U
OKCIICPUMCEHTAJIBHOT'O
HCCICI0BAaHUs B
INOCTABJICHHBIX 3aJJja4dax

€CTECTBEHHOHAYYHbIX JUCLIMILIUH, METOAbI
MaTeMaTHYECKOr0 aHAJIN3a U MOJIETUPOBAaHMS,
TEOPETUUECKOT0 U SKCIEPUMEHTAIIBHOTO UCCIIEOBAHUS
V-VYKE-1 ymeTh: Ucnoib30BaTh MaTEMAaTUUYECKHE
METO/bl B TEXHUYECKUX MPUIOKEHUSAX, PACCUUTHIBATH
OCHOBHbBIE YUCJIOBBIE XapAKTEPUCTUKHU CIyYalHbIX
BEJIMYUH, pEIIaTh OCHOBHBIC 33/1a41 MaTEMaTU4ECKOU
CTaTUCTUKH; pelIaTh TUIIOBBIE PACUETHBIE 3a/1a4U
B-VKE-1 Bnanets: MeTogaMu MaTeMaTUHYECKOTO
aHaJIM3a U MOJCIIMPOBAHUS; METOJAMU PEILLICHUS 3a7a4
aHaJIM3a U pacueTa XapaKTePUCTUK (DU3HMUECKHUX CHCTEM,
OCHOBHBIMH ITpUEMaMH 00pabOTKH SKCIIEPUMEHTATbHBIX
JAHHBIX, METOIaMU PAOOTHI C MPUKIIATHBIMU
MIPOrpaMMHBIMU IPOJYKTaMHU

VKII-3

CrocobeH cTaBUTH ceOe
o0Opa3oBaTelbHbIC 1IEITH,
1101 BO3HUKAFOIIINE
JKU3HCHHBIC 33]1auH,
oI0MPaTh CIOCOOBI
pCILICHHS U CPE/ICTBA
pa3BUTHS (B TOM YHUCIIE C
UCTIOJIb30BaHUEM
IU(POBBIX CPEIICTB)
JPYTUX HEOOXOAUMBIX
KOMIIETEHIINI

3-YKI-3 3HaTh: OCHOBHBIE TPHUEMBI IPPEKTUBHOTO
yIIpaBJIeHUs COOCTBEHHBIM BpEMEHEM, OCHOBHBIE
METOAMKH CAMOKOHTPOJISl, CAMOPA3BUTHS U
caM000pa30BaHMs Ha MPOTSHKEHUH BCEH KHU3HU C
WCTIOJIh30BaHUEM IU(POBBIX CPEICTB

Y-VYKU-3 YmeTh: 2pPeKTUBHO MIaHUPOBATH U
KOHTPOJIMPOBATH COOCTBEHHOE BPEMsI, UCTIOIB30BATh
METO/IbI CAMOPETYJISINHU, CAMOPA3BUTHS U
caMo00y4YeHHS B TEUCHHE BCEH JKU3HU C
UCTIOJIb30BaHUEM IIU(PPOBBIX CPEICTB

B-VKII-3 Bnangers: MeToaMu yIIpaBiIeHUs
COOCTBEHHBIM BPEMEHEM, TEXHOJIOTUSIMH
MpHOOPETEHUS, UCIIOJIH30BAHUS M OOHOBIICHUS
COIIMOKYJIBTYPHBIX U MPOECCHOHATBHBIX 3HAHUH,
YMEHUH, U HABBIKOB; METOJIMKaMHU CAMOPA3BUTHS U
caMo00pa3oBaHMsl B TEUEHUE BCEH )KU3HU C
MCTIOJIh30BaHNEM IU(POBBIX CPENICTB

obmenpodeccuoHanbHbIE

Kon HanmenoBanue
WNHaukaTopbl TOCTUKEHUS] KOMIIETEHIIUU
KOMIIETEHIINH KOMIIETEHIINH
OIIK-1 Cnoco0Oen ananusupoBarh | 3-OIIK-1 3Harh: NpUHIMIBI HOCTPOEHUSI CUCTEM
3a1a4n yTIpaBJICHUS
npodeccuoHanbHOM V-OIIK-1 YMmeTh: aHanmu3upoBaTh 3a/1a4 YIIPaBJICHUS B
JESATEIIBHOCTH Ha OCHOBE | TEXHUYECKHUX CUCTEMAX
MMOJI0KEHUH, 3aKOHOB U B-OIIK-1 Bnagers: 0a30BbIMH 3HAHHUSIMH O THUITOBBLIX
METO/I0B B 00JIaCTH TEXHUYECKUX CPEJICTBAX aBTOMATUKH U YIPABICHUS
€CTECTBEHHBIX HayK U
MaTeMaTHKI
OIIK-2 Crnocoben 3-OIIK-2 3HaTh: OCHOBHBIE IPUHIIMIIBI 1 METO/IbI
bopMynHupoBaTh 331a4H noctpoeHus (hopManu3aIim) U UCCIEI0BAHUS
npodeccuoHanbHOM MaTeMaTHYeCKUX MOJIEJIe CUCTEM YIpaBIEHUs, UX

JESATEIIBHOCTH Ha OCHOBE
3HAaHUU, TPOPUITBHBIX
paszenoB
MaTeMaTHYECKUX U
€CTeCTBEHHOHAYYHbIX
JUCIUIUINH (MOJyJIeil)

(opMbI ipeicTaBICHUS U TpeoOpa3oBaHus s 1eTei
yIIpaBICHUS

V-OIIK-2 YMeTh: 1eMOHCTPUPOBATH HABBIKU
WCTIOJIh30BAHUS 3HAHUN (DPU3UKU 1 MATEMATHUKH IS
peleHus 3a/1a4 TEOPETUYECKOTO U MPUKIIATHOTO
Xapakrepa




CUCTEM

B-OIIK-2 BiageTs: aHAJIUTHYECKUMU U YUCIIOBBIMUA
METOJaMH JIJIs pacdyeTa TEXHUYECKHUX MapaMeTpOB

33113'—[1/1 BOCIIMTAHHUSA, PCAJIU3YEMBIC B pPaAMKaX OCBOCHHUA TUCHHUIIJINHBI

Hcnosb3oBanue
" BogieyeHnune B
C03IIaHI/Ie YcCJ10BUH, BOCIIUTATEJIBHOI'O
HanpasJjenue/meau N PA3HOILIAHOBYIO
o0ecnevYnBaKOIINX MOTEeHIHAIA Y9eOHOH
BHEY4YeOHYI0 1eiTeJIbHOCTh
JTUCHMIIIUHBI
[Ipodeccuonanbroe | - popMuUpOBaHUE Ucnonp3oBanue 1.Opranu3zaius Hay4yHO-
U TPYIOBOE KYJIbTYpbI BOCITUTATEIHLHOTO MPaKTUYECKUX
BOCIIUTaHHE UCCIIEIOBATENBCKON | MOTEHLIMaa JUCIUIUIMH | KOH(EpEeHIIM U BCTPEY C
Y MHXXEHEPHOU po(ecCHOHATLHOTO MOJYJIS | BEAYIIUMHU CHEITHATACTAMHU
nesitenbHoCcTH (B16) | mtst dbopMHUpOBaHUS | TPEATIPUATHNA TOpOaA U
WHXXEHEPHOTO MBIIUICHUS U | BETe€paHaMU aTOMHOM
WHXXEHEPHOW KYJIBTYpPBl 3a | OTpaciu.
CUéT npakTuueckux | 2. Opranuzanus u
CTYJEHYECKHX HUCCIIEJIOBAHUI | MPOBEICHUE PEIMETHBIX
COBPEMEHHBIX OJINMITHA/] U Y9aCTHE B
MIPOM3BOJICTBEHHBIX CHCTEM; | KOHKypcax
MIPOCKTHOMN NESATEIILHOCTH | POPECCHOHATBHOTO
CTYJIEHTOB IO pa3pabdOTKe U | MacTepCTBa.
ONTUMU3ALNH 3.YuacTue B eXeroHbIxX
TEXHOJIOTUYECKUX  CHUCTEM, | aKIHSIX CTYJCHUYECKHX
CBSI3aHHOM € PEIICHUEM | CTPOUTEIBHBIX OTPSIOB
peabHbIX
MIPOU3BOJICTBEHHBIX  3a]1a4;
MIPOXOXKIACHHUS qyepes
pa3zHOOOpa3HbIC UTPOBEIE,
TBOpUYECKHE, (ecTUBAIbHBIC
dbopmbl, TpeOyrole aHamm3a
CIIO)KHOTO 00BeKTa,
MMOCTAaHOBKU  OTHOCHUTEIHLHO
HEro  mpeoOpazoBaTENbHBIX

3a1a4 JUIsl UX ONTUMAJIbHOTO
peIIeHus.

CTpykKTypa u coaepkaHue y4eOHOM IMCIUTITHHBI
Jucnuniuza npenojaercst cTyaeHTam B 1,2-oM cemectpe. OOmias TpyA0e€MKOCTb JUCIUILIMHBI

COCTAaBJISICT 8 3aUETHBHIX SAUHMII, 288 ak. Jaca.
Kasengapubiii niian

Ne Ne Haumenoanue paznena Bunet yaeOHON AeITEIBbHOCTH ATtTecrarnn MaxkcuManLHBIN
P (Temsr) (dac.) us Oayut 3a pazmen
a e JACIATUIMHEI pasnena,

3 3 2 (popma)
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e = g
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1 cemecTp




1 11 OCHOBHBIC TTOHATHS U 65| 1 05 1 4 Tl 25
omnpeneneHus GU3NKU
1.2 | Mexanuka HeloToHa 65| 1 0,5 1 4
1.3 | 3aKOHBI COXpPaHEHHUS 9 2 1 2 4
14 Kunemaruka v AMHAMHKa 20 | 4 4 2 10
TBEPJOrO TeJa
1 1.5 | PenstuBucrckas mexanuka | 14 4 - 1 9
1.6 | MonekynsapHas ¢pu3uka 17 4 2 1 10
1.7 | OCHOBBI TEPMOJMHAMHKH 18 4 2 2 10
2 2.1 | OCHOBBI SIEKTPOCTATHKI 17 4 2 2 9 T2 25
29 MarnuTocTtaTika B 18 4 5 2 10
BaKyyMe U B BELICCTBE
23 YpaBHeHus Makcseuia 18 4 2 2 10
KBasucranroHapHble TOKH
Hroro 3a 1 cemectp | 144 |32/10| 16/6 |16/6 | 80 50
Bun npomexxyToOYHOH aTTecTarnun OK3aMeH 50
2 ceMecTp
3 31 KonebarensHoe 1BUKEHUE. 16 4 2 2 10 T3 30
CneKkTpallbHOE pasJIoKEeHUE
32 Kunemarnka BOTHOBBIX 16 4 5 2 10
IPOLIECCOB
WuTephepennns n
3.3 | mudpakuus BOJH. 16 4 2 2 10
OneMeHTbl Oypbe-ONTUKH.
34 KBanToBas ontuka u 16 4 5 2 10
teopus bopa.
35 OCHOBBI KBaHTOBOH 16 4 5 2 10
MEXaHUKH
3.6 | ®usnka aToMOB ¥ MoJIeKy1 | 16 4 2 2 10
4 4.1 | AtomHoOe PO 16 4 2 2 10 T4 20
SInepHble CHIIBI U SiIEpHBIE
4.2 | peakuuu DieMeHTapHbIE 16 4 2 2 10
YaCTHIIBI
Hroro 3a 2 cemecTp | 144 |32/10) 16/6 |16/6| 80 50
Bun npomexxyTo4HOM aTTecTanuu €] 50
MUTOI'O | 288 |64/20] 32/12 |32/12] 160

* - COKpalleHHOe HauMEeHOBaHUEe (hOPMBI KOHTPOJIS
** - cyMMa MakCHUMAallbHBIX 0aioB MoikHa ObITh paBHa 100 3a cemecTp, BKIItouas 3a4eT U (WIK)

JK3aMEH
CoxkpalieHHOe HAaMMEHOBaHUE POPM TEKYIIEr0 KOHTPOJIS U aTTECTAIlUH Pa3/IeioB:
O0o03HayeHHE Ilo1HOEe HAaMMEHOBaHME
T TectupoBanue
C) OKk3aMeH

Conep:xaHue JIEKIIMOHHOTO Kypca

Y4yeoHO-
Tempbl JIeKIHUH. Bcero
METOANYEeCKOoe
Bomnpocekl, oTpadaTsiBaeMble Ha JIEKINH 4acoB
ob0ecreueHue

1 2 3




OCHOBHBIE TIOHATHUS U ONIpeieeHus (PU3UKH.
[Mpeamer ¢u3ukum u e€ ompenenenue. CBsi3b C APYTUMH HayKaMmH.
[Ipocreitine Monaenu MexaHWuyecKou cucrtembl. Cuctema oTcuera H
cucteMa KoopauHar. KuHeMarnueckue BEJIMYUHBL: paguyc-BEKTOD,
[IepeEMELICHUE, CKOPOCTb, YCKOPEHHUE, ITYTh.

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

Mexanuka HproToHa.

HNuepunaneHas cucremMa orcyera M InepBbll 3akoH HerotoHa. IlonsTue
CHUJIbI, MPAaBWJIO CJOXKEeHUs1 cui. Bropoi 3akon HeroTona. Tperuil 3akoH
HploToHa © 3aKkOoH coxpaHeHUs HMIyJabca. ['paHUIBl NPUMEHEHUS]
3akoHOB HproToHa. [Ipumeps! penienus 3agad.

3aKOHbI COXPAaHEHUS.

OOmast QopMynupoBKa 3aKOHa COXPAHEHHUS HMITyJbCa B MEXaHUKE.
Mexanuueckass pabora. Kunernueckas osueprus. [loTeHuumanpHas
9HEprusl. 3aKOH COXPaHEHUsI MEXAHUYECKOU SHEPIUu.

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

KunemaTtuka v IMHaMUKa TBEPJIOrO Teja.

AbcomoTHO TBepaoe teno. IloctynarenbHoe U BpamaTenbHOE JTBUKCHHUS
TBEPAOIrO Tena. MOMEHT Cuibl. YCIIOBUE PAaBHOBECHS TBEPAOrO Teja.
MoMeHT uHepUuu TBEPAOro Tela U MpuMepsl ero pacyera. OCHOBHOE
ypaBHEHUE JUHAMUKH BpAIIATEIBLHOTO JBWIKEHUS TBEPIOTO Tela,
UMEIOIET0 (PUKCUPOBAHHYIO OCh BpalleHUs. MOMEHT UMITYJIbCa U 3aKOH
COXpaHEHHUS MOMEHTa uMIlyJbca. LleHTp wuHepiuu TBEpAOTO TEna.
CpaBHeHUE IBIKEHUS TBEPJOTO TeJa ¢ JBUKEHHEM MaTepUaTbHON TOUKH

OCHOBEI DCJI?ITI/IBHCTCKOfI MCXAaHHUKU.

HpI/IHI_II/IH OTHOCHUTCIBHOCTHU B MCXaHHUKE. HOCTy.]'IaTLI TCOPUU
OTHOCHUTCIIBHOCTH. CJIGI[CTBI/I?[ TCOpHUHU OTHOCUTCIILHOCTH. BzanMocss3b
MacCChl 1 DOHCPIruu.

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

MonexynsipHasi pu3uKa.

OnpezneneHue  CTaTUCTUYECKOTO W TEPMOJUHAMUYECKOI'O METOJIOB
U3yYeHHs] MaKpPOCKOIHMYECKUX TeJl; UX JOCTOMHCTBA U HEIOCTaTKH.
OcHOBHBIE HOJIOKEHHUS MOJIEKYISIPHO-KMHETHYECKOM TEOPHH.
Onpenenenne  WACANBHOTO ra3a. [paHUIBI TPUMEHHMOCTH MOJIEIH
uaeanbHOro rasza. TemmepaTrypa M JaBl€HHE C  TOYKM  3pEHHS
MOJICKYJISIPHO-KMHETHYECKOW  Teopuu. llpumep misi  0HOATOMHOTO,
U/IeaIbHOTO Ta3a. YpaBHEHHE COCTOSHUS HJEabHOro raza (ypaBHEHHUE
Kunaneiipona-Menieneesa) .

OCHOBBI TEPMOAMHAMHUKH.

OcHOBHbBIE TOHATUS TEPMOJMHAMHUKH; TeEIUIONEeperadya M €€ BHJBL
IlepBblii  3akOH  TepMoaAMHAMUKH. M3oTepMuueckuii, H30XOPHBIN,
n300apHBIi IpoLecChl; HMX H300pa)keHHe Ha P-V-auarpamme.
AnunabaTuyeckuii mpolecc U €ero ypasHeHue. Bropoit 3aKO0H
TEPMOJAMHAMUKHU. DHTponus U e€ cratuctuueckui cmpica. Luxkn Kapho
uaeansHo  TeruoBoit Mammubel W ero K. Il JI.; rpaduueckoe
n300pakeHre padOThl 32 OJMH ITUKJ UACATHHON TEMJIOBOM MAIIUHEI.

OCHOBBI DJIEKTPOCTATUKH.

OJIEKTPUYECKUI 3aps]] M €ro CBOMCTBA. OJIEKTPUUYECKOE II0JE M €ro
xapakrepucTuku. Teopema ITaycca ans  DJIEKTPUYECKOrO  MOJIS.
[IpOBOHUK B 3JNEKTPUYECKOM MOJE. DHEPIHs JJIEKTPHUYECKOrO MOJI,
3allaCEHHOT0 B KOHAEHcarope. JMmonb B DIEKTPUYECKOM  IIOJIE.
[Tonsipu3anus AUAIEKTPUKA.

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

MarsurocTaTuka B BaKyyM€ U B BEHIECTBE.
3akoH AwMriepa ISl B3aUMOJIEHCTBUS DJIEMEHTOB TOKa. 3akoH buo-
Capapa-Jlannaca. IIpuMepsl pacuera MarHMTHOTO IOJI JJIsi KPYTOBOTO

BUTKA C TOKOM H OECKOHEYHO JJIMHHOI'O HpSIMOJ'II/IHeI\/IIHOFO IIPOBOAHMKA.




MarmeTuku u ux BHU/BI.

YpaBHeHus Makcsesa.

SBnEeHUE 3IEKTPOMAarHUTHOW MHIYKIUU, UHYKTUBHOCTb, CAMOMHIYKIIHSI.
Tok cmemenus. YpaBHenuss MakcBeuta B HHTETpaATbHON Qopme, TUIOCKast
AIIEKTpPOMAarHuTHasl BojiHA. YpaBHeHUs MakcBeia B quddepeHIanbHOM
dbopme. MarepualibHbIC YpaBHCHHUS.

KBazucralimoHapHbIE TOKH.

Ornpezenenne KBa3ucTalmoHapHOro Toka. [Ipumepsl kBa3ucTalMOHAPHBIX
TOKOB, Tpaduyeckas HHTEPIPETalns XapaKTEePUCTHUK JaHHBIX TOKOB IPH
IMOMOIIH MCTOAA BEKTOPHBIX AUAI'paAMM.

KonebarenpbHoe IBUKEHHE.

Buner xonebanmii. ['apMOHWYECKHe KOJICOAHMSI Kak IMPOCTCUIINN BUJ
KOJIeOaHUIA. Croxenue KOJIEOAHHH, METOJ BEKTOPHBIX
nuarpaMMm.l'apMOHMYECKUH M aHTAPMOHUYECKHM OCHWULIATOP M UX
npuMepbl. Marematudeckuii u ¢u3ndeckuii MasTHUK. KonebaTeabHbIi
KOHTYD.

CrekTpalbHOE PA3IOKECHHUE .

DU3NYECKUI CMBICH CIIEKTPAIIBHOTO pasiioxkeHus. Teopema Dypre.
[Tpumepsr paznoxenuss Oypbe Ha KOHKPETHBIX (DU3MUECKUX IPOIIEeccax;
KOJICOAHUS CTPYHBI.

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

KunHematrka BOJIHOBBIX IPOIIECCOB.

Bunel BosiH 1 ux xapakrepuctuku. Ilonepednbie M MpoOJOIbHBIE BOJIHBI.
BonHoBOe ypaBHeHHE IUIOCKOW YHNpPYroil M IJIOCKOH 3J1€KTpOMarHuTHOM
BOJIHBI; pE3YJIbTAT PELIECHUS JAHHOTO YpaBHEHUS — YpaBHEHUE BOJIHBI.

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

Untepdepenius u nudpakiys BOJIH.

KorepentHocTh. CrnokeHue KosiebaHMM 711  JABYX  KOTE€PEHTHBIX
MCTOYHMKOB. VIHTepdepeHInsa Ha TOHKUX IieHkax. [IpuHiun ['roiireHca-
Openens. 3oubl Openens. Ilpumepst nudpaxkumu. Judpaxinmonnas
pererka. ECTeCTBEHHBIN U MOJISPU30BaHHbIN CBET.

OneMeHThl Dypbe-OnTHKY.

[TpencraBinenne rapMOHUYECKHX KOJIEOAHUN B KOMIUJIEKCHOM IMJIOCKOCTH.
Psan @ypse u unterpan @ypse.

KBanrtoBas onrtuka u reopus bopa.

TeroBoe M3TydeHHE W 3aKOHBI M3TYYCHHUS aOCONIIOTHO YEPHOTO Tella.
®otonbl, nocrosiHHas [lnanka um Qopmyna I[lmanka ans8 TIOTHOCTH
W3JTy4eHHst a0COIFOTHO YepHOTo Tena. bopoBckasi Teopusi aTOMOB.

OU [1-7]
TV [8-17]
P [36-39]

OCHOBBI KBAaHTOBOW MEXAHUKH.

KopnyckyisipHO-BOJIHOBOM JlyaJn3M MaTEpHUH. [TpunIMN
HeolnpeAeaeHHOCTH. KBaHTOBBIE COCTOSIHMS M IPUHLMII CYNEPIO3HULIMH.
Bpemennoe u cramnuonapHoe ypaBHeHus llpenunrepa.  OmnepaTopsl
¢bu3nyeckux BenuuruH. KBaHTOBaHME SHEPTUU U SHEPTETUYECKUNA CHEKTP.
[Ipocreiimue 3aja4u KBAaHTOBOW MEXaHUKH.

Ddu3rka aTOMOB ¥ MOJIEKYJI.

Atom Bomopona B Teopun Ilpeaunrepa. Ilepmoanueckas cucrema
oieMeHTOB  MeHaeneeBa. MOJEKyINbl, THUIBI CBA3€d B  MOJIEKYJIax,
MOJIEKYJIIpHBIE CIEKTphI. Jlazepbl. DIeMEHTBHI 30HHOW TEOPUU TBEPAOTO
Tena.

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

ATOMHOE SApO.
CocTaB aTOMHOIO s/pa ¥ €ro XapakTepUCTUKH. Macca U 3Heprus cBs3u
snep. IlpoGnembl mocTtpoeHuss Teopun sAnpa. KamenbHas Mojemb.

O0o0s104eyHas MOAEb.




S nepHBIE CHUJIBI M SJIEPHBIE PEAKIIMU.

Snepubie cunbl. PanMoakTUBHOCTh. 3aKOH PaJMOAKTUBHOTO pacraja.
S nepHble peakuuu.

OeMEHTapHbIC YACTHUIILI,

Knaccudukanus amemeHTapHbiXx 4actui. OCHOBBI  COBPEMEHHOTO
€CTSCTBO3HAHMS.

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema NMPAKTUYCCKOIo 3aHsATUSA. BOl'IpOCLI, OTpaﬁaTbIBaeMbIe Ha
NMPAKTUYCCKOM 3aHATHH

Bcero
4acoB

Y4yeOHO-
MeToIuYecKoe
odecmeueHue

1

3

Mexannka HeroToHa.

2. IlonsTue cumbl, IpaBUIO CIOXKeHUS cuil. Bropoil 3akoH HproToHA.
3. 3akOoH coXpaHEHUs WMIyJlbCca. ['paHUIBl NPUMEHEHHS 3aKOHOB
Herorona. [Ipumepsl penienus 3a1ay

3aKOHbBI COXPaHEHHUSI.
4. Mexanuueckass pabota. Kunermyeckas sueprus. [lorenuuanbHas
SHEpTUsl. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

Kunemaruka ¥ AMHaAMHKA TBEPAOLO TENA.

5. MowmeHT cunbl. YCiIOBHE paBHOBECHs TBEpAOro Tena. MOMEHT
WHEpPLUMHM TBEpPIOIrO Teina M Ipumepsl ero pacuyera. 6. OcHOBHoOe
YpaBHEHHE JUHAMHUKU BpalllaTEJIbHOIO JABW)XEHHUS TBEPAOrO Tela,
MMEIOILEro (PMKCUPOBAHHYIO OCh BpallleHUsl. MOMEHT UMIIYJbCa U 3aKOH
COXpPAaHEHHsS MOMEHTa WuMIyJibca. lleHTp uHepHuM TBEpPAOro Tea.
Pemenue 3agay.

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

MosekyaspHas Gusuka.

8. Ompenenenue uaealbHOTO Tra3a. Temmeparypa U JaBJI€HHE C TOUKU
3peHHsT  MOJIEKYJISpHO-KMHEeTHYeckol  Teopuu.  Ilpumep — ans
OJTHOATOMHOTO HJEAJIbHOTO Tra3a. YpPaBHEHHE COCTOSIHUS HAEAIBHOTO
raza (ypaBHenue Knamelipona-Menneneesa).Pemenne 3anau.

OCHOBBI TEPMOJIMHAMUKH.

9. OCHOBHBIE TOHATHS TEPMOJAMHAMHUKHU;, TEIUIONEpeaadya U €€ BUIIBIL.
W3oTepMuueckuii, N30XOPHBIN, N300apHBINA MPOIIECCHI; NX U300paKeHNE
Ha P-V-muarpamme. Axanabaruueckuii mpoliecc u ero ypaBHenue. Lk
Kapuo uneansHoit TeruioBoit mammubel u ero K. I1. JI.; rpaduueckoe
n300pakeHue padOThl 38 OAMH UK UACATbHON TEIIOBOM MAIlTUHBI.

OCHOBBI DJIEKTPOCTATUKH.

10. DnexTpuuecknuii 3aps U €ro CBOMCTBA. DJIEKTPUUYECKOE IOJIE U €T0
XapakTepucTuku. Teopema IT'aycca Uit DJIEKTPUYECKOTO — ITOJISL.
[IpoBOAHMK B D2JIEKTPUYECKOM IIOJIE. DHEPrusl 3JIEKTPUUECKOTo IOJI,
3allaCeHHOr0 B KOHAEHcaTope. J\Mnois B 3J1€KTPUUECKOM MOJIE.

OM [1-7]
IV [8-17]

MaruuTocTaTika B BaKYyYME U B BEIIECTBE.

11. 3akon Ammepa sl B3aUMOJEHCTBUSL AJIEMEHTOB TOKa. 3akoH bwuo-
CaBapa-Jlannaca. 12. Ilpumepsl pacueTa MarHUTHOTO TOJA 7S
KPYrOBOTO BHUTKA C TOKOM M OECKOHEYHO JIMHHOTO MPSIMOJIUHEHHOTO
MTPOBO/THUKA.

P [36-39]

YpaBHeHuss Makcgesia.

13.  SlBneHme  SNEKTPOMArHUTHOW  WHAYKIHMHM, HWHIYKTUBHOCTD,
CaMOUHJIYKIMS. YpaBHEHHs MakcBemna B HMHTErpalibHON  (dopme,
IJIOCKas  JJIGKTPOMarHuTHas BOJIHA. YpaBHeHus MakcBemia B
muddepenunansHol popme. MaTepuanbHble ypaBHEHUS.
KBasucralmoHapHbIE TOKH.




14. Onpenenenue KBa3UCTALIMOHAPHOTO TOKA. ITpumepsl
KBa3MCTA[MOHAPHBIX TOKOB, rpadpuueckas UHTEpIpeTanus
XapaKTepUCTHK JIaHHBIX TOKOB IIpU TIOMOIIM METOJAa BEKTOPHBIX
JMarpaMm.

2 ceMecTp
KonebaTtenbHOe ABUKEHUE. 2 OU [1-7]
1. Bugel konebanmii. CroxeHue KoyieOaHHUH, METOJ BEKTOPHBIX JIN [8-17]
nuarpaMm. 2. ['apMOHMYECKHM M aHTapMOHUYECKHH OCHMIUIATOP U HX 1P [36-39]
npuMepbl. MareMatuueckuii U pusuveckuii MasTHUK. KosjeOaTenbHbIid
KOHTYD.
CrexkTpalbHOE Pa3I0KEHHE .
4. Tlpumepsl pasznoxkeHuss Dypbe Ha KOHKPETHBIX (DH3NUYECKUX
nporeccax; KojaeOaHus CTPYHBI.
KunemaTuka BOJHOBBIX ITPOLIECCOB. 2
5. Buasl BonH M ux XxapaktepucTuku. llomepeunble W NpoAOIbHBIE
BOJIHBI. 6. BonHOBOe ypaBHEHHE IIJIOCKOW YINPYrol U IUIOCKOHN
9JIEKTPOMArHUTHOM BOJIHBI; PE3YJITAT PEIICHUS JAHHOTO YPABHEHUS —
YpaBHEHUE BOJIHBI.
Wntepdepenius u nudpakiys BOJIH. 2
7. KorepentHoctb. CroxeHue KoneOaHUN Uid ABYX KOT€PEHTHBIX OU [1-7]
MCTOYHUKOB. MIHTEepdepeHIus Ha TOHKUX TuleHKaX. [Ipunammn [roiirenca- JIU [8-17]
Openens. 8. 3oubl Openens. [Ipumepsr nudpakuuu. Judpakuronnas WP [36-39]
pemieTka. EcTeCTBEHHBIN U MOJISPU30BAHHbBIN CBET.
DneMeHThl Dypbe-OnTHKH.
9. IlpencraBieHne TapMOHMYECKHX KOJI€OAaHMI B  KOMILIEKCHOM
10CKOCTH. Py @ypwe u unterpan Oypse.
KBanToBas ontuka u Teopus bopa. 2
1,2. TerioBoe W3JIy4eHHE M 3aKOHBI M3Ty4€HHUS a0COJIOTHO YEPHOTO
tena. 3,4. bopoBckas Teopusi aTOMOB.
OCHOBBI KBAHTOBOW MEXaHUKH. 2
5,6. [lpunnun HeomnpeneneHHOCTU. KBaHTOBBIE COCTOSIHUS M TIPUHITUIT
cynepno3unuu. BpemenHoe u craunonapuoe ypasHenus Llpenunrepa.
7,8. Omeparopsl ¢u3MUEeCKUX BeIUYMH. KBaHTOBaHHWE DSHEPIHH U
PHepreTudecKui crekrTp. IIpocrenmme 3agaun KBAaHTOBOM MEXaHUKH.
®dusnKa aTOMOB ¥ MOJIEKYJI. 2
9,10. Atom Bomopona B teopun Lllpeaunrepa. Ilepuoanueckas cucrema
sieMeHTOB MeHnnaeneeBa. MoJeKylibl, THUMBI CBSI3€d B MOJIEKyJax, OM [1-7]
MOJICKYJISIPHBIE CTIEKTPHI.
11,12. JIazeppl. DneMeHTbl 30HHOW TEOPUH TBEPOTO Tea. AN [8-17]
ATOMHOE S1pO. o WP [36-39]
13. CocTaB aTOMHOTIO S1Ipa U €r0 XapaKTEPUCTUKH.
14. Macca u 3Heprust cBsI3u sAep.
A nepHble CUIIbL U SIEPHBIEC PEAKIINH. 2
15. SAnepHble cuiibl. PaanioakTHUBHOCTG.
16. 3akoH paArOaKTUBHOTO pacnaia. SnepHble peakiuu
DJIeMEHTapHBIE YaCTULIBI.
17. Knaccuduxarus >neMeHTapHBIX YaCTHII.
18. OCHOBBI COBPEMEHHOI'0 €CTECTBO3HAHUSI.
IlepeyeHb 1a00paTOPHBIX PadoOT
. Yu4eOHo-
HaumenoBanue 1adopaTopHoii padoThl. 3axaHus, Bcero
BOIIPOCHI, 0TPadaTbIBaeMble Ha J1a00PATOPHOM 3aHSATHH 4acoB D:)%Te(;i::::;;e
1 2 3




BBomHoe — maboparopHoe — 3aHATHE,  HMHCTPYKTOX  TO  TEXHUKE
0e30macHOCTH
Jlabopamopnas paboma «OmnpeneneHue CKOPOCTU MYIH MPH MTOMOIIH

OAJUTMCTUYECKOTO MAITHUKAY.

Mexanuka HptoToHa. 3aKOHBI COXpAaHEHHUS.
O6mas dopmynHpoBKa 3aKOHa COXPAaHEHUS HUMITyJbCa B MEXaHUKE.
Mexanunueckasi padota. Kunernueckast sHeprus. IloTeHumanbHas sHEprus.
3aKOH COXpaHEHHUsI MEXaHUYECKON IHEPTHUH.

OU [1-7]
I [8-17]
MYV [18-35]
VP [36-39]

Jlabopamopnas paboma «V13yueHue BpamaTeIbHOTO ABHKCHUS.
Kunemarvka ¥ JuHaMuiKa TBEpAOro Teiaa. MOMEHT HMHEpPUUU TBEPIOTO
Tena W nOpuMmepbl ero pacdyera. (OCHOBHOE YpaBHEHUE JTUHAMUKH
BpalllaTeIbHOIO JBHKEHHUS TBEPIOTO Tejla, MMEIOUIero (UKCHPOBAHHYIO
OoCb BpamieHus. MOMEHT UMIyJIbca M 3aKOH COXPAaHEHHS MOMEHTa
MMITyJIbCa.

Jlabopamopnas paboma «PU3NUECKUI MASTTHUK.

Kunemaruka ¥ JuHaMHKa TBEpAOro Teja. MOMEHT MHEpPUUU TBEPIOTO
Tera W OpuMepsl ero pacyera. OCHOBHOE ypaBHEHHE JTMHAMUKU
BpalllaTeIbHOTO JBIIKEHHUS TBEPIOTO Tela, MMEIOUIero (UKCHPOBAHHYIO
0Cb BpaIlICHUS

OMU [1-7]

Jlabopamopnasa ~ paboma «V3yyeHue TEpMOIMHAMHYECKUX CBOWCTB
Bo3ayxa Ha ocHoBe onpeneneHus Cp/Cy .

Moaekyagapuas  dusuka. OCHOBHBIE [MOJIOKEHUS MOJIEKYJISIPHO-
KuHeTH4Yecko Teopun. OnpeneneHue HaealbHOTO rasa. TemmepaTtypa u
NaBJI€HUE C  TOYKM  3PEHUA  MOJEKYISIPHO-KMHETHUYECKOH TEOpHH.
YpaBHeHHE COCTOSIHUSL HAeanbHOro rasza ( ypaBHeHue Kiameiipona-
MeneineeBa ).

T [8-17]
MY [18-35]
VIP [36-39]

Jlabopamopnaa  paboma «W3ydeHne TEpMOAUHAMUYECKUX CBOWCTB
Bo3yxa Ha ocHOBe onpeneneHus Cp/Cy .

OCHOBEI TEPMOJIUHAMUKH. [TepBoIit 3aKOH TEPMOJIMHAMUKH.
M3oTepMuyecKkuii, M30XOPHBIA, M300apHBIM TPOIIECCHI; UX HU300paKCHUE
Ha P-V-muarpamme. Aamabatudeckuil mpoiecc U ero ypaBHeHnue. L{uki
Kapno uneanpHo¥ TteruoBoit mammubel u ero K. II. [I.; .rpadwuueckoe
n300pakeHUe padOThI 32 OJMH MUK/ MICATbHON TEIIOBOW MaIlTUHBI

Jlabopamopnas paboma «OnpeneneHne EMKOCTH KOHJIEHCATOPOB MpH
oMot mocta CoTTm».

OIEKTPOCTAaTUKA B BAKYYME U B BEHIECTBE. JJIEKTPUUECKOE IOJIE U €TI0
xapaktepucTuku. Teopema ['aycca s anektpudeckoro noss. [IpoBogHuk
B DJIEKTPUYECKOM TI0JI€. DHEprus 3JIEKTPUUECKOIo IOJIs, 3allaceHHOro B
KOHJICHCATOPE.

Jlabopamopuas paboma «OnpeneneHne TOPU30HTATHFHON COCTaBIIAIONICH
HAIMMPs>KCHHOCTU MAariHuTHOT'O I10JIA Semiany

MarnuTocTaTika B BaKyyMeé W B BEIIECTBE. 3aKOH Amrepa s
B3alMO/JICICTBHS 3J1eMeHTOB ToKa. 3akoH buo-Casapa-Jlamiaca. [Ipumepsl
pacu€Ta MarHUTHOI'O IOJIA JJId KPYroBOIro BHUTKa C TOKOM H OECKOHEYHO
JIJIMHHOT'O pr[MOJ'H/IHCfIHOFO IIPpOBOAHHMKA.

OM [1-7]
I [8-17]
MY [18-35]

Jlabopamopnas paboma «VIHTYyKTUBHOCTb KaTYIIKK.

YpaBHeHuss Makcemna. SIBneHue 3JIEKTPOMarHUTHOM — MHIYKLIHH,
WHTYKTUBHOCTb, CAMOMHIYKITHA. TOK CMelIeHus. Y paBHeHUsT MakcBesia B
WHTETpaIbHON (opMe, TIIOCKas JIEKTPOMArHUTHAs BOJHA. MarepuaibHbIe
YpaBHEHUS.

Jlabopamopnass paboma «VccnenoBanme 3aTyxaronux KoJeOaHUN B
KoJ1e0aTeIbHOM KOHTYpE MPHU MOMOIIX ocuMiuiorpaday.

KBasucranmmonapueie Toku. OmnpeneneHue KBa3WCTAlMOHAPHOTO TOKa.
[IpuMepsl KBa3HCTAIIMOHAPHBIX TOKOB, Tpaduyeckas WHTEPIPETAIHs
XapaKTEPUCTUK JAHHBIX TOKOB ITPH MOMOIIM METO/1a BEKTOPHBIX JIMArPaMM.

WP [36-39]

2 cemecTp

Jlabopamopnas paboma «MaTeMaTHYeCKHI MAaTHUK.
KonebartenbHOe ABMKEHUE.
Buner konebanumii. ['apmonunueckue koneOanusi. CroxeHHe KoleOaHW,

OM [1-7]
I [8-17]

MYV [18-35]




METOJ BEKTOPHBIX JUArpaMM.
Jlabopamopnou paboma «VccnenoBaHue CIEKTPAIbHBIX XapaKTEPUCTUK
ONTUYECKOTO U3JIy4YEHUSD).
CrnekrpanbHoe pasnokeHue. Ilpumepsl pasnoxenus @yppe Ha
KOHKPETHBIX (PU3MUYECKUX IpoIieccax.

WP [36-39]

Jlabopamopnasi  paboma  «llomydeHue TOJIAPU30BAHHOTO  CBETA.
[TonTBepxneHne 3akoHa Mairocay.

KunemaTtuka BOJIHOBBIX IpoueccoB. [lonepednsie U Ipog0JIbHbIE BOJIHBI.
BonHOBOE ypaBHEHME IUIOCKOW YIPYIOM M 3JIEKTPOMarHMTHOW BOJIHBI,
[pe3ybTaT peleHUs JaHHOTO YPaBHEHMS — YpaBHEHUE BOJIHBL. [IpuMepsl.

Jlabopamopnas paboma «Konbiia HeroToHay.
Unrepdepenius u mudpakius BoaH. CroxeHue KojeOaHWUW Al JBYX
KOT'€PEHTHBIX HCTOYHHUKOB. IHTEepdepeHIIrs Ha TOHKHX TUICHKAX.

OU [1-7]
T [8-17]

Jlabopamopnass paboma «OnpeneneHue XapakKTEPUCTHK CBETOBOH
BOJIHBI C TTIOMOIIBIO AU(GPAKIIMOHHON PEIIETKI.
OneMeHThl Dypbe-ontuku IIpencraBieHne TapMOHUYECKUX KOJIeOaHUH B
KOMILIEKCHOH 110ckocTh. Py dypbe u naTerpan Oypsoe.

MYV [18-35]
WP [36-39]

Jlabopamopnas paboma «ONTUYECKUN THPOMETP
KBaHnToBass ontuka u teopusi bopa. . TeruioBoe W3JiIydYeHUE M 3aKOHBI
M3Ty4YCeHHUs1 a0COIOTHO YEPHOTO TeJa.

Jlabopamopnas paboma «VccnenoBanue Gororddexrar
OCHOBBI KBaHTOBOM MEXaHUKHU.
KBaHTOBaHME 3HEPrUU M dHEpreTUdeckuii criekTp. [Ipocreiimme 3anaun
KBaHTOBOW MEXaHHKH.

Jlabopamopnoii paboma «VccnenoBaHue CIEKTPaIbHBIX XapaKTEPUCTUK
ONITUYECKOTO U3ITYUYCHUSD.

@du3uka aroMOB M MOJEKyl. MoeKynbl, THIBl CBA3€l B MOJIEKynax,
MOJIEKYJISIpHBIE CIEeKTpbl. Jlazeppl. DneMEHTBhl 30HHOM TEOpUHM TBEPAOTO
Tena.

OU [1-7]
TV [8-17]

Jlabopamopnas paboma «Cuetuuk I eiirepay
AtomHoe sapo. CocTaB aTOMHOTO siJipa U €r0 XapaKTePUCTHKH.
Macca ¥ SHeprusi CBs3H sep.
SnepHbIe CUIIBI U s/IEpHbIE peakiuu. SnepHble CHibl. PaqnoakTHBHOCTS.
3aKOH paIM0aKTUBHOIO pacnajia. SaepHble peakiuu

Y [18-35]
WP [36-39]

Jlabopamopnas paboma «Cuetuuk I eitrepay
DneMeHTapHbIe YacThllbl. Kitaccuukamust 371eMeHTapHBIX YacTHII.
OCHOBBI COBPEMEHHOTO €CTECTBO3HAHMUSL.

3agaHus I CAMOCTOATEILHOM PadoThI CTYICHTOB

Beero YueoHo-
Bomnpocsl 11 caMOCTOATEIbHOTO U3yYeHHs (3a1aHUs) 4ACOB MeTOAHYEeCKOoe
olecrieuenue
1 2 3
OcHoBHBIE nOHATHA M onpeneneHus ¢usuku. Ilpocreiimme  momenn 4 OU [1-7]
MEXaHWYECKON cucTeMbl. KuHemMaTH4ecKue BEJIWYUHBI: PaJNYC-BEKTOP, JIU [8-17]
nepeMenieHe, CKOpoCTh, YCKOPEHUE, MYTh. P [36-39]
Mexannka HprotoHa. IloHATHE cuibl, IpaBWiIO CIOXKEeHUs cuil. Bropon 4/10
3akoH Hrrotona. Tpernii 3akoH HpI0TOHA M 3aKOH COXpaHEHUS UMITyJIbCca OU [1-7]
JI [8-17]
3akoHbl _coxpaHenua. OOmas QopmyrupoBka 3akoHa coxpaHenus, 4 P [36-39]

uMIyJabca B MexaHuke. Mexanuueckass pabota. Kunernueckas sHeprus.
[ToreHunanbHast 3HEPTUs. 3aKOH COXPaHEHUS MEXaHUUYECKOI SHEPTUH.




KunemaTtuka u TuHaMHKa TBEPAOTO Tena. MOMEHT UHEPLUU TBEPAOTO Tela
U npuMepbl ero pacuera. OCHOBHOE ypaBHEHUE NMHAMUKH BpaIlaTeIbHOrO
MBUKCHHSI TBEPIOTO Tela, MMEIIIEro (UKCUPOBAHHYIO OCh BpAIICHHUS.
MoMEHT uMIyJibca 1 3aKOH COXPaHEHUS] MOMEHTA UMITYJIbCa.

10

OCHOBBI ___ pENIATUBUCTCKON  MEXaHWKHU. IlocTynmatel  Teopuu
OTHOCUTENBHOCTH. CIIeACTBUSI TEOPUM OTHOCUTEIBHOCTH. B3anMocBs3b
MacChl U SHEPTUU.

MouekynspHas dusuka. OnpenelieHne UacalbHOroO rasa. Temieparypa H
MABJICHHE C TOYKH 3PEHHUS MOJICKYJISPHO-KMHETHYECKOW Teopun. I[Ipumep
JUISE OJTHOATOMHOTO HMJICATIBHOIO ra3a. YpaBHCHHE COCTOSIHHS HICAJIbLHOTO
raza (ypaBaHenue Kiraneiipona-MeHeneeBa)

10

OcHoBbl _TepMoauHaMuku. W3ompoueccel; ux wuzoOpakeHue Ha  P-V-
nmuarpamme. Anmnabathyueckwii mporecc u ero ypaBHenue. Ilukn Kapro
naeanbHOM TermaoBou MamuHael U ero K. I1. 1. .

10

OCHOBBI 3JIEKTPOCTATHKH. 9J'IGKTpI/ILIeCKOC II0JI€ U €ro XapakKTCPHUCTHKU.
I/I306pa}K€HI/Ie CHJIOBBIX JIMHUAM I10JI4 n SKBHUITOTCHIIMAJIbHBIX
HOBerHOCTeﬁ. BHCPFPI}I SJICKTPHUYCCKOI0 I10JI4, 3aI1aCCHHOI'O B
KOHACHCATOPC.

OMU [1-7]

MarHuTocTaTMka B BakKyyMeé WM B BEUIECTBE. 3aKOH Amriepa s
B3aUMOJICHCTBUS JIEMEHTOB TOKA. 3akoH buo-Caapa-Jlanaca. IIpumepsl
pacueTa MarHUTHOTO TMOJs IS KPYrOBOTO BUTKA C TOKOM U OECKOHEUHO
JUTMHHOTO MPSIMOJIMHEWHOIO ITPOBOJIHUKA.

10

IV [8-17]
VP [36-39]

YpaBHeHus MakcBeiia. YpaBHeHUss MakcBeia B MHTETpaIbHOU (opMme,
IJIOCKask  JJEKTPOMAarHuTHasT  BOJHA.  YpaBHeHUss  MakcBemia B
muddepennmansHoi popme. MaTtepuanbHbie ypaBHEHHUS.

KBasucranmmonapueie Toku. OrnpeznesieHHe KBa3UCTALMOHAPHOTO TOKA.
[Ipumepbl KBa3HWCTAllMOHAPHBIX TOKOB, Trpaduueckas WHTEPIPETALIHS
XapaKTEPUCTUK JAHHBIX TOKOB ITPU OMOIIM METO/1a BEKTOPHBIX JIMAarpaMM.

10

KosnebaTenpHoe aBmxkeHue. Buapl konebanuii. [lapMoHnueckue kojaeOaHusl.
CroxeHue KoneOaHuii, BEKTOPHBIE JHarpaMMBl.

CrnekTpanbHoe pasnoskeHue . Ilpumepsr paznoxenus Dyppe Ha
KOHKPETHBIX (PM3MUECKHX IMPOIIecCaXx.

10

Kunemarnka BOJHOBBIX IpoueccoB. Ilonepeunbie U NpoAOIbHBIE BOJHBI.
BonHoBOE ypaBHEHUE 1JIs IJIOCKOW BOJIHBI, PELIEHUE TaHHOTO YPaBHEHUS —
ypaBHEHUE BOJIHBL. [Ipumepsl.

10

Wurtepdepenius u nudpakims BonH. CrnoxxkeHue KoIeOaHui It IBYX
KOT€pEHTHBIX UCTOYHUKOB. THTepdepeH s Ha TOHKUX MeHKaX. [Ipumepsr
mudpakuu. udpaximonnas pemietka. EcTecTBeHHBIN U MOISIPU30BaHHBIN
CBET.

DnemeHThl Dypbe-onTuku. [Ipencrapienne rapMOHMYECKUX KOIEOaHU B
KOMIUIEKCHOM MIIOCKOCTH; psig Pypre, uaTerpail Oyprwe.

10

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

KBaHnToBasg omntuka, Teopus bopa. TemnoBoe u3JIydeHHE W 3aKOHBI
M3IIydeHus abCOIIOTHO YepHOTo Tena. Teopus atoma bopa.

10

OcHOBBI KBaHTOBOW MexaHUkH. [IpuHuumn HeompeneneHHocTH. KBaHTOBbIE
COCTOSIHMSI M TPHUHIUI CYIEpPHO3UIMU. BpemMeHHOoe U CTalMOHApHOE
ypaBHenus [pequnrepa. Oneparopsl pusnyeckux BennunH. KBaHTOBaHME
SHEPTMM W DJHepreTudeckuil crekrp. I[Ipocreiimme 3amaum KBaHTOBOM
MexaHuku. Pemenne ypaBuenus lllpenunrepa miisg 4acTULbl B OJTHOMEPHOU
0EeCKOHEYHO IITyOOKON MOoTeHIMaIbHOH siMe. [TpoxoxkaeHrne MUKpOYacTUIIbI
4uepe3 MOTCHITHATBHBIN 0apbep, TYHHEIbHBIN (D PEKT U ero 00siICHEHHE.

10

®dusnka aToMOB M MoJieKyld. ATom Bojgopona B Teopuu Ilpemunrepa.
Ilepronnueckas cucrema »3JeMEeHTOB MenpaeneeBa. MoOJIEKyNbl, THIIb]
CBSI3€M B MOJIEKYJaX, MOJIEKYJSIPHbIE CIEKTPbI. JIazephl. DIeMEeHThI 30HHOU
T€OpPUHU TBEPJAOTO Tea.

10

OM [1-7]
IV [8-17]

ATomuoe stpo. CoCcTaB aTOMHOTO SIIpa U €ro XapakTepucTHKH. Macca u
DHEPIUA CBA3U AOCP.

10

VP [36-39]




SnepHble cubl U sAAcepHble peakuuu. SnepHele cwibl. PagunoaktuBHOCTh, 10
3aKOH paJiMOaKTUBHOTO pacnaaa. SnepHble peakuun
OneMeHTapHble YacTHibl. Knaccudukanus sneMeHTapHbIX YacTHII.

O0pa3oBaTe/bHbIE TEXHOJIOTHH

[lpu peanuzamuu y4eOHOro Marepuaja Kypca HCIOJIB3YIOTCS pas3iuyHble 00pa30BaTeNbHBIC
TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3/IaHUIO aTMOC(Eephl CBOOOAHON M TBOPUECKOW TUCKYCCHHM KaK MEXITY
IIPEIoIaBaTesieM U CTyJeHTaMU, TaKk U B CTyleH4ecKol rpymnme. L{enbio mpu 3ToM sBiIseTCs BbIPaOOTKA Y
CTY/ICHTOB HAaBBIKOB U KOMIIETEHIMH, INO3BOJSIOIMX CAMOCTOSATEIBHO BECTH MCCIEIOBATENbCKYI0 U
Hay4HO-TIEJJarOrMYECKYI0 padoTy.

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

1) pa300op KOHKPETHBIX CUTyallUil MpHU pPELIEHUH 3aJad 10 KOHTPOJIbHBIM 33JaHUSM;

2) pa300p KOHKPETHBIX CUTyalluii NpU TMPOBEACHUM JICKIIMOHHBIX 3aHATHH, B TOM 4Hcie B (popme
KOJIJIOKBHYMOB;

3) BHeayIUTOpPHYI0 pabOTy B paMKax TEKyIIMX BHEAYAUTOPHBIX KOHCYJIbTALMH C LEINbIO
(bopMHpOBaHUSA U Pa3BUTHUS NPOPECCHOHATIBHBIX HABBIKOB 00YYaIOLINXCS.

B paMkax y4eOHBIX KYpCOB MOT'YT OBITh IIPEAYCMOTPEHBI BCTPEUH C TPEACTABUTEIISIMU POCCUHCKUX U
3apyOeKHBIX KOMITAHWH, YHUBEPCUTETOB, TOCYJAPCTBEHHBIX M OOIIECTBEHHBIX OpraHM3allui, mMacrep-
KJIaCChl HKCIEPTOB M CIEIHATIUCTOB.

VYnaenbHbIl BeC 3aHATHHA, NPOBOAMMBIX B MHTEPAKTUBHBIX (OpMax, COOTBETCTBYET pabouemy
yueObHOMy maHy: 20 4acoB — jeknuoHHbIe 3aHATUsA (10 10 wacoB B 1-mM u 2-M cemectpax), 24 vaca —
IpaKTU4ecKue U JadopaTopHele 3aHsTHs (110 12 yacoB B 1-M U 2-M ceMecTpax).

WNHdopmanvoHHbIE TEXHOJIOIMH, UCIOIb3yEMblEe IIPU OCYLIECTBICHUN 00pa30BaTEIbHOIO Mpolecca
1o aucuuiinHe «Pu3nkay: axkTHBHAsg pabdoTa C COBPEMEHHBIMHU IAKETaMM MPUKIATHBIX HPOTrpaMM Juis
00paboTKH pe3ysIbTaTOB KCIepUMeHTaNbHBIX naHHbIX (Mathsoft MathCad, Microsoft Office).

DoH/1 OLIEHOYHBIX CPECTB

@OH/ OLEHOYHBIX CPEACTB MO JUCHUIUIMHE OOECIeyMBaeT IMPOBEPKY OCBOEHUS MIJIAHUPYEMBIX
pe3yabTaToB 00yueHHUs (KOMIETEHIMH W MX HHAMKATOPOB) MOCPEJICTBOM MEPOIPHUITUN TEKYILEro,
PYOEKHOTO ¥ TIPOMEKYTOYHOTO KOHTPOJIS IO JUCIUTUIAHE.

CBsi3b MeXIY HOPMUPYEMBIMU KOMITETEHIIMSIMUA U (pOpMaMHU KOHTPOJISI UX OCBOEHUS IPECTaBICHA
B clieAyrouien Tadnuue:

Kon
Ne KoutpoJsmpyemsble pa3iennbl KOHTPOJIMPYEMbIX HaumenoBanue
n/n (Tembl), MOAYJIM AUCUMUIIJIMHBI KOMIeTeHIHH (M1 OLICHOYHOI'0 CpeCcTBA
UX yacrei)

Bxo/1HOW KOHTPOJIb

Bomnpocs! BxogHOT0
KOHTPOJIsI (MUCbMEHHO/YCTHO)
ATTecTanys pa3enoB, TEKYIIHHA KOHTPOJIb YCIIEBAEMOCTH

1 | OcHOBHBIE TIOHATUS W ONpeAETICHHUs Tect — 1, mucbMeHHO
¢u3uku. Mexanuka HproToHa

3akoHbl coxpaHeHusd. KunemaTnka u

1 Bxo1HOM KOHTPOJIb

VK-1, VKE-1, YKII-

JUHAMHKa TBEPJOTO Tena. 3, OIK-1, OTTK-2
PenstuBucrckas MEXaHMKa.
MonekynapHas buzuka. OCHOBBI
TEPMOANHAMHUKH.
2 OcHOBBI 3JIEKTPOCTATUKH. TecT — 2, NMCBMEHHO

Maruutocratuka B Bakyyme u B | YK-1, VKE-1, VKII-
BelIeCTBE. YpaBHEeHHUs  Makcsesa. 3, OIIK-1, OIIK-2
KBa3zucranmoHapHbl€ TOKH.




Kon

Ne KonTposmmpyembie pa3aeibl KOHTPOJIMPYeMbIX HaumenoBanue
n/n (TemMbl), MOYJIM 1M CHUILTHHBI KOMIeTeHIHi (1 OLICHOYHOI'0 CPeACTBA
HX Yacreii)
3 KonebarenpHoe JIBIDKCHHE. Tect — 3, mUCEMEHHO
CrnexTpajibHOE pasiioKeHHE.

Kunematnka BOJIHOBBIX IPOLIECCOB.
HNutepdepentius u mudpakmus BonH. | YK-1, YKE-1, VKII-
Onementsl @Dypre-onTuku. KBanToBas 3, OIIK-1, OIIK-2
ontuka u Teopuss bopa. OCHOBBI
KBAaHTOBOM MexaHuKd. Dusnka aTomMoB
1 MOJIEKYIL

4 ATOMHOE Sipo. SlmepHble CUBI U
SIEpHbIE  peaKkluu.  DIJIEMEHTAapHBIE

VK-1, YKE-1, YKII- Tect — 4, nucbMeHHO

3, OIIK-1, OIIK-2

YaCTHIIBL.
[IpoMexxyTouHas arrectauus
1 SK3AMCH VYK-1, VKE-1, YKII- | Bompocsl k 3k3aMeHy
3, OIIK-1, OIIK-2 (ycTHO)
OueHoyHble cpeacTBa
No Haumenosanue [IpencraBnenue
/_ OLIEHOYHOI'0 Kparkas xapakTepucTika OLIEHOYHOTO CPeICTBa OLICHOYHOTO CPEJICTBA
i cpeiacTBa B (poHe
1 Bxonnoit IInceMeHHBINM OIIPOC, HAIIPABJICHHBIM HA BBIABICHHE | Bompocsl BXOAHOTO
KOHTPOJIb poOesIOB B 3HAHUAX CTYICHTOB M TOTOBHOCTH UX K KOHTPOJIA
MOJIyYEHHUIO HOBBIX 3HAHUH.
2 Ompoc [lucbMeHHBIM OMPOC € KpaTKuM M3J0KeHHeM | Borpocsl
pe3ylbTaTOB OCBOEHUS pa3zelia, HalpaBiICHHBIM Ha
OLEHKY 3HAHUM CTYJEHTOB B XOJE€ TEKYIIEro
KOHTpPOJI OPMUPOBAHUS KOMITETCHIIUH
3 Tect TecT HampaBieH Ha OILIGHKY CTENeHUM OCBOEHMs | DOHMA TECTOBBIX
CTYy/IGHTaMH 3HAaHUW, YMEHUM W HABBIKOB B XOJE | 3aJaHUIl
TEKYIIEro KOHTPOJIsi JOPMUPOBAHUS KOMIIETSHITUN
4 | Dx3ameH CpencTBo poOBEpKH, MpeTHA3ZHAUYCHHOE )1 OIeHKH | Bompock! k ak3aMeny
CTENEHU JOCTHKEHHUS 3aIUIAaHUPOBAHHBIX
pe3ynbTaToB POPMHUPOBAHUS KOMIIETEHIIUU TIO
3aBEPIICHUH U3YyUYCHUS TACIUILTAHBI

Bpems, otBonumoe Ha Tect, coctaBisgeT 90 MuHyT. 3 00111ero nepeyHst BOIPOCOB B ClIyyailHOM
NopsIKe BbIOUpaeTcst 45 [UIsl COOTBETCTBYIOIIETO pa3jiena U MPOBOAUTCA IPOLEAYypa OLICHUBaHUS 3HAHUM,
YMEHHM, HaBbIKOB U (WJIHM) OTbITA IE€ATEIbHOCTH, XapaKTEPU3YIOIINX dTarbl OPMUPOBAHUS KOMITETEHITHH.

DK3aMeH NpOBOJUTCA B MHMCbMEHHOH dopme. buner cogepxur 2 Bonpoca. Ha moarotosky
orBoauTCs 60 MUHYT.

Jlst olleHKM 3HAHWM, YMEHU, BiIaJleHui U (WIM) OMbITA AESITeNbHOCTH, XapaKTEPU3YIOIIUX STaIbl
(GbopMHPOBaHUS KOMITETEHIINH CTY/IEHTa HCIIONb3YIOTCS CIEAYIONIUE BUIbI OLIEHOUYHBIX CPEJICTB:

1. BxoaHoii koHTponb. [TuchMeHHBINH OnpoC, HaNpaBiIeHHbIH Ha BBISBICHHE NMPOOEIOB B 3HAHUAX
CTY/IGHTOB U TOTOBHOCTHM MX K IMOJYYEHHIO HOBBIX 3HaHMU. OT oOydaromierocst TpeOyercsi: onpeeneHme
MOHATHUI, 000CHOBaHME BBIIBUHYTHIX MOJIOKEHHH, CBOOOIHOE ONEpUpPOBaHUE (PAKTUYECKHM MaTEPHATIOM.

2. Ompoc. llens MOATOTOBKM K OMPOCY COCTOMT B (POPMHPOBAHWHU Y OOYYAIOMIETOCS HABBIKOB
aHaIM3a TEOPETUYECKUX MpOoOJIeM Ha OCHOBE CaMOCTOATENBHOTO HU3ydeHHMs Yy4eOHOM W Hay4yHOH



nutepatypel. OT oOydaromerocsi TpeOyercs: BIaJCHUE HW3YYCHHBIM B XO0J€ Y4YeOHOro mporecca
MaTepuaIoM, OTHOCSIIIUMCS K paccMaTpuBaeMoi mpobiemMe; 3HaHHE PAa3HBIX TOUYEK 3PEHHS, BHICKA3aHHBIX
B Hay4YHOH M yueOHOI JUTeparype MO COOTBETCTBYIOLICH MpoOJieMe, YMEHHUE COMOCTABIIATh MUX MEXIY
co00#; HaTM4YKe COOCTBEHHOT'O MHEHHUS TI0 00CYKIa€MbIM BOIIPOCAM U YMEHHUE €r0 apryMEHTUPOBATh.

3. Tecr. PaboTa ¢ TeCTOBBIMH 33/IaHUSIMU OCYIIIECTBIISICTCS KaK BO BPEMs ayJMTOPHBIX 3aHSTHH,
TaK W B TpoOIecce CaMOCTOSTENbHOW paboThl oOydatomierocs. TecToBble 3agaHus MO3BOJSIOT
MPOKOHTPOJIMPOBATh CTETICHh YCBOCHHWS OCHOBHBIX IOHSTHI/KATETOPUH, HCIOIB3YEMBIX B H3ydaeMOi
JTMCIUTUINHE.

4. Dk3aMeH. DK3aMeH 10 JUCHUIUIMHE MPEJACTaBIseT Cco0OM HWTOrOBOE HCIBITAaHHE IO
poeCCHOHATLHO-OPHEHTUPOBAHHBIM TPO0IeMaM, yCTaHABIUBAIOIIEE COOTBETCTBUE MOJTOTOBICHHOCTH
CTY/ICHTOB TpeOOBaHMSIM 00pPa30BaTENBHOIO CTAHAAPTA. 3aueT/DK3aMeH MPOBOAUTCS C LENbI0 MPOBEPKU
YPOBHSI M KadecTBa c(hOPMUPOBAHHOCTH KOMITETCHIIMH B PaMKax COOTBETCTBYIOIIETO ATala U MO3BOJISET
BBSIBUTH W OIEHHUTh TEOPETUYECKYI0 M MPAKTHYECKYI0 TOATOTOBKY CTYIEHTa Ui pPEUICHUs
npodeCCHOHATBHBIX 3a/1au.

IlepeyeHb BONPOCOB BXOJHOT0 KOHTPOJISI

1. UYro Ha3bIBaeTcs MaTepHaIbHON TOUYKOW M TPAeKTOpUEH ee JABMKEHMsI B HEKOTOPOH cucreme
orcuera?

2. JlaTh ompexereHHE IMOCTYNATEIbHOTO W BPAIIATEILHOTO JBIKCHHH TEla.

3. Uem omimyaercsi  paBHOMEPHOE  NPSIMOJIMHEHHOE  IOCTYNATEIbHOE JBIKEHHE OT
HEPaBHOMEPHOTO?

4.  CymecTByeT JIM OCTyNAaTelbHOE KPUBOJIMHEIHOE IBUKEHUE?

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

6. Cdopmynuposars Tpu 3akoHa HproToHa.

7. Mexanuueckas pabota A TpH NPAMOJIMHEHHOM IEpeMEIeHUH Tena IMoJ JeicTBueM
ocTOsIHHOM cuibl F onpenensercs popmynoii.

8.  Uto Ha3bIBaeTCS 3aKOHOM BCEMHUPHOTO TATOTeHUs1? KTO ero aBTop?

9. Yro Takoe Bec Tena’?

10. Kax ¢popmynupyercs 3axon Ilackans 1ist >KUAKOCTH U Taza’?

11. CdopmynmnpoBaTh 3ak0oH Apxumena.

12. Yemy paBHO THIPOCTATHYECKOE JABJICHUE KUAKOCTH Ha T1yonHe h?

13. CdopmynupoBaTh OCHOBHBIE 3aKOHBI UAEATBHOTO ra3a.

14. Kak cBsi3aHO OHSATHE MOJIS BEIIECTBA C YHUCIOM ABOrajapo?

15. Yemy paBHa pabora raza npu U30XOpHOM Iporecce?

16. Yro Takoe K.I1.J. TETIOBOW MAITHbI?

17. Jlatb ompeneneHue aOCONIOTHOM M OTHOCHTENBHOM BIaKHOCTH BO3AYyXa.

18. C xaxoii cuioif B3aMMOIEHCTBYIOT /IBa TOUEUHBIX 3apsaa?

19. Yemy paBHa eMKOCTb IUIOCKOTO KOH/IEHCATOpa?

20. Yemy paBHa pe3yNbTUPYIOIIAasi €MKOCTh TIPH MapauIeIbHOM M  TOCJIEeI0BATEIIFHOM
COEJIMHEHUH JIByX KOHJICHCATOPOB?

21. Yto Takoe NocTOsAHHBIN TOK? YemMy paBHa cujia MOCTOSIHHOTO TOKa?

22. CdopmynmpoBath U 3anmcath 3aK0H OMa JUTsi OTHOPOTHOTO yIacTKa IETH MOCTOSTHHOTO TOKa?

23. 3akxon Oma JuIs 3aMKHYTOH IICTIH.

24. Cdopmynupoath U 3anmcaTh 3akoH Jlxoyins-JIeHna.

25. Pa0ota u MOIITHOCTB ANEKTPUIECKOTO TOKA.

Bomnpocsl Tekyuiero KOHTpoJst



Tect- 1 Mexanuka, MoJIeKyJIsipHas (PM3MKA M OCHOBbI TEPMOAHMHAMUKH
MexaHnnka
1. 3ananne
OTMeThTe NPAaBUJILHBINA OTBET:
Pa3nen mexaHuku, M3y4arolMil [BM)KEHUE TeJl, HE paccMaTpuBas IPUYUHBL, KOTOpBIE 3TO
JBUKEHHE 00YCIIaBIMBAIOT HA3BIBAETCH. ..
a) IMHaAMHKa
0) cratuka
B) KUHEMaTHKa
T) pEJIATUBUCTCKAsI MEXaHUKa
2. 3ananue
OTMeThTe NPABUJILHBINA OTBET:
Pa3nen mexanukuy, nu3ydaromuii 3aKOHbI pABHOBECHS TEJI, HA3bIBAETCHA. . .
a) TMHAMHKa
0) craTtuka
B) KHHEMaTHKa
I) peJIATUBUCTCKAsI MEXaHUKA
3. 3aganune
OTMeTbTe NPAaBUJILHBINA OTBET:
Pa3gen mMexaHuku, M3ydarOUIMi JBUYKEHUE TEJI U NMPUUYMHBI, KOTOPBIE BBI3BIBAIOT 3TO JBUYKEHUE
Ha3bIBAETCH. ..
a) cTaThKa
0) KHHEMaTuKa
B) PEISATHUBUCTCKAS MEXaHUKa
') IMHAMHKA
4. 3aganne
OTMeTbTe NPAaBUJILHBINA OTBET:
JIuHusA, KOTOPYIO ONMCHIBAET MaTEpHUATIbHASI TOUKA [TPU CBOEM JIBUKEHUU, HA3bIBACTCA. ..
a) IepeMeIleHne
0) TpaekTOpHs
B) IyTh
T') paanyc BEKTOP
5. 3apanue
OTMeThTE NPAaBUJIBHBIN OTBET:
Koopaunatsl MaTepuanbHON TOYKHU B J1I000H1 MOMEHT BPEMEHU MOKHO ONPEJEINTD, €CIIN 3a]IaHBbl:
a) HayallbHasl CKOPOCTh M HAYaJIbHOE YCKOPEHUE
0) HauaJIbHOE YCKOPEHUE U HaYaJIbHbIE KOOPAMHATHI
B) HaualbHAasi CKOPOCTh U HadaJbHbIe KOOPAMHATHI
6. 3ananue
OTMeThTE NPaBUJIBHBIN OTBET:
®U3NYECKUM BEKTOPOM SIBIISIETCS:
a) mepeMelieHue
0) CKOpOCTh
B) YCKOpPEHHE
I') KOJIMYECTBO JIBUYKEHUS
7. 3apanue
OTMmeThTE NIPAaBUJIBHBIN OTBET:
Yro sBisieTCS KOJTMYECTBEHHON MEpON N3MEHEHNUS M0JIOKEHHUS TENa:
a) PO IEHHBIN MyTh
0) BEKTOp MepeMelieHus
B) TPAEKTOPHUS
I') CKOPOCTh
8. 3aganue



OTMeThTE NPAaBUJIBHBIN OTBET:

Yucio creneHeit cBOOOIbI MaTepUaTbHON TOUKH PABHO:

a)2

0)1

B) 3

r4

9. 3aganue

OTMeThTe NIPAaBUJILHBINA OTBET:

Uucno creneHeil cBOOOIbI TOHKOTO OJJTHOPOTHOTO CTEPIKHS PABHO:

a)2

0) 3

B) 4

r)5

10. 3aganue

OTMeThTE NPAaBUJILHBIN OTBET:

[IpolineHHblid MaTepUaTbHON TOYKOM MYTh €CTh:

a) IJIMHA TPACKTOPHUH TOUYKHU

0) UTMHA BEKTOPA MepeMEeIEHUS] TOUKU

B) BEKTOP, COCIMHSAIONINI HAYaJIbHYIO0 U KOHEYHYIO TOUKH ITyTH

T') TUHUS, ONUChIBaeMasi TOUKOH B IPOCTPAHCTBE MU €€ IBIKEHUU

11. 3aganue

OTMeThTE NIPAaBUJIBHBIN OTBET:

[TepemerieHre MaTepraabHON TOUKH €CTh:

a) MPOWICHHBI TOYKON MYTh B MPOCTPAHCTBE

0) BEKTOp, HANPaBJIEHHBIN U3 HAYAJILHOM TOYKH B KOHEUHYIO

B) JIJIMHA TPACKTOPUHU TOUKHU

I') JUHUS, ONUCBhIBa€Masi TOUKOM B IIPOCTPAHCTBE NpHU €€ MepeMEICHUN

12. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

I1yTh, MPONACHHBIN TEIIOM, €CTh:

a) BEJIMYMHA, paBHasi MOYJII0 BEKTOPA MEpEMELIEHUS

0) AMHA TPAEKTOPUH Tena

B) BEKTOp, COSAUHSIONINI HaYaJIbHYI0 M KOHEYHYIO TOUKU TPAeKTOpUU

I) BeJIMYMHA, paBHAs MOIYJIO0 BEKTOpPAa, COSAMHSIIONIAS HA4yallo KOOPIWHAT U KOHEUHYIO TOYKY
TpPaeKTOpUU

13. 3aganue

OTmMeTbTe NPAaBUJILHBINA OTBET:

[lepemenienne MmaTepuabHONW TOUYKHU €CTh:

a) BEKTOP, COEAMHSIONINN Hayallo KOOPIMHAT U KOHEYHYIO TOUKY IyTH

0) AMHA TPAeKTOPUH TOUKU

B) BEKTOp, COBIIAJAIOLINI C HAIIpaBJIEHUEM CKOPOCTH JIBUKEHUS

T') BEKTOP, COEeIUHSAIOMNN HAYaJbHYI0 U KOHEYHYIO TOUKH MYyTH

1) BEKTOP, YUCJIIEHHO PaBHBII MPOWIEHHOMY TOUKOU MyTH

14. 3aganue

OTrMmeTbTE IPAaBUJIBHBIN OTBET:

MarepuanbHasi TOUYKa — 3TO:

a) TeJIo MPEeHEeOPEKUTEITHPHO MaJION MacChl

0) reoMeTpUUeCcKas TOUKa, yKa3bIBAIOIIasl MOJOKEHUE Tella B TIPOCTPAHCTBE

B) TEJIO OYE€Hb MAJIBIX Pa3MEPOB

I') TeJI0, Maccoil KOTOPOro MOKHO IpeHeOpeyb B YCIOBUAX JaHHOM 3aaun

1) T€J0, pa3MepaMu KOTOPOro MOXKHO MpeHeOpeyb B YCIOBUAX JAHHOH 3a7a4u

15. 3aganue

OTMmeThTE IPAaBUJIBHBIN OTBET:



Tpaekropust IBHKEHUS MaTEPUAIIBHOW TOYKHU — 3TO:

a) TUHUS, YKa3bIBaIOIasl HAIIPaBJICHUE IBH)KEHUSI TOUKU

0) nuHUS, ONKChIBacMasi TOYKOW B TIPOCTPAHCTBE MPH JIBUKECHUU

B) MOHATHE, TOXKIECTBEHHOE MMPONUICHHOMY TOUYKOM MyTH

I') JUIMHA BEKTOPA [IEPEMELLIEHUS TOUKU

1) BEKTOP, COEAMHSIIONINIA HAaYallbHYIO U KOHEYHYIO TOUKY MTyTH

16. 3aganue

OTMeThTe NIPAaBUJILHBINA OTBET:

Kakas u3 cienyronmx (hopmys, OnpeAessiomuX nepeMerienne (Mo MOAyI0) Tella Ha MIOCKOCTH,
SIBJISIETCS] IIPABUIIBHOM:

a) [AT| = J(xl +x2)% + (71 +y2)?
0) |A 17| = (x1 + %) — (y1 +¥2)

B) |A F| = J(Xl —X2)% + (y1 — y2)?

r) |AF| = X1 X+ Y1 Y2

17. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

Ouznyeckass BETUYMHA, XapaKTepU3ylomias OBICTPOTY H3MEHEHHUS CKOPOCTH [0 MOAYII0 U
HaIlpaBJICHUIO, SABJISIETCS ...

a) YCKOpEeHHUEM

0) CKOPOCTHIO

B) CpPEIHUM YCKOPEHUEM

I) CpeaHEel CKOPOCThIO

MoJekyasipHas GU3HKA U OCHOBBI TEPMOJIMHAMHUKH
1. 3aganue
OTMeTbTe NPAaBUJILHBINA OTBET:
KuakocTh 1 ra3 UMEIOT OJMHAKOBBIE (PM3MUECKUE CBOMCTBA MPH:
a) TeMIeparype KUMeHUst
0) KpUTHUYECKOI TeMIepaType
B) TeMIIepaType KOHJICHCAITUU
T') TeMIepaType HHBEPCUH
2. 3aganue
OTMeTbTE NPaBUIbHBII OTBET:
['padmkoM 3aBHCHMOCTH JIaBJICHHSI OT 00beMa MPH IMMOCTOSTHHOMN TeMITepaType sBIISICTCS:
a) napabosna
0) mpsiMast TUHUS
B) runepbosna
T') OTIPEJICIICHHOTO Ha3BaHUS HE HMEET
3. 3apanne
OTMmeThTE NIPAaBUJIBHBIN OTBET:
VYrpaBieHre COCTOSHUS HIeaThbHOTO Ta3a UMEET BU/I;

PV

a) — = const
PT

0) ~ = const
VT

B) - = const
P

r) — = const
VT

4. 3ananue

OTMeThbTe NPaBUJIbHBIN OTBET:
O0beM 0IHOTO MOJISl BEIIECTBA MTPU HOPMAJIbHBIX YCIOBHSIX PaBEH:



a) Vo, = 22,4 - 1073 M¥/K

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

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

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

5. 3apanue

OTMeThTe NIPAaBUJILHBINA OTBET:

Cpenssisi KUHETHYECKass DHEPrus, MNPUXOASIIAACS HA OJHY CTEIEeHb CBOOOJBI MOJICKYIIBI
UJealbHOTO rasa:

a) % KT

6) ZkT

B) kT

T) %kT

6. 3apanue

OTMeTbTE NPAaBUIbHBIN OTBET:

B ypaBHenuu Ban-znep-Baanbca momnpaBka <<a)» yUUTHIBAET:

a) CTOJIKHOBEHHE MOJIEKYJ MEXAY cOo00it

0) U3MEHEHUE TUIOTHOCTH T'a3a B 3aBUCUMOCTHU OT TEMIIEPaTyphbl

B) B3aMHO€ NPUTSHKEHUE MOJIEKYII

T') pa3Mepbl MOJIEKYII ra3a

7. 3ananue

OTMeThTE NIPAaBUJIBHBIN OTBET:

Uemy paBHa Macca OJJHOTO KMJIOMOJISL YIJIEKUCIIOro raza?

a) 44 xr

0) 42 xr

B) 46 Kr

r)43 xr

8. 3aganmne

OTmMeTbTe NPAaBUJILHBINA OTBET:

3axon Illapnst B aOCOMIOTHOM ITKaIe TeMIIepaTyp 3aluCchIBaeTCs TaK:

a) Pr = I%T
0) Pr = PyaT
B) Pr = P;—a
r)Pr = O;_:

9. 3ananue

OTMeTbTe NIPAaBUJILHBINA OTBET:

TemnepaTypa, Tpu KOTOpOH cpemHsis apudMeTHUecKas CKOPOCTh MOJEKYNT BOJAOPOJAa CTaHET
paBHOM BTOpOH KocMuueckoit ckopocTH (B K):

a)12-103

0) 10*

B) 7.5+ 103

1) 11,85-103

10. 3aganue

OTMeThTE NPAaBUJIBHBIN OTBET:

CpenHsisi KWHETHYECKast SHEPTUsl MOCTYMATENbHOTO JBH>KEHUS MOJIEKYJIbI UI€aJIbHOTO Ta3a:



11. 3apanmue

OTMeThTe NPAaBUJILHBINA OTBET:

B ypaBuenunn Ban-nep-Baanbca nompaska ««by> yuureiBaer:

a) YUCJIO CTOJIKHOBEHHI MOJIEKYJ MEXKIY COOO0M

0) M3MEHEHNE IUIOTHOCTH T'a3a B 3aBUCUMOCTHU OT TEMIIEPATypPhI

B) DHEPI'UIO B3aUMO/ICUCTBUS MOJIEKYIT

I') pa3Mepbl MOJIEKYJI ra3a

12. 3aganue

OTMeThTE NPAaBUJIBHBIN OTBET:

C nomolpio 6apomMeTpa U3MEPSIIOT:

a) maccy

0) naBieHHE

B) 00BEM

') TEMIIepaTypy

13. 3aganmue

OTMeThTe NIPAaBUJILHBINA OTBET:

VYV nenpHbIil 00BEM L 3TO 00BEM SAUHUIIB:

a) Macchl

0) IIIOTHOCTH

B) BEJIMYMHBI, OOPaTHOI 00BbEMY

') U3 TPUBEAEHHBIX BBIIIEC BEJIMUYUH HET MPABUIILHOTO OTBETA

13. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

Y aenpHbI 00beM L 3TO 00BEM €TUHUIIBIL:

a) Macchl

0) IIOTHOCTH

B) BEJIMYMHBI, 0OpPaTHOIN 00bEMY

') U3 IPUBEIACHHBIX BBIIIEC BEJIMUYUH HET MPABUILHOTO OTBETA

14. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

JlaBnenue cmecu razoB B cocyne ooremom 0,01 M , €CIIM B HEM HaXOOUTCS a30T Maccor 14 ru
Bogopoa maccoit 4 r mpu T = 300 K:

a) 500 kI1a

6) 500 aTm.

B) 623 xIla

r) 623 MM pT. CT.

15. 3apanue

OTMmeTbTe NPAaBUJILHBINA OTBET:

CpenHss KBaJpaTH4HAs] CKOPOCTH:

a) (L KB) = %Z%\Llof
6) (vkB)= [NYN v?
B) (VkB) = |- ¥N v,

r)(vke) = [N XN v;

16. 3ananne

OTMeTbTE NPABUJIBHBINH BAPUAHT:

B ypaBuennn Ban-nep-Baanbca momnpaska «b» uMeeT GU3NIECKUI CMBICI:

a) 00beM, KOTOPBII OBl 3aHSUT OIMH MOJIb T'a3a MPH OECKOHEYHO MAJIOM JTaBICHUHT
0) 00bEeM, KOTOPBIH OBl 3aHsUT OJJUH MOJIb T'a3a IPU HOPMAJIbHBIX YCIOBUAX



B) MpEENbHBIN 00beM, KOTOPBINA OBl 3aHSJT OJJUH MOJIb Ta3a MPH JABICHUH, CTPEMSIIEMCS K
OECKOHEYHOCTHU

r) 00beM, PeOCTABICHHBIN JJIs1 CBOOOIHOTO JBUKCHHSI MOJIEKYJT OJHOT'O MOJIS Ta30B

17. 3aganue

OTMeTbTE NPAaBWIbLHBII BAPUAHT:

Yucno ABoraapo BbIpaxaer:

a) YUCJIO MOJIEKYJI B €MHUIIC 0ObeMa

0) 4KCIIO MOJIEKYJ B OJTHOM MOJIE BELIECTBA

B) YKCJIO MOJIEKYJI B €IJUHHUIIC MACChl BEIIECTBA

T') YUCJIO ATOMOB B OZJHOM MOJI€ MHOTOAaTOMHOT'O BEILIECTBA

18. 3aganmue

OTMeThTe NIPAaBUJILHBINA OTBET:

KakoB mopsiiok BeIHUMHBI Ha3biBaeMoii moctosiHHoi ABorayipo (Na=6.022 * 10 :

a) 23

0) 25

B) HET MOPAJIKA, T.K. UACIO ABOTaJpo — ATO YUCIO MOJIEKYJ, COAEPKAIIUXCSI B OJHOM MOJIE
BEILIECTBA

19.3aganne

OTMeTbTe NPAaBUJILHBINA OTBET:

TemnepaTypa cMecH, ecliid B OaJlJIOHEe eMKOCTBIO 5 J1 COJIEPIKUTCSL CMECh Teliis M BOJAOPOa Maccoi
10 r npu naBnenun 500 xlla, npuuem maccoBast 1o reaus pasxa 0,6:

a) 86°C

6) 75°C

B) 75 K

r) 258 K

1) 86 K

TecT — 2 J1eKTPUYECTBO M MATHETH3M

1. 3apnanue

OTMeTbTE NPAaBUIbHBII OTBET:

Cunoii JlopeHiia Ha3bIBaeTCHl. . .

a) cuja, IefCcTByOIIas Ha IPOBOJIHUK C TOKOM B MAarHUTHOM TIOJIE

0) cuia, IEUCTBYIOIIAs Ha 3apsij] CO CTOPOHBI JIEKTPUUECKOTO OIS

B) CHJIa, IEHCTBYIONIAS Ha 3apsij CO CTOPOHBI MArHUTHOTO TIOJIS

') CUJia TATOTEHHS 3apsi0B

2. 3ananue

OTMmeTbTe NPAaBUJILHBINA OTBET:

3akon buo — CaBapa — Jlarutaca s snementa dl mpoBojHHKa , MO KOTOpOMY TedeT TOokK |, Ha
pPAcCTOSIHUU I 3aITUCHIBAETCS B BUJIE. ..

1[dIx7]

o Hio
B = bl
a) d 4m 13

— _ 1[dIx¥]

3. 3apanue
OTMeTbTE NPAaBUIIBbHBIN OTBET:
Teopema ['aycca 111 MAarHUTHOTO TOJIE UMEET BUL...

a)§§=0
6)$ BdS =0

) § Bdl=0



BdS =0
r) [ =
4. 3aganne
OTMeThTe NPAaBUJILHBINA OTBET:
CBsI3b MEXK/TY JIEKTPUUYECKUM CMEIIEHUEM B CPEJIC U HAIIPSKEHHOCTHIO BHEIIHETO 3JIEKTPUUECKOTO
TOJIA. ..
a)D=gg,E”
0) D =¢E
— —
B) D = SoE
- E
ryD=-
) €
5. 3apanue
OTMeThTE PAaBUJILHBII OTBET:
3akon Oma 1S yyacTka LeMnH. ..

=Y
at)I—E

6)1=

B)I= -

r)U=e¢R

6. 3aganmne

OTMeTbTe NIPAaBUJILHBINA OTBET:
®opmyna ajs IOTHOCTHU TOKA...

(N~ N V)

a)j= %
6)j=1S
. dI
B) J=4
. d
nj=2
7. 3aganne

OTMeTbTe NPAaBUJILHBINA OTBET:
®opmyna, BeIpakaroiias BTopoii 3akoH Kupxroda:

a) X Li Ry = Xk Ux

0) Xk IkRx =0
B)IR=¢

r) Y [ R; = Yk ek
8. 3aganmne

OTMeTbTE NPAaBUIbHBII OTBET:

[Tposoasmas pamka miomaasio 200 cm? BpamaeTcs ¢ yactoToit 16 'l B HOCTOSHHOM MarHUTHOM
nosie ¢ uaayknuei 0,5 Ti. MakcumansHoe 3Hauenne DJ[C, Bo3HUKaOIIEH B KOHTYpE, PaBHO...

a)l B

6) 0,16 B

B) 10 kB

r) 160B

9. 3ananue

OTrMmeTbTE NIPAaBUJIBHBIN OTBET:

[ToTok BeKTOpa CMELIEHHSI AIEKTPOCTATUYECKOTO OIS B JUDJIEKTPUKE Yepe3 3aMKHYTYIO
MOBEPXHOCTh PaBEH...

—

a)§, DdS == %iq;

6)$, DdS =X;q;
B) [, DdS=3q;
¢ EdS=Yiq;



10. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

Enununa namepenus noTeHuuana. . .

a) JIx/B

0)B

B) A

r) B/m

11. 3aganue

OTMeThTE NPABWIBHBIN OTBET:

3apsn q, ABHXKYIIUKCSA CO CKOPOCTHIO I7, CO3/1aéT HAa PACCTOSIHMU T MArHUTHOE MOJIE ¢ HHIYKIIUEH. .

2)B = tio q[BT]

am 13
6)H = %ﬁ@
)B =1
12. 3aganune

OTMeThTe NPAaBUJILHBINA OTBET:
WHaykuuss MarHUTHOTO TOJI TOKAa, TEKYIIETo IO NpAMOMY OECKOHEUHOMY NPOBOJHMKY, Ha

paccrosiHuu R OT poBOHMKA paBHA. ..

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

OTMmerbTE IPABUJIBHBIN OTBET:
Konutyp | mnponussiBactcs Tpemsi toukamu: [, = 14,1, = 24,13 = 3A. llupkynsauus BekTopa

MarHUTHOM MHAYKIIMH BAOJb ATOTO KOHTYpa paBHO (B €IWHULIAX [, - A)...

I AL

a) 6

0)5

B) 8

r)7

14. 3ananue

OTMeThbTE NPAaBUJIbHBIN OTBET:

Teopema ["aycca st MarHUTHOTO MMOJISt B Teopun MakcBemia. ..

a) §, BdS =0
6)§5Lsﬁd§=2k1k
B)§ Bdl=0

n¢ Zds = [ jdl

at
15. 3aganue



OTMeThbTE MPAaBUIbHBIN OTBET:
ComnpoTHUBICHHE TPOBOJHUKA JTTMHOMW | ¥ TUTOMIAIbI0 CeUeHHs S PaBHO ...
a)R = plS

l
B)R=1S

S
F) R = p;
16. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:
3a HampaBJIeHHE TOKA HA PUCYHKE IPUHUMAETCS HAMPABIICHUE:
+ _

OTPULIATEIILHOTO MOJIFOCA K MTOJIOKUTEIBHOMY
0) OT MOJIOKUTEIBHOTO OJII0CA K OTPULIATEILHOMY

B) HaIlpaBJICHUE TOKA BHIOUPAETCS IPOU3BOIHHO

I') TOK B CXeM€ OTCYTCTBYET

17. 3apanue

OTMeTbTe NPAaBUJILHBINA OTBET:

Ennnuna namepeHust UHIyKTUBHOCTH. ..

a) Tn

0)I'n

B) ®

r) A/m

18 3aganmue

OTMeThTE NPaBUJIBHBIN OTBET:

SABnenue ckuH-3¢exTa 3aKIrovaeTcs. . .

a) B BOSHUKHOBEHHH AJIEKTPUYECKOTO TOKA B MACCHBHBIX MPO- BOJHUKAX
0) B HAarpeBaHUM MPOBOJIHHUKA TP MPOMYCKAHUHU IEKTPUIECKOTO TOKA
B) B HAMarHWYMBAHUH MMPOBOTHUKA MIPH MPOIYCKAHUHU TOKA

') B BBITECHEHUH TIEPEMEHHOTO TOKA Ha MIOBEPXHOCTh MPOBOIHUKA

19. 3apanmue

OTMeTbTe NPAaBUJILHBINA OTBET:

BekTop 31eKTpruYecKoro cMemeHus De JURJIEKTPUKE OIPEeseTcs. ..
a) CBSI3aHHBIMU 3apsAaMHU
0) AUIIONIAMU B TUDJICKTPUKE
B) CBOOO/IHBIMHU 3apsiiaMu
I') CyMMOI CBOOOJIHBIX M CBSI3aHHBIX 3aps0B
Tecr- 3 OnTuka
1.3ananue
OTMeThbTE NPaBUJIbHbIE OTBETHI:
SIBeHus1, KOTOpbIE OOBIACHSIOTCS TUCIIEPCHEN CBETa:
a) oru0aHue CBETOM IPENSATCTBUS
0) oTpa’keHHe OT I'paHMIIbI pa3zena 2-X cpej
B) pa3JI0KEHUE CBETA B CIIEKTP ITOCIIE TIPEITOMIICHHSI
I') paay’Hast OKpacka MbUIbHBIX Iy3bIpeit
X) pagyra
2. 3aganue
OTMmeThTE IPAaBUJIBHBIN OTBET:



Judpakuus cBera - 3TO:

a) 3aBUCUMOCTb MTOKa3aTelsl MPEIOMIICHUS BELIECTBA OT YaCTOThI

0) siBjieHne OruOaHus BOJIHOM MPETATCTBHS

B) pe3y/bTaT HAJOXKEHHSI KOTEPEHTHBIX BOJIH

T') pa3JIo’KEHHE CBETA B CIIEKTP MOCIE MPETOMIICHUS

1) IPEUMYILIECTBEHHAs] OPUEHTALIUS TUIOCKOCTH KOJIeOaHUN CBETOBOW BOJIHBI
3. 3ananne

OTMeThTe NIPAaBUJILHBINA OTBET:

AOCOJIIOTHO YE€pHOE TEJIO - 3TO:

a) aOCOJIIOTHO TBEPAOE TEJIO YUEPHOT'O I[BETA

0) uepnoe Teio npu 0 K

B) TE€JI0, MTOJIHOCTHIO MOIJIOIIAOIIee BUANMOE U3TyYCHHE

T') TEJI0, OTPaKAIOIIEe BCE BUbI U3ITYUCHUS

) T€J10, OTHOCTHIO MOTJIOMIAIOIIEe BCE BUIbI M3ITyUEHUs

4. 3aganne

OTMeThTe NIPAaBUJILHBINA OTBET:

CriekTpanbHast IUIOTHOCTh YHEPTeTUIECKO CBETUMOCTH TeJIa BBIpaXKaeTCs (HOPMYIIOi:

a) R — dW;iﬁ-dv
v,T dv
orJ
6 A — de,v+dv
) Ay = S
vv+dv
o) Ry, = Wiy
v,T d;’
u3n
A _ de,v+dv
r ) v,T — dw
v,v+dv
5.3apanue

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

HarnpasieHussMu OO u O'O' ¢ = 30°, To UHTEeHCUBHOCTH J1 U J, CBSI3aHBI COOTHOIIEHHUEM. . .

10
]

N
AT

T _/:://
O
a)J; = %]1
0. = 7
B)J2 =1
r)J; = ];1
6.3amanue

OTMeTbTE NPAaBUJIbHBIE OTBETHI:

CxopocThb pacnpocTpaHEHHs 3JIEKTPOMAarHUTHOM BOJIHBI B BaKyyMe:

a) OECKOHEYHO OOJIbIIas

6) 300 000 xm/c

B) yObIBaeT 00paTHO MPONOPIIMOHAIBFHO KBAJPATy PACCTOSHUS OT MCTOYHHUKA CBETA

r) 3000 km/c

1) 3*%108 m/c

7. 3apanue

OTrMeTbTE NPAaBUJIBHBIN OTBET:

CBsi3p  a0CONIOTHOTO TMOKa3aTessl MPEeIOMIIEHUS] Cpeibl M €€ JJIEKTPUYEeCKOM M MarHUTHOU



MIPOHUIIAEMOCTH BBIpaXxkaeTcsi opMyIoil:

a)yn =+/eu

6)n:\/§

B)N=¢cu
¢

ryn= .

8. 3aganmne

OTMeThTe NPAaBUJILHBINA OTBET:

Hucnepcus ceera — 3710:

a) 3aBUCUMOCTbD JJIMHBI BOJIHBI CBETAa OT YAaCTOTHI

0) IpsIMOJIMHEIHOE PacIpOCTPAHEHNE CBETA

B) 3aBUCHUMOCTD [TOKa3aTeJsl MPEIOMIICHHSI BEIIECTBA OT YaCTOTHI CBETa

T') 3aBUCUMOCTb YyIJIa IIPEJIOMIIEHNUS J1yda OT YyIJla NaJeHUs

1) IPEUMYIIECTBEHHAs] OPUEHTALMS TUIOCKOCTH KOJIeOaHUN CBETOBOW BOJIHBI

9. 3aganue

OTMeThTE IPAaBUJIBHBIN OTBET:

YcnoBue, HEOOXOIMMO I HAOJII0IeHUS TUPPAKIIH CBETA!

a) aMIUTUTY/a KoJieOaHuii JOHKHA OBITh MHOTO OOJIbIIIE pa3MEPOB MPEMATCTBHUS

0) amIuMTya KojaeOaHui JOKHA OBITH CPAaBHUMA C pa3MepaMu IPEsTCTBUS

B) IJIMHA BOJIHBI JJOJDKHA OBITH CPABHUMA C Pa3MEPaMU MPETSITCTBUS

I') JUIMHA BOJIHBI JI0JKHA OBITH MHOT'O OOJIbIIIE Pa3MEPOB IPENATCTBUS

10. 3apanue

OTMeTbTE NpaBUIIbHBbIE OTBETHI:

HenpepbIBHBIN CIIEKTP U3IIYUEHUS AAKOT:

a) TBepbIe BemecTBa rpu remneparype 0 K< T <273 K

0) ®HUJAKOCTU IIPU BBHICOKOU TeMIepaType

B) TBEpAbIC, )KUIKHE U Ta3000pa3Hbie BellecTBa mpu Temneparype 273 K

T') pacKaJeHHbIE TBEpbIC TeJIa U Ta3bl IPU BHICOKOM JaBIICHUU

1) pacKajJeHHbIE ra3bl IPU HU3KOM JaBJICHUN

11. 3apanue

OTmeTbTe NPAaBUJILHBINA OTBET:

Enunvia cexTpanbHOM MIOTHOCTH SHEPTETHYECKOM CBETUMOCTH R, 7.

a) Jlx/m?

0) x/m

B) H/M?

r) H/™m

12.3apanne

OTMeTbTe NIPAaBUJILHBINA OTBET:

SIBneHue, KOTOpoe 0OBACHAETCS NOJspU3aluel cBeTa:

a) oru0aHue CBETOM IPENSATCTBUS

0) paciieruieHue Jiyya Ha J1Ba, pacpOCTPaHSIOIUXCS B Pa3HbIX HAIPaBIEHHUIX

B) MpeJoMJICHHE JTy4a

I') pa3JIo’KEeHHE CBETa B CIIEKTP MOCIe MPEeTOMIICHUS

X) pagyra

13. 3aganue

OTMeTbTE NPAaBUIIBbHBIN OTBET:

[Tpu xakom yrie, o 3aKkoHy Maioca, HHTEHCHBHOCTb CBETa BBILIEAIIErO U3 aHalu3aropa Oyner
MaKCHMAaJIbHOM:

a) 60°

6) 30°

B) 0

r) 90°



14. 3ananue
OTMeThTe NPaBUJIbHbIE OTBETHI:
@opMyIibl, ONpeAeAIoNNe UIMHY CBETOBOM BOJHBI A (C — CKOPOCTH BOJIHBI, | — TEpPHOJ
KoJIeOaHUH; V — 4acToTa KoJIeOaHUM; N — IMoKa3aTeNnb MPEJIOMIICHHS CPEIb):
a) A=cT
\%
0) k=:
B) A=cn
C
1—‘ }\':_
) v
A==
) —
15. 3aganue

OTMeThTE NPAaBUJILHBIN OTBET:
VYron nyda S Ha rpaHuny pazzaena cpea 1 u 2

S S’

0

SH

a)a

0)Ii

B) B

ri+p

a) ot

16. 3apanue

OTMeThTE NIPAaBUJIBHBIN OTBET:

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

0) paccesHue

B) OTpa’KeHUE

T') IpeJIoMIIeHUe

17. 3apnanmue

OTMeTbTE NPaBUIbHBII OTBET:

YcnoBrue MakcuMyMa Mpu THQPPAKIIAHA CBETOBBIX ITYYKOB HA TUPPAKITUOHHOHN pereTKe:

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

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

18. 3ananne

OTrMmeThTE NIPAaBUJIBHBIN OTBET:

JInHenyaTelil CIIEKTP U3JIy4CHUS JAKOT:

a) ra3bl P HU3KOM JaBJIEHUU

0) TBepable BemecTa mpu Temrneparype 0 K <T <273 K

B) TBEpAbIC, )KUIKHE U Ta3000pa3HbIe BelecTBa mpu Temmeparype 273K
I') pacKaJeHHbIE TBEp/IbIe Tella U T'a3bl IIPU BBICOKOM JIaBJICHUU

1) )KUJKOCTH IIPH BBICOKOM TeMIieparype

19. 3ananne

OTMmeTbTE NIPAaBUJIBHBIN OTBET:

CBer, B KOTOPOM KojJe0aHHMs CBETOBOI'O BEKTOpa IPOUCXOAAT B  ONpPEACIEHHOM, HO



HEUCKJIIOYUTEIILHOM HAIIPABJICHUH, HA3bIBACTCS:

a) HeTOJIIPU30BAHHBIM

0) YaCTUYHOTOISIPU30BAHHBIM

B) IIOCKOMOJISIPU30BAHHBIM

I') €CTECTBEHHBIM

Tect — 4 AToMHas ¢pusuka

1. 3apanme

OTMeThTe NIPAaBUJILHBINA OTBET:

HanpaBnenue nBHXEHHS IIEKTPOHA OTIAYM € COCTABJSIeT C HAlpaBICHHEM MaJaromero (oToHa
yroin 30°. Umnynbc paccessHHOTO ()OTOHA PaBEH. ..

a) \/§Pe

6) 1,5V3P,

B) 0,5P,

r) 2v/3P,

2. 3apanmue

OTMeThTE NIPAaBUJIBHBIN 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 anst paccestus GoToHa:

2h . 0
a) Al = — sin-

m}c1 2 0
0) Al = —sin? =

mc 2

h 29

2h
rNAil==—sin? =

mc 2
4. 3apanue

OTMeTbTe NPaBUJIbLHBIN OTBET:
ITepuon monypacnana Tq/, BeraucgeTcs no Gopmyse:

a)le
2

B) Al = —- sin2
mc

>N

Inl
0) TZL ==

In2
B) Tzl = 27

5. 3apanue
OTMeTbTE NPaBUIbHBIN OTBET:
®dopmyna Pugbepra:

v =K(z+5z)
6 v =Kz 53)
B)v=K(1— l)



1 1
Dv=K(E+2)
n m
6. 3aganue
OTMeThTe NPAaBUJILHBINA OTBET:

3akon Kupxrodda Beipaxaercst popmyInoii:

Ry T
AT, = —
Y ror = 3

2mv?
0)ryr = = kT
B) Apmax = b/T

_2nhv3 1

)Ty = 2 ehv/(kD)_{
7. 3ananue

OTMeThTE NPAaBUJIBHBIN OTBET:

[IpaBuio cMmeneHus s paguoakTUBHOIO @@ — pacnaja:
a)gx - z4Y + e

6) 4X — 4737 + 4He

B) 72X = 7z 1Y + e

r)X+a -Y+b

8. 3aganmue

OTMeTbTe NPAaBUJILHBINA OTBET:

®opmyna e bpoitns:

h
a)p=-
6)z:§

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

OTMeTbTe NIPAaBUJILHBINA OTBET:

3akoH cMeleHus: BuHa BeipaxkaeTcst popmMyIioii:

b

a) A ==
) max T

2nhv3 1

0) ryr = o2 ehv/(kT) 1
Rv,T

B) T, = —

) v,T Ay
2nv?

F) T'U,T = 2 kT

10. 3apanue

OTMeThTE NIPaBUJIBHBIN OTBET:

[IpaBuno cMmemieHus pagnoakTUBHOTO B-pacnaja:
a) 4X — 423V + IHe

6) 2X - 4Y + ,Je

B) 4X — 474Y

12X = 217 + Qe

11. 3apanue

OTMeThTE NPAaBUJIBHBIN OTBET:

CooTtHomienne HeomnpeaenéHuoctu [ eizendepra:
a)AxAp < h

0) AxAp = h

B) AxAp = h

r)AxAp =1

12. 3apanue

OTMeThTE NPAaBUJIBHBIN OTBET:

3akoH Panes — [xuHca BeipakaeTcs GpopmyIioi:



2nv?

a) rU,T = e kT
0) Amax = b/T

Rv,T
B) Tyt = AT

r)R, = oT*

13. 3aganue

OTMeThTE NPAaBUJILHBIN OTBET:

@DOTOH — 3TO YacTUIIA, ...

a) IBKYIIASICS ¢ OOJIBIION CKOPOCTHIO U 00JIa/1at01ast JHEPTHEH, HE 3aBUCAIICH OT MacChl
0) nBuKyIIasics ¢ OOIBIION CKOPOCTHIO, Macca MOKOsI KOTOPOM paBHA HYITIO

B) JIBIDKYINASICS C OONBINON CKOPOCTHIO M 00JIaAaroIIasi MACCOM, 3aBUCSIIEH OT CKOPOCTH JIBHKECHUS
T') IBMKYIIAsICS CO CKOPOCTBIO CBETA, Macca MOKOs KOTOPOi paBHA HYITIO

14. 3ananmue

OTMeThTe NIPAaBUJILHBINA OTBET:

[TpaBuio cMeIeHUs ISl PaIUOAKTUBHOTO J-pacmaia:

a) 42X - 423Y + 3He

6) 72X = z44Y + _je

B) 2X > 7 4Y + e

r) 4X - 475y

15. 3ananue

OTMeThTE IPAaBUJIBHBIN OTBET:

Vpasuenue lpeaunrepa ajisi CTalMOHAPHOTO COCTOSTHUSA:

a)V¥(x, Y, 2) +ZC—ZL [E+UXyz)]¥YXyz) =0
6)VY¥(X, Y, 2) - zh—"‘ [E+U(xy,2)]¥(xy,z) =0
B) V2¥(X, Y, Z) +2h—TZn [E-UXyz)]¥YXyz) =0
) V(X y, 2) - [E+ U(xy, 2)]¥(xy,2) = 0
16. 3aganue

OTMeTbTe NPaBUJIbLHBIN OTBET:

®opmyna [nanka 11 CHEKTPAILHON IIOTHOCTH SHEPIETUYECKOM CBETUMOCTH UMEET BHI:
2mhv3 1

a) Ty, = 2 eh/(kT)_q
2mv?

0)ryr = 2 kT
Rv,T

B) 1, =

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

OTMeTbTe NPaBUJIbLHBIN OTBET:

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

a) 1p

0) in

B) 1H

r) _de

18. 3aganue

OTMeTbTE NPAaBUIIbHBIN OTBET:

YacroTa msnydenus 3- 1015 T, 3a 1 ¢ ucTounuk usmydenus MomHocThio 40 BT mcmyckaer ...
(hOTOHOB.

a) 1,0-10%

0) 2,0 - 1017

B) 2,0 - 10°

r) 1,0 - 102°



19. 3apanue

OTMeThTe NPAaBUJILHBINA OTBET:

Cumson X B peakuuu 3Be + %He - 12C + X ect:

a) 1p

0) in

B) I1H

r) e

20. 3aganue

OTMeTbTE NPAaBUIbHBII OTBET:

Crauuonapnoe ypaBHenue lllpenunrepa aiis 3JeKTpoHa B BOJOPOA0NIOI00HOM aTOME UMEET BU/I:

h2 )
a) -EA\V‘FU(X, Y, Z, )y = |ha—qtJ
h2 )
6) 5y =ih 5/

2.2
2 mw=x
B)A\|I+h2—m(E— 20 Yy =0
2 Ze?
D) Ay + S E - )y =0

Bonpochl npoMeKyTOYHOr0 KOHTPOJIS
Bonpocsl k 3x3ameny (1 cemectp)
1. ®usuka, ee onpeneseHue, NPeaMET U3YUEHUsI U OCHOBHBIE ITIOHATHS.
2. Marepus 1 ee BU/Ibl, CI0CO0 CYIIECTBOBAHUS MaT€pUU. DHEPIHsL.
3. Mexannka, paszensl MEXaHHKH, MEXaHWdeckoe JBWkeHue. OmpeneneHHe MeXaHWYeCKOH
CHCTEMBI, 3aMKHYTasl (M30JIMPOBaHHAs) MEXaHUUECKasl CHCTEMA.
4. CucteMa orcyera M cucremMa koopnauHart. [loHsTHe MaTepuanbHON 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 MIHOBEHHOH CKOpOCTH V.
7. Bektop yckopeHus, HOpMaJlbHash COCTaBJSAIONIas a&p M TaHI€HLMAJIbHAs COCTABIIAIOILAS @,
BEKTOpa YCKOpEHHUS.
8. Ompenenenne Moayisi BEKTOpa YCKOPEHHUS.
9. IlyTh S mpu MPOU3BOIHHOM JBM)KEHUH MaTepUAbHOW TOUKH. [ padmdyeckoe n3o0pakeHne myTH
S (kak miomane GUrypsl Ha rpaduke, OTpaXkarollleM 3aBHCUMOCTb CKOPOCTH V OT BpeMeHH t) mpu
MIPOM3BOJIBHOM JBM)KEHUH MaTEpUANbHON TOYKH.
10. B xakoM ciyyae yroa MOHO cuuTaTh BekTopoM? IIpuBecTH pHCYHOK.
11. BexTop yTJ0BO# CKOPOCTH ® M BEKTOp YIJIOBOTO YCKOpeHHs .
12. CBsa3b MeXJy JIMHEHHON CKOpOCTBIO V U YITIOBOM CKOPOCTBIO O .
13. CBs3b MeX/ly TAaHTE€HIIMAJILHON COCTABIISAIONIEH YCKOPEHHUS d, W YIJIOBBIM YCKOpEHHUEM [3.
14. UnepuuanpHas cucremMa orcyera U 1-biii 3akoH HbroToHa.
15. Onpenenenue cuibl, IpaBUIO 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, onpeieneHne KHHETHIECKON SHEPTHH; MOTeHINabHast SHeprus. [Ipumepsr.
19. 3akoH coxpaHEHUs SHEpPruu
20. AGcomoTHO TBepaoe Temno. [locTynaTtenpHOE U BpamaTenbHOe ABUKEHIS TBEPAOTO Tela.
21. llenTp MHEpLMHU TBEPIOro Teja, ypaBHEHUE ABUKCHHS LIEHTPA MHEPLIUH.
22. MOMEHT CWJIBI ¥ HamlpaBJCHHWE BEKTOpa MOMEHTA CHIIHI.
23. MOMEHT MHEpUUH MaTepHaJbHONH TOYKM M CHUCTEMbl MaTE€pHUaJbHBIX TOYEK.
24. MOMEHT MHEPIIUU CIUIONIHOTO TeJla Ha TpUMepe HWIHHIPA.
25. OCHOBHOM 3aKOH JMHAMUKHM BpallaTeIbHOTO JBMXKEHHS A Tela ¢ (PUKCHPOBAHHOM OCBHIO
BpallleHUs. Y CIIOBUE PAaBHOBECHUS TBEPJOTO Tea
26. MOMEHT UMIyJbca M 3aKOH COXpPaHEHHWS MOMEHTa WMITYJIbCa.
27. CpaBHEHHUE IBUKEHHS TBEPJIOTO Tella ¢ ABM)KEHHEM MaTepHabHON TOUKH.



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

29. CnencTBusi TEOPHUH OTHOCUTENBHOCTH. B3auMOCBsI3b Macchl U DHEPTHUH.

30. CratucTuyecKkuii 1 TEPMOAMHAMUYECKHI METOBI U3YYEHUI CBOMCTB BEIECTBA.

31. MonekynsipHO-KHUHETHYecKass Teopusi razoB. OcHOBHbIE MOHATHS. OmnpeneneHue UAealbHOTO
rasa

32. JlaBnenue, TeMiieparypa, BHYTPEHHSS SHEPrus UAealbHOTO Ta3a ¢ TOUKU 3PEHHS] MOJIEKYIISPHO-
KMHETUYECKOU TEOPUHU

33. YpaBHeHHEe COCTOSIHUS HACAIbHOTO rasa, ypaBHeHue Knanelipona — MeHeneeBa

34, ®u3nvecKkuil CMBICI YHUBEPCAIBHOM ra30BOi MOCTOSHHOM.

35. OcHOBHBIE TOHATHS TEPMOJIUHAMUKH ( TEJIO, TEIJIOTA, MMPOIIECC M T 1T )

36. [lepBblil 1 BTOPO# 3aKOHBI TEPMOJAUHAMUKHI

37. Lukibl, paboTa 3a IUKIL.

38. Huxn Kapuo u KIIJ] naeanpHOM TEMIOBON MAIIUHBL.

39.Kak ompenenseTcss TOUSUHBIN SJEKTPUYSCKHA 3aps)l U KaKOBBI €ro CBOHCTBA?

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

41.J1aTb onpeziesieHne 3JIeKTPUUECKOro MOJIsl U BEKTOpa HAMPSXKEHHOCTH AJIEKTPUUYECKOTO MOJIS.

42 Kax OIpenenstoTcsi CHUJIOBBIE JIMHUM BEKTOpa HAMNpsSHKEHHOCTH OJIEKTPUYECKOTO  IMOJIs?
N300pa3uTth 31EKTPUUYECKOE T10JIe, CO3/1aBaMOE CHCTEMOM JBYX pPa3HOMMEHHBIX 3apsiOB

43.ChopmynrpoBaTh MPUHIUIT CYTIEPIIO3UIIAH YICKTPUYECKOTO IOl U MPOUJUTFOCTPUPOBATH €0
Ha KOHKPETHOM IpHUMEDE.

44 Kak ormpeaensercss BEKTOp UHIYKIUHU 3JIEKTPUUECKOIO OISl U IOTOK JAHHOIO BEKTOpa depes
MOBEPXHOCTH?

45.ChopmynupoBarh TeopeMy Octporpaackoro-I'aycca  namsi  SJIEKTPUYECKOTO MO |
MIPOUJUTIOCTPUPOBATH €€ Ha KOHKPETHOM IpUMEDE.

46./laTp ompeneneHue MOTEHIHANA W PA3HOCTH IOTEHIIUAJIOB.

47.Yto Takoe OSKBUNOTEHIMANbHas TmoBepxHocTh? KakoBa ee ¢opmMa ans TOYEUHOTO
AIEKTPUYECKOTO 3apsiaa?

48.Kak cBsi3aHbl MeXIy €000l HaNpsSHKEHHOCTh AJIGKTPUYECKOTO TONsi UM MOTEHIMAT
AIEKTPUYECKOTO TOJIs?

49.Y10 Takoe 3MEeKTPUUECKUI AUIIONb U KaK OH ce0sl BEJET, €CIIU €ro MOMECTUTh B 3JIEKTPUUYECKOE
nosie?

50.Kak npoucxonut nonsipusanus audnekTpuka? Kakol BeIHUNHON ee MOKHO OXapaKTepH30BaTh?

51.Yemy paBHa HaNpsKEHHOCTh 3JIEKTPUYECKOTrO TOJS BHYTPH MPOBOJHUKA, MOMELUIEHHOIO BO
BHEIIHEE JIEKTPOCTATUUECKOE MOJI€E ?

52.Kak onpezensieTcs 2JIeKTPHUECKOE TI0JIe BHYTPH BelecTBa?

53.DHeprus JIeKTPUUECKOTO MOJIs, 3a1aCEHHOTO B IMJIOCKOM KOHAEHCATOPE.

54.0Onpepenenne dIeKTpudeckoro Toka. Cuiia Toka U TNIOTHOCTh TOKa.

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

56.3akonpl Kupxroda ® #X NpUMEHEHHE K pacyeTy XapaKTePUCTUK JBYXKOHTYPHOMH
NEKTPUYECKON LIENU IOCTOSIHHOTO TOKA.

57.ChopmynupoBath 3aK0OH AMIiepa JIsi B3aUMOJICHCTBHS JIEMEHTOB TOKA U TIPOUJUTIOCTPUPOBATH
€ro Ha KOHKPETHOM IIpUMEpE.

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

59./1atb onpeneneHne 3aK0HA dIIEKTPOMArHUTHON WHIYKITUH.

60.YTo Takoe sIBJI€HHE CAMOUHIYKIIMHN U KaK BBOJAUTCS UHAYKTUBHOCTH L?

61.3anmcats ypaBHeHHss MakcBeiia B MHTETPaIbHON (hOpMe, KOTOPHIE BBIPAYKAIOT CBSI3b MEXKIY
AIEKTPUUYECKUM U MAarHUTHBIM TOJIEM.

62.3anmcate ypaBHeHHe MakcBemia B WHTETpaIbHOH (opMe, B KOTOPOM OTpakaeTcs (axT
CYLIECTBOBAHMSI AJIEKTPUUECKUX 3aPsI0B.

63.3anmcate ypaBHeHWEe MakcBelula B HWHTETpalibHOW  (hopMe, B KOTOPOM OTpa)kaercs (axT
OTCYTCTBHUSI MATHUTHBIX 3apsI/IOB.



64.Kak ompenenuTs >IEKTPUYECKOe (MM MAarHUTHOE) MOJe IS TUIOCKOH 3IEKTPOMAarHUTHOMN
BOJIHBI B JAHHOM TOYKE MPOCTPAHCTBA U B IAHHBII MOMEHT BpeMEHU?
65.11lepeMenHbIl dneKTpudeckuid TOK. [IOHATHE U OCHOBHBIE XapaKTEPUCTHKH.

Bonpocsl k 3k3aMeny (2 cemecTp)

Bunel konebanuii; rapMOHMYECKHE KOJIeOaHUsl U UX OCHOBHBIE XapaKTEPUCTHKU.
Crnoxenue xonebaHuil; mpuMeHEeHHEe METO[a BEKTOPHBIX TUATrPaAMM.
MatemaTuuecKkuil MasiTHUK U YpaBHEHHE €ro KoueOaHuil.
@u3NUeCKuil MasTHUK M ypaBHEHHUE €0 KOJIeOaHH.

5. Bugel BolH M 0COOGHHOCTM HMX PpACHpPOCTPaHEHUS B PA3JIMYHBIX Cpelax; IOMNepevyHble U
IIPOJIOJIbHBIE BOJIHBI.

6. BonHoBoe ypaBHEHHE U €T0 pelIeHHE B BUJIC YPAaBHEHUS BOJIHBI.

7. Kak omnpenensieTcst CBeTOBasi BOJIHA C TOUKHU 3PEHMSI 3JIEKTPOMarHuTHOM Teopun Makcesuia?

8. KakoB (pusnueckuii cMBICT CBETOBOTO BEKTOpa?

9. JlaTh MOHATHE KOTEPEHTHOI'O HCTOUYHUKA CBETA.

10. Kak onpenensiercs siBinenue uHtepdepenunu csera? [IpuBectu npumep UHTEpPEpEHUIUU IS
IBYX KOT€PEHTHBIX HCTOUHUKOB.

11. OmpenenuTh yCIOBUS MaKCUMyMa U MUHUMYyMa UHTEP(EPEHIIUH.

12. Kak ompexpensiercss siBIeHHE AU(PPAKIUM CBETa W YE€M OHO OTJIMYAETCS OT SIBICHUS
uHTepdepeHIun’?

13. Mpunmun [roiirenca-dpeHens u ero cojepKaHue.

14. 3oubl OpeHens U UX NPUMEHEHUE AJI pacyeTa UHTEHCUBHOCTH CBETa B SIBJICHUH TUDPAKIUH.

15. Iudpaximus cBeTa Ha OJJHOH ILEJH.

16. dudpaxius cBeTa Ha CUCTeMe LieNiei; AU(PaKIIMOHHAs PelIeTKa U €€ XapaKTePUCTUKU.

17. Kak onpenensiercs siBieHUE NOJISIPU3ALUU CBETA?

18. Yem oTnuyaeTcs eCTECTBEHHBIN CBET OT TIOCKOMOISPU30BAHHOTO CBETA?

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

20. KpyroBas 1 2JUTHNTHYECKAS TTOJISAPU3ALIHSL.

21. Tlonspu3anus cBeTa Ipu OTPAKEHUHU U NPeIOMIICHUH; 3aKoH bprocTepa.

22. OU3UYECKUI CMBICT CTIEKTpabHOTO pasnokeHus. Teopema Dypre.

23. IlpencraBneHre MOHOXPOMATHUYECKHX BOJH B KOMIUIEKCHOM IJIOCKOCTH; opmyiia Ditnepa.

24. Psan @ypwe u uaTerpan Oypoe.

25. IIpumenenue paznoxxeHuss Oypbe K IPOCTEHIINM CBETOBBIM U 3JIEKTPUUECKUM CUTHAJIAM.

26. OnpeneneHre TEIIOBOTO M3IYYECHUS M €r0 XapaKTEPUCTHKH.

27. Yto Takoe «HCIycKaTeJIbHas CHOCOOHOCThY» I; aOCOJIOTHO yepHOro Tena?

28. «DHepreTuyeckas CBETUMOCTH» R, aOCOTIOTHO YEpHOTO Tella | €€ CBSI3b C «HCITYCKATeIIbHON
CIIOCOOHOCTBIOM I .

29. Jlatb ompejesnieHue abCOJIIOTHO YEPHOro Teja ¢ TOUKM 3peHHs 3akoHa Kupxroda.

30. 3akon Credana - bonpiMaHa u3ITydeHus: aOCOFOTHO YEPHOTO TeJa.

31. 3akonbl BuHa n3nydeHus aOCOJIOTHO UYEPHOTO Tela .

32. B yem cyre rtumorte3bl [lnaHka, BBEJJICHHOH WM TIpU ONHCAHWUU H3IIyYeHHS aOCOJIIOTHO
4epHOro Ttena?

33. Tlocrynatel bopa B Momenu aToMa BOJIOpPOJA.

34. ®opmyna banbMepa ans CHeKTpa HM3JIydeHHs aTOMa BOAOPOAA.

35. KakoB cMmbICH ensIx gncer M, N B popmyne baasmepa ¢ Touku 3peHus Teopuu bopa?

36. OmpeneneHre KOPIMYCKYJISAPHO - BOJIHOBOIO JyajJu3Ma MaTepHH.

37. CootHomenust ne Bpoiins, cBA3bIBAIONIME KOPIMYCKYJISPHBIE H BOJTHOBBIE CBOWCTBA MAaTEpHH,
U UX COJEpKaHUE.

38. JlnuHa BONHBI Jie Bpoims uist ayeKTpoHa.

39. Nmeer nu pusmueckuii cmbici BomHOBass Gynkuus V(X,y,z,t)?

40. CymecTByeT 1M IMOHATHE «KJIACCHUYECKOM TpPaeKTOPHH» B KBAHTOBOH MeXaHUKe?

41. Kakue nmpearnosioxKeHus MO3BOJIMIIN «yraaaTh» sIBHbIM BUA ypaBHeHus lpenunrepa?

NS



42. Kakyio uHpOpMALMIO O MHKPOCKOIMYECKOH CHCTEeME MOXKHO IOJNyYUTh U3 YypaBHEHUS
[Ipenunrepa?

43. TlonsTHe omepaTopoB B KBAHTOBOM MEXaHUKE, X INPHUMEPHI.

44, T'me dame BCEro HAXOOUTCS 3JIEKTPOH, MOMEIIEHHBI B OAHOMEPHBIH <«IIOTEHIMAIbHBIN
ALIUK» IUPUHON ¢, €CIU €ro COCTOSIHUE OMpeAessieTcss KBAaHTOBBIM 4YUCIOM N = 2 7

45. Kak ompenensiercss ypoBEHb 3HEPIrUM B KBAHTOBOM MeXaHHUKe?

46. Ilouemy otmagaer HeoOXomuUMOCTh B mocTynatax bopa B Teopum Ulpenunrepa? Atom
Boziopoia B Teopu IlIpenunrepa.

47. B ueM oOTIMYME NPOXOXKIEHHUS YACTUIBl YEpE3 «IIOTEHLMAIBHBIA Oapbep» B KIACCHUUECKON
MEXaHUKE U B KBAHTOBOW MEXaHUKE?

48. B yueM cyTb «TyHHENbHOTO 3(QeKTa» MpHu NPOXOKICHUNM YaCTUIBl Yepe3 MOTEHIHATbHBIN
Oapbep B KBaHTOBOW MEXaHHUKE?

49. KBanrtoBble uyucaa N,|,m;,Ms U UX poib MPH ONPEACICHUN COCTOSHHS JJICKTpoHa. [IpuHImI
[Taynu.

50. Tabnuua MenpaeneeBa u e€ 00bsCHEHHE C TOUKH 3PSHHS MIPUHIIUIIOB KBAHTOBOM MEXaHUKH.

51. Jlath ompeneiieHue MOJICKYJIbI.

52. I'paduueckn H300pa3uTh TMOTCHUUAIBHYIO KPUBYIO, OIPEIEISIONYI0 B3aHMMOICHCTBHE
JIByXaTOMHON MOJIEKYJIBI.

53. Kak ompenensercss nonHelii tun cBszu? [IpuBectu mpumep.

54. Kak ompenensiercss KoBajleHTHBIH Tun cBs3u? [Ipusectu mpumep.

55. OcHOBHBIE BHIIBI MOJEKYJISPHBIX CIIEKTPOB U UX rpaudeckoe M300pakeHue.

56. OCHOBHbIE MOJOXEHUs 30HHOW TEOPHU TBEPJOrO Teja.

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

58. Kak omnpenensroTcs NOJyIPOBOJIHUKU C TOUKU 3PEHUS 30HHOU Teopun?

59. Kak ompenensrorcs AMAIEKTPUKU C TOUYKU 3PEHHs] 30HHOH Teophu?

60. OmpeneneHre ONTHYECKUX KBAHTOBBIX TI'€HEPATOPOB ( JIa3E€POB ).

61. Cxema ycrpoiicTBa pyOMHOBOTO Ja3epa.

62. IlpakTnyeckoe MpUMEHEHHE JIa3epOB.

63. YacTtuna B cepruuecKd CHMMETPUIHOM IIOJIE.

64. BonoponononoOHble arombl. JHepretuueckue ypoBHU. I[loTeHImansl BO30OYXIEHHS H
MOHU3AIIH.

65. CrekTpsl BOJOpPOJONOAOOHBIX aToMoB. IIpocTpaHcTBeHHOE pacmpefesieHue MIOTHOCTH
BEPOATHOCTH JJISI JIEKTPOHA B aTOM€ Bojiopoaa. Me3zoaromsl. [lIuprHa ypoBHEN.

66. CTpyKkTypa SHEpreTHYeCKHX YpOBHEH B MHOTORJIEKTPOHHBIX aToMax. THUIBI CBsI3€ll 2JEKTPOHOB
B aTOMax.

67. Crpoenue aToMHoro sifjpa. Mojenu sipa.

68. Anepubie peakiuu. PamnoakTHBHBIC IPEBPAIICHHS SIEP.

69. Peakuus sinepHoro nenenus. LlenHas peakuus aeneHus.

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

71. TepMmosaepHbIi CcUHTE3. DHeprus 3Be3l. YIPaBIsAeMbIl TepMOsIepHBbIH CUHTE3. DPHeKT
Meccbayspa u ero npuMeHeHHe.

72. Uepapxus cTpykTyp marepuu. Yactuiel u antudacTuipsl. Puszndyeckuil BakyyMm. CtaHnapTHas
MOJIEJIb DJIEMEHTAPHBIX YACTHUII.

73. KBapku, 1enToHbI ¥ KBaHTHI (yHIaMEeHTaIbHbIX Nojel. DyH1aMeHTanbHbIe B3aUMOICHCTBHSL.

74. Anponsl. fnpa atoMoB. AToMbl. Mosekyibl. MakpoCKONMUYEeCKHE COCTOSIHUS BEIIECTBA: Ta3bl,
KHUJIKOCTH, IJIa3Ma, TBEpble Tena. [nanersl. 3Be3bl.

75. BemiecTBo B 3KCTpEeMaIbHBIX YCIOBUSAX: O€Nble KapiauKH, HEUTPOHHBIE 3BE3/bl, YEPHBIE JBIPHI.
I'opstuasg Mozens 1 3BotonUs BeeneHHo.

OlleHl/lBaHI/[e CTyACHTa Ha 3auere/IK3aMeHe 10 AUCHHUIIJINHE «Pusukax:



Banasl

(uToroBoit
N N TpedoBanus Kk 3HAHUAM
PEUTHHTOBOMA
OIICHKH)
100-85 OTBeThl Ha MOCTaBJICHHBIE BOMIPOCHI MOJHBIC, YETKHUE U pa3BepHyThIie. Pemenus 3axau

JOTHYHBI, JIOKa3aTeIbHBl M JCMOHCTPHPYIOT aAHAJIUTHYECKHE W  TBOPUYECKHE
CIIOCOOHOCTH CTYJICHTA.
84-70 JlaroTcs 1oJIHBIE OTBETHI HAa IIOCTaBJICHHBIE BOINpOCHL. [loKazaHO ymeHUE BBIIEIATH
NPUYUHHO-CJICICTBCHHBIC CBSI3U. [Ipu pemieHuu 3amad JIOMyIIeHbl HEe3HAYHTEIbHBIC
OIIMOKH, NCTIPABIICHHBIE C MOMOIIBI0 «HABOISIIIMX)» BOITPOCOB MPEIO1aBaTEeIs.
69-60 OTBETHI Ha BOIPOCHI M PEIICHHSI IOCTABJICHHBIX 33/1a4 HEIOCTATOYHO TOJIHbIE. JIornka
Y TIOCTIEIOBATEIFHOCTh B PEUICHUH 33/1a4 UMEIOT HapyIIeHus. B oTBeTax OTCyTCTBYIOT
BBIBOJIbI.

Crynent, monyuuBmuii MeHee 60% oT MakcuMmManbHOro Oamna 3a pa3fen JUCHUILUIMHBI WA
MIPOMEKYTOUHYIO aTTECTAIUI0, CYUTACTCSI HEATTECTOBAHHBIM 10 JIaHHOW JUCIUTIINHE.

YuebHO-MeTOoANMYeCcKOe U MHPOPMALIMOHHOE o0ecriedeHue Y4eOHOH TUCIUTIIUHbI
OcHoBHas JiaTeparypa:
1. Cagenbes, U. B. Kypc o6mieit ¢pusuku : yaedHOe mocodue : B 3 romax / U. B. CaBenbeB. — 15-

e u3l., crep. — Cankr-IlerepOypr : Jlaus, [6. r.]. — Tom 1 : Mexanuka. MonekynspHas ¢pusuka — 2019.
— 436 c. Pexxum mocryma: https://e.lanbook.com/reader/book/113944/#1

2. Cagenbes, 1. B. Kypc oOuieit ¢pusuku : yauednoe nocodue : B 3 tomax / M. B. CaenbeB. — 15-
e u3n., crep. — Cankr-IlerepOypr : Jlanp, [6. 1.]. — ToM 2 : DJeKTpUYECTBO W MarHeTw3M. BoOIHBEI.

Ontuka — 2019. — 500 c. Pexxum nocryna: https://e.lanbook.com/reader/book/113945/#1
3. Casennes, . B. Kypc obmieii pusukn : yaebnoe nocobue : B 5 romax / U. B. CaBenbeB. — 5-¢

u3n. — Cankr-IlerepOypr : Jlans, [6. r.]. — Tom 4 : Bonusl. Ontuka — 2011. — 256 c. Pexxum nocryma:
https://e.lanbook.com/reader/book/707/#1

4. Casennes, 1. B. Kypc obmieit ¢pusuku : yuebnoe nocodbue : B 3 romax / U. B. CaBenbeB. — 13-
e u3a., crep. — Cankr-IlerepOypr : Jlawb, [6. 1.]. — Tom 3 : KBantoBas ontuka. ATomMHas (u3uka.
®usnka TBepaoro tena. PuU3MKa aTOMHOrO siapa M aieMeHTapHbIx yactun — 2019. — 320 c. Pexxum

noctyna: https://e.lanbook.com/reader/book/123463/#1
5. Casenbes, 1. B. CoopHuk BoOmpocoB u 3a1a4 mo oOmiei ¢usuke : yuebHoe nmocodue / U. B.

CaBenmbeB. — 9-e¢ wm3xa., crep. — Cankrt-IlerepOypr : Jlams, 2019. — 292 c. Pexum pgocryma:
https://e.lanbook.com/reader/book/125441/#1

6. KysnenoB C.U. Kypc ¢usukun c npumepamu pemieHus 3agad. Yacte |. MexaHuka u
MoJekysipHas (usmuka. TepmonmHamuka: YueOHoe mocobue / moxm pen. B.B. Jlapwonosa.- 3-e wu3n.
nepepad. u JIOI1.- CIIb.: N3parenscTBO «JIanbY, 2014.-464c. Pexum JocTyna:
https://e.lanbook.com/reader/book/42189/#2

7. Kysnenos, C. U. Kypc ¢usuku ¢ mpumepamu pemieHus 3anad : yde6Hoe mocodue / C. .
KysnenoB. — 3-e u3z., nepepad. u non. — Cankr-IlerepOypr : Jlanp, [6. 1.]. — Yacts | : Mexanuka.
MonexymnsipHas  (u3HKa. Tepmogunamuka — 2014, — 464 c. Pexum jgocryna:
https://e.lanbook.com/reader/book/53682/#1

8. Kysnenos, C. U. Kypc ¢usuku ¢ mpuMepamu penieHus 3amad : ydeOHoe mocoodme / C. .

KysznenoB. — 4-e u3a., nepepad. u non. — Cankr-IlerepOypr : Jlanp, [6. 1.]. — Yacrte III : OnTuka.
OcHOBBI aTOMHOW (DU3MKH U KBAaHTOBOM MeXaHUKH. PU3MKa aTOMHOTO spa M 3JIEMEHTapHBIX YacTHIl —
2014. — 336 c.. Pexxum nocryna: https://e.lanbook.com/reader/book/53685/#1

JlonoJIHUTeIbHAS JIUTepaTypa:

9. Hponos, U. E. 3agaun mo ob6meli ¢pusnke : yaeoHoe nocooue / U. E. Upomos. — 11-e m3m. —
Mocksa: Jlaboparopus 3HaHUM, 2017. — 434 C. Pexum JIOCTyna:
https://e.lanbook.com/reader/book/94101/#1
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10. AkcenoBa, E. H. OO6mas ¢usuka. Mexanuka (riaBel Kypca) : ydeOHoe mocobue / E. H.
AxkcenoBa. — 2-e¢ wm3na., ucnp. — Cankr-IletepOypr : Jlawp, 2018. — 128 c. Pexum npocryma:
https://e.lanbook.com/reader/book/103056/#1

11. AxcenoBa, E. H. O6mas ¢usuka. TepmoauHaMuka U MOJEKYJIsIpHas (u3UKa (TJI1aBbl Kypca) :
yaeOHoe mocobue / E. H. AxcenoBa. — 2-¢ u3n., ucnp. — Cankr-IlerepOypr : Jlanp, 2018. — 72 c.
Pexxum noctyna: https://e.lanbook.com/reader/book/103058/#1

12. AkcenoBa, E. H. O0mas ¢uszmka. DieKTpudecTBO M MarHeTw3M (IJIaBbl Kypca) : ydeOHoe
nocobue / E. H. AxcenoBa. — 2-¢ uzn., ucnp. — Cankr-Ilerepoypr : Jlanp, 2018. — 112 c. Pexum
noctyna: https://e.lanbook.com/reader/book/103059/#1.

13. AxcenoBa, E. H. O6mas ¢usuka. Konebanus u BoiHBI (TJaBBI Kypca) : yueOHoe nmocodue / E.
H. AxkcenoBa. — 2-e¢ u3n., ucnp. — Cankr-IlerepOypr : Jlamp, 2018. — 72 c¢. Pexum nocryna:
https://e.lanbook.com/reader/book/103055/#1

14. Akcenosa, E. H. O6mas ¢usuka. OnTrka (TnaBel Kypca) : yaebnoe nocooue / E. H. Akcenosa.
— 2-¢ wm3a., wucnp. — Cankr-Iletepoypr : Jlams, 2018. — 76 c¢. Pexum pgocryna:
https://e.lanbook.com/reader/book/103057/#1

15. CusyxwuH, JI. B. O6muii kypc ¢usuku : yuedHoe mocodue : B 5 tomax / JI. B. CuByxun. — 6-¢
u3n., crepeor. — Mocksa : DU3MATIIUT, 2020 — Tom 1 : Mexaanka — 2020. — 560 c.— URL:
https://e.lanbook.com/book/185713

16. CuByxwun, /. B. O6uwmii xypc ¢pusuku : yaebnoe nocobdue : B 5 tomax / JI. B. CuByxun. — 6-¢
u3l., crepeot. — MockBa : @USMATIINUT, 2021 — Towm 2 : TepmoanHamMuka U MOJIEKyIspHast pU3UKa —
2021. — 544 c— URL.: https://e.lanbook.com/book/185719

17. Cuyxun, J. B. O6muit xypc ¢usuxu: [ng By3os. B 5 1. T.III. DnexrpuuectBo : yuebHOE
nocooue / JI. B. CuByxmH. — 6-¢ m3a., ctep. — MockBa : ®USMATIIUT, 2015. — 656 c¢. URL:
https://e.lanbook.com/book/72015

18. CuByxwun, /. B. O6umii xypc ¢usuku: Yued. mocodue aist cTya. Gu3ndecKux crem.By3oB. B 5
-tu T. T.4. Ontuka / 1. B. CuByxuH. - 63e u3a., crepeorui. - M. : ®uzmarnut, 2013. -792 c.

Metoauyeckue ykazaHus AJ1s1 00y4ar0IUXCs 10 OCBOCHHIO M CHHUILJIMHBI (MOIYJIs)

19. PepxakoBa O.I1. OmpeneneHue CKOpPOCTH IMyJd MPU HOMOLIM OaNIMCTUYECKOIO MasTHUKA.
Mertoanyeckre yKa3aHUsi K BBIMOJHEHHIO JIA0OpPAaTOpHOW paboThl MO (QHU3UKE Ui CTYJSHTOB BCEX
cnenuanbHocTelt 1 popMm o0ydenus.- MUOU: Konunpunrep BUTHU, 2015.-16¢.

20. IMomropuoB A.A. M3ydyeHne OCHOBHOTO 3aKOHA BPAIIATEILHOTO IBMKEHUS. MeToamdyecKkue
yKa3aHUs K BBIMOJIHEHHIO Ja0opaTOpHOl paboThl mo ¢u3uke A CTYIAEHTOB crernuanbHocTH 190109,
TEXHUUYECKUX HarpaieHui Bcex popM oOyuenus.- MUDU: Konunpunrep BUTH, 2016.-24c.

21. bynaBuna E.JI. ®usnueckuii wmagaTHuK. MeToauyeckue YKa3aHHsS K  BBINOJHEHHIO
nmabopaTopHOW paboThl MO (PU3WKE I CTYACHTOB BCEX CIleNUalbHOCTEN U popMm oOyuenus.- MUDU:
Konunpunrep BUTU, 2015.-16¢.

22. bymynkun H.WU., Hukudopor B.B. M3ydenue TepMoaWHAMHUYECKHUX CBOWCTB BO3IyXa Ha
ocHoBe onpeneneHust Cp/Cy . MeToanyeckne ykazaHusi K BBIIIOJHEHUIO JJAOOpaTOPHOH paboThl MO (hu3uke
JUIS CTYJIEHTOB BCeX crneruanbHocTel Becex popm ooyuenus.- MUOU: Konunpuntep BUTH, 2015.-16¢.

23. Jleonos I1.B., Hukudopor B.B. Omnpenenenne €éMKoCTH KOHIEHCATOPOB NMPHU MOMOIIM MOCTa
Cott. Meroauueckrue yka3aHHs K BBINOJIHEHHIO J1a0OpaTOpHOM paboThl Mo (U3MKE Ui CTYIACHTOB
TEXHUYECKUX CHelMalbHOCTeH M HampasieHHH Bcex (opMm obOyuenus.- MUOU: Konunpunrep BUTH,
2013.-18c.

24. CamconoB A.B. Omnpenenennue ropu3oHTIBHON COCTABJISIOMIEH HANPSKEHHOCTH MAarHUTHOTO
nosig 3emau. Meronnueckre yka3zaHUsl K BBIIOJIHEHUIO Ja00paTopHO paboThl 10 (pU3MKE AJIs CTYACHTOB
TEXHUYECKUX CHelMaIbHOCTeH M HampaBieHuid Bcex (opMm obOyuenus.- MUOU: Konunpunrep BUTH,
2013.- 20c.

25. MumenkoBa T.H. MHIyKTHBHOCTH KaTymkd. MeToauyeckue YKa3aHUs K BBIIOJHEHHUIO
nmabopaTopHON pabOTHI IO (U3HMKE ISl CTYJAEHTOB TEXHUYECKUX CIEIUATbHOCTEH M HAIpaBICHUH BCEX
¢dopm o6yuenus.- MUDU: Konunpunrep BUTU, 2015.-20c.

26. Huxudopos B.B., [TogropHoB A.A. HccnenoBanue 3aryxaronux KojxeOaHH B K0oJIeOaTeIbHOM
KOHTYpE IpY MOMOIIM ocimuiiorpada. Metoauueckue yka3aHus K BBIIIOJIHEHHUIO J1a0opaToOpHON paboThI 110
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¢bu3uke 1S CTYICHTOB TEXHUYECKHMX CIIEUATbHOCTeH M HampaBieHMH Bcex (gopm oOyuyenus.- MUDU:
Konunpunrep BUTHU, 2015.- 24c.

27. Jleonos I1.B., Hukudopos B.B. Beruucnenue cpenneil AauMHbI CBOOOJHOrO mpodera MoJieKy
ra3a o BeJUYMHE KO3(pQUIMEHTa AMHAMMYECKOW BSI3KOCTH. MeToauyeckue yKa3aHus K BbIINOJIHEHHIO
nabopatopHOi paboThl MO (PU3HMKE IS CTYJSCHTOB TEXHUYECKHX CHEIHATLHOCTEH W HANpaBIICHUH BCEX
dhopm ob6yuenus.- MUDU: Konunpuarep BUTU, 2014.-20c.

28. bynaBuna E.JI. Yckopenue cB0oOOmHOTrO majeHus. MeTOAMYECKUE yKa3aHUs K BBIMOJHEHUIO
nabopaTopHOil paboThl MO (U3MKE A CTYIEHTOB TEXHHYECKHUX CIEHUAIbHOCTEH M HamlpaBiIeHUIl Bcex
¢dopm o0yuenus.- MUDU: Konunpunrep BUTH, 2013.- 16¢.

29. bymaBuna E.JI. Maremarnuecknii MasTHHK. MeETOAMYECKHUE YKa3aHUS K BBITOJHEHHIO
naboparopHoit paboThl MO (U3MKE IS CTYACHTOB BCEX CIEIUAIBHOCTEH M dopMm oOyuenus.- MUDU:
Konmunpuntep BUTHU, 2015.-16¢.

30. KyuepoBa B.B. HccnenoBanue CHEKTpaJbHBIX XapaKTEPUCTUK ONTHUECKOTO H3IIyUSHHS.
Metoanyeckue yKazaHusi K BBIIIOJHEHUIO JJaOOpaTOPHOH paboThl MO (PU3KKE Ul CTYJEHTOB TEXHUYECKHX
CrelMaNIbHOCTEH U HampaBieHui Bcex Gpopm oOyuenus.- MUDU: Konunpuntep BUTU, 2015.-20c.

31. Kuckuna O.I1., Huxkudopor B.B. Ilonyuenue momsipusoBanHOorOo cBeTa. IIpoBepka 3akoHa
Mamntoca. Meroauueckrue yka3aHUS K BbIIOJHEHHMIO JaOOpaTOpHOM paboThl MO (U3UKE AJIs CTYJIEHTOB
TEXHUYECKUX CIEeHUANIbHOCTEH W HampaBieHudd Bcex ¢opm oOyuenus.- MUDU: Konunpuntep BUTU,
2014.-20c.

32. Jleonos I1.B., Hukudopos B.B. Konbia HetoTona. MeTtonnyeckue yka3aHHsl K BBIIOJTHEHUIO
nabopaTopHoil paboThl MO (U3MKE A CTYIEHTOB TEXHMYECKHX CIICHMAIBHOCTEH M HAmpaBJICHHH BCEX
¢dbopMm oOyuenus.- MUDU: Konunpunrep BUTU, 2015.- 16¢.

33. MumenkoBa T.H. Onmnpenenenne XapaKTepHUCTUK CBETOBOW BOJHBI C  MTOMOIIBIO
IU(QpakIUOHHON perméTku. MeToauyeckie yka3aHus K BBIMOJIHEHUIO JabopaTOpHOMl paboTel mo dusuke
IUIL CTY[ICHTOB TEXHHYECKHX CIEMUAIBLHOCTEH W HampaBieHuil Bcex ¢opm oOyuenus.- MUDU:
Konunpunrep BUTHU, 2015.- 20c.

34. bynaBuna E.JI. M3mepenue TtemrepaTypsl PAcKaJICHHBIX TEI C IOMOINBIO ONTHYECKOTO
nupomerpa. MeToauueckre yKa3aHus K BBIIOJHEHUIO Ja0opaTOpHOil paboThl 10 (pu3MKe A CTYJEHTOB
TEXHUYECKHX CHEIMaIbHOCTEH M HampaBleHuid Bcex (opm obOyuenus.- MUOU: Konunpunarep BUTU,
2015.- 20c.

35. Hukudopor B.B. Buyrpennuii dotorddexr. Mertoauueckne yka3aHHS K BBITOJHEHHIO
nabopaTopHoil paboThl 10 GuU3UKe s CTYAeHTOB crnennanbHocTu 220400.62 ouHol hopMbl 0OydeHus.-
MUOU: Konunpuntep BUTH, 2015.- 16c.

36. PopkakoBa O.I1. Bremnuit  Qotorddext. MeTtoauueckue yKkazaHusi K  BBITOJHEHHIO
nmabopaTopHON paboTHI 1O (U3HKE ISl CTYJIEHTOB TEXHUYECKUX CIIEUATBLHOCTEN Bcex (hopMm oOydeHHs.-
MU®U: Konunpunrep BUTH, 2015.- 20c.

HNuTepHeT-pecypcsl

37. Teopernyeckas " MaTeMaTH4ecKas ¢dusnka
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus

38. XKypnan Texunueckoit ®uzuku http://journals.ioffe.ru/jtf/

39. dusmka 37eMEHTAPHBIX YaCcTHUIl U aTOMHOTO sitpa http://wwwl.jinr.ru/Pepan/Pepan_rus.html

40. ®usuka u Texuuka [TomynpoBomuukos http://journals.ioffe.ru/ftp/

MarepunanbHo-TeXxHHYeCKOe o0ecnieyeHne y4eOHOH AU CHMIIMHBI

B mnpomecce ocBoeHHs OCHOBHOM 00pa3oBaTeNbHOM NpPOrpaMMbl MO JUCHMILIMHE «DHU3MKa»
HarpaBieHus noarotoku 27.03.04 «YmnpapiieHHE B TEXHUYECKUX CUCTEMAX» HCIIOJIB3YIOTCS HArJsAHbIE
1ocoOusi, BEIUMCIUTENbHAS TEXHUKA (B TOM YHCJe IPOrpaMMHOe oOecriedeHre) sl oKasa Mpe3eHTaluil,
nmabopaTopHoe 000pyI0BaHHE.

JIeKIIMOHHBIE 3aHATHS TPOBOIATCA B y4eOHOW ayauTOpHH, OOOPYAOBAHHOW BHUAEONPOEKTOPOM,
AKpPaHOM, IEPCOHAIbHBIM KOMITBIOTEPOM U JTUHAMHUKAMHU.

Jis  caMoCTOATENbHOM paboThl OOYYAIOMIMXCS UMEIOTCS  CIIeHUATU3UPOBAHHbIE TOMEIEHUs,
000py/I0BaHHBIE MEPCOHATBHBIMUA KOMITBIOTEPAMH C BBIXOJIOM B MHTEpHET M C HOCTYNOM K 3JIEKTPOHHO-
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OUOIMOTEYHOH cHcTeMe, 3JIEKTPOHHOM OMOIMOTeKe M 3JIEKTPOHHOH HH(OPMAIIMOHHO-00pa30BaTEIbHOM
cpelne By3a, a TakKe K APyruM OUOIMOTeUHBIM (hOHIaM.
Y4yeOHO-MeTOANYECKHE PEKOMEHTAIMU JIA CTYAeHTOB

1. Ykazanust 1151 IpOCTyIIMBAHUS JICKITUN

[lepen HavaaoM 3aHSATHI BHUMATEIbHO O3HAKOMUTHCS C YU€OHBIM IJIAHOM MPOBEICHUS JICKIUHA U
CIIUCKOM PEKOMEHIOBAaHHOM JIMTEPATYPHI.

[lepen mocerieHreM o4epeIHON JIEKIIMA OCBEKUTH B MAaMSITH OCHOBHBIE KOHIICTIIIMU MPOHICHHOTO
panee matepuana. [loaroroBUTH Mpu HEOOXOIUMOCTH BOMPOCH MpenoaBatento. He Hajgo omacaThcs, 4To
BOIIPOCHI MOTYT OBITh MTPOCTHIMH.

Ha nexiiuu 0CHOBHOE BHUMAaHUE CIICYeT YACISATh He (popMynaM i MaTeMaTHIeCKUM BBIKJIAIKaM, a
COJIEP>KaHUIO N3YYaeMbIX BOIIPOCOB, OMPE/ICIICHUSIM U TTOCTAHOBKAM 3aj1au.

B nporuecce n3yueHus IEKIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXKHOCTH YacTO BO3BPAIATHCS K
OCHOBHBIM TOHATUSM M METOAAM pelleHHs 3aaad (3/1eCh BO3MOXEH BBIOOPOYHBIA KOHTPOJb 3HAHUU
CTYJICHTOB).

KenarenbHO UCHONB30BAaTh KOHCIEKTHl JIEKIIMHA, B KOTOPBIX HCHOJb3YyeTCSd MPHUHSTAS
MpernoaBaTesieM cucremMa 0003HauYeHU .

s Gonee moapoOHOTo U3yUYeHHsI Kypca clieflyeT paboTaTh ¢ peKOMEHI0BAaHHBIMU JTUTEPATYPHBIMU
HMCTOYHUKAMHU U BHOBB TOSBIISIONUMUCS UCTOYHHKAMH.

2. YkazaHus 1715 y4acTUs B MPAKTUYECKUX 3aHITUIX

[lepen mocemeHrneM MPaKTUYECKOTO 3aHITHS YSICHUTh TEMY M CAMOCTOSTEIIbHO U3YUUTh CBA3aHHBIC
C HEl MOHATHS U METO/IbI PEIICHHUS 3a]1a4.

[lepen pemieHweM 3aqad aKTHBHO YYacTBOBAaTh B OOCYXJICHHH C TIPEIOJaBATE]IeM OCHOBHBIX
MOHATHM, CBA3aHHBIX C TEMOU MPAKTUYECKOTO 3aHATHUS.

B mporiecce pemienus 3amad BECTH JUCKYCCHIO € MPENOJaBaTeIeM O MPABUIBHOCTU MPUMEHEHHS
METOJIOB MX PEIICHUSI.

[To BO3MOYXKHOCTH CaMOCTOSITEJIbHO JIOBOJHUTH PEIICHUE MpEIaraéMbIX 3a1a4 10 OKOHYATEIHLHOTO
utora. B xoHIle 3aHATHS TPU HEOOXOAUMOCTH BBIICHUTH y IIPEToAaBaTelsi HesiCHbIe BOMPOCHI.

OcHOBHBIE Pe3yJIbTATHI BRIIOJHEHUS PAaO00THI HEOOXOJMMO pacreyaTarb.

3. Yka3zanus J1sl BBITOJTHEHUS JIaOOpaTOPHBIX padboT

Cobmtonate TpeOOBaHMSI TEXHUKM O€30MaCHOCTH, JUIsi YEro MpociayliaTh HeoOXOIuMbIe
pa3bsACHEHUS O MPABHJILHOCTH MOBEACHUS B TaO0OpaTOpuUu.

[lepen BhIMONHEHHEM J1IaOOpPAaTOPHOW PAaOOTHI NMPOBECTH CAMOCTOSITENILHO IMOATOTOBKY K pabore
W3YYUB OCHOBHBIC TEOPETHUYECKHE TMOJOXKEHHS, 3HAHHE KOTOPBIX HEOOXOAWMO Jisi OCMBICICHHOTO
BBITIOJTHEHUST PAOOTHI.

B mporiecce BbIOMHEHUST pabOTHI CIEAYeT MOCTOSHHO OOIIAThCS C MpernoAaBaTeneM, He AOMycKas
110 BO3MOKHOCTH HEMPABWIBHBIX I€CTBUML.

OcHOBHBIE pe3yIbTaThl YKCIEPUMEHTOB HEOOXOAUMO 3a(hUKCHPOBATh B MUCbMEHHOM BH/JIE.

[Ipu cmaue 3ayera 1Mo pabOTE MOATOTOBUTH OTYET O MPOJETAHHOW paldoTe, TAE TOJKHBI OBITh
OTpa’keHbI OCHOBHBIE PE3YIbTAaThl M BHIBOJIBI.

4.Yxa3zaHus il BBITOJTHEHUS! CAMOCTOATEILHON paOOThI

[TonyunTs y mpemojaBaTeNs 3alaHue M CIHCOK PEKOMEHJOBaHHOW juTeparypbl. l3yueHue
TEOPETHYECKUX BOMPOCOB CJEAYET MPOBOJUTH MO BO3MOKHOCTH CaMOCTOSITEIBHO, HO MPHU 3aTPYAHEHUSX
oOparaThCs K IpernoaaBaTerio.

[ToAroTOBUTH MUCEMEHHBIN OTUET O MPOCIIaHHON padoTe.

[Tpu BBIMOMHEHUN (PPOHTAIBHBIX 33JaHUI MO YCMOTPEHHUIO MperojaBaTels padoTa MOXKET OBITh
orieHeHa 0e3 MMChMEHHOTO OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIBHBIE BOTIPOCHI, TIPH YCIOBUU aKTUBHOU
CaMOCTOSITENTLHOM pabOTHI.

[ToATOTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeToanuyeckue peKOMeHIALUM AJIs1 NpenojaBareie

1. Yka3zanus i npoBeIeHUs JEKIUN

Ha niepBoii BBOJIHO# JIeKIIMK cienaTh 00muid 0030p coaepKaHusl Kypca U OTMETHUTH HOBBIE METOJIbI
Y TIOIXOJIBI K PEIIEHHUI0 3a/1a4u, paCCMaTPUBAEMBIX B Kypce, JOBECTH JI0 CTYACHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOTIPOCHI.



[Ipy mOATrOTOBKE K JEKIMOHHBIM 3aHATHUAM HEOOXOIMMO MpPOAYyMaTh IUIaH €ro IMPOBEICHHS,
COJIEP’KaHUE BCTYNUTEIbHOW, OCHOBHOM M 3aKJIIOUYUTENBHON YAaCTH JIEKIIMHM, O3HAKOMHUTBHCS ¢ HOBUHKAMU
y4eOHOI U METOAMYECKON JUTepaTypbl, MyOJINKALUsAMHU MEPUOANYECKON MeYaTh MO TeMe JIEKIUOHHOTO
3aHATHA. YTOYHMUTH IUIAH IPOBEACHMs IMPAKTUYECKOrO 3aHATUA MO TeMe Jiekuuu. Ilepen usnoxenuem
TEKYIETo JEKIMOHHOTO MaTepuaia HAlIOMHUTh 00 OCHOBHBIX HTOIaxX, JOCTUTHYTBHIX Ha MPEIbLAYIINX
nexuusax. C 3ToH 1enblo 3a/1aTh HECKOJIBKO BONPOCOB ayJUTOPUU U OCYLIECTBUTH BHIOOPOUHBIH KOHTPOJIb
3HAHUA CTYJEHTOB.

B Xoze neKIMOHHOrO 3aHATHs IIpenojaBaTellb JOKEH Ha3BaTh TeMy, Y4eOHbIE BOIIPOCHI,
O3HAKOMHUTb CTYAECHTOB C II€PEYHEM OCHOBHOW U JONOJHUTEIBHOW JUTEPATyphl 1O TEME 3aHATHUS.
PackpbiBast cojepxaHue ydeOHBIX BOIPOCOB, aKLEHTHPOBATh BHUMAHHUE CTYJEHTOB Ha OCHOBHBIX
KaTeropusix, SIBJICHUAX U MPOIeccax, 0COOCHHOCTIX UX MPOTeKaHHs. PaCKpbIBaTh CyITHOCTh U COJIEPIKAHHE
Pa3IUYHBIX TOYEK 3PEHUS U HAyYHBIX [TOJIX0J0B K OOBSICHEHUIO TE€X WM UHBIX SBJICHUH U MPOLIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBAaTh COOCTBEHHYIO MO3HMIMIO 1O CHOPHBIM TEOPETHUECKUM
BonpocaMm. [IpuBoanuTts npumMepsl. 3a1aBaTh 10 X0y M3JIOKEHUS JIEKIMOHHOTO MaTepualla pUTOPUUYECKUE
BOIPOCHI M CAMOMY JaBaTh Ha HUX OTBET. DTO CHOCOOCTBYET aKTHBU3ALMHU MBICIUTEIBHON AEATEIbHOCTH
CTYZCHTOB, IIOBBILICHUIO MX BHUMAaHUA U MHTEpECA K MaTepually JIEKLIUH, e coaepxkanmto. [Ipenonasarens
JIOJKEH PYKOBOJIUTH Pa0OTOM CTYIEHTOB MO KOHCIIEKTUPOBAHMIO JIEKIIMOHHOTO MaTepuaa, 1o J4epKuBaTh
HEO0XOJUMOCTh OTPaXXEHHUS B KOHCIIEKTaX OCHOBHBIX IOJOXEHUH H3y4yaeMOl TeMbl, 0CO0O0 BBIIEISAS,
KaTerOpHaIbHBIN amnmapar. B 3akifounTeNbHONW YacTH JICKIIMH HEOoO0XOAUMO CPOpPMYITHUPOBATH OOIIHE
BBIBO/IbI [10 TEME, PACKPBIBAIOIINE COJIEPKAaHUE BCEX BOIPOCOB, MOCTABJICHHBIX B JIEKIMU. OOBABUTH IUIaH
OYEPETHOT0 MPAKTHUUECKOI0 3aHSTHS, 1aTh KPaTKUE PEKOMEH/IALMU 10 OJArOTOBKE CTYJIEHTOB K 3aHATHIO.
Onpenenuts MECTO M BpeMs KOHCYJBTAllUM CTYIEHTaM, IIOKEJIABIIMM BBICTYIIUTH HAa IPAKTHYECKOM
3aHSATHH C JOKJIaaMH U pedeparamu.

Ha mnocnegnelt nekuuu yxaeiauTb Bpemst Uil o030opa  Haubojee BaXKHBIX —I10JIOKEHHH,
PaccMOTPEHHBIX B Kypce.

2. Yka3aHus U1 IPOBEACHUS TPAKTUUECKUX 3aHATUN

YeTko 0003HAYHUTH TEMY MPAKTHIECKOTO 3aHATHS.

OO0cynuTh OCHOBHBIE IOHATUS, CBSA3aHHBIE C TEMOM 3aHATHUS.

B mpouecce peuieHus 3amad BECTH AUCKYCCHIO CO CTYJEHTaMHM O IPABWJIBHOCTU IMPUMEHEHMUS
TEOPETUYECKUX 3HAHUN.

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

B KOHIIE IPaKTUYECKOTO 3aHATHUSA 3a1aTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Ykazanus 11l IpoBeieHus 1a00paTOPHBIX 3aHATUH.

Cobmtonate TpeOOBaHMS TEXHUKH O€30MACHOCTH M MPOBOJUTH HEOOXOIUMBIE Pa3bsICHEHUS O
MPaBWJIbHOCTH MOBEACHUS B TaOOPATOPHUH.

[Tepen BbIMOIHEHHEM J1a0OpPaTOpHOM pabOTHl MNPOBEPUTH CTENEHb TOTOBHOCTH CTYIEHTOB,
HallOMHUTb U OOCYIAUTh OCHOBHBIE TEOPETUYECKHE IOJIOKEHHUS, 3HAHHWE KOTOPHIX HEO0OXOIUMO st
OCMBICJIEHHOTO BBITIOJHEHUS padoT.

B mpotiecce BbinonHeHus padoThl clieyeT MOCTOSTHHO O0LIaThCsl CO CTYI€HTaMU, HE JOIYyCKas 10
BO3MO>KHOCTH MX HEMPABUIIBHBIX AEUCTBUH.

TpeboBarb, YTOOBI OCHOBHBIE PE3YJbTAThl HKCIIEPUMEHTOB ObUIM 3a(MKCHPOBAHBI CTYACHTAaMU B
IIMCBMEHHOM BHJIE.

[Ipu mpueme 3aueta mo paboTe TpeOOBaTh OTYET O MPOJEIAHHOW paboTe, TAe MOKHBI OBITH
OTpa>KEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOJBI.

4.Yxa3aHus 0 KOHTPOJIIO CAMOCTOSATEIbHON PabOTHI CTYAEHTOB

[To ycmoTpeHuro mpenojaBaTeist 3aJaHHE Ha CaMOCTOATENbHYIO paboOTy MOXeT ObITh
WHUBUAYAIBHBIM HIN (PPOHTATBHBIM.

[Tpu ucnonb30BaHUM HMHAMBHYalIbHBIX 33/JaHUil TpeOOBaTh OT CTYJAEHTAa NMHCbMEHHBIN OTYET O
MpoieTTaHHOM padoTe.

[Ipyu npumeneHun (POHTANBHBIX 33JaHUNH BECTH KOJUICKTUBHBIE OOCYXIECHHS CO CTyICHTaMHU
OCHOBHBIX TEOPETHUECKUX MOTOKEHHH.

C nenpbro KOHTPOJIsl Ka4eCTBa BBITOJIHEHHSI CAMOCTOSTENILHON paboThl TpeOOBaTh MHIAUBUIYaJIbHBIE
OTYETHI (IOMYCTUMO BMECTO MUCHbMEHHOI'O OTYETa MPUMEHITh UHIUBUyaTbHbIE KOHTPOJIbHBIE BOIIPOCHI).



[Tporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUOU n yueOHbIM MI1aHOM
OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI

Pabouyto nporpamMmy cocraBui noueHT [loaropHos A.A

Penensent: nmpodeccop Uepnora H.M.

[Iporpamma ono6pena na 3acenanuu Y MKH 27.03.04 Ynpasienue B TEXHUUECKHX CUCTEMAX OT
15.11.2021 rona, mpotokost Ne 2.
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