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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «l'eomerpusi» 06a30BOr0 ypOBHS AJis
oOygaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepaibHOTO
TrOCyZapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHAApTa CPEeIHEro 001mero oopa3oBaHus,
C yd4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWIA, MPEABABIIEMBIX K
MaTEeMaTUYeCKOMYy OOpa30BaHHUIO, M TPAIULUUNA POCCUHUCKOro 0Opa3oBaHMUS.
Peanuzanusi mporpaMMbl 00eCreYMBAET OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY [UJISi CaMOpPAa3BUTUS W HENPEPHIBHOTO OOpa3oBaHus,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO pPAa3BUTHUS
JUYHOCTH 00YJarOIXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnocte ydeOHOTO Kypca TeOMETpHUM Ha YPOBHE CpEIHEro oOIero
oOpa3zoBaHusg OO0YyCIIOBJIEHA MPAKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOyYEHHsS T'€OMETPUM B HANPABICHUHU JIMYHOCTHOIO
pa3BuTUA OOyuarommxcs, QopMupoBaHus (YHKIIMOHAIBHON MaTEeMaTHUYeCKOM
IPaMOTHOCTH, U3YUYECHHS JPYTUX YU4EeOHBIX TUCUUILIUMH. Pa3BuTue y oOyuaromuxcs
MPABWIbHBIX MPEACTABICHUN O CYHNIHOCTH U MPOUCXOKICHUH T'€OMETPUYECKHUX
aOCTpaKIMii, COOTHOLIEHUH PEATBbHOTO U HACAIBHOIO, XapaKTepe OTPaKEHUS
MaTeMaTH4YECKOM HAYKOM SBJIEHUI U IPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPHUH
B CUCTEME HAyK U POJIM MAaTEMATHUYECKOr0 MOJIETMPOBAHMS B HAYYHOM MO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHUS yUaIIUXCSl, a
TAaK)K€ KA4eCTB MBIILUICHUS, HEOOXOIUMBIX [UIsl afanTaliid B COBPEMEHHOM
oO1IecTBE.

['eomerpust sBisieTcs: OIHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHEIrO
oOmiero oOpa3oBaHHWs, TaK KakK OOECIEYMBACT BO3MOXKHOCTh HM3YyUCHHsS Kak
JUCIUTUIMH €CTECTBEHHO-HAYYHOM HAIlPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MblieHUue, (GOpMHpPyeMOe MPU H3YYEHUH OO0ydarouuMucs
MOHATUMHBIX OCHOB T€OMETPHUM M TTOCTPOCHUHM IIEMOYKHU JJOTUYECKUX YTBEPKICHUIM
B XOJI€ pEUIEHUs] T€OMETPUYECKUX 3a/lady, YMEHUE BBIIBUIAaThb U OIPOBEPrarb
TMIIOTE3bl HEIOCPEICTBEHHO HCIIOJIB3YIOTCS IIPU PELICHUU 3a/ad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (HU3HUKH.

YMeHHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AEATENbHOCTU 4YesoBeka. OpueHTalusi 4eloBeKa BO BPEMEHHU H
MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBHE €ro COLMAIBHOTO ObITUS, (QopmMa
OTPAKEHUSI OKPYXKAIOLIET0 MUPA, YCIOBUE YCIEIIHOIO MO3HAHHUS M AKTUBHOIO
npeoOpazoBaHusl  JIEUCTBUTENBHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu 00bEUHSET pa3HbIE BUAbI YUEOHOU U TPYIOBOM N€ATEIBbHOCTH, SIBISETCS



OJHUM M3 TPO(ECCHOHATHFHO BaXHBIX KadyecTB, MO3TOMY akTyajbHa 3ajaua
dopMupoBanus |y OOydalOIIUXCS  MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
pPa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K IIPAKTUYECKOM EATEIbHOCTH 10 MHOTUM HalpaBICHUSIM.

Ilenp ocBoeHuss mporpaMmel yueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHUsT — 00meoOpa3oBaTeNbHOE W OOIICKYJIBTYpPHOE pa3BUTHE
oOyuaromxcs yepe3 o0ecrneyeHre BO3MOKHOCTH MTPHUOOPETEHUS U UCIIOJIb30BaHUS
CUCTEMAaTUYECKUX TE€OMETPUUYECKUX 3HaHUM M JEMCTBUM, CHEHU(PUYHBIX
rE€OMETPUH, BO3MOXXKHOCTH  YCIIEIIHOTO  MPOJOJDKEHUs  00pa3oBaHUS IO
CHELMATIBHOCTSM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJb30BAaHUEM I'€OMETPUHU.

[IporpaMmma mo reoMerpuu Ha ©0a30BOM YpOBHE TMpeAHA3HAu€HA IS
00y4arolmXxcs CpeHeN MIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHHUN
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. TakuM o0pa3oM, o0ydaromuecs: Ha
0a30BOM YPOBHE JJOJKHBI OCBOUTH 00IIIME MATEMATUYECKUE YMEHUS, CBSI3aHHBIE CO
cnenu(pUKoi TeOMETPUN U HEOOXOAMMEBIE /ISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oH1 UMEIOT BO3MOKHOCTh U3YYHTh T€OMETPHIO OoJiee TITy00KO, eciu
B JaJbHEUIIEM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUUYECKUX 3HAHUSIX B
1po(hecCUOHATIBHON JAESITEIbHOCTH.

JlocTmkeHHe 1EeNM OCBOEHUS HpOorpaMMbl  00€CIEUMBAETCA PELICHUEM
COOTBETCTBYIOIIUX  3a1ad. lIpuopuTeTHBIMH 3aJadyaMud  OCBOCHHS  Kypca
«I'eomeTpun» Ha 06a30BoM ypoBHe B 10—11 kitaccax sBisitOTCS:

e (dopMHUpOBaHME TMPEJICTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOMH

KYJIBTYpPbI U OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMUpOBaHME IPEICTABICHNU O MHOTOIPAaHHUKAX U TeJlaX BpAIleHUs KaKk
0 BaOXHEHIINX MaTeMaTHYECKHX MOJENSX, MO3BOJISIIONIMX OIMUCHIBATH U
U3y4daTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

o (opMHUpOBaHME YMEHHS pACIIO3HABAaTh HAa YEpPTEKaxX, MOJAEIIX U B
peaJlbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPaIllCHUs;

e OBJIAJICHHE METOJAaMH PEIICHUS 3a/lad Ha MOCTPOCHUS HAa M300paKEHUIX
IPOCTPAHCTBEHHBIX (PUTYD;

o (opMHUpOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHATHUSIMH O
MHOTOTpaHHMKaX U TeJlaX BPAIEHUs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIAJICHUE  QJTOPUTMAMM  pEIIEHHs  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHe yYMEHHUS TPOBOJUTH HECIOXXHBIE JOKa3aTeNIbHbIC
pacCyXJeHHUs B XOJ€ PEUICHHs] CTEPEOMETPUYECKUX 3aaad M 3aaad ¢
IPAKTHYECKUM COJIEp’KaHUEM;

e Pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEHN 00yJaronImxcs,
N03HABaTEJIbHOM aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUHN, KPUTUUHOCTH
MBIIIUICHNUS;



e (opmupoBaHue GyHKIMOHATBEHOU TPAMOTHOCTH, PEJIEBAaHTHOW Fr€OMETPHUU:
YMEHHE PacIO3HaBATh MPOSBICHUS T€OMETPUUECKHUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )KMU3HEHHBIX CUTyalUsX U MPU U3yYECHUHU
OpYruX  y4eOHbIX  MPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, POpMyJIUpPOBATh UX Ha S3bIKE T€OMETPUM U CO3]aBATh
F€OMETPUYECKUE MOJENH, MPUMEHATh OCBOCHHBIH T'€OMETPUUYECKUN
anmapar  JUid = peleHuss  NPAaKTUKO-OPUEHTUPOBAHHBIX  3a]ad,
UHTEPIIPETUPOBATh U OLICHUBATh MIOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTETHFHONM OCOOEHHOCTBIO MPOrPAMMBI SIBJIIETCS BKJIIOYEHHE B KYypC
CTEPEOMETPHUM B HAYAJIE €T0 U3YUYECHUS 33/1a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
NO3HAHUA, U OINpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJ HUMH, UTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBINIICHHUS,
CTUMYJIMPYET NPOTEKAHUE UHTYUTUBHBIX ITPOLIECCOB, MOTUBHUPYET K JaJbHEUILIEMY
M3YUYEHHUIO ITPEAMETA.

[Tpeanourenue oTAAETCS HAIISIAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH MPEIMETHO -
IIPAKTUYECKON AECATEIbHOCTU. Pa3BHTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yYaluxcs B Kypce CTepeOMETPUU MPOBOJIUTCS 3a CUET PEIICHUS 3a]1a4 Ha CO3/IaHHE
IPOCTPAHCTBEHHBIX OOpa3oB M 3aJlad HAa ONEPUPOBAHHUE IPOCTPAHCTBEHHBIMU
obOpazamu. Co3manme o0Opa3a TPOBOIUTCS C OMOPOM HA HATISAHOCTH, a
OIIEpUPOBAHUE 00PAa30M — B YCIOBUAX OTBJICYEHHUS OT HAIJIAIHOCTH, MBICIEHHOIO
WU3MEHEHMS €TI0 UCXOJHOTO COAEPIKAHHUS.

OcHOBHbIE cozepKarelbHble JTUHUU Kypca «'eometpun» B 10—-11 kmaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpalleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTpaHcTBe». DopMuUpoBaHue JOTMYECKUX YMEHUN
pacnpenensieTcss He TOJIBKO MO COAEePKATENbHBIM JIMHUIM, HO U IO TOJiaM 00y4eHHUs
Ha YPOBHE CpeJIHEro o01ero oopa3oBaHusl.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTam
OCBOCHHUs paboueld mporpaMMbl, pacOpeiesi€HHbIM [0 TojaM oOy4eHwus,
CTPYKTYPHUPOBAaHO TakuM o00pa3oM, 4TOOBl OBJIQJIEHUE T'€OMETPUUYECKUMU
MNOHATUSMHU Y HAaBBIKAMH OCYIIECTBIIUIOCH MOCIEA0BATENBHO U MOCTYNATENBHO, C
COOJIIO/IEHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MpEACTABICHUN 00YyYarolIMXCs, paciiupss U
yrayOnsis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenune reometpun otBoauTcsa 2 yaca B Hegento B 10 kimacce u 1 yac B
Hezemo B 11 kiacce, Bcero 3a aBa roja ooydenus - 102 yqeOHbIX daca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATUS ~ CTEpeoMeTpuM. Touka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napauielibHble U CKpeluBaromuecs mnpsMble. [lapanienbHOCTh NPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSAMBIX; MApPAJUIEIbHOCTh NPSAMOM M IIOCKOCTU. YTJBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIrOJI MEXJIy TMpPSIMBIMH B HOPOCTPAHCTBE.
[TapannenbHOCTh IIIOCKOCTEN: NTapaJuIeNIbHbIE TUIOCKOCTH; CBOMCTBA MapaJLIEIbHBIX
miockocte. [Ipocreiinire mpocTpaHCTBEHHbIE (PUTYPHI HA MIIOCKOCTH: TETPadp,
KyO, MapasuiesienuIie]]; TOCTPOCHUE CEUCHHU.

[leprieHIUKYISPHOCTD MPSAMON U IUIOCKOCTH: NEPHEHAUKYISPHBIE NPSIMBIE B
MIPOCTPAHCTBE, NPSMbIE MMAPAUICIBHBIE W MNEPHEHIUKYJSIPHBIE K ILIOCKOCTH,
MPU3HAK TEPHEHINKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TE€OpeMa O MNpsIMOU
MEPIEHIUKYJIAPHON IUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: Yroj MEXIy HPSMON H
IUIOCKOCTBIO;  ABYIPAHHBIM  YroJ, JIMHEMHBIA YroJ JBYTPAHHOIO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSHUE
OT MPSAMOU JI0 MIIOCKOCTU, TPOEKIUS PUTYPHI HA IITIOCKOCTh. [leprieHIuKyISIpHOCTD
IJIOCKOCTEN: MPHU3HAK IEPIECHANKYISIPHOCTH JIBYX IUIOCKOCTEH. Teopema 0 TpéEX
NEepHEHINKYJIIApax.

MHororpaHHuKH

[loHaTHE MHOTOTPAHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOTOrpaHHMKa. [Ipru3ma: N-yronpHas
MpuU3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHAS MPU3MbI; OOKOBasi U
MOJIHAs MTOBEPXHOCTh MIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajienenunes U ero cpoicrsa. [lupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHUE NMUPAMUJIbl; OOKOBAs U MOJTHAS TIOBEPXHOCTh MUPAMU/JIBL; PABUIIbHAS U
yced€HHas NHUpaMuaa. OJIEMEHThl nOpu3Mbl W nupamuisl. [IpaBuiibHbIC
MHOTOTPAHHUKU: MOHATHE MPABUIBHOTO MHOIOTPAHHUKA; MPABUIIbHAS MpU3Ma U
MpaBWIbHAs TNUpPaMUJIa; MPaBWIbHAS TPEYroJibHasi MUpPaMHIA W MPABUIIBHBIN
terpadp; KyO. IlpencraBieHune o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeka’ap v ukocaxap. CedeHus: MpU3Mbl U IUPAMU/IBL.

CuMMeTpusi B MPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPIMOIA,
MJIOCKOCTHU. DJIEMEHTHI CHMMETPHUU B TUpaMUAax, HapajuieJenuIenax, mpaBuibHbIX
MHOT'OTPaHHHUKAX.



Borunciienue »1€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHald, YIJbl.
[Tnomane OOKOBOM MOBEPXHOCTH W TOJHOW MOBEPXHOCTH MPSMOM MPHU3MBL,
IUIOIIA/{b OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsAMOii ipu3mbl. [1nomans
OOKOBOIl TOBEPXHOCTHM M IOBEPXHOCTH IPABUIIBHOM NUPAMUJIBL, TEOpeEMa O
miomaau yceu€HHou nupamuibl. [lonstue 06 00bEMe. OOBEM MUpaMUIbl, MPU3MBI.

[logoOuble Tena B mnpocTtpaHcTBe. COOTHOILICHHMS MEXAY IUIOMIAJISIMU
OBEpXHOCTEH, 00bEMaMu OJOOHBIX TEJI.

11 KIIACC

Tesia Bpalenus

[Hunuaapuyeckas MOBEPXHOCTH, oOpasytoiue UIMHAPUYECKON
MOBEPXHOCTH, OCh LMJIMHAPUYECKOW NOBEpXHOCTH. Llunuuap: oOcHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3zywIlass U OCh; IUIOIAAb OOKOBOM U TOJHOMU
MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3ylolue KOHMYECKOW MOBEPXHOCTU, OCh U
BepIIMHA KOHUYECKOM moBepxHocTu. KoHyc: ocHOBaHMe U BeplinHa, o0pasyroias
Y OCh; IUTOTAIb OOKOBOH M MOJTHOM OBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIne
¥ BBICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHrp, paauyc, ITuaMeTp; IUIOLIAAb MOBEPXHOCTH CQEpHI.
B3aumnoe pacrnosioskeHue cepbl U INIOCKOCTH; KacaTeabHas IJIOCKOCTh K cepe;
TJI01a/1b Cephl.

N300pakeHne Ten BpallleH!s Ha MI0CKOCTH. Pa3BépTka LMIMHApa 1 KOHyca.

KoMOuHanuu tesn BpaieHus 1 MHOTOITPaHHUKOB. MHOTOIpaHHUK, OIMCAaHHBIN
okoJ10 cdepsl; chepa, BnucaHHAsE B MHOTOTPAaHHUK, UM TEJIO BPAIICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 00bEMe
NPsIMOYTOJIBHOTO Mapajuiesienurena v ciueactsus u3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM 11apa u 1iomaab cQepol.

[Tono6uble Tena B mpocTtpaHcTBe. COOTHOIIEHHS MEXIY IO aAsIMU
MOBEPXHOCTEHN, 00BEMaMU TTOJI0OHBIX TEJl.

Ceuenus muHpa (MapayjIebHO U IEPIICHANKYIISIPHO OCH), CEYSHHS KOHYCa
(mapasiebHOE OCHOBAHMIO U MPOXOSIIEE Yepe3 BEPUIMHY), CEUCHHUS 11apa.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bekrtop Ha miockoctu U B ipocTpaHcTBe. CI0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4KCIo. Pa3nokeHne BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopam. IlpaBuno mapamenenunena. PemieHue 3agad, CBSI3aHHBIX C
NPUMEHEHUEM TIpaBuUJ JeWcTBUid ¢ BekTopamu. IlpsmoyrosibHasi cucrema
KoopauHaT B mpocTtpaHcTBe. Koopaunatel BekTopa. [lpocreifmne 3amauu B
KOOpJMHATax. YTosl MexIy Bekropamu. CKalIgpHOE NPOU3BEACHUE BEKTOPOB.



Brruncnenue yrioB Mexay NPAMBIMHA U IJIOCKOCTAMHU. KOOpAMHATHO -BEKTOPHBIN
METO/I IPH PEUICHUN FT€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pPE3yNbTaThl OCBOEHHUS TPOrPaMMbl Y4EOHOrO TIpenIMeTa
«MareMaTuka» XapaKTepU3yrTC:

I'pa:xknanckoe BocnnuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIUU 00YUAIOLIErocs KaKk akTUBHOTO
U OTBETCTBEHHOTO0 YJIEHAa POCCHUHCKOTO OOIIecTBa, NPEJCTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHWPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHHM,
nporeayp TrpaxaaHCKOro ooimiectBa (BBIOOPHI, ONPOCHI W Ip.), yYMEHHUEM
B3aMMOJICHCTBOBaTh C COLIMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUUM C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxAaHCKOW UJICHTUYHOCTHU, YBAXKECHHUS K
MPOIIIOMY U HACTOSILIEMY POCCHUICKONM MaTEMATHUKHU, IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUAM POCCUICKUX MAaTEMATHKOB U POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
K HCIIOJB30BAHUIO JTHUX JOCTHKEHUN B JAPYTHX HayKaxX, TEXHOJOTHSX, cdhepax
HKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHUYECKOTO  IOBENCHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKU U JIESITEIHbHOCTHIO
y4€HOI0; 0OCO3HAHMWEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHUBOTO OyaylIEro.

JcTeTHYeCKoe BOCIIMTAHHUE:

ACTETUYECKUM OTHOILIEHHUEM K MHpPY, BKIIOUAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, O0BEKTOB, 3a1a4, pELIEHUH, PacCyKIEHUI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHUYeCKUE 3HAHHUS B
UHTepecax 3/J0pOBOro U 0e30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHITHI U
OTIbIXa, peryJsisipHas (pu3nyeckas akTUBHOCTh); PU3HMUYECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHITUSAX CIOPTHUBHO-03/I0POBUTENBHON €SI TEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYIOJIOOUS; MHTEPECOM K
paznuyHbIM  chepaM  Tpo(ecCHOHATBbHOM  JEATETBbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymiedn mpodeccun W pearn30BbIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBL;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MAaTeMaTHYeCKOMYy OOpa3oOBaHUIO H



caM000pa30BaHUIO HA TMPOTSHKEHUM BCEH KU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUUYE€CKON HAIIPaBJIE€HHOCTH.

IK0JOrHYecKoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKON KYyJIbTYpbl, MOHUMAHHEM BIIUSHUS
COLMAJIBHO-?)KOHOMHMYECKHUX IPOLECCOB HA COCTOSHUE MPUPOJHON M COIMATIbHOM
CpeImbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OKOJOTHYECKUX MpoOIIeM;
OpUEHTAIlMEN HAa NPUMEHEHHE MaTEeMaTUYECKUX 3HAHWUM [JIsl pElIeHUs 3a/iad B
00J1aCTU OKPY>KaroIIeH Cpe/ibl, INIAHUPOBAHUS ITOCTYIKOB M OIIEHKH X BO3MOXKHBIX
MOCJIEACTBUU ISl OKPYXKAIOIIEH CPEBI.

IleHHOCTH HAYYHOI0 TO3HAHHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TPAKTHUKWA, TMOHWMaHHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl YeT0BEUECKOW JesATEeIbHOCTH, JTaloB €€
pa3BUTUA M 3HAYUMOCTH ISl Pa3BUTHUS LMUBUIIM3ALMM; OBJIAJICHUEM S3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KYyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISAITH MPOCKTHYID U HCCIEAOBATEIBCKYIO JIESATEIBHOCTh
WHJMBUYaJIbHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHHUS MPOrpamMMbl Yy4eOHOTO IperMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUGHBIMU
0elcCmeusMuU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCMEUIMU.

1)  Vuueepcanvmvie  nosnaeamenwvuvie — Oelicmeus, — 0becneuusarom
Gdopmuposarue 06a306vlX KOSHUMUBHBIX NPOYecco8 obydarouuxca (oceoeHue
Memoo0o8  NO3HAHUSL ~ OKpYMcalowe2o  Mupa,  NpuMeHeHue  JI02UYEeCKUX,
UCCIe008ameNbCKux onepayuli, yMeHul pabomamsos ¢ uH@opmayuet) .

ba3oBble jornueckue aeiicTBUs:

e BBIBIISTh U XaPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEeMaTHYECKUX
00BEKTOB, TMOHSATUN, OTHOIICHUH MEXIy MOHATUSMU; (POopMyIUpoBaTh
OTIpeNie/ICHUST ~ TOHSATHH; YCTAHABIMBATh CYIIECTBCHHBIH MPU3HAK
KJ1accu(UKauy, OCHOBaHUS M1 OOOOILIEHHS W CpPABHEHUS, KPUTEPUU
IIPOBOJIUMOTO aHAJIH3A,;

e BOCIpPUHUMATH, (HOPMYIUPOBATH M  TMPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEbHBIC, €IUHUYHBIC, YacCTHBICE H OOIIueE;
YCIIOBHEIE;

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H M
npotuBopeursi B (akTax, JaHHBIX, HAOMIONEHUAX W YTBEPXKIACHUSX;
npeayiaraTh KpUTEPUH 7S BHISBICHUS] 3aKOHOMEPHOCTEH U MPOTHUBOPEUUH;



e JeNaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U
UHAYKTUBHBIX YMO3AaKIIOUEHUN, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e IPOBOAUTH CaMOCTOSITEITEHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPKJICHUN (TPSMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
OPUBOJUTH TPUMEPbl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXICHHSI U BHIBOJIBI;

e BbBIOMpaTH cmoco0 pemieHus y4eOHOM 3amayn (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElUIeHUs, BBHIOMpaTh HauboJiee NOAXOAAIUNA C Yy4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/IbCKue 1eiiCTBUA:

e HCIOJB30BaTh BOIMPOCHI KAaK MCCIENOBATEIbCKUI WHCTPYMEHT MO3HAHMUS;
dbopMynupOBaTh BOIMPOCH], (PUKCUPYIOIINE MPOTHBOpPEUHE, MpodiIeMy,
yCTaHaBJIMBaTh HMCKOMOE MW  JIaHHOe, (GOpMHpOBaThH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIUIO, MHEHUE;

e TPOBOAUTH CaMOCTOSITENTEHO CTUIAHUPOBAHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
0o0BbEKTa, SIBICHUSA, TPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENIBHO (OPMYIHPOBATH OOOOIIECHUSI M BBIBOBI IO PE3YJIbTATAM
NPOBEAEHHOTO HAOIIO/ICHUS, MCCIEAOBaHUsA, OLIEHWBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIIICHUIA;

e IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOLIECcCa, a TaKKe BbIJIBUIaTh
IPEIIOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCJIOBHSIX.

Pabora c nngopmanmeii:

e BBIABJIATH Je(UIUTH HHGOPMAIIUH, TAHHBIX, HEOOXOIMMBIX JJIsl OTBETA Ha
BOTIPOC U IS PEIICHUS 3a1a4u;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3NIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MH(OPMALIUIO
Pa3IMYHBIX BUAOB U (OPM TMPEICTABICHHS,

e CTPYKTYypUpOBaTh WHPOPMAIIUIO, TIPEACTABIATH €€ B pa3sIuYHbIX (popmax,
WJUTIOCTPUPOBATH TpaUuECcKH;

e OIICHUBATH Ha/1EKHOCTD uHpopMaIuu o CaMOCTOATENLHO
c(OpMYJIMPOBAHHBIM KPUTEPHSIM.

2) VHhusepcanvbhvie KOMMYHUKAMUGHble  Oelicmeus,  00ecnedusarom

chopMUpPOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

O0menne:

e BOCHPUHUMATH U (HOPMYIUPOBATH CY>KJIEHHS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOLLEHUS; ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBAaTh MOSICHEHUS IO XOAY PEUICHUS
3a/1a4i, KOMMEHTUPOBATh NOJIyYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KICHHS 33/1aBaTh BOIIPOCHI 11O CYLIECTBY 00CYK/1aeMOil TEMBI,
po0sIeMbl, perraeMoi 3aJjauu, BbICKa3bIBATh UJIEU, HALIEJIEHHbBIE HA TOMCK
pELIEHHUsI; COMOCTABIATh CBOM CYXKIEHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JAMANIOra, OOHApYKMUBATh Pa3iHunMe M CXOJICTBO IMO3UILIUHN; B
KOppEKTHOU popme popMynrpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
NPEACTABIATh  PE3YAbTaThl  pEUIEHWs  3aJaud,  JKCIIEPUMEHTA,
UCCJIeI0BAHUS, POEKTA; CAMOCTOSITEIHHO BBIOMPaTh (hOpMAT BBICTYILIICHUS
¢ yu€TOM 3aj1a4 MPE3eHTALNHU U OCOOCHHOCTEHN ayTMTOPHUHU.

CoTpyaHu4ecTBO:

MOHUMATh U UCIIOIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUIyaIbHOMN
paboThl MpHU peHIeHUH Y4eOHBbIX 3ajay; MPUHUMATh IIeJIb COBMECTHOM
NEeATEIbHOCTH, IUJIAHUPOBATh  OPTraHU3aIMI0  COBMECTHOM  paboThlI,
pacipenenatb BHIAbI pabOT, JOrOBapUBATHCS, OOCYXAAaTh MPOLECC WU
pe3yabTar paboThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMNIOBBIX (hopMax paboThl (00CYX)aeHHUS, 0OMEH MHCHU,
«MO3TOBBIE MITYPMbDY W UHBIC); BBINOJHATH CBOI 4YacThb palbOThl U
KOOPJIMHUPOBAThH CBOM JICHCTBUS C IPYTUMHU YJICHAMHU KOMAaH/Ibl; OLICHUBATh
KaueCTBO CBOEr0 BKJaJa B OOIMMA TPOAYKT IO KPUTEPUSIM,
c(hOpMYTUPOBAHHBIM YIaCTHUKAMHU B3aMMOICHCTBHSI.

3) Vuueepcanvivie pecynamugnsle oelicmaus, 006ecneuusarom Gopmuposanue

CMBLCIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKO8 IUYHOCTI.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PEILICHUS 3a]1a41, BBIOUPATH CIIOCO0 pEIICHUS
C y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU T[IO3HABATEIbHOW pPEQIIEKCHM KaK OCO3HAHUS
COBEPIIAEMBIX JICHUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJ€Th CIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS ITPOLIecca U pe3yJibTaTa
pelIeHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTH ITPY PEILICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHMBAaTh COOTBETCTBUE pe3yJbTaTa IEJIH W YCIOBUSIM, OOBSICHSITH
IIPUYMHBI JTOCTHXKECHUS WJIM HENOCTHMIKECHUS PE3YyJIbTaTOB JESITEIbHOCTH,
HAXOJUTh OMIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBath NMOHATUAMU: TOUYKA, IIPSMAs], IJIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIIEACTBUS M3 HUX IpPHU PELICHUU
F€OMETPUYECKUX 3a/]aY.

OnepupoBaTh NOHATUAMU: NAPAILIETBHOCTD U NEPHEHAUKYIISIPHOCTD MPSIMBIX
U IIJIOCKOCTEN.

KnaccuduuupoBaTs B3aMHOE pacHoOJIOKEHUE MPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMHU: JIBYIPAHHBIA YTroJI, TPaHH JIBYIPAHHOIO YIJIa,
pedpo IBYrpaHHOTO yTjia; JIMHEWHBIM Yroji JBYIpaHHOTO YIJa; IpaJgycHas Mepa
JBYTPAHHOTO yIJIa.

OnepupoBaTh NOHATUSAMHU: MHOTOIPAHHUK, BBIIYKJIBIM W HEBBITYKJIbIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABUJIbHBIA MHOTOIPAHHHK.

Pacno3naBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (NMpamuja; IpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupuuupoBaTb ~ MHOTOTPaHHUMKHM,  BbIOMpas  OCHOBaHUSA  JUIA
Kjaccuukanuy (BbINYKJIbIE W HEBBIIYKJIbIE MHOTOTPAHHHUKHW; IPABUIIbHBIE
MHOTOI'PaHHUKH; TIPSIMbIE U HAKJIOHHBIE TPU3MBbI, TapaJuIeICUIIE b ).

OnepupoBath MOHATUSAMU: CEKYLIasl MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHUM, UCTIOb3YsI METOJ CIIE/I0B.

Crpoutrh ceyeHUsT MHOIOIPAHHUKOB METOJIOM  CJIEJOB,  BBIIOJIHSTH
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PHUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BH]
CBEpXY, COOKY, CHHU3Y.

Pematp 3a7aun Ha HaxXOXKJAEHHE T€OMETPUUECKUX BEJIMYHMH MO 00pasliaM Uiu
QITOPUTMAM, IPHUMEHSSI M3BECTHBIC AHAJIUTHUYECKUE METOABI IIPU PELICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 Ha BBIYMCIICHHE PACCTOSTHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JIO TMpPsAMOM, OT TOYKM JIO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOLIMMUCA MTPSIMBIMHU.

Pemartsb 3a7aun Ha HaXOXKJAEHUE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM Uiu
QITOPUTMAM, TPUMEHSASI WM3BECTHBIE AHAJIUTHUYECKHUE METOJABl MPU PELICHUU
CTaHJAPTHBIX  MaTeMAaTHMYECKUX 3a7a4 Ha  BBIUMCIEHUE YIJOB  MEXAY
CKPEIIMBAIOIIMMUCA TMPAMBIMUA, MEXKIY TMPSIMOM U IJIOCKOCTBIO, MEXKIY
MJI0CKOCTSMM, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M IJIOMIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,
NUpaMuIa) C IpUMeHEeHUuEM (OPMYIT; BEIYUCIISITH COOTHOLIEHUS MKy TUTOIAISIMU
MOBEPXHOCTEHN, 00BbEMaMU TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBarh TMOHATUSIMH: CUMMETPHUS B TIPOCTPAHCTBE; IIEHTP, OCh M
MJI0CKOCTh CHMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHUH (UTYPHI.

W3BnekaTh, mpeoOpa3oBbIBATh M HWHTEPNPETUPOBATH HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEeACTAaBICHHYIO Ha YepTekax W
pPUCYHKaX.

[TpumensaTs reomeTpudeckue hakThl IS PEIICHHS CTEPEOMETPUIECCKUX 3a/1ad,
MIPEATOIATaloIINX HECKOIBKO MIAr0B PEIICHUS, €CIIN YCIOBUS TPUMEHEHUS 3aJaHbI
B SIBHOU (hopme.

[IpuMmeHaTh TpoCTEeiMe TporpaMMHBIC CPEACTBA H  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4.

[TpuBOMTH TIPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAEC U
YKU3HH, PACIIO3HABATH MTPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh TOJlydeHHBIE 3HAHHWS HA TMPAKTUKE: aHAIM3UPOBATH peaTbHBIC
CUTyalldd W TIPUMEHSTh H3Y4YCHHBIC TOHSATUS B IMPOIECCE IMOMCKA PEIICHUS
MaTeMaTH4ecKu Cc(OpMyIUpPOBAHHOW MPOOIEMBI, MOJETUPOBATh peaIbHBIC
CUTyallu Ha s3BIKE TEOMETPUH, WCCIAEAOBATh IOCTPOSHHBIE MOJEITH C
WCITOJIb30BAHUEM TEOMETPUUYECKUX TTOHITHI M TEOPEM, anmapara aareOpsl; pemarh
NPAKTHYECKUE 33]]a4H, CBSI3aHHbBIC C HAXO0XJICHUEM T€OMETPUICCKUX BEITUIHH.

11 KJIACC

OmnepupoBaTh MNOHATHAMM: IMJIMHAPUYECKAs IOBEPXHOCTh, 0Opa3yromue
UUIMHAPUYECKON MOBEPXHOCTH; LIWJIMHAP; KOHUYECKas IOBEPXHOCTh, 00pa3yrolue
KOHUYECKOHM MOBEPXHOCTH, KOHYC; c(hepruuecKas MOBEPXHOCTb.

PacnioznaBath Tena BpamieHus (IMJIMHIP, KOHYC, cdepa u map).

OOBSICHATH CLIOCOOBI TTOTYYESHUS TEJl BpAIICHUS.

KnaccuduunpoBars B3aMMHOE pacnoyioxkeHue cPepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CII0, OCHOBAaHWE IIAPOBOIO CJIOSI, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruncnate  00bEMBI M IUIONIAJM  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUYECKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHIATUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B CPEPY 1 ONUCAHHBIH
okoJ10 cepsl; cepa, BIMCaHHAS B MHOTOTPAHHUK WUJIM TEJIO BPAILICHUS.

BbuncnsaTe COOTHOLIEHUST MEXIY IJIOLAAsIMU MOBEPXHOCTEH U 00BEMaMU
MOI00HBIX TEJL.

N300paxxkath u3ydaeMble (UTYpbl OT PYKM U C TNPUMEHEHHEM HPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInoniHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX
¢buryp: BuI cBEepXy, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJl BpallleHusI.



W3BnekaTh, WHTEPIPETHUPOBATH U TMPeoOpa3oBbIBaThH HWH(MOpPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YEPTEekKaX H
PUCYHKAaX.

OmnepupoBaTh MOHATHEM BEKTOP B MIPOCTPAHCTBE.

BhITIONMHATE  OEHCTBHUS CIOXKEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOpA Ha YUCIIO, OOBSICHATH, KAKHMU CBOMCTBAaMH OHHU 00JIaIaf0T.

[TpumeHsTh TpaBUIIO MapaUIeIeIUIeaa.

OmneprpoBaTh MOHATHAMU: JCKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJZIyJIb BEKTOpAa, PaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YTOJ MEXKIY
BEKTOpaMH, CKaJIIPHOE TIPOU3BEICHIE BEKTOPOB, KOJTTMHEAPHBIC U KOMITJIAHAPHBIC
BEKTOPBI.

Haxomuth cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOPA HA YUCIIO, YTOI MEXIY
BEKTOpaMH, CKaIPHOE MPOW3BEICHUE, pPAaCKIaAbIBaTh BEKTOpP TIO0 JBYM
HEKOJIJTMHEAPHBIM BEKTOPAM.

3amaBaTh MIOCKOCTh YPABHEHHUEM B JICKAPTOBON CUCTEME KOOPUHAT.

[TpumensaTs reomeTpudeckue GakThl 71 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOIATaoIINX HECKOIBKO MIAroB PEMICHUS, €CIIA YCIOBUS IPUMECHECHHS 3a1aHbI
B SIBHOU (hopme.

Pemate mpocrelilue reoMeTpUYecKue 3aJadd Ha NMPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemate 3amaum Ha J0Ka3aTEIbCTBO MATEMATHYCCKMX OTHOUICHUH W
HAXOXKJEHUE TEOMETPUUYECKUX BETUYHUH 10 00pa3liaM WK ajJropuTMaM, pUMEHSss
W3BECTHBIC METO/IbI IIPH PEIICHUH CTaHIAPTHBIX MATEMAaTUYCCKUX 3a71a4.

[IpumensTh mpocTeliliue TPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPHUIECCKUX 3a/1a4.

[TpuBOUTH TIPUMEPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAEC U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHsATh TONy4YeHHBbIE 3HAHUS HA TPAKTUKE: aHAIU3UPOBATH peaTbHBIC
CUTyalluM W TIPUMEHITh W3yYCHHBIC TOHATHS B TIPOIECCE IOWCKA PEIICHUS
MaTeMaTH4eCKh C(POpMyIUPOBAHHOW MPOOJIEMBI, MOJCIUPOBATh peaIbHBIC
CUTyalluM Ha s3BIKE TCOMETPHUH, WCCIEIOBaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUI U TEOPEM, arlrapaTa ajreopbl; pemarhb
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIMYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

I[TPOT'PAMME

10 KJIACC
Kosnn4yectBo 4yacos
Ne HaumeHoBaHue pa3iesioB M TeM JaexkTpoHHbIe (HU(pPOBbHIE)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.eds00.ru/C503R7VIP
IT .
2 PAMBIC H TUIOCKOCTH B HPOCTPaHEThe . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
I1
3 epHeHHHIfyMpHOCTL TPAMBIX H 12 https://m.edsoo.ru/V611APUCD
IIOCKOCTEH
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 https://m.edsoo.ru/R3SBMETBTQ
MHororpanHuKu 11 https://m.edsoo.ru/XPW9U5FB2
OO6bEMBI MHOTOI'PaHHUKOB 9 https://m.edso00.ru/010FX2SJB
I1 :
7 OBTOPEHEE: CCHCHITL, PacCTOAHIL 1 4 1 https://m.edsoo.ru/L1IAAMHO3D
YTJIBI
OBILIEE KOJIMYECTBO YACOB I10 68 5 0


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 KIIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/m Konrpoabnbie IIpakruyeckue
NMpOrpamMMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Tena BpaieHus 12 https://m.edsoo.ru/HYOWQL5KQ
OO0BEMBI TEN 5 1 https://m.edso0.ru/BOORVIYC9
B
3 CICTOPBI 1 ROOPAUMHATEL B 10 1 https://m.edsoo.ru/4ANCLAGOMF
MIPOCTPAHCTBE
IT 606
4 OBTOPEHIE, 000 meHI:Ie’ 7 1 https://m.edsoo.ru/DORV3P725
CUCTeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

OCHOBHBIE TIOHSTHS
CTEPEOMETPHUH: TOUKA, TIPSIMAas,
IIOCKOCTh, IIPOCTPAHCTRBO.
[TpaBuia uzo6paxeHus Ha
PHUCYHKAX: N300paKeHUSI
TUIOCKOCTEH, apajuIeIbHbIX
NPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTHs: MepeceKarouecs
TUIOCKOCTH, TepeceKaroIrecs
npsiMasi ¥ MI0CKOCTh

https://m.edsoo0.ru/D3VCJ7UN4

https://m.edso0.ru/NR6VIYCGK

[TonsTus: nepecekaronmecs
IIJIOCKOCTH, IEPECEKAr0IUECs
npsiMasi ¥ IIIOCKOCTh

https://m.edso0.ru/O6RNDFAMO

3HAKOMCTBO C
MHOI'OrpaHHUKaMU,
n300pakeHre MHOTOIPaHHUKOB
Ha pUCYHKaX, Ha
MPOEKIIMOHHBIX YepTeKax

https://m.edsoo.ru/KMUQPILLO

HauanpHabie cBeneHus o kyoe u
NUPaMUJIe, UX Pa3BEPTKU U

https://m.edsoo.ru/FPW2IJNHCZ



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

HavansHbie cBeieHuUs 0 KyOe u
MAPAMUJIE, UX Pa3BEPTKU U
mMozenu. Ceuenust
MHOTOT'PaHHHKOB

https://m.edsoo.ru/AMQ3AJ3S5

10

[TonsiTHE 006 AKCHOMATHYECKOM
HOCTPOEHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

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

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

[TonsiTHE 006 AKCHOMATHYECKOM
HOCTPOCHHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX7QE1

https://m.edsoo.ru/YPKS5MLJL

https://m.edsoo.ru/13A98J6Z79

11

B3aumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaroImecs,
napajiCJIbHbIC U
CKpEIIMBAIOIINECS IPSIMbIE

https://m.edsoo.ru/lUIW8KR5Q

12

Hapa.HJIGJIBHOCTI: MpsAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:

https://m.edsoo0.ru/CS9VLQLH6



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
IIPOCTPAHCTBE; MAPATUIETBHOCTh
TPEX OPSIMBIX

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://m.edso0.ru/PO5J6D23U
[TapamienbHOCTH IPSAMO U
MIOCKOCTH

14 YTIIBI ¢ COHAMPABICHHBIMH https://m.edsoo.ru/LLIAVHVBW
CTOPOHAMH
v

15 FOIL MENULY TIPAMBIMIL B https://m.edsoo.ru/KGJM80EUK
MPOCTPAHCTBE
v

16 PO NMEHCLY TIPAVIBIMIL B https://m.edso0.ru/24L VWHOVS
MIPOCTPAHCTBE
IT i:

17 APAVICILHOCTE TLTocKocTer https://m.eds00.ru/BUSTQIHZT
napauIeIIbHbIC IIOCKOCTH
Croii

18 ponetsa 13ap AICTRHBIX https://m.eds00.ru/OKQQK2ABA
MJIOCKOCTEM
IIpocreiimne

19 HPOCTPAHCTBEHHBIC PUIYPEI Ha https://m.edsoo.ru/MRT13XP79
IUTOCKOCTH: TeTpadip, KyoO,
napasuieNenumne/

20 [TocTpoenue ceueHmit https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceuenmii https://m.eds00.ru/20GC3ZP9P
KoHnTtponbHas pabota 1o teme
"IT e OCKOC

22 PAMBIC H TUTOCKOCTH B https://m.edsoo.ru/BI405QJEB

npoctpaHcTse. [lapamieabHOCTb
IPSIMBIX U IJIOCKOCTEN"



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

23

[IepnieH IUKyYIAPHOCTD NPSMOKN
Y TUIOCKOCTH:
NEPIIEHIUKYJIIPHBIC IIPSIMBIE B
IIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBO8SR

24

[IpsimMble napaienbHble U
NEPIEHAUKYIISPHBIE K
IIJIOCKOCTH

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

25

26

27

[IpsimMble napasenbHble U
NEPIEHAUKYIISPHBIE K
IUIOCKOCTH

[Tpu3Hak neprneHAuKyIIpHOCTH
HPSMOM U TIOCKOCTH

[Tpu3Hak neprneHIuKyIIpHOCTH
MNpsIMOM M TJIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K14

https://m.edsoo.ru/HD3D63S5P

28

29

30

Teopema o npsimoit
MEPIECHINKYJISIPHON TIIOCKOCTH
TeopeMma o npsmoi
NEPNEHIUKYIIPHON MIJI0CKOCTH
Teopema o npsimoit
NEPIEHAUKYJIAPHOHN IIIIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

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

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnenauKynsp ¥ HaKJIOHHBIE:
paccTostHuEe OT TOYKHU J10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TIIIOCKOCTH

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

32

[TepnenauKymsip U HaKJIOHHBIE:
paccTosiHue OT TOYKHU JI0
MJIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA



https://m.edsoo.ru/RN45YBO8R
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

33

[IepnieHauKymIsp U HAKIIOHHBIE!

pacCToOAHUE OT TOYKH OO0
IIIIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IIIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[IeprieHAUKYISp U HAKIIOHHBIE!

PaCCTOAHNEC OT TOYKHU 0
IJIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IIIIOCKOCTH

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

35

36

37

VYrsl B IPOCTPAHCTBE: Yol
MEXIY MPSMOM U IJIOCKOCTBEO
JIByrpaHHBIN yroJi, TMHEHHBIN
yroJI ABYTPaHHOIO yria
JByrpaHHbIil yrou, TMHEHHbII
yroJ ABYTPaHHOIO yIJia

https://m.edsoo.ru/PSEFIXUA1I

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

https://m.edsoo.ru/ML0ZZYZC7

38

[lepnenAUKYISIPHOCTD
IIJIOCKOCTEN: MPU3HAK
NEePIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRQDSM9NH

39

[lepneHAUKYISIPHOCTD
IJIOCKOCTEN: MpHU3HAK
NEPIECHIUKYIAPHOCTU ABYX
IJIOCKOCTEHN

https://m.edsoo.ru/DY2AF84T2

40

41

[IeprieHAUKYISIPHOCTD
IJIOCKOCTEN: MpHU3HAK
NEPIEHIUKYIAPHOCTU ABYX
IIJIOCKOCTEMN

Teopema o Tpéx
NEPIEHIUKYIIApax

https://m.eds00.ru/TS80OAINH2

https://m.edsoo.ru/OW5LZ1RVZ



https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
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

42

Teopema o Tpéx
HEePIeHIUKYIIsIpax

https://m.edsoo.ru/OP44KE54N

43

44

45

46

47

Teopema o Tpéx
NepPHEHANKYIISIpax
KonTponbhas pabota no remam
"IlepneHUKYISIPHOCTD MPSMBIX
U iockocte" u "Yriasl MexIy
HPSIMBIMU U TUIOCKOCTSIMH"

IToHsITHE MHOTOTPaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPaHHUKA, BBIIYKJIIBIE U
HEBBIIYKJIbIE MHOTOTPaHHUKU;
pa3BEpPTKa MHOTOTpaHHUKA

[Ipu3ma: N-yrospHas npu3Mma;
TPaHU U OCHOBAHUS MPU3MBI;
npsiMasi U HaKJIOHHAsI IPU3MBI;
OOKOBast ¥ MOJHAsI TOBEPXHOCTh
IPU3MBI

[Tapaytenenunen,
IIPSIMOYTOJIBHBIN
napajuleseuInes u ero
CBOMCTBA

https://m.edsoo.ru/OWG81WDV3

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

https://m.edsoo.ru/L5FTEZ8QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

48

IInpamua: N-yroasHas
nMpamMua, rpaHd U OCHOBAHHE
nUpaMu/ibl; 00KOBask U MOJTHAS
IIOBEPXHOCTh ITUPAMUIBL;
IIPABWJIbHASA U yCEYEHHAS
nUpaMuIa

https://m.edsoo.ru/ITOFX00PA



https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA

49

50

51

52

HpaBI/IJIBHBIe MHOTI'OIr'paHHUKU:
HOHSATHE [TPABUIBHOTO
MHOT'OI'paHHMKA; TPaBUIIbHAS
IpU3Ma U MpaBUIIbHAS
nUpaMua; IpaBuiIbHas
TpeyroabHas nupaMuaa u
NPaBUIBHBIN TETPadap; Kyo
[IpencraBiaenue o NpaBUIbHBIX
MHOI'OI'paHHHMKAaX: OKTa3p,
JOJEKadIp U MKOCAIP.
CumMMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHSL OTHOCUTEIIBHO
TOYKH, MPSMOH, IMJIOCKOCTH.
DJeMeHThl CHMMETPUU B
nupamuaax,
napajenenuneax,
MMPpaBUJIbHBIX MHOTOI'paHHUKax

Boruncnenue 3nemMeHToB
MHOT'OI'PaHHHUKOB: pEOPa,
JIMaroHaiH, yIiibl

https://m.edsoo.ru/LWNGFZTWE

https://m.edsoo0.ru/06SH02IDD

https://m.edsoo.ru/SWEUC9ENR

https://m.edsoo.ru/EUP4AMN760

53

54

ITnomans OOKOBOM
MOBEPXHOCTHU U TIOJIHOM
MOBEPXHOCTHU MPSMOU PU3MBI,
IJIOLIAb OCHOBAHUH, TEOpEMaA
0 OOKOBOIi TOBEPXHOCTH
MPSMON MPU3MBI

ITnomaas 60KOBOM
MOBEPXHOCTU U TOBEPXHOCTHU
MpaBUIILHON MUPAMUIBI,

https://m.edso00.ru/SQY9XSIL6

https://m.edsoo.ru/R22FHBG60



https://m.edsoo.ru/LWNGFZTWE
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

TeopeMa o IIonaan OOKOBOH
MOBEPXHOCTH YCEUEHHOU
HpaMHUIBI

KonTtponpHast pabora o Teme

55 1 https://m.edsoo.ru/VHYNJQMQD
"MHororpaHHuku"
56 [Tonsitue 06 00bEME 1 https://m.eds00.ru/GM1LC394G
o7 O0BEM TUpamMuabl 1 https://m.edsoo.ru/B307P8WTC
58 O0BEM TUpaMu bl 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpPaMHUTBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BbEM TUpaMHUIbI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM TPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM pU3MBI 1 https://m.edsoo.ru/BA6EMRRGE
63 O06BEM npu3MBbI 1 https://m.edsoo.ru/FIMQWEKFT
64 KOHTPOHLHM padora 1o Teme 1 https://m.eds00.ru/23S50180N
"OO0BEMBI MHOTOTPAHHUKOB"
[ToBTOpenue, 060061IIeHNE
65 CHETCMATHIAIII SHATIH. 1 https://m.edso0.ru/KXTOCIOJG
[TocTpoeHue ceueHuii B
MHOTOTPaHHHKE
[ToBTOpenue, 06001IEHNE
CUCTeMAaTH3aIIHs 3HAHUM.
Brrunciienue paccTosHUiA:
66 MEXy TBYMS TOYKaMH, OT 1 https://m.edsoo.ru/HKP613JUC
TOYKH JIO MPSMOM, OT TOYKH JI0
TUIOCKOCTH, MEXTY
CKPEIIUBAIOIIUMUCS TTPSIMBIMHU
67 Wrorosas KoHTpoJbHASA paboTa 1 https://m.edsoo.ru/KB3EKOAU



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
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

[ToBTopenue, 06001IEeHNE
cHCTeMaTH3alMsl 3HAHMIA.
BbIdncieHue yrioB: MexXIy

68 CKPEUTUBAIOIIMMHUCS TIPSIMBIMH,
MEX]Ty MPSMOM H IJIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTJIOB
MEXTY TUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/X7CJU5LO0



https://m.edsoo.ru/X7CJU5LO0

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

Cdepa u map: ueHTp, paauyc,
JTUaMETp; TUTOIIA b
MOBEPXHOCTHU ChHEepHI
B3aumHoe pacronoxeHue
cepsl U MIIOCKOCTH;
KacaTebHasl INIOCKOCTh K
cthepe; momaas cheps
N3o6paxenue chepsl, mapa Ha
wiockoctu. CedeHus mapa

e apudeckas
MOBEPXHOCTh, 00pa3yromne
LWJIAHIPUYECKON
MOBEPXHOCTH, OCh
LWJIMHIPUYECKON
MMOBEPXHOCTH

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3I

https://m.edso0.ru/QDCF8UGXE

https://m.edso00.ru/8516BBEQO7

Hunusap: ocHOBaHUS U
OOKOBast MOBEPXHOCTD,
o0pa3yrolas 1 och; IIOMAIb
OOKOBOH M MOJHON
MIOBEPXHOCTH

N3obparkenne nuimHapa Ha

IJI0CKOCTH. PazBépTka
uunuHApa. CedeHus HUIMHIpa

https://m.edsoo.ru/W0JR979V9

https://m.edsoo.ru/OYMSPW10Z



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

(MII0CKOCTHI0, MapajlIeIbHOM
WU TIEPIICHIUKYIIIPHOI ocH
AJTUHIPA)

Konnueckast noBEpXHOCTB,
00pa3yrolne KOHMYEeCKOM
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

https://m.edso0.ru/H64QF3E6R

Konyc: ocHOBaHue u BepivHa,
00pa3yromas 1 OCh; IJI0IIA b
OOKOBOM ¥ TMOJTHOM
[IOBEPXHOCTH

https://m.edso0.ru/Q4EUBB6GT

10

Y cedu€HHBIN KOHYC!
00pa3yromue 1 BbICOTA;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

N300pakeHne KoHyca Ha
ockocTy. Pa3séprka konyca.
CeueHust KOHyca
(MI0CKOCTHIO0, MapaJIeIbHOM
OCHOBAHHUIO, U IMJIOCKOCTHIO,
MIPOXOJISIICH Yepe3 BEPIIHY)

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

https://m.edsoo.ru/OPVOCKUYU

11

Komb6unanus ten BpaiieHus u
MHOI'OIPAaHHUKOB

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

12

MHororpaHHuK, ONMCaHHbIA
0Ko0JI0 cepsl; chepa,
BIIMCAHHAs! B MHOTOI'PaHHUK
WJIM B TEJIO BPaAILlICHUS

https://m.edso0.ru/RMYY1STLP



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP

13

[Tousitre 00 00BEME.
OCHOBHBIE CBOICTBa 00BEMOB
TeN

https://m.edso0.ru/ACENHGLOZ

14

15

O0BEM IUIMHpa, KOHYCa
O06béM 1mapa ¥ miIomaab
chepnl

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

https://m.edsoo.ru/G7TAYCMITT

16

IToo6HEbIe Tena B
npoctpanctBe. COOTHOIICHHUS
MEXY TUTOIAISIMU
MOBEPXHOCTEH, 00bEMaMu
MOOOHBIX TEI

https://m.edsoo.ru/4ANO4FYUUX

17

KonTtponpsHas pabora o
temaMm "Tena Bpanienus" u
"O0BeMBI TET"

https://m.edsoo.ru/KCOMHISWW

18

19

20

BekTtop Ha mwiockocT U B
IIPOCTPAHCTBE

CrnoxeHue U BoIYUTaHHE
BEKTOPOB

YMHOKEHNE BEKTOPA HA YUCIIO

https://m.edso0.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

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

21

22

Paznoxxenue BeKkTopa 1o Tpém
HEKOMIUIAHAPHBIM BEKTOPAM.
IIpaBuno nmapasienenumena

Pemenne 3aaa4, CBA3aHHBIX C

MPUMEHEHUEM MPABUIT
JIEUCTBU C BEKTOPAMH

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPU5

23

KoopauHaTHO-BEKTOPHBIN
METOJ IIPU PEILICHUU
reOMETPUUYECKHX 3a/1a4

https://m.edsoo.ru/BBI139Z7U



https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U

24

25

[IpssmoyronbHas cucrema
KOOPJIMHAT B MPOCTPAHCTBE.
Koopaunate! BekTopa.
[Ipocreiimue 3a7a4u B
KOOpJIMHATaX

VYrois Mex1ay BEKTOPaMH.
CkassipHOE ITPOU3BENCHUE
BEKTOPOB

https://m.eds00.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO

26

27

28

29

30

Brluucnenue yrios Mexay
IPSIMBIMH U TUIOCKOCTSMH

KonrponbHas pabora no reme
"BekTopbl U KOOpJIMHATHI B
npoctpaHcTae”

[ToBTOpeHnue, 06061IeHNE U
CHCTeMaTH3alns 3HaHUH.
OcHoBHBIE QUTYPBI, HAKTHI,
TEOpeMBbI Kypca TNIaHUMETPHH

[ToBTOpeHnue, 06061IeHNE U
CHCTeMaTH3allys 3HaHUH.
OcHoBHBIE QUTYPHI, HAKTHI,
TEOpeMbI Kypca INIaHUMETPHH

[ToBTOpEeHme, 0600IICHUE 1
cUCTeMaTH3aIs 3HaHUM.
3ajauu IaHUMETPUH U
METO/Ibl UX PEeLIEHUs

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

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

https://m.edsoo.ru/NVEMVY73YE

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEeHme, 0600IIEHNE 1
cCUCTEMaTH3alysI 3HaHUH.
3aauy NJIaHUMETPUU U
METOJIbI UX PEUICHHUS

https://m.edsoo.ru/FG4PIN2IF



https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF

[ToBTOpeHnue, 0600IICHNE 1
39 cUcTeMaTH3aIHs 3HAaHUH.
OcHoBHbIE GUTYPHI, (PAKTHI,

TEOPEMBI Kypca CTepeOMEeTPHH

https://m.edsoo.ru/ZY6BYLY7W

Hrorosast KOHTpoOJIbHASA

33 pabora

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

34 [ToBTOpenue, o6o0IIeHNE U

cUCTeMaTH3aus 3HaHUHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

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



https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [TpyMeHsTh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPU PELICHUH
' reoOMEeTPHUECKUX 3a]a4
- OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCTb M NEPHEHAUKYISIPHOCTD
' MPSIMBIX U IIJIOCKOCTEMN
24 KnaccugunupoBars B3aMMHOE PacIiooKEHUE MPSMBIX U TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh NOHITUSIMMU: JBYTPAHHBIHN yroJl, paHy ABYIPaHHOIO yria,
7.5 peOpo BYrpaHHOrO yrija, JMHEHHBIH Yros JBYIpaHHOIO YIUIa,
rpagycHas Mepa JBYTpaHHOIO yria
OnepupoBaTh NOHATUSMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBIIYKJIbIN
7.6 MHOT'OI'pPaHHUK, 3JIEMEHTBI MHOI'OI'paHHMKa, IIPAaBUJIbHBIH
MHOTOTpaHHUK
24 Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IHpamMuaa, Mpu3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBarb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
28 kinaccuukanuy  (BBIMYKJIBIE W HEBBINYKJIBIE  MHOTOTPAHHUKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TpsAMbIE UM HAKIOHHbBIE IPHU3MBI,
napajuieIeunebl)
29 OnepupoBaTb  HOHSTHUAMHU: CeKyllas  IUJIOCKOCTb,  CEUYEHHE
' MHOTOTPaHHUKOB
210 OOBSICHATh MNPUHLUIBl I[OCTPOCHHUS] CEUYEHUH MHOTOIPAaHHHUKOB,

HCIIOJIB3YA METO/ CJIICOB




7.11

Crpouts ce4yeHHMsT MHOTOTPAHHHMKOB METOJOM CJIEIOB, BBIIIOJIHATH
(BBIHOCHBIE) IUIOCKHME YEpPTEeKHM M3 PHUCYHKOB MPOCTBIX OOBEMHBIX

¢buryp: BUI CBEpXy, COOKY, CHU3Y

7.12

Pemiate 3aaun Ha HaX0Xk/JIEHHE T€OMETPUUYECKUX BEJMUUH 10 00pa3Lam
WM QJITOPUTMAaM, IIPUMEHSS U3BECTHBIC aHAIIUTUYECKUE METObl IIPU
pEelIeHUH CTaHAAPTHBIX MAaTeMAaTUYEeCKUX 3a1a4 Ha BBIYUCICHHUE
PAcCCTOSIHUM MEXIYy IBYMs TOYKAMM, OT TOYKH 0 IPSIMOMU, OT TOUYKH 10

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIHUMHUCS ITPAMBIMU

7.13

Pemiate 3aaun Ha HaX0Xk/I€HHE T€OMETPUUYECKHUX BEJTMUYMH 10 00pa3Lam
WM QJITOPUTMAaM, IIPUMEHSS U3BECTHBIC aHAJIUTUYECKUE METOMABI IIPU
pELICHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4 Ha BBIYMCICHUE YIJIOB
MEXy CKPEUIUBAIOIMUMUCS NPAMBIMHA, MEXAY IPSIMOU U IUIOCKOCTHIO,

MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Beraucisate 00bEMBI M IUIOIIAJM TIOBEPXHOCTEH MHOTOTPAaHHHUKOB
(mpusma, mmpamuga) C HOpUMEHEHHEM  (GOpMYJ,  BBIYUCIATH
COOTHONIEHUS MEXKTy TUTOIIAIMHU IIOBEPXHOCTEH, 00BEMaMU MO JOOHBIX

MHOT'OrpaHHUKOB

OHepI/IpOBaTB IMOHATHUAMU: CUMMETPHUA B IIPOCTPAHCTBE, LICHTP, OCh U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TNIOCKOCTH CHMMETPUU (PUTYPBI

W3Bnekath, mpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HH(GOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUTypax, MpPeICTaBICHHYIO Ha

YepTekKax U PUCYHKaX

[TpumeHsTH reoOMeTprudecKre (GaKThl AJIsl PELICHUST CTEPEOMETPUIECKUX
3a/1a4, MPEANoIaraloliuX HECKOJIBKO IIaroB pPELIEHUs, €CIU YCIOBHS

NpUMEHEHHS 33J]aHbl B SBHOH popme

IIpuMeHATs mpocTEeHIIHEe IPOrpaMMHBIE CPEACTBA U IIEKTPOHHO-
KOMMYHHKAI[UOHHBIE CHCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX
3a1a4

IIpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE U

JKHU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

IIpuMeHATh MOJy4YEHHBbIE 3HAHUSA HA NPAKTUKE: AHAIU3UPOBATH
pealbHbIE CUTyallUd U INPUMEHATh HU3YyYEHHBIE IOHATHUS B IIPOLIECCE
MOMCKA pELIEHUsI MaTeMaTH4eCKH CQHOPMYIUPOBAHHON MpPOOIIEMBI,
MOJEIINPOBATh pealbHbIE CUTYallUH Ha A3BbIKE T€OMETPUU, UCCIEN0BATh

MOCTPOCHHBIC MOACIIU C MCITIOJIB30BAHUEM I'COMETPUUCCKHUX MOHSTHHA U




TeopeM, ammapara anreOpbl, penaTh MPaKTHUECKUE 3a7auu, CBI3aHHbBIE

C HAXOKACHUCM I'€COMCTPHUYICCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHus
pe3yJibTara
6 I'eomeTpus
OnepupoBatb MOHSTUSMU: WIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasylonuye UWIMHAPUIECKON MOBEPXHOCTH, LMJIMHAD, KOHUYECKAs
' MOBEPXHOCTh, O0pa3yrolue KOHUYECKOW TMOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacrio3naBats Tena BpameHus (UIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALICHUS
6.4 KnaccuduimpoBaTh B3aMMHOE PacoiOKeHUE CPEephl U IIIOCKOCTH
OnepupoBarh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOS, BHICOTA
IAPOBOTO CJIOS, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00BEMBI M IUIOMIAIM TOBEPXHOCTEH TeNm BpallleHus,
' TE€OMETPHUECKUX TeJI C IPUMEHEHUEM (hopMyI
OnepupoBarh MOHATUSMHU: MHOTOTPAHHHK, BIMCAHHBIM B cdepy H
6.7 OMMCAaHHBIN OKOJO cdephl, cdepa, BNUCaHHAS B MHOTOTPAHHHUK WJIH
TEJIO BpAIllCHHS
6.8 BBIUUCIIATE COOTHOUICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00BEMaMU ITOTOOHBIX TENT
6.9 N300paxkaTh nzydaembie GUTYPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HTHCTPYMEHTOB
BbIONMHATE (BBIHOCHBIE) TIOCKHME YEPTEXKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tl
BpaIlIeHUS
W3Bnekatb, MHTEPIPETUPOBATh M MPEOOPa30BBIBATH MHPOPMAIHMIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECKHUX (HUTypax, MPEJCTaBICHHYIO Ha

yepTekax U pUcyHKax




6.12

HpI/IMeH}ITB reoOMCTPHUICCKUC (I)aKTBI AJId pCIICHUA CTCPCOMETPUUCCKUX
3aa4, OpcAIrojIararommux HCECKOJIbKO IIAaroB pCHICHUSA, CCJIN YCIOBUA

MIPUMEHEHHUSI 3a/1aHbl B IBHOU opMme

6.13

OnepupoBarh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonssaTh ,I[eﬁCTBPIH CJIOKCHHUA BEKTOPOB, BbIUMTAHUA BEKTOPOB U
YMHOKCHHA BEKTOpa HA 4YHUCIIO, O6’b$ICH$ITB, KaKNMH CBOMCTBaMH OHHU

00J1a1arT

6.15

[IpumensTH NpaBUIIO NapasuiesenuIea Ipy CI0KEHUH BEKTOPOB

6.16

OmnepupoBaTh MOHATUSAMU: JE€KAPTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrojll MEXIy BEKTOpaMH, CKaIsIpHOE IPOU3BEACHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

HaXO,I[I/ITB CYMMY BC€KTOPOB U IIPOU3BCACHUE BCKTOpa Ha YHUCJIO, YI'OJ
MCXKAY BEKTOpaMH, CKaJIAPHOC IMPOU3BCACHUC, paCKIaAbIBaTb BEKTOP
10 IBYM HCKOJUIMHCAPHBIM BCKTOpaM

3aI[aBaTB IJIOCKOCTb YPAaBHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOpAHAT

Pemate 1mpocrelmne TIeOMETpUYECKHE 3aJadyd  Ha IMPUMEHEHHUE

BCKTOPHO-KOOPAHWHATHOI'O METOda

6.20

6.21

6.22

Pemarp 3amaum Ha J0Ka3aTENbCTBO MAaTEMAaTHYECKUX OTHOIICHUH M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMYMH M0 00pa3laM WiH alropuTMam,
NPUMEHSASI M3BECTHBIE METOAbl MPHU PEUIEHUU  CTAaHJAPTHBIX
MaTeMaTUYeCKUX 3a/1a4

[IpuMeHATh TpOCTEHIINE NPOTrpaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbI IpPU PELIEHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBoUTE NpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJAE U

JKU3HH, paClIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHsATh MONyYEeHHBbIE 3HAHUS Ha IMpaKTUKe: aHaIU3MPOBAThH
peaJIbHbIE CUTYallud U MPUMEHATh W3YYEHHBIE IMOHSATHUS B Ipoliecce
MOUCKA pELIeHHUs MaTeMaTHYecKd Cc(HOpMyTUpPOBAHHON MPOOIEMBI,
MOJIETMPOBATh peaibHble CUTYAllUU Ha SA3bIKE T€OMETPHUH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJIEH C UCIIOJB30BAHUEM FE€OMETPUUECKUX MOHATHN U
TeopeM, anmnapara anredpbl, penarb NpakTUYECKUe 3aJa4l, CBSI3aHHbIE

C HAXOKACHUECM I'€COMCTPUYICCKUX BCIIMYUH




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

7.1

1.2

OcHOBHbBIE NOHATHUS cTepeoMeTpuM. Touka, mpsiMasi, IIOCKOCTb, IPOCTPAHCTBO.
[lonatne 00 AaKCHMOMATUYECKOM IIOCTPOEHUH  CTEPEOMETPHM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHOe pacmonoxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIbHble M CKpemmBaromuecs npsMble. IlapamienbsHOCTs NpAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MapajulesIbHbIE IpsSMBIE B  IIPOCTPAHCTBE,
MapAJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMOM M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YIOJI MEXKAYy IpPsSAMBIMA B IPOCTPAHCTBE.
[TapamnenpHOCTh  IUIOCKOCTEH: [apajuleJbHble  IUIOCKOCTH,  CBOMCTBA
napajieNIbHbIX  [IockocTeil. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYpHl Ha

IIJIOCKOCTH: TETpadap, KY6, napaiCiICuIica, IoOCTPOCHUE CeUeHHI

7.3

IlepneHIUKYNAPHOCTh NPSIMOM M IUIOCKOCTH: HEPIEHIUKYJSAPHBIE NPSAMBIE B
IIPOCTPAHCTBE, MpsAMBIC IAPAUICIbHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIEHIUKYJIAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O NpAMOH
NEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IIPOCTPAHCTBE: YIrOJI MEXKIY MPSIMOU H
IUIOCKOCTBIO,  JBYTPAHHBIA  yrojl, JIMHEWHBIM yrojd JBYTPaHHOIO  yrJja.
[lepneHquKyIsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 IJIOCKOCTH, MMPOEKLUs (PUTYpBI HA IIIOCKOCTh. [leprnenauKynsipHOCTh
IJIOCKOCTEH: NMPHU3HAK NEPIEHIUKYIAPHOCTH JIBYX IUIOCKOCTEH. Teopema o Tpéx

MePIEeHIUKYIIApax

7.4

IloHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTIOIPDAHHMKA, BBIITYKJIbIE W
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Pa3BEPTKa MHOrorpaHHuka. [Ipumsma: n-yronpHas
MpU3Ma, TpaHu M OCHOBAHUS IPU3MBI, IpsIMasi U HAKJIOHHAS NPU3MbI, OOKOBas U
IIOJIHAs MIOBEPXHOCTh MIPU3MBL. [Tapannenenunen, IPSIMOYTOJIBHBIN
napajuiesienuIe] U ero coiucrea. Ilupamupa: N-yronpHas nupaMuaa, TPaHU U
OCHOBaHHE MUPaMH/JIbl, OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl, TIPABUIbHAS U

yceu€HHash mNupamMuaa. OJIeMEHTbl Mpu3Mbl M nOupaMuibl. [IpaBuiibHbIE




MHOTOTPaHHHUKU: MOHATHE MPABUJIBHOIO MHOIOI'DAaHHUKA, NPABUJIbHAS MPU3Ma U
IIpaBWIbHAs NUPaMUJa, IpaBWIbHAs TPEYrojbHas NUpamMHAa W IPaBUJIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o NpaBUIbHBIX MHOTOIPaHHMKAX: OKTa’[p,

nonexalap u ukocasapyrue CeueHust MpU3Mbl U TUPAMUIbI

7.5

7.6

1.7

CuMMeTpust B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIBHO TOYKH, IPSAMOM,
IUDIOCKOCTH.  OJIEMEHTbl CHUMMETPHMM B IHpaMHMAAx, IapajulelenuIenax,

IpaBHUJILHBIX MHOTOTpaHHHUKAaX

Bbruuciienue 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lmomians
OOKOBOW TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH TPSIMOM TMPU3MBI, ILIOIIAb
OCHOBAHHUH, TeOpeMa 0 OOKOBON MOBEPXHOCTU NPSAMOM Npu3Mbl. [Lomaas 60xoBoit
IIOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAIAN

yceu€HHoi nupamusl. [Torstre 06 00béMe. OObEM MHPaAMUIBL, TIPU3MBI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

6

I'eomeTpus

6.1

[{unuaapuyeckas MOBEPXHOCTh, 00pa3yroliue IMJIMHIPUYECKON MOBEPXHOCTH,
OCh UWJIUMHApUYECKOW moBepxXxHOCTH. Lunmuuap: ocHoBaHust u  OOKOBast

IMOBCPXHOCTD, 06pa3y10111a;1 1 OCh, IIOIIaab OOKOBOI1 U IMOJIHOM ITOBCPXHOCTH

6.2

6.3

Konndeckasi MOBEpXHOCTh, O0Opa3yroIlIne KOHWYECKOH IMOBEPXHOCTH, OCh U
BEpIITMHA KOHUYECKOH MoBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yrolas
U OCh, IUIOMAAh, OOKOBOM M TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:

00pa3yroIIne U BLICOTa, OCHOBAHHS U OOKOBasI IOBEPXHOCTH

Cdepa n mmap: ueHTp, paauyc, IMaMeTp, TIIOMAAb ITOBEPXHOCTH cepbl. BzanmHoe

PAaCIIOJIOKCHUC C(l)epbl " IIJIOCKOCTH, KacaTClibHasA IJIOCKOCTb K C(bepe, momanb

cdepsl

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUA Ha IJIOCKOCTH. P%BépTKa OUJIIMHAPA U KOHYCa

6.5

KomOunanuu Ten BpalleHHs W MHOTOTPaHHUKOB. MHOTOrpaHHMK, ONMCAHHBIN

OKOJIO C(l)epLI, C(I)epa, BIIMCAHHAA B MHOT'OT'PaHHUK, WJIA TCJIO BpAlICHUSA

6.6

[Tonstne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumena u ciueactBus u3 He€. OOBbEM IWIMHApA,

koHyca. O0BEM 11apa u miomnaab chepol




HOI[O6HBI€ TCJIa B  TIPOCTPAHCTBC. CooTHomIeHHS MCXKAY IIomaasasMu

o1 MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ
6.8 Ceuenust nuauHApa (MapauieIbHO U MEPHEHAUKYISAPHO OCH), CEUEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SILEE YEpPE3 BEPILNHY), CEUEHUS LIapa
Bekrop Ha miockoctd U B mpocTpaHcTBe. ClIOKEHUE U BBIYMTAHHE BEKTOPOB.
6.9 YMHOXkEHUE BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. [IpaBwio mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssmoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreitine 3amaum B KOOpJAWMHATaX. YTrojl Mexay Bekropamu. CkalsspHOe

MMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCKAY IPSAMBIMH U IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
O0CBOEHHUS OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMBbl CPeHero
o0mero odpasoBanus

Bnagenue meromamu JoKa3aTesbCTB, aJfOPUTMAMM DPELUEHUS 3a/ay;
yMeHue (QOpMYIHpOBaTh U ONEPUPOBATH MOHATHSAMHU: OIpEICIICHUE,
aKcuoma, Teopema, CIEACTBHE, CBOWCTBO, IIPU3HAK, JOKAa3aTEJIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATH  HMX;  YMEHHE
¢dopmynupoBaTh 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAUTH MpPHUMEPHl U KOHTPIPUMEPBI, MHCIOJIB30BaThb METOJ
MaTeMaTHYECKON MHAYKIMH; POBOIUTH JOKAa3aTEIbHbIE PACCYKIECHUS
IpU peIIeHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHHUI; yMEHHME OIEepUpOBATh MMOHATUSIMHM: MHOXECTBO,
MIOJIMHOXECTBO, OIEpallMi HaJl MHOYKECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  anmapar Juisi OIMCaHUS  PealbHBIX
IIPOLIECCOB U SIBJIEHUH U NP peleHUH 3a7ay, B TOM YHCIE U3 APYrHX
y4eOHBIX MIPEIMETOB; YMEHHUE OTIEPHPOBATH MOHIATUAMU: Tpad), CBIZHBINA
rpad, AepeBo, LHMKI, Ipad Ha IJIOCKOCTH; YMEHHE 3a/laBaThb U
OINMCHIBATh Tpadbl pa3IMUHbIMU CIIOCOOAMU; UCIOIb30BaTh rpadbl MpH

PCUICHUHU 3a1a4

YMeHue onepupoBaTh MOHATUSAMU: HATypajIbHOE YHCIIO, IEN0e YUCIIO,
CTENEHb C IeJIBIM MoKa3aTesieM, KOpEHb HAaTypalbHOM CTENEHH, CTETICHb
C paluoHaJbHBIM TIOKa3aTelleM, CTeNeHb C JACHCTBUTEIbHBIM
nmokasaresieM, Jorapudm yucia, CHHYC, KOCHHYC M TaHICHC
MPOU3BOJIBLHOTO YHCJIA, OCTATOK IO MOMAYJII0, pallMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBa  HATypajbHBIX,  IETBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIO0JIb30BaTh
MPU3HAKU JENMMOCTH, HAUMEHBIIUN OOLIUIl IeTUTeNh U HaUMEHbIIee
oOmee kpaTHOe, aropuT™ EBKIMIA TIpH PEIICHUH 3a/1a4; 3HAKOMCTBO
C pa3IUYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHUCIICHMS; YMEHHUE
BBITIOJIHATH BBIYUCIICHUE 3HAUYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTENEeHsAMH U Jorapudmamu, mpeodpa3zoBaHus APOOHO-PALMOHATBHBIX




BBIPXKEHUI; YMEHUE ONEPUPOBATH MOHATHUSAMU: MOCIEA0BATEIBHOCTD,
apudmernueckass ~ TpPOTpPEcCHsi,  TeOMETpPHUYecKas  Mporpeccus,
OCCKOHEYHO YOBIBaIOIasi TeOMETpUYECKas MPOTPECCUs; YMEHHUE
3aJlaBaTh  IIOCJIEJJOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ; yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMIIJICKCHOC 4YHCIIO, COHpSI)KéHHLIe KOMIUJICKCHBIC YMUCJId, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4ucia, opMma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuueckasi, TPUTOHOMETpPUYECKas W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apudmMeTndeckue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU;
IIPpHUBOJUTH MMPpUMCPLbL HUCITIOJIB30BaHUA KOMIIJICKCHBIX YHUCCII,
ONEpPUPOBATh MOHATUAMM: Martpuma 2x2 u 3x3, onpeaenuTeb

MaTpHUIIbl, TEOMETPUUECKHUI CMBICII ONPEAEIUTEINS

YmMmenue OIICPHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUOHAJIBHEIC,
IIOKAa3aTCIBbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI, YMCHHUC OICPUPOBATH
HIOHATUAMHU: TOXKIACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHE,
HCpPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIBHOCTb
ypaBHeHI/Iﬁ, HCPpAaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YpPaBHCHUA,
HCPABCHCTBA WU CHUCTCMBI C IMOMOIIBIO PaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHsI, HCpPABCHCTBA MW CHCTEMBI C IIapaMETpOM; IIPHUMCEHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI IJId PCIICHUA MAaTCMATUYCCKUX

3aa4v U 3a1a4 U3 pa3JIMYHbIX obOmacren HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS, UYETHOCTb (DYHKIMH,
MEPUOIMYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (YHKIMU, HauOoIblIee 1 HauMEHbIIIee 3HaUeHUs
GyHKIMM HAa TPOMEXKYTKE, HEmpepbiBHAS (DYHKIMS, ACHMIITOTHI
rpadpuka (yHKIMM, @epBas W BTOpas MPOU3BOJAHAA (DYHKIMH,
TEOMETPUUYECKUM B (PU3MUECKHUI CMBICT TPOU3BOIHOM, IEpBOOOpa3Has,
OIpeNleIEHHBI MHTErpajl; yMEHUE HaXOAWUTh ACHUMIITOTHI TIpaduka
(GyHKINW; yMEHHE BBIYMCIATH MPOU3BOAHBIE CYMMBI, TIPOM3BEACHUS,
YaCTHOTO U KOMITO3UIIUH (PYHKIUI, HAXOAUTh ypaBHEHHE KacaTeIbHON
K rpaduky QyHKIMH; YMEHUE HAXOJIUTh MPOU3BOIHBIE FIEMEHTAPHBIX
(GyHKIMN; YMEHHE HCHOJb30BaTh IMPOU3BOIHYIO JUIS HCCIEIOBAHUS
GbyHKIUH, HAXOAUTh HAUOOJIBIINE U HAUMEHbBIINE 3HAUCHUS (PYHKLNT;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MAaTE€MaTUYCCKOT O aHAIN3a; IPUMCHATD IIPOU3BOJAHYIO JJISI HAXOXKIACHUSA




HAWIYYIIEr0 pPEHIeHUs] B MNPUKIAIHBIX, B TOM YHCIE COIMAJIbHO-
SKOHOMHYECKUX U (PUINYECKUX 33]]a9aX; HAXOIUTh IJIOMAAN U 0ObEMBI
(ury ¢ moMouIsl0 UHTETpalia; MPUBOAUTH MPUMEPHI MATEMAaTUUECKOTO

MO/JICIIMPOBAHUS ¢ TOMOILBIO U] epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMH: Tpapuk (yHKIHMH, oOpaTHas
byHKIM, KOMITO3UIMs QYHKIHHN, THHEHHAs (QYHKIUS, KBaIpaTHIHAS
GbyHKUMsA,  pauMOHaIbHAas  (QYHKUUS,  CTemeHHas  (yHKUus,
TpPUTOHOMETpHUYecKkne (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHe
CTPOUTH TpadUKU M3YYEHHBIX (PYHKIIUH, BBHITIOJHATH MPEOOpPaA30OBaHUS
rpaduKoB (GYHKLUH, UCTIONB30BaTh Tpa(UKH ISl U3yYEHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IPH PEIICHNH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKU3HHU; BBIpaXKaTh (HOpMyJIamMH 3aBHCUMOCTH
MEK1y BETMYHMHAMH; UCTIOJIb30BaTh CBOICTBA M TpaduKN QYHKIHI JIs
peleHus ypaBHEHUH, HEPAaBEHCTB U 33]1a4 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTH MHOXKECTBAa pEIICHUH YypaBHEHUH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS TMYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MCCIIEOBATh IMOJIy4EHHOE PEIICHUE U
OLIEHUBATh MPaBIONON00HOCTh PE3yJIbTaTOB; YMEHHE MOJEINPOBAThH
peanbHbIe CUTyallUd HA S3bIKE MATEMAaTHKH; COCTABIIITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCIOBHUIO 3aJayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOJIb30BAaHUEM ammapara

anreOpbl, MHTEPIPETUPOBATH MOTYYCHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATUSIMHU: CpenHee apu(MeTHUecKoe,
Me/raHa, HauOoJiblllee ¥ HauMEHblIee 3HaYeHUs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO HabOpa; yMEHHE H3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAIHMIO, TPEACTABICHHYI0 B Tabmulax, Ha
auarpammax, rpagukax, OTpa)aronlyto CBOMCTBA pealbHbIX IIPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C MOMOIIBIO TaOIHUIl U
auarpamMm; HCCICA0OBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C

NPUMCHCHUCM Fpa(l)I/I‘-IeCKI/IX METOHOB W OJCKTPOHHBIX CPCIACTB;




rpau4ecKd HCCIIEeIOBaTh COBMECTHBIC HAONIOACHUS C TIOMOIIBIO

JyarpaMM pacCEeUBAaHMS U JIMHEWHOU perpeccuu

YMeHHe OonepupoBaTh MOHATUAMU: CIIyYaWHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4yallHOro COOBITHS; YMEHHME BBIYHMCIATDH
BEPOSITHOCTh C HCMOJIB30BaHUEM TpaUUecCKUX METOJOB; MPUMEHSThH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyily MOITHON
BEpOSATHOCTH, (opmyny bepunymi, kKomOuHaTOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMEHHUE
ONEpUPOBATh MOHATHUAMM: CiydalHas BEIMYMHA, PaCIPEICIICHUE
BEPOATHOCTEH, MaTEMaTUIECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIly4yailHON BeNMWYMHBI, (YHKLUUU paclpeesieHus] |
IUDIOTHOCTH  PaBHOMEPHOIO,  II0OKa3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOIb30BAaThb  CBOWCTBA  M3YYECHHBIX
pacnpeneseHui UIsl peIeHus 3a/1a4; 3HaKOMCTBO C IMOHSITUSIMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH IPUMEpPbI MPOSABICHHUS 3aKOHAa OOJIBIIMX YHCENl B
NPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX, YMEHHE OIEPUPOBATH
MOHATUSMM: COYETAaHME, IEPECTAHOBKA, YUCIO COYETaHUU, YHCIIO
NepecTaHoBOK; OMHOM HpIoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyXACHUs Ul pelIeHMs 3a/1a4; OLEHUBATh BEPOATHOCTH
peaIbHbIX  COOBITHUH; COCTaBJISITh  BEPOATHOCTHYIO  MOJENb U

UHTEPIPETHUPOBATH NOJIYUECHHBIA pe3ysIbTaT

YMeHue onepupoBaTh NOHATHUSAMHU: TOYKa, IpsiMas, IIJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JydY, BEJIMYMHA YyINa, IJIOCKUH yrod,
JOBYTPaHHBIN yTroJ, TPEXIPAHHBIM YroJ, CKPELIMBAIOIIUECS NpPSMBIE,
NapajuIeIbHOCTh U NEPIEHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yron
MEXY NPSAMBIMH, YTroJl MEXIY HMPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE MEXKY
IPSIMBIMHU, PAcCTOSHUE MEXKIY IUIOCKOCTSMM; YMEHHME HCIIOJIb30BaTh
IpHU peUIeHUH 3a7ad M3y4YeHHbIe (DaKThl U TEOPEMBI IIAHUMETPHUH;
YMEHHUE OILICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJEIU C IMOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYHWH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3aa4Yn

10

YMeHue onepupoBath MOHATUSAMU: IUIOIMAAL (GUTYPBI, 00bEM QUTYDBI,
MHOT'OTpaHHUK, IPaBUJIbHBII MHOTOI'PaHHUK, CEYEHNE MHOTOTPaHHUKA,

KyO, Mapajjenenumnes,, npusMa, nupamunaa, ¢urypa 4 IOBEPXHOCTh
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BpallleHMsl, LWWIMHIP, KOHYC, 1ap, cdepa, mIomanb chepsl, mIoumansb
MOBEPXHOCTU MUPAMUbI, MPU3MBI, KOHYCa, LMIUHApa, 00bEM KyOa,
IIPSIMOYTOJIBHOTO IIapaJuIeIeUIe a, TUPaMubl, IPU3MbI, LHIUHADA,
KOHyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEYEHUS] KOHYCAa U LIMJIUHAPA,
NapajuleJIbHbIE OCHM WM OCHOBAHUIO, CEYECHHE IIapa, IJIOCKOCTD,
Kacatommascss cepbl, UWIMHIPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE
MHOT'OI'paHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAlllEHUsl, UX CEUEHUs, B TOM YHUCIE C IIOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME IPHUMEHATh CBOMCTBA TI'E€OMETPUYECKHUX (Uryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OIpPENENIeHUs] H3y4aeMbIX (GUryp,
BBIIBUTATh THUIOTE3bl O CBOMCTBAX M IPU3HAKAX I'E€OMETPHUYECKUX
¢uryp, OOOCHOBBIBaTh WJIHM ONPOBEPraTh MX; YMEHHE IPOBOJIUTH
kinaccudukanuoo (GUryp MO pa3nMyYHBIM IPU3HAKAM, BBINOJIHATh

HCO6XO[[I/IMBIC JOMOJIHUTCIIBbHBIC TIOCTPOCHUA

VYMeHue omnepupoBaTh MOHATUSIMHU: JIBHJKEHHE B IIPOCTPAHCTBE,
napajuieIbHbIN TePEHOC, CAMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTRE,
MOBOPOT, IpeoOpa3zoBaHue NOA00Ms, MONO00HBIE (UTYpHI;, YMEHHE
pacro3HaBaTh paBHBIC U MOAOOHBIC (UTYPHI, B TOM YHCIIC B MPUPOJIE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BATh T€OMETPHUUYECKUE OTHOIICHUS
MpU pEIICHUH 3a/1a4; HaXOAUTh I€OMETPUUYECKHE BEIMYMHBI (JTMHA,
yroJi, TJIONaab, O0BbEM) MPHU PEIICHUH 3a7ad W3 JPYTUX YUEeOHBIX
MPEeIMETOB U U3 PEalbHOM KU3HU; YMEHUE BBIYUCIISATH T€OMETPUUECKHE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAL MTOBEPXHOCTH),
HCIIONB3Ysl M3ydeHHbIE (DOPMYJIBI U METOJbI, B TOM YHCIIE: IUIOMIAh
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSMOYTOIBHOTO TMapaljIeNieuIe a, MUPaMHUIbI, TIPU3MBI,
UWIMHApPA, KOHYycCa, IIapa; yYMEHHWE HAaXOJWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX GUryp

12

YMeHue OIICPUPOBATDH INOHATUAMMU: IpsAMOYTOJIbHAA CHUCTEMA
KOOpAuHAaT, BCKTOP, KOOPAWUHATBI TOUKHU, KOOPAUHATBI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HA YHCJIO, PA3JIOKCHHUEC BCKTOpPA IO
6a31/Icy, CKaJIApHOC IMPOU3BCACHUC, BCKTOPHOC IMPOHU3BCIACHUC, YI'OJ
MCKAY BCKTOpaAMU;, YMCHHC HUCIIOJIB30BaTh BeKTOpHHﬁ n
KOOpI[I/IHaTHI)II\/’I MECTOA A PCIICHHUA I'COMECTPHUYCCKUX 3aJad M 3aJad

JPYTUX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOIAMIMA METON JJisl peHleHHs 3a/ayi;
MMOHMMAaHUE 3HAYMMOCTU MAaTeMaTUKU B HM3YUYEHHH MPUPOJHBIX U
OOLIECTBEHHBIX IMPOLECCOB U SBJICHUI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHKU B HCKYCCTBE, YMEHUE IPHUBOIUTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOU

MaTeMaTU4eCKOU HayKU




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

Kon
1 Uucna v BBIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOoCTH HEIbIX YUCell
19 Panmonanbhbele uncia. OOBIKHOBEHHBIE M JECATHYHBIE JpOOH, IPOLEHTHI,
' OeCKOHEeUHbIE IEPUOTUUECKUE IpOOH
13 Apudmerndeckuil KOpeHb HaTypaibHOH creneHu. [leiicTBus ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTENEHU
14 Crenenp c¢ wnenbiM mnokaszareneM. CTeneHb € palMOHAJIBHBIM IOKa3aTeIeM.
' CBoiicTBa CTENEHU
. CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudwm yucna. [lecaTuunbie u HaTypaJbHbBIC JTOTraprUPMbI
JlelicTBUTENnbHBIE 4YKCIa. ApU(METHUECKHE OIepaluud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [TpuOnmxEHHbIE BBIYUCIIEHNUS, [TPaBUIIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yibTaTa BBIYMCICHUN
1.8 [IpeoOpazoBaHue BEIpaKEHUI
1.9 KomrnekcHele yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckrue ypaBHEHUS
2.4 [TokazarenpHbIe U TorapupMUUYECKIEe YPaBHEHUS
2.5 Lenbie u 1poOHO-pAIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonansHble HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI




3 OyHK1UU U Tpaduku
31 Oynkusa, cmocoos! 3amanus Gyaknuu. ['padux dyaknum. B3aumuo oOpaTHBIC
' ¢bynkuuu. Yétneie u HeuéTHble pyHkuMU. [lepuoanueckue GyHKIun
OO6nacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢ynkuumu. Hymum QyHkmm.
3.9 [IpoMexyTku 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUHU.
' MakcuMymbl 1 MUHUMYMBI (pyHKnuu. HamOonbliee W HavMeHbIee 3HAYCHUE
(GYHKIIMN Ha IPOMEKYTKE
33 Crenennas (yHKOMS C HATypaJlbHBIM M IICJIBIM TOKa3aTesneMm. EE cBolicTBa m
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku paspeiBa. AcuMnToTel TpadukoB Qynkmuii. CpoiicTBa (QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpuuecKkast mporpeccur. @opmyra CI0KHBIX MPOLIEHTOB
4 Hauana maremaTn4eckoro aHanusa
4.1 [TpousBonnas ¢pynkiuu. [IponsBoiHbIe S71€eMEHTAPHBIX (PYHKIIHIA
[Ipumenenne NpoW3BOAHON K HCCIENOBAHUIO (PYHKIMA Ha MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. HaxoxieHrne HanOobIIero 1 HauMEHbIIEro 3HaYeHUs QYHKIIUN Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHokecTBO, onepalu HaJ MHOKecTBaMu. [{nuarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTh 1 cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha II0CKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTH BpalllCHUS




7.5

KoopauHatsl 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa u Hayajga MaTEMaTHYECKOTO aHaIM3a, FTEOMETPHSI.
I'eomerpus. 10-11 knacc. Atanacss JI.C., byty3oB B.®., Kagomues C.b. u ap.

AxmmonepHoe o6miectBo «M3narensctBo «lIpocsemienue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

Hunaktudyeckue marepuansl. 10, 11 knaccet (aBrop b.I'.3uB)

2. Camocrositensubie padothl. 10, 11 knaccst (aBTop M. A.Nuenckas)

3. Kontposnbubie padotsl. 10-11 kinaccer (aBTop M.A.Muenckas)

4. T'eometpus : M34 10—11-e kiaccel : 0a30BbIi U Yr1yONEHHBIA YPOBHH:
MeTOouYecKue pekomeHaanuu K yueonuky. JI. C. Atanacsina, B. @. byTty30Ba,

C.b. Kagomuena u np. — Mockaa : [Ipocsenienue.

IHNPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbHI CETHU
MHTEPHET

https://uchi.ru

https://fipi.ru

https://rsr-olymp.ru

https://rus-ege.sdamgia.ru

https://math100.ru



