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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE€  MBIIUICHHE,  (QOopMUpyeMOe  TpH  U3YYECHUU
OOy4YarOIIMMUCS TTOHSITUIHHBIX OCHOB I'€OMETPHUHU, TIPHU JI0KA3aTEeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTh W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
buznyeckux 3aaay.

[ens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOiaEéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
M3YYEHUHM T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHON oOnactu «MaTteMatuka u
uHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCcCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne MPEACTABICHU O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPBI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  YMEHHUS ~ BIAQJETh  OCHOBHBIMM  TIOHATUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHHUS pacliO3HaBaTh HAa YEPTEXKaX, MOJEIAX U B peabHOM
MHpPE MHOIOTPAaHHUKM M Te€lla BpallCHUsA, KOHCTPYHUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH AaKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME TMOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJETh METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTH, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOoBaHHE TPEACTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEPECa K U3YUEHUIO T€OMETPUU;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs:  «lIpsmble W TUIOCKOCTH B MPOCTPAHCTBER,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpKaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep>KaTeNIbHbIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MpPOrpaMMbl, paclpe/eIEHHBIM 10 ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUUYCCKUMH IMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEILHO M MMOCTYIATEIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHuranuu O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneuuTh yriayOJaeHHoe
U3Y4YCHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTbh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTCcs 204 yaca: B 10 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECEKarOIIHecs,
NapajuleNIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, aPAJLIECIBHOCTD TPEX NPIMBIX, 1APAIIICIIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKE€HUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapaJiIeJIbHBIX IIJIOCKOCTEH. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPSAMOM U IUIOCKOCTH, TEOopeMa O IIpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IJIOCKOCTEH: NPU3HAK  IEPHEHIMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW W IIOCKOCTBIO, BYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukKoOB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAS TOBEPXHOCTh MPHU3MBI.
[Tapayutenienumien, NOPSAMOYTOJIBHBIA — NApajuleeNunes;] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTM MHOrOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHass nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpadap, KyO. IlpeacraBieHue O MpaBUIbHBIX MHOTOTPAHHUKAX: OKTadJIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaAMUJBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuieenunea1a, CUMMETPUsS NPABWIBHBIX NpPH3M, CHMMETPUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. /[eHCTBUS C BEKTOPAMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIoKEHUM BEKTOpAa IO TPEM
HEKOMILUIaHApHbIM  BekTopaM. IIpsiMmoyronbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUHCKOro  OOMIECTBa,  MPEACTABIECHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
IIPOILIIOMY M HACTOALIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKax, TEXHOJOTHUSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOI'O IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB NUCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0€301acHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAaHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOTHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKkTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4Ye0OBEUECKOM JIesATEebHOCTH, 3TarnoB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJCTBOM TIO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aeicTBu:

BBISIBJIATH M XApPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTIpeJICIICHHS TIOHATH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHHUS] 3aKOHOMEPHOCTENU U IPOTUBOPEYUH;

JleJIaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(OpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apPIryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpATh CMOCcO0 pelleHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4€ToM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaThb ~ BOMPOCH,  (DUKCHpYIOIIME  MOPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Ipollecca, a TaKkKe BbBIABUTATD
MPE/INOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nunopmanueii:

BBISBJIATH JeUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMIPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMaTHU3UpOBaTh M HHTEPIPETUPOBATh MHYOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTLHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOLLEHUs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, NaBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYI'MX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3aa4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJAa/J€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTEeMaTU4YeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPY PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM palOThI, pacHpenesiTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC U pe3yapTaT paldoThl,
000011aTh MHECHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (popMax palboThl (00CYXIEeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JECHCTBUSA C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSAMH CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSAMU, CBA3AaHHBIMH C MHOTOTPAHHUKAMU;



cBOOOJIHO pAcCMO3HAaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (TMpuU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJ1accu(ukanuu;

CBOOOJHO  OMEpUpPOBATh  MOHATUSAMH, CBS3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajuiebHOE, LEHTPATIbHOE U OpPTOTrOHAIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PA3JIUYHBIMU METOJIAMH, BBITIOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAJU  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (TIpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

CBOOOJIHO ONEpPUPOBATh MOHATUSMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
duryps;

CBOOO/IHO OIEPUPOBATh MOHITUSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATH JIEUCTBHS HAJl BEKTOPAMH;

pemarh 3aJadyd Ha JOKAa3aTelbCTBO MAaTEeMaTUYECKUX OTHOIICHUWA U
HAXOXKJCHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMATHYECKUX 33]1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIINE MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;
U3BJIEKaTh, MNPEOOpa3oOBbIBaTh M HMHTEPIPETUPOBATH HH(MOpPMALNUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeAcTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh W
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHSATUS B
npolecce IOMCKAa PEelIeHHs] MaTeMaTH4ecKH  Cc(hopMynrpoBaHHOU
npo6JieMbl, MOJEIUPOBATh pEAIbHBIE CUTyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, peliarb MpPaKkTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM N€OMETPUYECKHUX BEJIUYMH;

UMETh TPEJCTAaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 AKCMOMbI CTEPEOMETPUN U UX CNEeSCTBUA 5 1
) MapannenbHOCTb NPAMbIX U NNOCKOCTEN 17 1
3 MepneHAMKYNAPHOCTb NPAMbIX U MNOCKOCTEN 20
4 MHororpaHHuMKK 12
5 BekTop B npocTpaHcTBe 6 1
6 O6o6uatouee NOBTOPeEHNE 8 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
ara nu(ppoBbIe
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue A p
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI pecypes:
[Ipenmer crepeomerpun. OCHOBHBIE 04.09. —
1 IIOHSITHS, AKCHOMBI CTEPEOMETPHUHU. 1 08.09
o) Hekoropsie ciencTBus u3 akcuom 1 04.09.
08.09
Pemenue 3anay. Hekoropsle caencTsus us 11.09 —
3 AKCHOM 1 15.09
Pemenue 3a1au Ha IpUMEHEHHUE TEOPEM U 11.09 —
4 CIeCTBUM 1 15.09
Pemenue 3a1ay Ha IpUMEHEHHE TEOPEM U 18.09 —
5 CHeHCTBHﬁ. 1 22.09
I 18.09. —
6 apaJuleJIbHBIE IPSIMBIE B IPOCTPAHCTBE 1 2509
7 [TapaienbHOCTB TPEX MPSIMBIX 1 25.09. -
29.09
8 [TapaieapHOCTh IPSIMON U IIJIOCKOCTH 1 25.09. -
29.09
Pemenne 3a1a4 Ha mpusHaK 02.10 —
9 NapajuIeIbHOCTU MPSIMON U TJIOCKOCTH. 1 06.10




Pemrenne 3aa4 Ha napaijaCIIbHOCTb

02.10. -
10 IPSIMBIX. 06.10
11 CxpeluBarommecs npsmbie 09.10. —
13.10
12 VIIbI ¢ COHANPaBIECHHBIMU CTOPOHAMH. 09.10. -
13.10
13 Yroa Mexay npsAMbIMU 16.10. —
20.10
Pemenue 3anau «B3aumHoe pacnonoxenue 16.10. —
14 HPSIMBIX, IPSMON U TIIIOCKOCTH 20.10
KonTposbnas padora Ne 1 «B3aumuoe
15 pacioJio:keHne NpPAMbIX, IPAMOii 1 23.10. -
IJIOCKOCTH» 27.10
16 [TapamienbHbIE TUIOCKOCTH 23.10. -
27.10
17 CaolicTBa napajuIeabHbIX IIOCKOCTEN 06.11 —
10.11
Pemenue 3agau IlapaimensHOCTh
13 y 06.11 —
IUIOCKOCTEN 10.11
19 Terpasap 13.11 -
17.11
20 [Tapamnenenunen 13.11 -
17.11
KonTposbnas padora Ne 2 «BzaumHuoe 20.11
21 pacnoJio;keHue NPAMbIX, IPAMOH U ) 4' 11

IVIOCKOCTH» «l'[ap AJJICJIBHOCTD IPAMBIX




M IJIOCKOCTei»

[IepnieHquKynsipHBIE IPSMBIE B

20.11 -
22 IMPOCTPAHCTBE. 24.11
[TapamiensHble IpsIMBIE, 2711 —
23 NEPIECHIUKYIIPHBIE K ITIOCKOCTH 01.12
[Tpu3Hak neprneHuKyJIIpHOCTU IPSIMON U 2711 —
24 IIJIOCKOCTH. 01.12
Teopema o0 psIMOM, IEPIIEHAUKYISIPHON K 04.12 —
25 IIJIOCKOCTHU 08.12
Pewenne 3anau. IlepnenaukyssipHOCTh
04.12 -
26 IPSIMOM U INIOCKOCTH 08.12
Pemenue 3anau. [Ipusnax 11.12—
27 NEPHEHAUKYIAPHOCTH IPSMOM U INIOCKOCTU 15.12
28 PaccrosiHME OT TOYKM 10 TUIOCKOCTH. 11.12 -
15.12
Pewenne 3anau PaccrosiHME OT TOYKH 10 1812 —
29 INIOCKOCTH 22.12
T 18.12 —
30 €opeMa 0 TpeX NEPHEHANKYIIAPax
22.12
Pewmenue 3anau Teopema o Tpex 2512 —
31 NEPIEHANKYIIApax 28.12
\Y% o 25.12 -
32 rOJI MEKIYy IPSIMON U TUNIOCKOCTBIO

28.12




Pemenue 3amad. Yron Mexay npsamMon u

08.01 —
33 IIOCKOCTBIO 12.01
34 JIByrpaHHbIii yrou 08.01 —
12.01
[Ipu3Hak nepneHANKYJIIPHOCTH ABYX 15.01 —
35 IIJIOCKOCTEMN 19.01
Pemenue 3anau. [Ipuznax 15.01 —
36 NEPIEHIUKYJIIPHOCTHU ABYX INIOCKOCTEN 19.01
Pemenue 3anayu. [Ipusnak
22.01 -
37 NEePHEHANKYJISIPHOCTH ABYX IJIIOCKOCTEH 26.01
N . 22.01 -
38 PAMOYTOJIbHBIN NapasuIeIeuIIe ]
26.01
Pemenne 3anau. IIpssmoyrosbHbIi
29.01 -
39 napajuleJIenunes 02.02
Pewenne 3anau. IIpsamoyroybHsii
29.01 -
40 napauleJenunes 02.02
KonTpoJubnas pa6ora Ne 3
41 «IlepneHAUKYJSIPHOCTH NPSIMBIX U 05.02 -
IIOCKOCTE» 09.02
42 ITonsiTHE MHOTOrpaHHUKA 05.02 -
09.02
[Ipuszma. 12.02 -
43 16.02
44 Pemrenue 3aga4 Ha BEIYUCIICHUE TLIOIIAIN 12.02 —




IMOBEPXHOCTHU IIPU3MBbI

16.02

Pemenne 3aJa4 Ha BBIYUCJICHUC ILJIOIaaun

19.02 -
45 IIOBEPXHOCTU IIPU3MBI 2202
46 [Tupamuna 19.02 -
22.02
47 [TpaBuiibHas nupamMua 26.02 -
01.03
48 Pemenue 3anau. [IpaBunpHas nupamuaa 26.02 -
01.03
49 VYcedeHHas nupamua 04.03 —
08.03
50 Pemenue 3anau . [lupamuna 04.03 -
08.03
Cummerpus B npoctpanctse. IlonsaTue 11.03 —
S1 IPaBUIBHOIO MHOTOTPAHHUKA. 15.03
52 CuMMeTpus IpaBUIIbHBIX MHOTOTPAHHUKOB 11.03 -
15.03
KonTpoubnasi padora Ne 4
18.03 -
53 «MHOrorpaHHuKN» 22.03
34 [TonsaTne BekTOpa. PaBeHCTBO BEKTOPOB. 18.03 —
22.03
CrnoxeHue U BblunTaHHE BeKTOpoB. CymMMa 01.04
55 ol
HECKOJIbKUX BEKTOPOB 05.04
36 YMHOXEHHE BEKTOpPA Ha YUCIIO 01.04 -
05.04
57 Kommnanapusie Bektopsl. [IpaBuio 08.04 —




napajuiciacnuicaa.

12.04

Pa3nosxeHne BeKTOpa 110 TpEM

08.04 —

58 HEKOMIUIAHapHBIM BEKTOPaM 12.04
KonTpoJubnas padora NeS «BekTopsl B
15.04 —
59 MPOCTPAHCTBE» 19.04
Yron Mexay KacaTenbHOU U XOpJou. JIBe
60 TEOpeMbI 00 OTpe3Kax, CBA3aHHBIX C 15.04 -
OKPY>XHOCTBIO 19.04
61 VYTIIBl ¢ BEpIIMHAMU BHYTPU U BHE KpyTa. 22.04 -
26.04
BnucanHbIi1 yeTbIpexyronbHUK. ONrcaHHbIN
22.04 -
62 YETBIPEX YT OJIbHUK. 26.04
Teopema o menuane. Teopema o
29.04 -
63 OuCCeKTpHuce TPEYroJbHUKA. 03.05
dopmysa MIoma Iy TPEyrojibHUKA.
29.04 -
64 ®opmyna ['epona 03.05
65 3aymaua Diinepa. 06.05 —
10.05
66 Teopema Munenas. 06.05 —
10.05
13.05 -
Teopema YeBsl.
67 17.05
68 Onmnunc. I'mnepbona. ITapabona 13.05 -

17.05




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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