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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydyeOnoro kypca «['eomerpusi» 0a30BOTO ypOBHS IS
oOyvarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO
roCyJJapCTBEHHOTO 00pa30BaTENIBHOIO CTaHJIapTa CPEAHEro OOIIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTU4ecKoMy OOpa3oBaHUIO, MU TPATUIUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus nporpamMMbl 00ecTieunBaeT OBIAJACHUE KIFOYEBBHIMU KOMIICTECHITUSMH,
COCTaBJISIIOIIIMMU OCHOBY IS CaMOPa3BUTHS M HENPEPBIBHOTO 0O0pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U IIO3HABATEIBHOIO PpPa3BUTHUS
JUYHOCTU 00yYarOIIuXcsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTe y4eOHOTO Kypca TEOMETPUH Ha YPOBHE CpPEIHETO OOIIETro
oOpa3zoBanusi OOYyCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTBHIO METAlpPEAMETHBIX U
IPEIMETHBIX PE3YJbTaTOB OOYyYEHHS] TE€OMETPUU B HAIpPaBICHUU JIUYHOCTHOTO
pa3BuUTHs oOydarommxcs, ¢GopMHpPOBaHUA (YHKIIMOHAIBLHON MaTeMaTH4eCKOU
IPaMOTHOCTH, U3YUYEHUS NPYTUX YICOHBIX TUCIUIUIMH. Pa3BuTHe y 00ydarommxcs
MPABUJIBHBIX TMPEACTABICHUA O CYIIHOCTH W TPOUCXOXKICHUU TECOMETPUUYECKHUX
abCTpakiyii, COOTHOIICHHH PEAIbHOTO M HWICATBHOTO, XapaKTepe OTPaKeHUS
MaTEMaTUYECKOM HAyKOW SIBJIEHUH M TMPOIECCOB peaJbHOTO MHUpPA, MeCTe
T€OMETPUHU B CHCTEME HAYK U POJIM MAaTEMaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHWHU U B MPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yYallMXCsi, a TaKkKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTrpust sBisieTcss OAHUM U3 0A30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHUs, TaK Kak oO0ECNeunBaeT BO3MOXKHOCTh M3Yy4YCHHUS Kak
TUCITUTUINH €CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TaK M TyMaHUTapHOU.

Jlornyeckoe MbIUieHHe, (GopMUpyeMoe MNpH HU3YYEeHUH OOyYaronuMucs
MOHSATUHHBIX OCHOB F'€OMETPHUH U MIOCTPOCHUHU LIETIOYKU JTOTUYECKUX YTBEPKICHUN
B XOJI¢ pCUICHUS TEOMETPUYCCKUX 3a7ad, YMCHHE BBIJIBHTaTh W OIPOBEPraTh
TUTIOTE3bI HETOCPEACTBEHHO HCIOIB3YIOTCS TIPH PEIICHUH 3a7ad eCTECTBEHHO-
HAYYHOTO ITMKJIA, B YaCTHOCTHU U3 Kypca (QDU3UKH.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0nacTsIX AesTeNbHOCTH dYesoBeka. OpHeHTalus YeloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMadbHOro ObITHA, (opMa
OTPaXXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCICUTHOTO TMO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHus  JeHcTBUTENBHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamu OO0BENUHSET pa3Hble BUIbI y4eOHONW U TPYAOBOM JESITEIBHOCTH,



SBIICTCSI OJHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opMupoBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBINIIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JEATEIbHOCTH 10 MHOTUM HAMPABICHUSIM.

[lens ocBoeHusi mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 0OyueHus — oOmeoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaroruxcst ~ 4yepe3  oOecreyeHWEe  BO3MOXKHOCTM  NPUOOpETeHHs] U
VCIIOJIb30BAHUS CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM U JCHUCTBUMH,
CrelU(PUYHBIX TEOMETPUHU, BO3MOXKHOCTH YCIEIIHOTO MPOJOJKEHUST 00pa3oBaHus
0 CTICIIMAILHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCIIOIb30BAHUEM T'€OMETPHH.

[Iporpamma 1o reomeTpud Ha 0a30BOM YpOBHE IMpeAHA3HAYEHA IS
oOyyJaronuxcsi cpelHed IKOJbI, HE MUCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI0 0011ero oopa3zoBanusi. Takum 00pa3oMm, oOydaroniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIME MAaTEeMAaTHYECKUE YMEHWsI, CBSI3aHHBIE
COo crnenu(puKod TEOMETPUU U HEOOXOJIMMBbIE IS KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MUMEIOT BO3MOXHOCTh M3Y4YUTh F€OMETPHIO OoJiee
r1yOOKO, €ciii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKHUX
3HaHUSAX B MPO(ECCUOHATHHON MEATeTLHOCTH.

JlocTiwkeHne T1eTM OCBOCHHS TPOTPaMMBl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3anay. lIpuoputreTHbiMM 3ajadyaMH  OCBOEHHUSI  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIOTCS:

e (opMuUpOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue mpeaCTaBICHUS O MHOTOTPAHHUKAX W TElNaX BpaleHUs
KaK O BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJSIOMIUX OMUCHIBATH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEr0 MUPA;

e (¢opMupoBaHHME YyMEHHsI paclo3HaBaTh Ha YEPTEkKaX, MOJECIAX U B
peajbHOM MUpPE MHOTOTPAHHUKHU U TeJla BpalllCHUS;

e OBJIAJCHHE METOJAMH PEIICHMs 3a/lad Ha TOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTyD;

e (¢opMHUpOBaHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHUSMU O
MHOTOTPAaHHHUKAaX W TeJaX BPAIEHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  AJITOPUTMAMU  PEIICHUSI  OCHOBHBIX  THUIIOB  3ajady;
dbopMHupoBaHHEe yMEHHUS MPOBOJUTH  HECIOXKHBIE JOKa3aTeJIbHBIC
pacCcykKJieHusT B XOJI€ pELICHUs CTEPEOMETPUYECKMX 3aJad U 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUICKTY ITbHBIX U TBOPYECKUX crnocoOHOCTEH
oOydJarommxcs, MO3HABAaTEIbHOW  AKTUBHOCTHU, HCCIEOBATEIBCKUX
YMEHUH, KpUTUYHOCTU MBIIILICHUS;



e (opmupoBanue GyHKIIMOHATBHOM IPAaMOTHOCTH, pEeJIeBaHTHOM
F€OMETPUM: YMEHHME PpACHO3HABaTh IMPOSBICHHUS T'E€OMETPUYECKHUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHBIX
CUTYalHSIX M NpPU HU3YYEHUU JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHUCHUMOCTEM U 3aKOHOMEPHOCTEH, (GOpMyInpoBaTh HX Ha S3bIKE
I€OMETPUM U CO3aBaTh I€OMETPUUECKUE MOJACIIH, IPUMEHATh OCBOCHHBIN
T€OMETPUYECKAM amnmapar [Js PElEHUs NTPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATH U OLIEHUBATH ITOJyYEHHBIE PE3YJIbTATHI.

OT/IMYUTENBPHON OCOOEHHOCTHIO MPOTPAMMBbI SIBIISIETCSI BKIIIOUEHHE B KypC
CTEPEOMETPUM B HA4aJle €ro M3y4eHUs 3aJad, pellaeMblXx Ha YpPOBHE
WHTYUTHUBHOTO MO3HAHMUS, U ONpeeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT PpAa3BUTHIO JIOTHYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX ITPOLIECCOB, MOTUBHUPYET K
JAJIbHEUIIIEMY U3YUYECHUIO ITPEAMETA.

[Tpennourenue oTHAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEACTABICHUUN Y
ydalmxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3JaHME  IPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBaHHUE
IPOCTPaHCTBEHHBIMU oOpazamu. Coznanue oOpa3a MHPOBOAUTCA C OMNOPOH Ha
HarJIAJIHOCTh, a OIEpUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cozaepikarenbHble TuHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHororpanHukm», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalieHus»,
«BeKTOopbl 1 KOOpAMHATHI B IPOCTPaHCTBE». DOPMUPOBAHKE JTIOTUUECKUX YMEHUN
pacrpenensercss HE TOJbKO MO COAEpKAaTeNbHBIM JMHUSAM, HO W IO TOJaM
00yueHHUsI Ha YPOBHE CpeTHEro o0IIero o0pa3oBaHusl.

Copepxxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUSI pabodeil mporpaMMmbl, pacnpeleN€HHbBIM 10 TojaM oOydeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOObI OBJAJCHHE TE€OMETPUUYECKUMU
MOHATHUSIMHU Y HABBIKAMH OCYILIECTBIBUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIOICHNEM MPUHIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAINUCH B
OOILIyI0 CUCTEMY TI'€OMETPUYECKHX MPEJICTABICHUN OOyYarolnIuXcs, pacIiiupss U
yriyossis e€, o0pasys MpoYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpum orBoaurcs 2 yaca B Henenro B 10 knacce u 1 vac B
Heaemo B 11 kimacce, Bcero 3a iBa roga o0y4yenus - 102 y4eOHbIX daca.



COJEPKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsimble H VIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHSA ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IEpPECEKaroIIKecs,
napajulelibHble M CKpeuuBaronuecs npsmele. [lapamnenpsHOCTs NpAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
NapaJUIeIbBHOCTh TPEX MPAMBIX; NAPAJLIEIBHOCTD NMPSAMOW M IUIOCKOCTH. YTIUIBI C
COHAIIPABICHHBIMA CTOPOHAMM; YIOJd MEXAYy IPSAMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCT  IIIIOCKOCTEH: napajulejibHble  IUIOCKOCTH; CBONCTBA
napajyieNbHbIX IUlockocTed. [lpocreiiine mnpocTpaHCTBeHHbIE (UIypbl Ha
IUIOCKOCTH: T€TPadap, KyO, mapajuieenune/; MIOCTPOCHHE CEUSHUIA.

[leprieHIUKYIJISIPHOCTD NPSIMOM M IUIOCKOCTH: IEPIICHINUKYJISIPHBIC NIPSMBIC B
IIPOCTPAHCTBE, MPAMBIC IAPAJIIEIbHBIC W IEPIEHIUKYJISIPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM U IUIOCKOCTH, TEOpeMa O IpsSMOU
NEPIIECHAUKYJIIPHON IINIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY INPAMON U
IJIOCKOCTBIO;  JABYTPAHHBIM  yroJ, JIMHEHMHBIM YroJ  JIBYTPaHHOIO  yTJaA.
[leprieHIUKYJISIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSIHUE
OT mOpsAMOM A0  IUJIOCKOCTH,  MHpoeKuuss  ¢Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: MPHU3HAK  IEPHEHIUKYJSIPHOCTH — JIBYX
IJIOCKOCTEN. TeopeMa 0 TpEX MepHeHIuKyIsIpax.

MHororpaHHuKHu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOIDAHHUKA, BBIITYKJIBbIE
Y HEBBIIIYKJIbIC MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpnas
IpU3Ma; TpaHu U OCHOBAHUS MPU3MBIL;, MpsMas U HAKJIOHHAs MPU3MBL, OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuleJieniunes; U ero cporcrsa. Ilupamupa: n-yronapHas nupamuza, T'paHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBasl U MOJIHASL IOBEPXHOCTh MUPAMU/Ibl; IPABUIIbHAS U
yCeu€HHAass INHUpaMuJa. OJEMEHTbl Npu3Mbl M nupamuisl. lIpaBunbHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPABUIbHASA NPHU3MA U
IIpaBWJIbHAS NUPAaMHA; NPABUIbHAs TPEYroJibHas IHPAMHAA W NPAaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHue O TMpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
noaeKa’Ip v ukocasap. CeyeHus NpU3Mbl U TUPaAMU/IBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPIMOI,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B INHPAMHMAAX, [NapaJuIeICNUNenax,
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX.



Beruncienne 37I€MEHTOB MHOTOTPAaHHUKOB: péOpa, AWaroHalid, yTJIBL
[Tnomans OOKOBOM TOBEPXHOCTH UM TIOJHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IJIOLAJAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM TPHU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW THUPAMUJIBI,
TeopemMa O IUlomanu yceu€éHHoul mnupamuabl. [loHsitue 00 00bEMe. OOBEM
MIAPaMHUJIBI, TIPU3MBL.

[TogoOupie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIASIMHU
MOBEPXHOCTEHN, 00bEMaMu OAOOHBIX TE.

11 KIIACC

Tena Bpamenust

[unuHapuyeckas IIOBEPXHOCTbD, obOpazyrorue HWJIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIWHJIPUYECKOW TMOBEPXHOCTU. [[MnuHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolias U OCh; IUIONIaJAh OOKOBOM M TMOJHOMU
MOBEPXHOCTH.

Konnyeckass moBepxHOCTh, 00pa3yronie KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHocTU. KoHyc: ocHOBaHMe U BepIlIMHA, 00pa3ytonas
U OChb, IUIOMIaAb OOKOBOM W TIOJHON IOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yrolre U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHTp, paguyc, TUAMETP; IUIONMIAIb MMOBEPXHOCTH CQEPHI.
B3auMHoe pacnionoxkenue chepsl U MIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
JI01A1b ChEephl.

N3o0paxkeHue Tell BpallleHHs Ha TJI0OCKOCTH. Pa3BépTka MuIMHApa U KOHYca.

KomOunanuu Ten BpalleHUss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OTMMCaHHBIA OKOJIO cdeprl; chepa, BNHCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOKCTBA 00BbEMOB Tesl. Teopema 06 00béEMeE
NpSIMOYTOJILHOTO Tapajuienenunena v ciueactsus u3 He€. OObEM MMWIMHAPA,
KoHyca. O0BEM 11apa u mioaab cQepol.

[Tomo6ueie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

Ceuenusi mwivHiapa (mapajuieibHO W TEPHEHAMKYJSPHO OCH), CEUYCHHS
KOHyca (mapajuieIbHO€ OCHOBAHUIO U TPOXOSIIEe 4Yepe3 BEPIIUHY), CECUCHUS
niapa.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bekrtop Ha miockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamienenunena. Pemienwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMpaBUJl JACUCTBUUA ¢ BekTopamu. [IpsMoyrosbHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTOJd MekIy Bekropamu. CKalApHOE IPOU3BEIECHUE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMBIMH U TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I IPH PEUICHUN T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pE3yJibTaTbl OCBOCHUS MPOrpamMMbl y4yeOHOTO MpeaMmeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BociuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMN 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCUHCKOro OOIIecTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUU,
IpOLeyp TPaXIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aHMOJICMICTBOBATh C COUMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GyHKIMUAMHA ¥ Ha3HAYCHHEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAILIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCHUMUCKUX MATEMATUKOB U POCCUMCKOW MAaT€MaTUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3TUX JOCTHXKEHUW B JPYrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAHUEM Ty XOBHBIX LEHHOCTEU POCCHIICKOTO Hapona;
c(OpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUI HayKH U JIEATEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOUYAsl ICTETHUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIIEHNM, pacCcyxICHUN;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMCHHS MPUMEHATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOTO U 6e30macHoro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U

OTJIbIXa, peryispHas busnueckas aKTUBHOCTB); ¢buznuecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATEIbHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYydy, OCO3HAHHMEM ILIEHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paziuuHbIM  chepaM  NpoEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOP
Oynymeli mnpodeccnrn W peaTu30BBIBATH COOCTBEHHBIC >KMU3HCHHBIC ILIAHBI,



TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K MaTeMaTHM4ecKoMy oOOpa3oBaHHMIO U
caMO0OOpa30BaHUI0 Ha HNPOTSKEHUM BCEH JKU3HU; T'OTOBHOCTBIO K aKTUBHOMY
YYacTHIO B PEIICHUHN NIPAKTHYECKUX 3a]1a4 MaTEeMaTHYECKOM HAIPABICHHOCTH.

IKOJOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKONW KYyJIbTYpbhl, TMOHWMAHUEM BIUSHUSA
COLMAJIbHO-D)KOHOMUYECKUX ITPOLECCOB HA COCTOSIHUE IIPUPOJHON U COLMAIBHOU
Cpelpl, OCO3HAaHUEM TIJIO0AJBHOTO  XapakTepa JKOJOTMYECKUX MpodieMm;
OpHEHTAlMEed Ha MPUMEHEHUWE MAaTeMaTUYECKMX 3HAHUW JUIS PELICHUS 3a1ad B
00JJaCTH  OKpYXaroled Cpelbl, IUJIAHUPOBAHMS IOCTYIKOB M OLEHKH HX
BO3MOXKHBIX ITOCIICICTBUU I OKPYKAIOIIEH CPEbI.

IleHHOCTH HAYYHOI'O MIO3HAHMSA:

c(OPMHUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTHYeCKOl HayKH Kak c(epbl 4YeIOBEYECKON MAeSITeTbHOCTH, AITAamloB €€
pa3sBUTHA M 3HAYUMOCTH JUIA PA3BUTHUS LUBWIM3ALMH;, OBJIAJACHUEM S3BIKOM
MaTEMaTUKM M MaTEMaTU4YECKOM KyJIbTYpOM KakK CpPEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYUIECTBIISATh NMPOEKTHYI0 W HCCIEAOBATEIBCKYI IEATEIBHOCTD
WHJVBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4e€OHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  no3nasamenvmvie  Oeilicmsus,  obecneuusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HNPOUECCO8 00YYaAOWuUxcs (0ceoeHue
Memoo0o8  NO3HAHUS — OKpYJCaAlowe2o  Mupa,  NpUMeHeHue  J102U4ecKux,
uccie0o8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIABIATH U XaPaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, MOHSATUN, OTHOLICHUH MEXKIY TMOHATUAMH; (OPMYIUPOBATH
ONpENeNeHUs]  MOHSATUM; YCTAHaBIMBAaTh CYIIECTBEHHBIM  TPHU3HAK
KJlaccu(uKanuy, OCHOBaHUA ISl OOOOIIEHHS W CpaBHEHUSA, KPUTEPHUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh U  NPeoOpPa3OBHIBATH  CYKICHUS:
YTBEPAMUTENbHBIE U OTpULIATEIbHBIC, €AMHUYHbIEC, YACTHBIE W OOINIUE;
YCIIOBHBIE;

e BBISBIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX,



npejiaratb ~ KpUTEpUM  JUIsl  BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JI€JIaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX U
MHYKTUBHBIX YMO3aKJIIOUECHHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOATENIbHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKIAEHUN (MpsIMbIE U OT MPOTUBHOIO), BEICTPAUBATH apryMEHTALUIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/IbI;

e BbIOMpaTh cmoco0 pemeHUs y4uyeOHOW 3ajgaud (CpaBHHMBATH HECKOJIBKO
BApUAHTOB peEIICHUs, BBHIOMpaATh HauboIee MOAXOIANIMN ¢ Yy4ETOM
CaMOCTOATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejLCcKue 1eMCTBUA:

e HCIOJB30BaTh BONPOCHI KaK MCCIEN0BATENBLCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIHpOBaTh BOMPOCH], (UKCHUPYIOIMIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIJIAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTH4EeCKOIo
O00BbEeKTa, SBJICHHUSA, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, MPOIECCAMU;

e CaMOCTOSITENBHO (OPMYTUPOBATH 0OOOIIEHUS U BBIBOJBI [0 pe3yJIbTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHU;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLECCA, A TAKKE BbIJIBUTAThH
MPEANOJI0KEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBISBIATH AehUIUTH MHOOPMALIUM, JAHHBIX, HEOOXOJAUMBIX JJII OTBETA
Ha BOIIPOC U JJI PELICHUS 3a]a4H;

e BbIOMpaTh UWHOpPMAIMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(OpMAIUIO
Pa3IUYHBIX BUJOB U (DOPM TMpEICTABIICHHUS;

e CTPYKTYypHUPOBaATh MH(GOPMAIHIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH IpauuecKi;

e OILICHUBATH HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITEIIbLHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvnvle KOMMYHUKAmMUEHble  Oelicmsus, 00ecnedusarom

chopMUpoOBaHHOCMb COYUATILHBIX HABLIKOG 00VUATOUWUXCHL.

OO0menue:



BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIAIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, /laBaTh MOSICHEHUS IO
XOJly pelieHus 3aa4i, KOMMEHTUPOBATh MOJIyYEHHBIN PE3yIbTaT;

B X0JI¢ 0OCY>KJIEHUS 3a/1aBaTh BOMIPOCHI IO CYIIECTBY 00CYKIaeMON TEMHI,
poO0JIeMBbI, perraeMon 3aa4u, BHICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pPEUIEHUsA; COMOCTABIATh CBOM CYXKICHHUS C CYXICHUSMH JIPYyTHX
YYaCTHUKOB Juajora, OOHapy>KMBaTh pa3jiMuMe€ M CXOJICTBO TO3UIIMI; B
KOpPpEKTHOU opMme hopMyITHupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NpEACTaBIATh  PE3yJbTaThl  pELICHHs  3aJauyd,  OAKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITeIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay MPE3EHTAI[MU U 0COOCHHOCTEN ayAUTOPHUH.

CoTpyanuyectBo:

3)

MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHUBUyaIbHON pabOThI MPU PEIICHUH YUeOHBIX 3a/1a4; TPUHUMATh 1eb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThl, pacrpenesaTh BUAB padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yabTaT padoThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B TPYIIOBKIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHU,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBaTh CBOM JIEUCTBHUSI C JPYTMMHU YJE€HAMU KOMAaH/IbI;
OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBUSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33]]a4H, BEIOUPATh CIIOCO0 pemeHus
C Y4ETOM UMEIOIIMXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM II03HABATEJIILHOW pediekcun Kak OCO3HAHUS
COBEPILIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BIAJCTh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI —TMpolecca |
pe3yibpTaTa peluieHrus MaTEMaTUIECKOM 3aauu;

NPEABUIECTh TPYIHOCTH, KOTOPHIE MOIYT BO3HHKHYTHh IPU PEIICHUU
3a7la4d, BHOCUTh KOPPEKTHUBBI B [ICSTEIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JAaHHBIX, HAMICHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IL€IM U YCJIOBUSM, OOBICHSITH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKECHHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OMUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEIAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBaTh NOHATUSIMU: TOYKA, MPSIMasi, IIIOCKOCTb.

[IpuMEHSTh, aKCMOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX MPU PEUICHUU
reOMETPUYECKHX 3aj1ad.

OnepupoBaTh NOHATUSIMHU: MAPAILICIBHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX
U TIOCKOCTEH.

KnaccupunupoBats B3aMMHOE pAaCMONIOKEHUE MPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMM: JBYTPAHHBIM yTOJI, TPaHW JABYIPaHHOrO YIJia,
pebpo ABYTpaHHOIrO yriia; JUHEWHBIM yroja ABYIPAHHOTO yTJia; TpaaycHas mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh TMOHATHSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHA
MHOT'OTPAaHHHUK, 3JIEMEHThI MHOTOIpaHHUKA, IPABUIbHBIA MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (NHUpaMua; MNpU3Ma,
NPSIMOYTOJILHBIN TTapajuiesienune/, Kyo).

Knaccudunuposath MHOT'OTPaHHUKH, BBIOUpas OCHOBaHHS JUTSE
Kiaccupukanuyu (BBINYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHMKHU, IPaBUIIbHbBIC
MHOTOT'PaHHUKHU; IPSMbI€ U HAKJIIOHHBIE TTPU3MBI, apaslICICIUICAbI).

OnepupoBaTh MOHATUSIMU: CEKYIAsl IIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHATH MPHUHITUIIBI TOCTPOCHUS CEUCHUM, UCTIONb3YS METOT CIEOB.

CtpouTh cCceuy€HUs] MHOTOIPAHHUKOB METOJOM  CJIEJIOB, BBITIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTyp: BUL
CBepxy, COOKY, CHH3Y.

Pemrars 3a1aun Ha HaAXOXKJEHNWE TEOMETPUUECKUX BEJIIMUMH TTO 00pa3iaM WiH
QIrOpuTMaM, TMPUMEHSSI U3BECTHbIE AHAIUTHUYECKUE METOAbl MPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHUYECKUX 3a/a4 Ha BBIYMCIICHUE PACCTOSHUN MEXITy ABYMS
TOYKaMH, OT TOYKH JO TMPsAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TTPSIMBIMHU.

Pemrars 3a1aun Ha HaAXOXKJEHNWE TEOMETPUUECKUX BEJIIMUMH 1O 00pa3aM WiH
aIrOpuTMaM, MPUMEHSST U3BECTHHIE AHAIUTHUYECKUE METOAbl MPU PEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKHX 3aJlad Ha BBIYUCICHUE YIIOB  MEXKAY
CKPCIIMBAIOIIUMUCS  TMPSIMBIMHU, MEXKAY TPSAMOM M  IIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boraucnsate 00bEMBI U TIJIOMIAM TTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma,
nupamMuza) ¢ OpuMeHeHueM (GOpMyJ; BBIUMUCIATH COOTHOIICHUS MEXIY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU OI0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHUAMHU: CUMMETpPUS B HPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBHI.

W3Bnekats, mnpeoOpa3oBbIBaTh W HWHTEPHPETUPOBATH HMHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MpeACTaBICHHYIO HAa YepTexax U
pUCYHKaXx.

[TpumeHnsaTs reomerpudeckue (axkThl ISl PELICHHS CTEPEOMETPUUYECKUX
3a/1a4, NPEANoJaraloluX HECKOIbKO IIAroB PEIICHMs], ECIIM YCIOBUS IPUMEHEHUS
3a/laHbl B IBHOM (hopme.

[IpuMeHAT, NpoOCTEHIIME MPOrpaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTHE IpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpuMEHATh TOJMYYECHHBIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATH pPEAJIbHBIC
CUTyallUd W IPUMEHATh HW3YYEHHBIC IIOHATHS B MPOLECCE IOUCKA PELICHUS
MaTEeMaTU4YeCKl CQOpPMYIHPOBAHHOM NPOOIEMBI, MOIECIUPOBATh pEaAIbHbBIE
CUTyallUH Ha S3bIKE T'E€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHATUI U TEOpEeM, anmnapara anreophl; pemaTth
IIPAaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OnepupoBaTh MNOHATHAMH: LMJIUMHAPHUYECKAs IOBEPXHOCTh, OOpa3yrolIve
HWIMHAPUYECKOM  TMOBEPXHOCTH;  LMWJIMHAP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yromne KOHU4eCKOH OBEPXHOCTH, KOHYC; ChepuyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpaleHus (LMIUHAP, KOHYC, cepa U map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMEHTa; IIAPOBOM CJIOM, OCHOBAHME ILIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boluucnsate 00BEMBI M IUIOHMIAM  TOBEPXHOCTEHW TeN  BpallleHHS,
T€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh NOHATUAMU: MHOTOTPAaHHHMK, BIHMCAHHBIE B chepy u
ONHCaHHBIM OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOIOTPAHHUK WIM TEJO
BpAaIICHUS.

BoryncnsaTe COOTHOLIEHUST MEXY IUIOIAIIMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.



N300paxarh u3yuyaemble (UIYypbl OT PYKHM U C NPUMEHEHHEM IPOCTHIX
4EepTEKHBIX HHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bux cBepxy, cOOKy, CHU3Yy; CTPOUTH CEUCHHUS TEJ BPAICHHUS.

W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTeXKax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE  JEHCTBHUSL  CIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBAaMU OHU 00J1a/1a10T.

[TpumeHnATh nIpaBUIIO NapajuleIenuIeaa.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPJAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOpa, Yroya MEXIy
BEKTOpaMU, CKAJIIPHOE IPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHbBIE
BEKTOPBHI.

Haxonuts cyMMy BEKTOPOB M IIPOM3BECHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJIsSIpHOE MPOM3BEIEHUE, pACKIa[bIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CUCTEME KOOPJIHUHAT.

[TpumenaTs reomerpuueckue (HaKTbl IS PEUICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, NPEANoJaraloluX HECKOIbKO [IAaroB PEIICHMs], €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pewate mpocreiiime reoMeTpUYecKUE 3aayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemate 3amauM Ha J0Ka3aTeIbCTBO MaTEMaTHYECKMX OTHOLICHHH U
HaXO0)KJIEHUE F€OMETPUUECKUX BEIMYMH 110 00pa3laM Wi aJlrOpuTMaM, IpUMEHss
U3BECTHBIE METO/bI TPU PELIEHUHU CTAaHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IppuMeHATP MpoCTEHIIME MNPOrPaAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpyBOoAMTE IpUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIpUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA IpPAKTUKE: aHAIM3UPOBATh pEajbHbIE
CUTyallUM W NIPUMEHATh HW3YUYCHHBbIE IOHSITHS B MPOLECCE IOUCKA pElIeHUs
MaTeMaTHuyecku Cc(HOPMYIHPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh pEajbHbIC
CUTyallUM Ha sA3bIKE T'E€OMETPHM, MCCIECI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHITUI U TEOPEM, anmnapara anreOpbl; permaTh
IPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUUHH.



~N N D b

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

BBenenue B crepeoMeTpuio

[IpsiMble U TIOCKOCTH B TPOCTPAHCTBE.
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN

[lepneHUKyYIAPHOCTD NPSMBIX U
IJIOCKOCTEN

Yrubl MeXAy NPSAMBIMU U IUIOCKOCTSIMU
MHororpaHHuku
OOBEMBI MHOTOI'paHHUKOB

[ToBTOpEHME: ceueHus, paCCTOSIHUS U YTJIbl

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

10

12

12

10
11

68

KonTpoJsbHbIe
padoThI

e

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(un¢possbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KUIACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbl

Tena BpaieHnus
OOBEMEI TENI
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToBTOpeHue, 0600mEeH e,
CUCTEMAaTU3allis 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo yacos

Bcero

12

10

34

KonTpoJsbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uu¢posBbIe)
o0pa3oBaTe/bHbIE

pecypcbl



IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne

wn Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUHN: TOUKA,
npsMasi, INOCKOCTh, IPOCTPAHCTBO.
[TpaBuiia n300paxeHust Ha PUCYHKaX:
n300pakeHMsI IIIOCKOCTEH, MapauieIbHbBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlousTus: MEepeCCKaroImureCs MIOCKOCTH,
NnepeceKarommecs npsamast v riI0CKOCTb

[NousTus: MEPECCKAIMECS IIIIOCKOCTH,
epeceKarommecs npsamast 1 riI0CKOCTb

[ToustTre 00 aKCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

[MousTHEe 00 AKCHOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U CIICACTBHS U3 HUX
ITousTHE 00 aKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMETPHUU U CIICACTBUSA U3 HUX

[TousTHE 00 aKCMOMATUYECKOM

MOCTPOCHUHN CTCPCOMCTPUN: AKCUOMBI
CTCPCOMETPHUU U CIICACTBUSA U3 HUX

KoanuyecTBO 4acoB

Bcero

KonTpoJabubie
padoThI

IIpakTHyeckue
padoTbI

Jlara
U3yYeHHs

DJICKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcebl



10

11
12
13

14

15

16

17

18

19

[TapanneabHOCTh NMPAMBIX U INIOCKOCTEHN B
MIPOCTPAHCTBE: MapaljiesibHbIE MPSIMbIC B
MIPOCTPAHCTBE; MaPaIeNbHOCTD TPEX
MPSIMBIX

[TapannenbHOCTh NMPAMBIX U INIOCKOCTEN B
npoctpanctie: [lapamienbHOCTh PSAMON U
IIOCKOCTH

Bzaumnoe PaCIIOIOKCHHUC IPSAMBIX B
IIPOCTPAHCTBE: MEPECEKAIOIINECS,
napajuleNIbHbIE U CKPEIMBAIOIINECS
psMbIe

VYIu1bl ¢ COHANPABICHHBIMUA CTOPOHAMH
VYros MexIy NpsSMbIMU B IPOCTPAHCTBE
Yrois Mexy NpsSMBIMU B IPOCTPAHCTBE
[TapanneabHOCTh MITOCKOCTEM:
napasiesIbHble TUIOCKOCTH

CBoiicTBa napamieabHbIX MIIOCKOCTEN
3HAKOMCTBO C MHOI'OI'PaHHUKAMH,

n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha IPOCKIIMOHHBIX YePTEexkKax

HauanbHbIe cBeZieHHs 0 KyOe U IUpaMHu/IE,
uX pa3BEépTKU U Moaenu. CeueHus
MHOTOT'PaHHHKOB

Hauanpubie cBeieHus o Ky0e u mupamuse,
ux pa3BEPTKU U Mozenn. CedeHus
MHOTOTPaHHHKOB

[Tpocreiinme npocTpaHCTBEHHBIE (PUTYPBI
Ha TJIOCKOCTH: TETpasp, KyoO,



20
21

22

23

24

25

26

27

28

29

30

31

32

napasuiesienumnes
[TocTpoeHue ceueHui
[Toctpoenue ceueHuit
Konrponsnas padora o teme "[Ipsimbie u

IUIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN"

[leprieHAMKYIAPHOCTD NPAMOU U
IUIOCKOCTH: MEPIEHANKYJIIPHBIE IPSIMbIE B
IIPOCTPAHCTBE

[Ipsambie napaienbHbIE U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

IIpsiMble mapannensHbIe U
MEePIEHIUKYIISIPHBIE K INIOCKOCTH
IIpu3Hak NeprneHaUKYJIAPHOCTH IIPSIMOU U
IIJIOCKOCTH

[Ipu3Hak nepneHIuKyJISIPHOCTH IPSMOU U
IUIOCKOCTH

Teopema o psIMOi EPIIEHIUKYJIIIPHOMN
IIJIOCKOCTH

Teopema o IpsAMON NEPIICHAUKYIAPHON
IIJIOCKOCTH

Teopema o psAIMON NMEPIICHANKYISIPHON
IUIOCKOCTH

IlepnenauKyIsp U HAKJIOHHBIE: PACCTOSHHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSHUE OT
MPSMOM J10 TIIIOCKOCTH

[lepnieHAUKYISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT



33

34

35
36
37

38

39

40

41

42

43

44

MPSMOM 10 TIIIOCKOCTH

IlepnieHUKyISp U HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT

MIPSIMOM J10 IJIOCKOCTH

HepneHﬂHKynﬂp 1 HAKJIOHHBIC: pACCTOSIHHUC
OT TOYKHU OO INIOCKOCTH, PACCTOSIHUEC OT

IIPSIMOM 10 IJIOCKOCTH

Teopema o TpEX nmepHeHIUKYJIIApax

Teopema 0 TpEX NEpHEHAUKYIIAPAx

Teopema o TpEX nmepHeHIUKYJIIApax

VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY
IIPSIMOM M TUIOCKOCTBIO

JByrpaHHbIl yroJi, TMHEUHBIA YIoJl
JIBYTPaHHOI'O yTIila

JByrpaHHbIN yroJi, TMHEUHBIA YroJ
JIBYTPaHHOTO yTia

IlepneHqUKyISPHOCTD IIJIOCKOCTEM:
MPU3HAK TIEPICHIUKYIISIPHOCTH JBYX
IJIOCKOCTEM

[lepnieHAIUKYISIPHOCTD MIIOCKOCTEH:
MPHU3HAK NEPICHIUKYISIPHOCTH IBYX
IJIOCKOCTEMN

[lepnieHIUKYISIPHOCTD MIIOCKOCTEH:
MpU3HAK NEPICHIUKYISPHOCTH IBYX
IJIOCKOCTEN

KoHnTtponbhas paboTa mo TeMam
"TlepneHAUKYJIAPHOCTD OPSIMBIX U

w1ockocTei" u "YTIIbl MEKIY MPSIMBIMU U



45

46

47

48

49

50

51

IUIOCKOCTIMHA"

ITonsTue MHOTI'OrpaHHHUKa, OCHOBHBIC
9JICMCHTBI MHOT'OT'PpaHHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHHUKH pa3BépTKa
MHOTI'OrpaHHUKa

[Tpu3ma: n-yronpHas Ipu3Ma; rpaHu v
OCHOBaHUs IPU3MBL; IIpsiMasi U HAKJIOHHAsI
npU3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

[Tapannenenunen, NpsiMOYToJIbHBIN
napaJiesIenune]] U ero CBOMCTBa

[Mupamuna: n-yronbHas nupamuaa, TpaHu u
OCHOBaHUE MUPaMUJIbl; OOKOBAsI U MOJIHAS
MOBEPXHOCTh MTUPAMUIBL; IPABUIIbHAS U
yceu€HHas mupaMua

HpaBI/IJ'IBHI)IG MHOT'OI'paHHUKHA: ITIOHATUC
IPaBUIBHOIO MHOTOTPAHHUKA; IPAaBUIIbHAS
IpU3Ma U NpaBUIbHAs MUPAMUA;
NpaBUJIbHAS TPEYToJbHas MUpaMua u
NPaBUJIBHBIN TeTpasap; KyO
IIpeacraBnenue o MpaBUIBHBIX
MHOTIOI'paHHHMKAaX: OKTa3p, TOJEKadIp U
MKOCA3P.

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIBHO TOUYKH, NPSMOM, TUIOCKOCTH.
DneMeHTbl CAMMETPUHN B TUPAMUJIAX,
napajuieJenumnenax, NpaBUiIbHbIX
MHOI'OIPaHHHUKAX



52

53

54

55

56
57
58
59
60
61
62
63

64

65

66

Brrauciienue 31eMeHTOB MHOTOTPaHHHKOB:
pE€Opa, TuaroHasu, yribl

[Tnomanb 60KOBOM MOBEPXHOCTH H MOJHOM
MMOBEPXHOCTHU MPSMOM MPU3MBI, TUTOIIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMOI TPU3MBI

[Tnomanas 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIIBHOM MUPAMUIBI,
TeopeMa O IUIOMIA N OOKOBOM MOBEPXHOCTH
YCEUEHHOM MUpPaMUIbI

KonrponsHas pabora no Teme
"MHoOrorpaHHuku"

[Tonsitue 06 00BEME
O0BéM UpamMuIbI
O0BEM TUpamMuUIbI
O0bEM nupamMuIbl
O0béM UpamMuIbI
O0BbEM pU3MBI
O06BEM npu3MbI
O0BbEM pU3MBI

Konrponsnas padora no teme "O0bEMBI
MHOTOTPaHHUKOB"

[ToBTOpeHme, 0600IIEHNE CHCTEMAaTH3AITUS
3HaHui. [locTtpoeHue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3aIUs
3HaHUH. BeruncieHne pacCTOSIHUM: MEXAY
JIBYMSI TOYKaMH, OT TOYKHU A0 IPSIMOM, OT

—_— e e e e e e



TOYKH 0 IIIIOCKOCTH, MCKOY
CKpCIIUBAOIHUMHUCS ITPAMBIMHA

67 HToroBast KOHTpOJIbHAs paboTa

[ToBTOpenme, 0600IIEeHNEe CHCTEMAaTH3AITUS
3HaHWi. BeIunciienue yrios: Mexmy

68 CKPEIIUBAIOIIUMHUCS MPSIMBIMH, MEXTY
IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YITIOB MEXIY IIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
Nen/m  Tema ypoka Koutposnbubie IIpakTuyeckue Aara L
Bcero H3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypenI
[{unuHapuyueckas MOBEPXHOCTb,
o0pa3yronue HUIHHIPUIeCKON !
MOBEPXHOCTH, OCh LIMJIMHIPUIECKOMN
MMOBEPXHOCTHU
[unuuaap: ocHOBaHMS U OOKOBAS
MOBEPXHOCTh, 00pa3yromas u OCh; |
TUTOMIA/Ib OOKOBOH U MOJHOMN
MOBEPXHOCTHU
N300paxeHne NUINHAPA HA MJIOCKOCTH.
Pazeéprka unnunapa. Ceuenus 1

MWIMHIPA (TUIOCKOCTHIO, MapasieIbHON

WM IEPIEHIUKYISIPHON OCH LIMJIMHAPA)
Konunueckas moBepxHocTh, 00pa3yroniue
KOHUYECKOW MOBEPXHOCTH, OCh 1 1
BEpUIMHA KOHUYECKON MOBEPXHOCTHU

Konyc: ocHOBaHue u BepivHa,

00pa3yrolas ¥ OCh; IJI0Mab OOKOBOU U 1
MOJTHOM TOBEPXHOCTH

YceuéHHblil KOHYC: 00pa3yrolme u

BBICOTA; OCHOBaHUS U OOKOBast 1

MTOBEPXHOCTH

N300pakeHre KoHyca Ha INIOCKOCTH. 1



10

11

12

13
14
15

16

17

18
19
20

Pa3Béprka konyca. CeueHus KOHyca
(TUTOCKOCTHI0, TTapasuIeIbHON

OCHOBAHHIO, U IINTOCKOCTBIO, HpOXO,Z[HIlICfI

yepe3 BepIINHY)
Cdepa u map: neHTp, paanyc, uameTp;
IUIONIA/1b TOBEPXHOCTHU Chepbl
BsanmHuoe pacnionosxxenue chepsl u
IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
cdepe; omanb chepsl
N3o6paxenue chepsl, mapa Ha
wiockocTd. CeueHus mapa
Komb6unanus ten BpamieHus u
MHOTOTPaHHHUKOB

MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO
cthepsl; chepa, BUcaHHas B
MHOTOTPAaHHHK WJIHM B TEJIO BpAIICHUS
[Tonsitue 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tel

O0BEM ITUIHHIpA, KOHYCa

O06BEM mapa u mionaas ceps
[TogoGHBIC TENa B TPOCTPAHCTBE.
CooTHOIIEHHS MEXY TUIOIIAIIMU

MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN

KonTtponsHas padora mo temam "Tena
BpamieHus" u "O0bvembI Ten"

BexTop Ha M10CKOCTH U B IPOCTPAHCTBE

CrnoskeHne 1 BEIYATAaHUE BCKTOPOB

YMHOXEHUE BEKTOpa Ha YHCIIO



21

22

23

24

25

26

27

28

29

30

Paznoxxenue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napasuieNienumnena

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHNEM IIPaBUJI ICUCTBUM C
BEKTOPAMH

[IpsimoyrospHas cucreMa KOOpAWHAT B
npocTtpancTse. KoopanHaThl BEKTOpA.
[Ipocteitmme 3aga4n B KOOpAMHATAX

VYron mexay Bekropamu. CkansipHoe
POM3BEICHUE BEKTOPOB

Brruncnenue yriioB Mex 1y NpsSIMbIMH U
IUIOCKOCTSIMU

KoopauHaTHO-BEKTOPHBII METOA ITPU
pELIEHNN TEOMETPUYECKUX 3a1a4

KonTponbhas pabota o Teme "BekTopsl
Y KOOPJIMHATHI B IPOCTpaHCTBE"

[ToBTOpenue, 0600IICHNE U
cucrteMartusanus 3Haguii. OCHOBHEIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpenue, 0600IICHNE U
cucrteMartusanus 3Haguii. OCHOBHEIE
burypsl, pakThbl, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpenue, 0600IICHNE 1
CHCTeMaTH3aIlvs 3HaHUK. 3a1a9u
TUTAHUMETPUH U METOJIbI UX PELICHUS



[ToBTOpEeHME, 0000IIICHNE U
31 CHUCTEMAaTH3alis 3HaHui. 3agaqu
TUTAHUMETPUH U METOJIbI UX PELICHUS

[ToBTOpeHue, 0600IICHNE U
cucreMaTrusanuvsa sHaHui. OCHOBHEIE

32
burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH
33 Wrorosast KoHTpoJbHAS paboTa
34 [ToBTOpenue, 06001IeHUE U

cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

34



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

* Maremaruka: anredbpa v Hauajla MaTeMaTUYECKOT0 aHaIn3a, FEOMETPHSI.
I'eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aarensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA
1. b.I'. 3uB /Inmaktnueckue marepuansl 10, 11 ki
2. C.M. Caaksn, B.®. byty30B [loypounsie pazpadotku 10-11 ki

3. B.H. JIutBunenko I'oroBumcs k EI'D 10, 11 k.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

Mar bropo. MaTtematuueckoe 6topo — https://www.matburo.ru

Poccuiickas anexktpoHHas mkosa — https://resh.edu.ru

Cnam ['MA. OGpa3oBarenbHbIi OpTai 7151 HOATOTOBKHU K SK3aMEHaM

— https://ege.sdamgia.ru

@denepanbHblil MHCTUTYT NEAArOTMYECKUX U3MEPEHUMN —

http://www.fipi.ru
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