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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 kmaccoB pa3pabotana Ha ocHOBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYuBaeT OBIAICHUE KITFOUEBBIMU KOMIICTECHITUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPHH Ha YpPOBHE CpETHEr0o OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBIECHUH JIMYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3yU€HHUs IPYTUX YUEOHBIX NUCHUIUINH. PasButne y oOydarommxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUYECKHUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yuUalmxcs, a Takke KauyeCTB MBIIIJICHHUs, HEOOXOAMMBIX [JIsl aJanTalidd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOEe TpU HW3YYCHHH OOYYarOIIUMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUU U IOCTPOCHUH LIEMOYKHU JIOTHUECKUX YTBEPKACHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIOTE3bl HETIOCPEACTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS U aKTHUBHOTO
npeoOpa3zoBaHus  JeHCTBUTENBHOCTH. OnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KadyecTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHJIHOCTH OOpa3HOrO MBIIUIEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmst mporpamMMbl ydeOHOro Kypca «I'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcst  4yepe3  OOeClie4eHHe  BO3MOXKHOCTHM  MPUOOpETeHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomMeTpur Ha ©0a30BOM YypOBHE TIpeAHa3HA4YEHA IS
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
co crneuu@uKod TEeOMETPUH U HEOOXOJUMBIE IJisi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JlajJbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B T'€OMETPUYECKUX
3HaHUAX B MPO(ECCUOHATBHOU NESITETLHOCTH.

JocTuxeHrue 1eJIM OCBOCHHUSI MPOTpaMMbl OOECIICUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e hopMUPOBaHUE MPEJICTABICHUSI O TEOMETPUHU KaK YaCTH MUPOBOM KYJbTYPHI

1 OCO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e hopMUpOBaHUE MPEJICTABICHUS 0 MHOTOTPAHHUKAX U TeJaX BpallleHUs Kak
O BaXHEHUIIMX MATEMAaTHUYECKUX MOJEIISIX, MO3BOJIAIOUIUX OINHCHIBATh U
M3Yy4aTh Pa3HbIE SIBJICHUS OKPYXKAIOIIETO MUPA;

e hopMUPOBAHNE YMEHHS PACIIO3HABATh HA YEPTEKAX, MOJIEISAX U B PEAIbHOM
MHUpE MHOTOTPAHHUKH U TeJia BpalleHUs;

e OBJIAJICHUE METOJIaMU PEIICHUS 3a/lad Ha TMOCTPOSHUS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e popMUpOBaHUE yMEHHUS ONEPUPOBATH OCHOBHBIMH  TOHATHUSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMU PEIICHHUS] OCHOBHBIX THUIOB 3a1a4; GopMUpoBaHUe
YMEHHUSI TPOBOJIUTh HECJIOXKHBIE JOKAa3aTEIbHBIE PACCYKICHHUS B XOJI€
pelIeHrs CTePEOMETPUYECKMX 3a7ady M 3aJad ¢ [PaKTHYECKUM
coJlepKaHUEM;

e Pa3BUTUE MHTEJUICKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydYaroluxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUM, KPUTUUHOCTH
MBIIUICHUS;



 popMupoBaHuE (PYHKIIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOW I'€OMETpPHUU:
YMEHHE PACIIO3HABAThH MPOSIBICHUS T'€OMETPUUYECKUX MOHITUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3yYCHHUH
Opyrux  y4eOHbIX  MPEAMETOB,  TMPOSBICHHUS  3aBHCUMOCTEH  H
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
Ir€OMETPUYECKHE MOJENHN, NPHUMEHITh OCBOCHHBIM TI'€OMETPHUYECKUM
anmapar Uil peleHus  IPAaKTHUKO-OPUEHTHUPOBAHHBIX  3aj]ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pelIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpPENeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4YalluXxcsi B Kypce CTEpEOMETpUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHM€  TPOCTPAHCTBEHHbIX O00pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEepUpOBaHME OOpa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHUU
pacnpenensieTcss HE TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSM, HO M MO ToJaM
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacnpenei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MNOHATUSMU W HAaBBIKAMH OCYIIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYyYaIOMIMXCS, pacIiupss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yueHnune reomeTpun OTBOJUTCS 2 yaca B HeJEto B HeAemo B 11 kiacce,
BCero -68 y4eOHbIX 4acoB.



COJEPKXAHUE YYEBHOI' O KYPCA
11 KIIACC

Tesia Bpalmenus

[Hunuuapuyeckas MOBEPXHOCT, oOpasyromue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UHWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yronue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE U BeplIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETP; IUIONIAJIb TOBEPXHOCTU CQEPHI.
B3auMHoe pacnonoxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011ab ChEepHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTU. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMmOuHanun Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepsl; cdepa, BNHUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpallCHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciueacteus u3 He€. OO0bEM MWIMHAPA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBEe. COOTHOLIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenusi mwiMHApa (MapaJUieIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpancTBe. CloKeHNE U BEIUYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMPAaBUJI JCUCTBUU € BeKTopamu. lIpsamoyronpHas cucrema
KoopAuMHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3amaun B
KOOpJIMHATax. YTron Mexay BekropamMu. CkalsipHOE MNPOU3BENIEHHE BEKTOPOB.
Bbluncienre yrioB Mexay IpsMbIMH U TUIOCKOCTAMH. KoopAauHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOIO 4Yj€Ha POCCHUUCKOro OOIIEeCTBA, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO ITHUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

OT/IbIXa, peryJsipHas busnueckas AKTUBHOCTD); ¢dusruecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyabiM  chepam  TpPoPECCHOHATBHON  NESTEIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYCCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JXKU3HH; TOTOBHOCTBIO K aKTHUBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelmbl, OCO3HaHHWEM TJ00aJlbHOTO XapakTepa HSKOJIOTHYSCKHX IIpo0IeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH W  OOIICCTBEHHOW TMPaKTHKH, ITOHUMaHHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TpeaMeTa
«MaremaTtuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCMBUAMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaAOWUXcs (0c8oeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpuMeHeHue  JI02UYecKUx,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

 BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBCHHBIC MPHU3HAKA MATEMaTHYCCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHUS] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJAMMOTO aHAJIN3a;

e BOCIIpUHUMATh,  (OpMyIuMpoBaTH M  NPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBISIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U
npoTUBOpeurss B (pakTaxX, JAaHHBIX, HAOIIOJCHUSIX U YTBEPKICHUSX;



npemjiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTeMaTUYeCKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOWpaTh CIoco0 pemeHnus ydeOHOW 3amadd  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3soBble ucciaeaoBare/ibCKue JeiCTBUA:

e ICIIOJIb30BAaTh BOIPOCHI KaK HUCCIEAOBATEILCKUNA HHCTPYMEHT IO3HAHUS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME IPOTUBOpEUUE, MpodIeMy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

e IPOBOJIUTH CAMOCTOSITEIBHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTaHOBJIEHUIO OCOOCHHOCTEM MaTEeMaTHUUYE€CKOTO OOBEKTa, SBICHUS,
MpOIIECCa, BBISBJICHUIO 3aBUCHUMOCTEH MeEXIy OOBEKTaMu, SIBICHUSIMU,
MPOIIECCAMU;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yibTaTam
MPOBEJEHHOTO HAOIOAEHUS, HMCCIIEI0BaHUs, OIECHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIECCa, a TaKXKe BBIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBISIBIIATH AehUIUTH MHGOPMAIIUU, TAaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U JIJISI PEIICHUS 3a]1a4u;

e BEIOWpaTh UHHOOPMAITUIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTM3UPOBATh,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIIUIO PA3THUHBIX
BUJIOB U (hOPM TIPECTABICHUS;

e CTPYKTYpUPOBaTh MH(POpPMAIINIO, MPEACTABIATh €€ B paszuyHbIX (opMmax,
WUTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATH HaJEKHOCTh uHbOopMaIuu o CaMOCTOSITETIHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



* BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSMU
U LeasIMU OOUIeHMs; SCHO, TOYHO, IPAMOTHO BBIpaXaThb CBOI TOYKY
3peHUsl B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIY
pelieHus 3aJa4l, KOMMEHTHPOBATH MTOJIYYEHHBIN pe3yibTar;

B X0/i¢ 00CYX/ICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHBIE HA TIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSMHU JIPYrux
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

o IPEJICTABIIATH PE3YJIbTAThl PEIICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIEOBaHUS,
IPOEKTa; CaMOCTOSITENIbHO BbIOMPATh (opMaT BBICTYIUICHUS C YYETOM
3a]1a4 MPEe3eHTali U OCOOEHHOCTEN ayIUTOPHH.

CorpyaHu4ecTBo:

e IOHUMATh U HCIOJIB30BATh NMPEUMYIIECTBA KOMAaHIHOW Y MHAUBUAYAIbHOM
paboOThl MpU pelIeHWH Y4eOHBIX 3a/ay; MPUHUMATh II€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBATh  OPraHU3alMi0 COBMECTHOM  paboThI,
pacnpenensaTb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJILKUX JIFOCH;

¢ Y4aCTBOBATh B IPyNMOBBIX (popmax paboThl (00CYykAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH 4YJI€HAMH KOMaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvie Oeticmaus, obecneyusarom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABbIKOB TUYHOCHIU.
Camoopranuzamnus:

e COCTABJISITH IJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCO0 PEIICHHUs €
y4E€TOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

eBJIAJICTh HAaBBIKAMH  TIO3HABaTENIbHOM  pediekcun Kak  OCO3HAHMSA
COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJE€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJII Ipouecca U
pe3yibTara peleHnss MaTeMaTUIEeCKOM 3a/1a4u;

e IPEABUIETH TPYIAHOCTH, KOTOPbIE MOI'YT BOZHUKHYTH IIPU PELLICHUU 3a/1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAaHHBIX, HAJEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;



e OLICHUBATh COOTBETCTBUE pe3yJbTaTa IEJIU W YCIOBUAM, OOBICHATH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI Pe3ybTaTOB JIEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
11 KIIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
IMAJIMHAPAYECKON  TOBEPXHOCTH;  IWJIMHIAP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yromrue KOHMIECKOH TOBEPXHOCTH, KOHYC; ceprdeckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpanieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccuduumpoBaTts B3auMHOE pacroyiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA ITAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M IJIOMIQTM  TIOBEPXHOCTEM  Tel  BpalleHWUs,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy #
ONMMCAHHBIA OKOJIO cdepsl; cdepa, BHUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BBIYUCIISATE COOTHOIICHUSI MEXIY TUIOMAASMU MOBEPXHOCTEH W 00bEMaMHU
MOAOOHBIX TEI.

N300pakath u3ydaemple (PUTYpbl OT PYKH W C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrITIOTHTH (BBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIICHHS.

W3BnekaTh, WHTEPIPETHUPOBATH M MPeoOpa3oBBIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PHUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B MMPOCTPAHCTBE.

BBITIONTHATE  IEHCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB M
YMHOKCHHS BEKTOPA Ha YUCJI0, OOBSICHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJIaloT.

[TpumeHsTh TpaBUIIO MapauieIenuneaa.

OnepupoBaTh MOHIATHIMU: IEKAPTOBBI KOOPIUHATHI B MPOCTPAHCTBE, BEKTOD,
MOAYJh BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, YTOJ MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHUE BEKTOPOB, KOJIMHEAPHBIE U KOMIUIAaHAPHbIE
BEKTOPBHI.



HaxonnuTe cyMMy BEKTOPOB M IIPOU3BEIAECHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIECHUE, pPACKIa[bIBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[TpumensaTy reomeTpuueckue (HaKThl I PEUICHUs CTePEOMETPUUYECKUX
3aJ1a4, MPEANOIAraroiuX HECKOIBKO IAr0oB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOHM (hopMe.

Pemate mpocrelmmne reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METOAA.

Pemrarp 3amaum Ha [0OKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHHW H
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH [0 00pa3laM WiIH alropuT™MaMm, NPUMEHsS
U3BECTHBIE METO/IbI [IPU PELICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1ay.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

IIprMeHATH IOIYyYEHHBIE 3HAHWS Ha IPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyalUMd W TPUMEHATb HU3YUYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTU4YecKu CQOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallud Ha S3bIKE T'E€OMETPUHM, MWCCIENOBAaTh IOCTPOECHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

KaJICHI[apHO'TeMaTI/I‘{eCKOG IJIAaHUPOBAHUEC

reometpust 1yt 11 kinacca k yueOHuKy aBTopoB A.C. AtanacsH, B.®d. byry3osa

ypoka
U

Ne Tema ypoka [Hara [pUMeY
IIPOBEJCH | aHHE

[ToBTopenwue (3 4.)

1 [TapamienpHOCTb NPSAMBIX U INIOCKOCTEN 01.09.2023
2 [TepnieHAUKYIAPHOCTD MPSIMBIX U MJIOCKOCTEH 05.09.2023
3 MHororpaHHUKH 08.09.2023

I'maBa V . Hunuuap, konyc u map (16 4.)




4 [TonsiTre UIMHAPA 15.09.2023
5, [1nomaap MOBEPXHOCTH UIUHAPA 19.09.2023
6 22.09.2023
7 [TonsTHE KOHYCA. 26.09.2023
8, [Tnomane MOBEPXHOCTH KOHYCA. 29.09.2023
9 03.10.2023
10 Y cedeHHBI KOHYC. 06.10.2023
11 Cdepa u map. 10.10.2023
12 BsanmHuoe pacrionoskenue cepbl U IUIOCKOCTH. 13.10.2023
13 KacarenbHas miockocts k cdepe. [Inomans cheps. 17.10.2023
14 BsaunmHuoe pacrionosxeHue chepbl U IpSIMO. 20.10.2023
15 Cdepa BriucanHas B IMJIMHAPUYECKYIO U KOHUYECKYIO 24.10.2023
MIOBEPXHOCTb.

16 CeueHus HUIMHAPUYECKON MOBEPXHOCTH. 27.10.2023
17 CeueHust KOHMYECKOM MMOBEPXHOCTH 07.11.2023
18 Konrtponsnas padora Ne 1 «[{ununap. Konyc.lap» 10.11.2023
19 AHan3 KOHTPOJIbHON pabOThI 14.11.2023
I'maBa VI. O6bembl Ten (174.)

20 [TonsiTue o6bema. 21.11.2023
21 O6BeM NpsAMOYToJIbHOTO NapayljieNenunesa. 24.11.2023
22 O6beM npsIMO TPU3MBI. 28.11.2023
23, O0bem uIMHApa 01.12.2023
24 05.12.2023
25 Brruncrenue 065eMOB Tell C MOMOIIBIO HHTErpaja. 08.12.2023




26 O0BeM HAKIIOHHOM MPU3MBI. 12.12.2023
27 O0beM nupamuibl. 15.12.2023
28, O0beM KoHyca. 19.12.2023
29 22.12.2023
30, O06bem mapa. 26.12.2023
31 29.12.2023
32 OOBemMBI 1IAPOBOTO CErMEHTa, mapoBoro ciosi u maposoro | 09.01.2024
CeKTopa.
33, [Tnomans chepsr 12.01.2024
34 16.01.2024
35 Kontponbnas padora Ne 2 «O0beMbI TEI» 19.01.2024
36 AHanu3 KOHTPOJILHOM pabOTHhI 23.01.2024
I'maBa YIl. BekTops! B mpocTpaHcTBe (64acoB)
37 [TonsiTue BekTopa. PaBeHCTBO BEKTOPOB 30.01.2024
38 CrnosxeHue 1 BeIYMTaHHE BEKTOPOB. CyMMa HECKOJIBKHUX 02.02.2024
BEKTOPOB
39 YMHOXeHHEe BEKTOpa Ha YHCIIO 06.02.2024
40 Kommuianaphsie Bektopsl. [IpaBuio napamienenumnena 09.02.2024
41 PasnokeHne BeKTOpa Mo TpeM HEKOMILJIaHAPHBIM BEKTOpam 13.02.2024
42 AHanu3 KOHTPOJIbHOM pabOThI 16.02.2024
I'maBa VIII. Meton koopauHat B mpoctpanctse. [[Bmwkenue. (15 4.)
43 ITpsitmoyronbHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE 27.02.2024
44 Koopaunats! BekTopa. 01.03.2024
CBsi3b MEX/Ty KOOpAMHATAMH BEKTOPOB M KOOPAWHATAMU
TOYEK
45 [Ipocreiinve 3agauu B KOOpAUHATAX 05.03.2024
46 VYpaBHenue chepsl 12.03.2024
47 VYron Mexay BEKTOpaMu 15.03.2024




48 CxkanspHo€ MPOU3BEICHUE BEKTOPOB 19.03.2024
49,50 Boruncnenue yriioB Mex1y NpsIMbIMU U IJIOCKOCTSIMU 22.03.2024
02.04.2024
51, YpaBHEHHE IOCKOCTH 05.04.2024
52 09.04.2024
53 IlenTpanbHasi, oceBas W 3epKajibHasi CHMMETPUHU 12.04.2024
54 [TapannensHbIi IEpEeHOC 16.04.2024
55 [IpeoOpazoBanms mo00us 19.04.2024
56 Koumponvnas paboma Ne 3 «Meroa koopArHaT B 23.04.2024
MIPOCTPAHCTBE»
57 Ananuz KoHmpoabHou pabomul 26.04.2024
noropenue (11 4.)
58 [ToBTOpEHME: «AKCHOMBI CTEPEOMETPUN» 03.05.2024
59, [ToBTopenue: «IlapamienbHOCTh MPSMBIX U TIFIOCKOCTEH 07.05.2024
60 10.05.2024
61, [ToBTopenue : «IlepneHUKYIIPHOCTD NPAMBIX U TuIockocTeil» | 14.05.2024
62 17.05.2024
63, IToBTOpenue: «MHOrorpaHHUKN 21.05.2024
64 24.05.2024
65, [ToBTopenwue : «{umuuap. Konyc. Hlap»
66
67-68 | IloBTopenue : «OOBEMBI TEI»




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa 1 Hadaira MaTeMaTHIeCKOTO aHaJIN3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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