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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 — 11 xkmaccoB paspabotaHa Ha ocHOBe DeaepanabHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBaHUM, MPEABIBISEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus mporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LETOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO W TO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYarOmMnXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YyCJIOBJIEHA MPAKTUYECKOHM 3HAYUMOCTBIO METANpPEIMETHBIX H
NPEAMETHBIX PE3YJIbTATOB OOYYEHHsS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOIO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX TUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPEACTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOTO0 M HACAJIBHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllMXCsl, a TaKXKe KayeCTB MbIIUICHUS, HEOOXOAMMBIX JUIsl afanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblUIeHHE, (GOopMUpPyEMOE NpPH H3YYEHHH OO0y4YaroIIMMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJ€ pELIECHUs T'€OMETPUYECKUX 3aJad, YMEHHME BBIIBUTaTb M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEHIEHUH 33a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaJIbHOTO ObITHS, (opMa
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS U AKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OnepupoBaHHME  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4E€OHOM M TPYIOBON NIE€ATEIHLHOCTH,
ABJISIETCSI OJHUM W3 MPO(PECCHOHAIBHO BaXXHBIX KA4YEeCTB, MOATOMY AaKTyaJlbHa
3amaya (opmMupoBaHus y OOyYaroUIMXCsi MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIIUIEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTHYECKOW AEATENBHOCTH [0 MHOTUM HAIIPABJICHUSIM.



[leas ocBoeHmsi mporpaMMmbl ydeOHOro Kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o0O01eoOpa3oBaTelibHOe U OOILIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEIIHOTO MPOJIO0HKEHHST 00pa3oBaHuUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE NIpeIHAa3HAdYeHa JIsl
OOyYaroIMXCcs CPEIHEH IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOTO 001ero obpasoBanus. Takum obpazom, oOydaromuecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECKUE YMCHHUSI, CBSI3aHHBIC
co crneuuPukoid TreoMeTpUU U HEOOXOJUMBbIEC ISl KU3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oosee
r1y0OKO, €ciM B JajbHEWIIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu  OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOXHEHITUX MAaTEeMATHYECKUX MOJIEISAX, TTO3BOJISIONIUX OMUCHIBATH
U M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (QopMuUpOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJIAJICHHE METOJIaMU PEIICHUs 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSITHSIMH O
MHOTOTPAHHHUKAaX U TeJlaxX BPAIlleHUs! U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHUE  QJITOPUTMAMU  PEIIEHUSI  OCHOBHBIX  THUIIOB  3a/ady;
dbopMupoBaHUEe yMEHHUS  TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccykJ€HUs B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3a7ad M 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbIX U TBOPYECKUX  CIOCOOHOCTEH
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHUM, KpUTUIYHOCTU MBIIIUICHUS;

e (opmupoBaHue (GyHKIIMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
r€OMETPUU: YMEHHME paclo3HaBaTh MPOSBJICHUS TEOMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU M3YUYEHUU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpPMYIUpPOBaTh WX Ha S3BIKE
TEOMETPUU U CO3J]aBaTh TEOMETPUUYECKHE MOJEIH, TPUMEHSITh OCBOCHHBIM
FEOMETPUYECKHUI ammapar JJis pelIeHUs MTPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH MOTYUYECHHBIE PE3YJIbTATHI.



OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAaMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a]ad, pelIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMsI, U ONPENEIEHHBIM 00pa30M OpraHM30BaHHAas padoTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MIPOTEKAaHWE UHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JAIbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Tpennourenue oTAaéTCs HAMISAAHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHWS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCs B Kypce CTEPEOMETPUM MPOBOJMUTCS 3a CYET pelIeHus 3a7ad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOT'O U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copaepikarelbHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B IPOCTPAaHCTBE», «Tena BpameHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacupenenssercs He TOJBKO II0 COJEP)KATEIbHBIM JIMHHUSM, HO M IO TOJaM
oOyueHusl Ha YpOBHE CpeIHEro o0I1ero oopa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHopeAciéHHbIM IO TojaM OOy4YeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HaBBIKAMHU OCYUIECTBIISIIOCH MOCJEA0BATENLHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YaloIMUXCs, paclIupsis U
yrayOnsis e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3yueHue reomerpun otBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.

COAEPKXAHUE YYEBHOI'O KYPCA

10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS  cTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOEHHM CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3auMHOE pacnosiokeHue IMpsIMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
napajuielbHble U CKpeluBaromuecs mnpsaMble. [lapamnenbHOCTs OpSMBIX U
IUVIOCKOCTEH B IPOCTPAHCTBE: IMApAJUICNIBHBIE IPSMBIE B  IPOCTPAHCTBE;
NAapAJLIENBHOCTh TPEX MPAMBIX; NAPALIEIBHOCTD NMPSMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAaMH; YroJd MEXAy NPSIMBIMA B IIPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: [apajljieabHbIC IIJIOCKOCTH; CBOMCTBA



napajulenbHBIX Tiockocter. Ilpocteiimme mpocTpaHcTBeHHBIE (UTYpPHI  Ha
IJIOCKOCTH: T€Tpa’ap, Ky0, napaiesaenumnes]; TOCTPOCHUE CEUCHU.

[leprieHIUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: MEPIEHINUKYJIPHBIC MPSMbIC B
MIPOCTPAHCTBE, NPSIMBIE MAPAJIICIBHBIE M MEPHECHAUKYISIPHBIE K IUIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpeMa O NpsSMOU
MEPIEHIUKYJIAPHONW IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOU U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JIBYTPaHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TM[psAMOM A0  IJIOCKOCTH, TOpoeKuus  ¢GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEM: TNPHU3HAK  NEPHEHIMKYJSPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NEPHEHIUKYISIpax.

MHoOrorpaHHuKHU

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHMKH; pa3BEPTKAa MHOrorpasHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbBI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSIMOYTOJIBHBIN
napajuliesienunes; U ero csoucrsa. Ilupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MHpaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuJa. OJIEMEHTbl Hpu3Mbl M nupamuzasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWJIbHAS NHMPAaMHUIA; NPABUIIbHAs TPEYroJibHas MNMHUpPaMHUAA W TPaBUIIBHBIN
terpasdap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOIPAHHHMKAX: OKTa’Jp,
noaekadip U ukocadap. CeveHust Npu3Mbl U TUPAMHUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPSAMOW,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPaMHAAX, NapajuleIeNuIenax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.

Bbruncnenue 51€MEHTOB MHOTOTPAaHHMKOB: pE&Opa, JuaroHalv, YTJbl.
[Tnomans OOKOBOW MOBEPXHOCTH U TIOJHOW TOBEPXHOCTH TMPSIMOM TPHU3MBI,
IJIOMAh OCHOBAaHMM, TeopemMa O OOKOBOW TOBEPXHOCTH TPSIMOWM MPHU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOM MHPaMUIIBI,
TeopemMa O Iulom@aAn yceuéHHoOW mmpamunabl. [lorstne 006 o0BéEMe. OOBEM
MAPAMU/IbI, TPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. (COOTHOIICHHS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TOI0OHBIX TEJl.

11 KUIIACC

Tesia Bpalenus

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroliue UMAJIMHIPUYECKON
MIOBEPXHOCTH, OCh UWJIAHJIPUYECKOW TMOBEPXHOCTU. [[unmHap: oOcHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpa3ylollass U OCh; IUIOMIAAb OOKOBOM H TOJIHON
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yronue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOHN MmoBepXHOCTH. KOHyC: OCHOBaHUWE M BEpIIMHA, 00pa3yroast



U OChb, IUIOWAAb OOKOBOW W TIOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
I011aAb Chephl.

N3o00paxkeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka UIMH]Ipa U KOHYCA.

KoMmOuHanuu Ten BpalleHHWss YW MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
OMKCaHHBIM OKOJO cdeprl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WM TeEJO
BpaIICHUS.

[Tonsitue 06 06pEMe. OCHOBHBIEC CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO Tapajulesienunena v ciaeacTBus u3 He€. OO0bEM UUIUHAPA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[lonoGubeie Tena B mpocTpaHcTBE. COOTHOHIEHUS MEXIY IUIOIIAIIMHU
OBEpXHOCTEH, 00bEMaMU NOJTOOHBIX TEJL.

Ceuenust mwiMHApa (NMapajuleIbHO M NEPHIEHAUKYJISIPHO OCH), CEYEHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO M NPOXOJSAIIEEe 4Yepe3 BEPUIMHY), CEUEHHUs
miapa.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha IIIOCKOCTH U B IpocTpaHcTBe. CII0KEHNE U BBIYMUTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCIO. PaznokeHne BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenne 3amay, CBS3AaHHBIX  C
IIPUMEHEHUEM TIpaBWJl JACUCTBHM € BekTtopamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpancTBe. Koopaunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MNPOU3BEIIEHUE BEKTOPOB.
Bbluncienre yrioB Mexay IpsIMBIMU U IUIOCKOCTSIMU. KOOpauHATHO-BEKTOPHBIN
METO/1 TIPU PEIICHUH T€OMETPUUYECKUX 3a]1aY.

IINIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOrO MpeaMeTa
«Marematnka» XapakTepu3yrTCs:

I'paknanckoe BocnMTaHue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUN O0YUAIOLIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOI'O 4Y€Ha POCCHUHCKOro OOIIecTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH U TP.), YMEHHEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUMSIMU ¥ HA3HAYEHUEM.

IlaTpuorn4yeckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKON UJIECHTUYHOCTH, YBAKEHUS K
IPOLJIOMY U HACTOSALIEMY POCCHUCKON MAaTEMATUKH, LIECHHOCTHBIM OTHOLLIEHUEM K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MAaTEMaTUYECKOU IIKOJIBI,



K HCIOJIb30BAaHUIO ATHX JOCTH)KCHHMH B APYTUX HayKax, TEXHOJOTHX, cdepax
HDKOHOMMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM JyXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHMUS, ATHUYECKOIO  IOBEJEHUS,
CBSA3aHHOTO C ITPAaKTUYECKUM IIPUMEHEHUEM JOCTHKEHUN HAYKH U ACSATEIBHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOIO BKJIaJ|a B IOCTPOEHUE YCTOWYUBOTO OyayILETO.

JcTeTHYecKoe BOCIIMTAHNE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYass ICTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, peLIeHnH, pacCyXIEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHKE:

c()OPMHPOBAHHOCTBIO YMEHHSI MPUMEHATH MAaTeMaTUYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 0€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOI'O OTHOLLEHUS
K CBOEMY 3J0POBbIO (310pOBOE MUTaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3nIecKoro
COBEpUICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHOMN
JEATEIIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYNy, OCO3HAHUEM IIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITCIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W peaqu3oBbIBATH COOCTBEHHBIE JKMU3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEH JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKHUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH.

IKOJOrHYeCKOe BOCIMTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHHUS
COIMAJIbHO-?PKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpelbl, OCO3HaHWEM TJ00aJTBFHOTO XapakTepa OSKOJOTUYECKHX TMpoOJieM;
OpHEHTallell Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM NJis PEIICHUs 3a1ad B
0o0JaCTH  OKpY)KArOIIeH cpefpl, TUTAHUPOBAHUS TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIICJICTBUU JIJISL OKPYKAIOLIEN CPEIBI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTHKH, ITOHUMaHHUEM
MaTeMaTHYeCKOW HayKh Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, DTaroB €€
pPa3BUTUS U 3HAYUMOCTH Ui Pa3BUTHs LUBUIM3ALMU; OBJIAJCHUEM S3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpEeICTBOM IO3HAHUS MUPA;
TOTOBHOCTHIO OCYIIIECTBIIATH TMPOCKTHYI0 M HCCICIOBATENBCKYIO JCSITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.



METANIPEJMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEpCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKATMUBHBIMU
O0elicmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vuuseepcanronvie  nosmasamenvhwvle  Oelicmsus, — 00eCnevuU8arom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00YyUaowuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpYXHCaAlowe2o0  Mupa,  NpuMeHeHue  J102U4eCcKUx,
UCC1e008amenbCKux onepayutl, yMmeHut pabomamso ¢ uHgopmayueti).

ba3oBble ornueckue aeiicTBUA:

e BBIABIITh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATHUAMH, (OPMYIHPOBATH
OTIpENICICHUS]  TOHSATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanmy, OCHOBAaHUA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTE U  MPeoOpPa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE U OTpHUIIATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMI;

e JIeJaTh BBIBOJBI C HCITOJH30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEP)KICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpaTh CTHOCOO pemieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIIeHUs, BHIOUpATh HauboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJEAOBATEIHLCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIUE MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBaTh HWCKOMOE U  jJaHHoe, (OpPMHUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUC;

e TIPOBOJUTH CaMOCTOSTEIILHO CIUTAaHMPOBAHHBIN 9KCIICPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0BEKTa, SBJICHHS, TMPOILECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITENHPHO (HOPMYIHPOBATH OOOOIICHNS W BBIBOBI IO PE3YJIHTATAM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;



e TMPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIEcca, a TAaKXKE BBIIBUTATDH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

e BBIBIATH JACPUIUTH UHPOPMALMU, JTAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNPOC U JJIA PEIICHUS 3a]1a4H;

e BbIOMpaTh HH(OpPMAIMIO U3  MCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHANIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

e CTPYKTYypUpOBaTh MH(GOPMALIMIO, IPEJCTABIATh €€ B Pa3IMYHBIX Popmax,
WLTIOCTPUPOBATH TpaduvecKH;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIuu 1o CaMOCTOSITENIEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

OOwmenne:

e BOCHOpPUHHUMATL M (OPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; ICHO, TOUHO, IPAaMOTHO BbIpaXaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
X0y pelIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHBIN pe3ybTar;

e B X0Jie 00CYXJeHH 3a7]aBaTh BOMPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKa3bIBaTh U1, HAIlCIEHHbIC Ha TIOMCK
pEIICHUs; COMOCTAaBISITh CBOM CYXKICHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHAlIora, OOHApYXHBaTh Pa3IMyMe U CXOJCTBO TO3WIIUN; B
KOppEeKTHOH popme PopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;

e TPEICTaBIATH  pE3yNbTaThl  pEHIeHHs  3aJadyd,  OKCICPUMEHTA,
UCCJEIOBAHMSI,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C y4€TOM 3a/1ay MPE3eHTAuU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBO:

e NOHMMAThb W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHAMBHUIYaJIbHON pabOThI PU pellIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHOH JAESITENbHOCTH, IJIAHUPOBAaTh OPraHU3alUI0 COBMECTHOU
paboThI, pacripeieNiaTh BUABI PabOT, TOrOBapUBaThLCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;

e YYaCTBOBATh B IPyNIOBBIX (popmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD) W WHBIC); BBHIMOTHATH CBOIO YacTh pabOTHl U
KOOPAMHUPOBATh CBOW JIEHCTBUS C JPYTMMH WICHAMH KOMAaH]IBI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Vuusepcanvnvie  pezynamueHuvle Oeticmaus, obecneyusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

e COCTAaBIIATH IUIaH, AITOPUTM PELICHUS 3a/1a4H, BBIOMPATh CIIOCOO peleHus
C Y4€TOM HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,



apryMEHTUPOBATHh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUNA ¢ yIETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

e BJIAJCTh HABBIKAMH TIO3HABATCIILHON peQuIeKCHH KaK OCO3HaHUSA
COBEpIIIAEMBIX JACHCTBHIA W MBICIHTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJII Tpolecca H
pe3ysibTaTa penieHus] MaTeMaTHIeCKOM 3a/1a4H;

e TMPEABUACTH TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IPU pEIICHUU
3a/ladyd, BHOCHTh KOPPEKTHUBBHI B JIEATCILHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OIMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH W YCIOBHSAM, OOBSICHITH
MPUYUHBI JTOCTHKEHUS WM HEIOCTIDKCHHS PE3yIbTaTOB JEATEIHLHOCTH,
HaXOJUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPSIMasi, INIOCKOCTb.

[IpUMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBUS W3 HUX IIPU PELICHUU
r€OMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo ABYrpaHHOTO yria; JMHEHHBIM Yrojl ABYTPAHHOTO yria; rpaaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHUK, 3JIEMEHTHl MHOTOTPAHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHAbl MHOTOTPAaHHUKOB (MMpaMuja; NpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnen, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKAaUUU (BBIMYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOIPAHHUKU; IPSIMBbIE U HAKJIIOHHBIE MPU3MBI, NapaJUICICIUIEbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSI METO/I CJIEJIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€[OB, BBIIOJHSTh
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB NPOCTHIX O0OBEMHBIX (DUTYp: BUA
CBEpPXY, COOKY, CHU3Y.

Pemars 3a1aun Ha HaXOXKIEHHE T€OMETPUUYECKUX BEJIMYUH IO 00pas3nam Win
aIrOpUTMaM, TPUMEHSS HM3BECTHBIE AHAJIUTHUUECKUE METOJbl IPU PELIECHUU
CTaHJIAPTHBIX MAaTEMaTUYECKHUX 3aJ1a4 HA BBIYMCIICHUE PACCTOSIHUM MEXKIY JIBYMsI
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.



PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEIMYMH O 00pasiam uiu
aITOPUTMaM, TPHUMCHSS HW3BCCTHBIC AHAJUTHYCCKUE METOABI IPU PCIICHHH
CTaHJAPTHBIX MaTEeMaTHYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXKIY
CKPEIIMBAIOIIUMHUCS TNPSIMBIMH, MEXKIy TPSIMOM HM  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Beraucisate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS MEXKIY
TUIOMAASIMHU TTIOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TMPOCTPAHCTBE, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, MpeoOpa3oBBIBATh M HWHTEPHPETHPOBATH HHPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[IpuMeHsaT, TeoMeTpuueckue (akThl JUISI PEIICHUs] CTEPEOMETPHUUYSCKHUX
3a/1a4, IPEANoJarammnX HECKOJIbKO IIaroB PelIeHUs], €CJIU YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHsAT,  MpoCTEHIlIMe MPOrpaMMHBIE  CpPEIACTBA M DJIEKTPOHHO-
KOMMYHHUKAIITMOHHBIC CUCTEMBI TP PEIICHUH CTEPECOMETPHUUECCKUX 3a/1aY.

[IpuBOIUTh TMPHUMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC H
JKW3HHU, PacIiO3HABATh MIPOSBIICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IpuMeHSATh MONyYCHHBIC 3HAHUS HA TPaAKTHUKE: aHAIM3WPOBATh peabHBIC
CUTyalll W TIPUMCHSTh W3yYCHHBIE TIOHATHS B TMPOIECCE ITOMCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYIMPOBAHHONH TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyallU Ha S3bIKE TEOMETPUH, WCCICI0BaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAaHUEM TCOMETPUUCCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPaKTUYECKUE 3a/1aUH, CBSA3aHHBIC C HAXOXKICHUEM I€OMETPUUICCKUX BEITUIHH.

11 KJIACC
OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
HWIMHAPUYECKOW  TMOBEPXHOCTH;  LWIMHIAP;  KOHUYECKAss  MOBEPXHOCTb,

oOpa3yrolire KOHUYeCKONH MOBEPXHOCTH, KOHYC; CepruyecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpalLlEHUSI.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
L1apOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIAAM  TOBEPXHOCTEM  Tel  BpalleHwus,
r€OMETPUYECKUX TeJl C TpUMEHEHUuEM (HopMy.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BIHCAHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJO
BpaIllCHUS.

Bb4ucasTe COOTHOUICHHUS] MEXIY IJIOIIAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N3o00paxaTh u3yyaemble (PUTYypbl OT PYKH U C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: BUz cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpaA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIa1at0T.

[TpumeHsTh MpaBUIIO NMapavieaenunesaa.

OnepupoBaTh NOHATHIMU: JTEKAPTOBbI KOOPJMHATHI B POCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YroJl MEXIy
BEKTOpPaMH, CKAIIPHOE IIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

HaxonuTe cyMMy BEKTOPOB M IIPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KAPTOBOW CHCTEME KOOPAMHAT.

[TpumensTs TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEeANoJaratoMX HECKOIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

PemaTte mpocreiiline reoMeTpuuecKkue 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaus Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUH U
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH M0 00pa3laM WM alrOpUTMaM, IPUMEHSIS
W3BECTHBIE METOBI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELLIEHUH CTEPEOMETPUYECKUX 3a]1a4.

[IpuBoAMTH HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJy4YEHHBIE 3HAHUS HA IMPAKTHUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W TPHUMEHSATh HU3YYECHHBIE IOHATHS B MPOLECCE IOMCKA PELICHUS
MaTEeMaTUYeCKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEJTUUHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoanusie | Ilpakrayeckue o0pa3oBaTe/ibHbIE
padoTbI padoTbl pecypes
but6mmoreka [IOK
! Baenenne B crepeomeTpHio 10 . 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 0 0 bubnmnoreka [HOK
[TapanneabHOCTh NMPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [leprieHAMKYAAPHOCTD NPAMBIX U 12 1 0 bubnuorexa [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmnoreka IIOK
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 0 https://m.eds00.ru/1c209e37
bubmnoreka IIOK
S MuororpanHuKn 11 . 0 https://m.edsoo.ru/1c209e37
. bu6nuorexa [IOK
6 OOBEMBI MHOTOTPaHHHKOB 9 . 0 https://m.edso0.ru/1c209e37
_ bu6nuorexa [IOK
7 [ToBTOpEHME: CeueHusl, paCCTOSHUS U YTJIbI 4 1 0 https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 68 6 0
11 KJIACC
KoJsnuyecTBo 4acos JJIeKTPOHHBIE
Ne ni/nt HanmeHoBaHMe pa3je/ioB U TeM K (uu¢posbIe)
) NpOrpamMMbl Bcero O;Tpom’m’le Hpakruieckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypeb
1 Tena BpaieHus 12 bubmiorexa LTOK

https://m.edsoo.ru/1c209e37
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N bubmuoreka [JOK
2 OOEMBI T ° ! https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0
INHOYPOYHOE IINIAHUPOBAHUE
10 KVTIACC
KoJsnuecTBo 4acos DJIeKTPOHHbIE
Ne HpaKTuqec IlaTa un(bpom,le
n/n Tema ypoka Bcero KOﬁHTpOJILHI)Ie KHe U3y4eHust o0pa3oBaTe/ibHbIE
PaboTe! paGoThI pecypcb
OCHOBHBIE TIOHSITHS CTEPEOMETPHU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpancTso. [IpaBuna
1 1300pakeHNs Ha PUCYHKAX: 1 0 0 1-as Henens https://m.edso00.ru/14467518
M300pakeHUS TUIOCKOCTEH,
napajieNIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHbI OTPE3Ka
[IpaBuiia n306paxeHust Ha pUCYHKaXx:
2 M300PKEHHS NIOCKOCTEH, 1 0 0 1-as Henens https://m.edsoo.ru/9f4eae31
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeMHBI OTPE3KA
[TonsaTus: nepecexaromuecs
3 TIJIOCKOCTH, TIEPECeKaroNTuecs mpsmast 1 0 0 2-ast HeJeuIst https://m.edsoo.ru/ae56ad45
U TJIOCKOCTb
4 3HaKOMCTBO C MHOTOIpaHHUKaMH 1 0 0 2-ast Hezieust https://m.edsoo.ru/58a8729a
5 N300paxeHne MHOrorpaHHUKOB Ha 1 0 0 3-as Hepjeust https://m.edsoo0.ru/c4373c37
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pUCYHKAX

N300paskeHre MHOTOTPaHHUKOB Ha
HPOCKIIMOHHBIX YEPTEkKAX

3-as1 Henens

https://m.edsoo.ru/bbc413dc

Ky6, ero pa3séptku u mogenu

4-ast venens

https://m.edsoo.ru/9cfc3f4f

[Tupamuna, e€ pa3BEPTKU U MOJICIIH.
CeueHnsi MHOTOIPaHHUKOB

4-aqg Henens

https://m.edsoo.ru/da5bd46b

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CICACTBHSI U3 HUX

5-as wenens

https://m.edsoo.ru/c2e97ba7

10

KonTponbnas padora Nel no teme
«BBeeHue B CTepeoMeTpUIoN.

5-ag Henmens

https://m.edsoo.ru/lac7f137

11

B3anMHOe pacnonokeHue npsMbIx B
IIPOCTPAHCTBE: MIEPECEKAIOIINECS,
NapajuleJIbHbIC U CKPEILHUBAIOLIUECS
IIPsIMBIE

6-as Henmens

https://m.edsoo.ru/2afalf36

12

[TapamienpHOCTB IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
nmapaJlyICJbHBIC ITPSAMBIC B
IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
MPSAMBIX

6-as Henmens

https://m.edso0o0.ru/1977a523

13

[TapayienbHOCTB TpeX NPSAMBIX

T-ast HEENA

https://m.edso0.ru/aa6f3833

14

[TapamrensHOCTh IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
[TapamienpsHOCTH IPSIMON U
IIJIOCKOCTH

7-as Hemenst

https://m.edsoo.ru/a78748f6

15

VYT0JI ¢ COHanpaBJICHHBIMU
CTOpPOHAMU

8-as1 Henmens

https://m.edsoo.ru/7ea636be

16

VYron Mexay npsMbIMU B
IIPOCTPAHCTBE

8-as1 Henmens

https://m.edsoo.ru/aa7a8f5c

17

[TapannenpHOCTH MIOCKOCTEM:
napajiesIbHble INIOCKOCTH

9-as Henens

https://m.edso0.ru/26631b26
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18 Terpasap 1 0 0 9-ast HeZeIIS https://m.edsoo.ru/34d5b9ec

19 Ky6 1 0 0 10-ast Hemens https://m.edsoo.ru/e9badc7d

20 [Mapannenenunen 1 0 0 10-ast Hepenst https://m.edso00.ru/653b13ch

21 ITocTpoenne ceueHmit 1 0 0 11-as Hemens https://m.edsoo.ru/72ece97d
Konrponsnas padora o reme

22 IIpAMEIE M ILIOCKOCTH B 1 1 0 11-as Henens https://m.edsoo.ru/f6438b9b
npoctpancTse. [lapamiensHOCTh
MPSAMBIX U IIOCKOCTEN"

23 HeprieHnKyIIApHEIE MPAMEIC B 1 0 0 12-ast nepmenst https://m.edsoo.ru/a714f338
MIPOCTPAHCTBE

24 [IpsimMble, mapasiebHbIE TIIIOCKOCTH 1 0 0 12-as nemenst https://m.edsoo.ru/e44f4d53

25 Hpsimbie, NIEPNICHANKYIAPHAIC K 1 0 0 13-ast Hemens https://m.edsoo.ru/25c8fdd8
TJIOCKOCTH

26 HpHSHfK MEPTICHANKYAPHOCTH 1 0 0 13-ast Hepmenst https://m.edsoo.ru/f28e19f5
MIPSIMOU U TUIOCKOCTH

27 Teopema o np AMOH 1 0 0 14-ast nepmens https://m.edsoo.ru/32a7de6e
MIEPIEeHIUKYISPHON MIIOCKOCTH

28 IlepnieHIMKyIIp M HAKIIOHHBIE 1 0 0 14-ast Hepens https://m.edsoo.ru/4ea85ec3

29 PaccrosiHUE OT TOUKH 1O IIOCKOCTH 1 0 0 15-as "Henens https://m.edso0.ru/d9533342

30 PaccrosiHue oT npsiMoii 10 IIOCKOCTH 1 0 0 15-as "Henens https://m.edso0.ru/1556888h

31 Haxoxerne yrios mexty 1 0 0 16-as wezienss | hittps://m.eds0o.ru/3bb9d2b9
CKPEIIMBAIOIINMUCS TIPSIMBIMU B KyOe
Haxoxaenue yrioB Mexay

32 CKPEUIMBAOIIUMHUCS MTPSIMBIMH B 1 0 0 16-as Hexers https://m.edsoo.ru/6fa81822
UpamMuie

33 Pemenue 3am1ay 1 0 0 17-ast Hepmenst https://m.edsoo.ru/c456dcf7

34 Yron Mexay npsiMON U INIOCKOCTBIO 1 0 0 17-ast Hepmenst https://m.edsoo.ru/5ad7c883
KonTtponbHast padota Ne3 o reme

35 «IlepneHIUKyIIPHOCTH MPSIMBIX U 1 1 0 18-as Hemenst https://m.edso0o.ru/5527feed

IIJIOCKOCTEN.
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36 JIByrpaHHslil yroiu 1 0 0 18-as nexesst https://m.edsoo.ru/6ce6ff8c

37 JIMHEeNHbIN yroji IBYrpaHHOIrO yria 1 0 0 19-ast Hemens https://m.edsoo.ru/1e7c28bf

38 [TepneHTUKyYISIPHOCTD MIOCKOCTEN 1 0 0 19-ast nepenst https://m.eds00.ru/7895d29e

39 Hpmsax [TEPTICHIHKYIAPHOCTH ABYX 1 0 0 20-ast Hemes https://m.edso0.ru/7271c12f
TUIOCKOCTEH

40 Haxoxenue yriios mexcy 1 0 0 20-as Hemenst https://m.edso00.ru/5b6673a4
TJIOCKOCTSIMU B KyOe

41 Haxoxunerne yrios Mexiy 1 0 0 21-ast Hemens https://m.edsoo.ru/8de5a9c7
TUIOCKOCTSIMHU B TUPaMHU/IC

42 Teopema o TpExX nmepneHAUKYIsIpax 1 0 0 21-as Henenst https://m.edsoo.ru/cca2833d

43 Pewenue 3amau 1 0 0 22-as Henens https://m.edsoo.ru/22caf7be
KonrponpHas paboTa mo remMam

44 T1eprICHHKY IAPHOCTH IPAMBIX 1 1 1 0 22-asmenens | https:/m.edsoo.ru/1b323f77
wiockocteil" u "Yribl Mexay
IPSIMBIMU U TIOCKOCTSIMU"

45 [TonsiTe MHOTOrpaHHUKA 1 0 0 23-as Henesst https://m.edsoo.ru/f12f4edd
[Tpu3ma: N-yrompHas mpu3Ma; rpaHu v

46 OCHOBAaHUS NIPU3MBL; IIpsIMast U 1 0 0 23-ast Hezeust https://m.edsoo.ru/d7ebd54e
HAKJIOHHASI TPU3MBI

47 boxoBast i monHas NOBEPXHOCTS 1 0 0 24-ast Henenst https://m.edsoo.ru/f58ac2de
PU3MBI

48 lp AMOYTOIILHEIH MapAIICHCHHIICA 1 1 0 0 24-as Henenst https://m.eds00.ru/36389a9b
€ro CBOICTBA

49 [Tupammia 1 0 0 25-ast Hezenst https://m.edsoo.ru/1ed67d9b

50 IlosiHass NOBEPXHOCTh NUPAMHUIBI 1 0 0 25-ast Hezest https://m.edsoo.ru/e3a23c2c

51 IIpaBuibHas U yceu€HHasi NMpaMUIbI 1 0 0 26-ast Hezest https://m.edsoo.ru/bd46185f

52 [IpaBusibHBIE MHOTOTPAaHHUKH 1 0 0 26-ast Hezest https://m.edsoo.ru/3c28c528
CummeTpus B IPOCTPAHCTBE:

53 OTHOCHUTEILHO TOYKH, MTPSIMO, 1 0 0 27-as Hexens https://m.edsoo.ru/a5ed7546

IIJIOCKOCTH
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[Tnouianp 60KOBOM OBEPXHOCTH U
MOBEPXHOCTHU MPaBHILHOM

54 IIMpaMM/ibl, TEOpEMa O IIoLaIu 1 0 0 27-ast Hezes https://m.edsoo.ru/a229ch6f
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM
U PAMHTBI
55 ,I,<OHTp OJILHAA P a6'<')Ta foTeme 1 1 0 28-ast Hemens https://m.edsoo.ru/e84d9cef
MHOrorpaHHuKu
56 [TousiTue 06 00BEME 1 0 0 28-ast Heens https://m.edsoo.ru/1ba674d8
57 O0BEM napaienenumneaa 1 0 0 29-as Henens https://m.edsoo.ru/e63ch619
58 O0BEM TUPaMUIBI 1 0 0 29-as Henens https://m.edsoo.ru/128cc5df
59 O06BEM TUPaMUIBI 1 0 0 30-as Henens https://m.edsoo.ru/3e45e6dd
60 O6BEM TPU3MBI 1 0 0 30-as Henest https://m.edso00.ru/39a416b6
61 Brrunciienne 006EMOB T 1 0 0 31-ast Hemenst https://m.edsoo.ru/a3bffb57
62 Brrunciienne 00bEMOB T 1 0 0 31-ast Hemenst https://m.edsoo.ru/aéalb56¢
63 Pewtenue 3amay 1 0 0 32-as Henens https://m.edsoo.ru/6ffc8623
64 ,ISOHTPOHBHM paora no Tel:,de 1 1 0 32-ast Hemens https://m.edso0.ru/1a826542
OOBEMBI MHOTOTPAHHUKOB
[ToBTOpenue, o6o0IIEHNE
65 cucreMaTtusanus 3Hanui. [loctpoenue 1 0 0 33-as Hepens https://m.edso0.ru/63c1f766
CEYECHHMI B MHOTOI'DAaHHHKE
[ToBTOpenue, o6o0IIEHNE
CUCTEMaTHU3aIMs 3HAHUH.
66 A . 1 0 0 33-as Hemens https://m.edsoo.ru/d219ddb9
JIBYMsSI TOYKaMH, OT TOUKH JI0 MPSMOIA,
OT TOYKH JI0 TIJIOCKOCTH, MEXTY
CKPEIIMBAIOIINMUCS TIPSIMBIMU
[ToBTOpenue, 06001IeHNE
CHCTEMaTH3aINsI 3HAaHUH.
67 Brruncnenue yrioB: Mexny 1 0 0 34-ast Henmenst https://m.edsoo.ru/1129561e

CKPEIMBAIOIIUMUCS MPSIMBIMH,
MEX1y IPSIMOH M INIOCKOCTBIO,
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JBYTPAHHBIX YIJIOB, YIJI0B MEXIY
IIJIOCKOCTSIMU

68

Brruncnenue yrioB: Mexay
CKPEIIMBAIOIIUMHUCS IPSIMBIMU

34-as Henens

https://m.edsoo.ru/b44e7673

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68



https://m.edsoo.ru/b44e7673

11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyec
KHe padoThl

Jara
U3ydeHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Cdepa u map: neHTp, paauyc,
IUaMeTp; TUTOMIA b TOBEPXHOCTH
chepsl

1-as venens

https://m.edsoo.ru/e6a58a2c

B3aumMHoe pacrionoxxeHue chepbl u
TUTOCKOCTH; KacaTelbHask INIOCKOCTh
K cdepe; mromanb chepbl

2-as Henens

https://m.edsoo.ru/8a7eb42e

N3o0pakenue cdepsl, mapa Ha
ockocT. CedeHus mapa

3-as Henmens

https://m.edsoo.ru/fle6a34a

Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh IHJIMHIPUIECKOM
MTOBEPXHOCTH

4-asg wenens

https://m.edsoo.ru/2d2dfe52

Hunuaap: ocHoBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

5-ag Henensa

https://m.edsoo.ru/fcf68351

N300paxenne nunuHapa Ha
IJI0CKOCTH. Pa3BépTka nuimHapa.
Ceuenust uuuHApa (MIIOCKOCTHIO,
NapajuIeIbHON WIn
MEPIEeHIUKYJIIPHON OCH LIMIIMHPA)

6-as Henmens

https://m.edsoo.ru/666ebad5

Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn
MMOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOW MOBEPXHOCTU

7-ast Henens

https://m.edso0.ru/f91757b4

KOHyCZ OCHOBAHUMC U BCPIINHA,

8-as1 Henens

https://m.edsoo.ru/fc7babab
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o0pa3yrolas U 0Ch; IJIOMIA/Ib
OOKOBOW M MOJTHOW MTOBEPXHOCTH

VYceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUS M OOKOBas
MTOBEPXHOCTh

9-as Henens

https://m.edsoo.ru/a4bfccfd

10

N306paxeHune koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIOCKOCTBIO,
[apajieIbHOM OCHOBAHMIO, U
IJIOCKOCTBIO, TPOXOASIIEH uepe3
BEPILNHY)

10-as nenens

https://m.edso0.ru/26¢49378

11

KomOunanwst ten BpameHus u
MHOTI'OIPAHHUKOB

11-as Henmens

https://m.edsoo.ru/9cffd6f3

12

MHOrorpaHHuK, ONMUCAHHBIN OKOJIO
cdepsl; chepa, BIMcaHHAs B
MHOTOT'PAHHUK WJIH B TEJIO
BpAILICHUS

12-as Henmens

https://m.edsoo.ru/52fe59c6

13

ITonsatue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

13-ag Henens

https://m.edsoo.ru/49a2fc48

14

OO0BEM LMIMHpPA, KOHYCA

14-as uenens

https://m.edsoo0.ru/951324a7

15

O06BEM mapa u wiomazb chepbl

15-as venens

https://m.edsoo.ru/3c663del

16

[Tono6HbIe Tena B MPOCTPAHCTBE.
CoOOTHOIIICHUS MEXKTY TUIOIIAISTMHU
MOBEPXHOCTEH, 00bEMAMHU
MOAOOHBIX TEJ

16-as Henens

https://m.edsoo.ru/7a7c3f85

17

Bexrtop Ha mmockocTH U B
MIPOCTPAHCTBE

17-ag venens

https://m.edso0.ru/72669d66

18

KonTponpHas paboTa mo Temam
"Tena Bpamenus" u "OO6bembI TET"

18-as Henens

https://m.edsoo.ru/17bb757¢e

19

CrokeHne 1 BIUHTAaHHE BCKTOPOB

19-as Henens

https://m.edsoo.ru/11blcc5e

20

YMHOKEHUE BEKTOpa Ha YUCJIIO

20-as Henens

https://m.edsoo.ru/ec1f9d28
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21

Pasnosxenune BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuio napasuienenuiena

21-as Henens

https://m.edso0.ru/81213f3b

22

Pemienue 3ama4, CBSI3aHHBIX C
MPUMEHEHUEM TIPaBUJI JEHCTBUH C
BEKTOPaMHU

22-as Henens

https://m.edso0.ru/ca866867

23

KoopanHaTHO-BEKTOPHBIN METO
IIPY PELICHUN T€OMETPUYECKUX
3a1a4

23-as Henens

https://m.edsoo.ru/1de2f88a

24

[IpssMoyronbHas cucTeMa KOOpAUHAT
B mpocTpancTBe. KoopanHatel
BekTopa. [Ipocreiimue 3agaun B
KOOpJMHATaxX

24-as wenens

https://m.edsoo.ru/75b68f61

25

VYron mexnay Bekropamu. CkanspHoe
MIPOM3BEJICHNE BEKTOPOB

25-ag wenens

https://m.edsoo.ru/d5226d23

26

Beluncnenue yrios Mexy
IPSIMBIMU U TUIOCKOCTSIMU

26-as Henmens

https://m.edsoo.ru/6b228fce

27

KonrponbHas pabota no reme
"BexTophl 1 KOOPAUHATHI B
IpocTpaHcTBe”

27-as Henens

https://m.edso00.ru/373492c3

28

[ToBTOpeHue, 060061IeHNE U
crcreMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUITAHUMETPUH

28-as Henens

https://m.edso0.ru/339a84dd

29

[ToBTOpenue, 0600IIEHNE U
cucremMarusanus 3HaHui. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29-ag Henens

https://m.edsoo.ru/71d2d412

30

[ToBTOpeHue, 06001IeHNE 1
cUCTEMAaTH3ans 3HAaHUNA. 3a1a4yn
TUTAHUMETPUH U METOJIbI UX
pelreHus

30-as Henens

https://m.edsoo.ru/lbc556df



https://m.edsoo.ru/81213f3b
https://m.edsoo.ru/ca866867
https://m.edsoo.ru/1de2f88a
https://m.edsoo.ru/75b68f61
https://m.edsoo.ru/d5226d23
https://m.edsoo.ru/6b228fce
https://m.edsoo.ru/373492c3
https://m.edsoo.ru/339a84dd
https://m.edsoo.ru/71d2d412
https://m.edsoo.ru/1bc556df

[ToBTOpeHUE, 0600IICHNE 1
cUcTeEMaTH3alis 3HaHUM. 3agauu

31 1 31-as Henens https://m.edsoo.ru/117a7f57
HJIaHI/IMeTpI/II/I U MECTOABI UX
pelieHus
[ToBTOpEeHME, 0000IIEHNE U

32 CHCTEMATH3AIIAA SHAHWM. OCHOBHBIC 1 32-as Henens https://m.edsoo.ru/95e5e946
¢burypsl, GpakThl, TEOPEMBI Kypca
CTEPCOMETPUH

33 HTorosast KOHTpoJIbHAS paboTa 1 33-ast Hemens https://m.edsoo.ru/a66a7dc2

34 Hostopenue, 0606HIGHI:I€ " 1 34-as Henens https://m.edsoo.ru/ffo3611f
CHCTEMATH3alHs 3HAHWI

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/117a7f57
https://m.edsoo.ru/95e5e946
https://m.edsoo.ru/a66a7dc2
https://m.edsoo.ru/ff93611f

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJTACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

7

I'eomerpus

7.1

OHGpI/IpOBaTB IOHATUAMU:. TOYKaA, IIpAMasd, MJIOCKOCTb

7.2

IIpuMeHATH aKCHOMBI CTEPEOMETPUM U CIICICTBUS U3 HUX IIPU PEILICHUU
r€OMETPUYECKUX 3a/1a4

7.3

OnepupoBarh MNOHATUAMH: NAPaLIEIbHOCTh M IMEPHEHAMKYISIPHOCTh
MPSIMBIX M IJIOCKOCTEMN

7.4

KnaccudunupoBaTh B3aMMHOE PACIOJIOKEHHUE MPSMBIX U TJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBarh MOHATUSMU: ABYIPAHHBIN Yroj, TPaHHU JIBYTPaHHOTO YIJia,
pedpo ABYIpaHHOTrO yIiia, JUHEHHBIA Yol IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTpaHHOro yria

7.6

OHepI/IpOBaTB MNOHATUAMHA: MHOI'OI'PAaHHHK, BLIHYKHBIﬁ u HeBBIHYKHBIﬁ
MHOTI'OI'paHHUK, 3JICMCHTBI MHOTOI'PAHHHMKA, HpaBI/IJII)HHﬁ MHOI'OI'paHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BUIBl MHOTOTPAaHHUKOB (THpaMuia, MpU3Ma,
NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)

7.8

Knaccupunupoare  MHOTOTpaHHMKHM, BbIOMpas  OCHOBaHUS s
knaccupukanud  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
IIpaBHUJIbHEBIC MHOT'OI'paHHUKH, IMMPpAMBIC n HAKJIOHHBIC IMPU3MEI,
TapajuIeTICTUTIC b )

7.9

OHepI/IpOBaTB IIOHATHAMU CCKylIasa IIJIOCKOCTB, CCUCHUC
MHOT'OI'paHHUKOB

7.10

OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,
HCIIONIB3Ys] METOJI CIIEI0B

7.11

Crpouth ce4eHHs MHOTOIPDAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP:
BHUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemarn 3ala4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 06pa3uaM
WK aJiropuTMaM, IMPUMCHASA HW3BCCTHBIC AHAJTUTUYCCKUC MCETOAbLI IIPpH
pemieH CTAaHAAPTHBIX MATCMATUUCCKHUX 3aJa4 Ha  BbIYHCIICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKHU I0 pr[MOfI, OT TOYKHU OO
TIJIOCKOCTH, MCKAY CKPCIIMBAOIMUMHUCS MMPIMBIMHA

7.13

Pemarh 3a1aun Ha HAXOXKICHUE TEOMETPUUYECKUX BEIUYHH MO 00pasiaM
WIM aIropuT™MaMm, MpPUMEHSs WM3BECTHbIE aHAJIUTUYECKUE METONbl MpU
pEIIeHNN CTaHIAAPTHBIX MaTEMaTHYECKHX 3a/lad Ha BBIYHCICHUE YTJIOB
MEXIY CKPEIIUBAIOIIUMUCS MPSMBIMHU, MEXAY MPSIMOW U IJIOCKOCTHIO,
MEX/Ty TUIOCKOCTSIMH, IByTPAHHBIX YTJIOB

7.14

Bbruucnare 00BbEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3Ma, mupaMuia) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIISATH COOTHOIIECHUS
MEXKITY IUIOIIAASIMU MOBEPXHOCTEH, 00BéMamMu MOJO0OHBIX




MHOT'OI'PaHHUKOB

OnepupoBarh MOHATUSMH: CUMMETPHsSI B INPOCTPAHCTBE, LEHTP, OCh U

7.15
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYDPBI
W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (QUTYypax, MPEACTABICHHYIO Ha
YyepTekax U pUCYHKaX
[IpumensaTs reomerpuueckue (BakThl A1 PElICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJararmlliiX HECKOJIbKO IIArOB PELICHHS, €CIU YCIOBHS
MIPUMEHEHHUs 3aJ1aHbl B IBHOU opMme
718 [IpumensaTh npoCTeilline MNpPOorpaMMHBIE CPEACTBA M DJIEKTPOHHO-
' KOMMYHHKAITMOHHBIC CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKIX 3319
719 [TpuBOIUTE MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
' JKU3HU, pacrio3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh MOTyYeHHbIE 3HAHUS HA MIPAKTHKE: aHATU3UPOBATh PealibHbIC
CUTyalldu W TPHUMCHATH W3YYCHHBIC TOHATHS B TIPOIECCe IOWCKA
pelieHus MaTeMaTHYeCKU chopMyIUPOBaHHON po0GIIEeMBlI,
7.20 MOJICIMPOBATh peajibHbIe CUTYallMH Ha SI3bIKE T€OMETPHH, MCCIIE0BAThH
MIOCTPOCHHBIE MOJIEIH C HCIOJIb30BAHUEM T'€OMETPUUYECKUX TMOHATUH U
TEOpeM, armapara aiareOpsl, pemaTh MPaKTHYECKUe 3a7aul, CBI3aHHBIC C
HAXO0XJICHUEM T'€OMETPUYECKUX BETNUHH
11 KIIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
ponep 00pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus
pe3yJbTara
6 I"'eomeTpus
OnepupoBaTh NOHITUSIMHU: IIWIHHIPUYECKAsI TTOBEPXHOCTH, 00pa3yrolne
6.1 [IWIHHJIPAYECKON TIOBEPXHOCTH, MHJIUHAP, KOHHYECKAs IMOBEPXHOCTb,
' oOpa3yiolMe  KOHHUYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MTOBEPXHOCTh
6.2 Pacno3naBate Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJI BPALLICHUS
6.4 KrnaccuduimpoBaTs B3auMHOE pactojokeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHSITHSIMH: IIAPOBONM CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BHICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOS, BHICOTA
I1IaPOBOTO CJI0s1, IAPOBON CEKTOP
6.6 Bbrancnsate 00bEMBI W MUIOIMIAAM TOBEPXHOCTEH Ten BpalleHUs,
' TEOMETPUYECKUX TEJI C MPUMEHEHUEM (HOpMyIT
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHWK, BIIMCAaHHBIM B cdepy u
6.7 OTNKCaHHBIN O0KOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAHHUK HITH TEJIO
BpallleHus
6.8 BbuucnsTh COOTHONIEHHS MEXIYy IUIOHIAJAMH TOBEPXHOCTEH H
' 00BEMamMu MOJJOOHBIX Tell
6.9 N3o00paxarh n3ydaemple QUTYPHI OT PYKH M C MPUMEHEHHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
6.10 BoImoTHATE  (BBIHOCHBIC) TIOCKHE YEPTEKH W3 PHUCYHKOB TMPOCTHIX




00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS Tel
BpaIICHUS

6.11

W3Brekatb, MHTEPHPETUPOBATH U MPeoOpa3zoBbIBaTh WH(GOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (PUTYypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[TpumensTh reomeTpuyeckue (PaKThl A PEHICHUS CTEPEOMETPHUYECKHUX
3aJa4, MPEANoJaraloluX HECKOJIbKO IAaroB pEUIEHMs, €CIU YCIOBUS
MIPUMEHEHHUS 3aJIaHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOTHATE JICHCTBHS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXEHHUS BEKTOpa HA YHCIIO, OOBSCHATh, KAKUMH CBOWCTBAMHU OHH
o01aaroT

6.15

HpI/IMeHSITL IMpaBUJIO MapaJuUICIICIIUIICIA ITPHU CJI0KCHHUHN BCKTOPOB

6.16

OHepI/IpOBaTL MNOHATHUAMMA: ACKAPTOBBI KOOPJAHMHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MeExAy  BCKTOpaMu, CKaJLIpHOC  IIPOU3BCACHHUC  BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroi
MEXy BEKTOpaMH, CKaJIipHOE MPOU3BEJCHHE, PacKIIaAbIBaTh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

33I[aBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAWHAT

6.19

Pemate nmpocredmme TeOMETpUYECKHME 3aJadyd  Ha IPUMEHEHME
BEKTOPHO-KOOPJAMHATHOIO METO1a

6.20

Pemars 3agadd Ha A0Kas3aTCJIbCTBO MaTCMAaTHYCCKHX OTHOIIICHUU H
HAaXOXIACHUEC T'COMCTPUUCCKHUX BCIWYMH I10 06pa3uaM HIIN aJITOpUTMam,
MMPpUMCHAA HN3BCCTHBIC MCTOABI Ipu peHICHUA CTaHAApTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3314

6.22

HpI/IBO,Z[I/ITB MNpUMEPBI MAaTEMATUUCCKUX BaKOHOMepHOCTCﬁ B IIpupoac nu
KM3HU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPHUUN B UCKYCCTBC

6.23

[IpuMeHATh TOJNIy4eHHBIE 3HAHWS Ha IMPAaKTHKE: AHAJINW3UPOBATH
pealbHBIE CUTyallUd U NPUMEHSATh H3Y4YECHHBIC IIOHATUSA B IIpoliecce
MOKMCKA pELIEeHUS MaTeMaTHuecKd COpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHBIC CUTyal[UU HA SA3BIKEC N'€OMETPUM, UCCIEN0BATH
ITOCTPOEHHBIE MOJIENIN C WCIIOJIb30BAHUEM I€OMETPHUYECKUX IOHATHNA H
TeopeM, armnapara anreOpbl, perars NpaKTUYECKUe 3a1a4M, CBSI3aHHbIE C
HAaxX0’KJICHNEM F€OMETPUYECKUX BEJINYUH

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KIIACC
Kox IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
7 ['eomerpus
7.1 OcHOBHbBIE MOHATUS CTepeoMeTpuu. Touka, mpsiMasi, IMJIOCKOCTh, NMPOCTPAHCTBO.




[Tonsatue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  aKCHOMBI
CTEPEOMETPUH U CIEJCTBUS U3 HUX

1.2

B3aumHOe  pacnonoxeHue OpsAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECs,
napajuleJbHble M CKpelmuBaromuecs npsmele. I[lapamiensHOCTs NOpsAMBIX U
IUIOCKOCTEM B INPOCTPAHCTBE: IapajUICJIbHBIE MIpsIMbIE B IIPOCTPAHCTBE,
[ApAJLIEIIBHOCTh TPEX IPSAMBIX, MAPAUICIBHOCTh IPSAMOM U IUIOCKOCTH. YTIUIBI €
COHAIIPABJICHHBIMU CTOPOHAaMH, YroJI MEXKIYy IpsAMBIMM B IIPOCTPAHCTBE.
[TapaymienpHOCTh IIOCKOCTEHN: NapauIeIbHbIE IITIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. Ilpocreiiine npocTpaHCTBEHHbIE (UIYyphl HA IUIOCKOCTH: TETpa’Jp,
Ky0, NapaJiiesenune]], HOCTPOSHUE CEUCHUI

7.3

[lepneHguKyISIpHOCTE NPAMOM M IUIOCKOCTH: IEPHEHAMKYJISAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE ITapaJUIEIbHbIE U NIEPIICHAUKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPHEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMON NEPIEHAUKYIIIPHON
IUIOCKOCTH. YTIJIBI B IPOCTPAHCTBE: Yrojd MEXKAy MpsAMOM M  IIJIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHHBIM Yroja JAByrpaHHoro yria. IlepneHaukynsap u
HAKJIOHHBIE: PAacCTOSHHE OT TOYKU J0 IUIOCKOCTH, PACCTOSTHUE OT NPSIMOM 0
IJIOCKOCTH, MPOEKIMsI (PUIyphl HA IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  MEPHEHAMKYJSIPHOCTM  JIBYX  Iulockocted. Teopema o Tpéx
NEPIEHIUKYIIIPAX

7.4

IloHsiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIIIYKJbIE U
HEBBIIIYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroiabHas
npu3Ma, TpaH M OCHOBAaHMS MPU3MBI, IpsMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapamienenumnen, NpsMOyroibHbINA MapalIesIeuIIe]]
u ero ceorcrsa. [Iupamuaa: N-yrosgpHas nupamua, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh NMUPAMHUIBI, IPABUIbHAS M yCEUEHHAs MUPaMUA.
OneMeHTbl NpuU3Mbl U nHpaMuibl. [IpaBUibHBIE MHOTOTPAaHHUKHU: TOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IpaBWIIbHAs MpU3Ma M IPaBWIbHAs IUPaMHUIA,
IIpaBWJIbHAs TPEYrojbHas MUpaMHUAa U IPaBUIbHBIA TeTpasap, ky0. [IpeacraBnenue
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeueHus
IIPU3MBI U TUPAMU B

7.5

CI/IMMCTpI/ISI B IPOCTpaHCTBE: CHMMECTPUA OTHOCUTCIIBHO TOYKH, HpS[MOfI,
IJIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMUpaMUJaX, MapajliCJICIUIICaax, IMPaBUIbHBIX
MHOTI'OI'paHHUKAaX

7.6

Bbruncnenue 31eMEHTOB MHOTOTPaHHHUKOB: pé&Opa, auaroHanu, yribl. Ilnomans
OOKOBOW TMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSMOM MPHU3MBI, IUIOIIAIb
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoi npu3Mbl. [lnomanas 60koBoi
MIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM INUpaMHIbl, TEOpeMa O IUIOIIATU
yceu€nHoi nupamuabl. [lonstue 06 06béMe. O6bEM NUpaMUIbl, TPUIMBI

7.7

[Tono6uble Tena B mpoctpancTBe. COOTHOMIEHUSI MEXAY IMJIOLIAASIMHU ITOBEPXHOCTEH,
00BbEMaMU MOTOOHBIX TEI

11 KUIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHMS

6

I'eomerpus

6.1

[unuaapudeckasi MOBEPXHOCTh, 00pa3yIOIIHe MUINHAPUISCKON MTOBEPXHOCTH, OCh
UWIMHIPUYECKON ToBepXHOCTH. LlumuHAp: ocHOBaHUS M OOKOBas IMOBEPXHOCTD,
o0pa3yromas U 0Cb, TUIOMIAlb OOKOBOH U MOJTHON OBEPXHOCTH

6.2

Konnueckast moBepxHOCTh, 00pa3yrone KOHMUECKOH MOBEPXHOCTH, OCh U BEPIIMHA




KOHHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHHME M BeplIMHa, 0o0pa3ylomas U OCb,
wionaab OOKOBOM M TOJHONW MOBEPXHOCTH. YCEUEHHBIN KOHYC: 0Opasylouue u
BBICOTA, OCHOBAaHUs M1 OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IMaMeTp, oAb MOBEPXHOCTH cdephl. B3aumuoe
pacnosoxeHue cdepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaib

cepsl

6.4

N3o0paxkeHne Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka MuMHApa 1 KOHyCa

6.5

KomOunanmu Tten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WIIH TEJIO BPaILICHHSI

6.6

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Tel. Teopema 00 oOBEME
NpSIMOYTOJIBHOTO Tapayuienienumnena u ciueactsus u3 He€. OO0bEM muIMHApA,
koHyca. O0bEM m1apa U miIomab cepol

6.7

[lonoGHble Tena B mpoctpaHcTBe.  COOTHOWIEHHMS  MEXAY  IUIOIAASIMHU
MOBEPXHOCTEH, 00bEMaMy TOJOOHBIX TEIl

6.8

Ceuenust uunuHApa (MapajuieibHO U NEPIEHIUKYISIPHO OCH), CEUEHUS KOHYyca
(mapajuieabHOE OCHOBAHUIO M IPOXOJdIIee Yepe3 BEepIIMHY), CEUSHUs 1apa

6.9

Bexktop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHHE M BBIUMTAaHUE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. PasnoxkeHue BeKTopa M0 TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpaBwio mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX  C
IIPUMEHEHHUEM IIPABUJI JEMCTBUI C BEKTOPAMHU

6.10

[IpsamoyronbpHasg cucTeMa KOOpPAMHAT B NpOCTpaHCTBE. KoopauHaThl BEKTOpA.
[Ipocreiimne 3agaun B KOOpAMHATax. YTroa Mexay BekTopamu. CkaisipHoe
MPOU3BEJICHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXKIY NPSIMBIMUA U TUIOCKOCTSIMHU.
KoopanHaTHO-BEeKTOPHBIN METOJI TPU PEIICHUH TEOMETPUUYECKHX 3a/1a4

IPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kona

HpOBepﬂeMble Tpeﬁona}mﬂ K NPEAMETHBIM pe3yjbTaTaM 0CBOCHUSA

NpOBEPSIEMOro OCHOBHOI1 00pa30BaTEJILHOM NPOrPAMMBI CPEIHEro 00111ero
TpeOOBaHUs o0pa3oBaHust

Brnajgenne Meromamu JI0Ka3aTeNbCTB, aITOPUTMaMHU pEIICHUS 3ajad;
yMeHne (HOpMyITHpOBaTH M OMEPUPOBATH TOHATUSMHU: OIpEAeTeHHE,
aKCMoOMa, TeopeMma, CIIEJICTBUE, CBONCTBO, TPHU3HAK, IOKa3aTeNbCTBO,
paBHOCUIIBHBIE (POPMYITHPOBKU; MPUMEHSAITH UX; YMEHUE (HOPMYIUPOBATH
o0paTHOE U MPOTHBOIOJIIOKHOE YTBEPXKIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ] MaTeMaTU4YeCKOW WHAYKIIUU;
MMPOBOANTH JOKA3aTCJIbHBIC  PACCYyXJIACHUA IIpU PCIICHUUN 3aja4,
OIICHUBATh  JIOTUYECKYIO  MPABUIBHOCTh  PACCYXKIEHUH; yMEHUE
ONneprupoOBaTh MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OICpallvii Hall
MHOXCECTBaAMU, YMCHHUC HUCIOJIB30BATh TeOpeTHKO-MHO)I(eCTBeHHLIfl
ammapar JUist OIMCaHUs PEATbHBIX MPOIIECCOB U SBJICHUH U MPH PEIICHUH
3aja4, B TOM 4HCJIE€ W3 JPYrUX YUYeOHBIX TNPEAMETOB; YMEHHE
OTIEpUPOBATh MOHATUSIMH: Tpad, CBA3HBINA rpad, AepeBo, NUKI, rpad Ha
IJIOCKOCTH; YMCHHC 3a/laBaTb W OIHCHIBATH rpa(bm Pa3siIMIHbIMU
croco0aMu; UCTIOIB30BaTh rpadbl MPU PEIICHUH 3a71a49

YMeHne onepupoBaTh MOHSATHUSMHU: HATypaJbHOE YHCIIO, LIEJI0€ YHCIIO,




CTENEHb C LIEJIBIM [10Ka3aTeIEM, KOPEHb HAaTypaJIbHON CTENEHHU, CTENIEHb
C  palMOHAJIbHBIM  IIOKa3aTeleM, CTENeHb C  JeWCTBUTEIbHBIM
nokaszarteneM, JorapupM uuciIa, CHHYC, KOCHHYC M  TaHIEHC
IPOM3BOJILHOIO YHCJA, OCTATOK IO MOAYJIO, PALHOHAIBHOE YHCIIO,
UPpPALlMOHATIBHOE  YHCJIO,  MHOXXECTBa  HATypajbHBIX,  LEJIBIX,
pallMOHANBHBIX, JCHCTBUTENBHBIX YHUCEN; YMEHHE HCIOJIb30BaTh
NPU3HAKH JIETMMOCTH, HAUMEHBIIMKA OOIIUil AENUTeNh M HAaHMMEHBIIIEe
o01iee kpaTHOe, alNropuT™ EBKiMaa mpu peleHny 3a1ad; 3HaKOMCTBO €
pa3IMYHBIMM ~ NO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIEHMS;  YMEHHE
BBITOJIHATH BBIUMCIICHUE 3HAUYCHUH M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTENEHsAMHU M Jiorapudmamu, Mnpeodpa3zoBaHus JPOOHO-pallMOHAIBHBIX
BBIPQXCHUI; YMEHHME OIEPUPOBATH IMOHATUSAMH: I10CIIEOBATEIbHOCTD,
apudmeTHuecKas nporpeccus, reoMeTpuyecKkas nporpeccus,
OeckoHeYyHO yOBbIBaroIIasi TEeOMETpPHYECKass MpOTpeccusi; yMEHHue
3aJ]aBaTh MOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
bopMyJI; yMEHHME ONEpUpPOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apTyMEHT KOMILIEKCHOTO
yucina, ¢opmMa 3alUCU  KOMIUIEKCHBIX uucen (reoMeTpuyecKas,
TPUTrOHOMETpHUUYECKass UM  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu@meTuyecKkue MAEUCTBUS € KOMIUIEKCHBIMU YHCIaMH; I[PUBOAUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEJ;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompenenuTeslb  MaTpULbl,
TE€OMETPUYECKUI CMBICI ONIPEIEITUTENS

YMeHHe onepupoBaTh MOHATHAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
MOKa3aTelbHbIE, CTENEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPHUUECKHE
YpaBHEHUsT M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHATUSIMU: TOXIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHME, YpPaBHEHHUE,
HEPaBEHCTBO, CHUCTEMa YpPAaBHCHUH U HEPABEHCTB, DPABHOCWIBHOCTH
YpPAaBHEHUI, HEPABEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3JIMYHBIX IMPUEMOB; PEIIATH
YpAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C NAPaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MaTeMAaTHYECKHUX
3aJ1a4 ¥ 3aJ1a4 U3 pa3IU4HbIX 00J1acTell HayKH U peaIbHOM JKU3HH

YMenue onepupoBaTb MNOHATHSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
NEPUOJIUYHOCTh (DYHKIIMHM, OrPaHMYEHHOCTb (PYHKIIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (YHKIHH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HepepbIBHas (YHKIIMS, aCUMITOTHI Ipaduka
GbyHKIMY, TepBasi U BTOpas MPOU3BOJHAs (DYHKLMHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIWUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh INPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO MJs HCCIENOBaHMS (PYHKLUH,
HaXOJUTh HAWOOJBIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpaMKi MHOTOUYIEHOB C HUCIOJIb30BAaHMEM allllapaTa MaTeMaTHYeCKOro
aHaINW3a; MPUMEHATh NPOU3BOAHYIO MJI HAXOXKAECHUS HAWIYy4dlIEro
pEIIeHUsT B IPHUKIAJHBIX, B TOM YHCJIE COLMAIBLHO-DKOHOMHYECKHX H
bu3MUeCcCKUX 3a7a4ax; HAXOIUTH TUIOMIAU U O0BEMBI (DUTY C TTOMOIIBIO
WHTETpaJla; NPUBOAUTH INPHUMEPHl MATEMAaTUYECKOTO MOJEIMPOBAHUS C




oMOIIBI0 AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHSAMU: rpaduk QyHKIUH, oOpaTHas
GYHKIMS, KOMITO3MLUS (QYHKIMHA, JuHeWHass (QyHKUus, KBaapaTHYHAs
byHKIuS, paroHaibHast byHKuus, CTerIeHHast byHKIHA,
TpUTOHOMETpHUYecKne  (QYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢yHkunu, TOKa3aTreiabHas W Jorapudmuyeckas (QYHKUUH; yMEHHUE
CTPOUTH TI'paUKH H3YyYCHHBIX (DYHKUUH, BBITOIHATH MPEOOpa3OBaHUS
rpaduKoB (HYHKIHNA, UCTIONB30BaTh TPApUKHU JJISl U3YUEHHS TPOLIECCOB H
3aBUCHMOCTEH, NMPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIPAXaTh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMH; HCIOJb30BaTh CBOMCTBa M Tpaduku QYHKIOMHA s
peleHns ypaBHEHHI, HEPABEHCTB U 33/1a4 ¢ IMapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI YypaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/layd pa3HbIX TUIIOB (B TOM YHCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTbh TOBApOB U
yCIIyT, HAJIOTH, 3314 U3 00JaCTH YIpaBJICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUs, YpaBHEHMs, HEpaBEHCTBA U MX
CHCTEMBI IO YCIOBMIO 3a/auM, MCCIEIOBATh IOJYYEHHOE PELICHHE U
OLIEHUBATh MpPaBAONOAOOHOCTh pE3yJIbTATOB;, YMEHHE MOJEIMPOBAThH
peasibHble CHUTYyallMM Ha SI3bIKE MAaTEMATHUKH; COCTAaBJISITh BBIPAKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M HX CHCTEMBl [0 YCIOBUIO 3aJa4H,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHMEM arIapara
aJIreOpbl, HHTEPIPETUPOBATH MTOJYYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apu(mMeTHdeckoe, MeuaHa,
HauOoJiblllee UM  HAWMMEHBIEE 3HAUCHUs, pa3Max, JHUCIEepPCHUs,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHe U3BJeKaTb,
MHTEPIPETUPOBaTh MH(GOPMAIMIO, MPEACTABICHHYI0O B TalnMIax, Ha
JuarpaMmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOLECCOB U
SIBJICHH; TIPEACTABIATH UHPOPMAIIUIO C TIOMOIIBIO TaOJIUIl U JUATPaAMM;
UCCIIEN0BATh CTATUCTUYECKUE HAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaguueckux METOJOB M  JJIEKTPOHHBIX  CPEIACTB; TIpapuuecKu
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOMIbIO  JIHarpaMm
paccenBaHMs M JINHEWHON Perpeccuu

VYMeHue omnepupoBaTh NOHATUSAMH: CIyYalHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTb CIYy4alHOTO COOBITUS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIHOJb30BaHUEM TIpaUUYECKUX METOJO0B; MPUMEHATH
(bopMyNbI CIOXKEHHS] M YMHOXXEHHUS BEPOSTHOCTEH, (OpMyiTy HOIHON
BEPOATHOCTH, popMyny bepHymnu, koMOMHaTOpHbIE (HaKTHI U POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEabHBIX COOBITUH; YMEHHE OIepHpOBATH
MOHATUSIMM:  CydailHasi BEJTUYMHA, pacIpellelieHue BepOSTHOCTEH,
MaTEMaTUYECKOE OKUIAHWE, IUCIEPCHS M CTaHJApTHOE OTKIOHEHHE
CllyyallHOW  BEJIMYUHBI, (QYHKIMH paclIpeieleHuss U  IJIOTHOCTH
PaBHOMEPHOIO, IIOKA3aTEIbHOTO W HOPMAaJbHOTO PAaCHpPElEICHHN;
YMEHHME MCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeiesieHud JUis
peleHus 3aJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX MHCCJIENOBAHUM; YMEHUE IPUBOAUTH IPUMEPHI
IPOSIBIIEHUS 3aKOHA OOJIBIIMX YKMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHHE ONEPUPOBATh MOHATUSIMU: COUETAHUE, IEPECTAHOBKA,




YHUCIO COYETAaHWH, YHMCIO TEpecTaHOBOK; OMHOM HpioToHa; ymeHue
HPUMEHATh KOMOMHATOPHBIE (PAKTHI M PaCCYKICHMSI Ul PELLICHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTU peanbHBIX COOBITHI; COCTAaBJIAITh
BEPOATHOCTHYIO MOJIE€Ib M MHTEPIPETUPOBATH MOJTYYCHHBIN PE3YyJIbTaT

YMeHue omnepupoBaTh IMOHATUSMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJA, IUIOCKUH yroi,
NBYTPaHHBIA yroJl, TPEXTPaHHBIA YTOJ, CKpPEUIMBAIOLIUECS TMpsSMBIE,
[apaJUIEIbHOCTh U NMEPHEHIUKYISAPHOCTD MPSMBIX U IUIOCKOCTEH, yroi
MEXY MPSMBIMH, YTOJI MEXAY HPSIMON M IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JIO0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PACCTOSTHUE MEXKY TUIOCKOCTSIMH; YMEHHE HCIOIb30BaTh MPH
pelIeHnH 3aad U3y4eHHbIE (PAKTBI M TEOpPEMbl IIAHUMETPUHU; YMEHHE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro0 MHpPA; CTPOUTH
MaTeMaTUYeCKUe MOJENHU C IOMOIIBI0O TI'€OMETPUUECKUX TIOHATHH U
BEJIMYMH, pelIaTh CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a1a9U
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YMeHue onepupoBaTh MOHATUSAMU: IUIOHIAAb (QUTYpBI, 00BEM (UTYPBHL,
MHOTOTPaHHUK, MPaBUIbHBI MHOTOTPAHHUK, CEUEHHE MHOTOTpaHHUKA,
KyO, mapajuienenumnen, mnpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpallleHNs, UWINHIpP, KOHYC, map, cdepa, miomanas cepbl, IUIomanb
MOBEPXHOCTU MUPAMUJBI, MPU3MBI, KOHYyca, IWIMHIApa, 00BEM Kyoda,
MPSIMOYTOJIBHOTO Tapajlieenuneaa, MUpamMuabl, MPU3MbL, HJIAHIPA,
KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUECHUS KOHYCa U LMIUHIpA,
napajuleJibHble OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, NUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHUKA, U300paxxaTh MHOTOTPAaHHUKH, (PUTYPHI U MMOBEPXHOCTH
BpalIEHUs], UX CEUYCHHUS], B TOM YUCJIE C IOMOIIBIO SJIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTh CBOMCTBA T€OMETPUUECKHUX (DUTYP, CAMOCTOSITETLHO
(bopMyIUPOBATh ONPEACIICHHS U3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3BI
O CBOMCTBaxX M MpPU3HAKAX M'€OMETPUYECKHX (PHUTYp, 0OOCHOBBIBATH HIIU
OmNpoBepraTh HMX; yMEHUE TMPOBOAUTH KiacCHPUKANNIO GUTYp TO
pa3IMYHBIM TpPU3HAKaM, BBHITIOTHATH HEOOXOIUMBbIE TOTIOTHUTEIbHBIC
MTOCTPOCHUS
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YMeHue omnepupoBaTh MOHATUSMH: JIBUKEHHE B TIPOCTPAHCTBE,
napajuieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue 10A00UsA, MOAOOHBIE (UTYpPBI;, YMEHHE
pacrio3HaBaTh paBHbIE W MOAOOHBIE (PUTYPHI, B TOM YMCJIE B HPUPOJE,
HCKYCCTBE, apXUTEKTYype; HCIIONB30BaTh T€OMETPUYECKHE OTHOIICHHS
OpU pELIeHWU 3a/1a4; HAXOAWUTh TeOMETPUYECKHE BEJIMYMHBI (JJIUHA,
yroj, IUIomanas, O0BhEM) TPU peIIeHUH 3a7ad W3 JPYruX ydeOHBIX
NPEMETOB U U3 PealbHOI KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE
BEITMYUHBI (JUTMHA, YTOJ, IUIONIA/b, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCMONB3Yysl W3y4eHHbIE (HOPMYJbl U METOABI, B TOM 4YHCIE: IJIOMIAAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, MWIMHAPA, TUIOMAIb ChEpHI;
00bEM Ky0Oa, MPsIMOYTOJILHOTO TapajulesieNuIe/ia, MUPaMHIbl, TIPU3MBI,
WIMHApPA, KOHYyca, IIapa; yMEHHWE HaxOJUTh OTHOIIEHHE OO0BEMOB
noJ00HBIX uryp
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YMeHue onepupoBaTh NOHATUSMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOPJIMHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTODPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIIO, PA3JIOKEHHE BEKTOpa Mo 0a3ucy,




CKaJIApHOC MPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJ MCKIAY
BCKTOpaMHU; YMCHHUE HCIIOJIb30BaTh BeKTOpHBIfI u KOOp,HHHaTHBIﬁ METOJ
A1 pCHICHUA TCOMCTPUYCCKHUX 3adad MW 3ada4 JpYIrux y‘-IGGHbIX
MpEaAMCTOB
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YMmenue BbIOMpaTh NOAXOMANIMM METOH JJid peHIeHUs 3aauu;
MOHMMAHHWE 3HAYMMOCTH MAaTeMaTUKU B HW3YYCHUU MPUPOAHBIX U
OOLIECTBEHHBIX  MPOLECCOB U  SIBICHUN; YMEHUE pPACIO3HABaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPHUBOAUTH
NpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCHUHUCKOM UM  MHUPOBOH
MAaTEMaTU4YECKON HAyKu

INEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

1HO MATEMATHUKE
Kox IIpoBepsieMblii 31eMeHT coep:KAHUSA
1 Yucna ¥ BBIYUCICHUS
1.1 HarypasibHble 1 nensle uncia. Ilpu3Haku AeaIMMOoCTH HEbIX Yncell
19 Panyonanenple  uuciaa. OOBIKHOBEHHBIE U JAECATUYHBIE JpoOH, IPOLIEHTHI,
0OECKOHEUHBIC IEPUOTUIECKUE IPOOH
13 Apudpmernueckuii KOPCHB HaTypaJIbHOH creneHu. J[eHcTBUS ¢ apupMeTHIeCKUMHU
KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenens ¢ nenbiM nokaszareneM. CTENEHb ¢ pallMOHAIBHBIM NT0Ka3areneM. CBoMCTBa
CTENEeHH
15 CuHyC, KOCMHYC W TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHI€HC YKCIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble 1 HaTypajIbHbIE JOrapu(MbI
HevictBurenbHbie  yucia. ApudMeTHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIYMCIEHUS, TIPAaBUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3ynbTara BRIYUCICHUN
1.8 [TpeoOpazoBaHre BBIPAKCHHIH
1.9 KommiekcHble uncna
2 YpaBHEeHMs 1 HEpaBEHCTBA
2.1 [{enble u 1poOGHO-pallOHATbHBIE YPABHEHUS
2.2 WppanmonanpHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHs
2.4 [ToxazarenbHble U TorapuMUUECKHE YpaBHEHUS
2.5 [enble u 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 WppanmoHnanbHble HEpaBEHCTBA
2.7 ITokazaTenpHbIC U JOorapuMUUECKHE HEPABCHCTBA
2.8 TpuronomeTprieckue HEPaBEHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMETPaMHU
2.11 Matpuia cucTemMsl JIMHEHHBIX ypaBHEHUIN. ONpeaennTeslb MaTPUILIbI
3 DyHKIUHN U TpadUKu




Oyukuus, crnocoObl 3amanus ¢ynkuuu. ['paduk QyHkiuu. BzaumHOo oOpaTHbIE

3.1 . N
dbyukiun. Yétuele u HeuétHble pynkuuu. [leprognueckue GpyHkumm
Ob6nacTe ompezeneHuss W MHOXECTBO 3HaueHuM ¢GyHkuuu. Hymm dyHknum.
32 [IpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MUHUMYMBbI (yHKkuud. HauGomnbiiee M HauMeHblee 3HAYCHHE
(GYHKIINY Ha TPOMEKYTKE
33 Crenennass (yHKIUS C HATypaJbHBIM M IETbIM IOKazareraem. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS N-OM CTENEHU
3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH
3.5 ITokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOWCTBA U Ipaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs [TOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas U reoMmerpuyeckas nporpeccuu. @opmyina ciI0XKHbIX IPOIIEHTOB
4 Hauana maTtemaTndeckoro aHaiamsa
4.1 [TponsBonnas Gynkiun. [Ipon3BonHbIe IeMEHTApHBIX QYHKINH
[IpumeHeHne TPOM3BOAHON K WCCIEIOBAHUIO (QYHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero ¥ HaMMEHBIIETr0 3HaYeHUs (YHKIMH Ha
OTpe3Ke
4.3 ITepBooOpaznas. Uarerpain
5 MHOXeCTBa U JIOTHKA
5.1 MHOXeCTBO, orepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTb U CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BeposiTHOCTH
6.3 KomOunaTtopuka
7 I"'eomeTpus
7.1 DUrypsl Ha IOCKOCTH
7.2 IIpsiMble U IIITIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEPXHOCTH BPALICHMSI
7.5 KoopauHats!l 1 BEKTOPBI

YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
Marematuka: anreOpa W Hadajlla MAaTeMAaTHYECKOTO aHain3a, T'€OMETPHS.
I'eometpust, 10-11 wmaccel/ Atanacsu JI.C., byryzos B.®., Kamomme C.b. u
npyrue, U3parensctBo «lIpocBemenue.

METOANYECKHNE MATEPHAJIBI U1 YUUTEJIA




Marematuka: anrebpa 1 HadaJla MaTeMaTHIECKOTO aHAIIN3a, TEOMETPHS.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., Byry3oB B.®., Kagomues C.b. u
npyrue, M3natensctBo «IIpocBemieHue».

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

bubanorexka 11OK: https://m.edsoo.ru/

POI: https://resh.edu.ru/

SKmnacc: https://www.yaklass.ru/p/geometria/11-klass

YuauPy: https://uchi.ru/11 klass/

Sunexc.Yuebnuk: https://education.yandex.ru/
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