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

@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa « ®uznka 1 ecTeCTBEHHOHAYUHbIE TUCIUIUIUHBI)

PABOYAS ITPOI'PAMMA
1o aucuuruimae «Prusukay

HanpasJ/ieHus1 NoAroTOBKH/CENHATbHOCTD
«09.03.02. UudopmaiimoHHbIE CUCTEMBI U TEXHOJIOTH

OcHoBHad npogeccHoHaIbHAA 00pa3oBaTe/lbHAasd NPOrpaMmMa
«MH(pOopMaMOHHBIE CUCTEMBI U TEXHOJIOTUN»

Kpasmmduxkanus BbIyCKHUKA
bakamasp

®opma 00ydeHust
3ao4Has

bamakoBo



Lesab ocBOCHUS AMCUUINIMHBI:

- (hopMupoBaHNE HABHIKOB U MPUEMOB HAYYHOT'O METO/Ia TIO3HAHUS;

- of0ecneyeHne HEOOXOIMMOTO YypPOBHS 3HAHMWA N1 YCBOGHHUSA  CMEXKHBIX
OOIIETEOPETUYECKUX U CIICIIUATBHBIX KYPCOB;

- BbIpa0OTKa TBOPYECKOTO IMOAXOAA K PEIICHUIO HAyYHO-TEXHMUYECKHX 3a7ad H
npo0seM, ¢ KOTOPbIMU OyAyIIeMy CIIEIHAIMCTY MPUJIETCS CTOJIKHYTHCSI Ha MPOU3BO/ICTBE.

3agauu U3y4eHUs JUCLUIUINHBI:

- CO3J]aHUE y CTYJECHTOB OCHOB JIOCTATOYHO HIMPOKOW TEOPETUUYECKOW IMOATOTOBKU B
obOnactu (PU3MKHK, TO3BOJSAIONICH OPUEHTHPOBATHCS B TIOTOKE HAYYHOM, TEXHUYECKOM
uHbOpMaIlMu U 00ECIeYUBAIONIEH UM BO3MOXHOCTH HCIIOJIB30BAHUS HOBBIX (DU3UYECKUX
INPUHIIUIIOB B TEX 00JIACTAX TEXHUKHU, B KOTOPBIX OHU CHEUATU3UPYIOTCS;

- (GOpMHUpPOBAHHUE Y CTYACHTOB HAYyYHOI'O MBIIUICHHS, B YAaCTHOCTH, MPAaBHIbHOCTU
MOHUMAaHUSI TPAHUI] TPUMEHUMOCTH PA3JIMYHBIX (PU3MUYECKHUX MOHATUN, 3aKOHOB, TEOPUN U
YMEHHUM OLICHUBATh  CTENEHU JOCTOBEPHOCTH PE3YJbTATOB, IIOJYYEHHBIX C IOMOILIBIO
DKCIIEPUMEHTAIIBHBIX WJIM MaTEMAaTUYECKUX METOJ0B UCCIICIOBAHUSI;

- YCBOGHHME OCHOBHBIX (PU3MYECKUX 3aKOHOB U SIBJICHUI KIACCUUYECKOU U COBPEMEHHOM
(bU3UKH, METOI0B (PU3UUECKOTO UCCIICIOBAHMUS;

- BBIpa0OTKa y CTYJIEHTOB MPUEMOB U HABBIKOB PEIICHUS] KOHKPETHBIX 3a/1a4 U3 pPa3HbIX
obnacTet (U3HKU, TOMOTAIOIIMX B TAJIbHEUIIEM CTYJIEHTaM PEIIaTh MPAKTUYECKUE 3aJaUH.

- 03HAKOMJICHHE CTYJCHTOB C COBPEMEHHOMW aIaparypou, BBIYUCIUTEIBHON TEXHUKOU
U BbIpaOOTKa HaYaJIbHBIX HABBIKOB MTPOBEICHUSI HAYYHBIX UCCIICTIOBAHUM.

Mecrto aucuuninnbl B ctpykrype OOII BO

HuctuminHa «Pu3nKa) U3ydaercsl CTyIeHTaMH Ha MEPBOM oAy OOy4eHHs B IEPBOM
¥ BTOPOM CeMecTpax.

[lepeueHb NUCHUIUIMH, YCBOEHHE KOTOPBIX HEOOXOAMMO CTyIEHTaM JUIsl HU3YUEeHHs
Kypca «®u3MKa» COCTABISIIOT JUCHUIUIMHBL, H3ydaemble B MOY COIl: «®uszuxay,
«Anrebpay, «I'eomeTpusi».

Teopernyeckne 3HaHUA, IMOIYYEHHBIE IO OCBOCHUIO JAWCLUIUIMHBI, SIBIISTFOTCS

0a30BBIMH 11 WM3Y4YEHHUSI OCHOBHBIX JUCIUIUIMH, (POPMUPYIOMIMX KOMIIETEHTHOCTHYIO
MOJIE/Ib BBIITYCKHUKA U MPOGUIIb MOATOTOBKH.

Komnerenuun oOyuyawmerocsi, ¢opmMupyemMbie B pe3yjbTaTe OCBOCHHS
AMCIUATTAHBI

B mporiecce ocBoeHMS TaHHOUW MUCHUILIMHBI y CTyAeHTa (POPMUPYIOTCS CIIETYIOIIHE
KOMIIETEHIINH:
YHUBEPCAIIbHBIC

‘ Kox xoMmnereHuuu ‘ HaunmMeHoBanue ‘ MHaukaTopsl JOCTHKEHHUS ‘




KOMIICTCHIIM U

KOMIICTCHIIM U

YK-1

Cnoco0eH OoCyIIecTBIATh
ITIOMCK, KpUTUYECKUI aHAJIN3
¥ CUHTE3 UH(OpMAIIHH,
MPUMEHSATH CUCTEMHBII
MOAXO/ ISl peIEHUs
IIOCTaBJICHHBIX 3a/1a4

3-YK-1 3unath: MmeToauku coopa u
00paboTKu HHPOpMAIIH;
AKTyaJIbHbIE POCCUMCKHUE U
3apyOeKHbIE UICTOYHUKHI
uHbopMaiuu B cepe
npo¢eCcCUOHAIBbHON
JESTENIbHOCTH; METO]T
CUCTEMHOI'O aHaJIN3a

V-VYK-1 YMmeTh: npuMeHsITh
METOJUKHU NIOUCKa, cOopa U
00paboTku HHGOPMAIIUH;
OCYILIECTBIIATh KPUTUYECKAN
aHaJIU3 U CUHTE3 MH(OopMaLuHy,
IIOJIYYEHHOU W3 Pa3HBIX
MCTOYHUKOB

B-VYK-1 Bnangets: MeTogaMu
nouckKa, coopa u 00padOTKH,
KPUTUYECKOTO aHAJIN3a U CUHTE3A
UHpOpMaIU; METOJUKOM
CUCTEMHOTO IIOAX0/1A JUIs
peLIeHHs IOCTABJICHHBIX 3a4a4

VYKE-1

Crioco0eH HCcIoIb30BaTh
3HAHUS
CCTECTBCHHOHAYYHBIX
JTUCIMILIAH, PUMCHSTh
METOIbI MATEMATHUYECKOTO
aHaJIM3a U MOJICJMPOBaHUS,
TEOPETUYECKOTO U
AKCIIEPUMEHTAIBLHOTO
HCCJIEIOBAHUS B
IIOCTAaBJIEHHBIX 3aJa4ax

3-VYKE-1 3HaTh: OCHOBHbBIC
3aKOHBI €CTECTBCHHOHAYYHBIX
JUCITATIIIMH, METOIbI
MaTEeMaTHYECKOro aHaInu3a U
MOJICTUPOBAHUS, TEOPETUUECKOTO
Y DKCIIEPUMEHTAIBHOTO
HCCJICIOBAHUS

V-VKE-1 ymeTs: ucnoiib30BaTh
MaTeMaTHYECKUE METOJIbI B
TEXHUYECKUX MPUIIOKECHUSX,
pacCCUUTHIBATH OCHOBHBIE
YHCJIOBBIE XAPaKTEPUCTUKHU
CIIy4aillHbIX BEJIMYMH, peIlaTh
OCHOBHBIC 33a4u
MaTEMaTHYECKOM CTaTUCTUKH;
pelIaTh TUMOBBIE PACYETHHIC
3aJaun

B-VKE-1 Bianers: MeTomamMu
MaTEeMaTHUYECKOr0 aHaInu3a U
MOJICTTUPOBAHUA; METOJAMU
pelieHus 3aJ]a4 aHAJIn3a U




pacueTa XapaKTEepUCTHK
(U3NIECKUX CHCTEM, OCHOBHBIMU
npuemMaMu 00paboTKu
IKCIEPUMEHTAIBHBIX JaHHBIX,
METOJIaMH pabOTHI C
NPUKIIHBIMHA TIPOTPAMMHBIMH
POTyKTaMH

VKII-3

Crioco0eH cTaBUTH cebe
oOpa3zoBaTebHbIC 11ETH, IO
BO3HUKAIOIIME >KU3HCHHBIE
3a/1a4u, MOJI0MPaTh CIIOCOOBI
pelIeHus U CpeicTBa
pa3BUTHS (B TOM YHUCIIE C
MCIIOJIb30BaHUEM LIU(POBBIX
CPEICTB) APYTUX
HEOOXOIUMBIX KOMIIETEHIINHI

3-VYKII-3 3HaTh: OCHOBHBIEC
npueMbl 3G PEKTUBHOTO
yIpaBJICHUs] COOCTBEHHBIM
BpEMEHEM, OCHOBHBIE METOIUKHU
CaMOKOHTPOJISI, CAMOPA3BUTHUS U
caM0o00pa3oBaHus Ha
MPOTSKEHUN BCEU KU3HHU C
UCIOJIb30BaHUEM LU(POBBIX
CpENCTB

V-VKII-3 Ymets: 3¢ pexkTuBHO
MJIaHUPOBATh U KOHTPOJIUPOBATH
coOCTBEHHOE BpeMs,
UCIIOJIb30BaTh METOBI
CaMOpEryJISALNN, CAMOPA3BUTHUS U
caMOOOy4YeHHsI B TEUCHHE BCE
KU3HU C UCIIOJIb30BAaHUEM
IU(POBBIX CPENICTB

B-VYKII-3 Bnagets: MeTogamMu
yIpaBJeHUsI COOCTBEHHBIM
BPEMEHEM, TEXHOJIOTHUSIMU
pUOOPETEHUS, UCTIOIH30BAHUS U
OOHOBJICHUSI COIMOKYJILTYPHBIX U
npodeCCUOHANIbHBIX 3HAHUH,
YMEHUM, U HABBIKOB; METOIMKAMHU
CaMOpPa3BUTHUS U
caMmoo00pa30oBaHus B T€UEHUE BCEH
KU3HU C UCIIOJIb30BaHUEM
1IU(POBBIX CPENICTB

obmenpodeccuoHanbHbIE

Kon kommereHnnu

Haumenosaunue
KOMIIETEHIIUN

NuaukaTopbl JOCTHKEHUS
KOMIIETCHIINU

OIIK-1

CrocobeH MpuMeHATh
€CTECTBEHHOHAYYHBIC
00IIIeMH)XEHEPHBIC 3HAHUSI,
METOIbI MATEMATUUECKOTO

3-0OI1K-1

3HATh. OCHOBEI
€CTEeCTBEHHOHAYYHBIX U
0OIIIeMH)XEHEPHBIX JUCIUILUINH,




aHaJIM3a U MOJICTMPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAIBLHOTO
WCCIIC/IOBAHMS B
npodecCHOHATEHOM
JCATCIIEHOCTH

VY-OIIK-1

B-OIIK-1

MCTOAJ0B MaT€MaTHU4YCCKOI'O
aHaJIn3a U MOJACIIMPOBAHUA

VYMeTh: IIPUMCHATH OCHOBHBIC
3aKOHBbI CCTCCTBCHHOHAYYHBIX U
O6IH€I/IH)KGH€pHBIX JUCHUITIINH
ITpH PCUICHUHN CTAaHAAPTHBIX
HpO(l)GCCI/IOHaJIBHLIX 3aJad

BJI&I[GTI)I MaTCMaTHYCCKHUM

arrmapaToM; METOIaMH
TEOPETUYECKOTO U
AKCIIEPUMEHTAJILHOTO
HCCIEN0BaHNUsA OOBEKTOB
npodeccuoHaIbHON
JIeSITEIbHOCTH

3agaum BOCIIUTAHMSA, PCAJTUIYEMBIC B paMKaX 0OCBOCHUA TUCHUIIJIHHBI

Hanpasaen | Co3nanme Hcnosb30BaHue BOCIIUTATEILHOIO BoBJieuenue B
ue/uenu yCJI0BUIA, NOTeHIHAJIA y4eOHOM AN CUMIIIMHBI PA3HOILIAHOBYIO
ol0ecrnevuBarOII BHey4eOHYI0
HX AeATeIbHOCTh
ITpodeccuon | popmupoBanue | Mcrnonb3oBaHue BOCHUTATEIBHOTO 1.Opranusanus Hay4HO-
aJbHOE KYJIbTYpbI MOTEHIMasa JUCIUILUIAH MPAKTUYECKUX
BOCIIUTAHUE | UCCIIEAOBATENBC | NPOHECCHOHATIBHOIO MOAYIIS IS KOH(pepeHIUHA 1 BCTpey
KOU U (dhopmupoBanust popMUpOBaHUE C BEYILIUMH
UHXEHEPHOU KYJIbTYpPBI UCCIIE0BATEIBCKOMN U crenualIncTaMu
NEeATEIbHOCTH VMHKEHEPHOU JIEATEIbHOCTH 3a CUET MPEANPUATHI TOpoaa U
(B16) IIPAKTUYECKHUX CTYACHUECKHUX BETEPAHAMU aTOMHOMN

HCCIEA0BAHUN COBPEMEHHBIX
MIPOU3BOJICTBEHHBIX CHCTEM; TPOEKTHOM
JCATCIIBHOCTHU CTYJICHTOB 110
pa3paboTKe U ONTUMU3ALUN
TEXHOJIOI'MYECKUX CUCTEM, CBﬂSaHHOﬁ C
pelIeHrneM peaabHbIX
HpOI/ISBOI[CTBeHHBIX 3aaa4,
MIPOXOKICHUSI Yepe3 pa3HOOOpa3HbIe
UTPOBBIE, TBOpUYECKUE, (PeCTUBAIILHBIE
(hopMbI, TpeOyroIIHe aHATH3a CII0KHOTO
00BEKTA, TOCTAHOBKU OTHOCHUTEILHO
HEro mpeoOpazoBaTENbHBIX 3a/1a4 JIJIs
X OIITUMAJIBHOTO pemeHm{.

OTpACIIH.
2. Opranuzanus u
MIPOBEICHUE
MPEIMETHBIX OJMMITHA]T
¥ y4acTHe B KOHKypcax
npodeccnoHaIbHOTO
MacTepCTBa.




CtpykTypa u coaepkaHue y4eOHOM TUCIUTIIHHBI

JucuuminHa npenojaaercs cryaeHTaM B 1,2-om cemectpe. OOmas

NUCLHUILIMHBI COCTABIISIET 8 3aUeTHBIX eAuHUII, 288 ak. Jaca.

Kanenaapublid miian

TPYJIOEMKOCTh

Ne Ne HanmenoBanwme pasaena (TEMBI) Buner yaebHOI Attect | MakcuMm
P T JOUCLUIIIIMHEI HEATCILHOCTHU anms AILHBIN
a e (gac.) pasnena | Oamn 3a
3 M (, paszen
I Bl $opma)
e 2 2
z | E
JI o, Q
© o
a S g 2
o = (=9 =
S| E| 8| | ©
3 O [ o a9
M = = = @)
1 2 3 4 5 6 7 8 9 10
1 cemecTp
1 1.1 | OcHOBHBIE MTOHITHSA U OIIPEIEICHAS HU3NKH ]é]é’ 05105 Oéz 10 Tl 25
1.2 | Mexanuka Herotona 1215’ 05 1| 05 Oéz 10
1.3 | 3akoHBI COXpaHEHUS 12 1 051105 | 10
14 Kunematnka u nmHaMuKa 16, 1 0.5 0,2 15
TBEPJOTO Tella 75 5
1 11, 0,2
1.5 | PemaruBucTCcKass MEXaHHKA 75 1 0,5 5 10
1.6 | MonekynsapHas ¢puznka 17 1 1]05]05]| 15
1.7 | OCHOBBI TEPMOAMHAMUKH 14 1 051|105 | 12
2 2.1 | OCHOBBHI 3JIEKTPOCTATUKH 15 1 05|05 | 13 T2 25
2.2 | MarauToctaTiKa B BaKyyMe U B BEILIECTBE 1;' ! 1 1 05 | 12
23 i&?HeHHH Makxkcgemia KBazucranmonapHbie 14 2 1 1 10
Hroro 3a 1 cemectp | 137 | 10 6 4 | 117 50
Bua npomexxyTouHOH aTTecTanuu 9 OKk3ame 50
H
1 | 2 3 4 | 5] 6| 7] 8] 9 10
2 cemMecTp
3 31 KonebarensHnoe nemkenne. CriekTpaibHOE 18, 1 1 05 | 16 18-T3 30
paznoxeHue 5
3.2 | KuneMaTuka BOJHOBBIX ITPOIIECCOB 158 ' 1 1 05| 16
33 Wnutepdepennms u gudpaxiius BOIH. 16 | 05 1 05 | 14
OnemeHThl Oypbe-ONTHKH.
3.4 | KeanroBas onrtuka u Teopus bopa. 18 | 05 1 05 | 16
3.5 | OCHOBBI KBAHTOBOM MEXAHUKHU 18 1 05|05 | 16
3.6 | ®usnka aTOMOB ¥ MOJICKYI 17 1 05|05 | 15
4 4.1 | AToMHOE SIpO lé%, 0510505 | 12 18-T4 20




4.2 SlnepHbie CUITBI U STICpHBIE PEaKIuu 13, 05 | 05
OneMeHTapHbIE YaCTHIIbI 5

05| 12

Htoro 3a 2 cemecTp 133 | 6 6

4 |117

50

Bua npomexxyTo4HOH aTTecTannu 9

DK3ame

50

| | UTOIO | 288 | 16 | 12

8 |234

Copep:kanue JIEKIIHOHHOTO Kypca

TeMBI JeKINH.
Bomnpocekl, oTpadaTbiBaeMble Ha JIEKIIMU

Bcero
JacoB

Yyeono-
METOANYEeCKoe
ob0ecreuenue

1

3

OCHOBHbIE MTOHATHUS U oTIpeiesicHHs (HU3UKH.

[Ipenmer ¢pusuku u e€ onpenenerne. CB3b ¢ ApyruMu Haykamu. [Ipocreiime
MOJIeIN MeXaHn4Yeckol cucteMbl. CrcTeMa OTc4eTa M CucTeMa KOOpIUHAT.
Kunematnueckre BETMYUHBL: paluyC-BEKTOP, IEpEMEIEHIE, CKOPOCTh, YCKOPCHHE,

yTh.

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

Mexanuka HeroToHa.

WNuepuunanpHas cucreMa oTcuera u nepBblil 3akoH Herotona. [lonsarue
CHJIbI, MPABUJIO CJIOXKEHHUS cuil. Bropoii 3akoH HeroToHa. TpeTuii 3akoH
HprotoHa 1 3ak0H coxpaHeHHs uMItyibca. [ paHuLbl IPUMEHEHUS 3aKOHOB
Herorona. [Ipumeps! penienus 3anay.

0,5

3aKOHBI COXpAHEHUSI.

O6mas hopMyIUpOBKa 3aKOHA COXPaHEHUsI UMITYJIbCa B MEXaHUKE.
Mexanunueckas padora. Kunernueckast sneprus. [loreHunanbHas sHeprusi.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTHUU.

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

KnHematnka u JUHAMHWKa TBEPAOIo TCaa.

AGcomoTHO TBepoe Teno. [loctynaTenbHOe U BpalaTeIbHOE IBHKEHUS
TBEPJOTo Tesna. MOMEHT CHIIbL. Y CIIOBHE PAaBHOBECHSI TBEPIOTO TeJa.
MomeHT uHepIHu TBEPAOTO Teja U MpUMepHI ero pacuera. OCHOBHOE
ypaBHEHUE AUHAMUKH BPaLaTEIbHOTO IBMKEHUS TBEPAOIO Tea,
MMEIOIIEer0 GUKCHPOBAHHYIO OCh BpalleHUsl. MOMEHT UMITYJIbCa U 3aKOH
COXpaHEHHUs MOMEHTa uMiyinbca. LleHTp nHepuuu TBEpAOro Tena.
CpaBHeHI/IC JABVIKCHUA TBEPAOTO TCJIA C IBMIKCHHUEM MaTepI/IaJ'II)HOI\/JI TOYKHU

OcHOBEI PEISATUBUCTCKON MEXaHUKH.

HpI/IHIII/IH OTHOCUTCIIBHOCTHU B MCXAaHUKCE. HOCTYJ'IaTI)I TCOpHUU
OTHOCHUTCIBHOCTH. CJ'IC,Z[CTBI/IH TCOpHUU OTHOCUTCIIBHOCTHU. BzaumocBsa3b
MAcCCBI 1 DHCPI'Uuu.

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

MornexynspHas Gu3uka.

OnpeneneHne CTaTUCTUYECKOTO M TEPMOAMHAMUYECKOIO METO0B
U3y4YEHUsT MAKPOCKOIMYECKHUX TEN; UX JAOCTOMHCTBA U HEAOCTATKH.
OCHOBHBIE TIOJIOKEHHSI MOJEKYJISIPHO-KMHETUYECKOW TEOPHH.
Omnpenenenne uaeaabHOro rasa. [ paHUIbl IPUMEHUMOCTH MOJIETN
nJeanbHOro rasa. Temneparypa v JaBjieHUE C TOYKH 3PEHHS
MOJIEKYJIAPHO-KMHETUUECKOU Teopuu. IIpumep mius 0IHOATOMHOrO
U7EaTbHOIO raza. Y paBHEHUE COCTOSIHUSI UJ€aIbHOIO raza (ypaBHEHHE
Knanelipona-Menyeneesa) .




OCHOBBI TEpPMOJMHAMUKH.

OcCHOBHBIE IOHATUSA TEPMOAMHAMUKY; TEIUIONEpEaya U €€ BUIBL.
[TepBrlii 3ak0H TepMOAMHAMUKHU. 30TEpMUYECKUI, N30XOPHBIH,
n300apHBI Tpolecchl; X n3odpaxkenue Ha P-V-nuarpamme.
AnmabaTHYecKuid TIpoLece U ero ypaBHeHue. Bropoii 3akoH
TEPMOJUHAMUKU. DHTponus U €€ ctatuctuueckuii cmpicia. Hukin KaphHo
uaeanbHoi TeroBou Mammebl U ero K. I1. [1.; rpaduueckoe nzobpakenue
paboThI 32 OJIMH IUKJI HICATHHON TETNIOBOW MAIIHHEI.

OCHOBBI JIEKTPOCTATUKH.

DNEeKTPUYECKUM 3apsii U €ro CBOMCTBA. DJIEKTPUUECKOE MOJIE U €Tro
xapakrepucTtuku. Teopema ["aycca st anexTpuueckoro nois. [IpoBonxuk
B JIEKTPUYECKOM I10JI€. DHEPrUsl AIEKTPUUIECKOTO I10JIs1, 3a[1aCEHHOTO B
KoHJieHcaTope. Junonb B anexTpuyeckom nosie. [lonspuzanus
JTUDJICKTPHKA.

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

MarHuTocTaTuka B BaKyyMe U B BEIIECTBE.

3akoH AMriepa JUIsl B3aUMOJIEHCTBUS 2JIEMEHTOB TOKA. 3aKOH
buo-Casapa-Jlamaca. IIpumepsl pacueTa MarHUTHOTO IOJIS
JUIS. KpPYrOBOT'O BUTKA C TOKOM U O€CKOHEUHO JIJTMHHOIO
IPSIMOJIMHEHHOT O MPOBOAHMKA. MarHeTUKU U UX BHJIBL.

YpaBHeHus MakcBeia.

SIBieHUE DIIEKTPOMAarHUTHOM MHIYKLUWU, WHIYKTUBHOCTb, CaMOMHIyKLHsA. TOK
CMEIICHUs. YpaBHeHUss MakcBemsla B HMHTETPAJIbHOM — (opMme,  IUIoCKast
PIEKTpOMarHUTHas BOJHA. YpaBHeHHss MakcBemna B auddepeHnuaibHoi Gopme.
MartepualbHble YPaBHEHHUS.

KBasucrannoHapHble TOKH.

Ornpenenenre KBa3UCTAIIMOHAPHOTO Toka. [Ipumepst

KBa3UCTAI[MOHAPHBIX TOKOB, rpaduueckas HHTEPIpETaIHs

XapaKTEPUCTUK JAaHHBIX TOKOB IIPU IIOMOIIY METOAA

BEKTOPHBIX AUarpaMM.

Hroro

10

KonebarenbpHoe IBUKEHHUE.

Bunbl konebanuii. ["apMoHnueckue KoyiebaHus Kak MPOCTEHINMN BUJ KOJCOAHUH.
Cnoxenue KkojeOaHMH, METOJ] BEKTOPHBIX Juarpamm.lapMoHudveckuii u
AHTapMOHUYECKUH OCHWUIATOP M WX HpuUMepbl. Marematudeckuil ¥ pu3ndecKuid
MasTHUK. KoneGaTenbHbIH KOHTYP.

CriekTpasbHOE pa3ioKEeHUe .

DU3NYECKUI CMBICI CIEKTPAJILHOTO pasiioxeHus. Teopema Dypoe.

[Tpumeps paznoxenuss @ypre Ha KOHKPETHBIX (PU3UUYECKHUX MPOIIECCaAX;

KoJIe0aHUs CTPYHBI.

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

KunemaTnka BOJTHOBBIX IIPOIIECCOB.

Bunel BoiH 1 nX XapakTepucTHKU. [lonepeunslie U MpoJ0JIbHBIE BOJIHBI.
BonHoBO€E ypaBHEHHE IIIIOCKOHN YIIPYTOM U IUIOCKOW 3JIEKTPOMArHUTHOU
BOJIHBI; PE3YyJIbTAT PELICHUS JAHHOTO YPAaBHEHUS — YDABHEHHE BOJIHBI.

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

UuTepdepeHnys 1 qudpakiys BOJIH.

KorepentHocTs. CrnokeHue Kone0aHW Ml JBYX KOT€PEHTHBIX HCTOYHHKOB.
UuTtepdpepennuss Ha ToOHKHMX IuieHKaxX. [Ipunnum [rolirenca-@penens. 30HBI
Openens. Tlpumepsr gudpakuun. JudpakiuonHas pemieTka. EcTecTBeHHBbIH H
MOJISIPU30BAHHBIN CBET.

OnemeHThl Dypbe-ONTHKH.

[IpencraBienne rapMOHUYECKUX KOJI€OaHUI B KOMIJIEKCHOM MJIOCKOCTH.

Pan @ypobe u uarerpan Oypeoe.

0,5




KBanToBas ontuka u Teopus bopa. 0,5 OU[I-7]
TennoBoe U3IydeHne ¥ 3aKOHBI H3TY4EHHs a0COMIOTHO JIA [8-17]
yepHoro tena. ®oronsl, mocrostHHas [1nanka u popmyna 1P [36-39]
[Tnanka A7 TUIOTHOCTH M3TYYCHUS a0OCOTIOTHO YEPHOTO Tena.
BopoBckas Teopusi aTOMOB.
OCHOBBI KBaHTOBOI MEXaHUKH. 1
KopryckyisipHO-BOJIHOBOM ~ yanu3M Marepud. [IpUHIUI —HEONpeAeIeHHOCTH.
KBaHTOBBIE COCTOSHHMSI U MPUHLMII CYNEpPHO3WIMH. BpemMeHHOEe W cTanuoHapHOE
ypaBHenusi Illpenmnrepa.  Omepatopbl (u3uueckux BenuuuH. KBaHTOBaHWe
PHEPTHH M SHEpreTUuecKuil cnektp. [IpocTeiinye 3a1auu KBAHTOBON MEXaHUKH.
du3nKa aTOMOB M MOJICKYII. 1 OH[1-7]
ATom Bomopona B Teopuu lllpenunrepa. Ilepumomnueckas cucremMa 3JIEMEHTOB JIN [8-17]
MenneneeBa. MoseKkynbl, TUMBI CBSI3€l B MOJEKYJIaX, MOJEKYJIAPHBIC CIEKTPHL. P [36-39]
Jlazepsl. Di1eMEHTHI 30HHOH TEOPHH TBEPIOTO TEIA.
ATOMHOE S17IpO. 0,5
CocTaB aTOMHOTO sJ[pa M €ro XapakTepUCTUKW. Macca W SHeprus CBs3H sIep.
IIpobmeMb! mocTpoeHus Teopun siapa. Kanenbrast Moaens. O0orodedHas MOICTb.
H}ICDHI)IC CUJIbI U AACPHBIC PCAKIINHU. 0’5
SAnepubie cuibl. PainoakTUBHOCTE. 3aKOH paJiOaKTHUBHOIO pacnaga. SmepHbie
[peaKmuu.
DJIEMEHTAPHBIC YACTHIIHI.
Knaccudukanus snemeHTapHbIX YacTHi. OCHOBBI COBPEMEHHOTO €CTECTBO3HAHHS.
Hroro 16
IlepeyeHb NPaKTHYECKUX 3aAHATHH
Tema npakTH4ecKoro 3ansatus. Bonpocsl, Bceero Yuebno-
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH YacoB MeETOaHeCKoe
ol0ecrieyeHue
1 2 3
Mexanuka HproToHa. 0,5
2. llonsiTre cuitel, MpaBUJIO CIOXKeHUs cuil. Bropoii 3akon HeroTona. 3. 3akoH
COXpaHEHHUs UMITyIbca. [ paHUIbl MpUMeHeHus 3akoHoB HetoToHa. [Tpumepsl
CIICHUS 337124
3aKOHBI COXPAHCHHUSI. 0,5
4. Mexannueckas padota. Kunernueckas sueprus. [lorennnanbHas
SHEepTUsl. 3aKOH COXpPAaHEHUS] MEXaHUYECKOWU YHEPTUH.
KunemaTnka v JUHAMHUKA TBEPJIOTO Teda. 05 OMI[I1-7]
5. MoMeHT cuiibl. Y CIIOBHE PaBHOBECHS TBEPAOTO Tena. MOMEHT JIU [8-17]
WHEPIIMU TBEPJIOTO TeJa ¥ MPUMEPHI ero pacuera. 6. OCHOBHOE ypaBHEHHUE P [36-39]
JUHAMUKU BpalaTEIbHOIO IBUKEHHUS TBEPAOTO TN, UMEIOIIETO
(bUKCUPOBAHHYIO OCh BpalieHHs. MOMEHT UMITYJIbCa U 3aKOH COXPaHEHUS
MOMEHTa uMItyisca. LlenTp nnepuuu tBepaoro remna. Pemenue 3agay.
MonexynspHas hHU3HUKa. 0,5
8. Omnpenenenne naeanbHOro rasa. Temmeparypa v 1aBJI€HHE ¢ TOYKH
3peHUsT MOJIEKYJISIPHO-KMHETHYECKON Teopun. [Ipumep mis
OJIHOATOMHOTO HJICAJIbHOTO Ta3a. Y PaBHEHUE COCTOSHUS UEaTbHOIO ras3a
(ypaBnenue Knaneiipona-MeHnneneeBa).Pemenue 3anad.




OcCHOBBI TCPMOAMHAMUKH.

9. OCHOBHBIE IOHATHUS TEPMOJMHAMUKY; TEIUIONEpeaadya U €€ BUBL.
W3oTepmMuueckuii, N30XOpHBIN, M300apHBINA MPOLECCHI; UX H300paKeHNE
Ha P-V-amarpamme. AnunabaTudeckuid Impoliecc U ero ypapHeHue. [luki
Kapno uneansnoit ternoBoit mamunsl u ero K. I1. J1.; rpadudeckoe
n300paxxeHre paboThl 32 OJIMH MK UJICATbHON TETJIOBOW MaIIMHBI.

0,5

OCHOBBI SJICKTPOCTATHUKH.

10. DnexTpuyeckuil 3apsii U €ro CBOMCTBA. JIEKTPUUECKOE T10JIE U €T0
xapakTepucTtuku. Teopema ['aycca i anekrpuueckoro nois. [IpoBoanuk
B DJIEKTPUYECKOM I10JI€. DHEPIHsl NEKTPUIECKOrO MOJIs, 3a1aCEHHOI0 B
KOHieHcaTope. JIunosp B 3JIeKTpUYECKOM HOJI€.

0,5

OM [1-7]

MaruuTocTaTuka B BAaKYYME€ U B BCIIICCTBEC.

11. 3akoH Amnepa 1Ji B3aUMOJEHCTBUS 3JIEMEHTOB TOKa. 3aKoH buo-
Cagpapa-Jlannaca. 12. [Ipumepsl pacueTa MAarHUTHOTO TIOJIS JJIs1 KPYTOBOT'O
BHUTKA C TOKOM U OECKOHEYHO JJIMHHOT'O MPSMOJIMHEHHOIO IPOBOJHUKA.

0,5

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

YpaBHeHHs MakcBeiuia.
13. SIBneHue >IEKTPOMArHUTHOU MUHIYKITUU, HHIYKTUBHOCTh, CAMOWHTYKIIHS.

'YpaBuenus Makcpemia B quddepenuuansHoi popme. MarepruanbHble ypaBHEHHSL.
KBasucrannoHapHble TOKH.

14. Onpenenenue KBa3ucTalMoHapHOro Toka. [Ipumepsl
KBa3UCTAI[MOHAPHBIX TOKOB, rpaduueckas HHTEPIPETAIHS XapaKTePUCTHK
JAHHBIX TOKOB IIPU [IOMOIIHA METO/1A BEKTOPHBIX JUAIPAMM.

'YpaBHeHus MakcBesuia B UHTETpalbHON (opMe, TIOCKas 3JIeKTPOMarHuTHas BOJIHA.

2 cemecTp

KonebarensHoe IBUKEHUE.

1. Bunsl konebanuii. CroxxeHue kojaeOaHuil, METOJ] BEKTOPHBIX TUarpamm. 2.
["apMOHMYECKHI U AHTAPMOHUYECKUN OCUMIUISITOP U UX TPUMEPHI.
Matematnueckuii u puznyeckuii MmasTHuK. KonebaTeabHBINH KOHTYP.
CHeKTpallbHOE PA3I0KCHUE .

4. IIpumeps! paznoxeHuss ypbe Ha KOHKPETHBIX

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

0,5

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

KnHeMaTHKa BOJHOBBIX IIPOIIECCOB.

5. Buasl BOH 1 uX XapakTepucTUKU. [lonepeunsie n
IIPOJOJIbHBIE BOJIHBL. 6. BOITHOBOE ypaBHEHUE INIOCKOM
YIOPYTOM M INIOCKOM JIEKTPOMAarHUTHOM BOJIHBI; PE3YJIBTAT
peLIeHUs JaHHOIO YPAaBHEHHs — YPABHEHUE BOJIHBI.

0,5

HuTtepdepenims u audpakiins BOJIH.

7. KorepentHocts. CrioxkeHne KoiaeOaHui TS JBYX KOT€PEHTHBIX HCTOUHHKOB.
MuTepdepenims Ha TOHKUX 1ieHKaX. [Ipuniun [Molirenca-Openens. 8. 30HbI
Openens. [Tpumeps! qudpaxiuu. JudpakiunonHas pemieTka. EcTecTBeHHbIN 1
MOJISIPU30BAHHBIN CBET.

DneMeHThl Dyphe-OnTHKH.
9. IlpencraBienure rapMOHMYECKUX KOeOaHMil B

KOMIUIEKCHOM TIIOCKOCTH. Psan dypre u unrerpan Oypsoe.

0,5

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

KBanToBas ontuka u teopust bopa.
1,2. TermmoBoe H3IyICHHE U 3aKOHBI U3ITyUYCHUS a0COMIOTHO YEPHOTO Tela.
3,4. bopoBckas TeopHusi aTOMOB.

0,5

OCHOBBI KBAaHTOBOH MEXaHUKH.
5,6. [Ipuannn HeonpeaeneHHoCTH. KBaHTOBBIE COCTOSTHUS M TIPUHITATI
cynepno3uiii. BpeMenHoe u craiimonapHoe ypaBaenus lpenunrepa.
7,8. Oneparops! pusznyecknx BennyuH. KBantoBanme
SHEPIrUU U dHEpreTudeckui crekrp. [Ipocreimue 3agaun
KBaHTOBOM MEXaHHUKH.

0,5

OU [1-7]
I [8-17]
1P [36-39]
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Du3rKa aTOMOB U MOJIEKYJI. 0,5
9,10. Atom Bogopona B Teopuu LlIpeaunarepa. [leproamaeckas cucrema
hiieMeHTOB MeneneeBa. MoJEKyIbl, THITHI CBA3EH B MOJICKYJIaX, MOJICKYIISIPHBIC
CIICKTPBHI.
11,12. JIazepbl. DneMeHTHI 30HHON TEOPUU TBEPJOTO TEA.
IATOMHOE SIIPO. 0,5
13. CocTaB aTOMHOTO S|JIpa U €r0 XapaKTePUCTUKH.
14. Macca u 3Heprusi CBsI3U sJep.
SlepHbIe CHIIBI U sSICPHBIC PEAKIINY. 0,5
15. Simepubie criabl. PamqmnoakTHBHOCTS.
16. 3aK0H pagMOaKTUBHOTO pacmana. SaepHbIe peaKIum
DJeMEHTAPHBIC YaCTHIIBI.
17. Knaccudukanus d1eMeHTapHBIX YaCTHIL.
18. OCHOBBI COBPEMEHHOTO €CTECTBO3HAHUS.
HUroro 8
IlepedeHnnb 1a00paTOPHBIX padoT
HaunmenoBanue j1a6opaTopHoii padorTsl. 3agaHus, Beero Y4yebHo-
BOIIPOCHI, 0TPadaTbiBaeMble HA J1a00PATOPHOM METOJUYECKOoe
3aHATHH uacos ob0ecrieyenune
1 2 3
BBogHoe  mabopaTopHOe — 3aHATHE,  WHCTPYKTOX IO  TEXHHKE 1 OU [1-7]
0e30MmacHOCTH JI [8-17]
Jlabopamopnas paboma «OnpeneyeHue CKOPOCTU MyJId MPU TOMOIIH MY [18-35]
OAJTMCTUYECKOTO MasTHUKAY. P [36-39]
Mexanuka HeroToHa. 3aKOHBI COXpaHEHUS.
OO0mas ¢GopMyJIMpOBKA 3aKOHA COXPAHEHUS HMITYJIbCa B MEXaHUKE,
Mexannueckas pabora. Kunetnueckas sneprus. [loreHIanbHas SHEPIHsl.
3aKOH COXPaHCHUSI MEXaHUUECKOM SHEPrHH.
Jlabopamopnas paboma «VI3ydeHue BpalaTeIbHOTO JTBUKCHUS.
KI/IHGI\I/I?aTI/IKIZl " IIII/I)HaMI/IKa TBe}gjloro TeIJ)Ia. MOMEHT UHEpPLMHU TBEPAOIrO 05
Tera M IpuUMepbl  ero pacyeta. (OCHOBHOE ypaBHEHHE JIMHAMUKU
BpAIATEIbHOTO JIBUKCHUS TBEPAOTO Tela, MMEIOIIEro (UKCHPOBAHHYIO
OCb BpalICHUA. MowmenT UMITyJiIbCa W 3aKOH COXpPAaHCHUSA MOMCHTA
HMITYJIbCa.
Jlabopamopras paboma «PU3NIECKUIN MAITHUK. 0,5
Kunemaruka u JUHAMHWKa TBEPAOIrO TeEJa. MowmenT HWHEPUHUU TBEPAOTO
Tera M IpuUMepbl  ero pacyeta. (OCHOBHOE ypaBHEHHE JIMHAMUKHU
BpalIaTeIbHOTO JIBUWKEHUS TBEPAOTO Tella, MMEIOMIEro (PUKCHPOBaHHYIO OMU [1-7]
OCh BpalllCHHUA I[I/I [8-17]
Jlabopamopuas  paboma «U3yueHune TEpPMOJUHAMUYECKUX CBOWCTB 05 My [18-35]
BO31yxa Ha ocHOBe onpeneneHust Cp/Cy . WP [36-39]

MounekyinspHast ¢usnka. OCHOBHbBIC IOJIOKEHUSA MOJIEKYJISIPHO-
KnHEeTH4ecKoi Tteopuu. OmpenereHne HAEATHHOTO rasza. Temmeparypa u
JIaBJICHHEC C TOYKHN 3PCHUA MOHCKy.HS[pHO-KHHCTH‘-ICCKOfI TEOpHHU.
YpaBHeHHE cocTOsHUS WAeanbHOro rasza ( ypaBHenme Kiameiipona-
Mengeneena ).

Jlabopamoprnas  paboma «V3ydeHue TEPMOIMHAMHUECKUX CBOMCTB 05
i)
BO31yxa Ha ocHOBe onpeaeneHust Cp/Cy .
OCHOBEI TEPMOANHAMUKH. ITepBb1it 3aKOH TEPMOJIUHAMUKH.

M3oTepMudecKuil, M30XOPHBIA, U300apHBIM IPOLECCH; UX H300paKEHHE
Ha P-V-mmarpamme. Anmabatuueckuii mporiecc M ero ypaBHenme. Lluki
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Kapuo uaeansHOM TerutoBor Mamuubel M ero K. I1. [I.; .rpaduyeckoe
n300paxxeHne paboThl 32 OJMH IMKIT HICATbHON TETIOBOI MaIIWHBI

Jlabopamopuasa paboma «OnpeneneHne EMKOCTH KOHACHCATOPOB IpH
oMoty Mocta CoTTm.

DJIEKTPOCTATUKA B BAKYYME U B BEIIECTBE. DICKTPHUUECKOE TOJIE U €0
xapaktepuctuku. Teopema ["aycca mms anexkTpudeckoro mois. [IpoBoaHUK
B JJCKTPUUYECKOM TIOJIE. DHEPTUs ACKTPUUYECKOrO OIS, 3alaceHHOrO B
KOHJIeHCaTope.

0,5

Jlabopamopnas paboma «OnpeneneHue TOPU30HTAJIbHOU
COCTaBJIAIONIEH HAPSYKEHHOCTH MarHUTHOTO OIS 3eMITN»

MarauroctaTika B BaKyyME€ M B BellecTBE. 3aKOH Awmmepa s
B3aMMO/IEHCTBUS 3IEMEHTOB TOKa. 3akoH buo-Casapa-Jlamaca. ITpumeps
pacyeTa MarHUTHOTO TOJS JUI KPYTOBOTO BUTKA C TOKOM M OECKOHEYHO
[UIMHHOTO MPSIMOJIMHEWHOIO ITPOBOIHUKA.

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

Jlabopamopnas paboma «VITHIYKTUBHOCTH KaTYIIIKH.

YpaBHenus MakcBenna. SIBleHHE 3IEKTPOMArHUTHOM HWHIYKIUH,
WHJYKTUBHOCTb, cCaMOMHAYKIHUs. Tok cMmenieHusa. YpaBHeHuss MakcBesa
B UWHTerpajibHOW  (hopMe, IUIOCKas  3JICKTPOMAarHUTHAs  BOJIHA.
MartepualbHble YPaBHEHHUS.

Jlabopamopnas paboma «VccrnenoBaHue 3aTyXawIIUX KoleOaHWH B
KOJIe0aTeIbHOM KOHTYPE IPH IMTOMOIIH OCIHILIOrpaday.

KBazucranuonapusie Toku. OnpeneieHHe KBa3UCTAIIMOHAPHOTO TOKA.
[TpuMepsl KBa3UCTAlIMOHAPHBIX TOKOB, Tpaduueckas WHTEPIPETaIUs
XapaKTEPUCTHK JaHHBIX TOKOB MpU IOMOIIM METOAa BEKTOPHBIX
UarpaMm.

MY [18-35]
P [36-39]

Bcero 3a 1-ii cemecTp

2 cemecTp

Jlabopamopnas paboma «MaTeMaTHYECKUH MasTHUK.

KonebaTenpHoe ABMKEHUE.
Bunbl xosebanmii. ['apMonndeckue koseOanus. CliokeHUE KOJICOaHHIA,
METO/I BEKTOPHBIX JTHArPaMM.

JlabopamopHoti paboma «VccnenoBaHue CIEKTPAIbHBIX XapaKTEPUCTHK
OTITHYECKOTO U3ITYUCHHS».

CrektpanbHoe  pasimoxenue. Ilpumepst  pasmoxenuss @Dypre Ha
KOHKPETHBIX (DM3HUECKUX MPOIIECCAX.

OM [1-7]
JTH [8-17]
MY [18-35]
VP [36-39]

Jlabopamopnas  paboma  «llomydeHue TOJISIPU30BAHHOIO  CBETA.
TToaTBep:kneHue 3akoHa Mamtocay.

KuHemaruka BOJHOBBIX mponeccoB. llomepeuHble W MPOAOJILHBIE
BOJIHBL. BOJIHOBOE ypaBHEHHE IUIOCKOW YHPYrol M 3JIEKTPOMAarHUTHOMN
BOJIHBI, PE3yJbTaT PELICHUs NAaHHOTO YPAaBHEHHS — YpaBHEHHE BOJHBI.
TIpumepsl.

Jlabopamopnas paboma «Konbna HetoToHaY.
Untepdepenuns n audpaxius BondH. CroxeHue kKojeGaHMN I ABYX
KOTE€PEHTHBIX HICTOUYHUKOB. VIHTepdepeHnys Ha TOHKUX IUIEHKaX.

OU [1-7]
TN [8-17]
MY [18-35]

Jlabopamopuas paboma «OmnpeneneHue XapaKTEPUCTHUK CBETOBOH
BOJIHBI C TOMOIIBIO TU(PPAKITUOHHON PEILETKI.
OnemenTsl Pypoe-ontuku llpencraBneHne rapMOHMYECKUX KOIeOaHUH B
KOMIUIEKCHOM mnockocTH. P dypee u nHTerpan Oypoe.

VP [36-39]

Jlabopamopnas paboma «ONTUUECKUN THPOMETPH
KBanToBas ontuka u Teopus bopa. . TeruioBoe m3imydeHHEe M 3aKOHBI
M3JTy4eHHs aOCOIIOTHO YEPHOTO Tea.

Jlabopamopnas paboma «Hccnenoranre GoToddpderrar
OCHOBBI KBAaHTOBOW MEXAaHUKU.

KBanToBaHue sHepruu u sHepreTuueckuil crexrp. [Ipocreimune 3anaun

0,5

OU [1-7]
T [8-17]
MY [18-35]
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KBAaHTOBOM MEXaHHUKH.

Jlabopamopnoii paboma «VccnenoBanue CHEKTPaIbHBIX XapaKTEPUCTHUK
ONTUYECKOTO N3TYUYEHUSD.

®usuka aTOMOB M MOJEKyJd. MoJeKynbl, TUIBl CBA3€H B MOJEKyJax,
MOJIEKYJIApHBIE CTIEKTphl. Jlasepbl. DJIeMEHTHl 30HHOM TEOpUU TBEPAOTO
rena.

0,5

Jlabopamopnas paboma «Cuerunk ['elirepa»
Atomuoe sapo. CocTaB aTOMHOTO JIpa U €r0 XapaKTEPUCTUKH.
Macca u sHeprust cBA3u A1ep.
S nepHble CUIIBI U siIEPHBIE peakluu. SaepHble CUiIbl. PainoakTHBHOCTB.
3aKoH paJInOaKTUBHOIO pacnajia. SaepHble peakuuu

0,5

Jlabopamopnas paboma «Cueruuk ['elirepa»
DJieMeHTapHble YacTHIlbl. Kitaccudukaiius 3eMeHTapHBIX YaCcTHIL.
OCHOBBI COBPEMEHHOT'0 €CTECTBO3HAHHS.

0,5

WP [36-39]

Bcero 3a 2-ii cemecTp

HToro

12

3aganus I CAMOCTOSAATEJILHOM Pad0ThI CTY/1€eHTOB

Beero YueOHo-
Bomnpoce! 111 caMOCTOATEILHOIO0 U3yYeHUs (3a1aHus) MeTOoANYecKoe
JacoB
o0ecneueHue

1 2
OcHOBHBIC TOHATHA ¥ omupenencHus ¢usuku. [Ipocreitimue  Mojenu 10 OU [1-7]
MEXaHUUYECKON cHuCTeMBI. KuHeMaTHYeCKHue BEIUYUHEL: panunyc-BeKTOp, JAN [8-17]
nepeMenieHne, CKopocTh, YCKOPEHHUE, MyTh. P [36-39]
Mexanuka Hetorona. Ilonstue cuibl, mpaBujio CloXeHUs cui. Bropoi 10
3akoH Herotona. Tperuil 3akoH HBIOTOHA M 3aKOH COXpaHEHUS UMITYJIbCa
3akoHbl _coxpaHeHnus. OOmas (opMylIHpOBKa 3aKOHa COXpaHEHUS 10
UMITyJIbCa B MeXaHuWke. MexaHudeckas paborta. KuHetnueckast sHeprusl.
[MoTenunanbpHast SHEPTHsl. 3aKOH COXPAHEHUSI MEXaHUYECKOH 3HEPTUu.
KunemaTuka ¥ JUHAMUKA TBEPAOro Tena. MOMEHT MHEpLUH TBEPIOTO 15
Tena W HOpuMepel ero pacyeta. OCHOBHOE YpaBHEHUE [HHAMHKHU OM [1-7]
BpalIaTeIbHOTO JIBUKEHUS TBEPAOTO Tella, MMEIOMIero (PUKCHPOBaHHYIO AN [8-17]
och BpamieHus. MOMEHT uMMyJIbca W 3aKOH COXpPaHEHHS MOMEHTa 1P [36-39]
MMITYJIbCA.
OCHOBBI ___ pPENATUBUCTCKON  MEXAHMKH. [loctynatel  Teopuy 10
OTHOCUTENBHOCTH. CHEACTBHA TEOPHUH OTHOCHUTEIBHOCTU. B3ammocBs3b
MaccChl ¥ 3HEPTUU.
MonexynspHas ¢usuka. OnpeneneHne UaealbHOTO ra3a. Temmeparypa u 15
MTaBJI€HWE C TOYKU 3PEHHS MOJIEKYIIPHO-KHHETHYECKOW Teopun. I[Ipumep
TSI OTHOATOMHOT'O HMJICAIBHOTO Tra3a. Y paBHEHHE COCTOSHUS HAEaIbHOTO
rasa (ypaBuenue Kianeiipona-MeH/eseeBa)
OcHoBbl _TepMoauHamMuku. M3ompouecchl, X Hu300paxeHue Ha  P-V- 12 OMH [1-7]
muarpamme. AnupabaTtudeckuii mpolece U ero ypasHenue. Ilukn KaphHo JIU [8-17]
uaeanbHOW TernoBoi mMamuHel U ero K. I1. J1. . P [36-39]

13



OCHOBBI AJIEKTPOCTATHKHU. JJIEKTPUUIECKOE TOJIE U €ro XapaKTePHCTHKH.
M300paxeHre  CHWJIOBBIX JIMHUH MO W OKBHUIIOTEHIHAIBHBIX
MOBEPXHOCTEEH. OHEeprus HIEeKTPHUYECKOTO TIOJs, 3alaceHHOro B
KOHJICHCATOPeE.

13

MaraurocTaTika B BaKyyMé M B BEUIECTBE. J3akOH AMIepa s
B3aMMO/ICHCTBUS 3IEMEHTOB TOKa. 3akoH buo-Casapa-Jlamaca. [Tpumeps
pacyeTa MarHUTHOTO TIOJA JUII KPYTOBOTO BHUTKAa C TOKOM M OECKOHEYHO
[UIMHHOTO MPSIMOJIMHEWHOIO ITPOBOIHUKA.

12

YpaBHenus MakcBeiuia. YpaBHeHUs MaKcBela B HHTETpajibHOM (opme,
IUIOCKash  JJIEKTPOMAarHuTHass  BOJIHA.  YpaBHeHHWs  Makceemna B
imuddeperunansHoi popme. MaTepuaibHbIe ypaBHEHUS.
Ksasuctannonapueie Toku. OmpegeneHre KBa3UCTALlMOHAPHOIO TOKA.
[MpumMepbl KBa3HCTAIMOHAPHBIX TOKOB, TpaduyuecKas WHTEpIpeTanus
XapaKTepUCTUK JaHHBIX TOKOB TMpPH IOMOIIM METOAA BEKTOPHBIX
IUarpaMM.

10

Bcero 3a 1-ii cemecTp

117

KonebaTenpHoe  nBikeHWe. Bumbl  konebanmidt.  ['apMoHWYeckue
konebanus. CrnoxkeHue KojaeOaHuil, BEKTOPHBIE TUarpaMMBbl.
CoekTpanbHoe paznoxenue . Ilpumepsl pasznoxenus @Dypbe Ha
KOHKPETHBIX (PM3MUECKUX IPOLIECCAX.

16

Kunematnka BOJIHOBBIX mporieccoB. Ilonepeunsie U MpOAOJIBHBIE BOJHBI.
BonHoBOe ypaBHEHHE I IIOCKOH BOJIHBI, PELIEHHE JAaHHOTO ypaBHEHUS
— ypaBHeHHE BOJHBL. [Ipumepsl.

16

MuTepdepenmms n audpakims BoaH. CrioskeHne KoebaHui s IBYX
KOTE€PEHTHBIX HICTOUYHUKOB. VIHTepdepeHnys Ha TOHKUX IUICHKaX.
[Mpumepsr mudpakmun. JndpakimonHas permerka. EctecTBeHHBIN U
MOJISIPU30BAHHBIN CBET.

OnemenThl Dypbe-onTuku. [IpeacraBnenre rapMOHIYECKIX KOJICOaHH B
KOMIUIEKCHOM MIIOCKOCTH; psa Pypwe, unrerpan dypee.

14

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

KBanToBasi ontuka,reopus bopa. TemnoBoe wu3lydyeHHE M 3aKOHBI
M3ITy4YeHns aOCOIIOTHO YepHoro Tena. Teopus atoma bopa.

16

OcCHOBBI KBaHTOBOW MexaHUKH. [IpuHINT HeonpeneneHHocTu. KBaHnToBbIE
COCTOSIHUSI M NPUHLMII CYNEeprno3uuuu. BpemeHHoe M cTalMoOHapHOE
ypaBHeHusi  Llpenunrepa.  OmepaTopbl  (U3MYECKMX  BEJIWYHH.
KBanToBaHMe 3HepruM W SHepreTuueckuil cmektp. Ilpocreiimue 3amaun
KBaHTOBOW MexaHUKH. Pemenue ypaBHenus lllpeaunrepa s gacTUUbl B
OJTHOMEpHOW OEeCKOHEYHO TITyOOKO¥ moTeHIuanbHoi sime. [Ipoxoxnenue
MHUKPOYACTHLIBI Yepe3 MOTEHIHAIbHBIN Oapbep, TYHHEIbHBIH 3P EKT U ero
o0siICHEeHHe.

16

Dusuka aroMoB M Mosekyl. Atom Bogopoaa B Teopun Llpemunrepa.
[lepronuueckast cuctema 3aeMeHTOB MeHaeneeBa. MOJEKYNbl, THIIb
CBsI3ell B MOJIEKyJaX, MOJIEKYJSIpHBbIE CHEKTphl. Jlazepbl. DieMeHTHI
BOHHOI TEOpHH TBEPAOrO Tela.

15

ATOMHOE AAPO. CocTaB aTOMHOI'0O AApa U €ro XapakTCpuCTUKU. Macca u
PHEPTHA CBA3U AACP.

12

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

SnepHble CUIIBI U 4JIEpHBIE peakiuu. SnepHble Cuibl. PaluOaKTUBHOCTS.
3aK0H pagHOaKTUBHOTO pacmana. SaepHbIe peaKinu
DJieMeHTapHble YacTHllbl. Kiiaccudukaius 3J1eMeHTapHbIX YaCTHII.

12

Bcero 3a 2-ii cemecTp

117

HToro

234
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PacuyeTrHo-rpaduyeckasi padbora He MpeayCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padora He npexycMoTpeHa y4eOHbIM IJIAHOM

Oo0pa3oBaTebHbIE TEXHOJIOTHHU

[Ipu peanuzanuu y4yeOHOro Marepuajga Kypca HCHOJB3YIOTCS — pa3lInyHbIe
o0pa3oBareNbHbIE TEXHOJOTHUU, CIOCOOCTBYIOIIME CO3JAaHUI0 aTMoc(epbl CBOOOJHON H
TBOPYECKOW JTUCKYCCUU KaK MEXKIY MPENoJiaBaTesieM U CTYJIEHTaMH, TaK U B CTYJECHUYECKOU
rpymnmne. llenpto mpu 3TOM sBJSIETCS BBIPAOOTKA y CTYJEHTOB HABBIKOB W KOMIIETCHIIWM,
MO3BOJISIIOIIMX CAMOCTOSITEIBHO BECTH HCCIENOBATENBCKYI0 M HAyYHO-IIEJAarOrHYeCKyIO
pabory.

B cooTBercTBUU ¢ TpeboBaHusiMU oOpa3zoBaTeiabHOro cranaapra HUAY MUOU no
HampaBieHuto  noaArotoBku «09.03.02. MuHdpopManvoHHBIE CHUCTEMBI U TEXHOJIOTHUH»
peanu3anus KOMIETEHTHOCTHOTO MOAXOJa MpPeayCMAaTPHUBAET IMIMPOKOE MCIOJIb30BAHUE B
y4eOHOM IPOLIECCe AKTUBHBIX U HHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHATHIA:

1) pa30Oop KOHKPETHBIX CHUTyallMii TpH pPEIICHUH 3aJa4 10 KOHTPOJIBHBIM
3a1aHUsIM;

2) pa300p KOHKPETHBIX CHTyallMid TPH TPOBEJICHUH JICKIIMOHHBIX 3aHATHH, B TOM
yucie B popMe KOJUIOKBUYMOB;

3) BHeayaUTOpPHYIO padOTy B paMKax TEKYIIUX BHEAyJAUTOPHBIX KOHCYIbTALUM C
1EIbI0 (POPMUPOBAHUSA U PA3BUTHUA MPO(HECCUOHANBHBIX HABBIKOB 00YUYaIOIINXCS.

B pamkax yd4eOHBIX KypCOB MOTYyT OBITh NIPEAYCMOTPEHBI BCTpPEYH C
NPEACTABUTEIISIMU ~ POCCUUCKUX W 3apyOeKHBIX  KOMIIAHWM,  YHHBEPCUTETOB,
TrOCYJIapCTBEHHBIX W  OOIIECTBEHHBIX OpPTraHW3allMii, MaCcTep-KJIacChl JKCIEPTOB U
CIIELIMAJINCTOB.

Nudopmarmonnsie TE€XHOJIOTUH, UCIIOJIb3YEMBbIE npu OCYILECTBICHUU
00pa3oBaTeNbHOTO Mpoliecca Mo AUCIUILTNHE « DU3HUKa:

aKTUBHAsi paboTa C COBPEMEHHBIMH MaKETaMU MPUKIATHBIX MPOTpaMM IJisi 00pabOTKH
pe3yabTaToOB SKCIepUMeHTaNbHbIX HaHHbIX (Mathsoft MathCad, Microsoft Office).

DoH/ OLICHOYHBIX CPEICTB

q)OHI[ OLNCHOYHBIX CPCACTB IO AUCHUILINHE obecrnieunBaeT IMPOBEPKY OCBOCHUSA IINIAHUPYCMBIX
PE3yJIbTaTOB O6y‘{eHI/I}I (KOMHCTCHI_[I/Iﬁ n ux I/IHILI/IKaTOPOB) nocpeaACTBOM MepOHpI/IHTI/Iﬁ TCKYHICTO,
py6e>i<H0ro " TPpOMCIKYTOYHOT'O KOHTPOJIA 1O JUCIHUIIIINHEC.

IIporpamMmMa ouleHMBAHUS KOHTPOJIUPYEMOl KOMIIETCHIIUU:

Kox
Ne Kountpoaupyemsie pazaesibl KOHTPOJIMPYeMBbIX HanmeHoBaHue
n/n (TeMbI), MOIYJIHM TUCIUIJIMHBI KOMIIeTeHIU (MJIu OLICHOYHOTI'0 CPeACTBA
X Yacreii)

BxonHOW KOHTPOIb

1 BxonHOM KOHTPOJIb Bomnpocsl BXOgHOT0
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Kon

Ne KonTtposmpyemsblie pasaensl KOHTPOJIMPYeMBbIX HaumenoBanue
n/n (TeMbI), MOIYJIH JUCIUIJIMHBI KOMIIeTeHIUii (1JIu OIIEHOYHOTI'0 CpeCTBA
HX YacTeil)
KOHTPOJIS
(MMCEMEHHO/YCTHO)
ArtTectauys pa3ziesoB, TEKYIIMH KOHTPOJIb YCIIEBAEMOCTH
1 | OcHOBHBIE MOHATHS U ONpeAeSCHUS (PUIUKU. Tect — 1, nMCbMEHHO
Mexanuka HeroToHa
3akonbl  coxpanenus.  Kunematuka  u | YK-1, YKE-1, YKII-3,
JMHAMUKa TBEPJOro Tena. PensiTuBUCTCKAs OIIK-1
MexaHuka. MomnekyinspHas (uznka. OCHOBBI
TEPMOJMHAMHUKH.
2 | OCHOBBI AIIEKTPOCTAaTUKU. MarHUTOCTAaTHKA B TecT — 2, NMCBMEHHO
VK-1, YKE-1, YKII-3,
BaKyyM€ M B  BellecTBE. Y paBHEHHS OITK-1
Maxkcgemia. KBaszucrammonapHbie TOKH.
3 | KonebGarenbHoe nBumxeHune. CrekTpabHOE Tect — 3, mucbMeHHO
paziioKeHHe. Kunemaruka BOJIHOBBIX
nporeccoB. Murepdepenums u maudpakuusa | YK-1, YKE-1, YKII-3,
BOJH. JnemeHTsl Dypre-ontuku. KBanToBas OIIK-1
ontuka u teopus bopa. OCHOBBI KBaHTOBOMU
MexaHUKH. PU3MKa aTOMOB M MOJIEKYII.
4 | Atomuoe siapo. Snmepubie cwibl u snepubie | YK-1, YKE-1, YKII-3, | Tect — 4, mucbMeHHO
peakiuu. DJIeMEHTapHbIE YAaCTUIBI. OIIK-1
IIpoMexyTouHas aTTecTanus
1 SK3anel VYK-1, YKE-1, YKII-3, | Borpocsl Kk 3k3amMeny

OIIK-1

(ycTHO)

OueHo4YHbIE CpeICTBA

HanmenoBanue
Ne Kpatkas xapakrepuctuka oneHouHoro | IIpencraBieHne olieHOYHOTO
/o OUCHORHOTO CpeicTBa cpeacTBa B poHIE
CpeacTBa
1 | Bxoanoit konTpousib | [IuceMeHHBIH onpoc, HanpaBieHHbIH Ha | Bompockl BXoiHOTO
BBISIBJICHHUE MTPOOEIIOB B 3HAHUAX KOHTPOJIA
CTYIEHTOB U TOTOBHOCTH UX K
MOJYYECHHIO HOBBIX 3HAHUU.
2 | Onpoc IIucemenHslii  ompoc ¢ KpaTkuM | Bompocsl
U3JIOKEHUEM  PE3YJIbTAaTOB OCBOCHHUS
pasfena,  HalpaBJICHHBI Ha OLIEHKY
3HAHUM CTYAEHTOB B XOJAE TEKYLIErOo
KOHTPOJIs1 JOPMUPOBAHUS] KOMIIETEHIIUU
3 | Tecr Tect HampaBlleH Ha OLEHKY cTeneHu | POHJI TECTOBBIX 3aJaHHI
OCBOCHMS CTYJIECHTaMU 3HAHUH, YMEHUU
Y HABBIKOB B XOJ€ TEKYILETrO KOHTPOJIA
(dbopMHpOBaHUS KOMIIETEHIIUN
4 | Dk3ameH CpencTBo nIpoBepKH, peHa3HaYeHHOe | Bompock! k 3k3aMeny

JUISL OLIEHKU CTETIEHH JOCTUKECHMS
3aMJIaHUPOBAHHBIX PE3YJIbTATOB
(opMHpOBaHUS KOMIIETEHIIUU 110
3aBEepIICHUH W3YUYEHUS TUCIUIINHBI
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IlepeyeHb BONIPOCOB BXOAHOT0O KOHTPOJIS

1. UYro Ha3bIBaeTCs MaTepHaIbHON TOYKOW W TPACKTOPUEH €€ JBIKCHUS B
HEKOTOPOM CHCTEME OTcyeTa?

2. Jlatb ompejelieHHE TMOCTYIMATEIbHOTO M BpaIIaTeIbHOTO ABMXKCHUM Tela.

3. Uem otnuuaercs paBHOMEpPHOE MPSAMOJMHEHHOE MOCTYNaTebHOE JIBYKEHUE
OT HEPAaBHOMEPHOT0?

4.  CymiecTByeT I NOCTYNATEIbHOE KPUBOJIWHEUHOE ABUKEHUE?

5. 3anmcarb  QopMmMynael AN CKOPOCTH W MNyTH  MNPSIMOJUHEHHOTO
PaBHONEPEMEHHOTO IBH>KECHUSI.

6. CdopmynupoBath Tpu 3akoHa HproToHa.

/. Mexanuueckass pabota A Tpu TOPSMOJIMHEWHOM TMEpPEMENICHUU Tena Moj
JeCTBUEM MTOCTOSIHHOM cuiibl F onpenernsieTcst GopMyInoi.

8.  Uto Ha3bIBaeTCs 3aKOHOM BceMHUpHOTO Tsirotenus? Ko ero aBrop?

9.  Yro takoe Bec Tena?

10. Kak popmymnupyertcs 3axoH [lackans ais KUIAKOCTH U raza?

11. CdopmynupoBarh 3aK0H ApXUMena.

12. Yemy paBHO THAPOCTATUYECKOE JABJICHHE KUAKOCTU Ha ryOuHe h?

13. CdopmynupoBaTh OCHOBHBIE 3aKOHBI HCATBHOTO Ta3a.

14. Kak cBsI3aHO TTOHSATHE MOJISI BEIIECTBA ¢ YUCIOM ABOraapo?

15. Yemy paBHa paboTa raza npu U30XOpHOM Ipolecce?

16. Yro Takoe K.II.JI. TEIUIOBOM MaIlINHbBI?

17. Jlate ompeneneHue aOCOIIOTHOM M OTHOCUTEIBHOM BIIAKHOCTU BO3/yXa.

18. C kakoii cuioi B3aMMOICUCTBYIOT /IBa TOUEUHBIX 3apsiia’?

19. Yemy paBHaA €MKOCTb IIJIOCKOTO KOHAEHCATOpa?

20. UYemy paBHa  pe3yibTHpyIOIIas €MKOCTb MpHU  TapaUICIbHOM |
NIOCJIEIOBATEIBHOM COEUHEHUU ABYX KOHJEHCATOPOB?

21. UYrto Takoe MOCTOSIHHBINA TOK? YeMy paBHa CHIIa MOCTOSIHHOTO TOKa?

22. CdopmynupoBaTh U 3anmucath 3akoH Oma jis OJHOPOJHOTO y4YacTKa IIeTH
ITOCTOSTHHOT'O TOKa?

23. 3axon OMa aJisi 3aMKHYTOM LIETIH.

24. CdopmynupoBats u 3anucarh 3akoH [xoynsa-Jlenma.

25. Pabota u MOIIHOCTH 2JIEKTPUYECKOTO TOKA.
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Bormnpocsl Tekymiero KoHTpos

Tect- 1 Mexanuka, MoJieKyJasipHasi GU3MKAa U OCHOBbI TEPMOAMHAMHKH

Mexanuka

1. 3aoanue
Ommemome npasuiovisiii omaem:
Pasznen Mexanuky, M3ydaromuil ABHKCHHE TEN, HC pacCcMaTpuBas MpPHYH-
HBI, KOTOPBIE 3TO JBIKCHHE 00YCIABINBAIOT HA3BIBACTCSI
a). AMHAMHKA
0). craruka
B). KHHCMATHKA
r). PEIATHBUCTCKAS MCXAHHUKA

2. 3aoanue
Omaemome npaguivHovilil omeem:
Paznen MeXaHMKH, H3YYAIOMIM 3aKOHB PABHOBCCHS TCJI, HA3BIBACTCS
a). AMHAMUKA
0). craruka
B). KHHEMATHKA
r). PCIAATUBUCTCKAA MCXAHHUKA

3. 3aoanue
Ommemovme npasuivHblii omeem:
Paznen MexaHuKu, M3yYArOIIMKA ABHKCHHUE TEJI U MPHUYHMHBI, KOTOPHIC BbI-
3BIBAIOT ITO ABHKCHHE HA3BIBACTCSI
a). CTarhka
0). KHHCMATHKA
B). PCIATUBUCTCKAs MCXAHUKA
r). AMHAMHKA

4. 3aoanue
Omatemome npaguibHblii omeem:
JIuHKs, KOTOPYIO OMHCHIBACT MATCPUAIBHAS TOYKA IPU CBOSM JABHIKCHHH,
HA3BIBACTCS:
a). MepPeMEIICHHE
0). TpacKTOpHs
B). IyTh
r). paguyc BEKTOp

5. 3aoanue
Ommemome npasuivHblil Omeem:

Koopaunarsr MaTepuaneHON TOUKU B TI000i1 MOMEHT BPEMEHH MOXHO OII-

PCACTUTD, CCITH 3a1aHbI
4). HAYAIBHAA CKOPOCTh U HAYAIBHOE YCKOPCHHE
0). HAYATBHOC YCKOPCHHE M HAYATBHBIC KOOPAUHATHI
B). HAYaJIbHAS CKOPOCTb M HAYAIBHBIC KOOPAUHATHI
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6. 3aoanue
Ommemome npasuivHotil omeem:
OU3UICCKUM BCKTOPOM SIBIISICTCA:
a). MEPEMEIUCHUE
6). ckopocTb
B). YCKOpCHHC
r). KOJHUYCCTBO JBHIKCHHS

7. 3aoanue
Ommembme npasuivHblil Omeem:
YT0 SBASCTCS KOTHICCTBCHHOM MCPOI M3MCHCHUSI TIOJIOKCHIUSI TCIIA!
a). TPOMICHHBII MYTh
0). BCKTOpP MCPCMCINCHHUS
B). TPAaeKTOpUS
r). CKOpPOCTb

8. 3aoanue
Omaemome npaguionolii omeem:
Yucno CTeneHeH CBOOO B MATCPUATBHOM TOYKH PABHO!

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

Ommemome npasuivHblii omeem:
Yucmo cTeneHed cBOOO bl TOHKOTO OAHOPOIHOTO CTCPIKHUS PABHO:

a). 2
0). 3
B). 4
r). 5
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10. 3aoanue
Ommemobme npaguibHolll omeem:
IIpoiineHHBIH MaTEpHATPHON TOUKOM MYTh ¢CTh:
a). JIMHA TPACKTOPHH TOYKU
0). ATHHA BEKTOPA MEPEMEIICHUS TOUKH
B). BEKTOP, COCAMHSIOLIHI HAYAIBIYIO H KOHCUHYIO TOUKH ITYTH
r). JUHUS, ONMUCHIBACMAs TOUKOH B MPOCTPAHCTBE NPH €€ ABHIKCHUU

11. 3aoanue
Ommemome npasuivHblii omeem:
[lepeMemenne MaTepUaTbHON TOYKH CCTh;
a). TMPOMACHHBIH TOUKOH MYTh B MPOCTPAHCTBE
©). BEKTOp, HANPABJICHHBIH U3 HAYAIBHOH TOYKH B KOHEYITYIO
B). AJHHA TPACKTOPHUH TOUKH
r). JTHMHHS, OIHUCHIBACMAS TOYKOH B IMPOCTPAHCTBC MPH €& MCPEMEINC-
HHUH

12. 3aoanue
Ommemome npasuivHbli omeem:
[1IyTh, mpOIACHHBIN TCIIOM, CCTh!
a). BCJIMYMHA, PABHAS MOIY.IIO BCKTOPA MCPCMCIICHUS
0). AAMHA TPACKTOPHH TEIa
B). BEKTOpP, COCAHHSIOLIMHA HAYAIBIYIO U KOHEYHVIO TOUKH TPAEKTO-
pun
r). BCJIMYMHA, PABHAS MOAYIIO BCKTOPA, COCAHHAIONICIO HAYAIIO KO-
OPAMHAT U KOHCHITYIO TOYKY TPACKTOPUH

13. 3aoanue
Ommemobme npasuibHblil omeem:
[IepemeeHne MaTCpUAIbHONH TOUKH CCTh:
a). BCKTOP, COCAUMSIOLINH HAYAIO KOOPAUHAT U KOHCYHYIO TOUKY ITYTH
0). ATMHA TPACKTOPHH TOYKH
B). BEKTOp, COBMAJAIOLIUN C HAMPABICHUEM CKOPOCTH ABH)KCHHSI
r). BEKTOP, COCAMHSIOLUN HAYAIBMYIO U KOHCUHYIO TOUKH MyTH
J). BCKTOp, YHCICHHO PABHBIH IIPOHICHHOMY TOYKOMH IYTH

14. 3aoanue
Ommemome npasuivHbiil omeem:
MarepuanbHasi TO4Ka — 3TO:

a). Tel0 MpPeHEeOPEKUTEIbHO MATOH MaCChI
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0).

B).
T).

a).

PCOMCTPHYCCKAS TOYKA, YKA3BIBAKOWIAS TOJOKCHHUC TEJAa B IPO-
CTPAHCTBE

TEJI0 OYCHB MAJIBIX Pa3MEpOB

TCJI0, MACCO KOTOPOTO MOKHO MPCHCOPCYD B VCIOBHSIX JAHHOM
3aJa4u

TEJ0, Pa3MEPaAMH KOTOPOTrO MOXKHO MPSCHEOPEUb B YCIOBUAX JAH-
HOHM 33Ja4u

15. 3aoanue
Ommemome npasuivHotit omeem:
TpackTopust ABHKCHHUS MATCPHATHHOM TOUKH — 3TO:

a). JHMHUS, VKA3bIBAKOLIASI HAMPABICHHUE ABHKCHUSI TOUKH

0). JHHHS, OIIUCHIBAEMAs TOYKOH B IPOCTPAHCTBE MPH ABHKCHUH

B). TOHSTHC, TOXKACCTBCHHOC NMPOHACHHOMY TOYKOM IMyTH

r). JUTHHA BEKTOPA MCPEMCIICHUS TOUKH

7). BCKTOpP, COCAUHSIOLIHUI HAYAIBMYIO U KOHCUYHYIO TOYKH MY TH
16. 3aoanue

Ommemobme npasuivHolil omeem:
Kakas u3 crneayromux GopMyn, onpeacsIFOIMUX NCPEMCIICHUE (II0 MOy -
JI0) TeJIa HA ITOCKOCTH, ABISCTCS IPABHIBHOIM:

a). AR = +x5,) + (40
6). |AF|=(x+x)-(»+»)
9 [ar]= (5 —x) + (5 5)’
. |AF|=x %+ p 0y,

17. 3aoanue

Ommemome npasuiol blll omeem:
@duznyecKas BSIMYMHA, XaPAKTCPU3YIOMAsi ObICTPOTY U3MCHCHUS CKOPO-
CTH 10 MOAYJIKO U HAIIPABJICHUIO, SIBJSICTCA ...

ay.
0).
B).
T).

YCKOPCHHUEM
CKOPOCTBIO

CPCAHHM VCKOPCHUCM
CpeaAHEH CKOPOCTHIO
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MoaexkyasipHas pu3uka 1 0CHOBBI TEPMOAUHAMUKH

1. 3aoanue
Ommemome npaeuivHolil omeem:
XKuakocTs 1 ra3 UMEIOT OAMHAKOBbIC (PU3MYCCKHE CBOMCTBA MPU:
a). TEeMICPATVPE KHUIICHUSI
0). KPUTHYCCKOM TCMIICPATYpE
B). TEMICPATYPE KOUACHCAITHH
r). TEMICPATYPe HHBCPCUU

2. 3aoanue
Ommemobme npasuibHblil Omeem:
I'paduxom 3aBuCHMOCTH AABICHUSL OT 0ObEMA MPH HOCTOSHHON TCMICpa-
TYpE ABITACTCH:
a). mapabona
0). npsMas THHHS
B). rurepdona
r). OIPCACICHHOTO Ha3BAHUS HC UMCCT

3. 3aoanue
Ommemobme npasuibHblil omeem:
VpaBHeHHE COCTOSIHUS HACATBHOIO ra3a UMEET BUA!

PV
a). ——=const
1
0). E = const
V
VT
B). —— =const
P
P
r). = const
VT
4. 3aoanue

Ommemome npasuiviolii omeem:
OOBEM OAHOTO MOJISI BCLICCTBA TIPU HOPMAJTBHBIX YCIOBHSIX PABCH!

a). V,=224.10" MK

m

6). V., =224-10 m/mons-K

m
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B). V, =224.-10" m*/momn

m

r). V,=224-10° M /moms

5. 3aoanue

Ommemome npasuivHolil omeem:

Cpeansiss KHHETHUSCKASI DHSPTHSI, MPUXOASIIASICS HA OJHY CTENCHb CBOOO-
Jbl MOJICKYJIBI MACATBHOTO ra3a;

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

Ommemome npasuioHolit omeem:
B ypaBueHun Ban-nep-Baansca monpaska «a» YUHUTBHIBACT:
a). CTOJKHOBEHHE MOJCKYI MEXKAY COO0H
0). HM3MEHEHHME IIJIOTHOCTH I'a3a B 3aBUCHMOCTH OT TEMIICPATYPHI
B). B3aUMHOC NPUTSIKCHUC MOJICKY T
r). pa3Mcpsl MOJICKY rasa

7. 3aoanue
Omatemome npasuUTbHbLI omeem:
Yemy paBHa Macca OJHOTO KHJIOMOJIS YIIICKHCIIOro raza?

a). 44 kr
0). 42 kr
B). 46 kr
r). 43 kr

8. 3aoanue
Ommemome npasuivHeill omeem:
3axon Lllapns B aGCoMOTHOI mIKaIC TCMIICPATY]P 3AMHUCHIBACTCS TaK:
P
a). P =——
04
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P
B). PT :3_
ol
B ——
). Vi
T PO
9. 3aoanue

Ommemome npasuivHolil omeem:
Temmepatypa, ipu KOTOPOH Cpeauss apupMETHUCCKA CKOPOCTE MOJICKY.T
BOJOPOJa CTAHCT PaBHOM BTOPOH KOCMHUCCKON cKopocTH (B K):

a). 12-10°

6). 10*

B). 10°

r). 7,5:10°

). 11,85.10°

10. 3a0anue

Ommemome npasuibHvlil Omeem:

CpeaHssT KUHCTHUCCKAS SHCPTUS MOCTYIATCIBHOTO JBIKCHHS MOJICKY.TBI
HICAIBHOIO Iasa;

PV
a)., —
N
6). ZkT
3
B). ikT
2
r). nkl
11. 3aoanue

Ommemobme npasuivHblil omeem:
B ypaBuenuun Ban-nep-Baansca nonpaeka «b» YUHTHIBACT:
a). YMCIO CTOJIKHOBEHHUM MOIIEKYJ MEXAY COOOM
©). H3MCHCHHE IJIOTHOCTH rasa B 3aBUCHMOCTH OT TEMIICPATY PhI
B). OJHEPTHIO B3AUMOACHUCTBHUSI MOJICKYI
r). pa3Mepsl MOJIEKYJ ra3a



12. 3aoanue
Omatemome npasuibHvlil omeem:
C momompio HapoMeTpa U3MEPSIIOT:

a). Maccy
0). JaBIcHHUE
B). 00BeM

r). TEMIEpaTypy

13. 3aoanue
Omatemome npasuivHotii omeem:
Y neapHBIE 00BEM D 3TO 0OBEM ¢ IUHHLIBI:
a). MaccChl
0). IJIOTHOCTH
B). BCJIMYHHBI, 0OPATHOMU 00BEMY
T). W3 MPUBCACHHBIX BBIIIC BSIWTHH HET MPABWIBHOTO OTBCTA

14. 3aoanue

Omaemome npasuivtlii omeem:

Hasnenue cMmecH razos B cocyae oobemom 0,01 M’, €CITH B HEM HAXOJHUTCH
azot maccou 14 r u Bogopoa Maccoi 4 r npu 7'= 300 K:

a). 500 «lla
6). 500 arm.
B). 623 klla

r). 623 mm prt. CT.

15. 3aoanue
Omsemome npasuivHolii omeem:
CpeaHsis KBaApaTHUHAS CKOPOCTh!
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16. 3aoanue
Omatemome npasuiibHblll omeem:
B ypaBucHun Ban-aep-Baanbca nonpaska «b» uMeeT GPU3HUCCKHUHI CMBICIT:
a). 00BCM, KOTOPBII OBl 3aMsI OJHH MOJIb Tra3a MPH OCCKOHCYHO Ma-
JIOM JaBJICHUH
0). 0OBbeM, KOTOPbI Obl 3aHSIT OJUH MOJIb rasa MPH HOPMATbHBIX VC-
JOBHSIX
B). TMPCACTBHBIN O0BEM, KOTOPHIH OBl 3aHSUI OAWMH MOJb rasa MpH
JABJICHUH, CTPEMAIIECMCS K OCCKOHCYHOCTH
r). 00BeM, MPEIAOCTABICHHBIM 11 CBOOOJHOTO ABHIKCHHS MOJICKYJI
O/THOTO MOJIS Tas3a

17. 3adanue
Ommemobme npasuibHbllil omeem:
Yucao ABOraapo BeIpakacT:
a). YHCIO MOJCKYJI B ¢AUHHUIE 00beMa
0). YHUCIO MOJCKYJ B OAHOM MO/I¢ BEIICCTBA
B). YMCIIO MOJEKYJ B ¢ AMHHLE MACChl BEIIECTBA
r). YHCJIO aTOMOB B OJHOM MOJIC MHOTOATOMHOTI'O BCINCCTBA

18. 3aoanue
Ommemome npacuivHblil omeem:
KakoB mopsigok BEAWMUMHBI  HA3bIBAEMOM  TMOCTOSIHHOM  ABOrajpo

(v, =6.022-10%):
2). 23
6). 25
B). HET MOPAAKA, T. K. YMCI0 ABOragpo — 3TO YHMCJIO MOJEKYI, CO-
ACPrKALUXCsI B OAHOM MOJIC BCLICCTBA

19. 3aoanue

Ommemome npasuivHblii omeem:

Temmepatypa cMmecH, ¢ci B OATOHE CMKOCTBIO 5 JT COACPIKUTCS CMECh
reaus w1 Boaopoaa maccout 10 r mpu nasneann 500 klla, mpuuem maccosas
nouist renust passa 0,6:

a). 86°C
6). 75°C
B). 75K
r). 258K
a). 86 K
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TecT- 2 DiIeKTPUYECTBO 1 MATHETU3M

1. 3apanune

OTMeTbTE MPaBWILHBIH OTBET:

Cunoii JlopeHua Ha3bpIBaeTCH. ..
a). cuia, ACHCTBYIOIIAsI HA MPOBOAHUK C TOKOM B MArHUTHOM MOJIE
0). cuia, ACHUCTBYIOIIAS HA 3apsT CO CTOPOHBI AICKTPUICCKOTO MO
B). CHWIa, ACHCTBYIOINAS HA 3aps] CO CTOPOHBI MATHHTHOTO ITOJIS
r). CHIa TATOTCHUS 3apsAI0B

2. 3aganue

OTMeThTE NPaBH/ILHBIIH OTBET:

3akon buo — Caapa — Jlariaca aas anemeHTa dl npoBOAHHUKA, IO KOTOPO-
MY TCUCT TOK ' , Ha paCCTOAHWUH ¥ 3aIMUCBIBACTCA B BUJC. ..

1\ dl xF
a).  df =M [‘ f’}
4x r
_Ildl xF
9. at-1%7]
7
5). Bt l
da
r 7 _ Il'ty(_) 7 o
r). H=0 1[1x;]
3. 3aganue

OTMeTbTE NPABHIBHBIH OTBET:
Teopema I'aycca At MArHUTHOTO NOJISE UMEET BUA. ..

a). BS=0

6). §BdS =0
S

B). §Bdl =0
!

r). IEdSz =)
S
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4. 3aganue

OTmeTbTE NPaBUILHBIH OTBET:

CBsI3b MCKAY IICKTPHUCCKHM CMCIICHHCM B CPCIC M HAIPSLKCHHOCTBIO
BHCIITHCTO 3JICKTPHYCCKOTO TIOJSL...

8., D=gegl
B). D = 5‘0
L f
r). D=—
£
5. 3apanue

OTmeTbTE NPABUILHbBINH OTBET:
3axon OMa AT YYacTKa ICTIH. ..

J
E
g
0). [=—
) R
) U
B). -
R
r). U=¢R
6. 3aganue

OTMeTbTE NPaBUILHbBINH OTBET:
dopmyra 11 ITIOTHOCTH TOKA. .

0
a). ./—S
6). j=1IS
dl
B). /_dS
_d0
r). ']_d[
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7. 3apaHue
OTMeTbTE NPAaBHIBHBIN OTBET:
®opmyaa, BeIpakarolas BTopoi 3axkoH Kupxroda,:

a). Z[iRi - ZUk
i k

0). Z[A'Rk =0
-
B). IR=¢
r). Z[iRz’ :ng
; %
8. 3aganue

OTMeThTe MpaBHILHBIN OTBET:

[MpoBogsias pamka mnowagsr 200 oM’ Bpamactcs ¢ gactotor 16 I B
MOCTOSIHHOM MarHUTHOM noje ¢ uuaykumeit 0,5 Ta. MakcumanbHoe 3Ha-
yeHue I J]C, BOZHHKAIOLIEH B KOHTYPE, PABHO...

a). 1B

6). 0,16 B

B). 10kB

r). 160B
9. 3aganue

OTMeTbTe NpaBWJIbHDBIN OTBET:
[loTok BEKTOpa CMEIIEHUS INEKTPOCTATHUECKOTO MO B AMSIECKTPUKE Ue-
PE3 3aMKHYTYIO HOBepKHOCTb paBEH...

§Dd§- Zq,

§Dd5 Zq,

'f])d? Zq
). 8

B).
$LdS = g,
S i

10. 3aganue
OTMeThTE NPaBH/ILHBIH OTBET:
EanHuna uaMepeHus noTeHUHaNA. .

a). Jx/B
0). B

B). A

r). B/m
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11. 3aganue
OTMeTbTE NPABHILHBIH OTBET:

—

3apsia ¢, ABHKYIIMHCS CO CKOPOCTBIO V| cO37aCT HA paccTOSTHUK ' Mar-
HHUTHOE MOJIE C HUAYKLIMEH. ..

4 B= 2] —q[W]
' 4 ¥
6) ]:’1 _ :uluo q ?F]
' 4 r
) 5-d7]
.
b, Botdv
' 4r r*
12. 3apanue

OTmeTbTe NPABUJILHBIH OTBET:
MHaykuMs MarHUTHOTO MOJISL TOKA, TEKYLUETO MO MPSIMOMY OECKOHEUHOMY
NPOBOAHUKY, HA PACCTOSHHH R OT MPOBOJAHHUKA PABHA. ..

a). H :_,u,u,)[
27TR
6. B=tul
4R
1
B). e
2R
5. B= !
2R
13. 3aganue

OTmeTbTe NPaBHJIbLHBII OTBET:
Konryp / nponuseiBactest Tpems Tokamu: /; = 1A, ,=2A, I;=3A. Lupky-
JSIHSE BEKTOPA MAarHUTHON MHAYKITHH BIOJb 3TOTO KOHTYpa pasHa (B ¢Iu-

HMIAX Lo A)...
: 7 I,
1 ‘;1
a). 6
6). 5
B). 8
r). 7
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14. 3aganue
OTMeTbTe NPaBHUIbLHBIH OTBET:
Teopema laycca ans MarautHOTrO MoJs B Teopuu Makceenna. ..

6). §HAS=Y I,
L k

B) §1§d* ~0
L

15. 3aganue
OTMeTbTe NMPABHIbLHBII OTBET:
ConpoTHBICHHC TIPOBOIHUKA ATHHOM / M IIIOMIAAbIO CCUCHHUS S PABHO. ..

a). R=plS

/
R=p—
0). P <

B)~ R = lLSv
b"
R=p—
r). o ;

16. 3aganue

OTMeTbTe NMPABHIbLHBII OTBET:

3a HampaBJICHKC TOKA HA PUCYHKC MPHHUMACTCS HAIPABJICHHC!

T =
I |

R
e

a). 0T OTPHLATEIBHOrO NOMHOCA K MOTOKUTETBHOMY
0). OT NOJOXKHUTEIBHOTO MOMOCA K OTPULIATETBHOMY
B). HAIpaBICHUE TOKA BHIONPACTCA MPOU3BOIBHO

I). TOK B CXEME OTCYTCTBYCT




17. 3aganue
OTmeTbTE MPABHJIbHBIH OTBET:
EnuHuna u3MepeHust HUIyKTHBHOCTH. ..

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

OTMeTbTE NPABUIBHBIIH OTBET:
SBnenue ckuH-3¢Q(PexTa 3aKIIUACTCS. .

a).

0).
B).
T).

B BO3HUKHOBEHHHM JJIEKTPHUYECKOrO TOKA B MACCHBHBIX MpO-
BOJAHHKAX

B HArPEBAHUH MPOBOAHUKA MPH MPOMYCKAHUH SAEKTPHUUECKOTO TOKA
B HAMArHUYMBAHUM NPOBOJIHHKA IIPH MIPOITYCKAHUH TOKA

B BRITCCHCHMH MCPECMECHHOTO TOKA Ha IOBCPXHOCTHh MPOBOJHHUKA

19. 3aganue
OTmeTbTE NPaBUILHBIH OTBET:

BeKTOp 3/1CKTpHUCCKOro cMeeHus L) B JUANCKTPUKE OTIPECACIISCTCS. .

a). CBSA3aHHBIMH 3apsiaaMH
0). AUNOISIMH B JAUDICKTPHUKE
B). CBOOOJHBIMH 3apsiaaMH
r). CyMMOH CBOOOJHBIX H CBSI3AHHBIX 3aPsi10B
Tect- 3 OnTHKa
1. 3apanue

OTMeTbTe MPaBUIbHDBIE OTBETHI:
ABnenus, KoTopbie 00BACUAIOTCS JUCTIEPCHEH CBETA:!

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

OruOAHHUE CBETOM MPETSITCTBHS

OTPAXKEHHE OT MPAHMULIBI Pa3aena 2-x cpea
Pa3I0KCHUE CBETA B CIIEKTP HOCTIE MPETOMICHHUS
pazyKHasg OKpacka MbLTbHBIX TTY3bIpEH

pagyra
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2. 3aganne
OTmeThTe NPaBHIILHBIN OTBET:
Hudpaxuus cBeTa — 310!

a). 3aBHCHMOCTb MOKA3aTC/Is MPCIOMIICHHS BEIIECTBA OT YaCTOTHI
0). sBICHUC OrMOAHHS BOTHOH MPCTISTCTBUS
B). PE3yJabTaT HAIOXKCHMS KOTCPEHTHBIX BOJH
). Pa3IoKeHHE CBETA B CIIEKTP MOCIIC MPEIOMICHHSI
7). TPCHMYMICCTBCHHAS OPHCHTALMS IUIOCKOCTH KONCOaHHWH CBETO-
BOU BOJTHBI
3. 3aganue

OTMeThTe NPaBHIILHBIH OTBET:
ABCOMIOTHO YEPHOE TEJIO — ITO:

a). abCOIIOTHO TBEPAOC TEJIO YCPHOTO LIBETA

6). ucpnoe Teno mpu 0 K

B). TCJIO, IOJHOCTHIO MOTJIOMIAONICC BUIUMOC H3TYUCHHC

r). TCNO, OTPAXKAKIIECE BCC BHABI U3TYUCHHS

,Il). TCJI0, IIOJHOCTBIO MOTIOIAKIICC BCC BHUABI U3TYUCHUA
4, 3apanue

OTMeTbTE NPABHJIbHBIH OTBET:
CnexTpanpHas MIOTHOCTh YHEPTETHUCCKON CBETHMOCTH TENA BBIPAKACTCS

dbopmy 0¥
U3
R .. = d V,v+dv
a). K
d noen
V,V+dv
8 iy =—2iL
dVVv,v+dv
noen
R . = d v, v+dv
B R,y= _dv
AW
v,v+dv
T). Ay =—2
de,wd\!
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5. 3aganue

OTMeThTE NPaBHIbLHBIIH OTBET:

[locae mpoxoKACHUS IUTACTHHKH | CBET MONHOCTHIO TOApH30BaH. Eciam
yron mexay HanpasiacHusIME OO0 u O°0° ¢ =30°, 10 uHTCHCHUBHOCTH J; 1

J> CBS3aHBI COOTHOLICHUEM. . . .

T .
_/;(’)/
a). J’} = z'_]1
-4
0). J2 = Jl
4
B). Jl = J]
o
r). Jz = Tl
6. 3aganue

OrMeThTE MpaBHIbLHBIE OTBETHI:
CKOpOCTh PacpOCTPAHCHUS HJICKTPOMATHUTHOM BOJIHBI B BAKYVYMC:

OCCKOHCYHO OOMbLIAsT

300 000 km/c

yOBIBAET OOPAaTHO NMPOMOPLMOHAIBHO KBAAPATy PACCTOSIHUS OT
UCTOUHMKA CBETA

r). 3000 km/c
1). 310° m/c
7. 3aganue

OTMeTbTE NPAaBHIBHBIH OTBET:
CBa3p a0COTIOTHOTO MOKA3ATESI MPEIOMICHHUSI CPEIBI H €€ ICKTPUICCKOM
¥ MAarHUTHOH MIPOHHUIIACMOCTH BBIPAKACTCS (POPMYIIOH:

a).
0).

n:\/sTt

n=_|—
n
n=gu
n=—
€
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8. 3axanue
OTMeTbTE NPABUILHbBINH OTBET:
Hucnepcus cBeTa — 3T10:

a). 3aBHCHUMOCTD AJIMHBI BOJIHBI CBCTA OT YaCTOThI

0). TPAMOIMHECHHOE PacCIIPOCTPAHCHHUS CBETA

B). 3aBHCHUMOCTb NOKA3aTeIsl MPEIOMIICHHSI BELIECTBA OT YACTOTHI
cBETa

1"). 3aBHCHUMOCTD YI/1d NPCIOMIICHUS Jy4a OT yria naaCHUs

J). TPCUMYIICCTBCHHAS OPUCHTAIMS IUIOCKOCTH KOJCOAHHWH CBETO-
BOH BOJTHBI

9. 3aganue

OTMeTbTE NPaBWILHbBIH OTBET:
Ycnosue, HeOOX0AUMO AJIsI HAOMIOACHUS AUPPAKLINU CBETA:

a). amMIuMTyAa KonaeOaHui Jo/pkHA ObITh MHOTO OOJBINE Pa3MeEpoB
MIPCUATCTBUSA
0). ammuTvaa KonebaHui AOKHA OBITE CPABHHMA C Pa3MEpaMHu mpe-
VSITCTBHSI
B). JAJHHA BOJIHBI JODKHA OBITh CPABHHUMA C PA3MEPAMHU NPEUSITCTBUS
r). AJIMHA BOJIHBI JO/DKHA OBITh MHOTO OOJIBIIE Pa3MEPOB IIPEHUSITCTBUS
10. 3aganne

OTMeThbTE NPaBHWIbLHbIE OTBETHI:
HenpepriBHBIN CHEKTP U3MYUCHUS AAKOT:

a).
0).

B).

r).

).

TBEpAbIC BemecTBa mpu temmneparype 0 K<7'<273 K

YKUAKOCTH IIPH BBICOKOM TEMIIEPATYPe

TBCPABIC, JKHIKHE M Ta3000pa3HbIC BCIIECCTBA IPH TEMICpaTy-
pe 273 K

PACKAJICHHBIC TBEPABIC TCIA U ra3bl MPU BHICOKOM JABJICHHUH
pacKaJICHHBIC Ta3bl [P HU3KOM JABICHUN

11. 3aganne
OTtmeTbTE NPABHIILHbBIH OTBET:

Eaunnua cnexTpaabHON MIOTHOCTH 3HEPTETUUECKOH CBETUMOCTH R, 7 :

a).
0).
B).
)

Tx/m°
Jox/m

H/ »*

H/m
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12. 3ananue
OTmeTbTe NMPaBHJILHBIH OTBET:
SBneHne, KOTOPOE OOBSICHSICTCS NOISIPU3ALUEH CBETA:

a). orubaHHE CBETOM HPEIBITCTBHS
0). pacIICILICHHC JyYa Ha ABA, PACIIPOCTPAUSIIOINUXCS B PA3HBIX Ha-
TPpaBJICHHUAX
B). MPEIOMIICHHE JIyua
r). PasI0o’KEHHUE CBETA B CIIEKTP MOC/EC MPEIOMIICHUS
a). paayra
13. 3ananue

OTMeTbTE NPaBHILHBIH OTBET:
ITpu xakom yrae, no 3akoHy Maroca, HHTEHCUBHOCTb CBETA BBILIEALIECTO
M3 aHaau3aTopa OyAeT MAaKCUMAIbHOM:

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

OTmMeTbTE NMPaBUJIbHbIE OTBETHI:

DopMyIIBL, ONPEACTIAIOMINEC JTHHY CBCTOBOM BOIHBEI A (¢ — CKOPOCTH BOJI-
Hbl, 7' — nepuoa koieOaHU, Vv - 4acToTa KOJIeOaHHil; # — MoKa3are/ib npe-
JIOMJICHUS CPEbI):

a).
0).

B).
r).

a).

A=cTl
A=
c
A=cn
j B
v
A=<
143

15. 3aganue
OTMeThTE NPaBHIIbLHBIH OTBET:
Vron nageHust 1yua .S Ha rpaHdny paszgena cpex 1 u 2

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

M
S S’
i B
1 o
2 0
r
N SN
o
i
B
i+ B
ot i
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16. 3apanmue
OTMeThTE MPaBH/IbLHBIH OTBET:
CBOHCTBO cBeTa, OOBACHSAOLIESE TOIYO0H UBET Heba:

a). TIOTJIOLICHUE

6). paccesHHC

B). OTpPa)XCHUC

r). TNPECIOMIICHHC
17. 3aganmue

OTMeThTE MPaBHILHBIH OTBET:
YcnoBue makcumyma npu Ju(pPake CBETOBBIX HYYKOB HA AU(PPAKLIHOH-
HOM peIICTKE:

a).
0).

B).

r).

dsing=+2m+ l)%, (m=0,12..)
dsingp=12mAk, (m=1,2,..)

dsmqe= iZm%, (=0, 12,0

dsing= i(2m+l)%, (m=12,..)

18. 3aganue
OTmeTbTE MPaBHIbHBIH OTBET:
JluneluaTelii COEKTpP U3TYUSHUS JAKOT:

a).

0).

B).
r)k

).

ra3el IPU HU3KOM JABICHUH
TBEpABIC BemecTBa npu temmnepatype 0 K <7'<273 K

TBEp/bIE, )KUAKHE U ra3000pazHbie BeuecTsa npu temneparype 273 K
pacKaICHHBIC TBEPABIC TCJIA U I'a3bl IPU BBICOKOM JABICHUU
YKUJKOCTH IIPH BBICOKOH TEMIIEpaType

19. 3aganmue

OTMeTbTE MPaBH/IbHBII OTBET:

Ceer, B KOTOPOM KOJICOAHHSI CBETOBOrO BEKTOPA MPOUCXOASAT B OMPEAC-
JICHHOM, HO HCHCKITIOUMTCIbHOM HAIPABIICHHH, HA3BIBACTCS:

a).

0).

B).
r).

HCIIOJIAPHU30BAHHBIM
TACTHTHOMMOJIAPHU30BAHHBIM
IMIOCKOMNOIIPHU30BAHHBIM
CCTCCTBCHHBIM
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Tect- 4 AToMHas pusnka

1. 3apanue

OTMeThbTE NPABHILHBIH OTBET:

HanpaBicHue JBHSKCHUSI SICKTPOHA OTJAUH € COCTABISICT C HAMPABICHUCM
nmagatoero ¢orona yrona 30°. UMHyIbC paccessHHOTO OTOHA PABCH. ..

a). \/ng

6). 15v3P,

B). 05P,

r). 243P,
2. 3aganue

OTMeTbTE NPABUIbHDBIH OTBET:
Cpeanee BpeMst JKU3HH PAAHOAKTHBHOTO SAPA!

a). T=A

6) T=21k

B). tT=2A

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

OTMeTbTe NPaBUIbLHbIH OTBET:
dopmyna Komnrona s paccestHus GOTOHA:

a). AA= %Sing

me
0). Ak= isin2 9
me 2
B). AA= Lsing
me 2
), Ak= 2—h51112 9
me 2

4. 3aganue
OTMeTbTE NPABHIBHBIIH OTBET:
[lepuon nonypacnaga Ty, BerancaseTcs mo popmyie:
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0). Tl N
B). Tl = 2111—2
3 A
5. 3apanue

OTmMeTbTE NPaBHIBHBIH OTBET:
®opmyna Pundepra:

6. 3aganue
OTMeThTE NpaBHIbLHBIH OTBET:

3akon Kupxrodda eipaxkactcs GhopmyIou:

a) }‘\,Jv :h

AV,T

2
6). o= 2“: kT
6

B). Apa =0/T

21hv’ |
F). rv,T = 2

c e/’l\' :(/Cl ) _ 1
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7. 3axanne
OTMeTbTE NPAaBHIBHBIH OTBET:

[MpaBuio cmemeHus Aas pAAMOAKTHBHOIO O — Pacnaja;

A A 0

6). 2X >4+ JHe
g, 2X¥ -5, 47+ Je
r. X+a—>Y+b

8. 3aganne

OTMeTbTE NPaBHIBHBIN OTBET:
®opmyaa a¢ bpoiim:

a). p= ﬁ
Vv
6). rA=L
h
h
B). p =
r). p=mc
9. 3aganue

OTMeThTE NMPaBHILHBIH OTBET:
3axoH cmeeHust BuHa Beipaskaetes popmMyTon:
a). Ay =071

3
6). hr= 27372\} ehv/(/}T) 1
B). Foo = jvj
v,T'
B 2mv?

r). HAo S—kT

c

10. 3aganne
OTMeThbTE NPAaBUIBHBIN OTBET:
[IpaBuio cMeeHus A PAgUOAKTHBHOTO 3 -pacnaja:

a), 72X 3453+ He
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A A-
B). #X-342F
A A 0
r. ;X ;0¥ + _je
11. 3apanue
OTMeThTE NMPaBHILHBIH OTBET:
CooTtHoweHue HeonpeaeneHHocTu [ 'el3endepra:

a). AxAp<h

0). AxAp=h

B). AxAp=h

r). AxAp=1
12. 3aganue

OTMeThTe NPaBWIbHDBIN OTBET:
3axon Panca — [Ixunca Beipaxkactes GopMyIIoH:

2nv? -
a). r\,’T = 02 k!
0): Age = 01T
R
B). r\,’T = o
Av,T
r). R=oT"*
13. 3aganue

OTmeTbTE NPaBUIbHBIN OTBET:
DOTOH — 3TO YaACTHILIA, ...
a). JBIDKYIIAACS ¢ OOJBINOH CKOPOCTBIO M 00MaJaroInas SHCPTHCH,
HE 3aBUCSIIEH OT MaCChl
0). ABwKywAsics ¢ OOMBLIOH CKOPOCTBIO, MACCA MOKOsI KOTOPOH pas-
HA HY IO
B). JABIIKYINASCS C OOJBINON CKOPOCTBIO M 00JaJaromas MaccoH, 3a-
BUCAIICH OT CKOPOCTH JBHIKCHHS
r). ABHXKYLIASCS CO CKOPOCTBIO CBETA, MAcca MOKOs KOTOPOH paBHA
HY IO

14. 3aganue
OTmeTbTE NPaBUIbHBIH OTBET:
ITpaBuio cMeIeHUs /151 PAAHOAKTHBHOIO B -pacnaza:
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a). 5X o 423Y + JHe
6). EX 3., K+ je
B). 7X o , Y+ e
), dX-s44y

15. 3aganue

OTMeThTE MPaBHILHBIH OTBET:
Ypasuenne Llpeauarepa aist cTaiMOHAPHOTO COCTOSIHUS

i': [E+U(x.y.2)lw(x.y.2) =0

a). Vy(x,y.z)+
2m
6). Ay(x,y,z)- h_z[E +U(x, 3. 2)w(x,y,2) =0
2m
e [E-U(x.y.29)]w(x.y,2)=0
). Viy(x.y.z)— %C[U — E(x,y,2)p(x,3,2) =0
1

B). V2\|/(x,y, z)+

16. 3aganue

OTMeTbTE MpaBWILHBIH OTBET:

®opmyna [Mnanka a1s CICKTPAIBbHOM TIOTHOCTH YHEPTETHUSCKOM CBETH-
MOCTH UMEET BU:

) B 2nhy’ 1
Ve ST T IR
2
6). r,q= 2";’ kT
C
) R\' T
B). v, T - :
' A\uT
r). Ap. =0/T
17. 3aganue

OTmeTbTe NpaBHILHbBIN OTBET:
CumBon X B peaxumn N + sHe — 'JO+ X ecs:

a). |p
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1

0). ¢n
B). llH
r). _(l)e
18. 3aganue

OTMeTbTE NMPaBWIbHbIIH OTBET:

5
Yacrora uzayucHus 310" T 3a | ¢ HCTOYHHK M3TyUEHHS MOIIHOCTHIO 40

Bt ucHyckaer ... GpoTOHOB

a). 1,010
6). 2,010
B). 2.010"
r). 1,010%
19. 3aganne

OTmMeTbTE NPaBHIBHBIH OTBET:

Cumson X B peakuuu ; Be + sHe —> '2C + X ects:

a). 1p
6). on
B). [H
r). _(l)e
20. 3aganne

OTMeThTE NPaBH/IbLHBIN OTBET:

Crammonaproe ypasHcHuC lllpeamnrepa ams 37CKTPOHA B BOJAOPOAOIIO-

T0OHOM aTOME UMEET BH:

a).

0).

X "
_h_A\P +U(x,y,z,)¥ =ih in
g
I e
2m ot

, 5.1

A\P+':;T(E—m®20x =0
2

8+ 22 -2y =

h dmeqr
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Bonpocbl TpoMesKyTOYHOT0 KOHTPOJISI

Bonpocsl k 3x3ameny (1 cemecTp)

1. ®usuka, ee onpeneneHue, NpeIMeT U3y4eHUSI 1 OCHOBHBIE TIOHSTHS.

2. Marepusi u ee BHJIbI, CITIOCOO CYIIECTBOBAHUS MAaTEpUU. DHEPTHSI.

3. MexaHuka, pasleiabl MEXaHHKH, MEXaHUYECKOe nexkeHue. OrmnpeneneHue
MEXaHUYECKON CUCTEMBI, 3aMKHYTasl (M30JIMPOBaHHAs) MEXAHHYECKAsi CUCTEMA.

4. CucreMa orcuera M cucTeMa KoopauHat. [ToHsTHE MaTepHabHON TOYKH.

5. OnpeneneHne BEKTOpa, MpOCTeilne anreOpandyeckue omepaludd C BEKTOpaMH,
CIIMHUYHBINA BeKTOp. basucHble equHUYHBIC BEKTOPHI |, J, K ¥ cucTeMa KoopauHar.

6. Panuyc-BekTop I, BeKTOp TniepemenieHust Ar, BEKTOp MTHOBEHHOW CKOPOCTH V.

/. Bextop  yCKOpeHus, HOpMallbHas  COCTaBJIAIOLIAs dn W TaHTCHLHAJIbHAA
COCTaBJISIIOLIASL @, BEKTOpAa YCKOPEHHS.

8. Omnpenenenrie MOIyJsi BEKTOpa YCKOPEHHUS.

9.IlyTh S mpu NPOU3BOJIBLHOM JBUXKEHUU MaTepualibHON Touku. ['paduueckoe
U300pakeHue nytd S ( Kak IUIomanas QGUrypsl Ha Trpaduke, oTpaxkaronem
3aBUCHMOCTb CKOPOCTH V OT BpEeMEHH ! ) mpu TpPOHM3BOJBHOM JBIDKCHHU MAaTEpPHATbHOW
TOYKH.

10. B kakoMm ciy4ae yroi MOXHO cuHMTaTh BekTopoMm? [IpuBecTH pHCYHOK.

11. BexTop yTIiOBOI CKOPOCTH ® M BEKTOP YIJIOBOTO yCKOpeHus f3.

12. CBs3p MeXy JIMHEWMHOW CKOPOCTBIO V U YIJIOBOM CKOPOCTBHIO ® .

13. CBsi3p MEXIy TAHTEHIIMAIBHON COCTaBISIONIEH YCKOPEHHS d, W YIJIOBBIM
YCKOpEHHEM [3 .

14. UnepumanpHas cucreMa orcdyera u 1-biii 3akoH HbroToHa.

15. Onpenenenue cuibl, MpaBwiIo ciaoxkeHus cuil. [lpuBectu mpumep.

16. Bropoii 3akoH HproTOHa W TpaHUIBI €r0 MPUMEHEHHUS.

17. Tpetunii 3akoH Hpl0TOHA U €T0 CBSI3b C 3aKOHOM COXPaHEHUs UMITYJIbCca

18. PaGota cuibl, omnpeneieHHe KUHETHUYECKON JHEPTUU; MOTCHIMAIbHAS JHEPTHSL.
[Ipumepsr.

19. 3akoH coxpaHEHHs PHEPTHUH

20. A6comoTtHo TBepaoe Tenmo. IlocTymarenbHOE W BpamiaTeIbHOE JIBHDKCHHS
TBEPAOTO TeNa.

21. lleHTp UHEPLMH TBEPAOIO TENA, ypaBHEHUE JABHKEHUS LICHTPA MHEPLIUU.

22. MOMEHT cuJIbl U HAmpaBJICHHE BEKTOpA MOMEHTA CHIIBI.

23. MOMEHT WHEpIMU MaTepUaqbHON TOYKM U CHCTEMbl MaTE€pPHAIbHBIX TOYEK.

24. MOMEHT MHEpIMH CIUIOIIHOTO Tejla Ha MpUMepe LMJIHHIpA.

25. OCHOBHOM 3aKOH JWHAMUKHM BpallaTeIbHOTO  JIBIKEHUS I Tela ¢
(UKCUPOBAHHON OCHIO BpAILlEHUS. Y CIOBUE PAaBHOBECHS TBEPAOIO TEia

26. MOMEHT UMITyJIbca U 3aKOH COXPAaHEHHUS MOMEHTa MMIYJIbCa.

2. CpaBHEHUE JBUKEHUS TBEPIOTO TeJla C ABMKEHUEM MaTEepHAIbHON TOUKH.

28. IIpuHIMT OTHOCUTENBHOCTH B MeXxaHuKe. [1ocTynaTel TEOpUU OTHOCUTENBHOCTH.

29. CnencTBuUsi TEOPUU OTHOCUTEIBLHOCTH. B3aMOCBSI3b MacChl U SHEPTHH.

30. CraTuctuueckuit 1 TEPMOAMHAMUYECKUN METO/IbI M3YUEHU CBOMCTB BEIIECTRA.
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31. MonekynsipHO-KMHETHYeCcKass Teopusi razoB. OcHOBHBIE MoHATUA. OnpeneneHue
UJI€aIbHOTO ra3a

32. JlaBnenue, TeMriepatypa , BHyTPEHHSSI SHEPTHsI UICaTLHOTO Ta3a ¢ TOYKU 3PCHUS
MOJIEKYISIPHO-KUHETHYECKON TEOPUH

33. YpaBHEHHUE COCTOSHUSA UEATBHOTO ra3a, ypaBHeHue Knaneiipona — MenjeneeBa

34. dusnueckuii CMBICTT YHUBEPCAIBHOM ra30BOM MOCTOSHHOM.

35. OCHOBHBIC OHATHS TEPMOJTUHAMUKH ( TEIIO, TETUIOTA, MMPOTIECC M T 1T )

36. IlepBbIil 1 BTOPOI 3aKOHBI TEPMOAMHAMUKH

37. luxmsl, paboTa 3a UK.

38. Huxn Kapuo u KIIJI uneanbHOM TEMIOBOM MAIlIWHBI.

39.Kak ompezensieTcss TOUCUHBIA DJIEKTPUUECKHUI 3apsii U KaKOBBI €ro cBOMCTBa?

40.ChopmynupoBath 3akoH KyjgoHa B BEKTOPHOM BHUJE, MPUBECTU NIPUMEpP €ro
MPUMEHEHUS .

41.]latp  ompejelieHHE DJEKTPUYECKOrOo TOJiI M BEKTOpa  HANpsHKEHHOCTH
AIIEKTPUYECKOTO MOJIS.

42 Kak ompenensroTcsi CHUJIOBBIC JIMHUMA BEKTOpPA HANPSIKEHHOCTH JJICKTPUYECKOTO
noJsig? M300pa3uth 3JIEKTPUYECKOE IOJIE, CO3[]aBAEMOE CHUCTEMOM JABYX PAa3HOMMEHHBIX
3apsI0B

43.ChopMynupoBaTh  MPUHIUIT  CYMEPIO3UIUHA  DJICKTPUYECKOTO  TONI |
MPOWUTIOCTPUPOBATh €r0 Ha KOHKPETHOM MpPHUMEPE.

44 Kak ompejensieTcss BEKTOP WHIYKIMH SJEKTPUUYECKOTO TOJISI U MOTOK JAaHHOTO
BEKTOpa 4Yepe3 MOBEPXHOCTH?

45.ChopmynupoBath TeopeMy OcTporpaackoro-I'aycca st 3JI€KTPUUECKOTO TOJIs
Y MIPOWJLTIOCTPUPOBATH €€ HA KOHKPETHOM MPHUMEPE.

46.[laTe ompezeneHre MOTEHIIMANA U Pa3sHOCTH TMOTEHIIMAJIOB.

47.Yto Takoe OKBUIMOTEHIMaNbHas ToBepxHOCTh? KakoBa ee dopma s
TOYEHYHOT'O 3JIEKTPUYECKOro 3apsiaa?

48 Kak cBsi3aHBl MEXKIYy COOOH  HaAMPSHKEHHOCTHh DJICKTPUYECKOTO TIONST |
NOTEHIMAJ AJIEKTPUYECKOro MOJs?

49.Yt0 Takoe AJCKTPUYECCKUN IHUITOIL U KaK OH ceOsl BENET, €CIM €ro MOMECTUTH B
3JIEKTPUYECKOE Tose?

50.Kak mpoucxomut monspuzanms audiekTpuka? Kakol BeIMUMHON ee MOXKHO
0XapaKTEpPU30BaTh?

51.Yemy paBHa HaOpsHKEHHOCTb JJIEKTPUYECKOTO TIOJiI BHYTPU IPOBOJHMKA,
MOMEIIEHHOT0 BO BHEUIHEE AJIEKTPOCTATUUECKOE MoJIe ?

52 .Kak ompenensieTcst 2JIeKTpUIECKOe M0JIe BHYTPH BEIIECTBA?

53.DHeprust AMEKTPUUECKOTO MOJIs, 3aMIACEHHOTO B TJIOCKOM KOHJICHCATOPE.

54.0Onpenenenne 31eKTprUieckoro Toka. Cuia Toka U MIOTHOCTh TOKA.

55.3akon Oma u 3akoH JIxoynsi-JIeHia B mokaasHOU GopMme.

56.3akonnsl Kupxroda n ux nmpuMeHEeHHE K pacdeTy XapaKTePUCTHK JIBYXKOHTYPHOMH
AIIEKTPUUYECKOM 1IEMHU TOCTOSTHHOTO TOKA.

57.ChopmynupoBaTh 3aKOH Awmrmepa Uil B3aUMOJCHCTBUSL DJIEMEHTOB TOKa U
MPOWJLTIOCTPUPOBATH €TI0 Ha KOHKPETHOM IIpUMeEpeE.
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58.Jlats onpenenenue 3akoHa buo-Capapa-Jlamiaca u nmoka3atb €ero NpuMeHEHHE Ha
KOHKPETHOM TIpUMeEpeE.

59.Jlatph onpezeneHue 3aK0Ha EKTPOMArHUTHON MHIYKIIUH.

60.UTo Takoe siBJI€HHE CAMOUHIYKIIMHU U KaK BBOJAUTCS UHAYKTUBHOCTH L7

61.3anmucath ypaBHeHHs MakcBeia B MHTETpalbHOU (hOpMe, KOTOPHIE BBIPAKAIOT
CBSI3b MEXAY DJIEKTPUUECKUM U MarHUTHBIM TIOJIEM.

62.3anmcath ypaBHeHHe MakcBeiia B HHTErpaabHOU opMe, B KOTOPOM OTpakaeTcs
(dakT CymecTBOBaHMs SJICKTPUUECKUX 3aPSIOB.

63.3anucars ypaBHeHHEe MakcBeia B MHTETpaIbHON (hopMe, B KOTOPOM OTpakaeTcs
(bakKT OTCYTCTBHUSI MAarHUTHBIX 3aPs/I0B.

64.Kak omnpenenuTs dleKTpUueckoe (WJIM MarHUTHOE) TIOoJie I IUIOCKOMU
AJIIEKTPOMArHUTHOM BOJIHBI B IAaHHOM TOYKE MPOCTPAHCTBA U B JIAHHBI MOMEHT BPEMEHU?

65.11epemeHHbII 2neKTpUUecKuil TOK. [IoHSITHE U OCHOBHBIE XapaKTEPUCTUKHU.

Bomnpocs! k 3k3ameny (2 cemecTp)

1. Buasl kosnebanuii; rapMOHUYECKHUE KOJIEOAHUS U UX OCHOBHBIE XapaKTEPUCTUKH.

2. Cnoxxenue KoyebaHmii; MpuMEHEHHE METO/Ia BEKTOPHBIX TUATPaMM.

3. MaremaTrueckuii MasiTHUK U ypaBHEHHE €ro KojeOaHui.

4. Ouznyeckuil MaAITHUK U YPAaBHEHHE €T0 KOJICOaHU M.

5.Buasl BOIH W OCOOEHHOCTM UX paCHpOCTPAHEHUS B Pa3IUYHBIX CpeElax;
HOTIEPEYHBIE U MTPOJIOJIbHBIE BOJIHBI.

6. BonHOBOE ypaBHEHHE U €ro pelleHUE B BUJI€ YPABHEHUS BOJIHBI.

7. Kak ompezensercss cBeToBas BOJHA C TOYKU 3PEHHUS DJICKTPOMArHUTHON TEOpUU
Makcsema?

8. KakoB (pusuyeckuii CMBICII CBETOBOTO BEKTOpa?

9. JlaTh MOHATHE KOTEPEHTHOTO UCTOYHUKA CBETA.

10. Kak omnpenensiercss sBienue wuHTepdepeHnun cBera? IlpuBectn mnpumep
uHTepDepeHITNH IS TBYX KOTEPEHTHBIX HCTOYHHUKOB.

11. OnpenenauTts ycaoBusi MAaKCUMyMa 1 MUHUMYMa UHTEp(EpEeHIIUN.

12. Kak ompenensiercs sBieHHE AUQPPAKINA CBETA ¢ YeM OHO OTJIMYACTCS OT
siBIIeHUS! HHTEephepeHn?

13. Tlpunnun [rolireHca-dpeHens u ero comepikaHue.

14. 3onbl Openens U X NIPUMEHEHHE ISl pacueTa MHTCHCUBHOCTH CBETA B SIBJICHUU
TudpaKIvg.

15. Judpakius cBeTa Ha OJTHOM IIEIH.

16. Judpakmus cBeta Ha cucTeMe Iienei; audpakiMoOHHAs pemeTka U e
XapaKTePUCTHUKHU.

17. Kak onpenensieTcs SIBICHUE NOJISIpU3alUU cBeTa?

18. Yem oTnmyaercs eCTECTBEHHBIN CBET OT MJIOCKOMOJSPU30BAHHOTO CBETA?

19. Cnoxenue JBYX IUIOCKOTOJIIPU30BAHHBIX  BOJIH, HMEIOIIMX  B3aUMHO
NEPHEHANKYJIAPHBIE MIIOCKOCTH MOJIIPU3ALINH.

20. Kpyromas v 3JUTMIITUYECKAS OIS PU3ALIUSL.

21. Tlonspuzauus cBeTa Npu OTPAKEHUU U TIPEIOMIIEHUH; 3aKOH bprocTepa.

46



22. OU3NYECKHI CMBICH CIIEKTPAIbLHOTO pasyioxkeHus. Teopema Dyphe.

23. llpencraBieHne MOHOXPOMATHYECKUX BOJH B KOMIUIEKCHOW IUIOCKOCTH;
dbopmyna Dinepa.

24. Psan ®@ypwe u uaTerpan dypobe.

25. [lpumenenne paznoxeHusi Pypbe K MPOCTEHIINM CBETOBBIM U JIEKTPUUYECCKUM
CUTHAJIaM.

26. OmpeneneHue TEIUIOBOTO HM3IYyYEHUS W €T0 XapaKTEPUCTUKH.

27. UYro Takoe «ucmycKaTelbHas CIOCOOHOCTB» I; aOCONIOTHO YEpPHOro Temna?

28. «DHepreruyeckas CBETUMOCTH» R, a0COMIOTHO YEpHOro Tela U €€ CBS3b C
«HCITyCKATEJIbHON CIIOCOOHOCTHIOM I .

29. [atp omnpeneneHre aOCOMIOTHO YEPHOTO Telda C TOYKM 3PEHHUS 3aKOHA
Kupxroda.

30. 3akon Credana - bonbiimMaHa H3IydeHUs: aOCOTIOTHO YEPHOTO Tela.

31. 3axonsl Buna uznydeHus aOCONIOTHO YEPHOrO Teja .

32. B uyem cyrh rumote3bl [lnaHka, BBEIEHHON WM TIpU OINMUCAHUU WU3ITyUYCHUS
abCOJIIOTHO 4YepHOro Tena’?

33. Iloctynatsl bopa B Mozenu atoma BOJIOpOJA.

34. ®opmyna bampmepa A CHeKTpa U3IY4YEHHUS aToMa BOJOPOJA.

35. KakoB cmpbich mensix uumcea M , N B gopmyne bambmepa ¢ TOUKH 3peHHS
teopun bopa?

36. Ompenenenue KOPIMYCKYJSIPHO - BOJHOBOTO JAyalii3Ma MaTEpHH.

37. CootHomeHus e bpoiins, cBA3BIBAIOMIME KOPIMYCKYJSIPHBIE U BOJHOBBIC
CBOMCTBa MaTEpUH, U UX COAECpP)KaHHUE.

38. Jlnmuaa BomHBI Ae bpoins mus arekTpoHa.

39. Hwmeer au pusnyeckuit cmbici BosiHoBast GyHkims Y(X,y,z,t)?

40. CymecTByeT JHM TIOHATHE «KJIACCHYECKOW TPAeKTOpUM» B  KBAHTOBOM
MEXAHUKE?

41. Kakue npennonoXkeHus TMO3BOJIWIM «YyrajaTh» SBHBIM BHUJI  ypaBHEHUS
[Ipeauurepa?

42. Kakyio uHQOpMAIMIO O MHUKPOCKOMYECKON CHCTEME MOXKHO TMOJYYUTH M3
ypaBHenus lllpenunrepa?

43. TlonsaTue omepatopoB B KBAHTOBOW MEXaHUKE, UX MPHUMEPHI.

44, Tne wame BCEro HAXOJIUTCS AJICKTPOH, NMOMEMIEHHBIH B  OJHOMEPHBIM
«MOTEHUHAIBHBIN SIMK» IIHUPUHON ¢, €CIIM €ro COCTOSHUE ONPENEISeTCS KBAaHTOBBIM
guciaoMm N = 27

45. Kak omnpenensieTcsi ypOBEHb SHEPTUU B KBAHTOBOM MEXaHUKE?

46. Tlouemy oTmamaer HEOOXOAMMOCTH B TMOCTylarax bopa B Teopuu
[Ipenunrepa? AtoM Bojopoa B Teopuu Llpenunrepa.

47. B ueM oTiaMuYMe MPOXOXKACHUS YAaCTHUIIBI YEpe3 « MOTCHLMAIbHBIA Oapbep» B
KJIACCUYECKOM MEXAHUKE M B KBAHTOBOW MEXaHUKE?

48. B ueM cyThb «TyHHEIbHOro 3(Q@exra» Tnpu NPOXOXKIECHUU YACTULIBI Yepe3
NOTEHIMAIbHBIA Oapbep B KBAHTOBOM MEXaHMKE?
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49. KsanrtoBsie uncia N,l,m,Ms 1 UX poJib MPHU OMPEACICHUN COCTOSHUS JJICKTPOHA.
[Tpunumn [Haymnu.

50. Tabmuua MenneneeBa u e€ 00bICHEHHE C TOYKU 3PEHUS MPUHIIUIIOB KBAHTOBOM
MEXaHUKHU.

51. Jlate ompeneneHue MOJIEKYJIbL.

52. TI'padbmueckun  nm300pa3uTh  MOTCHIUMATBHYID  KPHUBYIO, OTMPEIACISIONTYIO
B3aMMOJICHCTBUE JBYXaTOMHOW MOJIEKYJIBI.

53. Kak ompenensiercss noHHslid tun cBszu? [IpuBectu mnpumep.

54. Kak ompexaensercs KoBaJeHTHbIM Tum cBsi3u? [IpuBectu mpumep.

55. OcHOBHBIE BHJIbI MOJIEKYJISIPHBIX CIEKTPOB U UX rpaduyeckoe n300paxKeHue.

56. OcHOBHBIE MOJOXEHUSI 30HHON TEOPHUH TBEPJOTO Tela.

57. Kak ompeaensroTcss METaIbl C TOYKH 3pEHHs 30HHOW Teopuu?

58. Kak ompeaensroTcsi HOJynpOBOAHUKY C TOUKH 3PEHHSI 30HHOW Teopuu?

59. Kak ompenensitorcs AMIEKTPUKU C TOUKH 3pEHUSI 30HHOM Teopuun?

60. OmnpeneneHue ONTUYECKUX KBAHTOBBIX TE€HEPATOPOB ( Ja3EpOB ).

61. Cxema ycrpoiicTBa pyOMHOBOTO ja3epa.

62. IlpakTHdeckoe NMPUMEHEHHE J1a3epOB.

63. Yacrtuma B chepuueckd CUMMETPUIHOM TOJIE.

64. BomopomomomoOHbie  aTOMBl.  JHepreTHueckue  ypoBHH.  [loTeHmmans
BO30YKJIC€HHSI © HOHU3ALINH.

65. CnexTpbl BOAOPOAOMOAOOHBIX aTOMOB. IIpocTpaHCTBEHHOE pacmpeeiIeHne
IUIOTHOCTH BEPOATHOCTH JJIS 3JIEKTPOHA B aToMe Bogopoaa. Mesoaromsl. IlluprHa ypoBHEN.

66. CrpykTypa DHEPTrEeTUYECKUX YPOBHENU B MHOT'O3JIEKTPOHHBIX
aToMax. TUnbl cBsI3€l AIEKTPOHOB B aTOMaXx.

67. Crtpoenue aToMHOTO sifipa. Mojenu siapa.

68. Snepnsie peakuuu. PaguoakTHBHBIC IPEBPAILICHUS SIIEP.

69. Peakuus simepHoro aenenus. Llennas peakius neneHus.

70. Snepubiid peakTop. Unes OpuzIepHOTO peakTopa. [TpoGnema
MCTOYHHUKOB SHEPTUHU.

71. TepMosinepHblid CUHTE3. DHEpPrusi 3Be3/1. YMPaBIAEMbld TEPMOSACPHBIA CHHTES.
Dddext Meccbayrpa u ero npuMeHeHHE.

72. Uepapxusi CTpykTyp MaTepud. YacTUIBI W aHTHYACTUIBL. DU3NYECKUIA
BakyyM. CTaHgapTHast MOJI€Ib DJIIEMEHTAPHBIX YACTHULI.

73. KBapku, nenToHbl M KBaHTHl (yHAAMEHTAIbHBIX moyiel. DyHIaMeHTaTbHbIC
B3aUMOJCHUCTBU.

/4. Apnponsl. Snpa atroMoB. ATombl. Mosekynbl. MakpOCKONMUYECKHUE COCTOSIHUS
BEILECTBA: ra3bl, )KUJIKOCTH, I1a3Ma, TBepAble Tena. [ImaneTsl. 3Be3bl.

75. BemiecTBo B 3KCTpeMalIbHBIX YCIOBHSIX: O€Nble KapJUKH, HEHTPOHHBIE 3BE3/IbI,
YyepHbIE IBIPHI. ['opsiuas moaenp 1 3Boronus BeeneHHou.

48



OHCHI/IBaHI/Ie CTyACHTA Ha 3ayeTe/PK3aMeHe I10 aucunianHe «Ouznukay:

Bbanabl
(uToroBoit OcBoenue
. . N TpebGoBanus K 3HAHUAM
PEHUTHUHTOBOM | KOMIETeHIHii
OIICHKH )
100-85 [IponBunyThIii | OTBETHI HAa MOCTABIECHHBIE BOMPOCHI MOJTHBIC, YETKUE U PA3BEPHYTHIC.
YPOBEHbB Pemlenuss 3amay  JIOTWYHBI, JOKa3aTelIbHBI W JIEMOHCTPHUPYIOT
AQHATMTUYECKUE U TBOPUECKHE CIIOCOOHOCTH CTY/ICHTA.
84-70 Cpenuuii JlaroTcss TOJIHBIE OTBETHI HA TOCTaBIICHHBIE BOMpOCHl. I[lokazaHo
YPOBEHb YMEHUE BBIICIATh MPUUMHHO-CIEACTBEHHbIE CBsi3U. [lpu pemieHuu
3a/71a4  JIOMYIICHbl HE3HAYMTENIbHBIC OIMUOKH, WCIPaBIECHHBIE C
MOMOIIIBIO «HABOJIAIIKX» BOMPOCOB MPETOaBATEIIS.
69-60 bazoBrbli OTBeTHl Ha BONPOCHI M PEIICHUS MOCTaBJICHHBIX 3aJ1a4 HEAOCTATOYHO
YPOBEHb nonHbie. JIOTMKAa M TOCIIEOBATEIbHOCTh B PEIICHUU 3a/lady UMEIOT
HapymieHus. B oTBeTax OTCYTCTBYIOT BBIBO/IBI.

Crynent, nonyduBmmii MeHee 60% oT MakcuManpbHOrO Oaymia 3a pa3jen JAUCHUTUINHBI N
POMEKYTOUHYIO aTTECTAIMI0, CYUTACTCS] HEATTECTOBAHHBIM 110 JJAHHOM JAUCITUTLINHE.

YueOHO-MeTOoAM4YeCKOe U HHPOPMALIMOHHOE o0ecriedyeHre Y4eOHOM U CIMITMHBI
OcHOBHas nuTEpaTypa:

1. CasenwseB U.B. Kypc o6mieit puzuku. B 3-x 1. T.1. Mexanuka. MonekysipHast
¢busuka. YueOHnoe nocooue.-11-e uza.M.:"Jlans".-2019.-432¢..

Pesxxum noctyna: https://e.lanbook.com/reader/book/113944/#1

2. CasembeB M.B. Kypc oOmeit ¢uzuku. B 3-x tr. T.2. DnekrpuuectBo u
MarHetusM. Bonuel. Ontuka. YueoHoe nmocobue.-11-e uzn. M.:"Jlanp".-2019.-496c¢.

Pexum noctyna: https://e.lanbook.com/reader/book/113945/#1

3. CasenbeB U.B. Kypc o6mieit puzuku. B 5-u t1. Tom 4. Bonnbl. OnTuka.
YyebHoe nmocodue.-5-e uzx. .:"Jlaup".-2011.-256¢.

Pexum nocryna: https://e.lanbook.com/reader/book/707/#1

4. CasenbeB U.B. Kypc oOmei ¢usuku. B 3-x 1. T.3. KBaHTOBas onrtuka.
AtomHuas ¢puzuka. Ousmka TBepAoro tena. YuedHoe nocodbue.-10-e uza. M.:"Jlans".-2019.-
496c.

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

CapenbeB U.B. COopHuK BOmpocOB U 3amad 1o ooOmei ¢usuke. 6-e¢  u3M.
crep.M.:"Jlanp".-2019.-292¢.

Pexum noctyna: https://e.lanbook.com/reader/book/125441/#1

5. Kysuenos C.U. Kypc ¢usuku ¢ npumepamu pemienns 3anad. Yacte |. Mexannka
U MOJIeKyJisapHas ¢usuka. Tepmoaunamuka: Yduebnoe nocooue / mox pen. B.B. Jlapuonosa.-
3-¢ m31. nepepad. u gom.- CII6.: U3naTenscTBo «Jlauby, 2014.-464c¢.

Pexum nocryna: https://e.lanbook.com/reader/book/42189/#2

6. Kysnenos C.M. Kypc ¢usuku c¢ npumepamu pemeHus 3agad. Yacte |l
DNeKTpU4ecTBO U MarHeTusM. KosnebaHusi u BOJHBI: YueOHOe mocooue / moa pea. npod.
B.B. JlapuonoBa.- 4-¢ uzn. nepepad. u jnor.- CII6.: U3narensctBo «Jlanby, 2014.-416c¢.

Pexum nocryna: https://e.lanbook.com/reader/book/53682/#1
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7. Ky3nenos C.U. Kypc dbuszuku ¢ npumepamu perenus 3aaad. Yacts |11, OnTuka.
OcHOBbI aTOMHOW (HU3MKM UM KBAHTOBOM MexaHMkKd. @DPHU3MKA aTOMHOrO sapa H
AJIEMEHTAPHBIX YacTull: YdeOHoe mocobue / mon pea. mpod. B.B. Jlapuonona.- 4-¢ u3m.
nepepad. u pon.- CI10.: UznatensctBo «Jlanby, 2015.-336¢.

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

JlononHUTENbHAS IUTEpaTypa:

8. MHpomor WM.E. 3amaum mo oOmei ¢usuke: ydeOHOe mocoOue sl BY30B/
E.N.Nponos.-9-e uzn.-Mocksa: bunom. Jlaboparopus 3Hanui, 2014.-432c.

Pexum nocryna: https://e.lanbook.com/reader/book/94101/#1

9. AxcenoBa E.H. Obmas ¢usuka. Mexanuka (TiaBbl Kypca): yaeOHOe mocobue /
E.H. Akcenoa. — 2-¢ u3z., ucnp. — Cankr- [letepOypr: Jlans, 2018. — 128 c.

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

10. AxkcenoBa E.H. OOmas ¢usuka. TepmMoauHamMuka W MOJICKyJsipHas (u3nka
(rmaBeI Kypca): yueobnoe nocobue / E.H. AkcenoBa. — 2-¢ uzn., ucnp. — Cankr- [lerepOypr:
Jlanp, 2018. — 72 c. Pexxum nocryna: https://e.lanbook.com/reader/book/103058/#1

11. AxcenoBa E.H. O6mas ¢u3zuka. DaeKTpruuecTBO U MarHeTusM (IJ1aBbl Kypca):
yueOHoe nocodue / E.H. AkcenoBa. — 2-¢ u3n., ucnp. — Cankr-Ilerepoypr: Jlanb, 2018. —
112 c. Pexxum nocryna: https://e.lanbook.com/reader/book/103059/#1.

12. AxcenoBa E.H. O6mas ¢usuka. Konebanus u BoJIHBI (TJ1aBBl Kypca): yueOHOe
nocobue / E.H. AkxceHona. — 2-e uzj., ucnp. — Cankr- [lerepOypr: Jlanb, 2018. — 72 c.

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

13. Akcenona E.H. O6mas ¢usuka. Ontrka (r1aBel Kypea): yaeoHoe mocodue / E.H.
AKkceHoBa. — 2-¢ u3., ucnp. — Cankr- [lerepOypr: Jlans, 2018. — 76 c.

Pexum nocryna: https://e.lanbook.com/reader/book/103057/#1

14. Cusyxun, J. B. O6mmii kypc ¢pusuku: Yueb. mocodue: s CTya. PU3HUEeCKUX
cret.By30oB. B 5 -tu T. T.1. Mexanuka / JI. B. CuByxuH. - 6 e uza., crepeor. - M. :
dusmatiut, 2017. - 560c¢. Pexxum noctyna: https://e.lanbook.com/reader/book/2313/#1

15. Cusyxun, . B. O6mmii kypc ¢usuku: Yued. nmocobue g CTyl. PU3NUECKUX
crer.By30B. B 5 -tu T. T.2. Tepmoaunamuka u mosnekyisipHas pusuka / [{. B. CuByxuH. - 6
€ Wu3d., CTEpPEoTHI. - M.: ®wusmaraur, 2014. -544 c. Pexum pocryna:
https://e.lanbook.com/reader/book/2316/#1

16. Cusyxun, . B. O6mmit kypc ¢usuku: Yued. nmocobue s CTyl. PU3NUECKUX
cnen.By30B. B 5 -tu T. T.3. Dnexrpuuecto/ JI. B. CuByxuH. - 6 € usn., crepeoturn. - M.:
®dusmaraurt, 2015. - 656¢. Pexum nocryna: https://e.lanbook.com/reader/book/72015/#1

17. Cusyxun, . B. O6mmit kypc ¢usuku: Yueb. nocodbue majig CTyI. PU3HMUECKUX
crietr.By30B. B 5 -tu T. T.4. Ontuka / JI. B. CuByxuH. - 63¢ usn., crepeotun. - M. :
dusmatiut, 2013. -792 ¢. Pexxum noctyna: https://e.lanbook.com/reader/book/2314/#1

MeToauyeckue YyKa3aHusi s O0yYAOIIUXCHA MO OCBOCHHUI) JUCHUILJIMHBI
(MoayJin)
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18. PspkakoBa O.I1. Onpenenenue CKOPOCTH MyJIM MPU MOMOLIM OaUTMCTHYECKOTO
MasTHUKA. MeToanuecke yKa3aHusi K BBITOJHEHHUIO TAOOpaTOPHON paboOThI 10 (PU3MKe IS
CTYJIEHTOB BCeX creruaibHocTel u gopm oOyuenus.- MUDU: Komumpunrep BUTU,
2015.-16c.

19. TlogropuoB A.A. M3yueHne OCHOBHOTO 3aKOHA BpAIIATEIHLHOTO JIBIKCHUS.
Meroandeckue yka3aHus K BBITTOJIHCHHIO JTAOOpaTOPHOHN paboThI 10 (PU3UKE IS CTYJACHTOB
cneranbHoct 190109, TexHumueckux HampaBieHH Bcex Qopm o0ydyenus.- MUOU:
Konunpuntep BUTH, 2016.-24c.

20. bynaBuna E.JI. ®usnyeckuit MasTHUK. MeTouyecKie yKa3aHHs K BBIMOJHEHUIO
JabopaTopHOi paboThI 0 (GU3UKE JIJIs CTYJSHTOB BCEX CHEIUaabHOCTeN U (PopM 00yUeHHS. -
MUOU: Konunpunrep BUTU, 2015.-16c.

21. bymynkun H.U., Huxudopor B.B. M3ydeHue TepmMoauMHAMHUYECKUX CBOMCTB
Bo3lyxa Ha ocHoBe ompeneneHuss Cp/Cy . MeTtonuueckue ykKa3aHUsi K BBIIOJHEHUIO
nabopaTopHoil paboThl MO ¢uU3MKE JUIsl CTYJIEHTOB BCEX CHEIHUAIbHOCTEH BceX G(opm
o0yuenus.- MUOU: Konunpunrep BUTH, 2015.-16¢.

22. JleonoB I1.B., Hukudopor B.B. Onpenenenrve EMKOCTH KOHACHCATOPOB MPH
nomotu Mmocta CoTtH. MeToinueckne yka3aHus K BBIITOJHEHHIO Ja0OpaTOPHON padbOThI 11O
dbu3uKe IS CTYJEHTOB TEXHMYECKUX CIEeHHAIBHOCTEN U HalpaBleHUl Bcex (opm
o0yuenus.- MUOU: Konunpunrep BUTH, 2013.-18c.

23. CamconoB A.B. Onpenenenre TOPU30HTATBHON COCTABIISIONIEH HAMPSIKEHHOCTH
MarHuTHOTO mojisg 3eMiau. MeTtoaudyeckue yKa3aHusl K BBIMOJHEHUIO JJa0OPATOPHOU pabOThI
no (Qusuke Uil CTYJACHTOB TEXHUYECKUX CIEHUAIBLHOCTEH M HampaBieHHl Bcex (opm
o0yuenusi.- MUDU: Konunpunrep BUTH, 2013.- 20c.

24. MumenkoBa T.H. HMHAyKTUBHOCTH KaTymiku. MeToauyeckue YKazaHus K
BBITIOJIHEHUIO ~ JabOpaTOpHOM paboThl MO (QU3MKE ISl  CTYJACHTOB TEXHHUYECKHUX
crienuagbHOCTe W HampaBiieHud Bcex ¢opm obydenus.- MUDU: Komunpunrep BUTU,
2015.-20c.

25. Hwuxudopor B.B., ITogropaos A.A. NccnenoBanue 3aTyXxammmx KoJcOaHWHA B
K0JeOaTeIbHOM KOHType IMpu MoMomM ociuiorpada. Mertoauyeckue ykKazaHHus K
BBITIOJTHEHUIO  JIabopaTopHOM pa®oThl 1o (U3MKE i1 CTYACHTOB TEXHUYECKHUX
crienuangbHOCTe M HampaiieHud Bcex ¢opm oOydenus.- MUDU: Komunpunrep BUTU,
2015.- 24c.

26. Jleonor II.B., Huxudopor B.B. Brramcienune cpemneii IiwHBI CBOOOJTHOTO
npobera MOJIEKYJd Ta3a M0 BenuuuHe Kodh(dUIMEeHTa JUHAMHYECKOW BSI3KOCTH.
Meroanueckue yka3aHusi K BBITTOJIHEHUIO TAOOPAaTOPHOUM paboThI 10 (PU3UKE JIs CTYJECHTOB
TEXHUYECKUX CIICIUAIbHOCTE W HampaBiieHud Bcex Gopm o0yuenus.- MUOU:
Konunpuntep BUTHU, 2014.-20c.

27. bynasuna E.JI. Yckopenue cBoOOMHOTO maaeHus. MeTonuueckue yKazaHus K
BBITIOJIHEHUIO ~ JTa0opaTopHOM  paboThl 1O (QU3MKE [UIsI  CTYJACHTOB TEXHHUYECKUX

CrienuaabHOCTe W HampaBiieHud Bcex ¢opm obydenus.- MUDU: Komunpuntep BUTU,
2013.- 16c¢.
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28. bynaBuna E.JI. Marematuueckuii MasTHUK. MeToauueckue YyKazaHus K
BBITNIOJIHEHUIO JIA0OpAaTOPHOW paboOThl MO (PU3MKE NJisi CTYIEHTOB BCEX CIELUAIBbHOCTEN U
¢dopm oOyuenus.- MUOU: Konunpuntep BUTHU, 2015.-16¢.

29. KyuepoBa B.B. HccrnemoBaHue CIEKTpaJIbHBIX XapaKTEPUCTHK ONTHYECKOTO
u3My4deHus. Metoanyeckre yka3zaHus K BBIIOTHEHHIO JIaOOpaTOpHOU pabOThI 1o GpHU3UKe 1Jis
CTYJICHTOB TEXHHUYECKUX CIIEHUATbHOCTEH M HampaBieHuil Bcex ¢popM oOyuenus.- MUOU:
Komunpunrep bBUTH, 2015.-20c.

30. Kuckumna O.I1., Huxudopor B.B. IlomyyeHue moispu3oBaHHOTO CBETA.
[IpoBepka 3akoHa Mamoca. Meroauueckue yka3aHusi K BBIIOJHEHHIO J1abOpaTOpHOMN
paboThl Mo ¢GuU3MKE A CTYJEHTOB TEXHUYECKHMX CHEIMATbHOCTEH M HAMpaBIIEHUN BCEX
dbopm o0yuenus.- MUDU: Kommunpuatep BUTHU, 2014.-20c.

31. Jleonos II.B., Hukudopor B.B. Konbua Hetotona. MeTtonuueckue yka3zaHus K
BBINIOJIHEHUIO ~ JTa0OpaTOpHOMl  paboThl 1O (QU3MKE JUIsl CTYJACHTOB TEXHUYECKUX
CrenuaIbHOCTeW U HarpaBieHud Bcex @opMm obOyuenus.- MUDU: Konunpuntep BUTU,
2015.- 16c.

32. MumenkoBa T.H. Onpenenenne xapakTepUCTUK CBETOBOW BOJHBI C MOMOIIBIO
JU(paKIIMOHHON peléTkr. MeToandecKkue yKa3aHusl K BBIIOJHEHUIO JIA0OpaTOPHOU pabOThI
no (usuke sl CTYACHTOB TEXHUYECKUX CIELHUATBHOCTEH M HampaBieHUil Bcex (opm
o0yuenus.- MUOU: Konunpunrep BUTH, 2015.- 20c.

33. bynaBuna E.JI. H3mepenwe TemmepaTypbl pPAacKaJICHHBIX TEl C TIOMOIIBIO
ONTHYECKOr0 MUpoMeTpa. MeTonyecKkne yKa3aHus K BBIIOJHEHHUIO J1a00paTOpHOl paboThI
no (¢u3MKe Ui CTYJEHTOB TEXHHYECKUX CHEIMATIbHOCTEH M HampaBlieHUH Bcex (opm
o0yuenus.- MUDU: Konunpunrep BUTH, 2015.- 20c.

34. Huxudopo B.B. Buyrpennwmii ¢otodrdhdexr. Meroauueckue ykKazaHus K
BBITIOJIHEHUIO JTA0OpaTOpHOM paboThI MO GU3MKE NI CTYAeHTOB crenranbHoctu 220400.62
ouHo#t ¢popmbl oOyuenus.- MUDOU: Konunpunrep BUTU, 2015.- 16¢.

35. PeokakoBa O.I1. Bremmnwmii  dortodddexr. Metonuueckue ykKazaHus K
BBINIOJIHEHHUIO ~ JTAOOpaTOpHOM  paboThl MO (QU3MKE s CTYACHTOB TEXHUYECKUX
cnenuaigbHocTel Bcex popm oOyuenus.- MUDU: Konunpunrep BUTHU, 2015.- 20c.

HNuTepHer-pecypcesnl
36. Teopernyeckas U MaTeMaTHyecKas buzuka
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus
37. XKypnan Texuuueckort ®usuku http://journals.ioffe.ru/jtf/
38. duzuka AJIEMEHTAPHBIX YaCTHUII " aTOMHOTO spa
http://www.1.jinr.ru/Pepan/Pepan_rus.html
39. ®wuswmka n Texnnka [lomynposoaaukos http://journals.ioffe.ru/ftp/

MarepuajbHO-TEXHHYECKOE oO0ecneyeHue y4eOHOM QM CUUIIIMHbI

JlabopaTopuss «ATomHas W snaepHas (usukay: YdeOHas mebenb, ydeOHas OCKa,
KOMITJIEKT MYJIbTHMEIUIHOTO 000pYyI0BaHUsI, 000PYyI0BAHUE:

1. YcranoBka Ji1s u3yueHus abconotHoro yepHoro tena GIIK -11
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2. JJaboparopnast ~ ycraHoBka  «M3yueHue = TemmepaTypHOM 3aBUCHUMOCTH
AJIEKTPOIPOBOIHOCTH METAIIOB U 11/TipoBogHUKOB DIIK -07»

3. JIabopaTopnas ycranoBka «3ydenue criektpa aroma Bogopoaa» HTI] — 22.01.3 B
cocrase: 3mepurenpsHas ycranoBka; HoyTOyxk.

4. YcraHnoBka aiis uzydeHus kocmudeckux gydeit GIIK -01

5. YcTraHOBKa JJIsl ONpEAENeHHs UIMHBI Ipo0era 4yacTul B BO3AyXe (OmpeneseHue
nrHBI ipodera o — gactui) OITK — 03

6. YcraHoBKa Il M3y4eHHs padOThl CUMHTWUIIMOHHOrO cyerunka PIIK — 12 B
cocTaBe: ¥YcTaHOBKa usmepurenbHas; HoyToyk.

7. YcranoBka i uszydeHusi sdpdexra 3eemana DKII -02M -1 B cocrase:
N3mepurenbHas yctaHoBKa; CTaOMIM3UPOBAHHBIN UCTOYHUK nuTanus tum 7805.

8. YcTaHOBKa JUIsl ONPEACICHUS YACIBHOTO 3apsiga 3JIEKTPOHA METOJIOM MarHeTpoHa
OKJI - 14

9. YcraHoBKa JUIsl OmpeiesieHusl 3apsjia 3JeKTpoHa ¢ nomolbio 3¢ dekra oTTku
OKJI - 14M -V

10. VYcranoBka «MccmenoBanne ra3opaspsigHOro CYETIMKA

11. YcraHOBKa «DKCIEpUMEHTalIbHAs MPOBEpKa 3akoHa [layccona

12.  YcranoBka «/3Mepenue neproja nojypacmajia JoJroKUBYIIErO U30TOMa

13. VYcraHoBKa JUIsl MCCIEIOBaHUS IUIA3Mbl IOJOKUTEIBHOTO CTOJ0A TIICIOIIETO
paspsza MeTo10M 30H10B JIeHrMiopa

14. VYcraHOBKa Jis ONPEAEIICHHs] PE30HAHCHOTO MOoTeHuuana MmerogoM PpaHka u
['epuia B coctaBe: YcranoBka usmeputenbHas; Ociutorpad mapku Mereon 15011

15. ABTOMATHU3UPOBaHHBIM  ¢uznueckuii  npakTukym  «M3ydeHune  3aKOHOB
dororddekra u onpenenenue noctossHHou Ilnanka» B cocrase: M3MeputenbHas yCcTaHOBKa,
HoytOyxk.

16. ABTOMATHU3UPOBAHHBIN (PU3NUECKH NMPakTUKyM «M3ydeHue TpPEeKOB 4YacTHI[ B
kamepe Buiibconay» B coctase: M3ameputenbHas ycranoBka; HoyTOyxk.

17. VYcranoBka aisg uydenus p -n nepexona OIIK -06

18. ¥YcranoBka ans uzydenus a¢p¢exra Xoima B nomynpoBoanukax OIIK -08

19. JlabGoparopnas ycraHoBka «lccienoBaHue CHEKTPANbHBIX XapaKTEPUCTUK
ONTHYECKOTO U3TYyUEHUSD)

20. JlaGoparopHas ycraHOBKa «lM3MmepeHue TemmepaTypbl pacKajJ€HHBIX Tel ¢
MOMOILBIO ONITUYECKOTO TUPOMETPA»

21. YcTaHOBKa Uil U3YUYEHUS] DHEPreTUYECKOTO CIEKTPa JIEKTPOHOB (HU3yuyeHue f3 —
paanoaktuBHocTH) GIIK -05

22. JlabGoparopHasi ycrtaHoBka «Paccesnue amba — wactur BemecTB. OmbIT
Pesepdopna»

23. JlabGoparopnas ycranoBka «ddext Komnrona»

JlabopaTtopusi Gu3uKu «DIESKTPUUECTBO U MarHETHU3M»: YueOHas meOenb, ydeOHas

JI0CKa, IEPCOHAIBHBIN KOMIBIOTEP, 000PYI0BaHUE:!
1. Ocumnorpag AKHUIT 4115
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2. YcraHoBka s u3ydeHus 3BYKOBbIX BoiaH DIIB-03 B cocraBe: ycTaHOBKa
u3MepuTeabHas; ocuuiorpad mapku Mereon 15011

3. JIabopaTopHblii CTeHT «DIEKTPUUECTBO U MAarHETU3IM»

4. YcranoBka «M3yueHue chnekTpa mOIJIOMmEHUs © mnpomyckanus» [1B05-5-2 B
coctaBe: crnektpomerp CVY-1; ckambsi C MOHOXpPOMAaTOPOM U OCBETUTEIEM; HCTOYHUK
MMATAaHUS OCBETUTEIS

5. TunoBoi KOMIUIEKT onTHueckoro odopynoBanus «Ceer» OIIB 05/4 USB

6. Ocmmmorpad Hantek DSO6074 BC

7. YcTaHOBKa ISl M3y4YCHUS BOJHOBBIX SIBICHUM Ha moBepXHOCTH Boibl DI1B-02

8. I'enepatop 3BykoBoii ['3-1

9. Jlaboparopnast yctaHOBKa « UHITYKTUBHOCTb KaTYIITKM

10. JlaGoparopHas ycTaHOBKa «MarHuTHOE 1oJjie 3eMIIn

11. Oo6opynoBanue «DU3MPAKTUKYM)»

12. Mara3un P 594

13. Mara3zun émkoctu P5025

14.  Mara3un conportuienus P 33

15.  Ocmumrorpad ®IT -33

16. JlabGoparopHasi ycraHoBka «OmpeielieHHe XapaKTePUCTUK CBETOBOU BOJHBI MPHU
MOMOIIHN AU(PPAKIIMOHHON PEIISTKI

JUist nexumid ucnoJib3yercd ydeOHas ayauropus: yueOHas MeOenb, yuyeOHas J0cKa,
KOMIUIEKT MYJIbTUMEIUIHOTO 000pYA0BaHUS

Jlns caMocTosITeNTbHOM PabO0Thl 00YUYaOIIMXCS UMEIOTCS:
UuranpHblii 321 ¢ BBIXOAOM B ceTb HMuTepHeT: VYueOHass wmeOeiab, KOMIUICKT
MYJIBTUMEIUMHOTO 000PYI0BaHUs, IEPCOHANIbHBIE KOMIBIOTEPHI, MDY,

Y4eOHO-MeTOAMYECKHE PEKOMEHAAMH JJIsl CTYACHTOB

1. Ykazanus aJisi IpOCTyIIUBAHUS JICKIIUN

[lepen HayanoM 3aHATH BHHUMATEIBHO O3HAKOMUTHCA C YYEOHBIM IUIAHOM
IPOBEICHHUSI JIEKLIMI U CIIUCKOM PEKOMEHIOBAaHHOM JINTEPATYpPHI.

[lepen mocemieHreM O4epeAHON JIEKIUMU OCBEKUTHh B MAMSTH OCHOBHBIE KOHUEMLUU
OpoMAeHHOro paHee Marepuana. [loAroroBuTs 1pu  HEOOXOAWMOCTH  BOIMPOCHI
npenoaasareinto. He Hasio onacaTtbcest, YTO BOMPOCH! MOTYT OBITH TPOCTHIMHU.

Ha nexkuun ocHOBHOE BHHUMaHME CJEIyeT yAeNsATh He (popMynaM U MaTeMaTHUYECKUM
BBIKJIAJIKaM, & COJICPKaHUIO N3YyYaeMBbIX BOIIPOCOB, ONPEIEIEHUSIM U TOCTAHOBKAM 3a/1a4.

B mpouecce u3ydeHHsi JIEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOKHOCTH YacTO
BO3BPAIATBECA K OCHOBHBIM IOHATUSM M METOJAM pELICHHs 331ad (31eCh BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYJIEHTOB).

KenaTenbHO MCMOIB30BATh KOHCHEKTHI JIEKIUH, B KOTOPBIX UCIOJIb3YETCS MPUHSTAS
pernojiaBaresieM cucTeMa 0003HauYECHUN.

Jlns 6onee moapoOHOro M3ydeHHsI Kypca clieyeT padoTaTh ¢ PEKOMEHIOBaHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMU U BHOBb MOSIBIISIOIIUMHUCS UICTOYHUKAMH.

2. YKa3aHud 711 y4acTUsl B CEMUHAPCKUX 3aHITHUSX
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[lepen mocemeHneM CEMHHApA YSICHUTh TEMY CEMHHApa U CaMOCTOSATENIBHO M3YYHUTh
CBSI3aHHBIE C HEW MOHATHUS U METO/IbI PEILICHUS 3a/1a4.

[lepen pemieHueM 3aja4 aKTUBHO Y4YacTBOBAaTh B OOCYKJIECHHMHM C MPENojiaBaTeieM
OCHOBHBIX MOHSTHMN, CBA3aHHBIX C TEMON CEMHUHApA.

B nmpouecce pemeHns 3amad BECTH JUCKYCCHIO C MPEINOJABATENIEM O MPABUIBHOCTH
MIPUMEHEHUS METOJIOB UX PEIICHUS.

[Io BO3MOXKHOCTM CAaMOCTOSITEJIBHO JOBOAUTH PEIICHUWE NpPEAJIaraéMbIx 3aaad Jo
OKOHYATEIBHOI'O UTOTA.

B kxoHue cemuHapa mnpu HEOOXOJMMOCTH BBIICHUTH Yy TIPENOJaBaTeiisi HEsICHbIC
BOITPOCBHI.

OcHOBHBIE pe3yJIbTaThl BHITOJIHEHUS pa0OThl HEOOXOAMMO pacledararh.

3. Yka3zaHus Juisl BBIOJTHEHUS J1a0OPATOPHBIX padOT

CobOmonatb  TpeOOBaHUS TEXHMKHM O€30MacHOCTH, JUIsI Yero MpociylliaTh
HEO0OXOIMMbIE Pa3bICHEHUS O MPABWIBHOCTHU MTOBEACHUS B 1abopaTopuu.

[lepen BbIONIHEHUEM J1a00OPATOPHOI pabOTHI MPOBECTH CAMOCTOSITEILHO MOJTOTOBKY
K paboTe M3yYHUB OCHOBHbBIC TEOPETUUYECKUE MOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOAUMO ISt
OCMBICJICHHOTO BBITIOJTHEHHUS pa0OTHI.

B nporiecce BbINOJIHEHUST paObOTHI CIAEAYET MOCTOSIHHO OOIIATHCS C MPENo/iaBaTeseM,
HE JIOIyCKas M0 BO3MOKHOCTH HENPABUWIbHBIX I€CTBUM.

OcCHOBHBIE pe3yJIbTAThl SKCIIEPUMEHTOB HEOOXOAUMO 3a(pUKCUPOBATh B MUCHMEHHOM
BHJIE.

[Ipu cmaue 3auera mo paboTe MOATOTOBUTH OTYET O MpOJIEIaHHOW paboTte, Tne
JOJDKHBI OBITH OTPaKeHbI OCHOBHBIC PE3YJIBTATHI U BHIBOJIBI.

4.Yxa3aHus AJis1 BHITIOJIHEHUS CAMOCTOSITEIbHOM PabOTHhI

[TonmyuuTs y mnpemogaBaTeliss 3aJaHUE U CIHUCOK PEKOMEHIOBAaHHOM JIUTEPATypHI.
N3ydeHne TeopeTHYECKUX BOIIPOCOB CIIEAYET IPOBOAUTH 110 BO3MOKHOCTH CAMOCTOSITEIIBHO,
HO MPH 3aTPYAHEHUSIX 00paIaThCs K MPENo1aBaTelo.

[ToaroToBUTH MUCEMEHHBIN OTUET O MPOJICTaHHON padoTe.

[Ipy BBIMOJHEHUU (PPOHTAJBHBIX 3aJaHUNA MO YCMOTPEHHUIO MpernojaaBaTesisi padoTa
MOXET OBbITh OIleHEHAa 0e3 MHCHhMEHHOr0 OT4YeTa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIC
BOIPOCHI, PU YCIIOBUH aKTUBHOM CaMOCTOSITEILHON padOTHI.

[ToaAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeToauveckue peKOMEHAALMH ISl IIpenoaaBareien

1. Ykazanus 1151 IpoBeACHUS JICKIIUI

Ha nepBoii BBOAHOM JEKIIUU CAENATh OOIIHI 0030 CofepKaHUus Kypca U OTMETHTD
HOBBIE METOJBI U TOAXO/IbI K PEMIEHUIO 3a7a4, pACCMATPUBAEMBIX B KYpC€, JOBECTH J10
CTYJIEHTOB TpeboBaHus Kadeapbl, OTBETUTH HA BOMIPOCHI.

[Ipy moAroTOBKE K JEKIIMOHHBIM 3aHATHAM HEOOXOAMMO TMPOIyMaTh IUIaH €ro
IPOBENICHUSA, COACPKAHUE BCTYIIUTEIBHOM, OCHOBHOW M 3aKIFOUMTEIIBHOW YacTU JIEKLUH,
O03HAKOMHUTHCSI C HOBUHKaMHM Y4e€OHOW M METOAMYECKON JUTEepaTyphl, MyOJIHKAUSIMU
MEPUOJINYECKOM MeYaTh MO TEME JIEKIMOHHOTO 3aHATHSA. YTOUYHWUTH IUIAH MPOBEACHUA
CEMHMHAPCKOTO 3aHATHS 10 TeMe JIeKuuu. llepen W3I0KEeHHMEM TEKYIEro JEKIMOHHOIO
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MaTepuana HallOMHUTh 00 OCHOBHBIX MTOTaxX, JOCTUTHYTBIX Ha Mpenpiaymmx jgexuusx. C
TOM 1ENbI0 3a7aTh HECKOJbKO BOMPOCOB AYAUTOPUU M OCYUIECTBUTH BBIOOPOYHBIM
KOHTPOJIb 3HAHUS CTYACHTOB.

B xome NeKIIMOHHOTO 3aHATHS TMPENoJaaBaTellb TOJDKCH Ha3BaTh TeMy, Y4YcOHBIC
BOIIPOCHI, 03HAKOMUTH CTYACHTOB C MEPEUYHEM OCHOBHOW U JOTOJHUTEIBHOU JTUTEpPATyphl
no Teme 3aHsATus. PackpeiBas cojepkaHue y4eOHBIX BOMPOCOB, aKI[EHTUPOBATH BHUMAaHUE
CTYyICHTOB Ha OCHOBHBIX KaTETOPHSX, SBJICHHUSIX M MPOIECcCaX, OCOOCHHOCTAX UX
npoTekanus. PacKpbIBaTh CYIIHOCTh M COJEPKAHUE PA3TUUYHBIX TOUYEK 3PEHUS] U HAYYHBIX
MOJIXO/IOB K OOBSICHEHUIO TE€X WJIM UHBIX SIBJICHHUM U MPOIIECCOB.

Cnegyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO IMO3UIMIO 10 CIOPHBIM
TEOpEeTUYECKUM BompocaM. llpuBoguTe mnpuMmepbl. 3agaBaTh MO XOAY H3JIOXKECHHUS
JICKIIMOHHOTO MaTepuaja pUTOPUYECKHE BOIPOCHl M CaMOMY JaBaThb Ha HHUX OTBET. JTO
CIOCOOCTBYET aKTHUBHU3ALIUU MBICIUTEIBHON JESTEIBHOCTU CTYACHTOB, IMOBBIIICHUIO HUX
BHUMaHUg M HMHTEpeca K MaTepHhaily JEKIHH, €€ cojepxaHuto. lIpenomaBarens HoJKeH
PYKOBOJUTH pPabOTOM CTYJEHTOB IO KOHCIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaa,
MOAYEPKUBATH HEOOXOAUMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN U3ydaeMoin
TEMbI, 0CO0O0 BBIJEISSA, KAaTErOpHANbHBIN amnmapar. B 3akIiOudTEeNbHOW YacTH JIEKIUU
HE00X0AUMO C(HOPMYIUPOBATH OOIIME BBIBOJIBI 110 TEME, PACKPBIBAIOIINE COACPKAHUE BCEX
BOIIPOCOB, TIOCTaBJIEHHBIX B JeKIHH. OOBSIBUTH IJIAH OYEPETHOTO MPAKTUUECKOTO 3aHSATHA,
JaTh KpaTKUe PEKOMEH/IAlUK 10 MOATOTOBKE CTYJEHTOB K ceMuHapy. OnpeaennuTb MecTo 1
BpeMsI KOHCYJIbTAllMU CTYACHTaM, MOXEJIaBIIMM BBICTYNIHTh HA CEMUHApPE C JTOKJIaJaMUu U
pedeparamu.

Ha mocnemneit neknuu yaenuth BpeMs Juisi 0030pa HauOoJiee BaXKHBIX TMOJIOKECHHM,
pPacCMOTPEHHBIX B KypCe.

2. Yka3zaHus 7151 IPOBEJACHUSI CEMUHAPCKUX 3aHATHIA

YeTko 0003HAYUTH TEMY CEMUHAPA.

OO6CyIuTh OCHOBHBIC TTOHSITHUS, CBSA3aHHBIE C TEMOI CeMUHAapa.

B nporiecce pemenus 3aj1a4 BECTU AUCKYCCHUIO CO CTYJAEHTaMU O MPABUIbHOCTH
MPUMEHEHUS TEOPETUUECKUX 3HAHUH.

OTMeuath CTYJIEHTOB, HanbOOJee aKTUBHO YYaCTBYIOIIMX B PEIICHUHU 3a7a4 U
JIUCKYCCHSIX.

B konIe cemMuHapa 3a71aTh ayJJUuTOPUN HECKOJIBKO KOHTPOJBHBIX BOIIPOCOB.

3. Yka3zanus Juist npoBeAeHUs 1a00paTOPHBIX 3aHITHIM.

Co0mtonath TpeOOBaHUS TEXHUKHA 0€30MacCHOCTH U ITPOBOIUTH HEOOXOAUMBIE
Pa3bICHEHHS O MIPaBUIILHOCTH MOBEJICHUS B TAOOPATOPHUHU.

[lepen BBIMOTHEHUEM JIAOOPATOPHOM PAOOTHI MPOBEPUTH CTENIEHH TOTOBHOCTH
CTYJICHTOB, HATIOMHUTH ¥ OOCYIUTh OCHOBHBIE TEOPETHUUECKHUE TIOJIOKECHHSI, 3HAHNUE KOTOPHIX
HEO0OXOMMO JIsI OCMBICJICHHOTO BBITIOJTHEHHSI padoT.

B nporiecce BoimoaHeHUsT pabOTHI clieAyeT MOCTOSIHHO 00IIATHCSA CO CTY/ICHTAMU, HE
JOMyCKasi M0 BO3MOXHOCTH UX HEMPAaBUIIbHBIX JICHUCTBUM.

TpebGoBatTh, YTOOBI OCHOBHBIE PE3YJIbTaThl SKCIEPUMEHTOB ObLIN 3a(PUKCUPOBAHBI
CTyJICHTaMU B TUCbMEHHOM BUJIC.

[Ipu mpueme 3ayeTa o padboTe TpeOOBaTh OTUET O MPOJACIIAHHON padoTe, T1I€ JOJDKHBI
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OBITh OTPA’KEHBI OCHOBHBIE PE3YJIbTAThl U BHIBOBI.

4.Yka3aHus 10 KOHTPOJIIO CAMOCTOATEIbHONU pabOThI CTYJJEHTOB

[To ycmoTpenuto npemnoiaBatess 3aaHle Ha CAMOCTOSITENFHYIO pab0Ty MOXKET OBbITh
WH/IMBHUIYaJIbHBIM WU (POHTAIBHBIM.

[Ipu ucnoab30BaHUM HHIUBUAYAIbHBIX 33JJaHUN TPEOOBATH OT CTYJEHTA NUChMEHHBIN
OTYET O MPOIeNIaHHOM paboTe.

[Tpu npumenennn GPOHTATIBHBIX 33JaHUN BECTU KOJIJICKTUBHBIE 00CYXKIEHUS CO
CTYJIEHTaMH OCHOBHBIX TEOPETUYECKHUX MOJIOKEHUH.

C nenbro KOHTPOJISl KaYeCTBA BBIIIOJIHEHUS! CAMOCTOSITENIbHOU paboThl TpeOOBaTh
WH/IMBHU1yaJIbHBIE OTYETHI (JOIMYCTUMO BMECTO MHUCbMEHHOTO OTYETA IPUMEHSTh
VH/IMBU1yaJIbHbIE KOHTPOJIbHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ Tpeboanusimu OC HUAY MUOU no
Hamnpasyieauto 09.03.02 NudopmaimoHHbIe CUCTEMbI U TEXHOJIOTUHU

Pabouyro nporpaMMmy cocTaBui JI0L. \J [Toaropuos A.A.

Penensent npodeccop v Yepuosa H.M.

[Iporpamma ono6pena Ha 3acenanun Y MKH «MHpopmaimoHHbie CUCTEMBI M TEXHOJIOTHI
ot 15.11.2021 roxa, mpoToxos No2.
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[Ipencenarens yueOHO-METOMYECKOM KOMUCCUU O.B. Bumrak
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