MUWHHUCTEPCTBO ITPOCBEIEHUSA POCCUMCKOM ®EJEPAIIIN
MunucrepcTBo 00pa3oBaHusl M HAYKU Y IMypTcKoil Pecmy0anku
AJIMMHHUCTPANMS MYHUIMIIAJIBLHOr0 00pa3oBanus 'MyHUMIUNAJIbHBINA OKPYT

Ke3ckuii paiion Yamyprckoid Pecnyoaukm

MBOY "Kabanyackas COII"

PACCMOTPEHO YTBEPXJIEHO
[Tpencenarens MC JlapeseQp
benpriokosa M.H. ., Cepe@pennuxosa I.1.
[Tporokosn Ne3 ot «12» aBrycra 2024 r. Fpukasz Ne§FOE «12» aprycra 2024 1.

PABOYASI IPOTPAMMA
(ID 1504064)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

11t ooydarommxesa 10-11 knaccos

c.Kabanyn 2024



MNOACHUTEJBHASA 3AIINCKA

Pabouas mnporpamma yuebHOro kypca «['eomerpusi» 0a30BOro YpoBHS st
oOyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepanbHOr0 rocyJapCTBEHHOTO
00pa30BaTEJILHOTO CTaHAapTa CPeJHEro oouero oopa3zoBaHUs, C YUETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUI, MPEABABIAEMbIX K MATEMAaTHIECKOMY OOpa30BaHUIO, U TPAAULIUN
poccuiickoro oOpa3oBanus. Peanmszamms mporpamMmbl  OoOecriedMBaeT — OBJAJICHUE
KJIIOYEBBIMH ~ KOMIIETEHIIMSIMHM, COCTABISIONIMMU OCHOBY JUIA CAMOpPAa3BUTUSL U
HENPEPBIBHOTO  00pa30BaHUs, IEJOCTHOCTh  OOLIEKYJIbTYpHOTO, JIMYHOCTHOTO H
MO3HABATEILHOTO PAa3BUTHSI IUYHOCTH O0YUAIOIINXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoMeTpuu Ha YpOBHE CPEIHEro OoO0IIero oOpa3oBaHUs
00yCIIOBIIeHA MPAKTUYECKOM 3HAYMMOCTHIO METANIPEAMETHBIX U MPEAMETHBIX PE3YJIbTATOB
oOy4eHHS TEOMETpPHMM B HAMpaBICHWW JIMYHOCTHOTO PAa3BUTHA  OOydYaromiuxcs,
dbopmupoBaHusS (PYHKITMOHATBPHOW MAaTeMAaTHYEeCKOW TPAMOTHOCTH, H3YUCHHS IPYTUX
y49eOHBIX NUCHMIUIMH. Pa3Bute y oOydJaronmuxcsi TPaBWIBHBIX TMPEACTABICHHH O
CYIIHOCTH U MPOUCXOXKJICHUU T'€OMETPUUECKUX aOCTpaKIUid, COOTHOIIIEHUH PEATbHOTO U
UJICAIBHOI0, XapaKTepe OTpaKEHUs MaTEeMaTUYECKOW HAyKOH SBIEHHUW W MPOIIECCOB
peaqpbHOTO MHpa, MECTE TEOMETPUU B CHCTEME HAyK W POJIM MaTeMaTHYEeCKOTO
MOJICTUPOBAHUSI B HAYYHOM IIO3HAHMHM W B TIPAKTHKE CIOCOOCTBYET (DOpMHUPOBAHUIO
HAyYHOTO MUPOBO33PEHHUS YYAIIUXCS, a4 TAKKE KAYECTB MBIILICHUS, HEOOXOAUMBIX IS
aJlanTaiy B COBPEMEHHOM OOIIIeCTBE.

['eoMeTpust siBnsieTCs OMHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO OOIIETro
oOpazoBaHMs, TaKk Kak oOOecCleunBacT BO3MOXKHOCTh WM3yYCHHUS KaK JUCIHUIUINH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe  MblUieHUe, GOpMHpyeMOe TpU  H3YYEHUU  OOydaroluuMucs
MOHSATUHUHBIX OCHOB T€OMETPUH M TIOCTPOCHHUH IIEMOYKH JIOTHUYECKUX YTBEPIKICHUM B X0OJI€
pelieHusT TEOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTATh K OINPOBEPraTh THUITOTE3bI
HETMOCPEICTBEHHO HMCIOJIB3YIOTCS TPH PEIICHUH 3a7a4 €CTECTBEHHO-HAYYHOTO IMKIIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpUEHTHUPOBATHCS B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTsAX NeATeNbHOCTH 4enoBeka. OpueHTalrs 4elioBeKa BO BPEMEHU M MPOCTPAHCTBE
— HeoOX0oAuMOE YCJIOBHE €r0 COIMAJIbLHOIO ObITHS, (popMa OTpa)KEHHUS OKPYKAIOIIETro
MHpa, YCIOBUE YCIEITHOTO TO3HAHUS M aKTUBHOTO MPeoOpa3oBaHUS JCHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pazaMu OOBEAMHSIET pa3Hble BUJBI YUCOHOU U
TPYJIOBOM NESITEIBHOCTH, SIBISETCS OJHUM W3 MPOQPECCHOHATLHO BaXXHBIX KadecCTsB,
MO3TOMY aKTyajlbHa 3ajada (GOpMHUpOBaHUS Yy OOYYArONIMXCS IMPOCTPAHCTBEHHOTO
MBIIIIEHUS KaK Pa3HOBUIHOCTH OOPa3HOTO MBIINIJICHUS — CYIIECTBEHHOTO KOMIIOHCHTA B
MTOITOTOBKE K MPAKTHYECKOU JACATEITHHOCTH IT0 MHOTUM HAITPaBJICHUSM.



[lenp ocBoeHusi mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
oOydeHus: — o0mieo0pa3oBaTeIbHOE W OOIMICKYJIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS 4Yepes
o0Oecrie4eHne BO3MOXHOCTH TPHOOPETEHUS W  HUCIOJIb30BAaHUS  CHUCTEMATHUECKUX
TCOMETPUYCCKUX 3HAHWM W JIEHCTBUH, CHEMU(UIHBIX T'E€OMETPHUH, BO3MOXKHOCTH
YCIICITHOTO TMPOJO/DKCHHUST 00pa3oBaHUs 10 CIEUUATBHOCTSIM, HE CBSI3aHHBIM C
MIPUKJIATHBIM UCIIOIH30BAHUEM T€OMETPHH.

[TporpamMma mo reometpun Ha 0a30BOM ypOBHE IpeIHA3HAYCHA AJIST 00YyJarOIIUXCs
CpeIHEH IIKOJbI, He MCIBITHIBABIINX 3HAUMTENIBHBIX 3aTPyIHEHUN Ha YPOBHE OCHOBHOTO
obmero oOpaszoBanus. Takum oOpazom, oOydaromidecss Ha 0a30BOM YPOBHE JOJDKHBI
OCBOWTH OOIMHE MaTEeMaTUYECKUE YMEHWs, CBSI3aHHBIE CO CICHMU(PUKONW TEOMETPUH U
HEOOXOJMMbIE U >KM3HM B COBpEMEHHOM obOmiectBe. Kpome 3TOro, OHM HMEIOT
BO3MOXKHOCTh M3yYUTh TE€OMETPHUIO Oosiee TIIyOOKO, €CIM B JaJbHEWUIIEM BO3HHKHET
HEOO0XOMMOCTh B TECOMETPHUYECKUX 3HAHUIX B MPO(EeCCHOHABHON A TETHBHOCTH.

JlocTmKeHHEe 1M OCBOEHHUS  MPOTpPaMMbl  OOCCIIEUMBACTCS  pEIICHHEM
COOTBETCTBYIOIHMX 3aaad. [[propuTeTHRIMH 3aadyaMu OCBOCHHS Kypca «I'eomeTpum» Ha
06a3zoBoM ypoBHe B 10—11 kaccax sSBISIOTCS:

e (opMupoBaHUE MpPEACTABICHHUS O TE€OMETPUH KaK YaCTH MHUPOBOU KYJIbTYpbl U

OCO3HaHHE €€ B3aMMOCBS3U C OKPYKAIOIUM MUPOM;

e (opmMupoBaHuEe TpENCTaBICHUSA O MHOTOIPAHHMKAX M Tellax BpalleHHs KakK O
BOKHEUIITUX MATEMaTHUYCCKUX MOJECIAX, IMO3BOJISIOMNX OMHCHIBATH W H3y4aTh
pa3HbIC ABICHUS OKPYKAIOIIEr0 MUPA;

e (opmMupoBaHUE yMEHHS paclO3HABATh HA YepTEkKaX, MOJCISIX U B PEaTbHOM MHPE
MHOTOTPaHHHUKH W TeJIa BPaICHHSI,

e OBJAJICHUE METOJAMHU pEIICHUS 3aJad Ha TOCTPOSHUS Ha HU300paKEHMSIX
POCTPAHCTBEHHBIX (PUTyp;

e (opmMupoBaHHE YMEHHS OIEPUPOBATH OCHOBHBIMHU MOHATHUSAMHU O MHOTOTPaHHHUKAX
U TeJIaX BpaIICHUS U MX OCHOBHBIMU CBOWCTBAMU;

e OBJAJCHUE AJNTOPUTMAMHU PEIICHUS OCHOBHBIX THIMOB 3aaad; (OPMHPOBAHUE
YMEHUS TIPOBOJIUTH HECIOXKHBIC TOKA3aTEeIbHBIE PACCYXKICHHUS B XOJAC PEIICHUS
CTEpEOMETPUIECKHX 3a]a4 U 33]1a4 C IPAKTHUECKUM COJICPKAHUEM;

e Pa3BUTHE WHTEUICKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEW OOydYaromIuXcs,
MO3HABATEIIbHON aKTUBHOCTH, WCCJIEIOBATEILCKUX YMEHHUM, KPUTHYHOCTHU
MBIIIICHHST,

o (opmupoBanue (YHKIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHON T'C€OMETPHHU:
YMEHHUE paCIlO3HABAaTh IMPOSIBJICHUS TEOMETPUUECKUX TIOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUSAX W MPU U3YyUYEHUU JPYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
dbopMyIHMpOBaTh UX HA SI3BIKE TEOMETPUHU M CO3/1aBaTh T€OMETPUUECKUE MOJEIH,
MPUMEHSATh OCBOCHHBIM TEOMETPUYCCKUH armapar I PEIICHHS IPaKTHKO-
OpHUEHTHPOBAHHBIX 3aJad, HWHTEPIPETHPOBATH M OICHUBATHh IIOJYyYEHHBIC
PE3YJIbTATHI.



OTIUYUTENbHOM OCOOCHHOCTBHIO MPOTPAMMBI  SIBISIETCSl  BKIIIOUEHHE B KYpC
CTEPEOMETPUU B Hayajle €ro M3y4eHUs 3aJad, pellaeMbIX Ha YPOBHE WHTYUTHUBHOIO
MO3HAHUA, W ONpeNeTIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET
MPOTEKAHHE WHTYUTUBHBIX IMPOLECCOB, MOTHUBUPYET K JaJbHEUIIEMY HW3YYEHUIO
peaIMeTa.

[IpeanoureHue OTAAETCS HAIIISIHO-KOHCTPYKTHBHOMY METOJYy OOY4YE€HUs, TO €CTh
TEOPETUYECKHUE 3HAHUS UMEIOT B CBOE OCHOBE UyBCTBEHHOCTD MPEIMETHO-IIPAKTUYECKOM
NEATENIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTABICHUN y Yy4alllUXcsd B Kypce
CTEPEOMETPUHU MPOBOJIUTCA 3a CYET pEIIEHUs 3a7ady Ha CO3/JaHHE NPOCTPAHCTBEHHBIX
o0pa30B U 3a/ay Ha OMEPUPOBAHUE MPOCTPAHCTBEHHBIMHU oOpazamu. CozmaHue oOpasza
IPOBOJUTCSA C ONOPOM HA HArjdsgHOCTb, a ONEpHUpPOBaHME OOpPa3oM — B YCJIOBHSX
OTBJICYEHUS OT HAIVISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €T0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE copaepkarenbHble JauHMKA Kypca «l'eomerpum» B 10-11 kmaccax:
«MuororpanHukn», «lIpssMple W IIOCKOCTH B TIPOCTpaHCTBE», «Tema BpalieHUs»,
«BekTopbpl M KOOpAWMHATBEI B MNPOCTPAaHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHHU
pacnpenensercs He TOJIbKO MO COJAEPKATEIbHBIM JMHUIM, HO U 10 rojlaM OOy4YeHHUs Ha
YPOBHE CpEeAHET0 00IIero 00pa3oBaHuUs.

Copnepxanue oOpa3oBaHMsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTaTaM OCBOCHMS
paboueil mporpaMMmsl, paclpeAenéHHbIM M0 rojlaM O0y4YeHHUsl, CTPYKTYPUPOBAHO TaKUM
00pazoM, yTOObI OBJIAICHHE T€OMETPUUYECKUMU MOHATUSMH M HaBBIKAMH OCYIIECTBIISLIIOCH
NOCJIEZIOBATEIbHO M TOCTYNATEIbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH,
4TOOBI HOBbIE 3HAHUS BKJIIOYAIUCH B OOUIYIO CHUCTEMY IF€OMETPUUECKHUX IPEACTaBICHUI
o0yyJaroumxcsi, pacupssi 1 yriryosss e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue reomerpun orBoautcs 2 yaca B Heaento B 10 knacce u 1 yac B Henmemo
B 11 kiacce, Bcero 3a jBa roga o0yuenus - 102 yueOHbIX Haca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 006 aKCMOMAaTUYECKOM IOCTPOCHUM CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUHU U
CJIEACTBHUS U3 HUX.

B3anmHOe  pacnosiokeHue  NpsAMBIX B NIPOCTPAHCTBE:  II€pPECEKaroluecs,
IapajulesIbHbIe M CKpEIIMBArOIIKecs NnpsMbie. [lapaiuiensHOCT NPSIMBIX U ITIOCKOCTEN B
IIPOCTPAHCTBE: NapaJuICIbHbIC MPSIMBIE B IIPOCTPAHCTBE; NAPAJLICIBHOCTh TPEX MPIMBIX;
[1apaJuIeIbBHOCTh IPSIMOM U IUIOCKOCTH. YTJbI C COHAIIPaBICHHBIMU CTOPOHAMHM; YIOJI
MEXKIy IHpsAMBIMH B IpPOCTpaHCTBE. llapajienbHOCTh IUIOCKOCTEN: NapaJlIEIbHbIE
IJIOCKOCTH; CBOWCTBA MNapaJUIEIbHBIX IUIOCKOCcTeW. [Ipocrelimme mnpocTpaHCTBEHHbIE
(GuUryphl Ha MIIOCKOCTH: TETPA3Ap, KyO, MapajuiesieuIe]; MOCTPOEHUE CEUEHUI.

IleprieHIUKYJISIPHOCTh INPAMOM M IIOCKOCTH: IEPIECHAMKYJISIPHBIE IpsSMbIE B
IIPOCTPAHCTBE, NIPSMBbIEC MApPAJUICIBHBIC U NEPHEHIUKYISAPHBIE K IUIOCKOCTH, MPU3HAK
NEPIECHINKYJIIPHOCTA TPSMOW M IUIOCKOCTH, TEOPEMA O NPSIMOM NEPHEHAUKYISAPHOU
IJIOCKOCTU. YTIIbI B IIPOCTPAHCTBE: YrOJ MEXKAY NPSIMOM U IUIOCKOCTBIO; JIBYIPaHHBIN
yIOJl, JIMHEVMHBIN YroJl ABYTPAHHOIrO yruia. [leplneHauKkynsap U HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHME OT MPSMOM 10 IUJIOCKOCTH, MPOEKUHs (GUrypbl Ha
IJIOCKOCTh. IlepreHIUKyIApHOCTh IUIOCKOCTEM: NPU3HAK IEPIEHIUKYJIIPHOCTH IBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIsIpax.

MHoOrorpaHHuKHu

IloHATHE MHOIrOrpaHHMKAa, OCHOBHBIEC JJIEMEHTHl MHOIOTPAaHHUKA, BBIIYKIBIE U
HEBBIITYKJIBIE MHOTOT'PAaHHUKH; pa3BEPTKa MHOrorpasHuka. IIpusma: n-yrospHas npusma;
TpaHM M OCHOBaHHUS TMPU3MBI, MpsAMas M HAKJIOHHAs NpPU3MBbI, OOKOBask M TOJHas
IIOBEPXHOCTh TMpu3Mbl. llapamienenunen, npsMOYTrOdbHBIN MapauIeNIENUNE] W €ro
cBoicTBa. [Tupamuaa: N-yrosbHasi nupaMuia, rpaHd U OCHOBaHUE MHUpPaMHUJIbl; OOKOBas U
IIOJIHAsE TIOBEPXHOCTh NUPaMHUABL; IPABWIBbHAsI M YCEUYEHHAs NUPAMHUAA. OJIEMEHTBI
npu3mMel M nupamuael.  [IpaBuibHbIE  MHOTOTPAHHMKH: IIOHATHE  IIPABWJIBHOIO
MHOT'OTPAaHHHKA; PABUJIbHAS MPU3Ma U NPABUJIbHAS TUPAMU/IA; IPABUIIbHAS TPEYTrOJIbHAS
nupamMpza M OpaBWIbHBIM  TeTpasap; KyO. IlpencraBneHue o  mpaBUIIBHBIX
MHOTOIPaHHHUKAX: OKTa3Ip, N0AEKa’ap U ukocasap. CedeHus Mpu3Mbl U TUPaMUIBIL.

CuMmMeTprs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, ITPSMOM, INIOCKOCTH.
DneMEeHThl CHMMETPUH B MIUPAMUJAX, Tapajuielenuneaax, IpaBuibHbIX MHOIOIPAHHHUKAX.

Bbluncienre 3J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans
OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU NPSIMOM MPHU3MBbI, IUIONIAb OCHOBaHUMH,
TeopeMa 0 OOKOBOM IMOBEPXHOCTH MpsMOM mpu3Mbl. [lmomaas 60KOBOM MOBEPXHOCTH U



MOBEPXHOCTH TMPABWIBHONW NHPAMHIBI, TEOpeMa O IUIOMAad YCEUYEHHON MHUPAMUIBI.
[Tonsitue 06 00BEMe. OOBEM MUpPaMUABI, TPU3MBI.

[TomoGubIe Tema B mpocTpancTBe. COOTHOIICHUSI MKy TUTOMIAASIMU TOBEPXHOCTEH,
00BéMaMu TTONO00HBIX TEI.

11 KIIACC

Tesia Bpalmenus

[{unuaapruyeckasl MOBEPXHOCTh, 00pa3yrollne UUIMHAPUYECKON MOBEPXHOCTH, OCh
WIMHAPUYECKON moBepxHOCTU. Llunmuuap: ocHOBaHUS © OOKOBas TOBEPXHOCTH,
oOpasyroliias U 0Ch; IIOAAb OOKOBOW U MOJIHON MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKON MoBepxHOCTH. KOHyC: OCHOBaHME M BepUIMHA, 00pa3yrolias U OCh; MJIOMAIb
OOKOBOM M MOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIINe U BHICOTA; OCHOBAHMS
1 OOKOBasi TOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IMaMeTp; MIOMa b HOBEPXHOCTH cdepbl. B3anmuoe
pacnojoxeHue cepsl U MIIOCKOCTH; KacaTellbHas INIOCKOCTb K cdepe; Tuiomab chepsl.

N300pakeHne Ten BpallleHHus Ha INIOCKOCTH. Pa3BépTka MIMHApa U KOHYCA.

KoMOuHanuu ten BpallieHusi 1 MHOTOTPaHHUKOB. MHOTOIpaHHHK, OTIMCAHHBINA OKOJIO
cdepsl; cdepa, BMcaHHasi B MHOTOIPaHHUK, WK TEJIO BpaICHUS.

[Tonarne o0 o0BEMe. OcHOBHBIE CBOICTBAa 00BEMOB Tel. Teopema 00 0O0BEME
OpsIMOYTOJIBHOTO Mapajuiesienunena u cieAcTBus u3 He€. OO0BEM LMIMHIpA, KOHYyca.
O0BEM mapa u wiomaas chepsl.

[TonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS! MEXKY TUIOIIASIMU MTOBEPXHOCTEM,
00bEéMaMu MOJJOOHBIX TETI.

Ceuenusa mwimHapa (TmapayjielbHO W TEPHEHANKYJISIPHO OCH), CEYCHHS KOHyca
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILMHY ), CEYEHHUS Iapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocth M B mpocTpaHcTBe. COKEHHWE W BBIYMTAHUE BEKTOPOB.
VYMHOKEHHE BEKTOpa Ha 4ucio. PasioxkeHue BeKTopa MO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. PemeHue 3agad, CBSI3aHHBIX C NPUMEHEHHEM
NpaBWJI JEUCTBUM C BEKTOpaMu. [IpsimMoyronpHas cucteMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunater Bektopa. IIpocreimme 3amaun B KOOpJAWHATaX. YTOJd MEXIY BEKTOPAMHU.
CkansipHoe TMPOU3BEJCHUE BEKTOPOB. BblunclieHHE VYITIOB MEXIYy MNPSIMBIMU H
IJI0CKOCTAMH. KOOpAMHATHO-BEKTOPHBIN METOJI TPU PELIEHUU T€OMETPUUECKUX 3a1au.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak aKTUBHOTO
W OTBETCTBEHHOTO YI€HAa POCCHUUCKOTO OOINEeCTBa, TNPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpaxaaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAYCHHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, pacCyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 3J0poBOoro u 6e3omnacHoro odpasa >KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas ¢busnueckas aKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOU
NEATEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYyJy, OCO3HAHWUEM IIEHHOCTH TPYIOJIOOMS; WHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  NESITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W e€ TMPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymeir mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYeCKOMY OOpa30BaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKONH KYJIbTYpHI, TMOHUMAHUEM BIUSHUS
COLIMATbHO-PKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJIHON U COIMATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpHEHTalMell Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
o0NacTh OKpyXKawIeld cpeapl, IIaHUPOBAHUS TIOCTYNKOB M OICHKH HUX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOM TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKONH HayKH Kak c(epbl UYeTOBEUECKON MeATeTbHOCTH, JTaloB &
pa3BUTHA W 3HAYMMOCTH JJISl Pa3BUTHs [UBWIN3ALMHW; OBJIAJCHUEM SI3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOHW KyJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanomvie  nosmasamenvhvle — Oelicmeus, — 0OeCnevU8aOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCcne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(UKaluuy, OCHOBAaHUS JUIsl OOOOIIEHUST M CpPAaBHEHMS, KpUTEPUU
MPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMyIUpoBaTH W  MPEoOPa30OBLIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABJIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, JAHHBIX, HAOIIOJACHUSX U YTBEPKIACHUSX;
npemyiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;



JienaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUY;
IPOBOAUTH CaMOCTOSITEJILHO JI0Ka3aTeNIbCTBA MaTEMAaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MNPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIEHUS U BBIBOJBL;

BBIOMpATh CIOco0 penieHus ydyeOHOMl 3ajaun (CpaBHHUBATh HECKOJIBKO
BapUAaHTOB pEUICHMs, BbIOMpaTh HaubOoyiee MNOAXOAAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUSA:

MCITI0JIB30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKU MHCTPYMEHT IMO3HAHMS,
dbopMynupoBaTh BOIPOCH], (UKCUPYIOIIUE MTPOTUBOpEUHE, MpolIeMy,
yCTaHaBIMBaTh  HMCKOMOE€ M  JlaHHO€, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOATENILHO CTUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIIEOBAHUE TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ECKOIro
O0BbEKTa, SIBJIECHUSA, TNPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOMIONEHUS, UCCIEJOBAHMsS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAaKKE BBIIBUTAThH
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

2)

BBISIBIIATE JNepumuThl MHPOpPMAINUU, TAaHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC W JJIS PEIICHUS 3a]a9H;
BBIOMpaTh  WMHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;
CTPYKTYPHPOBaTh HH(POPMAIIHIO, TIPEACTABIATE €€ B pa3IMUHbBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaAEKHOCTD uHdopmaruu 1o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvuvie KOMMyHuKamueHwvle Oelicmeus, obecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUATOUWUXCAL.
OO01menue:

BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHM U HEJISIMU OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX UM NMHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUA IO
X0y pelIeHUd 3a/1aud, KOMMEHTHUPOBATh MOJYYEHHBIN PE3YJIbTAT;



B X0JI¢ 0OCY>KJEHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJIEH, HAIEJICHHBIE Ha MIOUCK
pEelIeHus; COMOCTaBIATh CBOU CYXACHHS C CYXACHUSAMHU JAPYTHUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUMI; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTAaBIATh  pE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMSI,  TPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUYAIbHON paOOThI PY PEICHUH YYEOHBIX 3a]1a4; IPUHUMATh 1IEJIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOMN
paboThl, pacrpenensaTh BUAbI padOT, JOrOBaprUBATHCA, 00CYKIATh MPOLIECC
U pe3yibTatr paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThI (00CYKIeHNs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOpJIMHHPOBaTh CBOM JEWCTBHS C JPYTMMH 4IEHAMHU KOMAaH[BI,
OLIEHMBAaTh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOB TUUHOCTIU.
Camoopranuzamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIEHUS 3a]]a4ul, BEIOUPATh CIIOCO0 peLICHUS
C Y4€TOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C Y4ETOM HOBOI
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedeKcuu Kak OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMporecca M
pe3ysbTaTa peuieHuss MaTEMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MPHU PEIICHUU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJbTaTa MMM U YCIOBHUSAM, OOBACHSTH
MPUYXHBI JTOCTHXKEHUSI WM HEJOCTHKEHUS PEe3yJIbTATOB JESATEIbHOCTH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpUMEHATP aKCHOMBI CTEPEOMETPUU M CIICACTBUS W3 HUX IIPU PELICHUU
r€OMETPUUECKUX 3a/1a4.

OnepupoBaTh NOHATUSIMU: NAPATIIETBHOCT U MEPIEHAUKYISIPHOCTD MPSMBbIX
Y IJIOCKOCTEHN.

KnaccuduimpoBars B3aMMHOE pPAaCHOJIOKEHHE MPSMbIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYTPAHHBIA YIoOJI, TPaHU JBYIPAHHOTO YTJIa,
pedpo ABYTrpaHHOrO yIiia; JMHEHHBIA Yrojl ABYTPAHHOTO yrja; IpajayCcHas Mepa
JIBYIPaHHOTO yTJIA.

OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKIIBIN
MHOI'OTPAaHHHUK, JJIEMEHTBI MHOTOIPaHHUKA, [IPABUIBHBIA MHOTOTPAaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
NPSIMOYTOJIBHBIN MapaJijiesIenuIe]l, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPaBUIIbHbBIC
MHOTOI'PAaHHHKH; IPSIMBIE U HAKJIIOHHBIE MIPU3MBI, NapaJUICICIUIEBI).

OnepupoBaTh MOHATUAMU: CEKYIIasl IIIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOJB3YSl METO/ CIIEOB.

Crpouth ceuyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKUE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEJIIMYMH 10 00pa3laM Win
aNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOABI NPH PEIICHUU
CTAHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUNA MEXAY IBYMs
TOYKaMHM, OT TOYKM JO IpsAMOHU, OT TOYKM [JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMMUCS IPSAMBIMH.

PemaTe 3a1aun Ha HAXOXKAECHUE TEOMETPUUYECKUX BEJIIMYMH 10 00pas3lam uiu
aNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOABl NPH PEIICHUU
CTAaHJAPTHBIX MATEMAaTUYECKUX 334a4 Ha  BBIYMCICHUE YIVIOB  MEXIY
CKpPCIMBAIOIIMMUCSA TPAMBIMH, MEXKIYy IMPSAMOM M  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IByTPAHHBIX YIJIOB.

Beruncnarh 00bEMBI M TUIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuja) ¢ TMpUMEHEHHEM (QOpMys; BBIYUCIATH COOTHOLICHHS] MEXIY
IUIOHIA/IIMU MTOBEPXHOCTEH, 00bEMAMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTth MNOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.



W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIaraloluX HECKOIbKO IIAr0OB PEIICHHUS, €CIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOoANTH HpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallMd W NPUMEHATb HU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYJIHPOBAHHONM TMPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha A3BIKE T'E€OMETPHUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: UUIUHAPUYECKAsT TOBEPXHOCTb, 0OOpa3yroIIHe
HUJIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yroniue KOHHIECKOH TOBEPXHOCTH, KOHYC; c(heprudeckas MOBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HAIUHIP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccuduimpoBath B3auMHOE pacrosiokeHue chepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA HIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruucisate  00BEMBI M TIIOMIATM  TIOBEPXHOCTEM  Tel  BpalleHHs,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMyI.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAT B MHOTOTPAHHUK WU TEIO
BpaIcHus.

BBIYUCIISATE COOTHOIICHUSI MEXIY TUIOMAASMU MOBEPXHOCTEH U 00bEMaMU
MOAOOHBIX TEI.

N300pakath u3ydaemble (QUTYpbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BuI cBEpXyY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, HWHTEPNPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTABICHHYIO Ha YepTekax u
PHUCYHKaX.

OmnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE OEHCTBUS  CHOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCII0, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaaloOT.

[TpuMeHsTh paBUIIO MapalieIenuIea.

OmneprpoBaTh MOHATUSAMU: JE€KAPTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXAy
BEKTOPAaMHU, CKAJIIPHOE MTPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC U KOMILIAHAPHbBIE
BEKTODBI.

HaxoauTs cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIO, YTOI MEXKIY
BEKTOPAMH, CKAJISIPHOE IMPOU3BENEHUE, PACKIAIbIBATh BEKTOP IO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensaTs reomeTpuueckue (aKTbl IS PEHICHHs CTePEOMETPUUIECKUX
3a]a4, NPEANoaralolux HECKOJIBKO 1IaroB PELICHHUs], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarp mpocreiinime reoMeTpuyecKkrde 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemarp 3amaunm Ha J0Ka3aTENbCTBO MATEMAaTHYECKHMX OTHOIICHUN W
HAXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH 0 00pa3naM WiIH aJropuT™MaMm, NPpUMEHsS
U3BECTHBIE METO/IbI IPU PELICHUH CTaHIAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IppuMeHATP  MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKUX 3a/1a4.

[TpuBoaUTE TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B NpUpOAE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpyuMeHsTh MOJIydeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyalldd W TIPUMEHSATh H3yYeHHBIC TIOHATHSA B TMPOIECCE TOWCKA pEIIEHUs
MaTeMaTH4ecKd CHOPMYIHPOBAHHONW TMPOOJIEMBbI, MOJAETUPOBATH peajbHbIC
CUTyalldd Ha $3bIKE€ TEOMETPUM, MCCIEAOBaTh IOCTPOCHHbIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IPAKTUYECKUE 33]1a4M, CBA3aHHbIE C HAXOXKICHUEM F€OMETPUUECKUX BEIHUUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepnieHIUKYNSPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoThI padoThI
pecypchl

Temna BpameHus 12

OOBEMEBI TEN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001IeHNE, 7 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTb, TPOCTpaHcTBO. [IpaBuia
M300pakeHUs Ha PUCYHKAX: H300paKeHUs
TUIOCKOCTEH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

IlonsTns: MEpCCCKAromMMrECs MI0CKOCTH,
nepeCCKaromuecs nmpsamMasd u rjiIoCKOCTb

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchl

IlonsTns: MEpCCCKAromMMrECs MI0CKOCTH,
InepeceKaromumecs npsaMas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTI'Or'paHHUKaMH,
I/I306pa)KGHI/IC MHOI'OT'PaHHHUKOB Ha
PUCYHKAX, Ha TPOCKIUOHHBIX YEPTECIKAX

HauanbHble cBefieHns 0 KyOe U mupamu/e,
uX pa3BEpTku U Mojenu. CeueHus
MHOT'OI'PaHHHKOB

HavanpHbie cBeieHNs 0 KyOe 1 mupamu/e,
UX pa3BEPTKH U Mozenn. CedeHust
MHOTI'OTPaHHUKOB

[TonsiTre 06 akCMOMaTUYECKOM TTOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U




CICACTBUS U3 HUX

[TonaTue 06 akCHOMAaTHYECKOM MTOCTPOSCHUH

9 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U
CIIEZICTBUS U3 HUX
[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSHHUH

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CIIEJICTBUS U3 HUX
B3anMHOe pacnosnokeHue npsmsIx B

11 MPOCTPAHCTBE: NEPECEKAIOIIHNECS,
NapajuleNIbHbIE U CKPEIMBAIOIINECS IPSIMbIE
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 IIPOCTPAHCTBE: NapaljiesibHbIEe IPSMbIC B
MPOCTPAHCTBE; MAPAIIIENBHOCTD TPEX
MPSIMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npoctpasncTse: [lapanienbHOCT NPsAMOiL 1
IIJIOCKOCTH

14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU

15 VYron Mexay npsMbIMU B IPOCTPAaHCTBE

16 VYron Mexay npsMbIMU B IPOCTPAHCTBE

17 [TapamienpHOCTB IIOCKOCTEN:
napajuieNbHbIe MII0CKOCTH

18 CaolicTBa napamienbHbIX MNIOCKOCTEN

19 [Ipocreiimue mpocTpaHCTBEHHbIE PUTYpHI HA
IJIOCKOCTH: TETpadip, Ky0, mapaienenumes

20 Iloctpoenue ceueHnit

21 [Toctpoenue ceuenuit
KonTponbHas pabota mo Teme "lIpsmbie u

22 MIJIOCKOCTH B TIPOCTPAHCTRBE.

[TapannensHOCTh NPSIMBIX U TNIOCKOCTEN"




[TeprieHAMKYASAPHOCTH MPSIMOUN U TIIIOCKOCTH:

23 NIEPIEHIUKYIISPHBIE IPSIMBIE B IPOCTPAHCTBE

24 IIpsimble napasuienbHbIe U
MEPIECHIUKYJIAPHBIE K IIJIOCKOCTH

o5 [IpsiMble apasienbHele U
[IEPIEHIUKYJIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nNepneHuKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

97 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

28 Teopema o0 npsAMON NEpIEH IUKYISIPHON
IJIOCKOCTH

29 Teopema o npsAMoi eprneHAUKYIIPHON
IJIOCKOCTH

30 Teopema o npsAMoi epHneHAUKYIAPHON
IJIOCKOCTH
[lepnieHIuKynsIp M HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH
[lepnieHIMKYNAp ¥ HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH
[lepnieHIMKyNAp M HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 IIJIOCKOCTH
[lepnieHIuKyNsIp M HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 IIJIOCKOCTH

35 VYTl B IPOCTPAHCTBE: YIOJI MEXAY MPAMOM

" IJIOCKOCTBIO




JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ

30 IBYTPAHHOI'O yIJIa

37 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJI
JBYI'PAHHOI'O yIJia

38 IlepneHUKYISAPHOCTD IJIOCKOCTEM: IPU3HAK
MEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN

39 [leprieHANKYIAPHOCTD MJIOCKOCTEN: IIPU3HAK
MEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN

40 [leprieHAUKYIAPHOCTH MIOCKOCTEN: PU3HAK
NEePIEHAUKYJIIPHOCTH JBYX MJIOCKOCTEN

41 TeopeMma 0 TpEX nepHeHANKYIIApax

42 Teopema o Tpéx nepneHAUKYISIPax

43 Teopema o TpEX nepreHANKYIApax
KonrtponbHas pabota no remam

44 "IlepnieH IMKYISIPHOCTD NPSAMBIX U
iockocteil" u "YTIbl MeXIy NPSMBIMU U
miockocTsaMu"
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKa
MHOTOTpaHHUKA
[Tpu3ma: n-yronpHas mpu3Ma; rpaHu U

46 OCHOBAHUS IPU3MBI; MIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U TMOJIHAs TOBEPXHOCTh
TIPU3MBI

47 [Tapamnenenunen, NpsMOyTOJIbHBII
NapajuleNIENUIE] U €ro CBOWCTBA
[Mupamuna: N-yronbHas nupamuaa, TpaHu v

48 OCHOBaHHE MTUPAMHUJIBI; OOKOBAs U TIOJTHAS

IMOBEPXHOCTh IMUPaMUbI; IIpaBUJIbHAA U




ycedu€HHas MUpamMuia

49

50

HpaBI/IJIbHBIe MHOT'OTPpaHHUKHU: TIOHATUC
IIPABUIIBHOIO MHOT'OI'PaHHUKA; IIPaBUIIbHAS
IIpU3Ma U paBUWIbHAS MUPAMUJA;
[IPaBUJIbHAS TPEYTOJIbHAS MUpaMUa U
IIPAaBUIIBHBIN TETpasap; KyO
IIpencrasnenue o MpaBUIBHBIX

MHOI'OrpaHHUKax: OKTasap, JOACKa’Ap 1
HKOCasap.

51

CumMMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, IPSMOM, INIOCKOCTH.
DneMeHThl CUMMETPUH B IUpaMuax,
napajuieJenunenax, NpaBUiIbHbIX
MHOI'OIPaHHUKAX

52

53

54

55

Brrunciienue 31eMeHTOB MHOI'OIrpaHHUKOB!
p€Opa, TuaroHasu, yribl

[Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM
ITOBEPXHOCTH MPSIMOM IIPU3MBI, ILIOIIA/1b
OCHOBaHUH, TeopeMa 0 OOKOBOH
ITOBEPXHOCTHU MPSMOM IIPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTHU MTPAaBUIILHOM IUPAMUJIBI,
TeopeMa O oM OOKOBOI MOBEPXHOCTH
YCEYEHHOU MUPAMHU/IBI

KonrtponsHas pabora no teme
"MHororpaHHuku"

56
57
58

ITonsarue 00 00BéME
O0BEM TUpaMUIBI

O06BEM TUpaMuIBI

59

O0BEM nupamMuIbl

R




60 O06BEM TUpaMuIBI 1
61 O0BEM TTPU3MBI 1
62 O06BEM IPU3MBI 1
63 O06BEM IPU3MBI 1
64 Konrtponsnas padora no reme "O0bEMBI 1
MHOIOTpaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
65 3HaHu#. [locTpoeHue ceueHuii B 1
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3 AN
3HaHUU. BbIUncIeHne pacCTOSTHUM: MEXTY
66 IBYMsI TOYKaMH, OT TOUKH JI0 MPSMOii, OT 1
TOYKH JI0 TIOCKOCTHU, MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 HroroBast koHTpoIbHAs paboTa 1
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BelunciIeHne yrioB: Mexay
68 CKPEUIMBAOIIUMHUCS MIPSIMBIMH, MEXKITY 1
MIPSIMOM U TUTOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJI0B MEXAY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: UeHTp, paanyc, TUaMETp;
IUIOINA/b MOBEPXHOCTHU CEphI
Bsanmuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
cthepe; miomaas chepsl

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

JIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

N300paxenue cdepsl, apa Ha MIIOCKOCTH.
Ceuenus mapa

[{unuHapryeckas MOBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
MMOBEPXHOCTHU, OCb HHHHHHPHHGCKOﬁ
MIOBEPXHOCTH

[{winHap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yromas U 0Ch; MJIOLIA]b
OOKOBOH U MOJTHON OBEPXHOCTH

N300paxkenne nUIuHApPa Ha MIOCKOCTH.
Pazeéptka nnnmnapa. CeueHus: HUINHApA
(TTOCKOCTHI0, MapaIeIbHON UITH
NEePHEHANKYISIPHON OCH LIMJIMH]IPA)
Konnueckasi moBepXHOCTh, 00pa3yroIme
KOHUYECKOU MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHuUE 1 BepIIMHA,




o0pa3yrolias U 0Ch; IJIOMAab OOKOBOM 1
TIOJTHOM TTOBEPXHOCTH

Yceu€HHBIN KOHYC: 00pa3yoire 1 BBICOTA,

| OCHOBaHHUA U OOKOBast MOBEPXHOCTh
N306paxeHne KoHyca Ha MIOCKOCTH.

10 Pa3péprka konyca. CeueHus KoHyca
(TTOCKOCTHI0, MapalIeIbHOM OCHOBAHUIO, U
MJIOCKOCTBIO, IPOXOIAIIEH Yepe3 BEPIIUHY)

1 Komb6unanus ten Bpamienus u
MHOTOTPaHHUKOB
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BMcaHHasi B MHOTOTPAHHUK HITU B
TEJO BpallleHus

13 [TonsiTne 06 06b€Me. OCHOBHBIE CBOWCTBA
00BEMOB TN

14 O0béM nMIMHIpa, KOHYCa

15 O0BEM mrapa u omaas chepsl
[Tono6GHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXKTY TUIOIIAISIMU
MOBEPXHOCTEN, 00bEMaMH MMOJOOHBIX TEI

17 KonTtponbHas pabora no temam "Terna
BpaieHus" u "O6beMbl Ten"

18 BexTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

19 CroxeHue ¥ BbIUUTaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pa3noxxeHne BEKTOpa 110 TPEM

21 HEKOMILIaHapHBIM BekTopam. [IpaBuiio

napauicicnuicaa




22

Pemenne 3ama4, CBSI3aHHBIX C
MIPUMEHEHUEM MPaBUJI ACHCTBUH C
BEKTOpaMHU

23

[IpsimoyrosibHas cucreMa KOOpAUHAT B
npoctpancTse. KoopanHatel BEKTOpa.
[Ipocreitmme 3aga4u B KOOpAUHATAX

24

25

VYroa mexay Bektopamu. CransipHoe
MIPOU3BEICHUE BEKTOPOB

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
peLIEHNN TEOMETPUYECKUX 3a1a4

27

28

29

KoHnTtposbHas padota mo teme "BekTopsr u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpenue, 06001IeHUE U
cucremaTru3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBbI Kypca
TUTAaHUMETPUH

[ToBTOpenue, o6obIIeHNE 1
cucremaTru3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
TUITAaHUMETPUH

30

[ToBTOpenwue, 0600IIEHNE 1
cHCTEMAaTH3alMs 3HaHUH. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

31

[ToBTOpenwue, 0600IIEHNE 1
cUCTEMaTu3alys 3HaHu|. 3agaqu
MJIAHUMETPUH ¥ METOJIBI KX PEIICHUS




[ToBTOpeHue, 0600IICHNE 1

32 cucrtemaTusanus 3Hanuii. OCHOBHbIE 1
burypsl, pakThbl, TEOPEMBI Kypca
CTEpEeOMETpUHU

33 Wrorosas KoHTpoJbHAS paboTa 1

34 [ToBTOpEHME, 0000IIICHUE U 1
CUCTEeMAaTH3alHsl 3HAaHHHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




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

» Maremarnka: ajaredpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHS.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomiie C.b. u
npyrue, AknuonepHoe obmectBo «M3matenpcTBo «IIpocBemnieHues

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHAIu3a, TEOMETPHSI.
['eomerpus. 10-11 kmacc. YueOHuk. bazoBblil 1 yriryOJI€HHBINA YPOBHU
Meroanueckre peKOMEHIalluK K YYEOHUKY

JI. C. AtanacsHa, B. @. byry3osa, C. b. Kagomiiea u ap.Mocksa
«IIpocsemenue» 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






