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Conepxanue

IlosicHuTeIbHAS 3aIIMCKA.

TuroBbie KOHTPOJIbHBIE 3a/IaHUsI WM WHBIC MaTEpHUAJIbI JJISI OIICHKW 3HAHUHN, YMEHUH, HABBIKOB M (WJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIONIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHalbl, ONPECISIONINe TPoLeaypy U KPUTEPUH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH PU NIPOBEACHUYU IIPOMEKYTOUHON aTTECTALUH.



1. IlosicHuTEILHASA 3aNIMCKA

[lenb mpOMEXKYTOYHOM aTTeCTAllMU — OLICHWBAHHE NMPOMEKYTOUYHBIX M OKOHYATENIbHBIX PE3yIbTaTOB
oOydeHUss TIO MAUCHUIUIMHE, OO0eCHeYMBAOIINX JOCTIKEHHUE IUIAHUPYEMBIX PE3YJIbTaTOB  OCBOCHHS

00pa3oBaTebHON MTPOTPaAMMBI.

[lepeuens komneTeHIMA, GOPMUPYEMBIX B IIPOLIECCE OCBOCHUS TUCIUTUTHHBI

Kox n HanmeHoBaHue KOMIIETEHIIUN

MPOCTPAHCTBECHHO-BPEMECHHbBIX 3aKOHOMCPHOCTAX, CTPOCHNHU BCILIECCTBA AJId MTOHUMaHUA

OITK-2-criocoOHOCTBIO UCTIONB30BATh 3HAHMS O COBPEMEHHOH (Pru3nuecKoil KapTHHE MHUpa U SBOJIIOLNHN BeeneHHoi,

06paSOBaT€J'II)HI)I€ u I/IH(l)OpMaIII/IOHHI)IG TCXHOJIOI'NH

OIIK-3 ciocoOHOCTBIO IPHOOPETATh HOBBIE MaTEMATHIECKIE U €CTECTBEHHOHAYYHBIC 3HAHUS, UCTIONB3Ys COBpEMEHHBIC

Pe3ynbrarsl 00yueHus o AUCHUILTUHE, COOTHECEHHBIE C TUIAaHUPYEMbIMH

pe3yabTaTaMi OCBOECHUS 00pa30BaTeIbHON MPOTrPaMMBbI

3aKOHOMEPHOCTAX, CTPOCHHUHU BEHIECTBA U1 [MOHUMaHUA

IIPOCTPAHCTBEHHO-BPEMEHHBIX -
OKPY’KaIOIIIET0 MUPA U SBIECHUH ITPUPOIBI

3aKOHOMEPHOCTAX, CTPOCHUU BCUIECCTBA

Kon n HanMeHoBaHME KOMIETEHLIUN PesynbTaThl 00ydeHUs 10 TUCITUTUINHE OreHOYHBIC
MaTepuabl
OITK-2-c1rt0cOOHOCTBIO UCITOIB30BATh OO6yyaronuiicst  3HaeT:  OcuosHble  monoxenus o | Tectet B DUOC
3HAHHA O COBPEMEHHON (HU3HUECKOI COBpeMEHHOU (u3myeckoit n xummdeckoit kaptuae mupa u | Caml YIIC
KapTHHE MHpa U IBOJIIOLMH BcenenHoi, 9BOJIIOLIUU Bcenennoii, MPOCTPAHCTBEHHO-BPEMEHHBIX

OOyuaromuiicss ymeer: AHaIM3UPOBATh, BBIICIATH
OCHOBHEBIC TOJIOKCHHUS O COBPEMCHHOW (DU3UYECKON U
XUMHUYECKOH KapTUHE Mupa M 3BOJIOUUU BceneHHOI,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX,
CTPOCHMH BEIIECTBA ISl TIOHUMAHHUS OKPY’KAIOIIEro
MHUpa

JJI1 IIOHUMaHUs

3aganus MYV k
71a00paTOPHBIM
paboram

OO6yuaronmuiicst  BiamgeeT: MerogamMu  OOOCHOBAHHS

Baganns MY k

TIOJIOKCHUSI O  COBPEMCHHOH (DM3MYECKOH M XHMHUYECKOU
KapTMHE MHpa M 3BOJIOLUM BCeneHHOW, NpOoCTpaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEGHMH BELIECTBA JUIS
TOHMMAaHUsI OKPY’KaIOILIEro MUpa

0a30BBIX TIOJOXKEHUH O COBpEMEHHOW (HHM3MUYECKOH M | MPaKTHYECKUM
XUMHUYECKOH KapTWHE MHUpa M 3BOJIONMH BceneHHoi, | pabdoTam
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX,
CTPOGHHMHM BELIECTBA JUIl MOHHMAaHHS OKPYXKAIOLIEero
MHpa
OIIK-3 criocobHOCTBIO TPHOOpETATH OOyyaronuiicst 3HaeT: OCHOBHBIE (u3nueckue siBiaenus u | Tectet B DUOC
HOBBIE MaTeMaTHYECKUE U 3aKOHbI, OCHOBHbIE eIMHHUIBI u3Mepenus ¢usudeckux | Cam['YIIC
€CTECTBEHHOHAYYHbIEC 3HAHHUS, UCIIONIB3Ys | BEIWYMH, (yHIaMEHTalbHbIE IOHATUS UM  TEOpHH
COBpEMEHHBIE 00pa30BaTeIbHbIC U KJIACCHYECKOH U COBPEMEHHOM (DH3UKH
nH(OpMaMOHHBIE TEXHOJIOTUH OOyyaronuiicst ymeer: Cobuparh u 0600wars 0Oa3oBble | 3aJaHus MV x

1a60pPaTOPHBIM
paboTtam

OO6yuaronuiicst BIIAJICCT: METOIAMH ¢usuko-
MaTE€MaTU4YE€CKOTO OIMCaHUs IIUPOKOTO Kiacca (bPI3PI‘1€CKPIX
SIBIICHUHA H IponecCoB, ONpEeACIIAIONINX TMPUHIUIILI pa6OTLI
Pa3IMYHbIX TEXHUYICCKUX yCTpOﬁCTB

3amanus MY «k
PAKTHYECKUM
paboram

[TpomexyTounas aTTecTarus (3K3aMeH) IPOBOAUTCS B OJTHON U3 CIEAYIOMUX (POpM:

1) oTBeT Ha OWIIET, COCTOSAIINN U3 TEOPETUICCKUX BOTIPOCOB U MPAKTUUYECKUX 3aJIaHUN;

2) BoinonHenue 3aganuit B OMMOC Caml YIIC.



2. Tunosble! KOHTPOILHBIE 32JaHUS HJIH HHbIE MATEPHAJIBI IJISl OLEHKH 3HAHUI, YMEHUI,
HABBIKOB M (WJIM) ONBITA 1EATEJIbHOCTH, XaPAKTEePU3YIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIH I

2.1 TunoBbie BONPOCHI (TECTOBBIE 3a]aHK ) JJIsl OLIEHKH 3HAHNEBOI0 00Pa30BaTeJIbHOI0

pe3yabTaTa
[TpoBepsieMbliii 00pa30BaTENbHBIN PE3yNbTAT:
Koa u HamMeHOBaHMe Oo0pa3oBaTe/ibHBII pe3yabTaT
KOMIIeTeHIIHH
OIIK-2-crtocoOHOCTBIO OOGyyaronuiicst 3HaeT: OCHOBHBIE TOJNIOXKEHHA O COBPEMEHHOW (DU3MUECKOW M XUMHYECKOM
HCIIOJIB30BATh 3HAHUA O KapTUHE MUPpa U 5BOJIIOLNU BCGHGHHOfI, IPOCTPAHCTBECHHO-BPCMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHUU
COBPEMEHHOHN (PU3UIECKOMN BELICCTBA I [IOHUMAaHUS OKPY>KAIOLIEr0 MUPaA U SIBICHUI IPUPOIBI

KapTHHE MHpPa U 3BOJIOIHN
BcenenHoit, npocTpaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOEHUU BEIIECTBA IS
TIOHUMAaHHsI

®dusnka kak Hayka. MeTonsl (U3UYECKOTO HCCIICIOBAHUS: OIBIT, THUIOTE3a, IKCICPUMCHT, Teopus. [loHsTHe (PU3NUECKUX
Monened. Baxueimme stambl ucropuu ¢usukd. Pois Qu3uku B pa3BUTHU LUBWIM3ALUU. B3auMOCBS3b (DU3UKU U JPYTrUX
obnacTeil Haykd W TeXHUKH. KOMITBIOTEpHOE MOJAEIMpPOBAaHUE B COBpeMeHHOW (m3mke. OOmas CTPyKTypa W 3aJadd Kypca
obmelt pusnkn. Pob n3mepenus B pusnke. EquHANBI n13MepeHus U cucTeMbl eauanil. OcHoBHBIE enuHUIE CU

OmnpeneneHne INIOTHOCTHU TeJ MPABHIFHON TeOMeTpHIecKoil popmbl

Kunemartuka maTepraibHOM TOYKH

[onsaTne cuctems! oTcueTa. Moenn MaTepHabHONW TOYKH M TBEPIOTO Tella. BEKTOpHOE M KOOPIMHATHOE OMHMCAHUE ABKCHUS
MaTepuanbHOH Toukd. [IpoiimeHHBIi mMyTh W mepemenierne. Pammyc- BekTop. CpemHssi CKOPOCTh W CpenHee YCKOpEHHeE.
MrHOBeHHasT CKOPOCTh M MIHOBCHHOC YCKOpCHHE. TaHTEHI[MaThbHOE KM HOPMAIbHOE YCKOPCHHUS MATCPUANBHOW TOYKH.
BpamarensHoe ABIKEHHE MaTEpUAILHOW TOYKU. BEKTOpHI yria moBOpOTa, YIJIOBOH CKOPOCTH U YIIIOBOTO ycKopeHus. CBs3b
MEX]y YTJIOBBIMHU U JIMHCHHBIMU BEITHYUHAMU

OmnpezencHre IIOTHOCTHU TeJ MPABIILHONH reOMETPUIeCKOi GopMbI

OIIK-2-criocoOHOCTBIO OOyyaronuiicst ymMeeT: AHaJIU3UPOBATh, BBIICISATH OCHOBHBIC TTOJIOKEHUSI O COBPEMEHHON
HCTONb30BaTh 3HAHUS O (u3MYEeCKOil 1 XMMHUYECKON KapTHHE MHpa W 3BOJIOUMHM BceraeHHOH, pocTpaHCTBEHHO-
COBpPEMEHHOW (HU3HIeCKOn BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUU BELECTBA AJIs IOHUMAaHUS OKPYXKAIOIET0 MUPa

KapTHHE MHpPA U 3BOJIOIHN
BcenenHoit, mpocTpaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHUH BEIIECTBA IS
MTOHUMaHHS

ITocrynarensHOe u BpamarenbHoe aBukeHus tena. [lepBoiid 3akoH Herotona. Ilonstue maccer Tena. Bropoit 3akon HeroToHa.
[onstue cunbl. Cnoxenue cuit. Tpetuit 3akon HetoTona. Cuia rpaBUTaliny, CUila TSDKECTH M Bec. Ypyrue cuibl. CUiibl TpeHust
OmnpenencHue yCKOPEHUS] CBOOOIHOTO MAJICHUS C MOMOIIBIO MAIIMHBI ATBya

JluHaMuKa OCTYNaTeIbHOTO IBMXKEHHUs Tena. PaboTa, 3Heprus, MOIHOCTh. 3aKOHBI COXPAHCHHS B MEXaHHKE

3aKOHBI U3MEHEHUS U COXPAHEHUSI UMITYJIbCa, SHEPTUU U MOMEHTA UMITYJIbca

OmnpeencHre MOMEHTA HHEpIMK Ha MasiTHHKe O0epOeka

OIIK-2-criocoOHOCTBIO OOyyaronuiicst Biaageer: Meronamu 000CHOBaHMS 0a30BBIX ITOJIOKEHUI O COBPEMEHHOM
WCTIOJIb30BATH 3HAHUS O (u3ruecKkoit 1 XUMHUYECKOW KapTHHE MHpa W DBOJIONMH BceneHHoH, MpOCTpaHCTBEHHO-
COBpeMeHHOH (usnyeckoit BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUH BELIECTBA [UIS IOHUMAHUS OKPY’KaroIIero MUpa

KapTHHE MHpPa U 3BOJIOIHN
BcenenHoit, npocTpaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOCHUH BEIIECTBA IS
TTOHUMAaHHUsI

Crenenu cBo60abl. O000IIEHHBIE KOOPIMHATHI. YNCIIO CTeneHel CBOOOAbI TBEPAOTO Tea. Y paBHEHHE BIKCHUS U PABHOBECHS
TBepaoro Tena. Bpamenue TBepaoro tena BOKpyr HenoAaBmkHOU ocu. Teopema Lllteitnepa. Kunetudeckas sHeprus npu
IUIOCKOM ABMXXEHUH. PaboTa M MOIITHOCTB NPH BpaIlaTeIbHOM JABHKEHUN

W3yuenue coxpaHeHMs SHEPTUHU C IOMOIIBIO MasiTHUKAa MakcBernna

JlMHaMMKa BpallaTeIbHOTO IBM)KEHHS Telaa. MexaHHKa j)KUIKOCTH M ra3a

1 HpI/IBO,HHTCH TUIIOBBIC BOIIPOCHI W 3aJaHUA. OHGHO‘IHLIC CpCACTBa, MNPEAHA3HAUCHHBIC I MPOBEACHUA ATTCCTAlMOHHOI'O

MEPONPUATHS, XpaHITCS Ha Kadeape B TOCTATOYHOM JIjIsl IIPOBEJCHUS OIICHOYHBIX IPOLEAYP KOJHYECTBE BapuaHTOB. OliEeHOYHBIC
CPENCTBA MOJUICKAT AKTyaldHW3allMd C YYETOM DPa3BUTHSA HAYKH, OOpa30BaHHS, KYJIbTYPbI, S3KOHOMUKHU, TEXHHUKH, TCXHOJOTHHA U
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHNE COIEPKAHMS OIIEHOYHBIX CPEJCTB CPEea 00yJaIONMMXCsl YHHBEPCUTETA
HECYT 3aBenyromuii kKageapoil u npenogaBaTeis — pa3padOTINK OIIEHOYHBIX CPEIICTB.



JIBmxeHue )XUIKOCTH. Y paBHEHHE Hepa3pbiBHOCTH. JlaBnenne. 3akoH [lackans. 3akon ApxuMena. YpaBHeHue beprymin.
JlamunapHOe U TypOyneHTHOE TeueHHs. Yuca, XapakTepru3yIoIne TeICHNE JKUAKOCTH
Onpenenenue kodhpuIMeHTa BI3KOCTH KUIKOCTH

OIIK-3 crocoOHocTho | OOyyaromuiicss 3HAaeT: OCHOBHBIC (U3WYECKUE SBICHUS M 3aKOHBI, OCHOBHBIE C€IMHHIIBI
npuodperaTh HOBBIE | M3MepeHHs1 GU3NUECKUX BENUYHH, (PyHIaMEHTaIbHBIC TIOHITHSI U TEOPUH KIIACCHYECKON U
MaTeMAaTUICCKUE U | COBPEMEHHOU (PH3UKU

€CTECTBCHHOHAYYHBIC 3HAHUS,

HCTIONB3Ys COBpPEMCHHBIC

00pa3oBaTeNbHbIC u

WH(POPMAIMOHHBIC TEXHOJIOTHH

I'apmonnueckue konebanus. IloTeHIManbHas M KMHETHYECKasl YJHEPrHH KojeOaHuil. BekropHas nuarpamMma rapMOHHYECKOTO
konebanus. KommiekcHast ¢opma npencraBieHus konebanuil. CiokeHHE OAWHAKOBO HAIpaBJICHHBIX Kosebanuid. CroxeHue
B3aMMHO TIEPHECHANKYJSPHBIX KoneOannii. MaremaTndecknii MasTHUK. [IpyxwHHBIA MasTHHK. CBOOOAHBIE 3aTyXaroIlie
konebanus. Jlorapupmimaeckuii IeKpeMeHT 3aTyXaHus U T0OpOTHOCTh. BEIHY X IeHHbIe Konebanns. PesoHaHc

OmnpeneneHnue yCKOPEHHs CBOOOAHOTO MaACHHS IPHU TOMOIIA MaTEMAaTHYECKOTO MasiTHUKA

OCHOBHBIE TIOHATHA TEPMOJMHAMHKH: BHEIIHWE W BHYTPEHHHE MapaMeTPhl CHCTEMBI, COCTOSHHE, YPAaBHEHHE COCTOSHUS,
mporecc, TEpMOJUHAMHIECKOE paBHOBecue. HyneBoe Hauano TepMOAMHAMUKY U MOHSITHE TEMIIEpaTypsl. TepMOIUMHAMUYECKHUE
¢yHkun cocrosuus. IlepBoe Hauano TepMmoauHamuKH. TeroemkocTh. M3ompoueccel. Bropoe Havano TepMOAMHAMUKH B
pasnuuHbIX QopmynupoBkax. [lonstue TteruioBoit mammubl. KIIJ TermoBoit mammsbel. Llukn Kapao u Tteopema KapHho.
HepasenctBo Knaysuyca. Durponus. Tperbe Hauano TepMOIMHAMUKH

W3ydeHne 3aKOHOB COXPaHEHMS UMITYJIbCa M SHEPTUU Ha IPUMEpPE COyAapeHuUs MapoB

OCHOBHBIE 3aKOHBI TEPMOIMHAMHUKH

OIIK-3 cnocoOHOCThIO | OOywaromuiicst ymeet: Cobupath u 060011aTh 6a30BbIE MOIOKEHHS O COBPEMEHHOM (U3UYECKOI
npuoOpeTaTh HOBBIC | U XHMHYECKOM KapTMHE MHUPAa U D3BOMIOLMHM BceneHHOW, NpOCTPaHCTBEHHO-BPEMEHHBIX
MaTeMaTHUYeCKue 1 | 3aKOHOMEPHOCTSIX, CTPOSHHH BEIECTBA I IOHUMAHUS OKPY’KalOIIEero MUpa
€CTECTBEHHOHAY4YHBIE 3HaHUA,

HACTIONb3YS COBpPEMEHHBIE

oOpa3oBaTeNbHbIE u

nHPOPMAIMOHHBIE TEXHOJIOTHH

OCHOBHBIE TIOJIOKCHUSI KWHETHYECKONH TEOPUM HACAIBHOTO Ta3a. YPaBHEHUS COCTOSHHS WICANbHOTO M PEalbHOIO Tasa.
YpaBHeHHE KMHETHUYECKOM TeOopuHu ra3oB Jyis napiienus. Pazooe mpoctpanctBo. OyHkius pacnpenenenus. Kimaccuyeckas u
KBaHTOBas cTaructuka. Pacrnpenenenune MakcBenna. bapomerpuueckas ¢opmyna. Pacripenenenne bonbimana. Ilonsrue o
KBaHTOBOI cratuctuke bose- DitnmTeltna u ®epmu -J{upaxa. CBsI3b S3HTPOIHUU C TEPMOJIUHAMUYIECKON BEPOSITHOCTBIO. SIBIICHUS
HnepeHoca B TePMOAMHAMHUUECKU HEPABHOBECHBIX CHCTEMAaX

HccnenoBanue 351€KTPOCTaTUUECKUX MOJIEH ¢ TOMOUIBIO SIEKTPOIUTUIECKOI BaHHBI

DNeKTpOCTaTUYECKOE MOJIE B BaKyyMe

ONEeKTPOCTATHYECKOE MOJIE B AUIIICKTPHKAX

OIIK-3 crocoOHoCThI0 | OOyUaromuiicsl BiIafeeT: MeToaamu (HU3MKO-MATEMATHYECKOTO OIMMCAHHWS LIMPOKOrO Kiacca
npno6peTaT1, HOBBIE | (DM3UYECKUX SBJICHHUN W MPOIECCOB, ONMPEACISFONIX MPUHIUIBI PAa0OThl PA3IMYHBIX TEXHHYCCKUX
MaTeMaTHIECKUE u | YCTpOMcTB

€CTECTBEHHOHAYYHbIC 3HaHM,

HCTIONB3YS COBpEMEHHbBIC

o0pasoBaTenbHbIE "

HH(POPMAIMOHHBIC TEXHOJIOTHH

VYciroBus CymecTBOBaHHS MMOCTOSTHHOTO AIIEKTPHYECcKOro Toka. Criia M INIOTHOCTB TOKA. Y paBHEHUE HEMPEPHIBHOCTH. 3aKOH
Owma U1 OTHOPOJHOTO YYacTKa IEeTH. DIEKTPOABIKYIAs CHIIa M HanpspkeHne. 3akoH OMa U1 HEOZHOPOIHOTO yJacTKa IEeTH.
[Mpasuna Kupxroda. [Ipumepsl pacuera pa3BeTBICHHbIX 3JEKTPUUECKUX Lienel ¢ momouipio npasui Kupxroda. Padora n
MOIIIHOCTb TOKa. 3akoH J[xoymsa-Jlenna

MarauTHbBIIf MOMEHT KOHTYpa ¢ TOKOM. MaruuTHas HHIyKIus. 3akoH Amnepa. 3akoH buo-Casapa - Jlamnaca. [Tose mpsimoro
Toka. Ilone xpyrosoro Toka. Teopema 0 HUPKyIALUU BEKTOpa MarHuTHOM nnaykuun. Ilone conenouna. Ilone Topouna.
MaruuTHbli notok. Teopema ["aycca. PaGora nepemeriieHus NpoBOIHMKA U PAMKH C TOKOM B MarHUTHOM Tioute. JlelicTBre
MarHUTHOTO NOJIA Ha ABMKyIuiics 3apsa. Cuna Jlopenna

3aKOHBI TOCTOSHHOTO TOKa

MarHuTHbIE MOMEHTHI aTOMOB. HaMarHW4eHHOCTh ¥ HANPsSKEHHOCTh MArHUTHOTO NoJsl. TeopeMa o HUPKYJIALUN BEKTOpa
HANpsKEHHOCTU MarHUTHOTO Nojst. Buisl MarHeTukon

2.2. IlepeyeHb BONPOCOB Al MOATOTOBKH 00y4AIOMIMXCH K IPOMEKYTOYHOMH aTTeCTAlUHN

1. Cucrema orcuera. [IpoiineHHbI yTh U iepemelieHue. Pannyc BEKTOp, BEKTOP CKOPOCTH, BEKTOP
YCKOPEHUS U CBA3b MeXAy HUMH. CpellHsIsl CKOPOCTh U CpeHEe YCKOpeHue. TaHreHanbHoe 1
HOPMaJIbHOE YCKOPEHUS U UX CBS3b CO CKOPOCTHIO.

2. JIBmkeHue 4acTHIlbI 0 OKPYXKHOCTU. BEeKTOpHI yria moBopoTa, yrjioBOl CKOPOCTH U YIJIOBOTO
yckopeHus. CBA3b MEX/y YTJIOBBIMU U JINHEWHBIMU BETUYMHAMHU.
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[lepsriii 3axoH HetoToHa. IlonaTHEe Maccsl. Bropoii 3akon HetoToHa. Ilonsatue cuibl. CrioxxeHue cuil.
Tpertwnii 3akon HeroToHa ["paHuIiel MPUMEHUMOCTH KJIACCHUYECKOTO CITOC00a OMMCAHUSI IBHKCHHS
YaCTHIL.

OCHOBHBIE CHJIBI B MEXAQHUKE: CUJIBI BCEMUPHOT'O TATOTEHHMSI, CUJIbI TPEHUSI CKOJIBIKEHUSI, CHJIBI
COIPOTUBIICHUS, YIIPYTHE CUJIBL.

3aKOH U3MEHEHMS U COXPAHEHUS UMITYJIbCA MEXAHUYECKOU CHCTEMBI.

HenTtp Macc. OCHOBHOH 3aKOH MOCTYNATENbHOIO JBUKEHMSI LIEHTpa Macc.

YpaBHEHUE IBUKEHUS TEJIa IEPEMEHHON MACCHI.

3aKOH U3MEHEHUS! KHHETUYECKOM 3HEpruu cucteMbl. PaboTa 1 MOITHOCTD.

KoncepBatuBHbIe (MOTEHIHATBHBIE) U HEKOHCEpBAaTUBHBIE cUJlbl. [loTeHnnanbHas sueprusi. CBs3b
MEXy TOTEHIIUAJIbHON SHEPTUEH U CUIION.

. 3aKOH U3MCHEHHS U COXPAHECHHUS ITOJIHOM MEXaHUYECKON DHEPTUHU CHCTEMBI.
. MoMeHT uMItysibca MaTepUAILHOM TOYKU. MOMEHT UMITYJIbCa MEXaHUYECKON CUCTEMBL. MOMEHT

cuibsl. MoMmeHT HUMITYyJIbCa V MOMCHT CHUJIBI OTHOCUTCIIBHO OCH.
3aKOH U3MCHEHHS U COXPAaHCHUA MOMCHTA UMITYJIbCAa MEXaHUYECKON CUCTEMBI.

. lleHTpanbHOE CTOJKHOBEHUE JABYX YacCTHIl. AGCOJIOTHO YIPyroe 1 adCOIIOTHO HEYIPYyroe

cToJKHOBeHUE. CKOPOCTH YacTH U I10CJIE€ CTOJIKHOBEHUS.

OCHOBHOM 3aKOH BpaIllaTeJIbHOTO ABUKEHUS TBEPJIOTO TEJIa BOKPYT HEMOABUKHON OCH.
Omnpenenenne MomMeHT nHepuuu. Teopema Ilteiinepa.

MOMEHT MHEPIIMU TOHKOT'O CTEPKHSI OTHOCUTENIBHO OCH, MIEPIIEHIUKYIISIPHON CTEPHKHIO.

MOMEHT HHEpPLMH OAHOPOAHOIO JUCKA, OTHOCUTENBHO OCH, IEPIIEHIUKYIIIPHON IIIOCKOCTH IUCKA U
MPOXOJIAIIEH Yepe3 ero HeHTp.

MoMeHT nHepLMH OAHOPOAHOIO I1apa, OTHOCUTEIBHO OCH, TPOXOAIEH Yepe3 ero LEHTp.
KuneTtnueckast sHEprus BpalaTeabHOrO ABUKEHUS TBEPAOTO Tea.

WneanpHas xuakocts. CTalilmoOHaApHOE TEUEHHUE UACATBHOM KUAKOCTU. Y paBHeHNE bepHyiun. Bsaskas
KUAKOCTh. CHIIBI BHYTPEHHETO TPEHUS.

[punuun otHocutensHocTH ["amunes. [Ipeobpazosanus ['anumnes. [IpuHIIUT OTHOCUTEIHHOCTH B
pensituBucTckoil Mexanuke. [Ipeo6pasoBanust Jlopenna 11 KOOpAMHAT U BPEMEHU U UX CIIEJICTBUS.
PenstuBucrckuit ummynsc. [lonHasd sneprust yactuupl. JlMHaMAYECKUE U CTATUCTUYECKUE
3aKOHOMEPHOCTH B (hU3HKE.

Jedopmarust mpoaoIpHOTO pacTsHKeHus (cxkaTus) TBepaoro tena. Hanpsokenne. OTHOCHTENBHOE
ymuaenne. Koadgdunuent ynpyroctu. Moayns FOnra. 3akon ['yka muist pacTsokeHus (CoKaTHsA).
Jedopmarus casura TBEpAOro Tena.

Omnpenenenne KoebaHni B MEXaHWYECKOW cucTeMe. ['apMoHnYeckre KojaebaHus. Y paBHEHHE
rapMOHUYECKUX KoJieOaHMil U ero pemieHue. I 'eomerpuyeckas HHTEpIpETaIs FTapMOHUYECKUX
KoJie0aHui.

dopmyia CIOKEHHs IBYX TAPMOHUYECKUX KOJIeOaHUH.

[Ipy>XMHHBIA U MATEMAaTHYECKUN MasSTHUKH.

Du3nyeCKUi MasITHUK.

YpaBHEHHE 3aTyXalOMNUX TAPMOHUYECKUX KOJICOAHUI U €To pelieHne. Y CIIOBHE CYIIIECTBOBAHUS
3aTyxaromux KojaeOaHui. XapakTepUCTHKH 3aTyXaloUIMX KOoJeOaHuii: yacToTa, nepuo, ko3 HuIeHT
3aTyXaHus, JJorapu(pMUUIECKUil TeKPEMEHT 3aTyXaHusl, J0OpPOTHOCTb.

YpaBHEHUE BHIHYKJICHHBIX KOJIeOaHUH O] 1eHCTBHEM TapMOHNYECKU U3MEHSIOIIEICS BHEITHEN
CHUJIBI U €r0 pelIeHueE.

SIBnenune pezonanca. Pe3onancHas Jyacrora.

. BotHoBbIe nBukeHus. [1nockas cunyconaanbHas BojiHa. beryimue u ctosiune BojHbl. YacTtora, 1iauHa

BOJIHBI, BOJTHOBOU BEKTOp. (ha30Basi CKOPOCTh.

[Tpenmet TepmonrHaMuku. OCHOBHBIE IOHSTHS U OTIPEAETICHUS TEPMOIUHAMUKH (MAaKPOCKOITUYECKast
CUCTCMA, BHYTPCHHHUC U BHCHIHUC MapaMCTpPhbI, COCTOAHNUEC, paBHOBCECUC, PABHOBCCHBIC 1
HEPAaBHOBECHBIE COCTOSHUSA, IIPOLIECC, PABHOBECHBIE U HEPABHOBECHBIE MPOIIECCHI).

OO11ee Havano TepMOAMHAMUKHU. [IOHATHE SMIUPHUECKON TEMIIEpaTypHl.

OCHOBHBIE TTOJIOKEHUSI KHHETUYECKON TEOPHUH UACATBHOIO ra3a. Y paBHEHUE KUHETUYECKON TEOpUH
ra30B JJIs JaBJICHUS.

Pacnipenenenne sHEpruu MOJIEKYJ IO CTENEHSIM CBOOOIBI.

3akoH MakcBeiia 0 pacrpeieIeHU MOJIEKYJT UJ1€alIbHOTO Ta3a MO0 CKOPOCTSAM U SHEPTHSIM TEIIOBOTO
JIBUKCHUSI.
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Bapomerpuueckas popmyna. Pacnpenenenne bonpiimana.

BuyTpenHssa sHeprusi TepMoAMHaMU4YeCKOl cuctemsl. [lepBoe Hayano TepMOIMHAMUKH.
dopmyna g paboTsl uaeanbHoro rasa ['padudeckoe npencrapieHue padoThI rasa.

TennoeMKoCTh TEpMOJUHAMUYECKON CUCTEMBI. Y I€JIbHASI U MOJISIPHAs TEIUIOEMKOCTH.
TennoeMKoCTh B M30XOPHUUECKOM U M300apUUYECKOM MPOLIECCax M CBA3b MEXKIy HUMH. BHyTpeHHSIS
SHEPIHs UACATBHOIO rasa.

AnmnabaTuyeckuii mporecc u ero ypaBHeHue. Pabota rasa npu aanadaTuyeckoM mpoliecce.

[TonuTponuyeckuii MPOIECC U €ro ypaBHEHHUE.

WneanbHblil 1 peanbHblil ra3el. YpaBHeHuss Menaeneesa-Kianeiipona u Ban-nep-Baansca.
BHYTpeHHsIs 3HEPIHs peaJbHOro rasa.

Bropoe Hauano TepMOJMHAMUKY B PA3TUUHBIX (POPMYIUPOBKAX.

OO6parumbie 1 HeoOpaTumMble Tiporiecchl. [lorsTue aaTponuu. CBOMCTBa SHTPOIIUH.
®opMyaupoBKa BTOPOr0 Havyaja TEPMOJAMHAMUKH C UCIIOJb30BaHUEM IIOHATHS SHTpoNHH. Teopema
HepHcra.

OHTpoIus UACAIBHOIO rasa.

Tennoseie Mamuubl. KITJI TermioBoi MammHEI.

Hukn Kapno. KIIJ] nukna Kapuo. Teopema KapHo.

CTaTUCTUYECKUNA CMBICI SHTPOIIUH.

DnexTpuueckue 3apsaasl U ux cBoiictBa. 3akoH Kynona. HanpsykeHHOCTD 2JIEKTPOCTATUYECKOTO MOJISL.
[IpuHIMT CynEepHO3UIIUU IEKTPOCTATUUECKUX TTOJIEH.

Teopema ['aycca 15 3JIEKTPOCTATUYECKOIO I1OJIS B BAKyyMe.

[Ipumenenue TeopemMsl ['aycca k pacueTy HEKOTOPBIX AIEKTPOCTATUUECKUX TTOJIEH B BaKyyMe.

Hupkynsauus BeKTOpa HaPsHKEHHOCTH 3JIEKTPOCTAaTUUECKOT0 1o, TeopeMa 0 LUpKYJIALNH.
[ToTenuman 3;meKTpocTaTH4ecKOro noiist. CBA3b NOTEHIIMAIA U HANIPSKEHHOCTH.

OnekTpuueckuil nunosib. [lone aumorns.

Huanextpuku. [onsgpuzanus audnekTpukoB. BekTop nonspuzaunu. HanpskeHHOCTH 1o B
JUDJIEKTPHUKE.

DnekTpuueckoe cmenienue. Teopema ["aycca 111 BEKTOpa AIEKTPUUECKOTO CMEIICHUS.

VYcnoBus Ha TpaHULE pa3ena ABYX AUAIEKTPUUECKUX Cpe.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DnexTpuueckas eMKOCTh YEMHEHHOIO TpoBoAHNKA. KOoHEeHCATOPBI. DNEKTPOEMKOCTb
KOH/JIEHCATOopA.

OHeprus CUCTEMBI 3apSA0B, YEAUHEHHOTO IPOBOJHUKA U KOH/IEHCATOpa. DHEPIHs
3JIEKTPOCTATUYECKOTO TOJIS.

DNEKTPUYECKUH TOK, CHJIa U IIJIOTHOCTH TOKA.

3akon Oma. CompoTuBiieHHe MPOBOAHUKOB. PaboTa u MmomtHoCTh. 3akoH [[xoymns-JIeHma.

CropoHHUE CUIIBL. DIEKTPOABUKYIIAsI CUJla U HanpsbkeHHe. 3akoH OMa /1711 HEOJHOPOIHOTO
y4acTKa LEMH.

[IpaBuna Kupxroda mist pa3BeTBICHHBIX IIETICH.

DIIEKTPONPOBOAHOCTh MeTaJIIOB. HocuTenu Toka B Metaiiax. HerocTaTouyHOCTh KI1aCCUYECKOM
AJIEKTPOHHOU TEOPHH.

DJIEKTPUUYECKU TOK B BaKyyMe. TepMo3JIeKTpOHHAS SMUCCHS.

Yposenb @epMu. DIEMEHTHI 30HHON TEOPUU KPUCTAIOB. 30HHASI CTPYKTYpPa SHEPTETUYECKOTO
CIIEKTpa JIEKTPOHOB TBEPJIOTO TENA.

MarauTHoe 1noJje U ero XxapakrepucTuku. MarautHas nnaykuus. 3akoH buo-Casapa-Jlamaca.
MaruutHoe noJie IBHKyIerocs 3apsaa. 3akon Ammepa. Cuna Jlopenua.

TeopeMa 0 HUPKYJIALMU BEKTOPAa MATHUTHOW MHIYKLIUH.

IToTrok BekTOpa MarHUTHOM MHAYKIMHU. Teopema ["aycca niig BeKTOpa MAarHUTHOM MHITYKIIUH.

MarauTHoe 1noJje COJIEHOUAA U TOPOUIA.

Pabora no nepemeieHnIo NpOBOAHUKA U KOHTYpa C TOKOM B MATHUTHOM IIOJIE.

OHeprus MarHUTHOT'O TOJIS.

MarauTHoe noje B BeulecTBe. SIBIeHNe HAMarHU4MBaHUs. BEKTOp HaMarHU4eHHOCTH.

BekTop MarHUTHOM MHIAYKLUU B BEILECTBE.

HanpsxeHHOCTh MarHUTHOTO NMOJIsl. MarauTHast BOCIPUMMYHUBOCTh U MATHUTHAS
IPOHULAEMOCTh. TeopeMa 0 UMPKYISILMY ISl BEKTOpPA HANPSKEHHOCTH MarHUTHOTO ITOJISL.

VYcnoBust 1u1si MATHATHOTO TIOJIS1 HA TPAHULIE PA3/eNa IBYX MarHeTUKOB.



77. Junamarnetuku u napamarsetuku. @eppomarseTuku u ux coiicrsa. [Ipupona
dbeppoMarseTuszma.



3. MeToanyeckue MaTepuaJibl, ONpeAesiiolue NpoueIypy U KpUTePUH OlleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIUI NPHU NMPOBeJIeHUH MIPOMEKYTOUHON aTTecTAlul

Kpurepun ¢popmMupoBaHusi OlleHOK 10 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUM

- OLCHKa «OTJMYHO» BBICTABIICTCS OOYYaIOMIEMYCs, €CIM KOJMYECTBO MNPABIIIBHBIX OTBETOB Ha
Borpockl coctanisier 100 — 90% ot olriero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIGHKa «XOpOIIO» BBICTABISIETCS OOYYArOIIEMYCs, €CIM KOJIMYECTBO MPABWIBHBIX OTBETOB Ha
BOMpPOChl — 89 — 76% ot o011ero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OICHKa «YIOBJIETBOPHTEJIBHO» BBHICTABISCTCA OOYYAIOUIEMYCs, €CIM KOJIWYECTBO NPABHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCH! —75—-60 % oT 0011ero oobEémMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «HEeYI0BJIETBOPHUTEIBHO» BBICTABIACTCS OOYYaIOMIEMYCs, €CIIM KOJMYECTBO MPABMIIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHusi OLICHOK 0 pe3yJbTaTaM BbINOJHEHHS 3aJaHUI

«3auTeHo»:

— CTaBUTCSA 32 pabOTY, BBIIIOJHEHHYIO MMOJTHOCTHIO 0€3 OMMOOK U HEJIOUETOB.

— CTaBHUTCS 3a pabOTy, BBHIMOJIHEHHYIO MOJHOCTBIO, HO IIPY HAJIMYMM B HEel He Oosiee oIHOW HerpyOoin
OIMMOKHU M OJTHOTO HeJoueTa, He 0osiee TpeX HET0UYETOB.

— cTaBUTCA 3a palboTy, ecnu 0oOydarouuiics MpPaBWIIBHO BBIMOJHWI He MeHee 2/3 Bceil paboThl min
JOMYCTU He Ooyiee OJTHOM TpyOoi OmMOKM M JIBYX HEAOUYETOB, HE Ooyiee OJHON rpyOO M OJAHOW HErpyoOoi
omnOku, He OoJiee TpeX HerpyObIX OMNOOK, OJHON HErpyOOoil OIIMOKH U JBYX HEAOYETOB.

«He 3a4TeHo» — cTaBUTCS 33 pabOTy, €CIIM YUCIIO OMUOOK U HEIOYETOB MPEBBICHIIO HOPMY JUIS OIEHKH
«yIIOBJIETBOPUTEIHLHOY» UJIH MPABHJIBLHO BBINOJIHEHO MeHee 2/3 Bcel paboThlI.

Buowr owubok:

- 2pyoOvle OwuUbKU: He3HAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUeMO8 peuleHus 3a0ad;
OWUOKU, NOKA3bIEAIOWUE HENPABUILHOE NOHUMAHUE YCA08US NPEOSIONCEHHO20 3A0AHUSL.

- HezpyOvie OWUOKU: HEMOYHOCMU DOPMYIUPOBOK, ONpeOeleHUll, HePAYUOHANbHBIU 6bl00p X00a
peuerus..

- HeOouemvl. HEPAYUOHATbHbIE NpUeMbl BbINOIHEHUS 3d0aHUs; OMOeNbHble NOSPEULHOCU 8
hopmynuposke 8v1860008,; HeOPeI’CHOE BbINOIHEHUE 3A0AHUSL.

Kpurepun ¢popMupoBaHusi OLIEHOK IO IK3aMEHY

«OtauuHo» (5 0OamioB) — oOydaromuics IEMOHCTPUPYET 3HAHHWE BCEX pa3elioB H3ydaeMou
JTUCIUIUIMHBL:  coJlep)kaHrue O0a30BbIX TMOHATUH U (QyHIAMEHTAIBHBIX MpoOJeM; yMEHHe U3Jararb
IPOrpaMMHBI MaTepuall ¢ JAEMOHCTpalueld KOHKPETHBIX MHpuMepoB. CBOOOIHOE BIIAJEHUE MAaTEPUATIOM
JOJIKHO XapaKTepU30BaThCs JIOTMUECKOM SCHOCThIO M YETKUM BUACHHEM IyTeH NMPUMEHEHHS IMOJy4YE€HHBIX
3HAHUM B MPAKTUUYECKOU JEATEIHLHOCTH, YMEHUEM CBSI3aTh MaTepUall C IPYTUMHU OTPACIISIMHU 3HAHUS.

«Xopomo» (4 Oamma) — oOydJarOIIMIiCS JEMOHCTPUPYET 3HAHHWS BCEX pas3eioB H3ydyaeMOM
JUCLUIUIMHBL COZIep)KaHhe 0a30BBIX MOHATHH W (yHIAMEHTAIBHBIX MpoOieM; MproOpen HeoOXOAUMBbIe
YMEHHS WM HaBBIKH, OCBOMJ BOIPOCHI NPAKTHYECKOTO IMPUMEHEHHUS IOJNYyYCHHBIX 3HAHWH, HE IOMYCTHII
(akTHUECKUX OIIMOOK IMpH OTBETE, JOCTATOYHO MOCIENOBATEIbHO M JIOTUYHO M3JIaraeT TEOPETUUECKUN
Marepuall, AOIMyCKasl JIMIIb HE3HAYUTEIbHBIC HApyLICHUS MOCIIEAOBATEIBHOCTH H3JIOKEHHS W HEKOTOpPHIC
HETOYHOCTH. TakuMm o0Opa3oM JaHHAas OIEHKAa BBICTABIIACTCS 3a MPABWIBHBIA, HO HEIOCTATOYHO IOJIHBIN
OTBeT.

«Y10BJeTBOPUTEIBLHO» (3 Oamna) — oOydJaromuiics NTEMOHCTPUPYET 3HAHWE OCHOBHBIX pa3JeioB
IporpaMMbl M3y4aeMoro Kypca: ero 0a3oBbIX MOHATHH M (GyHIaMEHTaIbHBIX MpoOsieM. OnHaKO 3HaHUE
OCHOBHBIX MPOOJIEM Kypca HE MOJIKPEIUIFOTCS KOHKPETHBIMU MPAKTUYSCKUMH MPUMEpPaMU, HE MOJHOCTHIO
pacKpbiTa CYIIHOCTh BOIPOCOB, OTBET HEJOCTATOYHO JIOTMUEH M HE BCErJa MOCIEAO0BATEJICH, JOMYLIEHBI
OIIMOKY U HETOYHOCTH.

«HeynoBiaerBopurejbHo» (0 0amaoB) — BBICTABISETCS B TOM Clydae, KOrja oOOydaromuics
JNEMOHCTpHUpYET (pparMeHTapHble 3HaHUS OCHOBHBIX PAa3/IeiOB MPOTPaMMbI H3y4aeMOro Kypca: ero 0a30BbIX
NOHATUH M (yHOAMEHTAIbHBIX TNpobieM. Y sK3aMeHyeMoro ciabo BbIpaXeHa CHOCOOHOCTh K
CaMOCTOSITEIbHOMY aHAJIUTUYECKOMY MBIIUICHUIO, WMEIOTCA 3aTpYAHEHHs B H3JIOKEHUH MaTepuana,



OTCYTCTBYIOT HEOOXOJIUMBIC YMEHUS M HABBIKH, JTOIMYIICHBI IPyOble OMIMOKU M HE3HAHUE TCPMUHOIIOTHH,
OTKa3 OTBEYaTh Ha JIOMOJIHHUTEIBbHBIC BOMPOCH], 3HAHUE KOTOPBHIX HEOOXOIUMO I TOIYy4YCHUS
OJIOKUTEILHOMN OLICHKMU.



OKCNEepTHBIN JTUCT
OLICHOYHBIX MaTEPHAJIOB JUIS POBECHUS MPOMEKYTOYHOHN aTTECTAIUH 10
mucrurinae «Pu3nkay

110 HaIrIpaBJICHUIO HOI[FOTOBKI/I/CHGHI/I&]'II)HOCTI/I

23.05.05 CucteMbl o0ecnneyeHus ABHKEHNS 0e310B
I.LII/I(i)p 1 HAUMEHOBAHUE HAIIPABJICHUA HOHFOTOBKH/CHCHHaJ’ILHOCTI/I

TeJleKOMMYHHKAIIMOHHbIE CHCTEMbI H CETH JKeJI€3HOA0POKHOI0 TPAHCIIOPTAa
npodHIIb / CrienuaIn3anis

Crenmaanct

KBaJ’II/I(i)HKaLH/Iﬂ BBIITYCKHHKa

1. ®opmasibHOE OlLIEHUBAHUE

[Tokazarenu [IpucyrcrBytor OTcyTCTBYIOT

Hanuuue 06s3aTenbHBIX CTPYKTYPHBIX 3JIEMEHTOB:

— TUTYJIbHBIN JTUCT +

— IOSCHUTEIIbHAS 3aIlMCKa +

— TUIIOBBIE OLICHOYHBIE MAaTE€PUAIbI +

— METOAUYECKHE MaTepHallbl, ONPEIEIIAIOIINE +

MpoLeNypY U KPUTEPUU OLICHUBAHUS

CopeprxarenbHOE OLICHUBAHUE
CooTBeTCTBYET He
ITokazarenu CooTBeTCTBYET
YaCTUYHO COOTBETCTBYET

CootserctBue TpedoBanusim PI'OC BO k N
pe3yabTaTaM OCBOCHMS IIPOIPAMMBI
CootserctBue TpedoBanusim OITOIT BO k N

pe3ylbTaTaM OCBOEHUS IPOTPaMMBbI
OpuenTanus Ha TPeOOBAHUS K TPYIOBBIM
¢byaxumsam TIC (mpu Hanuaum +
yrBepxkaerroro [1C)

CootBeTcTBYET (hOPMUPYEMBIM
KOMITETEHITUSM, HHIUKATOpaM JTOCTHKCHUS +
KOMIIETEHIINH

Zaxmouenne: POC pekoMeHyeTcs/ He PeKOMEHIyeTCsl K BHEIPEHHIO; o0ecTieunBaeT/ He
obecrieunBaeT 00bEKTHBHOCTD M JIOCTOBEPHOCTD PE3yJbTATOB P MPOBEJACHHH OLICHUBAHUS PE3YJIbTATOB
00y4YeHUs; KpUTEPUH U TIOKA3aTeNIN OLIEHUBAHMSI KOMIIETEHIIUH, KAkl OLIEHUBAHMsI 00eCIeUnBaIOT/ HE
00eCIeYrBarOT MPOBEACHNE BCECTOPOHHEH OIICHKH PE3yJIbTaTOB 00YUCHUSI.

o o
DKCIEPT, TOJDKHOCTh, YU€Has CTENEHb, YICHOE 3BAaHUE 1\ k/\.. L}/f/ ' / MyHnaceimoB H.A.
L

(n@mhiuce)
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