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1. Hesb 1 32724y U3yYeHHUSA TUCHHUIINHBI

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

3ajaun JUCLMILINHBL:

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

- - OBJIQJICHHE METOJaMHM Ja0OPATOPHBIX MCCIICIOBAHUN;

5

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

2. Mecto nucunmimabl B ctpykrype OOII BO
JucriunnmHa «Pu3uka» OTHOCUTCS K 0a30BOM YacTH y4eOHOTO TUTaHA.
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;



3HaHUs, YMEHMSA, HaBBIKM, (OpPMHUpPyEeMble 110 KOMIIETCHIIMM B paMKaxX JUCLUUIUIMHBL, U
WHJUKATOPbI OCBOCHUS KOMIIETCHIIUI

CTyneHT A0KEH 3HaTh:

Knaccnueckne wn COBpPEMCHHBIC MCETOABI HCCICIOBAaHUA B obnactu 3J'ICI(TpI/I(1)I/IKaHI/II/I n
aBTOMaTHu3aluu CCJIbCKOI'O XO3SICTBA

CTyneHT J0HKEH 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

O0beM JUCUMILIMHBI M BUbI Y4eOHOH padoThl (3a0uHasi Gpopma o0ydeHus)

Bcero Ilepsbiit  (Bropon  |Tperuni
Bun yuebHoit paboThl 4acoB CEMECTp |CeMeCTp |ceMecTp
KonTakTHas padora (Bcero) 28 14 14
JlaGopatopHbie 3aHATHSA 14 8 6
JIeKIIMOHHBIC 3aHATUS 10 6 4
[IpakTnueckue 3aHATHS 4 4
CamocrosiTesqibHast padoTa (Bcero) 206 85 94 27
Buabl npoMe:xyTOUHOM aTTecTAlUM 18 9 9
3auer 9 9
DK3aMeH 9 9
O0mas Tpy10eMKOCTb 4achl 252 108 108 36
Oo01masi Tpy10eMKOCTb 3a4eTHbIE
(9107030701081 7 3 3 1

5. Conepxxanue 1M CUUILTHHBI

TemaTn4yeckoe mJiaHupoBanue (0UHoOe 00yUeHHe)
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IlepBrIii cemecTp, Beero 108 38 22| 18| 30
Pasnen 1 Mexanuka 62| 18| 12| 14| 18
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. 8 2 2 2 2
Tema 5 Mexanuka u nedopmans TBEpIOTo 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 Ynpyrue BoiHbI 8 2 2 2 2
Paznen 2 Mouiekyasipaas pusuka 46| 20| 10 4/ 12
Tenta 10 MosnekynsipHO-KHUHETUYECKasi TEOPHUs UeaTbHBIX 6 ) ) )
razoB
Tema 11 SIBnenus nepenoca 8 2 2 2 2
Tema 12 OCHOBBI TEPMOAUHAMUKH 10 4 2 2 2
Tema 13 Kpyrossle nporieccsl 1 TEMIOBBIE ABUTATENN 8 4 2 2
Tema 14 PeanbHble rassl. 7 4 1 2
Tema 15 TBepasie Tena. 7 4 1 2
Bropoii cemectp, Becero 117 30( 20, 18| 49
Pazgen 3 DJIEKTPUYECTBO 24 7 4 4 9
Tema 16 DJIEKTPOCTATUYECKOE MOJIe 3 1 1 1
Tema 17 Teopema ['aycca u ee mpumeHeHue 3 1 1 1
Tema 18 [ToTeHnman >neKTPUIECKOTO MOJIS. 4 2 1 1
Tema 19 BemiecTBo B 351€KTpHUYECKOM TOJIE. 4 2 2
Tema 20 DNIEKTPOEMKOCTh. DHEPIPUS DIEKTPUUECKOTO TMOJIS. 3 1 2
Tema 21 ITocTOsIHHBIN 2IEKTPUYECKUN TOK 5 1 1 2 1
Tema 22 Pabora 1 MOIHOCTH ITOCTOSIHHOI'O TOKAa 2 1 1
Pasnen 4 MarneTusm 43| 12| 10/ 10| 11
Tema 23 MarnuTHOe nosue 5 1 1 2 1
Tena 24 Cuna Amnepa. IIpoBogHHMK C TOKOM B MarHUTHOM 5 1 1 ) 1
noJe.
Tema 25 BemecTBo B MAarHuTHOM 10J1€ 5 1 2 2
Tema 26 SIBiIEHMS DIIEKTPOMArHUTHON MHIYKIIMU 5 2 2 1
Tema 27 IIepeMeHHBIN IEKTPUUECKUN TOK 4 2 1 1
Tema 28 R, Cwu L B menu nepeMeHHOro Toka 6 2 1 2 1
Tema 29 DeKTpoMarHuTHbIE KoJeOaHuUs 6 1 2 2 1
Tema 30 Teopust MakcBemia 3 1 2
Tema 31 DNEKTPOMarHuTHBIE BOJIHBI 4 1 2 1
Pasznen 5 Onrtuka 27 5 3 4, 15




Tema 32 DJeKTpoMarHuHasi TEOpHs CBETa 3 1 2
Tema 33 BonHoBBIE CBOMCTBA CBETA 8 1 1 2 4
Tema 34 TemnoBoe u3nydeHue 6 1 1 4
Tema 35 KBaHToBas Teopus cBera 7 1 1 2 3
Tema 36 DNeMEHThI KBAHTOBON MEXaHUKHU 3 1 2
Pa3nen 6 ®du3uka aroma 23 6 3 14
Tema 37 H3nydenue atoma Bogopoaa 3 1 2
Tema 38 CtpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB 6 1 1 4
Tema 39 ®dusuka sapa 4 1 1 2
Tema 40 DJleMEeHTapHbIE YaCTHUIIbI 4 1 1 2
Tema 41 30HHAas TEOPUS TBEPABIX TEI 3 1 2
Tema 42 KBaHnTOBas onruka 3 1 2

Ha npomexyTouHy0 aTTecTalnio OTBOAUTCS 27 4acoB.

Coaep:xkanue TUCHHUIIMHBI (O4HOE 00yUeHHeE)

Homep Tembl

Coaep:xaHue TeMbl

Tema 1

OneMeHThl KuHemaTuku. Cucrema orcuera. Tpaektopus. BekTop nepemMenieHusl.
CxopocTh, yCKOpEHHUE U ero cocrapisomue. Kunemarrnka paBHOYCKOPEHHOTO
JIBUKEHUS. YIIIOBasi CKOPOCTh U yckopeHue. Knunemarnka BpanjareabHOro
JIBUKECHHUS.

Tema 2

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

Tema 3

Oneprusi. Pabora. MomHocTh. KuHeTnueckas v moTeHIanbHas YHEPTruu. 3aKoH
COXpaHEHUs PHEPTUU. Yiap aOCONMIOTHO YIIPYTUX B HEYIPYTHX TEJ.

Tema 4

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

Tema 5

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

Tema 6

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

Tema 7

[IpeoOpazoBanus ["anunes. MexaHnueCKUi TPUHITUTT OTHOCHUTEILHOCTH.
[IpeobpazoBanus Jlopenna. CrneacTeus u3 npeodpazoanuii Jlopenma. MaTepBamn
Mexay coosiTusimMu. CokparieHue pasmepoB Teia. OCHOBHOM 3aKOH
PEAATUBUCTCKON JUHAMUKHN MAaT€pUAIbHON TOUKU. 3aKOH B3aHMMOCBSI3H MACCHI U
SHEPTUH.

Tema &

["apmoHMYecKre KoJIeOaHUS U UX XapaKTePUCTUKH. ['apMOHUYECKHI OCIIIIISATOP.
[Ipy>xuHHBIN, GU3NUESCKUN U MATEMAaTUYECKUH MasTHUKH. 3aTyXalolue
KoJie0aHusl.

Tema 9

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

Tema 10

OnbITHBIE 3aKOHBI HICATBLHOTO Ta3a. YpaBHeHue Knalinepona-Meneneena.
OCHOBHOE ypaBHEHHE KMHETUYECKOW TeOopuu ra3oB. Pacnipenenenne Makcpeiia
MOJIEKYJI rasa 1o ckopoctsiMm. bapomerpuueckas hopmyna. Pacnpenenenue
bonsnmana.




Tema 11

Cpenusis MHa CBOOOAHOTO MTpodera MOJIEKYI U CPeIHEE YUCIO CTOIKHOBEHHUS.
SIBreHus nepeHoca B TEPMOJMHAMUYECKIX HEPAaBHOBECHBIX MPOIIECCaX.
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. [lorok Bekropa MarHuTHOW MHAYKIMH. PaboTa
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 HalpsbKeHUsl. AKTUBHOE, MHAYKTUBHOE, 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_IHOCTI: 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 ceeta. [Tpunmun [olireHca-Openens. Metox 30 Openens.
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

Nznyuyenue aroma Bosopoaa no bopy. ATom Bogopoia B KBAHTOBOM MEXaHUKE.
KsanToBbie uncna. Crinn sekrpoHna. [IpaBuiio or6opa. O0bscHEeHHE THHEHYATHIX
CIIEKTPOB aToMa.

Tema 38

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

Tema 39

Crpoenue atomubIx saep. [Ipupona saepubix cui. Jleekr mace u 3HEprusi CBI3H
sanep. Peakuus neneHus u cuHresa. SlnepHas sHepretuka. PaqnoakTuBHOCTD.
3aKOoH paJOaKTUBHOIO pacnaja.

Tema 40

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

Tema 41

BasnenrtHnasi, 3anpenieHHas 1 cBOOOIHASI 30HBI. 3aIllOJITHEHHE 30HHBIX YPOBHEH B
MeTaiax, JUAJIEKTPUKaX U NoidynpoBoaHukax. [lomynpoBonnuku. CoOCcTBeHHAs U
pUMECHasl MPOBOAUMOCTD, P-N- MEPEXO/IbI B MOITYIPOBOAHUKAX. [n0bI,
TPaH3UCTOPHI, poToconpoTusieHus. [IpumeHeHre moaynpoBOAHUKOB B TEXHUKE.

Tema 42

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

TemaTnuyeckoe NVIAHUPOBAHUE (32049HOE 00yUeHME)
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Bcero 234 10 14| 206
Pasnen 1 Mexanuka 32 1 2] 27
Tema 1 Brenenue. Kunemaruka. Mexannueckoe JBUKEHUE. 4 3
Tema 2 JlMHaMuKa MOCTYNaTeIbHOTO ABUKEHUS 4 1 3
Tema 3 Pabora u sHeprus. 4 3
Tema 4 MexaHnuka TBEpAOTO Tea. 4 1 3
Tema 5 Mexanuka u eopmanys TBEpAOTo Tena 4 1 3
Tema 6 Tsarorenne. I1€MEHTBI TEOPUU TIOJIS TATOTECHHUS. 3 3
Tema 7 DJEMEHTHI CIEMAIBbHON TEOPUN OTHOCUTEIBHOCTH. 3 3
Tema 8 Mexanunueckue KoneoaHus 3 3
Tema 9 VYipyrue BOIHbI 3 3
Paznen 2 Mouiekyasipaas pusuka 27 3 1| 23
MosnekynsipHO-KHUHETUYECKasi TEOPHUs UeaTbHBIX
Tema 10 YIp PHA UL 4 1 3
razoB
Tema 11 SIBnenus nepenoca 4 1 3
Tema 12 OCHOBBI TEPMOAUHAMUKH 6 6
Tema 13 Kpyrossle nporieccsl 1 TEMIOBBIE ABUTATENN 4 1 3
Tema 14 PeanbHble rassl. 4 1 3
Tema 15 Teepasle Tena. 5 5
Pa3znen 3 DJIeKTPUYECTBO 47 3 2| 40
Tema 16 DNEKTPOCTaTUYECKOE MOJIe 7 1 1 5
Tema 17 Teopema ['aycca u ee mpuMeHeHUE 12 1 1| 10
Tema 18 [Torennman 31eKTpUYECKOro MOs. 6 5
Tema 19 BemiecTBo B 37IEKTPUYECKOM TTOJIE. 6 5
Tema 20 DIEKTPOEMKOCTb. DHEPIpUsl AIEKTPUIECKOTO MOJISL. 5 5
Tema 21 IToCcTOSIHHBIN IEKTPUUECKHUI TOK 6 1 5
Tema 22 PaboTta 1 MOIITHOCTH MMOCTOSTHHOTO TOKA 5 5
Pasnen 4 Marnerusm 53 3 4| 46
Tema 23 MarunuTHO€ nosue 6 1 5
Cuiia Amniepa. [IpoBOgHUK ¢ TOKOM B MAarHUTHOM
Tema 24 pa. T poson 1|1 10
noJe.
Tema 25 BeliecTBO B MArHUTHOM TIOJIE 6 1 5
Tema 26 SIBnenus EeKTPOMarHUTHOM MHIYKIIMU 6 1 5
Tema 27 [lepeMeHHBIN ANEKTPUUECKUNA TOK 6 1 5
Tema 28 R, Cu L Buenu nepeMeHHOro TOKa 6 1 5
Tema 29 DNEeKTpOMAarHUTHBIE KOJIeOaHUs 6 1 5
Tema 30 Teopust Makcseina 5 5
Tema 31 DJIEKTPOMArHUTHBIE BOJHBI 1 1
Paznen S Onrtuka 32 2 30
Tema 32 DJIeKTpOMarHuHas Teopus CBETa 11 1| 10




Tema 33 BosiHOBBIE CBOICTBA CBETA 5 5
Tema 34 TennoBoe uzny4yeHue 5 5
Tema 35 KBanroBas Teopus csera 5 5
Tema 36 DNeMEHThl KBAHTOBON MEXaHUKHU 6 1 5
Pa3nen 6 dusnka aroma 43 3| 40
Tema 37 N3nyuenune atomMa Bogopoaa 6 1 5
Tema 38 CrpoeHue eKTPOHHBIX 000JI0YEK aTOMOB 10 10
Tema 39 ®dusuka sapa 6 1 5
Tema 40 DJeMeHTapHbIE YaCTULIbI 10 10
Tema 41 30HHas TeOpHUS TBEPABIX TEI 6 1 5
Tema 42 KBanrtoBas ontuka 5 5

Ha npomMexxyTouHyro arTecTamuio oTBoguTcs 18 yacos.

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
orcyera.Cuiibl THEpLUU

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
KoJIeOaHusl.

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
bonbumana.

Tema 11

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




Tema 12

[lepBoe Hauano TepMoanHAMUKH. TernoeMKkocTh rasa. M3omponeccsl. Pabora raza
npu u3omporeccax. Aguabarndaeckuit mporecc. Ypasuenue [lyaccona.

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
3aps/i0B.

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

ITonsarue cuisl TOKa, COIMMPOTHUBJICHUS. HapannenLHoe U I10CICA0BATCIBHOC
coeqrHeHue conpotuBieHuil. 3akoH Oma. 3akoH OMa B tudepeHInanIbHON
dopme. TemnepaTypHasi 3BUCUMOCTH CONPOTHBIICHUS. CBEPXIIPOBOAUMOCTh

Tema 22

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

Tema 23

HanpspkeHHOCTh M MHAYKIMS MarHUTHOTO nosist. 3akoH bruo-Casapa-Jlannaca u
€ro MPUMEHUE K pacyeTy MAarHUTHOTO TOJIs OT MPSIMOTO U KPYTOBOI'O TOKA.
Hupkymnsius Bextopa B. 3akoH nonHoro Toka. BuxpeBoii xapakTep MarHUTHOTO
1OJIs

Tema 24

Cuna Amnepa u ee npumenenue. [Torok Bekropa MarHuTHOW MHAYKIMH. PaboTa
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

3akon ®apazes. Asnenue camounaykuuu. [lpasuno Jlenna. [lpupona
AIEKTPOJABMKYIIEH CHITBI DJICKTPOMAarHUTHON MHIYKIMU. Buxpessie Toku. Pabora
TpaHchopmaropa.

Tema 27

I'enepanust nepeMeHHOTO TOKa. JIeMCTBYIOIINE U aMIUTUTYIHbIE 3HAYEHUS
MEPEMEHHOTO TOKA U HalpsbKeHUsl. 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_IHOCTI: 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

W3nydenne aroma Bonopona no bopy. AToM BogopoJa B KBAHTOBOM MEXaHUKE.
Tema 37 KsanToBbie uncna. Crinn s1ekrpoHa. [IpaBuiio or6opa. O0bscHEeHHE THHEHYAThIX
CIIEKTPOB aToMa.

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

Crpoenue atomubIx saep. [Ipupona saepubix cui. Jledekr mace u 3Heprusi CBI3H
Tema 39 sanep. Peakuus neneHus u cuHresa. SlnepHas sHepretuka. PaqnoakTuBHOCTD.
3aKOH paJoaKTUBHOIO pacnaja.

Knaccudukarus. Tunsr B3anMoneicTBusi. YacTUIIBI M aHTHYACTHUIIHI.

Tema 40
[IpeBpatienust yacTuil ¥ 3akoHbI coxpanenus. Kapku. Kocmuueckue my4m.
BasnenrtHnasi, 3anpenieHHas 1 cBOOOIHASI 30HBI. 3aIlTOJITHEHHE 30HHBIX YPOBHEH B
Tema 41 MeTaiax, JUAJIEKTPUKaX U NoiaynpoBoaHukax. [lomynpoBonuuku. CoOcTBeHHAs U

pUMECHas MPOBOAUMOCTD, P-N- MEPEXO/IbI B MOITYIPOBOAHUKAX. [n0bI,
TPaH3UCTOPHI, poToconpoTusieHus. [IpumeHeHre moaynpoBOAHUKOB B TEXHUKE.

CnoHTaHHOE U BBIHYKJIEHHOE u3iydeHue. IHBepcusa HaceneHHocTel. Jlazepsl.
Tema 42 [Tpumenenue nazepoB. CBOOOIHBIC JICKTPOHBI B MeTaIIaX. DHeprus Depmu.
TepmoanexTpruyeckue sBICHUS.

6. IlepeueHb y4yeOHO-METOAMYECKOI0 OOeclmeYeHUs sl CAMOCTOATEJbHOH pPadoThI
00y4aoIUXCH M0 JMCUUILTHHE (MOYJII0)
JInteparypa Aj1sl cCaMOCTOATEIbHOI pa0OThI CTY1eHTOB

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

2. Pycckux WM. T. DnekTtpoMarHeTusMm [DNEKTPOHHBIM pecypc|: [AMCTAaHUIMOHHBIA Kypc Ha
margopme moodle] : ams cTyaeHToB 2 Kypca arpowH)keHepHoro dakynbreTa, - Mkesck: , 2018. -
Pexxum noctyma: http://moodle.udsau.ru/enrol/index.php?id=142

3. Mexanuka u MonekyispHas gusuka. MaauBuyanbHble 3a0aHus IS CTYAEHTOB [ DIEKTPOHHBIHA
pecypc]: MeTomuMuecKHe YyKa3zaHUs s CTYACHTOB O4YHOW (opMbel 00yueHHs HampaBiICHUS
«Arpounxenepus», coct. Kapoans O. B., Pycckux U. T. - Mxesck: PUO Mxesckas ICXA, 2020. -
20 c. - Pexxum poctyma: http://portal.udsau.ru/index.php?q=docs&download=1&id=42628;
https://lib.rucont.ru/efd/783515/info

Bonpoch! u 3a5aHuA 1J151 cCAMOCTOSITeTIbHOM PadoThl (04Hast popma 00ydeHH)
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Ilepsoiii cemectp (30 4.)

Bun CPC: JIaboparopnast pabota (rmoarotoBka) (8 4.)
Bupn yueOHOro 3aHsATHS, HANpaBICHHBIH Ha YIIYOJICHHWE M 3aKPCIUICHUE 3HAHWH, MPAKTHYCCKHX
HaBBIKOB, OBJIAZICHHE METOIMKONW M TEXHMKOM skcnepuMmeHTa. [IpM moAroTroBke OCYIIECTBISETCS
U3y4YeHHE TEOPETUUECKOTO MaTepuasa, U3yuYeHHe METOIMKU KCIIEPUMEHTA, BBIMOJIHEHHE KOHCIIEKTa K
naboparopHoii padore.

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

CpenctBo NpoBepKH YMEHHI MPUMEHSATH MMOIYUYEHHbIE 3HAHUS 110 3apaHee ONpEeesIeHHON MeTOIuKe
JUIS pellieHus 3a]1a4 WIK 3aJaHUi 110 MOYIIIO WU TUCUUIUIMHE B LIEJIOM.

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

Cucrema cTaHIapTU3MPOBAHHBIX 3a/JaHUM, TO3BOJISAIONIAs] ABTOMATU3UPOBATh MPOLENYPY U3MEPEHUs
YpOBHSI 3HAHUH M yMEHUI 00yJaromerocs.

Bua CPC: Pa3Ho-ypoBHEBBIE 3a7auu U 3aJjaHus (BbINIOJIHEHUE) (4 4.)

Paznuuaror 3amauM W 3adaHUSA: a) PENPOAYKTUBHOTO YPOBHS, MO3BOJISIFOINME OLEHUBATH U
JTUArHOCTHPOBATh 3HaHWE (haKTHUEeCKoro marepuaia (0a30BbIe MOHATHS, aJTOPUTMBI, (aKThI) W
YMEHHE TMPAaBHIBHO HCIONB30BaTh CIICIUANIBHBIE TEPMHUHBI M TIOHSTHS, Y3HaBaHHE OOBEKTOB
W3ydeHHsT B paMKaxX OIPEIeNICHHOTO pa3lena JUCHUILIUHBI; 0) PEKOHCTPYKTUBHOTO YPOBHS,
MO3BOJISIFOIIIME OICHUBATh M JHATHOCTUPOBATH YMEHHSI CHHTE3UPOBATh, aHAJIM3HUPOBATH, 0000IIaTh
bakTHUeCKUd W TEOPETHUYECKUMH Marepuan ¢  (GOPMYJHUPOBAHUEM KOHKPETHBIX  BBIBOJIOB,
YCTaHOBIICHHEM MTPUYHMHHO-CJICICTBEHHBIX CBSI3€ii; B) TBOPYECKOTO YPOBHSI, TO3BOJISIOIIUE OIICHUBATh
¥ JIMarHOCTHPOBaTh YMEHHWsS, HWHTETPHUPOBATH 3HAHMS PA3JIUYHBIX O0JacTel, apryMEHTHUPOBATH
COOCTBEHHYIO TOUKY 3PCHHUS.
Bropoii cemecTp (49 4.)

Bun CPC: PacuetHo-rpadudeckue paboTsl (BbIIoIHEHHE) (23 4.)
CpenctBo NpoBEPKH YMEHHUI MPUMEHATH MOJTYUEHHbBIE 3HAHUS 110 3apaHee ONPEIEIIEHHON METOIUKE
AJIg PCIICHUA 3aaa4 NN Bal[aHI/H‘/JI 10 MOAYJIIO WJIN JUCHUIIIINHE B IICJIOM.

Bun CPC: JIaboparopHast pabota (moxroroska) (11 4.)
Bun y4eOHOTrO 3aHSTHS, HanmpaBICHHBIM Ha YIIyOJCHHE W 3aKpeIUieHHE 3HAHWH, MPaKTHYECKUX
HaBBIKOB, OBJIAZICHUE METOIUKOW W TEXHHKOW JSKcrepuMeHTa. [IpM MOAroTOBKE OCYIIECTBISETCS
M3yUYeHHE TEOPETUIECKOTO MaTepuasa, N3y4YeHHe METOIUKHN SKCIIEPUMEHTA, BHITOITHEHHE KOHCTICKTA K
nmabopaTopHOU padore.

Bun CPC: PazHo-ypoBHEBBIC 3a/1a4H ¥ 3a7aHus (BeimoaHeHue) (10 4.)
Pasnuyaror 3agaum M 3agaHu: a) PENPOAYKTHBHOIO YpOBHS, IO3BOJISIONIME OLEHUBAaTh U
JIMarHOCTUPOBATh 3HaHUE (pakTHUyeckoro marepuana (6a30Bble MOHATHSA, aJTOPUTMBI, (aKTh) U
YMCHHUC MPAaBUIIbHO HCIOJIB30BATL CIHCHHUAJIBHBIC TCPMHUHBI W TIOHATUA, Y3HABAHUC OG’LGKTOB
U3y4eHHs B paMKax OIPEIeNICHHOrO paslena AUCHUIUIUHBI; 0) PEKOHCTPYKTUBHOTO YpPOBHS,
MO3BOJIAIOMIUC OLCHUBATL U JUATHOCTUPOBATH YMCHHA CHUHTC3UPOBATH, AHAJIU3UPOBATD, 0606H_IaTI:
bakTHueCKU M TEOpEeTHMYECKUMH Marepuan ¢  (GOPMYIUPOBAHUEM KOHKPETHBIX  BBIBOJIOB,
YCTAaHOBJICHUECM IIPUIHUHHO-CIICACTBCHHBIX CB}I3GI>'I; B) TBOPYCCKOI'O YPOBH#, ITO3BOJIAIOIIUC OLICHUBATH
U JIMaTHOCTHPOBAaTh YMEHHUS, HMHTETPHUPOBATH 3HAHMS PA3IUYHBIX OONacTel, apryMEeHTHUpPOBATh
COOCTBEHHYIO TOUKY 3PCHHUS.

Bun CPC: Tect (moxroroBka) (5 4.)

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

Bomnipocekl 1 3agaHus 11 CaMOCTOATEIbHOI padoThl (3a04Has popMma 00yueHMs1)
Bcero yacoB camocTosiTe/ibHOI pa6oTshI (206 4.)
Bun CPC: JIaboparopnas pabota (rmoaroroska) (10 4.)
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Bun y4yeOHOro 3aHsATHS, HampaBiICHHBIM Ha YIIyOJeHHME W 3aKpeIUieHHE 3HAHUHN, MPAKTHUECKUX
HaBBIKOB, OBJIAZICHUE METOIMKONW M TEXHHMKOM skcnepuMmeHTa. IIpu moAroTroBke OCYIIECTBISETCS
U3yUYeHHE TEOPETUUECKOTO MaTepuasa, U3yuyeHHe METOIUKN SKCIIEPUMEHTA, BBIMOJIHEHHE KOHCIIEKTa K
naboparopHoii padore.

Bun CPC: PacuetHo-rpaduueckue padotsl (BeinonHeHue) (60 u.)
CpezncTBO POBEPKH YMEHHUH NMPUMEHSTH MOJyYCHHBIE 3HAHUS T10 3apaHee ONpPEeNICHHOW METOANKE
IS peIIeHNs 3a/1a9 MM 33JaHUH 10 MOJYITIO WITM TUCIUIUTIHE B IIEJTIOM.

Bun CPC: Tect (monroroska) (72 4.)

Cucrema cTaHIapTU3MPOBAHHBIX 3a/JaHUM, TO3BOJISAIONIAs] ABTOMATU3UPOBATh MPOLENYPY U3MEPEHUs
YpPOBHSI 3HAHUH M yMEHUI 00yJaromerocs.

Bun CPC: PazHo-ypoBHEBBIE 3a1auu U 3a/1aHus (BbIONHEHKE) (64 4.)

Paznuuaror 3amauM W 3adaHWA: a) PENPOAYKTUBHOTO YPOBHS, IO3BOJISIFOINME OLEHUBATH U
JTUArHOCTHPOBATh 3HaHWE (haKTHUEeCKoro marepuaia (0a30BbIe MOHATHS, aJTOPUTMBI, (aKThI) W
YMEHHE TMPAaBHIBHO HCIONB30BaTh CIICIMANBHBIE TEPMHUHBI M TIOHSTHS, Y3HaBaHHE OOBEKTOB
W3yYeHHWsT B paMKaxX OIPEIeNICHHOTO pa3lena JUCHUIUIUHBI; 0) PEKOHCTPYKTUBHOTO YPOBHS,
MO3BOJISIFOIIIME OIEHUBATh M JHATHOCTUPOBATH YMEHHSI CHHTE3UPOBATh, aHAJIM3UPOBATH, 0000IaTh
dakTHUeCKUd ¥ TEOPETHYECKUH Marepuan ¢ (GOPMYJHUPOBAHHEM KOHKPETHBIX  BBIBOJIOB,
YCTaHOBIICHHEM MTPUYHHHO-CJICICTBEHHBIX CBSI3€ii; B) TBOPYECKOTO YPOBHSI, TO3BOJISIOIIUE OIICHUBATh
W JIMarHOCTHPOBaTh YMEHHWsS, HWHTETPHPOBATH 3HAHMS PA3JIUYHBIX O0NacTel, apryMEHTHUPOBATh
COOCTBEHHYIO TOUKY 3PCHHS.

7. TeMaTHKa KypPCOBBIX padoT(IPOEKTOB)
KypcoBbie paboThl (IpOEKTHI) IO TUCHUTLINHE HE TTPETYCMOTPEHBI.

8. ®oHI O1IEHOYHBIX CPEICTB IJIA TEKYILIEro KOHTPOJIS M MPOMEKYTOUYHON aTTecTAluM
8.1. Komnerenuuu u 3ransl pOpMHUPOBaAHHS

Konpl komnieTeHIui Oramnbl GOPMHUPOBAHUS
Kypec, dopma Pazgensl nuCHUNINHBL
CEMECTpP | KOHTPOJIA
OIIK-1 1 kypc, 3auer Paznen 1:
Mexanuka.
IIepsbiit
ceMecTp
OIIK-1 1 kypc, 3auer Paznen 2:
MornekynsipHasi pU3HUKa.
IIepsbiit
ceMecTp
OIIK-1 OIIK-5 1 kypc, Ok3amen |Pasnen 3:
DIEKTPUUECTBO.
Bropoit
ceMecTp
OIIK-1 OIIK-5 1 kypc, Ok3amen |Pasnen 4:
Marunerusm.
Bropoit
ceMecTp
OIIK-1 OIIK-5 1 kypc, Ok3amen |Pasnen 5:
OnTuka.
Bropoit
ceMecTp
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OIIK-1 1 kypc, Ok3amen |Pasnen 6:

®dusuka aroma.
Bropoit
cemMecTp

8.2. Iloka3aTeiu M KPUTEPUHN OLICHUBAHUS KOMIETEHINH, IIKAJIbI OLleHUBAHNUS

B pamkax wu3ydyaeMOd JUCHUIUIMHBI CTYJIEHT JEMOHCTPUPYET YPOBHU OBJIAJCHHS
KOMIICTCHITUSMU.

I1oBBIIICHHBIN YPOBEHbB:
JIOCTUTHYTBIN ypOBEHb OILIGHKH PE3yJbTaTOB OOYYEHUS SBISCTCS OCHOBOW Mg (OpMUPOBAHUS
KOMIETEHITH, 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 yYPOBHE OCO3HAHHOTO BIIAJCHUS 3HAHUSMHU,
yMEHHsIMH, HaBblkamMu. OOydaromuecss CHOCOOHBI aHAIM3UPOBATh, MPOBOJUTH CpPaBHEHUE U
000CHOBaHKE BEIOOPA METOIOB PEIICHUS 3aJaHUI B MPAKTUKO-OPUEHTUPOBAHHBIX CUTYAIIHSIX.

[ToporoBblii ypoBEHb:
JIOCTUTHYTHI YPOBEHb OIICHKH PE3yJIBTATOB OOydYeHHs MOKAa3bIBaeT, YTO OOyuaromuecs obmanaror
HE0OXOIMMOM CUCTEMOM 3HAHUI U BIAJICIOT HEKOTOPHIMH YMEHUAMU 10 qucturuinHe. OOyyaroniuecs
CIIOCOOHBI TOHUMATh W HHTEPIPETUPOBATH OCBOCHHYIO HH(OPMAIIMIO, YTO SBISETCS OCHOBOWM
YCHEIHOTo (OpMHUPOBAHKSI YMEHHUI U HABBIKOB IS PEIICHUS TPAKTHKO-OPUEHTUPOBAHHBIX 33]1au.

YpoBEeHBb HUXKE IIOPOTOBOIO:
PesynbraTtel 0OydeHUs CBUIETEIBCTBYIOT OO0 YCBOCHHMHM HMMH HEKOTOPBIX JJIEMEHTApPHBIX 3HAHHUM
OCHOBHBIX BONPOCOB IO IUCHHUILIMHE. JlOmyIlIeHHbIE OMMOKM W HETOYHOCTH ITOKa3bIBAIOT, UTO
CTY/ICHTBI HE OBJIaJICTTH HEOOXOMMON CUCTEMOM 3HAHUM 10 JUCIUTUINHE.

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

Kputepuu orieHK 3HaHUI CTYAEHTOB MO JUCIUILTHHE

Ouenka Xopo1o:
[TonHoTa 3HaHMIA: ypOBEHb 3HaHUN B 00bEME, COOTBETCTBYIOIIEM ITPOrpaMMe MOATOTOBKH, JOMYIIEHO
HECKOJIbKO HETPYOBIX OIIUOOK.
Hanuune ymeHuii: mpoaeMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PEIIEHbl BCE OCHOBHBIE 3aJ]aul C
HerpyObIMH OIIMOKaMH, BBITIOJIHEHBI BCE 3a/1aHUs B TOJTHOM 00beMe, HEKOTOphIE ¢ HeI0UeTaMu.
Hanuuve HaBbIKOB (BJIaZIeHHE OIBITOM): MPOJEMOHCTPUPOBAaHbI 0a30Bble HABBIKUM IPU PEIICHUU
CTaHJapPTHBIX 3a/1a4 C HEKOTOPHIMU HE0UYETaMHU.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- cOopMHPOBAaHHOCTH KOMIIETEHIIUH B 1IEJIOM COOTBETCTBYET TPEOOBAHUSM;
- UMEIOIIMXCS 3HAHWW, YMEHMH, HaBHIKOB M MOTHBAllMM B II€JIOM JOCTAaTOYHO [UISl pPELICHUS
CTaHJAPTHBIX MPAKTHYECKUX (MpOoheCCHOHABHBIX) 3a/1a4.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUI: CPEITHUM.

OueHka YI0BIE€TBOPUTENBHO:
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[TonHOTa 3HAHMI: MMHUMAJIBHO JIOITYCTUMBIA YPOBEHb 3HAHUH, TOMYIIEHO MHOTO HETPYOBIX OIMIMOOK.
Hanuyne ymeHuil: npogeMOHCTpUPOBAaHBl OCHOBHBIE YMEHHSI, PELIICHBI TUTIOBBIC 3a/1a4U C HETPYObIMH
omrOKaMu, BBITIONHEHBI BCE 3a/1aHUS, HO HE B IIOJIHOM 00beMeE.
Hanuune HaBBIKOB (BNaJ€HUE OIBITOM): MMEETCS MUHHMMAJbHBI HA0Op HABBIKOB JUIS PEIICHHS
CTaHJAPTHBIX 3a7a4 C HEKOTOPBIMU HEJOYETAMU.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHLIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHLIMU COOTBETCTBYET MHHUMAJIbHBIM TPEOOBAHUSM;
- MMCIOUIUXCA 3HAHWM, YMEHUH, HABBIKOB B  I€JIOM JOCTaTOYHO /I DPEIICHMS IMPAKTHYECKUX
(mpodeccuoHanbHBIX) 3a4a4, HO TpeOyeTcs MJONOJHUTENbHAS TpPAKTHKa 10 OOJBIIWHCTBY
IIPAaKTUYECKUX 3a1a4.
YpoBeHb C(HOPMUPOBAHHOCTU KOMIIETCHIIUN: HUKE CPEIHETO.

Ouenka HeynoBneTBopUTENIbHO:

[TonHOTa 3HAHUI: YpOBEHb 3HAHUH HMYKE MUHUMAIBHBIX TPEOOBAaHUH, HMENIN MECTO IpyOble OITMOKH.
Hanuune yMmeHunii: npyu pelieHny CTaHAapTHBIX 3a/ad HE MPOJEMOHCTPUPOBAHbI OCHOBHBIE YMEHHS,
MMEI MECTO IrpyOble OITHOKH.
Hanuune HaBBIKOB (BJIaJIEHUE OIBITOM): IIPU PELIEHUH CTAaHJAPTHBIX 33]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIe HAaBBIKU, IMEJIH MECTO TPyObIE OIINOKH.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHLIUH:
- KOMIIETEHLIUS B TTOJIHOM Mepe He chopMUpOBaHa;
- WMEWINMXCA 3HAaHWM, YMEHMH, HABBIKOB HEAOCTATOYHO JJIs PELIEHUS IPAKTHYECKHUX
(mpoeccrnoHaIbHBIX) 3a/1a4.
YpoBeHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUNA: HUZKHIA.

Orneuka He 3aureno:

[TomHOTA 3HAHMI: YPOBEHBb 3HAHUI HI)KE MUHIUMAJIBHBIX TPEOOBAaHUA, UMEITH MECTO TPYObIe ONTHOKH.
Hanuuue ymenwmii: npu pemieHuu CTaHAAPTHBIX 3a/1a4 HE MPOJEMOHCTPUPOBAHBI OCHOBHBIE YMEHHS,
HMMeEJTH MECTO TPyObIe OITHOKH.
Hanunure HaBBIKOB (BJ1aJIeHUE OIBITOM): TIPU PELUICHUH CTaHJAPTHBIX 3a]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIC HABBIKW, UMEJIH MECTO IPYOBIEC OIITHOKH.
XapakTepuctuka c(hOpMUPOBAHHOCTH KOMIIETEHLINH:
- KOMIIETEHLUS B IOJTHOU Mepe He c(hOpMUPOBaHa;
-  UMEIOIIMXCS 3HAHWM, YMEHMH, HABBIKOB HEIOCTAaTOYHO JUII pELICHUs IPAKTHYECKUX
(mpodeccuoHanbHBIX) 3a/1a4.
VYpoBeHb cHhOPMHUPOBAHHOCTH KOMIIETEHIIUNA: HU3KHIA.

OrneHka 3a4TeHO:
IlonHora 3HAHMM: HE HUXKE MHUHUMAJIBHO JOIYCTUMOIO YPOBEHS 3HAHUM, BO3MOXEH JOIIyCK
MHOKECTBA HETPyOBIX OIMIMOOK.
Hanmnuue ymenuii: ymeHnusi cOpMUPOBaHBl HE HIDKE JEMOHCTPALMM OCHOBHBIX YMEHUH, pEIICHUS
TUTIOBBIX 33724 ¢ HErpyObIMH OIIMOKAaMHU, BHITIOJTHEHBI BCE 3a/IaHUS, HO HE B TIOJTHOM 00bEeMe.
Hannuave HaBBIKOB (BIAJCHHUE OMBITOM): KAK MUHUMYM UMEETCS] MUHUMAJIbHBI HAOOp HABBIKOB IS
pelieHust CTaHJapTHBIX 3a7a4 C HEKOTOPBIMU HEA0YETaMHU.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHIIUH:
- copMHPOBAHHOCTH KOMITETEHIINHM HE HUKE MUHUMATBHBIX TPEOOBAHUH;
- UMCIOUIMXCS 3HAHWM, YMEHUMN, HABBIKOB KAK MUHUMYM JIOCTATOYHO JUIsI PEUICHUS MPAKTUYECKUX
(mpodeccuoHanbHBIX) 3a7a4, BO3MOXXHO TPeOyeTcsi IOIMONHUTENbHAS MPAKTUKA MO OONBITMHCTBY
MPaKTUYECKUX 3a1a4.
YpoBeHb c(HhOPMUPOBAHHOCTU KOMIIETCHIINI: MUHUMATBHBIA YPOBEHDb HUXKE CPEITHETO.

Onenka OTINYHO:
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[TonHOTa 3HAHWIA: YpOBEHb 3HAHUI B 00BEME, COOTBETCTBYIOIEM IpOrpamMMe IOATOTOBKH, 0e€3
OLINOOK.

Hanuuune ymeHui: npoaeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHMS, PELICHBI BCE OCHOBHBIEC 3aJaud C
OT/ICTILHBIMH HECYIIIECTBEHHBIMU HEJI0YETaMH, BHITIOJTHEHBI BCE 33/1aHUS B IIOJIHOM 00beMeE.

Hanuune HaBbIKOB (BIaJ€HHE OIBITOM): IPOAEMOHCTPUPOBAHBl HABBIKM IIPU  PELIECHUU
HECTaHJIaPTHBIX 3a/1a4 0e3 OmMO0K U HEOUETOB.

XapakrepucTuka cOpMUPOBAHHOCTH KOMITETCHLIUH:

- ¢(hOpMUPOBAHHOCTH KOMIIETCHIIMH TTOJTHOCTHIO COOTBETCTBYET TPEOOBAHUSM;

- UMEIOUIUXCS 3HAHWW, YMEHMI, HABBIKOB U MOTHBALMU B MOJHON MEpe JOCTATOYHO IS PEIICHUs
CJIOKHBIX MPAKTUYECKUX (TMpodheccnoHaIbHbIX) 3a/1a4.

YpoBeHb c(HhOPMHUPOBAHHOCTH KOMIIETCHIIUN: BHICOKHIA.

8.3. TunoBbie BONPOCHI, 32IaHUA TEKYLIEr0 KOHTPOJIS

Pasnen 1: Mexanuka

OIIK-1 CriocoGeH pemarh TUIOBBIE 3a/1a4i MPO(PEeCCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MAaT€éMaTM4YECKMX M  €CTECTBEHHBIX  HAayK €  I[PUMEHEHHEM
MH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

1. Ilo npsAMol 5nWMHWUKM JBHXKXYTCA [JBE MATE€pUAlIbHbIE 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
YCKOPEHUS 3THX TOYEK Yepes3 3 ¢ mociie Hayasia ABUKECHHS ?

2. Bentwmsatop Bpamaercs ¢ dactrotod 900 o6/mMuH. Ilocne BBIKIIIOUEHUS BEHTUIISATOP
Bpalasich paBHO3aMEIJICHHO CJeNiall 0 OCTAaHOBKH 75 000poToB. CKOJBKO BPEMEHHU MPOIILIO C
MOMEHTA BBIKIIFOUEHUSI BEHTUJIATOPA 0 MOJTHOW OCTAaHOBKU?

3. Koneco Bpaiaercss Tak, 4TO 3aBUCUMOCTH yIVla IIOBOpOTa pajauyca Kojeca OT BPEMEHHU
naercst ypapaenuem = A1+B1t+C1t2 +Dt3, rtne 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
YCKOpEHHE 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 npeHedpeys.

5. OnpenenuTh NEPUOA U YACTOTYy TAPMOHHUYECKUX KosieOaHui Jucka paanycom 40 cM, OKOI0
TOPU3OHTAIBLHON OCH, MPOXOJAIIEH uepe3 00pa3yIomyIo JHCKa.

Paznen 2: MonekynspHast pusuka

OIIK-1 CriocobeH permarh TUMOBBIC 3a7a4u MTPOQPECCHOHATBLHON IS TEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MAaT€MaTH4eCKMX M  €CTECTBEHHbIX  HayK C  INPUMEHEHHEM
MH(OPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

1. Yemy paBHa sHeprus TeruioBoro aAsrkeHus 20 r kuciopona npu remmeparype 20°C? Kakas
4acTh 3TOM 3HEPIMM NPUXOJUTCS Ha IO MOCTYNATEIbHOIO JIBH)KEHHMS M Kakas 4acTb Ha JOJII0
BpaIlaTEIbHOIO?

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

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

4. IlpocTpaHCTBO MeXAy NapaJieldbHBIMM IUIaCTUHAMU Momaapio 150 cm2 kaxnas,
HaxXOJALIMMHCS Ha PAacCTOSHUM 5 MM Jpyr OT Apyra, 3alojHEHO KuciopoxoMm. OnHa IulacTMHA
nojaepxkuBaetcs npu temme-parype 170C, apyras npu temneparype 270C. OnpenenuTs 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
terotel 5,5 kJIk u coBepmaer padory 1,1 kJ/[kx. Onpenenuts: 1) Tepmuueckuit KIIJI mukmia, 2)
OTHOULIEHUE TEMIIEPATyp HarpeBarelis U XOJIOAWIbHUKA.

Paznen 3: DnexrpudecTBo
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OIIK-1 CriocoGeH pemarb TUIOBBIE 3a/1a4i PO(PECCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MaT€éMaTM4YEeCKMX M  €CTECTBEHHBIX  HAayK €  I[PUMEHEHHEM
MH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

1. PaccuuTaiiTe 3J€KTpUUYECKOE MOJIE, CO3/1aBAEMOE CHCTEMOM ABYX TOUEYHBIX 3apsI0B HA
OonbiioM pacctosHuM. Omnpenenute paboOTy MO MEPEMEIICHHUI0 TOYEUHOTo 3apsia B ATOM TOJe,
MOTEHIUAIBHYIO SHEPTHUIO 3apsiaa U MOTEHIMAT HOJIS.

2. JlBa 3apsija, HaXOJSACh HA PACCTOSIHMM 5 CM, B BO3JyX€ JNEHCTBYIOT JIpYr Ha Jpyra ¢ CHJION
1210-5 H, a B HEKOTOpOW HENMPOBOAAIIEH XUAKOCTH Ha paccTosHuu 10 cM - ¢ cuioi 1,5¢10-5 H.
Kako-Ba quanexrpuueckasi IpOHULIAEMOCTD )KUIKOCTH?

3. B miockuii KOHACHCATOP BIETACT DJEKTPOH CO CKOpOCThi0 2107 Mm/c, HampaBIeHHOU
rapajiesb-HO IUIACTMHAM KOHJeHcartopa. Ha Kkakoe paccTossHME OT CBOEro INEepBOHAYAIBHOIO
HaIlpaBJI€HUSI CMECTUTCS JJIEKTPOH 3a BpEMs IpOJIeTa KOHAEHCATOPA, €CIU PACCTOSHUE MEXKAY
IJIACTUHAMU 2 CM, JUITMHA IJIACTUH 5 CM M pa3HOCTh MOTEHIMAI0OB Mexk 1y miactuHamu 200 B?

4. AnoMHUHMEBBIA MIApUK Maccol 9 r, Ha KoTopoM Haxomutcs 3apsn 10-7 Ki, momemieH B
Macao. OnpenenuTs BEIMYMHY HAIPSHKEHHOCTH HAIPAaBIEHHOTO BBEPX AIEKTPUUYECKOIO IOJIS, €CIU
M3-BECTHO, YTO mapuk riasaet. [InorHocts Macna 0,9103 kr/m3.

5. Ilnockuil KOHAEHCATOp 3apsSAWIN NPU MOMOILIM MCTOYHUKA ¢ HanpsbkeHuem U = 200 B.
3areM KOHJEHCAaTOp ObUI OTKJIIOYEH OT MCTOYHMKA. KakuM cTaHeT HampspKeHHE MEXAY MIacTUHAMM,
€C-JIN PACCTOSHUE MEXAY HUMHU YBEIMUUTH OT nepBoHadaabHoro 0,2 mm 10 0,7 MM, a IPOCTPAaHCTBO
MEXy IJIACTUHAMHU 3allOJHUTh CIO0M ¢ € = 77

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

1. ITo npoBoguuKy comnporuBieHneM R = 3 OM Tedyé€T paBHOMEpPHO BO3pACTAIOLIUN TOK. 3a
BpeMs t = 3 cek B npoBoAHMKe Bbiaeamiiock Q = 200 /[x Tteruorsl. Onpenenuts 3apsi, Npoleamni
3a 3TO BpeMs 110 IPOBOIHUKY. B HauanbHbIi MOMEHT BPEMEHH TOK B IPOBOIHUKE OBLT paBEH HYIIIO.

2. Ilpu cune Toka 3 A BO BHENIHEH 1ienu Oarapen BhIIEIsETCS MOIMHOCTh 18 BT, a mpu cuie
Toka 1 A - 10 BT. Onpenenuts 3/IC 1 TOK KOPOTKOTO 3aMBbIKaHUs OaTapeu.

3. DNEeKTPOIUIMTKa MOIIHOCThIO | KBT ¢ HHUXpOMOBOIl crnupanbio BKJIIOYAETCS B CETh
HanpspkeHueM 220 B. CkoabKo METPOB HUXPOMOBOWM MPOBOIOKK AuaMeTpoM 0,5 MM Hazio B3SITh JJIs
W3TOTOBJIC-HUS CIIMpalM, 4YTOOBl CIHMpaidb HarpeBanach A0 Ttemmeparypbl 900 °C? VYmenbHoe
conpotusieHue Huxpoma npu 0°C coctaBnser 1 MkOmeM, a TemMneparypHbIid K0d(. COMPOTHBICHHS
0,4:10-3 K-1. Bcé BbimenuBIieecs TEIIO UAET HA HATPEBaHUE CIIUPAJIU.

4. Onpenenuth CHIIy TOKa 4yepe3 compoTuBieHUU R3 (cMm. pucyHok) m HampspkeHnue U3 Ha
KOHIIaX 3TOro compotuBieHud, ecau 1=4 B, 2 =3 B, R1 =2 Om, R2 =6 Om, R3 =1 Om.
BuyTpeHnHue conpoTuBIeHHs] UCTOYHUKOB ToKa 11 =12 =1 Owm.

5. K anementy ¢ JJIC, paBHoli 1,5 B, npucoeannunm karymky c conporusierueMm 0,1 Owm.
AmMIiep-MeTp nokaszan cuily Toka, paBHyto 0,5 A. Korna k a1neMeHTy NpucOeIMHIIN NT0CIE10BaTEIbHO
emie oguH seMeHT ¢ Takod xe JJIC, To cuna Toka B TOM ke Karymike okazanach 0,4 A. Haiitu
BHYTPEHHEE COIPOTUBIIEHHUE IIEPBOTO U BTOPOTO 3JIEMEHTOB.

Pasnen 4: Maruetusm

OIIK-1 CriocobeH permiarh TUIOBBIC 3a7a4u MTPOQPECCUOHATBLHON JAESITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MaTeMaTH4YE€CKUX M  €CTeCTBEHHBIX  HAyK €  [PUMEHEHHEM
H(OPMaAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI;

1. Ha3zoBUTE MCTOUHHUKU W XapaKTEPUCTUKU MarHuTHOro mnojs. Kak nedcTByeTr mMarHutHOE
I10JI€ Ha 3apsA/Ibl ¥ TOKH, HAa paMKy ¢ TokoM? Kakoe yCTpoiCTBO OCHOBAHO Ha TaKOM JEHCTBUU?

2. YeMm ompenensitoTcs MarHUTHbIE MOMEHTBI aroMoB? UTO MPOMCXOAUT C BEIIECTBOM B
MarHuTHOM mnose? Ha3oBUTE TUIIBI MATHETUKOB U UX XapaKTEPUCTHUKHU.

3. Uro Habmiomaercs B MPOBOIHUKE MIPH €r0 JBMKEHUU B MarHUTHOM mojnie? B xoHType mpu
W3MEHEHUU MAarHUTHOTO IMOTOKa dYepe3 Hero? Onummre KoiuuecTBeHHO. OIEHUTE pa3HOCTb
MOTEHI[MAIOB KOHIIOB KPBUIHEB CaMOJIETA MPH TMOJIETE.

4. Kakoil mnpouecc TMpensITCTBYeT U3MEHEHHUsIM Toka B KoHType? Kak omnpenenutsb
WHIYKTUBHOCTH cojieHonaa? Paccuumtaiite paboTy 1O CO3MaHMIO TOKA B HEM M JHEPTHUI0 €ro
MarHUTHOTO TOJIS.
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5. OnumuTe KOJIWYECTBEHHO MPOIECCHl B KoiebaTenbHOM KoHType. [lomydwrte ypaBHEeHUE
KOJIeOaHU U OTIPENIEeTTNTE UX YACTOTY.

OIIK-5 CnocoGeH yd4acTBOBaTh B MPOBEACHUH OKCIIEPUMEHTAIBHBIX HCCICIOBAHUN B
npodeccuoHaNbHON AESITeTLHOCTH,

1. Tlo conenouny nnuuoit 0,25 M, umeromemMy unciio BUTKOB 500, Teuer Tok 1 A. Ilnomans
IIOTIEPEYHOT0 Ce4eHMs cojieHounaa 15 cm2. B coneHonpa BcTaBieH kene3Hbll cepieuHuk. Haittu
HaIpsKEHHOCTh, MATHUTHYIO HHAYKIIUIO U SHEPTUIO0 MAarHUTHOTO TOJISI COJIEHOUIA. 3aBUCUMOCTh B =
f(H) cepneunuka npuBeeHa Ha pUCYHKE

2. Haiitu 9J1C camMOMHAYKIIMHY, HABEJIEHHOM Ha KOHIIAX KATYIIKH B MOMEHT t = 5c, eciu cuja
TOKa, IPO-TEKAOIIETO MO0 KaTyILIKe ¢ UHAYKTUBHOCTBIO 0,2 ['H, U3MEHseTCs 10 3aKOHY
[=40-2t2 -5t (A)

3. BeiBeaute hopMyiy /Ui HAaIPSDKEHHOCTH MAarHUTHOTO TIOJIS B LIEHTPE KPYyTOBOTO TOKA.

4. UnnyxtuBHocth pamku L= 40 MI'H. Ecnu 3a BpeMs  cuia Toka B paMKe yBEIMUYMIACh Ha ,
10 OJIC caMOMHAYKIIMH, HABEACHHAS B paMKE, paBHa...

1) 80 MB; 2) 16 MB; 3) 0,16 B; 4) 0,8 B.
5. 3a 3 C MarHuTHbBIA MOTOK, NPOHM3BIBAIONIMK MPOBOJIOYHYIO PAMKy, PaBHOMEPHO
yBenuumics ¢ 6 Bo 10 12 B6. Uemy paBro mipu 3ToM 3HaueHue IJ1C MHIYKIIUKA B paMKe?
1)1 B; 2)2 B; 3)4 B; 4) 6 B.
Paznen 5: OnTuka
OIIK-1 CriocobeH permarh TUIOBBIC 3a7a4u MTPOQPECCUOHATBHON JAESITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MaTeMaTH4YEeCKUX M  €CTECTBEHHBIX  HAyK €  [PUMEHEHHEM
MH(OPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

1. Paccmorpute mudpakmmio cBera Ha Iend wik pemierke. Omnpenenure HampaBlIcHHE
MHUHMMYMOB U MaKCUMYMOB H3i1yuyeHus. Kak 3aBUCAT OHM OT €ro 4acToThl M JJIMHBI BoJHbI? Kakue
YCTPOMCTBA MO3BOJISIOT PA3JIOKUTh CBET B CIIEKTP?

2. Yro mpencrapisieT coO0# aneKkTpoMarauTHas BoiHa? Uem ompenensercss CKOpOCTh BOJTHBI?
Kakue cBoiicTBa cBeTa MOATBEPKAAIOT €r0 BOJHOBYIO mpupoay? UTo MoXHO HaOmomath Mpu
HAJ0XEHUU BCTPEYHBIX BOJIH?

3. Uro mpoucxonuT B MeTaiax (IOMynpoBOJHUKAX) moj jaelicTBueM cBera? Kak oObscHsET
¢doroadexT BomHOBas Teopus U uTO Habmomaercs Ha ombiTe? Kakue mpennonokeHus o mpupoje
CBETa M KaK MO3BOJIIIN OOBSICHUTH HaOmomaemoe? UTto Takoe kpacHas rpanuma Gortosdpdexra?

4. B ueM nposBISAIOTCA BOJHOBBIE CBOMCTBA yacTull? Kak yacTora u AjiMHA BOJHBI CBSI3aHBI C
SHEPTUEH W HMMITYIHCOM dYacTUIbI? MOXHO 71 HaONIOIaTh BOJIHOBBIE CBOMCTBAa KPYIHBIX TET U
MpeaMETOB?

5. Ilpu ocBemennu Tu(PaKIUOHHONW PENIETKH CBETOM C JUIMHON BOJIHBI 627 HM Ha DKpaHe
MOJIyYWJIUCh TOJOCHL. PaccTosiHne Mexay mojocaMu MEpBOTO MOpsJIKa OKa3ajaoch paBHBIM 20 cM.
3Hasi, YTO IKPaH PacloNOKeH Ha paccTosHUU 120 cM OT peleTKy, HATH MOCTOSHHYIO PEIIETKH.

6. Uto mpoucxoauT B MeTaiiax (MOJyMPOBOJHUKAX) MO AeicTBHEM cBeta? Kak oObscHSET
dboTtorpdext BomHOBaAS TeopHus M 4TO HaOmromaeTcs Ha omnbiTe? Kakue mpenrnonokxeHus o mpupose
CBETa M KaK MO3BOJIMIIN 00BSICHUTH HaOmonaemoe? Uto Takoe kpacHas rpanuna ¢Gotodddexra?

7. Uto mpoucxomuT B MeTauiax (IOMyHmpoBOJHUKAX) moj jaelictBueM cBera? Kak oObscHsET
¢doroa ekt BomHOBas Teopuss U yTO Habmomaercs Ha ombiTe? Kakue mpennonaokeHus o mpupoje
CBETa M KaK MO3BOJIIIN OOBSICHUTH HaOmomaemoe? Uto Takoe kpacHas rpanuina Gortosdpdexra?

OIIK-5 CmnocobeH yd4acTBOBaTh B IPOBEACHHHM OKCIIEPUMEHTAIBHBIX HCCIEAOBAHHM B
npodeccuoHanbHON AESITETbHOCTH;

1. Ha creknsaHyI0 TUIacTHHKY (nc =1,6) HaHECeHa TOHKas Mpo3pavdHasi IMJIeHKa ¢ TToKa3aTeaeM
npenoM-ierus nim = 1,4. [InacTuHKa ocBeleHa MmapauiebHBIM MTyYKOM CBETa C JIJTMHOW BOJHBI A =
540 HM, mamarIMMX Ha IJIACTUHKY HOpMasibHO. Kakoii MWHWUMAIbHOW TOJIIWHBI JOHKHA OBITH
IUICHKA, YTOOBI OTPaKEHHBIE JTyYU UMENI HAUMEHBIIYIO SIPKOCTb.

2. Jlyd cBeTa mocienoBaTeIbHO MPOXOAUT Yepe3 JBE MPU3Mbl HUKOJIS, IVIaBHBIE IUIOCKOCTH
KOTOPBIX 00pasyloT Mexay coboit yroa 60°. Omnpenenuth BO CKOJIBKO pa3  YMEHBIIUTCS
MHTEHCUBHOCTh CBETA, BBIXOJALIETO0 M3 BTOPOTO HHKOJISA, MO CPAaBHEHUIO C MHTEHCHUBHOCTBIO JIy4a,
MaJIal0IIEr0 Ha MEePBBI HUKOJIb, €CIIU B KAXKI0M HHKOJIE noromaeTcs 10% MHTEeHCUBHOCTH CBETA.
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3. luameTp BOIBb(pPaMOBON HUTHU 3JEKTpoiamrouku paBeH 0,3 MM, miauHa HUTH- 5 cM. [pu
BKJIIOYEHUH JIaMIIOUKH B ceTh 127 B upe3 Huth Teuér Tok cuiioit 0,31 A. Haiitu Temneparypy HUTH
namMnodky. CuuTarb, yTO BCE BBIIEISIIOIIEECS B HUTU TEIUIO TEPSIETCS B pE3yJbTaTe JTyUYEUCITyCKaHUs.
OTHoIIe-HHE JHEPreTUYeCKUX CBETUMOCTEH Bosb(pama M abc. YEpHOro Tejaa PaBHO Ui STOU
temneparypsl 0,31.

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

5. Ha ¢orosnement ¢ karomom u3 ne3ust (ABbix = 1,8 3B ) magarot iyuu cBeTa ¢ AJIMHONW BOJIH
100 BM. HaiiTu HaumMmeHbllee 3HAYE€HHUE 3aJEPKUBAIOLICH pa3HOCTH IOTEHLIMAIOB, KOTOPYIO
HEOOX0IMMO MPUIIOKUTH K (POTOIIEMEHTY, YTOOBI MPEKPATUTH (POTOIMHUCCHUIO HIIEKTPOHOB.

Paznen 6: ®usznka atoma

OIIK-1 CriocoGeH pemarb TUIOBBIE 3a/1a4i MPO(PEeCCHOHATBLHON AEATEIbHOCTH Ha OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MAaT€éMaTM4YEeCKMX M  €CTECTBEHHBIX  HayK €  I[PUMEHEHHEM
MH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA;

1. Kak mpoucXoauT 3an10JIHEHUE AIIEKTPOHHBIX COCTOSIHUM B aTromMax?

2. Onpenenuts 3Hepruto (B 3B) ¢doroHa, HcmyckaeMoro mpu mnepexone 3JIeKTpOHA B aToMe
BOJIOpOZIa C TPETHETO HAa BTOPOH 3HEPreTUUECKUN YpoBeHb. OmNpenenuTh NEpBBIM NOTEHIUAI
BO30Y>KJICHHUS aTOMa BOAOPOJIA.

3. BeruuciauTh JyIMHY BOJIHBI J1e Bpoidiia 1715 31eKTpoHa, MPOIIEANIEr0 YCKOPSIONTY0 Pa3HOCTh
noTeH-mmuanos 2,5 B.

4. AKTUBHOCTH Ipenapara HEKOTOpOrO0 H30TONa 3a IIATh CyTOK yMeHbliniack Ha 30%.
Omnpenenuts ne-proa NoIypacnaaa 3TOro MJEeMeHTa.

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

6. Kakue kBaHTOBBIE Uncia BBOIATCA ISl ONMCAHMS JBM)KEHUS IEKTpoHa B atome? Kakue
OHU OIPEEIAIOT (PU3NUECKUE BEIMYUHBI U KaKUM 00pa3zoM?

7. U3 uero coctout siapo aroma? Kakue CUIbl CBSI3BIBAIOT SIEPHBIE YACTHILIBI, KAKOBBI MX
corictBa? Kak ompenenuth nedekr macchl M 3Hepruto cBsa3u  saapa? Kakue mpouecch
COIIPOBOXK/IAIOTCA BBIACIIEHUEM SIIEPHON SHEPTUU?

8. Kakue kmaccel 3neMeHTapHbIX 4acTull 3HaeTe? HazoBuTe BHABI MX B3aUMOACHCTBHUS U
3aKOHBI COXPAaHEHMsl. YKaKUTE CIOCOOBI PETUCTPALUU U YCKOPEHMSI YacTHULL.

8.4. Bonipochl MpoOMesKYTOYHOM aTTeCcTalluU
IlepBbiii cemectp (3auer, OIIK-1)
1. BBenenue: mpeamer (QHU3MKH W €€ CBA3b C JIPYTUMHU JUCHUIUIMHAMHU. Metoabl (u3nyeckux
UCCIIeIOBAaHUH (OIBIT, TUTIOTE3a, SKCIIEPUMEHT, Teopusi). B3auMocBsA3b (U3NKU U TEXHUKH.
2. IlonsiTHe MPOCTPAHCTBA M BpeMEHH B Kilaccudeckoil ¢pusuke. Cucremsl orcueta. [lepeme-ienue u
cKopocTb. HopMaiibHOE, TaHT€HIIMAJIBHOE U ITOJIHOE YCKOPEHUE.
3. [lonsiTue coCTOsIHUS B Kilaccuueckod mexaHuke. OCHOBHAs 3ajaya JIUHAMHUKU. 3aKOH MHEPIIMH.
NHepuuanpHble ¥ HEMHEPLUAIBHBIE CUCTEMBI OTCUeTa. PU3HUECKOE COIepKaHUE MOHATUM MACCHI,
CWJIBI, UMITYJIbCA, UMITYJIbCa CHIIbI, 2-i 3akoH HbtoToHa. Buabl B3auMoaeicTBull, NOHITHE O CH-TIAX
MHEpLUU.
4. 3-11 3akoH HproToHa. BHeNIHNE ¥ BHYTpPEHHUE CHIIbI. 3aKOH COXPAaHEHUS UMITYJIbCa IS 3aMKHYTOU
cucreMsl Tell. [TonsaTre nenTpa Macc v 3aKOH €ro JIBUKEHUS.
5. [Monstue suepruu, padboTel U MomHOCTH. KiHeTHUYECKast SHEPTUs MEXaHUYECKOW cucTeMbl. Pabora
MIEPEMEHHOM CHUJIBI.
6. Ilome kak ¢opma MaTepuu, OCYLIECTBIIsIEMas CHJIOBOE B3aHMMOJCHCTBHE MEXAY 4YacTUIa-MHU.
Ilonsatne noreHuuanbHOro mnousd. lloTeHnManbHas 3>HEPrus MarepUaIbHOM TOYKM BO BHEIIHEM
CHWJIOBOM IIOJIE M €€ CBA3b C CHJIOW, JACHUCTBYIOIIEH HA MarepHallbHYyl0 TOYKYy (Ha Ipumepe
I'PaBUTALIMOHHOIO TIOJIS).
7. 3aKOH COXPAHEHHUs HPHEPIMM B MEXAHUKE, KOHCEPBAaTUBHBIE U HEKOHCEPBATHUBHBIE CHCTE-MBI.
IIpuMeHeHHEe 3aKOHOB COXpaHEHUs K YIIPYTOMY U HEYIIPYTOMY yAAapaM.
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8. BpamarenbHo€ ABMKEHHUE U €T0 KMHEMAaTUYECKHUE XapaKTEPUCTHKHU: YIVIOBOE IEpeMeElle-HUE,
YINIOBasi CKOPOCTh U YIIIOBOE yCKOpeHHE. CBsI3b YIIOBBIX XapaKTEPUCTHK C JIMHEHHBIMU.

9. /IluHamuueckue XapakTEpUCTUKHM BPALLATEIBbHOTO JBM)KEHUS: MOMEHT CHJIbI, MOMEHT UM-IIyJIbCa,
MOMEHT MHEpLUH. Bbuncienne MOMEHTOB HHEPLIMH Te MpaBuiIbHON Gopmbl. Teopema Lllteii-uepa.
10. OcHOBHO¥ 3aKOH AMHAMUKH BPAIATEIbHOTO JBUKEHUSA. 3aKOH COXPAaHEHHUsI MOMEHTA UM-ITYJIbCa.
11. Kunernueckas sHeprusi U paboTa BO BpamaTeIbHOM JBIKEHUU.

12. KonebarenpHoe aBKeHHE. ['apMoHMYeckoe kojeOaHUe U ero xapakTepucTUkH. CKOpOCTh U
YCKOpEHUE MPH FapMOHUYECKHUX KOJICOAHHUSX.

13. Jlunamuka rapMoOHUYECKHX Konebanui. JluddepeHnmansHoe ypaBHEHHE TapMOHUYECKHX
koseOanuii. [IpyKUHHBIN, MaTeMaTHYeCKUi U GU3NIECKHUIA MasITHUKH.

14. 3aryxaromue xonebanus. JuddepennuanbHoe ypaBHEHHE 3aTyXalOMMX KOlIeOaHU, ero perieHue
U aHaJIn3.

15. Beiayxzaennsle konebanus. uddepenunanbHoe ypaBHEHHE BBIHYXKICHHBIX KoJeOaHUHM, ero
pellIeHre U aHaIu3. SIBIeHue pe3oHaHca

16. BonHoBble mpoueccel. MexaHu3M o0pa3oBaHUs BOJIH B yrpyroil cpene. Ilomepeunsie u
MIPOJIOJILHBIE BOJIHBL. YpaBHEHHE Oeryiieil BOTHbI. BennunHbl, XapakTepu3yIoye BOJIHY.

17. TI peobpazoBanue ['ammies. MexaHUUeCKUH HPUHIMII OTHOCHTEIBHOCTH. Teopema Cloe-HHS
CKOPOCTEM.

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

19. Mopnenb uaeanbHOro rasa. BeIBOJ OCHOBHOTO YpaBHEHHS MOJICKYISIPHO-KMHETUYECKOW TEOPUU U
CJIEAICTBUSA U3 HETO. MOJEKyISIpHO-KHHETHYECKOE TOJIKOBaHUE a0COIIOTHOM TeMIeparyphbl

20. Yucno creneHeit cBOOOBI MOJIEKYI. 3aKOH PAaBHOMEPHOTO pacCIpe/iesIeHNs YHEPTUH 110 CTETICHIM
cBOOOABI. BHYTpeHH:s SHEprus HealbHOTO Ta3a.

21. 3akoH MakcBenna uisi pacupeaesieHus: MOJIEKYJl WIICTbHOTO Ta3a MO CKOPOCTSAM U SHEP-THSIM
TeryioBoro aABMkeHus. [loHsTHe 0 cpenHel apudMeTHuecKor, CpeIHe KBaapaTUdyHON W HamOolee
BEPOSTHOU CKOPOCTSX.

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

23. TlonaTtue o BHyTpeHHEH HSHEPrUM Kak (PYHKIIMH COCTOsSHHUSA. Terora W padbora Kak (GopmbI
nepenadu >Heprud. Ilepsoe Havano TepMoIMHAMUKA

24. IlpumeHeHHe TEPBOTO Hayajga TEPMOIMHAMHKH K H3omporeccaM. Pabora W TEmIoeMKOCTh B
U30IPOLECCaX.

25. Annabaraplii miporiecc, ypaBHeHnue Ilyaccona. PaboTa u TemIoeMKoCTb.

26. OOparumble u HeoOparumble mnpouecchl. [lonstue nwmkna. Hukn Kapuo m ero KILJ mns
ujeaNbHOro rasa. Temnosas U X0J0JUIbHAs MAIIVHBbI.

27. OuTponus. Bropoe Hauano TepMOAMHAMUKH U €TI0 CTAaTUCTUYECKAs] UHTEPIpETaLusl.

28. Peanbnbie Ta3bl. CHIIBI MOJEKYJISIPHOTO B3aUMOJCHCTBUA. YpaBHeHHEe BaH-nep-Baanbca.
BHyTpeHHss1 HEprus peaJbHOTO rasa.

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

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

2. IloTok BekTOpa HAIpPSHKEHHOCTH 3JekTpuueckoro nois. Teopema ["aycca. [lpumenenune Teopemsl
I'aycca 1u1st pacueTta 3JIEKTPUYECKOTO IMOJIS OT CUCTEM 3apsAAoB (o0 MPOTSKEHHAs IMIIOCKOCTh, JBE
Pa3HOMMEHHBIX % IJIOCKOCTH, 0O JUIMHHAS 3apshKeHHas! HUTh, rojiasi cdepa, map).
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3. PabGora mo mnepemMelieHUIo 3apsga B dieKTpocTarmueckoM mone. Lupkymsuus Bekropa E.
IToreHuu-anbHBIA XapakTep AeKkTpocrarndeckoro nois. Ilorennuan. I'paguent norenunana. Cessb
HaNpsOKEHHO-CTH ¢  TPAaJIEHTOM MOTEHIMANa 3JIEKTPUYECKOTOo TOJisl. ODKBUIOTEHIUAJIBHbBIE
IIOBEPXHOCTH.

4. TlpoBomHHMKHM B 3JeKTpuueckoM mone. MHayuupoBaHHble 3apsiabl. E BOMM3M 3apsyKeHHOTO
npoBozHuKa. [lone E BHyTpu npoBoHUKA. DINEKTPOCTATUUECKOE SKPAHUPOBAHUE.

5. JAdnekTpuku B iekTpudeckoM moie. [lomspHsle W HemomspHsle AudIeKTpuku. [lomapusanus
JUDIIEK-TPUKOB B IeKTpuueckoM nose. llomspuzoBanHoCTh nuanexkrpukos. Ilosme E mosne BHyTpHn
OUBIEKTpUKa. JlManekTpuueckas BOCHPUMMYHUBOCTh U JAMANIEKTPUYECKAs MPOHHUIAEMOCTb CPEIb.
BekTop HampsHyKEHHO-CTM M BEKTOP DJIEKTPUUECKOTO CMELIEHUS AJIEKTPOCTAaTUYECKOrO IOJIS.
CerHeToaIeKTpUKH.

6. DIEeKTPOEMKOCTh YeIMHEHHOTO MPOBOAHHUKA, cepsl, MI0CcKoro KoHaeHcaropa. [lapamiensHoe u
I10-CJIEI0BATEIILHOE COESAMHEHUE KOHIEHCATOPOB.

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

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

9. CropoHHue cuibl. DJIEKTPOABMIKYIAs CUila MCTOYHUKOB TOKa, HampspkeHue. 3akoH Oma Juis
3aMKHYyTOH nenu. CoeMHEHNE NCTOYHUKOB TOKa B Oarapen. Toku KopoTkoro 3ambikanus. [IpaBuna
Kupxroda 1t pa3BeTBICHHOH LIETIH.

10. PaGota m MomHOCTh MOCTOSTHHOTO ToKa. 3akoH JIxoyms — Jlenma. 3akon J[xoyns—JIenma B
mudde-pennmansroit hopme. KITJ[ snexTpudeckoii memnu.

11. Dnexktpuueckuid TOK B raszax. JSIBIeHHWEe HWOHHM3allUM W PEKOMOMHAIIMM MOJIEKYJ Tas3a.
BosbramnepHas xapakTepucTHKa Ta30BOro paspsaa. HecamMocTosTenbHBIM Ta30BbIA  pa3psl.
CamocrosTenbHbIN ra30BbIi pa3psaa. Taerommil, MICKpOBOM, TyTOBOM, KOPOHHBIN pa3psasl. [lnazma.
12. MarauTHOe mosne TOKOB. HamnpsskeHHOCTh M MHIYKIUS MarHUTHOro mnosis. CUIIOBbIE JIMHUM
MarautHoro nons. IlpuHnun cynepnosunuu. 3akoH buo-Caapa-Jlamuiaca u ero nmpumMeHeHHE K
pacyeTy MarHUTHOTO TOJISI OT MPSIMOTO OECKOHEYHOTO, MPSIMOT0 KOHEYHOTO, KPYTOBOTO MPOBOJAHHKA
C TOKOM.

13. Iupkynsauus Bexktopa B. 3akoH mosmHoro Toka. BuxpeBoil xapakrep MarHUTHOro mnosisd. Pacuer
I10JI51 JJIMHHOTO COJIEHOU[IA, TOPOHU/A.

14. Cuna Amnepa. B3zaumoneiicTBue mnapasuleIbHbBIX IPOBOJHUKOB C TOKOM. MarHMTHbBII MOMEHT
paMKH ¢ TOKOM . Bpamaromuii MOMEHT paMKH C TOKOM B MarHUTHOM mone. [IpuHimm paGoThi
uekTpoasurare-iaei. I1oTok BekTopa MarHuTHOM MHAYKIMU. TeopeMa ['aycca 11 MAarHUTHOTO IOJIA.
Pabota o nepemMe-1eH1IO MPOBOTHUKA U KOHTYPa C TOKOM B MarHUTHOM TIOJIE.

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

16. MarHuTHBIE U MEXaHUYECKHE MOMEHTHI MMITyJbca (OpOMTaIbHBIE M CIIUHOBBIE) 3JEKTPOHOB U
aroMoB. JlMamMarHeTuKku, mapaMarHeTuku, Qeppomarnetuku. HamarHudyeHHOCTh. MaraurtHas
BOCIIPMMMYHUBOCTb U IPOHULIAEMOCTh MArHETUKOB. J[Ma- 1 mapaMarHeTUKU B MarHUTHOM T10JIE.

17. ®eppomarnetuku. JlomeHHass cTpykTypa (eppOMarHeTUKOB, JOMEHHBIC TpPaHUIIBI.
@®eppoMarHeTdk B MarHUTHOM 1mone. [lpolieccbl HaMarHMYUMBaHUST U MepeMarHUYMBaHUS
¢beppomarnetukoB. KpuBas HamarHuuumBanus. I[leTnss MarHUTHOrO TrHcCTEepe3uca U OCHOBHBIE
MarHMTHbIE XapaKTepUCTUKU (QeppOMarHeTUKOB. MarHuTHbIE MaTepuagbl M UX NpPUMEHEHUE B
AIIEKTPOTEXHHUKE.

18. SIBmenme »onekTpoMarHUTHOW WHAYKIWK (3akoH Dapanes). [IpaBumo Jlenma. Ilpupona
ANIEKTPOJBU-KYIIEH CHUJIbI SBJICHUS AJIEKTPOMAarHUTHON HHAyKUuMU (cwia JlopeHna W BHXpeBOE
anekTpudeckoe nose). [Ipuniun padote Tpanchopmaropa. BuxpeBbie TOKH U UX IPUMEHEHHE.

21



19. UHayKTUBHOCTD KaTylIKU. fIBieHNE CaMOMHAYKIMU. TOKM IpU 3aMbIKaHUM M pa3MbIKaHUM LENU
C MHIYKTHBHOCTBIO. SIBJ€HHME B3aMMHOW MHIYKIMU. DHEprusi U oObeMHas IUIOTHOCTb JHEPTrUu
MarHuTHOTO I10JIS.

20. TlepemMeHHBII AIEKTPUUECKUN TOK. AMIUIMTYHA, YacToTa, (a3a. JIeHCTBYyIOINE 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 aumarpammsl. [locnenoBarenpHO
COCIMHEHHBIE PE3UCTOP, KOHACHCATOP U MHAYKTUBHOCTD B LIENU NIEPEMEHHOTO TOKA. PeakTuBHOE U
MIOJIHOE conpoTuBieHue enu. CABUr (Gas3bl MEKAY TOKOM U HalpsHKEHUEM.

21. Pe3oHaHC TOKOB M HaNpsDKEHUN B LIENIM NEPEMEHHOr0 TOKa. MOIIHOCTH B LENH NEPEMEHHOIO
Toka. KoadpuuueHt MoImHocTu.

22. Dnektpuueckue KonebaHus B KoyiebarelbHOM KOHType. CBOOOAHBIE 3JEKTpHUUECKUE KoJIeOaHMs.
HuddepennnanbHoe ypaBHEHHE CBOOOIHBIX AIEKTPUYECKUX KoiebaHuit u ero pemenue. Popmyna
Tom-coHa.

23. uddepeHuuanbHoe ypaBHEHHE 3aTyXalOlUX KoOJIeOaHW H ero pemieHue. JekpemMeHT wu
JorapuMHU-YeCKUN  JEKPEeMEHT  3aTyXxaHHs  JJEKTpUYECKHX  KojeOaHud.  J[oOpoTHOCTH
KOJIe0aTeIbHOTO KOHTYpa.

24. JluddepeHnmanpbHOoe ypaBHEHHE BBIHY)KICHHBIX SJIEKTPUYECKUX KOJEOAaHMH M €ro pelieHue.
AmMIui-Tyaa v ¢a3a BIHYKACHHBIX Konebanuil. Pesonanc.

25. OcHoBHble noNOXEHUs Teopun MakcBemna. Teopema ['aycca u umpkymnsauus Bekrtopa E
ekTpudeckoro nois. Teopema ['aycca u nupkymsnus Bekropa B marautHoro noss. Tok cMmemenust
U BUXpeBOe HsekTpudeckoe mnone. OO0OUIeHHBIH 3akOH MoMHOro Toka. CucremMa ypaBHEHHUS
MakcBesuia B MHTErpanbHoi hopme. OTHOCUTENBHOCTD AIIEKTPUIECKOTO U MATHUTHOTO TOJIEH.

26. Ilonepeunsle ¥ NPOOIbHBIE YIIPYTUe BOIHBI. [lapameTpbl BOIHBI (aMILIUTYA, IEPUOA, 4acToTa,
JUITMHA BOJIHBI, BOJHOBOE 4YMCIO, (haza). YpaBHEHHE YNPYrod BOJHBL. DJIEKTPOMATHUTHBIC BOJIHBI.
Hud-pepennmanbHoe ypaBHEHHE OJIEKTPOMArHUTHOM BOJHBI M €r0  pelIeHHe. HEeprus
AJIEKTPOMAarHUTHbHIX BOJIH. Bekrop YMmoBa-IloiiTunra. 11Ikana aneKTpoMarHuTHBIX BOJIH (PaZilOBOJIHBL,
MH(paKpacHOE U3Jie-ueHHEe, CBETOBBIEC BOJHBI, YABTPA(PHOIETOBOE U PEHTIEHOBCKOE U3IYUCHHUE).

27. CpeToBble BOJHBI. OJIEKTPOMarHUTHas NpHUpoOJa CBETOBBIX BOJIH. Ilokazatens mnpernomieHHs
cpelbl. 3aKOHBI OTPAXKEHUS U IIPEJIOMIIEHHSI CBETA, IIOJTHOE BHYTPEHHEE OTPa)kEHUE.

28. HWurepdpepenuus cpera. [lpuHuunsl HaOmoneHuss HMHTEp(EpPEHLMH, KOTEPEHTHbIC BOJHBI,
OIITHYECKasl Pa3HOCTh XOJa JIByX KOT€pPEHTHBIX JIydei, YCIOBHE max M min MHTEp(EpeHLMH CBeTa.
OmneiT HOnra. Un-tepdepenunss Ha TOHKMX IUIeHKaX, konbla Heiotona. Ilpumenenue siBieHUs
UHTEPEPEHIINH CBETA.

29. Nudpakuus csera. [Ipunmun [roiirenca-Openens, mudpaxmus ceera. Meron 30H Dpenens.
Judpaxims Ha MabIX OTBEPCTHAX M MAJIOM JIHCKE.

30. IMonspusanus ceeta. EcTecTBEHHBIN M NOJSPU30BaHHBIN cBEeT. 3akoH Maimtoca. [lonspuzanus
CBETa IIpU OTPaXEHUM, 3aKOH bprocrepa. JIBOMHOE IydenpenoMiieHue, NoasIpounasl. BpameHue
IUIOCKOCTH MO-JIspu3anuu cBeta. [I[pumeHenue apneHus noiasiprusanuy ceera. Jucnepcus cera.

31. TennoBoe wu3MydeHHE. XAPAKTEPUCTUKHU TEIJIOBOTO HM3JIYUEHHS: SHEPreTUYECKass CBETUMOCTb,
CIICK-TPaJIbHAsl HEPI. CBETUMOCTD, CIIEKTPajibHasl INIOTHOCTh DHEPL. CBETUMOCTU U €€ 3aBUCHMOCTh
OT JJIMHBI BOJIHBI U3JTyYCHHUS.

32. KBanToBas npupona ceera. DoToHsl, 3HEprus, UMITyasC poTtoHa. J[aBieHue ceera.

33. Teopust aroma Bomopo/a 1o bopy. 3akOHOMEPHOCTH B JIMHEHWYATHIX CIIEKTPaX UCIYCKAHUS aTOMa
BO-JI0pOJia, MOCTyJaThl bopa, n3inydeHue u norionieHrue CBeTa arToMaMHu BellecTBa 1o bopy. @opmyna
bansmepa.

34. BonHoBBIE CBOMCTBa MHUKpPOYACTHUI, THIIOTE3a A€ Bpoiis, OombIThl Mo AM(PaKIUK SIEKTPOHOB.
Coot-HomeHust HeomnpeneneHHocteil [eii3enOepra: KOOpAMHATA-UMITYIIBC, SHEPTUS — BpeMs >KU3HU
yactull. BonnoBas ¢yHkuus u ee ¢usnmueckuii cmbica, BomHoBas (GyHKUIMS M BEpOSTHOCTh
HaXOKJICHHsI YaCTUIIBI B 33JJaHHOM 00beMe MPOCTPAHCTBA. YCIIOBHE HOPMHPOBKH.
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35. 3akoHbl IBHXKEHMS Mukpoyactul. YpaBHeHue Illpenunrepa. VYpasnenue Illpeaunrepa mis
CTallMO-HAPHBIX COCTOSHUM MHUKpOuYacTHll. J[BumkeHue cBOOOTHONW MMKpPOYACTUIBI B OIXHOMEPHOM
npocTpaHcTBe. MUKpouacTHia B OAHOMEPHOH TITyOOKO# moTeHIansHoi sime. KBaHTOBaHME SHEPTHH
U ummynabca uactui. Haunbonee BeposTHOE HaXOXKIEHHE 4YacTULBI B TOTEHIUAIBLHOW sIME.
[TpoxoxkaeHne YacTUIIBI uepe3 dHepreTudeckuii 6aprep. TyHHENbHBINA AP QEKT.

36. AtoM Boiopo/ia B KBAaHTOBOI MexaHuke. KBaHTOBBIE YHcla: TIIaBHOE, OpOUTAIBHOE, MAaTHUTHOE H
ux ¢uzndeckuit cmpici. [IpaBuao oTéopa U CIEKTPHI HCITyCKaHUS aTOMa BOAOPO/IA.

37. CnuH snektpoHa u onsIThl [lITepHa-I'epnaxa, CIMHOBOE KBAHTOBOE YUCIIO, (PePMHOHBI U OO30HHI.
[Tpuniun 3anpeta Ilaynu, sneKTpoHHbIE 000JIOYKH M OpOUTANIM, CTPOCHUE SIIEKTPOHHBIX 000JIOUEK
MHOTORJIEKTPOHHBIX aroMax. Tabnuia Meneneena.

38. TopMO3HOE 1 XapaKTepUCTUUECKOE PEHTTEHOBCKOE U3ydeHue, hopmyna Moszmu.

39. CnoHTaHHO€ U BBIHYXJAEHHOE MH3iIydeHHe. HopmainbHas W MHBEpPCHAs HACEJIEHHOCTb
SHEPreTUUECKUX YPOBHEH, NpUHIHI padoThl Ja3epa. [IpuMenenue ga3epos.

40. 3oHHas Teopus TBEPAOTo Tena. BaneHTHas, 3ampeimieHHas ¥ CBOOOIHAS 30HBI, 3alIOJTHEHHE WX
aneKk-TpoHaMu. CTpyKTypa 30H IPOBOAHUKOB, TUIIEKTPUKOB U MOTYyPOBOJHUKOB

41. Crpoenue aromHoro siapa. Ilpupona snepueix cui. Jledekr macc W 3HEprust CBA3U sizep.
VYnenbHast HEprus CBA3M U €€ 3aBUCHUMOCTb OT MacCOBOTO YMCJIA JIEMEHTOB. flIepHBIE pEaKIUH,
3aKOHBI COXpaHe-HHUs NpU peakuusx. Peakuum neneHUs W LENHas siiepHas peakuus, sAEpHbII
peakTop M aTOMHas PHEpre-Tuka. TepMosaepHble peaKkluy.

42. PammoaktuBHOCTh. CTaOWiIbHBIE UM paJAMOAKTUBHBIE W30TOMNbI, -pacmaja, - pacmas,
-M3JIy4eHHE. 3a-KOHbl paguoakTUBHOro pacmajga. Ilepuon momypacmaga. AKTUBHOCTB.
EcTtecTBeHHast paAlOaKTUBHOCTD.

43. DnemenrapHble 4dacTulbl. POTOH, JIENTOHBI, ME3OHBI, HYKJIOHBI, TMIIEPOHBI U HX OCHOBHBIC
XapakTe-pUCTUKHU (Macca, BpeMsl KU3HH, 3apsj, CIMH, B3auMojeicTBue). YacTullbl 1 aHTUYACTHUIIBL.
ITpeBpaluieHus 4aCTUIL ¥ 3aKOHBI COXpaHEeHUs. TUIIBI B3aUMOJEHCTBUS MEXY YaCTUL[AMU U HOCUTEIN
B3aumojericTBuid. KBapku.

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

45. AOCOIOTHO YepHOE Telo. 3aKOHbl TEIUIOBOTO  M3dyueHus: 3akoH Kwupxroda,
Creda-na-bonbuimana, 3akoH cMemienus Buna. YasrpaduoneroBas karactpoda. KBantoBas teopus
[1nanka temnoBoro uznydenus, popmyna [lnanka. [IpumMeHeHne 3akOHOB TEIIOBOTO U3TyUEHUS

46. Buemnuii potord-dekt, 3akoHsl BHemHero ¢orodddekra, ypaBHeHHe DHIITEHHA. DPPEeKT
KomnTona. EAMHCTBO KOPIYCKYISIPHBIX U BOTHOBBIX CBOMCTB CBETA.

47. Ipunmun 3anpera [laynu, 31eKTpoHHBIE OOOJIOYKM WU OpPOUTANIM, CTPOCHHE SIEKTPOHHBIX
000JI04eK MHOTOYIEKTPOHHBIX aroMax. Tabnuia MeHeneena.

48. MukpodacTHIla B OJHOMEPHOH IIIyOOKOW NOTeHUUANbHOM siMe. KBaHTOBaHWe sHepruu u
uMIynbca dacTull. Haumbonee BepOSTHOE HAXOXKIACHHE YACTUIBI B TOTEHIMAIBHON  sMe.
[TpoxoxkaeHre YacTUIIBI uepe3 dHepreTudeckuii 6aprep. TyHHENbHBINA AP QEKT.

49. BonHoBast pyHKIMS ¥ €€ GU3HMUECKUN CMBIC, BomHOBass PyHKIMS M BEPOITHOCTh HAXOXKICHUS
YacTUILIbI B 33JaHHOM 00beMe IPOCTPAHCTBA. YCIOBHE HOPMUPOBKH.

50. Yactuupl u antudactuupl. [IpeBpamieHns 4acTuil U 3aKOHbI COXpaHEeHHs. TUIbl B3aUMOAEHCTBUS
MEXK]1y YaCTHUIIAMHU U HOCHUTENH B3auMoaeicTBril. KBapku.

51. CoOcTBeHHass W TPUMECHAs MPOBOIUMOCTb, P- M N-TIOJYNPOBOIHUKH, P-T —TIEPEXOAbl B
MOJYyNPOBOAHUKAX. BrIMpsMUTENnbHBIE CBOWcTBAa p-m —TepexoaoB. [lpuHimun paGoTel AuOAa,
TpaH3ucTOopa, (POTOCONPOTHUBIIEHUS, BEHTHIBLHOTO (hoToreMenTa. [IpumeHeHne mosrynpoBOJHIUKOB B
TEXHHKE.

8.5. MerTonnyeckue Marepuajibl, ONpeaessionIMe MNPoUeAyPbl OLEHUBAHUS 3HAHMH,
YMeHHH, HABBIKOB U (MJIM) ONBITA AeSATEJbHOCTH, XapAKTEPU3YIOIIHUX 3Tanbl GOPMUPOBAHUS
KOMIIeTeHIN i
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KoHTposb 3HAaHUH CTYIEHTOB MO AMCUUIUIMHE MPOBOAUTCS B YCTHOM M NHUCBMEHHOH Qopme,
IpeayCcMaTpUBaeT TEKYUIMA M MPOMEXKYTOUHBIH KOHTPOJIb. MeToasl KOHTPOJIA: - TecToBas (opma
KOHTPOJISL; - YCTHast (opMa KOHTPOJISL — OMPOC M OOIICHUE ¢ ayTIUTOpUEH 10 MOCTABICHHOM 3a1a4e B
YCTHOH (opme; - pelieHne OnpeleNeHHbIX 33JaHui (3a7a4) Mo TeMe MPAaKTUYEeCKOro Marepuana B
KOHIIE MPAKTUYECKOTO 3aHATHUS, B IENAX APPEKTUBHOCTH YCBOSIEMOCTH MaTepHajia Ha MpakTHKE. -
MOOIIPEHNE UHIUBUAYABHBIX 3aJJaHHH, B KOTOPBIX CTYACHT MpopaboTai caMOCTOSTEIHHO OOJbIIOe
KOJINYECTBO JIONOJIHUTEIIBHBIX HCTOYHUKOB JIMTEpATyphbl. TeKylMi KOHTPOJIb IPEAYyCMaTrpUBaEcT
YCTHYI0 ()OpMY OIpOCca CTYACHTOB M MUCHMEHHBIH 3KCIPECC-OMPOC MO OKOHUYAHUIO U3YUCHHUS KaxX10H
TEMBL.

9. Ilepedyenb y4yeOHOM JUTEPATYPBHI

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

2. booruies 1O. B., I'pubkoB A. 1., [Tanun B. A., Pomanos P. B. Onopabie KOHCTIEKTHI IO
ANMEKTPOMArHeTu3My [ DNEeKTPOHHBIN pecypc]: yueOHoe mocodue, - Tyma: TTTIY, 2015. - 81 c. -
Pexxum noctyma: https://lib.rucont.ru/efd/338176/info

3. Jlapuenko B. M. ®usuka [D1eKTpoHHBIN pecypc]: yueOHOe mocoldue it u3yueHus pasziesa
Kypca cTynentamu cnenuanbHocTeit: 080502.65, 250401.65, 250403.65, 150405.65 ounoil, 3a0uHO
U O4HO-3a04HOMU (opM oOyuenus, - Kpacnosipck: , 2011. - 119 c. - Pexxum poctyna:
https://lib.rucont.ru/efd/261069/info

4. ®usuka. OnTHKa - yuedHoe ocodue : B 2 u.. Y. 1. ['eomerpudeckast onTuka [ DneKTpOHHBIN
pecypc]: coct. [Tapamonos A. B., Hukonsckas JI. B., Knenununa A. B., Epmonos A. B. - Tyna:
TITIY - 97 ¢. - Pexum nocryna: https://lib.rucont.ru/efd/238598/info

5. ®usnka. OnTuka - yueoHoe nmocobue : B 2 4.. U. 2. BoHoBas 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-TEJIEKOMMYHUKANIMOHHOM ceT UHTepHeT
1. http://elib.udsau.ru/ - 6GubnuoTEKa HMEKTPOHHBIX 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 TOco0us, (PU3NIECKUI MPAKTUKYM, BUACO- U KOMIIbIOTEPHBIE IEMOHCTPAIIH
4. http://kvant.mccme.ru - KBaHT: Hay4HO-NOMYJISIPHBINA (PU3UKO-MATEMATHUECKUN Ky pHAIT

5. portal.udsau.ru - Ilopran Yamyptckoro ['AY ¢ 6ubnmuorekoit yaeOHbBIX TOcoOmii, nHMOpMaIueit
00 ycneBaemoctu, BKP, pacrincanusimu yueOHBIX 3aHATHI U TIpeTiogaBaresien

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

11. MeToauveckue yKa3aHus 00y4al0IMMCS 110 OCBOCHUIO TUCUMUILIMHBI (MOLYJIs1)

[lepen w3yueHHEM AMCUUIUIMHBI CTYACHTY HEOOXOOUMO O3HAKOMHUTBCS € paboueil mporpammon
JTMCLUUIUIMHBI, U3yYUTh NIEpeueHb PEKOMEHIYEMOH JUTEpaTyphl, IPUBEACHHON B pabouell mporpamme
JUCHUITIINHBI. HJISI Bq)(l)eKTI/IBHOFO OCBOCHUA AOUCHHUIUIMHBI PCKOMCHAYCTCS IMOCCIIATh BCC BHUIBI
3aHITHU B COOTBETCTBHUU C paclnMCaHruCM U BBIIIOJHATH BCC NOMAIIHUC 3aJaHUSA B YCTAHOBJICHHLIC
IpernojaBaresieM CpokH. B ciyyae mpomycka 3aHATHH 10 yBaKUTENIBHBIM MPUYKMHAM, HEOOXOIUMO
MOJIY4YHUTh y MpenogaBareyisi HHAWBHUAYaJIbHOC 3aJaHUC 10 HpOHyuIeHHOﬁ TEMCE. HOJIy‘-IeHHI:Ie 3HaAHUA
U YMCHUA B IPOLCCCC OCBOCHUA NUCHUINIIMHBI CTYACHTY PCKOMCHAYCTCSA NMPUMCHATH AJId PCUICHUA
3aga4, HC OGSIBaTeJIBHO CBs3aHHBIX C nporpaMMoﬁ JUCHUITIINHBI. B.HaIIeHI/Ie KOMIIECTCHIINSIMHU
JTMCLUUIUIMHBI B TIOJHOM Mepe OyieT MoATBepKaaThesi BamM ymMeHreM CTaBUTh KOHKPETHBIC 3314,
BBIABJIATH CYHICCTBYIOIIUC Hp06J'IeMI>I, peliaTth UX U MPUHHUMATL Ha OCHOBC IMOJTYYCHHBIX PC3YJILTATOB
onTuManbHble pemieHus. OCHOBHBIMHM BHJAMM YYEOHBIX 3aHATHN I CTYACHTOB MO Yy4eOHOM
AJUCHUIINIMHE  ABJIAKOTCA: 3aHATUA  JICKIIMOHHOI'O THIIA, 3aHATUA CCMHHAPCKOTo TUIIa U
caMOoCTOsITeNIbHAs paboTa CTYJICHTOB.
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Dopmbl pabOTHI

Mertoauueckue yKa3aHus sl 00ydaronxcs

JIeKIIMOHHEBIE 3aHATUS

Pabora Ha neKkuuu ABISETCS OYEHb BaKHBIM BUJIOM JESITEILHOCTH TS
U3yYeHUs AUCUUILUIUHBI, T.K. Ha JIEKIUU MPOUCXOAUT HE TOJIBKO COOOLICHHIE
HOBBIX 3HaHM, HO U CUCTeMaTH3alus U 00001eHe HAKOTUIEHHBIX 3HAaHUH,
dbopMupoBaHUE Ha UX OCHOBE UIECUHBIX B3MIIAI0B, YOSKACHUH,
MHUPOBO33pPEHUS, Pa3BUTHE MO3HABATENbHBIX U MPOGECCHOHATBHBIX
HUHTEPECOB.

Kparkue 3anucu nexkuuii (KOHCIIEKTUPOBAHKE) TIOMOTAET YCBOUTH Marepuall.
Hanmcanue KoHCTIEKTa JIGKIUH: KPATKO, CXEMaTUYHO, MTOCIIEI0BATEIbHO
(UKCHPOBATH OCHOBHBIE MOJIOKEHUS, BEIBOABI, (POPMYITHPOBKH, 0000IIECHUS;
1IOMeuaTh Ba)KHbIE MBICIIH, BBIJICJIAThH KITIOYEBBIE CIIOBA, TePMUHBL. KOHCTIEKT
JydIle MoIpa3eNaTh Ha MMyHKTHI, naparpadsl, cCOOI0aas KPaCHYIO CTPOKY.
[IpuHIMNIaNBHBIE MECTa, ONpeAeNeHHs, (POPMYIIBI CIEAYET COPOBOXKIATH
3aMEUaHUSIMH: «BaXKHO», «0CO00 BaXKHO», «XOPOIIIO 3aIIOMHUTEY U T.II.
[IpocnymuBanue 1 3aKMCh JEKIIMA MOXKHO MPOU3BOAUTH MPH MTOMOIIN
COBPEMEHHBIX YCTPOHCTB (AUKTO(OH, HOyTOYK, HETOYK H T.IL.).

Paboras HaJ KOHCTIEKTOM JIEKIIMA, BCETa CIeAyeT UCII0Ib30BaTh HE TOJILKO
y4eOHUK, HO U Ty JINTEPATypy, KOTOPYIO TOTIOTHUTEIHLHO PEKOMEHI0BA
JIEKTOP, B TOM YHCJI€ HOPMAaTHBHO-TIPABOBBIE aKThl COOTBETCTBYIOIIEH
HanpaieHHOCTHU. 1o pe3ynbraTram paboThl ¢ KOHCIIEKTOM JIEKIIUH CIEAYET
0003HauYUTh BOMPOCHI, TEPMUHBI, MaTepHall, KOTOPBI BBI3BIBAIOT TPYAHOCTH,
MTOMETUTh U TIOIBITATHCS HANTH OTBET B PEKOMEHIyeMOoU uteparype. Eciou
CaMOCTOSITENILHO HE yaeTcsl pa300parbcsi B MaTepuase, He00X0IuMo
chopMyaupoBaTh BOMPOC U 3a7aTh MPETOAaBATENIO0 Ha KOHCYIbTALUY, Ha
3aHATUU CEMUHAPCKOTO TUIA.

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

JlaGoparopHsie
3aHATHUSA

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

[lepen kaxabpIM 3aHATHEM CTYAEHT U3Y4YaeT IUIAH 3aHSITHUS C IEPEUYHEM TEM U
BOIIPOCOB, CIIMCKOM JIMTEPATYPHI U IOMAITHUM 33JJaHHUEM 110 BHIHECEHHOMY
Ha 3aHATHE MaTepHuay.

CryneHTy peKOMEHIYEeTCs CIeIYIoNas CXeMa MOATOTOBKH K 3aHITHIO U
BBIITOJTHEHHIO JOMAIITHNUX 3aJaHMI:

- MpopadboTaTh KOHCTIEKT JIEKIIUN;

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

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

- peLIuTh 3a/laHHbIE JOMAITHUE 33]IaHNUS;

- TIpH 3aTPyAHEHUAX CHOPMYIUPOBATH BOMPOCHI K TIPETIOaBATEIIO.

B KoHIIe Ka)K10TO 3aHATUS TUIIA CTYAEHTHI MOTYYAIOT «JIOMAITHEE 3aJaHuE
JUISL 3aKpEIUICHHS TPOMACHHOT0 MaTepuaia. JloMalHue 3a1anus
HEOOXOMMO BBITIONTHSTH K KOXKIOMY 3aHATHIO. CI0KHBIE BOIPOCHI MOKHO
BBIHECTH Ha 00CYXKJICHHE Ha 3aHATUU CEMUHAPCKOTO TUTIA WK Ha
WHJUBUTyaJIbHbIE KOHCYJIBTALIUU.

CamMocTogreapHas
pabora

CamocrosTenbHas paboTa CTYIEHTOB SBJISIETCS COCTaBHON YaCThIO MX
yueOHOi1 paboThI ¥ UMEET 1IeIbI0 3aKpeIyICHHE U YIIIyOlIeHue MoTy4YeHHbBIX
3HaHUI, yMEHUI U HABBIKOB, IOUCK U MPHOOPETEHNE HOBBIX 3HAHUH.
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CamocrosrenbHas paboTa CTy/IEHTOB BKJIIOUAeT B ce0s OCBOCHHE
TEOPETUYECKOTO MaTepHalia Ha OCHOBE JICKIUH, PEKOMEHIyeMOi
JUTEPATYPHI; OATOTOBKY K 3aHATUSM CEMHUHAPCKOTO THIIA B
UH/IMBUYaJIbHOM U TPYyHIIOBOM pexume. COBETHI 110 CaMOCTOSITEIbHOM
paboTe ¢ TOYKHM 3pEHUs HUCTIONB30BAHUS JIUTEPATYPbI, BDEMEHH, [ITyOHHbI
pOpabOTKH TEMBI U JIP., @ TAK)KE KOHTPOJIb 3a JESITEIbHOCTBIO CTYACHTA
OCYILECTBIIAETCS BO BPEMS 3aHATHM.

Llenbro npenogasarens ABISIETCS CTUMYJIUPOBAHUE CAMOCTOSATEIIBHOTO,
yoIyOnEHHOTO U3yUYeHUS MaTepralia Kypca, XOpoIIo CTPYKTYPUPOBAHHOE,
MOCJIEA0BATEIBHOE U3JI0KEHUE TEOPUH HA 3aHATHUAX JIEKLIMOHHOTO THUIIA,
0TpabOTKa HABBIKOB PELICHMS 33/1a4 U CUCTEMHOTO aHalln3a CUTyallui Ha
3aHATHAX CEMUHAPCKOTO TUIA, KOHTPOJIb 3HAHUM CTYIEHTOB.

Ecii caMoCTOSITENbHO HE yIaIoCch pa3o0parkes B MaTepuae,
chopMynupyiTe BONpOoCkl 1 00paTuTeCh Ha TEKYIIEH KOHCYJIBTAIIUN WK Ha
OnmvpKaifIeit IeKIMK 3a MTOMOIIIBIO K TIPETIO01aBaTelNto.

[ToMuMO caMOCTOATENBHOTO U3yUYEHHSI MATEPUAJIOB 110 TEMaM K
CaMOCTOSITENIbHOM paboTe 00yJaromuxcsi OTHOCUTCS MOJATOTOBKA K
MPaKTUYECKUM 3aHATHSIM, 110 PE3YJAbTaTaM KOTOPOM MPEICTABISETCS OTYET
MIPETIO/IaBaTelIio0 U MPOXOTUT cobeceioBaHHeE.

[Ipu caMmoCTOATENBHON NOATOTOBKE K MPAKTUYECKOMY 3aHATHIO
oOyJaromuiics:

- OPTaHU3yeT CBOIO JIEATEIBHOCTh B COOTBETCTBUH C METOINYECKUM
PYKOBOJICTBOM IO BBHITIOJTHEHHIO MPAKTUYECKUX paboT;

- U3y4aeT HH(OPMAIIMOHHbBIE MaTEPHUAIIBI;

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

B pesynbrare BHIIOIHEHUS BUIOB CAMOCTOSTEIBLHON pabOTHl MPOUCXOIHUT
(dopMHpoOBaHUE KOMITETEHIINH, YKa3aHHBIX B paboueil mporpaMmsl
JUCUUTITUHBI (MOYJIS).

IIpakTrueckue
3aHATUSA

@DopMbI OpraHU3alnU MPAKTHUECKUX 3aHATUH ONPEACIISIOTCS B
COOTBETCTBHUH CO CHEIUPUIECCKUMHU 0COOCHHOCTSIMU YUYEOHOM JTUCIUTUIMHBI
U nesiMu 00ydeHus. MiMu MoryT ObITh: BBITIOJIHEHUE YIIPAXKHEHUH, peleHne
THUIOBBIX 337124, PELICHUE CUTYaIlMOHHBIX 3a/1a4, 3aHATHS IO
MOZETUPOBAHUIO PEATLHBIX YCIOBUH, 1€TIOBBIE UTPBI, UTPOBOE
POEKTHUPOBAHUE, UMUTALIMOHHBIC 3aHATHS, BHIC3/IHBIC 3aHATHS B
opranu3anuu (IpeAnpHusThs), 3aHATUA-KOHKYPCHI U T.A4. [Ipu ycTHOM
BBICTYIIJICHUU 110 KOHTPOJIBHBIM BOIIPOCAM CEMUHAPCKOTO 3aHATHS CTYACHT
JIOJDKEH M3Jarath (He YMTaTh) MaTepHual BHICTYIUICHHUS] CBOOOHO.
Heo0xonrnMo KOHIIEHTPUPOBATh CBO€ BHUMAHUE HA TOM, YTO BBICTYIUICHHUE
JIOJDKHO OBITH 00palleHo K ayAuTOPUH, a He K MPEIoaBaTelo, T.K. 3TO
3HAYUMBIN acTeKT (POPMHUPYEMBIX KOMITETCHIINH.

ITo oxOHUaHMM CEMUHAPCKOTO 3aHATUS 00ydaroLIeMyCsl cleyeT IOBTOPUTh
BBIBO/IbI, IOJTY4YEHHBIE HA CEMUHApE, IPOCIIEIUB JIOTUKY UX TOCTPOCHUS,
OTMETHB IOJIOKEHU, JISKalIUe B UX OCHOBE. J1J1s1 3T0ro o0yyarouemycs B
TeueHHe CEMUHapa cielyeT J1enaTh IOMETKU. bosee Toro, B ciydae
HETOYHOCTEH M (WJIM) HEMOHUMAaHUS KaKoTro-JIM00 BOTpOCca MPOMICHHOTO
Marepuaia oOyJaromemMycs ciieayeT 00paTuTbes K MPernojaBaTesIto 1is
HOJTY4EHUs] HEOOXOJUMOM KOHCY/IBTALlMH U Pa3bsICHEHUSI BOSHUKILEH
CUTYallUN.

[Tpy nOArOTOBKE K 3aHATHAM CTYACHTAM CJIEAYET UCIONb30BaTh JIUTEPATYPY
U3 PEKOMEH/I0BAaHHOTO CIIMCKA, @ TAK)KE PYKOBOJICTBOBATHCS YKa3aHUSIMU U
PEKOMEHJallUAMU IpenoAaBaTels.
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[Tepen kaxapIM 3aHATUEM CTYJACHT U3yYaeT IUIAH 3aHITHS C IEPEUYHEM TEM U
BOTIPOCOB, CITUCKOM JIUTEPATyPhI M JOMAITHUM 33/IaHUEM TI0 BEHIHECEHHOMY
Ha 3aHSATHE MaTepUay.

CTyneHTy peKOMEHTyeTCs CIIeNYOIasl CXeMa IOATOTOBKH K 3aHSTHIO H
BBITTOJTHEHHUIO IOMAIITHUX 33 JaHHM:

- MPOpabOTaTh KOHCIIEKT JICKITHIA;

- MPOAHATU3UPOBATH JIUTEPATYPY, PEKOMEHIOBAaHHYIO 110 H3y4aeMOMY
pasneny (MoayI);

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

- peIInTh 3aIlaHHbBIC IOMAITHUE 3/1aHUS;

- IpU 3aTPyAHEHUSIX C(HOPMYTHUPOBATH BOMPOCHI K MPEIOIaBATEIIIO.

B koHIIE Ka)KI0TO0 3aHATHS CTYACHTHI MOJTYYAIOT «IOMAIITHEE 3aIaHue) JIJIs
3aKperuIeHHsI TPOHICHHOTO MaTeprana. JloManiaue 3aanus HeoOX0MMO
BBITOJTHATH K KOKAOMY 3aHATHIO. CII0)KHBIE BOIIPOCH MOKHO BEIHECTH Ha
00CyXIeHHE Ha 3aHITHUH WU Ha UHIWBUAYyaIbHBIC KOHCYJIBTAIINH.

Onucanue BO3MOKHOCTEIH M3yyeHus1 TUCHUILTUHEI Junavu ¢ OB3 u uaBaauaamu
OOyuaromuMcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3[JOPOBBSl MPEAOCTABISIOTCS CHEHAIbHbIC
y4eOHUKH, y4eOHble MOCOoOUs M TUAAKTHYECKHE MaTepualbl, ClielUalbHble TEXHUUECKHE CPe/ICTBA
0o0y4yeHHs] KOJUIEKTMBHOTO W WHIUBUAYaJIbHOTO IOJIb30BAaHUS, YCIYTH acCUCTeHTa (TIOMOILHUKA),
OKa3bIBAIOIIETO  OOyYaromUMCS HEOOXOAMMYIO TEXHHYECKYI0 IOMOIIb, a TaKXke YyCIyru
CYPIOIEPEBOTYMKOB U TU(IOCYPAONEPEBOTUUKOB.

OcBoeHHe IUCHMILTUHBI (MOAYNA) OOy4arolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
MOKET ObITh OPraHU30BaHO COBMECTHO C JIPYTUMH 00y4YalOIIMMUCS, a TaK K€ B OTACIbHBIX TPYIINax.
OcBoeHHe IUCHMILTUHBI (MOAYINA) OOy4arolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
OCYUIECTBIIIETCA C YYETOM OCOOEHHOCTEH MCUXO(PU3NYECKOTO PpPa3BUTHS, WHIUBUAYATbHbBIX
BO3MOXKHOCTEH U COCTOSTHUS 3710POBbSL.

B 1ensix 1oCTymHOCTH MOMy4YeHHs BbICIIETo 00pa30BaHusI 110 00pa30BaTeNbHON MPOrpaMMe JIMIaMH ¢
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbsI ITPH OCBOCHUH TUCIMILIMHBI (MOIYJIs1) 0OeCIeunBaeTCs:
1) st U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI 110 3pEHHIO:

- IPUCYTCTBHE aCCHUCTEHTA, OKA3bIBAIOLINI CTYIEHTY HEOOXOAUMYIO TEXHHUECKYIO TIOMOILb C y4ETOM
MHAUBUAYAIbHBIX OCOOCHHOCTEH (1momMoraeT 3aHsATh pabouee MecTo, MepelBUraThCs, MPOYUTATh U
oopMHTH 3a/1aHKE, B TOM YHUCIIE, 3aMIUCHIBAsI 10T AUKTOBKY),

- TNHCHBMEHHBIC 3aJaHUs, a TaKXKE MHCTPYKIHMH O TOPSJKE WX BBHIIOTHEHHUS OQOPMIISIFOTCS
YBEITMUYEHHBIM IPU(TOM,

- CcIlenuagbHble Y4eOHUKH, Y4eOHbIe TOCOOUs M AWIAKTHYECKHE MaTepuanbl (MMEIOIIne KPYIMHBIN
mpUQT WiK ayauoaitsier),

- IHAUBUAYaJbHOE paBHOMEpHOE ocBenieHue He meHee 300 ok,

- Npu HEOOXOAUMOCTU CTYACHTY JJIsi BBIMOJIHEHUS 3a/JaHus IPEIOCTaBISIETCS YBEIUYMBAIOIIEe
YCTPOMCTBO;

2) Ui UL ¢ OTPaHMYEHHBIMHU BO3MOXKHOCTSIMH 3/10POBbS IO CIYXY:

- IPUCYTCTBHE aCCUCTEHTA, OKAa3bIBAIOIIMNA CTY/IEHTY HEOOXOAUMYIO TEXHHUECKYIO IOMOIIb C YUYETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH (TIOMOraeT 3aHATh pabouee MecCTO, MepPeIBUTaThCs, MPOYNUTATh U
oopMuTh 3a1aHNE, B TOM YHCIIE, 3aIIUCHIBAS MO/ AUKTOBKY),

- olecreunBaeTcs HaJIW4YUe 3BYKOYCHJIMBAIOUICH ammapaTypbl KOJJIEKTUBHOTO MOJb30BaHUS, MpPU
HE00XOTUMOCTH oOyuaroniemycs MIPEIOCTaBIISIETCS 3BYKOYCHUJIUBAIOLIAst ammaparypa
MHANBUAYATbHOTO MOJIb30BAHMS,

- obecrieuynBaeTcs Ha/IIeKAIIMMU 3BYKOBBIMH CPEICTBAMHU BOCTIPOU3BEACHUS MH(POPMAITUH;

3) s MO ¢ OTPaHUMYEHHBIMH  BO3MOXKHOCTSAMHU — 3[I0POBBSI, HUMEIOUIMX  HapyLICHHs
OTIOPHO-/IBUTaTeNIbHOTO amnmapara (B TOM YHCJe C TSHKEIbIMU HapyLICHUSIMU IBUTaTeNIbHBIX (QyHKIUH
BEPXHUX KOHEUHOCTEH U OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):
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- INUCBMCHHBIC 3aJlaHVs BBIINOJHAKOTCA Ha KOMIIBIOTCPC CO CICHUATIUM3UPOBAHHBIM IMPOrpaMMHBIM
obOecrieucHUEM WIIH HAaIUKTOBLIBAOTCA ACCUCTCHTY,

- 10 JKEJTAaHWIO O0YYarOIIerocs 3a/IlaHusl MOTYT BBITIOJTHATHCS B YCTHOM hopme.

12. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOT M
NudopmaiimoHHble TEXHOJIOTUH peaan3alui TUCHUIUTHHBI BKIIOYAIOT

12.1 IlporpammHoe o0ecnieyeHue
1. Omepanuonnasi cuctema: Microsoft Windows 10 Professional. Ilo mommucke mist y4eOHOTO
npomnecca. [locnennsst moctymHas Bepcusi mporpammbl. Astra Linux Common Edition. [[oroBop
Nel73-I'K/19 ot 12.11.2019 1.
2. bazossrii 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. JoroBop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. Bbeccpounas nunensus. [doroBop Nel06-I'K ot 21.11.2011. P7-Oduc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

12.2 CoBpemeHHble mnpodeccuoHaIbHbIe 0a3bl [JaHHBIX W HH(OPMaINMOHHBIE
CIIPaBOYHbIE CHCTEMbI
1. MndopmannoHHO-CIIpaBoOYHas cucTeMa (CHpaBOYHO-TpaBoBasi cucTema) «KOHCYIbTaHT IUTIOCH.
Cornamenne Ne HKII2016/JICB 003 ot 11.01.2016 s ucmosib30BaHHS B YYEOHBIX IIEISIX
6eccpounoe. OOHOBsIETCS peryaspHo. JIueH3uss Ha Bce KOMIBIOTEPHI, UCIOIb3yeMble B Y4eOHOM
mporecce.
2. Tlpodeccuonanpupie 6a3bl gaHHBIX Ha Twiarpopme 1C: Ilpenmpustue ¢ AOCTYIHBIMHU
koHpurypanusmu (1C: ERP  Arponpombiienusiii kommiieke 2, 1C: ERP Dwnepreruka, 1C:
Byxrantepuss momnoko3aBoma, 1C: byxranrepuss nrumedadbpuxu, 1C: byxranarepus snmeBatopa u
koMOuKopmoBoro 3aBoaa, 1C: O6menut, 1C: Pecropan. @pont-oduc). JIunensnonHsiid 1oroBop Ne
H8775 o1 17.11.2020 .

13. MarepuanbHO-TeXHHYECKOe o0ecredeHne JUCHUMILTUHbI(MOLYJIs)
MarepuanbHO-TEXHUYECKOE 00eCreueHne JUCIUTUTHHBIL:
OcHarienue ayquTopui
1. YuebHast aymuTopus Ui NPOBEACHUS 3aHATHI JEKIIMOHHOTO U CEMUHAPCKOT0 TUIA, TPYNIOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTAllMH, TEKYIIETrO KOHTPOJIS U MPOMEXYTOYHOM arrecTaluu. AyIuTopus,
YKOMIUIEKTOBAaHHAsl CHEIHAJIM3UPOBAHHON MeEOENbl0 U TEXHHMYECKHMMM CpelcTBaMu 00ydyeHus,
CITYXaIMMU JJIs IPEACTABICHUS YyueOHOM nHpOpMauu OOJIbIION ayTuTOPUN
2. YuebHas aymuTOpHs JUIsl IPOBEACHUS 3aHATUHN JIEKIIMOHHOTO U CEMHHAPCKOTO THUIIA, FPYMIIOBBIX U
WHAUBUAYAIbHBIX  KOHCYJbTAlMH, TEKyIIEro KOHTPOJAS M  IPOMEXKYTOUHOM  aTrTecTaluu
(mpakTUYeCKUX 3aHATHI). AyIuTOpus, YKOMIUIEKTOBaHHAsl CIELUUATU3UPOBAHHON MeOenblo,
KOMITBIOTEpAaMH C HEOOXOIMMBIM MpOrpaMMHBIM oOecriedeHneM, BbIXxooM B «VHTepHET» U
KOpPIOPaTUBHYIO CETh YHHUBEPCUTETA
3. YuebHast ayquTopust AJis MPOBEICHUS 3aHATHI JEKIIMOHHOTO ¥ CEMUHAPCKOI0 TUIIA, TPYNIOBBIX U
WHAUBUAYAIbHBIX  KOHCYJbTALMH, TEKyIIEro KOHTPOJAS M  IPOMEXKYTOUHOM  arTecTaluu
(J1abopaTOpHBIX  3aHATHH). AyIUTOpHS, YKOMIUIEKTOBAaHHAs CIEIUATM3UPOBAHHON MeOenblo,
KOMITBIOTEpAaMH C HEOOXOIMMBIM MpOrpaMMHBIM oOecriedeHneM, BbIXxooM B «VHTepHET» U
KOpPIIOPaTUBHYIO CETh YHUBEPCHUTETa, YCTaHOBKa Uil TPaJAyHWpOBaHUs BOJBTMETpa MpPH MOMOIIU
amMmepMeTpa.; YCTaHOBKa I HM3MEPEHHs KpUBOM HAMAarHMYMBAHUS W TMETIM MarHUTHOTO
rucTepesrca (peppoMarHeTHKOB ¢ MOMOIIBI0 ocmwuorpada; YcranoBka st usMmepenus KIIJ u
ko3¢ unmenta Tpanchopmaruu TpaHcpopmaTopa.; YCTAaHOBKA JUIsl HM3MEPEHHS pa3sMepoB |
oTpesiesIeHUEe MapaMeTpoB 0ObEMOB TEJ MPABHIIBHON reOMETPHUUECKON (OPMBL.;

4. IlomemnieHne Aasi caMOCTOSTENbHON paboThl.lloMerenne ocHaIEHO KOMITBIOTEPHOM TEeXHHUKOM ¢
BO3MO)KHOCTBIO TIOJKIIOUEHUs] K ceTH VHTepHeT M oOecreueHHeM [OCTyNna B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy OpraHU3alHH.
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5. Ilomemenust 11 XpaHeHUs. U TPO(YUIAKTUYIECKOTO 00CTy)KUBaHUS y4eOHOTO 000PYIOBaHHS.
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