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1. EJIX OCBOEHMSA JNCHUIL/TMHBI

Llesbt0 OCBOEHUS JUCLIUITIMHGI SIB/IsieTCs1 (pOpMUPOBaHUE CIe/lyOLIUX KOMITeTeHIUHI:

OIIK-1 — croco6HOCTh TIPUMEHSTH eCTeCTBeHHOHayuHble U O0IeMHXeHepHble 3HaHUs, MeTO[bl MaTeMaTHuecKoro
aHajaM3a Y MOJE/NMPOBaHUS, TEOPeTUYeCKOr0 M 3KCIIEPUMEHTaJbHOr0 HCC/Ie[joBaHUsl B TpodeCccrOHANbHON
JlesITeTbHOCTH

@DOpMUPOBAHUIO KOMIIETEHLIUM CITYKUT [JOCTH)KEHHE CIIeIyIOLINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1
3HAHUS:
Ha YPOBHE Ipe/iCTaB/IeHUI:
* 0011]eH (hM3MUeCKOU KapTUHBI OKPY’KAIOIIEro MUpa Kak CHCTEMbI B3aUMOCBSI3aHHBIX (PM3UUeCKUX SBIEHUH,
Pa3/MUHBIX OPM JBYKEHHUS] MaTepUH;
* posi GU3KKU Kak QyHAaMeHTa AJis U3yueHus: AUCLIMIIIVH MpodeCccoHaIbHOTO 1IUK/Ia, KaK OCHOBY /st
BbIJleJIeHHs] B CBOeH ITpodeCCHOHAIBHOM esiTeNIbHOCTH (Pr3HUeCKUX sIBJIEHUH U MPOLIeCCOB, OMpe/iesIsFOLUX
TIPUHLUITEL Pa0OTHI Pa3/TUYHBIX TEXHIUEeCKUX YCTPOCTB,;
* B3aMMOCBSI3U TEOPUH U SKCIIEPUMEHTa, CTyyKatero 6a30ii 171t popMHUPOBaHHS TEOPHH U
TIOATBEPXKAOIIETO eé MMOJIOKEeHHSI.
Ha ypOBHE MMOHUMaHUsL:
* CMBICJIa TAaKUX MOHATUHN Kak: (pu3nuecKoe siBleHNe, Gr3nueckas BeJIMUMHA, MOJe/b, TUTIOTe3a,
JKCTIePUMEHT, HaboeHre, U3MepeHre, puU3nueckKas TeopHst, GU3NUeCKUil 3aK0H;
* (hyHaMeHTaNbHBIX ITOHSTHH, 3aKOHOB ¥ TEOPUI K/IaCCUUeCKOW ¥ COBPeMeHHOU (DH3NKU;
* (hU3MUECKUX MO/iesield, MCTI0/b3yeMbIX IPU TIOCTPOEHHUY TeOPHH SIBJIEHHS;
* [paHUL] TPUMEHUMOCTH TeOPUH, IOCTPOEHHOU Ha orpe/iesieHHON (r3nueCcKoi Mozeny;
* IPUHLIMIIOB MMOCTPOEHHUsT PU3UYECKHUX IKCIIEPUMEHTOB.
Ha YPOBHE BOCIIPOM3BEEHUSI:
* (hOpMy/IMPOBOK (p13UYeCKHX 3aKOHOB, IPUHLIMIIOB U NIOCTY/1aTOB, UX MaTeMaTuuecKoe BbIpaKeHHe 10
OCHOBHBIM  pa3zfesnaM GW3WKA: (QU3NYeCKHe OCHOBBI MEXaHWKH, 37eKTpUYeCTBAa M MarHeTH3Ma,
3/1eKTPOIUHAMUKH,
¢u3uKK KoslebaHU U BOJTH, ONITUKH, KBAHTOBOW (DM3UKH, aTOMHOU U sifiepHOH (pr3nKy;
* METO/IOB pellleHus 3aJ,a4 110 ONMCaHUI0 (DU3UUEeCKUX SIBIeHUN;
* MeTOZOB ITPOBeIeHNsT FKCIIepUMeHTa 1 00pab0TKY pe3y/bTaToB M3MepeHHi;
* METO/MKH OLIeHKH MOTPEIIHOCTH U3MepsieMbIX BEJIUUHH.;;;;
YMeHuUs1:
eopeThyecKue:
* OIIpeZle/IUTh MYTH pelleHus O0CTaB/IeHHO! 3a/jaul, OUepTUTh KPYT (U3UUeCKUX 3aKOHOB, 3HaHHEe KOTOPbIX
TI03BOJIMT PEIlUTh JaHHYIO 3a/auy;
* TIOCTABUTh LIeJIb IPOBOAMMOTO KCIIEPUMEHTA U OTIPeZe/IUTh MOC/Ie[0BaTe/TbHOCTD I€HCTBHUI TIPH €T0
TIPOBeJIeHUN.
TIpaKTHyecKue:
* pelaTh TUIIOBbIE 3a/lauM IO paszesiaM Kypca HU3HKY;
* pa3buparkCs B MPHHLMIAX AeHCTBYS (pr3HUeCcKUX IIPUOOPOB U Criocobax X MpUMeHeHHs;
* IPOU3BOJWUTE PacUeThl [0 Pe3y/IbTaTaM U3MepeHHid;
* OLIEHUBATBH TOTPEIIHOCTE U3MepsieMbIX BeTHUKH;
* aHa/IM3UPOBAThH MOTyUeHHbIe pe3y/IbTaThl U COMOCTAaB/SATh UX C TEOPeTUYeCKH IPOrHO3UPYEMBIMHE;
* NIpe/ICTaB/ATh (PyHKL[MOHA/IbHbIE 3aBUCUMOCTU (U3UUEeCKUX BeIMUMH B BU/le IPaUKOB.;;;;
HABbIKU:
* TPaMOTHO ¥ apr'yMEHTHPOBAHO M3/1araTh COOCTBEHHBIE MBIC/TH, 000CHOBBIBATH CBOU CY>KAEHHUS;
* paboTaTh C IIUPOKUM KPYroM (hr3uyeckux nprubOpoB u 000pyj0BaHus;
* COCTaBJISITh HAayYHbIE OTYETHI C FPAMOTHBIMU BBIBOZIAMH O TPOZEIaHHOM pabore;
* paborarhb € MTepaTypoil ¥ UHBIMH UCTOUHUKAaMHU MH(OPMAaLIUHL ;;.



2. MECTO JNCLHMIUVINHBI B CTPYKTYPE OOII BO

IOucnynnraa @U3UKA sBsieTCs AUCIUTUIMHON 00513aTe/IbHOM YacTH 0y10Ka 1 mporpaMmbl MO/ITOTOBKH T10
HanpassieHut0 24.03.01 PakemHble KOMNEKCbl U KOCMOHABMUKA.

CopeprkaHre AUCLIAIIIMHBI BSETCS JJOrnyecKuM npogo/pkeHreM auctiyind: BBICIIIAST MATEMATHKA.

Copep>xaHde  AUCLIAIUIMHBL  SIBAsIETCST  OCHOBOW  Jyis  ocBoeHust aucuuruivH:  JBUTATEJ/IBHBIE
YCTAHOBKUWU, UCIIBITAHUE N 3KCIUVIYATAIIUSA KA, UCIIBITAHUE 3/IEMEHTOB KOHCTPYKIIN
PKT, KOHCTPYUPOBAHUE KOCMMYECKUX AIIITAPATOB, MATEPUAJIbI W IIOKPbITUSA
KOCMMNUYECKHX AIIIIAPATOB, HAJEXHOCTHb KOCMHMUYECKHX AIITIIAPATOB, OCHOBBI
KOHCTPYUPOBAHUSA KOCMMYECKHAX AITITAPATOB, OCHOBBI TEOPNN ITOJIETA
KOCMMNUYECKOI'O AIIITIAPATA, ITPOEKTUPOBAHUE KOCMHMWUYECKHUX AIITIAPATOB, PAKETHAS
TEXHUKA, CUCTEMBI ABTOMATHUYECKOI'O YIIPAB/IEHUA [BWKEHUEM, YCTPOMCTBO "
OYHKIIMOHNUPOBAHUE KOCMMWYECKUX AIIITAPATOB, IIE/IEBBIE N CJ/IYKEBHBIE CHUCTEMBbI
KOCMMUYECKHMX AIITIAPATOB, BE3OITACHOCTD X XU3HEJEATE/IBHOCTUN.

Hpe,Z[BapI/ITe]H)HLIe KOMIIeTEeHLIUH, C(l)OpMI/IPOBaHHBIE y 06yqa}0mer0Cﬂ A0 Hayda/la n3ydyeHus JUCLHUIIIMHBI:
e OIIK-1 — Criocoben TIPUMEHATH €eCTeCTBEHHOHAaYUHbIE 1 06U_[6HH)KEHEPHLIE 3HaHMs, MeTOJbl MaTeMaTh4deCKOIro

dHaJ/IM3a U MO e/IMPOBaAHUA, TEOPETUYECKOI'O U SKCIIEPUMEHTA/IbHOIO UCC/I€J0OBAHUA B HpOCbeCCI/IOHa]'ILHOI‘/II
AedaTeIbHOCTH



3. CTPYKTYPA 1 COAEPXAHUE JUCHUIIIMHBI

OO6r11ast TPYZI0€MKOCTh JUCIIUTIMHBI coCTapseT 11 3.e., 396 u.

3.1. Copep:xanue (AUAAKTHKA) JUCIIUIITHHBI

KYPC

CEMECTP

HaumeHoBaHue Ppa3fie/ioB H AUaKTHYEeCKUX eJMHHULY

BCEI'O

AyauTOpHBIE 3aHATHA
B KOHTaKTHOH (hopme

BCEI'o

Jlekuuu

JIaGoparopHbIii
NPaKTHKYM

IIpakTHUeckue
3aHATHA

CamocrosTe/bHas
pabora cTyaeHTOB

®dopmupyemas
KoMIeTeHus, %

OIIK-1

Pa3pen 1. dusnyeckue 0CHOBBI MexaHHKH. 1.1. KuHemaryka MaTepraibHOM TOUKH
(MT). Cucrema otcuéra (CO). 1.2. KuHemarnka Bpaijate/bHOTO JABIKeHHsS aGCOMIOTHO
TBEpAoro Tena (ATT) 1.3. luHamuKa MatepuabHoi Toukr (MT). 3akoHbl HbloTOHa.
3akoHbl YpaBHeHue ABwKeHUsl. HeunepuuanbHblie CO. Cuibl uHepriyu 1.4. Cussl B
Mexanuke 1.5. Mexanuueckast paboTa, MOI{HOCTb CHJIbI U Heprust. 1.6. dusuka
MOMeHTOB. /lnHaMuKa BpauatensHoro arkenus ATT. 1.7. 3aKOHbI COXpaHeHUs B

76

40

20

11

36

MexaHuKe 1.8. DyieMeHTbl MeXaHUKH CIUIOLIHBIX cpefi 1.9. PeniTUBUCTCKasl MeXaHHKa.

Paspen 2. Monekynsp b M Tep a. 2.1. OCHOBBI MOJIEKY/ISIPHO-
KUHeTH4ecKoi Teopu rasa (MKT) 2.2. ®ynkuuu pacripesenenyst. Knaccuueckas u
KBAHTOBasI CTaTUCTHKH. 2.3.0CHOBBI TepMozHaMUK. TepmoguHamMuyeckye QyHKIMY
COCTOSAAHUSA. Tpl/l Haudajia TepMOJHHaMUKH. Hyﬂesoe Haua/I0 TepMOAWHAMUKH 2.4,
Apmrabara v osmrpona. Liukn KapHo. TIpUHLMIIBI TOCTPOEHHS TEIVIOBBIX MallKH. 2.5.
Surponusi. TepMorHaMUUeCKHe MOTeHIUabl 2.6. OneMeHTbl (U314eCcKoil KHHeTHKH.
SIBneHus nepeHoca 2.7. PeasbHble rasel . YpaBHeHue BaH- iep-Baasnbca. @a3oBble
MpeBpalLleHusl.

68

28

40

20

Bcero 3a 2 cemecTp

144

68

34

17

17

76

40

Paszpen 3. dnexkrpuuecrso. 3.1. DrekTpocTaTiueckoe rmoje B Bakyyme 3.2. Pabora cu
3/1eKTpUYecKoro nosst. IToTeHIMansHOCTB 1107151, 3.3. TIPOBOJHUKH B 3/1eKTPUYECKOM
nione. KonzieHcarops! 3.4. [In3/1eKTPUKU B 3/1eKTpryeckoM rosie 3.5. [TocTosiHHbIA
3/1eKTpuyeckuit Tok. [Tpasuna Kupxroga.

60

30

14

30

15

Paspen 4. Marderusm. JyieKTpomMaraeTusM. 4.1. MaruutHoe mosie B Bakyyme. Oddexr
Xonna. 4.2. Teopema 0. UPKY/ISILMK U TeopeMa [aycca /st BeKTOpa MarHUTHOM
MHAYKUMH. 4.3. MarHuTHOe 1oJie B BelllecTBe. /luaMarHeTHKH, TapaMarHeTUKU. U
¢eppomarHeTuky. 4.4. DNIeKTPOMArHUTHAs! MHAYKLMsL. 3aKOH 3/1eKTPOMarHUTHON
uHaykuuu (OMMU) dapagies. SIBneHre caMOUHAYKLMH. DHEPrust MAarHUTHOTO MoJs. 4.5.
YpaBHeHust MakcBe/izia B MHTerpaabHON. 1 AuddepeHipmansHoi Gpopme. MatepuabHbie
ypaBHeHus1. 4.6. TIDUHIUIT OTHOCUTEIBHOCTH B 9/IeKTPOHHaMHUKe.

60

24

12

36

15

Pa3paen 5. ®u3uKa Kosedanuii. 5.1. MexaHuueckrie rapMOHHUeCKUe KosieOaHuHsl.
KuneMaruka 1 jJuHaMHKa rapMOHHYeCKUX KosieGaHuii. [IpumMepbl rapMOHUUeCKUX
ocuisitopos . ®opmyra Itoiirerca. 5.2. CBoboaHsle 3aTyxarolye koebanus. 5.3.
BLIHy)KAEHHLIE KO[IEGaHPIH TapMOHHYECKOIr'0 OCLHM/IIIATOPA TI04 AeﬁcTBPleM
CHHyCOMAa]'I]:HDﬁ cunel. 5.4. BﬂeKTDOMHFHI/ITHHE rapMOHHYeCKue. KO/IEﬁaHI/Iﬂ.
OnexTpuyeckuii Konebare/bHbli KOHTYp. Popmyna TomcoHa.

24

14

10

10

Bcero 3a 3 cemecTp

144

68

34

17

17

76

40

Pa3paen 6. BoiHoBbIe nponecchl. OnTHKa. 6.1. Ypyrue BosHbl. 3ByK. YpaBHeHUe
TJIOCKOM CHHYCOM/a/TbHOM BO/THEL. BekTop YmoBa fiyist yripyroii BomHbL BonaoBoe
ypaBHeHHe. AKycTHUecKuii addekT [Joruiepa 6.2. neKTpOMarHUTHBIE BOHBL. BekTop
TToiiHTHHTa /1S 57IeKTPOMAarHATHOH BOJHBL. CBeT Kak 3/IeKTpOMarHUTHas BOJTHA.
ITonepeyHOCTh 371EKTPOMArHUTHBIX BO/H. 6.3. BonHoBast onTrka. HTepdepentus u
pudpakius. [ToHsTHe 0 KOrepeHTHOCTH BOH. [JudpakinoHHas pelerka. Judpaxuys
PEHTreHOBCKUX siyueld, popmyna Bynbga-bparra. 6.4. BonHosast onTuka. [Tonspusanus u
mcnepcrsi. B3aumogielicTBie 3/1eKTpOMarHUTHBIX BOJH C BelrjectBoM. da3oBast U
rpYIIoBasi CKOPOCTh. 3aKoH Matoca. Yron Bproctepa. Bujibl criekTpos.

54

16

16

38

10

Paszpen 7. KBanTtoBast gu3uKa. J/1eMeHTbI aTOMHOI1 U s/{epHOil PH3HKH.
7.1.KBaHTOBBIe CBOWCTBA 571EKTPOMArHUTHOTO U31y4eHust. ['unoresa I1naHka. CBoiicTBa
doToHOB. 7.2. ®orto3ddekT. 3akoHb! hoTo3ddexra. KoprycKyaspHO-BOITHOBOM yanu3m
TIPUPO/IBI CBeTA. 7.3. DKCIIepUMeHTaIbHbIE JaHHbIe O CTPYKTYpPe aToMOB. OTIbIThI
Pesepdopaa. [TnanerapHas Mogens aroma. [loctysnarsl Bopa. 7.4. DneMeHTbl KBaHTOBO#
MexaHUKU. ['unoresa sie Bpoiisist 0. KOpIyCKy/IsIpHO-BOTHOBOM Jlya/li3Me YaCTHL]
BellecTBa. BonHsl ge Bpoiins. [TpuHLumn Heonp €HHOCTH 7.5. Yp:

IIpeaunrepa. [IBrkeHue. CBOGOAHOM yacTuLibl. BonHoBas hyHKLus 1 ee
CTATMCTHYeCKHH cMbIc/1. TIDUHLMIT Cyreprio3uiiy. KBaHTOBbII rapMoHHYecKuit
ocuuaTop. 7.6. KsaHToBO-MexaHMueckoe onucaHue atomos. CTaljoHapHoe.
ypasHeHue IlIpeaunrepa s atoma Bofiopoja. KsaHToBele unciia. XapakTepucTUyeckue.
CMEeKTPBI aTOMOB. 3akoH Mo3/u 7.7. DneMeHThI siiepHON (U3MKH. D/leMeHTapHbIe
yacTvLpl. PaZinoakTMBHOCTE. 3aKOH pa/jMoaKTHBHOTIO pacnaga. 7.8. CoBpeMeHHast

(r3nyecKasi KapTHHA MUpa.

54

36

10

Bcero 3a 4 cemecTp

108

34

34

74

20

Bcero no gucnuninHe

396

170

102

34

34

226

100

3.2. AyAMTOPHBIN NPAKTHKYM

HaHMeHOBdHHeEe

JUCLHMILIUHBI

Homep u

paspgena

Tema NPAKTUYE€CKOr'0 3aHATHUA

Oo0neMm,

ayf.
JacoB

Pazpgen 1.
dusnueckue
OCHOBBI MEXaHUKH.

3ausatue 1.1. Kunemarnueckue XapakTepUCTUKU JIBUKEHUSI: TPaeKTOpUS,
repeMelLeHue, MyTb, CKOPOCTb, yCKOPEHHUe, YIIOBasi CKOPOCTh, YITIOBOE
yckopeHue. 3anartue 1.2. [JuHaMuKa MaTepUanbHON TOUKY, 3aKOHbI HblOTOHA.
Cuiibl B MeXaHHUKe: CUja TPeHUs], CU/a yIpyroCcTH. 3aKOH BCEMUPHOTO TATOTEHHUS.
HewnnepuuyanbHble cUCTEMBI OTCYETa, CUIIbl MHepUuK. 3ansatue 1.3. Umnynbc
CUCTeMbl MaTepHasbHBIX ToueK. PaboTa, KMHeTHYecKas 1 MoTeHLMaibHast
3Heprus. 3akOHbl COXpaHeHH!sl UMITy/bCa U SHepruu. 3auarue 1.4. JTuHamuka
MOCTYTIaTe/ILHOTO U BpalljaTe/IbHOIO IBWKeHUs TBeporo Tesa. 3aHsaTHe 1.5. Tect
Nel o Teme «Pu3nyecKrie 0CHOBBI MEXaHUKW».

6

22413




Pazgen 2.
MornekynspHast
¢usuka u
TepMOAVHaMUKA.

3ausaTue 2.1. YpaBHeHUe COCTOSIHUSA U/lea/IbHOrO rasa — ypaBHeHue MeH/ieeeBa-
Knanelipona. OcHOBHOe ypaBHeHHe MOJIEKY/ISIPHO— KHHeTUUEeCKOU TeOpHH.
Moseky/nsipHO-KMHETHYeCKUI CMBICTI /laB/IeHrs U TeMIlepaTypsl. 3aHaTHe 2.2.
Pacnpegenenve MakcBesisia MoJieKyJ rasa o ckopoctsam. CpeiHre CKOPOCTU
MoJiekyJ1. Pacripesiesienre bosbliMaHa MoJieKy/1 B CU/IOBOM IIOTEHLMA/ILHOM I10JIe.
Bbapometpuueckasi popmyna. 3ansitvie 2.3. [lepBoe 1 BTOpoe Hauasa
TepMmoprHaMUKU. KIT/] iMKanueckux mpoueccoB. DHTponus. 3aHarue 2.4. Tect
Ne2 no Teme «MorneKynsipHast (pr3uKa ¥ TepMOAUHAMUKA».

Bcero 3a 2 cemecTp

17

Pazgen 3.
DJIeKTPHUYECTBO.

3ansiTue 3.1. 3akoH KynoHa. PacueT HanpshKeHHOCTeH 3/1eKTpOCTaTuieCKUX
Tojiel ¥ CHJ B3aUMOZ,eMCTBUS B BakyyMe. [IpuHIun cyneprnosunyy. 3ansaruve 3.2.
Teopema ["aycca /i1 BeKTOpa HaNpspKeHHOCTH IeKTPOCTaTU4eCKOro MoJIs B
BakyyMe. [ToTeHIan 3/1eKTPOCTaTUYECKOr0 MO/, CBA3b MEXKIY
HaMpsUKeHHOCTBIO U NoTeHLManoM. 3ansaTtue 3.3. KoHgeHcaTtopsl. DHeprus
3/IeKTPUYeCKOT0 I10J1s. D/IeKTPUUYeCKoe IoJie B AU3jIeKTprKax. 3ansaTtue 3.4. Tect
Ne3 o TeMe «OneKTPOCTaTUKA».

Pazpen 4.
MarHetu3sm.
ONeKTpPOMarHeTUsM.

3anatue 4.1. 3akoH bro-Casapa-Jlannaca B Bakyyme. [IpyUHLIMIT CyTieprio3nLivy.
PacueT MarHMTHOM UHAYKLWH [ Pa3/IMUHBIX KOH(UTypaLuii TokoB. Teopema o
LUPKY/ISIAY BEKTOPAa MarHUTHOW UHAYKIMU. 3aHstue 4.2. Cuia Amrepa. Pabora
TIpY ABWKEHNH MPOBOJHUKA C TOKOM B MarHUTHOM Mojie. Cuna JlopeH1a.
JIBIDKeHHe 3apspKeHHOM YacTHULbl B OJHOPOAHOM MarHUTHOM ITofe. 3aHsaThe 4.3.
MarHuTHbIH IOTOK. J/1eKTpOMarHuTHast UHAYKLMSA. 3apsiji, IPOTeKaroLuii B
TPOBOJHYKe TIPY BO3HUKHOBeHUM J/1C uHAyKIMKU. fIBNIeHre caMOMHIYKLMH,
TOKH TPU 3aMbIKaHUM 1 Pa3MbIKaHUU LIeTI. DHePrUsi MarHUTHOTO TOJIsl. 3aHsATHe
4.4.Tect Ne 3 1o TeMe «3NeKTPOMarHeTU3M».

Pazgen 5. ®usnka
Koie0aHuH.

3ansTre 5.1. CBoOOHEIe, 3aTyXalOI[He W BEIHYK/|eHHbIe TapMOHHUEeCKUe
Komebanusi. @opMa NpoBeieHIs 3aHATYS - pellleHre 3ajiau B KOHTAaKTe CTY/IeHTOB
C TIperiofiaBaresieM.

Bcero 3a 3 cemectp

Bcero 3a 4 cemecTp

3.3. JTabopaTopHbIi MPAaKTHKYM

Homep n
HauMeHOBaHHe
paspena
JUCLIUIIMHBI

TeMa /1a00paToOpHOro NPaKTHKyMa

O6neMm,

ayf.
JacoB

Pazgen 1.
dusnueckue
OCHOBbBI MEXaHUKH.

AynuTOpHBIe yachl OTBeZleHbl Ha cfauy /lomarHero 3aaHus Nel, BEITIO/IHEHHUe U
c/lauy OTUEeTOB IO BBOZAHOM laboparopHo# pabote. CTy#eHTbI BBIMOHSOT 3
paboThI 13 TIEpPeUNCIeHHBIX (BK/TIOUasi BBOAHYIO) B COOTBETCTBHH C
WH/VBU/Ya/IbHBIM IPa(UKOM BLINIOTHEHHs 17abopaTopHBIX paboT B 1aboparopumn
MeXaHUKH U MOJIeKY/ISIpHOU (u3uku. JlaboparopHas pabota Nel.BBogHas,
Vi3mepeHue yCKOpeHUs TIPY PAaBHOYCKOPeHHOM JiBr>keHuH JlabopartopHasi paboTta
Ne2.M3yueHue paBHOYCKOPEHHOTO [IBY)KEHHUS Ha MalluHe ATByza JlabopartopHast
pabora Ne3.Omnpezenenre Ko3uiieHTa TpeHUs KaueHus JlabopaTopHas paborta
Ne4.VccnejoBaHye 1eHTPAIBHOTO yZiapa 1mapoB JlabopaTtopHasi paboTa
Ne5.0mnpeenieHre yCKOPeHUs] CBOOOHOTO TIa/IeHHsT TTPY TIOMOLH
MaTeMaTH4ecKoro ¥ 060poTHOro MasTHUKOB JlaboparopHasi pabora
Ne6.VccnenoBanve AMHaMUKY BpalllaTe/IbHOTO JBM)KEHUSI TBEPZOro Terna -
O6epbek JTaboparopHas pabota Ne7.OnpeiesieHre MOMEHTA UHEPIIMH MasiTHUKA
Makcgesia JlabopatopHast pabota Ne8.OripeziesieHrie MOMEHTa HHEPLIUH
TBEP/BIX TeJI C TIOMOIIbIO KPYTHIBHBIX Kojie0aHuit JlabopatopHasi pabota
Ne9.OmnpefienieHre CKOPOCTH MOHTaXXHOTO MaTPOHA C MOMOLLIbIO
Ga/IMCTHUEeCKOTO KPYTHIBHOTO MasiTHUKa JlaboparopHast paboTa
Ne10.OnpepieneHye MOAy/st KpyYeHUs] HUTH U MOMEHTa MHEPLIMK CUCTeM,
COBepLIAlOIel KPYTH/IbHBIE KOleOaHVIs.

11

Pazpgen 2.
MonekynspHas
¢hu3vka u
TepMOJMHaMUKa.

AynuTopHbIe yachl OTBeZleHbl Ha cgauy [lomarnHero 3aganHus Ne2. CTyneHThI
BBITIOHSIOT 1 paboTy W3 repeurc/ieHHBIX B COOTBETCTBUN C HHAUBUAYaTBHBIM
rpadvKoM BbITIO/IHEeHUs 1ab0paTOPHBIX paboT B 1abopaTopuy MeXaHUKH U
MOJIEKY/IApHOU (Gu3uKuy. JTabopatopHas pabora Nel. OnpesienieHve
YVHUBEpCaLHOU ra30Boi MOCTOSTHHOM METO/IOM OTKauKu. JlabopaTtopHasi pabora
Ne2. Ompezienierrie otHoteHust (Cp/ Cv) MeTOAOM 3BYKOBBIX CTOSTUMX BOJIH.
JlaboparopHast pabora Ne3. Onpezienenue otHoueHus (Cp/ Cv) MeToom
Knemana u le3opma. JlaboparopHasi pabota Ned. Ornpezenienue otHoreHust (Cp/
Cv) metogom Knemana u [le3opma c nomoltsto ycraHoBkd @ITT1-6H.
JlabopaTtopHast pabota Neb5. V3yueHue TEM/IOBBIX MalllMH Ha MPUMeEpe JBUTaTe sk

7
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Crupnunra. JlaboparopHast pabota Ne 6. OnipefiesieHre Ko3¢huiieHTa BI3KOCTH
xugkocty. JlaboparopHas pabora Ne7. OnpesiesieHre ko3¢hduLieHTa BA3KOCTH

BO3/lyXa KaMWUISIPHBIM MeTofioM. JlabopatopHas paborta Ne8. OnpeieneHue
TEIIONIPOBOJHOCTH BO3ZyXa.

Bcero 3a 2 cemecTp

17

Pazgen 3.
DNeKTpUYECTBO.

AynuTopHbIe yachl OTBeZleHbl Ha cfauy JloMariHero 3aaHus Nel BbINO/IHEHUe U
c/la4y OTUETOB TI0 BBOZAHOM 1abopaTtopHoii pabote ( Pabora ¢
3/IeKTPOU3MEePUTEeIEHBIMHI PUO0paMH) U 0 JBYM JIabOpaTopHBIM paboTaMm w3
[1epeurC/IeHHbIX B COOTBETCTBUU C UH/MBU/yalbHbIM IPA(KOM BbIIIOJTHEHUS
JlabopaTopHbIX paboT B 1abOpaTOpyH 37IEKTPUUECTBA U MarHeTH3Ma: 13
JlabopaTtopHoro npakTukyma "DjekTpruuectBo” : JlaboparopHast pabora Nel.
H3yueHue 571€KTPOCTaTUYECKOTO MO/l METOAOM MOAenupoBaHus JlaboparopHast
pabota Ne2 .3akonbl Kupxroda JTaboparopHasi pabora Ne3. MccienoBanue
3aBUCUMOCTH T10J1e3H0M MotfHOoCTH, KIT/] MCTOUHMKA TOKa ¥ CHJTBI TOKA B LIeT!
Harpy3ku JlaboparopHasi pabora Ned. OripefiesieHre JU3/IEKTPHUe CKIX
TIPOHULIaeMOCTeH KUAKOCTel U TOISIpHU3yeMOCTH HeMo/IsIPHON MOJIeKY/Ibl
pe3oHaHCHBIM MeToZioM JIaboparopHas paboTa Ne5. OmnpeeneHue
[V3/IeKTpUUe CKHX NTPOHULIaeMOCTel KUJKOCTel U MOSIpU3yeMOCTH HelO/ISIpPHON
MOJIEKY/TbI Pe30HaHCHBIM MeTo[oM JIabopaTopHas pabota Ne6. V3yueHue
CBOMCTB cerHeTtossiekTpuka JlaboparopHast pabota Ne7. M3yueHre BIHYK/I€HHBIX
KomebaHMii B Kojie0aTe/TbHOM KOHTYpe

Pazgen 4.
MarseTusm.
DNeKTPOMarHeTHsM.

AyzuTOpHBIe Yackl OTBe/leHbl Ha ciauy [loMaliiHero 3aziaHus Ne2 BBITTO/IHEHNE U
c/laqy OTYETOB TIO OZHOH J1abopaTopHO paboTe M3 MepeurcieHHbIX B
COOTBETCTBHH C MHAUBH/YaILHBIM TPA(VKOM BBITIOJTHEHHUS JIa00paTOpHBIX paboT
B 1ab0OpaTopuu 3/1eKTpHUUeCTBa U MarHeTu3Ma. M3 1abopaTtopHOro npakTHKyMa
"DnekrpoMarHetusm" : JlaboparopHast pabora Nel. I3MepeHre MarHUTHOTO TIOJIS
3emuu. JTaboparopHasi pabota Ne2. Ornpe/iesieHHe HarpsHKEHHOCTH MarHUTHOTO
TOJIs1 B TOYKaX OCH KPyroBoro Toka. JlaboparopHast pabota Ne3. M3yuenue
MAarHUTHOTO TIOJISI COJIEHOH/IA C TIOMOILBIO AaT4yrKa Xosa. JlabopaTopHast pabora
Ned. ViccnepoBaHue neT/iv TUCTepe3sunca (peppoMarteTuka. JlaboparopHasi pabota
Ne5. OmpefiesieHre B3aMMHOW MHAYKTUBHOCTH ZByX KOHTYPOB. JlaboparopHasi
pabota Ne6. M3yueHue siBjieHHs] B3aUMHOM UHIYKI[UH.

Pazpen 5. dusuka
KoJ1e0aHMI.

AyuTOpHBIE Yackl OTBe/leHbl Ha MOATOTOBKY K BBITIO/IHEHUIO U C/lady OT4eTa Io
O/THOM TabopaTopHOM paboTe U3 TIepeUrC/IeHHBIX B COOTBETCTBUH C
WHWBHUYa/lbHBIM TPa(yKOM BBITIOTHEHHUsT 1abopaTopHBIX paboT B 1aboparopru
3/IeKTPUYeCTBa U MarHeTrsma. M3 1abopaTopHOro npakThKyMa
"DnektpuuectBo": JlaboparopHasi paboTa Ne4. OripeziesieHue [U3IEKTPUUECKUX
MIPOHUIIaeMOCTel >KUAKOCTel U MOMsSPU3yeMOCTH HeIlo/ISIPHOM MOJIeKY/Ibl
pe30HaHCHBIM MeTofioM. JTabopaTtopHas pabora Ne7 M3yueHue BEIHYK/|€HHBIX
KojiebaHMl B KosiebaTeTbHOM KOHTYpe.

Bcero 3a 3 cemecTp

Bcero 3a 4 cemecTp

3.4. CamocTosiTennbHasA padora crygenta (CPC)

Homep n
HanMeHOBaHHe
paspena
JUCLIUIIMHBI

Copep)xaHue yueGHOTO0 3a/JaHUs

O6beMm,
4acoB

Pazgen 1.
du3nueckue
OCHOBBI MEXaHUKH.

1. BrinosiHeHe BBoAHO# JlabopaTopHoii paboTel. [ToAroroBka K 1labopaTtopHbIM
paboram Nel u 2. 2. OcdhopmiieHHe OTUETOB 10 J1abOpPaTOPHBIM paboTam . 3.
IMoaroToBKa K KOJIIOKBUYMY 10 JlabopaTopHBIM pabortam . 4. [ToAroToBka K
TectaM Nel,2. 5. [ToAroToBKa K MpakTUUeCKUM 3aHITUAM 110 TeMaM Nel, 2, 3 1 4.
6. BrimosHenue [JomarttiHero 3afanus Nel (3azauu o Mexasuke). 7. IloAroroBka
K IMarHoCTUUeCcKuM paboram Nel, 2.

36

Pazpgen 2.
MonekynspHas
¢u3vka u
TepMOJMHaMUKa.

1. TTogroToBka K aboparopHoii pabote Ned 2. OcdopmieHre 0TUeTa 1o
naboparopHoii pabore . 3. TIoAroToBKa K KOJUIOKBIYMY TI0 JJabopaTopHOii paboTe.
4. ITogrotoBka K Tecty Ne3. 5. [ToAroToBka K NpakTUUeCKUM 3aHATHUSM I10 TeMaM
Ne 5, 6. 6. BeimonHenue JlomaiiiHero 3aganus Ne 2 (3aauu 110 MOJIEKY/ISIPHOM
¢usuike) 7. [oaroroBka K AuarHoctuyeckoit pabore Ne3. TToAroToBka K
naboparopHeiM paboTtam Nel, 2,3. OcopmieHre 0TUETOB 110 J1ab0paTOpHLIM
paboram. IToAroTOBKa K 3armuTe 1abopatopHBIX paboT. IToAroToBKa K
MpakTU4eCKUM 3aHATHAM 1o TemaM Nel, 2, 3. BemmosHeHue [lomMalliHero 3afjaHust
Nel. IMTogroroBka kK Tectam Nel,Ne2. [ToAroToBKa K AUarHOCTUYeCKUM paboTam
Neol,Ne2.

40

Bcero 3a 2 cemecTp

76

8
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Pazgen 3.
DNeKTpPUYeCTBO.

1. [oaroroeka k aboparopHeiM pabotam Nel,2 2. OdopmiieHre oTdeTa o
naboparopHoii pabore 3. [ToArOTOBKA K KOIOKBUYMY T10 JIaDOPAaTOPHBIM
pabotam 4. TToaroToeka K Tectam Nel ,2 5. TToAroToBKa K MpakTHUECKUM
3aHATUAM 10 TeMaM Nelu 2 6. Beinonnenue [lomariHero 3aganus Nel. 7.
IMoaroToBka K AuarHocTuyeckum paboram Nel,Ne2.

30

Pazgen 4.
Marnetusm.
ONeKTPOMarHeTHsM.

1. [oaroroeka k naboparopHoii pabore Ned. 2. OdopmieHue oTdeTa 1o

naboparopHoii pabore . 3. [IoAroToBKa K KOJUTOKBHUYMY TI0 jJabopaTopHoii paboTe.

4. ITogroroBka K Tecty Ne3 5. IToAroToBKa K IpakTAYe CKUM 3aHATUSM I10 TeMam
Ne7, 8 (anmekTpocTaruka) 6. [ToAroToBKa K MpakTU4YeCKOMY 3aHSITHIO 110 TeMe No9
(mocTosiHHBIM TOK) 7. BrimonHenue [JomainHero 3aganus No2. 8. IToaroroBka K
[TMarHoCcTuueckoi padbote No 3.

36

Pa3zpen 5. dusuka
KoJ1e0aHMH.

1.TToaroroBka K JiabopatopHoii pabote Ned. 2.0dopmiieHre oTyeTa o
naboparopHoii pabore 3. [ToArOTOBKA K KOIIOKBUYMY T10 labopaTopHo# pabore.

10

Bcero 3a 3 cemecTp

76

Pazgen 6.
BosHoBbIe
ripouecchl. OnTHKa.

1. TToBTOpEHME JIEKLIMOHHOTO MaTtepurasa o TemMam "du3nka KojnebaHuii" u
"BonHoBble nipoueccel. Ontrka". 2. [ToaroroBka K Tectam 1 u 2.

38

Pazgen 7.

KsanToBas pusmka.
OreMeHTbI aTOMHOMN
U si1epHOM (QU3MKU.

1. TToBTOpEHMe JIEKLIMOHHOTO MaTrepyrasa 1o TeMaM pasziena "KsaHroas ¢u3smka.
OrneMeHTbI aTOMHOM U sifiepHoi pusuku” 2. [Togroroska K Tecty Ne 3

36

Bcero 3a 4 cemecTp

74

4. ®OPMbI KOHTPOJIAA OCBOEHUSA JNCHUILINHBI

CEMECTP

HEJAE/IN CEMECTPA

5 6|78 9 10(11{12/13/14 15 16

17

2 Ortu. 1o JIP, Tect|P

Ortu. o JIP, Tecrt, 13| 0P 13, Otu. o JIP, Tect | P

3 Ortu. o JIP, Tect|JP

Ortu. o JIP, Tect, 13| 0P 13, Otu. no JIP, Tect | AP

4 Ortu. o JIP, Tect|[JP

Ortu. o JIP, Tecrt, 13| P

13, Otu. o JIP, Tect |AP|aud. 3au.

YcnoBHBIE 0003HAUEHUS:

Tect — TecT;

[P — nuarHoctuyeckasi pabora;
Ortu. o JIP — otuet 1o JIP;

[3 — nomaiHee 3ajjaHue;
mud. 3au. — AvddepeHIIUPOBaHHEIN 3a4erT.

Tekyuii KOHTPOJIb YCIIeBaeMOCTH CTYJeHTOB TIPOBOJIMTCS B JVICKPETHbIE BpeMeHHbIe HHTepBabl B
cnenyromux popmax:
[MarHocThueckas paboTa;

otuet 110 JIP;
TecT;
JoMalllHee 3a/jaHue.

IIpomeKyTouyHas aTTecTamus IIPoOBOAUTCS B hopMax:

9K3aMeH;

IuddepeHIMPOBaHHbIN 3aYeT.
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5. YYEBHO-METO/IMYECKOE Y1 THO®OPMAIIMOHHOE OBECIIEYEHUE
TACIATLIVHBI

5.1. OcHoBHas uTeparypa 10 AUCLIUILINHE:

1. . Mexanuka u MosnekyssipHasi pusvka. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012, 620 k3.

2. . Cnektpsl atoMa. Teopust Bopa. CII6.BI'TY "BOEHMEX" um. []. ®. YctuHosa, 2006, 959 3K3.

3. . Dnektpomardetusm. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2006, 543 3Kk3.

4. A.T. Yeptog, A. A. BopobObéB. . 3asautuk 1o gusuke. M.: ®U3MATIINT, 2003, 108 3k3.

5. B. M. fIBopckuii, A. A. ITuHckuit. OcHOBBI ¢u3uKuU. T. 2 DIeKTPOAUHAMUKA; KoJie0aHUs U BOJTHBI; OCHOBBI
KBaHTOBOM (D)M3MKK aTOMOB, MOJIEKY/T U TBEPABIX TeJl; pU3MKa fApa U /ieMeHTapHbIX yacTtul]. BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 1972, 31 3K3.

6. B. B. JlentoBckuii, C. JI. CMeKasoB. . BosHoBasi v kBaHToBas ontika. CI16.BT'TY "BOEHMEX" um. 1. ®.

Ycrunosa, 2011, 276 3K3.
. B. C. BonbkeniuTeiiH. . C60pHUK 3a7a4 1o 06mjeMy Kypcy ¢usuku. CI16.: Ku. mup, 2004, 349 3k3.
8. [I. B. CupyxuH. O6umii Kypc ¢pusuku. T. 1 Mexanuka. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, , 138 3K3.
9. . B. CuByxun. O6wwmii Kypc ¢pusuku. T. II TepmoaruHaMuka u MosnekymspHas pusvka. BI'TY "BOEHMEX" um.
L. ®@. YcruHoBa, 2005, 174 3k3.
10. [I. . Benoga, JI. Y. Bacunwera, O. C. Komapoea. . MonekynspHas pusuka. Cankr-ITetepbypr: Uza-so BI'TY
"BOEHMEX" nm. [I. ®. YctrHOBa, 2023, 150 3K3.
11. 1. JI. ®énopos, FO. H. JlazapeBsa, B. I. Cpeaun. . ®usuka. Mexanuka. CI16.6I'TY "BOEHMEX" um. []. .
YctuHoga, 2016, 116 3K3.
12. 1. JI. ®énopos, 0. H. Jlasapera, B. I. CpeauH. . ®usuka. Marnetusm. CI16.BT'TY "BOEHMEX" um. 1. @.
YcrunoBa, 2019, 222 3k3.
13. 1. JI. ®énopos, 0. H. Jlazapeea, B. I. CpeauH. . ®usuka. Bomel. CI16.6I'TY "BOEHMEX" um. [I. ©.
YcrunHosa, 2021, 122 3K3.
14. [1. JI. ®énopos, 0. H. Jlasapera, B. I. Cpeaus. . ®usuka. Onekrpudectso. CI16.5I'TY "BOEHMEX" um. []. .
YctuHoBa, 2018, 128 3k3.
15. [I. JI. ®énopos, 0. H. Jlazapera, B. I. Cpeaun. . ®usuka. KeantoBas ontuka. CI16.: M3a-80 BI'TY
"BOEHMEX" nm. [I. ®. YctrHOBa, 2023, 26 3K3.

16. 1. FO. MBanos, T. H. Kus3era, FO. H. Jla3apeea. . BeefieHue B MaTeMaTHueCKyt0 00pabOTKY pe3y/ibTaToB

skcriepumenTa. CII6.BT'TY "BOEHMEX" um. [I. ®. YcruHosa, 2018, 444 k3.

17. [1. }FO. UsaHog, FO. H. JTazapesa. . MaremaTtnueckasi 06paboTKa pe3y/ibTaToB W3MepeHuii B nmpumMepax. CI16.BI'TY

"BOEHMEX" um. [I. ®. YctHOBa, 2019, 247 5K3.

18. E. I'. BopoayHa. . DyieMeHThI PeIITUBUCTCKOM MeXaHuKH 1 KocMosioruu. Crapsiii Ockon: THT, 2023, 100 3x3.

19. E. I. BopoayHa. . DyieMeHTbI TEOPUH TIOJIA B 3JIEKTPOCTATUKe U 3nekTpomarHetusme. CI16. BT TY "BOEHMEX"

uM. 1. @. YcruHosa, 2014, 477 5K3.

20. E. T. Bopoauna. . ®usuka. CI16.5T'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2013, 280 3K3.

21. E. T BopoauHa. . ®@opMupoBaHre Gu3nueckoi KapTuHbel Mupa. Mockea: Hdpa-Nrxenepus, 2024, 351. pec.

22. E.T. BopoauHa, A. H. CrapyxuH. . Konebanus u BonHel. CIT16.BI'TY "BOEHMEX" um. []. ®. YctrHOBa, 2011,

N

426 3K3.

23. E. T bopoauna, A. H. CrapyxuH. . Konebanus u BonHel. CI16.BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2011,
5J1. pec.

24. E. T. Bopoauna, A. H. CrapyxuH. . KBanTtoBast Mexanuka. CIT6.BT'TY "BOEHMEX" um. . ®. YctuHoBa, 2012,
407 3K3.

25. E. T. BopozuHa, B. B. JlenToBckuii. . OcHOBBI KBaHTOBOH 3neKkTpoHuku. CI16.BI'TY "BOEHMEX" um. [I. @.
YctuHora, 2017, 353 3K3.

26. E. I. BopoauHa, JI. Y. Bacunbesa, JI. B. Kotoa. . Dnekrpomarnetusm. CI16.: 3a-Bo BI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2023, 92 5k3.

27. . B. CagenbeB. Kypc obmeit ¢pusuku. T. 2 DieKTpudyecTBO U MarHeTu3M. Bomabl. Ontrka. CIT6. BT TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2007, 279 3K3.

28. U. B. CasesnbeB. Kypc obweit ¢pusukn. T. 1 Mexanuka. MonekynsipHas ¢usuka. BI'TY "BOEHMEX" um. [I. ®.
YctunoBa, 2007, 291 3k3.

29. U. B. Cagenbe. . Kypc ¢usuku. B 3 Tomax. Caukt-Iletep6ypr: Jlanb, 2023, 371. pec.

30. U. B. Cagenbe. . Kypc ¢pusuku. B 3 Tomax. CaHkt-Iletep6ypr: Jlaub, 2022, 371. pec.

31. W. E. Wpogos. . 3agauu 1o obieti pusmke. CaHkT-ITetepOypr: Jlanb, 2022, 3/1. pec.

32. U. E. Wpogos. . 3agauu mo obmeit ¢pusmke. CII16.: Jlanb, 2007, 683 3k3.

33. U. E. Upoxos. OnekrpomarHetusM. OcHOBHbIe 3aKoHBI. M.: BUHOM. Jlaboparopus 3Hanui, 2006, 10 3K3.

34. JI. 1. Bacunbera, H. A. VBaHoBa, FO. H. JlazapeBa. . CTaticTHueckue pacripesenenus B ¢pusvke. CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2015, 254 7K3.

35. MexaHuKa U MoJieKy/ispHas ¢usuka. CI16. 5T TY "BOEHMEX" um. [I. ®. YctuHoBsa, 2004, 371. pec.

36. H. A. MBaHoga, O. C. Komapoga, T. H. Kuasi3eBa. . Mexanuka. Cankr-IletepOypr: W3zn-so BI'TY "BOEHMEX"
uM. [1. @. YctuHoBa, 2023, 146 5k3.

37. C. I. KanamHukoB. . DnekrpuuectBo. M.: ®U3MATIIUT, 2004, 200 3k3.

38. T. . Tpodumosa. . Kypc ¢usuku. M.: Akagemus, 2008, 49 3k3.

39. 1O. H. [Iy6uuiues. . Konebanus u BosHel. CI16.: JIanb, 2011, 7 9K3.
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40. 10. H. Jla3apeBa, B. A. XKuBynuH, /1. B. Bunorpagckuii. . Onekrpuuectso. CI16.: U3a-8o BI'TY "BOEHMEX"
uM. 1. @. YctuHosa, 2023, 122 5k3.

5.2. [lononHUTe/IbHAS JIUTepaTypa No JUCLUTLIUHE:

1. E. T". BopoauHa. . [IppMeHeHre TeOpUH TI0JIsT B TEKTPOCTATHKe U d/ieKTpoMarHeTnsme. Mocksa: VHbpa-
WNwxenepus, 2024, 1 sks.

2. E. T bopoauHa. . @opmupoBanue ¢r3rdeckoi kapTuHbl Mupa. Mocksa: MHppa-VnkeHepus, 2024, 1 3k3.

3. 1. E. Wpogoe. KeauToBas ¢usrika. OcHoBHbIe 3akoHBL. M.: BUHOM. Jlaboparopus 3uaHuii, 2007, 3 9K3.

4. JI. 3. Pymiickuii. . Matematrueckasi 06paboTKa pe3y/nbTaToB sKcrnepumenTa. M.: Hayka. I'1. pea. ¢u3.-Mar. yur.,
1971, 3 3K3.

5.3. ITepuoguueckrie u3faHus:

1. Briciiee obpa3oBanue B Poccuy;

2. EcTecTBeHHbIe U TeXHUUECKUe HayKU;

3. 'adopMaIiMoHHO-U3MepUTETbHBIE U YTIPABJISIOIINE CUCTEMBI;

4. HayuHo-MeToanuecKuii )XypHan «HbopMaTH3alyst 00pa3oBaHus U HAYKU».

5.4. TlepeueHb pecypcoB HH(OPMAI[MOHHO-TEJIEKOMMYHHUKAI[MOHHOM ceTH "VIHTepHeT", HeOOXOAUMBIX /I/Ist OCBOEHUS
JWICIUIUIVHEL, 3/IeKTPOHHbIe OHO/IHOTeYHBIE CHCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlansb; https://urait.ru/ — ['naBHasi — O6pa3oBarenbHas niar¢popma FOpaiTt. ds
BY30B U CCy30B.; http://www.tnt-ebook.ru/ — TNT-EBOOK - 3/1eKTpoHHO-01O/IHOTeUHas: CHCTEMa,;
https://ibooks.ru/ — 3BC AHOGYKC.py - 3T0 60/b1I0H BLIOOP aKTyaIbHOM JTUTEPATYPHI A/ Balllel OUOTMOTEKH B
3/1eKTPOHHOM BH/e; http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
bubnuoreuno-uzgarenbckuii 1ieHTp BI'TY "BOEHMEX" um. [1.®. YctuHoBa;; — PyHAaMeHTaibHas
6ubmioreka BI'TY «BOEHMEX» um. [I.®. YcTuHOBa.

CoBpeMeHHbIe TTpodeccroHasbHbIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HauoHansHas snektpoHHas 6ubmroreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 31eKTpoHHas 6ubuoTeka « KubepieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcTOBasi 3neKTpoHHast bubmmoTteka Poccutickoro doHa
(byHaMeHTaIbHBIX MCC/IeI0BaHU.

WHudopmarioHHbIe ClIpaBOYHble CUCTEMBI:
1. Texakcrept — MH(OpMaLOHHBIA TTOPTA/ TEXHUYECKOTO peryarpoBaHusi: Hopmel, nmpaBuia, ctadgapTel PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - I TOCTogr
cobcrBeHHoi redepariui BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncyneranTtIintoc- nHbOpMalMOHHBIN TIOPTa MPaBOBOM UH(OpMaIyy.
5.5. TIporpamMmMHoe obecrieueHue:
He TpebyeTcs.

5.6. lHpopMaliMoHHbIE TeXHOJIOTHU:

B3auMo/eiicTBue ¢ obyuatoiumucs nocpeactsom SVOC Moodle BT TY «BOEHMEX» um. [1.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUMYECKOE OBECIIEYEHUE AVCHUILI/IMHbBI

6.1. JIeKIiHOHHBIE 3aHATHA:

CIiel{iaTu3upOBaHHbIe TpeOOBaHMS 10 000PYAOBAHHIO OTCYTCTBYIOT; ayJUTOPHS C MOCAJ0UYHBIMU MeCTaMH I10
KOJIMIECTBY CTYIeHTOB; [OCKA.

6.2. IIpakTH4YecKHe 3aHATHSA:

1. IIpoekTop;
2. lHTepaKTHBHas [JOCKa;
3. AyIUTOpHS C YMCIOM TIOCA/IOYHBIX MECT He MeHbIIIe KOJTMYeCTBa 00yUaroIuxcs.

6.3. JIaGopaTopHbIe 3aHATHS:

1. YcTaHOBKY /7151 TIPOBeAeHHUs 1TabopaTOPHBIMX paboT Mo «MeXaHUKa, MOJIEKY/IsIpHast (pr3HKa»;
2. YcTaHOBKa [ij1s1 1ab0paTopHBIX PaboT 1o "INMeKTPHUECTBO U MarHeTH3M '

6.4. IIpouee:

1. pabouee MecTO TperiofaBareJisi, OCHaIL|eHHOe KOMITBIOTEPOM C AOCTYIIOM B VIHTEepHeT;
2. paboumre MeCTa CTY[EHTOB, OCHAIIIEHHbIE KOMITBEOTEPAMH C [JOCTYIIOM B VIHTEpHET, MpeHa3HAYEHHbIE /IS
paboThI B 37IEKTPOHHOM 00pa30BaTe/bHOU cpejie.
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IIpunoxenne 1
K paboueii nporpaMme AUCLMIIHHBI
DPU3UKA

AnHoTanusa padoueii nporpaMMsI

IuctynnuHa @U3UKA siBrisieTcst AUCIMIUIMHON 00s3aTeIbHON yacTH 0/10Ka 1 mporpamMMbl TOJATOTOBKHU 10
HarpasneHnt0 24.03.01 PakemHble Komnjaekcbl U KOCMOHAemukd. [ucuuriivHa peanu3yetrcs Ha dakynsrete O
EcrecrBenronayunsiit BI'TY "BOEHMEX" um. [1.®. YcruHosa kadenpoit O4 GPU3INKA.

[ucnunnyHa HatlesieHa Ha hopMUpOBaHUe KOMNemeHyuli:
OIIK-1 croco6HOCTE TMPUMEHSATH eCTeCTBeHHOHAyuHble ¥ OOIeMHKeHepHBble 3HAHHS, METOAbl MaTeMaTHuecKOro
aHanM3a W MOJEe/TMPOBAHUS, TEOPETUYeCKOr0 U 9IKCIIePHMEHTAIBHOTO HCC/IeOBAHUS B TNPOdeCccroHaIbHON
JesITeTbHOCTH.

Cofep>kaHre JUCIUTITMHBI OXBAaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C M3yueHHeM (QyHJaMeHTaIbHBIX TTOHSTHH, 3aKOHOB
VM TeOopWil K/laCCMUeCcKoll U COBpeMeHHOW (U3MKK 110 OCHOBHBIM pasfenam: (pu3nuecKkue OCHOBBI MeXaHWKH,
3/IEKTPUYECTBA U MarHETHU3Ma, 37IeKTPOAUHAMUKHY, (PU3UKK KoJjiebaHUI U BOJTH, ONTUKH, KBAHTOBOW (PU3MKK, aTOMHOU U
siiiepHOM GU3UKU.

[TporpamMmMoii AUCLIMIUIMHEI TIpe/lyCMOTPEHBI CIeyIOIie BUABI KOHTPOJISA:

Tekyuii KOHTPOJIb YCIIeBaeMOCTH CTYAE€HTOB TIPOBOJWTCS B AVICKPETHbIE BpeMeHHbIe HHTePBaJbl B
crenyonmx Gopmax:
e MAarHOCTHYeCKas paboTa;
e oryert 1o JIP;
* TecT;
e /OMaIlIHee 3a/laHue.

IIpomeKyTouyHas aTTecTanus IPoOBOAUTCS B hopMax:
* 9JK3aMeH;
e muddepeHIMPOBaHHbIN 3aYerT.

OO6i11ast TPYIOEMKOCTh OCBOEHHUSI JUCLIMTUTUHBI cocTanseT 11 3.e., 396 u. TTporpaMmMoii JUCIUTIMHBI TIPEYCMOTPEHBI
JiekoHHble 3aHaTus (102 4.), npaktuueckue 3aHATUS (34 4.), 1abopaTopHbId TPakTUKYM (34 4.), caMoCTosiTeIbHast
pabora ctyzaeHTa (226 u).
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Ilpunoxenue 2

K paboueii nporpaMme AUCLMIIHHBI

TEXHOJIOTYN U ®OPMbI OBYUYEHUSA

PEKOMEH]Z[aI.(I/II/l 0 OCBO€HHUI0 JUCLUIUIUHBI /I CTy/A€HTad

DPU3UKA

Tpy0eMKOCTb OCBOEHUS! AUCLMIUIMHBI cocTaBisgeT 396 u., U3 HUX 170 4. ayAUTOpHBIX 3aHATHH, U 226 u.,

OTBEJEHHBIX Ha CaMOCTOATE/IbHYIO pa60Ty CTyAeHTa.

PekoMeHfalliM TI0 pacIipefie/ieHHI0 yueOHOrO BpeMeHH TI0 BHUZAM CaMOCTOSITelTbHOM paboTel M paspjenam

[TUCLIUTIIUHBI TIPUBE/IeHBI B Tab/IHIIe.

KOHTpO]IL OCBO€HHA AUCHUIUIMHBI TIPOM3BOAUTCA B COOTBETCTBUU C [TonoxeHueMm 0 TeKy1ieM, py6E)KHOM

KOHTpOJIE YCIIEBAeMOCTH U TTPOME)KYTOUHOM aTTeCTaliuy 00yJaroIuXcsl.

@®opMBI KOHTPOJISI ¥ KPUTEPHH OLleHUBAaHUSI TIPHBe/IeHBI B PHIIOykeHHU 3 K Paboueii mporpamme.

naboparopHbiM pabotam Nel u 2. 2. OdopmreHre 0TUETOB 10
naboparopHbIM pabotam . 3. [ToAroToBKa K KOJIJIOKBUYMY 10
nabopatopHbiM pabotam . 4. [ToaroToeka K Tectam Nel,2. 5. [ToaroroBka
K MpakTHU4eCcKuM 3aHATusaM 1o TemaMm Nel, 2, 3 v 4. 6. BeinonHeHue
[omarHero 3aganust Nel (3azaun 1o MexaHvke). 7. IloAroToBka K
uarHocTuueckum padoram Nel, 2.

14

PexomeHnayemasi TpyaoeMkocThb
HaumeHoBanue padoTsi Ay PyA ’
JuTeparypa yac.
Pazgen 1. ®usnveckre 0CHOBHI MeXaHHUKH.
1. BrimosiHeHYe BBOZHOM 1abopaTopHoii paboTsl. IToaroToBka K A.T. Yepros, A. A. 36

Bopo06béB. . 3afiauHyiK 110
¢usuke: M.: PUIMATIINT,
2003 (1-3)

E. T. BopoguHa. . DneMeHThI
PeJIITUBUCTCKON MeXaHUKH
1 KocMmonorur: Ctapeii
Ockon: THT, 2023 (1-6)
. B. CuByxun. O61mui
Kypc ¢usuku. T. 1
Mexanuka: BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, (1-3)

. B. CuByxuH. O61mui
Kypc ¢usuku. T. I1
TepmoauHamuka v
MoJIeKy/IsipHasi pU3MKa:
BI'TY "BOEHMEX" um. .
@. YctuHOBa, 2005 (1-3)
. JI. ®énopos, 1O. H.
Jla3apeBa, B. I'. CpezuH. .
®usrka. MexaHuka:
CII6.BI'TY "BOEHMEX"
uM. [1. @. YcruHoBa, 2016
(1-3)

JI. N1. BacunbeBa, H. A.
NBanoga, FO. H. Jla3apesa. .
Crarucruueckue
pacnpefeneHuys B U3MKe:
CII6.BI'TY "BOEHMEX"
nM. [1. ®. YcruHoBsa, 2015
(1-3)

JI. 3. PyMIIMCKUH. .
MaremMatrueckast 06paboTka
pe3y/bTaToB SKCIepUMeHTa:
M.: Hayka. I'n. peq. ¢us.-
Mart. uT., 1971 (1-3)

. FO. UBanos, 1O. H.
Jla3apesa. .
Marematrueckasi 06paboTka
pe3yJ/IbTaToB U3MepeHnui B
npumepax: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2019 (1-3)
MexaHuKa U MOJIEKy/IsIpHast
¢wusmka: CII6.BT'TY
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"BOEHMEX" um. [I. ®.
YctuHoBa, 2004 (1-3)

. JI. ®énopos, 0. H.
JlazapeBa, B. I. CpezuH. .
®usvka. MexaHuka:
CII6.BI'TY "BOEHMEX"
uM. 1. @. YctuHoBa, 2016
(1-3)

. Mexanuka u
MOJIeKy/IsipHas (pr3uKa:
CII6.BI'TY "BOEHMEX"
uM. [I. @. YctuHoBa, 2012
(1-3)

E. I bopoguHa. . ®u3uka:
CII6.BI'TY "BOEHMEX"
uM. [1. @. YcruHoBa, 2013
(1-3)

B. C. BonbKeHIITeNH. .
COOpHHUK 33124 TI0 00111eMy
Kypcy ¢msukn: CII6.: Ka.
mup, 2004 (1-3)

. FO. NBaxos, T. H.
Kusi3eBa, FO. H. Jlazapesa. .
Beenenue B
MaTeMaTHuJeCcKyro
06paboTKy pe3y/bTaToB
skcnepumenTa: CII6.BTTY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2018 (1-3)
H. A. Usanoga, O. C.
Komapoga, T. H. Kusizesa. .
MexaHuka: CaHKT-
Ietep6ypr: U3n-eo BITY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2023 (1-10)
E.T. bopopuHa. .
dopmupoBaHue HU3NUeCKOH
KapTHHBI MUpa: MockBa:
Wndpa-Nuxenepus, 2024
(1-7)

E.T. bopopuHa. .
dopmupoBaHue HU3NUeCKOU
KapTHHBI MUpa: MockBa:
Wndpa-Nuxenepus, 2024

-7
Wroro o pasgeny 1 36
Pazgen 2. MoneKy isipHasi (pu3NKa ¥ TepMOJAHMHAMMKA.
. E. Upopos. . 3agaun o
ob6meit ¢usmke: CII6.: JlaHb,
2007 (1-3)
1. TlogroToBka K aboparopHoii pabote Ned 2. OcdopmiieHHe oTueTa Mo V1. B. Caperbes. . Kypc
o ¢usuku. B 3 Tomax: CaHKT-
naboparopHoii pabote . 3. [IoAr0TOBKA K KOJJIOKBUYMY T10 .
o [MetepOypr: Jlanb, 2023 (1T)
nabopatopHoii pabote. 4. [ToarotoBka K Tecty Ne3. 5. TToAroToBKa K
N. B. CaBenbes. Kypc
MpaKTHUYeCKUM 3aHATUAM 110 TeMaM Ne 5, 6. 6. BeimonHenve /Jomalusero o
o o6ueit ¢pusuku. T. 1
3aganus Ne 2 (3aauu 1o MoneKy/asipHoi ¢usuke) 7. IloaroroBka K
o MexaHnuka. MoJieky/nsipHas
quarHoctrueckoit pabote Ne3. IToaroToBka K 1abopaTopHbIM pabotam (u3uka: BTTY 40
Nel, 2,3. OcbopmsieHHe OTUETOR IO JTAD0PAaTOPHLIM paboTam. " -
BOEHMEX" um. 1. ®.
IMoxroToBKa K 3ammure 1abopaTtopHBIX pabot. IToAroToBKa K
YcrunoBa, 2007 (1-3)
MpaKTUUeCKUM 3aHSITusIM 110 TeMam Nel, 2, 3. BeinmosiHeHue [loMalliHero
. . benoga, JI. 1.
3aganus Nel. ITogroroeka kK Tectam Nel,Ne2. IToaroroBka kK
Bacuneea, O. C. Komapoga.
quarHoctrueckuM pabotam Nel,Ne2. .
. MonekynsipHas ¢pusmka:
Cankr-ITetep6ypr: N3a-B0
BI'TY "BOEHMEX" um. /1.
@. YctrHOBa, 2023 (1-8)
Wroro no pasgeny 2 40
Paspen 3. DieKTpuuecTBO.
15 22413




1. IToaroroeka K yaboparopHbiM pabotam Nel,2 2. OdopmiieHre oTueTa
1o naboparopHoii pabore 3. [ToAroToBKa K KOJVIOKBUYMY TI0
nabopatopHbIM pabotam 4. I[ToaroroBka K Tectam Nel ,2 5. TToAroToBKa
K MPaKTUYeCKUM 3aHATHAM 1o TemaM Nelu 2 6. BeinonHeHue
IomarHero 3azanust Nel. 7. [ToAroToBKa K [UarHOCTUYECKAM paboTam
Nel,Ne2.

C. I'. KanaiHukos. .
OneKTpuuecTBo: M.:
DOU3MATIJINT, 2004 (1-3)
1O. H. Jla3apeBa, B. A.
JKusynun, 1. B.
BuHorpagckui. .
Onextpuuectso: CII6.: 13-
B0 BI'TY "BOEHMEX" um.
O. ®. YcruHoga, 2023 (1-6)
. JI. ®énopos, FO. H.
Jlazapesa, B. I. CpeauH. .
®usuKa. JIeKTpUYeCcTBO:
CII6.5I'TY "BOEHMEX"
uM. [I. @. YctrHOBa, 2018
(1-3)

E.T. bopopuHa, A. H.
CrapyxuH. . Konebanus u
BosHbl: CII6.BTTY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2011 (1-3)
E.T. bopoauHa. . DyieMeHTbI
TEeOpHH M0JIs B
3/1eKTPOCTaTHKe U
3JIeKTpOMarHeTusMe:
CII6.BI'TY "BOEHMEX"
uM. [1. @. YctuHoBa, 2014
(1-5)

FO. H. Jla3apesBa, B. A.
JKusynus, [1. B.
BuHorpaackuit. .
OnekrpuuectBo: CI16.: U3a-
Bo BI'TY "BOEHMEX" nm.
. ®@. YcruHoga, 2023 (1-7)
E. T bopoguHa. .
IIpuMeHeHVe TeOpUH I0JIS B
3/IeKTPOCTAaTHKe U
3/IeKTpOMarHeTusme:
Mocksa: Uadpa-

Wmxenepusi, 2024 (1-5)

30

Wroro no paspeny 3

30

Paspen 4. MarneTusMm. J/1eKTPpOMarHeTusM.

1. IMoaroroeka K yiabopatopHoii pabote Ned. 2. OdopmiieHre oTUeTa 1o
naboparopHoti paborte . 3. [ToAroToBKa K KOIJIOKBUYMY 10
naboparopHoii pabote. 4. TToaroroBka K Tecty Ne3 5. [ToAroToBka K
TIpaKTUYeCKUM 3aHATUsM 110 TeMaM Ne7, 8 (anekTpocTraTuka) 6.
[MoaroToBKa K MpakTHUeCKOMY 3aHSTHIO 10 TeMe Ne9 (ITOCTOSIHHBIN TOK)
7. Bemonnenve lomamHero 3aganus Ne2. 8. ITogroroBka K
[muarHoctuyeckou padbore Ne 3.

. DJIeKTpPOMarHeTH3M:
CII6.BI'TY "BOEHMEX"
nM. 1. @. YctuHOoBa, 2006

(1-3)

. JI. ®énopos, FO. H.
JlazapeBa, B. I. CpeauH. .
®u3uka. BonHbl:
CII6.BI'TY "BOEHMEX"
uM. [I. @. YcruHoBa, 2021
(1-3)

. JI. ®énopos, 0. H.
JlazapeBa, B. I. CpezuH. .
®u3uka. Marsetusm:
CII6.BI'TY "BOEHMEX"
uM. [1. @. YctuHoBa, 2019
(1-3)

E. I’ bopopuHa, JI. W.
Bacunnera, JI. B. Kortoga. .
AnekrpomarHetusm: CII0.:
N3p-Bo BI'TY
"BOEHMEX" um. 1. ®.
YcruHoBa, 2023 (1-6)

36

Wroro no paspeny 4

36

Paspen 5. Pu3uKa Ko1e0aHHM.

1.TloaroToBka K laboparopHoii pabote Ned. 2.0dopmiieHre oTyeTa 1o
naboparopHoii pabote 3. [ToATOTOBKA K KOJZIOKBUYMY I10 TaDOPAaTOpPHOM

16

10. H. Oy6Hwuies. .

Konebanus u Bonssl: CII0.:

10
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pabore.

Jlanb, 2011 (1-3)
T. Y. Tpodumoga. . Kypc
¢busuku: M.: Akagemus,
2008 (1-3)
E.T. BopoauHa, A. H.
CrapyxwuH. . Konebanvs u
BosiHbI: CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2011 (1-4)
N. B. CaBenbes. Kypc
o6meti puzuku. T. 2
OneKTpUuecTBo U
MarHeTusM. BonHbL
Onruka: CIT6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2007 (1-3)

Wroro no pasgeny 5

10

Pa3pen 6. BosiHoBBIe mponecchl. OnTHKa.

KostebaHuiz
lu?2.

1. IToBTOpEHME JIeKLIMOHHOI'0 MarepuaJa 1o TeMaMm "dPu3uka
1 "BosHoBble niporjecchl. Ontuka". 2. TTogroToeka K Tectam |I[letep6ypr: Jlanb, 2022 (T.2)

FO. H. OyGHwuies. .

Kone6anus u Bonusr: CII6.:
Jlanb, 2011 (1-3)

E.T. bopopuHa, A. H.

CrapyxuH. . Konebanvs u
BomHbl: CII6.BI'TY

"BOEHMEX" um. [I. ®.
YcruHoBa, 2011 (1-3)

1. B. Casesbes. . Kypc

¢usvku. B 3 Tomax: CaHKT-

b. M. fIBopckuii, A. A.
IMuHckuii. OCHOBBI (PU3KKU.
T. 2 DnekTposHaMUKa;
KosiebaHusI U BOJTHE,
OCHOBBI KBAaHTOBOW (hM3UKH
aTOMOB, MOJIEKYJI U TBEPABIX
Ten; (pU3VKa sifipa U
3/leMeHTapHBIX YaCTHLL:
BI'TY "BOEHMEX" um. .
@. YctrHOBa, 1972 (1-3)

38

Wroro no pa3geny 6

38

Pazpesn 7. KBanToBas ¢u3nka. Jj1eMeHTbI aTOMHOMH U s/[ePHOH (pU3HKH.

Ne 3

1. IToBTOpEHME NIeKLIMOHHOI0 MarepuaJa 1o TeMaM paszena "KsaHToBas E.T. BopomuHa, A. H.
¢u3mKka. DeMeHThl aTOMHOM U sifiepHOM ¢u3uku'” 2. [ToAroToBKa K TeCTy

17

CrapyxuH. . KBaHTOBas
mexanuka: CI16.BT'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2012 (1-6)
1. E. Upopos. KeaHToBas
¢u3vka. OCHOBHBIE 3aKOHBI:
M.: BUHOM. Jlaboparopust

3HaHwui, 2007 (1-3)

. E. Upopos. . 3agauun no

obireit ¢husuke: CaHKT-

IMetepOypr: Jlanb, 2022 (1-

3)

B. B. JlentoBckuii, C. JI.

Cwmekasios. . BosmHoBasi u
KBAHTOBAsI OTTHKA:

CII6.BI'TY "BOEHMEX"

uM. 1. @. YctuHosa, 2011

(1-3)

E.T. bopoauHa, B. B.
JleHTOBCKMIA. . OCHOBBI
KBaHTOBOM 3/I€KTPOHUKH:
CII6.BI'TY "BOEHMEX"
uM. [I. @. YctuHoBa, 2017

(1-4)
. JI. ®énopos, 0. H.

36
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JlazapeBa, B. I. CpeauH. .
®u3uka. KBaHToBas ornruvka:
CII6.: 3a-Bo BI'TY
"BOEHMEX" nm. [I. ®.
YcruHoBa, 2023 (1-3)

. Cnextps! atroMa. Teopus
Bopa: CII6.BI'TY
"BOEHMEX" um. 1. ®.
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IIpunoxenue 3
K paboueii nporpaMme AUCLMIIHHBI
DPU3UKA

®OH/] OIEHOYHbLIX CPEACTB

CDOHA OLIEHOYHBIX CPeACTB, ITO3BOJIAIOIIME OLI€HUTL Pe3y/IbTaThl 06y‘JEHI/IH 110 AaHHOﬁ AWUCLHUIIMHE, BK/IFOUAOT B cebs:

e MarHoctuueckasi pabora

e JOMalllHee 3aflaHUe;

* TECT;

e oruer no JIP;

e uddepeHLMPOBaHHBIN 3aueT;
* JK3aMeH;

* 9JK3aMeH.

Kputepuu oneHnBanus

JnarHocruueckas pa6ora
Junar"octuyeckast pabora npoBoguTcst B hopme Tecta B SVIOC Moodle:

e [IpU [PaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTecTaLus;
¢ TIpY MPaBU/ILHOM 0TBeTe Ha 60% BOMPOCOB U OoJiee - aTTeCTarysl.

JoMaliHee 3ajaHue

B cemecTpe rpeyCMOTPEHO BLITIOJIHEHHE ABYX UHIWBHU/yaTbHbBIX JOMAIIHUX 3a/JaHUH.
JomaniHee 3ajaHye «3auTeHO», eC/M pelleHo He MeHee 80% 3azau.
BapuaHTbl MHAWBHAYAIBHBIX JOMAIIHUX 3a/jaHyi 110 pasziesiaM Kypca U TpeboBaHUs K UX 0OPMIIEHHIO TTPe/iCTaB/eHbI
B YMK auciuiuinHel ¥ Be1oKeHBI B SVIOC Moodle BI'TY «BOEHMEX».

Tect

KoHTposb ocBoeHMs MaTepuarna paszesna (MM 4acTH pasziena) MpoBojuTcs B dopMe TecTa. BapyuaHThbI TeCTOBBIX
3a/laHUM TI0 BCeM pa3jiesiaM Kypca nipezcrasieHsl B Y MK auctumuiuael. Tectsl ipoBogsTcs B SUOC Moodle BI'TY
«BOEHMEX». Ka>kplii BapHaHT TecTa Cofep>XUT ot 6 1o 10 3ajaHuii, 3alaHrsl COOTBETCTBYIOT TeMaM M3ydyaeMOoro
paspesna Kypca.
TecT cunTaeTCs CIaHHBIM, eC/TM 00yJaloIUiACs BIOpasl IpaBU/ILHBINA BapUaHT OTBeTa He MeHee, ueM B 60% 3ajjaHuiA.
BapuaHThI TeCTOBBIX 3alaHWii 110 BCeM pa3ZesiaM Kypca rnpezictasieHbl B YMK auciunmsel, a B8 OMMIOC Moodle BI'TY
«BOEHMEX» — TpeHUpOBOUHbIE BAPUAHTBHL.

Otuer no JIP

OrueT 1o y1aboparopHoii pabote (JIP) mpefcTaB/isieTcss B pyKOITUCHOM BH/e, Ha JiMCTax Gopmara A4,
3ar0/IHEeHHBIX C OLHOM cTOpoHbI. CofiepykaHKe oTueTa JO/KHO COOTBETCTBOBATh 11abnoHy otyeta JIP*.
JIP cuuTaeTcs NIPUHATOMH, a CTYJ,eHT M0/yJaeT 3a Hee OTMETKY «CZAaHO», /U
a) Tipu MpoBepKe ot4ueTa JIP BBIMOIHEHBI Ciefytoliye TpeboBaHus:
* 3ar0/THeHbI CBOZIHBIE TabMULIBI C pe3y/ibTaTaMu U3MepeHuH;
* BBLINO/IHEH pacueT 3HaueHHH MCKOMBIX BEJIMUMH U UX TIOTPELIHOCTel; TPaBU/IbHO MpeZCTaB/ieHbl OKOHUAaTe IbHbIe
pe3y/bTarkl;
* TIOCTPOEHBI He0OX0IMMBIe rPaKH B COOTBETCTBUY C TPeOOBAHUSIMHY, M3/I0’KeHHBIMH B METOAUYECKHIX MOCOOUSIX K
sabopaTopHBIM paboTam (TpeboBaHuUs MPoAyOIMpOBaHkI B 11abioHe otueTa JIP);
* TIPOBe/IeH aHaJIM3 MOJTyYeHHBIX Pe3y/IbTaToB MyTeM CPaBHEHHS UX C TeOPeTHYeCKUMU 3HaueHUsSIMU;
* IAHBI TIMCbEMeHHbIe OTBETHI Ha BCE KOHTPOJIbHBIE BOTIPOCHI (KOHTPOJIbHBIE BOTIPOCHI TIPHBEZeHB! B METOAMYECKUX
YKa3aHUIX K Kak/[oM labopatopHoii pabore).
06) mpu 3argure JIP:
* CTYZeHT B (hopMe KpPaTKOTO COOOIeHHS U3/I0XKUIT Pe3Y/IbTaThbl BBITOTHEHHOW vM JIP;
* CTYZIeHT B yCTHOM (hopMe BEpHO OTBETUJI Ha BCe BOMPOCHI, 3a/jlaHHbIe TIperofjaBaresieM, U3 Uricia KOHTPOJIbHbBIX
BOIIPOCOB, OTBETHI Ha KOTOPHBIEe laHbI B oTueTe 110 JIP.
Ec/u He BBINOTHEHO XOTs1 ObI OZIHO W3 BBIILE YKAa3aHHBIX TPeOOBaHUH K OTUETY WX JaH HEeBePHBIH OTBET Ha BOPOC, TO
OTUeT TIOJIeXKUT JopaboTKe UMK CTYAEHTY peKOMeH/IyeTCsl U3YUNTh BOIPOC, Ha KOTOPBIN OH OTBETHIT HEBEPHO.
*[a6smoH JIP pa3merneH B SMOC Moodle BI'TY «BOEHMEX» 1 B YMK JUCLUI/IHBL

JuddepenyupoBaHHbIi 3aueT

1715 IpOMe)KyTOUHOM aTTecTalyu, TPOBOANMOM B (hopme aurddepeHLIPOBAHHOTO 3aueTa, UCTI0/Ib3yeTCs
WTOTOBBIN TecT , cofepxkaiuii ot 12 fo 15 3amanuii. Tect npoBogutcs B SMOC Moodle BI'TY «BOEHMEX».
TecT cunTaeTcs cIaHHBIM, eC/Td 00yJaroLUics BbIOpas MpaBU/IbHBINA BapUaHT OTBeTa He MeHee, ueM B 51% 3a/jaHuiA.
Kputepuu nepecueTa pe3y/bTaToB TeCTa B OL[EHKY:
* 51 - 74% — 3auTeHO-y/I0BI1eTBOPUTEBHO;
* 75 - 84% — 3auTeHO-X0OPOLLIO;
* 85 - 100% — 3a4TeHO-OTVINYHO.
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BapuaHTb! TeCTOBBIX 3a/jaHuii nipeficTapieHbl B YMK auctmrnmsel, a B DMMOC Moodle BT TY «BOEHMEX» —
TPEHUPOBOYHbIE BADUAHTHI.

JK3aMeH

17151 IpOMEXXyTOUHOW aTTeCTalu, IPOBOAVMOM B (hOpMe K3aMeHa, UCTIO/Ib3YIOTCsl OUIeThI € 3alaHusIMU. TUTIBI
3a/jaHui: 2 TeOpPeTUUeCKUX BOTIPOCA U pacueTHasl 3ajiava.
OlleHKa BBICTAB/ISIETCS TOC/Ie cobece[0BaHUs CO CTYIEHTOM B COOTBETCTBUH CO C/IEYIONIUMH KPUTEPHUIMHU:
* O1leHKa «OT/IMYHO» BBICTABJISIETCS, €CTM 00YUarOIIUICS Ziaj MOJTHbIE, MCUepTIBIBAIOIIe OTBEThI Ha BCE TEOPETHUECKHEe
BOMPOCHI O1/IeTa, OTHOCThIO ¥ BEPHO PELI/T PaCUueTHYIO 3a/lauy, MOXKEeT OTBETUTh Ha JIOTIO/IHUTE/IbHBIN BOIPOC T10
TeMe Kypca.
* OLleHKa «XOPOIII0» BLICTABJISIETCS, €C/IM 00yYaroIHUIiCs TIPeIOCTaBI/I OTBEThI HA BCe 3HAHUS B OWsieTe, HO UIMEIOTCS
OILIMOOUHBIE PACCYXKIEHUSI.
* O1leHKa «y/IOBIIETBOPUTEBHO» BLICTAB/ISIETCS, €C/TA 00YJarOIIUACS BEPHO PELuI 3a/jauy WA TIPeJJOCTaBU/ OTBETHI
TOJILKO Ha 2 TeOpeTHUeCKHX BOIpoca.
* OlLleHKa «HeyI0B/IeTBOPUTETbHO» BBICTABJISETCS, €C/IM 00yYaroluiics He TIPeA0CTaBUI OTBETOB Ha 3ajilaHus OuieTa.

BapHaHTHI 3K3aMeHal[IOHHBIX OHJIETOB, a TAaK)Ke CITHCOK TeOpPeTHYeCKUX BOITPOCOB K 9K3aMeHy IpezcTaBieHsl B YMK
mucturuHel, a B DMMIOC Moodle BI'TY «BOEHMEX» — TpeHHPOBOYHbIE BapUAHTHI.

JK3aMeH

[I71st IPOME>KYTOUHOM aTTeCTalH, IPOBOAUMON B (hopMe 3K3aMeHa, MCTI0/b3yI0TCsE OMIIeTHI C 3a/jaHusIMH. THITBI
3a[jaHui: 2 TeOpeTHUeCKHX BOMPOCA U pacyeTHasi 3a/ava.
OteHKa BBICTAB/SIeTCS TOC/e cobece[0BaHUs CO CTYAEHTOM B COOTBETCTBUH CO CJIeAYIOLIMH KPUTEPUSIMHU:
* OLleHKa «OT/IMYHO» BBICTABJISIETCS], €C/IM 00YYaroIUiCs [/ MoJHbIe, HCUepIIbIBakoIlle OTBEThl Ha BCe TeOpeTHUeCKue
BOTPOCHI OH/IeTa, TIOJTHOCTBIO M BEPHO PEIL/T PACUETHYIO 3a/lauy, MOXKeT OTBETUTh Ha JIOTIOJIHUTEIBHBIN BOMPOC 0
TeMe Kypca.
* O1leHKa «XOPOLIO» BBICTAB/ISIETCS, €C/TH 00yJaroIuiics MPeJjoCTaBU/I OTBETHI Ha BCe 3HaHUs B OusieTe, HO UMEIOTCS
OLIMOOUHBIE PACCY>KIEHUS.
* OLleHKa «Y/JOBNIeTBOPUTEBHO» BLICTaB/ISIETCS, €C/IK 00yYaroIIniCcs BepHO PeLuI 3a/ja4uy Wid MpeJoCTaBU/l OTBETHI
TOJIbKO Ha 2 TeOpeTHYeCKUX BOIPOCa.
* OueHKa «HEYIOB/IETBOPUTEIEHO» BBICTABISETCS, eC/IM 00yJaroLHiics He TIpei0CTaBUI OTBETOB Ha 3a/jaHus Ousiera.

BapuaHThI 3K3aMeHAI[UOHHBIX OUJIETOB, a TAKXKE CITMCOK TeOPeTUUYeCKUX BOMIPOCOB K 3K3aMeHy mpe/cTaB/ieHsl B YMK
mucturiHel, a B OVIOC Moodle BT TY «BOEHMEX» — TpeHUPOBOYHbIE BAPUAHTHI.
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[Nacriopt ¢doH/a OLIeHOUHBIX CPEJCTB
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Otyer 1o
Pa3pen 1. ®Pusnyeckue 0CHOBbI JIP,
1|2 | oA 76 | 40 | 20 | 11 | 9 | 36 20 Tecr,
: HomariHee
3aJjaHue
JomariHee
3a/laHue,
1 7 Paspen 2. MosieKy/isipHasi pu3uka u 68 28 14 6 8 40 20 Oruer o
TepMoJUHaAMHKA. TP
Tect
Bcero 3a 2 cemecTp 144 | 68 34 17 17 76 40
HomariHee
3a/jaHue,
2 3 |Pa3spen 3. DeKTpU4eCTBO. 60 30 14 8 8 30 15 Otyert 1o
JIP,
Tect
Ortuet 1o
Pa3pen 4. MaraeTtusm JIP,
2 3 A ) ’ 60 24 12 5 7 36 15 Tecr,
J/IeKTpOMarHeTusM. Tomamiee
3a/jaHue
2 3 |Pa3pen 5. Pu3HKa Ko/1e0aHHUIA. 24 14 8 4 2 10 10 OTIJJ.[EIT) o
Bcero 3a 3 cemecTp 144 | 68 34 17 17 76 40
2 4 Paspen 6. BosiHoBBIe npo1jeccel. 54 16 16 0 0 38 10 Tecr
OnTHKa.
Paspen 7. KanToBas ¢u3nka.
2 4 |D/meMeHTHI aTOMHOM U A/IEPHON 54 18 18 0 0 36 10 Tect
puzukmn.
Bcero 3a 4 cemecTp 108 | 34 34 0 0 74 20
Bcero no aucnumniuHe 396 | 170 | 102 34 34 226 100
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Kpurepuu oneHuBaHUA

OIIK-1
Bonpocbl omkpbimozo muna:

Ne 1 Temo Maccoii 5 KT COCKasib3bIBaeT BHU3 110 HAKJIOHHOM TJIOCKOCTH JIJTMHOM 3 M U yIyioM HakmoHa 30°. Haliti
paboTa CHusIbl TSDKeCTH B [K.

Ne 2 Mstq Maccoii 3 Kr, ToZ0pOIIeHHBII BePTHKAIBHO BBEPX OT ITOBEPXHOCTH 3eMJIH, JOCTHT MaKCUMaJIbHOM BBICOTHI 10
M. OripeziesiiTe, Kakyto 110 MOZYJIF0 CKOPOCTh OH MMerT Ha BbicoTe 5 M. COIIpOTHB/IEHHEM BO3yXa IlpeHeOpeub.
OtBet B M/C.

Ne 3 Tesno maccoit m = {1} Kr 6GpoIiieHo ¢ MOBEPXHOCTH 3eMJ/I C HauaIbHOW CKOpocThio VO = {4} m/c mop yriom 60
Ipa/lyCcoB K TOPU30HTY U Uepe3 HEKOTOpPOe BpeMsl JOCTUIVIO MaKCMMabHOM BbICOThI. HaliTy uMmysnibc Tena p B
JaHHbIN MOMeHT BpeMeHU. OTBeT farh B (Kr*M/c). ConpoTUB/IeHNe BO3yXa He YUUThIBATb.

Ne 4 Inck paguyca R BparjaeTcsi BOKPYT BePTHKAJIbHOW OCH PABHOYCKOPEHHO (CM. PUCYHOK). YKa)K/Te HarlpaB/ieHue
BEKTOpa YIJIOBOTO YCKOpeHHs TOUKU A 0607a JyicKa.

3

4

Ne 5 OrmpezenuTs MOMHY0 KMHETHYECKYIO 3Hepruto EKuH 06pyua Maccoii m = {2} -Kr, Karsiierocs 6e3
TIPOCKasb3bIBaHUS CO CKOPOCThIO Uc = {1} M/c? OTBeT Bbipa3ute B KoY/ X ([I>K) C TOUHOCTBIO /10 LiesTbIX.
Ne 6 VM aeanbHbIi ra3 cOBepIaeT 3aMKHYThIN LUK 1-2-3-4-1, cocTosImii U3 AByX U30X0P U ABYX M300ap. [laBneHve u
06BbeM B mipeiesiax 1AK/Ia U3MEHSIIOTCS B N1=3 pa3 U B COCTOSIHAM 1 paBHbI COOTBETCTBEHHO pl = 2:10A5 TTa u V1=3
MA3. Halitu paboty rasa 3a 1uki (B k).
)\

np; k-

b
¥

pl--Il .4

e e

0 nV, V

Ne 7 BBIUMC/IUTB KOJIMUECTBO TEIIOTHI B [I)K, He0OX0AMMOe /i/IsI HarpeBaHUs JBYX MOJiel OZJHOATOMHOT'O HiealbHOro
rasza Ha 10 K nipu mocTossHHOM /IaB/IeHUH, €CJ/TH TIPYU TOM ra30M coBepiiieHa pabora 166 k.

Ne 8 MonsipHble TeryioeMKOCTH apoB Bozsl H20 (rpy ycioBuH, 4TO CBSI3b aTOMOB B MOJIEKYJIE - )KeCTKas1) B IIporjeccax
1-2 1 1-3 paBHBl cooTBeTcTBeHHO C1 1 C2 . BeruncauTe € TOYHOCTB A0 COThIX OoTHOoLIeHue C1/C2 .
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L INT

L

V

Ne 9 Ha pucyHke nipezcrasneH B ocsix (P, V) uukn KapHo uzeanbHoi MaimHbl. Temriepatypa HarpeBatenss T_1,
TeMIleparypa xonoauisHuka T2=oT1,rae O<a<l.

Onpepenure KI1/] 1j1k/ia, C TOUHOCTBIO A0 COThIX pu o={0,62}.

Py

3

Ne 10 CcopmynupyiiTe repBoe Hauaao TePMOJWHAMHKH 151 afjiabaTiueCcKOro porecca.
YBenuueHue TIPOMCXOZUT 3a CUEeT COBEePIIeHNs pabOThI Hafi Ta30M.

Ne 11 B mosie BO3AYIIHOTO KOH/|eHCAToOpa € HarpsbkeHHOCThI0 EOQ mapasutesibHO 00K/1aZKaM BBeJjeHa IIaCTHHA U3
[M37IeKTPUKa, B KOTOPOM yCTAaHOBU/IOCH 3/1eKTpUUeCKOe T10J1e C HalpshKeHHOCThI0 E. YunThiBas u3MeHeHue
T'YCTOTHI CUJIOBBIX JIMHUM B 3a30pe KOHZAEHCATOpa U B IU3/IeKTPHKe (CM. PUCYHOK), OLIEHUTE C TOUHOCTBIO /10 COTBIX
[IV3IeKTPUUECKYIO TIPOHULIAEMOCTbD € AW3/IeKTPUKA

o -0 -g' -0
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Ne 12 OnpefienuTh B BOJIBTaX PAa3HOCTH MOTEHIMANOB Ha OOK/IaZIKaxX IIOCKOTO KOHJEHCATOpa, eC/TU HAIPSDKEHHOCTh
OJHOPOJHOTO 37IeKTPUUECKOTO 1107151 BHYTpHU KoHeHcaTtopa E={1,18 }-10A3 (B )/m , a paccTosiHue Mexay
obknagkamu d={4,13}-10A(-3)m.

Ne 13 HaiiTu sHepruto 3apsi>keHHOTro Ao oTeHuana ={0,73}-10/(3 )B meTanimueckoro 1apa, €Cj II0 ero
TIOBEPXHOCTU pacripeiesnieH 3apsig q={4,91}-10A(-6)Ki. OTBeT BbIpa3uTh B MK ¥ OKPYI/IUTh [JO COTHIX.

No 14 Ha¥iTi, Ha KaKOM pacCTOSIHUM OT TOUeUHOro 3apsija q = {3,3} HK/1 HanpspKeHHOCTh 3MeKTpuueckoro nossi E =
{3,3} kB/m (k =9-10/N(9) W/D).

OTBeT BbIPasuThb B M, OKPYIVIUTD [0 ThICSIUHBIX.

Ne 15 B ueHTpe nipoBozsiieii cdepsl paguyca R HaXoAWUTCs TOYeUHBIH MOJIOKUATEIBHBIN 3apsf, . BHe cdepbl Ha
paccTosiHuM 2R OT LleHTpa HaXO[UTCs TaKoH >Ke 110 BeJIMUMHe 3apsifi MPOTHBOII0/IOKHOIO 3HakKa (—q). OnpefeniThb
TIOTOK BeKTOpa HaIpsDKEHHOCTU 37IeKTPOCTaTUYeCKOro T0JIsl Uepe3 TIOBEpXHOCTh Chephl.

Ne 16 HaiiTii MarHUTHY!0 UHAYKLMIO B TOUKe A (CM. DUC.), eC/Ii B TIPOBOJHUKE TeueT TOK cuoi {I} =3 A, paccrosiHue
{b} =27 cM, a yron o = 45°.

OTBeT BbIpa3uTe B MK, OKDPYIJVIMB A0 COTBIX.

A
v
'8

-
P ———

Ne 17

Ha pucyHke nipezscraBieH rpadyk n3MeHeHHs CHJIb TOKa B KaTyIIKe ¢ MHAYKTUBHOCTRIO L = 6 I'H. Halitu Mmopysib
S1C caMOWHAYKLMK

Ne 18 BeCKOHEUHO /IJIMHHBIN TOHKHUI TIPOBOJHUK C TOKOM CHJION [=5 A uMeeT u3ru6 (M/I0CKYO MeT/I0) paguycoM R =
0,2 M (cM. pucyHok). OripefeniuTe B Touke O MarHUTHYIO MHAYKLMIO B mons, co3gaBaemoro stuM TokoM. OTBeT
BbIpa3uTe B MK /1. 3aruIimre 0TBeT C TOUHOCTHIO /10 AeCSThIX.

O,

Ne 19 [lonionHUTE YTBEP)KJEHUE U 3allMIINTE €r0 B OTBET.

MarHuTHOe TIo/ie CO3/jaeTcsl B BaKyyMe JBYMsl AJIMHHBIMU T1apasiie/ibHbIMK MPSIMOJIMHEHBIMY ITPOBOJHUKAMH,
NepreHUKY/IPHBIMY K IJIOCKOCTH PUCYHKA, 110 KOTOPBIM TeKyT ToKu 11 1 [2, HanpaB/ieHHble Ha Hac. Ecin

[1=212 , To BEKTOp MarHUTHOM MHAYKLIMM B TOUKe A HampapjieH

| =2

© O,
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Ne 20 Hatiti Mmogyne SIC UHAYKLMH, BO3HUKAIOL[eN B 3aMKHYTOM KOHTYpe Tuioiaso S={5,3} cM/\2, ecimu HHAYKLMS
MarHUTHOTO TI0J1s U3MeHsieTCst O BpeMeHeM 110 3akoHy B=kt T, rae k={3,3 -10A3 }, yros Mexay CUIOBbIMU
JIMHUSIMU U HOPMaJIblO K KOHTYpPY paseH a=60°. Pacuet nposectu B CH, pe3ysbTaT OKPYI/IUTh [JO COTBIX.

Ne 21 YacTturia Maccoii 2 T konebseTcs BAOJIb OCH X TI0 3aKOHY X = 6cos(6t+1/3) (cm). Uemy paBHa sHEprusi UaCTHLIbI?

B oTBeT HamMcathk 3HaUeHWE SHEPTHH B MK/I>K C TOUHOCTBIO 10 COTBIX
Ne 22 B xonebatelsHOM KOHTYpe 3apsiJ Ha 00K/IaJKax KOHZEHCATopa U3MeHsIeTCs TIo 3akoHy: q=Acos(wt+1/3) K. [ne
A={2,32} K, ®={1,78} c/\(-1). Uemy paBHO B amriepax aMILIUTyJHOe 3HaueH1e CHJIbl TOKa B KaTyIlKe?

B otBer 3anucarh 4MCI0 C TOUHOCTBIO 10 COTBIX.

Ne 23 Ha Kpyr/iblii Herpo3pauHbId JUCK TaJjaeT M0 HopMasiu cepruueckasi CBeToBasi BosiHa. Touka HabsroeHus P
HaXOZWTCSI Ha OCH, TIPOXO/sIIIell uepes LeHTP /MCKa Ha HEKOTOPOM OT Hero paccTosiHuu. Onpesienvre: TeMHOe WK
CBeT/I0e MSITHO HaO/IAAeTCs B LieHTpe AU(MPAKIIMOHHOM KapTHUHbI, €CJTU 9KPaH 3aKphiBaeT 6 30H @peHens?

Hempospawsid Frpan
MOV

t

___..
L T

B oTBeT 3anuiLMTe HY>KHOE C/I0BO.

Ne 24 Ha aucpakIjMOHHYIO pellieTKy IajaeT HOpMaJbHO MOHOXpOMaTHUeCcKUil CBeT ¢ JauHoM BosHbI 450 HM. [1IupuHa
petieTky 4 cM, ob1ee yrcsio meneii 10000. Hanbonb1uii mopsijoK CrieKTpa, KOTOPhIA MOXKHO MOTYUUTb C
TIOMOLL[bIO 5TOW PelIeTKH paBeH. ..

Ne 25 Ha 1mienb IMprHOM a = 6A HOpMasIbHO aZlaeT Mapasuie/ibHbIN MyY0K MOHOXPOMAaTHUeCKOr0 CBeTa C JINHOM BOJIHEI
A. Iox kKakuMm yriiom audpakuyu ¢ OyzeT HaOMOAATECS TPeTHH JU(PaKIMOHHbIM MUHUMYM.

OrTBert 3anMcaTh B rpaiycax (Harpumep:18°)
Ne 26 Oripeie/iuTh B MKM /IJTUHY BOJIHBI, OTBEUAIOIIYH0 MAKCUMYMY U3/TydaTe/TbHOM CITIOCOOHOCTH abCOJTFIOTHO UePHOTO
tesna ripu Temreparype 352 K. ITocTosiHHast B 3akoHe cMelijeHrst Buna b = 2,9+ 10/(-3) meK.

B otBer 3anmcarh 4MC/I0 C TOUHOCTBIO 10 COTBIX.

Ne 27 OrnipefienTh B BOJIBTAaX 3a,€pKUBAIOLIYIO0 PA3HOCTh ITOTEHIIMA/I0B BHEILIHEr0 3/IeKTPUYeCKOro MoJIs, e/
JHeprus NMajariux Ha porokarog ¢poToHOB paBHa 9,83 3B. Pabora BbIxoza A/1st ZaHHOTO doToKaroza pasHa 1,91
3B.

B oTBer HanmcaTth TOIBKO YUC/IO C TOYHOCTBIO [I0 COTBIX
No 28 doTOH PeHTreHOBCKOT0 U3nyueHus ¢ 3Hepruei 320 k9B npu B3aMojeMiCTBHH C TIOKOSIILIMMCS 37IeKTPOHOM
niepesan emy 24% cBoeit sHepruu. OrpeieTUTh SHEPTHI0 PACCESTHHOTO (POTOHA.

OrtBer 3anMcaTh B K3B, OKPYIVIUB /10 Lie/bIX.

Ne 29 ®oTOH BRIOMBAET M3 aTOMa BOJIOPO/ia JIEKTPOH C KMHeTUUYecKol sHeprueid  Ek= {3} 3B. BeunciuTh SHEpruto
¢oToHa B 3B, ecsi aToM BOJOPO/a HAXOJU/ICS B BO30Y)KI€HHOM COCTOSIHUM C KBAHTOBBIM UUCJIOM N=2. DHEPIHs
3/71eKTPOHA B aTOMe BOAOpOJa B OCHOBHOM COCTOSIHWU paBHa -13,6 5B

Ne 30 B onbiTax [l3BrccoHa v [J)kepMepa napasie/ibHbIi TTyY0K HepessiTUBUCTCKUX 3/1eKTPOHOB, TMPOLIe/ N
YCKOPSIOLIYIO pa3HOCTb NoTeHLManoB U, Harpassisicsl Ha KpUcTasl HUKens. [1py HekotopoM 3HaueHuu U AyiiHa
BOJIHBI fle bpoiiis 351eKTpoHOoB paBHsiack 36 M. Eciin pasHocTh noTeHuanos U yBeMuuTh B 2 pasa, TO AJIMHA
BOJIHBI Jle Bpotinst 3meKTpoHoB OyzieT paBHa

OTBeT 3anMcaTh B [IM C TOYHOCTBIO [I0 Lie/IbIX
Bonpocbl 3akpblmo2o muna:
Ne 1 Paccmotpurte n300paykeHre, yCTaHOBUTE COOTBETCTBHE BEKTOPHBIX BeJIMUMH U UX (U3UYECKOTO CMBICTIA.
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1. TaHreHUMaJbHOE YCKOpEHUE
2. HOpMa/ibHOE YCKOpeHHue
3. yCKOpeHHe
A. Xapaktepu3syeT ObICTPOTY U3MEHEHHsT BEKTOPA CKOPOCTH
B. XapakTepu3yeT v3MeHeH1e BeKTOpa CKOPOCTH 110 BeJTUUnHe

B. XapakTepu3yeT M3MeHeHue BeKTOpa CKOPOCTH 10 HallpaB/IeHUI0
Ne 2 ouka M [iBrsKeTCsl paBHOMEPHO I10 CBepThIBaOLIelcs IIockol criupanu. Kak u3MeHsieTcst MOAy/b YCKOPeHUs
TOUKU?

1. He U3MeHsieTCs
2. yMeHBbLIaeTcst

3. yBe/IMuMBaeTCs
Ne 3 CnepcTBreM U30TPOITHOCTH MPOCTPAHCTBA ABJISETCS 3aKOH COXPaHeHHs

1.  wummysnbsca
2. 3Hepruu

3. MOMeHTa UMIY/IbCa
Ne 4 Kownerj pajinyca-BeKTOpa OIUCHIBAeT NPH IBW)KeHUH MaTepUaTbHON TOUKH A:
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1. TpaeKTOpHIO JBVKEHHUS
2. TIpOWJeHHbIN MyTh

3. mepemelleHue
Ne 5 Teso Maccoit m ABIKETCSI CO CKOPOCTBIO U, aBCOMIOTHO HEYIIPYTO CTaKUBAeTCs C TeJIOM Maccoit 2m, KoTopoe
nokoutcsl. OrpefiesiuTe ¢ KAKOM CKOPOCTBIO [IBI)KYTCS TeJla M0C/ie CTOIKHOBEHHSI.

1. v2
2. v3
3. v
4. 3v

Ne 6 Ha (P,V) guarpamme n300pakeH LUK/IMUECKUH MPOLeCcC uzieaabHoro rasa. Ha yuactkax DA-AB TeMmnepartypa:
1 - Ha DA rnioBbiiiaetcs, Ha AB roHmwkaeTcst
2 - IOHWXaeTCst
3 — Ha DA nonmwkaetcs, Ha AB 1oBbIlaeTcs
4 - ToBbIIIAETCS

BribepuTe OJJH OTBET.

K Tp—

L
S

4

f

P
[

Ne 7 TerioBast MaiMHa pabotaeT mo 1ukay KapHo. Eciv TemriepaTypy HarpeBatessi U XOJOAWIBHUKA YMEHBIIUTD Ha
oxvHakoByto BennuunHy AT, To KII/ uukna... BribepuTe ouH OTBET:

1 - OTBeT Heo/HO3HAUeH
2 - YMEeHBIIUICS
3 - ¥YBenuuusics

4 - He usmeHwics
Ne 8 Ecyii AU — u3MeHeHWe BHYTPEHHEH YHEPIHH HJiea/IbHOTO ra3a, A — paboTa rasa, Q — KOJIM4eCTBO TEIIOTHI,
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coo011jaeMoe Tasy, To AJisi ©30TePMUYECKOT0 CKaTHs ra3a CrpaBeJIMBbI COOTHOIIEHHS .

BribepuTe O[UH OTBET:

1.

2.

Q<0;A>0;AU=0

Q<0;A<0;AU=0

3. Q=0;A>0;AU<0

4. Q<0;A<0;AU<O
Ne 9

Ti

[ ™ ]

Ha pucyHke nu3o6pasken rukia KapHo B koopauHarax (T, S), rae S-3HTponusi. AfrabaTHoe paciivipeHue

MPOUCXOJUT Ha yuacTKe

Beibepute HOMep OTBeTa:

1. 1-2
2. 4-1
3. 2-3
4. 3-4

Ne 10 Mea/ibHbIH ra3 COBEPINAET 3aMKHYThIN UK 1-2-3-4-1, COCTOSIIMM U3 [BYX U30X0p U JByX n306ap. Kak

AiaBjIeHWe, TaK U 00BeM B npezesiax UKiia USMeHAITCA B 1 pas. Ecmu AiaBjiIeHre U 00BeM B cocTosiHmm 1 PaBHBI

cooTBeTCTBeHHO, P1 1 V1, To pabora rasa 3a LIUK/I paBHa ...

.”‘

np |-

4l

0" v,

Bribepute oyH OTBeT:
1. A=P1V1*(n-1)
2. A=P1V1*n

3. A=P1 V1*(@-1)A2

4. A=P1V1*nA2

Ne 11 Ochblo KOHYyCa, paIuyC OCHOBAaHHS KOTOPOTro paBeH 10 cM, SIB/IseTCS paBHOMEPHO 3apsKeHHasi HUTh C JIMHeHHON
TIOTHOCTBIO 3apsiga A=8,85 HK/M. Bricota KoHyca h=15 cMm. TToTOK BeKTOpa Harpsi>KeHHOCTH 3JIeKTPUUYeCKOTro

T0/1s1 Yepe3 3aMKHYTYI0 MTOBEPXHOCTh 3TOro KoHyca B CU GyzeT paBeH...

28
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BriOpath ouH OTBeT:

1. 0,15
2. 15
3. 15
4. 150

Ne 12 Kaxoif HoOMep pUCyHKa COOTBETCTBYeT 3aBUCMMOCTH HaNpsDKEHHOCTH 3/1eKTPUUEeCKOro 10J1s1 0T pajiuaibHOro
pacctosiiusi E=E(r) paBHOMEpHO 3apsbKeHHOTO0 10 00bEMY HEeNPOBOASIIEro 1apa paguyca R?

Fa v | Tk Fh
. i b\ .
0 R y 0 R ¥ 0 g ¥ 0 R "

Ne 13 Ha pucyHKe n300pakeHbI IMHUW HATIPSDKEHHOCTH OJJHOPO/IHOTO 3IEKTPOCTAaTHYeCKOTo Tosisi. Kak u3MeHsieTcst
TIOTeHLIa/ 3TOro MOJIS IIPY NlepeMelLljeHUH U3 TOUKU A B TOUKy B, ecsin oTpe3ok AB neprnieHjUKy/sIpeH JTMHASAM
HarpspKEHHOCTU?

E

A¢--1--1-19B

BribepuTe ouH OTBET:
1. He uU3MeHsIeTCSA
2.  TIOBBIIIAETCS

3.  TIOHMXKAEeTCs

4.  W3MeHeHMe MOTeHL1ala 3aBUCUT OT 3HaKa IlepeMelliaeMoro 3apszja
Ne 14 B Tpex BepIlMHaxX KBajipaTa co CTOpPOHOM a = 0,3M HaxogsTcs ToueuHble 3apsizibl q = 0,001 MxKi. Omnpegenuts B
CU mopynb HanpsDKeHHOCTH T10J1s1 B UeTBEPTOM BeplliMHe KBaJpaTa.

Bribepute o1H OTBET:
1. 500 B/m
2.191 B/m
3. 250 B/m

4. 300 B/m
Ne 15 DneKTpryecKHii AUTIONE C AUOJBEHBIM MOMEHTOM P TIOMeIIleH B OJHOPOZHOe 3/1eKTPHUYecKoe ToJie C
HanpspkeHHOCTBIO E. TIpy KakoM 3HaueHWH yIJia & SHeprusi JUIosis OyaeT MUHUMATbHOU?
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BribepuTe 0[UH OTBET, YKa)XXUTE €r0 HOMep:
1.n
2. /4
3.1/2
4.0

Ne 16 Ha pucyHKe n300pakeHbl CedeHUs By X Mapasie/bHbIX MPSIMOTMHEHHBIX AJTMHHBIX TIPOBOAHUKOB,
TepleHJVKY/ISPHBIX [IJIOCKOCTH PUCYHKA, C OAVHAKOBO HarpaB/eHHbIMU TOKaMu, ripuyeM J1=2J2. Bektop
WHZYKLMM MarHUTHOTO T10JIs1 paBeH HYJII0 B HEKOTOPOW TOUKe Ha yJacTKe ...

1 | 1,
X } X
a b I c d
1-a
2-cC
3-b
4-d

Ne 17 LIMpKy/nsitiyisi BeKTOPa MarHUTHOM MHAYKLUU T10 3aMKHYTOMY KOHTYPY paBHa Hy/r0. BeibepuTe /151 Kakoro
KOHTYpa 3TO yTBepXK/eHue BepHO?

B—

1. KoHtypa B BU/ie BOCbMepKU 2
2. Kpyrosoro koHTypa 1
3. HOns Bcex

4. OBanbHOrO KOHTypa 3

Ne 18 B ofHOPOHOM MarHUTHOM I10/Ie Ha TOPU30HTa/IbHBIM IIPOBOJHUK C TOKOM, HallpaB/IeHHBIM BIIPaBO, AeHCTBYeT
cuaa Amriepa, HanpaB/eHHasl TIepIIeHAUKY/ISIPHO TVIOCKOCTH PUCYHKa oT Habmogaresst. [Ipu 5ToM MHUN
MarHMTHOM UHAYKLWH T10J151 HAallpaBJIeHbl. .

(: =7 ()
@F

1 — BripaBo
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2 - BHU3
3 — BBepX

4 — B/IEBO

Ne 19 3akon buo-Cagapa-Jlariiaca orpefiesisieT MarHUTHYIO HHAYKLIMIO dB 1107151, co3/1aBaeMOro TMHEHHBIM 37IEMEHTOM
nipoBozHMKa dl ¢ TokoM I B HekoTopoii Touke A. Kakoii pafuyc-BeKTOp ¥ yros, u300pa’keHHbIE HA PUCYHKE, BXOJSAT

B hopmyny?

1. rlual
2. r2ua2
3. rlua2
4. r2ual

Ne 20 Ha Kakoli 13 KOMITaCOB MarHUTHOE I1071e KOHTYpa OyZeT JefiCTBOBaTh ClUibHee

1. a
2. b

3. OAMHAKOBO
Ne 21 DneKTpoMarHuTHast BoJIHa € 4acToToil 6:10A14 I'1y pacnipocTpaHsieTcsi B CTeK/Ie CO CKOpOCThi0 V=2,4-10/8 m/c.

CKopoCTb pacrpocTpaHeHusi cBeTa B Bakyyme ¢=3-10A8 m/c. KakoBa Obl1a Obl [yTHA 3TOU BOJHBI, ey GBI OHA
pacrnpocTpaHsiachk B BaKyyme?

Bribepure ouH OTBET

1.5 M

2. 0,5 MKM

3. 500 MKM

4. 50 um
Ne 22 1711 HeKOTOpOU BO/IHBI ee  BoHOBOe urcio k=0,2 paa/m . Uemy paBHa B MeTpax JJIMHA BOJHBI .
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Bribepute Oj1H OTBeT.

1. 15,70 m
2. 31,40m
3. 1,26wMm
4. 5,00m

Ne 23 PaccTosiHre MeXX[y ByMsl TOUKaMH I1JI0CKOM rapMOHMUECKOM BOJIHBI PABHO UeTBEPTH [JJIMHBI BO/IHBL OmpesienuThb
(o Moay/0) pa3HOCTh (ha3 KojebaHU MeXXy STUMH TOUKAMHU.

BribepuTe OjiH OTBET.

1. n/3
2. /4
3. n/2
4. 2n/3

Ne 24 YpaBHeHUe TJI0OCKOW CMHYCOW/IaTbHOM BOJTHBI, pacrpocTpaHsitoleiics Baombs ocu OX, umeet By, § = 0,01
sin10A3 ( t-x/500) . [I7ivHa BOJTHBI B M PaBHa ...

1.3,14:1013
2.1000
3. 6,28

4. 500

Ne 25 TIpu yMeHBIIIEHHN B 2 pa3a aMIUTATY/BI KOjleOaHHi BeKTOPOB HAITPSDKEHHOCTH /1eKTprueckoro E ¥ MarHUTHOTO
H mosieit 0THOCTH MOTOKA SHEPTHUU

1. ymeHbIIUTCA B 2 pasa
2. 0CTaHeTCss HeM3MeHHOH
3. yMeHBLIUTCA B 4 pas

4. HeT PaBWILHOTO OTBETa

Ne 26 DOTOKATO/, OCBEIAeTCst OWH Pa3 KPACHBIM CBETOM, PYTOi pa3 — CHHUM. B KakoM CJiyuae CKOPOCTb BBIIIEAIINX C
TOBEPXHOCTH KaTo/ja 31eKTPOHOB 6osblie, ecii (hoTodddekT HabmogaeTcss B 000MX ciydasx?

BriGepuTe 0AvH OTBeT:

1. ckopocCTh (hOTO3IEKTPOHOB OJMHAKOBA B 000UX CTyudasix
2. TIpY OCBellleHre CHHUM CBETOM

3. IpU OCBellleHHe KpPaCHbIM CBETOM

4. cKopoCTh (hOTO3/IEKTPOHOB He 3aBUCHUT OT YaCTOTHI CBETa
Ne 27 YcTaHOBUTE COOTBETCTBHE MeXKly HOMepaMu U MpeJJioKeHHbIMU uacTsiMu ¢popmysisl ¢ dexta KomrtoHa.

1:2_3:4-(5 _a]

A. cos ©
B. A
B. N

r.i

I A
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E. Ac

Ne 28 Ecyi ipu iepexofie 13 BO30y»K/JeHHOTO COCTOSIHHSI B OCHOBHOE aTOM BOZOPO/ia UCITYCTHIT (POTOH C JJTHHON BOJIHBI
121,6:10A(-9) M, TO B pe3ysibTaTe 3TOrO Mepexo/a pajuyc opOUThI 37IEKTPOHA B aTOMe

BribepuTe OjiH OTBET:

1. ymeHbIMsICA B 2 pasa
2. yMmeHbLIW/ICA B 8 pa3s
3. yMeHbLIWICA B 4 pasa

4. ymenHbwscs B 16 pa3s

Ne 29 Ha prcyHKe NIpUBe/ieHb! CIIEKTP MOIVIOLIeHNsI pa3peXXeHHbIX aTOMapHbIX IIapOB HEM3BECTHOI'O BellleCTBa U
CIIeKTPBbI IOIVIOLeHUs] aTOMapHbIX 11apOB U3BECTHBIX 3/71eMEHTOB.

eelljecmeo

[TpoaHa/nM3upoBaB CIEKTPbI, MO)KHO YTBEPKZaTh, UTO HEM3BECTHOE BELeCTBO COLEPIKUT:
1. rtonbko Bogopog (H) u renuii (He)

2. Tonbko Harpuii (Na) u Bogopoz (H)

3.  Bopopog (H), remuii (He) u Harpuii (Na)

4. wuarpuii (Na), Bogopog (H) u gpyrue ameMeHTsl, HO He renuii (He)
Ne 30 Ha pucyHKe mipe/icTaB/ieH (hparMeHT AiMarpaMMbl SHEPreTHUECKHUX YPOBHEH aToMa BOJiopo/ia.

E,. 'JBJ
0
~-0.54

084 l—l‘—iﬂ1—

- 1.50
-3.38

e Wi'n 8 =

-13.55 Ly I

MuHUMabHBINA UIMITYJIBC UMeeT (POTOH, U3/TyyaeMblil [1pY TIepexoze:
1. Cyposns 5 Ha ypoBeHsb 3
2. CypoBH# 4 Ha ypoBeHb 3
3. C ypoBHs 2Ha ypoBeHb 1

4. CypoBHs 3 Ha ypOBeHb 2
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