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PaGouas mporpamma yde6HOTO Kypca «['eomerpus» 0a30BOTO YpOBHS IS
oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenaepanbHOTO



TrOCYZapCTBEHHOTO 00pa30BaTEIHPHOTO CTAaHJAPTA CPEAHETO OOIIET0 0Opa3oBaHUs,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TpeOOBaHHM, MNPEABIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO 0OO0pa30oBaHUS.
Peaymzanus mporpaMMbl 00€CTICUUBACT OBJIAJICHUE KIFOUEBBIMH KOMIICTCHITUSMH,
COCTABJIIONIMMH OCHOBY JIJII CaMOPa3BUTHS W HEMPEPHIBHOTO 00pa30BaHUS,
IIEJIOCTHOCTh OOMICKYJIBTYPHOTO, JUYHOCTHOTO W ITO3HABATEIIBHOTO Pa3BHTHS
JUYHOCTH 00YJarOITHXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETpHUM Ha YpPOBHE CpPEOHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalpEeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUYEOHBIX AUCUUILINH. PazButre y oO0yJarommxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKICHUH T€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHHM PEaJbHOrO0 M HJAEAJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX IJs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUsI Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOpPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS TPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00NAcCTSIX AESITeTbHOCTH uenoBeka. OpHeHTalus 4YellOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO OBITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIAOBOM J1€ATEIHHOCTH,
SBIIICTCS OJAHMM M3 INPO(PECCHOHANIBHO BAXKHBIX KAayeCTB, MOATOMY AaKTyaJlbHa
3ajaya (QopMUpOBaHUS y OOYy4YarOUIUXCS MPOCTPAHCTBEHHOTO MBILNUIEHUS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaNPaBJICHUSM.



[lenp ocBoeHus mporpaMmbl yueOHOro kKypca «l'eomeTrpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYIbTYpHOE pa3BHUTHE
oOyuaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAaHUW U JIEHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNs 00pa3oBaHMsI
0 CIIELMAIIBHOCTSIM, HE CBA3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BaHUEM F€OMETPHUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHA MJIs
oOyJarolmxcs CpeIHEN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOIO 001ero oopasosanus. Takum oOpa3om, oOydaromuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMs, CBS3aHHBIC
CO crneuu@uKod TeoMeTpUH M HEOOXOAMMBIE JUIsl KU3HU B COBPEMEHHOM
oOmecTtBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYUTh T'€OMETpPHUIO Oolee
riyO0OKO, €Clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HaHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTHkeHHE LeM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIUX 3agay. [lpuopureTHbIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisItOTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJbTYPBI U OCO3HAHUE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;

e (opMupoBaHuEe NpPEACTaBIECHUS O MHOTOTPAHHUKAX W TEJNaX BpalleHUs
KaK O BaXHEHIIMX MAaTeMAaTHUYECKUX MOJEINSX, MO3BOJSIOIINX OMUCHIBATh
U U3y4aTh pa3Hble SBJICHUS OKPYKAIOLIEro MUPA;

e (dopMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAICHHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSAX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMHpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMHpOBaHWE  yYMEHHUS  MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
pacCyXJIeHUs B XOJI¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
IIPAaKTUYECKUM COAEPIKaHUEM;

e Dpa3BUTUE  UHTEIUIGKTYaJbHBIX M  TBOPYECKUX  CIOCOOHOCTEH
oOy4Jarommxcs, IMO3HAaBaTEIbHOM  aKTUBHOCTH, HCCIEAO0BATEIIbCKUX
YMEHMM, KpUTUYHOCTH MBIIIJICHUS;

e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPAaClO3HAaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX UM IPU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS



3aBHCHUMOCTEl W 3aKOHOMEpHOCTeH, (OpMynHpoBaTh HUX Ha S3bIKE
T€OMETPHUH U CO3/1aBaTh T€OMETPUUECKHE MOJICIH, IPUMEHSITH OCBOCHHBIN
TeOMETPUUECKUN ammapar JUisi peHIeHus MPaKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYYEHHBIE PE3YIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEpEOMETPUM B Hayajle €ero H3y4deHus 3a/Jady, pelIaeMblXx Ha YypOBHE
WHTYUTHUBHOTO MO3HAHUS, M ONPEAEIEHHBIM 00pa3oM opraHu3zoBaHHas paboTa Hal
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBILUIEHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JalbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHS, TO
€CTh TEOPETUUYECKNE 3HAHUSA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUUECKON NeATEeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yyalxcs B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pELIeHUs 3anad Ha
CO3/IaHMe  TPOCTPAHCTBEHHBIX 00Opa3oB W  3aJad Ha  ONEpPUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a IPOBOAUTCS € ONOPOM Ha
HATrJSAHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEepKaHUs.

OcHoBHbIE cozeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «[IpsiMbie U MIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus,
«BexTopsl U KOOpIUWHATHI B MPOCTpaHCTBe». DOPMUPOBAHHE JIOTHUECKUX YMEHHM
pacmpezieniieTcsi He TOJIbKO IO COJIEp)KaTelbHbIM JIMHUSAM, HO M MO TojaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OoOy4eHwUs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4dYTOOBI OBJIAJEHHE TE€OMETPUUCCKIMHU
MNOHSTUSMU U HAaBbIKAMHU OCYIIECTBIISIIOCH MOCIEA0BATEIbHO U MOCTYNATENIbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTABICHUN O0Yy4YarOUINXCs, PaCIIUpss |
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydeHue reomerpun oTBOAUTCSA 2 yaca B Heaenro B 10 kimacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IApaJUICNIbHbIE NPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iuiockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MNPU3HAK  MEPHEHAUKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHad nupaMuaa. OJEMEHTbl TMpuU3Mbl W nupamMujbl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS TNHPAMUJA; NPaBWIbHAs TPEYrojbHAs MNUPAMHUIA W MPABUIIbHBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPAMHU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TMOBEPXHOCTH NPSIMON TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolias M OCh;, IUIONIaAh OOKOBOW M TOJHOM
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIICHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeactBuss u3 He€. OO0bEM LUIMHIPA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO U MPOXOSAIIEE 4Yepe3 BEPIIMHY), CECUEHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. Pemenwe 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpAMHAaTHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro 00pasa sKU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymelr mnpodeccnrt W peannu3oBBIBaTH COOCTBEHHBIC >KHU3HECHHBIC TUIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYCCKOW KYJIBTYPbI, TOHUMAHHUEM BIIUSHHUSI
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHMS TIOCTYIIKOB M  OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak cQepbl UYelOBEUECKOH JeATeTbHOCTH, JTAloB &
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OetiCMBUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aefcTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKayu, OCHOBAaHUS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurss B (aKkTax, JTAHHBIX, HAONIOJACHUSX U YTBEPKIACHUSX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh cHoco0® pemieHus ydyeOHOM 3ajauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
0o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE IMPOIIECCa, a TAKXKE BBIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2) VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTAX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH YiI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMU TO3HABAaTEIbHOM pediekcur Kak OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTMBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHSAMU: NAPATUICTBHOCTD U TIEPIICHIUKYISIPHOCTD TPSIMBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHUS  JJIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH TPHUHIIUIIBI TIOCTPOCHUS CEUSHUH, HCTIONB3Yys METOJI CIIEIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC AaHAJUTHUYECKUE METONbI TPH PEIICHUH
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3a7aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEIMYUH 1O oOpasiam Win
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTE MHOTOTPAHHUKOB (IpHU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO 1IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIEA0BaTh IOCTPOCHHBIE MOJEIH C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKass  IMOBEPXHOCTb,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacronokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMYII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH W C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTABICHHYI0 HAa YepTekKax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IprMeHATH MPaBUIIO NTapaJuIeIICIUIEAA.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXAY
BEKTOpAMH, CKaJsIpHOE TMPOU3BEIAECHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemlarp 3amaum Ha [OKa3aTelIbCTBO MAaTEMATHYECKUMX OTHOLICHHW W
HaXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WK ajirOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
JKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CQOPMYIMPOBAHHOM MPOOJEMBbI, MOIECIUPOBATH pealbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepnieHIUKYNSPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 MHororpaHHUKH 11 1
3) VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMHU 10 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHMS], pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

BekTopbl 1 KOOpAWHATEI B IPOCTPAHCTBE 10 1

Tena BpaieHus 12

OO6BbEMBI TEN 5 1

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecrBo yacos
Ne i/ Tema ypoxka B KoHTpoJbHbIe IpakTuueckue
cero padoThI padoTsbI
OCHOBHBIE TIOHSTHS CTEPEOMETPUU: TOUKA, IPSIMasi,
1 IJIOCKOCTB, MpocTpaHcTBO. [IpaBuna usoOpakeHus Ha 1
PHUCYHKaX: H300paskeHUs IIIOCKOCTEH, ITapalIeIbHBIX
HpSAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka
) INonsTHs: nepecekaromuecs IOCKOCTH, IEPECEKAIONIHECS 1
npsiMasi ¥ IJI0CKOCTh
3 [TonsTHs: nepecekarolecs MIOCKOCTH, ITepeceKaroIecs 1
npsMasi ¥ MJI0CKOCTb
4 3HaKOMCTBO C MHOTOTPpaHHUKAMH, H300pakeHNe 1
MHOTI'OI'PaHHMKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexkax
5 HauanpHble cBeZleHHs 0 KyO€ U TUpaMHu/ie, UX Pa3BEPTKU U 1
Mozienu. CeueHuss MHOTOTPaHHUKOB
5 HauanbHble cBeieHus 0 KyOe U upaMujie, uX pa3BEPTKU U 1
mojenu. CeueHus MHOTOTpaHHUKOB
7 [TonaTne 06 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHUU: 1
AKCUOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX
3 [ToHsATHE 00 AKCMOMATHYECKOM MOCTPOCHHH CTEPEOMETPHUH: 1
AKCUOMBI CTEPEOMETPHH U CIICIICTBUS U3 HUX
9 [Tonsatue 06 akcHOMAaTHYECKOM ITOCTPOESHUH CTEPEOMETPHHU: 1
AKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX
10 [ToHsiTHE 00 AKCMOMATHYECKOM MOCTPOCHHH CTEPEOMETPHUH: 1

AKCUOMBI CTCPEOMETPUHU U CICACTBUA U3 HUX




Bzaumnoe PACIIOJIOKCHHUEC TPAMBIX B IIPOCTPAHCTBE!

11 MIePECEKAOIIHNECS], TAPALICIIbHBIE U CKPEIIMBAIOIIHAECS 1
npsiMble
[TapamienbHOCTE IPAMBIX U IIJIOCKOCTEM B IIPOCTPAHCTBE:

12 napajuleJbHbIE MIPSIMbIE B IPOCTPAHCTBE; NapaJUIEIbHOCTD 1
TPEX MPAMBIX

13 [TapanienbHOCTh MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: 1
[MapannenbHOCTh TPSAMOM U TNIOCKOCTH

14 VYriibl ¢ COHaNpPaBIEHHBIMUA CTOPOHAMHU 1

15 Yrois Mexay NpsAIMBIMHU B IIPOCTPAHCTBE 1

16 VYron Mexay NpsMbIMU B IPOCTPAHCTBE 1

17 [TapamienbHOCTh TIIOCKOCTEM: MapajuieNbHbIE TUIOCKOCTH 1

18 CBoiicTBa napajuIeIbHbIX IIOCKOCTEN 1

19 [Ipocreiinme npocTpaHCTBEHHbBIE PUIYPhI HA IIIIOCKOCTH: 1
TETpadp, Ky0, mapauieenumne/I

20 [Toctpoenune ceueHnit

21 [ToctpoeHune ceuennit

99 KonTponbHas padora no Teme "IIpsiMble U MIIOCKOCTH B 1
npoctpancTse. [lapanieabHOCTh IPSIMBIX U MIIOCKOCTEH"

93 [TepnieHANKYIPHOCTD MPSIMOM U MJIOCKOCTH: 1
NEepIEHIUKYIISPHBIE MTPSIMbIE B IPOCTPAHCTBE

24 [IpsiMbIe mapasenbHbIe U TEPISHIUKYISPHBIE K TUIOCKOCTH 1

25 [Ipsimble mapasienbHble U NepHeHIUKYISPHbIE K TUIOCKOCTH 1

26 [Tpu3Hak neprneHIuKyIIpHOCTH MPSIMON U TNIOCKOCTH 1

27 [Ipu3Hak neprneHaAuKyIIpHOCTH MPSIMOM U IUIOCKOCTH 1

28 Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH 1

29 Teopema o TpsIMOIA IEPIICHANKYIISIPHOH TIIOCKOCTH 1




30

Teopema 0 npsAMON NMEPIIEHAUKYISIPHOM IIIOCKOCTH

HCpHGHI[I/IK}’Hﬂp M HAKJIOHHBIC: paCCTOSAHHUE OT TOYKH 10

31 IUIOCKOCTH, PAaCCTOSIHUE OT IPSMOM /10 INIOCKOCTU

39 [TepnieHuKyIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOUYKH JI0
IUIOCKOCTH, PAaCCTOSIHUE OT NMPSIMOM /10 MJIOCKOCTH

33 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10
IUIOCKOCTH, PAaCCTOSIHUE OT IPSMOM /10 INIOCKOCTU

34 [TepnieHAMKYIISAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 IJIOCKOCTH

35 VYIibl B IPOCTPAHCTBE: YIOJI MEXy IPSIMOM U IIIOCKOCTBIO

36 JIByrpaHHbIN yroj, TUHEHHBIN yroj ABYIpaHHOIO yria

37 JIByrpaHHbIN yroii, TMHEHHBIN Yroj ABYTPpaHHOTO yria

38 [IeprieHAMKYIAPHOCTD INIOCKOCTEN: IPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX INIOCKOCTEN

39 [TepnieHANKYIAPHOCTD MJIOCKOCTEN: IPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IIOCKOCTEN

40 [TeprnieHIUKYIAPHOCTD MIIOCKOCTEN: TIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX INIOCKOCTEN

41 Teopema o Tp€x nmepneHAUKYISIpax

42 Teopema o Tpéx nepneHaAuKyIsIpax

43 Teopema o TpEX mepreHANKYIIpax
Konrtponbnas padora no remam "l[leprneHAnKyIIpHOCT

44 IPSIMBIX U IJIOCKOCTEN" U "YTUIBI MEKIY NPSIMBIMU U
IJIOCKOCTSAMU"
[loHsTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTBI

45 MHOT'OT'pPaHHMKA, BBIITYKJIbIE U HEBBIYKIIbIE MHOTOIPaHHUKH;

pazBépTKa MHOT'OrpaHHUKa




46

[Ipu3ma: N-yronpHas Npu3Ma; rpaHd U OCHOBAHMS IIPU3MBI;
npsMasi 1 HakJIOHHas! PU3Mbl; OOKOBasi U IOJIHAs
[IOBEPXHOCTb MIPU3MBbI

47

48

49

50

[Tapannenenunen, NpsIMOYrOJIbHbIN NapaUICIICIUIIE] U €r0
CBOMCTBA

[Tupamuza: N-yroybHas NupamMuaa, TpaHd U OCHOBAaHUE
nupamMu/ibl; 00KOBas U MOJIHAS TOBEPXHOCTh MUPAMUJIBI;
IIpaBUJIbHAS U YCEUYEHHAS TUPAMUIA

[TpaBuIIbHBIE MHOTOTPAHHUKH: MTOHSATHE MPABUIHHOTO
MHOTOTPaHHHKA; MPaBUIIbHAS MPU3Ma U MPABUIIbHAS
MUpaMKJIa; TPaBUIIbHAS TPEYroJibHAs MUpaMHIa U
MPaBUIIBHBIN TeTpadIp; KyO

[IpencraBienue o MpaBUIbLHBIX MHOTOTPAHHUKAX: OKTAdIP,
TOJIEKa’Ip U UKOCAdIP.

51

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO
TOYKH, MPSMOMN, TUIOCKOCTH. DJIEMEHThI CHMMETPUU B
npamMuaax, napauiejaenuIeax, NpaBUiIbHbIX
MHOT'OI'PaHHHUKAX

52

53

54

Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JAuaroHaliv, yriibl

[Tnomaas 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
pSMOM MPU3MBI, IJIOLIA b OCHOBAHUH, TeOpeMa 0 GOKOBOM
MIOBEPXHOCTHU MIPSIMOM IPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH
NpaBUIBHON MUpaMuUIbl, TEOpEMa O IO OOKOBOM
IIOBEPXHOCTU YCEUEHHOU MTUPAMUIBI

55
56

KonTtponbnas pabora o teme "MHOrorpaHHUKH"

TTousaTtue 00 00BEME




S7 O0BEM TUpaMHUTBI 1
58 O0BEM TUpamMu bl 1
59 O06BEM nupamu b1 1
60 O06BEM nupamMuIb1 1
61 O0BEM IpU3MBI 1
62 O0BEM TPU3MBI 1
63 O0BEM IpU3MBI 1
64 KonTtponsHast padora o Teme "OO0bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpeHue, 0000IICHNE CUCTEMATU3AIIS 3HAHUH. 1
[TocTpoeHHe ceueHMit B MHOTOTPaHHHKE
[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS 3HAHHH.
66 Bblqncne}fne PACCTOSIHUIN: MEXTY IBYMSI TOUKAMH, OT TOUKH 1
JI0 IPSIMOM, OT TOYKH 10 TUIOCKOCTH, MEXKILY
CKPEIIMBAOIIUMUCS MPSMBIMH
67 Hroroas kouTpoapHas pabora 1
[ToBTOpeHue, 06001IeHNE cUCTeMaTU3allks 3HAHUH.
68 Brruucnenue }:rJIOB: MEXIY CKPEIIMBAIOIIUMUCS TIPSIMBIMH, 1
MEXy IPSIMOU U TUIOCKOCTBIO, IBYTPAaHHBIX YIJIOB, YTJIOB
MEXY TUTOCKOCTSIMH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

Koaun4yecTBO 4acoB

Ne i/ Tema ypoka B Konrpoabnbie IIpakrnyeckue
cero padoThI padoTsbI

1 Cdepa u map: HeHTp, paanyc, TMaMeTp; TIIOMIab MOBEPXHOCTU Chephl 1

5 B3aumnoe pacronoxxenue chepbl U IIIOCKOCTH; KacaTelbHast MI0CKOCTh K 1
cthepe; miomaas chepsl

3 N3o6paxkenue cdepsl, mapa Ha iockocT. CeueHus mapa 1

4 [{unuaapuyeckas MoBEPXHOCTb, 00pa3yroIIne UIHHIPHUECKON 1
MOBEPXHOCTH, OCh IIMIIMHIPUYECKOMN MTOBEPXHOCTH

5 Hunmuaap: ocHoBaHUs M OOKOBasi TOBEPXHOCTH, 00pa3yronias U 0Ch; 1
TI0MIa/1b OOKOBOM M MOJTHON MOBEPXHOCTH
N306paxkenne nunuHapa Ha miaockoctu. Pazéprka uununapa. CeueHus

6 HWIMHJIpaA (IUI0CKOCTBIO, MapaljIebHON WIN NEPIEHIUKYIIPHOU OCH 1
HUATTUHIPA)

7 Konnueckas HOBerHUOCTL, o0pa3yromye KOHUYeCKOH TOBEPXHOCTH, OCh U 1
BEpPIINHA KOHMYECKOW TOBEPXHOCTH

8 Konyc: ocHOoBaHue 1 BeplIMHa, 00pa3yrolas 1 OCh; IJI0Ma b O0KOBOU U 1
MOJTHOM MOBEPXHOCTHU

9 VYceu€nnblilt KOHyC: 00pa3yrolue U BHICOTA; OCHOBAHUS U OOKOBast 1
MIOBEPXHOCTh
N3ob6pakenue koHyca Ha iockocTu. Pa3Béprka konyca. CeueHust KoHyca

10 (TTOCKOCTHIO, apalIeIbHOW OCHOBAHUIO, U TUIOCKOCTBIO, MPOXOSIIEH 1
yepe3 BEpIINHY)

11 KoMOunarws Ten BpaieHus: © MHOTOTPaHHUKOB 1

12 MHororpaHHHK, ONMCaHHBINA 0K0JI0 cepsl; chepa, BHcaHHAs B 1

MHOTI'OI'paHHUK HUJIM B TCJIO BpalllCHUA




13

TTonsaTtue 00 00béMe. OCHOBHBIE CBOUCTBA 0OBEMOB TEI

14 O0BEM IUIMHpA, KOHYCa

15 O0BéM 1mapa U mIoImaahs chepol

16 [Tomo6nbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY TIIOMIAISIMH 1
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEJ

17 Kontpoinbnas padora mo temam "Tena Bpamenus" u "O6bemMb! Ten" 1

18 BekTop Ha IIIOCKOCTH U B IIPOCTPAHCTBE 1

19 CiioxeHue ¥ BbIUNTaHUE BEKTOPOB 1

20 YMHOKEHHE BEKTOpa Ha YHCIIO0 1

21 Paznoxxenue BekTopa 1o TpéM HEeKOMILJIaHAPHBIM BekTopaM. [IpaBuino 1
napaenenunena

22 Pemenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUJI ACUCTBUI C BEKTOpaMU 1

93 [IpsimoyrosbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaThl 1
BekTopa. [Ipocrelimue 3a1aun B KOOpAUHATAX

24 VYron mexay Bekropamu. CKalisipHOE TPOU3BEJICHNE BEKTOPOB 1

25 Brranciienue yrioB MexXty MPsIMBIMH U TUTOCKOCTSIMH 1

26 KoopnnHaTHO-BEKTOPHBIM METOA MPH PELLICHUH T€OMETPUUYECKHX 3a7a4 1

27 KonTposabHas pabora o Teme "BeKTopsl 1 KOOpAWHATHI B TpocTpaHcTBe” 1

28 [ToBTOpenue, o6o0IIeHNe U cucTeMaTh3anus 3HaHui. OCHOBHBIE (GUTYPBI, 1
(axThl, TEOpEMBI Kypca MJIaHUMETPUN

29 [ToBTOpeHnue, 06061mEeHne 1 cucTeMaTu3alus 3HaHui. OCHOBHbIE (PUTYpBI, 1
(baxThl, TEOpEMBI Kypca MJIaHUMETPUN

30 [ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AIIMs 3HAHUN. 3a/1a9 TITITAHUMETPHHI 1
¥ METOJIbI UX PEIICHHS

31 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3alMs 3HaHUH. 3a/1aul TUIAHUMETPHH 1
Y METOJIbl UX PELICHUS

32 [ToBTOpeHnue, o0o0IIeHNe U cucTeMaTH3anus 3HaHui. OCHOBHBIC (PUTYPHI, 1




(axThl, TEOpPEMBI Kypca CTEpEOMETPUN

33
34

HtoroBast kKoHTpoJIbHAs paboTa

[ToBTOpEeHUE, 0600IICHNE U CHCTEMAaTH3aIvsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




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

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA
» MaTtemartuka: anredpa v Hadajla MaTeMaTHYECKOT0 aHaIu3a, FTeOMETPHSI.
['eometpus, 10-11 knaccwl/ Atanacss JI.C., byry3os B.®., Kagomiies C.b. u

npyrue, AkunoHepHoe oomectBo «M3narensctBo «IIpocsemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






