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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)

09.03.02 Tn¢opManoHHbIE CHCTeMbI M TeXHOJIOTHH

roz Habopa rpymmnsr: 2026
IIporpamMmmMmy cocTaBuiI:

Kadenpa b2 ®usuka 1 xumust
MosroBas Bepa 'eqrioHOBHa, cTapiiMii penojasaresib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii iporpammel b2 ®@u3HKa U XUMHUSA

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

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

H2 HpOFpaMMHaH HH)XXE€HEPHUA U HHTE/VIEKTyd/IbHbI€ CUCTEMbI

3aBepaytommii Kadeapoii Cemenosa E.I", f1.T.H., pod.




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-1 — CnocobeH TpPUMEHSTh €CTEeCTBEHHOHAyUHble U OOIeMH)KEeHEepPHble 3HAHHUS, MEeTO/IbI
MaTemMaTU4yeCcKoro aHajau3a U MOJe/JUPOBaHUsl, TeOPeTUUeCKOI0 U 3KCIIePUMEHTAa/JbHOIO0 UCC/IeflOBaHUSl B
ripoeccroHanLHON AesiTeIbHOCTH

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:
OIIK-1
3HAHUA:
Ha YpPOBHe TIpe/ICTaBIeHUH:
* ob111ei huznueckoli KApTHHBI OKPY’KAIOIIEro MUpa Kak CUCTEMbI B3aUMOCBSI3aHHBIX (PH31UeCKUX
sIBJIeHUH, pa3/TuUHbIX OPM [IBUKEHUSI MaTepuy;
* posii GU3UKK Kak (yHjaMeHTa /IJIsl U3yueHus: AUCLIUILTHNH MpodeCCHOHAIBHOTO 1UK/IA, KaK 0CHOBY
IS BBIJIe/IeHUsI B CBOel mpode CCHOHAIBLHOM leATeTbHOCTU (DU3NUeCKUX SIBJIEHHH U TTPOLIeCCOB,
OTIPe/Ie/ISTFONUX MPHUHIUIBI PA0OTHI PA3/TIMUYHBIX TEXHUUECKUX YCTPOUCTB;
Ha YpOBHE TIOHUMaHWUSI:
* CMBIC/Ia TAaKUX MTOHITUMN Kak: GU3HUUeCKoe sBjieHue, pu3nueckasi BeJIMUMHA, MO/Ie/b, TUTIOTE3a,
SKCTIepUMEHT, Hab/mtoieHre, u3Mepenue, hrusndyeckasi Teopus, GU3NUECKUH 3aK0H;
* pyHZaMeHTa/IbHLIX TTOHSITUM, 3aKOHOB U TeOPUH KacCUueCKoM U COBpeMeHHOM (hH3UKY;
Ha YPOBHE BOCITPOM3Be/IeHHsI:
* (hopMymMpoBOK (M3HUIeCKUX 3aKOHOB, TIPUHIIUIIOB U MOCTY/IAaTOB, UX MareMaThyecKoe BhIpaKeHHe 110
OCHOBHBIM pa3fiesiaM GU3MKHU: (pU3nuecKrie OCHOBBI MEXaHWKH, 3/IeKTPUYeCTBa U MarHeTH3Ma,
3/IeKTPOITUHAMUKH, (U3UKKA KoyieDaHWM W BOJIH, ONTHUKU, KBAHTOBOW (DM3WKH, aTOMHON U sifiepHOU
dhusuKky;;
YMeHuUs:
TeopeTUUeCcKue:
* OTIpeZieNIUTD Iy TH PellleHus OCTaBIeHHOW 3aaud, OUePTUTh KPYT (M3HUUeCKUX 3aKOHOB, 3HaHUe
KOTOPBIX ITO3BOJIUT PELIUTh JaHHYIO 3a/auy;
MpaKTHU4ecKue:
* pelaTh TUIIOBbBIE 3aJjauu 0 pa3fesiaM Kypca (13UKY;
* pa30upaThbCs B MPUHIIUATIAX JeMCTBUS (U3HMUeCKUX IPUOOPOB U CIIOCO0ax UX NMPUMEHEHMUS;
* [IPOM3BOJIUTH pacueThl 110 pe3y/bTaTaM U3MepeHul;
* OLIeHMBaTh MOTPEITHOCTh U3MepsieMbIX BelTUUUH;;
HaBbIKU:
* IPaMOTHO U apTyMEHTHUPOBAHO W3/1araTh COOCTBEHHbIE MBIC/TH, 000CHOBBLIBATH CBOU CYXK/I€HHS;
* paboTarh C MIMPOKUM KPYTroM (hr3uuecKuX MpUOOPOB U 000PY0BaHUS;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunaa @U3UKA sBiseTcst AUCIUIIMHON 00513aTe/IbHOM YacTh 6/10Ka 1 mporpaMmbl
MOATOTOBKHU 110 HarpasjeHuto 09.03.02 HHpopmayuoHHble cucmembl U MexHOA0ULL.

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

CopepkaHve AUCLUATITMHBL SIBIsieTCsT OCHOBOM st ocBoenuss aucturuivH: BE3OITACHOCTD
XKU3HENEATEJIBHOCTU, OCHOBbI COBPEMEHHBIX PAJNOJ3/IEKTPOHHBIX CUCTEM.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUaroOILerocs A0 Havyasa W3yueHus JUCLATUINHBL:
¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI

MaTeMaTU4YeCKOro aHa/ni3a U MO/Ie/TMPOBaHUs, TEOPETUUeCKOTO 1 IKCITIePUMEHTAILHOTO UCC/Ie/JOBaHMS B
npodeccuoHaNLHON JesiTeIbHOCTH



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-1

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.

76

36

18

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.

68

32

16

36

15

Bcero 3a 2 cemecTp

144

68

34

17

17

76

35

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.

112

56

28

13

15

56

20

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.

32

12

20

10

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.

55

35

14

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.

53

33

20

20

20

Bcero 3a 4 cemecTp

108

68

34

17

17

40

35

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—

Pasgen 2. KUHeTUYeCKOU Teopru. MoseKy/sipHO-KUHeTUYeCKUM CMBIC/ 1aB/ieHUsT U
2 MonekynspHas |Temreparypsl. 3aHsatue 2.2. Pacripesesienue Makcsesiia MO/IeKys rasa 1o 8
¢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
3/1IeKTPOCTaTUUeCKOrO M0JIsl B BakyyMe. [IoTeHLIMa 3/1eKTpoCTaTU4eCcKoro
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
v MarHeTH3M.  |JlopeH1ia. [IBiKeHMe 3apsiyKeHHOM UacTULIbI 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
VHAYKLUY. SIB/IeHNe caMOVHAYKLMM, TOKU MTPU 3aMbIKaHUM U pa3MblKaHUH
Lery. DHEePryust MarHATHOTO T0JisA. 3aHATHe 3.7 D/IeKTpUUecKoe u
MarHuTHoOe I10JIe B BellleCTBe. YpaBHeHUss Makcsesuia
Pazgen 4.
4 |dusuka 3anstue 4.1. CBoO0/IHbIE, 3aTyXaloIIe U BBIHYXK/|eHHbIE MEXaHUUECKUe U 2
o 3/1eKTPOMarHUTHbIE KOjie0aHMs.
KOomeOaHui.
Bcero 3a 3 cemectp 17
3ansTyre 5.1. XapaKTepUCTHKM IVIOCKON U cepruecKoit
MOHOXPOMaTHU4ecKol Bo/iH. BoyHOBoe ypaBHeHue. CTosiure BOJTHBL
Axkyctrueckuii a¢dekt Joriepa. 3ansaTue 5.2. VIHTepdepeHIUs BYX
MOHOXPOMAaTHUeCKUX CBeTOBbIX BOJH. OmbIThl FOHra u ®peners.
Paszpgen 5. NurepdepeHiiys cBeTa B TOHKUX TJIeHKaX. [10/10Chbl paBHOTO HAK/IOHA U
5 |BonHoBBbIE paBHoM TosuHbL. Konbila HetoroHa. 3ansTue 5.3. [udpakiys ®pedens Ha| 9
MPOL{eCCBHI. KPYIJIOM OTBepPCTUM U AucKe. 30Hb1 DpeHess. BekTopHas fuarpamma.
Hudpakiys dpayHrodepa Ha JIMHHOU TIPSIMOYTOIHHOH II[eJTH.
IudpakuyoHHas peleTka, ee XapakKTepPUCTUKY KaK CIIeKTPabHOTO
nipubopa. 3ansite 5.4. TTonsipu3sanus cBeTa, CTereHb MOASpU3aLyH. 3aKoH
Mamtoca. Yron bprocrepa.
3ansiTre 6.1. 3aKOHBI TEIJIOBOTO U3My4eHHst abCOMIOTHO YePHOTo Tesa.
dopwmyna [TnaHka J7is U3myyaressHON criocoOHOCTH abCOMFOTHO YePHOTO
Tesna. CoiicTBa GoToHOB. BHemHuii hotosddekt, 3akoHbl CTO/ETORA,
ypaBHeHHe DuHIITeliHa. Db dektT KomrroHa. TopMo3HOe peHTTeHOBCKOe
Paszen 6. n3nyuenue. /laBneHue csera. 3aHﬂ€1/1e 63.2. Bonns! ge Bpoitns.
6 |Kpanrosas CooTHol1eHUSs Heomnpe/e/eHHOCTel Teit3en6epra. KBaHTOBBIE COCTOSTHHS 8
P— 3/IeKTPOHA B [TIOTeHLIMAILHOU siMe. 3aHaThe 6.3. OTpakeHue yaCTULibl OT 3
MOTeHL[Ma/TBHOTO Oapbepa U ee MPOXMKeHHe CKBO3b Oapbep, TYHHeTbHbIN
s¢dekt. Mozens Bopa /151 aTomMa BoIopofia ¥ BOJOPOI0TIOA00HBIX HOHOB.
3ansrtue 6.4. YpaBHenue IlIpeguHrepa /i aToMa Bofopoaa, chepuuecku
CUMMETPUYHOe pellieHre. KBaHTOBbIE UMC/IA 3/IEKTPOHA B
MHOT'03/IEKTPOHHOM atoMe. S1iepHble peakliiy, SHEPIUsi peakLvu.
Bcero 3a 4 cemecTp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Homep u O6nem,
Ne |HamMeHOBaHHe
Tema /1a00paTOPHOTO NMPAKTUKyMa aya.
n/n pasjena
JUCLIUILIUHBI Hacos
1 Pazgen 1. AynuTopHbIe Yackl OTBe/leHbl Ha cgauy JlomarnnHero 3aganus Nel, 9
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dusnueckue
OCHOBBI
MeXaHUKU.

BBITIOJIHEHHE U C/lady OTUYETOB I10 BBOJHOM 1abopaTopHoii paboTe 1 1ByM
nabopaTopHBIM paboTaM 13 MePeurCIeHHbIX B COOTBETCTBHUU C
WHVBHU/YyaTbHBIM rpaMKOM BBITIOJTHEHUS 1a00paTOpHBIX paboT B
s1abopaTopru MeXaHUKW ¥ MOJIeKy/sipHO# ¢u3uku. JlaboparopHast paboTta
Ne2.M3yueHne paBHOYyCKOPEHHOI'O [BI)KEHUS Ha MallliHe ATByZa.
JlabopatopHas paboTa Ne3.0OnpezeneHre Ko3(GULIMeHTa TPEHUST KaueHHsI.
JTabopartopHas pabota Ned. VcciiejoBaHKe IIEHTPALHOTO y/iapa I1apoB.
JIaboparopHast pabora Ne5. Oripesie/ieHre yCKOpeHHs1 CBOOOJHOTO TMa/ieHust
TP TIOMOLL[ MaTeMaTHyeCcKoro 1 000pOTHOTO MasiTHUKOB. JlabopaTtopHasi
pabora Ne6. VccieoBaHye 3aKOHOB TMHAMUKH BpaIl]aTe/TbHOTO [IBMXKEHUS
TBepAoro Tena. Jlaboparoprasi pabora Ne7. OripeziesieHrie MOMeHTa
MHepLMU MasTHUKa Makceesiia. JlaboparopHast pabora Ne8. OnpeziesieHre
MOMEHTa MHepIMH TBePZbIX TeJ C IOMOILbI0 KPYTH/IBHBIX KOmeOaH!H.
JIaboparopHast pabora Ne9. OripesiesieHre MOZy/Isl KDYyYeHUsI HUTU U
MOMEHTa MHepIMU CUCTEMBI, COBEpIIAroLel KPyTH/IbHbIE KoebaHusl.
JlabopatopHasi paboTa Nel0. OnpeziesieHre CKOPOCTH MOHTa)KHOTO MIAaTPOHA
C TIOMOLIBI0 DA/UTUCTHYECKOTO KPYTH/IBHOTO MasiTHHKA.

Pazgen 2.
MonekynsipHast
¢u3vka u
TepMOZIMHAMUKa.

AynuTopHBble yacel OTBe/leHbl Ha ciauy [lomaniHero 3agaHust Ne2,
BBITIOJTHEHHUE U CAady OTYeTa 10 OJHOH abopaTopHoii paboTe u3
Tepeyrc/ieHHbIX B COOTBETCTBUY C UHIWBU/Iya/IbHBIM rPaQUKOM
BBITO/IHEHUS J1TAOOPaTOPHBIX paboT B 1ab0paTOpyH MEXaHUKU U
MoJeKyIsIpHO# du3uku. JTabopatopHast pabota Nel. Onpenienienve
YHHBepCaIbHOM ra30BOM MOCTOSHHOM MeTO/|0M OTKauKu. JlabopaTopHast
pabora Ne2. Onpezeniernie otHoteHus (Cp/ Cv) METOIOM 3BYKOBBIX
cTosiunx BosH. JlaboparopHasi pabota Ne3. Orpeniesienue otHomenus (Cp/
Cv) metomom Krnemana u [le3opma. JlaboparopHast pabora Ned.
Omnpenenenue otHotenus (Cp/ Cv) metogom Kiemana u [Je3opma ¢
nomornbio ycraHoBku ®@ITT1-6H. JTabopartopHasi pabota Ne5. M3yueHue
TETJIOBLIX MAlllMH Ha rpuMepe jeurarens Ctupiunra. JlabopatopHas
pabora Ne 6. OnipesienieHrie KO3 PUIIMEHTA BI3KOCTH KUAKOCTH.
JlabopatopHasi pabota Ne7. Onipesienienre ko3 duieHTa BA3KOCTH
BO3/yXa Kanu/IsIpHBIM MeTofjoM. JlabopaTtopHast paboTa Ne8. Ornipenienienvie
TeIIONPOBOAHOCTU BO3/IyXa.

Bcero 3a 2 cemectp
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Pazgen 3.
DJIeKTpUYECTBO
Y MarHeTH3M.

AynuTopHBIe Yyackl OTBefleHbl Ha cgauy JlomarHero 3aganus Nel u Ne2,
BBINOJTHEHUE U C/lauy OTUETOB T10 BBOAHOM JlabopaTtopHoit pabote ( PaboTta
C 1eKTPOV3MepUTeTbHBIMU MPUOOPaMK) U 10 ABYyM 1ab0paTOPHBIM
paboTaM U3 Mepeurc/ieHHbIX B COOTBETCTBUH C MHAWBUAYATBHBIM
rpahyKOM BBITIOJIHEHUST 1ab0PaTOPHBIX paboT B 1labopaTopun
3/IEKTPUUECTBA ¥ MarHeTu3ma: M3 1abopaTopHOro MpakTUKyMa
"OnekrpudectBo" JlaboparopHas pabora Nel. V3yueHue
3JIEKTPOCTaTHUeCKOr'0 T0JIsi METOL0M MoZerpoBaHust. JlabopaTopHast
pabora Ne2. 3akoHbl Kupxroda. JTaboparopHas pabora Ne3. VcciefoBanue
3aBUCHMMOCTH Tos1e3Hoi MoiHocTH, KT/l MCcTouHMKa TOKa U CUJTbI TOKa B
L[eTNM OT Harpy3kH. JlaboparopHast pabora Ne5. V3yueHue mporjeccos
3apsijia ¥ paspsja KoHzeHcaTtopoB. JlabopaTopHast paboTa Ne6. M3yueHue
CBOKCTB CerHeToseKTpuKa. M3 1abopaTopHOro mpakTUKyMa
"OnekrpomarHetusm" JlaboparopHasi pabota Nel. VI3MepeHHe MarHUTHOTO
niosist 3emutd. JlabopatopHasi paboTa Ne2. Onipe/iesieHHe HaNPsHKEHHOCTH
MarHUTHOTO TOJIsl B TOUKaX OCH KPYrOBOTo ToKa. JlabopaTtopHast paboTta
Ne3. M3yueHre MarHUTHOTO T10JIS COJIEHOU 1A C TMOMOILIBIO AaTurKa XoJi/a.
JlabopatopHasi paboTa Ned. VccieoBaHue MeT/id rucTepesnca
theppomarneTrika. JlTaboparopHas pabora Ne5. OmnpesiesieHre B3aUMHOM
WHIYKTUBHOCTH [JBYX KOHTYpOB. JlaboparopHasi pabota Ne6. M3yuenue
SIBJIEHUS B3aUMHOW UHAYKLMH.

13

Paspgen 4.
dusuka
KoJIe0aHUM.

AyMTOpHBIe Yachl OTBeZieHbI Ha TIOATOTOBKY K BBINIOJIHEHHUIO U CLLauy
OTYeTa I10 OZIHOM J1abopaTopHOi paboTe U3 Tiepeurc/IeHHbIX B
COOTBETCTBUM C UHAVBUAYAIBHBIM I'Pa(KOM BLITTO/THEHHSsT J1TaDOpaTOpPHBIX
paboT B mabopaTopuu 3/1eKTpUUeCcTBa U MarHeTusma. M3 maboparopHoro
NpakTUKyMa ""OekTpuuectBo' JlaboparopHasi pabora Ned. OripeneseHue
[U3/1eKTPUYeCKUX IIPOHKLIaeMOCTel XXUKOCTel U MO/ pU3yeMOCTH
HEroJIIPHON MOJIEKY/Tbl Pe30HaHCHBIM MeTofioM. JlabopatopHasi pabota Ne7
V3yueHre BBIHY)KJeHHbIX KoieOaHui B KosiebaTeTbHOM KOHTYpe.

8
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AynuTopHBIe yacel OTBeJleHbl Ha cauy [lomaniHero 3agaHust Nel,
MpOBe/ieHre BBOJHOTO 3aHATHS 10 TeMe ."OnTuueckye pudopsr”,
BBITIOJTHEHHE U CAady OTYETOB TI0 IByM JlabopaTopHbIM paboTam u3
TNlepeyunC/IeHHbIX B COOTBETCTBUM C UHAMBU/IyaIbHBIM IparikoM
BBITO/IHEHUS J1Ta00paTOpHBIX paboT B 1abopaTopuu oNTUKH. JTabopaTopHast
pabora Nel. M3mMepeHue roka3aresield pesioMIeHNs KUJKOCTeH.
JlaboparopHast pabora Ne2. Oripezie/ieHre JJIMHBI CBETOBOU BOJIHBI TTPH

Paspen 5. nomory 6unpusmel. JlaboparopHast pabota Ne3. M3mMepeHusi C TOMOILBIO
5 |BonHoBBIE uHTepdepeHIMOHHBIX Kosel] HetoToHa. JTabopatopHast pabota Ned. 12
TIPOLieCChI. Judpakuyis Ha yropsiJoYeHHOM 1 XaOTHUeCKOM MHO)KeCTBaX IPernsTCTBUM.
JTaboparopHas pabota Ne5. Iudpakius PpayHrodepa Ha JIMHHOU
MPAMOYTOJTBHOM I1ie/n. JTaboparopHasi pabota Ne6. V3yueHne CBOMCTB
oTpa’kaTebHOM MUGMPAKIIMOHHOM PEIeTKH U Orpe/ie/ieHre C ee TIOMOIIBIO
IUTUHBI CBETOBOM BOJTHBIL JIaGopaTtopHast pabota Ne7. OnipesienieHuie
KOHIIeHTpal[M1 pacTBOpA IPU MOMOILIU MTOTyTeHeBOT0 caxapuMeTpa.
JlabopatopHasi paboTa Ne8. 3yueHre 3aKOHOB IM0JIIpU3aLIMH CBeTa.
JlabopatopHasi paboTa Ne9. V3yueHue JUCIIepCUM CBETa.
AynuTopHBIe yacel OTBeJleHbl Ha cziauy JloManiHero 3azaHust Ne2,
BBITIOJIHEHHE 1 C/lauy OTUETa M0 OJHOM 1abopaTopHOoii paboTe 13
Pasen 6. TepeurCcIeHHbIX B COOTBETCTBUM C UHAMBU/YaIbHBIM rpadrkoM
6  |Ksanropas BBITIOJTHEHUSI Tab0paTOpHBIX PaboT B TabopaTopun oNTHKY. JlabopaTtopHas 5
P— pabora Nel (kB.omT.). VI3yueHre CIIeKTPOB UCITyCKAHUS U TIOTVIOIL{eHHSI.
JlabopatopHasi paboTa Ne2 (kB.omT.). MccieoBaHye CIeKTPOB WHEPTHBIX
ra3oB. JTaboparopHas pabora Ne3 (kB.omnT.). V3yueHue crieKTpa aToMa
BOJIOPO/ia 1 OTpejie/ieHre TIOCTOSIHHOW Pubepra.
Bcero 3a 4 cemectp 17
3.4. CamocrosTenbHast padora crygenra (CPC)
Homep n
Ne |HamMeHoBaHue Oo0neMm,
CopepkaHue yueOHOr0 3aJaHus
n/n paspaena 4acoB
JUCLUIUTUHBI
Paszen 1. BeInosiHeHHe BBO/IHOM abopaTopHoii paboTel. TToroToBKa K
PrsIeCKie naboparopHeiM pabotam Nel, 2. OdopmiieHre 0TUETOB MO J1abopaTOPHBIM
1 OCHOBEL paboram. IToaroroBka K 3aiuTe 1ab0opaTopHBIX paboT. BhimonHeHue 40
Homamnero 3aganus Nel. TTogrotoBka k Tectam Nel,Ne2. [Toarotoeka K
MeXaHUKHU.
[IUAarHOCTUYEeCKUM paboram Nel,Ne2.
Pazgen 2. IToaroroeka K maboparopHoii pabore Ne 4. OdopmiieHHe oTUeTa M0
) MonekynsipHasi [1aboparopHoti pabote. [ToAroroBka K 3aiure jgaboparopHoii paboTe. 36
(busmka u BrinonHenue gomMaiiiHero 3aganus Ne2. [ToarotoBka K Tecty Ne3.
TepMo/iiHaMUKa. (TToT0TOBKA K TUAarHOCTHUeCKOM paboTe Ne3.
Bcero 3a 2 cemectp 76
IMoaroroeka k maboparopHbiM pabotam Nel, 2,3. OdopmiieHre OTUETOR 110
naboparopHeiM pabotam. IToAroToBka K 3ammuTe 1ab0paTOpHBIX PaboT.
Pazgen 3. [ToaroroBka K rpakThuyeCcKUM 3aHSaTUsM 110 TemaM Nel, 2, 3. BoeinosHeHne
3  |9nektpuuectBo |[domaiiiHero 3agaHusi Nel. I[ToaroroBka K Tectam Nel,Ne2. [ToaroToBka K 56
Y MarHeTH3M.  |AMarHocTHuecKuM pabotam Nel,Ne2. TToAroToBKa K MpakTU4YeCKUM
3aHATHAM 110 TeMaM Ne 4, 5, 6, 7. BemmosHeHve [TomarHero 3aganus Ne2.
IMoaroroeka K Tecty Ne3. IToaroroBka K guarHoctuueckout pabore Ne 3.
4 g)ﬁf;g;’ INoaroroBka K naboparopHoii pabote Ned. OcdhopmiieHue OTueTa 1o 20
- JabopaTtopHoi pabore. [ToAroTOBKa K 3aluTe 1ab00paTOpHOL pabOThI.
Bcero 3a 3 cemectp 76
5 |Pa3men 5. IToaroroBka K saboparopHbiM padotam Nel, 2. Odopm/ieHre OTUETOB 10 20
BonHoBEIe IIBYM fabopaTtopHbiM pabotam. TToAir0TOBKA K 3aiifuTe labopaTopHbIX pabor.
TIPOLIeCCHI. IToaroroBka K npakThyeCKuUM 3aHATusAM 110 TemaM Nel, 2, 3, 4.
Brmonnenue TomarHero 3aganus Nel. [ToBTopeHure TeKLIMOHHOTO
Marepuara 1o Temam "®u3rka konebanuii" 1 "BonHoBbIe TipoLiecchl .
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IMoarotoBka K Tectam Nel,Ne2. TToAroTOBKa K JUAarHOCTUYECKUM paboTam
Neo1,Ne2.

IToaroroBka K jaboparopHoii pabote Ne3. OdopmiieHre oTueTa 1o
naboparopHoii pabote. [ToAroToBKa K 3aImyTe 1ab0paTopHOi paboThI.

Pazgen 6.
[ToaroroBka K rpakTAyeCKUM 3aHATUAM 110 TeMaM Ne5, 6, 7, 8.
6 |KsanToBas 20
P Brimonnenue JomariHero 3aganust Ne2. [ToBTOpeHre IEKLIMOHHOTO
’ MaTepuara 1o TeMaM pasziesia "KBanToBast pusuka". [ToATOTOBKa K TeCTy
Ne3. TToAroToBKa K JUarHOCTUUECKOH paboTe Ne3.
Bcero 3a 4 cemectp 40
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
12/3/4 5 61|78 9 10|11 12 1314 15 16| 17
Ortu. 1o JIP, Ortu. o JIP, 13, OrTu. 110 A3, Otu. no JIP,
2 Tect AP Tect AP JIP Tect AP
OrTu. nio JIP, Ortu. no JIP, 13, OTu. o Otu. no JIP, 113,
3 Tect AP Tect AP JIP Tect Ap
OrTu. nio JIP, Ortu. no JIP, 13, Otu. no JIP, 113, .
4 Tect AP Tect AP Tect AP 3au.

YcioBHBIE 0003HAUEHMS:

[P — nuarHOCTHUeCKasi paboTa;

Ortu. no JIP — otuet 1o JIP;

Tect — TecT;

[3 — nomairHee 3a/1aHue;

aud. 3a4. — quddepeHIMPOBaHHBIN 3aUeT.

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromux dhopMax:
e UArHOCTUYECKas pabora;
e oruet 1o JIP;
* TeCT;
e JOMalllHee 3aJaHue.

IIpome)xyTouHas arTecTanus 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. . BonHogas ontuka. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTrHOBa, 2018, 435 3K3.
2. . Mexanuka u MosnekyssipHas ¢pusuka. CI16.5I'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2012, 620 3K3.
3. . Mexanwuka u MosnekyssipHas ¢pusuka. CI16.5I'TY "BOEHMEX" um. [I. ®@. YcrtuHoBa, 2012, 351. pec.
4. . TTpaktukym no ¢usuke. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHosa, 2005, 862 3Ks3.
5. . Onekrpomardetusm. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoea, 2006, 543 3K3.
6. . Dnekrpomaruetusm. CIT16.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2009, 423 k3.
7. A.T. ApeuikuH, JI. 1. BacunbeBa, C. H. CokonoBa. . OCHOBBI KBAHTOBOM MeXaHUKU M aTOMHOW (DU3UKU.
CII6.FI'TY "BOEHMEX" um. /. ®. YctuHoBa, 2007, 408 3K3.
8. A. JI. 3arpe6un, M. I. Jlenues, T. A. ITaenora. . Marnetusm. CIT16.BI'TY "BOEHMEX" um. 1. ®.
Yctunora, 2007, 426 3K3.
9. A. JI. 3arpebun, M. I'. Jlegués, O. C. AnekceeBa. . Mojieky/isipHast p13MKa U TEPMOJHHAMUKA.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2007, 410 3K3.
10. . [1. Benoga, JI. 1. Bacunbera, O. C. Komapoga. . MonekynsipHast pusvika. CaHkT-ITetepOypr: W31-Bo
BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2023, 150 3k3.
11. 1. JI. ®énopog, JI. Y. Bacunbera, [I. FO. VBaHoB. . Keanrtopas onruka. CI16.6I'TY "BOEHMEX" um.
H. @. YcruHoBa, 2021, 175 3Kk3.
12. . JI. ®énopos, H. A. VBanoea, [I. B. Bunorpaackutii. . TepmoguHamuka. CaHkT-ITeTepOypr: V3a-Bo
BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2024, 72 5k3.
13. . JI. ®énopos, FO. H. Jla3zapeBa, B. I. CpeguH. . ®usnka. BonHosas orrrrka. CI16.5T'TY "BOEHMEX"
uM. [I. @. YcruHoBa, 2022, 35. pec.
14. . JI. ®énopos, FO. H. Jlazapera, B. I. CpeauH. . ®usuka. Boanel. CII6.6I'TY "BOEHMEX" um. [I. ®.
YctunHoga, 2021, 122 3K3.
15. 1. JI. ®énopos, F0. H. Jlazapera, B. I. Cpeaun. . ®usuka. Konebanusa. CIT6.BI'TY "BOEHMEX" um. 1.
®. Yctunosa, 2020, 135 3k3.
16. . JI. ®énopos, FO. H. Jla3apesa, B. I. Cpegun. . ®u3nka. OCHOBBI MO/IEKY/ISIPHO-KUHETHYECKOU TEOPUH
u TepmogrHaMuky. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2017, 152 3Kk3.
17. . JI. ®énopos, FO. H. Jlazapera, B. I. Cpeaun. . ®usuka. nekrpuuecteo. CI16.5T'TY "BOEHMEX"
uM. [I. ®. YcrruHoBa, 2018, 128 k3.
18. 1. JI. ®énopos, 0. H. Jlazapera, B. I. Cpeaun. . ®usnka. Mardetusm. CIT6.BI'TY "BOEHMEX" um.
H. @. YcruHoBa, 2019, 222 3Kk3.
19. 1. JI. ®énopos, FO. H. Jla3zapesa, B. I. CpeguH. . ®usnka. Mexanuka. CI16.6I'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2016, 116 3K3.
20. O. }O. Ueanos, T. H. Kuszera, FO. H. JIazapesa. . Beegenue B MaTeMaTh4yecKyro 00pabOTKy pe3y/ibTaToB
skcriepuMenTa. CII6.BI'TY "BOEHMEX" um. /1. ®. YctuHora, 2018, 444 3k3.
21. [I. FO. UBaHoB, F0. H. Jla3apepa. . MareMaTtuueckasi 00pab0TKa pe3y/ibTaToOB U3MEPEHUH B TPUMeEpaXx.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2019, 247 3K3.
22. E.T. BopoauHa. . D/1eMeHThI TEOPUH TI0JIS1 B 3/IEKTPOCTATHKe U snekTpomarnetusme. CI16.BT'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2014, 477 3K3.
23. E. T bopoguHa, A. H. CrapyxuH. . Kosnebanus v BosiHbl. CI16.6I'TY "BOEHMEX" um. [I. ®. YctuHoRa,
2011, 426 3Kk3.
24. E. T. bopoauHa, A. H. CtapyxuH. . Keantoeast Mexanuka. CI16.BT'TY "BOEHMEX" um. 1I. ®.
YcruHoBa, 2012, 407 9K3.
25. E. T. BopoauHa, JI. Y. BacusbeBa, JI. B. Kortoga. . Onekrpomarderusm. CI16.: M3a-Bo BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2023, 92 3k3.
26. E. U. bytukos. . OnTrka. CI16.: BXB-ITetepbypr, 2003, 35 3K3.
27. 1. B. CasenbeB. Kypc ¢usuku. T. 3 KBanrosas ontuka. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008,
298 3Kk3.
28. 1. B. CagenbeB. Kypc o61uieit pusvku. T. 2 DnekTpruuectBo u MarHeTusm. BosHbl. Onrtuka. CIT6.BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2007, 279 5k3.
29. 1. B. CaBenbeB. Kypc obuie#i pusukn. T. 1 Mexanuka. MonekyssipHas ¢pusuka. BI'TY "BOEHMEX"
uM. 1. ®. YcruHosa, 2007, 291 3ks.
30. 1. E. Upogog. . 3agauu no obmieti ¢pusuke. CII6.: Jlanb, 2007, 683 3K3.
31. 1. K. HekpacoB. . OCHOBBI (PM3UKH aTOMHOTO siipa U 37ieMeHTapHbIX yactuil, CI16.BT'TY "BOEHMEX"
uM. [I. ®. YcruHoga, 2010, 469 3ks.
32. JI. Y. BacunbeBa, b. C. I'ybanos, T. B. iBaHoBa. . MeTo/ibI peliienus 3azad o ontvke. CI16.BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2008, 838 5ks.
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33. JI. Y. BacunbeBa, H. A. VBaHoRa, T. H. KHsi3eBa. . JeKTpoMarHuTHoe mosie B Betecte. CI16. BT TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2017, 400 5k3.

34. JI. U1. Bacunbesa, H. A. IBaHoBa, FO. H. JIa3apeBa. . CratrucTiueckue pacrpezeneHus B Qu3uke.
CII6.BI'TY "BOEHMEX" um. /. ®. YctuHoBa, 2015, 254 3K3.

35. M. I. Jlegnes, A. JI. 3arpe6uH, A. A. KoscaHoga. . [TocTostHHBIH 31eKTprueckuit Tok. CI16. BT TY
"BOEHMEX" um. 1. ®. YcTuHOBa, 2013, 449 3Kk3.

36. H. A. VBaHoBa, O. C. Komapoga, T. H. KuszeBa. . Mexanuka. CaHkt-ITetepOypr: 1U3a-so BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2023, 146 5k3.

37. 10. H. JlazapeBa, B. A. XXurynuH, [T. B. Bunorpazackuii. . Onekrpuuectso. CI16.: M3a-8o BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2023, 122 3Kk3.

5.2. JononHuTe/bHAas MTeparypa o AUCLUILIIUHE:
1. 1. E. Uponoe. KeanTtoBast ¢pusrka. OcHoBHbIe 3ak0HbI. M.: BUHOM. JlaGopaTopus 3Hauui, 2007, 3 3K3.
5.3. Ilepuoguueckue U3gaHus:

1. EcTecTBeHHbIe U TEXHUUECKUE HAYKU;
2. HayuHo-MeTo/rueckuii )XypHan «HbopmaTH3aiysa 06pa30BaHus U HAYKU».

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ - DnekrpoHHast 6UOIMOTEUHAS CUCTEMA U3/1aTe/TbCTBA «JIaHb»;

2. https://www.biblio-online.ru/ - Snekrponnas 6ubnmorexa KOPANT;

3. http://tnt-ebook.ru/ - 3nekrponHas 6bubaroTeuHas cucrema « THT»;

4. https://ibooks.ru/ - SnekrponHasi bubnvoTeuHast cucteMa ibooks.ru;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 - SnekTpoHHast
Ooubnuoreka yHuBepcuteta — DyHjameHTanbHas oubmoreka BI'TY «k BOEHMEX» um. 1.0.
YcTrHOBa.

CoBpeMeHHbIe TIPo(eCcCHOHabHBIE Oa3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTeKcTOBast 3neKkTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTaTbHBIX UCCIIeI0BaHUH.

VHbopMalMOHHbIe CITPaBOUHbIE CUCTEMBI:

1. Texakcrept — MH(OpMaIMOHHBIN MOPTa/I TEXHUUECKOTO Pery/MpoBanusi: HopMel, paBu/ia, CTaHjapThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] TOCTos
cobctBenHo renepanyu BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;

3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpPMaLMOHHBIN TOPTasI MPABOBOI WHGPOPMALUH.

5.5. IIporpamMMHOe obecrieueHue:
He TpeOyeTcsi.

5.6. MlHdopMalioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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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 J0CKa.

6.3. JTaGopaTopHbIe 3aHATHA:

1. YcTaHOBKY /17151 TIpOBeZieHus 1ab0paTOpHBINAX paboT Mo «MeXaHWKa, MOJIeKy/IsIpHast GU3NKa»;
2. YcraHoBKa 151 1ab0paTopHBIX paboT 1o "DJIeKTpUUYeCTBO U MarHeTU3M '
3. YcraHoBKa /151 1abopaTopHbIX paboT 1o "BosiHOBast M KBAHTOBAst ONTHKA'.

6.4. IIpouee:
1. pabouee MeCTO Mperno/iaBaTe/isi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTEpHeT;

2. pabourie MecTa CTy/IeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Ii71st pabOTHI B 3/1IEKTPOHHOM 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
MOATOTOBKM TI0 HaripaBieHuto 09.03.02 HugopmayuoHHble cucmembl U mexHono2uu. JIWCIUTIIMHA
peanu3syetcst Ha (akynsreTe b Ba3opoe umkeHepHoe obpa3oBanue BI'TY "BOEHMEX" um. I.®. YcTuHOBa
Katezapoit b2 du3nka u XUMMUSL.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
OIIK-1 CriocobeH TIpUMEHSITh €CTeCTBeHHOHAyUHbIe W 0OIIeMHKeHepHbIe 3HAHUS, METO/bl MaTeMaTHUeCKOTO
aHa/iM3a U MOJeMPOBaHUs, TEOPeTUYeCKOTO W IKCIIEPUMEHTATbHOTO WCCIeJ0BaHUS B TPOdeCcCUOHATBHON
ZlesiTeJIbHOCTH.

Copiep>KaHue JUCLIMIIIHBI OXBaThIBaeT KPyT BOIPOCOB, CBSI3aHHBIX C M3ydeHHeM (yH/aMeHTalbHbIX TIOHSATHH,
3aKOHOB U TEOPWM KJIAaCCHMYeCKOH M COBPeMEeHHON (M3VKU 10 OCHOBHBIM pasfienam: (u3nvecKre OCHOBBI
MeXaHHKH, 37IeKTPUUeCTBa U MarHeTH3Ma, /1eKTPOJMHAMUKY, (pH3MKK KoieOaHWH M BOJIH, ONITHKH, KBAHTOBOM
(U3MKH, aTOMHOM U silepHON (U3UKU.

[TporpamMmoii JUCIUITIMHEI TTPelyCMOTPEHBI CJIe/IyIOIIVie BUABI KOHTPOJIA:

TeKylui KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbBIE NHTEPBAJIBI B
cnenyromumx dhopMax:
e UArHOCTUYECKas paboTa;
e oruet 1o JIP;
e TECT;
e JIOMalllHee 3aJjaHue.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e 3K3aMeH;
e 1uddepeHIMPOBAHHBIN 3aYerT.

OO6m1as TPyAOEMKOCTh OCBOEHHSI AMCHMIUIMHBI coctaBaseT 11 3.e,, 396 u. TIporpamMmoi JUCIIUTTHHEI

Mpe/[yCMOTpPeHBI JIeKIMoHHbIe 3aHsaTus (102 u.), mpaktrueckue 3aHaTHs (51 4.), 1ab0paTOpHBINA MPAaKTHKYM
(51 u.), camocTosiTesbHast pabota ctygeHTa (192 ).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

DPU3UKA

Tpyn0eMKOCTb OCBOEHUS JUCLIAIIIMHEI cocTageT 396 u., u3 Hux 204 4. ayUTOPHBIX 3aHATUH, U 192

Y., OTBEJIEHHbIX Ha CaMOCTOSITe/IbHYIO paboTy CTyzeHTa.

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.

HaumenoBanme paboTbI

Pekomenpyemast
JiMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. ®u3nuecKkue 0CHOBbI MEXaHHKH.

BrinonHeHue BBOAHOM nabopaTtopHoii paboTsl. [ToaroroBka K
yabopaTtopHbIM pabotam Nel, 2. OdopmiieHre OTUETOR 110
yabopaTopHbIM paboram. IToAroTOBKa K 3al[uTe Jab0paTOpHBIX
pabor. BrinosiHenue JomaiiHero 3azanust Nel. ITogroroBka K
tectaM Nel,Ne2. TToAroTOBKa K TUArHOCTHUECKUM paboTaM
Nel,No2.

15

WN. E. Upogos. . 3agauu 1o
o6eti dpusuke: CII6.:
Jlansw, 2007 (1)

. Mexanuka u
MoJieKy/sipHast hU3MKa:
CII6.BI'TY "BOEHMEX"
uM. [. @. YcrrHosa, 2012
(Bce)

N. B. CagesnbeB. Kypc
obmett ¢pusuku. T. 1
MexaHuka.
MonekysnsipHasi hpu3MKa:
BI'TY "BOEHMEX" um.
. ®. YctuHosa, 2007 (1-
4)

. FO. Ueanos, T. H.
Kussesa, FO. H. Jlazapesa.
. BBegeHue B
MaTeMaTHh4yeCcKyro
00paboTKy pe3y/nbTaToB
JKCIlepuUMeHTa:
CII6.BI'TY "BOEHMEX"
uMm. 1. ®. YcruHoBa, 2018
(Bce)

. JI. ®énopos, FO. H.
Jla3zapesa, B. I. CpenuH. .
®usvka. MexaHuka:
CII6.BI'TY "BOEHMEX"
uM. [. @. YerrHoBa, 2016
(1-4)

. FO. Usanos, O. H.
Jla3apesa. .
Martemaruyeckast
006paboTKa pe3y/LTaToB
“3MepeHul B IipuMepax:
CII6.BI'TY "BOEHMEX"
uM. [. @. YcrrHoBa, 2019
(BCe)

H. A. NBaHoBa, O. C.
Komapoga, T. H. Kusi3esa.
. Mexanuka: CaHKT-

40
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[MetepOypr: U3a-so BI'TY
"BOEHMEX" um. [I. ®.
YctuHOoBa, 2023 (BCe)

Wroro no pasgeny 1

40

Pazgen 2. MonekynapHas ¢pu3uKa U TepMOAUHAMHKA.

IToaroroeka K sabopatopHoii pabore Ne 4. OdopmiieHue oTyeTa
o aboparopHoii pabore. [ToAroToBKa K 3aiuTe 1ab0paTopHOM
pabore. BrinosiHeHe JoMalliHero 3aaanus Ne2. IToaroToBka K
Tecty Ne3. IToAroTOBKA K IMAaTHOCTHUECKOM paboTe Ne3.

. MexaHuika u
MoJieKy/nisipHas (pu3vKa:
CII6.BI'TY "BOEHMEX"
uMm. . @. YcrruHoBa, 2012
(Bce)

N. E. Upopos. . 3agauu o
obweit ¢pusuke: CII0.:
Jlanb, 2007 (2)

L. O. benoga, JI. .
Bacunwesa, O. C.
Komaposa. .
MonekyssipHasi hpu3mKa:
Cankr-IletepOypr: 1U3a-Bo
BI'TY "BOEHMEX" um.
L. @. YcrrHoBa, 2023
(BCe)

A. JI. 3arpebun, M. T.
Jlegnés, O. C. Aekceesa.
. MonekynsipHas ¢u3vKa 1
TepMOAUHAMUKA:
CII6.FI'TY "BOEHMEX"
uM. [. @. YcrruHora, 2007
(Bce)

N. B. Casenbes. Kypc
obmeit dusmku. T. 1
MexaHuKa.
MonekysnsipHasi pu3mKa:
BI'TY "BOEHMEX" um.
. @. YcruHora, 2007
(10-16)

JI. 1. Bacuneera, H. A.
WBanoga, FO. H.
Jlazapesa. .
Cratuctuueckue
pacripefiesieHys B (GU3MKe:
CII6.BI'TY "BOEHMEX"
uM. [. @. YcruHoBa, 2015
(Bce)

. JI. ®énopos, H. A.
MBaHoBa, /1. B.
BuHorpazckuii. .
Tepmogunamuka: CaHKT-
[MetepOypr: 1U3g-Bo BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2024 (Bce)
L. JI. ®énopos, FO. H.
Jla3zapera, B. I. CpeauH. .
®usuka. OCHOBBI
MOJIEKYJISIPHO-
KUHEeTUueCKOU Teopuu 1
TepMOANHAMUKMU:
CII6.BI'TY "BOEHMEX"
uM. . @. YcrruHoBa, 2017
(Bce)

36

Wtoro no pazneny 2

36

Pazgen 3. JneKTpHueCcTBO U MarHeTHU3M.

[MoxroroBka k slaboparopabiM paboram Nel, 2,3. OcdopmieHue

16

. DJIeKTpPOMarHeTusMm:

56
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OTYETOB M0 JlabopaTopHbiM pabotam. IToArOTOBKA K 3aljuTe
nabopatopHbIx paboT. [ToAroToBKa K MPAaKTUUECKUM 3aHSATHSIM T10
TemaM Nel, 2, 3. BemmosHeHnue [JomaiHero 3aganus Nel.
IToproroBka K Tectam Nel,Ne2. [ToAroToBKa K AMAarHOCTUUECKUM
paboram Nel,Ne2. IToArOTOBKA K MPaKTUUECKUM 3aHATHUSIM I10
TemMaM Ne 4, 5, 6, 7. BoimosiHeHue [JomaiiiHero 3agaHust No2.
IMoarotoBka K Tecty Ne3. TToArOTOBKA K TUAarHOCTHUECKOM paboTe
Ne 3.

17

CII6.BI'TY "BOEHMEX"
nM. [I. ®. Ycrunosa, 2006
(Bce)

. E. Upogos. . 3agauu 1o
o6eti dpusuke: CII6.:
Jlanb, 2007 (3)

. [IpakTrkym 110 ¢pusvke:
CII6.BI'TY "BOEHMEX"
uM. [. @. YcrrHoBa, 2005
(1-3)

A. JI. 3arpebun, M. T.
Jlenues, T. A. I1aBnoga. .
Marnetusm: CIT6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2007 (Bce)
N. B. CagesnbeB. Kypc
ob6melt ¢pusuku. T. 2
DJIeKTPUYECTBO U
MarHeTvsm. BosHsL.
Onturka: CII6.BI'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 2007 (1-8)
JI. 1. Bacunbera, H. A.
Wpanora, T. H. Kus3eBa. .
DJIEKTPOMAarHuTHOeE ToJjie
B BemjectBe: CI16.BT'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2017 (1)

. JI. ®énopos, FO. H.
Jla3zapera, B. I. CpenuH. .
®u3uKa. JIeKTpHUUYeCTBO:
CII6.BI'TY "BOEHMEX"
nM. [I. ®. Ycrunosa, 2018
(Bce)

. DNIeKTpPOMarHeTr3Mm:
CII6.BI'TY "BOEHMEX"
uM. . @. YerruHosa, 2009
(Bce)

M. T. Jlegues, A. JI.
3arpebuH, A. A.
Korsncanoga. . ITocTosiHHBIN
3JIeKTPHUUECKUH TOK:
CII6.BI'TY "BOEHMEX"
uMm. 1. ®. YcruHosa, 2013
(Bce)

E.T. bopoguna. .
OneMeHThI TeOPUU TI0JIS B
3/IEKTPOCTAaTUKe U
3/IeKTpOMarHeTusMe:
CII6.BI'TY "BOEHMEX"
uM. [I. ®. Ycrunosa, 2014
(1-7)

. JI. ®énopos, FO. H.
Jla3zapera, B. I. CpenuH. .
®u3uka. MarseTusm:
CII6.BI'TY "BOEHMEX"
nM. [I. ®. Ycrunosa, 2019
(Bce)

E. T bopoguHa, JI. 1.
Bacunbera, JI. B. Kotosa.
. D/IeKTpOMarHeTr3Mm:
CII6.: W3a-Bo BI'TY
"BOEHMEX" um. [1. ®.
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YctrHOBa, 2023 (BCe)
FO. H. Jla3apesa, B. A.
JKusyinun, [1. B.
BuHorpagckuii. .
Onekrpuuectro: CIIO.:
Ws3n-eo BI'TY
"BOEHMEX" um. [I. ®.
YctrHoBa, 2023 (Bce)

Wrtoro mo pazzeny 3

56

Pa3gen 4. ®u3nKa Kojie0aHHuH.

IMoaroToBka K tabopatopHoii pabote Ned. OdopmiieHure oTueTa
1o 1aboparopHoii pabore. IToAroToBKa K 3amure 1abopaToOpHOH
paboThI.

N. E. Upopos. . 3agauu o
o6weit ¢pusuke: CII06.:
Jlanb, 2007 (4)

L. JI. ®énopos, HO. H.
Jlaszapera, B. I. CpeauH. .
dusuka. Konebanus:
CII6.BI'TY "BOEHMEX"
uM. [. @. YcrruHosa, 2020
(Bce)

. D/IeKTpOMarHeTr3Mm:
CII6.BI'TY "BOEHMEX"
uMm. 1. ®. YcruHosa, 2009
(Bce)

N. B. CagesnbeB. Kypc
ob6meit dpusuku. T. 2
DJIEKTPUYECTBO U
MarHeTusm. BosHsL.
Ontuka: CITI6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2007 (17-20)
E. T bopoguHa, A. H.
CrapyxuH. . Konebanus u
BosHbl: CIT0.BT'TY
"BOEHMEX" um. [I. ®.

YctuHoBa, 2011 (1-3)

20

Wtoro no pa3peny 4

20

Paspen 5. BostHOBBIe IpoLecchl.

IMoxroroBka K slaboparopabiM pabotam Nel, 2. OcdopmieHue
OTYETOB 10 JBYM JabopaTopHbiM pabortam. IToaroroBka K 3aiure
y1abopaTopHbIX paboT. [ToAr0TOBKA K MPAKTUUECKUM 3aHSITUSAM T10
TemaM Nel, 2, 3, 4. BoinosnHeHue [JomaiHero 3ajadus Nel.
IToBTOpEHME NEKIIMOHHOTO MaTeprasa no remMam "dusrka
Koiebanuit" u "BosHoBbIe Tporjecchl”. TToArOTOBKa K TecTaM
Ne1,Ne2. TToArOTOBKA K ZiMarHOCTHUeCKUM pabotam Nel,Ne2.

18

N. E. Upopos. . 3agauu 1o
obweit ¢pusuke: CII06.:
Jlans, 2007 (4, 5)

. BonHoBas ontuka:
CII6.BI'TY "BOEHMEX"
uMm. 1. ®. YcruHoBa, 2018
(Bce)

E. 1. Bytukos. . Onruka:
CII6.: BXB-Iletepbypr,
2003 (1-6)

E. T. bopoguHa, A. H.
CrapyxuH. . Koniebanus u
BonHel: CITI6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2011 (4-8)
JI. Y. Bacunbena, b. C.
I'y6aHos, T. B. BaHoERa. .
MeTtopp! peliieHUs 3a7,a4
o ontuke: CIT6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2008 (1-5)
. B. Cagesnbes. Kypc
obmeti ¢pusuku. T. 2
DJIEKTPUYECTBO U
MarHeTusm. BosHsL.

20
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Onturka: CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2007 (17-21)

. JI. ®énopos, FO. H.
Jla3zapera, B. I. CpeauH. .
®u3uka. Bonssl:
CII6.BI'TY "BOEHMEX"
nM. [. @. YcrrHosa, 2021
(Bce)

. JI. ®énopos, FO. H.
Jla3zapeBa, B. I. CpenuH. .
®u3uka. BonHosas
onrtuka: CIT6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2022 (BCe)

Wroro no pasgeny 5

20

Pa3pen 6. KBanToBas ¢u3uka.

Ne3.

IToaroroBka K jaboparopHoii pabote Ne3. OdopmiieHne oTueTa
o jabopatopHoii pabote. TToArOTOBKA K 3aluTe J1ab0paTopHOM
pabotsl. [ToAroToBKa K MPaKTHUECKUM 3aHATHSIM 110 TeMaM Ne5, 6,
VBanos. . KBaHToBas
7, 8. BemosHenue [Jomaiunero 3aganusi Ne2. [ToBTopeHue
JIEKLIMOHHOTO MaTepHasla o TeMaM pa3zesa "KaHtoBasi ¢ur3uka'. "BOEHMEX" nw. [T, &
IMoarotoeka K Tecty Ne3. TToAroToBKa K IUAarHOCTHUECKOM paboTe PN
s Y A a P YctuHoBa, 2021 (Bce)

. E. Wpogos. . 3agauu o
obweit ¢pusmke: CII06.:
Jlans, 2007 (5,6)

N. B. Cagesnbes. Kypc
¢uzuku. T. 3 KBanToBas
ontuka: BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2008 (Bce)
E. T. bopoguHa, A. H.
CrapyxuH. . KBaHTOBas
mexaHuka: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2012 (1-10)
JI. 1. Bacunbena, b. C.
I'ybanos, T. B. BaHoBa. .
Mertopp! peliieHus 3a7au
o onrtuke: CITI6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoga, 2008 (6-7)
. JI. ®énopos, JI. W.
Bacuneega, . 1O.

orntuka: CII6.BI'TY

N. K. Hekpacos. . OCHOBBI
(hM3UKM aTOMHOTO siipa U
3/IeMeHTapHbIX YaCTHLI:
CII6.BI'TY "BOEHMEX"
nM. [I. ®. Ycrunosa, 2010
(Bce)
A.T. Apewkun, JI. U.
Bacunwera, C. H.
CoxkoJioBa. . OCHOBBI
KBAaHTOBOM MeXaHUKHU U
aTOMHOM (pU3UKU:
CII6.BI'TY "BOEHMEX"
uM. [. ®. YcruHosa, 2007
(1-5)
N. E. Upopos. Keantosas
¢u3uka. OCHOBHEIE
3akoHbl: M.: BUHOM.
JTabopaTopusi 3HaHUH,

2007 (Bce)

20

Wrtoro o paspeny 6

20

19
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OU3NKA

®OH/] OODEHOYHBIX CPEICTB

®DoH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/ILTaThl 06yUeHHs 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
e /IOMalllHee 3a/laHue;

* TecCT;
e otuet 1o JIP;
e SK3aMeH;
e JK3aMeH;

e uddepeHIMPOBAHHBIN 3a4erT.
KpuTepuu oueHuBaHus

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

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

JomaiHee 3aanne

B cemecTpe nipeyCMOTPEHO BBITIOMIHEHKE ABYX UHWBUYaJbHBIX JOMAIIHUX 3aZaHUM.
HomalliHee 3afiaHue «3auTeHO», ec/M peleHO He meHee 80% 3aau.
BapuaHThI MHJUBHU/yaIbHBIX JOMAIIIHUX 3a/IaHUM TI0 pa3zesiaM Kypca U TpeboBaHus K X 0)OpMIIEHHIO
npezictaBedbl B YMK auctiuriiiel 1 BbutoykeHsl B DMMOC Moodle BI'TY «BOEHMEX».

Tect

Tectri ipoBoasTcs B DMMOC Moodle BI'TY «BOEHMEX». Kaxxb1ii BapuaHT Tecta cogepxkut 100%
3a/laHui, 3a/laHKsl COOTBETCTBYIOT TeMaM U3yuaeMoro paszena Kypca.
TecT cunTaeTcsl CIAHHBIM, eC/TA 00yUarOIIUICs BBIOpas MPaBU/IBHBIA BADUAHT OTBETAa He MeHee, ueM B 60%
3a/laHui.
BapuaHTBI TeCTOBBIX 3a/laHUM 110 BCeM paszeniaM Kypca npegcrasieHns! B YMK anciuniunel, a B SMOC
Moodle BI'TY «BOEHMEX» — TpeHUpOBOYHbIE BaDUAHTHI.

Otuet no JIP

Ortuet 1o 1labopatopHoit paboTte (JIP) mpe/cTaB/sieTCsl B PyKOIIMCHOM BU/Ie, Ha iucTax opmata A4,
3aro/THEHHBIX C OZJHOW CTOpOHBL. CoJiep>KaHHe OTUeTa /JO/DKHO COOTBETCTBOBATh 11a0/I0Hy oTyeTa 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/bTaTh;
* TOCTPOEHbI HeOOXO/IMbIe TPadUKH B COOTBETCTBUH C TPEOOBAHUSIMU, U3JIOXKEHHBIMU B METOJUUE CKUX
MoCoOUsIX K 1abopaTopHbIM paboTam (TpeboBaHMs MPoAyO/IMpoBaHkl 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
METOJJUUECKUX YKa3aHUAX K KaK/0H labopaTtopHoii pabore).
6) nipu 3arrure JIP:
* CTyZIeHT B (hopMe KPaTKOTrO COOOILeHUsI U3/I0XKUIT Pe3yJIbTaThl BBINOTHEeHHOW uM JIP;
* CTY/IeHT B YCTHOU ()opMe BEepHO OTBETHJI Ha BCE BOTIPOCHI, 3a/lJaHHbIe TPero/iaBaTesieM, U3 Unc/a
KOHTPOJIbHBIX BOTIPOCOB, OTBETHI Ha KOTOPLIE AIaHbl B oTuete 110 JIP.
Ecnu He BBIMOTHEHO XOTS OBl OIHO U3 BhIIIE YKa3aHHBIX TPeOOBaHWH K OTUETY WK [JaH HEBEPHBIN OTBET Ha
BOIPOC, TO OTYET MOJJIEXKUT ZI0PabOTKe WU CTYZEHTY PEKOMEH/IyeTCs U3yUUTh BOMPOC, Ha KOTOPBIN OH
OTBETH/T HEBEPHO.
*[1Tabson JIP pa3metrien B SIOC Moodle BI'TY «BOEHMEX» u B YMK AUCIUTUIVHBL

Jx3ameH (cemecTp 2)
Iyt MPOMEeKYTOUHOM aTTeCTarlyuu, MPOBOUMOM B (hopMe 3K3aMeHa, UCTOb3YIOTCsl OUIETHI C
3a/aHusIMU. 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/T 0OYUArOIUICSA /1a/l TIO/THbIE, UCUEPIThIBAIOIIE OTBETHI HA BCE
TeopeTUUeCKHe BOMIPOCHI OU/IeTa, TIOJTHOCTHIO ¥ BEPHO PEIN/I PACUETHYIO 3a/lauy, MOXKET OTBETUTh Ha
JIOTIOJTHUTEJTLHBIN BOTIPOC TI0 TeMe Kypca.

* OLleHKa «XOPOILIO» BBICTABIISIETCS, eC/TH 00yJaroIuics MpefoCTaBrI OTBETHI Ha BCe 3HAHUS B OUsieTe, HO
MMEeTCS OIHMO0YHbIe PACCY>KIEHHSI.

* O1eHKa «y/IOBJIETBOPUTETLHO» BBICTABJISETCS, €C/TM 00YYarOIIUHACS BePHO PEeIvI 33/iady WId MPejoCTaBHI
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» — TpeHUpOBOUYHbBIE BaDUAHTHI.

JK3ameH (cemectp 3)

71 IpOMEKYTOUHOM aTTecTalyuy, TPOBOJUMOM 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/IYIOIIUMH KPUTEPUAMHU:
* OI1leHKa «OTJIMYHO» BBICTAB/ISIETCS, €C/T 00YUArOIIUICSA /1A TIOTHbIE, UCUEPIThIBAIOIIE OTBETHI HA BCE
TeopeTUUeCKHe BOTIPOCh! O1IeTa, TIOTHOCThHIO U BEPHO PEIlN/I PaCUeTHYIO 33/lauy, MOXKET OTBETUTh Ha
JIOTIOJTHUTEJTLHBIM BOIIPOC IO TeMe Kypca.
* OL[eHKa «XOPOIII0» BBICTABJSETCS, €C/IU 00YUatOLIHICS TTPej0CTaBr/I OTBEThI HA BCe 3HAHUS B OUieTe, HO
MMEeTCS OIHMO0YHbIe PACCY>KIEeHHSI.
* O1leHKa «y/IOBJIETBOPUTELHO» BLICTABJISETCS, €C/TM 00yYaroIIUiACS BePHO PEeIIvI 3a/iady WId MPeioCTaBII
OTBeTHI Ha TOJIBKO Ha 2 TeOpeTHYeCKUX BOIIPOCa.
* OL[eHKa «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.

JuddepennupoBanHbiii 3auet (cemectp 4)

151 MpoMeyKyTOUHOM aTTecTaluy, MpoBoAuMoi B opMe AnddepeHIIMPOBAHHOIO 3aueTa,
HCII0/Ib3YeTCST UTOTOBBIM TeCT , coiepxkaiiuii ot 12 mo 15 3aganuii. Tect nmpoBogutcs B SUOC Moodle BI'TY
«BOEHMEX».

TecT cunTaeTcsl CJIAHHBIM, eC/TA 00YUarOIIUICS BhIOpas MPaBUIBHBIA BADUAHT OTBETA He MeHee, ueM B 51%
3a/laHui.

Kputepuu nepecyera pe3y/bTaToB TeCTa B OLIEHKY:

* 51 - 74% — 3auTeHO-y0BIETBOPUTE/ILHO;

* 75 - 84% — 3auTeHO-XOpO11I0;

* 85 - 100% — 3a4TeHO-0TVIMYHO.

BapuraHThsI TeCTOBBIX 3alaHui TipecTaBiaeHsl B YMK auctmriuael, a B OVMOC Moodle BI'TY « BOEHMEX»
— TPEHUPOBOYHbIE BapUaHTHI.
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[MacriopT doHIa OLIeHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3jesioB U
AUJAKTHYECKHX eNHMI]

BCETI'O

AyauTopHbIe 3aHATHSA B

KOHTAaKTHOM dopme

BCEI'O

Jlekyu

JTabopaTopHbIi
NPaKTHKYM

IIpakTuuyeckue
3aHATUHA

CamMocTosTenbHaa
padoTa cTyaeHToB

dopmupyemas
KomieTeHus, %

OIIK-1

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

Pa3pgen 1. ®usndeckue 0CHOBBI
MeXaHHUKH.

76

36

18

40

OrtyeT 110
JIP,
Howmarunee
3ajlaHue,
Tect

Pazgen 2. Moneky/ispHas
¢u3nka u TepmoagHaAMUKA.

68

32

16

36

15

OrTuer 110
JIP,
HomarHee
3ajlaHue,
Tect

Bcero 3a 2 cemecTp

144

68

34

17

17

76

35

Pazpen 3. Di1eKTpruecTBo U
MarHeTusM.

112

56

28

13

15

56

20

OrTuer 110
JIP,
HomarHee
3ajiaHue,
Tect

Paspgen 4. ®u3nka Kojied0aHui.

32

12

20

10

OrTuer 110
JIP

Bcero 3a 3 cemectp

144

68

34

17

17

76

30

Pa3pen 5. BostHOBBIe poLieCCHI.

55

35

14

12

20

15

OrTuert 110
JIP,
JomarHee
3a/laHue,
Tect

Pa3pen 6. KBanToBas ¢usuka.

53

33

20

20

20

OrtuerT 110
JIP,
Homarnee
3ajlaHue,
Tect

Bcero 3a 4 cemectp

108

68

34

17

17

40

35

Bcero mo gucIMIInHe

396

204

102

51

51

192

100

22
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OneHouHble MaTepuaasbl no gucuumiude ®U3NKA

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00WeuHyceHepHbie 3HaHUs, Memoobl
Mamemamu4eckozo0 aHa/Au3d u Mooe/UpPO8aHuUsi, Meopemu4ecKkoz0 U 3KCepumMeHmasabHo20 Ucc/1e008aHuUsl 8
npocgeccuoHanbHoll dessmenbHOCMU

Ne 1

Ne 2

Ne 4

HPOQHTaﬁTe TEKCT U YCTAHOBUTE MMOC/1€40BATE€/IbHOCTD

KameHb 6pocuiv of yIJIoM K TOPHU30HTY & C HauabHOM ckopocThio V0. TTpeHeGperasi cuioi
COTIPOTUBJIEHUS BO3/[yXa, HEOOXOJUMO OTIPeIe/TUTh aTbHOCTD M0JIeTa KaMHS.

YcTaHOBHTE MIOC/IeJ0BATE/TbHOCTD A€HCTBUM TIPU PellIeHUH 3alaui. 3aruIlnTe M0C/IeI0BaTeTbHOCTh
1udp cieBa Hampago.

1. 3anMcaTh KMHeMaTHyecKue 3aKOHbI IB)KeHHUsS] B BEKTOPHOU (hopMe.
2. HapucoBatb cxemaTu4eCKUi PUCYHOK.

3. BeiOpark cucteMy OTCUéTa C yKa3aHHeM Hadajia OTCUETa BpeMeHH ¥ 0003HaUMTh Ha CXeMaThyeCKOM
yepTeke BCe KMHeMaTHyeCcKue XapakTepUCTHUKU ABWKeHUs (TiepeMelijeHre, CKOPOCTh, yCKOpeHUe).

4. CripoelMpoBaTh BEKTOPHbIE BeJTMUMHBI Ha BLIOPAHHBIE OCH X U Y U TIPOBEPUTS, SIBJIETCS JTH
T10/TyueHHasi CUCTeMa YpaBHEHUM TTOJTHOM.

5. IlpoaHa/mM3upoBaTh pe3y/bTaT v IPOBEPUTH €r0 Pa3MepPHOCTb.

6. Tak KaK B MOMEHT yJapa KaMHsI 0 3eMJ/Ir0, KOOpAMHATA Y paBHA HY/II0, TO OTCIOZia MOYKHO HAWUTH
BpeMsl, 3aTpauyeHHOe Ha BeCh M0JIeT.

7. IlopcTaBuB [O/IyYeHHOE BpeMsl B 3aBUCHMOCTb [1J151 KOODAUHATHI X, HAUTH [JalbHOCTh I10/1eTa.
[TpouuTaiiTe TEKCT U 3alUILIKTEe Pa3BePHYTHI 000CHOBAHHBIN OTBET

Oueprus dotoHoB E, nagaroiiux Ha GOTOKaTo/, B 4 pa3a 6oJbiiie paboThI BbIX0a A MaTepyaa
(orokato/a. KakoBo OTHOIIIEHHE MaKCUMa/TbHON KMHETUYeCKOH 3Heprur poTo31eKTpoHOB EK K paboTte
BBIXOZAa?

ITpounTaiiTe TEKCT U 3alUIINTE Pa3BePHYThI 000CHOBAHHBINM OTBET

B npocTpaHcTBe UMeeTcst 6eCKOHEUHAst HUTh 3aps>keHa PaBHOMEPHO C IMHEHHOM TJIOTHOCTBIO 3apsAfa A
= 3 HKyi/M. MBIC/IEHHO BbIIeJIUM B TIPOCTPAHCTBe 3aMKHYTal0 TIOBePXHOCTh B BU/Jle LIWIMHAPA, Paiuyca
R = 0,1 M u BeicOTBI h = 0,2 M, TaK 4TO OCb LIU/IMH/IPa COBIAZaeT C HUTKIO (cM. puc). Haliaute rotok
BEKTOPa HalpPsKeHHOCTH 31eKTPUYECKOrO I0JIS1 CKBO3b [TOBEPXHOCTh LIWJIMH/PA.

-

M
R h

i
i
LT I

ITpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE

ITpoBeayTe aHATIOTHIO MEX/Y XapaKTepHUCTUKAMU TIOCTYIIaTe/TbHOTO U BpalljaTeIbHOTO ABMWKeHUs . K
Ka>KJOM MO3ULIMH, JaHHOH B JIeBOM CTO/01[e oAOeprTe COOTBETCTBYIOIIYIO TIO3WIMIO U3 TIPABOTO
cTonbLa. BekTropHbie BesTMUMHbLI 0003HaueHbI KUPHBIM IPU(TOM

IlocmynamesnbHoe .
dBLICCHLE: BpawjamenbHoe 0susiceHue:
1. m - macca A. A@ — v3mMeHeHue yra
2.v - ckopoctb  B. € — yrioBoe yckopeHue
3. ar—

TaHTeHLMalbHOe B. w— yIioBast CKOPOCTb
YCKOpeHue

4. Ar - I'. I — MOMeHT uHepLuu
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

V3MeHeHHe

pazuyc BeKTopa

5. F - cuna /. L - MOMEeHT UMIy/ibCa
6. p - umnynec  E. M - MOMEHT CHUJIBI

IIpouuTaiiTe TEKCT 1 YCTAHOBUTE COOTBETCTBHE

IMepen Bamu pa3muuHbie (hOPMYIMPOBKY TIEPBOTO Havuasia TEPMOIMHAMUKH, BbIOEpUTE C KaKUMHU
TriporieccamMy OHU COOTHOCSATCS. K KaXKol 1Mo3uLyK, ZaHHOH B J1eBoM cTo/bLe oabepute
COOTBETCTBYIOIIYIO MO3ULIMI0 U3 MTPAaBOro CTOIOIIA.

IlocmynamesnbHoe .

P . H3zonpoyeccni:
BUHCEHUE:

1.Q=A A. N3oTepMuueckuii

2.Q=A+ AU B. AnuabaruuecKui

3.Q= AU B. N306apHbiit

4.A=-AU I'. 130x0pHBII

/1. TlomuTponuyeckuii

HpO‘IHTaﬁTE TeKCT U YCTAaHOBUTE IOC/IeJ0BaTe/IbHOCTh

B xope BeITIONHEHMsT 1abOpaTOpHOM PabOTHI CTYZIeHT 5 pa3 3aMepu/ BpeMsi TIaJieHusI TPy3a, a TakxkKe
W3MepHJI TI0 JIMHEHKe BLICOTY, C KOTOpOU mazan rpy3. HeoOxoarmMo HalTH TIOTPENTHOCTh B OTNpeeIeHUH
BpeMeHH TIa/IeHusi. YCTaHOBUTe TI0C/Ie/[0BaTe/IbHOCTD AeMCTBUM [Ijist OTIpe/ie/IeH s TIOTPeIIHOCTH
BpeMeHU. 3aluiIuTe MoC/Ie/I0BaTeIbHOCTh IUGP CIeBa Harpago.

1. Haiftu cpefjHee 3HaueHre BpeMeHU TaieHusl.

2. HaiiTy norpeiHoCThb B OTNpeie/ieHUU BpeMeHH Ta/ieH!s], yMHOKUB OL|eHKY CpeZHeKBaJpaTUuHOTr0
OTKJIOHeHUsI Ha ko3¢ dureHT CThlofeHTa.

3. PaccuuTarh OLIEHKY CpeHEeKBapaTUUHOIO OTK/IOHEHHS.

4. 3arvcaTtb pe3y/bTaT B CTaHAAPTHOM BHU7E.

HpoanaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[I:HbIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BLIGOP
oTBeTa

I[Tepuog kosebaHMii B 27IeKTPHUECKOM KOHTYPe BO3pacTaeT B [jBa Pa3a 3a CUET yBelTUUeHUs] EMKOCTH
KOHZleHcaropa. Bo cko/bKo pa3s n3MeHUIM éMKOCTb KOHJieHcaTopa?

1.ymenpmmnu B 2 pasa
2.yMeHbIIW/IU B 4 pasa
3.yBe/IMuu/y B 2 pasa

4.yBenmuniu B 4 pasza

HpquTaﬁTe TeKCT, BbIGepI/ITE HpaBHJ'[LHLIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLIGOp
oTBeTa

B Kakoii cpezie He MOTYT PacIpOCTPAHITLCS MexaHU4YeCKHe BOTHBI? BeiOeprTe oiMH OTBeT:
1. B razax

2. B )KUJKOCTSIX

3. B BaKyyMme

4.B TBEPAbIX TeIaX

[TpouuTaiiTe TeKCT, BbIOepUTE TIPABUILHBIN OTBET U 3alTUILIKTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

[uck pagnyca R BpalriaeTcst BOKPYT BEPTHUKA/ILHOM 0CH PABHOYCKOPEHHO (CM. PUCYHOK). YKa)XKUTe
HarpaeJieHre BEKTOPA YIJIOBOTO YCKOPEeHHUs TOUKH A 060/1a Zincka.

Ne 10 TTpouuTaiiTe TeKCT, BbIOEpUTE TPABUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOILMEe BEIOOD
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OTBETOB
Kakue sBienus MOATBEPXXAal0T KBAHTOBYIO IMPUPOAY 3/IEKTPOMAIHUTHOT'O I/IBJIy‘-IEHI/IH?

1.  ®otoaddexr

2. Sddext Hortepa

3. Topmo3HOE peHTTeHOBCKOE U3J/ydeHne
4. buenus

5. OreiT FOHTa

Ne 11 TpouuTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alUIINTe apryMeHTbI, 000CHOBBIBAOLIHe BHIOOD
OTBETOB

Ha pucyHke ripeficTaB/ieHa TpaeKTOpHS IBWKeHHUsI MaTepyUaabHOM TOUKU U ee OCHOBHBIE
KHHeMaTh4yeCKHe XapakKTepUCTUKA B MOMEHT BpEeMeHH t.

—
v

a,
.

W3 nipe/1y10)keHHOTO TIepeyuHsl yTBEPyK/IeHHH BEIOEpUTE BCe BEPHbIE U YKAXKUTE UX HOMeEpa.

1. [IBI>KeHre KpUBOIMHEHOe.

2. PaBHOMepHOe IBUKeHYe 110 OKPY)KHOCTH.
3. [B>KeHre yCKOpEHHOe.

4, [Br>xeHre 3ame/lyIeHHOe.

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

B Kakux 13 ueThIpex CIy4yaeB pa3/IMUHOrO pacripefiesieHus 3apsiioB, HaNpsKeHHOCThb
3JIEKTPOCTaTUUeCKOTO TOJIsI B TOUKe A paBHa Hy/r0? BribepuTe Bce BO3MOKHbBIE BapUAHTHI

1) 2) 3)

+q -q +q +q

T -< JapoEeHHOe
KOJIBITO

25 38788



