banakoBckuii HKEHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIBLHOTO YUPEXKICHUS BBICIIIETO 00pa30BaHUS
«HanuoHanpHbIN UCCIEN0BATEIbCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa « ®dusnka 1 eCTeCTBEHHOHAYUYHbIE TUCIUIUINHBD)

PABOYAS ITPOI'PAMMA
1o aucuuruimae «Prusukay

HanpasieHusi HOATOTOBKHU
«13.03.02 DnekTposHepreTUKa 1 3JIEKTPOTEXHUKA

OcHoBHas npodeccuoHaIbHAA 00pa3oBaTe/IbHAS POrpaMMa
«INEKTPOCHAOKECHHE

Kpasmmduxkanus BbIyCKHUKA
bakamasp

®opma 00ydeHust
OuHo-3a04YHas

bamakoBo



He.]'[b OCBOCHUSA IUCIUILIMHBI.

- (hopMupOBaHKE HABBIKOB M IPHEMOB HAYYHOT'O METOa TO3HAHUS;

- obOecneueHue  HEOOXOJMMOTO  YpPOBHS ~ 3HAaHUM  JUII  YCBOGHHUS  CMEXHBIX
O0IIETEOPETUIECKUX U CHEIMATIbHBIX KYPCOB;

- BbIpabOTKa TBOPYECKOI'O MOJX0/a K PEIICHUI0 HAYYHO-TEXHUYECKHX 3a/a4 U IpolieM, ¢
KOTOPBIMH OyIylIeMy CIIEHUAIUCTY MPUAETCS CTOJKHYThCS Ha IPOU3BOCTBE.

3ara4yy U3y4eHMsl TUCLHUIUIMHBL:

- CO3/JaHHE Yy CTYACHTOB OCHOB JOCTaTOYHO HIMPOKON TEOPETUYECKOW MOJATOTOBKHU B
obnactu (U3MKHU, O3BOJISIOMIECH OPUEHTUPOBATHCS B MMOTOKE HAYYHOH, TEXHUYECKOW MH(DOpMaIUu
u o0ecreynBaroIieil UM BO3MOXHOCTHh HCIIOJIb30BaHHUS HOBBIX (DU3UYECKUX NPUHIMIIOB B TEX
00JIaCTSIX TEXHUKH, B KOTOPBIX OHH CHEIMATH3UPYIOTCS;

- (hopMuUpOBaHHE y CTYJCHTOB HAYYHOTO MBIIUICHUS, B YaCTHOCTH, MPABHILHOCTH
MOHUMAaHHMSI TPAHUI] IPUMEHUMOCTH PA3IMYHBIX (PU3HMUECKUX MOHITUHN, 3aKOHOB, TEOPHIA U YMEHUH
OLICHMBATH CTENEHU JOCTOBEPHOCTH PE3YJIbTATOB, MOJIYUYEHHBIX C IIOMOIIBIO IKCIIEPUMEHTAIBHBIX
WM MaTeMaTH4YECKUX METOJOB HCCIICIOBAHU;

- YCBOEGHHUE OCHOBHBIX (PM3MUECKUX 3aKOHOB U SIBJICHUHN KJIACCUYECKOM U COBPEMEHHOM
¢bu3uKU, METOJIOB (PU3MUECKOTO UCCIIEI0BAHMS;

- BEIpAaOOTKA Y CTYICHTOB IIPHUEMOB M HaBBIKOB PEIICHHSI KOHKPETHBIX 33/1a4 U3 Pa3HBIX
obmacTeil (PU3UKH, TOMOTAIOIINX B JATILHEHIIIEM CTYICHTaM PelIaTh MPAKTUIECKUE 3aTa4H.

- O3HAKOMJICHUE CTYCHTOB C COBPEMEHHOM aIllapaTypoil, BBIMUCIUTEIbHON TEXHUKON

n BLIpa6OTKa Ha4YaJIbHBIX HABBIKOB ITPOBCACHUA HAYYHBIX HCCHCHOB&HHﬁ.

Mecto nucuniiuHbl B ctpykrype OOII BO

JucuuminHa SBISETCS. OCHOBHOW Ui MOCIEAYIOLUX JUCHUUIUIMH, HW3Y4aeMbIX 10
HanpasiieHut0 noArotoBku 13.03.02 «DnexTposHepreTka M 3JIEKTPOTEXHHKA» W HU3ydaercs
CTY/ICHTaMH Ha IIEPBOM TOy OOYYEHUS B IIEPBOM U BTOPOM CEMECTpaXx.

[lepeueHp AMCUMILINH, YCBOEHHWE KOTOPBIX HEOOXOAMMO CTYAEHTAM JUIsl MU3y4eHHs Kypca
«Du3nKa» COCTaBISAIOT AUCHUILINHBL, u3ydaemble B MOY COII: «®usuka», «Anredpay,
«I'eomerpusi».

Teopernueckne 3HaHMsL, TOJYYEHHbIE 110 OCBOCHUIO JUCLUIUINHBL, SBISIOTCA 0a30BBIMH JUIS
M3YyYEHHUs] OCHOBHBIX JIUCIMIUIMH, (OPMHUPYIOIIMX KOMIIETEHTHOCTHYIO MOJIENIb BBINYCKHUKA WU
po(duib TOArOTOBKH.

Komnerenuuu oOydarwmerocsi, popmupyembie B pe3yJbTarTe OCBOCHHS

JTUCIHUILIHHBI
B mnporecce ocBoeHMs NaHHOW AUCIUIUIMHBI y CTyACHTa (POPMHUPYIOTCS CIEIYIOIINE

KOMIIETEHIINH:
YHHUBEpCAJIbHbIE
Kon
KOMIIETE HaumenoBanue WHaukaTopbl TOCTHKEHUS
Komnerennuu KOMIIETEHIIUH
HINH
YK-1 CrniocoGeH ocymecTBISTh MOUCK, Kputnueckuit | 3-YK-1 3nars: Metoauku coopa u
aHaJM3 ¥ CUHTE3 UH(OpMAIUU, TPUMEHATh 00paboTKK UHPOPMALINH; aKTyaJIbHBIE
CUCTEMHBIN MOJAXO JUIsl pelIeHUs poccuiickue 1 3apy0eKHbIE HCTOUHUKHI
IIOCTABJIEHHBIX 3a7a4 uHpopmanuu B cepe npodheccuoHaIbHOMI
NeSITeNIbHOCTH; METO/I CUCTEMHOI'O aHAJIN3a
V-VK-1 YmeTh: npuMeHsITh METOAUKU




roucka, coopa u 00paboTKu HHMOpPMAITUH;
OCYIIECTBISITh KPUTHUECKU aHATN3 U
CUHTE3 MH(pOpPMAIUH, TOITYYCHHON U3
Pa3HBIX UCTOYHUKOB

B-YK-1 Bnaners: meTogamu mmoucka, coopa
1 00pabOTKH, KPUTUYECKOTO aHAIN3a U
CUHTe3a UHPOPMAIIH; METOAUKOM
CHUCTEMHOTO MOAXO0a JIJIsl PEeIICHUS
MOCTaBJICHHBIX 3a7a4

VYKE-1

Croco0eH UCHoIb30BaTh 3HAHUS
€CTECTBCHHOHAYYHBIX JUCUIUILINH, TPUMCHSTh
METOAbI MATEMATHYECKOTO aHAIN3a U
MOJICJTUPOBAHUS, TECOPETHYECKOTO H
3KCHepI/IMeHTaHBHOFO HUCCJICOOBAHUS B
ITOCTaBJIEHHBIX 3a/a4ax

3-YKE-1 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JTUCIMIUIMH, METOIbI
MaTEeMaTU4YCCKOro aHalln3a 1
MOJICJTMPOBAHUS, TECOPETUUECKOTO U
SKCHEPUMEHTAIIBHOTO UCCIEA0OBaHUS
V-VKE-1 ymeTh: UCI0JIB30BATH
MaTEeMaTUYCCKHUE METOJIbI B TEXHUYCCKUX
MPUIOKEHUSAX, PACCYUTHIBATH OCHOBHBIC
YUCJIOBBIC XapaKTEPUCTUKHU CITyYalHBIX
BEJIMYMH, pelIaTh OCHOBHBIC 3a/1a4
MaTEeMaTUYECKON CTAaTUCTUKH; pelIaTh
TUIIOBBIE PACUETHBIC 3aa4H

B-VYKE-1 Biagets: MmeTogamMu
MaTEMaTHYECKOr0 aHaJIn3a U
MOJICJIMPOBAHUS;, METOJJAMU PEIICHUS 3a]1a4
aHaJIM3a U pacyeTa XapaKTEePUCTHK
(hM3HYECKUX CHCTEM, OCHOBHBIMHU
npueMaMu 00pabOTKH AKCIIEPUMEHTATbHBIX
JAHHBIX, METOZaMU PabOTHI C
MPUKJIAIHBIMHA ITPOTPAMMHBIMU
MPOJIYKTaMU

VKII-3

CrniocoOeH cTaBuTh cebe 00pa3oBaTeIbHBIC
IIEJTH, T10JT BO3HUKAOIIIHE )XKHU3HECHHBIC 3a1a9H,
MoAOUPATh CIIOCOOBI PELICHHS U CPEICTBA
pa3BUTHSA (B TOM YHCIIE C HCITOJIE30BAHHEM
U(POBBIX CPEACTB) APYTUX HEOOXOAUMBIX
KOMIIETEHIU I

3-YKLU-3 3HaTh: OCHOBHBIE PUEMBI

3¢ PeKTUBHOTO yIpaBiIeHUs COOCTBEHHBIM
BpPEMEHEM, OCHOBHbBIE METOJTUKU
CaMOKOHTPOJIsI, CAMOPA3BUTHS U
camMo00pa3zoBaHus Ha MPOTSHKEHUU BCei
KHU3HH C UCTIOJIb30BaHUEM ITU(PPOBBIX
CPEICTB

V-VYKI-3 YmeTs: a3ppexTuBHO
TUTAHUPOBATh U KOHTPOJIUPOBATH
COOCTBEHHOE BpeMsI, MICTIOIb30BaTh METOIBI
CaMOpETyJSINH, CAMOPA3BUTUS U
caMOO0y4YeHHS B TEUCHHE BCEH JKU3HU C
UCIIOJIb30BaHUEM LIU(POBBIX CPENICTB
B-VKII-3 Bnanets: MeToaMu yIpaBiieHUs
COOCTBEHHBIM BPEMEHEM, TEXHOJIOTUSIMH
MpHOOPETEHUS, NCIIOTH30BAHUS U
OOHOBJICHUS COIIMOKYJIBTYPHBIX U
npo¢eCCUOHANBHBIX 3HAHUM, YMEHUH, 1
HaBBIKOB; METOJJUKAMHU CaMOPa3BUTHUS U
camMo00pa3oBaHMs B TEUCHUE BCEH )KU3HH C
MCIOJIb30BaHUEM HIU(POBBIX CPEICTB

obmenpodeccuoHanbHbIE

Kon
KOMIICTCHI]

HanmenoBanue
KOMIIETEHIINH

HH}II/IK&TOPLI JOCTHIXXCHUS KOMIIECTCHIITNHN




nn

OIIK-3 Cnocoben TPUMEHATE
COOTBETCTBYIOIHUI(U3UKO-
MaTeMaTUYECKUI anmnapar,
METO/Ibl aHaJIN3a U
MO/JICIIMPOBAHUS,
TEOPETUYECKOT0 U
HKCHEPUMEHTAIBHOTO
UCCIIETIOBAHUS PU PELICHUN
npodecCHOHATBHBIX 33124

nefcTBUs 00BEKTOB

3aga4

3-OIIK-3 3Harb: OCHOBHBIE MAaTEMAaTUYECKUE
MPWIOKCHUS W (PU3NYCCKHE 3aKOHBI, SIBJICHUSA U
MPOLIECChI, HAa KOTOPBIX OCHOBAHBI IMPUHITUIIBI

JESATEIbHOCTH, a TaKXe arapaT TEOPETUYECKOro U
AKCIIEPUMEHTAILHOTO UCCIICI0OBAHUS

V-OIIK-3 VYMmerTb: TPUMEHSATH OCHOBHBIC 3aKOHBI
MaTeMaTUKH, (U3MKH M TEXHUYECKUX HAyK IIpH
MOJICJIMPOBAHUU TEXHOJOTUUECKHUX MTPOLIECCOB
B-OIIK-3 Bnagers: MaTeMaTHYECKUM aIlIapaToM,
METOJaMH TEOPETUUYECKOTO U IKCIIEPUMEHTAILHOTO
HCCIEA0OBAHMS TP PEUICHUH PO ECCHOHATBHBIX

npodeccruoHaabHOM

Bauatm BOCIIHTAHHUS, P€AJIN3YEMbBIC B PaAaMKaxX 0CBOCHUA JUCIHUILINHDBI

B nmpomecce o0OCBOGHHMS JTaHHOW JUCIUTLIMHBI

peAIM3YyOTCA  CICAYIOIIUC 3aaadu

BOCIUTAHMS:
HUcnonb3oBanue BoBieyenue B
Co3nanmue yciioBuii, BOCIIUTATEIbHOIO Pa3HOILIAHOBYIO
Hanpasienue/uenu .
o0ecreYnBarO KX NOTEeHIHAJIA Y4eOHOo BHEY4eOHYI0
AMCUMILINHBI AesITeJIbHOCTh
[Tpodeccuonanvhoe | - popmMupoBaHue Hcnons3oBanue 1.Opranu3zanyst Hay4HO-
U TPYZIOBOE KYJIbTYpPbI BOCIIUTATEIbHOTO MPAKTUYECKUX
BOCIIUTAHHE UCCIIEIOBATENLCKON | MOTEeHIIMaa TUCIUILTNH | KOH(EPEeHIIMIA U BCTPEY C
U UH)XEHEPHOU po(hecCHOHATBHOTO MOJYJIA | BEAYIIUMHU CHEUAINCTaMU
nesteapHocTH (B16) | mst dhopMHUpOBaHUS | IPEANIPUATHNA TOpOaA U

WH)XEHEPHOI0 MBIIUICHUS U
MHXXCHEPHOW KYJIbTYpBl 3a
CYer HNPaKTUYECKUX
CTYIEHYECKUX HCCIEIOBaHUN
COBPEMEHHBIX

IIPOU3BOJCTBEHHBIX CHUCTEM;
MPOEKTHOMN JIESITETBHOCTH
CTYACHTOB IO pa3paboTKe U
ONTUMU3ALNHI

TEXHOJIOTUYECKUX  CHUCTEM,
CBSA3aHHOM C  pEIICHUEM

peabHbIX
MMPONU3BOJACTBCHHBIX 3a1a4,
MIPOXOKICHHUS qepes
pPa3zHOOOpa3HbIC UTPOBEIE,

TBOpUYECKHE, (ecTUBAIbHBIC
dbopmbl, TpeOyromure aHamu3a
CIIOKHOTO 00beKTa,
IIOCTAaHOBKHN OTHOCHUTCIIBHO
HEro  mpeoOpazoBaTENbHBIX
3agad J1s1 UX OIITUMAJIBHOI'O
penieHusl.

BETEpAHAMU aTOMHOMU
OTpACIIH.

2. Opranuzanus u
MIPOBEJICHUE MPEAMETHBIX
OJIMMITHA] U YIACTHE B
KOHKYpcax

PO eCCHOHAIBHOTO
MacTepCTBa.

3.VuacTtue B €KEeroaHbIX
aKIUAX CTYJACHUYECKUX
CTPOUTEIILHBIX OTPSIOB




CTpykTypa u coaepkaHue y4eOHOH AU CIUTIIHHBI

HucuuniumHa npenogaeTcss cTyaeHTaMm B 1,2-oM  ceMecTpax.
JIHUCIUILIMHEI cocTapisgeT 10 3adueTHpIX equHUI, 360 ak. gaca.

Kanennapubiid mian

OO6mast TpyI0EeMKOCTh

Ne | Ne Haumenosanue Bupl yueOHOI 1esTebHOCTH Atrect | Makcumainin
P | T paszzeina (TeMbl) (uac.) anyst | HbIM 0ayt 3a
a e JUACIUATUIMHEI pasuen pasuen
3 M o ) a,
A | Bl é % (popma
e = S )
= s =
JI @) = o I
ot = o} & &)
a S 5 | '8 & =
aa) = = = @)
1 2 3 4 5 6 7 8 9 10
1 cemectp
1 1.1 OCHOBHBIE TTOHSATHUA B 16 1 05 05 14 T1 25
onpeaeeHus PU3NKU
1.2 | Mexanuka Herotona 16 1 0,5 0,5 14
1.3 | 3akoHBI COXpaHECHUS 18 2 1 1 14
Kunematuka u
1.4 | gunamuka 18/1 2 1 1/1 14
TBEPJIOTO TeJa
1| 15 | Pensmusncrekas 20i3 |22 11| 1 | 16
MeXaHnKa
1.6 | Monexymipras 18 | 2] 1 1 | 14
dusnka
1.7 | Ocuosel 18 | 2| 1 1 | 14
TEPMOJAMHAMUKH
2 | g | Ocuosel 182 | 22| 1 1 | 14| T2 25
AJICKTPOCTATHKHU
29 MarauTocTaTika B 18 5 1 1 14
BAaKyyMe€ U B BEIIIECTBE
YpaBHeHus Makcsesuia
2.3 | KBasucraunonapHsie 20/4 | 212 | 111 1/1 16
TOKH
Hroro 3a 1 cemecTp 1:?8/ 12/ 92 | o2 | 144 50
By npoMexyTOuHOM aTTecTalyu ) 50
2 cemecTp
3 KonebarensHoe T3 30
3.1 | Croxroam: 22/4 |22 11 | 11 | 18
MEKTPATLHOE
pa3IOKCHHUE
3.2 | Knnemarnia 2 [ 2] 1 1 | 18
BOJIHOBBIX ITPOIIECCOB
WnTepdepenmus u
3.3 TG PaKIKs BOJH. 29 2 1 1 18
| DnemeHnThl Oypbe-
OITTHKH.
34 KBanToBas onrtuka u 29 ) 1 1 18
teopus bopa.
35 OCHOBEI KBaHTOBOM 26/2 | a2 2 2 18
MEXaHUKHA
36 dusznka aTOMOB U 29 ) 1 1 18
MOJICKYJT
4 | 4.1 | AtomHOe SapO 22 2 1 1 18 T4 20




S nepHbie cuibl 1
SIIEpHBIE pEeaKITuu
DJIeMEeHTapHbIe
YaCTULIBI

4.2 2214 | 212 | 111 1/1

18

180/ | 18/

Hroro 3a 2 cemecTp
10 6

9/2 9/2

144

50

Bug npoMexxyTouHOM aTTecTaiuu

50

360 | 36 | 18 18

| UTOI'O

288

Copep:xanue JIEKIIHOHHOTO Kypca

TeMBI JeKINH.
Bomnpocel, oTpadaTsiBaeMble Ha JIEKIHH

Bcero
JacoB

Y4yeOHO-
MeTOANYecCKoe
obecneuenmne

1

3

OCHOBHBIE IOHSTHS U OTIPEJICIICHUS (PU3UKH.
[Ipenmer ¢puzuku u e€ onpenenenue. CBsA3b C IPYyrUMHU HaAyKaMH.

HpOCTCﬁH.IPIG MOJICIH MEXaHUYECKOM CHUCTEMBI. Cucrema orcuera u

CUCTCMA KOOpAWHAT. Kunemarnuyeckue BeIUINHBL: paanyc-BEKTOD,
MEpEeMCIICHUC, CKOPOCTb, YCKOPCHUC, I1YTh.

Mexannka HproToHa.

NuepumanpHas cucTeMa oTcyeTa v nepBbiii 3akoH HproToHa.
[ToHsiTHe cuibl, MpaBUIO CIOXKEHUs cuil. BTopoiil 3akon HeroToHa.
Tpernii 3akoH HpIOTOHA 1 3aKOH COXpaHEHUs UMIyJbca. | paHuLbI
npuMeHeHust 3akoHoB HetoToHa. [IprumMepsl perienus 3aaay.

3aKOHbI COXPAaHEHUS.

OO6mas hopMyJIMpPOBKA 3aKOHA COXPAaHEHUS UMITYJIbCA B
MexaHuke. Mexanuueckas paborta. Kunernueckas sHeprusi.
[ToTeHunanbHas 3Heprus. 3aKOH COXpPaHEHUsI MEXaHUUECKOIN
SHEPTHUH.

KunemaTtrka v IMHaMHKa TBEPIOTO Teja.

AGcomoTHO TBepaoe Teno. [locTynaTenbHoe U BpanjaTensHOe
JBIKEHUS TBEPJOTO Tesia. MOMEHT CHIIBL. Y CJIIOBHE PAaBHOBECHSI
TBEPJOTO Tena. MOMEHT MHEPIMHU TBEPAOIO Tea U MPUMEPHI €ro
pacuera. OCHOBHOE ypaBHEHHE JUHAMHUKHU BpalllaTeIbHOIO
JBUKEHHSI TBEPAOTO TeNa, UMEIOIIET0 (PUKCUPOBAHHYIO OCh
BparnieHus. MOMEHT UMITyJIbca U 3aKOH COXPaHEHUSI MOMEHTA
nMmiynbca. LlenTp nnepuuu tBepaoro tena. CpaBHEHUE IBUKEHUS
TBEPJIOTO TeJIA C IBMKEHUEM MAaTepUaIbHON TOUKH

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

OcHOBEI PEISATUBUCTCKON MEXaHUKH.

HpI/IHHI/IH OTHOCUTCIIBHOCTHU B MCXaHUKC. HOCTYJ'IaTI)I TCOpHUU
OTHOCHUTCIBHOCTH. CJ'Ie,Z[CTBI/IH TCOpHUU OTHOCUTCIIBHOCTHU.
B3anmocBsa3bs MacCel B OHCPIHUH.

MornexynspHas Gpu3uka.

OnpeneneHne CTaTUCTUYECKOTO UM TEPMOJMHAMUYECKOTO
METOJIOB M3Y4YEHHS] MAaKpPOCKOIMMYECKHX TEJl; UX JAOCTOMHCTBA U
HenoCTaTKu. OCHOBHBIE TIOJOKEHUSI MOJEKYJISIPHO-
KMHETH4YecKol Teopuu. OnpenenaeHue UaeaabHOro rasa.
['paHuIBl TPUMEHUMOCTH MOJENIN H1€aJIbHOTO rasa.
TemnepaTypa 1 JaBJIEHHE C TOYKU 3PEHMS] MOJIEKYISIPHO-
KMHETH4eCcKoW Teopuu. [Ipumep s 0IHOATOMHOTO HUAECAIBHOTO
rasa. YpaBHEHHE COCTOSIHUS UACATbHOIO raza (ypaBHEHHE
Knaneiipona-Menneneesa) .

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




OCHOBBI TEPMOJIMHAMUKH.

OcCHOBHBIE TIOHATHS TEPMOJAMHAMUKY; TEIUJIONEpeaya U ee
BubL. [lepBriil 3ak0H TepmoanHaMUKU. M30TepMUYecKuil,
M30XOPHBIN, M300apHBINA MPOLIECCHI; NX H300paxenue Ha P-V-
nuarpaMMe. AnuabaTHYecKuid MpoIece U ero ypaBHeHue. Bropoi
3aKOH TEPMOJMHAMUKH. DHTPOIHUS U €€ CTATUCTUYECKUM CMBICIT.
Hukn Kapno upeanbHoil TeruioBoit mamuubl U ero K. I1. J1.;
rpadudeckoe n3oopakeHue paboThl 32 OJUH LUKJ HJICATbHON
TEIJIOBON MAalllUHBI.

OCHOBBI 3JIEKTPOCTATUKH.

DJIEKTPUYECKUH 3apsi/i U €r0 CBOMCTBA. DIIEKTPUUYECKOE TOJIE U
ero xapakrepuctuku. Teopema ["aycca juist 371€KTpUUECKOTO MOJIS.
[IpoBOAHMK B 3JIEKTPUUECKOM T0JIE. DHEPTHS IEKTPHUIECKOTO
T0JIs1, 3aIIACEHHOTO B KOHJeHcaTope. JIUMoJib B 3JIEKTPUYECKOM
nosie. [lonsipusaiius 1uaNeKTpuKa.

MarsurocTaTiKa B BaKyyME M B BEIICCTBE.
3akoH Amriepa Jiisi B3aUMOJICUCTBUS 3JIEMEHTOB
ToKa. 3akoH buo-Casapa-Jlannaca. [Ipumepst
pacuera MarHUTHOTO TOJIS ISl KPYTOBOTO BUTKA C
TOKOM U OECKOHEYHO JITTMHHOTO MPSIMOJIMHEHHOTO
MIPOBOJIHUKA. MarHeTUKH M KX BHJIBI.

YpaBHeHus MakcBeiia.

SBaeHne  SMEKTPOMAarHUTHOM  MHIYKUUH,  UHAYKTUBHOCTD,
camomHaykuus. Tok cMemeHusa. YpaBHeHus MakcsBemia B
UHTETPAIbHON  QopMe, IUIOCKas  SJICKTPOMAarHUTHAsT — BOJHA.
VYpaBuenuss ~ MakcBemia B auddepeHnmanbHoR  (opme.
MarepuanbHble YpaBHEHHS.

KBaszucranmoHapHbIE TOKH.

Onpenenenre KBasucTalMoHapHoro Toka. [Ipumepsr
KBa3HCTAl[MOHAPHBIX TOKOB, rpaduyeckas

MHTEPIIpETALNS] XapaKTEPUCTUK JAHHBIX TOKOB IIPU

IIOMOIIY METOAA BEKTOPHBIX IUArPaMM.

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

Bcero 3a 1-ii cemecTp

18

KonebarenbHoe IBIKEHUE.

Bunsl xonebanuil. 'apMoHMueckue KosieOaHHs Kak TMPOCTEHIIHii
By Konebanui. CrnoxeHue KojeOaHWH, MeTOJ BEKTOPHBIX
quarpaMM. ['apMOHMYECKUN U aHTAPMOHUYECKUN OCLUIUIATOP U HUX
[IPUMEDBL. Marematnueckuin u dusnueckuit MasTHUK.
KonebarenbHbIi KOHTYD.

CrieKTpanbHOE Pa3yIoKEHNUE .

DuU3HYEeCKU CMBICII CIIEKTPAIILHOTO pa3noxeHus. Teopema Dypoe.
ITpumeps! paznoxenns Oypbe Ha KOHKPETHBIX (PU3UUECKUX

npoleccax; KojaebaHus CTpyHBbl.

KunemaTnka BOJHOBBIX ITPOLIECCOB.

Buel BoJIH 1 uX XapakTepucTuku. [lonepeynsie 1 mpo10abHbIE
BOJIHBI. BOJTHOBOE ypaBHEHUE IIIIOCKOW YIIPYTOM U IUIOCKOU
3JIEKTPOMATrHUTHOM BOJIHBI; pE3YJIbTAT PEUICHUS TAHHOTO
YPaBHEHUS — YPABHEHUE BOJIHBI.

WNutepdepenius u audpakiiys BOJH.

KorepentHocTh. CroxeHue KoneOaHUM ISl JIBYX KOT€pPEHTHBIX
UCTOYHMKOB. MHTEepdepeHnrss Ha TOHKHMX TUIeHKaxX. [lpuHIum
['toitirenca-®Openens. 3oubl  Dpenens. I[lpumepsr  audpaxium.
Judpakronnas penietka. ECTeCTBEHHBIN U TOJISIPU30BAHHBIN CBET.
DJieMeHThI Pypbe-ONTUKH.

[IpeacraBnenne rapMOHUYECKUX KOJIEOAHWIA B KOMIUIEKCHOM

I0CKOCTH. P @ypbe u unrerpan Oypee.

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




KBanToBas ontuka u Teopus bopa.

TernoBoe U3iIy4eHue U 3aKOHBI U3I1y4eHUs
a0CoOI0THO YepHOTOo Tena. DOTOHBI, TOCTOSTHHAS
[Tnanka u popmyna [lnanka 1 MIOTHOCTH
M3JIy4eHHs aOCOTIOTHO YepHOTOo Tena. bopoBckas
TEOpHs aTOMOB.

OCHOBBI KBAHTOBOW MEXaHUKH.

KopmyckynspHo-BOIHOBOM Jyaau3m MaTepUHu. [Tpunum
HeomnpeaeneHHOocTH.  KBaHTOBbIE ~ COCTOSSHUSL W IPUHLUIT
cymepno3unuu. BpemeHHoe ¥ CTallMOHApHOE  YypaBHEHUS
[penunrepa. Omnepatopsl (u3nyeckux BenuuuH. KBaHTOBaHUE
SHEpruu W dHepretudeckuil  cmektp. Ilpocreitmme 3amauu
KBAaHTOBOI MEXaHUKHU.

du3rKa aTOMOB U MOJIEKYJIL.

Atom Bojopona B teopuu llpenunrepa. Ilepuonnyeckas cucrema
sieMeHTOB MenneneeBa. MouieKynbl, TUIBI CBS3€H B MOJIEKYJax,
MOJICKYJISIpHbIE CIEeKTpbl. Jlazepbl. DneMeHThl 30HHOW Teopuu
TBEPJOTrO Tea.

ATOMHOE SIIIpO.

CocTaB aTOMHOTO Si[pa M €ro XapaKTEepUCTUKU. Macca u 3Heprus
cBs3u suep. IlpobGnembr moctpoeHust Teopuw sapa. KanenbHas
Mozenb. O0oroueuHast MOIENb.

SlaepHble CHIIBI U SJIEPHBIE PEAKIIUH.

S nepuble cuibl. PamqnoakTHBHOCTB. 3aKOH paiOaKTUBHOTO
pacnaga. SljpepHble peakIuu.

DaeMeHTapHbIE YACTUIIEL.

Kiaccudukanus 3meMeHTapHbIX yacTull. OCHOBBI COBPEMEHHOTO
€CTECTBO3HAHMUS.

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

Bcero 3a 2-ii cemecTp

18

Hroro

36

IlepeyeHb NPAKTHYECKUX 3aAHATHH

Tema MNPAKTUIECCKOIo 3aHsATHUS. BOl'lpOCI)I,
OTpaﬁaTLIBaeMBIe HA MPAKTHYECKOM 3aHATUHA

Bcero
JacoB

YueoHo-
MeTOANYecCKoe
odecreyeHue

1

2

3

Mexanuka HproToHa.

2. IlonstHe cwibl, NMpaBWIO CJOXKeHUs cuil. BTopoill 3akoH
HeroToHa. 3akoH coxpaHeHus HMMIy/bca. ['paHUIBl TPUMEHEHHS
3akoHOB HproToHa. [Ipumeps! pemenns 3aaaq

3aKOHBI COXPAaHEHUS.

3. Mexanuueckas pabora. Kunernueckas sHeprusi.
[ToreHunanbpHast SHeprus. 3aKOH COXpPaHEHUS MEXaHUYECKOM
JHEPIUH.

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

KunemaTtrka v TMHaMHKa TBEPJIOTO Teja.

4. MoMeHT cuiibl. Y coBUE paBHOBECHUS TBEPAOTO Tea.
MomMeHT uHEepIHU TBEPIOTO Tejla M MPUMEPHI ero pacueTa. 0.
OcHOBHOE ypaBHEHHE IMHAMHUKHU BPAIIaTEIbHOTO JIBUKEHUS
TBEPJIOTO TeJa, UMEIOIIETO (PMKCUPOBAHHYIO OCh BpaIlCHUSI.
MoMeHT uMITylibca U 3aKOH COXPaHEHHUsI MOMEHTA UMITYJIbCa.
entp muepuu TBepaoro Tena. Pemenne 3amay.

5. OCHOBBI PENSATUBUCTCKON MEXaHUKH.
[IpyHOKMN OTHOCHTENBHOCTH B MexaHuke. Iloctymarel Teopun
OTHOCHUTEIIBHOCTH. CnenctBus  Teopuu OTHOCHUTEIIBHOCTH.
B3anMoCBsI3b Macchl M YJHEPTHUN.

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




MonekyngpHas GU3MKa.

6. OnpeneneHue uaeaabHOrO rasa. Temneparypa u JaBJI€HUE C
TOYKU 3pEHUs MOJIEKYJIAPHO-KMHETHYECKOU Teopuu. IIpumep
JUIsL OJHOATOMHOI'O UJI€aIbHOTO T'a3a. Y paBHEHUE COCTOSHUS
uaeanbHoro rasa (ypasHenue Kaneipona-
MenneneeBa).Permenue 3anad.

OCHOBBI TEPMOJAMHAMUKH.

7. OCHOBHBIE TOHATHUSI TEPMOJIMHAMUKY; TEIUIONEepeaadya u ee
BHUIBI. M30TepMUYeCcKUii, N30XOPHBIN, H300apHBIN MPOIIECCHI; UX
n3o0paxenue Ha P-V-muarpamme. Anuabatudeckuil mporiece u
ero ypaBHeHue. [{lukn KapHo ujieanbHOM TEMIOBOWM MaIlIMHBI U
ero K. I1. /I.; rpaduueckoe nzobpaxkenue pabOThl 32 OJUH IIHKI
MJI€aIbHOM TEIIOBON MAIINHBI.

OCHOBBI 3JIEKTPOCTATUKH.

8. DIEKTpUUECKHI 3apsil U €r0 CBOMCTBA. DIEKTPUUECKOE T0JIe
U ero xapaktepucTuku. Teopema ["aycca [uist 2IeKTpHUECKOTO
noJist. [IpoBOTHUK B 3NIEKTPHUECKOM TOJIEC. DHEPTHS
AJIEKTPUUYECKOTO TOJIsI, 3aIIAaCCHHOTO B KOHACHcaTope. J{unois B
AIEKTPUICCKOM II0JIC.

MaruuToCTaTHKAa B BaKyyME M B BEIIECTBE.

9. 3akoH AMriepa [ B3aUMOICHCTBUS 2JIEMEHTOB TOKa. 3aKOH
buo-CaBapa-Jlamutaca. 12. [Ipumepsl pacuera MarHUTHOTO OIS
JUISL KPYrOBOTO BUTKA C TOKOM U OECKOHEUHO JITTHHHOTO
IIPSIMOJIMHEMHOTO IPOBOAHUKA.

YpaBHeHus Makcsena.

10. SIBneHue 31eKTPOMarHUTHOM UHIYKIINH, UHAYKTUBHOCTD,
CaMOUHIYKIUS. YpaBHEeHUST MakcBeiia B MHTerpajibHOM Gopme,
TJI0CKAas AJIEKTPOMAarHuTHas BOJIHA. YpaBHeHUs: MakcBenia B
muddepennmansHoi popme. MaTtepuanbHbie ypaBHEHHUS.
KBasucraimonapHble TOKH.

11. Onpenenenue KBa3ucTaMoOHApHOTO TOKa. [Iprmepsl
KBa3UCTAIIMOHAPHBIX TOKOB, rpapuueckas HHTEPIIPETALIHS
XapaKTePUCTHK JAHHBIX TOKOB MPHU MOMOIIX METOJ]a BEKTOPHBIX
arpamm.

2 ceMecTp

KonebarenbHoe IBUKEHUE.

1. Buael konebanuii. CnoxeHue KojaedaHui, METO]] BEKTOPHBIX
nuarpamm. 2. ['apMOHMYECKU U aHTaPMOHUYECKUI OCHUIIIATOP U
uX npumepbl. MatemaTruueckuil U Gu3NUecKuil MasTHUK.
KonebarenbHbIN KOHTYD.

CriekTpanbHOE pa3IokKEHUE .
[Ipumeps! paznoxenns @ypbe Ha KOHKPETHBIX

(bI/ISI/I‘-ICCKI/IX nmponeccax; KoJieOaHMs CTPYHBI.

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

KunemaTnka BOJHOBBIX ITPOLIECCOB.

2. Bunpl BoaH ¥ Ux Xapaktepuctuku. [lonepeunsie
U TIPOZOJIbHBIE BOJIHEL. 6. BolHOBOE ypaBHEHHE
IUTOCKOM YIIPYTOW U IIOCKOM 3JIEKTPOMArHUuTHOM
BOJIHBI; PE3Y/bTAT PELIEHUS JAHHOTO YPaBHEHUS —
YPaBHEHUE BOJIHBI.

UnTepdepeHius v qudpakiius BOJIH.

3. KorepenTtHocTb. CioxeHue Kojebanui Uit IByX KOrepeHTHBIX
UCTOYHUKOB. IHTepdepeHius Ha TOHKUX MiIeHKax. [IpuHuun
[oitrenca-@penens. 8. 3ousl Openens. [Ipumeps! nuppakmm.
JludpakuuonHas pemerka. EcTecTBeHHBIN U MOISPU30BaHHBIN CBET.
OneMeHTbl Dypbe-ONTHKH.

[IpencraBneHne rapMOHUYECKUX KOIeOaHUN B
KOMILUIEKCHOM IIIOCKOCTH. P @ypre u uHTerpan

Dypee.

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




KBaHTOBas onTtuka u Teopus bopa.

4. TerutoBOE M3TyYECHUE U 3aKOHBI U3TYYEHUST A0COIOTHO
YEpHOTO Tea.
BopoBckas Teopust aTOMOB.

OCHOBBI KBAHTOBOW MEXaHUKH.

5. IlpuHuumn HeonpeaeaeHHOCTH. KBaHTOBBIE COCTOSIHUS U
MPUHIUI CYNEeprno3ulini. BpeMeHHoe U cTalluOHAPHOE YpaBHEHUS
[Ipenunrepa.

Omneparops! Gusndeckux BennunH. KBaHTOBaHUE
SHEPIruu U dHepreTudeckuii crnexktp. Ilpocreiimme
3a71a4¥ KBAHTOBOM MEXAHMKH.

Du3MKa aTOMOB U MOJICKYJIL.

6. Atom Bogopoza B teopuu [lIpeaunrepa. [lepuognyeckas
cUCTeMa 3J1eMeHTOB MeHnieneeBa. MoJeKyIbl, TUIIBI CBSI3EH B
MOJIEKYJIaX, MOJICKYJISPHbIEC CIIEKTPHI.

Jlazepspl. DeMeHThl 30HHOM TEOPUM TBEPAOTO TEJa.

ATOMHOE A1pO.
7. CocTaB aTOMHOTO sJIpa U €ro XapaKTepUCTUKH.
Macca u sHEprus CBs3Hu A1ep.

SInepHble CHIIBL U SJIEPHBIE PEAKIINH.
8. SInepHbie cuibl. PaoakTUBHOCTD.
3aKoH paJIMOAKTUBHOTO pacnaaa. SnepHbIe peakiuu
DIeMEHTApHBIE YACTULIEL.
Knaccudukanus 3meMeHTapHBIX YaCTHII.
OCHOBBI COBPEMEHHOT'O €CTECTBO3HAHUSI.

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

Hroro

18

IlepedeHb 1a00paTOPHBIX padoT

HanmenoBanue 1adopaTopHoii padotbl. 3axanus,
BOIIPOCHI, 0OTpPadaTbiBaeMble HA JJA00PATOPHOM
3aHATHH

Bcero
JacoB

YyeoHo-
METOANYECKOoe
ob0ecreueHune

1

3

BBogHoe nabopaTopHOe 3aHSATHE, HWHCTPYKTaX IO TEXHUKE
0€30MacHOCTH

Jlabopamopnasa  paboma «OmnpeneneHue CKOPOCTU MyIH MPH
MTOMOIIHM 0AJTUCTUIECKOTO MasSTHUKA.

Mexannka HeroTOHA. 3aKOHBI COXpaHEHHUSI.

O6mast GopMyTUPOBKA 3aKOHA COXPAHEHHUS UMITYJIhCa B MEXaHUKE.
Mexannueckas pabota. Kunernueckass sHeprus. IloTeHimanbHas
DHEprusl. 3aKOH COXPAaHEHUS MEXaHUYECKOW dSHEPTUH.

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

Jlabopamopnasa paboma «13yueHune BpaliaTeIbHOTO JIBHXKEHUS.
Kunematuka M jAMHaMuka TBepAOro Ttena. MOMEHT HHEpIHH
TBEPAOrO TeJla W MNpUMEpPhl ero pacdyera. OCHOBHOE YpaBHEHHE
TUHAMHUKH BpalllaTeIbHOTO JBM)KEHUS TBEPJOrO Teja, WMEIOLIEro
(UKCUPOBaHHYIO OCh BpalleHHs. MOMEHT HMITyJbca U 3aKOH
COXpaHEHHs] MOMEHTA UMITYJIbCa.

Vlabopamophas paboma «MaTeMaTHUECKUNA MasSTHUKY.

Kunematnka W 1nuHaMWKa TBEPAOro Teda. MOMEHT HHEPIHH
TBEpJIOTO Tela M MHpUMeEpbl ero pacuera. OCHOBHOE YpaBHEHUE
TUHAMHUKU BPAIIaTeIbHOTO JBIDKEHUS TBEPJOTO Tela, WMEIOIIETO
(UKCUPOBAHHYIO OCh BPAIICHHUS

Jlabopamopuas paboma «OU3NUECKUN MASTHUK.
Kunematvka ¥ JMHAMUKa TBepJAoro tena. MOMEHT HHEpUHH
TBEPJOTO TeJla M TpUMEphl ero pacdera. OCHOBHOE YpaBHEHHE

JUHAMHUKHU BPAIIATCIIbHOTO JABUKCHHUA TBEPAOIro TCJId, MMCIOLICTO

O [1-7]
I [8-17]
MYV [18-35]
P [36-39]




(UKCHPOBAHHYIO OCh BpAIICHUSI

Jlabopamopnas paboma «3yueHWe TEPMOAMHAMHYECKUX
CBOMCTB Bo3ayxa Ha ocHOBe onpeneneHus Cp/Cy .

MonexkynsipHas ¢gusuka. OCHOBHBIE TOJIOKEHUS MOJIEKYIISPHO-
KUHETUYECKOU teopuu. OrmnpezneneHue UJealbHOrO rasa.
TemnepaTypa M JaBlI€HME C TOUYKM  3PEHHUS  MOJIEKYJSPHO-
KMHETUYECKOW TEOpHH. YPaBHEHUE COCTOSHUS HUJEAIbHOrO rasa (|
ypaBHeHnue Knanelipona-Menneneena ).

Jlabopamopnas paboma «3yuyeHue TEPMOJIUHAMUYECKHUX
CBOICTB BO3/1yxa Ha ocHOBe omnpenencHust Cp/Cy .

OcHoBbI _TepMoavHamMuku. [lepBblii  3aKOH  TE€PMOJWHAMMKHU.
W3oTepmuueckuii, H30XOPHBIA, U300apHBIHA [POLECChl;  UX
nzo0paxenue Ha P-V-nuarpamme. Annabatudyeckuil mpoiece u ero
ypaBHeHue. [{ukn KapHo uaeanbHON TemioBoi mMamuHbl U ero K.
I1. M.; .rpaduueckoe wuzoOpaxkeHue pabOThI 3a  OAWH ITUKJI
YJI€aJbHOW TEIUIOBOW MaIlIMHbI

Jlabopamopnasa paboma «OrnpeneneHue EMKOCTH KOHIEHCATOPOB
npu nomoiy Mmocta CoTTuy.

DIEeKTPOCTaTHKa B BaKyyMe U B BEIIECTBE. DIEKTPUUECKOE TO0JIEe
U ero xapaktepuctuku. Teopema ["aycca it SIEKTPUYECKOTO MOJIS.
[TpoBOAHMK B 3NIEKTPUUECKOM MOJIe. DHEPTHUS IEKTPUUECKOTO OIS,
3aIaceHHOT0 B KOHIEHCATOPE.

Jlabopamopnas paboma  «OnpeneiaeHre TOPU3OHTAIHLHOMU

COCTABJISIIOLIEH HANIPSIKEHHOCTH MarHUTHOTO TTOJIST 3€MJITH»
MarnurtocTatuka B BaKyyMe M B BelIecTBE. 3aKOH Amiiepa s

B3aUMOJICHCTBUSL 3JIEMEHTOB Toka. 3akoH buo-Casapa-Jlamnaca.

[Tpumepsl pacyeTa MarHUTHOTO TOJIS AJI1 KPYTOBOTO BUTKA C TOKOM OU [1-7]
1 OECKOHEYHO JJTMHHOTO MPSIMOJIMHEHHOTO IPOBOIHUKA. JAN [8-17]
Jlabopamopnas paboma «IHIyKTUBHOCTb KaTYIIKN. MY [18-35]
YpaBHeHnuss MakcBenna. SIBieHUE 3J€KTPOMATHUTHON MHIYKLIHH, UP [36-39]
WHAYKTUBHOCTb, CAMOWHAYKIMsS. TOK cMelleHus. YpaBHEHUs
MakcBemia B UHTErpajibHOM (opMe, IUIOCKas 3JIEKTPOMarHUTHAs
BOJIHA. MaTepuanbHble YpaBHEHHUS.
Jlabopamopnas paboma «VccnenoBanue 3aTyXarmnux KojieOaHUH
B KOJIEOATEIbHOM KOHTYpPE ITPU MOMOILHU OCILIIIorpada.
KBasucranmonapusie Toku. OmnpeznereHne KBa3HUCTAITMOHAPHOTO
Toka. [Ipumepbl  KBa3WCTAalMOHAPHBIX  TOKOB, Tpaduyeckas
WHTEPIPETANNS XapaKTePUCTHUK JTAaHHBIX TOKOB MIPH MTOMOIIN METO/A
BEKTOPHBIX TUATPaMM.
Bcero 3a 1-ii cemecTp
2 cemMecTp
Jlabopamopnas paboma «MaTteMaTHUECKUI MasTHUK. Oun [1-7]
KonebaTenbpHOE IBIKEHUE. JIN [8-17]
Buner  xonebanuii. ['apmonumueckuwe konebanus. CroxeHHe MYV [18-35]
KOJICOAHWH, METOJT BEKTOPHBIX AHArPaMM. WP [36-39]
Jlabopamopnoti  paboma  «MccrnenoBaHue — CHEKTPaJIbHBIX
XapaKTEPUCTHK ONTHYECKOTO U3ITYICHUS.
CrnekrpanbHoe pasznokeHue. llpumepsr pasnoxenus @Pypre Ha
KOHKPETHBIX (DM3MYECKHX MpoIleccax.
Jlabopamopnasa paboma «IlonydyeHue NONSIPU30BAHHOTO CBETA.
TTonTBepkaeHne 3aK0Ha Mamocay. OU [1-7]
KunemaTuka BOJIHOBBIX mpoleccoB. [lonepeunsie U nMpoaoabHbIE JIN [8-17]
BOJIHBI. ~ BonHOBoe  ypaBHeHHWE  IIOCKOM  ympyro MY [18-35]
DIIEKTPOMArHUTHOW BOJIHBI, Pe3Yy/IbTAT PEIICHUS JAHHOTO YPaBHEHUS HP [36-39]

— ypaBHeHHE BOJIHBL. [Ipumepsl.




Jlabopamopnas paboma «Konbia HeroToHay.

Hurepdbepennus u gudpakuusa BosH. CrosxxeHue KoieOaHU IS
NBYX KOTEPEHTHBIX MCTOYHHWKOB. IHTepdepeHnns Ha TOHKHX
TJICHKAX.

Jlabopamopnas paboma «OnpeneneHue XxapakTepUCTUK CBETOBOM
BOJIHBI C TTIOMOIIBIO TU(PPAKITMOHHON PEIIETKIY.
QuiemeHThl  Dypbe-onTuku [IpencraBieHne TapMOHUYECKHX
KOoJIeOaHU B KOMIUIEKCHOM IuIocKocTH. Psn ®dypre M umHTErpan
Dypse.

Jlabopamopuas paboma «ONTUISCKAN TUPOMETPY
KBantoBasi ontuka u Tteopus bopa. . TermnoBoe u3IydeHHE U
3aKOHBI U3JIYYCHHS a0COTIOTHO YEPHOTO TeJa.

Jlabopamopnas paboma «MccnenoBanue horodddexrar
OCHOBBI KBAHTOBOW MEXaHUKH.
KBaHnTtoBanue sHepruu W 3HEpreTudeckuii crektp. IIpocreitnme
3a]]a4d KBAHTOBOM MEXaHUKHU.

Jlabopamopmnoii  paboma «HccnenoBanue CIIEKTPaJIbHBIX
XapaKTEPUCTUK ONTUYECKOTO U3ITyUCHUS».
®du3rKa aTOMOB U MOJIEKYJ. MOJIEKYIIbl, TUIIBI CBS3€i B MOJIEKYJax,
MOJIEKYJIApHbIE CHeKTphl. Jlazeppl. DJeMEHTBHl 30HHON TEOpUU
TBEPJOro Tela.

Jlabopamopnas paboma «Cuaetuuk ['elirepa»
AtomHoe sapo. CocTaB aTOMHOTO si/ipa M €r0 XapaKTePUCTHKH.
Macca u sHeprus CBs3H szep.
SlmepHblC  CHMIBI WM SJCPHBIC  pEakiMH. SIIEepHbIC  CHJIBL
PagroakTHBHOCTb.
3aKOH paJIMOaKTUBHOTO pacnaja. SaepHble peakuuu

Jlabopamopnas paboma «Caerunk [ elirepar
DneMeHTapHbIe YacThllbl. Kitaccudukarms 3eMeHTapHBIX 9acTHII.
OCHOBBI COBPEMEHHOTO €CTECTBO3HAHMS.

OM [1-7]
I [8-17]
MYV [18-35]
WP [36-39]

Bcero 3a 2-ii cemecTp

Hroro

18

3amaHus I CaMOCTOSATEIbHOI Pa00ThI CTYACHTOB

Bomnpocskl 1J11 caMOCTOATEILHOT0 H3y4YeHUs (3a1aHusl)

Bcero
JacoB

YyeoHo-
MeTOANYEeCcKoe
odecreyeHue

1

2

3

OcCHOBHBIE MMOHATHS U omnpeneneHus ¢uszuku. [Ipocreiimme momenu
MEXaHUYECKOM cHucTemMbl. KHHemaTuueckue BEIMYMHBL PaJnyC-
BEKTOp, IEPEMEILEHHE, CKOPOCTh, YCKOPEHUE, IYTh.

14

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

Mexanuka HbprotoHa. IloHsiTME CHIIBI, MPABUIO CIOXKEHUS CHIL.
Bropoii 3akoH Heroorona. Tperuii 3akoH HprooToHa U 3aKOH
COXPaHEHHUs UMITYyJIbCa

14

3akoHbl coxpaHeHus. OOmas ¢GhopMylIHpoBKa 3aKOHAa COXPAHEHUS
UMITyJIbca B MexaHHKe. MexaHundeckas pabota. Kunermueckas
DHEprus. [lorenumanbHass  SHEPrUs. 3aKOH  COXpaHEHUS
MEXAHUYECKOM HEPTHUU.

14

Kunematvka W JMHAMHMKa TBEPAOro Teda. MOMEHT HHEpLUH
TBEPJOrO Tela U MpuMepbl ero pacdyera. OCHOBHOE YypaBHEHHE
TUHAMHUKU BPALLATEIbHOTO JIBMJKEHUS TBEPJIOTO Tejla, MMEIOLIETO
(UKCHUPOBaHHYIO OCh BpalleHHs. MOMEHT MMIyJbca U 3aKOH

COXpPAaHCHUA MOMCHTA UMITYJIbCA.

14

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




OCHOBBI __ PEIISITUBUCTCKOW  MEXAHUKH. [Toctynatel  Teopuu
OTHOCUTCJIBHOCTH. CHCI[CTBI/DI TCOpUHn OTHOCHUTCJIBHOCTH.
B3anmocBs3b Macchl M SHEPTUU.

16

MonekynsipHas  ¢usuka.  OmpeneneHue  MIEIBHONO  rasa.
TemnepaTtypa u JaBieHUE C TOYKM 3pEHUS MOJEKYJSPHO-
KHHeTH4Yeckol teopuu. [lpumMep 111 OAHOATOMHOIO MJI€AILHOTO
ra3a. YpaBHEHUE COCTOSIHMS ~ HJACANbHOrO ra3a (ypaBHEHHE
Knaneiipona-MeneneeBa)

14

OcHOBBI TepMoAMHAMUKH. M30mporeccsl; nx nzodpaxkenue Ha P-V-
nuarpamMme. AnnabaTUyecKWii Mporecc M ero ypaBHeHue. [luki
Kapno nneansnoi ternosou mamuesl U ero K. I1. /1. .

14

OCHOBBI __ 3JIEKTPOCTaTHKU.  ODJEKTPUUECKOE TI0J€ U €ro
XapaKTepUCTUKU. V3o0pakeHue CHIOBBIX JIMHUA TONA U
SKBUIOTCHIIMAIBHBIX TMOBEPXHOCTEEU. DHEPTrus AIEKTPUUYECKOTO
110J151, 3aIIJaCEHHOI0 B KOHJIEHCATOPE.

14

MarnuTocTaTika B BaKyyMe M B BEUIECTBE. 3aKOH Amriepa s
B3aMMOJICUCTBUS 3JEMEHTOB TokKa. 3akoH buo-Casapa-Jlamnaca.
[IpuMepsl pacueTa MarHUTHOTO TOJS JIJIi KPYTOBOTO BUTKA C TOKOM
1 OCCKOHEYHO JTMHHOTO MPSIMOJUHEHHOTO MTPOBOJIHUKA.

14

YpaBHeHuss MakcBeiia. YpaBHeHHs MakcBeiia B MHTErPAIBHON
(dopme, TUIOCKas MEKTPOMArHuTHasi BOJIHA. YpaBHEeHUs MakcBesia
B muddepennunanshoii hopme. MarepuanbHble ypaBHEHUS.

KBaszucranyonapusle Toku. OnpeneneHre KBa3UCTALMOHAPHOTO
Toka. [Ipumepsl  KBa3UCTALIMOHAPHBIX TOKOB, rpaduyeckas
UHTEpIpeTalys XapaKTepUCTUK JaHHBIX TOKOB IIPU IMOMOIIIM METOa
BEKTOPHBIX THATPAMM.

16

Bcero 3a 1-ii cemecTp
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KonebarenpHoe jBrxkeHue. Buabl koneOanmil. ['apmoHMuUeckue
kosiebanus. Cioxxenue KoneOaHui, BEKTOPHbBIE TUarpaMMBl.

CrnekrpanbHoe pasznoxkenue . [Ipumepst pasnoxenus @Pypre Ha
KOHKPETHBIX (PU3MYECKHX Mpolieccax.

18

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

Kunematnka BOJHOBBIX mporieccoB. Ilonepednsle U IpOOJIBHBIE
BOJHBL. BOnHOBOE ypaBHEHHME [I IUIOCKOW BOJIHBI, PELICHUE
JTAHHOTO YPAaBHEHUS — ypaBHEHHUE BOIHBL. [IpuMepsl.

18

Unrtepdepennus u nudpaknus BonH. CrnoxxeHue KoiedaHui st
JIBYX KOI€pEHTHBIX UCTOUHUKOB. HTEp(depeHIns Ha TOHKUX
rieHkax. [Ipumeps! qudpakuun. AudpakironHas penerka.
EcTeCTBEHHBIN U NOJAPU30BAHHBINA CBET.

OnemeHTbl Dypbe-onTuku. [IpencraBienne rapMOHUUECKUX
KOoJIeOaHU B KOMILJIEKCHOM TIJIOCKOCTH; psall Dypbe, HHTErpas
Dypsbe.

18

KBanToBasg ontuka,reopust bopa. TeruioBoe u3iydeHHE M 3aKOHBI
M3IIydeHus abCOIIOTHO YepHOTOo Tena. Teopus aroma bopa.

18

OCHOBBI _KBaHTOBOW MeXaHHWKH. [IpHHIUMIT HEOMpeaeIeHHOCTH.
KBaHTOBBIE COCTOSAHMS W NPUHIMI CYNEpHo3ullu. BpeMmeHHoe U
ctanoHapHoe ypaBHeHusi Ulpenunrepa. OnepaTopsl (pu3nuecKux
BeIMYMH. KBaHTOBAaHME »HHEPrUU W DHEPreTUYECKUW  CHEKTP.
[Ipocreliue 3amadyv KBAaHTOBOM MEXAaHWKH. PelieHne ypaBHEHHS]
[[Ipenunrepa ajis 4acTHIBI B OJHOMEPHOW OECKOHEYHO TITyOOKOM
MOTEHIMANbHON  siMe.  [IpoXokIeHHe  MHKpOYACTHIBI  4Yepes
MOTEHITHATBHBINA 0apbep, TYHHEIbHBIN Y(DPEKT U ero oOsiICHEHHE.

18

®dusrka aToMOB M MOJEKyd. ATOM BOJIOpOJa B TEOpUH
[Ipenunrepa. Ilepmonnueckas cucreMa 31eMEHTOB MeHeneena.
Monekyibl, THIBI CBSI3€M B MOJIEKYJAaX, MOJIEKYJISIPHBIE CIIEKTPBI.
Jlazepsl. DeMeHTH 30HHOW TEOPHUH TBEPAOTO Tea.

18

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




AtomHoe sipo. CocTaB aTOMHOTO Sijpa M €ro XapaKTEPUCTHUKH.
Macca v SHeprus CBSI3U sep. 18

SnepHble  CHJIBI W s/IEpHBbIE  pEaKUWU. SIAepHbIe  CHIIBI.
PannoakTuBHOCTh. 3aKOH pPaJMOAKTUBHOTO pacmajga. SnepHble 18
peaxkuu

OnemeHTapHble yacTulibl. Kraccudukanus 3neMeHTapHbIX YaCTHIL.
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HToro 288

PacuetrHo-rpajduueckasi padora He NpeIyCMOTPEHAa Y4eOHbIM IJIAHOM
KypcoBasi paGoTa He npeaycMOTpPeHa Yy4eOHbIM IJIAHOM

Oo0Opa3oBare/ibHbIC TEXHOJIOTMH

[Tpu peanuzauuu yuyeOHOro MaTepuana Kypca UCIOJIb3YIOTCS pa3inyHble 00pa3oBaTebHbIE
TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3JAHUIO aTMOC(epbl CBOOOIHOW M TBOPYECKOH IHCKYCCHH Kak
MEXy IIpernojaBaTesieM U CTyJeHTaMu, Tak U B CTy/ieHYecKoi rpymnme. Llenbio npu sToMm siBisiercs
BBIpaOOTKa y CTYACHTOB HAaBBIKOB M KOMIIETCHIMH, ITO3BOJISIONIMX CAMOCTOATEIBHO BECTH
HCCIIEIOBATENBCKYIO U HAYYHO-TIEAaroruyeckyro padoTy.

B cootBerctBUM ¢ TpeGoBaHusiMU oOpaszoBarenbHOro cranpapra HUAY MUOU no
HarmpaBieHut0  noArotoBku «13.03.02 DnexkTpo3HepreTuka M 3BJIEKTPOTEXHUKA») peaau3alus
KOMIIETEHTHOCTHOTO TMOJX0Jla MpeaycMaTpUBaeT HIMPOKOE HMCIIONb30BaHUE B YUeOHOM Ipoliecce
AKTUBHBIX U MHTEPAKTUBHBIX (hOPM MIPOBEICHUS 3aHSATHI:

1) pa30op KOHKPETHBIX CUTYaIllMii MpPHU PEUICHWH 3aJad 10 KOHTPOJIbHBIM 33aHUSIM;

2) pa300p KOHKPETHBIX CUTYalluii IMpH IPOBEIECHUU JICKIMOHHBIX 3aHSITUH, B TOM YHCIE B
(hopMe KOJUTOKBUYMOB;

3) BHeayOUTOpPHYIO pPabOTy B paMKax TEKYIIMX BHEAyJAUTOPHBIX KOHCYJIbTALUN C LIEJbIO
(dbopMHpOBaHUS U Pa3BUTHUS MPOPECCHOHATBHBIX HABBIKOB 00YYaIOLIUXCS.

YaeneHbII Bec 3aHATHI, TPOBOAUMBIX B HHTEPAKTUBHBIX (POpMax, COOTBETCTBYET
pabouemy ydyeOHOMy TutaHy: 20 9acoB — JekiuoHHble 3aHsATHs (o 10 wacoB B 1-M u 2-m
ceMecTpax), 24 dyaca — MpakTHUecKue M JabopaTopHble 3aHATHA (o 12 gacoB B 1-M u 2-M
cemMecTpax).

WNHupopmaniioHHble TEXHOJIOTMH, HUCHOJb3YeMble NpPHU OCYLIECTBIECHUH 00pa3oBaTEIbHOTO
rporiecca no gucuuimnze «dusukay:

aKTHBHasg paboTa C COBPEMEHHBIMM IaKeTaMU MNPHUKIAJHBIX Iporpamm s oO0paboTKu
PEe3yAbTAaTOB SKCIIEPUMEHTATBHBIX JaHHBIX.

DoHI OLICHOYHBIX CPEACTB

(DOH,Z[ ONCHOYHBIX CPCACTB 1O JUCHUILIJIMHE OﬁCCHC‘-II/IBaCT IPOBEPKY OCBOCHUMA
IUIAHUPYEMBIX PE3yJbTaTOB O00y4deHMs] (KOMIETEHIMH M HX HHJIUKATOPOB) IOCPEICTBOM
MEPOTPUSITHI TEKYIIETo, pyOeKHOTO U TPOMEKYTOUYHOTO KOHTPOJIS 110 AUCIUTUIHHE.

CBs3p MeXIy (HOPMUPYEMBIMH KOMIIETCHIMSIMH W (OpMaMu KOHTPOJIS HX OCBOCHHS
Mpe/icTaBjeHa B Cleayroueil Tadnuiie:



Kon

Ne Kountpoanpyemsie pa3aenbl KOHTPOJIMPYEMBbIX HaumeHoBanue
n/m | (TemMbl), MOTYJH AUCHUTITIHHBI KOMIIeTeHIIMH (MIu OLICHOYHOIO CpeCTBA
HX yacreii)

BxosiHOM KOHTPOJIb

Bonpocsl BXOAHOTO KOHTPOJIS

1 | BxoaHoii KOHTPOIIL
p (MMCHEMEHHO/YCTHO)

ATTecTanus paz/ienoB, TEKYIUNH KOHTPOJIb YCIIEBAEMOCTH

1 | OcHoBHEIE MMOHSATHUS i Tect — 1, MUCHBMEHHO
onpenenenus pusuku. MexaHuka
HproTona

3akonsl coxpanenusi. Kunematuka | YK-1, YVKE-1, YKII-
W JIMHAMUKA TBEPAOTrO  TeJja. 3, OIIK-3
PensgruBucrckas MEXaHMKa.
MonekynsapHas ¢uzuka. OCHOBBI
TEPMOJIMHAMUKH.

2 | OcHOBEI BJIEKTPOCTATUKH. TecT — 2, MUCBMEHHO
Marnutoctatuka B Bakyyme u B | YK-1, YKE-1, YKII-
BelllecTBE. Y paBHeHUs MakcBeria. 3, OIIK-3

KBaszucrannonapHslie TOKH.

3 | KonebarenbHoe JBHIKCHHE. Tect — 3, MUCEMEHHO
CnekTpajibHOE pazJioKEHHUE.
Kunemaruka BOJIHOBBIX
nporneccoB. HHrepdepeHuuss wu
maGpakuss  BOJMH.  DJICMCHTHI
®ypbe-onTuku. KBaHToBas ontuka
n TeopHust bopa. OCHOBEI
KBAaHTOBOM MexaHuku. Dusuka
aTOMOB M MOJIEKYJI.

VYK-1, YKE-1, YKII-
3, OIIK-3

4 | ATomHOE snpo. SnepHble CUIBI U
SJIEpHBIC PEaKIMK. DIIEMEHTApHbIE
YaCTHUIIBIL.

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

3, OIIK-3

ITpomMexxyTouyHast arrecranus

VK-1, YKE-1, YKII- | Bonpocs! k 3x3aMeHy

1 DK3ameH 3, OIK-3 (ycTHO)

Mertoauyeckue MaTepHaJbl, ONpeAeIdIOlMe MPOUeAYPbl OUECHHMBAHHUA 3HAHMU,
YMEHHH, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapAKTePU3YIOIIUX 3Tanbl ()OPMUPOBAHUS
KOMITeTEHIU.

TecTsl MPOBOASTCS HA OJMHHAIIATON M BOCEMHAAIIATON HEJEIX YUCOHBIX 3aHATHIA
MIEpPBOr0 CEMECTpa U Ha IBEHAIaTON M BOCEMHAIATON HelesIX yueOHbIX 3aHSATHI BTOPOTO
cemectpa. Bpems, orBoaumoe Ha tect coctaBisieT 90 munyT. M3 006111ero nepeyHs: BOIpOCOB B
Clly4aiilHOM MopsiiKe BeIOUpaercs 45 A1 COOTBETCTBYIOIIETO pa3ziesia U MPOBOIUTCS Tpoleypa
OLIEHUBaHMs 3HaHUH, yMEHU, HABBIKOB U (WJIM) OIBITA IEATEILHOCTH, XapaKTEPU3YIOIIUX JTallbl
(bopMHpOBaHUS KOMIIETEHIIUH.

3ayer MpoBOAUTCS B NMUCbMEHHOM (opme. buner conmepxkut 2 Bompoca. Ha moaroroBky
OTBOJUTCS 45 MUHYT.

DK3aMeH NPOBOJUTCS B MUChbMEHHOM dopMme. buner conepxut 2 Bonpoca. Ha moarorosky
orBoauTCA 60 MUHYT.

Jlis olleHKM 3HaHWN, YMEHUH, BIaJACHUN U (W) ONBITA AEITEIbHOCTH, XapaKTEPU3YIOIINX
sTanbl (OPMUPOBAHUS KOMIIETEHIIMM CTyJE€HTa HCIOIb3YIOTCS CIEAYIOUIUE BHUABI OLIEHOYHBIX
CPEICTB:



1. Bxoxnoit xoHTposb. [TucbMeHHBIH OMpoOC, HANpaBICHHBIH Ha BBIABICHHE NMPOOEIOB B
3HAHUSAX CTYJEHTOB M TOTOBHOCTH UX K MOJyYEHHUIO HOBBIX 3HaHMiA. OT oOydaromerocs Tpedyercs:
ompejeNieHue TOHATUH, OOOCHOBAaHWE BBHIIBUHYTBHIX TIOJIOKEHUH, CBOOOJHOE OMEpUPOBaAHUE
(haKTHYECKUM MaTepHUaIOM.

2. Onpoc. llenp MOATOTOBKHM K  OMPOCY COCTOMT B (DOPMHUPOBAHHHM Y OOYYAIOIIETOCS
HaBBIKOB aHAJIM3a TEOPETUUYECKHX IMPOOJEM Ha OCHOBE CAMOCTOSITEIIbBHOTO M3YyUYCHHs y4EeOHOW W
HayqHOU auTeparypbl. OT oOydaromierocss TpeOyeTcs: BlaJeHHE H3YYEHHBIM B XOJE YYEOHOTO
mporecca MaTrepuajgoM, OTHOCSIIMMCS K paccMaTpUBacMoM MpoOJiieMe; 3HaHUE Pa3HBIX TOYEK
3peHHUsI, BRICKA3aHHBIX B HAYYHOH W y4eOHO JIUTepaType 1Mo COOTBETCTBYIOIICH podiemMe, yMEeHHE
COIOCTABJIATh UX MEXIy CO00i; HaanM4ne COOCTBEHHOTO MHEHHS MO OOCYKIaeMbIM BOIPOCAM U
YMEHHUE €ro apryMeHTUPOBATh.

3. Tect. Pabora ¢ TecTOBBIMH 3aJlaHUSMU OCYIICCTBIISCTCS KaK BO BpeMs ayAHTOPHBIX
3aHATHHA, TaK M B TPOIECCE CAMOCTOSITENBHON paboThl oOydwaromerocs. TecToBbie 3amaHus
MO3BOJIIIOT ~ IPOKOHTPOJIMPOBATH  CTEMEHb  YCBOGHHMS ~ OCHOBHBIX  IOHSTHN/KATErOpHH,
KCIOJIb3YEMBIX B U3y4aeMOU NUCIUILIMHE.

4, 3aver/OKk3ameH. 3adyeT/DK3aMeH 10 AWCIUIUIMHE MPEACTABIsAET COOOM HMTOrOBOE
UCOBITAaHWE MO  MNpOPEeCCHOHATBHO-OPUEHTUPOBAHHBIM  MpoOiieMaM,  YCTaHaBJIMBAIOIIEe
COOTBETCTBUE TMOATOTOBICHHOCTH CTYIEHTOB TpeOOBaHUSIM O0Opa30BaTEIILHOIO CTaHIapTa.
3auer/OK3aMeH TPOBOAMUTCS C IEJIBI0 TPOBEPKH YPOBHS M KadyecTBa CHOPMHUPOBAHHOCTH
KOMIIETCHIIMII B paMKaX COOTBETCTBYIOIIErO JTama MW TO3BOJISIET BBIABUTH UM  OLICHUTH
TEOPETUYECKYIO U MTPAKTUYECKYIO MTOJATOTOBKY CTYACHTA IS PEIIeHUs TPO(EeCCUOHATBHBIX 3a71ad.

[lepeyeHb BONMPOCOB BXOHOTO KOHTPOJISI

1. Yro Ha3pIBaeTCs MaTepUaIbHOM TOYKOM M TpaeKTOpuel ee ABUKEHHs B HEKOTOPOH
cucreme orcyera’?

2. Jlatb ompeneseHne MOCTYNATENbHOIO U BpALIaTEIbHOTO JBUKEHHM Tena.

3. Uem oTiMuaeTcss paBHOMEPHOE NPSIMOJIMHEMHOE NOCTYHaTeIbHOE JBUKEHUE OT
HEpaBHOMEPHOIo?

4. CymiecTByeT 11 OCTYNAaTeIbHOE KPUBOJIMHENHOE TBUKEHHE?

S. 3amnucatb (bopMmyIbI IS CKOPOCTH u IIyTH IIPSIMOJIMHENHOTO
PaBHOIIEPEMEHHOTO JBUKCHHUS.

6. CdopmynupoBats Tpu 3akoHa HbloToHa.

7. Mexanuueckass pabota A TpH NOPSIMOJUHEHHOM TEPEMELICHUH Tela o[
JeicTBHEM MOCTOSIHHOM cuJibl F onpenensercs popMynoil.

8. Urto Ha3bpIBaeTCs 3aKOHOM BceMUpHOro TsaroteHusi? Kro ero aBrop?

9. UYro Takoe Bec Tena?

10. Kak ¢popmynupyercs 3akon Ilackans s xuakoctu u raza?

11. CdopmynmnpoBaTh 3ak0H Apxumesa.

12. YeMy paBHO T'HAPOCTATHUECKOE AABICHHUE KHUJIKOCTH Ha ri1youHe h?

13. ChopmynupoBaTh OCHOBHBIE 3aKOHBI HJICAJILHOTO Ta3a.

14. Kak cBs13aHO MOHATHE MOJIS BEILIECTBA C YUCIOM ABOrajgpo?

15. Yemy paBHa paboTa raza npu H30X0opHOM Iporecce?

16. Yro Takoe K.II.J. TEIUIOBOX MAaIIHHBI?

17. Hate ompeneneHue aOCONMIOTHOM M OTHOCHTEIBHOM BJIAQXHOCTH BO3IyXa.

18. C kako¥ CUJI0M B3aMMOJICHCTBYIOT JIBa TOUCYHBIX 3apsiaa’?

19. Yemy paBHa eMKOCTb IJIOCKOTO KOHJIeHcaTopa?



20. Uemy paBHa pe3yJbTUPYIOLIAs €MKOCTh IIPU MAPALIEIBHOM M IIOCIEA0BATEIBHOM
COEJMHEHHH JIBYX KOHIEHCATOPOB?

21. Uro Takoe MocTosHHBIN TOK? UeMy paBHa CHIIa TOCTOSIHHOTO TOKa?

22. ChopmynupoBare u 3anucath 3akoH OMa Juis OZHOPOJHOTO YYacTKa LIEMH
MOCTOSTHHOTO TOKa?

23. 3akon OMa 111 3aMKHYTOH TIEITH.

24, CdopmynupoBath u 3anucaTh 3akoH J[xoymnsa-JIena.

25. PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.

Bormpocs! Tekyiero KOHTpoIs
Tect- 1 Mexanuka, MosieKy/asipHasi pU3MKa M OCHOBbI TEPMOAHMHAMUKH

Mexanuka

1. 3aoanue
Omyemome npaguvHolil omeem:
Paznen MeXaHUKH, M3YHAROIMI IBUAKCHUE TCI, HC PacCMATpHBAs MPHYH-
HBI, KOTOPBIE 3TO ABUKCHHUE 00YCIABIMBAKOT HA3BIBACTCS
a). JMHAMHKA
). CTaTHKa
). KHHCMATHKA
). PEATHBUCTCKAS MEXAHHKA

W Oy

2. 3adanue
Ommemome npaguivHvlil omeem:
Pazaen MCXaHUKH, H3YUYAOIIMI 3aKOHBI PABHOBCCHS TCIT, HA3BIBACTCS
a). JUHAMMKA
0). craruka
B). KHHEMATHKA
T). PCIATUBHUCTCKAA MCXAHUKA



3. 3aoanue
Omaemome npasuivHblil omeem:
Paznen mexaHuku, M3y4arOuil ABWKCHHUE TEJ U MPUYMHBI, KOTOPBIC BbI-
3BIBAIOT ITO ABHIKCHHE HA3BIBACTCSI
a). cTaTtHka
0). KHHCMATHKA
B). PCIASTHBUCTCKAS MCXAHUKA
r). AUHAMHKA

4. 3aoanue
Ommemome npasuivHslit omeem:
JIuHMA, KOTOPYIO ONMUCHIBACT MATCPHAIBHA TOYKA IMPU CBOEM BMD)KCHHH,
HA3bIBACTCS:
a). TePeMELUCHHE
0). TpacKkTOpHs
B). IyTb
r). paguyc BEKTOP

3. 3aoanue
Ommemobme npasuibHbli OMeem:
Koopaunatsr MaTcpuanpHOM TOYKH B TFOO00H MOMCHT BPCMCHH MOKHO OII-
PCACTUTB, CCITH 31aHBI:
a). HAYAIBbHAY CKOPOCTH U HAYAJIBHOE YCKOPCHHE
0). HAYaIBbHOC YCKOPCHHE U HAYATIBHBIC KOOPAUHATHI
B). HAYAJIBbHAA CKOPOCTh U HAYAJIbHbBIC KOOPAHUHATHI

6. 3aoanue
Ommemome npaguiviolii omeem:
@Ou3IHCeCKUM BCKTOPOM SIBIISICTCS
a). MEPEMELICHUE
). ckopoctb
B). YCKOPCHHC
T). KOJHYCCTBO JABHKCHHS

7. 3aoanue
Ommemovme npasuivHbvlil Omeem:
Yro sSBAsSCTCS KOMUHCCTBCHHOM MEPOI M3MCHCHUS ITOJIOKCHHS TCJIA!
a). TMPOHACHHBIH ITYTh
0). BCKTOP NCPCMCINCHUS
B). TPAaeKTOpHUs
r). CKOpPOCTb



8. 3aoanue
Omaiemome npaeuivibiil omeem:
Yucno creneHeit cBOOOAB MATCPUATBHOM TOYKH PABHO!

a). 2
0). 1
B). 3
r). 4
9. 3aoanue

Omitemome npasu/ivHblil omeem:
Yucno cTeneHe i cBoOOAb TOHKOTO OJHOPOIHOTO CTCPKHUS PABHO!
a), 2

0). 3
B). 4
r). 5

10. 3aoanue
Omaemobme npasuibHbill omeem:
[IpoiiacHHBIH MaTEpHATBPHON TOUKOM YT CCTh!
a). JAIMHA TPACKTOPHUH TOYKH
0). AMHHA BEKTOPA NEPEeMELICHUS TOUKH
B). BEKTOP, COSAMHSIOLIHI HAYAIBIYIO M KOHEUHYIO TOUKH ITYTH
r). JUHHS, OIHCHIBACMAs TOUKOH B MPOCTPAHCTBE NPH €€ JBHIKCHHU

11. 3adanue
Ommemome npasuiviviii omeem:
[lepememenne MaTCPHATEHOM TOUKH CCTh;
a). TNPOMACHHBIN TOYKOM MYThb B MPOCTPAHCTBE
0). BEKTOp, HANPAB/ICHHbIH H3 HAYAIbHOH TOUYKH B KOHEUITYIO
B). JJIMHA TPACKTOPUH TOUKU
T). JTMHHSA, OMHCHIBACMAS TOYKOH B TIPOCTPAHCTBE MPH ¢& MEpeMEIIC-
HHH

12. 3a0anue
Ommemome npasuivHoiil omeem:
[1yTe, IpOIACHHBIIH TCIOM, CCTb:
a). BEIMYUHA, PaBHAA MOAYIIO BEKTOPA MEPCMCIICHI
0). ATHHA TPACKTOPHM TEIA
B). BEKTOP, COCAMHSIOLMI HAYAIBIYIO U KOHEUHYIO TOYKH TPAEKTO-
pun
). BCIMYHHA, PABHAA MOAY/IIO BCKTOPA, COCAMUAIOIICIO HAYAIO KO-
OPAMHAT U KOHCHUITYIO TOUYKY TPACKTOPUH



13. 3a0anue
Omayemome npaguibHblii omeem:
[Tepememenne MaTepuaaIbHOM TOUKH CCTh!

a).
0).
B).
r).

1)

BCKTOP, COCAUUSIOLIMI HAYAIO KOOPAUHAT U KOHCUHYIO TOUKY IIVTH
AJMHA TPACKTOPUH TOUYKH

BEKTOD, COBMAJAOIINH C HAMPABJICHHEM CKOPOCTH ABHIKCHHS
BEKTOP, COCAMHSIOLIMN HAYAIBMYIO U KOHEYHYIO TOUKHU MyTH
BCKTOp, YHCJICHHO PABHBIM IPOHACHHOMY TOUKOH IyTH

14. 3aoanue

Ommemome npaeuivHolil omeem:
MarepuanbHas TOUKa — 3T0:

a).

0).

TEJ0 MPEHEOPEKUTETBHO MATIOI MacChl

FCOMCTPHYCCKAA TOYKA, VKA3BIBAOWAA TIOJOXKCHUC TCJIA B IIPO-
CTPAHCTBE

TCJI0 OYCHD MATBIX Pa3MCPOB

TCII0, MACCOH KOTOPOTO MOXHO MPCHEOPEHb B YCIOBHSX JAHHOM
3aaaqyu

TE10, PA3MEPAMH KOTOPOTO MOXKHO MPEHEOPEUb B YCIOBHAX JaH-
HOH 331241

15. 3aoanue
Omatemome npasuiouoviit omeem:
TpackTopus ABIKCHUS MATCPUATHHON TOYKU — 3TO;

a).
0).
B).
T).
A).

JUHUS, VKA3bIBAIOLIASI HAMPABICHUE ABUKCHUSI TOUKH

JMHUSL, OITUCHIBAEMAs TOYKOH B IPOCTPAHCTBE IIPH ABHKEHHUH
HOMSITUC, TOXKACCTBCHHOC NPOHACHHOMY TOUKOM IyTH

JTHHA BEKTOPA MCPEMCIICHUSA TOYKH

BCKTOP, COCAUHSAIOMME HAYAIBNYIO M KOHCYHYIO TOYKH MY TH

16. 3aoanue

Ommemome npasuivHovlil omeem:

Kakas uz creayromux GopMy, ONpeAcISIOMUX ICPECMCIICHHE (TT0 MOIY-
JTE0) TC1A HA TUTOCKOCTH, SBIACTCS MPABHIBHOM:

a).
0).

B).

|AF|:\/(xI x5, +(n+n)
A’_;’:()‘:1 +x2)_(y1 +y2)

AF‘:J(xI _xz)2 "’(}’1 _yz)
Ar

2
Z

=\/x1 Xy + W Vs




17. 3aoanue
Omatemome npaeutoloiii omeem:
@du3nyecKas BEIMYNHA, XaPAKTEPU3YIOMAasi ObICTPOTY H3MEHECHHS CKOPO-
CTH 110 MOJY/IIO U HAIIPABJICHUIO, SIBJISICTCS ...
a).  YCKOpCHHEM
6). CKOpPOCTBIO
B). CPEAHHUM VCKOPCHHEM
r). CpPEAHCH CKOPOCTBIO

MouuekyasipHas pU3MKAa U OCHOBbI TEPMOAMHAMUKH

1. 3aoanue
Ommemome npasuivislil omeem:
JKuakocTs 1 ra3 UMEIOT OAMHAKOBbIC (PU3MUSCKUE CBOMCTBA MPU:
a). TEMIEePaType KUIMCHHS
0). KPUTHYCCKOH TCMIICPATypC
B). TEMICPATYPEe KOUACHCALHU
). TCMICPATYPC HHBCPCUH

2. 3aoanue
Ommemobme npasuibHblil omeem:
I'paduxom 3aBHCHMOCTH AABICHUS OT 00BCMA IIPH MOCTOSIHHOHM TeMIicpa-
TYPE ABITACTCS:
a). mapadona
0). mpsMas THHHS
B). rumnepOona
). OIpPCACICHHOTO HA3BAHMS HC HMCCT

3. 3aoanue
Ommemome npacuivHblil omeem:
VYpaBHEeHHE COCTOSIHUS HACATBHOIO ra3a UMECT BH!

-

a). ——=const
0). E = const
V

VT
B). —— =const
P

P
r). —— =const

72



4. 3aoanue
Ommemome npasuivtolit omeem:
OOBbeM OTHOTrO MOJISI BSIICCTBA TTPU HOPMATIBHBIX YCIOBHSAX PABCH;

a). V,=224.10" m*/K

m =

6). V., =22.4-10" m/mons-K

m

B). V, =224.10" m/momn

m =

r). V,=224-10° m’/mons

5. 3aoanue

Ommemome npasuivbioviii omeem:

CpeaHsist KHHETHUSCKAsSI SHEPTHSI, MPUXOISIIASICS HA OJHY CTEIICHb CBOOO-
Jbl MOJICKYJIBI MACAIBHOTO ra3a;

a). kT
2
6). kT
2
B). kT
1
. —kT
r) >
6. 3aoanue

Ommemome npasuivHolil omeem:
B ypasneHn Ban-nep-Baanbca nonpaska «@» VUHTBIBACT:
a). CTONKHOBCHHE MOMCKYI MEXKAY CoDOM
0). M3MEHCHHUE IUIOTHOCTH Ia3a B 3aBUCHMOCTHU OT TEMIICPATYPBI
B). B3AMMHOC TPUTSZKCHUC MOJICKYT
T). pa3Mephl MOJICKY.I rasa

7. 3aoanue

Omsemobme npasuibHblii omeem:

Yemy paBHA Macca OJHOTO KHIOMOJIS VIJICKUCIIOTO Tasa’
a). 44 xkr

0). 42 kr
B). 46 kr
r). 43 kr

8. 3aoanue
Omasemome npaesuiohsiii omaem:
3axon [llapng B aOCOTIOTHOM MIKAIC TECMIICPATY] 3AMUCHIBACTCS TaK:
PT
a). br=—
04



6. P =Pal
Fya
) -t
ol
)
r), ‘T Po
9. 3aoanue

Ommemome npaguivHolil omeem:
Temmepatypa, mpu KOTOPOH cpeauss apupMETHICCKas CKOPOCTh MOICKY.T
BOJOPOJA CTAHET PABHOM BTOPOH KOCMUUCCKOU ckopocTH (B K):

a). 12:10°

6). 10

B). 10°

r). 7,510°

1. 11,85.10°
10. 3aoanue

Ommemome npacuibH blil omeem:
CpG,Z[HHSI KHUHCTHUICCKAA SHCPrud IOCTYVIATCIBHOIO ABMKCHHA MOJICKYJIBL
HACATIBHOIO rasa:

PV
a)., —
N
6). 2kr
3
B). sz
2
r). nkl
11. 3aoanue

Ommemovme npasuivHblii omeem:
B ypaBuenuun Ban-nep-Baansca nonpaeka «b» YUHTHIBACT:

a).
0).
B).
r).

YHCJIO CTOJIKHOBEHUH MOIEKY MEXKAY COO0M

HU3MCHCHHE MJIOTHOCTH Ia3a B 3aBUCHMOCTH OT TEMIICPATYPEI
SHEPTrUI0 B3AUMOACHCTBHS MOJIECKYJI

pa3MEpPBl MOJICKYJT ra3a

12. 3aoanue
Ommemobme npasuivbHblil omeem:
C noMompio HapoMeTpa U3MEPSIIOT:

a).
0).
B).
r).

Macey
HABJICHUC
00BeEM
TEMICPATYPY



13. 3a0anue
Omatemome npasuioHolii omeem:
VY neapHbIi 00BEM 0 3TO 0OBEM € THHHULIBL
a). Macchl
0). NJIOTHOCTH
B). BEJIMUHHBI, OOPATHON 00BEMY
T). U3 MPUBCACHHBIX BBIIIC BEIMYHUH HET MPABUIIBHOTO OTBETA

14. 3aoanue

Ommemobme npasuiibislit omeem:

Hasnenue cmecu razos B cocyae oobemom 0.01 M, €CITH B HEM HAXOAUTCS
azot maccoi 14 r u Bogopoa maccoi 4 r mpu 7'= 300 K:

a). 500 «Ila
6). 500 arwm.
B). 623 klla

r). 623 MM pT. CT.

15. 3aoanue
Ommemome npasuivtsiii omeem:
CpeaHsist KBaApaTHUHAS CKOPOCTh!

r). <UKB> =

16. 3a0anue
Omstemome npasuiibHblll omeem:
B ypaBucHun Ban-aep-Baaneca nonpaska «b» uMeeT GUBHICCKUI CMBICT:
a). 00BEM, KOTOPBIH OBl 3aMs/T OJUH MOJIb Ta3a MPH OCCKOHCYHO Ma-
JIOM JABJCHHUHU
©). 00BEM, KOTOPBIH ObI 3aHST OAUH MOJIb Ia3a MPH HOPMAIBHBIX VC-
JOBHSIX
B). TMPCACTbHBIN OOBECM, KOTOPBIH OBl 3aHSI OAMH MOIb Ta3a IpH
JABJICHUH, CTPEMAIIEMCS K OCCKOHCYHOCTH
r). 00BEeM, HMPCIOCTABICHHBIN sl CBOOOJHOTO ABHIKCHHS MOJICKYII
OJTHOTO MOJISt Ta3a



17. 3aoanue
Ommemome npaeuiibHvlil Omeem:
Yucio ABOragpo BhIpaXkacT:
a). YMCIIO MOJICKYJ B ¢AMHHUIEC 00beMa
©). YHCIO MOJEKYJ B OAHOM MOJIE BEIIECCTBA
B). UHCIIO MOJEKYJ B € IMHHULIE MAacChl BEIIECTBA
r). YHCIIO aTOMOB B OJJHOM MOJIC MHOTOATOMHOT'O BEIICCTBA

18. 3aoanue
Ommemome npasuioHblll OMeem:
KakoB mopsiaok  BEIMUMHBI  HA3bIBAEMOM  TMOCTOSIHHOM — ABOraapo

(NA =6.022-10")
a). 23
6). 25
B). HET MOPSAKA, T. K. YHCIO ABOraipo — 3TO YHUCIO MOICKYI, CO-
JACPIKALUXCHA B OJHOM MOJIC BCLICCTBA

19. 3aoanue

Ommemome npasuionotii omeem:

Temmepatypa cMecH, e¢cu B OaIIIOHE €MKOCTBIO 5 J1 COACPIKUTCS CMECh
reaus U Boaopoaa Maccor 10 r npu nasacaum 500 xlla, mpuuem mMaccosas
noJst renust passa 0,6:

a). 86°C
6). 75°C
B). 75K
r). 258K
n). 86K

Tect- 2 DiIeKTPUYECTBO M MATHETU3M

1. 3apanne

OTMeTbTE NPABHIILHbBIH OTBET:

Cunoii JlopeHua Ha3bIBaeTCA. .
a). Cuia, ACHCTBYIOLIAS HA MPOBOJHUK C TOKOM B MArHUTHOM I10JIC
6). cuia, JCHCTBYIOIIAS HA 3apsa CO CTOPOHBI 3JICKTPHUCCKOTO TOJIS
B). CHJIA, ACHCTBYIOIIAS HA 3apsa CO CTOPOHBI MATHUTHOTO ITOJIS
r). CHIA TATOTCHHUS 3apsI0B

2. 3aganue

OTMeThTE NPABHIIbHBIN OTBET:

3akon buo — Casapa — Jlamaca st 3nemMeHTa d/ IpOBOAHHUKA, IO KOTOPO-
MY TCUCT TOK /, Ha PACCTOSTHHH 7 3aITUCHIBACTCS B BH/JC. ..



i ‘f::##G[PﬂfF}
4 r
Il dl x7
0). dH = [ ~ :l
e
B) B Hity {
4 ¥
— /ulu() =
r) H=" 1[1x;]
3. 3aganue

OTmeTbTe NPABWIbHBIH OTBET:
Teopema 'aycca a5t MArHUTHOTO MOJISE UMEET BH. ..

a). BS=0
6). §BdS=0
S
B). §Bdl =0
[

r). J.i_édg =)
s

4. 3aganue

OTmeTbTE NPaBWIbLHBIH OTBET:

CBs3p MCKAY DICKTPHUCCKHM CMCIICHHCM B CPCAC U HAMNPSLKCHHOCTHIO
BHCIITHCTO 3JICKTPHYCCKOTO MOJIAL. ..

—

a). D=ggkF
6). D=¢gl
B). D= EOE
L F
r), D=—
g
5. 3aganue

OTMeTbTE NPABUIBHBIH OTBET:
3axon Oma /1 yJacTKa IICTIH. ..

a). ,:Q
I
E
0). [ =—
) R
U
8. 1=%



6. 3aganue
OTMeTbTE NPAaBHILHBIH OTBET:
®opMmya 4718 INIOTHOCTH TOKA. ..

.U
a). J—S
6). j=1S
dl
B). J_dS
_do
r). ']_d]
7. 3aganue

OTMeTbTE NPABWILHBIN OTBET:
®dopmyta, BeIpakaroinas Bropoi 3akoH Kupxroda,:

a). Z]iRI :;Uk

0). Z[kRk =0
e
B). IR=¢

r). Z[iRi :ng
; k

8. 3aganue

OTMmeThTEe NPaBHJILHBII OTBET:

[Mposoasmas pavka nuomanasto 200 cm” Bpamactes ¢ gactoroit 16 I'm B
MOCTOSIHHOM MarHuTHOM noJe ¢ uuaykuued 0.5 Tn. MakcumanpHOe 3HaA-
uyenue I J1C, BOZHUKAOLIEH B KOHTYPE, PABHO...

a). 1B

0). 0.16 B
B). 10kB
r). 160B

9. 3aganue

OTMeTbTE NPABHUIILHBINH OTBET!:

[NoTok BekTOpa CMEILICHUS 3ICKTPOCTATHISCKOrO TOJISI B AUIJICKTPHKE YC-
PEe3 3aMKHYTYIO TIOBEPXHOCTDH PABCH.. .

a). §[3cl§:i2q,
£ €0

0). j;ljdg:z%
g i
J.deS"zz%

B). S J

S
r). §Ed5 — qu‘
S i



10. 3aganue
OTMeTbTe MPaBWIbHBII 0TBET:
EanHnna naMepeHus noTeHuMana. ..

a). JIx/B

0). B

B). A

r). B/
11. 3aganue

OTMeTbTE NPaBUJILHBIH OTBET:

—

3apsia g, ABHIKYIIMHCS CO CKOPOCTBIO V| cO37aCT HA pacCTOSTHUM /' Mar-
HHUTHOE NOJIE C HUAYKLHEH...

= ﬂ/lo q[W"]
a) B=—"—4
dr r
; vr
6) H — ﬂﬂﬂ q[ - ]
dr r
w597
"
b, B=tad”
dr r*
12. 3ananue

OTMeTbTe NPAaBHJILHDBIN OTBET:
MHaykuus MarHUTHOTO MO TOKA, TEKYLIETO MO MPSIMOMY OCCKOHEUHOMY

NPOBOAHMKY, HA PACCTOSHUU R OT MPOBOJHUKA PABHA. ..

L
a). H :&
27 R

5. B- ppt, 1
4R

1

B). =—
27T R

D, B= ppd
2R

13. 3aganue

OTmeTbTe NpaBHJIbLHbIH OTBET:
Kontyp / nponnseiBactest Tpems Tokamu: [, = 1A, ,=2A, I;=3A. Lupky-
JSLAS BEKTOPA MArHUTHOM WHIYKITHH BIOJb 3TOTO KOHTYpa pasHa (B ¢aH-

HAIAX K- A)...



a). 6
0). 5
B). 8
r). 7
14. 3ananue

OTMeTbTe NPABHIbLHBIH OTBET:
Teopema I'aycca ans MarHuTHOrO Noas B rTeopun Makcsenia...
a). § BdS =0
s

6). §$HAS=Y I
L k
B). §1§d” =0
I

r). §aB ds = [ jdi
S

15. 3apanmue
OrmeTbTe NPABHJIBHBIH OTBET:

ComnpoTuBIcHHE NPOBOAHMKA JTHHOM / M IIOMAAbIO CCUCHHSA S PaBHO. ..
a). R=plS

/
R=p—
0). ,OS
B)~ R — IAS
‘S'V
r) R= ,07
16. 3ananue

OTMeTbTe NPaBHIbLHBIN OTBET:

3a HAIPaBICHKUC TOKA HA PUCYHKC MPUHAMACTCS HAMPABJICHHC !

+| L
L




OT OTPHLATEILHOTO TMOJHOCA K TOTOKHTEIbHOMY
OT MOJIOKUTEIBHOTO MOJIOCA K OTPHLATETBHOMY
HAIPABJICHHUE TOKA BBIOIPAETCS IIPOU3BOIBHO
TOK B CXEME OTCYTCTBYCT

17. 3aganue
OTmeTbTE NMPaBHJIbHBIH OTBET:
E,ZLI/IHI/IHa HSMepeHl/Iﬂ HH,Z[}’KTHBHOCTI/I. ..

a). Tn
0). I'm
B). @
r). A/m
18. 3anaumue

OTrmeTbTE NPABUJIbHBIN OTBET:
ABneHne ckuH-3(PPEeKTa 3aKTIOUACTCSL. .

a). B BOBHMKHOBCHHH JJCKTPHUUYCCKOrO TOKA B MACCHBHBIX MPO-
BOJHHKAX
0). B HArPEeBaHUM MPOBOJHHUKA IMPH MPONYCKAHHUH SNEKTPHUECKOTO TOKA
B). B HAMArHWYUBAHWUH MPOBOJIHHUKA TPH IMPOYCKAHUN TOKA
T). B BBITCCHCHHMH MCPCMCHHOTO TOKA HAa TIOBCPXHOCTH MPOBOTHHKA
19. 3aganue

OTMeTbTE NPaBUIIBLHBIH OTBET:

BekTop 371eKTpruueckoro cMemeHus ) B AM3ICKTPHKE ONPEACTIICTCAL. .

a). CBA3aHHBIMH 3apsaaMH
0). AUMOISIMH B AUDICKTPUKE
B). CBOOOJHBIMHU 3apsiAaMH
r). CyMMOM CBOOOJHBIX M CBSI3AHHBIX 3aPsSIA0B
Tect- 3 OnTuka
1. 3apanue

OTMeTbTe MPaBUIbHBIE OTBETDI:
ABnenus, KoTopbie 00BACUAIOTCS AUCTIEPCHECH CBETA!

a).
0).
B).
T).
).

Oru0aHHE CBETOM MPETSTCTBHS

OTPAKEHUE OT MPAHULIBI Pa3aeaa 2-x cpen
pa310KEeHHE CBETA B CHIEKTP MOCTIE MPETOMICHHS
pajy:KHas OKpacka MBLIBHBIX MY3BIPEH

pagyra



2. 3aganue
OrmeTbTe NPaBUIIbHBII OTBET:
HMudpaxuus ceeta — 310:

a). 3aBUCHMOCTb MOKA3ATCIIA TPCIOMIICHHS BEIIECTBA OT YACTOTHI
0). sBJCHUEC OrMOAHHS BOTHOH MPETATCTRUS
B). PE3YJIbTAT HANOKEHHS KOTEPEHTHBIX BOJIH
T). PasTIoKEHUE CBETA B CIIEKTP MOCTE MPEIOMICHHS
7). TPCHMYIICCTBCHHAS OPUCHTANMS TIOCKOCTH KOTCOAHHH CBETO-
BOU BOJTHBI
3. 3aganue

OrmeTbTe NMPaBHIILHBIH OTBET:
ADCOMIOTHO YEPHOE TENO — 3TO:

abCOMIOTHO TBEPAOC TEJIO YCPHOTO LIBETA

aeproe Teo mpu () K

TEJ10, MOTHOCTHIO MOTIOMAIICE BUAUMOC H3TYUCHHE
TEJ10, OTPAKAIOIEE BCE BH/BI H3TyUCHHUS

TCJ10, IIOJTHOCTBIO MOIIOLIAOMICE BCC BUAbI H3TVICHUS

4, 3aganue
OT1MeThTe NPaBUIILHBII OTBET:
CrexTpasnbHas MIOTHOCTh HEPTETHUCCKOH CBETUMOCTH TE/Ia BHIPAKACTCS

(bopmynoii:
d f@.yrz
a). R\gT _ v, v+dv
dv
d Tzoav ’
6) Av,T _ v, V+dv
dev,v+dv
d noen
V,V+dv
B). RV,T =
: dv
d w3
v, V+dv
T). AV,T Wi i1}

dw.

V,V+dv



5. 3aganue
OTmeTbTe NpaBUIbHDII OTBET:
[locae mpoxokaeHUA MIACTUHKH | CBET TMOMHOCTBIO TOMAPH30BaH. Eciu

yroa Meskay HampasneHuaMH 00 1 0°0" ¢ = 30°, 10 HHTEHCUBHOCTH J; 1

J5 CBS3aHBI COOTHOIIEHHEM. ...

Jo
'0
2. J, =2
-4
5 b
-4
B). J2 = J]
J
r). Jz = Tl
6. 3aganue

OTMeTbTE NPAaBHIbHBIE OTBETHI:
CKOpOCTh pacnpoCTPAHCHHUS FICKTPOMArHUTHOH BOJIHBI B BAKYYMC!

a). OCCKOHCYHO OObIIAs
6). 300 000 xkm/c
B). yOBbIBAaeT OOpATHO MPOMOPLUHMOHATBHO KBAAPATY PACCTOSHHS OT
HUCTOUYHHKA CBETA
r). 3000 km/c
). 310° w/c
7. 3aganue

OTMeTbTE NPABHIbHBIN OTBET:
CBs13p a0COMIOTHOTO MOKA3ATES MPEIOMICHHS CPEIBI U €€ DICKTPHUCCKON
¥ MATHUTHOH TPOHHIIACMOCTH BBIPAKACTCS (hOpMYION:

a).
6).

n:\/ST.l

n=_|—
v

n=geun

n=



8. 3aganne
OTmeTbTE MPABUIBHBIN OTBET:
Hucnepens cBeta — 310:

a). 3aBHCHMOCTb JUTHHBI BOJTHBI CBETA OT YACTOTHI

0). TPAMOIMHCHHOC PacTIPOCTPAHCHHS CBETA

B). 3ABUCUMOCTD MOKA3ATC/IA IPCIOMIICHUA BCIUCCTBA OT YaCTOTEI
CBETA

F). 3aBUCUMOCTD yTIjia NPCIOMIICHU Jy'a OT yIija NaaCHUA

1). TPCHMYINCCTBCHHAA OPUCHTAIMA IUIOCKOCTH KOJNCOAHHH CBETO-
BOM BOJTHBI

9. 3aganue

OTMeTbTE NPaBUIbLHBIIH OTBET:
Ycnosue, nHeodxoaumo Am1st Haba0ACHHS JU(PAKLKHU CBETA:

a).
0).

B).
r).

aMIuTyAa KonebaHui JO/DKHA ObITh MHOTO OOJBIIE Pa3MepoB
TPCHATCTBHUS

AMILTUTYAQ KONMeOAHUH A0KHA OBITh CPABHHUMA C pa3MepaMu mpe-
HATCTBUS

JJIMHA BOJIHBI JOJIKHA 6bITb CpaBHHUMa C pasMEpaMi NPEUATCTBUA
JJIMHA BOJIHBL JO/DKHA OBITH MHOTO OOJIBIIE PAa3MEPOB MIPCHSITCTBHSL

10. 3aganne
OTMeTbTe NnpaBWIbHBIC OTBETDLI:
HenpepbiBHBIN CIEKTP U3MYUECHUS JAKOT:

a). TBepAabic BemecTna mmpu Temneparype 0 K <7'<273 K
0). JKHIKOCTH IIPH BBICOKOH TEMICPATYPE
B). TBCPABIC, JKHAKHC H Ta3000pa3HBIC BCINCCTBA IPH TCMIICPATY-
pe 273 K
r). PacKaJCHHBIC TBEPABIC TCIA U ra3bl MPH BBICOKOM JABJICHUH
). PacKaJCHHBIC Ia3bl IIPU HU3KOM JABJICHUH
11. 3aganne

OTMeThTE NMPaBU/IbHBIH OTBET:
Eaunnua cnexTpanbHOM MJIOTHOCTH SHEPreTHUECKON CBETUMOCTH R, 7 :

a). /M’

0). x/m

B). H/ M

r). H/m
12. 3aganue

OTMeTbTe NPaBHILHBIN OTBET:
SBnenue, KOTOPOE OOBACHAETCS MOTSIPH3ALUEH CBETA:

a).
0).

B).

OrubOaHUE CBETOM IPETISITCTBUS

PacIICTIICHAE JTyYa Ha JBA, PACTIPOCTPAHSIOMINXCS B Pa3HBIX Ha-
NPaBICHUAX

MPCIOMIICHHUE JTy4ua



F). PAa3I0KEHUC CBCTA B CIICKTP MOCJIC MPCIOMIICHHA
x). pazyra

13. 3ananue

OTMeTbTE MPaBHILHBIH OTBET:

ITpu xakom yrae, no 3akoHy Maroca, HHTCHCUBHOCTb CBETA BBILICALIECTO
U3 aHanu3atopa OyAeT MAaKCUMATbHOM:

a). 60°
6). 30°
B). 0°
r). 90°
14. 3ananue

OTMeTbTE NPABUJIbHbIE OTBETDI:

@opMyIBl, ONPEACTAIOMHUE ATUHY CBETOBOM BOTHBI A (¢ — CKOPOCTH BOJI-
Hel, 1" — nepuoa konedaHuii;, v - yactoTa KosIeOaHHii; /7 — MoKa3aTeab mpe-
JIOMJICHHS CPEbI):

a). A=cT
6). A=
c
B). A=cn
r) kzi
v
c
a). A=—
n
15. 3aganue

OTMeTbTe MPaBHIIBLHBIH OTBET:
Yron magenus yda S Ha rpaHuny paszaena cpex | u2

M
S S’
I p
1 (94
2 0
ol
N Sh’
a). «
0). i
B). P
). i+P



16. 3aganue
OTMeTbTe NpaBHJIbHBIIH 0TBET:
CBoiicTBO CBeTa, OOBACHAOIIEE TONyO0H LBET Heba:
a). TOIJIOIIECHHUE
0). paccesHuC
B). OTpaKCHHUE
). TPCIOMICHHC

17. 3aganue

OTmMeThTe NPaBHIIBHBIN OTBET:

Ycenosue MakcuMyMa mmpu AU(pPakLuy CBETOBBIX HYYKOB HAa AH(PPAKLMOH-
HOH PEIICTKE:

a). dsin(p:i(ZerI)%, (=01 2..)
0). dsing=22mhA, (m=1,2..)

B). dsingp= ir2m%, (pi =, 1, 20

r). dsin(p:i(2m+l)%, (m=12,.)

18. 3aganmne
OTMeTHTE NMPABHIILHBII OTBET:
JluneiiuaTeiii CIEKTP U3IYUSHUSI JAKOT:
a). Tas3bl MPU HU3KOM JaBJICHUN
6). TBepasie BemecTra npu Temneparype 0 K <7 <273 K
B). TBEPIbIC, KHUAKHE U ras000pasHble BeuecTsa pu remneparype 273 K
I). PaCKaJICHHBIC TBEPJBIC TE/IA U ra3bl IPH BBICOKOM JABICHUU
J). SKHJIKOCTH IPH BBICOKOH TEMIICPATVpE

19. 3aganue
OTMeTbTE NMPaBH/IbHbIN 0TBET:
CeT, B KOTOPOM KOJIEOQHHSI CBETOBOTO BEKTOPA MPOUCXOAIT B OMPEAC-
JICHHOM, HO HCHCK/TIOYHTCIILHOM HATPABICHHH, HA3BIBACTC:
a). HCIOJSIPHU30BAHHBIM
0). YaCTUIHOMOJAPUIOBAHHBIM
B). TUIOCKOMOJISIPH30BAHHBIM
r). E€CTECTBEHHBIM

TecT- 4 ATOoMHas pu3nka



1. 3apanne

OTMeTbTE NPABHILHDBIN OTBET:

HanpasicHue ABIKCHHS 3ICKTPOHA OTAAYH € COCTABIICT C HAPABICHUCM
magatomero ¢orona yroa 30°. UMuyasc paccesHHoro GoTOHA PABECH. ..

B). 05P,
r). 43P,
2. 3aganne

OrmeTbTE NPABUIbHBIN OTBET:
CpeaHee BpeMst )KU3HH PAIHOAKTHBHOTO AP

a). T=A

6). z=2/k

B). T=2A

r). t=1/A
3. 3ananne

OTMeTbTe MPaBUILHbIH OTBET:
dopmyaa Komnrona as paccesHus (oToHa:

a). Alh= %sing
me 2
0). AA= isinzg
me 2
B). Ak= isin9
me 2
r). A= 2—hsin29

mc

4. 3aganue
OTmeTbTe NPaBUILHBIN OTBET:
[lepuon nonypacnaga T, BerumcseTcs no popmyse:

2
a). 1, =—
) A

R | —



6). T, =

2 A
In2
B). T) =2
2 A
5. 3aganue
OTmeTbTE MPABUIBHBIH OTBET:
®opmyna Puadepra:
11
a). v=K|—+—
n mzj
11
o v-r{L-1)
n*  m?
11
B) v=K ———J
nom
1 1
r w=K —+—j
nom
6. 3aganue

OTMeThTE NPABHILHBIN OTBET:
3axon Kupxrodda Beipaskactcs GopMyIoH:

R, ¢
a) ¥, %/ = >
Vl Av,'['
2
6). ryy= 2“: kT
c
Bl: Hgpg =0T
21thv’ 1
F). l”\,’T = )

c e/’l\’ r‘(/{] ) _ l

7. 3aganue
OTmeTbTe NPaBUIbHBIH OTBET:

[IpaBuno cMeIueHUs A4S PAAMOAKTHBHOTO O — pacnaia:
0

a). 21X > ¥+ Je
6). 7X — 475Y + JHe
8, 2X < ,4r+ . Je
r). X+a—>Y+b

8. 3aganune
OTMeTbTE NPAaBUIbHBIH OTBET:
®opmyna ac bpoiins:



a). p=

4
V
6). r=L
h
h

B). =
). P N
r). p=mc
9. 3aganue

OTMeTbTe NPaBWIbLHBIH OTBET:
3akoH cMelieHus BuHa BeipakaeTcst GopMyoit:
a). Apax =0/T

max

2mhy? 1
6) I8 7= i I
v, 02 thr(kT) _1
Ry
B). Fop =——
Av,T
2mv?

10. 3aganue
OTMeThbTE NPABHIILHBIN OTBET:
[paBuno cMelmeHus st PAgHOAKTHBHOTO 3 -pacnaza:

a). 2X— 473V + JHe

8. X357+ e

A A-
B). 2X>45Y
A ; (
1“)‘ ZX—> Z-:]IY-'_ _1)6
11. 3agaunue
OTmeThTe NPaBUIbHbBIH OTBET:

CooTtHoteHue HeonpeaeaeHHoCcTH [ elizeHbepra:
a). AxAp<h

0). AxAp=>h

B). AxAp=h

r). AxAp=1
12. 3aganue

OTMeTbTE NPaBHIBLHBIN OTBET:
3axon Panes — Jhxunca BeipaskacTcsa GopMyInoit:

2
2nve
a). hgr=—"FkI
c




6). A...=b/T

max

B). F,p= R\"T
. ',T -
' A\'?T
r). R=oT"
13. 3aganue

OTMeTbTE NPaBUIbHbIH OTBET:
DOoTOH — 3TO YACTHIIA, ...
a). JBIKYIAICS ¢ OOJBINOM CKOPOCTBIO M 0DIaJaromas SHCPTHCH,
HE 3aBUCAIIEH OT MacChl
6). ABwKyWasics ¢ OOMBIIOH CKOPOCTBIO, MACCA TIOKOsI KOTOPOH pas-
HA HY IO
B). JABIDKVINASCS C OOJBIION CKOPOCTBIO M 007aJarommas MaccoH, 3a-
BHUCAIICH OT CKOPOCTH IBHKCHHUS

r). ABIKYLIASICS CO CKOPOCTBIO CBETA, MACCa MOKOs KOTOPOH paBHA
HYITHO

14. 3aganue
OTmeTbTE NPaBUIbHbIH OTBET:
[TpaBuio cMemeHust A5 pagHOAKTHBHOIO 3 -pacnaza:

a). X 553Y+ JHe
6). X ,ar+ e
B). X ,V+ e
), sX>4Yy

15. 3aganue

OTtMeTbTe NpaBHIbLHBIN OTBET:
Ypasuenue Llpeannrepa 4j1si CTALMOHAPHOTO COCTOSHHSL:

a). Vy(x,y.z) +—2: [E+U(x,y,2)ly(x,y.2) =0
p
2m

0). Ay(x.y.2) _h_z[E +U(x,y.2)pp(x,,2) =0

2m
B). Viy(x.).2) +h—2[ﬁ ~U(x.y.2)p(x.y,2) =0

D). vz\.,(x,y,z)_’;L_j[U_E(x,y,z)]\.,(x,y,z):o

16. 3aganue

OTtMeTbTe NPaBHIIbLHBIH OTBET:

®opmyna [Mnanka 171 CICKTPATbHOM MIIOTHOCTH SHEPTETHUSCKOM CBETH-
MOCTH MMEET BH;



2nhy’ |

a). K= —
T 2 eh\,(kT)_l
;)
C
) R\’,T
B). ¥ i = -
" A\'.T
r). Ay =b/T
17. 3aganue

OTmeTbTe NpABUWILHDBINH OTBET:

Cuwveon X B peakunn 5N + yHe — 10+ X ccts:

1

a). p

6). on
B). (H
r). _(l)e
18. 3aganue

OTMeThTe NPaBWIbHbBII OTBET:
Yacrora u3ayueHus 310" Tu. 3a 1 ¢ HCTOUHMK M3TYUEHHS MOIHOCTHIO 40
Bt ucuyckaer ... poToHOB

a). 1.010"
6). 2.010"
B). 2.010"
r). 1.010%
19. 3aganue

OTMeTbTe NPABWIbHbBII OTBET:

C
Cumvpon X B peakumu , Be + sHe — '2C + X ects:

a). p
6). on
B). 11 H
r). e
20. 3aganue

OTMeTbTE NPaBHIIbHDBIN OTBET:
Crammonaproe ypasHceHue llpeauHrepa mist 37ICKTpOHA B BOJAOPOIOTO-
TOOHOM aTOMC MMCCT BUL;
2 ~
h L, O
a). —AY+U(x,y,z,1)¥ =ih—
2m ot



h? OV

6). - A¥ =i
2m of
9 2.2
B). AW+ (k-T20% yp_g
h? 2
2
r). A\P+2—’;’(E—ZL)\P:0
h dmeqr

Bonpocbl NpoMeKyTOYHOr0 KOHTPOJIst
Bonpocsl k 3x3ameny (1 cemectp)

1. ®usuxa, ee onpeneseHue, NPeAMET U3YUEHHsI U OCHOBHBIE ITOHATHS.

2. Marepus u ee BU/IbI, CIOCO0 CYIIECTBOBAHUS MAaTEPUH. JHEPTHSL.

3. Mexanuka, pa3gensl MEXaHUKH, MEXaHHYECKOoe nemxenue.  Onpenenenue
MEXaHMUYECKON CHUCTEMBI, 3aMKHYTas (M30JIMPOBAHHAs1) MEXaHUYECKasl CUCTEMA.

4. Cuctema oTcueTa M cucTemMa KoopAuHar. [IoHsTHe MaTepHaabHON TOUKH.

5. OnpeneneHue BeKTOpa, MpocTedlve anredOpauyeckue Omepaluu C  BEKTOPaMH,
eIMHUYHBII BeKTOp. ba3ucHble einHUYHBIC BEKTOPHI |, j, K 1 cuctema koopanHar.

6. Pammyc-BekTop I, BeKTOp mepeMemieHusi Ar, BEKTOp MTHOBEHHOW CKOPOCTH V.

7. BekTop  ycKOpeHHs, HOpMallbHas  COCTaBJSIOLIAs dn WU TaHICHIMAJIbHAs
COCTaBJIAIONIAs @, BEKTOPAa YCKOPECHHMS.

8. Ompenenenue Moyl BEKTOpa YCKOPEHUS.

9. Ilytb S mpH TPOM3BOJILHOM JBWKCHHH MaTepHAbHOW  TOYKH. I 'paduueckoe
n300pakeHue nyTy S ( Kak Imiomans (urypel Ha rpaduke, OTpaXkarolleM 3aBUCUMOCTh
CKOPOCTH V OT BpeMeHH t ) Ipu IPOU3BOJIBHOM JABM)KEHUU MaTEpUAIbHON TOYKH.

10. B xakoM ciydae yroil MOXKHO cuuTarh BekTopoM? IIpuBecT pHCYHOK.

11. BexTop yYTJIOBOI CKOPOCTH ® M BEKTOp YIJIOBOTO YCKOpeHHs .

12. CBs3p MEXIy JIMHEHHON CKOPOCTBIO V M YITIOBOW CKOPOCTBIO O .

13. CBs3b MeX/ly TaHT€HIMATILHON COCTABIAIONIEH YCKOPEHHs! d, U YIJIOBBIM YCKOPEHUEM

14. UnepuuanpHas cucreMa orcyera M 1-biif 3akoH HbroToHa.

15. Onpenenenue cuiibl, MpaBwiIo cioxeHus cuil. [IpuBectu mpumep.

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

17. Tpetuii 3akoH Hbr0TOHA U €r0 CBA3b C 3aKOHOM COXPaHEHUS UMITyJIbCca

18. PaGota cuibl, ompeneneHNe KUHETUYECKOH OHHEPruu; NOTEHIMalIbHAs SHEPIHsl.
IIpumepsl.

19. 3akoH coxpaHEHUsS SHEPIUu

20. A6comotHo TBepaoe Tenmo. IlocTymarenbHOe W BpamaTeNbHOE IBMYKEHUS TBEPIOTO
Tena.

21. llenTp WHEPIMHU TBEPIOTO TeJa, ypaBHEHNE JIBIKCHHS [IEHTPA HHEPIINH.

22. MOMEHT CWJIbl U HampaBiCHHWE BEKTOpPa MOMEHTA CHIIBI.

23. MOMEHT MHEepUUH MaTepUalbHOW TOYKM M CHUCTEMBl MaTepHaJbHBIX TOYEK.

24. MOMEHT MHEpLUHU CIUIOIIHOTO Tejla Ha MpHUMepe IMJIMHApA.

25. OCHOBHOM  3aKOH  JMHAMUKM  BpalllaTeNbHOTO  JBIKEHHMS I Tela ¢
(UKCUPOBaHHON OCHIO BpalleHHs. Y CIOBHE paBHOBECHUS TBEPAOIo Teja

26. MOMEHT WUMMy/bca W 3aKOH COXPaHEHHs MOMEHTa HWMITYIIbCa.



27. CpaBHEHHUE IBKEHHS TBEPJOTO Tela ¢ ABMKEHHEM MaTepHabHON TOUKH.

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

29. CnencTBUS TEOPUU OTHOCUTEIBHOCTH. B3aMOCBSA3b MacChl M SHEPTHH.

30. CratucTHyeCKUii 1 TEPMOJMHAMUYECKUN METO/IbI U3Y4YE€HUI CBOICTB BEIIECTBA.

31. MonekynsipHo-KUHEeTHYecKass ~ Teopust razoB. OcHoBHble moHATUA. OnpeneneHue
UJI€aIbHOrO Tra3a

32. JlaBnenue, Temmeparypa , BHYTPEHHSISI DHEpPIrus HICabHOTO ra3a C TOYKH 3pEHUs
MOJIEKYJIIPHO-KUHETHYECKOU TEOPUH

33. YpaBHeHHEe COCTOSIHUS HACaIbHOTO ra3a, ypapHeHue Knanelipona — MeHneneeBa

34, ®u3nvecKkuil CMBICI YHUBEPCAIBHOM ra30BOM MOCTOSHHOM.

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

36. [lepBblil 1 BTOPOH 3aKOHBI TEPMOANHAMUKHI

37. Huxoel, paboTa 3a UK.

38. Hukn Kapuo u KIIJI nueanbHO# TETUIOBOK MaITUHBI.

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

40.ChopmynupoBaTh 3akoH KyrnoHa B BEKTOPHOM  BHJE, MPHUBECTH MPHUMEP €ro
MIPUMEHEHHUS .

41.J1ath ompezeneHue 3JIEKTPUUECKOTO MOl U BEKTOpa HANPSXKEHHOCTH AJIEKTPUYECKOTO
OIS

42 Kax ompenenstoTcs CHJIOBBIE JIMHUM BEKTOpAa HANPSHKEHHOCTH JJIEKTPUYECKOTO
noig? M300pa3uth 3JIEKTPUUECKOE I0JIE, CO3/JaBaEMOE CHUCTEMOM JIBYX Pa3HOMMEHHBIX 3apsjioB

43.ChopmynupoBaTh MIPUHLUIT CYINEpIO3ULIUU 3JIEKTPUYECKOTO OJIS u
MPOWJTIOCTPUPOBATh €r0 Ha KOHKPETHOM IIpUMEDPE.

44 Kak ompenensieTcs BEKTOp HMHAYKIUU JIIEKTPUYECKOTO TOJIA U TOTOK JaHHOTO
BEKTOpa 4epe3 MOBEPXHOCTh?

45.ChopmynupoBath Teopemy Octporpanackoro-I'aycca st SJIEKTPUYECKOTO TIOJNSA U
IIPOUJUIIOCTPUPOBATH €€ HA KOHKPETHOM IpUMEDE.

46.J/laTp ompeneneHue MOTEHIMANA W PA3HOCTH IMOTEHIHAJIOB.

47.Yto Takoe SKBUIOTCHIIMAIbHAS TOBEPXHOCTH? KakoBa ee dopma s TOYECYHOTO
ANEKTPUYECKOro 3apsaa?

48.Kak cBsi3aHbl MeX1y COOOH HampsKEHHOCTh AJIEKTPUUYECKOrO IMOJIi U MOTEHIIHAal
NEKTPUYECKOTO MO0JIA?

49.Yt0 Takoe SJIEKTPUUECKUI IUMOJNb M Kak OH cels BeleT, €CIM €ro IOMECTUTh B
ANIEKTPUYECKOE oJIe?

50.Kak mpoucxomut monspusaius audiekTpuka? Kakoit BenMuMHONW ee  MOYKHO
OXapaKTepu30BaTh?

51.Yemy paBHa HaNpsYKEHHOCTb 3JIEKTPUUECKOTO MOJIsI BHYTPU MPOBOJIHUKA, TOMEIIEHHOTO
BO BHEIIIHEE 3JIEKTPOCTaTUUYECKOE ToJie ?

52 .Kak ormpenensercs 3J1eKTpUIECcKOe MoJie BHYTpH BelecTa?

53.DHeprus MEeKTPUYECKOro MOJIs, 3alIaCEHHOTO B INIOCKOM KOHJIEHCATOpE.

54.0mpenenenue 3MeKTpuueckoro Toka. Cusa Toka U IIIOTHOCTb TOKA.

55.3akon Oma u 3akoH [[xoyns-JIeHia B 1okansHOU popme.

56.3axonpl Kupxroda m WX TpUMEHEHHE K pacueTy XapaKTEePUCTHK JBYXKOHTYPHOU
ANEKTPUYECKOM LIEMH TOCTOSTHHOTO TOKa.

57.ChopmynupoBath 3akoH Amriepa g B3aUMOJICHCTBUSA  JJEMEHTOB TOKa |
MIPOUJUTIOCTPUPOBATH €r0 Ha KOHKPETHOM IPUMEpE.



58./latp ompenenenue 3akoHa buo-CaBapa-Jlaruiaca u mokasaTb €ro NpUMEHEHHE Ha
KOHKPETHOM IIpUMEDpE.

59./1atb onpeneneHne 3aK0Ha EKTPOMArHUTHON WHAYKITUH.

60.Uro Takoe sABIECHHE CAMOMHAYKIIMH U KaK BBOJAUTCS HHIYKTUBHOCTH L?

61.3anucath ypaBHeHuss MakcBeiuia B MHTErpajJbHOW (hopMe, KOTOpbIE BBIPAXKAIOT CBSI3b
MEXY DJIEKTPUYECKUM U MarHUTHBIM I1OJIEM.

62.3anucath ypaBHeHHe MakcBeia B MHTErpalbHOM hopMe, B KOTOPOM OoTpaxkaeTrcst (pakt
CYLIECTBOBAHMS IJIEKTPUUYECKUX 3aPsAI0B.

63.3anucath ypaBHeHHe MakcBeia B UHTErpajibHON (opme, B KOTOPOM OTpaxaercs: (akt
OTCYTCTBHSI MATHUTHBIX 3aPs/I0B.

64.Kak ompenmenuts  dnekTpuuyeckoe (WM~ MarHuTHOE) TOJN€ Ui IJIOCKOM
AJIEKTPOMAarHUTHOM BOJIHBI B IAaHHOM TOYKE MPOCTPAHCTBA U B JaHHBI MOMEHT BpEMEHU?

65.11epemenHbIi dneKTpuYeckuid TOK. [IoHATHE U OCHOBHBIE XapaKTEPUCTHKH.

Bomnpocsl k 3xk3ameny (2 cemecTp)
Bunsl konebanuil; rapMOHMUYECKUE KOIeOaHHsI U X OCHOBHBIE XapaKTEPUCTHKH.
CrnoxeHue konebaHuil; MpUMEeHEeHHEe METO/la BEKTOPHBIX IHarpaMM.
MatemaTuueckuil MasiTHUK U YpaBHEHHE €ro KoseOaHuil.

AwnhE

Ou3nyeckuil MasITHUK U ypaBHEHUE €0 KOJICOaHUH.

5. Buapl BOiIH M 0COOEHHOCTH MX PAacCHpOCTPAaHEHUS B PA3JIMYHBIX Cpelax; IMONEpEeUYHbIe U
IIPOJIOJIbHBIE BOJIHBI.

6. BonHOBOE ypaBHEHHE U €T0 PElIeHHE B BUJIC YPAaBHEHUS BOJIHBI.

7. Kak ompezensercs CBeTOBas BOJHA C TOYKM 3PEHUS DIIEKTPOMATHUTHOW TEOpUHU
Makcgenna?

8. KakoB (pu3nueckuii cMBICI CBETOBOTO BEKTOpa?

9. JlaTh MOHATHE KOTEPEHTHOTO NCTOYHUKA CBETA.

10. Kak ompenensercss sBineHue uHTepdepeHnmu cera? llpuBectm mnpumep
UHTEPGEPEHINH IS IBYX KOT€PEHTHBIX HCTOYHHUKOB.

11. Onpenenuts ycIoBUsl MAKCUMyMa 1 MUHUMYMa UHTEp(epeHInn.

12. Kak omnpenensercs siBieHue TU(QPaKIUM CBETa M YEM OHO OTIMYACTCSA OT SBICHMS
uHTephepeHn?

13. Mpunmun [oiirerca-OpeHens u ero cogepikaHue.

14. 3oupl @peHens U UX NPUMEHEHHE JUIsI pacyeTa MWHTEHCHUBHOCTH CBETa B SIBICHUU
TG paKIIH.

15. JIudpaxuus cBeTa Ha OJHOM LIENH.

16. JIudpaxius cBeTa Ha CUCTEME MIeNel; TUPAKITMOHHAS PEIIEeTKA U €€ XapaKTePUCTUKH.

17. Kaxk onpenensiercs siBjieHHUE MOJIIPU3ALUU CBETA?

18. Yem oTiiM4aeTcsi €CTECTBEHHBIN CBET OT IJIOCKO MOJISIPU30BaHHOTO CBETA?

19. Cnoxenue  JAByX  IUIOCKO  TOJSPU30BAHHBIX  BOJH,  HMMEIOLIIMX  B3aUMHO
MIEPIEHIUKYIIIPHBIE IIOCKOCTH MOJSPU3ALIH.

20.  KpyroBas u 3IIUNTHYECKAS MOJISPU3ALINSL.

21.  Tlonspuzamus cBeTa MpH OTPaXECHUH U MPEIOMIIEHUH; 3aKOH bprocTepa.

22. Du3NUECKUil CMBICT CIIEKTPAJILHOTO pa3joxkeHus. Teopema Dypobe.

23.  TlpeacraBiieHue MOHOXPOMATHYECKHUX BOJH B KOMILJICKCHOW ILIOCKOCTH; (hopMyiia
Diinepa.

24.  Pap @ypwe u uaTerpan Oypee.
25.  Ilpumenenue pasnoxkeHus @Dypbe K HPOCTEUIIUM CBETOBBIM U DIEKTPHUECKUM



CHUIr'Haj1aM.

26.  OmnpezneneHue TEIUIOBOTO U3JIYYEHHUS U €r0 XapaKTEPUCTUKH.

27. UYro Takoe «uCITyCKaTelbHas CIIOCOOHOCTH» I; aOCOJIOTHO YEpHOro Tena?

28.  «OHepreTHueckas CBETHMOCTB» R , aOCOJIOTHO YEpHOro Tela H €€ CBS3b C
«UCIYCKATEIbHOW CIOCOOHOCTBIO» I .

29. Jlatp onpeneneHue aOCOMIOTHO YEPHOTO Tela C TOYKH 3pEHHS 3aKOoHa
Kupxroda.

30.  3akon Credana - bonpimana u3mydeHuUs: aOCOIIOTHO YEPHOTO TeJa.

31.  3akonbl BuHa umsmydeHus aOCOJIOTHO YEPHOrO Teja .

32. B wuem cyrp rumore3sl [lnaHka, BBEACHHOW WM TPH ONUCAHUH H3ITyYCHHS

a0COJIIOTHO YEpHOTo Teua?
33.  Tlocrynatet bopa B Momenu aTtoma BOJOPOAA.

34. ®opmyna banbmepa muisi cniekTpa HM3JIy4eHUsi aTOMa BOJOPOAA.

35.  KakoB cmbICH IenbIX yucen M, N B ¢popMmyne banbmepa ¢ TOUKU 3peHHs] TeOpHUU
bopa?

36.  OmnpenerneHne KOPITYCKYJISPHO - BOJTHOBOTO JyaJiM3Ma MAaTEpHH.

37. CootHomieHuss ne  bpoiins, cBs3bIBatOIIME KOPIYCKYJSIPHBIE U BOJHOBBIE
CBOMCTBAa MaTepUH, U UX COJEpKaHHE.

38. Jnvna BomHBI nie bpoins s 3JeKTpoHa.

39.  Hmeer im pusmueckuii cMmbich BoHOBas QyHkims W(X,y,z,t)?

40. CylecTByeT JM IMOHSATHE «KJIACCUYECKON TpaeKTOPUU» B KBAHTOBOW MeEXaHUKe?

41.  Kakue npeanosioxeHus Mo3BOIHIN «yrajaaThy BHbIN BUA ypaBHeHus Llpeaunrepa?

42.  Kakyio wuHGbOpMalMI0O O MHUKPOCKOMHYECKONH CHCTEME MOXHO IMOJYyYUTh U3
ypaBHeHusi llpeaunrepa?

43.  llonatue omepatopoB B KBAHTOBOM MEXaHUKE, UX IMPHUMEPHI.

44, I'ne wame Bcero HaxXOAMUTCS  AJEKTPOH, MOMEMIEHHBIA B  OJHOMEPHBIN

«MOTEHIMANIBHBIM SIIUK» IIUPUHOW ¢, €ClIi €ro COCTOSIHUE OIpPEAENseTcs] KBAaHTOBBIM YHCIIOM
n=2°?

45.  Kak omnpezensercs ypoBeHb SHEPTUU B KBAHTOBOM MeXaHUKe?

46. [Toyemy otmamaer HeoOXoauMMOCTh B TocTynaTax bopa B Teopum Illpenunrepa?
Atom Bogopona B teopuu lIpenunrepa.

47. B dyeM oTiaMuMe MPOXOXKJEHHUS 4YacTUIBl 4Yepe3 « MOTeHUHalbHbIM Oaphep» B
KJIACCUYECKOM MEXAaHUKE M B KBAaHTOBOM MeEXaHHUKe?

48. B uyeM cyTb «TyHHenbHOro 3¢¢eKxTay Mpu MPOXOKAECHUH YACTHLBI uepes3
MOTEHLIMAJIbHBIA Oaphep B KBAHTOBOW MeXaHUKe?

49.  KpanroBble umcia N,l,m;,Ms u UX poib TPU OINPEACICHUN COCTOSIHUS DIICKTPOHA.
[Ipunnun [Taymnn.

50. Tabmmma MenneneeBa u €€ OOBSCHEHHE C TOYKH 3PEHHS NPHHIMIIOB KBAaHTOBOM
MEXAHHKH.

51.  Jlate ompezeneHHE MOJEKYIbI.

52.  TI'paduuecku HU300pa3uTh MOTEHIIUATBHYIO KPUBYIO,  OIPEAEISIOUIYIO
B3alMOJICIICTBUE JBYXaTOMHON MOJIEKYJIBI.

53. Kak omnpenensercs monHslld TN cBs3u? IIpuBecTn mpumep.

54. Kak omnpenensiercs xoBaneHTHBIM Tun cBs3u? [IpuBectn mpumep.

55. OcHOBHbBIE BHJIbI MOJIEKYJISIPHBIX CHEKTPOB M HX rpaduueckoe H300pa’keHue.

56. OCHOBHBIE TOJIOKEHHSI 30HHOW TEOPHUH TBEPJOTO Tea.

57. Kak OIMPECACIIAOTCA MCTAJUIbI C TOUKU 3PCHUA 30HHOH TCOPI/II/I?



58.  Kak ompenenstorcst HOTYIPOBOJHUKH € TOYKH 3pEHHUsS 30HHOH Teopuu?

59.  Kak ompenenstorcst AUIEKTPUKH ¢ TOYKH 3pEHHUS 30HHOM Teopun?

60.  OmnpexneneHue ONTHYECKUX KBAHTOBBIX T'€HEPATOPOB ( Ja3epoB ).

61. Cxema ycTpoiicTBa pyOMHOBOTO ja3epa.

62.  IIpakThyeckoe NMpPUMEHEHHE J1a3epOB.

63.  Yacruma B chepruuecKd CHMMETPUIHOM TIOJIE.

64. BonopomomnonobHbie aToMbl. JHepreTudeckue ypoBHU. [loTeHnmansl Bo30yXIeHuUs
Y MOHU3AIIUH.

65. Cnektpsl BoxOpoAonogoOHbIX aTtoMoB. IIpocTpaHcTBeHHOE —pacmpeneseHue
IJIOTHOCTH BEPOATHOCTH JIJIA 3JIEKTPOHA B aTOMe BoJiopoaa. Me3oatomel. [lluprHa ypoBHEM.

66.  Crpykrypa IHEPTETUICCKHIX YpOBHEM B MHOTO03JIEKTPOHHBIX
aToMax. THIIbI CBSI3€ 3JIEKTPOHOB B aTOMAX.

67. Ctpoenue aToMHOTO siapa. Mojenu sipa.

68.  Snepubie peakiuu. PainoakTUBHBIE IPEBPALLCHUS SJIEP.

69.  Peaxnus sgepHoro nenenus. LlenHas peakuus qeseHus.

70.  Snepwusrii peaktop. Mnes 6punepuoro peakropa. [IpoGiemMa nCTOUHUKOB YHEPTHH.

71.  TepmosnepHblii CUHTE3. DHEprusi 3Be3A. YIPaBISIEMbIl TEPMOSACPHBIA CHHTE3.
Dddext Meccbayspa u ero mIpruMEHECHHE.

72. Hepapxust crpyktyp Marepuu. Yactunbl W aHTHYAcTULBL.  PU3HYECKUI
BakyyM. CTaHJapTHas MOJEIb 3JIEMEHTAPHbIX YaCTHULI.

73. KBapku, nentoHsl u KBaHTHl (QyHAaMEHTAIbHBIX TMoJNeH. DyHIaMeHTaIbHBIE
B3aMMO/ICIICTBUSI.

74.  Anponbl. fapa atomoB. AtTombl. Monekynbl. MakpOCKONHUYECKHE COCTOSHUS
BEIIECTBA: Ia3bl, JKUIAKOCTH, T1a3Ma, TBepAble Tena. [InaneTsl. 3Be3abl.

75.  BemecTtBo B 3IKCTpPEMAalbHBIX YCIOBHSIX: Oe€lible KapiuKh, HEHTPOHHBIC 3BE3bl,

YCPHBIC ABIPHI. FOpr‘laﬂ MOJCJIb U 5BOJIFOLIHA Bcenennoii.

OuenuBanmue CTYACHTA Ha 3auyere/IK3aMeHe 10 JUCHUILINHE «PU3HKa»:

Baunbl
(uroroBoit OcBoenue
N o . TpeboBaHusi K 3HAHUAM
PEUTHHTOBOM | KOMIETeHIUH
OLIEHKH)
100-85 [IponBunyThiii | OTBETHI Ha TMOCTaBJIEHHBIE BOMPOCHI TMOJHBIC, YETKHE U
YPOBEHb pa3BepHyTble. PemeHuss 3agad JIOTUYHBI, JOKa3aTeNbHBl U
JEMOHCTPUPYIOT aHAIUTUYECKHE W TBOPYECKHE CIOCOOHOCTH
CTY/ICHTA.
84-70 Cpennuii JlaroTcs MoJHBIE OTBETHI HAa MOCTABJICHHBIE BONPOCHI. 11okazano
YPOBEHb YMEHHUE BBLIENATh INPUYUHHO-CIIEACTBEHHbIE CBA3H. [lpu
pemieHnH  3a7ad  JONMYIIEHBl  HE3HAUWTENbHBIE  OIIMOKH,
UCTPABJICHHbIE C  TOMOLIbIO  «HABOJAAILIMX»  BOINPOCOB
MIpeTo1aBaTedsl.
69-60 bazoBsrit OTBeTbl Ha BOMPOCHI W PEUICHUS TIOCTABJICHHBIX 3a/ad
YPOBEHb HE/JOCTaTOYHO ToJHble. JlorMka W MOCHel10BaTeIbHOCTh B
pelieHNH 3a1ad UMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIBI.

CTYILCHT, HOJ'Iy‘-II/IBIJ_II/Iﬁ MeHee 60% OT MakCHMMAaJIbHOrO Oajia 3a pasacia AUCHUILIMHBI WA
MPOMCIKYTOUHYIO aTTCCTALIUI0, CUUTACTCA HCATTCCTOBAHHBIM I10 JaHHOHN JTUCUUILINHE.

YueOHO-MeTOAM4YeCKOe U MHPOPMALIMOHHOE o0ecriedyeHue y4eOHoM




10.

11.

12.

13.

14.

AUCIHHUIIJINHBI
OcHoBHas uTeparypa:

CasenpeB U.B. Kypc o6meit ¢usuku. B 3-x tr. T.1. Mexannka. MonekymnspHas (Qpusnka.
VYuebHnoe nocobue.-11-e uzn.M.:"Jlanp".-2019.-432c..

Pexxum moctyma: https://e.lanbook.com/reader/book/113944/#1

CagenseB U.B. Kypc o6mieii pusuku. B 3-x TT. T.2. DniekTpudecTBo U MarHeTusM. BOTHBL
Omnruka. YuyeOHoe nocooue.-11-e u3n. M.:"Jlaup".-2019.-496¢.

Pexxum nocryna: https://e.lanbook.com/reader/book/113945/#1

CagenbeB U.B. Kypc obmieit ¢puszuku. B 5-u 1. Tom 4. Bonubl. Ontrka. YueOHoe nmocodue.-
5-e m3x. .:"Jlanp".-2011.-256¢.

Pexxum goctyna: https://e.lanbook.com/reader/book/707/#1

CagenseB U.B. Kypc o6meii ¢usuku. B 3-x 1. T.3. KBanroBas ontuka. AtomMHasi (hu3HKa.
dusnka TBEpAOro Tena. YueoHnoe nocodue.-10-e u3a. M.:"Jlans".-2019.-496¢.

Pexxum nocryna: https://e.lanbook.com/reader/book/123463/#1

CagenbeB U.B. CoopHUK BOIPOCOB U 3aj1a4 1o obmieit ¢pusuke. 6-¢ u3a. crep.M.:"Jlanp".-
2019.-292c.

Pexxum nocryna: https://e.lanbook.com/reader/book/125441/#1

KysnenoB C.M. Kypc ¢usuku ¢ npumepamu pemienust 3anad. Yacte |. Mexanuka u
MoJeKyisipHas ¢pusuka. Tepmoannamuka: YyeOHnoe nocobue / mox pexn. B.B. Jlapuonosa.- 3-¢
n3a. epepad. u gor.- CII0.: U3narenscTBo «Jlanby, 2014.-464c.

Pexxum noctyna: https://e.lanbook.com/reader/book/42189/#2

Kyzuenos C.U. Kypc ¢usuku ¢ mpumepamu pemenus 3agad. Yacte |l. DnexkrpuyectBo u
Maraetu3M. Konebanus u BoaHBL: YueOHOe mocobue / mox pen. npod. B.B. Jlapuonona.- 4-¢
n3a. epepad. u gor.- CII0.: U3narensctBo «Jlanby, 2014.-416¢.

Pexxum noctyna: https://e.lanbook.com/reader/book/53682/#1

Kyzuenor C.U. Kypc ¢usuku ¢ nmpumepamu pemenus 3amaad. Yacte |ll. Onruka. OcHOBBI

aTOMHOU (DM3MKHU W KBAaHTOBOW MeXaHWKH. DU3MKA aTOMHOTO Spa U JIEMEHTAPHBIX YACTHII:
YyeOnoe mocodbue / mox pen. npod. B.B. Jlapuonosa.- 4-e uzn. nepepad. u mom.- CIIO.:
UznarensctBo «Jlaub», 2015.-336¢.

Pexxum noctyna: https://e.lanbook.com/reader/book/53685/#1

JlonmonHuTenpHas TuTEpaTypa:

Wponos U.E. 3agauu no obmieit ¢pusnke: yaebnoe mocodue ais By3os/ E.M.Uponos.-9-e uz.-
Mocksa: bunom. Jlaboparopust 3Hanwmii, 2014.-432c.

Pexxum noctyna: https://e.lanbook.com/reader/book/94101/#1

AxcenoBa E.H. OOmas ¢usuka. Mexanuka (riaBel Kypca): ydeObHoe mocobue / E.H.
AxceHoBa. — 2-e u3J., ucnp. — Cankr- [lerepOypr: Jlans, 2018. — 128 c.

Pexxum noctyna: https://e.lanbook.com/reader/book/103056/#1

AxcenoBa E.H. Obmas ¢usuka.TepmonnHamuka 1 MoJieKyJsipHas ¢u3uka (TJ1aBbl Kypca):
yuebHoe nocobue / E.H. Axcenosa. — 2-e uzn., ucnp. — Cankr- [lerepOypr: Jlans, 2018. — 72
c. Pexxum nocrymna: https://e.lanbook.com/reader/book/103058/#1

AxcenoBa E.H. OOmas ¢usuka. DJIEKTPUYECTBO U MarHeTu3M (IJIaBbl Kypca): ydeOHoe
nocodue / E.H. AkcenoBa. — 2-e u3n., ucnp. — Cankr-IlerepOypr: Jlans, 2018. — 112 c.
Pexxum noctyna: https://e.lanbook.com/reader/book/103059/#1.

AxcenoBa E.H. O6mas ¢usuka. KoneGanus u BomHbI (TTIaBbI Kypca): yaeOHoe nocodue / E.H.
AxceHoBa. — 2-¢ u3., ucnp. — Cankr- [lerepOypr: Jlanp, 2018. — 72 c.

Pexxum noctyna: https://e.lanbook.com/reader/book/103055/#1

AxcenoBa E.H. O6mas ¢usuka. Ontuka (rnaBsl Kypca): yueOnoe nmocooue / E.H. Axcenona.
— 2-e u3f., ucnp. — Cankr- [lerepOypr: Jlans, 2018. — 76 c.

Pexxum moctyna: https://e.lanbook.com/reader/book/103057/#1

CuByxuH, /1. B. O6muii kypc ¢pusuku: Yuel. mocobue: Ui cTy. PU3NIECKUX CIIEI.BY30B. B
5 -tu T. T.1. Mexanuka / JI. B. CuByxuH. - 6 e uza., crepeor. - M. : ®usmariut, 2017. -
560c. Pexxum noctyna: https://e.lanbook.com/reader/book/2313/#1
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15.

16.

17.

CuyxwuH, J[. B. O6mwmit kypc pusuku: Yuebd. mocodue mjs ctyd. GU3nIecKux CIei.By30B. B
5 -tu T. T.2. Tepmonunamuka u MojekyispHas ¢usuka / JI. B. CuByxun. - 6 e usn.,
CTEPEOTHIL. - M.: DuU3MaTIuT, 2014. -544 c. Pexum  pocryna:
https://e.lanbook.com/reader/book/2316/#1

CuByxuH, J[. B. O6mwuit kypc pusuku: Yuebd. mocodue mis ctyd. GU3UIecKux CIei.By30B. B
5 -tu T. T.3. Dnexrpuuecto/ [I. B. CuByxuH. - 6 € u3a., crepeotun. - M.: @uszmariur, 2015.
- 656¢. Pexxum mocryma: https://e.lanbook.com/reader/book/72015/#1

Cusyxus, J[. B. O6muit kypc ¢pusuku: Yued. mocodue ais cTya. PU3NIecKux Crei.By30B. B
5-tu T. T.4. Ontuka / JI. B. CuByxuHn. - 63¢ u3z., crepeotun. - M. : ®uzmatiur, 2013. -792
c. Pexxum nocryna: https://e.lanbook.com/reader/book/2314/#1

MeToanuyeckKue yKazaHus hidy £ o0y4yaromuxcsi 1o OCBOECHHUIO

AMCHHUIUIAHBI (MOIYJIs1)
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23.

24,

25.

26.

27,

28.

PrpkakoBa O.I1. Onpenenenue CKOPOCTH MyJAd MPHU MOMOIIM OAJTTUCTUYECKOTO MAasTHHKA.
Metoanyeckre yKa3zaHHs K BBIIOJIHEHHUIO JIAOOPaTOPHON paboThl MO (U3UKE TSl CTYICHTOB
Bcex crienuanbHocTelt u popm o0ydenus.- MUDOU: Komunpuntep BUTH, 2015.-16¢.
[TonropnoB A.A. V3yueHue OCHOBHOI'O 3aKOHA BpAlllaTEJILHOTO JBM)KEHUS. Meroauueckue
yKa3aHUs K BBIMOJIHEHHUIO Ja00paTopHOi paboThl O (hU3HUKE M1 CTYICHTOB CIENHUaIbHOCTU
190109, Texanuecknx HampasieHuil Bcex (opm oOyuenus.- MUDU: Konunpunrep BUTU,
2016.-24c.

bynaBuna E.JI. ®usnyecknii MasTHHK. MeTOOuYeCKHE YKa3aHHs K  BBIIOJHEHHIO
nabopatopHoit paboThl MO PU3UKe IS CTYJEHTOB BCEX CcenuanbHOoCcTed U GopM 00ydeHHUs. -
MUOU: Konunpuntep BUTH, 2015.-16¢.

bymynkun H.M., Hukudopo B.B. U3ydyenne tepmMoamHamMHuecKuX CBOMCTB BO3JyXa Ha
ocHoBe ompenaenenuss Cp/Cy . MeTtoauueckue yka3zaHHs K BBIIOJHEHHIO J1a00paTOpHON
paboTel o (u3HKe IS CTYACHTOB BCEX crenuanbHocTed Bcex (opm oOyueHus.- MUDU:
Konunpunrep BUTU, 2015.-16¢.

Jleonos I1.B., Hukudopos B.B. Onpenenenne EMKOCTH KOHASHCATOPOB MPHU MOMOIIK MOCTA
Cortu. Metoauueckue yka3aHHs K BBIIOJHEHHIO JIAOOPAaTOpHOW paboThl 1Mo (usmke s
CTYJCHTOB TEXHUYECKUX CIEIHAIbHOCTEeH M HampaBiieHud Bcex ¢opM oOyueHus.- MUOU:
Konunpunrep BUTU, 2013.-18c.

CamconoB A.B. Onpenenenue ropu30HTaIbHON COCTABIAIONIEH HANPSKEHHOCTH MarHUTHOTO
noJig 3emiin. MeTtoanueckre yka3aHus K BBIIIOJHEHHIO JIa0opaTOpHOU paboThI O (U3HKE TS
CTY/ICHTOB TE€XHUYECKUX CIELUAIbHOCTEH W HaImpaBleHUH Bcex (Gopm oOydenus.- MUDU:
Konunpunrep BUTU, 2013.- 20c.

MumenkoBa T.H. MHAykTHBHOCTE KaTymiku. MeToanWuYecKue YKa3aHUs K BBIITOJIHEHUIO
nabopaTopHoi paboOThl TO (QU3MKE IS CTYIACHTOB TEXHMUYECKHX CIECIHATbHOCTEH U
HanpasieHui Bcex popm oOyuenus.- MUDU: Konunpuntep BUTU, 2015.-20c.

Huxudopos B.B., TloaropuoB A.A. MHccienoBanue 3aryxaromux KoieOaHuii B
KosnebaTenbHOM KOHType TMpH MomouM ocuuwiorpada. Meronudyeckue yka3aHHMs K
BBIIIOJTHEHUIO ~ J1a0opaTOpHOM  paboThl MO  ¢QU3MKE [ CTYAEHTOB  TEXHMUYECKUX
crienuanbHOCTe M HampaBieHud Bcex (opMm oOydenus.- MUOU: Komunpuntep BUTU,
2015.- 24c.

Jleonos I1.B., Hukugopos B.B. Beruncnenue cpeaneid el cBOOOAHOTO Mpolera MoJyieKy
raza mo BeJWYMHE KOOPPUIMEHTa IUHAMUYECKOW BSI3KOCTH. MeToauyeckue yKa3zaHus K
BBIMOJIHEHUIO  JTaOOpaTOpHOH  paboThl MO  (QHU3UKE [ CTYJCHTOB  TEXHMYECKHX
crelaJbHOCTeW M HampaBiieHud Bcex @opm oOyuenus.- MUDU: Konunpunrep BUTU,
2014.-20c.

bynasuna E.JI. Yckopenue cBoOoHOTO MajieHus. MeToau4ecKkne yKa3aHusl K BBITTOJIHCHUIO
nabopaTopHoil pa®oThl MO (u3MKe I CTYAEHTOB TEXHUYECKUX CHEUUATbHOCTEH H
HanpasyieHu# Bcex popm ooyuenus.- MUOU: Konunpuntep BUTH, 2013.- 16c.

bynmaBuna E.JI. Maremarnyeckuii MasTHUK. METOIMYECKHE YKa3aHUs K BBINOJHEHUIO
nabopaTopHOU paboThI MO (U3HKE IJIs CTYIASCHTOB BCEX CHEIUAIbHOCTEH U (popM 00yUueHus. -
MUOU: Konunpuntep BUTH, 2015.-16¢.


https://e.lanbook.com/reader/book/2316/#1
https://e.lanbook.com/reader/book/72015/#1
https://e.lanbook.com/reader/book/2314/#1

29. KyuepoBa B.B. HccrnemoBanue CHEKTpalbHBIX XapaKTEPUCTHUK ONTUYECKOTO H3ITyUCHUS.
Metoanyeckre yka3aHHs K BBIIOJIHEHHUIO JIAOOPaTOPHON paboThl Mo (hU3MKE AJIS CTYIEHTOB
TEXHUYECKUX CICIHUAILHOCTEH W HampaBleHWd Bcex ¢opMm oOyuenus.- MUOU:
Konunpunrep BUTU, 2015.-20c.

30. Kuckuna O.I1., Hukudopor B.B. [lonyuenue nomsipu3oBanHoro cBera. IIpoBepka 3akoHa
Maimoca. Metoanyeckne yka3aHusi K BBIOJIHEHUIO JabopaTOpHOW paboThl 1o (U3MKe LIS
CTYJICHTOB TEXHHYECKUX CIICIIMAIILHOCTEH W HampaBiieHud Bcex ¢GopM oOydeHus.- MUDU:
Konunpunrep BUTU, 2014.-20c.

31. Jleonos I1.B., Hukudopos B.B. Konba Hetorona. MeToanueckue ykazaHus K BBIITOJTHEHHIO
nabopatopHoit paboTbl 1O GuU3MKE IS CTYACHTOB TEXHUYECKUX CIEHUANIbHOCTEH W
HanpasieHuit Bcex (opm obyuenus.- MUOU: Konunpunrep BUTHU, 2015.- 16c.

32. MumenkoBa T.H. Omnpenenenue XapakTepUCTHK CBETOBOW BOJHBI C  TIOMOIIBIO
T(QPaKIUOHHONW peméTki. MeToaruuecKue yKa3aHus K BBIITOJHEHHIO J1a00paTOpHON paboThI
no ¢u3uKe ISl CTYACHTOB TEXHMUYECKHUX CIElHMaTbHOCTeH W HampaBlieHUl Bcex (opm
obyuenus.- MUOU: Konunpunrep BUTHU, 2015.- 20c.

33. bynasuna E.JI. M3mepeHue Temmeparypbl pacKajJ€HHBIX TeJI C IMOMOUIbIO ONTHYECKOTO
nupomerpa. MeTonndyeckue yKa3aHus K BBITOJIHEHHUIO JIAOOPaTOPHOU pabOThI 1O (PHU3HUKE IS
CTYJCHTOB TEXHUYECKUX CIEIMAIbHOCTEH M HampaBieHud Bcex ¢opM oOyueHus.- MUOU:
Konunpunrep BUTU, 2015.- 20c.

34. Hukudopos B.B. Buyrpennuii dorosdpdexr. Meroanueckue ykazaHUs K BBIIOTHEHHIO
nabopaTopHOi paboThI 10 (hH3HKe IS CTyAeHTOB criernanbHOCcTH 220400.62 09HON (HOpPMBI
oOyuenus.- MUDOU: Konunpunrep BUTU, 2015.- 16¢.

35. PsokakoBa O.I1. Buemnumit dotorddexr. Meroandyeckne yka3aHHS K BbIOJIHESHHIO
nabopatopHoit paboThl MO PU3MKE AT CTYIEHTOB TEXHUUYECKUX CIEIHAIBHOCTEH BceX GhopMm
obyuyenns.- MUOU: Konunpunrep BUTHU, 2015.- 20c.

HNHuTepHeT-pecypcsl
36. Teoperuueckas u MaTeMaThiecKas buzuka
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus
37. Kypnan Texuuueckoit @usuku http://journals.ioffe.ru/jtf/
38. dwusmKa dIEMEHTAPHBIX YaCTHUI] U aTOMHOTO siipa http://wwwl.jinr.ru/Pepan/Pepan_rus.html
39. Owusuka u Texnuka [ToaynpoBoxnukos http://journals.ioffe.ru/ftp/

MarepuajibHO-TEXHH4YECKOe o0ecredyeHrue Y4eOHOH TUCHMILTHHBI

B npouiecce ocBoeHust 0CHOBHOM 00pa3oBaTeNbHOM MpOorpaMmbl 1o JuciuIuinHe «dusukay
HarpaBiieHus MoAroToBKU «13.03.02 DyekTposHEepreTUKa U MIEKTPOTEXHUKA

HCIOJIb3YIOTCS HarJIsAHbIE TOCOOMSI, BHIYUCIUTENIbHAS TEXHUKA (B TOM YHUCIIE IPOrPaMMHOE
obecrieyeHure) Ui Nokasa rpe3eHTaluil, 1adoparopaoe 000py10BaHuUE.

VYuebnas aynutopus (ayn.527).

O6opynoBaHue:

KommuiexT me0enu [1st mpenoiaBaTens

YcTaHoBKa /17151 ONpeIeTICHUS] OTHOILIEHUS TETNIOEMKOCTEN BO3AyXa MPU MOCTOSIHHOM
naBieHur U noctosHHoM oobeme DIIT 1-6H

YcTaHOBKa JIJIs OTIPEJIeTICHUS] YHUBEPCAITLHOM ra3oBoi moctossaaoi OIIT1 -12

YcranoBka a1 onpeaeneHus namepenus surponuu OIIT 1 -11

JlaGopatopHas yctaHOBKa «/3ydueHne TepMOIMHAMUYECKUX CBOMCTB BO3/yXa HAa OCHOBE
Cp/Cv»

JlaGopatopHasi ycTaHOBKa «BbluncieHne cpeiHeit IIIMHBI CBOOOIHOTO Mpobera MOJIeKyI
rasza 1o BeJIndrnHe KodpuueHTa TMHaAMIYECKON BA3KOCTH»

JlabopaTtopnast yctanoBka «Komnbsiia HeroToHay

JlaboparopHas yctaHoBka «OmnpesiesieHne CKOPOCTH ITYJIH MPHU MOMOIIY OaJUTUCTUYECKOTO
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MasiTHHUKa.

YuyeOHO-MeToAN4YeCKHe PEKOMEHIAIMHU ISl CTY/IeHTOB

1. Yka3anus 175 NpociaylinBaHus JEKIUN

[lepen HauanoM 3aHATUN BHUMATEIBHO O3HAKOMHUTHCS C YYEOHBIM IIJIAHOM IPOBEICHUS
JIEKIUI U CIIMCKOM PEKOMEHAOBAHHOM JINTEPATYpHI.

[lepen mnocemeHueM O4YEepEeIHON JIEKIIMM OCBEXKHUTh B MaMSATH OCHOBHbIE KOHLEIMLIHUU
MPONJEHHOTO paHee Marepuaia. [1oAroToBUTH nMpu HEOOXOAUMOCTH BOMPOCH MpenogaBatento. He
HAJI0 OI1acaThCsl, YTO BOIIPOCHI MOT'YT OBITh MPOCTHIMHU.

Ha nexnum OCHOBHOE BHHMMAaHHE CIEAYET YyIeisITh He (opMyiaaM M MaTeMaTUYeCKUM
BBIKJIAJIKaM, a COJICPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEICICHUSIM U TOCTAHOBKAM 3a]1ay.

B mnpomecce u3yueHus JEKIMOHHOTO Kypca HEOOXOAMMO II0 BO3MOYKHOCTH 4acTo
BO3BpAIIaThCs K OCHOBHBIM MOHATHSAM U METOJaM pellieHus 3a7a4 (37ecb BO3MOKEH BHIOOPOUHBII
KOHTPOJIb 3HAHUH CTYJIEHTOB).

KenaTenbHO HCMOIB30BATH KOHCHEKTHI JIEKIUH, B KOTOPBIX HCIOJIB3YETCS IPUHATAA
npernojaBaTeneM cucreMa 0003HaYeHHI.

Jnst Gonee moApOOHOTO H3YYEHHUS Kypca CieayeT padoTaTh C pPEKOMEHIIOBAHHBIMU
JIUTCPATYPHBIMHU UCTOYHUKAMU U BHOBB IMOSABJIAIOIIMMUCA HCTOUYHHUKAMMU.

2. Ykazauus AJId y4acCTUs Ha MPAKTUYCCKHUX 3aHATUAX

Vkazanus AJId y4acCTus B IIPAKTUYCCKUX 3aHATUAX

Hepe)l IMOCCHICHUCM YSACHHUTL TEMY IPAKTHYCCKOI'0 3aHATHA W CaMOCTOATCIBHO HU3Y4YHUTb
TEOPETUYECKUE BOIIPOCHI.

[TonyuuTs y npenogaBatens 3aJaHUE HAa BBINOJIHEHUE NMPAKTUUECKOTO 3a/IaHMsl, KaK MPaBUIIO
3TO pelIeHHe 3aJadyd MO MPOIIEHHOMY JEKIMOHHOMY MaTepuany. Pemienue 3amaun opopMuTh
MUCBMEHHO WJIHM BBITIOJHUTH C UCIOJIB30BaHUEM KOMIIbIOTEpA M MPU HEOOXOAMMOCTH pacrieyaTaTh
U C/1aTh MIPENOoaBaTelt0 Ha IPOBEPKY.

Hepe,u MOCCHICHUEM YACHUTHL TEMY IPAKTUYCCKOI'O 3aHATHA W CaAMOCTOATCIBHO HU3YYHTH
TEOPETHYECKUE BOTIPOCHI.

B KOHIIC 3aHATUSA IIPU H€O6XO)II/IMOCTI/I BBIAICHUTD y IpETIoAaBaTeId HCACHBIC BOIIPOCHI.

OcHOBHBIE pe3ybTaThl BHITOJIHEHUS PaOOTHl HEOOXOAMMO pacrevyarars.

3. Yka3zanus 1S BBIIIOJIHEHUS Ta0OpaTOPHBIX padoT

Cobmoate TpeOOBaHUS TEXHUKH O€30MAaCHOCTH, ISl Yero MPOCIyIIaTh HEOOXOIUMBbIe
pa3bsACHEHUS O MPABIJILHOCTH MOBEACHUS B Ta00OpaTOpuUu.

[Tepen BbIMoONHEHHEM JTA0OPATOPHOM PAOOTHI MPOBECTU CAMOCTOSATEIHLHO MOATOTOBKY K
paboTe W3YyYMB OCHOBHBIC TEOPETUUYECKUE TIOJOKEHHUS, 3HAHHE KOTOPBIX HEOOXOIUMO st
OCMBICJICHHOI'O BBIIIOJTHEHU A pa60TI>I.

B nporecce BblnosnHEeHUsT pabOThl CleNyeT MOCTOSIHHO OOIIAThCS € IpernojaBaTesieM, He
JIOMyCKasi IO BO3MOKHOCTH HEMPABUIIbHBIX JI€HCTBUM.

OcHOBHBIE pe3yIbTaThl SKCIIEPUMEHTOB HE0OX0IMMO 3aUKCUPOBATH B MHUCEMEHHOM BH/IE.

[Ipu cmaye 3adera mo paboTe MOATOTOBHTH OTYET O MPOACIAHHOW paboTe, TAe JOKHBI
OBITh OTPa’KEHBI OCHOBHBIE PE3YNIbTATHI U BHIBOJIBI.

4.Yka3aHus JJis BBIMOJTHEHUS CAMOCTOSTEILHON paOOThI

[TonyunTts y npenojaBaTens 3alaHUE U CIIUCOK PEKOMEHIOBAHHOM JIUTEpaTyphl. M3yuenue
TEOPETHYECKUX BOIPOCOB CJEAYET TMPOBOIUTH IO BO3MOXXHOCTH CaMOCTOSITEIIBHO, HO TIpH
3aTpyJHEHUSIX 00paIiaTbes K MPernojaBaTelo.

[ToAroToBUTH MMCEMEHHBIN OTYET O MPOICITAHHON padoTe.

[Ipu BeIMONHEHUN (PPOHTATBHBIX 33JaHUI MO YCMOTPEHHIO MpernoaaBarens padboTa MOKET



ObITH OIleHEeHa 0e3 MUCHbMEHHOIO0 OTYeTa HAa OCHOBE OTBETOB HAa KOHTPOJBHBIE BOIPOCHI, MPH
YCIIOBHM aKTUBHOW CAMOCTOSITENIEHON PaOOTHI.
IToAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOIIPOCHL.

MeTtoan4yeckue peKOMEHAAUM IJIsl IpenoaaBaTeaen

1. Ykazanus aJisi npoBeACHUS JICKIUNA

Ha nepBoii BBOAHOM JieKIIMH c/iesaTh oOUHil 0630p coaepKaHus Kypca U OTMETUTh HOBbIE
METO/BbI U OAXOABbI K PELICHUIO 3a/1a4, PACCMATPUBAEMBIX B KypCe, JOBECTH JI0 CTYJEHTOB
TpeboBaHus Kadeapbl, OTBETUTH Ha BOIPOCHL.

[Ipu moAroTOBKE K JIEKIIMOHHBIM 3aHATUSM HEOOXOAUMO MPOAYMaTh IJIAH €ro MPOBEACHMUS,
COJIEp’KAHUE BCTYIUTEIBHON, OCHOBHOM U 3aKIIFOUUTEIBHON YaCTH JEKIMU, O3HAKOMUTHCS C
HOBUHKaMH y4eOHOU M METOJMUYECKOM TUTEPATYPHI, MyOTUKAIIUIMU IEPUOTUYECKON ITeYaTH 110
TEeM€ JIEKIIMOHHOTO 3aHSATUS. Y TOUHUTD ILJIaH MTPOBEICHUS TPAKTUYECKOTO 3aHATHUS 110 TEME
nexuuu. [lepen u3noxeHneM TEKyIIEro JEKIMOHHOTO MaTepuaia HaOMHUTh 00 OCHOBHBIX UTOTax,
JOCTUTHYTBIX Ha IPeabLAyIuX JIeKIusax. C 3TON LEJbI0 33a4aTh HECKOJIBKO BOIIPOCOB ayIUTOPHU U
OCYILIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJICHTOB.

B xo/1e 1eKIIMOHHOTr0 3aHATHS MpernoiaBaTeib I0JDKEH Ha3BaTh TEMY, Y4eOHbIE BOIIPOCHI,
03HAKOMUTb CTYACHTOB C IEPEYHEM OCHOBHOM U JOMOJHUTEIBHOM JIUTEPATYPHI 110 TEME 3aAHSITHS.
PackpsiBast conepkanue y4eOHBIX BOIIPOCOB, aKIIECHTUPOBATh BHUMAHUE CTYIEHTOB Ha OCHOBHBIX
KaTeropusixX, SBJICHUIX U Mpoleccax, 0OCOOCHHOCTSX MX MPOTeKaHus. PackpbiBaTh CYIIHOCTD U
coJiepKaHue PA3TMYHBIX TOYEK 3PEHUSI U HAYYHBIX TIOJIXO0/I0B K OOBSICHEHUIO T€X UM UHBIX
SIBJIEHUW W MPOLIECCOB.

CrnenyeT apryMeHTUPOBAHO 0OOCHOBATh COOCTBEHHYIO MO3UIIUIO IO CIIOPHBIM
TeopeTnueckuM Bonpocam. [IpuBoauTe npumepsl. 3a1aBaTh N0 X0y U3JI0KEHUS JIEKHUOHHOTO
MaTepuasa pUTOPUIECKHE BOIIPOCHI U CAMOMY J1aBaTh Ha HUX OTBET. DTO CIOCOOCTBYET
AKTUBU3ALIMU MBICIUTEIBHON JEATEIbHOCTH CTYAEHTOB, OBBILIEHUIO UX BHUMAHMS U HHTEpEca K
MaTepHaly JEKIHH, ee cojaepxannto. [IpenogaBarens T0MKEH PYKOBOIUTH PaOOTOM CTYACHTOB I10
KOHCTIEKTUPOBAHUIO JICKIIMOHHOTO MaTepHalia, moA4epKuBaTh HEOOXOAUMOCTh OTPAKEHUSI B
KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN N3y4aeMOU TeMbI, 0CO00 BBIJIETISISA, KATETOPHAIIbHBIN armapar.
B 3axnrounTtenbHON 4acTH JIEKIMH HEOOX0AUMO CPOPMYIHUPOBATH OOIIME BHIBOBI IO TEME,
pacKpbIBaIOIIUE COJEPIKAHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JIEKIHH. OObSIBUTH IJIaH
OUYEpPEAHOT0 MPAKTUYECKOTO 3aHITHS, 1aTh KPATKUE PEKOMEHAAIINH MO MOATOTOBKE CTYAEHTOB K
npaktuke. OnpeneauTh MECTO U BpeMsI KOHCYJIbTALIMK CTYACHTaM, MOYKEIaBIIUM BBICTYIIUTh Ha
MPaKTHKE.

Ha nmocnenneii nekuuu yaenuTs Bpemst 1 0030pa Hanboiee BaXKHBIX TTOJIOKCHHH,
PaccMOTPEHHBIX B Kypce.

2. TloAroTOBUTH TEOPETUYECKUE BOMPOCH WM 3aJa4d, KOTOPHIC JIOJDKHBI BBITIOJHUTH
CTYJIEHTBI BOBpEMsI TMPaKTUUeCKOro 3aHsATHs. [IoArOTOBUTH CHHCOK JTUTEPATYPHBIX HMCTOYHHUKOB,
HEOOXOJUMBIX [IJISl BBITIOJIHEHMS 33JJaHUS U KOTOPBIE CTYIAEHTHI MOTYT TOJY4YUTh B OMOIMOTEKE
uHCcTUTYTa. [lOATOTOBUTH mNeEpeUeHb HHTEPHET-PECYPCOB, KOTOPHIE IOMOTYT B BBIITOJIHEHUH
npakTuueckoro 3ananus. llocime monydeHus OTUeT BBINOJHUTH MPOBEPKY W Ha CIEAYIOLIEM
MPAKTUYECKOM 3aHSITUU pa3o0paTh JOMYIIEHHBbIE OMMUOKA U TOJCKa3aTh, KaK HUX HEOOXOIMMO
YCTPaHUTb.

YeTko 0003HaYUTH TEMY 3aHATHSI.

OOCyIUTh OCHOBHBIC TIOHATHSI, CBSI3aHHBIE C TEMO.

B nponecce pemienust 3a1a4 BECTH AUCKYCCHIO CO CTYJI€HTaMH O MPaBUILHOCTH MPUMEHEHUS
TEOPETUYECKUX 3HAHUM.



OTMeyathb CTYACHTOB, HaOOJIee AKTUBHO YYaCTBYIOLIUX B PEIICHUH 3a/1a4 U IUCKYCCHUSX.

3. YkazaHus Ui IpoBeieHUs T1a00paTOPHBIX 3aHATHI.

Cobmronate TpeboBaHU TEXHUKU 0€30IaCHOCTU M IMTPOBOANUTH HEOOXOMMBbIE Pa3bsICHEHUS
0 TIPaBUIILHOCTH MOBEJCHHS B Ta0OpaTOPHH.

Ilepen BbIMONHEHNEM Ja0OPAaTOPHOM paObOTH! IPOBEPUTH CTENEHb TOTOBHOCTH CTYICHTOB,
HaIllOMHUTb U OOCY/AUTh OCHOBHBIE TEOPETUYECKHUE NIOJIOKEHUS, 3HAHUE KOTOPhIX HEOOXOIUMO IS
OCMBICJIEHHOT'O BBIIIOJIHEHUS padoT.

B nporecce BbinosHEHUs pabOTHI ClleyeT MOCTOSTHHO OOIIAThCs CO CTYyCHTaMu, He
JIOITyCKasl IO BO3MOYKHOCTH UX HENPAaBUJIbHBIX AEHCTBHM.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3YJIbTATHI IKCIIEPUMEHTOB OBUTH 3a(hUKCUPOBAHBI
CTY/ICHTaMH B TUCBMEHHOM BUJIE.

ITpu npueme 3auera 1o pabore TpeOOBATh OTUET O NPOAEIAHHON padoTe, I/ie JOKHBI OBITH
OTPa)KCHBI OCHOBHBIE PE3YJIbTATHI M BHIBOIBI.

4.Yka3aHus 0 KOHTPOJIO CAMOCTOATEIBHOM paboThI CTYyICHTOB

ITo yemoTpenuto npenoaaBatelis 3ajaHie Ha CaMOCTOATENNbHYIO paboTy MOXKET ObITh
WHUBUAYAIBHBIM WK (PPOHTATBHBIM.

IIpu ucnonb30BaHUM UHAMBUYaTbHbBIX 3aJJaHUN TPEOOBATh OT CTYJCHTA MMCbMEHHBIN
OTYET O MPOAETIaHHON paldoTe.

ITpu npuMeHeHnn GPOHTAIBHBIX 3aJJaHUI BECTU KOJUIEKTUBHBIE 00CYXIEHUS CO
CTYJEHTAMU OCHOBHBIX TEOPETUUYECKUX IOJIOKEHUH.

C 1enpio0 KOHTPOJISI KauecTBA BIIOJIHEHHS CAMOCTOSTENbHOM paboThl TpeOoBaTh
MHJUBUAYAJIbHbBIE OTYETHI (JOIMYCTUMO BMECTO MHUCbMEHHOTO OTYETA IPUMEHSATh UHAUBHU1yaJIbHbIE
KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma coctaBneHa B cooTBeTcTBUM ¢ TpeboBanusmMu OC HUAY MUDU u yueOHBIM
IJJAHOM OCHOBHOH 00pa30BaTeIbHON MpOrpaMMbl IO HaIpaBlIeHUIO MOAroToBKH «13.03.02
DIEKTPOIHEPreTUKa U AJIEKTPOTEXHUKAY.

Pabouyro nporpammy coctaBui: aoteHT [logropaos A.A.

Penenzent: npodeccop Yepnora H.M.

[Iporpamma omobpena ©Ha 3aceganun  YMKH  13.03.02 DnextposHepretnka U
ANEKTPOTEXHUKA.

[Tpencenarens yuebHo-meToanueckoi komuccuu ['ybarenko M.C.



