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1. Hesb 1 32724y U3yYeHHUSA TUCHHUIINHBI

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

3ajaun JUCLMILINHBL:

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

- - OBJIQJICHHE METOJaMHM Ja0OPATOPHBIX MCCIICIOBAHUN;
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- - BbIpabOTKa YMEHUH 1O MPUMEHEHHUIO 3aKOHOB (PM3UKU B TEXHHUKE.

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

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

[IpuknagHas MeXaHHKa;

TeopeTndeckne 0CHOBBI JIEKTPOTEXHUKH;

I'mppanuka;

DneKkTpocHAOKEHNUE;

DNEKTPONPUBO/T;

DIEKTPOTEXHOJIOTUH;

CBeTOTEXHHKA.

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

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

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

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

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

CTyneHT JOKeH YMETh:

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

CTyneHT N0KEeH BIaJeTh HABbIKAMH:

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

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



3HaHUs, YMEHMSA, 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 Ilepsbiit  (Bropon  |Tperuni
Bun yueOHOM paboThI 4acoB CEMECTp |CeMeCTp |ceMecTp
KonrakTHas pa6ora (Bcero) 190 70 70 50
IIpakTrueckue 3aHATUA 56 22 20 14
JIeKIIMOHHEBIE 3aHATUS 86 30 32 24
JlaboparopHbie 3aHATUS 48 18 18 12
CamocTosiTesibHast padoTa (Bcero) 80 38 11 31
Buael npoMe:KyTOYHOM aTTecTalNu 54 27 27
3auer +
DK3aMeH 54 27 27
OO01masi Tpy10eMKOCTb 4aChl 324 108 108 108
Oo01masi Tpy10eMKOCTh 3a4eTHbIE
eIUHHNIBI 9 3 3 3

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

Bcero Tpetuit UYersepth! |I1aTbiid
By yuebno# paboTh 4acoB CeMeCTp | ceMmecTp |[ceMecTp
KonTakTHas padora (Bcero) 36 14 18 4
JlaGopatopHbie 3aHATHSA 18 6 8 4
IIpakTrueckue 3aHATUSA 4 2 2
JIeKIIMOHHEBIE 3aHATUS 14 6 8
CamocrosiTenbHast pabdora (Bcero) 920
Buabl npoMe:xyTOUHOM aTTecTAlUM 22 4 9 9
3auer 4 4
DK3aMeH 18 9 9
O0mas Tpy10eMKOCTb 4achl 324 108 108 108
O0mas Tpy10eMKOCTh 3a4eTHbIE
(9107080701081 9 3 3 3

5. Conepxxanue 1M CUUILTHHBI

TemaTn4yeckoe mJiaHupoBanue (0UHoOe 00yUeHHe)
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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 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 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 nporieccsl 1 TEMIOBBIE ABUTATENN 6 2 2 2
Tema 14 PeanbHble rassl. 5 2 1 2
Tema 15 TBepasie Tena. 5 2 1 2
Bropoii cemectp, Becero 81| 32| 20 18| 11
Pazgen 3 DJIEKTPUYECTBO 33| 14 8 6 5
Tema 16 DJIEKTPOCTATUYECKOE MOJIe 5 2 2 1
Tema 17 Teopema l'aycca u ee mpuMeHeHUE 4 2 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. 2 2
Tema 21 ITocTOsIHHBIN 2IEKTPUYECKUN TOK 9 2 4 2 1
Tema 22 Pabora 1 MOIHOCTH ITOCTOSIHHOI'O TOKAa 5 2 2 1
Pa3znen 4 MarsneTusm 48| 18| 12| 12 6
Tema 23 MarnuTHOe nosue 7 2 2 2 1
Tena 24 Cuna Amnepa. IIpoBogHHMK C TOKOM B MarHUTHOM 7 ) ) ) 1
noJe.
Tema 25 BemecTBo B MAarHuTHOM 10J1€ 4 2 2
Tema 26 SIBiIEHMS DIIEKTPOMArHUTHON MHIYKIIMU 4 2 2
Tema 27 IIepeMeHHBIN IEKTPUUECKUN TOK 6 2 1 2 1
Tema 28 R, Cwu L B menu nepeMeHHOro Toka 6 2 1 2 1
Tema 29 DeKTpoMarHuTHbIE KoJeOaHuUs 7 2 2 2 1
Tema 30 Teopust MakcBemia 2 2
Tema 31 DNEKTPOMarHuTHBIE BOJIHBI 5 2 2 1
Tpernii cemecTp, Beero 81| 24| 14| 12| 31




Paznea S Onrtuka 47| 12 8 10 17
Tema 32 DJIeKTpOMarHuHas Teopus CBETa 4 2 2
Tema 33 BonHoBBIE cBOICTBA 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 DJIeMEHThI KBAHTOBOW MEXaHUKH 5 2 1 2
Tema 37 3aKOHBI ABUKEHUSI MUKPOUACTHUIL 5 2 1 2
Paznea 6 du3uka atoma 34| 12 6 2| 14
Tema 38 N3nyuyenue atoma Bosiopoaa 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 KBanrtoBas 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
JIBUKEHUS. YIIIOBasi CKOPOCTh U yckopeHue. Kunemarnka BpaniareabHOro
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 &

["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
ckopoctr. Dddext Jomnepa

Tema 10

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




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

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
sanep. Peakuus neneHus u cuHresa. SlnepHas sHepretuka. PaqnoakTuBHOCTD.
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)
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Pasnen 1 Mexanuka 36 4 3 27
Tema 1 Brenenue. Kunemaruka. Mexannueckoe JBUKEHUE. 5 1 3
Tema 2 JlMHaMuKa MOCTYNaTeIbHOTO ABUKEHUS 4 1 3
Tema 3 Pabora u sHeprus. 5 1 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. 4 1 3
Tema 7 DJEMEHTHI CIEMAIBbHON TEOPUN OTHOCUTEIBHOCTH. 4 1 3
Tema 8 Mexanunueckue KoneoaHus 3 3
Tema 9 VYipyrue BOIHbI 3 3
Paznen 2 Mouiekyasipaas pusuka 26 3 3 20
Tenta 10 MosnekynsipHO-KHUHETUYECKasi TEOPHUs UeaTbHBIX 4 1 3
razoB
Tema 11 SIBnenus nepenoca 4 1 3
Tema 12 OCHOBBI TEPMOAUHAMUKH 4 1 3
Tema 13 Kpyrossle nporieccsl 1 TEMIOBBIE ABUTATENN 5 1 1 3
Tema 14 PeanbHble rassl. 4 1 3
Tema 15 Teepasle Tena. 5 5
Pa3znen 3 DJIeKTPUYECTBO 68 4 2| 60
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. 12 1 10
Tema 20 DIEKTPOEMKOCTb. DHEPIpUsl AIEKTPUIECKOTO MOJISL. 10 10
Tema 21 IToCcTOSIHHBIN IEKTPUUECKHUI TOK 11 1 10
Tema 22 PaboTta 1 MOIITHOCTH MMOCTOSTHHOTO TOKA 10 10
Pasnen 4 Marnerusm 51 3 4 44
Tema 23 MarnauTHO€ nosie 11 1 10
Tena 24 Cuna Amnepa. [IpoBOJHUK C TOKOM B MAarHUTHOM 1 1 10
noJe.
Tema 25 BeliecTBO B MArHUTHOM TIOJIE 6 1 5
Tema 26 SIBnenus EeKTPOMarHUTHOM MHIYKIIMU 11 1 10
Tema 27 [lepeMeHHBIN ANEKTPUUECKUNA TOK 2 1 1
Tema 28 R,Cwu L Buenu nepeMeHHOT0 TOKa 2 1 1
Tema 29 DNEeKTpOMAarHUTHBIE KOJIeOaHUs 2 1 1
Tema 30 Teopust Makcseina 5 5
Tema 31 DJIEKTPOMArHUTHBIE BOJHBI 1 1
Paznen S Onrtuka 51 3| 48
Tema 32 DJIeKTpOMarHuHas Teopus CBETa 11 1| 10




Tema 33 BosiHOBBIE CBOICTBA CBETA 5 5
Tema 34 TennoBoe uzny4yeHue 10 10
Tema 35 KBanroBas Teopus csera 5 5
Tema 36 DNeMEHThl KBAHTOBON MEXaHUKHU 11 1| 10
Tema 37 3aKOHBI JBUKEHHUS MUKPOUYACTHIL] 9 1 8
Pa3nen 6 ®du3uka aroma 70 3 67
Tema 38 N3nyuyenue atoma Bosiopoaa 11 1| 10
Tema 39 CtpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB 10 10
Tema 40 ®dusuka sapa 11 1| 10
Tema 41 DJleMEeHTapHbIE YaCTHUIIbI 10 10
Tema 42 30HHAas TEOPUS TBEPABIX TEI 21 1| 20
Tema 43 KBaHnTOBas onruka 7 7

Ha npomexyTouHy0 aTTecTalnio OTBOAUTCS 22 4acoB.

Coaep:xkanue TUCHHUIIMHBI (3209HO€ 00y4eHHe)

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

10



[Iporneccrl B konebarennbHOM KOHTYpe. CBOOOHBIE U 3aTyXalOIIe BEIHYKICHHbIC

Tema 29
anekTpuaeckue konedanus. Dopmyna Tomcona.

Tena 30 [Tonoxenus teopun Makcseia. Toku cmenenus. Ypasaenus Makcseiia B
UHTETpaNbHON opme

Tema 31 N3nyuyenue, 3HEprus IEKTPOMarHUTHLIX BOJIH. BexkTop YmoBa-Ilovitunra. [llkana

SJICKTPOMArHUTHBIX BOJIH

[Tokazarens npenomieHus BemecTBa. OCHOBHBIE 3aKOHBI T€OMETPUUECKON
Tema 32 ontuku. MaTepdepenuus ceera. YcioBue MakCuMyMa 1 MUHIMYMa
uHtepdepenmu. [lpumenenue siBieHust UHTEpGEPEHIIUN CBETa

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 33

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

Buemmnuii porosdpdext. ['unoresa DitHiureitna. @otonsl. /laBneHue ceeta.

Tema 35 O dexr Komnrona. [Ipumenenue Gpotorddexra. @usnueckas npupoaa
dorocunTe3A.
Bonnsr ne bpoitns. {udpakmus 31eKTpoHOB 1 HEUTPpOHOB. COOTHOIICHUS
Tema 36 HeonpeneaeHHocTel [ eizenOepra. BomHoBast PyHKINS U €€ CTaTUCTHYECKAs
MHTEpIIpeTalus

VYpasuenue lllpenunrepa 1uis cTauOHAPHBIX COCTOSHUN MUKPOYACTHII.
MukpouacTuiia B JTHOMEPHOU IPSIMOYTOJIbHOM NOTEHIMAIbHOM sime. KBaHTOBaHME

Tewa 37 SHEPrUM U UMITyJIbca YacTull. [[pOHNKHOBEHNE YaCTULIBI YEPE3 IHEPTETUUECKUI
Oapwep.
W3nydenne aroma Bonopona no bopy. AToM BogopoJa B KBAHTOBOM MEXaHUKE.
Tema 38 KBanToBbie uncna. Criun s51ekrpoHna. [IpaBuiio or6opa. O0bscHEeHHE THHEHYATHIX

CIICKTPOB aroMa.

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

Crpoenue aromubIx saep. [Ipupona saepubix cui. Jledekr mace u 3Heprusi CBI3H
Tema 40 sanep. Peakuus neneHus u cuHresa. SlnepHas sHepretuka. PaqnoakTuBHOCTD.
3aKOH paJMoaKTUBHOIO pacnaja.

Knaccudukanus. Tunsr B3anMoneicTBusi. YacTUIIBI M aHTHYACTHUIIHI.

Tema 41
[IpeBpatienust yacTuil ¥ 3akoHbI coxpanenus. Kapku. Kocmuueckue my4u.
BasnenTtHnasi, 3anpenieHHas 1 cBOOOIHAS 30HBI. 3aIl0OJITHEHHE 30HHBIX YPOBHEH B
Tema 42 MeTaiax, JUAJIEKTPUKaX U NoidynpoBoaHukax. [lomynpoBonnuku. CoOCcTBeHHAs U

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

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

6. IlepeueHb y4yeOHO-METOAMYECKOI0 OOeclmeYeHUs sl CAMOCTOATEJbHOH pPadoThI
o0y4yarouuxcs Mo AMCUMUIINHE (MOLYJII0)

JInteparypa Aj1sl cCaMOCTOATEIbHOI pa0OThI CTY1eHTOB

1. ®usuka : yueO-meToa. marepuaisl s cryd. [-kypca @HITO / M-Bo cen. xo3-Ba PO ; ®I'OY
BIIO Mxesckas [CXA ; coct. U. T. Pycckux. - Mxesck : PUO Mxesckas [[CXA, 2009. - 75 c.
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2. Pycckux, M. T. DnekTpoMarHeTusM : [JUCTaHIMOHHBIA Kypc Ha riardopme moodle] : s
CTyIIeHTOB 2 Kypca arpourkeHepHoro ¢akynsrera / U. T. Pycckux ; ®I'BOY BO Mxkenckas [[CXA. -
Nxesck : [6. u.], 2018. - URL: http://moodle.izhgsha.ru/enrol/index.php?id=142

3. Mexanuka W MoJekymspHas ¢usuka. MHauBuayanmbHbIE 3aaHUs JJIs  CTYICHTOB
METOIMYECKUE YKa3aHUs I CTYICHTOB OYHOUW (pOopMBI 00yUeHHs HarpaBiICHUS « ATPOUHKEHEPUs» /
cocraBurenu: O. B. Kap6ans, U. T. Pycckux. - MxeBck : PUO Uxesckas 'CXA, 2020. - 20 c. -
URL: http://portal.izhgsha.ru/index.php?q=docs&download=1&id=42628

Bomnipocel 1 3agaHus 11 CaMOCTOATENIbHOI padoThl (0uHast opma 00yUeHUs )
IlepBoiii cemectp (38 4.)

Bun CPC: JIaboparopnast pabota (rmoarotoBka) (8 4.)

Bun ydeOHOrO 3aHATHS, HANPABICHHBIM Ha YIIyONleHHWE W 3aKpeIUICHHE 3HAHWM, MPAKTUYCCKUX
HABBIKOB, OBJIAJICHUE METOAMKON M TEXHUKOW OSKCIepuMeHTa. [Ipu MOArOTOBKE OCYIIECTBISETCS
M3yYEHHE TEOPETHUECKOTO MaTepurana, U3y4eHHe METOANKHU IKCIIEPUMEHTA, BHITTOTHEHNE KOHCTICKTA K
naboparopHoii padore.

Bun CPC: Pacuerno-rpaduueckue padboTsl (BeimonHenue) (12 4.)

CpencTBo MpoBEepKH YMEHUW MPUMEHSTH MOJIyYCHHBIC 3HAHUS T10 3apaHee ONMPECICHHOW METO/IUKE
JUTsI peIeHus 3a/1a4 WIIW 3aIaHUH 110 MOJTYJTIO WU JUCIIUIUIHHE B IICJIOM.

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

Cucrema cTaHIAPTU3MPOBAHHBIX 33/IaHUM, TIO3BOJISIONIAS] ABTOMATU3UPOBAThH MPOIEypy H3MEPEHUs
YPOBHS 3HAHUW U YMEHUH 00yJaroIierocs.

Bug CPC: Pa3Ho-ypoBHEBBIE 3a7auu U 3ajaHus (BbinosiHeHue) (12 4.)

Paznuuaror 3amaum W 3amaHus: a) PENPOAYKTHBHOTO YPOBHSI, TO3BOJISIIONINE OICHWUBATh U
JTUArHOCTHPOBATh 3HaHWE (haKTHUEeCKOoro marepuaia (0a30BbIe MOHATHS, aJTOPUTMBI, (aKThI) W
yMEHHE TPAaBWJIHHO WCIIOJIB30BaTh CIICIIMAIbHBIE TEPMHUHBI M TIOHSATHSA, y3HABaHHE OOBEKTOB
M3y4YCHUS] B paMKax OIPEJACICHHOTO pas3fena IUCHUILIMHBI, ©0) PEKOHCTPYKTHBHOTO YPOBHS,
MTO3BOJISIONINE OICHWBATh W JUATrHOCTHPOBATh YMEHHS CHHTE3MPOBATh, aHAIM3UPOBATh, 0000IIATh
(akTHUeCKU © TEOpEeTHYECKH Marepual ¢  (GOPMYJIUPOBAHUEM KOHKPETHBIX  BBIBOJIOB,
YCTaHOBJICHUEM ITPUYMHHO-CJICICTBEHHBIX CBS3€H; B) TBOPYECKOTO YPOBHS, TIO3BOJISIOIINE OIICHUBATD
W JTUAarHOCTHUPOBATh YMEHUS, WHTETPUPOBATh 3HAHMS PA3JIMYHBIX O0NacTeH, apryMEHTHPOBATh
COOCTBEHHYIO TOUKY 3PCHHS.

Bropoii cemectp (11 4.)

Bun CPC: PacuetHo-rpadudeckue padboTsl (BbITTOIHEHHE) (6 U.)

CpenctBo MpoBEpKH YMEHHUI MPUMEHSATH MOTYYCHHBIE 3HAHUS 10 3apaHee OMPEeICHHOW METOIUKE
JUTS PEIlieHus 3a71a4 WK 3aJaHUI 110 MOYITIO MU TUCIUTUTHHE B LIETIOM.

Bun CPC: JIabopatopnast pabota (rmoarotoska) (5 4.)

Bun yueOGHOro 3aHATHs, HAnpaBJICHHBIH Ha YIIyOJIeHUE W 3aKpeIUiCHUE 3HAHWH, MPaKTHYCCKHX
HAaBBIKOB, OBJIQJICHHEC METOJUKOM M TEXHHKOW J3KcTepuMeHTa. [Ipu MOAroTOBKE OCYIIECTBISICTCS
M3y4YeHHUE TEOPETUIECKOTO MaTeprasa, i3yueHUe METOIUKHU YKCIIEPUMEHTA, BHITIOJTHEHNE KOHCTICKTA K
nmabopaTopHOU padore.

Tpernii cemectp (31 4.)

Bun CPC: Pacuetno-rpaduueckue padots! (Beimonsenue) (10 4.)
CpencTBo MpoBEpKH YMEHUW MPUMEHSTH MOJyYCHHBIC 3HAHUS 110 3apaHee ONMPECIICHHOW METO/IUKE
JUTSI peIeHuUs 3a/1a4 WK 3aIaHUH 110 MOJTYJTIO WU JUCIIUIUIHHE B IICJIOM.

Bun CPC: JIaboparopnast pabota (rmoarotroBka) (6 4.)
Bun yueOHOTO 3aHATHS, HAPABJICHHBIN HA yIITyOIeHNEe U 3aKPETUICHNE 3HAHUH, PAKTUIECKUX

HAaBBIKOB, OBJIaACHHUC MCTOHHKOﬁ M TEXHUKOH OKCIICPUMCHTA. HpI/I IMMOATOTOBKE OCYHICCTBIIACTCA
U3y4YCHUE TEOPETHUECKOTO MaTepuaa, U3y4eHUe METOJMKH YKCIIEPUMEHTA, BBIMTOJHEHUE KOHCIIEKTa K
naboparopHoii padore.

Bun CPC: PazHo-ypoBHEBBIC 3a/1a4H ¥ 3a7aHus (BeimoiaHeHue) (10 4.)
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Pasnuyaror 3agaum M 3agaHu: a) PENPOAYKTHBHOIO YpOBHS, IO3BOJISIONIME OLEHUBAaTh U
JMarHOCTUPOBATh 3HaHUE (pakTHdyeckoro marepuana (6a30BbIe MOHATHSA, aJTOPUTMBI, (aKTh) U
YMCHHUC TNPAaBUIIbHO HCIOJIB30BATL CHCHHUAJIBHBIC TCPMHUHBI W TIOHATUA, Y3HABAHUC O6’beKTOB
U3y4eHHs B paMKax OIPEIeNICHHOTO paslena AUCHUIUIUHBI;, O) PEeKOHCTPYKTUBHOTO YpPOBHS,
MO3BOJIAIOMIUC OLCHUBATL U JUATHOCTUPOBATH YMCHHA CHUHTC3UPOBATH, AHAJIMU3UPOBATD, O606H_[3.TL
dakTHUeCKUd M TEOpEeTHMYECKUMH Marepuan ¢  (GOPMYJUPOBAHHEM KOHKPETHBIX BBIBOJIOB,
YCTAaHOBJICHUCM IIPUIHUHHO-CIICACTBCHHBIX CB}I3CI>'I; B) TBOPYCCKOI'O YPOBH#, TO3BOJIAIONIUC OLICHUBATH
U JIMaTHOCTHPOBaTh YMEHHUS, HMHTETPUPOBATH 3HAHMS PA3IUYHBIX O0NacTed, apryMEeHTHUpPOBATh
COOCTBEHHYIO TOUKY 3PCHHUS.
Bun CPC: Tect (moxroroBka) (5 4.)

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

Bonpoch! u 3a5aHuA 1J1s1 CAMOCTOSITeIbHOM PadoThl (3a04Has popma 00ydeHH)

Bcero yacoB camocTosiTesibHOM padoThI (266 4.)

Bun CPC: JIabopatopnast pabota (moarotoBka) (70 4.)
Bun ydeGHOro 3aHsATHs, HAlpaBICHHBIM Ha YIIyOlleHWE W 3aKperyieHHe 3HAHUM, MPaKTUYECKUX
HABbIKOB, OBJIAJICHUE METOAMKON M TEXHUKOW SKcrepuMeHTa. [Ipu MOAroTOBKE OCYIIECTBISETCS
M3y4YeHHE TeOPETHUECKOro MaTepuraa, N3y4eHne MEeTOAUKHI SKCTIEPUMEHTA, BHIIOJTHEHHE KOHCIIEKTa K
nmabopaTopHO pabore.

Bun CPC: PacuetHo-rpadudeckue padboTsl (BoimosiHeHHE) (60 49.)
CpenctBo mMpoBEpKH YMEHHUI MPUMEHSATH MOTYYCHHBIE 3HAHUS 10 3apaHee OMPEIeICHHOW METOIUKe
JUTS PEIieHus 3a1a4 WK 3aJaHUH 110 MOYITIO MU TUCIUTUTHHE B LIETIOM.

Bun CPC: Tect (moaroroBka) (72 4.)
Cucrema cTaHIapTU3UPOBAHHBIX 3a/JlaHUM, TIO3BOJISAIONIAsT ABTOMATU3UPOBATh MPOILEypy U3MEpPEHUs
YPOBHS 3HAaHUM U YMEHUH 00ydaromerocs.

Bun CPC: Pa3Ho-ypoBHEBBIC 3a/1a4H ¥ 3a7aHus (BeINoaHeHNE) (64 4.)
Pasnmuyaror 3amaum W 3amaHus: a) PENPOAYKTHBHOTO YPOBHS, TIO3BOJISIONINE OLEHUBATh U
JUArHOCTUPOBATh 3HAHUE (PAKTUUECKOTO Marepuana (0a30Bble MOHATHSA, alTOPUTMBI, (aKThl) U
YMEHHE TPABWILHO WCIOIb30BaTh CHEIHAIBHBIE TEPMUHBI W TIOHSTHUS, y3HABAaHUE OOBEKTOB
M3yYCHUsS B paMKaxX OIPENEICHHOTO pasiena AUCHHUILIUHBL, 0) PEKOHCTPYKTUBHOTO YpOBHS,
MO3BOJISIONIME OIICHWBATh M JUArHOCTUPOBATh YMEHHUs CHHTE3UPOBATh, aHAIM3MPOBATh, 0000IIaTh
(dakTUYeCKUid W TEOpeTHYeCKWil wmarepwal ¢ (HOpPMyIUPOBAHUEM KOHKPETHBIX BBIBOJOB,
YCTaHOBJICHHUEM MPUYMHHO-CIICICTBEHHBIX CBS3€i; B) TBOPYECKOTO YPOBHSI, MO3BOJISIONINE OLICHUBATh
U JAMATHOCTHPOBATH YMCHHS, WHTETPUPOBATH 3HAHUS PA3IUYHBIX OO0JACTEH, apryMEHTHpPOBATH
COOCTBEHHYIO TOUKY 3PCHHUS.

7. TeMaTuKa KypCcOBbIX Pa0OT(IPOEKTOB)

KypcoBbie paGoThI (TPOEKTHI) MO TUCIUTUIMHE HE TPEAYCMOTPEHBI.

8. ®oHJ 01IEHOYHBIX CPEACTB IJIfl TEKYLIero KOHTPOJISI M MPOMEKYTOYHOM aTTeCTAlluN
8.1. Komnerenuunu v 3Tranbl GopMUPOBAHUSA

Konpl komnereHui Otansl GOpMUPOBAHUS
Kypc, dopma Pa3nensl IUCIMIUINHEBL
CEMECTpP | KOHTPOJIA
OIIK-1 1 xypc, 3auer Pazpen 1:
MexaHuka.
ITepBbIit
cemecTp
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OIIK-1 1 kypc, 3auer Paznen 2:
MornekynspHasi pU3HUKa.
IIepsbiit
ceMecTp
OIIK-1 OIIK-5 1 kypc, Ok3amen |Pasnen 3:
DIEKTPUUECTBO.
Bropoit
ceMecTp
OIIK-1 OIIK-5 1 kypc, Ok3amen |Pasnen 4:
Marunerusm.
Bropoit
ceMecTp
OIIK-1 OIIK-5 2 Kypc, Ok3amen |Pasnen 5:
OnTuka.
Tperunii
ceMecTp
OIIK-1 2 Kypc, Ok3amen |Pasnen 6:
®dusuka aroma.
Tpernii
ceMecTp

8.2. Iloka3aren U KPUTEPHH OLCHNBAHUS KOMIIETCHINH, IIKAJIbI OLlCHUBAHUS

B pamkax wu3ydyaeMOHM JUCLUIUIMHBI CTYJEHT JEMOHCTPUPYET YPOBHU OBJIAJCHUS
KOMIICTCHIUSIMU:

I1oBBIIICHHBIN YPOBEHbB:

JIOCTUTHYTBIN ypOBEHb OILIGHKH PE3yJbTaTOB OOYYEHUS SBISCTCS OCHOBOW i (OpMUPOBAHUS
KOMIETEHITUH, cooTBeTcTByIomux TpeboBanmsiM PI'OC. ObGyuaromuecss CrOCOOHBI HCIOJIb30BATh
CBEIICHUS M3 PA3IMYHBIX MCTOYHHUKOB JUISl YCIEIIHOTO MCCIEAOBAaHUS W TOWCKAa pEIICHUS B
HECTaHJIaPTHBIX MPAKTUKO-OPHUEHTUPOBAHHBIX CUTYyaIUAX.
ba3oBblii ypoBEHb:
06yqalonmec;1 HpOI[eMOHCTpI/IpOBaJII/I pesyanaTLI Ha ypOBHe OCO3HAaHHOI'O BJIaACHHA 3HAHUAMU,
yMeHI/ISIMI/I, HaBBIKaAMMH. O6yan0u1Hec;1 CHOCOGHLI aHaJII/ISI/IpOBaTI:, HpOBOI[I/ITI: CpaBHeHI/Ie nu
000CHOBaHKE BBIOOpA METO/IOB PEIICHUS 33/1aHUI B TPAKTUKO-OPUEHTUPOBAHHBIX CUTYalLIUsX.
[ToporoBblii ypoBEHb:
JIOCTUTHYTBI ypOBEHb OIICHKH PE3YJIbTaTOB OOYUYCHMs IOKa3bIBAET, YTO OOydaroluecs: 00JaialoT
HEOOXOIMMON CUCTEMOI 3HaHUH U BIaJICIOT HEKOTOPHIMU YMEHHUSAMH 1O AucuuIuinHe. O0ydaroniuecs
CMOCOOHBI TMOHMMAaTh W HWHTEPIPETHPOBATH OCBOCHHYIO HH(OPMAIMIO, YTO SIBISETCS OCHOBOMU
yCTeurHoro (popMupoBaHus yMEHUI U HABBIKOB ISl PELICHUS IPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4.
YpoBeHBb HUXKE IIOPOTOBOIO:
Pe3ynbraTtel 0O0ydeHUs CBUIETEILCTBYIOT OO0 YCBOCHHMH HMMH HEKOTOPBIX JJIEMEHTApPHBIX 3HAHHUM
OCHOBHBIX BONPOCOB IO IUCHHUILIMHE. JlOmyIlIeHHbIE OMMWOKM W HETOYHOCTH ITOKa3bIBAIOT, UTO
CTY/ICHTBI HE OBJIaJIC]TH HEOOXOIMMON CUCTEMOM 3HAHUM 10 AUCITUTUINHE.

YpoBeHb [[Ixana oneHUBaHUA I MPOMEKYTOUHON
c(hOpMUPOBAHHOCTH aTTecTaluu
KOMITCTCHIIUN DK3aMeH 3auer
(maddepeHmpoBaHHBIN
3a4eT)
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[ToBbIlIEHHBI 5 (oTIM4HO) 3a4TEHO
bazoBsrit 4 (xoporo) 3a4TEHO
IToporosslii 3 (YIOBIETBOPUTEIBLHO) 3a4TEHO
Hwmxe moporosoro 2 (HEeyIOBIIETBOPUTENIBHO)  |HE 3aYTCHO

Kputepuu orieHK 3HaHUI CTYAEHTOB MO JUCILUILTHHE

Ouenka Xopo1o:
[TonHoTa 3HaHMIA: ypOBEHb 3HaHUN B 00bEME, COOTBETCTBYIOIIEM ITPOrpaMMe MOATOTOBKH, JOMYIIEHO
HECKOJIBKO HETPYOBIX OIIHUOOK.
Hanuune ymeHuii: mpoieMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHHS, PEIIEHbl BCE OCHOBHBIE 3aJ]aul C
HerpyObIMH OIIMOKaMH, BBITIOJIHEHBI BCE 3a/1aHUS B TOJTHOM 00beMe, HEKOTOPhIE ¢ HeI0UeTaMu.
Hannuve HaBbIKOB (BJIaZIeHHE OIBITOM): MPOJEMOHCTPUPOBAHBI 0a30Bble HABBIKUM IPU PEIICHUU
CTaHJapPTHBIX 3a/1a4 C HEKOTOPHIMU HE0UYETaMHU.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITANA:
- c(OopMHPOBAaHHOCTH KOMIIETEHIIUH B 1IEJIOM COOTBETCTBYET TPEOOBAHUSM;
- UMEIOIIMXCS 3HAHWW, yYMEHMH, HAaBHIKOB M MOTHBAallMM B II€JIOM JOCTAaTOYHO [UISl pPELICHHS
CTaHJAPTHBIX MPAKTHYECKUX (MpOoheCCHOHABHBIX ) 3a/1a4.
VYpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUIN: CPEITHUM.

OueHka YI0BIE€TBOPUTENBHO:
[TomHOTA 3HAHMI: MUHUMAJIBLHO JIOMYCTUMBIA YPOBEHB 3HAHUM, JOMYIIIEHO MHOTO HETPYOBIX OIIHNOOK.
Hanuune ymeHuii: mpoaeMOHCTPUPOBAHbI OCHOBHBIE YMEHHSI, PEILICHbI TUTIOBBIE 33]]a4l C HETPYObIMU
olIMOKaMU, BHITIOJTHEHBI BCE 3aJJaHMsl, HO HE B ITOJIHOM O0BEME.
Hannuve HaBbIKOB (BNaJICHHE ONBITOM): MMEETCS MHUHUMAJbHBIH HaOOp HABBIKOB [UIsl PELICHUS
CTaHJaPTHBIX 3a/1a4 C HEKOTOPHIMU HE0YETaMHU.
XapakTepucTuka cpoOpMUPOBAHHOCTH KOMITETECHITHNA:
- c(OpMHPOBAHHOCTH KOMITETEHIIMN COOTBETCTBYET MUHUMAIIbHBIM TPEOOBAHUSAM;
- UMEIOIUXCS 3HAHUM, YMEHMI, HAaBBIKOB B  II€JIOM JOCTATOYHO MJIi PEUICHHUsS MPaKTUYECKUX
(mpodeccuoHaNbHBIX) 3a7a4, HO TpeOyeTCs JIOMOJHUTEIbHAs TMPAKTHKA 10 OOJBITUHCTBY
MPAKTHYECKUX 3a]ay.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUN: HUXKE CPETHETO.

Ouenka HeynoBneTBopuTeabHO:

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

Hanunure HaBBIKOB (BJ1aJIeHUE OIBITOM): TIPU PELUICHUH CTAaHJAPTHBIX 3a]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIC HABBIKW, UMEJIH MECTO IPYOBIC OITHOKH.

XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:

- KOMIIETEHLUS B IOJTHOU Mepe He c(hOpMUPOBaHa;

- WMEIIIMXCS 3HaHWM, YyMEHMH, HABBIKOB HEAOCTATOYHO JJIsi pEIIEHUS MPAKTHYECKHUX
(mpodeccrnoHanbHbBIX) 3a/1a4.

YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUN: HU3KHUH.

Ouenka He 3auteno:

[TonHOTa 3HAHUI: YpOBEHb 3HAHUH HMYKE MUHUMAIBHBIX TPEOOBAaHUH, HMENIN MECTO IpyOble OITMOKH.
Hanuyune ymeHwmii: npu pelieHud CTaHAAPTHBIX 3a1a4 HE MPOJAEMOHCTPUPOBAHBI OCHOBHBIC YMEHUS,
MMEI MECTO IrpyOble OITHOKH.

Hanuune HaBBIKOB (BJ1aJIEHUE OIBITOM): TIPU PELIEHUH CTAaHJAPTHBIX 33Ja4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIe HAaBBIKU, IMEJIH MECTO TPyObIE OIINOKH.

XapakrepucTuka cOpMHUPOBAaHHOCTH KOMITETSHIIUH:

- KOMIIETEHLIUS B TTOJIHOM Mepe He chopMUpOBaHa;

- UMEILIUXCS 3HAHWM, YMEHMH, HABBIKOB HEIOCTAaTOYHO JUI1 pELICHUS IPAKTHYECKUX
(mpoeccrnoHa bHBIX) 3a/1a4.

YpoBeHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUNA: HUZKHIA.

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

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

8.3. TunoBbie BONPOCHI, 32JaHUA TEKYLIEro KOHTPOJIS

Paznen 1: Mexanuka

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

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

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

3. Koneco Bpaiaercss Tak, 4TO 3aBUCUMOCTH yIVla TIOBOpPOTa pajauyca Kojeca OT BPEMEHHU
naetcst ypapaenuem [1= A1+B1t+C1t2 +Dt3, tne 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
YCKOpEHHUE TOYEK, JeKaIUX Ha 0001e paBHO 346 m/c2.

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

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

Paznen 2: MonekynspHast pusuka

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

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

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

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

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

Paznen 3: DnexrpudecTBo

OIIK-1 CriocobeH periarh TUIOBBIC 3a7a4d MTPOQPECCUOHATBHON JAESITEIBHOCTH HA OCHOBE 3HAHHUM
OCHOBHBIX  3aKOHOB  MAaT€MaTH4YeCKMX M  €CTECTBEHHbIX  HayK C  IPUMEHEHHEM
MH(OPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

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

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

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

4. AnroMyHMEBBIH IIApUK Maccoil 9 T, Ha kotopoM Haxomutcs 3apsan 10-7 Ki, momemieH B
Macino. OnpenenuTs BEJIMYMHY HAINPSHKEHHOCTH HANpPaBIEHHOIO BBEPX AJIEKTPUUECKOIO IOJIS, €CIH
U3-BECTHO, YTO IApUK 1aBaeT. [ImorHocTs Macna 0,901103 kr/m3.

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

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

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

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

3. DnekTpomuTka MOIIHOCTBIO 1 KBT ¢ HUXpOMOBOW cCHHMpanblo BKJIKOUAETCS B CETh
HanpspbkeHueM 220 B. Ckonbko METpOB HUXPOMOBOM IPOBOJIOKM auameTpoM 0,5 MM Hago B3ATh AJs
W3TOTOBIIC-HHUSL CIIUpaAjHM, 4TOOBI chupaidb HarpeBanachk a0 Temmeparypsl 900 °C? VnenbHoe
conporusieHne Huxpoma mpu 0°C cocrasisier 1 MkOmeM, a TemreparypHbIii K03(). COMPOTUBICHUS
0,4-10-3 K-1. Bcé BbinenuBLIeecs TEMIO UAET HA HATPEBAHUE CIIMPAIH.

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

5. K anementy ¢ JJIC, paBnoit 1,5 B, npucoeqununu katymky ¢ conpotupiearneM 0,1 Owm.
Amnep-MeTp MmokKaszajl cuily Toka, paBHyto 0,5 A. Koraa x 37eMeHTy NPUCOETUHIIIN TTOCIEA0BaTEIbHO
ene oaMH 3MeMeHT ¢ Takou ke JJC, To cuna Toka B TOM ke Karyimike okaszaiack 0,4 A. Haiitu
BHYTpPEHHEE CONPOTUBJIEHUE TIEPBOTO U BTOPOT'O JIEMEHTOB.

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

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

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

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

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

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

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

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

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

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

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

1) 80 mB; 2) 16 mB; 3) 0,16 B; 4) 0,8 B.
5. 3a 3 ¢ MarHUTHbIM MOTOK, IPOHU3BIBAIOLIUI IPOBOJIOYHYIO PAaMKY, PaBHOMEPHO
yBenuumics ¢ 6 B6 1o 12 B6. Yemy paBHo npu 3ToMm 3HayeHune J/1C MHAYKINUU B paMKe?
1)1 B; 2)2 B; 3)4 B; 4) 6 B.
Pazpnen 5: Ontuka
OIIK-1 CriocoGeH pemarh TUIOBBIE 3a/1a4d MPO(PEeCCHOHATBLHON AEATEIbHOCTH HA OCHOBE 3HAHUN
OCHOBHBIX  3aKOHOB  MAaTE€MaTH4YeCKMX M  €CTECTBEHHbIX  HAayK C  INPUMEHEHHEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH;

1. Paccmorpure mudpakmuio cBera Ha mmienu wiu pemerke. OmnpenenuTe HaIpaBJICHHE
MUHUMYMOB U MakCUMYMOB u3iyueHus. Kak 3aBUCAT OHU OT €ro 4acToThl U JUIMHBI BoiaHbI? Kakue
YCTpPOMCTBA MO3BOJISIIOT PA3JI0KUTh CBET B CIEKTP?

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

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

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

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

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

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

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

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

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

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

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

Paznen 6: ®usznka atoma

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

1. Kak mpoucXoauT 3an10JIHEHUE AIIEKTPOHHBIX COCTOSIHUM B aromMax?

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

11. Kunernueckas sHeprusi U paboTa BO BpamaTeIbHOM JBIKEHUU.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

26. Ilonepeunsle ¥ MPOOIbHBIE YIIPYTUe BOIHBI. [lapamMeTpbl BOIHBI (aMILIUTYA, IEPUO, 4acToTa,
JUITMHA BOJIHBI, BOJHOBOE 4YMCIO, (haza). YpaBHEHHE YNpPYrod BOJHBL. DJIEKTPOMATHUTHBIC BOJIHBI.
Hud-pepennmanbHoe ypaBHEHHE OJIEKTPOMArHUTHOM BOJHBI M €r0  pelIeHHe. JHEeprus
AJIEKTPOMAarHUTHHIX BOJIH. Bektop YMmoBa-IloiiTunra. 11Ikana anekTpoMarHuTHBIX BOJIH (PasilOBOJIHBI,
MH(paKpacHOE H3Jie-UeHHEe, CBETOBBIEC BOJHBI, YABTPA(PHOIETOBOE U PEHTIEHOBCKOE U3IYUCHHUE).
Tpernii cemectp (Ix3amen, OIIK-1, OIIK-5)

1. CBeToBBIE BOJTHBI. DJIEKTPOMAarHUTHAs MPUPOIa CBETOBBIX BOJIH. [loka3arenp npenomieHus Cpeibl.
3aKOHBI OTPAXKEHUS U IIPEJIOMIICHUS CBETA, IIOJIHOE BHYTPEHHEE OTPaKECHHUE.

2. Wnrepdepennus cpera. llpunuunel HaOmoneHus WHTEpGEpPEHIMH, KOT€PEHTHBIE BOJHBI,
ONTUYECKasl Pa3HOCTh XOJa ABYX KOT€pEHTHBIX JIy4ei, ycloBHE max U min UHTepdEepeHIH CBETa.
Omeir IOnra. Me-TepdepeHns Ha TOHKMX TUICHKaX, Kojiblla HproToHa. [lpumeHeHue siBIeHUS
nHTEep(EpPEHITNN CBETA.

3. Hudpakums ceera. [Ipunnun [toitrenca-®Openens, nudpaknus cBeta. Meron 30H DpeHers.
Judpakiys Ha MajbIX OTBEPCTUAX U MAJIOM JHCKE.

4. Tonspuzauus cBeta. EcTeCTBEHHBIM W MOJSPU30BaHHBIN CcBeT. 3akoH Mamoca. [lonspuzamus
CBETa NpU OTpaXEHUHU, 3aKOoH bproctepa. J[BoliHOE ydenpesnoMiieHHe, MOJApoubl. Bpaiienue
IJIOCKOCTH MO-Jigspu3anuu cBeta. [I[pumenenue sapneHus noispusanuu ceera. Jucnepcus cBera.
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5. Temmosoe HU3TYy4YCHUC. XapaKTepI/ICTI/IKI/I TCIIJIOBOI'O HM3JIYUCHUA: SHCPICTUUCCKAsd CBCTHUMOCTD,
CIICK-TpaJibHasd SHEPI. CBETUMOCTDb, CIICKTpaJIbHAd IMJIOTHOCTH 3HCPI. CBCTUMOCTU U e€ 3aBHCHUMOCTh
OT JJIMHBI BOJIHBI U3JTYYCHUH.

6. KBanToBas npupona ceera. @oToHBI, SHEpTHs, UMIYJILC GhoToHA. J[aBIeHHE CBETa.

7. Teopust aroma Bozopoza 1o bopy. 3akOHOMEPHOCTH B JIMHEWYAThIX CIIEKTpaxX MCIyCKaHUS aToMa
BO-10p0OJ1a, TOCTYNaThl bopa, u3iaydeHne U NOIIOIIEeHHE CBETa aTOMaMH BelecTsa 1o bopy. @opmyna
banemepa.

8. BomHOBBIE CBOWCTBa MHUKpPOUYACTHII, THUIOTE3a /i€ bpoilsisg, ombIThl MO0 AUGPAKIUUA IEKTPOHOB.
Coot-HomieHus1 HeompeaeneHHoCTel [eli3eHOepra: KOOpAUHATA-UMITYSIBC, PHEPTUS — BPEMS JKH3HU
gactull. BonHoBas ¢yHkuus u ee ¢dusnueckuii cmbici, BomHoBas (yHKIUS M BEpOSTHOCTH
HAXOXKICHHSI YaCTHIIbI B 3aJaHHOM 00bEeMe MPOCTPAHCTBA. YCIOBUE HOPMHUPOBKH.

9. 3akonbl naBWXeHUsS Mukpouactull. YpaBHeHue Illpenunrepa. Ypasuenue Illpenunrepa s
CTaI[O-HAPHBIX COCTOSHUI MHKpouacTull. [IBukeHue cBOOOIHON MUKpPOUYACTHUIBI B OJHOMEPHOM
MPOCTPAHCTBE. MUKpPOUYACTHUIIA B OTHOMEPHOM ITyOOKO# MOTeHIIMAIbHOH siMe. KBaHTOBaHME YHEPTUN
u uMmmyiabca uactull. Haumbonee BeposTHOE HAXOXKICHHE YACTUIBI B TMOTCHIMAIBHON sMe.
[TpoxoxkaeHue YacTUIIBl Yepe3 dJHepreTHIecKuii 0aprep. TyHHETbHBIH 2P eKT.

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

11. Cnun snektpona u onbIThl LITepHa-Iepiaxa, cMMHOBOE KBAHTOBOE YUCIIO, PEpMHUOHBI U OO30HBI.
[Tpunuun 3anpera [laynu, snekTpoHHBIE 000JIOUYKH U OpOUTANIN, CTPOCHUE SJIEKTPOHHBIX 000JI0UEK
MHOTOIEKTPOHHBIX aromax. Tabnuia Menneneena.

12. TopmMoO3HOE U XapaKTePUCTUIECKOE PEHTTCHOBCKOE U3NTydeHue, popmyna Mosinu.

13. CnoHTanHO€ U BBIHYXKJICHHOE wu3NydeHue. HopMmanbHass ¥ HMHBEpPCHasT HACEJICHHOCTh
SHEPreTUYECKUX YPOBHEH, MpUHLIUI padoThI J1azepa. [I[puMeHenue nazepos.

14. 3oHHas Teopus TBEpHOTO Tena. BanmeHTHas, 3ampenieHHas W CBOOOAHAS 30HBI, 3aIOTHEHUE HMX
anek-TpoHaMu. CTpyKTypa 30H MPOBOAHUKOB, TUIIEKTPUKOB U MOTYTPOBOJHUKOB

15. Crpoenue aromHoro smpa. Ilpupoma siaepubix cwi. Jledekr Macc u DHEpPrusi CBS3M sIIEP.
VYnenbHast HEPrus CBA3M U €€ 3aBHUCHUMOCTb OT MAacCOBOTO YHCJIAa 3JIEMEHTOB. SlIepHble peakiui,
3aKOHBI COXpaHe-HHsA NpU peakuusx. Peakuuu neneHUs W LEMHas siepHas peakuus, sAepHbIN
peakTop M aTOMHasi YHepre-Tuka. TepMosiepHbIe peaKkiuu.

16. PammoaktuBHOCTh. CTaOWiabHBIE M pPaJMOAKTUBHBIC W30TONBI, [ |-pacmaa, [I- pacnaf,
[J-u3nydyeHue. 3a-KOHbl paguoakTHUBHOTO pacnaga. llepmom momypacmaga. AKTUBHOCTb.
EcrecTBeHHas pain0aKTUBHOCTD.

17. Dnemenrapubie 4yacTuilpl. POTOH, JENTOHBI, ME30HBI, HYKJIOHBI, THIIEPOHBI U UX OCHOBHBIC
XapakTe-pucTUKU (Macca, BpeMs KU3HH, 3apsiji, CIIUH, B3auMOJeHCTBUE). YacTUIBI U aHTUYACTHUIIBL.
[IpeBpaiieHNs 9acTUI] U 3aKOHBI COXpaHeHUs. TUTIBI B3aMMOACHCTBHS MKy YaCTHIIAMUA U HOCUTEIN
B3auMozenicTeuil. KBapku.

18.  Hudpakuuss Dpaynrodepa ot omHou menu. [ludpaknuonHas pemietka. Paspermarormas
CIOCOOHOCTh ONTHYECKHUX MPUOOPOB. [udpakiiusg peHTTeHOBCKUX JTy4eH.

19. AOCONIOTHO dYepHOE Teno. 3aKOHbl TEIJIOBOTO  M3iIydeHus: 3akoH Kupxroda,
Creda-na-bonbimana, 3akoH cMmenieHuss Buna. YnerpaduoneroBas karactpoda. KBanrosas teopust
[Tnanka ternoBoro u3nydenus, popmyna [lnanka. [IpuMeHeHre 3aKOHOB TETUIOBOTO U3ITyYeHUS

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

21. Ipuamun 3ampera [laynm, SmeKTpOHHBIE OOOJIOYKHM M OpOWTANM, CTPOSHUE ODIICKTPOHHBIX
000JI0YeK MHOTORJIEKTPOHHBIX atoMax. Tabnuiia MeHeneena.

22. MukpodacTuiia B OJHOMEPHOW TIyOOKOW TMOTEHIMaIbHOW siMe. KBaHTOBaHME SHEpPruM |
uMmnyiabca dactull. Haubonee BeposTHOE HaAXOXKIACHHE YACTUIBI B TMOTEHIMAJIBHON  siMe.
[TpoxoxkaeHue YacTUIIbl Yepe3 dJHepreTHIecKkuii 0aprep. TyHHETbHBIH 2P ¢eKT.

23. BonHoBast QpyHKIMS U ee pU3NUeCKUid cMbIci, BomHOBas (yHKIUS M BEPOSTHOCTh HAXOXKICHHUS
YaCTHUIIBl B 33/IaHHOM 00bEMe MPOCTPAHCTBA. YCIOBUE HOPMUPOBKH.
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24. Yactuupl u anTruyacTulbl. [IpeBpallieHus yacTHIl ¥ 3aKOHBI COXpaHEeHUs. TUIblI B3aUMOJEHCTBUS
MEX/1y 4aCTULIaMU 1 HOCUTENHN B3aumozaecTeuil. KBapku.

25. CobOcTBeHHass W TNPHUMECHas MPOBOAUMOCTb, pP- W N-TIOJYIPOBOAHUKH, P-TI —TIEPEXOIBl B
MOJYTIPOBOJHHUKAX. BBIMpsIMUTENbHBIE CBOMcTBa p-m —TepexonoB. IIpuHummm paboTel auoAa,
TpaH3ucTopa, (POTOCONPOTUBIICHHUS, BEHTWIILHOTO (oTo3neMeHTa. [IpuMeHeHne norynpoBOIHUKOB B
TEXHUKE.

8.5. Meronnueckne MaTepualibl, ONpeAe/silOlINe NPOHeIyPbl OLEHUBAHUS 3HAHMI,
YMEHHUIl, HABBIKOB H (MJIH) ONbITA IEATEJbHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl ()OPMUPOBAHMS
KOMIeTeHI M
KoHTposib 3HAHUH CTYIEHTOB MO AMCLUUIUIMHE MPOBOAUTCS B YCTHOM M NHUCBMEHHOH Qopme,
IpeayCcMaTpUBaeT TEKYUIHMA M MPOMEXKYTOUHBIH KOHTPOJIb. MeToasl KOHTPOJIA: - TecToBas (opma
KOHTPOJIS; - YCTHast popMa KOHTPOJS. — ONPOC U OOIICHHE C ayIuTOPUEH O MOCTABICHHON 3a/1aue B
YCTHOU (opMe; - pellieHre OMpeAeNiCHHBIX 3aJlaHui (3a/1a4) MO TeMe MPAKTHYECKOTO Marepuana B
KOHIIE MPAKTUYECKOTO 3aHATHUS, B IENAX APPEKTUBHOCTH YCBOSIEMOCTH MaTrepHaja Ha MpakTHKE. -
MOOIIPEHNE UHIUBUAYAIBHBIX 3aJJaHHH, B KOTOPBIX CTYACHT MpopadoTai caMOCTOSTEIHHO OOJbIIOe
KOJINYECTBO JIONOJIHUTEIBHBIX HCTOYHUKOB JIMTEPATyphl. TEKylMi KOHTPOJIb IPEAYyCMaTpUBacT
YCTHYIO OpMY OTpOCa CTYIEHTOB M MUCbMEHHBIHN 3KCIPECC-OMPOC MO0 OKOHYAHHUIO U3YUSHUS KaXI0H
TEMBI.

9. Ilepedyenb y4ueOHOM JUTEPATYPBHI

1. ®usnka : [ DNeKTpOHHBIN pecypc] : yueOHOe MocoOue o OpraHu3aIliy U IPOBEICHUIO
npaktryeckux 3ausatuii / ®I'BOY BO Ydum. roc. yH-T S5KOHOMHKH U cepBuca. - Yda : [0. u.], 2015
- CucreM. TpeboBanus: Hanmane moaxroueHus K JIOKAJIBHOW ceTu akanemun u kK MaTepret ; Adobe
Acrobat Reader. - URL: https://lib.rucont.ru/efd/350682/info Y. 1 : Paznens «MexaHuka.
MonekynsapHas pusuka. Tepmonuaamukay / [coct.: O. A. Jlenucona).

2. AbnpaxmanoBa, A. X. @uzuka. Paznen "Mexanuka" : [ D1eKTpOHHBIN pecypc] : TEKCTHI
neknuii / A. X. Abapaxmanosa ; ®I'bOY BIIO Kazan. nai. uccnen. Texnon. yH-T. - Kazans : U3n-Bo
KHUTY, 2013. - on-line. - Cuctem. TpeboBanus: Hanmnuue noakimtodeHus K JOKaIbHOW CETH
akamemuu u K MaTepHeT. - URL: https://lib.rucont.ru/efd/302684/info

3. OnopHbIe KOHCIIEKTHI TI0 AIEKTPOMArHeTU3My : [ DIEeKTPOHHBIN pecypc] : yueOHoe mocodue /
10. B. bo6sines [u ap.]. ; @I'BOY BIIO Tynbckuii rocyapCcTBEHHBIN MeIarorndeckuii yu-T um. JI.
H. Toncroro. - Tyna : TI'TIY, 2015. - on-line. - CucteM. TpeboBanus: Hanuune moaxrodeHus K
JoKaJIpHOM ceTH akagemuu u kK MatepHert. - URL: https://lib.rucont.ru/efd/338176/info

4. Jlapuenko, B. M. ®wusuka : [ DnekTpoHHBINA pecypce] : yaeOHoe mocobue yisi u3ydeHus pasesa
Kypca cryneHtamu cnenuanbHocTeit: 080502.65, 250401.65, 250403.65, 150405.65 o4yHoii, 3a04HOM
1 04HO-3a04HOM opMm oOyuenus. U. 7. Ontuka / B. M. Jlapuenko ; [OY BITO CuoI'TV,
Jlecocubupckuii punmain. - KpacHosipek : [6. u.], 2011. - on-line. - CucteM. TpeOOBaHMs: HATUIHE
MOAKJTIOYEHHUSI K JIOKaJIbHOU ceTu akagemuu U K Mutepuer. - URL:
https://lib.rucont.ru/etd/261069/info

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 nmoaxiiroueHus K JOKaIbHOM ceTu akagemun U Kk Murepuet ; Adobe
Acrobat Reader. - URL: https://lib.rucont.ru/efd/238598/info Y. 1 : 'eomerpuyeckas ontuka / [cocCT.:
A. B. ITapamoHoOB 1 1p.].

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

10. Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn UHTepHeT
1. http://elib.izhgsha.ru/ - ObC ®I'BOY BO Hxesckas [CXA
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2. http://fizkaf.narod.ru - Kadenpa ¢puznkun MockoBCKOTO HHCTUTYTa OTKPBITOTO 00pa3oBaHUs

3. http://genphys.phys.msu.ru - Marepuamnsr kadeaps oomieit puzuku MI'Y um. M.B.JlomoHnocoBa:
y4eOHbIe TOCOOHS, (GU3NICCKUI MPAKTUKYM, BUACO- U KOMITBIOTEPHBIC IEMOHCTPAIIH

4. http://kvant.mccme.ru - KBaHT: HayqHO-TTONYISPHBINA (DHU3UKO-MAaTEeMaTHIECKHH Ky pHAIT

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

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

11. MeTtoguyeckne ykazanus 00y4armuMcs 0 OCBOCHUIO M CHUILTAHBI (MOIYJIA)

[lepen m3yueHueM NUCHUUIUIMHBI CTYAEHTY HEOOXOAMMO O3HAKOMHUTHCS € pabouell mporpammoi
JTUCHUILTUHBL, U3YYUTh EPEUeHb PEKOMEHIyeMOH JTUTepaTypbl, IPUBEICHHOM B paboueil mporpamme
TUCHMIUTUHBL. J{1s1 3¢ (deKTHBHOTO OCBOECHMS AMCLUUIUIMHBI PEKOMEHAYETCSl IMOCellaTh BCE BUIBI
3aHATUNA B COOTBETCTBUHU C PACIHCAHHWEM M BBIMOIHITH BCE JIOMAIHUE 3a/laHUsl B YCTaHOBJICHHbBIE
[perojaBaTesieM Cpoku. B ciydae mporycka 3aHsITH MO yBaXUTEIbHBIM IMPUYMHAM, HEOOXOIUMO
MOJIyYUTh y TIPETnoiaBaTelis HHANBUYalbHOE 3aJjaHKe 10 MporylieHHol Teme. [lomyuenHbie 3HaHUS
U YMEHHS B IPOLECCE OCBOCHUS IUCHUIUIMHBI CTYACHTY PEKOMEHIYETCs] MPUMEHSTH JJIs pelIeHUs
3a1ad, He 00s3aTeNbHO CBA3aHHBIX C MPOTpaMMON JTUCHUIUIMHBI. BrageHue KoMIeTEHIUSIMHU
JTUCHUILTMHBL B TIOJTHOM Mepe OyleT moATBepKaaTbes BammM yMeHneM CTaBUTh KOHKPETHBIE 3a]1auH,
BBISIBJISITH CYIIECTBYIOLIUE IPOOJIEMBI, peliaTh UX U MPUHUMATh Ha OCHOBE MOJyUYEHHBIX PE3yIbTaTOB
onTtuMaibHble pemieHusa. OCHOBHBIMM BHAAMM YYEOHBIX 3aHATHH A1 CTYACHTOB IO Yy4eOHOMH
TUCHMIUIMHE — ABISIOTCA: 3aHATUS  JIEKIMOHHOTO THIA, 3aHSATHUS CEMHUHApCKOro TUMA U
caMocCTosITelIbHas paboTa CTyAEHTOB.

®op™mbl paboOTHI Mertoauueckue yKa3aHus s 00ydaronuxcs

Jlexumonnsle 3ausATHs |PaboTa Ha JIEKIMH SBISETCS OYCHb BaKHBIM BHUJIOM JIEATEIBHOCTH IS
U3yYeHUs AUCUUILINHBI, T.K. Ha JIEKIUU MPOUCXOAUT HE TOJIBKO COOOIIECHHIE
HOBBIX 3HaHM, HO U CUCTeMAaTH3alus U 00001eHe HAKOTUIEHHBIX 3HAaHUH,
dbopMupoBaHUE Ha UX OCHOBE UIECUHBIX B3MIIAI0B, YOSKACHUMH,
MHUPOBO33pEHUS, Pa3BUTHE MO3HABATENbHBIX U MPOGECCHOHATBHBIX
UHTEPECOB.

Kparkue 3anucu nexkuuii (KOHCIIEKTUPOBAHKE) IOMOTAET YCBOUTH Marepuall.
Hanmcanue KoHCIIEKTa JIGKLIUH: KPATKO, CXEMaTUYHO, [TOCIIET0BATEIbHO
(UKCHPOBATH OCHOBHBIE MOJIOKEHUS, BEIBOABI, (POPMYITHPOBKH, 0000IICHNUS;
1IoMeuaTh Ba)KHbIE MBICIIH, BBIJICJIATH KITIOYEBBIE CIIOBA, TePMUHBL. KOHCTIEKT
JydIle MOoIpa3IeNaTh Ha MMyHKTHI, naparpadsl, cCOOI0aas KPaCHYIO CTPOKY.
[IpuHIMNIaNBHBIE MECTa, ONpeeNeH s, (POPMYIIBI CIEAYET COPOBOXKIATH
3aMEUaHUSIMH: «BaXKHO», «0CO00 BaXKHO», «XOPOIIO 3aIIOMHUTEY U T.II.
[IpocnymuBanue 1 3aKMCh JEKIIMA MOXKHO MPOU3BOAUTH MPH MTOMOIIN
COBPEMEHHBIX YCTPOICTB (AUKTO(OH, HOyTOYK, HETOYK H T.IL.).

Paboras HaJ KOHCTIEKTOM JIEKIIMA, BCEra CIeayeT UCI0Ib30BaTh HE TOJILKO
y4eOHUK, HO U Ty JINTEPATypy, KOTOPYIO TOTOTHUTEIHLHO PEKOMEH/I0BAT
JIEKTOP, B TOM YHCJI€ HOPMAaTHBHO-TIPABOBBIE aKThl COOTBETCTBYIOIIEH
HanpaiaeHHOCTHU. 1o pe3ynbraTram paboThl ¢ KOHCIIEKTOM JIEKIIUH CIEAYET
0003HauYUTh BOMPOCHI, TEPMUHBI, MaTepHall, KOTOPBI BBI3BIBAIOT TPYAHOCTH,
MTOMETUTh U TIOIBITATHCS HAUTH OTBET B PEKOMEHIyeMoU tuteparype. Eciau
CaMOCTOSITENILHO HE yIaeTcsl pa300parbcsi B MaTepuase, He00X0IuMo
chopMyaupoBaTh BOMPOC U 3a7aTh MPETOAaBaTEN0 Ha KOHCYIbTALUY, Ha
3aHATUU CEMUHAPCKOTO TUIIA.

JIeKIIMOHHBII MaTepHa sBiseTcss 0a30BbIM, C KOTOPOTO HEOOXOAMMO HAa4aTh
OCBOEHHE COOTBETCTBYIOLIETO Pa3Jiesa WIN TEMBI.

JlaGoparopHsie [Ipn moAroToBKe K 3aHATUAM U BBIIIOJHEHUH 33JaHUN CTYIEHTaM CIIETYeT
3aHATHS UCIIOJIb30BaTh JUTEPATyPy U3 PEKOMEHJOBAHHOI'O CIIMCKA, A TAKXKE
PYKOBOJCTBOBATBCS YKa3aHUSAMU U PEKOMEHAALNUSIMH MIPENOAABATENS.
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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;

- MPOAHANIU3UPOBATE JIUTEPATYPY, PEKOMEHIOBAHHYIO M0 U3y4aeMOMY
pasneny (MoayI);

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

- peIInTh 3aIlaHHbBIC IOMAITHUE 3/1aHUS;

- IpU 3aTPyAHEHUSIX C(HOPMYTHUPOBATH BOMPOCHI K MPEIOIaBATEIIIO.

B koHIIE Ka)KI0TO 3aHATHUS THIIA CTYACHTHI MOJTYYalOT «IOMAIITHEE 3aIaHUC)
JUTSL 3aKpeTUICHHsSI TPOIIGHHOTO MaTepuaia. JloManiHue 3a1anus
HEOOXOMMO BBITIOHATH K KOXKAOMY 3aHATHIO. CJI0XKHBIE BOIIPOCH MOXKHO
BBIHECTH Ha 0OCYKIICHHE Ha 3aHSITUN CEMHHAPCKOTO THIIA MK Ha
WH/IMBUIyaJIbHbIC KOHCYIIBTAIINH.

CamMmocTogTeabHas
pabora

CamocrosTenbHast paboTa CTYJEHTOB SIBJISIETCS COCTABHOM YacCThIO UX
y4eOHOM pabOThl U UMEET LEIBIO 3aKpeIJICHNE U YIITyOJIeHUE TTOyISHHBIX
3HAHWI, YMEHUW W HABBIKOB, TIOUCK ¥ IPHUOOPETCHNE HOBBIX 3HAHUM.
CamocrosTenbHas padoTa CTyIEHTOB BKJIIOUAeT B c€0s OCBOCHHE
TEOPETUYECKOTO MaTepHalia Ha OCHOBE JICKIUH, PEKOMEHIyeMOM
JUTEPATYPHI; TOATOTOBKY K 3aHATUSM CEMHUHAPCKOTO THIIA B
UH/IMBUYaJIbHOM U TPYHIIOBOM pexume. COBETHI 110 CaMOCTOSITEIbHOM
paboTe ¢ TOYKHM 3pEHUs HCTIONB30BAHUS JIUTEPATYPbI, BDEMEHH, [ITyOHHbI
pOpabOTKH TEMBI U JIP., @ TAK)KE KOHTPOJIb 3a JeSITEIbHOCTBIO CTYACHTA
OCYILECTBIIAETCS BO BPEMS 3aHATHM.

Lenbto mpenogaBarens sBISETCS CTUMYIMPOBAHUE CAMOCTOSTEIBLHOTO,
yIIyOnEHHOTO U3y4eHHUs MaTepuala Kypca, XOpouo CTpyKTYpPUPOBAaHHOE,
MOCTIEIOBATENIEHOE U3JI0KEHUE TEOPUH Ha 3aHATHUAX JIEKIIMOHHOTO THIIA,
0TpabOTKa HABBIKOB PELICHHUS 3aa4 U CHCTEMHOT0 aHaJIM3a CUTyaluid Ha
3aHATUSAX CEMHUHAPCKOTO TUIA, KOHTPOJIb 3HAHUN CTYJCHTOB.

Ecnu camocTosTeIbHO HE yAaTI0Ch pa300paTbcs B Marepuaie,
chopMynupyiTe BOIPOCHl U 00pAaTUTECh Ha TEKYIIEH KOHCYIBTAIlMH WIN Ha
OnmvpKaifIelt IeKIMK 3a MTOMOIIIBIO K TIPETIO01aBaTelNto.

[ToMrMO camMOCTOSITENTLHOTO N3Y4YEHUS MaTepUaoB IO TeMaM K
CaMOCTOSITENIbHOM paboTe 00yJaromuxcsi OTHOCUTCS MOJATOTOBKA K
MPAKTHYECKUM 3aHITHSIM, [I0 pe3yJabTaraM KOTOPOU MpeICTaBIseTCs] OTYET
MIPETIO/IaBaTelIi0 U MPOXOTUT cobeceioBaHHeE.

[Tpu camocTOATENHHON MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO
oOyJaromuiics:

- OpraHu3yeT CBOIO AESITEIbHOCTh B COOTBETCTBUU C METOIUYECKUM
PYKOBOJICTBOM IO BBITIOJTHEHHIO MPAKTUYECKUX paboT;

- U3y4aeT HH(OPMAIlMOHHbBIE MATEPHUAIBI;

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

B pesynbrare BHIIOTHEHUS BUIOB CAMOCTOSTEIBHON pabOThl MPOUCXOIHUT
(dbopMHpoBaHUE KOMITETEHIINH, YKa3aHHBIX B paboueil mporpaMmsl
JTUCUUTITUHBI (MOYJIS).

26



IIpakTnueckue DOopMBI OpraHu3aluy IPAKTUYECKUX 3aHATUN OIPEIEIIAIOTCS B

3aHATHS COOTBETCTBHUH CO CHEIUPUISCKUMHU 0COOCHHOCTSIMU yUEOHOM JTUCIUTUIMHBI
U nesiMu 00ydeHus. MiMu MoryT OBbITh: BBINIOJIHEHUE YIIPAXKHEHUH, peleHne
TUIOBBIX 33134, PEILICHUE CUTYallMOHHBIX 3a7a4, 3aHsATHsI 110
MOJIEIMPOBAHUIO PEAIbHBIX YCIOBUH, 1€JI0OBBIE UTPBI, UTPOBOE
IIPOEKTHPOBAHNE, UMUTALIMOHHBIE 3aHATHUS, BBIE3/IHBIC 3aHATHS B
OopraHu3anuu (IpeanpusITHs), 3aHATUA-KOHKYPCHI U T.4. [Ipu ycTHOM
BBICTYIUIEHUH 11O KOHTPOJIBHBIM BOIIPOCAM CEMHUHAPCKOI'0 3aHATHUS CTYAEHT
JIOJDKEH M3Jarath (He YMTaTh) MaTepHuail BHICTYIUICHHUS] CBOOOHO.
Heo0xonrMo KOHIIEHTPUPOBATh CBO€ BHUMAHUE HA TOM, YTO BBICTYIUICHUE
JIOJDKHO OBITH 00palleHo K ayAUTOPUH, a He K MPENoaBaTelo, T.K. 3TO
3HAYUMBIN acTeKT (POPMHUPYEMBIX KOMITETCHIINH.

ITo oxkOHUaHMM CEMUHAPCKOTO 3aHATHUS 00ydaroLIeMyCsl CleyeT IOBTOPUTh
BBIBOJIbI, TIOJIyYEHHBIE HA CEMUHAPE, POCIIEAUB JIOTUKY UX TOCTPOEHUS,
OTMETHB IOJIOKEHU, JISKalIUe B UX OCHOBE. J1J1s1 3T0ro o0yyarouemycs B
TEYECHNE CEMUHApa CJIeLyeT AesaTh NOMEeTKHU. boree Toro, B ciy4ae
HETOYHOCTEH M (WJIM) HEMOHUMAaHUS KaKoTro-JIM00 BOTPOCca MPOMICHHOTO
Marepuaia oOyJaromemMycs cieayeT 00paTuTbes K MPernojaBaTelIto 1is
HOJTY4EHUs] HEOOXOJUMOM KOHCY/IBTALMH U Pa3bsICHEHUSI BO3HUKILEH
CUTyalH.

[Tpu MOATOTOBKE K 3aHATHUAM CTYyACHTAM CJIEIyeT UCIOIb30BaTh JUTEPATyPy
13 PEKOMEHIOBAaHHOTO CIIMCKA, a TAK)KE PyKOBOJICTBOBATHCSA YKa3aHUSMU U
PEKOMEHIALMsMU NIPENoaBaTers.

[lepen xaxabIM 3aHATUEM CTYAEHT U3y4aeT IUIAH 3aHIATHUS C IEPEYHEM TEM U
BOIIPOCOB, CIIUCKOM JIMTEPATyphbl U JOMAITHUM 3a/1aHUEM 10 BHIHECEHHOMY
Ha 3aHATHE MaTepUaly.

CTyneHTy peKOMEHTyeTCs CIIeNyoIasl CXeMa OATOTOBKH K 3aHSTHIO H
BBITTOJTHEHHUIO IOMAIITHUX 33JaHHM:

- MPOpabOoTaTh KOHCIIEKT JICKITHIA;

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

- U3YYHTh PEIICHUS TUTIOBBIX 3a/1a4 (TP HAJTHYUN);

- peIIUTh 3aIlaHHbBIC IOMAITHUE 3a/IaHUS;

- IpU 3aTPyIHEHUSIX C(HOPMYTUPOBATH BOMPOCHI K MPEIOJaBATEIIIO.

B koOHIIE Ka)KI0TO0 3aHATHS CTYACHTHI MOJTYYAIOT «IOMAIITHEE 3aIaHue) JIJIs
3aKperuIeHHsI TPOHICHHOTO MaTepurana. JloManiaue 3aanus HeoOX0IMMO
BBITTOJTHATH K K&KAOMY 3aHATHIO. CII0)KHBIE BOIPOCH MOKHO BBIHECTH Ha
00CyXIIeHHE Ha 3aHITHUH WU Ha UHIWBUAYaIbHBIC KOHCYJIBTAIINH.

Onucanue BO3MOXKHOCTEH U3y4YeHHs TMCUUILTUHBI Junamvu ¢ OB3 u unBaanaamu
OOyyaromuMcsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBSl MPEAOCTABISIOTCS CHElHAIbHbIC
y4eOHUKH, y4eOHble MOcoOus M TUAAKTHYECKHE MaTepualbl, ClielualbHble TEXHUUECKHE CPelICTBa
o0y4yeHHs] KOJUIEKTMBHOTO W WHIUBUAYaJIbHOTO IOJIb30BAHUS, YCIYTU acCUCTeHTa (TIOMOIIHUKA),
OKa3bIBAIOIIETO  OOyYaromUMCS HEOOXOAMMYIO TEXHHYECKYI0 IOMOIb, a TaKke YyCIyru
CYPIOIEPEBOTYMKOB U TU(IOCYPAONEPEBOTUUKOB.

OcBoeHHe IUCHMILTUHBI (MOAYNA) OOyYarolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
MOKET ObITh OPraHU30BaHO COBMECTHO C JIPYTUMH 00y4arOIIMMUCS, a TaK K€ B OTAEIBHBIX TPYIINax.
OcBoeHHe IUCHMILTUHBI (MOAYNA) OOyYarolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
OCYUIECTBIIIETCA C YYETOM OCOOEHHOCTEH MCUXO(PU3NYECKOTO Pa3BUTHS, WHINBUAYATbHbBIX
BO3MOXKHOCTEH U COCTOSTHUS 3710POBbSL.

B memnsx qocTynmHOCTH MOMy4YeHUs BBICIIIETO 00pa30BaHus 0 00pa30BaTeIbHOM MPOrpaMMe JIMIIAMHU C
OTPaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbSI IPU OCBOCHUH TUCIUTUIMHEI (MOJyJIs) 00eCTIednBaeTCsI:

1) ny1st U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMH 310POBBS IO 3PEHUIO:
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- IPUCYTCTBUE ACCHUCTEHTA, OKA3BIBAIOIINI CTYIEHTY HEOOXOAUMYIO TEXHHYECKYIO0 TIOMOIIb C y4ETOM
WHAVBUAYATBHBIX OCOOCHHOCTEH (TmoMoraeT 3aHsATh pabouee MecTo, MepEelBHUraThCsl, MPOYUTATh H
oopMHTH 3a/1aHNE, B TOM YHUCIIE, 3aMMCHIBAsI IO JUKTOBKY),

- THCBbMEHHBIE 3aJaHUsl, a TaKXKE MHCTPYKIHMH O TOpPSJIKE HUX BBIIOIHEHUS OQOPMIISIIOTCS
YBEJIMUYEHHBIM HIPU(TOM,

- cHenuaibHble YUYeOHUKH, YUCOHBIC MOCOOUS W TUIAKTUYECKHE MaTepHalibl (MMEIONIUe KpPYITHBIN
mpudT WK aynuodaitie),

- THIUMBHIYaJIbHOE paBHOMEPHOE ocBeleHue He Meree 300 ok,

- mpu HEOOXOAUMOCTHU CTYACHTY JIJsi BBIMOTHEHHUS 3a/JaHUs TPENOCTABISICTCS YBEITUYHMBAIOIICE
YCTPOUCTBO;

2) Uit NI ¢ OTPAaHUYEHHBIMHA BO3MOXKHOCTSIMH 3I0POBBS IO CITYXY:

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

- obecreunBaeTcs HaJIWYUE 3BYKOYCHIJIMBAIOUICH ammapaTypbl KOJUJIEKTUBHOTO TOJB30BaHUS, MPH
HEO0OXOUMOCTH oOyuaroremycs MIPEIOCTABISIETCS 3BYKOYCHJIUBAIOIIAs ammaparypa
WHAVNBUIYATHHOTO TIOTH30BAHHS,

- obecrieunBaeTcs HaJIeKaIMMK 3BYKOBBIMU CPECTBAMH BOCIIPOU3BEACHUS HH(OpMAIUY;

3) s M ¢ OTPAaHUYCHHBIMH  BO3MOXKHOCTSMHU  3[IOPOBBS, HUMEIONINX  HAPYIICHUS
OTIOPHO-/IBUTaTENILHOTO armapara (B TOM YHCJIE C TSDKEIBIMUA HAPYIICHUSIMH JIBUTATEIbHBIX (DyHKITUH
BEPXHUX KOHEUYHOCTEH MU OTCYTCTBHEM BEPXHUX KOHEUHOCTEH):

- MUChMEHHBIEC 3aJ]aHMs BBIMIOJHSIOTCS Ha KOMIIBIOTEPE CO CIELHAIU3UPOBAHHBIM MPOrPaMMHBIM
o0ecredyeHrneM I HaJUKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKEJIaHHUI0 00YYaroIIerocs 3a/laHusl MOTYT BBITIOJIHATHCS B YCTHOU hopme.

12. Ilepeyenb MHPOPMAITMOHHBIX TEXHOJIOTHH
WHpopMamoHHbIe TEXHOJIOTMH PeaTH3aliy JUCHUIUINHBI BKIIOUAIOT

12.1 IIporpamMHoe oOecriedeHue
1. Onepanuonnas cuctema: Microsoft Windows 10 Professional. IToamucka Ha 3 roma. lorosop Ne
9-b/1/19 ot 07.02.2019. INocnenusis poctynHas Bepcus nporpammsel. Astra Linux Common Edition.
Horosop Nel73-I'K/19 ot 12.11.2019 .
2. bazossrii makeT mporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas munensus. JJoroBop Ne79-'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas mumensus. Jorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. beccpounas mumensus. Jlorosop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. beccpounass mumensus. JloroBop Nel06-I'K or 21.11.2011. P7-Oduc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

12.2 CoBpeMeHHble mnpoeccHOHANbHBIE 0a3bl JaHHBIX M HHGOPMALMOHHBIE
CIIPaBOYHbIE CHCTEMBI
1. MadopmanmroHHO-CIIpaBOYHAs cHcTeMa (CIpaBOYHO-TIpaBoBasi cucTema) «KOHCYTBTaHT TUTOCH.
Cormamenne Ne HKIT2016/JICB 003 ot 11.01.2016 s wucmonb30BaHUS B yYEOHBIX IIEIISAX
6eccpounoe. OOHOBISETCS pEryisipHO. JIMIEH3UsI Ha Bce KOMIBIOTEPHI, UCIONb3yeMble B y4yeOHOM
Ipouecce.
2. IIpodeccuonanbupie 6a3pl naHHbIX Ha Maargopme 1C: [lpeanpusitie ¢ JOCTYNHBIMU
koHpurypauusmu  (1C: ERP  Arponpomsiiennsiii komrmieke 2, 1C: ERP Duepreruka, 1C:
Byxrantepust monokosaBona, 1C: Byxrantepust ntunedadbpuku, 1C: Byxranrepus sneBaropa u

koMOuKopMmoBoro 3aBona, 1C: O6menurt, 1C: Pectopan. @pout-oduc). Jlunen3nonHsiit goroBop Ne
H8775 01 17.11.2020 .

13. MarepuajibHO-TEXHHYECKOE o0ecneyeHue TUCIUITHHBI(MOILYJIs)
MaTepHaHBHO-TCXHquCKOG 066CH€‘ICHI/IC JUCHUITIINHBI:
OcHaleHue ayaiuTopuid
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1. YyeOnas ayquropusi /Ui IPOBEACHUS 3aHATUH JEKIIMOHHOTO ¥ CEMHHAPCKOTO THIIA, TPYIIIOBBIX
UHAVBUAYAJIbHBIX KOHCYJIbTALUM, TEKYIIErO0 KOHTPOJISI U NMPOMEXYTOUYHOW arrecTaluu. AyauTopus,
YKOMIUICKTOBAaHHAS CHEIHMAIU3UPOBAHHOM MeOeIbl0 M TEXHHYECKHMMU CpPEACTBaMHU OOydeHUs,
CITy>KaIllMMU JUTsl IPEACTaBICHHUS yueOHOM nH(popManuu O0BIION ayTuTOpun

2. YyeOHas ayquTopus Ui MPOBEACHUS 3aHATUH JEKIIMOHHOTO ¥ CEMHUHAPCKOTO THIIA, TPYIIIOBBIX
UHAVBUAYAIbHBIX  KOHCYJBTALIMH, TEKyLIEro KOHTPOJAS M  IPOMEXYTOYHOM  arTecTaluuu
(mpakTHYECKUX 3aHATHH). AyOUTOpUS, YKOMIUICKTOBAaHHAs CIELUAIU3UPOBAHHOW MeOenbIo,
KOMIBIOTEpAMH € HEOOXOJUMBIM IPOrpaMMHBIM oOOeclieueHueM, BbIXoAOM B «MHTepHeT» U
KOpPIIOPAaTUBHYIO CETh YHUBEPCUTETA

3. YueOHast ayauTopusi AJisl IPOBEACHUS 3aHATHH JIGKIIMOHHOTO ¥ CEMHHAPCKOTO TUIA, TPYIIOBBIX U
UHAVBUAYAIbHBIX  KOHCYJBTALMH, TEKyLIEro KOHTPOJAS M IPOMEXYTOYHOM  arTecTaluu
(;1abopaTOpHBIX — 3aHATHH). AyIUTOpHUS, YKOMIUIEKTOBAHHAs CHELMAIM3HMPOBAHHONW MeOEeNbIo,
KOMIBIOTEpAMH € HEOOXOJUMBIM IPOrpaMMHBIM OOeclieueHueM, BbIXoAOM B «MHTepHeT» U
KOpPIIOPAaTUBHYIO CETh YHUBEPCHUTETA, YCTaHOBKAa U1 TPagyupOBaHUs BOJIBTMETpa IpPU IMOMOIIH
amrIepMeTpa.; YCTaHOBKa Uil M3MEPEHHsS KpUBOM HAMAarHWYMBAaHUA W IE€TIM MarHUTHOTO
rucrtepesnca (heppoMarHeTUKOB ¢ MOMOINBIO ocuuiuiorpada; YcranoBka mns usmepenust KIIJ[ u
ko3¢ ¢ummenta Tpanchopmanuu TpaHcopmaropa.; YCTAaHOBKAa JUII HM3MEPEHHS pa3MEepoB U
oIpeesieHHe MapaMeTpoB 0ObEMOB TEJ MPAaBUIBHOI reoMeTpruIecKoi (POpMBL.;

4. Ilomemenue mjsi caMoCToSITeNIbHON paboThl.IlomerieHne OCHAIEHO KOMITBIOTEPHONW TEXHUKOH C
BO3MO)KHOCTBIO TOJKIIOUEHUs] K ceTH VIHTepHeT M oOecneueHHeM [JOCTyna B 3JIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBLHYIO CPEY OpTraHU3AIIH.

5. IlomemieHust 11 XpaHeHUs. U TPO(YUIAKTUIECKOTO 00CTy )KUBaHUS y4eOHOTO 000PYIOBaHHS.
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