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1. Ilepeyenb MIaHUpPYeMbIX Pe3yabTATOB O00y4YeHHMS IO JUCUMILIMHE,
COOTHECCHHBIX ¢ HHAUKATOPAMH I0CTHKEHUS KOMIIETEHIU

KOMl'leTel-[[[l/lfl Couepmaﬂne KOMIIETECHIUHN I/IHz[mcaTop Coz[epmalme HHAUKATOpAa
CnocobeH pewatb 3apaum | ooe 11 Pewaet 3ajauu c npUMeHeHneMm
npofeccmoHanbHoli  AeATENbHOCTH ) MaTeMaTUYecKoro anmapaTa
Ha OCHOBe UCNOoNb30BaHUA n

OnK-1 TeopeTUYeCKMXx MW MnpaKTUYeCKuX PUMEHACT TeopeTutieckue "
OCHOB eCTECTBEHHbIX n | onk-1.2 NpakTuyeckne OCHOBbl €CTeCTBEHHbIX U
TexXHNYeCKUX HaVK a Takxe TeXHU4YeCKUX HayK Ana peweHua 3ajaud
MaTEMaTMYECKOro ﬁnhapara NpoeCCMOHANbHOW AeATEeNIbHOCTU

2. MecTo TUCUMILIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

JncumnnuHbl (npaKkTuku) , | MaTemaTuka

npeawecrtseywuue N3Yy4YeHuio

ANCLUUNNIUHDI, pe3ynbTaThl

ocBoeHUA KOTOPbIX HEOGXOAMMH

Ans oCBOeHuUus AaHHOﬁ

AVUCLMUNINHDI .

UCLUNIUHBI npakTUKK nsa | OcHOBbl  TexHMuUeCKolW MexaHUKM, TeopeTuyeckas
U p A Y

KOTOpbIX pe3ynbTaThl 0CBOEHMs | MexaHuka, 3NeKTpoTEXHUKA W SNEeKTpoCcHabxeHue

JNaHHOU ANCLUNIIUHDI oyayT

HEOGXOAMMM, KakK BXOAHble

3HaHu4, YMeHuA n BnajgeHus

Ana UX U3yUYeHus.

3. O0beM QUCHMILIMHBI B 3a4e€THBLIX €IMHHUIAX C YKA3aHHEM KOJIUYeCTBA
aKajJieMU4ecKNX YacoB, BbIIeJIEHHBIX HA KOHTAKTHYIO padoTy 00y4aronierocsi ¢
npenojaaBarejgeM (Mo BUIAM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbLHYI0 padoTy
o0y4arierocst

06wuii o6bem AucuunnuHel B 3.e. /yac: 5 / 180
dopMa MpoOMeXyTOYHOW aTTecTauuu: IK3aMeH

Buabl 3aHsTHI, MX TPYI10€eMKOCTB (Yac.) O0beM KOHTAKTHOIi
®opma padoTsbl
oGyuenus Jexmun JlabopaTopusbie | IlpakTuyeckue CamocrosiTe/ibHAS o0y4arouerocs ¢
paboTeI 3aHATHS pabora npenoaapaTeseM
(uac)
OYHasA 32 16 16 116 76

4. Copep:kaHue AUCHHUILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pa3gejiam) C
YKa3aHHeM OTBEJAEHHOr0 HAa HUX KOJHYECTBA aKaJeMH4YeCKHX 4acOB M BHI0B
Y4eOHbIX 3aHATHI

dopma obyueHua: ouHan

Cemecmp: 2

JlekunonHble 3aHATHSA (324.)




1. HN3y4yeHne eCTECTBEHHOHAYYHBIX, TEOPETHYECKHUX M NPAKTHYECKHMX OCHOB B
¢pusnveckoit mexanuke. KuHeMaTHka MOCTYNATEJbHOT0 M BPAMIATEJIbHOIO
ABMKeHUs1 {JlekHUA ¢ Ppa300poM KOHKPeTHbIX curyaumi} (24.)[6,9,13]
MexaHuueckoe asuxeHue. [locTynaTenbHoe W BpawatenbHoe ABuWkeHue. CucTtema
oTcyeta. MaTepuanbHas Touka. TpaekTopua. JAnuHa nyTU MW nepemeleHue.
CteneHu csoboapl MaTepuanbHou TOUKM. CkopocCTb, yCKopeHue.
TaHreHumanbHoe u HopManbHOoe YyCKopeHue. BpawaTenbHoe pABuXeHue. Yrnosas
CKOpOCTb, YrfoBoe YCKOpeHue, 4yacToTa U Nepuoa BpaleHus.

2. I/I3yqelme €CTCCTBCHHOHAYYHBIX, TCOPETUYECCKUX H NPAKTUYECCKHUX OCHOB B
¢pusuveckoii mexanmke. /[uHamMmuka matepuaibHOil TOYKH(24.)[6,9,13] I 3aKoH
HbioToHa. WHepuuanbHbie cuctembl oTcyeta. Macca Tena. lloHATHE O 3aMKHYTOM
cucteme Ten. II 3akoH HbwToHa. [puHuuMn He3zasucumoctu cun. III 3akoH
HbioToHa. [lpuHuMn oTHocuTenbHocTU [anunesa. Knaccupukauma ¢GU3nMYeCKUx
B3auMoAeiCTBUN. [paBUTALMOHHbIE WU SNEKTPOMAarHUTHble B3auMmopaencTBus. Cunsl
ynpyroctu. 3akoH [yka. Cunbl TpeHus. HeuHepuuanbHble CUCTeMbl oOTcCuyeTa.
Cunbl uHepumn. leHTpobexHas cuna uHepumu. Cuna Kopuonuca.

3. I/I3yqune €CTCCTBCHHOHAYYHDBIX, TCOPECTUYCCKHUX M IPAKTHYCCKHX OCHOB B
¢pu3nueckoii Mexanuke. Padora n 3Heprusi. 3aK0OH COXpaHEHUsI IJHEPTUHU {JIEKIHSA €
pa3dopoM  KOHKpeTHBIX curyamumii} (24.)[6,9,13] Pab6ota #  >Heprus.
MexaHuyeckas paboTa. KuneTunyeckas JHeprus. KoHcepBaTuBHble U
AmccunaTtuBHbie cunbl. [loTeHuuanbHbie nons cun. [lloTeHuManbHas >Heprus.
3aKoH coxpaHeHus >SHepruu. CBA3b CUN C NOTEHUMANbHOW DHepruein nons.
oTeHunmanbHass >Heprua B Cry4yae OAHOMEPHOro ABMXEeHUA. TOuKU paBHOBeCHUS
MU OCTAHOBKM. OUHMTHOE U MHPUHUTHOE ABUXEHME.

4. I/I3yqe1me €CTECCTBCHHOHAYYHBIX, TCOPETUYECCKUX H NPAKTHYECCKHUX OCHOB B
(l)I/ISI/I‘IeCKOﬁ MeXaHHKe. 3aKOHBI COXpaHEHMd HMMIIYJIbCAa U MOMCHTA HMIIYJbCa
CUCTeMbl MATEPHAJbHBIX TOYeK(24.)[6,9,13] WmMnynbC #u MOMeHT uMnynbca
CUCTeMbl MaTepuanbHbiX ToueK. LleHTp Macc. 3akoH ABMXEHUS LEHTpa Macc.
3aKOH coxpaHeHusa wumnynbca. AG6CONWTHO ynpyrui u abConwTHO Heynpyruii
yAapbl. 3aKOH COXpaHeHUsi MOMeHTa uMmnynbca. MOMeHT cunsl.

5. H3ydeHue eCTECTBEHHOHAYYHBIX, TEOPETHYECKHUX M IPAKTHYECKHX OCHOB B
¢pusnueckoii Mexanuke. JIMHamMMKa TBepAOro Teja {Jekuus ¢ pa3dopom
KOHKPEeTHBIX cuTyanuii} (24.)[6,9,13] locTynaTtenbHoe M BpawaTenbHoe ABUXEHUE
TBepAoro Tena. 3akoH JABWXEeHUA LeHTpa MacC TBepAaoro Tena. BpauweHue
TBEPAOro Tena BOKPYr HenoABWXHOM ocu. O0CHOBHOe ypaBHeHME JAWHAMUKK
BpawaTtenbHoro AsuxeHusi. MomeHT uWHepuuu. [naBHbie oCuM uHepuuu. Teopema
liTenHepa. KuHeTuMueckas sHeprusa Bpawawwerocs tena.

6. I/I3yqe1me €CTCCTBCHHOHAYYHbBIX, TCOPETUYECCKUX H NPAKTHYECCKHUX OCHOB B
MOJIeKYJIAPHOIT (u3uke. OCHOBbI MOJIeKYyJAsipHOH (u3ukn(24.)[6,9,13] ATOMb U
monekynsl. KonuyectBo BewectBa. Yucno Aesoragpo. Macca u pa3mep Mmonekyn.
TepMoAMHAMUUECKUA M CTAaTUCTUYECKUA METOAb B  MOMEKYNApHON (u3uKe.
CocTosiHMA M npouecchl B TepMoAMHAMMYeCKoW cucteme. PaBHOBeCHble U
HepaBHOBECHble  COCTOAHMA M npouecchl. [loHATME 0  TemnepaTtype.
TemnepaTtypHbie wkansl Uenbcua u KenbBuHa. laeanbHbidi ra3. YpaBHeHue
coctoaHna Menaeneesa - KnaneipoHa. N3oTepMuueckue, U30XOpHble,



usobapHbie npoueccel. [a3oBbie cMecu. [lapumanbHbie AaBneHus.  3aKoH
JlanbToHa. [a3 BO BHewHemM cunoBoM none. bapomeTpuueckas dopmyna.
PacnpeaeneHune bonbumaHa.

7. W3y4eHHe eCTeCTBEHHOHAYYHBIX, TEOPETHYECKUX M MPAKTHYECKHUX OCHOB B
TepMoanHamMuke. OCHOBBI TEPMOAMHAMHUKH {JIeKIHS € Pa3d0pOM KOHKPETHBIX
curyaumii} (24.)[6,9,13] BHyTpeHHAs 3Heprua  cuctembl. [lepBbii  3aKOH
TepMoAuMHaMuku. PaboTta Tena npu u3MeHeHuAx obbema. BHyTpeHHAA SHeprus u
TEennoemMKoCTb  UAeanbHoro rasa. YpaeHeHue Mavepa. AauabaTuueckuii
npouecc. YpaBHeHue [lyaccoHa. PaboTa ra3za B M30TepPMHUYECKOM, HU30XOPHOM,
usobapHom, apmabatuueckoM npoueccax. Kpyrosbie npouecchl. TepMuueckuii
Ko3(duumeHT nonesHoro Aencteusa. Tennosble MawuHbl. Lukn KapHo. O6paTumbie
U HeobpaTumbie npouecchl. [oHATMe 06 >SHTponuu. 3aKoH BO3pacTaHuA
SHTPONUM B HepaBHOBECHbIX npoueccax. HepaBeHcTBO Knaysuyca. Btopoi
3aKOH TepMOAUHAMMUKMK.

8. I/I3yqune €CTCCTBCHHOHAYYHbLIX, TCOPECTUYECCKUX H NPAKTHYCCKHX OCHOB B
MOJICKYJISIPHOH (pu3uke U TepMoauHaAMuKe. OCHOBBI MOJIEKYJISPHO-KUHETHYECKOMI
Teopun ra3oB(24.)[6,9,13] O0CHOBHOe ypaBHeHME MONEKYNAPHO-KUHETUYECKOM
Teopun ra3oB. CpepHekBajgpaTUyHasi CKOpPOCTb Monekyn ra3a. CpeaHsas
KWUHeTUYeCKass dHeprus nocTynaTenbHOro ABUXEHUS Monekyn. Pacnpeaenenue
MakcBenna. 3akoH paBHopacnpejeneHus KWHETUYECKO/ DHEepPruu no CTeneHsMm
csoboabl Monekyn. PeanbHbie raswl. YpaBHeHue BaH-pep-Baanbca. PaBHoBecue
KMAKOCTU M HacbileHHOro napa. KpuTuueckoe cocTtosHue.  Jluarpammol
COCTOSIHUA BewecTBa. TpovHasa Touyka. OGa3oBbie nepexoAsl 1 M 2 poaa.

9. I/I3yqune €CTCCTBCHHOHAYYHbLIX, TCOPECTUYECCKUX H NPAKTHYC€CKHX OCHOB B
3JIEKTPOJAUHAMMKE. JJIEKTPOCTATHKA {JIeKIIUsAI ¢ Pa300poM KOHKPETHBIX
curyanumii} (24.)[7,9,14] 3nekTpuyeckuid 3apsA. 3aKOH COXpaHeHUs 3apsja.
3akoH KynoHa. 2JnekTpuyeckoe none B BaKyymMe. BekTop HanpsXeHHOCTU
anekTpuyeckoro nonsA. [llpuHumMn cynepno3uuuu. I[loTeHuMan 3SneKTPUYECKOrO
nonsi. CBA3b HanpAXeHHOCTW W nNoTeHuuana snekTpuuyeckoro nona. Pabota cun
JNeKTpPUYecKoro nons. JdnekTpocTtaTuueckas Teopema laycca.

10. H3yyeHHe eCTeCTBEHHOHAYYHBIX, TEOPETHYECKNX U NMPAKTHYECKHX OCHOB B
JIeKTpoAuHAMuKe.  /{M3jleKTpUKM M NPOBOAHMKM B JJIEKTPHUYECKOM
noJie(24.)[7,9,14] dnekTpuueckuii aunonb. Junonb B INEKTPUYECKOM none.
JdnekTpuyeckoe nmnone B AMdNEKTpUKax. JudnekTpuyeckas nNpoOHULAEMOCTb.
BekTop 3nekTpuueckod wuHAyKuumu. Teopema [aycca Ans  AUSNEKTPUKOB.
[poBOAHUKM B >dNeKTPUMUYECKOM Mnofe. JneKTpuueckas eMKoCTb. KoHAeHcaTopbl.
JDHeprus 3neKTpUUYeCKOro nons.

11. H3ydeHume ecTECTBEHHOHAYYHBIX, TEOPETHYECKHUX M NPAKTHYECKHUX OCHOB B
jaekTpoanHamuke. IlocTosiHHBIN JJieKTpUYecKM TOK. MarHurHoe moJie B
BakyyMe {JIeKI[Hsl ¢ Pa300poM KOHKPeTHBIX cutyanuii} (24.)[7,9,14] 3akoH Oma.
locnepgoBaTenbHoe W napannesnbHoe coeAWHEHMe MPOBOAHMKOB. WCTOYHMK ToOKa.
dnekTpoABuMXywaa cuna. 3akoH Oma AnA HeOAHOPOAHOro yvyacTKa uenu U AN
nonHoin uenu. [pasuna Kupxropa. Pabota M MowHOCTb TOKa. 3aKoH Jxoyns-
JleHua. MarHuTHOe none B BakyyMme. BekTop MarHMTHOW WMHAYKUMM. 3aKOH buo-
CaBapa-Jlannaca. MarHuTHbIN MOMeHT. B3aumopeincTBue ABYX napannenbHbIX
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TokoB. 3akoH Awmnepa. Cuna [lopeHua. JBuxeHUe 3apsXeHHbX 4YacTuy B
MarHUTHOM none. MarHuTHbIA noToKk. PaboTa no nepemeweHUw NPOBOAHMKA C
TOKOM B MarHUTHOM none.

12. H3yyeHHe eCTeCTBEHHOHAYYHBIX, TEOPETHYECKNX U NMPAKTHYECKHX OCHOB B
JJIEKTPOMAarHeTusMe. JJIEKTPOMATHMTHAS WHAYKOHWsS. MarHurHble CBOICTBa
BemiecTBa. Teopus MakcBesia AJsl 3JIeKTPOMATHUTHOTO MOJIsl. JJIEKTPUYECKH I
TOK B Ppa3jJuyHbIX cpenax(24.)[7,9,14] 3nekTpoMarHUTHas WHAYKUMUA. 3aKOH
bapases. IJnekTpoaBuxywas cuna uHAyKuuu. [lpaBuno JleHua. B3aumHas
UHAYKuMa.  Tpanchopmatopbl.  CaMOMHAYKUMs.  JNeKTPOMAarHuTHoe  mnone.
YpaBHeHus MakcBenna B WHTerpanbHoii (opme. MarHuTHoe none B BewecTBe.
MmnoTte3a Amnepa. BekTop HanpsKeHHOCTU MArHUTHOro nonsi. 3aKOH MOMHOro
ToKka. MarHMTHas  npoHuMuaemoCcTb.  JAlMaMarHeTUKM U NapaMarHeTUKM.
OeppoMarHeTusM. MarHUTHbIA rucTepe3nc. MarHMTHbie AOMEeHbl. JNeKTpUYeCKuii
TOK B MeTannax. JNeKTPOHHas Teopus MPOBOAMMOCTU MeTanna. dneKTpuyecKuii
TOK B ra3ax M Bakyyme. TepMO3MeKTpPOHHAs SMUCCUA. 3aKOH JleHrMmiopa.

13. H3ydyeHHe eCTECTBEHHOHAYYHBIX, TE€OPETUYECKHMX H NPAKTHYECKHX OCHOB.
KosieOanus u BouHbI. ['eomeTprueckasi onTuka {JieKIUA ¢ pa3dopoM KOHKPETHBIX
curyaumii} (24.)[7,9,14,15] lapmoHuueckue KonebaHUsi, UX XapaKTEpPUCTUKH.
BekTopHbie Anarpammsi. CnoxeHune Kone6aHuy OAMHAKOBbIX 4yacToT.
Kone6aTenbHbin KOHTYyp. CBo6oAHble, 3aTyxawwue, BbIHYXAEHHbEe >SfeKTpuyeckue
kone6aHua. [lepeMeHHbn TOK. AKTMBHOE U peaKTUBHOE COMNPOTUBNIEHUSA.
MowHOCTb B LUeNW nepeMeHHOro ToKa. Jle/cTBywWMe 3HAYEHUA HAMPSKEHUA U
CUNbl NepeMeHHOro TOoKa. IJNeKTPOMarHWTHble BOMHbBL M WX cBoWcTBa. [lpupoaa
ceeta. CkopocTb, AnNMHA BONMHH M YacToTa cCBeTOBbX BONH. [loka3artensb
npenomnenusa. WHTEHCUMBHOCTbL CBeTa. 3aKOHb FeoOMeTpUMYeckon ONTHUKM.
OTpaxeHne M  npenomneHne cBeTa. [lonHoe  BHYTpeHHee  OTpaxeHue.
KoadgduumenTtsl oTpaxeHnsa u nponyckauua. Cobupawwme u pacceuBanuue JMUH3bI.
MocTpoeHne u3obpaxeHnii B nuH3ax. JencteButenbHoe U MHUMOe U3o06paxeHue.
dopMyna TOHKOMW FMH3bI.

14. I/I3yqune €CTECCTBEHHOHAYYHBIX, TCOPETHYCCKHUX U NMPAKTHUYCCKHUX OCHOB B
BOJIHOBOI onTuke. BoJsiHOBbIe siBjieHusi B ontuke(24.)[7,9,15] WHTepdepeHuus
ceeta. KorepeHTHoCTb. YcnoBus  MakCUMyMOB M MUHUMYMOB.  MeTozpl
HabnwaeHus UHTepdepeHLun : MEeTOA Oura, 6unpusma OpeHens,
nnockonapannenbHasa nnacTuHKa, Konbua HboToHa. [lpUMeHeHMA WHTepdepeHuUUM
B Hayke U TexHuke. JAuppakuma ceeTta. [puHumn TwrureHca-9Ppexens.
Inbpakuma OpeHensa. [Audpakuus OpayHrodepa. Paspewawwas cnocobHOCTb
onTuyeckux npubopos.  JudppakuumoHHas  pewetka. [llonsapusaums  cBerTa.
EctecTBeHHb U nonspu3oBaHHbM cBeT. [lonapu3satopbl. 3akoH Manwca.
Monspu3auua npu oTpaxeHuM U npenomneHun ceeta. Yron bpwcTtepa. JlBonHoe
nyyenpenomneHne B Kpuctannax. EcTecTBeHHoe  BpauweHue  MAOCKOCTH
nonspusaumn. Jlucnepcus cseta. HopmanbHas # aHOManbHas AUCNEpPCUA.
PasnoxeHue cBeTa B CnekTp.

15. I/I3yquMe €CTECCTBEHHOHAYYHBLIX, TCOPETHYCCKHUX U NMPAKTHYCCKHUX OCHOB B
KBaHTOBOM onTuke. KBaHTOBBIE siBJIeHUs B onTHKe. Teopusi aroma bopa {siekuust
¢ pa300poM KOHKpeTHBbIX cutyanuii} (24.)[8,9,15] Tennosoe u3nyuexue.



A6conwTHO uYepHoe Teno. 3akoH Kupxropa. Oopmynbl Panes-JxuHca u [naHka.
3aKoH cmeweHuss BuHa. IHepreTuyeckasa cBeTumocTb. 3akoH CredaHa-
bonbumaHa. BHewHun @QoTo3(pdeKkT. YpaBHeHMe IWHWTerHa. KpacHas rpaHuua
dotoapdekTa. KBaHTOBble CBOMCTBA cCBeTa. OOTOHb. DJHEpPrus U UMNynbC
poToHa. dddekT KomnToHa. CnekTpbl u3nyuyeHusa aTtomoB. OQopmyna banbmepa.
CnekTpanbHble cepuu nuHun. Moctynatel bopa. Moaenb bopa aTtoMma Bojopoja.
MornoweHne, CNOHTAHHOE W BbIHYXJAEHHOE U3NyyeHMe cBeTa. OnTuyecKun
KBAHTOBbIi reHepaTtop - nasep. CBOWCTBa Na3epHOro M3fyuyeHus.

16. H3y4yeHHne eCTECTBEHHOHAYYHBIX, TEOPETHYECKUX MU MPAKTHYECKHX OCHOB B
aTOMHOM U A/IepHOIl pu3nKe. JIeMEHTHI KBAHTOBOWH MEXaHUKHU, (PM3UKH aTOMOB U
MOJIEeKYJ, GU3MKH ATOMHOTO SIAPA M dJIeMeHTapHbIX YyacTui(24.)[8,9,15] MvnoTe3a
Ae bpounsa. BonHoBas  @yHkuus. YpaBHeHue llpéauHrepa. OnepaTop
FamunbToHa. CTauuoHapHble cocTosiHUA. KBaHTOBaHWe YypOBHEN SHeprum.
CooTHoweHuss HeonpeaeneHHocten [enseHbepra. YactMua B  OAHOMEpPHOW
noteHunanbHo sMe. KBaHTOBble uMcna. OopMmbl SNEKTPOHHbIX 06NMakoB B aToMme
Bogoposa. [lpaBuna ot6opa Ans KBaHTOBbIX nepexoaoB. [lpuHuun Maynu.
Nepnoanueckasas cuctema >nemeHtoB J.N. MeHpeneeBa. ATOMHOE AApO.
CtpoeHue sgpa. lW3oTombl. 3aKOH paAMOaKTUBHOro pacnaja. JedekT Macch u
JHeprusi CBA3U. flaepHble cunbl. faepHbie U TepMosAepHble peakuuu. faepHas
DHeprusa. DfneMeHTapHble YacTuupl, WX Krnaccupukauusa. AHTUYACTUUbI. B3auMmHbie
npeBpaleHnus deMeHTapHbIX YacTul.

IpakTuuyeckue 3ansaTus (164.)
1. IlpumeHeHMe TeOpeTHYECKHUX 3HAHUN M METOJAMKHU PelleHUs] NMPAKTHYECKHX
3a1a4 1o TemMe

«KuHeMaTnka MaTepHaJbHOH TOYKW» {padorta B MaJbIX TIpynnax;}
(24.)[10,11,12,13] [locTynaTenbHoe ABUXEHMe. CkopocCTb, yCKopeHue.
TaHreHuuanbHoe HOpMalsibHOe YCKopeHue. BpamaTeanoe ABWXeHue. Yrnosas
CKOpPOCTb, YrNoBOe YCKOpeHWe, 4YacToTa M NEepuoa BpaleHus.
2. IlpumeHeHHe TeOpeTHYECKUX 3HAHUI M METOAUKH PeHIeHHs] MPAKTHYECKHX
3aaa4 no Teme <«3akonbl  HbloTOHA, COXPAaHEHHMSI  JHEepPIruu U
umnyiabca»(24.)[10,11,12,13] JAuHamuka nocTtynaTenbHOro W BpawaTenbHOro
ABWXEHUA. 3aKOHbl COXPaHeHUs MeXaHWYyeCKo/ >SHepruv, uMnynbca WU MOMeHTa
umnynbca.
3. llpumeHeHHe TeopeTHYECKHX 3HAHMUA W METOAMKHU PeHICHUS NPAKTUYECKHX
3agay mo teme «HWpeaabHsblii rai. Msompoueccon» {padora B MajabIX rpymnmax}
(24.)[10,11,12,13] OcHOBHOe ypaBHeHME MOMNEKYNAPHO-KUHETUYECKO/ Teopuu
rasos. YpaBHeHue cocTosHus MeHpeneeBa - KnaneipoHa. 3akoH JlanbToHa.
4. IlpuMeHeHHE TeOPEeTHYECKMX 3HAHUN M METOAUKHM PelIeHUs] NMPAKTHYECKHUX
3amxa4 mo teme «IlepBbIii 3aK0H TepMoguHAMUKN»(24.)[10,11,12,13] NepBbi1 3aKoH
TepMOAUHAMUKN. BHYTpeHHAss >Heprus MW TennoemkoCTb MAeanbHOro rasa.
Pabota rasa B W30TepMUYeCKOM, W30XOpHOM, WU306apHOM, aanmabaTuueckoMm
npoueccax.
5. IlpumeHeHHe TeOpeTHYECKUX 3HAHUN M METOAUKH PellIeHUs MPAKTHYECKUX



3a1a4 no reme «Juekrpocratuka. 3akon Kyona. IlocrosiHHbIii TOK» {padoTa B
Maabpix rpynmax} (24.)[10,11,12,14] 3akoH KynoHa. CBfi3b HanpsXeHHOCTU W
noTeHuMana >fneKTpUYyeckoro nonsa. IneKTpocTaTuyeckas TeopeMma [aycca.
3akoH Oma. [locnegoBaTenbHoe W napannenbHoe CoeAUHEHWe NPOBOAHUKOB.
lpaBuna Kupxropa. Pabota M MowHoCTb TOoKa. 3akoH Jxoynsa-lleHua.

6. HpI/IMeHeHI/Ie TCOPETUIECCKHUX 3HAHUH H METOAUKH PEeHICHUA NPAKTHYCCKHX
3aaa4 no teMe «MaruutHoe mnoJie. 3akoHbl Amnepa u ®@apaaesi»(24.)[10,11,12,14]
MarHuTHoe none B BaKyyMme. BekTOp MarHMTHOM WHAYKUMKU. B3aumozencrsue
ABYX napannenbHbiX TOKOB. 3akoH Amnepa. /[IBUXeHMe 3apsikeHHbIX 4acTuy B
MarHuTHoM none. 3akoH ®apajes.

7. llpuMeHeHHE TeOpPeTHYECKHUX 3HAHMM M METOAMKHU PelIeHUS] MPAKTUYECKHX
3aga4y no teme «OTpaikeHue M mpejioMjeHue cBera. JImH3b» {pabora B MaJjbIX
rpynnax} (24.)[10,11,12,15] 3akoHb reomeTpuueckon ontuku. llocTpoeHue
u3obpaxeHun B nuH3ax. OopMyna TOHKOMN JUH3bI.

8. IlpuMeHeHHE TeOopeTHYECKMX 3HAHUN M METOAUKHM PelIeHUs] NMPAKTHYECKUX
3aaa4 no TEME «HTepdepenuus, audpaxnus, NMOJISIPU3anus
ceta»(24.)[10,11,12,15] WHTeppepeHuns ceeta. [Auppakuua cBeta. [lpuHUMN
MNonrenca-O%perensa. [Judpakuus OpeHensa. JAudpakuma OpayHrodepa. 3aKkoH
Manwca. lonspu3auma npu oTpaxeHUW U npenomneHun cseta. Yron bpwcTtepa.

JlaGopaTopHblie padoTsl (164.)

1. Jlabopatopnasi padora Nel. IIpoBeaeHne 3KCIIEPUMEHTAJBHBIX HCCJIEI0OBAHUM
Mo 3ajJaHHoOl MeToauke {padora B Maabix rpymnnax} (44.)[1,6,9,13] U3yueHue
3aKOHOB MOCTynaTenbHOro JABWUXEHMA Ten C Momowbio MawuHol ATByAa.
(dpoHTanbHaa paboTa)
2. JlaGoparopHas padora Ne2. [IpoBeneHne 3KCNEPUMEHTAILHBIX HUCCICI0BAHUM
Mo 3ajJaHHoOil MeToauke {padora B Maabix rpymnnax} (44.)[1,6,9,13] U3yueHune
3aKOHOB  BpawaTenbHOro  ABUXEHMS C  mnomowbiw  MasTHMKAa  06epbeka.
(dpoHTanbHaa pabota)
3. JlaGopaTopnas padora Ne3. [IpoBeaeHue 3KCNEePUMEHTAJIBHBIX HCCAEeI0BAHUM
1o 3aJJaHHOI MeToAuke {padora B mMaabIx rpynnax} (24.)[1,6,9,13] Onpeaenenue
OTHOWEHUA TennoemkocTel BO3AyXa MNpPU MOCTOSAHHOM JAaBneHun U obbeme
metoaoMm KnemaHa u Je3opma.
4. JlaGoparopHas padora Ne4. [IpoBeneHue 3KCNEPUMEHTAJIBHBIX HUCCACI0BAHUM
Mo 3ajJaHHOl MeToauke {padora B Maabix rpymnax} (24.)[2,7,9,14] WU3yueHue
3akoHa  Oma. OnpepeneHue  yAenbHOro  CONPOTUBIIEHMS  NPOBOAHMUKA.
(dpoHTanbHaa paboTa).
5. JlabopatopHasi padora NeS. IlpoBeneHnne IKCNEPUMEHTAJbHBIX MCCJIEI0BAHUI
Mo 3aJaHHOIl MeToAuKe {padoTa B MaJbIX rpynnax} (24.)[2,7,9,14] llabopaTtopHas
paboTa BbMONHAETCA 3BeHbAMM (Mo 2-3 CTyAeHTa) no pa3paboTaHHbIM
MapwpyTHbiM KapTam. M26. OnpeaeneHve HMHAYKUMM MArHUTHOrO MNOMA Ha OCH
Kpyrosoro Toka. M27. OnpeaeneHne  ropu3oHTanbHOM  COCTaBnswwen
MarHUTHOro nons 3eMnyu TaHreHC-ranbBaHOMETPOM.
6. JlabopaTopHas padora Ne6. IIpoBeaeHune IKCIepUMEHTAJIbHBIX HCCJIEIOBAHU I
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1o 3a/IaHHoIi MeToaMKe {padoTa B MaJbIx rpynnax} (24.)[2,7,9,14] JlabopaTtopHas
pabota BbimonHsAeTcA 3BeHbsAIMM (N0  2-3 CTyAeHTa) no pa3paboTaHHbIM
MapuwpyTHbiM KapTtam. MN31. Cunbl B MarHuTHOoM none. MW3MepeHne WHAYKUUU
MarHMUTHOro nomnsi snekTpoAuHamomeTpoMm. MN42. OnpepeneHue yAenbHOro 3apsja
3MneKTpoHa.

CamocrosiTesibHas padora (1164.)
1. N3y4yeHue TeopeTHYECKOT0 MaTepHraJia {C 3JieMEHTAMH 3JIEKTPOHHOI0 00y4eHuUs
U JIUCTAHLUMOHHBIX O00pa3oBaTeJbHBIX TexHoJorui} (154.)[6,7,8,9,13,14,15,16,17]
PaboTa c KOHCnekTamu nekuuin, yuyebHukamu u yuyebHbiMM nocobusmu.
2. HOIII‘OTOBKa K NMPaAaKTHICCKUM 3AHATUAM | JIﬂﬁOpaTOpHLIM
pa6oram(204.)[1,2,3,10,11,12,13,14,15] PaboTa C KOHCNEKTOM neKuuii, y4ebHbIMM
nocobusamu no peweHuiw 3ajavy. [logroToBka oT4YeTOB N0 nabopaTopHbIM
paboTtam.
3. IloaroroBka K KOHTPOJbLHbIM padoram(84.)[10,11,12,13,14,15] Pabota
KoHCneKTamMn, yvyebHuKamu u yuyebHbiMM nocobusamu.
4. IloaroroBka K TEeCTHPOBAHUI0 MO OTAeJbHBIM TeMaM {C 3JeMEeHTaMH
3JIEKTPOHHOI0 OOYYeHHUSI W IMCTAHUMOHHBLIX 00pa30BaTeJbHBIX TEXHOJOTH}
(174.)[10,11,12,13,14,15] PaboTa C KOHCNEKTOM fneKuun, yyebHUKaMu U yueGHbIMU
nocobusamu
5. BbinosHenue pacuerHoro 3amanusi (P3)(204.)[4,5,11] PaboTa C KOHCNEKTOM
nekuuin, y4yebHoiMm nocobusmu no peweHuw 3ajau. loarotoBka otyeta no P3.
6. IloaroroBka K J3K3aMeHY {C JJeMEHTAMH 3JJEKTPOHHOr0 OO0y4YeHUS] H
AMCTAHIIMOHHBIX o0pa3oBaTejibHBIX TexHoJorui} (364.)[4,5,6,7,8,11,13,14,15]
PaboTta C KOHCNeKTOM nekuuin, yyebHMKamu u yuyebHbIMM nocobusamu.

5. IlepeyeHb Y4eOHO-METOAUYECKOTO OO0eCHeYeHHUs] CAMOCTOSITeJbHON PadoThI
o0y4arouuxcs no AUCHUIIUHE

Ana kaxporo obyvawuweroca obecneyeH MHAUBUAYANbHbIA  HEOTr PaHUUYEHHbIN
AOCTYN K 3MeKTPOHHOW UHPOpMauUUOHHO-ob6pa3oBaTenbHou cpeae AnTlTY:

1. KyctoB C.Jl1. Jlekumu no ¢u3uke. MexaHuka. MonekynspHas @u3nka u
TepMoAUHaMuKa. YuebHoe nocobue no Kypcy Ou3UKM AN CTYAEHTOB
WHKXEHepPHO-TeXHUYEeCKUX CneunanbHOCTeN OYHOM W OUYHO - 3a04YHOW  (opMbI
obyueHus.- bapHayn: wu3a-so Antl[TY, 2010. -130 c.,llpaMas ccbinka:
http://elib.altstu.ru/eum/download/of/Kustov_lec 1.pdf

2. KyctoB C.JI. Jlekumm no (¢u3uKe. INEKTPUYECTBO W MarHeTU3M.
Yue6Hoe nocobue no Kypcy OM3MKM ANA CTYAEHTOB OYHOW M 3a0UHOW (OPMbI
obyueHusa.- bapHayn: wusa-so AntlTY, 2013. -124 c., [lpamasa ccoinka:
http://elib.altstu.ru/eum/download/of/Kustov_EM.pdf

3. JlabopaTopHbie paboTbl mo ¢u3mke. Yactp I. MexaHuka. MonekynspHas
pu3mka m TepmoauMHamuka. YuebHoe nocobue M MeTOoAMUECKME yKa3aHUA MO



BbiMONIHEHMI0 nabopaTopHbix paboT AN CTYAEHTOB OUHOW (opMbl obyueHus. /
Pa3paboTanu u
coctasunu: AHapyxoBa 0.B., lypoBa H.M., XykoBckas T.M., Kupcta H.b.,
KyctoB C.J1., Hayman I1.B., MaueBa K.B., PomaHeHko B.B., CrapocTeHKoBa
H.A., YepHbix E.B. - bapHayn: W3p-sBo AntlTY. - 2019. - 46 c.
lpamas CChinka:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt1l ump.pdf

4. [JlabopaTtopHbie paboTsl no @¢u3uke. Yactb II. InekTpuyecteo #
MarHetusm. YuebHoe nocobue U MeToAMUYECKME YKa3aHUA NO BbIMOSHEHUI0
nabopatopHbix pabot Ans ctyaeHToB BCex (opm obyuyeHus. / Pa3spaboTanu u
coctasunu: lypoea H. M., Kyctoe C. Jl., MaueBa 0. B., PomaHeHko B. B.,
YepHoix E. B. - bapHayn: WU3a-Bo AnTlTY. - 2019. - 84 c. lpsamas cchinka:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt2 ump.pdf

5. MNaueBa K0.B., YepHoix E.B, Hayman J1.B., XykoBckas T.M. YuebHo-
MeToauMyeckoe nmnocobue NO BHINOMHEHMI0 PACYETHOrO0 3ajaHuMA No (uU3mnke.
Yactp II. MarHetusMm. Konebanus u BonHbl. OnTuka. ATOMHas M saepHas
Pu3uka: AnsA CTyaeHTOB Bcex (opMm obyuenHus. - bapHayn: N3a-BO
AnTlTY, 2020. - 181 C. lpamas CChinka:
http://elib.altstu.ru/eum/download/of/Paceva FisPtIIMKVOAYaF rz mu.pdf

6. Ilepeyenb yueOHOI JUTEPaATYpPHI
6.1. OcHoBHasA nuTepaTypa

6. CaBenbeB, U. B. Kypc obueii ¢u3uku / N. B. CaBenbeB. - U3a. 4-
e, nepepab. - MockBa : Hayka, 1970. - Tom 1. MexaHuka, konebaHus u
BOMHbI, MonekynspHas ¢u3mka. - 505 c. : wn. - Pexum pgocTyna: no
noanucke. - URL: https://biblioclub.ru/index.php?page=book&id=477374
(nata obpawenusa: 09.02.2023). - TeKCT : 3NEKTPOHHbIN.

7. CasenbeB, W. B. Kypc o6buwen ¢usuku / WU. B. CaBenveB. - WN3p. 4-
e, nepepab. - Mockea : Hayka, 1970. - Tom 2. 3nekTpuyectBo. - 430 c.
un. - Pexum aocTtyna: no noanucke. - URL:

https://biblioclub.ru/index.php?page=book&id=494689 (aata obpaweHus:
09.02.2023). - TeKCT : 3MEKTPOHHbIN.

8. CasenbeB, N. B. Kypc o6buen ¢usukn / W. B. CaBenbeB ; noa pea.
N. N. ExkoBckoro. - WU3a. 3-e, pon., nepepab. - Mockea : Hayka, 1970. -
Tom 3. OnTuka, aToMHas (u3MKa, (M3UKA aTOMHOrO SApa M SNEeMeHTapHbIX
yactuy. - 527 c¢. : wn. - Pexum pgoctyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=483316 (aata obpaweHus:
09.02.2023). - TeKCT : SMEKTPOHHbIN.

9. HukepoB, B. A. Ou3smka: coBpeMeHHb KypC : yuebHuK / B. A.
Hukepos. - 4-e u3p. - MockBa : JlawkoB u K°, 2019. - 452 c. : wn. -
Pexum aocTyna: no noanucke. - URL:
https://biblioclub.ru/index.php?page=book&id=573262 (aata obpaweHus:
21.02.2023). - ISBN 978-5-394-03392-6. - TeKCT : 3NEKTPOHHbIN.



6.2. JlononHuTenbHaa nutepaTtypa

10. MuxeeB, B. A. Ousuka : yuebHOoe nocobue : [16+] / B. A.
Muxees, 0. b. Muxeesa, B. M. OnaruH ; TOMEHCKUN roCyAapCTBEHHbIN
yHuBepcuteT. - TioMeHb : TOMEHCKMMA rocCyaapCTBeHHbli yHuBepcutet, 2013. -
419 c. : un. - Pexum  pocTtyna: no  noanucke. - URL:

https://biblioclub.ru/index.php?page=book&id=567395 (aata obpaweHus:
09.02.2023). - bubnuorp. B KH. - ISBN 978-5-400-00812-2. - TekcT
3NEKTPOHHbIN .

11. Ky3HeuoB, C. W. Kypc nekuun no ¢u3uke. IneKTpoCcTaTHKA.
MocTosAHHbIA TOK. dnekTpomMarHeTusMm. KonebaHus u BonHbi: yuye6Hoe nocobue /

C. W. Ky3HeuyoB, Jl. W. CemkuHa, K. WU. Poro3uH ; MuHucTepcTtBO
obpasoBaHus Poccuickon Oeaepauuu, HauuoHanbHbIi  MCCRefOBaATeNbCKUIA
TOMCKUN TrocCyAapCTBeHHb yHuBepcuteT. - Tomck : U3patenbctBo ToMckoro
nonutTexHuyeckoro yHusepcuteta, 2016. - 290 c. : wn., Tabn., cxem. -
Pexum AocTyna: no noanucke. - URL:

https://biblioclub.ru/index.php?page=book&id=442116 (aata obpaweHus:
21.02.2023). - bubnuorp. B KH. - ISBN 978-5-4387-0562-8. - TekcT
3NeKTPOHHbIN .

12. bapcykos, B. W. Ou3suka. BonHoBas u kKBaHTOBas onTuka : yuyebHoe

nocobue / B. W. bapcykos, 0. C. JAmutpueB. - TamboB : TamboBCKHMI
rocyAapCTBEHHbIi TexHuMueckun yHusepcutetr, 3IbC ACB, 2012. - 134 c. -
ISBN  978-5-8265-1122-0. - TekcT : 2neKTpoHHbA //  Ludpposoi
obpa3oBaTenbHbIi pecypc IPR SMART : [canT]. - URL:

https://www.iprbookshop.ru/63917.html (pata obpaweHus: 21.02.2023). -
Pexum pocTtyna: Ans aBTOpU3MUp. Monb3oBaTenen.
13. CabbimuHckun, A. B. Ou3mka B 3ajavax Y.2. 3InekTpocTaTHka,

MOCTOSAHHbIA  TOK, DSNeKTpomMarHeTtusm : yuyebHoe nocobue / A. B.
CabbinuHckun. — benropoa : benropoacku/ roCyAapCTBEHHbIN TeXHOMOTrUYeCKuii
yHusepcutetr wum. B.I. llyxoBa, 3IBC ACB, 2019. - 9 c. - Tekcrt
3neKkTpoHHbn // LunppoBoni obpa3zoBaTenbHbin pecypc IPR SMART : [cauT]. -
URL: https://www.iprbookshop.ru/106207.html (pata obpaueHus:
21.02.2023). - Pexum poctyna: Ans aBTOPU3Mp. NOfb3oBaTenel

14. Cknapoea, E. A. CnpaBO4yHMK nNO (U3UKe C nNpuUMEpPaMKU peleHuns
3ajay. Yactb 1 : yuebHoe nocobue / E. A. Cknsapoa, H. A. TonmaueBa, C.

. Ky3HeuoB. - Tomck : ToMmckuii nonutTexHuueckun yvusepcuter, 2017. -
221 c. - ISBN 978-5-4387-0742-4. - TekcT : 3neKTpoHHbn // Ludposou
obpa3oBaTenbHbii pecypc IPR SMART : [canT]. - URL:

https://www.iprbookshop.ru/83985.html (aata o6pawenus: 21.02.2023). -
Pexum poctyna: Aans aBTOpu3Up. nonb3oBaTenei
15. llenpako, H. E. Ousuka: npumepbl peweHWs THUNOBbIX 3ajau.
3ajaHua ana camoctoaTenbHon paboTthl : yuebHoe nocobue : [16+] / H. E.
llenpakoB ; POCTOBCKM/A roCyAapCTBEHHbli 3KOHOMUUYECKU/A  yHUBepCuTeT
(PUHX). - PoctoB-Ha-JloHy : MW3aaTtenbcko-nonurpaduueckunii komnnekc Py
(PUHX), 2019. - 246 c. : wn., rpajp. - PexuMm poctyna: no noAnuUcKe. -
URL: https://biblioclub.ru/index.php?page=book&id=614997 (paTa
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obpawenunsa: 09.02.2023). - bubnuorp. B KH. - ISBN 978-5-7972-2637-6. -
TeKCT : 3NMeKTPOHHbIA.

7. lIlepeyenb pecypcoB HH(POPMAUUOHHO-TEJIEKOMMYHUKAIMOHHON  CeTH
«HTEpHEeT», HEOOXOAUMBIX 1JISI 0CBOCHHMS JUCHMILIUHbBI

16. http://www.openet.edu.ru/
17. https://1bz.ru/metodist/iumk/physics/e-r.php

8. ®oHa OLEHOYHBIX MATCPHAIOB Vi1 TIPOBCACHHUA TEKYLIECIro KOHTPOJIA
YCneBaeMoCTu U l'[pOMC)KyTO‘lHOﬁ arrecranuun

CoaepxaHne MpPoOMeXyTOYHOM aTTeCTauMu pacKpbiBaeTCA B  KOMNAeKTe
KOHTPONUPYOWUX MaTepuanoB, npeAHa3HAYEHHbIX AN MNPOBEPKU COOTBETCTBUSA
YPOBHA MOArOoTOBKM No AucuunnuHe TtpeboBaHuam OI0C, KoTopble XPaHATCA Ha
Kafpeape-pa3pabotunke PMA B neyatHoMm Buae u B INOC.

9. Ilepeyenr  MHGOPMALMOHHBIX  TEXHOJOIMH,  HCHOJb3yeMbIX  IPH
OCYLIECTBJICHMH 00pa30BaTeJbHOr0 Ipouecca Mo AMCUMIVIMHE, BKJIIOYas
NepeyeHb MNPOrPaMMHOrO olecnedyeHUsT M HMHEPOPMALMOHHBIX CIPABOYHBIX
CHCTEM

Ans ycnewHoro oCBOEHUSl AWNCLMNAMHLI UCMOMNb3YNTCA pecypcbl 3NEKTPOHHOW WHHOPMALUOHHO-
obpasoBaTenbHoii cpejpl, ob6pa3oBaTenbHble WHTEpPHeT-MOpTanbl, rnobanbHas KoMNblTepHas
ceTb  UHTepHerT. B npouecce M3yuyeHMs  AMCUMMNMHB  NMPOMCXOAMT  WMHTEpPAKTUBHOE
B3auMoAeiicTBUe obyualwerocs C npernojaBaTeneM uyepes NUUHbA KaBUHET CTyAeHTa.

Nenn Hcnoan3yeMoe nporpaMmmHoe odecnedyeHmne

Acrobat Reader

LibreOffice

Chrome

Windows

AHTusupyc Kaspersky

Flash Player

UVTWIWIN N (==

Total Commander

Nenn I/ICHOJIb3yeMl>Ie l'[pO(l)eCCI/IOHaJIbeIe 0a3bl JaHHbIX U HH(bOpMaIIHOHHbIe
CIIPpaBO4YHbIC CUCTEMBI

1 HaumoHnanbHas 3nekTpoHHas 6ubnuoteka (H3Bb) - cBOGOAHBIA AOCTYNn uuTaTeneii
K (oHaam poccuiickux 6ubnuotek. CoAepXUT  KOMNEKUMM  OUUDPOBAHHLIX
AOKYMEHTOB (KaK OTKPbLTOro JAoCTyna, TaK W OrpaHUYeHHbX aBTOPCKUM
npaBoM), a TaKke KaTanor W3jaHuWii, XxpaHauuxca B 6Gubnuotekax Poccum.
(http://H36.pd/)

10. Omnmcanue  MaTepHATbHO-TEXHHMYECKON  0a3pl, HeOOXOaUMOM  JJd
OCYIIIECTBJIEHUSI 00Pa30BaTeJbHOI0 Mpolecca Mo JMCUMUILINHE

HanMeHoBaHMe clienAJIbHBIX OMELIEHUI U MOMeNIeHH 115l CAMOCTOATE/IbHOI padoThI

yuye6Hble ayAMTOpPUM Ans NpoBejeHUs yuyebHbIX 3aHATWI
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HanmMeHoBaHMe clienMAJIbHBIX OMEIIEHUI U MOMeNIeHH i 1715l CAMOCTOSITE/IbHOI padoThI

MOMelleHUa AN CaMOCTOATENbHOM paﬁoTbI

MaTepuanbHO-TexHUYecKoe o6ecneueHue " opraHu3aums
o6pa3oBaTenbHOro npouecca NoO AUCUMNNMHE  ANA  WHBANMAOB M NuU C
OrpPaHWUEHHbIMW BO3MOXHOCTSIMM 3J0POBbSi OCYWeECTBNSIETCA B COOTBETCTBUU C
«MonoxeHnem 06 06yyeHMM MHBANUAOB M NUL C OrpaHUYEHHbHIMM BO3MOXHOCTSMM
3/0POBbS» .
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