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1. I_Ie.]'lb U 3aJa9Y1 U3YUYCHUSA TUCHUITIMHBI

lens wu3y4yeHHS MUCHMIUIMHBI - (OPMHUPOBAHHWE TPEACTABICHUHN, TOHATHNW, 3HAHUA O
(GbyHIaMEHTAIbHBIX 3aKOHAX KJIACCHUYECKOM M COBPEMEHHOM (M3MKM M HABHIKOB NPUMEHEHHUS B
NMpOPECCUOHAIBHOW ~ JEATEIBbHOCTH  (PU3MYECKMX METOJOB HM3MEPEHHUHW W  HUCCIICIOBAaHHM,
MO3BOJISIOIINX OBIAAETh TPEOOBAaHUSAM KOMIETEHLINN

3amaun JUCIUTIIINHBL:
- - W3y4YeHHE 3aKOHOB MEXaHUKH, TEPMOJWHAMUKH, SJIEKTPOMArHeTH3Ma, ONTUKH U aTOMHOMU
bu3uKy;;
- - OBIIQJICHHE METO/IaMH JIA0OPATOPHBIX UCCIIEIOBAHUL;
;

- - BBIpa0OTKa YMEHHH 10 MPUMEHEHHIO 3aKOHOB (PU3HMKH B TEXHUKE.

2. MecTo aucuuiuiaibl B cTpykrype OOII BO
HuctuumnnuHa « PU3nKa» OTHOCHTCS K 0a30BOM 4acTH y4eOHOTO IJIaHa.
HucuununHa uzydaercs Ha 1, 2 kypee, B 1, 2, 3 cemecTpax.

OcBoenne nUCHUTUITHHBL «Du3ukay SBISETCS HEOOXOAMMOW OCHOBOHM IUIS MOCIEIYIOIIETO
U3Y4YEeHUs JUCLIUIUINH (TIPaKTHUK):

[IpuknagHas MeXaHUKa;

DNEeKTPOTEXHHUKA U JJIEKTPOHUKA;
TemmomaccooOMeHHOE 000PYI0BaHHE MTPEATIPUATHIA,
TertoBbIC IBUTATEIN U HarHETATEH,
DNEeKTPUYECKUE MAILIMHBI U anmnapathl.

B mnpomecce wu3ydeHus IUCHMIUIMHBI CTYJEHT TOTOBUTCS K BHUAAM NPOo(ecCHOHATBHOM
JESITENbHOCTH M PEIICHHIO MpodecCHOHANBHBIX 3aad, npexycMoTpeHHbIXx @T'OC BO u yueOHBIM
IIJIAHOM.

3. TpeOoBaHus K pe3yJabTaTaM OCBOCHUS JUCHUIIMHBI
[porecc n3yueHws TUCIUATUTMHBI HATIPABJICH Ha (pOpMUpPOBaHIE KOMITCTEHITHIA:

- OIIK-2 CpnocodeH NpUMEHATH COOTBETCTBYWINMI (H3MKO-MaTeMAaTHYeCKM amnmapar,
MeTO/Ibl AHAJIN3a U MOJeJTUPOBAHMSA, TEOPETHYECKOI0 U IKCHEPHMEHTAIBLHOI0 MCCIeI0BAHUS
NPH peleHn NpogecCHOHAIBHBIX 32124

3HaHUSA, YMEHHS, HaBBIKH, (QOpPMHUpYyEMbIe 10 KOMIETEHIMH B paMKaxX JIUCHUIUIUHBI, H
WHANKATOPBl OCBOCHUS KOMIIETEHITHH

CTyeHT NOJKEH 3HATh:

Knaccudecknie © COBpEeMEHHBIE METONbI HCCIEAOBAHUS B O0NACTH JNEKTpUDUKAIHH |
aBTOMAaTH3aIlUU CEILCKOI'0 XO3IMUCTBa

CryneHT A0KEeH YMETh:

[IpoBOANUTH 3KCHIEPUMEHTANBHBIC HMCCICIOBAHUS B OO0JACTH JJICKTpUPUKAIMM W aBTOMATH3AIUU
CEJILCKOI'0 X035 CTBA.

CTyneHT 10/KEeH BJIaJIeTh HaBBIKAMMU:

Knaccuueckumu u COBpPCMCHHBIMU METOAaMMU HCCJICOOBAHUA B obnactu BHGKTpI/I(bI/IKaL[I/II/I u
aBTOMaTHU3aliuu CCIIBCKOI'O X03sicTBa

- YK-1 CnocoGeH ocymecTBJSITb MOMCK, KPUTHYECKHI aHAJIW3 W CHHTe3 HHpoOpManMu,
NPUMEHSATH CHCTEMHBIH MOAX0/ /ISl pellleHHs MOCTABJIEHHbIX 32124

3HaHUs, YMEHHSA, HaBBIKM, (OPMHUpPYEMbIEe [0 KOMIIETCHIMM B paMKax AUCHUIUIUHBI, |
VWHJUKATOPBI OCBOCHUS KOMIIETCHIINH

CTyneHT H0KeH 3HATh:



OcHOBHbIE  3aKOHBl ~MaTEMaTHYECKHUX, €CTECTBEHHOHAayYHbIX U  OOIIeNpOoQecCHOHANbHbBIX
JTUCLMIUIAH, WH(POPMAIMOHHO-KOMMYHUKALMOHHBIE TEXHOJIOIMHM, HEOOXOIUMBIC ISl pPELICHUS
TUTOBBIX 3a/Jad B oOnactu arpoumkeHepuu. CrenuaibHble MPOrpaMMbl U 0a3bl JaHHBIX MpU
pa3paboTKe, aBTOMaTU3aluU U pacyeTe YHEPreTHUECKOro 000py10BaHus

CTyneHT 10KEeH YMETh:

Pemarp TunoBsle 3a1auu npodeccuoOHANBHON NesSTeIbHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB
MaTEMaTHYeCKUX M E€CTECTBEHHBIX HAyK C TMPUMEHEHUEM HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTUH

CTyneHT 10/DKEeH BJIaJIeTh HaBBIKAMHU:

OcHOBHBIMU 3aKOHaMU MaTEeMaTUYECKUX u €CTECTBEHHBIX HayK,
MH(POPMALIMOHHO-KOMMYHUKAITUOHHBIMU TE€XHOJIOTUSIMH /ISl PELICHHS CTAaHAApPTHBIX 3a1ady B
arpoumxkeHepuu. CrienualbHBIMU TporpaMMamMu M 0a3aMu JTaHHBIX IpU pa3paboTKe W pacuere

SHEpPreTUde-CcKoro 000pyIoBaHUA,
XO0351CTBA

CpCaACTB aBTOMAaTU3alluu U BHCKTpI/I(l)I/IKaL[I/II/I CCIIBCKOTO

4. O0beM TUCHHUILVIMHBI U BU/bI Y4eOHOH padoThl (ouHasi gopma 00yueHmst)

Bcero IlepBoiit  |Bropoit  |Tperuit
Bun yuebHoi paboTs 4acoB ceMecTp |cemecTp |cemecTp
KonrakTHas paGora (Bcero) 190 70 70 50
[IpakTHueckue 3aHATUA 56 22 20 14
JlekuroHHbIE 3aHATHS 86 30 32 24
JlaGopaTopHblie 3aHITHS 48 18 18 12
CamocTosiTesibHas padoTa (Bcero) 116 38 47 31
Buabl npoMexyTOYHOM aTTeCTAMU 54 27 27
3auer +
DK3aMeH 54 27 27
O0mas Tpy10eMKOCTb 4achl 360 108 144 108
O0mas Tpya10eMKOCTh 3a4eTHbIE
eTHHHIbI 10 3 4 3

O0bem IMCOMIJIMHBI M BUABI Y4eOHOI padoThl (3a04Has (popMa 00ydeHHUsT)

Bcero Ilepsbiit  (Bropon  |Tperuit
Bun yuebHOM paboThI 4acoB CeMecTp |ceMmecTp |ceMecTp
KonTakTHas padora (Bcero) 36 14 12 10
[IpakTrueckue 3aHATUA 8 4 4
JlaGopaTopHblie 3aHITHS 18 8 4 6
Jlex1IMOHHbBIE 3aHATUS 10 6 4
CamocrosiTesqbHasi padoTa (Bcero) 302 85 128 89
Buasl npoMeXyTOYHOM aTTeCTalMU 22 9 4 9
3auer 4 4
DK3aMeH 18 9 9
Oo0masi Tpy10eMKOCTb Yachl 360 108 144 108
Oo0masi Tpy10eMKOCTh 3a4eTHbIE
eIUHHULbI 10 3 4 3

5. Coneprxkanue QM CHUNINHBI

TeMaTuyeckoe MIaHMpPOBaHue (0O4HOE 00yYeHue)
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IlepBblii cemecTp, Beero 108 30| 22| 18| 38
Pazpnen 1 Mexanuka 66| 18| 12| 14| 22
Tema 1 BBenenue. Kunemartnka. MexaHnueckoe IBHKEHUE. 7 2 1 2 2
Tema 2 JnHamuKa nocTynaTeabHOIO IBUKEHUS 7 2 1 2 2
Tewma 3 PaGoTa u sHeprus. 7 2 1 2 2
Tema 4 MexaHuka TBEpIOTo Tea. 12 2 2 2 6
Tema 5 Mexanuka u nedopmariisi TBEpAOro Teia 7 2 1 2 2
Tema 6 Tsarorenue. DeMeHTbl TEOPUU MOJISI TATOTEHHUS. 5 2 1 2
Tema 7 DJIEMEHTHI CIIEHHATBHON TEOPUH OTHOCUTEIHHOCTH. 5 2 1 2
Tema 8 Mexanuueckue KoyieOaHus 8 2 2 2 2
Tema 9 Ynpyrue BoJgHbI 8 2 2 2 2
Pa3nea 2 MouexkysipHas pusuka 421 12 10 4| 16
Teaa 10 MonekynspHO-KHHETUYECKasi TEOPHSI UJI€aTbHbBIX 10 ) ) 6

ra3oB
Tema 11 SABnenus nepeHoca 8 2 2 2 2
Tema 12 OCHOBBI TEPMOAMHAMUKH 8 2 2 2 2
Tema 13 KpyroBeie mpo1iecchbl u TEMI0BbIE JBUTATEIN 6 2 2 2
Tema 14 PeanbHble raszel. 5 2 1 2
Tema 15 TBepapie Tena. 5 2 1 2
Bropoii cemectp, Beero 117( 32| 20| 18| 47
Paznen 3 DJIeKTPUYECTBO 49| 14 8 6| 21
Tema 16 DIIEKTPOCTATUUECKOE MOJIEe 6 2 2 2
Tema 17 Teopema ['aycca u ee mpuMeHeHue 6 2 1 3
Tema 18 IToreHuman 3J1€eKTpUYECKOrO MOJI. 5 2 1 2
Tema 19 BemiecTBo B 37IEKTpUYECKOM IOJIE. 6 2 2 2
Tema 20 DNEKTPOEMKOCTh. DHEPIPUS AMEKTPUUECKOTO TTOJIS. 5 2 3
Tema 21 IToCTOSAHHBIN JIEKTPUUYECKHI TOK 14 2 4 2 6
Tema 22 PaboTta 1 MOIITHOCTH TTOCTOSTHHOTO TOKA 7 2 2 3
Paspnen 4 Marnerusm 68| 18| 12| 12| 26
Tewma 23 MaruauTHO€ 1noJie 8 2 2 2 2
Tema 24 Cuna Amnepa. [IpoBOJIHUK ¢ TOKOM B MAarHUTHOM 9 ) ) ) 3
noJe.

Tewma 25 BemiecTBO B MArHUTHOM 10JIE 7 2 2 3
Tema 26 SIBneHus 31EeKTPOMArHUTHOM UHIYKIUU 7 2 2 3
Tema 27 [lepeMeHHBII ANEKTPUUECKUN TOK 9 2 1 2 4
Tema 28 R,Cu L B uenu nepeMeHHOro TOKa 9 2 1 2 4
Tema 29 DIIeKTpOMarHUTHBIE KoJIeOaHus 9 2 2 2 3
Tema 30 Teopusa Makcseiia 4 2 2
Tema 31 DJIEKTPOMArHUTHBIEC BOJIHBI 6 2 2 2
Tpernii cemectp, Beero 81| 24| 14| 12| 31




Paznen 5 OnTuka 47| 12 8 10| 17
Tema 32 DneKTpoMarHvHas Teopus CBETa 4 2 2
Tema 33 BonnoBrie cBOMCTBaA cBETa 12 2 2 4 4
Tema 34 TennoBoe u3iryyeHue 12 2 2 4 4
Tema 35 KBanTtoBas Teopus cBeta 9 2 2 2 3
Tema 36 DJIEMEHTHI KBAHTOBOM MEXaHHKH 5 2 1 2
Tema 37 3aKOHbI JBMKEHUSI MUKPOYACTHIL 5 2 1 2
Paznen 6 ®dusnka aroma 34| 12 6 2| 14
Tema 38 N3nyuenne atoma BOgopo/ia 6 2 2 2
Tema 39 CrpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB 8 2 2 4
Tema 40 ®dusuka sapa 5 2 1 2
Tema 41 DJIeMEHTapHbIE YaCTULIBI 5 2 1 2
Tema 42 30HHAas TEOPUs TBEPIBIX TEN 5 2 1 2
Tema 43 KBanToBas ontuka 5 2 1 2

Ha npomMexxyTouHyto arrectanuio OTBOAUTCSA 54 4acos.

Conep:kaHue IMCHUIIMHBI (0YHOE 00yUeHUe)

Homep Tembl

Conep:kanue TeMbl

Tema 1

OnemenTsl kKuHeMaTuku. Cuctema orcuera. Tpaekropus. Bekrop nepemenieHusl.
CkopocTb, yCKOpEHHE U ero cocrapistonie. Kunemarnka paBHOyCKOPEHHOTO
JBUKEHMSI. YTIIOBasi CKOPOCTh U yckopeHue. Kunemaruka BpaniaTeapHOro
JBUKECHMSL.

Tema 2

3axonbl HetoTona. Cuna. Cuiiel TpeHust. IMiysibe. 3aKOH COXpaHEHUs UMITYJIbCA.
Ilentp Macc. YpaBHenue Memepckoro.

Tema 3

Oueprus. Pabora. MomnocTs. Kunetnyeckast 1 HOTeHIMANbHASL SHEPTUHU. 3aKOH
COXPAaHEHHUs PHEPTUU. Y Jap aOCOIIOTHO yNPYTUX U HEYNPYTUX TE.

Tema 4

MowmenTt unepnuu. Teopema [ltelinepa. MoMeHT cuiibl. 3aKOH JUHAMUKHI
BpallaTelbHOITO ABMKEHUsA. KiuHeTrnueckast sHEprus BpalaTeIbHOTO IBHKCHHUS.

Tema 5

MoMeHT UMITyJIbCa U 3aKOH ero coxpaHenus. CBoOoaubIe ocu. ['mpockor.
Hedopmarus TBepaoro tena. 3akoH ['yka.

Tema 6

3axonbl Kenuiepa. 3akoH BcemupHOro taroreHus. Cusa TSKeCTH U BeC.
Hesecomocts. [lone Tsrorenus u ero HanpspkeHHOCTh. PaboTa v moteHnuan B
nosie Tsrorenust. Kocmuueckue ckopoctu. HennepruaibHble CHCTEMBI
otcuera.Cuiibl UHEPIUHU

Tema 7

[Ipeo6pazoBanus ["anumes. MexaHMueCKU IPUHIIATT OTHOCUTEILHOCTH.
[Ipeobpazosanus Jlopenna. Caenctus us npeodpazosanuit Jlopenma. Mareppann
Mexay coobTusiMu. Cokparienue pazmepoB Tei. OCHOBHOM 3aKOH
PENSITUBUCTCKON AMHAMUKHN MAaT€PUAJIbHOM TOUKH. 3aKOH B3aUMOCBSI3U Macchl U
DHEPIHUH.

Tema &

I"apmonunueckue koaeOaHus U UX XapaKTePUCTUKU. | apMOHMYECKHI OCIMIIIATOP.
[IpyXuHHBINA, PU3NUECKUI U MATEMAaTHUECKUI MAagTHUKH. 3aTyXalole
KoJieOaHusl.

Tema 9

[IpononbpHBIEC U TONIEPEUHBIE BOJIHBI. Y paBHEHUE TUIOCKON OeryIeil BOTHBI.
Bomnoroe uncno. luddepennnansuoe ypaBaeHue BoaHbl. @a3oBast u rpymnmoBas
ckopoctu. DddekT Jomepa

Tema 10

OneITHBIE 3aKOHBI UI€ATIBHOTO ra3a. Y paBHeHnue Knaiinepona-Menneneesa.
OcHOBHOE ypaBHEHUE KHHETUYECKON TeOpuM ra3oB. Pacnpenenenue Makcsenna
MOJIEKYJI ra3a 1no ckopoctsim. bapomerpuueckas ¢popmyna. Pacnpenenenue
bonbnmana.




Tema 11

Cpennsisi rHa CBOOOTHOTO Tpo0era MOJIEKYJI U CPEHEE YHCIIO CTOJIKHOBEHHSI.
SIByieHUs IepeHoca B TePMOIMHAMUYECKIX HEPAaBHOBECHBIX MPOIECCaX.
YpaBHEHHUS: TETUIONPOBOTHOCTH, BA3KOCTH, TudPy3un. KoaddumnmeHTsr
nepeHoca. Bakyym 1 MeTO/bI €ro TOJTy4YeHusI.

Tema 12

[TepBoe Havamo TepMogMHAMUKH. TermoeMKOCTh Ta3a. M3ompoueccel. Pabora raza
npu u3onpoueccax. Aaunadbarnueckuii mporecc. YpapHenue Ilyaccona.

Tema 13

Kpyrossie mporieccbl. O0paTtumMpie U HeoOpaTUMBbIE MPOIECChl. DHTponusi. Bropoe
Havasno TepmoanHamMuku. [{ukn Kapho.

Tema 14

Cuiibl MEXXMOJIEKYJISIPHOTO B3aUMOJICCTBUS. Y paBHeHHe Ban-nep-Baanbca.
N3otepmbl Ban-nep-Baanbca un ux ananus. BHyTpeHHsIs1 SHEprus peajbHOro rasa.

Tema 15

Tunsl KpUCTAJUTMUECKUX TBEPABIX Tel. JledekTsl B kpucTamuiax. TenioeMKoCTb.
Hcnapenue, cyonuManus, miiaBjieHle U Kpuctau3anus. AMopgHbIe Telna.
®da30BbI€ IEPEXO/IbI IEPBOTO U BTOPOTO POAa.

Tema 16

DNeKTpUUYECKUH 3apsij, 3aKOH COXpaHEeHHUs 3apsaa. 3akoH KysoHa.
HanpsixeHHOCTB 251ekTprdeckoro nois E. HanpsskeHHOCTB oIt OT TOY€YHOT O
3apsna. [IpuHnun cyneprno3unuu nojaei. D1, AMonosb

Tema 17

IToTok BekTOpa HaMpsHKEHHOCTH AJIeKTpuueckoro nojs. Teopema [Maycca.
[Tpumenenue Teopemsl ["aycca [1s pacdera JIEeKTPUUYECKOTO MOJIs CUCTEM
3apsioB.

Tema 18

Pab6ora cun anekrpuueckoro nois. Lupkynsius Bekropa E. [Torennman. Cesss E
Y NIOTCHIMAJIA.

Tema 19

IIpoBonHMKY B 3nekTprudeckoM noie. Jusnexrpuku. [lonspusanus
JTURJIEKTPUKOB. BEKTOp NMOIsIpU30BaHHOCTH. DJIEKTPUUIECOKE 10JIE€ B AUDIIEKTPUKE.
DnekTpuueckoe cMmeleHue. Judnekrpuieckast BOCHPUMMUYUBOCTD.
CerHeToaneKTpruKu

Tema 20

9H€KTpOCMKOCTB IMPOBOAHUKOB. KOHHGHC&TOp, COCANMHCHUEC KOHICHCATOPOB.
3Hepl"I/I$I QJICKTPHUYCCKOTO I10JIA, 3apAKCHHBIX TCII. IInoTHOCTH SHECPTHUU
SJICKTPHUYCCKOTO IOJIA.

Tema 21

[TonsiTne cuibl TOKa, conmpoTuBieHus. [lapamensHoe u mociaeaoBaTebHOe
coeIMHEeHHE conpoTuBiIeHUi. 3akoH Oma. 3akon OMa B udepeHnnanIbpHOM
dopme. TemrepaTypHasi 3BUCUMOCTb CONTPOTUBIICHUS. CBEPXIPOBOANMOCTD

Tema 22

OneKTpoABMKYyLIas CUila, HanpspkeHue. 3akoH OMa aiis nonHoi nenu.lIpasuna
Kupxroda. Pabota u momHocTh ToKa. 3akoH Jxoyms-Jlenma. KITJ]
ANEKTPUYECKON LEIH.

Tema 23

HanpspkeHHOCTh M MHAYKIMA MarHUTHOTO 1oJ1sl. 3akoH buo-Capapa-Jlamiaca u
€ro NprUMEeHHE K pacyeTy MarHUTHOTO MOJIs OT IPSIMOT0 M KPYrOBOT'O TOKA.
Hupkynsiius Bektopa B. 3akoH moyiHOro Toka. BuxpeBoil XxapakTep MarHuTHOTO
noJIst

Tema 24

Cunia Amriepa u ee npuMeHeHue. [10Tok BeKTopa MarHuTHOM MHAYKIMH. PaboTa
0 MEePEMEILIEHUIO TPOBOAHHUKA C TOKOM B MATHUTHOM T0JIe. DJIEKTPOABUTATEINH.
Cuna JlopeHua u ee npyuMEHEHHE.

Tema 25

MarauTHelE MOMEHTBI aTOMOB, MOJIEKYJI, SJIEKTPOHOB. /[namarueTusm,
napaMraeTH3M, peppoMarHeTi3M. MarHuTHasi BOCIPUHUMYHUBOCTD U
MIPOHULIAEMOCTh MAarHETUKOB.

Tema 26

3akoH Dapanes. SABnenune camonnaykiuu. [Ipasuno Jlenna. Ilpupona
3JICKTPOJIBYDKYIIEH CHITBI DJIEKTPOMAarHUTHON MHAYKIIMU. Buxpessie Toku. PaboTa
TpaHchopmartopa.

Tema 27

I'enepanus nepeMeHHOro Toka. /[edcTByoMNe U aMIIUTY IHbIE 3HAYCHUS
IIEPEMEHHOT0 TOKA U HaNpsKeHUs. AKTUBHOE, UHAYKTUBHOE, EMKOCTHOE U
IIOJIHOE COIPOTUBIICHUE

Tema 28

Emkocts HHAYKTHBHOCTD B LICIIU IIEPEMEHHOT'O TOKA. Pe3onanc TokoB u
HaprDKCHI/Iﬁ B [ICTIM IIECPEMEHHOT'O TOKA. MOH_IHOCTI) B ICTIM MIEPEMEHHOI'O TOKa




Tema 29

[Tpoueccrl B konebaTenbHOM KOHTYpe. CBOOOIHBIE U 3aTyXaIOIUE BBIHYK/ICHHBIE
anekTpudeckue koiaedbanus. Dopmyna Tomcona.

Tema 30

[Tonoxxenus teopuu Makcpesuia. Toku cMelienus. Y paBHeHUs: MakcBellia B
WHTErpajibHOM opme

Tema 31

N3nyuenue, s3HEprust 3JIEKTPOMarHuTHBIX BOJIH. BekTop Ymona-Ilolitunra. [lkana
AIEKTPOMArHUTHBIX BOJIH

Tema 32

ITokazarens npenomiieHus BemecTBa. OCHOBHBIE 3aKOHBI T€OMETPUUECKOMN
ontuku. UnTepdepenius ceeta. Y cioBre MakCUMyMa U MUHUMYMa
untepdepenun. [Ipumenenue spneHuss HTEpGEpPeHIINN CBETa

Tema 33

Hudpaxius cera. [Ipunuun [roiirenca-®dpenens. Meron 30 Openerns.
Judpaxius ceera ot ogHo# menu. {udpakunonna pemerka. Judppakuums
penTreHoBckux syudei. [lonspusanus ceera. 3akon Maimoca. 3akoH bprocrepa.
Hucnepcus csera.

Tema 34

XapaKTepUCTUKH TEIUIOBOTO W3My4yeHus. 3akoHbl Kupxroda,
Credana-bonbiimana, Buna. Ynerpaduonerosas katacrpoda. KBanrosas reopust
[InaHka TEmI0BOTO U3ITyUEHHS.

Tema 35

Buemnnii pororddext. 'nnoresa DitHmreitna. @oTtonsl. J[aBieHne cBeTa.
Dddexr Komnrona. [Ipumenenne pororddexra. dusndeckas npupoa
dboTocuHTE3A.

Tema 36

Bonnsr ne bpoiins. Audpakuus 37eKTpoHOB U HEHTpOoHOB. COOTHOLICHUS
HeonpeneneHHocTei [ eiizendepra. BoaHoBas pyHKIMS U ee cTaTUCTUYECKas
UHTEpIpETaLys

Tema 37

VYpasnenue [lpegunrepa st CTalMOHAPHBIX COCTOSIHUMA MUKPOYACTHIL.
MukpouacTuiia B THOMEPHOU NMPAMOYTOJIbHON MOTEHIIUAJIbHOM siMe. KBaHTOBaHue
SHEPTUU U UMITyJIbca YacTUll. [[pOHMKHOBEHNE YaCTHIIbI Uepe3 IHEPreTUUECKUI
Oapbep.

Tema 38

N3nyuenne atoma Bogopoja 1o bopy. ATom Bogopo/ia B KBAHTOBOM MEXaHHKE.
KBanToBsie uncia. Crnun anektpoHa. [IpaBuno ot6opa. OO0bsICHEHNE IMHEHUATHIX
CIEKTPOB aTOMa.

Tema 39

Criun snexrpona. [Ipuanun 3anpeta [laynu. CTpykTypa 3JeKTPOHHBIX 0007I049eK
MHOTO3JIEKTPOHHBIX aTOMOB. Tabmnuua MenaeneeBa. PenTreHoBckue
XapaKTEPUCTUYECKUE CIIEKTPHI.

Tema 40

Crpoenue atoMHbIX saep. [Ipupona saepubix cuit. JledekT Mace U SHEPTHS CBSI3H
anep. Peakuus genenus u cuHTe3a. SnepHas sHepreTuka. PaqnoakTUBHOCTD.
3aKoH paIMOaKTUBHOTO pacraja.

Tema 41

Knaccudukanus. Tunsl B3aumoaeiicTBust. YacTUIBI 1 aHTHYACTHIIBL.
[IpeBpamienus yacTuil ¥ 3akoHbl coxpaHeHusi. Ksapku. Kocmuueckue inyuu.

Tema 42

Banenrnas, 3anpenieHHas ¥ cBOOOAHAs 30HBI. 3all0JIHEHHE 30HHBIX YPOBHEH B
MeTaJulax, AUIIEKTPUKaxX U nonynposognukax. [lomynpoBognuku. CoOcTBeHHAs
U IIPUMECHAs IIPOBOJAUMOCTB, P-N- IIEPEXO0/IbI B IOJYyIIPOBOJHUKAX. JIHMOIbI,
TPaH3UCTOPHI, poToCconpoTuBIeHus. [IpuMeHeHe MoIyNpPOBOHUKOB B TEXHHUKE.

Tema 43

CrioHTaHHOE U BBIHYKJ€HHOE n3inydeHue. MIHBepcus HaceneHHocTel. JIazepsl.
[Tpumenenue nazepoB. CBOOOAHBIE IIEKTPOHBI B MeTaiuiax. DHeprus Gepmu.
TepmodnexkTpudecKue sIBJICHHUS.

TemaTnueckoe NJaHNpPoOBaHMe (32049HOE 00yUeHHE)
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Bcero 338 10 18| 302
Pazpnen 1 Mexannka 67 2 6| S8
Tema 1 BBenenue. Kunemartnka. MexaHnueckoe IBHKEHUE. 2 5
Tema 2 JlnHaMuKa OCTynaTeIbHOrO ABUKCHUS 2 6
Tewma 3 PaGoTa u sHeprus. 12 2 2 7
Tema 4 MexaHuka TBEpIOTo Tea. 7 7
Tema 5 Mexanuka u nedopmariisi TBEpAOro Teia 7 7
Tema 6 Tsarorenue. DeMeHTbl TEOPUU MOJISI TATOTEHHUS. 7 7
Tema 7 DJIEMEHTHI CIIEHHATBHON TEOPUH OTHOCUTEIHHOCTH. 5 5
Tema 8 Mexanuueckue KoyieOaHus 7 7
Tema 9 Ynpyrue BoJgHbI 7 7
Pa3nea 2 MouaexyasipHas pusnka 67 5 60
MonekynspHO-KHHETUYECKasi TEOPHSI UJI€aTbHbBIX
Tema 10 yp Py 1 1 10
ra3oB
Tema 11 SABnenus nepeHoca 10 10
Tema 12 OCHOBBI TEPMOAMHAMUKH 12 1 10
Tema 13 KpyroBeie mpo1iecchbl u TEMI0BbIE JBUTATEIN 12 1 10
Tema 14 PeanbHble raszel. 11 1 10
Tema 15 TBepapie Tena. 11 1 10
Pa3nea 3 DJIEKTPUYECTBO 55 2 2] 49
Tema 16 DIIEKTPOCTATUYECKOE MOJIE 7 7
Tema 17 Teopema I'aycca u ee npumeHeHue 7 7
Tema 18 [ToTeHmmMan 3JIeKTPUYECKOro MOJIS. 8 7
Tema 19 BeriecTBo B 3JIEKTpUYECKOM ITOJIE. 7 7
Tema 20 DIIEKTPOEMKOCTh. JHEPTPUS FJIECKTPUUECKOTO MOJIS. 7 7
Tema 21 IToCTOSIHHBIM 2IIEKTPUYECKUM TOK 9 2 7
Tema 22 PaboTta 1 MOITHOCTH TOCTOSTHHOTO TOKA 10 2 7
Paznen 4 MarsneTusm 52 1 4| 45
Tewma 23 MarnuTHoe nosue 7 2 5
Tema 24 Cuna Amnepa. [IpoBoTHUK ¢ TOKOM B MAarHUTHOM 5 5
oJe.
Tema 25 BemecTtBo B MarHUTHOM 110J1€ 5 5
Tema 26 SIBNIEHMS NEKTPOMArHUTHOW HHAYKIUN 5 5
Tema 27 IIepeMeHHBIN IEKTPUYECKUI TOK 7 2 5
Tema 28 R,Cwu L B uenu nepeMeHHOro TOKa 5 5
Tema 29 DNEeKTPOMAarHUTHBIE KOJIEOaHUsI 6 5
Tema 30 Teopust Makcgeia 5 5
Tema 31 ONEKTPOMAarHUTHBIE BOJIHBI 7 1 5
Pasznen 5 Onrtuka 67 6| 60
Tema 32 DneKTpoMarHuHas Teopus CBETa 10 10




Tema 33 BonnoBrie cBOMCTBA cBETa 12 21 10
Tema 34 TermoBoe n3nydeHue 13 1 21 10
Tema 35 KBanTtoBas Teopus cBeta 12 21 10
Tema 36 DJIEMEHTHI KBAHTOBOM MEXaHHKH 10 10
Tema 37 3aKOHbI JBH)KEHUSI MUKPOYACTHIL 10 10
Pa3nea 6 dusnka aToma 30 30
Tema 38 N3nyuenune atoma BOg0opo/ia 5 5
Tema 39 CrpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB 5 5
Tema 40 ®dusuka sapa 5 5
Tema 41 DneMeHTapHbIE YaCTHIIbI 5 5
Tema 42 30HHAas TEOPUs TBEPIBIX TEN 5 5
Tema 43 KBanToBas ontuka 5 5

Ha npomMexxyTouHyto arrecTaiuuio OTBOAUTCSA 22 4acoB.

Conep:kaHue IMCHUIUIMHBI (3204HOE 00yUeHHE)

Homep Tembl

Conep:kanue TeMbl

Tema 1

OnemenTsl kKuHeMaTuku. Cuctema orcuera. Tpaekropus. Bekrop nepemenieHusl.
CkopocTb, yCKOpEHHE U ero cocrapistonie. Kunemarnka paBHOyCKOPEHHOTO
JBUKEHMSI. YTIIOBasi CKOPOCTh U yckopeHue. Kunemaruka BpaniaTeapHOro
JBUKECHMSL.

Tema 2

3axonbl HetoTona. Cuna. Cuiiel TpeHust. IMiysbe. 3aKOH COXpaHEHHs UMITYJIbCA.
Llentp Macc. YpaBHenue Memepckoro.

Tema 3

Oueprus. Pabora. MomnocTs. Kunetnyeckast 1 HoTeHIMANbHASL YHEPTUHU. 3aKOH
COXPAaHEHHUs PHEPTUM. Y Jap aOCOIMIOTHO yNPYTUX U HEYNPYTUX TEl.

Tema 4

MowmenTt unepuu. Teopema [l telinepa. MoMeHT cuiibl. 3aKOH JUHAMUKHU
BpallaTebHOITO ABMKEHUsA. KruHeTrnueckast sHEprus BpalaTeIbHOTO ABHKECHHUS.

Tema 5

MoMeHT UMITyJIbCa U 3aKOH ero coxpanenus. CBoOoaubie ocu. ['mpockor.
Hedopmarus TBepaoro tena. 3akox ['yka.

Tema 6

3akonbl Kenuepa. 3akoH BcemMupHOro taroreHus. Cusa TSKECTH U Bec.
Hesecomocts. [lone Tsrorenus u ero HanpspkeHHOCTh. PaboTa v moteHnman B
nosie Tsrorenust. Kocmuueckue ckopoctu. HennepruaibHble CHCTEMBI
otcuera.Cuiibl UHEPIIUU

Tema 7

[Ipeo6pazoBanus ["anumnes. MexaHMueCKU IPUHIIATT OTHOCUTEIHLHOCTH.
[Ipeobpazosanus Jlopenna. Caenctus us npeodpazosanuit Jlopenma. Mareppann
Mexay coobTusiMu. Cokparenue pazmepoB Teia. OCHOBHOM 3aKOH
PENSITUBUCTCKON AMHAMHUKHN MAaT€PUAJIbHOM TOUKU. 3aKOH B3aUMOCBSI3U MaccChl U
DHEPIHUH.

Tema &

I"apmonunueckue koaeOaHus U UX XapaKTEPUCTUKU. | apMOHMYECKHI OCIMIIIATOP.
[pyXuHHBINA, PU3NUECKUN U MATEMAaTHYECKUI MaITHUKH. 3aTyXalolue
KoJieOaHusl.

Tema 9

[IpomonbpHBIEC U TONIEPEUHBIE BOJIHBI. Y paBHEHHUE TUIOCKON OEryIeil BOTHBI.
Bomnoroe uncno. Juddepennnansuoe ypaBaeHue BoaHbl. @a3oBas u rpymnmoBas
ckopoctu. DddekT Jomepa

Tema 10

OneITHBIE 3aKOHBI UI€ATIBHOTO ra3a. Y paBHeHnue Knaiinepona-Menneneesa.
OcHOBHOE ypaBHEHUE KHHETUYECKON TeOpUM ra3oB. Pacnpenenenne Makcsenna
MOJIEKYJI ra3a 1no ckopoctsim. bapomerpuueckas ¢popmyna. Pacnpenenenue
bonbnmana.




Tema 11

Cpennsisi rHa CBOOOTHOTO Tpo0era MOJIEKYJI U CPEHEE YHCIIO CTOJIKHOBEHHSI.
SIByieHUs IepeHoca B TePMOIMHAMUYECKIX HEPAaBHOBECHBIX MPOIECCaX.
YpaBHEHHUS: TETUIONPOBOTHOCTH, BA3KOCTH, TudPy3un. KoaddumnmeHTsr
nepeHoca. Bakyym 1 MeTO/bI €ro TOJTy4YeHusI.

Tema 12

[TepBoe Havamo TepMogMHAMUKH. TermoeMKOCTh Ta3a. M3ompoueccel. Pabora raza
npu u3onpoueccax. Aaunadbarnueckuii mporecc. YpapHenue Ilyaccona.

Tema 13

Kpyrossie mporieccbl. O0paTtumMpie U HeoOpaTUMBbIE MPOIECChl. DHTponusi. Bropoe
Havasno TepmoanHamMuku. [{ukn Kapho.

Tema 14

Cuiibl MEXXMOJIEKYJISIPHOTO B3aUMOJICCTBUS. Y paBHeHHe Ban-nep-Baanbca.
N3otepmbl Ban-nep-Baanbca un ux ananus. BHyTpeHHsIs1 SHEprus peajbHOro rasa.

Tema 15

Tunsl KpUCTAJUTMUECKUX TBEPABIX Tel. JledekTsl B kpucTamuiax. TenioeMKoCTb.
Hcnapenue, cyonuManus, miiaBjieHle U Kpuctau3anus. AMopgHbIe Telna.
®da30BbI€ IEPEXO/IbI IEPBOTO U BTOPOTO POAa.

Tema 16

DNeKTpUUYECKUH 3apsij, 3aKOH COXpaHEeHHUs 3apsaa. 3akoH KysoHa.
HanpsixeHHOCTB 251ekTprdeckoro nois E. HanpsskeHHOCTB oIt OT TOY€YHOT O
3apsna. [IpuHnun cyneprno3unuu nojaei. D1, AMonosb

Tema 17

IToTok BekTOpa HaMpsHKEHHOCTH AJIeKTpuueckoro nojs. Teopema [Maycca.
[Tpumenenue Teopemsl ["aycca [1s pacdera JIEeKTPUUYECKOTO MOJIs CUCTEM
3apsioB.

Tema 18

Pab6ora cun anekrpuueckoro nois. Lupkynsius Bekropa E. [Torennman. Cesss E
Y NIOTCHIMAJIA.

Tema 19

IIpoBonHMKY B 3nekTprudeckoM noie. Jusnexrpuku. [lonspusanus
JTURJIEKTPUKOB. BEKTOp NMOIsIpU30BaHHOCTH. DJIEKTPUUIECOKE 10JIE€ B AUDIIEKTPUKE.
DnekTpuueckoe cMmeleHue. Judnekrpuieckast BOCHPUMMUYUBOCTD.
CerHeToaneKTpruKu

Tema 20

9H€KTpOCMKOCTB IMPOBOAHUKOB. KOHHGHC&TOp, COCANMHCHUEC KOHICHCATOPOB.
3Hepl"I/I$I QJICKTPHUYCCKOTO I10JIA, 3apAKCHHBIX TCII. IInoTHOCTH SHECPTHUU
SJICKTPHUYCCKOTO IOJIA.

Tema 21

[TonsiTne cuibl TOKa, conmpoTuBieHus. [lapamensHoe u mociaeaoBaTebHOe
coeIMHEeHHE conpoTuBiIeHUi. 3akoH Oma. 3akon OMa B udepeHnnanIbpHOM
dopme. TemrepaTypHasi 3BUCUMOCTb CONTPOTUBIICHUS. CBEPXIPOBOANMOCTD

Tema 22

OneKTpoABMKYyLIas CUila, HanpspkeHue. 3akoH OMa aiis nonHoi nenu.lIpasuna
Kupxroda. Pabota u momHocTh ToKa. 3akoH Jxoyms-Jlenma. KITJ]
ANEKTPUYECKON LEIH.

Tema 23

HanpspkeHHOCTh M MHAYKIMA MarHUTHOTO 1oJ1sl. 3akoH buo-Capapa-Jlamiaca u
€ro NprUMEeHHE K pacyeTy MarHUTHOTO MOJIs OT IPSIMOT0 M KPYrOBOT'O TOKA.
Hupkynsiius Bektopa B. 3akoH moyiHOro Toka. BuxpeBoil XxapakTep MarHuTHOTO
noJIst

Tema 24

Cunia Amriepa u ee npuMeHeHue. [10Tok BeKTopa MarHuTHOM MHAYKIMH. PaboTa
0 MEePEMEILIEHUIO TPOBOAHHUKA C TOKOM B MATHUTHOM T0JIe. DJIEKTPOABUTATEINH.
Cuna JlopeHua u ee npyuMEHEHHE.

Tema 25

MarauTHelE MOMEHTBI aTOMOB, MOJIEKYJI, SJIEKTPOHOB. /[namarueTusm,
napaMraeTH3M, peppoMarHeTi3M. MarHuTHasi BOCIPUHUMYHUBOCTD U
MIPOHULIAEMOCTh MAarHETUKOB.

Tema 26

3akoH Dapanes. SABnenune camonnaykiuu. [Ipasuno Jlenna. Ilpupona
3JICKTPOJIBYDKYIIEH CHITBI DJIEKTPOMAarHUTHON MHAYKIIMU. Buxpessie Toku. PaboTa
TpaHchopmartopa.

Tema 27

I'enepanus nepeMeHHOro Toka. /[edcTByoMNe U aMIIUTY IHbIE 3HAYCHUS
IIEPEMEHHOT0 TOKA U HaNpsKeHUs. AKTUBHOE, UHAYKTUBHOE, EMKOCTHOE U
IIOJIHOE COIPOTUBIICHUE

Tema 28

Emkocts HHAYKTHBHOCTD B LICIIU IIEPEMEHHOT'O TOKA. Pe3onanc TokoB u
HaprDKCHI/Iﬁ B [ICTIM IIECPEMEHHOT'O TOKA. MOH_IHOCTI) B ICTIM MIEPEMEHHOI'O TOKa
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Tema 29

[Tpoueccrl B konebaTenbHOM KOHTYpe. CBOOOIHBIE U 3aTyXaIOIUE BBIHYK/ICHHBIE
anekTpudeckue koiaedbanus. Dopmyna Tomcona.

Tema 30

[Tonoxxenus teopuu Makcpesuia. Toku cMelienus. Y paBHeHUs: MakcBellia B
WHTErpajibHOM opme

Tema 31

N3nyuenue, s3HEprust 3JIEKTPOMarHuTHBIX BOJIH. BekTop Ymona-Ilolitunra. [lkana
AIEKTPOMArHUTHBIX BOJIH

Tema 32

ITokazarens npenomiieHus BemecTBa. OCHOBHBIE 3aKOHBI T€OMETPUUECKOMN
ontuku. UnTepdepenius ceeta. Y cioBre MakCUMyMa U MUHUMYMa
untepdepenun. [Ipumenenue spneHuss HTEpGEpPeHIINN CBETa

Tema 33

Hudpaxius cera. [Ipunuun [roiirenca-®dpenens. Meron 30 Openerns.
Judpaxius ceera ot ogHo# menu. {udpakunonna pemerka. Judppakuums
penTreHoBckux syudei. [lonspusanus ceera. 3akon Maimoca. 3akoH bprocrepa.
Hucnepcus csera.

Tema 34

XapaKTepUCTUKH TEIUIOBOTO W3My4yeHus. 3akoHbl Kupxroda,
Credana-bonbiimana, Buna. Ynerpaduonerosas katacrpoda. KBanrosas reopust
[InaHka TEmI0BOTO U3ITyUEHHS.

Tema 35

Buemnnii pororddext. 'nnoresa DitHmreitna. @oTtonsl. J[aBieHne cBeTa.
Dddexr Komnrona. [Ipumenenne pororddexra. dusndeckas npupoa
dboTocuHTE3A.

Tema 36

Bonnsr ne bpoiins. Audpakuus 37eKTpoHOB U HEHTpOoHOB. COOTHOLICHUS
HeonpeneneHHocTei [ eiizendepra. BoaHoBas pyHKIMS U ee cTaTUCTUYECKas
UHTEpIpETaLys

Tema 37

VYpasnenue [lpegunrepa st CTalMOHAPHBIX COCTOSIHUMA MUKPOYACTHIL.
MukpouacTuiia B THOMEPHOU NMPAMOYTOJIbHON MOTEHIIUAJIbHOM siMe. KBaHTOBaHue
SHEPTUU U UMITyJIbca YacTUll. [[pOHMKHOBEHNE YaCTHIIbI Uepe3 IHEPreTUUECKUI
Oapbep.

Tema 38

N3nyuenne atoma Bogopoja 1o bopy. ATom Bogopo/ia B KBAHTOBOM MEXaHHKE.
KBanToBsie uncia. Crnun anektpoHa. [IpaBuno ot6opa. OO0bsICHEHNE IMHEHUATHIX
CIEKTPOB aTOMa.

Tema 39

Criun snexrpona. [Ipuanun 3anpeta [laynu. CTpykTypa 3JeKTPOHHBIX 0007I049eK
MHOTO3JIEKTPOHHBIX aTOMOB. Tabmnuua MenaeneeBa. PenTreHoBckue
XapaKTEPUCTUYECKUE CIIEKTPHI.

Tema 40

Crpoenue atoMHbIX saep. [Ipupona saepubix cuit. JledekT Mace U SHEPTHS CBSI3H
anep. Peakuus genenus u cuHTe3a. SnepHas sHepreTuka. PaqnoakTUBHOCTD.
3aKoH paIMOaKTUBHOTO pacraja.

Tema 41

Knaccudukanus. Tunsl B3aumoaeiicTBust. YacTUIBI 1 aHTHYACTHIIBL.
[IpeBpamienus yacTuil ¥ 3akoHbl coxpaHeHusi. Ksapku. Kocmuueckue inyuu.

Tema 42

Banenrnas, 3anpenieHHas ¥ cBOOOAHAs 30HBI. 3all0JIHEHHE 30HHBIX YPOBHEH B
MeTaJulax, AUIIEKTPUKaxX U nonynposognukax. [lomynpoBognuku. CoOcTBeHHAs
U IIPUMECHAs IIPOBOJAUMOCTB, P-N- IIEPEXO0/IbI B IOJYyIIPOBOJHUKAX. JIHMOIbI,
TPaH3UCTOPHI, poToCconpoTuBIeHus. [IpuMeHeHe MoIyNpPOBOHUKOB B TEXHHUKE.

Tema 43

CrioHTaHHOE U BBIHYKJ€HHOE n3inydeHue. MIHBepcus HaceneHHocTel. JIazepsl.
[Tpumenenue nazepoB. CBOOOAHBIE IIEKTPOHBI B MeTaiuiax. DHeprus Gepmu.
TepmodnexkTpudecKue sIBJICHHUS.

6. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecmeYyeHHs /IS CAMOCTOATENbHON PadoThI
00y4aromuXxcs Mo JUCUMILIHHE (MOTYJII0)
JluTeparypa AJisl CaMOCTOATEIbHOI padoThI CTY/I€eHTOB

1. ®usuka : yueb-meroa. marepuainsl as cryn. I-kypca @HIIO / M-Bo cen. xo3-Ba PO ; ®I'OY
BIIO Mxkesckas 'CXA ; coct. U. T. Pycckux. - Mxesck : PUO Mxesckas I'CXA, 2009. - 75 c.
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2. Pycckux, U. T. DnexkrpomarHeTusM : [JUCTAaHIIMOHHBIM Kypc Ha tuiatrgopme moodle] : mist
CTYJIeHTOB 2 Kypca arpourkeHepHoro ¢akynerera / U. T. Pycckux ; DI'BOY BO Mxesckas 'CXA. -
WxeBck : [0. u.], 2018. - URL: http://moodle.izhgsha.ru/enrol/index.php?id=142

3. Mexanuka u MonekyispHas ¢usuka. VHIWBHIyanbHBIE 3aJaHUS Uil  CTYICHTOB
METOJIMYECKUE YKa3aHUs ISl CTYJCHTOB OYHOW (pOopMBI 00yUEeHHS HAMPABICHUS «ATPOUHKCHEPHUSD) /
coctapurenu: O. B. KapGanb, 1. T. Pycckux. - Mxesck : PUO Mxesckas I'CXA, 2020. - 20 c. -
URL: http://portal.izhgsha.ru/index.php?q=docs&download=1&id=42628

Bonpoch! 1 3a1aHKA 1J1s1 CAMOCTOATEILHOMH padoThl (04Hast popma 00yueHust)
IlepBoiii cemectp (38 4.)

Bun CPC: JIaboparopHas paboTa (moAroToBKa) (8 4.)

Bun ydeGHOro 3aHATHS, HampaBiCHHbIM Ha YIIIyOJIeHWE W 3aKperyieHHe 3HaHWM, MpPaKTUYECKUX
HABbIKOB, OBJIQJICHHE METOJUKON M TEXHHKOW sKcrepuMeHTa. [Ipu MOAroTOBKE OCYIIECTBISIETCS
M3Yy4YEHHE TEOPETHUECKOTr0 MaTepuaia, U3yueHUe METOJAUKH SKCIIEPUMEHTA, BHIMOJIHEHNE KOHCIIEKTa
K JJabopaTopHOi pabdoTe.

Bun CPC: Pacuerno-rpaduueckue padoTsl (BeimosHeHue) (12 4.)

CpencTBo MpoBEepKH YMEHH MPUMEHSTH MOJYYSHHbIE 3HAHU 0 3apaHee OINpeeICHHON METOIUKe
JUTS peIlieHus 33129 WK 3a/IaHui TI0 MOJIYJIIO WU TUCHIUTUIHHE B LIEJIOM.

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

Cucrema cTaHAApTU3UPOBAHHBIX 3aJ]aHU, TO3BOJISAIONIAS aBTOMATU3UPOBATH MPOILEAYPY U3MEpPEHUs
YPOBHS 3HAaHUM U YMEHUN 00y4aromerocs.

Bun CPC: PazHo-ypoBHEeBbIe 3a/1auu U 3aaHus (BbimosHenue) (12 4.)

Pasnmuyaror 3amauM W 3amaHuUS: a) PENPOAYKTHBHOTO YPOBHS, IO3BOJISIIOIINE OIICHUBATH H
JIMarHOCTHPOBATh 3HaHWE (akTHUeckoro marepuana (06a30BbIe MOHATHS, AITOPUTMBI, (DAKTBI) U
yMEHHE TPABWILHO WCIOIb30BaTh CICIUANBHBIE TEPMHUHBI W TOHATHS, Y3HABaHHE OOBEKTOB
M3yYeHHUs] B paMKaxX OMNPEACICHHOTO pa3lena IUCHMIUIMHBI, 0) PEKOHCTPYKTHBHOTO YpPOBHS,
MO3BOJISIOIINE OICHUBATh M JMAarHOCTHPOBATH YMEHHMS CHHTE3MPOBATh, aHAIM3UPOBATh, 0000IIATh
(dakTUYeCKuil ¥ TeOpeTUYeCKHuil marepual ¢  (GOpPMYyIMPOBAHUEM KOHKPETHBIX  BBIBOJIOB,
YCTaHOBJICHMEM MPUYMHHO-CJICICTBCHHBIX CBSI3€H; B) TBOPYECKOI'O YPOBHSA, MO3BOJISIOIINE
OLICHWBAaTh H JUAarHOCTUPOBATh YMEHUS, WHTCTPUPOBATh 3HAHUA PA3UYHBIX  OO0JacTeH,
apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3PCHHUS.

Bropoii cemectp (47 4.)

Bun CPC: JIaboparopHas paboTa (moAroToBka) (8 4.)

Bun ydeGHOro 3aHATHS, HampaBiCHHbIH Ha YIiIyOJIeHWE W 3aKperyieHHe 3HaHWM, MpPaKTUYECKUX
HABbIKOB, OBJIQJICHHE METOJUKON M TEXHHKOW sKcrepuMeHTa. [Ipu MOAroTOBKE OCYIIECTBISIETCS
M3Yy4YEHHE TEOPETHUECKOr0 MaTepuaia, U3yueHUEe METOJAUKH SKCIIEPUMEHTA, BBIMOIHEHNE KOHCIIEKTa
K JJabopaTopHOi pabdore.

Bun CPC: Tect (moarotoska) (8 4.)

Cucrema cTaHAAPTU3UPOBAHHBIX 3aJJaHH, TIO3BOJISIONIAS aBTOMATHU3UPOBATh MPOIEAYPY U3MEPEHUs
YpOBHSI 3HAHUI M YMEHUH 00ydaromerocs.

Bun CPC: Pacuerno-rpaduueckue pabotsl (BbimonHenue) (12 4.)

CpenctBo NMpoBEpKH YMEHUI MPUMEHATH MMOTYUYSHHbIE 3HAHUS 110 3apaHee ONpeAeIeHHOW METOIUKe
JUIS pellieHus 3a71a4 WK 3alaHui TI0 MOJIYJIIO WU JUCHHUIUIMHE B LIEJIOM.

Bun CPC: PazHo-ypoBHeBbIe 3a/1auu U 3aaHus (BeimosHeHue) (19 4.)

Pasnmuyaror 3amauM W 3amaHuUs: a) PENPOAYKTHBHOTO YPOBHS, IIO3BOJISIIOIINE OIICHUBATH M
JMArHOCTHPOBATh 3HaHKUE (HaKTHUUECKOTO MaTrepuaiia (0a30BbIe MOHSATHUS, AITOPUTMBI, (PAKThI) H
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yMEHHE NPaBWJIBHO UCIOJIb30BaTh CIEHUAIbHBIE TEPMHUHBI U TMOHATHS, Yy3HaBaHHE OOBEKTOB
M3y4YeHHsT B paMKax ONPEIEJICHHOTO pasfena AUCHUIUIMHBI; 0) PEKOHCTPYKTHUBHOTO YpOBHS,
MO3BOJIAIONINE OLIEHWBATh M JUATHOCTHPOBATh YMEHHUS CHUHTE3MPOBaTh, aHAIM3HPOBATh, 00001IaTh
bakTHyeckuil UM TeopeTudyeckuil marepuas ¢  (GOpPMYyJIMPOBAHUEM KOHKPETHBIX  BBIBOJOB,
YCTaHOBJICHUEM TMPUYMHHO-CIECTBEHHBIX CBS3€H; B) TBOPYECKOIO YPOBHSA, MO3BOJIAIONINE
OLICHWBAaTh M JUAarHOCTUPOBATh YMEHHUS, HWHTETPUPOBATh 3HAHUA PA3IUYHBIX OOJacTeH,
apryMEHTHPOBATh COOCTBEHHYIO TOUYKY 3PEHUS.
Tpetnii cemectp (31 4.)

Bun CPC: Tect (moaroroska) (5 4.)
Cucrema cTaHAApTU3UPOBAHHBIX 3aJJaHUM, TO3BOJISAIONIAS aBTOMATHU3UPOBATH MPOILEAYPY U3MEpEHUs
YPOBHS 3HAaHUM U YMEHUN 00y4aromerocs.

Bun CPC: PazHo-ypoBHeBbIe 3a1auu U 3a1anus (BbimosHeHue) (10 4.)
Pasnmuyaror 3amauM W 3amaHuUS: a) PENPOAYKTHBHOTO YPOBHS, IO3BOJISIIOIINE OIICHUBATH H
JIMarHOCTHPOBATh 3HaHUE (akTHUecKoro marepuana (6a3oBbIe MOHATHS, AITOPUTMBI, (DAKTBI) U
yMEHHE TPABWILHO WCIOIb30BaTh CICIUAIBHBIE TEPMHUHBI W TOHATHS, Y3HABaHHE OOBEKTOB
M3YYCHHS B paMKax OMNPEIEICHHOTO pasfenia AUCHUIUINHBI; 0) PEKOHCTPYKTHUBHOTO YpPOBHS,
MO3BOJIIONINE OLIEHWBATh M TUATHOCTHPOBATh YMEHHUS CHHTE3MPOBATh, aHAIM3HPOBATh, 00001IaTh
(dakTUYeCKuil ¥ TeOopeTUdecKHuil marepuall ¢ (GOpPMYyIMPOBAHUEM KOHKPETHBIX  BBIBOJIOB,
YCTAaHOBIICHUEM TPUYMHHO-CICICTBEHHBIX CBS3€H; B) TBOPYECKOTO YPOBHS, IMO3BOJISIOIINE
OLICHWBAaTh H JUAarHOCTUPOBAThH YMEHUS, UWHTETPUPOBATh 3HAHUSA PA3UYHBIX  OO0JacTeH,
apryMEHTHPOBATh COOCTBEHHYIO TOUYKY 3PCHUS.

Bun CPC: Pacuerno-rpadudaeckue padoTs! (BemosHenue) (10 4.)
CpencTBo MPOBEPKH YMEHUI MPUMEHSATH MMOTYYCHHBIC 3HAHUS 110 3apaHee ONpeAeNICHHOW METOUKE
JUTS peIlieHus 337129 WK 3a/IaHui TI0 MOJIYJIIO WU TUCHHUTUIHHE B LIEJIOM.

Bun CPC: JIaboparopHas pabota (moarotoBka) (6 4.)
Bun ydeGHOro 3aHATHS, HanpaBiCHHbIM Ha YIiIyOJIeHWE W 3aKperyieHHe 3HaHWM, MpPaKTUYECKUX
HABbIKOB, OBJIQJICHHE METOJUKON M TEXHHKOW sKcrepuMeHTa. [Ipu MOAroTOBKE OCYIIECTBISIETCS
M3Yy4YEeHHE TEOPETHUECKOr0 MaTepuaia, U3yueHUEe METOJAUKH SKCIIEPUMEHTA, BBIMOJIHEHNE KOHCIIEKTa
K JJabopaTopHOi pabdore.

Bomnipocekl 1 3agaHus 1JI CAMOCTOSATEILHOM padoThI (3a04Has (popMa 00ydeHU)
Bcero 1yacoB camocTositesibHOI padoTsI (302 u.)
Bun CPC: Jlaboparopnas padoTa (moarotoska) (27 4.)

Bun y4eOHOro 3aHsATHs, HampaBJICHHbIM Ha YyriIyOJeHHE W 3aKpelyieHHE 3HaHUM, MPaKTHYECKUX
HAaBBIKOB, OBJIaACHHUC MeTOI[HKOﬁ U TEXHHUKOM OKCIICPUMCHTA. HpI/I MNOATOTOBKC OCYHICCTBIISACTCA
HU3YUYCHUC TCOPCTUUCCKOTO MAaTCpHralia, U3y4YCHHUC MCTOJUKHU SKCIICPUMCHTA, BBIIIOJIHCHUC KOHCIICKTA
K J1abopaTopHoii pabore.

Bun CPC: Tect (moaroroBka) (25 4.)

Cucrema cTaHAApTU3UPOBAHHBIX 3aJ]aHUM, TO3BOJISAIONIAS aBTOMATU3UPOBATh MPOIEAYyPY U3MEpPEHUs
YPOBHS 3HAaHUM U YMEHUN 00yYaromerocs.

Bun CPC: KontponsHas padota (Bemmoanenue) (100 4.)

CpencTBo MpOBEpPKU YMEHUU MPUMEHSTH MOJTYUYEHHBbIC 3HAHMS JUISl PEIICHUs 3a]1ay ONpPEeIeICHHOTO
THUIA IO TEME WJIU Pa3lIeily.

Bun CPC: Pa6ora ¢ pekomenayemoii murepatyps (100 4.)

CamocTosiTeTbHOE H3YyYEHUE BOIPOCA, COTVIACHO PEKOMEHYEMOW MpernojaBaTeeM OCHOBHOW H
JIOTIOJTHUTEIHHON JIUTEPATYPBhI.

Bun CPC: CobecenoBanue (moarotoska) (50 4.)
CpencTBo KOHTPOJIS, OPTraHU30BAHHOE KaK CIEIalIbHAs Oecella pernoaaBaTens ¢ 00yJaronuMcs Ha

TEMBbI, CBSI3aHHBIC C W3y4aeMOH MHUCUMUIUIMHOW, M PAaCCYMTAHHOE HA BBISICHEHHE O0bEeMa 3HAHHIA
00yyYaroIerocs 1o onpeeIcHHOMY pa3Jielny, TeMe, IpodaemMe U T.11.

13



7. TemaTuka KypcoBbIX padoT(IIPOEKTOB)

KypcoBbie paboThI (TPOEKTHI) MO TUCIUTUIMHE HE TPEIYCMOTPEHBI.

8. ®oH/ O1IEHOYHBIX CPEACTB AJISl TEKYIIero KOHTPOJISA M MPOMEKYTOYHOH aTTecTaluu

8.1. Komnerenuuu u 3Tanbl (pOpMUpPOBaAHUS

Konasl koMmeTeHmmi

Otansl GOopMUPOBaAHUS

Kypec, ®dopma Pa3nensl nUCIUIIITHHE
ceMecTp | KOHTPOJIS
YK-1 1 xypc, 3ayer Paznen 1:
Mexanuka.
ITepBoIit
ceMecTp
YK-1 1 xypc, 3ayer Paznen 2:
MonexynspHas pusuka.
ITepBoIit
ceMecTp
OIIK-2 VK-1 1 xypc, Ox3ameHn |Paznen 3:
DJIEKTPUYECTBO.
Bropoit
ceMecTp
OIIK-2 VK-1 1 xypc, Ox3ameHn |Paznen 4:
MarneTtusm.
Bropoii
ceMecTp
OIIK-2 VK-1 2 Kypc, Ox3ameHn |Paznen S:
Onruka.
Tperuit
ceMecTp
YK-1 2 Kypc, Ox3ameHn |Paznen 6:
®du3snka aToma.
Tperuit
ceMecTp
8.2. [loka3aTesiu 1 KpUTEPUN OLIEHUBAHUSI KOMIIETEHUMH, IKAJIbI OLlEeHUBAHMS
B pamkax wu3y4aemMol JOHUCHMIUIMHBI CTYAEGHT JEMOHCTPUPYET YPOBHH OBJaJICHUS
KOMITETEHIIUSIMHU:

[ToBbIlIEHHBIN YPOBEHB:

JIOCTUTHYTBI ypOBEHb OLIGHKH PE3yJIbTaTOB OOYYCHHs SIBISETCS OCHOBOM Il (OPMHUPOBAHUS
KOMIIETSHIIN, COOTBETCTBYIOIMUX TpeboBanusM DI'OC. Obywarommecs CHOCOOHBI HCIIONBH30BAThH

CBCACHUA U3 Ppa3JIMYHbBIX HWCTOYHUKOB IJIid
HECTAHAAPTHBIX NPAKTUKO-OPUCHTUPOBAHHBIX CUTYyAlUAX.

ba30BbIi1 ypOBEHB:
OOyuaronyecss MPOJEMOHCTPUPOBAIN PE3yJIbTaTbl Ha YPOBHE OCO3HAHHOI'O BIIAJEHUs 3HAHUSAMM,

yMEHUSMH, HaBblkamMu. OOydJaroniuecss CHoCOOHBI

YCICIHOIO HMCCIICAOBAHUA U TIOHMCKa pPCIICHHUA B

aHaJM3UPOBATb,

000CHOBaHHE BbIOOpa METOIOB PELICHUS 3a/1aHU B IPAKTUKO-OPUEHTUPOBAHHBIX CUTYAIUX.

IToporoselii ypoBEHbB:

MPOBOAUTH CpPaBHEHUE H
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JIOCTUTHYTBI ypOBEHb OLEHKH PE3yJbTaToOB OOydeHHUs IMOKa3bIBaeT, 4TO oOywaromiuecs o01aaaroT
HEOoOXOIUMOM CHCTEeMON 3HaHMM U BIAJACIOT HEKOTOPHIMU YMEHHUSMU 10 JUCHUILIUHE.
OOyuaromuecs crocoOHbl MTOHUMATh U MHTEPIPETUPOBATh OCBOCHHYIO MH(GOPMAIIUIO, YTO SIBISETCS
OCHOBO#! ycremHoro (opMUpoBaHUsl YMEHUN U HABBIKOB JJISl PEILICHUS TPAKTUKO-OPUEHTUPOBAHHBIX
3ajad.

YpoBeHb HUXKE TOPOTOBOTO:

PesynpTarel 00y4eHHS CBUACTEILCTBYIOT 00 YCBOCHHH WMH HEKOTOPBIX JJIEMEHTApPHBIX 3HAHUN
OCHOBHBIX BOIIPOCOB IO IUCHUIUIMHE. JlomyIeHHple OMMOKM M HETOYHOCTH TOKA3bIBAIOT, YTO
CTYJCHTHI HE OBJIa/ICTTH HEOOXOAUMOM CHCTEMOU 3HAHUIA 110 TUCIUTUIHHE.

YpoBeHb [IIxana oeHUBaHUA AJIs1 IPOMEKYTOUHOU
c(OpMHPOBAHHOCTH aTTecTaluu
KOMIIETCHIIUH OK3ameH 3auet
(muddepeHpOoBaHHBIN
3a4er)
[ToBbITIICHHBIH 5 (OTIMYHO) 3a4TEHO
bazoBblii 4 (xopor1o) 3a4TEHO
[ToporoBsrii 3 (y10BIETBOPHUTEIIHHO) 3a4TEHO
Hwuke noporosoro 2 (HEeyIOBJIETBOPUTEIBHO) |HE 3aUTEHO

Kputepun oleHKHM 3HaHUM CTYIE€HTOB 110 AUCLUIIIMHE

Ouenka Xopouio:
[TonmHOTa 3HAHMN: YpPOBEHb 3HAHMM B 00BEME, COOTBETCTBYIOLIEM IpPOrpaMMe IOATOTOBKH,
JOMYIIEHO HECKOJIBKO HErpyObIX OLIHOOK.
Hanuuue ymeHuil: npoaeMOHCTpUPOBAaHbl BCE OCHOBHBIE YMEHMS, PEILICHBI BCE OCHOBHBIC 3aJa4d C
HErpyOBIMH OIIMOKaMH, BHITIOJIHEHBI BCE 3aJIaHHSI B TOTHOM 00beMe, HEKOTOPBIE C HET0UETaMH.
Hannune HaBBIKOB (BJaJ€HHE OMBITOM): IPOJEMOHCTPUPOBAHBI 0a30Bble HABBIKM NPU PELICHUU
CTaHJAPTHBIX 3a/1a4 C HEKOTOPBIMU HEJOUETAMH.
XapakTepucTuka COpMUPOBAHHOCTH KOMIIETSHIIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETEHIIMH B II€JIOM COOTBETCTBYET TPEOOBAHMSIM;
- UMEIOIIMXCS 3HAHWUH, YMEHMH, HAaBBIKOB W MOTHMBAIlMM B LEJIOM JOCTATOYHO ISl PELIEHUS
CTaHJAPTHBIX MPAKTUYECKUX (MIPOPECCUOHATBHBIX) 3a/1a4.
YpoBeHb c(HOPMUPOBAHHOCTH KOMITETEHITUI: CPEIHHIA.

Ouenka Y 10BJIETBOPUTEITBHO:
[TomHOTa 3HAHMN: MUHUMAJIBHO JIOITYCTUMBINA YPOBEHB 3HAHUH, TOMYIIEHO MHOT'O HETPYyObIX OIIHOOK.
Hanuune yMeHui: HNpOAEMOHCTPUPOBAHBI OCHOBHBIE YMEHHS, pEIIEHbl THUIIOBBIE 33Jaud C
HErpyOBIMH OIIMOKaMH, BHITIOJIHEHBI BCE 3a/IaHHs, HO HE B ITOJIHOM 00BEME.
Hanuune HaBBIKOB (BJIaJCHHE OIBITOM): MMEETCS MHUHUMAaJbHBIH HaOOp HAaBBIKOB AJISI PELICHHUS
CTaHJAPTHBIX 3a/1a4 C HEKOTOPBIMU HEJJOUETAMM.
XapakTepucTuka cOpMUPOBAHHOCTH KOMIIETSHIIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETEHIIHM COOTBETCTBYET MUHUMAJIbHBIM TPEOOBAHUSM;
- UMEIOUIUXCS 3HAHUI, YMEHMH, HAaBBIKOB B  II€JIOM JOCTAaTOYHO MJI PEUICHMs] NPAKTHYECKHUX
(mpoeccoHaNBHBIX) 3a4ad, HO TpeOyeTcs JOMOJHUTENbHAS TMpakTHKa 10 OOJBIIWHCTBY
IIPAKTUYECKUX 3ajad.
YpoBeHb c(HOPMUPOBAHHOCTH KOMITETEHIUI: HIKE CPETHETO.

Ouenka HeynoBI€eTBOPUTENBHHO:
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[TonHOTa 3HAHMIT: ypOBEHb 3HAHUH HI)KE MUHUMAIBHBIX TPEOOBaHMIA, UMEITH MECTO TpyObIe OMNOKH.
Hanuuue ymeHuii: mpu pelieHny CTaHIApPTHBIX 3a/1ad HE MPOJEMOHCTPUPOBAHBl OCHOBHBIE YMEHUS,
HMMeEJTH MECTO rpyObIe OMUOKH.
Hanuuue HaBBIKOB (BJIa/IeHHE OMBITOM): TIPU PEILICHUHU CTAHJAPTHBIX 33/1a4 HE MPOJEMOHCTPUPOBAHbI
0a30BbIC HABBIKH, UMEIN MECTO IPyOBIC OITHOKH.
XapakteprucTuka cOpMUPOBAHHOCTH KOMITETEHITHMN:
- KOMIIETEHIUS B TIOJTHOU Mepe He chOPMHUPOBAHA;
- UMEIOLIMXCS 3HAHWM, YMEHUH, HABBIKOB HEJOCTATOYHO JUIS pPEIIeHUS MPaKTHYECKUX
(mpodeccroHa bHBIX ) 3a1a4.
YpoBeHb CHOPMUPOBAHHOCTH KOMITETCHITHI: HU3KHIA.

Ouenka He 3auteHo:

[TonmHOTA 3HAHMI: YPOBEHB 3HAHUN HIKE MUHUMAIIbHBIX TPEOOBaHUN, MIMEIH MECTO TpyObIe OIINOKH.
Hanuumne ymenwuii: mpu pemieHud CTaHAAPTHBIX 3a/a4 HE MPOJIEMOHCTPUPOBAHBI OCHOBHBIE YMEHUS,
MMEI MECTO IpyObIe OLITHOKH.
Hanuune HaBbIKOB (BJaJicHUE OIBITOM): MPU PEIICHUH CTAHIAPTHBIX 33/1a4 HE IPOJEMOHCTPUPOBAHBI
0a30BbIe HAaBBIKU, IMEJIH MECTO TPYObIE OIINOKH.
XapakTepucTuka COpMUPOBAHHOCTH KOMIIETSHIIUH:
- KOMIIETEHIIH B MTOJTHON Mepe He COPMHUPOBAHA;
-  UMEIOLIMXCS 3HAHWM, YMEHUH, HaBBIKOB HEJOCTATOYHO JUIsl PEIIEHUs MPAKTHUYECKUX
(mpoeccroHaNBHBIX) 3a1a4.
YpoBeHb c(hOPMUPOBAHHOCTH KOMITETEHITUI: HU3KUU.

Orenka 3auTeHo:
[lonHoTa 3HAHMII: HE HIKE MHUHUMAJIBHO JOIMYCTUMOTO YpPOBEHS 3HAHUN, BO3MOXEH JIOMYCK
MHOECTBA HETPYOBIX OIIHUOOK.
Hanuuue ymenuii: ymeHus chopMUpOBaHbI HE HUXKE JIEMOHCTpAIMM OCHOBHBIX YMEHHH, pelieHus
TUIOBBIX 33Ja4 C HETPyOBbIMU OIIMOKAaMU, BBIIIOJIHEHBI BCE 3a/1aHUs, HO HE B MIOJIHOM 00BEME.
Hanuuue HaBbIKOB (Bl1aJieHHE OMBITOM): KaK MUHUMYM HMMEETCSl MUHUMAaJIbHBIH HA0Op HaBBIKOB IS
pelIeHUs CTaHAAPTHBIX 3a/1a4 C HEKOTOPBIMU HEJOYETaMH.
XapakteprucTuka cOpMUPOBAHHOCTH KOMIIETECHITAMN:
- chopMHpPOBAaHHOCTH KOMIETEHIINN HE HI)KE MUHUMAIIbHBIX TPeOOBaHMIA;
- UMEIOUIUXCS 3HAHUM, YMEHH, HABBIKOB KaK MUHUMYM JOCTAaTOYHO JIS PEUICHHs MPaKTHUYECKUX
(mpodeccroHanbHBIX) 3a/ad, BO3MOXKHO TPEOYeTCs JOMOJIHUTENbHAS TMPAKTHKA MO OOJIBITMHCTBY
MPAKTUYECKHX 3ajau.
YpoBeHb cHhOpMUPOBAHHOCTH KOMITETCHIINI: MUHUMAJIBHBIN YPOBEHb HUKE CPETHETO.

Onenka OTan4HO:
[TonHOoTa 3HaHWIA: ypOBEHb 3HAHWN B 00BEME, COOTBETCTBYIOIIEM IIpOorpamMMe IOJArOTOBKH, 0e3
OLINOOK.
Hanuuue ymeHwuii: mpoaeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHHS, PEIIEHbl BCE OCHOBHBIE 3aJauu C
OTJENBbHBIMU HECYIIECTBEHHBIMH HEIOUETaMH, BBHITIOJHEHBI BCE 3aJaHUS B IIOJTHOM 00BEME.
Hanuuue HaBbIKOB (BlIaJileHHE OMBITOM): TMPOJAEMOHCTPUPOBAHBI HABBIKK TPU  PEHICHUU
HECTaHJaPTHBIX 3a7a4 0e3 OMTMOOK ¥ HEI0YECTOB.
XapakteprucTuka cOpMUPOBAHHOCTH KOMITETEHIIAMN:
- chopMHPOBAaHHOCTH KOMIETEHIIMU MTOJIHOCThIO COOTBETCTBYET TPEOOBAHUSAM;
- UMEIOIIMXCS 3HAHWN, YMEHHM, HABHIKOB U MOTHBALlMU B MOJHOW Mepe JAOCTAaTOYHO JUIsl PELICHUS
CJIOXKHBIX TTpaKTHYeCKuX (MpodecCHOoHaNbHBIX) 3a/1a4.
YpoBeHb CHOPMHUPOBAHHOCTH KOMITETCHIIHI: BHICOKHIA.

8.3. TunoBbie BONPOCHI, 32JaHUS TEKYI1er0 KOHTPOJIS
Paznen 1: Mexanuka

VYK-1 CriocobeH oCcymecTBIATh MOUCK, KPUTHICCKAN aHAIM3 M CUHTE3 HHPOPMAIINH, TPUMEHSTh
CUCTEMHBIN MOJXO JUIsl pEIIeHUs TOCTABJIEHHBIX 3aa4
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1. Tlo mnpsMoil JMHUM JBUXKYTCA JBE MaT€pUAIbHBIE TOYKH COIJIACHO YPAaBHEHUSM:
x1=A1+B1t+CI1t2 u x2=A2+B2t+C2t2 ,rne A1 =10m™m, Bl =1 m/c, C1 =-2m/c2; A2=3m,B2=-2
M/c, Cl= 0,2m/c2. B kakoili MOMEHT BPEMEHHM CKOPOCTH 3THUX TOYEK OymyT oauHakoBbl? Haiith
YCKOPEHHS ATUX TOUEK Yepe3 3 ¢ Mociie Hayaia ABUKECHUS ?

2. Bentwmrsatop Bpamaercs c¢ yactotod 900 o6/muH. [locnme BBIKIIOYEHUS BEHTHIISTOP
Bpaliasich paBHO3aMEIJIEHHO CJeJal J0 OCTaHOBKU 75 000poToB. CKOJBKO BPEMEHH MPOILIO C
MOMEHTA BBIKJIIOYCHHS BEHTUJIATOPA 10 MIOJTHOM OCTaHOBKHU?

3. Koneco Bpamaercs Tak, 4TO 3aBUCHUMOCTb yrja IOBOpOTa pajauyca Kojeca OT BPEMEHHU
naercs ypapaenueM 1= A1+BIt+C1t2 +Dt3, rne Al = 3 pan, B1 = 1 pag/c, C1 = 1 pan/c2, D=1
pan/c3. Haiitu paguyc koseca, €ciii U3BECTHO, YTO K KOHITy BTOPOH CEKyHJIbI IBM)KEHUSI HOPMAaJIbHOE
YCKOpEHHE TOYEK, JeKaIUX Ha 0007e paBHO 346 m/c2.

4. Ha Gapaban maccoil 9Kr HAMOTaH LIHYpP, K KOHIy KOTOPOTO HPHUBS3aH I'Py3 MAaccoi 2KT.
Haiitu yckopenue rpy3a. bapaban cuntatb 0JTHOPOJHBIM HIUIHMHAPOM. TpeHueM npenedpeds.

5. OnpenenuTs NEpHOA U YaCTOTY TAPMOHUYECKUX KoJeOaHMit 1ucka paaumycoM 40 cMm, OKOJIO
TOPU30HTAILHON OCH, MPOXOSIIEH Yyepe3 00pa3yIonyIo AUCKa.

Paznen 2: MonekymsipHas pusnka
VYK-1 CrocobeH oCcymecTBIATh MOUCK, KPUTHICCKUN aHAIN3 M CUHTE3 HHPOPMAIIUH, TPUMEHSTh
CUCTEMHBIN MOAXO [UIsl PEIICHUS TOCTABJICHHBIX 3a7a4

1. Uemy paBHa 3HEprus Teriooro apmwkeHus 20 r kucmopoaa npu temneparype 20°C? Kakas
4acTh OTOW DHEPIUU MPHUXOAWUTCSA Ha JOJIK NOCTYNAaTEIbHOIO IBMIKEHUS M Kakas 4acTb Ha JOJIO0
BpAIllaTEeIbHOTO?

2. Haiitu npupocT sHTponuu npu npespamiennu 1 r Boasl mpu 0°C B map npu 100°C.

3. Haiitu BHyTpeHHIOI0 3Hepruto U IByXaTOMHOIO Ta3a, HaXOJSIIETOCsS B COCYZle 00BEMOM
V=2 n nox naBnenuem p = 150 xlla.

4. TlpocTpaHCTBO MEXAYy NapauIeIbHBIMU IUIACTUHAMM Iwiomaaeio 150 cMm2 kaxknas,
HaxXOIAIIMMHUCA HA PACCTOSIHMM 5 MM Jpyr OT Apyra, 3alojHEHO KuciaopoxoMm. OnHa IulacTHHA
nojaep>xuBaercs npu remne-parype 170C, npyras npu temnepatype 270C. OnpenenuTs KOJIMIeCTBO
TEIUIOTHI, NPOIIEIEEe 32 5 MUH IOCPEICTBOM TEIUIONPOBOAHOCTH OT OJHOM IUIACTHUHBI K APYTOM.
Kucnopon Haxogurcs npu HOPMalbHbBIX YCIOBHSX. D()(EKTUBHBIA JUAMETP MOJEKYJ] KHCIOpoJa
0,36 HM.

5. Uneanbublii ra3 cosepmaer 1ukia Kapno. ['a3 mosmydaer oT HarpeBaTensl KOJIMYECTBO
terwtoTsl 5,5 x/x u coBepmaer pabory 1,1 xJlx. Onpenenuts: 1) tepmuueckuit KIIJI nukna, 2)
OTHOILIEHHE TEMIIEpATyp HarpeBaress U XOJIOAUIbHUKA.

Paznen 3: DnekTpuuecTBo
VYK-1 CnocobeH oCyIIecTBIATh MOUCK, KPUTUYECKHI aHaJIN3 U CUHTE3 UH(OpMAIMH, IPUMEHSTh
CUCTEMHBIN MOJXOA JUIsl pEIICHUs [TOCTABJICHHBIX 3a7a4

1. JIBa 3apsiaa, HaXOAACh Ha PacCTOSHUM 5 €M, B BO3yXe JNEHCTBYIOT APYT Ha Jpyra c CUJION
1210-5 H, a B HEKOTOPOIl HEMPOBOAALIEH KMIKOCTH Ha paccTossHuM 10 cm - ¢ cuioi 1,5¢10-5 H.
Kako-Ba quanexTpuueckas IpOHULAEMOCTb KUAKOCTU?

2. B miockuii KOHIEHCATOp BIIETAET AJIEKTPOH CO CKOpocThio 2¢107 M/c, HampaBieHHOMH
napajulelib-HO IUTaCTMHAM KOHJeHcatopa. Ha kakoe paccTosHue OT CBOEro I€pBOHAYAIBHOTO
HAIPABJICHUSI CMECTUTCS DJIEKTPOH 3a BpEMs IPOJIeTa KOHIEHCATOpa, €CIHM PACCTOSTHUE MEXIy
MJIACTUHAMU 2 CM, JUIMHA TJIACTUH 5 CM U pa3HOCTh MOTEHIMANIOB MeXay miactuHamu 200 B?

3. AJIIOMUHHEBBIN IIapuK Maccor 9 r, Ha kotopoM HaxoauTtcs 3apsan 10-7 Ki, momenieH B
Macio. OnpenenuTs BEIUYUHY HANPsHKCHHOCTH HAMPABIICHHOTO BBEPX DJIEKTPUUYECKOTO TIOJIS, €CIU
M3-BECTHO, YTO MmapuK IiaBaeT. [lmotHocTs Macna 0,911103 kr/m3.

4. IInockuii KOHAEHCATOp 3apAJuiIM IPU NOMOIIM UCTOYHMKA ¢ HamnpsbkeHuem U = 200 B.
3areM KOHIEHCATOP OBLT OTKJIIOYEH OT UCTOYHUKA. KakuM cTaHeT HampspKeHHE MEXAY IUIACTHHAMH,
€C-JIU PACCTOSIHUE MEXAY HUMHU YBEIUYUTH OT nepBoHavyanbHoro 0,2 mm 10 0,7 MM, a MpOCTPaHCTBO
MEXy IJIACTUHAMH 3al0JIHUTh CIIOJI0M ¢ € = 77
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5. K anementy ¢ DJ1C, pasuo#i 1,5 B, npucoegununu katymky ¢ conporusieHuem 0,1 Owm.
Amnep-meTp Tmokazaql cuiay Toka, paBHyro 0,5 A. Korma K 3JeMEHTY NPUCOECIUHWIN
MOCJIEIOBATENBHO €IIe OJWH 3JIEMEHT ¢ Takou ke DJIC, To cuila Toka B TOM e KaTyIIKE OKa3ailach
0,4 A. HaiiTu BHyTpeHHEE CONPOTHUBIIEHUE MTEPBOT0 U BTOPOTO 3JIEMEHTOB.

OIIK-2 Crnoco0GeH NMPUMEHATh COOTBETCTBYIOIMHA (PU3MKO-MATEMATHYECKUM armapaT, METOJIbI
aHaJlM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIEIOBaHUS MPHU PELICHUU
po)eCCHOHAIIBHBIX 33724

1. ITo npoBogHuky compotuBieHueM R = 3 OM Teu€T paBHOMEpPHO BO3pacTarOUIMi TOK. 3a
Bpems t = 3 cek B npoBogHUKE BbiAeaninock Q = 200 [x TeruioTsl. OnpenenuTs 3apsai, NpOoIIeIIIni
3a 3TO BpeMsl IO TPOBOAHKKY. B HaYalbHBII MOMEHT BpEMEHHU TOK B MPOBOJTHUKE OBLT paBEH HYIIIO.

2. IIpu cune Toka 3 A BO BHENIHEH ey OaTapew BbIACIIETCs MOITHOCTH 18 BT, a ipu cuite
Toka 1 A - 10 Bt. Onpenenuts D/IC 1 TOK KOPOTKOTO 3aMbIKaHUsI OaTapeH.

3. DNEeKTpOIUIMTKAa MOIIHOCThIO 1 KBT ¢ HMXpOMOBOW CHHpalibl0 BKIKOYAETCS B CETh
HanpspkeHueM 220 B. CkoJIbKO METPOB HUXPOMOBOW MPOBOJIOKK auamMeTpoM 0,5 MM Halo B3STh I
W3TOTOBJIC-HUSI CTIHMPalid, 4YTOOBI CIHMpaidb HarpeBasach a0 Temmeparypel 900 °C? VnenbHoe
conpotuneHne Huxpoma npu 0°C coctaBiser 1 MKkOMeM, a TemMnepaTypHbIi KO3(. COTPOTUBICHUS
0,4:10-3 K-1. Bcé BbienuBIeecs: TEIIO UAET HA HArPEBAHUE CIIUPAJIH.

4. OnpenenuTh CHIIy TOKa udepe3 compoTuBieHnu R3 (cm. pucyHok) m Hampspbkenue U3 Ha
KOHI[aX 3TOro comnpotuBieHus, ecau [11=4 B, [12 =3 B, Rl =2 Om, R2 =6 Om, R3 =1 Om.
BuyTpeHHue conpoTuBiieHHs] UICTOYHUKOB ToKa rl =12 =1 Om.

5. K anementy ¢ OJIC, paBHoii 1,5 B, npucoennnnnu katymky c¢ conporusieHuem 0,1 Owm.
AmMriep-meTp 1mokazan cuiy Toka, paBHyro 0,5 A. Korga k 25eMEHTYy NpUCOEIUHUIN
IIOCJIEZI0BATENIBHO €I1I€ OJUH 3JeMeHT ¢ Takoi ke D/IC, To cua Toka B TOM K€ KaTyIKe OKa3ailach
0,4 A. HaiiTu BHyTpeHHEE CONPOTUBIIEHNE IIEPBOI'O U BTOPOT'O 3JIEMEHTOB.

Pasnen 4: Maruetusm
VYK-1 CrocobeH ocymecTBIATh MOUCK, KPUTHICCKUN aHAIM3 M CUHTE3 HHPOPMAIIMH, TPUMEHSTh
CUCTEMHBIN MOJXO JUIsl pEIICHUs TOCTABJIEHHBIX 3aa4
1. Ha3oBuTE€ MCTOYHHMKHA M XAPAKTEPUCTUKKM MArHUTHOTO mojs. Kak neicTByer MarHMTHOE
MOJI€ Ha 3apsi/ibl U TOKH, HA paMKy ¢ TOKOM? Kakoe yCcTpolCTBO OCHOBAHO Ha TAKOM JICMCTBUU?

2. YeM ompeaensioTcss MarHUTHbIE MOMEHTBHI aTtoMOB? UTO MpPOUCXOOUT C BEIIECTBOM B
MarHuTHOM noJie? Ha30BUTe TUIBI MArHETUKOB U UX XaPAKTEPUCTUKH.

3. Urto HabmoaeTcsl B MPOBOJAHUKE MPHU €T0 JBHKCHUHM B MarHUTHOM monie? B koHType mpu
W3MEHEHUHM MArHUTHOTO MOTOKa uepe3 Hero? Onumwure KoaudecTBeHHO. OIEHUTE pa3HOCTh
MOTEHI[MATIOB KOHIIOB KPBLJILEB CAMOJIETa MPHU IOJIETE.

4. Kakoli mporecc NpenarcTBYeT HW3MEHEHHUsAM Toka B KOHType? Kak onpenenuts
MHAYKTUBHOCTh cosieHouga? Paccumraiite pa®oTy MO CO3IaHMIO TOKa B HEM M JHEPrHI0 €ro
MarHMTHOT'O TOJI.

5. OnumuTe KOJUYECTBEHHO MpOIECCHl B KoyiebarenbHOM KoHType. llomyuurte ypaBHeHME
KoJIeOaHUH M OTIPEAETIUTE UX YaCTOTY.

OIIK-2 Crnoco0GeH NMpUMEHATh COOTBETCTBYIOIIHMHA (PU3MKO-MATEMATHYECKUI armapaT, METOJIbI
aHaJIM3a U MOJEIHMPOBAHUS, TEOPETUYECKOIO U KCIEPUMEHTAIBHOIO MCCIIEAO0BAHMS MPU PEIIECHUN
po)eCCHOHAIIBHBIX 337124

1. Tlo conenouny anuuoit 0,25 M, umerouiemy uncio BUTKOB 500, Teuet Tok 1 A. Ilnomanp
IIOTIEPEYHOro ceueHus coieHouaa 15 cm2. B coneHoupa BeTaBieH kene3Hbl cepacuHuk. Haiitu
HaIpPSKEHHOCTh, MATHUTHYIO MHAYKIUIO U SHEPTUIO0 MAarHUTHOTO TOJIsl COJICHOU1a. 3aBUCUMOCTh B =
f(H) cepreuynnka npuBeeHa Ha PUCYHKE

2. Haiitu 9JIC caMOMHIyKIIMK, HAaBEICHHOW HAa KOHIAX KaTyIIKA B MOMEHT t = 5¢, eclii cuiia

TOKa, MPO-TEKAIOLIET0 M0 KaTyIIKe ¢ MHAYKTUBHOCTHIO 0,2 ['H, U3MEHSAETCS 110 3aKOHY
[=40-2t2 -5t (A)
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3. BeiBeaure opmyity A HAIPSHKEHHOCTH MAarHUTHOTO TOJIS B LIGHTPE KPYrOBOT'O TOKA.

4. UnpyktuBHOCTh pamku L= 40 mMI'H. Eciin 3a Bpemsi  cuiia Toka B paMKe YBEJIMYHIIACH HA ,
10 OJIC caMOMHAYKIIMH, HABEJICHHAS] B PAMKE, paBHa...
1) 80 mB; 2) 16 MB; 3) 0,16 B; 4) 0,8 B.

5. 3a 3 ¢ MarHuTHBI TOTOK, MPOHU3BIBAIOIIMI MPOBOJIOYHYIO pPaAMKY, PaBHOMEPHO
yBenuumics ¢ 6 B6 1o 12 B6. Uemy paBHo nipu 3ToM 3Hauenue DJIC uHaAyKIuu B pamke?
1)1 B; 2)2 B; 3)4 B; 4) 6 B.

Pa3nen 5: Ontuka
VYK-1 CnocobeH oCyIIecTBIATh MOUCK, KPUTUYECKHI aHaJIN3 U CUHTE3 UH(OpMAIMH, IPUMEHSTh
CHCTEMHBIH MOAXO[ ISl peILICHHsI TOCTABICHHBIX 3a/1a4
1. PaccmoTpuTe audpakuuio cBeTa Ha Imienud uiu pemerke. Omnpenenurte HarpaBlIeHHE
MUHHMYMOB U MaKCUMyMOB H3i1y4eHus. Kak 3aBHCAT OHM OT €ro 4acTOThl U JAJIUHBI BOJHBI? Kakue
YCTPOWCTBA MO3BOJISIIOT Pa3l0XUTh CBET B CIEKTP?

2. Yro npexcraBiseT coOOH IeKTpOMarHuTHas BotHa? YeM orpenensercsi CKOpOCTh BOTHBI?
Kakue cBoiicTBa CcBeTa MOATBEPKIAIOT €ro BOJHOBYIO mpupoay? Uro MoxHO HaOmonaTh MpH
HaJIOKEHUH BCTPEYHBIX BOJIH?

3. Uto mpoucxoauT B MeTaiax (MOJIynpoOBOAHMKAX) MOJ neiicTBueM cBeta? Kak oObscHsET
¢doro3dexr BoHOBas Teopus U yTO HabmOAaeTcss Ha omnbiTe? Kakue mpeamnonokeHus 0 Ipupoje
CBETa M KaK MO3BOJWIH 00BICHUTE Habmogaemoe? Uto Takoe kpacHas rpanuna ¢porodddexra’?

4. B uem MMPOSBJIAIOTCSA BOJIHOBBIC CBOMCTBaA ‘-IaCTI/II_[? Kaxk gactora u JJIMHA BOJIHBI CBsA3aHbI C
SHEpPruel U HMMITYyJIbCOM 4YacTHIBI? MOXHO JIn HaOJI0JaTh BOJIHOBBIC CBOMCTBA KPYMHBIX TEN U
MpeaAMETOB?

5. Ilpu oceemennu nudpakIMOHHONW PEMIETKH CBETOM C JJIMHOW BOJHBI 627 HM Ha DKpaHe
MIOJIyYMJIUCh MOJOCHL. PaccTosiHMEe Mexay IOoJocaMM MEPBOrO MOPsAJKAa OKa3aloch paBHbIM 20 cM.
3Hasl, YTO IKpaH PacloIoKeH Ha paccTossHUU 120 ¢M OT peleTKH, HalTH MOCTOSHHYIO PELIETKH.

OIIK-2 Crnoco0GeH NMpUMEHATh COOTBETCTBYIOIMHA (PU3MKO-MATEMATHUYECKUI armapaT, METOJIbI
aHaJlM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIEIOBaHUS MPHU PELICHUU
po)eCCHOHANIBHBIX 33729

1. Ha crexnsHHy10 mu1acTuHKY (nc =1,6) HaHECEHa TOHKas TPO3pavyHasl INIEHKA ¢ [T0Ka3aTeleM
npenoM-sieHust ni = 1,4. [InacTuHka ocBelleHa NapajieNbHbIM IyYKOM CBETa C JJIMHOMN BOJHBI A =
540 HM, majgarOMmMX HA IJIACTUHKY HOpMaibHO. Kakol MUHMMAaabHOM TOJIIUHBI JOJDKHA OBITH
IUICHKA, YTOOBI OTPAXKEHHBIE JTyYH UMENIN HAUMEHBIIYIO SIPKOCTb.

2. .Hy‘l CBCTa MOCICAOBATCIBHO IMPOXOAUT YCPE3 ABC IMPU3MbI HHUKOJISA, TTIABHBIC IJIOCKOCTHU
KOTOPBIX 00pa3yroT Mexay coboit yrom 60°. Onpenenutb BO CKOJIBKO pPa3  YMEHBIIHTCS
HHTCHCHUBHOCTL CBCTA, BBIXOJAIICTO U3 BTOPOr0 HHUKOJIA, MO CPAaBHCHHUIO C MHTCHCHUBHOCTBIO JIy4a,
Imagaromero Ha HepBLIﬁ HHUKOIJIb, €CJIM B KaXX10M HHUKOJIC ITIOTJIOIIAaCTCA 10% MHTEHCUBHOCTH CBETA.

3. luametp BOIb(GPaMOBON HUTHU DIEKTPOJaMIOUYKH paBeH 0,3 MM, JuinHa HUTH- 5 cM. Ilpu
BKJIIOUEHUU JIaMIIOUKU B ceThb 127 B upe3 Huth Teuét tok cunoit 0,31 A. Haiitu temnepatypy HUTH
namMnouyky. CuuTaTh, UTO BCE BBIIEISIIOIIEECS B HUTH TEIJIO TEPSIETCS B PE3YJIbTATE JIyUYEHUCITyCKaHUS.
OTHoIlIe-HUE SHEPreTHUYECKHX CBETUMOCTeH Boib(ppamMa M albC. YEPHOTrO Tela paBHO ISl ATOH
temneparypsl 0,31.

4. VI3 cMOTpPOBOTO OKOIIKa MeYH H3iIydaeTcs noTok sHeprun @ = 4 /[ x/mMun. OnpenenuTsb
TEMIIEpATy-py ME€YH, €CIH IUIOMAL OKOIIKa S = 8 cM2.

5. Ha ¢otosnemenT ¢ katomom u3 me3ust (ABbix = 1,8 9B ) magaroT myuun cBeTa ¢ IIMHON BOJIH
100 HM. HaiiTu HauMeHblllee 3HAUYEHUE 3aJCPKUBAIOLIEH pa3HOCTH IOTEHLUANOB, KOTOPYIO
HE00XO0IUMO MPUIIOKHUTD K (POTOIIIEMEHTY, YTOOBI TPEKPATUTH (POTOIMHUCCHIO 3JIEKTPOHOB.
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Pa3nen 6: ®usuka atoma
VYK-1 CnocobeH oCyIIecTBIATh MOUCK, KPUTUYECKUI aHaJIN3 U CUHTE3 UH(OpMAIMH, IPUMEHSTh
CUCTEMHBIN MOJXOA JUIsl pEIICHUs [TOCTABJIEHHBIX 3a7a4

1. Kak nporcxoauT 3aIi0JIHEHUE 3JIEKTPOHHBIX COCTOSIHUI B aToMax?

2. Onpenenuth dHepruio (B 9B) doToHa, McmyckaeMoro mpu nepexojie 3JeKTpOHA B aToMe
BOJIOPOJIa C TPETHEr0 HAa BTOPOM JHEPreTUYECKHM YpOBeHb. ONpeneuTh MEPBBIM MOTEHIUAT
BO30YXICHHS aTOMa BOJIOpO/a.

3. Bbluucauth anuHy BOJIHBI A€ bpoins ans 3ieKTpoHa, MPOIIEIIET0 YCKOPSIOUIYIO
pa3HOCTb NOTEH-LIMaNoB 2,5 B.

4. AXTHUBHOCTH IpemnapaTa HEKOTOPOIO H30TONA 3a IATh CYTOK yMeHblmiack Ha 30%.
Onpenenuts ne-puoj nojrypacnaaa 3Toro 3J1eMeHTa.

5. Beruncnutsb sHepretuueckuit apdexr Q peakuun:  3Li6 + 1H1 = 2He3 + 2He4.

6. Kakue KBaHTOBBIC YMCJIa BBOJATCS JJIsl ONUCAHUS JBUKEHUS AJIEKTpoHa B atroMe? Kakue
OHHU OTPEENAoT (pU3MuecKre BETUYUHbBI U KaKuM 00pa3om?

7. U3 yero coctout sAnpo aromMa? Kakue cuiibl CBSI3BIBAIOT SIAECPHBIC YACTHUIIBI, KAKOBBI UX
croiictBa? Kak ompenennts aedekT wmaccel U SHepruto cBsizu  sgpa? Kakwe mporiecchl
COMPOBOXK/IAIOTCS BBIACIICHUEM SIIEPHOM SHEprUuu?

8. Kakme kmaccwl 3jieMEeHTapHbIX YacTul] 3HaeTe? Ha3zoBuTe BUIBI MX B3aWMOJICHCTBUSA U
3aKOHBI COXpaHEHUS. YKaKUTE CIIOCOOBI PETHCTPAINH U YyCKOPEHUS YaCTHII.

8.4. Boripochl MpoMesKyTOUHOM aTTeCTALUM
Iepsbiii cemecTp (3auer, YK-1)
1. Mopenp uaeanpHOro raza. BelBog OCHOBHOIO ypaBHEHHS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU U
CIIEZICTBUS U3 HETO. MOJIEKyIIPHO-KMHETUYECKOE TOJKOBaHHE aOCOMIOTHON TeMIIepaTyphl
2. Yucno creneHeit cBo0OIbI MOJIEKYJ. 3aKOH PaBHOMEPHOTO PACHPEeNICHHsI SHEPTUHU 110 CTETICHAM
cBOOO/IbI. BHYTpEHHSS SHEPrus HIeaIbHOTO Ta3a.
3. 3akon MakcBemna i pacHpelesIeHnuss MOJIEKYJ MAEAJbHOTO raza 10 CKOPOCTSIM U JHEp-THUAM
TeruioBoro ABrkeHus. [ToHaTue o cpeanelt apupmeTHyeckon, cpeiHel KBaApaTUYHONW | Hambosee
BEPOSITHOM CKOPOCTSIX.
4. CpenHee 4YHCIO CTOJKHOBEHHH W CpPEIHSAS IJIWHA CBOOOJHOTO MpobOera MOJIEKYJN. SIBICHUS
IepeHoca B TEPMOAMHAMHMYECKHM HEPABHOBECHBIX cHcTeMax: Aupdy3usi, TEIIONpPOBOAHOCTb,
BHYTPEHHEE TPEHHUE.
5. Tlonarue o BHyTpeHHeW SHEpruM Kak (YHKIMHU COCTOSIHMA. Temyora W pabora Kak (OpMbI
nepenaqyu sHepruu. [lepBoe Hauano TEpMOAMHAMUKH
6. IlpumeHeHHe MEpBOrO Hayala TEPMOJMHAMMKH K H3omporeccaM. PaboTa M TEIIOeMKOCTh B
n30IpoIeccax.
7. Annabatubiii mpouecc, ypaBHeHue Ilyaccona. PaboTta 1 TemmoeMKoCTb.
8. OOparumple um HeoOpatumble mpouecchl. [lonarue mwmkna. [uxkn Kapno m ero KIIJ[ mns
UJCABHOTO rasa. TemioBas U X0JIOAUIbHAS MAIIUHBIL.
9. OHTponua. Bropoe Hauano TepMOAMHAMHUKY U €70 CTATUCTUYECKAs] MHTEPITPETALIHSL.
10. /Ilunamuueckre XapaKTEPUCTUKH BpAIlaTEIbHOIO IBUKEHUS: MOMEHT CUJIbI, MOMEHT UM-IIyJIbCa,
MOMEHT MHEpLUUHU. Brruncienne MOMEHTOB MHEPLIMH Tel npaBmiibHON popmbl. Teopema Ll Teii-nepa.
11. BBenenue: mpeaMeT (QHU3UKUM M €€ CBA3b C APYTUMH JUCHMIUIMHAMHU. MeToibl (U3NYEeCKUX
MCCIIeIOBAaHM (OTBIT, TUTIOTE3a, SKCIIEPUMEHT, Teopus). B3auMocBsa3b GU3NKH U TEXHUKH.
12. TlonaTue mpocTpaHCTBAa M BPEeMEHHU B Kiaccudeckoi ¢usuke. Cucremsl orcuera. [lepeme-menue
U cKopocTb. HopManbHOE, TaHr€HIIMAIBHOE U NTOJIHOE YCKOPEHHE.
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13. TloHsiTue cocTOAHUS B KiaccMUuecKoM MexaHuke. OCHOBHAs 3a/adya NMHAMUKHU. 3aKOH MHEPIUU.
WNHueprmanbHble U HEMHEPIMATIbHBIE CUCTeMBbl oTcueTa. du3nyeckoe comep)kaHue MOHATHA MacChl,
CHUJIbI, UIMITYJIbCA, UMITYJIbCA CWIIBI, 2-i1 3aKkOH HbroToHa. Buasl B3auMoAEeCTBHI, OHATHE O CH-JIaX
WHEPIUH.

14. 3-i1 3akoH HproroHa. BHemHME W BHYTPEHHHE CWJIbL. 3aKOH COXPAHEHHUS HMMITyJbCa MJIst
3aMKHYTOI cucteMsbl Teid. [IoHsTHE IeHTpa Macc ¥ 3aKOH €T0 IBUKEHUSI.

15. Tlonsatue »Hepruu, pabOThl M MOIMHOCTH. KuHETHYecKas >HEprusi MEXaHHMYECKOW CHUCTEMBI.
PaboTa nmepeMeHHOM CHITBI.

16. Ilone kaxk (opma MaTepuu, OCYIIECTBIsIeMass CHUJIOBOE B3aWMOJCHCTBHE MEXKIY YacTHIA-MHU.
[TonstTre norteHuuanpHOro mojs. IloTeHIManbHas SHEprusi MaTepUaIbHOW TOYKH BO BHEIIHEM
CHUJIOBOM TIOJIC M €€ CBS3b C CHWJIOW, ACHCTBYIOIIEH Ha MaTepuUalbHYI0O TOYKY (Ha TpUMEpE
TPaBUTAIMOHHOTO TIOJIs).

17. 3akoH cOXpaHEHUS PHEPIMU B MEXaHUKE, KOHCEPBATUBHBIE M HEKOHCEPBATUBHbBIE CHCTE-MBI.
[IpuMmeHeHne 3aKOHOB COXpAaHEHUs K yIPYTroMy U HEYTIPYTOMY yJlapaM.

18. Peanpuble ra3pl. CHiibl MOJEKYJSAPHOTO B3aMMOJICUCTBUA. YpaBHeHHe Ban-nep-Baanbca.
BHyTpeHHss sHEprus peajabHOro rasa.

19. BpamarensHoe ABM)KEHHE M €r0 KMHEMAaTHUECKHE XapaKTEPHUCTUKU: YTJIIOBOE Iepemelle-Hue,
YIJI0Basi CKOPOCTh U YIII0BOE YCKOpeHue. CBsI3b YITIOBBIX XapaKTEPUCTUK C TMHEHHBIMU.

20. OCHOBHOM 3aKOH IMHAMHUKHU BpalIaTE€IbHOTO ABUKEHHS. 3AKOH COXPAHEHUS MOMEHTA UM-ITYJIbCa.
21. Kuneruueckas sHeprusi 1 paboTa BO BpaliaTeIbHOM JBHKCHHH.

22. KonebarenbHoe aBmxkeHHe. ['apMoHHMUecKkoe KojebaHWe M ero xapakTepucTHkd. CKOpoCTh H
YCKOpEHHUE IpU TApMOHHYECKUX KOJICOaHUSIX.

23. JluHammka rapMoHHMUYecKHX KosieOaHuid. JluddepeHnuanpbHoe ypaBHEHHE TapMOHHUYECKUX
koneOanuit. [IpyXuHHBIN, MaTeMaTHYEeCKUN U GU3HIECKUN MasSTHUKH.

24. 3aryxarmue konebanusa. JluddepeHnnanbHoe ypaBHEHHE 3aTyXarolIMX KoJieOaHWUM, ero
pellIeHre U aHaJu3.

25. Bemayxnaennsie koneOanus. uddepeHnnanbHoe ypaBHEHHE BBIHYXICHHBIX KoOJI€OaHWM, €ro
pellIeHre U aHanu3. SIBeHne pe3oHaHca

26. BonHoBbIe mporecchl. MexaHu3M o0pa3oBaHus BOJH B ynpyroi cpene. [lomepednsie u
MIPOJIOJIBLHBIEC BOJIHBL. Y paBHEHHE OeryIieil BoaHbl. BennuuHbl, XapakTepu3yoliye BOJIHY.

27. I1 peobpazoBanne ['ammies. MexaHWYECKU MPUHIAI OTHOCUTEIBHOCTU. TeopeMa ClioKe-HUs
CKOpPOCTEH.

28. MonekynspHass ¢u3nKka W TepMOAMHAMHKA. MX 0OBEKTBI W METOJbl HCCICAOBAHMUS.
Tep-MoauHaMHu4ecKasi CUCTEMA; €€ MapaMeTpbl U COCTOsIHUE. TepMoaMHAMUYECKUN TIPOIIECC U €T0
BU/IBL.

Bropoii cemectp (Ik3amen, OIIK-2, YK-1)

1. DIeKTpoeMKOCTh YEIMHEHHOTO TPOBOJIHUKA, chephl, TUIOCKOT0 KoHAeHcaTopa. [lapannensHoe u
MO-CJIeI0BAaTEIbHOE COEAMHEHNE KOHAEHCATOPOB.

2. DHeprus 3MEeKTPUYECKOro MOJIs 3apsHKEHHBIX Tell, MJIOCKOro KOHJEeHcaTopa. JHeprusi, o0beMHas
IJIOT-HOCTh YHEPTHH 3IEKTPOCTATUYECKOTO MOJIS.

3. IloCTOSAHHBIN ANEKTPUUECKUNA TOK, YCIOBHS €ro cyuectBoBaHus. Cuia TOKa, IJIOTHOCTh TOKA,
OMHYE-CKOE CONpOTUBICHUE. [[T0THOCTh TOKa ¢ MUKPOCKOIIUYECKOM TOUKH 3peHus. [lapannensHoe u
MOCJIe0-BaTEIbHOE COEIMHEHUE COMPOTHUBIEHUIN. 3aBUCUMOCTbH CONPOTUBIEHHUS MPOBOAHUKOB U
MOJYNPOBOJHUKOB OT Temmeparypbl. 3akoH Owma mus  ydactka uend. 3akoH Owma B
muddepennmransHol hopme.

4. DIeKTpUYeCKU 3apsi, 3aKOH COXpaHeHus 3apsana. 3akoH KysoHa. Dnexkrpuueckoe ToJe.
HanpsokeH-HOCTh anekTpudeckoro moss. HampspkeHHOCTh mosist OT TouyedHoro 3apsiga. CuiioBbie
JUHUM  HANpPSOKEH-HOCTH  3JIEKTpOocTaTHuyeckoro mojs. llpuHuun — cynepmno3uiuu — IOJIEH.
DJIEKTPUYECKUI AUTIOIb.

5. IToToKk BEKTOpa HAMPSHKEHHOCTH AJeKTpudeckoro noiisi. Teopema [Maycca. [IpuMenenue teopeMbl
laycca g pacyera 37IEKTPUYECKOrO MOJS OT CHUCTEM 3apsifoB (o0 MPOTSDKEHHAs IUIOCKOCTb, JIBE
Pa3HOMMEHHBIX 00 TUIOCKOCTH, 00 JJIMHHAS 3apsuKeHHasi HUTh, rosias cdepa, map).
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6. Pabota mo mepememieHHWIO 3apsga B dJEeKTpocTaTudeckom moje. [lupkynsmmst Bektopa E.
[ToreHim-anbHbBIN XapakTep eKkTpocTaTudeckoro nois. [lorenuuan. ['paguent norenuuana. Csssb
HANpsDKEHHO-CTU € TPaJMEHTOM TIOTEHIMala JJIEKTPUYECKOro TOoJs. ODKBUIOTEHUHUATbHbBIE
MOBEPXHOCTH.

7. TlpoBOMHHMKH B OJJIEKTpHUeCKOoM Tmoje. MuamynupoBaHHBIE 3apsiapl. E BOMM3HM 3apspKEHHOTO
npoBoaHuKa. [Tone E BHyTpu nmpoBoAHUKA. DIEKTPOCTATUUECKOE HYKPAHUPOBAHUE.

8. JlupnexkTtpuku B aiekTpudyeckoM mose. [lonmspHble n HenosisspHble AWANEKTpUKHU. [lonspuszanms
JTUDJIEK-TPUKOB B 3AseKTpudeckoMm notie. [lomsspusoBanHocts ausnekrpukos. [lone E mose BHyTpHn
TUAJIEKTpUKA. JManexkTpudeckas BOCIPUUMYHMBOCTD M JUAIEKTPUYECKAs MPOHULIAEMOCTh CpEJbI.
BekTop HamnpsyKeHHO-CTM M BEKTOP JJIEKTPUYECKOTO CMEIICHHUS 3JIEKTPOCTaTUYECKOIO IOJIS.
CerHeTosJIeKTPUKH.

9. MarHutHble U MEXaHMYECKHEe MOMEHTBI UMITyJibca (OpOUTATbHBIE M CHHHOBBIE) JIEKTPOHOB U
aToMOB. JlnamarHeTtwku, napaMarHeTwku, QeppomarHeTuku. HamaruumueHHocTh. MarHuTHas
BOCIIPUMMYHUBOCTh U IPOHNULIAEMOCTh MarHeTUKOB. /lna- 1 mapaMarHeTUKY B MarHUTHOM IIOJIE.

10. CropoHHHME cuibl. DNEKTPOABMIKYILAs CHUJIAa UCTOYHMKOB TOKa, HampspkeHue. 3akoH Oma ams
3aMKHYyTOH nenu. CoequHeHne UCTOYHUKOB TOKa B OaTapen. Toku KOpoTKoro 3ambikanus. [IpaBuia
Kupxroca 115t pa3BeTBICHHOHN 1IETIH.

11. PaGota W MOIIHOCTH TOCTOSHHOTO ToKa. 3akoH Jlxoyms — Jlenna. 3akon [[xoyns—JleHma B
mudde-pennmansuoit popme. KITJI sanexkrpruyeckoi memnu.

12. DnexTpuyeckuid TOK B Tra3ax. SBJIeHHWE WOHM3AIMM W PEKOMOMHAIIMKM MOJIEKYJ Trasa.
BonbrammnepHas xapakTepuCTHKa Ta30BOTO pa3psana. HecamocTOSTeNnbHBIM Tra30BbIA  pa3psl.
CamocTosTenbHbIN Ta30BbIi pa3psaa. Tiueromuii, ICKpOBOH, AYrOBOW, KOPOHHBIN pa3psabl. [1nazma.
13. MaruutHOe mosie TOKOB. HampspkeHHOCTh M MHIYKIUS MarHUTHOro mois. CUIIOBblE JIMHUU
MarauTHoro noss. Ilpunnun cynepnosunuu. 3akoH buo-Casapa-Jlamiaca u ero npuMeHEHHE K
pacyeTy MarHUTHOTO TOJIS OT MPSIMOT0 OECKOHEUHOT0, MPSIMOT0 KOHEYHOT0, KPYTrOBOT'O IPOBOJHHUKA
C TOKOM.

14. Hupkynauus Bexktopa B. 3akoH monHoro toka. BuxpeBoll xapakTep MarHUTHOro mnoss. Pacuer
I10JIs1 JJIMHHOTO COJIEHOM/A, TOPOUIA.

15. Cuna Ammnepa. B3zaumopelicTBue napajuiebHbIX IPOBOAHMKOB C TOKOM. MarHUTHBII MOMEHT
paMKH ¢ TOKOM . Bpamaromuii MOMEHT paMKd ¢ TOKOM B MarHMUTHOM moje. IlpuHimn paGoTsi
anekrpoasurare-iei. IIorok Bekropa MarHuTHOM MHAYKIUU. TeopeMa ['aycca it MarHUTHOTO IOJIA.
Pabota o nepemMe-1eH1IO MPOBOAHMUKA M KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.

16. Cuna Jlopenua. JIBuwkeHHe 3apsOKEHHBIX YacTULl B MarHUTHOM mojie. Oddext Xomia.
[Tpumenenue 3¢ dexra Xona.

17. ®eppomarHeTuku. JlomMeHHass CTpyKTypa (eppOMarHeTHKOB, JIOMEHHBIE  T'PaHUIIBL.
@eppoMarHeTMK B MarHuTHOM mose. Ilpomeccsl HaMarHMUMBaHUS M NepeMarHUYMBAHUS
¢deppomarnernkoB. KpuBas HamarHmuuBanusi. IleTis MarHMTHOTO THCTepe3uca M OCHOBHBIE
MarHUTHBIE XapaKTEPUCTUKU (EeppOMarHeTHKOB. MarHuTHbIE MaTepuanbl M WX NPUMEHEHHE B
ANEKTPOTEXHUKE.

18. SBnenume nsyeKTpoMarHuTHOW wuHAYKUMU (3akoH Papanes). Ilpaswio Jlenna. Ilpupona
ANEKTPOJBU-XKYILEH CHIIbI SIBICHUS JJIEKTPOMAarHUTHOM MHAYKIMM (cuia JlopeHuna M BUXpEBOE
anekTpryeckoe nosie). [IpuHnumn padoTs! TpaHchopmaropa. BuxpeBbie TOKH U MX IPUMEHEHUE.

19. UHIyKTUBHOCTh KaTyIIKW. SIBJICHUE CAaMOMHIYKIMHU. TOKHU MPU 3aMbIKAHUM U Pa3MbIKaHUU LETH
C MHIYKTHBHOCTBIO. SIBI€HME B3aMMHOW MHIYKLUU. DHEprus M OO0bEMHas IUIOTHOCTh SHEPTUU
MarHMTHOTO TOJIA.

20. IlepeMeHHBII 3IEKTPUUECKUN TOK. AMIUIMTY/a, 4yacToTa, (aza. J(efcTBylone U aMIUIUTY THbIC
3HA-YEHUs MEPEMEHHOT0 TOKa W HampspkeHus. [IpuHmmm paboTsl reHepaTopoB MEPEMEHHOIO TOKA.
Pe3ucrop, eMKOCTh U MHAYKTUBHOCTh U, COOTBETCTBEHHO, MX OMHUYECKOE, EMKOCTHOE, MHyKTUBHOE
CONPOTHBJIEHUE B LENU IEpeMEHHOro Toka. BekrtopHsle nuarpammsbl. IlocimenoBarenbHO
COEIMHEHHBIE PE3UCTOP, KOHJAEHCATOP U MHAYKTUBHOCTH B LIENIM NIEPEMEHHOI0 TOKa. PeakTuBHOE M
noJiHoe conpoTuBieHue 1enu. CABuUr ¢a3bl MEXy TOKOM M HAIPSKECHUEM.

21. Pe3oHaHC TOKOB W HAaNpPSHKEHUH B LENH MEPEMEHHOIO0 TOKa. MOIIHOCTh B IEMU MEPEMEHHOTO
toka. Koaurment momuocty.
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22. DnekTpuueckre KojiebaHus B KojebaTeIbHOM KOHTYype. CBOOOHBIC JIEKTPUUYCCKUE KOJICOaHUS.
HuddepenunanbHoe ypaBHEHHE CBOOOIHBIX 3JIEKTPUUYECKUX KoJieOaHuW u ero pemenue. Gopmyna
Tom-coHa.

23. JluddepennmanbHoe ypaBHEHHE 3aTyXalolmuX KoieOaHuil u ero pemieHue. J[eKpeMeHT u
norapuMHU-4ecKHii  JEKPEMEHT  3aTyXaHus  dJJeKTpuueckux  kojeOaHuil.  J[oOpoTHOCTH
K0JIe0aTeIbHOTO KOHTYpA.

24. JIuddepeHnmraibHOe ypaBHEHHUE BBIHY)XKJICHHBIX JJICKTPUUECKHX KOJICOAHWW W €ro pelieHue.
AwMrun-Tyna v (a3a BEIHYKJIEHHBIX KoJieOaHuil. Pe3oHaHc.

25. OcHoBHbIe mnoJioxkeHuss Teopun MakcBemna. Teopema [aycca u mupkynsuus BekTopa E
anekTpuueckoro noiist. Teopema [Maycca u nupkyssanus Bekropa B marautHoro nossa. Tok cMmemeHus
W BHXpEBOE OHJEKTpuueckoe mojie. OO00OImEeHHBI 3aKOH MOJHOTO TokKa. CHcTemMa ypaBHEHHS
Makcgesuia B uHTErpasibHOM (popme. OTHOCUTEIIBHOCTD AIEKTPUIECKOTO M MAarHUTHOTO TTOJICH.

26. Ilonepeunble ¥ IPOJOJIbHBIE YIIPYTHE BOMHBL. [lapaMeTphl BOJIHBI (aMIUTUTY/IA, TIEPUOJ, YacTOTa,
JUIMHA BOJIHBI, BOJIHOBOE 4YMCJO, (aza). YpaBHEHHE YNpyroil BOJHBL. DJIEKTPOMArHUTHBIE BOJHBI.
Hud-dbepennmanpHoe ypaBHEHHE OJICKTPOMArHUTHOW BOJIHBI M €0 pelIeHue. OHeprus
AJIEKTPOMArHUTHBIX  BOJIH. Bektop YmoBa-lIloWitunra. Illkama 3I€KTpOMAarHUTHBIX  BOJIH
(pagnoBoHBI, UH(paKpacHOe H3JIe-YE€HHE, CBETOBBIE BOJIHBI, yIbTPA(PHOIETOBOE U PEHTTEHOBCKOE
W3ITy4YCHHE).

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

1. CBeroBble BOJIHBL. DJEKTPOMArHWTHAas MNPHUPOJA CBETOBBIX BOJH. [lokazaTens mnpenomMieHus
cpenbl. 3aKOHBI OTPAXKEHUS U MIPEIOMIIEHUS CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHHUE.

2. Untepdepenuust csera. I[lpunuunbel HaOmOAeHUS UHTEpPEPEHIMH, KOT€PEHTHbIE BOJHBI,
ONTHYECKasi Pa3HOCTh XO0Ja ABYX KOT€PEHTHBIX JIydel, yCIOBHE max U min MHTEp(EepeHIH CBETa.
Oneir FOnra. UH-TepdepeHius Ha TOHKHX IUIeHKaX, Kosiblla HpioroHa. IlpuMeHneHue sBICHUS
nHTEep(EpPEHITNN CBETA.

3. Hudpakuus ceera. [lpunmun [roitrenca-®Openens, mudpaknus cBeta. Merox 30H DpeHens.
Judpakiys Ha MabIX OTBEPCTUSAX U MAJIOM JUCKE.

4. Tonspuzanusi cBeta. EcTeCTBEHHBIN M TNOJSIpU30BaHHBIN cBeT. 3akoH Mamtoca. [lonmspuzanus
CBETa NpH OTPAKEHUH, 3aKOH bprocrepa. [[BoliHOE JydenpenomiieHUE, NoJsipounbl. BpaiieHue
IJIOCKOCTH MO-Jsipu3anuu ceera. [I[puMenenue sBieHus noiaspusannu ceera. Jucnepcus ceera.

5. TemnoBoe u3nydeHHE. XapaKTEPUCTUKU TEIIOBOTO H3JIYYEHHS: SHEPreTU4YecKas CBETUMOCTb,
CIEK-TpaJibHasi YHEPT. CBETUMOCTh, CIIEKTpaIbHasl IUIOTHOCTh YHEPT. CBETUMOCTH U €€ 3aBUCHUMOCTD
OT JIJTMHBI BOJIHBI U3JTyYECHUSI.

6. KBanrToBas npupoja ceera. @oTOHBI, SHEPTHs, UMIYJIbC (poToHa. J[aBIeHue cBeTa.

7. Teopus aroma Bojopoza o bopy. 3akOHOMEpHOCTH B JIMHEHYATHIX CIIEKTpaxX MCIYyCKaHMs aroma
BO-J0pOJa, MOCTynarbl bopa, u3idyueHuWe M TMOTJIOIICHHE CBETa aToMaMH BemlectBa mo bopy.
®opmyna bansmepa.

8. BosiHOBBIE CBOWMCTBAa MHUKpPOYACTHI], THIOTe3a A¢ bpoiis, ombIThl 1m0 AudpaKIHKH AJIEKTPOHOB.
CooT-HomeHus: HeomnpeaeneHHocTel ['ei3endepra: KOopaAuHATA-UMITYJIBC, YHEPTUS — BPEeMs KU3HH
YacTHII.

9. 3akoHbl ABMKEHMA Mukpouactul. YpasHeHue lllpenunrepa. Ypasnenue Ulpenunrepa s
CTAIlMO-HAPHBIX COCTOSIHMA MHUKpOYacTHil. J[BH>KeHHE CBOOOTHOW MHUKPOYACTHIBI B OJHOMEPHOM
MIPOCTPAHCTBE.

10. ATom Boiopo/1a B KBaHTOBOM MexaHuKe. KBaHTOBBIEC uncIia: TIaBHOE, OpOUTAIBHOE, MAaTHUTHOE H
ux pusudeckuii cMpici. [IpaBuo oTéopa U CEKTpsl UCITYCKaHUS aTOMa BOJAOPO/Ia.

11. Cnue snextpona u onbIThl LlTepra-I'epnaxa, cnmHOBOE KBAHTOBOE YMCIIO, (PEepMHOHBI M1 OO30HBI.

12. TopMo3HOE U XapaKTePUCTHIECKOE PEHTICHOBCKOE u3nyueHue, hopmyna Mo3mu.

13. CnoHTaHHO€ U BBIHYXKJIECHHOE wu3nydeHue. HopmanbHass © HWHBEpPCHAas HACEJICHHOCTh
SHEPreTUUECKUX YPOBHEW, MPUHLIUIT paboThI J1azepa. [IpumeHeHue na3epos.

14. 3oHHas Teopwsi TBEpAOTO Teyia. BanmeHTHas1, 3amperieHHass ¥ cBoOOAHAs 30HBI, 3alOJTHEHUE HX
aneK-TpoHaMu. CTpyKTypa 30H IPOBOJHUKOB, JUAIEKTPUKOB U MOJYIPOBOJHUKOB
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15. Crpoenune aromuoro sapa. Ilpupoma smepubix cui. JledekT Macc W SHEpPrusi CBS3M sIEp.
VY nenbHas SHEPrus CBA3U U €€ 3aBUCUMOCTh OT MaCCOBOI'O YKCJIa 3JIEMEHTOB.

16. PammoaktuBHOCTh. CTaOWiabHBIE W pPAJAMOAKTHBHBIE H30TONBI, [I-pacman, (/- pacnan,
[J-uznydyeHue. 3a-KOHbl paguoakTHBHOro pacmaga. llepmox mosypacnama. AKTUBHOCT.
EcrecTBeHHas paJuOaKTUBHOCTb.

17. Dnementapubie yacTHubl. DOTOH, JENTOHBI, ME30HBI, HYKJIOHBI, THIIEPOHBI U UX OCHOBHBIC
XapaKTe-pUCTUKU (Macca, BpeMsl KHU3HH, 3apsijl, CIIMH, B3auMoeicTBUe). YacTUIIBl U aHTUYACTHUIIBI.
[TpeBpartiieHus YaCTUIL ¥ 3aKOHBI COXpaHeHHsI. THITbI B3aUMOACHCTBUS MEXKIY YaCTHLIAMU M HOCUTEIIN
B3auMoeiicTBuil. KBapku.

18. Jdudpakuus OPpaynrodepa ot oxnHoil menu. JJudpakunmonHas pemerka. Paspemarommas
CIOCOOHOCTH ONTHYECKUX MPUOOPOB. JIudpakiins peHTTeHOBCKHX JTydei.

19. AOcComoOTHO YepHOe Temo. 3aKOHBl  TEIJIOBOTO  WM3NMy4deHHs: 3akoH  Kupxroda,
Creda-na-bonbimana, 3akon cmenienus Buna. YnbrpaduoneroBas katactpoda. KBanroBas teopust
[Tnanka TemoBoro u3nyueHus, popmyna [Inanka. [IpumMeHeHrnEe 3aKOHOB TETIJIOBOTO U3TyUCHHS

20. Buemmnwmit dpotord-dext, 3akonsl BHemHero ¢otodrddekra, ypaBHeHHEe DiHIITEHHA. DPheKT
Komnrona. EquHCTBO KOPIYCKYISIPHBIX M BOJIHOBBIX CBOMCTB CBETA.

21. MukpoyacTuiia B OJHOMEPHOW TiyOOKOW MOTEHIMANbHOU siMe. KBaHTOBaHHWE SHEpPruM M
uMmnynsca dactull. Haubonee BeposiTHOE HaXOXKJIEHHE YAaCTUIBI B IOTEHIHAIBHON sIMe.
[TpoxoxkaeHre yacTUIbl uepes dHepreTruueckuii 6apbep. TyHHETbHBIN 2P heKT.

22. BonHoBas ¢yHKIUS U ee Qu3ndeckuii cMbici, BomHoBas QyHKIMS U BEPOSATHOCTh HAXOXKIACHHUS
YaCTHIIBI B 33JJaHHOM 00BhEeME MPOCTPAHCTBA. Y CIIOBUE HOPMHUPOBKH.

23. CoOcTBeHHass W MpHUMECHas MPOBOJUMOCTb, P- MU N-TIOJXYHNPOBOJHHUKH, pP-I —II€pEeXolbl B
MOJYIIPOBOJIHUKAX. BBIMPSIMUTENBHBIE CBOWCTBA p-1 —TepexooB. I[IpuHIUN paboThl aUOAA,
TpaH3ucTOpa, (POTOCOMPOTUBIICHUS, BEHTUIILHOTO (hoTodIeMenTa. [IpuMeHeHre moTypoBOJHIKOB B
TEXHHKE.

24. Tlpunmun 3ampetra Ilaynu, a1meKTpoHHBIE OOOJIOYKHM W OpPOUTANH, CTPOCHHUE SIEKTPOHHBIX
000J109€K MHOTOJICKTPOHHBIX aTomax. Tabnuia Menaeneena.

25. SnepHble peakuuu, 3aKOHBI COXpaHe-HUS TPU peakuusx. Peaknuu NeneHus U UenHas saepHas
peaxius, SACPHBIA PEaKTOp M aTOMHAsI SHEepre-THKa. TepMosIepHbIe peaKIIUH.

8.5. MerToguyeckne MarTepuasbl, ONpeleJAOIIHEe NPOUeIYPbl OLEHWBAHUS 3HAHWM,
YMEHHUIi, HABBIKOB M (MJIHM) ONbITA JEATEJbHOCTH, XapaKTePU3yIIUX 3Tanbl (JOPMUPOBAHUS
KOMIIeTeHIU I
KoHTponbs 3HaHMI CTYJEHTOB MO JUCHUIUIMHE MPOBOJUTCA B YCTHOM M TNHCBMEHHOH Qopme,
IpeayCMaTpUBaeT TEKYIIUH M MPOMEKYTOUHBIH KOHTPOJb. MeETOABl KOHTPONA: - TecToBas (opma
KOHTPOJISI; - YCTHAast opMa KOHTPOJISI — OMPOC M OOIICHHE C ayIUTOPUEH MO MOCTAaBIEHHON 3a71a4e B
YCTHOU (popMme; - pelIieHre ONpeAeNicHHBIX 3a/laHui (3a/1a4) M0 TeMe MPAKTHYECKOro Marepualia B
KOHIIE MPAKTUYECKOTO 3aHATHS, B LENAX 3(P(PEKTUBHOCTH YyCBOSIEMOCTH MaTepHaja Ha MpPaKTHUKE. -
MOOIIPEHNE UHIUBUIYaTbHBIX 3aJJaHUH, B KOTOPBIX CTYAEHT NMpopadoTan CaMOCTOSATEIBHO OOIbIIOE
KOJIMYECTBO JOIOJHUTEIBHBIX HCTOYHUKOB JIUTEPATYPBI. TEKyIIMiI KOHTPOIb IIPELyCMaTPUBAET

YCTHYIO (popMy ompoca CTyA€HTOB ¥ MUCbMEHHBII 3KCIPECC-OMPOC MO0 OKOHYAHUIO U3YUEHUS KAk 101
TEMBI.

9. Ilepevyenn y4eOHOIM JIMTEPATYPbI
1. ®usnka : [ DAEKTpOHHBIN pecypc] : yueOHOe MOcoOue Mo OpraHu3aIii U MPOBEICHUIO
npaktuueckux 3ansatuit / ®I'BOY BO Y dum. roc. yH-T 3k0OHOMHKH U cepBuca. - Yda : [6. u.], 2015
- CucreM. TpeboBanus: Hanmmune moakroueHus K JOKaIbHOUM ceTr akaaemMuu U Kk atepHet ; Adobe
Acrobat Reader. - URL: https://lib.rucont.ru/efd/350682/info Y. 1 : Pa3znens «Mexanuka.
MonexkynspHas pusuka. Tepmoauaamukay / [coct.: O. A. Jlenucosal].
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2. A6apaxmanoBa, A. X. ®usnka. Paznen "Mexanuka" : [ DIeKTpOHHBINA pecypc]| : TEKCTHI
nekmuii / A. X. A6apaxmanosa ; ®I'bOY BIIO Kazan. Har. uccnen. TexHon. yH-T. - Ka3aHs :
Nzn-Bo KHUTY, 2013. - on-line. - Cucrem. TpeboBanus: Hanmane moakmoueHus K JJOKaJTbHON CETH
akanemun u K MaTepuer. - URL: https://lib.rucont.ru/efd/302684/info

3. OnopHbI€ KOHCTIEKTHI 110 JIEKTPOMArHeTU3MYy : [ DIeKTpOHHBINA pecypc] : yueOHoe mocooue /
10. B. bo6s1es [u ap.]. ; @I'BOY BIIO Tynbckuit rocy1apCcTBEHHBIN MTearOrn4ecKuid yH-T uMm. J1.
H. Toncroro. - Tyna : TI'TIY, 2015. - on-line. - Cuctrem. TpeboBanus: Hanuune moaxmoueHus K
JoKaabHOM cetr akagemuu u kK Matepuet. - URL: https://lib.rucont.ru/efd/338176/info

4. Jlapuenko, B. M. ®usuka : [ DnekTpoHHBIN pecypc] : yueOHOe mocoOue s u3ydeHus pas3ena
Kypca cryqneHtamu crienransHocten: 080502.65, 250401.65, 250403.65, 150405.65 ouHoM, 3a04HOM
1 04HO-3a049HOU popm oOydenus. U. 7. Onruka / B. M. Jlapuenxko ; 'OY BIIO CubI'TV,
Jlecocubupckuit pumman. - Kpacuosipek : [6. u.], 2011. - on-line. - CucreM. TpeOGoBanus: HAIMINE
MOJKIIFOYEHHUS K JIOKaJIbHOU ceTH akajaemuu u k MaTtepuert. - URL:
https://lib.rucont.ru/efd/261069/info

5. ®usuka. OnrTuka : [ DneKTpoHHbIH pecypce] : yuebHoe nocodue : B 2 u. / PI'BOY BI1O
Tynwckuii roc. nen. yu-T uM. JI. H. Toncroro. - 2-e u3z., nepepad. u gom. - Tyna : TI'TIY, 2013 -
Cuctem. TpeboBanust: Hannune nmoaxIroueHus K JIOKaIbHOU ceTu akageMuu u K MaTtepHer ; Adobe
Acrobat Reader. - URL: https://lib.rucont.ru/efd/238598/info Y. 1 : 'eomerpuyeckas ontuka /
[cocT.: A. B. Ilapamonos u ap.].

6. ®usuka. OnrTuka : [ DnekTpoHHBIH pecypce] : yuebHoe nmocodue : B 2 u. / PI'BOY BIIO
Tynwckuii roc. nen. yu-T uM. JI. H. Toncroro. - 2-e u3z., nepepad. u gom. - Tyna : TI'TIY, 2013 -
Cuctem. TpeboBanust: Hanuune nmoakiroueHus K JIOKaIbHOU ceTn akageMuu u K MaTtepHer ; Adobe
Acrobat Reader. - URL: https://lib.rucont.ru/efd/238599/info
Y. 2 : BonHoBas ontuka / [cocT.: A. B. [TapamoHoB u 11p.]. - on-line

10. IlepeyeHnnb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTu UHTEepHeT

1. http://genphys.phys.msu.ru - Marepuansl kadeapel obmeit ¢usukn MIY  um.
M.B.JlomoHOCOBa: y4eOHbIE TOCOOMS, (PHU3MUECKUI TNPAKTUKYM, BHICO- M KOMIIBIOTEPHBIC
JE€MOHCTpaIUU

2. http://nuclphys.sinp.msu.ru - SAnepuas pusuka B UaTepuere

3. http://fizkaf.narod.ru - Kadenpa ¢puznkn MoCKOBCKOT0 HHCTUTYTa OTKPBITOTO 00pa30BaHUs

4. http://kvant.mccme.ru - KBaHT: Hay4YHO-TIOMYJISPHBINA (PU3UKO-MATEMATHIECKUN KypHAIT

5. http://elib.izhgsha.ru/ - 9bC ®I'BOY BO Mxeckas 'CXA

6. portal.izhgsha.ru - Ilopran ®I'BOY BO MWxkeBckas 'CXA ¢ curemoil TecTUpPOBAHUSA,
nHpopmarnuei 06 ycrieBaemoctu, BKP, pacnucanusimu ydaeOHBIX 3aHATHH U TIpenoaBaTenei

7. http://elibrary.ru/ - Hayunas anektponnas 6uommoreka eLIBRARY.RU

11. MeToauuyeckue yKkazaHus 00y4arOuUUMCH 10 OCBOCHUIO JUCHMILIMHBI (MOTYJISA)
[lepen w3yueHHEM IUCHMIUIMHBI CTYACHTY HEOOXOOUMO O3HAKOMUTHCS ¢ paboueil mporpammoii
JTMCLUUIUIMHBL, U3yYUTh MIEpeUeHb PEKOMEHIyEMOU TUTepaTyphl, MPUBEICHHON B padoueil mporpamme
AUCHUIIIINHBI. I[JIH Bq)(i)eKTI/IBHOI‘O OCBOCHUS NUCHUIUIMHBI PEKOMCHAYCTCA IMMOCCIIATh BCC BUBI

3aHATUN B COOTBETCTBHUU C PACIHCAHUEM U BBIINOJIHATH BCE JAOMAIIHUE 3aJaHUs B YCTAHOBJIICHHBIE
npernoiaBaTeNieM Cpoku. B ciyuae mpomycka 3aHATHN 10 yBaKUTEIbHBIM NPHYMHAM, HEOOXOIMMO
MIOJIY4YUTh y NPENOAABATENs] UHAUBALYAIIBHOE 3aJaHue 10 MpoIyeHHoN TeMe. [lonydeHHble 3HaHus
U YMEHHMS B IIPOLIECCE OCBOCHUS NUCLMIUIMHBI CTYJEHTY PEKOMEHIYETCsS NMPUMEHATH Ul PELICHUS
3aja4, He O0S3aTENIbHO CBA3AHHBIX C MPOrpaMMOM JUCHUIUIMHBL. BrajgeHue KOMIETCHUIUSMHU
JTMCLUUIUIMHBI B TOJTHON Mepe OyAeT NoATBepKIaThcs Bammm ymMeHreM CTaBUTh KOHKPETHBIC 3a1a4H,
BBISIBIISITH CYIIECTBYIOIIUE MPOOJIEMBI, PEIIaTh UX U MPUHUMATh HA OCHOBE MOJIYYEHHBIX PE3yJIbTaTOB
onTuManbHble penieHus. OCHOBHBIMH BUIAMU YUYEOHBIX 3aHATHH JJIsl CTYAEHTOB IO Yy4yeOHOMU
JUCLUUIUIMHE  SBISIOTCA: 3aHATUSA  JIGKUMOHHOIO THIIA, 3aHATHS CEMMHApCKOrO THIIA U
caMmocTosiTeNbHast paboTa CTYACHTOB.
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®Dopmbl paboTHI

MeTtoauueckue ykazaHus 1y 00ydJarommxcst

JIekIIMOHHEBIE 3aHATUS

PaboTa Ha nexuum ABIsSETCS OUY€Hb BAKHBIM BUIOM JIESATEIBHOCTH IS
U3y4YeHHs] JUCLUIUIMHBL, T.K. Ha JIEKIUH IPOUCXOIUT HE TOJIBKO COOOIIEHNE
HOBBIX 3HaHHM, HO ¥ cUCTeMaTu3alus U 0000IIeHNEe HAKOIUIEHHBIX 3HaHU,
(opMHpOBaHUE HAa UX OCHOBE UIECHHBIX B3IJIAA0B, YOSKACHUH,
MHUPOBO33PEHUS, pa3BUTHE O3HABATENBHBIX U IPO(PECCHOHATBHBIX
UHTEPECOB.

Kpatkue 3anucu nexiuii (KOHCIEKTUPOBAaHUE) IOMOTAET YCBOUTh
matepual. Hamucanue KoHCIEKTa JEKIHii: KpaTKO, CXeMaTU4HO,
MIOCJIEI0BATENBHO (PUKCUPOBATH OCHOBHBIE MOJIOKEHHUS, BBIBOJIBI,
(dopMyIHpoBKH, 0000IIEHNUS; TOMEYaTh BayKHBIE MBICIIU, BBIACTATD
KJIFOUEBbIE CII0BA, TEPMUHBL. KOHCIIEKT JTyuIiie moapa3iesiaTh Ha MyHKTHI,
naparpadsl, codI0as KpacHy1o CTpoKy. [IpHHIMITHAEHBIE MecTa,
orpeneneHusi, GopMyIibl CIeIyeT CONPOBOKAATH 3aMEUAHHSIMU: «BaXKHOY,
«0Cc000 BaXKHOY, «XOPOIIIO 3aIIOMHHUTHY» U T.I. [IpociyniBanue u 3amnuch
JICKIIMA MOYKHO TIPOU3BOIUTH MTPH MTOMOIIM COBPEMEHHBIX YCTPOUCTB
(mukTooH, HOYyTOYK, HETOYK H T.I1.).

PaboTas HaJ KOHCIIEKTOM JIEKIUii, BCEria celyeT UCTIONb30BaTh HE TOJIBKO
y4eOHUK, HO U Ty JTUTEPaTypy, KOTOPYIO JONOJHUTEIBHO PEKOMEHI0BAI
JIEKTOP, B TOM YUCJIE€ HOPMATUBHO-IIPABOBBIE aKThl COOTBETCTBYIOLICH
HanpasieHHocTH. [1o pe3ynabTatam paboThl C KOHCIIEKTOM JICKITUH CIIETyeT
0003HAYUTH BOIPOCHI, TEPMUHBI, MaTE€PUa, KOTOPbI BBI3bIBAIOT
TPYAHOCTHU, TIOMETUTH U MOTBITATHCS HAUTH OTBET B PEKOMEHTyeMOit
auteparype. Eciiu caMmocTosTensHO He yaaeTcst pa3o0paThCsi B MaTepuaile,
HE00X0IMMO c(OPMYITHPOBATH BOIIPOC U 33aJaTh MIPETIOIaBaATEII0 Ha
KOHCYJIbTAIlMH, Ha 3aHATUH CEMUHAPCKOTO THIIA.

JIeKIIMOHHBII MaTepua sBIseTCs 6a30BbIM, C KOTOPOI0 HEOOXOIUMO
HayaTh OCBOEHUE COOTBETCTBYIOIIETO Pa3/ieNa WIN TEMBI.

JlabopaTtopubie
3aHATHUS

[Tpy OATOTOBKE K 3aHSATHSIM W BBITOJHEHNUH 33IaHUH CTYIEHTAM CIICIYeT
UCTIOJIB30BaTh JIUTEPATYPy U3 PEKOMEHIOBAHHOTO CITHCKA, & TAKXKE
PYKOBOJICTBOBATBHCS YKa3aHUSMHU M PEKOMEH/IAIIUSIMH TIPETIOIaBaTEls.
Hepe,u KaKIbIM 3aHATHCM CTYACHT U3Yy4daCT IJIaH 3aHATHA C IICPCUHCM TCM U
BOIIPOCOB, CIIMCKOM JIUTCPATYPhI U JOMAIITHUM 3aJaHUEM 10 BLIHCCCHHOMY
Ha 3aHATHE MaTepHUaly.

CTyneHTy peKOMEHIyeTCsl CIeIyOoIasi cCXeMa MOJTOTOBKH K 3aHSTHIO U
BBITTOJIHEHHUIO TOMAITHAX 3aIaHHA:

- MPOpabdOTaTh KOHCTIEKT JICKIIHIA;

- IPOAHAIM3UPOBATE JIMTEPATYPY, PEKOMEHIOBAHHYIO I10 U3y4acMOMY
paszneny (MOyJi0);

- U3YUYUTh PELICHUs TUIIOBBIX 3a4a4 (MpU HATUYHH);

- peIIUTh 3aJaHHbBIC TOMAIIHUE 3a/IaHUS;

- TIpH 3aTPYAHEHUSAX C(HOPMYIHPOBATH BOIPOCHI K MTPETIO1aBATEIIO.

B koHIIe Ka)XI0T0 3aHATHUS TUTIA CTYICHTHI MOIYYaIOT «JOMAIITHEE 3aIaHUE)»
JUTSL 3aKpeTUICHHs TPOIIEHHOTO MaTepuaia. JlomalrHue 3a1aHust
HEOOXOIMMO BHITIOJIHATH K KOXKJOMY 3aHATHIO. CII0KHBIE BOTIPOCHI MOYKHO
BBIHECTH Ha 00CYKIICHHE Ha 3aHSITUU CEMUHAPCKOTO TUTIA HJTH Ha
WHIMBUAyaJIbHBIC KOHCYJIbTAIIHH.

CamMocTosTeabHas
pabora

CamocTtosTenbHas paboTa CTYJEHTOB SIBISIETCSI COCTAaBHOM YacThIO X
y4eOHOM pabOThl U UMEET LEIBIO 3aKPEIICHUE U YTITyOJIeHUE TIOTyICHHBIX
3HAHWI, YMEHUI U HaBBIKOB, MIOMCK U MMPUOOPETEHNE HOBBIX 3HAHUH.
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CamocrosiTenpHas padoTa CTyICHTOB BKJIIOYAET B C€0S1 OCBOCHHE
TEOPETUYECKOTO MaTepralia Ha OCHOBE JIEKIINI, pEKOMEH1yEeMO
JUTEpaTyphl; MOATOTOBKY K 3aHATHUAM CEMHUHAPCKOTrO TUIA B
WHAMBHUIYAILHOM U IPyNnoBoM pekruMe. COBETHI IO CaMOCTOSITEILHOM
paboTe ¢ TOUKH 3pEHUS UCIIOJIb30BaHUS JIUTEPATYPhl, BpEMEHHU, TTTyOUHBI
popabOTKU TEMBI U JIP., @ TAK)KE KOHTPOJIb 32 I€ATEIbHOCTHIO CTYIEHTa
OCYIIECTBIISIETCS] BO BpeMsl 3aHSATHUH.

[{enpro npenoaaBaTens SIBASETCS CTUMYJIUPOBAHNE CAMOCTOSITENIBHOTO,
yray0aEHHOTO U3yUeHUs MaTepraia Kypca, XOpoIIo CTPYKTYpHUpPOBaHHOE,
MIOCJIEIOBATEIbHOE U3JI0KEHNE TEOPUH HA 3aHATHUSAX JICKUMOHHOTO THIIA,
0TpabOTKa HABBIKOB PEIICHUS 3a/1a4 U CUCTEMHOTO aHaIM3a CUTYyallil Ha
3aHATUSAX CEMUHAPCKOr0 TUIA, KOHTPOJIb 3HAHUN CTYIEHTOB.

Ecnu camocrosTensHo HE yaanoch pa3o0parbcsi B MaTepHale,
chopMyupyiTe BOMPOCH M 00paTUTECh HA TEKYIIEH KOHCYJIbTAIlUN WU Ha
OmKalIei JIEKIUU 3a TIOMOIIIBIO K MPEeTogaBaTeio.

[ToMHUMO caMOCTOSITEIBHOTO U3yUEHHUS MATEPUAJIOB IO TEMaM K
CaMOCTOSTENILHOM paboTe 00yUYaIONINXCs OTHOCUTCS MOATOTOBKA K
MPaKTUYECKUM 3aHSATUSAM, 110 PE3yJIbTaTaM KOTOPOU MPEJCTaBISAETCS OTUET
IPENoIaBaTeNIo M MPOXOAUT coOeceJOBaHUE.

IIpu caMOCTOATENBHOM TOATOTOBKE K IPAKTUYECKOMY 3aHITHUIO
oOydaromuincs:

- OPraHU3yeT CBOIO ACSATEIBHOCTh B COOTBETCTBHH C METOJUYECKUM
PYKOBOJICTBOM I10 BBITIOJIHEHHUIO MPAKTHIECKHUX PadoT;

- u3y4yaeT UH(pOpMaIMOHHBIC MaTePUAIBL;

- MOATOTABJIMBAET U OOPMIISET MaTepUabl MPAKTUYECKUX paboT B
COOTBETCTBUU C TPeOOBAHUSIMHU.

B pe3ynbrate BBITIOIHEHHUS! BUIOB CAMOCTOSITEIILHON pabOTHI IPOUCXOAUT
(dopMHpOBaHNE KOMITETCHIINH, YKa3aHHBIX B pa00Yeid pOrpaMMEI
JTUCIUATITAHBI (MOTYJIS).

[IpakTnueckue
3aHSATUS

@®opMbl OpraHU3alUy MPAKTUYECKUX 3aHITUI ONPEEIIAIOTCS B
COOTBETCTBHUU CO CTICHU(PUICCKUMHA OCOOCHHOCTAMH YICOHOU TUCITUTIITUHBI
U 1ensaMu o0ydeHus. iMu MOryT ObITh: BBINIOTHEHHUE YIIPAXKHEHUH,
pelIeHre TUTIOBBIX 3a/1a4, pellIeHNe CUTYAllMOHHBIX 33]1a4, 3aHATHS T10
MOJIEJTMPOBAHUIO PEaJIbHBIX YCIOBUM, AE€TOBbIE UTPBL, UTPOBOE
MPOEKTUPOBAHNE, UMUTALIMOHHBIE 3aHATHUS, BbIC3AHbIC 3aHATHUS B
OopraHu3anuu (MpearnpusIThs ), 3aHATUA-KOHKYpChI U T.A. [lpu ycTHOM
BBICTYIUICHUU MO KOHTPOJIBHBIM BOIPOCAM CEMUHAPCKOTO 3aHATHS CTYACHT
JIOJDKEH M3JaraTh (HE YATaTh) MaTEpPHal BHICTYIUICHHS CBOOOHO.
Heo0xoaumMo KOHIIEHTpUPOBATh CBOE BHUMAaHHUE Ha TOM, YTO BBICTYIUICHHE
JOJKHO OBITH OOPAIEHO K ayAUTOPUH, a HE K MPENoaBaTelto, T.K. 3TO
3HAYUMBIN acleKT (POPMUPYEMBIX KOMIIETECHITUN.

[To oxOHYaHMK CEMHMHAPCKOT0 3aHATHS 00yUaromeMycs ClIeayeT OBTOPUTh
BBIBOJIbI, ITOJIYUCHHBIC Ha CCMUHAPEC, MMPOCJIICANUB JIOTUKY UX IMOCTPOCHUS,
OTMETUB TOJIOKEHUS, JISKAIIHE B UX ocHOBe. i aTOoro odydaromemycs B
TCUYCHHUC CCMUHApa CJICAYCT ACJIaTh MOMCTKH. bonee TOro, B cjiy4dac
HETOYHOCTEH ¥ (MJIM) HEMOHUMAaHUS KaKoro-1u00 BOmpoca MpoHeHHOTO
MaTepHaia o0y4JaroneMycs ciaeyeT 00paTUThCs K MPEroaBaTelto s
HOJY4YEeHHUsI HEOOXOIUMON KOHCYJIBTAllUU M Pa3bsICHEHUS] BOSHUKIIEH
CUTYyaI1H.

IIpu moAroTOBKE K 3aHATUSAM CTYACHTaM CIIEYET UCIOIb30BaTh JINTEPATYPy
U3 PEKOMEHIOBAaHHOTO CITUCKA, a TAK)KE PYKOBOJACTBOBATHCS YKA3aHUSIMU U
PCKOMCHAAMAMU IIPCIIOJaBaTCIIA.
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[Tepen kaxabIM 3aHATHEM CTYACHT U3yYaeT IUIAH 3aHATUA C TIEPEYHEM TEM U
BOIPOCOB, CITUCKOM JINTEPATYPbI U JOMAITHUM 33JaHUEM I10 BHIHECEHHOMY
Ha 3aHATHE MaTepHay.

CryneHTy peKOMEHIyeTCs CIeAYIOIas CXeMa MOATOTOBKY K 3aHITHIO U
BBITIOJTHEHUKO JOMAIITHUX 3al[aHHI>’II

- MpopaboTaTh KOHCTIEKT JIEKIIUN;

- MPOAHAITM3UPOBATH JTUTEPATYPY, PEKOMEHIOBAHHYIO TI0 H3y4aeMOMY
pasneny (MOyJIH0);

- I3YYHTH PEIICHUS THITOBBIX 33124 (TIPU HAJTHYUH);

- pCIIUTDL 3aJaHHBIC TOMAIIIHUC 3aJaHH;

- TIPH 3aTPYAHCHUSIX C(HOPMYITHPOBATH BOIPOCHI K MTPETIOIaBaATEITIO.

B KoHIIe Ka)A0T0 3aHATUS CTYEHTBI IOJYUaloT «JIOMAaIllHEE 3aJaHue» IS
3aKpeIuIeHus MPONHCHHOro MaTepuana. JloMarinue 3a1anust He0OX0 MO
BBITOJIHATH K KQXKI0MYy 3aHATHIO. CII05KHBIE BOIIPOCHI MOKHO BBIHECTH Ha
00CyX/IeHUE Ha 3aHATHU WIN Ha WHAUBUIYaIbHbIE KOHCYJIbTAIIUH.

Onncanue BO3MOKHOCTEH U3yUeHUs TUCHUILVIMHBI Jiunamvu ¢ OB3 n unBaauaamMu
O6yanOH_[I/IMC$I C OrpaHU4YCHHBIMHU BO3MOKHOCTAMU 3OOPOBBA IMPCAOCTABIAIOTCA CICHUAJIBHBIC
y‘IGGHI/IKI/I, y‘-I€6HBIe HOCOGI/IH U JUIAKTUYCCKUC MATCPpUaAJIbl, CIICHUAIIBHBIC TCXHUYCCKUC CPCACTBA
OGy‘-IGHI/ISI KOJUICKTUBHOT'O W HWHIAWBUAYAJIBHOI'O IOJIB30BAHHA, YCIYTH aCCUCTCHTA (HOMOIJ_[HI/IKa),
OKa3bIBAIOUIETO  OOydYaloUIMMCS HEOOXOAMMYIO TEXHHYECKYI0 IIOMOIIb, a TaKke YCIyTH
CYpAOIEPEBOTUUKOB U TU(DIOCYPIOTIEPEBOTINKOB.

OcBoeHNe AUCHUILTUHBI (MOIYJIs]) OOYYalOIIUMKCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBS
MOJKET OBITh OPraHM30BAHO COBMECTHO C IPYTMMHU O0YYArOIIUMHUCS, a TaK e B OTJEJIBbHBIX TPyIIax.
OcBoeHHNe AUCHUILTUHBI (MOIYJIs]) OOYYalOIIUMUCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBS
OCYIIECTBIISIETCS C YyYETOM OCOOCHHOCTEH MCUXO(PH3UIECKOTO pPa3BUTHS, WHIUBUAYATHHBIX
BO3MO>KHOCTEHN U COCTOSIHUS 37I0POBBSI.

B nensx 1ocTynmHOCTH NOTy4YeHHs BBICHIETO 00pa30BaHus M0 00pa30BaTeIbHON MporpaMMe JIMIAMU C
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI IPH OCBOCHUH TUCIUIUIMHBI (MOIYJIsI) 00eCreunBaeTCs:
1) ayig AuL ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbS 110 3PEHUIO:

- IPUCYTCTBUC AaCCUCTCHTA, OK&3BIB3IOH.IHI>1 CTYACHTY HCOGXOI{I/IMyIO TCXHUYCCKYIO IMOMOLIb C YUCTOM
WH/IMBUYAIbHBIX 0COOEHHOCTEH (IOMOraeT 3aHATh pabouee MECTO, NepeABHraThbCs, MPOYUTATh U
oopMUTH 3a/1aHKE, B TOM YHCIIE, 3aIChIBAs MIOJT JUKTOBKY ),

- TUChbMEHHBIE 3aJaHMsl, a TaKKe HHCTPYKUHUU O TOPSAAKE HX BBINOIHEHUS OQOPMIISIIOTCS
YBEJIMUYEHHBIM HIpUPTOM,

- cnenuanbHble YUYeOHUKH, y4eOHbIE MOCOOUS M JAMIAKTHYECKHE MaTepuaibl (MMEIOIINE KPYITHBINA
mpudT WK ayauodaiiisl),

- UHAMBHIYaJIbHOE paBHOMEPHOE ocBenieHne He meHnee 300 Jokc,

- IIpu HCO6XOI[I/IMOCTI/I CTYACHTY MUIA BBIIIOJIHCHUA 3alaHUA TPCAOCTABIACTCA YBCINMYUBAIOMICC
YCTPOUCTBO;

2) s UL ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JIOPOBbSI 110 CIIYXY:

- IPUCYTCTBUE ACCUCTEHTA, OKA3BIBAIOLIUI CTYJEHTY HEOOXOUMYIO TEXHUUYECKYIO IIOMOILb C Y4€TOM
WHANBUAYAIbHBIX O0COOEHHOCTEH (IIOMOraeT 3aHsTh paboyee MecTO, MepeBUTaThbCs, MPOYUTATh U
oOopMUTH 3a/1aHKE, B TOM YHCIIE, 3alUChIBas MO AUKTOBKY ),

- obecrmeuynBaeTCs HAIMYUE 3BYKOYCHJIMBAIOUICH ammapaTypbl KOJUIGKTHBHOTO IIOJI30BAHUS, MPHU
HEO0OXOIUMOCTH oOyuJaroremycs MPEIOCTABIISCTCS 3BYKOYCHIIMBAIOIIAS amnmaparypa
HHAWBUIYAJIBHOI'O TTOJI30BAHU,

- obecrieynBaeTCs HaIeKAIIMMH 3BYKOBBIMU CPEJICTBAMH BOCIIPOU3BEACHUS HH(OPMALINH;

3) JJIA JINIY C OrpaHUYCHHBIMHA BO3MOXHOCTAMU 310pOBbA, HUMCHOIIINX HapyHICHUA
OIIOPHO-ABUraTEILHOIO ammapara (B TOM YHCIIE ¢ TSHKEIBIME HapYIICHUSIMH JIBUTATEIbHBIX (DyHKIIUN
BEPXHUX KOHEUHOCTEH WJIM OTCYTCTBUEM BEPXHUX KOHEUHOCTEM):
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- IAUCBMCHHBIC 3aJlaHUA BBINIOJHAIOTCA HAa KOMIIBIOTEPE CO CIICHUAIM3UPOBAHHBIM ITPOrpaMMHBIM
o0OecIeyeHneM Hin HaAUKTOBBIBAOTCA ACCUCTCHTY,

- 110 JKeJIaHHUI0 00YyYaroUIerocs 3aJaHus MOTYT BBIIIOJIHATHCSA B YCTHOHM (opMe.

12. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHIA
NudopmannoHHbIe TEXHOJIIOTUN PEATU3alUU JUCIUTUTNHBI BKIFOYAIOT

12.1 IlporpamMHoe o0ecnieyeHue
1. Onepammonnas cucrema: Microsoft Windows 10 Professional. ITognucka Ha 3 rona. Jorosop Ne
9-bJ1/19 ot 07.02.2019. [ocnennsis aoctynHast Bepcust nporpammsl. Astra Linux Common Edition.
Horosop Nel73-I'K/19 ot 12.11.2019 1.
2. bazossiii makeT nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas munensus. Jorosop Ne79-I'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas munensus. orosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. Bbeccpounas mumensusa. JloroBop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. Bbeccpounas munensusi. Jloroop Nel06-I'K ot 21.11.2011. P7-Odmuc.
Jorosop Nel173-T'K/19 ot 12.11.2019 .

12.2 CoBpemennbie npogeccnoHadbHble 0a3bl JaHHBIX M HMHG(pOPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMBbI
1. MuadopManmoHHO-CTIpaBOYHAss CHUCTeMa (CIpaBOYHO-TIpaBoBas cucTema) «KOHCYNBTAaHT TLTIOCY.
Cornamenne Ne HUKII2016/JICB 003 or 11.01.2016 nmns ucnonb30BaHUS B Y4YEOHBIX MEJSIX
6eccpounoe. OOHOBIsETCS peryysapHO. JIMIeH3usl Ha BCe KOMITBIOTEPHI, HCIIONb3yeMble B y4eOHOM
nporecce.
2. IIpodeccuonanpuble 6a3pl gaHHbix Ha 1wiarpopme 1C: Ilpenmpustue ¢ JOCTYNHBIMU
koHpurypammsimu (1C: ERP  Arponpomsinmenssiii kommuieke 2, 1C: ERP Onepreruxa, 1C:
Byxrantepuss monokozaBona, 1C: Byxranrepus nrtuuedadbpuku, 1C: Byxrantepus sneBatopa u

KOMOMKOpMOBOTO 3aBoja, 1C: O6menut, 1C: Pectopan. @ponT-oduc). JInmeH3snonuslii joropop No
H8775 0ot 17.11.2020 1.

13. MarepuajibHO-TeXHHYECKOE oOecriedeHue TUCUUIIMHbI(MOIYJIs1)
MarepuanbHO-TEXHHUYECKOE 00ECTIeYeHUE TUCITUTITNHBIL:
OcHalleHue ayauTopuil
1. YueOHast ayaAuTOpus Al MPOBEACHUS 3aHATHI JIEKIIMOHHOTO U CEMHUHAPCKOTO TUIIA, TPYIIOBBIX U
MHAVBUAYAIbHBIX KOHCYJIbTALMM, TEKYLIETO KOHTPOJIS U IPOMEXKYTOUHOM aTrTecTaluu. AyauTopus,
YKOMIUJICKTOBAaHHAsl CHEIMAIM3HUPOBAHHOM MeOenbl0 M TEXHUYECKHMMM CpeACTBaMHU OOydeHus,
CIy’)KalllUMU JIJIsl TIpeACTaBiIeHUs y4yeOHOW uHpopManuud OONBIIOW ayJUTOPUU: TEPEHOCHOU
KOMIIBIOTEP, IPOEKTOP, JOCKA, IKPaH.
2. Y4eOHast ayAuTOpus ISl IPOBEACHUS 3aHATHH JEKIIMOHHOTO U CEMUHAPCKOTO TUIA, TPYIIIOBBIX U
UHAVBUAYAIbHBIX  KOHCYJNbTALlMH, TEKYIIEro KOHTPOJS M  IPOMEXKYTOYHOH  aTrrecraluu
(MpakTHYECKUX 3aHATHI). AyIWUTOPHs, YKOMIUIEKTOBaHHAs CIIELMAIM3UPOBAHHONW MeOenbo U
TEXHUYECKUMHU CPEJICTBAMH OOYYCHHMS, CIYXAIlUMH IS TMpeJICTaBlIeHUs ydeOHOM HHpOpManuu
O0JIBIION ayAUTOPUH: IEPEHOCHOI KOMIIBIOTEP, IPOEKTOP, TOCKA, IKPaH.
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3. YueOHas ayautopust AJsl IPOBEIEHUS 3aHATUN JIEKIMOHHOTO U CEMUHAPCKOTO THIA, TPYIIOBBIX U
WHAUBUAYAIbHBIX ~ KOHCYJNbTALMM, TEKYIIEro KOHTPOJS W  MPOMEXYTOUHOH  aTrrectanuu
(J1abopaTOpHBIX 3aHATUN). AyIWUTOpHs, YKOMIUICKTOBAaHHAs CIEIUATM3UPOBAHHON MeOeIblo |
TEXHUYECKUMHU CpPEJICTBAMHU OOYyYeHHMs], CIyXallUMHU [JIsl MpeAcTaBleHus y4deOHoM uHbopmauuu
OOJBIIION ayIUTOPHH: TIEPEHOCHOW HOYTOYK, JabopaTopHOe O0O0OpyIOBaHHME: YCTaHOBKA IS
rpagyupoBaHMsl BOJbTMETpa MpHU IOMOIIM aMIepMeTpa.; YCTaHOBKa Ji H3MEpPEHUs KPUBOM
HaMarHWYUBaHUS U METJIM MarHUTHOTO TUcTepe3nca (eppoOMarHeTUKOB C MOMOILIbIO ocuuiuiorpada;
VYcranoBka s usmepenus KIIJ] u koaddunmenta tpanchopmanuu tpanchopmaropa.; Y cTaHOBKA
JUI U3MEPEHUs pa3MEpOB U ONpEEeIeHUE MapaMeTpoB 00bEMOB T MPAaBUIBHOM T€OMETPUUYECKOM
¢dbopMbl.; YcTaHOBKA AJIs U3MEPEHHsI XapaKTEPUCTHK BaKyyMHOTo (hOTORJIEMEHTA.; YCTaHOBKa IUIf
oTpesieNieHUs] IIMPUHBI 3aIPELICHHONW 30HbI KPacHOTO CBETOAMOA.; YCTAaHOBKA JUIsl ONpeaeseHUs
YCKOpPEHHUsI CBOOOTHOTO Ta/IeHus.; Y CTAaHOBKA I ONPENIEICHUs YACIbHON TEIIOEMKOCTH KUIKOCTH
MpY MOMOIIY 3JIEKTPOKAJIOpUMETpa.; Y CTaHOBKaA Il ompeaeneHus Touku Kroopu.; YcraHoBka mms
oTpe/ieNIeHUs] TEMIIEPATypbl HUTH JaMIIbl HAaKaJIMBaHUS U U3yUYEHHUE 3aBUCUMOCTHU €€ CONPOTUBIICHUS
OT TeMIlepaTypbl.; YCTaHOBKa HJsi ONpEENICHUs COMPOTHUBIICHUS MPOBOJHUKOB; YCTaHOBKa st
OTpesieNieHUs] CKOPOCTH 3BYKa B BO3JyX€ METOJIOM CTOSIYMX BOJIH.; YCTaHOBKA IS OMpENeieHUS
CBETOBOM OTJAauM JIaMITbl HAaKaJIMBaHWA., YCTaHOBKa IJisi omnpeaesieHus moctosHHor Credana —
bonbimana.; YcraHoBka miisi ompeaesnieHuss nocTosiHHOM I[lnanka.; YcraHoBka st onpeneneHus
MoKa3aTenisl MPeIoOMJICHHs] MPO3PAayHBbIX IUIACTUHOK C TIOMOIIbI0 MHKPOCKOIMA.; YCTaHOBKA JUIsS
olpeseNieHUs] OTHOILIEHHUs 3apsja dSJEKTpOHAa K Macce; YCTaHOBKa JJisi ONpeAesieHUs MOMEHTa
MHEPLHU TeJla METOJIOM KPYTHJIbHBIX KojeOaHul.; YcTaHOBKA AJIsl ONpeAeNeHIs] MOMEHTa HHEPLUU
MaxoBOIO Kojeca., YCTaHOBKa HJsi ompenesieHus Kod(@uiMeHTa BI3KOCTH KHUIKOCTH METOJIOM
Crokca.; YcTaHoOBKa [UIsl ONpeAeNeHUs] MOMEHTAa WHEPLMHM MaxoBOIO Kojeca M CHUJIbl TPEHHs B
ornope.; YcTaHOBKa JUIsl M3y4YeHHUs YIpYyrux gedopmanuii u ompenenenue monyias HOnra wus
nepopmanuu u3ruda; YcraHoBKa Ui U3YUYEHHs CIEKTPOB IMOTJIOLIEHUS ¢ MOMOIIbIO cHeKTporpada
HUCIT — 51.; YcraHoBka Mg M3y4YeHUsS WHIAYKTUBHOCTHM KaTylleK EMKOCTH KOHIEHCATOPOB C
MOMOUIbI0 BOJIBTMETpPA M aMIlepMeTpa; YCTaHOBKA JUIsl M3y4YeHUs TPaAyHUpOBaHUSA TEpPMOIapbl U
M3y4YeHUs pabOThl TEPMOAJIEKTPOTreHEPaTOpa; Y CTaHOBKA NIl M3YUYECHMsS 3aTyXalolUX KOJeOaHUH U
ompezaenenue koddduuuenta 3aTyxaHus.; YCTaHOBKAa /Uil HU3YYEHHS 3aKOHOB OTPaKEHUS U
MIPEJIOMIICHUSI CBETA.; Y CTAaHOBKA ISl M3YYCHHsI 3aKOHOB BPAILlATEIbHOIO JBIMKEHUS MPU MOMOIIH
MasTHuKa OOepOeka.; YCTaHOBKa Ui M3yYEHHUs 3aBUCUMOCTU COIMPOTUBIICHHS IMPOBOAHHKOB U
MOJYyIPOBOJIHUKOB  OT TEMIIEpaTypbl; YCTaHOBKAa JJIs M3yYEHUS TapMOHHYECKHUX YIPYTUX
KoJieOaHuil.; YCTaHOBKA ISl ONPECIICHHS TOPU30HTAIHHOW COCTABIISIONICH MHIYKIIMA MarHUTHOTO
mosist 3emuid; Y CTaHOBKA JIsl OTIPEICIICHUS JUTMHBI SJICKTPOMArHUTHOM BOJIHBI IO crioco0y Jlexepa;
YcTaHoBKa Ui OlpeieseHHsl TJIaBHOTO (DOKYCHOTO pacCTOSIHUSI JIMH3.; Y CTAHOBKA JJISl ONPEIEICHUS
JUIMHBI BOJIHBI CBETA C MOMOIIbI0 Kosel HploToHa..

4. [TomerieHue aJisi CaMOCTOSITENTEHOM PabOTHI .

[TomemieHne OCHAIIEHO KOMIBIOTEPHOM TEXHHUKOM C BO3MOXKHOCTBIO IOAKIIOUEHUS K CETH
"NuTeprer" u obecrieueHUEM JOCTyINa B SJICKTPOHHYIO HMH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
OpraHu3alNH.

5. Ilomemienus U1t XpaHeHUs U TPOYUIAKTUYECKOTO 0OCITY)KUBAaHHS Y4eOHOTO 000PYAOBaHMS.
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JIuer perucrpanuu u3MeHeHHH

Homep Pasznen IIpoToko.

Brecens! n3menenus B pasnensl: [lepeuens yueOHOM
autepatypsl, [lepeuens pecypcon

1 nH()OPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTh MIHTepHeT,
MartepuanbHO-TEXHUYECKOE 00ecrieueHre [IpoTokon ot 31
JTUCITATITAHBI( MOTYJIST) aBrycta 2020 r.

) Brecens! n3menenus B pasnensl: [lepeuens nandopmarnmonnsix |IIporokon ot 20
texHosoruii, [lepedens yueOHOM TUTEpaTyphl HOs10pst 2020 1.
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