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1. Hesb u 3a1a4u U3yYeHUS TUCIUATNINHbBI

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

Banatm JOUCIHUITIJIINHBI:
- - HM3YYCHHE 3aKOHOB MEXAaHWKH, TEPMOIWHAMHUKH, 3JICKTPOMArHeTH3Ma, ONTHKA W aTOMHOM
(17637047
- - OBJIQJICHHE METOJaMHM Ja0OPATOPHBIX MCCIICIOBAHUN;
;

- - 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;

DNEeKTPOTEXHUKA U IIEKTPOHHKA;
TermmomaccooOMeHHOE 000pYIOBaHUE TIPEATIPUATHI;
TernoBble IBUraTeNu U HarHETaTENH;
DeKTpuyYeCcKre MallHbI U allaparsl.

B mpouecce wu3ydyeHHs IOUCHUIUIMHBI CTYAEHT TOTOBUTCS K BHIaM NPOPECCUOHATBHOM
JESATETLHOCTH M pEelIeHUI0 MpodecCuoHaIbHbIX 3a1a4, npeaycMoTpeHHbx @I'OC BO u yueOHBIM
TJTAHOM.

3. TpeGoBanus K pe3yJbTaTaM 0CBOEHMS JUCUMILIHHBI
[Tporecc n3yueHus! TUCHMIUIMHBI HallpaBJIeH Ha (hOpMUpPOBaHUE KOMIIETEHIIHIA:
- OIIK-2 Cnoco0eH NpPUMEHATH COOTBETCTBYHOIIMH (PHU3MKO-MaTeMaTHYEeCKHMd amnmapar,
MeTObl AHAJIM3a M MO/JAeJTUPOBAHNS, TEOPETHYECKOT0 M IKCIIEPUMEHTAIBLHOI0 HCCJIeI0BAHUSA
NPH pelieHN U NpodeccuoHATbHBIX 3a1a4

3HaHUs, YMEHMSA, HaBBIKM, (OpPMHUpPyEMbIe 110 KOMIIETEHIIMM B paMKaxX IUCLUUIUIMHBL, U
WHJUKATOPbI OCBOCHUS KOMIIETCHIIUI

CTyneHT H0KEH 3HaTh:
Knaccuueckue u COBpeMEHHbIE METOABI HCCIENOBaHHMS B 00JacTH DICKTpUPHUKALIUN U
aBTOMATH3alMH CEJIbCKOTO XO35HCTBA

CTyneHT JOKeH YMETh:

HpOBO,Z[I/ITB 3KCHepI/IMeHTaJIBHI>Ie HCCJIICAOBAHUS B O6JIaCTI/I BHGKTpI/I(bI/IKaI_[I/II/I U aBTOMaTu3alnn
CEJILCKOI'0 XO3IUCTBA.

CTYHCHT JOJIZKCH BJIaACTh HaBBIKAMM:

Knaccnueckumu u COBpPEMCHHBIMHA MEeToaaMMu HCCICIOBaHHUA B obyacTu 3J'ICKTpI/I(1)I/IKaHI/II/I u
aBTOMaTHu3alu CCJIbLCKOI'O XO3SICTBA

- YK-1 Cnocol0eH ocymecTBJSTh NMOUCK, KPUTHYECKUI AHAJIU3 M CHHTe3 HMHPopManumu,
NPUMEHSATH CUCTEMHBIH MOAX0 /ISl pellieHUs MOCTABJEHHBIX 3a/1a4

3HaHUSA, YMEHHs, HaBBIKM, (GOpMHUpyEeMble IO KOMIIETEHIIMM B paMKaxX AUCUUIUIMHBI, U
MHANKATOPbI OCBOEHUS KOMIIETEHITHH

CTyeHT N0KEeH 3HATh:



OcHOBHBIE ~ 3aKOHBl ~MaTE€MaTHYECKHX, €CTECTBCHHOHAYyYHBIX U  OO0MIENpoQecCHOHATBHBIX
JIUCLUUIUINH, WH(POPMALMOHHO-KOMMYHUKAIIHOHHBIC TEXHOJOTHH, HEOOXOAMMBIE IS PEIICHHS
TUNOBBIX 3a/7ad B oOmacTu arpouHxeHepuu. CrenualibHble NMPOrpaMMbl M 0a3bl JAaHHBIX MPU
pa3paboTKe, aBTOMATU3AIMH U pacueTe SHEPreTHIeCKOro 000py10BaHUs

CTyneHT A0KEH YMETh:
Pemate TumoBkIe 3a1aun MpoheCCHOHABHON NESITEIbHOCTH HA OCHOBE 3HAHWI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX M E€CTECTBEHHBIX HAyK C NPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOT UM

CTyneHT A0KEH BIIaJIeTh HABBIKAMM:

OCHOBHBIMU 3aKOHAMH MaTeMaTH4YeCKUX U €CTECTBEHHBIX HayK,
MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIMUA TEXHOJIOTUSMU JJI1 PEIIEHUs CTaHJapTHBIX 3a/lad B
arpourkeHepun. CrienuanbHBIMU TporpaMmMamMu U 0a3aMu JaHHBIX MpH pa3paboTKe U pacyeTe
SHEpreTHYe-CKOro 000pyn0BaHus, CPEACTB aBTOMATH3AIUH U AMEKTPU(UKALIUY CETbCKOTO X03sicTBa

4. O0beM IMCHUIIMHBI M BH/AbI y4eOHOI padoTsl (04Hast popMa o0yueHust)

Bcero Ilepsbiit  (Bropon  |Tperuni
Bun yuebHOM paboThI 4acoB CEMECTp |CeMecTp |ceMecTp
KontakTHas pa6ora (Bcero) 190 70 70 50
JlaGoparopHbie 3aHATHS 48 18 18 12
JIeKIIMOHHBIE 3aHATHUA 86 30 32 24
IIpakTrueckue 3aHATUA 56 22 20 14
CamocTosiTesibHast padoTa (Bcero) 116 38 47 31
Buael npoMe:KyTOYHOM aTTecTalNu 54 27 27
3auer +
DK3aMeH 54 27 27
OO01masi Tpy10eMKOCTb 4aChl 360 108 144 108
Oo01masi Tpy10eMKOCTh 3a4eTHbIE
eIUHMbI 10 3 4 3

O0beM JUCUMILIMHBI M BUBI Y4eOHOH padoThl (3a0uHasi Gpopma 00ydeHus)

Bcero IlepBoiii  |Bropoit  |Tperuit
By yuebno# paboTh 4acoB CeMeCTp |ceMmecTp |ceMecTp

KonTakTHas padora (Bcero)

CamocTrosiTesibHast padoTa (Bcero)

Buasl npoMe:KyTOYHOM aTTecTalNu

3auer

DOK3aMeH

OO01masi Tpy10eMKOCTb 4aChl

Oo01masi Tpy10eMKOCTb 3a4eTHbIE
eITMHHUIIbI

5. Conep:xanne JTUCUMIIIIMHBI

TemaTnueckoe NJIAHUPOBaHUE (0UHOE 00yUYeHHUe)
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IlepBrIii cemecTp, Beero 108 30( 22| 18| 38
Pasnen 1 Mexanuka 66| 18| 12| 14| 22
Tema 1 Brenenue. Kunemaruka. Mexannueckoe JBUKEHUE. 7 2 1 2 2
Tema 2 JlMHaMuKa MOCTYNaTeIbHOTO ABUKEHUS 7 2 1 2 2
Tema 3 Pabora u sHeprus. 7 2 1 2 2
Tema 4 MexaHnuka TBEpAOTO Tea. 12 2 2 2 6
Tema 5 Mexanuka u eopmanys TBEpAOTo Tena 7 2 1 2 2
Tema 6 Tsarorenne. I1€MEHTBI TEOPUU TIOJIS TATOTECHHUS. 5 2 1 2
Tema 7 DJEMEHTHI CIEMAIBbHON TEOPUN OTHOCUTEIBHOCTH. 5 2 1 2
Tema 8 Mexanunueckue KoneoaHus 8 2 2 2 2
Tema 9 VYipyrue BOJIHbI 8 2 2 2 2
Paznen 2 Mouiekyasipaas pusuka 42| 12| 10 4/ 16
Tenta 10 MosnekynsipHO-KHUHETUYECKasi TEOPHUs UeaTbHBIX 10 ) ) 6
razoB
Tema 11 SIBnenus nepenoca 8 2 2 2 2
Tema 12 OCHOBBI TEPMOAUHAMUKH 8 2 2 2 2
Tema 13 Kpyrossle nponieccel 1 TEMIOBbIE JBUTATENH 6 2 2 2
Tema 14 PeanbHble rassl. 5 2 1 2
Tema 15 Teepasle Tena. 5 2 1 2
Bropoii cemectp, Becero 117 32 20| 18| 47
Pa3znen 3 JIEKTPUYECTBO 49| 14 8 6| 21
Tema 16 DJIEKTPOCTATUYECKOE MOJIe 6 2 2 2
Tema 17 Teopema ['aycca u ee mpuMeHeHNE 6 2 1 3
Tema 18 [ToTeHnman >neKTPUIECKOTO MOJIS. 5 2 1 2
Tema 19 BemecTBo B 2JIEKTPUYECKOM TIOJIE. 6 2 2 2
Tema 20 DNIEKTPOEMKOCTh. DHEPIPUS DIEKTPUUECKOTO TMOJIS. 5 2 3
Tema 21 ITocTOsIHHBIN 2IEKTPUYECKUN TOK 14 2 4 2 6
Tema 22 Pabora 1 MOIHOCTH ITOCTOSIHHOI'O TOKAa 7 2 2 3
Pasnen 4 MarneTusm 68| 18| 12| 12| 26
Tema 23 MarnuTHOe nosue 8 2 2 2 2
Tena 24 Cuna Amnepa. IIpoBogHHMK C TOKOM B MarHUTHOM 9 ) ) ) 3
oJe.
Tema 25 BemecTBo B MAarHuTHOM 10J1€ 7 2 2 3
Tema 26 SBNEHUS TEKTPOMArHUTHON UHIYKIIMH 7 2 2 3
Tema 27 IIepeMeHHBIN IEKTPUUECKUN TOK 9 2 1 2 4
Tema 28 R, Cwu L B menu nepeMeHHOro Toka 9 2 1 2 4
Tema 29 DeKTpoMarHuTHbIE KoJeOaHuUs 9 2 2 2 3
Tema 30 Teopust MakcBemia 4 2 2
Tema 31 DNEKTPOMarHuTHBIE BOJIHBI 6 2 2 2
Tpernii cemecTp, Beero 81| 24| 14| 12| 31




Pa3nen 5 Onruka 47| 12 8| 10| 17
Tema 32 DJIeKTpOMarHuHas Teopus CBETa 4 2 2
Tema 33 BoaHoBEIE CBOMCTBA CBETa 12 2 2 4 4
Tema 34 TennoBoe u3ny4yeHue 12 2 2 4 4
Tema 35 KBanroBas Teopus csera 9 2 2 2 3
Tema 36 DJeMeHThl KBAaHTOBO MEXaHUKHU 5 2 1 2
Tema 37 3aKOHBI ABUKEHUSI MUKPOUACTHULL 5 2 1 2
Pa3ngen 6 ®du3uka aroma 34( 12 6 2 14
Tema 38 N3nyyenue atoma Bonopoaa 6 2 2 2
Tema 39 CtpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB 8 2 2 4
Tema 40 ®dusuka sapa 5 2 1 2
Tema 41 DJleMEeHTapHbIE YaCTHUIIbI 5 2 1 2
Tema 42 30HHAas TEOPHS TBEPABIX TEI 5 2 1 2
Tema 43 KBanToBas onTuka 5 2 1 2

Ha npomexyTouHy!0 aTTecTannio oTBOAUTCS 54 yacos.

Coaep:xkanue TUCHUIIMHBI (O4HOE 00y4eHHe)

Homep Tembl

Coaep:xaHue TeMbl

Tema 1

OneMeHThl KuHemaTuku. Cucrema orcuera. Tpaektopus. BekTop nepemMenieHusl.
CxopocTh, yCKOpeHUE U ero cocrapisomue. Kunemarruka paBHOYCKOPEHHOTO
JBUKEHUS. YIIIOBasi CKOPOCTh U yckopeHue. Knnemaruka BpamiareabHOro
JIBUKECHHUS.

Tema 2

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

Tema 3

Oneprusi. Pabora. MomHuocTh. KuHeTnueckas v moTeHIranbHas YHEPTruu. 3aKoH
COXpaHEHUS PHEPTUU. Yiap aOCONMIOTHO YIIPYTUX B HEYIPYTHX TEJ.

Tema 4

MowmenT nnepunu. Teopema IlITelinepa. MOMEHT cuiibl. 3aKOH TMHAMUKHU
BpalllaTeIbHOITO ABMXeHUs. KuHeTnueckas sHeprus BpanareabHOro ABHKEHUS.

Tema 5

MoMeHT umItyibca 1 3aK0oH ero coxpanenus. CBoOomaHbIe ocu. ['UpocKor.
Hedopmarus TBepaoro Tena. 3akoH ['yka.

Tema 6

3akonsl Kerniepa. 3akoH BCEMHPHOTO TArOTeHUsA. Cuia TSKECTH U BEC.
HeBecomocTs. [lone Tarorenus u ero HanmpsH»KeHHOCTh. PaboTa 1 moTeHnuan B
nose taroteHus. Kocmuueckue ckopoctu. HenmneprimanbHble CHCTEMBI
otrcueta.CHIbl UHEPLIMU

Tema 7

[IpeoOpazoBanus ["anunes. MexaHnueCKUid TPUHITUTT OTHOCHUTEILHOCTH.
[IpeobpazoBanus Jlopenna. CrneacTsus u3 npeodpazoanuii Jlopenma. MaTepBamin
Mexay coosiTusMu. CokparieHue pasmepoB Teia. OCHOBHOM 3aKOH
PEAATUBUCTCKON JUHAMUKHN MAaT€pUaIbHOM TOUKU. 3aKOH B3aMMOCBSI3H MACCHI U
SHEPTUH.

Tema 8

["apmoHMYecKre KoJIeOaHUS U UX XapaKTePUCTUKH. ['apMOHUYECKHI OCIIIIISATOP.
[Ipy>xuHHBIHN, GU3NUESCKUN U MATEMAaTUYECKUN MasTHUKH. 3aTyXalolme
KoJie0aHusl.

Tema 9

[IpononpHBIE U MOTIEPEYHBIE BOJIHBL. YpaBHEHHE TUIOCKON OeryIueil BOIHBI.
BonnoBoe uncno. luddepennnanbaoe ypaBHeHue BoHbl. Da30Bas ¥ rpynmoBast
ckopocth. Dpdexr Homnepa

Tema 10

OnbITHBIE 3aKOHBI HICATBLHOTO Ta3a. YpaBHeHue Knalinepona-Meneneena.
OCHOBHOE ypaBHEHHE KMHETUYECKOW TeOopuu ra3oB. Pacnipenenenrne Makceiuia
MOJIEKYJT rasa 1o ckopoctsiMm. bapomerpuueckas hopmyna. Pacnpenenenue
Bonsnmana.




Tema 11

Cpenusis MHa CBOOOAHOTO MTpodera MOJIEKYI U CPeIHEE YUCIO CTOIKHOBEHHUS.
SIBnieHMs IepeHoca B TEPMOJMHAMUYECKIX HEPAaBHOBECHBIX MPOLIECCcaX.
YpaBHEHUS: TEIUIONPOBOAHOCTH, BA3KOCTH, MU dy3un. KospduumeHnTs
nepeHoca. Bakyym 1 METOJIbI €ro MoayyeHHUs.

Tema 12

[TepBoe Hauano TepmoanHaMuKkh. TermmoeMkocTs Ta3a. M3omporeccel. Pabora raza
npu u3omnpoueccax. Anuadaruueckuil mpouecc. YpasHenue Ilyaccona.

Tema 13

Kpyroseie nporeccel. 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. BHyTpeHHssAs S3HEprus peajabHOro rasa.

Tema 15

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

Tema 16

DJNIeKTPUYECKUH 3apsij, 3aKOH COXpaHEeHUs 3apsaa. 3akoH Kymona.
HanpsixkenHocTs anexktpudeckoro noiia E. HanpsikeHHOCTD MOJst OT TOYEYHOTO
3apsiaa. [[pyHuun cyneprno3uiuuu nojiaen. 1. Juonoib

Tema 17

[ToTok BekTOpa HaNPsKEHHOCTH AEKTpruUecKoro nos. Teopema ["aycca.
[Ipumenenue Teopemsl ['aycca 11 pacueTa 37€KTPUUECKOTO OISl CUCTEM
3aps0B.

Tema 18

Pa6ota cuit anexrpudeckoro mosst. [upkysmsiius Bekropa E. [Totenmnuan. Cesss E u
MOTEHIUAA.

Tema 19

[IpoBoaHUKH B AnieKTpUUYecKoM mose. Juanektpuku. [lonsgpuzanust AU3IEKTPUKOB.
BekTop nmonsipu3oBaHHOCTH. DJNEKTPUIECOKE IOJIE B AUAIECKTPHUKE.
OnexTpuyeckoe cMenieHue. Judnexrpuieckas BOCIPUUMUNUBOCTb.
CerseTosneKTpuKku

Tema 20

DIEeKTPOEeMKOCTh MPOBOAHUKOB. KoHaeHcaTop, coeAMHEHNE KOHIEHCATOPOB.
DHeprus 3NEKTPUUECKOro Mo, 3apsKeHHbIX Ted. [Im1oTHOCTh SHeprun
ANEKTPUYECKOTO MOJSL.

Tema 21

[TonsTue cumnsl ToKa, conporusieHus. [lapannenbHoe U nocaen0BaTEIbHOE
coeqrHeHue conportuBieHuil. 3akoH OMma. 3akoH OMa B tudepeHInanTbHON
¢dopme. TemneparypHast 3BUCUMOCTb CONPOTUBIIEHUS. CBEPXITPOBOUMOCTh

Tema 22

DNEeKTPOJABIKYIIAS cUila, HanpsikeHue. 3akoH Oma miig noaHou uenu.IIpaBuna
Kupxroda. Pabora u momtHocTs ToKa. 3akoH Jxxoymns-Jlenma. KIT]
3IEKTPUYECKOM IEMH.

Tema 23

HamnpsixeHHOCTh M MHAYKIUS MarHUTHOTO 1osist. 3akoH buo-Caapa-Jlannaca u
€ro NMPUMEHUE K pacueTy MarHUTHOTO I0JIS OT IPSIMOTO U KPYrOBOI'O TOKA.
Hupxkymnsius Bextopa B. 3akoH nonHoro Toka. BuxpeBoii xapakTep MarHUTHOTO
TOJISt

Tema 24

Cuna Amnepa u ee npumenenue. [1oTok Bekropa MarHuTHOW MHIYKIMH. Pabora
10 NIEPEMEILIEHUIO ITPOBOIHUKA C TOKOM B MarHUTHOM I10JI€. DJIEKTPOJBUTATEIH.
Cuna JlopeHna u ee npUMeHEHUE.

Tema 25

MarauTHble MOMEHTBI aTOMOB, MOJIEKYII, AJIEKTPOHOB. J[naMarueTusm,
napaMrHeTH3M, gpeppoMaraeTu3m. MaruutHasi BOCOpUUMYUBOCTD U
MPOHUI[AEMOCTh MarHETUKOB.

Tema 26

3axoH Dapanes. SABnenue camounaykiuu. [Ipasuno Jlenna. [lpupona
AIEKTPOJBMKYIIEH CHITBI DJICKTPOMAarHUTHON MHIYKIMH. Buxpessie Toku. Pabora
TpaHchopmaropa.

Tema 27

I'enepanust nepeMeHHOTO TOKa. JIeMCTBYIOIINE U aMIUTUTYIHbIE 3HAYEHUS
MEPEMEHHOTO TOKa U HaNpsbKeHUsl. AKTUBHOE, HHAYKTUBHOE, EMKOCTHOE U
MOJTHOE COMPOTHUBIICHUE

Tema 28

Emxocts HHAYKTUBHOCTL B IICTIM IICPCMCHHOT'O TOKA. Pe3onanc TOkoB u
HaHp}I)KeHI/Iﬁ B [ICTIM NICPCMCHHOT'O TOKA. MOIJ_IHOCTB B ICTIM ICPCMCHHOT'O TOKA




Tema 29

[Iporneccrl B konebarennbHOM KOHTYpe. CBOOOHBIE U 3aTyXalOIIe BEIHYKICHHbIC
aneKkTpudeckue koaedanus. @opmyna Tomcona.

Tema 30

[Tonoxenus teopun Makcseia. Toku cmenenus. Ypasaenus Makcseiia B
UHTETpaNbHON opme

Tema 31

N3nyuyenue, 3HEprus IEKTPOMarHUTHLIX BOJIH. BexkTop YmoBa-Ilovitunra. [llkana
IEKTPOMAarHUTHBIX BOJIH

Tema 32

[Tokazarens npenomieHus BemecTBa. OCHOBHBIE 3aKOHBI T€OMETPUUECKON
ontuku. MaTepdepenuus ceera. YcioBue MakCuMyMa 1 MUHIMYMa
uHtepdepenmu. [lpumenenue siBieHust UHTEpGEPEHIIUN CBETa

Tema 33

Hudpakaus ceera. [Tpuniun [olirenca-Openens. Meton 308 OpeHersi.
HMudpakaus ceera ot onHou menn. {udpakuronna pemerka. Judpaxmus
peHtreHoBckux ay4deil. [lonsgpuszanus cera. 3akon Manoca. 3akoH bprocrepa.
Hucnepcus cBera.

Tema 34

XapaKTepuCTUKH TETIOBOTO M3TyueHus. 3akoHbl Kupxroda,
Credana-bonpimana, Buna. Ynerpaduonerosas karactpoda. KBantoBas teopust
[1naHka TEMI0BOTrO U3IYYECHHUS.

Tema 35

Buemmnuii porosdpdext. ['unoresa DitHiureitna. @otonsl. /laBneHue ceeta.
O dexr Komnrona. [Ipumenenue Gpotorddexra. @usnueckas npupoaa
dorocunTe3A.

Tema 36

Bonnsr ne bpoitns. {udpakmus 31eKTpoHOB 1 HEUTPpOHOB. COOTHOIICHUS
HeonpeneaeHHocTel [ eizenOepra. BomHoBast PyHKINS U €€ CTaTUCTHYECKAs
MHTEpIIpeTalus

Tema 37

VYpasuenue lllpenunrepa 1uis cTauOHAPHBIX COCTOSHUN MUKPOYACTHII.
MukpouacTuiia B JTHOMEPHOU IPSIMOYTOJIbHOM NOTEHIMAIbHOM sime. KBaHTOBaHME
OHEPIUU U UMITYJIbCA YacTUll. [I[pOHMKHOBEHNE YaCTULIBI YEPE3 IHEPIETUYECKUI
Oapwep.

Tema 38

Nznyuyenue aroma Bosopoaa no bopy. ATom Bogopoia B KBAHTOBOM MEXaHUKE.
KBanToBbie uncna. Criun s51ekrpoHna. [IpaBuiio or6opa. O0bscHEeHHE THHEHYATHIX
CIIEKTPOB aToMa.

Tema 39

Cnue snextpona. [Ipunnmmn 3anpera [Tayau. CTpykTypa 3JIeKTPOHHBIX 000I0UEK
MHOTOAJICKTPOHHBIX aToMOB. Tabnuiia MenzeneeBa. PeHTreHOBCKHE
XapaKTePUCTUYECKHUE CIIEKTPHI.

Tema 40

Crpoenue aromubIx saep. [Ipupona saepubix cui. Jledekr mace u 3Heprusi CBI3H
anep. Peakuus nenenus u cunresa. SnepHas osHepreTvka. PaguoakTUBHOCTS.
3aKOH paJMoaKTUBHOIO pacnaja.

Tema 41

Knaccudukanus. Tunsr B3anMoneicTBusi. YacTUIIBI M aHTHYACTHUIIHI.
[IpeBpatienust yacTuil ¥ 3akoHbI coxpanenus. Kapku. Kocmuueckue my4u.

Tema 42

BasnenTtHnasi, 3anpenieHHas 1 cBOOOIHAS 30HBI. 3aIl0OJITHEHHE 30HHBIX YPOBHEH B
MeTaiax, JUAJIEKTPUKaX U NoidynpoBoaHukax. [lomynpoBonnuku. CoOCcTBeHHAs U
pUMECHas MPOBOAUMOCTD, P-N- MEPEXO/IbI B MOITYIPOBOAHUKAX. [n0bI,
TPaH3UCTOPHI, poToconpoTusieHus. [IpumeHeHre moaTynpoBOAHUKOB B TEXHUKE.

Tema 43

CnoHTaHHOE U BBIHYKJIEHHOE u3iydeHue. IHBepcusa HaceneHHocTel. Jlazepsl.
[Tpumenenue nazepoB. CBOOOTHBIC JEKTPOHBI B MeTaIIaX. DHeprus Depmu.
TepmoanexTpruyeckue sBICHUS.

TemaTnuyeckoe NVIAHUPOBAHUE (32049HOE 00yUeHME)




g
= -
= (2 |8
= |E =
= = =7
= ©
= ® ®
& =% g
Homep s & 2
HanmenoBaHue TeMbl/pa3iena g £ =
TeMbl/pa3aesa 8 5 z |8
2 1S |E
o = = < [
= = (=9 [}
E = 4 =) =]
5} 4 s © >
1>} ) =¥ < <
Rs IFE B OQ
Bcero 338 10 18| 302
Pasnen 1 Mexanuka 67 2 6| S8
Tema 1 Beenenue. Kunemaruka. MexaHnuecKoe ABIKEHUE. 2 5
Tema 2 JlMHaMuKa MOCTYNaTeIbHOTO ABUKEHUS 2 6
Tema 3 Pabora u sHeprus. 12 2 2 7
Tema 4 MexaHnuka TBEpAOTO Tea. 7 7
Tema 5 Mexanuka u eopmanys TBEpAOTo Tena 7 7
Tema 6 Tsarorenne. I1€MEHTBI TEOPUU TIOJIS TATOTECHHUS. 7 7
Tema 7 DJEMEHTHI CIEMAIBbHON TEOPUN OTHOCUTEIBHOCTH. 5 5
Tema 8 Mexanunueckue KoneoaHus 7 7
Tema 9 VYipyrue BOJIHbI 7 7
Paznen 2 Mouiekyasipaas pusuka 67 5 60
Mornek -K Ka a
Tenta 10 OJIEKYJISIPHO-KUHETUYECKasi TEOPUs UeaTbHBIX 1 1 10
razoB
Tema 11 SIBneHus nepeHoca 10 10
Tema 12 OCHOBBI TEPMOAUHAMUKH 12 1 10
Tema 13 Kpyrossle nponieccel 1 TEMIOBbIE JBUTATENH 12 1 10
Tema 14 PeanbHble rassl. 11 1 10
Tema 15 Teepasle Tena. 11 1 10
Pa3znen 3 DJIeKTPUYECTBO 55 2 2] 49
Tema 16 DJIEKTPOCTaTHIECKOE T10JIE 7 7
Tema 17 Teopema ['aycca u ee mpuMeHeHUE 7 7
Tema 18 [Torennman 31eKTpUYECKOro MOs. 8 7
Tema 19 BemiecTBo B 37IEKTPUYECKOM TTOJIE. 7 7
Tema 20 DIEKTPOEMKOCTb. DHEPIpUsl AIEKTPUIECKOTO MOJISL. 7 7
Tema 21 IToCcTOSIHHBIN IEKTPUUECKHUI TOK 9 2 7
Tema 22 PaboTta 1 MOIITHOCTH MMOCTOSTHHOTO TOKA 10 2 7
Pasnen 4 Marnerusm 52 1 4| 45
Tema 23 MarunuTHO€ nosue 7 2 5
Cuiia Amniepa. [IpoBOgHUK ¢ TOKOM B MAarHUTHOM
Tema 24 pa. T poson 5 5
noJe.
Tema 25 BeliecTBO B MArHUTHOM TIOJIE 5 5
Tema 26 SIBnenus IEeKTPOMarHuTHOW MHIyKLIUH 5 5
Tema 27 [lepeMeHHBIN ANEKTPUUECKUNA TOK 7 2 5
Tema 28 R, Cu L Buenu nepeMeHHOro TOKa 5 5
Tema 29 DNEeKTpOMAarHUTHBIE KOJIeOaHUs 6 5
Tema 30 Teopust Makcseina 5 5
Tema 31 DJIEKTPOMArHUTHBIE BOJHBI 7 1 5
Paznen S Onrtuka 67 6| 60
Tema 32 DJIeKTpOMarHuHas Teopus CBETa 10 10




Tema 33 BosiHOBBIE CBOICTBA CBETA 12 21 10
Tema 34 TennoBoe uzny4yeHue 13 1 21 10
Tema 35 KBanroBas Teopus csera 12 2| 10
Tema 36 DNeMEHThl KBAHTOBON MEXaHUKHU 10 10
Tema 37 3aKOHBI ABMKEHNUS MUKPOUYACTHII 10 10
Pa3nen 6 ®du3uka aroma 30 30
Tema 38 N3nyyenue atoma Bonopoaa 5 5
Tema 39 CtpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB 5 5
Tema 40 ®dusuka sapa 5 5
Tema 41 DJleMEeHTapHbIE YaCTHUIIbI 5 5
Tema 42 30HHAas TEOPUS TBEPABIX TEI 5 5
Tema 43 KBanTOBas onruka 5 5

Coneprxkanue IMCHUIUIMHBI (3209HOE 00y4eHMe)

Homep Tembl

Conepxxanue TeMbl

Tema 1

OnemeHThl KuHeMaTuku. Cucrema orcuera. Tpaekropus. Bekrop nepemenienus.
CkopocTh, YCKOpEHUE U €ro cocTaBisiomue. Kunemarrnka paBHOyCKOPEHHOTO
JBUKEHUSL. YITIOBasi CKOPOCTh U yCKOpeHHe. KnHeMaTnka BpanareabHOro
JBUKECHHUS.

Tema 2

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

Tema 3

Oneprus. Pabora. Momuocts. Kunernyeckast 1 noTeHIMaIbHas YHEPTUU. 3aKOH
COXpaHEHHUs SHEPTUH. Yiap abCOMOTHO YIIPYTUX U HEYNPYTHX Tell.

Tema 4

Mowment unepuun. Teopema Llteiinepa. MoOMeHT cuiibl. 3aKOH TUHAMUKHU
BpallaTreabHOITO IBMKeHUs. KuneTndeckast sHeprusi BpalareabHOTO IBHKCHHUSL.

Tema 5

MoMeHT uMITyJibca U 3aKOH ero coxpaHeHus. CBoOoaHbIe ocu. ['mpockor.
Hedopmarus TBepaoro Tena. 3akoH [yka.

Tema 6

3axonsl Kermutepa. 3akoH BceMupHOro TsroreHus. Cuma TSXECTH U Bec.
Hesecomocts. Ilone TsroreHus u ero HanpsbkeHHOCTh. PaboTa u nmoteHman B
nose taroreHus. Kocmuueckue ckopoctu. HenmneprmanbHble CUCTEMBI
orcuera.Cuiibl UHEPIUU

Tema 7

[IpeoOpazoBanus ["anmines. MexaHUYeCKUi MPUHITUT OTHOCUTEIHLHOCTH.
[IpeobpazoBanus Jlopenna. CieactBus u3 npeodpazoBanuii Jlopenua. Mareppamn
Mexay coobiTusiMu. Cokpatienne pazMepoB Tea. OCHOBHOM 3aK0oH
PENSITUBUCTCKON IMHAMUKH MaTepUaIbHON TOUKU. 3aKOH B3aUMOCBS3H MACChI U
DHEPIHUH.

Tema 8

lapmonnueckue Konebanus U UX XapaKTepUCTUKH. [ apMOHUYECKHUI OCIIHILIATOP.
[pyxuHHBIH, pU3HMUECKUl 1 MaTEMaTUYECKUI MasSTHUKH. 3aTyXalolue
KoJIeOaHMs.

Tema 9

[IpononbHbBIE U TIOTIEPEYHBIC BOTHBI. YPaBHEHHUE MJIOCKON OETyIIEl BOJIHEI.
BomnnoBoe uncno. luddepennnansuoe ypaBHeHue BosiHb. Da3oBas U rpynmnoBas
ckopoctu. Dddekt omrepa

Tema 10

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

Tema 11

Cpenusis MHa CBOOOAHOTO Mpodera MOJIEKYI U CPETHEE YUCIO CTOIKHOBEHHUS.
SIBrieHMs IepeHoca B TEPMOJMHAMUYECKIX HEPAaBHOBECHBIX MPOLIECCaX.
YpaBHEHUS: TEIUIONPOBOAHOCTH, BA3KOCTH, MU dy3un. KospduumeHnTs
nepeHoca. Bakyym 1 METOJIBI €ro MoayYeHHUs.




Tema 12

[TepBoe Hauano TepmonrHaMukh. TermmoeMkocTs Ta3a. M3omnporeccekl. Pabora raza
npu u3omnpoueccax. Anuadarnueckuil mpouecc. YpasHenue Ilyaccona.

Tema 13

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

Tema 14

Cuinpl MEXMOJIEKYIISIPHOTO B3auMoJecTBUs. YpaBHeHUE Ban-nep-Baainbca.
N3orepmel Ban-nep-Baanbca u ux aHanu3. BHyTpeHHsss S3HEprus peajabHOro rasa.

Tema 15

Tumel KpUCTAIUIMYECKUX TBEPAbIX Tell. JledekTsl B KpucTamiax. TermioeMKoCTb.
Hcnapenwue, cyonumarus, IiiaBjieHue U KpucTausanus. AMopQHbIe Terna.
®da30BbIe IEPEXOBI IEPBOTO U BTOPOIO pOJA.

Tema 16

DJNEKTPUYECKUH 3apsij, 3aKOH COXpaHeHUs 3apsaa. 3akoH Kynmona.
HanpsixkenHocTs anexktpudeckoro noiia E. HanpsikeHHOCTD MOt OT TOYEYHOTO
3apsiaa. [[pyHuun cyneprno3uiuu nojiaen. 1. Juonolib

Tema 17

[ToTok BekTOpa HaNPSKEHHOCTHU AEeKTpUUeckoro noist. Teopema ["aycca.
[Ipumenenue Teopemsl ['aycca 11 pacueTa 37€KTPUUECKOTO OISl CUCTEM
3aps0B.

Tema 18

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

Tema 19

[IpoBoaHUKH B AyieKTpUUYecKoM mode. Juanekrpuku. [lomsgpuzanust AU3IEKTPUKOB.
BekTop nmonsipu30BaHHOCTH. DJNEKTPUUYECOKE IOJIE B AUAIECKTPHUKE.
DnexTpuyeckoe cMenieHue. JudnexTpuieckas BOCIPUUMUYNBOCTb.
CerseTosneKTpuKku

Tema 20

DIEeKTPOEeMKOCTh MPOBOAHUKOB. KoHaeHcaTop, coeAMHEHNE KOHIEHCATOPOB.
DHeprus 3NIeKTPUIECKOro Mo, 3apsKeHHbIX Ted. [I1oTHOCTh SHeprun
ANEKTPUYECKOTO MOJSL.

Tema 21

[TonsTue cumnsl ToKa, conporusieHus. [lapannenbHoe U nocaen0BaTeIbHOE
coeqrHeHue conpotuBieHuil. 3akoH Oma. 3akoH OMa B tudepeHInanIbHON
¢dopme. TemneparypHast 3BUCUMOCTb CONPOTUBIIEHUS. CBEPXITPOBOJUMOCTh

Tema 22

DNEKTPOJABIKYIIAS cUila, HanpsikeHue. 3akoH Oma miig noaHou uenwu.lIpaBuna
Kupxroda. Pabora u momtHocTs ToKa. 3akoH Jxxoymsa-Jlenma. KIT]]
3IEKTPUYECKON IEMH.

Tema 23

HamnpsixeHHOCTh M MHAYKIUS MarHUTHOTO 1osist. 3akoH buo-Casapa-Jlamnnaca u
€ro NMPUMEHUE K pacueTy MarHUTHOTO I0JIS OT IPSIMOTO U KPYrOBOI'O TOKA.
Hupkymnsius Bextopa B. 3akoH nonHoro Toka. BuxpeBoii xapakTep MarHUTHOTO
TOJISt

Tema 24

Cuna Amnepa u ee npumenenue. [1orok Bekropa MarHuTHON MHIYKIMH. Pabora
10 [IEPEMEILIEHUIO TPOBOIHUKA C TOKOM B MarHUTHOM I10JI€. DJIEKTPOJBUTATEIH.
Cuna JlopeHna u ee npUMeHEHUE.

Tema 25

MarauTHble MOMEHTBI aTOMOB, MOJIEKYJI, AJIEKTPOHOB. J([naMarueTusm,
napaMmrHeTH3M, GpeppoMaraeTu3m. MaruutHasi BOCOpUUMYUBOCTD U
MPOHUI[AEMOCTh MarHETUKOB.

Tema 26

3axoH Dapanes. SAsnenue camounaykiuu. [Ipasuno Jlenna. Ilpupona
AIEKTPOJABMKYIIEH CHITBI DJICKTPOMAarHUTHON MHIYKIMU. Buxpessie Toku. Pabora
TpaHchopmaropa.

Tema 27

I'enepanust nepeMeHHOTO TOKa. JIeMCTBYIOIINE U aMIUTUTYIHbIE 3HAYEHUS
MEPEMEHHOTO TOKa U HaNpsbKEeHUsl. AKTUBHOE, MHAYKTUBHOE, EMKOCTHOE U
MOJTHOE COMPOTHUBIICHUE

Tema 28

Emxocts HHAYKTUBHOCTL B IICTIM IICPCMCHHOT'O TOKA. Pe3onanc TOkoB u
HaHp}I)KeHI/Iﬁ B [ICTIM MICPCMCHHOT'O TOKA. MOIJ_IHOCTB B ICTIM ICPCMCHHOT'O TOKA

Tema 29

[Iporneccrl B konebarenbHOM KOHTYpe. CBOOOHBIE U 3aTyXaIOIIe BEIHYKICHHbIC
anekTpudeckue koaedanus. @opmyna Tomcona.

Tema 30

[Tonoxenus teopun Makcseia. Toku cmenenus. Ypasaenuss Makcseiia B
UHTETpaIbHON hopme
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W3nyuyenue, 3HEprus IEKTPOMarHuTHLIX BOJIH. BekTop YmoBa-Ilovitunra. [lkana
IEKTPOMAarHUTHBIX BOJIH

Tema 31

[Tokazarens npenomieHus BemecTBa. OCHOBHBIE 3aKOHBI T€OMETPUUECKON
Tema 32 ontuku. MaTepdepennus ceera. YcioBue MakCuMyMa 1 MUHIMYMa
uHtepdepenyu. [lpumenenune siBieHust UHTEpHEpPEHIIUN CBETa

Hudpakaus ceeta. [Tpunmun [oiireHca-Openens. Metox 300 Openens.
Hudpakaus ceera ot onHou menn. {udpakuronna pemerka. Judpaxmus
peHtreHoBckux ay4deil. [lonsgpuzanus cera. 3akon Manoca. 3akoH bprocrepa.
Hucnepcus ceera.

Tema 33

XapaKTepuCTUKH TETIOBOTO M3TyueHus. 3akoHbl Kupxroda,
Tema 34 Credana-bonpimana, Buna. Ynerpaduonerosas karactpoda. KBanroBas teopust
[1naHka TEMI0BOTrO U3IYYECHHUS.

Buemmnuit porosdpdext. ['unoresa DitHinreitna. @otonsl. /laBneHue ceeta.

Tema 35 O dexr Komnrona. [Ipumenenue Gpotorddexra. usnueckas npupoaa
dorocunTe3A.
Bomnnsr ne bpoitns. J{udpakmus 31eKTpoHOB U HEUTPOHOB. COOTHOIICHUS
Tema 36 HeonpeneaeHHocTel [ eizenOepra. BomHoBast PyHKINS U €€ CTaTUCTHYECKAs
MHTEpIIpeTalus

VYpasuenue llpenunrepa 1uis cTaiuOHAPHBIX COCTOSSHUN MUKPOYACTHII.
MukpouacTuiia B JTHOMEpPHOU IPSIMOYTOJIbHOM NOTEHIIMAIbHOM sime. KBaHTOBaHME

Tewa 37 SHEPrUM U UMITyJIbca YyacTull. [[pOHNKHOBEHNE YaCTULIBI YEPE3 IHEPTETUUECKUI
Oapwep.
W3nydenne aroma Bonopona no bopy. AToM BogopoJa B KBAHTOBOM MEXaHHKE.
Tema 38 KBanToBbie uncna. Criun s1ekrpona. [IpaBuiio or6opa. O0bscHEeHHE THHEHYATHIX

CIICKTPOB aroMa.

Cnue snextpona. [Ipunnmmn 3anpera [Tayau. CTpykTypa 3JIeKTPOHHBIX 000I0UEK
Tema 39 MHOTOAJICKTPOHHBIX aToMOB. Tabmuiia MenzeneeBa. PeHTreHOBCKHE
XapaKTePUCTUYECKHUE CIIEKTPHI.

Crpoenue atomubIx saep. [Ipupona saepubix cui. Jledekr mace u 3Heprusi CBI3H
Tema 40 anep. Peakuus nenenus u cunresa. SnepHas osHepreTvka. PaguoakTUBHOCTS.
3aKOoH paJOaKTUBHOIO pacnaja.

Knaccudukanus. Tunsr B3anMoneicTBusi. YacTUIIBI M aHTHYACTHUIIHI.

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

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

CnoHTaHHOE U BBIHYKJIEHHOE u3iydeHue. IHBepcusa HaceneHHocTel. Jlazepsl.
Tema 43 [Tpumenenue nazepoB. CBOOOIHBIC JEKTPOHBI B MeTaIIaX. DHeprus Depmu.
TepmoanexTpruyeckue sBICHUS.

6. IlepeueHb y4eOHO-METOAMYECKOIO OOecHmeYeHUs sl CAMOCTOATEJbHOH pPadoThI
o0y4yarouuxcs o AUCUMUIINHE (MOLYJII0)

JInteparypa Aj1sl cCaMOCTOATeIbHOI pa0OThI CTY1EHTOB
1. ®usuka : yueb-metoa. marepuaisl s cryd. [-kypca @HITIO / M-Bo cen. xo3-Ba PO ; ®I'OY
BIIO Mxesckast [CXA ; coct. U. T. Pycckux. - Mxesck : PUO Moxesckas [[CXA, 2009. - 75 c.
2. Pycckux, W. T. DnexTpoMarHeTusM : [IUCTaHIMOHHBIA 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
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3. Mexanuka u MonekynaspHas ¢uszuka. VHIWBHAyanbHBIC 3aJaHusl NI CTYICHTOB
METOAMYECKHUE yKa3aHUs NI CTYACHTOB OUYHOU (hOpMBbI 00yUeHUS! HAIMIPABIICHUS « ATPOUHKEHEPHs /
cocrasurenu: O. B. Kapbaup, U. T. Pycckux. - Uxesck : PUO WMxerckas ['CXA, 2020. - 20 c. -
URL: http://portal.izhgsha.ru/index.php?q=docs&download=1&id=42628

Bonpoch! u 3a5aHuA 1J1s1 CAMOCTOSITeIbHOM PadoThl (04Hast popma 00ydeHH)
IHepBbIii cemectp (38 4.)
Bun CPC: Tect (moaroroBka) (6 4.)

CucrteMa CTaHIAPTH3UPOBAHHBIX 3a/IaHUH, MO3BOJISIFOIIAS aBTOMATH3HPOBATh MPOIEIYPY U3MEPEHUS
YPOBHS 3HaHUM U YMEHUHN 00ydaromerocs.

Bun CPC: JIaboparopnast pabota (rmoarotoBka) (8 4.)
Bun y4yeOHOro 3aHsATHS, HampaBiCHHBIM Ha YIIyOJeHHME W 3aKpeIUieHHE 3HAHUH, MPaKTHUECKUX
HaBBIKOB, OBJIAZICHUE METOIMKONW M TEXHMKOM skcmepuMmeHTa. IIpu MmoAroToBKe OCYIIECTBISETCS
U3yUYEHHE TEOPETUUECKOTO MaTepuasa, N3yuyeHHe METOIUKN KCIIEPUMEHTA, BBIMOJIHEHHE KOHCIIEKTa K
naboparopHoii padore.

Bun CPC: PacuetHo-rpaduueckue padbotsl (BeinonHeHue) (12 4.)

CpencTBo MpOBEPKH YMEHHI IPUMEHSTH MTOTYYCHHBIC 3HAHUS 10 3apaHee ONPEICICHHOW METOINKE
IUTSL pEIICHUs 33129 WIIH 3aJaHuH T10 MOJIYJIIO FITH TUCIIMILIHHE B IIEJIOM.

Bun CPC: Pa3Ho-ypoBHEBBIC 3a/1a4H ¥ 3a7aHus (BeimoaHeHue) (12 4.)
PaznuuaroT 3a7aud W 3aJaHUA: A) PENPOAYKTUBHOTO YPOBHS, IO3BOJISIIOIIME OLEHUBATH U
JMarHOCTUPOBATh 3HaHUE (pakTHUueckoro marepuana (6a30Bble MOHATHSA, aJTOPUTMBI, (aKThl) U
YMEHHE TMPAaBUIBHO HCIONb30BaTh CIELUANbHBIE TEPMHUHBI M TIOHSATHS, Y3HaBaHHE OOBEKTOB
U3y4eHHs B paMKax OIPEIeNICHHOTO paslena AUCHUILIUHBI; 0) PEeKOHCTPYKTUBHOTO YpPOBHS,
MO3BOJISIIOIME OLEHUBATh M JHMATHOCTUPOBATH YMEHHsI CHHTE3UpOBaTh, aHAJIM3MPOBATH, 00001IIaTh
dakTHUeCKU M TEOpEeTHMYECKMH Marepuan ¢  (GOPMYJUPOBAHHEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJIEHHUEM MIPUYHMHHO-CJIECTBEHHBIX CBS3€H; B) TBOPYECKOTO YPOBHSI, O3BOJISIONINE OLICHUBATh
U JIMarHOCTHPOBAaTh YMEHHUS, HMHTETPHPOBATH 3HAHMS PA3IUYHBIX O0NacTel, apryMEeHTHUpPOBATh
COOCTBEHHYIO TOUKY 3PCHHUS.
Bropoii cemectp (47 4.)

Bun CPC: JIaboparopHast pabota (moaroroBka) (8 4.)
Bun y4eOHOrO 3aHSTHS, HanmpaBICHHBIM Ha YIIIyOJCHHE W 3aKpeIUieHHE 3HAHWH, MPaKTHYECKUX
HaBBIKOB, OBJIAZICHUE METOIWKOW W TEXHHKOW JSKcrepuMeHTa. [IpM MOAroTOBKE OCYIIECTBISETCS
W3yUYeHHE TEOPETUIECKOTO MaTepuasa, N3y4YeHHe METOIUKHN SKCIIEPUMEHTA, BHIITOIHEHHE KOHCTICKTA K
nmabopaTopHO pabore.

Bun CPC: Tect (moxroroBka) (8 4.)
Cuctema CTaHIapTHU3UPOBAHHBIX 33/1aHUH, MO3BOJISIONIAS aBTOMAaTU3UPOBATh MPOLENYPY U3MEPEHUS
YpOBHSI 3HAHUH M yMEHUI 00yJaromerocs.

Bun CPC: PacuetHo-rpaduueckue padbotsl (BeinonHeHue) (12 4.)
CpenctBo NpoBepKH YMEHHI MPUMEHSATH MMOIYUYEHHbIE 3HAHUS 110 3apaHee ONpEeesIeHHON MeTOIuKe
JUIS pellieHus 3a]1a4 WIK 3aJJaHUi 110 MOIYIIO WU TUCHUIUIMHE B LEJIOM.

Bun CPC: Pa3Ho-ypoBHEBBIC 3a/1a4H ¥ 3a7aHus (BeimoiaHeHue) (19 4.)
PaznuuaroT 3a7aud W 3aJaHUA: A) PENPOAYKTUBHOTO YPOBHS, IO3BOJISIOIIME OLEHUBATH U
JIMAarHOCTUPOBATh 3HAHHE (PaKTHUECKOTro MaTepHrasa (0a30BbIe MOHSITHUS, AITOPUTMBI, (DAKThI) H

YMEHHE TMPAaBHIBHO HCIONB30BaTh CIICIMANBHBIE TEPMHUHBI M TIOHSTHS, Y3HaBaHHE OOBEKTOB
W3yYeHHsT B paMKaxX OIpPEIeICHHOTO pa3lena JUCHUILTUHBI; 0) PEKOHCTPYKTUBHOTO YPOBHS,
MO3BOJISIFOIIIME OIECHUBATh M JHATHOCTUPOBATH YMEHHSI CHHTE3UPOBATh, aHAJIM3UPOBATH, 0000IIaTh
bakTHUeCKUd W TEOPETHUYECKUH Marepuan ¢ (OPMYJUPOBAHUEM KOHKPETHBIX  BBIBOJIOB,
YCTaHOBIICHHEM MTPUYHHHO-CJICICTBEHHBIX CBSI3€ii; B) TBOPYECKOTO YPOBHSI, TO3BOJISIONIUE OIICHUBATh
W JIMarHOCTHPOBaTh YMEHHWsS, HWHTETPHUPOBATH 3HAHMS PA3JIUYHBIX O0JacTel, apryMEHTHUPOBATh
COOCTBEHHYIO TOUKY 3PCHHS.

Tpernii cemectp (31 4.)
Bun CPC: Tect (moaroroBka) (5 4.)
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Cucrema cTaHIAPTU3MPOBAHHBIX 33/IaHUM, TIO3BOJISIONIAS] ABTOMATU3UPOBAThH MPOIIEIypy H3MEPEHUs
YpOBHSI 3HAHUH M yMEHUI 00yJaromerocs.

Bug CPC: Pa3Ho-ypoBHEBbI€ 3a7auu U 3aaHus (BbinosnHenue) (10 4.)
Pasnuyaror 3agaum W 3agaHus: a) PENPOAYKTHBHOIO YpOBHS, TO3BOJISIONINE OLIEHUBATh U
JTUArHOCTHPOBATh 3HaHWE (haKTHUEeCKoro marepuaia (0a30BbIe MOHATHS, aJTOPUTMBI, (aKThI) W
yMEHHE NPAaBWJIBHO HCIOJIb30BaTh CHEIHAbHbIE TEPMUHBI W TIOHSATHUS, y3HABaHUE OOBEKTOB
U3yYeHHsS B paMKaxX OIPENeJIeHHOr0 pasfena AUCHMIUIUHBL, 0) PEKOHCTPYKTUBHOTO YpOBHS,
MO3BOJIAIONIME OLIEHHWBAaTh M JUAarHOCTUPOBATh YMEHHUS CHHTE3UPOBAThH, aHAJIM3MPOBATh, 0000IIATH
dakTuyeckuii W TeopeTHUeckuil Mmarepuan ¢ (HOpPMYIMPOBAHHMEM KOHKPETHBIX BBIBOJOB,
YCTaHOBJICHUEM NMPUYMHHO-CIIEICTBEHHBIX CBA3€H; B) TBOPUECKOTO YPOBHSI, MO3BOJIAIOIINE OLIEHUBATh
U JAMArHOCTHPOBATh YMEHMs, WHTErpUPOBaTh 3HAHUS PA3JIMYHBIX O0JacTeil, apryMeHTHpPOBATh
COOCTBEHHYIO TOUKY 3PCHHUS.

Bun CPC: Pacuetno-rpaduueckue padots! (Beimonsenue) (10 4.)
CpenctBo NpoBepKH YMEHHI MPUMEHSATH MMOIYUYEHHbIE 3HAHUS 110 3apaHee ONpeesIeHHON MeTOIuKe
JUIS pellieHus 3a]1a4 WIK 3aJaHui 110 MOYIIO WU TUCUUIUIMHE B LIEJIOM.

Bun CPC: JIaboparopnast pabota (rmoarotroBka) (6 4.)
Bun ydeOHOTO 3aHATH, HANPABICHHBIM Ha YIIyONeHHWE W 3aKpeIUICHHE 3HAHWM, MPAKTUYCCKUX
HABBIKOB, OBJIAJICHUE METOAMKON M TEXHUKOW OSKCIepuMeHTa. [Ipu MOArOTOBKE OCYIIECTBISETCS
M3yYeHHE TEOPETHUECKOTO MaTepurana, U3y4eHHe METOANKHU IKCTIEPUMEHTA, BHITTOTHEHNE KOHCTICKTA K
naboparopHoii padore.

Bonpoch! 1 3a5aHuA 1J151 CAMOCTOSITeIbHOM PadoThI (3a04Has ¢opma 00ydeHH)

Bcero yacoB camocrositesqibHOM padoTsl (302 u.)

Bun CPC: Tect (moaroroBka) (25 4.)
Cucrema cTaHIapTU3UPOBAHHBIX 3a/JlaHUM, TIO3BOJISAIONIAsT ABTOMATU3UPOBATh MPOILEypy U3MEpPEHUs
YPOBHS 3HAaHUM U YMEHUH 00ydaromerocs.

Bun CPC: KonrponbHas padota (Beimonaerue) (100 4.)
CpencTBo MpoBEpKU YMEHUW MPUMEHSTh MOJTYUYEHHbIE 3HAHUS IS pEUICHUs 3a7ad OINpeaesIEHHOTO
THUIIA 110 TEME WIH pa3aeiy.

Bun CPC: Pabora ¢ pekomenayemoit mutepatypsi (100 4.)
CamocTrosTenbHOE HM3Yy4YEHUE BOMPOCA, COIVIACHO PEKOMEHIYEMOM IMpernojaBaTejeM OCHOBHOM H
JIOTIOJIHUTENIBHOM JINTEPATyphI.

Bun CPC: JIaboparopnast pabota (rmoarotoBka) (27 4.)

Bun y4yeOHOro 3aHsATHs, HampaBiCHHBIM Ha YIIyOJeHHME W 3aKpeIUieHHE 3HAHUH, MPAKTHUYECKUX
HAaBBIKOB, OBJIaACHHC MCTOHHKOﬁ M TEXHUKOH OKCIICPUMCHTA. HpI/I IMMOATOTOBKE OCYHICCTBIIACTCA
U3y4YCHUE TEOPETHUECKOTO MaTepuaa, U3y4eHUe METOMKH YKCIIEPUMEHTA, BBIMTOJHEHUE KOHCIIEKTa K
naboparopHoii padore.

Buna CPC: CobecenoBanue (nmoaroroska) (50 4.)
CpencTBo KOHTPOJIS, OpTaHM30BAHHOE KaK CIeI[HaIbHAs OeceIa mperoaaBarelis ¢ 00yJaronuMcs Ha

TEMBI, CBSI3aHHBIC C W3y4aeMOW JHMCIUIUIMHOW, M PAcCUYMTaHHOE HAa BBIACHEHHE OObeMa 3HAHHMA
00yJaroIIerocs o OnpenesIeHHOMY pasJieiy, TeMe, IpodieMe U T.II.

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! komnereHui Otansl GOpMUPOBAHUS

Kypc, dopma Pa3nensl IUCIMIUINHEBL
CeMeCTp | KOHTPOJIs
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YK-1 1 kypc, 3auer Paznen 1:
Mexanuxka.
IIepsbiit
ceMecTp
YK-1 1 kypc, 3auer Paznen 2:
MonekynsipHasi pU3HUKa.
IIepsbiit
ceMecTp
OIIK-2 VK-1 1 kypc, Ok3amen |Pasnen 3:
DIEKTPUUECTBO.
Bropoit
ceMecTp
OIIK-2 VK-1 1 kypc, Ox3amen |Pasnen 4:
Marunerusm.
Bropoit
ceMecTp
OIIK-2 VK-1 2 Kypc, Ok3amen |Pasnen 5:
OnTuka.
Tpernii
ceMecTp
YK-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,
yMeHHUsIMH, HaBbikamu. OOydaromiuecs CHOCOOHBI AaHAIW3UPOBATH, MPOBOAWTH CPABHCHHE 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
yCHenHoro (OpMUPOBAHUS YMEHHI U HABBIKOB JJISI PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4.

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.
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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:
ITonHOTa 3HAHMIA: ypOBEHb 3HaHUI B 00BEME, COOTBETCTBYIOIIEM ITPOrPaMMe MTOATOTOBKH, JOIYIIEHO
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
VYK-1 CnocobeH ocymecTBIsITh MOUCK, KPUTUYECKUI aHalIu3 U CUHTE3 WH(OpMAaIuu, MPUMEHSTh
CUCTEMHBIN MOAXO/ ISl pELICHUs TOCTABIECHHBIX 3a/1a4

1. Ilo npsAMol 5nWMHUM JBHXKYTCA [JBE€ MATE€pUAIbHBIE TOYKHM CONIACHO YPAaBHEHUSM:
x1=A1+B1t+CI1t2 u x2=A2+B2t+C2t2 ,rne A1 =10wm, Bl =1 m/c, C1 =-2m/c2; A2=3 M, B2 =-2
M/c, Cl= 0,2M/c2. B kakoili MOMEHT BPEMEHH CKOPOCTH JITHX 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 BBIKIIFOUEHUSI BEHTUJIATOPA 10 IMOJTHOW OCTAaHOBKU?

3. Koneco Bpaiaercss Tak, 4TO 3aBUCMMOCTH yIVla IIOBOpOTa pajauyca Kojeca OT BpEMEHHU
naercst ypapaenueM [1= A1+B1t+C1t2 +Dt3, rne Al = 3 pan, 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
YCKOpEHHE TOYEK, JeKaIUX Ha 0001e paBHO 346 m/c2.

4. Ha Gapaban maccoil 9kr HaMOTaH IIHYp, K KOHIy KOTOPOTO MPUBSA3aH I'Py3 Maccol 2KI.
Haiitu yckopenue rpy3a. bapaban cuutarb OJHOPOAHBIM IMIIMHAPOM. TpeHreM npeHedpeys.
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5. OnpenenuTh NEPUOA U YACTOTYy TAPMOHHUYECKUX KosieOaHui Jucka paanycom 40 cM, OKOI0

TOPU3OHTAIBLHON OCH, MPOXOJAIIEH uepe3 00pa3yIomyIo JHCKa.
Paznen 2: MonekynspHas pusuka

VYK-1 CrocobeH ocymecTBIsITh MOUCK, KPUTUYECKUI aHalIU3 U CUHTE3 WH(OpMaIuu, MPUMEHSTh
CUCTEMHBIN MOAXO/ JUIsl pEIEHUs TOCTABIECHHBIX 3a/1a4

1. Uemy paBHa sHEprus TerioBoro AsmxkeHus 20 r kuciopoaa mpu temmneparype 20°C? Kakas
YacTh ATOW 3HEPTrUU IMPUXOAUTCS Ha JOJI0 MOCTYIATEIbHOIO JABWKEHHS M Kakas 4acTb Ha JOJIO
BpAILIATEILHOTO?

2. Haiitu npupoct suTponuu npu npespamiennu 1 r Boxs! mpu 0°C B map npu 100°C.

3. Haiitu BHyTpeHHIOI0 SHepruio U IByXaTOMHOTO Ta3a, HaXOASAIIErocs B cocylae o0beMoM V=
2 1 nop aasienuem p = 150 kIla.

4. TlpocTpaHCTBO MEXAy MNapaJICIbHBIMA IJIACTUHAMU Tulomanbto 150 cm2 kaxpas,
HaxOJSIIMMHUCS Ha PAcCTOSHMM 5 MM JApyr OT Jpyra, 3aloJIHEHO KucinopoaoM. OnHa IUIacTHHA
noaaepxxuBaetTcs npu tremne-parype 170C, npyras npu temneparype 270C. OnpenennTs KOITU4eCTBO
TEIUIOTHI, MPOLIEANIee 32 5 MUH MOCPEICTBOM TEIUIONPOBOAHOCTH OT OJHOM IIACTUHBI K JAPYTOM.
Kucnopon HaxomuTes mpyu HOpMaibHBIX YCIOBHAX. DGHEKTUBHBIN 1uaMeTp MoseKkyl kuciaopona 0,36
HM.

5. WUneanpHplii ra3 cosepmiaer nukia Kapho. ['a3 momyuyaer oT HarpeBaresisi KOJIUYECTBO
tertotel 5,5 kJx u coepuaer padory 1,1 x/[x. Onpenenuts: 1) tepmuueckuii KIIJI nukna, 2)
OTHOILIEHUE TEMIIEpATyp HarpeBaTess U XOJIOAWIbHUKA.

Paznen 3: DnexrpuuecTBo
VYK-1 CnocobeH ocymiecTBIsATh OUCK, KPUTHUECKUIN aHAINU3 U CUHTE3 MHPOPMALIUH, IPUMEHSTh
CUCTEMHBIN MOAXOA JUIsl pEIICHUs TOCTaBIECHHBIX 3a1a4

1. JIBa 3apsiaa, HAXOJSCh HAa PACCTOSHUU 5 CM, B BO3AYXE ACUCTBYIOT JpYyT Ha Ipyra ¢ CHJIOH
1210-5 H, a B HEKOTOpOW HENMPOBOAALIEH XUAKOCTH Ha pacctosHuu 10 cMm - ¢ cuioi 1,5¢10-5 H.
Kako-Ba nquanexrpuueckasi IpOHULIAEMOCTD )KUIKOCTH?

2. B miuockuii KOHJEHCATOp BJIETAET AJIEKTPOH CO CKOpOCThi0 2¢107 M/c, HampaBIeHHOM
rapajieNb-HO IUIACTMHAM KOHJeHcartopa. Ha Kkakoe paccTossHME OT CBOEro INEepBOHAYAIBHOIO
HaIlpaBJICHUSI CMECTUTCS AEKTPOH 3a BpEMs IpOJIeTa KOHAEHCATOPA, €CIU PACCTOSHUE MEXKAY
IJIACTUHAMU 2 CM, JUIMHA IJIACTUH 5 CM M pa3HOCTh MOTEHIMAIOB Mexk 1y miactuHamu 200 B?

3. AJIFOMUHHEBBIN IIapUK Maccod 9 1, Ha koTopoMm HaxoauTcsa 3apsa 10-7 Ki, momenieH B
Macino. OnpenenuTs BeJIMYMHY HAIMPsHKEHHOCTH HAMpaBiIC€HHOTO BBEPX AJIEKTPUUECKOTO MO, €CIH
M3-BECTHO, YTO mMapHK riaBaeT. [Inornocts Macna 0,911103 kr/m3.

4. IInockuil KOHIEHCATOP 3apsAAWIA IPU NOMOIIM MCTOYHUKa ¢ HampspkeHuem U = 200 B.
3areM KoHAEHCATOp ObUT OTKIIIOYEH OT UCTOUHMKA. KakuM CTaHeT HampshKeHHE MEXIY IIaCTHHAMH,
€C-JIM PacCTOSIHUE MEXAY HUMHU YBEIUYUTH OT nepBoHadanbHoro 0,2 mm 10 0,7 MM, a IpOCTPaHCTBO
MEXy IJIACTUHAMHU 3allOJHUTh CIIOOM ¢ € = 77

5. K anementy ¢ JJIC, paBHo#i 1,5 B, npucoeannunm karymky c conporusierueMm 0,1 Owm.
AmMIiep-MeTp nokaszan cuily Toka, paBHyto 0,5 A. Korna k a1neMeHTy NpucOeIMHIIN N10CIE10BaTEIbHO
emie oguH 3eMeHT ¢ Takod xe JJIC, To cuna Toka B TOM ke Karymke okazanach 0,4 A. Haiitu
BHYTPEHHEE COIPOTUBIIEHHUE IIEPBOTO U BTOPOTO 3JIEMEHTOB.

OIIK-2 CnocobeH MPUMEHSATh COOTBETCTBYIOIIMHN (DU3MKO-MaTeMaTHUECKHi ammapar, METOMIbI
aHaJIn3a U MOJCIHPOBAHHUS, TEOPETUUECKOTO M SKCIIEPUMEHTAIBHOIO UCCIEIOBAaHUS MPU PELICHUU
npodeccHOHANBHBIX 3a/1a4

1. ITo mpoBoaHuKy comnpoTtuBieHrueM R = 3 OM Te4€T paBHOMEPHO BO3pACTAIOIIMI TOK. 3a
BpeMms t = 3 cek B mpoBoHUKE BhIACTIOCH Q = 200 Ik TertoTel. OnpenenuTs 3apsii, TPOIIeIIINiA
3a 3TO BpeMs 10 MPOBOIHUKY. B HauanbHbIi 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
Ttoka 1 A - 10 Bt. Onpenenuts 9J1C 1 TOK KOPOTKOTO 3aMbIKaHUsI 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 COIIPOTUBIIEHUE TIEPBOTO U BTOPOTO 3JIEMEHTOB.

Pasnen 4: Marnetusm
VYK-1 CnocobeH ocymecTBIsATh OUCK, KPUTHUECKUN aHAIN3 U CUHTE3 MH(POPMALIUH, IPUMEHSTh
CHCTEMHBIH IOIXO/ ISl pEIICHHSI TOCTABJICHHBIX 33134

1. Ha3oBuTE MCTOYHMKHM M XapaKTEpUCTUKHM MarHuTHOro nois. Kak neicTByer MarHUTHOE
I10JI€ Ha 3apsA/Ibl ¥ TOKH, HAa paMKy ¢ TokoM? Kakoe yCTpoiCTBO OCHOBAHO Ha TaKOM JEHCTBUU?

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. Kakoil mnpouecc TMpensITCTBYeT HU3MEHEHHUsIM Toka B KoHType? Kak omnpenenuts
WHIYKTUBHOCTh cojieHonaa? Paccumtaiite paboTy 1O CO3MaHMIO TOKA B HEM M JHEPTHUI0 €ro
MarHUTHOTO TOJIS.

5. OnumuTe KOJIWYECTBEHHO MIpoIEecchl B KoiebaTenbHOM KoHType. [lomyuurte ypaBHEeHue
KOJI€OAHUM U OTIPENIEeNTE UX YACTOTY.

OIIK-2 Cnoco0GeH NpUMEHATHh COOTBETCTBYIOIIUI (DU3MKO-MATEMAaTHUYECKUN ammapar, METOIbI
aHaJIn3a U MOJCIHPOBAHUS, TEOPETUUECKOTO M SKCIIEPUMEHTAIBHOIO UCCIEIOBAaHUS MPU PELICHUU
npodeccHOHANBHBIX 3a/1a4

1. ITo conenouny nnmuuoi 0,25 M, umeronieMy yuciao BuTkoB 500, teuet Tok 1 A. Ilmomans
MOINEPEYHOT0 cedyeHus cojeHouaa 15 cm2. B coneHowpa BCTaBlIEH »Keje3HbIM cepaeyHuk. Haiitu
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. UnnyxtuBHocth pamku L= 40 MI'H. Ecnu 3a BpeMs cuia Toka B paMKe yBEIMUYMIACh Ha ,

t0 OJIC caMOMHAYKIIMH, HABEACHHAS 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 3HayeHne J/1C MHAYKINUU B paMKe?
1)1 B; 2)2 B; 3)4 B; 4) 6 B.

Pazpgen 5: Onruka
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VYK-1 CnocobeH ocymecTBIsATh HOUCK, KPUTHYECKUIN aHAINU3 U CUHTE3 MHPOPMALIUH, IPUMEHSTh
CHCTEMHBIH MOIXO/ ISl pEIICHHSI TOCTABICHHBIX 3a1a4
1. PaccmoTpute mudpakuuio cBeTa Ha Ienu wid peunietke. OrnpenenuTe HampaBieHUE
MUHHMYMOB U MaKCHUMYMOB H3iyueHHs. Kak 3aBHCAT OHM OT €ro 4acTOThl U JJIUHBI BOIHbI? Kakue
YCTPOWCTBA MO3BOJISIIOT PA3JIOKHUTH CBET B CHEKTP?

2. YUro npexacrasisger co0oii aMeKTpoMarHuTHas BosHa? YeM omnpenensercss CKOpOCTh BOTHBI?
Kakue cBoiicTBa cBeTa MONTBEPXkJAIOT €ro BOJHOBYIO mpupoay? Uro MoxHO HaOmoaTte mpu
HaJI0)KEHUH BCTPEYHBIX BOJIH?

3. Uto nmpoucxoauT B MeTaiax (MoynpoBOIHUKAX) Mox AelicTBUeM cBeta? Kak oObscHseT
¢doroa ekt BomHOBas Teopus U yTO Habmomaercs Ha ombiTe? Kakue mpennoiokeHus o mpupoje
CBETa M KaK MO3BOJIIIN OOBSICHUTH HaOmomaemoe? UTto Takoe kpacHas rpanuna portosdpdexra?

4. B uem MMPOABJIAAOTCA BOJIHOBBIC CBOMCTBa ‘IaCTI/II_[? Kaxk gactora u JJIMHA BOJIHBI CBsA3aHbI C
SHEpruell M HMMIYIbCOM YacTUIBI? MOXHO M HaOMIOAaTh BOJHOBBIE CBOWMCTBA KPYIHBIX TElT U
MpeAMETOB?

5. Ilpu ocBemennu Tu(PaKIUOHHONW PENIETKH CBETOM C JUIMHON BOJIHBI 627 HM Ha DKpaHe
MOJIyYMJIMCh MOJIOChl. PaccTrosHMe Mexay Iojocamu IEpBOro MOps/iKa OKa3ajloch paBHbIM 20 cM.
3Hast, YTO IKPaH PacloNOKeH Ha paccTosHUU 120 cM OT peleTKy, HATH MOCTOSHHYIO PEIIETKH.

OIIK-2 CrocobeH MpUMEHATh COOTBETCTBYIOIINUN (DHU3MKO-MAaTEMATHUYECCKUN ammapar, METOIbI
aHaJM3a U MOJAETMPOBAHUS, TEOPETUYECKOTO M HKCHEPUMEHTAIbHOTO MCCIIEAOBAaHUS MPU PEUICHUH
npodeCcCHOHATBHBIX 3a]1a4

1. Ha crexnsHHy!0 I1acTUHKY (nc =1,6) HaHeceHa TOHKasl IpOo3payvHas IJIEHKa C IoKa3aTejIeM
npenom-nenus ni = 1,4. [InacTuHka ocBelleHa napajieIbHbIM MyYKOM CBETa C JUTMHOM BOJIHBI A =
540 HM, majaOUMX Ha IUIACTMHKY HOpMajibHO. Kakoli MHHMManbHOM TONIIMHBI JOJKHA OBITh
TUICHKA, YTOOBI OTPaXCHHBIE JIyYd UMEITH HAUMEHBIIYIO SPKOCTb.

2. .Hy‘l CBCTA IMOCJICHOBATCIBLHO MPOXOAUT YCPC3 ABC MPHU3MbI HUKOJIA, ITIABHBIC TJIOCKOCTU
KOTOpHIX 00pa3yroT Mexay coboit yrom 60°. Onpenenuth BO CKOJNBKO pa3  yYMEHBIIUTCS
HHTCHCHUBHOCTb CBCTA, BBIXOAAIICIO M3 BTOPOT'O HUKOJIA, IO CPABHCHHIO C MHTCHCUBHOCTBIO JIy4a,
Imagaromero Ha HGpBBIfI HHKOJIb, €CJIHN B KaXKAOM HHUKOJIC ITOITIOIIACTCA 10% MHTEHCUBHOCTH CBETA.

3. luameTp BOIb(pPaMOBON HUTHU 3JEKTpoiamrouku 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
namMnodky. CuuTarb, yTO BCE BBIIEISIIONIEECS B HUTU TEIUIO TEPSIETCS B pE3yJbTaTe JyUYEUCITyCKaHUs.
OTHoIIe-HUE JHEPreTUYeCKUX CBETUMOCTEH Bosb(pama M abc. YEpHOro Tejaa PaBHO Ui STOU
temneparypsl 0,31.

4. VI3 cMOTpPOBOTO OKOLIKA ME4YH HU3Nydyaercs norok snepruun @ = 4 x/[x/mun. Onpenenutsb
TeMIIepaTy-py Ieun, €CJIM IUIouaib OKomka S = 8 cm2.

5. Ha ¢orosnement ¢ karomom u3 ne3ust (ABbix = 1,8 3B ) magarot iyun cBeTa ¢ JJIMHON BOJIH
100 BM. HaiiTu HauMmeHbllee 3HAYE€HHUE 3aJEPKUBAIOLICH pPa3HOCTH IOTEHLIMAIOB, KOTOPYIO
HEOOX0IMMO MPUIIOKUTH K (POTOIIEMEHTY, YTOOBI MPEKPATUTH (POTOIMHUCCHUIO HIIEKTPOHOB.

Paznen 6: ®usznka atoma

VYK-1 CnocobeH ocymecTBIsATh OUCK, KPUTHYECKUN aHAIN3 ¥ CUHTE3 MH(POPMALUH, IPUMEHSTh
CHCTEMHBIH IOIXO ISl pEIICHHSI TOCTABJICHHBIX 33134

1. Kak npoucxXonuT 3aroJHEHUE IEKTPOHHBIX COCTOSHUN B aToMax?

2. Onpenenuth 3HEpruto (B 3B) ¢dhoToHA, MCITyCKaeMOro MpH TMEepexojie AICKTPOHA B aTOMeE
BOZIOpOAAa C TPETHEr0 Ha BTOPOM HHEPreTUUYECKUU ypoBeHb. OmNpenenauTh MEpBbIA MOTEHIMAT
BO30YKJIEHHUST aTOMa BOIOPO/Ia.

3. BeruMcauTh 1IMHY BOJIHBI 1€ Bpoiis 71 37€KTpOHA, MPOLIEAIIEr0 YCKOPSIOIYI0 pa3HOCTh
MoTeH-1anos 2,5 B.

4. AKTHBHOCTH Tpernapara HEKOTOPOro HM30Tola 3a MATh CYTOK yMeHbmmiaack Ha 30%.
Omnpenenute ne-puoj nojaypacnazna 3TOro 3JI€MEHTA.
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5. Beruucnuth sHepretuueckuii agpdexr Q peakuun:  3Li6 + 1H1 = 2He3 + 2He4.

6. Kakue KBaHTOBBIE YMCJIa BBOJSATCS U1l ONMMCAHUS JBHXKEHUS 3JIEKTpoHa B atoMe? Kakwue
OHHM OTIPEACIAIOT PU3NUECKUE BETUIHHBI 1 KaKUM 00pazom?

7. W3 ywero coctout siapo atroma? Kakue cuiibl CBS3BIBAIOT SIACPHBIE YACTHUIIBI, KAKOBBI MX
croiictBa? Kak omnpenenuts nedekr wmacchl W SHEpruio cBs3u  saapa? Kakue mporiecchl
COMPOBOXK/IAIOTCS BBIICJICHUEM SIIEPHOM SHEprumn?

8. Kakue kiaccol 3neMeHTapHbIX 4dacTull 3HaeTe? HazoBuTe BUABI MX B3aUMOJEUCTBHS U
3aKOHBI COXPAaHEHUsS. YKAKUTE CIIOCOOBI PETUCTPAllU M YCKOPEHUS YaCTHIl.

8.4. Bonipochl MpoMesKYTOYHOM aTTeCcTalluU
IlepBblii cemectp (3auet, YK-1)
1. Mognenp uneanpHOro raza. BeIBol OCHOBHOIO ypaBHEHHUSI MOJIEKYJIIPHO-KMHETUYECKONH TEOpUU U
CIIEICTBUS M3 HETO. MOJEKYISPHO-KMHETHYECKOE TOJIKOBAaHNE a0COIIOTHOM TeMIIeparyphbl
2. Yucno creneHei cBOOOABI MOJIEKY/. 3aKOH PABHOMEPHOT'O paclpeieIeHUs] SHEPTUH M0 CTETICHIM
cBOOOABI. BHYTpeHH:s SHEpTHsl HealIbHOTO Ta3a.
3. 3akoH MakcBemia A pacHpefesieHuss MOJIEKYJl WIEAJIbHOIO ra3a IO CKOPOCTAM M 3HEp-THUAM
TEIUIOBOTO JBWXKeHHUA. [loHATHE O cpenHel apupMeTHYECKOH, cpelHell KBaipaTHYHON U Haubomee
BEPOSITHOU CKOPOCTSX.
4. CpenHee 4HCIIO CTOJKHOBEHHH MW CpeIHss JIMHA CBOOOMHOTO mMpobOera MOJICKYNl. SIBneHus
NepeHoca B TEPMOAMHAMUYECKH HEPaBHOBECHBIX cucTeMax: Jupdy3usi, TEmI0NpOBOIHOCTD,
BHYTpPEHHEE TPEHHUE.
5. llonaTtne 0 BHYTpPEHHEH HHEpPrUM Kak (yHKIUH cocTosHus. Teruora u pabora kak (Hopmbl
nepenauu 3Heprud. Ilepsoe Hauano TepMOIMHAMUKI
6. IlpumeneHune mnepBoro Havajga TEPMOAMHAMHUKH K H3ompoueccaM. Pabora M TEmIOEMKOCTh B
H30IPOLIECCaX.
7. AnnabatHbiii ponecc, ypaBHeHue Ilyaccona. PaboTa u TemnoeMKoCTb.
8. O6parumelie u HeoOpaTumbie nporiecchl. [lonarue nukna. [ukn Kapro u ero KITJ muist uneanbHOTO
ra3a. TemioBasi v XOJIOAWIbHASI MAILIUHBI.
9. OuTponus. Bropoe Hauano TEPMOJMHAMUKH U €r0 CTATUCTUYECKAST MHTEPIIPETALIMS.
10. /IunHamuueckue XapakTepUCTHKU BpallaTeIbHOIO JBMKEHUS: MOMEHT CHUJIbI, MOMEHT UM-ITYylbCa,
MOMEHT MHEpLUH. Bbuncienne MOMEHTOB HHEPLUH Tel NMpaBuiIbHON Gopmbl. Teopema Lllteit-uepa.
11. BBenenue: mpeamer (pu3MKM M €€ CBA3b C APYTUMHM JUCHUIUIMHAMHU. MeToabl (HU3MUECKHUX
UCCIIEIOBAaHUH (OIBIT, TUTIOTE3a, SKCIIEPUMEHT, Teopusi). B3auMocBsA3b (PU3NKU U TEXHUKH.
12. TlonsiTHe MpOCTpaHCTBA U BPEeMEHH B Kiaccuueckoil pusmke. CucreMsl orcueta. [lepeme-menue
U cKopocTh. HopmanbHOE, TaHT€HIIMAIbHOE U TTOJIHOE YCKOPEHHUE.
13. [lonsATHE COCTOSIHUS B KJacCMYeCKol mexaHuke. OCHOBHas 3aja4ya AUHAMUKH. 3aKOH WHEPIUU.
WNHuepunanbHble 1 HEMHEpPLUAIbHBIE CUCTEMbI oTcueTa. PU3NUECKOE COJEp)KaHuEe TMOHATUN Macchl,
CWJIBI, UMITYJIbCA, UMITYJIbCa CHIIbI, 2-i 3akoH HbtoToHa. Buabl B3auMoaeicTBull, NOHITHE O CH-TIAX
MHEPLINU.
14. 3-ii 3akoH HproToHa. BHemHue M BHYTpEHHHE CHIIbI. 3aKOH COXPAaHEHHUS MMIIYJbCa JUIS
3aMKHYTOM cucTeMsl Tenl. [IoHsATHE LIeHTpa Macc U 3aKOH €ro IBUKEHUS.
15. Tlonste sHepruu, paboThl M MOIIHOCTH. KHMHeTHueckass SHEprus MEXaHHYECKOW CHUCTEMBI.
PaGora nepeMeHHO CHITBI.
16. Tlone xak ¢opma marepuu, OCYLIECTBIIsIEMas CHUJIOBOE B3aMMOJEHCTBHE MEXIY YacTUIA-MU.
[lonstTe noreHuuManbHOro mnois. lloTeHIManbHas SHEpPrus MaTepUaJbHOW TOYKM BO BHELIHEM
CHWJIOBOM IIOJIE M €€ CBA3b C CHJIOW, JACHCTBYIOIIEH HAa MarepHallbHYyl0 TOYKYy (Ha Ipumepe
I'PaBUTALIMOHHOIO TIOJIS).
17. 3akoH COXpaHEHMs PHEPIMM B MEXAHUKE, KOHCEPBATUBHBIE M HEKOHCEPBATHUBHBIE CHUCTE-MBI.
IIpuMmeHeHne 3aKOHOB COXPAHEHUS K YIPYTOMY M HEYIIPYTOMY yIapaM.
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18. Peanbuble ra3pl. Cuibl MOJEKYJISPHOTO B3auMozeicTBus. YpaBHeHue BaHn-nep-Baanbca.
BHyTpeHHsIs1 sHeprus peabHOTO rasa.

19. BpamarenpHoe IBHKEHME M €r0 KMHEMAaTHYECKUE XapaKTEPUCTHKHU: YITIOBOE I€peMellle-Hue,
YINIOBasi CKOPOCTh U YIIIOBOE yCKOpEeHHE. CBsI3b YIIOBBIX XapaKTEPUCTHUK C JIMHEHHBIMU.

20. OCHOBHO} 3aKOH JUHAMMKH BPALLATEIbHOIO JBUKECHUS. 3AKOH COXPAaHEHHUSI MOMEHTA UM-ITyJIbCa.
21. Kunetnueckas sHeprusi 1 paboTa BO BpaliaTeIbHOM JABUKCHHUH.

22. KonebarenpHOe ABIKEHHE. |'apMOHMYecKoe KojebaHue M ero xapakTepucTuku. CKOpocTh U
YCKOpEHUE MPH FapMOHUYECKHUX KOJICOAHHUSX.

23. Jlunamuka rapMoHMYecKHX KoneOanuid. JluddepeHimansHoe ypaBHEHHE TapMOHUYECKHX
koseOanuii. [IpyKUHHBIN, MaTeMaTHYeCKUi U GU3NIECKHUIA MasITHUKH.

24. 3aryxatomue konebanus. Juddepennuanbioe ypaBHEHHE 3aTyXalOMMX KOIeOaHU, ero perieHue
U aHaJIn3.

25. BeiHyxaeHHble konebanus. uddepenunanbHoe ypaBHEHHE BBIHYXICHHBIX KOJIeOaHUHM, ero
pellIeHre U aHaIu3. SIBIeHue pe3oHaHca

26. BomHoBble mpoueccel. MexaHu3M o0pa3oBaHus BOJIH B ympyroil cpene. Ilomepeunsie u
MIPOJIOJILHBIE BOJIHBL. YpaBHEHHE Oeryiieil BOTHbI. BennunHbl, XapakTepu3yIoye BOJIHY.

27. 11 peobpazoBanue [anunes. MexaHU4eCKHd MPUHIUI OTHOCUTEIHHOCTH. TeopeMa Cloxe-HUs
CKOPOCTEH.

28. MonekynspHas ¢Qu3nka W TepMOAMHAMUKA. MX OOBEKTHI W METOABI HCCIICOBaHMA.
Tep-monnHaMu4eckass CUCTEMa; €€ MapaMeTpbl U COCTOSIHME. TepMOAMHAMUYECKUN MPOLECC U €r0
BU/JIBL.

Bropoii cemectp (Ix3amen, OIIK-2, YK-1)

1. DneKTpoeMKOCTh YEIWHEHHOTO MPOBOAHMKA, cepsl, MIOCKOro KoHaeHcaropa. [lapamiensHoe u
10-CJIEI0BATEIbHOE COETMHEHNE KOHIEHCATOPOB.

2. DHeprus 3JEKTPUUECKOTO TOJIs 3apsKEHHBIX Tell, IUIOCKOTO KOHJEHcaTopa. DHeprus, oObeMHas
IJIOT-HOCTh PHEPTUH IEKTPOCTATUUECKOTO MOJIS.

3. IlocTOAHHBIN 3IEKTPUYECKHUI TOK, YCIOBHS €ro cyuiectBoBaHus. Cuiia TOKa, IUIOTHOCTh TOKA,
OMHY€e-CKOE conpoTuBieHHE. [IIIOTHOCTh TOKa ¢ MUKPOCKOIMUYECKOM TOUkH 3peHus. [lapannensHoe u
IIOCJIEJI0-BAaTEIbHOE COEIMHEHUE CONPOTHUBICHUH. 3aBUCUMOCTH COINPOTUBIIEHMS IPOBOIHUKOB U
[IOJyIPOBOAHUKOB ~ OT Temmeparypbl. 3akoH Owma jang  ydactka wnenud. 3akoH Oma B
muddepernnanbHoi Gpopme.

4. DnexTpuyecKHil 3apsll, 3aKOH COXpaHEeHMs 3apsana. 3akoH Kyiona. Dnekrpuueckoe Ioe.
HanpsbxkeH-HOCTh anekTpuyeckoro mnois. HanpsbkeHHOCTh monst oT TodeuHoro 3apsana. Cuioble
JUHUM  HANpsDKEH-HOCTH  3JIeKTpocTaTuueckoro moms. [lpuHnun — cyneprno3uuuu — HoJei.
DNEKTPUYECKHUM TUTIONb.

5. IloTok BeKTOpa HANPSKEHHOCTH 3JeKTpuyeckoro noisd. Teopema I'aycca. IIpumenenue teopemsl
l'aycca st pacdera »JIEKTPUUYECKOTO MOJS OT CUCTEM 3apsA/IOB (00 MPOTSKEHHAs! MIOCKOCTh, JIBE
Pa3HOMMEHHBIX 00 TUTOCKOCTH, 00 JJIMHHAS 3apshKeHHAs HUTh, rmosas cdepa, map).

6. PaGora mo mepememeHuto 3apsiga B d3JeKTpocTaTHdeckoM mone. Llupkymsuus Bektopa E.
[ToreHM-anbHBIN XapakTep AnnekTpocrarndeckoro nois. [lorennuan. I'paguent norennuana. Cesizb
HallpSDKEHHO-CTU € TPAAMEHTOM NOTEHIHMAJIA JJIEKTPUYECKOrO TOJsA. ODKBUIIOTEHIUAIbHBIE
MTOBEPXHOCTH.

7. TlpoBomHUKH B HSIIeKTpuueckoM Tone. WHaymupoBaHHble 3apsabl. E BONMM3M 3apsskeHHOTO
npoBoaHuka. [Tone E BHyTpu npoBogHUKA. DNEKTPOCTATHUECKOE HIKPAHUPOBAHUE.

8. JlupnexTpuku B 3iekTpudyeckoM mose. [lonsipHele W HemodspHble AUAIEKTpUKH. [lomspuzanus
IUDJIEK-TPUKOB B anekTpuyeckoM mone. [lonspuzoBanHocts auanektpukoB. [lone E mone BHyTpu
IUdIeKTpuKa. JluanekTpuyeckas BOCHPUMMYHUBOCTh U JAMANIEKTpUYECKas MPOHUIAEMOCTh CpEIbl.
BexkTop HampsyKeHHO-CTU M BEKTOP DJEKTPUUECKOTO CMEIIEHHUS AJIEKTPOCTATUYECKOrO MOJIS.
CerHeTosneKTpuKH.

9. MarHuTHble U MEXaHUYECKHE MOMEHTHI MMITyJbca (OpOUTANIbHbIE M CHUHOBBIE) 3JIEKTPOHOB U
aroMoB. JluamarHeTHKu, mapaMarHeTuku, Geppomarnetukd. HamarnmyenHocts. MaruuTtHas
BOCIIPUMMYHUBOCTH U POHUIIAEMOCTh MarHeTUKOB. Jl1a- U mapaMarHeTUKU B MarHUTHOM TIOJIE.
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10. CropoHHME CMIbl. DJEKTPOABMIKYILAs CHJIAa MCTOYHUKOB TOKA, HampspkeHue. 3akoH Oma Juis
3aMKHyTOH nenu. CoeMHEHNE UCTOYHUKOB TOKa B Oarapen. Toku KopoTkoro 3ambikanus. IIpaBuia
Kupxroda 1t pa3BeTBICHHOH LIETH.

11. PaGora M MONIHOCTH TOCTOSIHHOTO ToKa. 3akoH J[xoyns — Jlenma. 3akon [[xoymns—JleHna B
mudde-pennmansroit hopme. KITJ[ snexrpudeckoii memu.

12. DnexTpuyeckuii TOK B Ta3axX. SIBICHWE WOHU3ANMM M PEKOMOWMHAIIMM MOJICKYJI Tasa.
BosbramnepHas xapakTepucTHKa Ta30BOro paspsaa. HecamMocTosTenbHBIM Ta30BbIA  pa3psl.
CamocrosTenbHbIN ra30BbIi pa3psaa. Tierommil, ICKpOBOW, TyTOBOM, KOPOHHBIN pa3psasl. [lnazma.
13. MarHuTtHOe mone TOKOB. HanpsskeHHOCTh M MHIYKIUS MarHUTHOro mnosis. CUiIOBbIE JIMHUM
MarautHoro nons. IlpuHnun cynepnosunuu. 3akoH buo-Caapa-Jlamuiaca u ero npumMeHeHHE K
pacyeTy MarHUTHOTO TOJISI OT MPSIMOTO OECKOHEYHOTO, MPSIMOTO KOHEYHOTO, KPYTrOBOTO MPOBOIAHHKA
C TOKOM.

14. Iupkynsauus BexkTopa B. 3akoH mosHoro Toka. BuxpeBoil xapakrep MarHUTHOro mnosisd. Pacuer
I10JI51 JJIMHHOTO COJIEHOU[1A, TOPOHU/A.

15. Cuna Amnepa. B3zaumoneiicTBue mnapasuleIbHbIX IPOBOJHUKOB C TOKOM. MarHMTHbBII MOMEHT
paMKH ¢ TOKOM . Bpamaromuii MOMEHT paMKH C TOKOM B MarHUTHOM mnone. [IpuHimn paGoThi
uekTpoasurare-iaei. I1oTok BekTopa MarHuTHOM MHAYKIMU. TeopeMa ['aycca U1t MAarHUTHOTO IOJIA.
Pabota o nepemMe-1eHIIO MPOBOTHUKA U KOHTYPa C TOKOM B MarHUTHOM TIOJIE.

16. Cuna Jlopenua. JIBwkeHue 3apsDKEHHBIX YacTHII B MarHuTHoM mone. O¢dext Xoa.
[Tpumenenue >¢dexra Xomna.

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

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

19. UHIyKTUBHOCTH KaTyIIKHU. SIBIeHHE CaMOMHIYKIMU. TOKM IIPU 3aMbIKAaHUW U Pa3MbIKaHUU LIENH
C UHIYKTMBHOCTBIO. SIBlI€HHME B3aMMHOW MHIYKIMU. ODHEprust U oObeMHas IUIOTHOCTb 3HEPruu
MarHMTHOTO I1OJIA.

20. IlepeMeHHBIN >IEKTPUYECKUA TOK. AMIUTUTYIa, YyacToTa, (asza. [leiicTByromue U aMIUIUTyIHbIE
3Ha-4YEHUs MMEPEeMEHHOr0 TOKa M HampspkeHus. [IpuHImm pabGoThl reHepaTopoB MEPEMEHHOTO TOKA.
Pe3ucrop, eMKOCTh U MHIYKTUBHOCTb U, COOTBETCTBEHHO, X OMHUYECKOE, EMKOCTHOE, HHIYKTHUBHOE
CONpPOTUBJIIEHHE B LENU IIEPEMEHHOro TokKa. BekTtopHsle aumarpammbl. IlocnenoBarenbHO
COEIMHEHHBIE PE3UCTOP, KOHACHCATOP U MHAYKTUBHOCTDH B LIENIU NIEPEMEHHOIO TOKA. PeakTuBHOE U
MOJTHOE conpoTuBieHue nenu. CaBur Gassl MeXAy TOKOM U HalpsHKEHUEM.

21. Pe30HAaHC TOKOB M HamNpsHKEHUM B LIEMU MEPEMEHHOro ToKa. MOIIHOCTH B LENH MEPEMEHHOTO
toka. KoaddunmeHt MonHocTH.

22. DnexkTpudeckue konebanusi B kosedaTenbHOM KOHType. CBOOOIHBIC 3IEKTPUUYECKHUE 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.
Awmrutn-Tyna u (pa3a BEIHYKJIEHHBIX KosieOanuii. Pe3onaHnc.

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 mosie. OOOOIIEHHBI 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 (Ixk3amen, OIIK-2, YK-1)

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
IUIOCKOCTH MO-Jigspu3anuu cBeta. [I[pumenenue sapneHus noispuszanuu ceera. Jucnepcus cBera.

5. TemmoBoe HU3TYy4YCHUC. XapaKTepI/ICTI/IKI/I TCIIJIOBOIO HM3JIYUCHUA: SHCPICTUUCCKAsd CBCTHUMOCTD,
CIICK-TpaJibHasd 3HECPI. CBECTUMOCTDb, CIICKTpaJIbHAd IMJIOTHOCTH 3HCPI. CBCTUMOCTU U e€ 3aBHCHUMOCTh
OT JIMHBI BOJIHBI U3JTY4YCHUS.

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
Y4acTHLI.

9. 3akoHpl nBMXKEHMsSI MMKpodacTul. YpaBHeHue llpenunrepa. YpaBuHenue Ilpenunrepa s
CTallMO-HAPHBIX COCTOSHUM MHUKpOuYacTHll. J[BumkeHue cBOOOTHONW MMKpPOYACTUIBI B OIXHOMEPHOM
IIPOCTPAHCTBE.

10. AToM Bofopo/ia B KBaHTOBOM MexaHunKe. KBaHTOBbIE YKCIIa: TIIaBHOE, OPOUTAIBHOE, MATHUTHOE U
ux pusudeckuit cmpici. [IpaBuiio oTéopa U CekTpsl UCIYCKaHUS aToMa BOAOPOAA.

11. Criun snextpoHna u onbITh [lITepHa-I'epmaxa, cimHOBOE KBAHTOBOE YHCIIO, PEPMUOHBI i OO30HBI.
12. TopMO3HOE M XapaKTEepUCTUIECKOE PEHTTEHOBCKOE H3lIyueHue, opmyna Mo3nu.

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 IPOBOAHUKOB, TUIEKTPUKOB U MOIYIIPOBOJHUKOB

15. Crpoenue aromHoro smpa. Ilpupoma saepubix cwi. Jledekr Macc u DHEpPrusi CBS3H sIIEP.
VYnenpHas 3HEPrUs CBSA3H U €€ 3aBUCUMOCTh OT MAaCCOBOIO YMCJIA AJIEMEHTOB.

16. PammoaktuBHOCTh. CTaOWiabHBIE ¥ pPaJUOAKTUBHBIC W30TONBI, [ |-pacmaa, [I- pacnaf,
[J-u3nydyeHue. 3a-KOHbl paguoakTHUBHOTO pacnaga. llepmom momypacmaga. AKTUBHOCTb.
EcrecTBeHHas painOaKTUBHOCT.

17. DOnemenrapHble yacTulbl. POTOH, JIENTOHBI, ME30HBI, HYKJIOHBI, TMIIEPOHBI U UX OCHOBHBIE
XapaKTe-pUCTUKH (Macca, BpeMsl )KU3HHU, 3apsjl, CIIMH, B3auMojielcTBue). YacTUIbl U aHTUYACTHULIBI.
[IpeBparieHus: 4acTHUI] ¥ 3aKOHBI COXpaHEeHUsI. TUTIbI B3aUMOJEHCTBUS MEXK/y YACTHIIAMHU U HOCUTENH
B3auMozencTBuil. KBapku.

18. Hudpaxkuusa OPpaynropepa or oxHoi menu. udpakumonHas pemierka. Paspemaromas
CIOCOOHOCTh ONTHYECKHUX MPUOOPOB. [udpakiiusg peHTTeHOBCKUX JTy4eH.

19. AOcomoTHO dYepHOe Telo. 3aKOHBl  TEIJIOBOTO  W3NMy4yeHHs: 3akoH  Kupxroda,
Creda-na-bonbimana, 3akoH cMmenieHuss Buna. YnerpaduoneroBas karactpoda. KBanrosas teopust
[Tnanka TemoBoro u3nydenus, popmyna [lnanka. [lpumeHeHne 3aKOHOB TETIOBOTO U3ITyYCHHS
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20. Buemnwuii potord-dekt, 3akoHsl BHemHero ¢orodddekra, ypaBHeHue DHIITEHHA. DPPEeKT
Komnrona. EAMHCTBO KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB CBETA.

21. MukpoyacTuiia B OJHOMEPHOM IITyOOKOH NOTeHUMANbHOM sMe. KBaHTOBaHMe »HeEpruum M
uMmnynsca dactun. HauOonee BeposTHOE HaXOXKJIEHHE 4YacTUIBI B IOTEHIMAIBHON  sIMe.
[TpoxoxkaeHre YacTUIIBI uepe3 sHepreTudeckuii 6aprep. TyHHENbHBINA AP QEKT.

22. BonmHoBast pyHKIMs U ee GU3MUECKUN CMBICH, BomHOBass PyHKIMS M BEPOITHOCTh HAXOXKICHUS
YaCTUI[bl B 33/1aHHOM 00bEME NIPOCTPAHCTBA. YCIOBHE HOPMUPOBKH.

23. CoOcTBeHHass W TMpPUMECHas MPOBOAMMOCThb, pP- M N-TOJYNPOBOAHUKH, P-TI —TIEPEXOIbl B
NOJIYIIPOBOJHUKAX. BhINpsiMUTENbHBIE CBOMicTBa p-l —TepexonoB. I[IpuHumm paboTel auoza,
TpaH3ucTopa, (POTOCONPOTUBIIEHNS, BEHTUIIBHOIO (oTo3neMeHTa. [IpuMeHeHne noynpoBoIHUKOB B
TEXHUKE.

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

25. SlnepHble peakuuy, 3aKOHbI COXpaHEe-HUS MPU peakiusax. Peakiuu neneHus M 1enHas sjaepHas
peakIus, iACPHBINA PEaKkTOp U aTOMHAs YHEPTe-TUKa. TepMOsICpHbBIE PEaKITUU.

8.5. MerTonnuyeckue Marepuajibl, ONpeaessionIMe MNPoueAyPbl OUEHUBAHUS 3HAHMH,
YMeHHH, HABBIKOB U (MJIM) ONBITA AeSATEJbHOCTH, XapaAKTEPU3YIOIIHUX 3Tanbl GOPMUPOBAHUS
KOMIIeTeHN i
KoHTpons 3HaHUN CTYyIEHTOB IO JUCIHUIUIMHE TPOBOJUTCA B YCTHOM W THCHBMEHHOH (opme,
MpeIycMaTpUBaeT TEKYUIU M MPOMEXKYTOUHBIH KOHTPOJb. MeToabl KOHTpOJS: - TecToBast ¢opma
KOHTPOJISI; - yCTHast popMa KOHTPOJIS — ONpoC U OOLIeHHE C ayIuTOPUEH MO MOCTaBICHHOI 3a/1aue B
yCTHOU (opme; - perieHue ONpeAesICHHBIX 3aJaHuil (3a/1a4) M0 TeMe MPAKTUYECKOro marepuaja B
KOHIIE MPAKTHYECKOTO 3aHATHUA, B 1ENAX 3(PPEeKTUBHOCTH yCBOSEMOCTH MaTepuaja Ha MpPaKTHKe. -
MOOUIPEHNE MHAUBHUIyaIbHBIX 33JJaHUil, B KOTOPHIX CTYAEHT MpopadoTall caMOCTOSTENbHO OOJBIIOE
KOJIMYECTBO JOMOJHUTENIbHBIX HCTOYHHUKOB JINTEPATYphl. TeKyIIHi KOHTPOJIb IPEeIyCMaTPUBACT

YCTHYIO JOpMY OTpOCa CTYIEHTOB M MUCbMEHHBIHN 3KCIPECC-OMPOC MO0 OKOHYAHHUIO U3YUSHUS KaXI0h
TEMBL.

9. IlepeueHb yueOHOM JJUTEPATYPbI

1. ®usuka : [ DIeKTPOHHBIH pecypc] : yueOHOe mocoOue 1Mo OpraHu3alru 1 MPOBEACHUI0
npaktudeckux 3ausatuii / ®I'BOY BO Y¢um. roc. yH-T 5KOHOMUKH 1 cepBuca. - Yda : [6. u.], 2015
- Cucrem. TpeboBanus: Hanuune moakiIoueHus K JJOKaJIbHOU ceTu akajeMun u k Matepher ; Adobe
Acrobat Reader. - URL: https://lib.rucont.ru/efd/350682/info Y. 1 : Pa3nenst «MexaHuka.
MonekynspHas ¢usmuka. Tepmonunamukay / [cocT.: O. A. Jlenuconal.

2. AbapaxmanoBa, A. X. ®usuka. Paznen "Mexanuka" : [ DIEKTpOHHBINA 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 Matepner. - URL: https://lib.rucont.ru/efd/302684/info

3. OnopHbIe KOHCHEKTHI 110 3JIEKTPOMArHeTH3My : [ DNeKTpoHHBIN pecypc] : yueOHoe mocodue /
10. B. bo6suies [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

4. Jlapuenko, B. M. ®usuka : [ DnekTpoHHBIH pecypc] : yaeOHoe mocobue A u3ydeHus paszena
Kypca cTynentamu cnenuanbHocTeit: 080502.65, 250401.65, 250403.65, 150405.65 ounoil, 3a0uHO
U 04HO-3a0uHOU (opm oOyuenus. Y. 7. Onruka / B. M. Jlapuenxo ; [OY BIIO Cu6I'TYV,
Jlecocubupckuit pumman. - Kpacnosipck : [6. u.], 2011. - on-line. - Cucrem. TpeboBaHuUs: HATHIKE
MOAKJIFOYEHHUS K JIOKAJIbHOW ceTu akanemuu U K Murepuer. - URL:
https://lib.rucont.ru/efd/261069/info
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5. ®usuka. Onrtuka : [ DnekTpoHHBIN pecypc] : yueOHoe mocobue : B 2 4. / DI'BOY BIIO
Tynwckuii roc. nen. yH-T uM. JI. H. Toncroro. - 2-e u3n., nepepad. u gom. - Tyna : TTTIY, 2013 -
Cuctem. TpeboBanus: Hannuue nmoaximroueHus K JOKalIbHOM ceTH akagemuu U kK MHtepret ; Adobe
Acrobat Reader. - URL: https://lib.rucont.ru/efd/238598/info Y. 1 : 'eomeTpuyeckas ontuka / [cocCT.:
A. B. ITapamoHoOB 1 1p.].

6. ®usuka. Onrtuka : [ DnekTpoHHBIN pecypc] : yueOHoe mocobue : B 2 4. / DI'BOY BIIO
Tynwckuii roc. nen. yH-T uM. JI. H. Toncroro. - 2-e u3n., nepepad. u gom. - Tyna : TTTIY, 2013 -
Cuctem. TpeboBanus: Hannuue nmoaxiiroueHus K JOKalIbHOM ceTu akagemuu U kK MiHtepHet ; Adobe
Acrobat Reader. - URL: https://lib.rucont.ru/efd/238599/info
Y. 2 : BonHoBas ontuka / [cocT.: A. B. Ilapamonos u ap.]. - on-line

10. Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJTEKOMMYHUKANIMOHHO ceTn UHTepHeT
1. http://genphys.phys.msu.ru - Marepuans! kadeapst oomeit ¢usuku MI'Y um. M.B.JlomonocoBa:
y4eOHbIe T0co0usl, (PU3NIECKUI MPAKTUKYM, BUACO- U KOMIIbIOTEPHbIE TEMOHCTPAIIH
2. http://nuclphys.sinp.msu.ru - Snepuas ¢usnka B UntepHere
3. http://fizkaf.narod.ru - Kadenpa ¢puzmkn MoCKOBCKOTO HHCTUTYTa OTKPBITOTO 00pa30BaHUS
4. http://kvant.mccme.ru - KBanTt: Hay4HO-NOMYJISIPHBINA (PU3UKO-MATEMATHUECKUN Ky pHAIT

5. http://elib.izhgsha.ru/ - ObC ®I'BOY BO Mxepckas [[CXA

6. portal.izhgsha.ru - Tlopran ®I'BOY BO HWxesckas ['CXA ¢ cureMoil TecTHpOBaHUS,
uHpopmanueit 06 ycrieaemoctu, BKP, pacnircanusimMu yueOHBIX 3aHATHI U penofaBaTeneit

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

11. MeTtoguyeckne ykazanusi 00y4armuMcs 0 OCBOCHUIO M CHUILTAHBI (MOILYJIA)
[lepen m3yueHueM NUCUUIUIMHBI CTYAEHTY HEOOXOAMMO O3HAKOMHUTHCS € pabouell mporpammoit
JTUCHUILTUHBL, U3YYUTh EpPEUeHb PEKOMEHIyeMOH JTUTepaTyphl, IPUBEICHHON B paboueil mporpamme
TUCUMIUTUHBL. J{1s1 3¢ (deKTHBHOTO OCBOCHMS AMCLUUIUIMHBI PEKOMEHAYETCSl IMOCEelaTh BCE BUIBI
3aHATUN B COOTBETCTBUU C PACIMCAHUEM U BBIMOIHITH BCE JOMALTHHUE 33/1aHUS B YCTAHOBJICHHbBIE

IpernojaBaresieM CpokH. B ciyyae mpomycka 3aHATHH 10 yBaKUTENBHBIM MPUYMHAM, HEOOXOIUMO
MIOJIyYUTh y MPENOJABaTeNsi MHAUBUyAIIbHOE 3aJaHue 110 NPONyIIeHHOU TeMe. [lomydyennsle 3HaHus
U YMEHHMs B IIPOLIECCE OCBOCHUS IUCLMIUIMHBI CTYJEHTY PEKOMEHIYETCS IPUMEHSATh Ul PELICHUs
3aja4, He OO0M3aTEeNIbHO CBS3aHHBIX C MPOrpaMMOM JUCLUIUIMHBL BrageHne KOMIETEHUIUSMHU
JTMCLUUIUIMHBI B TIOJHOM Mepe OyieT MoATBepKaaThesi BamM ymMeHneM CTaBUTh KOHKPETHBIC 3314,
BBISIBIISITH CYIIECTBYIOIIUE MPOOJIEMBI, pelIaTh UX U MPUHUMATh HA OCHOBE TIOJTYYEHHBIX PE3yJIbTaToOB
onTuManbHble penieHus. OCHOBHBIMHM BHJAMM YYEOHBIX 3aHATHN I CTYACHTOB IO Yy4eOHOM
JUCLUIIIMHE  SIBJISIOTCA:  3aHATUSA  JICKUMOHHOTO THWIIA, 3aHATUS CEMUHApCKOro THIIA U
caMOoCTOsITeNIbHAs paboTa CTY/ICHTOB.

®opMmbI paboTHI Mertoauueckue yKa3aHus s 00ydaronxcs

JlexumonHble 3aHaTHS (PaboTa Ha JEeKIHMM ABIISECTCS OY€Hb Ba)KHBIM BHJIOM JESTEILHOCTH IS
W3Yy4YCHUS AUCIUIUIHHBI, T.K. Ha JICKIIUW TPOUCXOAUT HE TOJBKO COOOIICHUE
HOBBIX 3HAHUM, HO M CHCTEMAaTH3a1isa U 0000IIeHe HAaKOIJICHHBIX 3HAHWMH,
dbopMHUpOBaHUE HA UX OCHOBE MJICHHBIX B3IVISJIOB, YOCKICHHM,
MHUPOBO33PEHHUS, PA3BUTHE TIO3HABATEIBHBIX M MPO(HECCHOHAITBHBIX
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. Onepanmonnas cucrema: Microsoft Windows 10 Professional. [Toamucka Ha 3 roma. JloroBop Ne
9-bJ1/19 ot 07.02.2019. Ilocnennsiss qocTtynHas Bepcus mporpammel. Astra Linux Common Edition.
Jorosop Nel73-I'K/19 ot 12.11.2019 .

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 0ObEMOB TEJI MPABHIIbHON reoMeTprueckoil 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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