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MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHOTO Kypca «I'eomerpus» 0a30BOro ypOBHS s
ooyuarormuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DemepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa CPEAHEro O0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABABISAEMBIX K
MaTeMaTHYeCKOMY OO0pa30BaHUIO, W TPAIUIIUH POCCUHCKOTO 00pa3oBaHMS.
Peanuzanmst mporpaMMbl 00€CTIEUNBAET OBJIAJACHHUE KIIOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUIsl CAaMOPa3BUTHSI U HEMPEPHIBHOTO 00pa3oBaHMs,
LEJIOCTHOCTh OOIEKYJIbTYPHOTO, JUYHOCTHOTO M TO3HABATEIBLHOTO Pa3BUTHS
JUYHOCTU 00yYarONuXcsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TI€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusl OOYCJIOBJIEHA MPAKTHYECKOW 3HAYUMOCTBIO METANPEIMETHBIX H
MPEAMETHBIX PE3yIbTaTOB OOYYEHHS T€OMETPUM B HAMPABICHUU JIMYHOCTHOTO
pazBuTHs oOydarommxcs, (HOpMHUpOBaHUS (PYHKIIMOHAIILHOW MaTeMaTHYECKON
IPaMOTHOCTH, U3YUYEHUS JIPYTUX YUEOHBIX JUCIUIUIMH. Pa3BuTne y o0ydarommxcs
MPaBUIBHBIX MPEACTABICHUM O CYIIHOCTH U MPOMCXOXKICHHUH T€OMETPUYECKUX
aOCTpaKiMii, COOTHOIIEHUH PEAJTbHOTO W HJICAJTBHOI0, XapakTepe OTPaKEHUs
MAaTEMATUYECKOM HAyKOM SIBJIECHUW U IMPOLECCOB pEAIBHOIO MHUpPaA, MECTE
r€OMETPUM B CUCTEME HAYK U POJIM MATEMATUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalllUXCs, a TaKXe KAueCTB MBIIUJICHUSI, HEOOXOAMMBIX [JIsl aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OJHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEAHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECIeYMBAaeT BO3MOXHOCTh H3YUYEHHUS Kak
JUCLUUIUIMH €CTECTBEHHO-HAYYHO! HANPaBIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MbllUIeHHE, (opMuUpyeMoe MpU H3YYEHUU OO0YyYaroIUMHUCS
MOHATUMHBIX OCHOB T€OMETPHUU U ITOCTPOCHUH IETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUS TE€OMETPUYECKUX 3a]ady, YMEHUE BBIIBUTaThb U OMNPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPHU PEIIEHUH 3a/lad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHrne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX HeATeabHOCTH yenoBeka. OpueHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COLUUAIBHOrO ObITUS, (opma
OTPaXKEHUSI OKPY’KAIOIIEr0 MUpPA, YCIOBHE YCIIEIIHOIO IMO3HAHHUS M AKTUBHOIO
npeoOpazoBanusi  AeiicTButenbHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu 00ObEIUHSIET pa3Hble BUbl yUeOHON U TPYJOBOM I€ATETLHOCTH,



SBIIICTCS OAHMM U3 NPOPECCUOHAIBHO Ba)XKHBIX KayeCcTB, IOITOMY AaKTyajbHa
3ajaya (OPMUPOBAHUS Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KakK
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKOMN JEATEIbHOCTH IO MHOTUM HaIpaBJICHUSIM.

Llens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE o0OydeHusi — 00meoOpa3oBaTeIbHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOyuaromuxcss  uyepe3  oOecliedeHHE  BO3MOXHOCTH  INPHOOPETEHUs U
UCIIOJIb30BAaHUSI CUCTEMATHMYECKUX TE€OMETPUYECKUX 3HAaHUM M JIEHCTBUH,
CHELM(PHUUHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOIOJIKEHUST 00pa30BaHus
0 CTIIEIUATBHOCTSIM, HE CBA3aHHBIM C IPUKJIATHBIM UCIIOJIB30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TMpeAHAa3HAYEHA s
oOyyaroluxcsl CpeAHEN 1IKOJIbI, HE UCIIBITHIBABIIMX 3HAUYUTEIbHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOIO 001Iero oopaszoBanus. Takum oOpa3zoM, oOydaromiyecs Ha
0a30BOM YpOBHE JTOJKHBI OCBOUTH OOIHME MaTeMAaTHMYECKHWE YMEHHs, CBS3aHHBIC
CO CHeHU(PUKON TEOMETPHUH W HEOOXOAMMBIE [JIsi JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0r0o, OHM UMEIOT BO3MOXKHOCTH H3YyYHUTh T€OMETpHIO Oosiee
ri1y0oOKo, €cii B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUSAX B IPOPECCUOHATBHOMN JEATEIbHOCTH.

JlocTkeHHE Lenu OCBOEHHMS MPOrpaMMbl OOECIEYMBAECTCS PEIICHHEM
COOTBETCTBYIOIIMX 3a7ad. [IprHopUTeTHBIMH 3afadaMyd OCBOCHHUS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBastoTCA:

e (dopMupoBaHHE TPEACTABICHUS O TEOMETPUU KaK dYacTH MHUPOBOM

KyJbTYPBl M OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOIINM MUPOM;

e (opMHpoOBaHHE TMPEICTABICHUS O MHOTOTPAHHUKAX W TellaX BpaIICHUS
KaK O BOXKHEHIIMX MaTEMaTHUYECKUX MOJENSIX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbIe SBICHUS OKPYKAIOLIETO MHUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha uepPTEekax, MOJEISIX U B
peasbHOM MHpPE MHOTOTPAaHHHUKH U TeJa BPaIICHHUS;

e OBJIaJICHUE METOJIaMU PEILECHHUs 3a/1ay Ha MOCTPOCHHSI Ha M300paMeHHSIX
POCTPAHCTBEHHBIX PUTYD;

o (dopMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TOHSATHSMH O
MHOTOTpaHHHMKaX W TeJlaX BPalleHHs U UX OCHOBHBIMH CBOWCTBaMU;

e OBJAJEHUE  QJITOPUTMAMHU  pELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIC JIOKa3aTeIbHBIC
pacCyXACHHS B XOJE pEIICHUS CTEPEOMETPUYECKHX 3adad W 3aaad C
MPAKTHYECKUM COJICP)KaHUEM;

e pa3BUTUE  MHTEJUIEKTYaJbHBIX U  TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcs, I03HABATEIbHOW  AKTUBHOCTH,  HCCIIEAOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIIJICHUS;



e (opmupoBanue byHKUIMOHATBHON IPaMOTHOCTH, pesieBaHTHOM
TeOMETPUM: YMEHHME paclo3HaBaTh TMPOSIBICHUA  TICOMETPHUECKHUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B PEATbHBIX JKHU3HEHHBIX
CUTyallUsIX M TPU M3YyUYECHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (QopMyIHpoBaTh HMX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUUECKHE MOJIEINU, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHIA amnmapar il PEIICHHs] TPAKTUKO-OPUCHTUPOBAHHBIX
3a71a4, THTEPIPETUPOBATh U OLICHUBATDH MOTyUYEHHBIE PE3yIbTATHI.

OTAMYuTEeNnbHON OCOOEHHOCTHIO MPOrPaMMBbl SIBIISIETCA BKJIIOYEHUE B KYypC
CTEPEOMETPUM B HAyalle €ro M3y4eHUs 3aJad, peulaeMblX Ha YypOBHE
WHTYUTHUBHOTO MO3HAHUS, ¥ ONPEeIEHHBIM 00pa3oM OpraHru3oBaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOIO M MPOCTPAHCTBEHHOTO
MBIIIICHUS, CTUMYJIUPYET MPOTEKaHWE MHTYUTHBHBIX TPOIECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YUYCHHIO ITPEAMETA.

[Ipenmourenue oTAAETCSA HATISAHO-KOHCTPYKTUBHOMY METOAY OOydYeHUs, TO
€CTb TEOPETUUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYyBCTBEHHOCTbH MPEIMETHO-
MPAKTUYECKON JesATeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUN Y
yYalllUXCS B KypCce€ CTEpEOMETPHM IPOBOJIUTCA 3a CUET pEIICHUs 3aJad Ha
CO3JaHME€  MPOCTPAHCTBEHHbIX OOpa3oB M  3aJady Ha  ONEPUPOBAHHE
IPOCTPAaHCTBEHHBIMH OOpa3amu. Co3gaHue o0paza MPOBOJUTCS C OMNOPOM Ha
HaIJISIHOCTh, a OINEepUpoBaHUE o00pa3oM — B YCJIOBUSX OTBJICYCHHS OT
HATJISITHOCTH, MBICTIEHHOTO U3MEHEHHUSI €T0 HCXOJHOTO COACPKaAHUA.

OcHoBHBIC cozepx)aTenbHble JIMHNKA Kypca «I eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ MIOCKOCTH B MPOCTPAHCTBEY, « Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JOTUUECKUX YMEHUN
pacnpenenseTcss He TOJbKO IO COJAEP)KATENbHBIM JIMHHUSIM, HO W TIO TO0JaM
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHus.

Conepxxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJibTaTam
OCBOCHMSI pabouell mporpaMmbl, paclpeAes€éHHbIM 10 TojJaM OOy4YeHHs,
CTPYKTYpUPOBaHO TakuM o00Opa3oMm, YTOObI OBIAJCHHE T'€OMETPUYCCKIUMHU
MOHSATUSIMU U HaBBIKAMH OCYIIECTBIISIIOCH MOCJIEN0BATEIFHO M TIOCTYIATEIBHO, C
COOJTIO/IEHNEM TIPUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MpPEICTaBICHUM OOydYaroluXcs, paciiupss U
yriyosiss e€, o0pasyst MpOYHbIE MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuyenue reometpum orBoauTcs 2 yaca B Henelno B 10 kimacce u 1 yac B
Hezeno B 11 kimacce, Bcero 3a aBa roja o0ydenws - 102 yaeOHbIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TIOHATUS ~ cTepeomeTpuH. Touka, mnOpsaMmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHe 00 aKCMOMaTUYECKOM TOCTPOCHUH CTEPEOMETPUH:
AKCHUOMBI CTEPEOMETPHUH U CIEIACTBUS U3 HUX.

B3anmHOE pacnoyioKEeHHE NPSIMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
NapajuleNIbHble W CKpeluBarommecs mnpsmele. llapamiensHOCT NPsMBIX |
IUIOCKOCTEH B INPOCTPAHCTBE: MApaJUICIbHBIE IPSIMbIE B  IIPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPSAMBIX; MNAPAILIEIbHOCTh MPAMON M TIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMA CTOPOHAMH; YTOJ MEXKIy IpPSMBIMA B IPOCTPAHCTBE.
[TapaiuteIbHOCTh  MIJIOCKOCTEM: napayieabHble  TIJIOCKOCTH; CBOKCTBA
napajuleNbHbBIX IuIocKkocTed. IIpocTeiiimne mpocTpaHCTBEHHbIE (QUIYypbl Ha
IUIOCKOCTH: TETpadJip, KyO, napajjiesieumnea; NoCTPOCHUE CEYEHUH.

[leprieHAUKYISPHOCTh OPSIMOM U TJIOCKOCTHU: MEPIEHANKYISIPHBIE MPSIMbIE B
MPOCTPAHCTBE, NPSAMBIE NapaJUIeIbHbIE W MNEPHEHAUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIIPHOCTA MPSIMOM U IUIOCKOCTH, TeOpeMa O MpsIMOi
NEPIEHINKYJISIPHOW TUIOCKOCTH. YTJIBI B ITPOCTPAHCTBE: YIOJ MEXIy NPSMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yTOJI, JIMHEHMHBIA yroj JABYIPAaHHOIO  yIJa.
[leprieHIUKYJISIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IIJIOCKOCTH, PACCTOSTHUE
OT MHpsAMOM 10  IUIOCKOCTH,  MpoeKkuuss  (Urypel Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IIJIOCKOCTEW: NPU3HAK  MEPIEHAUKYISIPHOCTH  JBYX
mIockocTer. Teopema o TpEX nepneHIuKyIsipax.

MHoOrorpaHHuKH

[loHATHE MHOTOTrpaHHWKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAaHHHUKA, BBITYKJIbIE
Y HEBBIIYKJIBIE MHOTOIPAHHUKH; pa3BEPTKA MHOTOTpaHHuKa. IIpu3ma: n-yrospHas
NpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, IpsiMasi U HAKJIOHHASI MPU3MbI; OOKOBasi U
IIOJIHAs IIOBEPXHOCTh PU3MBL. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiesienunes U ero cpoiictBa. Ilupammpa: N-yroiapHas nupamuia, TPaHU U
OCHOBAHHE MUPAMHUJIbI; OOKOBAs U TIOJIHAS MIOBEPXHOCTh MUPAMU/IBI; TIPABUIIHHAS U
yCeu€éHHass mnupamMuja. OJEMEHTbl TMpu3Mbl W nupamuibl. [IpaBunbHbIE
MHOTOTPAaHHHUKU: TOHATHE NPAaBUIBHOIO MHOTOIPAHHUKA; MpPaBUJIbHAS MpPHU3Ma U
NpaBWIbHAs MNHUpPaMHA; TpaBUIIbHAS TPEyrojbHas NOUpaMuJa U MPABUIbHBIN
TteTpadap; KkyO. IlpencraBneHue o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’p,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, NPSIMOM,
IUIOCKOCTU.  DJIEMEHThl CUMMETPUM B MNHpaMuAax, Mapajulesenunenax,
MPAaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbluucienue 5JeMEHTOB MHOTOIPAaHHUKOB: pé&Opa, JuaroHaiau, YIJIbL
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJHON TMOBEPXHOCTH MPSMOM TMPU3MBI,
IUIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSAMOW MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH MPABUILHON MHpPaMUIBI,
TeopeMa O IUIomaau ycedéHHod mnupamuabl. [lonsarue 06 o0BEMe. OO0BEM
MAPAMHUJIBI, TPU3MBL.

[TonoOusie Tenma B mpocTpaHcTBe. (COOTHONIEHUS MEXAY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

11 KIIACC

TeJsia BpaleHus

Hunuuapuueckas MOBEPXHOCTB, oOpasyroiue UAJIMHIPUYECKOU
MOBEPXHOCTH, OCh LMJIMHAPUYECKON MOBEpXHOCTU. [lMiuHAp: OCHOBaHUS W
OOKOBas TMOBEPXHOCTh, OOpa3ylolias M OCb, IUIOHAAh OOKOBOM U IOJIHOM
MOBEPXHOCTH.

Konunueckasi moBepXxHOCTh, 00pa3yloliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: ocCHOBaHME U BepliliiHA, 00Opasyroias
U OCb, IUIOMIaJb OOKOBOM W TIOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3syrollye 1 BbICOTa; OCHOBAaHUS U OOKOBAs IOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AUAMETP; IUIOMIA[b MOBEPXHOCTH CGEpH.
B3auMHoe pacnionoxenue chepbl U IIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
JI011a1b CEpHI.

N3o0pakeHue Ten BpalleHusl Ha TI0cKocTh. Pa3BEpTka NUIMHIpA U KOHYCA.

KomOuHanuu ten BpallleHHsi 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdeprl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpallEHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00BEME
MPSMOYTOJILHOTO Tapayienenunena u ciueAactBus u3 He€. OO0BEM MmUIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

[Tono6usie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEl.

Ceuenust mwiMHApa (MapaieIbHO W MEPHEHAUKYISIPHO OCH), CEUCHHS
KOHyca (mapajieIbHO€ OCHOBAHHMIO M MPOXOJSIIEE 4Yepe3 BEpIIMHY), CEUEHUs
mapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctu U B mpocTpaHcTBe. ClIOKEHNE U BBIUYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. PaznokeHue BeKTopa 1no TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. Pemienue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBWJI JEUCTBUM C BekTOpamu. lIpsmMoyroneHas cucrema



KoopauHat B ImpocrpaHcTBe. Koopaumnarsl Bekropa. IIpocreiimme 3amaum B
KOOpJIMHATax. YTOod Mexay BekTopamH. CKalsIpHOE NPOU3BEACHUE BEKTOPOB.
Bblunciienre yrioB MEXay MPSMBIMU U IIOCKOCTSMU. KOOpIMHATHO-BEKTOPHBIM
METOJI IIPY PEILICHUN T€OMETPUYECKUX 3a1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yibTaThl OCBOCHUS NPOTPAMMBI  YUEOHOTO TIpeaMeTa
«MareMaTuka» XxapakTepu3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3UIIMU 00YUYaOIIETocs Kak aKTUBHOTO
M OTBETCTBEHHOIO 4Yj€Ha pPOCCHUUCKOrO OOMLIECTBA, IMPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAaX (YHKUHMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHI,
NpoleAyp TpaxaaHCKOro oOmiecTtBa (BBIOOpPHI, OMPOCHl M IMp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX
GyHKIMSIMU 1 HA3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKOM IpaKaaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUHUCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMAaTHUYECKOW IIKOJIBI,
K HCIOJb30BAHUIO AITHX JOCTIKEHUW B JIPYTUX HayKaxX, TEXHOJOTUAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHHS, OTHUYECKOTO  IOBENICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTUKEHHUN HAYKU U JEATEIbHOCThIO
y4€HOT0; 0CO3HAHMUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOTO Oy MyIIETo.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOUYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a1ad4, peleHnu, paccy X IeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMATHUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3uvecKkoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTeMAaTUYECKUE 3HAHUSA B
HMHTEpecax 3J0pOBOro U 6€30MmacHOro 0opasza >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 370pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHITHU U

OT/IbIXa, peryJisipHas busnueckas AKTUBHOCTb); busrgecKoro
COBEPIIICHCTBOBAHMSI, npu 3AHATHAX CIIOPTHUBHO-03/I0POBUTEILHOM
JESITEIEHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHHWEM IIEHHOCTU TPYAOJIO0HUS; MHTEPECOM K
pa3nuuHbiM  chepam  MpoPecCHOHANBHON  NEATEIbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ NPUIIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOD
Oyayuieil npodeccun U peaan3oBbIBATh COOCTBEHHBIE KU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTE€MaTUYeCKOMYy OO0pa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEHW JKU3HU; TOTOBHOCTBIO K AKTHUBHOMY
Y4aCTHIO B PEIICHUM NPAKTUYECKUX 3a]1a4 MAaTEMATHYECKON HAIIPABICHHOCTH.

JKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYyJIbTYpbl, MOHHUMAHUEM BIIHSHHUS
COLIMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPOJHOM U COLMAIBHON
Cpellbl, OCO3HAaHMEM TJIOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOJeMm;
OpHUEHTallUE HA NPUMEHEHUWE MaTEMaTUYECKUX 3HAHUW Ul pelIeHUs 3a1a4d B
o0nacTd OKpyXKawlleld cpepl, IJIaHUPOBAHUS TOCTYNKOB U OLEHKH HX
BO3MOKHBIX ITOCHEACTBUN JJIS1 OKPYKAIOIIEN CPELBI.

IleHHOCTH HAYYHOI'O ITO3HAHMS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HayKM M  OOLIECTBEHHOM MpPaKTUKHU, IOHUMaHHEM
MaTEeMaTUYECKONM HayKH KakK cgepbl 4YeJOBEUYECKOM JEesATEIbHOCTH, 3TaloB €&
pa3BUTHA M 3HAYMMOCTH JUISI PA3BUTUS LHUBWIM3ALMH; OBJAJCHUEM S3BIKOM
MaTeMaTUKU W MaTEMAaTHYECKOM KyJbTYpOM KaK CpPEICTBOM ITO3HAHUS MUDAa;
TOTOBHOCTBIO OCYUIECTBIATH IPOCKTHYI0 U MCCIEAOBATEIBbCKYIO IEATEIBHOCTD
WHIVBUAYAJIBHO U B IPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHHUS MPOTPaMMbl yU4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTepU3yTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusMu, YHUBEPCANbHbIMU Pe2yIamMUEHbIMU 0eUCBUIMU.

1)  Vuusepcanvuvie  nosznasamenvHvle  Oelicmeus,  o0becnevusaom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00YYAIOUWUXCL (0CBOEHUe
Memo008  NO3HAHUSL  OKpyXcanoweco  Mupda;,  NpuMeHeHue  J102UHeCKUXx,
UCCTIe008aMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble JJorn4ecKkue JeiicTBUA:

e BBIABIISITH U XapaKTEPHU30BaTh CYIIESCTBEHHbBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSATHN, OTHOIICHWH MEXIy TOHITHAMH; (HOpMyIHpOBaTh
OTpEeCNCHUS  TOHATHUN, yCTaHABIMBATh CYIICCTBEHHBIH  IPU3HAK
Kiaccu(ukanyu, OCHOBAaHUS I OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OpMyIHpOBaTE W  MPEOOPA3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AWHUYHBIC, YaCTHBICE W OOIIHUe;
YCJIOBHBIE;

e BBISBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopedrs B (DakTax, JAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX;



npeniaraTh  KPUTEPUH  JUIsl  BBIIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JICNIaTh BBIBOJABI C HCIIOIH30BAHHEM 3aKOHOB JIOTHKH, JETYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIIBHO JTOKa3aTeIbCTBa MaTeMaTHYECKHUX
YTBEPKICHUM (TPSMBIE U OT MPOTHBHOTO), BHICTPAUBATH apTyMEHTAITHIO,
NPUBOJUTH TPUMEPHl W KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHEBIC
CY)KICHHS U BBIBOJIBI,

e BBIOMpATH CHOCOO pelleHus y4eOHOM 3amauu (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIICHUS, BHIOMpATh HaAMOOJEE TMOAXOIANIUN C yIETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBble ucciienoBaTebCcKHe 1eiiCTBHUS:

e HCIIOJH30BAaTh BOMPOCH KaK HCCIEAOBATEIbCKUN MHCTPYMEHT TO3HAHUS;
(dbopMynIupOBaTh BONPOCH], (PUKCHUPYIOMIME MPOTUBOPEUHE, TPOOIEMY,
yCTaHaBJIMBAaTh HMCKOMOE€ M  JlaHHOE€, (GOPMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
Oo0BbeKTa, SBJICHHS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, TIPOIECCAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOIIOICHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX Pe3yJIbTaTOB, BBIBOJIOB U 0000IIECHHIA;

e TPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IpoIecca, a TaK)KE BBIIBUTATH
MIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c ungopmanmeii:

e BBIABISITH ACPUIUTH MHGOPMAIMH, JAHHBIX, HECOOXOIUMBIX IJII OTBETA
Ha BOTIPOC U JIJIS PEIICHUS 3a1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHHMKOB  Pa3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIIHIO
pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYypUpOBaTh MHGOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUUueCcKH;

e OIICHUBATH HaA&KHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vhuseepcanvnvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecnedusarom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00)YAIOUWUXCA.

Oo0wmenue:



BOCIIPUHUMATh U  (QOpPMYJIUpPOBAaTh CYXJIEHHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
X0y peleHus 3a7a4ui, KOMMEHTUPOBATh [TOJIyYE€HHBIN pe3ybTaT;

B X0/ 00CYKIeHMS 3a]aBaTh BOIPOCHI 10 CYLIECTBY 00CYK1a€MOU TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pELICHUS; COMNOCTaBIsATh CBOU CYXKICHHMS C CYXICHUSAMH JIPYTHX
YYaCTHUKOB JHajiora, oOHapyUBaTh PA3JIMYME U CXOJCTBO IO3UIIMIA; B
KOPPEKTHOU (popme popMyarpoBaTh pa3HOTIIACHs, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTAaTbl  pEHIeHWs  3aJadd,  SKCIEPHUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbpIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 334 IPE3CHTALMU U OCOOEHHOCTEN ayIuTOPUH.

CorpyaHuvecTBo:

3)

MMOHMMAaThb W  MCIOJb30BAaTh  NPEUMYIIECTBA  KOMaHJIHOMU 151
WHJMBUAYJIbHONU pabOThI MPU PEIICHUH YUYE€OHBIX 3aj1ay; MPUHUMATh 11eJIb
COBMECTHOU [IESITEIBbHOCTH, IUIAHUPOBATH OPraHU3alMI0 COBMECTHOU
paboThI, paclpeaessITh BUIbI padOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC
U pe3yJibTaT paboThl; 0000IIATh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPyNNoBbIX opMax paboThl (00CyxkaeHMS, 0OMEH MHEHU,
«MO3TOBbIE TITYPMBD» W HWHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPAMHUPOBAaTh CBOM JIEWCTBUS C JPYIMMU WI€HAMU KOMAaHJbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

Vuusepcanvnvie  pecynamuenvie oeticmeus, obecneyusarom

GopmuposaHue cmviCl08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCHIU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4ETOM MMEIOIITUXCSI PeCYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATEIHHON pediekcHu Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CHOCO0AaMU  CaMOIPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3yibTara peluieHuss MaTeEMaTHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPU PEHICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWJCHHBIX OIMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBAaThb COOTBETCTBUE pe3yJibTaTa LEIH M YCIOBHUSM, OOBSACHATH
IIPUYUHBI JTOCTWKEHUS WIM HENOCTHIKEHUS PE3YJbTAaTOB JIEATEIBHOCTH,
HaXOJHTh OIMIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUSAMU: TOUKA, PAMAs], IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS U3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATHIMU: MAPATIIETBHOCTh U MEPIEHANKYIISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduumpoBath B3aUMHOE paCHOJIOKEHUE MPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHU: JABYTPAHHBIM yroj, paHH JBYTPaHHOIO yrJa,
pedpo IBYrpaHHOrO yIJia; JUHEMHBIA Yrojl ABYTPaHHOIO yrja; rpaaycHas Mmepa
JBYT'PaHHOTO yTJa.

OmnepupoBaTh MOHITHSIMH: MHOTOTPAHHHUK, BBIMYKJIBIA ¥ HEBBITYKIIbIHI
MHOTOIPAHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAHHUKOB (MHMpamMujaa; MpHU3Ma,
MPSIMOYTOJIBHBIN TIapaJijIeNIeTuIe 1, Kyo0).

Knaccuduimpoarb ~ MHOTOIpaHHHMKHM,  BbIOMpass ~ OCHOBaHUA  JUId
Kjaccu(ukaumy  (BBITYKIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH; IPABUJIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKIIOHHBIEC MPU3MBbI, TApAIIJIEIECTIUIIEIbI).

OnepupoBaTh MOHATHAMU: CEKYIIAsI INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOSHUS CEYEHUH, NCIIOJIBb3YSl METO/ CJIEOB.

CTtpouTh ceue€HHS MHOTOIPAHHUKOB METOJOM  CJIEIOB, BBIMOJHATH
(BBIHOCHBIE) TIOCKME YEPTEkKH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHUJ
CBEpXY, COOKY, CHHUBY.

Pematp 3aaun Ha HAXOXKJECHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS HW3BECTHHIC AHAIUTUYECKHE METOAbl MpPH pELICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7a4 HAa BBIUMCIECHUE PACCTOSHUA MEXIY ABYMS
TOYKaMH, OT TOYKA JO TNPsIMOM, OT TOYKM [0 IUJIOCKOCTH, MEKIY
CKPELIMBAIOIIMMUCS MPSMBIMHU.

Pemarts 3aaun Ha HAXOXKJIEHUE T€OMETPUYECKUX BEJIMUMH MO oOpa3uam Wiu
aITOpUTMaM, TPUMEHSS HW3BECTHbIE AaHAJIUTUYECKHE METOAbl MpH PpPElICHUU
CTAaHJAPTHBIX MAaTEMaTHYEeCKUMX 3aJady Ha BBIYUCIEHHE YIJOB  MEXKIY
CKPEILMBAIOIIMMUCS NPSIMBIMU, MEXIy MNpPSAMOM U IUIOCKOCTBbIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Beraucnsate 00bEMBI M IO TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
nupamMuga) ¢ TOpuMeHeHHeM (OpMyI; BBIYHCISITH COOTHOIICHUS MEXKIY
TUIOMIAASIMHU TTIOBEPXHOCTEH, 00hEMaMU TIOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHAMHU: CHMMETPHSI B IPOCTPAHCTBE; IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIOCKOCTh CHMMETPUHU (PUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHMOpPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PUTYpax, MPEACTABICHHYIO Ha YepPTeKaxX H
pUCYHKaX.

[IpumeHaTy TeoMeTpudeckne GakThl JIs PEIICHUS CTEPEOMETPHUCCKUX
3a/1a4, MPEATOIararoiuX HECKOIbKO MAroB PEIICHMS, €CITM YCIOBHS TPUMEHEHUS
3aJ1aHbI B SIBHOH (hopMme.

[IpuMeHsATh mpocTEHIIHe TpOorpaMMHBIE CPEACTBA H  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPHUUECKUX 3a]1ay.

[IpuBoAWTE TpPUMEpPHI MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPHUPOAE U
YKU3HH, PaClO3HABATH MIPOSIBIICHHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHATh MOJydYeHHBIC 3HAHWS HA TPAKTHKE: aHAIM3UPOBATH peabHBIC
CUTyalldd W TIPUMEHATh HW3YUYCHHBIC IIOHSATHUS B TIPOIIECCE IOWCKA pPEIICHUS
MaTeMaTHYeCKH CHOPMYIUPOBAHHON TMPOOJIEMBbI, MOJEIUPOBATh pPEATbHBIC
CUTyalliM Ha S3bIKE TEOMETPHH, HCCIIENA0BAaTh IIOCTPOCHHBIE MOJEIH C
WCITOJIb30BAaHUEM TCOMETPUUYECKHUX TTOHATUHN U TEOpEM, armapaTa aJireOpbl; pemaTh
MPaKTUYECKUE 3a7a4M, CBI3aHHBIC C HAXOXKICHUEM IT'€OMETPUUCCKUX BEITUYHUH.

11 KJIACC

OnepupoBaTh TOHATHSAMHU: ITWIHHAPUYECKAS TTOBEPXHOCTh, OOpa3yIoIIHe
MUIMHAPAYECKOH  TOBEPXHOCTH;  IWIMHADP;  KOHHWYECKas  TOBEPXHOCTH,
oOpa3yrolre KOHHIECKOH TOBEPXHOCTH, KOHYC; c(heprueckas MOBEpXHOCTb.

Pacno3naBaTh Tena BpaieHus (MUJIMHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MTOTYUYEHUS TE BPAIICHUS.

KiaccudgunmpoBaTh B3auMHOE pacioioxkeHrue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IIAPOBON CETMEHT, OCHOBAaHUE CEIrMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJIOS;
L1apOBOU CEKTOP.

Beraucnare  00bEMBI M IUIOMIATXM  TOBEPXHOCTEH TEJI  BpAIICHMUS,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOPMYII.

OnepupoBarh TMOHSATUSMHU: MHOTOTPAaHHWK, BIIMCAaHHBIH B cdepy U
OMMCaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHHK WM TEJO
BpaIleHUS.

BbIuucnaTe COOTHOILIGHHST MEXKIY IUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMH
OAOOHBIX TEII.



N300paxaTs u3ydaeMble (QUIypbl OT PYKM M C NPUMEHEHHEM HPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢duryp: Buz cBepXy, COOKYy, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO Ha 4YepTexax H
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINIONHATE  JEHCTBHSI  CIOKEHHSI BEKTOPOB, BBIUYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOpA Ha YUCIIO, OOBSACHATh, KAKUMH CBOMCTBAMH OHU 00J1a1at0T.

[IprMeHATh TPaBUIIO NapaJUICICIINATIEAA.

OneprpoBaTh NOHATHUAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YIOJ MEXKIY
BEKTOPAaMH, CKaJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBL.

HaxoauTte cymMMy BEKTOPOB U IPOU3BEIECHUE BEKTOPA HA YUCIIO, YIOJ MEXKIY
BEKTOpPAMH, CKaJsIpHOE [POU3BEICHHUE, pPACKIAAbIBaTh BEKTOP II0 JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOPAUHAT.

[IpumensiTb reomeTpuyeckue (akTbl JUIsl PEIIEHUS CTEPEOMETPHUUECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IIAaroB PELICHUs], €CIIA YCIOBUS IIPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemare mpocreiiimme reoMeTpUYECKrE 3aJayd Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemares 3amaum Ha JOKa3aTENbCTBO MATEMAaTUYECKUX OTHOLUEHUW W
HaX0XJIEHWE FeOMETPUUECKUX BEJIMYMH 10 00pa3laM Wik aJirOpuTMam, IpUMeEHss
W3BECTHBIC METO/IbI IPU PELICHNUN CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpuMmensaTe mpocTelmne NpOorpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPHUUECKUX 3a/1a4.

[IpuBoanUTh NpHUMEpPBl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B NPUPOJE U
JKA3HU, PACTIO3HABATH NIPOSIBICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

IIprMeHATh MOJy4YEeHHBIE 3HAHUSA HA NPAKTHUKE: aHAIW3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PENICHUS
MaTeMaTUYeCcKl CPOPMYJIMPOBAHHON MPOOIEMBbI, MOIECIUPOBATH pealbHbIC
CUTyallud Ha S3bIKE TE€OMETPUH, MCCIEAOBaTh TMOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aareOpsl; pelarhb
IIPAKTUYECKUE 334U, CBA3AHHBIE C HAXOKICHUEM I'€OMETPUUECKUX BEIINYHUH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJTACC

KoaunyecTBo yacoB

JneKTpoHHbIC CIMHCOK HTOTOBBIX €I0Co0 OLleHKHU
Ne HaunmeHoBaHue pa3gesioB U K IIpakTnyeckue (uu¢posbie) IJIAHUPYEMBbIX HTOr0OBbIX
/i TeM NporpaMMbI Beero OHTPOJIbHBIE padoTbi 0GpazoBaTeabHbIe Pe3yabTaToB ¢ TUIAHHPYEMBIX
padoThI pecypebi yKa3aHHeM 3TaNoB pe3yJbTaToB
ux opmMupoBaHUs
Bgenenue B
10
CTEPEOMETPHUIO
OnepupoBatb KonTponbhas
HNOHATHAMM:  TOUKa, | paboTa;
TpsIMast, TNIOCKOCTD.
IIpuMeHsATh aKCHOMBI Perienue
CTepeoMeTpUn M | yyeGHBIX "
CHEACTBHA M3 HHX | ppagryko-
fpH PCHICHHN | o e HTHPOBaHHBIX
TEeOMETPUUECKUX a4
3a1ad. v, .
CTHBIH
HpHMLIe H IIJIIOCKOCTH B OnepupoBatb ompoc
MMPOCTPAHCTBE. 12 1 TNOHATHUAMM: '
[TapannenbHOCTh NPSAMBIX NapauIeIbHOCT |
~ NEePICHAUKYIIAPHOCTDH
" IINIOCKOCTCU P PP
TIPSIMBIX u
IUIOCKOCTEM.
Knaccudpummposats
B3aMHOE
pacmonoKeHue
MPSIMBIX
I10CKOCTEN B
MIPOCTPAHCTBE.
[lepneHAMKYIAPHOCTH 12

MPSAMBIX U TNIOCKOCTEN




OnepupoBats KonTponbhas
TIOHSTHSMH: pabora;
JIBYIPaHHBII  yrod,
TpaHd  JIBYI'PAHHOTO Pemenne
yIia, pedpo | yueGHpIx
VTbl MEKTY OPSIMBIMH U et yro | PoeTaKe-
10 TMHCHHBIN YIOT | opuenTHpOBaHHBIX
IIJIOCKOCTSIMU ABYIPAHHOTO  YTUIA; | 55 51ay-
rpagycHas Mepa Y(;THBIP'I
JBYT'PaHHOTO yIJa. ompoc.
Onepuposatb KonTtponbnas
TIOHATHSIMH: paborta;
MHOTOTPaHHUK,
BBITYKJIBII u Pemenue
HEBBIITYKJIbIH yueOHBIX
MHOTOTPaHHHUK, IIPaKTHKO-
SJICMCHTBI OPHEHTHUPOBAHHBIX
MHOTOTPaHHUKA, 3anau;
NpaBUIbHBINA V CTHEIH
MHOTOTPaHHUK. ompoc.
Pacno3naBatb
MHororpaHHIKH 11 OCHOBHBIE BUJIBI
MHOT'OTPaHHHUKOB
(mmpamuna; nmpusma,
IIPSIMOYTOJIbHBII
napanyenenune],
Ky0).
Knaccudummposats
MHOT'OTPaHHHKH,

BBIOMpasi OCHOBaHHS
JUISL KJTacCU(UKALIIH
(BBIyKJIBIC u
HEBBIITYKIIbIE
MHOTOTPaHHHKU;




MpaBUJIbHbIE
MHOTOTpaHHUKH;
TpsiIMbIE u
HaKJIOHHBIE TPU3MBI,
napajuieenune/sl).
OOBACHATD
TIPUHLIMIIBI
TIOCTPOCHHUSI CEUEHU,
UCTIONB3YS MeTOJ
CJIEJIOB.

PewaTs 3aaun Ha
HaxO0XJCHHE
TEOMETPUYECKHUX
BEJIMYMH IO
oOpasuam uim
alIropuTMam,
TIPUMEHSIS] U3BECTHBIE
AHAJIIUTUYECKUE
METO/IbI IIPH
peueHuu
CTaHAAPTHBIX
MaTeMaTHIEeCKIX
3a/1a4 Ha
BBIYHCIICHUE
paccTOHUN MEXTy
JIByMSI TOYKaMH, OT
TOYKH [0 NIPSIMOM, OT
TOYKH JI0 IJIOCKOCTH,
MEKIY
CKpEIIMBAIOIMMHUCS
MPSMBIMH

OO6BEMBI MHOTOTPAHHUKOB

Brerunciarbe 00bEMBI
u mwiouan
MOBEpXHOCTEN
MHOTOI'PaHHUKOB
(mpusma, mHpamMuaa)

KonTtponbnas
pabora;

Pemenne
Y9eOHBIX




c MPUMEHEHUEM | MPaKTHKO-
(bopMyII; BBIYHCIATE | OPUECHTHPOBAHHBIX
COOTHOIICHMS MCXKAY | 3amay;
IIOMAAIMHU VcTHbIi
TOBEPXHOCTEH, ompoc.
00BéMaMH TTOIOOHBIX
MHOTOTPaHHHKOB.
Crpouts CEYCHHUs KonTponbhas
MHOTOTPaHHHKOB paborta;
METO/IOM CJIE/IOB,
BBIIIOJIHATH Pernenue
(BBIHOCHBIE) IUTOCKHE YUEOHBIX u
YEepTEXRU U3 | [paKkTHKO-
PHUCYHKOB  HPOCTBIX | opyeHTHpOBAHHBIX
00BEMHBIX  (UTYD: sajau;
BUJI CBepxXy, cOOKy, N —
CHH3Y. orpoc.
OmnepupoBats
HOHSTUSMH:
CHMMETpPHS B

IToBTOpEHME: ceueHus, HPOCTPAHCTES;
HEHTP, och u

PACCTOSAHUA U YIJIbI TIJIIOCKOCTh

CUMMETPHHU;  IICHTP,
OCb M  IUIOCKOCTh
CUMMETPHU (PUTYPHI.
H3Bnexarn,
mpeoOpa3oBEIBATE |
HMHTEPIIPETHPOBAThH
“HpOPMALHIO 0
MIPOCTPAaHCTBEHHBIX
TreOMETPUYECKHX
durypax,
MIPEICTaBICHHYIO Ha
yepTexax u
pPHUCYHKaX.




IIpumensaTs
TeOMETPUYECKUE
(axThl 1JIs1 peleHns
CTEPEOMETPUYECKUX
3a1ad4,
MIPEAIOIararoIuX
HECKOJIBKO  I11aroB
peleHus, eclu
YCIIOBHS IPIMEHEHHUS
3a7aHbl B SIBHOM

bopme.

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

68




11 KIIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE

HaumMeHoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Kontpoabnsie | IlpakTHueckue (ipp )

NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcesbl

Tena BpameHus 12

OO0BEMBI TET 5

BekTopsl 1 KOOPAMHATEI B IPOCTPAHCTBE 10

[ToBTOpEHwmE, 0000IMICHNE, 7 1

cUcTeMaTH3aIlHs 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
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