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1. HEJIU U 3AJAYH OCBOEHUA JUCHUIIVIMHBI

HCHHMI/I OCBOCHUA NUCIMIIIINHBI «Dusnkay IBISIOTCS:

— (opMUpOBaHHE Yy CTYACHTOB HAYYHOTO CTWISIMBIIUICHUS, YMEHUS MPUMEHSTH (HU3HUECKUE
METO/Ibl UCCIIEIOBAHUS B PELICHUH 33/1a4;
— OBIIQJICHWE CTYACHTaMH MAaTEeMATHYECKUM alllaparoM, HEOOXOAMMBIM I PEIIeHUs
TEOPETUYECKUX U MPAKTHUYECKUX 3aau;
— pa3BUTHE y CTYACHTOB IpejcTaBicHre 0 BceneHHoil B menoM kak (usndeckoM 00BEKTe U ee
ABOJIIOLIMH, O (PYHAAMEHTAIbHOM E€MHCTBE €CTECTBO3HAHUS;
— YMEHHUE OPHUEHTHUPOBATHCSA B MOTOKE HAYYHOW M TEXHHYECKON MH(OpMAaNUM M MPUMEHEHHS B
Oynyiiei HayqYHO-UCCIIEI0BATEICKON M TPOSKTHO-ITPOU3BOICTBEHHOM JACSITEIHHOCTH.
3amaun TUCHUIUTUHBI «DU3HKa»:
- o0ecnevynTh BO3MOXKHOCTH (OpMHUpOBaHHE Yy oOOydarommxcs (YHKIHOHAIBHOW T'PaMOTHOCTH
Yepes BBITIOJTHEHUE HCCIIEI0BATEIHCKOW U TPAKTUUECKOHN IEeITeIbHOCTH;
- o0ecneyuTh 03HaKOMJICHHSI 00YJarOMIMXCACMETOJaMH HAYYHOT'O MO3HAHUS OKPY’KAIOIIEro MUpa,
a Takke ¢ (U3MYECKHUMHU OCHOBAMHU COBPEMEHHOTO MPOM3BOACTBA U OBITOBOTO TEXHHUYECKOTO
OKPY’KEHHSI YEJIOBEKa;
- CcmocoOCTBOBaTh (OPMUPOBAHUIO COOCTBEHHOW TIO3HWIIMM TIO OTHOWIEHUIO K (pu3uvecKkon
nH(pOpMaLIUY, TOTYYeHHON U3 Pa3HbIX HICTOYHHUKOB.
- CHocoOCTBOBAaTh  OBIAJICHUIO OCHOBAMH  Y4eOHO-MCCIIEOBATENLCKONH  JIEATEIHHOCTH U
MPUMEHEHUIO MOTYYESHHBIX 3HAaHUM [P PEIICHUN MPAKTUUECKUX U TEOPETUYECKUX 3a/1ad.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII

VYueOnass aucummmuHa «@umsukay (Odb.04)oTHocuTCcs K 00s3aTENBHONM YacTH  IHKJIA
00111e00pa30BaTeNbHBIX JUCIUIUIMH (COIUATEHO-9KOHOMHYECKUH TPO(IIIb ) HAXOAUTCS B JIOTUYECKON U
CTPYKTYPHO-METOANYECKOU CBsI3U ¢ ApyruMu yactsamu OITOII.

Jucuummza «@usnkay ocBauBaeTcs Ha 0a30BOM ypoBHE, U3ydaercs B 1 U 2 cemecTpe.

[IpenmetHas o6nacth — «EcTecTBeHHO-HAYUHBIE TIPEIMETHI».

Mexmnpeamernbie cszu: Mmatematuka (O/I1.01), uadopmaruxa (OA11.02)

TpeboBaHust kK BXOJHBIM 3HAHUSIM, YMEHHUSIM U KOMIIETEHIIUSAM CTy/A€HTa (OPMUPYIOTCS Ha OCHOBE
MIPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHMUS.

3. INIAHUPYEMBIE PE3YJIbTATHI OCBOEHWS YUEBHOM TUCIUTLIVHBI

OcBoenne coaepxaHus yueOHONU nuciuminHbl «Pusnka» odecrnedynBaeT JOCTHKEHUE CIIETYIOIINX
pe3yabTaToB:

1) INYHOCTHBIM, BKIIIOYAIOLIUM:

0CO3HaHME 00YJarOIUMUCS POCCUICKON TPaKIaHCKON HIICHTUYHOCTH;

TOTOBHOCTB K CAMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPENEICHUIO;

HAJIMYME MOTUBAIMH K O0YUEHUIO ¥ TMYHOCTHOMY Pa3BUTHIO;

L[EJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHEN IO3UIMH JMYHOCTH HA OCHOBE JyXOBHO-HPAaBCTBEHHBIX
neHHocrerd HaponoB Pocculickoit denepanuu, UCTOPUYECKUX M HALMOHAJIBHO-KYJIBTYPHBIX TPAaJHLIMMA,
(GopMHpOBaHHE CHUCTEMBl 3HAYMMBIX I[IEHHOCTHO-CMBICJIOBBIX YCTQHOBOK, AHTHUKOPPYNIIMOHHOIO
MHUPOBO33PEHUS, MPABOCO3HAHUSA, IKOJOTHUECKOW KYJIBTYphI, CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
JKU3HEHHBIC IUIAHBI;

2) METanpeaMEeTHbIM, BKIIFOUAIOIINM:

OCBOECHHbIE OOYyYalOIIMMUCS MEXKIPEIMETHbIC IOHATUS M YHHUBEpCAJbHbIE Yy4eOHbIE IeHcTBUSA
(perynsaTuBHBIE, IO3HABATEIbHbBIE, KOMMYHUKAaTUBHBIE);

CIOCOOHOCTh MX MHCHOJb30BAHHSA B IO3HABATEIbHOW M COLMAIbHON IPAKTHKE, T'OTOBHOCTh K
CaMOCTOSITETbHOMY TUIAHWPOBAHHUIO M OCYIIECTBICHUIO YU€OHOH NIeATeNTbHOCTH, OPraHu3alul yueOHOTro
COTPYJHUYECTBA C IIEJAarOrMYeCKMMHM pPa0OTHUKAaMM M CBEPCTHUKAMH, K YYacTHIO B IIOCTPOECHUU
WH/IMBUYaIbHOM 00pa30BaTeIbHOM TPAEKTOPUH;

OBJIa/ICHUE HAaBbIKaMM y4eOHO-UCCIIEJ0BATENIbCKOM, TPOEKTHON M COLIMATIBHOM 1€ TEIbHOCTH;



3) npeaMeTHBIM, BKJIIOYAIONIMM: OCBOCHHE O0YyYaIOIIUMUCS B XOJ€ U3yYeHHs y4eOHOro MpeaMeTra
HAYYHBIX 3HAHUH, YMEHUH U crIOCOOOB NEHCTBUH, crielU(pUUECKUX Ui COOTBETCTBYIOLICH NMpeIMeTHON
o0nacTu.

1) copmMHUpOBaHHOCT MPEACTABICHUI O PONIM U MecTe (U3UKUM M aCTPOHOMHM B COBPEMEHHOMU
Hay4YyHOM KapTHHE MHpa, 0 CUCTeMooOpa3yrollel poiu (U3UKU B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKH
Y COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJle POCCUUCKUX M 3apyOeKHbBIX YUECHBIX-(HU3HKOB B pa3BUTHE HAYKH;
MOHUMaHue (U3NYECKON CYIIHOCTH HAOMI0JaeMbIX SBIEHUH MHKPOMHpPA, MakKpoOMUpa U MEraMupa;
[IOHUMAaHHUE pOJIM AaCTPOHOMHMM B IPAKTUYECKON JEATEIBHOCTH YEJIOBEKa M JAJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHUHU, POJIM (U3UKHU B (POPMHUPOBAHUHU Kpyrozopa u (PyHKIHMOHAIBHON IPaMOTHOCTH
4eJI0BEKa AJIs PELIEHUs IPAaKTUUECKUX 3ajay;

2) chopMHPOBAHHOCTh YMEHHI pacro3HaBaTh (U3UYECKUE SIBICHUS (IIPOILIECCH) U OOBSICHATHh UX
Ha OCHOBE M3YYEHHBIX 3aKOHOB: DPAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE JABHKEHUE,
cBOOO/IHOE TaJICHHUE Tel, IBUKEHHE MO OKPYKHOCTH, MHEPLHUs, B3aUMOJCICTBHE Tel, KoyiebaTelbHOe
JBMKEHHUE, PE30HAHC, BOJIHOBOE ABIIKEHHE; MU Py3Hst, OpOyHOBCKOE ABMIKEHHUE, CTPOCHUE KHUIKOCTEH U
TBEPABIX Te€J, W3MEHEHHe o0bemMa Tel IMpU HarpeBaHUM (OXJIAXKIEHHH), TEIJIOBOE pPaBHOBECHE,
HCIIapeHHe, KOHJEHCAlMsl, IUIaBJICHUE, KPUCTAUIN3alMsl, KUIIEHUE, BIaKHOCTh BO3/AYXa, CBSI3b CpEAHEU
KMHETUYECKOM HHEpPruM TEIUIOBOTO JABIXKEHHS MOJEKYyNl ¢ aOCOJIIOTHOM TeMIlepaTypoi, MOBBILICHHE
JIABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM COCYAE, CBA3b MEX]y IapaMeTpaMu COCTOSHUS Ta3a B
M30IIpoIeccax; JJIEKTPU3alus Tell, B3aUMOJICHCTBUE 3aps/ioB, HArpeBaHHE NPOBOJHUKA C TOKOM,
B3aMMO/JICIICTBUE MAarHUTOB, IEKTPOMAarHuTHasl UHAYKIMS, AEMCTBUE MarHUTHOTO NOJIsl HA POBOJHUK C
TOKOM W JBIKYIIMHCS 3apsij, OJCKTPOMarHUTHble KojeOaHus M  BOJIHBI, MNPSIMOJMHEHHOE
pacrpocTpaHeHHE CBETa, OTPAXKEHHE, IPEJIOMIICHUE, HHTepPepeHINs, TU(paKIus U MOIIPU3ALUS CBETA,
nucrnepcusi cBeta; (oTodNIeKTpudeckuil 3pQeKT, CBEeTOBOE AaBlieHHE, BO3HUKHOBEHHE JMHEIYaTOro
CIIEKTpa aTOMa BOAOPO/Ia, €ECTECTBEHHAs! U MCKYCCTBEHHAsl PallOaKTUBHOCTb;

3) BiazieHne OCHOBOMOJAralomUMHU (PU3UYECKUMHU MOHATUSIMUA U BEJTMYUHAMU, XapaKTEePU3yIOIIUMU
¢usnyeckue Tmpouecchl (CBA3aHHBIMH C MEXaHMYECKHM JBIDKEHHEM, B3aMMOJACHCTBHEM  Tell,
MEXaHUYECKUMHU KOJICOAaHUSIMU U BOJIHAMU; aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM BEIIECTBA, TEIJIOBBIMU
IIpoLeccamMy; 3JEKTPUYECKMM W MarHUTHBIM MOJIAIMH, 3JIEKTPUYECKHMM TOKOM, 3JIEKTPOMAarHUTHBIMU
KoJeOaHUsSIMU M BOJHAMH; ONTHYECKMMHM SIBIICHUSIMU; KBAaHTOBBIMU SIBICHUSIMH, CTPOEGHHEM aTromMa U
aTOMHOTO s/ipa, PaJllOAKTUBHOCTHIO); BIaJICHUE OCHOBOIIOIATAIOUIMMHI aCTPOHOMUYECKUMH NOHITUAMH,
MO3BOJISIIOIIMMH  XapaKTEPHU30BaTh IMPOLECCHl, MPOUCXOMSIINE Ha 3BE3[aX, B 3BE3JHBIX CHCTEMax, B
MEXTaJTaKTHYECKOH cpefie; NBMKEeHHE HeOSCHBIX Tell, 3BOJIIOLINIO 3Be3]1 U BeeneHHO;

4) BnazicHUE 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPHUSIMU (3aKOH BceMupHoro tsarotenus, I, 11 u 111
3aKkoHbl HpIOTOHA, 3aKOH COXpaHEHUS] MEXAHWYECKOM 3HEPIUHU, 3aKOH COXPAHEHMsI UMITYJIbCA, TPUHIIMII
CYNEpPIO3UIMN CUJI, NPUHLUI PABHONPABHOCTHM WHEPUUAIBHBIX CHCTEM OTCYETAa; MOJEKYISPHO-
KMHETUYECKYIO TEOPUIO CTPOEHUS BEILECTBA, FA30BbIE 3aKOHBI, NIEPBBIM 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpAaHEHHUs JJIEKTPUUYECKOro 3apsga, 3akoH Kymnona, 3akoH Oma [y ydacTka Lenu, 3akoH Oma s
IIOJIHOW DJIEKTPUYECKOW wLenu, 3akoH [xoyns - JIeHma, 3aKOH 3JIEKTPOMarHMTHOW WHIYKLUH, 3aKOH
COXpaHEHUs SHEPIUH, 3aKOH MPSIMOJUHENHOIO PACIIPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH
IIPEJIOMJIEHUSI CBETA; 3aKOH COXPAHEHUS SHEPrHM, 3aKOH COXPAHEHHWsS HMMITYJIbCA, 3aKOH COXPaHEHMS
AIEKTPUYECKOTO 3apsia, 3aKOH COXPAHEHUs MAacCOBOT0 4Mcia, OCTyaTel bopa, 3aKk0H paguoaKkTUBHOIO
pacriaza); yBepeHHOE UCIOIb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTE! MpH aHanu3e (PU3MUECKUX SBICHUN U
IIPOLIECCOB;

5) yMeHHue Y4YMTHIBaTh T'PAaHUIBl MPUMEHEHHUS WM3YUYEHHBIX (U3MUECKUX MOJEJeH: MaTepuaibHas
TOYKa, MUHEpPLUAIbHAs CUCTEMA OTCYETA, UI€ATIBbHBIN T'a3; MOAEIIH CTPOCHUS I'a30B, KUAKOCTEN U TBEPABIX
T€J, TOUEYHBIN IEKTPUUECKUH 3apsij, sAEpHas MOJAEIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO pa MpU
pereHnu GU3NIECKUX 3a71ad;

6) BiaJeHHE OCHOBHBIMU METOJAMH HAayYHOTO MO3HAHMA, UCIOJIb3yeMbIMU B (pU3HKeE: MPOBOAHUTH
MpsiMble U KOCBEHHBbIE U3MEpPEHUs (PU3NUECKUX BEIUYMH, BHIOMpAs ONTUMAIbHBIA CIIOCOO M3MEpEHUs U
UCIOJIb3YSl H3BECTHBIE METOJABl OLICHKM IOTPEIIHOCTEW M3MEpPEHMH, IPOBOJUTH HCCIIEJOBaHUE
3aBUCUMOCTEHN (PU3MUECKUX BEJIMYMH C HMCIIOJIb30BAHUEM MPSMBIX U3MEPEHHM, OOBICHITH MOJIyYEeHHBIE
pe3yJbTaThl, UCTIONB3Ys (PU3NYECKHE TEOPHH, 3aKOHBI M MTOHSTHUS, U eNIaTh BHIBOJIBL;, COOIIOAATh TpaBUIIa
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0e30macHOTO TpyJa MpHU MPOBEJACHUHM HCCICIOBAaHWM B pPaMKax ydeOHOTO IKCIEpPUMEHTa M y4eOHO-
HCCIIEIOBATENILCKON JCSITEIFHOCTH C HWCIOJB30BaHUEM ITU(PPOBBIX H3MEPUTEIBHBIX YCTPOWCTB H
nabopaTtopHoro obopynoBaHus; cHOPMHUPOBAHHOCTH MPEACTABICHUN O METO/ax MOJYYEeHHS HAy4YHbBIX
ACTPOHOMHUYECKUX 3HAHUM;

7) chopMHUpPOBAHHOCTH YMEHHUS peliaTh pacyeTHbIC 3a7adyd C SBHO 3aJaHHOM (U3HYECKOU
MOJIETIBIO, HCTIONB3Yys (PM3MYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3aJa4d BHIOUPAThH
(DUBUYECKYI0 MOJIETh, BBIICTATh (DU3UYECKHUE BETUYMHBI U (HOPMYIIbI, HEOOXOAMMBIC IS €€ PEIICHUs,
MIPOBOANTH PACUEThI U OIEHUBATH PEATBHOCTH MOJYYCHHOTO 3HAYCHHs (PM3UYCCKONM BETUYHMHBI; PElIaTh
KaueCTBEHHbIE 3a/1a4M, BHICTpanBas JJOTHYECKH HEMPOTUBOPEUHUBYIO IIEMIOYKY PACCYKIECHUI ¢ OMOpOil Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

8) copMUPOBaHHOCTh YMEHHS NPUMEHATH IOJyYEHHBIE 3HAHUA JUIsI OOBSICHEHHUS YCIOBUM
MPOTEKaHUs (PU3NICCKUX SIBICHUN B MPUPOJIE U IS MPUHATHUS MPAKTUICCKUX PEIICHUN B TIOBCETHEBHOM
KU3HHM JUIsl oOecriedeHusi 0€301acHOCTH MpU OOpalleHHH ¢ OBITOBBIMH NMPUOOPaMU M TEXHUYECKUMH
YCTPOMCTBAMHU, COXPaHEHUS 30POBbsI U COOTIOCHHSI HOPM IKOJIOTHYECKOTO MOBEACHHS B OKPY KaIoIIei
cpene; TMOHUMaHWE HEOOXOIMMOCTH NPUMEHEHHUS JOCTI)KEHWH (QU3MKM UM TEXHOJOTHH  JuIs
paIMoOHaIBLHOTO MIPUPOIOTIONB30BAHUS;

9) chopMHUPOBAHHOCTH COOCTBEHHOW IIO3WIIMM IO OTHOIICHHWIO K (u3HUecKoi WH OpMaIH,
MOJIy4aeMOl W3 Pa3HBIX HMCTOYHHUKOB, YMEHHUW HCIOJIb30BaTh IU(POBBIE TEXHOJIOTUU MJis TOWCKA,
CTPYKTYpUPOBAHHUS, MHTEPIIPETAIMA U MPEJICTaBICHUs] Y4eOHOM M HaydHO-MOMYJISpHOW MH(OpMaLUU;
pa3BUTHE YMEHUH KPUTHUECKOTO aHAJIN3a OTydaeMoi nH(popMaInu;

10) oBnajgeHue yMeHHSIMH pabOTaTh B TIPYIIE C BHINOJHEHHUEM Pa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATH PabOTy TPYIIIEI, PAIIHOHATBHO PACIPENCATh NEATEIBHOCTh B HECTAHIAPTHBIX CUTYAIIUX,
a/IeKBaTHO OLICHUBATh BKJIAJ KaXXJ0T0 U3 YUaCTHUKOB TPYIIBI B PEHICHUE pacCMaTpUBAEMO TPOOIEMBI.

4. OFBEM JUCHUILIVHBI U BUJIbl YYEBHOM PABOTbHI
OOmwmii 00beM JUCHUIUIMHBI COCTABIAET 78aKaleMUUYEeCKUX YacoB.

Ounas Gopma oOyueHHs

N Bcero Cemectp:
Bun yaeOHO# paboThI 4ACOB 1 7
AyauTOpHBIE 3aHATHS (BCEro) 76 32 44
B TOM YHCJIE:
Jlexmum, ypoxu(JI) 38 16 22
[Tpaktuueckue 3anstus (113) 36 16 20
CamocrositesbHas padora (Bcero) (CP) - - -
dopma TPOMEKYTOUHOU aTTECTALUHI 4 4
KOHTPOJTh
8 Hap; Hud.
paora 3a4yeT

O01mmii 00bemM, yac 78 34 44

5. COAEP)KAHUE U CTPYKTYPA JUCHUITJIMHBI

5.1. Conep:xaHue TUCHMIIMHBI

Ne paznena HaumenoBanue
Conepxanue pa3zena (TeMbl)
(TembI) pasnena (TeMbl)
®usuka u MeToapl HAay4HOTO MCCIIENOBAaHUS (U3NYECKUX  SBICHUH.
1 €CTECTBCHHOHAYYHbI | MomenupoBanue  (PU3WYECKUX  SIBJICHUH ©  IPOIIECCOB.
METOJI TO3HAHUS Du3n4ecKul 3aKOH — IpaHULbl IpUMEHUMOCTH. Dusnueckue




MPUPOJIBI

TEOpUU W TPUHLHUII COOTBEeTCTBUA. Ponb u Mecto Qu3uku B
(GopMHpPOBaHUN COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B
MIPAKTUYECKOU NESITEILHOCTH J0Ae. Dusuka u Kyiemypa.

Mexanuka

[Ipeamer u 3agaun kinaccuuecko mexanuku. Kunemaruueckue
XapaKTEPUCTUKH MEXAHMYECKOro ABWXKeHus. Moxaenn Ten u
JIBWKECHUU. PaBHOYCKOpEHHOE IpSMOIMHEHHOE JBUXKCHUE,
CBOOOJTHOE TaZICHUE, IBM)KCHHE Tella, OPOIIEHHOTO MO YIJIOM K
TOPU30HTY. JBr>xeHue TOYKH o OKPY>KHOCTH.
IlocmynamenvHoe u epawjamenvroe 08udxiCeHUe MEePO020 mela.
Bzaumopenicteue  ten.  IlpuHumn  cymeprno3uuuud  CUJL.
NuepumanbsHas cucteMa oTcyeTa. 3aKOHbl MexaHuku HbroToHa.
3akoHel BcemupHoro Ttarorenusi, I['yka, cyxoro TpeHHs.
JIBukeHre HeOECHBIX Tel M HUX HCKYCCTBEHHBIX CITYTHHUKOB.
AHenenusa, muabnodaemvie 8 — HEUHEPYUATLHBIX — CUCEMAX
omcuema.

Nmnynbe cunbl. 3aKOH M3MEHEHUSI U COXPAHEHHUS HUMITYJIbCA.
PaGoTa cuiibl. 3aKOH U3MEHEHUS U COXPAHECHHS YHEPTHH.
PaBHOBecue MarepuanbHOM TOYKM M TBEPAOIO Teia. Y CIOBUS
PaBHOBECHS TBEPAOTrO TeJIa B MHEPLUAIBHOM CHUCTEME OTCUETA.
MowmeHT cuiibl. PaBHOBecHe KMAKOCTM M raza. J[BukeHuUe
KUAKOCTEH U Ta30B. 3aKOH COXpaHeHUs dHepeuu 6 OUHAMUKE
JHCUOKOCIU U 2a3A.

MonexynspHas
¢buszmka

[Ipeamer u 3amaun MosieKysipHO-KuHeTHYeckor Teopun (MKT)
U TEPMOJIMHAMUKHU.

OkcniepuMeHTanbHbie  qokazatenbctBa MKT.  AoOcomoTHas
TeMIlepaTypa Kak Mepa CpeIHEW KHHETHUYECKOW JHEpruu
TEIJIOBOTO JBMKEHUs YacTHUIl BellecTBa. MoJenp HIeaabHOTo
raza. [laBnenue raza. CBsi3b MeXAYy JaBJIECHUEM U CpeaHEH
KMHETUYECKOM  DHEpPrued  MOCTYMaTeJbHOIO  TEMJIOBOTO
JBUKEHUSI MOJIEKYJT UJI€alIbHOTO ra3a.

Mopenp uaeanbHOro rasa B TEPMOJAUMHAMUKE: YpPaBHEHHE
MenpneneeBa—Knanelipona, BbIpa)K€HHUE JUIsl  BHYTPEHHEU
sHepruu. 3akoH JlanbToHa. ['a30BbIe 3aKOHBI.

ArperatHble cOCTOsSiHUsL BemiecTBa. Da3oBble MEPEXObIL.
[IpeoOpazoBanne  sHeprurm B (a3o0BBIX  IEpexojiax.
Haceiennble 1 HeHachllleHHbIE Mapbl. BiakHOCTH BO3ayXa.
Mopenb cTpoeHus XUAKocTel. [losepxnocmuoe namsdcenue.
Mopnens cTpoeHUs TBepAbIX Tel. Mexanuueckue ceolicmea
meepovix mei.

Buytpennsist sHeprus. Pabota u Temonepenada Kak crocoObl
M3MEHEHUS BHYTPEHHEHN SHEPIUU. ITepBbiii 3aKOH
TePMOAMHAMHUKHU. AJuabaTHBIA TIpolecc. Bmopou 3aKoH
MepMOOUHAMUKU.

[IpeoOpazoBanust dSHeprud B TEIUIOBBIX MammnHax. KIIJ]
terioBo MamuHbl. [{ukn Kapro. Dxomoruveckue mpooOieMbl
TEIJIOOHEPTETUKH.

DneKTpoANHAMUKA

[IpenMer w© 3agauv  BJEKTPOJAMHAMHUKHU. IDJIEKTPUUYECKOE
B3auMOJIeCTBUE. 3aKOH COXPaHEHUS 3JIEKTPUUYECKOIrO 3apsija.
3aKkoH Kynona. HanpsixkenHocTh u MOTEHIIN A
3JIEKTPOCTATUIECKOTO IOJIA. [TpuHIHN CYIIEPIIO3ULIUU
ANIEKTPUYECKHUX MoJjeh. PazHocTe nmoreHnuanos. [IpoBoauuku u
JTUAJICKTPUKA B 3JEKTPOCTATUYECKOM MOJie. DJIEKTpUUecKas
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eMkocTh. Konaencarop. DHeprus 3JeKTPUIECKOTO MOJIs.
[IoCTOSIHHBIM 23JEKTPUUECKUN TOK. OJIEKTPOABMKYILIAS CHIIA
(OAC). 3akon Oma sl TOJTHOM AJICKTPUYECKOW  IICTIH.
DIEeKTPUUECKUI TOK B MeTaiax, ANEKTPOJIUTAX,
MOJYNPOBOJIHUKAX, Tra3ax M Bakyyme. [lmaszma. Onexkmponus.
[MonynpoBoauukoBbie Mpubopsl. Céepxnposodumocniv.
MaruutHoe mosnie. Bektop marHuTHOW HMHAYKUMU. [IpuHIun
CyNEpHO3HMIMM  MAarHuTHBIX  moJie. MarHutHoe — moJe
IPOBOJIHMKAa C TOKOM. JIelicTBME MArHWTHOrO TMOJds Ha
MPOBOJIHUK C TOKOM M JBWXKYILIYIOCA 3apsDKEHHYIO YacTHILY.
Cuna Amnepa u cuna JlopeHua.

IToTok BEKTOpaA MarauTHOH HHAYKLIUU. SIBnenune
AJIEKTPOMArHUTHOM  WHIAYKUHMHU. 3aKOH AJIEKTPOMAarHUTHOMN
uaaykaud. OJAC MHAYKIMM B ABUXKYIIUXCS TMPOBOJHHUKAX.
[IpaBuno Jlenna. fABneHne caMOMHAYKIMU. WHIYKTUBHOCTB.
DOHeprusi 3JEeKTPOMArHUTHOrO TOJis. MarHuTHble CBOWCTBA
BEIECTBA.

DneKTpoMarHuTHoe Tojie. BuxpeBoe snekTpuyeckoe Ioe.
DJIEKTPOMarHuTHbIE BOJIHBL. (CBOWCTBA 3JIEKTPOMAarHUTHBIX
BONH. JlMama3oHbl SJIEKTPOMArHUTHBIX U3JIYYEHHH U UX
[IpaKTUYECKOe IpuMeHeHue. IIpuHuounel paguocBsizu U
TEJICBUJICHUS.

Konebanus u BoJIHBI

Mexanunueckue KojeOaHMs W BOJHBL. AMIUIMTYJA, HEPUOL,
yacrora, (Qaszakonebanuii. [IpeBpamieHuss dSHEpruM  MpH
KOJICOaHUSX. BolHyoicOeHHble KolebaHusl, pe3oHaHC.
[lomepeunsle W TPOAONbHBIE BOJHBL. DHEPIUS  BOJHBIL.
Wntepdepennys u audpaxiys BoiaH. 3BYKOBBIE BOJIHBI.
OnekTpoMarHuTHele KoneOaHus. KoneOaTenbHBIH  KOHTYP.
CBoOOAHbBIE 3JIEKTPOMArHUTHbIE KoJeOaHus. BbIHYXIeHHbIE
3NIEKTpOMarHuTHhIe KosneOanus. Pezonanc. IlepeMeHHBIN TOK.
Konnencarop M KkaTymka B LeNM IEPEMEHHOIO TOKa.
[IpousBoacTBO, Tmepenada W MOTPEeOJCHUE DIIEKTPHUYECKON
SHEPIrUU. DnemMeHmapuas meopus mpancgopmamopa.

Onrtuka

I'eomerprueckass onrtuka. lIpsamonuHelHOe pacmpocTpaHeHue
CBeTa B OJHOPOJHOW cpene. 3aKOHbl OTPAKECHUS U
npenomyieHuss  cBera. llogHoe  BHYTpeHHee  OTpakKEHHE.
Onrtuueckne mnpudbopbl.BomHOBEIE cBoiicTBa cBeTa. CKOPOCTH
ceera. Murtepdepenuus cera. KorepentHocts. [ludpakuums
ceera. [lonspuzanus ceera. [ucnepcusi cBera. IIpakrudeckoe
IPUMEHEHHE NIEKTPOMArHUTHBIX M3JTYy4EHUH.

WMHBapraHTHOCTb MOJYJIsI CKOPOCTH cBeTa B BakyyMe. [IpuHnmn
OTHOCUTENIbHOCTH JUHIITeHHA. [Ilpocmpancmeo u epems 6
CNeYUanbHOU Meopuu OMHOCUMENbHOCMU. DHep2us U UMNYIbC
c80000nol yacmuysl. CBA3b MacChl M JHEPrUU CBOOOTHOU
YaCTULbl. DHEPTHUs IOKOS.

KsanToBas ¢usnka

[Ipenmer u 33124 KBAHTOBOW (PU3UKHU.

TenmoBoe wu3nyueHnue. PacmpeneneHue sSHEPruM B CIEKTpE
abCOIIOTHO YEPHOTO Tea.

['mnoresa M. Ilmanka o xBaHTax. DoTodhdext. OmnbIThI
A.T. CroneroBa, 3akoHbl (oToddpdekra. VYpaBHeHue A.
OitamreitHa 1151 hoTodddekra.

®otoH. Onvimut [1.H. Jlebedesa u C.U. Basunosa. I'nnoresa Jl.
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e bpoiisisi 0 BOJIHOBBIX CBOMCTBaX 4yacTull. KopnyckyiasipHO—
BOJIHOBOH IyanusM. Jugpakyus snekmponos. JlaBieHne cBera.
CooTtHotienne HeomnpeaeneHnoctel [ 'eizendepra.

Mogenu crpoenusi atoma. OOBSCHEHHE JMHEHYATOr0 CHEKTPa
BOJIOpPOJIa Ha OCHOBE KBaHTOBbIX moctyinatoB H. bopa.
CIOHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE CBETA.

CocrtaB u cTpoeHue aroMHOro siapa. M3otonsl. AnepHbie CUITBI.

JledexT Macchl M SHEPTHSI CBSI3U SApa.

DU3HKA ATOMHOLO 3aKOH paJMOaKTUBHOIO pacmnaja. SnepHble peakiyuu, peakiuu

8 apa JeneHus U cuHresa. llenHas peakuus neneHus saep. SlnepnHas
SHepreTuka. TepMosiAepHbIN CUHTES.

DneMeHTapHble YacTullbl. OyHIaMEeHTAIbHbIE B3aUMOICHCTBHUS.

Yexopumenu anemenmapnvix wacmuy.

[IpumeHNMOCTh 3aKOHOB (DU3UKU N1 OOBSCHEHUS TPUPOIBI
KOCMHYeCKNX 00bekTOB. CoylHeyHas CHUCTEMa. 3Be3Obl U
UCTOYHUMKHM uX sHepruu. Knaccudukanus 3se3n. DBononus
9 Crpoenue Beenennoit | CosHiia v 3Be3 /1.

lNanmaktuka. [pyrue ramaktuku. [IpocTpaHCTBEHHO-BPEMEHHBIE
MacmTabbsl HaOmomaemoit Bcenennoit. IlpencraBmenue 00
sBOOIMU Beenennon. Temnas mamepus u memuas sHepusl.

5.2. CTpyKTypa IMCHUIUIMHBI (TEeMATHYeCKOE IJIAHUPOBAHNE)

Ounas dopma 00yueHus

Nepazpnena HamMeHoBaHMe pasiena (Tembi) KonmuectBo yacos
(TeMbI) P Beero | J | I3(C) | JIP | CP
1 cemectp
1. ®u3uKa U €ECTECTBEHHOHAYUYHBIN METO 4 ) 2 i i
MO3HAHUS PUPOIBI
2. Mexanuka 8 4 4 - -
3. MonekynspHas ¢puznka 10 4 4 - -
4. DneKTpoJuHaAMHKA 12 6 6 - -
IIpomMexyTouHas arrectanus 2
2 ceMecTp
5. KonebGanus u BoJHBI 8 4 4 - -
6. Onrtuka 8 4 4 - -
7. KBanrtoBas ¢usnka 8 4 4 - -
8. ®du3nka aTOMHOTO si/ipa 12 6 4 - -
9. Crpoenue Beenennoit 8 4 4 - -
IIpomexxyTouHas arrecranus 2 -
Oo0mmii 00beM, yac 78 38 38 - 2

5.3. IIpakTH4yeckne 3aHATHS U CEMHHAPBI

Ounas dhopma 00yueHus

Ne
Konuuectso
Nen/m | pa3znena Tema
4acoB
(TeMbl)




1 1. ®du3rKa U €CTECTBEHHOHAYYHBIN METO ] TO3HAHUS TPUPOIBI 2
2 2. MexaHuka 4
3 3. MounekynsapHas pu3uka 4
4 4. DIIEKTPpOANHAMUKA 6
5 5. Konebanus 1 BOJIHBI 4
6 6. Onrtuka 4
7 7. KBanToBas ¢pusuka 4
8 8. ®du3rKa aTOMHOTO SIIpa 6
9 9 Crpoenue Beenennoit 4
Oommii 00beM, yac: 38

5.4. JlabopaTopHbIe padoThI

HE TPeyCMOTPEHBI
5.5. CamocTosiTe/ibHOE M3Yy4YeHHE Pa3/1es0B (TeM) TUCHHILINHBI

Ounas hopma 00yueHus

Nopaznena TeMbl,BBIHOCUMBIEHACAMOCTOSATEIbHOEU3YYE KomunuectBo
(TembI) HUE 4acoB

3 MonexynspHas pusuka 2

6. YYHEBHO-METOANYECKOE n NHO®OPMAILIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHBI
6.1. OcHoBHas iuTEpaTypa
1. Mskumes, I'. 5. ®usuka. 10-if kmacc. ba3oBelii u yrinyOneHHblid ypoBHH : yueObnuk / I'. Sl
Msxkumes, b. b. byxosues, H. H. Corckuii ; mox pen. H. A. IlapdentreBoit. — 11-e u3z., crep. —
Mockaa : IlpocBemenue, 2024. — 432 c. : wn. — (Kiaccuueckuii kypc). — ISBN 978-5-09-112178-0. -
Tekcr : anextponnsiid. - URL: https://znanium.ru/catalog/product/2157221
2. Mskumes, I'. 5. ®uszuka. 11-i1 xknacc. ba3oBwlii u yrimyOneHHbId ypoBHH : yueOHuk / I'. .
Msxkumes, b. b. byxosues, B. M. Hapyrun ; nox pen. H. A. IlapdpentbeBoit. — 12-e uzn., crep. —
Mocksa : IlpocBemenue, 2024. — 432 c. : [4] n. un. — (Kmaccuueckuit kypc). — ISBN 978-5-09-
112179-7. - Teker : anekrponnslid. - URL: https://znanium.ru/catalog/product/2157215
6.2. lonoiHUTEILHAS JIUTEPATypPa
1. Kamamuukos, H. II. ®wusuka : y4yeOHMK W TPAKTUKYM JUISI CPEAHEr0 MNpPOoeCcCHOHATHLHOTO

obopazoBanms / H. Il. Kamamuukos, C. E. MypaBeeB. — 2-¢ m31a., mepepadb. u gon. — Mocksa :
WznarensctBo HOpaiit, 2023. — 496 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-534-
16205-9. — Texker : snextpoHHwnd // OOpaszoBarenbHas mmiatdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/530614

2. Topnau, B. B. ®wusuka. 3amaun, Tectel. MeToanl pemieHust : ydeOHOe TocoOue IJisi CpPeIHEro
npodeccuonanbHoro oopaszoBanus / B. B. ['opnau. — Mocksa : U3natensctBo FOpaiit, 2022. — 301 c.
— (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-08112-1. — TekcTt : 37meKTpOHHBIN //
OobpazoBarenbHas mnatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/494416

PO-KABKAICKH HANBHBIA HHCTHT
BHBJIHOTEYHO-
HH®OPMALHOHHBIH
UEHTP
20262027

IHepuoauyeckue u3xaHus
1. BectHuk MockoBckoro Yuupepcutera. Cepus 3. @usuka. ACTpOHOMHUS [ DIEKTPOHHBIA pecypc].
Hoctynnerit apxus: 2023-2025. — Pexxum qoctyna: http://vmu.phys.msu.ru
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2. Bectnuk Ilepmckoro ynusepcurera. @usnka [DnekTpoHHbIN pecypc]. Joctynueiit apxus: 2011-
2022. — Pexxum poctyna:https://www.iprbookshop.ru/11595.html

3. Bectauk Poccuiickoro yHuBepcutera Apyx0bl HapomoB. Cepuss Maremaruka. MuHdopmaTtuka.
@uszuka| OnexkTpoHHbli  pecypc]. Jocrtynneni apxus: 2011-2024. — Pexum pocryna:
http://www.iprbookshop.ru/32515.html.

6.3.IlporpammHoeoOecniedeHu e
Microsoft Windows mwnu SIanexc 360
Microsoft Office Professional Plus 2019
Koncynprant-Ilntoc

Google Chrome unu SIanexc.bpaysep

6.4. ba3bl JaHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE U TOUCKOBbIE cucTeMbl, UHTEepHeT-pecypcehl
baza nanuwix IT cnerumanucra— Pexxum goctyma: http://info-comp.ru/
1C: bubnuoteka - https://www.sksi.ru/environment/eor/library/
[Touckoas cucrema Yandex - https://www.yandex.ru/
ITouckoBas cucrema Rambler -https://www.rambler.ru/
O6pasoBarenbHas miatdopma FOpaiit - https://urait.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
Jlns peasin3anuy IUCHUILIMHBI HEOOXOMMO CIIEYIOIlee MaTepUanbHO-TEXHUUECKOE 00ecTIeUeHNuE:

— s TPOBEACHUS JIEKIHH, YPOKOB — y4yeOHas ayIuTOpHsi, OCHAIlEHHas OOOpYyIOBaHUEM U
TEXHUYECKUMH cpelncTBaMu oOyJeHHUSI: yaeOHast MeOeb, JKpaH, MIPOEKTOP,
KOMIIBIOTEP, PACXOTHBIC MaTEPUAIIBI;

— IS IPOBEEHUS MPAKTUYECKUX 3aHATUI —ydeOHas ayAUTOpHs, OCHAIlEHHas 00OpYyIOBaHUEM U
TEXHUYECKUMHU CpeaCTBaMH 00y4YeHHS: yueOHas Meberb, JKpaH, IIPOEKTOP,
KOMIIBIOTEP, PACXOJHBIE MAaTEpUabl; KAONHET 0€30MaCHOCTH KU3HEAEATEIbHOCTH;

— s OpPTaHM3aLMU CaMOCTOATENBbHON padOThl - MOMEIICHHE, OCHAIICHHOE KOMIIbIOTEPHOM
TEXHUKOH € BO3MOYKHOCTBIO MOAKIIOUEHMs K ceTH «VIHTepHeT» M obecrnedeHueMm JIocTyna K
3JIEKTPOHHON MH(POPMAIMOHHO-00pa3oBaTeNbHOM cpeae HCTUTyTa, pacXoIHbIe MaTepHaIbl;

— I TEKYLIEro KOHTPOJIA M IPOMEKYTOUYHOM aTTecTalMy - ydyeOHas ayAMTOpUs, OCHAIIECHHas
00OpyJOBaHUEM M TEXHHUYECKUMH CpeiCcTBaMU oOyueHHs: yyeOHash mMeOesb, 3KpaH, MPOEKTOD,
HOYTOYK, pacXoJIHble MaTE€pPHUAJIbL.

8. OCOBEHHOCTHU OCBOEHUA JUCHUIIJIMHBI JIUHAMU C OIT'PAHUYEHHBIMHU
BO3MOXHOCTAMMU 310POBbA

OOyyaromuMcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI IPEIOCTABISAIOTCS CIielHaIbHbIe
yueOHMKH, y4eOHble TOCOOMS M IMIAKTUYECKHUE MaTepualbl, CHEIHMaJIbHbIE TEXHUYECKHE CpEeACTBa
oOyueHHUsT KOJUJIEKTUBHOTO M HWHIMBUAYAIBHOTO TIOJB30BAaHUSA, YCIYI'M acCHUCTeHTa (ThIOTOpa),
OKa3bIBAIOUIETO  OOYYaroOIMMCS  HEOOXOAMMYIO  TEXHHYECKYI0 IOMOIb, a TaKXKe YCIyrH
CYpAONEPEBOTUUKOB U THGIOCYpAONepeBOUUKOB. Opranuzanus oOecneuyrBaeT MeYaTHBIMU U/WIH
ANEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B (opMax, aJaNTUPOBAHHBIX K OTPAHUYCHHSIM UX
3J10pOBBS.

OcBoeHMe TUCHUIUIMHBI OOYYaIOIIMMHUCS C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI MOXKET
OBITH OPraHU30BAHO COBMECTHO C APYTMMHU O0YYAIOIIUMUCS, @ TAKXKE B OT/IEIBHBIX TPYIIIaX.

OcBoeHne JUCHMIUIMHBI OOYYarOIIMMHUCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU  37J0POBbS
OCYILIECTBIISIETCSI C y4E€TOM OCOOCHHOCTEH  IMCHUXO(U3MUECKOro  pa3BUTHS, WHAMBHUIYaJTbHBIX
BO3MO>KHOCTEHN M COCTOSIHUSA 310POBBS.

B mensx noctymHocTH MOJy4YeHHs BBICIIEr0 oOpa3oBaHHsS IO 00pa3oBaTENbHON Iporpamme
JUIIAMU C OTPAHUYCHHBIMHU BO3MOYKHOCTSIMH 3/I0POBbSI IPH OCBOCHUH TUCHUIUTMHBI 00€CIICUnBACTCA:

1) ans Aui ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI 10 3PEHUIO:

— MPUCYTCTBUE THIOTOPA, OKA3bIBAIOIIUI CTYIEHTY HEOOXOAUMYIO TEXHUUECKYIO IIOMOIIb C Y4ETOM
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WHIUBUAYAIBHBIX OCOOEHHOCTEH (IOMOraeT 3aHATh paboyee MECTO, IEepelBUraThCs, MPOYUTATH U
oOopMUTH 3a/1aHKE, B TOM YHCIIE, 3aIUChIBAs MO TUKTOBKY),

— MUCbMEHHbIE 3aJlaHUsl, a TaKXe HUHCTPYKUMU O TOpSAAKE HX BBIMOIHEHUS O(OpMIIAIOTCS
YBEIHMUEHHBIM MIPUPTOM,

— cnenuaabHble Y4eOHUKH, YIeOHbIE TOCOOUS M TUIAKTHYECKHUE MaTepHaibl (MMEIOIINE KPYITHBIN
mpudT UK ayauodanis),

— MHJIUBUyAJIbHOE paBHOMEpHOE ocBeleHue He meHee 300 mrokc,

— IpyU HEOOXOJUMOCTH CTYACHTY /IS BBIMOJTHEHHS 3aJaHUS TPEIOCTABISICTCS yBEIMYUBAIOIICE
YCTPOMCTBO;

2) Uit AT ¢ OTPAaHUYEHHBIMHA BO3MOXHOCTSIMU 3/IOPOBBS IO CIYXY:

— MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIMNA CTYIEHTY HEOOXOAMMYIO TEXHHUYECKYIO TOMOIIb C
Y4eTOM HHJWBHIYaTbHBIX OCOOCHHOCTEH (ITOMOTaeT 3aHsiITh pabodyee MeCTO, MePEeIBUTaThCs, MPOUYUTATH
1 0OpMUTH 33/1aHKE, B TOM YHCJIE, 3aKHChIBas O]l AUKTOBKY),

— obecrieunBaeTCsl HAIMYME 3BYKOYCHJIMBAIONICH anmaparypbl KOJUIEKTUBHOTO IOJIb30BAHUS, TPH
Heo0X0IMMOCTH O0yJarouieMycsi MpeoCTaBIseTCsl 3BYKOYCHIIMBAIOIIAsl anmnapaTtypa UHIUBUYaIbHOTO
MOJIb30BAHNS;

— obecrieunBaeTcsl HaAJIeKAIIMMHU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIeHUSI HHOpMAIUY;

3) AN AUI C OTPaHWYCHHBIMHU BO3MOXKHOCTSIMH 3JIOPOBBSI, HMEIOIIMX HAPYIICHUS OMOPHO-
JIBUTATEJIBLHOTO arapara:

— MUCHMCHHBIE 33/IaHUS BBIIIOJHSIOTCS HAa KOMITBIOTEPE CO CIEIUATH3UPOBAHHBIM ITPOrPAMMHBIM
o0ecrieueHrneM I HaJUKTOBBIBAIOTCS THIOTOPY;

— 10 KeNaHUI0 00YYaroIIerocs 3aJaHusl MOT'YT BBITIOJTHATHCS B YCTHOU (hopMme.

[IporpamMma cocTaBieHa B COOTBETCTBUU C TpeOoBaHusmu DeaeparbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CcpeaHero oodmero oOpazoBanus, yTB. I[lpukazom MuHucrepcTBa
obpazoBanus u Hayku PO ot 17.05.2012 r. Ne 413 u OOIL.
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