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1. Hesb 1 32724y U3yYeHHUSA TUCHHUIINHBI

Llenp wu3ydeHUs IUCHUIUIMHBL - (OPMUPOBAHHE TPEACTABICHUHM, MOHATHHA, 3HAHUH O
(byHIaMEHTaIbHBIX 3aKOHAaX KJIACCHYECKOM M COBPEMEHHOW (PM3MKM M HaBBIKOB NPUMEHEHUS B
npoeCCHOHAIIBHOW ~ EATENIbHOCTH  (PU3MYECKUX  METOJOB HM3MEpPEHMH M HCCIeI0BaHUM,
MO3BOJISIIOIMX OBJIA/IETh TPEOOBAaHUAM KOMIICTEHIIHH

3ajaun JUCLMILINHBL:

- - HM3YYCHHE 3aKOHOB MEXAaHWKH, TEPMOIWHAMHUKH, 3JICKTPOMArHeTH3Ma, ONTHKA W aTOMHOM
(17637047

- - OBJIQJICHHE METOJaMHM Ja0OPATOPHBIX MCCIICIOBAHUN;

5

- - BbIpabOTKa YMEHUH 1O MPUMEHEHHUIO 3aKOHOB (PM3UKU B TEXHHUKE.

2. Mecto nucunmimabl B ctpykrype OOII BO
JucriunnmHa «Pu3uka» OTHOCUTCS K 0a30BOM YacTH y4eOHOTO TUTaHA.
Jucuunnuna usyvaercs Ha 1, 2 kypce, B 1, 2, 3 cemecTpax.

OcBoenne auctUIUIMHBL «Du3nKay SABISETCS HEOOXOMMMOW OCHOBOW IS TOCHIETYIOMIETO
W3Yy4YEeHUS TUCITUTUTHH (MMPAKTHK):

[IpuknagHas MeXaHHKa;

TeopeTndeckne 0CHOBBI JIEKTPOTEXHUKH;

I'mppanuka;

DneKkTpocHAOKEHNUE;

DNEKTPONPUBO/T;

DIEKTPOTEXHOJIOTUH;

CBeTOTEXHHKA.

B mpouecce wu3ydyeHHs IOUCHUIUIMHBI CTYAEHT TOTOBUTCS K BHIaM NPOPECCUOHATBHOM
JESATEILHOCTH M pEelIeHUI0 MpodecCHoHaNbHbIX 3a1a4, npeaycMoTpeHHbx @I'OC BO u yueOHBIM
TUTAHOM.

3. TpeGoBanus K pe3yJbTaTaM OCBOEHMS JUCUMILIHHBI
[Tpornecc n3yueHus! TUCIMIUIMHBI HalpaBJIeH Ha (hOpMUpPOBaHUE KOMIIETEHIIHIA:

- OIIK-1 Cnoco0eH pemiath THUIOBbIE 321a4M NPO(eCcCHOHAIBHOM 1eATETbHOCTH HA OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MAaTeMATHYeCKHX M eCTeCTBEHHbIX HAyK ¢ NpHMeHeHUueM
UHGOPMANMOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTHIi;

3HaHUs, YMEHMSA, HaBBIKM, (OpPMHUpPyEeMble 110 KOMIIETEHIIMM B paMKaxX JUCLUUIUIMHBL, U
WHIUKAaTOPbl OCBOCHUSI KOMIIETEHILINI

CTyneHT 10KEH 3HaTh:
OcHOBHbIE  3aKOHBl ~MaTeMaTHYECKHX, €CTECTBEHHOHAYyYHBIX U  00mIenpodeccCHOHaIbHBIX
OUCHUIUTNH, HWH(OPMAlMOHHO-KOMMYHHMKAIIMOHHBIE TEXHOJIOTUH, HEOOXOOUMBIE MJIi pEeLICHUS
TUTOBBIX 33/a4 B oOmactu arpouHxeHepuu. CrnenuanbHble NporpaMMbl W 0a3bl JaHHBIX MpU
pa3paboTke, aBTOMaTH3aI[MHN U pacyeTe SHEPreTHUECKOT0 000py10BaHU

CTyneHT JOKeH YMETh:

Pemare THMOBBIE 3a1auu MPOQECCUOHATIFHON AEITETFHOCTH HAa OCHOBE 3HAHWN OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX M ECTECTBEHHBIX HAyK C NPUMEHEHHUEM HWH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOIOTHUH

CTyneHT N0KEeH BIaJeTh HABbIKAMH:

OcHOBHBIMU 3aKOHAMHU MaTeMaTU4EeCKUX u €CTECTBEHHBIX HayK,
MH(POPMALMOHHO-KOMMYHUKAITMOHHBIMU TEXHOJIOTUSIMH Ul PELICHUs CTAaHIApTHBIX 3a7a4 B
arpoumxkeHepuu. CrienualbHBIMUA TpOrpaMMaMH U 0a3aMu JaHHBIX MPH pa3pabOTKe W pacueTe
SHEepreTHyue-cKoro 000pyIoBaHuUs, CPEICTB ABTOMATU3ALIMHU M AEKTPU(UKALIUHN CETHCKOTO X035HCTBa

- OIIK-5 CrnocoleH y4acTBOBaTh B NPOBEICHHMH JKCIEPUMEHTAJBHBIX HCCJICIOBAHUH B
npogeccHOHATLHOM 1esITeIbHOCTH;



3HaHUs, YMEHMSA, HaBBIKH, (OpPMHUpyEeMble 110 KOMIIETEHIIMM B paMKaxX JUCHUIUIMHBL, U

WHJUKATOPbl OCBOCHUSI KOMIIETEHITUI
CTyneHT A0KEH 3HaTh:

Knaccnueckne wn COBpPEMECHHBIC MCETOABI

aBTOMAaTHU3AIMH CEILCKOTO XO35IMCTBA
CTyneHT J0HKEH YMETh:

HUCCJICIJOBaHUA B

obnmacTu  INeKTpUPUKAINK U

HpOBO,Z[I/ITB SKCIICPUMCHTAJILHBIC HCCJIICIOBAHUA B obmactu BHGKTpI/I(bI/IKaHI/II/I 1 aBTOMaTHU3allun

CEJILCKOI'0 XO3IUCTBA.

CTy,ZleHT JOJIZKCH BJIaJACTh HaBBIKAMM:

Knaccnueckumu u COBpPEMCHHBIMHA
aBTOMaTHu3aluu CCJIbLCKOI'O XO3SCTBA

METOJIaMH HCCJICIOBaHUS B O0JIaCTH DJEKTpUHUKAIIIN H

4. O0beM JMCHUIIMHBI M BH/AbI y4eOHOI padoTsl (04Hast popMma o0yueHust)

Bcero Ilepsbiit  (Bropon  |Tperuni
Bun yueOHOM paboThI 4acoB CEMECTp |CeMeCTp |ceMecTp
KonrakTHas pa6ora (Bcero) 190 70 70 50
IIpakTrueckue 3aHATUA 56 22 20 14
JIeKIIMOHHEBIE 3aHATUS 86 30 32 24
JlaboparopHbie 3aHATUS 48 18 18 12
CamocTosiTesibHast padoTa (Bcero) 80 38 11 31
Buael npoMe:KyTOYHOM aTTecTalNu 54 27 27
3auer +
DK3aMeH 54 27 27
OO01masi Tpy10eMKOCTb 4aChl 324 108 108 108
Oo01masi Tpy10eMKOCTh 3a4eTHbIE
eIUHHNIBI 9 3 3 3
5. Conep:xanne TUCUMILIIMHBI
TemaTn4yeckoe mJiaHupoBaHue (04Hoe 00yUeHue)
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IlepBblii cemecTp, Beero 108, 30| 22| 18| 38
Paznen 1 MexaHuka 66| 18| 12| 14| 22
Tema 1 BBenenne. Knnemarnka. Mexanndeckoe OBMKCHHUE. 7 2 1 2 2
Tema 2 JInHaMuKa OCTyaTeIbHOTO JBUKEHUS 7 2 1 2 2
Tewma 3 PaGota u sHeprus. 7 2 1 2 2
Tema 4 MexaHuka TBEpAOTO TeNa. 12 2 2 2 6
Tema 5 Mexanuka u nedopmariys TBepAOro Tea 7 2 1 2 2
Tema 6 Tarorenue. D1eMEHTbI TEOPUU MOJISI TATOTEHMSL. 5 2 1 2
Tema 7 DJIEeMEHTHI CIENUATIBHON TEOPUH OTHOCUTEIBHOCTH. 5 2 1 2




Tema 8 Mexanudeckue KoneOaHus 8 2 2 2 2
Tema 9 Yhpyrue BOJHBI 8 2 2 2 2
Paznen 2 MouJiekyasipHas (pu3uKa 421 12| 10 4| 16
Tenta 10 MonekynsapHO-KHHETUYECKask TEOPUS UI€aTbHBIX 10 ) ) 6
ra3oB
Tema 11 SIBneHus nepeHoca 8 2 2 2 2
Tema 12 OCHOBBI TEPMOIMHAMUKHU 8 2 2 2 2
Tema 13 KpyroBsie npo1ecchl ¥ TEMIOBbIE ABUTATETN 6 2 2 2
Tema 14 PeanbHbIe ra3bl. 5 2 1 2
Tema 15 TBepable Tena. 5 2 1 2
Bropoii cemectp, Beero 81| 32| 20 18| 11
Pa3znen 3 DJIeKTPUYECTBO 33| 14 8 6 5
Tema 16 DNEKTPOCTaTUYECKOE MOJIe 5 2 2 1
Tema 17 Teopema ['aycca u ee mpuMeHeHUE 4 2 1 1
Tema 18 [ToTeHunan 37eKTpUUECKOTO MOJIS. 4 2 1 1
Tema 19 BemiecTBo B 37IEKTPUYECKOM TTOJIE. 4 2 2
Tema 20 DIEKTPOEMKOCTb. DHEPIpUsl AIEKTPUIECKOTO MOJISL. 2 2
Tema 21 IToCcTOSIHHBIN IEKTPUUECKHUI TOK 9 2 4 2 1
Tema 22 PaboTta 1 MOIITHOCTH MMOCTOSTHHOTO TOKA 5 2 2 1
Pasnen 4 Marnerusm 48| 18| 12| 12 6
Tema 23 MarnauTHO€ nosie 7 2 2 2 1
Tena 24 Cuna Amnepa. [IpoBOgHUK C TOKOM B MAarHUTHOM 7 ) ) ) 1
noJe.
Tema 25 BelecTBO B MArHUTHOM TIOJIE 4 2 2
Tema 26 SIBIIEHMS DIIEKTPOMArHUTHOM MHIYKIIUU 4 2 2
Tema 27 [lepeMeHHBIN ANEKTPUUECKUNA TOK 6 2 1 2 1
Tema 28 R,Cwu L Buenu nepeMeHHOT0 TOKa 6 2 1 2 1
Tema 29 DNEeKTpPOMarHUTHBIE KOJIeOaHUs 7 2 2 2 1
Tema 30 Teopus Makcsesia 2 2
Tema 31 DJIEKTPOMArHUTHBIE BOJHBI 5 2 2 1
Tpernii cemecTp, Beero 81| 24| 14| 12| 31
Pasznen 5 Onrtuka 47| 12 8 10 17
Tema 32 DJneKTpoMarHuHasi TEOpHs CBeTa 4 2 2
Tema 33 BonHoBBIE CBOMCTBA CBETA 12 2 2 4 4
Tema 34 TemnoBoe u3nydeHue 12 2 2 4 4
Tema 35 KBaHToBas Teopus cBera 9 2 2 2 3
Tema 36 DNeMEHThI KBAHTOBON MEXaHUKHU 5 2 1 2
Tema 37 3aKOHBI IBUKEHUSI MUKPOYACTHII 5 2 1 2
Pasnen 6 Du3uka aTomMa 34| 12 6 2| 14
Tema 38 N3nyuenune atoMa Bogopoaa 6 2 2 2
Tema 39 CrpoeHue dIeKTPOHHBIX 000JI0UeK aTOMOB 8 2 2 4
Tema 40 ®dusuka sapa 5 2 1 2
Tema 41 DJeMeHTapHbIE YaCTULIbI 5 2 1 2
Tema 42 30HHas TeOpHUs TBEPABIX TEI 5 2 1 2
Tema 43 KBanToBas onrtuka 5 2 1 2

Ha npoMexxyTouHyro arTecTaiuo OTBOAUTCA 54 4acos.

Coneprxkanue IMCHUILIMHBI (O4HOE 00yUeHHe)




Homep Tembl

Coaep:xaHue TeMbl

Tema 1

OneMeHThl kKuHemaTuku. Crucrema orcuera. Tpaektopus. BekTop nepemMenieHusl.
CxopocTh, YyCKOpEHUE U ero cocrapisomue. Kunemarruka paBHOYCKOPEHHOTO
JIBUKEHUS. YIIIOBasi CKOPOCTh U yckopeHue. Knunemaruka BpanjareabHOro
JIBUKECHHUS.

Tema 2

3akonsl Hetotona. Cuna. Cuiibl TpeHus. iMiynbe. 3aKoH COXpaHEHUs UMITYJIbCa.
LenTp macc. YpaBHeHue MelepcKoro.

Tema 3

Oneprusi. Pabora. MomHuocTh. KuHeTnueckas v moTeHIanbHas YJHEPTruu. 3aKoH
COXpaHEHUS PHEPTUU. Yiap aOCOMIOTHO YIIPYTUX M HEYIPYTUX TEJ.

Tema 4

MowmenT nnepunu. Teopema IlITelinepa. MOMEHT cuiibl. 3aKOH TMHAMUKHU
BpalllaTeJIbHOITO ABMXeHUs. KuHeTnueckas sHeprusi BpanareabHOro ABHKEHUS.

Tema 5

MoMeHT umIyibca 1 3aKOoH ero coxpaneHnus. CBoOomaHbIe ocH. ['UpoCKoTT.
Hedopmarus TBepaoro Tena. 3akoH ['yka.

Tema 6

3akonsl Kerniepa. 3akoH BCEMHPHOTO TArOTeHUsA. Cuiia TSKECTH U BEC.
HesecomocTsb. [lone TaroreHus u ero HanmpsHKeHHOCTh. PaboTa 1 moTeHnuan B
nose taroteHus. Kocmuueckue ckopoctu. HenmneprimanbHble CHCTEMBI
otrcueta.CHIbl UHEPLIMHU

Tema 7

[IpeoOpazoBanus ["anmunes. MexaHnuecKuid TPUHITUTT OTHOCHUTEILHOCTH.
[IpeobpazoBanus Jlopenna. CrneacTsus u3 npeodpazoanuii Jlopenma. MaTepBamin
Mexay coosiTusimMu. CokparieHue pasmepoB Teia. OCHOBHOM 3aKOH
PEAATUBUCTCKON JUHAMUKHN MAaT€pUAIbHOM TOUKU. 3aKOH B3aMMOCBSI3H MACCHI U
SHEPTUH.

Tema &

["apmoHMYecKue KoJIeOaHUS U UX XapaKTePUCTUKH. ['apMOHUYECKHI OCIIIIIISATOP.
[Ipy>xuHHBIHN, GU3NUESCKUN U MATEMAaTUYECKUH MasTHUKH. 3aTyXalolue
KoJieOaHusl.

Tema 9

[IpononpHBIE U MTOTIEPEYHBIE BOJIHBL. YpaBHEHHE TUIOCKON OeryIueil BOIHBI.
Bonnosoe uncno. luddepennnanbaoe ypaBHeHue BoHbl. Da30Bas ¥ rpynoBast
ckopoctr. Dddext Jomnepa

Tema 10

OnbITHBIE 3aKOHBI HICATBLHOTO Ta3a. YpaBHeHue Knalinepona-Meneneena.
OCHOBHOE ypaBHEHHE KMHETUYECKOW TeOpuH ra3oB. Pacnipenenenne Makceiia
MOJIEKYJ rasa 1o ckopoctsiMm. bapomerpuueckas hopmyna. Pacnpenenenue
Bonsnmana.

Tema 11

Cpenusist THA CBOOOIHOTO MTpoOera MOJIEKYI U CPETHEE YUCIIO CTOIKHOBEHHUS.
SIBrieHMs IepeHoca B TEPMOMHAMUYCCKIX HEPABHOBECHBIX MPOIIECCaX.
VYpaBHEHHUSI: TETUIOMIPOBOIHOCTH, BA3KOCTH, AU dy3un. KoaddunmueHTs
nepeHoca. Bakyym v METOJIBI €ro MOTydeHHS.

Tema 12

[TepBoe Hauano TepmoaHaMuKH. TermoeMKkocTh ra3a. M3onponeccsl. Pabora raza
pH u3ompoleccax. Aauadarnueckuii mpouecc. YpaBaenue [lyaccona.

Tema 13

Kpyrossie nporieccbl. O6paTtuMblie 1 HEOOpaTUMbIe TTPOIIeCChl. DHTponus. Bropoe
Hayayio TepMoanHamMuku. Lk Kapro.

Tema 14

Cuiibl MEXXMOJIEKYIISIPHOTO B3aUMOJICUCTBUA. YpaBHeHUe Ban-nep-Baanbca.
N3orepmbl Ban-nep-Baanbca n ux ananus. BHyTpeHHSsS SHEPrusl peaibHOTO Tra3a.

Tema 15

Tumnsl KpucTAIUTMUECKUX TBEPABIX Tell. JlepexTsl B kpucTamiax. TernaoeMKocTs.
Hcnapenue, cybaumarniysi, iaBlIeHue U KpUcTauIu3aus. AMopQHbIe Telna.
®da30BbI€ EPEXO/IbI IEPBOTO U BTOPOTO Poja.

Tema 16

DNeKTpUUYECKUH 3apsi], 3aKOH COXpaHEeHus 3apsiaa. 3akoH KynoHa.
Hanpsixennocts anekrpudeckoro nois E. HanpspkeHHOCTS 10 OT TOYEYHOT o
3apsiaa. [IpuHnun cyneprno3uiuu nojaei. . 11onoib

Tema 17

[ToTok BekTOpa HAPSIKEHHOCTH eKTprueckoro noisi. Teopema [Maycca.
[Tpumenenue Teopemsl ['aycca ass pacdera 3MEKTPUIECKOro MO CUCTEM
3apsIoB.

Tema 18

Pabora cun anexrpuueckoro nosnst. Lupkymnsiuus Bexktopa E. I[Torennman. Cesss E u
MOTECHIMAJIA.




Tema 19

[IpoBOIHUKM B 35IeKTpUYECKOM 1oje. Juanexkrpuku. [lonsgpusanus JudIeKTPUKOB.
BexTop nosnspuzoBaHHOCTU. DIEKTPUUECOKE T10JIE€ B JUIIEKTPUKE.
OnexTpuueckoe cMenieHue. JIuanexkTpuueckas BOCIPUMMUYNUBOCTD.
CerHeToaneKTpruKu

Tema 20

9JICKTpOCMI(OCTI> IMPOBOJHHUKOB. KOHI[CHC&TOP, COCANMHCHUC KOHACHCATOPOB.
3H€pI‘I/ISI QJICKTPUYICCKOTI'0O MOJIA, 3apsSKCHHBIX TCII. IInoTHOCTB OHCPIrun
SJICKTPUUYCCKOIO IOJIA.

Tema 21

[TonsiTne cuibl Toka, conpotuBieHus. [lapamienbHoe U ocaen0BaTeNbHOE
coeMHEHHE conpoTuBiieHni. 3akoH Oma. 3akoH Oma B nudepeHInanbHOu
dbopme. TemneparypHasi 3BUCUMOCTh CONTPOTHUBIICHUSI. CBEPXIPOBOIUMOCTD

Tema 22

DNEeKTPONBIKYIIAs CUila, HanpsbkeHue. 3akoH OMa it monHoi uenu.[IpaBuia
Kupxroda. Pabora u mourHocth Toka. 3akoH Jlxoymns-Jlenma. KITJ]
AIEKTPUUYECKON LIETH.

Tema 23

HanpsbkeHHOCTh U MHAYKIMS MarHuTHOTO 1oJist. 3akoH buo-Casapa-Jlamiaca u
€ro NMpUMEHHUE K pacyeTy MarHUTHOTO TOJIS OT MPSMOTO U KPyTrOBOTO TOKA.
Hupkynsuus Bekropa B. 3akoH noiaHoro Toka. BuxpeBoii XxapakTep MarHuTHOTO
OJIst

Tema 24

Cuta Amriepa u ee npuMmeHeHue. [1oTok BekTopa MarHUTHOW MHAYKIMU. Pabota
0 MEePEMEILIEHHUIO TPOBOIHUKA C TOKOM B MarHUTHOM I10JI€. DJIEKTPOIBUTATEIH.
Cuna JlopeHua u ee mpUMEHEHHUE.

Tema 25

MarauTHblE MOMEHTBI aTOMOB, MOJIEKYJI, 3JIEKTPOHOB. /[MamMarHeTusm,
napaMraeTu3M, peppoMaraeTusm. MaroutHasi BOCIPUUMYUBOCTD U
MIPOHULIAEMOCTh MArHETUKOB.

Tema 26

3akoH Papazes. ABnenue camonnaykuuu. [Ipasuso Jlenua. [Ipupona
ANEKTPOABUIKYIIECH CHUITBI 3JICKTPOMAarHUTHON MHAYKIMU. Buxpessie Toku. Pabota
Tpanchopmaropa.

Tema 27

I'enepanus nepeMeHHOro ToKa. JIeHCTBYIONINE U AMIUIMTYIHbIC 3HAYCHUS
IIEPEMEHHOIO TOKA U HaPsbKEHUs. AKTUBHOE, HHAYKTUBHOE, EMKOCTHOE U
IIOJIHOE CONPOTUBIICHUE

Tema 28

Emkocths m HHAYKTUBHOCTD B I€TIM IICPEMEHHOT'O TOKA. Pe3onanc TokoB n
HaHpH)KeHI/Iﬁ B ICTIM IIEPEMEHHOT'O TOKA. MOHIHOCTB B OCTIM IEPEMEHHOI'O TOKA

Tema 29

[Tpoueccel B konebareTbHOM KOHTYpe. CBOOOIHBIE U 3aTyXalOIIHe BHIHYKICHHbBIE
anekTpudeckue konedanus. Popmyna TomcoHa.

Tema 30

[Tonoxenust reopun MakcBesia. Toku cMmeleHus. YpaBHeHus: MakcBesia B
WHTErpalibHOM (hopme

Tema 31

N3nydenue, s3HEprust 3IEKTPOMArHUTHBIX BOJH. Bexkrop Ymosa-Ilolitunra. [lkana
AJIEKTPOMArHUTHBIX BOJIH

Tema 32

IToka3zarens npenomieHus BemecTsa. OCHOBHbBIEC 3aKOHBI T€OMETPHUUYECKOM
ontuku. UnTepdepenius crera. YcioBue MakCUMyMa 1 MUHUMYyMa
untepdepenuu. [Ipumenenue spneHuss UHTepGEPEHLIUN CBETa

Tema 33

Hudpaxuus ceera. [Ipunnun [oiirenca-Openens. Meton 300 Openens.
Judpaxius ceera ot oxgHoi mienu. Audpakiuonna pemerka. Judpakius
peHTreHoBckux ayuei. [lonspuzanus cera. 3akoH Mantoca. 3akoH bprocrepa.
Hucniepcus caera.

Tema 34

XapaKTepUCTUKH TEIUIOBOTO M3IydeHus. 3akoHsl Kupxroda,
Credana-bonbiivana, Buna. Ynsrpaguonerosas karactpoga. KBanrosas teopus
[1naHKa TemI0BOTO N3MYYECHHUS.

Tema 35

Bremnnii poroaddexr. ['unoreza Ditnmreitna. ®otonsl. JlaBnenne ceTa.
Oddexr Komnrona. [Ipumenenne porodrddexra. duzndeckas npupoaa
dboTocuHTE3A.

Tema 36

Bounner ne Bpoiins. Audpakius 31eKTpoHOB U HeHTpoHOB. COOTHOIICHUS
HeonpeneneHHocTei [eizenOepra. BomHoBast GyHKIUS U €€ CTaTHCTUYECKas
UHTEPIpETays




VYpasuenue lllpenunrepa 1uis cTauOHAPHBIX COCTOSSHUN MUKPOYACTHII.
MukpouacTuiia B JTHOMEpPHOU IPSIMOYTOJIbHOM NOTEHIMAIbHOM sime. KBaHTOBaHME
OHEPIUU U UMILYJIbCA YacTULl. [I[pOHMKHOBEHNE YaCTULIBI YEPE3 IHEPIETUYECKUI
Oapwep.

Tema 37

W3nydenne aroma Bonopona no bopy. AToM BogopoJa B KBAHTOBOM MEXaHUKE.
Tema 38 KsanToBbie uncna. Criun s51ekTpoHa. [IpaBuiio or6opa. O0bscHEeHHE THHEHYATHIX
CIIEKTPOB aToMa.

Cnue snextpona. [Ipunnmmn 3anpera [Tayau. CTpykTypa 37eKTPOHHBIX 000I04EK
Tema 39 MHOTOAJICKTPOHHBIX aToMOB. Tabmuiia MenzeneeBa. PeHTTeHOBCKHE
XapaKTePUCTUYECKHUE CIIEKTPHI.

Crpoenue atomubIx saep. [Ipupona saepubix cui. Jledekr mace u 3Heprusi CBI3H
Tema 40 sanep. Peakuus neneHus u cuHresa. SlnepHas sHepretuka. PaqnoakTuBHOCTD.
3aKOoH paJoaKTUBHOIO pacnaja.

Knaccudukanus. Tunsl B3anMonecTBusi. YacTUIIBI M aHTHYACTHUIIHI.

Tema 41
[IpeBpatienust yacTuil ¥ 3akoHbI coxpanenus. Kapku. Kocmuueckue my4u.
BasnenrtHnasi, 3anpenieHHas 1 cBOOOIHASI 30HBI. 3aIl0OJITHEHHE 30HHBIX YPOBHEH B
Tema 42 MeTaiax, JUAJIEKTPUKaX U NoiaynpoBoaHukax. [lomynpoBonnuku. CoOcTBeHHAS U

pUMECHasl MPOBOAUMOCTD, P-N- MIEPEXO/IbI B MOITYIPOBOAHUKAX. [n0bI,
TPaH3UCTOPHI, poToconpoTusieHus. [IpumeHeHre moaTynpoBOAHUKOB B TEXHUKE.

CnoHTaHHOE U BBIHY)KJIEHHOE u3iydeHue. HBepcus HaceneHHoctel. Jlazepsl.
Tema 43 [Tpumenenue nazepoB. CBOOOTHBIC JIECKTPOHBI B MeTaIIaX. DHeprus Depmu.
TepmoanexTpuyeckue sBICHUS.

6. IlepeueHb y4yeOHO-METOAMYECKOI0 OOeclmeYeHUs sl CAMOCTOATEJbHOH pPadoThI
00y4aoIUXCH M0 JMCUUILTHHE (MOYJII0)
JInteparypa Aj1sl cCaMOCTOATeIbHOI pa0OThI CTY1EHTOB
1. ®usuka : yueb-meToa. marepuaisl s cryd. [-kypca @HITIO / M-Bo cen. xo3-Ba PO ; ®I'OY
BIIO Mxesckas [CXA ; coct. U. T. Pycckux. - Mxesck : PUO Moxesckas [[CXA, 2009. - 75 c.

2. Pycckux, W. T. DnexTpoMarHeTusM : [IUCTaHIIMOHHBIA Kypc Ha tiargopme moodle] : mis
CTYZIEHTOB 2 Kypca arpoutxeHepHoro dakynsrera / . T. Pycckux ; ®I'bOY BO Mxkesckas [CXA. -
Wkesck : [0. u.], 2018. - URL: http://moodle.izhgsha.ru/enrol/index.php?id=142

3. Mexanuka u MonekynaspHas ¢usnuka. VHIWBHAyanbHBIC 3afaHusl NI CTYICHTOB
METOIMYECKHE YKa3aHUs U CTYACHTOB OYHOH (hopMBbl 0O0yUEHHs HaNpaBlIeHUs] «ATPOHMHKEHEPHSD) /
cocraButenu: O. B. Kapbans, . T. Pycckux. - Mxesck : PUO Mxesckas 'CXA, 2020. - 20 c. -
URL: http://portal.izhgsha.ru/index.php?q=docs&download=1&id=42628

Bonpoch! u 3a5aHusA 1J1s1 cCAMOCTOSITeIbHOM PadoThl (04Hast popma 00ydeHH)
IHepBbiii cemectp (38 4.)

Bun CPC: JIabopatopnast pabota (moarotoska) (8 4.)

Bun yueGHOro 3aHsATHs, HAlpaBICHHbIN Ha YIIyOlleHWE W 3aKperyieHHe 3HAHUM, MPaKTUYECKUX
HABbIKOB, OBJIAJICHUE METOAMKON M TEXHUKOW SKcrepuMeHTa. [Ipu MOAroToBKE OCYIIECTBISETCS
M3y4YeHHE TeOPETHUECKOro MaTepuraa, N3y4eHne MEeTOAUKHI SKCTIEPUMEHTA, BHIIOJTHEHHE KOHCIIEKTa K
nmabopaTopHO pabore.

Bun CPC: PacuetHo-rpadudeckue padbotsl (BoimoHeHHE) (12 9.)

CpencTBo MpoBEpKU YMEHHI MPUMEHSTH MOJYYCHHbIC 3HAHUS I10 3apaHee ONpE/IEICHHON METOIUKe
IUISL pELIeHNUs 33124 WK 3aJJaHui TI0 MOYJIIO MJTH TUCIIMILIMHE B IIEJIOM.

Bun CPC: Tect (moaroroBka) (6 4.)

Cucrema cTaHIapTU3UPOBAHHBIX 33/JlaHUM, TO3BOJISAIONIAs ABTOMATU3UPOBATh MPOILEypy U3MEpPEHUs
YPOBHS 3HaHUM U YMEHUHN 00ydaromerocs.
Bun CPC: PazHo-ypoBHEBBIC 3a/1a4H ¥ 3a7aHus (BeinoaHeHue) (12 4.)



Pasnuyaror 3agaum M 3agaHu: a) PENPOAYKTHBHOIO YpOBHS, IO3BOJISIONIME OLEHUBAaTh U
JMarHOCTUPOBATh 3HaHUE (pakTHdyeckoro marepuana (6a30BbIe MOHATHSA, aJTOPUTMBI, (aKTh) U
YMCHHUC TNPAaBUIIbHO HCIOJIB30BATL CHCHHUAJIBHBIC TCPMHUHBI W TIOHATUA, Y3HABAHUC 00BEKTOB
U3y4eHHs B paMKax OIPEIeNICHHOTO paslena AUCHUIUIUHBI;, O) PEeKOHCTPYKTUBHOTO YpPOBHS,
MO3BOJIAIOMIUC OLCHUBATL U JUATHOCTUPOBATH YMCHHA CHUHTC3UPOBATH, AHAJIMU3UPOBATD, 0606H_[aTI:
dakTHUeCKUd M TEOpEeTHMYECKUMH Marepuan ¢  (GOPMYJUPOBAHHEM KOHKPETHBIX BBIBOJIOB,
YCTAaHOBJICHUCM IIPUIHUHHO-CIICACTBCHHBIX CB}I3€I>'I; B) TBOPYCCKOI'O YPOBH#, TO3BOJIAIONIUC OLICHUBATH
U JIMaTHOCTHPOBaTh YMEHHUS, HMHTETPUPOBATH 3HAHMS PA3IUYHBIX O0NacTed, apryMEeHTHUpPOBATh
COOCTBEHHYIO TOUKY 3PCHHUS.

Bropoii cemectp (11 4.)

Bun CPC: PacuetHo-rpaduueckue padbots! (BbimonHeHue) (6 4.)
CpencTBo MpOBEPKH YMEHHI IPUMEHSTH MTOJTYYCHHBIC 3HAHUS I10 3apaHee ONPEICICHHOW METOINKE
IUTSL pEIICHUS 33129 WK 3aJJaHui T10 MOJIYJIIO FITH TUCIIMILIHHE B IIEJIOM.

Bun CPC: JIaboparopnast pabota (rmoarotroBka) (5 4.)
Bun ydeOHOrO 3aHATHS, HANPABICHHBIM Ha YIIyONleHHWE W 3aKpeIUICHHE 3HAHWM, MPAKTUYCCKUX
HAaBBIKOB, OBJIAZICHHE METOIMKONW M TEXHHMKOM skcmepuMmeHTa. IIpM MmoAroTroBke OCYIIECTBISETCS
U3y4YeHHE TEOPETUUECKOTO MaTepuasa, U3yuYeHHe METOIMKU KCIIEPUMEHTA, BBIMOJIHEHHE KOHCIIEKTa K
naboparopHoii padore.
Tpetuii cemectp (31 4.)

Bun CPC: PacuetHo-rpadudeckue padbotsl (BoimoHeHue) (10 9.)
CpencTBo MpoBEpKU YMEHHI MPUMEHSTH MOJYYCHHbIC 3HAHUS 110 3apaHee ONPEIEICHHON METOIUKe
IUISL pELICHNUs 33124 WK 3aJJaHui TI0 MOAYJIIO MJTH TUCIIMILIMHE B IIEJIOM.

Bun CPC: JIaboparopHast pabota (monroroBka) (6 4.)
Bun ydeOHOTO 3aHSATHS, HanmpaBICHHBIM Ha YIIyOJCHHE W 3aKpeIUieHHE 3HAHWH, MPaKTHYECKUX
HaBBIKOB, OBJIAZICHHE METOIWKOW M TEXHHKOW JSKcrepuMeHTa. [IpM MoAroTOBKE OCYIIECTBISETCS
M3yUYeHHE TEOPETUIECKOTO MaTepuasa, N3y4YeHHe METOIUKHN SKCIIEPUMEHTA, BHIITOTHEHHE KOHCTICKTA K
nmabopaTopHO pabore.

Bun CPC: PazHo-ypoBHEBBIC 3a/1a4H ¥ 3a7aHus (BeimoiaHeHue) (10 4.)
PaznuuaroT 3amaud W 3adaHUA: A) PENPOAYKTUBHOTO YPOBHS, IO3BOJISIIOIIME OLEHUBATH U
JUArHOCTUPOBATh 3HAHUE (PAKTUUECKOTO Marepuana (0a30Bble MOHATHSA, alTOPUTMBI, (aKThl) U
YMEHUE TMPaBUIBHO HCIHONb30BaTh CIELUANbHbIE TEPMHUHBI M TIOHSATHS, Y3HaBaHHE OOBEKTOB
U3y4eHHs B paMKax OIPEIeNICHHOrO paslena AUCHUILIUHBI; 0) PEeKOHCTPYKTUBHOTO YpPOBHS,
MO3BOJISIIOIME OLEHUBATh M JHMATHOCTUPOBATH YMEHHsI CHHTE3UpOBaTh, aHAJIM3UPOBATH, 00001IIaTh
dakTHueCKUi M TEOpEeTHMYECKUMH Marepuan ¢  (GOPMYJUPOBAHMEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJICHHUEM MIPUYMHHO-CJIECTBEHHBIX CBS3€i; B) TBOPYECKOTO YPOBHSI, O3BOJISIONINE OLICHUBATD
W JAMATHOCTHPOBATH YMCHHS, WHTETPUPOBATh 3HAHUS PA3IUYHBIX OO0JACTEH, apryMEHTHpPOBATH
COOCTBEHHYIO TOUKY 3PCHHUS.

Bun CPC: Tect (moxroroBka) (5 4.)
Cucrema cTaHJapTU3UPOBAHHBIX 33/1aHUH, TO3BOJISIONIAS ABTOMAaTU3UPOBATh MPOLENYPY U3MEPEHUS

YpOBHSI 3HAHUH M yMEHUI 00yJaromerocs.
7. TeMaTuKa KypCcOBbIX Pa0OT(IPOEKTOB)
KypcoBbie paGoThI (TPOEKTHI) MO TUCIUTUIMHE HE TPETYCMOTPEHBI.

8. ®oHJ 01I€eHOYHBIX CPEACTB Il TEKYIIero KOHTPOJISI M MPOMEKYTOYHOM aTTeCTAlluN
8.1. Komnerenuunu v 3tanbl GopMUPOBAHUSA

Konp! komnereHui Otansl GOpMUPOBAHUS

Kypc, dopma Pa3nensl IUCIMIUINHEBL
CEeMEeCTp | KOHTPOJIsS




OIIK-1 1 kypc, 3auer Paznen 1:
Mexanuxka.
IIepsbiit
ceMecTp
OIIK-1 1 kypc, 3auer Paznen 2:
MonekynsipHasi pU3HUKa.
IIepsbiit
ceMecTp
OIIK-1 OIIK-5 1 kypc, Ok3amen |Pasnen 3:
DIEKTPUUECTBO.
Bropoit
ceMecTp
OIIK-1 OIIK-5 1 kypc, Ok3amen |Pasnen 4:
Marunerusm.
Bropoit
ceMecTp
OIIK-1 OIIK-5 2 Kypc, Ok3amen |Pasnen 5:
OnTuka.
Tpernii
ceMecTp
OIIK-1 2 Kypc, Ok3amen |Pasnen 6:
®dusuka aroma.
Tperunii
ceMecTp

8.2. Iloka3aTeiu M KPUTEPUHN OLICHUBAHUS KOMIETEHINH, IIKAJIbI OLleHUBAHUS

B pamkax wu3ydyaeMOd JOUCHUIUIMHBI CTYJIEHT JEMOHCTPUPYET YPOBHU OBJIAJCHHS
KOMIICTCHITUSMU.

I1oBBIIICHHBIN YPOBEHbB:
JIOCTUTHYTBIN ypOBEHb OILIGHKH PE3yJbTaTOB OOYYEHUS SBIISICTCS OCHOBOW Mg (OpMUPOBAHUS
KOMIETEeHITH, cooTBeTcTByIomux TpeboBanmsim PI'OC. ObGyuaromuecss CrOCOOHBI HCIOJIB30BATh
CBEIICHUS M3 PA3IMYHBIX HMCTOYHUKOB JUISl YCIEIIHOTO MCCIEAOBAaHUS W TOWCKAa pEIICHUS B
HECTaHJIaPTHBIX MPAKTUKO-OPHUEHTUPOBAHHBIX CUTYyaIUAX.

ba3oBblii ypoBEHb:
OOyuaromuecs MPOASMOHCTPUPOBAINA PE3yIbTaThl HA yPOBHE OCO3HAHHOTO BIIAJICHUS 3HAHUSMHU,
yMEHHsIMH, HaBblkamMu. OOydaromuecss CHOCOOHBI aHAIM3UPOBATh, MPOBOIUTH CpPaBHEHUE U
000CHOBaHKE BEIOOPA METOIOB PEIICHUS 33JaHUI B MPAKTUKO-OPUEHTUPOBAHHBIX CUTYAIIHSIX.

[ToporoBblii ypoBEHb:
JIOCTUTHYTHI YPOBEHb OIICHKH PE3yJIBTATOB OOyuYeHHs MOKAa3bIBaeT, YyTO OOyuaromuecs o0manaror
HE0OXOMMOM CUCTEMOM 3HAHUI U BIQ/ICIOT HEKOTOPHIMH YMEHUSAMH 10 aucturuinHe. OOyyaronyecs
CIIOCOOHBI TOHWUMATh W HHTEPIPETUPOBATH OCBOCHHYIO HH(POPMAIIMIO, YTO SBISETCS OCHOBOWM
YCHEIHOTO (OpMHUPOBAHKSI YMEHHUI U HABBIKOB IS PEIICHUS TPAKTHKO-OPHUEHTUPOBAHHBIX 33]1ad.

YpoBeHBb HUXKE IIOPOTOBOIO:
Pe3ynbrartel 0O0ydeHUs CBUIETEILCTBYIOT OO0 YCBOCHHMHM HMMH HEKOTOPBIX JJIEMEHTApPHBIX 3HAHHUH
OCHOBHBIX BONPOCOB IO IUCHHUILIMHE. JlOmyIlIeHHbIe OMMOKM W HETOYHOCTH ITOKa3bIBAIOT, UTO
CTY/ICHTBI HE OBJIaJIC]TH HEOOXOIMMON CUCTEMOM 3HAHUM 110 JUCIUTUIHHE.



YposeHb [IIxana oneHUBaHMs IS IPOMEKYTOYHOU
c(OopMHPOBaHHOCTH arTecTalu
KOMIICTCHIINU OK3amMeH 3auer
(muddepeHpoBaHHBIN
3a4er)
[ToBbITIICHHBIIH 5 (OTAMYHO) 3a4TEHO
bazoBbIii 4 (xoporo) 3a4TEHO
[ToporoBsrit 3 (YIOBIIETBOPUTEIIHHO) 3a4TEHO
Hwuxe noporosoro 2 (HEeylOBJIIETBOPUTEIBHO)  |HE 3a4TEHO

Kpurepun onieHKM 3HaHUI CTYAEHTOB IO JUCLUILIMHE

Ouenka Xopomio:
[TonHOTa 3HAHUI: YPOBEHB 3HAHMI B 00bEME, COOTBETCTBYIOIEM MPOTrpaMMe MOATOTOBKH, JIOMYIIEHO
HECKOJIBKO HErpyObIX OIIHOOK.
Hanuuyune ymeHui: npoaeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHMsS, PELICHBI BCE OCHOBHBIEC 3aJaud C
HErpyObIMH OIIMOKAaMH, BHITIOJTHEHBI BCE 3aJaHUS B IIOJIHOM 00beMe, HEKOTOPBIE C HEI0UETaAMHU.
Hanuune HaBBIKOB (BIIaZICHHWE OIBITOM): IMPOJEMOHCTPUPOBAHBI 0a30BBIC HABBIKUA IPH PEIICHUH
CTaHJAPTHBIX 3a7a4 C HEKOTOPBIMU HE0YETAMU.
XapakrepucTuka cOpMHUPOBAaHHOCTH KOMITETSHIIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHLIUH B LIEJIOM COOTBETCTBYET TPEOOBAHUSAM;
- UMEIOIIMXCS 3HAHUM, YMEHUH, HAaBBIKOB M MOTHMBAlMM B LEJIOM JOCTAaTOYHO [UI pELICHUS
CTaHJAPTHBIX MPAKTUYECKHUX (MpodhecCuoHaIbHbIX) 3a/1a4.
YpoBeHb c(HhOPMUPOBAHHOCTH KOMIIETCHIIUNA: CPETHUM.

Ouenka YIoBIETBOPUTENIHHO:
[TonHOTa 3HAHMI: MMHUMAJIBHO JIOITYCTUMBIA YPOBEHb 3HAHUH, TOMYIIIEHO MHOTO HETPYOBIX OIMIMOOK.
Hanuune ymeHuil: npogeMOHCTPUPOBAaHBl OCHOBHBIE YMEHHSI, PELIICHBI TUTIOBBIC 3a/1a4U C HETPYOBIMU
omrOKaMu, BBITIONHEHBI BCE 3a/1aHUS, HO HE B IIOJIHOM 00beMeE.
Hanuune HaBBIKOB (BNaJ€HUE OIBITOM): MMEETCS MUHHMMAJbHBI HAaOOp HABBIKOB JUIS PEIICHHS
CTaHJAPTHBIX 3a7a4 C HEKOTOPBIMU HE0YETAMU.
XapakrepucTuka cOpMUPOBAHHOCTH KOMITETSHLIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHLIUU COOTBETCTBYET MHHUMAJIbHBIM TPEOOBAHUSM;
- MMCIOUIUXCA 3HAHWM, YMEHUH, HABBIKOB B  I€JIOM JOCTaTOYHO /I DPEIICHMS IPAKTHYECKUX
(mpodeccuoHanbHBIX) 3a4a4, HO TpeOyercs MJONOJIHUTENbHAS TpPAKTHKa 10 OOJBIIWHCTBY
IIPAaKTUYECKUX 3a1a4.
YpoBeHb C(HhOPMUPOBAHHOCTH KOMIIETCHIIUN: HUKE CPEIHETO.

Ouenka HeynnoBneTBOpUTENIbHO:
[TonHOTa 3HaHUI: YpOBEHb 3HAHUI HMYKE MUHUMAIBHBIX TPEOOBAaHUH, HMENIN MECTO IpyOble OIIMOKH.
Hanuyune ymeHwmii: npu pelieHUud CTaHAAPTHBIX 3a1a4 HE IMPOJAEMOHCTPUPOBAHBI OCHOBHBIC YMEHUS,
MMEI MECTO IrpyOble OITHOKH.
Hanuune HaBBIKOB (BJIaJIEHUE OIBITOM): NIPU PELIEHUH CTAaHJAPTHBIX 33]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIe HAaBBIKU, IMEJIH MECTO TPYObIE OIINOKH.
XapakrepucTuka cOpMUPOBAHHOCTH KOMITETCHLIUH:
- KOMIIETEHLIUS B TTOJIHOM Mepe He chopMUpOBaHa;
-  UMEILIUXCS 3HAHWM, YMEHMH, HABBIKOB HEIOCTAaTOYHO JUI1 pELICHUS IPAKTHYECKUX
(mpoeccrnoHa bHBIX) 3a/1a4.
YpoBeHb C(HOPMUPOBAHHOCTH KOMIIETCHIIUNA: HUZKHIA.

Oreuka He 3aureno:
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[TonHOTa 3HAHUI: YpOBEHb 3HAHUHN HMYKE MUHUMAIBHBIX TPEOOBAaHUH, NMENIN MECTO IrpyOble OIIMOKH.
Hanuune yMmeHunii: npyu pelieHny CTaHAapTHBIX 3a/1ad HE MPOJEMOHCTPUPOBAaHbI OCHOBHBIE YMEHHS,
MMEI MECTO IrpyOble OITHOKH.
Hanuune HaBBIKOB (BJ1aJIEHUE OIBITOM): IIPU PELIEHUH CTAaHJAPTHBIX 33]a4 HE MPOJEMOHCTPUPOBAHBI
0a30BbIe HAaBBIKU, UIMEJIH MECTO TPYObIE OIINOKH.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHLIUH:
- KOMIIETEHLIUS B TTOJIHOM Mepe He chopMUpOBaHa;
- MMEWINMXCA 3HaHWM, YMEHMH, HABBIKOB HEAOCTATOYHO JJIs PELIEHUS IPAKTHYECKHUX
(mpoeccrnoHaIbHBIX) 3a/1a4.
YpoBeHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUN: HUZKHIA.

Orenka 3a4TeHo:

[lonHoTa 3HAHMN: HE HIKE MHUHUMAJIBHO JOMYCTUMOTO YpOBEHS 3HAHUH, BO3MOXKEH JOIYCK
MHO)XECTBa HETPyOBbIX OITHOOK.
Hannuue ymenuii: ymenusi chopMupOBaHbl HE HIDKE JIEMOHCTPALMU OCHOBHBIX YMEHHUH, peIIeHUS
TUIOBBIX 3aJa4 C HErpyObIMH OIIMOKaMU, BHITIOJIHEHBI BCE 33/1aHUS, HO HE B TIOJTHOM 00beMe.
Hanunune HaBBIKOB (BJIaJ€HHE OMBITOM): KAK MUHUMYM MMEETCS MUHUMAJIbHBIA HAOOp HAaBBIKOB IS
pelIeHrs CTaHAAPTHBIX 33/1a4 C HEKOTOPBIMU HE0UYETaMHU.
XapakTepucTuka cpoOpMHUPOBAHHOCTH KOMITETECHITHNA:
- c(OpMHPOBAHHOCTH KOMIIETEHIIMHN HE HUKE MUHUMAJIbHBIX TPEOOBaHUM;
- UMEIOIIUXCS 3HAHUM, YMEHM, HABBIKOB KaK MHUHMMYM JIOCTaTOYHO JUISl PEIIEHUs! MPAKTUYECKUX
(mpodeccuoHabHBIX) 3a7a4, BO3MOXKHO TpeOyeTcs JOIMOJHUTENbHAs MPAKTHKA IO OOJBITHHCTBY
MPAKTHYECKHUX 3a/ay.
YpoBeHb CHOPMUPOBAHHOCTH KOMIETCHITUI: MUHUMAJIbHBIN YPOBEHb HUXKE CPETHETO.

Onenka OTIHYHO:
[TomHoTa 3HaHWIA: ypOBEHb 3HAaHWUN B 00BEME, COOTBETCTBYIOIIEM IIpOorpaMMe MOATOTOBKH, 0e3
OLINOOK.
Hanuune ymeHuii: mpoieMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PEIIEHbl BCE OCHOBHBIE 3aJ]aul C
OTAENIbHBIMH HECYIIECTBEHHBIMHU HEeI0UeTaMH, BHIIIOJTHEHBI BCE 3aJJaHUS B IIOJTHOM 00beMe.
Hannuve HaBbIKOB (BIaJ€HHE OIBITOM): MPOAEMOHCTPUPOBAHBI HABBIKM MpPHU  PEIICHUU
HECTaHIAPTHBIX 3a/1a4 0e3 OIMTMOOK M HEI0UETOB.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- c(pOpMHPOBAHHOCTH KOMITETEHIMH TTOJIHOCTHIO COOTBETCTBYET TPEOOBAHUSAM;
- UMEIOUINXCS 3HAHWN, YMEHHI, HABBIKOB U MOTHBAI[MM B MOJHON Mepe JOCTATOYHO ISl PelleHus
CIIOKHBIX TTPaKTUYECKHUX (TTpodeccHoHaNbHBIX) 3a/ad.
YpoBeHb CHOPMUPOBAHHOCTH KOMIICTCHITUI: BEICOKHUH.

8.3. TunoBbie BONPOCHI, 32IaHUS TEKYLIEro KOHTPOJIs
Paznen 1: Mexanuka

OIIK-1 CriocobeH permiarh TUMOBBIC 3a7a4u MTPOQPECCUOHATBLHON JAESITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MaTeMaTH4YECKUX M  €CTECTBEHHBIX  HAyK €  [PUMEHEHHEM
MH(OPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

1. Tlo npsMoil JMHMM JABWXYTCS JBE MarepuajbHble TOYKH COINIACHO YPaBHEHUSM:
x1=A1+BIt+C1t2 u x2=A2+B2t+C2t2 ,tne A1 =10m, Bl =1 m/c, C1 =-2m/c2; A2=3m,B2=-2
m/c, Cl= 0,2m/c2. B kakoii MOMEHT BpEMEHH CKOPOCTH 3THUX TOYEK OyayT oauHakoBbl? Haiitu
YCKOPEHHUSI 3TUX TOYEK 4Yepe3 3 ¢ mocie Havaaa ABUKCHUS ?

2. Benrtumsarop Bpamaercs ¢ vactoroii 900 o6/muH. Ilocnme BBIKIIIOYCHHS BEHTHIISTOP
BpalasiCh PaBHO3AMEMJICHHO CJIIeNaj 10 OCTAaHOBKU 75 000poTOB. CKONBKO BPEMEHM MPOILIO C
MOMEHTA BBIKJIFOUEHUS BEHTWIATOPA A0 IIOJHOW OCTAaHOBKH?

3. Koneco Bpamaercsi Tak, 4TO 3aBUCUMOCTH yIVIa TIOBOpOTa pajuyca Kojieca OT BPEMEHHU
naetcs ypapHeHueMm [ /= A1+B1t+C1t2 +Dt3, rne Al = 3 pax, B1 = 1 pan/c, C1 =1 pan/c2, D=1
pan/c3. Haiitu panguyc koieca, €Ciii U3BECTHO, YTO K KOHILY BTOPOM CEKYH/IbI JIBHKEHUS HOPMAJIHHOE
YCKOPEHHE TOUCK, JIeXkAIMX Ha 0007¢e paBHO 346 m/c2.
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4. Ha Gapaban maccoil 9kr HaMOTaH IIHYp, K KOHIy KOTOPOTO MPUBSA3aH I'Py3 MAccod 2KI.
Haiitu yckopenue rpy3a. bapaban cuutarb OJHOPOAHBIM IMIIMHAPOM. TpeHreM npeHedpeys.

5. OnpenenuTh NEPUOA U YACTOTYy TAPMOHHUYECKUX KosieOaHui Jucka paanycom 40 cM, OKOI0
TOPU3OHTAIBLHON OCH, MPOXOJAIIEH uepe3 00pa3yIolyIo JHCKa.

Paznen 2: MonekynspHas pusuka

OIIK-1 CriocobeH permarh TUMOBBIC 3a7a4u MTPOQPECCUOHATBLHON JAESITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MaT€MaTH4YeCKMX M  CCTCCTBEHHBIX  HAayK ¢  IPUMCHCHHEM
MH(POPMALMOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJIOTHIA;

1. Yemy paBHa sHeprus TeruioBoro asrkeHus 20 r kuciopoaa npu remmeparype 20°C? Kakas
4acTh 3TOM 3HEPIMM NPUXOJUTCS Ha IO MOCTYNATEIbHOIO JIBMKEHHMS M Kakas 4acTb Ha JOJI0
BpaIlaTEIbHOIO?

2. Haiitu mpupoct suTponuu npu npespamiennu 1 r Boas! npu 0°C B map ipu 100°C.

3. Haiftu BHyTpeHHIo10 sHepruio U JBYXaTOMHOTIO ra3a, HaxosIIerocs B cocyie oobeMom V=
2 1 nox nasienueM p = 150 kIla.

4. IlpocTpaHCTBO MeXAy NapaJiedbHBIMM IUIaCTUHAMHU Momaapio 150 cm2 kaxnas,
HaxXOJALIMMHCS Ha PAacCTOSHUM 5 MM Jpyr OT Apyra, 3alojHEHO KuciopoxoMm. OnHa IulacTMHA
nojaepxkuBaeTcs npu temme-parype 170C, apyras npu temneparype 270C. OnpenenuTs KOIU4eCTBO
TEIUIOTHI, MPOIIEIIee 32 5 MUH MOCPEACTBOM TEILIONPOBOAHOCTH OT OJHOM IUIACTHHBI K JAPYTOM.
Kucnopon HaxonuTcst Mpu HOPMAJIBHBIX YCIOBUX. DB PEKTUBHBIN quaMeTp Molekyn kuciopoaa 0,36
HM.

5. Uneanwubiii ra3 copepmraeT mukia Kapho. ['a3 momydaer OT HarpeBarelsis KOJIHMYECTBO
tertotel 5,5 kJ[k u coBepmaer padory 1,1 kJ/[kx. Onpenenuts: 1) Tepmuueckuit KIIJI nukmia, 2)
OTHOULIEHUE TEMIIEPATyp HarpeBarelis U XOJIOAWIbHUKA.

Paznen 3: DnexrpudecTBo

OIIK-1 CriocobeH perarh TUMOBBIC 3a7a4u PO ECCUOHATBHON JAESITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MAaTE€MaTH4YeCKMX M  €CTECTBEHHbIX  HayK C  INPUMEHEHHEM
MH(OPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

1. PaccumtaiiTe 271eKTpUYECKOE IOJIE, CO34aBAEMOE CHCTEMOM JIByX TOYEUHBIX 3apsOB Ha
6onpioM paccrosHuu. Ormpenenute paboTy MO NMEPEMELICHUI0 TOYEYHOTO 3apsiia B 3TOM IIOJIe,
MOTEHI[MATBHYIO SHEPTHUIO 3apsiia U MOTEHIMA HOJIs.

2. JIBa 3apsima, HaXOAsCh HAa PACCTOSTHUM S5 CM, B BO3[yX€ JEUCTBYIOT IPYT HA JApyra ¢ CUION
12¢10-5 H, a B HEKOTOpPOIl HEMPOBOIAIIEH KUAKOCTH Ha paccTtosiHuu 10 cm - ¢ cuioit 1,5¢10-5 H.
Kako-Ba auanekTpudeckasi IpOHUIIAEMOCTD KUJKOCTH?

3. B muiockuil KOHIEHCATOp BIETAeT AEKTPOH €O ckopocTbio 2¢107 wm/c, HampaBieHHOMN
napajiefb-HO IUIACTMHAM KOHJeHcartopa. Ha Kkakoe paccTossHME OT CBOETO IEPBOHAYAIBHOTO
HaIpaBJIEHUS] CMECTUTCA DIIEKTPOH 3a BPEMs IIPOJIETa KOHJEHCATOpa, €CIIM PACCTOSHUE MEXTY
IJIaCTUHAMU 2 CM, JIIMHA TUTACTUH 5 CM U pa3HOCTh MOTEHIIMAJIOB MeXy mactuHamu 200 B?

4. AnroMyHMEBBIH MIApUK Maccoil 9 T, Ha koropoM Haxomutcs 3apsan 10-7 Ki, momemieH B
Macao. OnpenenuTs BEIMYMHY HAMpPsHKEHHOCTH HAMpPaBICHHOTO BBEPX AJIEKTPUUYECKOTO MOJISI, €CIU
U3-BECTHO, YTO IIApUK 1aBaeT. [ImorHocTs Macna 0,901103 kr/m3.

5. Tlnockuii KOHJEHCATOP 3apsAIWId MPU MOMOIIM UCTOYHMKA ¢ HampsbkeHuem U = 200 B.
3areM KoHeHcaTop ObUI OTKIIIOYEH OT UCTOUHMKA. KakuM cTaHeT HampshKeHHe MEeXAy IJIaCTHHAMM,
€C-JIM PACCTOSHUE MEXIY HUMH YBEIMUYUTH OT nepBoHadasbHOro 0,2 MM 10 0,7 MM, a IpOCTPaHCTBO
MEXy TJIACTUHAMU 3aIlOJIHUTh CJIIOA0N ¢ € = 77

OIIK-5 CmnocobeHn yd4acTBOBaTh B TMPOBEACHHHM OKCIIEPUMEHTAIBHBIX HCCIEAOBAHHN B
npodeccuoHanbHON AESITETbHOCTH;
1. ITo mpoBoaHuKy comnpoTtuBieHrueM R = 3 OM Ted4€T paBHOMEPHO BO3pACTAIOIIMI TOK. 3a
BpeMms t = 3 cek B mpoBogHUKE BhIACTIOCh Q = 200 [k TertoTel. OnpenenuTs 3apsii, TPOIIe N
3a 3TO BpeMs 10 POBOIHUKY. B HauanbHbIif MOMEHT BpEMEHH TOK B IPOBOJIHUKE ObLT paBeH HYIIIO.
2. IIpu cune Toka 3 A BO BHEIIHEH Lieny O6aTapeu BbIIeIsIeTcss MOIIHOCTh 18 BT, a mpu cuie
toka 1 A - 10 Bt. Onpenenuts 9J1C 1 TOK KOPOTKOTO 3aMbIKaHUs OaTapeu.
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3. DnekTpomuTka MOIIHOCTBIO 1 KBT ¢ HUXpOMOBOW cCHHMpanblo BKJIKOUYAETCS B CETh
HanpspkeHueM 220 B. Ckonbko METpOB HUXPOMOBOM IPOBOJIOKM auameTpoM 0,5 MM Hano B3ATh AJs
W3TOTOBIIC-HHUSL CIUpaHM, 4TOOBI chupaidb HarpeBamach a0 Temmeparypsl 900 °C? VYnenbHoe
conporusieHne Huxpoma mpu 0°C cocrasisier 1 MkOmeM, a TemreparypHbIii K03(). COMPOTUBICHUS
0,4-10-3 K-1. Bcé BbinenuBLIeecs TEMIO UAET HA HATPEBAHUE CIIMPAIH.

4. Onpenenuth CUIIy TOKa yepe3 compoTuBieHuu R3 (cMm. pucyHok) u Hampspkenue U3 Ha
KOHI[aX 3TOro compotuBienus, ecnu [11=4 B, [12 =3 B, R1 =2 Om, R2 =6 OmM, R3 =1 Om.
BHyTpeHHME cONpOTHUBIEHUS UCTOYHUKOB ToKa rl =12 =1 Om.

5. K anementy ¢ JJIC, paBnoit 1,5 B, npucoeqununu katymky ¢ conpotupiearneM 0,1 Owm.
Amnep-MeTp Mmokaszajl Cuily Toka, paBHyto 0,5 A. Koraa x 31eMeHTy NPUCOETUHIIIA TTOCIEA0BATEIbHO
ene oaMH 3MeMeHT ¢ Takou ke JJC, To cuna Toka B TOM ke Karymike okaszaiack 0,4 A. Haiitu
BHYTpPEHHEE CONPOTUBJICHHE IIEPBOTO U BTOPOTO 3JIEMEHTOB.

Paznen 4: Margetusm

OIIK-1 CriocoGeH pemarb TUIOBBIE 3a/1a4i MPO(PEeCCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MAaT€éMaTH4YEeCKMX M  €CTECTBEHHBIX  HAayK €  I[PUMEHEHHEM
MH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA;

1. Ha30BUTE€ MCTOYHUKK U XAPAKTEPUCTUKU MArHUTHOTO mosisi. Kak NeicTByeT MarHWTHOE
MOJI€ Ha 3apsi/ibl U TOKH, HAa paMKy ¢ TokoM? Kakoe yCTpoiCTBO OCHOBAaHO Ha TaKOM JAECHCTBUU?

2. UeM ompenensroTcs MarHUTHbIE MOMEHTBI aroMOB? UTO MNpPOUCXOOUT C BEIMIECTBOM B
MarHuTHOM nosie? Ha30BUTE TUITBI MATHETHUKOB U UX XapaKTEPUCTUKH.

3. Uro HabOmomgaeTcsl B MPOBOJHUKE MPHU €0 JBM)KCHUHM B MarHUTHOM moyie? B koHType mpu
M3MEHEHWU MAarHUTHOTO NOTOKa depe3 Hero? OmnumuTte KoaudecTBeHHO. OIEHUTE pa3HOCTh
MOTEHLMAJIOB KOHIIOB KPBUILEB CaMoJIeTa MpH MoJeTe.

4. Kaxoil mpouecc NpensaTcIByeT HW3MEHEHUsIM Toka B KoHType? Kak omnpenenurts
MHAYKTUBHOCTh cosieHouga? Paccumraiite paboTy MO CO30aHMIO TOKA B HEM U HSHEPIUI0 €ro
MarHMTHOTO IOJIS.

5. OnumuTe KOJIMYECTBEHHO MPOIECCHl B KojebareabHOM KOHType. [lomyunte ypaBHEHHE
KOJICOAHUH U OTPEJIEITUTE UX YaCTOTY.

OIIK-5 CmnocobeHn yd4acTBOBaTh B IPOBEACHHHM OKCIIEPUMEHTAIBHBIX HCCIEAOBAHHN B
po¢eCCUOHATTLHOM NeSITEIbHOCTH;

1. ITo conenouny nnmuuoi 0,25 M, umeronieMy yuciao BUTkoB 500, teuet Tok 1 A. [lmomans
MOINEPEYHOT0 cedyeHus cojeHouaa 15 cm2. B coneHowpa BCTaBlIEH »Keje3HbIM cepaeyHuk. Haittu
HaIpsKEHHOCTh, MATHUTHYIO HHAYKIIMIO U SHEPTUIO MAarHUTHOTO TTOJISI COJICHOMIA. 3aBUCUMOCTh B =
f(H) cepaneunrka npuBeeHa HA PUCYHKE

2. Haittu DJ1C caMOMHAYKIIMU, HABEICHHOM Ha KOHIAX KAaTyIIKW B MOMEHT t = 5C, €clii cuia
TOKa, MPO-TEKAIOLIETO MO KATyIIKe ¢ UHAYKTUBHOCTBIO 0,2 ['H, U3MEHSAETCS 110 3aKOHY
[=40-2t2 -5t (A)
3. BeBeaure hopMyny /Ui HAMPSHDKEHHOCTH MAarHAUTHOTO TIOJIS B IIEHTPE KPYyTrOBOTO TOKA.
4. UnpyktuBHOCTh pamku L= 40 mI'H. Ecnu 3a BpeMsi  cuiia TOka B paMKe YBEJIMYHIIACH HA ,
t0 DJIC caMOMHAYKIIUK, HABEJCHHAS] B paMKe, paBHa...
1) 80 mB; 2) 16 mB; 3) 0,16 B; 4) 0,8 B.
5. 3a 3 ¢ MarHuTHbIM MOTOK, IPOHU3BIBAIOLIMI IPOBOJIOYHYIO pPAaMKYy, PaBHOMEPHO
yBenuumics ¢ 6 B6 1o 12 B6. Yemy paBHo npu 3ToMm 3HayeHrne J/1C MHAYKINUU B paMKe?
1)1B; 2)2 B; 3)4 B; 4) 6 B.
Pazpnen 5: Ontuka
OIIK-1 Crioco6eH pemarh TUIOBBIE 3a/1a4d PO(PECCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MAaTE€MaTH4YeCKMX M  €CTECTBEHHbIX  HAayK C  INPUMEHEHHEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH;
1. Paccmorpure mudpakmuio cBera Ha mmienu wiu pemerke. OmnpenenuTe HaIpaBJICHHE
MHHHMYMOB U MAaKCUMYMOB M3i1y4deHus. Kak 3aBUCAT OHM OT €ro 4acToThl M JJIMHBI BOJIHBI? Kakue
YCTPOMCTBA MO3BOJISIIOT PA3JI0KUTh CBET B CIEKTP?
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2. YUro npexacrasisger co0oii aMeKTpoMarHuTHas BosHa? Yem omnpenensercss CKOpOCTh BOTHBI?
Kakme cBoiicTBa CBeTa MOATBEPKAAIOT €ro BOTHOBYIO mpupoxy? Uro MOXKHO HAOMIONaTh NpU
HAJIOKEHUU BCTPEUHBIX BOJH?

3. Uto mpoucxoauT B MeTaiiax (MOJyMPOBOJHUKAX) MO AeiicTBHEM cBeta? Kak oObscHSET
dboTtorpdext BomHOBaAS TeOopHs M UTO HaOmomaeTcs Ha omnbiTe? Kakue mpenrnonokeHus o mpupose
CBETa M KaK MO3BOJIMIIN 00BSICHUTH HaOmonaemoe? Uto Takoe kpacHas rpanuna ¢potodddexra?

4. B ueM MposBISIOTCS BOJTHOBBIE CBOMCTBA yacTull? Kak yacToTa v JTMHA BOJHBI CBSI3aHBI C
SHEPrueil W HMMITYIbCOM 4YacTHIbI? MOXHO JI1 HAOIIONaTh BOJHOBBIE CBOWCTBA KPYMHBIX TET H
MpeaAMETOB?

5. Ilpu oceemnieHnn TU(PPaKIIMOHHONW PEIMIETKH CBETOM C JJTMHOW BOJIHBI 627 HM Ha dKpaHe
MOJyYMIINCh TONIockl. PaccrosHue Mexay mojocamu MEepBOro Mopsijika OKazajoch paBHbIM 20 cM.
3Has, 4TO PKpaH PacIoIoKeH Ha paccTOSHUM 120 ¢M OT pelIeTKHU, HANTH MOCTOSTHHYIO PEIIECTKH.

6. Uto mpoucxonuT B MeTauiax (IOMyHmpoBOJHUKAX) Mof jaelictBueM cBera? Kak oObscHsET
¢doroadexT BomHOBas Teopus U uTO Habmomaercs Ha ombiTe? Kakue mpennonokeHus o mpupoje
CBETa M KaK MO3BOJIIIN OOBSICHUTH HaOmomaemoe? UTto Takoe kpacHas rpanuna Gotosdpdexra?

7. Uto mpoucxXoauT B MeTaiiax (MOJyMpPOBOJHUKAX) MO AeicTBHeM cBeta? Kak oObscHsET
dbotorpdext BomHOBaAS TeOopHs M UTO HaOmomaeTcs Ha omnbiTe? Kakue mpenrnonokeHus o mpupose
CBETa M KaK MO3BOJIMIIN 00BSICHUTH HaOmonaemoe? Uto Takoe kpacHas rpanuna ¢potodddexra?

OIIK-5 CnocoGeH yd4acTBOBaTh B IPOBEACHUH OKCIIEPUMEHTAIBHBIX HCCICIOBAHUN B
npodeccHoHaNbHON AESITeTLHOCTH,

1. Ha crexnsHHy10 I1acTUHKY (nc =1,6) HaHeceHa TOHKasl IpO3pauHas IJIEHKa C IoKa3aTejIeM
npenom-nenus ni = 1,4. [InacTuHka ocBelleHa napajieIbHbIM MyYKOM CBETa C JUTMHOM BOJIHBI A =
540 HM, mamalMUX Ha TUTACTUHKY HOpMaibHO. Kakoil MUHUMAIIBHON TONIIMHBI JOJDKHA OBITH
TUICHKA, YTOOBI OTPaXCHHBIE JIy4H UMEITH HAUMEHBIIYIO SPKOCTb.

2. Jlyd cBeTa mocienoBaTeabHO NPOXOAUT Yepe3 ABE NMPU3Mbl HUKOJS, IVIaBHBIE IUIOCKOCTH
KOTOpBIX 00pa3yroT Mexay coboit yrom 60°. Onpenenutb BO CKOJNBKO pa3  yYMEHBIIUTCS
MHTEHCUBHOCTh CBETA, BBIXOJSLIETO M3 BTOPOIO HMKOJIA, IO CPAaBHEHHIO C MHTEHCHUBHOCTBIO JIy4a,
[IAJAI0IIETO Ha MEPBbIIl HUKOJIb, €CJIM B KayK0M HUKoJe nomiomaercs 10% NHTEHCUBHOCTH CBETA.

3. luameTp BOIBb(pPaMOBON HUTHU 3JEKTpoiamrouku paseH 0,3 MM, miauHa HUTH- 5 cM. [pu
BKJIIOUYEHUH JIaMIIOUKH B ceTh 127 B upe3 Huth Teuér Tok cuioit 0,31 A. Haiitu Temneparypy HUTH
namMnodky. CuuTarb, yTO BCE BBIIEISIIOIIEECS B HUTH TEIUIO TEPSIETCS B PE3yJbTaTe JTyUYEUCITyCKaHUs.
OTHoIIe-HUE JHEPreTUYeCKUX CBETUMOCTEH Bosib(pama M abc. YEpHOro Tejda PaBHO Ui 3TOU
temneparypsl 0,31.

4. VI3 cMOTpPOBOTO OKOLIKA Me4YH HU3Nydyaercs notok ’Heprun @ = 4 x/[x/mun. Onpenenutsb
TEeMIIepaTy-py Ieuu, €CJIM IUIouaib oKomka S = 8 cm2.

5. Ha ¢orosnement ¢ karomom u3 ne3ust (ABbix = 1,8 3B ) magarot iyuu cBeTa ¢ AJIMHON BOJH
100 BM. HaiitTu HaumMmeHbllee 3HAYE€HHUE 3aJEPKUBAIOLICH pPa3HOCTH IOTEHLIMAIOB, KOTOPYIO
HEOOX0IMMO MPUIIOKUTH K (POTOIIEMEHTY, YTOOBI MPEKPATUTH (POTOIMHUCCHUIO HIIEKTPOHOB.

Paznen 6: ®usznka atoma

OIIK-1 CriocoGeH pemarh TUIOBBIE 3a/1a4i MPO(PEeCCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MAaT€MaTH4YECKMX M  €CTECTBEHHBIX  HAayK €  I[PUMEHEHHEM
MH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA;

1. Kak mpoucXoauT 3an0JIHEHUE AIIEKTPOHHBIX COCTOSIHUM B aTromMax?

2. Onpenenuts 3Hepruto (B 3B) ¢dorona, ncmyckaeMoro mpu mepexone 3JIeKTpOHA B aToMe
BOJIOpOZIa C TPETHETO HAa BTOPOH 3HEPreTUUECKUN YpoBeHb. ONpenenuTh NEPBBIM NOTEHIHUAI
BO30Y>KICHUS aTOMa BOAOPO/IA.

3. BeruuciauTh JyIMHY BOJIHBI J1e Bpoidiia 1715 31eKTpoHa, MPOIIEANIEr0 YCKOPSIONLY0 Pa3HOCTh
noTeH-muanos 2,5 B.

4. AKTUBHOCTH Ipenapara HEKOTOpOrO HM30TONa 3a IIATh CyTOK yMeHbliniack Ha 30%.
Onpenennuts ne-puoj noaypacmnazna 3Toro dJI€MeHTa.

5. Beruncauts 3HepreTudecknii apdexr Q peakumu:  3Li6 + 1HI = 2He3 + 2He4.
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6. Kakue KBaHTOBBIEC UMCIIa BBOJSATCS AJIS ONMKMCAHUS JIBHXKEHUS JIeKTpoHa B atoMe? Kakwue
OHU OIPEEISAIOT PU3NUECKUE BEIMYUHBI U KaKUM 00pazom?

7. Y3 ywero coctout siapo atroma? Kakue cuibl CBS3BIBAIOT SIACPHBIE YACTHUIIbI, KAKOBBI MX
corictBa? Kak ompenenuth nedekr macchl M 3Hepruto cBsa3u  saapa? Kakue mpouecch
COMPOBOXK/IAIOTCS BBIICJICHUEM SIIEPHOM SHEpruu?

8. Kakue kmaccel 3neMeHTapHbIX 4acTull 3HaeTe? Ha3oBuTe BHABI MX B3aUMOACHCTBHUS U
3aKOHBI COXPAHECHHS. YKAXXHUTE CIIOCOOBI PETUCTPAIIMHN M YCKOPEHHSI YaCTHII.

8.4. Bonipochl MpoMesKYTOYHOM aTTeCcTalluU
IlepBbiii cemectp (3auer, OIIK-1)
1. BBenenue: mpeamer (QHU3MKH U €€ CBA3b C JPYTUMHU JUCHUIUIMHAMH. Metoabl (uznyeckux
UCCIIeIOBAaHUH (OIBIT, TUTIOTE3a, SKCIIEPUMEHT, Teopusi). B3auMocBsA3b (PU3NKU U TEXHUKH.
2. TlonsiTHe MPOCTPAHCTBA M BpEMEHH B Kilaccudeckoil ¢pusuke. Cucremsl orcueta. [lepeme-iienue u
cKopocTb. HopMaiibHOE, TaHT€HIIMAJIBHOE U ITOJIHOE YCKOPEHUE.
3. [lonsiTHe cOCTOsSIHUS B Kilaccuueckod mexaHuke. OCHOBHAs 3ajaya JIUHAMHKU. 3aKOH MHEPIIMH.
WNHuepunanbHble 1 HEMHEpPLUAIbHBIE CUCTEMbI oTcueTa. PU3NUECKOE COJEp)KaHUuEe TMOHATUN Macchl,
CWJIBI, UMITYJIbCA, UMITYJIbCa CHIIbI, 2-i 3akoH HbtoToHa. Buabl B3auMoaeicTBull, NOHITHE O CH-TIAX
MHEPLIUU.
4. 3-11 3akoH HproToHa. BHeNIHNE ¥ BHYTpPEHHUE CUIIbI. 3aKOH COXPAHEHUS UMITYJIbCa IS 3aMKHYTOM
cucreMsl Tell. [TonsTre nenTpa Macc v 3aKOH €ro JIBUKEHUS.
5. [Monstue snepruu, paboTel U MomHOCTH. KHeTHYECKast SHEPTUs MEXaHUYECKOW cucTeMbl. Pabora
MIEPEMEHHOM CHUJIBI.
6. Ilome kak ¢opma MaTepuu, OCYIIECTBIIsIEMas CHJIOBOE B3aMMOJCHCTBHE MEXAY 4YacTUIa-MHU.
[lonstTe noreHuuManbHOro mnois. lloTeHIUManbHas SHEpPrus MaTepUaJbHOW TOYKM BO BHELIHEM
CHWJIOBOM IIOJIE M €€ CBA3b C CHJIOW, JACHCTBYIOIIEH HAa MarepHallbHYyl0 TOYKYy (Ha Ipumepe
I'PaBUTALIOHHOIO TIOJIS).
7. 3aKOH COXPAHEHHUs HHEPIMM B MEXAHUKE, KOHCEPBAaTUBHBIE U HEKOHCEPBAaTHUBHBIE CHCTE-MBI.
IIpuMmeHeHnEe 3aKOHOB COXPAHEHUS K YIPYTOMY M HEYNIPYTOMY yIapaM.
8. BpamarenbHo€ ABMKEHHUE U €T0 KMHEMAaTUYECKHUE XapaKTEPUCTHKHU: YIVIOBOE IEpeMeElle-HUE,
yIJIOBasi CKOPOCTh U YITIOBOE yCKOpeHUe. CBsA3b YITIOBBIX XapaKTEPUCTUK C TMHEHHBIMHU.
9. /IluHamuueckue XapakTEpUCTUKHM BPAILATEIBHOTO JBMKEHUS: MOMEHT CHJIbI, MOMEHT UM-IIyJIbCa,
MOMEHT MHEpLUH. Bbuncienne MOMEHTOB HHEPLIMH Te MpaBuiIbHON Gopmbl. Teopema Lllteii-uepa.
10. OCHOBHOM 3aKOH JMHAMMKY BPALLATEIBHOIO ABMKEHUS. 3AKOH COXPAaHEHUSI MOMEHTA UM-ITyJIbCa.
11. Kunernueckas sHeprusi U paboTa BO BpamaTeIbHOM JBIKEHUU.
12. KonebarenbHoe aBKeHHE. ['apMoHMYeckoe kojeOaHue U ero xapakTepucTuku. CKOpocTh U
YCKOpEHHE MTPU TAPMOHHUECKUX KOJIeOaHUsX.
13. Jlunamuka rapMoHUYecKHX Konebanui. JluddepeHnmanbHoe ypaBHEHHE TapMOHHYECKHX
koseOanuii. [IpyKUHHBIN, MaTeMaTHYeCKUi U GU3NIECKHUIA MasITHUKH.
14. 3aryxaromue xonebanus. JuddepennuanbHoe ypaBHEHHE 3aTyXalOMNX KOlIeOaHU, ero peiieHue
U aHaJIn3.
15. Beinyxzaennsie konebanus. JuddepenunanbHoe ypaBHEHHE BBIHYXICHHBIX KoJeOaHUHM, ero
pelieHue ¥ aHanus. SIBieHue pe3oHaHca
16. BomHoBble mpoueccel. MexaHu3M o0pa3oBaHUs BOJIH B yrpyroil cpene. Ilomepeunsie u
MIPOJIOJILHBIE BOJIHBL. YpaBHEHHE Oeryiieil BOTHbI. BennunHbl, XapakTepu3yIoye BOJIHY.
17. TI peobpazoBanue ['ammies. MexaHUUECKUH TPUHIMII OTHOCHTEIBHOCTH. Teopema cloke-HHS
CKOPOCTEM.
18. MonekynsipHas ¢u3uka U TepMoAMHAMUKA. WX OOBEKTBI M METOABI HCCIICOBaHMA.
Tep-monuHaMuuecKkasi CUCTEMA; €€ IapaMeTpbl U COCTOSHME. TepMOIMHAMMYECKUN IIPOLECC U €ro
BU/JIBL.
19. Monenb uneanbHOro rasa. BeIBOJ OCHOBHOTO YpaBHEHHS MOJICKYISIPHO-KMHETUYECKOW TEOPUU U
CJIEAICTBUSA U3 HET0. MOJEKyISIpHO-KHHETHYECKOE TOJIKOBaHUE a0COIIOTHOM TeMIeparyphl
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20. Yucrno crerneHei cBOOOIBI MOJIEKY. 3aKOH PaBHOMEPHOTO paCIpeeNieH s SHEPTUH 10 CTEIECHIM
cBOOOABI. BHYTpeHH:s SHEpTHsl HealIbHOTO Ta3a.

21. 3akoH MaxkcBesia A paclpeleeHusl MOJIEKY MIEaJbHOIO Ias3a 10 CKOPOCTSAM M 3HEP-THSIM
TEIUIOBOTO JBWXKeHHUA. [loHsATHE O cpenHell apupMeTHYECKOH, cpelHell KBaipaTHYHON U Haubomee
BEPOSITHOU CKOPOCTSX.

22. CpenHee YHWCIO CTOJKHOBEHHMH W CpPEIHSS JUIMHA CBOOOTHOTO MpobOera MoJekyid. SIBneHus
IIepeHoca B TEPMOAMHAMHUYECKM HEPAaBHOBECHBIX cHcTeMax: Au(dy3uss, TEmIONpOBOIHOCTS,
BHYTPEHHEE TPEHHUE.

23. Tlonstue O BHYTPEHHEW HHEPIrUM Kak (YHKIUH cocTOsiHMA. Teruiora m paboTta kKak (GOpMeI
nepenauu 3Heprud. Ilepsoe Hauano TepMOIMHAMUKI

24. llpuMeHeHue MepBOro Hauyajga TEPMOAMHAMUKHM K H3ompoueccaM. Pabora M TENIOEMKOCTh B
H30IPOLIECCaX.

25. AnnabatHblii npornecc, ypaBHenue Ilyaccona. Pabora u TerninoeMKocTs.

26. OOparumbie u HeoOpatumbie mporiecchl. Ilonstne nwmxma. [ukn Kapuo m ero KIIH mis
UJCaNBHOrO rasa. Temnosas u X0JIO0JWIbHAsS MAIVHBbI.

27. Outponus. Bropoe Hauamo TEpMOJUHAMUKHI U €r0 CTATUCTUYECKAsT MHTEPIIPETALIHSL.

28. PeanbHble ra3pl. Cuibl MOJEKYJISIPHOIO B3auMoAeicTBUs. YpaBHeHue BaHn-nep-Baanbca.
BHyTpeHHsIs1 sHEprus peajbHOTO rasa.

Bropoii cemecTp (Ix3amen, OIIK-1, OIIK-5)

1. DnexkTpuyeckuid 3apsl, 3aKOH COXpaHEHHs 3apsia. 3akoH KynoHa. DneKkTpudeckoe mode.
HanpsbxeH-HOCTB 2nekTpudeckoro mnoisd. HanpsbkeHHOCTH monst oT TodeuHoro 3apsana. Cuioble
JUHUM  HANpsDKEH-HOCTH  DJIEKTpOcTaTMdeckoro monsd. [IpuHnun — cynepno3unuu — moJei.
DIEKTPUYECKUIN TUTIOINb.

2. IloTtok BekTOpa HANMPSIKEHHOCTH AeKTpuueckoro noss. Teopema [Maycca. [IpuMeneHue Teopemsl
I'aycca nns pacdera 3JIEKTPUUYECKOTO IOJSL OT CHUCTEM 3apsAoB (o0 MPOTSKEHHAs IUIOCKOCTh, IBE
Pa3sHOMMEHHBIX 0 IJIOCKOCTH, o0 JUIMHHAs 3apsKeHHasl HUTh, 1oJ1ast cdepa, 1map).

3. PabGora mo mnepemMelieHUIo 3apsga B diekTpocTarmueckoM mone. Lupkymsauus Bekropa E.
IToTeHuu-anbHBIN XapakTep AekTpocrarndeckoro nois. Ilorennuan. I'paguent norenunana. Cessb
HaNpsOKEHHO-CTH  C  TPAaJIMEHTOM MOTEHIMAla 3JIEKTPUYECKOTOo TOJis. ODKBUIOTEHIUAJIbHbBIE
MIOBEPXHOCTH.

4. TlpoBomHMKHM B 3JeKTpUUeckoM mone. MHayuupoBaHHble 3apsabl. E BOMM3M 3apsyKeHHOTO
npoBozHuKa. [lone E BHyTpu npoBoiHUKA. DNEKTPOCTATUUECKOE SKPAHUPOBAHUE.

5. JAvdnekTpuku B iekTpudeckoM moje. [lomspHsle W HemomspHsle AudaeKkTpuku. [lomapusanus
JUDIIEK-TPUKOB B IeKTpuueckoM nose. llomspuzoBanHocThs nuanexkrpukos. Ilosme E mosne BHyTpHn
IUBJIEKTpUKa. JlMaiekTpuueckas BOCHPUMMYHUBOCTh U JAMAJIEKTPUYECKAs MPOHHUIAEMOCTb CPEIb.
BekTop HampsHKEHHO-CTM M BEKTOP DJIEKTPUUECKOTO CMELIEHUS AJIEKTPOCTaTUYECKOTO IOJIS.
CerHeToaIeKTpUKH.

6. DIEeKTPOEMKOCTh YeIMHEHHOTO MPOBOAHHUKA, cepsl, MI0CKoro KoHaeHcaropa. [lapamiensHoe u
10-CJIEI0BATEIbHOE COEIMHEHNE KOHEHCATOPOB.

7. DHeprusi 3NEKTPUUECKOTO IMOJS 3apsHKEHHBIX Tell, IUIOCKOro KOHJEHcaTopa. DHeprus, oObeMHas
IJIOT-HOCTh PHEPTUH IEKTPOCTATHUECKOTO MOJIS.

8. TloCTOSIHHBIN 3JEKTPUUYECKUM TOK, YCJIOBHS €ro cyuiectBoBanus. Cuila TOKa, IUIOTHOCTh TOKA,
OMHYEe-CKOE conpoTuBieHHE. [IIIOTHOCTh TOKAa ¢ MUKPOCKONIMUYECKOM TOUkH 3peHus. [lapannensHoe u
IIOCJIEJI0-BAaTEIbHOE COEIMHEHUE CONPOTHUBICHUH. 3aBUCUMOCTb COINPOTUBIIEHMS IPOBOIHUKOB U
[IOJyIPOBOAHUKOB ~ OT Temmeparypbl. 3akoH Owma jans  ydactka wnenud. 3akoH Oma B
muddepennnansHoi Gpopme.

9. CropoHHMe cuibl. DJIEKTPOABMIKYIAs CUla MCTOYHUKOB TOKa, HampspkeHue. 3akoH Oma Juis
3aMKHYyTOH nenu. CoeaMHEHNE NCTOYHUKOB TOKa B Oarapen. Toku KopoTkoro 3ambikanus. [IpaBuna
Kupxroda 1t pa3BeTBICHHOH LIETH.

10. PaGota m MomHOCTH, MOCTOSTHHOTO TOKa. 3akoH JIxoyms — Jlenma. 3akon J[xoyns—JIenma B
mudde-pennmansroit hopme. KITJ[ snexTpudeckoii memnu.
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11. DnexTpudyeckuil TOK B Ta3ax. JSIBJICHHWE WOHM3ALMU U PEKOMOMHALIMM MOJIEKYN Trasa.
Bonpramnepnas xapakTepuCTHKa ra3oBOro paspsaa. HecamocTosTenpHBIM Ta30BBIA  paspsm.
CaMocTosTeNnbHBIN Ta30BbIi pa3zpsai. Tineronmii, HCKpOBOH, JyroBOi, KOpOHHBIN pa3psasl. [lna3ma.
12. MarnutHoe mosie TOKOB. HampspkeHHOCTh M MHAYKUMS MarHuTHOro mnosis. CuioBbl€ JIMHUA
MarautHoro mnons. [Ipunmun cynepnosunuu. 3akoH buo-Capapa-Jlannmaca m ero npuMeHeHUE K
pacyeTy MarHUTHOT'O IOJISI OT NMPSIMOr0 OECKOHEYHOTO, MPSIMOr0 KOHEYHOT0, KPYTrOBOI'O IIPOBOJHMKA
C TOKOM.

13. Hupkynsuus Bektopa B. 3akoH mosiHOro toka. BuxpeBoil xapaktep MarHUTHOrO mosig. Pacuer
OJIsl JJTMHHOTO COJIEHOU 1A, TOPOHIA.

14. Cuna Amnepa. B3anmopnelicTBue mapajuielibHbIX MPOBOJHUKOB C TOKOM. MarHUTHBIA MOMEHT
paMKH C TOKOM . Bpamaromuii MOMEHT paMKh ¢ TOKOM B MarHUTHOM moje. [IpuHmum paGoTsl
anekTpoasurare-yieil. [1oTok BekTropa MarHuTHOM MHAYKIMH. Teopema ['aycca 11 MarHUTHOTO TOJIA.
Pa6ora no nepeme-1ieHNIO TPOBOJHUKA M KOHTYpa ¢ TOKOM B MarHUTHOM TOJIE.

15. Cuna Jlopenma. J[[BwkeHue 3apsOKEHHBIX 4YacTHI[ B MarHuTHOM Tone. Oddexr Xosma.
[Tpumenenue > dexra Xomna.

16. MarHuTHbIE U MEXAaHUYECKHE MOMEHTBI MMITyjbca (OpOMTaJIbHBIE M CIUHOBBIE) JIEKTPOHOB U
aroMoB. JlMaMarHeTuku, mapaMarHeTuky, ¢eppomarnetuku. HamarHmdeHHocTb. MaraurtHas
BOCIIPUMMYHUBOCTD U IPOHULIAEMOCTh MATHETUKOB. J[Ma- ¥ MapaMarHeTUKU B MAarHUTHOM I10JI€.

17. ®eppomarnetuku. JloMeHHass  CTpykTypa (eppOMarHeTHKOB, JOMEHHBIC  TI'PaHUIIBI.
@deppoMarHeTuk B MarHUTHOM 1onie. [lpouecchl HaMarHMYMBaHUS W [epeMarHUYMBaHUS
¢deppomarnetukoB. KpuBas HamarHuuuBaHus. lleTiss MarHUTHOTO THCTepe3nca U OCHOBHBIE
MarHUTHBIE XapaKTEPUCTUKU (EeppOMarHeTHKOB. MarHuTHble MaTrepHajbl U UX NPUMEHEHHE B
AJIEKTPOTEXHHUKE.

18. SIBnenue osnekrpomarHuTHOM wuHAYKUMK (3akoH Dapanes). [lpasuno Jlenna. Ilpupona
ANIEKTPOJBU-KYIIEH CHUJIBI SBJIEHUS AJIEKTPOMAarHUTHON uHAyKuuu (cwia JlopeHma M BHXpeEBOE
anekTpudeckoe noine). [Tpunmun padotel Tpanchopmaropa. BuxpeBbie TOKM U MX IPUMEHEHUE.

19. UHIyKTUBHOCTh KaTyIIKHU. SIBIeHHE CaMOMHIYKIIMU. TOKM TIPU 3aMbIKAaHUW U Pa3MbIKAHUU LU
C MHIYKTMBHOCTBIO. SIBI€HHME B3aMMHOW MHIYKIMU. ODHEprust U oObeMHas IUIOTHOCTb 3HEPruu
MarHMTHOTO I1OJIA.

20. IlepeMeHHBIN >IEKTPUYECKHIA TOK. AMIUTUTYIa, YyacToTa, (asza. [leiicTByromue U aMIUIUTyIHbIE
3HA-4YEHUs MEPEeMEHHOr0 TOKa M HampspkeHus. [IpuHImI paboThl reHepaTopoB MEPEMEHHOTO TOKA.
Pe3ucrop, eMKOCTh U MHIYKTUBHOCTb U, COOTBETCTBEHHO, X OMHYECKOE, EMKOCTHOE, HHIAYKTUBHOE
CONPOTUBJIEHHE B LENU IIEPEMEHHOro TokKa. BekrtopHsle amarpammbl. IlocienoBarenbHO
COEIMHEHHBIE PE3UCTOP, KOHACHCATOP U MHAYKTUBHOCThH B LIENIM NIEPEMEHHOIO TOKA. PeakTuBHOE U
MOJTHOE conpoTuBieHue nenu. CaBur Gassl MeXIy TOKOM U HalpsHKEHUEM.

21. Pe30HAaHC TOKOB M HaNpsHKEHUM B LIEMU MEPEMEHHOr0 ToKa. MOIIHOCTH B LENH MEPEMEHHOTO
toka. KoaddunmeHt MonHocTH.

22. DnexkTpudeckue konebanusi B KosebaTenbHOM KOHType. CBOOOIHBIC JEKTPUUECKHUE KOJIeOaHUsI.
HuddepennnanbHoe ypaBHEHHE CBOOOTHBIX JIEKTPUUYECKUX KoJieOaHWUW M ero pemeHue. @opmyna
Tom-coHa.

23. JluddepennmanbHoe ypaBHEHHE 3aTyXalolux KojeOaHuWid M ero pemieHue. J[eKpeMEHT u
norapuMHU-4YeCKU  JEKPEMEHT  3aTyXaHus  DJeKTpUYeckux  KojeOaHwil.  JloOpOTHOCTH
K0J1€0aTeIbHOTO KOHTYpA.

24. JIuddepeHnuranpbHOe YpaBHCHHE BBIHYXICHHBIX JJICKTPUUYECKUX KOJICOAHWW M €ro pelieHue.
Awmrun-Tyna u pa3a BEIHYKIEHHBIX KosieOaHuii. Pe3onaHc.

25. OcHoBHbIe TONOXKEHUsI Teopuun MakcBewia. Teopema l'aycca u mupkynsdmusi Bekropa E
anekTpuueckoro nois. Teopema ["aycca u nupkyssinus Bekropa B maruutHoro noss. Tok cmenieHust
U BHUXpeBoe »sjekTpudeckoe Tmosie. OOOOIIEHHBIM 3aKOH TOJHOTO Toka. CucTemMa ypaBHEHUS
Makcgemia B uHTerpasibHON (hopme. OTHOCHTEIBHOCTD IEKTPUIECKOTO U MAarHUTHOTO TOJICH.
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26. Ilonepeunslie ¥ MPOOIbHBIE YIIPYTUE BOIHBI. [lapameTpbl BOIHBI (aMILIUTYA, IEPUOA, 4acToTa,
JUITMHA BOJIHBI, BOJHOBOE 4YMCIO, (haza). YpaBHEHHE YNpPYrod BOJHBL. DJIEKTPOMATHUTHBIC BOJIHBI.
Jud-pepennmanbHoe ypaBHEHHE OJIEKTPOMATHUTHOM BOJHBI M €r0  pelIeHHe. JHEeprus
AJIEKTPOMAarHUTHbHIX BOJIH. Bekrop YMmoBa-IloiiTunra. I1Ikana aneKTpoMarHuTHBIX BOJIH (PasilOBOJIHBL,
MH(paKpacHOE U3Jie-UeHNEe, CBETOBBIEC BOJHBI, YABTPA(PHOIETOBOE U PEHTIEHOBCKOE U3IYUCHHUE).
Tpernii cemectp (Ix3amen, OIIK-1, OIIK-5)

1. CBeToBbIE BOJTHBI. DJIEKTPOMAarHUTHAs MPUPOIa CBETOBBIX BOJIH. [loka3aTenp npenomieHus Cpeibl.
3aKOHBI OTPAXKEHUS U MIPEJIOMIICHUS CBETA, IOJIHOE BHYTPEHHEE OTPaKECHUE.

2. Wnrepdepennus cpera. llpunHuunel HaOmoneHus WHTEpGEpPEHIMH, KOT€PEHTHBIE BOJHBI,
ONTUYECKasl Pa3HOCTh XOJa ABYX KOT€pEHTHBIX JIy4ei, ycloBHE max U min UHTepdepeHIH CBeTa.
Omeir IOnra. Me-TepdepeHnns Ha TOHKMX TUICHKaX, Kojblla HproToHa. [lpumeHeHue siBIeHUS
uHTEep(EpPEHITNN CBETA.

3. Hudpakums ceera. [Ipunnun Ioitrenca-®dpenens, mudpaknus cBeta. Meron 30H DpeHers.
Judpakiys Ha MajbIX OTBEPCTUAX U MAJIOM JHCKE.

4. Tonsgpuzauus cBera. EcTeCTBEHHBIM W MOJSPU30BaHHBIN CBeT. 3akoH Mamoca. [lonspuzamus
CBETa NpU OTpaXEHUHU, 3aKoH bproctepa. J[BoliHOE ydenpesnoMiieHHe, MOJIpoubl. Bpaiienue
IJIOCKOCTH MO-Jsipu3annu ceera. [I[puMeHenue siBineHus noiaspusannu ceera. Jucnepcus ceera.

5. TemnnoBoe wu3nydyeHue. XapaKTEPUCTUKH TEIUIOBOTO H3IIyUEHUS: 3HEPreTUYECKash CBETHUMOCTD,
CIIEK-TpaJIbHasl 3HEPI. CBETUMOCTD, CIIEKTpajbHas INIOTHOCTh 3HEPL. CBETUMOCTU U €€ 3aBUCHMOCTh
OT JUIMHBI BOJIHBI U3JIyYCHHUS.

6. KBanToBas npupona ceera. @oToHBI, 3HEpTHs, UMIYJIbC ¢hoToHA. J[aBIeHHE CBETa.

7. Teopust aroma Bozopoza 1o bopy. 3akOHOMEPHOCTH B JIMHEWYAThIX CIIEKTpaxX MCIyCKaHUS aToMa
BO-10p0OJ1a, IOCTYNAThl bopa, n3iaydeHne U NOmOIIEeHHE CBETa aTOMaMH BelecTsa 1o bopy. @opmyna
banemepa.

8. BomHOBBIE CBOWCTBa MHUKpPOUYACTHII, THUIOTE3a /i€ bpoilsisg, OombITel 0 AUGPAKIUUA JIEKTPOHOB.
Coot-HomieHus1 HeompeaeneHHoCTel [eli3enOepra: KOOpAUHATA-UMITYSIBC, DHEPTUS — BPEMS JKH3HU
yactull. BonHoBas ¢yHkuus u ee ¢usnueckuil cmbici, BomHoBas (yHKIUS M BEpOSTHOCTH
HAXOXKICHHSI YaCTHIIbI B 3aJaHHOM 00bEeME MPOCTPAHCTBA. YCIOBHUE HOPMHUPOBKH.

9. 3akonbl nABWXKEHUS Mukpouactull. YpaBHeHue Illpenunrepa. Ypasuenue Illpenunrepa st
CTaIlO-HApHBIX COCTOSHMI MHKpouacTull. [IBukeHue cBOOOIHON MHUKpPOUYACTHUIBI B OJHOMEPHOM
MPOCTPAHCTBE. MUKpPOUYACTHUIIA B OTHOMEPHOM NTyOOKO# MOTeHIIMAIbHOH siMe. KBaHTOBaHME YHEPTUN
u uMmmyiabca dactull. Haumbonee BeposTHOE HAXOXKICHHE YACTUIBI B TMOTEHIMAIBHON sMe.
[TpoxoxaeHue YacTUIIBl Yepe3 dJHepreTHIecKui 0aprep. TyHHETbHBIN 3P eKT.

10. AToM Bozopo/ia B KBaHTOBOM MexaHuKe. KBaHTOBbIE YHCIIa: TIIaBHOE, OPOUTAIBHOE, MATHUTHOE U
ux pusndeckuit cmbici. [IpaBuiio oTéopa U CeKTpsl UCIYCKaHUS aTOMa BOAOPOAA.

11. Cnun snektpona u onbIThl LITepHa-I'epiaxa, cMMHOBOE KBAHTOBOE YUCIIO, PEpMHUOHBI U OO30HBI.
[Tpunuun 3anpera [laynu, sneKTpoHHBIE 000JIOUYKH U OPOUTANIN, CTPOCHUE SJIEKTPOHHBIX 000JI0UEK
MHOTOIEKTPOHHBIX aromax. Tabnuia Meneneena.

12. TopmMoO3HOE U XapaKTEPUCTUIECKOE PEHTITCHOBCKOE U3NTydeHue, popmyna Mosinu.

13. CnoHTanHO€ W BBIHYXKJIECHHOE wu3iydeHue. HopMmanbHass ¥ HMHBEpPCHasT HACEJIEHHOCTh
SHEPreTUYECKUX YPOBHEH, MpUHLIUI padoThI Jiazepa. [I[puMenenue nazepos.

14. 3oHHas Teopus TBEpHOTO Tena. BanmeHTHas, 3ampenieHHas W CBOOOAHAs 30HBI, 3aOTHEHUE HMX
anek-TpoHaMu. CTpyKTypa 30H MPOBOAHUKOB, TUIIEKTPUKOB U MOTYPOBOJHUKOB

15. Crpoenue aromHoro smpa. Ilpupoma saepubix cwi. Jledekr Macc u DHEpPrusi CBS3H sIIEP.
VYnenbHast HEPrus CBA3M U €€ 3aBHUCHUMOCTb OT MAacCOBOTO YHCIAa 3JIEMEHTOB. SlIepHblE peaKiui,
3aKOHBI COXpaHe-HHUsA NpU peakuusx. Peakuuu neneHUs W LEMHas sAepHas peakuus, sIepHbIN
peakTop M aTOMHasi YHepre-Tuka. TepMosiiepHbIe peaKkiuu.

16. PammoaktuBHOCTh. CTaOWiabHBIE M pPaJMOAKTUBHBIC W30TONBI, [ |-pacmaa, [I- pacnaf,
[J-u3nydyeHue. 3a-KOHbl paguoakTUBHOTO pacnaga. llepmom momypacnmaga. AKTUBHOCTb.
EcrecTBeHHas pain0aKTUBHOCTD.
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17. Dnemenrapubie yacTHibl. DOTOH, JENTOHBI, ME30HBI, HYKJIOHBI, TUIIEPOHBI U MX OCHOBHBIC
XapaKTe-pUCTUKHU (Macca, BpeMsl KU3HU, 3apsj, CIHH, B3auMojeicTBue). YacTUIlbl U aHTUYACTHUIIBL.
[IpeBpatieHus YaCTUILL ¥ 3aKOHBI COXpaHeHUs. TUIIBI B3aUMOJICHCTBUS MEKY YaCTUIIAMU U HOCUTEIN
B3auMozencTeuil. KBapku.

18.  Judpakuus OPpaynrodepa ot oxHoil menu. JudpaknuoHnas pemerka. Paspemaromias
CIOCOOHOCTh ONTHYECKHUX MPUOOPOB. [udpakiiusg peHTTeHOBCKUX JTy4eH.

19. AOCONIOTHO 4YepHOE Teno. 3aKOHbl TEIJIOBOTO  M3iIydeHus: 3akoH Kupxroda,
Creda-na-bonbimMana, 3akoH cMmenieHuss Buna. YnerpaduoneroBas karactpoda. KBanrosas teopus
[Tnanka TemoBoro u3nydenus, popmyna [lnanka. [lpumeHeHne 3aKOHOB TETIOBOTO U3ITyYCHHS

20. Buemmnuii ¢potosd-dext, 3akonbl BHemHero (Gorodddekra, ypaBHeHue DuHITEHA. DPdekT
Komnirona. EquHCTBO KOPITYCKYJISIPHBIX U BOJTHOBBIX CBOMCTB CBETA.

21. Ipuamun 3ampera [laynm, SmeKTpOHHBIE OOOJIOUKHM W OpOWTANM, CTPOSHUE DIICKTPOHHBIX
000JI0YeK MHOTORJICKTPOHHBIX atoMax. Tabnuiia MeHeneena.

22. MukpodacTuiia B OJHOMEPHOW TIyOOKOW TMOTEHIMaIbHOW siMe. KBaHTOBaHME SHEpPruM u
uMmnyibca dactul. Haubonee BeposTHOE HaAXOXKIACHHE YACTUIBI B TMOTEHIMAJIBHON  siMe.
[TpoxoxaeHue YacTUIIbl Yepe3 dJHepreTHIecKkuii 0aprep. TyHHETbHBIH 2P eKT.

23. BonHoBas ¢yHKIus 1 ee (PU3MUeCKuii cMbIC, BomHOBas (yHKIMS ¥ BEPOSITHOCTh HAXOXKICHHUS
YaCTHUIIBl B 33/1aHHOM 00bEMe NMPOCTPAHCTBA. YCIOBHE HOPMUPOBKH.

24. Yactuupl u anTruyacTulbl. [IpeBpallieHus yacTHIl ¥ 3aKOHBI COXpaHEeHUs. TUIbl B3aUMOJEHCTBUS
MEX/1y 4acTULIaMU ¥ HOCUTENHN B3auMmoaecTeuil. KBapku.

25. CoOcTBeHHass M MpPUMECHAs TMPOBOAUMOCTb, p- M N-TIOXYNPOBOIHUKH, p-T —TIEPEXOABl B
MONYTPOBOJAHUKAX. BBIMPSIMUTENbHBIE CBOWCTBA p- —TiepexofoB. [lpuHIMN paboThl AHMOAA,
TpaH3uCTOpa, (POTOCONMPOTHUBIICHHUS, BEHTHILHOTO (hoTodeMeHTa. [I[puMeHeHre moIynpoOBOJHIKOB B
TEXHUKE.

8.5. Meronnueckne MaTepuaJibl, ONpeAe/silOlINe NPOHeIypPbl OLEHUBAHUS 3HAHMI,
YMEHHUIl, HABBIKOB H (MJIH) ONbITA IEATEJbHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl ()OPMUPOBAHUS
KOMIIeTEeHIIH i

KoHTposb 3HaHMI CTYICHTOB 110 TUCIHUILIMHE TIPOBOAUTCS B YCTHOM M MUCBMEHHOM (hopme,

IpeayCcMaTpUBaeT TEKYUIHMH M MPOMEXKYTOUHBIH KOHTPOJIb. MeToasl KOHTPOJIA: - TecToBas (opma
KOHTPOJISL; - YCTHast (opMa KOHTPOJISL — ONMPOC M OOIICHUE ¢ ayIUTOpUEH 10 MOCTaBICHHOM 3a1a4e B
yCTHOW (opme; - pelieHne ONpeAeTCHHbIX 3a/aHuil (3a7a4) 1Mo TeMe MPAaKTUYEeCKOTro Marepuana B
KOHIIE MPAKTHYECKOTO 3aHATHUS, B IEMAX APPEKTUBHOCTH YCBOSIEMOCTH MaTepHaja Ha NpakTHKE. -
MOOIIPEHNE UHIUBUAYAIBHBIX 3aJIJaHHH, B KOTOPBIX CTYACHT MpopaboTai caMOCTOSTEIHHO OOJbIIOe
KOJIMYECTBO JIONOJIHUTEIbHBIX HMCTOYHUKOB JIUTEpaTyphbl. TeKyIMi KOHTPOJIb IpeaycMaTpUBacT
YCTHYIO (JOpMyY OIpOca CTYACHTOB M MUCbMEHHBIM SKCIPECC-0MPOC MO OKOHUYAHUIO U3YUCHHUS KaxXI10H
TEMBL.

9. IlepeueHb y4eOHOM JJUTEPATYPBI

1. ®usuka : [ DIeKTPOHHBIN pecypc] : yueOHOe mocoOue 1Mo OpraHu3alry 1 MPOBEACHUI0
npaktudeckux 3ausatuii / ®I'BOY BO Yum. roc. yH-T 5KOHOMUKH 1 cepBuca. - Yda : [6. u.], 2015
- Cucrem. TpeboBanus: Hanuune moakioueHus K JTOKaJIbHOU ceTr akajeMun u k Matepher ; Adobe
Acrobat Reader. - URL: https://lib.rucont.ru/efd/350682/info Y. 1 : Pa3nenst «MexaHuka.
MonekynsipHas ¢usuka. Tepmonunamukay / [coct.: O. A. Jlenuconal.

2. AbapaxmanoBa, A. X. ®usuka. Paznen "Mexanuka" : [ DIEKTpOHHBIN pecypc] : TEKCTHI
nekuuit / A. X. A6npaxmanona ; @I'BOY BIIO Kazan. Hai. uccnen. TexHom. yH-T. - Kazanb : 31-Bo
KHUTY, 2013. - on-line. - Cucrem. TpeboBanus: Hanudre noaKI04eHUs K JTIOKAIBHOM CETH
akanemuu u k Matepuer. - URL: https://lib.rucont.ru/efd/302684/info

3. OnopHBI€ KOHCTIEKTHI 10 AJIEKTPOMArHeTU3My : [ DIEKTPOHHBIN pecypc] : yueOHoe mocobue /
10. B. bo6sunes [u np.]. ; @I'BOY BIIO Tynbckuii rocyjapCcTBEHHBIH Ne1arorndeckuii yH-T um. JI.
H. Toncroro. - Tyna : TT'TTY, 2015. - on-line. - Cuctem. TpeboBanus: Hanmune nogxiroueHus K
JIOKaJbHOM ceTu akanemun U kK Muteprert. - URL: https://lib.rucont.ru/efd/338176/info
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4. Jlapuenko, B. M. ®usuka : [ DnekTpoHHBIH pecypc] : yaeOHOe mocobue A u3ydeHus paszena
Kypca cTynentamu cnenuanbHocTeit: 080502.65, 250401.65, 250403.65, 150405.65 ounoil, 3a0uHOi
U 04HO-3a04HOU opm oOyuenus. Y. 7. Onruka / B. M. Jlapuenxo ; [OY BIIO Cu6I'TYV,
Jlecocubupckuit punman. - Kpacuosipek : [6. u.], 2011. - on-line. - Cucrem. TpeboBaHus: HaTU4YKE
MOAKJIFOYEHHUS K JIOKAJIbHOU ceTu akagemuu U K Murepuer. - URL:
https://lib.rucont.ru/efd/261069/info

5. ®usuka. OnTuka : [ D1IeKTpoHHBIN pecypce] : yueOHoe nocodue : B 2 4. / ®I'BOY BIIO
Tynbckuit roc. nea. yu-T um. JI. H. Tonctoro. - 2-e uzn., mepepad. u gom. - Tyna : TT'TTY, 2013 -
Cucrem. TpeboBanus: Hamndaue moakimodeHus K JOKaIbHOM ceTr akajaemMuu U Kk iatepHeTt ; Adobe
Acrobat Reader. - URL: https://lib.rucont.ru/efd/238598/info Y. 1 : 'eomeTpudeckas ontuka / [COCT.:
A. B. ITapamoHoOB u 11p.].

6. ®usuka. OnTuka : [ DIeKTpoHHBIN pecypc] : yueOHoe nocodue : B 2 4. / ®I'BOY BIIO
Tynbckuit roc. nea. yu-T um. JI. H. Tonctoro. - 2-e uzn., nepepad. u gom. - Tyna : TT'TTY, 2013 -
Cucrem. TpeboBanus: Hamnyue moakimodeHus K JOKaIbHOM ceTr akajaemMuu U Kk atepHeTt ; Adobe
Acrobat Reader. - URL: https://lib.rucont.ru/efd/238599/info
Y. 2 : BonrroBast ontuka / [cocT.: A. B. [TapamonoB u n1p.]. - on-line

10. Ilepevyens pecypcoB HHGOPMALHOHHO-TEJIeKOMMYHHKAIIMOHHOM ceT HTepHeT
1. http://elib.udsau.ru/ - GubMMOTEKA AMEKTPOHHBIX Y4eOHBIX MOocoOuit Yamyprckoro [AY
2. http://fizkaf.narod.ru - Kadenpa ¢puzukun MockoBCKOTO HHCTUTYTa OTKPBITOTO 00pa3oBaHUs

3. http://genphys.phys.msu.ru - Marepuamnsr kadeaps oomieit puzuku MI'Y um. M.B.JlomonocoBa:
y4eOHbIe TOCOOUs, (GPU3NICCKUI MPAKTUKYM, BUACO- U KOMITBIOTEPHBIC IEMOHCTPAIIH

4. http://kvant.mccme.ru - KBaHT: HayqHO-TTONYJISIPHBIA (DHU3UKO-MAaTEMaTHIECKHH Ky pHAIT

5. portal.udsau.ru - ITopran Yamyprckoro ['AY ¢ 6ubnamorexol ya4eOHbIX TOCOOMI, MHPOpMAITHE
00 ycneBaemoctu, BKP, pacniucanusiMu yueOHBIX 3aHATUH U MIperoiaBaTeinei

6. http://elibrary.ru/ - Hayunas snekrponnas 6ubianoreka eLIBRARY.RU

11. Metoguyeckne ykazanus 00y4armuMcs 0 OCBOCHUIO M CHUILTHHBI (MOIYJIA)

[lepen m3yueHueM NUCUUIUIMHBI CTYAEHTY HEOOXOAMMO O3HAKOMHUTHCS ¢ pabouell mporpammoi
JTUCHUILTUHBL, U3YYUTh EPEUeHb PEKOMEHIyeMOH JTUTepaTypbl, IPUBEICHHON B paboueil mporpamme
TUCUMIUTUHBL. J{1s1 3¢ (deKTUBHOTO OCBOECHMS AMCLUUIUIMHBI PEKOMEHAYETCSl IMOCEelaTh BCE BUIBI
3aHATUNA B COOTBETCTBUHU C PACIHUCAHHWEM M BBIMOIHITH BCE JIOMAIHUE 3a/laHUsl B YCTaHOBJICHHbBIC
[perojaBarTesieM Cpokdu. B ciydae mporycka 3aHsATH MO0 yBaXUTEIbHBIM IMPUYMHAM, HEOOXOIUMO
MOJTyYUTh y MIPEenoiaBaTelis HHANBUYalbHOE 3aJjaHKe 10 MporyieHHol Teme. [lomyuenHbie 3HaHUS
U YMEHHS B IPOLECCE OCBOCHUS IUCHUIUIMHBI CTYICHTY PEKOMEHIYETCS] MPUMEHSTH JJIsi pelIeHHUs
3aj1ad, He o00s3aTeNbHO CBA3aHHBIX C MPOTpaMMON JTUCHUIUIMHBI. BiageHue KoMIETEHIUSIMHU
JTUCLUILTMHBL B TIOJTHOM Mepe OyleT moaTBepKaaTbes BammM yMeHneM CTaBUTh KOHKPETHBIE 3a]1auH,
BBISIBJISITH CYIIECTBYIOLIUE IPOOJIEMBI, peliaTh UX U MPUHUMATh Ha OCHOBE MOJyUYEHHBIX PE3yIbTaTOB
onTuMaibHble pemieHus. OCHOBHBIMM BHAAMM YYEOHBIX 3aHATHH A1 CTYACHTOB IO Yy4eOHOMH
TUCHMIUIMHE  ABISIOTCA: 3aHATUS  JIGKIMOHHOTO THMNA, 3aHSATHUS CEMHUHApCKOro TUMA U
caMocCTosITelIbHas paboTa CTyJAEHTOB.

®op™mbl paboTHI Metoauueckue yKa3aHus A1l 00ydaronmxcs

JlexumonHble 3aHATHS (PaboTa Ha JEeKIMM ABIISCTCS OY€Hb Ba)KHBIM BHJIOM JNESTEIHLHOCTH IS
W3Yy4YCHUS AUCIUIUIHHBI, T.K. Ha JICKIIUW TPOUCXOAUT HE TOJIBKO COOOIICHUE
HOBBIX 3HAHUM, HO M CHCTEMAaTH3a1isg U 0000IeHe HAaKOIJIEHHBIX 3HAHWMH,
dbopMHUpOBaHUE HA UX OCHOBE MJICWHBIX B3IVISIOB, YOSKICHHM,
MHPOBO33PEHHUS, PA3BUTHE TIO3HABATEIBHBIX U PO(HECCHOHAIBHBIX
HHTEPECOB.
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Kparkue 3anucu nexuuii (KOHCIIEKTUPOBAHKE) IOMOTAET YCBOUTH Marepuall.
Hanmcanue KoHCTIEKTa JIGKLIUH: KPATKO, CXEMaTUYHO, MTOCIIEI0BATEIbHO
(UKCHPOBATH OCHOBHBIE MOJIOKEHUS, BEIBOABI, (POPMYITHPOBKH, 0000IIECHNUS;
1IOMeuaTh Ba)KHbIE MBICIIH, BBIJICJIAThH KITIOYEBBIE CIIOBA, TePMUHBL. KOHCTIEKT
JydIle MOIpa3IeNaTh Ha MMyHKTHI, naparpadsl, cCOOI0aas KPaCHYIO CTPOKY.
[IpuHIIMNIMaNBHBIE MECTa, ONpeAeNeHHs, (POPMYIIBI CIEAYET COPOBOXKIATH
3aMEUaHUSMH: «BaXKHO», «0CO00 BaXKHO», «XOPOIIIO 3aIIOMHUTEY U T.II.
[IpocnymuBanue 1 3aKMCh JEKIIMA MOXKHO MPOU3BOAUTH MPH MTOMOIIN
COBPEMEHHBIX YCTPOICTB (AUKTO(OH, HOyTOYK, HETOYK H T.IL.).

Paboras HaJ KOHCTIEKTOM JIEKIIMIA, BCETa CIeAyeT UCII0Ib30BaTh HE TOJIBKO
y4eOHUK, HO U Ty JINTEPATypy, KOTOPYIO TOTOTHUTEIHLHO PEKOMEH/I0BAT
JIEKTOP, B TOM YHCJI€ HOPMATHBHO-TIPABOBBIE aKThl COOTBETCTBYIOIIEH
HarpaiaeHHOCTHU. 1o pe3ynbraTram paboThl ¢ KOHCIIEKTOM JIEKIIUH CIEAYET
0003HauYUTh BOMPOCHI, TEPMUHBI, MaTepHall, KOTOPBI BBI3BIBAIOT TPYAHOCTH,
MTOMETUTh U TIONBITATHCS HAUTH OTBET B PEKOMEHIyeMOoU tuteparype. Eciau
CaMOCTOSITENIbHO HE yIaeTcsl pa300paTbcsi B MaTepuase, He00X0IuMo
chopMyaupoBaTh BOMPOC U 3a7aTh MPENOAaBaTENO0 Ha KOHCYIbTALUY, Ha
3aHATUU CEMUHAPCKOTO TUIIA.

JIeKIIMOHHBII MaTepHa sBiseTcs: 0a30BbIM, C KOTOPOTO HEOOXOAMMO HAaYaTh
OCBOEHHE COOTBETCTBYIOIIETO Pa3Jiesa WIN TEMBI.

JlaGoparopHsie
3aHATHUSA

[Ipn moAroToBKe K 3aHATUAM U BBIIIOJHEHUH 33JaHUN CTYIEHTaM CIIEIYeT
UCIIOJIb30BaTh JUTEPATyPy U3 PEKOMEHJOBAHHOI'O CIIMCKA, A TAKXKE
PYKOBOJCTBOBATBCS YKa3aHUSAMU U PEKOMEHAALNUSIMHU MIPENOAABATENS.

[lepen kaxabpIM 3aHATHEM CTYIEHT U3Y4YaeT IUIAH 3aHSITHUS C IEPEUYHEM TEM U
BOIIPOCOB, CIIMCKOM JIMTEPATYPhI U IOMAITHUM 33J]aHHEM 110 BHIHECEHHOMY
Ha 3aHATHE MaTepHuay.

CryneHTy peKOMEHIYyEeTCs CIeYIoNas CXeMa MOATOTOBKH K 3aHITHIO U
BBIITOJHEHHIO JOMAIITHNUX 3aJaHMI:

- MpopadboTaTh KOHCTIEKT JIEKIIUN;

- IPOAHAIU3UPOBATh JIUTEPATYPY, PEKOMEHIOBAHHYIO 110 U3y4aeMOMY
pazneny (MOIyI0);

- U3yYUTh PEIICHUS TUTIOBBIX 3a/1a4 (ITPH HATMYUHN);

- peLuTh 3a/IaHHbIE JOMAITHUE 33]IaHNUS;

- TIpH 3aTPyAHEHUAX CHOPMYIUPOBATH BOMPOCHI K TIPETIOaBATEIO.

B KoHIIe Ka)X10T0 3aHATUS TUIIA CTYAEHTHI MOTYYAIOT «JIOMAITHEE 3aJaHuE
JUISL 3aKpEIUICHHS TPOMIECHHOTO MaTepuaia. JloMalHue 3a1anus
HEOOXOMMO BBITIONHSTH K KOXKIOMY 3aHATHIO. CI0KHBIE BOIPOCHI MOKHO
BBIHECTH Ha 00CYXKJICHHE Ha 3aHATUU CEMUHAPCKOTO TUTIA WK Ha
WHJUBUTyaJIbHbIE KOHCYJIBTALIUU.

CamocTogreapHas
pabora

CamocrosTenbHas padoTa CTYIEHTOB SBJISIETCS COCTaBHOW YaCThIO MX
yueOHOi1 paboThI ¥ UMEET 1IeIbI0 3aKpeIyICHHE U yIIIyOlIeHue MoTy4YeHHbBIX
3HaHUI, yMEHUI U HABBIKOB, IOUCK U MPHOOPETEHNE HOBBIX 3HAHUH.

CamocTosiTenpHas paboTa CTYICHTOB BKJIIOYAET B ceOsi OCBOCHHE
TEOPETUYECKOr0 MaTepraia Ha OCHOBE JICKIIUI, PEKOMEHTyEMOMH
JUTEpaTypbl; HOATOTOBKY K 3aHATUSIM CEMUHAPCKOTO TUIIA B
VHAMBHUIYyaJIbHOM U IPyHIoOBOM pexkrme. COBETHI 110 CaMOCTOSITETLHOM
paboTe ¢ TOYKU 3pEHUS UCTIOIb30BAaHUS JIUTEPATyPhl, BPEMEHH, [ITyOUHBI
npopabOTKH TEMBI U JIp., @ TAK)KE€ KOHTPOIIb 32 ACSITEIbHOCTBIO CTYCHTa
OCYUIECTBIISIETCS. BO BpeMsl 3aHATHIA.
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Ienbro npenonasarens sABISETCS CTUMYJIMPOBAHUE CAMOCTOSTENIBHOTO,
yIITyOnEHHOTO U3y4eHHUs MaTepualia Kypca, XOpoIo CTpyKTYpPUPOBAaHHOE,
IIOCJIEI0BATEIbHOE U3JI0KEHUE TEOPUU Ha 3aHATHUX JIEKIIMOHHOIO TUIIA,
0TpabOTKa HABBIKOB PELICHHUS 3aa4 U CHCTEMHOT0 aHaJIM3a CUTyalluid Ha
3aHATUAX CEMUHAPCKOIO TUIIA, KOHTPOJIb 3HAHUN CTYICHTOB.

Ecii caMoCTOsITENbHO HE yIaIoch pa3o0parkes B MaTepuae,
chopMynupyiiTe BOmpoCckl 1 00paTuTeCh Ha TEKYIIEH KOHCYJIBTAIIUH WK Ha
OnmypKaifIeit ISKIMK 3a MTOMOIIIBIO K TIPETIo1aBaTelNto.

[ToMmuMO caMOCTOATENBHOTO U3yUYEHHSI MATEPUAJIOB 110 TEMaM K
CaMOCTOSITENIbHOI paboTe 00yJaromuxcsi OTHOCUTCS MOJATOTOBKA K
MPaKTUYECKUM 3aHATHSIM, 110 PE3yJabTaTaM KOTOPOM MPEACTABISETCS OTYET
MIPETIO/IaBaTelIi0 U MPOXOTUT cobeceioBaHHeE.

[Ipu camocCTOATENBHON NOATOTOBKE K MPAKTUYECKOMY 3aHATHIO
oOyJaromuiics:

- OPraHU3yeT CBOIO JIEATEIBHOCTh B COOTBETCTBUU C METOINYECKUM
PYKOBOJICTBOM IO BBITIOJTHEHHIO MPAKTUYECKUX paboT;

- U3y4aeT nH(OPMAIlMOHHbBIE MaTEPHUAIBI;

- MOJTOTABIMBACT U OPOPMIISICT MaTePHAIIbI MPAKTUYECKUX paboT B
COOTBETCTBUH C TPEOOBAHHUSIMH.

B pesynbrare BHIIOIHEHUS BUIOB CAMOCTOSTEILHON pabOThl MPOUCXOIHUT
¢dopMHpoOBaHUEe KOMITETEHIINH, YKa3aHHBIX B paboueil mporpaMmsl
JUCUUTITUHBI (MOYJIS).

IIpaxkTrueckue
3aHATUSA

@DopMbI OpraHU3alUU MPAKTHUECKUX 3aHATUH ONPEACIISIOTCS B
COOTBETCTBHUH CO CHEIUPUUECCKUMHU 0COOCHHOCTSIMU YU4EOHOM TUCIUTUIUHBI
U nesiMu 00ydeHus. MiMu MoryT ObITh: BBITIOJIHEHUE YIPAXKHEHUH, peleHne
THUIOBBIX 337124, PELICHUE CUTYaIlMOHHBIX 3a/1a4, 3aHATHS IO
MOZETTUPOBAHUIO PEATILHBIX YCIOBUH, 1€TIOBBIE UTPHI, UTPOBOE
POEKTHUPOBAHUE, UMUTALIMOHHBIC 3aHATHS, BHIC3/IHBIC 3aHATHS B
opranu3anuu (IpeAnpHusIThs), 3aHATUA-KOHKYPCHI U T.A. [Ipu ycTHOM
BBICTYIIJICHUU 110 KOHTPOJIBHBIM BOIIPOCAM CEMHUHAPCKOTO 3aHATHS CTYACHT
JIOJDKEH M3Jarath (He YMTaTh) MaTepHail BHICTYIUICHHUS] CBOOOTHO.
Heo0xonrMo KOHIIEHTPUPOBATh CBO€ BHUMAHUE HA TOM, YTO BBICTYIUICHUE
JIOJDKHO OBITH 00palleHo K ayAuTOPUH, a He K MPEIoaBaTelo, T.K. 3TO
3HAYUMBIN acTeKT (POPMHUPYEMBIX KOMITETCHIINH.

ITo oxkOHUaHMM CEMUHAPCKOTO 3aHATUS 00yUaIOLIEeMyCsl CleyeT IOBTOPUTh
BBIBO/IbI, IOJTY4YEHHBIE HA CEMUHApE, IPOCIIEIUB JIOTUKY UX TOCTPOCHUH,
OTMETHB IOJIOKEHU, JISKalIUe B UX OCHOBE. J1J1s1 3T0ro o0yyaroumemycs B
TeueHHe CEMUHapa cielyeT J1enaTh IOMETKU. bosee Toro, B ciydae
HETOYHOCTEH M (WJIM) HEMOHUMAaHUS KaKoTro-JIM00 BOTIpOCca MPOMICHHOTO
Marepuaia oOyJaromemMycs ciieayeT 00paTuTbes K MPernojaBaTesIto 1is
HOJTY4EHUsI HEOOXOJUMOM KOHCY/IbTAllMH U Pa3bsICHEHUSI BO3HUKILEH
CUTYallUN.

[Tpy nOArOTOBKE K 3aHATHAM CTYACHTAM CJIEAYET UCIIONb30BaTh JIUTEPATYPY
U3 PEKOMEH/I0BAaHHOTO CIIMCKA, @ TAK)KE PYKOBO/ICTBOBATHCS YKa3aHUSIMU U
PEKOMEHJallUAMU IpenoAaBaTels.

[Tepen xaxabIM 3aHATHEM CTYACHT U3Yy4aeT IUIAH 3aHATHUS C IEPEUYHEM TEM U
BOIIPOCOB, CIIUCKOM JIMTEPATYPhl U JJOMAIIHUM 33JaHUEM 10 BBIHECEHHOMY
Ha 3aHITHE MaTepuaiy.

CTyneHTy peKOMEHIYETCS CISAYIONIas CXeMa IMOATOTOBKH K 3aHITHIO U
BBIIOJIHEHHIO TOMAITHUX 3aJaHMIi:

- mpopaboTaTh KOHCIIEKT JICKITHH;
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- MPOAHATTU3UPOBATH JINTEPATYPY, PEKOMEHIOBAaHHYIO 110 H3y4aeMOMY
pasneny (MoayIwo);

- U3YYHUTh PEIICHUS TUTIOBBIX 3a/1a4 (TP HAJTMYUH );

- peIInTh 3aIlaHHbBIC IOMAITHUE 3a/IaHUS;

- IpU 3aTPyTHEHUSIX CHOPMYITUPOBATH BOMPOCHI K MPEIOIaBATEIIIO.

B koHIIE Ka)KA0T0 3aHATHS CTYACHTHI MOJTYYAlOT «IOMAIITHEE 3aIaHue) JIJIs
3aKperuIeHHsI TPOHICHHOTO MaTepurana. JloManiaue 3aanus HeoOX0MMO
BBITTOJTHATH K K&KAOMY 3aHATHIO. CII0)KHBIE BOIIPOCH MO’KHO BBIHECTH Ha
00CyXIeHHE Ha 3aHITHUH WU Ha UHIWBUAYaIbHBIC KOHCYJIBTAIINH.

Onucanue BO3MOKHOCTEIH M3ydeHus1 TUCHUILTUHBI Junavu ¢ OB3 u uaBaauaamu
OOyyaromuMcsi ¢ OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 3[JOPOBBSl MPEAOCTABISIOTCS CHEHAIbHBIC
y4eOHUKH, y4eOHble MOCcoOUs M TUAAKTHUECKHE MaTepualbl, ClielualbHble TEXHUUECKHE CPe/ICTBa
0o0y4yeHHs] KOJUIEKTMBHOTO W WHIUBUAYaJIbHOTO IOJIb30BAaHUS, YCIYTH acCUCTeHTa (TIOMOILHUKA),
OKa3bIBAIOIIETO  OOyYaromUMCS HEOOXOAMMYIO TEXHHYECKYI0 IOMOIb, a TaKke YCIyru
CYPIOIEPEBOTYMKOB U TU(IOCYPAONEPEBOTUUKOB.

OcBoeHHe IUCHUILTUHBI (MOAYNA) OOy4arolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
MOKET ObITh OPraHU30BaHO COBMECTHO C JIPYTUMH 00y4alOIIMMUCS, a TaK K€ B OTACIBHBIX TPYIINax.
OcBoeHHe IUCHUILTUHBI (MOAYNA) OOy4arolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
OCYUIECTBIIIETCA C YYETOM OCOOEHHOCTEM MCUXO(PU3NYECKOTO PpPa3BUTHS, WHINBUAYAIbHbBIX
BO3MOXKHOCTEH U COCTOSTHUS 3710POBbSL.

B nensix 1oCTymHOCTH MOMy4YeHHs BhICIIEro 00pa30BaHusI 110 00pa30BaTeNbHON MPOrpaMMe JIMIaMH ¢
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsI ITPH OCBOCHUH TUCIMILIMHBI (MOIYJIs1) 00ecIieunBaeTCs:
1) st U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI 11O 3pEHHIO:

- IPUCYTCTBHE aCCHUCTEHTA, OKA3bIBAIOLIUI CTYIEHTY HEOOXOAUMYIO TEXHHUECKYIO TIOMOILb C y4ETOM
MHAUBUAYAIbHBIX OCOOCHHOCTEH (1momMoraeT 3aHsATh pabouee MecTo, MepelBUraThCs, MPOYUTATh U
oopMHTH 3a/1aHKE, B TOM YHUCIIE, 3aMIUCHIBAsI 1O/ AUKTOBKY),

- TNHCHMEHHBIC 3aJaHUsl, a TAKXKE HMHCTPYKIHMH O TOPSJKE WX BBHIIOTHEHHUS OQOPMIISIFOTCS
YBEIMUYEHHBIM IPU(TOM,

- cIienuagbHble Y4eOHUKH, YdeOHbIe TOCOOUs M AUAKTHUYECKHE MaTepuanbl (MMEIOIIne KPYHMHBIH
mpUQT WK ayauodaitssr),

- IHAUBUAYaJbHOE paBHOMEpHOE ocBenieHue He meHee 300 ok,

- Npu HEOOXOAUMOCTU CTYACHTY JJIsi BBINOJIHEHUS 3a/aHus TPEIOCTABISIETCS YBEIUYMBAIOIIEe
YCTPOMCTBO;

2) Ui UL ¢ OTPAaHMYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbS IO CIYXY:

- IPUCYTCTBHE aCCUCTEHTA, OKAa3bIBAIOIIMIA CTYIEHTY HEOOXOAUMYIO TEXHHUYECKYIO IOMOIIb C YUYETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH (TIOMOraeT 3aHATh pabouee MecCTO, MEpeIBUTaThCs, MPOYNUTATh U
oopMuTh 3a1aHNE, B TOM YHCIIE, 3aIIUCHIBAS IO/ AUKTOBKY),

- olecreunBaeTcs HaJW4YUe 3BYKOYCHJIMBAIOUICH ammapaTypbl KOJJIEKTUBHOTO MOJb30BaHUS, MpPU
HE00XOTUMOCTH oOyyaroiemycs MIPEIOCTaBIISIETCS 3BYKOYCHUJIUBAIOLIAst anmaparypa
MHANBUAYATbHOTO MOJIb30BAHMS,

- obecrieuynBaeTcs Ha/IIeKAIIMMU 3BYKOBBIMH CPEJCTBAMHU BOCTIPOU3BEACHUS HH(POPMAITUH;

3) s MO ¢ OTPaHUMYEHHBIMH  BO3MOXKHOCTSAMHU — 3[I0POBBSI, HUMEIOUIMX  HapyLICHHs
OTIOPHO-/IBUTaTeNIbHOTO amnmapara (B TOM YHCJe C TSHKEIbIMU HapyLICHUSIMU IBUTaTeNbHBIX (QyHKIUN
BEPXHUX KOHEUHOCTEH U OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):

- MUCHMEHHBIC 3aJaHUs BBITIONHSIIOTCS HA KOMITBIOTEPE CO CIEeNHATU3UPOBAHHBIM MPOTPAMMHBIM
o0ecrie4eHneM W HaJMKTOBBIBAIOTCS ACCUCTEHTY;

- 10 KeJIAaHUIO 00yYaroIIerocs 3a1aHusi MOTYT BBITIOIHATHCS B YCTHOH (opme.

12. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOT M
WNHpopManmoHHbIE TEXHOJIOIMU Peaau3alii AUCUUIUINHBI BKIIOUAIOT
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12.1 IIporpammHoe o0ecneyeHue

1. Omepanuonnas cuctema: Microsoft Windows 10 Professional. Ilo mommucke mist y4eOHOTO
npomecca. [locnennsisi moctymHas Bepcusi mporpammbl. Astra Linux Common Edition. [[oroBop
Nel73-I'K/19 or 12.11.2019 1.

2. bazossrit maket nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas nuuensus. Jloroop Ne79-'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas nunensus. Jorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. Beccpounas nunensus. JoroBop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. Bbeccpounas nunensus. oroBop Nel06-I'K ot 21.11.2011. P7-Odmuc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

12.2 CoBpemeHHble mnpodeccuoHabHbIe 0a3bl [JaHHBIX W HH(OPMaINMOHHBbIE
CIIPaBOYHbIE CHCTEMbI
1. MudopmannoHHO-CIIpaBoYHas cucTeMa (CHpaBOYHO-TIpaBoBasi cucTema) «KOHCYIbTaHT IUTIOCH.
Cornamenne Ne HKII2016/JICB 003 ot 11.01.2016 mns ucmosib30BaHHS B YYEOHBIX IIEISIX
6eccpounoe. OOHOBsIETCs peryaspHo. JIueH3uss Ha Bce KOMIBIOTEPHI, UCIOb3yeMble B y4eOHOM
nporecce.
2. Ilpodeccuonanpupie 6a3bl gaHHBIX Ha Twiatrpopme 1C: Ilpenmpustue ¢ AOCTYIHBIMHU
koHpurypanusmu (1C: ERP Arponpombmienusiii kommieke 2, 1C: ERP Dwnepreruka, 1C:
Byxrantepusi momnoko3aBoma, 1C: byxranrepuss nrunedadbpuxu, 1C: Bbyxranarepus snmeBatopa u

koMOuKopmoBoro 3aBoaa, 1C: O6menut, 1C: Pecropan. @pont-oduc). JIuneHsnoHHslid 1oroBop Ne
H8775 or 17.11.2020 1.

13. MarepuajbHO-TeXHH4YECKOe o0ecneyeHne JUCHUMILTUHbI(MOLYJIs)
MarepuanbHO-TEXHUYECKOE 00ecreueHne JUCUUTUTHHBIL:
OcHaiuenue ayauTopui
1. YuebHast aymuTopus Ui NPOBEACHUS 3aHATHI JEKIIMOHHOTO U CEMUHAPCKOT0 TUIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAlMH, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM arTecTaluu. AyIuTopus,
YKOMIUIEKTOBAaHHAsl CHEIHAIM3UPOBAHHON MeEOENbl0 U TEXHMYECKHMMM CpelcTBaMu 00ydyeHwus,
CITYXaIMMU JIJIS TIPEACTABICHUS yueOHOM nHpOpMauu OOJbIION ayTuTOPUN

2. YuebHas aymuTOpHs JUIsl IPOBEACHUS 3aHATUHN JIEKIMOHHOTO U CEMHHAPCKOTO THUIIA, FPYMIIOBBIX U
WHAUBUAYAIbHBIX  KOHCYJbTAlMH, TEKyIIEro KOHTPOJS M  IPOMEXKYTOUHOM  aTrTecTaluu
(mpakTUYeCcKUX 3aHATHH). AyauTOpus, YKOMIUIEKTOBaHHAsl CIEUUATU3UPOBAHHOW MeOenblo,
KOMITBIOTEpAaMH C HEOOXOIMMBIM MpOrpaMMHBIM oOecriedeHneM, BbIXoAoM B «VHTepHET» U
KOpPIOPaTUBHYIO CETh YHHUBEPCUTETA

3. YuebHast ayquTopust AJis MPOBEICHUS 3aHATHI JEKIIMOHHOTO ¥ CEMUHAPCKOI0 TUIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX  KOHCYJbTALMH, TEKyIIEro KOHTPOJS M  IPOMEXKYTOUHOM  aTrTecTaluu
(J1abopaTOpHBIX  3aHATHH). AyIUTOpHS, YKOMIUIEKTOBAaHHAs CIEIUAIM3UPOBAHHON MeOenblo,
KOMITBIOTEpAaMH C HEOOXOIMMBIM MpOrpaMMHBIM oOecriedeHneM, BbIXoAoM B «VHTepHET» u
KOpPIIOPAaTUBHYIO CETh YHUBEPCHUTETa, YCTaHOBKa Uil TPaJAyHpOBaHUs BOJBTMETpa MpPH MOMOIIU
amMmepMeTrpa.; YCTaHOBKa [UJIsi HM3MEPEHHs KpUBOM HAMAarHUYMBAHUS W TMETIM MarHUTHOTO
rucTepesrca (peppoMarHeTHKOB ¢ MOMOIIBI0 ocmwuorpada; YcranoBka st usMmepenus KIIJ u
ko3¢ unmenta Tpanchopmaruu TpaHcpopmaTopa.; YCTAaHOBKA JUIsl HM3MEPEHHS pa3MEpoB |
oTpesiesieHUe MapaMeTpoB 00bEMOB TEJ MPABIIIBHON reOMETPHUUECKON (OPMBL.;

4. IlomemnieHne Aasi caMOCTOSTENbHON paboThl.lloMerenne ocHaIEHO KOMITBIOTEPHOM TEeXHHUKOM ¢
BO3MO)KHOCTBIO TIOJKIIIOUEHUs] K ceTH VHTepHeT M oOecreueHHeM [OCTyNna B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy OpraHU3alHH.

5. [omernenus a1 XpaHeHUsT U MPO(PHIIAKTHIECKOTO 00CITy)KHBaHUS y4eOHOTO 000py/I0OBaHUSI.
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