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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

17.05.02 CtpenkoBo-nyuieyHoe, apTUJIEPUIICKOe M PaKeTHOe 0pyKue
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa O4 ®U3NKA
Bunorpagckuii IMutpuii BUkTopoBHy, CcTapiiuii pernoziaBarenib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel 04 ®PU3NKA

3aBenyromuii kadenpoii @enopos .J1., A.¢.-M.H., pod.
[Tporpamma paccMOTpeHa

Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

BY1] Boennbiii Yue0Hbrii LleHTp

3aBeaytoimii Kadezapoii JlosuHCKMit A.T.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
DOU3NKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-2 —  crocoOHOCTH  CAMOCTOSITE/IBHO ~ TIPUMEHSITb ~ TIpHOOpeTeHHble  MaTeMaThuuecKue,
ecTeCTBeHHOHAay4Hble, COIMaIbHO-9KOHOMUUEeCKHe 1 MpodeccHoHanbHble 3HaHUS /1S pellleHHs] NHXeHepHbIX
3aza4

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-2

3HAHUS:

Ha YpOBHe Ipe/|CTaB/IeHUM:

* o0mieli ¢u3NUeCKOW KapTUHBI OKPY’KAIOIero MUpa KaK CHCTEMbl B3aUMOCBS3aHHBIX (DU3MUECKUX
sIBJIEHUH, pa3/IMUHBIX (POPM [IBIKEHUS MaTePUH;

* porm GY3MKK Kak yHJaMeHTa /i/isi U3y4eHus: JUCHUIIINH MTpodeCCUOHATBHOTO 1[UKIIa;

* OCHOBBI [ii BBIIe/IeHUs B CBOell TpodeCCHOHANBLHOW [JesSTeTbHOCTH (M3UUeCKUX SBIEHUN U
TIPOLIeCCOB, OTPE/IEIAOIIUX MTPUHIIUIIBI paO0ThI Pa3/IMUHBIX TEXHUUECKUX YCTPOUCTE;

* B3aUMOCBSI3M TEOPHMU U IKCIIEPUMEHTa, CJyXKauero 0a3oi g1 (GOpMUPOBAaHUS TEOpUU U
TIO/ITBEP>K/IAIOIIETO € TT0/I0KEeHUSI.

— Ha ypOBHe TTOHUMaHMS:

* CMBIC/IAa TMOHATHH: (U3NUecKoe siBJieHWe, (u3nuecKass BeJMUHWHA, MOZe/b, TUIIOTe3a, KCTIIePUMEHT,
HabmoieHre, u3MepeHue, prsndeckas Teopus, PU3NUYECKUI 3aKOH;

* (hyHIaMeHTaTbHBIX TIOHSATHH, 3aKOHOB ¥ TEOPHH KJIaCCHUeCKON Y COBPEMEeHHOM (PU3uKy;

* puznuecKUx Mojiesiel, UCTIOB3YEMbIX MPU TTOCTPOEHUH TEOPUH SIBJIEHUS;

* rpaHUL] IPUMEHUMOCTU TeOPHH, IIOCTPOEHHOM Ha OTpe/ie/leHHOM (u3nueCcKoi Mojenu;

* TIPUHITUTIOB ITOCTPOeHUsT (PU3NUeCKUX SKCIIeEPUMEHTOB.

— Ha ypOBHe BOCTIPOU3BE/IeHUS:

* (hopMyTUPOBOK (hM3UUECKUX 3aKOHOB, TIPUHIIUIIOB U MOCTY/IaTOB, UX MareMaThdyeckoe BhIpaykeHHe 110
OCHOBHBIM pa3fienamM (Gu3uKu: (U3NUecKWe OCHOBbI MEXaHWKH, 3J/IeKTpUUYeCTBA W  MarHeTH3Ma,
3JIEKTPOITUHAMUKH, (DU3UKU KoieOaHU U BOJTH, OTITHKY, KBAHTOBOU (PU3MKH, aTOMHOM U si/IepPHON (PU3UKWY;

* 001I[Me CUCTEMATU3UPOBAHHBIE TIOAXO/bI PEILIeHHs 3a/1au;

* 001I[Me CUCTeMATU3UPOBAHHbBIE TIOAX0AbI UCC/IeA0BaHUS (PU3NUECKUX SIB/IEHUH;

+ 0o0IMe CHCTeMaTH3VWPOBAHHBIE METO/Bl TPOBEJEHUS JKCIIepUMeHTa W 00paboTKM pe3y/ibTaToB
H3MepeHul;

* METOAVKH OIIEHKU TIOTPEIITHOCTH U3MePSIeMbIX BeJINUNH. ;;;;

YMeHuUSs1:

TeopeTHyecKue:

* aHa/TM3 TIOCTaB/IeHHOM 3a/laukl U OTIpe/ie/ieHre TTyTel ee pellieHus;

* QUEPTUTH KPYT (U3HUeCKUX 3aKOHOB, 3HAHKe KOTOPBIX MTO3BOJIUT PEIINTh AaHHYHO 3a/auy;

* TIOCTABUTH 1ie/Tb TIPOBOAMMOTO 3KCIIEPUMEHTA U OTIPe/Ie/IUTh MT0C/Ie/I0BaTeIbHOCTD AeHCTBUM TIPH ero
TIPOBe/IEHUN.

— TIpaKTHUYeCKUE:

* pelllaTh TUTIOBbBIE 3aJjauu TI0 pa3fesiaM Kypca (hH3UKY;

* pa3dupaThbCs B MPUHLIUAIAX JeHCTBUS (U3HUeCKUX PUOOPOE;

* MOMCK U aHaJu3 CII0CO00B IMpUMEeHeHMs (PU3UUYECKHUX TMPUOOPOB M YCTPOWCTB, [/ ZOCTHXKEHUS
MoCTaB/eHHOMU 3a/iauy;

* IPOM3BO/IUTH PACUETHI 110 pe3y/IbTaTaM U3MepeHH;

* OIIeHUBaTh MOTPEITHOCTL U3MEPSIeMbIX BEe/TMUMH;

* aHA/IM3UPOBATh MTOJTyUEHHBIE Pe3Y/IbTaThl U COMOCTAB/ATh UX C TEOPETHUECKU TTPOTHO3UPYEMBIMU;

* MIPe/ICTaB/IATh (PYHKI[MOHA/IbHBIE 3aBUCHMOCTH (hPM31UeCKUX BEJTMUMH B BH/Ie TPA(UKOB.;

HABbIKU:

rPaMOTHO ¥ apTyMEHTHPOBAHO U371arath COOCTBEHHbIE MBIC/IH, 000CHOBBIBATE CBOU CY>KIIEHUS;

* paboTath C IMUPOKUM KPyroM (Gu3ndeckux MpubopoB U 000pyI0BaHuS;

* COCTABJIATh HAyYHbIE OTUETHI C TPaMOTHBIMHU BBIBOJIJaMH O TIPOZIe/IaHHOM paboTe;

* paboTtark C IMTEPaTypPOl 1 MHBIMHU MCTOUYHUKAMU UH()OPMAIHHL.;;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunaa @U3UKA sBiseTcst AUCIUIIMHON 00513aTe/IbHOM YacTh 6/10Ka 1 mporpaMmbl
TIOATOTOBKH 110 HaripasieHuto 17.05.02 Cmpenkogo-nyueuHoe, apmu/iepulickoe U pakemHoe opyxcue.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATUKA.

CopepkaHve AUCLUATITMHBL sIBIsieTCsT OCHOBOM st ocBoenuss auciuruivH: BE3OITACHOCTD
KUWU3HEJNEATEJIBHOCTMW, OU3NYECKUE OCHOBBbI YCTPOMCTBA n
OYHKIIMOHUPOBAHUSA CTPEJIKOBO-IIYHIEYHOI'O BOOPY )XEHUNA, BHEIIHAA
BAJUINCTUKA CTPEJ/IKOBO-IIYHIEUHOI'O OPYJXWUsl, BHYTPEHHSNAS BAJ/IVIMCTUKA,
N3MEPUTEJIBHBIE ITPUBOPHI, AETAJIN MAIIINH, JJIEKTPOAUHAMMKA n
PACITPOCTPAHEHUE PAINOBOJIH.

[MpesBapUTeIbHLIE KOMITETEHI[UH, CHOPMHUPOBAHHBIE Y 00yUarOIerocs /10 Hauasia U3yueHus TUCLIATUTUHBIL:
¢ OIIK-2 — CriocobeH caMOCTOSTE/ILHO TTPUMEHSITh PUOOpeTeHHbIE MaTeMaTHUeCKUe,

€CTeCTBeHHOHAYy4HbIe, COLIMAa/IbHO-KOHOMUYECKHE U HpOCbECCI/IOHaJ'IbeIe 3HaHUA [JId pelleHns
WH)XeHEePHBIX 3a/la4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO011as TPy/I0EMKOCTh JMCIUI/IMHEL cocTapiser 11 3.e., 396 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3fie/ioB ¥ AMJaKTHYeCKHX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3aHATHS

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-2

Pazpen 1. ®u3nueckue ocHOBBI MexaHHKH. 1.1. KuHemarHka MarepranbHOM
TOUKM U TBepA0ro Tesa. ITocTynarensHoe M BpallaTe/ibHOe JBUKeHUe TBeP/0ro
Tena. 1.2. /IuHamMuKa MaTepraabHON TOUYKU. [IOHATHE COCTOSIHUS B K/IaCCHYeCKOU
MexaHMKe. 3akoHbl HptoTOHA. YpaBHeHMe /iBIbkeHNs. HerHeplinaibHble CUCTeMbI
orcuerta. Cubl MHepLMH. 1.3. 3aKOHBI COXpaHeHus B MexaHuKe. 1.4. /liHaMuKa
TBepzoro Tena. 1.5. [IpUHIMN OTHOCUTE/IbHOCTU B MexaHuKe. 1.6. OCHOBBI
PeJIATUBICTCKON MeXaHUKH. 1.7. DneMeHTbl MeXaHHKH CIUIOLIHBIX Cpef.

78

38

20

40

Paspen 2. MosiekynsipHasi pusnka 1 TepMoauHaMuKa. 2.1. OCHOBBI
MOJIeKy/ISIPHO-KMHeTH4Ye CKOU Teopud. 2.2. dyHKIK pacnpefenenus. Kimaccuueckas
¥ KBAHTOBAs CTaTUCTHKU. 2.3. OCHOBBI TepMOAMHAMUKU. TepMoanHaMUYecKue
dyHkumM coctosinus Tpu Hauana TepMogrHaMUKH. 2.4. ITykn KapHo. TIpUHIuIIbI
MIOCTPOEeHNsI TeIUIOBBIX MallvH. 2.5. fIBeHue nepexoca. 2.6.Cubl
MOJIEKY/IIPHPHOTO B3auMogelicTusl. PeasbHble rasel. Pa3oBble rpeBpaiieHus.

66

30

14

36

20

Bcero 3a 2 cemecTp

144

68

34

17

17

76

45

Paspen 3. J/1eKTpHUecTBO ¥ MarHeTusMm. 3.1. DeKTpruyeckoe 1ofe B BaKyyMe.
TIpOBOAHMKY U JUTEKTPHKH B 37IKTPUUeCKOM r1osie. 3.2. [10CTOsIHHBII
3/1eKTpruueckuii ToK. 3.3. MarHuTHoe 1o7ie B Bakyyme. 3.4. MarHuTHoe rosne B
BeljecTse. 3.5. DeKTpoMarHuTHas MHAYKLUs. 3.6. YpaBHeHus: MakcBesia B
MHTerpaibHOU U AuddepeHLanbHol hopme. MatepuasbHble ypaBHeHus. 3.7.
KBasucrauoHapHble TOKH. 3.8. IIDHHIMI OTHOCHTEILHOCTH B 3/1EKTPOANHAMUKE.

104

56

28

13

15

48

15

Paspen 4. dusuka Kosebanui. 4.1. TapMoHnueckuii ocuusitop. IIprmepsi
rapMOHMYeCKHX OCLIM/UIATOPOB. 4.2. KiHeMaTHKa 1 AUHaMHKa FapMOHHYeCKHUX
Kosebanmii. 4.3. CBoGozHBIe 3aTyxatowiye KonebaHus. 4.4. BoIHy)KieHHbIe
KoreGaHusi TapPMOHUYECKOTO OCLIMJLIATOPA MO/, JeHCTBUEM CHHYCOHMZANbHOM CHIIBI.
4.5. du3nuecKuii CMBIC/ CIIEKTPaIbHOTO pa3iokeHusi. HopmasbHbIe KonebaHust
(mozibl.) 4.6 AHrapMOHMYeCKUH OCLUIATOP.

40

12

28

15

Bcero 3a 3 cemecTp

144

68

34

17

17

76

30

Paspen 5. BosiHoBbIe mponecchl. 5.1. Ynpyrue BosiHbl. I[1n0ockast cuHycouzianbHast
BOJIHA. BonHOBOe ypaBHeHue. DHeprust ynpyroii BoiHbl. Cdeprdeckrie BOTHBL.
Crosture BosHbL. Dddexr dorutepa. 5.2. DIeKTPOMAarHUTHbIE BOJHbI. DHEPrUs
9/1eKTPOMarHMTHOM BO/HBI. CBeT KaK 3/1eKTpOMarHuTHas BojiHa. ITonspusanus
cBeta. 5.3. ViHTepdepenuys BoH. ViHTepdhepeHLus JByX MOHOXPOMaTH4YeCKUX
BOJIH. TToHSITHe O KOrepeHTHOCTH BOJIH. VIHTepdepeHIMst CBETOBBIX BOJIH.
VIHTepdepeHLns B TOHKUX IIeHKax. 5.4. [Judpakiys BonH. [Tpuniun IolireHca-
Dpenenst. Judpaxius OpeHess Ha KpyrioM otBepcTud. Judpakius PpayHropepa
Ha MpsIMO#i GeckoHeuHoi 1ieu. Judpakiuonnas peetka. Judpakis
PEHTreHOBCKHX JTy4eld, popmyna Bynbda-Bparra. 5.5. B3aumopeiicteue
3/1eKTPOMAarHUTHBIX BOJIH C BelljectBoM. OTpaskeHHe U rpejioM/ieHHe CBeTa Ha
rpaHulie pasziena AByx cpesi. @opmynel @penens. [Jucnepcus cBeta. PasoBas U
IPYMNoBas CKOPOCTb.

57

37

16

12

20

15

Paspen 6. KBanToBas ¢u3uka. 6.1. TerioBoe usnyyenue. KBaHTOBast ONTHKA.
®otoHbl. 6.2. KopriycKy/sipHO-BO/THOBOM Ayanu3m. Bonust e Bpoiins. TIpuHiun
HeornpeZie/IeHHOCTH. 6.3. KBaHTOBBIe cOCTOsIHUSL. BoHOBast hyHKLMS U ee
CTaTUCTUUeCKUi cMmbIcs. TIpuHLmn cynepriosvuuu. 6.4, YpaBHenue IllpeauHrepa.
Onepatops! pu3nyeckux BearurH. YacTuiia B OAHOMEPHOM NOTeHLMaIbHOH sMe.
ITpoxoxk/ieHre YaCTHLbI [OJ, U HaJ| MOTeHIUaIbHbIM 6apbepoM. ['apMoHuyeckuii
ocuusitop. 6.5. CrpoeHne atoMoB. CIieKTpbI BOAOPOAOTIOA06HbIX aToMoB. Teopust
Bopa. KanroBasi Teopust cTpoeHusi atoma. KBaHToBbIe umcna. 6.6. OCHOBBI Teopun
CTPOeHUsI MHOI02/1eKTPOHHbIX aTroMoB. I1puniun Ilaynu. ITepuoguyeckas cucrema
anemenTos /I.1. Menzieneena. 6.7. CTpoenue Monekysn. dusudeckas npupoga
XUMUUecKol cBsi3U. VIoHHas ¥ KoBa/leHTHas! CBsi3b. MoeKy/IsIpHbIe CIIeKTphI. 6.8.
ArtomHoe sizipo. CTpoeHue aToMHOro szpa. [ledekT macc. Pa/ji0akTHBHOCTb
TipeBpallleHust siiep. SjepHble peakiyn. JyeMeHTapHble YaCTULIbL.

51

31

18

20

10

Bcero 3a 4 cemecTp

108

68

34

17

17

40

25

Bcero no AMCLMIIHHE

396

204

102

51

51

192

100

3.2. AyATOPHBIN NPAKTUKYM

6

Homep u
P Oo0nemMm,
Ne |HamMeHOBaHue
TeMa NpaKTUYeCKOro 3aHATHUS ayp.
n/n pa3pena
4acoB
JUCHUILIUHBI
1 |Pa3zpmen 1. 3ansitue 1.1. KuHemaTuueckre XapakKTePUCTUKU JBU)KEHHUS: TPaeKTOpus, 9
dusnueckre repeMelLeHye, Iy Tb, CKOPOCTh, YCKOPEHUE, YIVIOBast CKOPOCTb, YIJIOBOE
OCHOBBI ycKopeHue. 3aHartuve 1.2. /JuHaMMKa MaTepHabHON TOUKH, 3aKOHBI
MEeXaHUKHU. Hetotona. Cuiibl B MexaHUKe: CUJla TPeHUs, CUIa yIIPYTOCTU. 3aKOH
BCeMUPHOIO TAroTeHus. HerHepLaibHbIe CUCTEMBI OTCUETa, CUJIbI
uHepryu. 3aHsTrie 1.3. IMITysibC CUCTeMBI MaTepUabHBIX TodeK. PaboTa,
KUHeTHYeCKasl ¥ IoTeHLabHasi SHeprus. 3aKOHbl COXPaHeHUsI UMITY/IbCa U
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sHepruu. 3anarue 1.4. [JuHaMMKa NIOCTYIIaTe/IbHOIO M BpalljaTe/bHOI0
JBIDKEHUs TBepZoro Tesa.

3andarue 2.1. YpaBHeHHe COCTOSIHUS Ulea/IbHOrO ras3a — ypaBHeHue
MengpeneeBa-Knanelipona. OCHOBHOe ypaBHeHHE MOJIEKY/ISIPHO—

Pazpen 2. KUHeTUYeCKOU Teopru. MoseKy/sipHO-KUHeTUYeCKUM CMBIC/ 1aB/ieHUsT U
MonekynspHas |Temreparypsl. 3aHsatue 2.2. Pacripesesienue Makcsesiia MO/IeKys rasa 1o
¢usuka u ckopoctsiM. CpeHAe CKOPOCTHU MoJieKy/. Pacripegenenue bonblmaHa
TepMOJMHAMHKa.|MOJIeKy/l B CUIIOBOM MOTeHLMa bHOM Tosie. bapomeTpuueckas dopmyiia.
3ansitye 2.3. I u I Hauana TepmoguHaMuku. KIT/] nukavueckux
MpoLeccoB. 3aHaTue 2.4. DHTPONUs

Bcero 3a 2 cemectp 17

3ansaTue 3.1. 3akoH KynoHa. PacueT HanpskeHHOCTel 3/1eKTpOCTaTHue CKUX
roJiel ¥ CUJI B3auMogelcTBUs B BakyyMe. [IpUHLIMI CyTiepro3uLivu.
3ansitue 3.2. Teopema 'aycca fi/151 BeKTOpa Hamnpsi>kKeHHOCTU
3/1eKTPOCTAaTUYeCKOro MoJjisl B BakyyMe. [loTeHIMasn 3/1eKTpoCTaTu4ecKkoro
T10J15, CBSI3b MEXX/y HalPsUKeHHOCTBIO U NTOTeHLMaIoM. 3aHsATue 3.3.
KonpgeHcaropel. PaboTa 1 Heprust 371eKTpuuecKoro nossi. 3aHsatue 3.4.
Paspen 3. 3akoH buo-Casapa-Jlannaca B Bakyyme. [Ipuniun cyneprosuuuu. Teopema
3 |DJIeKTpUUecTBO |0 LIMPKY/SLMM BeKTOpa MarHUTHON MHAYKUMU. 3aHaTue 3.5. Cua 15
u MarHeTusM. |JlopeHua. [IBrokeHre 3apsDKeHHOM YacTULbl B OJHOPOJHOM MarHUTHOM
nojie. Cua Amrnepa. IToTOK MarHUTHOM MHAYKLMH. PaboTa Mpu JBIKeHUU
TPOBOJHHKA C TOKOM B MarHUTHOM I1oJie. 3aHsAThe 3.6. D/IeKTpOMarHuTHas
VHAYKLUSA. 3apsf, MPOTeKarol1i B TPOBOAHNKE NIPH BO3HUKHOBeHUH J/1C
VHAYKLUU. SIBIeHre caMOUH/YKLMY, TOKU IIPU 3aMbIKAHUU U Pa3MbIKaHUU
Lery. DHEePryust MarHATHOTO T0JisA. 3aHATHe 3.7 D/IeKTpUUecKoe u
MarHuTHoOe I10JIe B BellleCTBe. YpaBHeHUss Makcsesuia

Pazgen 4.
4  |®dusuka
KOJIe0aHUH.

3anstue 4.1. CBoO0/IHbIE, 3aTyXaloIIe U BBIHYXK/|eHHbIE MEXaHUUECKUe U
3/IEKTPOMarHUTHbIE KojiebaHusl.

Bcero 3a 3 cemectp 17

3ansTyre 5.1. XapaKTepUCTHKM IVIOCKON U cepruecKoit
MOHOXPOMaTHU4ecKol Bo/iH. BoyHOBoe ypaBHeHue. CTosiure BOJTHBL
SddexT Jonnepa. 3anstue 5.2. iHTepdepeHLus ABYX
MOHOXPOMAaTHUYeCKUX CBeTOBbIX BOJIH. OnbITel FOHra n ®penesns.
WNuTepdepeHius cBeTa B TOHKUX T/IeHKaX. [10710Ckl paBHOTO HaK/I0OHA U
Pasgen 5. paBHo# TosmuHbL. Konbila HetoroHa. 3anstue 5.3. [Iudpakis ®peHesns Ha
5 |BomHoBBIE KPYIJIOM OTBepPCTUM U AucKe. 30Hb1 DpeHess. BekTopHas fuarpamma. 9
MPOLIeCCHI. Hudpakiys dpayHrodepa Ha JIMHHOU TIPSIMOYTOIHHOH II[eJTH.
IudpakuyoHHas peleTka, ee XapakKTepPUCTUKY KaK CIIeKTPabHOTO
nipubopa. 3ausatue 5.4. KoHTponbHas pabora no Teme «Konebanus u
BOJ/IHBI». [TprieM JoMalitHero 3a/iaHust 1o 3Toi TeMe. dopma ripoBeeHUs
3aHSITUSI — CAMOCTOSITe/IbHOE pellieHue 3ajad. 3aHsatye 5.5. [Tonsipusaiys
CBeTa, CTelleHb Mojspusanyu. 3akoH Mamoca. Yron bprocrepa.

3aHsTHe 6.1. 3aKOHBI TEIJIOBOTO M3/TyUeHUsT aOCOJTIOTHO UEPHOTO TeJla.
®opmyrna [1naHka /715 U3/IydaTensHOM CriocobHOCTH abCOMFOTHO YepHOTO
Tema. CBoiicTBa GoToHOB. BHemmHuit GoTosddexT, 3akorb CTo/IeTOBa,
ypaBHeHue DHIITeliHa. J¢dext KomnroHa. TopMo3HOe peHTreHOBCKOe
u3nyudeHuve. [laneHue ceera. 3aHatue 6.2. BonHel ge Bpotins.
CootHolueHus HeoripeeneHHocTel [eiizen6epra. KBaHTOBBIE COCTOSTHUS
3/IeKTPOHA B MOTeHIUAILHOM siMe. 3aHsaTHe 6.3. OTpakeHHe YaCTHUIlbl OT
NIOTeHLIMa/IbHOTO Oapbepa U ee TIPOXOsK/ieHre CKBO3b Oapbep, TyHHe/IbHBIN
3¢ dext. Mogens Bopa fy1st aToMa Bozopozia ¥ BOJOPOZAOTIOA00HBIX HOHOB.
3ausitue 6.4. YpaBHenue IlIpeauHrepa fi1s aToMa BOZ0Opoza, chepruuecky
CUMMeTPHUUHOe pellleHHe. KBaHTOBBIE Urc/ia 3/1eKTPOHA B
MHOT03/1eKTPOHHOM aTtoMe. fl/iepHble peakliiy, SHeprus peakiiy.

Pasgen 6.
6 |KBanrtoBas
¢busvka.

Bcero 3a 4 cemectp 17

3.3. JIaGopaTopHbIil NPAKTHKYM

Ne Homep u Tema /1a00paTOPHOro MPAKTHKYMa Oo0bem,
N/l | HAUMEeHOBaHHe aya.
JacoB
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pasjena
JUCHUILUTHHBI

Paspen 1.
dusnueckue
OCHOBBI
MeXaHUKU.

BBogHoe 3aHsTHEe. MeTOAbI pacyeTa IOTPeIIHOCTH U3MepPeHHUH.
BhIrosiHeHHe BBO/IHOM /1abopaTopHOi paboThl.

CTyzieHTb! BBINOJHSIOT 2 paboThI U3 TIePeUrC/IeHHbIX B COOTBETCTBUH C
VHIMBH/lyanbHbIM TPahMKOM BBITIOTHEHHS 1abopaTopHbIX paboT B
sabopaTopyy MeXaHUKU U MOJIEKY/ISIpHOH (r3uku: JlTaboparopHas paboTa
Ne2.M3yyeHrie paBHOYCKOPEHHOI'O IBUKEHUS Ha MalllvHe ATByza.
JlabopatopHasi paboTa Ne3.0OnpesiesieHre KO3 pULMeHTa TPEHUs KaueHUsl.
JlaboparopHas pabora Ned. VcciieoBaHMe [IeHTPaIbHOTO yAapa 1apoB.
JlabopatopHasi paboTa Ne5. Ornpe/iesieHre YCKOPEeHHsI CBOOOAHOTO TaieHuUs
TP TIOMOIL[ MaTeMaTHuecKoro ¥ 060poTHOTO MasiTHUKOB. JIabopaTtopHast
pabota Ne6. VccnejoBaHye 3aKOHOB TAHAMUKH BPAITIaTe/TbHOTO JIBYKEHUS
TBepzoro Tesa. JlaboparopHast pabora Ne7. OripesiesieHre MOMeHTa
VHepIMU MasiTHUKa Makceesina. JlabopartopHast pabora Ne8. OnipeziesieHue
MOMEeHTa UHEePLIU TBEePBIX TeJl C TIOMOIIbIO0 KPYTHUIBHBIX KOmeOaHuil.
JlabopatopHasi paboTa Ne9. OmnpeeneHye MOAY/IsI KDYUEHUsI HUTU U
MOMeHTa MHepIMU CUCTEMBI, COBepIIaroLiel KpyTU/IbHbIE KoebaHusl.
JTaboparopHas pabota Nel0. OrnipeziesieHHe CKOPOCTH MOHTaXHOTO TaTpPOHA
C TIOMOLI[BbIO OA/TMCTUYeCKOTO KPYTH/IBHOTO MasiTHHKA.

Pazgen 2.
MonekynsipHast
busmka u
TepMOAUHAMUKA.

CTyieHTBI BBINOMHSIOT OiHY paboTy 13 Mepeurc/IeHHbIX B COOTBETCTBUH C
WH/VMBH/YyalbHbIM rpadUKOM BBITIOJIHEHUs 1ab0paTopHbIX paboT B
71abopaTopyu MeXaHWKU M MOJIeKY/ISIpHOU (u3vku. JlabopaTopHasi paboTa

Nel. OmnipefienieHne yHUBepCalIbHOW Ia30BOM MOCTOSSHHOM METOZIOM OTKauKH.

JlabopatopHasi pabota Ne2. Ornpefienienue otHouienus (Cp/ Cv) MeTogom
3BYKOBBIX CTOSUMX BOJIH. JIaboparopHast pabora Ne3. OnipeziesieHue
orHottenus (Cp/ Cv) metonom Knemana u [e3opma. JlaboparopHasi paborta
Ne4. Onpenienenue otHoueHus (Cp/ Cv) metogoMm Kiemana u [Je3opma c
nomo1bio ycraHoBKH PITT1-6H. JlaboparopHas pabota Neb5. V3yueHue
TErJIOBBIX MAlllMH Ha rpuMepe jBurarens Ctupsunra. Jlaboparophas
pabora Ne 6. OnipesienieHrie KO3 PULIMEHTA BI3KOCTH KUAKOCTH.
JlabopatopHasi pabota Ne7. Onpesenenue Ko3pduieHTa BA3KOCTH
BO3/[yXa Kanu/IIpHBIM MeTo/ioM. JTabopaTtopHast pabota Ne8. OnipenienieHvie
TeTUIONIPOBOHOCTH BO3/yXa.

Bcero 3a 2 cemecTp
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Pasgen 3.
DJIEKTPAYECTBO
1 MarHeTHUsM.

BBogHoe 3aHsTHe. BBogHast mabopaTtopHast paboTa. Pabora ¢
3/IeKTPOU3MEPUTETLHBIMU TIPUOOPaMH.

CTy/IeHThI BBITIO/IHAIOT 2 PabOTHI U3 TIEPEUNCIEHHBIX, B COOTBETCTBUU C
VH/IUBU/YaTbHBIM IpayKOM BBITIOJTHEHHS Tab0PaTOPHBIX PaboT B
s1abopaTopyu 3/eKTpUUecTBa U MaretusmMa. /3 njaboparopHoro
npakTUKyMa "'DjiekTpruectBo’ JlaboparopHast pabora Nel. M3yuenue
3/IEKTPOCTAaTHYeCKOTO TOJISI METOJIOM MoZieTMpoBanust. JlTabopaTtopHas
pabota Ne2. 3akoHbl Kupxroda. JTabopatopHas pabota Ne3. VccieioBaHue
3aBUCUMOCTH ToJie3Hol MolfHoCcTH, KI1/] MCTOUHMKA TOKa U CUJTbI TOKA B
L|erny oT Harpy3ku. JlabopatopHast pabota Ne5. M3ydeHue npoiieccoB
3aps/ia ¥ pa3psiia KoHAeHCcaTopoB. JlaboparopHasi pabota Ne6. M3yueHue
CBOMCTB cerHeTo3/1eKTpuKa. M3 n1abopaTopHOro mpakTHKyMa
"DnekrpoMarnetusm" JlaboparopHast pabora Nel. Mi3MepeHHe MarHUTHOIO
noJis1 3emuiu. JlabopatopHasi pabota Ne2. Omnpe/eieHre HarpsoKEHHOCTH
MarHMTHOTO TOJISI B TOUKaX OCH KPYTOBOTO TOKa. JlabopaTopHast paboTa
Ne3. M3yueHrie MarHUTHOTO TOJIA COJIEHOUIA C MOMOLLBIO aTurKa X0J1/1a.
JlabopatopHasi paboTa Ne4. VcciejoBaHue MeT/iv rucTepesnca
(eppomarneTrika. JlaboparopHasi pabora Neb. OnipesienieHrie B3aUMHON
WH/IYKTUBHOCTH [IBYX KOHTYpOB. JIabopaTtopHasi pabota Ne6. V3yueHue
SIBJIEHUS] B3aUMHOW UHAYKLIUU.

11

Paspgen 4.
dusuka
KojIe0aHuii.

CTyzieHTbI BBITOJHSAIOT J1ab0paTopHyto paboTy U3 MepeurcIeHHbIX, B
COOTBETCTBUU C UH/MBHU/IyabHBIM IPa()UKOM BBITIO/THEHHS TaD0PaTOPHBIX
pabort B 1abopaTopuu 3/1eKTpUUYeCcTBa M MarHetusma. V13 maboparopHoro
npakTUKyma "OnekrpudectBo” JlaboparopHas pabora Ned. OnpezeneHve
JM3JIEKTPUYe CKUX TTPOHUIIAeMOCTeH XKUAKOCTe! U TI0JISIPU3yeMOCTH
HEToJISIPHON MOJIEKY/Ibl Pe30HAHCHBIM MeToZoM. JlabopaTtopHas pabota Ne7
3yueHue BBIHY)X/EHHbIX KosiebaHui B KosiebaTe/lbHOM KOHTYpe.

8
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CTyaeHTBI BBITIONHSIOT 2 PadOTHI U3 TIepeurCIeHHbIX, B COOTBETCTBUH C

WH/TUBU/yaTbHBIM TPaUKOM BBLITTOJTHEHUS Ta00paTOPHBIX PaboT B

nabopatopyu BOTHOBOM onTukU. JlTaboparopHas pabota Nel. OnpesienieHve

TIOKa3areJiel rpesioMieHust XXuakocteid. JlaboparopHast paborta Ne2.

OnpesienieHye AJTMHBI CBETOBOM BOJIHBI TTPU TTOMOIIU OUTIPHU3MBI.

JlabopatopHasi paboTa Ne3. MI3mMepeHMs C TIOMOITbIO UHTEP(]ePEeHIMOHHBIX
Paszen 5 kojier; HeroToHa. JlabopatopHasi pabota Ned. Tudpakiiys Ha

7 Bo ]fHOBbie YIOPSIIOUEHHOM U XaOTHUeCKOM MHOXXEeCTBaX IpensaTCcTBUM. JlaboparopHast | 10
HDOLIECChI pabota Ne5. Tudpakiusa ®payHrodepa Ha JJIMHHON MPSIMOYTOILHOH I/ .

pon ) JIaboparopHast pabota Ne6. V3yueHre CBOICTB OTpaKaTeIbHOM
IUGPaKIMOHHOM PeIleTKH U OTIpe/le/IeHHe C ee MIOMOIIIbIO JJTMHBI CBETOBON
BOJHBL JIabopartopHast pabota Ne7. OnipesiesieHre KOHIIEHTPALUK pacTBOpa
TIpY TIOMOII[H [TOJyTEHEBOro caxapuMeTpa. JlabopaTopHast paboTa Ne8.
V3yueHue 3aKOHOB MOJsIpU3alvu cBeTa. JlaboparopHasi pabora Ne9.
N3yuenune gucrnepcuu ceera.
8 BeoaHoe 3aHsaTHE. ONTHUECKHE PHOOPHI. 2

Brimonnenue mabopatopHoii paboThl. CTYEHTHI BHITIONMHSIOT paboTy U3
Tepeyunc/ieHHbIX, B COOTBETCTBUU C UHUBUAYATbLHBIM rpaduKkom

Pa3zpen 6. BBITIOJTHEHUSI Ta00PaTOPHBIX PaboT B 1abOpaTOPUK BOJTHOBOM ONTHKU:

9 |KeaHTOBas JTaboparopHas pabota Nel. M3yueHue CrieKTPOB UCITyCKaHUS U 5

¢hu3mka. noryomeHus1. JlaboparopHas pabora Ne2. 3yueHue crieKTpa aToMa
BO/IOPO/ia U OTpe/ie/ieHre TIoCTosiHHOW Pujbepra. JlaboparopHasi pabora
Ne3. MccnefoBaHre CrieKTPOB MHEPTHBIX ra30B.
Bcero 3a 4 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne |HamMeHoBaHHe Oo0nemMm,
Copep)xaHue yueOHOro 3afaHust
n/n paspena 4acoB
AUCIHILUTAHBI
Pazgen 1. BrinonHeHre BBOAHOM gabopaTtopHoii paboTkl. IToAroToBKa K

1 du3nyeckre naboparopHeiM pabotam Nel, 2. OdopmiieHre 0TYETOB MO 3 J1abopaTOpPHLIM 40
OCHOBBI paboram. IToaroroBka K 3ammuTe 1labopaTopHbIX pabot. IToaroToBKa K
MeXaHUKU. TectaM Nel,No2. BrimosiHeHue JomatuHero 3aganus Nel.

Paspgen 2. o
IMoaroToBka K maboparopHoii pabore. OdopmiieHHe OTYeTa T10
MonekynsipHas o
2 P— JlabopaTopHoi pabore. BrinoaHeHue qoMariiHero 3ajaHus Ne2. IToarotoBka | 36
K TecTy Ne3.
TepMOAUHAMUKA.
Bcero 3a 2 cemectp 76
IToaroroBka K aboparopHbiM padboram Nel, 2. OdopmiieHre OTYETOB 10 2-
Paszen 3 M s1aboparopHbiM pabotam. IToAroToBKa K 3aiure 1o J1ab0paTOpPHBIX PaboT.
A ) [ToproroBka Kk Tectam Nel,2 TToaroToBka K NpakTUueCKUM 3aHATHSAM I10
3  |DneKTpuyecTBO 48
Temam Nel, 2, 3. BemmosiHeHre [Jomatunero 3aganus Nel. [ToaroroBka K
Y MarHeTU3M.
TecTy Ne 3. [ToArotoBka K rpakThueCKUM 3aHSITHsIM 110 TemaM Ne 4,5, 6, 7.
Beinoninenue [Jomartsero 3aganus Ne2.
Pazgen 4. o
4 |Dusuka IMoaroToBKka K 1abopatopHoti pabore. OdopmiieHHe oTYeTa 0 78
. naboparopHoti pabore.. [ToAroroBka K Tecty Ne3.
KoieOaHui. parop P A Ty
Bcero 3a 3 cemectp 76
IToBTOpEHME NIEKIMOHHOTO MaTepHrasa o TeMam "du3uka KoaedaHui" u
Pasien 5 "BosiHoBbIe nipoueccel”. ITogroroska kK Tectam Nel, 2. ITogroroBka K

5 Bon'qHOBLie naboparopHeiM pabotam Nel, 2. OdopmiieHHe OTYETOB 110 2-M 20
IDOLECCh] naboparopHeiM pabotam. IToAroToBka K 3ammuTe 10 labopaTopHbIX pabor.

pon ’ [ToarotroBka K ripakThueCcKuUM 3aHATHsIM 110 TeMaM Nel, 2, 3, 4 BrinosiHeHue
HomariuHero 3aganms Nel.

6 |Pa3gen 6. [ToBTOpEHME IEKLIMOHHOTO MaTeprasa o TemMaM paszesa "KsaHToBast 20
KganTtoBas ¢du3uka". ITogroroBka K Tectam Ne3. TToAroToBKa K labopaTopHoil paborte
(hu3mKa. Ne3. OcopmieHre oTueTa 1o 1abopaTopHoi pabore. IToAroToOBKa K 3all[UTe

1o 1abopaTopHbIX paboT. IToArOTOBKA K MPAKTUYECKUM 3aHATHSIM TI0 TEMaM
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Ne5, 6, 7, 8. Brinonnenue /lomariiHero 3aganusi Ne2. [ToarotoBka K Tecty
Ne3.

Bcero 3a 4 cemecTp 40

4. ®OPMbI KOHTPO/JISI OCBOEHUMA JNCLHUII/INHbI

CEMECTP HEJEJ/IN CEMECTPA
12| 3 |4 5 6 7 8 9 10 11 120 13 (14 15 16| 17
Tecr, Tecr, A3, Tecr,
OTu. no OTu. o 13, Tecr, ’ ’ ’ ’
2 Tect AP ’ > |AP| Otu. no Otu. o Otu. mo |JP
JIP, TecT JIP, Tect | |OTu. nio JIP TP TP TP
Tecr, Tecr, 3 Tecr Tecr, Tecr, Tecr,
3 Tect| | Otu. mo |[IP| Otu. o O'Z”I[‘LI, o JfP AP| OTu. o Otu. o Otu. o |JP
JIP JIP ' JIP JIP JIP, 13
Tecr, Tecr,
4 Oru. o |[JP EZCJ?POE; AP Otu. mo |JP T;?
JIP ’ JIP, 13 )

YcioBHbBIE 0003HAUEHMS:

[P — nuarHoCcTHUeCcKasi paboTa;

Tect — Tecr;

Ortu. o JIP — otuet 1o JIP;

[3 — nomaiiHee 3a/jaHue;

aud. 3a4. — quddepeHIMPOBaHHBIN 3aUeT.

TeKkyluid KOHTPO/Ib YCIIeBaeMOCTH CTY/JEHTOB IPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
* TeCT;
e oruet 1o JIP;
e [OMalllHee 3a/laHue.

IIpome)xyTouHas arTecranusi IIPOBOJUTCS B (hopMax:

e 3K3aMeH;
e uddepeHIMPOBaHHBIN 3aYerT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1

2

3.

4..

5

6

7.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

. . Bonnosas ontuka. CI16.BI'TY "BOEHMEX" um. [T. ®. YcTrHOBa, 2018, 435 3K3.
. . Mexanuka v MmonekyssipHasi pusvka. CI16.6I'TY "BOEHMEX" um. [I. @. YctuHosa, 2012, 351. pec.

. [Tpaktrkym 1o ¢pusuke. CI16.BT'TY "BOEHMEX" um. []. ®. Ycrunosa, 2005, 371. pec.
Cniektpsbl atoma. Teopust Bopa. CIT6.BI'TY "BOEHMEX" um. /1. ®. YctuHoBa, 2006, 3/1. pec.
. . OnekrpomarHetusm. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoga, 2006, 1. pec.
. A. T. Apemkus, JI. V. Bacunbea, C. H. CokonoBa. . OCHOBBI KBAHTOBOM MeXaHWKU M aTOMHOMN (DU3MKH.
CII6.BI'TY "BOEHMEX" um. 1. @. YctuHoBsa, 2007, /1. pec.
A. JI. 3arpebun, M. I. Jleguég, O. C. AnekceeBa. . MosekyssipHasi pri3vika U TepMOJUHAMUKA.
CII6.FT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007, 371. pec.
. JI. ®&énopog, JI. . Bacunbera, [. FO. MBano.. . Keantoras ontvka. CIT6.BI'TY "BOEHMEX" um.
. @. YcruHoBa, 2021, 175 3Kk3.
L. JI. ®énopos, FO. H. JlasapeBa, B. I. CpenuH. . ®usuka. OCHOBbI MOMEKY/ISIPHO-KUHETUYECKOW TeOpUHr
u TepmoguHaMuky. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2017, 152 3K3.
0. JI. ®énopog, FO. H. Jlazapesa, B. I. Cpeaun. . ®usuka. Konebanus. CI16. 5T TY "BOEHMEX" um. /1.
&®. Ycrunona, 2020, 135 3k3.
0. JI. ®énopoe, FO. H. JTazapesa, B. I. Cpeaun. . ®usuka. Bomuel. CI16.BT'TY "BOEHMEX" um. /1. ®.
YcruHoBa, 2021, 122 3K3.
0. JI. ®énopog, FO. H. JTazapesa, B. I. CpeauH. . ®usuka. Marsetusm. CI16.BT'TY "BOEHMEX" um.
. @. YcruHoBa, 2019, 222 >ks.
[. YO. Veanos, T. H. KusizeBa, FO. H. JIazapeBa. . BBezieHre B MaTeMaTHuecKyt0 00pabOTKy pe3y/bTaToB
skcriepuMenTa. CII6.BI'TY "BOEHMEX" um. /1. ®. YctuHora, 2018, 444 3k3.
E. T. BopoauHa, A. H. CrapyxuH. . Konebanust u Bosiabl. CIT16.BT'TY "BOEHMEX" um. [I. ®. YcTHHOBS,
2011, sn. pec.
E. T. BopoauHa, A. H. CrapyxuH. . KeantoBast Mexanuka. CI16.5T'TY "BOEHMEX" um. []. ®.
YctuHoBa, 2012, 311. pec.
E. I. Bopoauna, JI. Y. Bacunbega, JI. B. Kotosa. . 9nekrpomarunetusm. CI16.: 3a-so BI'TY
"BOEHMEX" um. . ®. YctuHoga, 2023, 92 3k3.
N. B. CaBennes. Kypc ¢usuku. T. 3 KBanTtosasi ontuka. BI'TY "BOEHMEX" um. []. ®@. YctrHoBa, 2008,
298 k3.
N. B. CaenbeB. Kypc obimet puzvku. T. 2 DineKTpudecTBo U MarHeTusM. Bosubl. Ontuka. CI10.BT'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2007, 279 5k3.
N. B. CaesnbeB. Kypc ¢usuku. T. 2 Snekrpuuectso. BI'TY "BOEHMEX" um. []. ®. Ycrunosa, 2008,
285 3K3.
W. B. Cagesnbes. Kypc o6mieii dusuku. T. 1 Mexanuka. Monekysnsipaas ¢usuka. BI'TY "BOEHMEX"
uM. [I. ®. YcruHosa, 2007, 291 k3.
N. E. Upogos. . 3apauu mo obieit pusvke. CaHkT-ITetepOypr: Jlanb, 2022, 351. pec.
N. E. Upopos. . 3apauu no obrei pusvke. CI16.: Jlanb, 2007, 683 3Kk3.
U. K. HekpacoB. . OCHOBBI (pr3UKHM aTOMHOTO siZipa ¥ neMeHTapHbIX yactuy. CI16.5I'TY "BOEHMEX"
uM. [I. ®. YcruHoga, 2010, 35. pec.
JI. 1. BacwbeBa, b. C. T'ybanos, T. B. iBaHoBa. . MeToab! pelieHus 3ajau 1o ontuke. CI16. 5T TY
"BOEHMEX" um. I. ®@. YctuHoga, 2008, 1. pec.
M. I Jlegnes, A. JI. 3arpebuH, A. A. KoscaHoBa. . ITocTosiHHBIH 3/1eKTpruueckud Tok. CI16.BI'TY
"BOEHMEX" um. [I. @. YctuHoBa, 2013, 449 5k3.

5.2. [lorionHUTeIbHAs IUTepaTypa Mo AUCLUIIINHE:

He TpebyeTcsl.

5.3. [lepnogrueckue u3jaHUs:

1

. EcTecTBeHHBIe U TeXHUUYECKHe HayKH.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS! JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1
2
3

. http://e.lanbook.com/ - DnekTpoHHast OUOIMOTEUHAs! CUCTEMA U3/IaTebCTBA «JIaHb»;
. https://www.biblio-online.ru/ - Snekrponnas 6ubmioreka FOPAUT;
. http://tnt-ebook.ru/ - DnekrpoHHast 6ubnmroreuHas cucrema « THT»;
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4. https://ibooks.ru/ - DnekTpoHHast 6ubMoTeuHas crucreMa ibooks.ru;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 - SnekTpoHHast
oubnuoteuHas cucrema BI'TY — ®dyHziameHTanbHast 6ubnuoreka BI'TY «BOEHMEX» um. [1.®.
YctrHOBa.

CoBpeMmeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HaivionasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHAaMeHTalbHBIX UCC/IeJOBaHUH.

MHdopmalioHHble CIIpaBOYHble CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcteenHol reHepati BT TY "BOEHMEX" um. [I. ®. YCTHHOBa];
3. http://www.consultant.ru/- Koncynsraatllntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.
5.5. IIporpaMMHOe 0becrieueHue:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuaronumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTuHOBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;
2. lHTepakTHBHas [0CKa;
3. AyIUTOpHS C YHCJIOM MTOCA/[OYHBIX MECT He MeHbIIle KOJTMYeCcTBa 00yJaroImuxcs.

6.3. JTaGopaTopHbIe 3aHATHA:

1. YcraHoBKU 17151 TIpOBeZieHUst 1Tab0paTOPHBINX paboT 10 «MexaHHWKa, MOJIeKy/IsipHas (pr3nKa»;
2. YcraHOBKa /17151 1ab0paToOpHBIX paboT 1o "O/eKTpUYeCcTBO U MarHeTH3M";
3. YcraHoBKa /7151 1abopaTopHbIX paboT 1o "BosiHOBast M KBAHTOBast ONTHKA'.

6.4. IIpouee:
1. pabouee mMecTo MpernogaBaTe’isi, OCHaILEHHOE KOMITbIOTEPOM C AOCTYIIOM B VIHTepHeT;

2. pa60qu MeCTa CTyJeHTOB, OCHAllleHHbI€ KOMITbIOTEDAMU C AOCTYIIOM B I/IHTEPHET, rnpegHda3HaUYe€HHbIE

[71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
DOU3NKA

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa ®U3UKA  saBnseTcs JUCHUILUIMHON 00M3aTe/IbHOH 4YacTH 0Ooka 1 mporpammel
MOATOTOBKK 0 Hampaenenuto 17.05.02 Cmpenkoeo-nyweuHoe, apmuaiepulickoe U paxkemHoe opyjicue.
HOucruruivHa peanusyercs Ha dakyabrete O EcrectBenHoHayunblit BI'TY "BOEHMEX" um. [1.®. YctuHOBa
kadeapoit 04 PU3UNKA.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
OIIK-2 crioco6HOCTb CaMOCTOSITENIbHO TPUMEHSTh MPUOOpeTeHHbIe MaTeMaTHueCKue, ecTeCTBeHHOHAYYHbIE,
COLIMabHO-3KOHOMUYeCKHe 1 podeCCHOHATBbHBIE 3HAHUS /151 PellleHrs] MH)KeHepHBIX 3a/jau.

CofeprkaHre AWCHUTIIMHBI OXBaThIBAeT KPYT BOTIPOCOB, CBSI3aHHBIX C U3ydeHHeM (yHAaMeHTa bHBIX MOHSTHH,
3aKOHOB U TeOpUM KIacCUUeCcKOM U coBpeMeHHOW (M3MKM TI0 OCHOBHBIM pa3jesiaM: (r3uuecKre OCHOBBI
MeXaHUKH, 3/IeKTPUYeCTBAa U MarHeTU3Ma, 3JIeKTPOIMHAMUKY, (GU3UKK KojiebaHUi U BOJH, ONTHKH, KBAHTOBOW
(13MKH, aTOMHOM U siiepHON (U3UKU.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e WArHOCTUYECKas paboTa;
* TECT;
e oruet 1o JIP;
e [OMaIlIHee 3a/aHue.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e SK3aMeH;
e uddepeHMPOBAHHBIN 3aYerT.

OO01jast TPYZAOEMKOCTh OCBOEHHUSI AUCLIMIUIMHBI cocTtaBiasgeT 11 3.e., 396 u. IlporpaMMoM AMCIMIUIAHBI

MIpelyCMOTPeHbI JieKiMoHHble 3aHsaTusA (102 u.), mpakTrueckue 3aHAtus (51 4.), abopaTopHBIN MPaKTUKYM
(51 u.), camocTosiTenbHast pabota ctygeHTa (192 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
DOU3NKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIAIIIMHEI cocTageT 396 u., u3 Hux 204 4. ayUTOPHBIX 3aHATUH, U 192
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue paboTbI PekomeHjiyeMas JidTeparypa prm:{?éKOCTb’
Pa3pen 1. ®usnuecKkne 0CHOBbI MeXaHUKH.
. MexaHMKa ¥ MOJIeKy/IsipHast
¢wusmka: CI16.BI'TY
"BOEHMEX" um. [1. ®.
YctuHOBa, 2012 (BCe)
U. B. CaBesnbeB. Kypc obeit
¢usuku. T. 1 MexaHuka.
. . MonekynsipHas ¢y3UKa:
BrinonHeHne BBOAHOM gabopaTopHoi paboTkl. IToAroToBKa K N ;
BI'TY "BOEHMEX" um. [I.
naboparopHeiM pabotam Nel, 2. OdopmsieHre 0TUETOB 10 3
®. YctuHoBa, 2007 (1-4)
naboparopHbiM pabotam. IToAroToBKa K 3aljure 40
. FO. Ueanos, T. H. Knsi3eBa,
yabopaTopHeIX paboT. [Togroroeka K Tectam Nel,Ne2,
FO. H. Jla3apesa. . Beesenue B
Brinonnenue domaiiHero 3aganust Nel.
MaTeMaTHUeCcKyto 00paboTKy
pe3y/abTaToB KCIIepUMEeHTa:
CII6.BI'TY "BOEHMEX" um.
. ®. YcruHoga, 2018 (Bce)
N. E. Upogos. . 3agauu 1o
o6met dhusmke: CaHKT-
[TetepOypr: Jlanb, 2022 (1)
Wroro no pasgeny 1 40
Pazpen 2. Moneky/isipHas ¢pu3HUKa U TepMOJUHAMHUKA.
IMoaroroeka K maboparopHoii pabore. Odopmienue otueta 1o| U. E. Vpogos. . 3ajaun 1o 36
naboparopHoii paboTe. BriroHeHHe JOMaIITHeTo 3aJaHust obmeit ¢usuke: CII6.: JIaHb,
Ne2. ITogroroBka K Tecty Ne3. 2007 (2)

A. JI. 3arpebun, M. T.
Jlegués, O. C. Anekceesa. .
MonekynsipHasi pU3MKa U
tepmogrHamuka: CI16.BI'TY

"BOEHMEX" um. [1. ®.
YctuHoBa, 2007 (BCe)

. MexaHuKa 1 MoJieKy/sipHasi
¢usuka: CI16.BT'TY

"BOEHMEX" um. [1. ®.
YctuHoBa, 2012 (Bce)

N. B. Cagesnber. Kypc o0riieit

¢usvku. T. 1 MexaHuKa.

MonekynsipHas ¢hu3MKa:

BI'TY "BOEHMEX" um. [.

®. YcruHoBa, 2007 (10-16)
O. JI. ®énopos, 0. H.

Jla3zapesa, B. I. CpeauH. .

®usuka. OCHOBBI
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MOJIEKY/ISIPHO-KUHeTUYe CKOH
TEOpHHU U TEPMOJUHAMUKH:

O. ®. YcruHoga, 2017 (Bce)

CII6.BI'TY "BOEHMEX" um.

Wrtoro no pasgeny 2

36

Paspen 3. DiieKTpruecTBo

U MdarHeTusM.

IToaroroBka K j1aboparopHeiM pabotam Nel, 2. OdopmiieHue
OTYeTOB 110 2-M j1abopatopHbIM pabotam. IToaroToBKa K
3aruTe 1o jabopaTopHeIX pabot. TToaroroBka K Tectam Nel,2
IToaroroBka K rpakThuyeCKUM 3aHATUAM 110 TemaM Nel, 2, 3.
Brimonnenue domartHero 3aganus Nel. I[ToaroroBka K Tecty
Ne 3. IToarotoBka K rpakTAueCKUM 3aHSITHSIM 10 TeMaM Ne
4,5, 6, 7. BeinosHeHue JlomarHero 3agaHust Ne2.

. DJIeKTpOMarHeTr3Mm:

. ®. YcruHosa, 2006 (Bce)
N. E. Upopos. . 3apauu 1o
o6meit ¢pusmke: CaHKT-
ITetepOypr: Jlanb, 2022 (3)
. JI. ®énopos, FO. H.
Jla3zapesa, B. I. CpeauH. .
®u3uka. Marsetusm:

. ®. YcruHosa, 2019 (Bce)
E. T bopoguHa, JI. 1.
Bacunwena, JI. B. Koroga. .
OnekrpomarHeTusm: CII6.:
W3p-eo BI'TY "BOEHMEX"
uMm. 1. ®. YcruHosa, 2023
(Bce)

. [IpakTukym 1o usvke:

. @. YctuHoga, 2005 (1-3)
M. T Jlegues, A. JI.
3arpe6uH, A. A. KojicaHoga. .
[ToCTOSIHHBIN 371eKTpUYe CKUN
Tok: CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHOBa, 2013 (Bce)

U. B. CagesnbeB. Kypc
¢du3uky. T. 2 DIeKTpUUeCTBO:
BI'TY "BOEHMEX" um. .
®. YctuHoBa, 2008 (1-8)

CII6.BI'TY "BOEHMEX" um.

CII6.BI'TY "BOEHMEX" um.

CII6.BI'TY "BOEHMEX" um.

48

Wrtoro no pasgeny 3

48

Paspen 4. ®u3uKa KoJiedDaHHUM.

IMoxroroBka K siaboparopHoii pabore. OdopmiieHre oTyeTa Mo
yabopaTopHoi pabore.. [Toaroroeka K Tecty Ne3.
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N. B. CagesnibeB. Kypc obiieit
¢u3vku. T. 2 DneKTpruUecTBO
W MarHeTusM. BOJTHBL.
Onruka: CITI6.BT'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2007 (17-20)
E. T bopoguHa, JI. 1.
Bacunwena, JI. B. Koroga. .
OnekrpomarHeTusm: CII6.:
W3p-so BI'TY "BOEHMEX"
uM. [. @. YcrrHoBa, 2023
(Bce)

. JI. ®énopos, FO. H.
Jla3zapesa, B. I. CpenuH. .
®wusuka. KonebaHus:
CII6.BI'TY "BOEHMEX" um.
. ®. Ycrunosa, 2020 (Bce)
E.T. bopoguna, A. H.
CrapyxuH. . Kosiebanus u
BosiHeL: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoga, 2011 (1-3)

WN. E. Upopog. . 3azauu 1o

28
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o6meit dhusmke: CaHKT-
[TetepOypr: Jlanb, 2022 (4)

Wrtoro mno paspeny 4

28

Pa3zgen 5. Bo/iHOBbIEe NIPOLIECCHI.

[ToBTOpEHME /IEKLIMOHHOTO MarepuraJsa o Temam "dursuka
kosiebanui" ¥ "BosiHOBBIe mporiecchl”. IToAroTOBKa K TeCcTaM
Nel, 2. TTogroroeka K jlabopaTopHeiM pabotam Nel, 2.
OdopmiieHre 0TYETOB 110 2-M j1ab0paTOpHBIM paboTam.
[TozroToBKa K 3aiuTe 1o J1abopaTopHBIX paboTt. [ToAroToBKa K
MpaKkTUUeCKUM 3aHATHAM 1o TeMaM Nel, 2, 3, 4 BrInoyiHeHne

HomatHero 3aganus Nel.

CII6.BI'TY "BOEHMEX" um.

N. E. Upopos. . 3agauu o
obeti dpusuke: CII6.: JlaHb,
2007 (4,5)

. BonHoBas onTuka:

. ®@. YcruHoBa, 2018 (Bce)
E.T. Bopoguna, A. H.
CrapyxuH. . Konebanus u
BosiHbL: CITI6.BI'TY
"BOEHMEX" um. [1. ®.
Ycrunoga, 2011 (4-8)

N. B. CaeesnbeB. Kypc obreit
¢usuku. T. 2 DnekTpruecTBO
Y MarHeTusm. BomHbl
Ontuka: CI16.BI'TY
"BOEHMEX" um. [1. ®.
YctunoBa, 2007 (17-21)
. JI. ®énopos, FO. H.
Jlasapesa, B. I. CpepuH. .
®wusuka. Bosmuer: CI16.BTTY
"BOEHMEX" um. []. ®.
YcruHoBa, 2021 (Bce)

JI. 1. Bacunbesa, b. C.
I'ybanos, T. B. BaHoBa. .
MeTtogp! pelieHys 3aa4 10
ontuke: CIT6.BT'TY
"BOEHMEX" um. []. ®.
YcruHoga, 2008 (1-7)

20

Wroro no pasgeny 5

20

Pazgen 6. KBanToBas ¢u3uka.

[ToBTOpEHME /IEKIIMOHHOTO MaTepuraJja Mo TeMaM paszesia
"KsanToBas du3uka". ITogroroeka K Tecram Ne3. IToaroroBka
K j1abopatopHoii pabote Ne3. OdopMiieHHe 0TYeTa 0
naboparopHoii pabote. TToAroTOBKa K 3aIIUTe 110
nabopatopHbIx paboT. [ToAroToBKa K MPaKTHUECKUM 3aHATHSIM
no TemaM Ne5, 6, 7, 8. BeimosHenre [JomaritiHero 3aganusi Ne2.
IToaroroBka K Tecty Ne3.

. Cniektpsl atroma. Teopusi
Bopa: CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2006 (Bce)
A.T. Apemkun, JI. .
Bacunwena, C. H. Cokonosa. .
OCHOBBI KBaHTOBOM MeXaHUKH
Y aTOMHOU (DH3UKH:
CII6.BI'TY "BOEHMEX" um.
. @. Yctunoga, 2007 (1-5)
N. E. Upopos. . 3agauu o
obreti dpusuke: CII6.: JlaHb,
2007 (5,6)
E. T. bopoguHa, A. H.
CrapyxuH. . KBanToBas
mexanuka: CIT6.BI'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 2012 (1-10)
U. B. Cagesnbes. Kypc
¢usuku. T. 3 KBantoBas
onrtvka: BI'TY "BOEHMEX"
nM. 1. ®. Ycrunosa, 2008
(Bce)
N. K. Hekpacos. . OCHOBBI
(bu3uKY aTOMHOTO siipa U
3/IeMeHTapHbIX YaCTHLI:
CII6.BI'TY "BOEHMEX" um.
. ®@. YcruHosa, 2010 (Bce)

17

20
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. JI. ®énopos, JI. .
Bacuinbesa, /1. FO. 1BaHoB. .
KBaHTOBas onTuka:
CII6.BI'TY "BOEHMEX" um.
. ®@. YcruHoga, 2021 (Bce)

Wroro no pa3geny 6

20

18

26829




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
®U3NKA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e /IOMalllHee 3a/laHue;

® TecCT;
e otuet 1o JIP;
e SK3aMeH;
e SK3aMeH;

e uddepeHIMPOBAaHHBIN 3a4erT.
KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTallys;
* TIpY MpaBUIBLHOM OTBeTe Ha 60% BOTIPOCOB U Oosiee - aTTecTarysl.

JomaiHee 3aanne

Kakapiii BapuaHT JjoMalllHero 3a/laHusi COAEepKUT OT 5 0 6 3azad.
[omaiiiHee 3a/laHue «3auTeHO», eCJi BITIOJTHeHO He MeHee 80% 3a/iaHuid.
BapuaHThI MHJUBHU/yaIbHBIX JOMAIIIHUX 3a/IaHUM TI0 pa3zesiaM Kypca U TpeboBaHus K X 0)OpMIIEHHIO
npezictaBiedbl B YMK auctiuriiiel 1 BeutoykeHsl B DMMOC Moodle BI'TY «BOEHMEX».

Tect

Tectsi ipoBoasTcs B DMMOC Moodle BI'TY «BOEHMEX». Kaxx/iblii BapyuaHT TecTa CO/IeP>KUT OT 6 110
10 3azaHul, 3a/jaHKs1 COOTBETCTBYIOT TeMaM M3y4yaeMoro paszesa Kypca.
TecT cunTaeTcs CJIAHHBIM, eC/T 00yUarOIIUICs BBIOpas MPaBUIBHBIA BADUAHT OTBETAa He MeHee, ueM B 60%
3a/laHui.
BapuaHTBI TeCTOBBIX 3a/laHUM 110 BCeM paszeniaM Kypca npeZcrasieHnsl B YMK anciuniunel, a B SMOC
Moodle BI'TY «BOEHMEX» — TpeHUpOBOYHbIE BaDUAHTHI.

Otyuet no JIP

Ortuet 1o 1labopatopHoit paboTte (JIP) mpe/cTaB/sieTCsl B PyKOIIMCHOM BU/Ie, Ha iucTax opmata A4,
3aro/THEHHBIX C OJJHOW CTOpOHBL. CoJiep>KaHHe OTuUeTa /JO/DKHO COOTBETCTBOBATh 11a0/IoHy oTueTa JIP*.
JIP cuMTaeTcst PUHATOM, a CTY/IEHT MOTyyaeT 3a Hee OTMETKY «C/IaHO», eCJTH
a) TIpu MpoBepKe oTyeTa JIP BHITIO/IHEHBI C/IeIyOLHe TpeOOBaHUS:
* 3aT0/THEHBI CBO/IHBIE TaOIUIIBI C pe3y/IbTaTaMyu U3MePeHHI;
* BBITIOJTHEH pacyeT 3HAYeHUM MCKOMBIX BEIMUMH U UX MOTPEITHOCTEH; MPaBUIBLHO TIPe/ICTABIEHI
OKOHYATe/IbHbIE Pe3y/bTaThl;
* TOCTPOEHbI HeOOXO/IMbIe TPadUKH B COOTBETCTBUH C TPEOOBAHUSIMU, U3JIOXKEHHBIMU B METOJUUE CKUX
MOCOOUSIX K TabopaTopHBIM paboTam (TpeboBaHMs MPoAyO/IMpOoBaHkl B mabaoHe oTueTa JIP);
* IPOBe/IeH aHa/Iu3 TIOYUYeHHBIX Pe3y/IbTaToOB IyTeM CPaBHEHUS UX C TeOPeTUYeCKUMH 3HaUeHUSIMU;
* IaHBI TIMCEMEHHBIE OTBEThI Ha BCE KOHTPOJIbHBIE BOMPOCHI (KOHTPOJIbHBIE BOTIPOCHI TPUBE/IEHBI B
METOJUUECKUX YKa3aHUAX K KaK/0H labopaTtopHoii pabote).
6) nipu 3arrure JIP:
* CTyZIeHT B (hopMe KPaTKOTr0 COOOILeHus, U3/I0KUIT pe3y/IbTaThl, BBITIOTHEHHOM 1M, JIP;
* CTY/IEeHT, B YCTHOU (popMe, BePHO OTBETHJI Ha BCe BOTIPOCHI, 3a/laHHBIE MPero/jaBaTesieM, U3 Yhciia
KOHTPOJIbHBIX BOTIPOCOB, OTBETHI Ha KOTOPLIE AIaHbl B oTuete 110 JIP.
Ecnu He BBIMOTHEHO XOTS OBl OIHO U3 BhIILIE YKa3aHHBIX TPeOOBaHWH K OTUETY WK [JaH HEBEPHBIN OTBET Ha
BOMPOC — OTUYET TOAJIEXKUT 0paboTKe UK CTYAEHTY PEKOMEH/[YeTCSI U3YUUTh BOTIPOC, Ha KOTOPBIH OH OTBETUI
HEBEpHO.
*111a0/10H JIP pa3meriied B DMIOC Moodle 1 B YMK AUCHUTUTAHBIL.

JK3amMeH
Iyt MPOMEeKYTOUHOM aTTeCTarlyuu, MPOBOUMOM B (hopMe 3K3aMeHa, UCTOb3YIOTCsl OUIETHI C
3a/jaHusIMU. TUIIBI 3alaHUi: 2 TeOpeTHYeCKUX BOTIPOCA, U pacueTHas 3ajaya.
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OrleHKa BBICTAB/IAETCS TIOC/Ie COOeCeI0BaHUS CO CTYZIEHTOM B COOTBETCTBHUM CO CJIEIYIOIUMH KPUTEPUAMHU:
* O1leHKa «OTJIMYHO» BBICTABJISIETCS, €C/TA 0OYUarOIUICSA /1a/l TIO/THbIE, UCUEPIThIBAIOIIE OTBETHI HA BCE
TeOopeTUUeCKHe BOMIPOCHI OUsIeTa, TIOJTHOCTHIO ¥ BEPHO PEIN/I PACUETHYIO 3a/lauy, MOXKET OTBETUTh Ha
JIOTIOJTHUTEJTLHBIN BOTIPOC TI0 TeMe Kypca.

* OLleHKa «XOPOIIIO» BBICTABJISIETCS, eC/TH 00yJaroIInics MpefoCTaBrI OTBETHI Ha BCe 3HAHUS B OUseTe, HO
MMEeTCS OIHMO0YHbIe PACCY>KIEHHSI.

* O1leHKa «y/IOBJIETBOPUTELHO» BBICTABJISETCS, €C/TM 00YYarOIIUACS BePHO PEeIIvI 3a/iady WUId MPejoCTaBHT
OTBeTHI Ha TOJIHKO Ha 2 TeOpeTHYeCKUX BOIIPOCA.

* OLleHKa «HeyI0B/IeTBOPUTEIbHO» BLICTABIISIETCS, /T 00yJaroIyiicst He MpeAoCTaBr/I OTBETOB Ha 3a/jaHust
ounera.

BapuaHThI 9K3aMeHalMOHHBIX OU/IETOB, a TAKXKE CITUCOK TEOPETHUECKHUX BOIIPOCOB K 9K3aMEHY TPe/ICTaB/IeHbI
B YMK pmucrumnunbl, a B DMMIOC Moodle BI'TY «BOEHMEX» — TpeHUpOBOUYHBIE BapUAHTHI.

JK3aMeH

171 IpOMEXKYTOUHOM aTTecTalyy, TPOBOJUMOH B (hopMe 3K3aMeHa, MCITOJTb3YIOTCsT OUIETHI C
3afaHusAMU. TUIIBI 33/laHui: 2 TeOpeTHUeCKUX BOIIPOCA, U PacueTHas 3ajaua.
OrleHKa BBICTABIAETCS TIOC/Ie COOeCeI0BaHUS CO CTYZIEHTOM B COOTBETCTBUM CO CJIE[YIOIIUMHU KPUTEPUAMHU:
* OI1leHKa «OTJIMYHO» BBICTAB/ISIETCS, €C/T 00YUArOIIUICSA /1A TIOTHbIE, UCUEPIThIBAIOIIE OTBETHI HA BCE
TeopeTHUUeCKHe BOTIPOCh! O1IeTa, TIOIHOCThHIO ¥ BEPHO PEIN/I PaCUeTHYIO 33/lauy, MOXKET OTBETUTh Ha
ZIOTIOJTHUTEJTLHBIN BOIIPOC IO TeMe Kypca.
* OL[eHKa «XOPOIII0» BBICTABJSETCS, €C/IU 00YUatOLIHICS TTPej0CTaBr/I OTBEThI HA BCe 3HAHUS B OUieTe, HO
MMEeTCS OIMO0YHbIe PACCY>KIEeHHSI.
* O1leHKa «y/IOBJIETBOPUTELHO» BLICTABJISETCS, €C/TM 00yYaroIIUiACS BePHO PEeIIvI 3a/iady WId MPeioCTaBII
OTBeTHI Ha TOJIBKO Ha 2 TeOpeTHYeCKUX BOIIPOCA.
* OLleHKa «Hey0B/IeTBOPUTE/ILHO» BBICTAB/ISETCS, €C/I 00yJaroI[uiics He TIpe/IoCTaBU/I OTBETOB Ha 3aJJaHUs
ouneta.
BapuaHThI 9K3aMeHALMOHHBIX OWU/IETOB, a TAK)KE CITUCOK TEOPETHUECKHUX BOIPOCOB K 9K3aMEHY MPe/ICTaB/IeHbI
B YMK pgucriumnunbl, a B DMMIOC Moodle BI'TY «BOEHMEX» — TpeHUpOBOUHbIE BapUAHTHI.

JAuddepennypoBanHbIii 3aueT

151 MpoMeyKyTOUHOM aTTecTal[uy, MpoBoAuMoi B opMe AnddepeHIIMPOBAHHOTO 3aueTa,
HCII0JIb3YeTCsI UTOTOBBIN TecT oT 12 mo 15 3aganuii. Tect nmpoBogutcs B SUOC Moodle BI'TY «BOEHMEX».
TecT cunTaeTcsi CIAHHBIM, eC/TA 00yUarOIUICs BBIOpas MPaBUIbHBIA BADUAHT OTBETAa He MeHee, ueM B 51%
3a/laHUM.
Kpurtepuu niepecuera pe3y/ibTaToB TeCTa B OLIEHKY:
* 51 - 74% — 3auTeHO-y[0BIETBOPUTE/ILHO;
* 75 - 84% — 3auTeHO-XO0pO11I0;
* 85 - 100% — 3auTeHOo-OT/IMYHO.
BapuaHThsI TeCTOBBIX 3a/laHui TIpeicTaBiaeHbl B YMK auctmrimael, a B SVMOC Moodle BI'TY «BOEHMEX»
— TPEHUPOBOYHbIE BapUAHTHI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AypuTOpHBIe 3aHATHS B <
KOHTaKTHOI opme 5 X - é
58l 28 | EX
B el B2E T &
= & g EE| EE <0
O | O o 2= E g X| S & o)
& ] HavmeHoBaHue pa3/jesoB 1 E o = a AR ; = [ & = oNe)
Q = AUJAKTHUeCKHMX efNHMI] o E § e =| 2 E E : e 2 EB
) R o §E|EE|EE| 8k = > =
R R & E8 2% =2
S v = Z
= =
o @)
Tecr,
Pa3pen 1. ®usnueckuie 0CHOBBI Oruer mio
1 2 A ) 78 | 38 | 20 9 9 40 25 JIP,
MeXaHUKH.
JomariiHee
3a/laHve
Tecr,
Ortuert 1o
1 9 Pazpen 2. Mosneky/isspHas 66 | 30 | 14 8 8 36 20 TP,
¢u3nka u TepmoagHAMHUKA.
HomarHee
3a/laHye
Bcero 3a 2 cemecTp 144 | 68 | 34 17 17 76 45
Tecr,
JomarHee
o | 3 [Pasaen 3. dnexTpuyecrso u 104 | 56 | 28 | 13 | 15 | 48 15 | saganue,
MarHeTHusM.
Otuet o
JIP
Tecr,
2 3 [Pa3pen 4. ®du3uKa Kojed0aHMI. 40 | 12 6 4 2 28 15 Ortuer 110
JIP
Bcero 3a 3 cemecTp 144 | 68 | 34 17 17 76 30
Tecr,
Otuet no
2 4 |Pa3pen 5. BoaiHoBbie mpoueccbl. | 57 | 37 | 16 12 9 20 15 JIP,
Homarnee
3a/laHre
Tecr,
Otuet o
2 4 |Pa3pen 6. KBanToBas ¢usuka. 51 | 31 | 18 5 8 20 10 JIP,
Homariunee
3a/laHue
Bcero 3a 4 cemectp 108 | 68 | 34 17 17 40 25
Bcero no auciuuinHe 396 | 204 | 102 | 51 51 192 100
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Kputepuu onjeHuBaHus

OIIK-2

Bonpocbl omKpbimoz2o muna:

Ne 1  Kakas KHHeMaTH4ecKass XapaKTepHCTHKA [BIKEeHHsI YaCTHLIbI OTpe/iesisieTcst Kak: ObIcTpoTa
M3MeHeHUs MOZY/Isl CKOPOCTU YaCTULIbI?

Ne2  MoxKeT /i KyJIOHOBCKAsl CHJIa BBITIO/IHATH (DYHKIMM CTOPOHHEH CUJ/IbI B 3aMKHYTOM 3/1eKTpHyeCKOM
Lenu?

Ne 3 Yo mpezcraBnseT cobol Bektop [TOWHTUHTA B TEOPUH 37IEKTPOMArHUTHOTO TOJISI?

Ne 4

Hapg mocce pasMemned HCTOYHHE 2EVEOBRIX CHTHATOE ¢ gacToTol vo. OT
HETO CO CEOPOCTRIQ. U YIAMZSTCA MOTOUHENHCT. CHHTAd CKOPOCTE SEVEA B
BOZTYVXE Yz, HAHTH 9ACTOTY CHTHATA, BOCIIPHHHEMASMOTO MOTOITHETHCTOM,
eCIH

M M
Vg = 2.3 KI'II,, v=15 E.,u;m = 340 : .

He 355‘_‘,’,[[&'[3 E OTECTIC YEA43aTk COIHHHITEI H3IMCPCHHA ECIHIHHEL

Ne 5 Uro B K/1accuueCKOM CTaTUCTUUECKOM (PU3MKe T1aCUT 3aKOH paBHOpACIIpe/ie/IeHUs ?
Ne 6 WpeanbHbIl ra3 siBASIOTCS CMeChio 2 MOJIb OJHOATOMHOI'O U 3MOJIb ABYXaTOMHOTO ra3a. Haiitu
YKMCJIO CTerneHel cBoOOAbI CMECH U TT0Ka3aTe/b afitadarhsl i JaHHOW CMECH.
Ne 7  YTto mpeACTaB/sAOT COO0H JOMEHBI B TEOPUU (heppoMarHeTu3ma’?
Ne 8
PaccMarpuBaeTcst oOpaser| BellleCTBa, IOMEIIeHHOTO BO BHEIITHee 37IeKTPUUeCKoe ToJie
(co3pmaeTcsi CTOPOHHMMU 3apsiiaMu). Pe3ybTar BAUSHUS 3TOTO TT0JIs TTI0Ka3aH Ha
PHUCYHKe.

i

®
F=0 8
Q
(O]

++++++++
OO000
©

— NONE MHAYL MPOB3HHBD
3apAAOE

= NOAE CTOPOHHWMX 33PAA0E

Marepuanom obpasiia sBseTCs AUIeKTPUK WK MPOBOAHUK? KpaTko mosicHuTe
BLIOOD OTBeTa.

Ne9  Uemy paBeH nepuos AudpakI[MOHHON PEIIETKU?

Ne 10 BekTopHas CyMMa CHJI, MPUIOKEHHBIX K aOCOJTFOTHO TBEP/IOMY TeJTy, B 00IIleM C/Tydae Ha3bIBaeTCs
pe3yabTUpyolleii. B kakoM ciyuae 37ieCb MOXKHO MCIIO/Ib30BaTh TEPMUH “DaBHOZEUCTBYOIIas”?

Ne 11 Ha pucyHKe npe/ficTaB/ieHa CXeMa SHepreTHYeCKUX ypOBHel aTroMa BOZ0po/a.
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Ne 12

Ne 13

Ne 14

Ne 15

Ne 16

Ne 17

Ne 20

E ,»B E

- 0,5

- 0,8
- 1,5

-3.4

0

S S S
|
N WA W

S
|

- 13,6 n=1

Bocrnonb3oBaBIMch CxeMoM, ornpesiesnTe, MOPLIMI0 KaKoi SHePruu MOTJIOTHIT aTOM TIPU Tiepexojie 13
OCHOBHOTO COCTOsIHUE B 4-0€e BO30y>KIeHHOe?

He 3a0yzbTe B 0TBeTe yKa3aTh eIUHUIIBI U3MEPEHNsT BeJTMUUHEI.

BekTopHasi cymma CHJl, IPUIO)KeHHBIX K abCOMIOTHO TBEPOMY TeJly, B 00ILeM Clyuae Ha3biBaeTCs
pe3yabTUpylolleii. B kakoM ciyuae 371eCb MO>KHO UCIIO/b30BaTh TEPMUH “DaBHOZieMCTBYOIas”?
[TpuBeseM omMOOUYHOE YTBEPXKEHNE: 8e/AUULHA NOAHO20 YCKOPEHUs! Yacmuybl paeHa Cymme
8eNuYUH HOPMA/BHO20 U MAH2eHYLUAAbHO20 yCKopeHuli. VIcTipaBbTe 3TO yTBEp)KJeHHe Tak, UTOObI
OHO CTasl0 BEPHBIM.

BbeckoHeuHo Manas noagKa dS HaXoAUTCSl B OAHOPOSHOM 371eKTpuueckoM rose. [1pu Kakom
YCJIOBUH TTOTOK BEKTOPA HAMPSKEHHOCTH 37IEKTPUYECKOTO T0/1si CKBO3b ATY IUIOMIAZAKY OyZeT paBeH
Hy/I0?

3a cuéT KaKoro BHZa SHEPTUH TIPOUCXOJUT TeTUIOBOe U3MyuyeHue?

Ec/ii pa3sHOCTDb X0fia IBYX /IEKTPOMArHUTHBIX BOJIH, IPUXOAIHX B TOUKY
HabO/rofeHus1, A = A, TO UeMy paBHa Pa3HOCTh ¢a3?

UYTo HA3BIBAETCS YMCIOM CTEIIeHen CBO60,£[]>I MeXaHWUYeCKOM CUCTeMbI?
BbeckoneuHo mManoe u3MeHeHHe BHYTPEHHEﬁ SHEPIruun NAeajibHOro rasa JaeTcd COOTHOLLIEHHNEM:

dU = CyvdT

Kakast ¢husnueckas BeurHa 0603HaueHa B COOTHOIIEHUH cuMBoioM Cv?

I1py KakoM yC/I0BHMM KOHTYP C TOKOM B OZJHOPOJHOM MarHUTHOM 10/ HAXOAUTCS B COCTOSIHUM
YCTOMUMBOIO pPaBHOBECHS?

O/eKTPOEMKOCTBIO YeZIMHEHHOTO TIPOBO/THMKA Ha3bIBAETCs OTHOIIIEHUE 3apsi/ia Ha TTPOBOHUKE K
TOTeHLIMaTy, KOTOPBIM OH (3apsi) co3/aeT:
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3apsifi Ha POBOJIHUKE VABOW/IU, KaK U3MEeHU/IaCh 3/IEKTPOEMKOCTh 3TOTO TIPOBO/IHUKA?
Ne 21 B uém cocrout ripunmn [ roirerca?
Ne 22 PaccmarpuBaeTcsi KOMIITOHOBCKOE CMellleHre /I/TMHbI BOJIHBI:

A = 2,01 - cos)

KommitoHoBcKast [AJIMHA BOJIHBI ITPU paCCeAHUU Had CBO6OAHOM MOKOALIEMCA 3/IEKTPOHE
A =24 1M

Haiiti MuHMManbHOE U MaKCUMasibHOe 3HaueHUst KOMITTOHOBCKOTO CMell|eHUs.
Ne 23 B KakoMm cjlyuyae LJeHTp MacC COBIaJ|aeT C LIeHTPOM TsDKeCTH?
Ne 24
SBnsieTcs M MHepLIMANbHOM CHCTEMa OTCYeTa, JBIKYIAsACs OTHOCHUTEIBHO
HEKOTOpOIt UHepILMabHON CUCTeMbI OTCUeTa pABHOMEPHO?

Ne 25 MOoXKeT /I MarHWTHast CHla COBEPIIMTEL paboTy HaJ| 37IeKTPUUECKUM 3apsiioM?
Ne 26  Kakasi ¢pusnueckasi BeJIMUMHA OTIPeZesieTcsl CAeAYIOLUM HHTeTrpaioM?

¢E=?§f-d§
5

Ne 27 Kakas runore3sa I1laHka BbIBesia TEOPHIO TEIUIOBOIO U3/IyYeHUs U3 TyIIMKa U O3HaMeHOBasla
pOXX/ieHHe KBaHTOBOU TeOpUH?

Ne 28  Ec/iv pa3HOCTh X0/Ia ZIByX 37€KTPOMArHUTHBIX BOJTH, TIPUXOAIINUX B TOUKY Habmoenus, A = A/2, To
yeMy paBHa pasHOCTb (a3?
Ne 29
UTto Ha3bIBaeTCsl TOYKOM POCHI?

Ne 30 MornsipHasi TEMIOEMKOCTE B 00I1IeM CiTydae siBsieTcs pyHKI[Hel Tpoliecca Wiv QyHKIye:
COCTOSHUA?

Bonpocbl 3akpbimo2o muna:
Ne 1  Tlpu KakoM ABM)KEHUM MaTepUaJbHON TOUKU BBITTOTHSIFOTCS COOTHOLIIEHUSI:

at=0,an=07?

paBHOMepHOe MPSMOJIMHENHOe [IBIKeHHe

PaBHOMEPHOE /IBI)KEeHHE T10 OKPY’KHOCTH
PaBHOYCKOpPEeHHOe [IBI)KeHUe
paBHO3aMe//IeHHOe [IBIDKeHHe

Ne 2 [Ba mapa maccamu m1=0,5kr u m2 =0,2Kr JBWKYTCS [10 TOPU30HTA/ILHOM [IOBEPXHOCTH HABCTPeUy
JpyT ApPYry co ckopocTsamu v1 =1m/c u v2 =4 m/c. HaliTy IpOeKIUI0 UX CKOPOCTH Ha HamnpaB/ieHue
JBIDKEHUs ([0 CoyAapeHus )IIepBOro 11apa 1oc/ie LeHTPabHOro abCoIFTHO YIIpyroro yAapa.

-0,4 m/c

-0,8 m/c

0,4 m/c
0

Ne 3  YcTaHOBWTE COOTBETCTBUE MEX/Y OTpeziesieHHeM (hU3NUeCKUX BeJTMUUH TabmuIbl 1 ¥ Ha3BaHUEM
3THX (PU3UUECKUX BeJTMUMH TabmuLbI 2.
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Tatmsma 1

dq
A =—
P=av
dq
B = —
A dl
dq
B o= E
Taommma 2
1 | mumefigad IOTHOCTE 2apafa
2 | moBepxHOCTHAA ILTOTHOCTE 3apaia
3 | obreMHAZ IIOTHOCTE ZapAda

Ne4  PaccmoTpuM /jBe KOHLieHTprUdeckue ( ¢ 00imym LeHTpoM) cdepsl ¢ paguycamu R u 2R.
BHyTpeHHsist cepa HecéT 3apsig Q. Kakum 10/0KeH ObITh 3apsi/i BHellHel cdepbl, YToObI MOTOK
BeKTOpa HampsDKEHHOCTH 37IeKTPUYeCKOTO I10J1s1 Yepe3 /Ito0y10 TTOBePXHOCTh, 0XBAaThHIBAIOILY0 00e
5TU cepbl ObLT paBeH HYJIIO?

-Q
Q
2Q
_2Q

Ne 5 HpI/I TMPOXOXKAEHWUN SJIEKTPOMArHUTHBIX BOJIH B BO3yX€e MPOUCXOAAT KoyiebaHus

HanpsHKEHHOCTH 71eKTPUUECKOT0 U UHAYKLIMM MarHUTHOTO Tosieit
MOJIeKy/ BO3/yxa
MJIOTHOCTH BO37yXa
KOHILIeHTpaLy K1UC/I0poza

Yrobel HarpeTb 96 r MonKbaeHa Ha 1K, HY)KHO TepeiaTh eMy KOJIMU€CTBO TEIIOThI,
paBHOe 24 [[)x. UeMy paBHa yZiesibHasi TEIJIOEMKOCTb 3TOTO BeljecTsa?

250 x/kr K
500 Dx/xr K
125 x/kr K
750 Ix /kr K

Ne 7 ConHue cafuTcs 3a TOPU3OHT U OTpakaeTcs B o3epe. IIpu atom

yroJ rnmaieHus HleEﬁ Ha IMTOBEPXHOCTH 03€pad U yroJjl OTPa>KeHWs YBEJIMUNBAIOTCA

yTOJ MaZieHust Tyueii Ha TIOBepXHOCTb 03epa YBeIMUMBAeTCs, a YTOJ OTPasKeHUsI
YMEeHBIIIaeTCst

yroJ rmageHusa qu8ﬁ Ha MOBEPXHOCTH 03€pd Y YIroJl OTpaXKeHUA YMEHBIIAOTCA

YTOJI TIaZileHus Jiyuyell Ha IOBEPXHOCThb 03epa YMEHBIIIAeTCs], @ YTO/l OTPaKeHUs
yBeJIMUMBAeTCS

Ne 8 Bo3zgyx B KOMHare COCTOMT U3 CMECH ra3oB: BOLOPOZA, KMCI0POAa, a30Ta ,BOAAHbBIX M1apoB,
VIJIEKUCIOTO Ta3a u Ap. [Ipu TerjioBoM paBHOBECHU ITUX ra30B 00s13aTe/IbHO OJJUHAKOBBI

Temrieparyphl

rapiyanbHble JaBeHNs

KOHLIEHTPaLU1 MOJIEKY
TJIOTHOCTH

Ne9 VHAYKTUBHOCTH KaTYIIKK YBETMUW/IM B 2 pa3a, a CWIy TOKa B Hell YMeHBIIWIN B 2 pa3a. JHePrus
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MArHUTHOTIO I10/1d KaTyHIIKKW IIPU 3TOM

yMeHbIIWIack B 2 pas3a
yBeJiMuuiack B 8 pas

yMeHbIIIN/Iack B 8pas

YMeHbIIIW/Iach B 4 pasa

Ne 10 Ecsi UCTOYHMK MOHOXPOMATH4eCKOro U3My4yeHHsl, 0CBellalol1il MeTaluueCcKyto TOBePXHOCTh,
3aMeHUTb MOLHBIM J1a3ePHbIM UCTOUHUKOM TOM >Ke JI/IMHbI BOJIHBI

BO3paCTeT TOK HACHI[eHUS
KpacHas rpaHuiia ¢poro3ddekra cMeCTUTCS B 00/1aCTh KOPOTKHX JI/THH BOJTH
KpacHas rpanuija Gporo3dderTa CMeCTUTCA B IJTMHHOBOTHOBYHO 00/1aCTh
HUKAKUX M3MeHeHUN He TIPOU30ieT

Ne 11 Ha pucyHke u3o0pa’keHbl CU/IOBbIe JTUHUU 3/IEKTPOCTAaTHUECKOTO TIOJsA. YKa)KHTe BepHOe
COOTHOLLEHUE [/151 BeJIMUYMHbBI HANIPSDKEHHOCTU 1eKTPUYECKOro 1oJjisi B Toukax A, Bu C

1)E; < Ep < Ey
2)E, < Eg < E
3Ep < Ey = E.

NE, = E- < Eg

Ne 12 MasITHUK COBepIllaeT CBOOO/IHEIE KosleOaHwMsl, KOTOPbIe MOJUUHAIOTCS AuddepeHIHaIbHOMY
YPaBHEHUIO:

mx + kx = 0.
Ecmm

m = 1 kr, a k = 16 H/m, nepros KosiebaHWii MasgsTHUKA PaBeH

1}T=%c
mr=§c
NT==nc
T =2nc

Ne 13 KuHeTnueckas SHeprusi MOJIeKyJbl UZeaqbHOrO ra3a paBHa:
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i
1) =kT
)2

12
L tr

2)

i
3) -RT
)2

i+2
4) ——RT

Ne 14
3aEHCHMOCTH HEKOTOPEIX E€IHYHHE OT EPEMEHH t HMEIOT CIIeIVIOMIH BEH/
X¥,=0.01sin(5t — 0.57); X,=0_2sin(4t%):
X3=D,{]lsin(4\fa; X,=0,05tsin(5t + 0,57). Kakaa uz 3THX BeIHIHH

OIMHCBIEACT TapMOHHYCCEHS Konebansa’

[Dx,
DX,
3)Xs
DX,

Ne 15 W3 HWKENPHUBEAEHHOTO CIIMCKA (PU3NUYECKUX BEJIMUMH, BhIOEpeTe Ty, KOTOpas OMpe/ieisitoTCs
BbIP&)KEHUEM:

poldl sin ¢

il
4

rzie dl — 3meMeHTapHbIA Y4aCTOK MPOBOAHHUKA C TOKOM I, r — pa/inyC-BeKTOp TOUKHM HaOJTIOeHVIS.

dB
2)dH

:

F

B

Ne 16 TIlo kakuM U3 hopmyJ1, MPUBEIEHHBIX HIDKE, MOXKHO PACCUUTATh IHEPTHI0 (POTOHA U UMITYIIBC
dboToHa?

1% E}E; 32 4)%

C

o topyviaM 1 u 4, cooTEeTICTEEHHO
o dopyviaM 1 1 3, cooTEeTICTEEHHO
o dopyvnam? H 4, COOTBETCTEEHHO
o dopyviaM 1 B 2, COOTEEICTEEHHO

Ne 17 Kakoe maTreMaThueCKoe BbIpaKeHUe COOTBETCTBYeT 3aKOHYy bprocrepa?

Dtge ==

I = I cos® @
3)d sing = +md
$2d sing = +md
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Ne 18 UYenoBek TsHeT Opycok Maccoli 10KT 1Mo rOpHU30HTaTBHON MOBEPXHOCTH C TOCTOSHHON CKOPOCTHIO,
JIeliCTBYS Ha HEro B TOPU30HTA/ILHOM HarpasieHud. Ko3dduipeHT TpeHust Mexxiy OpyCcKoM U
noBepxHOCTHIO 0,1. CKOpOCTb ABWKeHUs Opycka 1m/c. Kakyro MOLHOCTb pa3BUBaeT YesloBekK,
nepeMmelriasi Tpy3? YckopeHue cBOOOJHOTO Ta/ieHsi CAUTaTh paBHBIM 10M/c/2.

10BT
100BT
50BT
25BT

Ne 19 Ilpu KakoM /ABWKEeHWH MaTepHaabHON TOUKH BBITOHAIOTCS COOTHOILIEHUS:
at =0, an = const?

paBHOMEPHOE /IBI)KEeHHE T10 OKPY’KHOCTH
PaBHOYCKOpPEHHOE [IBI)KeHUe

paBHOMEpHOE MPSIMOJIMHEHHOe [IBIDKEeHNe
paBHO3aMeZlJIeHHOe JIBIKeHHe

Ne 20 .
Kax nanpaenen eextop E HANPOEESHHOCTH 3MeKTPHISCKOro [IOIT Ha
TPAHHIIE TPOEOIHHK-EAKY VM IIPH YCIOBHH, IT0 MOESPXHOCTHAT
ILTOTHOCTE 2apaa Opoeoguuka g = 07

1)EHE.HPBBJIEH [0 HOPMATH K [OBEPXHOCTH

B CTOpPOHY OT IPOBOIHHEA

2110 HOpMATH K MOBEPXHOCTH BHYTDD
NPOEQIHHEA

3)m0 KacaTenEHOH K MOBSPXHOCTH

4)EHYTPH IPOBOIHHEA H HA MTOBEPXHOCTH
E=0

Ne 21
Ha PHCYVHEES IISDSIJE}KEI{I:\I CHIOBEIC THHHH JNICKTPOCTATHISCKOIO IIOJTA.

VEaxHTe BepHOS COOTHOIIEHHE 1A IOTEHITHAIA NISKTPHIECKOTO MO B
Tourax .4, Bu C.

Do < gp < @4

Doy < s < @¢

3ep < @4 = @

Do, = o < @p

Ne 22
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Ne 23

Ne 24

FUIHIICOHD paspesald 0o DOIBMOH H MatoH ocH. 14 MOMEHTOE
HHEPITHH 0THOCHTeIEHo ocH (0 copaEenIHEO COOTHOIIEHHE

¥ - OJ'
O, o
0 o
1 g
o,
D <L=1

N <1, <1

N, < I; <1

N =<1, =13

Toura 4 pasHOYZaNIEHA OT IAPAILUIENBHBIX H OJHHAKOBELX 110 BETHIHHE
Torok I1 1 [2. TokH TEKYT NepieHIHEVIAPHO UIOCKOCTH PHCYHKA OT HAC
Karoe uz Hanpaenenwii 1), 2), 3) unn 4), apnaerca cvnepnosHuHei

ESETOPOE MarHHTHOH HHIVEIHH, CO3JABacMEDN TOKAMH

1)

2) + 4)
a__,-":. 3 ‘II g7

Y

ﬂgi ___________________ &I,

a

w N R

0,23 MKM
0,12MKM
0,16MKM
0,36MKM

3auepHEHHBIN apUK ocTeiBaeT oT Temneparypsl =300K go =293K. Ha ckonbKo U3MeHUnach Aa1uHa
BOJIHBI , COOTBETCTBYHOIL[asl MAKCHMYMYy CIeKTpabHOM MJIOTHOCTHU €ro SHepreThuueCcKon
ceTuMocTH? [ToctossHHyt0 BuHa nonoxuts paBHoii 2,90%10A-3 (m) K. OTBeT faThb C TOUHOCTBIO
Jl0 AByX 3HAKOB T10C/Ie 3alsToi

Ne 25 MareMmarnueckuii MassTHUK COBeplIaeT rapMOHHUYECKHE KOJIEﬁaHI/IH, dtT v an — TaHredjya/jabHasa U

Ne 26

an=0

at=0
an=0 u at=0
anZ#0wuat#0

29

HOpMaJ/ibHasi COCTaB/ISAOIIMe BeKTOpa M0JTHOTO YCKOpeHusi. B kpailiHell TOuke TpaeKTOpUM MasiTHUKA:
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Pagencteo rotE=0, roe E-BeKTOp HANPLEEHHOCTH 3IEKTPOCTATHIECKOTO
IIOMIA, 03HATAST, IT0 PpaboTa CHII IO NpPH NepeMelleHHH IpoDHOTO
3EpPAIA IO 3aMKHYTOMY KOHTYPY

BCer/la paBHa HYyJIO
paBHa HY/II0 TOJBKO B OIHOPOHOM T10jIe
3aBUCUT OT (YOPMBI KOHTYPa
3aBHCHT OT 3HaKa MPOOHOTO 3apsijia

Ne 27
B kaxmx coIyyadx pasTHIHOTC paclpelelcHHA 3apAloR, IPHESICHHEX Ha

PHCYHEC, HANMPAXRCHHOCTE JICKTPHYICCRKOTD IIOJA B TOMRE A PaeEHA H},-"]I-Dr}

A A
L . = =
+ —if + +cj,r

1) 2)

A
.
+0c -0
paBHOMEpPHO pPaBHOMEPHO
3APAACHHEBIC 3APAXKCHHOC
INJIAaCTHHEL KOJIBLIO
3) 4)
2)u4d)
1)
2)
3)ud)

Ne 28 Tloka3aresb MpeIOMIEHHS CTEK/Ia OOJIBITIE MTOKa3aTe s MpesioMIeHUs BoAibl. TIpU Tiepexo/ie U3 BOJIbI

B CTEKJIO YI'oJ1 I1pejIoOMJ/IeHUA

MeHbl11e yrvia nafieHust
Bonpie yrvia nagenus
PaBeH ymy nasieHus

MoxeT ObITh U 60]'[]3].[[8, W MeHbLIe yIJid IMaJieHus, B 3aBUCUMOCTH OT yIJId IaJeHUusd

Ne 29 TIpoduns Geryiiei rnomnepeuHoi BoHbI ¢ iepruogoM T = 10 Mc, Ipe/icTaB/ieHa Ha PUCYHKe.

CKOpOCTh PacrpoCTPaHEHUs BOIHBI paBHA

. M4
N

0 ¢/ 0/ 2w
-1

400 m/c
20 M/c
40 m/c
200 m/c

30
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Ne 30 [IaB/ieHVe HEM3MEHHOTO KOJTMYeCTBA WeabHOTO Ta3a YMEHBIIHIOCH B /iBa pa3a, abCcoMoTHast
TeMIlepaTypa ra3a yMeHbIIUIach B UueThIpe pa3a. Kak u3MeHU/ICS TIpU 3TOM 00bEM rasa?

YMEHBIIWICS B 2 pasa
yBeJIMUU/ICS B 2 pa3a
yBemuuics B 8 pas
yMeHbIIWJICS B 8 pa3

31
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