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HOACHUTEJBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «l'eomerpus» 0a30BOTO ypOBHS IS
oOyuarommxcst 10 —11 kmaccoB paspabotana Ha ocHoBe DenepanbHOTrO
rOCyIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa CPEIHETo 00Imero oopa3oBaHus,
C yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TPEABIBISIEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHUIO, W TPAIUIMA POCCHUUCKOTO 0Opa30BaHMUS.
Peanuzanus nporpamMMbl 0oOecrieunBacT OBIAJCHUE KIIOUEBBIMU KOMITCTCHIIUSIMH,
COCTABJISIIONITUMU  OCHOBY IS CaMOPAa3BUTHS M HEMPEPHIBHOTO OOpa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIbTYpHOTO, JWYHOCTHOTO W TI03HABATEIHHOTO Pa3BHTHUSA
JUYHOCTU 00YYaIOUTUXCSl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEAHEro oOIIEero
oOpa3zoBaHusi OOYCIIOBJIEHA MPAKTHYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX U
MPEAMETHBIX PE3YJIbTAaTOB OOYYEHHS F€OMETPUU B HAINPABIECHUU JIMYHOCTHOIO
pa3Butus oOywaromuxcs, (GopMUpOBaHUSA (YHKIUMOHAJIBHOW MaTeMaTHUYeCKON
IPaMOTHOCTH, U3YYEHHUS JIPYTUX y4EOHbIX AUCUMILINH. Pa3Butue y oOyyaronuxcs
MPaBUJIbHBIX MPEACTABICHUM O CYIIHOCTH W MPOUCXOXKICHUH T€OMETPUYECKHX
a0CTpaKIuii, COOTHOIIEHUH PEAJTbHOTO W HJICAJBHOT0, XapaKTEpe OTpPaKEHUs
MaTeMaTH4eCKOW HAyKOW SBJIEHUA M NPOLECCOB PEAIBHOIO MHUpPa, MECTE
Ir€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMATHYECKOTO MOAEIMPOBAHUS B HAYYHOM
NO3HAaHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
YVYAIIMXCSA, a TaKXe KAueCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHErO
oOuiero 00pa3oBaHUs, Tak KaK 00ECIeYMBAaCT BO3MOKHOCTh H3Y4YEHHS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornyeckoe MbllUieHHE, (popMupyeMoe Mpu HU3YYEeHUH OOydaronuMucs
MNOHSTUHHBIX OCHOB T€OMETPUU M TTOCTPOCHUH IIEMOYKH JIOTHUECKUX YTBEPKACHUIM
B XOJI€ pEILIEHUs TeOMETPUYECKUX 3aJaydy, YMEHHE BBIJIBUTaTh M OIPOBEPraTh
TMIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPH PELIEHUM 3a]a4 E€CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3HNKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AesTeNbHOCTH 4enoBeka. OpHeHTalusl 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOTO ObITHSA, Gdopma
OTPAXXEHUSI OKPYKAIOIIEr0 MHUpPA, YCIOBHE YCIIEIIHOIO IMO3HAHHMS M aKTHBHOIO
npeoOpa3oBanus  AeiicTBuTensHOCTH.  OmepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSAET pa3Hble BUIBI Y4eOHOHW M TPYJOBOM JESATEIBHOCTH,



ABJISIETCSI OAHUM U3 MPOPECCHOHAIBHO BAXKHBIX KAYECTB, MOATOMY AaKTyaJlbHa
3amaya (opMUpOBaHUS y OOYYAIONMIMXCS TMPOCTPAHCTBEHHOTO MBINIJIEHUS Kak
Pa3HOBUJHOCTH OOpPA3HOIO MBIIUICHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH M0 MHOTUM HAMPABJICHUSIM.

[leas ocBoeHusi mporpaMmmbl yueOHOro kypca «l'eomerpusi» Ha 06azoBOM
ypoBHE OOyueHusi — 00Imeo0pa3oBaTebHOE M OOIIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcst  4yepe3  oOecreyeHMEe  BO3MOXKHOCTHM  MNPUOOpETeHUs U
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIEOMETPUYECKUX 3HAHUW W JIeHCTBUIA,
crenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEIITHOTO MPOJIODKCHUS 00pa30oBaHUs
10 CIEHUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKIAAHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o TeoMeTpuu Ha 0a30BOM YpOBHE IMpeJHA3HAuYEHA s
oOy4Jaronmxcsi CpelHed MIKOJIbl, HE MCIBITHIBABIINX 3HAYUTEIIbHBIX 3aTPYyIHEHUN
Ha YpPOBHE OCHOBHOIO 001ero oopaszoBanus. Takum oOpa3zoMm, oOydaroliyuecss Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOINME MaTEMaTUUYECKUE YMEHUS, CBSI3aHHBIC
co crneuuPukod TreoMeTpud W HEOOXOIMMBIC Ji1 >KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOr0, OHM MMEIOT BO3MOXKHOCTH M3YYHTh T€OMETpPHUIO OoJiee
rIyOOKO, €Cii B JalibHEUIEM BO3HUKHET HEO0OXOJAMMOCTh B T€OMETPHUYECKUX
3HaHUAX B MPO(ECCUOHATBHON NESITEILHOCTH.

JlocTikeHHe 1LeM OCBOEHMSI MPOrpaMMbl  OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHBIMU 3aJayaMd  OCBOEHHUSI  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax siBISIOTCS:

e (opMupoBaHUE TMPEJACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAaHHUKAX M TeJIaX BpaICHUS
KaK O BOXHEHIITMX MAaTEeMATHYECKUX MOJIEISAX, MO3BOJISIONIUX OMUCHIBATH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHue yMeHHsI pacro3HaBaTh Ha 4YEPTEKax, MOJEISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

e OBJIAJICHHE METOJIaMU PEIICHUS 3aJad Ha MOCTPOCHUSI Ha U300paKCHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupOBaHHWE yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHUSMH O
MHOTOTPAaHHHUKAX W TeJlaX BPAIIEHUs U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHHE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THUIOB  3aj]iad;
dbopMupoBaHUE YMEHHUS TMPOBOJUTH  HECJIOXKHBIE JIOKAa3aTeJIbHbIC
paccyXIeHus B XOJE PCIICHHS CTEPEOMETPUUECKUX 3a1ady M 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPYECKHUX criocoOHoCTEeH
OOydJarommMxcsi, TMO3HABATEIBbHOW  AKTUBHOCTH,  HCCIEIOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBaHUE (GYHKIIMOHAJIBHOU I'PaMOTHOCTH, pEJIEBAHTHOM
TeOMETPUM: YMEHHE pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUYECKUX
MNOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B pEAIbHBIX HKU3HECHHBIX
CUTyallusiX M TpPH U3YUYEHUHU JPYTHX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl W 3aKOHOMEpHOCTeH, (OpMynHpoBaTh HX Ha A3BIKE
rE€OMETPUU U CO3/1aBATh FT€OMETPUUECKHE MOJIENIH, IPUMEHSATh OCBOCHHBIIH
TeOMETPUUECKUN ammapar Uil pPeleHus MPaKTHUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIIPETUPOBATH U OIICHUBATH MOJIYY€HHBIE PE3YIbTaThI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SBIISIETCS BKIIOYEHHE B KypC
CTEpEOMETPUU B Hayaje ero U3y4eHHs 3aJad, pelIaeMblX Ha YpOBHE
MHTYUTUBHOTO NIO3HAHMSI, U ONpeNeaEHHBIM 00pa3oM opraHu3oBaHHasi padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBILUICHUS, CTUMYJIMPYET MPOTEKaHWE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JNAJbHEUIIIEMY N3YyYECHUIO MTPEIMETA.

[Ipenmourenue oTAAETCS HATSAHO-KOHCTPYKTUBHOMY METOAY OOydYeHUs, TO
€CThb TEOPETUUYECKHUE 3HAHMSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTbH MPEIMETHO-
IPAaKTUYECKON NeATenbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yUanmxcss B Kypce CTEPEOMETpPHH MPOBOAMTCA 3a CU€T pelIeHds 3ajad Ha
CO3/aHMe  TPOCTPAHCTBEHHBIX 00pa30oB W  3agady Ha  ONEPUPOBAHUE
MPOCTPAHCTBEHHbIMU 00Opa3amu. Co3naHue oOpa3a MPOBOJUTCA C ONOPOM Ha
HarjasAHOCTh, a OIEepUpOBaHHE OO0pa3oM — B YCIOBUSAX OTBJICYEHHS OT
HarJsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMUSL.

OcHoOBHBIE cojiepkaTenbhble JuHNA Kypca «I'eomerpum» B 10-11 kmaccax:
«MuororpanHukn», «I[IpsiMble U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpameHus»,
«BEeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpeziengercss He TOJIbKO IO COJIEp)KaTelNbHbIM JIMHUSAM, HO M IO TojaM
00y4eHHUs Ha YPOBHE CpeIHEro o0IIero ooOpa3oBaHus.

Conmepxanne 00pa3oBaHUS, COOTBETCTBYIOIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUs pabodeil TporpaMMbl, pacmpeneiéHHBIM M0 TojaM oOydYeHus,
CTPYKTYpUPOBAaHO TakuM o0O0Opa3oM, 4YTOObl OBJAJCHHE T'€OMETPHUCCKUMHU
MOHSATUSIMA U HAaBBIKAMHU OCYIIECTBIISIIOCH MOCIIEAOBATEIBHO U MOCTYNATENbHO, C
cOOJI0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY TEOMETPUYECKUX MPEICTABICHUM OOydYalOImUXCs, pacIupss U
yrayOnsisi e€, o0pasysi MPOUYHbIe MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpun orBoauTCs 2 yaca B Henento B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHBIX daca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeOMEeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOEe pacnosiokKeHrne MpsAMBIX B IIPOCTPAHCTBE: IEPECEKAOIIMECH,
IapajulesibHble M CKpeluBaromuecs npsmele. llapamiensHOCTs NpsMBIX U
IUIOCKOCTE B  INPOCTPAHCTBE: MApAJUICIAbHBIE MPsSAMBIE B  IIPOCTPAHCTBE;
[1apaJuIeIbHOCTh TPEX MPAMBIX; MMAPAIIIEIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI €
COHAIIPABJICHHBIMA CTOPOHAaMHM; YroJd MEXAy NOpPSAMBIMA B IIPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: IapajuiesIbHbIE IIJIOCKOCTH; CBOMCTBA
napajielbHbeIX IIockoctei. IlpocTeiimnie nOpocTpaHCTBEHHbIE (QUIYphl Ha
IUIOCKOCTH: TE€TPadp, KyO, napajuiesenumnen; NOCTPOCHUE CEUEHUH.

IleprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: IEPIIEHINKYJIAPHBIE NIPSMbIE B
[IPOCTPAHCTBE, MPSAMBIC IMAPAIUICIbHBIE W IEPIECHIUKYJIAPHbIE K IIIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TEOpema O MpsSMOU
MEPIICHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yrOJl, JIMHEWHBIM yroJl  JBYTPAHHOTO  YyIJia.
IleprieHIMKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J10 IIJIOCKOCTH, PACCTOSTHUE
OT MmpsAMOM A0  MJIOCKOCTH,  MpOeKHHus  (Urypsl Ha  IUIOCKOCTb.
IleprieHIMKYISAPHOCTh  IJIOCKOCTEH: NPU3HAK  IEPIEHIUKYJAPHOCTH  JIBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOTpaHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIE
Y HEBBIYKJIbIE MHOTOT'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipu3ma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBIL; MpsiMasi U HAKJIOHHAs MPU3MBbI, OOKOBas U
NOJIHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIBHBIN
napajulesienune]; U ero coucrsa. Ilupammpma: N-yroimpHas nupamuia, TPaHU U
OCHOBaHUE MUPaMU/Ibl; OOKOBas M MOJHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yceu€éHHasg MnHupaMuaa. OJEMEHTbl TMpu3Mbl M nupamuasl. [IpaBunbHBIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHHMKA; NMPAaBUJIbHAS NpPU3Ma U
MpaBWIbHAs MHUpPAMHA; TpaBUJIbHAS TPEYrojibHas NUpaMuia W MPaABUIbHBIN
TeTpasap; KyO. IlpeacrtaBieHne o mNpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’Jp,
nojexa’ip u ukocasap. CeyeHus: npu3Mbl U IUPAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIIBHO TOYKH, NPSIMOM,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NOUPAMMIAX, Hapajuielenunenax,
NPaBUWJIBHBIX MHOTOTPAHHUKAX.



BblunciieHre 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaiM, YrJibl.
[Inomans OOKOBOW IMOBEPXHOCTH W IMOJHOW IOBEPXHOCTU MPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMI, TeopemMa O OOKOBOW IIOBEPXHOCTH MPSAMON HPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOBEPXHOCTH MPABUIBLHON IMHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHou mnupamuabl. [loHstue o6 o0béMme. OOBEM
NUPAMHU/IbI, IPU3MBL.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tesia Bpalmenust

HunuHapuyeckas MMOBEPXHOCT, oOpasyromue UAJTMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. L{unuHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCThb, OOpa3yrollass M OCh; IUIONIAJb OOKOBOM M TMOJHOU
MMOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKOM moBepxHOCTH. KoHyc: ocHOBaHMe U BepiinHa, 00pa3yromias
U OCh; IUIOMAAh OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolye U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: ueHtp, paauyc, AUAMETpP; IUIOMIAIb MMOBEPXHOCTU CQEpHhI.
B3anmHoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTelabHas IJIOCKOCTh K cdepe;
I011aAb Chephl.

N3o00paskenne Ten BpalieHus: Ha TUIOCKOCTU. Pa3BépTka NMUIMHApPA U KOHYCA.

KoMOuHanuu Tenm BpalieHuss ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdeprl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WJIH TEIO
BpaIlCHUSI.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 006 00béMe
NpSMOYTOJBLHOTO Tapasuienenunena v ciaeActBus u3 He€. OObEM HMIMHIpA,
koHyca. O0BEM M1apa u 1maomasas chepsl.

[Togo6ueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHA
MOBEPXHOCTEHN, 00bEMaMU TOJIOOHBIX TEJl.

Ceuenus mwmHApa (MapaJUyieIbHO M TEPIEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapajieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B MIPOCTPAHCTBE

BekTop Ha m1ockocTu U B nmpocTpaHcTBe. CloKEeHUE U BEIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCio. Pa3nokeHne BEKTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. I[lpaBwio mnapaminenenunena. Peiienwe 3amad, CBS3aHHBIX €
IIPUMEHEHUEM TPaBUJI JEUCTBUM C Bekropamu. [IpsAmoyronbHas cucrema



KoopauHat B npocrpaHcTBe. Koopaunatel Bekropa. IIpocreimme 3amaun B
KOOpJIMHATax. YTOJ Mexay BekTopamu. CKaasipHOE NpPOU3BENECHHE BEKTOPOB.
Boeluucnenue yrioB MeXay MPSMBIMU U IIOCKOCTSMHU. KOOpIMHAaTHO-BEKTOPHBIM
METO/1 IIPY PELICHUH F€OMETPUUYECKUX 3aaY.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJIbTaTbl OCBOCHHUS IMpOrpaMMbl Yy4yeOHOro mpeaMera
«MareMaTnka» XxapakTepu3yroTCcs:

I'pa:xknanckoe BocmuTaHmue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUYaOIIETroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKNX OCHOBaX (YYHKIIMOHHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHH,
NpoNEeAyp TpaxXJaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHl W TIp.), YMEHUEM
B3aMMO/JICHCTBOBATh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBHU C HX
GYHKIUSIMY 1 Ha3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM TPaXKTaHCKOW MACHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUMUCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJBb30BAHUIO 3TUX JOCTWIKEHUW B JPYrHX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOT'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUI HAYKHU U JIEATEIIbHOCTBIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYTIYIIIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIKOYAs 3CTETHKY MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pEIICHU, pacCyXICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMAaTUYECKUM aCTIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

chOPMHPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTEeMaTHYECKHWe 3HAHUA B
MHTEpecax 370pOoBOro u 6€30macHoOro 0oopasa >KM3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0POBBIO (3I0pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITHH U

OT/IbIXa, peryJispHas busnueckas AKTHUBHOCTD); (bu3IIecKoro
COBEPIIICHCTBOBAHHS, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JeSITeTTHHOCTBIO.

Tpynosoe BocniMTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
pasmuuHbIM  cepam  NPodEeCCUOHAIBHOW  JIeSITEIBbHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHEM COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccuu MW peaanu3oBbIBaTh COOCTBEHHBIC JKHU3HEHHBIC ILIAHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHUI0 U
caM000pa30BaHUI0 Ha MPOTSIKEHUH BCEW XU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacCTHIO B PEIICHUH IPAKTUYECKUX 3314 MaTEMaTUYECKONW HAPABIECHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

C()OPMUPOBAHHOCTBIO 3KOJOTMYECKOM KYyJIbTYphbl, MOHHMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM M COLMAIBHOU
Cpelpl, OCO3HAaHUEM TIJIOOAJBPHOTO  XapakTepa JKOJOTUYECKUX  IPoOJieM;
OpHUEHTAlMEel Ha INPUMEHEHUE MAaTeMaTUYEeCKUX 3HAHUU Ul PELICHUS 3a1ad B
00JIaCTH  OKpYXKalolWed Cpelbl, IUIAHUPOBAHMS TIOCTYIKOB M OLEHKH HX
BO3MOKHBIX MOCIEACTBUAN IS OKPYKAIOWIEH CPEJIbI.

LleHHOCTH HAYYHOI'0 IO3HAHMS:

Cc(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu M  OOIIECTBEHHONM MpPaKTUKH, [MOHMMAHHUEM
MaTeMaTUYeCKOM HAayKH Kak c(epbl 4YeIOBEYECKON AEesATENbHOCTH, STalloOB €€
pa3BUTHS M 3HAYMMOCTH JUISI PA3BUTHSA LHMBUIM3ALMH; OBJAJCHUEM S3BIKOM
MaTeMaTUKM W MaTEMaTHYECKOM KyJIbTypOW KakK CpEICTBOM IIO3HAHHMS MHPA;
TOTOBHOCTBIO OCYIIECTBIATH IPOEKTHYI0 U HCCIEHOBATEIBCKYIO IEATEIBHOCTD
VWHIVBUAYAIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHble pe3yabTaThl OCBOCHHUSI MPOTPAMMbl YYEOHOro TpeaMera
«MareMaTuka» XapaKTepU3yrTCS OBJIAJICHUEM YHUBEPCATHbHBIMHU
NO3HAGAMENbHBIMU  OCLCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeusamMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvle  nosmasamenvhvle  Oelicmeus, — obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NpoOYyeccos oobydarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarwe2o0  Mupa,  HpUMeHeHUe  JI02UYECKUX,
UCCIe008ameNbCKuUx onepayull, ymeHut pabomams ¢ ungopmayueti).

ba3oBble Jiornyeckue qeMCTBUS:

e BBIABISITh M XapaKTEPHU30BaTh CYIIESCTBEHHBIC MTPU3HAKK MATEeMAaTHYCCKUX
O00BEKTOB, TOHSATHN, OTHOIICHWH MEXIy MOHATHAMU; (DopMyIupoBaTh
OTpENCCHUS  TOHATUH; YyCTaHABIMBATh CYIICCTBEHHBIM  IMPU3HAK
Kiaccu(ukanyu, OCHOBAaHWS I OOOOIIEHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPeoOpPa3OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbIE W OTpHUIIATENIbHBIC, €IWHUYHBIC, YacCTHbIE W OOIIHE;
YCJIOBHBIE;

e BBIBIATH  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeurs B (aKkTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSX;



npemjiaraTh ~ KpUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMN;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TPOBOJUTH CaMOCTOSITEIIBHO JOKA3aTeIhLCTBA MaTeMaTHYECKHUX
YTBEPKICHUNA (MPSMBIE U OT MMPOTHBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemreHus ydyeOHOM 3adadyd (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHMS, BBIOMpPATH HauboJee MOAXOAIUNA ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBarejbCKUe JAeiicTBUS:

e HCIIOJBH30BAaTh BOIMPOCH KaK HCCIEAOBATEILCKUN HHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME IPOTUBOpPEUYUE, MpoOJIeEMYy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOE, (OpMHUpPOBAThH  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
o0OBeKTa, SBJICHHS, TPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMHU, TPOIECCAMU;

e CaMOCTOSITENILHO (hOPMYIUPOBATH OOOOIIEHUSI M BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOJIOICHUS, HMCCIEIOBAaHUs, OIICHHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TPOTHO3MPOBATH BO3MOKHOE pPA3BUTHE TPOIeCcca, a TaKKe BBIIBUTATH
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora c undgopmanueii:

e BBIABIATH JACHUIUTH WHPOPMAIMH, JAHHBIX, HCOOXOIUMBIX JJIS OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a9H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHHKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUPOBaTh MHGOPMAIIHNIO, IPEICTABIATh €€ B Pa3INYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopmaIu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvuvie  KOMMYyHUKAMUGHbBlEe  Oelicmeusi,  00ecneuusaiom

copMUpoBaHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

Oo0menue:



BOCIPUHUMATh U (OPMYJIHpPOBaTh CYKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LEJIAIMH OOIIEHMS; ICHO, TOYHO, IPAaMOTHO BBIPAXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0JI¢ 00CYKJI€HUS 3a]]aBaTh BOIPOCHI 10 CYIIECTBY 00CYXK/1aeMOI TEMBI,
po0JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pELICHUS; CONOCTAaBISATh CBOM CYXACHHUS C CYXKACHUSAMH JIPYrHX
YYaCTHUKOB JHayiora, oOHapyXUBaTh Pa3IMYME€ U CXOJCTBO IO3ULMIA; B
KOpPEKTHOM Popme GpopMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pEIIeHHs  3aJayd,  OKCIIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3EHTAUU U OCOOEHHOCTEN ay TUTOPUH.

CoTpyaHu4ecTBO:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUTyaIbHON pabOThI U pENICHUH yU4eOHBIX 3a/1a4; MPUHUMATH 11EITh
COBMECTHOW JCATEIBHOCTH, TIUIAHUPOBATh OPTAHMU3AIIMI0 COBMECTHOM
paboThI, paclipeessITh BUIbI padoT, TOTOBAPUBATHCS, OOCYKIATh MIPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B IPYIIOBHIX (popMax paboThl (00CYkeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJIHATH CBOIO 4YacTh pPaOOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMU UWICHAMHU KOMaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

Vuueepcanvuvie  pezynamueHble Oeticmeus, obecneuugarom

Gdopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranm3anus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1a4H, BBIOUPATh CIOCOO peleHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YYETOM HOBOU
uH(pOpMaLIUH.

CaMOKOHTPOJIb:

BJa/JeTh HaBbIKAMHM TMO3HABATENbHONM pedIeKCUH KaK OCO3HAHMS
COBEPLIAEMBIX IEUCTBUUA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJE€Th CHOCOOAMHM CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca M
pe3yJibTara peleHnsl MaTEMAaTHIECKOM 3a/1auu;

NPEABULIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh MpPH PELIEHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OILICHUBATh COOTBETCTBHE pe3yjbTaTa ILEJIW M YCIOBUSIM, OOBICHSITH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKEHHUS PE3YIbTAaTOB IEATEIBHOCTH,
HaXOAHTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATDBI
10 KITACC

OnepupoBaTh NOHATUAMU: TOUKA, IPSIMAas, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
r€OMETPUYECKHX 3a]a4.

OnepupoBaTh NOHATHAMMU: MMAPATUIETBHOCTD U NMEPIEHIUKYISIPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPAHHBIA yTOJ, TpaHd ABYTPAHHOIO YIJa,
pedpo ABYTpaHHOTO yrja; JUHEHHBIM Yrojl JBYTPAHHOIO yIila; rpaaycHas mepa
JIBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA M  HEBBITYKJIIbIHI
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (IMpamMHa; TMpU3Ma,
MPSMOYTOJIBHBIN Napaiiesienunes, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpass ~ OCHOBaHUS  JUIS
KJaccUpUKauuy (BBITYKJIbIE W HEBBIMYKJIblE MHOTOIPAHHUKU; IPaBUIIbHbBIE
MHOTOTPaHHUKH; MPSMBbIE U HAKJIOHHBIE IPU3MBI, apaljIeIeUIe/bl).

OnepupoBaTh MNOHATUAMHU: CEKYILAsl INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH TPUHLIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEOB.

CtpouTh cCeY€HUS MHOTOIPAHHMKOB METOJIOM  CJIEJIOB,  BBINOJHAThH
(BBIHOCHBIE) TUIOCKME YEpPTE)KH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKIECHUE TEOMETPUUYECKUX BEJIIMYUH 10 00pasliam Ui
aNropuT™MaM, NPUMEHsS HW3BECTHBIE AHAIUTUYECKHE METOJbl TpPH PELICHUU
CTaHAAPTHBIX MaTeMaTHYECKUX 3aJa4 Ha BBIUMCIECHUE PACCTOSIHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO NOpSIMOM, OT TOYKHM JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIIAMHUCS MPSIMBIMHU.

PemaTp 3a1aun Ha HAXOXKIECHUE TEOMETPUUYECKHUX BEJIMYMH MO 00pa3uaM Wiu
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbl IPH PELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKMX 3aJad HA BBIYMCIEHHE YIVIOB  MEXIY
CKPEUIMBAIOIIUMHUCS NPSIMBIMH, MEXIy HOPsIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.



Berauciste 00bEMBI M TIOMIAIN TTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma,
napamMuza) ¢ TOpuMeHEeHHeM (OpPMyJ; BBIYHCIATh COOTHOIICHUS MEXIY
MJIOMIASIMHU TTIOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE;, IICHTP, OCh H
MJIOCKOCTh CHMMETPHH;, IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, MpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHOOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PUTYpax, MPEACTAaBICHHYI0 Ha YEPTEKax U
PHUCYHKaX.

[IpumensaTy reoMeTpudeckue (akThl IS PEIICHUS] CTEPEOMETPUICCKUX
3a/1a4, MPEeATNoaraonuX HECKOJIbKO IIAaroB PEIICHHMS, €CITH YCIOBHS TPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpuMeHAT,  MpoOCTEWIIMEe TPOrpaMMHBIE  CPEJICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoAMTH TIPUMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOAC U
’KU3HH, PAaCIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IprMeHATh TOJyYCHHBIC 3HAHMUS Ha MPaKTHUKE: aHAJIU3UPOBATh pPEabHBIC
CUTyalldud W TIPUMEHATh HW3Y4YEHHBIC IOHSATHUS B TPOLIECCE IMOMCKAa pPEIICHUs
MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW TMPOOJIEMBbI, MOJCIUPOBATh pPEaTbHEIC
CUTyalliM Ha S3bIKE TEOMETPHH, HCCIEIOBAaTh TOCTPOCHHBIC MOJEIH C
HCITOJIb30BaHNEM T€OMETPUUYECKHX MTOHATHH U TEOpEeM, arapaTa anreOpsl; perarh
paKTHYECKUE 3aa9H, CBA3aHHBIC C HAXOXK/ICHHEM T€OMETPHUCCKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh TOHATHIMH: LHIUHAPUYECKAs TMOBEPXHOCTh, OOpPa3yIOIIHE
MAJTUHAPUYECKOW  TOBEPXHOCTH;  ITWIMHIAP;  KOHWYECKas  IMOBEPXHOCTb,
oOpa3yrolye KOHMYECKON TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

PacnioznaBath Tena Bpamienus (MUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAIICHHUS.

KnaccudunmpoBaTh B3aiMHOE pacrojiokeHue chepsl U IIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBON CETMEHT, OCHOBAaHUE CETMCHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHHUE IIAPOBOI0O CJIOS, BBHICOTA MIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQAM  TOBEPXHOCTEH  TEl  BpalieHus,
T€OMETPUUYECKUX TEJ C TPUMEHEHuEM (HopMy.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy H
OMHCaHHBIA OKOJIO cdepsl; cdepa, BHOUCAHHAS B MHOTOTPAHHUK WIIH TEJO
BpallleHUsI.

BbIYUCHIATE COOTHOIIEHHS] MEXAY IUIOIAASMU MOBEPXHOCTEH W 00BbEMaMHU
MOO0HBIX TE.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢Guryp: BU1 cBepXy, COOKY, CHU3Y; CTPOUTh CEUEHHUs TEJ BPAIICHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBBIBATH HMH(POPMAIHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKax U
pUCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbIONHATE  JEUCTBUSA CIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOWCTBAMU OHH 00JIa1at0T.

[IprMeHATH IpaBUIIO MapajuICIEIUIICAA.

OnepupoBaTh NOHATHIMU: EKAPTOBbI KOOPJIMNHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpa, YIold MEXIY
BEKTOpPAMHU, CKaJIIPHOE NIPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAaHAPHbIE
BEKTODBHI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJsIPHOEC IPOU3BEACHUE, pACKIaAbIBaTh BEKTOp IO JABYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPAaBHEHHUEM B J€KapTOBOW CUCTEME KOOPAUHAT.

[IpumeHsATh TeoMeTpuueckue QakTbl sl PEHICHUS CTEPEOMETPUUYECKHUX
3a7ay, PEANOJIararoluX HECKOIBKO 1IaroB PEIICHUs, €CJIM YCIOBUS IPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pemare mpocreiimne reoMeTpUYECcKUEe 3a7aud Ha IPUMEHEHHE BEKTOPHO-
KOOpPJIMHATHOI'O METO/A.

Pemrarp 3amaum Ha J0KA3aTeNbCTBO MATEMATHYECKHX OTHOLIEHUM U
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMUYUH M0 00pa3laM WiIH aJrOpUTMaM, PUMEHSS
MU3BECTHBIC METO/bI IPU PELICHUH CTAHAAPTHBIX MaTEMATHYECKUX 3a/1a4.

[IpumeHATs NOpoCTEHIINME IPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUYECKUX 3a1ad.

[IpuBOAUTE MNpHUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOLE WU
YKU3HHU, paCIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHMWS HA IPAKTUKE: AHAJIM3UPOBATh PEAIbHBIC
CUTyalluh W IPUMEHATb HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PELICHUs
MaTE€MaTU4YeCKu CPOPMYIMPOBAHHOM MPOOIEMBbI, MOJIEIUPOBATH pealbHbIC
CATyalluM Ha A3bIKE T[E€OMETPUM, UCCIENO0BaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUHN U TEOpeM, alnapara aireopbl; pemarhb
[IPAKTUYECKUE 3a1a4U, CBA3aHHBIE C HAXO0XKAECHUEM FeOMETPUUECKUX BEIUYMUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kourpoabnbie | IIpakTuyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcsl
1 BBenenwue B crepeoMeTpuio 10 0 0
9 IIpsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[TapamienbHOCTh NPSMBIX U IIJIOCKOCTEHN
3 HepHGHI[I/IInyISIpHOCTI) MIPSIMBIX U 12 0 0
IJIOCKOCTEN
4 VYTIbl MEXKAY NPSIMBIMH U IJIOCKOCTSAMU 10 1 0
5) MHororpaHHUKU 11 1 0
6 O0BbEMBI MHOTOTPAaHHUKOB 9 1 0
7 [ToBTOpEHME: CEUEeHMUsI, pACCTOSIHUSA U YIJIbI 4 1 0
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




11 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE

HanmeHoBaHMe pa3aesioB U TeM uugposbie
Ne i/ P Konrpoanueie | Ilpakruyeckue (witcpp )

NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE

padoThI padoThI
pecypchbl

Tena BpareHus 12 0

O0bEMEI Ten 5 0

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 0

[ToBTOpenue, 0600IICHHE, 7 1 0

cUCTEeMaTH3aIlMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoaudecTBO 9acoB

Bcero

KouTtpoJbHbIe
padoTsbI

IMpakTuyeckne
padoThbI

JlaTa
U3yYeHH s

DJIeKTPOHHBIE
nudposbie
oOpa3oBarTe/ibHbIE

pecypchl

OCHOBHBIE TOHATHUSI CTCPCOMCTPHU: TOYKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
[TpaBuia n300pakeHus HA pUCYHKAX:
1300pakeHus IIIOCKOCTE!, NapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: IEePeCCKaromuecs II0CKOCTH,
InepeceKaromumecs npsamMas 1 rnji0CKOCTb

IlonsTus: MEpeCCKAromurecs riI0CKOCTH,
NepeCceKarommecs npamas U rnioCKOCTb

3HAKOMCTBO C MHOTI'OrpaHHUKaMH,
I/I306pa)KeHI/IC MHOT'OTPAaHHUKOB Ha
PUCYHKAX, Ha MIPOCKIMOHHBIX YCPTECIKAX

HauanbHble cBeieHus 0 KyOe 1 nupamue,
uX pa3BEépTku U Moaenu. CedeHus
MHOT'OTPaHHHKOB

HauanbHble cBeieHus 0 KyOe 1 nupamue,
ux pa3BeépTku U Moaenu. CedeHus
MHOTOI'PaHHUKOB

[TonsTHE 06 AKCHOMATHYECKOM
MIOCTPOEHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX




ITonsatue 06 akcHOMaTHYECKOM

8 IIOCTPOEHUU CTEPEOMETPHUU: AKCUOMBbI
CTEPEOMETPUH U CIIEJCTBUS U3 HUX
ITonsaTne 06 akcMOMaTHYECKOM

9 MIOCTPOCHUH CTEPEOMETPUHU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsTHE 00 AKCMOMATHUECKOM

10 MIOCTPOCHUH CTEPEOMETPHUHU: AKCHOMBI
CTEpPEOMETPUU U CIEACTBUS U3 HUX
B3anMHOe pacrniosnoxenue npsMsIx B

1 IIPOCTPAHCTBE: MEPECEKAIOLINECS,
napajJiesibHble M CKpeIlBaoLInecs
psMble
[TapanienbHOCTb IPSIMBIX U IIJIOCKOCTEH B

12 IIPOCTPAHCTBE: Mapajljie/IbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MAapPAJUIEIBHOCTD TPEX
TIPSIMBIX
[TapanienbHOCTh MPSIMBIX U IUIOCKOCTEN B

13 npoctpanctse: [lapanienbHOCTh NPsAMOiL U
IJIOCKOCTH

14 VYTIIBI ¢ COHANPaBIEHHBIMY CTOPOHAMU

15 VYros Mexay npsIMbIMHU B IPOCTPAHCTBE

16 Yron Mexay NpsMbIMH B IIPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napajuieNbHbIe MII0CKOCTH

18 CaolicTBa MapayyIeIbHbIX TUIOCKOCTEN

19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPBI

Ha TJIOCKOCTH: TETPadp, KyoO,




napaJuICICIINIIC

20 [Toctpoenue ceueHwmit

21 [TocTpoenue ceueHwmii
Kontponbnas padora o teme "[IpsimMbie u

22 IIJIOCKOCTH B IPOCTPAHCTRBE.
[TapanienbHOCTb MPSAMBIX U IIOCKOCTER"
[lepneHUKYIAPHOCTD IIPSIMOH U

23 IJIOCKOCTH: IEPIIEHIUKYJIIPHBIE IPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napasienbHble U
NIEPIEHIUKYIIPHBIE K IIIOCKOCTH

o5 [Ipsimble napasuienbHble U
MIEPIEHIUKYJISIPHBIE K IUIOCKOCTH

26 IIpu3Hak nepneHAUKYISIPHOCTH IPSIMOM U
IIJIOCKOCTH

7 [Ipu3Hak nepneH MKy pHOCTH IPSIMOU U
IIJIOCKOCTH

28 TeopeMa o NpsIMOM NEPIIEHAUKYIIAPHOU
IIJIOCKOCTH

29 TeopeMa 0 psMON NEepIEH IUKYISAPHOU
IIJIOCKOCTH

30 Teopema 0 psIMOM NEPIIEH UK YIISPHOU
IIJIOCKOCTH
[lepneHuKyIsp ¥ HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 INTIOCKOCTH, PACCTOSTHUE OT
MIPSIMOM 0 IIIOCKOCTH

32 [lepneHuKysp ¥ HAKIOHHBIE: PACCTOSIHUE

OT TOYKHU OO INIOCKOCTHU, paCCTOAHUC OT




pr[MOﬁ J0 IINIOCKOCTHU

[lepnenuKyIsip ¥ HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IUIOCKOCTH
[lepnieHIuKysIp ¥ HAKJIIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 TUIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOJI MEXIY
IIPSIMON U TUIOCKOCTBIO

36 JIByTrpaHHBbIN yToJ1, JUHEUHBIA YTOJl
JBYTPAHHOI'O yIJia

37 JIByrpaHHbIN yTroJl, IMHEHHBIN YOl
IBYTPAHHOIO yIJIa
[lepneHUKyYISIPHOCTD IUIOCKOCTEHN:

38 IIPU3HAK NIEPIECHAUKYISIPHOCTH ABYX
IJIOCKOCTEN
[lepneHuKyISIPHOCTB MIIOCKOCTEM:

39 MIPU3HAK MEPIICHIUKYISIPHOCTH IBYX
IIJIOCKOCTEN
[lepneHuKyISIPHOCTB MIIOCKOCTEM:

40 MIPU3HAK IEPIEHAUKYISIPHOCTH ABYX
IIJIOCKOCTEN

41 TeopeMa 0 TpEX nepreHIUKYIIsIpax

42 Teopema o Tp€x nmeprneHAUKYIsIpax

43 TeopeMa 0 TpEX nepreHIUKYIIsIpax
KonTponbHas padboTa no temam

44 "IlepneH IUKYISIPHOCTD IPSAMBIX U

rwiockocTeil" u "YTIbl MeXIYy NPSIMBIMU U




IUIOCKOCTSIMU"

45

[TonsiTie MHOTOTpaHHHKA, OCHOBHbBIE
3JIEMEHTHl MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOIPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA

46

IIpu3ma: N-yrosbHas npusma; rpaHu u
OCHOBAHMS IIPU3MBI; IIPsAMAasi U HAKJIIOHHAs
IIPU3MBbI; OOKOBAs U IOJIHASI IOBEPXHOCTh
IIPU3MBI

47

[Tapamtenenunen, npsMOYyTroJbHbBIN
napajJiesIenue]l 1 ero CBOMCTBa

48

IInpamuja: N-yronbHas MUpPaMuaa, TPaHU U
OCHOBaHHE MUPaMHM/JIbl; OOKOBas U MOJIHAs
[IOBEPXHOCTD NMUPAMU/IbI; IPABUIIBHAS U
yCeu€HHas nupamMuaa

49

[TpaBusIbHBIE MHOTOIPAaHHHUKH: TOHATHE
MPaBUIILHOIO MHOT'OI'PaHHMKA; IPABUIIbHAS
IIpru3Ma 1 1IpaBuJIbHAas NUpaMuaa,
IpaBUJIbHAS TPEYrobHAs MUPaMUIA U
MIpaBWJIbHBIN TeTpa3ap; Ky

50

[IpencraBnenne o npaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa3/p, 10JIEKadp U
HKOCadIP.

51

CI/IMMCTpI/ISI B IIPOCTPAaHCTBEC: CUMMCTPHUA
OTHOCHUTCIBHO TOYKH, HpHMOﬁ, TIJIOCKOCTH.
OIEMEHTBI CUMMCTpPUU B ITUpaMUJIAX,
napajiiejacnuieaax, mpaBuJIbHbIX
MHOT'OT'paHHHUKaX




Brrunciaenue 31eMeHTOB MHOT'OI'PpaHHUKOB!

52 . 1 0 0
pEOpa, TuaroHaiu, yribl
[Tnomaae 60KOBOI MTOBEPXHOCTH U TIOJTHOM
53 MOBEPXHOCTU MPSIMON MPU3MBI, IIIOIIAh 1 0 0
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MTOBEPXHOCTHU NPSIMOI MPU3MBI
[Tnouians 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUILHONU MTUPAMUJIBI, 1 0 0
TeopeMa o IJIoaau 60KOBOI MOBEPXHOCTH
YCEUEHHOW MUPAMUIBI
55 'I‘<0HTpOJII)Ha$I pa6'(')Ta 10 TEME 1 1 0
MHororpanHUKA
56 [Tonsatue 06 00BEMeE 1 0 0
57 O0BEM upamMuIbl 1 0 0
58 O0BEM TUpaMUJIBI 1 0 0
59 O0BEM TUpaMUIbI 1 0 0
60 O0BEM mupamuIBI 1 0 0
61 O0BEM MpU3MBI 1 0 0
62 OOBEM TTPU3MBI 1 0 0
63 O0BEM MpU3MBI 1 0 0
64 KonTtponbHas pabota o reme "O0bEMBI 1 1 0
MHOT'OI'PaHHHUKOB"
[ToBTOpEeHME, 0000IIICHHE CHCTEMATH3AIIHS
65 3Hanuii. [ToctpoeHne ceueHwmii B 1 0 0
MHOTOTpaHHHKE
[ToBTOpenue, 0600MIIEHNE CHCTEMATH3AITUS
66 3HaHUH. BeluncieHne pacCTOsIHUNA: MEXIy 1 0 0

ABYMA TOYKaMH, OT TOYKHU 0 Hp}IMOﬁ, oT




TOYKH O0 IMIIOCKOCTH, MCIKOAY
CKpC€HIUMBAOITUMUCS ITPAMBIMHA

67 Hroroas koHTpobHAs paboTa

[ToBTOpeHue, 00001IeHNE CCTEMAaTU3aIHs
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXAY

68 CKPEILMBAIOIIUMUCS IIPSAMBIMH, MEXKIY
IIPSIMOM U TNIOCKOCTBIO, IBYTPaHHBIX

YTJI0B, YITIOB MEXAY INIOCKOCTAMU

OBILIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

68




11 KJIACC

Ne n/m

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KouTtpoJbHbIe
padoThI

IMpakTuyeckne
padoThI

JlaTa
U3yYeHU S

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

Cdepa u map: LeHTp, paguyc, TuaMeTp;
TUTONIA/Ib TTIOBEPXHOCTH CHEPHI

Bzaumuoe pacmionoxxenue chepsl 1
IUIOCKOCTH; KacaTeNbHast INIOCKOCTh K
cdepe; mromanb chepsl

N3o0pakenue cdepsl, mapa Ha
miockoct. CedeHus mapa

unuuapudeckast MIOBEpXHOCTD,
o0pa3yromue HUIHHIPHIECKON
MOBEPXHOCTHU, OCh LIWJIMHAPUIECKON
MOBEPXHOCTHU

Hunusap: ocHOBaHMs U OOKOBast
MMOBEPXHOCTh, 00pa3yromias u och;
IUIOIA b OOKOBOH U MOJTHOM
MOBEPXHOCTHU

N300paxenne nuInHApa Ha IIIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus

LHWIMH]pA (IUI0CKOCTBIO, MapajluIeIbHON
WM TIEPIIEHIUKYISPHON OCH LIMIIMHAPA)

Konnueckas moBepXHOCTh, 00pa3yroIIne
KOHHUYECKOU IMOBEPXHOCTHU, OCb
BEpIIMHA KOHHYECKOH MOBEPXHOCTH




KOHYCZ OCHOBAHME M BCpIIMHA,

8 o0pa3yromias 1 oCh; IIIOMAAh OOKOBOW U
MOJIHOM MMOBEPXHOCTHU
Y ceu€HHbIN KOHYC: 00pa3yromme 1

9 BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh
N3006pakenne KoHyca Ha MJIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

10 (TJIOCKOCTHI0, MapasuIeIbHON
OCHOBAHHUIO, U IJIOCKOCTBIO, IPOXOAAIICH
Yyepes3 BEPIINHY)

1 KomOunamus Ten BparieHus u
MHOTOTPaHHHKOB
MHoOrorpaHHuK, OIACaHHBIN OKOJIO

12 cdepsr; chepa, BIiEicaHHas B
MHOTOTPaHHHK HJIM B TE€JIO BpaIllEHUS

13 [Tonsitre 06 06bEMe. OcHOBHBIE
CBOICTBa 0OBEMOB Tel

14 O0béM IUIMHIIpa, KOHYyCa

15 O0BEM mapa u Tionaas chepsl
[TonoOHbIE TeTa B MPOCTPAHCTRE.

16 CooTHOIIEHHS MEXTY IO IIMU
MOBEpXHOCTEH, 00bEMaMU TTOTIOOHBIX TeT

17 KonTtponsHas pabora o remam "Tena
BparieHus" u "O0bembl Ten"

18 BekTop Ha IJIOCKOCTH U B TPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTAHHUE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YUCIIO




21

PasnoxeHnue BekTopa 1o Tpém
HEKOMILIaHapHBIM BekTopam. [IpaBuio
napaiesienumnena

22

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHUEM IIPABUII ACUCTBUH C
BEKTOpaMH

23

[IpsimoyrosbHas cuctema KOOpAUHAT B
npoctpaHcTBe. KoopimHaThl BEKTOpa.
[Ipocreitmme 3aga4n B KOOpAMHATAX

24

VYron mexny Bekropamu. CKaiasipHoe
MIPOU3BEICHUE BEKTOPOB

25

Brruncnenue yriioB Mexay NpsIMBIMU U
IJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO IIpU
pELIeHUH FeOMETPUUYECKUX 3a1a4

27

KonrtponbHas paboTa o teme "BekTopsl
Y KOOPAMHATHI B MpocTpaHcTBe"

28

[ToBTOpenue, o6obIIeHNE U
cucreMaTn3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxkThl, TEOpEMBbI Kypca
IUITAHUMETPUH

29

[ToBTOpenue, o6obIIeHNE U
cucreMaTn3anus 3HaHui. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
TUITAHUMETPHUH

30

[ToBTOpenwue, 0600IIEHNE 1
cUcTeEMaTH3alus 3HaHNH. 3agaun
TUTAHUMETPUH U METOJIBI UX PEIICHUS




[ToBTOpEeHME, 0000IICHUE U

31 cucTeMaTu3alus 3HaHu. 3a1ayu 1
TUTAHUMETPUH U METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IICHUE 1

32 cucTeMaTu3auus 3HaHuii. OCHOBHBIE 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEOMETPUU

33 HroroBast KOHTpoIbHAs paboTa 1

34 [ToBTOpenwue, 0606meH1/fe u 1
cHCTeMaTu3alys 3HaHUH

OBLIEE KOJIMYECTBO YACOB IIO 34

[TPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYEHUKA

» MatemaTuka: anreOpa v Hauajga MaTeMaTHIeCKOTO aHAJIN3a, TeOMETPHSL.
I'eometpus, 10-11 xnaccwl/ Atanacsa JI.C., byry3zoB B.®., Kagomies C.b.

u apyrue, AkiumonepHoe ooduectso «M3aarensctBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI JUISA YYUTEJISA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/klass-10 _umk-

liniya- umk-merzlyaka-geometriya-10-11-b_type-metodicheskoe-posobie/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI
CETU UHTEPHET

bu6ymoreka [1OK https://m.edsoo.ru
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