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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

DOU3UKA
Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
MOATOTOBKH KOCMHMYECKHX KOMIIEKCOB
Cnenuanu3anus/mpodunb/nmporpaMma IInnoTHpyeMble H aBTOMaTHYeCKHe KOCMHYeCKHe anmnaparbl U CHCTeMbI
MOATOTOBKH
YpoBeHb BbICILIEro 00pa3oBaHus CnenMaauTeT
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®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeEXHHUKH
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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa O4 ®U3NKA
WBaHoBa Haranbsi AnekcaH/IpoBHa, CTapllivii TIpero/iaBaTesib

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

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

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




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 aHaliu3a U MOJe/UPOBaHUs, TeOPeTUYeCKOr0 U 3KCIIepMMeHTa/lbHOr0 MCC/Ie[0BaHUs [JIsd
pellieHNs MH)KeHepHBIX 3a/iad pogeCCUOHaNIBHON JieaTelTbHOCTH

OTIK-5 — CrocobeH pa3pabatbiBaTh (U3MUeCKHWe W MaTeMaTHyeckre MOJIeJIM UCCTIeAyeMbIX TpPOILIeCCOB,
SIBJIeHWH U 00BEKTOB, OTHOCSIIMXCS K TIPO(eCCHOHALHOMN cdepe /1esTeNbHOCTH /1Sl PelleHNs] WHKeHepHbBIX
3aza4

DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYKEHHUE C/IeyHOLINX pe3y/bTaToB 00pa3oBaHus:
OIIK-1

3HAHUA:

0 Ha ypOBHe Mpe/JCTaBlIeHUMN:

 o0miell ¢u3nMUeCcKoM KapTHUHBI OKPY’KAIOIIero Mupa KakK CHCTeMbl B3aUMOCBSI3aHHBIX (PU3MueCcKux
SIBJIEHWH, Pa3/IMYHbIX GOPM [IBDKEHUSI MaTepuU

» pomi pY3MKK Kak GyHAaMeHTa A/ U3yueHUs JUCLUIUIMH MPOoQeCcCHOHANBHOTO LMK/A, KaK OCHOBY
IS Bbifie/leHHsT B CBoel mpodeCcCHOHA/NILHOM ieaTe/lbHOCTH  (H3MUeCKUX SIBJIEHWHM U TPOLeCCOoB,
OTIPeZIe SIFOLIUX MPUHIAITEI PA0OTHI Pa3/IMUHBIX TEXHUYECKUX YCTPOUCTB

* B3aUMOCBS3U TEOPDMU M IKCIIEPUMEHTa, CyKailero 0a30éi [isg (HOpMUPOBAHUS TEOPUM U
MO TBEPK/IAIOIIIET0 e€ TIONIOKEeHUST

Ha ypOBHe TIOHUMaHUSI:

* CMBbIC/IAa TaKWX TOHATHM Kak: (U3nyeckoe siBjieHWe, (r3nueckas BeJMUWHA, MOZE/b, TMIIOTE3a,
JKCIIepPUMeHT, HabmoieHre, u3MepeHne, pusndeckasi Teopust, GU3NUeCcKuii 3aK0H

* byHZaMeHTa/TbHBIX TTOHSITHM, 3aKOHOB U TeOPHI K/IaCCUUeCKOM 1 COBpeMeHHOMN (hH3UKU

* pu3rUeCKUX Mojiesiel, NCTIOb3YeMbIX TPY MTOCTPOEHNH TeOPHH SIBJIEHUS

* FPaHUI] MPUMEHMMOCTH TeOPUH, IIOCTPOEHHOM Ha OTIpe/ie/IeHHOW (hr3HdeCcKOr MoJe/Tn

* TIPYHLIUIIOB TIOCTPOeHus Pr3UYeCcKUX FKCIIePUMEHTOB

Ha ypOBHe BOCITPOU3BeJeHUSI:

* GOpMy/IHMPOBOK (PH3UUeCKUX 3aKOHOB, TIPUHLIWIIOB ¥ TTOCTY/IaTOB, NX MaTeMaTHyecKoe BhIpa’keHHe 110
OCHOBHBIM  pa3fienaM (Qu3uku: (¢uU3NUeckre OCHOBBI MeXaHUKH, S/7eKTpHUecTBa U MarHeTH3Ma,
3/IeKTPOJUHAMUKH, (DHU3UKU KojieOaHMH 1 BOJIH, ONTHUKHU, KBAHTOBOM (PU3KMKM, aTOMHOM U SiIEPHOIN QU3UKH

* METOZIOB PeIIleHusI 3aZiad 10 OTMUCAHUI0 (PU3NUeCKUX SIBJIEHUM

* METOZ0B TIPOBeZIeHHsI FKCIIepUMeHTa 1 00paboTKY pe3y/ibTaToB U3MepeHNH;

* METOJUKH OLIEHKH MOTPEIIHOCTH W3MepsieMbIX BeJIMUMH;;

YMeHus:

0 TeopeTUYecKue:

* OTpeJIe/ITh TIyTH pelLleHHs TIOCTaBIeHHOW 3a/laud, OYepTUTb KPYT (M3UYeCcKHMX 3aKOHOB, 3HaHHE
KOTODBIX ITO3BOJIUT PELINTh JaHHYIO 3aady

* TIOCTaBUTH L{e/ib TIPOBOJUMOTO IKCIIEPUMEHTa U OTpeJie/IuThb M0C/el0BaTe/IbHOCTD [IeMCTBUM TIPU ero
MIPOBeJeHUH

TIpaKTHYeCKHe:

* pelliaTh TUIIOBbIE 33/jauM 110 pa3zenaM Kypca pU3uKu

* pa3bupaThCs B MPUHIIUATIAX JIEHCTBUS (PU3NUYeCKUX TPUOOPOB U CIIOCO0ax WX PUMeHEeHUs

* [IPOM3BO/IUTH PACUeTHI 110 pe3y/IbTaTaM M3MepeHH

* OIIeHUBaTh MOTPELTHOCTh U3MepSieMbIX Be/TMUNH

* QaHA/TM3UPOBATD TIO/TyUeHHbIe Pe3y/IbTaThl U COMOCTAB/ISATh MX C TEOPeTHUYEeCKH MTPOTHO3HMPYEeMBbIMHU

* TIpeACTaB/ATh QYHKIHMOHAIBHBIE 3aBUCUMOCTH (PU3MUeCKUX BeIMUMH B BUZie TPa(UKOB;;

HaBbIKU:

rPaMOTHO ¥ apryMEeHTHPOBAHO U3/1araTh COOCTBEHHBIE MBIC/TH, 000CHOBBIBATh CBOU CYK/I€HHS

* paboTarh C MUPOKUM KpPyroM (pr3nyeckux MpubOpPoB U 000py/[0BaHHUS

* COCTAaBJIATh HAYYHBIE OTUETHI C TPaMOTHBIMH BBIBOJIJaMH O TIPOZIe/IaHHOM paboTe;

* paboTarh C MMTepaTypoi ¥ MHBIMU UCTOUHUKAMHU WH(GOPMALUH.

OIIK-5

3HAHUA:

* Ha ypOBHe TIpeJiCTaBIeHUMN:

* 00melt ¢Gu3nueckol KapTHUHBI OKPY’KAIOIEro MHpa Kak CHUCTeMbl B3aMMOCBS3aHHBIX (PU3MUeCKUX
SIBJIEHUH, pPa3/IMUHBIX (JOPM /IBYKeHUsT MaTepuu

* pomu pY3MKK Kak ¢GyHAaMeHTa A U3yueHUs JUCLUIUIMH MpogeCcCHOHaNBHOTO LMK/A, KaK OCHOBY
I/ BbIde/ieHHMsi B CBOed TpOodeCcCHOHANBHON [IeTelbHOCTH  (U3WYeCKUX sBJIeHWM W TIPOLIeCCOB,
OTIpeZIeNISIFOLIUX TTPUHLUITEI PA0OTHI Pa3/IMUHBIX TEXHUYECKUX YCTPOMCTB
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* B3aUMOCBS3U TEOPDMH M IKCIIEPUMEHTa, C/yKamjero 0a30é [isg (HOPMUPOBAHUS TEOPUM U
TTOJTBEPK/IAFOIIIETO e€ TIONIOKEeHUST

Ha ypOBHe TIOHUMaHUSI:

* CMBbIC/Ia TaKUX TOHATHM Kak: (U3MuUeckoe siBeHHWe, (u3Mueckass BelMUMHA, MOJeNb, TMIIOTe3a,
SKCIIEPUMEHT, Hab/ToieHre, uaMepenue, hrusnueckast Teopusi, GU3MUECKHI 3aKOH

* yHZaMeHTa/TbHBIX TTOHSITHM, 3aKOHOB U TeOPHI K/IaCCMUeCKOM 1 COBpeMeHHOMN (hH3UKU

* (puBrueCKUX Mojiesiel, NCTIOb3yeMbIX TPY MTOCTPOEHNH TeOPHH SIBJIEHUS

* FPaHUI] MPUMEHMMOCTH TeOPUH, IIOCTPOEHHOM Ha OTIpe/ie/IeHHON (hr3HdeCcKOl MoJe/Tn

* TIPUHLIMIIOB MOCTPOeHUs (PU3NUECKUX IKCIIEPUMEHTOB

Ha YPOBHe BOCIIPOM3BeZleHHSI:

* (hopMynTUPOBOK (M3MUeCKUX 3aKOHOB, TIPUHIUIIOB W MOCTY/1aTOB, UX MareMaThyeckoe BbIpa’keHHe 110
OCHOBHBIM  pa3fienam (Qu3uku: (¢uU3NUecKkre OCHOBBI MeXaHWKH, S/7eKTpHUecTBa U MarHeTH3Ma,
3/IeKTPOJUHAMUKH, (DHU3UKU KOe0aHMH 1 BOJIH, ONTHUKHU, KBAHTOBOM (PU3KMKH, aTOMHOM U SiIEPHOI (GU3UKH

* METOZIOB PeIlleHus 3aad 10 OTMUCAHUI0 (PU3NUeCKUX SBJIEHUMA

* METOZ0B TIPOBeZIeHUsI FKCIIepUMeHTa 1 00paboTKY pe3y/ibTaToB U3MepeHNH;

* METOJWKH OLIEHKH MOTPeIIHOCTH W3MepsieMbIX BeJIMUHH;

.
B

YMeHUs:

0 TeopeThyecKue:

* OTpeJIe/IUTh TIyTH PelleHHs TIOCTaBJIeHHOW 3a/laud, OYepTUTh KPYT (M3UYeCKHMX 3aKOHOB, 3HaHUE
KOTOPBIX [TO3BOJIUT PELLIUTh JAaHHYIO 33fiauy

* TIOCTaBUTh Lie/lb IPOBOAKMMOrO 3KCIIEPUMEHTA U OTpeJie/IUTh M0C/Iel0BaTebHOCTh AeCTBUM NIpY ero
TIpOBe/IeHNH

MpaKTHyecKue:

* pelliaTh THUIIOBBIE 33/]auM T10 pa3zenaM Kypca GU3HKu

* pa30upaThCs B MPUHIIUAMNAX J€HCTBUS (PU3NUEeCKUX TPUOOPOB U CIIOCO0aX WX IPUMEHEHUs

* POM3BO/IUTH PACUETHI I10 pe3y/IbTaTaM U3MepeHUH

* OL|eHMBaTh MOTPeLTHOCTb U3MepsieMbIX Be/TMUMH

* aHa/IM3UPOBaTh M10/TyueHHbIe Pe3y/IbTaThl ¥ COMOCTAaB/SATh UX C TeOpPeTHUeCKU ITPOrHO3UPyeMbIMU

* [IpeJICTaB/sATh PYHKIMOHA/IbHbIE 3aBUCUMOCTH (U3MUeCKUX BeJTMUKH B BU/je Tpa(UKoB;

HaBbIKU:

HaBBIKU:

IpPaMOTHO Y apTyMEHTHUPOBAHO W3/1araTh COOCTBEHHBIE MBIC/TH, 000CHOBBLIBAThH CBOU CYXK/I€HHS

* paboTarh C IUPOKUM KPyroMm (pr3rdeckrx mpubOpPoB U 000py0BaHUS

* COCTaBJISATh HAyUHble OTYETHI C TPaMOTHBIMH BBIBOAAMH O TIPO/ie/IaHHON paboTe;

* paboTarh C TMTepaTypoi U MHBIMU UCTOUHUKAMU WH(MOPMALIWY;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunaa @U3UKA sBiseTcst AUCIUIIMHON 00513aTe/IbHOM YacTh 6/10Ka 1 mporpaMmbl
TIOATOTOBKH 110 HaripasieHuto 24.05.01 ITpoekmuposaHue, npou3800CmMeo U 3KkCcnjayamayust pakem u pakemHo-
KOCMUYECKUX KOMI/1EeKCO8.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA.

Copepyxanue TACITUTITAHbI SIBJISIETCS OCHOBO# inti OCBOEHHMSsI TUCITUTUTAH:
A3POT'NIPOTA30JMHAMMKA.

Hpe,ELBapI/ITEIIbeIe KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

e OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U 00IIeNHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZlelIMpOBaHus, TeOPETUUYECKOTO U SKCIIePUMEeHTaIbHOTO UCC/IeJOBaHHS
JI71s1 pellieHHs] MH)KeHepHBIX 3a/iau ITpodeCCUOHAIBHOU e TeTbHOCTH

¢ OIIK-5 — CriocobeH pa3pabarbiBaTh U3NUECKHE U MaTeMaTHUeCKUe MOJIe/IA UCC/Ie[yEeMBIX MPOLIeCCOB,
SIB/IEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOoheCCUOHANMbHOM cdepe AesTeIbHOCTH IS PelleHUs
WH)XeHepHbIX 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh UCITUIIMHGI cocTaeset 10 3.e., 360 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. ®usnueckue oCHOBbI MexaHUKHM. 1.1. KuHemaruka
MartepHasbHOI TOUKM U TBep/loro Tesa. ITocTynate/ibHOe U BpalliaTe/ibHoe
[IBIDKeHMe TBepzoro Tena. 1.2. /luHamMuKa MaTepraabHON Touku. [ToHsTHe
1 P COCTOSIHMS B K/TaCCMUeCKOH MexaHMKe. 3akoHbl HproTOHa. YpaBHeHMe 86 40 20 1 9 46 20 20

JBWwkKeHysl. HenHepryaieHele cucTeMbl otcyeTa. Cuiibl MHepLuu. 1.3.
3aKoHbI COXpaHeHusl B MexaHuKe. 1.4. /luHaMuKa TBeporo Tena. 1.5.
TIpyHLN OTHOCHUTE/ILHOCTH B MeXaHuKe. 1.6. OCHOBBI Pe/ISITUBHCTCKOM
MeXaHHKH. 1.7. DeMeHTbl MeXaHUKH CIUTOLIHBIX CPefl.

Pa3paen 2. MosekynsipHasi pusuka u repmoguHamMuka. 2.1. OCHOBbBI
MOJIEKY/ISIPHO-KMHeTHUe KOl Teopyu. 2.2. DYHKI[UM pacripe/iesieHus.
Knaccuueckas ¥ KBaHTOBas CTaTUCTUKH. 2.3. OCHOBBI TePMO/JMHAMUKH.
1 2 TepmoguHamuueckue GyHKLMM cocTosiHUs Tpy Hauasia TepMOAMHAMUKH. 58 28 14 6 8 30 20 20
2.4. Hukn KapHo. IIpUHLMIBI TOCTPOEHHS TeM/IOBBIX MallMH. 2.5.
SIBnenve nepeHoca. 2.6.Cuibl MOJIEKY/ISIPHOTO B3aUMOZeHCTBYS.
PeasnbHble rassl. @a3oBble NpeBpalljeHHsl.

Bcero 3a 2 cemecTp 144 68 34 17 17 76 40 40

Pa3pen 3. DneKTpUUyecTBO M MarHeTusMm. 3.1. DneKTpuyeckoe rose B
BakyyMe. IIpOBO/JHMKH 1 IN3/IEKTPUKH B 3/1eKTPUUECKOM rofie. 3.2.
TTocTosiHHBIN 3/1eKTprUUecKuii TOK. 3.3. MarHuTHoOe 1one B Bakyyme. 3.4.
2 3 MarzuTtHoe 1osie B BeljecTBe. 3.5. DIeKTpPOMarHUTHast HHAYKLHS. 3.6. 107 51 24 13 14 56 30 30
‘YpaBHeHHs1 MakcBe/U1a B UHTerpasbHOi 1 auddepeHLpanbHoi dopme.
MarepuanbHble ypaBHeHus. 3.7. KBasucraloHapHble TOKU. 3.8. [TpuHLmn
OTHOCHTE/IbHOCTH B 3/1eKTPOJMHAMUKE.

Paspaen 4. ®usuka Kosiedanuii. 4.1. [apMOHUYECKHUI OCLI/IISATOP.
IIpumeps! rapMOHUYeCKUX OCLM/UIATOPOB.4.2. KuHemaTrka ¥ AXHaMUKa
rapMoHHuecKnx KosnebaHuii. 4.3. CBoGoAHbIe 3aTyXarolye KosebaHus.

2 3 4.4 BeIHYXX/IeHHble KojleOaHHsl rapMOHUYECKOTO OCLIM/LIATOPA TI0f, 37 17 10 4 3 20 10 10
JleliCTBHEM CHHYCOMAA/IBHOW CHJIbL. 4.5. PU3MYeCKUi CMBICT
CMeKTpaabHOTO pas/ioxkeHus. HopmanbHble konebanus (Mogbl.) 4.6.
AHrapMoHnueCcKHi 0CLUIATOP.

Bcero 3a 3 cemecTp 144 68 34 17 17 76 40 40

Paspen 5. BosiHoBbIe mporiecchl. 5.1. Yipyrue BosHbl. I1nockast
CHHycOU/abHast BOHA. BosHOBOe ypaBHeHHe. DHeprust ynpyroi BOHbL.
Cdepuueckue BoHbL Ctosiurie BosHbL. Oddexr Jorutepa. 5.2.
D/1eKTpOMarHUTHbIe BOJIHBI. DHeprus 3/1eKTPOMarHMTHOM BO/HbI. CBeT
Kak 3/71eKTpOMarHiTHas BoHa. [Tonspusanus cBeta. 5.3. ViHTepdepeHLus
BOJIH. VIHTepdepeHLst IByX MOHOXPOMAaTH4eCKUX BOJH. [ToHsATHE 0
KOTepeHTHOCTH BOJIH. VIHTep(epeH1nst CBETOBBIX BOJH. WHrepdepeHLys B 34 14 14 0 0 20 10 10
TOHKHUX IU1eHKax. 5.4. Judpakuus BosH. [Tpuniun IolireHca-PpeHess.
Judpakuust ®peHernst Ha KpyrioM otBepctun. Judpaxius OpayHrodepa
Ha NpsIMoii 6eckoHeuHo ey, JudpaxijoHHas peietka. Judpaxiyst
PEHTreHOBCKHUX J1yueit, dopmyna Bynbda-Bparra. 5.5. Bsaumogelicteue
9/1eKTPOMarHUTHBIX BOJIH C BelllecTBOM. OTpa)keHHe U NpeJioM/IeHHe CBeTa
Ha rpaHuile paszena fByx cpes. ®opmynsl @penensi. [lucrnepcust cBeTa.
®da3zoBasi ¥ TPyINIoBas CKOPOCTb.

Pa3paen 6. KeanToBas ¢u3uka. 6.1. TerioBoe usnyuenue. Ksantosas
ontuka. ®otoHel. 6.2. KopnyckynsipHo-Bo/lHOBO# fiyannsm. BonHsl fe
Bpotinst. [TpuHLMN HeorpeeneHHOCTH. 6.3. KBaHTOBbIE COCTOSHUSL.
BonHoBast GyHKLMS U ee CTaTUCTUYeCKH CMBIC. TIpUHLuMN
cymnepnosutuy. 6.4. YpaBHenue LlIpeauxrepa. Onepatopsl (hHU3nuecKux
Be/IMUMH. YacTuiia B OJHOMepHOH MoTeHIManbHOM siMe. TIpoxoxeHue
YaCTUL{bI 1107 U HaJ| [IOTeHLMAIbHBIM 6apbepoM. I'apMOHUUeCKuii

2 4 ocuustop. 6.5. CTpoeHre atomoB. CrieKTpbI BOZOPOJONO06HBIX 38 20 20 0 0 18 10 10
aromoB. Teopust Bopa. KanToBasi Teopust crpoeHus aroma. KBaHToBEIE
uncsa. 6.6. OCHOBBI TEOPUM CTPOEHHsI MHOT03/IEKTPOHHBIX aTOMOB.
Tpuniyn IMaymu. Ileproanyeckas cuctema snemenTos [I.M.Menjeneesa.
6.7. Ctpoenue Mosneky/. Ousnueckast IPUPOfia XUMUUECKOH CBSI3H.
VloHHas 1 KoBa/leHTHas CBA3b. Mo/ieKy/spHble CrieKTpel. 6.8. AToMHOe
sapo. CTpoeHue aToMHoro si7ipa. [ledekr Macc. Pa/jn0aKTHBHOCTb
nipeBpallleHus siiep. SjepHble peakiyu. JeMeHTapHble YaCTULIbL.

Bcero 3a 4 cemecTp 72 34 34 0 0 38 20 20
Bcero 1o JuCHMILIHHE 360 170 102 34 34 190 100 100

3.2. AyAUTOPHBIN NPAaKTUKYM

Homep u
P Oo0neMm,
Ne |HamMeHOBaHue
TeMa NpaKTUYeCKOro 3aHATHUS aya.
n/n pas3jena
4acoB
JUCLUILIUHBI
1 |Pa3pen 1. 1.1. KuneMaTrueckue XxapakKTepUCTHUKU ABMKEHUS: TPaeKTOpUs, 9
dusnueckue repemelleHye, yTb, CKOPOCTb, YCKOPEHHUe, YIIOBask CKOPOCTh, YIJIOBOe
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OCHOBBI yckopenue. 1.2. /lnHaMyKa MaTepralbHOW TOYKY, 3aKOHbI HetoTOHa. Cuibl
MeXaHUKHU. B MeXaHUKe: CH/ia TPeHUsl, CUia YIPyrocTy. 3aKOH BCEMUPHOTO TATOTEHMUSI.
HewnnepunanbHbie cMCTeMBI OTCUeTa, CHA/IbI MHepUuuud. 1.3. IMnynbc
CUCTEeMbI MaTepUajIbHBIX TOUueK. PaboTa, KUHETUUECKas U TTOTeHIUa/IbHAsT
9Heprusl. 3aKOHbl COXPaHeHUsl UMITy/bCa U 3Hepruu. 1.4. lunamuka
MOCTYIAaTe/IbHOI0 U BpalllaTebHOI0 ABW)KEHUS TBEPLOro Tena.
2.1. YpaBHeHue COCTOSIHUS U/lea/IbHOrO rasa — ypaBHeHUe MeH/le/ieeBa-
Paszien 2. Knanetipona. OcHOBHOe ypaBHeHHe MOJIEKY/IIPHO—KUHeTHUe CKO TeOPUU.
MoKy sipHasi MonekynsipHO-KUHETUUeCKUM CMBIC/ [JaB/IeHUs U TeMIleparypel. 2.2.
2 F— Pacnpesenenve MakcBesisia MoJieKys rasa o ckopoctsam. CpezHue 8
TepMOZHAMIIKa. CKOpPOCTU MoJieKy/1. PacnipefiesnieHre BosibliMaHa MoJIeKy/ 1 B CUJIOBOM
MoTeHIMaTbHOM rosie. bapomeTtpuueckas Gpopmyna. 2.3. I u Il Hauana
TepmoarHamMuku. KT/ nukanyeckux npoueccos. 2.4. DHTPONuUs
Bcero 3a 2 cemectp 17
3.1. 3akoH Kynona. Pacuet HarpspkeHHOCTeH 37eKTpocTaTUueCKUX mojiei u
CHUJI B3aUMO/ZeNCTBUs B BakyyMe. [IpuHiun cynepnosunud. 3.2. Teopema
laycca A/ BeKTOpa HaMpsSPKEHHOCTH 371eKTPOCTaTUUeCKOTO T0JIs B
BakyyMe. [IoTeHLIMa/ 3/1eEKTPOCTATUUECKOTO 110715, CBS3b MEXIY
HarpsDKEHHOCTHIO U TioTeHIanoMm. 3.3. Kongencaropel. PaboTa v sHeprus
Paszien 3. 71eKTpruyecKoro noJjs. 3.4. 3akoH buo-Casapa-Jlarniaca B Bakyyme. 5
3 [Snextprectso [Ipunymn cynepnosvuyu. TeopemMa 0 LYPKY/ISILUU BEKTOpa MarHUTHOM 14
i marHeriay,  |ATAYKLMH. 3.5. Cuna JlopeHua. [IBrvkeHye 3apsyKeHHON HacTULp! B
OHOPOAHOM MarHUTHOM nosie. Crsta Amrepa. [I0TOK MarHUTHOU
UHAYKIWHW. PaboTa 1pu JBM>KeHUH TTPOBOJHUKA C TOKOM B MarHUTHOM TIOJTE.
3.6. DneKTpoMarHuTHasi UHAYKLUs. 3apsifi, TPOTeKaroluii B IPOBOJHUKE
npy Bo3HUKHOBeHUU JJIC MHAYKUWU. SIBIeHre caMOUMHAYKLMH, TOKU TIPU
3aMbIKaHWUY M pa3MblKaHWY LieNy. DHeprusi MarHUTHOrO noJis. 3.7
ODJIeKTpAYeCKOe ¥ MarHUTHOE T10J1e B BelljeCTBe. YpaBHeHus1 MakcBesia
Pazgen 4.
4 |®usuka 4.1. CBoboziHBIe, 3aTyXaroL¥e 1 BBIHY>K/IeHHbIe MeXaHUueCKHe U 3
o 3/IEKTPOMAarHUTHEIE KojiebaHwUs.
Kose6aHui.
Bcero 3a 3 cemecTp 17
Bcero 3a 4 cemectp 0
3.3. JTaGopaTopHBIi NPAKTUKYM
Homep u Oomem,
Ne |HamMeHOBaHHeE
Tema /1a00paTOPHOro NPaKTHUKyMa aya.
n/n pasfena
JUCIUILITUHBI uacos
BBogHoe 3aHaTHE. MeTonbI pacueTa MOrpelHOCTH U3MepeHUH.
BrimonHeHue BBOHOM 1abopaTtopHoi padoThl. CTYEHThI BLITTOTHSIIOT 2
pabOThI U3 TIEPEUNCIEHHBIX B COOTBETCTBUU C UHAUBUYATbHBIM IrpaduKoM
BBITO/IHEHUS J1TAOOpaTOPHBIX paboT B 1ab0paTOpyy MEXaHUKU U
MoteKy/sspHor ¢hu3uku: JIp Ne2./3yueHre paBHOYCKOPEHHOTO JBHKEHUSI
Paszen 1. Ha maimHe AtByza. JIP Ne3.Ompenenervie ko3 duipieHTa TpeHUs KaueHusl.
B — JIP Ned. UccnenoBaHue LieHTpaabHOro yaapa mapos. JIPNeS. Onpesenenue
1 OCHOBDI YCKOpPEeHHUs1 CBOOOJHOTO TIa/IeHHsT TIPY TTOMOIIA MaTeMaTHUYeCKOro U 11
MEXAHUKI 000poTHOTrO MasaTHUKOB. JIPNe6. VccieqoBaHue 3aKOHOB AMHAMUKHU
’ BpalljaTebHOr0 ABWKeHUsl TBepAoro Tena. JIPNe7. OnpeseneHre MOMeHTa
MHepLMU MassTHUKa MakcBesia. JIPNe8. OrnpeiesieHe MOMeHTa UHEPLIUA
TBEPAbIX TeJ C MOMOIIBI0 KDY TH/IBHBIX Kosiebaruii. JTPNe9. OnpesienieHue
MOZy/Is1 KpyYeHUs] HUTH M MOMEHTa MHepLIMH CUCTEeMBI, COBepILaoLLei
KpyTuibHbIe Kosiebanust. JIPNe10. OnpesiesieHre CKOPOCTH MOHTa)KHOTO
MaTpoHaA C MOMOIIIBI0 0a/ITMCTUUECKOTO KPYTH/ILHOTO MasiTHUKA.
2 |Pa3sgen 2. CTyzieHTBI BBITOJHSIIOT OHY paboTy 13 Tlepeurc/ieHHbIX B COOTBETCTBUH C 6
MonekyasipHasi |[AHAUBUYATbHBIM rpaKOM BBITIOJTHEHHS TaD0pPaTOPHBIX PaboT B
¢usuka u JlabopaTopyy MeXaHUKU U MOJIeKysipHOU (du3uku. JIPNel. Ornpegenenue
TepMOAVHAMUKA. [yHUBEpCaJbLHOM ra30BOM MOCTOSHHOM MeTo/[0oM OTKauKu. JIPNe2.

Omnpenenenue orHorenus (Cp/ Cv) MeTOJ0M 3BYKOBBIX CTOSTUHX BOJTH.
JIPNe3. Onpefienenrie otHorenus (Cp/ Cv) metogom Kiiemana u [le3opma.
JIPNe4. Onpegnenenne otHouenus (Cp/ Cv) metopom Kremana u [le3opMma c
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riomotbto ycraHoBKU PIIT1-6H. JIP Ne5. M3ydyeHue TeruioBbIX MalllvH Ha
npumepe apuraressi Crupauara. JIP Ne 6. Onpeyiesienre ko3d¢ureHTa
BA3KOCTH XUAKOCTH. JIPNe7. OnipesesieHue ko3¢ ¢uiiieHTa BI3KOCTH
BO3/lyXa KanwiispHbIM MeTozoM. JIP Ne8. Onpezenenue
TeIUIONPOBOAHOCTH BO3AyXa

Bcero 3a 2 cemecTp 17
BBozHoe 3ansiTHe. BBogHas 1aboparopHasi pabota. Pabora ¢
3/IeKTPOU3MEPUTETbHBIMU MpubopamMu. CTyZeHThI BBITIONHAIOT 2 PaboThI U3
Tepeunc/ieHHbIX, B COOTBETCTBUU C UHUBUAYATbLHBIM rpa(UuKom
BBITIOJTHEHUS 1a00PaTOPHBIX PabOT B 1abOPaTOPUM 3/IEKTPUUECTBA U
MarHetusma. 13 naboparopHoro rnpakrtukyma "OnektpuuectBo' JIPNel.
N3yueHure 371eKTPOCTaTUUeCKOTO OISl MeTOJ0M MoenupoBanusi. JIPNe2,
Paszen 3. 3akonbl Kupxroda. JIPNe3. VccnemoBanne 3aBUCUMOCTH TI0I€3HOM
3 |Snexrpuuectso Mo1uHocTy, KITIT ncTouHMKa TOKa U CUIIbI TOKA B Ljenu 0T Harpysku. JIPNeS. 13
1 MATHOTHEM. I/Isy:JeHI/Ie MPOLIeCCOB 3apsAza v pa3psifa KoHaeHcatopoB. JIPNe6. Vzyuyenune
CBOMCTB cerHeTo3/1eKTpuKa. M3 n1abopatopHOro npakTrkKyMa
"DOnekrpomartetusm" JIPNel. MI3smepeHvie MarHUTHOTO 1osist 3emiid. JIPNe2.
OnpefeneHre HaNPsKEHHOCTU MarHUTHOTO TOJIS1 B TOUKaX OCU KPYTOBOTO
ToKa. JIPNe3. MI3yueHrie MarHUTHOIO T10JIs1 COJIEHOW/IA C TIOMOLLBIO laTyrKa
Xosna. JIPNe4. ViccnejoBaHue MmeT/iv rucTepesrca ppeppoMarHeTHKa.
JIPNe5. OrnipefiesieHrie B3aMMHOM MHAYKTUBHOCTH ABYX KOHTYPOB. JIPNe6.
N3yueHue siByieHUsT B3aUMHOM UHTYKLIUN
CTy/ieHThI BBITIO/IHAIOT J1ab0PaTOPHYIO paboTy W3 MepPeunC/IeHHbIX, B
COOTBETCTBUM C UH/IUBUyaIbHBIM I'PaMKOM BBHITIOJTHEHUS JTaO0OPaTOPHBIX
Pazgen 4. paboT B mabopaTopuu 3/1eKTpUUeCcTBa U MarHeTusma. M3 maboparopHoro
4  |®u3uka rpakTuKyMma "OnekrpruecTBo" JIPNed. OrnpesiesieHue JU3IeKTpUYeCKUX 4
KoJ1e0aHUM. TIPOHHUIIA€MOCTEH KUJAKOCTeN U TIOSIPU3YeMOCTH HETIO/IIPHOU MOJIEKYJIBI
pe30HaHCHBIM MeTo/ioM. JIPNe7 V3yueHue BBIHYK/IEHHBIX KOeOaHUH B
KosiebaTesTbHOM KOHTYpe.
Bcero 3a 3 cemecTp 17
Bcero 3a 4 cemectp 0
3.4. CamocronaTenbHast padora crygeura (CPC)
Homep u
Ne |HamMeHoBaHHe OoneMm,
Copep)xaHue yueOHOro 3afiaHus
n/n paspaena 4acoB
JUCLIUILUTUHBI
Paszien 1. BeinosiHeHre BBOJHO# 1abopaTopHOil paboTsl. [ToAroToBKa K
DB CKIe JlabopatopHeIM paboram Nel, 2. Odopm/ieHHe 0TUETOB 10 3 1ab0PaTOPHBIM
1 paboram. IToaroroeka K 3aiqure jabopatopHbix pabot. [Togroroska I13 mo 46
OCHOBBI
TemaM Ne 1,2,3,4. [ToaroroBka K Tectam Nel,No2. Brirno/iHeHHe JOMaIITHEro
MeXaHUKHU.
3aganus Nel
Pazpen 2. IMoaroToBka K 1aboparopHoii pabore. OdopmiieHHe OTYETa T10
9 MonekyasipHasi  [1abopatopHoti paborte. IToaroroska I13 mo Temam Ne 1-4. TToarotoBka K 30
¢u3vka u TecTy Ne3. TToAroToBKa K 3aruTe 1abopaTopHoii paboTel BeimonHeHHe
TepMOJHWHAMMKA. | JOMAalIHero 3agaHus Ne2
Bcero 3a 2 cemecTp 76
IToaroroBka K naboparopHbiM padotam Nel, 2. OdopmiieHre OTUYETOB 10 2-
Pazgen 3. M j1abopatopHbIM paboTam. IToArOTOBKA K 3allyTe J1abopaTOpHBIX paboT.
3  |9nektpuuectBo |[ToaroroBka kK Tectam Nel,2 IToaroroBka K I13 mo Temam Ne 1- 7. 56
v MarHetusMm.  |BeimosiHenne [JomarmHero 3aganus Nel. ITogroroska k Tecty Ne 3.
Brmonnenue TomariHero 3aganus Ne2
Pasgen 4. IToaroroBka K j1aboparopHoii pabore. OdopmieHre oTueTa Io
4 |®wusmka naboparopHoii pabote 3aiuTa abopatopHoli pabotsl [TogroroBka K recty | 20
KojIe6aHu. No3.
Bcero 3a 3 cemecTp 76
Paspen 5. " o
5 |Bomosue POBTOPQHI/IE JIEKL]I/IOHI'{'OFO MaTepHasia o reMam "®usmka kosnebanuit" u 20
BosnHossle npoueccer”. ITogroroeka k Tectam Nel, 2
MPOLIECCHI.
6 |Pa3gen 6. [ToBTOpEHME IEKLIMOHHOTO MaTeprasia o TeMaM paszesa "KsaHToBast 18
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¢u3uka" ITogroroeka kK Tecty Ne3

KBanrtoBast
¢busmka.

Bcero 3a 4 cemecTp 38 |
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAII/IMHBI
CEMECTP HEJEJ/IN CEMECTPA
12/3/4 5 6|78 9 10(11/12/13/14 15 16, 17
Tect, OTu. 110 A3, Tect, OTu. 110 A3, Tect, OTu. 1o

2 JIP Ap JIP Ap JIP AP

3 ap ap Op
.

4 P P P sau.

YcoBHBIE 0003HAUEHHUS:

P — nauarHocTUueckasi paboTa;
Tect — TecrT;

Ortu. 1o JIP — otuet nio JIP;

[3 — nomauHee 3asjaHue;

mud. 3au. — auddepeHIMPOBaHHBIHN 3a4erT.

TeKyIuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOZIUTCS B IUCKPETHbIE BpeMeHHble MHTepPBAaJIbI B
ciefyroumx popmax:

[MarHocTuyeckasi pabora;
TeCT;

oTuet 1o JIP;

JOMallHee 3a/laHue.

HpOME)KYTO‘lHaH dTTecTaluda rMMpoBOAUTCA B Cl)OpMaXZ

JK3aMeH;
muddepeHIIMPOBaHHBIN 3aUeT.
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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 MosnekyssipHast ¢pusuka. CI16.5I'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2012, 351. pec.
3. . MexaHuKa 1 Moseky/sipHast dusuka. CI16.6I'TY "BOEHMEX" um. [I. ®. YctuHora, 2012, 620 3K3.
4. . TTpaktukym no ¢usuke. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHosa, 2005, 862 3Ks3.
5. . Cnekrpel aroma. Teopust bopa. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctrHoBa, 2006, 959 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.FT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007, 371. pec.
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. ®. Yctunosa, 2023, 551. pec.
11. 1. JI. ®énopog, JI. Y. Bacunbera, [I. FO. VBaHoB. . Keanrtopas onruka. CI16.6I'TY "BOEHMEX" um.
H. @. YcruHoBa, 2021, 175 3Kk3.
12. 1. JI. ®énopos, F0. H. Jlazapera, B. I. CpeauH. . ®usuka. Boasel. CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2021, 31. pec.
13. . JI. ®énopos, FO. H. Jla3zapeBa, B. I. CpeguH. . ®usnka. Mexanuka. CI16.6I'TY "BOEHMEX" um. 1.
®. Yctunona, 2016, 116 3k3.
14. 1. JI. ®énopos, FO. H. JlazapeBa, B. I. CpeauH. . dusuka. OCHOBBI MOMEKY/ISPHO-KUHETUYECKOU Teopru
u repmoguHaMuky. CIT16.BT'TY "BOEHMEX" um. [I. ®. YcruHosa, 2017, 152 3k3.
15. 1. JI. ®énopos, 0. H. Jlazapera, B. I. Cpeaun. . ®usvka. Marsetusm. CIT6.BI'TY "BOEHMEX" um.
. @. YcruHoBa, 2019, 222 3k3.
16. [I. JI. ®énopos, FO. H. Jlazapesa, B. I. CpeguH. . ®usnka. Konebanus. CI16.BI'TY "BOEHMEX" um. /1.
®. Yctunona, 2020, 135 3k3.
17. . JI. ®énopos, FO. H. Jlazapera, B. I. Cpeaun. . ®usuka. nekrpuuecteo. CI16.5T'TY "BOEHMEX"
uM. [I. ®. YcrruHoBa, 2018, 128 k3.
18. [I. }O. Meanog, T. H. Kussesa, FO. H. JIazapesa. . BBeieHue B MaTeMaTHUeCKYH0 00pabOTKy pe3y/IbTaToB
skcriepuMenTa. CIT6.BI'TY "BOEHMEX" um. 1. ®@. YctuHoea, 2018, 444 3k3.
19. [I. ¥O. MBaHoB, 0. H. Jla3apeBa. . Matemarrueckasi 06paboTKa pe3y/ibTaToB M3MepeHHi B IpUMepax.
CII6.FI'TY "BOEHMEX" um. /. @. YctuHOBa, 2019, 247 3K3.
20. E. T. bopomuHa, A. H. CrapyxuH. . KanroBast Mmexanuka. CI16.FT'TY "BOEHMEX" um. /1. ®.
YcrtuHoBa, 2012, 311. pec.
21. E. T bopoguHa, A. H. CtapyxuH. . Konebanus v BosiHbl. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
2011, sn. pec.
22. E. T. bopoauHa, JI. Y. BacusbeBa, JI. B. Kotosa. . Dnekrpomardetusm. CI16.: M3a-8o BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2023, 311. pec.
23. 1. B. CasenbeB. Kypc ¢usuku. T. 3 KBanrosas ontuka. BI'TY "BOEHMEX" um. [l. ®. YctuHoBa, 2008,
298 3Kk3.
24. . B. CasenbeB. Kypc dusuku. T. 2 Snekrpuuectso. BI'TY "BOEHMEX" um. [I. ®. YcruHora, 2008,
285 3Kk3.
25. . B. CaeesnbeB. Kypc obmeit pusvku. T. 1 Mexanuka. MonekynspHas ¢usvika. BI'TY "BOEHMEX"
uM. [1. @. Ycrunosa, 2007, 291 3ks.
26. . B. CagesnibeB. Kypc o6itei pusvku. T. 2 DinekTpuuectBo U MarHeTsM. BosHel. Ontrka. CI16.BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2007, 279 3k3.
27. 1. B. CagenbeB. Kypc ¢usuku. T. 1 Mexanuka. BI'TY "BOEHMEX" um. [I. ®. YctuHoga, 2008, 370
9K3.
28. N. E. Uponos. DnekrpomarHetusM. OcHOBHBIe 3akOHBI. M.: BUHOM. Jlabopatopust 3Hanwmid, 2006, 10
9K3.
29. M. K. Hekpacog. . OCHOBbI (hDM3UKH aTOMHOTO si/ipa U 37ieMeHTapHbIX yactuil. CTI16.BT'TY "BOEHMEX"
uM. [I. ®. YcruHoga, 2010, 35. pec.
30. JI. 1. BacuneeBa, b. C. I'ybaHog, T. B. iraHoBa. . MeToab! pelieHus 3ajau 1o ontuke. CI16. BT TY
"BOEHMEX" um. 1. ®@. YctuHoga, 2008, 1. pec.
31. JI. 1. BacuneeBa, H. A. VBaHoBa, [I. JI. ®énopos.. . Mexanuka. CI16.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2010, 428 5K3.
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32. JI. Y. BacunbeBa, H. A. VBaHoRa, T. H. KHsi3eBa. . DeKTpoMarHuTHoe mosie B Betecte. CI16. BT TY
"BOEHMEX" nm. []. ®@. YctuHoBa, 2017, 400 3K3.

33. JI. W1. Bacunbesa, H. A. BaHoBa, FO. H. JIazapeBa. . CratrcTiueckue pacrpezeneHus B Qu3uke.
CII6.BI'TY "BOEHMEX" um. /. ®. YctuHoBa, 2015, 254 3K3.

34. H. A. VBaHoBa, O. C. Komapoga, T. H. KusizeBa. . Mexanuka. Cankrt-IletepOypr: U3a-8o BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2023, 371. pec.

35. FO. H. JlazapeBa, B. A. XKuBynuH, [I. B. Bunorpazackuii. . Dnekrpuuectso. CI16.: 3a-Bo BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2023, 122 3K3.

5.2. JlorionHUTe IbHAs IUTepaTypa Mo AUCLUIIIMHE:

1. 1. E. Uponoe. KeanToBasi ¢pusuka. OcHoBHbIe 3ak0oHbI. M.: BUHOM. JlaGopatopus 3Hauui, 2007, 3 3K3.
5.3. Ilepuoguueckue U3gaHus:

1. EcTecTBeHHbIe U TeXHUYECKUE HAYKHU.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTy "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUILIUHLI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHs;

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-0MOIMOTeuHast CHCTeMa;

3. https://ibooks.ru/ — 3BC AHOyKc.py - 3T0 60/bII0M BEIOOP aKTya/lbHOM UTepaTyphl /s BalLei
OUOMMOTEKH B 3/IEKTPOHHOM BU/IE;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHas oubmoreka BT TY «k BOEHMEX» um. [1.®. YCTHHORA;

5. https://urait.ru — I'maBHast — O6pa3oBatenbHas riargopma FOpaiiT. I/ By30B 1 CCy30B..

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmonameHast yiekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnmioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VndopmalLioHHbIe CTIPaBOYHBIE CHCTEMBI:
1. Texakcriept — VTHMOPMaIMOHHBIN TIOPTal TEXHUYECKOTO peryupoBaHus: HopMel, ipaBuia, CTaHAAPTHI
Pd;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHbBIN TTOpTas ITPaBoBOi HHGMOPMAaI[UH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsl.

5.6. ndopmalirioHHbIe TeXHOJIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
1. 'nTepakTyBHas fOCKa.

6.2. IlpakTHYecKue 3aHATHUA:

1. lHTepakTBHAas JOCKa;
2. AyIMTOpHS C YMCJIOM TI0CAJI0UYHBIX MECT HE MEHBIIIe KOJIMUeCTBA 00yUaroIuXCs.

6.3. J/TabopaTopHbIe 3aHATHA:

1. YcTaHOBKY /1J151 IPOBe/ieHUs 1ab0paToOpHBINX PaboT Mo «MeXaHUKa, MOJIEKY/IsIpHast (hHU3MKa»;
2. YcTaHoBKa /11 1abopaTopHBIX PaboT Mo "DJIeKTPUUeCTBO U MarHETU3M .

6.4. Ilpouee:

1. pabouee mMecTo mperofaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTyTIoM B VIHTepHeT;
2. paboune MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
I/ paboThI B 37IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
DOU3NKA

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa ®U3UKA  saBnseTcs JUCHUILUIMHON 00M3aTe/IbHOH 4YacTH 0Ooka 1 mporpammel
TO/ITOTOBKM T10 HaripaBieHuto 24.05.01 IIpoekmupogaHue, npou3go0cmeo U 3Kcnayamayusi pakem u pakemHo-
KocMuueckKux Komnaekcog. JuciriimHa peamm3yetcss Ha (akynstete O EcrtectBeHHOHayuHbli BI'TY
"BOEHMEX" um. [].®. YcruHoBa Kadenpoit 04 ®U3NKA.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
OIIK-1 CriocobeH TIpUMEHSITh €CTeCTBeHHOHAyUHbIe W 0OIIeMHKeHepHbIe 3HAHUS, METO/bl MaTeMaTHUeCKOTO
aHa/iM3a W MOJESUPOBAHMS, TEOPeTHUeCKOT0 U JKCIIePUMEHTAJIbHOTO WCC/IeOBaHUS [Ijisi  peleHust
WH)XeHEePHBIX 3a7iad ITpodeCCUOHATLHOU JieITeTbHOCTH;
OITK-5 CriocobeH pa3pabathiBaTh (pu3ruecKre ¥ MaTeMaTHUeCKHe MOZETN UCCIeAYeMbIX TPOLeCCOB, SBJIEHUH
1 00bEKTOB, OTHOCSIIUXCA K MpodeccroHanbHOMN cdepe [esTeTbHOCTH /1S pellieH|s] MHKeHePHBIX 3aziau.

CogeprkaHye AYMCLUITIMHBI OXBaThbIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C M3y4yeHHeM (yHAaMeHTalbHbIX MTOHSTHH,
3aKOHOB M TEOpWH K/IacCMYecKOM W COBpeMeHHOH (M3MKMU 110 OCHOBHBIM pasfjesiaM: (HU3NUecKrue OCHOBBI
MeXaHWKH, 3/IeKTPUYeCcTBa U MarHeTHU3Ma, 3JIeKTPOAMHAMUKY, GU3NKK KojieOaHWi U BOJH, ONTHUKH, KBAHTOBOM
(13MKY, aTOMHOM U s/1epHOU (PH3UKU.

[TporpamMMoil AUCLIUI/IMHEI TIpelyCMOTPEeHBI CJie[jyIoiiie BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx popmax:
e /WarHocTuueckas pabora;
* TeCT;

e oTuer 1o JIP;
e JOMalllHee 3a/laHue.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e 5K3aMeH;
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast TPYZOEMKOCTh OCBOEHHUSI AUCLHMIUMHBI cocTtaBiseT 10 3.e., 360 u. TIporpaMmoil AWUCIUTUTHHBI

TpelyCMOTPEHBI JIEKIIMOHHBIe 3aHATHs (102 u.), npakTuueckue 3aHATUS (34 4.), 71a00paTOPHBIN MPaKTUKYM
(34 u.), camocTosTenbHas pabota ctyaenTa (190 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

DPU3UKA

TpyZ0eMKOCTb OCBOEHUS JUCLIAIIINHEI cocTaisgeT 360 u., u3 Hux 170 4. ayAUTOPHBIX 3aHATHH, U 190
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

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

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

HaumeHoBaH#e paboThI

PexkoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 1. ®u3nuecKkue 0CHOBbI MeXaHUKH.

BrinonHeHue BBOAHOM 1abopaTopHOi pabOTHI.
IMoaroToBka K mabopatopHeM paboTtam Nel, 2.
OdopmieHre 0TUeTOB 110 3 1ab0paTOPHLIM paboTam.

I13 no temam Ne 1,2,3,4. TToaroroBka K Tectam Nel,No2,
Brimonnenue gomariHero 3agaHus Nel

IToaroroBka K 3aiure gabopaTtopHeix pabort. IToaroToBKa W. B. Caserbes. Kypc obujeii

. FO. Ueanos, FO. H. Jlazapesa.
Maremarrueckast 06paboTka
pe3ynbLTaToB U3MepeHuit B
npumepax: CIT6.BI'TY
"BOEHMEX" um. []. .
YctuHoBa, 2019 (Bce)

H. JI. ®énopos. . MexaHuKa:
CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2010 (1-3)

. JI. ®énopos, 0. H. Jlasapesa,
B.TI. CpenuH. . ®dusuka.
Mexanuka: CI16.BT'TY
"BOEHMEX" um. [I. ®.

YctuHOoBa, 2016 (1-4)

N. B. CagesnbeB. Kypc ¢pusvku. T.
1 Mexanuka: BI'TY "BOEHMEX"
um. 1. ®. YcruHosa, 2008 (1-8)

¢usuku. T. 1 MexaHuKa.
MonekynsipHas ¢usuka: BI'TY
"BOEHMEX" um. []. .
YctrHOBa, 2007 (1-6)

. MexaHHKa ¥ MOJIeKy/IsIpHast
¢usuka: CI16.BI'TY "BOEHMEX"
uM. [I. @. YctuHoBa, 2012 (Bce)
. FO. Ueanos, T. H. Kns3era, 1O.

H. JlazapeBa. . BBezenue B
MareMaTh4yecKyr o6paboTKy
pe3yJ/IbTaToB SKCTIepUMeHTa:
CII6.FT'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2018 (Bce)

H. A. VBanHoga, O. C. Komapoga,
T. H. Kusasesa. . MexaHuka:
Cankr-ITetepbypr: U3a-eo BI'TY
"BOEHMEX" um. []. ®.

YctuHOBa, 2023 (BCe)

JI. 1. BacunseBa, H. A. IBaHOBa,

46

Wroro no pasgeny 1

46

Pazpen 2. Moneky/isipHas ¢pu3HUKa U TepMOJUHAMHUKA.

IToaroroeka K naboparopHoii pabote. OdopmiieHue
oruyeTa 1o jlaboparopHoii pabote. IToaroroBka I13 o

15

. MexaHHKa ¥ MOJIeKy/IsipHast

¢usuka: CI16.6I'TY "BOEHMEX"

30
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TemaM Ne 1-4. [Toaroroska K Tecty Ne3. ITogroroska K
3amuTe 1abopaTopHol paboThl BeINoHeHUe OMAaIIHEero
3aziaHust Ne2

M. 1. ®. Ycrunora, 2012 (Bce)
. JI. ®énopos, 0. H. Jlasapesa,
B. T. CpeguH. . ®usrka. OCHOBBI
MOJIeKy/ISIPHO-KMHETUYe CKOM
TeOpUU U TepMOJIMHAMUKU:
CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2017 (1-5)

A. JI. 3arpebun, M. T Jleaués, O.
C. AnekceeBa. . MonekynsipHast
¢u3MKa ¥ TepMOAVHAMUKA:
CII6.BI'TY "BOEHMEX" um. [I.

®. YcruHoBa, 2007 (1-4)

M. O. benosa, JI. . Bacunsera, O.
C. Komaposa. . MosekyssipHast
¢usuka: CaHkr-Iletepbypr: 13-
Bo BI'TY "BOEHMEX" um. [I. ®.
YctuHOoBa, 2023 (BCe)

N. B. CaBenber. Kypc o0irieti
¢dbu3uku. T. 1 MexaHuKa.
MonnekysnsipHas ¢usuka: BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2007 (10-12,14)

JI. 1. Bacunnera, H. A. VIBaHOBa,
FO. H. JIazapega. .
CratucTiueckue pacrpeziesieHVst B
¢wusuke: CI16.6T'TY "BOEHMEX"
um. 1. ®. YcruHosa, 2015 (1-5)

Wrtoro no pasgeny 2

30

Pazgen 3. J1eKTpHueCcTBO U MarHeTU3M.

[MoxgroroBka K iabopatopHbiM paboram Nel, 2.
OdopmiieHre OTUETOB 110 2-M J1abOpaTOpHLIM paboTaM.
IMoaroToBka K 3ammuTe abopaTopHBIX pabot. ITogrotoBka
K TectaM Nel,2 IToaroroska k I13 o Temam Ne 1- 7.
Brimonnenue [JomaruHero 3aganust Nel. [ToarotoBka K
Tecty Ne 3. Bemmonnenue [JoMarHero 3aganus Ne2

. Dnekrpomaruetusm: CI16.BT'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2009 (Bce)

M. JI. ®énopos, FO. H. Jlazapega,
B.T. Cpenun. . dusnka.
OnekrpuuectBo: CI16.BT'TY
"BOEHMEX" um. []. ®.
YctrHoBa, 2018 (1-6)

. JI. ®énopos, FO. H. JIa3apesa,
B. I. CpeauH. . ®u3uka.
Marnetusm: CIT6.BI'TY
"BOEHMEX" um. []. .
YctuHOoBa, 2019 (1-6)

E. T bopoguHa, JI. 1. Bacunbesa,

JI. B. Kotosa. .
OnekrpomarHetusm: CII6.: M3a-Bo
BI'TY "BOEHMEX" um. [1. ®.
YctrHOBa, 2023 (BCe)

A. JI. 3arpebun, M. T Jleanes, T.
A. ITaBnoBa. . Marnetusm:
CII6.FI'TY "BOEHMEX" um. [I.

®. YcruHoBa, 2007 (1-4)

JI. 1. BacunbeBa, H. A. MIBaHOBa,

T. H. Kussesa. .
J/eKTpOMarHuTHOE T0Jie B
BerectBe: CI16.BT'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2017 (1,2)
FO. H. Jla3apeBa, B. A. JKuBynuH,
. B. BuHorpazackuii. .
OnexrpuuectBo: CII6.: U37-Bo
BI'TY "BOEHMEX" um. [1. ®.
YctuHoBa, 2023 (Bce)

16

N. E. Upopos.

56
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OnekrpoMmarHetnsM. OCHOBHBIE
3akoHbl: M.: BMHOM.
Jlabopatopust 3HaHmi, 2006 (BCe)
N. B. CaBennes. Kypc obrieti
¢u3uku. T. 2 DeKTpUuecTBo U
MarHetusm. BosHel. OnTuka:
CII6.BI'TY "BOEHMEX" um. [I.
®. YctunHosa, 2007 (1-9)

. [IpakTukyMm 110 pusvKe:
CII6.FI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2005 (1-4)

W. B. CaBesnbeB. Kypc ¢usuku. T.
2 JOnektpuuectBo: BI'TY
"BOEHMEX" um. []. ®.
YcruHoBa, 2008 (1-9)

Wroro no pasgeny 3

56

Paspen 4. ®u3uKa Ko/iedDaHUM.

pabotsl [TogroroBka K Tecty Ne3.

IMoxroroBka K 1laboparopHoii pabore. OdopmieHne
oTueta 110 1abopaTopHoii pabote 3amyTa 1a60paTOpHOi

E.T. Bopoguna, A. H. CtapyxuH. .
Kone6anws v Bonnbl: CI16.BI'TY
"BOEHMEX" um. []. ®.
Yctunoga, 2011 (1,3)

. Dnekrpomaruetnsm: CI16.BT'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2009 (Bce)

1O. H. Jla3apeBa, B. A. JKuBynuH,
. B. BuHorpasckuii. .
Onektpuuectso: CII6.: V31-BO
BI'TY "BOEHMEX" um. [1. ®.
YctrHOoBa, 2023 (Bce)

L. JI. ®énopos, FO. H. Jlazapesa,
B. I. CpepuH. . dusuka.
Kone6anwust: CI16.BT'TY
"BOEHMEX" um. []. .
YctrHOBa, 2020 (BCe)

U. B. CaBenbeB. Kypc o6meii
¢usukn. T. 2 DneKTprUUecTBO U
MarHeTrsMm. BosHbl. OnTuka:
CII6.BI'TY "BOEHMEX" um. [I.
®. Ycrunosa, 2007 (8)

E. I'. BopoguHa, JI. 1. Bacunbesa,
JI. B. Korosga. .
Onekrpomarnetusm: CII6.: M3a-Bo
BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2023 (Bce)

N. B. CaBenber. Kypc obirieti
¢bu3vku. T. 1 MexaHuKa.
MonnekysnsipHas ¢usuka: BI'TY
"BOEHMEX" um. []. ®.

YctuHoBsa, 2007 (7)

20

Wrtoro no paspeny 4

20

Pa3spen 5. BosiHOBBIe NpoLeCchl.

[V Xt

TectaMm Nel, 2

[ToBTOpEHME /IEKIIMOHHOTO Marepurasa o Temam "dursuka
kojiebanui" 1 "BosHOBBIE TIporiecchl”. IToArOTOBKa K

17

. Bomnogast ontuka: CI16.BT'TY
"BOEHMEX" um. [I. ®.
YctuHOBa, 2018 (BCe)

E. T bopoguna, A. H. CrapyxuH. .
Konebanwust v BosiHbel: CIT16.BTTY
"BOEHMEX" um. []. ®.
YctuHoBa, 2011 (1-3)

. JI. ®énopog, FO. H. Jla3apega,
B. I. CpenuH. . ®u3uka. BonHbi:
CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHosa, 2021 (1,4)

20
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JI. Y. BacusbeBa, b. C. I'ybaHOB,
T. B. 1BanoBa. . MeTozb! pelleHust
3agau 1o ontuke: CI16.BI'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2008 (2-5)

L. JI. ®égopos, JI. Y. Bacunwesa,
. FO. BaHoB. . KBaHTOBas
ontuka: CI16.BI'TY "BOEHMEX"
uM. [1. @. YctuHoBa, 2021 (Bce)
W. B. CaBenbes. Kypc obrieti
¢usvku. T. 2 SneKTpUuecTBO U
Mar"etusm. Bonnel. OnTHKa:
CII6.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2007 (14-21)

Wroro no pasgeny 5

20

Pa3pen 6. KBanToBas ¢pu3uka.

[ToBTOpEHMe /IEKLMOHHOI0 MaTepyasa 1o TeMaM pasgesa
"KsanToBas ¢u3uka" [ToaroroBka kK Tecty Ne3

. Cniextpsl atroma. Teopus bopa:
CII6.FI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2006 (Bce)
E.T. bopoguna, A. H. CtapyxuH. .
KganroBasi Mexanuka: CI16.BI' TY
"BOEHMEX" um. []. .
YctuHoBa, 2012 (1-5)

N. B. Cagesnbes. Kypc ¢pusvku. T.
3 KeanroBas ontvka: bBI'TY
"BOEHMEX" um. [I. ®.
YctuHoga, 2008 (1-10)

W. E. Vpopos. KBaHToBas hr3uKa.
OcHoBHsble 3akoHBLI: M.: BMHOM.
Jlabopatopus 3Hanuit, 2007 (1-
4,6)

A.T. ApeukuH, JI. U1. Bacunbesa,
C. H. Coxkonoga. . OCHOBBI
KBAaHTOBOUW MeXaHUKU U aTOMHOU
¢u3uku: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2007 (1-5)

N. K. Hekpacos. . OcHOBBbI (pr3UKH
aTOMHOTO $iipa U 3/1eMeHTapHbIX
vacrtur: CI16.BI'TY "BOEHMEX"

uMm. 1. ®. YcrunHosa, 2010 (1,2)

18

Wrtoro mo pazpeny 6

18

18
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
®U3NKA

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTUYecKas paborta
e /IOMalllHee 3a/laHue;

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

e uddepeHIMPOBAaHHBIN 3a4erT.
KpuTepuu oneHUBaHUs

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

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

JomaiHee 3aanne

BapuaHThI oManHuX 3a1aHni(/]3) o BceM paszesiaM U TpeboBaHuUs K X 0(OPMIIEHHIO
nipefcrapiaeHbl B YMK auctiuriiiel U BbuiokeHbl B DVMMOC Moodle BI'TY «BOEHMEX». Petienust 13
TIpe/ICTaB/ISIIOTCS B PYKOIMUCHOM opme . [13 «3auTeHO», eC/ BbITIO/IHEHO He MeHee 80% 3afaHuil. .

Tect

Tects! npoBogsaTcs B DMMOC Moodle BI'TY «BOEHMEX».
Tect copepxxut ot 6 g0 10 3amanuii
TecT cunTaeTcs ¢laHHBIM, eC/IM 00yJaroIIyiics BbIOpas paBrU/IbHbBIM BApUAHT OTBeTa He MeHee, ueM B 60%
3a/laHUM.
BapuaHThI TeCTOBBIX 3a/laHWM 10 BCeM pasfiesiaM Kypca rpefcras/ieHsl B YMK auctumiunel, a B SMOC
Moodle BI'TY «BOEHMEX» — TpeHHPOBOUHBIE BAPUAHTHI.

Otyer no JIP

Ortuet 1o 1abopatopHoi pabote (JIP) mpe/CTaB/seTCsl B PYKOIIMCHOM BU/Ie B hopMmare,
MpeAlycCMOTPeHHOM I11abioHoM (111absion JIP pasmerttied B DMIOC Moodle v B8 YMK guctyrivsel). JIP
CUMTaeTCs MIPUHATON U CTYZIeHT T0JIyyaeT OTMEeTKY «CAAHO», eC/IN
a)rpe/iCTaB/IeHHbIN OTUeT COJePKUT
* CBOZHBIE TaOJULIBI C pe3y/IbTaTaMu U3MepeHNH;
* pacueT 3HauUeHUM MCKOMBIX BeJIMUMH U UX TIOTPEITHOCTeN C MpaBU/IbHBIM TTPe/CTaB/IeHreM OKOHYaTeIbHOTO
pe3y/brara;
* rpad¥Ku B COOTBETCTBHUU C TPeOOBAHUSAMHU, U3/I0KEHHBIMHM B METOAIMUECKUX MT0COobOusX K JIP (TpeboBaHus
rpoaybMMpoBaHbl B maboHe otueta JIP);
* aHa/M3 MOJyUeHHBIX Pe3yJIbTaToB MyTeM CPaBHEHHs UX C TeOpeTUUeCKUMU 3HaueHHsIMUY;
* MMCbMeHHbIe 0TBeThI Ha BCe KOHTPOJIbHBIE BOMIPOCHI (KOHTPOJIbHBIE BOIIPOCHI IPUBEJIeHBI B METOANUECKUX
yKasaHUsX K Kaxgou JIP).
6) nipu 3arure JIP:
* CTYZIeHT B (hOpMe KPaTKOro COOOIIEHHST U3/I0XKU/ Pe3y/IBTaThl U METOJJUKY MPOBE/IeHHs IKCIIePUMEHTA
nanHo JIP;
* CTY/ZIeHT, B yCTHOU (hopMe, BepDHO OTBETH/I Ha BOTIPOCHI, 3a/laHHbIe TIperoiaBaresieM, U3 Yynciia KOHTPOIbHbIX
BOIIPOCOB, OTBETHI HA KOTOPbIe 1aHbl B oTUeTe 1o JIP.
Ecnu He BBIMOTHEHO XOTS OBl OIHO U3 BhIILIE YKa3aHHBIX TPeOOBaHWH K OTUETY WK [JaH HEBEPHBIN OTBET Ha
BOMPOC — OTUYET TOAJIEXKUT 0paboTKe UK CTYAEHTY PEKOMEH/[YeTCSI U3YUUTh BOTIPOC, Ha KOTOPBIH OH OTBETUI
HEBEpHO.

JIK3aMeH

Iyt MPOMEeKYTOUHOM aTTeCTalyy, MPOBOJUMOMU B (hopMe 3K3aMeHa, UCTOb3YIOTCsl OUIETHI C
3afaHusIMU. TWIbl 3alaHKM: jBa TeOPeTUUYECKUX BOMPOCA, U pacueTHast 3aiaya.
Or1eHKa BBICTAB/ISIETCS TIOC/Ie COOeCceZioBaHUs CO CTY/IEHTOM B COOTBETCTBUU CO CJIeIVIOIIUMU KPUTEPUSMHU:
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* O1leHKa «OTJIMYHO» BBICTAB/ISIETCS, €C/T 00YUArOIIUICS /1a/T TIOTHbIE, UCUEPITHIBAIOIIE OTBETHI HA BCE
TeopeTHUUeCKHe BOMPOCh! OUIeTa, TIOTHOCThHIO U BEPHO PEIlN/I PaCUeTHYIO 33/lauy, MOXKET OTBETUTh Ha
MTOTIOJTHUTEJTEHBIN BOTIPOC K 3aflaHusM OueTa.

* OL[eHKa «XOpOIII0» BBICTABJISIETCS, €C/I 00YUarOLIUICS TTPejOCTaBU/I OTBETHI Ha BCe 3a/jaHusl OuieTa, HO
VMMEeTCS OIMO0YHbIe PACCY>KIEeHHSI.

* O1leHKa «y/IOBJIETBOPUTEHLHO» BLICTABJISETCS, €C/TM 00yYarOIIUACS BePHO P 3aiauy WId MPeJjoCTaBII
OTBETHI TOLKO Ha TEOPETUYeCKKe BOTIPOCHI Ouera.

* O1leHKa «Hey/I0B/IETBOPUTETbHO» BBICTAB/IAETCS, C/TU 00yJaroIuics He peAioCTaBU/l OTBETOB Ha 3a/|aHUs
ouneta.

BapuaHThI 9K3aMeHAlMOHHBIX OWU/IETOB, a TAKXKE CITUCOK TEOPETHUECKHUX BOMPOCOB K 9K3aMeHY TPe/ICTaB/IeHbI
B YMK pucriuniunbl, a B DMMOC Moodle BI'TY «BOEHMEX» — TpeHUpOBOUHbIE BapUAHTHI.

JK3aMeH

171 IpOMEeKyTOUHOM aTTecTaluy, IPOBOAUMOM B (hopMe 3K3aMeHa, UCITOJTb3YIOTCS OUIEeTHI C
3aaHusAMU. TUITBI 3a/laHUM: [iBa TeOPeTUUECKUX BOTIPOCA, U pacueTHast 3afiava.
OrleHKa BBICTABJISIETCS TIOCTIe COOeCeI0BaHuUs CO CTYZEHTOM B COOTBETCTBUM CO CJIEIYIOIIUMHU KPUTEPUSMHU:
* O1leHKa «OTJIMYHO» BBICTAB/ISIETCS], €C/T 00YUArOIIUICS /1a/l TIOTHbIE, NCUEPITHIBAIOIIE OTBETHI HA BCE
TeopeTHUeCKHe BOTPOCh! OUIeTa, TIOTHOCTHIO U BEPHO PEIlN/I PaCUeTHYIO 33/lauy, MOXKET OTBETUTh Ha
TTOTIOJTHUTEJTEHBIN BOTIPOC K 3aflaHusM OueTa.
* OL[eHKa «XOpOIII0» BBICTABJISIETCS, €C/IU 00yUarOLIUICS TTPejOCTaBU/I OTBEThI Ha BCe 3a/jaHusl OuieTa, HO
MMEIOTCS OIMOOUHBIE PACCYKAEHUS.
* O1leHKa «y/IOBJIETBOPUTETLHO» BLICTABJISETCS, €C/TM 00yYarOIIUiACsS BePHO PeIIvI 3aiauy WId MPeJoCTaByI
OTBETHI TOLKO Ha TEOPETUYeCKKe BOTIPOCHI Ouera.
* O1leHKa «Hey/I0B/IETBOPUTETbHO» BBICTAB/IAETCS, eC/TU 00yJaroIuics He PefloCTaBU/I OTBETOB Ha 33/|aHUs
6unera.
BapuaHThI 9K3aMeHAalMOHHBIX OU/IETOB, a TAKXKE CITUCOK TEOPETHUECKUX BOMIPOCOB K 9K3aMeHY TPe/ICTaB/IeHbI
B YMK pucturniussbl, a B DMMIOC Moodle BI'TY «BOEHMEX» — TpeHUpOBOUYHbIE BapUAHTHI.

JuddepennmpoBaHHblii 3aueT

151 MpoMeKyTOUHOM aTTecTaluy, MpoBoAuMoi B opMe AuddepeHLIMPOBAHHOIO 3aueTa,
WCITI0JIb3YeTCsI TeCT, cofleprkaliuii 12 3aganuii, mpuHAThiX 3a 100 %, 3aaHusi COOTBETCTBYIOT TeMaM
H3yvaeMblX pasZiesioB B TEKYIL[EM CEMECTpe.
TecT cunTaeTcsi CIAHHBIM, eC/TA 00yUarOIUICs BBIOpas MPaBUIbHBIA BADUAHT OTBETa He MeHee, ueM B 50%
3a/laHUM.
KpuTepuu nepecueTa pe3y/ibTaToB TECTa B OLIEHKY:
* NIpaBWIbHbIE OTBETHI Ha 6-7 3a/jJaHUIl — 3a4TeHO-Y/0B/I€TBOPUTE/ILHO;
* MpaBU/ILHBIE OTBeThI Ha 8-10 3afaHuli— 3aUuTeHO-X0POIIIO;
* MpaBWIbHBIE OTBeThI Ha 11-12 3aaHuii — 3aUuTeHO-OT/IMYHO.
BapuaHThsI TeCTOBBIX 3a/laHui TIpeicTaBiaeHbl B YMK auctmrimael, a B SVMOC Moodle BI'TY «BOEHMEX»
— TPEHUPOBOYHbIE BapUaHTHI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AypuTopHBIe 3aHATHS B g
KOHTaKTHOM (opme 5 X =
g :E | B
T H > = T
= = g |(EE EE | £5
&) 3) o 2 s = g = S = mo
& 5 | Haumenosauue pasjiesioB u E o = | E> g = =l 2 g 00
Q = JAMAAKTHYECKHMX eJHHHI] o | = = |8 S| ¥E| ¢S o 5 z EB
= RIS | E |22 EE|85 2 S T
o 25| ¥xs| 58 o
g = | & O A& = LN < o)
= |E | T8
= = =
@) o @)
Homarnee
3a/laHue,
Paspen 1. Ousieckue 86 | 40 | 20 | 11 | 9 | 46 | 20 | 20 | Oruermo
OCHOBBI MEXaHHKH. P
Tect
Homarunee
3a/laHue,
Paspen 2. Mosexy siprast 58 | 28 | 14| 6 | 8 | 30 | 20 | 20 | Oruermo
(u3uKa U TEpMOTUHAMMKA., P
Tect
Bcero 3a 2 cemecTp 144 | 68 | 34 17 17 76 40 | 40
Homarunee
3a/laHue,
Paspen 3. JnekrpuuectBO M | 4 | 51 | 54 | 13 | 14 | 56 | 30 | 30 | Oruermo
MarHeTusM. TP
Tect
OtueT 1o
JIP,
Paspen 4. ®usuka konebanun.| 37 | 17 | 10 4 3 20 10 | 10 |domaruzee
3a/laHue,
Tect
Bcero 3a 3 cemectp 144 | 68 | 34 17 17 76 | 40 | 40
Pazpen 5. BonHosbie 34 | 14| 14| 0 0 | 20 | 10 | 10 | Tecr
MpoLecchl.
Pa3pen 6. KBanToBas ¢pusuka.| 38 | 20 | 20 0 0 18 10 | 10 Tect
Bcero 3a 4 cemectp 72 | 34 | 34 0 0 38 20 | 20
Bcero mo auciun/nHe 360 | 170 | 102 | 34 34 190 | 100 | 100

21 32325




OneHouHble MaTepuaabl no gucuumiuie ®U3NKA

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00U euHyceHepHbie 3HaHUs, Memoobl
mMamemMamu4eckoz20 dHAAU3d U MOOeAUPOBAHUSsI, Meopemu4eckoz0 U S3KCNnepuMeHaabHo20 UCC/1e008aHUsl
0151 pewleHUsl UHJCeHePHbIX 3d0au npogeccuoHabHOU desimesbHOCMU

Ne 1

Ne 2

Ne 3

No 4

HPOQHTaﬁTe TeKCT, B]:IGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIINUTE apTYMEHTHI, OﬁOCHOBbIBaIOLL[I/Ie B]:I60p
OTBETOB

Ha pucyHKe rpezicTaB/ieHbl CU/IOBbIE JTMHUU 3JIEKTPUUECKOTO 110J151 PABHOMEPHO 3apsyKeHHOM
nockocTy. Kakue U3 cOOTHOLIEHUH /151 BeKTOPa HaNpspkKEHHOCTH E 1 NoTeHLMana BepHbI:

1. E,>E,
2. 91> ¢,
3. @1 =9 = :
4. E-]_ — EZ

[TpounTaiiTe TEKCT U 3alMIIKTe Pa3BePHYTHI 000CHOBAaHHBIN OTBET

3aBUCHUMOCTH JaB/IeHUsI ra3a OT oObema BbIpakaeTcst popmysioit p=1,5V .Uemy paBHa pabora,
coBepiaeMasi 1 MosieM rasa Inpy yBesIMueHHH ero obbema B 2 pasa? IlepBoHauabHbIN 00beM

V=1wm"3.
[TpounTaiiTe TEKCT U 3alWIIKTe Pa3BepPHYTHIA 000CHOBaHHBIN OTBET

CunoBble TMHUYM OJHOPOJHOTO 3/1eKTPOCTAaTHUEeCKOTO T10/151 HANPsDKEHHOCThI0 E coHamnpas/ieHb! C 0ChI0
Y JekapToBoO# crcTeMbl KoopArHAT. YeMy paBHa paboTa Mosisi 110 TIepeHOCY OTPHL{aTe/TbHOTO TOUEUHOTO
3aps/ia -q U3 TOUKHM C KoopguHatam (x1, y1) B TOuKy ¢ KoopAuHatamu (x2, y2)? (x2>x1, y2>y1)?

IMpescTaBUThL 000CHOBAHHBIN Pa3BEPHYTHIN OTBET.
[IpounTaiiTe TEKCT M yCTAHOBUTE MOC/IE/I0BATEIbHOCTD

VccneoBaHye CTIEKTPOB TIPOM3BOJUTCSI HA MOHOXPOMAmMope - OITUKO-MeXaHWJye CKOM TIproope,
rpejHa3sHa4YeHHOM /7151 BblJje/IeHHUs] Y3KUX UHTePBajioB AJIMH BOJIH ONTHYECKOro (T. e. BUAUMOTIO,
HH(paKpacHOTro WK yIbTPa(pHrOIeTOBOr0) U3MyYeHusl.

Busnp okyssipa mprbopa HaBOJUTCS Ha UCC/IeAyeMYyIO JIMHHIO CITeKTPa C TIOMOIIBIO H3MepUTeTbHOTO
OapabaHa, Ha KOTOPOM HaHEeCeHbI JieJieHust B rpagycax. OTCUeT CUMTHIBAaeTCs MPOTHB MHJEKCa Ha
yKasaresie, KOTOPbIM CKOJIb3UT IO CIIUpaabHON KaHaBKe OapabaHa.

TakuMm o6pa3om, 1S oTIpe/ie/IeHuUst IJTMH BOJIH CIIeKTPaIbHBIX JTUHUH He0OX0IUMO, TIPEXK/e BCETo,
MpOrpaJlyupoBaTh I1kaay bapabaHa MOBOPOTHOTO MeXaHHW3Ma MOHOXPOMATOpa B JJIUHAX BOJIH, T.€.
HalTH 3aBucuMoOcCTh | = f(A), rae | - oTcuet 1o mikasie. I'palyMpoBKa OCYIIeCTBISIETCS C TIOMOIIIBIO
W3BECTHOTO JIMHEHYATOTO CIIEKTpPa MapoB PTYTH.

YcraHoBUTe TIOC/IEJOBAaTE/TLHOCTD A€HCTBUM. 3alUIIMTe ITOC/Ie0BaTeTbHOCTh WP CieBa HarpaBo.

1. TIpocMOTpeTh BeCh CIIEKTP OT KPACHOM /10 (hHoj1eToBOH (Heo0XoAuMo yoeauThCs, UTO BCe JTMHUU
CTIEKTPA IOCTYIHBI K U3MEPEHHUIO).
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2. YCTaHOBUTH Ha peJibC PTYTHYIO JIaMITy U BKJ/IFOUUTD eé.

3. Bx/tounTh 010K MATaHUS MOHOXpOMAaTopa

4. TTo faHHBIM TaO/ULIBI TIOCTPOUTH TPAAYUPOBOUHBIN rpaduk | = f(A) Ha MUITMMETPOBOI Oymare..

5. HacTpouTh LIMpHHY I1je/I1 MOHOXpoMaropa (IIpY IHPOKOM PacKpbITUH I1jeJTi TPU CHHUE TUHUN
PTyTH HaO/MIOAAIOTCA KaK OfjHa)

6. Bpairjasi 6apabaH B 0JHOM HarpaB/IeHUH, COBMeIaTh BU3MP OKY/Isipa CO BCEMH JIMHUSIMU CIIEKTpa

PTYTH (HauMHasi ¢ PUOJIETOBOU JIMHUM), [I/TMHA BOJHBI KOTOPBIX YKa3aHa B MpuiaraeMoi Tabsurie.
CHSTBIE OTCUETHI 3aHECTH B TY JKe TaO/MIy COOTBETCTBEHHO.

7.  BBIK/ITIOUMTb PTYTHYIO JIAMITY

3anuiire 11oc/j1ea0BaTe/JIbHOCTb LII/ICl)p CJ/IeBa HaripaBo

Ne 5 TIpouwuTaiiTe TEKCT, BRIOEpPUTE MPABUIbHBIE OTBETHI M 3aMMIIIMTE apPTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue siBlieHUS MOATBEPIK/IAIOT KBAHTOBYIO MIPUPO/Y /I€KTPOMArHUTHOTO U3/TyUeHUsT?
1.  dorosddekr

2. Oddexr Jomepa

3. TopMo3HOe peHTTeHOBCKOe U3Ty4yeHre

4.  buenus

5. Omeit FOHTa

Ne 6 TIpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Tei0 Maccoil m IBMXKETCST CO CKOPOCTHIO U, aDCOTFOTHO HEYTIPYTO CTANKHUBAETCS C TeJIOM MacCoi 2m,
KOTOpOe MOKOUTCs1. [Toc/ie CTOIKHOBEeHUs Tesla JBHXKYTCSI CO CKOPOCTBIO

1.v/2
2.0/73
3. v

4. 3v

Ne 7 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

B Tabsiie TpeZicTaB/IeHbl TeOPEMBI 3/IEKTPOMarHUTHOTO Toyist. K KaXk/10i O3MILMK 13 JIeBoro cTosibra
rozibeprTe COOTBETCTBYIOLIYIO MTO3ULUIO U3 TIPABOTO CTO/IOL[A.

— - Teopema I'aycca
— I BeKTOpa
1 (B » ds ) — 0 A 3/1eKTPUUeCKO

WHAYKLIAN

Teopema o

’ LUPKY/ISALUN
d F ) BeKTOpa

_de —_ — dV b HarpspKEHHOCTH
’ J

d t 3/IeKTPUUYEeCKOT0
TIOJISt

Teopema I'aycca
—_—— IS BeKTOpa
[ (D.dS) = | pdV "
T0JIst
4 I' YpaBHeHue
HeTIpepbIBHOCTH
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Teopema o
LIUPKY/IALUU
BEeKTOpa
HanpsKEHHOCTH
MarHuTHOIO
107141

> i

Ne 8 IIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

Boibepute, Kakoit Cuie M3 IPABOro CTOJOI[a COOTBETCTBYET (hopMyJia /Jist ompeesieH st paboThl B
JIEBOM CTOJI0LIe.

pabora

m Uz 2 m Ul / 3/IEKTPHUYECKOrO

TIOJIS TIO
TiepeMeITeHHEO

2 2 TIOJIOKHUTE/IbHOI'O

3apsga

(%1~ ¢2) o

N

w

6
] ( (I) 2 - (D 1 ) B nggZ;eﬁCTBy}omeﬁ

CHJIBI

paboTa BHeIlIHei

f”g(hz _h]_) I' curnel B mosnie CUmbI

mspkectu (h2>h1)

=~

paboTa MarHUTHOTO
T0JIs1 1O
5 A

repeMelleHHI0
KOHTYpa C TOKOM

Ne 9 TIlpouuTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

OaHOPOAHBIN AVCK BPAIAeTCs C YITIOBOM CKOPOCTHIO W OTHOCHUTE/ILHO BepTHKAILHOM OCH,
TIPOXO/IAIIEH yepe3 1IeHTp Macc. Macca Ziucka m, ero paguyc R. Ha Kparo [Jucka pacrioyioxeH rpy3
maccoii m0. TpebyeTcst onpe/ie/IuTh YIJIOBY0 CKOPOCTh BpalljeHHs1 w2 CUCTEMBI TIOCTIe CMeITeHUs Tpy3a
K LIEHTPY JMCKa Ha paccTtosiHue R/2. PenieHue 3a/jaun OMUpaeTcs Ha 3aKOH COXPAHEHUST MOMEHTa
UMITY/TbCA.
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YcTaHoBHTE TOC/IeJ0BaTe/IbHOCTE 000CHOBAHMS JAEeHCTBHIA:

1) MOMEeHTBI BHELITHUX CHJT
my J Hm g

OTHOCHTEJIBHO BepTHKaf[bHOﬁ ocu Z:

M,(mg) =0, M,(meg) = 0

2) OTHOCHUTEJ/IBHO HHepL[PIaJ'IBHOﬁ CHCTeMbI OTCUETa 3aKOH COXpaHEHHA MOMEHTa UMITYJ/IbCa
BBITIO/THACTCA OJIsA 3aMKHYTOI>’I CHUCTEMBI

3) AJi HEBBMKHYTOﬁ CHUCTEMBI 3dKOH COXpPdHEHHSA MOMEHTA UMITY/IbCd MOXKET BBITIOJIHATHCA TOJ/IBKO /IS
TOU 0CH, OTHOCHUTEJIbHO KOTOpOﬁ MOMEHTBI BHEIITHUX CHUJT paBHBI HYJ/IFO

4)cucteMa "IUCK-TPy3" He sIBJISIETCS 3aMKHYTOM, TaK Kak Ha Tesa [JeHCTBYIOT CUJIbI TSDKeCTH

5) MpUMeHsIst 3aKOH COXPaHeHUs] MOMEHTa MMITY/IbCa OTHOCUTE/IBHO OCH Z, TIO/TyyaeM ypaBHeHHe:
(0,5mR? + myR*)w = (0,5mR? + 0,25m,R*)w,

6) och BpalljeHUsI IMCKa HEeTIO/[BM>KHA - BEIOWPAeTCss MHepLMaibHasi CUCTEMAa OTCUETa

3anuiuTe rocses0BaTeNbHOCTh LGP c/ieBa Harlpaso.

Ne 10 TTpouuTaiiTe TeKCT, BeIOepUTeE MPAaBUIbHBIN OTBET U 3aMWIIMTe apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
OTBeTa
Koseco Bparijaetcsi B HanpaB/ieH|H, 1T0Ka3aHHOM Oeroii ctpenkoii. K 060y Komeca mpuiokeHa cuia,
HaripaB/leHHas 110 Kacare/bHOM. [TpaBU/bHO /11 n306paXkaeT BEKTOP yITIOBOM CKOPOCTHU Kojleca CTpeJiKa
TIOZ, HOMEpOM ....

e-2
Ne 11 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIKTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

Ha pucyHKke nipe/icTap/ieHa JuarpaMMa HepreTUUeCcKuX ypoBHeili aroMa. Kakoii 1iudpoii 0603HaueH
riepexo/] C u3nydeHreM OToHa MUHUMAaTbHOU JJTUHBI BOJTHBI?
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Eh 1 2 3 4

Ne 12 TIpounTaiiTe TeKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alTMIINTe apryMeHTbl, 000CHOBBIBAOLIHe BEIOOD
OTBETOB

JaHbl Ba MPSAMBIX ITPOBOIHUKA, TI0 KOTOPLIM MPOTeKatoT TOKHU (I1=12) meprieHguKy/IsIPHO TUIOCKOCTH
JIMCTa B IPOTUBOIIOJIOKHBIX HalpaB/IeHUsIX KaK yYKa3aHO Ha pUCyHKe. B pe3ynbrare cynepno3uLiiu
MarHUTHBIX T0Jiell BeKTOP MarHUTHOW UHAYKLUK B:

1. B Touke 1 u 3 — Harpas/ieH BBepX
2. B Touke 2 — paBeH 0
3.BTOuKe 3 1 1 — Hampas/ieH BHU3

4. B TOUKe 2 — Hanpas/eH BHU3

OIIK-5 - CnocoGeH pazpabambieamp ¢puzuiecKue u mamemamuyecKkue Mooe/a1u UCC/1edyeMbIX Npoyeccos,
f6/1eHUll U 006€eKIMoe8, OMHOCAUWUXCS K npogheccuoHanbHoll cpepe dessmenbHOCMU 04151 pewleHUs
UHJiCeHepHbIX 3a0ay

Ne 1 HpquTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTAIIINTE apTYMEHTHI, OGOCHOB]:IBaIOLL]I/Ie Bb160p
OTBETOB

Ha pucyHKe 1ipezcTaB/ieHbl CU/IOBbIE TMHUM 3JIEKTPUUECKOTO T10J15 PABHOMEPHO 3apsUKeHHOM
TJIOCKOCTH. Kakue 13 COOTHOIEeHMH [/11 BeKTOpa HanpsHKEHHOCTU U MOTeHLana BepHbI?
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Ne 2

Ne 3

— — — —

|
|
f

>
i
<
H

e

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbLHBIE OTBETHI U 3aITUILINTE apryMeHThl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

B COOTBETCTBUM C SKCTIEPUMEHTATEHO yCTaHOB/IEHHBIMY 3aKOHAMH HM3Ty4eHHst abCOIOTHO YePHOTO
Tesa (AYT), c yBerueHreM abCOMIOTHON TemriepaTypel Tefa T MPOVCXOAUT:

1.  yBe/muueHWe [TMHBI BOTHBI, COOTBETCTBYOLEM MAaKCUMYMY M3/Tydare/ibHOM criocobHocT AUT,
2. yBenMueHHe 3HepreTMueckor ceeTuMocty AT,
3. yMeHblIIeHHe [JIUHbI BOJIHBI, COOTBETCTBYIOIL[eH MaKCUMyMy U3/TyudaresibHOU criocobHocTy AUT,

4.  yMeHbILIEHWE YaCTOThI BOHBI, COOTBETCTBYIOLEN MAaKCUMYMY U3/ydarenbHou criocobHocTr AUT.

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUIbHBIE OTBETHI U 3aIHUIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

[JaHbl Ba NPsAMBIX ITPOBO/IHUKA, TI0 KOTOPBIM TIPOTEKalOT TOKA PaBHOM BeMuuHbI [1=12
TepIieHNKY/ISPHO MJIOCKOCTU JIUCTa B OIHOM HarpaB/ieHUH KakK yKa3aHO Ha pUCyHKe. B pesysnbrare
CYTIEPIIO3ULMU MarHUTHBIX TT0/Ield BEKTOP MarHUTHOW MH/TYKIIAN:

|

e

X L,

b

\f'.“ xf" ?
/

1. B Touke 1 1 3 Hanpas/eH BBepx

2. B Touke 2 paBeH 0

3. B TOUKe 3 Hampa.J/leH BHU3, B TOUKe 1 - BBepx
4. B TOUKe 2 HampapJ/ieH BHU3

Ne 4 TlIpouuTaiiTe TEKCT ¥ yCTaHOBUTE MOC/IeA0BaTeTbHOCTh

B xope skcniepumenTa Tpebyetcs 8 pa3 3aMepuTh BpeMsl NafieHus TPy3a, a TaKXKe PYJIETKOM C 1jeHOH
JeseHus 1 MM U3MepUTh BBICOTY MafieHus rpy3a. HeoOXoZMMOo O1|eHUTh TIOTPEIIHOCTh U3MEPEHUST
BpeMeHH U BbICOTHI.

3anuimre 11oc/j1ea0BaTe/JIbHOCTb

27 32325



Ne 5

Ne 6

Ne 7

1. PaccuuTath OIeHKY CPeJIHEKBaIPaTHUHOU OMOKU cpeJiHero St.

2. BoiOpath 13 TabMIbl 3HaueHye Ko3dduienTa CThIOfIeHTa C JJOBEPUTEBLHOU BepOsITHOCThIO 0,95
Jl7IsT BOCBMM U3MepeHHi.

3. HaiiTu cpefiHee BpeMeHU Ma/leHUsI.

4. BBIUMC/UTH CPe/IHIOI0 abCOJTFOTHYIO MOTPEILTHOCTh pe3y/bTaTa, YMHOKUB St Ha BEIOpaHHBIH
ko3¢ puLmenT CTblofeHTa.

5. IorpemHoCTh W3MepeHus BBICOTHI PaBHA TTO/LIeHbI [ie/IeHUs PY/IeTKH.

6. 3anucarth pe3yabTaThl U3MeHeHus t ¥ h B cTaHgapTHOM BU/e.

[pouuTaiiTe TEKCT M YCTAHOBUTE TOC/IE/I0BATEbHOCTD

Tene>kka Maccoit M KaTHUTCsI 110 TOPU30HTA/IBHOM TIOBEPXHOCTH CO CKOPOCTHIO V. Hebosbiioe Teso
Maccoi m, rasiasi BepTUKaJIbHO BHU3, TIOMaZIaeT B TeJIEKKY CO CKOPOCThio V0. OLieHUTe CKOPOCTb
TeJIeXXKH U TI0C/Ie yziapa. PellieHue 3a/jaud OMMPaeTCst Ha 3aKOH COXPaHeHHst UMITY/TbCa.

YcraHoBUTeE 11oC/j1ea0BaTe/IbHOCTb 0060CHOBaHUSA ,E[eflCTBHfI.

1. B ropU30HTa/ILHOM HarlpaB/ieHUH X Ha TeJIeXKKY U Teslo He JeMCTBYIOT CUJIBL

2. OTHOCUTEeIBHO MHEePLIMAIbHOW CUCTEeMBI OTCUETa 3aKOH COXPaHEeHUsI UMITY/IbCa BBIMOIHSIETCS [i/Is1
3aMKHYTOMN CHUCTEMBI.

3. A/1 He3aMKHYTOM CUCTeMBbI 3aKOH COXPaHeHHsI UMITY/TbCa MOKET BBITIO/IHATHCS TOJIBKO B
HarpaB/eHUH, BI0Mb KOTOPOTO He JelCTBYIOT CHJIBI.

4. cucteMa "TejieXXKa-Tesi0" He sIBJ/II€TCS 3aMKHYTOM, Tak Kak Ha Tesa /efCTBYIOT CUJIbI TSDKeCTH.

. TIPUMEHSIST 3aKOH COXpaHeHHs UMITy/IbCa [yis OCH X ToydaeM ypaBHeHre Mv=(M-+m)u.

6. TOpU30HTA/IbHAS TTOBEPXHOCTh, TI0 KOTOPOU /IBIDKETCS TeJIeXKKa, HEMO/BI)KHA - BRIOMpaeTcs
HHepLMa/bHasl CUCTeMa OTCUETa.

ul

3anuImre 11ocjiea0BaTe/IbHOCTb.

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[HE BLIOOD
oTBeTa

Ha pucyHKe npe/icTap/ieHa JuarpaMMa HepreTUueCcKUX ypoBHeti aroMa.. Kakoti 1iudpoii 0603HaueH
repexof; ¢ U3nyyeHrueM pOTOHa MAKCUMAJIBHOM JJTAHBI BOJTHBI?
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IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

Vccnenyercs snekTpocTaTHueCKoe 1ojie pAaBHOMEPHO 3apsbkeHHOM cdeprl. B Touke A, nexxareii Ha
TIOBEPXHOCTHU C(hephI, HAPSHKEHHOCTD 10151 paBHa Ea. TpebyeTcs onpee/uTh HaNpsHKEHHOCTh
3/IeKTPHUUeCKOro 1oJs B rieHTpe cdepsl (Touka O), B Touke D, yiexkaiiieii Ha cepeguHe oTpe3ka OA U B
Touke C, HaXoZsIIIelcs OT 1leHTpa Ha pacctosHuM 20A.
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Kaxxol mo3uiym, JaHHOH B JIeBOM CTO/OIe, TIOI0ePUTE COOTBETCTBYIOIIYIO MO3UIIMIO M3 MPAaBOr0

cTonbIa.
ITo/10)keHHe TOUKH
1 HaNpsDKEHHOCTH JTeKTPUUECKOTO T0JIS B TieHTpe chepsl -
B Touke O
2 HarpspKEHHOCTD 3/1eEKTPUYECKOT0 101 B Touke D
3 HAIpsUKEHHOCTD 3/IEKTPUYECKOr0 NoJIsl B TOUKe C

Ne 8 TIpouwTaiiTe TEKCT M 3alUILNTe pa3BePHYThI 000CHOBAHHBIN OTBET

Bennunna
HaNpsDKéHHOCTH
A 0,5Ea
b 0
B 4Ea
I' 0,25Ea

Ha ToHKOM HeBeCOMOM CTepyKHe AJIMHBI 1=2 M yKperieHbl jBa MaJeHbKHUX Ll1apyuKa MaccaMy m U 2m.
OnpeienuTb MOMEHT UHEPLIMY CUCTeMbI OTHOCUTE/IbHO TOPU30HTA/IBHOM OCH, TIPOXOASIIel uepes

Touky O, ec/m m=3 KI.

0

Ne 9 TlIpouuTaiiTe TeKCT, BEIOepUTE MPAaBUIBbHBIN OTBET U 3alMIIMTE apryMeHThI, 000CHOBBIBAIOLIHE BEIOOD

OTBeTa

ToHkast cTeK/IsIHHAs T/IACTMHKA C TT0Ka3aresieM MpeoM/IeHusI N ¥ TO/ILMHOM d roMeljeHa MeXXAy JBYMsI
CcpefiaMy C ToKasaTe/sIMM pesioMreHys nl 1 n2, npuuém n1>n>n2. Ha niacTMHKY HOpMasbHO MajaeT
CBeT C 3aZlaHHOM JyIMHOM Bo/HBI. ONTHUeCKas pa3HOCTh X0/ja UHTep(epUPYIOLMX OTPaKEHHBIX Tydei

paBHa ...

n, A

n,
1. 2dn
2. 2dn+A
3.dn
4. 2dn+A/2

Ne 10 IIpouuTaiiTe TEKCT ¥ YCTaHOBHUTE COOTBETCTBUE
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Howmep na
PHCYHKe

1

2
3
4

& -

XapakTepucTHKa KoyiebaHust

A

b
B
r

I~

Amnnutyza
[Tepuop
Bpewms
UYacrota

CwmeliieHue oT
TI0JI0KEeHHsT
PaBHOBeCHsI

Ne 11 TTpouuTaiiTe TeKCT, BbIOepUTe MPAaBU/IbHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa
Tesi0 Maccoi 2m ABMXETCSI CO CKOPOCTHIO L, aOCOMIOTHO HEYIIPYTO CTaJKUBAeTCs C TeJIOM MacCou m,

KOTOpOE€ IMMOKOUTCHA. [Tocne cTokHOBeHMs Tesla ABWXYTCA CO CKOPOCTBIO

Ne 12 TTpouwTaiiTe TEKCT U 3aMUILNTe pa3BePHYThI 000CHOBAHHBIN OTBET

1
2.
3
4

2v/3
v/3
.0

. 3v/2

Kosddurment nonesHoro gerictBus (KI1I) weanbHOR TETIOBOM MallIMHBI, pabOTArOIEeH Mo UKy
Kapmno, =0,25. Temneparypy xosofuibHUKa TX yMeHbIIAOT B 2 pasa, TeMiieparypa Harpesaresst TH He
MeHsieTcsl. Bo ckosbko pa3s rpu 3ToM u3MeHuThcst KI1/] uaeanbHO TeryoBoid MallluHbI?
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