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INOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalpeIMETHBIX MU
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JIHUYHOCTHOTO
pa3BuTUa oOy4aronuxcs, GopMuUpoBaHUsA (DPYHKIHMOHATBLHOW MaTeMaTUYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX AUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
NPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUYalllMXCsl, a TaKKe KauyeCTB MBIIUJICHUSI, HEOOXOAMMBIX JUIsl aJanTaliyd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCUUIUINH €CTECTBEHHO-HAYYHOUM HANPABIEHHOCTH, TaK U T'YMaHUTaPHOU.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
NOHATUIHBIX OCHOB FT€OMETPHUH U MIOCTPOCHUH LIETIOYKN JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS U AKTHUBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHANIBHO BAXKHBIX KAadeCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS] — CYIIECTBEHHONO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyvaroluxcs  4epe3  oOeclieyeHHEe  BO3MOYKHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAaHUW U  JIEHCTBUH,
CHELM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNUs 00pa3oBaHMs
0 CTIICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIAJTHBIM HCIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
o0yJaroluxcs CpeIHeN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYyIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
ri1y0O0OKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HaHUAX B IPOPECCHOHATBHOM JEATEIbHOCTH.

JlocTHkeHHe LeM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0M ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
U U3y4yaTh pa3Hble SBJICHUS OKPYKAIOLIEro MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMHpoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJIEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCcykJIeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ad C
IPAKTUUECKUM COJIEP)KAHUEM;



e pa3BuTHE MHTEJIEKTYaJ IbHbIX " TBOPYECKUX CHOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBanue GbyHKIHOHATBHON IrPaMOTHOCTH, PEIEBAHTHOM
F€OMETPUU: YMEHHE PpACHO3HAaBaTh IMPOSBICHHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKHE MOJIENH, TPUMEHSITh OCBOCHHBIN
F€OMETPUYECKHUM amnmapar s PElIEeHHUs NTPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUs, U ONPENEIEHHBIM 00pa30M OpraHu3oBaHHas padoTa Hal
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmnourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensercas He TOJBKO M0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
o0y4eHHUs Ha YPOBHE CpPEIHEr0 00IIero 00Opa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMH OCYLIECTBIIUIOCH MOCIEIOBATEIBHO U MOCTYIATENIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOYy4yaroUIMXcs, pacliupss M
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
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Ha u3ydeHne reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Henenmo B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJ MEXAY TMPSAMBIMA B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: MEPIEHIUKYJIIPHBIC MPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  yroj, JMHEUHBIA yroJl  JIBYTPAHHOTO  yIJia.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa o TPEX MEepHEHINKYJIISIPaXx.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPAaBUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETpUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MNPSIMOU MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TomoOuple Tena B mpocTpaHcTBE. COOTHOIICHHS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

[Hunuaapuueckas MOBEPXHOCTD, oOpasyroiue AJIUHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMoOBepXHOCTU. [lwnmHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
TTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: oOCHOBaHUWE 1 BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyroIue U BbICOTa; OCHOBAHMS U OOKOBast MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETP; IJIOMIAAb MOBEPXHOCTU C(hEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl MIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanun Tem BpalleHWss W  MHOTOTPAaHHUKOB. MHOTOTPAaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OObEM MWIMHApPA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE



BekTop Ha miockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TMpaBWil JACUCTBUNH C BekTopamu. lIpsiMmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KoOpAnHATHO-BEKTOPHBIM
METO/I IIPHU PEIICHUH T€OMETPUUYECKUX 3a]1ay.



ININIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIeHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ IMUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUNA U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBHIOOP



Oynymedr mnpodeccnrn W Ppeanu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HAa TMPOTSKEHUU BCEU JKM3HH; TOTOBHOCTHIO K AKTUBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, TMOHWMAHHEM BIIWSHHUS
COIMAJIBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSIHUE MPUPOJTHON U COIMATILHOMN
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoO0ieM;
OpUCHTaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWMA i1 PEIIeHUS 3a7ad B
o0nacTh OKpyXKawImleld cpeapl, IUIAHUPOBAHHUS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOMIEH CPEJIbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH Uil Pa3BUTHs IMBUIN3AINN;, OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOW KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOrPaMMbl y4eOHOro IMpeaMera
«MareMaTuKa XapaKTePU3YIOTCSI OBJIJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 00VUAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUA — OKpYJCalowe20  Mupa,  NpuMeHeHue  J1O2UYECKUX,
uccied08amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEeMAaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpE/CIICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOT'O aHAJTN3a;

e BOCIPHHHUMATH, (OPMYJIUPOBATH MW  MPeoOpPa3OBbIBATh  CYKJICHUS:
YTBEPJIUTCIIbHBIC W OTPULIATEIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;
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e BBISBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpOTUBOpEeUHss B (pakTaxX, JaHHBIX, HAOIIOJCHUSIX U YTBEPXKICHUSX;
npejiaratb ~ KpUTEpUM  JJIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOATENIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BbIOMpaTh CHOCOO pemeHuss yd4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITETILHO CILJITAHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENIBHO (hOPMYIHPOBATH OOOOIICHHS U BBIBOBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOLIECCA, @ TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH JACPUIUTH MHGOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BONPOC U AJIA PELICHUS 3a]1a4H;

e BBIOMpaTh HWHPOPMAIMIO W3  HUCTOYHUKOB  PA3JIMUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUPOBaTh MH(POPMAIHIO, MPEACTABIATh €€ B pa3IMUHbIX (hopMmax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSITETIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vhuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCnedusaom

cGhOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.
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Oo0menue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh IOTYYEHHbBIN pPe3ybTarT;

B X07ie 00CYKJIeHH 3a]1aBaTh BOIIPOCHI IO CYLIECTBY OOCYX/1aeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BhICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOMCK
pELICHUS; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOI popme popMyIupOoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HWCHOJb30BAaTh  IMPEUMYIIECTBA  KOMAaHJIHOH U
WHIUBUYAIbHOM paOOThI MPU PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh 1IEJIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpenensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3ynbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHHUPOBaTh CBOM JIEWCTBHS C JPYTMMH 4JIE€HAMHU KOMAaH/[BI,
OLICHMBaTh KadyeCTBO CBOET0 BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesusl, obecneuusaiom

GopmuposaHrue cmMviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BEIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM II03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUHA
3a7a4M, BHOCUTb KOPPEKTHBbI B [ESITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;
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e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, IPSMas, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPABUIbHBIN MHOTOI'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BU
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlad Ha BBIYMCIIEHUE PACCTOSHUN MEXIy IBYMs
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYUCIECHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY

IIOCKOCTAMU, ABYT'PAHHBIX YIJIOB.
13



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOIIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEJICTAaBICHHYIO Ha YepTEXKax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEATbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TEOpEM, annapara ajareopbl; pemarth
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue 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,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUAMM: MHOTOTPAaHHHMK, BIHMCAHHBIN B cdepy u
ONMCaHHBIA OKOJO cdepsl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TeEJO
BpAIlICHUS.
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BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
0/TOOHBIX TEJI.

N300paxaTh u3yyaemble (UTYpHl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
dburyp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBarth NMOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpa, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOE IPOU3BEACHUE, pACKIaAbIBAaTh BEKTOp 10 JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTh TeomeTpuueckue (HaKThl i1 PEUICHUs] CTEPEOMETPUUYECKUX
3a7a4, [PEANOJIararoluX HECKOIbKO 11aroB PEIICHUs], €CJIM YCIOBUS IIPUMEHECHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate mpocremme reoMeTpuyecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOpPIMHATHOI'O METO/A.

Pemlarp 3amauM Ha [10KA3aTesIbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3lam WiIH aJropuT™MaMm, NpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a1a4.

[IpumeHaATs mOpocTEdlIe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBOINTHE NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYEeHHBbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIC IIOHATUSA B IPOLIECCE IIOUCKA pPELICHUs
MaTeMaTHYeCcKu C(HOPMYIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallUl Ha A3BIKE TIEOMETPUM, MUCCIEAOBATH IIOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 3a1a4U, CBA3AHHBIE C HAXOXKICHUEM IT€OMETPUYECKUX BEJIUMYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnunyectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTshI
1 BBenenue B ctepeoMeTpuio 10 1 0 https://m.edso0.ru/C503R7VIP
IT .
2 DAMBIE H ILIOCKOCTIL B HIPOCTPancTne . 12 1 0 https://m.edsoo0.ru/WT7NSO14T
[TapaniensHOCTh MPSMBIX U IIOCKOCTEN
IT
3 CPUCHATHYIIPHOCT TPANMBI 1 12 0 0 hitps://m.eds00.ru/V611APUCD
IJIOCKOCTEH
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 0 https://m.edso0.ru/R38METBTQ
5 MHoOrorpaHHUKH 11 1 0 https://m.edsoo.ru/XPW9U5FB2
6 OO0BEMBI MHOTOTPaHHHUKOB 9 1 0 https://m.edso0.ru/010FX2SJB
7 [loBTOpEHME: CEUEHUsI, PACCTOSIHUS U YIJIbI 1 0 https://m.edsoo.ru/L1AAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOTPAMME

16



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acos

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE PeCypChl
padoTshI padoThI
Tena Bpaienus 12 0 0 https://m.edsoo.ru/HYOWQL5KQ
OO6bEMBI TEN 5 0 https://m.edsoo.ru/B9ORVIYC9
B
CICTOPBL 1 KOOP/NIHATEL B 10 1 0 https://m.edsoo.ru/ANCLAGOMF
MIPOCTPAHCTBE
I1 000
OBTOPEHHE, 00 meHPuIe’ 7 1 0 https://m.edsoo.ru/DORV3P725
cUCTEeMaTH3aIlus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOI'PAMME
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https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

10 KJIACC

Tema ypoka

HOYPOYHOE IINTAHUPOBAHUE

KoanuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OCHOBHbIE TTOHSTHS
CTEPEOMETPHUU: TOUKA, TIPSIMAas,
IUIOCKOCTh, MPOCTPAHCTRBO.
[TpaBuia nzo0pakeHus Ha
PHUCYHKaX: NU300paKeHHUsI
TUIOCKOCTEH, apajuieIbHbIX
PSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

Ilonstus: MEPECCKA0IUCCA
IIJIOCKOCTH, IICPCCCKAIOIUCCA
npsiMad U MmiI0CKOCTb

https://m.edsoo.ru/D3VCI7UN4

https://m.edsoo.ru/NR6VJYCGK

[TonsTus: nepecexaromumecs
IIJIOCKOCTH, ITEPECEKArOIIUECS
psiMasi ¥ MIOCKOCTb.
Jnarmoctrueckass KOHTPOJIbHAS
pabota

https://m.edsoo0.ru/O6RNDFAMO

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB
Ha PUCYHKaX, Ha MPOEKIUOHHBIX
yepTexax

https://m.edsoo.ru/KMUQPILLO

HauanpHbie cBeneHus o kyoe u
MAPAMUJE, UX Pa3BEPTKU U

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

monenu. CeueHus
MHOTOTPaHHUKOB

HavanbsHbie cBeneHus 0 Kyoe u
UpaMue, UX pa3BEPTKU U
mozenu. Ceuenust
MHOTOI'PaHHHKOB

https://m.edso0.ru/AMQ3AJ3S5

10

11

12

[TonsATHE 00 aKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUU CTCPCOMCTPHMU:
AKCHUOMBI CTCPCOMCTPUH U
CJIICACTBHA U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
IIOCTPOCHHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUN U
CJIEICTBUS U3 HUX

B3aumHoe pacnonoxenue
HPSMBIX B IPOCTPAHCTBE:
NIEPECEKAIOINECS, TapallIeIbHbIE
Y CKPEILLMBAIOIINECS TPIMbIE

[TapayeabHOCTh NPSMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:

19

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX7QE1

https://m.edsoo.ru/YPKS5MLJL

https://m.edsoo.ru/13A98J6Z9

https://m.edsoo.ru/lUIW8KR5Q

https://m.eds00.ru/CS9VLQOLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

NapajulesbHbIE IPSMBIC B
MIPOCTPAHCTBE; MAPATIIETBHOCTh
TPEX ONPSIMBIX

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 g https://m.edsoo.ru/PO5J6D23U
[TapamiensHOCTE IPSIMON U
IUIOCKOCTH
v

14 [IBLC COHATPABIICHHBIMU https://m.edsoo.ru/LLJAVHVBW
CTOPOHAMH
v

15 PO MEALY TIPAMBIMIL B https://m.edsoo.ru/KGIMSOEUK
MIPOCTPAHCTBE
Yromn me

16 PO MEHULY TIDAMBIMI B https://m.eds00.ru/24L VWHOVS
MIPOCTPAHCTBE
ITapanmnensHoC OCKOCTEH:

17 PAVICJLHOCTD TLIOCKOCTEH https://m.edsoo.ru/BUSTQIHZT
napauIebHbIC IIOCKOCTH
CBolicTBa mapauieabHbIX

18 N p https://m.edso0.ru/OKQQK2ABA
ILUIOCKOCTEN
IIpocreiimre npoCTpaHCTBEHHbBIE

19 (GuUryphl Ha TNIOCKOCTHU: TETPAdIP, https://m.edsoo.ru/MRT13XP79
KyO, mapasienenumnes

20 [Moctpoenne ceuenunit https://m.edsoo.ru/DI3AX05J8

21 [ToctpoeHune ceuennit https://m.eds00.ru/20GC3ZP9P
KonTponbHas pabora no teme
"TTpsiMbI€ ¥ TUTIOCKOCTH B

22 p https://m.edsoo.ru/Bl1405QJEB
npoctpancTse. [lapamiessHoCTh
IPSIMBIX U IJIOCKOCTEMN"
Ileprme 0 7

23 PHCHAMKYIAPHOCTD TPAMOH H hittps://m.eds00.ru/RN45YBOSR

IIJIOCKOCTH: MIEPIICHIUKYJISIPHBIE

20



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R

IpsIMbIE B IIPOCTPAHCTBE

24

25

[Tpsimble mapanienabHble U

NEPNCHAUKYIIAPHBIC K IIJIIOCKOCTH

[Tpsimble mapanienabHble U

NEPNCHAUKYIIAPHBIC K IINIOCKOCTH

https://m.edsoo.ru/32MXRZDDL

https://m.edso0.ru/JPUOTOI3N

26

[Ipu3Hak nepnesauKyJIspHOCTH
IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

28

[Tpu3sHak neprneHIuKyJIIpHOCTH
IIPSIMOM M INIOCKOCTH

Teopema o npsimMoit
NEPIEeHIUKYISIPHON MII0CKOCTH

https://m.edsoo.ru/HD3D63S5P

https://m.edsoo.ru/YOIQSMOH1

29

30

31

32

Teopema o npsimoit
MEPIECHINKYJISIPHOMN TIIOCKOCTH

Teopema o npsimMoit
MEePIEHANKYJISIPHON TIIIOCKOCTH

[lepieHIUKYIIAp U HAKIIOHHBIE:
paccTosiHUE OT TOYKHU 10
IUIOCKOCTH, PaCCTOSIHUE OT
IPSIMOM 10 TUNIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE:
paccTosiHUE OT TOYKHU 10
IUIOCKOCTH, PaCCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH

https://m.edsoo.ru/81R5KU5RJ

https://m.edsoo.ru/HFKNPKZ7T

https://m.eds00.ru/638GKWY7V

https://m.edsoo.ru/AD6RCACRA

33

[lepnenquKynsp U HaKJIOHHBIE:
paccTosiHue OT TOYKH 110
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepnenauKynsip ¥ HaKJIOHHBIE:

https://m.edso0.ru/6P5BVV34R

21



https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

PACCTOAHUEC OT TOYKHU O
IIJIOCKOCTH, PACCTOAHUEC OT
HpHMOfI J0 IINIOCKOCTH

35

36

37

VYribl B IPOCTPAHCTBE: YIrodl
MEXIY NPSIMOM U INIOCKOCTBIO
JByrpaHHbI{ yroJ, JMHEHHBINA
yroJ ABYTPaHHOTO yria
JByrpaHHbI{ yroJ, TMHEHHBIN
yroJ ABYTPaHHOTO yTriia

https://m.edsoo.ru/PSFIXUAL1LI

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/ML0ZZYZC7

38

[IepnieHAUKyYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYISIPHOCTHU ABYX
IJIOCKOCTEMN

https://m.edsoo.ru/YROQDSM9NH

39

[IepnieHAUKyYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYISIPHOCTHU ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

41

42

[TepnieHIMKYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
MEPIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEN

Teopema o Tpéx
NEPIEHUKYIIIpax
Teopema o Tpéx
NEPIEHIUKYIIpax

https://m.edsoo.ru/TS8OAINH2

https://m.edsoo.ru/OW5LZ1RVZ

https://m.edsoo.ru/OP44KE54N

43

44

Teopema o Tpéx
MEePIEHIUKYIIApax

KOHTpOJ’IBHaSI pa60Ta 10 TCMaM

22

https://m.eds00.ru/OWG81WDV3

https://m.edsoo.ru/\VOXABPOPB



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

"TleprieHIUKYISIPHOCTD MPSIMBIX U
mrockocte" u "Y il MexIy
NPSAMBIMH U TIJIOCKOCTSAMU"

45

ITonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOTPAaHHUKA, BBIYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAHHUKH;
pa3BEpTKa MHOTOI'paHHHKA

https://m.edsoo.ru/L5FTEZ80QX

46

[Ipu3ma: n-yronpHas npusma;
IPAaHU U OCHOBAHUs IIPU3MBIL;
IIpsiMasi ¥ HaKJIOHHAs IIPU3MBI;
O0KOBast U OJIHAsI IOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamenenunen,
IIPSIMOYTOJIBHBIN ITapaJUICIICIIUIIE]
U €ro CBOMCTBA

https://m.edso0.ru/ITCOB1WIO

48

[Tupamupa: N-yroypHas
NpaMua, paHud U OCHOBAHHE
NUpaMuJIbl; OOKOBAs U MOJIHAS
MTOBEPXHOCTh MTUPaAMU/IBL;
IIpaBUJIbHAS U yCEUEHHAs
UpaMua

https://m.eds00.ru/ATOFX00PA

49

[IpaBUIIBHBIE MHOTOTPaHHUKMU:
IMOHATHUEC MMPABUIIBHOT'O
MHOI'OI'paHHHUKA; ITpaBUJIbHAA
npu3sMa 1 npaBuJibHasA IUPaMHIa,
NpaBUJIbHAS TPEYroJbHAS
HpaMuza U MPaBUIIbHBINA
TeTpadp; Kyo

23

https://m.edsoo.ru/LWNGFZTWE



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE

50

IIpencrasieHue o NpaBUIBHBIX
MHOI'OI'paHHHMKAaX: OKTa’3Ip,
JOJIEKa’Ip U UKOCAIP.

https://m.eds00.ru/06SH02IDD

o1

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO TOUKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B IMPaAMHJIAX,
napauelenunenax, NpaBUIbHbIX
MHOI'OI'paHHHKaX

https://m.edsoo.ru/SWEUC9ENR

52

Briuncnenune 31eMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JIMaroHalu, yIiibl

https://m.edsoo.ru/EUP4AMN760

53

[Tnomans GOKOBOI MOBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTH IIPSIMOM
IPU3MBI, IUIOIIA/(b OCHOBAaHUH,
TeopemMa 0 OOKOBO MOBEPXHOCTH
IIPSAMOM TIPU3MBI

https://m.eds00.ru/SQY9XSIL6

54

[Tnomane 60KOBOI MOBEPXHOCTH
Y ITIOBEPXHOCTHU IIPaBUIIbHOMN
MTUPAMH/IBI, TEOpEMa O TUTOIIAIN
OOKOBOM TOBEPXHOCTH YCEUEHHOMN
TUPaAMUJIBI

https://m.edsoo.ru/R22FHBG60

55

56

KonTposnbnas pabora no teme
"MHororpaHHuku"

[TousaTtue 00 00BEME

[EEN

https://m.edsoo.ru/VHYNJOMQD

https://m.edso0.ru/GM1LC394G

57
58

O06bEM UupamMu/Ibl

O0BEM TUpaMHUTBI

https://m.edso0.ru/B307P8WTC

https://m.edsoo.ru/PQZ9ED3YF

59

O06bEM upamMuIbl

R R

o O o o

24

o o o o

https://m.edsoo.ru/RZ8BITMU9



https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9

60

O06BEM nupamMuIb1

https://m.edso0.ru/OHRFO2LCT

61
62

O0BEM TIPU3MBI

O06BEM pu3MBbI

https://m.edsoo.ru/YEQP63ZD4

https://m.edsoo.ru/B46EMRRGE

63

64

O06BEM pu3MBbI

KonTponbhas pabota no teme
"OO0BEMBI MHOTOTPAaHHUKOB"

N R e

o O o o

[EEN

o O o o

https://m.edsoo.ru/FIMQWG6KFT

https://m.eds00.ru/23S50180N

65

[ToBTopenue, 0600IIeHNE
crucTeMaTu3alus 3HaHH.
IToctpoenue ceuenuii B
MHOT'OI'PAHHUKE

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTopenue, 0600IEHNE
cucTeMaTu3alus 3HaHUM.
Brluncnenue paccToOsSHAN: MEXY
JBYMsI TOUKaMH, OT TOYKH J10
IPSIMOM, OT TOYKH JO IJIOCKOCTH,
MEXIY CKPELIUBAOIIUMUCS
IPSIMBIMU

https://m.edsoo.ru/HKP613JUC

67

HrtoroBast KOHTpoOJIbHASA
pabota/llpomexxyTouHas
aTTecTanus

https://m.edsoo.ru/KB3EK0A9U

68

[ToBTOpEeHnue, 06001EeHNE
cUCTEMaTU3alus 3HaHUM.
Brruncnenue yrios: Mexay
CKPEIIMBAIOIINUMUCS IPSIMBIMH,
MEXy MPSIMOI U MJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXKIY
IUIOCKOCTSIMU

25

https://m.edsoo.ru/X7CJU5LO0



https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

Cdepa u map: ueHTp, paauyc,
JIUaMeTp; TUTOMIA b TOBEPXHOCTH
cepsl

B3aumMHoe pacrnionioxenue
cepsl U TIOCKOCTH;
KacaTelbHasl IJIOCKOCTh K cdepe;
iomanb cheps

N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

Hunuuaapudeckasi TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh

HUIMHIPUYECKON MMOBEPXHOCTH

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3lI

https://m.edsoo.ru/QDCFS8UGXE

https://m.edso0.ru/8516BBEO7

Hununapap: ocHoBaHUs U OOKOBast
MMOBEPXHOCTh, 00pa3yromast u
0Cb; IJI0II1a]b OOKOBOH U
MIOJIHOM MMOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

N3o0paxkenue muimHapa Ha
mockocTH. Pa3zéprka
mrHapa. CeueHus MMHIpa
(TTOCKOCTHI0, TTapalIeIbHOM
WJIH TIEPICHAUKYISIPHON OCH
UIAH]IPA)

27

https://m.edsoo.ru/OY MSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

Konnueckas noBEpXHOCTB,
o0pa3yronye KOHUYECKOn
IIOBEPXHOCTHU, OCh U BEpIIUHA
KOHUYECKOW ITOBEPXHOCTU

https://m.edso0.ru/H64QF3E6GR

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yrolas U 0Ch; IJIOMIAIb
OOKOBOW M IMOJTHON MTOBEPXHOCTH

https://m.eds00.ru/Q4EUBB6GT

10

Yceu€HHBII KOHYC: 00pa3yromme
U BBICOTA, OCHOBAaHUA U OoKOBas
IIOBEPXHOCTH

N3o06paxenne koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIIOCKOCTBIO,
MapajieIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPILUHY)

https://m.edsoo.ru/80VNITU20

https://m.edsoo.ru/OPVICKUYU

11

12

13

KOM6I/IH8.I_II/ISI TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

MHororpasHHuk, ONUCaHHbIN
okono cepsr; chepa, BiricaHHAS
B MHOTOTPaHHUK WJIH B TEJIO
BpAaIICHUS

[TousiTue 06 00BéMe. OCHOBHBIE
CBOIicTBa 00BEMOB TEI

https://m.edsoo.ru/4AVHGTY X8F

https://m.edsoo.ru/RMYY1STLP

https://m.edso0.ru/ACENHGLOZ

14
15

O06BEM UIMHIpA, KOHyCa

O06BEéM mapa u rwiomaas cheps

https://m.edsoo.ru/\W8TGN5Z799

https://m.eds00.ru/G7TAYCMITT

16

[TogoOHEbIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY

28

https://m.edsoo.ru/4AN04FYUUX
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https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX

IJIOIIAIMU [TIOBEPXHOCTEH,
00BEMaMU TOTOOHBIX TET

17

18

19

Konrponsnas pabora mo remam
"Tena Bpamenus" u "OO0beMbI

Ten"

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

CrnosxeHue ¥ BBIYUTaHUE
BEKTOPOB

https://m.edsoo.ru/KCOMHJ5SWW

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

20

21

22

YMHOKEHUE BEKTOPa Ha YUCIIO

Paznoxenune BekTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOpaM.
[IpaBuno napamnenenumnena

Pemenune 3ama4, CBSI3aHHBIX C

MPUMEHEHUEM TTPaBUJI JEHCTBUI
C BEKTOpamMu

https://m.edsoo.ru/4H7PLGBI1

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPU5S

23

KoopanHaTHO-BEKTOPHBIN METOJ
IIPU PELICHUN F€OMETPUYECKHUX
3a1a4

https://m.edsoo.ru/BBI1139Z7U

24

[IpssMoyronpHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3agayu B
KOOpJAMHaTax

https://m.edsoo.ru/X9TSDNSQ3

25

26

Yron Mexay BEKTOpaMH.
CkansipHO€ pou3BeieHne
BEKTOPOB

Brruncienue YTJIOB MCIKAY

29

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84



https://m.edsoo.ru/KC9MHJ5WW
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https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84

IMPsAMBIMHA U INIOCKOCTAMU

27

28

29

30

KontponbHas pabora no reme
"BekTophl 1 KOOpAMHATHI B
npocrpaHcrae”

IToBTOpEeHME, 0000IIEHNE U
CHCTEMaTH3aIHs 3HAHUH.
OcHoBHBIE GUTYPBI, (DAKTHI,
TEOPEMBI Kypca IIIaHUMETPUN

[ToBTOpEeHME, 0000IIEHNE U
cCHCTEMaTH3alus 3HAHUM.
OcHoBHbIe GUTYPBI, PAKTHL,
TEOPEMBI Kypca IIaHUMETPUHU

[ToBTOpEeHME, 0000IIEHNE U
cUcTeMAaTH3anus 3HAaHUN. 3a1auun
IJITAHUMETPUHU U METOJIBI KX
penieHus

https://m.edsoo.ru/NSKELEBHL

https://m.edsoo.ru/16ASE1TYU

https://m.edsoo.ru/VEMVY73YE

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTH3alus 3HaHWiA. 3a1aun
TUTAHUMETPUHN U METOJIbI X
pelieHus

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHWH.
OcHoBHbIE QUTYpPBI, aAKTHI,
TEOpPEMBI Kypca CTepEOMETPUN

https://m.eds00.ru/ZY6BYLY7W

33

34

Wrorosas koHTposibHAs paboTa

IToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HaHUH

30

https://m.edsoo.ru/\VP8CXOC4C

https://m.eds00.ru/70QSTDCAP
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https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJTACC
Koxa .
IIpoBepsieMble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHust
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, psSMasi, INIOCKOCTb
25 [IpuMeHSITh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX TPH pPEHICHUU
' reOMEeTPUYECKUX 3a/1au
- OnepupoBaTh NOHATUAMU: APATIIEIBHOCTD U MEPIEHAUKYIIPHOCTb IPAMBIX U
' IUIOCKOCTEH
24 KnaccupumupoBarh B3aMHOE pPACHOJOXKEHHE NPSAMBIX M IJIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh MOHATHIMHU: IBYTPAHHBIA YTOJI, TPAaHHU JABYTPAHHOTO yTiia, pedpo
7.5 JIBYTPAaHHOTO YIJla, JIMHEHHBIA yrojl JBYTPaHHOTO YIJjla, TpajycHas Mepa
JIBYTPaHHOTO yTJia
- OnepupoBaTh TMOHSATHSAMH: MHOTOTPAHHHK, BBIMTYKIBIA W  HEBBITYKJIBIH
' MHOT'OI'PAaHHHK, 3JIEMEHTHI MHOTOTPAaHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
24 Pacnio3HaBaTh OCHOBHbBIE BHUJbl MHOTOIPAaHHMKOB (IUpamMujaa, IpHU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieenumnes, Kyo)
Knaccugpunmponartsb MHOTOTPaHHUKH, BEIOMpast OCHOBAHUS
7.8 KJaccu(uKauy (BBITYKJIble M HEBBITYKJIblE MHOIOIPAaHHHMKH, IPAaBUIbHBIE
MHOTOTPaHHHUKH, IPSMbIC U HAKIIOHHBIE TTPU3MBI, TTApajICIICITUTIC IBI)
7.9 OmnepupoBaTh MOHATUSIMH: CEKYIIasi TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
210 OOBSACHATh TPUHIMITEI TTIOCTPOCHUSI CEUYECHUH MHOTOTPAHHUKOB, HCIIONIB3YS
' METO/I CIIEJIOB
CTpouTh ceueHNs] MHOTOTPaHHUKOB METOJOM CJIEJIOB, BBITOJIHATH (BBIHOCHBIEC)
7.11 IUIOCKHE YEepPTEeKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUA CBEPXY,
cOOKYy, CHU3Y
7.12 Pemrate 3amaun Ha HaXOXJIEHHE T€OMETPUYECKUX BEIMYUH 10 00pa3nam Miu
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7.13

7.14

7.15

AJIropurMaM, MNpUMCHAA HU3BCCTHBIC AHAJIMTHYCCKHUEC MCTOABLI IMPH PCUHICHUU
CTAaHAAPTHBIX MATCMATHUYCCKUX 3aJldad Ha BBIYHUCICHUC paCCTOSIHI/Iﬁ MCKOY
JAByMA TOYKaMH, OT TOYKH JO HpﬂMOfI, OT TOYKH 10 INIOCKOCTH, MECKIY

CKPCIIUBAOIIMUMUCSA ITPAMBIMU

Pemath 3amaun Ha HAXOXJICHWE T€OMETPUYCCKHUX BEIMYMH MO 00pa3lam WiIH
aIropuTMaM, IMPUMEHSSI HU3BECTHBIE AHAIMTUYECKHE METOAbl IPHU PEIICHUU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJa4 Ha BBIYMCICHHE YIJOB MEKIY
CKPELIMBAOIMIMMUCSA TPSIMBIMH, MEXAY HPSAMOHM M IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boeruncnsate 00bEMBI M TUIOMIAIA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpHU3Ma,
nupaMuja) C TpUMEHEHHEeM (OpPMYIN, BBIYHCIATH COOTHOIICHUS MEXKIY
MJIOMIAIIMU TTIOBEPXHOCTEN, 00bEMaMK 1MOJOOHBIX MHOTOTPAHHUKOB
OnepupoBaTh TOHATUSIMH: CHMMETPHUS B TMPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMCETpPUHU, HCHTP, OChb U IINIOCKOCTb CUMMCTPHHU (1)I/IprBI

7.16

7.17

7.18

W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPEICTaBIECHHYIO Ha YepTexax
U PUCYHKax

[TpumensTs reomeTpudeckre GaxKThl ISl PEIICHUS CTEPEOMETPUIECKUX 3a/1a4,
MPEANOIAraloluX HECKOIbKO IIArOoB PEIICHMs, €CIM YCIOBUS IPUMEHEHUS

3a/laHbl B IBHOU (hopMme

[IpuMeHaATs,  mpocTEdiMe  NpOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMETPUUCCKUX 3a1a4

7.19

7.20

HpI/IBO,[[I/ITB IMPUMEPBI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIPUPOAC U KU3HU,

PaCIIO3HaBaTh MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IprMeHATH MONy4YEHHBIE 3HAHMS HA IPAKTUKE: aHAIU3UPOBATh peEalbHBIC
CUTyallUd M INPUMEHATb U3YyYEHHBIC IOHATHS B IIPOLIECCE IMOMCKA PEILICHUS
MaTeMaTHU4ecKu Cc(OpMyIHpPOBAaHHOW MPOOJIEMBbI, MOJEIUPOBATH peaJbHbIE
CUTyallUd Ha A3bIKE TIE€OMETPHUM, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM TE€OMETPUYECKHX IOHATUH M TEOpeM, ammapara airedpsl,
peliarb MPaKTUYECKHUE 3a]auM, CBA3AHHBIE C HAXOXICHUEM IE€OMETPUYECKHUX

BCJIMYUH

11 KUIACC
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Kon

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

MPOBEPSIEMOT0 .
00pa3oBaTeJILHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MOHATUSAMH: NWIHHIPUYECKAs MOBEPXHOCTh, OO0pa3yroIue
6.1 WIMHAPUYECKOW  TOBEPXHOCTH, LWIMHADP, KOHHYECKash IOBEPXHOCTH,
00pa3yronre KOHHYECKOW TOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (UIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TNl BPALCHUS
6.4 KnaccudunupoBars B3aMMHOE pacioiosKeHHe CPEPHI U MIIOCKOCTH
OmnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
6.5 CErMEHTA, IIAPOBOM CJIOH, OCHOBAaHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS,
IapOBOM CEKTOP
6.6 Beraucnare  00bEMBI M IIIOMIAAM  MOBEPXHOCTEH  Tel  BpAICHHS,
' TCOMETPHUYCCKUX TEJI C MPUMEHEHUEM (HOpMYJT
6.7 OnepupoBaTh NOHSATHSIMH: MHOTOI'PAaHHUK, BIIMCAHHBIA B Cepy M ONMUCAHHBIN
' oKkoJ10 cepsl, chepa, BucaHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHHUS
6.8 BBIUMCIIATE COOTHONICHUST MEXIY IUIOIAISIMH TOBEPXHOCTEH W 00BEMaMu
' MOAO00OHBIX TEJ
6.9 N3ob6paxaTs m3y4aemble (GUTYpl OT PYKH M C TPUMEHEHHEM IPOCTBIX
' 4epTEXHBIX HHCTPYMEHTOB
6.10 BEIMomHATE (BBIHOCHBIC) IUIOCKHE YE€PTEXU M3 PHCYHKOB MPOCTHIX 0OBEMHBIX
' buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUSHHSI TEJ BPAIICHHSI
W3BnekaTh, WHTEPIPETHPOBATH W  MpPeoOpa3oBBIBATh HMHPOPMALHUIO O
6.11 IPOCTPAaHCTBEHHBIX TEOMETPUUECKHIX (HUTypax, MPEACTaBICHHYIO Ha YepTexkax
U pUCYHKaX
[IpumensTh reomeTprueckue (HakThl U PEIICHUS] CTEPEOMETPUIECKHX 3a/ad,
6.12 MPEIoJIaraloliuX HECKOJbKO IIaroB PEIIeHUs, €CIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU opMme
6.13 OreprpoBaTh MOHITHEM: BEKTOP B IIPOCTPAHCTBE
BBIMOMHATE  JSWCTBHSI  CIIOKEHHST BEKTOPOB, BBIYMTAHHS BEKTOPOB U
6.14 YMHOXXCHHUSI BEKTOpa Ha YHUCIO, OOBSACHATh, KaKUMHU CBOWCTBAMHU OHHU
o0najaroT
6.15 [TpumeHATs paBHUIIO MapajuIeNenuIe/ia IPH CII0KEHUN BEKTOPOB
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6.16

6.17

6.18

OnepupoBaTh NOHATUSIMHU: JAEKApPTOBBl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
BEKTOPAMH, CKAJIPHOE IPOMU3BEACHHE BEKTOPOB, KOJUIMHEAPHBIE W

KOMILJIAaHAPHBIC BEKTOPLI

HaXOI[I/ITB CYMMY BC€KTOPOB U INPOU3BEACHHUE BCKTOPA HA YHCIO, YIOJ MCKIY
BCKTOpaMH, CKaJIIpHOC IIPOU3BEACHHUE, paCKiIaJblBaTb BEKTOP II0 ABYM

HEKOJUIMHEAPHBIM BEKTOpaM

3aI[aBaTb IIJIOCKOCTH YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

Pemate HpOCTCfIIJ.IPIG FCOMCTPHUYCCKUC 3aJadu Ha HNPUMCHCHUC BCKTOPHO-

KOOpAUMHATHOTO METOAa

6.20

6.21

6.22

6.23

Pemate 3amaun Ha JOKa3aTeNbLCTBO MAaTEMAaTHMYECKHMX OTHOIIEHUH H
HaXOXXJICHWE TEOMETPUYECKUX BEJIMYMH MO0 00pa3laM WIH ajJropuTMawm,
MPUMEHSST U3BECTHBIE METOJIbI MPU PEIICHHH CTaHIAPTHBIX MATEMaTHYCCKUX
3a1a4

[IpuMeHATh  TpOCTEHIIME MPOrpaMMHBIC  CPEICTBA M AJICKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECCKUX 3a1a4
[IpuBoAMTL NpUMEpPHl MaTEMATHYECKUX 3aKOHOMEPHOCTECH B TIPUPOJE H
JKW3HH, pACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONY4YEHHbIE 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATh peajbHbIC
CUTYyallMd W TPUMEHSATHh M3YYCHHBIC TOHSITHS B IMPOIECCE MOMCKA PEIICHUS
MaTeMaTHu4ecku CHOpPMYITUPOBAHHON MpoOIeMbl, MOAECTUPOBATH peajbHbIC
CUTyallMd Ha S3bIKE TEOMETPUM, HCCIEOBaTh IOCTPOEHHBIE MOJEIH C
UCIIONIb30BaHUEM T'€OMETPHUECKUX TOHSATHA M TEOopeM, armapara anreOpsl,
pemiaTh MPaKTUYECKUE 3a/layd, CBS3aHHBIC C HAXOXXJEHHEM T'€OMETPUUYECKHUX

BCINYHNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

7.1

7.2

7.3

I'eomerpus

OcHOBHbIE MOHATUS CTEpeOMETpUH. Touka, IpsmMasi, IIOCKOCTb, IPocTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM MOCTPOEHHH CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUH U CIEICTBHS

U3 HUX

B3aumHoe pacnosokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKaIoLUecs], napauieIbHble U
CKpeluBaromuecss mnpsmMele. [lapamiensHOCTh NPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE:
mapaljICJIbHBIC IPAMBIC B ITPOCTPAHCTBE, MAPAJUICIIBHOCTD TpéX MMpAMBIX, MAPATUICIIBHOCTD
NPSIMOM U MJIOCKOCTU. YTUIBI C COHAIPABIEHHBIMU CTOPOHAMHM, YIOJI MEXAY NMPSMbIMU B
npoctpancTBe. [lapayyienbHOCTh MIIOCKOCTEH: TapajuielibHblE IUIOCKOCTH, CBOMCTBa
napajuieNbHbIX IIockocTeil. [Ipocrelimme mpocTpaHCTBEHHbIE (DUTYpPHI HA TIIOCKOCTH:

TeTpa’p, Ky0, napajuiesenunea, HoCTPOCHNE CeUeHU

[lepneHUKYyISpHOCTE HPSAMOM M IJIOCKOCTH:  NEPIEHAMKYJSPHbIE IpPsMBIE B
IIPOCTPAHCTBE, IPSAMBIE IapajlIeIbHbIE W MEPHNEHAUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
MEPHEHIUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpEeMa O IMpsSMON NEPIEHAMKYIISIPHON
IIJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJ MEXAY IPSAIMOM M IUIOCKOCTBIO, JBYTPaHHBIN
YroJ1, IMHEWHBIN YroJl ABYTPaHHOro yriia. Ilepnenaukymsp u HakJIOHHBIE: PACCTOSIHUE OT
TOYKHU JI0 TJIOCKOCTH, PACCTOSHUE OT MPSIMOM 1O IUIOCKOCTH, HPOEKIMs (QUrypbl Ha
IJIOCKOCTh. [lepneHInKyIsIpHOCTh IUIOCKOCTEH: IPU3HAK NEPIEHAUKYISIPHOCTH JIBYX

mockocTeil. Teopema o TpEX MepreHIuKyIspax

7.4

[loHsiTHE MHOrOrpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTIOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yroybHas npusMma,
IrpaHd W OCHOBaHUS NPU3MBI, MpsiMass M HAKJIOHHAs NpU3MbI, OOKOBas U TMOJIHAs
MIOBEPXHOCTh mpu3Mbl. [lapamenenunen, NpsAMOYrOJNbHBIM MapajuICNICNIAIIE] U €T0
cBoiictBa. [Tupamuja: nN-yronpHas nupaMuja, rpaHd U OCHOBaHHE MUPAMHJIbI, OOKOBAs U
[IOJIHAsl IIOBEPXHOCTh NHMpaMUAbl, NpPABWIbHAsA W YCEUEHHas MNUpamMHuaa. DJIEMEHTHI
npu3Mbl M nupamuisl. [IpaBuibHBIE MHOTOIpaHHMKH: TOHATHE IPaBUIBHOTO

MHOT'OrpaHHUKa, [paBUJIbHAA IIPpU3Ma U IIPpaBUJIbHAA ITUpaMU A, IIpaBUJIbHAaA TPCYroJbHasA
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7.5

nupaMMia W OpaBWIbHBIM  TeTpasnap, kyO. IlpencraBnenne o  IpaBHIBHBIX

MHOTI'OrpaHHUKAxX: OKTadAp, AO0ACKA3Ap U UKOCA3APYruc CeuecHus IMPU3MBI 1 TUPAMUbI

CumMMeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKHU, IPSAMOMW, IJIOCKOCTH.

OIEeMEHTHI CUMMCTPUH B ITUpaMUJax, mapalICJICnuIcaax, paBujIbHbIX MHOT'OI'PAHHHUKAX

7.6

Bbruuciienue 31eMEHTOB MHOTOTPAaHHUKOB: p&€Opa, quaroHaiu, yrisl. [lnomans 60xoBoi
IIOBEPXHOCTU U IIOJIHOM MOBEPXHOCTH MPSMOU MPU3MBI, IUIOLIAJb OCHOBAHUN, TEOPEMA O
OO0KOBOM OBEPXHOCTHU NPAMOM npu3Mbl. [1omans 60KOBOM MOBEPXHOCTH U IOBEPXHOCTH
NPaBUIBHON MUPaMUIBI, TeOpeMa O IUIOMIAAN Yyceuy€HHOM mnupamuabl. [lonsrue 00

00béMe. O0BEM TUpaMUIbI, TPU3MBI

7.7

HO,I[O6HI>I€ TCJIa B IIPOCTPAHCTBC. CooTHOIIEHUS MCXKAY IIomaasasMunu HOBerHOCTCﬁ,

00bEMaMU MTOI00HBIX TENT

11 KUIACC

Koxa
6

6.1

6.2

IIpoBepsieMblii 3JIeMeHT cO/iep:KaAHUSA

I'eomerpus

Hununapuyeckas MOBEPXHOCTb, 00pasyrollye UIHJIMHAPUYECKOM IOBEPXHOCTH, OChH
UWIMHIPUYECKONH moBepxHOCcTU. [lummHap: ocHoBaHMS U OOKOBas TOBEPXHOCTD,
oOpasyromas U oCh, TUIOIIaAb OOKOBOW M MTOJIHOW TTOBEPXHOCTH

Konnueckass moBepxHOCTb, 0Opa3yrollle KOHHYECKOH MOBEPXHOCTH, OCh M BEpLIMHA
KOHHYECKOW MoBepXHOCTH. KOHYyC: OCHOBaHME M BepIIMHA, 00pa3yromas U oCh, IIONIAlb

OOKOBOH U MOJHON MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolue U BbICOTa, OCHOBAHUS

u OOKOBast IMOBEPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: meHTp, paauyc, AMaMeTp, IUIOMIAJb MOBEPXHOCTH cdepbl. B3aumuoe

PAacCIIOJIOKCHHUC C(bepbl " IJIOCKOCTH, KaCaTCJIbHas IJIOCKOCTh K C(bepe, iomanab C(l)epLI
I/I306pa)i(eHI/Ie TCJI BpallICHUS Ha IMJIOCKOCTHU. PaBBépTKa OUIMHApPA U KOHYCa

KomOuHammu Teyn BpalleHHs W MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMUCAHHBIA OKOJIO
cdepsl, chepa, BiucaHHAs B MHOTOIPAHHUK, WJIH TEJIO BPAIICHHSI

[Tonstne 006 o00BEMe. OcHOBHBIE CcBOIcTBa 00BEMOB Ten. TeopemMa 00 o00bEéMe
pSIMOYTOJIBHOTO Tapauiesienunena u ciaeactsus u3 He€. OOBEM IWIMHIpPA, KOHYCA.

O6béM mapa ¥ miomaib chepol

6.7

[TogoOubie Tenma B mpoctpaHcTBe. COOTHOLIEHUS MEXAY TUIOMIAJSIMU TOBEPXHOCTEH,

00BéMaMU TTOJOOHBIX TET

6.8

Ceuenuss uwmnuHApa (MapauIeIbHO W TEPHEHIUKYJSIPHO OCH), CEUeHHs KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPIINHY), CeUeHuUs 11apa
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6.9

6.10

Bekrtop Ha miockocty W B mpocTtpaHcTBe. COKEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOopa Ha 4ucio. PasiioxkeHue BekTopa Mo TpEM HEKOMIUIAaHAPHBIM
BekTopaM. [IpaBuino mapamnenenumnena. Pemienue 3amad, CBSI3aHHBIX C MPUMEHEHHEM
MpaBuI ICUCTBUI C BEKTOpAMH

[IpsmoyronbHasi cucreMa KOOpAuWHAT B mpocTpaHcTBe. KoopauHaTtel — BeKTOpa.
[Ipocreiimue 3amayn B KOOpJAMHATaxX. Yroa Mexnay Bekropamu. CkansipHoe
MPOU3BE/ICHUE BEKTOPOB. BpIUuMcCIeHHWE YIVIOB MEXJIYy HNPSIMBIMH U IJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELLIEHUN T€OMETPUYECKUX 3a1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeGOBAHUS K NMPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHOW MPOrpaMMBbl CPeHEro 001ero 00pa3oBaHus

Bnagenue MeronaMu J10Ka3aTeNbCTB, alTOPUTMAMM PELIECHUS 3ajad; yMEHHE
dopMynupoBaTh W  ONEPUPOBATh IOHATUAMHU: OIpENEICHUE, aKCHOMa,
TE€OpeMa, CIEJICTBUE, CBOICTBO, INPHU3HAK, [10KA3aTEIbCTBO, PABHOCHJIbHBIE
(GOopMyNIMpPOBKM; IPUMEHATh HX; YMEHHE (OPMYIHUpOBaTh OOpaTHOE U
IPOTUBOINOJIOKHOE YTBEPXKACHHUE, NPUBOJIUTH NHPUMEPHl U KOHTPIPUMEPHL,
MCIIOJIb30BaTh METOJ MaTEMaTUYECKON MHIYKLUH; IPOBOJUTH 1OKA3aTEIbHbIE
paccyXAeHMs] NpU PEIICHUU 3a]ad, OLEHUBATh JIOTMYECKYIO IPABHIJIBHOCTD
pacCyXIeHU; yMEHHE ONIEPUPOBATh MOHATUSMU: MHOKECTBO, IIOAMHOXKECTBO,
omepaluy  HajJ  MHOXXECTBaMH; YMEHUE  MHCIIOJIb30BaTb  TEOPETHKO-
MHO’KECTBEHHBIM amnmnapar sl ONUCaHMs PEAIbHBIX MPOLIECCOB U SABJICHUHN U
IpY PEUICHUH 3aJad, B TOM YHCIE M3 JPYTUX Y4EOHBIX MPEIMETOB; yMEHUE
ONEepUpOBaTh MOHATUAMM: Tpad, CBA3HBIM Tpad, IepeBo, LMKI, Tpad Ha
IUIOCKOCTH; YMEHME 3ajJjaBaTh U ONUCHIBaTh Ipadbl pa3iIMYHBIMU CIIOCOOaMU;

HCIIOJB30BaTh Fpa(I)BI IIpU pCUICHUH 3a1a4

YMeHue onepupoBaTh NOHATUIMU: HATYPaJIbHOE YUCIIO, LIEJIOE YUCIIO, CTETIEHD
C LedbIM IIOKa3zaTeleM, KOPEHb HAaTypalbHOH CTENEHH, CTENEeHb C
palMoOHalIbHBIM II0KA3aTeleM, CTENEHb C JEHCTBUTEIBHBIM ITOKA3aTeleM,
Jorapu(m 4ucia, CHHyC, KOCHHYC U TaHT€HC IPOU3BOJIBHOIO YUCIIA, OCTATOK
0 MOZYJII0, PAalMOHAIBHOE YHWCIO, HMPPAlMOHAIBHOE YHCIO, MHOXKECTBA
HaTypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIBHBIX YHCEI; YMEHHE
UCIIOJIb30BaTh MpPHU3HAKU JEIMMOCTH, HAWMEHBIIMH OOIUH JenuTeNlb WU
HaMMeHblllee ofIlee KpaTHOe, anropuT™M EBkmuaa mnpu pemieHuu 3ajaad;
3HAaKOMCTBO C Pa3jMYHbIMH MO3ULIHUOHHBIMU CHUCTEMaMHU CUMCIICHHS; YMEHUE
BBIMOJIHATh BBIYMCIICHHWE 3HAYEHMH M MNpeoOpa3oBaHUsl BBIPAXKEHUH CO
CTeMeHs MU U Jorapupmamu, MpeoOpa3oBaHUsl JIPOOHO-PALIMOHAIBHBIX
BBIPQKCHHUM; YMEHHE OINEpPUPOBaTh IOHATHUSAMHU: IOCIEJOBATEIbHOCTb,
apudmernyeckas TMporpeccus, TreoMeTpUYecKas Iporpeccusi, OEeCKOHEYHO

y'6BIBaIOH_Ia$I TCOMETpHUUCCKaA IIporpeccus, YMCHUC 3agaBaTb
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MOCIE0BATEIbHOCTH, B TOM YHCIE C MOMOIIBIO PEKYPPEHTHBIX (GopMyIT;
YMEHUE OIEpUPOBATh MOHATHUAMH: KOMIUIEKCHOE YHCIIO, COMPSKEHHbBIC
KOMIUIEKCHBIE YHUCJa, MOAYJIb W apryMeHT KOMIUIEKCHOro 4wucia, (opma
3allUCU  KOMIUIEKCHBIX 4YHCel (reOMETpUYECKasi, TPUTOHOMETpUYECKas U
anrebpanyeckasi); yMeTb NPOU3BOAUTH apudmernyeckue JEHCTBUS €
KOMILJIEKCHBIMH YMCIIAMU; IPUBOAUTH IPUMEPHI UCIIOJIb30BAHUSI KOMILIEKCHBIX
4yycell; OMNEpPUPOBaTh MOHATHUSAMHU: MaTpuua 2xX2 u 3x%3, onpenenuTeb

MaTpHULIbl, FEOMETPUUECKUN CMBICII ONIPEAETUTENS

YMeHue onepupoBaTh IOHATUSMH: pPalMOHAIbHBIE, HpPpPALUOHAIbHbIC,
MOKa3aTelbHble, CTENEHHbIe, JIorapupMUUYEeCKHe, TPUTOHOMETPUUECKUE
YPAaBHEHUS M HEPABEHCTBA, UX CUCTEMBI; YMEHHME ONEPUPOBATH IOHATHIMMU:
TOXKJIECTBO, TOXJIECTBEHHOE TMpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CHUCTEMa YPaBHEHHUWM M HEPABEHCTB, PAaBHOCUJIILHOCTh YPABHEHUM, HEPABEHCTB
Y CUCTEM; YMEHHE pellaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
pa3JIMYHBIX NIPUEMOB; pelIaTh YPAaBHEHHMs, HEPABEHCTBA U CHUCTEMBI C
[apaMeTpOM; IIPUMEHATh YPABHEHMS, HEPABEHCTBA, UX CUCTEMBI ISl PELICHUS
MaTeMaTUYECKUX 3a/ad W 3aJay U3 pa3IMuHbIX 00JIaCTel HAyKH U peanbHOU

KHU3HHU

YMeHue  omnepupoBaTh  MOHATUAMHU:  (QyHKIOMS, 4YETHOCTH  (DYHKIMH,
NEePUOANYHOCTh  (PYHKLIMM, OrPAaHUYEHHOCTh (QYHKIUH, MOHOTOHHOCTh
GyHKIUU, SKCTpeMyM (yHKIMHM, HauOoibllee M HaMMEHbIIee 3HAYEHUs
(GYHKIIMM Ha NPOMEXYTKE, HempepbiBHAs (QYHKIUS, aCUMITOTHI rpaduxa
¢GyHKUMU, TepBas W BTOpas MNPOU3BOAHAA (YHKIMU, T€OMETPUYECKUN H
(bu3nyecKuil CMBICI MPOU3BOIHOM, IEPBOOOpa3Hasi, ONpeIeAEHHbIN HHTErpal;
YMEHUE HaXOAWUTh AaCUMNTOTHl rpaduka (QYHKIUH; yMEHHE BBIYUCIATH
IIPOU3BOJHBIE CYMMBbI, IPOU3BEIEHUS, YACTHOIO M KOMIIO3UIUHU (DPYHKIIHMH,
HaXOJUTh ypaBHEHHE KacaTeIbHOM K rpaduky (yHKIMH; YMEHUHE HaXOIUTh
MIPOU3BOHBIE AJIEMEHTAPHbBIX (QYHKIUN; YMEHUE HCIOIb30BaTh MPOU3BOIHYIO
JUIs  WcclefoBaHUS (YHKUMH, HAXOIUTh HaWOOJbIIME M HaWMEHBIINE
3HaYeHUs] (QYHKIMHI; CTPOUTh TpadUKH MHOTOYJIECHOB C HCIOJb30BaHUEM
anmapara MaTeMaTMYeCKOro aHajau3a; IPUMEHATh IPOU3BOJHYIO I
HAXO0X/ICHNS HAWIY4YIlEero pemeHusl B MPUKIAIHbIX, B TOM YUCIE COLIMAIBHO-
HIKOHOMHMUYECKUX M (PU3MUYECKHX 33/a4ax; HAXOJUTh IUIOIAAN U 00BEMBI GUTY
C TIOMONIbIO  UWHTErpaja; MNPUBOJUTH  NPUMEPHl  MaTEeMaTHYECKOIo

MOJIEIMPOBAHMS ¢ TOMOIIBIO AU depeHIInaNbHBIX YpaBHEHHH

40




YMeHne omepupoBaTh MOHATUAMH: rpaduk (QyHKIUH, oOpaTHas (QYyHKIHS,
KOMIO3UIMS (QYHKUMH, JWHEHHAas (yHKOUSA, KBaapaTuyHas QYyHKIUS,
pauuoHanbHass  (YHKUMSA, CTeNeHHass (YHKLUsS, TPUTOHOMETpUYECKHe
¢ynkuuu, oOpaTHblE TPUTOHOMETpUYECKHE (YHKIMH, TOKa3aTenbHas U
norapupmMudeckas QyHKIUU; YMEHHUE CTPOUTH rpaduKu N3YYEHHBIX (YHKITUH,
BBITIOJIHATH MTpeoOpa3oBanus rpadukoB QyHKIMHA, UCIIONB30BaTh TpaduKu A7
U3y4eHHs] MPOLECCOB W 3aBUCHUMOCTEH, IpPU PELIEHUH 3ajad U3 JpYrux
y4eOHBIX TPEAMETOB W 3a/a4 U3 PEANTbHON XH3HH; BbIpaXaTh (GopmyinaMu
3aBUCUMOCTH MEXJy BEJIMYMHAMM; HCIOJIb30BAaTh CBOMCTBA U TIpapuKu
GyHKUMA AN peuieHuss ypaBHEHMU, HEpaBEHCTB M 3aJad C HapaMeTpamu;
n300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBA pEIEHUIl ypaBHEHMIA,

HCPABCHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 337a4l Pa3HbIX THIOB (B TOM YMCJE HA MPOLIEHTHI,
JIOJIM ¥ 4acTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAJOIH,
3aJaud W3 00JacTW YIpaBJICHUS JHWYHBIMH M CEMEHHBIMU (UHAHCAMH);
COCTABJIATh BBIPAXKEHUS, YPABHEHMsI, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBUIO
3a[a4u, MCCIE0BATh MOJYYCHHOE PEIIEHUE U OLCHUBATh IIPaBJONOJI00HOCTh
pe3ynbTaTOB;, YMEHHE MOJECIUPOBATh peEajbHbIC CUTyallud Ha A3bIKE
MaTE€MaTHKH; COCTABJIATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI
[0 YCJIIOBMIO 3aJayM, UCCIEAOBATh IIOCTPOCHHBIE MOJEIN C HUCIOIb30BAHUEM

anmnapara ajreOpbl, UHTEPIIPETUPOBATH MOTYYEHHBIN pe3ynbTar

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apudmernyeckoe, MeAHaHa,
HauOoJplllee M HaWMEHbILEE 3HAUEHUs, pa3Max, JHUCIEpCUs, CTaHIapTHOE
OTKJIOHEHHE YMCIIOBOro Ha0opa; yMEHHEe U3BJIeKaTh, HHTEPIPETUPOBATH
uHpOpPMalMIO, NPEACTAaBICHHYI0 B TalnMIax, Ha JAMarpammax, rpadukax,
OTPaXXKaoOIlyl0 CBOWCTBA pealbHBIX MPOLECCOB U SIBICHUN; TNPEACTABIATH
UH(OPMALIMIO € TOMOIIBIO TAOJIHUI U JUArpaMM; UCCIIEOBATh CTATUCTHUECKUE
JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM IpapUuecKUX METO/IOB U AJIEKTPOHHBIX
CpeACTB; rpaduyecku HcciaeoBaThb COBMECTHBIE HAONIOJIEHHS C TOMOIIbIO

JIMarpaMM pacCerBaHUs U JIMHENHOW perpeccun

YMeHue onepupoBaTh MOHATHAMM: CIy4ailHBIN ONBIT M CIydaifHOE COOBITHE,
BEPOATHOCTh CIy4YallHOTO COOBITHS; yYMEHHE BBIYHUCISATH BEPOSTHOCTH C
UCITOJIb30BaHUEM TIpaUUYecKUX METOJIOB; NMPUMEHATh (OPMYIIbI CIOKEHUS U
YMHOXEHHUS BEpOsTHOCTEH, (OpMylly TOJIHOW BEpPOATHOCTH, (opmyry

bepuymnnu, komOuHaTOpHBIE (BAKTHI M (POPMYIBI; OIEHUBATH BEPOSTHOCTU
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peanbHBIX COOBITHI; YMEHHE ONEPUPOBATh HOHATUSAMHU: CIIydaiiHasi BEIWYHMHA,
pacripeniesieHie BEpOSTHOCTEH, MaTeMaTH4ecKoe OXXHIaHWe, IUCIEePCHS U
CTaHJapTHOE OTKJIOHEHHUE CIy4ailHON BETMYMHBI, (QYHKIUH paclpeieicHus 1
IUIOTHOCTH PaBHOMEPHOTO, [TOKA3aTeJIbHOIO U HOPMAJIBHOTO pacIpeiecHul;
YMEHHE HCIIOIB30BATh CBOMCTBA M3YYEHHBIX DACIPENCICHUN sl PELICHUS
3aJa4; 3HAKOMCTBO C TMOHATUSAMH: 3aKOH OOJNBIIMX YHCEN, METOMAbI
BBIOOPOUYHBIX HCCJIECJOBAaHHI; yMEHHE TPHBOAUTH MPUMEPHI IPOSBICHUS
3aKoHa OOJIBIIMX YMCENl B MPUPOAHBIX M OOINECTBEHHBIX SIBICHUAX; YMCHHE
OIIEpUPOBATh MOHATUSAMH: COYETAHHE, IEPECTAHOBKA, YACIIO COYCTAHHA, YUCIIO
NepecTaHoBOK; OMHOM Hpl0TOHA; yMeHUE MPUMEHSATh KOMOMHATOPHBIE (PAKThHI
U pacCyXAeHHs Ul pEIIeHHs 3ajJad; OICHUBATh BEPOSTHOCTH PEaTbHBIX
COOBITHI; COCTaBIIATH BEPOSTHOCTHYIO MOJENb M HHTEPIPETHPOBATH

HOJ'IyLICHHHﬁ pe3yjbTar

10

YMeHue onepupoBarh MOHATHAMM: TOUYKA, IPAMasi, INIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YTIJIa, IUNIOCKUHI yroJl, BYIPaHHbBIN yroJI, TPEXTPAHHBII
yroJl, CKpEIIMBAIOIIMECA IpsIMblEe, NApaUIEIbHOCTh U MEPIEHIUKYISIPHOCTD
IPSAMBIX M IUIOCKOCTEM, Yrojd MEXAy NpPsAMBIMHM, YroJll MEXKIy IpsIMON M
IUIOCKOCTBIO, YTOJI MEKIY TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 10 TIOCKOCTH,
paccTosiHue MEXIy NPSIMBIMHM, PAaCCTOSHHUE MEXKIY IUIOCKOCTAMM; YMEHUE
UCMOJNb30BaTh MpPU pElIeHUM 3a/7ad  HM3y4deHHble (aKkThl U  TEOpPEMbI
IUTAHUMETPUH; YMEHHUE OLICHMBATh pa3Mephbl OOBEKTOB OKPYXKAIOIIET0 MHpA;
CTPOUTH MATEMATUYECKUE MOJCIIH C IOMOIIBI0 I'€OMETPUYECKUX IOHATUM U

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHW MPAKTUYCCKUEC 3aJa9n

YMeHue omnepupoBaTh MOHATUSAMHU: IUIOWEAAbL (GUTYpbl, 00BEM (QUrypsl,
MHOTOTPaHHMK, MPaBWJIbHBIH MHOTOTPAaHHHUK, CEYEHHE MHOTOIpaHHHKaA, KYO,
napajulefienunen, npusma, nupamyaa, Gurypa u HOBEPXHOCTb BpallECHHUS,
IWIMHAP, KOHYC, map, cdepa, IUIOmags chepbl, IUIOMAAb MOBEPXHOCTH
NUPAMUJIBI, TPU3MBI, KOHYyca, LMIUHApPA, 00BEM Kyba, IpPSIMOYTOJIBHOIO
napajuleJenune1a, TMpaMuIbl, IPU3MbI, IUIUHAPA, KOHYCA, 11apa, pa3BEPTKa
MOBEPXHOCTH, CEUYEHHS KOHyca U IWIMHIpPA, NapaiielbHble OCH WU
OCHOBAaHMIO, CEUYEHME Ilapa, IUIOCKOCTh, Kacaromascs cdepsl, LWIMHIPA,
KOHyca; yYMEHHE CTpPOUTh CEYeHME  MHOIOTpaHHMKa, H300pakaThb
MHOTOT'PaHHHUKH, (PUTYPBI U TOBEPXHOCTU BPALICHUS, X CEUEHHS, B TOM YHCIIe
C TOMOILIBIO JJEKTPOHHBIX CpPEACTB; YMEHHE TPUMEHSATh CBOWCTBa

reoOMEeTpHUYecKuX (Uryp, caMoCTOSTENbHO (POPMYTUPOBATH OINpPE/EICHUs
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11

12

u3yd4aeMbIX (Uryp, BBIIBUTATh THUIOTE3bl O CBOMCTBAX M MpHU3HAKaX
reoMeTpuueckux (Quryp, OOOCHOBBIBATH WJIHM OINPOBEPraTh UX; YMCHHE
MPOBOAMUTH KIacCHUPHUKAUIO0 (UTYp MO Pa3IMYHBIM MpPHU3HAKaM, BBIOJIHATH

HeO6XOI[I/IMBI€ AOIOJHHUTCIBHBIC ITIOCTPOCHUSA

YMeHue onepupoBath MNOHATUAMU: ABUKEHUE B IPOCTPAHCTBE, M1apAJLICIbHBIN
IEpEeHOC, CHMMETpUsi Ha IUIOCKOCTM W B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue noa00us, MOAOOHBIE (GUTYPHI; YMEHUE PACIIO3HABATH PaBHbBIE
U 10J00HbIe (GUIyphl, B TOM 4YHCIE B IPUPOAE, UCKYCCTBE, apXHUTEKTYpE;
UCII0JIb30BaTh N€OMETPUUECKHE OTHOLICHMSI IPU PEUICHUM 3a]a4; HaXOAMTb
reoMEeTpUYECKUe BEIMYUHBI (AJIUHA, YToJl, IUIOIAab, 00BbEM) MpPHU pEILICHUU
3aJad W3 JPYruxX y4eOHBIX MPEIMETOB M M3 PEaJbHON JKU3HU; YMEHHE
BBIYUCIIATh TEOMETPUUYECKHE BEJIMYMHBI (JJIMHA, Yroj, IJIOAab, O0BEM,
IUIOIIAAb MOBEPXHOCTH), UCTIONB3YSd M3ydeHHBbIE (OPMYIJIBI U METOIbI, B TOM
quclle: IUIOUIab IOBEPXHOCTH INHPaMUbl, IPU3MbI, KOHYCa, LWJIMHIAPA,
wiomanb cepsl; 00bEM Kyda, MPSIMOYTOJILHOTO TapayuIeNenuIeaa, MUPaMUIbL,
OpU3MBbl, LHWIMHAPA, KOHYCa, IIapa; yMEHHE HAaXOAWTh OTHOLIEHHE O0BEMOB

NOJ00HBIX GUryp

VYmMmenune OIICpHUPOBATL IMOHATHAMU: IPAMOYTOJIbHaA CHCTEMa KOOpAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJUHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA HA YUCIIO, Pa3IoKeHHe BEKTOpa 1Mo 0a3uCy, CKASIPHOE
NPOM3BEICHUE, BEKTOPHOE NMPOM3BEACHUE, YrOJI MEXIAY BEKTOpaMH, yMEHHUE
HUCITIOJIB30BAaTh BeKTOpHLIfI n KOOp)II/IHaTHI)H\/’I METOL JJISL pelICHUA

TCOMETPHUYCCKUX 3ala4d U 3a1a9 APYTUX y‘le6HHX mpeaMETOB

13

YMenue BuIOMpaTh MOAXOMSIIMNA METOJ AN PElIeHUs 3aaadd; MOHUMAaHHe
3HAYMMOCTH MaTeMaTUKU B U3YYCHUH TPHUPOIHBIX U  OOIIECTBEHHBIX
IPOLECCOB W SBJICHWM; yMEHHE paclo3HaBaTh MPOSBIECHUE 3aKOHOB
MaTeMaTUKH B HCKYCCTBE, YMEHHE MPUBOAHWTH MPHUMEPHl MaTeMaTHUYEeCKHX

OTKPBITUHA POCCUICKON U MUPOBOM MaT€MaTHYECKOW HAyKH
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IHHEPEYEHDb 3JIEMEHTOB COIAEPXKXAHUS, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Koxn

1 Hucna 1 BIYUCICHUS

11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEbIX YUCel

19 Panmonanbhble uncia. OOBIKHOBEHHbIE U JECSITUYHbIE APOOH, IMPOLEHThI, OECKOHEUHbIE
' MEPHOINIECKHE IPOoOH

13 Apudmernueckuii KopeHb HaTypalbHOW creneHd. JleHCTBUS ¢ apudMeTHYeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenenp ¢ wenbiM mnokasaresneM. CTelneHb € palMOHAJIBHBIM MoOKa3areneM. CBOHCTBa
' CTETICHH

. CuHyc, KOCHHYC M TaHT€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTCHC
' YHCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIC JOrapu(MbI

JlelicTBuTenbHble uKchaa. ApupMeTHYECKUE OINepaluu ¢ JAeHCTBUTEIbHBIMU YHCIAMHU.
1.7 [IpuOnuxEHHBIE BBIUMCIICHUS, NpaBUIa OKPYIJIEHMs, NMPUKHUJKA U OLEHKa pe3ysbTara
BBIYMCIICHUN

1.8 [IpeoOpazoBanue BEIpaKEHUI

1.9 KomrnekcHeie yncna
2 VYpaBHEHUsI U HEPABEHCTBA

2.1 [enble u 1poOHO-pallOHANIbHBIE YPaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMUUECKUE YPAaBHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB

2.10 VYpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
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2.11

Marpuiia cucteMbl JUHEUHBIX YpaBHEHUN. OnpeeTuTeb MaTPUIbI

3 OyHKIMU U Tpaduku
31 OyHKIUA, ciocoObl 3ananus GyHkuun. I'paduk Gynkiuu. B3anmao oOpaTHbie HyHKIIUH.
' Yérubie u HeuéTHbIe PyHKUMU. [lepuoanueckue GyHKumum
OO6nactp ompeneneHuss 1 MHOXKeCTBO 3HadeHud GyHkumu. Hymn ynxmun. [IpomexyTku
3.2 3HAKONOCTOAHCTBA. [IpoMEKYyTKM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHUMYMBI
¢byakun. Hanbomnpiiee 1 HauMeHbIee 3HaYeHe (PYHKIIUU Ha TIPOMEKYTKE
33 Crenennas (GyHKIMS ¢ HATypaJdbHBIM M IIeNbIM Toka3ateneM. EE cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKu
36 Touku paspeiBa. AcumMnToTHl rpaduKoB pyHKIud. CBOHCTBA PYHKINH, HEIPEPHIBHBIX HA
' OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyia CI0KHBIX POLEHTOB
4 Hauana maremaTndeckoro aHanusa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (HYHKIIUN
42 [IpumeHneHne npou3BOAHOMN K MCCIEI0BaHUIO (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI.
' HaxoxxneHne HanOoJbIIero 1 HAMMEHbIIETo 3HaYeHUs (YHKIIUY Ha OTpe3Ke
4.3 [TepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JIOTHKa
5.1 MHoecTBO, Onepanuy HaJl MHOKecTBaMu. J{narpammel Oitniepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha II0CKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS
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7.5

KoopauHatsl 1 BEKTOpBI
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» MaremaTuka: anredpa 1 Hayajsa MaTeMaTHIeCKOTo aHam3a, reoMeTpus. ['eomeTpusl.
10-11 xmacc. Aranacsa JI.C., bByty3oB B.®., Kagomnies C.b. u np. Axknnoneproe
obmectBo «M3aarenscTBO «IIpocBemienner»,2023

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MareMatuka: anrebpa 1 Hayajla MaTeMaTUYeCKOro aHalm3a, reometpus. ['eomerpusi.
10-11 xmacc. Aranacsn JI.C., bByty3oB B.®., Kagomues C.b. u np. AxkunonepHoe
obmectBo «M3matenbeTBo «lIpocBemenney,2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

https//m:edsoo.ru
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