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INOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypoBHS Jis
obyuatomuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rOCy/IapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHEro 001ero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanust mporpaMMbl 00€CTieYMBaET OBJIAJICHUE KIIOUEBBIMU KOMITETCHITUSMH,
COCTaBJISIIOIIMMU OCHOBY JUIsl CaMOpPa3BUTUS U HENPEPHIBHOTO 0OOpa3oBaHUf,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YYarOITUXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxkHocTh ydeOHOro Kypca TIE€OMETPUHM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHusi OOYCIOBJIEHA MPAKTUYECKOM 3HAUYUMOCTBHIO METANPEIMETHBIX U
NPEIMETHBIX PE3YJbTaTOB OOYyYEHHs] T€OMETPHUU B HAIpPABICHUU JUYHOCTHOTO
pa3BuTHs oOydaromuxcs, GopMHpOBaHUA (YHKIIMOHATBLHON MaTeMaTH4eCKOU
IPaMOTHOCTH, U3YyUYCHHS IPYTUX YU4eOHBIX TUCHUIUIMH. PazBuTne y oOydaromuxcs
MPAaBWIbHBIX MPEJICTABICHUN O CYUIHOCTH M MPOUCXOXKICHUU TE€OMETPUYECKHUX
aOCTpaKIii, COOTHOIICHUH PEATHHOTO W HWJICATHLHOTO, XapaKTEPe OTPAKEHUS
MaTeMaTH4YeCKOW HAyKOW SBIEHUW M TPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUM B CUCTEME HAYK U POJIM MAaTEMaTUYECKOTO MOAEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYUYHOT'O MUPOBO33PEHUS
ydalmxcsi, a TaKKe KauyeCTB MBIIUICHUSI, HEOOXOAMMBIX IS aJanTalud B
COBPEMCHHOM OOIIECTBE.

['eomertpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOOeCleYyuBaeT BO3MOXHOCTb H3YYEHHUS Kak
JTUCIUILIMH €CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH, TAK U TYMAHUTAPHOM.

Jlornyeckoe MbIuIeHWe, (HOpMUpPYEeMOe MpH HU3YYCHUH OOyJaronuMUCs
MNOHSATUMHBIX OCHOB TEOMETPUU U MMOCTPOCHUU LEMOYKU JIOTHUECKUX YTBEPKIACHUN
B XOJIE pEUICHUsS TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCMOJIB3YIOTCA MPU PEUICHUM 3a7ad €CTECTBEHHO-
HAy4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UIPACT CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesTenbHOCTH dYesnoBeka. OpHEHTalus YelOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBHUE €ro CoIHMalbHOro ObiTHs, (opma
OTPaXEHHSI OKPY’KAIOLIETO MHpa, YCIOBHUE YCHEHNIHOIO IMO3HAHUSI U AKTUBHOIO
npeoOpa3oBaHusi  JAeCTBUTENBbHOCTH. OnepupoBaHHE  MOPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSET pa3Hble BUILI yYEOHONW U TPYAOBOH JAESITEIBHOCTH,



SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOITOMY aKTyallbHa
3amaya (QopMUpOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOIO MBIIICHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAMPABJICHUSM.

Ilens ocBoenmsi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — oOIeoOpa3oBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst  yepe3  oOecredyeHWE  BO3MOXKHOCTU  NPUOOpPETeHHUs] U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKUMX TIE€OMETPUYECKUX 3HAHMM W JCUCTBUM,
crielM(pUYHBIX TEOMETPUHU, BO3MOXKHOCTHU YCHEIIHOTO MPOJOJKEHHST 00pa3oBaHus
M0 CIEUUAIIHOCTSAM, HE CBA3aHHBIM C MPUKIIAIHBIM UCIOJb30BAHUEM T€OMETPUH.

[Iporpamma no reoMeTrpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
00yYaroImMXCsl CPeAHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3oMm, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIHME MATEMAaTHYECKHUE YMEHWsI, CBSI3aHHBIE
CO chmenu(puKod TEOMETPUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOr0, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
rIyOOKO, €Ciii B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPO(HECCUOHATHHOU EATETLHOCTH.

JlocTikeHHe 1eTM  OCBOCHHS TPOrpaMMbl 00ECIIEUMBACTCS pElICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHUS  Kypca
«I"eometrpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCS:

e (opMupoBaHHe TPEACTaBICHUS O TEOMETPUU KaK 4YacTU MHUPOBOU

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (dopMHpOBaHUE TIPEACTABJICHHUS O MHOTOTPAHHHKAX M TeJaX BpPAIICHUS
KaK 0 BaXHEHIIMX MAaTeMAaTHYECKUX MOJENSX, MO3BOJSIOMIUX OMUCHIBATH
U U3y4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIET0 MUPA;

e (opMupoBaHHE YMEHHUS pacllO3HaBaThb Ha 4YEPTEXKAX, MOJEIIX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJIAJICHHE METOJIaMU PEIEHUs 3aJa4 Ha MOCTPOCHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMH O
MHOTOTPAaHHUKAX M TeJIaX BPAIlIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJECHHWE aJITOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3aJ/ady;
dbopMHpoBaHHEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JOKa3aTeJbHbIC
paccyXIeHus B XOJC PCIICHHs CTEPEOMETPUUECKHX 3ajlad M 3ajay C
MPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHUE WHTEJUIEKTYalbHBIX U TBOPYECKHUX CIocoOHOCTEN
oOyyJaronuxcsi, TMO3HABAaTEIbHON  AKTMUBHOCTH,  HCCIIEOBATEIHCKUX
yMEHUH, KpUTUIHOCTH MBIIILICHUS;



e (dopmupoBaHUE GyHKIMOHATBHOM IPAMOTHOCTH, pEeJIeBaHTHOM
F€OMETPUM: YMEHHE PpACIO3HABaTh IMPOSBICHHUS T'€OMETPUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHbIX KU3HEHHBIX
CUTyallUsIX U NPU H3YYEHHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OpMyIupoBaTh HX Ha S3BIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATh OCBOECHHBIN
F€OMETPUYECKAN anmapaTr Uil pEleHUus NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATD MTOJYyYECHHBIE PE3YJIbTATHI.

OTnUYUTEeNbHON OCOOEHHOCTHIO MPOTPAaMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4eHUs 3aJay, pellaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUSI, U ONpeeIE¢HHBIM 00pa30oM OpraHru3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBHPYET K
JAJIbHENIIIEMY U3YYEHHMIO ITPEAMETA.

[Ipenmnourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEIACTABICHUN Y
ydaluxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/1aHHE  TMPOCTPAHCTBEHHBIX 00pa3oB W  3agad Ha  OIEpUPOBAHUE
POCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAJIHOCTh, @ OIepUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €TI0 UCXOIHOTO COJEPKAHUS.

OcHoBHBIE coaeprkaTenbHble TMHUU Kypca «['eomerpunm» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMbie U IIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTopbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensercs HE TOJbKO MO COAEPKATENbHBIM JIMHUSAM, HO W IO TOJaM
00yueHHUst Ha YPOBHE CpETHETO 00IIero o0pa3oBaHusl.

Copepxanne 00pa30BaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSl pabodeil mporpaMmbl, pacnpeleNéHHbBIM MO0 TojaM oOydeHus,
CTPYKTYPUPOBAHO TakKuUM 00pa3oM, 4YTOObI OBJQJCHHE T€OMETPUUYECKUMU
NOHATHUSMYU Y HABBIKAMM OCYILIECTBIUIOCH MOCIJIEI0BATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHNEM TPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpeICTaBICHUN OO0ydaromuXcs, paciupss u
yray6nsia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpum orBoaurcs 2 yaca B Heaenmo B 10 knacce u 1 gac B
Hexaenio B 11 kmacce, Bcero 3a Ba roaa ooyuenus - 102 yueOHbIX yaca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHEe 00 aKcMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIIC/ICTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsAMBIX B NPOCTPAHCTBE: MEPECEKAOIIMECH,
napajuleJIbHble WM CKpenuBaronuecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIBHOCTh TPEX NPAMBIX; MApAJIEIBHOCTh NMPAMOU M IUIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMH CTOPOHAMHM; YroJd MEXIy HpsMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IIJIOCKOCTEN: MapajulelibHble  TUIOCKOCTH; CBOMCTBa
napajyieNbHbIX IUIocKocTed. [lpocreiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPadap, KyO, napajuieenunea; IoCTpOeHHE CEUSHH.

[leprieHIUKYISIPHOCTH NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIEC MPSMbBIE B
IPOCTPAHCTBE, MPSIMBIE MAPAJJIEIABHBIE W MEPHECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK NEPNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[leprieHAMKYISp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT  TpsAMOM 10  IJIOCKOCTH,  MpoeKkuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IIJIOCKOCTEW: TPU3HAK  MEPHEHAMKYJSIPHOCTH  ABYX
IJIOCKOCTEN. TeopeMa o TpEX MepHeHIuKyIspax.

MHororpaHHuKHu

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIYKJIbIE
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
OpU3Ma; TPpaHu U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapayutenenunen, PSMOYTOJIbHBIN
napajuiesienunes U ero cporcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMHUIBI; TPaBUJIbHAS U
yced€éHHasg MNHUpaMuAa. OJIEMEHTBl NpuU3Mbl W nHUpaMuabl. [IpaBuiibHBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA IPHU3MaA U
NpaBWbHAS TNHpPaMUJIa; NpaBUIIbHAs TPEYroJibHash MUpaMHAA W TPaBUIIbHBIN
teTpadp; KyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaexka’ap u ukocadap. CeueHns NpU3Mbl U TUPAMU/IBI.

CummMmeTrpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, NPSIMOM,
IUIOCKOCTH.  DJEMEHThl CHUMMETPHMM B  NHpaMHJax, NapajUielenunenax,
IIPaBUJIbHBIX MHOTOI'PaHHUKAX.



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 BpaleHus

Hununapuueckas MOBEPXHOCTH, oOpasytoliue UIHHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas MU OCh; IUIONIaAb OOKOBOM M TMOJHOU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOHM noBepxHocTu. KoHyc: ocHOBaHME U BeplIMHa, 00pa3yroias
U OCh, IUIOIMIaJb OOKOBOM W TOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yroire 1 BBICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIONMIAJb MOBEPXHOCTU CQEPHI.
B3auMHoe pacnonoxkenue chepsl U MIIOCKOCTH; KacaTeslbHas MIOCKOCTh K cdepe;
IJI01a/1b CEephI.

N3o0paxkeHue el BpallleHus Ha MIIOCKOCTU. Pa3BépTka MuIMHApa U KOHYca.

KoMmOvHanuu Tem BpamieHUss ©W  MHOTOTPAaHHMKOB. MHOTOTPaHHUK,
OMHCaHHBIA OKoJIO cdeprl; chepa, BOHCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAaIlICHMUS.

[Tonsitue 00 06BEMe. OCHOBHBIE CBOKCTBA 00BbEMOB Tesl. Teopema 006 00BEME
NpsIMOYTOJILHOTO TMapajuienenunena u ciueactsus u3 He€. OO0bEM HUIMHAPA,
konyca. O0BEM 1apa u miomaasb chepsl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOWICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MTOJOOHBIX TE.

Ceuenust mwiMHApa (MapauiebHO W MEPIEHIUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapaJuiebHOE€ OCHOBAHUIO U TPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mrapa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miiockoctu U B pocTpaHcTBe. ClioKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3agad, CBS3AaHHBIX  C
IIPUMEHEHUEM TMpaBUJl JCUCTBUU € 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 PE3YJIBTATDBI

JIM4HOCTHBIE pEe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yrTCs:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUHUCKOrO OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aUMOJICMCTBOBAaTh C COLUMAJIBHBIMU HHCTUTYTaMU B COOTBETCTBUU C HX
GYyHKUMUSAMHA 1 HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
IIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JIOCTUKECHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTE€MaTUYECKOW IIKOJIbI,
K HCIOJBb30BAHUIO 3THUX JOCTHIKEHUH B JPYrUX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYTyIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MHUpPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccyXIeHul;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U O6e30macHOro 00pasa )KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTaHHE, COATaHCUPOBAHHBIM PEXKUM 3aHSATUN U

OTJbIXa, peryJispHas busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
NEeATENBHOCTBIO.

TpynoBoe BociiTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAaHHEM IICHHOCTH TPYIOJIIOOUS; MHTEPECOM K
paziuuHbiM  chepaM  NpodEeCCHOHAIBHOW  JESTEIBbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW W €€ TMPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymel mnpodeccur W Ppeamu30BbIBATH COOCTBEHHBIC KU3HECHHBIE IUIAHBI;



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.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOrpaMMbl y4eOHOTO MpeameTa
«MateMaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelcmsusiMuU, YHUBEPCANTbHbIMU PeSYIAMUBHBIMU OCUCBUAMU.

1)  Vuusepcanvnvie  nosnaseamenvmvle  Oeticmsusi,  o0becneuu8aom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECcco8 o0byuarwuxcsa (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarowe2o  Mupa,  HpUMEHeHUe  JI02UYEeCKUX,
uccne0o8amenbCKux onepayuil, ymenui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AeicTBU:

e BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKA MATEeMaTHYECKUX
00BEKTOB, TOHSATHH, OTHOIICHWHA MEXIY MOHATHIMH; (HOPMYIUPOBAThH
OTpeNielICHUs]  MOHSATHUN; YCTaHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(UKaAI, OCHOBAaHUS JUIsl OOOOIICHUS W CpPaBHEHHWS, KPUTECPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCIPUHHMMATh, (QOPMYIUPOBATH M  MPEOOPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBISBISTh  MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H |
npotuBopeursi B (akTax, JaHHBIX, HAONIOACHUSIX 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.

NNPEAMETHBIE PE3YJIBTATBI

10 KJIIACC

OnepupoBath MOHATUSMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX MPU pPEUICHUU
r€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: MMAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD IPSIMBIX
Y IIJIOCKOCTEH.

KnaccupuuupoBaTe B3aUMHOE pACIIOIOKEHHE INPSAMBIX M IIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MNOHATUSAMH: ABYTPAHHBIM YroJl, TpaHW JBYI'PAHHOIO YIJa,
pedpo NBYrpaHHOTO YIJa; JUHEMHBIA Yrojl ABYTPaHHOIO yrja; TpajycHas Mmepa
JBYTPaHHOI'O yrija.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBINYKJIBIA UM HEBBITYKJIbII
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUIBl MHOTOIPAaHHHUKOB (IMpaMUJa; NpHU3Ma,
IOpSIMOYTOJIbHBIN Mapaenenumnes, Kyo).

KnaccupunupoBaTe ~ MHOTOrpaHHUKHM,  BbIOMpass ~ OCHOBaHUS UL
kjaccudukanuu (BBIMYKJIbIE M HEBBINYKJIblE MHOIOTPAaHHUKH, TMPABUIbHbBIC
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapajuIeICIUIebl).

OnepupoBaTh MOHATUAMMU: CEKYIAsI INIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIE/IOB.

Crpouth ceueHUs MHOTOIPAaHHUKOB METOAOM  CJIEJOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI
CBEpXY, COOKY, CHH3Y.

Pematp 3ajaun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYUH MO o0pa3nam Win
QIrOpuUTMaM, IMPUMEHSS HW3BECTHHIC AHAJUTUYECKHE METOAbl NpPHU pEIICHUU
CTaHAAPTHBIX MaTeMaTUYECKUX 3aJa4 Ha BBIYUCIECHUE PACCTOSIHUI MEXAy IBYMS
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOUYKM [0 IJIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS NPIMBIMH.

Pematp 3a1aun Ha HAXOKJCHUE T€OMETPUUYECKUX BEIMUYMH MO0 o0pa3lam WiH
QITOpUTMaM, IPUMEHSS HU3BECTHBIE AHAIUTHUYECKHE METOAbl IpPU PEIICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKMX 3aJad Ha BBIYUCIECHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEXIy HOpPsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYI'PaHHBIX YIJIOB.



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 KJIACC

OnepupoBaTh MNOHATUSAMHU: LWJIMHAPUYECKAs MOBEPXHOCTh, OOpa3yrolue
WINHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKAass  MOBEPXHOCTb,
oOpa3yrolre KOHHYeCKONH MOBEPXHOCTH, KOHYC; cpeprueckasi TOBEPXHOCTb.

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

OOBACHATH CITOCOOBI MOTYUYEHHUS TEJ BpPalCHHS.

KnaccudummpoBats B3auMHOE pacmookeHue chepbl U MIIOCKOCTH.

OnepupoBath MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Boruncnate  00bEMBI M IJIOMAAM  TOBEPXHOCTEH TENm  BpaleHUS,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMy:I.

OnepupoBarh TMOHATUAMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
OMHCaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIleHusl.

BbIYHCchsaTh COOTHOLIECHUS MEX]y IUIOIAIIMU MOBEPXHOCTEH M 00BEMaMU
M0I00HBIX 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 pa3ieioB U Kontposusie | TIpakTaueckue (undposbie)
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
| B 10
BEACHHC B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMble ¥ TJIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1 bubnuoreka [IOK
[TapamienbHOCTD IPSMBIX U https://m.edsoo.ru/1¢209e37
IJIOCKOCTEMN
3 [leprieHANKYASIPHOCTH 12 bubnuorexa [JOK
MPSIMBIX U TJIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 VYTribl MEXIY OPSIMBIMU U 10 | bubnuorexa [IOK
TUIOCKOCTSIMUA https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
5 M 11 1
HOTOTPAHHHIIH https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
6 06 9 1
>EMBI MHOTOTPARHHIOB https://m.edsoo.ru/1¢209e37
. [loBTOpEHMeE: ceuenus, 4 | bubnuorexa [IOK
PACCTOSHUA U YTJIIBI https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB 68 5 0

[10 IIPOTPAMME



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

KoanuecTBO 4acoB D1eKTPOHHbIE
HaumenoBanue
Ne (uugposbie)
pa3aesioB U TeEM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI
pecypcbl
bu6mmoreka [IJOK
1 T 12
©J1a BpattieHi https://m.eds00.1ru/1¢209¢37
but6mmoreka [IOK

2 O0Bé 5 1

HEMBLTE https://m.edsoo.ru/1¢209e37
Bekrops! u
3 KOOpPJHHATEHI B 10 1 bubmmorexa LOK
pA https://m.eds00.ru/1¢209¢37
MPOCTPAHCTBE
[ToBTOpEHME,

4 00001mIeHHE, 7 1 bu6mmoreka [IOK
cUcTeMaTHu3alusg https://m.edso0.1ru/1¢209¢37
3HAHUHU

OBIIEE KOJIMYECTBO
1 34 3 0

YACOB 110 ITPOTPAMME



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

OCHOBHBIE TIOHSTHS

CTEPEOMETPUHU: TOUKA, IpsiMas,

IIJIOCKOCTb, IIPOCTPAHCTBO.

[IpaBuna n3obpaxxeHus Ha bubnumoreka [IOK

PUCYHKAX: U300pakeHUs
IJIOCKOCTEM, MapajuIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/aecc77cd

[TonsaTua: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIIUECS
npsiMasi U IJI0CKOCTh

bubmmoreka [JOK
https://m.edsoo.ru/2d8a9¢99

[Tonsarus: IMEPECCKAONCCA
IIJIOCKOCTH, NICPECCKAOIUCCA
npsamad 1 MmjiI0CKOCTb

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

3HAKOMCTBO C
MHOTOI'PaHHUKAMU,
M300pakeHHEe MHOTOTPAaHHUKOB
Ha PUCYHKax, Ha
HpOeKLII/IOHHBIX qepTencax

but6mmoreka [JOK
https://m.edso00.ru/a63959%d

HauanpHble cBenenust o Kkyoe u
nupamMuze, uxX pa3BEPTKH U
Mmozenu. CeueHus

bu6mmorexa [IOK
https://m.edsoo.ru/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

MHOI'OIrpaHHUKOB

HauanbHble cBenieHus 0 Kyoe u
nupamMuzie, UX pa3BEPTKU U

bubmoreka [JOK

6 mozenu. CeueHust https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 06 aKCHOMAaTHYECKOM

7 MIOCTPOEHUHN CTEPEOMETPHHU: bubnmnorexa [JOK
aKCHOMBI CTEpEOMETPUN U https://m.edsoo.ru/OccSc4fe
CJIECTBUS U3 HUX
[TonsiTue 06 akcHOMaTHYECKOM

2 IIOCTPOEHUHN CTEPEOMETPHHU: bu6mmoteka [IOK
aKCHOMBI CTEpEOMETPUH U https://m.edsoo.ru/239¢8cb4
CJIECTBUS U3 HUX
[Tonsitue 06 akcHOMaTHYECKOM

9 MMOCTPOEHUHU CTEPEOMETPUHU: bu6muoreka [IOK
aKCHOMBI CTEpEOMETPUH U https://m.edsoo.ru/65¢c6b106
CIIEJCTBUS U3 HUX
[TonsiTue 06 akcHOMaTHYECKOM

10 IIOCTPOCHUHN CTEPEOMETPUHU: bubmuoteka [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEACTBUS U3 HUX
BzaumHoe pacrnionoxxenue
IPSIMBIX B IPOCTPAHCTBE:

11 MepeCeKaroInecs, bubmorexa LHOK

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

napajuiejabHbIe U
CKpEILMBAIOLIMECS NPSIMbIE
[TapamienbHOCTE NPSIMBIX U

12 IJIOCKOCTEN B TPOCTPAHCTBE: bubmorexa LHOK

MapaJuiCJIbHbIC ITPAMBIC B

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



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

IIPOCTPAHCTBE; MAPATUIEIBHOCTh
TPEX MPSIMBIX

[MapannenbHOCTh NPSMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE:

bu6nuoreka [JOK

13 [TapamienbHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH

14 VYrael ¢ cOHanpaBJIE€HHBIMU bubnmnorexa [JOK
CTOpOHAMU https://m.edsoo.ru/9f4071b9

15 VYroa mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 VYron Mexay npsiMbIMU B bubnmnoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0

17 [TapamienbHOCTD IIIIOCKOCTEMN: bubnuoreka [IOK
MapajuieNIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255

18 CBoiicTBa napayyIeIbHbIX bubmuorexa [JOK
IJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocreitmue

19 IIPOCTPAHCTBEHHBIE (PUTYpHI HA bu6mmoreka [IOK
MJIOCKOCTH: TETPadap, KyoO, https://m.edsoo.ru/4a28dc02
napajuiejaenunes

. bubnmoreka [JOK
20| Hoctpoerie ceternnit https://m.edsoo.ru/1d434d0f
. bubmuorexa [JOK

21 HMoctpoerne cedermii https://m.edsoo.ru/ec26fesd
KontponbHas padoTa mo Teme

” "[IpsiMbIe ¥ TIIIOCKOCTH B bubnuorexa [JOK

npoctpanctse. [lapamnensHocTh
MPSMBIX U TJIOCKOCTEH"

https://m.edsoo.ru/9a0a9e56



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

[leprieH UKy AAPHOCTD NMPSMOMN
Y TUIOCKOCTH:

bu6mmoreka [IOK

23 MEPIEHAUKYJIISIPHBIE TIPSAMBIE B https://m.edsoo.ru/b19f6asd
IIPOCTPAHCTBE
[IpsimMble napajieabHble U

24 MIEPIICHIUKYIISIPHBIC K Bubmnorexa LIOK

https://m.edsoo.ru/0ac11¢c95
IUIOCKOCTH
[IpsimMble napajiebHbIE U
25 NEePIEHANKYJISIPHBIE K Bubmiorexa LIOK
https://m.edsoo.ru/ba545966
IUIOCKOCTH

2% [Ipu3Hak nepneHaAuKyIApHOCTH bu6nuoreka IIOK
MPSIMOU U INIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJISpHOCTH bubmuorexa [JOK
NPSIMON U TNIOCKOCTH https://m.edso0.ru/79165d15

)3 Teopema o npsimoit bubnmnoreka [JOK
MEPIECHINKYISIPHOMN TIIOCKOCTH https://m.edso0o.1u/635¢5087

29 Teopema o npsimoit bubnunoreka IIOK
NEPIEHANKYIJISIPHON IIIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o mipsimoit bubmuorexa [JOK
MEPIICHIUKYJISIPHOM TIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieniuKyIsip ¥ HAKIIOHHBIE:

31 PacCcTOsIHUE OT TOUKH JI0 bubmmoreka [IOK
TUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/33¢477d3
IPSIMOM 10 TUIOCKOCTH
[lepnieHIUKyIsIp ¥ HAKIIOHHBIE:

1 pPacCcTOsIHUE OT TOUKH J10 bub6muoreka [IOK

IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH

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

[IepnieHauKyIsp ¥ HAKIIOHHBIE:!

PACCTOAHNE OT TOYKHU 0

bu6mmoreka [IOK

33 IUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/a5b7b8e3
HPsIMOM1 10 TNIOCKOCTH
[lepnieniuKyIsip U HAKIOHHBIE:

34 paccTosiHue OT TOYKHU JI0 bubmmoreka [JOK
IUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/dbee22bc
MPsIMOM 10 TNIOCKOCTH

35 VYribl B IPOCTPAHCTBE: Yol bubnmnoreka [JOK
MEK]Ty IPSIMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

16 JByrpaHHBIN yroJ, TUHEHHBII bu6nuoreka IIOK
YroJ1 ABYTPAHHOIO yIja https://m.edsoo.ru/5fa0b3ce

37 JByrpaHHbIi yroJi, TMHEUHBIN bubmuorexa [JOK
yroJ1 ABYTPaHHOIO yria https://m.edsoo.ru/c7c777ed
[IepnieHAUKYIAPHOCTD

13 IUIOCKOCTEH: MpU3HaK bubmuoreka [IOK
MIEPIEHIUKYIISIPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[leprieHAUKYIAPHOCTD

19 IUIOCKOCTEH: MpU3HaK bu6muoreka [IOK
MEPUEHIUKYIIIPHOCTH JBYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEMN
[lepnieHquKyASIPHOCTD

40 IJIOCKOCTEN: IPU3HAK bubnmnoreka [JOK
MEPIEHAUKYIISIPHOCTH IBYX https://m.edsoo.ru/ba75dc57
IJIOCKOCTEMN

A1 Teopema o Tpéx bu6bnuoreka IIOK

NEPNCHAUKYJIIIpax

https://m.edsoo.ru/e4972cdc



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
https://m.edsoo.ru/e4972cdc

4 Teopema o Tpéx bubmmoreka [IOK
MEPIEHANUKYIIIpax https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bubmuoreka [IOK
[EPIEHANUKYIIpax https://m.eds00.ru/9f246736
KonTponbhas pabota no tTemam

m "IlepneHIUKYISIPHOCTD MPSIMBIX bubnunoreka IIOK
U Tiockocten" u "Yriasl Mexay https://m.edsoo.ru/5b971ef3
NPSIMBIMU U TUIOCKOCTAMU"

[ToHsiTHE MHOTOIpAHHUKA,
OCHOBHBIE 3JIEMEHTHI

45 MHOTOI'PAHHHKA, BBIMYKJIbIE U 556;1;11?:;;52/1; 1246873
HEBBITYKJIbIE MHOTOTPAaHHUKH; l
pa3BEpTKa MHOTOTPaHHUKA
[Ipu3ma: n-yronbHas npu3Mma;

TPaHU U OCHOBAHUS MIPU3MBIL;

46 IpsiMasi ¥ HaKJIOHHAs IIPU3MBI; 5;165/17;?:;;52}]:% d63ad
OOKOBas U MOJTHAS TTOBEPXHOCTh :

MPU3MBI
[Tapannenenunen,

47 NPSIMOYTOJIbHBIN bubaunoreka IIOK
napajiesIelne U ero https://m.edsoo0.ru/8a7be683
CBOMCTBA
[Tupamupaa: n-yronbHas
nupamujia, fpaHd U OCHOBAHHE

43 MpaMu/Ibl; O0OKOBas U MOJTHAS bubmuoteka [IOK
IIOBEPXHOCTH IIUPAMUIBL; https://m.edsoo.ru/fblcd0as
NpaBUJIbHAs U yCEUEHHAS
nupamuaa

49 [IpaBuiibHBIE MHOTOTPAHHUKH: bu6nmoreka [IOK



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

HOHSTHE MPABUIBHOTO
MHOTOTPaHHHKA; TPaBUIIbHAS
HpU3Ma M IpaBUIIbHAS
UPaMK/IA; PABUIbHAS
TpeyroJibHas MUpaMuIa u
NpaBUJIBHBIN TETpa’ap; KyO

https://m.edso00.ru/074c8865

[IpencraBieHue o MpaBUIbHBIX

50 MHOTOTPaHHUKAX: OKTa’p, bubmorexa HOK
https://m.edsoo.ru/a0fddSbf
JOZIEKA’Ap U UKOCABP.
CumMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHSI OTHOCUTEIIEHO
TOYKH, MPSIMOH, TIIIOCKOCTH.
51 DJIEeMEHThl CHMMETPHUH B bubmorexa HOK
https://m.edsoo.ru/b9e777d9
nupamuaax,
napajuienenuneaax,
MpaBUJIbHBIX MHOTOTPaHHUKAX
Beluucnenue 31€eMeHTOB
52 MHOTOT'PaHHHUKOB: pEOpa, bubmorexa LHOK
https://m.edsoo.ru/6cdbecef
JUAroHalu, yTrJbl
ITmomane OOKOBOIL
MMOBEPXHOCTHU U MOJHON
53 MOBEPXHOCTHU MIPSAMOM PU3MBI, bubmuorexa [JOK
MJI0IIa/Ib OCHOBAHUM, TeOpeMa https://m.edsoo.ru/37d84157
0 OOKOBOY TOBEPXHOCTHU
IIPSIMOM IIPU3MBI
ITimomame OOKOBOIT
54 IIOBEPXHOCTHU U ITIOBEPXHOCTH bubmuorexka [JOK

MPaBUJIbHOM MUPaMUJIbI,
TeopeMa O TUIoIaan OOKOBOM

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

MIOBEPXHOCTH yCEUEHHON
IIUPAMHUIBI

KonrtponsHas pabora o teme

bubmoreka [JOK

55
"MHororpaHHuku" https://m.edsoo.ru/a95t5¢04
. bubnmoreka [IOK
36 lowsre 06 0bneme https://m.edsoo.ru/7ad0020b
n bubmmorexa [JOK
57 06
DEM THPAMIAB! https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 06
PEM ITHPAMH/H! https://m.edsoo.ru/f47dfefd
. bubnmoreka [JOK
39 OOBEM npamu b https://m.eds00.ru/79¢10312
N bubmuotexa [JOK
60 06
HEM TTHPAMHIIH! https://m.edsoo.ru/2faade3f
b K
61 O0BEM IPU3MBI nommorexa O
https://m.eds00.1u/79853608
but6mmoreka [{JOK
62 &
O0EM mpu3MEL https://m.edso0.1ru/1e053890
n bubnmoreka [IOK
63 OOEM mpu3sMEL https://m.edsoo.ru/482d3f51
64 KontponbHas pabora o teme bubnuoreka [IOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHue, 0600IIEHNE
65 cHUCTeMaTH3alrs 3HaHH. bubmmorexa [IOK
ITocTpoeHue ceuenuni B https://m.edsoo.ru/098bedad
MHOTOTPAaHHUKE
66 [ToBTOpeHue, 0600IIEHNE bubmuoreka [JOK

CHUCTEMAaTH3als 3HaHUH.

https://m.edsoo.ru/f7792ba9



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
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9

Brruucnenue pacctosHuN:
MEXIY ABYMS TOYKaMHM, OT
TOYKH J10 NIPSIMOM, OT TOUKHU 10
IUIOCKOCTH, MEXJY
CKPEIIHBAOIIUMHUCS IIPSIMBIMU

67 HUtorosas KoHTpoILHasA paboTa 1 bubmmorexa TTOK
p p https://m.edsoo.ru/b9146bc0
[ToBTOpeHme, 0600IIEHNE
cHUCTEMAaTU3aLMs 3HAHUH.
Brruncnenue yrioB: Mexmy
but6mmoreka [JOK
68 CKPELIUBAIOIIMMUCS IPSIMBIMU, 1

MEXIY MPSIMOM U IUIOCKOCTHIO,
JBYI'PAaHHBIX YIJIOB, YTJIOB
MEXIY IJIOCKOCTSMU

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



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

11 KITACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
° T u¢poBbI
N Tema ypoka Kontpoasubie | IlpakTuuyeckue Jara uHppoBLIe
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Cdepa u map: nieHTp,

1 paanyc, TuameTp; 1 bubnuorexa [JOK
IUIOLIAIb TTOBEPXHOCTH https://m.edsoo.ru/0341bc2b
cepsl
BzaumHoe pacrnionoxenue

) chepsl 1 MITOCKOCTH; 1 bu6mmoreka [JOK
KacaTelbHast IIIOCKOCTh K https://m.edsoo.ru/bed12a43
cthepe; miomaas cheps
H3o0paxxenue chepsl,

3 ma apHa HHOCKO%TE 1 bubmorexa HOK

P ' https://m.edsoo.ru/be15f7£2
Cedenus mapa
unuaapuueckas
MOBEPXHOCTb,
oOpa3yroue

4 I/Iﬁl/lg WYECKOMN 1 bubmorexa HOK
HIIHHAP https://m.eds0o.r/6054b8c1
MOBEPXHOCTH, OCh
UAJIMHIPUYECKOM
MOBEPXHOCTHU
Hunusap: ocHOBaHUS U
O0KOBast MOBEPXHOCTb,

bubmunoreka [JOK
5 oOpa3syromas 1 oChb; 1

IUIOA L OOKOBOH U
MOJIHOW TTOBEPXHOCTH

https://m.edsoo.ru/188f6216



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 KJTIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
NpoOBEPsSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJabrarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUIMU: TOUKA, MPsIMas, INIOCKOCTh
75 [IpyMeHsSTh aKCMOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX IMPH PELICHUH
' r€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh MNOHATHUSAMHU: MAPAUIETBHOCTh W NEPHEHIUKYISIPHOCTD
' MPSAMBIX U IJIOCKOCTEMN
74 KnaccudunupoBaTe B3aMMHOE pacloiOXEHHE MPSIMBIX U IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: ABYTPAHHBIN YroJl, TpaHU JBYT'PAaHHOTO YIJIa,
7.5 pedpo ABYTpaHHOTO yTiia, TUHEHHBINA YTOJI IBYTPAHHOTO YTJIa, TPayCcHas
Mepa IBYTPaHHOIO yria
6 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, TPaBUIbLHBI MHOTOTPAaHHUK
77 Pacno3naBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MHMpaMujia, Mpu3Mma,
' MPSIMOYTOJIBHBIN MapajuieNenuIe], Kyo)
KnaccudumupoBarh  MHOTOTpAaHHHMKH, BBIOMpas  OCHOBAaHHS  JJIA
. Kinaccupukanud  (BBIMYKJIBIE U HEBBINYKIble  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPSAMBIE ¢  HAKIOHHBIE TIPHU3MBI,
napasuieNenune /bl
79 OmnepupoBatb MOHSITUSIMHU: CeKyImas TUIOCKOCTb, CeueHue
' MHOTOTPaHHUKOB
710 OOBSACHATh TPUHIUIBI  TOCTPOCHUS  CEUYCHUH  MHOTOTPAHHUKOB,
' UCIIOJIB3YS METO/I CIIEZIOB
711 CtpouTh ce4YeHHs MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH

(BBIHOCHBIE) TUIOCKHME YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (puryp:




BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aaa4i Ha HAXOXKIACHUC TCOMETPUICCKUX BCIUYHH 110 06pa3uaM
W aJIrOpuTMaM, IPUMCHSS HU3BCCTHBLIC aHAJIUTUYCCKUC MCETOAbI IIpH
pe€iCHUM CTAHAAPTHBIX MATCMATUUYCCKHUX 3aJa4d Ha BBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYM:A TOYKAMH, OT TOUKU OO HpHMOfI, OT TOYKH OO

IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS IMPAMBIMHA

7.13

Pemrate 3aa4i Ha HAXOKIACHUC TCOMETPUICCKUX BCIUYHH 110 06pa3uaM
Wik aJlroputMam, IPHUMCHSAA H3BCCTHBIC AHAJIMTUYCCKHUE MCTOIbI IIPpH
pPeIICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJad Ha BBIYHUCJICHHUC YTIJIOB
MCKAY CKPCIINBAIOIMIUMUCA IIPAMBIMU, MCKIY HpﬂMOﬁ Hn IINIOCKOCTBIO,

MEXKy INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Beruncnsate 00bEMBI W TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nmupaMua) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIIATH COOTHOIICHHUS
MEXIY IIOLIASIMU MMOBEPXHOCTEH, o0BEMamu MOTI00HBIX

MHOTI'OI'paHHUKOB

7.15

OnepupoBarh MOHATHSAMHU: CUMMETPHUSL B IMPOCTPAHCTBE, LIEHTP, OCh H

IJIOCKOCTb CUMMCTPUU, HEHTP, OCh U IIIIOCKOCTh CUMMCTPHUHU (pI/Il"ypBI

7.16

W3BnekaTtb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTL reOMCTPHUUCCKUC (I)aKTLI IJIA pCIICHUS CTCPCOMCTPHUUCCKUX
3aaa4, IMpCarojJararomux HCECKOJBbKO IHIaroB pCliCHUs, €CJIM YCIOBUA

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

7.18

[IpumensTh mpocCTeilline MNpPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a1

7.19

IIpuBOAUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U

KHN3HH, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[TpuMeHsTh MOTy4YEHHbIE 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATh peasibHbIE
CUTyallud M NPHUMEHATh HW3Yy4YEHHBIE IIOHATHS B IIpOLIECCE IIOMCKa
penieHus MaTE€MaTHYECKH chopMyIHpOBaHHON pOoOIIEMBI,
MOJIETTMPOBATh peajbHbIE CUTyallud Ha S3bIKE '€OMETPHUM, MCCIIENOBATH
MIOCTPOCHHBIE MOJIEIN C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHSITUHA U
TeopeM, amrnapara ajareOpsl, perarh NPaKTHUECKUe 3aau, CBI3aHHBIE C

HaXO0XIACHUCM I'COMETPUICCKUX BCINYIHNH




11 KIIACC

Ko IIpoBepsiemble NMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeILHON MPOrpPaMMBbI CpeIHero o01ero odpasoBanus
pe3yJabTara
6 ['eomeTpus
OnepupoBaTh HOHATHIMH: IHJIMHIPHYECKAsi TOBEPXHOCTh, 00pa3yromye
6.1 MWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHHYECKas MOBEPXHOCTD,
' oOpasyionie  KOHHYECKOH  TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI TIOYYCHHS TEJT BpAIICHUS
6.4 KnaccudumupoBars B3auMHOE pactiofiokeHHe cephl U TIIOCKOCTH
OnepupoBaTh TOHSATHSIMH: IMAPOBOW CETrMEHT, OCHOBAHHWE CErMEHTa,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOM, OCHOBAHHE LIAPOBOIO CIIOSI, BHICOTA
IIApOBOTO CJI05, IIIAPOBOU CEKTOP
6.6 Beraucnare  00bEMBI M IUIOHIANM  TTOBEPXHOCTEH TN  BpAIICHUS,
' TEOMETPHUECKUX TeJl C MPUMEHEHHEM (popMyT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy Hu
6.7 OTIMCaHHBIN OKOJIO cdepsl, chepa, BMcaHHAS B MHOTOTPAaHHUK HITH TEIO
BpallleHus
63 BbluMcnsTh COOTHONICHHS MEXIy IUIOMAASMH TOBEPXHOCTEH H
' 00BEMamMu TOJJOOHBIX TeIl
6.9 N3o00paxkaTs u3yuyaembie QUTYPHl OT PYKA U C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIONHATE  (BBIHOCHBIC) TUTIOCKHE YEPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXYy, COOKY, CHHU3Y; CTPOUTH CEUEHHsS Tel
BpAIICHUS
W3BnekaTh, MHTEPIPETUPOBATh M NPeoOpa3oBHIBATE HH(OPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, NpPeICTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTe reomerpuueckue (HakThl A PEMICHUS CTEPEOMETPHUUECKUX
6.12 3aja4, MPenoiararoliiX HECKOJbKO IIaroB pPELIeHHs, €CJIU YCIOBHS
MPUMEHEHUS 33]IaHbl B IBHOU (opMme
6.13 OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BrmomaaTe HCﬁCTBHﬂ CJIOKCHUA BCKTOPOB, BBIYUTAHUA BCEKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCJIO, O6’b$ICH$ITB, KakKUMH CBOMCTBAMHM OHH

o0JazaroT

6.15

HpI/IMeHﬂTB IpaBHJIO IIapaJuICICuIcaa npu CJI0KCHHU BEKTOPOB

6.16

OHCpI/IpOBaTL MNOHATHUAMU: ACKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBC,
BCKTOp, MOAYJIb BCKTOpPA, paBCHCTBO BCKTOPOB, KOOPAMWMHATHBI BCKTOPA,
yroai MExay  BEKTOpPaMH, CKaJIIpHOC  HPOU3BCACHHUE  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB U IPOU3BEACHHE BEKTOpA Ha YMCIIO, YTOJ
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/ICHUE, PACKIIaAbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

33.IlaBaTL IIJIOCKOCTh YPAaBHCHHECM B ﬂeKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

Pematp HpOCTCﬁH.IHC reOMCTPpUYCCKUC 3aJa4d Ha IMPUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

6.20

Pemartr 3agaum Ha J0Ka3aTEIbCTBO MaTEMaTHUECKUX OTHOIIEHHH U
HaXO0XXACHUEC T'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HIIN aJIrOpUTMam,
IMPUMCHSA HN3BCCTHBIC METObI npu peICHUU CTaHAAPTHBIX

MAaTEMATHYCCKUX 3ada4

6.21

[IpuMeHATs TpOCTEHIINE IPOTrpaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

IIpuBoaUTH MpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HH, pACIIO3HABATDH IPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpumeHnsTh mMONydYeHHBIE 3HAHMSA HA TNPAKTUKE: aHATU3UPOBAThH
peanbHbIe CUTyallud W TNPUMEHATh W3YyYCHHBIE IOHATHS B IIpoIiecce
IOMCKA pELICHUSs MaTeMaTu4ecku c(opMyIupoBaHHONH MpPOOIEMBI,
MOJICIIMPOBATh PeajbHbIC CHTYallud Ha S3bIKE TEOMETPUH, UCCIIEI0BATh
MOCTPOCHHbBIE MOJIEIM C HCIIOJIb30BAHHUEM TI'€OMETPUUECKUX MOHATUH H
TeopeM, armapara anreOpbl, peraTh MPaKTHYECKUE 3aa4M, CBSI3aHHBIE C

HaXOKACHUEM I'€COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

HPOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsiMas, IUIOCKOCTb, HPOCTPAHCTBO.
[TousiTue 00  aKCMOMATUYECKOM  IMOCTPOEHUM  CTEPEOMETPUHU:  AKCUOMBI

CTCPCOMCTPHU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacmonokeHue IpsAMBIX B IPOCTPAHCTBE:  IEpPECEKaroLIuecs,
napajuleJibHble U CKpeluBaromuecs npsmele. [lapannenbHOCTb NOpsSMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IApaJUIeNIbHBIE MpsIMbIE B  INPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSMBIX, MAPAUICIBHOCTh MPSMOM U IUIOCKOCTH. YTJIBI C
COHAIIPAaBJICHHBIMU CTOPOHAMH, YTOJ MEKIY MpPSAMBIMM B  IIPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEN: NMapajulebHbIE MJIOCKOCTH, CBOMCTBA MapaljesIbHbIX
miockoctei. [Ipocteitmme mpocTpaHCTBeHHBIC (DUTYpPHI HAa IIOCKOCTH: TETPadp,

KyO, apayuieNenumne/1, IOCTPOCHNE CEUeHU I

7.3

[lepneHIUKYISIpHOCTh MPSMOM M IUIOCKOCTH: INEPHEHAMKYJSPHbIE IPSIMBIE B
IIPOCTPAHCTBE, NPAMBIE MApAJUICIbHbIE U NIEPICHAUKYJIISIPHBIE K INIOCKOCTH, ITPU3HAK
NEPHEHAUKYIISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHAUKYIIAPHOU
IUDIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIOJd MEXAY MPAMOA H IUIOCKOCTBIO,
JBYTpaHHBIA Yroj, JMHEWHBIA yroia JByrpaHHoro yria. llepnengukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT MPsIMOM M0
IUIOCKOCTH, MPOEKIUs (PUIyphl Ha IUIOCKOCTh. [lepmeHauKyIsIpHOCTh TIOCKOCTEH:
NPU3HAK  TEpPIEHIUKYJISAPHOCTH  JBYX  IUIockocte. Teopema o  Tpéx

NEPpNCHAUKYJISIpax

7.4

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yrosmpHas
npu3Ma, TPaHU U OCHOBAHMS IMPU3MBI, NpsiMas U HAKJIOHHAs NMPU3MBbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamienenunen, npsMOyToiIbHbIN HapaJlIeIeHIIe ]
U ero ceoucrsa. [lupamuna: n-yroibHas nupamMuaa, TpaHd U OCHOBAHUE MTHUPaMUIBL,
OOKOBasl M IOJIHAS MOBEPXHOCTh MUPAMUJIbI, IPABUJIbHAS U yCEUEHHAs NMUpaMUA.

ONEeMEHTHI INpu3Mbl MW MNUPAMHUIBL. HpaBI/IHBHHe MHOT'OTPpAHHUKH: ITOHATUC




MPaBWJIBHOTO MHOTOTpaHHMKA, TMpaBWiIbHAs MNpU3Ma U MpaBWIbHAS MHPAMUAA,
NpaBUiIbHAs TPEYroyibHAs MUPaMUa U MPaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O MpaBWIbHBIX MHOTOTPaHHMKaX: OKTa’Jp, AOAEKa’ap U ukocadapyrue CeueHus

MMPU3MBbI U ITUPAMHUbI

7.5

CI/IMMeTpI/IH B IIPOCTPAaHCTBC. CHUMMCTPHA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMCHTHI CUMMCTPUHU B IMUpaMUIax, MapajiiCJICnruIcaax, nmpaBUJIbHbIX

MHOTI'OI'paHHHUKax

7.6

Brruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yrisl. [lnomans
OOKOBOIl TIOBEpPXHOCTM U IIOJIHOM NOBEPXHOCTU MpPSMOW MNPU3MBI, IUIOMIAb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOr npu3Mebl. [1momane 60koBoi
MOBEPXHOCTU M TOBEPXHOCTH IIPABWIBHON MNHpamMHUAbI, TeOopeMa O IUIoLaau

yceuénHoi nupamuasl. [Tonsitue 06 06béme. OObEM MUPAMUIBL, TPUIMBI

7.7

[TogoGHbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEXTY TIJIOMIAISIMHA TIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KJIACC

Kona

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6

I'eomeTpus

6.1

HI/IJ'II/IHI[pI/ILIeCKaH IMOBCPXHOCTD, 06p33y10H_[I/I€ HHHHHﬂqueCKOﬁ IMOBCPXHOCTU, OCb
HHHHHHquGCKOﬁ ITOBCPXHOCTH. ]_II/IJII/IHI[pI OCHOBAHHS M OOKOBas IMMOBCPXHOCTD,

oOpa3yromas 1 0Ch, TUIOIIah OOKOBOW U TIOJIHON TTOBEPXHOCTH

6.2

Konunueckasi moBepXHOCTh, 00pa3yrolie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW ToBepXxHOCTU. KOHyC: OCHOBaHME W BepIIMHA, O0Opa3ylomias U OcCh,
oAb OOKOBOM M TOTHOW TOBEPXHOCTH. YCEUYEHHBIN KOHYC: 0Opasyioniue u

BbBICOTA, OCHOBAHUA U OoKkoBas ITOBCPXHOCTH

6.3

Ccdepa u map: ueHTp, paauyc, IMamMerp, MIONaab MOBEPXHOCTH cdepbl. BzanmHoe

PacCIIOJIOKCHUC C(i)epbl H IINIOCKOCTH, KacCaTCjabHas IINIOCKOCTb K C(I)epe, niaomaab

cepbl

6.4

N3o06paxeHnue Tea BpalleHus Ha MI0CKocTH. Pa3BépTka nunuHapa 1 KoHyca

6.5

KoMmOuHanmu Ten BpamieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHUK, OIHMCAHHBINA

okoJio chepsl, chepa, BMcaHHAs B MHOTOTPAHHUK, WK TEJIO0 BPAICHUS

6.6

[Tonsitue 060 o0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJBHOTO Tapajuienenunena U ciaenctsus u3 He€. OOBEM IHIUHIpA,

KoHyca. O0bEM 1apa u miomaab chepsl




[TogoOubie Tema B mpoctpancTBe. COOTHOWIEHWS  MEXKAY  IUIOMIAIIMU

67 MOBEPXHOCTEH, 00hEMAMHK MTOTOOHBIX TEJ
6.8 Ceuenus nuinuHApa (MapauieNbHO W TMEPIEHIUKYISPHO OCH), CEUCHUS KOHYycCa
' (mapanienbHOEe OCHOBAHUIO U MPOXOSAIIECE Yepe3 BEPUINHY ), CEUEHUS IIapa
Bekrop Ha miockoctd u B mpocTpaHcTBe. CIIOXKEHHWE W BBIYMTAHHUE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpa Ha uuciio. Pa3noxeHue BeKTopa 1o TpéM HEKOMILIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. Pemenune 3amad, CBA3aHHBIX €
IIPUMEHEHNEM MTPABUJI ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BEKTOpA.
6.10 [Ipocreiimue 3amauu B KoopJAuHATaxX. YTosu Mexay Bekropamu. CkansipHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIIOB MCXKAY NPAMBIMU W IIJIOCKOCTAMMU.

KOOp,Z[I/IHaTHO—BeKTOpHI:Jﬁ MCTOI IIPpU PECIICHUU I'€OMETPHUICCKUX 3adaY




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

Kon IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJIbTATaM OCBOEHUS
MPOBEPAEMOro OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero
TpedoBaHMS oOpa3oBaHus

Brnanenue meronamu JI0Ka3aTeNbCTB, AJTOPUTMAMH PEIICHUS 3a1ad;
yMeHHe (GOpMYIHpPOBaTh M OINEPUPOBATH IOHATHSIMU: OIpEJCIICHHE,
aKcHOMa, TeopeMa, CJIEACTBHE, CBOMCTBO, IPU3HAK, I0KAa3aTeNlbCTBO,
pPaBHOCWIIbHBIC (POPMYITUPOBKH; IPUMEHATH UX; YMEHHE (OPMYITUPOBATH
0o0paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HUCIIOJIB30BATh METOJ MaTeMaTHYeCKOH WHIYKIUH;
NPOBOJIUTH JIOKAa3aTeJbHBIC PACCYXIEHHUs TpH pelIeHUH 3ajad,
1 OLICHMBATh  JIOTMYECKYIO  TPAaBHJIBHOCTH  PACCYXICHHWH;  yMEHHE
ONIEpPHPOBATH TMOHATUAMHU: MHOXKECTBO, MOJMHOMXECTBO, ONEPALUU Ha
MHOXKECTBAMH; yYMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
ammapar JUIs OIMCaHUs PEaTbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a1a4, B TOM 4YHCIIE W3 JAPYIHX Yy4eOHBIX IIPEIMETOB; YMEHHE
OINEepHPOBATH MOHATUAMHU: Tpad, CBA3HBINA rpad, AepeBo, IUKI, Tpad Ha
IUIOCKOCTH; yMEHHE 3a/JaBaTb M OMNHCHIBATh TIpadbl Pa3TUIHBIMH

croco0amu; UCIOJIB30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue OnepupoBaTh MOHATHAMU: HATYPAJIbHOE YMCIIO, LEJI0€ YHCIIO,
CTEIEHb C LEJBIM ITOKa3aTelIeM, KOPEHb HaTypaJbHOM CTEIEHH, CTEIICHb
C palMOHAIBHBIM  IIOKa3aTelleM, CTENEHb C  JIEUCTBUTEIIbHBIM
nokaszareiaeM, Jorapupm 4YHCIa, CHHYC, KOCHHYC U  TaHICHC
IIPOU3BOJIBHOIO YHUCJA, OCTAaTOK II0 MOIYJIIO, PalUOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO0,  MHOXECTBA  HATypajbHbIX,  LEINbIX,
2 palMOHAIBbHBIX, [JEHUCTBUTEIBHBIX 4YHUCEJ, YMEHUE MHCIOJIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBIIMA OOIIMI AETUTEeNb U HauMEHbIIIEe
o01iee KpaTHOe, adropuT™ EBKiIMIA MpH pelIeHnu 3a/1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3UIMOHHBIMH  CHUCTEMaMH  CUYUCIICHHMS;  yYMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYE€HUI M mpeoOpa3oBaHUs BBIPAXKEHUH CO

CTeNeHs MU M JorapudpmMamMu, npeodpa3oBaHus JIPOOHO-pAIMOHATBHBIX

BLIpa)KeHPIfI; YMCHHEC ONCPUPOBATH IMOHATHAMU: MOCICAOBATCIIBHOCTD,




apudmernyeckas rporpeccus, reoMeTpuuecKast Iporpeccus,
OeckOHeUyHO yObIBaroIlass TeoOMETpUYecKass IMpPOrpeccus; yMEHHE
3aJ1aBaTh MOCJIE0OBATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepUpoBaTh IOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOJYJIb U apTyMEHT KOMIUIEKCHOIO
yuciaa, ¢opmMa 3almucH  KOMIUIEKCHBIX 4Hcen (TeoMeTpuyeckas,
TPpUrOHOMETpHUUYecKas U  anreOpavueckas); YMETb  IPOU3BOAMTH
apudMeTHUecKue JeHCTBUS C KOMIUIEKCHBIMU YHWCJIaMH; TPUBOJUTH
IpUMEpPhl  HCIOJIb30BAHUSA  KOMIUIEKCHBIX  YHCEN,  ONEepUpoBaTh
NOHATHAMM: MaTpuma 2x2 wm  3X3, oOIpenenuTenb MaTpULBI,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHrne omnepupoBaTh MOHATHUSAMU: pPAMOHAIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTETEHHbIE, JIOTapu(pMUUECKHe, TPUTOHOMETPHUUECKHE
ypaBHEHUS U HEPABEHCTBA, HUX CHCTEMbI, YMEHHE OIEpPUPOBATh
MOHSTUSIMH: TOXAECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWJIHHOCTH
YpaBHEHUH, HEpPaBEHCTB U CHUCTEM; yMEHHE pellaTb YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOINBIO PA3IMYHBIX MPUEMOB; pEIIaTh
YpaBHEHHS, HEPABEHCTBA U CHCTEMbl C TMapaMeTpoM; MPHUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUsS MaTeMaTHYECKUX

3aJla4 ¥ 3aaa4 U3 pas3IndIHbIX obnacrei HAaYKHU U peaﬂBHOﬁ KHN3HU

VYMeHHe OmnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
HNEPUOJIMYHOCTh (PYHKIIUHM, OrpaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
GyHKIHMH, SKCTpeMyM (YHKIIMH, HAaUOOJbIIIee U HaUMEHbIIee 3HAYCHUS
(GYHKIMU HA IPOMEKYTKE, HeMIpephIBHAS (DYHKIHS, aCHMOTOTHI rpaduka
GyHKIMH, TIepBas U BTOpas Npon3BoaHas (PyHKIMH, TEOMETPHUYECKUN H
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpasHas, ONpeneTEHHBIN
MHTETpajl; YMEHHE HAXOIUTh AaCHUMNOTOTHI rpaduka (DyHKIUH, yMEHHUE
BBIUUCIIAT TPOM3BOJHBIC CYMMBI, HPOHM3BEACHHUS, YACTHOTO H
KOMITO3MIMHN (DYHKIMH, HaXOAWTh YpaBHEHHE KacaTeNbHON K Tpaduky
(GYHKUMU; yMEHUE HAaXOIUTh NPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIOJIB30BaTh MNPOM3BOAHYIO JUIS HCCIENOBAaHUS (DYyHKIWH,
HAXOJUTh HAMOOJbIIME M HAUMEHbIIWE 3HAYECHUS (YHKIMHA; CTPOUTH
rpa¢Ku MHOTOWJICHOB C HCIIOJIb30BAHUEM ammapaTa MaTeMaTHYECKOTO
aHanu3a; NPUMEHATh NPOU3BOJHYIO IS HAXOXKIEHHUS HAWIY4IIero

pE€iCHuA B IHNPHUKIAJHBIX, B TOM YHCJIIC COIHAJIBHO-DKOHOMHWYCCKUX M




¢u3HYecKuX 3a7avyax; HaXOAUTh TUIOMAAN M O0BEMBI (UTY C MTOMOIIBIO
MHTErpajia; NpPUBOJAUTH MPUMEPHl MATEMATUYECKOI'O MOJEIMPOBAHUS C

MOMOIIbI0 Tu(depeHITnaTBHBIX YpaBHEHUI

YMeHue omnepupoBaTh TMOHATHAMHU: rpaduk QyHKIUH, OOpaTHas
(GYHKIMS, KOMITO3MLUS (QYHKIHHA, JUHEeWHass (QyHKIMS, KBaJpaTHYHAs
byHKIHA, panmoHaIbHast byHKIHA, CTeTIeHHasI byHKIHA,
TPUTOHOMETpUYecKne  (QyHKIMH, OOpaTHbIE  TPUTOHOMETPHYECKUE
¢yHKIMHM, TIOKa3aTenbHas M Jorapudmuyeckas (YHKIHH; YMEHHE
CTPOUTHh TpaUKH H3yYCHHBIX (DYHKIMH, BBHINOIHATH NpPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCTIOIB30BaTh TPAPUKH IS U3yUEHHsI TIPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3aJad U3 JPYTUX YYEOHBIX MMPEIMETOB H
3a71a4 M3 peabHON JKU3HU; BBIPAXaTh (OPMYJIaMH 3aBUCHIMOCTH MEXITY
BEJIMYMHAMY; HCIOJB30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
pelieHns ypaBHEHH, HEPAaBEHCTB M 3a/1a4 ¢ TapameTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOJXKECTBA pEIICHUH YpaBHEHHH,

HEPABCHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3a/1aud pa3HbIX THUIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HaJIOTH, 3aJa4i U3 00JaCTH YIpaBJiICHUS JIUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHS, HEPaBEHCTBA M HX
CHUCTEMBI MO YCIIOBUIO 3aJa4M, HMCCIIEOBATh IOJIYYEHHOE PEIICHUE U
OIICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; yYMEHHE MOJEINPOBAThH
peanbHbIE CUTyallUM Ha $3bIKE MATEMATUKH; COCTABIISTH BBIPAKCHHUS,
YpaBHEHHS, HEPaBEHCTBA M MX CHCTEMbl [0 YCJOBHIO 3a/ayW,
UCCIEAOBAaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BaHUEM ammnapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PEe3yabTaT

YMeHne onepupoBath MOHATHSIMU: CpeiHee apuMeTuyecKoe, Meauana,
HauOoJplllee M  HAaWMEHblIee 3HAYEHUs, pa3Mmax, JucCIepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
UMHTEPIPETHPOBATh HH(GOPMAIMIO, TMPEACTaBICHHYI0 B Taliuuax, Ha
auarpammax, rpaukax, OTpaskarollyro CBOMCTBA pealibHbIX MPOLECCOB U
SBJICHUI; TIPEICTABIATh HH(POPMALIHUIO C TIOMOIIBIO TAaOJIMIl U AUArpamM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpau4eckux METOJOB U  JJEKTPOHHBIX  CpPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOJIOAEHHMS C TIOMOINBIO JAMarpaMm

pacccuBaHud U JIMHEMHOMN perpeccuun




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

12

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 3J1eMEHT COAEPKAHUS

Kon

1 Yucna v BIYKCICHUS

1.1 Harypanbnsle u nensle yncina. [Ipu3Haku 1e1MMOCTH LETbIX YUCET

- Pammonanbupie  ymcna. OOBIKHOBEHHbIE M JECATUYHbIE JIpOOM, MPOLEHTHI,
' OecKOHEYHbIE EPUOANUECKHE JPOOH

13 ApudmeTnuecknii KOpeHb HaTypajibHOW cTeneHu. JlelcTBus ¢ apupmeTHyecKuMu
' KOPHSIMHM HaTypaJIbHON CTETIEHH

14 Crenens ¢ nenbiM nokaszaresnem. CTeneHb ¢ paluoHalbHBIM Noka3areneM. CBoiicTBa
. CTEIEHU

s CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. /lecaTnynble U HaTypaibHbIE JOrapupMbl

HevictBurenbHble  4uciaa. ApudMeTHYECKHE Omepaluu C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHbIe BEIYMCIICHUS, TIPAaBUIIa OKPYTIJICHUS, TPUKHUIKA U OLIEHKA
pe3yibTaTa BEIYACICHUN

1.8 [TpeoOpa3oBaHre BbIpaXeHHM

1.9 KommuiekcHeie uncna
2 YpaBHEHMs 1 HEPABEHCTBA

2.1 Lensle u 1poOHO-paliOHAIbHBIE YPaBHEHUS

2.2 Hppanuonaibuble ypaBHEHUS

23 TpuroHomeTpruyeckue ypaBHEHUS

2.4 [ToxazarenbHbIE U TOTapUPMUUECKHE YPaBHEHUS

2.5 L{enbie 1 IpOOHO-pallMOHAIBHBIE HEPABEHCTBA

2.6 UppannonanbHbie HEpABEHCTBA

2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABCHCTBA

2.8 TpuroHomeTpruuecKkue HEPABEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Martpuia cucTemMsl IMHEWHBIX ypaBHEeHUH. OnpeaennTesnb MaTpUILIbL




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-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






