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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOr0 ypOBHS s
oOyuarormuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOIO CTaHAAPTa CPEAHETro O0IIero o0pa3oBaHus,
C YyuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, MPEABABIAEMBIX K
MaTeMaTH4eCcKoMy OOpa3oBaHUIO, WU TPATUIUNA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus nporpamMMbl 00ecrieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIFONIIUMU OCHOBY JJIS CaMOPa3BUTHsI M HENPEPHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[I03HABATEIILHOTO pa3BUTHUS
JUYHOCTHU O0YYarOIIUXCS.

Pabouas mporpamma yueOHoro kypca «I'eomerpus» 0a30BOro ypoBHS s
oOyvarormuxcst 10 —11 xjaccoB pa3paboTaHa B COOTBETCTBHU C pabouei
nporpammoit Boctiutanusg MbOVY «Cpenansist mkomna NeS um. N.I1. Bonka»

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTte y4eOHOTO Kypca TE€OMETPUH Ha YpPOBHE CPEIHErO0 OOIIETro
oOpa3zoBanusi OOYyCJIOBJIEHA MPAKTHUUYECKOW 3HAYMMOCTHIO METAlpPEAMETHBIX U
NPEIMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HAIpPaBICHUU JUYHOCTHOTO
pa3BuTus oOydaromuxcsi, (GopMUpOBaHUS (PYHKIMOHAIBHOM MAaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX YICOHBIX TUCIUIUIMH. Pa3BuTne y o0ydarommxcs
MPABUIBHBIX TMPEACTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUU TECOMETPUUYECKHUX
a0CTpakIii, COOTHOIIEHUH PEATbHOTO W HJICATBHOTO, XapaKTEpe OTpPaXKEHUs
MAaTEMATUYECKOM HAyKOW SBJECHUW M IMPOILECCOB pPEAJIbHOTO MHPA, MECTE
T€OMETPUHU B CUCTEME HAyK U POJIM MATEMAaTHYECKOTO MOJACIUPOBAHUS B HAYIHOM
MO3HAHWHU U B MPAKTHUKE CITOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yYalllMXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOJAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OO0I1IeCTBE.

['eoMeTpust SBISICTCS OJHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTb H3Y4Y€HHSA Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOW HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MblUieHHe, (GopMUpyeMoe MpH U3YYECHUH OOyYaronuMucs
MOHSATUHHBIX OCHOB FT€OMETPHUH U MOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI€ pCUICHUS TEOMETPUYCCKUX 3aJad, YMCHHE BBIIBUTATh M OIPOBEPraTh
TUTIOTE3hI HETOCPEACTBEHHO WCTOIB3YIOTCS TPHU PENICHUH 3a7]ad eCTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTiIX AeATENbHOCTH dYenoBeka. OpHEHTalus YeloBeKa BO BPEMEHH W



MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €ro COIMaJbHOIro ObITHA, (opMma
OTpaXXEHUsI OKPY’KAIOIIEr0 MUPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BbEAMHSICT pa3Hble BUALI Y4EOHOUM UM TPYJOBOM JEATEIBbHOCTH,
SBJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YECTB, MOITOMY aKTyallbHA
3amaya (GopMupoBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBINIJICHUS Kak
Pa3HOBHJIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHGHTa B
MIOJITOTOBKE K MPAKTUYECKON JACATEIHPHOCTH IT0 MHOTUM HaITPaBICHUSM.
Ilens ocBoenmsi mporpaMmbl ydeOHOTO Kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE 00yueHus — oOmeoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaroruxcst ~ 4yepe3  oOecredyeHWEe  BO3MOXKHOCTHM  NPUOOpPETeHHUs] U
WCIIOJIb30BAHUS CUCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHUM W JCUCTBUH,
cnenu@UIHBIX TEOMETPUH, BO3MOXKHOCTH YCIICIITHOTO MPOJAOHKCHUS 00pa3oBaHUs
0 CTICTIHAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOIb30BAHIEM T€OMETPHH.
[Iporpamma mo reoMerpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
oOydJaronmxcsi cpelHed IKOJbl, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 006pa3om, oOydaroniyuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MATEMaTHYECKHUE YMEHWsI, CBSI3aHHBIE
COo crnenu(puKod TEOMETPUU U HEOOXOJIMMBIE IS JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3T0Or0, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
IyOOKO, €CJIM B JabHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHX
3HAHUAX B MPO(ECCUOHATBHON EATeTLHOCTH.
JlocTikeHne 1€  OCBOCHHS TPOTPaMMbl  0OECIIEUMBACTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMU 3aJadyaMud  OCBOCHHUS  Kypca
«I"eometrpun» Ha 6a3oBoM ypoBHE B 10—11 kiaccax sBistoTCS:
e (GopMHpOBaHHE TIPEACTABICHUS O TEOMETPUUM KaK dYacTH MHPOBOM
KYJbTYPBI K OCO3HAHUE € B3aUMOCBSI3H C OKPYKAFOIIIIM MUPOM;

e (dopMHpOBaHUE TPEACTABJICHHUS O MHOTOTPAHHHMKAX M TEJaX BPAIICHUS
KaK O BOXHEHIIMX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJSIOMIUX OMUCHIBATH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEr0 MUPA;

e (GopMHpOBaHHE YyMEHHUS pAClO3HaBaTh Ha dYepTekKaxX, MOJACIIX H B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHMUS;

e OBJIAJICHHE METOJIaMU PEIEHUs 3a7a4 Ha MOCTPOCHUS Ha M300paKeHUSIX

IPOCTPAHCTBEHHBIX PUTYD;
e (GOpMHpPOBAaHHE YMEHHS OICPHPOBATH OCHOBHBIMU IOHATHSIMH O
MHOTOTpaHHHUKAaX M TeJaX BPaIIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIAJICHWC  QITOPUTMAMH  DEIICHUS  OCHOBHBIX  THIIOB  3ajad,

dbopMHupoBaHWEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JOKa3aTeJbHBIC



pacCyXJIeHus B XOJI€ PELICHUs CTEPEOMETPUUYECKUX 3a7ad M 3a1ad C
MPAaKTUYECKUM COJIEPKAHUEM;

* pa3BUTHE MHTEJUICKTYaJIbHBIX u TBOPUYECKHX crocoOHocCTeM
o0yyarommxcsi, IO3HAaBaTEebHOW  aKTHUBHOCTH,  HCCJIEI0BATEIbCKHUX
YMEHHM, KpUTUIYHOCTH MBIILUICHHUS;

e (dopmHpoBaHUE byHKIHOHATBHON IPAMOTHOCTH, pEJIEeBaHTHOM
r€OMETPUM: YMEHHE paclio3HaBaThb MPOSIBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallUsIX W MPU U3YUYECHUH JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OopMynupoBaTh HX Ha SA3BIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKUIN anmapar ISl PEUICHUs MPAKTUKO-OPUEHTHUPOBAHHBIX
3a71a4, THTEPIPETUPOBATh U OLICHUBATH MMOJYYEHHBIE PE3YJIbTATHI.

OTAMYuTEeTFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIOUCHHUE B KYPC
CTEpEOMETPUM B HAYaJe €ro M3y4YeHUs 3aJad, peEIacMbIX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeeaEHHBIM 00pa3oM OpraHu3oBaHHas paboTa Hajl
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOIO
MBIIJIEHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHENIIEMY U3YYEHHUIO MPEIMETA.

[Ipeanourenue oTaaéTcsl HArISAHO-KOHCTPYKTUBHOMY METOy OOy4YeHUsl, TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEM OCHOBE YUYBCTBEHHOCTH MPEAMETHO-
MPAKTUYECKON JEATENbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
y4alquxcs B KypCce€ CTEPEOMETPUHM NPOBOAUTCA 3a CYET pEIICHUS 3a7ady Ha
CO37laHME  TPOCTPAHCTBEHHBIX O0Opa3oB H  3a7ady Ha  ONEpPUpPOBAHUE
POCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOpPOM Ha
HarJSIAHOCTh, a OINEpUpPOBaHHE O0Opa3oM — B YCIOBUSAX OTBJICUCHHUS OT
HarJsiTHOCTH, MBICJIEHHOTO U3MEHEHUS €T0 UCXOTHOTO COAECPKAHUS.

OcHoBHBIE cojepkaTenbHble TuHUM Kypca «l'eomerpunm» B 10—11 kiaccax:
«MHororpanHukm», «lIpsMble U IIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTOpbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHHE JTIOTUUECKUX YMEHUN
pacnpeAensieTcss He TOJBKO 10 COJEpPKATEIbHBIM JIMHUSIM, HO M II0 TojJaM
00yueHHUs Ha YPOBHE CpETHETO 00IIero o0pa3oBaHusl.

Conepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ybTaTam
OCBOCHHSI pabouedl mporpaMMbl, pacmpeneNéHHbIM [0 TrojaM O0O0ydeHwus,
CTPYKTYpPUPOBAaHO TakUM 00pa3oM, YTOOBbI OBJIQJCHUE TIE€OMETPUUYECKUMU
MOHATUSIMU M HaBBIKAMH OCYILIECTBIISIOCH MOCIEIOBATENBHO U MOCTYNATENIbHO, C
COOJIFOICHUEM TIPUHIINIA MPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T'€OMETPUYECKHUX TMPEJICTABICHUN OOYYaroNIuXcs, paclimpss U
yrayossia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.



MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpum orBoaurcs 2 yaca B Heaenmo B 10 knacce u 1 gac B
Hezaemo B 11 kacce, Bcero 3a iBa roga o0yuenus - 102 y4eOHbIX daca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHe 00 aKcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IEpeceKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIABHBIE TIPAMBIE B  IPOCTPAHCTBE;
NIapaJuIeIbBHOCTh TPEX NMPAMBIX; MAPAJIIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHANpPABJICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IMJIOCKOCTEM: MapajuielibHble  TUIOCKOCTH; CBOMCTBa
napajieNbHbIX IUlocKocTel. [lpocreiiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETPadap, KyO, mapaieenune/a; MIoCTPOCHHE CEUCHUIA.

[leprieHIMKYISAPHOCTL NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC NIPSMBIE B
IPOCTPAHCTBE, IPSIMBIE IIAPAJUICIbHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIM  yroJ, JIMHEHMHBIM YroJ  JIBYTPaHHOTO  yTJaA.
IleprieHIMKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKM J10 IIJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPU3HAK  NEPHEHIUMKYJSAPHOCTH  JIBYX
I0CKoCcTeN. TeopeMa o TpEX MepHeHIuKyIspax.

MHororpaHHuKHU

IToHsiTHE MHOTOI'PAaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MpPU3MbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero coucrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMUJbL; IPaBUIIbHAS U
yceyéHHasg nHupaMuAa. OIJIEMEHTbl NpuU3Mbl W nupaMuabl. [IpaBHiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MaA U
npaBWiIbHAs NUpaMUAQ; MNPaBWIbHAS TPEYrojbHas MNUpaMuia M MPABUIbHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nojxeka’ip ¥ ukocadap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B MNHpPaMHAAX, NapajuleJeNuneaax,
IIPaBUJIbHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pé&Opa, [IuaroHaiu, YIJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IIOWAJAb OCHOBAaHMUM, TeopeMa O OOKOBOW IOBEPXHOCTH NPSIMOM IMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W MOBEPXHOCTH MPAaBUJIBHON MNHUpPaMUIBI,
TeopeMa O Iulomanu yceuéHHoM mmpamuapl. [lonstne 006 o00béMe. OOBEM
NUPaMHU/JIbI, TPU3MBL.

[Tono6uesie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU NTOTI0OHBIX TEJL.

11 KIIACC

TeJsia BpalmeHus

Hununapuueckas MIOBEPXHOCTH, oOpasyroiue UTHHAPUIECKON
MOBEPXHOCTH, OCh IMWJIWHJIPUYECKOM TMOBEpXHOCTU. [lumuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolas U OCh; IUIONIaAh OOKOBOM M TMOJHOMU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTUu. KoHyc: OCHOBaHME U BepIIrHa, 00pa3yioias
U OCh, IUIOIMIQJb OOKOBOM W TIOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0pasyroliye 1 BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m miap: 1eHTp, paauyc, AUAMETP; IUIONIAb MOBEPXHOCTH CQEPHI.
B3auMHoe pacnonoxkenue chepsl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI01a/1b CEephl.

N3o0paxkeHue Tel BpallleHHs Ha TJI0OCKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KomOunanuu Ten BpalieHMs Y MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKoJIO cdeprl; chepa, BOHCAaHHAS B MHOTOTPAHHUK, WIH TEJO
BpAaIICHMUS.

[Tonsatue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpSIMOYTOJLHOTO Tapajuiesnenunena u ciueacteus u3 He€. OO0bEM HMUWIMHApPA,
koHyca. O0BEM 1mapa u mIomaasb chepsl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenuss mwMHApa (TapauiebHO W TEPIEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuiebHOE OCHOBAHHUIO U TPOXOSIIEe 4Yepe3 BEPIIUHY), CECUCHUS
miapa.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

BekTop Ha miockoctu u B npocTpancTBe. CIoKeHUEe U BRIUUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3agad, CBSA3AaHHBIX  C
IIPUMEHECHUEM TMpaBUJl JAEUCTBUUA ¢ BekTopamu. [IpsMoyrosbHas cucrema



KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTOJd MEkIy Bekropamu. CKalApHOE IPOU3BEIECHHUE BEKTOPOB.
Bpruucnenue yriioB Mexay OpsiMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I PH PEUICHUHA T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yrTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxiaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSAMHY ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUIN HAayKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOT0 BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO Oy TIyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelIeHu, paccyXIeHu;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTRBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHU U

OT/bIXa, peryJisipHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOTIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NpodEeCCUOHAIBHOM  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOD
Oynymeld mpodeccur W Ppeamu30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTHIO K  MaTeMaTUYeCcKOMy OO0pa3oBaHUI0 U
caM00Opa30BaHUI0 Ha TMPOTSIKEHUU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABICHHOCTH.

JKOJI0rMYeCcKoe BOCIMTaHHEe:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphbl, TMOHUMAHUEM BIIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBbHON
cpedbl, OCO3HAHHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUUECKUX  MPoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUUYECKHWX 3HAHWM ISl pElIeHus 3ajad B
00JIacTH  OKpYXarlleil cpelabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUU I OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKH ¢  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeIOBEYECKOW ACATEIBHOCTH, JTAroB &
Pa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYI0 U HCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHMS MPOTPAMMBbI YU4E€OHOTO MpeaMera
«MaremaTuka» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvuwvle  Oelicméus,  obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HPOUECCO8 00YYAOWUXCS (0C8OeHUe
Memoo0o8  NO3HAHUSL — OKpYXcalowe2o  Mupa,  npuMeHeHue  J102UYECKUXx,
uccie008amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEeMAaTHUYECKUX
00BEKTOB, TOHATUN, OTHOLIEHUWA MEXIY MNOHATUIMH; (HOPMYIUPOBATH
ONpE/CIICHUs]  TOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJlaccu(uKanuy, OCHOBaHUSA JUIsl 00OOUIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHPUHHMATh, (GOPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBbIC, €AMHUYHbIC, YACTHbIE U OOIIUE;
YCJIOBHBIE;

e BBIBIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U WU
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleNIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
VMHIYKTHBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHX
YTBEPXKJICHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTHL TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATh CHOCOO perieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaATh Haubonee MNOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIICNIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBU:

* HCIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUA MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mmpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

* TPOBOJUTH CaMOCTOSATENBLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00bEKTa, SBJIEHUSA, MpPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMU, SIBJICHUSIMU, TPOIECCAMU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUI;

e MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undpopmaumeii:

e BBUBJIATH JePUIUTHI MHPOpPMAINU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pEILICHHUs 3a]1auu;

e BbIOMpaTh HWHGOPMANMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpE/ICTABICHUS;

* CTPYKTYpPUPOBAaTh MH(POpPMALIMIO, MPEACTABIATh €€ B PA3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATh HaJEXKHOCTh uH(popMaIu o CaMOCTOSITENILHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

2)  Vuueepcanvnvie KOMMYHUKamMueHble  Oelicmsus, 00ecnedusarom

chopMUpo8aHHOCMb COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.

OOmenue:



BOCIpUHUMATh U  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3PEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3a1a4i, KOMMEHTUPOBATh NIOJIyYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po6JieMBbl, pelraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIICJIEHHBIE HA MIOUCK
pELIEHUs]; COMOCTABIATh CBOM CYXKIECHHUS C CYXACHUSMH JPYyruX
YYaCTHUKOB JHanora, OOHapy>KMBaTh pa3IiMuM€ U CXOJCTBO IMO3MIIMH; B
KOppEKTHOH popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAKECHNUS;
IPEACTABIATh  PE3yJbTaThbl  pEIICHHMs  3a7a4yd,  OJKCIEPUMEHTA,
UCCIIEJIOBaHMsI,  IPOEKTAa;  CAMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

Corpyanu4ectBo:

3)

NMOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBUyaIbHON pabOThI MPU PEIICHUH YUYEOHBIX 3a/1ay; TPUHUMATh 1Eb
COBMECTHON JCSATENbHOCTH, IJIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThI, pacrpeaeNsaTh BUABI paOOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yJbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» W WHBIC); BBHITIOIHATH CBOIO YacTh pabOTHIl U
KOOPJIMHUPOBATh CBOM JICHCTBHS C JPYTMMH YJI€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YIACTHHKAMU B3aUMOJICUCTBHSI.

VHueepcanvhvie  pecynsamueHbvle oeticmaus, obecneuusaiom

Gdopmuposarue cCMbICIO0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITH TUIAH, AITOPUTM PEIICHUS 3a]1a4H, BEIOUPATh CIIOCO0 pelieHuUs
C Y4ETOM MMEIONTUXCS PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHpopmMarmu.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMHM II03HABATEJIIbHOW peduiekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JCHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BIAJCTh CHOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3yibTaTa peleHns MaTeMaTHYECKOM 3a/1a4H;

MPEABUETh TPYIHOCTH, KOTOPHIE MOIYT BO3HUKHYTHh IIPU PEIICHUU
3a7ja4yd, BHOCUTHh KOPPEKTHBBI B [I€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;



e OLEHUBaTh COOTBETCTBHUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTHKECHHUSA DPE3YJIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OmnepupoBaTh MOHATHUSIMHE: TOYKA, TIPsIMast, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH W CJICACTBUS W3 HUX TPH PEIICHUU
reOMETPUYCCKHX 3a]aY.

OnepupoBaTh MOHIATHAMU: MMAPAUICIBHOCT U MEPICHIUKYISIPHOCTD HPSIMBIX
Y MJIOCKOCTEM.

KnaccudummpoBate B3auMHOE pPaCIOJIOKEHHE TPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: ABYTPaHHBIM YIrojl, TpaHW JBYI'PAHHOIO YIJIa,
pedpo ABYTpaHHOTO yTJia; JUHEHHBIM YroJl JBYIPAHHOI'O YIJIa; rpajyCHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TOHATHSIMH: MHOTOTPAHHHMK, BBIMYKJIBIH W HEBBITYKJIBINA
MHOTOI'PaHHHK, 3JIEMEHTHI MHOTOTpaHHHUKA, MPAaBUJIbHBI MHOTOT'PaHHUK.

Pacmo3HaBaTh OCHOBHBIC BHUIBI MHOTOI'PDAHHHMKOB (IHpaMuja; IIpH3Ma,
IPSIMOYTOJIbHBIN TapaJlIeNIeIHIIe]I, KyO).

KnaccudunmpoBarh ~ MHOTOTpAaHHUKH,  BBIOMpas  OCHOBAHHS IS
Kkiaccuukanuy  (BBIMTYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHUKW, TIPABWIIbHBIC
MHOTOI'PaHHHKH; TIPSIMbIE M HAKJIIOHHBIC IPU3MBbI, TTapaJlICICITUIICIbI ).

OnepupoBaTh MOHATHUSIMH: CEKYIIasl INIOCKOCTh, CCUCHHE MHOTOTPaHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUS CEYCHUH, UCTIONB3YSI METO/I CJICIOB.

CTtpouTh Cc€UEHHUS MHOTOTPAHHHKOB METOJIOM  CJIEJIOB,  BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBepxy, COOKy, CHH3Y.

Pemate 3a1aun Ha HAXOXKJICHUE TCOMETPUYSCKHUX BEJIIMUMH 110 00pa3IaM Hin
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH PEIICHUN
CTaHJAPTHBIX MaTEMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSIHUN MEXTY TBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO IIJIOCKOCTH, MEKIY
CKPEITUBAIOIIUMHUCS MPSMBIMH.

Pemate 3a1aun Ha HaXOXKICHUE TCOMETPUYECKHUX BEJIIMUMH 1O 00pa3iaM Hin
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH PEIICHUN
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIUBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, JIBYT'PAaHHBIX YTJIOB.



Boruncnate 00bEMBI M IJIOLIAAN [MOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpHU3Ma,
nupaMpja) ¢ TMpUMEHEHHUEM (OpMyJ; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU 0I00HBIX MHOTOTPAHHUKOB.

OneprpoBaTh NOHATHAMHU: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPBHI.

W3Bnekatrb, mnpeoOpa3oBbIBATh M HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTexkax U
PUCYHKAaX.

[IpumeHsATh TeoMeTpuueckue (akTbl UIsl PELICHHS CTEPEOMETPUUYECKHUX
3a7ay4, PEANOJIAraroluX HECKOIBKO 1IaroB PELIECHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATs mpocTedlive NPOrPaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELLIECHUN CTEPEOMETPUUECKUX 3a1ay.

[IprBoanuTh NpHMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE H
YKU3HHU, paCIIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATH MOIYyYEHHBIE 3HAHWSA Ha IIPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallud U IPUMEHATb U3YYEHHBIC IIOHATUS B IIPOLIECCE IIOUCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIHPOBAHHONW TPOOIEMBbI, MOJAETUPOBATH peaJbHbIC
CUTyallud Ha A3bIKE T[E€OMETPUHU, UCCIENOBAaTh IIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MTOHATHI U TeopeM, annapaTa aareOpsbl; pemarh
IIPAKTUYECKUE 3a1a4, CBA3AHHbBIEC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh MOHATUSAMHU: LUIUHAPUYECKAas MOBEPXHOCTh, 00Opa3yromue
IWINHAPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
oOpa3yromne KOHU4EeCKOW MOBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUJIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOJTYYEHHUS TEJ BpaIllCHHUS.

KnaccudunupoBaTs B3aMMHOE pacnoioskeHue Cepbl U MIOCKOCTH.

OnepupoBarh MOHATUSAMU: IIaPOBON CEITMEHT, OCHOBAaHUE CETMEHTAa, BBHICOTA
CErMEHTA; IIapOBOW CJIOH, OCHOBAaHHUE IIAPOBOIO CJIOS, BBICOTA ILIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruncnsate  00BbEMBI M IJIOMAAM  TOBEPXHOCTEH  TeNm  BpaIICHUS,
r€OMETPUUYECKUX TEJ C MPUMEHEHHEM (popMyI.

OnepupoBaTh MOHATHSIMH: MHOTOIpDAaHHUK, BIHCaHHBIH B cdepy u
ONHCaHHBIM OKOJIO c(epbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WJIM TEJO
BpaIleHusl.

BbIYncnsaTe COOTHOLIECHUST MEXy TUIOIMAIIMU MOBEPXHOCTEH M 00BEMaMu
MO0IOOHBIX TEJL.



N3o0paxkarh m3ydaembie QUTYpPhl OT PYKH W C TNPUMEHEHHEM TPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
(quryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUYEHUS TEJ BPAILECHHUS.

W3Bnekath, WHTEPIPETUPOBATH U MpeoOpa3oBhIBaTh WHGOPMAINIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeCTAaBICHHYIO Ha YepTexkax U
pUCYHKaXx.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EUCTBUSL CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IprMeHATh MpaBWIIO Mapajuieienunea.

OneprpoBaTh NOHATHUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxomute cymmy BEKTOPOB M NMPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJISpPHOE TMPOMU3BEIAECHUE, pACKIAAbIBAaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CUCTEME KOOPIHUHAT.

[Ipumensaty reoMerpudeckue QakTbl IS PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralolnX HECKOJIBKO IIAaroB PELICHHUs], €CIIA YCIIOBHS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemars mpocreiimme reoMeTpuYecKue 3aJa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XKJEHUE F€OMETPUUYECKHUX BEJIMYMH M0 00pa3liaM WM alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MaTEMaTUYECKHUX 3a7ad.

[IpumeHsaTs OpocTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoaUTh NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPHUPOJE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH DPEAbHBIC
CUTyallud W TMPUMEHATb W3YUYECHHBIE IIOHATUS B INPOLECCE IOKWCKA PEUICHUSA
MaTeMaTU4YeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallUd Ha S3bIKE TIE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, anmnapara anreOpbl; peraTh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DIeKTPOHHBIE
Ne HauMeHoBaHue pa3iesioB u Kontposusie | TIpakTaueckue (uu¢posbIe)
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 B 10 1
BEACHHE B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMbIE U TIIOCKOCTH B
) MIPOCTPAHCTBE. 12 | bubnuorexa [JOK
[TapannenbHOCTH NPSIMBIX U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEN
3 [lepneHuKyISIpHOCTD 12 bubmmorexa [IOK
MPSMBIX U IIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 VYTibl MEXKAY OPSIMBIMU U 10 | bubnuorexa [IOK
TUIOCKOCTSIMU https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
M 11 1
> HOTOTPaHHIIH https://m.edsoo.ru/1¢209e37
. bubmuoreka [JOK
6 06 9 1
DEMEI MHOTOTPaHHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpeHUE: ceyeHus, 4 1 bubnuoreka [IOK
paccTosiHUA U YIJIbl https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB 68 6 0

I10 ITPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

KoanuyecTBO 4acos D1eKTPOHHbIE
HaumenoBanue
Ne (uugposbie)
pa3aesioB U TeEM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI
pecypcbl
but6mmoreka [JOK
1 T 12
¢J1a BpallieHuA https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TEI 5 1 bubmorexa TIOK
https://m.edsoo.ru/1¢209e37
Bekrtopsl
3 KOOPJIUHATEI B 10 1 bubmmorexa IIOK
pA https://m.edsoo.ru/1¢209e37
MPOCTPAHCTBE
IToBTOpEHME,

4 00001IcHHE, 7 | bubnuoreka [JOK
CHUCTEMaTHU3alusg https://m.edsoo.ru/1¢209e37
3HAHUU

OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos D1eKTPOHHbIE
Ne ara upposBbIe
Tema ypoka Kontpoasubie | IlpakTuuyeckue A uHpp
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
OCHOBHBIEC TTOHSATHS
CTEPEOMETPHUU: TOUKA, TIpsiMas,
IJIOCKOCTb, POCTPAHCTBO.
[TpaBuiia uzo6paxeHus Ha
but6mmoreka [IOK

pHUCYHKaX: U300paKeHUsI
IUIOCKOCTEH, mapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
otpeska. CrapToBast
JuarHoctuueckas pabora

https://m.edsoo.ru/aecc77cd

IlonsaTus: IepeceKarommecs
IIJIOCKOCTH, NICPECCKAOIUCCA
nmpsamad 1 mjiI0CKOCTb

bubnmoreka [IOK
https://m.edsoo.ru/2d8a9¢99

INousaTus: MEPECEKAIHECA
IIJIOCKOCTH, ICPCCCKAIOIIUCCA
npsamasd 1 miIoCKOCTb

but6mmoreka [JOK
https://m.edsoo.ru/db685¢73

3HAKOMCTBO C
MHOTOI'PAaHHUKAMH,
M300pakeHHEe MHOTOTPAaHHUKOB
Ha PUCYHKaX, Ha
MPOEKIMOHHBIX YePTEkKAX

bu6mmoreka [IOK
https://m.edsoo.ru/a63959ed

HauannrHbie CBCACHHA O KY6C n

bu6mmoreka [IOK
https://m.eds00.1ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

MAPaMUJIE, UX PA3BEPTKU U
mozenu. Ceuenust
MHOI'OI'PaHHUKOB

HavanbHbie cBeieHus 0 KyOe u
MApaMUJIE, UX PA3BEPTKU U

Bbub6nuoreka [JOK

6 mozenu. CedeHust https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHHUKOB
[TonsiTHE 00 AKCHOMATHYECKOM

. IOCTPOEHUHU CTEPEOMETPUU: bubmuoreka [IOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/OccSc4fe
CJIEJICTBUS U3 HUX
[Tonatue 06 akcHOMAaTHYECKOM

g IIOCTPOEHUHU CTEPEOMETPHUU: bubmuoreka [IOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/239¢c8cb4
CJIEJICTBUS U3 HUX
[Tonsatue 06 akcHOMaTHYECKOM

9 IIOCTPOEHUHN CTEPEOMETPHHU: bubnmnoreka [JOK
aKCHOMBI CTEpEOMETPUN U https://m.edsoo.ru/65c6b106
CJIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTUYECKOM

10 IIOCTPOEHUHU CTEPEOMETPHMU: bubnmnorexa HOK
aKCHOMBI CTEpEOMETPUH U https://m.edsoo.ru/258fc245
CJE/ICTBUS U3 HUX
Bsaumnoe pacnonoxenue
HPSIMBIX B IIPOCTPAHCTBE:

11 MIEPECEKAOIINECS, Bubmmorexa [IOK

https://m.edsoo.ru/1a2520f6

napajuiejabHbIe U
CKPEIMBAIOIINECS IPSIMbIE

12 [TapannenbHOCTh NPSAMBIX U bubmuorexa [JOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6

IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieiabHbIe PSMbIE B
IIPOCTPAHCTBE; MAPATUIEIBHOCTh
TPEX MPSIMBIX

https://m.edsoo.ru/93ad36b3

[TapamienbHOCTE NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuoreka [JOK

13 [TapannenbHOCTh NPAMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH

14 VYri1bl ¢ cOHanpaBlIeHHBIMU bubnmnoreka [JOK
CTOpOHAMU https://m.eds00.ru/9f4071b9

15 Yron Mexay npsiMbIMU B bu6mmoteka [IOK
HPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 VYron Mexay npsiMbIMU B bubmuorexa [JOK
[IPOCTPAHCTBE https://m.edso00.ru/2935a9a0

17 [TapannenbHOCTb MIOCKOCTEH: bubnuoreka [IOK
MapaJUIENbHBIE TNIOCKOCTH https://m.edsoo.ru/2e18f255

18 CaolicTBa napasmuieabHbIX bubnunoreka IIOK
TJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocreitmne

19 MIPOCTPAHCTBEHHbIE (PUTYPHI HA bubmuotexa [JOK
MJIOCKOCTH: TETPadp, KyoO, https://m.edsoo.ru/4a28dc02
napajiejaenunes

. bubmuoreka [JOK
20 Hocrpoenne ceuertit httns://m.edsocl)-.lru/ 1d434d0f
. bu6muoreka [IOK
21 Hoctpoettne cetemit https://m.edSO(I)-.Iru/ec26feSd
” Kontponbnas pabota no teme bubnuotexa [JOK

"[IpsiMbIe ¥ TIJIOCKOCTH B

https://m.edso0.1ru/9a0a9e56



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56

npoctpanctse. [lapamiensHocTh
MPSIMBIX U TJIOCKOCTEM"

[IeprieH UKy IAPHOCTD NPSMOU
U TUIOCKOCTH:

bu6nuoreka [JOK

23
MIEPIEHIUKYJIISIPHBIE TIPSIMBIE B https://m.edsoo.ru/b19f6asd
IIPOCTPAHCTBE
[IpsiMble mapaiienbHbie U

24 MEPIICHANKYISIPHBIE K bubmmorexa [TOK

PHEMIY AP https://m_edsoo.ru/0acl 195
IUIOCKOCTH
[IpsimMble napasnienbHble U
25 NEePHEHANKYISIPHBIE K Bubmmorexa [IOK
PTEHAMIYIVP https://m.edsoo.ru/ba545966
IUIOCKOCTH

26 [Ipu3Hak nepneHIuKyJISpHOCTH bubmuorexa [JOK
NPSIMON U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyIsIpHOCTH bubnuoreka [IOK
MPSIMOW U TIOCKOCTH https://m.edso00.ru/79165d15

73 Teopema o npsimoit bubnunoreka IIOK
NEPIEHANKYIJISIPHON IIIIOCKOCTH https://m.edsoo.ru/635¢5087

29 Teopema o npsmoit bubnmnorexa [JOK
MEPIICHIUKYJISIPHOM TIIOCKOCTH https://m.edsoo.ru/bd3745{8

30 Teopema o npsmoit bubnuoreka [IOK
MEPIECHIUKYISIPHOMN TIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHauKysip ¥ HAKJIOHHBIE:!

31 pPacCTOsIHUE OT TOYKH 0 bubnuoreka [IOK
IUIOCKOCTH, paCCTOSTHUE OT https://m.edsoo.ru/33¢477d3
IIPSIMOM 10 IUIOCKOCTH

1 [leprieHAMKYSIP U HAKJIOHHBIE: bubmuotexa [JOK

pacCToAHUC OT TOUYKH O

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

IUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JT0 TIJIOCKOCTH

[leprieHAUKysp ¥ HAKIIOHHBIE!

PACCTOAHUEC OT TOYKHU OO

bu6nuoreka [JOK

33 IIJIOCKOCTH, pacCCTOSTHUE OT https://m.edsoo.ru/a5b7b8e3
MPSIMOM JI0 TIJIOCKOCTH
[lepnienquKysip U HAKJIOHHBIE!

34 paccTosiHue OT TOYKHU J0 bubnmnoreka [JOK
IUIOCKOCTH, paCCTOSIHUE OT https://m.edsoo.ru/dbee22bc
IPSIMOM 10 TUIOCKOCTH

15 Yrael B IPOCTPAHCTBE: Yroi bu6mmoteka [IOK
MEXIY MPSMOH U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

16 JByrpaHHbIi yroJi, TMHEUHBIN bubmuorexa [JOK
YIOJI IBYTPaHHOIO yria https://m.edsoo.ru/5fa0b3ce

37 JByrpaHHbIil yro, TUHEHHBII bubnmnoreka [JOK
yroJ ABYTPAHHOTO yria https://m.edsoo.ru/c7¢777ed
[lepnieHAUKyYAIPHOCTD

13 IJIOCKOCTEW: IPU3HAK bubnmnoreka [JOK
MEPHEHINKYIAPHOCTH ABYX https://m.edsoo.ru/ec3e2dad
IJIOCKOCTEN
[lepneHAMKYISIPHOCTH

39 IJIOCKOCTEW: MPU3HAK bubnunoreka IIOK
HNEPHEHINKYIIPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[leprieHAMKYASIPHOCTH

40 IJIOCKOCTEN: MpU3HAK bubnuotexa [JOK

NEePHEHANKYISIPHOCTU ABYX
IUIOCKOCTEN

https://m.edsoo.ru/ba75dc57



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57

41 Teopema o Tpéx bubmmoreka [IOK
MEPIEHANUKYIIIpax https://m.edsoo.ru/e4972cdc

4 Teopema o Tpéx bubmuoreka [IOK
[EPIEHANUKYIIpax https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bubnuorexa [JOK
HMEPHEHINKYIIpax https://m.edsoo.ru/91246736
KonTponsHas pabora no temam

44 "[leprieHIMKYIAPHOCTD MPSAMBIX bubnmnorexa [JOK
U mockocteil” u "Y sl MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMU"

[TonsiTHEe MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTbI
45 MHOTOTPaHHUKA, BBIMYKJIbIE 1 bubmorexa [IOK
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpTKa MHOTOI'paHHUKA
[Ipu3ma: n-yronpHas npusma;
TPaHU ¥ OCHOBAHUS MPU3MBI;
46 npsiMasi U HaKJIOHHAs IPU3MBI; bubmorexa HOK
https://m.edsoo.ru/b4ad63ad
OO0KOBas U MOJIHAS! IOBEPXHOCTh
MIPU3MBbI
[Tapamnenenunen,

47 IPSIMOYTOJIbHBII bu6mmoreka [IOK
napasuiesienune1 U ero https://m.edsoo.ru/8a7be683
CBOMCTBa
[Tupamupa: n-yronpHas
nupamuia, rpaHd U OCHOBAHHE BuGmiorexa LOK

48 nUpamMuIbl, 00KOBas U TTOJTHAS

IMMOBEPXHOCTh IMUPAMUBI;
IMpaBUJIbHAA U yceqéHHaﬂ

https://m.edsoo.ru/fblcd0as



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5

nupaMuia

49

[IpaBunbHBIE MHOTOTPAHHUKH:
MOHSTHE NIPABUIIBHOTO
MHOTOTpaHHMKA; PaBUIIbHAS
npu3Ma U MpaBUIbHAS
NUpaMUJa; TpaBUIbHAS
TpEeyroJibHasi NTUpaMuaa U
MPaBUIBHBIN TETpasap; KyO

bu6nuoreka [JOK
https://m.edsoo.ru/074c8865

50

[IpencraBnenue o NpaBUIBHBIX
MHOI'OrpaHHUKAx: OKTasap,
JOJEKa’Ip U UKOCAIP.

bu6nuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CummeTpust B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCHUTEJIBHO
TOYKH, NPSIMOH, TIIIOCKOCTH.
ONeMEHTbl CAMMETPUH B
npamMuIax,
napaJuleenunesax,
NpaBIIBHBIX MHOTOTPAaHHUKAX

bu6nuoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Briaucnenne 31eMeHTOB
MHOTOT'PaHHHUKOB: pEOpa,
JTUATOHAJIN, YTJIIbI

bu6nuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomaap 6okoBOM
MTOBEPXHOCTHU U MOJHOU
MOBEPXHOCTHU MPSMOI PU3MBI,
IJI0IIab OCHOBAHHMIM, TEOpeMa
0 OOKOBOM MOBEPXHOCTH
MPSMOU MPU3MBI

bubmuoreka [JOK
https://m.edsoo.ru/37d84157

54

ITnowanes 00KOBOMI
HOBCpXHOCTI/I )41 HOBerHOCTI/I

bu6nuoreka [JOK
https://m.edsoo.ru/5603e30b



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b

IIPaBUJIbHOM MUPAMHU/IBI,
Teopema O IJIomaIu OOKOBOM
MOBEPXHOCTH YCEUEHHOM
TUPAMH/IBI

55 KonTponbhas padota no teme bubmmoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95£5¢04
N bubmuoreka [JOK
I1
36 OHATHE 00 00BEME https://m.edsoo.ru/7ad0020b
n bubnmoreka [JOK
37 | OOvM mHpaMiAL https://m.edsoo.ru/235171b3
N bubnuorexa [JOK
38 OOBEM mHpamH LI https://m.edsoo.ru/f47dfefd
n bubmuorexka [JOK
59 OOBEM npamu b https://m.eds00.1ru/79¢10312
N but6mmoreka [IOK
60 OOBEM mpamH LI https://m.edsoo.ru/2faade3f
n bu6nuoreka [IOK
61 OOBEM mpu3MEL https://m.eds00.1u/79853608
n bubmmoreka [JOK
2
6 OOBEM mpu3MEI https://m.edsoo.ru/1e053890
N bubmuorexa [JOK
63 06
>EM TPH3MBL https://m.edsoo.ru/482d3f51
64 KontponsHast pabora o Teme bub6nuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEeHME, 0000IIEHNE
65 CHCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK

[TocTtpoenue ceuenuii B
MHOI'OI'PpaHHUKCE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
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[ToBTOpenue, 06001EeHNE
CHUCTEMAaTH3aIs 3HaHUH.
Brrunciienue paccTosHUM:

66 MEXIY JIBYMs TOUKAMHU, OT 1 bubmmorexa [OK
. https://m.edsoo0.ru/f7792ba9
TOYKH JI0 NIPSIMOM, OT TOUKH J10
IUIOCKOCTH, MEXY
CKPELIMBAOIIUMHUCS MPSIMBIMH
bubnmoreka [IOK
67 Hroroas KonTpobHas pabota 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
cucTeMaTH3alus 3HaHUH.
Boluncienue yrioB: Mexny Bu6morexa LIOK
68 CKPEIIMBAIOIIUMUCS IPSIMBIMH, 1

MEXIY MPSIMOM U IUIOCKOCTHIO,
JBYI'PaHHBIX YIJIOB, YIJIOB
MEXy TNIOCKOCTAMHU

https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

KosmnuecTBo yacos DIeKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Konrpoasbnsie | IlpakTHyeckue A unpp
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Cdepa u map: neHtp,
| pamuyc, TuaMeTp; 1 bubnmoreka [JOK
TUIOIIA/Ib TTOBEPXHOCTH https://m.edsoo.ru/0341bc2b
cdepnl
BzaumHoe pacrionoxxeHue
) chepsl U MITOCKOCTH; 1 bubnmoreka [JOK
KacaTelabHAas THIOCKOCTH K https://m.edsoo.ru/bed12a43
cthepe; miomanas cheps
H3o06paxkenue chepsl,
3 ma apHa HJIOCKO(ETE 1 bubmorexa [OK
P ' https://m.edsoo.ru/be 1572
Ceuenus mapa
Hunuuapuueckas
MOBEPXHOCTb,
oOpa3yroriue
4 uningﬂ MYECKOMN 1 bubmorexa [OK
P https://m.eds00.ru/6054b8cl
MOBEPXHOCTH, OCh
UWAJIMHIPUYECKOMN
MOBEPXHOCTHU
Hununap: ocHOBaHUS U
00KOBasl MOBEPXHOCTb,
bubnuoreka [IOK
5 o0Opa3syromas 1 oChb; 1

JI01a]1h OOKOBOM U
MOJTHOM TOBEPXHOCTHU

https://m.edsoo.ru/188{6216



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
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N306paxkenne nunuxapa
Ha IJIOCKOCTH. Pa3BépTka
uuinunapa. CeyeHus

but6mmoreka [JOK

6 HRApa (HHVOCKOCTHO’ https://m.edsoo.ru/016e25¢eb
napauiebHON UTn
NEPHEHAUKYIISIPHONU OCU
HUJTUHAPA)

Konuueckas moBepxHOCTb,
o0pa3yronire KOHUIeCKOn
7 [IOBEPXHOCTH, OCh U Bubnmorexa LHOK
. https://m.edsoo.ru/c94ba09b
BEpIIMHA KOHUYECKOMN
MOBEPXHOCTHU
Konyc: ocHoBanue u

g BepIlIKMHA, 00pa3yromas u bu6muoreka [IOK
0Cb; IIJI0I[a1b OOKOBOH U https://m.eds00.ru/897dd3b2
MIOJTHOM NOBEPXHOCTHU
VY ced€HHbIN KOHYC:

9 00pa3ymoIue U BHICOTA, bubnuorexa [JOK
OCHOBaHUs U OOKOBast https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxkenne koHyca Ha
mIockocTh. Pa3BépTka
KoHyca. CeueHHs KOHyca

10 (TUTOCKOCTHIO, bu6muoreka [IOK
napajuleJIbHON https://m.edsoo.ru/Obdelbe8

OCHOBAHUIO, U
IJIOCKOCTBIO, IIPOXOISAIIEH
yepe3 BEPLINHY)

11

KoMOunamus ten

but6mmoreka [JOK



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

BpAILICHUS U
MHOTOTPaHHUKOB

https://m.edsoo.ru/3cef10e5

MHororpaHHuk,
OTIMCaHHBII OKOJIO c(hephl;

12 cdepa, BIMcaHHas B bubmmorexa LOK
pa, https://m.eds00.ru/0b136158
MHOTOTPAHHHK WM B TEJIO
BpallleHus
[TonsiTre 06 00BEME.
13 OcHOBHBIE CBOMCTBA bubmorexa [TOK
. https://m.edsoo.ru/26a03fb7
00BEMOB TeT
N bubnuorexa [JOK
14 06
DEM IRLIHRpa, Konyca https://m.edsoo0.ru/5513d87b

15 OO0bBéM 1m1apa U mIoImaIh bu6muoteka [JOK
cdepsl https://m.edsoo.ru/d189bde2
IToxoOuEble Tena B
MPOCTPAHCTBE.

16 COOTHOILLIEHUS MEKTY bu6nuoreka [IOK
IJIOIIAIIMU https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMu
MO0OHBIX T
KonTponbHas pabora no

17 temaMm "Tena Bpamenus" u Bubmmorexa [IOK

patt https://m.edsoo.ru/4a33a8ab
"O6bemsl Ten"

18 BekTop Ha MI0CKOCTH U B bu6mmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Clo’)keHHE ¥ BEIYUTAHUE bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOXEHUE BEKTOpa Ha bubnuorexa LIOK



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

YHUCJIIO

https://m.edsoo.ru/dee379eb

PasnosxeHue BekTopa 1o
TPEM HEKOMILJIAHAPHBIM

bubnuorexa [JOK

21
BekTopaM. IIpaBuio https://m.edsoo.ru/a28fd74e
napasuiesenumneia
Pemenue 3amau,

2 CBSI3aHHBIX C bubnuoreka [JOK
NPUMEHEHUEM IIPAaBUI https://m.edsoo.ru/5a827900
JIEHCTBUM C BEKTOPAMHU
KoopauHaTHO-BEKTOPHBIN

23 METO/J IIPU PELIEHUHN Bubmmorexa [IOK

ATPAD https://m.edsoo.ru/d3alfe30
FeOMETPUUYECKHX 3a/1a4
[IpsamoyrosbHas cuctema
KOOpPJIMHAT B

24 MPOCTPAHCTBE. bu6nuoreka [IOK
Koopaunats! BekTopa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3a1aun B
KOOpPJIMHATAX
VYroa Mexay BEKTOpaMH.

25 CkansipHO€ poU3BEICHUE Bubnmorexa [IOK

P P s https://m.edsoo.ru/725effc4
BEKTOPOB

26 Boruncnenue yrioB Mexy bu6mmoreka [IOK
MNPSIMBIMUA U TUIOCKOCTSIMUA https://m.edsoo.ru/8efbe78e
KonrtponsHas padora o

7 teme "BekTopsl u bubnmoreka [IOK
KOOpPJIMHATHI B https://m.edsoo.ru/77¢22fc5
npocTpaHcTae"”

b K

28 [ToBTOpenue, 0600MICHNE nommorexa I10

https://m.edsoo.ru/1780basd



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

OcHoBHBIE QUTYPHI,
(baxThl, TEOPEMBI Kypca
IUITAHUMETPHH

U CUCTEMAaTU3alus 3HAHUM.

[ToBTOpenue, 0600IIEHNE

29 OcHoOBHBIE QUTYPHI,
(baxThl, TEOPEMBI Kypca
TUITAHUMETPHH

U CUCTEMAaTU3alus 3HAHUM.

bubmuoreka [JOK
https://m.edsoo.ru/078cd 184

[ToBTOpenue, 0600IEHNE

30 M CUCTEMAaTHU3aIMsI 3HAHUHA. | bub6moreka [JOK
3agauu IaHUMETPHUH U https://m.edsoo.ru/7491efe0
METO/Ibl UX PEIICHUS
[ToBTOpenue, 0600IIEHNE

31 Y CUCTEMaTH3aIus 3HAHUH. 1 bubnuoreka [IOK
3amaun IIaHUMETPHUH U https://m.edsoo.ru/4dffda97
METO/Ibl UX PEIICHUS
[ToBTOopenue, 0600IIEeHNE
Y cUCTeMaTHU3allus 3HaHUM.

32 OcHoBHbIE QUTYDHI, 1 bubmrorexa LIOK

https://m.edsoo.ru/74b2ad91

(bakThl, TEOpEMBI Kypca
CTEpPEOMETPUH

13 Wrorosast KOHTpoJIbHAA 1 bubnuorexa LIOK
paborta https://m.edsoo.ru/ec24dfc2

14 [ToBTOpEeHME, 0000IIEHNE | bu6nuoreka [IOK
Y cUCTeMaTHU3aIus 3HaHUU https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO 14

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPsSieMOro .
o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o0ero 00pasoBaHus
pe3yJibTarTa
7 I'eomerpus
7.1 OnepupoBath MOHATHAMU: TOUKA, MPsAMasi, TNIOCKOCTh
75 [TpyMeHsSTh aKCMOMBI CTEPEOMETPUH U CIEACTBHS M3 HUX MPH PELICHUH
' reOMETPUUYECKUX 3a1a4
73 OnepupoBaTh MNOHATHAMH: NapalIEIbHOCTh U MEPHEHAUKYJISIPHOCTH
' MPSAMBIX U MJIOCKOCTEH
74 KnaccudunupoBaTe B3aMMHOE pacloiOXEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NMOHATUSAMU: ABYTPAHHBIN YroJl, TPaHU JIBYIPAHHOIO YIJIa,
7.5 pedpo IBYTpaHHOTO yIJia, IMHEWHBIA YTOJl IBYTPAHHOTO YTJa, TpaaycHas
Mepa JBYTPaHHOIO yria
6 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBITYKJIBIN
' MHOT'OTPaHHUK, 3JIEMEHTBHl MHOTOTPAHHUKA, TPaBUJIbHBI MHOIOTPAaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BUJbl MHOTOIPDAaHHUKOB (IMpaMuja, MpU3Ma,
. MPSIMOYTOJIbHBIN Mapasienenumnes, Kyo)
KnaccupunupoBaTe  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUId
. Kknaccuukanuy  (BBIMYKJIBIE WM HEBBINYKJIblE  MHOTOI'PAaHHHKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TIPSMbIE M  HAKIOHHBIE IPHU3MBI,
napauieJenuneb)
79 OnepupoBatb MOHSTHSMM: CeKyIas IUIOCKOCTB, CEYEHUE
' MHOTOTPaHHUKOB
710 OOBACHATP NPUHLUIBI  MOCTPOECHHUS  CEUYEHUH  MHOTOIPAaHHUKOB,
' UCIIOJIB3YSl METOJ CJIEZIOB
CtpouTh Ce4YeHHS MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYD:
BUJI CBEPXY, COOKY, CHU3Y
7.12 Pematp 3a1aun Ha HaAXOXJAEHUE T€OMETPUUYECKUX BEIUYHH MO0 00pa3iaM




HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBLIC AHAJIUTHUYCCKHUC MCETOIbI IIpH
pemieHun CTAHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha  BbIYHCIICHHUC
paCCTOSIHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKHU 0 pr[MOfI, OT TOYKH I0

IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS ITPAMBIMHA

7.13

Pematsn 3a/la4ud Ha HAXOXICHUC I'COMCTPHYCCKHUX BCIIMYHH I10 o6pa3uaM
HWJIN aJIrOpUTMaM, IMPUMCHAA HU3BCCTHLIC AHAJTIUTHUYCCKUC MCETOJAbI IIpH
peuieHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3a/lad Ha BBIYHUCJICHHUC YTJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPSAMBIMH, MCKIY HpﬂMOfI H IINIOCKOCTBIO,

MCKAY IIOCKOCTAMU, IBYI'PAHHBIX YI'JIOB

7.14

Beruucnsate 00bEMBI W IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHEM (HOPMYII, BBIYHCIISATH COOTHOIICHUS
MEXY ILTOIAAIMH MOBEPXHOCTEM, o0BéMaMu MOJOOHBIX

MHOT'OTpaHHUKOB

7.15

OnepupoBaTh MOHATHSMH: CUMMETPHsS B IPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MPEICTABICHHYIO Ha

YepTekKax U pUCYHKax

7.17

[IpumensTh reomeTpuueckue (BaxkThl I PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEINONIArallliuX HECKOJIbKO IIAroB pEIICHMs, €CIU YCIOBUA

MIpUMEHEHUS 3a/1aHbI B ABHOU popme

7.18

[IpuMeHATH mpoOCTENIIME NPOrpaAMMHBIE CPEACTBA M JIIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI IIPU PCIICHUU CTCPCOMECTPHUUYCCKHUX 3a/la4

7.19

HpI/IBO,Z[I/ITB MMPUMCPbI MATCMATUYICCKHX BaKOHOMepHOCTeﬁ B IMPpHUPOAC U

JKU3HU, PACIIO3HABATh MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MoNTydYeHHbIE 3HAHHSI Ha MIPAKTHUKE: aHAIM3UPOBAThH pPealbHbIe
CUTyalluM W TPHMEHSTHh W3YyYCHHbIC IIOHATHS B IIPOIECCEe ITOMCKA
pelieHus MaTeMaTHYECKU chopMyITHPOBAHHOM pooIeMBl,
MOJIETTMPOBATh PEANbHBIC CUTYyallMH HA S3BIKE T'€OMETPUH, MCCIEIOBAThH
MIOCTPOCHHBIE MOJENH C HCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH H
TeopeM, ammapara aireOpsl, pemarh NPaKTHIeCKUe 331a4H, CBI3aHHbIE C

HaXOXKIACHUCM I'COMCTPUICCKUX BCININH

11 KITACC




Kon

IIpoBepsiemble MpeagMeTHBbIE Pe3yIbTAThI OCBOCHHSI OCHOBHOI

NPOBePsIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeIHero o01mero 0opa3oBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh HOHATHIMH: IHJIMHIPHYECKAsi TOBEPXHOCTh, 00pa3yromye
6.1 WIMHAPUYECKOM MOBEPXHOCTH, LMIMHJIpP, KOHMYECKAas MOBEPXHOCTD,
' oOpa3yromye KOHMYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATD CITOCOOBI TIOJYYCHHS TEJI BpAIlCHUS
6.4 KnaccuduimpoBaTs B3auMHOE pacnojioKeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHSTUSIMH: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTa CErMEHTA, IIAPOBOW CIIOM, OCHOBAHHE IIAPOBOIO CIIOSI, BHICOTA
[IapOBOTO CJI0S, IIIAPOBOM CEKTOP
66 Bbruaucnare 00BEMBI M IUIOMIATM TIOBEPXHOCTEH TeN BpalleHHs,
' TreOMETPUYECKUX TeJl C IPUMEHEHUuEM (popmyt
OnepupoBaTh MOHATHSAMM: MHOTOTPAHHUK, BIHMCAaHHBIA B cdepy Hu
6.7 OINMCAaHHBIN OKOJIO cepsl, cepa, BMUCaHHAs B MHOTOTPAHHUK WIIH TEJIO
BpallleHus
63 BbluMCnsTh COOTHONICHHS MEXIy IUIOMAASMH TOBEPXHOCTEH H
' 00bEMaMu MOJOOHBIX TEI
6.9 N300paxkaTh n3ydaemble (QUTYpBl OT PYKH U C IPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BoInonHATe (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXYy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeIl
BpallleHus
W3BnekaTh, MHTEPIPETUPOBATh M NPeoOpa30BHIBATE HH()OPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, INPEACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh TEOMETpHUECKUE (AKTHI ISl PEHICHUS CTEPEOMETPHYECKUX
6.12 3a7a4, MPEINoNaraloniX HECKOJbKO IIArOB PEHICHHUs, €CIIH YCIOBHUS
IpUMEHEeHHUs 3aJlaHbl B IBHOH (popme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbIMONHATE AEMCTBUS CIIOKEHHS BEKTOPOB, BBIUMTAHUS BEKTOPOB H




YMHOKCHHA BCKTOpa Ha YHCIIO, O6T)$ICH$ITI>, KakKUMH CBOMCTBAMHM OHH

o0JazaroT

6.15

[IpumensThs npaBuiIo Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApTOBbI KOOPJIMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroa MEXIy BEKTOpaMH, CKalIpHOE IIPOU3BEIEHUE BEKTOPOB,

KOJUIMHECAPHBIC 1 KOMIITIAHAPHBIC BEKTOPHBL

6.17

Haxoauth cymMMy BEKTOpOB U IPOU3BEACHHE BEKTOpa Ha 4YMCIIO, YTOJ
MEXy BEKTOPaMH, CKISIPHOE TIPOU3BECHUE, PACKIIAIbIBATh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,Z[aBaTB IJIOCKOCTb YPAaBHCHHECM B I[eKapTOBOﬁ CUCTCMEC KOOpAHAT

6.19

Pemwars mpocrediine TreOMETpUYECKHE 3aJadyd  Ha I[PUMEHEHHUE

BCKTOPHO-KOOPAUHATHOTO METOda

6.20

Pemiate 3amaun Ha JOKa3aTENbCTBO MAaTEMAaTHUYECKHUX OTHOIICHUM H
HaXOXKACHUEC I'COMCTPUUCCKUX BCJIUYHH IIO 06paauaM WU aJITOpUTMam,
IIPUMCHSA HN3BCCTHBIC METOAbI npu pEeIICHUU CTaHJAPTHBIX

MAaTCMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh NpPOCTEHIIME NPOTrPAMMHBIE CpPEICTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPHUICCKUX 3a1a1

6.22

IIpuBOAUTHE NMpPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H

JKHU3HH, paCliO3HaABATh NPOABJIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

IIpuMeHATh TOJy4EHHBIC 3HAHMWA Ha IPAKTHKE: AHAIM3UPOBATH
peanbHbBlE CUTyallUd U IPUMEHATb U3Y4YCHHBIE IIOHATUA B IPOLIECCE
MIOWCKA pEIICHUS MaTeMaTu4ecku cHOopMyITupOBaHHONH MPOOIEMBI,
MOZCJIMPOBATh PEAIbHBIC CUTyallUd HA SA3BIKEC N€OMETPHUM, UCCIIEN0BATH
IIOCTPOEHHBIE MOJEIN C UCIOJIB30BAHUEM I€OMETPHUYECKUX IOHATHA H
TeopeM, armnapara ajireOpbl, pelaTb NpaKTUYECKUE 3a1a4H, CBSI3aHHbIE C

HaXO0KIACHUEM I'€COMCTPHUICCKUX BEJINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

7.1

OcCHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, HMPOCTPAHCTBO.
[TonssTue 00  aKCMOMATUYECKOM  IOCTPOEHUM  CTEPEOMETPUHU:  AKCUOMBI

CTCPCOMETPHU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacmonokeHue IpAMBIX B IPOCTPAHCTBE:  IEpECEKaroLIuecs,
napajuleJbHble W CKpeluBaroIuecss ImpsMble. llapajiensHOCTs NPSMBIX U
IUIOCKOCTEM B TPOCTPAHCTBE: IapaJUleNIbHBIE MpsIMbIE B  NPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh IMPSAMOM U IUIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YTOJ MEXKIY MPSAMBIMH B  IIPOCTPAHCTBE.
[TapaenbHOCTD IIIOCKOCTEN: NapaljIe/ibHbIe INIOCKOCTH, CBOMCTBA ITapajuIeIIbHBIX
miockoctei. [Ipocteitmme mpocTpaHCTBeHHBIC (DUTYPHI HAa IIOCKOCTH: TETPadp,

KyO, apauieNenumne/1, IOCTPOCHNUE CEUeHUI

7.3

[lepneHAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE MpsIMbIE B
MMPOCTPAHCTBE, NPAMBIC ITAPAJIJICIBbHBIC Y ICPICHAUKYJISAPHBIC K IJIOCKOCTHU, IIPU3HAK
NEePHEHANKYIISIPHOCTH MPSMOM U MIIOCKOCTH, TEOPEMA O MPSIMON MEePIEHIUKYIISIPHOU
MJIOCKOCTH. YTJBI B TIPOCTPAHCTBE: YIroJd MEXIYy TMPSAMOA U IUIOCKOCTHIO,
JBYIPaHHBIA yroJ, JUHEHHBIM yroia AByrpaHHoro yria. llepneHnukynsap u
HAKJIOHHBIC: PACCTOSHHE OT TOYKH 1O TIUIOCKOCTH, PACCTOSHHE OT MPSMON 10
TUTOCKOCTH, MPOEKIHs (PUTyphl HA TUIOCKOCTh. [lepneHAuKyISIpHOCTh IIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJIAPHOCTH  JBYX  IUlockocte. Teopema o  Tpéx

NEPpNCHAUKYJIISIpax

7.4

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE DJIEMEHTBHl MHOIOTPAaHHHKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yrosibHas
npu3Ma, TPaHU U OCHOBAHMS IMPU3MBI, NpsiMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamnenenunen, NpsMOyToIbHBIN HapaJIeIeHIIE]
U ero csoucrsa. [lupamuna: n-yroibHas nupamMuaa, TpaHd U OCHOBAHUE MHUPAMUIBL,
OOKOBasl M IOJIHAS MOBEPXHOCTh MUPaMU/Ibl, IPABUIbHASA U yCEUEHHAs NMUpaMUA.
OneMeHTbl Npu3Mbl M nHpamuzabl. [IpaBUiabHBIE MHOIOTpaHHMKHU: IIOHATHE
IIPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPaBWIbHAS IUpamMuia,

MpaBUJIbHAS TPEYTOJIbHAS MUPAMUAA U MPABUIBHBIN TeTpasrap, Kyo. [IpencraBnenue




0 TMPaBWIBHBIX MHOTOTPaHHUKAX: OKTadAp, AOJAEKadp W ukocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI
CuMmmMeTpusi B TPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTENBHO TOYKH, MPSMO,
7.5 MJIOCKOCTH. DJIEMEHTHl CUMMETPHUH B MUPAMUJIAX, MMapajuieNenuIeax, MpaBUiIbHbIX
MHOTOTpaHHHKaX
Brruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yriel. [lnomanb
OOKOBOIl TOBEpPXHOCTM U IIOJIHOM NOBEPXHOCTU MpPSIMOW MPHU3MBI, IUIOIIA]b
7.6 OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOr Tpu3Mbl. [1momane 60koBoi
MOBEPXHOCTH W TIOBEPXHOCTU TMPABUIBLHOM MHpPaMHIbI, TeOopeMa O IUIONIaau
yceuénHoi nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBL, TPUIMBI
77 [TogoGubIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEXTY TIJIOMIAISIMHA TIOBEPXHOCTEH,
. 00BEMamMu TOJJOOHBIX Tell
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 ['eomerpus
Hunuuapuueckas TOBEPXHOCTh, 00pa3yIOIINe MWJIMHIPUIECKON MOBEPXHOCTH, OCh
6.1 HWIMHIPUYECKONH TOBEepXHOCTH. LlMmuHAp: OCHOBaHMA W OOKOBas MOBEPXHOCTD,
o0pa3yrolas U 0Ch, TUIOMIA/lb OOKOBOH U IMOJIHON MTOBEPXHOCTH
Konuueckast moBepXHOCTh, 00pa3yIolIie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
6.0 KOHUYecKkoi moBepxHocTH. KoHyc: ocHOBaHHMe W BepiInHa, 0Opasyromias U OcCh,
' MJI0Mma s OOKOBOM W TIOJHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIue u
BBICOTA, OCHOBAHUS U OOKOBast MOBEPXHOCTH
Cdepa u map: neHTp, paanyc, IMameTp, TIoaabp moBepxHoctu cheprl. Bzanmuoe
6.3 pacnonoxkeHue cepbl U MIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, IIonaab
cepsl
6.4 N300paxkeHune Te BpallleHus Ha MII0CKOCTH. Pa3BépTka muimuHApa U KOHyca
6.5 KoMOuHammu Tten BpamieHus ¥ MHOTOTPAHHMKOB. MHOTOTPaHHUK, OMUCAHHBIN
' okoJo chepsl, chepa, BMcaHHAs B MHOTOTPAHHUK, WIH TEJIO0 BpallleHus
[Tonste 06 o6bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 NPsIMOYTOJIBHOTO TMapajienienuneaa M ciaeactBuss u3 He€. OO0BEM UMIMHIpA,
koHyca. O0bEM mapa u rwionamb chepol
6.7 [Tonobubie Tema B mpocTtpaHcTBe. COOTHOIIGHHS  MEXKIY  IUIOMIAJSAMU
' MOBEpXHOCTEH, 00bEMAMHU MTOT0OHBIX TEN




6.8

Ceuenus tunuHApa (MapauieTbHO W TMEPIEHIUKYISPHO OCH), CEUCHUS KOHycCa

(mapannenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS L1apa

6.9

Bexktop Ha miockoctd U B mpocTpaHcTBe. ClOKEHME M BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa M0 TPEM HEKOMILIAaHAPHBIM
BekTopaMm. IIpaBwio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €

MPUMEHEHUEM MPaBUJI JEUCTBUI C BEKTOpaMU

6.10

[IpsimoyronbHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreitmme 3amaunm B KOOpAWHATaX. YTON Mexay BekTopamu. CkamasipHOe
MPOU3BE/ICHUE BEKTOPOB. BhIuncieHue yriioB MexAy NpsIMBIMH U TUIOCKOCTSIMH.

KOOpZ[HHaTHO-BeKTOpHLIﬁ MCTOI IIPpU PCHICHUU I'€OMCTPHUICCKUX 3aaaY




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHMSI K NPEAMETHBIM Pe3yJbTAaTAM 0CBOEHMS
NMPOBEPAEMOro OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeIHero 001ero
TpeOoBaHus o0pa3oBaHust

Bnagenue merogamu J0Ka3aTeNbCTB, ajlrOpUTMaMu pelICHUs 3ajady;
yMeHue (GopMyJMpoBaTh W ONEPUPOBATH MOHATUSIMH: OIpEAEsCHNUE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, MPHU3HAK, J10Ka3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYITUPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJb30BaTh METOJ, MAaT€MaTU4EeCKOW HWHAYKLNU;
IIPOBOAMTH  JIOKA3aTEJIbHBbIE PACCYXACHHUS TMpU pEIIeHUH 3aj]ad,
1 OLICHMBATh  JIOTUYECKYIO  IPAaBUIBHOCTb  PACCYXICHUH; yMEHHE
ONEepUpPOBaTh MOHATUSAMU: MHOXECTBO, IMOJMHOXECTBO, OINEpalvy Haj
MHOJKE€CTBAMHU; YMEHHME MHCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Juis ONMCaHUs PEaJbHBIX IPOLECCOB U SIBICHUN U MPU PELICHUH
3ajja4, B TOM 4YHCIE M3 JPYrHX Y4eOHBIX IPEIMETOB; YMEHHE
OTIepPHPOBATH MOHATUAMHU: Tpad, CBA3HBINA rpad, AepeBo, IMUKI, Tpad Ha
IUIOCKOCTH; YMEHME 3a/aBaTh M OIUCHIBaTh Ipadbl pa3InYHBIMU

crioco0amu; UCIOIB30BATh Tpadbl IPU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHSATHUSMHU: HATypajdbHOE YHCIO, IEI0e YHUCIIO,
CTEIICHb C IENIBIM TI0Ka3aTeleM, KOPEeHb HATYPaJbHON CTEIICHH, CTEIICHb
C palMOHaNBHBIM  TIOKAa3aTeJeM, CTENEeHb C  JCHCTBUTEIHHBIM
nokazarejeM, Jorapupm YHCIa, CHHYC, KOCHHYC U  TaHICHC
MPOM3BOJIFHOTO YHCIA, OCTAaTOK IO MOJYJIO, PAlMOHAIBHOE YHCIIO,
UppalMOHAIFHOE  YHCJIO,  MHOXXECTBA  HATYypaIbHBIX,  IICIBIX,
paloOHANbHBIX, JICHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKH JICTMMOCTH, HAUMEHBIIMHA OOIIWH JCTUTEeIh U HAaUMCHBIICE
obmiee kpatHoe, aropuT™M EBKiIMIA MpU pelieHnd 3a7aq; 3HAKOMCTBO C
pPa3IMYHBIMH ~ TO3WIIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS, YMEHHE
BBHITIOJHATH BBIYHMCIICHUE 3HAYCHWH W MPEoOpa3OBaHUS BBIPAKCHHUH CO
CTENeHsAMH M JorapudmMamu, MpeoOpa3oBaHUs JIPOOHO-PAIMOHATBHBIX
BBIPOKCHUH; yMEHHE OIEPUPOBATH TMOHSATHUSMHU: IOCIEIOBATEILHOCTD,

apudmernyeckas rporpeccus, reoMeTpHuyecKas nporpeccus,




OeCKOHEUHO yObIBaroIlas IeOMETpUYecKas IpPOrpeccHs; yMEHHE
3aJ1aBaTh MOCJIEA0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dbopMyJ; yMEHHE ONEpUpPOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJIb U apTyMEHT KOMIUIEKCHOTIO
yhcia, (¢GopMa 3amMcH  KOMIUIEKCHBIX 4Hcel (reomeTrpuyeckas,
TPUIrOHOMETpUYECKass W  anreOpavyeckas); yMeTb HPOU3BOJIUTH
apumeTnyeckue ACHCTBHUS € KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
IIPUMEpPBl  HCIOJIb30BAaHMS  KOMIUIEKCHBIX  YHCEN;  ONEPUPOBATH
HNOHATUAMM: MaTpuma 2x2 u  3X3, omnpeaenuTeNb MaTpPULbI,

FeOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHHe ONnepHUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAIBHEIC,
[IOKa3aTelbHbIE, CTEIEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUUECKUE
YpPaBHEHUsT M HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpUPOBATH
MOHSATHSMH: TOXIIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHECHMS,
HEPABEHCTBA U CUCTEMBI C IOMOILBIO PA3IMYHBIX IMPUEMOB; DPEIIATH
YpPaBHEHUsl, HEPAaBEHCTBA M CHUCTEMBI C IapaMETpPOM; IPUMEHSTh
YpPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MATEMaTHYECKUX

3aj71a4 M 3a]1a4 U3 Pa3UYHbIX 00J1acTel HAYKU U peaslbHOU KU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIMSA, YETHOCTH (DYHKIIUH,
NEPUOUIHOCTD (PYHKIIUHM, OTpaHHYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
byHKIMHU, SKCTpeMyM (YHKIMU, HauOOJbIlIee U HaMMEHbIIee 3HaYCHHUs
(GyHKIIMHM HA POMEXKYTKE, HEMIPEPhIBHAS (DYHKIIUS, aCUMIITOTHI Tpaduka
¢dbyHKUMH, TIepBas ¥ BTOpas MPOU3BOIHAS (YHKIWH, T€OMETPUYECKHIA U
(UBMYECKUH CMBICI TPOU3BOJHON, TIEpBOOOpa3Has, ONpeaeaEéHHbINA
WHTETpaJI; YMEHUE HAXOAUTh ACUMMTOTHI rpaduka (GYHKIHU; YMECHHE
BBIUUCIIATh  TPOM3BOJHBIE CYMMBI, TPOHM3BEACHUS, YACTHOTO H
KOMMO3UINK (YHKIMI, HAXOJUTh YPaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMW; yMEHUE HAaXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (yHKIIHIA;
YMEHHE HCMOJIb30BaTh MPOU3BOAHYIO IS HCCIEAOBAaHUS (YHKIUH,
HAXOIUTh HAWOOJbINIME W HAMMEHBIIWE 3HAYCHUS (YHKIHIA; CTPOUTH
rpauKd MHOTOWICHOB C MCIOJIB30BAaHUEM allllapaTa MaTeMaTHYeCKOTO
aHaM3a; TPUMEHATh TPOM3BOJHYIO JUISI HAXOXKICHHUS HAWIY4IIero
pelieHuss B NPUKJIAIHBIX, B TOM YHCIIE COLHAIbHO-DKOHOMHUYECKHX H

bu3MYeCcKUX 3a7avyax; HaXOAUTh IUIOMAAN U 00BEMBI (UTY C MTOMOIIBIO




HHTCrpaga; NpuBOAUTL NPUMEPLI MAaTEMATUYCCKOroO MOACIIMPOBAHUA C

noMoIlbI0 AU depeHnanbHbIX YpaBHEHUH

YMeHue omepupoBaTh MOHATHAMHU: rpaduk (QyHKUUH, OOpaTHas
GyHKIMS, KOMIO3UIMS (YHKIWH, JTUHEWHas (yHKIHS, KBaJIpaTU4HAsS
byHKIHSA, panyoHanbHast byHKIMA, CTEIICHHAs byHKLHSA,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHYECKHE
¢GbyHKUMHM, TOKa3aTeldbHas M Jorapudmuyeckas GYHKIHUU; YMEHHE
CTpOUTh TpadUKU HM3YyYCHHBIX (YHKIHHA, BBIIOJIHATH MPEOOpPa3OBAHUS
rpaduKkoB (YHKUIUH, UCTIOJIB30BaTh T'PaQUKH AJIS U3yUEHHs! IPOLIECCOB U
3aBHCUMOCTEH, IPU PEILIEHUU 334a4 U3 JPYrUX y4eOHBIX MPEIMETOB U
3ajjay U3 peabHOM JKU3HU; BbIpaXaTb (OpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA W Tpapuku (QyHKOUH U1
pelleHysl ypaBHEHHUH, HEPaBeHCTB U 3a/1a4 ¢ MapamMeTpaMu; u300paxkaThb
Ha KOOpPJAMHATHOM IIJIOCKOCTM MHOXECTBA PpEIICHUM YypaBHEHUH,

HCPABCHCTB U UX CUCTEM

VYMeHue pemath TEKCTOBBIE 33Jayd pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOICHTHI, JOJH U YacCTH, HA JBWXEHHE, padOTy, CTOMMOCTh TOBapOB H
yCIIyT, HaJIOTH, 337a4i U3 00JacTU YIPaBJICHUS JUUYHBIMU U CEMEHHBIMU
(¢uHAHCAMM); COCTABJIATH BBIPAKEHUS, YPaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI 110 YCIIOBUIO 3aJa4M, MCCIIEL0BATh IOJYYEHHOE PELICHUE H
OLICHUBATh MPaBAONOJO0HOCTh pE3yJIbTAaTOB; yYMEHHE MOJEIUPOBATh
peanbHbBle CUTyallUM Ha $A3BIKE MATEMAaTUKH; COCTABIATH BBIPAXKECHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCIEA0BATh IIOCTPOEHHBIE MOZEIHM C HCIOJB30BaHUEM ammnapara

anreOpbl, HHTEPIIPETUPOBATH MOJTyUYEHHBIN pe3yabTar

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apuPMeTHYecKoe, MeuaHa,
HauOoNblllee W  HaWMEHbIllee 3HA4YeHHWs, pa3Max, JUCIepcHs,
CTaHJApTHOE OTKJIOHEHHE YHUCIIOBOIO Habopa; yMEHHE W3BIEKaTh,
MHTEePIPEeTUPOBaTh MH(GOpPMaLMIO, MPEACTABIEHHYI0 B TalOiauIax, Ha
IuarpaMmax, rpaukax, OTpaxarollyro CBOMHCTBA peabHbIX MPOLIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIMIO C TOMOLIBIO TaOJINIl U AUATPAMM;
UCCJIE0BaTh CTaTUCTUYECKHE JJaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM
rpaguyeckux METOJOB M  JJIEKTPOHHBIX CPEIACTB; TrpaUuecKu
UCCIIeIoBaTh COBMECTHBIE HAOMIOACHUS C TOMOULIbIO  JUarpamm

paccenBaHMs U JINHEWHOU perpeccun




VYMeHue onepupoBaTh INOHATUSMH: CIy4allHbIA OIBIT W CIy4alHOE
COOBITHE, BEPOSTHOCTh CIy4yailHOro COOBITUS; YMEHHME BBIYMCIATDH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUuecKux METOJOB; MPUMEHSThH
(bopMyJIBl CIIOKEHUS M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJTHOU
BEpOATHOCTH, popmyiy bepHymin, koMOMHaTOpHbIE (HAaKTHI U (POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEAbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
MNOHSTUSMM: Cly4ailHash BeJMYMHA, pacIlpesiesieHUe BEpOSITHOCTEM,
MaTEMaTHYECKOE OKMJAHHUE, IUCHEPCHS M CTaHJAPTHOE OTKIOHEHHE
ClIy4allHOM BeNWYMHBI, (QYHKIMM pacupelneieHuss U  IJIOTHOCTH
PaBHOMEPHOI0, I0KAa3aTEIbBHOTO W HOPMAaJbHOTO  PpAaCIpENEICHM;
YMEHHE MCNOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpelesieHud Jyis
peleHust 3aaayd; 3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIMX YHCel,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAaHUM; YMEHUE INPUBOAUTH HPHUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YHCET B HMPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COUETaHHE, TIEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PaCcCyKICHHS IS PEIICHHS 33124,
OLICHUBATh BEPOATHOCTH peasbHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NIOJYYECHHBIN PE3YIbTAT

YMeHue onepupoBaTbh IOHATUSMH: TOYKA, MpsAMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIVIa, IUIOCKMHA yrod,
JBYI'PAaHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIUBAIOLIMECS MPSMBIE,
[apaJUIeIbHOCTh U NEPNEHIUKYISIPHOCT NMPSAMBIX U IUIOCKOCTEH, yroi
MEXIY MNPSMBIMU, YTOJ MEXKAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU IO IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHUE UCIIOIb30BaTh IIPH
pelIeHUH 3aJad U3ydyeHHbIE (DAKTHI MU TEOPEMbI INIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHpA; CTPOUTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aa4YU

10

YMeHue onepupoBaTh MOHATHUSAMH: IUIOUIaab (GUryphl, 00BEM (uUrypsl,
MHOTOTPAaHHHK, HPaBIIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenures, Npu3Ma, NUpamMuaa, (Gurypa U IMOBEPXHOCTb
BpalleH!s], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IUIOMab
MOBEPXHOCTU MHPaMM[bI, TMPU3MBI, KOHycCa, LWIMHApa, 00BEM KyOa,

IPSIMOYTOJIBHOTO MapaijieNienuneaa, MUpaMuabl, HpU3Mbl, LHUWIMHIPA,




KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYCHMsI KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IIJIOCKOCTD,
Kacaromasics cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYEHHE
MHOT'OI'paHHHMKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpPBl U ITOBEPXHOCTH
BpaAICHUs, UX CEUYECHMsI, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTh CBOMCTBA F€OMETPHUUECKUX (PUTYp, CAMOCTOATENBHO
(bopMyJIMpPOBATh OMPEJEIICHUS N3YYaeMbIX (PUTyp, BBIIBUraTh TMIOTE3bI
O CBOMCTBaxX M NpH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAMUTH KiacCUPUKAUIO QUryp 1o
pa3IMYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE IOMOJHUTEIbHbIC

MOCTPOCHUS

11

YMeHue omepupoBaTh TMOHATHUSMH: JIBUKCHHE B IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuMe TMOMO0MS, TMOMOOHBIE QUTYPHI;, YMCHHE
pacmo3HaBaTh paBHbIC W MOAOOHBIC (PUTYpPHI, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpEe; HCIOJIb30BATh T'€OMETPUYECKHE OTHOIICHHS
IpU pEIIeHWH 3aJad; HAaXOJUTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOImaab, OOBEM) TpPH pEIICHHH 3a1ad H3 APYruxX Y4eOHBIX
NpEeJMETOB M U3 PEaTbHOM KHU3HU; YMEHUE BBIUYUCISATH T€OMETPUUECKHUE
BEJIMYMHBI (AJTMHA, YTOJ, IUIOMAab, OO0BEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3YsS W3yYeHHbIE (DOPMYNBI M METOIBI, B TOM YHCIE: IUIONIAb
MOBEPXHOCTU MHUPAMHBI, TIPU3MBI, KOHYCA, IWIMHAPA, IUIOMaab chepsr;
00bEM Ky0a, MPSIMOYTOJBHOTO MapauleNieue/a, MUPaMUAAbI, TPH3MBI,
ITMHIpPA, KOHYycCa, INapa; YMEHHE HaXOIUTh OTHOUIEHHE OO0BEMOB

MoTI00HBIX (puryp
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YMeHne onepupoBaTh MOHATUSMU: NMPSMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha 4YHCIO, pa3joXeHHe BeKTopa Mo 0Oas3ucy,
CKaJIsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOM3BEICHHUE, YTOJN MEXKIY
BEKTOPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL  pelICHUS TEOMETPUUYECKHMX 3aJad M 3a]ad JAPYruX Y4eOHBIX

MIPEAMETOB

13

YMeHrne BbIOMpATh TMOAXOMSAIIMN METOH [UIi pelIeHUs 3a1adw;
[IOHMMaHUE 3HAYUMOCTH MATEMAaTUKM B HW3YyYEHUU NPUPOIHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHWUW; YMEHHE pacro3HaBaTh

MMPOSBJICHUC 3daKOHOB MATCMATUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




NpUMEPBl  MATCMATHUYCCKUX

MaTeMaTH4eCKOMH HAayKH

OTKPBITHUA  POCCHMCKOMN

u

MUPOBOU




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT coepPKAHUSA

Kon

1 Yucna v BIYUCICHUS

1.1 Harypasbnsie u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCET

- Pammonanbupie  ymcna. OOBIKHOBEHHbIE M JECATUYHBIE JPOOM, TPOIECHTHI,
' OeCcKOHEUYHBIE MIEPUOINUECKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypajdbHOW cTemneHu. [[efcTBus ¢ apudMeTHIeCKuMu
. KOPHSIMM HaTypajibHON CTENIEHU

14 Crenens ¢ nensvM nokaszatesneM. CTeneHs ¢ pallnoOHAJIBHBIM NoKa3aTeneM. CBoMCTBa
' CTETeHH

Ls CuHyC, KOCHHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnynbie U HaTypadbHbIE JOrapru(MbI

HeiictButenpHpie  uncia. ApudMeTudyeckue ornepanuu ¢ JAeWCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIC BEIYMCICHUS, TPaBUIIa OKPYTJICHHUS, IPUKUIKA U OIIEHKA
pe3yibTaTa BEIYUCICHUN

1.8 [IpeoOpa3oBaHue BbIpax)eHH

1.9 KommiekcHsle uncna
2 YpaBHEHHs 1 HEPABEHCTBA

2.1 Hensle u 1poOHO-paliOHaIbHbIE YPaBHEHUS

2.2 HppanuonaibHble ypaBHEHUS

23 TpuronomeTpruyeckue ypaBHEHUS

24 [Toxa3zaTenpHbIE U JOrapUPMUUECKUE YPABHEHUS

2.5 Lenble n 1poOGHO-parIOHAIbHBIE HEPABEHCTBA

2.6 HppauyroHanbHbIE HEPABEHCTBA

2.7 [TokazarenbHble U TOrapuPMUUECKUe HEPABECHCTBA

2.8 TpuroHomeTpuieckre HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11

Martpuna cucteMbl JIMHEHHBIX YpaBHEeHUH. OnpeaenuTesb MaTpULIbl




3 OyHKIMU U TpaduKu
31 Oynkuus, cnocoObl 3amanus ¢yHkun. ['paduk ¢ynkumu. BzanmHO 00paTHBIE
. byukun. YétHple u Heu€THbIe QyHKIMH. [leproanueckue GyHKIUN
OOnacTpe ompeaeneHUs W MHOXECTBO 3HaueHWH @yHkumu. Hymn ¢yHkumu.
19 [IpomMexXyTKM  3HAKOMOCTOSIHCTBA.  |IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl U MUHUMYMbI GyHKuuu. HauOoinblnee M HauMeHbIllee 3HAYEHUE
(GYHKIMU HAa TPOMEKYTKE
33 CrenenHass (QyHKIMS C HAaTypalbHbIM W IIeNbIM ToOka3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaviKk KOPHS 1-0i CTENIEHU
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu
36 Touku paspeiBa. AcuMnTorel TpapukoB ¢GyHKmmid. CBoHcTBa — (QyHKIIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyria ClI0XKHbBIX IPOLIEHTOB
4 Havana maTeMaTn4eckoro aHaausa
4.1 [TpousBoaHas ¢pyHkiuu. [Ipon3BoHbIE FI€MEHTAPHBIX PYHKIIMMA
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOonblIero 1 HauMEHbIIEro 3HaYyeHus (YHKIHMU Ha
OTpe3Ke
4.3 [IepBooOpa3nas. UnTerpan
5 MHOXecCTBa U JIOTUKa
5.1 MHoXxecTBO, ornepaluu HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTrpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMBIE U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaLICHUS




7.5

KoopanHatel 1 BEKTOPBI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

I'eometpus, 10-11 xkmaccel/ Atanacsia JI.C., byry3zoB B.®., Kagomuies C.b. u
apyrue, AKimoHepHoe odmectBo «M3naTenbcTBo «IIpocBemieHmes

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

e Teomerpus, 10-11 knaccel/ Atanacss JI.C., byty3os B.®., Kagomiie

C.b. u apyrue, AxkimonepsHoe o6miectso "U3narensctBo "[IpocBemenue"
¢ [eomerpus. {unaktuueckue matepuainl 10 kimacc. ABtop: byTy3oB
B.®., [Ipaconos B.B., Aknimoneproe o61ectBo "M3narenbcTBo
"IIpocBemienne"” * I'eomeTpusa. Metoguueckue pekomenaanuu k Y MK
* '"T'eomerpusa 10-11 knaccsr". ABtop: Byty3oB B.®., ITpaconos B.B.,
AxuuonepHoe obmiectBo "U3natensctBo "[Ipocsenienue”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
https://uchi.ru/
https://lib.myschool.edu.ru/
https://01math.com/
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