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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei

rog, Habopa rpynrbl: 2026
IIporpamMmmy cocTaBuIu:

Kadenpa b2 ®usuka 1 xumust
Benora [apbs JMuTpueBHa, CTapilivii ITpernojiaBareib

Kadenpa b2 ®usrika u xumus
®enopoB [Imutpuii JleoHn 081y, [1.¢.-M.H., Ipodeccop, 3aBe Iy
Kadeapoii

IIporpamma paccMoTpeHa
Ha 3ace/laHuU Kadepbi-pa3paboTurka
paboueii iporpammel b2 du3nKa U XUMuUs

3aBegytoimii kKadeapoit Penopos I.J1., A.d.-M.H., ripod.

[Tporpamma paccMOTpeHa
Ha 3ace/laHNU BBITYCKaroIei Kade bl

A8 IBUT'ATEJIN 1 SHEPI'OY CTAHOBKMU JIETATEJ/IBHBIX AIIIIAPATOB

3aBenyromumii kadenpoii CaBapoBckuii A.A., K.T.H.



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:

OTIK-5 — CrocobeH pa3pabathiBaTh (DU3MUECKHe W MaTeMaTHYeckre MOJeJIM UCC/IeAyeMbIX TpOLIeCCOB,
sIBJIeHUI 1 00BeKTOB, OTHOCAIIUXCS K MPodecCHoHaNbHON cepe fesiTelIbHOCTH [jisl pellieHNs] MHXeHepHBIX
3aza4

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:
OIIK-5
3HAHUA:
Ha YpPOBHe TIpe/ICTaBIeHUH:
* ob111ei huznueckoli KApTHHBI OKPY’KAIOIIEro MUpa Kak CUCTEMbI B3aUMOCBSI3aHHBIX (PH31UeCKUX
SIBJIEHUH, Pa3/TUUHBIX (OPM ABV>KEHHS MaTEPHU;
* posii GU3UKK Kak (yHjaMeHTa /IJIsl U3yueHus: AUCLIUILTHNH MpodeCCHOHAIBHOTO 1UK/IA, KaK 0CHOBY
IS BBIJIe/IeHUsI B CBOel mpode CCHOHAIBLHOM leATeTbHOCTU (DU3NUeCKUX SIBJIEHHH U TTPOLIeCCOB,
OTIPe/Ie/ISTFONUX MPHUHIUIBI PA0OTHI PA3/TIMUYHBIX TEXHUUECKUX YCTPOUCTB;
* B3aMMOCB$I31 TEOPHUU U FKCITIEPUMEHTA, CTy>Kallero 6a3oi /i popMHpOBaHUs TEOPUH U
MO TBEP)KAIOIIero eé roJioykKeHus;
Ha YPOBHE TIOHUMAaHHUSI:
* CMBICJIa TAKKX TIOHATHHN KaK: (hu3nueckoe siBjieHue, Gu3nuecKas BeJIMUriHa, MO/IeJTb, TUTIOTe3a,
SKCIIepUMEHT, Hab/roieHure, uamepenue, hrusndeckasi Teopus, GU3NUECKUI 3aK0H;
* (hyHIaMeHTaTBbHBIX TTOHSATHH, 3aKOHOB ¥ TEOPHM K/IaCCHUeCKON 1 COBPeMeHHOM (PU3UKY;
* puBrueCKUX MOjieiel, UCTIONMB3YeMbIX TTPY TTOCTPOEHNH TeOPHH SIB/IEHUS;
* rpaHuUL] IPUMEHUMOCTH TeOPHH, IOCTPOEHHOM Ha orpe/ie/ieHHOW (r3rueCcKor Mofery;
* TIPUHLIUIIOB MTOCTPOEHUsT (HU3UUECKUX IKCIIEPUMEHTOB;
Ha yPOBHE BOCTIPOW3BE/I€HHUSI:
* (hopMyMpoBOK GH3NUeCKUX 3aKOHOB, TIPUHIIUIIOB U MOCTY/IaTOB, UX MaTeMaThyeckoe BbIpakeHHe 110
OCHOBHBIM pa3fiesiaM GU3MKU: pr3nuecKrie 0CHOBBI MEXaHHUKH, 3/IeEKTPUYECTBAa U MarHeTH3Ma,
3/IeKTPOIMHAMUKY, (U3UKHU KoJiebaHUl U BOJTH, ONTHKU, KBAHTOBOH (PU3UKH, aTOMHOMU U A/IepPHOM
¢busuKy;
* METOZOB PelLIeHHs 3aZiau 110 ONMUCaHUI0 (HU3UUeCKUX SIBIEHUN;
* METOJ|0B TIPOBe/IeHUsI FKCIIePUMeHTa U 00paboTKY pe3y/ibTaToB U3MepeHNH;
* METOAMKU OLIeHKU TOTPeTHOCTH U3MepsieMbIX BeTUNH;
YMeHUs:
TeopeThueCcKue:
* OTIpe/IeNTUTD Ty TH PeIeHuUs MTOCTaBIeHHOW 3alaui, OUePTUTh KPYT (hHM3UUeCKUX 3aKOHOB, 3HAHUe
KOTODBIX TO3BOJIUT PEIUTD AaHHYIO 3a/auy;
* [IOCTaBUTb 1ieJTb TIPOBOAMMOT0 SKCIIEPUMEHTA U OTIPeAE/UTh M0C/e/[0BaTeIbHOCTD I€HCTBUH MPY ero
TIPOBe/IeHIH;
MpaKTU4eCcKue:
* pelaTh THUIIOBbIE 3a/]auM T10 pa3ziesiaM Kypca pu3uKy,
* pa3bupaThCs B MPUHIIUAMAX JeHCTBUS (PU3NUEeCKUX TPUOOPOB M CIIOCO0aX WX PUMEHEHNS;
* IPOU3BOJUTDL PACUeTHI 110 pPe3y/bTaTaM W3MepeHuH;
* OIIeHUBATh MOTPEITHOCTh U3MEPSIEMBIX Be/TMUMH;
* aHa/IM3UPOBAThH M0/TyueHHbIe pe3y/bTaThl M COMOCTAB/SATh UX C TeOpPeTHUeCKU ITPOTHO3MPYeMbIMU;
* [pe/ICTaB/MATh PYHKIMOHAIbHbIE 3aBUCUMOCTH (U3MUeCKUX BeJTMUKH B BU/le TPa(UKOB;
HaBbIKU:
* IPaMOTHO U apTyMEHTHUPOBAHO W3/1araTh COOCTBEHHbIE MBIC/IH, 000CHOBBLIBATH CBOU CYXK/IEHHS;
* paboTaTh C IIMPOKUM KPYroM (pu3nUecKUX MpuOOpoB U 000pY0BaHHUS;
* COCTABJISATh HAyYHBIE OTUETHI C TPaMOTHBIMHU BBIBOJIJAMH O TIPOJIe/IaHHOM pabore;
* MJIAaHUPOBATh CBOIO paboTy;
* paboTaTh B KOJUIEKTHBE HaJl PeIlleHUeM eJUHOM 3ajiauu;
* paboTarh C IMTepaTypoi U MHBIMU UCTOUHUKAMU WH(POPMALIVH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunaa @U3UKA sBiseTcst AUCIUIIMHON 00513aTe/IbHOM YacTh 6/10Ka 1 mporpaMmbl
TIOATOTOBKHU 110 HaripasieHuto 24.05.02 ITpoekmuposaHue aguayuoHHbIX U pakemHblx 0guzamenel.

Co,qepx&aHI/Ie AWCHUITIMHBI ABIAETCA JIOTUYeCKHUM IIPOAO0J/DKeHHEM COJAepPXKdHHs IIKOJ/IBHBIX KYDPCOB U

CITY>KAT OCHOBOM IJIst OCBOEHUs JUCLIUTIIVH: COITPOTUBJ/IEHUE MATEPHAJIOB,
JJIEKTPOTEXHUKA U 3JIEKTPOHUKA

TpeboBaHWst K YPOBHIO TIOATOTOBKM OOYyYaroIMXCs U TIpe/iBapyTe/bHbIe KOMIIETEHIIUH OTpefesieHbl
®eziepabHBIM TOCYZAPCTBEHHBIM 00pa30BaTeIbHbIM CTAaH/IaPTOM CPE/IHET0 00Iero 00pa3oBaHMs.



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3fie/ioB ¥ AMJaKTHYeCKHX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue

3aHATHA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-5

Pazpen 1. ®usnueckue ocHOBbI MexaHUKHU. 1.1. KuHemarrka. KuHemaruueckue
XapaKTepPUCTHKH JIBY)KEHHs MaTeprabHON TOUKHU: TPAeKTOpHs, MyTb,
TriepeMelleHHe, CKOPOCTb, yCKOPeHHe. YCKOpeHHe TI0HOe, TaHreHI[HaIbHOoe 1
HopMasbHOe. KiiHeMaTHyecKre ypaBHeHHs paBHOIIEPEMEHHOTO JIBUKeHUS].
KyHemaTryeckye XapakTepUCTHKH JJBH)KEHHsI 110 OKPY)KHOCTH: yroJl [I0BOpOTa,
yIJIOBasi CKOPOCTB, YI/I0BOe ycKopeHHe. CBsi3b TMHEHHbIX U YITIOBbIX
XapaKTepUCTHK. KMHeMaTnKa noCTynaTe/bHOro ¥ BpalljaTe/bHOTO JBKEHHs
TBEpZOro Tena. 1.2. /luHamMuka. ViHepliaibHble CUCTeMbI OTCUETa U MepBblii 3aKOH
HetoToHa. Macca, umIty/ec, cua. Bropoii v tpetuii 3akoHbl HbtoTOHa. 3aKoH
COXpaHeHHsl UMITy/Ibca. 3aKOH BCeMUPHOTO TAroTeHusl. CU/bl CONPOTUB/IEHHS].
HewunepipanbHble cucteMbl oTcueta. Cuel nHepuuu. 1.3. Pabora 1 sHeprusi.
Pa6oTa 1 KHHeTHUeCKas SHeprusi. KoHcepBaTHBHbIE U HEKOHCEPBATUBHBIE CHITBL.
PaboTa ¥ MoTeHLUabHas SHeprusi. 3aKOH COXPaHeHHs! TIOJIHOM MeXaHUUeCKO#
SHepruu. CBsi3b MeX/y CUJION 1 MOTeHLMAaNbHOM SHeprueil. Buapl coyaapeHuii Tes.
1.4. MoMeHT UMITy/IbCa ¥ MOMEHT CH/Ibl. MOMEHT UMITy/Ibca MaTepUaIbHOM TOUKH 1
MeXaHU4eCKoH crucTeMbl. MOMEHT CHIIbl. YpaBHeHHe MOMEHTOB. 3aKOH COXpaHeHHs!
MOMeHTa umnysbca. 1.5. luHamMuKa BpalljaTe/IbHOrO JIBI)KeHusl. YpaBHeHue
BpalL|eHusl TBEP/IOTo TeJla BOKPYT 3aKperieHHoi ocu. MoMeHT uHepy. Teopema
Ireiinepa. Pabora 1 MOLHOCTB NPH BpallieHnH Teja. KiHeTHueckast SHeprust
Bpaujarouterocs Teaa. [l1ockoe BrwkeHre TBepAbIX Tesl. 1.6. D/1eMeHTbl MeXaHUKH
CIUIOMIHBIX cpefj. O61LMe CBOHCTBA KUAKOCTeH U rasoB. CTalliOHapHOe TeueHHe
njeanbHOM XUAKOCTU. YpaBHeHHe BepHy/m. Yipyrue HanpsbkeHus U fedopMariin
B TBepzioM Teste. 3akoH I'yka. Moaysnb FOHra. Koadduupent ITyaccona. 1.7.
Pe/IATHBUCTCKAst MeXaHHKa. [IPUHLIMIT OTHOCUTE/ILHOCTH U Ipe06pa3oBaHust
Tanunest. ITocTynarel crielidanbHOM Teopuu oTHOcuTebHOCTH (CTO).
OTHOCHUTEBHOCTb OHOBPeMEHHOCTH ¥ npeobpasoBanust JIopeHia. CokparieHue
JUIMHBI ¥ 3aMe/i/ieH1ie BpeMeHH B JIBIXKYLLMXCS CUCTeMax OTcyeTa. PeaTHBUCTCKIM
uUMIysibC. B3auMocssi3b Maccel ¥ sHepruu. MiHBapuanTel CTO.

56

19

10

37

20

Paspen 2. MosiekynsipHas (pusuka 1 TepMoauHamMuKa. 2.1. OCHOBBI
MOJIeKy/ISPHO-KMHeTHYeCKOi Teopuu. TepMoHaMUueCKUid 1 MOJIeKYJISIpHO-
KHUHETUYeCKHIl MeTOZbl MCCJIe/[OBaHUSI MAKPOCKOITUUeCKUX TPOLIeCCOB.
Makpockonuueckue rapameTpbl cocTosiHus. OcHoBHOe ypaBHeHre MKT.
"YpaBHeHHe COCTOsIHMs W/ieabHOro Tasa — ypaBHeHHe MeH/eneeBa - KnanelipoHa.
3aKoHbI H/eanbHoOro rasa. 2.2. ®yHkiuu pacnpefienenus. Knaccuueckas u
KBAHTOBAs! CTaTHCTUKU. Pacripeziesiene MakcBesiia MOJIEKY/T H/eabHOTO rasa.
Pacripezienenre bonbiiMana u 6apomerpryeckast popmysa. 2.3. TepMogrHaMUKa.
HyneBoe Hauaso TepMoAuHaMUKH. KBasucTarnyeckue nporjecckl. ObpaTimsie 1
HeoGpaTHMble TpoLjecchl. [TepBoe Hauano TepMOAUHAMUKH. Ter0eMKOCTb.
‘YpaBHenue Maiiepa. AzuabaTruecKuii ¥ OIMTPONIYeCKUii npoljecchl. [IpuHIpn
JlelicTBus TerioBbIX MalyH. Liykn KapHo. SuTponus. Bropoe Havano
TepMo/iMHaMUKH. CBsI3b SHTPOITMH C TEDMOJMHAMUYECKOI BePOATHOCTBIO. TpeThe
Hauasio TepMO/MHaMUKK — TeopeMa HepHcrta. 2.4. DneMeHTb! hHr3nuecKoit
KUHETHKH. SIBneHust mepeHoca: Auddy3sus, TeronpoBoAHOCTb, BHYTPeHHee
TpeHHe. UNC/IO CTONKHOBEHHH 1 [/TMHA CBOOOAHOTO Tpo6era MoJieKy/1 HeaabHOro
rasa. DMIupHYecKe ypaBHeHus nepeHoca: ®uka, @ypre u HetoToHa. 2.5.
PeanbHble rassl. YpaBHeHue Ban-zep-Baanbca. Kpurnueckas nsorepma.

52

15

37
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Bcero 3a 1 cemecTp

108

34

17

17

74

35

Paspen 3. diekTpuuecTBo. 3.1. DneKTpocTaTHUeCcKoe I1o/1e B BaKyyMe. 3aKOH
COXpaHeHMUs1 /1eKTPUUeCKoro 3apsja. 3akoH Kynona. HanpspkeHHOCTb U OTeHL{an
3J/IEKTPOCTATUYECKOI'0 110/11 B BAKyyMe. HpI/IHLu/Il'I CyIeprio3suimu. Hal'lpf[)KeHHOCTL
1 TIOTeHLMaJI TI0/1s ToueyHoro 3apsza. Teopema I"aycca B MHTerpaibHOM 1
uddepeHLanbHOM GopMe U ee IpUMeHeHHe IS pacyeTa 3/1eKTPUUeCKUX ToMel.
Pabota 110 nepeHOCy TOUEUHOrO 3apsi/ia B 37eKTPHUUYeCKoM rosie. CBsi3b MeXAy
HarpspKEeHHOCTBIO U MOTEHL[UA/IOM 3JIEKTPOCTaTUUeCKOr'o I10JIsI. TeopeMa o
LUPKY/IALWH BEKTOPa HAlpSDKEHHOCTH 3JIEKTPOCTAaTUYeCKOro I10J1 B HHTel'pa]Il:HOﬁ
U auddepentyansHoit popme. 3.2. TIPOBOJHHUKY B 3/71eKTpUueckoM rose. CBoMCTBa
3/1EKTPOCTAaTUYeCKOr'0 I0J1s1 B MPOBOJAHUKAX. Hanpmenﬂocn, 3/IEKTPUY€eCKOro moJst
Y TIOBEPXHOCTH 3apsDKEHHOI'0 ITPOBOJHUKA. SIIGKTPOEMKDCTL TIPOBOJHUKOB.
DNIeKTPOeMKOCThb YeinHeHHOI cepbl. KoHzieHcaTophl. D/1eKTpoeMKOCTh
KOH/IeHCaTOpOB. COe,E[PlHeHMﬂ KOH/IeHCaTOPOB. Bbruucnenve 3/1IeKTPOEMKOCTH
T/I0CKOTO0, CheprUueCcKoro, LIMHAPHIECKOTO KOH/IeHCaTOPOB. DHeprus
S3JIGKTPHUYECKOTI'O TT0JIA: SHePrysl CUCTeMbI TOUEUHBIX 3apsi/iOB, SHePrus
KOH/leHCaTopa, 06beMHast IJIOTHOCTh 3Hepruu. 3.3. [IN3/1eKTPUKH B 371eKTPUUECKOM
riose. BHEKTPH'-{ECKI/HZ [AWTIOJIb. HOTEHL{I/IEUI Y Halps>KeHHOCTD I10Jis1 TOYeYHOIr'o
AATIOJIA. HDBQ,E[EHI/IE [UII0JISI BO BHEIITHEM 3/1eKTPUYECKOM I1071€. BEKTDp
TIO/ISIPU3ALIK U BeKTOP 371eKTpUUeCKO MHAYKLMH (3/1eKTPUUeCKOro CMelLieHH ).
CBsI3b BeKTOpa 3/1eKTPHYECKO MHYKLMM U HANPsDKEHHOCTH T10/1sl B U30TPOITHOM
JAuanekTpuke. [lnaneKTpudeckas BOCIPUMMUYMBOCTb U IPOHULIAeMOCTh BelllecTBa.
Teopema I"aycca /st BeKTOpa 37IeKTPUYECKOrO CMeIl|eH!s. YCIOBHUsI Ha TPaHuULle
pazzena JByX AWSIeKTPUKOB. 3.4. IToCTOSIHHBIN 3/1eKTpruueckuii Tok. Cra u
TJIOTHOCTB TOKA. YpaBHeHHe HenpephiBHOCTH. 3akoH OMa B MHTerpaibHOM 1
nuddepeHLpanbHOM Gopme. DeKTPOABIKYILAs CHla UCTOUHHKA TOKA. 3aKOH
[hxoysnst-JleHua. ITpasuna Kupxroda.

73

35
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Pa3pen 4. Marnetusm. 4.1. MaruutHoe rosie B BaKyyme. BekTtop MarHuTHOM
MHAYKUMY. MarHuTHoe rose JBrKyLerocs 3apsija. 3akoH bruo-Capapa-Jlannaca.
3akoH Amnepa. Cuna JlopeHua. [IBrKeHue 3apsi/loB B 3/1eKTPUUECKUX M MarHUTHBIX
nosisix. ek Xosna u ero npumeHeHue. TeopeMa 0 LMPKY/ILMM U TeOpeMa
Taycca f1s1 BeKTOpa MarHUTHOM MHAYKLMH B UHTerpaabHON U AuddepeHnanbHOM
topmax. PaboTa npu JBH)KeHUH TPOBOAHHMKA C TOKOM B MAarHUTHOM T01€. 4.2.

6

71

33

17

38
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MarHuTHoe 10/1e B BellecTBe. MarHUTHOe I10/1e ¥ MArHUTHBIH JUMO/IBbHBIA MOMEHT
KpPYroBOro TOKa. BeKTOp HaMarHHueHHOCTH U €ro CBSA3b C IVIOTHOCTHIO
MOJIEKY/ISIPHBIX TOKOB. HarpspkeHHOCTb MarHUTHOTO Moj1sl. MarHuTHast
BOCIMPUMMYMBOCTb U MarHUTHas IPOHULIAeMOCTb. JIMaMarHeTHKH, napaMarHeTHK1
1 eppomarHeTuku. I'paHMUHBIe YC/IOBUS Ha IOBEPXHOCTH pasfiesia JAByX
MarHeTHKOB. 4.3. D/eKTpOMarHUTHast UHAYKLUS. 3aKOH 3/IeKTPOMarHUTHOH
nnpaykuun ®apagest. [Tpasuso Jlenua. O6bsicHeHHe sBJIEHUS /i/1sT TPOBOAHYIKA,
JIBYDKYILIETOCsl B MarHMUTHOM T10/1e. 3apsi/i, NPOTeKaloLuid B IPOBOJHMKe TPH
BO3HUKHOBeHUH OJIC MHAYKLMY. SIB/IeHUs] CAMOUHAYKLMHM U B3aUMHOM MHIYKLIMH.
VIHAYKTUBHOCTB ¥ B3aMMHasl UHYKTUBHOCTb KOHTYPOB. VIH/[yKTUBHOCTH JI/TMHHOTO
NpsAMOro cosieHonza. ToKU MpY 3aMbIKaHUHM U Pa3MbIKaHUU LieH, CBSI3aHHBbIe C ee
MH/IyKTUBHOCTBIO. DHepPrusi MarHWTHOTO TIOJIsl: SHePrHsl MarHUTHOTO 0JIst
MPOBO/HKKA C TOKOM, 06beMHast IVIOTHOCTb Hepruu. 4.4. YpaBHenusi MakcBesuia.
MakcBe//10BCKast TPAKTOBKA SIB/IEHHS 371eKTPOMAarHUTHOM UHAYKLMH. Tok
cMelreHus. Teopema 0 LIMPKY/ISLIMM BEKTOPa HaNpsKeHHOCTH MarHUTHOTO T10JIst
TpY Ha/IMUMH TlepeMeHHOr0 3/1eKTPUYECKOro 107151 B MHTerpaabHOM 1
nuddepenipanbHoit popmax. Crcrema ypaBHeHHH MakcBesuia B MHTerpanbHON U
mddepenLansHoON popmax. PU3HUECKUi CMBIC BXOASIIHUX B Hee ypaBHEeHHIA.
MarepuasbHble ypaBHEHHsI.

Bcero 3a 2 cemecTp 144 68 34 17

17

76

30

Paspen 5. Kosie6anus u Bosiabl. OnTuka. 5.1. Mexanuueckue u
3/1eKTPOMarHUTHbIE TapMOHUYecKHe KoseGaHust. VieanbHblil rapMOHIYeCKHit
OCLM/IIATOP. YpaBHeHHe Hlea/lbHOro OCLM/ISITOpa M ero pelleHre. AMIIUTY/a,
vactora 1 (a3a koneGaHust. DHeprusi Konebanuit. [Iprmepbl KosiebaTebHbIX
[IBIDKEHHI pa3/IMyuHOM r3rueckoit nprupozsl. CBOGOAHbIE 3aTyXaroliye KonebaHus
OCLIW/ITISITOpA C TT0TepsiMK. BeIHyk/eHHbIe KosteGaHus. CriokeHHe KonebGaHuit
(6ueHust, purypsl JInccaxy). 5.2. Yipyrue BoiHbl. [Ipof0bHbIE 1 [ONIEPeYHbIe
BO/HBL. BostHOBOe ypaBHeHue. Bo/iHOBbIe TOBEPXHOCTH. YpaBHeHHe M/I0CKOH
MOHOXPOMAaTHYeCKOI BOJTHBI, ee XapakTepHUCTHKH. Pa3oBasi CKOPOCTb BOJIHBL.
Cdepuueckre BO/HBL. DHEPrus YIpyroi BOIHbI, BEKTOp YMOBa /sl yIIpyron
Bo/HbL. CTOosiuMe BO/HBL. AKycTuueckuit s¢dext Jorepa. 5.3. D/1eKTpOMarHuTHbIe
) 3 BosHBI. CyI1|eCTBOBaHHE 371eKTPOMarHUTHBIX BOJIH KaK C/1e[ICTBUE ypaBHeHHIA 55 35 17 9
Makcseria. CBOICTBa 3/1IeKTPOMArHUTHBIX BOJTH. DHEPrHsl 37IeKTPOMarHUTHBIX
BO/H. Bekrop ITolHTHHTa /15 3/1eKTPOMarHUTHOM BosHel. [1Ikana
9/1eKTPOMArHUTHBIX BOJH. ONTHYeCKUH Mana3oH JyIiH BoH. 5.4. BonHoBast
onTHKa. ViHTepdepeHIus cBeTa. YC/I0BHS MaKCUMYMOB U MUHUMYMOB. OTIbIT
FOHra. Crioco6b1 HabmrozeHUst HHTephepeHLK cBeTa (3epkana dpeHers, GunpusMa
DpeHest, 3epkaro JInoki/ia, TOHKHe T/1eHKH, Komblia HetotoHa). [Indpakuus ceera.
TpuHuyn Noiirenca-®penens. 3oxbl Ppenens. [udpakiiys PpeHens Ha KPYr/ioM
orBepcTHH U Agucke. [Judpaxiys PpayHrodepa Ha JATHHHON NPSMOYTOILHOM LIe/H.
[JndpakuproHHas peietka. [Tossipusanys cBeta. 3akoH Mamoca. CrerneHb
nonsipu3any. CriocoGbl MojTyueHust Mo/sipU30BaHHOTO CBeTa. 3aKoH Bproctepa.
Jucnepcus cBeTa. PasnokeHue cBeTa B criekTp. HopmarbHas u aHoManbHast
JIMCTIePCHSI.

20

20

Pa3pen 6. KBanToBas ¢u3uka. 6.1. KBaHTOBbIe CBOHCTBA 3/1€KTPOMarHUTHOTO
n3ydeHust. TerioBoe U3yueHye U €ro XapaKTepPUCTUKU. 3aKOHbI U3/Ty4eHHUst
abcomroTHO yepHOTo Tesa. I'unoresa I11aHKa o kBaHTax cBeta. Popmyrna I1naHka
JUIsL M3/Ty4are/ibHOM crioco6HOCTH abcomoTHO yepHoro Tesa. CBoHCTBA (HOTOHOB.
Buernuii hotosddexT, 3akoHbr CToMeTOBA. YpaBHeHHe DHHIUTeIHA /151 BHELLHEro
dororddexra. Dpdext KomntoHa. TopMo3HOE PeHTTEHOBCKOE H3TyUeHHe.
[laBneHye ceeta. KoprycKy/IsipHO-BOIHOBOM /lyau3M NpUpozsl ceeTa. 6.2.
DKCriepUMeHTa/IbHbIe JJaHHbIe O CTPYKTYpe aToMoB. JIMHei{uaTble CrieKTphbl aTOMOB.
Mogens aroma Pesepdopza. IToctynatst Bopa. Teopust Bopa st
BO/IOPO/0NOA00HBIX HOHOB. KBaHTOBaHKe SHEPTUH 3/eKTPOHA B arome. OIbIT
®panka 1 I'epija. 6.3. DieMeHThbI KBAHTOBOM MexaHUKU. I'uroresa jie Bpoins.
Bonnel fie Bpoiinis. DKkcriepuMeHTa/IbHOE MOATBep)KieHre runoTessl e Bpois.

P 3 IpuHipn HeonpegeneHHocTedt [efisen6epra. BonHoBast GyHKIMs, ee CBOMCTBA 1 53 33 17 8
¢usnueckuit cMbic. BpemeHHoe 1 craijoHapHoe ypaBHeHUs LlIpesyHrepa.
KBaHTOBast yaCTUL|a B OJJHOMEPHOM NoTeHLMaNbHOH sive. OJHOMepHbIH
MOTeHLIMa/bHbI 6apbep. KBaHTOBBIN rapMOHHUeCKUit 0CLIATOp. 6.4. KBaHTOBO-
MeXaHH4ecKoe onucaHue aromoB. CralpioHapHoe ypaBHeHwHe LlIpeunrepa st
aToma BoZopoza. BonHoBble pyHKLMHM 1 KBaHTOBbIe urc/a. [IpaBuia ot6opa ais
KBaHTOBbIX NepexofioB. OnbiT I1ITepHa 1 I'epiaxa. CrivH 3/1ekTpoHa. PepMUOHBI U
6030Hb1. [Tpunuwn [ayau. @U3HUecKre 0CHOBbI ePUOANUECKOr0 3aKOHa
[1.1.Menpeneesa. XapakTepuCcTuuecKue CrieKTpbl aToMOB. 3akoH Mo3snu. 6.5.
DneMeHTHI si/iepHON HU3UKHK. DieMeHTapHble YacThLibl. COCTaB aTOMHOTO si/ipa.
XapaKkTepUCTHKM si/jpa: 3apsi/i, Macca, SHeprust CB3H HyK/I0HOB. PaJln0aKTUBHOCTb.
Buzibl ¥ 3aKOHBI PaJIMOaKTUBHOTO U3/Ty4eHHs. S1epHble peakuuu. [lesenue sgep.
Cunrte3s sifiep. PyH/jaMeHTa/bHbIe B3aUMOZIeCTBHS M OCHOBHBIE KJ/IaCChl
9/1eMEeHTapPHBIX YaCTHL. YacTuLbl U aHTUYACTULbL. JIenToHbI M afpoHbl. KBapku.

20

15

Bcero 3a 3 cemecTp 108 68 34 17

17

40

35

Bcero no gucuuninHe 360 170 85 51

34

190

100

3.2. AyATOPHBII NPAKTUKYM

Homep u
Ne |HaummeHOBaHHe
Tema NpaKTU4eCKOro 3aHATHUS
n/n pa3pena
JUCLIUTNIUHBI

Oo0neMm,

ayp.
JacoB

Bcero 3a 1 cemectp

3.1. 3akoH KysoHa. PacueT HanpspkeHHOCTEH 3/1eKTpOCTaTUYeCKUX Mojeid U
CHUJI B3auMOJeicTBUs B BakyyMe. [IpuHiun cynepno3uuuu. 3.2. Teopema
Paspen 3. laycca py1a BeKTOpa HanpsKeHHOCTHU 3/IEKTPOCTaTUYeCKOro TI0/Is B BaKyyMe.
OnektpuuecTBo. [IoTeHIMas 5/1eKTPOCTaTUUeCKOT0 T0JIs1, CBSI3b MeXKAY HarpsyKeHHOCThI0 U
noreriranom. 3.3. Konzercaropsl. PaboTa v sHeprus 37eKTpudeckoro

7

[IBr>KeHMe 3apsKeHHOW 4aCTULIBI B OJHOPOAHOM MarHuTHOM noste. Cuna
Awriepa. IToTOK MarHuTHOM HHAYKLMW. PaboTa rpu JBYKeHUH ITPOBOJHUKA

TOJIAL.
2 |Pasgen 4. 3.4. 3akoH buo-CaBapa-J/larnaca B BakyyMme. [IpyHLMIT CyniepHO3ULUY. 8
MarseTtusm. Teopema 0 IUPKY/IALMYA BeKTOpAa MarHUTHOM MHAYKIWU. 3.5. Cuia JlopeHrja.
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C TOKOM B MarHMTHOM 1oJjie. 3.6. D/eKTpoMarHiTHas UHAYKLUSA. 3apsf,
MPOTeKarI1il B IPOBOJHUKE NTPU BO3HUKHOBeHMH J/]C MHAYKLMH.
SIBneHye caMOUHYKLIMY, TOKU IIPU 3aMbIKAHUW U Pa3MbIKaHUU LIETIN.
OHeprust MarHUTHOTO I10JISL.

Bcero 3a 2 cemectp

17

Pasgen 5.
Konebauusa u
BoJIHBI. OrnITHKA.

1. MexaHWUeCKHe U 3/1eKTPOMarHuTHbBIe KojiebaHus. 2. Yipyrue u
3/IeKTPOMarHUTHbIe BOJHBL. AKycTrueckuid sdpdext Jomepa. 3.
VnTtepdepennus ceta. 4. [Judpakius cBera.

Pazgen 6.
KBanrtoBas
(hu3mKa.

5. TeruoBoe usnyuenue, horosddekt. 6. Idbdekt KomrroHa, Topmo3Hoe
PEeHTreHOBCKOe W3/TyueHue, fAapjieHue cBeta. 7. CrieKTpbl aToMa BOJOpofa U
BOJIOPO/IOTIOZI00HBIX MOHOB. 8.BosHeI fie Bpoiinsa. CooTHOIIeHMs
Heorpe/ienieHHOCTel ['etizeHbepra

Bcero 3a 3 cemectp

17

3.3. JIaGopaTopHbIil NPAKTHKYM

Ne
n/n

Homep u
HauMeHOBaHHue
pasjena
JUCHUIIUHBI

Tema /1abopaTopHOro NpakTHKymMa

Oo0nemMm,

ayp.
JacoB

Paspgen 1.
dusnueckue
OCHOBBI
MeXaHUKU.

AynuTOpHBIe yachkl OTBeJleHbl Ha cZiauy JlomaiiHero 3aganus Nel,
BBITIOJTHEHUE U C/lady OTYETOB 10 BBO/IHOM J1abOpaTopHOM paboTe U JByM
sabopaTopHbIM paboTaM U3 MepeurcIeHHbIX B COOTBETCTBUH C
WHMBHU/yaIbHBIM rpaMKOM BBITTOJTHEHHS Ta00paTOpHBIX paboT B
sabopaTopru MeXaHWKW ¥ MOJIeKy/IsIpHO# ¢u3uku. JlabopatopHast paboTta
Ne2.M3yyeHre paBHOYCKODEHHOI'O IBU)KEHUS Ha MallliHe ATByzia.
JlabopatopHas paboTa Ne3.0OmnpezeneHre KO3 ULIMeHTa TPEHUST KaueHHsl.
JTabopartopHas pabota Ned. VcciiejoBaHKe IIEHTPALHOTO y/iapa I1apoB.
JlaboparopHast pabora Ne5. OripesiesieHre yCKOpeHHs1 CBOOOJHOTO TMa/ieHust
TIPY TIOMOLL[ MaTeMaTHueckoro 1 000pOTHOTO MasiTHUKOB. JIaboparopHast
pabora Ne6. VcciemoBaHye 3aKOHOB TUHAMUKH BpaIl]aTe/TbHOTO [IBMXKEHUS
TBeporo Tesa. JlaboparopHas pabota Ne7. Oripeie/ieHre MOMEHTa
MHepLMU MasTHUKa Makceesiia. JlaboparopHast pabora Ne8. OnpeziesieHue
MOMEHTA UHEPI[UU TBEP/IbIX TeJT C TIOMOIIILI0 KPYTUILHBIX KOTeOaHUM.
JIaboparopHast pabora Ne9. OripeziesieHre MOZy/Isl KDYyYeHUsI HUTU U
MOMEHTa MHepIMU CUCTEMBI, COBEpIIAroLel KPYTH/IbHBIE KoebaHusl.
JlabopatopHasi paboTa Nel0. OnipeziesieHrie CKOPOCTH MOHTa)KHOTO MIAaTPOHA
C TIOMOIIIBI0 DA/UTUCTHYECKOTO KPYTHJIBHOTO MasiTHHKA.

Pazgen 2.
MonekynsipHas
¢du3vka u
TepMOZIMHaMUKa.

AynuTopHBIe yacel OTBeJleHbl Ha ciauy [lomariHero 3agaHust Ne2,
BBITIOJTHEHHE U CAady OTYeTa 10 0JHOM mabopaTopHoi pabore u3
rnepevyrc/ieHHbIX B COOTBETCTBUU C MHAWBHUAYA/IbHBIM Fpaq)I/IKOM
BBITO/IHEHUS J1TAaO0paTOPHBIX paboT B 1ab0paTOpyH MEXaHUKU U
MoJeKy/IsIpHO# hu3uku. JTabopatopHast pabota Nel. Onpenenenve
YHHBepCabHOM ra30BOM MOCTOSTHHOM MeTO/|0M OTKauKu. JlabopaTopHast
pabora Ne2. Onpezeniervie otHoteHus (Cp/ Cv) METOIOM 3BYKOBBIX
cTosiunx BosH. JlaboparopHasi pabota Ne3. Orpefiesienue otHoteHus (Cp/
Cv) metomom Krnemana u [Tezopma. JlaboparopHasi pabota Ned.
Omnpenenenue otHorenus (Cp/ Cv) metogom Kiemana u [Je3opma ¢
nomornbio ycraHoBku ®@ITT1-6H. JTabopartopHasi paboTa Ne5. M3yueHue
TETUIOBLIX MAlllMH Ha rpuMepe aeurarens Ctupiunra. JlabopartopHas
pabora Ne 6. OnipesienieHrie KO3 PUITMEHTA BI3KOCTH KUAKOCTH.
JlabopatopHasi paboTa Ne7. Onipesienienre Ko3pduiieHTa BA3KOCTH
BO3/yXa Kanu/IsIpHBIM MeTooM. JlabopaTtopHast pabota Ne8. OrnpenienieHvie
TeTIONPOBOAHOCTH BO3/IyXa.

Bcero 3a 1 cemectp

17

Pazpen 3.
DJIEKTPHUYECTBO.

BBozHoe 3ansiTHe. BBozHast tabopatopHasi pabota. Pabora ¢
3/1eKTPOM3MepHUTebHBIMU NTprbopamu. CTyeHTHI BBITIOIHSIOT 2 pPaboThl U3
NepevrcrieHHbIX, B COOTBETCTBUM C UHAWBHYaNbHBIM rpaduKomM
BBITIOJTHEHUS Ta00PaTOPHBIX PabOT B TabOPaTOPUM 3/IEKTPUUECTBA U
MarHetusma. 13 naboparopHoro rnpaktukyma "OnektpuuectBo' JIPNel.
N3yuenne 37eKTpoCTaTUUeCKOTO 107151 METOL0M MoZeupoBanys. JIPNe2.
3akonbl Kupxroda. JIPNe3. VMccnepoBaHue 3aBUCMMOCTH T10/1€3HOMN

8
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MoiHocTH, KIT/] MCTOYHMKa TOKa U CUJIbI TOKA B Leny OT Harpy3ku. JIPNeS.
N3yuenue ripoLieccos 3apsifia U paspsiia KongeHcaTopos. JIPNe6. 3yuenue
CBOMCTB CerHeTOIeKTPUKA.

Paspgen 4.
Maruetusm.

W3 nabopatopHoro npakTukyma "JnekrpoMardetsm"” JIPNel. Mi3mepeHue
MarHuTHoro noss 3emu. JIPNe2. OnpeziesieHve HapsOKEHHOCTH
MarHMTHOIO 10711 B TOUKaX OCHU Kpyrosoro Toka. JIPNe3. N3yuenue
MarHMTHOTO TI0JIsI COJIeHOUIa C TIOMOLLbIO AaTurKa XoJsiia. JIPNe4.
Nccnenoanue netu ructepesuca peppomartervka. JIPNe5. OnpezeneHue
B3aMMHOU WHAYKTUBHOCTHU ABYX KOHTYPOB. JIPNe6. V3yueHue siBieHus
B3aUMHOW MHAYKLIUU

Bcero 3a 2 cemecTp

17

Pazpen 5.
Konebauusa u
BOJIHBL. OnTHKA.

AynuTopHBbIe yacel OTBeJleHbl Ha ciauy [lomaniHero 3agaHust Nel,
BBITIOJTHEHHE U CAady OTYeTa 10 JBYM J1abopaTopHbIM paboram 13
repeurceHHbIX B COOTBETCTBUM C UHAUBUYaTbHBIM rpa(rkom
BBITOJ/IHEHUS J1TaO0paTOpHBIX paboT B 1abopaTopuu oNTUKK. JTabopaTopHast
pabota Ne'1. MI3MepeHHe TIOKa3aTesiel MpeoM/IeHUs )KUIKOCTeH ¢
riomo1Ibio peppakromerpa A66e JlaboparopHas pabora Ne 2. 3mepeHue
TroKasaresiel pesioM/IeHUs KUKOCTel C TOMOILbI0 pepakToMeTpa
NP®-454 B2M JlabopatopHast pabota Ne'3. OnipesiesieHue AJMHBI CBETOBOM
BOJIHBI TIPY TIOMOIIM Ounpu3mbl JlaboparopHast pabora Ne 4. M3yuenue
rHTephepeHIMM CBeTa C ITOMOIIbI0 OunpusMbl ®peHesist JlTabopaTopHasi
pabota Ne'5. VI3MepeHws ¢ TOMOIIbI0 MHTeP(EPEHIIMOHHBIX KOJIel]
HetoroHa JlaboparopHasi pabora Ne'6. V3yueHre ONTHYECKUX SIBIIEHUIN
MeTo/ioM KoJiel] HbioToHa B mpoxogsiiieM ceete JlabopatopHas paborta Ne'7.
OrmpefesieHrie pacCTOsTHUSL MeXKZTy 1e/siMuy B orbiTe FOHra JlabopaTtopHast
pabora Ne'8. Tudpakiys @payHrodepa Ha AJTUHHOHN MPAMOYTOILHOMU 11/
JlabopatopHas pabota Ne'9. [Tudpakiiys Ha yrops[OUeHHOM 1
Xa0THUECKOM MHOXKeCTBAX MpensaTcTBuil JlaboparopHas pabora Ne'10.
N3yueHne CBOMCTB OTpakaTenbHOM UGMPAKIIMOHHON pPelieTKH 1
orpe/ie/ieHUe C ee TIOMOLBIO IJTMHBI CBETOBOW BOJIHBI JlabopaTopHast
pabota Ne'11. OripezeneHre KOHLEHTPALMX PaCcTBOPa IPU TIOMOILU
MOJTyTeHEeBOro caxapumetpa JlabopatopHasi pabota Ne 12. M3yueHue
3aKOHOB MoJisipu3anuu ceeTa JlaboparopHas pabota Ne'13. VccienoBaHue
3aBUCHUMOCTH K03 uIiieHTa OTpaXKeHUsI Ha TPaHULIe Pa3zesia MexXay
JBYMSI IMA/IeKTPUKAMU OT yIvia rajieHust JlaboparopHasi pabora Ne'14.
W3yuenue aucriepcuu ceeta

Pazgen 6.
KganTOBas
¢busuka.

AynuTopHBIe Yachl OTBeZleHbl Ha cfaudy JlomaniHero 3aganus Ne2,
BBITIOJTHEHUE U C/lady OTYeTa Mo OJjHOU 1abopaTopHoii paboTe w3
MepeyrceHHbIX B COOTBETCTBUU C MHAVBUAYAIbHBIM TpadrkomM
BBITIOJTHEHUS 1ab0paTopHBIX paboT B maboparopun onTUKY. JlaboparopHas
pabota Nel5. M3yueHre CrieKTPOB MCITyCKaHUS U TTOTVIOIIEHHUSI.
JlabopatopHas paboTa Nel6. VcciieioBaHMe CIIEKTPOB MHEPTHBIX Ia30B.
JTaboparopHas pabota Nel7. M3yueHue CrieKTpa aTomMa BOfIopofia U

ompeziesieHHe TIOCTOSTHHOW Puzbepra.

Bcero 3a 3 cemectp

17

3.4. CamocrosiTennbHas pabdora crygenta (CPC)

Homep n
HauMeHOBaHue
paspaena
AUCLUIIAHBI

Cojaepixanue yue0HOro 3a/JaHus

Oo0neMm,
4acoB

Pazgen 1.
dusnyeckue
OCHOBBI
MeXaHHKH.

IMoaroToBKa K 1ByM j1abopatopHbiM pabotam. OhopmMiieHre 0TYETOB 110
IByM nabopatopHbiM paboram. TToATOTOBKA K KOJITIOKBUYMY TI0 TBYM
nabopaTtopHeIM paboram. BeinonHenue JoMaiiHero 3agaHust Nel.
IMoAroToBKa K AMarHoCTHUECKUM paboTtam Nel u 2.

37

Pazgen 2.
MornekynspHas
¢u3vka u
TepMOJMHaMUKa.

IToaroroBka K jabopatopHoii pabore. OdopmieHre oTueTa Io
naboparopHoii pabote. [ToAroTOBKa K KOJIOKBUYMY TI0 1aOOpaTOpHOM
pabore.. BoimonHenue [JomatHero 3aianus Ne2. ITogroToBka K
JUarHocThyeckoi pabore Ne3.

37

Bcero 3a 1 cemecTp

74

‘Pameﬂ 3.

IMoaroToBka K abopatopHbiM paboTtam Nel,2,3. OdopmiieHre OTUETOB T10
9

38
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OnekTpuuecTBO. |3-M labopaTopHbIM paboTam. TToAroToBKa K 3aiuTe 1abopaTopHbIX paboT.
IToproroBka k Tecram. Ilogroroska K I13 o temam Ne 1- 6. BeironHenue
Homamnero 3aganvs Nel.

IMoaroToBka K 1abopatopHbM pabotam Ne 3. OcdopmiieHre OTUETOB 10 3-M

4 Paspen 4. naboparopHeiM pabotam. IToaroToBKa K 3amyTe 1a00paTOpHBIX PaboT. 38
Marnetusm. [ToproroBka Kk Tectam Ne2,3 TToaroroBka K I13 o temam Ne 1- 6.
BeinosiHenue [lomariHero 3aganus Ne2.
Bcero 3a 2 cemectp 76
ITozroToBKa K /iByM 1aboparopHbiM pabotam. OdopmMieHre 0TYeTOB I10
Pasgen 5. IByM ylabopatopHbIM paboTam. [ToAroToBKa K Ko/utokBuymy. I[ToArotoBka K

5 |Konebanus u NIpaKTU4eCKUM 3aHATUAM 110 TeMaM Nel, 2, 3 u 4. Bemonnenue [lomamnero| 20
BOJHBI. OnTHKa. 3aganvs Nel ITogroroBka K TecTaM IO NpakTUUYeCKUM 3aHATUsM Nel, 2, 3 u
4. TToaroroBka K AMarHoCcTuueckuM paboram Nelwu 2.

[MToxroroBka K 1aboparopHoii pabore. OdopmieHue oTyeTa 1o
naboparopHoii paboTe. [ToAroToBKa K KOJJIOKBUYMY T10 71abopaTopHOi

Pasgen 6.
pabore. TToAroToBKa K MpakKTHUECKUM 3aHATUSM 110 TeMaM Ne5,6,7, 8.
6 |KBaHTOBas 20
Brimonnenue domatiHero 3aganusi Ne2. [ToAroToBka K TectaM 1o
¢busmka. o
MpaKkTUueCcKUM 3aHsATUsAM Ne5,6,7, 8. [ToAroToBKa K AAMarHOCTUUECKOU
pabote Ne3.
Bcero 3a 3 cemectp 40
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUITIVINHBI
CEMECTP HEJE/IN CEMECTPA
12 3 4 5 6 7 8 9 |10 11 12 13 14| 15 |16| 17
1 Ortu. no JIP |JP|Otu. no JIP | | A3 |AP|Otu. no JIP| |Otu. o JIP O3 |OP| 3au.
Tect, OTu. Tect, Otu. | | Tecr, Tecrt, OTu. OTu. no a3,
2 Teerl | = omp [Pl o e 13 PP o e JIP, Tecr | | Tect P¥
3 Tecr  |[IP|Ortu. mo JIP| | 13 |[IP|Oru. mo JIP| |Oru.moJIP| | I3 |[IP i‘;ﬁ’

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTHueckasi paboTa;

Ortu. o JIP — otuet 1o JIP;

Tect — TecrT;

I3 — nomairHee 3ajjaHue;

3au. — 3aYer;

mud. 3au. — auddepeHIMPOBaHHBIN 3a4erT.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTePBaJlbl B
ciefyroumx popmax:
e UAarHoCTUYecKas pabora;
e otuer o JIP;
* TecCT;
e JOMalllHee 3a/laHue.

ITpoMeKyTouHasi arTecTalus POBOAUTCA B popMax:
e 3auerT;
e DK3aMeH;
e muddepeHITMPOBAHHBIN 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 MosnekyssipHas ¢pusuka. CI16.5I'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2012, 620 3K3.
3. . TIIpaktukym no ¢usuke. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2005, 862 3k3.
4. . Cniektpsl atoma. Teopus Bopa. CIT6.BI'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2006, 3/1. pec.
5. . Onekrpomardetusm. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHora, 2009, 423 3K3.
6. . Dnekrpomaruetusm. CIT16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2006, 543 3K3.
7. A.T. ApeuikuH, JI. 1. BacunbeBa, C. H. CokonoBa. . OCHOBBI KBAHTOBOM MeXaHUKU M aTOMHOW (DU3UKU.
CII6.FI'TY "BOEHMEX" um. /. ®. YctuHoBa, 2007, 408 3K3.
8. A. T. ApemmkuH, H. A. MBaHoBa, FO. H. Jla3apeBa. . DyieMeHTHI clieljuajibHON TeOpUH OTHOCHTE/IBHOCTH.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013, 464 3K3.
9. A. JI. 3arpebun, M. I'. Jleaues, T. A. ITaBnoBa. . Mar"etusm. CII6.BI'TY "BOEHMEX" um. [I. ®.
Ycrunosa, 2007, 426 5k3.
10. A. JI. 3arpebun, M. I. Jlenués, O. C. AnekceeBa. . MoseKynsipHasti GU31Ka ¥ TePMOJMHAMUKA.
CII6.FI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2007, 410 3K3.
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, 0. H. Jlazapera, B. I. Cpeaun. . ®usvka. Mardetusm. CIT6.BI'TY "BOEHMEX" um.
. @. YcruHoBa, 2019, 222 3Kk3.
13. . JI. ®énopos, FO. H. Jla3apesa, B. I. Cpegun. . ®u3nka. OCHOBBI MOJIEKY/ISIPHO-KUHETHYeCKOU TeOPUH
u TepmouHaMuky. CI16.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2017, 152 3K3.
14. . JI. ®énopos, FO. H. Jlazapera, B. I. Cpeaun. . ®usuka. Konebanusa. CI16.6T'TY "BOEHMEX" um. /],
®. Yctunona, 2020, 135 3k3.
15. 1. JI. ®énopos, 0. H. Jlazapera, B. I. Cpeaun. . ®u3uka. BomHosast ontuka. CI16. 5T TY "BOEHMEX"
uM. [1. ®. YcruHoBa, 2022, 125 3Kk3.
16. 1. JI. ®énopos, FO. H. Jla3zapeBa, B. I. CpeguH. . ®usnka. KBanroBas ontuka. CI16.: 3a-8o BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2023, 26 3k3.
17. . JI. ®énopos, FO. H. Jlazapera, B. I'. Cpeaun. . ®usuka. Bonnsel. CII6.6I'TY "BOEHMEX" um. [I. ®.
YctunHoga, 2021, 122 3K3.
18. 1. JI. ®énopos, 0. H. Jlazapera, B. I. Cpeaun. . ®usuka. Inekrpuuectso. CI16.BT'TY "BOEHMEX"
uM. [1. ®. YctuHoBa, 2018, 351. pec.
19. 1. JI. ®énopos, FO. H. Jla3zapesa, B. I. CpeguH. . ®usnka. Mexanuka. CI16.6I'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2016, 116 3K3.
20. [J. FO. VBaHoB, JI. V1. BacunbeBa. . [lucnepcusi, NorioljeHe CBeTa ¥ MOJeKy/IsIpHasi pepakius.
CII6.BI'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2018, 50 3k3.
21. [I. FO. UsaHos, T. H. Kuszera, FO. H. JlazapeBa. . BeeeHue B MaTeMaTHUeCKYH0 00pab0OTKY pe3y/ibTaToB
skcriepuMenTa. CIT6.BI'TY "BOEHMEX" um. /1. ®. YctuHora, 2018, 444 3k3.
22. 1. YO. ranos, FO. H. JlazapeBa. . MatemMaTtrueckasi 06paboTKa pe3y/bTaToB U3MepeHHH B IpUMepax.
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2019, 247 3k3.
23. E. T bopoguHa, A. H. CrapyxuH. . Kosnebanus v BosiHbl. CI16.6I'TY "BOEHMEX" um. [I. ®. YctuHoRa,
2011, 426 3Kk3.
24. . B. CasenbeB. Kypc ¢usuku. T. 1 Mexanuka. BI'TY "BOEHMEX" um. []. ®@. YctuHoga, 2008, 370
9K3.
25. 1. B. CagenweB. Kypc ¢usuku. T. 3 Keanrosas ontuka. BI'TY "BOEHMEX" um. [I. ®. YcruHOoBa, 2008,
298 k3.
26. 1. B. CagesnbeB. Kypc ¢usuku. T. 2 Snekrpuuectso. BI'TY "BOEHMEX" um. []. ®. Ycrunora, 2008,
285 3K3.
27. M. E. Upogos. Dnekrpomardetu3M. OcHOBHBIe 3akKOHBL. M.: BUHOM. Jlabopatopwust 3Hanwmii, 2006, 10
9K3.
28. U. K. Hekpacog. . OCHOBBI (h)M3UKH aTOMHOTO fi/ipa U 37ieMeHTapHbIX yacturl. CT16.5TTY "BOEHMEX"
uM. [1. @. YcruHosa, 2010, 469 3ks.
29. JI. U1. Bacunbesa, b. C. I'ybanos, T. B. iraHoBa. . MeTozs! peliienus 3azau no ontvke. CI16.BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2008, 838 k3.
30. JI. 1. BacunbeBa, H. A. WBanoBa, 1. JI. ®énopoB. . Mexanuka. CI16.BT'TY "BOEHMEX" um. /1. ®.
YcruHoBa, 2010, 31. pec.
31. JI. 1. BacuneeBa, H. A. VBanoBa, T. H. KuasizeBa. . DeKTpoMarHuTHOe 11oJie B Beirjectse. CIT6.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2017, 400 3K3.
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32. JI. . BacunbeBa, H. A. MBanoBa, FO. H. JlazapeBa. . CTatuctuueckue pacripefiesieHus: B PU3MKe.
CII6.BI'TY "BOEHMEX" um. [T. @. YctuHoBa, 2015, 254 3K3.

33. T. U. Tpodumoea, 3. I. I1aBnora. . COOpPHUK 3a/iau 10 KypCy GU3UKH C pelieHussMH. M.: Briciias 1kosia,
2003, 74 5k3.

34. T. N. Tpodumoga. . Kypc dusuku. M.: Bricias 1mkona, 2003, 55 3k3.

35. FO. H. JTazapeBa, B. A. JKusynuH, [I. B. Bunorpajckuii. . Onekrpuuectio. CI10.: U3a-8o BI'TY
"BOEHMEX" um. [I. @. YctuHoBa, 2023, 122 5k3.

5.2. [lorionHUTeIbHAs IUTepaTypa Mo AUCLUIIIUHE:
1. 1. E. Upomos. KeanTtoBasi ¢pusmka. OcHoBHbIe 3ak0HbI. M.: BUHOM. Jlabopatopus 3Hauui, 2007, 3 3K3.
5.3. [lepuogrueckue u3aHus:

1. EcTecTBeHHbIe U TeXHUUECKUe HayKH;
2. HayuHo-MeToaunueckuii >kypHan «HbopmaTr3aius o6pa3oBaHus U HAYKW».

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

1. https://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/ — O6pa3oBate/bHas maatgopma «FOpaiT». JI7st By30B U 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:

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

6.2. IIpakTHyeckue 3aHATHA:

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

6.3. JTaGopaTopHbIe 3aHATHA:

1. AypuTopusi C 4MC/IOM TIOCA/[OYHBIX MECT He MeHbllle KOJIHUeCTBa 00yUaroIiXCs;

2. YCTaHOBKH /i71s TIPOBe/IeHusI Tab0paTopHBINX PaboT 10 «MeXaHUKa, MOJIeKY/IsipHast (DH3HKa»;
3. YcraHoBKa /17151 1ab0OpaTOpHBIX paboT 1o "O/eKTpUYeCcTBO U MarHeTH3M";

4. YcraHoBKa [ij1st 1abopaTopHBIX pabot 1o "BojHoBas U KBaHTOBAs OTTHKA'.

6.4. Ilpouee:
1. pabouee MecTo npernojaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTYIOM B VIHTepHeT;

2. pa6que MeCTa CTyJeHTOB, OCHAllleHHbI€ KOMITbIOTEDAMU C AOCTYIIOM B I/IHTEPHET, rpegHd3HaUYe€HHbIe

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

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa ®U3UKA  saBnseTcs JUCHUILUIMHON 00M3aTe/IbHOH 4YacTH 0Ooka 1 mporpammel
MOATOTOBKK 10 Harpaenenuio 24.05.02 [IpoekmupoedaHue deUAUUOHHbIX U paxkemHblX Ogueamesnell.
IMucuurnivHa peanusyeTcss Ha Qakynerete b BasoBoe umkeHepHoe obpasoeanve BI'TY "BOEHMEX" um.
[.®. Yerunosa kadeapoii b2 dusnika u Xumus.

[Ouciuniavza HaljesieHa Ha GOPMUPOBaHUE KoMNnemeHYuli:
OIIK-5 CriocobeH pa3pabaTbiBath (pr3ndecKre ¥ MaTeMaTHueCcKrue MOZeA UCCIelyeMbIX TIPOLIECCOB, sIB/IEHUH
1 00BEKTOB, OTHOCAIUXCS K TIPoheCCHOHATBHOM cdepe [esITeIbHOCTH [JI/Is PellieHNs MHKeHePHbBIX 3a71ad.

CoeprKaHue AUCLIMIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSA3aHHBIX C U3yUueHWeM (hyHZAMeHTabHbIX TIOHSTHH,
3aKOHOB U TeOpUM KIacCUUeCcKOM U coBpeMeHHOW (M3MKM TI0 OCHOBHBIM pa3jesiaM: (r3uuecKre OCHOBBI
MeXaHUKH, MOJEKY/IsApHasi (U3MKa M TEePMOJMHAMMKA, 3JeKTPUUECTBO, MarHeTWU3M, Koyie0aHWs W BOJIHBI,
OITHKA, KBAaHTOBast (hH3MKa.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

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

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e 3ayeT;
e 3K3aMeH;
e 1uddepeHIMPOBAHHBIN 3aYerT.

OO6m1as TPyAOEMKOCTh OCBOEHHSI AMCHMIUIMHBI coctaiseT 10 3.e., 360 u. TIporpamMmoi JUCIUTJIHHEL
TIpe/lyCMOTPeHBI JIEKLIMOHHBIe 3aHATHs (85 4.), mpakTuueckue 3aHATHs (34 1.), 1abopaTopHbIii pakTUKyM (51
4.), camocTosTebHast paboTa ctyaenTa (190 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
®U3UKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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.

HaumeHoBaHue padoThI PekoMmeH/lyeMas uTeparypa prn?{?émc“’
Paspen 1. ®u3nueckre 0CHOBBI MeXaHUKU.
IToaroroBka K JByM /1abopaTopHLIM paboTam. T. N. Tpodumoga. . Kypc 37
OdopmiieHre OTYETOB 10 JBYM J1ab0paTopHBIM paboTram. ¢usuky: M.: Beicimast mikoria,
IToaroToBKa K KOJUIOKBUYMY I10 IBYM J1aO0OpPaTOPHBIM 2003 (I'maBe1 1-7)
paboram. BeinoiHeHue JJoMaiiHero 3agaHus Nel. W. B. CaBennes. Kypc ¢umzukn. T.
IMoAroToBKa K iMarHOCTHUECKUM paboTtam Nel u 2. 1 Mexanuka: BI'TY

"BOEHMEX" um. [I. ®.
YcruHoBa, 2008 (I'naBs! 1-8)

. MexaHHKa U MOJIEKY/IsIpHast
¢dusuka: CII6.BT'TY
"BOEHMEX" um. []. .
YctuHoBa, 2012 (CtpaHuupb! 3-
75)

. FO. Usanos, 0. H. Jlazapesga. .
Maremaruueckast 00paboTka
pe3y/abTaToB U3MepeHuii B
npumepax: CII6.BI'TY
"BOEHMEX" um. []. .
YctuHoBa, 2019 (Bce riaBs)
. FO. Usanos, T. H. Kus3eBa,
FO. H. Jla3zapeBa. . Benenue B
MaTeMaTh4yecKyro 06paboTKy
pe3y/bTaToB SKCTIepUMeHTa:
CII6.BI'TY "BOEHMEX" um. [I.
@. YctuHoBa, 2018 (Bce rnaBsbi)
. JI. ®énopos, FO. H. Jla3apesa,
B.T. CpepuH. . ®u3uka.
Mexanuka: CI16.BT'TY
"BOEHMEX" um. []. .
YctuHoBa, 2016 (Bce r1aBbi)
A.T. Apemkun, H. A. IBaHOBa,
FO. H. JIa3zapeBa. . DyieMeHThI
crieliaabHOMN Teopuu
otHocutenbHOCTH: CIT6. BT TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2013 (Bce r1aBbi)
T. U. Tpodumoga, 3. I. ITaBnoga.
. C60pHUK 3a/1au 10 KypCy
(hu3vku ¢ pemeHusmMu: M.:
Bricmiag mkona, 2003
(Crpanutibl 6-144)

JI. 1. BacunbeBa, H. A. 1BaHOBa,
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. JI. ®énopos. . MexaHuKa:
CII6.BI'TY "BOEHMEX" um. [I.
@. YctuHoBa, 2010 (Bce rnaBbi)

Wroro no pasgeny 1

37

Pazgen 2. MonekynapHas ¢pu3uKa U TepMOAUHAMHKA.

IToaroroBka K jabopatopHoi pabore. OdopmieHue oTueTa
o abopatopHoii pabote. TToATOTOBKA K KOJIOKBUYMY T10
naboparopHo# paboTe.. BeimosHeHue JJomariHero 3aJjaHust
Ne2. IMToAroToBKa K AAMATHOCTHUECKOM paboTe Ne3.

T. . Tpopumoga. . Kypc
¢u3uku: M.: Boiciuas mikosna,
2003 (I'maBe1 8-10)

JI. 1. BacunbeBa, H. A. 1BaHoOBa,
10. H. JIa3apesa. .
CratucTuueckye pacrpefesieHus
B ¢usuke: CI16.BI'TY
"BOEHMEX" um. . ®.
YctunoBa, 2015 (I'naBsi 1, 2)

. MexaH1Ka 1 MoJieKy/sipHast
¢usuka: CII6.BT'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2012 (CtpaHunp! 76-
132)

N. B. CaBennweB. Kypc ¢pusuku. T.
1 Mexanuka: BI'TY
"BOEHMEX" um. []. .
YcrtuHoBa, 2008 (I'maBbl 9-15)
T. U. Tpodumoga, 3. I. ITaBnoga.
. COOpHHUK 3a/1au 110 KypCy
¢bu3MKY C pereHUsME: M.:
Bricmiag mkomna, 2003
(Crpanutipsl 145-198)

O. JI. ®énopos, 0. H. Jlasapesa,
B. T. Cpenun. . ®u3nka. OCHOBBI
MOJIeKy/ISIPHO-KMHEe T4 e CKOH
TEOpUX U TEPMOJUHAMUKH:
CII6.BI'TY "BOEHMEX" um. 1.
®. YctuHoBa, 2017 (Bce r1aBbi)
A. J1. 3arpe6un, M. T. Jlegués, O.
C. Anekceesa. . MonekyssipHas
¢u3mMKa U TepMOAVHAMYKA:
CII6.FI'TY "BOEHMEX" um. [I.
®. YctuHoBa, 2007 (Bce r1aBbi)

37

Wrtoro no pa3geny 2

37

Paspen 3. DiieKTpruecTBo.

IToaroroBka K jjaboparopHbiM paboram Nel,2,3.
OdopmiieHre 0TYETOB MO 3-M J1abOpaTOPHLIM paboTaM.
IToxroToBKa K 3aiure 1abopatopHbIX paboT. [TogroToBka
K TectaM. [ToaroroBka K I13 no temam Ne 1- 6.
BeinosiHenue [JomartHero 3aganus Nel.

16

T. 1. Tpodumoga. . Kypc
¢u3vku: M.: Beiciasi mkosna,
2003 (I'naBbI 11-13)

. [IpakTKy™m 110 pu3MKe:
CII6.BI'TY "BOEHMEX" um. .
@. YcruHoBa, 2005 (Bce riaBbl)
T. 1. Tpodumoga, 3. I. [TaBnoBa.
. CO0pHUK 3a/1au 10 KypCy
¢usuKY c pereHUAME: M.:
Bricmias mkona, 2003
(Ctpanuust 199-250)

FO. H. JIa3zapeBa, B. A. JKuBynuH,
. B. BuHorpa/ickuii. .
Onekrpuuecteo: CII6.: V3a-Bo
BI'TY "BOEHMEX" um. []. ®.
YctuHoBa, 2023 (Bce r1aBhl)
N. B. CagenneB. Kypc ¢pusuku. T.
2 OnektpuyectBo: BI'TY
"BOEHMEX" um. []. .
YctunoBa, 2008 (I'maBsr 1-5)
JI. 1. BacunweBa, H. A. VIBaHOBa,

38
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T. H. Kusasesa. .
JeKTpOMarHuTHOE T10J1e B
BeriectBe: CIT0.BT'TY
"BOEHMEX" um. [. ®.
YctuHoBa, 2017 (I'maga 1)
. JI. ®énopos, FO. H. Jla3apeBa,
B.T. Cpenun. . ®u3uka.
Onexrpuyectso: CIT6.BT'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2018 (Bce r1aBhbi)
N. E. Upogos.
DnekTpomarHetusM. OCHOBHbIE
3akoHbl: M.: BMHOM.
Jlaboparopust 3HaHu#, 2006
(I'naBsr 1-5)

Wroro no pasgeny 3

38

Pa3pen 4. MarneTusm.

IMoxroroeka K siabopatopHbiM pabotam Ne 3. OdopmieHue
OTUeTOB 10 3-M j1abopaTtopHbIM paboTam. IToAroToBKa K
3aiuTe aboparopHeIXx pabort. IToaroToBKa K Tecram Ne2,3
IToproroska k I13 o Temam Ne 1- 6. Beironnenue
[omainero 3azanus Ne2.

T. . Tpopumoga. . Kypc
¢usuky: M.: Beicimas 1ikora,
2003 (I'naBel 14-17)

T. 1. Tpodumoga, 3. I. [TaBnoBa.
. CO0pHUK 3a/1au 10 KypCy
¢usuKY c pereHUAME: M.:
Bricmias mxkona, 2003
(Ctpanuupl 251-306)

A.JI. 3arpebun, M. T'. Jlennes, T.
A. IlaBnosa. . Marsetusm:
CII6.BI'TY "BOEHMEX" um. [I.
@. YctunHosa, 2007 (Bce rnaBbi)
. dnektpoMaruetusm: CIT6.BTTY
"BOEHMEX" um. [. ®.
YctrHosa, 2006 (CtpaHuls! 3-
62)

W. B. CaBenneB. Kypc ¢umzuku. T.
2 Dynektpuuectso: BI'TY
"BOEHMEX" um. 1. ®.
YctuHoBa, 2008 (I'naBsi 6-9)
. JI. ®énopos, 0. H. Jla3apeBa,
B. T. CpenuH. . ®u3uka.
Marnetusm: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2019 (Bce raBhl)

. DnekrpoMaruetusm: CI16.BT'TY
"BOEHMEX" um. [. ®.
YctunoBa, 2009 (CtpaHutis! 29-
59)

JI. 1. Bacunwera, H. A. VIBaHOBa,
T. H. Kuasesa. .
DJIEKTPOMarHUTHOE T0oJe B
BemiectBe: CIT0.BT'TY
"BOEHMEX" um. []. .
YctuHoBa, 2017 (I'maga 2)

FO. H. JIa3apeBa, B. A. )KuBynuH,
[1. B. BuHorpagckuii. .
Onekrpuuectro: CII6.: 3a-Bo
BI'TY "BOEHMEX" um. . ®.
YctuHoBa, 2023 (Bce r1aBbi)
N. E. Npogos.
DsekrpomarsetusM. OCHOBHBIE
3akoHbl: M.: BMUHOM.
Jlabopatopus 3HaHui, 2006
(I'naBsl 6-10)
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Pa3sgen 5. Kosreoauus u

Bo/IHBI. OnITHKA.

IToaroroBKa K JByM /1abOpaTOpHLIM paboTam.
OdopmiieHre OTUETOB I10 JBYM J1ab0paTOpPHBIM paboTam.
[ToaroroBka K Ko/toKBUyMy. I1oAroToBKa K pakTUueCKUm
3aHATHUSAM 0 TeMaM Nel, 2, 3 u 4. BeinosiHeHne
Homamnero 3aganus Nel ITogroroBka K Tectam 1o
npakTruueckuM 3aHsATusM Nel, 2, 3 u 4. IToaroroBka kK
JuarHocTrudeckuM paboram Nelu 2.

T. U. Tpodumosa. . Kypc
¢usuku: M.: Beiciias 1mikorna,
2003 (I'naBel 18-25)

N. E. pogos.
DnekTpomarHetTusM. OCHOBHbIE
3akoHbl: M.: BMHOM.
Jlaboparopusi 3HaHu#, 2006
(I'naBa 10-11)

. JI. ®énopos, FO. H. Jla3apesa,
B. T. CpenuH. . ®usvika. BonHsr:
CII6.BI'TY "BOEHMEX" um. [I.
®. YctuHOBa, 2021 (Bce r1aBbi)
T. U. Tpodumoga, 3. I. ITaBnoga.
. COOpHHUK 3a/1a4 T10 KypCy
(u3uku ¢ pereHussMu: M.
Bricias mkomna, 2003
(Crpanutip 307-451)

E. T bopoguna, A. H. CrapyxuH.
. Konebanust 1 Bo/THBI:
CII6.BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 2011 (Bce rnaBsbi)
. Bonnoeast ontuka: CIT6.BT'TY
"BOEHMEX" um. []. .
YctuHOBa, 2018 (CTpanutib 3-
73)

JI. Y. Bacunbera, b. C. T'ybaHoB,
T. B. lBaHoBa. . MeTogpbl
pelLieHUs 3a/jau 10 OITHUKe:
CII6.BI'TY "BOEHMEX" um. [I.
®. YctuHoBa, 2008 (I'maBer 1-5)
. TO. NBanos, JI. 1. Bacunbesa.
. Jucriepcys, NomIoleHue CBeTa
Y MOJeKyJ/IsipHasi pepakiys:
CII6.FI'TY "BOEHMEX" um. [I.
®. YctuHoBa, 2018 (Bce r1aBbi)
W. B. CaBennes. Kypc ¢umzukn. T.
2 Dnektpuuectso: BI'TY
"BOEHMEX" um. 1. .
YctuHoBa, 2008 (I'nassel 10-15)
. JI. ®énopos, FO. H. Jla3apeBa,
B. T. CpenuH. . ®u3uka.
BosnHogas orrtuka: CIT6.BI'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2022 (Bce riaBs)
. JI. ®énopos, FO. H. Jla3apeBa,
B.T. CpenuH. . ®u3uka.
Koneb6anus: CIT0.BT'TY
"BOEHMEX" um. []. ®.
YcrtuHoBa, 2020 (Bce raBs)

20
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Pazgen 6. KBanToB

as Qu3mnKa.

[MoxroroBka K slaboparopHoii pabore. OdopmieHre oTuera
o abopatopHoii pabote. TToArOTOBKA K KOJIJIOKBUYMY T10
yabopaTtopHoit pabore. TToAroTOBKa K MPaKTHUeCKUM
3aHATHAM 10 TeMaM Ne5,6,7, 8. BeinonHenue JomaiiHero
3amanusi Ne2. [ToAroroBka K TecTam 10 rpakThue CKUM
3aHITHSAM Ne5,6,7, 8. [ToATOTOBKA K [UarHOCTHYeCKOM
pabote No3.

T. U. Tpodumosa. . Kypc
¢u3vku: M.: Bricias mikona,
2003 (I'maBeI 26-29, 32, 33)

. Cniektpsl atoma. Teopust bopa:
CII6.BI'TY "BOEHMEX" um. /1.
®. YctuHoBa, 2006 (Bce r1aBbi)
H. E. Npopos. KBaHToBas
¢u3mka. OCHOBHBIE 3aKOHBI: M.:
BVHOM. JlabopaTopusi 3HaHU,
2007 (Bce rnaBbr)
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N. B. Cagennes. Kypc ¢uzukn. T.
3 KBanToBas ontuka: bBI'TY
"BOEHMEX" um. [I. .
Yctunoga, 2008 (I'naBet 1-6, 9,
10)

JI. 1. BacunbeBa, H. A. l1BaHOBa,
1O. H. Jla3apesa. .
CratucTuueckye pacrpefiesieHust
B ¢usuke: CI16.6I'TY
"BOEHMEX" um. [. ®.
YcruHoBa, 2015 (I'naBst 3-5)

T. 1. Tpodumoga, 3. I. [TaBnoBa.
. C60pHUK 3a/1au 1O KypCy
¢usuKY C pereHUAME: M.:
Bricmias mkona, 2003
(Crpanuup! 452-502)

N. K. Hekpacos. . OCHOBBI
(bU3UKY aTOMHOTO siipa ¥
37IeMeHTapHBIX YaCTHII:
CII6.BI'TY "BOEHMEX" um. [I.
@. YctunHoBa, 2010 (Bce rnaBbi)
. JI. ®énopos, JI. U. Bacusnbesa,
. FO. Neanog. . KBaHTOBas
onrtuka: CIT6.BI'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2021 (CTpaHuupb! 3-
23)

A.T. Apewkun, JI. U.
Bacunsena, C. H. Cokonosga. .
OcCHOBBI KBaHTOBOM MeXaHUKU U
atromHon ¢usuku: CIT6.BI'TY
"BOEHMEX" um. []. ®.
YcruHoBa, 2007 (CtpaHuLsl 3-
48)

JI. . Bacueera, b. C. I'ybaHoB,
T. B. IBaHOBa. . MeTo/ibI
pelLieHUs 3a/jau 110 OTTHUKe:
CII6.BI'TY "BOEHMEX" um. [I.
®. YcrunHosa, 2008 (I'naBel 6, 7)
. JI. ®énopos, FO. H. Jla3apesa,
B.T. CpenuH. . ®u3uka.
Ksanrosast ontuka: CII6.: V31-Bo
BI'TY "BOEHMEX" um. []. ®.
YcrtuHoBa, 2023 (Bce riaBb)
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OU3NKA

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTUYecKas paborta
e /IOMalllHee 3a/laHue;

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

e 3aUeT;

e uddepeHIMPOBAHHBIN 3a4erT.
KpuTepuu oueHuBaHus

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

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

JomaiHee 3aanne
[TepeueHb TeM [JOMalTHUX 3a/JaHUN:
. MexaHnuka
. MonekynsipHasi pu3mKa, TepMOJMHAMUKa U 3/1eKTPOCTaTHKa.
. MaraeTtusMm, KosieGaHust U BOJTHBI.
. BonHoBas onTUKa, KBAaHTOBasi ONTHUKA U CIIEKTPhI aTOMOB.
PemieHust OMaIHUX 3a/JaHUN TIPECTAB/SIOTCS B PYKOITUCHOM (opMme.
Kaxxapiii BapuaHT AoMaliHero 3ajaHusi cogepxut 100% 3azau.
[oMaiiiHee 3a/laHue «3auTeHO», eCJI BLITIOJTHeHO He MeHee 80% 3a/iaHui.
BapuaHTbI MHAWBHYaIbHBIX JOMAIITHUX 3a/JaHUH 110 pa3zenaM Kypca ¥ TpeOoBaHuUs K MX 0()OPM/IEHHIO
rpezictaBedbl B YMK auctmruiiiel 1 BbuioykeHsl B DMMOC Moodle BI'TY «BOEHMEX».

AWN -

Tect

Tectri ipoBoasTcs B DMMOC Moodle BI'TY «BOEHMEX». Kaxxb1ii BapuaHT Tecta cogepkut 100%
3a/laHui, 3a/laHKsl COOTBETCTBYIOT TeMaM U3yuaeMoro paszena Kypca.
TecT cunTaeTcsl CJIAHHBIM, eC/T 00yUarOIIUICs BBIOpas MPaBU/IBHBIA BADUAHT OTBETAa He MeHee, ueM B 60%
3a/laHui.
BapuaHTBI TeCTOBBIX 3a/laHMM 110 BCeM paszenaM Kypca npeZcrasieHnsl B YMK anciuniunel, a B SMOC
Moodle BI'TY «BOEHMEX» — TpeHUpOBOUYHbIE BaDUAHTHI.

Otyet no JIP
OTuet 1o 1abopaTopHOU paboTe Npe/ICTaB/SeTCS B PYKONUCHOH (hopMe Ha besibix ucTax (opMaTom
A4, 3an0MHeHHBIX C OJHOW CTOPOHBI.
Copep)kaHue oTyeTa JIOJ/DKHO COOTBETCTBOBATH 111a0/I0HY OTueTa 1o jaboparopHoii pabote. [11ab0H pa3meltieH
B OMOC Moodle u B YMK AUCIUTITHHEI.
JTaboparopHasi paboTa CUUTAeTCs CAAHHOMN MPU BLITOTHEHUU C/IEIYIOIINX YCIOBU:
a) TIpH MPOBepKe 0TYeTa BBITIO/IHEHBI CIeIYIOIHe TPeOOBaHUS:
* 3aT0/THEHbI CBO/IHbIE TAO/UIIBI C pe3y/ibTaTaMHy MPSIMbIX M KOCBEHHBIX U3MEepPeHMUH;
* BBIMOJTHEH pacyeT 3HAUeHUM UCKOMBIX BeJITMUMH M X TIOTPEITHOCTeH;
* TIPaBUJILHO TIPE/ICTaB/IeHbI 3aMMCH OKOHYATE/TbHBIX Pe3y/IbTaToB;
* IOCTPOEHBI HeOOXOMMbIe TPAUKH B COOTBETCTBUU C TPeOOBAHUSIMH, U3JIOXKEHHBIMY B METO[UUE CKUX
MOCOOMSIX K 1abopaTopHbIM paboTam (TpeboBaHMsI ITPoAy0/IMpoBaHkI B 1mabaoHe oTueTa JIP);
* IPOBE/IEH aHa/U3 TIOTYUYEHHBIX Pe3y/IbTaToOB MyTeM CPAaBHEHUS UX C TeOPEeTUYeCKUMH 3HAUEHHSIMU;
* JIAHBI TTMCEMEHHBIE OTBEThI HA BCE KOHTPOJIbHBIE BOMPOCHI (KOHTPOJIbHBIE BOTIPOCHI TPUBE/IEHBI B
METOUUeCKUX YKa3aHUAX K KaXoH JlabopaTtopHoii pabore).
0) mipu 3armuTe J1abopaToOpHOU PaboTHI:
* KPaTKO M3/I0XKEHBI Pe3y/IbTaThl BLITOJTHEHHOH paboTh;
* IAHBI TIPAaBU/IbHBIE Pa3BEPHYThIE OTBETHI HA BOMPOCHI TIPENo/jaBaTeisi (M3 UKc/ia KOHTPOJIBHBIX BOTIPOCOB,
OTBEThI HA KOTOPbIe HAMMCAHBI B OTUETE).
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Ecnuy He BBITIOTHEHO XOTSI ObI OZIHO M3 BBIIIE YKa3aHHBIX TPeOOBaHUM K CAMOMY OTUETY WJIH ero 3alliyTe, TO
OTUeT TIOJJIEXKUT J0PabOTKe, U PEKOMEH/IYeTCsl U3yUUTh BOTIPOC, HAa KOTOPBIH [JaH HeTPaBU/ILHBIA OTBET.

Jx3ameH (cemecTp 2)

Iyt MPOMEeKYTOUHOM aTTeCTaryy, MPOBOJUMOM B (hopMe 3K3aMeHa, UCTOb3YIOTCsl OUIETHI C
3afaHusAMU. THUIIBI 3a/IaHUI: TeOpeTHUeCKHH BOTIPOC, KauecTBeHHas 3a/aua. Kaxxabii 6uet cocrapnsier 100%
3a/laHUM.

OtleHKa BLICTaB/IsIETCS TIOC/Ie cobeceoBaHUs CO CTYAEHTOM, B COOTBETCTBUM CO CIeAYIOIUMU KPUTEPUSIMU:

* MeHee 50% IpaBU/IbHBIX OTBETOB — HEY/IOB/IETBOPUTEJILHO;

* oT 50% 710 64 % OTBETOB — Y/I0BJIETBOPUTE/BHO;

* oT 65% /10 84% OTBETOB — XOPOIIIO;

* 0T 85% 10 100% npaBUIbHBIX OTBETOB — OTVIMYHO.

BapuaHThI 5K3aMeHaIMOHHbIX OHM/IETOB, a TAaK)Ke CIIMCOK TeOPeTHUeCKHUX BOMPOCOB K 9K3aMeHY MpeZiCTaBIeHbI
B YMK puctuniussl, a B DMMOC Moodle BI'TY «BOEHMEX» — TpeHUpOBOYHbIE BapUAHTHI.

3auert (cemectp 1)
ITpocTaBnseTcs Mo pe3y/bTaTaM yCIieBaeMOCTH B CEMECTpPe, Ha 0CHOBAHUU CJIAHHBIX 1ab0paTOpHBIX U
[TUAaTHOCTUYECKUX PaboT.

JMuddepennuposannsbiii 3auet (cemectp 3)

[17151 MpPOMe)KyTOUHO# aTTecTalyy, MPOBoAMMOM B ¢hopme fuddepeHL[IPOBaHHOTO 3aueTa,
WCIo/b3yeTcs UToroBelid TecT co 100% 3azanmii. Tect npoBoguTcs B DMMOC Moodle BI'TY «BOEHMEX».
TecT cunTaeTcsi CJaHHBIM, eC/TA 00yUarOIMiiCs BBIOpas MPaBUIBHBINM BADHAHT OTBeTa He MeHee, ueM B 50%
3a/IaHUM.

Kpurepuu nepecuera pe3y/nbTaToB TeCTa B OLIEHKY:

* 51 - 67% — 3auTeHO-y0BIETBOPUTEJIBHO;

* 68 - 84% — 3auTeHO-X0pO11IO;

* 85 - 100% — 3a4TeHO-0TJIMYHO.

BapuaHThI TeCTOBBIX 3alaHui TipeicTaBieHbl B YMK aucuuriiuiel, a B OVOC Moodle BI'TY « BOEHMEX»
— TPEeHUPOBOUHbIE BapHaHTHI.
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[MacriopT doHIa OLIeHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3jesioB U
AUJAKTHYECKHX eNHMI]

BCETI'O

AyauTopHbIe 3aHATHSA B

KOHTAaKTHOM dopme

BCEI'O

Jlekyu

JTabopaTopHbIi
NPaKTHKYM

IIpakTuuyeckue
3aHATUHA

CamMocTosTenbHaa
padoTa cTyaeHToB

dopmupyemas
KomieTeHus, %

OIIK-5

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

Pa3pgen 1. ®usndeckue 0CHOBBI
MeXaHHUKH.

56

19

10

37

Homarnee
3ajlaHue,
OrTuer 110

JIP,
Tect

Pazgen 2. Moneky/ispHas
¢u3nka u TepmoagHaAMUKA.

52

15

37

15

Homarunee
3ajlaHue,
Ortuer 1o

JIP,
Tect

Bcero 3a 1 cemectp

108

34

17

17

74

35

Pazpgen 3. DnekTpuyecTBo.

73

35

17

38

15

Homarinee
3a/laHue,
Tect

Pa3pgen 4. MarHetusm.

71

33

17

38

15

Howmarinee
3ajlaHue,
Ortuer 110

JIP,
Tect

Bcero 3a 2 cemecTp

144

68

34

17

17

76

30

OnTuka.

Paspen 5. Kosie0anus v BOJIHEBL.

55

35

17

20

20

HowmarHee
3ajlaHue,
Ortuer 1o

JIP,
Tect

Pazpaen 6. KBanToBas ¢u3uka.

53

33

17

20

15

HomarHee
3ajlaHue,
OrTuert 110

JIP,
Tect

Bcero 3a 3 cemecTp

108

68

34

17

17

40

35

Bcero no aAucuun/IuHe

360

170

85

51

34

190

100
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OneHouHble MaTepuaasbl no gucuumiude ®U3NKA

OIIK-5 - CnocobeH pazpabambieamb pusuuecKue u mamemamuueckue mMooeau uccaedyembixX npoyeccoe,
f6/1eHUll U 006€KM08, OMHOCAWUXCS K NpogheccuoHanbHOU chepe dessmenbHocmu 04151 peuleHuUs
UHJiCeHepHbIX 3a0ay

Ne 1

Ne 2

[TpouuTaiiTe TEKCT U 3alUILIKTEe Pa3BePHYTHI 000CHOBAHHBIN OTBET

B mpocTpaHCTBe MMEeTCsl pABHOMEDHO 3apsDKEeHHBIN 00beMHOM IJIOTHOCTRIO 3apsiga p = 47,8 HKin/m3
wap paguyca R = 0,3 M. MebIC/ieHHO BbIIe/ MM B IPOCTPAHCTBE 3aMKHYTYIO ITOBEPXHOCTh B BUJle
ctepsl paguyca r = 0,1 M, Tak uTo 1[eHTPHI chephl U I1apa COBMaaroT (cM. puc). Hatiaure moTok
BEKTOpa HaIPsKEHHOCTH IeKTPUUECKOTO T10J1s1 CKBO3b MTOBEPXHOCTh CQephl.

HquHTaﬁTe TEKCT U YCTAHOBUTE MOC/T1€40BATE€/IbHOCTD

Bam nipezicTouT peruTh 3aauy Ha TIpUMeHeHre 3aKoHa COXPaHeHUs UMITy/bca. MeTop pellieHHst TaKoi
3a[jau¥l BKJIFOYAeT OTpeZie/IeHHYIO TI0C/Ie/[0BaTe/IbHOCTD AeWCTBHM. YCTaHOBUTE TIPAaBU/IbHBIN TTOPSIIOK
JeMCTBUI U 3alUIINTe TI0CIe0BaTeTbHOCTh [P C/ieBa Hampaso.

1. 3arricaTh 3aKOH COXpaHeHUsI UMITy/TbCa B BEKTOPHOU (popme.

2. PemmmTh CUCTEMY paBHEHHU OTHOCHUTETHFHO HEU3BECTHBIX B 00II[EM BUIE.

3. MI306pa3uTth Ha UepTeXKe BEKTOPbI UMIY/ILCOB Te/T CUCTEMbI HETIOCPEICTBEHHO TIepe] U MoC/ie
B3aMMOZeNCTBUS.

4. [IpoBepUTh pa3MepHOCTh U C/le/aTh UMCI0BOM pacyerT.

5. CripoelipoBaTh BeKTOPHbIe BeIMYMHBI UMITY/IbCOB Ha KOOPAUHATHBIE OCH U TIOMYUYUTb CUCTEMY
CKaJISIPHBIX YDaBHEHUH.

6. Heo0X01MMO MPOBEPUTh CUCTEMY B3aUMOZIEHCTBYIOIIMX Te/T Ha 3aMKHYTOCTb.

[TpounTaiiTe TEKCT U YCTAHOBUTE 10C/I€[,0BAaTebHOCTh

ViccnenoBaHuve CrieKTPOB TIPOU3BOJUTCS HA MOHOXpOMAmope - ONITUKO-MeXaHHuueCKoM Tipubope,
TipeIHa3HAYE€HHOM /IJIs BbIZIeIEHUsT y3KUX UHTEePBAJIOB AJIMH BOJTH OMTUYECKOro (T. €. BUAVMOrO,
vH(paKpacHOT0 WM yAbTPadroIeTOBOI0) U3TyUeHMs.

Busup okysisipa mprbopa HaBOJUTCS Ha UCC/IEAYEMYIO JIMHUIO CIIEKTPa C TIOMOILbIO U3MePUTETbHOTO
bapabaHa, Ha KOTOPOM HaHeCeHHI Jie/ieHnst B rpagycax. OTCUeT CUMTBIBAETCS TIPOTHB MH/EKCa Ha
yKa3zaTeJjie, KOTOPbIH CKOJIb3UT I10 CIIMpaJbHOI KaHaBKe OapabaHa.

Takum obpa3oM, [i/1s1 oTipe/iesieHyst AJTHH BOJIH CIIEKTPa/IbHBIX JIMHUM HE00X0IUMO, TIPEX/IE BCETO,
TPOrpaZyupoBaTh IKany 6apabaHa TOBOPOTHOTO MexaHW3Ma MOHOXPOMaTopa B JJIMHaX BOJIH, T.€.
Haiitu 3aBUCcUMOCTS [ = f(A), Tie | - oTcuet 1o 1ikase. ['paZilydipoBKa OCyI[eCTBIISETCS C IIOMOII[bIO
W3BECTHOTO JIMHEHYaToro CIIeKTpa MapoB PTYTH.

YcraHoBute 11oc/jie0BaTre/IbHOCTh AEﬁCTBHﬁ. 3anuiimre moc/jien0Bare/JIbHOCTh L[I/I('bp CJ/IeBa HarpaBo.

1. ITpocMOTpeTh BeCh CIIEKTP OT KPAaCHOM /10 (roieToBoM (He0OX0AuMO yOequThCs, UTO BCe TMHUN
CreKTpa JOCTYMHbI K U3MEepPEHHUIO).

2. YCTaHOBUTH Ha PeJibC PTYTHYIO JIaMITy U BK/TFOUUTD €€,

3. BktounTh 6/10K TUTaHUSI MOHOXPOMAaTopa

4. Tlo gaHABIM TabIUIBI TOCTPOUTD TPAyUPOBOUHBIHN rpaduk | = f(A) Ha MU/UTUIMETPOBOU OyMmare..

5. HacTpouTh MIMPHHY ITIe/TM MOHOXPOMaTopa (TpH ITUPOKOM PACKPBITHH TI[e/Td TPH CUHUE JTAHUU
PTYTH Hab/TIOAIOTCS KaK OfIHA)

6. Bpaiijast 6apabaH B 0JHOM HartpaB/ieHUH, COBMeI[aTh BU3UP OKYJIsipa CO BCEMH JIMHUSIMU CIIEKTPa

pPTyTH (HauvHasi ¢ UOJIETOBOM JIMHUM), [/IMHA BOJTHBI KOTOPBIX YKa3aHa B MpusiaraeMoi Tabsuie.
CHATbIE OTCUETh] 3aHeCTH B TY Ke Tab/IMIy COOTBETCTBEHHO.
7. BBIK/TFOUMTD PTYTHYHO JIAMITY

Ne 4 TIpouwuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD

OoTBeTa
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Ne 5

Ne 6

Ne 7

Koseco Bparmaercst Tak, Kak yka3aHo 6esoii crpenkoid. K 0607y Koneca npuo)keHa CHna,
HaripaB/ieHHas TI0 KacaTte/IbHOW. BeKTop yI/IoBOi CKOpPOCTH Harpas/ieH

5-5

[TpounTaiiTe TeKCT, BbIOEpHUTE MPABU/ILHBINA OTBET U 3alUIINTEe apryMeHThbl, 000 CHOBBIBAOLL[1e BEIOOD
oTBeTa

B Kakoii cpesie He MOTYT PacIIpOCTPAHITLCS MexaHU4YeCKHe BOTHBI? BeibeprTe OiMH OTBeT:

1. B raszax
2. B )XUJKOCTSIX
3. B BaKyyMme

4. B TBepABIX Tejlax

HpO‘«IHTaﬁTE TeKCT, BbI6epI/ITe HpaBHI[LHLIﬁ OTBET U 3allUIINTE apryMeHThI, 06OCHOBLIBaIOU_[I/Ie BbI60p
OTBeTa

IT10CcKuMii KOHZEHCATOP C BO3AYLIHBIM 3a30pOM MeKAy 00K/IafiKaMy 3apsijIi OT HCTOYHHKA
TOCTOSIHHOTO HAaIpsDKeHUsI ¥ OTK/IIOUMIK. UTO He M3SMEeHUTCS TIPH YBeJIMUeHNH 3a30pa d Mexxay
00K/aikaMu KoH/leHcaTopa? BuibepuTe paBU/IbHBIN U3 UeTBIPEX TIPEJIOKEHHBIX OTBETOB U 000CHY#Te
ero.

1 - pa3HOCTh MOTEHI[UA/IOB MEXY 00K/Ia[KaMU
2 — HamnpsDKEHHOCTH /IEKTPUYECKOTO TIOMS MeXKAy 0OKIajKaMu
3 — 8MKOCTb KOHZIeHcaTopa

4 — 3apsi/ Ha 00K/IaZIKax KOH/IeHCcaTopa
ITpouwnTaiiTe TEKCT, BoIOepUTe MPABUIbLHBIE OTBEThI U 3aIUIITMTE apryMeHThbI, 000CHOBBIBAOII[HE BLIOOD
OTBETOB

Ha PUCYHKe T1peCTAB/IEHBI CUJIOBbIE JIMHUU 3JIEKTPUUECKOI'O I10J/11 PaABHOMEPHO BHPH)KEHHOﬁ
mnockocty. Kakue U3 COOTHOIIIeHMI AJIs1 BEKTOPA HAIlIpsSI>KeEHHOCTHU Eu MOoTeHLMaJ/id () BEpHBI

™,

1. E,>E,
2. 91> 9,
3. @1 =@y = @3
4. E'l — Ez

Ne 8 HpO‘—IHTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apTYMEHTHI, O6OCHOBLIBa}OHII/Ie Bb160p
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Ne 9

OTBETOB
Kakue sBienus MOATBEPXXAal0T KBAHTOBYIO IMPUPOAY 3/IEKTPOMAIHUTHOT'O I/IBJIy‘-IEHI/IH?

1.  ®otoaddexr

2. Sddext Hortepa

3. Topmo3HOE peHTTeHOBCKOE U3J/ydeHne
4. buenus

5. OreiT FOHTa

HquHTaﬁTe TeKCT, BbIﬁepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIINUTE dPTYMEHTHI, OGOCHOBLIB&IOLL[I/IE BLI60p
OTBETOB

Kak n3MeHHTCs1 CKOPOCTh (hOTOSIEKTPOHOB 1 paboTa BBIXOZA, €C/IN YBeTUYUTb YacTOTY CBETa,
OCBeIljaroIero GOToKaTo/l, He MeHsist IPH 3TOM eTr0 MHTEeHCUBHOCTL? BribeprTe /1Ba MPaBHU/IBHBIX
OTBeTa U3 MPeJJIOKeHHbIX U 000CHYHTe OTBET.

1) cKopoCTh (OTOIEKTPOHOB YBETUUNTCS;
2) CKOpPOCTh (POTO3IEKTPOHOB YMEHBIIIUTCS;
3) paboTa BbIX0/]a YMEHBILIUTCS;

4) pabota BbIX0/Ia He U3MEHUTCS;

Ne 10 ITpounTaiiTe TEKCT M 3alUILNTe Pa3BePHYThI 000CHOBAHHEBIN OTBET

CuoBble TMHUM OJHOPOJHOIO 3/1eKTPOCTAaTUUECKOTO T0JIsl HAaNpsDKeHHOCThIO E coHanpas/ieHs! C OChbO
Y fekapToBoOii crcTeMbl KOopArHAT. YeMy paBHa paboTa 1osisi 110 TIepeHOCY OTPHL{aTeTbHOTO TOUEYHOTO
3aps/ia —q U3 TOYKM C KoopAuHaTamu (x1, y1) B TOUKY ¢ KoopfuHaramu (x2, y2)? (x2 > x1, y2 > y1).
ITpexncraBuTh 060CHOBAHHBIN Pa3BEPHYTHIN OTBET.

Ne 11 IIpouuTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE

CooTHecHTe Ha3BaHUs TEPMOJUHAMHUUECKHX TIPOL[ECCOB [/ WealbHOr0 ra3a, rpeCTaB/IeHHbIX B
7IeBOM cTosibLie ¢ hopMy/iaMu, TIPe/ICTaB/IeHHBIX B IPaBOM CTOJIOLIE.

1) uzo06apHbIH A) AU=0
rpotiecc

2) U30XOpHBII
ripoLiecc

3)
nsorepmMuueckuiit B)  AU=Q
rpoLecc

4)

aguabaruueckuii I) Q =Cp*nT
rpoLecc

5)

TMOJIUTPOINNYE CKUN

npotiecc

B) -AU=A

Ne 12 IpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

Wccnepyercs sneKTpocTaTiyeckoe roJjie paBHOMEPHO 3apshKeHHOH 10 TTIOBEPXHOCTH TO0KUTETbHBIM
3apsifoM cdepbl. B Touke A, B34TO Ha MOBEPXHOCTU Cephl, HANIPSPKeHHOCTH ee T0Jist paBHa Ea.
OripesienUTe HAIPSPKEHHOCTH 3/IEKTPUUECKOTO T10JIs B 1jeHTpe cdepkl - B Touke O, B Touke D, jeskaliieit
Ha cepeauHe oTpe3ka OA U B Touke C, Haxo/sAIeCs HA PacCTOSTHUM OT LieHTpa, paBHOM 20A.

K kaXk[i0# 1Mo3uL[iK, aHHOH B /1eBOM CTo/1b1ie, TI00epUTe COOTBETCTBYIOIIYIO MO3ULIMIO M3 ITPaBOro
cTosbLa.

dusnueckas

Ee 3HaueHue
BeJIMYMHA
1) A) 0,5*%Ea
HaIpsKeHHOCTh
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3/1eKTPUYECKOTO
T0JIS1 B LIeHTpe
c¢epbl — B TOUKe
(0]

2)
HarpsyKeHHOCTh
371eKTPUYECKOTO
roasi B Touke D
3)
HarpsyKeHHOCTh
371eKTPUYECKOTO
rojiss B Touke C

B)0

B) 4*Ea

T) 0,25*Ea

26



