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

2. Mecto nucunmimabl B ctpykrype OOII BO
JucriunnmHa «Pu3uka» OTHOCUTCS K 0a30BOM YacTH y4eOHOTO TUTaHA.
Jucuunnuza usyyaercs Ha 1 kypce, B 1, 2 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;



3HaHUSA, YMEHHS, HaBBIKH, (OPMUpPYEMbIe I10 KOMIIETEHIIMM B paMKax JAHCHUIUIMHBI, |
WHJUKATOPbl OCBOCHUSI KOMIIETEHITUI

CTyneHT A0KEH 3HaTh:
Knaccuueckue W COBpEeMEHHbIE METOABI HCCIENOBaHMS B 00JacTH  DICKTpUPHUKALUN U
aBTOMATH3alMH CEJIbCKOTO XO35HCTBA

CTyneHT JOKeH YMETh:

HpOBO,Z[I/ITI: 3KCHepI/IMeHTaJIBHI>Ie HCCJIICAOBAHUS B O6JIaCTI/I BHGKTpI/I(bI/IKaHI/II/I U aBTOMAaTu3alnn
CEJILCKOI'0 XO3IUCTBA.

CTy,ZleHT JOJIZKCH BJIaJACTh HaBBIKAMM:

Knaccnueckumu u COBpPEMCHHBIMHA MEeToaaMMu HCCICIOBaHHUA B obacTu SHCKTpI/I(l)I/IKaHI/II/I u
aBTOMaTHu3aluu CCJIbLCKOI'O XO3SCTBA

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

Bcero IlepBoiii  |BTopoii
Bun yue6HO# paboThI 4acoB ceMecTp [ceMecTp
KonrakTHas pa6ora (Bcero) 146 78 68
JlaboparopHsbie 3aHATUS 36 18 18
JIeKIIMOHHEBIE 3aHATUS 68 38 30
IIpakTrueckue 3aHATUA 42 22 20
CamocTosiTesibHast padoTa (Bcero) 79 30 49
Buael npoMe:KyTOYHOM aTTecTalNu 27 27
3auer +
DK3aMeH 27 27
OO01masi Tpy10eMKOCTb 4aChl 252 108 144
O01mas Tpy10eMKOCTb 3a4eTHbIE
eUHUIIBI 7 3 4

5. Conep:xanne TUCUMILIIMHBI

TemaTnueckoe NIAHUPOBaHUE (0UHOE 00yUYeHHUe)
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IlepBblii cemecTp, Beero 108, 38| 22| 18| 30
Pazngen 1 MexaHuka 62| 18| 12| 14| 18
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. 8 2 2 2 2
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 46/ 20 10 4| 12
Tenta 10 MonekynsapHO-KHHETUYECKask TEOPUS UI€aTbHBIX 6 ) ) )
ra3oB
Tema 11 SIBneHus nepeHoca 8 2 2 2 2
Tema 12 OCHOBBI TEPMOIMHAMUKHU 10 4 2 2 2
Tema 13 KpyroBsie npo1ecchl ¥ TEMIOBbIE ABUTATETN 8 4 2 2
Tema 14 PeanbHbIe ra3bl. 7 4 1 2
Tema 15 TBepable Tena. 7 4 1 2
Bropoii cemecTp, Beero 117 30| 20| 18| 49
Pa3znen 3 DJIeKTPUYECTBO 24 7 4 4 9
Tema 16 DNEKTPOCTaTUYECKOE MOJIe 3 1 1 1
Tema 17 Teopema ['aycca u ee mpuMeHeHUE 3 1 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. 3 1 2
Tema 21 IToCcTOSIHHBIN IEKTPUUECKHUI TOK 5 1 1 2 1
Tema 22 PaboTta 1 MOIITHOCTH MMOCTOSTHHOTO TOKA 2 1 1
Pasnen 4 Marnerusm 43| 12| 10/ 10| 11
Tema 23 MarnauTHO€ nosie 5 1 1 2 1
Tena 24 Cuna Amnepa. [IpoBOgHUK C TOKOM B MAarHUTHOM 5 1 1 ) 1
noJe.
Tema 25 BelecTBO B MArHUTHOM TIOJIE 5 1 2 2
Tema 26 SIBIIEHMS DIIEKTPOMArHUTHOM MHIYKIIUU 5 2 2 1
Tema 27 [lepeMeHHBIN ANEKTPUUECKUNA TOK 4 2 1 1
Tema 28 R,Cwu L Buenu nepeMeHHOT0 TOKa 6 2 1 2 1
Tema 29 DNEeKTpPOMarHUTHBIE KOJIeOaHUs 6 1 2 2 1
Tema 30 Teopust Makcseina 3 1 2
Tema 31 DJIEKTPOMArHUTHBIE BOJHBI 4 1 2 1
Paznen S Onrtuka 27 5 3 4 15
Tema 32 DJIeKTpOMarHuHas Teopus CBETa 3 1 2
Tema 33 BonnoBsie cBoiicTBa cBeTa 8 1 1 2 4
Tema 34 TennoBoe u3nyyeHue 6 1 1 4
Tema 35 KBanroBas Teopus csera 7 1 1 2 3
Tema 36 DNeMEeHThl KBAHTOBON MEXaHUKHU 3 1 2
Pasnen 6 du3uka atoma 23 6 3 14
Tema 37 N3nyuenune atroMa Bogopoaa 3 1 2
Tema 38 CrpoeHue dIeKTPOHHBIX 000JI0UeK aTOMOB 6 1 1 4
Tema 39 ®dusuka sapa 4 1 1 2
Tema 40 DJeMeHTapHbIE YaCTULIbI 4 1 1 2
Tema 41 30HHas TeOpHUS TBEPABIX TEI 3 1 2
Tema 42 KBanToBas onrtuka 3 1 2

Ha npoMexxyTouHyto aTTecTaiuo OTBOAUTCA 27 4acoB.

Coneprxkanue IMCHUILIMHBI (O4HOE 00yUeHHe)

Homep Tembl

Conepxxanue TeMbl




Tema 1

OnemeHThl KuHeMaTuku. Cucrema orcuera. Tpaekropus. Bekrop nepemenienus.
CkopocTh, YCKOpEHHE U ero cocTapisiomue. Kunemarrnka paBHOyCKOPEHHOTO
JIBUKEHMS. YITIOBasi CKOPOCTh U yCKOpeHHe. KnHeMaTnka BpalareabHOro
JBUKECHHUS.

Tema 2

3axonsl Hetorona. Cuna. Cuiibl TpeHus. MiMmynbe. 3akoH COXpaHEHHs HMITYJIbCa.
Ilentp Macc. YpaBHeHue Memepcekoro.

Tema 3

Oneprust. Pabora. Momuocts. Kunernyeckast 1 noTeHIMaIbHAsA YHEPTUU. 3aKOH
COXpaHEHHUs PHEPTuu. Yiap abCOMIOTHO YIIPYTUX U HEYNPYTHX Tell.

Tema 4

Mowment unepuun. Teopema Lllteiinepa. MoMeHT cuiibl. 3aKOH TUHAMUKHU
BpallaTreabHOITO IBMKeHUs. KuneTnueckast sHeprusi BpalareabHOTO IBHKCHHUSL.

Tema 5

MoOMeHT uMITysibca U 3aKOH ero coxpaHeHus. CBoOoaHbIe ocu. ['mpockor.
Hedopmarus tBeproro Tena. 3akoH ['yka.

Tema 6

3axonsl Kemutepa. 3akoH BceMupHOro TsroreHus. Cuma TSXECTH U Bec.
HesecomocTs. Ilone TsroreHust u ero HanpsbkeHHOCTh. PaboTa u moteHman B
nose taroreHus. Kocmuueckue ckopoctu. HemneprimanbHble CUCTEMBI
orcuera.Cuiibl UHEPIUHU

Tema 7

[Ipeo6pazoBanus ["anmies. MexaHU4eCKUil MPUHITUT OTHOCUTEIHLHOCTH.
[Ipeobpazosanus Jlopenua. CieactBus u3 npeodpazoBanuii Jlopenma. Marepsamn
Mexay coobiTusiMu. Cokpatienne pazMepoB Tea. OCHOBHOM 3aK0oH
PESITUBUCTCKON IMHAMUKH MaTepUaIbHON TOUKU. 3aKOH B3aUMOCBS3H MACChl U
DHEPIHUH.

Tema 8

lapmonnueckue Konebanus U UX XapaKTepUCTUKH. [ apMOHUYECKHUI OCIIHILIATOP.
[pyxuHHBIH, pU3HMUeCKUil 1 MaTEMaTUYECKUI MAasSTHUKH. 3aTyXalolue
KoJIeOaHMs.

Tema 9

[IpononbHBIE ¥ TIOTIEPEYHBIC BOTHBI. YpaBHEHHUE MJIOCKON OETyIIEl BOJIHEI.
BomnnoBoe uncio. luddepennnansuoe ypaBHeHue BosiHb. Da3oBas U rpynmnoBas
ckopoctu. Dddekr Jomrepa

Tema 10

OneITHBIE 3aKOHBI HEAIBHOTO ra3a. YpaBHeHue Knalinepona-MeHnzeneesa.
OcHOBHOE ypaBHEHUE KHHETUUECKON TeopuHu ra3os. Pacnipenenenue Makcpesia
MOJIEKYJI Taza 1o ckopoctsiM. bapomerpuueckas ¢popmyna. Pacnpenenenue
bonbpiMaHa.

Tema 11

Cpenusis MHa CBOOOAHOTO Mpodera MOJIEKYI U CPETHEE YUCIO CTOIKHOBEHHUS.
SIBrieHus nepeHoca B TEPMOJMHAMUYECKIX HEPAaBHOBECHBIX MPOIIECCaX.
YpaBHEHUS: TEIUIONPOBOAHOCTH, BA3KOCTH, MU dy3un. KorpduuneHnTs
nepeHoca. Bakyym 1 METOJIbI €ro Moay4YeHHUs.

Tema 12

[TepBoe Hauano TepmoarHaMuKkh. TermmoeMKocTh Ta3a. M3omporecckl. Pabora raza
npu u3omnpoueccax. Anuadaruueckuil mpouecc. YpasHenue Ilyaccona.

Tema 13

Kpyroseie nporeccsl. O6paruMbie U HeoOpaTuMble Ipolecchl. JHTponus. Bropoe
Hauyaso TepMmoauHamuku. Lukn Kapho.

Tema 14

Cuipl MEXMOJIEKYIISIPHOTO B3auMoJecTBUs. YpaBHeHUE Ban-nep-Baainbca.
N3orepmel Ban-nep-Baanbca u ux aHanus. BHyTpeHHsAs S3HEprus peajabHOro rasa.

Tema 15

Tumel KpUCTAIUIMYECKUX TBEPAbIX Tell. JledekTsl B KprucTamiax. TermioeMKoCTb.
Hcnapenwue, cyonumarus, IiaBjaeHue U KpucTau3anus. AMopQHbIe Terna.
®da30BbIe IEPEXOBI IEPBOTO U BTOPOIO pOJA.

Tema 16

DJNEKTPUYECKUM 3apsij, 3aKOH COXpaHEeHUs 3apsaa. 3akoH Kynmona.
HanpsixkenHocTs anexkrpudeckoro noiiga E. HanpsikeHHOCTD Mot OT TOYEYHOTO
3apsiaa. [[pyHuun cyneprno3uiuu nojiaen. 1. Juonoib

Tema 17

[ToTok BekTOpa HaNPsKEHHOCTHU AEKTpruUeckoro nos. Teopema ["aycca.
[Ipumenenue Teopemsl ['aycca 11 pacueTa 37€KTPUUECKOTO OISl CUCTEM
3apsI0B.

Tema 18

Pa6ota cuit anexrpudeckoro mosist. [upkymsiius Bekropa E. [Totenmuan. Cesss E u
MOTEHIUAA.




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




W3nydenne aroma Bonopona no bopy. AToM BogopoJa B KBAHTOBOM MEXaHUKE.
Tema 37 KBanToBble uncna. Criun 35ekTpoHa. [IpaBuiio or6opa. O0bscHEeHHE THHEHYATHIX
CIIEKTPOB aToMa.

Cnue snextpona. [Ipunnmmn 3anpera [layau. CTpykTypa 37IeKTPOHHBIX 000I04EK
Tema 38 MHOTOAJICKTPOHHBIX aToMOB. Tabmuiia MenzeneeBa. PeHTreHOBCKHE
XapaKTePUCTUYECKHUE CIIEKTPHI.

Crpoenue aromubIx saep. [Ipupona saepubix cui. Jledekr mace u 3Heprusi CBI3H
Tema 39 sanep. Peakuus neneHus u cuHresa. SlnepHas sHepretuka. PaqmoakTuBHOCTD.
3aKOH paJOaKTUBHOIO pacnaja.

Knaccudukanus. Tunsr B3anMoneicTBusi. YacTUITBI M aHTHYACTHUIIHI.

Tema 40
[IpeBpatienust yacTuil ¥ 3akoHbI coxpanenus. Kapku. Kocmuueckue my4u.
BasnenrtHnasi, 3anpenieHHas 1 cBOOOIHASI 30HBI. 3aIl0OJITHEHUE 30HHBIX YPOBHEH B
Tema 41 MeTaiax, JUAJIEKTPUKaX U NoidynpoBoaHukax. [lomynpoBonuuku. CoOcTBeHHAs U

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

CnoHTaHHOE U BBIHY)KJIEHHOE u3iydeHue. IHBepcusa HaceneHHoctel. Jlazepsl.
Tema 42 [Tpumenenue nazepoB. CBOOOIHBIC JECKTPOHBI B MeTaIIaX. DHeprus Depmu.
TepmoanexTpruyeckue sBICHUS.

6. IlepeueHb y4yeOHO-METOAMYECKOIO OOeclmeYeHUs sl CAMOCTOATEJbHOH pPadoThI
o0y4yarouuxcs o AMCUMUILINHE (MOLYJII0)

JInteparypa Aj1sl cCaMOCTOATEIbHOI pa0OThI CTY1eHTOB

1. ®usuka: yuedb-meron. Mmarepuansl st ctyn. [-xkypca ®HIIO, coct. Pycckux U. T. - Mxesck:
PUO Nxesckas 'CXA, 2009. -75c. (186 3k3.)

2. Pycckux WM. T. DnekTpoMarHeTusMm [DNEKTPOHHBIM pecypc]: [AMCTAaHUIMOHHBIA Kypc Ha
margopme moodle] : ans cTyaeHToB 2 Kypca arpowHkeHepHoro ¢akynbreTa, - Mkesck: , 2018. -
Pexxum noctyma: http://moodle.udsau.ru/enrol/index.php?id=142

3. Mexanuka 1 MoJeKy/sipHas ¢pusuka. IHaOuBUIyanbHble 3a0aHUs 11 CTYJCHTOB [ DIeKTPOHHBIH
pecypc]: MeTomuMuecKkHe yKa3zaHUs s CTYACHTOB O4YHOW (opMbel 00yueHHMs HampaBiICHUS
«Arpounxenepus», coct. Kapoans O. B., Pycckux U. T. - Mxesck: PUO Mxesckas ICXA, 2020. -
20 c. - Pexxum pnoctyma: http://portal.udsau.ru/index.php?q=docs&download=1&id=42628;
https://lib.rucont.ru/efd/783515/info

Bonpoch! u 3a5aHuA 1J1s1 cCAMOCTOSITeIbHOM PadoThl (04Hast popma 00ydeHH)
Iepsbiii cemectp (30 4.)

Bun CPC: JIaboparopHast pabota (moaroroBka) (8 4.)

Bupn yueOHOro 3aHATHS, HampaBieHHBI Ha yIIyOJIeHHE W 3aKpeIUICEHHE 3HAHWH, MPaKTHYEeCKHUX
HABBIKOB, OBJIQJICHHE METOJMKOW M TEXHUKOH SKCIepuMeHTa. IIpy MOArOTOBKE OCYIIECTBISCTCS
M3y4YEeHUE TEOPETHUECKOTO MaTepHraa, N3y4eHHE METOIUKH YKCIICPUMEHTA, BBIITOJTHEHHE KOHCTIEKTA K
nmabopaTopHOU padore.

Bun CPC: PacuerHo-rpadudeckue padbotsl (BoinosiHeHHE) (12 9.)
CpencTBo NpoBEPKH YMEHUI IPUMEHATH MOITYUYEHHbBIE 3HAHUS 110 3apaHee ONPEAEICHHON METOINKE

AJIg PCIICHUA 3aa4 NN Ba,Z[aHI/Iﬁ 10 MOAYJIIO WJIN JUCHUIIIINHE B IICJIOM.
Bun CPC: Tect (moxroroBka) (6 4.)

Cucrema cTaHIapTU3MPOBAHHBIX 3a/laHUM, TO3BOJISAIONIAs] ABTOMATU3UPOBATh MPOLENYyPY U3MEPEHUS
YpOBHSI 3HAHUH M yMEHUI 00yJaromerocs.

Bun CPC: Pa3Ho-ypoBHEBBIE 334U ¥ 3a/1aHUs (BBIMOIHEHKE) (4 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 (49 4.)

Bun CPC: PacuetHo-rpaduueckue padbotsl (BeinonHeHue) (23 4.)
CpenctBo NpoBepKH YMEHHI MPUMEHSATH MOIYUYEHHbIE 3HAHUS 110 3apaHee ONpeesIeHHON MeTOIuKe
JUIS pellieHus 3a]1a4 WIK 3aJaHuil 10 MOYIIO WU TUCUUIUIMHE B LIEJIOM.

Bun CPC: JIaboparopnas padora (rmoaroroska) (11 4.)

Bun ydeOHOrO 3aHATHS, HANPABICHHBIM Ha YIIyONleHHWE W 3aKpeIUICHHE 3HAHWM, MPAKTUYCCKUX
HAaBBIKOB, OBJIQJICHME METOJUKOM M TEXHUKOW 3KcrmepumeHTa. [Ipu moAroTtoBke OCYyIIECTBISIETCS
M3y4YeHUE TEOPETUYECKOTO MaTepuasa, U3yueHrne METOJIMKHU SKCIIEPUMEHTA, BHIMIOJTHEHUE KOHCTIEKTA K
naboparopHoii padore.

Bun CPC: Pasno-ypoBHeBbIe 3a1auu 1 3a1aHus (BeimonHeHue) (10 4.)

Pasnuyaror 3agaum W 3agaHus: a) PENPOAYKTHBHOIO YPOBHS, TO3BOJISIONINE OLIEHUBATh U
JTUArHOCTHPOBATh 3HaHWE (haKTHUEeCKOoro marepuaia (0a30BbIe MOHATHS, aJTOPUTMBI, (aKThI) W
yMEHHE NPAaBWJIBHO HCIOJIb30BaTh CHEIHAlbHbIE TEPMUHBI W TIOHSATHUS, y3HABaHUE OOBEKTOB
U3yYeHHs B paMKax OIPeNeJeHHOr0 pasfena AUCHMIUIUHBL, 0) PEeKOHCTPYKTUBHOTO YpOBHS,
MO3BOJISAIONIME OLIEHHWBAaTh M JUAarHOCTUPOBATh YMEHHUS CHHTE3UPOBAThH, aHAJIM3MPOBATh, 0000IIATH
dakTuyeckuii W TeopeTHYeckuil Mmarepuanl ¢ (HOpPMYIHMPOBAHHMEM KOHKPETHBIX BBIBOJOB,
YCTaHOBJICHHUEM NMPUYMHHO-CIIEICTBEHHBIX CBA3€H; B) TBOPYECKOTO YPOBHSI, MO3BOJIAIONINE OLIEHUBATh
U JAMAarHOCTHPOBATh YMEHMs, WHTErpUPOBaTh 3HAHUS PA3JIMYHBIX O0JAcTeil, apryMeHTHpOBATh
COOCTBEHHYIO TOUKY 3PCHHUS.
Bun CPC: Tect (moaroroBka) (5 4.)

Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUM, TIO3BOJISAIONIAs] ABTOMATU3UPOBATh MPOILEypy U3MEpPEHUs
YPOBHS 3HaHUM U YMEHUHN 00ydaromerocs.

7. TeMaTuKa KypCcOBbIX Pa0OT(IPOEKTOB)
KypcoBbie paGoThI (TPOEKTHI) MO TUCIUTUIMHE HE TPEAYCMOTPEHBI.

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

Konp! komniereHui Otansl GOpMUPOBAHUS
Kypc, ®dopma Pa3nensl IUCIMIUINHEBL
CEMECTpP | KOHTPOJIS
OIIK-1 1 xypc, 3auer Pazpen 1:
MexaHuka.
ITepBbrit
cemecTp
OIIK-1 1 xypc, 3auer Paznen 2:
MonexkynspHas pusuka.
ITepBbIit
cemecTp




OIIK-1 OIIK-5 1 kypc, Ok3amen |Pasnen 3:
DIEKTPUUECTBO.
Bropoit
cemMecTp
OIIK-1 OIIK-5 1 kypc, Ok3amen |Pasnen 4:
Marunerusm.
Bropoit
ceMecTp
OIIK-1 OIIK-5 1 kypc, Ok3amen |Pasnen 5:
OnTuka.
Bropoit
ceMecTp
OIIK-1 1 kypc, Ok3amen |Pasnen 6:
®dusuka aroma.
Bropoit
ceMecTp

8.2. Iloka3aTeiu M KPUTEPUN OLICHUBAHUSA KOMIETEHINH, IIKAJIbI OLeHUBAHUS

B pamkax wu3ydyaeMOd JUCHUIUIMHBI CTYJIEHT JEMOHCTPUPYET YPOBHU OBJIAJCHHS
KOMIICTCHITUSMU.

I1oBBIIICHHBIN YPOBEHbD:
JIOCTUTHYTBIN ypOBEHb OILIGHKH PE3yJbTaTOB OOYYEHUS SBIISCTCS OCHOBOW Mg (OpMUPOBAHUS
KOMIETEeHITH, cooTBeTcTByIomux TpeboBanmsiMm PI'OC. ObGyuaromuecss CrOCOOHBI HCIOJIb30BATh
CBEIICHUS M3 PA3IMYHBIX MCTOYHHUKOB JUISl YCIEIIHOTO MCCIEAOBAaHUS W TOWCKAa pEIICHUS B
HECTaHJIaPTHBIX MPAKTUKO-OPHUEHTUPOBAHHBIX CUTYyaIUAX.

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

[ToporoBblii ypoBEHb:
JIOCTUTHYTHI YPOBEHb OIICHKH PE3yJIBTATOB OOyuYeHHUs IMOKAa3bIBaeT, YyTo OOyuaromuecs o0manaror
HE0OXOMMOM CUCTEMOM 3HAHUI U BI/ICIOT HEKOTOPHIMH YMEHHUAMU 10 qucturuinHe. OOyyaronyecs
CIIOCOOHBI TOHUMATh W HHTEPIPETUPOBATH OCBOCHHYIO HH(POPMAIIMIO, YTO SBISETCS OCHOBOWM
YCHEIHOTO (OpMHUPOBAHKSI YMEHHUI U HABBIKOB IS PEIICHUS TPAKTHKO-OPHUEHTUPOBAHHBIX 33]1au.

YpoBeHBb HUKE IIOPOTOBOIO:
Pe3ynbraTtel 0Oy4deHUs CBUIETEIBCTBYIOT OO0 YCBOCHHMHM HMMH HEKOTOPBIX JJIEMEHTAPHBIX 3HAHHUM
OCHOBHBIX BONPOCOB IO JIUCHUILIMHE. JlomylIeHHbIe OMMOKM W HETOYHOCTH ITOKa3bIBAIOT, UTO
CTY/ICHTBI HE OBJIaJIC]TH HEOOXOIMMON CUCTEMOM 3HAHUM 10 AUCIUIUINHE.

YpoBeHb [IIxana oneHUBaHUA I MPOMEKYTOUHOM
c(hOpMUPOBAHHOCTH aTTecTaluu
KOMIICTCHIINH DK3aMeH 3auer
(maddepeHmpoBaHHBIN
3a4eT)
[ToBbIlIEHHBI 5 (oTIM4HO) 3a4TEHO
bazoBsrit 4 (xoporo) 3a4TEHO
IToporossrit 3 (YIOBIETBOPUTEIBLHO) 3a4TEHO
Hwmxe moporosoro 2 (HEeyIOBIIETBOPUTENIHHO)  |HE 3aYTCHO




Kputepuu orieHK 3HaHUI CTYAEHTOB MO JUCIUILTHHE

Ouenka Xopo1o:
[TonHoTa 3HaHMIA: ypOBEHb 3HaHUN B 00bEME, COOTBETCTBYIOIIEM MTPOrpaMMe MOATOTOBKH, JOMYIIEHO
HECKOJIbKO HETPYOBIX OIIHUOOK.
Hanuuue ymeHuii: mpoaeMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PEIIEHbl BCE OCHOBHBIE 3aJ]aul C
HerpyObIMH OIIMOKaMH, BBITIOJIHEHBI BCE 3a/1aHUS B TOJTHOM 00beMe, HEKOTOphIE ¢ HEeI0UeTaMu.
Hanuuve HaBbIKOB (BNIaZIeHHE OIBITOM): MPOJEMOHCTPUPOBAHbI 0a30BbIE HABBIKUM IPU PEIICHUU
CTaHJapPTHBIX 3a/1a4 C HEKOTOPHIMU HE0UYETaMHU.
XapakTepucTuka cpoOpMHUPOBAHHOCTH KOMITETECHITHNA:
- c(OopMHPOBAaHHOCTH KOMIIETEHIIUH B 1IEJIOM COOTBETCTBYET TPEOOBAHUSM;
- UMEIOIIMXCS 3HAHWW, yYMEHMH, HaBHIKOB M MOTHBAllMM B II€JIOM JOCTATOYHO [UISl PELICHHS
CTaHJAPTHBIX MPAKTHYECKUX (MpOoheCCHOHABHBIX) 3a/1a4.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUIN: CPEITHUM.

OueHka YI0BIE€TBOPUTENBHO:
[TomHOTA 3HAHWIT: MUHUMAJIBLHO TOMYCTUMBIA YPOBEHB 3HAHUM, JOMYIIIEHO MHOTO HETPYOBIX OIIHNOOK.
Hanuuue ymeHuii: mpoaeMOHCTPUPOBAHBI OCHOBHBIE YMEHHSI, PEILICHBI TUTIOBBIE 33/1a4l C HETPYOBIMU
olIMOKaMU, BHITIOJTHEHBI BCE 3aJJaHMs], HO HE B ITOJIHOM O0BEME.
Hanuuve HaBbIKOB (BNaJICHHE ONBITOM): MMEETCS MHUHUMAJIbHBIA HaOOp HABBIKOB JUIsl PELICHUS
CTaHJAPTHBIX 3a/1a4 C HEKOTOPHIMU HE0UYETaMHU.
XapakTepucTuka cpoOpMUPOBAHHOCTH KOMITETECHITHNA:
- c(OpMHPOBAHHOCTH KOMIIETEHIIUN COOTBETCTBYET MUHUMAIIBHBIM TPEOOBAHUSAM;
- WUMEIOIUXCS 3HAHUM, YMEHM, HAaBBIKOB B II€JIOM JOCTATOYHO MJIi PEUICHHUsS MPaKTUYECKUX
(mpodeccuoHaNbHBIX) 3a7a4, HO TpeOyeTCs JIOMOJHUTENIbHAs TMPAKTHKA 110 OOJBITUHCTBY
MPAKTHYECKUX 3a]ay.
YpoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHITUN: HUXKE CPETHETO.

Ouenka HeynoBneTBopuTeabHO:

[TomHOTA 3HAHMI: YPOBEHBb 3HAHUI HI)KE MUHIUMAJIBHBIX TPEOOBAHUA, UMEITH MECTO TPYObIe OITHOKH.
Hanuune yMmeHuii: mpu pelieHruy CTaHAapTHBIX 3a/lad He MPOJIEMOHCTPUPOBAHBI OCHOBHBIE YMEHUS,
HMMEJTH MECTO TPyObIe OITHOKH.

Hanunure HaBBIKOB (BJ1aJIeHUE OIBITOM): TIPU PELUICHUH CTAaHJAPTHBIX 33]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIC HABBIKW, UMEJIH MECTO TPYOBIC OITHOKH.

XapakTepucTuka cpOpMUPOBAHHOCTH KOMITETECHITHNA:

- KOMIIETEHLUS B IOJTHOU Mepe He c(hOpMUPOBaHa;

-  WMEIOIIMXCS 3HaHWM, YyMEHMH, HABBIKOB HEJAOCTATOYHO I pEIIEHUS MPAKTHYECKHUX
(mpodeccruoHanbHbBIX) 3a/1a4.

YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUN: HU3KHUH.

Ouenka He 3auteno:

[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 KOMIICTCHIIUN: HUZKHIA.

Orenka 3a4TeHo:
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IlonHora 3HAHMM: HE HUXKE MHUHUMAJIBHO JOIYCTUMOIO YPOBEHS 3HAHUM, BO3MOMEH JOIIyCK
MHOKECTBA HETPYOBIX OMIMOOK.
Hanuuue ymenmii: ymeHnust copMupoBaHbl HE HMXKE JEMOHCTpAIlMM OCHOBHBIX YMEHHH, pelIeHHUs
TUIOBBIX 3371a4 ¢ HETPyObIMU OITMOKaMU, BBITIONHEHBI BCE 33/1aHUS, HO HE B IIOJIHOM 00beMeE.
Hanuyre HaBBIKOB (BJIaZICHHUE ONBITOM): KaK MUHHUMYM HMEETCS MUHMMAJIbHBII HAaOOp HaBBIKOB IS
peuIeHus CTaHJapTHBIX 3a7a4 C HEKOTOPBIMU HEZ0YETaMU.
XapakrepucTuka cOpMUPOBAHHOCTH KOMITETCHLIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHIIUN HE HIDKE MUHUMAJIbHBIX TPeOOBaHUI;
- UMCIOLIUXCS 3HAHWM, YMEHUM, HABBIKOB KaAK MUHUMYM JIOCTAaTOYHO JUIsl PELICHUS IMPAKTUYECKHUX
(mpoeccuoHanbHBIX) 33734, BO3MOXKHO TpeOyeTcsl IOMONHUTENbHAsI MPAaKTHKA MO OOJBIINHCTBY
IIPAaKTUYECKUX 3a1a4.
VYpoBeHb c(HhOPMUPOBAHHOCTH KOMIIETCHIIMI: MUHUMAJIbHBIA YPOBEHb HUXKE CPETHETO.

Onenka OTINYHO:
[TonmHoTa 3HAHWU: ypOBEeHb 3HAHUI B 00BEME, COOTBETCTBYIOIIEM MpOrpaMMe IMOATOTOBKH, 0e3
OLINOOK.
Hanmuuyune ymeHui: npoaeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHMS, PELICHBI BCE OCHOBHBIEC 3aJa4d C
OT/ICTILHBIMH HECYIIIECTBEHHBIMU HEJI0YeTaMH, BHITIOJTHEHBI BCE 33/1aHUS B IIOJIHOM 00beMeE.
Hanuune HaBbIKOB (BIaJ€HHWE OIBITOM): IPOAEMOHCTPUPOBAHbl HABBIKM IIPU  PELIECHUU
HECTaHJIAPTHBIX 3a/1a4 0e3 OmMO0K 1 HE0UETOB.
XapakrepucTuka cOpMUPOBAHHOCTH KOMITETSHIIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHIIMH TTOJTHOCTHIO COOTBETCTBYET TPEOOBAHUSM;
- UMEIOIIMXCS 3HAHUW, YMEHUM, HABBIKOB M MOTHBALIMM B IIOJHOM Mepe IOCTAaTOYHO Ul PEIICHUS
CJIOKHBIX MPAKTUYECKUX (TpodheccnoHaIbHbIX) 3a/1a4.
YpoBeHb c(HhOPMHUPOBAHHOCTH KOMIICTCHIIUN: BHICOKHIA.

8.3. TunoBbie BONPOCHI, 32JaHUA TEKYLIEro KOHTPOJIS

Paznen 1: Mexanuka

OIIK-1 CriocoGeH pemarb TUIOBBIE 3a/1a4i PO(PECCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MaT€éMaTM4YECKMX M  €CTECTBEHHBIX  HAayK €  I[PUMEHEHHEM
MH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

1. Ilo npsAMON JIMHUM JABWXKYTCSA JOBE MATEPUAIBHBIE TOYKH CONNIACHO YPABHECHMSM:
x1=A1+B1t+C1t2 u x2=A2+B2t+C2t2 ,rne A1 =10m, Bl =1 m/c, C1 =-2m/c2; A2=3m,B2=-2
M/c, Cl= 0,2m/c2. B kakoili MOMEHT BPEMEHH CKOPOCTH ITHX TOUeK OyayT oawHakoBbl? Haiitm
YCKOPEHHUS 3THX TOYEK Yepes3 3 ¢ mociie Hayasia ABUKECHHS ?

2. Bentwmsatop Bpamaercs ¢ uvacrotod 900 o6/mMuH. Ilocne BBIKIIIOUEHUS BEHTUIISATOP
Bpalasich paBHO3aMENJICHHO CJeNiall 0 OCTaHOBKH 75 000poToB. CKOJBKO BPEMEHHU MPOILIO C
MOMEHTA BBIKJIIOUYEHUS BEHTWIIATOPA A0 IOJTHOW OCTAaHOBKH?

3. Koneco Bpaiaercss Tak, 4TO 3aBUCUMOCTH yIVla TIOBOpPOTa pajauyca Kojeca OT BPEMEHHU
naercst ypapaenuem = A1+B1t+C1t2 +Dt3, rne Al = 3 pax, B1 = 1 pan/c, C1 = 1 pan/c2, D=1
pan/c3. Haiitu panuyc koseca, €Cii U3BECTHO, YTO K KOHILy BTOPOW CEKYH[IbI JBMKEHHSI HOPMaJIbHOE
YCKOpEHHUE TOYEK, JeKaIUX Ha 0001e paBHO 346 m/c2.

4. Ha Gapaban maccoil 9kr HaMOTaH IIHYp, K KOHIy KOTOPOTO MPUBSA3aH I'Ppy3 MAccod 2KI.
Haiitu yckopenue rpy3a. bapaban cuutarb OJHOPOAHBIM IMIIMHAPOM. TpeHreM npeHeopeys.

5. OnpenenuTh NEPUOA U YACTOTYy TAPMOHHUYECKUX KosieOaHui Jucka paanycom 40 cM, OKOI0
TOPU3OHTAILHON OCH, MPOXOJSAIIEH uepe3 00pa3yIomyIo JHCKa.

Paznen 2: MonekynspHast pusuka

OIIK-1 CriocobeH permiarh TUMOBBIC 3a7a4u MTPOQPECCUOHATBLHON JAESITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MaTeéMaTH4eCKMX M  CCTCCTBEHHBIX  HAayK ¢  I[PUMCHCHHEM
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

1. Yemy paBHa sHeprus TeruioBoro aAsrkeHus 20 r kuciopoaa npu remmeparype 20°C? Kakas
4acTh 3TOM PHEPIMM NPUXOAUTCS Ha IO MOCTYNATEIbHOIO JBHKEHHMS M Kakas 4acTb Ha JOJII0
BpaIllaTEIbHOIO?

2. Haiitu mpupoct suTponuu npu npespamienuu 1 r Boas! npu 0°C B map ipu 100°C.
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3. Haiftu BHyTpeHHIo10 sHepruio U JBYXaTOMHOTO ra3a, HaxosIIerocs B cocyie oobeMom V=
2 1 nox nasienueM p = 150 kIla.

4. IlpocTpaHCcTBO MeXAy NapaJiedbHBIMM IUIaCTUHAMU Momanbio 150 cm2 kaxnas,
HaxXOJALIMMHCS Ha PAcCTOSHUM 5 MM Jpyr OT Apyra, 3alojHEHO KuciopoxoMm. OnHa IulacTMHA
nojaepxkuBaeTcs npu temme-parype 170C, apyras npu remneparype 270C. OnpenenuTs KOIM4eCTBO
TEIUIOTHI, MPOIIEIIEe 32 5 MUH MOCPEACTBOM TEIIONPOBOAHOCTH OT OJHOM IIACTHHBI K JAPYTOM.
Kucnopon HaxoauTcst Mpu HOPMAJIBHBIX YCIOBUAX. D PEKTUBHBIN quamMeTp Moliekyn kuciopoaa 0,36
HM.

5. Uneansubiii ra3 copepmaeT nukia Kapho. ['a3 momydaer OT HarpeBaresiss 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 periarh TUIOBBIC 3a7a4d MTPOQPECCUOHATBHON JAESITEIBHOCTH HA OCHOBE 3HAHHUM
OCHOBHBIX  3aKOHOB  MAaT€MaTH4YeCKMX M  €CTECTBEHHbIX  HayK C  IPUMEHEHHEM
MH(OPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

1. PaccumTaiiTe 271€eKTpUYECKOE IOJIE, CO3AaBAEMOE CHCTEMOM JIByX TOYEUHBIX 3aps0B Ha
6onpiom paccrosHuu. Ormpenenute paboTy MO NMEPEMEUICHHUIO TOYEYHOTO 3apsiia B 3TOM IIOJIe,
MOTEHLUAIbHYIO SHEPTUIO 3apsaa U MOTEHLUA MOJI.

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

3. B muiockuil KOHIEHCATOp BIETAeT AJEKTPOH €O ckopocTbio 2¢107 wm/c, HampaBieHHOMN
napajilesib-HO IJaCTMHAaM KOHJeHcatopa. Ha kakoe paccTosHuME OT CBOEro IEPBOHAYAIBHOTO
HaIpaBJIEHUS] CMECTUTCA DIIEKTPOH 3a BPEMs IIPOJIETa KOHJEHCATOpa, €CIIM PACCTOSHUE MEXTY
IJIaCTUHAMU 2 CM, JIIMHA TUTACTUH 5 CM U pa3HOCTh MOTEHIMAJIOB MeXy miactuHamu 200 B?

4. AnroMyHMEBBIH IIApUK Maccoil 9 T, Ha kotopoM Haxomutcs 3apsan 10-7 Ki, momemieH B
Macino. OnpenenuTs BEJIMYMHY HAINPSHKEHHOCTH HANpPaBIEHHOIO BBEPX AJIEKTPUUECKOIO IOJIS, €CIH
U3-BECTHO, YTO IIapuK iasaet. [ImorHocts Macna 0,9103 kr/m3.

5. Tlnockuii KOHJEHCATOP 3apAIWId NPU MOMOIIM UCTOYHMKA ¢ HampsbkeHuem U = 200 B.
3areM KoHAeHcaTop ObUI OTKIIIOYEH OT UCTOUHMKA. KakuM cTaHeT HampshKeHHe MEeXAy IJIaCTHHAMM,
€C-JIM PACCTOSHUE MEXIY HUMH YBEIIMYUTH OT nepBoHadasbHOro 0,2 MM g0 0,7 MM, a IpOCTPaHCTBO
MEXy TJIACTUHAMU 3all0JIHUTh CJIIOA0U € € = 77

OIIK-5 CmnocobeH yd4acTBOBaTh B IPOBEACHHHM OKCIIEPUMEHTABHBIX HCCIEAOBAHHN B
npodeccuoHanbHON AESITETbHOCTH;

1. ITo mpoBoaHuKy comnpoTtuBieHrueM R = 3 OM Te4€T paBHOMEPHO BO3pACTAIOIIMI TOK. 3a
BpeMms t = 3 cek B mpoBogHUKE BhIACTIOCH Q = 200 Ik TertoTel. OnpenenuTs 3apsii, TPOIIeIIInii
3a 3TO BpeMs 10 MPOBOIHUKY. B HauanbHbIif MOMEHT BpEMEHH TOK B IPOBOJIHUKE ObLT paBeH HYIIIO.

2. IIpu cune Toka 3 A BO BHEIIHEH Lieny O6aTapeu BbIIeIsIeTcs MOIIHOCTE 18 BT, a mpu cue
toka 1 A - 10 Bt. Onpenenuts 3JC 1 TOK KOPOTKOTO 3aMbIKaHUsI OaTapeu.

3. DnekTpomuTka MOIIHOCTBIO 1 KBT ¢ HUXpOMOBOW cCHHMpanblo BKJIKOUAETCS B CETh
HanpspbkeHueM 220 B. Ckonbko METpOB HUXPOMOBOM IPOBOJIOKM auameTpoM 0,5 MM Hago B3ATh AJs
W3TOTOBIIC-HHUSL CIIUpaAjHM, 4TOOBI chupaidb HarpeBanachk a0 Temmeparypsl 900 °C? VnenbHoe
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
KOHIIaX 3TOro comnpotuBienus, ecnu 1=4 B, 2 =3 B, Rl =2 Om, R2 =6 Om, 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 MmokKaszajl cuily Toka, paBHyto 0,5 A. Koraa x 37eMeHTy NPUCOETUHIIIN TTOCIEA0BaTEIbHO
ene oaMH 3MeMeHT ¢ Takou ke JJC, To cuna Toka B TOM ke Karyimike okaszaiack 0,4 A. Haiitu
BHYTpPEHHEE CONPOTUBJIEHUE TIEPBOTO U BTOPOT'O JIEMEHTOB.

Paznen 4: Margetusm
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OIIK-1 CriocoGeH pemarb TUIOBBIE 3a/1a4i PO(PECCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MAaTE€MaTH4YeCKMX M  €CTECTBEHHbIX  HAayK C  INPUMEHEHHEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH;

1. Ha30oBUTE€ MCTOYHUKK U XAPAKTEPUCTUKU MArHUTHOTO mosisi. Kak NeicTByeT MarHWTHOE
TOJIe Ha 3apsi/ibl U TOKH, Ha paMKy ¢ TokoM? Kakoe yCTpoiCTBO OCHOBAaHO Ha TaKOM JEHCTBUU?

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

3. Uro HabOmogaeTcsl B MPOBOJHUKE TPU €0 JBM)KCHUHM B MarHUTHOM Tosie? B koHType npu
W3MEHEHWU MAarHUTHOTO TNOTOKa depe3 Hero? OnumuTte KoaudecTBeHHO. OIEHUTE pa3HOCTh
MOTEHIMAJIOB KOHIIOB KPBUILEB CaMoJieTa MpH MoJeTe.

4. Kaxoil mpouecc NpensaTcTByeT HW3MEHEHUs M Toka B KoHType? Kak omnpenenurts
WHAYKTUBHOCTh coneHonna? Paccumraiite paboTy MO CO3MAaHUI0 TOKA B HEM U DHEPTUIO0 €ro
MarHUuTHOTO TOJSI.

5. OnumuTe KOJUYECTBEHHO MPOIECCHl B KojebareapHOM KOHType. [lomyuurte ypaBHEHHE
KOJICOAHUH W OTPEJETUTE UX YaCTOTY.

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

1. ITo conenouny nnmuuoi 0,25 M, umeronieMy yuciao BUTkoB 500, teuet Tok 1 A. Ilmomans
MOINEPEYHOT0 cedyeHus cojeHouaa 15 cm2. B comeHowpa BCTaBlIEH »Keje3HbIM cepieyHuk. Haittu
HaIpsKEHHOCTh, MATHUTHYIO HHAYKIIMIO U SHEPTUIO MArHUTHOTO TTOJIsI COJICHOMIA. 3aBUCUMOCTh B =
f(H) cepaneunrka npuBeeHa HA PUCYHKE

2. Haittu DJ1C caMOMHAYKIIMU, HABEICHHOM Ha KOHIAX KAaTyIIKH B MOMEHT t = 5c, €clii cuia
TOKa, MPO-TEKAIOLIETO MO KATylIKe ¢ UHAYKTUBHOCTBIO 0,2 ['H, U3BMEHSAETCS 10 3aKOHY
[=40-2t2 -5t (A)

3. BeiBeaure hopMyny /Ui HAMPSHDKEHHOCTH MAarHAUTHOTO TIOJIS B IIEHTPE KPYyTrOBOTO TOKA.

4. UnpyktuBHOoCTh pamku L= 40 mI'H. Ecnu 3a BpeMst  cuiia TOka B paMKe YBEJIMYHIIACH HA ,
t0 DJIC caMOMHAYKIIUM, HABEJEHHAS] B paMKe, paBHa...

1) 80 mB; 2) 16 mB; 3) 0,16 B; 4) 0,8 B.
5. 3a 3 ¢ MarHUTHbIM MOTOK, IPOHU3BIBAIOLIUI IPOBOJIOYHYIO PAaMKY, PaBHOMEPHO
yBenuumics ¢ 6 B6 1o 12 B6. Yemy paBHo npu 3ToMm 3HayeHune J/1C MHAYKINUU B paMKe?
1)1 B; 2)2 B; 3)4 B; 4) 6 B.
Pazpnen 5: Ontuka
OIIK-1 CriocoGeH pemarh TUIOBBIE 3a/1a4d MPO(PEeCCHOHATBLHON 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
MUHUMYMOB U MakCUMYMOB u3iyueHus. Kak 3aBUCAT OHU OT €ro 4acToThl U JUIMHBI BoiaHbI? Kakue
YCTpPOMCTBA MO3BOJISIIOT PA3JI0KUTh CBET B CIEKTP?

2. YUro npexacrasiger co0oii aMeKTpoMarHuTHas BosHa? Yem omnpenensercss CKOpOCTh BOTHBI?
Kakme cBoiicTBa CBeTa MOATBEPKAAOT €ro BOJHOBYIO mpupoxy? Uro MOXKHO HAOMIOmaTh NpU
HaJIO’)KEHUU BCTPEUHBIX BOJIH?

3. Uto mpoucxoauT B MeTaiax (MOJyMpPOBOJHUKAX) MO AeiicTBHEeM cBeta? Kak oObscHSET
dbotorpdext BomHOBaAS Teopus M 4TO HaOmromaeTcs Ha omnbiTe? Kakue mpenrnonokeHus o mpupose
CBETa M KaK MO3BOJIMIIN 00BSICHUTH HaOmonaemoe? Uto Takoe kpacHas rpanuna ¢gotodddexra?

4. B yem nposIBISIFOTCS BOJIHOBBIE CBOMCTBA yacTull? Kak yacTtora u JyIMHA BOJHBI CBS3aHBI C
SHEPrueil M HMMITYIbCOM 4YacTHIbI? MOXHO JI1 HAOIIONaTh BOJHOBBIC CBOWCTBA KPYMHBIX TET H
MpeaAMETOB?

5. Ilpu oceemnieHnn TU(PPaKIIMOHHONW PEIIETKH CBETOM C JJTMHOW BOJIHBI 627 HM Ha dKpaHe
MOJyYMIIHCh MOJIOockl. PaccrosHue Mexay mojocamu MEepBOro MOpsiika OKa3ajoch paBHbIM 20 cM.
3Has, 4TO PKpaH PacIoIoKeH Ha paccToSHUM 120 ¢M OT pelIeTKHU, HANTH MOCTOSTHHYIO PEIIECTKH.
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6. Uto nmpoucxoauT B MeTaax (MoynpoBOIHUKAX) Mox AelicTBUeM cBeta? Kak oObscHseT
¢doroadexT BomHOBas Teopus U yTO Habmonmaercs Ha ombiTe? Kakue mpennoiokeHus o mpupoje
CBETa M KaK MO3BOJIIIN OOBSICHUTH HaOmomaemoe? UTto Takoe kpacHas rpanuna Gortosdpdexra?

7. Uto mporcxXoauT B MeTaiax (MOJyMPOBOJHUKAX) MO AeicTBHeM 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?

OIIK-5 CnocoGeH yd4acTBOBaTh B MPOBEACHUH OKCIIEPUMEHTAIBHBIX HCCICIOBAHUN B
npodeccHoHaNbHON AESITeTLHOCTH;

1. Ha crexnsHHy10 I1acTUHKY (nc =1,6) HaHeceHa TOHKasl IpO3payvHas IJIEHKa C IoKa3aTejleM
npenom-nenus ni = 1,4. [InacTuHka ocBelleHa napajieIbHbIM MyYKOM CBETa C JUTMHOM BOJIHBI A =
540 HM, mamalMUX Ha TUTACTUHKY HOpMaibHO. Kakoil MUHMMAIIBHON TONINMHBI JOJDKHA OBITH
TUIEHKA, YTOOBI OTPaXCHHBIE JIyYd UMEITH HAUMEHBIIYIO SPKOCTh.

2. Jlyd cBeTa mocienoBaTeIbHO INPOXOAUT Yepe3 JBE MPU3Mbl HUKOJS, IVIaBHBIE IUIOCKOCTH
KOTOpHIX 00pa3yroT Mexay coboit yrom 60°. Onpenenuth BO CKOJNBKO pa3  yYMEHBIIUTCS
MHTEHCUBHOCTh CBETA, BBIXOJSALIETO M3 BTOPOIO HMKOJISA, IO CPAaBHEHHIO C MHTEHCUBHOCTBIO JIy4a,
[IAJAI0IIETO Ha MEPBbIl HUKOJIb, €CJIM B KayK0M HUKoJe noniomaercs 10% NHTEHCUBHOCTH CBETA.

3. luameTp BOIb(pPaMOBON HUTHU 3JIEKTpoiamrouku paBeH 0,3 MM, miauHa HUTH- 5 cM. [pu
BKJIIOYEHUH JIaMIIOUKH B ceTh 127 B upe3 Huth Teuér Tok cuioit 0,31 A. Haiitu Temneparypy HUTH
namMno4ky. CuuTarb, yTO BCE BBIIEISIIONIEECS B HUTU TEIUIO TEPSIETCS B pE3yJbTaTe JyUYEUCITyCKaHUs.
OTHoIIe-HUE JHEPreTUYeCKUX CBETUMOCTEH Bosib(pama M abc. YEpHOro Tejaa PaBHO Ui STOU
temneparypsl 0,31.

4. VI3 cMOTpPOBOTO OKOLIKA Me4YH U3Nydyaercs notok ’Hepruun @ = 4 x/[x/mun. Onpenenutsb
TEeMIIepaTy-py Ieuu, €CJIU IUIouaib oKomka S = 8 cm2.

5. Ha ¢orosnement ¢ karomom u3 mne3ust (ABbix = 1,8 3B ) magatot iyuu cBeTa ¢ AJIMHOUW BOJH
100 BM. HaiiTu HaumMmeHbllee 3HAYE€HHUE 3aJEPKUBAIOLICH pPa3HOCTH IOTEHLIMAIOB, KOTOPYIO
HEOOX0IMMO MPUIIOKHUTH K (POTOIIEMEHTY, YTOOBI MPEKPATUTH (POTOIMHUCCHUIO HIIEKTPOHOB.

Paznen 6: ®usznka atoma

OIIK-1 CriocoGeH pemarh TUIOBBIE 3a/1a4d MPO(PECCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MaT€éMaTH4YECKMX M  €CTECTBEHHBIX  HAayK €  I[PUMEHEHHEM
MH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA;

1. Kak mpoucXoauT 3an10JIHEHUE AIIEKTPOHHBIX COCTOSIHUM B aromMax?

2. Onpenenuts 3Hepruto (B 3B) ¢doroHa, HcmyckaeMoro mpu mnepexone 3JIEKTpOHA B aToMe
BOJIOpOZIa C TPETHETO HAa BTOPOW 3HEPreTUUECKUN YpoBeHb. ONpenenuTh NEpBBIM IOTEHIHUAI
BO30Y>KICHUS aTOMa BOAOPOJIA.

3. BeruuciauTh JyIMHY BOJIHBI JIe Bpoiisia 1715 31eKTpoHa, MPOIIEANIEr0 YCKOPSIONLY0 Pa3HOCTh
noTeH-mmuanos 2,5 B.

4. AKTUBHOCTH Ipenapara HEKOTOPOro H30TONa 3a IIATh CyTOK yMeHbliniack Ha 30%.
Omnpenenuts ne-puoa NoIypacnaaa 3TOro ANEeMeHTa.

5. Beruncauts 3Hepretudecknii apdexr Q peakumu:  3Li6 + 1HI = 2He3 + 2He4.

6. Kakue KBaHTOBBIEC UMCIIa BBOJSATCS JJIS ONMKMCAHUS JIBHXKEHUS 3JIeKTpoHa B atoMe? Kakwue
OHU OIPEEISAIOT (PU3NUECKUE BEIMYUHBI U KaKUM 00pa3zom?

7. U3 uero coctout siapo aroma? Kakue CUIIbl CBSI3BIBAIOT sIEPHBIE YACTHILIBI, KAKOBBI MX
coictBa? Kak ompenenuth nedekr Maccel M 3Hepruto cBsA3u  saapa? Kakue mporecch
COIIPOBOXK/IAIOTCA BBIACIIEHUEM SIIEPHON SHEPTUU?

8. Kakue kmaccel 3neMeHTapHbBIX 4acTull 3HaeTe? Ha3oBuTe BHABI MX B3aUMOACHCTBHUS U
3aKOHBI COXPaHEHMsI. YKaKUTE COCOOBI PETUCTPALlUU U YCKOPEHMSI YacTHUL.

8.4. Bonipochl MpoOMesKYTOYHOM aTTeCcTalluU
IlepBbiii cemectp (3auer, OIIK-1)

1. BBenenue: mpeamer (QHU3MKH W €€ CBA3b C JIPYTUMH JUCHUIUIMHAMHU. Metoabl (u3nyeckux
UCCIIeIOBAaHUH (OIBIT, TUTIOTE3a, SKCIIEPUMEHT, Teopusi). B3auMocBsA3b (U3NKU U TEXHUKH.
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2. IlonsiTHe MPOCTPAaHCTBA M BpeMEHH B Kiaccudeckoil ¢pusuke. Cucremsl orcueta. [lepeme-iienue u
cKkopocTb. HopMaiibHOE, TaHT€HIIMAJIBHOE U ITOJIHOE YCKOPEHUE.

3. [lonsiTHe COCTOSIHUS B Kilaccuueckod mexaHuke. OCHOBHas 3ajaya JIUHAMHUKU. 3aKOH MHEPIIMH.
NHepuuanpHble ¥ HEMHEPLUAIBHBIE CUCTEMBI OTCUeTa. PU3HUECKOE COIEpKaHUE MOHATUM MACCHI,
CWJIBI, UMITYJIbCA, UMITYJIbCa CHIIbI, 2-i 3akoH HbioToHa. Buabl B3auMoaeicTBull, MOHITHE O CH-TIAX
MHEpLUU.

4. 3-11 3akoH HproToHa. BHeNIHNE ¥ BHYTpPEHHUE CUIIbI. 3aKOH COXPAHEHUS UMITYJIbCa IS 3aMKHYTOM
cucrteMsl Tell. [TonsaTre nenTpa Macc v 3aKOH €ro JBUKEHHUS.

5. [Monstue snepruu, paboTel U MomHOCTH. KiHeTHYECKast SHEPTUs MEXaHUYECKOW cucTeMbl. Pabora
MIEPEMEHHOM CHUJIBI.

6. Ilome kak ¢opma MaTepuu, OCYLIECTBIIsIEMas CHJIOBOE B3aMMOJCHCTBHE MEXAYy 4YacTUIa-MU.
IlonsaTne noreHuuansHOro mnoisd. lloTeHnManbHass >HEPrus MarepUaIbHOM TOYKM BO BHEIIHEM
CHWJIOBOM IIOJIE M €€ CBA3b C CHJIOW, JAEHUCTBYIOIIEH HA MarepUallbHYyl0 TOYKYy (Ha Ipumepe
I'PaBUTALIOHHOIO TIOJIS).

7. 3aKOH COXPAaHEHHUs HHEPIMM B MEXAHUKE, KOHCEPBAaTUBHBIE U HEKOHCEPBATHUBHBIE CHCTE-MBI.
IIpuMeHeHHEe 3aKOHOB COXpPaHEHUs K YIIPYTOMY U HEYIIPYTOMY yAAapaM.

8. BpamarenbHo€ ABMKEHHUE U €T0 KMHEMAaTUYECKHUE XapaKTEPUCTHKHU: YIVIOBOE IEpeMeElle-HUE,
YIJIOBasi CKOPOCTb U YIIIOBOE yCKOpPeHHE. CBsI3b YIIOBBIX XapaKTEPUCTHK C JIMHEHHBIMU.

9. /IluHamuueckue XapakTEpUCTUKH BPALLATEIbHOTO JBMKEHUS: MOMEHT CHJIbI, MOMEHT UM-IIyJIbCa,
MOMEHT MHEpLUH. Bbuncienne MOMEHTOB HHEPLIUH T MpaBUiIbHON Gopmbl. Teopema Lllteit-uepa.

10. OCHOBHOM 3aKOH JMHAMMKH BPALLATEIBHOTO JBMKEHUS. 3AKOH COXPAaHEHUSI MOMEHTA UM-ITyJIbCa.

11. Kunernueckas sHeprusi U paboTa BO BpamaTeIbHOM JBIKEHUU.

12. KonebarenpHoe aBKeHHE. ['apMoHMYeckoe kojeOaHue U ero xapakTepucTHkH. CKOpoCTh U
YCKOpEHUE MPH FapMOHUYECKHUX KOJICOAHHUSX.

13. Jlunamuka rapMoHUYECKHX Konebanuid. JluddepeHnmanbHoe ypaBHEHHE TapMOHUYECKHX
koseOanuii. [IpyKUHHBIN, MaTeMaTH4eCKUi U GU3NIECKHUI MasITHUKH.

14. 3aryxaromue xonebanus. Juddepennuanbioe ypaBHEHHE 3aTyXalOMMX KOIeOaHU, ero perieHue
U aHaJIN3.

15. Beinyxzaennsle konebanus. JuddepenunanbHoe ypaBHEHHE BBIHY)XICHHBIX KoJeOaHUH, ero
pelLlIeHrE U aHaIu3. SIBIeHUe pe3oHaHca

16. BomnHoBble mpoueccel. MexaHu3M o0pa3oBaHusl BOJIH B yrpyroil cpene. Ilomepednsie u
MIPOJIOJILHBIE BOJIHBL. YpaBHEHHE Oeryiieil BOIHBI. BennunHbl, XapakTepu3yIoye BOJIHY.

17. TI peobpazoBanue ['ammies. MexaHUUeCKUH TPUHIMII OTHOCHTEIBHOCTH. Teopema Cloe-HHS
CKOPOCTEH.

18. MonekynsipHas ¢u3uka W TepMoAMHAMUKA. WX OOBEKTBI M METOAbI HCCIICJOBaHMA.
Tep-monnHaMu4eckass CUCTEMA; €€ MapaMeTpbl U COCTOSIHME. TepMOAMHAMUYECKUN MIPOLECC U €r0
BU/JIBL.

19. Monenb uaeanbHOro rasa. BeIBOJ OCHOBHOTO YpaBHEHHS MOJICKYISIPHO-KMHETUYECKOW TEOPUU U
CJIEAICTBUSA U3 HET0. MOJIEKyISIpHO-KMHETHYECKOE TOJIKOBaHUE a0COIIOTHOM TeMIeparyphl

20. Yucno creneHeit cBOOOIBI MOJIEKYI. 3aKOH PAaBHOMEPHOTO pacIpeiesIeHNs YHEPTUH 110 CTETICHIM
cBOOOABI. BHYTpeHH:s SHEprus HaealbHOTO Ta3a.

21. 3akoH MakcBenna uisi pacupenesieHus: MOJIEKYJl WIICIbHOTO Ta3a MO CKOPOCTSAM W SHEP-TUSIM
Ter1oBoro JBMkeHus. [loHsTHE O cpenHel apudMeTHUecKor, CpeTHe KBaapaTUdyHON W Haubolee
BEPOSTHOU CKOPOCTSX.

22. CpenHee 4YMCIIO CTOJIKHOBEHHH M CpeIHSS AJMHA CBOOOAHOrO mpoOera MOJEKYN. SIBieHHs
nepeHoca B TEPMOAMHAMHYECKM HEPAaBHOBECHBIX cHcTeMax: Auddys3us, TemIonpoBOIHOCTS,
BHYTPEHHEE TPEHUE.

23. Tlonatue o BHyTpeHHEH HSHEPrUM KaK (PYHKIIMH COCTOsSHHUSA. Terora U pabora Kak (opmbI
nepenadu >Heprud. Ilepsoe Havano TepMoIuHAMUKA

24. IlpuMeHeHHe TEPBOTO Hayajga TEPMOIMHAMHKH K H3omporeccaM. Pabora W TEMmIoeMKOCTh B
U30IPOLECCaX.

25. Annabaraplii Tiporiecc, ypaBHeHnue Ilyaccona. PaboTa u TemIoeMKoCTb.
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26. OOparumble u HeoOparumble mpouecchl. Ilonstue nwmkna. Hukn Kapuo m ero KILJ mns
ujeanbHOro rasa. Temnosas U X0J0JUIbHAs MAIIVHBI.

27. OuTponus. Bropoe Hauano TepMOAMHAMUKH U €TI0 CTAaTUCTUYECKAsi UHTEPIpETaIusl.

28. Peanbnbie Ta3pl. CHIIBI MOJEKYJISIPHOTO B3aUMOJCHCTBUA. YpaBHeHHEe BaH-nep-Baanbca.
BuyTpeHHsist sHeprus peajbHOTO rasa.

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

1. Dnexrpuueckuil 3apsij, 3aKOH COXpaHEHHs 3apsnga. 3akoH Kymona. Onekrpuueckoe Iole.
HanpsbxkeH-HOCTh anekTpudeckoro mnois. HanpsbkeHHOCTh monst oT TodeyHoro 3apsana. CuioBble
JUHUM  HANpsDKEH-HOCTH  3JIeKTpocTaTthuueckoro moms. [lpuHnun — cyneprno3uuuu — HoJei.
DNEKTPUYECKHUM TUTIONb.

2. IloTok BekTOpa HaIpPsHKEHHOCTH 3JekTpuueckoro nois. Teopema [Maycca. [lpumenenune Teopemsl
l'aycca st pacdera »JIEKTPUUYECKOTO MOJS OT CUCTEM 3apsAOB (00 MPOTSKEHHAs! MIOCKOCTh, JIBE
Pa3HOMMEHHBIX 00 TUTIOCKOCTH, 00 JJIMHHAS 3apshKeHHAs HUTh, rmoas cdepa, map).

3. PaGora mo mepememieHuto 3apsiga B dJeKTpocTaTHdeckoM mone. Llupkymsuus Bextopa E.
[ToTeHnM-anbHBIN XapakTep AnekTpocrarndeckoro nois. [lorenuuan. I'paguent norennuana. Cesszb
HallpSOKEHHO-CTU € TPAMEHTOM NOTEHIHMAJIA JJIEKTPUYECKOrO TOJsA. ODKBUIIOTEHIMATIbHBIC
MTOBEPXHOCTH.

4. TlpoBomHMKH B 3JeKTpudeckoM rmone. WHmynupoBaHHBIC 3apsiabl. E BOMW3HM 3apsHKEHHOTO
npoBoaHuka. [Tone E BHyTpu npoBogHUKA. DNEKTPOCTATHUECKOE IKPAHUPOBAHUE.

5. Husnextpuku B anekTpuueckoM mose. [lonsipHble M HenmoyisipHble OUANEKTpUKu. llomsipuzanms
JTUDJIEK-TPUKOB B AieKTpuueckoM mnoune. [lonspuzoBanHocth nuanextpukoB. Ilome E mone BHyTpHn
TUAJIeKTpUKa. [[uanekTpuueckass BOCIPUUMYHMBOCTD M JIUAJIEKTPUYECKAs MPOHUIIAEMOCTb CPEIbI.
BekTop HampsykeHHO-CTM M BEKTOp JJIEKTPUYECKOTO CMEIIEHHUS 3JIEKTPOCTaTHYECKOro IOJS.
CerHeTosneKTpuKH.

6. DIEKTPOEMKOCTh YEeIMHEHHOTO MPOBOAHKKA, cephl, TUIOCKOTO KoHAeHcaropa. IlapamiensHoe u
10-CJIEI0BATEIbHOE COEAMHEHNE KOHIEHCATOPOB.

7. DHeprusi 3NEKTPUYECKOTO MOJs 3apsSKEHHBIX Tell, MJIOCKOT0 KOHJAEHcaTopa. DHeprus, oObeMHas
IJIOT-HOCTh SHEPTUHU AEKTPOCTATUYECKOTO MOJIS.

8. TloCTOSIHHBINA AJIEKTPUUYECKUNA TOK, YCIOBHSl €ro cymecTBoBaHus. Cuia TOKa, IUIOTHOCTh TOKa,
OMMYE-CKOE CONPOTUBJIEHHUE. [[IOTHOCTh TOKAa ¢ MUKPOCKOIIMYECKOW TOUKH 3peHus. [lapannensHoe u
MOCJIEI0-BaTEIbHOE COEAMHEHUE CONPOTHUBICHUNA. 3aBUCUMOCTH COINPOTHUBIICHHS IMPOBOJHUKOB M
MOJTYNPOBOJHUKOB OT Temmeparypbl. 3akoH Oma gus ywactka 1enu. 3akoH Owma B
muddepennmranbHol hopme.

9. CropoHHHME CHJIBI. DJEKTPOJABMKYILAsl CUJa WCTOYHUKOB TOKa, HampsbkeHue. 3akoH Owma ist
3amkHyTOM 1enu. CoeTMHEHNE UCTOYHUKOB TOKa B Oarapen. Toku KopoTkoro 3ambikaHus. [IpaBuma
Kupxroda ny1s pa3BeTBieHHOI 11eTH.

10. PabGora u MourHOCTh MOCTOSHHOTO Toka. 3akoH Jlxkoyns — Jlenma. 3akon JDxoyns—JleHma B
mudde-pennuansroii popme. KI1/1 anekrpuueckoit memny.

11. DnexTpudyeckuil TOK B Ta3ax. JSIBJICHHWE WOHM3ALMU W PEKOMOMHALIMM MOJIEKYN Trasa.
Bonpramnepnas xapakTepuCTHKa ra3oBOro paspsaa. HecamocTosTenpHBIM Ta30BBIA  paspsn.
CaMocTosTeNnbHBIN Ta30BbIi pa3zpsai. Tineronmii, HCKpOBOH, JyroBOi, KOPOHHBIN pa3psasl. [lna3ma.
12. MarnutHoe mosie TOKOB. HampspkeHHOCTh M MHAYKLUS MAarHuTHOro mnosisd. CuioBbl€ JIMHUA
MarautHoro mnons. [Ipunmun cynepnosunuu. 3akoH buo-Capapa-Jlamnmaca m ero nmpuMeHeHUeE K
pacueTy MarHMTHOTO TOJsl OT IPSIMOr0 OECKOHEYHOTO, MPSIMOTO KOHEUYHOTO, KPYroBOTO NMPOBOAHMKA
C TOKOM.

13. Hupkynsuus Bektopa B. 3akoH mosiHOro Toka. BuxpeBoil xapaktep MarHMTHOro mojig. Pacuer
TIOJISL IJTMHHOTO COJIEHOM/1a, TOPOUAA.

14. Cuna Amnepa. B3anmoaelcTBue mapajuielibHbIX MPOBOJHUKOB C TOKOM. MarHUTHBIA MOMEHT
paMKH C TOKOM . Bpamaromuii MOMEHT paMKh ¢ TOKOM B MarHUTHOM moje. [IpuHmum paGoTsl
anekTpoasurare-yieil. [1oTok BekTropa MarHuTHOM MHAYKIMK. Teopema ['aycca 11 MarHUTHOTO TOJIA.
PaGora no nepeme-1ieHNIO TPOBOJHUKA M KOHTYpa ¢ TOKOM B MarHUTHOM TOJIE.

15. Cuna Jlopenma. J[[BwkeHue 3apsoKEHHBIX 4YacTHI[ B MarHWTHOM Tone. Oddexr Xosma.
[Tpumenenue r¢dexra Xomna.
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16. MarHuTHBIE U MEXaHUYECKHE MOMEHTHI MMITyJbca (OpOMTaIbHBIE M CIIUHOBBIE) 3JEKTPOHOB U
aroMoB. JlMaMarHeTuKu, TmapaMarHeTuku, Qeppomarnetuku. HamarHudyeHHOCTh. MaraurtHas
BOCIIPMMMYHUBOCTb U IPOHULIAEMOCTh MArHETUKOB. J[Ma- 1 mapaMarHeTUKU B MarHUTHOM I10JIE.

17. ®eppomarnetuku. JlomeHHass cTpykTypa (eppOMarHeTUKOB, JOMEHHBIC TPaHUIIBI.
@®eppoMarHeTdk B MarHUTHOM 1mone. [lpolieccbl HaMarHMYUMBaHUST U MEepeMarHUYMBaHUS
¢beppomarnetukoB. KpuBas HamarHuuumBanus. I[leTnss MarHUTHOro TrHcCTEepe3uca U OCHOBHBIC
MarHMTHbIE XapaKTEpPUCTUKU (PeppOMarHeTUKOB. MarHuTHbIE Marepuagbl M UX NpPUMEHEHHE B
AIIEKTPOTEXHHUKE.

18. SIBmenme »onekTpoMarHUTHOW WHAYKIWK (3akoH Dapanes). [IpaBumo Jlenma. Ilpupona
ANIEKTPOJBU-KYIICH CHUJIbI SBJICHUS AJIEKTPOMAarHUTHON uHAyKuuMu (cwia JlopeHuma U BHXpeBOE
anekTpudeckoe nose). [Ipuniun padoTer Tpancdopmaropa. BuxpeBbie TOKM U UX IPUMEHEHHE.

19. UHayKTUBHOCTD KaTylIKU. fIBlIieHNE CaMOMHAYKIMU. TOKM IpH 3aMbIKaHUM U pa3MbIKaHUM LENU
C HUHAYKTHBHOCTBIO. SIBneHne B3aMMHOUI HWHAYKIIUHA. 3H€pFI/I5I u 06’beMHaH IJIOTHOCTb 3HCPIrUun
MarHuTHOI'O ITOJIA.

20. TlepemMeHHBII AIEKTPUUECKUN TOK. AMIUIMTYHA, YacToTa, (a3a. JIeHCTBYIOINE U aMIUTUTYIHbBIE
3Ha-4YEHUs NEPEMEHHOI0 TOKa M HampsbkeHus. [IpuHumm paGoTsl reHepaTopoB MEPEMEHHOIO TOKA.
Pe3ucrop, eMKOCTh M MHIYKTUBHOCTb U, COOTBETCTBEHHO, X OMHYECKOE, EMKOCTHOE, HHIYKTHBHOE
CONPOTUBJIICHHE B LENU IIEPEMEHHOr0 ToKa. BekrtopHsle amarpammsl. [locnenoBarenpHO
COCIMHEHHBIE PE3UCTOP, KOHACHCATOP U MHAYKTUBHOCTB B LIENU NIEPEMEHHOTO TOKA. PeakTuBHOE M
MIOJIHOE conpoTuBieHue nenu. CaBur (Gassl MEKIAY TOKOM U HallpsHKEHUEM.

21. Pe3oHaHC TOKOB M HaNpsDKEHUN B LIENIM NEPEMEHHOr0 TOKa. MOIIHOCTH B LENH NEPEMEHHOIO
Toka. KoadpuuueHT MommHocTu.

22. DnekTpuueckue KonebaHus B KoyebarelbHOM KOHType. CBOOOAHBIE 3JIEKTpHUECKUE KoJIeOaHMs.
HuddepenunanbHoe ypaBHEHHE CBOOOIHBIX AIEKTPUYECKUX KonebaHuit u ero pemenue. Popmyna
Tom-coHa.

23. uddepeHnuanbHoe ypaBHEHHE 3aTyXalOlMUX KoOJIeOAaHWH H ero pemieHue. JekpemMeHT wu
JorapuMHU-4YeCKUN  JEKPEeMEHT  3aTyxaHHs  JJEKTpUYeCKuX  KojebaHui.  J[oOpoTHOCTH
KOJIe0aTEeIbHOTO KOHTYpA.

24. JIuddepeHnmanpbHOoe ypaBHEHHE BBIHY)KICHHBIX SJIEKTPUYECKUX KOJEOAaHUH M €ro pelieHue.
AmMIui-Tyaa u ¢a3a BIHYKACHHBIX Konebanuil. Pesonanc.

25. OcHoBHble noNOXEeHUs Teopun MakcBemna. Teopema I'aycca u umpkymnsauus Bekrtopa E
utekTpuueckoro nois. Teopema ['aycca u nupkymsnus Bekropa B marautHoro noss. Tok cMmemenust
U BUXpeBOe HsJeKTpudeckoe mnone. OO0OUIeHHBIH 3akoH MoMHOro Toka. CucremMa ypaBHEHHUS
MakcBesuia B MHTErpanbHOi opme. OTHOCUTENBHOCTD AIIEKTPUIECKOTO U MATHUTHOTO TOJIEH.

26. Ilonepeunsle ¥ MPOOIbHBIE YIIPYTUe BOIHBI. [lapamMeTpbl BOIHBI (aMILIUTYA, IEPUO, 4acToTa,
JUITMHA BOJIHBI, BOJHOBOE 4YMCIO, (haza). YpaBHEHHE YNpPYrod BOJHBL. DJIEKTPOMATHUTHBIC BOJIHBI.
Hud-pepennmanbHoe ypaBHEHHE OJIEKTPOMArHUTHOM BOJHBI M €r0  pelIeHHe. JHEeprus
AJIEKTPOMAarHUTHHIX BOJIH. Bektop YMmoBa-IloiiTunra. 11Ikana anekTpoMarHuTHBIX BOJIH (PasilOBOJIHBI,
MH(paKpacHOE H3Jie-UeHHEe, CBETOBBIEC BOJHBI, YABTPA(PHOIETOBOE U PEHTIEHOBCKOE U3IYUCHHUE).

27. CpeToBble BOJHBI. OJIEKTPOMarHUTHas NpHUpoOJa CBETOBBIX BOJH. Ilokazarens mnpernomieHHs
Cpelbl. 3aKOHBI OTPAXKEHNUS U IIPEJIOMIIEHHSI CBETA, IIOJTHOE BHYTPEHHEE OTPa)kEHUE.

28. Wurepdepenuus cpera. [lpuHuunsel HaOmoneHuss HMHTEp(EpPEHLUH, KOTEPEHTHbIE BOJHBI,
OINITHUYECKAasl Pa3HOCTh XOJa JIByX KOT'€pPEHTHBIX JIydei, YCIOBHE max M min MHTEp(EpeHLIMU CBeTa.
OmnpbiT HOHra. Un-repdepeHunss Ha TOHKUX IUIeHKaX, koibla Heiotona. Ilpumenenue siBieHUs
UHTEPEPEHIINH CBETA.

29. Mudpakuusa ceeta. [Ipunuun lroiirenca-®penens, nudppakmus cera. Meton 30H Dpenens.
Judpaxims Ha MaIbIX OTBEPCTHAX M MAJIOM JIHCKE.

30. IMonspusanus ceeta. EcTecTBEHHBIN M NOJISPU30BaHHBIN cBET. 3akoH Maimtoca. [lonspuzanus
CBETa IIpU OTpPaXXEHUH, 3aKOH bprocrepa. JIBOMHOE IydenpenoMiieHue, NoasIpounsl. Bpamenue
IJIOCKOCTH MO-JIspu3anuu cBeta. [I[pumeHenue apneHus noiasiprusanuy cera. Jucnepcus cera.

31. TennoBoe wu3MydeHHE. XAPAKTEPUCTUKHU TEIJIOBOTO HM3JIYUEHHMS: SHEPreTUYECKass CBETUMOCTb,
CIICK-TPaJIbHAsl HEPI. CBETUMOCTD, CIIEKTPajibHas INIOTHOCTh DHEPL. CBETUMOCTU U €€ 3aBUCHMOCTh
OT JJIMHBI BOJIHBI U3JTyYCHHUS.
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32. KBanToBas npupona ceera. oToHsl, 3HEprus, UMITyabCc poTtoHa. J[aBieHue ceera.

33. Teopust aroma Bomopoa 1o bopy. 3akOoHOMEPHOCTH B JIMHEWYATHIX CIIEKTPaxX UCIYCKAHUS aToMa
BO-JI0pOJia, MOCTyJaThl bopa, u3inydeHue u nomionieHrue CBeTa arToMaMHu BellecTBa 1o bopy. @opmyna
bansmepa.

34. BonHoBBIE CBOMCTBA MHUKpPOYACTHUI], THIIOTE3a A€ Bpoiis, OmbIThl Mo AU(PaKINK 3IEKTPOHOB.
Coot-HomeHust HeomnpeneneHHocTeil [eii3enOepra: KOOpAMHATA-UMITYIIBC, SHEPTUS — BpeMs >KU3HU
yactull. BomHoBas ¢yHkuus u ee ¢usnmueckuii cmbica, BomHoBas (QyHKUIMS M BEpOSTHOCTh
HaXOKJICHHsI YaCTHUIIBI B 33JaHHOM 00beMe MPOCTPAHCTBA. YCIIOBHE HOPMHPOBKH.

35. 3akoHbl IBWXKEHMS Mukpoyactul. YpaBHeHue Illpenunrepa. VYpasnenue Illpeaunrepa mis
CTallMO-HAPHBIX COCTOSHUM MHUKpOuYacTHll. J[BumkeHue cBOOOTHONW MMKpPOYACTUIBI B OIXHOMEPHOM
npocTpaHcTBe. MUKpouacTHia B OAHOMEPHOH TITyOOKO# moTeHansHoi sime. KBaHTOBaHME SHEPTUH
U ummynabca uactui. Haunbonee BeposTHOE HAXOXKIEHHE 4YacTULBI B TOTEHIUAIBHOW sIME.
[TpoxoxkaeHre YacTUIIBI uepe3 sHepreTudeckuii 6aprep. TyHHENbHBINA AP QEKT.

36. AtoM Boiopo/ia B KBAaHTOBOH MexaHuke. KBaHTOBBIE YHClia: TIIaBHOE, OpOUTANIBHOE, MAaTHUTHOE H
ux ¢uzndeckuit cMmpici. [IpaBuao oTé0pa U CIEKTPHI HCITyCKaHUS aTOMa BOAOPO/IA.

37. CnuH snektpoHa u onsIThl [lITepHa-I'epnaxa, CHMHOBOE KBAHTOBOE YUCIIO, (PePMHUOHBI U OO30HHI.
[Tpuniun 3anpeta Ilaynu, sneKTpoHHBIE 000JIOYKH U OpOUTANIM, CTPOCHUE SIIEKTPOHHBIX 000JI0UEK
MHOTO3JICKTPOHHBIX aromax. Tabnuia Menaeneena.

38. TopMO3HOE 1 XapaKTepUCTUUECKOE PEHTTEHOBCKOE 3ydeHue, hopmyna Moszmu.

39. CnoHTaHHO€ U BBIHYXJEHHOE W3iIydeHHe. HopmainbHas W MHBEpPCHAs HACEJIEHHOCTb
SHEPreTUUECKUX YPOBHEH, NpUHIHI padoThl Ja3epa. [IpuMmenenue ga3epos.

40. 3oHHas Teopus TBEPAOTo Tena. BajeHTHas, 3ampelmieHHass ¥ CBOOOIHAS 30HBI, 3allOJTHEHHE WX
aneKk-TpoHaMu. CTpyKTypa 30H IPOBOAHUKOB, TUNIEKTPUKOB U MOTYIPOBOJHUKOB

41. Crpoenue aromHoro siapa. llpupona snmepueix cui. Jledekr macc W 3HEprust CBA3U sizep.
VYnenbHast HEprus CBA3M M €€ 3aBUCHUMOCTb OT MacCOBOTO YMCJIA JIEMEHTOB. flIepHbIE pEaKIUH,
3aKOHBl COXpaHe-HHs TpU peakuusax. Peakuum neneHus W LENHas siiepHas peakuus, sAepHbII
pEeaKTop M aTOMHAas PHEpre-Tuka. TepMosaepHbIe peaKkluy.

42. PammoaktuBHOCTh. CTaOWiIbHBIE UM paJAMOAKTUBHBIE W30TOMbI, -pacmaja, - pacmas,
-M3JIy4eHHe. 3a-KOHbl paguoakTUBHOro pacmajga. Ilepuon momypacmaga.  AKTUBHOCTB.
EcTtecTBeHHast paAlOaKTUBHOCTD.

43. DnementapHble 4yacTulbl. POTOH, JENTOHBI, ME30HBI, HYKJIOHBI, TUIEPOHBl U HX OCHOBHBIC
XapaKkTe-pUCTUKU (Macca, BpeMs KU3HU, 3apsijl, CIIUH, B3auMoJeicTBUe). YacTUIbl U aHTUYACTHUIIBL.
[IpeBpanieHus 4aCTUI] U 3aKOHBI COXPaHEHHUsI. TUITbI B3aMMOJEHCTBUS MEXK/1y YACTUIIAMHU U HOCUTENH
B3aumojericTBuid. KBapku.

44,  JIndpaxuus Dpaynrodepa ot omHou menu. [udpakumoHHas pemieTka. Paspemaromas
CIOCOOHOCTh ONTHYECKUX MPUOOPOB. Judpakius peHTTeHOBCKUX JTyYeH.

45. AOCOIOTHO 4YepHOE Telo. 3aKOHbl TEIUIOBOTO  WM3dyueHus: 3akoH Kwupxroda,
Creda-na-bonbuimana, 3akoH cMemenus Buna. YasrpaduoneroBas karactpoda. KBanToBas teopus
[1nanka temnoBoro uznydenus, popmyna [lnanka. [IpumMeHeHne 3akOHOB TEIIOBOTO U3TyUEHUS

46. Buemnuii potord-dekt, 3akoHpl BHemHEro ¢orodddekra, ypaBHeHHe DiHIITEHHA. DPPEeKT
Komnrona. EAMHCTBO KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB CBETA.

47. Ipunmun 3anpera [laynu, 31eKTpoHHBIE OOOJIOYKM M OpOUTANIM, CTPOCHHE SIEKTPOHHBIX
000JI04eK MHOTOYJIEKTPOHHBIX aroMax. Tabnuia MeHaeneena.

48. MukpodacTHIla B OJHOMEPHOH IIIyOOKOW NOTeHUMANbHOM siMe. KBaHTOBaHWE SHEpruu u
uMmnynsca dactun. HauOonee BeposTHOE HaXOXKJIEHHE 4YacTUIBI B IOTEHIMAIBHON sIMe.
[TpoxoxkaeHne YacTUIIBI uepe3 sHepreTudeckuii 6aprep. TyHHENbHBINH AP QEKT.

49. BonnoBast pyHKIMs U ee GU3HUECKUN CMBICH, BomHOBass (PyHKIMS M BEPOATHOCTh HAXOXKICHUS
YacTUILIbI B 33JJaHHOM 00beMe IPOCTPAHCTBA. YCIOBHE HOPMUPOBKH.

50. Yactuupl u antudactuupl. [IpeBpaiieHns 4acTuil U 3aKOHbI COXpaHEeHHs. TUIbl B3aUMOAEHCTBUS
MEXK]ly YaCTUIIAMHU U HOCHUTENH B3auMoaeicTBril. KBapku.
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51. CoOcTBeHHass W MpHUMECHas IMPOBOIUMOCTb, pP- U N-TIOJYNPOBOTHUKH, P-T —EpeXoAbl B
MOJYTIPOBOJHHUKAX. BBIMpsIMUTENbHBIE CBOMcTBa p-m —TepexonoB. IIpuHummm paboTel auoAa,
TpaH3ucTopa, (POTOCONPOTUBIICHHUS, BEHTWIILHOTO (oTo3neMeHTa. [IpuMeHeHne norynpoBoIHUKOB B
TEXHUKE.

8.5. Meronnueckne MaTepualibl, ONpeAe/silOlINe NPOHeIyPbl OLEHUBAHUS 3HAHMI,
YMEHHUIl, HABBIKOB H (MJIH) ONbITA IEATEJbHOCTH, XaPAKTEPU3YIOIINX 3Tanbl ()OPMUPOBAHUS
KOMIeTeHI Ml
KoHTposb 3HAaHUH CTYIEHTOB MO AMCUUIUIMHE MPOBOAUTCS B YCTHOM M NHUCBMEHHOH Qopme,
IpeayCcMaTpUBaeT TEKYUIHMA M MPOMEXKYTOUHBIH KOHTPOJIb. MeToasl KOHTPOJIA: - TecToBas (opma
KOHTPOJIS; - YCTHast popMa KOHTPOJS. — ONPOC U OOIICHHE C ayIuTOPUEH O MOCTABICHHON 3a/1aue B
YCTHOU (opMe; - pellieHre ONmpeAeNIiCHHBIX 3a/IaHui (3a/1a4) MO TeMe MPAKTHUYECKOT0 Marepuana B
KOHIIE MPAKTUYECKOTO 3aHATHUS, B IENAX APPEKTUBHOCTH YCBOSIEMOCTH MaTrepHaja Ha MpakTHKE. -
MOOIIPEHNE UHIUBUAYAIBHBIX 3aJJaHHH, B KOTOPBIX CTYACHT MpopadoTai caMOCTOSTEIHHO OOJbIIOe
KOJINYECTBO JIONOJIHUTEIBHBIX HCTOYHUKOB JIMTEPATyphl. TEKylMi KOHTPOJIb IPEAYyCMaTpUBacT
YCTHYIO OpMY OTpOCa CTYIEHTOB M MUCbMEHHBIHN 3KCIPECC-OMPOC MO0 OKOHYAHHUIO U3YUSHUS KaXI0H
TEMBI.

9. Ilepedyenb y4yeOHOM JUTEPATYPBHI

1. AbmpaxmanoBa A. X. ®usnka. Paznen "Mexanuka" [ DneKTpOHHBIN pecypc]: TEKCTHI JICKIUH, -
Kazanb: U3n-Bo KHUTY, 2013. - 80 c. - Pexxum nocrtymna: https://lib.rucont.ru/efd/302684/info

2. bo6ruies 1O. B., I'pubkoB A. 1., [Tanun B. A., Pomanos P. B. Onopabie KOHCTIEKTHI 10
ANMEKTPOMarHeTu3My [INEeKTPOHHBIN pecypc]: yueOHoe nocodue, - Tyma: TTTIY, 2015. - 81 c. -
Pexxum noctyma: https://lib.rucont.ru/efd/338176/info

3. Jlapuenko B. M. ®usuka [D1eKTpoHHBIN pecypc]: yueOHOe mocolue Uit u3yueHus paszaesna
Kypca cTynentamu cnenuanbHocTeit: 080502.65, 250401.65, 250403.65, 150405.65 ounoil, 3a0uHO
U O4YHO-3a04HOU opM oOyuenus, - Kpacnosipck: , 2011. - 119 ¢c. - Pexxum poctyna:
https://lib.rucont.ru/efd/261069/info

4. ®usuka. OnTHka - yuedHoe nocodue : B 2 u.. Y. 1. ['eomerpudeckast onTuka [ DneKTpOHHBIH
pecypc]: coct. [lapamonoB A. B., Hukonsckas JI. B., Knenununa A. B., Epmonos A. B. - Tyna:
TITIY - 97 ¢. - Pexxum goctymna: https://lib.rucont.ru/efd/238598/info

5. ®usuka. OnTuka - yuebHoe nmocobue : B 2 4.. U. 2. BonHoBas ontuka [ DIeKTpoHHBIN pecypc]:
coct. [TapamonoB A. B., Hukonbckas JI. B., Knenununa A. B., Epmonos A. B. - Tyna: TT'TIY - 110
c. - Pexum pgocryna: https://lib.rucont.ru/efd/238599/info

10. Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJTEKOMMYHUKANIMOHHOH ceTn UHTepHeT
1. http://elib.udsau.ru/ - 6GubnuoTEKa HNEKTPOHHBIX Y4eOHBIX MocoOuit Yamyprckoro [AY
2. http://fizkaf.narod.ru - Kadenpa ¢puzukun MoCKOBCKOTO HHCTUTYTa OTKPBITOTO 00Opa30BaHUS

3. http://genphys.phys.msu.ru - Marepuans! kadenpst oomeit pusuku MI'Y um. M.B.JlomonocoBa:
y4eOHbIe T0co0usl, (PU3NIECKUI MPAKTUKYM, BUACO- U KOMITbIOTEPHbIE TEMOHCTPAIIH

4. http://kvant.mccme.ru - KBaHT: Hay4HO-NOMYJISIPHBINA (PU3UKO-MATEMATHUECKUN Ky pHAIT

5. portal.udsau.ru - Iloptan Yamyptckoro ['AY ¢ Oubnmorekoit yaeOHbBIX TocoOmii, nHMOpMarueit
00 ycneBaemoctu, BKP, pacrincanusimu yueOHBIX 3aHATHI U TIpeTiogaBaresien

6. http://elibrary.ru/ - Hayunast snexrponnas 6ubiamnoreka eLIBRARY.RU

11. MeToauyeckue yKa3aHusl 00y4a0IMMCS 110 OCBOCHUIO TUCUMUIIMHBI (MOLYJIs1)
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[lepen wm3yueHHEM AMCUUIUIMHBI CTYACHTY HEOOXOIUMO O3HAKOMHUTBCS € paboueil mporpammon
JTMCUUIUIMHBI, U3yYUTh NIEpeueHb PEKOMEHIYEMOH JUTEpaTyphl, IPUBEACHHON B pabouell mporpamme
IUCUUIUIAHBL. 711 3¢ (EKTUBHOTO OCBOEHHS JMCHUIUIMHBI PEKOMEHIYETCsl TOCEIIaTh BCE BUIbI
3aHATUN B COOTBETCTBUU C PACIHCAHMEM U BBIIOJIHATH BCE JOMAIIHUE 3aJaHUS B YCTAHOBIICHHBIC
IpernojaBaresieM CpoKH. B ciyyae mpomycka 3aHATHH 10 yBaKUTENIBHBIM MPUYKMHAM, HEOOXOIUMO
MIOJIYYUTh y MPENOJABaTeNsi MHAUBUyaIbHOE 3aJJaHue 110 NPONyIIeHHOU TeMe. [lomydennsle 3HaHus
U YMEHHMs B IIPOLIECCE OCBOCHUS IUCLMIUIMHBI CTYJEHTY PEKOMEHIYETCS IPUMEHSATH Ul PELICHUs
3aja4, He OO0M3aTEeNIbHO CBS3aHHBIX C MPOrpaMMOM JUCHUIUIMHBL BrageHne KOMIETEHUIUSMHU
JTMCLUUIUIMHBI B TIOJHOM Mepe OyneT MoATBepKaaThesi BamM ymMeHneM CTaBUTh KOHKPETHBIC 3a/1a4H,
BBISIBIISITH CYIIECTBYIOIIUE MPOOJIEMBI, pelIaTh UX U MIPUHUMATh HA OCHOBE TOJTY4YEHHBIX PE3yJIbTaToOB
onTuManbHble pemieHus. OCHOBHBIMH BHJAMM YYEOHBIX 3aHATHN I CTYACHTOB IO Yy4eOHOM
JUCLUUIIIMHE  SIBJISIIOTCA:  3aHATUSA  JICKUMOHHOTO THIIA, 3aHATHUS CEMUHApCKOr0 THUIIA U
caMOCTOsITeNIbHAs paboTa CTY/ICHTOB.

®dopMbI paboTHI

MeTonuveckne yka3zaHus sl 00y4Jaromnuxcst

JlexuMoHHbIE 3aHATHSA

Pabora Ha JieKIuH SBISETCS 0OY4CHD BAKHBIM BHJIOM JIESATEIBHOCTH JIJIS
W3yYeHUs AUCIUILTUHBI, T.K. Ha JICKI[UU TPOUCXOANUT HE TOJIBKO COOOIICHHUE
HOBBIX 3HAHH, HO M CUCTeMAaTH3anus U 0000IeHNe HAKOTUIEHHBIX 3HAHUH,
dbopMupoBaHUE Ha UX OCHOBE UICHHBIX B3TIISAI0B, YOKICHHUIA,
MHUPOBO33PEHUS, Pa3BUTHE MO3HABATEILHBIX U POECCHOHATBHBIX
HUHTEPECOB.

Kparkue 3anucu nekiuii (KOHCIIEKTUPOBaHKE) TOMOTAaeT YCBOUThH MaTepHall.
Hanucanue koHCTieKTa JTEKUUN: KPAaTKO, CXeMaTHYHO, MOCJIe10BaTeIbHO
(UKCHpPOBaTH OCHOBHBIE MTOJIOKEHHU S, BRIBOJIBI, (DOPMYITHPOBKH, 0000IIIECHNS;
MOMEYaTh Ba)KHbIE MBICJIH, BBIACIATH KIIIOUEBHIE CIIOBA, TepMUHBI. KoHCTIEKT
Jy4llle MoApa3AessaTh Ha MyHKTHI, aparpadsl, cooonas KpacHyI0 CTPOKY.
[TpuHUMNIHATBHBIE MECTA, OIIpeieeHHs], (DOPMYJIBI CIETYET COMPOBOKAATH
3aMEYaHMSIMH: «BAXKHO», «OCO00 BaKHO», «XOPOIIO 3aIOMHUTHY» U T.II.
[TpocnymmBanue U 3aMuch JEKIUU MOXKHO TPOU3BOAUTD MTPH MTOMOLIH
COBPEMEHHBIX YCTPOUCTB (TUKTOHOH, HOYTOYK, HETOYK U T.I1.).

Paboras HaJ KOHCTIEKTOM JISKIIHIA, BCET/Ia CIEAYET UCIIOIb30BaTh HE TOJILKO
y4eOHUK, HO U Ty JINTEPATyPy, KOTOPYIO TOTIOTHUTEIHLHO PEKOMEHI0BAT
JIEKTOP, B TOM YHCJIe HOPMATUBHO-TIPABOBBIE aKThl COOTBETCTBYIOIIICH
HarpaBieHHOCTH. [1o pe3ynbraram paGoThl ¢ KOHCIIEKTOM JICKIIUH CIEAYET
0003HAUUTH BOMPOCHI, TEPMUHBI, MAaT€PUAII, KOTOPBIA BBHI3BIBAIOT TPYAHOCTH,
IIOMETUTH U MONBITATHCS HANTH OTBET B PEKOMEHyEMOM uTeparype. Ecinu
CaMOCTOSITENILHO HE yaeTcsl pa300parbcsi B MaTepuaie, He00X0IuMo
chopMynupoBaTh BOMPOC U 3a7aTh MPEIOIaBATENI0 Ha KOHCYIbTAINN, Ha
3aHSTHHA CEMUHAPCKOTO THUIIA.

JleximoHHBIN MaTepuan sBisieTcst 0a30BbIM, C KOTOPOTO HEOOXOAMMO HayaTh
OCBOCHHE COOTBETCTBYIOILLETO pa3/iesia Uil TEMBI.

JlabopartopHbie
3aHSATHUS

[Tpy mOATOTOBKE K 3aHATHSM U BBITIOJTHCHUH 3a/IaHUI CTYIEHTaM CIEIyeT
UCTIOJIB30BaTh JINTEPATYPY U3 PEKOMEHIOBAaHHOTO CITUCKA, 8 TAKXKe
PYKOBOJICTBOBAaThCS YKa3aHUSMU U PEKOMEHIAIMSMU TPENOAaBaTelIs.
[Tepen kaxapIM 3aHATUEM CTYJACHT U3YyYaeT TUIAH 3aHITHS C IEPEUYHEM TEM U
BOTIPOCOB, CITUCKOM JIUTEPATypPhI M JOMAITHUM 33/IaHUEM TI0 BEHIHECEHHOMY
HA 3aHSATHE MaTepUaIy.

CTyneHTy peKOMEHTyeTCsl CIIeNyOIasl CXeMa OATOTOBKH K 3aHSTHIO H
BBITTOJTHEHHUIO IOMAIITHUX 33JaHHM:

- MpOpabOoTaTh KOHCIIEKT JICKITHA;

- MPOAHANTU3UPOBATE JIUTEPATYPY, PEKOMEHIOBAHHYIO M0 U3y4aeMOMY
pasneny (MoayIo);

- U3YYHUTh PEIICHUS TUTIOBBIX 3a/1a4 (TP HAJTMYUN );
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- PEILIUTH 3aJaHHBIE JOMAILHUE 3a/1aHUS;
- TIpH 3aTPyAHEHUAX CHOPMYIUPOBATH BOMPOCHI K TIPETIOaBATEIO.

B xoHIIE KaK10T0 3aHATHS TUIIA CTYACHTHI MTOJIYYalOT «JIOMAIHEE 3aJaHHUE)
JUISL 3aKpEIUICHHS TPOMIECHHOT0 MaTepuaia. JloMalHue 3a1anus
HEOOXOMMO BBITIOTHSTH K KOXKIOMY 3aHATHIO. CI0KHBIE BOIPOCHI MOKHO
BBIHECTH Ha 00CYXKJICHHE Ha 3aHATUU CEMUHAPCKOTO TUTIA WK Ha
VHJIUBUIYAJIbHBIE KOHCYJIBTALUU.

CamocTogreapHas
pabora

CamocrosTenbHas padoTa CTYIEHTOB SBJISIETCS COCTaBHON YaCThIO MX
yueOHOi1 paboThI ¥ UMEET 1IeIbI0 3aKPeIyICHHE U YIIIyOlIeHue MoTy4YeHHbBIX
3HaHUI, yMEHUI U HABBIKOB, IOUCK U MPHOOPETEHNE HOBBIX 3HAHUM.

CamocTosiTenpHas paboTa CTyICHTOB BKJIIOYAET B ceOsi OCBOCHHE
TEOPETUYECKOr0 MaTepuaia Ha OCHOBE JICKIIUI, PEKOMEHTyEMOMH
JUTEpaTypbl; HOATOTOBKY K 3aHATUSIM CEMUHAPCKOTO TUIIA B
VHAMBHUIYaJIbHOM U IPyHIOBOM pexkrme. COBETHI 110 CaMOCTOSITETLHOM
paboTe ¢ TOYKU 3pEHUS UCTIOIb30BaHUS JIUTEPATyPhl, BPEMEHH, [ITyOUHBI
npopabOTKU TEMBI U JIp., @ TAK)KE€ KOHTPOIIb 32 ACSITEIbHOCTBIO CTYICHTa
OCYUIECTBIISIETCS. BO BpEeMsl 3aHATHIA.

Llenpro npenonaBarens BASETCA CTUMYJINPOBAHUE CAMOCTOATENIBHOTO,
yoIyOaEHHOTO U3yUYeHHs MaTepHalia Kypca, XOpoIlo CTPYKTypUPOBAHHOE,
MIOCJIEI0BATEIbHOE U3JI0KEHUE TEOPUH HA 3aHATHUSIX JEKIIMOHHOIO TUIIA,
0TpabOTKa HABBIKOB PEUICHHUs 33/1a4 U CUCTEMHOI'0 aHaJln3a CUTyalui Ha
3aHATUSAX CEMUHAPCKOIO TUIIA, KOHTPOJIb 3HAHUM CTY/ICHTOB.

Ecnu camocTosiTeNnbHO HE yaanock pa3o0parkecs B MaTepuae,
chopMynupyiiTe BOmpochl U 00paTuTech Ha TEKYIEH KOHCYIBTAlUU WK Ha
Oy KaMIIIeH JIGKITUHU 32 TIOMOIIBIO K TTPETIOaBaTelo.

[ToMuMO caMOCTOATENLHOTO U3YUYEHHS] MaTepUaioB IO TEMaM K
CaMOCTOSITENILHON padoTe 00yJarOIIMXCsl OTHOCUTCS MOJATOTOBKA K
MPaKTUYECKUM 3aHATUSIM, 110 PE3yJabTaTaM KOTOPOI MPECTaBIsAETCS OTYET
IPEernoaBaTellio U MPOXOJUT coOeceI0BaHuE.

IIpu caMOCTOATENBHON TOATOTOBKE K IPAKTUYECKOMY 3aHATHIO
oOyyaromuiics:

- OPraHU3yeT CBOIO JIEATEIbHOCTh B COOTBETCTBUU C METOJIMYECKUM
PYKOBOJICTBOM TIO BBITIOJTHEHHIO MPAKTUIECKUX padoT;

- u3y4aeT nH(HOPMAIMOHHBIE MaTEPHUAITBI;

- IOATOTABJIMBAET U OPOPMIIET MaTepHalibl MPAKTUYECKUX paboT B
COOTBETCTBUU C TPEOOBAHUSIMHU.

B pesynbrare BBITIOIHEHUS BHIIOB CAMOCTOSITEIBHOM pabOThI IPOUCXOIUT
(dopMHupOBaHUE KOMITETCHIINH, YKa3aHHBIX B paboueii mporpaMMsbI
JTUCITUATITUHBI (MOTYJIA).

[IpakTnueckue
3aHSATUS

@opMbl OpraHU3alK MPAKTUUECKUX 3aHATHIH OMPEIeIoTCs B
COOTBETCTBHUH CO CIIEIM(PUICCKUMH 0COOCHHOCTIMHU y4eOHOH TUCIIUTUIMHBI
U 1ensaMu o0yueHusi. IMu MOTyT OBITh: BBITIOJTHEHUE YIIPAKHEHUH, pelIeHre
TUIOBBIX 33/1a4, PEIICHUE CUTYallHOHHBIX 3a7a4, 3aHITHS 110
MOJICIUPOBAHUIO PEAbHBIX YCIOBUM, I€JI0OBBIE UTPBI, UTPOBOE
MPOEKTUPOBAHNE, UMUTAIIMOHHBIE 3aHATHUS, BbIC3/IHbIC 3aHATHS B
opraHu3anuu (MpeanpusIThs ), 3aHATUA-KOHKYpCHI U T.1. [Ipu ycTHOM
BBICTYIUICHUU IO KOHTPOJIHBIM BOIIPOCAM CEMUHAPCKOT0 3aHATHUS CTYACHT
JIOJDKEH M3J1arath (He YMTaTh) MaTepHas BBICTYIUICHHS CBOOOIHO.
Heo0xoammo KOHIIEHTPUPOBATh CBOE€ BHUMAHUE HA TOM, YTO BBICTYIIJICHHE
JOJHKHO OBITH 0OpAIEHO K ayIuTOPUH, a HE K IIPETo1aBaTelio, T.K. 3TO
3HAYUMBIN acTIeKT (POPMHUPYEMBIX KOMITCTCHITHA.
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[To oKOHYaHUH CEMUHAPCKOTO 3aHATHS 00yJaIOLIeMyCsl CIIeTyeT IIOBTOPUTh
BbIBO/IbI, ITOJIYYCHHBIC HA CCMUHAPC, MIPOCIICANB JIOTUKY UX TOCTPOCHUA,
OTMETUB TIOJIOKEHHSI, JISKAIUE B X OCHOBE. J[J1s1 3TOTO 00y4aromeMycs B
TCUCHUC CCMHHApa CJICAYCT ACJIaTh TOMCTKHU. bonee TOrO, B CJiy4uac
HETOYHOCTEH ¥ (MJIM) HEMOHUMAaHUS KaKoro-1r00 BOIIpoca MPOMIEHHOTO
Marepuaia oOyJaromemMycs clieayeT 00paTuThes K MPErnogaBaTelto s
HOJTY4YEHHUsI HEOOXOMMOM KOHCYIBTAIIMH U Pa3bsICHEHUSI BOSHUKILICH
CUTYAIUH.

[Ipu moAroToBKE K 3aHATUSAM CTYIAEHTaM CIIEAYET UCIIOIb30BaTh JIUTEPATYPY
U3 PEKOMEHIOBAHHOTO CITHCKA, a TAK)KE PyKOBOJICTBOBATHCS YKa3aHUSIMU U
PCKOMCHAAUAMU ITPCIIOAaBaTCIIA.

[epen KaxabIM 3aHATHEM CTYICHT U3ydaeT IUIaH 3aHATHS C IEPEYHEM TEM U
BOIIPOCOB, CITUCKOM JIUTEPATYPHI U IOMAIITHUM 33/IaHUEM T10 BHIHECCHHOMY
Ha 3aHATHE MaTepHUAITy.

CryneHTy peKOMEHAYEeTCs CIIEAYIONIasi CXeMa IMOATOTOBKY K 3aHSATHIO U
BBITIOJTHEHUIO JOMAIIIHUX 3aI[aHPII>'II

- MpopadboTaTh KOHCTIEKT JIEKIIUN;

- MPOAHAIIM3UPOBATH JIUTEPATYPY, PEKOMEHIOBAHHYIO TI0 U3y4acMOMY
pazneny (MOAyI0);

- I3yYUTh PEIICHUS TUTIOBBIX 3a1a4 (IpY HAJIUYUN ),

- PCIIUTDH 3aJaHHBIC TOMAIIITHUC 3a/IaHNs;

- TIPH 3aTPYAHEHUSIX C(HOPMYIIMPOBATH BOTIPOCHI K MPETIOIaBATEIIO.

B xoHIIE Ka)KI0TO 3aHATHS CTYAEHTHI MOJIYYaOT «JOMAIIHEES 3aJaHUEe» JJIsSt
3aKpeIUIeHUs MPOIIeHHOTo MaTepuraia. JloManraue 3a1anust HEOOXOAHMMO
BBITIOJIHATD K KaXA0MY 3aHATHIO. CII0’KHBIE BOMPOCH MOYKHO BBIHECTH Ha
00CyKJIeHHE Ha 3aHATUW WIA HA WHIWBUyallbHBIC KOHCYIBTAIIUH.

Onuncanue BO3MOKHOCTEH M3y4YeHHsI AUCUUIIMHBI JuiaMu ¢ OB3 u unBaanaamn
O6y‘laIOH_[I/IMCSI C OrpaHU4YCHHBIMHU BO3MOXHOCTAMU 3J0POBbA NPCAOCTABIIAIOTCA CICHHUAJIBHBIC
y‘Ie6HI/IKI/I, y‘-I€6HBIe HOCO6I/IH U JUIAKTUYCCKHUC MATCpualibl, CIICHUAJIBHBIC TCXHUYCCKUC CPCACTBA
OGy‘-ICHI/ISI KOJUICKTUBHOI'O W HWHAUWBUAYAJIBHOI'O IIOJIB30BaHHA, YCIYIrW aCCHUCTCHTA (HOMOH_[HI/IKa),
OKa3bIBAIOIIET0  OOyYaromMMCsl HEOOXOMUMYI0 TEXHHYECKYI0 TOMOIIb, a TaKXkKe YCIyrd
CYPIOTIEPEBOTYMKOB U TU(PIOCYPAONIEPEBOTIUKOB.

OcBoeHHe IUCHUIUIMHBI (MOXYJs) OOYYaIOUIMMUCSA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS
MOXeET OBITh OPraHU30BaHO COBMECTHO C JPYTUMH 00yUarOIIUMUCS, a TaK K€ B OTJCNIbHBIX IPYyTIaXx.
OcBoeHHe IUCHUIUIMHBI (MOXYJs) OOYYalOUIMMUCSA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS
OCYILECTBIACTCS C YYETOM OCOOEHHOCTEH MCUXO(U3UYECKOTO PAa3BUTHSA, WHIUBHIYaJIbHBIX
BO3MOKHOCTEH M COCTOSTHUS 3/I0POBbSI.

B nensx noctynmHoCTH MofydeHus BBICIIEro 00pa3oBaHus 0 00pa3oBaTeIbHON MPOrpaMMe JIMIIaMHU €
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS TPU OCBOCHUH JTUCIUILUIUHBI (MOIyJIs1) 0OecTiednBaeTcs:
1) a1 aui ¢ orpaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBS IO 3PEHUIO:

- IPUCYTCTBUC ACCUCTCHTA, OKaSBIBaIOH_[I/Iﬁ CTYACHTY HGO6XO,HI/IMYIO TCXHUYCCKYIO ITOMOIIb C YUCTOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH (TIOMOraeT 3aHATh pabouee MecCTO, MepPeIBUTaThCs, MPOYUTATh U
oopMHTH 3a/1aHKE, B TOM YUCIIE, 3aMMCHIBAsI IO/ JUKTOBKY),

- THCBMEHHBIE 3aJaHUsl, a TaKXKE MHCTPYKIHMH O TOpPSJKE HUX BBIIOIHEHUS OQOPMIISIIOTCS
YBEJIMUYEHHBIM HIPU(TOM,

- cHenuajibHble YUYeOHUKH, YUCOHBIC MOCOOUS W TUIAKTUYECKHE MaTepHalibl (MMEIONINe KPYITHBIN
mpudT WK aynuodaitie),

- MHIMBHIYaJIbHOE paBHOMEPHOE ocBeleHue He MeHee 300 ok,

- Hpu HGO6XOI[I/IMOCTI/I CTYACHTY IJId BBIIOJHCHUSA 3adaHUA NPCAOCTABIISICTCA YBCIUMYHUBAIOIICC
YCTPOUCTBO;

2) s UL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBBS 10 CIIYXY:
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- IPUCYTCTBHE aCCUCTEHTA, OKAa3bIBAIOIIMIA CTYIEHTY HEOOXOAUMYIO TEXHHUECKYIO TOMOIIb C YUYETOM
WHAVBUAYATBHBIX OCOOCHHOCTEH (TmoMoraeT 3aHsATh pabouee MecTo, MepEelBHUraThCsl, MPOYUTATh H
oopMHTH 3a/1aHNE, B TOM YHUCIIE, 3aMMCHIBAsI IO JUKTOBKY),

- olecreunBaeTcs HaJW4YUe 3BYKOYCHJIMBAIOUICH ammapaTypbl KOJJIEKTUBHOTO MOJb30BaHUS, MpPU
HE00XOTUMOCTH oOyuaroniemycs MIPENOCTABIISAECTCS 3BYKOYCHJIMBAIOILAs anmnaparypa
WHJWBHIyaJIbHOTO MOJIb30BAHUS;

- oOecrieunBaeTCs HaJISKAIMMHE 3BYKOBBIMU CPECTBAMH BOCIIPOU3BEACHUS WH(OPMAITUY;

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

- MHUCbMEHHBIC 3a/IaHMs BBIMOIHSIOTCS Ha KOMIIBIOTEPE CO CHEIHMATN3UPOBAHHBIM IMPOTPAMMHBIM
o0ecriedeHrneM WA HAJUKTOBBIBAIOTCS] ACCHCTEHTY;

- 10 JKEJIAaHWIO O0YYAaOIIerocs 3a/IlaHusl MOTYT BBITIOTHATHCS B YCTHOM hopMme.

12. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOT M
WNudopmaimoHHble TEXHOJIOTUH peaan3aluy JUCUUTUTHHBI BKIIOYAI0T

12.1 IIporpammHoe o0ecneyeHue
1. Omepanuonnas cuctema: Microsoft Windows 10 Professional. Ilo mommucke mist y4eOHOTO
npomnecca. [locnennssi moctymHas Bepcusi mporpammbl. Astra Linux Common Edition. [[oroBop
Nel73-I'K/19 ot 12.11.2019 1.
2. bazossiii maket nporpamMm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas nuuensus. loroop 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. JJoroBop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. Beccpounas nunensus. HoroBop Nel06-T'K ot 21.11.2011. P7-Oduc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

12.2 CoBpemeHHble mnpodeccuoHabHbIe 0a3bl [JaHHBIX W HH(OPMalMOHHbIE
CIIPaBOYHbIE CHCTEMbI
1. MndopmannoHHO-CIIpaBoYHas cucTeMa (CHpaBOYHO-TIpaBoBasi cucTema) «KOHCYIbTaHT IUTIOCH.
Cornamerne Ne HKII2016/JICB 003 ot 11.01.2016 mmst ucmosib30BaHHS B YYEOHBIX IIEISIX
6eccpounoe. OOHOBsIETCS peryaspHo. JIueH3uss Ha Bce KOMIBIOTEPHI, UCIONb3yeMble B y4eOHOM
nporecce.
2. Tlpodeccuonanpupie 6a3bl  gaHHBIX Ha Twiarpopme 1C: Ilpenmpustue ¢ AOCTYIHBIMHU
koHpurypanusmu (1C: ERP  Arponpombiienusiii kommieke 2, 1C: ERP Dwnepreruka, 1C:
Byxrantepuss momnoko3aBoma, 1C: byxranrepuss nrumedadbpuxu, 1C: byxranarepus snmeBatopa u
koMOukopmoBoro 3aBoaa, 1C: O6menut, 1C: Pecropan. @pont-odwuc). JluneHsnonHsiid 1oroBop Ne
H8775 ot 17.11.2020 .

13. MarepuajbHO-TeXHH4YECKOe o0ecnedeHne TUCUMILTUHbI(MOLYJIs)
MarepuanbHO-TEXHUYECKOE 00eCreueHne JUCIUTUIHHBIL:
OcHaiuenue ayauTopui
1. YuebHast aymuTopus Ui NPOBEACHUS 3aHATHI JEKIIMOHHOTO U CEMUHAPCKOT0 TUIA, TPYNIOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTAlUH, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHOM arrecTaluu. AyIuTopus,
YKOMIUIEKTOBAaHHAsl CHEIHAJIM3UPOBAHHON MeEOENbl0 U TEXHHMYECKHMMM CpelcTBaMu 00yuyeHwus,
CITYXaIUMU JJIs TIPEACTABICHUS yueOHOM nHpOpMauu OOJIbIION ayTuTOPUN
2. YuebHas aymuTOpHs JUIsl IPOBEACHUS 3aHATUHN JIEKIMOHHOTO U CEMHHAPCKOTO THUIIA, IPYMIIOBBIX U
WHAUBUAYAIbHBIX  KOHCYJbTAlMH, TEKyIIEro KOHTPOJAS M  IPOMEXKYTOUHOM  arTecTaluu
(MpakTUYeCKUX 3aHATHH). AyIuTOpus, YKOMIUIEKTOBaHHAsl CIEUUATU3UPOBAHHON MeOenblo,
KOMITBIOTEpAaMH C HEOOXOIMMBIM MpOrpaMMHBIM oOecriedeHneM, BbIXxooM B «VHTepHET» U
KOpPIOPaTUBHYIO CETh YHHUBEPCUTETA
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3. YueOHast ayauTopusi AJIsl IPOBEACHUS 3aHATHH JIGKIIMOHHOTO ¥ CEMMHAPCKOTO TUIA, TPYIIOBBIX U
UHAVBUAYAIbHBIX  KOHCYJbTALIMH, TEKYyLIEro KOHTPOJAS M  IPOMEXYTOYHOM  arTecTaluu
(;mabopaToOpHBIX — 3aHATHH). AyIUTOpHUS, YKOMIUIEKTOBAHHAs CHELMAIM3HMPOBAHHOW MeOEemblo,
KOMIBIOTEpAMH € HEOOXOJUMBIM IPOrpaMMHBIM oOOeclieueHueM, BbIXOAOM B «MHTepHeT» U
KOpPIIOPAaTUBHYIO CETh YHUBEPCHUTETA, YCTaHOBKAa U1 TPagyHUpOBaHUs BOJIBTMETpa IpPU IHOMOIIH
amrepMerpa.; YCTaHOBKAa Ui M3MEpeHHs KpUBOW HAMarHMYMBaHHUA U TETIM MarHUTHOTO
rucrepesnca (heppoMarHeTUKOB ¢ MOMOINBIO ocuuiuiorpada; YcranoBka mns usMepenust KIIJ[ u
ko3¢ ¢ummenta Tpanchopmanuu TpaHcopmaropa.; YCTaHOBKAa JUII HM3MEPEHHS pa3MEepoB U
oIpeesieHUe MapaMeTpoB 0ObEMOB TEJ TPAaBUIBHOI reoMeTpruIecKoi (hOpMBL.;

4. Ilomermenue ajisi caMOCTOSITeNIbHON paboThl.IlomerieHne OCHAIEHO KOMITBIOTEPHONW TEXHUKOH C
BO3MO)KHOCTBIO TOJKIIOUEHUs] K ceTH VIHTepHeT M oOecneueHHMeM [JOCTylna B 3JIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBLHYIO CPEY OpTraHU3aIIIH.

5. IlomemieHust 11 XpaHeHUs U TPOYUIAKTUIECKOTO 00CTy )KUBaHUS y4eOHOTO 000pYIOBaHHS.
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