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[Ipopextop mo YMP u KO,
H]?%CZ[&TG NYMC CI'CITY

A -—  H.H. Kucnosa
]

MOAYJIb "ECTECTBEHHO-MATEMATHUYECKU"
Pdu3uKa ¢ 0CHOBaAaMH IICEKTPOTCXHUKH
paboyas nmporpaMma JUCHUILIAHBI (MOTYJIs)

3akperuieHa 3a kadenpoit DuU3MKH, MATEMATHKH U METOAUKH 00y4eHust

Y4eOHblii miaH EIr®-624VYT13(4rom)
Hampasnenne noarorosku: 05.03.06 DKoJI0THs U IPHPOIOTIOIH30BAHNE
HanpasnenHocts (npoduib): « YpasieHHe IpUpOI0II0Ib30BaHUEM H IKOJIOTHYECKas

IKCIIEPTH3a»
Kpanudukanus b0akanaBp
®opma 00yueHust 3a04Hast
O6mas TpyIoeMKOCTh 23ET
YacoB 1o yueGHOMY IUIaHy 72 Bugs! koHTpOIIA B cemecTpax:
B TOM YHCIIE: 9K3aMEeHBI 2
ayJUTOPHBIE 3aHATHUS 8
caMoCTOsITeNbHAs paboTa 64

Pacnpe;[e.ne}me YacoB JUCHHUILIMHBI 110 CeMeCTpamM

Cewmectp(Kypc.Homep cemectpa Ha Kypce) 2(1.2) Uroro
Bun 3ansaruit VIT | PITA | VIT | PTIJ

Jlexuu 2 2 2 2
IpakTHyeckue 6 6 6 6
B ToMm uucrne uHT. 2 2 2 2
HUtoro ayx. 8 8 8 8
Konrakrthas pabora 8 8 8 8
Cam. Pabora 64| 64 | 64| 64
Hroro 721 72 |72 72




Hanpagienue noarorosku: 05.03.06 Dxoa0rust U Npupo10N0Ib30BaHHE
HanpasneHHocTs (Ipodiiis): «YpaBieHHe IPUPOIONIONB30BAHIUEM M 9KOJIOTHYECKAs IKCIICPTH3A»
Pa6ovas nporpamma JucIUIIMHBL «DU3HKA C OCHOBAMH 3JICKTPOTEXHHKID
IIporpammy cocraBuii(u):

SukeBuu Onbra AnexkcaHIpoBHA

[Mpwn HamuuK 00YYAIONIMXCS M3 YHCIIA JIUL C OTPAaHUYSHHBIMHI BO3MOKHOCTSIMH 310POBBSI, KOTOPBIM HEOOXOIUM OCOOBII MOPSIOK
OCBOCHHS AUCLMILUIMHBI (MOYJIS1), O UX JKEIaHUI0 pa3padaThiBaeTCs aAalTHPOBaHHAS K OTPaHUUEHHAM HX 3710pOBbs paboyast
porpamMMa JUCLHIUIUHBI (MO JIsT).

Pabouas mporpaMma AUCIUIUTHHBI

Pdu3uka ¢ o0CHOBaMHU JJICeKTPOTEXHUKHN

paspaborana B coorBercTBuU ¢ ®I'OC BO:

DepepabHbIi TOCYAapPCTBCHHBIH 00pa30BaTeIbHBII CTAHAAPT BBICIIEr0 00pa30BaHus — OaKalaBpHaT 110 HANPABICHHUIO TOATOTOBKU
05.03.06 Dxonorus U NPUPOOIIOIb30BaHUE. Y TBEPKACH NMPHUKa30M MHUHHUCTEPCTBA HAYKH U BBICIIEr0 00pazoBaHus Poccuiickoit
®Deneparum ot 7 aBrycta 2020 1. Ne 894

COCTaBJIeHa Ha OCHOBAHUH y4eOHOTO IIaHa:
Hampasnenue moarorosku: 05.03.06 Jkox0THs ¥ IPUPOIOTIONE30BaHIE

HaHpaBJ’ICHHOCTL (HpO(bI/IJ'IL)I ((yr[paBJ'ICHI/IC MPpUPOAOIIOIB30BAHUEM U DKOJIOTHYECKAs SKCIIEPTU3aA»

yTBepxaeHHOro YuénsM coBeroM CI'CITY ot 26.04.2024 r. npotokon NelO

Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

(I)I/I3I/IKI/I, MATEMAaTHKHU H METOJIUKH 06ylle]-m;1

IIpoTokou ot 25.06.2024 r. Nell
3aB. kadenpoii E.B. [Nanuera

Havaneuux YOIT

T

H.A. lomanuna
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Hanpagienue noarorosku: 05.03.06 Dxoa0rust U Npupo10N0Ib30BaHHE
HamnpasnernocTs (mpoduis): « YIpaBleHHe IPUPOAOIONB30BAHIEM H YKOJIOTHIECKAs IKCIEPTH3a»
Paboyas nporpamMma JMCIMIIIMHBL «DU3HKA C OCHOBAMH 3JICKTPOTEXHHKI

1. LIEJIA M 3AJIAYM OCBOEHMS JUCLUTIIAHBI (MOLYJIST)

eap u3yyeHus: IMCUMIUIMHBI: TIOATOTOBKA O0YYAIOIINXCSI K OCYIIECTBICHHIO IIeJarorniecKoil e TeIbHOCTH Ha OCHOBE 3HAHUH
B 0011aCTH (DPU3UKU U DIIEKTPOTEXHUKU

3aga4un U3y4eHHs TUCIUIIIINHBL:

- hopMupoBaHue yMEHUS peliaTh CTaHapTHHIE (pr3nvecKue 3a/1a4u, B TOM YHCIIE C SKOJIOTHYECKUM COJIepIKaHUEM;

- (hopMUpOBaHHUE YMEHHS YNTATh IEKTPOPATUOTEXHHIECKHE CXEMBL;

- hopMupoBaHUE HABBIKOB paOOTHI C PA3IMYHBIMH U3MEPUTEILHBIMH (PU3UUECKUMH TPUOOpaMU

Obaactb npodeccuoHanbHoil gesaTeabHocTH:01 OOpa3oBaHue U HayKa

2. MECTO JUCIHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT PAMMBI

Huxn (pasgen) OIT: |B1.0.04

2.1|Tpe603amm K NMpeIBapUTeJbHOI MOAr0TOBKE 00y4Yalomerocs:

CO)ICp)KaHI/IC JUCIHUIIIIAHBIL 6a3preTca Ha MaTepuaje:

- MIKOJILHOTO Kypca MaTeMaTUKH, (GU3UKU U UHGOPMATUKU

- TMCUMIUIMHBEI MaTemaTuka

2.2|JucuMnianHbl (MOIYJIH) U PAKTHKH, JJI1 KOTOPBIX 0CBOEHHE IAHHOM TUCHHILUIMHBI (MOIYJIs1) HEOOX0AMMO KaK
npeauIecTByOIIEe:

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHYECKOM TCPMUHOJIOTNU

Buonorus ¢ ocHOBaMH 3KOJIOTHH

I'eorpadus c ocHOBaMHU 1OYBOBEICHUS

YuebHas IIpaKTUKa 110 OHOJIOTHH C OCHOBAMH SKOJIOTHHU

3. KOMIIETEHL[IY OBYYAIOILIETOCSl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHUS AN CLIUIIINHBI
(MOZYJIsS)

OIIK-1 Cnioco6en npuMeHATH 6a30BbIe 3HAHNUS (DYHIAMEHTAJIbHBIX Pa31eoB HAYK 0 3eMiie, eCTeCTBEHHO-HAYYHOT0 1
MaTeMaTH4YeCKOro UKJIOB MPH pellleHNH 32124 B 00J1aCTH 3KO0JIOTHHM M TPUPOAOTOJIH30BAHUSI

OIIK-1.1 3HaeT: OCHOBBI (l)yHIIaMeHTaJII)HLlX pa3aesioB HAyK O 3eMJIe, €CTECTBEHHO-HAYYHOI'0 U MATEMATH1€CKOI'0 HUKJIOB

3HaeT: OCHOBHBIE ITOJIOKEHHUS Pa3/IeNIOB KJIACCUYECKOW U COBPEMEHHOW (DPM3UKU: MEXaHUKH, MOJICKYJISIPHOH QHU3UKH U
TEPMOJMHAMUKH, SJIEKTPOJHHAMUKH, KBAHTOBOH (DH3HKU.

OIIK-1.2 Ymeer: pemiaTh 3a/1a4i B 00J1aCTH IKOJIOTUH U MPHPOAONOJIH30BAHUSA € HCMOJIb30BAHUEM 0a30BBIX 3HAHUIH
(dyHaaMeHTAIBHBIX Pa3aesioB HAYK 0 3eMJie, eCTECTBEHHO-HAYYHOT0 H MATEMATHYECKOT0 IINKJIOB

Vmeer: peuaTh CTaHAapTHBIC (1)H3PI'{CCKI/I€ 3aJa4u; YUTATh DJICKTPOPAAUOTECXHUICCKUEC CXCMBI.

OIIK-1.3 Baageer: 6a30BbIMHU 3HaHUS (pyHIaMEHTAJIBHBIX Pa3/ieJioB HayK 0 3eMile, eCTeCTBEHHO-HAYYHOT0 1
MAaTeMATHYECKOI0 IIMKJIOB AJIsl pelieHus 33124 B 00J1aCTH IKOJOTHH M IPUPOAOTNI0JIb30BAHMSI

Brnaneet: HaBbIKaMU PabOTHI ¢ U3MEPUTENILHBIMU IIPUOOPAMU.

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLY JISA)

Kon HanmeHoBaHue pa3/ie/10B H TeM /BH] 3aHATUS/ Cemectp | Yacos | UnTepakT.
3aHATHSA

Paznen 1. du3nka ¢ 0CHOBAMU YJIEKTPOTEXHHKH

1.1 OCHOBBI KJIACCUYECKON U COBPEMEHHOM (DM3UKU U DIEKTPOTeXHUKH/JIek/ 2 2 2
1.2.1 |Pe3oHaHCHBIC SIBJICHUS B AJICKTpOTeXHHUYeCKuX nersix /I1p/ 2 4 2
1.2.3  |Tpaucdopmaropsi /TIp/ 2 2 2

1.4 OcHoBbI Knaccuueckoit puzuku/Cp/ 2 64 0

/OK3aMen/ 2 0 0

5. OueHo4yHbIe U MeTOAMYECKHEe MATEPHAJIbI 0 AMCHHUIIJIMHE (MOAYJII0)

5.1. Conep:xanne ayTuTOPHOI padoTHI O AMCHUIINHE (MOAYJIIO)

2 cemectp | nexuus, 3 MPaKTUYECKUX 3aHATHL
Pa3znen 1. ®u3nka ¢ 0CHOBAMH 3JIeKTPOTEXHUKH
Jlexums Nel (2 gaca)
OCHOBBI KJIACCHIECKON M COBPEMEHHOM (DM3UKU U 3JIEKTPOTEXHUKH
Bompocs! n 3aganus:
1.OcHOBBI KITacCHUECKOH (HU3UKU.
2.DneKTpoanHAMHUKA.
3.0OCHOBBI MOJICKYJIIPHOH, AaTOMHOMN U SIACPHON (DU3UKH.
IIpakruueckue 3anatus Nel, Ne2 (4 vaca)
Pe3oHaHCHBIE SIBIEHHS B 3JTEKTPOTEXHHIECKHX IIETIIX
Bomnpocs! 1 3apanust:
1.5IBNEHNE IEKTPOMArHUTHOTO PE30HAHCa.
2.Pe3oHaHc TOKa.
3.Pe3oHaHC HAIPsDKEHHUS.
Ipakruueckoe 3ansTre Ne3 (2 yaca)
TpanchopmaTopsr

Bonpocs! 1 3apanust:
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1.IIpou3BOACTBO M Mepeaaya 3IEeKTPOIHEPTHH.
2. Tpancdopmatopsl.

5.2. Copep:xaHue caMOCTOATEIbHOI PadoThI 0 AMCHUIIIMHE (MOIYJIIO)

Coaep:xanue 00s13aTeJIbHOI CAaMOCTOATEILHON PadoThHI MO JUCHUILINHE

Ne n/m

TeMbl TUCHUNINHBI

Conep:xkanue caMOCTOATEILHOH padoThI

[poaykTsl
NeATeTbHOCTH

[Pe30oHaHCHEBIE SIBJICHUS B
HIIEKTPOTEXHUYECKUX LETISIX

[Pe3oHaHC TOKOB

[KoHcriekT

[Pe30oHaHCHBIC SIBJICHUS B
PICKTPOTCXHUICCKUX LCTIAX

Pe3oHaHC HaNPsDKEHU

[KOHCITEeKT

[Ipon3BoaCTBO U Iepegaya
BIIEKTPOIHEPTHU

TpancopmaTopsl

[KoHcriekT

Coaep:xaHue caMOCTONITeIbHOI padoThI MO M CUUNJINHE HA BHIOOP

Ne n/m

TeMbl TUCHUNIHHBI

Conep:xkanue caMOCTOATEILHOH padoThI

IIpoxykTsI
JeATeTbHOCTH

(OCHOBBI KJTACCHYECKOMN
(buzukn

Marepuanbhas Touka. Cuctema otcuéra. Tpaekropust. Paguyc-Bexrop u
ero koopauHatsl. ITyTe u nepemenienne. CKOpocTh U €€ MOYJIb.
MrHoOBeHHast U CpeliHss CKOPOCTU. Y CKOpeHue (CpeiHee, MTHOBEHHOE).
CocraBisromye yCKopeHus (TaHreHIIHaIbHOe, HOpMAIBHOE). YTIIOBEIE
XapaKTePUCTUKHU BpaIATEeIbHOTO JBIKEHHS (YTroJl IOBOPOTA, YIIIOBast
CKOpOCTb, YIIIOBOE YCKOPEHHE, IEPUOJ M YacToTa BpamieHus). CBsi3b
YIJIOBBIX U JIMHEWHBIX BeNU4YUH. Pa3noskeHne cli0)KHOTO IBHKEHHS Ha
nmoctynarensHoe U BpamarensHoe. [lepBrrit 3akon Hetotona. neptHOCTSD,
HHEepLUaIbHbIE CUCTeMBI 0TcuéTa. [IpuHIMn oTHOCUTEN HOCTH [ amues.
Bropoii 3akon Herotona. Macca, cuna, nmirynbsc. [IpuHimn cynepro3urmm
cuin. Tperuii 3akoH Hetotona. [Ipumepsl. IMnynsc MatepuanbHOM TOUKU U
CHCTEMBI MaTEPUAIBHBIX TOUCK. 3AMKHYTbIE CHCTEMBI. 3aKOH COXPaHEHHS
umIyibca.PaboTa 1 MOIHOCTS.

Kunerndeckas u noreHuuanbHas sHeprus. KoncepBaTuBHbIE U
JIUCCUTIATUBHBIC CUJIbI. 3aKOH COXPAHEHHsI MOJIHOI MEeXaHUYECKOW YHEPTHH
B KOHCEPBaTHBHBIX cucTeMax. O00OIEHHBII 3aKOH COXpaHEHUsI YHEPTHU.
JluHaMuKa BpalaTeIbHOTO IBHKEHH. AOCOIIOTHO TBEPIOE TEJI0, MOMEHT
WHEPIMH, MOMEHT CHJIbI, MOMEHT UMILyJbca. [IpruMepbl MOMEHTa HHEepIUH
HekoTophIxX Ten. Teopema IlIteiinepa. OCHOBHOE ypaBHEHHE THHAMUKA
BpAIAaTEIbHOTO ABWKCHHUS. 3aKOH COXPAHEHHUsI MOMEHTA UMITYJIbCa.
Kunernyeckas sHeprus Bpamaromerocs tena. [IpeodpazoBanus ["anmmmes.
[Mpunnun otHocutensHocTu [anuies. [loctynarsl cnennanbHON TeOpUU
otHOocuTenbHOCTH. [IpeodpazoBanust JIopeHIa 1 CIIeICTBHS U3 HUX.
OCHOBHOM 3aKOH PENATUBUCTCKON JUHAMUKU MaTePUAIbHOM TOUKH.
B3anmMocBs3bp Macchl U SHEPTHH.

[IpesenTanus

DIEeKTPOIUHAMUKA

DNEKTPUUECKHIA 3apsi]l M €ro CBOICTBA. 3aKOH COXPaHEHHUS
3JIEKTPUYECKOTO 3apsia. ToueuHsli 3apsaa. 3akoH Kyona.
Hanpsx€HHoCTh 2neKTpocTaTnueckoro noss. JInuun HanpsxEHHOCTH.
[IpuHmn cynepno3unun aeKkTpocraTuueckux nosei. [Torok Bekropa
Hanpsbk€HHOCTH. Teopema ["aycca Ui 3J1eKTPOCTaTUYECKOTO MOJIS B
BaKkyyMe. Beruucnenue HarpspkEHHOCTH 3JIEKTPOCTAaTHYECKOTO MOJIS ©
nomouibio Teopemsl I'aycca. Teopema o HUPKyJISAIUKU BEKTOpa
HaNpsHKEHHOCTH DIIEKTpOCTaTHYECKOTo 11oJisl. [loTeHnmanbHas s3Heprus
3apsjia B 3JeKTpocTarnyeckom noje. [lorennunan. Berancnenue paboTsl
Yyepe3 pa3HOCTh NMOTEHIMAIOB. DKBUIIOTCHIIUAIbHBIC TOBEPXHOCTH.
CBs13b HANPSDKEHHOCTH M OTEHIMANIA. BeranciieHne HanpspKEHHOCTH
yepe3 pa3HOCTh MOTEHIMAJIOB M Pa3HOCTH NOTEHIIMATIOB Yepe3
HaHpH)KéHHOCTL. Twurnsl JAUDBJICKTPUKOB U COOTBETCTBYHOIINE UM
MeXaHU3MBbI noJisipuzanun. [lonaspuzoBaHHOCTH
}II/ISHCKTpI/IKa.Hal’[pﬂ)KéHHOCTb QJICKTPOCTATHYCCKOT'O I10JI1 B
nuanexTpuke.CBOOOIHBIE M CBA3aHHbBIE 3apsabl. BekTop anekrpuyeckoit
MHIYKIHUH (3JIEKTPUIECKOTO CMEIIEHUS ). DIEKTPOEMKOCTD.
Konnencaropsl. PaznuuHble BUIBI 3JIEKTPHUECKON SHEPTHH.
DNEeKTPUUYECKHHA TOK. Y CJIOBUS BOSHUKHOBEHUS U CYIIECTBOBAHHS
3JIeKTpU4ecKoro Toxka. Cuia v IIoTHOCTh ToKa. CTOpOHHME
cuibsl.crounuku Toka. 3JIC, HanpspkeHHe M pa3HOCTh MTOTEHIIUAIOB.
3akon Oma s yyactka nenu. ConpoTuBieHHE U IPOBOIUMOCTb. 3aKOH
Owma U1 HEOIHOPOJHOTO yuacTKa 1enu. CoeTMHEeHNE MPOBOJHUKOB.
[TpaBuna Kupxroda.MarautHoe nose 1 ero xapakTepucTuku. JInaun
MarHuTHOM MHIyKMU. 3akoH buo-Casapa-Jlannaca.

3akoH AMnepa. B3aumoseilicTBue napanienbHbIX TOKOB. MarHutHoe
noje, odpazyemMoe IBIKYIIUMCS 3apsaaoM. JlelicTBre MarHUTHOTO TOJIA
Ha aBKymuiics 3apsia. Cuna Jlopenna. LIupkymsinust BeKTOpa MHIYKIHH

[Ipe3enTanus
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MarHuTHOTO TIOJISl B BaKyyMe. 3aKOH IIOJIHOTO TOKA U €r0 IPUMEHEHHE
JUIS BBIYMCIICHUS! MArHUTHBIX MOJIeH coseHoua u Topoua. [Torox
BEKTOpa MarHuTHOW MHAYKIHU. Teopema ["aycca mist Bekropa
MarHuTHOW MHIYKIMU. PaboTa 1o nepemMenieHno NpoBOAHNKA C TOKOM B
MarHUTHOM IoJie. DieKTpoMaruuTHas nHAyKiwst. Onertel Dapanest.
3axoH Papanes. CamonHaykuus. UHAyKTHBHOCTH KOHTYpa. B3anmuas
MHIAYKIHS. DHEPrHs MAarHUTHOTO MOJIs. MarHUTHBIE MOMEHTHI
3JIEKTPOHOB U aTOMOB. J[na- U mapaMarHeTukd. MarHuTHOE I0JIe B
BemecTBe. HamaranueHHocTs. Hanpsuk€HHOCTS MATHUTHOTO MOJISL.
YcnoBus Ha rpaHuIe pasjelia IByX MarHeTHKOB. BuxpeBoe
snekTpudeckoe moisl. Tok cmemenus. Y paBHeHUsI MakcBeia s
AJIEKTPOMArHUTHOTO 10Jis. ['apMOHUUecKe KoyiebaHus U UxX
XapaKTEepUCTUKH. ['apMOHNYECKHEe KOIeOaHus B MEXaHUKE U B
AIIEKTPUYECTBE. 3aTyXarolue KouebaHus (MeXaHn4eCcKue 1
JNEKTPUUYECKUE) U UX XapakTepucTUKH. COOCTBEHHBIE U BEIHYKICHHBIE
KosieOaHus (MeXxaHU4YeCcKHe U dJeKTpudeckue). PesonaHc, pesoHaHCHAs
kpuBas. JJoOpoTHOCTD KosebaTenbHOI cucteMsl. CroxxeHne
rapMOHHUYECKHX KoJieOaHUid. B3anMHbIe peBpanieHus SJHEPIHU IPH
MEXaHMYECKHX M AJIEKTPUUECKUX KoJieOaTeNbHbIX Ipoleccax. BonHb
(MexaHHYeCKHe U JJIEKTPOMarHuTHEIE). BoiaHOBOE ypaBHEHHE, €T0
pemenue. [TepeHoc 3HEPriuy BOJHOH.

3 |OcHOBBI MOJIEKYJISIPHOM, Ocnosroe ypaBHerne MKT. ['a30Bbie 3akOHBL. Y paBHEHNE [Ipe3enTanus
ATOMHOI U sIepHOM BU3HKK Menneneera-Knaneiipona. Pactipenenenne MakcBemia. XapakTepHble
CKOPOCTH (CpelHsis, CpeAHEKBaIpaTHIHAsI, HanboJee BeposiTHas).
Pacnpenenenune bonbumana. bapomerpudeckas ¢popmyna. BuyTpennss
sHeprus rasa. [lepBoe Havano TepmoanHaMuKu. TemmoéMKOCTb.
[TpumeHeHue epBoro Havana K U30TEPMUIYECKOMY, H300apHOMY H
HU30XOpHOMY TiporieccaM. TermmoéMKocTh. AnabaTHbIH poliecc.
OHTpomnus, 3aKOH Bo3pactanus sHTponuu. Teopema HepHera — [Tnanka.
Tenmossie aBuratenu. Bropoe Hagamo tepmoguaamuky. K11/ Temmmossrx
MaiuH. UaeanbHas TemoBas mamuna. [{ukn Kapno. Teopema Kapho.
Caer Kak 3JeKTpoMarauTHas BoiHa. KorepeHTHOCTE 1
MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. IHTepdepeHIus BOIH. Y CIIOBUs
MHHUMYMOB U MAaKCHMYMOB HHTephepeHIHr. MeTo bl HalmoqeH s
uHTepdepeHuuu ceeta. HTepdepeHus ceera B TOHKUX TUIEHKAX.
[Tomocs! paBHOTO HAKIIOHA W PABHOU TONIIUHEIL.

Konsua Hetorona. I[Ipunnun INoiiresca u ['oitrenca-®dpenens. Pacuér
TpaKIMOHHON KapTHHBI ¢ TIOMOIIbI0 30H dpeHenst. Judpaxuns Ha
KPYIJIOM OTBEPCTHH U Ha KpyrioMm nucke. ngppakuus OpayHrodepa Ha
onHoi menu. Judpaxiponnas pemérka. Paspemaroias ciocoOHOCTh
onrTryeckux npudbopos. Jucnepcus cBeta. [Ipoxoxnenue 6eaoro
CBETOBOTO My4YKa 4yepe3 npusmy. [lonspusanus cBeta. XapakTepUCTUKU
TEIIoBoro u3nydenus. 3akon Kupxroda. 3akonsr Ctedana-bonbiiMana u
cmemenus Buna. @opmynsl Panes-/lxunca u [Tnanka. @orosddexr,
9KCIIEPUMEHTAJIbHBIE 3aKOHEI (hoTodhdekTa. YpaBHeHNE DIHIITEIHA IS
doroaddekra. Ceropoe nasnenue. dpdexr Komnrona. Monenu aroma
Tomcona, Pesepdopaa u bopa. Criektp aroma BoJ0poa.
(OmMmupuyeckue GopMyiisl U ero oobsicHeHue 1o bopy.) OnbiTel @panka
u I'epra. Bomaet ne bpoitns. CooTHomeHne HeonpeaenéHHOCTeH
I'eitzenOepra. Bonnosas ¢ynkius. Ypasuenue HIpénunrepa. Cnexrp
3JIEKTPOHHBIX COCTOSHUN B aTOMaX, MOJIEKYJIaX U KpUCTaJUIaX.
Pa3zperennsle 1 3anpelieHHbIe YPOBHU SHEPTUH. DHEPreTHUECKUE 30HbI
u yposeHb @epmu. [IpuHINTBI pa3eneHns BemecTB Ha IPOBOJHUKH
(MeTasIBl), MOIYHNPOBOIHUKY U U30JIATOPEI (IMANEKTpUKH). Mozaens
3JIEKTPOHHOTO ra3a. OueHka yuciia ypoBHel B eqUHULE 00beMa
MPOBOIHMKA U TOJTyNIpoBoAHNKA. COOCTBEHHAS M IPHUMECHAs
MIPOBOJUMOCTD HOIYIPOBOAHUKOB. CTpOeHHE aTOMHOTO sipa. SnepHbie
cuibl. JledeKT Macchl U SHEPTHs CBSI3H. SIAepHbIe peakuu U UX
KIaccu(uKanus. DIeMEeHTapHbIE YaCTHIBI i UX Kiaccupukanus. TUITbI
B3aMMOJAECHCTBUN AyIeMeHTapHbIX YacTull. OyHIaMeHTaIbHbIe
B3auMoJeicTBus. [lorpemHocTH MpsIMBIX 1 KOCBEHHBIX N3MEPEHHH
(bHSI/I‘{CCKHX BCJIMYHH. A6COHIOTHBI€ 1 OTHOCUTECJIBHBIC ITOTPEIITHOCTH.
CucremaTtnueckue norpeimxoct. [Ipumepsl cucremaTnyecknx
MOTPEIIHOCTh, MeTObI UX yuéTa. CiyyaiiHble MOrPeIIHOCTH.

5.3. O6pa3oBaTenbHbIE TEXHOJOTHH

HpI/I OpraHu3alu U3yUYCHUS AUCHUIIIIMHBI 6yﬂyT HCIIOJIb30BAaHbI CICAYONIUEC 06paSOBaTCJ’IBHLI€ TEXHOJIOTUH:
I/IH(I)OpMaLII/IOHHO-KOMMyHI/IKaL[I/IOHHBIG TEXHOJIOI'MH, TEXHOJIOTU OpraHu3alun CaMOCTOSITEIbHOMN pa6OTbI, TEXHOJIOTUA
pe(bJ'IGKCI/IBHOFO O6y‘l€HI/I$[, TEXHOJIOTUA MOAYJIBHOI'O 06y‘IeHI/I$[, TEXHOJIOTHA UT'POBOTO 06y‘-I€HI/I$[, TEXHOJIOTHHA prHHOBOﬁ
JUCKYCCHUH, MHTCPAKTUBHBIC TCXHOJIOTUU, TEXHOJIOTUS l'[p06J'IeMHOFO O6y‘{€HI/IH, TCXHOJIOTHA OpraHu3annu
y‘Ie6HO-I/ICCHeZ[OBaTeJ'ILCKOI71 JACATCIIbHOCTHU, TCXHOJIOTUS IIPOCKTHOI'O 06y‘IeHI/I$I, TEXHOJIOTH pa3BUTHUA KPUTUUCCKOI'O MBIINIJICHUS.
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5.4. Tekyuiuii KOHTPOJIb, MPOMEKYTOUYHBIH KOHTPOJIb M IPOMEKYTOUHAS ATTeCTAIUsI

BanapHO-pedTHHTOBas KapTa AUCIUIUIMHEI 0(hOpMIIeHa KaK MPUIOKEHHE K paboueil mporpaMMe JUCIUILINHEL.
®DOH/1 OLIEHOYHBIX CPEJICTB JUI NPOBEICHUS IPOMEKYTOYHOM aTTecTaluy 00y4JaromuXcs 10 IUCHUIUIMHE 0(OPMIIEH OTIEIbHBIM

JIOKYMCHTOM.

6. YHEBHO-METOANYECKOE 1 TH®OPMAINIMOHHOE OBECIIEYEHHUE

6.1. PexoMeHyeMas JJuTepaTypa

6.1.1 OcHoBHasg JIMTepaTypa

ABTODBI, COCTaBUTENHN

3arnaBue, CChUIKA Ha JIEKTPOHHYIO OMOIMOTEUHYIO CUCTEMY

W3narenscTBO, TOI

[[TangpukoB A. C.

(DNeKTPOTEXHUKA C OCHOBaMH 3JIEKTPOHUKH : ydeOHOe mocooue : [12+]
A. C. lanppuxos. — 319 c. : cxem., Tabm., wi. — Pexxum nocryna: mo

moamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=463677. — bubauorp.:

c. 309-310. — ISBN 978-985-503-577-1. — TekCT : JIEKTPOHHBIN.

Munck : PUIIO, 2016.

JI1.2 |Huxepos B. A. Dusuka : coBpeMeHHbIH Kypc : yueOHuk / B. A. Hukepos. — 4-e u3n. — [Mockaa : lamkos u K°,
452 c. : mi. — Pexxum nocryna: o moanucke. — URL: 2019.
https://biblioclub.ru/index.php?page=book&id=573262. — ISBN
978-5-394-03392-6. — TekcT : 3J1eKTPOHHBIIA.

6.1.2. JlonotHuTeIbHAS IUTEpPATYpa
ABTOpBI, COCTaBUTEIH 3arnaBue, CChUIKA Ha JIEKTPOHHYIO OMOIHOTEUHYIO CHCTEMY WznarenscTBo, TOX

JI2.1 |Pexyc, I'. T. UTaGopaTopHbIe pabOTHI 10 3IEKTPOTEXHUKE U OCHOBAM AJIEKTPOHUKH :[Mocksa : [lupekr-Menaua,
yueoHoe mocodue / I'. T'. Pekyc, B. H. UecHokoB. — 241 ¢. — Pexxum  [2014.
Inoctyna: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=hook&id=228437. — ISBN
978-5-4458-6997-9. — TekcT : 371€KTPOHHBIIA.

J12.2 |Pexyc, T'. T. (COOpHHMK 33]a4 M YIIPAKHEHUH I10 3JIEKTPOTEXHUKE U OCHOBAM Mockga : Jlupekr-Menua,
biiektpoHuku : yueoHoe nmocodue / I'. T'. Pekyc, A. U. Benoycos. — 2-¢ [2014.

3., nepepabd. — 418 c. — Pexxum gocryna: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=hook&id=236121. — ISBN
978-5-4458-9342-4. — TekcT : 2JEKTPOHHBIN.

JI2.3 |Pexyc, I'. T'. (OCHOBBI DIIEKTPOTEXHHUKH U DJIEKTPOHUKH B 33/la4ax C pemeHusMu :  [Mocksa : [lupexr-Menua,
yaeoHoe mocobue / I'. T'. Pexyc. — 344 c. — Pexxum goctyma: 1o 2014.
moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=233698. — ISBN
978-5-4458-5752-5. — TeKcT : 3J1€KTPOHHBII.

JI2.4 |Ipobor, I1. H. cTopus u punocodust HOBOBBEACHUI B 00JIACTH AJIEKTPOHUKU U [Tomck : Tomckuit
HIICKTPOHHOM TEXHUKH : yueOHoe nocobue : [16+] / I1. H. IpoboT ;  [rocymapcTBeHHSbIH
Tomckuit ['ocynapcTBEHHBIN YHHBEPCHTET CHCTEM YIIPABICHUS U [VHHBEPCHUTET CHCTEM
panuosnexkrponuku (TYCVYP), Kadenpa ynpasieHus MHHOBaLUsAMU. [yIpaBIeHUS U
— 208 c. : mn. — Pexxum moctyma: mo momamucke. — URL: [pamrosnekrporukw, 2015.
https://biblioclub.ru/index.php?page=book&id=480629. — bubsuorp. B
KH. — TeKCT : 3JIeKTPOHHBIN.

JI2.5 [B. M. Imutpues, A. B. [Teopetuueckre 0CHOBBI IIEKTPOTEXHUKH : yueOHOe ocodue / Tomck : TYCVYP, 2015.

[[lyrenkos, B. W.
[XaTHuKOB [1 11p.]

Tomckuii ['ocy1TapCTBEHHBII YHUBEPCUTET CUCTEM YIPABJICHUS U
pannosnektponuku (TYCVYP). — Yacts 1. YcTaHOBUBIINECS PEKUMBI
B TMHEMHBIX AJIEKTPUUECKUX Lensax. — 189 c. : cxem., mi. — Pexxum
Inoctymna: mo mogmucke. — URL:

https://biblioclub.ru/index.php?page=book&id=480917. — bubsuorp. B
KH. — TeKCT : 3JIeKTPOHHBIN.

JI2.6 |B. M. Imutpues, A. B.
[[lyrenkos, B. W.

XaTHUKOB [1 1p.]

TeopeTuueckue OCHOBBI 3JIEKTPOTEXHUKH : yueOHOe rocodue /
Tomckuii ['ocy1TapCTBEHHBII YHUBEPCUTET CUCTEM YIIPABJICHUS U
paanosnexktponuku (TYCVYP). — Yacts 2. [lepexoHble U CTaTHYECKHE
[pE)XXMMBI B INHEHHBIX U HEJIMHEHHBIX LETAX. DIEeKTPOMarHuTHOE
mose. — 237 c. : cxeM., . — Pexxum noctyna: no noamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=480918. — bubmorp. B

KH. — TeKCT : 2IeKTPOHHBIN.

Tomck : TYCVYP, 2015.

JI2.7 |Arnaroma, B. A.

JlesITenbHOCTD YUuTelNIsl PU3UKH 110 SKOJIOTHYECKOMY 00pa30BaHHUIO
yaamquxcs : yaeOHoe mocobue : [16+] / B. A. Urnarosa ; TroMeHCKMiA
rocynapcTBeHHbIN yHUBepcuTeT. — 90 c. : mi. — Pexxum nocryna: mo
monnucke. — URL:

https://biblioclub.ru/index.php?page=book&id=572721. — Bubsuorp. B

kH. — ISBN 978-5-400-01346-1. — TeKCT : 3J€KTPOHHBIH.

Tromens : TroMeHckuit
rOCYTapCTBEHHBIN
lyHuBepcuret, 2017.

6.2 Ilepeyens mporpaMMHOro odecrneveHust

- AcrobatReader DC

- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite

- GIMP
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- Microsoft Office 365 Pro Plus - subscription license (12 month)

- MicrosoftWindows 10 Education

- XnView

- Apxusatop 7-Zip

6.3 Ilepeuenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM, IPOdeccHOHAIbHBIX 023 JaHHBIX

- OBC «YHuBepcurerckas OUOIMOTEKa OHIAWH

- basbl nannbix SpringereBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JIS)

7.1|HanMeHOBaHME CHIELMAIILHOTO TIOMEIECHHS: yueOHas ay TMTOpHUs sl TPOBEICHUS 3aHATHH JEKIIMOHHOTO THIIA, IPAKTHYECKUX
3aHATHI, TPYNIIOBEIX KOHCYJIGTANH, HHANBUYAIBHBIX KOHCYJIBTAMH, TEKYIETO KOHTPOJIS, IPOMEXYTOUHOH aTTecTaluH,
YueOnas ayautopus. OcHameHHOCTh: MenoBas nocka-1mT., Komruiekt yueOHo# Mebemnu, HOyTOYK, TPOSKIIMOHHOE
0O0pyToBaHue (MYJIBTUMEIMHHBIN TPOSKTOP M SKPAaH).

7.2|HanMeHOBaHHME CHIEIIMAIBLHOTO TIOMEIIICHHS: IOMEIIEHHE JJISl CAMOCTOSATENILHON paboThl, UnTanbHbli 3a1. OCHAIIEHHOCTb:
[TK-4m1T., ¢ BO3MOXKHOCTBIO TTOAKIIIOUEHUS K ceTH «IHTepHeT» 1 o0ecrieueHHeM J0CTyNa B 3JIEKTPOHHYIO
mHpOpMalmoHHO-00pa3oBarenbhyto cpeny CI'CITY, TTucemennslit cron-4 mr., [Tapra-2 wir.

8. METOAUYECKHUE YKA3AHUA IO OCBOEHUIO JTUCHUIIJIMHBI (MOY JI)

Pabora Hayx TEOPETHUECKUM MaTEpUaIoM IIPOUCXOJHUT KPATKO, CXeMAaTHIHO, TTOCIE0BATEILHO (PUKCHPOBATH OCHOBHBIE
IIOJIOXKEHUS, BBIBOJIBI, (DOPMYJIIMPOBKH, 000OIIEHNUS; TOMeYaTh BaXKHBIC MBICIIH, BBIICNATH KIIIOYEBBIE CII0Ba, TepMUHBL. [IpoBepka
TEPMHUHOB, TIOHITHH C TIOMOIIBIO SHIMKIIOIENH, CIIOBapei, CIPAaBOYHHUKOB C BBIMUCBIBAHHEM TOJIKOBaHHU B TeTpab. O003HAYHTH
BOTIPOCHI, TEPMHHBI, MaTE€PUaJl, KOTOPBIH BBI3bIBAET TPYAHOCTH, TIOMETHTD U MOIBITATHCS HAWTH OTBET B PEKOMEHAYEMOM
mareparype. Eciu camocToATensHO He yaaeTcs pa3o0parhesi B MaTeprae, Heo0XoIuMo chOpMyIIHPOBATh BOIIPOC U 3a]1aTh
IIPEeIoaBaTelo.

IIpopaboTka pabouei mporpaMMBbl TUCIUIUIMHEL, YAEISII 0c000e BHIMAaHKE LEJISIM U 3a]]a4aM, CTPYKTYpe U COIEPIKaHHUIO
JIUCHUIUIMHBL. KOHCTIEKTUPOBaHKWE HCTOYHHUKOB, ITOJITOTOBKA OTBETOB K KOHTPOJIBLHBIM BOIPOCaM, TPOCMOTP PEKOMEH/1yEeMOi
JIUTEpaTyphl, paboTa ¢ HHPOPMAITHOHHBIMU UCTOYHHUKAMHU B Pa3HBIX opMaTax.

Taroke B polecce H3y4eHus TMCIUIUIMHBI METOIMYECKUE PEKOMEHIAIIMK MOTYT OBITh M3JIaHbI OT/AEIBHBIM JIOKYMEHTOM.
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EaHHLHO'peﬁTHHFOBaH KapTa JUCHHUIIIINHBI «®Pusnka ¢ OCHOBaMH OJICKTPOTEXHUKN )

Kypc 1 Cemectp 2

IIpunoxxenue

Bun xonTpOIS MuHHMalIbHOE KOJIMYECTBO | MakcuMaabHOE KOIUYECTBO
GaoB GanoB
Pa3znen 1. @®u3nKa ¢ 0CHOBAMH 3JIeKTPOTEXHUKHU
HanmenoBanue pa3sjesia «OCHOBBI KJIaCCHY€CKOii H COBpeMEHHOi (PU3NKH M JIEKTPOTEXHHKI
Texymuii KOHTPOJIB ITO Pa3zeiy: 2 11
1 Aynuropnas paborta 0 5
2 CaMocrosTenpHas padoTa (crennanbHbIe 00s3aTeIbHBIE (POPMBL) 2 2
3 CamocTosrtenbHas padoTa (cnennaibHbie (POpMBI Ha BEIOOD) 0
KoHTpoIbHOE MEPOTIPHUSATHE TI0 pa3aeiy (poBepKa KOHCIIEKTOB) 2 11
IIpoMexyTOUHBIH KOHTPOJIb 2 11
HaumenoBanue pasjiena «Pe3oHaHCHbIE SIBJEHHS B 2JIeKTPOTEXHHYECKUX LEMsAX»
Tekymmii KOHTPOJIB IO Pa3Iey: 4 17
1 AynuropHas pabora 0 7
2 CaMocrosTenbHas paboTa (crennanbHbIe 00s3aTeTbHbIE (POPMBT) 4
3 CamocTosrtenbHas padoTa (cnenuaibHbie (POpMBI Ha BEIOOD) 0 2
KonTponsHoe MeponpusiTue 1o paszeny (poBepka KOHCIEKTOB) 4 17
TIpoMeKyTOYHBIH KOHTPOIIb 4 17
HaumenoBanmne pasnena «TpancdopmaTopbn»
Tekyumii KOHTPOJIb 10 pa3Aeiy: 2 12
1 AynuropHas padbora 0 5
2 CamocrosiTenpHas pabota (crenuaibHbie 00s3aTeNnbHbIC HOPMBI) 2 5
3 CamocrosTenbHas paboTa (crenuanbHbie OPMBI Ha BBIOOD) 0 2
KontponbHoe MeponpusaTHe 10 pa3jeiy (IpoBepka KOHCIIEKTOB) 2 12
TIpoMeKyTOUHBIH KOHTPOJIb (TECTHPOBAHHUE) 48 60
IpomesKyTO4Hast aTTeCTaIHs 56 100
Uroro: 56 100

Buast kouTpOIIS I [NepeueHp WM NpUMEPHI 3aJJTaHUH, KPUTEPUU OLIEHKH U KOJIMUECTBO OaIoB TeMbl 11 U3ydeHus 1 00pa3oBaTeIbHbIe PEe3yIbTAThI
Texkymmii KOHTPOJIb Mo pa3aeny 1. ®u3uKa ¢ 0CHOBAMH YJIEKTPOTEXHUKH
1 | AynutopHas pabota Jlexun Jlexiusg Ne 1

0 — oTcyTCTBOBAN HA JTEKITHH
1 — mpucyTCTBOBAN HA JICKIIUU
2 — IMeeTcs KOHCTIEKT JICKITHH
IIpakTuueckue 3aHATHS

OCHOBEHI KJIaCCHYECKOMN U COBpCMeHHOfI (1)I/ISI/IKI/I U DJICKTPOTEXHUKHA

Bomnpocs! u 3ananus:
1.0cHOBBI Ki1accU4YecKOi (PU3HKH.
2.0neKTpoMHAMUKA.
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0 — oTCyTCTBOBAJ HA 3aHATHH 3.OCHOBBI MOJICKYJIIPHOM, aTOMHO# U SIIEpHON (DU3UKH.

0,5 — npucyTCTBOBAJ HA 3aHATHH, HE BBIMOIHSI PabOTy [Ipakruueckue 3ansaTust Ne 1, Ne 2

1 — BBIIONHSIT paboTy € TIOMOILBIO MPETIoIaBaTeNs Pe3onaHcHbIE ABICHUS B 2JIEKTPOTEXHUUECKHUX IIEIIAX
2,5 — BRINONHSIT paboOTy CaMOCTOSITENIBHO, HO C 3aMEYaHHUSMH O BBITTOTHEHHIO Bomnpocs! 1 3aganust:

5 — caMOCTOSTENEHO CIIPABHJICS C BEIIIOJIHEHHEM PaOOTEI 1.5IBneHne 31eKTPOMarHUTHOTO PE30HaHCa.

Hroro: 2.Pe3oHaHc TOKa.

0 - 17 6amnos 3.Pe3oHaHC HanpsHKEHUSI.

IMpakTuyeckoe 3ansTue Ne 3
TpauchopmaTopsl

Bomnpocs! u 3aganus:
1.IIpon3BoaCTBO U Tepeaaya dMEKTPOIHEPTHH.
2.TpanchopMaTopsl.
O0pazoBaTenbHBIE PE3YIIBTATHI:
3HaeT: OCHOBHBIE MOJIOKEHHS MEXaHUKH, MOJIEKYJIIpHON GU3UKHU 1
TEPMOANHAMUKH, JIEKTPOJUHAMUKY, KBAHTOBOW (DH3HKH.
YMeeT: periaTh cTaHIapTHbIE GU3HUecKHe 3aJaul, B TOM YHUCIE C 9KOJIOTHUECKOM
HaIpaBIeHHOCTBIO; YHTATh YJIEKTPOPATHOTEXHUUECKUE CXEMEI.
BraneeT: HaBbIKaMU pabOThI ¢ U3MEPUTENILHBIMU IPUOOPAMHU.

2 | CamocrosTensHas BeImonHeHHe KOHCTIEKTOB K MPaKTHYECKAM 3aHATHIM 1. Pe3oHaHC TOKOB.
pabota (0o0s3aTeIbHbIE 0 — He BBINOIHUI 2. Pe3oHaHC HaNpsHKEHUH.
¢dbopmsI) 1 — BBINOJIHUIT HE BCE 3a1aHU 3. TpancdopmaTopstl.
2,5 — BBITIOJIHWII BCE 33JJaHUsI, HO €CTh 3aMEYaHuUs OO6pa3oBaTenbHbIC Pe3yIbTaThI:
5 — 3ajaHKe BBITIOJTHEHO MOJIHOCTHIO M IIPABHIIBHO 3HaeT: OCHOBHBIC MOJIOKEHHUS JIEKTPOIMHAMHUKH.
Hroro: YMeeT: YUTaTh SIEKTPOTEXHIIECKHE CXEMBI.
0 — 15 GannoB
3 | CamocrosTensHas V3ydeHne HOMONMHATETBHOTO MaTepuana 1o TeMe, OATOTOBKA JIOKJIaJa: TeMsl nepedncieHs B 11.5.2
pabota (Ha BbIOOD) 0,5 — 3 6ana — KOHCIIEKT; OO0pazoBaTenbHbIE PE3YJIBTATHI:
0,5 — 5 6amIoB — TOKIAJ C IPe3eHTAIHCH. 3HaeT: OCHOBHBIC TTOJIOKEHHUS Pa3/IeNIoB KIIACCHIECKOH M COBPEMEHHON (PU3HKH..
Uroro: VYMeer: perats cTaHIapTHBIC GU3MYECKHE 33241, B TOM YHCIIE C IKOJIOTHUECKOM
0 - 8 bammoB HAIPaBICHHOCTHIO; YUTATH IEKTPOPATUOTEXHIIECKHUE CXEMBI.
BrnaneeT: HaBbIKaMU pabOTHI ¢ U3MEPUTENILHBIMU IPUOOPAMH.
Kontponsaoe wmeponpusitue | 0— 60 6amios Tect
0 pa3zeny
IIpomexxyToUHEIII  KOHTPOIH 0 — 100 6amtor

(xonnyecTBO OAJLIOB)

ITpomexxyrounas arrectauusi | [IpencrasieHsl B GOHAE OLIEHOYHBIX CPEJICTB [Vl MPOMEKYTOYHOM aTTECTALIUH 0 JUCIUILTHHE
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