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HOACHUTEJIBHASA 3AIIUCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOrO ypOBHS IS
oOyuaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepanbHoro
rOCYJapCTBEHHOTO 00pa30BaTEILHOIO CTaHJapTa CpeAHEro oo1ero oopa3oBaHusl,
C y4€éTOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, MPEABABIAEMBIX K
MaTeMaTU4ecKoMy OOpa3oBaHUIO, M TPAJAMUIMN POCCUMCKOTO 00pa3oBaHMUS.
Peanmuzarnust mporpaMmbl 00ecrieurnBaeT OBJIACHUE KIIOUEBBIMA KOMIETCHIIMSIMH,
COCTaBJISIIOIIMMH OCHOBY JJIi CaMOPAa3BUTHS W HEMPEPHIBHOTO 00pa30BaHUS,
IIEJIOCTHOCTh OOMICKYJIBTYpHOTO, JWYHOCTHOTO M TII03HABATEIHHOTO PAa3BUTHUSA
JUYHOCTH 00yYarOIUXCH.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro oOIero
oOpazoBaHus OOYCJIOBJICHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX U
NPEIMETHBIX PE3yJIbTaTOB OOYYCHHS TCOMETPUU B HAIPABJICHUU JIUYHOCTHOTO
pa3BUTHS OOydarmuxcs, (OpMHPOBAaHUS (PYHKIIMOHAILHONH MaTeMaTHYCCKOM
IPaMOTHOCTH, U3YUYCHHS JIPYTUX YUYeOHBIX AUCIUILIMH. Pa3BuTHe y 00ydarommxcs
NPAaBWIbHBIX TPEJICTABICHUNH O CYIIHOCTH W TMPOUCXOXKIECHUU TE€OMETPUUYECKUX
a0CTpakIMii, COOTHOIICHUH PEAJTbHOTO0 W HJICANBHOTO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SBJICHMM M TMPOIECCOB pEaIbHOr0 MHpPA, MeECTe
T€OMETPUU B CUCTEME HAYK M POJIM MATEMATHUYECKOTO0 MOJICTMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MUPOBO33PECHHUS
yyaliuxcsi, a TakKe KayeCTB MBIIUICHHS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIIHErO
obmero oOpa3oBaHus, TaK Kak oO0ecleuynBacT BO3MOXKHOCTh HM3YYCHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wMbIIieHUEe, (HOpMUPYEMOEe MPU H3YYECHUU OO0YyUarONUMUCS
MOHATHUIHBIX OCHOB T€OMETPHH M TIOCTPOCHHUH IETIOYKU JIOTHUECKUX YTBEP KICHUM
B XOJIE pCIICHUs TE€OMETPUYECKUX 3a]ad, YMEHHE BBIIBUTaTh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TPHU PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJb BO
BCEX 00MacTsIX nesTenpbHOoCcTH 4enoBeka. OpHUeHTanus 4YeloBeKa BO BPEMEHH H
MPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE €ro CONHUaIbHOTO ObITHS, (opma
OTpaXKCHHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCIEITHOTO MO3HAHUS W AKTUBHOTO
npeoOpa3oBaHusl  JIEUCTBUTENHLHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00bEUHAET pa3HbIe BUJIbI YU4€OHOU U TPYAOBOM AESATEILHOCTH,



ABJIAETCS OAHUM M3 MPOPECCUOHAIBHO BaXKHBIX KAdyeCTB, MOATOMY aKTyaJlbHa
3ajadya (HOPMUPOBAHUA y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOPAa3HOTO MBIIUIEHUS — CYUIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH IO MHOTUM HaIPaBICHUSIM.

Llens ocBoeHuss mporpaMmbl ydeOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe U OOILIEKYJIbTYpHOE PpPa3BUTHE
oOydaromuxcs  uyepe3  oOecriedueHHe  BO3MOXKHOCTH — MpUOOpeTeHuss  u
WCTIOJIb30BAHUSA  CUCTEMATUYECKUX TE€OMETPUYECKMX 3HAHUW W JICMCTBUM,
cnenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJIOJKEHUsS 00pa30BaHUs
[0 CTIELMATILHOCTSIM, HE CBSI3AHHBIM C IPUKJIA/IHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomMeTpud Ha 0a30BOM YpOBHE MpeJHA3HAYEHA s
00y4Jaromuxcs CPEeIHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIIHLHBIX 3aTPYTHCHHUIN
Ha ypOBHE OCHOBHOro oOiero o0pa3zoBanus. Takum oOpa3zom, oOydwaroluecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME€ MaTeMaTUYeCKUe YMEHUS, CBS3aHHbBIC
CO crneuupuKod TEeOMeTpUHM M HEOOXOIUMbIE Ui JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I€OMETpHUIO Oosee
riyOOKO, €clii B JajJbHEHIIEeM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUUYECKHX
3HAHUSX B MPOPECCUOHAITBHON JEATETHHOCTH.

JlocTkeHne 1edu OCBOCHMSI TMPOrpaMMbl O0ECIEUMBAETCS pEIICHUEM
COOTBETCTBYIOIIUX 3a/ay. [IpHOpUTETHRIMU 3aayaMu OCBOEHHS Kypca
«I"'eomerpun» Ha 6a30BOM ypoBHE B 10—11 kaccax sSBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK dYacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHue TpeACTaBICHUS O MHOTOIPAHHHKAX W Tellax BpalleHUs
KaK O BOXHEHIIMX MAaTeMAaTHUYECKUX MOJIETISNX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbIE SBJICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMeHHUsS pacro3HaBaTb Ha dYepTexax, MOJACIIX U B
peabHOM MHUPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIAJICHHE METOJAMU PEIICHUs 3ajlady Ha MOCTPOCHUS Ha M300paKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHne yMEHHS ONEPUPOBATH OCHOBHBIMU TOHSTHSIMH O
MHOTOTPaHHUKAX U TelaX BpaAIIeHUS U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAQJCHHWE  AJITOPUTMAMHU  pEIICHUS  OCHOBHBIX  THUIIOB  3a/ad;
dbopMupoBaHUE  yYMEHUS  TMPOBOJWUTH  HECJIOXHBIC  JIOKAa3aTECIIbHBIE
pacCyKIeHusi B XOJE€ PELICHUS CTEPEOMETPUYECKMX 3a7ady W 3aJad C
IPAKTHYECKUM COJICPIKAHUEM;

e pa3BUTHE  WHTCJUICKTyaJIbHBIX W  TBOPYECKUX CIIOCOOHOCTEM
oOyyJaromuxcs, IMO3HABATEIbHOM  aKTHUBHOCTH,  HCCJIEJI0BATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIIICHUS;



e (QopmupoBaHue G yHKIIMOHATBHOM TPaMOTHOCTH, pEeNeBaHTHOM
FEOMETPUM: YMEHHUE pacrlo3HaBaTh MPOSBICHUS  T'€OMETPUUECKUX
MOHATUNM, OOBEKTOB W 3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX
CUTyallusiX M MPU HU3YYEHUM JPYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha S3BIKE
TEOMETPUM U CO3/IaBaTh F€OMETPUUYECKUE MOJEIH, IPUMEHSITh OCBOCHHBIN
FEOMETPUYECKUN ammapaT i PEIICHUS MNPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJYYEHHBIE PE3YIIbTATHI.

OTANYUTENBLHONM OCOOCHHOCTHIO TPOTPAMMBbI SIBJISIETCS BKJIIOUEHHE B KYPC
CTEpEeOMETPUM B Hayaje ero u3y4deHWsl 3ajJad, pellaeMblXx Ha  YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeTIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAaHNE MHTYUTUBHBIX MPOILIECCOB, MOTHUBUPYET K
JTaabHEHIIIEeMy U3YUYEHHUIO TIpeMETa.

[Ipeanourenue oTnaércsi HATJIAIHO-KOHCTPYKTHBHOMY METOAY 00y4YeHHUsI, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTbH MPEIMETHO-
MPAKTUYECKON AesATeTbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TMPEJICTABICHUN Y
yYaluxcss B Kypce CTEPEOMETPHHM MPOBOJIUTCA 3a CUYET pelieHusl 3a7ad  Ha
co3ZaHue  MPOCTPAaHCTBEHHBIX  O0pa30oB M  3aJad Ha  ONEpPUPOBaHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpas3a MPOBOJUTCS C OMOPOW Ha
HATJIIIHOCTh, @ OIepUpOBaHHE O00pa3oM — B YCJIOBUAX OTBJICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEpKaHUSI.

OcHoBHBIE cojiepkaTeabHble JUHUM Kypca «l'eomeTpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMbIe U TNIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopbl 1 KOOpAMHATHI B MPOCTpaHCTBE». DOpMUpOBaHKE JTOTHYECKUX YMEHUM
pacrpenensieTcs He TOJbKO IO COAEpKAaTeNbHBIM JIMHUSAM, HO W MO TOJaM
o0ydeHHUs Ha YPOBHE CPEHEr0 OOIIEro 0Opa3oBaHMs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ybTaTaM
OCBOCHHS paboyell mporpaMMbl, paclpeleNEéHHbBIM 1O TojaM oO0y4YeHwus,
CTPYKTYPHUPOBAaHO TaKuM 00pa3oM, YTOOBI OBJIAJICHHE TE€OMETPUYECCKUMU
MOHSATHUSAMHU U HABBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJIFOICHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPECTABICHUN OOYYAIOIINXCSA, PACIIUpSS U
yrayOnsis e€, 00pas3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBoaMUTCA 2 yaca B Henento B 10 kimacce u 1 yac B
Henento B 11 knacce, Bcero 3a nBa roja o0ydyenus - 102 yueOHbIX yaca.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsiMbIe M JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacnonokeHue npsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIHUECH,
napajulejbHble W CKpeumuBaromuecs upsMele. [lapamnenbHOCT MNpPSAMBIX U
IUIOCKOCTE B IIPOCTPAHCTBE: IApAJUICJIbHBIE IPSAMBIE B  IIPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX MPSAMBIX; NAPaAJIECIBbHOCTDh MPSAMOM U IUIOCKOCTHU. YIUIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; Yrojd MEXIAy IMpsAMBIMA B IIPOCTPAHCTBE.
[TapamnenbHOCTP  IIIOCKOCTEN: IapajulejabHble  IUIOCKOCTH, CBOWCTBA
napajuieNibHbIX  TuiockocTed. [Ipocreifiine mnpocTpaHCTBEHHBIE (QUTYpbl  Ha
IUIOCKOCTH: TETPAdIp, KyO, mapauienenunea; IoOCTPOCHUE CEYECHU M.

[leprieHAUKYIJISIPHOCTD NMPSIMOM U IUIOCKOCTH: MEPIEHAUKYIISPHBIEC MPSIMBIC B
[IPOCTPAHCTBE, IIPSMbIE [apajulesIbHbIE W IEPIEHAUKYJSAPHBIE K ILIOCKOCTH,
IPU3HAK [EPIECHAUKYISAPHOCTU IPSAMOM M IUIOCKOCTH, TEOopeMa O MpsAMOu
NEPIEHAUKYISAPHON IUIOCKOCTHU. YTIIBI B IIPOCTPAHCTBE: YrOJI MEXAY IPSIMON U
IUIOCKOCTBIO;  ABYTPaHHBIA  YroJ, JIMHEHMHBIA yroja JABYTPAHHOIO  YIUIA.
IlepnieHaAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IIJIOCKOCTH, PACCTOSTHUE
OT HpsMOH  JO  IJOCKOCTH, Hpoekuus  ¢(urypel  Ha IIJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IIOCKOCTEW: IPU3HAK  MEPHEHAUKYISIPHOCTH  JBYX
mIockocTen. Teopema o TpEX MEPIECHAUKYIISApaX.

MHoOrorpaHHuKu

IlonsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIBbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
IIPU3Ma; TPaHU U OCHOBAHUS MPU3MBL;, NpsiMas U HAKIOHHAs NPU3MBbI, OOKOBas U
[IOJIHAas IIOBEPXHOCTh IIPU3MBL. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes; U ero coucrsa. Ilupamupa: n-yroiapHas nupamuja, I'paHd U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAsl ¥ MOJIHAS IOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi NHpaMHuja. OJEMEHThl Mpu3Mbl W nOupaMuibl. I[IpaBuibHbIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPDAHHMKA; MPAaBUIIbHASA NPHU3MA U
IIPAaBUJIbHAS IHMpPAaMUJA; NpPaBUIIbHAs TPEYroyibHas NHPAMUAA W IPABWIBHBIN
TeTpa’ap; KyO0. IlpeacraBieHue O mNpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadp,
nojieKka’ip u ukocasip. CeueHus: Npu3Mbl U IUPAMUIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, IPSMOM,
IUDIOCKOCTU.  DJEMEHTBl CHMMETPMM B INHpaMHAaX, lapajulelIienunenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JAMAroHalIH, YIJIbL.
[Inomaas OOKOBOWM MOBEPXHOCTH M TMOJHOW IOBEPXHOCTU MPSAMON NPHU3MBI,
IUIOLIAJb OCHOBaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSAMON MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTHM M MOBEPXHOCTH MpPaBUIBHOM MHUpPaMHIIbI,
TeopemMa O TIuiom@aau yceu€éHHo mnupamuabl. [lonstue o0 o0béme. OOBEM
NUpamMUbl, IPU3MBI.

[TogoOnble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KJIIACC

TeJia BpalueHus

Hunusaapudeckast MOBEPXHOCT, oOpa3zyromue HAJIAHAPUIECKOU
MOBEPXHOCTH, OCh IUJIUHJIPUYECKON TMOBEpXHOCTU. llumuHap: ocCHOBaHUA W
OOKOBasi TMOBEPXHOCTb, O0Opa3zyoIlas M OCh; IUIONIAJAb OOKOBOM M IOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIMHA, 00pa3yroIias
U OCh;, IUIONAAb OOKOBOM U TIOJTHOM IOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolue u BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IUIOIMIAIb TOBEPXHOCTU CQEPBHI.
Bsaumnoe pacrnonoxenue cepsl U IIIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe;
I0IA b CEpHl.

N306paskeHne Ten BpallleHUs Ha TUIOCKOCTU. Pa3BEépTka muinHapa U KoHyca.

KoMOuHanuu ten BpaileHus U MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIA OKOJO cdephl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUSI.

[Tonsitue 06 066EMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00bEME
MpSIMOYTOJILHOTO Mapajuiesnienunena M cieactBuss u3 He€. OOBEM UMIUHIpA,
koHyca. O0béM mapa u miomaas chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMIGHUS MEXKAY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuennsi uunuHapa (mapauieIbHO U TMEPHEHAUKYISIPHO OCH), CEUYECHHS
KOHyca (mapajulelbHOE€ OCHOBAaHUIO M TPOXOJSIIEe Yepe3 BEPIIMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. C0XKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHUE BeKTOpa Ha yucio. Pa3znoxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBunio mapamienenunena. Pemenue 3agay, CBSA3aHHBIX C
MPUMEHECHUEM TPABUJ JEUCTBUU C BekTOpaMu. lIpsMoyrosbHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocrteiimme 3amaum B
KOOpJMHATax. YTron Mexnay BekTopaMu. CKalsipHOE NPOU3BENCHHE BEKTOPOB.
BbrunciieHne yriioB MeXay MNpsIMbIMU U IIOCKOCTSIMU. KOOpJIMHATHO-BEKTOPHBII
METO/I IIPU PELICHNU T€OMETPUUYECKUX 3a/a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJbTAThl OCBOCHHUS MPOrpaMMbl Y4eOHOTO Tpeamera
«MareMaTuka» XapaKTepU3yIOTCS:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaK aKTUBHOT'O
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOTO OOIIeCTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaxX (YHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHU,
Opoleayp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl M TIp.), yMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C WX
GYyHKIMSIMU 1 Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMAaTUKH, ICHHOCTHBIM OTHOIIICHHEM K
JTOCTHXKEHUSIM POCCUHCKMX MAaTEMAaTHKOB U POCCUMCKON MaTeMaTUYECKOU IITKOJIbI,
K WCIOJIb30BAHUIO ATUX JOCTHXKCHHH B JIPYTMX HayKaX, TEXHOJOTUSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  TOBEACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYTYIIIETO.

JcTeTHYecKoe BOCIMTAHNE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYash SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, paccyXIcHUH;
BOCIIPUMMYHBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO yMEHHUS TPUMEHAThH MaTEMaTUYCCKHUE 3HAHUSI B
HWHTEpecax 370pOoBOro U 6€30macHoro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHE, COATTAHCUPOBAHHBIA PEKUM 3aHATHU U

OT/IbIXa, peryJspHas busnueckas aKTUBHOCTB); bu3HIecKoro
COBEPIIIEHCTBOBAHNA, npu 3aHATHIX CIIOPTUBHO-0310POBUTEIHHOM
TeSTETHbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  JESTEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mpodeccuu U peannu30BbIBaTh COOCTBEHHbBIC KU3HEHHBIE TJIaHBI;



TOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TIPOTSHKEHUU BCEHW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUICCKUX 3a]]a4 MATEMAaTHUECKOW HAIPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO AKOJIOTHYCCKON KYJBTYphl, MOHMMAHHEM BIIHSHUS
COIMAIIEHO-3KOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE NMPHUPOJTHON M COIMAIBHOMN
CpeImbl, OCO3HAaHHWEM TJOOATBHOTO XapakKTepa JKOJOTHYECKHX  IMPoOJeMm;
OpUEHTaIMeld Ha TPHUMCHCHUE MaTeMaTHYCCKUX 3HAHWUU JUIA pEIICHHS 3a1ad B
00JIaCTH  OKpY)KAroIIeH Ccpepl, IUIAHUPOBAHMUS ITOCTYIIKOB U OIEGHKH WX
BO3MOYXHBIX TIOCIICJICTBUH ISl OKPYKAFOIICH CPeIbI.

IleHHOCTH HAYYHOT O IO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHsI HAayKH W  OOIICCTBEHHOW  MPaKTUKH, MOHUMaHUEM
MaTEMaTUYCCKOM HAyKd Kak cQepbl YeTOBCYECKOW JCATCIBHOCTH, JTAlloB ¢
pPa3BUTHS W 3HAYUMOCTH JUUIS Pa3BUTHS IUBUIM3AIMH, OBJIAJICHUEM S3BIKOM
MaTEMaTUKA M MaTEeMaTUYECKOW KYJIbTYpOH KaK CPEJCTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID M HCCIICOBATCIIBCKYIO JCATCIBHOCTD
WUHIAWUBUAYAJTBHO W B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJabTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTro MpeaMeTa
«MaremaTuka» XapaKTePU3YOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  O0CUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeUsAMU, YHUBEPCANbHBIMU PecYIAMUBHLIMU 0eUCMBUIMU.

1) Ynueepcanvnvie no3HaeamesibHble oelicmeus, obecneyusawom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYeccos oobyuanwuxcsa (0c8oeHue
Memo0o08  NO3HAHUS — OKpYJcarowje2o  Mupa,  NpPUMEHeHUue  J02UYeCcKUXx,

ucce008amenbCKux onepayull, ymenutl pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue AeMcTBUS:

e BBISIBIITH M XapaKTEPHU30BaTh CYIIECTBEHHBIEC MPU3HAKK MaTEMaTHUYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHHH MEXIY IOHATHAMU, (OPMYIUPOBATH
ONpEJNICJICHUs]  MOHSATHM; YCTAHABIMBATHh  CYIIECTBEHHBIA  MPU3HAK
KJIacCH(UKAIIMU, OCHOBAHUSA i1 OOOOIIEHWS W CpPaBHCHUS, KPHTCPHUH
MIPOBOJIMMOTO aHAIN3a;

e BOCHpPHHUMATH, (OPMYJIHPOBATH W  NPEOOPA3OBBIBATh  CYXKICHHUS:
YTBEPJUTEIbHBIC W OTPHULATENIbHBIC, €IUHUYHBIC, YacCTHbIE W O0OIIue;
YCJIOBHBIE;

e BBISIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U
NpoTUBOpeurss B (pakTax, JaHHBIX, HAOJMIOJACHUSX U YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUUM  JJIA  BBISIBJIEHUS  3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNIL;

e JleNaTh BBIBOJABI C HUCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3AKIIOUECHUN, YMO3AKJIFOUEHUH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JT0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh APryMEHTAIIMIO,
OPUBOJIUTH TPUMEPHl M KOHTPHOPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BbIBOJBL;

e BBIOMpaTH crmoco0d peuieHUs yd4eOHOHM 3anayu (CpaBHHUBATh HECKOJIBKO
BapUaHTOB pelIeHus, BbIOMpaTh HauOosee MOAXOASIIMN ¢ y4€ToM
CaMOCTOATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBareJbcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATENbLCKUM MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOUIME MPOTHBOpEUYUe, Mnpodiemy,
yCTaHABIMBaTh HCKOMOE W  JaHHOe, (OpMUpOBATh  THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHHUE;

e IPOBOJUTH CaMOCTOATENIbHO CIUTAHUPOBAHHBIM HKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
0o0BbEKTa, SBJIECHUSA, IMIPOLIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXITy
00BEKTaMHU, SIBIICHUSMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJBI 110 pE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHMs, OLIEHUBATh JOCTOBEPHOCTD
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJAOB U 000OIIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IIPOLIECCA, A TAKXKE BBIJBHUraTh
IPEIIIONIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

PabGora ¢ undopmanueii:

e BBIIBJIATH AeULINTH MHPOpPMALUH, JAHHBIX, HEOOXOIUMBIX Ul OTBETa
Ha BOMPOC U IS PELICHU 3a7a4H;

e BbHIOMpaTh HMHPOPMAIMIO U3  HCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM IPEJICTABICHHUS;

e CTPYKTypUpPOBaTh MHGOPMAIUIO, IPEACTABIATh €€ B pa3IMuHBIX (opMax,
WITIOCTPUPOBATH TPapUUECKH;

e OLICHUBATH HaAEXKHOCTD uHpOopMaIUU o CaMOCTOSITEIIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHnvle = KOMMYHUKAMUGHbBlE  Oelicmeus,  o0becnedusanm

copmMuUpo8aHHoCms CoOyUanIbHBIX HABLIKOE 00YYAIOUJUXCA.

Oowmenue:



BOCHPUHMMAaTh W (QOPMYIHpPOBAaTH CYXKIEHUS B COOTBETCTBUH  C
YCIOBUSAMH U LETSMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS I10
XOJly pELICHHMS 3a/1a4l, KOMMEHTHPOBATD ITOJYyYECHHBIN PE3YJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI IO CYHIECTBY 00CYK/1aeMON TEMBI,
npo0OsieMbl, perraeMoi 3aJ1aum, BbICKAa3bIBATh UJI€H, HAIIEJIICHHBIE HA MOUCK
pElIEHNs; COMNOCTABIATH CBOM CYXKICHUS C CYXICHUAMH JPYTUX
YYAaCTHUKOB JHaJIora, OOHapy>XMBaTh pPa3JIMuME€ U CXOJICTBO IMO3ULIMM; B
KOppeKTHOU (popme hopMyIHpoBaTh pa3HOTIIACHs, CBOU BO3PAKEHUS;

e TMPEACTABIISITh  pE3yJbTaThbl  PEHICHUS]  3aJayd,  DKCIECPUMEHTA,
UCCJIEJIOBAaHUsA,  MPOEKTa,  CaMOCTOATENbHO  BbIOUpaTh  (opmar
BBICTYTUICHUS C YU€TOM 3aja4 MPE3EHTAIUN U OCOOCHHOCTEHN ayIUTOPHHU.

CoTpyaHun4ecTBo:

e TOHMMATh W  MCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHJHOU u

3)

WHAVUBUAYAJTLHON paOOTHI IPU PEIICHUH YYCOHBIX 3aa4; MPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUTAHMPOBATh OPTraHU3allMI0 COBMECTHOH
paboThl, pactpenensiTh BUABI paboT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJBKUX JIFOJCH;
y4acTBOBATh B TPYMIOBBIX popMax pabOThl (00CYXIeHHs, 0OMEH MHECHH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBHIMOJTHATH CBOIO YacTh pabOTHI H
KOOPJMHUPOBATh CBOM JEUCTBHS C JPYTMMH WIEHAMH KOMaHJIBI;
OIICHWBATh KAuyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTECPHUSIM,
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanonvle  pezynamuenvle  Oelicmausl, obecneuusaiom

Gopmuposanue CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 IUUHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4ETOM MMEIOIINUXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOM
UH(GOPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH II03HABATECIBHOW pedieKCHH KaK OCO3HAHHUS
COBEPIIAEMBbIX JAECUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJCTh CIOCO0AMH  CaMONPOBEPKH, CAMOKOHTPOJIA IIpomecca W
pe3yibTaTa pelieHus MaTeEMaTUIEeCKOW 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IMPH PEIICHUH
3aJlaud, BHOCUTh KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAWICHHBIX OMTUOOK, BBISBICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHXKEHUS PE3YyJbTAaTOB JEATEIBHOCTH,
HaXOJUTh OLUMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

OrnepupoBaTh MOHSATUSIMU: TOUKA, MIPSMasi, INIOCKOCTh.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU M CIEJCTBUSI W3 HUX MPU PEIICHUH
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MAPATIICIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccudgunmpoBath B3aMHOE pacmojioKEHHUE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: ABYTPAHHBIM YroJl, TpaHW JBYTPaHHOTO YIJIa,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHUKA, TPABMWIIbHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUIBl MHOTOIPAHHHUKOB (MHpaMuia; MpHU3Ma,
IpSIMOYTOJIBHBIN Mapasuienenumnes, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHUKH, BbIOMpass ~ OCHOBAaHMS  JUJIS
knaccuukanuy  (BBIMYKJIbIE M HEBBIMYKJIblE MHOTOTPAaHHUKH, TPABUIbHBIC
MHOTOTPAaHHUKH; MPSAMbIC U HAKJIOHHBIC TTPU3MBI, TTapaJUICIICIIUIIC b ).

OnepupoBaTh MOHATUSMU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOTPAaHHHUKOB.

OOBICHATH MPUHIIUITBI TOCTPOSHUS CEYEHUH, UCTIONB3YSI METO/T CIIEOB.

Ctpouth ceueHUST MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP: BHI
CBepxy, COOKY, CHH3Y.

PemaTh 3amaun Ha HAXO0XKJACHHE TEOMETPUUCCKUX BETUYMH MO 00pasiaM Win
aNropuT™MaM, NPUMEHSS HW3BECTHHIE AHAIUTHUYECKUE METOAbl NPU PELICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4 Ha BBIUHUCICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JO TMPsAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMUMHUCS PSIMBIMHU.

Pemiats 3aj1aun Ha HaXOXKJAEHUE T€OMETPUUECKUX BEIUYMH MO0 00pa3naM Win
aNropuT™MaM, NPUMEHSSI HW3BECTHbIE AHAJIUTHUYECKHE METOAbl NPU PEHICHUU
CTaHJAPTHBIX ~MATEMAaTHYECKUX 3aJad HAa  BBIYUCJIEHUE YIJOB  MEXIY
CKpPEILIMBAIOUIMMHUCS  MPSIMBIMH, MEXAYy TMPSAMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.



Boruncnsath 00bEMBI U TIJIOMIAIA MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
nMpaMujia) ¢ TM[pUMEHEHUEeM (QOpMYJ; BBIUHUCIATH COOTHOILICHUS MEXIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MOAOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LIEHTP, OCb W
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TJIOCKOCTh CUMMETPUH (UTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATE M HHTEPHPETHUPOBATH HHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensTs reoMerpuueckue (HAaKThl JJIs1 PEIICHUS CTEPEOMETPUUECKUX
3a71a4, MPEAnoNaraloiMX HECKOJIBKO IaroB PELICHUs, €CIU YCIOBUS ITPUMEHECHUS
3a/1aHbl B IBHOU (popme.

[IpumensaTs mpocTedIne NOPOTPAMMHBIE  CPEACTBA H  DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE NpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
YKU3HH, PACIIO3HABATH MPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJIydEHHBIE 3HAHHWS HA MPAKTHUKE: aHAJW3UPOBATh pPEaJIbHbIC
CUTYyallud W TPUMEHSATh H3YYEHHBIE MOHATHSA B IMPOILECCE IOUCKA PEUICHUA
MaTeMaTH4eCKu CHOPMYIUPOBAHHOW MPOOJIEMBI, MOJCIUPOBATH pPEATbHBIC
CUTyallUM Ha $A3bIKE T'E€OMETPUM, MCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHITHH U TEOpeM, armnapara aireopbl; pemarhb
[IPAKTUYECKUE 3a71a4l, CBSI3aHHbBIC C HAXOXKICHUEM I'€OMETPUYECKUX BEJIUYHH.

11 KJIIACC

OnepupoBaTh MOHATHAMU: [WJIMHIPUYECKAss TMOBEPXHOCTh, OOpa3yronue
[IMHIIPUYECKON  TOBEPXHOCTH;,  MWJIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHHYeCKON TOBEPXHOCTH, KOHYC; c(heprudecKkas MoBEPXHOCTb.

Pacno3naBath Tena BpameHus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI TTOJTYYSHUS TEJ BpAI[CHUS.

KnaccudummpoBats B3aiMHOE pacmoyioxkeHUe chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTa, BHICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOIO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Beruucnsate  00BEMBI W TUIOMIANM  TOBEPXHOCTEH TN  BpalieHUs,
T€OMETPUYECKUX TEJl C TPUMEHEHHEM (OPMYII.

OnepupoBaTh TOHSTHSIMHU: MHOTOTPAaHHUK, BIIMCAaHHBII B cdhepy U
ONMMCAaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH TEIIO
BpAIICHMSI.

BBIYUCISATh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOAOOHBIX TEll.



N3o0paxate u3zyyaeMble (QUTYpbl OT PYKA M C TMPUMEHEHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHHUS T BpalllCHUSI.

N3Bnekarb, HHTEPHPETUPOBATH U MPEOOPa30BBIBATH HH(POPMAIUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTABICHHYIO Ha 4YepTexkax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B TPOCTPAHCTRBE.

BbINONHATE JIE€UCTBUS CIOXKEHHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKCJIO, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1aal0T.

[TpuMeHATh TpaBUIIO NapaICTICIUIENA.

OnepupoBaTh NOHATUSIMU: JEKAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, Yrojd MEXIY
BEKTOpaMH, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHbBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YMCIIO, YTOJI MEXIY
BEKTOpaMHM, CKaJIpHOE TMPOU3BEICHUE, paCKIaJbIBaTh BEKTOpP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IJIOCKOCTh YPABHEHHEM B JEKAPTOBOM CHUCTEME KOOPIHMHAT.

[IpumensTe reomeTpuueckue (akThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJarallinX HECKOIbKO IaroB PELIEHUs], €CIIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOHM (hopme.

Pemate mpocreiiline reoMeTpUYecKuE 3aJayd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pematp 3agaum Ha [I0Ka3aTeNIbCTBO MATEMAaTHYECKUX OTHOUIEHUH U
HAXO0XJICHUE T€OMETPUUECKUX BETUYMH MO0 00pasiiaM WK aJropuTMam, MpUMeEHss
U3BECTHBIE METOABI [IPU PEIICHUU CTAaHAPTHBIX MATEMAaTUYECKUX 3a]1a4.

[IpumensAT, mpocCTEMIIME NOPOTPaMMHBIE  CPEACTBA W AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOAMTE HpHUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKW3HU, PACIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJNyYEHHBIE 3HAHWSA HA NPAKTUKE: aHAJIU3UPOBATH pEabHbIC
CUTyallUM W TMPUMEHATh HW3YyUYEHHBIE TMOHATUA B IPOLECCE IOUCKA PEUICHHS
MaTeMaTH4ecKd CPOPMYIHPOBAHHOW MPOOJIEMBbI, MOJEITUPOBATH peaJbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPUM, HCCIENOBaTh ITOCTPOCHHBIE MOJAEIU C
MCITOJIb30BAaHUEM T€OMETPUUICCKUX TOHITHI U TEOpEeM, armapara aireOpsl; pemarhb
MMPAKTUYECKUE 3a]1a4l, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJJACC
KosmuecTBo yacos
Ne HanmMeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoibHbie
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B crepeomMeTpuio 10
) [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. D 1
[TapanienbHOCTb NPSMBIX U TUNIOCKOCTEH
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 2
IIJIOCKOCTEMN
4 YTrubl MeXIy IPSIMBIMH U IUIOCKOCTSMH 10 1
5 MHororpaHHuKH 11 1
6 O6BbEMBI MHOTOI'PAHHUKOB 9 1
7 [ToBTOpEHME: cCeueHHUsl, pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 5




11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuecTBo yacoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ KonTtpobHbie
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
Tena Bpaienus 12
OO6BbEMBI TEN 5 1
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
[ToBTOpEeHue, 0600MICHNE, 7 1
cucCTeMaTn3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

JlomostHuTENBHAS
HHpopManus

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, IOCKOCThb, IPOCTPAHCTBO.
[IpaBuna nzo6paxxeHus Ha pUCyHKaXx:
1300pakeHus IIIOCKOCTEH, apaIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsTHs: NEpECCKArOINECH TIIIOCKOCTH,
nepeceKarommecs npsamas U rmiIOCKOCTb

IlousTus: NEpECCKAOIHECH IIIIOCKOCTH,
nepeCcCKarommecs npamas U rmiIOCKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKAX, Ha IIPOCKIIMOHHBIX YECPTEKAX

HauanpHbie cBeieHus 0 KyOe U mupamuse,
ux pa3BEéPTKU U Mo, CeueHus
MHOTOTPaHHUKOB

HavaneHbie cBeneHus o kyde u nupamue,
uX pa3BEépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

[ToHsTHE 00 aKCHMOMATHYECKOM
MOCTPOCHUHU CTCPECOMETPHUUN: aKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX

[TousiTHe 00 aKCHOMATHYECKOM




IIOCTPOCHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIIEICTBUSA U3 HUX

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTCPEOMETPHUH U CIICACTBUS U3 HUX

10

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUHU U CIIEACTBUS U3 HUX

11

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEpeCceKaroInecs,
napajJiesIbHble U CKPEIIUBAIOLINECS
NIpSIMBIE

12

[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljiebHbIE MPSIMbIC B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MIPSIMBIX

13

[TapanienbHOCTh MPSAMBIX U INIOCKOCTEH B
npoctpaHcTBe: [lapannenbHOCTh NPAMOil U
IJI0CKOCTH

14

VYriasl ¢ COHaITpaBJICHHbBIMH CTOPOHAMMA

15

VYron MCKAY IIPAMBIMHA B IIPOCTPAHCTBE

16

VYron MCKAY IIPAMBIMHA B IIPOCTPAHCTBE

17

HapaJ'IJ'IeJ'ILHOCTB IJIOCKOCTEH:
apaJlsICJIbHBIC IJIOCKOCTHU

18

CBoiicTBa apaJllICJIbHBIX MJIOCKOCTEN

19

[IpocTeiinie mpocTpaHCTBEHHBIE (PUTYPBI
Ha MJIOCKOCTHU: TETpasap, KyO,
napajuiesIenunes




20

[TocTpoenue ceuenui

21 [TocTpoenue ceuennii
KonTtponsHas padora no teme "lIpsimbie u

22 IJTIOCKOCTH B ITPOCTPAHCTBE.
[TapaninenbHOCTh NPSMBIX U IJIOCKOCTEN"
[lepneHIUKyYISIPHOCTD NPSAMOU U

23 IJIOCKOCTH: MEPIEHAUKYIISIPHBIE IPSIMBIE B
MIPOCTPAHCTBE

4 [IpsimMble mapaiienbHbIe U
MePIEeHIUKYIIIPHBIE K TUIOCKOCTH

)5 [IpsimMble mapaienbHbIe U
MEPIEeHIUKYIIIPHbIE K TUIOCKOCTH

26 [Ipu3Hak nepneHIUKyIIPHOCTH NPSIMON 1
IIJIOCKOCTH

7 [Ipu3Hak nepneHIUKyIIPHOCTH NPSIMON 1
IIJIOCKOCTH

)3 TeopeMa o npsiMOil IEpIIEHIUKYIISIPHOM
IIJIOCKOCTH

29 TeopeMa o npsiMOil IEpIIEHIUKYIISIPHOM
IIJIOCKOCTH

30 Teopema o npsAMOil NepHEHAUKYIIAPHOI
IIJIOCKOCTH
[lepnieHIuKyIIIp M HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 MIJIOCKOCTH
[lepnieHIuKyIIAp ¥ HAKIIOHHBIE: PACCTOSHUE

32 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT

HpHMOfI J0 IINIOCKOCTH




[lepnienuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM A0 IJIOCKOCTH
[lepnieniuKynsip 1 HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MIPSIMOM M TUIOCKOCTBIO

36 JIByrpaHHBIN yroJi, INHEWHBIN Yol
JBYTPAHHOTO yIJia

37 JIByrpaHHBIN yroJi, JINHEWHBIN yroJl
JBYTPAHHOTO yIJia
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MPU3HAK NEPHEHIUKYISIPHOCTH ABYX
IJIOCKOCTER
[TepnieHAMKYASIPHOCTD MIOCKOCTEM:

39 MIPU3HAK NEPIIEHIUKYISIPHOCTH JBYX
IIJIOCKOCTEMN
[leprieHAMKYASIPHOCTD MIOCKOCTEM:

40 MPU3HAK NEePIIEHINKYISIPHOCTH IBYX
IIJIOCKOCTEM

41 Teopema o TpEX neprneHIuKyIsIpax

42 Teopema o TpExX neprneHIuKyIsIpax

43 Teopema o Tpéx nepneHuKyIspax
KonTponpHast paboTa o Temam

m "[lepneH IUKYISPHOCTD NPSAMBIX U

mockocTel" U "YTibl MEXIYy NPSIMBIMHU U
mockocTamMu"




45

ITonsarue MHOI'OrpaiHnka, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HECBBIITYKJIBIC MHOT'OT'PAaHHHKH pa3BépTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: n-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

[Tapamnenenunen, NpsMOyroJIbHbIA
napajJieJIenuIe] ¥ ero CBOUCTBa

48

[Inpamuia: n-yroapHas NUpaMuia, TpaHu U
OCHOBAaHHMEC MUPaMUIBI; OOKOBas U IOJIHAas
ITOBEPXHOCTh MMPAMHU/IbI; IPABUIIbHAS U
ycedu€HHAs MUPAMHUIA

49

[IpaBunbHBIE MHOTOTPAHHUKH: TTIOHSATHE
MPaBUJIBHOTO MHOTOI'PAHHUKA; TIPaBUIIbHAS
npu3Ma 1 npaBujibHas MUpaMUIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpaMuUa U
MIPaBUJIbHBIN TETPadIp; KyO

50

Hpe,[[CTaBJ'ICHI/Ie O IMpaBUJIBHBIX
MHOTI'OI'paHHHUKAX: OKTAadJApP, AO0ACKA AP U
HKOCaz’ap.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIBHO TOYKH, MPSMOH, MIOCKOCTH.
DneMEeHThl CHMMETPUU B TUpaMUIaXx,
napajuieNienuneaax, npaBuiIbHbIX
MHOTOTPaHHUKAX

52

Brluucnenue 31eMeHTOB MHOTOTPAaHHUKOB:
pE€Opa, TMaroHasu, yrisl




[Tnomaas OOKOBO MOBEPXHOCTH M MOITHOM
IIOBCPXHOCTHU HpSIMOﬁ MMPpU3MBI, IJI0OAAb

53 . . 1
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTHU TPSMON TIPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHON MTUPAMUJIBI,
TEOpeMa O IUIOIIA I OOKOBOM MOBEPXHOCTHU !
YCEUEHHOUN MUpPaMUIbI
55 KonTponsHas padoTa 1o reme 1
"MHoOrorpaHHuKH"
56 [TonsiTne 06 06bEME 1
57 O6bEM TupaMuIbl 1
58 O06BEM UpaMuIbI 1
59 O06BEM UpaMuIbI 1
60 O06BEM UpaMuIbI 1
61 O06BEM PU3MBI 1
62 O06BEM PU3MBI 1
63 O06BEM PU3MBI 1
64 KontponsHas pabora no teme "OObEMBI |
MHOTOI'PaHHUKOB"
[ToBTOpeHue, 06001IeHNE cUCTeMaTH3aIUs
65 3HaHuil. [locTpoenue ceueHuii B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 06001IeHNE cUCTeMaTH3aIUs
3HaHUH. BbIYKCIIeHHE PACCTOSHUMN: MEXIY
66 JIBYMS TOYKaMH, OT TOYKH 10 NPSIMOH, OT 1

TOYKH OO IMIIOCKOCTU, MCKIAY
CKpCUIUMBAOIHUMHUCA ITPAMBIMU




67

Hrorosas koHTpoJbHAS paboTa

68

[ToBTOpEeHUe, 0600IIEHNE CHCTEMAaTH3AIUS
3HaHUU. BBIYKCIIEHHE YITI0B: MEXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXITY
MPSIMOH U TUTOCKOCTBIO, IBYTPAaHHBIX
YTJIOB, YITIOB MEXIY TUIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

68




11 KJIACC

Ne i/t

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHus

JlomostHuTENBHAS
uHpopManus

Cdepa u map: ueHTp, paanyc, AMameTp;
IIOMIA/Ib MIOBEPXHOCTH Chephl

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; maomaab chepsl

N3obpaxenue cdepsl, mapa Ha
mwrockoct. CeueHus mapa

[Hunmuaapudeckast TOBEPXHOCTH,
00pasyromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIMHAPHUECKOM
MTOBEPXHOCTH

HunuHap: ocHOBaHMS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3yroiias 1 och;
IIoIaas OOKOBOM U ITOJIHOM
MMOBEPXHOCTHU

N3obpaxenune uIMHAPA HA TNIOCKOCTH.
Pa3pépTka nmimnaapa. CeyeHus

IUIUHIPA (TJIOCKOCTHIO, TapalIeIbHOM
WJIH TIEPICHIUKYIIAPHON OCH LIUITUH]IPA)

Konunueckas moBepxHoCTh, 0Opa3ymomire
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TTOBEPXHOCTH

KOHYCZ OCHOBAHHC U BCpIINHA,




oOpa3yrolias U 0Cb; IUIONab OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

Yceu€HHbII KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAHUS B OOKOBas 1
MIOBEPXHOCTh
N300pakenue koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

10 (TIOCKOCTHIO, MapajuIebHON 1
OCHOBAHUIO, U MJIOCKOCTBIO, TPOXOSIIEN
yepes BEPIIHNHY)

1 KomMOunarus ten BpaiieHus u 1
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsl; cepa, BUcaHHAsS B 1
MHOTOTPaHHUK WM B TEJIO BPAIlICHUS

13 [Tonsitne 06 06b€Me. OCHOBHBIE |
CBOMCTBa 0OBEMOB Tl

14 O0bEM mIMHIpa, KOHYCa 1

15 O0bEM mapa u mwionaab chepsl 1
[TongoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TLTOIIAASIMHU 1
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX Tell

17 KontponbHas padota mo remam "Tena |
Bpamienus" u "O0beMbl Ten"

18 BekTop Ha IIIOCKOCTH U B IIPOCTPAHCTBE 1

19 CrnosxeHne 1 BBIYMTaHNE BEKTOPOB 1

20 YMHOK€EHNE BEKTOpa Ha YUCIIO 1

21 PasnosxeHue BekTopa 1o TpémM 1




HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napajuiesienuneaa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsimoyrosbpHas cucteMa KOOpAWHAT B
npocrpaHcTse. KoopauHaThl BEKTOpAa.
[IpocTenmme 3aga4n B KOOPAUHATAX

24

VYron mexay Bekropamu. CkalispHOe
MPOU3BEICHUE BEKTOPOB

25

Beruncnenue yrioB Mex1y IpsIMbIMU U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBINA METOT TPU
pELIeHUN TeOMETPUUYECKUX 3a/1ad

27

KonTtponbHas padota mo teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTusanus 3Hanni. OCHOBHBIE
¢burypsl, GhakTel, TCOPEMBI Kypca
TJIAHUMETPUHU

29

[ToBTOpEeHUE, 0000IICHNE 1
cuctemarusaius 3HaHuii. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUU U METOJIbI UX PELICHHUS

31

[ToBTOpEHue, 06001IIeHNE 1




cHUCTEMAaTH3allMs 3HAHUIH. 3agaun
MJITAHUMETPUU U METOJIbI UX PEILICHUS

[ToBTOpEHUE, 0000IICHNE U
cucreMaru3sanus 3gaHui. OCHOBHEIE

32 ¢burypsl, (hakThl, TEOPEMBI Kypca !
CTepeoOMeTpUHr
33 Nrorosas KoHTpoJIbHAs paboTa 1
34 [ToBTOpEHue, 060011eHNE U |
cHCTeMaTH3aIHs 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* MaTeMaruka: anredpa v Hauajga MaTeMaTHUYECKOTO aHaIn3a, TEOMETPUS.
Anrebpa u Hauana MaremMaTudeckoro ananusa, 10-11 knaccsl/ Anmumos 111 A.,
Konsarun F0.M., TkaueBa M.B. u apyrue, AKiimoHepHo€e 00IIeCTBO
«3narensctBo «IIpocsemienue»

* MaTtemaruka: anrebpa v Hauajga MaTEMaTUUYECKOTO aHaIu3a, TEOMETPUS.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomiues C.b. u

npyrue, AkiuonepHoe oouectBo «M3narensctBo «IIpocBenienne»

METOJJUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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