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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3BOBATEJ/IBHOI'O CTAHJIAPTA BBICIIIEI'O OBPABOBAHUS (®I'OC BO)

09.03.02 InopManioHHbIe CHCTEMBI H TEXHOIOTHH

roj Habopa rpymmer: 2025

Iporpammy cocTaBui:
Kadenpa 04 ®PU3UKA

Bacunbesa Jlrogmuiia VIBaHOBHA, K.T.H., IOLIEHT, JOLEHT

ITporpamMma paccMOTpeHa

Ha 3acefiaHuy Kadepbl-pa3paboTunka

paboueii nporpammel 04 ®U3UKA

3aBegytomuii Kadezapoii ®epopos [.J1., A.¢.-M.H., Ipod.
ITporpamMma paccMOTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

07 NudopmauoHHbIe CUCTEMbI U IPOrpaMMHAasi HH)KeHepUst

3aBenytroiuii kadenpoit Cemerosa E.T'., 1.T.H., npod.
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
PU3NKA

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB

3 28949



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI
Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-1 — CriocobeH NpUMeHsITh eCTeCTBeHHOHAyUHble U ODIenHKeHepHbIe 3HaHWs, METO[bI MAaTeMaTHUeCKOTO aHa/M3a U MOAETUPOBAHUS,
TEOPeTUUeCKOT0 1 3KCTIepUMeHTaIbHOTO UCC/Ie/jOBaHus B TIPO(eCCHOHATLHON AesITeNTbHOCTH

DOpMUPOBaHHIO KOMITETEHLIH CITY>KUT JJOCTIDKEHHeE C/Ie/[YIOIINX Pe3y/IbTaToB 06pa3oBaHuUs:
OIIK-1

3HAHUA:

Ha ypOBHe IIpe/|CTaB/IeHUIL:

* 0b1eli (hr3MuecKoil KApTUHBI OKPY)KAOILero MHUpa Kak CHCTeMbI B3aUMOCBSI3aHHBIX (DM3NUUeCKUX SB/IEHNH, Pa3/IMYHbIX ()OPM JABIDKEHHS
Marepuy;

+ pomi U3MKM KaK (yHJaMeHTa A/ M3y4eHWs JUCLMIUIMH TPOQeCcCHOHaNbHOTO LMK/IA, KaK OCHOBY JUIS BblJie/IeHHs B CBOeH
npoeCCHOHANBHOM [IesITeNIbHOCTH  (PU3UUECKHX SIBJIEHWH U TIPOLIECCOB, OMpefe/sOUINX TNPUHLMIBI pabOoThl Pa3/IMYHBIX TeXHHUUYeCKHUX
YCTPOMCTB;

* B3aUMOCBSI31 TEOPUH U SKCIIEPUMEHTa, CTyxKariero 6a3oi A/ GOpPMHUPOBaHHUS TEOPUHU U MIOATBEPIK/AIOLLIETO €€ M0I0XKEHHsI.

Ha ypoBHe ITOHUMaHHSI:

* CMBIC/Ia TaKUX TIOHSTHI Kak: (r3nUeckoe siBjieHHe, GU3MUecKast Be/IMUMHA, MOJie/b, TUIIOTe3a, SKCIIePHMEHT, HabmiofieHre, u3MepeHHe,
¢usnyeckast Teopus, GU3MUECKUIT 3aKOH;

* hyH/IaMeHTa/IbHBIX TIOHSATHM, 3aKOHOB U TEOPUH K/IaCCUUeCKOW U COBpeMeHHOW (U3MKY;

* (M3MUECKUX MOZiesIell, NCIO/Ib3yeMBbIX ITPH IT0CTPOEHNH TEOPUH SIBJIEHUS;

* IpaHUL] IPUMEHUMOCTH TeOPHH, TTOCTPOEHHOM Ha orpe/ie/ieHHOM (r3nueckor MoJeny;

* TIPUHLIUIIOB MOCTPOEHUs (PU3NMIECKUX SKCIIEPUMEHTOB.

Ha yPOBHe BOCIPOW3Be/eHNUsI:

* hOpMy/IMPOBOK (HM3MUECKHX 3aKOHOB, TPUHLIUIIOB M TIOCTY/IATOB, X MaTeMaTH4ecKoe BbIPaKeHHe 10 OCHOBHBIM pasjernaM (pU3HKH:
(u3ryecKrue OCHOBBI MEXaHHKH, 371eKTPUYeCTBa M MarHeTH3Ma, 3JeKTPOAMHAMHUKY, (GM3MKU KomebGaHWH ¥ BOJIH, ONTHUKM, KBAHTOBOW (U3MKH,
aTOMHOM U si7iepHOH QU3UKY;

* METO/0B peLleHHsI 3a/jau 110 OMHUCAHUI0 (PU3NUeCKUX SIB/IEHNU;

* METO/|0B TIPOBe/IeHHs SKCIIeprMeHTa ¥ 06pabOTKM pe3y/IbTaToB N3MepeHHH;

* METOZVIKH OLIeHKH ITOTPEIIHOCTH U3MepsieMbIX BeTMUMH. ;

YMeHus:

TeopeTHUYeCcKue:

* OTIpeJieUTh MyTH PeLIeHus N0CTaBleHHOMN 3aJlaul, OUePTUTh KPYT (U3MUYeCKUX 3aKOHOB, 3HaHHE KOTOPBIX I103BOJIUT PEeINThb JaHHYHO
3ajauy;

* TIOCTaBUTB L{eJTb POBOANMOTO 3KCIIEPUMEHTa U OTIPe/e/TUTh TI0C/Iel0BaTeIbHOCTb AeHCTBUM ITPH er0 IPOBeZieHHH.

MPaKTHUeCKHe:

* pelarh TUIOBbIE 3a/]aUM T10 paszesiaM Kypca (QpusHKY;

* pa3bupaThCs B MPUHLMIAX JeHCTBUs (u3nuecKrx MpubopoB 1 criocobax Ux IpUMeHeHNs];

* TIPOM3BOZIUTH PACUeTh 110 pe3y/IbTaTraM U3MepeHHi;

* OLIeHMBATh MOTPELIHOCTh U3MepsIeMbIX BeJINUKH;

* aHa/IM3MPOBATh MOTyYeHHbIE Pe3y/IbTaThl U COTOCTAB/IATh UX C TEOPETHYECKH TIPOrHO3UPYEMbIMY;

* TIpe/CTaB/IATh (PYHKLMOHA/IBHBIE 3aBUCUMOCTH (pU3MUECKHX BEIMUMH B BH/ie rPaHKOB.;

HABbIKU:

* TPaMOTHO ¥ apryMeHTHPOBAHO M3/1araTh COOCTBEHHbIE MbIC/IM, 0O0CHOBBIBAaTh CBOM CY)K/IEHHS;

* paboTaTh C MKMPOKUM KPYroM (pu3nueCcKUX MpUOOPOB U 000py0BaHMUS;

* COCTaBJISTh HayuHble OTYETHI C TPaMOTHBIMU BBIBOJAMH O [IPO/ie/laHHOM paborTe;

* paboTars C IMTepaTypoil 1 MHBIMU HCTOYHUKAMU HH(OPMALUH. .
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Iucuununa ®U3UKA siB/isieTcst AUCLUIUTHHON 00s13aTe/1bHOI yacTH 6/10Ka 1 mporpaMmbl TIOATOTOBKH 10 Harpassenuto 09.03.02
HHpopmayuoHHble cucmeMbl U mexHoN02UU.

CogeprkaHue AUCLIAIUIMHEIL SIB/ISIETCS JIOTMYecKuM npogomkennem aucuuiuind: BBICIIHASLI MATEMATHUKA.

CofepkaHue JWCLMIUIMHBL SIBJISIETCS OCHOBOM gyt ocBoenus aucuuriiH: BE3OITACHOCTD )KI/I3HE/1EHTEIII>HOCTI/‘I‘,
HAYYHO-UCCJIEJOBATEJ/IbCKASI PABOTA (ITOJIYYEHHUE INEPBUYHBIX HABBIKOB HAYUYHO-UCCJ/IEJOBATE/IbCKOU
PABOTHBI).

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHusi AUCLIUTUIMHBL:

e OIIK-1 — Criocobex TIPUMEHATh €CTeCTBeHHOHAaYUHbIe 1 O6LL[EI/IH)KEHEPHLIE 3HaHMA, MeTOAbl MaTeMaTU4YeCKOI'o aHa/ir3a U
MO/ie/IMPOBaHNs, TEOPETHUUECKOI'O ¥ SKCIIePUMEHTA/IbHOI'O UCC/IeI0BaHUA B l'lpOC])eCCHOHaJ'ILHOFI [eAaTe/IbHOCTU



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPYA0EeMKOCTb JUCLIUMIUINHBI cocTaBsiet 11 3.e., 396 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI
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Paspen 1. @u3nyeckue 0CHOBbI MexaHHKH. 1.1. KuHemMaTiKa MaTepHa/IbHOM TOUKU M TBEPAOTO Tesla.
TlocTynarenbHOe M BpalljaTe/lbHOe JBIDKeHHe TBeporo Tena. 1.2. [liHaMKKa MaTepuanbHOi Touku. ITonsaTie
1 2 COCTOSHMSA B K/IacCHUecKoil MexaHuke. 3akoHbl HploToHa. Hewunepr cHcTeMbl 80 40 20 1 9 40 20
orcueTa. Cumbl MHepLUN. 1.3. 3aKOHBI C B 1.4. TBepAoro Tena. 1.5. TIpuHImn
OTHOCHTE/ILHOCTH B MeXaHHKe. 1.6. OCHOBBI PeNIATHBHCTCKON MeXaHHKH. 1.7. DNeMeHThI MeXaHHKH
CIUTOUIHBIX CPef.
Paspgen 2. ¢u3HKa 1 2.1. OCHOBBI MOJIEKY/ISIPHO-KHHETHUYECKOH TEOPHH.
2.2. ®ynkiuu pacnpesienienus. Knaccuueckas ¥ KBaHTOBast CTaTUCTHKH. 2.3. OCHOBBI TePMO/IMHAMUKH.
1 2 TepMouHaMUUecKie QYHKLHN cOCTOsiHMS TPy Hayasa TepMoArHaMuKA. 2.4. Lk KapHo. [TpuHLmme! 64 28 14 6 8 36 20
TIOCTPOEHHsT TETUIOBBIX MallkH. 2.5. SIBneHue neperoca. 2.6.CH/ibl MOMEKY/IIPHPHOTO B3aMMO/EHCTBHS.
PeanbHble rasel.dPasosbie
Bcero 3a 2 cemecTp 144 68 34 17 17 76 40
Paspen 3. D1eKTpHYECTBO H MarHeTHsM. 3.1. DnekTpuueckoe rosie B Bakyyme. [IpOBOJHHKH U JU3/IEKTPUKH
B 9/1eKTPHUeCKOM T1071€. 3.2. TIOCTOSIHHBIN 3/TeKTPHUYeCKHii TOK. 3.3. MarHHTHOe rose B Bakyyme. 3.4.
2 3 MarnuTHOe 1os1e B BelecTse. 3.5. DeKTpoMarHuTHas MHAYKIus. 3.6. YpaBHeHns MakcBesia B 110 54 24 15 15 56 25
MHTErpa/bHOH i ot hopme. Ma 3.7. KBasuc 1€ TOKH.
3.8. TIpUHLIM OTHOCHTENHOCTH B 71EKT
Paspen 4. ®usnka Koedanuii. 4.1. apMOHIYeCKUii OCLH/INATOP. TIpuMepbl rapMOHMYECKUX OCLIH/IATOPOB.
4.2. Kunematvka u KM 4.3. CBobogHbIe 3aTyxatoiye KoneGanust. 4.4.
2 3 BhiHyX/ieHHbIE KonleGaHHst rapMoHuuecKom ocunsTopa o JeICTBHEM CHHYCOM/AMbHOM CHTBL. 4.5. 34 14 10 2 2 20 15
DU3MYECKUI CMBIC/T CTIEKTPA/TBHOTO Pa Hopr (Mozipl.) 4.6 AHrapMOHHUeCKHit
OCLHAATOP.
Bcero 3a 3 cemectp 144 68 34 17 17 76 40
Paspen 5. BoHoBsle nponeccel. 5.1. Ynpyrue BonHbl. ITnockas cuHycoufianbHast BoHa. BonHoBoe
ypaBHeHHe. DHepriist ynpyroit BoHbl Chepuueckue BoaHbL CTosune BoaHbL DbdekT [lommepa. 5.2.
DJ1eKTPOMarHHTHbIE BOMTHbI. DHEprist 3/1eKTPOMArHHTHOI BO/HbL. CBET KAK /1eKTPOMarHHTHast BO/HA.
st ceeta. 5.3. MIHT BO/H. VIH ABYX HYecKuX BO/H. [TonsThe
2 4 0 KOrepeHTHOCTH BOJIH. MiHTepdepeHLs cBeTOBbIX BO/H. VIHTep(hepeHLMs B TOHKHX MIeHKax. 5.4. 59 39 18 12 9 20 10
[Hudpaxuus osu. Mpuuyun Tolirenca-®peness. ludpakups dperens Ha KpyrioM oteepcTiu. Judpakims
®payHrodepa Ha PsMOii GeCKOHeYHO 1w/, YHHasi peLeTKa. PEHTIeHOBCKHX JIyuei,
dopmyna Bynbga-Bparra. 5.5. B3anmojieiicTBie 271eKTPOMarHUTHBIX BOJH C BeljeCTBOM. OTpakeHHe i
npe/ioM/IeHHe CBeTa Ha rPaHMIie pasjena gByx cpesi. dopmynsr Gpenens. [iucnepcus ceeta. dasosas 1
IpYTINOBasi CKOPOCTb.
Pa3pen 6. KsanToBas dusuka. 6.1. TeruioBoe usyuense. Ksanrosas ontika. GoToHbl. 6.2.
KopryckynspHo-BonHOBO# gyanu3am. Bomuel e Bpoiins. ITpuniun HeonpegeneHHocTH. 6.3. KBaHTOBbIE
cocTosus. BonHoBas GyHKLA  ee CTaTHCTHYECKHii CMbica. TIpUHLyN Cynepriosuuuu. 6.4. YpasHenue
IIpeaunrepa. Oneparophi pu3ieckux BemuiH. YacTulia B OHOMEPHOIi MOTeHIaLHON sive.
2 4 TIpoXo)K/|eHNe YaCTULIBI TIO/] ¥ Ha/l TIOT HbBIM 6 Knit ocLysuisTop. 6.5. CTpoenne 49 29 16 5 8 20 10
atomoB. CrieKTpbI BOZOPO/0NofoGHbIX atomos. Teopust Bopa. Kearropas TeopHs CTPOeHHs aToMa. KBaHTOBBIe!
uncra. 6.6. OCHOBbI TEOPUM CTPOEHHSI MHOTO3/IeKTPOHHBIX aToMoB. ITpunumn Iaymu. ITepuoanyeckast
cuctema snementos JI. M. Mengeneea. 6.7. CTpoeHHe MoneKy/. du3MUeCKast NPUPOAA XMMHUECKOH CBAI3H.
VoHHast 1 KoBa/leHTHasi CBsi3b. MoJIeKy/isipHbie CrieKTpbl. 6.8. ATomHoe siipo. CTpOeHHe aTOMHOTO si/ipa.
[ledekT Macc. PaJIMOaKTHBHOCTB TP siiep. SlaepHble peakiuu. DneMeHTapHble YaCTHLbI.
Bcero 3a 4 cemecTp 108 68 34 17 17 40 20
Bcero no gucunInee 396 204 102 51 51 192 100
3.2. AyquTOpHBIH NPaKTHKYM
Homep u
P O0neMm,
Ne |HamMeHoBaHMe
Tema MNPaKTHYEeCKOro 3aHATUA aya.
n/n paspena
4yacoB
AUCLHHUIUTHHBI
1.1. Kunemaruyueckue XapaKTepUCTUKU [BVXKEHUS: TPAaeKTOPUs, repeMelleHue, rnyTb, CKOpoCTh, yCKOpeHue,
Pazgen 1. YIJIOBasi CKOPOCTb, YIJIOBOe yCKopeHue. 1.2. [luHaMUKa MaTepyuaibHOM TOUKH, 3akOHbI HbtoToHa. CHrilbl B
1 dusnueckue MeXaHUKe: ChJla TpeHHs, C1la YIIpyroCcTu. 3akoH BCEeMHPHOI'O TATOTEHUS. HeI/IHepL[I/IafIbHI:Ie CHUCTEMBbI 9
OCHOBBI OTCYeTa, CU/Ibl MHepLWH. 1.3. VIMITy/IbC CUCTeMbl MaTepHasIbHBIX ToueK. PaboTa, KuHeTHuecKas 1
MeXaHHKH. TOTeHUa/IbHasA SHeprus. 3aKoHbI COXpaHeHHs UMITy/bCa U SHePruu. 1.4. ,B;I/IHaMI/IKa TMOCTyInaTeJbHOro 1
BpalaTeJibHOTO ABW)XEHUA TBePAO0ro Tesia.
Paszen 2 2.1. YpaBHeHue COCTOSIHUS M/iea/IbHOTO ra3a — ypaBHeHHe MeHeneeBa-KnanelipoHa. OCHOBHOe ypaBHeHUe
MOﬂeK JI‘H Hast MO]'IEKyf[HpHO—KHHeTH‘IeCKOP’I TEeOpUH. MO]'IEKy}'IHpHO-KI/IHeTI/ILIeCKI/Iﬁ CMBICJT IaB/IeHUsS U TeMIlepaTyphbl. 2.2,
2 <1)1/131/1Kayu P PacripesieneHrie MakcBesia Mo/ieKys rasa 1o ckopoctsMm. CpeZiHre CKOPOCTH MoJieKysl. PacripeziesieHre 8
TepMOIMHAMUKA EO]'IBL[MBHa MOJIEKYJ/T B CHUJIOBOM ITOTE€HL[Ua/IBHOM I10J1€. Bap0MeTqueCKaH CbOpMyf[El. 2.3. I u Il Havyana
PMOA ‘|repmogurHamuku. KITJI nuknnyeckux npoweccos. 2.4. DHTPOnus
Bcero 3a 2 cemecTp 17
3.1. 3axoH KynoHa. PacueT HanpsbkeHHOCTeH 3/1eKTPOCTaTUYeCKUX M0/eH ¥ CHJT B3aUMOZIeHCTBYS B BAKyyMe.
IIpuHLun cynepnosunyu. 3.2. Teopema ["aycca /151 BeKTOpa HanpsDKeHHOCTH 3/1eKTPOCTaTUUeCKOro 1ossi B
BaKyyMme. HOTeHL]I/Ia}'I JIEKTPOCTAaTUYECKOTO I10JI5, CBA3b MEX/Y HalpsHKeHHOCTBIO W ITOTEHLHMA/IOM. 3.3.
Paszen 3 KonpgeHcaropel. PaboTa u 3Heprus 37eKTpuueckoro mojist. 3.4. 3akon buo-Casapa-Jlariaca B BaKyyme.
3 BHE/:][(T PI“-IGCTBO HpI/IHL[I/Il'I CyI1eprio3uLiH. TeopeMa O LIMPKYJ/IALIAN BEKTOpa MarHuTHOMN WHAYKLIWA. 3.5. Cuna HopeHua. 15
" MarlfeTmM [IBrbKeHMe 3apspKeHHOM YacTULbl B OAHOPOJHOM MarHutHoM mosne. Cuia Amnepa. [ToTOK MarHUTHOM
’ WHAYKIWA. Pa6ora TIpH ABYDKEHUH NPOBOJHHKA C TOKOM B MarHMUTHOM TI10J1€. 3.6. SﬂeKTPOMaFHI/ITHaH
WH/YKLUsL. 3apsil, POTeKaoLyi B IPOBOZAHUKe NpU BO3HMKHOBeHUU O/IC uHAyKUUU. SIB/ieHue
CaMOMHAYKLWH, TOKU TTPU 3aMBbIKaHUW U Pa3MbIKaHUU LIETIN. BHGPFI/IS[ MarHMTHOro rojs. 3.7 BHEKTPI/I‘IECKOE
1 MarHUTHOe T10J/1e B BelljeCcTBe. YpaBHeHUs1 MakcBenna
Pazpen 4.
4 Dusuika 4.1. CBO60,E[HBI€ rapMoOHHUYecene, 3aTyXarljie U BbIHY)K/[€HHbIE MeXaHHYeCKHe U 3JIeKTPOMarHUTHbIe )
o KosebaHus.
KosebaHuil.
Bcero 3a 3 cemecTp 17
3anstre 5.1. XapakTepUCTUKY IJIOCKOH U chepruecKoii MOHOXpOMaTHUeCKOH BO/H. BonHOBoe ypaBHeHHe.
Crostune Bo/HBL. AKycTHueckuit addekt Jomepa. 3ansaTre 5.2. HTephepeHLHs JByX MOHOXPOMAaTUYeCKHUX
Paspen 5. cBeTOBBIX BosiH. OmbiTh! FOHra u ®penens. ViHTepdepeHnus cBeTa B TOHKHX IUIeHKax. [1oocs! paBHOrO
5 |BonHoBbIE HakK/IOHa W paBHOM TomuHel. Kosblia Hetotona. 3ansitue 5.3. Judpaxuus ®peHesist Ha KPYIJIOM OTBEPCTHH U 9
TIPOLIeCCHI. nucke. 3oHbl @peHesst. BekropHas guarpamma. Iudpakims ®payarodepa Ha JJIMHHON NPSIMOYTOIEHON
1LeIn. ,B;I/I(bpaKL[I/IOHHaS{ pelieTKa, ee XapaKTepUCTHKH KaK CIeKTPaJbHOro npu60pa. 3ansitue 5.4.
[Nonsipu3sariyst cBeTa, CTereHb Nnossipu3aluu. 3akoH Mamoca. Yron bprocrepa.
6  |Paspen 6. 3ansTure 6.1. 3aKOHbBI TEIJIOBOTO M3/TyueH s abCoMOTHO yepHoro Tesa. dopmysa [lnaHka A/t u3/ayyaTenbHOM 8
KBanToBas CIoCcoOHOCTH abCOTFOTHO YepHOro Tesia. CaoiicTBa q)OTOHOB. BuerHuit CI.)OTOBq)qJEKT, 3axkoHbI CTo/IeToBa,
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[inzediiel

ypaBHeHue DiiHIuTelHa. D ekt KomntoHa. TopMO3HOe peHTreHOBCKOe H3jyueHue. [laBjieHue cBeTa.
3ansTue 6.2. Bonnel fie Bpoiins. CooTHoleHus HeorpeziesneHHocTel [eiiseHbepra. KBaHTOBbIE COCTOSTHUSI
3/IeKTPOHA B MOTEHIMABHOM siMe. 3aHsiTie 6.3. OTpakeHre YaCTHL{bI OT MOTeHLMaAbHOro 6apsepa 1 ee
MIPOXOXK/leHHe CKBO3b Oapbep, TyYHHeIbHbIN 3ddekT. Mozgens Bopa zi/1st atoma Boiopo/ia ¥ BOAOPO/0MOA00HbIX
1OHOB. 3aHsThe 6.4. YpaBHenue [lIpeguHrepa /ijis atomMa Bogopo/a, chepruuecky CUMMETPUYHOE pellieHHe.
KBaHTOBBIe ynC/a 3/1eKTPOHa B MHOT03/IEKTPOHHOM atoMe. S1/iepHble peakl1y, SHeprusi peakLiy.

Bcero 3a 4 cemecTp 17
3.3. JIabopaTopHbIi MPAKTHKYM
Howmep u Oo0newm,
Ne |HaumMeHOBaHHe
Tema /1a00paTopHOro MPaKTHKyMa aya.
n/n paspena
U CLUIITHHBI acos
CTyZeHTbI BBIMOJIHSIOT MEPBYIO J1Iab0paTopHyo paboTy MO TeOPHH MOTPEIIHOCTeN U 2 pabOoThI 110 MeXaHHKe
13 [IePeUHC/IeHHBIX, B COOTBETCTBHH C MH/MBH/YyalbHbIM IPa(UKOM BbITIOHEHHs 1ab0paTopHbIX paboT B
/1abopaTopuy MexaHWKH 1 MOJIeKyJIsipHOH ¢u3uku. JTaboparopHast pabora Nel. VicciezioBaHMe LIEHTPAIbHOTO
yzapa 1mapos. Jlaboparoptast pabota Ne2.Ormipesiesierre Ko3bduimenTa TpeHust Kauenust. JlTaboparopHast
Pazgen 1. pabota Ne3. M3yueHre paBHOYCKOPEHHOTO /IBIDKEHHs Ha MaliHe ATByza. JlaboparopHasi pabota Ned.
1 Ddusnueckre HccnenoBaHue 3aKOHOB JHAMHKY BpalljaTelbHOTO [ABW)KeHHs TBepAoro Tena. JlaboparopHasi pabora Ne5. 1
OCHOBBI OrnpeziesieHne CKOPOCTH MOHT&)KHOT'O ITAaTPOHA C TTOMOILI{b0 6a/TMCTHUeCKOT0 KPYTH/IBHOTO MasiTHUKA.
MeXaHHKH. JTaboparopHasi pabota Ne6. OripefiesieHre ycKopeHusi CBOOOZHOTO Ma/ieHus IPY TIOMOLIM MaTeMaTHYeCKoro 1
060poTHOro MasiTHUKOB. JlaboparopHast pabora Ne7. Ornipe/ienieHrie MOMeHTa MHEpPLIMM MasiTHUKAa MakcBesuia.
JTaboparopHasi pabota Ne8. Ornipe/ie/ieHrie MOMEHTA MHEPLIUK TBEP/BIX TeJT C IOMOLLbI0 KPYTH/ILHBIX
kosiebanuid. JlaboparopHast pabota 9. OripeziesieHre MO/AY/Ist KPy4YeHHsl HUTH 1 MOMeHTa MHepPLIA CUCTEMBI,
COBEPIIAOIIEH KPYTU/IBHBIE KOJleOaHwsI.
CTyzeHTbI BbIMOJIHSIOT OJHY paboTy 13 Nepeunc/IeHHbIX B COOTBETCTBUM C MHAWBH/Ya/IbHBIM rpadMKoM
BBITIOTHEHHsI J1TAO0PaTOpHBIX paboT B 1ab0paToOpri MEXaHHUKK U MOJIEKY/ISIpHO#H (u3nku. JlabopaTtopHast
pabora Nel0. Omnpefeniervie otHotenusi Cp/CV MeTo0M 3BYKOBBIX CTOSTUMX BOJH. JlabopatopHasi pabora
Paspen 2. Nell. OmpesiesieHrie OTHOIIEHHS TETJIOEMKOCTH ra3a [P MOCTOSTHHOM /JAB/IEHHH K €T0 TeIJIOeMKOCTH MPH
3 Morieky/sipHasi [TIOCTOSIHHOM 00BbeMe 110 afjriabaTHOMY paciiipeHuto rasa. JlaboparopHast pabora Nel2.Ompesenenue 6
¢du3rka u OTHOLLIEHHsI MOJISIPHBIX TertoeMKocTedt raza Cp/CV metozom azrabarrnueckoro paciuupenust. JlaboparopHast
TepMofrHaMuKa. [pabota Nel3. Onpezenenue ko3¢ duiieHTa BI3KOCTH XUAKoCTH. Jlaboparophas pabota Nel4. Omipesenenue
ko3¢ dHIIeHTa TeIIONPOBOAHOCTH Bo3zAyxa. JlaboparopHast pabora Nel5. OrnpesiesieHne Ko duriyeHTa
B3auUMHOU udy3un Bo3ayxa u BoAsHOro napa. Jlaboparophas pabota Nel6. Omnpenenenue ko3dduiieHta
BSI3KOCTH BO3/yXa KallW/UIIPHBIM METOZOM.
Bcero 3a 2 cemecTp 17
Ha nepBoM BBO/JHOM 3aHSITUH CTY/|eHTbI 3HAKOMSTCS C paboTOl 3/1eKTpOn3MepuTe/IbHBIX TPHO0poB. B
1abopaTopry BBITIONHSIOTCS 2 pabOThI M3 TIEPEUKCIIEHHBIX, B COOTBETCTBUM C MHANBH/Ya/IbHBIM rpadhrKoM
BBITIO/THEHUsT Tab0paTOpHBIX paboT B 1abopaTopuu 37eKTprUecTsa U MarHetusma. JlaboparopHas pabora Nel.
W3yuenue 3eKTpocTariyeckoro mossi. JlaboparopHast pabora Ned. Onipe/ieieHie AuaieKTpUueCcKux
MIpOHMIAeMOCTel XXUAKOCTel U MO/SPU3yeMOCTH Hello/ISIPHOM MOJIEKY/Ibl Pe30HAaHCHBIM METOZIOM.
Pazpen 3.
3 |dnexrpuuectso Ha60paT9pHaﬂ pabora Ne5. 3akonb! Kupxroda. JlaboparopHast pabota Ne6. iccieoBaHye 3aBUCHMOCTH 15
i MarHeTyay,  |NC/e3HOM MOIHOCTH, KII[I ucTouHrKa TOKa ¥ CHJIbI TOKA B ek OT Harpy3ku. JlaboparopHas pabora Ne8.
Oripe/iesieHre HaNpsHKEHHOCTH MarHUTHOTO T10JIs B TOYKAX OCH KPYroBoro Toka. JlaboparopHasi paboraNe10.
OripeiesieHrie B3aUMHON UHIYKTUBHOCTH JIByX KOHTYPOB. JlaboparopHast pabota Nel6. V3yueHre MarHuTHOTO
I10JIst COIEHOM/IA C TIOMOLLIBIO fjaTurka JlaboparopHasi pabora Nel7. VisyueHue siBieHNs B3AUMHOMN HH/YKLIMH.
JlabopatopHast pabota Nel8. OrmipeziesieHie paboThI BBIXO/a /IEKTPOHOB U3 MeTasia. JlaboparopHasi paborta
Nel9. M3yueHue rpoLieccoB 3aps/a 1 pa3psi/ia KOH/|eHCaToOpOoB.
CrygeHTbI BHINO/HSIOT 1 paboTy U3 Mepeurc/IeHHbIX, B COOTBETCTBUH C MHAWBUAYaIbHBIM TPadHKOM
Pasgen 4. BBITIOTHEHUS J1ab0paTopHbIX paboT B 1abopaTtopuu 31eKTpUYecTBa M MarHetusma. JlaboparopHast pabora
4 |®usuka Ne20. ViccriejoBaHue 3aTyXaroiux Kosiebanuii B KoebareibHOM KOHType. Jlaboparoprasi pabora Ne21. 2
KosiebaHuH. V3yueHre BBIHYK/|eHHBIX KoJiebaHuit B KosebaTensHOM KoHTYype. JlabopatopHast pabota Ne22. M3yueHue
3/IEKTPUUYECKUX KOjIebaHUit B CBI3aHHBIX KOHTYpPax
Bcero 3a 3 cemecTp 17
BBogHoe 3aHsTHE. OnTHueckre pubopbl. CTYeHTHI BBIMOJHSIOT 2 paboThl U3 TIePeUNC/IeHHBIX, B
COOTBETCTBHH C MH/MBH/ya/IbHbIM [PapUKOM BBINOJHEHNs 1ab0paTopHbIX paboT B 1ab0paTopyy BOTHOBOM
onTtHky. JlaboparopHast pabora Nel. OnpeiesieHre TIOKa3areJieii npesioM/IeHust )xuKocTeit. JlaboparopHas
pabota Ne2. Onipe/ie/ieHue [IMHBI CBETOBOW BOJHBI MPH TTOMOLLH Ourpu3mel. JlaboparopHast pabota Ne3.
Pazgen 5. V3MepeHusi ¢ MOMOLBIO HHTepdepeHIMOHHBIX Komel] HptoToHa. JlabopatopHasi pab6orta Ned. Tudpakuus Ha
5 |BonHoBbIE YIIOPsiZIOYeHHOM M XaOTHUeCKOM MHOXKeCTBax npensTcTBui. JlaboparopHast pabora Ne5. [ludpakuus 12
TIPOLIeCChI. @payHrodepa Ha JJIMHHON MPSIMOYTO/IBHOM 1iiesy. JlabopatopHast pabota Ne6. M3yueHre CBOICTB
oTpakaTe/IbHON A(PAKIIOHHON pelIeTKH U OIpe/ie/ieHre C ee TIOMOIL[bIO [JINHBI CBETOBOM BOJIHEL
JlaboparopHast pabora Ne7. Ornipe/ieieH1e KOHLIEHTpaLMK pacTBOpa MpH MOMOLLM MOy TEHEBOTO CaxapuMeTpa.
JlaboparopHast pabota Ne8. V3yueHue 3akOHOB moJisipu3aijuu cBera. JlaboparopHast pabora Ne9. Vsyuenue
JIICIIepCHU CBeTa.
Paszen 6. CTy/ieHTbI BBITTOHSIOT OfHY paboTy M3 MepeurCIeHHbIX, B COOTBETCTBUY C HHAUBHAYa/TbHBIM IPavKoM
6 |Kearrosas BBITIO/THEHHs1 TabopaTopHBIX paboT B 1aboparopuu ontrku: JlaboparopHast pabota Nel. M3yueHue CrieKTpoB 5
busuKa, MCIYCKaHHS! 1 OTIOLeHUSL. JTaboparopHasi pabora Ne2. Vi3yueHue crieKTpa aroma BOZOPO/a U OTIpeZieieHHe
nocTosiHHOM Puabepra. JlabopatopHasi pabora Ne3. McciieioBaHie CIIEKTPOB WHEPTHBIX a30B.
Bcero 3a 4 cemecTp 17
3.4. CamocronTebHas padora cryaenra (CPC)
Homep u
Ne |HaumMeHoBaHHe O6bem,
Copgep)kaHue yueGHOro 3aJaHus
n/n pasjaena 4yacoB
JVCIUITHHBI
Pazpen 1.
B [ToaroroBka K 1abopatopHeiM pabotam Nel, 2, 3. OdopmieHre oTueToB No 3 1abopaTtopHbIM paboTam.
1 OCHOBEI I[ToaroToBka K 3arjure aboparopHbix pabot. [Toarotoeka k Tectam Nel,No2 BrironHenue [JomaiiHero 40
3azaHus Nel.
MeXaHVKH.
2 |Pasmen 2. [MoaroroBka K 1aboparopHoii pabore Ned. Odopmiierre oTueToB 1o jsaboparopHoit pabote. [ToArotoBka K 36
MosnekynsipHasi [3amjure ylaboparopHoii pabotsl. [ToaroroBka K Tecty Ne3. TToAroToBKa K MpakTHUeCKMM 3aHSTHSIM T10 TeMaM

7
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L Idusmuxan Ne 6,7, 8. BeinonHenue [Jomaninero 3aganust Ne 2. I
TEPMOATHN] Bcero 3a 2 cemecTp 76
Paspen 3. IMogroroBka K 1abopatopHeiM pabotam Nel, 2,3 OdopmieHre 0TYeTOB 10 3-M JIab0paTopHEIM paboTam.

3 |3nexrpuectso TlogroToBka K 3aruuTe jaboparopHbix pabor. [ToaroroBka K Tectam Nel,2 TIoAroTOBKa K MPaKTHUe CKUM 56

3aHATUAM 110 TeMaM Nel, 2, 3. BeinonHenue [lomatHero 3afianus Nel. IToaroroBka k Tecty Ne 3. ITogroroka
11 MAarHeTH3M. K MpaKTH4YeCcKUM 3aHATUAM 1o TeMaM Ne 4,5, 6, 7. BeinonHenue [lomaiiiHero 3afaHust Ne2.
Pazgen 4. IMoaroroBka K 1abopatopHoii pabote Ne,4. OopmiieHre oTueTa o saboparopHoii pabore. [ToAroToBKa K

4 | ®usuka 3aiuTe s1abopatopHo# pabots [T0Ar0TOBKA K MPaKTUUeCKOMY 3aHSATHIO 10 Teme Ne8. BrirnonHeHune yactu 20
KosiebaHuH. [JlomaruHero 3afaHust Ne2.

Bcero 3a 3 cemecTp 76
Pasgen 5. I[ToaroToeka k sabopatopseiM paboram Nel, 2. OdopmieHue oTueToB 1o 2-M jabopaTopHbIM paboTam.

5 |BonHoBbIE [MoaroroBka K 3amure nabopatopHbIx paboT. IToaroroBka K Tectam Nel,2. TToAroTOBKa K AUArHOCTUYECKUM 20
POLIeCChI. paboram. [ToAroToBKa K MPaKTHUECKUM 3aHSITHSIM TI0 TeMaM paszesia. BeimosHenue [Jomarisero 3aganust Ne 1
Pa3nen 6. TlogroToBka K aboparopHoii pabote Ne3. OcdopmiieHre otuera jabopaTopHoii pabote. [ToAroToBKa K 3aijure

6 |KBaHTOBasg naboparopHoit pabotel. [Togroroeka k Tecty Ne3. [ToaroroBka K guarHoctuueckoii pabore [Toaroroeka K 20
usmka. MpakTU4YeCKUM 3aHSATUSM 110 TeMaM pasfiena. Brinonnenue [lomainero 3aganust Ne 2.

Bcero 3a 4 cemecTp 40
4. @OPMBbI KOHTPOJIAA OCBOEHUSA JUCIIUIL/INHBI
CEMECTP HEJE/IN CEMECTPA
1/23/4 5 6 |78 9 10 11/12(13(14 15 16 17
2 Ortu. no JIP, Tect | 1P 13, Otu. no JIP, Tectr | AP [3, Otu. no JIP, Tectr | IP
3 Oru. no JIP, Tect | P A3, Otu. no JIP, Tect | AP A3, Otu. no JIP, Tect | AP
4 Ortu. no JIP, Tect | IP 3, Oru. no JIP, Tectr | AP I3, Otu. o JIP, Tect | AP | guc. 3au.

YcnoBHbIe 0603HaUeHUS:
[IP — nuiarHOCTHUeCKast paboTa;
Ortu. 110 JIP — oTyet no JIP;

Tect — Tecr;

[13 — fomaruHee 3aziaHue;
mud. 3a4. — auddepeHIINPOBAHHBIN 3aueT.

TeKyLuii KOHTPOJIb YCIIeBAeMOCTH CTY/AEHTOB IPOBOAUTCS B JUCKPETHbIE BDeMEHHbIe HHTEPBa/IbI B CIEAYIOHX (HopMmax:
[IMarHOCTHYeCKast paboTa;

otuert o JIP;

TeCT;

JloMalllHee 3a/jaHue.

ITpomexyTouHas

3K3aMeH;
[ bepeHLPOBaHHbIH 3aueT.

aTTecTalusa IIpoBOJUTCA B cbopMax:
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

PNOUALNE

10

11.

12
13
14

15
16
17
18
19

20.

34

35.

36.

. BonHoBas ontuka. CIT6.BI'TY "BOEHMEX" um. []. @. YctrHOBa, 2018, 435 3K3.

. MexaHnvika u MonekyssipHasi ¢usuka. CII6.BI'TY "BOEHMEX" uwm. [I. ®. YcruHoBa, 2012, 620 3k3.

. MexaHuKa 1 MosnieKysisipHast pusuka. CI16.BI'TY "BOEHMEX" um. [I. @. YctunoBa, 2012, 351. pec.

. ITpaktukym 1o ¢usuke. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHoga, 2005, 862 3K3.

. Cnektpsl atoma. Teopus Bopa. CIT16.5I'TY "BOEHMEX" um. [I. ®@. Yctunosa, 2006, 959 3k3.

. Dnexrpomarretsm. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2009, 423 3k3.

. DnekrpomarHetusm. CII6.BT'TY "BOEHMEX" um. [1. ®. YcrrHoBa, 2006, 543 3K3.

. A. T. Apeuikun, JI. Y. BacunbeBa, C. H. CokosoBa. . OCHOBBI KBaHTOBOM MeXaHHMKH 1 aToMHOM ¢usuku. CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2007, 371. pec.

. A.J1. 3arpe6un, M. I. Jleaues, T. A. [MaBiosa. . Maruetusm. CI16.BI'TY "BOEHMEX" um. [I. ®@. Yctunosa, 2007, 426 3k3.

. A.J1. 3arpebun, M. I. Jlegnég, O. C. AnekceeBa. . MonekynsipHasi pu3vKa ¥ TepmogrHamuka. CI16.BT'TY "BOEHMEX" um. . ®.

YctuHoBa, 2007, 410 3K3.

. 1. Benoga, JI. U. Bacuneesa, O. C. KomapoBa. . MonekyssipHast ¢pusrika. CaHkr-Iletepbypr: U3g-so BI'TY "BOEHMEX" um. [1. ®.

YctuHoBa, 2023, 150 3K3.

. [. J1. ®énopos, JI. Y. Bacunmbesa, [. FO. VBaHoB. . KBanTtoBas ontuka. CII6.BI'TY "BOEHMEX" um. []. @. YctrHOBa, 2021, 175 3K3.

. [. JI. ®égopos, 0. H. Jla3apesa, B. I. Cpegus. . ®usuka. Konebanus. CI16.5T'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2020, 135 3k3.

. [. JI. ®énopos, 0. H. Jla3apesa, B. I. CpeauH. . ®u3nka. OCHOBBI MOJIEKY/ISIPHO-KMHETHYe CKOW TeOpHrH U TepMogrHaMuKy. CI16.BI'TY
"BOEHMEX" um. [I. ®@. Ycrunosa, 2017, 152 3k3.

. [. J1. ®énopos, 0. H. Jla3apesa, B. I. Cpeaus. . ®u3uka. BomHel. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021, 371. pec.

. [. JI. ®éxopos, 0. H. Jla3apesa, B. I. Cpegus. . ®usnka. Mexanuka. CI16.5T'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 116 3k3.

. . J1. ®énopos, 0. H. Jla3apesa, B. I. CpeauH. . ®u3uka. Onekrpudectso. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018, 128 3k3.

. [. JI. ®égnopos, 0. H. Jlasapesa, B. I. Cpegus. . ®usuka. Marnetusm. CI16.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2019, 222 3k3.

. . 1O. UBaHoB, T. H. Kuszea, FO. H. JTazapeBa. . BBesjeHHe B MaTeMaTHUeCKyI0 00paboTKy pe3ysbraToB skcrepuMenTa. CI16.BI'TY

"BOEHMEX" um. [I. ®. YcruHoBa, 2018, 444 k3.

[. YO. VBaHoB, }O. H. Jla3apeBa. . Maremariyeckast 06paboTka pe3ysbTaToB u3Mepenuii B mpuMepax. CII6.BI'TY "BOEHMEX" um. [I. @.

YctuHoBa, 2019, 247 3K3.

. E.T. BopoguHa, A. H. CrapyxuH. . KBantoBast Mexanuka. CI16.BI'TY "BOEHMEX" um. [I. @. YctunoBa, 2012, 351. pec.

. E.T. BopoguHa, A. H. CrapyxuH. . Konebauust u Bonbl. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2011, 351. pec.

. E. T BopoguHa, JI. V. Bacunbesa, JI. B. KotoBa. . Dnekrpomarnetusm. CII6.: M3a-Bo BI'TY "BOEHMEX" um. [I. ®. YctunoBa, 2023, 92
9K3.

. W. B. CagenbeB. Kypc o6uieit pusuku. T. 2 DnekTpuuectBo U MarHetusM. BomHbl. Onrrka. CII6.5T'TY "BOEHMEX" um. [1. ®.
YctuHoBa, 2007, 279 3K3.

. W. B. CagenbeB. Kypc obuieit pusuku. T. 1 Mexanvka. Monekynsipaas ¢usuka. BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2007, 291 3K3.

. W1. B. CasenbeB. Kypc ¢usuku. T. 3 KeanTosas ontuka. BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2008, 298 3x3.

B. CaBesnbeB. Kypc ¢usuku. T. 2 Snekrpuuecto. BI'TY "BOEHMEX" um. [l. @. YctuHoBa, 2008, 285 3K3.

. CaBesnbeB. Kypc ¢usuku. T. 1 Mexanuka. BI'TY "BOEHMEX" um. [. @. YctunoBa, 2008, 370 3K3.

. UpogoB. DnekrpomarHeTram. OcHoOBHBIe 3akoHBL. M.: BUHOM. JTa6opatopus 3HaHuH, 2006, 10 3K3.

. Hekpacos. . OcHOBBI (hM3MKH aTOMHOTO sifjpa 1 3eMeHTapHbIX yactuy. CII6.BI'TY "BOEHMEX" um. [l. ®@. Ycrutosa, 2010, 371.

.B

.E

.K

ec.

. JI. 1. Bacunbega, B. C. I'ybaHos, T. B. MBaHoBa. . MeTozp! pelitenust 3azau o ontuke. CI16.5I'TY "BOEHMEX" um. [I. ®. YcTuHOBa,

008, 311. pec.

. JI. 1. BacunbeBa, H. A. ViBaHoBa, []. JI. ®éxopos. . Mexanuka. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, 428 5k3.

. JI. Y. BacuibeBa, H. A. VBanoBa, T. H. KusizeBa. . DnekTpomarauTHoe mosie B BerjectBe. CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2017, 400 3K3.

. JI. 1. BacuibeBa, H. A. VBanoBa, FO. H. Jla3apeBa. . CTaTucTHyecKre pacrpesieneHus B ¢pusuke. CII6.BI'TY "BOEHMEX" um. [I. ®.

YctuHoBa, 2015, 254 3K3.

H. A. VBaHoBa, O. C. Komapoga, T. H. Kusi3eBa. . Mexanuka. CaHkt-IletepOypr: M3g-so BI'TY "BOEHMEX" um. /1. ®. YctiHoBa, 2023,

146 3k3.

FO. H. JTa3apeBa, B. A. )KuBynuH, [I. B. Bunorpagckuid. . dnekrpuuectBo. CII6.: U3g-o BI'TY "BOEHMEX" um. []. @. YcTrHOBa, 2023,

122 3k3.
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5.2. lononHuTebHasA TUTepaTypa Mo JUCLIMIVIMHE:

1

. W. E. UpogoB. KeanrtoBas ¢usrka. OcHoBHbIe 3akoHbl. M.: BMHOM. Jla6oparopus 3HaHuid, 2007, 3 9K3.

5.3. Ilepuosuueckuie U3aHUS:

1

. EcTecTBeHHbIe U TeXHUUECKHE HayKH.

5.4. TlepeueHb pecypcoB MH(OPMAI[HOHHO-TEIEKOMMYHHUKAITHOHHOM ceTr "VHTepHeT", He0BXOAUMBIX /IJIsi OCBOEHHMST NUCIIUTIIAHBI, 3/IEKTPOHHbBIE

61bT

1
2
3
4

5

HWOTeUHbIe CUCTeMBI:

. http://e.Janbook.com — OBC JlaHb;

. https://ibooks.ru/ — 3BC Ai#ibyKc.py - 3T0 60/bL1I0# BLIOOP aKTya/IbHOM JMTepaTyphl A1 Bailel 6Ub/IMOTeK: B 3/IEKTPOHHOM BHU/E;

. http://www.tnt-ebook.rut/ — TNT-EBOOK - D1eKTpoHHO-6UOMHOTeUHast CUCTeMa;

. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — ®yHzameHTanbHast 6ubauoreka BI'TY
«BOEHMEX» um. I.®. YcTHHOBa;

. https://urait.ru — O6pa3oBarenbHas mardpopma «HOpaiiT». [Iis By30B U CCy30B..

CoBpeMeHHble NIpoeCcCrOHabHbIe 6a3bl JaHHBIX:

1
2

. https://rusneb.ru — HauuionaneHast anektpoHHas 6ubnuoreka (H3B);
. https://cyberleninka.ru/ - Hayunast s;iektporHast 6ub/moTeka «KubepieHnHKax;
http://www.rfbr.rw/rffi/ru/library - ITonHoTekcTOBast 3neKTpoHHast 6ubnuoreka Poccuiickoro $hoHza GyHAaMEHTaIbHBIX UCCIeJ0BaHUM.

I/IHq)OpMElL[I/IOHHI:Ie CIIpaBOYHbIE CUCTEMBI:

1
2

3

. Texakcrnept — MIHpOpMaIMOHHBIH TOPTa/l TEXHUYECKOTO PeryMpoBaHus: Hopmel, ipaBuita, cTrangapTsl PO;

. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCToB cobcTBeHHo# reneparu BI'TY
"BOEHMEX" um. []. ®. YcTHHOBa;

. http://www.consultant.ru/- KoncynsrantIIntoc- uHGOpMaLMOHHBIN OpTan NpaBoBoi UHGOPMALWK.
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5.5. [porpammHuoe obecrieueHue:
He TpebyeTcsi.
5.6. VIHdopMaLMOHHBIe TeXHOIOTUH:

B3auMoyzielicTBHe C obyuatoiumucs nocpeacteom SUOC Moodle BT TY «BOEHMEX» um. [I.®. YcTuHOBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUITI/INHBI

6.1. JIeKLIIOHHBbIE 3aHATHS:
1. luTepakTuBHas J0CKa.

6.2. IIpakTHYeCKHe 3aHATHUSA:

1. lnTepakTuBHas [0CKa;
2. AyAUTOpUSI C YKUCJIOM TTOCA/JOUHBIX MECT He MeHbIIle KOJIMUeCTBa 00yYarouxcs.

6.3. JIaGopaTopHblie 3aHATHS:

1. YcTaHOBKH /17151 IpOBe/leHust J1ab0opaTopHbIMX paboT 10 «MexaHKKa, MOJIeKy/IsipHast (pU3MKa»;
2. YcTaHOBKa 151 1TabOpaTOpPHBIX paboT 1o "O/IeKTPUYeCTBO ¥ MarHeTU3M";
3. YcraHoBKa /151 1abopaTopHBIX paboT 1o "BoHOBast 1 KBAHTOBAs OMTHKA".

6.4. Ilpouee:

1. pabouee MecTo TIperofaBaresi, OCHallleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHerT;
2. paboure MecTa CTY/eHTOB, OCHaIl|eHHble KOMIIbIOTEPAMH C JOCTYIIOM B IHTepHeT, npe/jHa3HaueHHbIe [ist pabOThI B 37IeKTPOHHON
obpa3soBare/bHOII cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCLHITHHBI
DU3BUKA

AnHoTanus paboueii MporpamMMsI

Muctmnmaa ®U3UKA siBrisieTcsi JUCLMIUVIMHON 00si3aTebHOM yacTu 6/10Ka 1 mporpammbl MOAroTOBKM 110 Harpaeienuto 09.03.02
HHpopmayuoHHble cucmembl u mexHonozuu. JucuunivHa peanusyercs Ha dakynsrete O EcrectBeHHOHayuHblii BI'TY "BOEHMEX" um. [1.®.
YcruHosa kadezpoit 04 ®U3UKA.

JlucuuriiHa HatjesieHa Ha OpMHUpPOBaHHe KomnemeHyuii:
OIIK-1 CriocobeH MpUMeHsTb eCTeCTBEHHOHAy4Hble W OOLLieMH)KeHepHbIe 3HAHMs, MEeTOAbl MaTeMaTHYeCKOro aHajiu3a W MOJeTUpOBaHWUs,
TEeOPeTUYeCKOro U SKCIIePUMEHTA/IBHOTO MCC/Ie[0BaHUs B IIPO(eCCHOHANBHON AesTeTbHOCTH.

Copep>xaHue QWCLIMIIIMHBI OXBAaThIBAeT KPYT BOIIPOCOB, CBSI3aHHBIX C M3y4yeHHeM (yH/,aMeHTa/IbHbIX TTOHSATHH, 3aKOHOB 1 TEOPUIl K/lacCHUeCKOi
1 COBpeMeHHOW ()M3HKU MO OCHOBHBIM pa3fiesiaM: (pU3MvecKre OCHOBBbI MEXaHWKH, /IEKTPUUEeCTBA ¥ MarHeTH3Ma, 3/1eKTPOJANHAMUKH, (GU3MKN
Kosie0aHHH 1 BOJIH, ONTHKY, KBAHTOBOH (DM3UKH, aTOMHOM U si/jepHON (DH3UKH.

TIporpamMoii AUCLUIIINHE IPelyCMOTPeHbI C/lelyoliye BHALI KOHTPOJISA:

TeKyLuii KOHTPOJIb YCIIeBAeMOCTH CTY/AEHTOB ITPOBOAUTCS B JUCKPETHbIE BDEMEHHbIe HHTEPBa/IbI B CIeAYIOLHX Hopmax:
e [MarHOCTHYecKast pabora;
e oruer 1o JIP;
e TECT;
e JIOMallHee 3aJaHue.

ITpoMeXyTouyHast aTTecTaLus MPOBOAUTCS B hopMmax:
e 3K3aMeH;
o nuddepeHLIPOBAHHBIN 3a4eT.

O611jast TPYZ0€MKOCTb OCBOEHHSI AUCLMIUIMHEI cocTaBisieT 11 3.e., 396 u. IIporpamMMoii AMCLUIIINHEI ITPelyCMOTPeHbI JTeKIIMOHHBIe 3aHsaTus (102
4.), npakTrueckue 3aHstus (51 u.), 1aboparopHeiii mpakthkyMm (51 4.), camocTosiTesibHast paboTa cryaenTa (192 a).
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TIpunoxenue 2

K paboueii nporpaMme JHCLHITHHBI

TEXHOJ/IOI'U 1 ®OPMbI OBYUEHWA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJIS1 CTYA€HTa

OU3UKA

TpyAOEeMKOCTb OCBOEHHsI AWCLMIUIMHBI cocTtaBisieT 396 W, w3 Hux 204 9. ayguTOpPHBIX 3aHATHHM, ¥ 192 4., OTBeAeHHBIX Ha

CaMOCTOSTe/IbHYI0 paboTy CTy/ieHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuIo y‘{EGHOFO BpEMEHH 110 BUJAaM CaMOCTOSITe/TbHOM pa6OTLI W pasfesaM JUCLHUIVIMHBI IIpUBEJ€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHUSI AWCLIMIUIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEM O TeKylleM, pyOe)XHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yJaroImxcs.

DOopMBI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHWS NIPHBe/ieHbI B PHIoKeHnH 3 K Paboueli mporpamme.

HaunmeHnoBanue padorbi

PekoMeHjiyemasi iuTeparypa

TpynoeMKoCTb,
yac.

Pazpen 1. ®uzuyecKne 0CHOBBI MEXaHHKH.

IMogroToBka K 1abopatopHeiM pabotam Nel, 2, 3. OdopmieHre 0TYeTOB 10 3
naboparopHbiM paboTaMm. IToAroToBKa K 3aijure abopatopHbIx pabor. IToAroToBka K
TectaM Nel,Ne2 BrinosnHeHve [lomatuHero 3afianus Nel.

. JI. ®énopos, FO. H. Jlasapesa, B. I.
CpepuH. . Pusuka. MexaHuka:
CII6.BI'TY "BOEHMEX" nm. [I. ®.
YcruHoBa, 2016 (1-4)

U. B. Casenbes. Kypc ¢pmsuxm. T. 1
Mexanuka: BI'TY "BOEHMEX" um. [I.
®. YeruHoBa, 2008 (1-8)

U. B. CasenbeB. Kypc o61ieii pu3mkm.
T. 1 Mexanuka. MosnekysnsipHasi pusmka:
BI'TY "BOEHMEX" um. [1. ®.
Ycrunosa, 2007 (1-6)

. MexaHuKa 1 MosieKy/isipHasi h13MKa:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2012 (Bce)

JI. 1. BacunbeBa, H. A. VBaHoga, [I. JI.
®énopo.. . Mexanuka: CI16.BI'TY
"BOEHMEX" um. [1. ®. YcTHHOBa,
2010 (1-3)

[. FO. VBaHnos, FO. H. Jla3apesa. .
Marematrueckasi 06paboTka
pe3y/IbTaToOB U3MepeHHH B pHMepax:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoga, 2019 (Bce)

[. ¥O. NBanos, T. H. Kus3esa, FO. H.
Jlasapesa. . BesieHue B
MaTreMaTuueckyto o6paboTKy
pe3synbrarToB skcriepumenta: CI16.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2018 (Bce)

H. A. MBaHoBa, O. C. Komaposa, T. H.
KuszeBa. . Mexanuka: CaHKT-
IMetep6ypr: U3a-o BI'TY
"BOEHMEX" um. [1. ®. YcTHHOBa,
2023 (Bce)

40

Wroro no pasgeny 1

40

Paspen 2. MosiekynsipHas GHU3HUKa H TepMOJHHAMHKA.

IMoaroroBka K 1aboparoptoii pabote Ned. OdopmiieHre 0TUETOB 10 J1ab0pPaTOPHOI
paborte. ITogroToBKa K 3amre naboparopHoii pabotsl. ITogroToBka K TecTy Ne3.
INoaroroBKa K NpakTU4eCKUM 3aHATHUAM 110 TeMaM Ne 6,7, 8. Beinonnenue [lomailHero
3agaHust Ne 2.

. . Benosa, JI. U1. Bacuneesa, O. C.
Komapoga. . MonekyssipHas pu3vka:
Cankr-Iletep6ypr: M3g-8o BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2023 (Bce)

U. B. CasesnbeB. Kypc o6uieit pr3nkm.
T. 1 Mexanuka. MosnekyssipHast hU3MKa:
BI'TY "BOEHMEX" um. []. ®.
Ycrunosa, 2007 (10-12,14)

JI. 1. Bacunwesa, H. A. MBaHoBa, FO. H.
Jlasapesa. . CTaTuctuyeckue
pacripeziesiennsi B ¢pusuke: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2015 (1-5)

. JI. ®énopos, FO. H. Jlasapesa, B. I.
CpeauH. . ®usrka. OCHOBBI
MOJIeKY/ISPHO-KUHEeTHUe CKO TeopuHr U
TepmozuHaMuku: CII6.BI'TY
"BOEHMEX" um. [I. ®@. YcTuHOBa,
2017 (1-5)

. MexaHuKa 1 MosieKy/isipHasi hU3MKa:
CII6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2012 (Bce)

A.J1. 3arpebuH, M. I. Jlegués, O. C.
Anexceesa. . MonekynsipHast hu3rKa U
TepmozmHamuKka: CII6.BI'TY
"BOEHMEX" um. [I. ®@. YcTuHOBa,
2007 (1-4)

36

13
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Wroro no paspeny 2

36

Pa3gen 3. D1eKTpUUeCTBO U MarHeTH3M.

IMoaroroBka K 1aboparoptbiM pabotam Nel, 2,3 OdopmiieHre 0TYETOB 110 3-M
naboparopHbiM paboram. [Togroroeka K 3aiure sabopatopHbix pabor. [Togrortoeka K
TectaM Nel,2 IToAroToBKa K NpakTH4YeCKUM 3aHATUSM 10 TeMaM Nel, 2, 3.
BeinonHenve [lomatHero 3afianus Nel. IToaroroka k Tecty Ne 3. ITogroroBka K

MpakTUYeCKUM 3aHATUSAM 1o TeMaM Ne 4,5, 6, 7. BeinmonHeHue JJoMalliHero 3afaHust
Neo2.

. DnekrpomarHetusm: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2009 (Bce)

. Ipakrukym 1o ¢uzuke: CI16.BI'TY
"BOEHMEX" um. [l. ®. YcTUHOBa,
2005 (1-4)

. JI. ®énopos, FO. H. Jlasapesa, B. I
CpepuH. . Pusnka. DIeKTpUuecTBo:
CII6.BI'TY "BOEHMEX" um. [I. @.

Ycrunosa, 2018 (1-6)

. DnekrpomarHetism: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2006 (Bce)

A. JI. 3arpe6un, M. I Jleques, T. A.
[MaBnoBa. . Marnetusm: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2007 (1-4)

U. B. Cagesbes. Kypc o6biieii ¢pusmku.
T. 2 DnexTpu4ecTBO U MarHeTU3M.

Bosnnel. Ontuka: CI16.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2007 (1-9)
FO. H. Jla3zapeBa, B. A. )Kusynun, [I. B.
BuHOrpafckuii. . JeKTpUuecTBO:
CII6.: Uza-Bo BI'TY "BOEHMEX" um.
. ®. Ycrunosa, 2023 (Bce)
. JI. ®énopos, FO. H. Jlasapesa, B. I
CpeguH. . ®usuka. Marnetusm:
CII6.BI'TY "BOEHMEX" um. [I. @.
Ycrunosa, 2019 (1-6)

JI. . BacunseBa, H. A. ViBaHoBa, T. H.
Kus3zeBa. . DnekTpomMarHuTHoe 1osne B
Bewectse: CI16.BI'TY "BOEHMEX"

um. [I. ®. YcruHoBa, 2017 (1,2)

U. B. Casenbes. Kypc ¢mzukm. T. 2
Onexkrpuuectso: BI'TY "BOEHMEX"
um. [I. ®. YcruHoa, 2008 (1-9)

E. T bopoauna, JI. 1. Bacunbesa, JI. B.
Kortoga. . Dnektpomarsetusm: CII6.:
N3p-so BI'TY "BOEHMEX" um. [l. ®.
YcruHoBa, 2023 (Bce)

56

Wtoro no pasgeny 3

56

Pasgen 4. ®usnka KoiebaHui.

IMogroroBka K 1aboparopHoii pabote Ne,4. OdopmiieHue oTueTa 1o jabopaTtopHoi
patbore. [ToAroToBKa K 3awuTe 1ab0paTopHOit paboTh I10roTOBKa K PaKTHUeCKOMY
3aHATHIO 110 TeMe Ne8. BoinonHeHue yactu JlomariHero 3ajaHust Ne2.

E.T. bopopuHa, A. H. CtapyxuH. .
Konebauus u Bosbr: CI16.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2011 (1,3)

W. E. VlpofoB. DneKTpoMarHeTrsM.
OcHoBHble 3akoHbl: M.: BUHOM.
Jlaboparopus 3HaHwmit, 2006 (11)

U. B. CasesnbeB. Kypc o6uieit pr3nkm.
T. 2 DnekTpu4ecTBO U MarHeTU3M.
Bosnser. Onrrika: CI16.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2007 (8)

. Jnekrpomarseriam: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2009 (Bce)

U. B. CasesnbeB. Kypc o6uieit pu3nkm.
T. 1 MexaHuka. MosnekysnsipHasi pusmka:
BI'TY "BOEHMEX" um. /1. ®.
Ycrunosa, 2007 (7)

. JI. ®énopos, FO. H. Jlasapesa, B. I.
CpenuH. . ®usvika. Konebanusi:
CII6.BI'TY "BOEHMEX" nm. /1. ®.
YcruHoBa, 2020 (Bce)

20

Wroro no paspeny 4

20

Paspaesn 5. BosiHOBBIe po1iecchl.

[MoaroroBka K j1aboparoptbiM pabotam Nel, 2. OdopmiieHHe OTUETOB 110 2-M
naboparopHbIM pabotaMm. ITozroToBKa K 3aljure abopaTopHbIX pabor. IToAroToBka K
Tectam Nel,2. ITofroToBka K JuarHocTiyeckum paboram. [ToaroToBka k
MpakTHUeCKUM 3aHSATHSM 0 TeMaM pasfiesia. BeinonHenue [JomaiiHero 3aganust Ne 1

14

JI. V1. Bacunbesa, b. C. I'ybanos, T. B.
VBaHoBa. . MeTo/ib! pellleHus 3aia4 110
omnrtuke: CII6.BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2008 (2-5)
E.T. Bopozpuna, A. H. CTapyxuH. .
Koneb6anus u BonHbr: CI16.BI'TY
"BOEHMEX" um. [I. @. YcTuHOBa,
2011 (1-3)
. Bonzogast ontuka: CII6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2018 (Bce)
. JI. ®énopos, FO. H. Jlasapesa, B. I
CpenuH. . ®usuka. Bomssr: CI16.5TTY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2021 (1,4)

20
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U. B. Cagesbes. Kypc obiweii ¢pusmku.
T. 2 DnexTpu4ecTBO U MarHeTU3M.
Bosnnel. Ontuka: CI16.BI'TY
"BOEHMEX" um. [l. ®. YcTUHOBa,
2007 (14-21)

. JI. ®énopos, JI. 1. Bacunbesa, /1.
FO. BanoB. . KBaHTOBas ONTHKa:
CII6.BI'TY "BOEHMEX" um. [I. @.
Ycrunosa, 2021 (Bce)

Wroro no paspeny 5

20

Paspen 6. KBanToBas ¢usuka.

IMoxroToBka K J1abopatopHoii pabote Ne3. OdopmieHre oTuerta nabopatopHoii pabore.
[MoaroroBka K 3amure jjaboparopHoit pabotst. [Toaroroka Kk Tecty Ne3. [ToaroroBka K
[MarHoctiueckoit pabore IToAroToBKa K MpakTUYECKUM 3aHATHSIM 10 TeMaM paszeia.
Beinonnenue [lomaiHero 3afanust Ne 2.

W. E. UpopoB. KBaHToBast pusmka.
OcHoBHbIe 3aK0HbI: M.: BMHOM.
Jlaboparopust 3HaHuH, 2007 (1-4,6)
N. K. HekpacoB. . OCHOBbI (hM3UKU
aTOMHOTO 5i/ipa U 3/1leMeHTapHbIX
vacrui: CIT6.BI'TY "BOEHMEX" nm.
. ®. YcruHoga, 2010 (1,2)

A.T. Apewkus, JI. 1. Bacunbesa, C. H.
CokosoBa. . OCHOBbI KBAHTOBOM
MeXaHUKH U aTOMHOM (HU3UKHU:
CII6.BI'TY "BOEHMEX" nm. /1. ®.
YeruHoBa, 2007 (1-5)

E.T. bopozuHa, A. H. CTapyxuH. .
KsanroBast MexaHuka: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2012 (1-5)

U. B. Cagenbes. Kypc ¢pmsuxm. T. 3
KsanroBas onruka: BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2008 (1-10)

. Cniextps! aroma. Teopust bopa:
CII6.BI'TY "BOEHMEX" um. [I. ®.

YcruHoBa, 2006 (Bce)

20

Wroro no pasgeny 6

20

15
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TIpunoxenue 3
K paboueii nporpaMme JHCLHITHHBI
DUBUKA

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUThL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIIIMHE, BKIIFOUAOT B cebst:

e uMarHoCTHYeckas pabora
e [OMallHee 3a/jaHue;

® TeCT;

e oruer 110 JIP;
® S5K3aMeH;

e 3K3aMeH;

¢ nuddepeHIPOBAHHBIN 3a4eT.
Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctrdeckast pabora npoBogutcst B popme Tecta B SUOC Moodle:

e IIpY NPaBUJIbLHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
e IIpY NIpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTaLyst.

JlomailiHee 3aiaHue

BapuaHThbI IOMAlHKX 3a7laHKH 10 BCeM paszernaM 1 TpeGoBaHMs K MX 0opM/IeHHO NpeficTaBieHbl B YMK AUCLIMIINHBI M BBUIOXKEHbI B
3UOC Moodle BITY «BOEHMEX». PelieHus JOMalllHUX 3a/IaHAH TIPe/ICTaB/ISIOTCS B PYKOITHCHOW (hopMe U TIPOBEPSIFOTCS TIPeroJaBaresieM.
Kaxpgoe nomaiiHee 3aganue copepxxut 100% 3agau.
OlLleHKa «C/laHO» CTaBUTCS PH IPaBU/IbHOM BbITNOJHEHUM He MeHee 80% 3azau.

Tect

Tectsl npoBogaTcs B OVIOC Moodle BT TY « BOEHMEX». 3azanusi COOTBeTCTBYIOT TeMaM M3yuaeMOro pasziena Kypca.
Tect cunTaeTcst CAHHBIM, eC/TH 00yUaroLIMiiCs BEIOpas PaBU/IbHBIA BapUAHT OTBETa He MeHee, ueM B 60% 3aJaHui.
BapuaHThI TeCTOBBIX 3a/JaHUI 10 BceM paszienam Kypca npegcrasinensl B YMK aucuumnvibel, a B OVIOC Moodle BT TY « BOEHMEX» —
TPEeHUPOBOYHbIE BADUAHTBI.

Oryer no JIP

Oruet no 1aboparopHoii pabote (JIP) npezcTaBsieTcsi B pyKOIMCHOM BH/ie, B hopmare, Iipe/jyCMOTPEHHOM L1Iab/IOHOM OTYeTa 10
naboparopHoii pabote, npusegerHoM B YMK quCLUIUIMHBL M B METOAMYECKHX YKa3aHUsIX K JI.P., U Jo/mKeH cofeprkars:
+ CBogHbIe Tab/MHLBI C pe3y/ibTaTaMK U3MepeHHUii 1 HeoOXoAUMble rpaduKHY;
* PacueT MCKOMBIX BeJIMYMH U MX IIOTPELHOCTel;
» OKOHuare/IbHbIM pe3y/bTaT C y4eTOM OLIeHKH MOrpelHOCTell U3MepeHUl U BbIUMC/IeHuI;
* AHaJ/Iu3 N0y YeHHBIX Pe3y/IbTaToB ¥ MX CPAaBHEHHE C TeOPeTHUeCKUMH WM TaOIUUHBIMIY;
« [IncbMeHHBIe OTBEThI HA BCE KOHTPOJIbHbIE BOIPOCHI (CMHCOK BOIIPOCOB IIPUBOAUTCS B METOAMYECKHX YKa3aHUSIX K KaXK/J0M J1abopaTopHOii
pabore).
3amura(cgaua) otueta 1o JI.P. mpoxoguT B BUJe cobecejoBaHus MO Npe/iCTaB/IeHHbIM B oTueTe 110 JI.P. Marepranam. Ha cobecesoBaHuY CTy/eHT
JIEMOHCTPHPYET CBOW 3HAHHsI M YMeHUe TIPeJCTaB/IsTh pe3y/brarhl BbiroaHeHHO#H JI.P. Ha ocHoBaHuM cobecesoBaHus TperofaBaresib IPUHAMAET
OTYeT U BBICTAB/ISIET OLIEHKY «C/IaHO» 3a BBINOJIHEHKe 1abopaTopHOi paboTsl. B npotrBHOM ciiyyae orueT 1o JI.P. mogsiexxur gopabotke u
MoC/IeAytoLel epeczaue.

JK3aMeH

17151 IPOMEKYTOUHOM aTTecTaliy, MPOBOAVMOM B hopMe 3K3aMeHa, HCIIO/b3YIOTCS OUIIeTHI ¢ 3afilaHusIMU. Kaxkziplii 6umet cocTouT u3s
Tpex 3a/laHHii: iBa TeOPeTUUECKUX BOIIPOCa M OfjHa 3ajaua. BapuanTs! 6uneTos npezcrasnens! B YMK aucimnimssl. IIpiumeps! 6retos
BouToKeHbI B DVIOC Moodle BT TY « BOEHMEX». OrjeHKa BBICTaB/ISIeTCsI ITOC/Ie CoOecei0BaHUs CO CTYEHTOM B COOTBETCTBUH CO
C/eAyIOLIMMU KPUTEPUSIMU:
* He Tpe/iCTaB/IeHbl OTBEThI Ha 33/laHUsi— HEY/JOB/IETBOPUTEJBHO,
* pellleHa 3ajiaua Wiu JaHbl OTBETHI TOJILKO Ha TeOPeTUYeCKHe BOMPOCHI — Y/[OBI€TBOPUTEILHO,
* MIpe/ICTaB/IeHb] OTBETHI Ha BCe 3a/iaHust OrieTa, HO UIMEIOTCS OLIMO0UHBIe PacCyKeHHsI — XOPOLIIO,
* pellleHa 3a/jaya 1 JlaHbl TIOJIHbIe OTBETHI Ha /iBa TeOpeTUYeCKUX BOIIPOCa — OT/IMYHO.

JK3aMeH

17151 IPOMEKYTOUYHOM aTTeCcTaliy, MPOBOAVIMOM B (hopMe 9K3aMeHa, MCIIO/b3YIOTCS OUIIeTHI ¢ 3afiaHusIMi. Kaxkziplii 6ret coctouT u3
TpPexX 3afIaHuii: [Ba TeOPETUUECKUX BOTPOCA ¥ OffHa 3ajaua. BapuaHTsl 6uneTos npejcraeiedsl B YMK auciuruivHbl. [Ipumeps! 61ieToB
BoIToKeHBI B DVIOC Moodle BI'TY « BOEHMEX». OrjeHKa BBICTaB/ISIeTCsI ITOC/Ie cobecezi0BaHUSI CO CTYZEHTOM B COOTBETCTBHH CO
ClleyIOIIUMU KPUTePUSIMHU:
* He TIpe/iCTaB/IeHbl OTBETHI Ha 3a/laHNsi— HEY[J0B/IETBOPUTEIBHO,
* pellieHa 3a/ja4ya W laHbl OTBEThI TOJILKO Ha TeOpeTUUYeCKHe BOIPOCHI — Y0B/IeTBOPUTENBHO,
* [Ipe/[CTaB/IEHbI OTBETHI HA BCE 3a/jaHusi GU/ieTa, HO IMEFOTCS OLIMOOYHbIE PACCY)KAEHHS — XOPOLLIO,
* pellieHa 3a/ja4ya U [JaHbl [I0JIHbIe OTBETHI Ha /jBa TeOpeTHUeCKUX BOIPOCa — OT/IMYHO.

MuddepenppoBaHHbIi 3aueT
J17151 IPOME>KYTOUHOM aTTecTalyy, MPoBoAMMOii B (opme A depeHIIPOBaHHOIO 3aUeTa UCII0/IB3YIOTCS TeCThl, cogepykarpe 10-15
3a7jaHuil. OLieHKa BBICTABJISIETCS TT0C/Ie COOeCe/|0BaHMUS CO CTY/IEHTOM B COOTBETCTBUM CO C/Ie/yIOLMMU KPUTEPUSIMU:
* MeHee 51% IpaBU/IbHBIX OTBETOB —
Hey/|0B/1eTBOPUTE/ILHO,
* 0T 51% 710 64 % OTBETOB — yJ0BETBOPUTE/HHO,
* oT 65% 0 84% OTBETOB — XOPOLLIO,
ot 85% 1o 100% rpaBUILHBIX OTBETOB — OTJIMYHO.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHue pa3fiesioB U AUAAKTHYECKHUX eJUHHUL]

BCEI'O

AyauMTOpHBIe 3aHATHSA B
KOHTAaKTHO# dopme

BCEI'O

Jlekuuu

JIaboparopHbIi
NPaKTHKYM

IIpakTHueckue
3aHATUSA

CamocTosTeabHast
pabora cTyaeHToB

dopmupyemas
KoMIeTeHusA, %

OIIK-1

HANMEHOBAHUE
OLIEHOYHOTI'O CPEJICTBA

Pazgen 1. ®usnyeckne 0CHOBbI MeXaHUKH.

80

40

20

11

40

JloMaliiHee|

3a/laHue,

Oruet 1o
JIP,
Tect

Pazaen 2. MosiekynsipHas pu3nKa 1
TepMoAMHAMMKA.

64

28

14

36

20

JloMaliiHee|

3ajiaHue,

Otuert 1o
JIP,
Tect

Bcero 3a 2 cemecTp

144

68

34

17

17

76

40

Paspen 3. DieKTpUYeCTBO M MarHeTH3M.

110

54

24

15

15

56

25

[loMatiiHee|

3a/laHue,

Oruert 10
JIP,
Tect

Pazgen 4. ®u3nKa Koie0aHu.

34

14

10

20

15

Oruet 1o
JIP

Bcero 3a 3 cemecTp

144

68

34

17

17

76

40

Paspesn 5. BosiHOBbIe nIpoLiecchl.

59

39

18

12

20

10

Tecr,

[loMariiHee|

3ajlaHue,
Otuer 1o
JIP

Paspen 6. KBanToBas ¢usmuka.

49

29

16

20

10

Tecr,

[loMatiiHee|

3a/laHue,
Oruert 110
JIP

Bcero 3a 4 cemecTp

108

68

34

17

17

40

20

Bcero no gucyuninHe

396

204

102

51

51

192

100

17
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OueHouyHbIe MaTepHaJibl No gucuunainHe PU3NKA

OIIK-1 - CnocoGeH npumeHsamb ecmecmeeHHOHay4Hble U 06u{eumiceHepr1e 3HAHus, Memoobl MaMeMamu4ecko20 aHaAu3a u
MO@MUPOBGHH}I, meopemuyeckoz2o u 3KkcnepumeHma<ibHoO2o0 uccnedoeaHust 8 npod)eccuonaﬂbuoﬁ OdesimeabHOCMU

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

IMpounTaiiTe TeKCT ¥ yCTAaHOBUTE N10C/Ie[J0BaTe/IbHOCTD

Heo0Oxoz1iMo NpeBpaTUTh Jefl, B3ThIH ITPH OTPUL{ATe/IbHOM TeMIiepaType, B rap.
3aruImmTe 1oc/eloBaTeTbHOCT LGP C/leBa Harpaso.

1) IlnaBnenue

2) HarpeBaHue TBeporo /bjaa

3) HarpeBaHue Bojbl

4) KurieHue

ITpounTaiiTe TEKCT, BbIOEpUTE MPABHU/IBHBIM OTBET U 3alHUIINTe apryMeHThI, 060CHOBBIBAIOLIME BLIOOP OTBeTa
TT10CKuMiA KOHZIEHCATOP C BO3/YLLIHBIM 3a30pOM MeXZy 00K/IaikaMy MO/JK/IIOUeH K UCTOUHHUKY TTOCTOSIHHOTO HampsDKeHUs. B KOH/ieHcaTop BBeM [JU371ek

IUIACTUHY C JU3/IeKTPUYEeCKOl MPOHMIIAeMOCTBIO €, TIOTHOCTHIO 3aMTOTHSION{YI0 IPOCTPAHCTBO MeXy 00K/IafKaMu. Kak M3MeHUTHCE TTPH 3TOM MOZYITk
u D BHyTpU KOHJleHcaTopa?

1. moayne E yBenuuuics, Mmoayab D yBenuuuics

2. mopynb E He u3MeHuscsi, MOAY/Ib D yBemMunics

3. moayne D He usMeHusCs, MOAYNb E yBemuunncs

4. moaynb E He u3MeHuUscs, Mogynb D He u3MeHusncs

ITpounTaiiTe TEKCT, BbIOepUTe NMPAaBU/IbHbIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBalOLIMEe BEIOOD OTBETOB
Jlick paBHO3aMe/I/IeHHO BpALLjaeTCst BOKPYT FOPHU30HTA/IbHOM ocy. HarpaB/ieHre BpalljeHHs! TIOKa3aHO CTPesKOH.

[yist Touky A Ha 06ofie JucKa. (CM. puc.) BbiOepuTe Hampasienue 1,2,3 v 4
1). BekTOpa yIVIOBOI CKOPOCTH @
2). BeKTOpa TaHTeHL[MaJTbHOI0 YCKOPEHUS at

1

b

3

HquHTaﬁTe TEeKCT, BLIﬁEpI/ITE TIpaBUJ/IbHbIE OTBETHI Y 3allMIINTe apryMeHThl, OﬁOCHOBLIBalOU.[I/IE B]:IGOP OTBETOB
Kakue u3 TIepevrC/IeHHBIX HIDKe AeﬁCTBHﬁ TI03BOJIAT YMEHBIINUTH COﬁCTBeHHyIO YacToTy KoJiebaHui @ TIPY>KMHHOT'O MasITHUKA?

1.  YMmeHblleHUe )KeCTKOCTH NPY)KUHbI

2. YBenuueHHe >KeCTKOCTH MPY>KUHBI

3. YMeHbllleHHe Macchl I0/IBELlIEHHOTO Tpy3a
4. ¥YBesMueHMe MaccChl MI0/IBeLlIEHHOTO Tpy3a

5. ‘YMeHbLLIEHHe KeCTKOCTH TIPY>KWHBI U yBe/IMYeHHe MaCChl IMOABEILIeHHOT0 I'py3a
HpO‘«II/ITBﬁTE TEKCT U yCTAaHOBUTE I10C/Ie0BaTe/IbHOCTh

Heo6x01MMO OTIPeIe/TUTh ANU3IeKTPHUUECKYIO TPOHUI[AeMOCTh JKUIKOTO M3/IEKTPHKA, KAK OTHOIIIEHME eMKOCTH KOH/IEHCATOPa, 3ar0/THEHHOTO STUM /1
K U3BECTHOM eMKOCTH 3TOTO JKe KOHJieHcaTopa 6e3 JUa/ieKTpHKa.

OrnipeiesIstOT eMKOCTh KOHZIeHCcaTopa € AW/IeKTPUKOM Pe30HaHCHBIM METOZIOM. YCTaHOBKA COCTOMT M3 KojebaTe/TbHOro KOHTYPa, BK/IFOUAOIero Karyl
W3BECTHOM MH/[YKTHBHOCTBIO M MCC/Ie[lyeMbli KOH/EHCAaTOp, BHICOKOYACTOTHOIO reHepaTopa CHHYCOW/Ia/IbHOTO HanpsDKeHUs U BoJbTMeTpa. IIpeHeGper
3aTyXaHHeM (OMHUUYeCKMM COTIPOTHB/IEHHEM), MOXKHO CYMTaTh, YTO TIPU Pe30HAHCe YacToTa COOCTBEHHBIX KoebaH!il B KOHTYpe 1 YacToTa CHHYCOMZaE
HarnpspKeHUs reHepaTopa COBIMAZAIOT.

YcTaHOBUTe NOC/Ie/10BaTeNbHOCTD IeMCTBUM. 3aNullnTe 10C1ej0BaTe/IbHOCTb LIU(p C/leBa HalpaBo.

1.CHATb 3aBUCUMOCTb HanpspKeH!d OT YaCTOThI.

2.IIpoBepuTh NPaBUIBHOCTh COOPAHHOW yCTaHOBKH.
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3.BK/IIOUUTB YCTAHOBKY B CE€Th
4.0npe/ieNMTh Pe30HAHCHYIO YacTOTY, COOTBETCTBYIOLIYIO HaOO/IbIIEMY 3HAYeHHIO HATIPSDKEeHHUsT.

5.0mpeaenuTsb AU3IeKTPUUECKYIO MPOHULAEMOCTh, KAK OTHOLLIEHHE eMKOCTH KOH/IEHCATOpa, 3ar0IHEHHOTO  JUA/IEKTPUKOM, K U3BECTHOM eMKOCTH 3TO
KOHZIeHcaTopa 6e3 J13/IeKTpHKa.

6.CpaBHUB 4acTOTy COOCTBEHHBIX KO/TeOaHHi C pe30HAHCHOH YaCcTOTOMH, ONpeJe/UTh eMKOCTb KOHZIeHCAaTopa C U3IeKTPUKOM.

No 6 TlpoumTaiiTe TeKCT, BbIOeprTe MPAaBU/IbHbIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBAOLIME BEIOOD OTBETOB
B COOTBETCTBUM C SKCIIEPUMEHTA/IBHO YCTaHOB/IEHHBIMH 3aKOHAMHU M3/TyueHus abcomroTHO uepHoro Tesa (AUT), ¢ yBennueHreM abCcoMFOTHO TeMIepa
T pOUCXOLUT:

1. yBe/IueHHe [/IMHBI BOHBI, COOTBETCTBYIOLI|Ei MaKCUMyMy M3/y4are/ibHO# criocobrocti AUT,
2. yBe/lMueHUe SHepreTryeckoii ceetumocty AUT,
3. yMeHblIIeHHe [JIMHbI BOJIHBI, COOTBETCTBYIOLIE MaKCUMyMy M3/y4are/bHOM criocobHoctr AUT,

4. yMeHbIlIeHHEe YaCTOThI BOJIHBI, COOTBETCTBYIOLIEH MaKCUMYyMy M3/TyJare/bHOI criocobHoctr AUT.

Ne 7 HquHTaﬁTE TEeKCT, BbIﬁEpI/ITE HpaBHHbeIﬁ OTBET U 3aITUIINTEe apryMeHThI, 060CHOBbIBa}OI_L]I/Ie Bblﬁ()p oTBeTa

PaccrosiHue MeXXZy ABYMS TOUKaMU I/IOCKOM TapMOHMYeCKOH BOTHBI — AX PaBHO UeTBePTH AJIMHbI BO/IHEL Orpeziesmre (10 MoAy/0) A@ — pa3sHOCTb ¢
KosiebaHMi MeXX/ly STUMM TOUKaMH U 3alHUIIATe HOMep OTBeTa.

.l
w|g-‘ Nl R R Wl

Ne 8 TIIpounTaiiTe TeKCT, BbIOEpHUTe MPABUIILHBIM OTBET U 3alUILMTE apryMeHTbI, 000CHOBBIBaIOLLMe BBIGOp OTBeTa

[Be Teniexxku Maccamu 1o 200 Kr. ABIXKyTCst 6e3 TpeHHst HABCTpeuy ApyT APYTY €O ckopocTsiMu 1m/c. OripefieiiTe CKOPOCTh V, C KOTOPOH OHM OyayT [
ToCJle HeYMpYToro yjapa Y 3aMuIliuTe HOMep OTBeTa.

1 2 m/c

2 1 m/c

0M/c

'S

4 1,5 m/c

Ne 9 TlIpouuTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE
MaremaTHUYeCKUi MasiTHUK C 4acTOToW cBOOOAHBIX KonebaHuii 0,5 I'ly OTK/IOHM/IM Ha HeOOJIBIIIOH YTOJT OT TTO/I0KEHNsT PABHOBECHS B TIONIOKeHHe 1 1 T
COCTOSIHYSI TIOKOsI (CM. pucyHOK). COrpoTHB/IeHeM Bo3/yxa npeHe6peub. [ToTeHIjaIbHasi SHEPrust MasiTHUKA OTCYUTBIBAETCS OT TIOJI0KEHHS PaBHOBEC

LA
/
r
[

[
1

?“-%"‘ 3

YcTaHOBHTE COOTBETCTBHE MeXAY (DH3MueCKUMK BeJIMUMHAMH M XapaKTepoM UX M3MeHeHHs! 3a epBYI0 CeKyH/y KosiebaTe/bHOro ABrkeHus. K Kaxzaol
[IAHHO B JIeBOM CTOJI01Ie robepuTe COOTBETCTBYIOLIYIO MO3ULIMIO 13 TIPABOTO CTOJIOLIA.
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Ddusnyeckas BeJMUMHA XapakTep U3MeHeHHUs
1) moTeHuMabHas SHEPrust A) CHavasia BO3pacTaet, 3ateM yObiBaeT
2) KuHeTHuecKasi 5Heprusi  b) ImosHas MexaHWYecKasi SHeprus MasiTHUKA O0CTaéTcsi HeM3MeHHOU
3) nosiHast SHeprus B) cHauana yObIBaeT, 3aTeM BO3pacTaer
4) cuna HaTsDKeHUst HUTH ') yBenuuuBaeTcs
[1) ymeHbILIaeTcs

Ne 10 INpouuTaiiTe TEKCT ¥ yCTAaHOBUTE COOTBETCTBHE

Vccnenyetcs 21eKTpoCTaTHUeCKOe 1oJle PABHOMEPHO 3apsDKeHHOH I10 TIOBePXHOCTH TI0/I0KUTEe/IBHBIM 3apsifioM cdepsbl. B Touke A, B3ATOH Ha IIOBEPXH!
HanpsDKeHHOCTb ee Moy paBHa E. OnpeZie/Te HaMpsDKEHHOCTh 3/1eKTPUYECKOTO 110715 B LIeHTpe cdepsl - B Touke O, B TouKe D, iexxalrieil Ha cepeiHe
1 B Touke C, HaXo/sIIleiicsl HA PacCTOSTHUM OT LjeHTpa, paBHOM 20A.

K Ka)x/0/1 MO3ULMH, [JAHHOM B JIEBOM CTO/I0LIe, Tof0eprTe COOTBETCTBYIOLLYHO MO3KLUIO U3 TIPAaBOr0O CTOMOLA.

du3nueckas BeTMUMHA Ee 3HaueHue

1) HampsKeHHOCTb
3/IeKTPAYECKOrO0 MOoJIs B A)05E
ueHTpe cdepbl — B Touke O

2) HarnpspKeHHOCTb

3/1eKTPUYECKOTO T10J151 B B)0
Touke D
3) HanpsyKeHHOCThb
3/1eKTPUYECKOTO TI0JISI B B)4E
Touke C

N025E

Ne 11 IlpounTaiiTe TEKCT U 3aNMIIHITE Pa3BePHYTHIN 000CHOBAHHBIN OTBET
3J'IEKTDOH Cc3apAagom e M Maccoi m B/IeTaeT B MarHMTHOE Mnose co CKOpPOCTBHO U
nepneHanKkynapHo cMaoBbiM TMHUAM MarHMTHOIo nonAd, MHAYKUMA KOTOPOro ymeHblmna1acb

B; = B 1o B, = 0,25B. Yemy paBHO OTHOLIEHUE NEPUOA0B 0OpaLLeHWA I1EKTPOHA ? ?
1

Ne 12 TIpounTaiiTe TEKCT U 3aMUILUTE PA3BEPHYThINA 000CHOBAHHBIN OTBET

DHepruu (OTOHOB, NaJarOIKX Ha otokaros E, B 4 pasa 6onbiite paboTs BeIxofa A MaTeprasa (oTokaroja. KakoBo OTHOLIeHHe MaKCUMa/IbHOM KHHe]
sHepruu GportoanekrpoHoB T k pabore Bbixoza A?
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