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1. IlepeyeHb T1UIAHMPYEeMBIX pe3yJbTATOB O0y4YeHHMsl 1O [AUCHHUILUINHE,
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTUKEHHUS KOMIIeTeHIUil

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA

CnocobeH NPAMEHATD | oo 3 5 [IpuMeHsieT eCTeCTBCHHOHAYYHBIC —W/HIIH
COOTBETCTBYFOIIHIA ¢$u3nKo- ) o0TIenH)KeHEPHBIC 3HAHWS
MaTeMaTHYeCKUi armapaT, METOMbI

OIK-3 aHam3a u MOJEIUPOBaHUS, VYyactByer B TEOPETUYECKUX u
TEOPETUYECKOTO 1| K33 SKCIEPUMEHTATBHBIX HCCIICIOBAHMSIX,
SKCIEPUMEHTAIBHOTO HCCIEIOBaHUS MIPUMEHSIEMBIX JUISt peuieHus
IpU pPEUICHHH TNPO(ecCHOHATBHBIX npodeccHoHaIbHBIX 3a71a4
3a7a4

2. MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPpaMMbl

JIMCLUILIMHBI (mpakTukn), | Beicuas MaTemaryka

NpeAMCCTBYOINE HN3Y4YCHUTIO

AUCIHUIIIINHEBI, PE3YyJIbTAThI

OCBOCHH: KOTOPBIX HeO6XOI[I/IMBI

JUTSE OCBOCHHMS JaHHON

JMCLHUATUIAHBL.

Jucoumueel - (IpakTUKM), A7 | Teopernueckue OCHOBBI DIIEKTPOTEXHUKH,

KOTOpBIX pGSyHLTaTBI OCBOECHUS 3H€KTpOT€XHI/I‘-IeCKI/I€ U KOHCTPYKIIMOHHBIC MaTCpUalibl,

9 DIEKTPOTEXHUUECKUE U KOHCTPYKIIMOHHBIE MaTEPUAIIbI
JTaHHOU JTACHUTUINHBI OoynyT p pyKH p

HeO6XOI[I/IMI:I, Kak BXOAHBIC
3HaHWA, YMCHUA W BJIAJACHUA IJIA
X U3YyUYCHUAI.

3. O0beM UCHMIUIMHBI B 32a4YeTHBIX E€IMHHUIIAX C YKa3aHHEM KOJHYeCTBa
aKaJieMU4ecKNX YaCcOB, BbIIeJIEHHBIX HA KOHTAKTHYIO padoTy 00y4aionierocsi ¢
npenojaaBarejemM (Mo BUIAAM y4eOHBIX 3aHATHI) M1 HA CAMOCTOATEIbLHYI0 padoTy
o0yuarierocst

OO0umit 00beEM TUCHUILUIAHGBI B 3.€. /4ac: 10/ 360

Buabl 3aHsITHI, X TPY10EMKOCTB (4ac.) O0beM KOHTAKTHOI
®opma padoTsl
06yueHus Jexuun JlabopaTopusbie | IlpakTuyeckue CamocrosiTeqibHasI 00yuarouerocsi ¢
paboTel 3aHATHSA pabora npenoaaBaresiemM
(uac)
Oo4Has 48 32 64 216 171

4. CoaepkaHue IMCIHUILVIMHBI, CTPYKTYPUPOBAaHHOE MO TeMaM (pa3gesam) ¢
yKa3aHHeM OTBeJIeHHOT0 HAa HUX KOJHYECTBA aKaJeMHYeCKMX 4YacOB M BUIOB
Y4eOHbIX 3aHATHI

dopma obyueHua: ouHan
Cemecmp: 2
O0beM TUCIUILTUHBI B ceMecTpe 3.€. /gac: 5/ 180




dopma MPOMEKYTOUHOU aTTeCTalMU: JK3aMEH

Buael 3ansaTHI, NX TPYA0EMKOCTB (4ac.) O0BbeM KOHTAKTHOM padoThI
Jlexun JladopaTopubie | IlpakTuuyeckue CamocrosiTeJbHast 00y4arouierocs ¢ npenojasarejiem
paGoThI 3aHsATHS padora (4ac)
16 16 32 116 76

JlekunonHnble 3aHaTudA (164.)

1. H3ydyeHHe eCTECTBEHHOHAYYHBIX OCHOB, METOJ0B TEOPETHYECKOI0 H
IKCHEPUMEHTAJBLHOIO HMccIeI0BaHuss B ¢usnueckod wMexanuke. ['masa 1.
Kunematuka NOCTYNATEJILHOI0 U BpalIaTeJIbHOI0
aBuxenus(24.)[1,7,10,11,15,16,17,18] BBenenwue: ¢uzuka B CUCTEME €CTECTBEHHBIX
Hayk. O01as CTpyKTypa 1 3aJla4yu AUCHUIUIUHBI «Du3ukay.
[lonsaTe cocTOSAHMST B KJIacCHYecKol wmexaHuke. (OCHOBHbIE KHUHEMAaTHYECKHE
XapaKTEPUCTUKHA IPSMOJIMHEMHOTO W KPHUBOJIMHEWMHOIO JBHUKEHUSA: CKOPOCTb H
yckopenue. HopmanbHOe U TaHreHIManbHOE yckopeHue. KnneMarnka BpamareibHOTo
JBUKEHHUSI: YTIIOBAsI CKOPOCTh U YIJIOBOE YCKOPEHHUE, UX CBSI3b C JUHEMHOM CKOPOCTHIO
Y YCKOPEHUEM.
2. MH3yuyeHHMe eCTeCTBEHHOHAYYHbIX OCHOB, METOJA0B TEOPETHYECKOI0 U
IKCIMEPUMEHTAJIBHOIO0 HccjaeA0BaHuss B (¢usnyeckoit Mexanuke. ['idaBa 2.
JAunamuka MOCTYNATEJILHOI0 U BpPaIlaTeJIbHOI0
aBukennsi(24.)[1,7,10,11,15,16,17,18] MuepunanbHble CHUCTEMBI OTCYETA. 3aKOHBI
HproToHa. YpaBHeHHE nBWXKEHUS MaTepuanbHOM Touku. Cuibl B MexaHuke. LleHTp
MacCc MEXaHMYECKOM CHUCTEMbI, 3aKOH JBWKEHHS LEHTpa Macc. MOMEHT CHIIBI.
YpaBHEHUE MOMEHTOB. MOMEHT HMMITyJIbCa MaTEPUAIbHON TOYKHM U MEXAHUYECKOU
cucteMbl. Mowment wuHepuuu. Teopema Illrtelinepa. KuHetudeckass »sHeprus
Bpamarouierocss Tepaoro teina. OCHOBHOE YpaBHEHHWE AWHAMHUKU BpallaTEIbHOIO
JBUKEHHUS TBEPJIOTO TEJA C 3aKPEIUIEHHON OChIO BpAICHUS.
3. MH3y4yeHme eCTECTBEHHOHAYYHBIX OCHOB, MeETOJ0B TEOPETHYECKOr0 M
IKCMEPUMEHTAJIBHOI0 Hccie0BaHus B pusnueckoil mexanuke. I'maBa 3. Padora u
JHeprus. 3aKOHbI COXPAHEHUS] B MeXaHUKe {JIeKUHs C Pa3dopoM KOHKPETHBIX
curyaumii} (24.)[7,10,11,15,16,17,18] Pabora cwibl. PaGota w moTeHIMANbHAS
sHeprusi. KoHcepBaTHMBHBIE W HEKOHCEpBAaTHMBHBbIE CHIIBI. PaboTa M KHUHETHYECKas
SHEprus. 3aKOH COXPAHEHMS MOJIHOWM MEXAHWYECKON SHEPIrUuM B IMOJIE MOTCHIUAIBHBIX
cuin. CBf3b MEXAy CWIOW M NOTEHUMAIbHOM SHeprued. CTOJKHOBEHHs Tell. 3aKOH
COXpaHEHHUs HMITyjlbca. Heympyroe u aOCONIOTHO YNPYroe CTOJKHOBEHHE. 3aKOH
COXpaHEHHSI MOMEHTA UMITYJIbCA.
4. MHM3yuyeHHe eCTeCTBCHHOHAYYHBIX OCHOB, METOHOB TEOPETHYECKOI0 U
IKCIMEPUMEHTAJIBHOIO0 HCCJIEeI0BAaHUS B MOJIeKyJsaApHOid ¢usuke. IgaBa 4.
MoJieKyJISIpHO-KHHETHYeCKas Teopus HIeAJTbHBIX
razos(24.)[1,7,10,11,15,16,17,18] CtatucTUYECKUA U TEPMOJAMHAMUYECKUIN TOIXOIbI.
OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKON TEOpUU HJICAIBHOTO rasa.
YpaBHEHHE COCTOSIHUS MIEAIBHOTO Tra3a. PacnpeneneHune MakcBesia il CKOPOCTH
MOJIEKYJ1 HuJiealibHOro rasza. HauOosee BeposiTHasi, CpelHsisi M CpeIHEKBaJpaTUUHas
ckopoctu. Pactipenenenne bonbimana, 6apomerpudeckas popmyina. SBneHus
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neperoca. uddysus, TernaonpoBoAHOCTb, BHYTPEHHEE TPEHUE.

5. MHM3yuyeHHe eCTeCTBEHHOHAYYHBIX OCHOB, METOH0B TEOPETHYECKOI0 U
IKCIMEPUMEHTAJIBHOIO HCCaeA0BaHUusA B TepMoauHamuke. [uaBa 5. OcHOBBI
TEPMOAMHAMMKH. {nexuus c pazdopom KOHKPETHBIX CUTyalMii}
(2u4.)[1,7,10,11,15,16,17,18] TepMoguHamMuyecKo€ PaBHOBECHUE UM TeMIEparypa.
KBazucratuueckue mpoueccel. IlepBoe Hauamo TepMOIWHAMUKH. TeIJIOEMKOCTb.
VYpaBuenne Maiiepa. CBs3b TEIUIOEMKOCTH HUICATBHOTO ra3a C 4YHCIOM CTENEHEU
cB00OBI MoOJIeKyJl. OOpaTuMble U HEOOpaTUMbIE Mpolecchl. BTopoe u Tperbe Hauana
tepmoauHaMuku. KosduuueHT nonesHoro aeiictBus terioBbix MamuH. [{ukn Kapao
U ero Ko3((PUIMEHT MOJIE3HOTr0 AEHCTBUA. DHTPOIHSI.

6. MHM3yuyeHue eCTeCTBEHHOHAYYHBIX OCHOB, METOHOB TEOPETHYECKOI0 U
IKCHEPUMEHTAJIBLHOIO  MCCJIEe0BAHUS B  JJiekTpoauHamuke. ['maBa 6.
daekrpocraruka(24.)[2,8,10,11,12,14,16,17,18] Onexrpuueckuii 3apsiqi W €ro
cBorictBa. 3akoH Kynona. Hanmpsik€eHHOCTh M MOTEHIMA 3JEKTPOCTATUUECKOTO TOJIS.
CuiioBble IMHUU. DKBUIIOTEHIMAIIbHBIE TOBEPXHOCTH. [loTeHIMabHAas SHeprus 3apsa
B JJICKTPOCTATUYECKOM IOJIE. DHEPrus CUCTEeMbl 3apsAnoB. [IpuHUMI Cyneprno3ulIUH.
[Tone  gumons.  CBs3p  HANPSDKEHHOCTH M MOTeHIMana.  Pabota  cun
AJIEKTPOCTATHUECKOTO moJist. [{upkyssiiyst BekTopa HanpsikeHHOCTH. Teopema ["aycca.
7. WM3yuyeHHe eCTeCTBEHHOHAYYHBLIX OCHOB, METOH0B TeOPETHYECKOI0 U
IKCHEPUMEHTAJBLHOTO  MCCJIe0BAHUST B  JJiekTpoauHamuke. ['maBa 7.
JAuM3jeKTpuKkH U NMPOBOHUKH B JIEKTPUYECKOM
noJie.(24.)[2,8,10,11,12,14,16,17,18] Ilonsipuzauusi IUDIIEKTPUKOB. DICKTPUUECKOE
noyie Jumnoyis. BekTop sIeKTpUuecKoro cMmemnieHusi (IMEKTPUYECKOM WHIYKIIMM).
JusnexkTpuyeckass MPOHUIIAEMOCTh  BEIIECTBA. YCIOBHMS Ha TpaHUIE JABYX
JTUBIEKTPUKOB.

PaBHOBecHe 3apsiioB B MPOBOAHUKE. DKBUIOTEHUUAJIBHBIE MOBEPXHOCTH U CHUJIOBBIE
JMHUAUA 3JIEKTPOCTATUYECKOrO0 TMOJS MEXKAY MPOBOJHMKAMH. OIJIEKTPOCTATHUYECKAS
3ammTa. EMKOCTP TMpPOBOJHUKOB M  KOHJIGHCATOPOB. OJHEPrusi  3apsKEHHOTO
KoHieHcaTopa. OObeMHas TUIOTHOCTH YHEPTUU IIIEKTPOCTATUIECKOTO TTOJIA.

8. MH3yuyeHuMe eCTeCTBEHHOHAYYHBIX OCHOB, METOH0B TEOPETHYECKOI0 U
JIKCIEPUMEHTAJIBHOI0 UCCIAEA0BAHUA B dJIeKTpoauHamuke. I'y1aBa 8. IlocTtossHHBIN
JIEKTPUYECKHI TOK. {C 3JIeMEHTAMHU JIEKTPOHHOI0 00y4eHUs] U JUCTAHIMOHHBIX
oOpa3oBareJibHBIX TexHoJsorui} (24.)[2,8,10,11,12,14,16,17,18] Cuna u mIOoTHOCTH
TOKa. YPaBHEHUE HENPEPBIBHOCTHU JJIsl INIOTHOCTH TOKA. 3aKOH OMa B MHTETPAIbHOU U
mupdepenunansHoil  popmax. 3akoH Jxoynsa-JleHma. DIeKTpoABMXKYIas —CHJia
ucroyHuka Toka. IlpaBuna Kupxroda. Krnaccuueckas Teopus 3IEKTPONPOBOJIHOCTH
metaiioB  (teopusi Jpyne-Jlopenua). PabGorta BbIXxoga dJIEKTPOHOB W3 MeETaslia.
TepmoaniekTpoHHast SMUccHs. TOK B pa3IMUHbBIX CpPENaX.

IIpakTuyeckue 3ansitus (324.)
1. IllpumeHenue (pU3UKO-MATEMATHUYECKOI0 ANNapaTra, MeTOA0B TEOPETHYECKOIo
HCCJIeI0OBAHMS npu o0padoTKe pe3yJbTaToOB IKCNEPUMEHTAIbHBIX
u3Mepenuii.(24.)[3,11,16,17,18] [LtanupoBaHue 1 BHIMOJIHEHUE TUITOBBIX



HKCIIEPUMEHTAIBHBIX MCCIEOBAaHUN 10 3a/laHHON MeToaunke. OOpaboTka pe3ysbTaToB
IIpU IPOBEAECHUU MPSMbIX U KOCBEHHBIX U3MEPEHUI

2. llpumeHeHne (PU3NKO-MATEMATHYECKOT0 ANNAPAaTa, METOJA0B TEOPETHYECKOr0
HCCJIeIOBaHMsl TIPU pelneHnu 3aaa4d no teme "Kunemaruka'(24.)[1,10,15,16,17,18]
Kunemarrka noctynaTteabHOr0 U BpallaTeIbHOTO JBUKECHHUS

3. llpumeHenne (PU3UKO-MATEMATHYECKOT0 ANNAPATA, METOA0B TEOPETHYECKOIO
HCCJIeA0BAHUS TNPH pellieHuu 3aaa4 mo Teme 'J[MHAMHKA MOCTYNATEIbHOIO
aBuxenus' (24.)[1,10,15,16,17,18] JluHamuka MOCTYNATEIbHOTO JIBUKCHHUS
MatepuaibHON TOUKU. CUJIbl B MEXaHUKE.

4. IlpumeneHue (PU3NKO-MATEMATHYECKOT0 ANNApPaTa, METOJAOB TEOPETUYECKOI0
HCCJICAOBAHMS MNPH pelleHHH 3a4a4 no Teme '"/[MHAMuUKa BpamaTeabHOrO
ABWKeHUs1  TBepaoro  Tteaa'(24.)[1,10,15,16,17,18] VYpaBHeHUe  AUHAMHUKH
BpalIaTEIbHOIO JIBMKEHUS. 3AKOH COXPAaHEHUS MOMEHTA UMITYJIbCA.

S. IIpumeHeHne (PU3MKO-MATEMATHYECKOr0 anmnapara, MeToA0B TEOPEeTHYECKOIro
HUCCJIeIOBAHMS npu pelieHnH 3aaa4 1no TEMeE ""3aKkoHBI
coxpaHenus'(24.)[1,10,15,16,17,18] PaGora, MOIIHOCTP ® DSHEPrus. 3aKOHBI
COXpPaHEHUSI MEXaHUUYECKON YHEPTUH, UMITYJIbCA 1 MOMEHTA UMITYJIbCA.

6. Konrposabnas padora Ne 1(24.)[1,7,10,11,15,16,17,18] KonTponbnas padora Ne 1.
Monayns "Mexanuka'.

7. llpuMeHeHHe (PU3MKO-MATEMATHYECKOI0 aNNapara, MeTOA0B TEOPETHYECKOIo
HCCJIeI0OBAHNSA npu pelieHnu 3a1a4 1no TEME ""MoJiekyJIsipHasn
¢puszuka' (24.)[1,11,15,16,17,18] OcuoBel MKT. VYpaBHeHHE COCTOSIHUA HAEATBHOTO
raza. Pacnipenenenus Makcpesia u bonbimana.

8. [IpuMenHeHne (PU3NKO-MATEMATHYECKOT0 ANNApPaTa, METOJAOB TEOPETUYECKOI0
HCCJICeA0BAHUS npu peleHun 3aga4 no no TEMe
"Tepmoaunamuka' (24.)[1,11,15,16,17,18] ITepBoe u BTOpOE Ha4aJjio
TEPMOAUHAMHUKU. TEIII0EMKOCTh Ta30B.

9. IlpuMeHeHHe (PU3NKO-MATEMATHYECKOI0 ANNApPaTa, METOAOB TEOPETHYECKOr0
HCCJIe0BAHUS npu pelnieHun 3aga4 no no TEMe
"Tepmoaunamuka'' (24.)[1,11,15,16,17,18] Sutponus. KII/ TerioBsIX MaIiuH.

10. KonTpoabnas padora Ne 2(24.)[1,7,11,15,16,17,18] KontponbHas padora Ne 2.
Monynb "MonekynsipHas pusrka U TepMOJUHAMUKA'" .

11. IlpumeHenre (PU3NKO-MATEMATHYECKOI0 AaINIapaTa, METOJA0B TEOPETHYECKOI0
HCCJIeA0BAHUS TPH PpelleHUH 3a7a4 Mo TeMe ''JJIeKTPOCTATHYECKOe IoJie B
Bakyyme''(24.)[2,10,12,14,16,17,18] Omnekrpocraruka. IlpuHOMO —cCyneprno3uuuu
AJIEKTPOCTATUYECKUX TOJIEH.

12. [IpumeneHue GU3NKO-MATEMATUYECKOTO aNNapaTa, MeTOJ0B TEOPETHYECKOTO
HCCJIeIOBAHNS NPH PpelleHnuH 3a1a4 Mo TeMe ''JieKTpocTaTu4deckoe IoJjie B
Bakyyme''(24.)[2,10,12,14,16,17,18] Dnexrpocratuka. IIpumenenne teopeMsl ['aycca
K pacyery 3JIEKTPOCTAaTUYECKUX MOJIEN

13. IlpumeHeHne GU3NKO-MATEMATUYECKOT0 ANIapaTa, MEeTOA0B TEOPETHYECKOI0
HCCJICAOBAHNUS TPH pPelleHNH 337a4 mo TeMe "/IM3jieKTpUKM W NPOBOAHMKHU B
3JIeKTpocTaTuyeckom moJie'(24.)[2,10,12,14,16,17,18] DnexTpocTaTuueckoe MoJie B
JTUAJIEKTPUKE. DIEKTPOEMKOCTh KOHJIEHCATOpa. DHEPTHUsl JIEKTPOCTATUUECKOTO MO



14. Tlpumenenne GpU3NMKO-MATEMATHYECKOI0 aNNapaTa, MeTOJ0B TeOPETHYECKOI0
HCCJIEA0BAHUSA NPH pemieHuH 3a1a4 mo Teme "IloCTOSATHHBIN 3JIEKTPUYECKHH
Tok'"(24.)[2,10,12,14,16,17,18] 3akonst Owma. Pacder »sieKTpUYECKUX IECHEH
IIOCTOSTHHOTO TOKA.

15. IlpuMmeHeHnne GU3MKO-MATEMATHYECKOI0 aAMNNAPaTa, METOJA0B TEOPETHYECKOI0
HCCJIeI0OBaHUs Npu pemeHur 3aaa4 no teme ''IloCTOSIHHBIN JJIeKTPUYECKUI
ToK'" (24.)[2,10,12,14,16,17,18] Pacuer »neKTpUYECKUX LIENEH IOCTOSHHOTO TOKA.
[IpaBuna Kupxroda. 3akon J>xoys - JIeHna.

16. Koutpoabnasi paéora Ne 3(24.)[2,8,10,12,14,16,17,18] KonTposbHas padota Ne 3.
Mopyns "OnekTpudecTBo".

JlaGopaTopHbie padoTsbl (164.)
1. JlaGoparopuas padora Nel. IIpoBeaeHue 3KCEPUMEHTAJIBHBIX HUCCJIET0BAHUM
Mo 3aJaHHOil MeToaMke {padora B Majbix rpymmax} (44.)[3,7,10,11] N3yuenue
3aKOHOB IIOCTYINATEJIbHOIO JIBMKEHUS TeJl ¢ I[OMOIIbI0 MaluHbl  ATByJa.
(dponTanbHas paborta)
2. JlabopaTtopHasi padora Ne2. IIpoBeaeHue 3KCIEPUMEHTAIbHBIX HCCAEI0BAHUM
Mo 3aJaHHOil Meroauke {padora B Mauabix rpymnax} (44.)[3,7,10,11] Uzyuenue
3aKOHOB BpalIaTeIbHOrO ABM)KEHUS C MOMOIIbI0 MasTHHKAa ObepOeka. (DpontampHas
paboTa)
3. JladboparopHas paGora Ne3. IIpoBeaeHue IKCIEPUMEHTAJbHBIX HUCCIECI0BAHUN
10 3aJaHHON MeToAuKe {padora B MajabIX rpynnax} (24.)[3,7,10,11] Onpenenenue
OTHOIIICHUS TEIJIOEMKOCTEHN BO3TyXa NpH
MOCTOSTHHOM JiaBJIieHUH U o0beMe MeToioM Kinemana u Jlezopma
4. JlabopaTtopuasi padora Ne4. IIpoBeneHue 3KCIEPUMEHTAIbHBIX HCCAEI0BAHUM
1o 32JJaHHON MeToAuKe {padoTa B MaiabIX rpynnax} (24.)[3,7,10,11] Onpenenenue
MpUpPAIICHUSI SHTPOIIUU MIPU IUIAaBJIEHUU 0J0Ba
5. JlaGopaTopnasi padora NeS. IIpoBeneHue 3KCHEPUMEHTAJIBHBIX HCCICA0BAHUI
o 3aJaHHON MeToAuKe {padora B MauabIx rpymnax} (24.)[4,8,10,12,14] 13yuenue
3akoHa Oma. OnpezaesneHue yaelbHOro
conpoTtuBieHus npoBogHuka. (OponTansHas padoTa)
6. JIabopaTopnas padora Ne6. IlpoBeneHne 3KcCepUMEHTAJBLHBIX MCCJIEI0BAHUI
no 3aJaHHOM Meroauke {paGora B MaJbIx rpynnax} (24.)[4,8,10,12,14]
JlaGopatopHasi paboTa BBIMOJHAIOTCS 3BEHbsIMU (110 2-3 CTyJeHTa) 10 pa3pabOTaHHBIM
MapuIpyTHBIM KapTam.
No23. Onpenenenune 31C MeToq0M KOMITCHCAIIUH.
No24 .Onpenenenue conpoTUBIECHUS] TPOBOJHUKOB MOCTUKOM
YurcroHa.

CamocrositesibHas padora (1164.)
1. U3yyeHne TeOpPeTHYECKOT0 MaTepraJia {C 3JIieMEHTAMM 3JIEKTPOHHOT0 00y4eHus
U JUCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOT Wi}



(144.)[1,2,7,8,10,11,12,14,15,16,17,18] PaGota ¢ KOHCIIEKTOM JIEKIHH, y4YeOHMKaMH U
y4eOHBIMH TTOCOOUSIMU

2. IloaroroBka K NMPAKTHYECKUM 3aHATUAM " J1a00paTOPHBIM
padoram(284.)[1,3,7,8,10,11,12,14,15,16,17,18] PaGora ¢ KOHCHIEKTOM JEKIUH,
y4eOHBIMU TIOCOOMSIMHU TI0 pemieHuto 3aaad. [loaroToBka OT4ETOB MO J1AOOPATOPHBIM
paboTam

3. IloaroroBka Kk KOHTPOJLHBIM pabdoram(124.)[1,2,7,8,11,12,14,15,16,17] PaGoTa c
KOHCIIEKTaMH, Y4eOHUKaMU U y4€OHBIMHU MOCOOUSIMU

4. IloaroroBka K TeCTHPOBAHMIO MO 33JaHHBIM TeMaM {C 3JIeMeHTAMH
3JIEKTPOHHOI0 OOYYeHHUSI W JMCTAHUMOHHBLIX 00pa30BaTeJbHBLIX TEXHOJOTHA}
(184.)[1,2,7,8,10,11,12,14,15] PaGota ¢ KOHCIEKTOM JICKIIUA, Yy4YeOHUKAMH U
y4eOHBIMH TTOCOOUSIMU

5. Bbinosinenue WHAMBUIYAJIBHOTO JAOMAIITHET 0 3alaHus
na3)(8u.)[1,7,8,10,11,12,14,15,16] PaGora ¢ KOHCHEKTOM JIEKIMH, Y4eOHBIMU
nocoOusiMu 10 perreHuto 3aaa4. [logroroska otuera mo MJ13

6. IloaroroBka K »3K3aMeHY {C 3JJeMEHTAMH JJIEKTPOHHOIO OOy4YeHHS U
AMCTAHIMOHHBIX o0pa3oBaTeJbHBIX TeXHOJIOTHii}
(36u.)[1,2,7,8,10,11,12,14,15,16,17,18] PaboTa ¢ KOHCIIEKTOM JIEKIHI, YUeOHUKAMH U
y4eOHBIMH TIOCOOHUSIMU

Cemecmp: 3
OO0BeM JUCHUIUIUHBI B ceMecTpe 3.€. /yac: 5/ 180
dopma NpOMEKYTOUHOM aTTECTAUN: 3a4ET

Buabl 3aHsiTHH, HX TPY10EMKOCTBD (4ac.) O0bemM KOHTAKTHOM padoThI
JleKun JlaGopaTopHble IIpakTnyeckue CamocTosiTe1bHas 00y4aIoIIerocs ¢ NpenoaaBaTesieM
padoThbI 3aHATHS pabora (4ac)
32 16 32 100 95

JleknmuoHHbIe 3aHATUA (324.)

1. MWM3y4yeHume eCTECTBEHHOHAYYHBIX OCHOB, METOA0B TEOPETHYECKOI0 H
JIKCIMEPUMEHTAJIBHOI0 UCCJIeJ0BaHUsA B JJieKTpoauHamuke. ['1apa 9. MaruutHoe
noje B BakyyMe {Jekuuss ¢ Ppa3dopoM  KOHKPETHbIX CHTyauui}
(2u.)[8,10,11,12,14,16,17,18] MarautHOo€ B3aUMOJCHCTBUE MOCTOSHHBIX TOKOB.
BekTop MarHWUTHOM WHAYKUMM W HAOPSDKEHHOCTM MArHuTHOro mnons. [IpuHuun
CyNEPNO3ULINY MarHUTHBIX nonei. 3akoH bruo-Casapa-Jlamnaca. Cuna JlopeHna u cuia
Awmmepa. Teopema I'aycca s MarHUTHOTrO Mojig B Bakyyme. Llupkymndius BekTopa
MarHUTHOW UHAYKUMU. JIBUKEHUE 3apSIKEHHBIX YaCTHUIL B AJIEKTPUUYECKUX U MAarHUTHBIX
MOJISIX.
2. MHM3yuyeHHe eCTeCTBCEHHOHAYYHBIX OCHOB, METOHOB TEOPETHYECKOI0 U
IKCHEPUMEHTAJIBLHOIO HCCIeI0BaHMs B  Jjexkrpoamnamuke. ['maBa  10.
JJIeKTPOMATHUTHAS uHAyKuMsi(24.)[8,10,11,12,14,16,17,18] SIBnenHue
aieKTpoMarHuTHOM uHaykiuu. 3akoH Dapanes. [IpaBuno Jlenua. Bpamienue pamku B
MarHuTHOM noJie. CaMOMHIYKIUSL. DHEPIUsl U MUIOTHOCTh YHEPTUM MArHUTHOTO TOJIS.
B3anmuas nanyknwms. Tpauchopmartop.
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3. MH3y4yeHme eCTeECTBEHHOHAYYHBIX OCHOB, MeETOJ0B TEOPETHYECKOr0 H
IKCHEPUMEHTAIBLHOI0 MCCJIEI0BAHNUS B dJieKTpoauHamuke. ['1aBa 11. MarHuTHble
cBoiictBa BemecrBa(24.)[8,10,11,12,14,16,17,18] MonekynsapHbie TOKUA. BekTop
HAMAarHUYEHHOCTH. 3aKOH TMOJHOI0 TOKAa [JJii MArHUTHOTO TOJiS B BELIECTBE.
['pannuHble yCIOBHST Ha IIOBEPXHOCTH pas3liesia JBYX MArHETUKOB. MarHuTHas
npoHuiaeMocts. [{ua-, mapa- u peppomarueruku. [Ipupoaa dpeppomarnerusma.

4. MH3yuyeHHe eCTeCTBEHHOHAYYHbLIX OCHOB, METOJA0B TEOPETHYECKOI0 U
IKCINEPUMEHTAJIBHOI0 HCCJIeI0BaHUs B eKkTpoauHamuke. I'maBa 12. Teopust
MakcBesia JJIs 3JIeKTPOMArHUTHOro moJis(24.)[8,10,11,12,14,16,17,18] Buxpesoe
anekTpuyeckoe mnone. Tok cmemenus. Cucrema ypaBHeHuMM MakcBemna B
UHTErpaibHOM U nuddepeHnranpHoi hopme.

5. MHM3yuyeHHe eCTeCTBEHHOHAYYHBIX OCHOB, METOHOB TEOPETHYECKOI0 W
IKCIMEPUMEHTAJIBHOr0 ucciaenoBanus. [maBa 13. Mexanndeckue KoJieOaHMsI
{fieknust ¢ pa30opoM KOHKpPeTHBIX curyaumumii} (24.)[8,10,11,12,13,16,17,18] Buasi
KojeOaHuii, WX XapakTepucTuku. KuHeMaThka TapMOHHUYECKUX  KoJieOaHUM.
["apmonndeckuii ocuuinsaTop. Cinoxxenue koinedbanuit. durypsl JIuccaxy.

6. MHM3yuyeHue eCTeCTBEHHOHAYYHBIX OCHOB, METOH0B TeOPETHYECKOI0 U
IKCNEPUMEHTAJIBHOTO ucciaenoBanuda. ['naBa 14. JiieKTpOMarHuTHbIE KOJIeOaHUSA
{71ekumsi ¢ pa3doOpoM KOHKpPeTHbIX curyanmii} (24.)[8,10,11,12,13,16,17,18]
NneanbHblid rapMoHUYecKUil ocluissiTop. CBOOOHBIE, 3aTYXaIOIIME U BBIHYK/ICHHbBIE
ANEKTPOMArHuTHhle KoseOaHus. IlepeMeHHbI 3NeKTpUYecKui TOK. MOIIHOCTh
MEPEMEHHOrO TOKAa. MeTo BEKTOPHBIX AUArpPaMM.

7. MW3y4yeHHMe eCTECTBEHHOHAYYHbIX OCHOB, METOJ0B TEOPETHYECKOr0 M|
IKCIEPUMEHTAIHHOIO HCCJIeI0BAHUA. I'naBa 15.
Bouanbi(24.)[8,10,11,12,13,16,17,18] Bonubl B ynpyroi cpene. YpaBHEHUE IUIOCKON U
chepuueckoii BosHbl. CTosiuve BOJHBL. BonHOBOE ypaBHEHHE. 3BYKOBBIE BOJIHBI.
DJIEKTPOMAarHUTHBIE BOJHBI. DHEPrUsi U UMITYJIbC 3JIEKTPOMAarHUTHOrO moJis. BekTop
Ywmosga-IloliHTHHrA.

8. MH3yuyeHHe eCTeCTBEHHOHAYYHBIX OCHOB, METOHOB TEOPETHYECKOI0 U
JKCINEPUMEHTAJIBHOIO HcciaeaoBaHuss B onrtuke. I'maBa 16. I'eomerpuyeckas
ontuka. I'maBa 17. Untepdepenuusn cera(24.)[8,10,11,12,13,16,17,18] Ilpunmun
®epma. 3aKoHBI TeoMeTpuuecKod onTuku. IlosiHOE OTpaxkeHuWe W €ro MPUMEHEHHUE B
TeXHUKE. JINH3BI U 3epKaa.

HUuTepdepenims MOHOXPOMAaTHYECKUX BOJIH. KorepeHnTHOCTS. YcnoBus
UHTEP(OEPECHIIMOHHBIX ~ MAaKCUMYMOB M MHUHUMYMOB. MeToabl  HaOMIOJEHUS
unrepdepennu. Murepdepeninus B Tonkux mieHkax. Konsiia HeroToHa.

9. MH3yuyeHMe eCTeCTBEHHOHAYYHbLIX OCHOB, METOJA0B TEOPETHYECKOI0 U
IKCINEPUMEHTAJIBHOI0 UCCJIEeI0BAHUS B BOJHOBOI onTuke. I'y1aBa 18. ludpaxums
cBeTa {JIeKIUA ¢ pa3dopoM KOHKpPeTHbIX cutyaumid} (24.)[8,10,11,12,13,16,17,18]
[Mpuamun I'rolirenca-®Openens. Metox 30 Dpenens. dudpakuus Dpenens wu
®paynrodepa Ha mpocrerux nperpanax. Judpakiuonnas pemerka.

10. MHN3y4yeHne eCTECTBEHHOHAYYHBLIX OCHOB, MeETOJ0B TEOPETHYECKOr0 H
JIKCIEPUMEHTAJBbHOT0 ucciaenopanus. I'mapa 19. Iloaspusanus ceera. I'naBa 20.
B3aumopeiicTBue cBera ¢ Bemecrsom(24.)[8,10,11,12,13,16,17,18] Ilonyuenue u



aHaJIU3 JIMHEUHO-MOJISIPU30BaHHOIO cBeTa. 3akoH Maitoca. 3akoH bproctepa. J[BoiiHoe
nydenpenomieHue. VIcKycCcTBeHHasi onTUYecKasi aHU30Tponus. BpamieHue miockoctu
MOJISIPU3ALIUH.

Hucniepcust cBeTa. DJEKTpOHHass Teopusi naucnepcur. HopmanbHass W aHOMasbHas
nucnepcun. [lormonienne u paccesHue cBeTa.

11. HN3y4yeHme eCTECTBEHHOHAYYHBIX OCHOB, METOJ0B TEOPETHYECKOI0 W
IKCIEPUMEHTATBLHOIO UCCJICOBAHMS. I'naBa 21. KBanroBast
ontuka(24.)[9,10,11,13,16,17,18] TeroBoe wuznyueHue. AOCOIIOTHO YEPHOE TEIIO.
3axonsl Kupxroda, Credana-bonbumana u Buna. ®opmyna Penes-/[xunca. ['unoresa
[Tnanka. KBaHTOBOE O0BSICHEHNE 3aKOHOB TEILUIOBOTO M3ayueHus. @opmyna [1nanka.
12. HN3y4yeHwe eCTECTBEHHOHAYYHBLIX OCHOB, METOJ0B TEOPETHYECKOr0 M
IKCNEPUMEHTAJIBHOIO HCCJIeI0BAHUSA. I'naBa 21. KBanrToBas
ontuka(24.)[9,10,11,13,16,17,18] doronsl. Dorodddexr. 3aKOHBI  BHEIIHETO
dotordhdexra. Ypapuenue DitHmreitHa st poroaddexra. JaBnenue csera. Iddext
Komnrona. KopnyckyJisipHO-BOJIHOBOM JIyajv3M CBETA.

13. HN3y4yeHne eCTECTBEHHOHAYYHBLIX OCHOB, MeETOJ0B TEOPETHYECKOr0 H
JIKCIMEPUMEHTAJIBHOIO HCCJICIOBAHUS. I'naBa 22, Teopus aToMa
bopa(2u.)[9,10,11,13,16,17,18] Omnsitel Pesepdopna mo paccesnuro anbha-dacTuil.
[Lmanerapuas monens aroma. @opmyna bambmepa. JIuHeldaTeie CIEKTPbI aTOMOB.
[Toctynater bopa. Oneir ®panka-I epua.

14. WH3yyeHme eCTECTBEHHOHAYYHBIX OCHOB, METOJ0B TEOPETHYECKOI0 M
IKCIMEPUMEHTAJIBHOI0 uccjaenoBanns. ['y1aga 23. JjeMeHTbl KBAHTOBOH MeXaHUKHU
{f1ekuus ¢ pa30opoM KOHKPeTHbIX cutyanui} (24.)[9,10,11,13,16,17,18] I'unoresa
ne bpoins. udpaxuus mukpouactuu. [Ipunuun nHeomnpeaenenHoctu ['eitzenOepra.
BonnoBass ¢ynkums, ee cratuctuyeckoe ToiKkoBaHue. YpaBHeHue Illpenunrepa.
Craunonapnoe ypaBHeHue Illpenunrepa miga aroma Bogopoxa. OmnbiT IlltepHa u
I'epnaxa. KBantoBbie uucia. [IpaBuna otoopa /st KBAHTOBBIX ITEPEXOIOB.

15. HN3y4yeHwe eCTECTBEHHOHAYYHBLIX OCHOB, METOJ0B TEOPETHYECKOr0 H
JIKCIMEPUMEHTAJIBHOTO MccenoBanus. ['maBa 24. DueMeHTbl (GU3MKHM ATOMOB H
MoJiekyJ(24.)[9,10,11,13,16,17,18] CrnontanHOoe ¥ WHAYLHPOBAHHOE U3IIyUYEHUE.
OcobeHHOCTH Ja3epHOro u3nydeHus. [IpuHIMN TOXKIECTBEHHOCTH MUKPOYACTHII.
CUMMeETpUYHBIE W AHTUCUMMETPUYHBIC BOJHOBBIC (DyHKIHH. BO30HBI M (EepPMHUOHEI.
[Tpunuun [Taynu. KBaHTOBBIE CTATUCTUYECKHE pACTIPEACTICHHUS.

16. H3yyeHme eCTECTBEHHOHAYYHBIX OCHOB, METOJ0B TEOPETHYECKOT0 W
IKCHEPUMEHTAJBHOr0 MccjenoBanus. ['iasa 25. JiemeHTHl (PU3MKM ATOMHOIO
siipa | 3JeMeHTapHbIX yacTun(24.)[9,10,11,13,16,17,18] CocraB u xapakTepuCTUKHU
atoMHoro sapa. CBoiicTBa siepHBIX CWI. PaanoakTUBHOCTh. BUIIBI pagnoakKTHBHOIO
u3iyyeHus. AnepHele peakuuu. Mcnonbs3oBanue siaepHoi sHeprun. OyHIaMeHTAIbHbIE
B3aMMOJICHCTBUS U OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YACTHLI.

IIpakTuyeckue 3ansitus (324.)
1. IlpumMeHenne (PU3UKO-MATEMATHYECKOT0 ANMApPaTa, METOJ0B TEOPETHYECKOT0
HCCJIeIOBAHMS NP pellieHnH 3aa4 1o TeMe «MarHUTHOoe



noJsie»(24.)[12,14,15,16,17,18] IIpumenenue 3akona buo-CaBapa-Jlamiaca u npuHIuna
CYIEpIIO3UIINM K pacueTy MarHUTHBIX IOJIeH B BaKyyMe.

2. Ilpumenenne (GpU3NKO-MATEMATHYECKOI0 anmapara, MeTOA0B TEOPeTHYECKOIo
HCCJIeI0OBAHMS npu peleHnu 3aaa4 no TEMe «MarnutHoe
noJie»(24.)[12,14,15,16,17,18] CunioBoe aeiicTBre MarHUTHOTO moJist: cuiia Jlopenia u
cunia Amriepa. JIBukeHue 3apsKeHHBIX YaCTHI] B MATHUTHOM II0JIE.

3. IlpumeHenne (PU3NKO-MATEMATHYECKOr0 ANIapara, METOA0B TEOPETHYECKOro
HCCJIeA0BAHUS TPU  PelleHud 3aJa4 N0 TeMe  «DJIeKTPOMATHUTHAsI
UHAYKUMs»(24.)[12,14,15,16,17,18] 3axkon ®apanes. IlpaBuno Jlenua. Bpamenue
paMKd B MarHuTHOM mojie. CaMOMHIYKIMS. ODHEPrus M IUIOTHOCTh HSHEPruu
MarHuTHOTO MOJIS.

4. Ilpumenenne (GpU3NKO-MATEMATHYECKOI0 aNMapara, MeTOA0B TEOPEeTHYECKOI0
HCCJIeIOBAHMS TPU pPellleHuH 3a4a4 Mo TeMaM «MarHuTHoe 1oJie B BellecTBe»,
«Teopuss MakcBesia»(24.)[12,14,15,16,17,18] 3akoH mOJIHOTO TOKa JJisi MAarHUTHOTO
MoJIsi B BEIECTBE. ['paHMYHBIC YCIOBHS Ha MOBEPXHOCTH pasjeia JBYX MarHETHKOB.
MarnauTHas nponunaeMocts. Teopus Makcsesia.

5. Kourpoabnasi padora Ne 1(24.)[8,12,14,15,16,17,18] KonTposnbHas padora Ne 1.
Monaynbs «MaraeTusmy.

6. Ilpumenenue GU3NKO-MATEMATHYECKOT0 aNNapaTa, METOA0OB TeOPEeTHYECKOr0
HUCCJIeT0BAHMS npu pelieHun 3aaa4 no TeMe «apMoHMUYeckue
KoJie0anus»(2u.)[12,14,15,16,17,18] CBoOoaHble, 3aTyxarolle€ U BBIHYXKJICHHbBIC
koJsie0anus. CiaokeHue KojaeOaHmil.

7. IlpumeHeHue (PU3MKO-MATEMATHYECKOr0 anmnapara, MeToA0B TEeOPeTHYECKOIro
HUCCJICIOBAHNS TPH pelieHUW 3aaa4 mno teme «Boanbi»(24.)[12,14,15,16,17,18]
MexaHu4yecKre U 3JIEKTPOMArHUTHBIE BOJIHBI.

8. Ilpumenenne GpU3NKO-MATEMATHYECKOI0 aNMapara, MeTOA0B TEOPeTHYECKOI0
HCCJIeIOBAHMS TPH pellieHMH 3aja4 mo teme «Onruka»(24.)[13,14,15,16,17,18]
['eomerpuueckas ontuka. UutepdepeHius crera.

9. Ilpumenenne (GpU3NKO-MATEMATHYECKOI0 amnmapara, MeTOA0B TEOPeTHYECKOTro
HCCJIeI0OBAHMS npu peleHnu 3a1a4 no TEMeE «BosiHOBasn
ontuka»(24.)[13,14,15,16,17,18] Jlubpakmus ceera.

10. IlpumeHenne (PU3NKO-MATEMATHYECKOT0 ANNapaTa, METOI0B TEOPETHYECKOT0
HCCJIeT0BAHMS npu peunieHun 3aaa4 no TEME «BoJsiHOBasn
ontuxka»(24.)[13,14,15,16,17,18] Ilonspuzanusa ceera. J(ucnepcus ceera.

11. KonurpoJabHasi padora Ne 2(24.)[9,10,12,13,14,15,16,17,18] KontponrHas padota
Ne 2. Monyns «Konebanust u BosnHbl. BonHOBas ontukay.

12. [IpumeneHue GU3NKO-MATEMATUYECKOTO aNNapaTa, MeTOJ0B TEOPETHYECKOTO
HCCJIeIOBaHUS TNpM pemieHud 3aaa4d  no Teme «KBaHTOBBIE CBOliCTBa
cBera»(24.)[9,13,14,15,16,17,18] Temnoroe wusnyuenue. PDorordpdexr. JlaBneHue
ceera. Ddpdext KomnroHa.

13. Ilpumenenne GpU3NMKO-MATEMATHYECKOI0 aNNapaTa, MeTOJ0B TEOPETHYECKOI0
HCCJIeIOBAHMS NPHU pellleHuH 3a1a4 no treme «Arom bopa»(24.)[13,14,15,16,17,18]
[Imanerapnas moaens aroma. @opmyina banemepa. [locrynarsr bopa.

14. IlpumeHenue GPU3NKO-MATEMATHYECKOT0 ANMNAPATA, METOJ0B TEOPETHIECKOT0
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HCCJIeIOBAHMSI TPH PpelleHuH 33Ja4 M0 TeMe «JJeMeHTbl KBaHTOBOM
MexaHukuw»(24.)[13,14,15,16,17,18] Ilpunuun Heonpenenennoctu ['eiizeHoOepra.
Cranmonapraoe ypaBHenue lllpenunarepa mis aroma Bogopona. IlpaBuna orbopa s
KBAHTOBBIX MEPEXO/IOB.

15. IlpumeHeHne (PU3UKO-MATEMATHYECKOT0 ANNAapPaTa, METOJI0B TEOPETHYECKOI0
HCCJIeJ0BAHMS NPH pelleHUH 32424 N0 TeMe «IJJeMeHThbl (PU3MKH ATOMHOIO
saapa»(24.)[13,14,15,16,17,18] PagnoaktuBHOCTS. S nepHbIe peakiuu.

16. Kontpoabnas padora Ne 3(24.)[9,13,14,15,16,17,18] Kontponbsnas padora Ne 3.
Monyns «KBanTOBast onTuka. ATOMHAas U siAepHas PU3nKay.

JlaGoparTopHblie padoTsbl (164.)
1. JIabopaTtopubie padora Nel. IIpoBeaeHue 3KCIEPUMEHTAIBLHBIX HCCJIET0BAHUM
1o 3ajaHHOi MeToauKke {padoTa B MajbIx rpynnax} (34.)[4,8,10,12] JlaGoparopHas
paboTa BBIMOMHSIOTCA 3BEHbsIMU (TI0 2-3 CTyJeHTa) 1o pa3paboTaHHBIM MapIIPyTHHIM
kaptaMm. Ne26. OnpeneneHne UHAYKIIMM MAarHUTHOTO TOJISI HA OCU KPYroBOro TOKa. No
27.0npeneneHne rOpU30HTaIbHON COCTABISAIONIEH MAarHUTHOTO IMOJS 3€MJIM TaHT€HC-
rajgbBaHOMETPOM.
2. JlabopaTtopHasi padora Ne2. IIpoBeaeHue 3KCIEPUMEHTAIbHBIX HCCIEI0BAHUM
10 3aJaHHOM MeToauKe {padoTa B MaJbIX rpynnax} (24.)[4,8,10,12] JlaGopartopHas
paboTa BBITTOHSIIOTCS 3BEHbSIMH (TI0 2-3 CTyaeHTa) 1o pa3paboTaHHBIM MapIIPyTHHIM
kapram. Ne31. Cunbel B MarHuTHOM Tmone. M3MepeHne WHAYKIUA MArHUTHOTO IOJIA
anekTpoarnHaMoMeTpoM. Ne4?2 . OnipeniesieHue yAaeabpHOro 3apsijia 3JIEKTPOHA.
3. Jlaboparopuas paGora Ne3. IIpoBeneHue IKCIEPUMEHTAJBHBIX HUCCIECI0BAHUM
1o 3a/1aHHON MeToAuKe {padoTra B Majabix rpynnax;} (34.)[4,8,10,12] JlaboparopHas
paboTa BBITIOIHSIOTCS 3BEHbSIMU (110 2-3 CTyAE€HTa) MO pa3pabOTaHHBIM MapUIPyTHBIM
kaptaM. Ne38. McciaenoBanue MarHuTHOTO 1oJig Ha ocu cosieHouaa. Ne39.0Onpenenenue
KpHUBOW HaMarHW4YEeHUs JKeJe3a.
4. JlaGopatopHasi padora Ne4. IIpoBeneHune IKCHEPUMEHTAJBHBIX HCCIACA0BAHMUMI
Mo 3aJaHHOM MeToaMke {padora B Majabix rpynnax} (34.)[5,8,9,10,13]
JlabopaTtopHasi paboTa BBIMOJTHSIOTCS 3BEHbSIMH (110 2-3 CTyACHTA) M0 pa3pabOTaHHBIM
MapmpyTHbIM KapTam. Ne7. M3ydenue uaTtepdepeHIInu cBeTa ¢ MOMOIIbI0 Jlazepa. No
8.0mpenenenue paaryca KpPUBU3HBI TUIOCKOBBIMYKJIOW JIMH3BI METOJOM HAaOII0ICHUS
koner; Herotona. NelQ. U3zyuenne mudpakumm @paynrodepa ¢ momoirsio jgazepa. No
11.0Onpenenenne AMHBI CBETOBOM BOJIHBI C TOMOIIBIO TUPPAKIIMOHHON PEIIETKH.
5. JlabopaTopHass padora Ne6. IIpoBenenne 3KCHePUMEHTAJIbHBIX MCCJIEA0BAHUI
Mo 3aJaHHOM MeToAMKe {padora B MaJbIx rpymnnax} (24.)[5,8,9,10,13]
JlabopaTtopHasi paboTa BBINOJIHSAIOTCS 3BEHbSIMHU (110 2-3 CTyAEHTA) O pa3padOTaHHBIM
MapupyTHbIM KapTaM. Nel2. H3ydyenue mnonspuszauuu ceera. lIpoBepka 3akoHa
Maimtoca. Nel3.ITonspuzanus cBeTa pu OTPAXKEHUU OT AUANIEKTpUKa. M3yueHne 3akoHa
bproctepa. Nel6 N3yueHnue aucrnepcuu cBeTa.
6. JlaGopaTtopnasi padora Ne8. IIpoBeneHune 3KCHEPUMEHTAJBHBIX HCCIACA0BAHMMI
no 3aJaHHOM MeToaMke {padora B Maabix rpynnax} (34.)[5,8,9,10,13]
JlabopaTopHasi paboTa BBITIOJHSAIOTCS 3BEHBSIMU (TI0 2-3 CTy/IeHTa) 10 pa3pabOTaHHBIM
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MapmpyTHbIM kaptam. Nel8. M3yueHnne 3aK0OHOB TeTuIoBOroO m3inydeHus. OnpeneneHue
noctossHHoN  Credana-bonpimana.  Nel9.M3yuenme  3akoHOB  (pororddekra.
Ompenenenue paboThl Bbixoga (orodnekTpoHoB. Ne2(.M3yuenue cmekTpa aroma
Bosopoaa. OnpeneneHue mocTossHHbIX Punoepra u [lmanka.

CamocronTesbHas padora (1004.)
1. U3ydyeHue TeopeTHYECKOr0 MaTepuaJia {C 3J1eMeHTAMHU IJIEKTPOHHOT0 00y4eHusI
U JUCTAHIMOHHBIX 00pa3oBaTeJbHBIX TexHosorui} (154.)[2,8,9,10,11,12,13,17,18]
Pabota ¢ koHCIEKTaMu JeKUUWA, ydeOHUKaMHU U YYEOHBIMU TOCOOUSIMH.
2. IHoaroroBka K NPAKTHYECKUM 3aHATHAM U JIa0OpaTOPHBIM
paboram(204.)[4,5,8,9,10,12,13,14,15,16,17,18] PaGora ¢ KOHCIIEKTOM JIEKIIHH,
y4eOHBIMU TOCOOUSIMU MO pelieHuto 3aaad. [loAroToBka oT4eTOB MO J1AOOPATOPHBIM
paboTtam.
3. [loaroroBka K KOHTPOJIbHBLIM padoram(124.)(8,9,10,12,13,14,15,16,17,18] PaGota
C KOHCIIEKTaMH, Y4eOHUKAMU U Y4eOHBIMH ITOCOOHSIMHU.
4. IloaroToBKa K TECTHPOBAHUIO MO OTAEJbHBIM TeMaM {C 3JIeMEHTAMH
3JIEKTPOHHOI0 OOy4YeHHMs W JUCTAHUMOHHBIX O00pPa30BaTeJbHBIX TEXHOJOTHIi}
(184.)[2,8,9,10,12,15,16,17,18] PaGora ¢ KOHCIIEKTOM JICKIIUH, YyYeOHHMKaMH U
y4eOHBIMH TIOCOOHUSIMU
5. BbinosHenue pacderHoro 3aganus (P3)(204.)[6,8,9,10,12,13,14,15,16,17,18]
PaboTta ¢ KOHCIEKTOM JIEKIMH, Y4eOHBIMH OCOOMSIMU IO perieHuto 3aaad. [loaroroeka
otyera 1o P3.
6. IloaroroBka Kk 3auyery {Cc DJJIEeMEHTAMH JJCKTPOHHOI0 OOy4YeHHSI H
AMCTAHIUOHHBIX 00pa3oBaTeJIbHBIX TeXHOJIOTHA}
(154.)[2,8,9,10,12,13,14,15,16,17,18] Pabora ¢ KOHCHEKTOM JEKIUH, yueOHUKAMU U
y4eOHBIMH TTOCOOUSIMU

5. IlepeyeHb Y4eOHO-METOAUYECKOI0 OO0ECIEYCHUS CAMOCTOSITEJbHON PadoThI
00y4arImuxcs Mo JTUCUMILIMHE

Jnst xaxaoro oOydaromierocss 0oO0ecredyeH WHAMBUAYaJIbHbIM HEOorpaHU4EeHHbIN
JOCTYIl K  DJIGKTPOHHO-OMONMOTEYHBIM  cucTteMaM: JlaHb, YHHBepcHUTETCKas
Oubnuoreka OH-NAWH, dJeKTpoHHOW Oubnmoreke ANTI'TY u K 2JIeKTpOHHON
uH(pOpMaIIMOHHO-00pa30BaTENLHON Ccpeie:

1. Kycrop C.JI. Jlekuun mno ¢usuke. Mexanuka. MounekymnsapHas ¢usuka u
TEpMOJIMHaMHKa. YueOHoe mocobue Mo Kypcy GU3HKU i CTYyJACHTOB WHKEHEPHO-
TEXHUYECKUX CIEIHAIbHOCTEH OYHOM M OYHO - 3a04HOM (opmbl 00ydeHus.- bapuaym:
W3/-BO Antl'TY, 2010. -130 c.,Ilpamas CCBhLIKA:
http://elib.altstu.ru/eum/download/of/Kustov lec 1.pdf

2. KycroB C.JI. Jleknuu mo ¢usuke. DIEKTPUIECTBO U MArHETH3M. YUeOHOE
nocobue mo Kypcy (OU3WKH I CTYJEHTOB OYHOM M 3a09HOM (OpMBI OOyUCHHS.-
bapnayi: n3g-so Antl' TV, 2013. -124 c., IIpsimas cepika:
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http://elib.altstu.ru/eum/download/of/Kustov. EM.pdf

3. JlaGopatopubie pabotel mo ¢usuke. Yacte [. Mexanuka. MonexkynspHas
buznka U TepMOAMHAMHUKA. YdUeOHOE TMocoOMe ¥ METOJWYECKHE YKa3aHWs II0
BBITIOJTHEHUIO JTA0OPAaTOPHBIX pPabOT Il CTYNEHTOB OYHOW (opMbl oOydeHHs. /
Pazpaboranu u
cocrasunu: Anapyxosa O.B., I'yposa H.M., Kykosckas T.M., Kupcra 1O.b., Kyctos
C.JI., Hayman JI.B., Ilauesa [O.B., Pomanenko B.B., CrapocrenkoBa H.A., UepHbix
E.B. — bapuayn: U3n-o Antl'TY. —2019. —46 c.
[Ipsamas CCBIJIKA:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPtl ump.pdf

4. JlabopatopHbie padoTel 1o ¢uszuke. Yacts Il. DnekTpruuecTBO U MarHeTU3M.
VYyebHoe nocobre U METOJIMYECKUE YKA3aHMsI MO BBITOJHEHHUIO JJA0OPATOPHBIX padboT
JUIsl CTyIeHTOB Bcex (opm oOyuenus. / Pazpaboranu u cocraBmiu: ['ypoBa H. M.,
Kycros C. JI., IlaneBa FO. B., Pomanenko B. B., Uepnsix E. B. — bapuayn: U3a-Bo
Antl'TY. - 2019. — 84 C. [Ipsimas CCBhUIKA:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt2 ump.pdf

5. Jlaboparopubie pabotsl 1o ¢uszuke. Yacte I1I. Konebanus u Bomubl. OnTHKa,
aToMHas W saepHas ¢(u3uka. Y4eOHOe MocoOMe W METOMWYECKHUE YKa3aHUs 110
BEITIOJTHCHUIO JTA0OPAaTOPHBIX pPabOT ISl CTYICHTOB OYHOW (opMbl 0OydeHHS. /
Pa3zpabortanu u cocraBunu: JI.H. AreiikoBa, A.B. Bekman, H.M. I'ypoa, C.JI. Kycrtos,
B.B. Pomanenko, E.B. Uepnsix, B.JI. OpnoB, M.A. I'ymupoB — bapnayn: U3a-Bo
Antl'TY. — 2019. — 78 C. [Ipsmas CCBhLIKA!
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt3 ump.pdf

6. Ilanea 1O.B., Yepnrix E.B, Hayman JI.B., XKykoBckas T.M. VYueGHo-
METOIMYECKOe MOCOOUE MO BBIMOJHEHUIO pacueTHOro 3aganus no ¢usuke. Yacts 11
Marnetusm. KonebGanus u BonHbl. Ontuka. ATOMHas u sifepHas (u3MKa: s
CTyZIeHTOB Bcex (opm oOyuenus. — bapnayn: U3n-Bo
Antl'TY, 2020. — 181 C. [Ipsamas CCBhUIKA:
http://elib.altstu.ru/eum/download/of/Paceva FisPtIIMKVOAYaF rz mu.pdf

6. IlepeyeHb y4eOHOM JTUTEPATYPbI
6.1. OcHoBHas auTeparypa

7. CaBennes, U. B. Kypc o6mieit pusuxu / 1. B. CaBenwseB. — U3x. 4-e, nepepad.
— Mocksa : Hayka, 1970. — Tom 1. Mexanuka, KojaeOaHusi U BOJHBI, MOJIEKYJIIpHas
bmzuka. — 505 c¢. : wun. — Pexum gocryma: mno moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=477374 (nara obpamenus: 09.02.2023).
— TeKCT : AIIEKTPOHHBIMN.

8. Caennbe, 1. B. Kypc obmeit pusuku / U. B. CaBennes. — U3a. 4-e, nepepad.
— Mocksa : Hayka, 1970. — Tom 2. DnextpuuectBo. — 430 c. : ui. — Pexxum goctymna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=494689 (nmara
obpamenusi: 09.02.2023). — TekcT : 2IEKTPOHHBIH.

9. CaBenbeB, U. B. Kypc o6meit ¢usuku / . B. CasenwseB ; mox pea. JI. JL.
EnkoBckoro. — U3a. 3-e, nor., nmepepad. — Mocksa : Hayka, 1970. — Tom 3. OnTuka,
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aToMHasi Qu3uka, pU3MKa aTOMHOTO s/ipa W AJIEMEHTapHBIX 4YacTHIll. — 527 c. : Wil —
Pexum JIOCTyIIA: 1o MTOJITHUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=483316 (mata obpamenus: 09.02.2023).
— TeKCT : 3IIEeKTPOHHBIN.

10. Huxepos, B. A. ®usuka: coBpeMeHHbIN Kypc : yueOHuk / B. A. Hukepos. — 4-
e u3a. — Mocksa : [lamkoB u K°, 2019. — 452 c. : ni. — PexxuMm foctymna: mo nmoamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=573262 (mata oOparmieHus:
21.02.2023). — ISBN 978-5-394-03392-6. — TeKCT : 2JIECKTPOHHBIH.

6.2. JlononHuTeNbHAS IUTEPATYpa

11. Muxeen, B. A. ®usuka : yueOHoe nocodue : [16+] / B. A. Muxees, O. b.
MuxeeBa, B. M. ®usruH ; TIOMEHCKHAN TOCYIApCTBEHHBIM YHUBEPCUTET. — THOMEHD :
TroMeHCKHi1 TOCY1apCcTBeHHBIN yHUBEpcUTeT, 2013. — 419 c. : un. — Pexxum goctyna: mno

noamucke. — URL: https://biblioclub.ru/index.php?page=book&i1d=567395 (nmara
obpamenus: 09.02.2023). — bubnuorp. B kH. — ISBN 978-5-400-00812-2. — Tekcr :
AIEKTPOHHBIM.

12. Ky3nenos, C. . Kypc nmekmuii o ¢pusmuke. DnekTpocratuka. [locTossHHBII
TOK. DnekTpomarneTusM. Konebanus u BoHbl: yuebnoe mocodbue / C. 1. Kysnemnos, JI.
N. Cemkuna, K. 1. Poro3un ; MunucrepctBo oOpasoBanust Poccuiickoit @enepannu,
Hanumonanbueiil  uccnenoBaTenbCKkud TOMCKHM TOCYJapCTBEHHBIM YHHBEPCHUTET. —
Tomck : M3paTtenbcTBO TOMCKOro MOIMTEXHUYECKOTrO YHUBepcutera, 2016. — 290 c. :
Wi, Tao:1., CXEM. —  Pexum  pocryma: o IOJITIMCKE. — URL:
https://biblioclub.ru/index.php?page=book&i1d=442116 (mara obpamenus: 21.02.2023).
— bubnuorp. B kH. — [SBN 978-5-4387-0562-8. — TekcT : 371€KTPOHHBIH.

13. Bapcykos, B. 1. ®usuka. BoiHOBas 1 KBaHTOBasi ONTHKA : ydeOHOE 1mocooue
/ B. W. bapcykoB, O. C. JmutrpueB. — Tamb60B : TaMOOBCKHUI TOCYJIapCTBEHHBIM
texHnueckui ynusepcuret, ObC ACB, 2012. — 134 c. — ISBN 978-5-8265-1122-0.
— Texcr : anextponnsiit // Lludposoii o6pazoatenbubiii pecypc IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/63917.html (mata oGpamenus: 21.02.2023). —
PexxuMm nocryma: st aBTOpU3Up. MOJIb30BATENECH

14. CabputnHCKMH, A. B. ®usnka B 3agadax Y.2. DneKkTpocTaTHKa, TOCTOSHHBIN
TOK, AJIEKTpoMarHeTusM : yudebHoe mocobue / A. B. CabpummHckuit. — benropon :
benroponackuil rocynapCcTBEHHBIN TexXHONOrnyeckun yHusepcureT uM. B.I'. Illyxosa,
OBC ACB, 2019. — 96 c. — Tekct : anekTpoHHbIi // L{udpoBoit 0OpazoBaTenbHbII
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/106207.html (naTta
obpamenus: 21.02.2023). — Pexum goctyna: st aBTOPU3UP. TOJIH30BATEIICH

15. CxasipoBa, E. A. CrpaBouHMK MO (U3MKE C IpPUMEpaMH PEIICHHs 3ajiad.
Yacte 1 : yuebHnoe nmocodbue / E. A. Cxusposa, H. /[. Tonmauera, C. U. Ky3neno. —
Tomck : Tomckuii monurexuudeckuii yausepcurer, 2017. — 221 ¢. — ISBN 978-5-
4387-0742-4. — Texkct : snekTpoHHblld // LludpoBoit obpasoarensHbiii pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/83985.html (gata o6pamienus:
21.02.2023). — PexuM goctyna: AJisi aBTOPU3UP. MOJIb30BATENIEH

16. leiinakos, H. E. ®u3uka: npuMepsl pelieHus TUIOBBIX 3a/1a4. 3aJaHus s
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CaMOCTOSITeNIbHOM PaboThl : yueOHoe mocooue : [16+] / H. E. IllefinakoB ; PocToBckuii

rocyapcTBeHHblii 3xkoHomuueckuii yHuepcuteT (PHUHX). — Pocros-na-/lony
I/I3z[aTenLCI<o-HonHrpa(queCKHﬁ komiieke PI'DY (PUHX), 2019. — 246 c. : un., rpad.
Pexum Jocryna: o MOJIIUCKE. — URL:

https //biblioclub.ru/index.php?page=book&id=614997 (mata obOpamenwus: 09.02.2023).
— bubnuorp. B kH. — ISBN 978-5-7972-2637-6. — TeKCT : 2JIEKTPOHHBIM.

7. IlepeyeHb pecypcoB HH(POPMALUOHHO-TEJEKOMMYHHUKAIIMOHHOM  CeTH
«HTEpHET», HEOOXOAUMBIX JIJISl 0CBOEHH S JUCHUILTUHBI

17. http://www.openet.edu.ru/
18. https://Ibz.ru/metodist/iumk/physics/e-r.php

8. @oHI OlEHOYHBIX MATEPHAJOB /Ui NPOBeJEHUS] TeKYyILlero KOHTPOJS
yCIeBaeMOCTH M MIPOMEKYTOYHOM aTTecTalun

CopepkaHve  NMPOMEXKYTOYHOW  aTTeCTAllUM  PACKpbIBaeTCd B KOMILIEKTE
KOHTPOJUPYIOIIUX MaTepUuaoB, MpEeAHA3HAYEHHBIX JJisi TPOBEPKH COOTBETCTBUS
YpOBHSI TOATOTOBKU MO auciuiuinHe TpedoanusiM ®I'OC, koTopble XpaHATCA Ha
kadenpe-pazpadorurke PI1/] B meuatHoMm Buae u B DUOC.

@®onn oueHouyHbix MatepuanioB (OOM) mno [aucUMIUIMHE TPEACTaBIEH B
IPWIOKEHUH A.

9. HepequL I/IH(l)OpMaI[I/lOHHbIX TCXHOJ’IOI’Hﬁ, HUCIIOJb3YEMBIX IIPH OCYIIECTBJICHUH
06p33OBaTeJII)HOI'O nmponoecca o AUCHHUIIJINHE, BRJIIOYasi MnmepeucHb
nmporpaMmmMHoOro o0ecrieueHUs U l/IH(l)OpMal_[I/IOHHI)IX CIIPAaBOYHBIX CUCTEM

JUis yCHemHoro OCBOEHHs TUCHMIUIMHBI HUCHOJB3YIOTCS PECYypChl JIEKTPOHHON HH()OPMAIMOHHO-
oOpa3oBaTeNbHON Ccpefbl, 00pa30BaTeNIbHbIE WHTEPHET-NOPTAJbl, INI00albHAs KOMIIBIOTEpPHAs CETh
Wnrepuer. B mnponecce M3yuyeHMs AUCLUUIUIMHBI IPOMCXOAMT HHTEPAKTHBHOE B3aMMOJEHCTBHE
o0yyJaromerocs ¢ mpernojaBaTesieM uepe3 JUYHbINA KaOUHET CTyIeHTA.

Nenn Hcnoab3yeMoe nporpaMmmMHoe odecnevyenmne
1 LibreOffice
2 Windows
3 AnTuBupyc Kaspersky
Nern Hcnonb3yembie npoeccuoHaJbHbIe 0a3bl JaHHBIX U HH(POPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMBbI
1 becrutatHast snekTpoHHass OuOnmoreka oniaiiH "EnqmHoe OKHO K 00pa3oBaTeNbHBIM

pecypcam" Uil CTy[JEHTOB ¥ IpENOjAaBaTelieil; KaTajJor CChUIOK Ha 0Opa3oBaTebHBIC
uHTepHeT-pecypesl (http://Window.edu.ru)

2 Hanmonanehas snektponnas 6ubmuorexka (HOB) — cBoOomHbIi mocTyn yMTareneil k
¢donmam poccuiickux OubmroTeK. CONEPKUT KOJUIEKIMH OUHU(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYIA, TAaK U OTPAHUYCHHBIX aBTOPCKUM IPABOM), a TAKXKE KaTajor
U3JIaHui, XpaHsnmxcs B oubnuorekax Poccun. (http://H36.pd/)
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10. Onucanue MaTepPHaAJIbHO-TEXHUYECKOM 0a3mbl, HeoOXoauMoH  JJIA
OCylleCTBJIEHHsI 00Pa30BaTEeJILHOI0 MpoIecca Mo AMCIUIIHHE

HaumeHoBaHMe cieNUAJbHBIX OMENIeHUI U MOMeIeHM i IJIsi CAMOCTOSITEJIbHOMH PadoThl

y4eOHbIE ayTUTOPHUH JIJIsl TPOBEACHHS YUCOHBIX 3aHITHI

MMOMEIIEHHUS IJIsI CAMOCTOSTEILHOM pa6OTBI

MarepuallbHO-TEXHUUECKOE O0eCredeHue W OpraHu3anus 00pa30BaTeIbHOIO
mpoiiecca Mo JUCHUIUIMHE [JI1 UHBAJIUIOB U JIUI[ C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
310pOBbsl OCYLIECTBIIsIETCS B cOOTBETCTBUM C «IlojokeHnem 006 00ydyeHUH WHBAJIU]IOB
U JIUI] C OTPAHUYECHHBIMH BO3MOXKHOCTSMHU 37I0POBBS».
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