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1. HE/IX OCBOEHUSA AN CLHINITVINHbI

HEJ'ILI-O OCBO€HMA JUCLHUIIIMHBI AB/ISAETCA Cl)OpMI/IPOBaHI/Ie c1eayrommnx KOMHETEHHHﬁI

OIIK-1 — crnocobeH TPUMEHSTh €CTEeCTBeHHOHAyuHble M OOIedH)KeHepHbIe 3HAHUS, MEeTO[bl MaTeMaThUeCKOro
aHajM3a ¥ MOJIe/TUPOBaHus B TIPO(deCCHOHANMBLHON [1eaTeTbHOCTH

@D OpPMHUPOBAHHIO KOMITETEHLIMH CITy)KUT JOCTIKEHHe CIeYIOIMX Pe3y/IbTaToB 00pa30BaHus:
OIIK-1
3HAHUS:
Ha ypOBHe TIpe/iCTaB/IeHHIA:
* 0011ieil ¢pu3rueckoif KAPTUHBI OKPY>KaroLl[ero MHUpa Kak CUCTeMbl B3aUMOCBSI3aHHBIX (H3MUeCKUX
SIBJIEHUH, Pa3/TUUHBIX (GOPM ABWKEHHS MaTepUH;
* posiu HU3MKK Kak GyHAaMeHTa [Jis1 U3yueHus AUCLUIUIMH MPodeCcCOHaNbHOTO LMK/IA, KaK OCHOBY
JJ151 BbIZlesIeHrs1 B CBOeil npodeccroHanbHOM [iedaTe/IbHOCTH (pr3nUeCKUX sIBJIEHUH U NIPOLIeCCoB,
OTIpeZeISIOIIMX TIPUHLUITEI pabOThI pa3/IMUHBIX TEXHUUECKUX yYCTPOUCTB;
* B3aMMOCBSI3U TEOPUU U SKCIIePUMEHTa, CIy»Karero 6a3oi s pOpMHUPOBAHYS TEOPUH U
TIOAITBEPIKAAIOIIIEr0 eé TIONI0KeHHsT;
Ha ypOBHe NTOHUMaHUSI:
* CMbICJIA TaKUX MOHATHH Kak: (Qu3nyecKoe siBleHUe, (pu3nuecKas BeJMUMHA, MOJe/lb, TUIIOTe3a,
9KCIEPUMEHT, Hab/mofieHue, u3MepeHue, hr3nueckas Teopusi, pU3MUeCKUil 3aK0H;
* (hyH/laMeHTaJIbHBIX MOHSTHH, 3aKOHOB U TeOPUH KJIaCCUUeCcKOW U COBPEMEHHOM (PU3UKY;
* (hU3MUECKUX MOJeNel, UCIOTb3yeMbIX TIPU TIOCTPOEHUH TeOPUH SIBJIEHHUS;
* [paHUL] IPUMEHUMOCTH TEOPHH, TIOCTPOEHHOU Ha ompe/iesieHHON (r3nuecKoil Mozeny;
* IPUHLIUTIOB MTOCTPOEHUs (PHU3NUECKUX IKCIIEPUMEHTOB;
Ha ypOBHe BOCIIPOU3Be/IeHMUSI:
* (hOpMy/IHMPOBOK (pH3MUeCKMX 3aKOHOB, IPUHIIUIIOB U IIOCTY/1aTOB, UX MaTeMaTU4yeCcKoe BhIpayKeHue I10
OCHOBHBIM pa3fiesiaM GU3UKHK: Ppr3ruecKre 0CHOBBI MEXaHHUKHU, 31eKTPUUECTBA M MarHETHU3Ma,
3JIeKTPOJJMHAMUKH, (PU3MKU KoslebaHUi 1 BOJIH, ONITUKM, KBAHTOBOM (DM3UKHM, aTOMHOM U si/jepHOM
¢husuky;
* METOZIOB pelleHus 3a/iau 10 ONUCAHUI0 (PU3HUECKUX SIBIEeHUH;
* METOZIOB MPOBEJEHUsI YKCIIeprMeHTa U 00pabOTKY pe3y/ibTaToB U3MePeHHIA;
* METOAMKH OLIeHKH MOTPEeLTHOCTH U3MepsieMbIX BEJIUUWH;;
YMeHus:
TeopeTHyecKue:
* OTIpeZle/IUTh MyTH PellieHHs TI0CTaB/lIeHHON 3a/jaul, OUepTUTh KPYT (U3MUeCcKUX 3aKOHOB, 3HaHHe
KOTOPBIX TIO3BOJIUT PELIUTh JaHHYIO 3aJauy;
* [IOCTaBUTh L{eJIb IPOBOJUMOT0 SKCIIEPUMEHTA U ONpe/ie/IUTh M0C/eA0BaTe/IbHOCTh JeHCTBHUI P ero
MIPOBE/IEHNY;
TIpaKTUYeCKue:
* pellaTh TUIOBbIE 3a/ja4H 110 paszenaM Kypca (GU3uKY;
* pa3buparkCs B MPUHLOMIAX JeHCTBUS (Pr3HUeCKUX MPUOOPOB U CIIOC00ax WX MPUMEHEHHST;
* IPOU3BO/JUTH PacueThl M0 pe3y/ibTaTaM H3MepeHuit;
* OLIEHUBATh MOTPEIIHOCTh U3MEePSIeMbIX BeJTMUNH;
* aHa/IM3UPOBATh IOTyUYeHHbIe Pe3y/IbTaThl U COMOCTAaB/ATh UX C TEOPETHUeCKH NTPOTrHO3UPyeMbIMUY;
* TIPe/ICTaB/ATh (DYHKIMOHAbHBIE 3aBUCUMOCTH (DU3MUeCKUX BEJTUUUH B BU/Ie TPA(HKOB;;
HABBIKU:
* 'PAMOTHO U apI'YMEHTHPOBAHO U371aratb COOCTBEHHBIE MBIC/M, 000CHOBBLIBATH CBOM CYIK/|E€HUST;
* paboTaTh C MIMPOKUM KPyroM (pU3nuecKux MpruOOpPOB U 000PY/I0BaHMUS;
* COCTaBJISITh HayuHble OTUYETHI C TPAMOTHBIMU BbIBOJ,AMU O IIPOJeaHHOI paboTe;
* IJIAHUPOBATh CBOIO paboTy;
* paboTaThb B KOJ/UIEKTHBE Ha/J| pellieHueM e[JMHOH 3aJauy;
* paborarh C MTepaTypol U MHBIMH HCTOYHUKAMH WH(OPMALHY. .



2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciynimaa @U3UKA siBisieTcst JUCIUIIMHON 00513aTe/IbHOM YyacTH 6/10Ka 1 mporpamMMbl MOTOTOBKH T10
Hanpasjaenuto 15.03.01 MawuHocmpoeHue.

Copep)kaHue AUCLUIVIVHEI SIB/ISIeTCS JornyecKUuM npogosskenveM aucuuiivd: BBICIITAST MATEMATHUKA.

Conep)xaHue  [AUCLMIUVIMHBI ~ SIBJIS€TCS ~ OCHOBOM [T OCBOEHUS  JAUCLIMIUIMH: MEXAHUKA
AE@OPMUPYEMOI'O TBEPAOI'O TEJIA, TEOPETUYECKASI MEXAHUKA, ®PU3NYECKHNE OCHOBbI
IINIACTUYECKOU JE®OPMAIINN.

[IpenBapuTenbHbIe KOMITETEHLMH, CHOPMUPOBaHHBIE y 00yUaroLerocs 10 Hauasa 3y4eHust AUCLUTUIAHBL:

¢ OIIK-1 — criocoGeH NMPUMEHSTH eCTeCTBEHHOHAYYHbIE U 00I[eMH)XeHePHbIe 3HAHUsI, METOZIbI MAaTEMaTU4e CKOTO
aHa/M3a ¥ MOJIe/TMPOBaHMUs B TPOdeCCHOHATLHOM JIesITeTbHOCTH



3. CTPYKTYPA N1 COJEPXXAHUE AVCHUIIVINHBI

OO0111ast TPYAI0EMKOCTh JUCIUILUIMHBI COCTaB/sgeT 9 3.e., 324 u.

3.1. Copepixanue (AMAAKTHKA) AUCHUILTHHBI

KYPC

CEMECTP

HawumeHoBaHHe Ppa3fenoB H JHAAKTHYECKHX eTHHHL]

BCEI'o

AypuTOpHBIe 3aHATHS
B KOHTAKTHOIi hopme

BCEI'O

JleKuuu

JlaGoparopHbIit
NMPaKTHKYM

IIpakTHUYecKue
3aHATHA

CamocTosiTe/IbHast
pabora CTygeHTOB

®dopmupyemas
KoMmmeTeHLus, %

OIIK-1

Pazgen 1. ®usnueckne 0CHOBbI MexaHUKH. 1.1. Kunemaruka. Kunematnueckue
XapaKTepHCTHKH JIBI)KeHUs MaTepUa/IbHOM TOUKU: TPaeKTopus, IyTh, IlepeMellieHue,
CKOPOCTb, YCKOpeHHe. YCKOpeHHe T0/IHOe, TaHTeHL[UaIbHOe U HOpMaslbHOe.
Kunemarnueckuie ypaBHeHHsl paBHOIEPeMEHHOr0 JABIKeHus.. Kunemaruueckue
XapaKTepHUCTHUKU JBIKEHHS MO OKPY)KHOCTH: YTOJI TI0BOPOTA, YI/IOBasi CKOPOCTb, YITIOBOE
yckopenue. CBsi3b TMHEIHHbIX U YITIOBBIX XapaKTePUCTHK. KMHeMaTHKa ocTynaTebHOro 1
BpalljaTe/IbHOTO JABW)KeHUsl TBEpAoro Tena. 1.2. /luHamuKa. ViHepipaibHble CUCTeMbl
OTCueTa 1 MepBbIi 3ak0oH HetoToHa. Macca, nMriyssc, cua. BTopoii i TpeTuii 3aK0HsI
HeroToHa. 3aKOH COXpaHeHHsI UMITy/IbCa. 3aKOH BCeMHPHOTO TAToTeHHs1. CHITBI
cornpoTueienusi. HenHeprasbHble ciucTemMbl oTcyeta. Cuibl nHepuuu. 1.3. Pabora 1
sHeprus. Pabora u KuHeTHU4ecKast Heprusi. KoHcepBaTHBHBIE H HEKOHCEPBaTUBHBIE CHIIBI.
Pa6ota 1 noTeHIUa/IbHasK Hepryisi. 3aKOH COXPaHeHWs! II0THOM MeXaHWUYeCKOi SHeprHu.
CBs13b MeX/ly CU/ION U NOTeHLanbHON SHeprueil. Buipl coyaapenuii tes. 1.4. MomeHT
MMITy/IbCa U MOMEHT CHJ/Ibl. MOMEHT MMITy/IbCa MaTepyabHOM TOYKH U MeXaHUueCKon
cucTeMbl. MOMEHT CU/Ibl. YpaBHeHHe MOMEHTOB. 3aKOH COXpPaHeHHs] MOMeHTa UMITy/IbCa.
1.5. [JuHamMuKa BpalljaTe/IbHOTO BY)KeHHs. YpaBHeHMe BPalljeH!sl TBePZ0ro Tesla BOKPYT
3aKpervieHHOH ocu. Moment nnepuuy. Teopema LllTelinepa. Pabora 1 MOLHOCTB rpu
BpallleHnu Tesa. KuHeTHveckas sHeprust Bpalaoiierocs Tesna. Ilnockoe gsikeHue
TBepABIX TeJI. 1.6. DleMeHTbI MEXaHHKH CIVIOIIHBIX cpefj. ObIue CBOICTBA KUAKOCTeH 1
ra3os. CTaljoHapHOe TeueHHe HjeaTbHON XKUAKOCTH. YpaBHeHue bepHy/imi. Ynpyrue
HanpsbKeHUs 1 JeopMaLiii B TBep/ioM Teste. 3akoH I'yka. Mogysnb FOnra. Koadduupmenr
Tlyaccona. 1.7. PensituBncTCcKasi MexaHuKa. TIPUHLMIT OTHOCHTE/ILHOCTH 1
nipeo6pa3oBanyst anutest. TTocTynare! crienpiaabHOM Teopun oTHOCUTensHOCTH (CTO).
OTHOCHTe/ILHOCTb OfJHOBPEMeHHOCTH M npeobpa3oBanus Jlopeniia. CoKpalljeHue JUIMHBI 1
3aMe/|/IeHrie BpeMeHH B IBIKYILUXCS CHCTeMaX OTCYeTa. Pe/sITHBHCTCKHI NMITY/IbC.
B3aumocBsi3b Macchl ¥ 5Hepruu. MiHBapranTtsl CTO.
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Pazpaen 2. MosieKkynsipHast pu3MKa U TepMOAMHAMHUKA. 2.1. OCHOBbI MOJIEKY/ISIDHO-
KUHeTHYeCKoi Teopuu. TepMoAMHAMUUECKUIH U MOJIeKY/IsIPHO-KUHeTUYe CKUH MeTo/|bl
HCCTe/i0BaHUsT MAaKPOCKOMMUECKUX MPOLiecCoB. MaKpoCKoMUyecKye napamMeTpbl
cocrosiHust. OcHoBHOe ypaBHeHre MKT. YpaBHeHMe COCTOSIHMS 1/lealbHOro rasa —
ypaBHeHUe MeH/ieneeBa - KnareiipoHa. 3akoHbl 1/ieanbHOro rasa. 2.2. ®yHKIU1
pacripefiesieHus1. Knaccuueckast 1 KBaHTOBasi CTaTUCTUKH. Pacnpegenel-me Makcsenna
MOJIeKy/T HeabHOrO rasa. Pacripeenenyie BonbliMaHa 1 6apomeTpudeckas popmyna. 2.3.
TepMo,quHaMm(a. HyneBoe Hauaso0 TepMOAUHAMHKH. KBasucraruueckue TIpOLjeCChI.
06paTPleIe u HeOﬁpaTI/leIe TIpoLeccel. HEPBOE Haydasio TepMOANHAMHUKHU. TernnoeMKoCTb.
Ypasuenue Maitepa. AanabariuecKuii ¥ MOJMTPONHUECKHIT poLieccsl. IIpuHLpn
JieiicTBus TeroBbIX MauiH. LIukn KapHo. OHTpomnus. BTopoe Havasio TepMOAMHaAMUKH.
CBs13b SHTPOITMH C TePMOAWHAMUYECKOH BepOSITHOCTBIO. TpeThe Hayaao TepMOAHHAMHKH —
Teopema HepHcra. 2.4. JneMeHThI GpU3HUeCKOI KHHETHKH. SIBeHus nepeHoca: Auddysus,
TeIIONPOBO/JHOCTh, BHYTPeHHee TpeHHe. YUC/I0 CTONKHOBEHNH U J/IMHA CBOGOAHOTO
ripoGera MOJIeKy/1 M/jea/IbHOTO rasa. OMIUpUYecKue ypaBHeHus repeHoca: ®uka, Pypse u
HbtoTtoHa. 2.5. PeanbHble rasbl. YpaBHeHue Ban-jep-Baanbca. Kpuruueckast usorepma.

46

20

10

26

15

Pa3pen 3. dnekTpuuecTBo. 3.1. DeKTpocTaTHyecKoe rose B BaKyyme. 3aKoH
COXpaHeHHUsl 371eKTPUUeCKoro 3apsza. 3akoH KymoHa. HanpskeHHOCTb U rIOTeHLMan
9/71eKTPOCTAaTHYeCKOrO MoJ/isi B Bakyyme. IIpuHLMN cyneprnosuLuy. HanpsokeHHOCTb 1
TMOTeHI1aI 11071 ToueyHoro 3apsija. Teopema 'aycca B MHTerpanbHOM U

v depeHIpaIbHON (OpMe U ee TIPHMEeHeHHe [ pacyeTa /IeKTPUIecKUX moseit. Pabora
TI0 TIepeHOCy TOUeYHOTO 3apsijia B 3/IeKTprUueckoM rojte. CBsi3b MKy HalpsKeHHOCTBIO U
TIOTeHIMa/I0M 3/7IeKTPOCTAaTHYeCKOTo 11o/1si. Teopema o IUPKY/ISILAKA BeKTOpa
HarpspKeHHOCTH 371eKTPOCTaTHUeCKOro T0/Is B MHTerpaibHO| U AuddepeHIpaabHOR
¢dopme. 3.2. [IpOBOAHNKH B 371eKTpUUecKoM rosie. CBOICTBa 3/1eKTPOCTaTUIECKOTO 10/ B
TPOBOJIHUKAX. HanpshkeHHOCTB 9/1eKTPUYECKOTO TI0JIS Y TIOBePXHOCTH 3apsyKeHHOT0
TNPOBO/IHHUKA. D/IeKTPOEMKOCTh IPOBOJHUKOB. D/IEKTPOEMKOCTh ye/IMHeHHOM cdephl.
KonpieHcaTopbl. 3/1€KTpOeMKOCTh KOH/ieHCaTopoB. Coe/jMHeH sl KOH/IeHCaTOPOB.
Bblunc/ieHne 3/1eKTPOeMKOCTH I/I0CKOT0, ChepUYecKoro, Lu/IMH/PUYECKOro
KOH/IeHCaTOPOB. DHePrius 3/1eKTPUUECKOrO M0/Is: S3HePrusl CUCTeMbl TOUEUHbIX 3apsi/i0B,
9HEeprusi KOH/IeHCaTopa, 06beMHast II0THOCTh 3Hepruu. 3.3. [JU3/IeKTPUKY B
3/1eKTPUYECKOM Moj1e. D/IeKTpUUeCKUil Aunorb. TToTeHIan U HarpsHKeHHOCT M0
TOYeYHOro Aunos. IloBefieHye AUIOMsS BO BHEIIHEM 3/IeKTPUUYeCKOM mofe. Bextop
TMO/IAPU3ALMH U BeKTOP 3/1eKTPHYeCKOH MH/YKIMH (2/1eKTPUUeCcKoro cMeiriens). Cpsisb
BEKTOpa 3/1eKTPHUeCKON MHIYKLMH 1 HAMPsDKeHHOCTH T1071 B H30TPOITHOM JIM3/IeKTPHKe.
JlnseKTprdeckas BOCIPUAMUYMBOCTD U TIPOHHIIaeMOCTh BelrlecTsa. Teopema 'aycca st
BEKTOpa 3/IeKTPHUECKOr0 CMellieHHsl. YC/IOBHs Ha TPaHHLie paszena AByX [U3/eKTPUKOB.
3.4. TIoCTOSHHBIN 371eKTpUyecKHii ToK. Cila ¥ TJIOTHOCTh TOKA. YpaBHeHHe
HeTIpephIBHOCTH. 3akoH OMa B MHTerpabHOH U uddepeHipaabHON hopme.
OJIeKTPOABIDKYILAs CUJIa HCTOYHMKA TOKa. 3akoH [hkoysi-JleHua. [Tpaeuna Kupxroga.
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Pa3pen 4. Marnetusm. 4.1. MarHuTHoe 11oJie B Bakyyme. BeKTop MarHMTHOM MHAYKLIUH.
MarnuTHoe rone ABWXKYyILerocs 3apsiia. 3akoH bro-Caapa-Jlanaca. 3akoH Amriepa.
Cuna JlopeHua. [IBibKeHHe 3apsiioB B 2IEKTPUUECKHX U MarHUTHBIX MO/sIX. DddekT
Xoia u ero npuMeHeHue. Teopema 0 LUPKY/ISILMK U TeopeMa ['aycca fi/1st BekTopa
MarHUTHOI MHZIYKLIUU B UHTerpanbHOil U auddepeniuansHoii dopmax. Pabora npu
JIBI)KEHWU NIPOBO/IHMKA C TOKOM B MarHUTHOM r1osie. 4.2. MarHuTHoe 11ofie B BelljecTBe.
MarHuTHoe 1o/1e ¥ MarHUTHBIN JUIO/bHBI MOMEHT KPYroBoro Toka. Bekrop
HaMarHW4eHHOCTH U ero CBfA3b C IVIOTHOCTHIO MOJIEKY/ISIPHBIX TOKOB. Ha.l'lpﬂ)KEHHOCTb
MAarHUTHOTO 10/1s1. MarHuTHast BOCIIPpUMMYHUBOCTb U MarHUTHast IPpOHULIAeMOCTb.
JIMaMarHeTHKH, apaMarHeTUKU U ()eppOMarHeTHKU. ['paHNUHBIe yC/IOBUSI HA
TIOBEPXHOCTH pasfiesia AByX MarHeTUKOB. 4.3. SJTEKTPOMBI‘HI/ITHBPI HHAYKLUWSA. 3aKoH
3JIeKTPOMArHUTHON MHAYKLK Dapagest. [Ipauio JleHa. OObsCHEHNe SBIEHHUsT A71s
TIPOBOJHMKA, ABWXXYILErocs B MarHUTHOM TI10JIe. 331)5]}:[, HpOTEKa}OU_]I/II‘;I B IPOBO/IHHKE TTPA
BO3HNMKHOBeHNH S/IC MHAYKLWH. SIB/IeHHs] CAMOMH/YKLIAN ¥ B3aHMHON HHAYKLAH.
VIHZyKTHBHOCTB U B3aUMHasi MHZYKTUBHOCTb KOHTYPOB. VIHyKTHBHOCTH JITMHHOTO
TpSIMOTo cosieHou/a. TOKH TIpH 3aMbIKaHHH U Pa3MbIKaHUH LIeITH, CBsI3aHHbIE C ee
WH/YKTUBHOCTbIO. DHeprusi MarHMTHOTO T10J1s1: SHEepPrisi MarHUTHOTO T10J1s1 POBOZHHKA C
TOKOM, 00beMHast II0OTHOCTb 3Hepruu. 4.4. YpaBHeHust Makcsesuia. MakcBe/ioBCKast
TPaKTOBKA SIB/IEHUsI 3/IeKTPOMarHUTHOI UHAyKumu. Tok cmelrienusi. Teopema o
LUPKY/IALIMY BEKTOpa HalpsHKeHHOCTU MarHUTHOTO I10J1s1 [IPU Ha/IMYUU IIepeMeHHOro
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3/IEKTPUYECKOTO TI0JIsi B UHTErpasibHoii U auddepeHipanbHoi popmax. Crucrema
ypaBHeHuii MakcBe/u1a B MHTerpaabHOU U AuddepeHipanbHoil popmax. Ousmueckuii
CMBIC/T BXOJAIMX B Hee ypaBHeHuii. Marepua/bHble ypaBHeHMsI.

Paspen 5. Kosre6anus u Boubl. OnTuka. 5.1. MexaHi4ecKye U 3/1eKTPOMarHUTHbIE
rapMoHuyecKue KoneGanus. VieanbHblii rapMOHHUECKHi OCLIMNATOP. YpaBHeHue
MJeabHOrO OCLIM/IATOPA U €ro pelileHHe. AMILINTY/A, YacToTa u (a3a koneGaHus.
OHeprust koiebanwit. [IpuMeps! KosiebaTebHbIX ABIKEHHH pasIndHO (r3muecKoit
nprpozsl. CBoGO/HBIE 3aTyXarolye KosiebaHH st OCLIM/IATOpA C TTOTepsiMU. BEIHYK/ieHHbIe
konebanust. CroxkeHne koneGanuit (brenns, durypsi Jinccaxy). 5.2. Yipyrie BOTHBL
TIpozobHBIe 1 MOTIepeyHble BOHBL. BonHOBOe ypaBHeHVe. BolHOBbIE TOBEPXHOCTH.
YpaBHeHHe M/I0CKOH MOHOXPOMaTH4eCKOH BOJTHBI, ee XapakTepucTHKHU. da30Basi CKOPOCTh
Bo/THBI. Cdeprueckue BOHbI. DHEPrus yrpyroil BojHbl, BeKTOp YMOBa J/ist yrpyroi
BosHbl. Crosiure BosHbL. AKyctrueckui sbdekr Jorniepa. 5.3. D/leKTpOMarHUTHbIE
Bo/HBL. CylllecTBOBaHHe 3/1eKTPOMarHUTHBIX BOJIH KaK C/1e/ICTBUe ypaBHeHHi Makcsesna.
CBO¥CTBa 3/1eKTPOMarHUTHBIX BOJIH. DHEPrysl 371eKTPOMarHUTHbIX BOJH. Bektop
IoiinTyHra /151 371€KTPOMarHUTHOH Bo/HbL. 11IKana 3/1eKTpOMarHUTHBIX BO/H.
OnTrueckuii ManasoH JnH BosH. 5.4. BonHosas ontuka. MHTepdepeHLys cBeTa.
YcnoBust MakCMMyMOB U MUHUMYMOB. OnibiT FOnra. Crioco6bl HabmrogeHus
nHTepdepeHIH cBeTa (3epkana ®peHens, Gunpusma Ppenens, 3epkano JLnoiiaa, ToHKHe
TUIeHKH, Kosblia HetotoHa). [ndpakuus ceeta. IIpuHLun I'olireHca-®peHens. 30HbI
®penens. Judpaxiys OpeHens Ha KPYIJIOM OTBePCTHH M AUCKe. [Judpakiys
@payHrodepa Ha JJITHHOH MPSMOYTOILHOM ey, JipaKIMoHHas peleTKa.
Tonsipusarus cBeta. 3akoH Mamoca. CrerneHb rossipusati. CriocoGbl oty deHus
TIO/IIPU30BaHHOTO CBeTa. 3akoH bprocrepa. [lucrepcust cBeta. PasnoxeHne cBeta B
criekTp. HopmasibHas ¥ aHOMaJlbHasl AMCIIePCHSL.

70

30

16

40
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Pa3pen 6. KBanToBas ¢u3suka. 6.1. KBaHTOBbIe CBOICTBA 3/1KTPOMAarHUTHOrO
u3nyyenus. TersioBoe U3jiyyeHHe U ero XapakTepUCTHKHU. 3aKOHbI U3/ly4eHHs abCOMOTHO
yepHoro Tesa. I'nnoresa I1naHKa o kBaHTax ceta. Popmysna I[11aHKa /s M3/1ydaTe/bHOM
criocobHoCTH abcosmoTHO uepHoro Tesa. CBoiicTBa hoToHOB. BHewnuil porosddexr,
3akoHbl CTosieToBa. YpaBHeHue DiiHIUTelHa Juist BHeluHero GoTtoaddexra. Iddext
KomnTona. Topmo3Hoe peHTreHOBCKOe u3nyuenue. [lapneHue ceeta. KopnyckyaspHo-
BOJIHOBOH /lya/ii3M MPUpPO/bI CBeTa. 6.2. DKCIiepUMeHTa/lbHbIe JJaHHbIe O CTPYKType
aToMoB. JIuHeliuaTsle crieKTpbI aToMOB. Moziens atroMa Pesepdopza. ITocrynarst Bopa.
Teopust Bopa 151 BogopoAonozo6HbIX HOHOB. KBaHTOBaHHe SHEPTHHU 3/1EKTPOHA B aTOMe.
OmpiT ®panka v [epria. 6.3. DeMeHTsI KBAHTOBOM MexaHUKH. ['mriotesa fe Bpoiins.
Bonnbl e Bpoiins. OkcrepuMeHTanbHOe TIOATBEP)KeHIe THIIoTe3sl fie bpoiins. TIpuHmum
Heorpe/ieieHHOCTe#t Teii3en6epra. BomHoBast GyHKIHs, ee CBOMCTBA U (pU3MIeCKHA
cMbIc/I. BpemeHHoe 1 cTaroHapHoe ypaBHeHus LlIpeunarepa. KsanToBast yacTuiia B
O/IHOMEPHO¥ TOTeHLMa/IbHOH siMe. OHOMepHBIi MoTeHL{Ha/IbHbIN Gapbep. KBaHTOBBIH
rapMOHHYeCKHit ocLunsTop. 6.4. KBaHTOBO-MeXaHHYeCKOe ONHCcaHHe aTOMOB.
CrauuoHapHoe ypaeHeHue Il1pezuurepa jyist aToma Bojiopoza. BonHosble GyHKLmN 1

KBaHTOBBIe uncia. [Ipauia orGopa /15t KBaHTOBbIX TepexofoB. OmnbiT [lITepHa 1 lepaxa.

CnuH sn1extpoHa. PepMuoHs! ¥ 6030HbL. [TpuHiun [laynu. dusnyeckye 0CHOBBI
repuoAnyeckoro 3akoHa /I.11.MeHyienieeBa. XapakTepucTuueckye CIIeKTpbl aTOMOB. 3aKOH
Mosnu. 6.5. DnemeHTh! siilepHO# (pu3nKK. DnemeHTapHble YacTULbl. COCTaB aTOMHOTO
siipa. XapakTepUCTUKY sifipa: 3apsiji, Macca, SHeprusi CBsi3u HyK/IOHOB. Pa/[M0aKTUBHOCTD.
BI/IABI 1 3aKOHBI PaJiHOAKTUBHOIO HU3/TyUYeHUA. H}Z[EPHLIE peakuuun. HEHEHHE Anep. CunTe3
Anep. cI’yH,ELaMeHTaIILHLIE B?aHMO,Z[EﬁCTBHﬂ 1 OCHOBHbIE KJ/IaCChbl 3JIEMEHTAPHBIX YaCTHL].

56

20

10

36

YacTHLbI ¥ aHTUYACTHLBL. JIeNTOHBI U apoHbl. KBapku.

20

Bcero 3a 3 cemecTp 180 68 34 17 17 112

50

Bcero no pucuuniamnne 324 136 68 34 34 188

100

3.2. AyAMTOpPHbIN IPAKTUKYM

Ne
n/n

Homep n
HauMeHOBaHHUe
paspena
AVCITUT/IMHBI

Tema NPpaKTHU4YeCKOro 3aHATUA

Oo0nemMm,

ayp,.
4yacoB

Pazpen 1.
dusnueckue
OCHOBBI
MeXaHUKU.

1. Kuremaryka MaTepyaibHOM TOUKH. 2. [JUHaMKMKa MaTepranbHOU Touku. 3. Pabora,
MOIIIHOCTb, SHEpPrusi. 3aKOHbI COXpaHeHUs1 B MexaHuKe. 4. [luHaMrKa BpalllaTebHOro
[IBIDKEHUSI TBEPZAOTO Tesia.

Pazgen 2.
MousexysnsipHas
¢usuka u
TepMOJMHaMHUKa.

5. OCHOBBI MOJIEKY/ISIPHO-KMHETHUEeCKOM Teoprn. DyHKLIMYM pacripesjesieHus. 6.
3aKOHbI TepMOZIMHAMUKHU.

Pazgen 3.
DeKTPUYeCTBO.

7. 3akoH Kynona. Teopema I'aycca. PacueT HalpspKeHHOCTH 3/1IeKTPOCTATHYe CKUX
noneii. 8. [ToreHiuan snekTpocTaTiyeckoro noms. KonzjeHcaTopsl. DHeprus
3/IeKTPUY€eCKOT0 T0JIS.

Bcero 3a 2 cemecTp

17

Pazpen 4.
Maruetusm.

1. 3akoH bro-Cagapa-Jlariaca. Teopema 0 LIUPKY/ISLIMKU BeKTOpa MarHUTHOM
nHaykyn. Cuna Amrepa u cuna JlopeHtia. JIBrkeHue 3apsbkeHHBIX YaCTUL] B
MarHUTHOM H 3/IeKTPUYECKOM TO/IsAX. 2. MarHUTHBIN 1MOTOK. PaboTa npu JBMXeHUH
MPOBOZIHMKA C TOKOM B MarHUTHOM TI0jTe. D/IeKTPOMarHuTHast UHAYKLWS. SIB/eHust
CaMOMH/YKLWHY ¥ B3aMMHON UHAYKLWH. JHEPrysi MarHUTHOTO TIOJISI.

Paspen 5.
Konebanus u
BO/HBI. ONTHKA.

3. MexaHnueckue U 371eKTpOMarHuTHbIe KosebaHus. 4. Yrpyrue u
3/IeKTPOMarHuTHLIe BOJTHBI. AKycTtuueckuii 3 ekt [Jornepa. 5. MHTepdepeHys
cseta. 6. ludpaxiys ceeTta.

Pazgen 6.
KBaHTOBast
¢u3smka.

7. TerinoBoe usnyuenue, potoddpdext, a¢gdekr KomrroHa, TopMmo3Hoe
PEHTTeHOBCKOe M3/IyueHue, faBieHre cBeta. 8. CIIeKTphI aToMa BOZ0pozia 1
BOZIOPOJOIIO00HBIX HOHOB.

Bcero 3a 3 cemecTp
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3.3. /IaGoparopHbIii NPaKTHKYM

]

Homep n

Tema /1a00paTOpPHOro MPaKTHKyMa

7

‘06'I>EM,
21983




n/n

HauMeHOBaHHe
pa3jena
JUCIUI/IMHBI

ayA.
yacoB

Pazpen 1.
dusnueckue
OCHOBEI
MeXaHUKH.

AyauTopHBIe Yachl OTBe/IEHBI Ha cauy JloManHero 3afianust Nel, BhIMOTHEHHE U
C/lauy OTUeTOB I10 BBO/HOM JlabopaTopHOii paboTe u IByM 1abopaTopHbIM paboTam
13 TMIePEUHC/IEHHBIX B COOTBETCTBUU C UHUBU/YaTbHBIM TPatMKOM BBITIOJTHEHUSI
s1abopaTopHBIX paboT B 1abOpaTOpUy MEXaHWUKHU U MOJIEKY/ISIPHOU (DH3UKH.
JlabopatopHast paborta Nel. MI3mMepeHHe yCKOPEHHs Ipy3a MPU paBHOYCKOPEHHOM
nBKeHuH. JlabopatopHast paborta Ne2./3yueHre paBHOYCKOPEHHOTO /IBM)KEHUS Ha
MartHe ATByza. JlaboparopHasi pabota Ne3.Ormnpezenenuve ko3dduipeHTa TpeHus
KaueHus. JlaboparopHast pabota Ned. VicciieZioBaHHe 1[eHTPaJbHOTO y/japa I1apoB.
JlabopatopHasi pabota Ne5. OripeziesieHrie yCKOpeHHsi CBOOOHOTO TiaJieHusl TIPH
TIOMOII[{ MaTeMaTUUueCcKoro U 060pOTHOTO MassTHUKOB. JTabopaTtopHast paboTa Neb.
HCCHE,Z[OBHHI/IE 3dKOHOB IMHAMMWKH BpalllaTe/IbHOI'0 ABM)KEHUA TBepAO0ro TeJsia.
JlaboparopHasi pabora Ne7. OripeziesieHrie MOMeHTa MHEPLIMK MasiTHUKa MakcBesuia.
JlabopatopHasi pabota Ne8. OrnpeziesieHrie MOMEHTA HHEPIIMY TBEPABIX TeJI C
TIOMOII[bIO KPYTH/IBHBIX KojiebaHuid. JTabopartopHas pabota Ne9. OnipeziesieHue
MOJIy/Isi KPyUeHHs] HUTH U MOMEHTA UHEPIMY CUCTEMBI, COBEPINAIOIEH KPyTH/IbHbIE
konebanust. JlaboparopHast pabota Nel0. OrmipesiesieHre CKOPOCTH MOHTa)KHOTO
MaTpOoHa C TIOMOII[bI0 OA/UTUCTUUECKOTO KPYTH/IBHOIO MasiTHUKA.

Pazgen 2.
MonekynspHas
¢dusuka u
TepMOZAMHaMHUKa.

AyzuTopHBIE Yackl OTBeJeHbl Ha cauy JJomariHero 3aganust Ne2, BEITIOTHEHHE U
c/lauy OTYeTa 10 O/IHOM IabopaTopHOL paboTe U3 MePeUNC/IEHHBIX B COOTBETCTBUU C
WH/IUBU/ya/TbHBIM rPaMKOM BBHITIOJTHEHUS TabOpaToOpHBIX paboT B labopaTopun
MeXaHWKH U MOJIeKY/IIpHOU (u3uku. JlTabopartopHast pabota Nel. OmnipeziesieHve
YHUBEPCAJIbHOM ra30BOM MOCTOSTHHOM METO/I0OM OTKauKH. JlaboparopHasi pabota Ne2.
Omnpepenenne otHomenus (Cp/ Cv) METO/IOM 3BYKOBBIX CTOSTUMX BOJTH.
JlaboparopHast pabota Ne3. Omnpezenenuie otHomeHus (Cp/ Cv) metogom KiemaHa u
He3opma. JTabopatopHasi pabota Ned. Oripeenierve otHoienust (Cp/ Cv) MmeTogom
Knemana u [Je3opma c omotipto ycranoBku ®ITT1-6H. JlaboparopHasi paboTa Ne5.
V3yueHue TeTUIOBLIX MalllMH Ha rpuMepe apuraresis Ctupiunra. JlabopatopHas
pabora Ne 6. Onipezienienre k03duIeHTa BI3KOCTH XXUAKOCTH. JlabopaTopHasi
pabota Ne7. OnipefiesieHre KO3 (UIMEHTA BI3KOCTH BO3[yXa KalTH/IISPHBIM
MmetozoM. JlabopatopHasi pabota Ne8. OripeziesieHre TeT/IOMPOBOJHOCTH BO3/yXa.

Pazpen 3.
O/1eKTpUYeCTBO.

AyauUTOpHBIE Yackl OTBeZeHbI TObKO Ha c/jaqy BTOPOi uacTy [lomalliHero 3afjaHust
Ne2. JTabopartopHble paboThI 10 pa3zesny Ne3 "DieKTpruuecTBo" BO 2 CEMeCTpe He
TIpe/lyCMOTPEHBI COIVIACHO MHVBUAYaIbHOMY TPadHKy BbINOTHEHNs 1ab0paTOPHBIX
paboT.

Bcero 3a 2 cemecTp
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Pazpen 4.
MarHeTusm.

AyauTOpHBIE Yachkl OTBeZIeHbl Ha Clauy MepBoi yactu JJomariHero 3afaHus Nel,
BBITIO/THEHME U CZJady OTYETOB I10 ABYM JlabopaTopHBIM paboTam 13 Tiepeurc/IeHHBIX
B COOTBETCTBUM C UHAVBHYaIbHBIM IPaMKOM BBHITTOTHEHUSI 1Tab0paTOPHBIX paboT B
nabopaTopuu 37eKTpHUUeCTBa U MarHeTu3Ma. JlaboparopHast pabota Nel3. V3yueHue
3/IeKTPOCTaTUYeCKOro TI0/Isl MeTOZ0M MoZenipoBanus. JlabopatopHast pabora Ne23.
3akonnl Kupxroda. JTaboparopHast pabota Ne33. VccienoBaHye 3aBUCUMOCTH
nosie3Hoi MotHocTH, KII/I MCTOUuHMKA TOKa U CHJIbI TOKA B LieNU OT Harpy3KH.
JlabopatopHasi pabota Ne4D. OrnpeziesieHre TUTEKTPUUECKUX TPOHUIIAEMOCTeN
JKUZIKOCTEH 1 TIO/SIpU3yeMOCTH HerloJISiPHOM MOJIeKy/Tbl pe30HaHCHBIM METO/IOM.
JlaboparopHast paboTa Ne53. V3yueHue nporieccoB 3apsijia ¥ pa3psizia
KOH/IeHcaTopoB. JlabopaTtopHasi paboTa Ne6D. V3yueHre CBOHCTB CErHETOSIEKTPHKA.
JlabopatopHasi pabora Ne7D. 3yueHre BbIHYX/eHHBIX KosiebaHuii B KosiebaTeslbHOM
KoHType. JlabopaTtopHast pabota Nel. Vi3MepeHHe MarHUTHOTO OIS 3eMJTH.
JlabopatopHasi pabora Ne2. OripeziesieHrie HaNPsPKEHHOCTH MarHWTHOTO TI0JIS B
TOUKAX OCH KpPyroBoro Toka. Jlaboparopsasi pabora Ne3. VI3yueHre MarHUTHOTO I10JT51
COJIEHOW/IA C TIOMOIIIBIO IaTurKa Xosia. JlabopatopHasi pabora Ned. ViccnenoBaHue
MeT/IM TUCTepe3nca dpeppoMarHeTrka. JlaboparopHasi pabora Ne5. Onpeienenue
B3aUMHOW WHAYKTUBHOCTHU /IBYX KOHTYPOB. JlabopaTtopHasi paboTa Ne6. M3yuenue
sIBJIEHNS] B3aUMHOM MHAYKLH.

Pazpen 5.
Konebauus u
BO/HBI. ONTHKa.

AyuTopHBIE Yackl OTBeJieHbI Ha c/jauy BTopoi yacTtu [lomarHero 3ajadust Nel,
nepBoi yactu [lomaiiiHero 3azianust No2, BHIMO/IHEHYE U C/lauy OTUYeTa He Oosiee, uem
o ogHoH (1 v 0) 1abopaTtopHO# paboTe 13 NepeuNCIeHHBIX B COOTBETCTBUH C
WHUBUYa/TbHBIM rPadMKOM BBHITIOJTHEHUS TabopaTopHBIX paboT B labopaTopun
onTukH. JlaboparopHasi pabota Nel. VI3MepeHue roka3aTesiei mpeioMieHus
kugKroctei. JlaboparopHast pabora Ne2. Onipe/iesieHue JJIMHBI CBETOBOM BOJTHBI TIPH
roMo1 ounpusmel. JlaboparopHasi pabora Ne3. M3mMepeHusi C TOMOIIBIO
uHTepGhepeHIIMOHHBIX Komtel] HproToHa. JlaboparopHast pabota Ned. Trdpakius Ha
yTIOpsiIOUeHHOM M XaOTH4YeCKOM MHOXKeCTBax IpensTcTBuid. JlaboparopHasi paboTa
No5. Tudpakiys ®payHrodepa Ha JATMHHOM NPSIMOYTONILHOH 11ieu. JTabopaTopHast
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pabora Ne6. V3yueHue CBOWCTB OTpa)kaTe/IbHOM AU(PAKIIMOHHOMN pPeleTku U
oTpe/ie/ieHHe C ee TIOMOIIBIO JJTMHBI CBETOBOH BOJHBI. JIabopaTopHast pabota Ne7.
OmnpegeneHue KOHLIEHTpAaL|UM pacTBOpa MpU IOMOLLU MOJIyTEHeBOIO CaxapyuMeTpa.
JlabopatopHasi pabota Ne8. M3yueHue 3aKOHOB MOJIsIpH3aliiy cBeTa. JlabopaTtopHas
pabota Ne9. M3yueHue AUCTIEPCHH CBeETa.
AynuTopHbIe Yachkl OTBe/leHbl Ha c/jlauy BTOpoi yactu JomailiHero 3agaHust Ne2,
BBITIO/THEHYE U CJlauy OTYeTa He Oosiee, ueM 1o ogHO#H (1 wm 0) abopaTopHOit
Paszen 6. paboTe U3 Mepeunc/ieHHbIX B COOTBETCTBUM C UHUBH/YaIbHBIM TPaMKOM
6 |Kesanrosas BBITIO/THEHUST JTabopaTopHBIX paboT B TabopaTtopuu onTHKY. JlabopaTopHast paborta 5
P — Nel (xB.omr.). MI3yueHre CrieKTPOB MCITyCKaHUs U TorioleHus. JlaboparopHast
) pabota Ne2 (kB.omT.). VicciefioBaHHe CIIEKTPOB HHEPTHBIX ra3oB. JlabopaTtopHas
pabota Ne3 (kB.omT.). VI3yyeHue CrieKTpa aToMa BOZOPOAA U OTIpe/ieieHe
MoCTOsIHHOMW Pupnbepra.
Bcero 3a 3 cemecTp 17
3.4. CamocTosiTesibHas pabora crygenta (CPC)
Homep n
Ne |HauMeHoOBaHMe O0bem
Copepxanue yueOHOro 3aiaHust ?
n/n pa3jena 4acoB
AUACIMILIMHBI
Paszien 1. IMoaroToBka K 1ByM jlabopatopHbiM pabotam. OdopmiieHre 0TYETOB TI0 IBYyM
® nabopaTopHbIM paboTam. IToAT0TOBKa K KOJJIOKBHYMY TI0 IByM J1aD0paTOPHbIM
V3U4ecKre
1 OCHOBbI paboram. [ToAroToBKa K NMPAKTUUEeCKUM 3aHATHSAM 10 TeMam Nel, 2, 3 u 4. 26
Brinonnenue [Jomatsero 3azanus Nel. ITogroroeka K TectaM IO IpakTHYeCKUM
MeXaHHKU.
3aHsATUsIM Nel, 2, 3 u 4. [ToAroToBKa K JUarHoCTHUeCKUM paboram Nel u 2.
Pasen 2. IMoaroToBKa K AByM JlabopatopHbiM paboTaM. OdopmiieHre OTYETOB 110 JIByM
nabopaTopHbIM pabotam. IToAroTOBKa K KOJIZIOKBHYMY TIO IByM J1aD0paTOpHbIM
MonekynspHas
2 P—— pa60T.3M. [ToaroroBka K MpakThyeCKUM 3aHATUAM 10 TeMaM Ne5, 6. BrinonHenue 26
repBoy yactu JJomarnHero 3azanus Ne2. [ToarotoBka K TeCcTaMm M0 MpakTHUe CKUM
TepMOJMHaMHKa. "
3aHsTUsSIM No5, 6. TToAroTOBKA K JUarHOCTHUeCKoi pabore Ne3.
Pasen 3. [oaroToBKa K MpakTH4YeCKUM 3aHSITUsIM 110 TeMaM Ne7, 8. BbironHeHre BTOpoi
3 yactu JomamHero 3aganus Ne2. ITogroroBka K Tectam 1o NpakTUUeCKHUM 3aHSITUSIM 24
OJIeKTpUYeCTBO. o
Ne7, 8. TIoAroTOBKa K TUAarHOCTHUECKOM paboTte Ne3.
Bcero 3a 2 cemecTp 76
IMoaroToBKa K AByM JlabopatopHbiM paboTaM. OdopmiieHHe OTYETOB 110 JIByM
Paszen 4. sabopaTopHbIM pabotam. IToAroTOBKa K KOJIIOKBHYMY TI0 IByM J1aD0paTOpHbIM
4 MarHEeTHEM. pa60T¢3M. [ToaroroBka K npakThueCcKuM 3aHATUAM 10 TeMaM Nelu 2. BeinosiHeHue 36
nepBou yactu JlomamHero 3aganust Nel. [TogroroBka K TeCcTam 1o NpakTUde CKUM
3aHsTUsIM Nel u 2. TToAroToBKa K AriarHoCTHUecKou pabore Nel.
IMoaroToBKa K aboparopHoii pabote. OdopmiieHre oTyeTa 1o 1labopaTopHOi
Pasjen 5. pabore. [ToAroToBKa K KOJUIOKBUYMY 10 JlabopaTopHo pabore. I'[o,arovTOBKa K
5 |Kose6anus u NPaKTHYECKNM 3aHATHSAM I10 TeMam Ne3, 4, 5 u 6. BoinosiHeHKe BTOPOM 4acTu 40
BOMHBL OLTHKA Homamnero 3aganus Nel v nepBoit yactu [lomaiHero 3azanus Ne2. IToaroroeka K
) " |Tecram no npakTuyeckuM 3aHATUAM Ne3, 4, 5 1 6. [ToAroroBka K JarHoCTU4YeCKUM
pabotam Ne2 1 3.
IMoaroroBka K laboparopHoti pabote. OdopmiieHre oTyeTa 1o JabopaTopHOi
Pa3pen 6. paborte. [ToAroToBKa K KOJ/JIOKBUYMY 10 jlabopatopHoii pabore. IToAroToBKa K
6 |KsaHTOBas MPaKTUUeCKWM 3aHSTHAM 110 TemMaM Ne7, 8. BrirosHeHue BTopoii yactu [JomMaliiHero 36
¢u3smka. 3aganus Ne2. [ToAroToBKa K TeCcTam Mo npaktuyeckum 3aHsaTusam Ne7, 8. [TogroroBka
K JIMarHOCTHUeCKou pabote Ne3.
Bcero 3a 3 cemecTp 112
4. ®OPMBI KOHTPOJISI OCBOEHUA JVCIIUITJINHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3 45 (6|78 9 10 11 12 13 14 15 16|17
Tect, 13, OTu. no Tect, OTtu. no Tect, OTtu. Mo 3, Tect, OTu. o
2 Tect| |Tect| [Tect|P|Tect HJ'IP ap TP P A P ap
Tect, Otu. o JIP, Tect, OTu. o Tect, OTu. o Tect, Otu. o JIP,
3 Tect| |Tect| [Tect|JP|Tect 3 ap TP TP 113 ap

YcioBHbBIe 0003HAYEHYS:

o JIP — muarHocTuueckasi pabora;
e Tect — TecT;
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e Ortu. 1o JIP — otuet mo JIP;
e 13 — nomalHee 3ajaHue.

Tekyuii KOHTPOJIb YCIIeBaeMOCTH CTYJEeHTOB TIPOBOJIUTCS B IVICKPETHBIE BpDeMeHHbIe HHTEePBAaJIbl B
clefyromux opmax:
e IMarHoCTHueckas pabora;
* TecT;
e oruet 1o JIP;
e JOMalliHee 3a/laHue.

IIpome)xxyTouHasi arrecTanus IIPOBOAUTCS B (hopMax:
® SK3aMeH.

10



5. YYUEBHO-METOJIMYECKOE Y1 TH®OPMAIIMOHHOE OBECIIEYEHUE
MVICIIUTI/TAHbI

5.1. OcHoBHas UTeparypa 1o JUCLMILIMHE:

A WN R

10.

11.

12.

13.

14.

15.

16.

17.

18.

19

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.

. . BontHoRast ontuka. CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018, 435 3K3.

.. ITpaktrkym 1o ¢pusure. CI16.BT'TY "BOEHMEX" um. [I. @. Yctunoea, 2005, 862 3Kk3.

. . Cnextpsl atoma. Teopust bopa. CI16.5T'TY "BOEHMEX" um. /. ®@. YctuHosa, 2006, 371. pec.

. A.T. Apemkus, JI. . Bacuisesa, C. H. CokonoBa. . OCHOBbI KBaHTOBOM Me€XaHWKU 1 aTOMHOU (PU3UKHU.
CII6.BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2007, 408 3k3.

. A.T. Apemikun, H. A. VIBaHoga, FO. H. JlazapeBa. . DyieMeHTHI ClieliaabHON TeOPUHA OTHOCUTETbHOCTHU.
CII6.BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2013, 464 3K3.

. A. JI. 3arpe6buH, M. T Jlennes, T. A. TTaBnoBa. . Marnetusm. CI16.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2007, 426 3k3.

. A. JI. 3arpebuH, M. T". Jlegués, O. C. Anekceea. . MonekysisipHast dpusmka v repmoguHamuka. CI16.BT'TY
"BOEHMEX" um. []. @. YctuHosa, 2007, 410 3k3.

. A. [. Benoga, JI. Y. Bacunwesa, O. C. Komapogsa. . MosnekynsipHasi pusuka. Cankr-IlerepOypr: 13a-so BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2023, 150 3k3.

. 0. JI. ®énopos, JI. Y. Bacunsena, [I. FO. VBaHoB. . KBanToBas onrtuka. CI16.BT'TY "BOEHMEX" um. []. .

YctuHoBa, 2021, 175 3K3.

. JI. ®énopos, FO. H. Jlazapesa, B. I. CpeauH. . ®u3nka. OCHOBBI MOTEKY/IIPHO-KUHETHUE CKOU TEOPUH U

tepmoguHamMuky. CII6.5I'TY "BOEHMEX" um. [I. ®. ¥YctuHoBa, 2017, 152 3k3.

I. J1. ®énopog, FO. H. Jlazapera, B. I. Cpeaun. . ®usuka. Inektpuuectso. CI16.BT'TY "BOEHMEX" um. [I. @.

YcrtuHoBa, 2018, 551. pec.

. JI. ®énopoe, 10. H. Jlazapera, B. I. Cpeaun. . ®usuka. Konebanus. CI16.BI'TY "BOEHMEX" um. 1. ®.

Ycrunoga, 2020, 135 3K3.

. JI. ®énopoe, 10. H. Jlasapera, B. I. Cpeaun. . ®usuka. Boausl. CI16.BT'TY "BOEHMEX" um. . @.

YcruHoRBa, 2021, 122 3K3.

. JI. ®énopos, FO. H. Jlazapesa, B. I. Cpeaus. . ®usuka. BonHosas ontuka. CII6.BI'TY "BOEHMEX" um. 1.

®. Ycrunosa, 2022, 125 3K3.

. JI. ®énopos, FO. H. Jlazapesa, B. I'. Cpeaun. . ®usvka. Mexanuka. CI16. 5T TY "BOEHMEX" um. /1. ®.

Ycrunosa, 2016, 116 3k3.

. JI. ®énopos, FO. H. Jlazapesa, B. I. Cpeaun. . ®usuka. Keantoas ontrka. CII6.: M3a-Bo BI'TY

"BOEHMEX" um. []. ®. YcTuHoBa, 2023, 26 3K3.

. JI. ®énopos, 0. H. Jlazapesa, B. I. Cpeaun. . ®usvka. Marnetusm. CI16.5T'TY "BOEHMEX" um. 1. ®.

YcruHoBa, 2019, 222 3K3.

. 1O. VeaHoB, JI. Y. Bacunbera. . JJucriepcyisi, MOT/IOIEHHE CBETa ¥ MoJleKy/isipHas pedpakius. CI16.6I'TY

"BOEHMEX" um. [1. ®. YctuHosa, 2018, 50 3k3.

. 1. YO. WBaHoB, T. H. KusizeBa, FO. H. JTazapera. . BBefjeHre B MaTeMaTHueCcKyr0 00paboTKy pe3y/ibTaToB

skcniepumenTa. CIT6.BI'TY "BOEHMEX" um. [1. ®. YctuHoBa, 2018, 444 3k3.

II. 1O. VeaHos, 0. H. JTa3apesa. . MareMaTruecKast 00paboTKa pe3y/nbTaToB n3MepeHuit B nmpumepax. CI16.BT'TY

"BOEHMEX" um. [1. ®. YctuHoBa, 2019, 247 3k3.

E.T. Boponuna, A. H. CrapyxuH. . Konebanus u Boisel. CI16.5I'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2011,

426 3K3.

E. I. BopoauHa, JI. Y. Bacuibera, JI. B. Kotoga. . Dnekrpomarnetusm. CII16.: M3a-so BI'TY "BOEHMEX" um. /1.

®. YctuHona, 2023, 92 3k3.

U. B. CaBenweB. Kypc ¢usuku. T. 1 Mexanvka. BI'TY "BOEHMEX" um. []. ®. Yctunosa, 2008, 370 k3.

N. B. CaBesnbeB. Kypc ¢usuku. T. 3 KsanTtoBas ontvka. BI'TY "BOEHMEX" um. []. ®. YctuHosa, 2008, 298 k3.

U. B. CaBesnweB. Kypc ¢usuku. T. 2 DnekrpuuectBo. BI'TY "BOEHMEX" vm. []. ®. YctuHoBa, 2008, 285 k3.

W. E. Vipogo.. DnekrpomarHetysm. OcHoBHBIe 3akoHBI. M.: BUHOM. Jlaboparopust 3HaHui, 2006, 10 3K3.

U. K. HekpacoB. . OcHOBBI GU3UKH aTOMHOTO siipa U 37eMeHTapHbIX yactuil. CI16.5I'TY "BOEHMEX" um. . ®.

YcrunHoga, 2010, 469 3K3.

JI. U. BacunbeBa, b. C. I'y6anos, T. B. iBaHoBa. . MeTtofp! pemienus 3agau o onrtuke. CI16.6I'TY "BOEHMEX"

uMm. 1. @. YctuHosa, 2008, 838 k3.

JI. W1. BacuneeBa, H. A. VBaHoBa, [. JI. ®énopos. . Mexanuka. CI16.5I'TY "BOEHMEX" um. [I. ®. YcTrHOBa,

2010, 5. pec.

JI. Y. BacuneeBa, H. A. BaHoBa, T. H. Kusi3eBa. . DnekrpomarHutHoe mose B Bemectse. CI16.BI'TY

"BOEHMEX" um. []. @. YctuHoga, 2017, 400 3k3.

JI. Y. BacunweBa, H. A. BaHoga, FO. H. JlazapeBa. . Craructiueckue pacrpezenenus B ¢pusuke. CI16.BI'TY

"BOEHMEX" um. []. ®. YctuHoBa, 2015, 254 3k3.

H. A. MBaHoga, O. C. Komapoea, T. H. Kusizepa. . Mexanuka. Cankt-ITetepOypr: M3a-so BI'TY "BOEHMEX" um.

L. ®@. YcruHoBa, 2023, 146 5k3.

T. Y. Tpodumoga, 3. T ITaBnoBa. . COOpPHUK 3a/iau 1Mo KypcCy GH3MKH C pelneHusmMu. M.: Boiciias mkoma, 2003, 74

9K3.

T. U. Tpodumosa. . Kypc ¢pusuku. M.: Beiciias mkomna, 2003, 55 k3.

FO. H. Jla3apeBa, B. A. XKupynuH, [I. B. Bunorpazackuii. . Onekrpuuectso. CI16.: M3g-8o BI'TY "BOEHMEX"

uM. 1. ®@. YctuHoBa, 2023, 122 3K3.
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5.2. [lonioyHUTe/IbHAS JIATepaTypa M0 JUCLUIIIVHE:
1. . E. Upogos. KeanroBasi pusrka. OcHoBHbIe 3akoHbl. M.: BUHOM. JTaboparopus 3Hanwid, 2007, 3 3k3.
5.3. Ilepuoauueckyre U3aHus:

1. EcTecTBeHHbIe U TEXHUUECKUE HAYKY;
2. HayuHo-MeToanueckuii )xypHai «HbopMaTH3anysi 06pa30BaHUs U HAayKu».

5.4. TlepeueHb pecypcoB UH(POPMAIIMOHHO-TEIEKOMMYHUKAI[MOHHOM ceTH "VIHTepHeT", He0OX0AUMBIX /11 OCBOEHHSI
MUCITUTIMHBI, 3JIEKTPOHHBIE OUOTHOTEUHBIE CUCTEMBI:

1. https://e.Janbook.com/ — 3BC Jlanb;

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - 35eKTpoHHO-0UO/IMOTeYHasi CUCTeMa;

3. https://ibooks.ru/ — DBC A#byKc.py - 3T0 60/bI10H BLIOOP aKTyaAbHOMW JIUTEPATYPhI JJis1 Balllell OMOIMOTEKH B
3/IeKTPOHHOM BH/IE;

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

5. https://urait.ru/ — O6pa3oBaresbHas mardopma «HOpaiit». [jist By30B 1 CCy30B..

CoBpeMeHHbIe TIPOGeCcCHOHaMbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HarpioHabHast 3/ieKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHasi anekTpoHHas 6uboTeka «KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - [TonHOTekCTOBast 31eKTpOHHasi buboTeka Poccuiickoro doHma
(dhyHZaMeHTaIBHBIX UCC/IeJOBAaHUH.

WNHdopmarioHHbIe CripaBOYHbIe CUCTEMBI:

1. TexskcrepT — VIH(bOpMaL[MOHHBIH 1TOpTa/ TEXHWYeCKOro peryarpoBanust: Hopmel, ipaBunia, craHiapTel PD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTos
cobcrBenHol redepany BI'TY "BOEHMEX" um. [1. @. YcTHHOBS;

3. http://www.consultant.ru/- KoncyneranTtlIitoc- THGOPMaIMOHHBIM MOPTa/ MPaBOBON MHGOPMALIUK.

5.5. TIporpammHOe obecrieueHue:
He TpebyeTcs.

5.6. a(hopMaLiiOHHbIE TEXHOIOTHN:

B3auMogelicTere ¢ obyuatoiumucs mocpenctsom SMIOC Moodle BI'TY «BOEHMEX» um. 1.®. YcTHHOBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHUME JUCIUITI/IMHBI

6.1. JIeKijnoHHBIE 3aHATHUSA:

CTIeIa/I3UPOBaHHEBIe TpeOOBaHMs 110 060PYA0BaHUIO OTCYTCTBYIOT; ayAUTOPHS C TIOCaZ0YHBIMA MECTaMH T10
KOJTMYeCTBY CTYAEHTOB; AOCKa.

6.2. IIpakTHUecKHe 3aHATHA:

1. ITpoekrop;
2. VlHTepakTHBHAas [0CKa;
3. AyauTopusi C UMC/IOM NT0CaZ0YHbIX MECT He MeHbIlle KOJIMUeCTBa 00yYaroIuXCsl.

6.3. JlaGopaTopHbIe 3aHATHA:

1. AypuTopHs C YHCIIOM ITOCAZI0YHBIX MECT He MeHbIIe KOJTIUeCTBa 00yUaroIXCs;

2. YcTaHOBKM [71s1 IPOBeieH st 1abopaToOpHBINAX paboT 1Mo «MeXaHHKa, MOJIeKy/IsipHast pU3rKa»;
3. YcraHoBKa Jy1s1 1abopaTopHbIX paboT Mo "DIeKTPUUeCTBO U MarHeTH3m";

4. YcraHoBKa [ijis 1labopaTopHbIX pabor 1o "BosHOBast ¥ KBaHTOBasi ONTHKA".

6.4. Ilpouee:

1. pabouee MecTo TIpernofiaBareisi, OCHaILeHHOe KOMITbIOTEPOM C IOCTYIIOM B VIHTEepHeT;
2. pabourie MecTa CTy/|eHTOB, OCHaIl|eHHEIe KOMITBIOTepaMH € JOCTYTIOM B VIHTepHeT, IpefiHa3HadeHHbIe [71s1 paboThI
B 3/IeKTPOHHOM 00pa30BaTebHON Cpe/e.
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IIpunoxenne 1
K pafoueii mporpaMme JMCIMIUTHHBI
DOU3NKA

AnHoTanus padoueii mporpamMmsbl

HuctuminHa @U3UKA siBisieTcsi AUCLUIVIMHON 00si3aTe/IbHOM yacTH 0/10ka 1 mporpaMMbl MOATOTOBKU 10
HarpasyieHuto 15.03.01 MawuHocmpoeHue. [lucuuniinHa peanusyeTcs Ha ¢akynbTeTe O EcrecTBeHHOHayuHblil BI'TY
"BOEHMEX" um. [].®. YctrHosa kadenpoit 04 ®U3UKA.

[JucuyruivHa HarlesieHa Ha ()OpMHUPOBaHKe KoMnemeHyutli:
OIIK-1 criocobeH NpUMeHATh eCTeCTBEHHOHAYYHbIE U O0IeMH)KeHePHbIe 3HaHUS], METO/Ibl MaTeMaTUYeCKOTO aHa/Inu3a 1
MOZleIMpOBaHusl B IPOQeCCHOHAILHOMN /1eSITeNIbHOCTH.

CojeprkaHue JUCIATUIMHBI OXBATBIBAET KPYT BOIMIPOCOB, CBSI3aHHBIX C M3y4yeHHeM ()yH/aMeHTalbHBIX TIOHSITHH, 3aKOHOB
YW Teopuil K/lacCUueckoil M coBpeMeHHOW (DM3MKM TI0 OCHOBHBIM pasfienaM: (U3MUecKrde OCHOBBI MeXaHUKH,
MOJIeKy/sipHast (M3MKa W TepMOAWHAMUKa, 3/eKTPHUeCTBO, MarHeTH3M, KoseGaHWs U BOMHBI, ONTHKA, KBAaHTOBAs
¢u3vka.

[TporpamMMoii AUCLIUIIJIMHBI ITPeAyCMOTPEeHbI CJIefyIolje BUABI KOHTPOJISI:

TEK)’IJ.[I/H‘/’I KOHTPOJIb YCII€EBA€MOCTH CTYyJeHTOB IMTPOBOAUTCA B AVMCKPeTHbIE BpEMEHHbIE MHTE€PBAJIbI B

ctenyromux hopmax:
e MAarHOCTHYeCKas pabora;
* TecT;

e otuet 110 JIP;
e JlOMalllHee 3aj/laHue.

ITpoMerxyTouHas arrecTansa IPOBOJUTCS B hopMax:
® SK3aMeH.

OO011ast TPYZI0EMKOCTh OCBOEHUS AUCIIUIUIMHBI COCTaB/sieT 9 3.e., 324 u. IIporpaMMoii AUCIUITIMHBI TPEyCMOTPEHBI

JIEKLIMOHHbIe 3aHATHA (68 u.), mpakTUueckue 3aHaTus (34 u.), abopaTopHbIM MpPakTUKyM (34 W.), camoCTosTe/TbHas
pabora ctygenra (188 u).
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Ilpunoxenne 2
K pafoueii mporpaMme JMCIMIUTHHBI
OU3NKA

TEXHOJIOI'N 1 ®OPMbI OBYYEHUSA

PekoMeHJanuy M0 0CBOEHHIO JUCIHUIUIMHBI /I CTyAeHTa

TpymoeMKoCTb OCBOEHHSI AUCIUILTUHBI cOCTaBnseT 324 4., u3 HUX 136 4. ayAUTOpHBLIX 3aHsATHM, W 188 u.,
OTBe/IeHHBIX Ha CaMOCTOSITeJTbHYIO paboTy CTy/eHTa.

PekoMeHJaLIMM TI0 pacrpefie/ieHNI0 yueGHOro BpeMeHH MO BUJAM CaMOCTOSITeJIbHON paboThl M pasiernam
IVCLIUTTVHBI TPUBe/IeHbI B Tab/uLle.

KoHTpO/Ib OCBOEHMSI [JUCLIMIUIMHBI TIPOU3BOAUTCS B COOTBETCTBUU C Ilo/IOKeHMEM O TeKylleM, pyOeXHOM
KOHTPOJIE YCIIEBAEMOCTH U TTPOMEXKYTOUHOH aTTecTaly 00yJarommuxcsl.

@®opMBI KOHTPOJISI ¥ KPUTEPUH OL|eHHUBaHWs MIPUBe/IeHBI B IPHJIOKeHNH 3 K Paboueii mporpamme.

TpynoeMkocCTh,

HaumeHoBaHHe padoThI Pekomenayemas juTeparypa wac

Pazgen 1. ®usnueckrie 0CHOBbI MEXaHUKH.

W. B. Casenbes. Kypc pusukmy.
T. 1 Mexanuka: bBI'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 2008 (I'1aBsl 1-8)
. JI. ®énopos, FO. H. Jla3apesa,
B. T Cpepun. . Pusuka.
Mexanvika: CI16.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2016 (Bce rnaBbl)
. FO. UBaHos, FO. H. Jla3apesa.
. Maremaruueckasi 06paboTka
pe3y/bTaToB U3MepPeHuil B
npumepax: CIT6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2019 (Bce rmaBbr)
T. U. Tpocumoga, 3. I. I1aBnoBa.
. CO0pHUK 33/1a4 TI0 KypCy
¢u3uKy c pereHusMU: M.:
Beicmiag 1mikosa, 2003
(Crpanwuier 6-144)
IMoaroToBKa K 1ByM ylabopatopHbiM paboram. OdopmiieHre otuetoB | A. I. ApemikuH, H. A. VBaHOBa,
T0 /IByM J1abopaTopHbIM pabotam. IToAroToBKa K KOJUIOKBUYMY TI0 1O. H. Jla3apeBa. . DneMeHTHI

nByM ylabopatopHbiM pabotam. [ToAroToBKa K MpakTUyeCKUM CrieliabHON TeOpuu

3aHsTHAM 110 TeMaM Nel, 2, 3 u 4. BeinosiHenue JJomaliHero 3ajanusi| otTHocuTenbHoctH: CIT6.BTTY

Nel. TToarotoBka K TecTaM Mo MpakTUUeCKUM 3aHaTusm Nel, 2, 3 u "BOEHMEX" um. [. ®.

4. TloATOTOBKA K AAMAarHOCTUUeCKUM paboTam Nel u 2. YctuHoBa, 2013 (Bce rnaBbl)
T. U. Tpodumoga. . Kypc
¢usuku: M.: Boicias wikosa,
2003 (I'naBe1 1-7)

JI. 1. Bacunbera, H. A.
WBanoBa, [I. JI. ®E€nopos. .
Mexanuka: CITI6.BI'TY
"BOEHMEX" um. [I. ®.
YcrunoBa, 2010 (Bce m1aBhi)
. 0. UBanos, T. H. Kusi3esa,
FO. H. Jla3apeBa. . Besienue B
MareMaThuecKyo o6paboTKy
pe3y/nbTaToB 3KCIIepUMEHTa:
CII6.BI'TY "BOEHMEX" um.
. ®@. YcruHoBa, 2018 (Bce
IVIaBBbl)

H. A. WBaHoBa, O. C. Komaposa,
T. H. Kus13eBa. . MexaHuka:
Cankr-ITetepOypr: 1U3a-Bo
BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2023 (Bce r1aBhi)

15 21983

26




Wroro no pasgeny 1

26

Pa3gen 2. MonekynspHasi ¢pu3nKa U TEPMOAMHAMUKA.

IMoaroToBKa K JByM labopatopHbiM paboTaM. OdopmiieHre 0TYETOB
1o JIByM fabopatopHbIM paboTtam. IToAroToBKa K KO/VIOKBUYMY 110
nByM jlabopatopHbiM paboTam. TT0AroTOBKA K MPAKTHUECKUM
3aHATUAM 110 TeMaM Ne5, 6. BrimosiHeHUe TiepBoit uactu JomariHero
3azaHus Ne2. [ToAroTOBKa K TeCTaM M0 NpaKTUYeCKUM 3aHITUSIM
Neo5, 6. TToAroToBKa K IMarHOCTHUECKOM paboTte Ne3.

T. U. Tpodumoga. . Kypc
¢usuku: M.: Beicmas mkosna,
2003 (I'naBsI 8-10)

N. B. CaBenbeB. Kypc ¢u3uku.
T. 1 Mexanuka: BI'TY
"BOEHMEX" um. []. ®.
Yctunoga, 2008 (I'maBer 9-15)
JI. 1. Bacunnwera, H. A.
WBanoga, 0. H. Jlasapesa. .
CraTtucTryeckye pacripezeseHus

B ¢usuke: CII6.BI'TY

"BOEHMEX" um. []. ®.
YctuHoga, 2015 (I'naBst 1, 2)
T. U. Tpocdumoga, 3. I. [1aBnosa.
. COOpHUK 3a/au 110 KypCy
¢u3uKu ¢ pereHusMU: M.

Bricmiag 1mikosa, 2003

(Crpanure! 145-198)

. JI. ®énopos, FO. H. Jla3apesa,
B. T CpeguH. . ®usuka. OCHOBbI
MOJIEKY/ISIPHO-KUHEeTHYe CKOU
TeopUr U TePMOAVHAMUKU:
CII6.BI'TY "BOEHMEX" um.
. ®. YcrunHoBa, 2017 (Bce
I/IaBbl)

A. JI. 3arpebun, M. T JlenHés,
O. C. Asekceesa. .
MonnekyssipHasi pusrka U
tepMoguHamuka: CI16.BI'TY
"BOEHMEX" nm. []. ®.
YcruHoBa, 2007 (Bce r1aBhi)
[O. O. Benosa, JI. 1. Bacunsesa,
O. C. Komaposa. .
MonekynsipHast ¢pusmka: CaHKT-
MMetepbypr: N3a-80 BI'TY
"BOEHMEX" um. []. ®.

YcrtuHoBa, 2023 (Bce rnaBbl)

26

Wroro no pasgeny 2

26

Pazgen 3. DieKTpu4ecTBo.

ITogroToBka K NpakTUUeCKUM 3aHATHAM 10 TemaM Ne7, 8.
BrinosnHeHue BTOpoi yactu JJomatiHero 3aanusi No2. IToarotoBka K
TecTaM M0 NMpaKTh4YecKrM 3aHATusAM Ne7, 8. IloaroroBka K
JuarHocTuueckoi pabore Ne3.

T. U. Tpodumoga. . Kypc
¢usuku: M.: Beiciasi mIkosna,
2003 (I'naBer 11-13)

. [IpakTukym no ¢usuke:
CII6.BI'TY "BOEHMEX" nm.
. ®@. YcrunHora, 2005 (Bce
I/1aBbl)

. JI. ®énopos, FO. H. Jla3apesa,
B.T. CpepuHn. . Pusuka.
Onextpuuectso: CI16.BTTY
"BOEHMEX" um. []. ®.
YctuHoBa, 2018 (Bce rnaBbl)
JI. . Bacunnera, H. A.
WBanora, T. H. Kusizena. .
DJIeKTPOMarHMTHOe ToJjie B
BetectBe: CII6.BI'TY
"BOEHMEX" nm. []. ®.
YcruHoBa, 2017 (I'nasa 1)

T. U. Tpocdumoga, 3. I. T1aBnosa.
. COOpHUK 3a/jau 10 KypCy
¢u3uKu c pereHUsAMU: M.
Bricrias mikona, 2003
(Crpanwurist 199-250)

. E. Upopos.
JneKkTpoMarHeTusM. OCHOBHbIE
3akoHbl: M.: BUHOM.

16

24
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Jlaboparopust 3Hanuii, 2006
(T'naBer 1-5)

W. B. Casenbes. Kypc ¢usuku.
T. 2 Dnekrpuuectso: BI'TY
"BOEHMEX" um. [. ®.
YcrtuHora, 2008 (I'naBeI 1-5)

Wroro no pasgeny 3

24

Pa3pen 4. MarHeTusm.

IMoaroToBKa K JByM labopatopHbiM paboTaM. OdopmieHre 0TUETOB
10 ZIByM j1abopatopHbIM paboTtam. IToAroToBKa K KO/UIOKBUYMY 10
nByM slabopatopHbiM paboTam. [T0AroToOBKA K MPAKTHUECKUM
3aHATUAM 110 TeMaM Nelwu 2. BriTiosTHeHMe TiepBOi 4acTH
[omartuHero 3aganus Nel. ITogroroBka K TectaM I0 NpakTUUeCKUM
3aHaTUSAM Nel u 2. TToATOTOBKA K AMAarHOCTHYeCKol pabote Nel.

FO. H. Jla3apega, B. A.
JKusynun, [. B. BuHorpazackuii.
. dnextpuuectso: CII6.: U3a-Bo
BI'TY "BOEHMEX" um. [1. ®.

YctuHoBa, 2023 (Bce rnaBbl)
. E. Upopos.
OneKkTpoMarHeTusMm. OCHOBHbIE
3akoHbl: M.: BUHOM.
Jlaboparopust 3Hanwuii, 2006
(I'naBbi 6-10)

A. J1. 3arpebuH, M. T Jleanes,
T. A. TlaBnosa. . MarHetusm:
CII6.BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2007 (Bce
/1aBbl)

T. U. Tpocumoga, 3. I. I1aBnoBa.
. CO0pHUK 3agau 1o Kypcy
¢u3uKy c perieHusIMU: M.:

Bricmiag 1mikosa, 2003

(Crpanurier 251-306)

. JI. ®énopos, FO. H. Jlasapesa,
B.T. CpepuH. . Pusmka.
Marnetusm: CII6.BI'TY
"BOEHMEX" um. []. ®.

YcruHoBa, 2019 (Bce m1aBhbi)
T. U. Tpodumoga. . Kypc
¢usuku: M.: Beicmas mkona,

2003 (I'naBwi 14-17)

N. B. CaBenbeB. Kypc ¢u3uku.
T. 2 DnekrpuuectBo: BI'TY
"BOEHMEX" nm. []. ®.
Yctunoga, 2008 (I'maBst 6-9)
JI. 1. BacunbeBa, H. A.
WBaHoga, T. H. Kus3ega. .
DJIeKTPOMAarHMTHOe 1oJjie B
Beiriectse: CII6.BI'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2017 (I'naBa 2)

E. I boponuna, JI. 1.
Bacunbera, JI. B. Korosa. .
Onektpomarnetusm: CIT6.: 13-
Bo BI'TY "BOEHMEX" um. /1.

®. YcruHoBa, 2023 (Bce r1aBbl)

36

Wroro no pa3zpeny 4

36

Pazpen 5. Koedanus u BoHbl. OnTuKa.

IToaroroBka K ylabopatopHoii pabote. OdopmieHre oTyuera o
naboparopHoii pabote. IToAroTOBKa K KO/JIOKBUYMY I10
naboparopHoii pabore. [ToAroToBKa K MpakTUYeCKUM 3aHATUSAM 110
TeMaM Ne3, 4, 5 u 6. BoimonHeHue BTopoii uactu JJomaliiHero
3aganust Nel v nepBoit uactu JJomamHero 3azanust No2. ITogroroBka
K TecTaM I10 MpakThyeckuM 3aHatusm Ne3, 4, 5 u 6. [logroroBka kK
MUarHOCTUUeCKUM pabotam Ne2 u 3.
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T. U. Tpodumoga. . Kypc
¢usuku: M.: Beicmasi mkosna,
2003 (I'naBsr 18-25)

. JI. ®énopos, FO. H. Jla3apesa,
B. T CpeguH. . ®u3uka.
BosnnoBast onrtvka: CII6.BI'TY
"BOEHMEX" nm. []. ®.
YcruHoBa, 2022 (Bce r1aBhbi)
T. U. Tpodumoga, 3. I. T1aBnoBa.

. COOpHUK 3a/jau 110 KypCy
¢u3MKu C pereHUsAMH: M.
Bricrias mikomna, 2003
(Crpanwutiiet 307-451)
. E. Upopos.

40
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OnekrpomarHeTusMm. OCHOBHBIE
3akoHbl: M.: BUHOM.
Jlaboparopust 3Hanuii, 2006
(I'masa 10-11)

. Bonxosasi ontuka: CIT6.BI'TY
"BOEHMEX" um. []. ®.
YcruHoBa, 2018 (CtpaHuLsl 3-
73)

N. B. CaBenbeB. Kypc ¢u3uku.
T. 2 DnekrpuuectBo: BI'TY
"BOEHMEX" nm. []. ®.
YcrunoBa, 2008 (I1aBst 10-15)
. JI. ®énopos, FO. H. Jlasapesa,
B. T CpeguH. . Pusuka. Bonss:
CII6.BI'TY "BOEHMEX" um.
. ®@. YcruHoBa, 2021 (Bce
T71aBbI)

E.T. bopoznuHa, A. H.
CrapyxuH. . Konebanus u
BosHbL: CII6.BI'TY
"BOEHMEX" nm. []. ®.
YcruHoBa, 2011 (Bce rnaBbi)
. YO. BaHos, JI. 1. Bacunbesa.
. Jducnepcus, nomolleHye ceeTa
Y MoJIeKy/IsipHasi pedpaxiiys:
CII6.BT'TY "BOEHMEX" um.
. ®. YcruHoBa, 2018 (Bee
T/1aBbl)

. JI. ®énopos, FO. H. JIa3apesa,
B. T CpeguH. . ®u3uka.
Konebanwust: CIT6.BT'TY
"BOEHMEX" um. []. ®.
YcruHoBa, 2020 (Bce raBbr)
JI. U. Bacunbega, b. C. T'ybaHOB,
T. B. MBaHoBa. . MeToabl
pellleHus 3a/ja4 110 ONTHKe:
CII6.BI'TY "BOEHMEX" um.
. ®. YcrunHoBa, 2008 ([1aBbI 1-

naboparopHoii pabore. [ToAroToBKa K KOJIJIOKBUYMY TI0
nabopatopHoii pabote. IToATOTOBKA K MPAaKTUYeCKUM 3aHSITHSIM 110
TemaMm Ne7, 8. BrironHeHue BTopoii yacty JomaiiiHero 3aanusi Ne2.
IToaroroBka K TecTam 1o NnpakTAyeCcKUMm 3aHATHsM Neo7, 8.
IMoaroToBKa K JrarHoCTHUeckoi pabore Ne3.

18

(Y3UKU aTOMHOTO si7ipa U
3/1eMeHTapHbIX YaCTHL];:
CII6.BI'TY "BOEHMEX" um.
. ®@. YeruHoBa, 2010 (Bce
T71aBbI)

T. U. Tpodumoga. . Kypc
¢usuku: M.: Beicmas mkona,
2003 (I'maBsi 26-29, 32, 33)
JI. U1. Bacuneera, b. C. I'ybaHoB,
T. B. iBaHoBa. . MeTo/ib1
pellieHus 3a7ay 10 OITHKe:
CII6.BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2008 (I'maBs! 6,
7)

A.T. ApewkuH, JI. U.
Bacunwena, C. H. Cokonosga. .
OCHOBBI KBaHTOBOM MeXaHUKU U
aromHo# ¢usuku: CI16.BTTY
"BOEHMEX" um. []. ®.
Ycrunoga, 2007 (CtpaHuLipl 3-
48)

T. U. Tpocumoga, 3. I. I1aBnoBsa.
. COOpHUK 3a/1au 110 KypCy
¢u3uKY C pereHUsIME: M.:
Bricmiag 1mikosa, 2003

5)
Wtoro no pasgeny 5 40
Pa3pen 6. KBanToBas ¢usuka.
IMoaroToBKa K abopatopHoi pabote. OdopmiieHre oTUYeTa Mo . K. Hekpacos. . OCHOBBI 36
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(Crpanwutiist 452-502)
JI. 1. BacunbeBa, H. A.
WBanoga, 1O. H. Jlasapesa. .
CraTtucThyeckye pacripefesieHust
B ¢usuke: CII6.BI'TY
"BOEHMEX" um. []. ®.
YcrtuHoBa, 2015 (I'naBel 3-5)
. E. Uponos. KeanTtoBas
¢u3uka. OCHOBHBIE 3aKOHBI: M.:
BMHOM. Jlaboparopusi 3HaHWH,
2007 (Bce rnaBbi)
. Cniektpsl atroma. Teopust bopa:
CII6.BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2006 (Bee
I71aBbl)

1. JI. ®énopos, JI. U.
Bacunbesa, [I. FO. ViBaHOB. .
Ksanrosas ontuka: CI16.BT'TY
"BOEHMEX" nm. []. ®.
YctunoBa, 2021 (CtpaHuLisl 3-
23)

W. B. Casenbes. Kypc ¢usuku.
T. 3 KanToBas ontuka: BI'TY
"BOEHMEX" um. []. ®.
Yctunoga, 2008 (I'naBet 1-6, 9,
10)

. JI. ®énopos, FO. H. Jlasapesa,

B.T. CpepuH. . Pusmka.
KeanroBas ontuka: CII0.: U3a-
Bo BI'TY "BOEHMEX" um. /1.

®. YcrrHOBa, 2023 (Bcee r1aBbi)

Wroro no pasgeny 6
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Ilpunoxenne 3
K pafoueii mporpaMme JMCIMIUTHHBI
OU3NKA

®OH/J] OHEHOYHBIX CPEJICTB

@DOoH/I OLIEHOUHBIX CPE/ICTB, TIO3BOJISIIOLIME OLIEHUTh Pe3y/IbTaThl 00yUYeHUs 0 JaHHOW JUCLIUTIIHE, BK/TIOUAIOT B Ce0s:

e UAarHocTHueckasi pabora
e JlOMalllHee 3a/IaHue;

* TecT;

e oruet o JIP;

* JK3aMeH;

* 9K3aMeH.

Kpurtepuu onjeHuBaHus

Jduarnocruueckasi pabora
HuarHoctuueckasi pabota mpoBogutcs B ¢popme tecta B SMMOC Moodle:

e TIpU MPaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCTalus;
e TIpU NPaBUILHOM OTBeTe Ha 60% BOMPOCOB U Oosiee - arTecTalusl.

JlomalHee 3a/jaHue
ITepeueHb TeM JAOMALITHUX 3aJaHUM:
. Mexanuka
. MonekynsipHast $pu3mKa, TepMOJUHAMUKA U 3JIEKTPOCTATHKA.
. MarHeTtu3wm, kosie0aHUst U BOJTHBI.
. BonHoBasi onTyka, KBaHTOBasi ONTHKA U CIIEKTPbl aTOMOB.
Pernienust JOMaIIHUX 3a/laHUH TIPEACTAB/ISIOTCS B PYKOTIMCHOM (hopMme.
Kaxzoe momaiiHee 3aziaHue CoAepsKUT 6 3aay, NpruHATHIX 3a 100%.
HomariHee 3a/jaHie CUMTAETCS CIAHHBIM, €CJIH TIPe/[CTaB/IeHO TTPaBU/IbHOE peleHre He MeHee 60% 3amaHui.
BapuaHThl MHAVBU/YaIbHBIX JOMAIITHUX 3a/IaHUM TI0 pa3/iesiaM Kypca u TpeOoBaHUs K UX 0(hOPMIIEHUIO TIPe/ICTaB/IeHbI
B YMK muctmrvabl ¥ BeUioykeHbl B SVIOC Moodle BI'TY «BOEHMEX».

A WN -

Tect

Tectol npoBogsTcst B DM1IOC Moodle BI'TY «BOEHMEX».
Kaxapiii BapuaHT TecTa cogepxut 10 3aganuii, npuHATHIX 3a 100 %. 3ajaHust COOTBETCTBYIOT TEMaM M3yuaeMoro
pasgesna Kypca.
TecT cunuTaeTCs CIaHHBIM, eCJIU BBIOpAH MpaBUILHBINA BapHaHT OTBeTa He MeHee, ueM Ha 60% 3aJaHuii (BBITIOJIHEHO He
MeHee 6 3a7iaHM).
BapuaHTBI TeCTOBBIX 3a/IaHUI TI0 BCEM pa3jesiaM Kypca npesictaeiedsl B YMK guctyrimnel, a B SMUOC Moodle BI'TY
«BOEHMEX» — TpeHUpOBOYHBIE BapUAHTHI.

Ortuer no JIP

Oruert 1o 1abopaTopHo¥i paboTe MpeJCTaB/IIeTCs B PYKONUCHOH (hopMe Ha GesbIx jmctax popmarom A4,
3aT0/THEHHBIX C OZJHOW CTOPOHBI.
CopepykaHue OTUeTa I0/DKHO COOTBETCTBOBATH 1I1a0JIOHY oTYeTa 110 1aboparopHoi pabore. I11abnoH pasmerreH B DVI0C
Moodle u B YMK AUCIIUTIIMHEIL.
JlabopatopHast paboTa CUMTAeTCs CIaHHOM MPU BBITTOJHEHUH CIEYIOIUX YCIOBUM:
a) TIpY MPOBEPKe OTUeTa BBIMOIHEHBI C/IeIOLI1e TpeOOBaHus:
* 3aT0/THEHBI CBOJHBIE TaOJHLIBI C Pe3y/bTaTaMH MPSMBIX M KOCBEHHBIX U3MePeHHH;
* BBITIOJIHEH PacyeT 3HAYeHMH MCKOMBIX BeJIMYMH U UX MOTPELIHOCTeH;
* TIPaBWJILHO TIPe/ICTAB/IEHbI 3aITCH OKOHUATe/IbHBIX pe3y/bTaToB;
* IOCTPOEHbI HeoOXoJUMbIe TPadHKU B COOTBETCTBUU C TPeOOBAHUSIMHU, U3/I0KEHHBIMUA B METOJUYECKUX MTOCOOUSIX K
JabopaTopHbIM pabotam (TpeboBaHus TPOAyOIMpPOBaHbI B 111a610He oTueTa JIP);
* TIPOBEZIeH aHa/U3 MOTyUeHHBIX Pe3y/IbTaToOB MyTeM CPAaBHEHUs UX C TeOPeTHUeCKUMH 3HaueHUsIMU;
* IaHbI TMCbMEHHbIE OTBETHI Ha BCE KOHTPOJIbHBIE BOMPOCH! (KOHTPO/IBHbIE BOIIPOCHI TIPUBEIEHBI B METOMYE CKIX
YKa3aHUsIX K KK mabopaTopHoii pabote).
0) rpu 3auuTe 1a00paTOPHOM PabOoTHI:
* KPaTKO M37I0)KeHbI Pe3Y/ILTaThl BBITTOJTHEHHOH paboTh;
* IAHBI TIPABU/IbHBIE Pa3BePHYTHIE OTBETHI Ha BOTIPOCHI MperojaBareris (U3 Urc/ia KOHTPOIbHBIX BOMPOCOB, OTBETHI Ha
KOTOpbIe HallMCaHEI B OTYETe).
Ecnu He BBITIOHEHO XOTSI ObI OZJHO U3 BBIILIe YKa3aHHBIX TPeOOBAHUI K CAMOMY OTUETY WM €ro 3alljUTe, TO OTYET
TIOJ/IEKUT JOpaboTKe, WM PeKOMEH/YeTC sl U3yUUTh BOMIPOC, Ha KOTOPLIH JJaH HeNpaBU/IbHBIA OTBET.

JK3aMeH
ITpomexxyTouHast aTTecTalys IPOBOAUTCS B (hopMe 3K3amMeHa.
Ha 3K3aMeHe UCITo/b3yI0TCs OUeTHI C 3a/JaHUSIMH.
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Kaxpiii bunet comepxut 6 3aganuii, uro cocrasnset 100%.

Kaxxnoe 3azianue orjeHUBaeTcs 110 3-X 6a/IbHOM IIKare.

Bce 3aaHust [J0/KHBI COMPOBOXKAATHCS MTOSICHEHNSIMH, KaueCTBO KOTOPBIX BJIMsIeT Ha OKOHYATe/IbHYIO
9K3aMeHAL[IOHHYIO OLIeHKY.

OLeHKa BBICTABIAETCS TIOC/Ie COOeCe0BaHUs CO CTYEHTOM B COOTBETCTBUM CO CIEAYIOIUMU KPUTEPHUSMU:

* MeHee 50% (9 6an0B) MPaBUIBHLIX OTBETOB — «HEYIOB/IETBOPUTETHHOY;

* oT 50% (9 6a10B) 10 66 % (11 GaIOB) PABULHBIX OTBETOB — «Y/JOBJIETBOPHUTELHO»;

* 0T 67% (12 6annoB) 10 82 % (14 6as10B) MPAaBUIBHBIX OTBETOB — «XOPOLIIO»;

* 0T 83% (15 6amnoB) 0 100 % (18 6a/ioB) MPaBUIBLHBIX OTBETOB — «OTJIHUHO».

BapuaHThI 3K3aMeHaIMOHHBIX OW/IETOB, a TAKXKe CITHUCOK TEOPETHUeCKHX BOMPOCOB K 9K3aMeHy MpejicTaBieHbl B YMK
JUCLIUTIAHBL.

B 31OC Moodle BI'TY «BOEHMEX» pa3meltieHsl: Cofiep>kaHue AUCLIUIIMHBI, TIOPSIJOK ITPOBe/leHHsT SK3aMeHa,
copiep>kaHue U o6pasel] 9K3aMeHalMOHHOTO Ousiera.

JK3aMeH
ITpome)xyTouHasi aTTecTaryst IPOBOAUTCS B (hopMe SK3aMeHa.
Ha sK3aMeHe MCT0/Ib3yHOTCsE OUIETHI C 3a/JaHUSMHU.
Kaxxap1ii OumeT cofiepxuTt 6 3afiaHuid, uto coctapssier 100%.
Kaxmoe 3aziaHue orjeHUBaeTcs 1o 3-x 6a/uTbHOH HIKase.
Bce 3aaHust O/DKHBI COTIPOBOXKIATHCS TIOSICHEHUSIMU, KaUeCTBO KOTOPBIX BJIMSIET HA OKOHUATE/IbHYIO
9K3aMeHAaL[MOHHYIO OLIeHKY.
O1leHKa BBICTABJISIETCS TIOC/Ie COOeCceJOBaHUSI CO CTYAEHTOM B COOTBETCTBHUU CO CJIeYHOIUMU KPUTEPUSIMU:
* MeHee 50% (9 6a/IoB) MPaBUIBHBIX OTBETOB — «HEYIOBJIETBOPUTETHHO»;
* ot 50% (9 6a10B) 10 66 % (11 GanIoB) IPABUILHBIX OTBETOB — «YOBI€TBOPUTEIbHOY;
* 0T 67% (12 6anmoB) no 82 % (14 6a/1/10B) MPABUILHBIX OTBETOB — «XOPOIIIO»;
* oT 83% (15 6annoB) g0 100 % (18 6aoB) MPaBUIBLHBIX OTBETOB — «OT/IUHOY.
BapuaHThI 9K3aMeHaIMOHHbBIX OH/IETOB, a TAKXKe CTIMCOK TEOPETUUECKUX BOTIPOCOB K 3K3aMeHy Tpe/cTaBieHb B YMK
JUCLIATUTHBL.
B 31OC Moodle BI'TY «BOEHMEX» pa3MellieHbl: Cofiep>KaHUe AUCLUIIUHBI, TIOPSIIOK MPOBe/IeHHsT SK3aMeHa,
cofiep)kaHue 1 obpasel] 9K3aMeHal[MOHHOTo Ousiera.
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ITacriopT doHzAa OI[eHOUHBIX CPEACTB

KYPC

CEMECTP

HaumeHoBaHMe pa3/iesioB U
JUAKTUYECKHX eHHHI]

BCEI'O

AypauTOpHBIE 3aHATHS B

KOHTaKTHOH (o]

pMe

BCET'O

JIeknuu

JIaGoparopHbIit
NPAKTUKYM

ITpakTHueckue
3aHATHUSA

CamocrosiTe/IbHas
paboTa CTyJeHToB

Dopmupyemas
KoMIeTeHIus, %

OIIK-1

HAVMEHOBAHUE
OILIEHOYHOI'O CPE/ICTBA

Pa3pen 1. ®u3nuecKue 0CHOBBI
MeXaHHKH.

56

30

14

26

Jomaninee
3a/laHue,
OrTuerT 110

JIP,
Tect

Pa3nen 2. MonekynsipHas ¢pu3nka u
TepMOMHAMHUKa.

46

20

10

26

15

JomaruHee
3a/laHue,
OrTuert 110

JIP,
Tect

Pazpgen 3. DneKTpuuecTBo.

42

18

10

24

15

JomaiiHee
3a/jaHue,
Tect

Bcero 3a 2 cemecTp

144

68

34

17

17

76

50

Pa3pen 4. MarHeTusm.

54

18

36

15

JomaruHee
3a/laHue,
OrTuerT 110

JIP,
Tect

Pa3pen 5. Kosiedanus ¥ BOJIHBI.
Onruka.

70

30

16

40

15

JomaiiHee
3ajlaHue,
OrTuerT 110

JIP,
Tect

Pa3pen 6. KeanroBas ¢u3uka.

56

20

10

36

20

HomaniHee
3a/laHue,
OrTuert 110

JIP,
Tect

Bcero 3a 3 cemecTp

180

68

34

17

17

112

50

Bcero nmo gucnuiuiMHe

324

136

68

34

34

188

100
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Kpurepuu onjeHuBaHus

OIIK-1
Bonpocbl omKpbimozo muna:
Ne 1 /JonoaHume ymeepocOeHue.

HaumeHblliee ynC/Io He3aBUCUMBIX KOOD/MHAT, KOTOPble HEOOX0JUMO 3a/1aTh /IJIsl [TOJTHOTO OTIpe/1eIeHUSsI
TIOJIO’KEHMSI TeJla B POCTPAHCTBE, HAa3bIBAETCS

Ne 2 Pacuemnas 3adaua (803modicHo 100 eapuanmos).

Teno maccoii m = {1} Kr GpoIIeHO ¢ TOBEPXHOCTU 3eMJIM C Haya/lbHOU ckopocThio V0 = {4} m/c noz yriom 60
IpajlycoB K TOPU30HTY U Yepe3 HeKOTOpOe BpeMs JOCTUIVIO MaKCHMa/IbHOM BbICOThI. HaliTh ummnysibc Tena p B
JlaHHbIM MOMeHT BpeMeHH. OTBeT JjaTh B (Kr*M/c). CornpoTHB/IeHNe BO3yXa He yUUTHIBATh.

Ne 3 /lonoaHume ymeepocOeHue.

Teno, OGpoilleHHOE TOPU30HTAIBHO C HEKOTOPOU BBICOTHI, MMaZlaeT Ha 3eMJTI0. EC/IU yUMTHIBaTh COMPOTHUBIIEHNE
BO3/yXa, TO MMOJIHAsl MeXaHWYeCKasi SHEPTHs Tesa
Ne 4 Pacuemnas 3adaua (8o3modxcHo 100 eapuaHmos).

OrnpezenuTh MOMHYI0 KHHETUYeCKYt0 3Hepruto EkuH 0bpyua maccoit m = {2} kr, Karsierocs 6e3
MPOCKAJIb3bIBaHMST CO CKOPOCTBIO UC = {1} M/c? OTBeT BBIpa3uTe B IPKOY/SX (/1K) C TOUHOCTBIO [0 L{eJIBIX.
Ne 5 Pacuemnas 3adaua (8o3modxcHo 100 eapuaHmos).

B cocyze HaxoguTcst D = {2} Mok resiusi. CKosibKo nipuMepHo N aToMoB resusi B cocyge. OTBet pgatbite B 10423,
OKDYIJIVB /IO LieJIbIX.
Ne 6 Pacuemnas 3adaua (8o3modxcHo 100 eapuaHmos).

W peanbHeIii ra3 coBepiiaeT HUKIAYeCKUN TIpo1iecc, Tpadk KOTOPOTO B KOODJMHATAX p-v MPUBe/leH Ha PUCYHKE.

V3BecTHO, uTO Tpoliecc 2—3 — U30X0pHUeCKUH, B mporjecce 1-2 ra3 coepiu paboty A12 = {300} Ik , a Ha 3—1
pabora BHelHux cut Hag rasom A31' = {200} k. Kakyto paboty A B mkoyssix ([])K) coBepIimi ra3 3a [UK?

4\})1

4

>

Ne 7 PacuemHas 3adaua (803modicHo 100 sapuaHmos).

KII[T upeanpHOM TemioBoi MaivHbl, paboratornedi o uykny Kapho, nl = {0,5}. Temniepatypy HarpeBatenst T
YBEJIMUMBAIOT B [IBa pa3a, TeMreparypa XoaoquibHuka Tx He MeHseTcsa. Kakum Oyaet KIT/J n2 momyunBIiecst
W7iea bHOM TeryioBoil MalMHbl? OTBeT BbIpasuTe B IIPOLIEHTaX.

Ne 8 Uemy paBeH MOTOK BeKTOpa HaNpsDKEHHOCTH 3/IEKTPUYECKOTO TI0JIS uepe3 MOBepXHOCTh cepbl, B LIEHTPe KOTOPOi
HaXOAWTCS JUTIONb ¢ MOMeHTOM p = gl (q = 5 HKn).

Ne 9 Pacuemnas 3adaua (8o3modxcHo 100 eapuaHmos).

Ha yenunHéHHON HernoBKHOM rpoBogsieit chepe paguycoMm R = {0,5} M HaXoAUTCS MO/IOXKUTENbHBIN 3apsf, Q.
Cdepa HaxoguTCs B BakyyMme. HanpspkEHHOCTB 37IEKTPOCTaTUUeCKOro 1osisi cdephbl Ha ee moBepxHocTH E(R) = {36}
B/m. Hatitu notenuuan p(0) B ee LieHTpe. OTBeT BhIpa3uTe B BoJibTax (B) ¢ TOUHOCTHIO 0 1ie/IbIX.

Ne 10 Pacuemnas 3adaua (803modicHo 100 8apuaHmos).

Bo3ayiiHeil KOHAEHCATop 3apsKeH 10 HeKOTOPOUW pa3HOCTHU MOTEHLMANIOB U OTK/II0UeH OT UCTOUHHKA.
[TapasinensHO K HEMY TTO/ICOeIUHSIIOT OMHAKOBBIM 110 Pa3MepaM He3apsoKeHHBIN KOHIEeHCaTop, 3ario/THeHHBIN
[IUSIEKTPUKOM C JTU3/IeKTPUUEeCKOM MPOHULIaeMOCThi0 € = {3}. Kak 1 BO CKO/MBKO pa3 U3MEeHUTCS SHepPTUs
CHUCTEMBI?

Ne 11 Yemy paBeH BEKTOp UHAYKLIMM MarHATHOTO noJjsi B B Touke M2, ecu nose co34aeTcst AByMs OAUHAKOBBIMU
KPYTOBBIMM BUTKaMHU C OZJMHAKOBBIM TOKOM 1.
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Ne 12 Yemy paBHa LIMPKY/ALMS BeKTOpa UHAYKLMY MarHUTHOT o nosig B 114 3ajaHHOrO KOHTypa L:

L

Ne 13 Pacuemnas 3adaua (8o3modicHo 100 eapuaHmos).

CamMorieT JIETUT TOPU30HTAILHO €O CKOpocThio U = {300} 'm/c. OnpefeniuTe pa3HOCTDb ToTeHLHanoB (3C
WHAYKLWW) MKy KOHLIaMU ero KPbLIbeB, eC/Id MOAY/Ib BePTUKAIBLHON COCTAaBJISIOIe MarHUTHOW UHAYKLUU
3eMHOT0 MarHuTHOTO 1oj1si B = 5*10A(-5) T, a pa3max kpeuibeB L = {12} m. OTBeT BbipasuTe B BojbTax (B) ¢
TOYHOCTBIO [0 COTBIX.

Ne 14 Pacuemnas 3adaua (803modicHo 100 eapuaHmos).

B Konebare/lbHOM KOHTYpe, IpeACTaB/IeHHOM Ha PUCYHKe, 3apsi/ Ha 00K/IazKax KoH/eHcaTopa U3MeHsIeTcs 1o
3akoHy q = {3}*cos(0,6 t+ /6) K. EMKocTh koHzeHcatopa C = {2,3} H®, a MHAYKTUBHOCTb KaTyku L = 5,9
MK['H. UeMy paBHO MakcHMasibHOe 3HaueHHe HanpsbkeHus: U Makc Mexxay oOKmagkamu KoHzeHcaropa? OTBer
BbIpa3uTe B BosibTax (B) v oKpymmuTe [10 COTHIX.

(= I

Ne 15 JTorioyiHATE yTBEP)KIEHUS.
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BosHOIi Ha3bIBalOT MPOLIECC PAaCTIPOCTPaHeHUst C TeueHHEM

Beryiijasi MexaH1uecKast BOJIHA TIEPEHOCUT , HO He [epeHOCHUT BellleCTBO.
Ne 16 Pacuemnas 3adaua (8o3modicHo 100 8apuaHmos).

Papmuocranims paboraer Ha yactote D = {10} MI'y. KakoBa gyvHa A u3nydaeMbiX pafiioBoiH? OTBeT BbIPA3UTE B
(M) ¥ OKpyIJIUTE O COTBIX.
Ne 17 Pacuemnas 3adaua (8o3modicHo 100 8apuaHmos).

YcraHoBKa /171 1osy4yeHust Koster] Hpl0TOHa OCBeljaeTcsi MOHOXPOMAaTHUeCKHUM CBETOM C JI/TMHOU BoHBI A = {500}
HM, TIa/|alollKM 10 HOPMaJIi K NTOBEPXHOCTH IJIaCTUHKU. IIpOCTpaHCTBO MeXKY JIMH30M U CTeK/ISTHHOMN
TJTACTHKOMW 3arloJIHEHO BOJIOM C MoKa3aresieM mnpesiomyaeHusi n = 1,33. HalTi TomIuHy h c/1os1 BOABI MEXXIY JIMH30U
U MJIACTUHKOM B TOM MeCTe, rie HabmomaeTcs epeoe [ = {1} TeMHOe KoJbLIO B OTpa)keHHOM cBeTe. OTBeT JjaiiTe
B'10/(-9) (M), OKpPYI/IMB 0 LIEJIbIX.

Ne 18 Pacuemnas 3adaua (8o3modicHo 100 eapuaHmos).

Ha gudpakijioHHy10 pemeTKy HOpMaJibHO TajlaeT MOHOXPOMaTHUeCKUi CBET ¢ JyTMHOM BoHBI A = {600} HM.
Hatitu obiee urcno N qudpakIMOHHBIX MAaKCHMYMOB, KOTOPBIE JJaeT 3Ta pelleTKa, eciu ee nepuog d = {2} MKM.

Ne 19 Pacuemnas 3adaua (8o3modicHo 100 8apuaHmos).

Haiitu oTHoLIeHue fiaBieHus cBeTa P1 npy HOpMaIbHOM IafleHUH Ha M0BEPXHOCTh C K03((UIIMEHTOM OTpaXkKeHUs
p = {1} k maBneHuto cBeta P2 Ha 3auepHEHHYIO MMOBEPXHOCTH MPH yT/ie nazeHus P = {45} rpaaycos.
Ne 20 Ha pucyHKe npeZicTaB/ieH pparMeHT AUarpaMMbl SHepreTHUeCcKUX ypoBHel aToMa BoZopoja.

E. 2B n
- ) o
054 r ok
; 4;,@{4..-: FTT) 4
— 1.5 ~3

338 l’ -
-3.38- -7
—1355 Ly I

Vicxofst U3 rpefcTaB/ieHHBIX Ha PUCYHKe CIIeKTPasIbHBIX JTMHUN, MUHUMAJIbHBIN UMITY/bC OyaeT uMeTb QOTOH,
W3/y4aeMblii IPU [epexofie C YPOBHS M0J, HOMepOM Ha ypOBeHb 1107 HOMepoM
Bonpochb! 3akpbimozo muna:

Ne 1 Kowners paguyca-BeKTopa ONMMCHIBAeT TPH IBWKeHUH MaTepUaabHOW TOUKU A

|
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A
A
r
R
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X

1. TpaekTOpHIO ABWKEHUs

2. TIpONJEHHBIN MyTh
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3. mepeMelleHue
Ne 2 PaccmoTpuTe M300pakeHHe, yCTaHOBUTE COOTBETCTBHE BEKTOPHBIX BEJIMUMH U UX (PU3UYECKOTO CMbICIA.

—
CIT v

—
'an

1. TaHreHUMasbHOE yCKOpeHue
2. HOpMaJbHOE YCKOpeHHe

3. yCKopeHue

A. Xapaktepu3yeT ObICTPOTY U3MEHEeHHs BeKTOpa CKOPOCTU
b. XapakTepu3syeT usMeHeHHe BEKTOpa CKOPOCTH IO BeJIMUYKHE

B. XapakrepusyeT UsmMeHeHHe BeKTOpa CKOPOCTH I10 HarlpaB/IeHUIO
Ne 3 Touka M aBwkeTCst paBHOMEPHO TI0 CBEPTHIBAIOILEHCS TUIOCKOM cripany. Kak n3MeHsieTcsi MOAy/b YCKOPeHHst
TOUKU?

1. He U3MeHsIeTCs
2. yMeHbIaeTcs

3. YBeJIMUUBAETCA

Ne 4 [Tuck pazsuyca R BpaitjaeTcs BOKpPYT BepTHKa/IbHOW 0CH PaBHOYCKOPEHHO (CM. PUCYHOK). YKa)KUTe Halpas/ieHue
BeKTOpa YIJIOBOTO YCKOPeHHsI TOukH A oboza JucKa.
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1 A

4

Ne 5 Kakoit Touke Ha rpacuke U3MeHeHUsl COCTOSIHUSI 1/lea/IbHOTO ra3a COOTBeTCTBYeT MUHMMa/bHOe 3HaueHue
TeMIleparypsl rasa?

Ne 6 B CKOJIBKHX TOYKaX MOTYT IIepeceKaThCsl H30TepMa U afiuabara Ha Auarpamme?
1. Opuoit
2.  [HByx

3. Tpex u 6osee
Ne 7 V3MeHeHHe SHTPOMUH B afuabariuecKoM rpoLecce:

1. =0
2. >0
3. <0

Ne 8 Kaxkoit 13 nprBe/ieHHBIX TPAaQMKOB MTPAaBUILHO OTPa’kaeT 3aBUCHIMOCTb BEKTOPA HAIPSKEHHOCTH
3/IeKTPOCTaTUUYECKOTO TIO/Isl OT PaCCTOSIHUSA I [0 LIeHTPAa PaBHOMEPHO 3apsDKeHHOM 110 TIOBEPXHOCTH C(epbl

pazuyca R?
1.
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Ne 9 Ha pucyHKe n300pakeHbl JIMHUM HAMpPSHKEHHOCTHU OFHOPOJHOTO 37IeKTPOCTaTHUeCKoro 1oisi. Kak n3meHsiercs
TMIOTeHLMas 3TOTo I0J1s IIPU NepeMellieHHH U3 TOUKU A B TOUKY B, ecu oTpe3ok AB neprieHAVKY/ISpeH TUHUAM
HanpsUKEHHOCTU?

E

Ae--1--1-19B

1. IToBnIlIaeTcst
2. [ToHmwxkaeTcst

3. He u3mensiercs
Ne 10 CormacHo Tipe/iCTaB/IeHHOMY HIDKe PUCYHKY, BeKTOP HalpsDKeHHOCTH /IeKTPOCTaTHUeCKOTO T1071s B YKa3aHHOU
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TouKe (T10JIe CO37laeTCst ABYMSI TOUeUHBIMU 3apsifjamu A = +q, B = -q) HarpaB/ieH:
1. BBepx

2. BHU3

3. BJIeEBO

4. BIIpaBo

ey
=

Ne 11 Ha kakoii 13 KOMITaCOB MarHUTHOE T10J1e KOHTYpa OyZieT eiiCTBOBaTh CU/ibHee

-

1. a
2. b

3. OJUHAKOBO
Ne 12 3akoH Buo-Casapa-Jlariaca omnpe/iesisieT MarHUTHY0 UHAYKLWIO dB mosi, co371aBaeMoro TUHEeHHBIM 3/1eMeHTOM
npoBozHUKa dl ¢ TokoM I B HeKoTopoi Touke A. Kakoii pafjiyc-BeKTOp U yroJ, H300pa’keHHbIe Ha PUCYHKE, BXOZST

B hopmymy?
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1. rlual

2. r2uoua2
3. riuna2
4. r2ual
Ne 13 YcTaHOBUTE COOTBETCTBHE MEXAY HOMEPAMH U XapaKTePUCTHKAMH MEXaHHUUECKOTO Kojie0aHusl, TIpe/ICTaB/IeHHOTO
Ha PUCYHKe.
1 F

ANVANVANS

A. Avruutyza
b. Ilepuon
B. Bpemsa

I. Cmemenue
Ne 14 PaccmoTpuTe rpavik rapMOHHUECKOTro Komebanust Xx=Acos(wt).

X
+4

CoomHecume 6ud 3Hepzuu c coomeemcmeyowjum eli Homepom zpaguxa.

1.

b

1 |
e 5!

TJ4  Ty2 3TJ4 T, !
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A. TlonHag MexaHHWYeCKasi SHeprus
b. IloTeHyanpHas sHeprus

B. KuHeTuueckas sHeprus
Ne 15 BribepuTe U3 MpeAIoKeHHBIX BAPUAHTOB, UTOOBI BRIpa)KeHHE OBbIII0 BEPHBIM.

Eciu B »xuzKo# uim razoobpasHoii cpefie IpUeMHUK BOJIHBI IBH)KETCS B ITPOTUBOIIO/IOKHYIO CTOPOHY OT
WICTOYHMKA BOJTH, TO UaCTOTa BOJIH, BOCITPUHUMAaeMbIX ITPUeMHUKOM, (yeeauyueaenicsi /ymeHbwuaemcsy/ He
u3MeHsiemcs1) OTHOCHUTE/IEHO YaCTOThI KosleOaHH, TeHeprpyeMbIX UCTOUHHKOM.

Ne 16 BribepuTe 13 MpeAioyKeHHBIX BAPUAHTOB, UTOOBI BhIpa)KeHHE ObII0 BEPHBIM.

[upyHa HTEp(hepeHUMOHHOH! MO0Ck OyAeT IWHpe (3e/1eH020 /KpacHoz0/ huos1emoeoz0) 1BeTa.
Neo 17 BribepuTe U3 NIpe/iI0KeHHBIX BAPUAHTOB, UTOOBI BEID&)KEHHE OBLIIO BEPHBIM.

Ha puadparmy ¢ KpyI/ibIM OTBepCTHEM MaJiaeT 1o HopMaiy cheprdeckast CBeToBast BoyiHA. Touka HabmozeHust
HaXOJUTCS HA OCH OTBEPCTHSI Ha HEKOTOPOM pacCTOSIHUM. Ec/ii OTKPBITHI 2 30HBI DpeHerisi, TO B LieHTpe
JudpakLMoHHOM KapTHHBI HabmozaeTcs (ceems10e/ memHoe) TATHO.
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Ne 18 PaccMOTpHTE 3aBUCHMOCTh UCITyCKaTeMbHOM CII0COOHOCTH abCO/IFOTHO uepHoro Tea (AUT) OT A/THHBI BOJTHBL
YKa)kriTe HOMep, COOTBETCTBYIOINIA MIUHHUMabHON Temmeparype AUT?

T 4

A3 A2 Al A

Ne 19 YcTaHOBHTE COOTBETCTBHE MEXKAY HOMEpPAMH U Tpe/I0’KeHHBIMH YacTsaMu (opmyrbl 3ddekta KommnToHa.

A.cos ©
B. A

B. N
r.1

1. A

E. Ac

Ne 20 Ha pucyHKe npuBe/ieHbl CTIEKTP TIOIVIOIIEeHHs pa3pe)XeHHbIX aTOMapHbIX [1apOB HEH3BECTHOI'O BellleCTBa U CIeKTPhl
TIOTJIOLeHUs] aTOMapHBIX [TaPOB U3BECTHBIX 37IEMEHTOB.
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ITpoaHamM3MpOBaB CIIEKTPHI, MOXKHO YTBEpP)K/JaTh, UTO HEM3BECTHOE BeI[eCTBO COJIePIKHUT:
1. ronsko Bomopoy, (H) u renmti (He)

2. TonbKo Harpuit (Na) u Bozopog (H)

3. Bogopo (H), renuii (He) u Harpuii (Na)

4. narpuii (Na), Bogopoz (H) v apyrue snemeHTsl, HO He revid (He)

33

21983



