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Hanpasnenue noarorosku 05.03.06 Dkosorus v Npupo0IoIb30BaHuUE,
Hanpasnennocts (mpoduib): "YrpasieHre IPHPOIOIOIb30BaHUEM U IKOJIOTHYECKast JKCrepTr3a”
Pa6ouast mporpamMma JUCHUILTHHEL «DU3HKay

ITporpammy cocTaBUI(1):

SukeBud Onbra AnexcaHaApOBHA

[Ipu Hamruuy 00yUYAIONIMXCS U3 YHUCTIA JIUI] C OTPAHMYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbsI, KOTOPBIM HEOOXOIMM OCOOBINA OPSIOK
OCBOCHHS AUCIMITIHHBI (MOYJISA), MO UX JKEIaHUIO pa3padaThiBaeTCs aAalTHPOBAHHAS K OTPaHUUCHHUSM MX 370pOBbs pabouast
IporpaMMa JTUCUUTUINHBI (MOYJIS).

Pabouas InporpaMmMa JUCHUIIINHBL

Ddusuka

paspaborana B coorBercTBud ¢ ®I'OC BO:

®DenepanbHbIi TOCYIapCTBEHHBIH 00pa30BaTebHbIA CTAHAAPT BhICUIETO 00pa30BaHUs — OaKajlaBpuaT Mo HaNpaBJICHHUIO OJATOTOBKU
05.03.06 Dxonorus U MPUPOIOTIOIb30BaHUE. Y TBEPKACH NMPHUKa30M MHUHHCTEPCTBA HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit
Deneparuu ot 7 aBrycra 2020 . Ne 894

COCTaBJICHA HA OCHOBAaHUU y‘IC6HOFO IJ1aHa:

Hampasnenue noarotosku: 05.03.06 Dko10rHs U IPUPOIONIOIB30BAHNE
Hanpagsnennocts (mpoduip): "YpasiieHre IPUPOIONIOIE30BAHUEM U IKOJIOTHYECKas KcnepTu3a”

yrBepxkaeHHoro Yuéusim coBetoM CI'CITY ot 24.09.2021 mpoTokoin Ne 2.

PaGouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

Du3nKH, MATEMATHUKU U METOAUKH 00y4eHust

IpoTokou ot 26.08.2021r. Ne 1

[lepeyTBepkaeHa Ha ocHOBaHHH pemreHus YueHoro cosera CI'CITY
IpoTokou 3acenanus Yuenoro copera CI'CITY ot 25.02.2022 r. Ne7.
3aB. kadenpoii E.B. Nanuesa

Hauanenuk YOIT

\‘v
;’\/

H.A. Jlomanuna
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Hanpagnenue noarorosku 05.03.06 Dxosorus ¥ Npupoa0INoIb30BaHuE,
Hanpagnennocts (mpoduib): "YnpasiaeHne MpHUpoI0N0Ib30BaHHEM H KOJIOTHYECKas dKcnepTr3a”
Pabouast nporpaMma JUCHUILTHHEL «DU3HKay

1. HEJIM U 3AJIAYY OCBOEHUSI JUCLIUTIIMHBI (MOLYJIST)

Lenb n3ydeHus AUCUUTUTAHBL: TTOATOTOBKA 00YYaIOMINXCS K OCYIIECTBICHHIO MeJarOrHUeCKOil NeITeNbHOCTH Ha OCHOBE 3HAHUH B
o0acTi GU3MKU

3aga4un U3y4eHHs TUCIUILIHHBL:

- hopMHpOBaHHE YMEHHS peLIATh CTAaHAAPTHBIC (DH3UYECKUE 3a/1a4l, B TOM YHCIIE C IKOJIOTHIECCKUM CO/ICPIKaHHEM

- (hopMHUpOBaHKE YMEHHS YATATH ANECKTPHUCCKUE CXEMBI

O6nacts npodeccroHanbHoit nesrenpHocty: 01 O6pa3oBanue u Hayka; 40 CKBO3HBIC BHIIBI IPOPECCHOHALHOM JIETETBHOCTH B
MPOMBIIIJICHHOCTH

2. MECTO JJUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Lkcn (pasnen) OI: [B51.0.04

2.1|Tpe601;amm K IIPeBAPUTEILHOI 0r0TOBKE 00y4YaroIerocs:

ConeprkaHne JUCHUIUTAHBI 0a3upyeTcsl Ha MaTepuae:

- IIKOJILHOTO Kypca MaTeMaTUKH, GU3UKH U HHHOPMATUKH

- MaremaTtnka

2.2| IucuMIIMHbI (MOAYJIM) H MPAKTHKH, IJIsl KOTOPBIX OCBOEHNE TaHHOI JHCHHUILUIMHBI (MOTYJIs1) HEOOX0IUMO KAK
npeaulecTByoLee:

DKOJIOTUYECKHI MOHUTOPHHT U SKCIIEPTH3a

I'eoskomorus

YuebHas IIpaKTUKa 110 OHOJIOTHH C OCHOBAMH SKOJIOTHHU

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJIMHbI
MOAYyJisl)

OIIK-1 Cnoco0eH npuMeHSATh 0a30Bble 3HaHUS QYHAAMEHTAJbHBIX Pa3esIoB HayK 0 3eMile, eCTeCTBEHHO-HAYYHOI'0 U
MAaTeMaTHYECKOIr0 IIMKJ/IOB IIPU pPelliecHUH 32124 B 00J1aCTH 9KOJIOTHH U IIPHPOIOII0JIb30BAHHS

OIIK-1.1 3uaeT: 0cHOBBI (YHAAMEHTAJIbHBIX Pa31eJ10B HAYK 0 3eMJie, eCTeCTBEHHO-HAYYHOr0 H MaTeMAaTHYeCKOr0 UKJIO0B

3HaeT: OCHOBHBIE MTOJIOKEHHUS Pa3/IeNIOB KIIACCUYECKOH U COBPEMEHHOM (DM3UKU: MEXaHUKHU, MOJIEKYJISIPHOU (DU3UKH U
TEPMOJMHAMUKH, SJIEKTPOIMHAMHKH, KBAHTOBOH (hH3HKH.

OIIK-1.2 YMmeeT: pemiaTh 3aJa4d B 00J1aCTH YKOJOTHH U MPHPOIONOJIL30BAHUS ¢ HCIOJH30BAHNEM 0a30BbIX 3HAHUIH
(ynaamMeHTaIbHBIX pa3iesioB HayK 0 3eMJle, eCTeCTBEHHO-HAYYHOT0 1 MATEMaTHYeCKOr0 IHKJIOB

Ywmeer: pemaTh CTaHIAPTHBIC (1)1/13I/I‘~IGCKI/IE 3a/1a49M, YATATh JICKTPUICCKUEC CXCMBI.

OIIK-1.3 Biaaeer: 6a30BbIMU 3HAHUSA (YHIAMEHTAIBHBIX Pa3/1eJI0B HAYK 0 3emJie, eCTECTBEHHO-HAYYHOT0 U
MaTeMaTH4YeCKOro IIMKJIOB /UIsl pelleHusl 32124 B 00J1aCTH IKOJIOTHH U IPUPOJONI0Ib30BAHUS

Bna,;:[eeT: 0a30BBLIMU 3HAHUSIMH JJIA pCHICHUA 3a1a4 110 (I)I/I?:I/IKC C DKOJIOTHYECKOM HallpaBJICHHOCTBIO.

4. CTPYKTYPA U COIEP)KAHHUE JUCIUAIIIMHBI (MOLY.JIST)

Kon HanmenoBaHue pa3/iesioB U TeM /BU/ 3aHATHUSI/ Cemectp | YacoB | UuTepakrT.
3aHSATHS

Pazgen 1. OcHOBBI KJIacCHYeCKOH (PU3NKH
1.1 OcHOBBI Ki1accuueckoit dusuku /JIex/ 2 2
1.2 Knaccuaeckas dusuka /Cp/ 2 12

Pa3ne 2. DjekTpoauHaMUKA
2.1 OcHOBBI TeopHH diekTpuyecTsa /JIex/ 2 2
2.2 OCHOBBI DIIEKTPOTEXHUKH /JIek/ 2 2 1
2.3 Pe3oHaHCHBIE SIBJICHHS B 3JIEKTpOTeXHIYeCKuX mernsix /TIp/ 2 4
2.4 Pe3oHaHCHBIC SIBJICHHS B 3JIEKTpOTeXHUYeckuX uermsix /Cp/ 2 8
2.5 Tpancdopmaropst /Tp/ 2 2 1
2.6 Tpexdasusie dnexTpuueckue renu /Tp/ 2 2 1
2.7 Pemenne dusnyeckux 3anad /Ilp/ 2 4
2.8 TTpon3BoCTBO U mepenaya tekTposuepruu /Cp/ 2 8
2.9 DnekrpoauHamuka /Cp/ 2 4

Paznen 3. OCHOBBI MOJIEKYJISIDHOI, ATOMHOI M s1/IepHOIi PU3NKH
3.1 Morekyssipaas husnka u repmoanHamuka /Jlex/ 2 2 1
3.2 OcHOBBI COBpeMeHHO# Gu3uku /JIex/ 2 2
3.3 OcHOBBI coBpeMeHHo# dhusuku /Cp/ 2 8
3.4 Pemenne dhusnuecknx 3amaq /TIp/ 2 4 1
3.5 Pemenne husnuecKux 3a1a4 ¢ IKOIOornueckum coepxkanuem /Ilp/ 2 2 1
3.6 OCHOBBI MOJICKYJISIPHOM, aTOMHOI 1 sinepHo# dhusuku /Cp/ 2 4

5. OneHo4YHble U MeTOAUYECKHE MATEPHAJIBI N0 JUCHUILINHE (MOIYJII0)

5.1. Copep:xaHue ayAUTOPHOIi padoThI N0 AUCHUIIMHE (MOIYJII0)

2 cemecTp, 5 JeKuHii, 9 NPaAKTHYECKUX 3aHATHI
Paznen 1. OcHOBBI KiIacCHYECKO (PU3UKHT
Jlexuus Ne 1 (2 gaca)
OCHOBBI KJTACCHUYECKON (PHU3HKH
Bonpocs! 1 3apanust:
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Hanpasnenue noarorosku 05.03.06 Dkosorus v Npupo0IoIb30BaHuUE,

Hanpagnennocts (mpoduib): "YnpasiaeHne MpHUpoI0N0Ib30BaHHEM H KOJIOTHYECKas dKcnepTr3a”

Pabouyast IIporpamMMa JUCHUILINHBL «Duznkay

1. Kunematuka. lunamuka. Cratuka.
2. 3aKOHBI COXPAaHEHHS B KJIIACCHYECKOH (PHU3HKeE.
Pazgen 2. DnekTpoauHaMuKa
Jlexuus Ne 2 (2 gaca)
OCHOBBI TEOPUH IJIEKTPUYECTBA
Bormpocsr u 3aganus:
1. OcHOBHBIE MOJIOXKEHHS KIIACCUYECKOH TEOPHUHU 3JIEKTPHUYECTBA.
2. 3aKOHBI AIEKTPOCTATHKH H DIIEKTPOINHAMHUKH.
Jlexuus Ne 3 (2 gaca)
OCHOBBI 3JIEKTPOTEXHUKU
Bormpocsr u 3aganus:
1. OcHoBHBIE NPUHLIHUITBI COOPKHU 3JIEKTPUUECKUX LIETICH.
2. IIpon3BOACTBO U Mepefada SIMEKTPOIHEPTHH.
ITpaktuueckue 3auatust Ne 1-2 (4 gaca)
Pe3oHaHCHBIE SBICHUS B DJIEKTPOTEXHUUECKUX IETISIX
Bomnpocs! u 3aganust:
1. TlpaBuia TeXHUKH OE30MACHOCTH TPU paboTe C ANEKTPOTEXHUICCKUMHU MPHOOPAMHU.
2. SIBneHue ANEKTPOMArHUTHOTO PE30HAHCA.
3. Pe3oHaHC TOKOB, p€30HAHC HANPSHKECHUSL.
IIpaktudeckoe 3anstre Ne 3 (2 gaca)
TpaucdopmaTopsl
Bonpocs! 1 3axanust:
1. [Ipou3BOACTBO U Mepenayda AMEKTPOIHEPTUH.
2. Tpanchopmartopsi.
IIpaktudeckoe 3anstie Ne 4 (2 gaca)
TpexdasHbie IeKTpUUECKUE LEH
Bormpocsr u 3aganus:
1. CoeauHeHne HCTOYHUKOB M TPUEMHHUKOB 3JICKTPOIHEPTUU «3BE3JI0N.
2. CoenHEHNE HCTOYHUKOB U IIPHEMHUKOB 3JICKTPOIHEPTUH K TPEYTOTEHHKOM.
IIpaktudeckoe 3austue Ne 5 (2 vaca)
Pemenue puznyeckux 3aaau
Bonpocs! 1 3apanust:
1. Pemenue 3agaq o KMHEMaTHKe, THHAMUKE W CTaTHKE.
2. Pemienue 3a/1a4 10 3aKOHY COXPaHEHHS UMITYJIbCA, MOMEHTA UMITYJICA, SHEPTHH.
IIpaktudeckoe 3anstie Ne 6 (2 gaca)
Pemenune pusznyeckux 3agau
Bompocs! n 3aganus:
1. PemeHue 3a1a4 1o 3J€KTPOCTATHKE.
2. Pemienue 3a/1a4 10 3JIEKTPOIMHAMUKE.
Pa3nen 3. OcHOBBI MOJIEKYJISIDHOM, ATOMHOM U siIepHOi PU3UKHU
Jlexuus Ne 4 (2 gaca)
MorekymsipHast Gpuzuka U TepMOIMHAMHUKA
Bormpocs! u 3aganus:
1. OcHOBHBIE MTOJIOKEHHST MOJIEKYIISIPHON (PU3HKH.
2. 3aKOHBI TEPMOANHAMUKH.
Jlextust Ne 5 (2 gaca)
OCHOBBI COBPEMEHHOH (HU3UKH
Bompocs! n 3aganus:
1. SAnepnas uzuka.
2. du3uKa dJIeMEHTapHBIX YaCTHII.
Ipakruueckoe 3ansTre Ne 7 (2 yaca)
Pemenune ¢pusmyeckux 3amayq
Bormpocs! v 3aganus:
1. Pemienue 3aa4 o MOJIEKYJISIPHOU (H3HUKe.
2. PemieHue 3a/1a4 1o TepMOJUHAMHUKE.
IIpaxruueckoe 3ansTre Ne 8 (2 yaca)
Pemenne ¢pusnuecknx 3axau
Bormpocs! u 3aqanus:
1. Pemienue 3aa4 1o siiepHoit pusmke.
2. Perrenue 3a1a4 1o (pu3HKe dJIEMEHTAPHBIX YaCTHLI.
Ipakrudeckoe 3ansiTre Ne 9 (2 yaca)
Pemenune Gusmyeckux 3a1ad ¢ IKOJIOTHYECKAM COJCPIKAaHUEM
Bomnpocs! u 3apanust:
1. Pemienue 3aga4 o MOJIEKYJISIPHOW (H3UKE U TEPMOJMHAMHUKE C SKOJIOTMIECKIM COJIEPKaHUEM.
2. Pemienue 3a/1a4 1o siAepHOi GU3KKE C IKOJIOTHUECKUM COJICPKAHUEM.

5.2. Conep:xanue caMOCTOATEIbHOM PaGoThI MO AW CUMIJIMHE (MOAYJIIO)

Copep:xaHue 00513aTeJIbHOI CAMOCTOATEIbHOMH Pa0OTHI O TMCIHUIIJIMHE
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Hanpasnenue noarorosku 05.03.06 Dkosorus v Npupo0IoIb30BaHuUE,

Hanpagnennocts (mpoduib): "YnpasiaeHne MpHUpoI0N0Ib30BaHHEM H KOJIOTHYECKas dKcnepTr3a”

Pabouast IporpamMmma JUCHUILIUHBL «Duznka»

Nen/n| Tembl JHCHUILIMHBI Coaep:xaHne caMOCTOSATEILHON PaGoThl HponykTsl
AesiTeIbHOCTH
1. [Pe3oHaHCHBIE sIBICHUS B Pe3onaHc TOkoB Koncnekr
IIEKTPOTEXHUUECKHX
LersIX
2. |Pe3oHaHCHBIC SBICHHS B Pe3onanc HanpspkeHni Koncnekr
IIEKTPOTEXHUUECKUX
LeIsIX
3. |[IpousBoxcTBo u mepenaya TpancdopmaTopsl Koncnekr
>IIEKTPOIHEPTUU
4. [[Ipou3BoACTBO M Nepenava TpexdasHble EKTPUIESCKUE LIETTH Koncnekr
DIIEKTPO3HEPIUU
5. |Kiaccuueckas dusnka Perienue 3a71a4 mo MexaHuke Koncmnekr
6. |Kmaccuueckas dusmka Pemienue 3a1a4 0o 371€KTPOCTATUKE U JIEKTPOJUHAMUKE Koncnekr
7. |Kiaccuueckas pusnka Pernrenue 3a71a4 mo MOJIEKYJISIpHOU (PH3MKE U TEPMOIMHAMUKE Koncmnekr
8. |OcHoBbI coBpeMeHHOIT Pemenue 3agaq no siaepHOH Gu3HKe U HH3HKE STEMEHTaPHBIX YaCTHI Koncnekr
(busuku
9. |OcHoBBI cOBpeMEHHOMH Pemenne ¢pusnueckux 3a1au ¢ H3KOJIOTHYECKUM COEPKAHUEM Koncnekr
busukn
Copep:kaHue caMOCTOSITe/ILHOI PadoThI O JUCHUIIJINHE HA BbIOOP
Nen/m| TeMbl TUCHHMILIHHBI Conep:xaHne caMOCTOATEILHONH PaGoThI Tpoxyire:
AesITeJTbHOCTH
1 |OCHOBBI KJIaCCHUECKON Marepuanpnaas Touka. Cuctema orcuéra. Tpaekropus. Paguyc-BekTop u ero [Ipe3enTanus
(buzukn koopauHatsel. [Tyt u nepemenienue. CkopocTb u €€ MoLynb. MrHOBeHHas U
CpenHsisi CKOPOCTH. Y cKopeHue (cpenHee, MrHOBeHHOe). CocTaBisiionine
yCKOpeHus (TaHreHLUaJIbHOE, HOPMAIbHOE). YTIIOBbIE XapaKTePHUCTHKU
BpaIIaTEeIBHOTO IBIDKEHUS (YTOJI IIOBOPOTA, YTIIOBasi CKOPOCTH, YTIIOBOE
YCKOpEHUe, IIePUO]] U YacToTa BpalleHus). CBs3b yIVIOBBIX U JIMHEHHBIX
BEJIWYHH. Pa3iiojkeHne coXHOro IBM)KEHHS Ha ITOCTYaTeNIbHOE U
BpamarenbHoe. Ilepssiii 3axoH HetoTroHa. IHepTHOCTD, HHEpLMAIbHBIE
cucremsl orcuéra. [TpuHnun otHocurensHoCTH ["amunes. Bropoit 3akoH
Herorona. Macca, cuna, umnyinsc. [Ipunnun cynepnosuuuu cui. Tperuit
3akoH HrroroHa. [Ipumepsl. Miynibc MarepuanbHON TOYKHA U CUCTEMBI
MaTepUaJIbHbIX TOYCK. 3aMKHyTbIC CUCTEMEI. 3aKOH COXpaHCHHUS UMITYyJIbCA.
PaboTa u MOIIHOCTB.
Kunernueckas u IMOTCHIMAJIbHASA SHEPIrUsl. KOHCCpBaTI/IBHbIC u
JUCCUIIATUBHBIC CUJIbL. 3aKOH COXPAaHEHHS MOJHOM MEXaHMYECKON 3HEPTHH B
KOHCEpPBAaTUBHBIX cucTeMax. OOOOMIEHHBIN 3aKOH COXPAHEHUS SHEPTHUH.
JrHaMuKa BpalaTeIbHOTO IBIDKEHUS. AGCOIIOTHO TBEPIOE TEJIO, MOMEHT
HWHEPIUH, MOMCHT CUJIbI, MOMCHT UMIIYJIbCA. HpI/IMCpr MOMEHTa UHECPLHU
HekoTophIX Tell. Teopema IllTeiinepa. OCHOBHOE ypaBHEHHE AUHAMHUKH
BpaIaTeIbHOrO ABWKECHUS. 3aKOH COXPAaHEHUs] MOMEHTA UMITYJIbCa.
Kunernueckas sHeprus Bpamatomerocs tena. IIpeobpazosanus [anuest.
[Tpunnun otHocutensHOCTH [anmues. [loctynaTsl crienyanbHON TeOpUn
otHOcHuTesnbHOCTH. IIpeodpazoBanus JIopeHna U CIeACTBUS U3 HUX.
OCHOBHO 3aKOH PEIATUBUCTCKOMN JUHAMHUKH MaTepHAIbHON TOYKH.
B3anMocBs3b Macchl U OHCPTUH.
2 [DnexTpoaMHaMHUKa DNEeKTPUUECKUH 3apsii U er0 CBOMCTBA. 3aKOH COXPAaHEHUS 3JIEKTPHUECKOTO [Ipe3enTanus

3apsza. Toueunslii 3apsa. 3akod Kynona. Hanpsk€énHocTh
3JIEKTPOCTaTUYECKOro noJst. JInnuu HanpsxénHocty. IIpunHnun
CyNeprno3ULUH IEKTpocTaTnyeckux nojieu. ITotok Bekropa
Hanpspx€HHocTU. Teopema ["aycca 11 371€KTpOCTaTHYECKOTO MO B
BaKyyMe. BoruuciieHue Hanpspk€HHOCTH 3JIEKTPOCTATUYECKOTO MOJIS ©
nomouipto TeopeMsl ['aycca. Teopema o HUPKYIALUK BEKTOPA
Hal'[pﬂ)KéHHOCTI/I OJICKTPOCTAaTHYICCKOT'O ITOJIA. HOTCHHI/IaHBHaH SHEprus
3apsja B aseKkTpocTaruueckoM nosne. Iorennuan. Berunciaenue paboTel
yepe3 pa3HOCTh MOTEHIUAIOB. DKBUIIOTEHIIMANbHbIE TOBEpXHOCTU. CBA3b
HaNpsHKEHHOCTY U IOTeHLuana. Beraucienue HanpsykEHHOCTU Yepes
Pa3HOCTb MOTEHIMAIOB U Pa3HOCTU MOTEHIIMAIIOB Y€pe3 HaNPsSKEHHOCTD.
Tumsl 1U31EKTPUKOB U COOTBETCTBYIOIYE UM MEXaHH3Mbl IOJISPU3ALIUY.
[onsipuzoBaHHOCTB AuAJIEKTpUKa. HanpsskEHHOCTb 2JIEKTPOCTaTHUECKOTO
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Hanpasnenue noarorosku 05.03.06 Dkosorus v Npupo0IoIb30BaHuUE,

Hanpagnennocts (mpoduib): "YnpasiaeHne MpHUpoI0N0Ib30BaHHEM H KOJIOTHYECKas dKcnepTr3a”

Pabouast TIporpamMMa JUCHUILIUHBL «DPuznkay

moJist B Auanekrpuke. CBOOOHBIE U CBsI3aHHBIE 3apsbl. BekTop
IEKTPUYECKON HHAYKIUH (IJIEKTPUIECKOTO CMEIIEHHS ). DIEKTPOEMKOCTE.
Konnencaropsl. Pasnuunble BUIBI 2IEKTPUUECKOW SHEPTUH.
DNeKTpUYECKUd TOK. Y CIIOBUSI BOSHUKHOBEHHUSI 1 CYIIIECTBOBAHUS
3NEeKTpUYecKoro Toka. Cuiia v IoTHOCTh TOKa. CTOPOHHHE CHIIBL.
Ucrounuku Toka. /1C, HanpspbkeHne U pa3HOCTh MOTEHIIHAIOB. 3akoH OMa
Juisl ydactka ueny. ConpoTuBiIeHHe U TPOBOIUMOCTb. 3akoH OMa Jyist
HEOJHOPOAHOTO yyacTka 1enu. CoeuHeHue NpoBOIHUKOB. [IpaBuia
Kupxroda. MarautHoe 1osie 1 ero xapakTepucTuku. JIMHUU MarHUTHOM
naayknun. 3akoH buo-Casapa-Jlamaca.

3akoH AMrnepa. BzanmoseiicTBue napamiesbHbIX TOKOB. MarHuTHOE I0JI€,
o0pazyemMoe OBIKYIIUMCS 3apsiioM. JleficTBHe MarHUTHOTO MOJISI Ha
IBIKymiics 3apsa. Cuna Jlopenua. Hupkynsuust BEeKTopa HHIYKIAH
MarHUTHOTO TOJISl B BaKyyMe. 3aKOH IOJTHOTO TOKa U €ro MPUMEHEHUE JUIs
BBIUUCIICHUS MarHUTHBIX I10JIeH coneHona u Topouna. [lorokx Bekropa
MarHuTHOM MHAykIuu. Teopema ["aycca amis BekTopa MarHUTHOM
uHIYKIuH. PaboTta 1o nepeMenieHnio mpoBoAHIKA C TOKOM B MAarHUTHOM
roJie. JnekrpoMarHuTHas nHAykuus. OnbiTel @apaznes. 3akon Dapajest.
Camonnaykuus. MHIyKTHBHOCTD KOHTYpa. B3anmuas nuaykuus. DHeprust
MarHUTHOTO 1oJIsl. MarHUTHBIE MOMEHTBHI JIEKTPOHOB U aTOMOB. /{na- u
rapamarseTuku. MarauTHoe 1oJe B BemecTse. HamMaranaeHHOCTb.
Hampsk€HHOCTE MarHUTHOTO TTOJIS. Y CJIOBHS Ha TPAHUIIE pa3zieia ABYX
MaraeTukoB. BuxpeBoe snexTpudeckoe moiisi. Tok cMemeHus. Y paBHEHs
MakcBesuia sl 3IeKTPOMarHuTHOro noJist. ['apMoHudeckue kojaebaHus u
UX XapaKTepUCTHKU. ['apMOHIYecKue KoJeOaHus B MEXaHHUKE U B
3JIEKTpUYECTBE. 3aTyXarolue KojaeOanus (MeXaHHIeCKue 1
NEKTPUYECKUE) U X XapakTepUcTUKH. COOCTBEHHbIE M BBIHYKICHHBIE
KosieOaHus (MeXxaHHM4YecKHe U JeKTpuyeckue). Pesonanc, pesoHaHCHas
kpuBas. JJoOpOTHOCTH KoJiebaTeNbHOM cucTeMbl. CliokeHHe
rapMOHHYECKHUX KoJjieOaHui. B3anMHbIe TIpeBpaIlleHUs] SHEPTUU TIPU
MEXaHMUYECKUX M MIEKTPUIECKUX KoyebaTesbHbIX Iporneccax. BonHsl
(MexaHUYecKHue U 3JIEKTPOMarHuTHeIe). BoiHOBOE ypaBHEHHE, €T0
pemenne. [lepeHoc sHeprun BorHOM.CBET Kak AJIEKTPOMAarHUTHAS BOJIHA.
KorepeHTHOCTh 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJIH. VIHTEpdepeHus
BOJIH. Y CIIOBUSI MUHAIMYMOB M MaKCUMyMOB UHTep(depeHIn. MeTo b1
HaOroieHust nHTEpQepeHunu cBeta. HTepdepeHiys cBeTa B TOHKUX
mi€akax. [loIocel paBHOTO HAKIIOHA W PABHOM TONIIUHEIL.

Konbua Hetorona. Ilpunnun INolirenca u I'toiirenca-®penens. Pacuér

T PaKIOHHON KapTHHEI ¢ ToMomIbio 30H dpenens. Judpakuus Ha
KpYTJIOM OTBEPCTHH U Ha KpyrioM aucke. udpakuus OpayHrodepa Ha
onHo# menu. Judpakiuonnas pemérka. Paspemaromas cnocoOHOCTh
onruyeckux npubopos. Jucnepcus ceta. [Ipoxoxnenue 6e1oro
CBETOBOIO Iy4Ka yepes npusmy. Ilosspusaius ceta.

(OCHOBBI MOJIEKYJISIPHOH,
ATOMHOM U s.IepHOM
(busuku

Ocnognoe ypaBHeHne MKT. ['a3oBbie 3akoHBL. Y paBHEHNE
MengeneeBa-Knaneiipona. Pacnipenenenne Makcpenna. XapakTepHble
CKOpOCTH (CpeaHss, CpelTHEKBalpaTHiHasl, HanboJjee BEpOsITHAs).
Pacnpenenenue bonbimana. bapomerpudeckas dopmyia. Buyrpennss
sHeprus rasa. [lepBoe Hauano TepMoanHAMUKHU. TerI0OEMKOCTb.
[TpumeHeHue NepBOro Hayajla K H30TEPMUUECKOMY, H300apHOMY U
n30X0pHOMY nporeccaM. TerutoéMkocTs. AnnabaTHbIN mpolecc.
DHTpOMHS, 3aKOH BO3pacTaHus 3HTponuu. Teopema Hepuera — [Tnanka.
Tennoseie apurarenu. Bropoe nauano repmonunamuku. K111 TermoBbix
mamH. MaeanpHas temosas MamuHa. [{ukn Kapuo. Teopema Kapno.
XapaKTepHUCTHUKH TEIIOBOTO M3TydeHus. 3akoH Kupxroda. 3akoHbl
Credana-bonpiimana u cmenienust Buna. ®@opmyist Panes-/xuHca u
[Tnanka. ®otoaddexT, IkcnepruMeHTaIBHBIe 3aK0HBI poTodhdeKTa.
VYpaBuenue DitHireriHa s porodddexra. CBeToBoe napneHne. IPPekt
Kommrona. Moznenu aroma Tomcona, Pezepdopaa u bopa. Criektp aroma
BojiopoJa. (OMnupuyeckue GopMyIibl U ero oObsicHeHue o bopy.) OnbIThl
@panka u ['epria. Bonnsl ne bpoitnsa. CooTHomieHue HeonpeaenéHHoCTeH
I'eitzenOepra. Bonnosas dynkius. Ypasaenue HIpénunrepa. Criektp
3JIEKTPOHHBIX COCTOSHUI B aTOMax, MOJIEKYJIaX U KpUCTaJIax.
Pa3zperieHHble U 3aNpelieHHbIe YPOBHU SHEPTHU. DHEPTeTUIECKUE 30HBI U
ypoBerb @epmu. [IpUHIMTIBI pa3/ieTeHns BEIeCTB Ha TPOBOTHUKH
(MeTaJuIbl), MOy POBOAHUKH U U30JSATOPHI (AMDIEKTPUKH). Mozeb
3JIEKTPOHHOTO ra3a. OleHKa Yncia ypoBHEH B elnHHIIe 00beMa
IIPOBOHMKA U HOIyNpoBoaHNKa. COOCTBEHHAs M IPHUMECHAS
IIPOBOMMOCTE NOJIYHIPOBOJHUKOB. CTpOeHHE aTOMHOTO siapa. SlaepHbie
cuiibl. Jle(heKT Macchl M SHEpTusl CBS3U. SnepHble peakiiy 1 uX

[Ipesenrauus
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KiaccuuKanya. JIeMeHTapHbIe YaCTHLBI U UX Kilaccuukaus. Turis
B3aMMOJEHCTBHIA AIeMeHTapHbIX YacTull. DyHIaMeHTalbHbIE
B3anMmo/ieiicTBus. [TorpenHocTH NpsIMBIX U KOCBEHHBIX N3MEPEHUH
¢bm3uIecKkux BeInIrH. AOCONIOTHBIE M OTHOCUTENBHBIE TOTPEIIHOCTH.
Cucremaruueckue norpemHoctd. [Tpumeps! cucreMaTnyeckux
MOTPEIHOCTeH, MeTopl X yuéra. CiyualiHble IOTPEITHOCTH.

5.3.006pa3oBaTe/IbHbIE TEXHOJIOTUH

HpI/I OpraHu3aliuy U3YUYCHUSA TUCUHUIIJIUHBI 6y£[yT HCIIOJIB30BAaHbI CICAYONIUEC 06p3.30BaTeJ'II>HI)Ie TEXHOJIOTHUHA
I/IH(I)OpMaI.II/IOHHO'KOMMyHI/IKaL[I/IOHHBIe TEXHOJIOIH, TEXHOJIOIU OpraHu3alunu CaMOCTOSTEIBHON pa60TLI, TEXHOJIOTHUA
'pe(b.HCKCI/IBHOFO OGy‘{GHI/IS[, TEXHOJIOTHUA MOAYJBHOI'O 06y‘IeHI/I$I, TEXHOJIOTHA UT'POBOTO 06y'-IeHI/I$I, TEXHOJIOI'HHA prHHOBOﬁ
JUCKYCCHUH, MHTCPAKTUBHBIC TCXHOJIOTUHU, TEXHOJIOTUA HpOGHeMHOFO 06yLICHI/IH, TCXHOJIOTHA OPpraHu3alnu
y'{e6HO-I/ICCHeZ[OBaTeJ'ILCKOI71 JCATCIIbHOCTHU, TCXHOJIOT'US IPOCKTHOI'O O6y‘{eHI/I$[, TEXHOJIOTUA pa3BUTHA KPUTUYCCKOI'O MBINIJICHU.

5.4. Texymuii KOHTPOJIb, IPOMEKYTOUHBIIf KOHTPOJIb H IPOMEKYTOUHAS ATTeCTALUSA

BamipHO-pedTHHTOBas KapTa AUCUUILIHHEI 0(OopMIIeHa KaK MPUIOKEHHE K pabouei mporpaMMe JUCIUILIINHEIL.
@DOoH/1 OLIEHOYHBIX CPEJICTB JUIS NPOBEICHUS IPOMEKYTOYHOM aTTeCTaluy 00y4JalomuXcs 10 IUCIUIUIMHE 0(OPMIIEH OTIEIbHBIM
JIOKYMEHTOM.

6. YY EBHO-METOJNYECKOE U UTH®OPMAIIMOHHOE OBECITEYEHUE
6.1. Pexomenayemas qutepartypa

ABTOpBI, COCTABUTEIH 3arnaBue W3naresabpeTBo, IO/
JI1.1 |Hukepos B.A. dusnka: COBpeMEHHBINH Kypc, Mockga : JJamkos u K°, 2019
https://biblioclub.ru/index.php?page=hook&id=573262
JI1.2 [Jaiinexo B.A. DJICKTPOTEXHUKA: yueOHOe rocodue, Munck: PUIIO, 2019

https://biblioclub.ru/index.php?page=book view red&book id=599435
6.1.2. JlonoiHuTeLHAS JUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3narenscTBo, ron
JI2.1 |[Moroxux C.A., dusuka. COOpHUK 3a/1a4 : MEXaHUKa, MOJICKYJIsipHas (pu3uka, Hosocubupck:HoBocubupckuit
Crpenbuos C.A. TepMO/IMHAMUKA, SJIEKTPOCTATHKA: Y4eOHOe rmocodue, rOCyJapCTBEHHBII
https://biblioclub.ru/index.php?page=book _red&id=576742 TeXHUYECKUN YHUBEPCHUTET,
2019
JI2.2 [Hlangpukos A.C. JJIEKTPOTEXHHUKA C OCHOBAMH DJICKTPOHHUKH, Munck: PUTIO, 2016
http://biblioclub.ru/index.php?page=book view red&book id=463677
J12.3 |Pexyc I'.T. (OCHOBBI DJIEKTPOTEXHHUKH U JICKTPOHHUKH B 33J1a4ax C PEIICHUSMH, Mocksa : Iupexr-Menua, 2014
https://biblioclub.ru/index.php?page=book&id=233698
J12.4 JIpo6Gor IT.H. McTopus u punocodust HOBOBBEACHHUH B 001aCTH 3JIEKTPOHUKH U Tomck : Tomckuit
IIEKTPOHHOM TEXHUKH, rOCyJapCTBEHHBII
https://biblioclub.ru/index.php?page=book&id=480629 [VHHBEPCHUTET CHCTEM

ynpaBieHus 1
anrodsekTponuku, 2015.

JI2.5 |PepxenkoB A.II. Duzuka okpyxaroleil cpeasl : yuebHoe nocobue, Mocksa : [Ipomereii, 2018.
https://biblioclub.ru/index.php?page=hook&id=483237

JI2.6 |Mrnarosa B.A. JleATeIbHOCTD YUUTENs (GU3UKU 0 SKOJIOTUUECKOMY 00Pa30BaHHIO TromeHb : TromeHckuit
yuammxcs : yueOHoe mocobue, rOCyapCTBEHHBIH
https://biblioclub.ru/index.php?page=book&id=572721 yamBepcnret, 2017.

6.2 IlepeyeHb MporpaMMHOro odecreveHust

- Acrobat Reader DC
- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite
- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month) (TTaket mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online).
- Microsoft Windows 10 Education

- XnView
- Apxusarop 7-Zip

6.3 Tlepeyennb HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM, MPodeccHOHAIBHBIX 023 JaHHBIX

- OBC «YHuBepcurerckas OUOIMOTEKa OHIAWHY

- ba3sl nannbIx Springer eBooks
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIS)

7.1|HanMeHOBaHME CHIENMAIIHOTO IOMEICHHS: yueOHas ay IMTOPHUs sl TPOBEICHUS 3aHATHH JEKIIMOHHOTO THIIA, IPAKTHYECKUX
3aHSATHIA, TPYNIIOBBIX KOHCYJIBTAIMH, HHANBUAYAIBHBIX KOHCYJIBTAIMH, TEKYLIETO KOHTPOJIS, TPOMEKYTOUHOM aTTEeCTAIIUH,
Yuebnas ayautopus. OcHaimeHHOCTh: MenoBas nocka-1mT., Komruiekt yue6Ho# Mebemnu, HOyTOYK, TPOEKIIMOHHOE
00opyoBaHMe (MyIbTUMEAUHHBINA IPOSKTOP U SKPaH).

7.2|HanMeHOBaHME CHICIMAILHOTO TIOMEIICHHS: TOMEIIEHHE JJISl CAMOCTOATENILHON paboThl, YnTanbHbli 3a1. OCHAIIEHHOCTb:
ITK-41T. ¢ BO3MOXKHOCTBIO MOIKITIOUEHHS K ceTH « HTepHeT» H 00ecriedeHHeM JIOCTYIA B IEKTPOHHYIO
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|1/1H(bopMauMoHHO-06pa3OBaTenLHy}o cpeny CI'CITY, ITucbmeHHsI# cTon-4 wT., [TapTa-2 wr.
8. METOANYECKHUE YKA3AHHUSA 10 OCBOEHMIO JUCHHUIIJIMHBI (MOAY JIsT)

Pabota Ha/l TEOPETHUESCKUM MATEPUATIOM MTPOUCXOJHUT KPATKO, CXeMaTHIHO, MTOCIIC0BATEILHO (PUKCHPOBATH OCHOBHBIC MOJIOKEHHS,
BBIBOIBI, DOPMYITUPOBKH, 0OOOLICHNS; IOMEYaTh BaKHBIE MBICIIH, BBIJICISATH KIIIOUECBBIC CIIOBA, TEPMHUHBL. IIpOBEpKa TEpMUHOB,
MOHSITHE C MOMOIIBIO SHIMKIIONE NI, CIIOBApei, CIIPABOYHHUKOB C BBIMMCHIBAHHUEM TOJIKOBAHUH B TeTpaab. OO03HAYUTH BOIPOCHI,
TEPMUHBI, MAaTEPHaJl, KOTOPBIA BBI3BIBACT TPYAHOCTH, IIOMETUTH U MOMBITATHCS HAWTH OTBET B PEKOMEHIyeMoii tuteparype. Ecimu
CaMOCTOSATEIBHO HE YIaeTcs pa3o0parhcs B MaTepralie, Heo0X0IuMo c(hOpMyIHPOBATh BOIPOC U 3a/1aTh MPENOAaBaTeNIo.
ITpopaborka paboueii mporpaMMbl IUCUUIUIHHBL, yACISIs 0c000e BHUMAHKE LEISIM U 33[a4aM, CTPYKTYPE U CO/ICPIKaHHUIO
JCIUIUTAHBL. KOHCTIEKTHPOBaHNE UCTOYHUKOB, MTOJITOTOBKA OTBETOB K KOHTPOJIBHBIM BOMPOCAM, IIPOCMOTP PEKOMEHYEMO i
JIUTEPaTypsl, paboTa ¢ UHPOPMAITHOHHBIMU UCTOYHUKAMH B Pa3HBIX GopMaTax.

Taxke B IPOIeCce H3YUCHHs TUCIUILIMHBI METOANIECKIE PEKOMEHIAIMY MOTYT OBITh U3/IaHbI OTJCIbHBIM JJOKYMEHTOM.
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Kypc 1 Cemectp 2

Pabouas nporpamMma JUCHUIIAHBI «®Duznka»

IIpunoxxenue

banipHO-pelTHHTOBas KapTa AUCHUTUTHHBI « DU3nKa»

Bun xonTpOIS MuHHMalIbHOE KOJIMYECTBO | MakcuMaabHOE KOIUYECTBO
GaoB GanoB

OcHOBBI KJIaccHYecKor Gpu3nkn
Texymuit KOHTPOIB IO pa3Aemy:
1 AynuropHas paboTta 1 2
2 CamocrostenbHas padoTa (crenuanbHble 00g3aTenbHble GOpMbI) 1 2
3 CamocrostensHas pabota (crennaabHbie GOPMBI Ha BEIOOD) 5 8
KOHTpOJIBHOE MEPOIIPHATHE MO Pa3IeiIy
IIpoMesxyTOYHBIH KOHTPOIIb
DJIEKTPOIHHAMMKA
Tekymuit KOHTPOJIb IO pa3Aey:
1 AynutopHas pabota 4 7
2 CamocrostenbHas padoTa (crenuanbHble 00g3aTenbHble GopMbl) 6 10
3 CamocrostensHas pabota (crennanbHbie GOPMBI Ha BEIOOD)
KOHTpOJIBHOE MEPONIPHATHE MO Pa3IeIy
IIpoMesxyTOYHBIH KOHTPOIIb
OcHOBBI MOJIEKYJISIPHOI, ATOMHO¥ U sI/IepHOI PU3UKHI
Tekymuit KOHTPOJIb IO pa3Aemy:
1 AynuTopHas pabota 3 5
2 CamocrostensHas pabota  (crenuaibHble 00s3aTeNnbHbIC (HOPMBI) 4 6
3 CamocrositenpHas pabota (crenuanbHbie GopMbI Ha BEIOOD)
KouTponbHOE MEponpHsITHE 110 pa3aeity 32 60
IIpomesxyTOUHBII KOHTPOJIb
IIpomeskyTOoUHas aTTECTALHS

Hroro: 56 100

Buas! koHTpOIIS | Tlepeuens mmm mpuMepsl 3a1aHHil, KPUTEPHH OLIGHKH I KOJIHYECTBO OALIOB |

Tembl JUIA U3YUCHUSA U 06pa3OBaT€J'II>HI)Ie PE3YJIbTATHL

Texymmii KOHTPOJIb MO pa3aeaaM

1

Aynuropnas pabota Jlexun

0 — oTcyTCTBOBAJ HA JICKIMH

0,5 — mpucyTCTBOBAJ HA JIEKIHU

1 — uMeeTcst KOHCIIEKT JEKIUU

IpakTHyeckue 3aHATUS

0 — oTcyTCTBOBAJ HA 3aHATHH

0,5 — BBINONHST pabOTY/ pelia 3a/lauu ¢ MOMOIIBIO MPENoAaBaTeNs

Tembl JIeKIMA:
OCHOBBI KJTaCCH4ECKOH (pr3uKu

OCHOBBI TEOPUH 3IEKTPUUECTBA

OCHOBBI 2JIEKTPOTEXHUKU

MonekynspHas (HU3UKa I TEPMOANHAMUKA
OCHOBBI COBPEMEHHOH (HU3UKH

TeMbl MPAKTUYECKUX 3aHATHH:
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1 — caMOCTOSATENILHO CIIPABUIICS C BBIIOJHEHUEM pa0OThl/ pEIICHUEM 3a1a4

Hroro:
0 - 14 6amnos

Pe3oHaHCHBIE SIBJICHUS B YIEKTPOTEXHUYIECKUX LIETISX
TpanchopMaTopsl

TpexdasHbie AMEKTPUYCSCKIE LIEIH

Pemenune ¢pusmyeckux 3amad

Perrenne ¢pusndeckux 3amgady

Pemenune pu3nIeckux 3a/1ad ¢ IKOJIOTHYECKUAM COJICPIKAaHUEM

O0pazoBaTenbHbIE PE3YNIbTATHL:

3HAaeT: OCHOBHBIC MOJIOKEHHUS Pa3/Ie/oB KIIACCUUECKON M COBPEMEHHON (DM3UKH: MEXaHHUKH,
MOJIEKYJISIPHOH (DU3UKU U TEPMOJUHAMUKY, IIEKTPOAUHAMUKY, KBAHTOBON (DU3UKH.
YMeeT: periaTs CTaHAApTHEIE PU3NYECKHE 3a/1aul; YATATh INEKTPUUECKUAE CXEMBI.
Brnaneer: 6a30BbIMU 3HAaHUAMMU IS pELIEHH 3a/1a4 110 (PU3UKE C SKOJIOTUUECKOi
HAIPaBIEHHOCTBIO.

2 | CamocrosiTenbHas
pabota (0b6s13aTeNnbHbIC

¢dbopmsI)

BerIOIHEHHE KOHCIIEKTOB K IPAKTHUECKHM 3aHATHIM
0 — He BBITOIHUAI

0,5 — BBIIIOJIHKII HE BCE 3aaHUs

1 — BEITIOJIHKT BCE 3aJaHUs, HO €CTh 3aMeUYaHus

2 — 3aJ1aHKE BBITIOJHEHO MOJHOCTBIO U PaBUIBHO
Hroro:

0 — 18 6amoB

. Pe3oHaHc TOKOB.
. Pezonanc HanpspkeHmit.
. TpanchopmaTopsl.
. TpexdasHble AIeKTpUIECKUE IICTIH.
Pemenue 3a1a4y mo MexaHUKe.
Pemenwne 3amad 1o 37IeKTPOCTATHKE U AIIEKTPOTTHAMUKE.
. Pemenue 3a1a4 no MosekyJIsipHO#t (pr3nKe 1 TEpMOTUHAMUKE.
. Pemenue 3ama4 no spepHoii pusnke U QU3MKE 3JI€MEHTAPHBIX YaCTHII.
. Pemenune gusnyeckux 3a1a4 ¢ SKOJIOTHUSCKUM COJICPIKAHUECM.

©CONOUTAWNPR

3 | CamocrosiTenbHas
pa6ota (Ha BBIGOD)

I/ISy‘{CHI/Ie JOMNOJHUTEIBHOTO MaTepHraja 1o TeMe, IIOAroTOBKa JOKIaaa:

0,5 — 3 Gamia — KOHCIIEKT;

0,5 — 5 0anoB — AOKNIA] C IpE3eHTAHEH.
Hroro:

0 - 8 6amnoB

TeMsl nepeunciieHsl B 11.5.2

KontponsHoe wmeponpusitue
0 pa3zieny

0 — 60 6amioB

Tect

IIpoMexyTOUYHBIII  KOHTPOJIb
(xonuuecTBO OAJIIOB)

0 — 100 6ammos

IIpomesxyTouHas aTTecTalus

Hpe,[[CTaBJ'[CHbI B ¢)OH}1€ OLCHOYHBIX CPCACTB IJId l'lpOMC)KyTO‘{HOFI aTTcCTalli 110 JUCHUIIJIMHE
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