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1. TACIOPT IPOI'PAMMbBI YYEFHON JUCIUTLINHBI
OU3UKA

1.1. Oobs1acTh NIPUMEHEHUA POTrPAMMBbI

Pabouas mporpaMmMa y4eOHOM AUCHUIUIMHBI SBJISETCS YaCThO IPOrPaMMBI
MOJITOTOBKM  CHEIHAIMCTOB CpeAHero 3BeHa 1o crenuanbHocT  19.02.08
TexHosorus Msaca u MSICHBIX IPOTYKTOB.
1.2. Pe3yabTaTbl OCBOCHHMSI Y4eOHOM IMCHUILUIMHBI: OCBOCHHE COACPKAHMS
yu4eOHOW JUCHMILIMHBI OOECHeYrBaeT JOCTHKEHHE CTYJIEHTaMHU CIEAYIOLUX
pe3yJIbTaTOB:
JIMYHOCTHBIX:
— YyBCTBO TOPJOCTH M YBAXEHHUS K HCTOPUM U JOCTIDKCHUSM OTEUECTBEHHOU
¢uznyeckoil Hayku; (pU3MUECKH TPaMOTHOE MOBEACHHE B INPOQPECCHOHATBHON
NEeATEIbHOCTH U OBITY IIPU OOpAallleHUH ¢ TPUOOpaMu U yCTPONCTBAMHU;
— TOTOBHOCTb K IPOJOJDKEHUIO 00pa30BaHUS U IOBBIIICHHUS KBaIU(PHUKAIUU B
n30paHHON TMpo(decCHOHATBHON AESITENbHOCTH U OOBEKTUBHOE OCO3HAHME POJIU
(bU3MYECKUX KOMITIETEHIIUH B 3TOM;
— YMEHHE MHCNOJb30BaTh JOCTHKEHHUS COBPEMEHHOW (U3NYECKOM HayKu H
(bu3NYECKUX TEXHOJIOTUH IS TIOBBIIMIEHUS COOCTBEHHOTO HWHTEIJIEKTYalbHOTO
pPa3BUTHAB BEIOpAHHOUN TIPO()ECCHOHATEHOM NEeITeTbHOCTH;
— YMEHHME CaMOCTOSTENbHO J0OBIBaTH HOBBIE UId ceOsi (U3MUECKUe 3HAHUA,
UCTIONB3YS JISl ATOTO JOCTYIHBIE HICTOYHUKH HHPOPMAIIHH;
— YMEHHUE BBICTPaUBaThb KOHCTPYKTHUBHBIE B3aMMOOTHOIIEHHMsS B KOMaHIE I10
pelIeHnIo O0IIKX 3a/1ay4;
— YMEHHE YNpaBlsATh CBOCH TIO3HABATENbHON NEATEIHHOCTHIO, TPOBOAMUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO UHTEJIEKTYaJIbHOTO Pa3BUTHS;
MeTanpeIMeTHBIX:
— UCIOJIb30BaHUE PA3IMYHBIX BUIOB NIO3HABATEILHOUN NEATEIBHOCTH ISl PELICHHUS
busznyeckux 3a7ad, MPUMEHEHHE OCHOBHBIX METOOB IMO3HaHUA (HAOJIOIEHUS,
ONMCaHUsl, HM3MEPEHHs], OKCICPUMEHTA) I W3YyYEHHUS pa3IUYHBIX CTOPOH

OKPYXKarOUIEN TEUCTBUTEIBHOCTH;



— WCTIOIH30BaHNE OCHOBHBIX MHTEIUICKTYaTbHBIX OTICPAIIAiA: ITOCTAHOBKH 3a/a4H,
dbopMyIMpOBaHMs THUIOTE3, aHaJIW3a H CHUHTE3a, CpPaBHEHHS, O00O0OIICHUS,
CUCTEMaTHU3AIIMH, BHISBJICHHS IPUUUHHO-CIIE/ICTBEHHBIX CBA3EH, OMCKA aHAJIOTOB,
GbopMyIMpOBaHKS BBIBOJIOB I W3YYEHUS PA3JIUYHBIX CTOPOH (HU3UIECKUX
OOBEKTOB,JABJICHUA W TIPOILIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOIUMOCTh
CTaJIKUBAThCA BIpodeccuoHanbHou cdepe;

— yMEHHE TEeHEePUPOBATHh WJEH M OMPEACNATh CPEACTBA, HEOOXOIUMBIC ISl MX
peanu3anuu;

— YMEHUE UCIOJIb30BaTh PA3IMYHbBIC UICTOYHUKH JIJIS TIOTydICeHHS (PU3HIECKON WH-
dbopmanuu, O1eHUBATh €€ JJOCTOBEPHOCTH;

— YMEHUE aHAIM3UPOBATh U MPEJICTABISATh MH(YOPMAIUIO B PA3JIMYHBIX BUJIAX;

— yMEHHE MYyOJMYHO MPEACTABIATH PE3yJbTaThl COOCTBEHHOTO HCCIICIOBAHMUS,
BECTU JIMCKYCCHM, JOCTYITHO W TapMOHMYHO coueTas colepkaHue u (HOopmbl
MpecTaBiIsieMoi HHpopMaIuu;

npeaMeTHbIX:

— c(OpMUPOBAHHOCTh MPEACTABICHUN O POJIU M MecTe (PU3UKU B COBPEMEHHOMU
HAay4YHOW KapTHUHE MHpa; MOHMMaHUE (PU3MUECKOW CYIIHOCTU HAOIIOJAEMbIX BO
Bcenennoit  siBienuii, ponu  pusukun B GOpPMHpPOBAHUU KpPYyrozopa U
GYHKIIMOHATFHOMTPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS] MPAKTHUYECKUX 3a/1a4;

- BJIAJICHUE OCHOBOTIOJIATAIOIIIUMU bHU3UIECKUMHU MOHATHSMH,
3aKOHOMEPHOCTSIMU,3aKOHAMH ¥ TEOPHUSIMHU;,  YBEPEHHOE  HCIOJIb30BAHUE
(bU3UIECKON TEPMUHOJIIOTHHN CHMBOJIUKH;

— BJIQJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO TIIO3HAHUS, MCIOJIb3yEMbIMU B
(bu3uKe:HAOII0ICHUEM, OITMCAaHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;

— yMeHHs 00pabaThiBaTh pe3yJbTaThl U3MEPEHUM, 0OHAPYKUBATH 3aBUCUMOCTh
MEeXIy PU3NYECKUMH BETUIHMHAME, OOBSCHSITH TOJyICHHBIC PE3YIbTAThl U JICNIaTh
BBIBOJIBL;

— c(hopMUPOBAHHOCTH YMEHUS pelIaTh PUINYECKUE 3a/1a4H;

— c(hopMUPOBAHHOCTH YMEHUS TPUMEHSTD MTOTYYCHHBIC 3HAHUS I OO bSICHEHUS

YCIIOBUM MPOTEKaHUs (PU3NYECKUX SBJICHUHN B IPUPOJE, MpodeccruoHanbHOM cdepe



Y JUUIs1 IPUHATHS TPAKTUYECKUX PELIEHUN B IOBCEHEBHOM KU3HU,
— c(opMUPOBaHHOCTh COOCTBEHHON TO3UIIMK II0 OTHOIICHUIO K (PU3HUECKOU

uH(dOopMaIuu, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

1.3. Kosin4ecTBO YacOB HA OCBOEHHE MPOrPaMMbl y4eOHOM JUCHUIIIMHBI:
MaKCHMaJIbHOM y4eOHOM Harpy3ku — 145 gacos,
00s13aTEIPHON ayIUTOPHOU YUeOHOH HArpy3ku - 97 4acos,;

caMOCTOSITeIbHOM paboThl -48 yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUATLTAHBI

2.1. O0béM yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bupn yueGHoit padoThI O0bém yacoB
MakcumajiibHas yyeOHass Harpy3ka (Bcero) 145
O6si3aTeIbHAS Ay IUTOPHAS YueOHast HArpy3Ka (Bcero) 97
B tom uucne:
[IpakTuueckue 3aHATHS 26
CamocrosiTesibHas padoTa (Bcero) 48

Htorosas arrectaius B hopme auddepeHInpoBaHHOTO 3a4eTa




2.2. TemaTuyecKkMid IJIAH U COAEPKAHNE YUeOHOM TUCHMIIMHBI DU3NKA

HaumeHoBaHue Conep:kanue y4eOHOIro MaTepuasa, M NPAKTHYECKUX 3aHATHH, CAMOCTOATEIbHAasA padoTa O0bém yacoB YpoBeHb
pa3iesioB U TeM OCBOCHMA
1 2 3 4
BBenenne. Ousuka — (¢QyHIAMEHTaIbHAs Hayka o mpupoje.EcTecTBeHHOHAayYHBIH METox 2 1
IIO3HAHUS, €r0 BO3MOXKHOCTU W T'PaHUIBl NPUMEHUMOCTH.DKCIEPUMEHT M Teopus B Ipolecce
MO3HAHUS TpUpoAbl. MojenupoBanue (U3NYECKUXSIBICHUN M mpoieccoB. Ponb skcriepuMeHTa u
TEOpUM B Ipouecce Mo3HaHus npupoasl.dusznyeckas BenuuuHa. [lorpemHocTH H3MepeHUi
¢uznueckux BeaUYMH. DU3NYECKUE3aKOHBbL. ['paHMIIbBl NPUMEHHMOCTH (DU3HUYECKUX 3aKOHOB.
[Tonsatue o ¢usmueckoil kapruHemupa. 3HaueHue ¢u3uku npu ocBoeHun mnpodeccuit CIIO u
cnenuanpHoctei CI10.
CamocrositeibHas padora: [ToaroroButs coobmenue «I anuneo ["anuieit — ocHoBaTeIb TOYHOIO 1
€CTECTBO3HAHUSY.
Pa3znea 1. MexaHuka. 20
Tema 1.1 Copaeprxanue y4eOHOIo MaTepuaJa: 6
Kunemaruka Mexannueckoe pasmxeHue. Ilepememenue. Ilyte. Cxopocth. PaBHOMepHOE mpsMONIMHENHHOE 4 1,2
JBUKEHHE. Y CKOpeHHe. PaBHONIEpEMEHHOE IPSIMOIMHENHOE IBU/KEHUE.
CBobonHoe maneHue. JIBukeHue Tena, OpOLIEHHOro MOJ YIJIOM K TOpPU30HTY. PaBHOMepHOe
JIBUKEHHE 110 OKPYKHOCTH.
IIpakTnyeckas padora Ne 1-2: 2 2,3
Pemenue 3a1a4 Ha paBHOMEPHOE ¥ PaBHOIIEPEMEHHOE NMPSIMOJIMHENHOE IBUKECHHUE.
Pemenue 3a1a4y Ha JBUKEHHE 110 OKPYKHOCTH U CBOOOTHOE NaJICHHUE.
CamocrosiTenbHas padora: 3 2,3
CkopocTs cBera.
OKCEpUMEHTAJILHBIE OCHOBBI CIIELIUAIBHON TEOPUN OTHOCUTEIIBHOCTH.
Beinncars nocrynarsl DWHIITEHHA.
Tema 1.2. Copepxxanue y4eOHOIro MaTepuaJa: 8
3aKOHbBI MEXaHHUKHU IlepBbrit 3akoH Hprorona. Cumna. Macca. Mmnynbsc. Bropoir 3akoH HperoToHa. OCHOBHOW 3aKOH 5 1,2
HerotoHa. KJ1acCU4ecKoi AuHaMHKH. Tpetuii 3akoH HproTOHA.3aK0H BCEMHPHOTO TAroTeHus. ['paBUTainoHHoOe
nosie. Cuna tshxect. Bec. CriocoObl n3mepenust macchl Tel. Cuiibl B MEXaHUKe.
IIpakTnyeckas padora Ne 3-5: 3 2,3

JIBmokeHHe Tena moj ASHCTBUEM ITOCTOSIHHOM CHUJIBI.
3aKOH COXpaHEHMsI UMITYJIbCA.
CoxpaHeHre MEXaHUYECKOW SHEPTHH MPU JBWKEHUHU Tea MO ACHCTBUEM CHJI TSDKECTH U




YIPYTOCTH.

CamocrosiTesibHasA padora:

[ToaroroButs coobmienue «Mcaak HproToH — co3marens Kiiaccuueckon (GU3uKm».

Brinucath 1 pa3o0paTh MOHATHE PEISATUBUCTCKON MACChI (3aBUCUMOCTH MacChl OT CKOPOCTH).
3anucaTh OCHOBHOM 3aKOH PEISATUBUCTCKON TMHAMHKNA MaTePUATbHOU TOYKH.

OTpaboTaTh HaBBIKU PELICHUS 3a4a4.

2,3

Tema 1.3
3aKOHbBI COXPAHEHUS B
MEXaHHKE.

Conep:kanue y4eOHOT0 MaTepHuaJia:

3aKoH coxpaHeHus uMmIyibca. PeaktuBHoe aBuxkenue. Pabora cuibl. PaboTa noTeHIMaIbHBIX CHIL.
MomHocts. Oneprus. Kunernueckass sHeprus. lloreHnuanbHas sHeprusi. 3aKOH COXpaHEHUS
MEXAaHUYECKOM dHepruu. [IpuMenenne 3akoHOB COXpaHEHMSL.

1,2

IIpakTnyeckas padora Ne 6-8:

CpaBHeHue pabOThI CHIIbI C ©3MEHEHHUEM KMHETHUYECKOW YHEPTUH TeJa.

W3ydenue 3aKOHOB COXpaHEHUS HAa IpUMEPE yAapa MapoB U OATHCTUIECKOTO MasTHUKA.
M3ydeHne ocoOeHHOCTEN CUITbl TPEHHUSI (CKOJIbKEHUS).

2,3

CamocrosiTesibHasA padora:

[IpenckasarenbHas CHia 3aKOHOB B KJIACCHYECKON MEXaHUKE.

OOBsICHUTD BIKEHHE HEOECHBIX TEJl U Pa3BUTHE KOCMUUYECKUX MCCIIEOBAHUN C MIOMOIIBIO 3aKOHOB
MEXaHUKH.

[IpuMeHeHne 3aKOHOB KJIACCUYECKON MEXaHUKH. 3aKOH B3aMMOCBSI3M MacChl U SHEPTUH.C

2,3

Pa3nes 2. OCHOBBI MOJIEKYISIPHOH (U3NKH M TEPMOJIMHAMMKH.

12

Tema 2.1

OCHOBBI MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.
Wneanbublii ras.

Conep:xaHue y4eOHOro MaTepuaJia:

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopuu. Pa3mepsl 1 macca MOJIEKYJ U aTOMOB.
bpoynosckoe npwxkenue. Juddysus. Cunbl U SHEPruss MEXMOJEKYJISIPHOTO B3aUMOACHCTBHUSL.
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPAbIX Tel. CKOPOCTH ABMKECHUS MOJIEKYN U UX U3MEPEHHE.
Nneaneusiii ra3. JlaBnenne raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH Ta30B.
Temnepatypa u ee wu3MepeHHe. [a3oBble 3aKOHBL. AOCONIOTHBIM HYJIh TEMIEpPaTyphl.
TepmonuHaMuueckas MmIKaja TeMIepaTypbl. YpaBHEHHE COCTOSHHS HJI€aTbHOTO Ta3a. MomspHas
ra3oBasi IOCTOSTHHAS.

2,3

CamocrosiTesibHas padoTa:
OTtpaboTaTh HABBIKK PEIICHHS 3a/1a4.

2,3

Tema 2.2
OCHOBBI
TEPMOTUHAMHKH.

Conep:xxanue yueOHOIro MaTepuaJia:

OCHOBHBIE TOHATHS M ONpENETCHUs. BHYTpeHHss 5SHeprusicucreMbl. BHYTpeHHsAs SHeprus
uaeanbHOro raza. Pabora u Terora kak (OpMBI MeperauudHEpruu. TemnoeMKoCTb. Y aenbHas
TEIJIOEMKOCTh. YpaBHEHHE TerioBoro OanaHca. IlepBoeHadano TepMoamHaMuKH. AnanaOaTHBIN
npouecc. [Ipunmun nedicrBus termoBoil MamuublKITJ[ temoBoro asurarens. Bropoe nauano

1,2




TepMOAMHAMHKHU. TepMonnHaMuyeckas IIKajia TeMIeparyp. XOJOAWIbHbIE MAalIUHBL. TeruioBble
neuratenu. OXpaHa Ipupobl.

CamocrosiTejibHas padoTa: 1 2,3
OTtpaboTaTh HaBbIKM PEUICHMS 3a/1a4.
Tema 2.3 Conep:kanue y4eOHOT0 MaTepuaJia: 3
CaoiicTBa Mapos. Wcnapenne u konaeHcanus. HacwllmeHHBIH MMap W ero CBOMCTBA. AOCOJIFOTHAsE W OTHOCHTEIIbHAS 2 1,2
BJIAXHOCTh Bo3ayxa. Touka pocbl. Kunenue. 3aBucuMOCTbTEMIEPATyphl KUIIEHUS OT JaBJICHHUS.
[leperpetslil map 1 €ro UCIMOJIb30BAHUE B TEXHHUKE.
IIpakTuyeckas padora Ne 9: 1 2,3
M3mepeHre BIaKHOCTU BO3VXA.
CamocrosiTesbHas padora: 1 2,3
[TonroroButh coobuieHne «MoJeKyJIIpHO-KMHETUYECKAsl TEOPHS HJI€aIbHBIX Ta30BY.
Tema 2.4 Coaep:xanue yueOHOro MaTepuaJia: 2
CBoiicTBa XHMAKOCTEH. | XapaKTEpUCTUKA >KUIKOTO COCTOSIHUSI BemlecTBa. I[IOBEpXHOCTHBIA CIIOH JKHUAKOCTH. DHEPIUs 1 1,2
MOBEPXHOCTHOTO CI0sl. SIBJIeHUs HA TPAHUIIE KUAKOCTH CTBEP/IBIM TelaoM. KanussapHsie BICHHUS.
IIpakTuyeckas padora Ne 10: 1 2,3
M3MepeHne NOBEpXHOCTHOIO HATSHKEHUSI JKUAKOCTH.
CamocrosiTesibHas padoTa: 1 2,3
[ToaroroButh coobienue «duznyeckre cBOMCTBa aTMOCHEPHI».
Tema 2.5 Coaep:xanue yueOHOro MaTepHaJia: 3 1,2
CaolicTBa TBEPABIX XapakTepuCcTUKa TBEPAOrO COCTOSHMS BEIECTBA. YIPYTHE CBOMCTBA TBEpAbIX Tel. 3akoH ['yka. 1 2,3
TEJL. MexaHnyeckne CBOMCTBAa TBEPABIX Tel. TelIoBoe pacIIMPEHHE TBEPABIX TEJI W JKUIKOCTEH.
[InaBieHne u KpUCTAIIN3ALIHNS.
IpakTnyeckas padora Ne 11-12: 2 2,3
[Tponecc kpucramnuzanuu. M3yuenue nedopmanun pacTsxeHus.
TemioBoe pacuiMpeHye TBEpAbIX TeI U BOJBI.
CamocrosTenbHas pabora: 2
BeinucaTs 1 0XapakTepu3oBaTh THIIBI CBSI3€H B KPUCTAIUIAX.
OnucaTh BUIbI KPUCTAJUIMYECKUX CTPYKTYD.
Pa3nea 3. DiekTpoanHamMuKa. 29
Tema 3.1 Copeprxanue y4eOHOro MaTepuaJa: 6

10




DJIEKTPUYECKOE MOJIe. | DIIEKTPUUYECKUE 3apsAibl. 3aKOH COXpaHeHus 3apsaa. 3akoH Kyinona. Dnexkrpuueckoe moie. 5 1,2
HanpsokenHocts  anektpudeckoro moins. [lpunnmun  cynepnosummm  noneid.  Pabora  cun
anekTpoctaruyeckoro moins. [lorenuman. Pa3HocTh  MOTEHIMANOB.  DKBUIOTEHIHANIbHBIC
noBepxXHOCTH. CBSA3b MEXAY HANPSHKEHHOCTBIO M PAa3HOCTHIO MOTCHLIUAIOB AJIEKTPUYECKOTO IOJIS.
JusnekTpuku B aiekTpuyeckoMm node. [lonspusanus ausnexTpukoB. [IpoBOIHUKY B 3IEKTPUUYECKOM
nose. Konpencaropsl. CoeauHeHME KOHAEHCATOPOB B  Oarapero. OHEprus 3apsyKEHHOIO
KOHJEHCATOpa. DHEPTHUsl JIEKTPUUECKOTO MOJIS.
IMpakTuyeckas padora Ne 13: 1 2,3
Pemenune 3anay Ha 3akon Kynona. Onpezenenue sHeprun KOHAEHCATOPA.
CamocrosiTesibHas padora: 3 2,3
CocTtaBuTh 33/1a4y Ha ONPENIEICHNE BETUYNHBI DJIEKTPHUYECKOTO 3apsiia.
OTtpaboTaTh HaBBIKU PELICHUs 3ajau.
Pemmth TecT 1o TeMe «IIEKTPUIECKOE TOJIeY.
Tema 3.2 Coaep:xaHnue yueOHOTro MaTepHaJia: 8
3aKOHBI IOCTOSIHHOTO | YCII0BUS, HEOOXOMMBIC TSI BOBHUKHOBEHUS U MOJJICPKAHUS JIEKTpHUecKoro Toka. Cuia Toka u 6 1,2
TOKa. IUIOTHOCTh ToKa. 3akoH Owma qns yuactka wnenub6e3 OJIC. 3aBHCHUMOCTH 3JIEKTPUYECKOTO
CONIPOTHBJIEHUS OT MaTepuaja, JJIMHBI M IUIOIIAAM [ONEPEeYHOro CEYEeHHs IPOBOJHUKA.
3aBHCUMOCTh AJIEKTPHUYECKOTO COMPOTHUBICHUAIIPOBOIHUKOB OT TEMIEpPATyphl. DIIEKTPOIABIIKYIIAS
CHJIa UCTOYHMKA TOoKa. 3akoH Oma i mosnHoi nenu. CoennHeHHe NMPOBOAHUKOB. CoennHeHHe
MCTOYHUKOB 3JIEKTpUUecKoidHepruu B Oatapero. 3akoH J[xoyns—IJlenna. Pabora m MomHOCTb
3JIEKTPUUECKOTr0 ToKa. TersoBoe eiicTBue TOKa.
IIpakTnyeckas padora Ne 14-15: 2 2,3
3akona OMa JJ1s y9acTKa 1T, OCIe0BaTeIbHOTO U MTapaJUIeIbHOTO COSTMHEHHS POBOTHUKOB.
3akon OMa I HOJIHOH IENH.
CamocrosiTesibHas padora: 4 2,3
[TonroroButs cooOrienne «Auape Mapu Amnep — OCHOBOIIOJIOKHUK AJIEKTPOAMHAMUKI.
[ToaroToBuTh coobmeHHe «BUABI AMEKTPUUECKUX PA3PAIOB. DIIEKTPUUYECKHE pa3psiibl Ha CIIyXOe
4eJI0BEKay.
Onpenenenne 3JIEKTPOHHON MTPOBOJUMOCTH METAILIIOB.
Onpenenenue CBEpXINPOBOAMMOCTH.
Tema 3.3 Copepxxanue y4eOHOIro MaTepuaJa: 2
Onexrpuyeckuii TOk B | CoOCTBEHHAs! MPOBOMMOCTH MOJYNPOBOAHUKOB.[10yIIpOBOIHUKOBBIC IPUOOPBI. 2 1,2
MOTYIIPOBOJHHUKAX. CamocrosiTejibHas padoTa: 1 2,3

AKyCTHUYECKHE CBOMCTBA MOJIYIPOBOJHUKOB.

11




Tema 3.4

Conep:kanue y4eOHOT0 MaTepuaJia:

Mar»uTtHoe 1ojJe.

Bekrop MHAYKIIMY MarHUTHOTO I10J1s. JeMCTBME MarHUTHOTO I10JIS HAIIPSIMOJIMHEVMHBIA IIPOBOJHUK C
TOKOM. 3akoH Amriepa. BzammonelicTBue TOKOB. MarHuTHbIM MOTOK. PaboTa mo mepeMeneHuro
MIPOBOJIHUKA C TOKOM B MarHUTHOM TioJie. [eficTBUeMarHuTHOTO MOJIs Ha JBIKYIIHiics 3apsa. Cuia
Jlopenua. Onpenenenue yaeabpHOro 3apsaia. Y CKOpUTEIN 3apssKeHHBIX YaCTHII.

1,2

IIpakTuyeckasi padora Ne 16:
Pemenue 3a1a4 Ha 3akoH Amnepa u cuity Jlopenna.

2,3

CamocrosiTesibHas padora:
Brimmcats onpeneneHue yaenpHoro 3apsaa. Maraurocdepa 3emiu.
Belinucars paguanuoHHbIE 10Osica 3EMIIU.

2,3

Tema 3.5

Conep:xaHue y4eOHOro MaTepuaJa:

BHCKTpOMaFHI/ITHaH
HWHIAYKIOWA.

DneKkTpoMarHuTHas HHAYKLIMs. Buxpesoe anekrpudeckoe nose. CaMOMHIYKIUS. DHEPrust
MAarHUTHOT'O IOJIA.

1,2

IIpakTnyeckas padora Ne 17-20:

SIBJieHUE IEKTPOMArHUTHOW UHTYKIIHH.

Onpenenenne ko3P huUIIMEHTA MTOJIE3HOTO ACHCTBUS AMEKTPUIECKOTO YAMHHKA.
Omnpenenenue TeMNepaTypbl HUTH JTaMITbl HAKATUBAHHUS.

Onpenenenne DJIC 1 BHyTPEHHETO CONPOTUBIICHUSI UCTOYHUKA HATIPSHKCHHUS.

2,3

CamocrosiTeibHast padora:

[Tpupona peppomaruerusma.

[HoaroroButk coobmienue «Xanc Kpuctuan Dpcres — OCHOBONOIOKHUK IEKTPOMArHeTU3May.
[TpuMeHeHNnEe NEPEMEHHOTO U 2JIEKTPUYECKOI0 TOKA.

[ToaroroButk coobmenne «Maitkn @apaneit — co3aarenb yUeHUs 00 3JIEKTPOMAarHUTHOM TIOJIE».

2,3

Paznen 4. Koseoanuusa u

BOJIHBI.

14

Tema 4.1
Mexannueckue
KOJIeOaHUs

Conep:xanue yueOHOro MaTepuaJia

KonebarenpHoe nprmxkenue. ['apmonudeckne konebanus. CBOOOIHBIE MEXaHHUYECKHE KOJIeOaHUS.
Jlunelinple MeXaHUUYECKHE KoJieOaTelbHbIe CUCTEMBI. [IpeBpalieHne sHepruu npu KoiedaTeaTbHOM
neukeHnr. CBOOOJHBIE 3aTyxalolue MeXaHW4Yeckue KolieOaHus. BBIHYXIEHHbIE MEXaHUYECKHE
Kosie0aHusl.

1,2

IIpakTnyeckas padora Ne 21:
3aBUCHMOCTH IEpHOJIa KOJIeOAHUH HUTSHOTO MAasiTHUKA OT JUTMHBI HUTH.
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CamocrosiTesbHast padora:
CocTaBUTh KPOCCBOP/ IO TeMe «MeXaHUIeCKUE KOJICOAHMSI.
OTtpaboTaTh HABBIKK PELICHHUS 3a/1a4.

2,3

Tema 4.2
Yrpyrue BoiaHbI

Conep:kanue y4eOHOT0 MaTepuaJia:

[Tonepeunple W TMPOAOJIBHBIC BOJIHBI. XapaKTEPUCTUKH BOJIHBL. YpaBHEHHE IUIOCKOH Oeryiei
BOoJIHEL. MHTEepdepennus BomH. [loHaTre o Audpakiuu BOJIH.3BYKOBBIC BOJHBL. YJIBTPa3BYK U €0
MIPUMEHEHUE.

1,2

CamocrosiTesibHasi padora:
[TonroroButk cooduienue «Iudpakuus B HaEH KU3HUY.
[ToaroroButh coobienue «du3nka u My3bIKa.

2,3

Tema 4.3
DNEeKTpOMarHUTHBIC
KoyeOaHus

Conep:xaHue y4eOHOro MaTepuaJa:

CBOOOIIHBIC DJIEKTPOMArHUTHBIC KoJieOanws. lIpeBpamieHne 3HepTHH B KoOJeOATEITHHOM KOHTYpE.
3aryxaiye JJIeKTPOMAarHUTHbIE KoseOaHus. ['eHeparop He3aTyXawluX 3JIEeKTPOMArHUTHBIX
KoseOanuii. BeIHY X IeHHBICOIEKTpHIeckue kKoseOanus. [lepeMennslii Tok. ['eHepaTop MepeMeHHOTO
TOKa. EMKOCTHOEM WHIYKTMBHOE COIPOTHBJIEHUS IEPEMEHHOro Toka. 3akoH Owma s
ANEKTPUUYECKOMIIENTU TePEeMEHHOTr0 ToKa. PaboTa u MOIIHOCTH NMEPEMEHHOro TOoKa. [ 'eHepaTopbl
toka.Tpanchopmaropel. Toku BbicOKOM uacToThl. [lomyuenue, mepemaya U pacrhpeneiceHHe
AJIEKTPOIHEPIUH.

1,2

IIpakTnyeckas padora Ne 22:
W HyKTUBHBIE U EMKOCTHOE COITPOTHUBIIEHUS B LIEMHU IEPEMEHHOTO TOKA.

CamocrosiTesibHas padoTa:

DneKTpOMarHUTHHIE BOJTHBI. BOTHOBBIE CBOIICTBA CBETA.

BI)IHI/IC&TI) paanqule BHU/IbI BHGKTpOMaFHI/ITHBIX I/ISJIy‘-IeHI/II\/II " OII1CaTh UX npaKTqucxoe
MPUMEHEHHE.

2,3

Tema 4.4
DNeKTpOMarHuTHHIE
BOJIHEBI

Conep:xaHue y4eGHOro MaTepuaJia:

DJEeKTPOMAarHUTHOE T10JIe KaK OCOOBIN BUJ MaTepuH. DJIeKTpoMarHuTHele BoJHbL. Bubparop ['epra.
OTkprIThIN KOseOaTenbHbIi KOHTYp. 300perenue paano A. C. [TonossiM. [loHsiTHE O paanOCBs3H.
IIpuMeHeHne 2IeKTPOMArHUTHBIX BOJIH.

1,2

CamocrosiTesibHas padora:
[ToaroroButk coodmieHue «IIbe30rmexTpudeckuii 3hHEKT ero MpuMeHEHUEY.

2,3

Paznen 5. OnTuka.

Tema 5.1
[Ipupona csera.

Conep:xkaHue yueOHOTro MaTepuasa:

N

CKopocTh pacnpocTpaHEHUs CBETa. 3aKOHBI OTpaXKEHUsl U npenomiieHus ceera. [lonHoe oTpaxkenue.
JIunzel. ['ma3 kak ontudeckas cucreMa. OnTudeckue mpuoopsl.

1,2
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IIpakTuyeckas padora Ne 23: 1 2,3
M3yuenne n300paskeHust peIMETOB B TOHKOM JIMH3E.
CamocrosiTejibHas padoTa: 1 2,3
[ToaroroButh coobmeHue «l a3 Kak ONTHYECKAs] CUCTEMay.
Tema 5.2 Conep:kanue y4eOHOT0 MaTepuaJia: 4
BosiHOBBIE CBOMCTBA HNutepdepentusa cBera. KorepeHTHOCTh CBETOBBIX Jiydeid. MHTepdepeHIus B TOHKUX IIJICHKAX. 2 1,2
CBETa. [Tonocer paBHo# TonmuHbl. Koabia Hetorona. Mcnone3oBanue naTephepeHInl B HAyKe U TEXHHKE.
Hudpakus csera. Judpakuusa Ha menu B HapauledbHBIX JiydaxX. JludpakiuoHHas pelierka.
[Tonsstue o romorpaduu. [lomspuzanms mnomepeynbix BonH. [lomspmsanms cBera. J{BoitHOE
nyyenpenomuenue. llomspounsl. ducmepcusi cBera. Bunbsl crnektpoB. CHEKTpbl HCIYCKaHHS.
CriexTpsl moraouieHus. Y npTpaduoiaeToBoe U HHppakpacHoe u3inydeHus. PenTreHoBckue yun. Mx
MIPUPOJIa UCBOIICTBA.
IIpakTnyeckas padora Ne 24-25: 2 2,3
Nutepdepentius u qudpakius cBera.
I'pagyupoBKa CIIEKTPOCKOIIA U ONPEAEIECHUE JITMHBI BOJHBI CIEKTPAJIbHBIX JTMHUM.
CamocrosiTesibHas padora: 2 2,3
[ToaroroButk coobmenue «OnbiThl [1.H.JIeGeaena. [TonsiTHE 0 KOPIMYCKYISIPHO-BOTHOBOM MPUPO/IE
CBETa».
OTtpaboTaTh HaBBIKM PEUICHUS 3aa4.
Pazgen 6. DieMeHThI KBAHTOBOI (U3MKH. 8
Tema 6.1 Copepxxanue y4eOHOIro MaTepuaJa: 2
KBanroBas ontuka KBanToBas rumote3a Ilnanka. @otonbsl. Buemnuit ¢orosnexkrpuueckuii 3¢dexr. Buyrpennuit 2 1,2
doTtorddexr. Tumnbr GoTOITEMEHTOB.
CamocrosiTenbHas padora: 1 2,3
[ToarotoButk coobmenue «Makc [lnanky. [Ilpumenenue sBnenus Gorodddekra.
Tema 6.2 Conep:xanue yueOHOIro MaTepuaJia: 2
duszuka aToma. Pa3BuTHe B3MVIAI0B Ha CTPOEHME BELIECTBA. 3AKOHOMEPHOCTH B AaTOMHBIX CIIEKTPax BOAOPOAA. 2 1,2
Snepnas mogens aroma. OnbiThl O. Pesepdopaa. Moaens aromaBogopoaa o H. bopy. KBanTossie
TE€HEPATOPBI.
CamocrosiTesibHas padoTa: 1 2,3
[ToaroroButh coobmenue «Hunbe bop — oann U3 coznareneit CoBpeMeHHOM (PU3UKNY.
Tema 6.3 Conep:xanue yueOHOro MaTepHaJia: 4
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dusuka atomHoro | EctecTBeHHass pagnoakTUBHOCTh. 3aKOH pPaJAMOAKTHBHOTO pacmana. CrnocoObl HAOMIONCHUS W 4 1,2
spa. perucTpanuu 3apskKeHHbIX dacTuil. D¢dext BaBunoBa—UepenkoBa. CTpoeHHE aTOMHOTO sjpa.
Jedext Macchl, SHEprus CBsI3U U YCTOMYMBOCTh aTOMHBIX saep. SnepHbie peakiuu. MckyccTBeHHas
pamnoakTUBHOCTh. JlemeHue Tspkenbix siaep. llemnast smepHas peakius. Ympasisemas IIerHas
peakuusi. Snepusiit peaktop. I[lomyueHue paaMOaKTUBHBIX M30TONOB M HMX IMPUMEHEHHE.
buonoruueckoe nelcTBUE palMOAKTUBHBIX U3IYYEHHUHN. DileMEHTapHbI€ YaCTUILIbI.
CamocrosiTejibHas padoTa: 2 2,3
[TonsiTre 0 KIaccu(UKAIMKA YACTHII U UX B3aUMOJICHCTBUSIX. AHTHYACTHUIIBL
B3anmuble npeBpalieHus BeecTBa 1 Moisl.
Pa3nea /7. IBosonust BeesieHHO. 5
Tema 7.1 Coaep:xanue yueO0HOro MaTepHaJia: 2
Crpoerne u  passutue | Hama 3Be3mHas cucrema — I'ajmaktuka. JIpyrue ragaktuku. beckoneunocts Beenennoii. ITorstre o 2 1,2
Beenennoi. kocMmonoruu. Pacmmpsitomasicas  Bceenennas. Mopens ropsuein  Bcenennoil.  CtpoeHue u
npoucxoxaeHue ['anakTuk.
CamocrosiTesibHasA padora: 1 2,3
[ToaroroButh coodienune «Cepreii [laBnoBuu KoposieB — KOHCTPYKTOpP U OpraHU3aTOp
MIPOM3BOJICTBA PAKETHO-KOCMHUYECKON TEXHUKI.
Tema 7.2 Copneprxanue y4eOHOro MaTepuaJa: 3
OBoJonus TepmosiaepHslii cuntes. [Ipobnema TepmosiniepHoii sHepreTKU. JHeprus CoslHLa U 3BE31. 2 1,2
3Be3. I 'unoresa Opommonus 38e31. [Ipoucxoxaenne CoaTHEUHONW CUCTEMBI.
IIPOUCXOXKACHHA IIpakTnyeckas padora Ne 26: 1 2,3
ConHEeuHOM CUCTEMBL. | Pemene TecTa 10 TeMe « IBOIIOLHS BeeneHnoin.
CamocrosiTesibHasA padoTa: 2 2,3
[ToaroToBUTH COOOIIEHUE «ACTPOHOMHUSI HALITUX THEW.
[ToaroroButk coobmenne «CoHIE — HCTOYHHK JKU3HU Ha 3eMIiey.
JnddepenunpoBannblii 3a4eT 1
Bcero yacoB ayiuTOpHOIN Harpy3ku 97
Yackl caMOoCTOATEIbHOM paboThl 48
Uroro 145

Jnist XapaKTepUCTUKU YPOBHSI OCBOCHHUS y4eOHOro MaTepHralia UCIOIb3YIOTCS Cileaytole 0003HaueHus:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEe U3yYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBITIOJIHEHUE ACATEILHOCTH 110 00pa3ily, HHCTPYKIIUHU HIIH 110JI PYKOBOACTBOM)

3. — IPOAYKTHBHBIN (IUTAHUPOBAHHUE U CAMOCTOSITEIBHOE BBIIIOJHEHUE IEATEILHOCTH, pellIeHHe IPOOIEMHBIX 3a1a4).
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3.  VYCJOBUSI PEAJU3AIIMA  TPOTPAMMBI  YVUEBHOWM
JACHUILIAHBI

3.1. Tpe6oBaHusA K MaTepPUAIBLHO-TEXHUYECKOMY 00ecnedeHn 0

OobopynoBanue yueOHOro kaduHera:
® [10CaJ0YHBIE MECTa M0 KOJIUYECTBY CTY/ICHTOB;
e pabouee MECTO MPETOAaBaTENs;
® KOMIUJIEKT TECTOBBIX 3aJlaHUM 10 IPEAMETY;
TexHuveckue cpeacTsa 00y4eHuUs :

L KOMIIBIOTCP,

3.2. UndopmaunonHoe odecneyeHue o0yueHus

OCHOBHBIC HCTOYHUKH:

1. PoivxeBuu A.Il. ®usuka. 3apaunuk. 10-11xkm.: - M.: JIpoda, 2011 — 188c.

2. Msxkumes I'.4., byxosues b.b., Corckuit H.H. ®usuka. 10 ki.: YueOHHUK. —
M.: IIpocBemenue, 2011. — 366 c.: un.

3. Msxkumes I'.4., byxosueB b.b., Uapyrun B.M. ®usuka. 11 ki.: YueOHuk. —
M.: [Ipocsewenue, 2011. — 399 c.: un.

4. ImutpueBa B.®. ®usuka nus npodeccuil U CHelUalbHOCTEH TEXHUYECKOTO
npoduiis: yaeOHUK JuIsi 00pa30BaTENbHBIX YUPEKACHUN cpea.nmpod. oOpa3oBaHusl.
— M., 2014.

5. dmurpuea B.®. ®uzuka s npodeccuii U CnenuanbHOCTEN TEXHUYECKOTO
npodunsa. COopHuK 3amad: yuyeO.mocobue i1 00pa30BaTEIbHBIX YUPSKICHUN
cpen. npod. oopazoBanus. — M., 2014.

JlonoJIHUTEIbHbIE UCTOYHUKH:

1. Tpodumosa T.U., @upcoB A.B. ®usuka mns npodeccuii U cnernuaibHOCTEH
TEXHUUYECKOTO U €CTeCTBEHHO-Hay4YHoro npoduieit: CoopHuk 3amau. — M., 2013.

2. Tpodumona T.U., Gupcor A.B. ®uszuka mist npodeccuit u CrenuanTbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYyYHOTO npoduiieit: Pemenus 3anau. — M., 2015.

3. Tpodumona T.U., Pupcor A.B. ®usuka. CnpaBounuk. — M., 2010.
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4. Oupco A.B. ®uszuka nns npodeccuid M CHEUATBHOCTEH TEXHUYECKOTO M
€CTECTBEHHO-HAYYHOTO Mpoduieii: ydeOHUK a1 00pa30BaTeIbHBIX YUPEKICHHUM
cpea.npod. oopazosanus / moxa pea. T. Y. Tpopumonoit. — M., 2014.

5. T'yceiixanoB M.K. EctecTtBo3Hanue. YueOHuk u mpaktukyMm st CIIO. - M.,
2016.

6. Caenko O.E., Tpymmna T.11., Apytionsa O.B. EcrecTtBo3Hanue. - M., 2016.

7. CmupnoBa M.C., HexmomoBa M.B., CmupnoBa T.M. EcrtectBo3Hanue. -
VYuebnuk u npaktukym st CI1O. - M., 2015.

NuTepHeT-pecypcesbl:

1. www. fcior. edu. ru (OenepanbHblii HEHTP UHHOPMALIMOHHO-00pa30BaATEIbHbIX
pecypcoB).

2. wwww. dic. academic. ru (Axagemuk. Cj0Bapu ¥ SHIIUKIIOIICIUN ).

3. www.booksgid.com (Books Gid. DnekrpoHHast OHOIHOTEKA).

4. www.globalteka.ru  (I'mobanteka. I'noGampHast  OMONHMOTEKAa  HAYYHBIX
PECYPCOB).

5. www.window.edu.ru (EnnHoe okHO J1ocTyna K 00pa30oBaTelIbHBIM pecypcam).
6. www.st-books.ru (JIyumas yaeOHas muteparypa).

7. www.school.edu.ru (Poccuiickuii 00pa3oBaTenbHBIH MOPTAL J[OCTYITHOCTD,
KauecTBO, 2 (HEKTUBHOCTH).

8. www.ru/book (DmekTpoHHas OMOINOTEUHAS CHCTEMA).

9. www.alleng.ru/edu/phys.htm (OOpa3oBarensHbie pecypchl MHTepHera —
dusnka).

10. www.school-collection.edu.ru (Enunas KOJUTCKITHSI UPPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

11. https//fiz.1september.ru (yueOHO-MeToAMUECKas TazeTa «DU3nKay).

12. www.n-t.ru/nl/fz (HoGeneBckue naypeaTsi 1o Gu3muKe).

13. www.nuclphys.sinp.msu.ru (fnepnas ¢pusuka B Untepuete).

14. www.college.ru/fizika (ITogroroska k EI'D).

15. www kvant.mccme.ru (HAy4YHO-TIOIYJISIPHBIN (bu3uKO-MaTeMaTHUECKUIA

xypHai «KBaHT»).
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16. www.yos.ru/natural-sciences/html  (ecTecTBeHHO-HAy4YHBIA  JKypHAJI IS

Mounoaexu «IlyTs B HAyKy»).
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4. KOHTPOJIb U OLIEHKA PE3VJBTATOB OCBOEHUS
JUCHUILIAHBI

I(OHTpOHB )41 OLICHKAa PE3YIILTATOB OCBOCHMU yq€6H0ﬁ JAUCITUITIINHBI
OCYHICCTBJLCTCA IMPCIIOAABATCIICM B IIPOHOCCCE IMPOBCACHUA IMPAKTHYCCKHUX
3aHSATUM TCCTUPOBAHHA, A TAKKC BbIIIOJJHCHUA HWHIWUBUIAYAJIbHBIX BaﬂaHI/IfI,

IIPOCKTOB, PICCJICI[OBaHPlﬁ.

Pe3yabTaThl 00yueHus @DopMbI U OLIEHKH Pe3yJIbTATOB
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS) o0y4eHust
Ymern:
MIPOBOANTH HAOJIOICHUS BBINIOJTHEHHE NMPAKTUYECKOT0 3a/1aHus
TJIAHUPOBATH M BBITIOJIHATH SKCIIEPUMEHTHI BBITIOJIHCHHE MPAKTHYECKOTO 3aJaHuUs
BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJEIN BBINIOJTHEHHE NMPAKTUYECKOT0 3a/IaHuUs
MPUMEHSTh MTOJIYYCHHBIC 3HAHUS 110 PU3UKE JUIS BBITIOJIHEHHUE MPAKTUYECKOTO 3aJaHuUs

00BSICHCHUS Pa3HOOOPa3HBIX (PU3UUECKHUX SBJICHHHA
U CBOWCTB BEIIECTB, MPAKTUICCKOTO HCITOJIb30BAHUS
(bu3nUecKux 3HaAHUH

OIICHUBAThH JJOCTOBEPHOCThH €CTECTBEHHOHAYIHON BBITIOJTHECHHE MMPAKTUICCKOTO 3aIaHUs
nHpopMmanuu;
UCIIO0JIB30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS BBIIOJIHEHUE MTPAKTUYESCKOTO 3a1aHUS

JUTSL PEIICHUS TPAKTHYECKHUX 3a71a9 TOBCETHEBHOM
JKM3HH, 00ecIeueHns 0e30MacHOCTH COOCTBEHHOM
YKU3HU, PallMOHATLHOTO MPUPOIOIIOIB30BAHUS U
OXpaHbl OKPYXKarOIEN CpeIbl

3HaTh:

CMBICT MIOHATUH: (PU3UUYECKOE SBIICHUE, TUTIOTE3a, TECTUPOBAHUE
3aKOH, TEOpHs, BEMIECTBO, B3aUMO/ICHCTBUE,
AIIEKTPOMArHUTHOE T0JIe, BOJIHA, (JOTOH, aTOM,
aTOMHOE SIIPO, HOHU3UPYIOIINE U3ITYICHHUS,
TJIaHETa, 3B€3/1a, TaJlakTHKa, BeenenHas

CMBICT (PU3NYECKUX BEIMYUH: CKOPOCTh, YCKOPEHHE, TECTUPOBaHUE
Mmacca, cujia, UMIyJbc, paboTa, MeXaHu4ecKas
SHEprusi, BHYTPEHHSS SHEprusi, abCOIOTHAS
TEMIIEPATYpa, CPEAHASA KUHETUYECKas SHEPTUs
YaCTHII BELIECTBA, KOJTUYECTBO TEIIOTHI,
AJIEMEHTAPHBIN JIEKTPUUECKHUN 3apsiy

CMBICJI CbI/I?)I/IquKI/IX 3aKOHOB KJIAaCCHYECKOU TECTUPOBAHUC
MEXaHHUKH, BCEMUPHOTO TATOTEHUsI, COXpPaHEHUs
SHEPTUH, UMITYJIbCA U SJICKTPUIECKOTO 3apsjia,
TEPMOJUHAMHUKH, JIEKTPOMATHUTHON MHYKITHH,
dboTtorddexra

BKJIa/I POCCUMCKUX U 3apYOEKHBIX YUEHBIX,
OKa3aBIINX HauOOJIbIIee BIMSHAE Ha Pa3BUTHE
bu3uKu
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