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PaGouass mporpamma yde6HOTO Kypca «['eomerpus» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIONIIIMU OCHOBY JUII CaMOPA3BUTHSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA IPAKTUYECKOH 3HAYUMOCTHIO METANpPEIMETHBIX W
MPEAMETHBIX PE3YJIBbTaTOB OOYYCHHS TC€OMETPHU B HAIPaBICHUH JUYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJILHON MaTeMaTH4eCcKou
IPaMOTHOCTH, U3YUYCHUS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKICHUU TCOMETPHUUCCKUX
aOCTpaKIMii, COOTHONIICHHH PEATBHOTO WM HIACANTBHOTO, XapaKTepe OTpaKEHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO0 MOJICITUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PECHUS
yYalIUXCs, a TaKKe KauyeCTB MBIIIJICHUS, HEOOXOAMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBisieTCs OAHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MeIUIeHWe, (HOPMUPYEMOE TPH HM3YYCHHH OOYyYarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LETIOYKN JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIIECHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIPOBEpPraTh
TUMOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX JeATENbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJIbHOrO ObITHS, (opma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCIOBHE YCIENTHOTO TO3HAHUS W AKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4E€OHOM M TPYIOBON NE€ATEIBLHOCTH,
SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmupoBaHHsS y OOYyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak



Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH [0 MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O01eoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETEeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W  JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE NIpeJHAa3HA4YeHa JIsl
OOy4YaronIMXcs CPpeHEN MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
co crnenu@uKod TEOMETPUHM U HEOOXOJAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHu UMEIOT BO3MOXKHOCTh HU3Y4YUTh T'€OMETpHUIO OoJee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHATBHOU ESITEIHLHOCTH.

JlocTHkeHHE LeM OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpaIleHUs
KaK O BOXHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh Pa3HbI€ SIBICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEXKaX, MOJACISIX U B
pearbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlad Ha TIOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATHUSIMU O
MHOTOTPaHHHUKAX U TeJaX BPAIIeHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  QJIFOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHupoBaHWEe yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajJad U 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaJTbHBIX u TBOPYECKHUX CIOCOOHOCTEM
OoOydJarommMxcsi, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue byHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
r€OMETPUU: YMEHUE paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX



MNOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHBIX >KU3HEHHBIX
CUTYyallHsIX M MpPHU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl U 3aKOHOMEpHOCTeH, (OopMynupoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN aImapar Juisl PELICHHs IPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJyYECHHBIEC PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a]ad, pelIaeMbIX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHUs, U ONPENEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K
JAJbHEUIIIEMY U3YyYECHUIO NPEIMETA.

[Tpenmourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKON JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
y4aluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUsA 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  ONEPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «I'eomerpum» B 10-11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUHN
pacrpenensercs He TOJBKO II0 COAECPKATENIbHBIM JIMHUAM, HO W IO TrojaMm
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero ooOpa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUYECCKHUMHU
MOHATHUSIMU Y HABBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN O0Yy4YaloIMUXCs, pacluupsis U
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yudeHnue reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IApaJUICNIbHbIE TNPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iuiockocte. [lpocTeiliie mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TE€OopeMa O MpsiMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpsSIMOM 10  TUIOCKOCTH,  TPOEKUusi  (GUrypbl  Ha  TUJIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPaAMUJIa; MNpaBUJIbHAs TPEYroJibHasi MHUpPaMHUAA M TPABHIbHBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTU NPABUIBLHON MUPAMUJIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroiue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOoHYC: ocCHOBaHME U BepilinHa, 0Opa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IUIOCKOCTH;, KacaTeslbHas MIIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOrPAMMBI  Y4EOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

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

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMaTHYECKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlMCH Ha NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHHWH JUIs pEIICHUS 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOHW KaK CpPEJICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKPYICAIOWe20  MUpa,  NpUMeHeHue  J10SUYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUST  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHus ydyeOHOM 3amauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECcCa, a TaKKe BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIlCICHHbIC Ha MMOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATENBHOCTH, TUIAHUPOBATH OPTAHMU3AIIUI0 COBMECTHOM
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOI YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH PELICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHMS WIM HENOCTHKEHUS PE3YJIbTAaTOB IEATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM Yroyl JBYIpaHHOIO yIJa; rpajycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PAaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3MA,
NPSIMOYTOJIBHBIN Napajijiesienunes, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ce€YeHUs MHOTOIPAHHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEJIIMYMH 10 00pa3liam Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3a1aun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEJIMYUH IO 00pas3nam Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.



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

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIHPOBAaHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHIATHAMHU: [WJIMHIPUYECKAs TOBEPXHOCTh, 0O0pa3yroIIue
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yronrue KOHHIECKOH TOBEPXHOCTH, KOHYC; c(hepruyeckas moBEpXHOCTb.

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

OOBSACHITH CTOCOOBI TTOJTYYEHHUSI TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHWE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beruucnsate  00BEMBI M TJIOMIAMM  TOBEPXHOCTEH Tel  BpalieHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BBIYUCISITE COOTHOMICHHS] MEXKIY IUIOMAIMU TMOBEPXHOCTEH U 00BEMaMu
OA0OHBIX TEII.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MpPeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHSITH, KAKUMHA CBOMCTBAMHU OHU 00JIaJIaIOT.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMmeTrpuueckue ¢akThl ISl PEHICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUWA W
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPECOMETPUUECKUX 3a7ad.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B NPOLECCE IOUCKA PEIICHUSA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKAECHUEM T€OMETPUUECKUX BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Kontpoabhubie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 Brexettite B cepeomeTpiio 10 https://m.edso0.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapamienbHOCTH IPSIMBIX U IIIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/1c209e37
bu6nmoreka [JOK
> MrororparHKi1 1 L https://m.edso00.ru/1c209e37
" bubnuotexa [JOK
6 9 1
OOBEMEI MHOrOTPaHHHKOB https://m.edso00.ru/1c209e37
7 IloBTOpEHME: CeueHus, pacCTOSHUA U 4 1 bubnuoreka [IOK
YTJIBI https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P KonTpoJbHble IIpakTH4eckue (p )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
1 Teua ppauieHus 12 https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
2 1
OOBEMbI TeN > https://m.edsoo.ru/1c209e37
BekTopsl 1 KOOpIMHATHI B bubmmoreka [JOK
3 10 1
MIPOCTPaHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bubnunoreka LIOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne T DJlIeKTpoHHbIe U pOBbIE
eMa ypoka
n/n P Beero | omTpoabmbie | Tlpatwueckue | o5h430pa e bHBIE pecypebl
padoTHhI padoThI
OCHOBHBIE TIOHSTHS CTEPEOMETPUU: TOUKA,
npsimMasi, II0CKOCTh, IpocTpaHcTBo. [IpaBuiia Eub 10K
noIMoTeKA
1 M300paKeHHs Ha PUCYHKaX: N300pakeHUs 1 https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, apaJlIeNIbHBIX TIPAMBIX T '
(OTpe3KOB), cepeAHBI OTPE3Ka
5 [TonsiTHs: MepeceKarourecs MmI0CKOCTH, 1 bubnnoreka [JOK
nepeceKaromrecs npsamas 1 miocKocTh https://m.edso00.ru/2d8a9c99
3 [TonsiTHst: mepeceKarourecs MmIoCKOCTH, 1 bubnnoreka [JOK
MEPECEKAOIIMNECS MPAMAasi U INIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTPaHHUKaMH, Eub 10K
noIMoTeKa
4 n300pakeHre MHOTOIPaHHUKOB Ha 1 https://m.edsoo.ru/a63959¢d
PHCYHKaX, Ha POEKIIMOHHBIX YEPTEKAX T '
HauanpHble cBeZieHHs 0 KyOe U UpaMHu/Ie, Eub 10K
" noIMoTeKa
5 ux pa3BeépTKku U Mozenu. CeueHus 1
https://m.edso0.ru/b30dff38
MHOTOTPaHHHKOB
HauanpHbIle cBeZieHNs 0 KyOe U UpaMHu/Ie, Eu6 OK
i} nOIMoTEKA
6 ux pa3BépTku U Mozenu. CeueHus 1 1
https://m.edso0.ru/3d8ffd32
MHOT'OI'PaHHHUKOB
[Tonatue 06 akcHOMAaTHYECKOM ITOCTPOSCHUH Eub 1OK
nOIMOTEKA
7 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U 1
https://m.edso0.ru/Occ5c4fe
CJIEZICTBUS U3 HUX
8 [Tonarue 06 akCHOMAaTHYECKOM ITOCTPOSHUH 1 bub6nuorexa [IOK



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
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

CTEPCOMETPHHN: aKCUOMBI CTCPEOMECTPUU U
CJIICACTBHA U3 HUX

https://m.edso0.ru/239c8ch4

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

bu6mmoreka [IOK

9 epeoMe : epeoMe
CTCPCOMCTPHH: AKCHOMBI CTCPCOMCETPHI 1 https://m.edsoo.ru/65c6b106
CIIEIICTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHUYECKOM IMMOCTPOCHUH
10 CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUA U bubmnorexa [IOK
p pHH: p p https://m.edsoo.ru/258fc245
CJIEZCTBUS U3 HUX
B3anMHOE pacnosiokeHue NpsiMbIX B
11 IPOCTPAHCTBE: IIEPECEKAIOIINECS bubnnorexa [IOK
pocip - 1ep = ’ https://m.edso00.ru/1a2520f6
napajuIeIbHbIC U CKPEIINBAIOIINECS TIPSIMBIC
[TapayenbHOCTh MPSMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: MMAPAJUICIIbHBIE IIPSIMBIC B bubnnorexa [HOK
MPOCTPAHCTBE; NapalIeIbHOCTh TPEX https://m.edso0.ru/93ad36b3
MPSMBIX
[TapaniensHOCTh MPSMBIX U MJIOCKOCTEH B
13 npocTtpadcTse: [lapamneabHoCTh IPSIMO U bubmmorera [TOK
pocTp - Lap p https://m.edsoo.ru/eeld19b9
ILIOCKOCTH
14 VYriabl ¢ coHanpaBiIEHHBIMU CTOPOHAMHA Bubmorexa ITOK
p p https://m.edsoo.ru/9f4071b9
15 VYroa Mexay npsIMBIMH B IPOCTPAHCTBE bubmmorexa LHOK
Ay TP poctp https://m.edsoo.ru/fe733862
16 VYron Mexay IpsSIMBIMA B IIPOCTPAHCTBE bubmmorexa [IOK
Ay ip poctp https://m.edsoo.ru/2935a9a0
17 [TapaeapHOCTh IIIOCKOCTEH: bubnnorexka [JOK
napajujlebHbIE INIOCKOCTH https://m.edso00.ru/2e18f255
N . bubmuorexa [JOK
18 CaolicTBa napauieIbHBIX TIOCKOCTEN

https://m.edsoo.ru/e504d656
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19 [Tpocreiimue mpocTpaHCTBEHHbIE (PUTypHI Ha bubnmoreka [JOK
MJIOCKOCTH: TETPadp, KyO, mapasuiesieIuIe T https://m.edso0.ru/4a28dc02
bu6mmoreka [IOK
2 I1 7
0 OCTPOCHHE Ceemtd https://m.edso0.ru/1d434dOf
. bubnmoreka [JOK
21 Hoctpoetne ceterit https://m.edsoo.ru/ec26fe5d
Kontpoinbnas padora o teme "[Ipsmbie u
22 IUIOCKOCTH B MIPOCTPAHCTBE bubmmorexa [JOK
poctp ' . https://m.edso00.ru/9a0a9e56
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
93 [IeprieHAUKYIAPHOCTD NPAMOM U IIJIOCKOCTH: bubnuoreka [IOK
NEPIEHAUKYJISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6as5d
24 [Ipsimble napasuienbHble U bubnuoreka [IOK
MEPIECHINKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimble napasuienbHble U bubnuoreka [IOK
25
MEPIECHANKYIISIPHBIE K INTIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYIIPHOCTH TIPSIMOU U bubnmnorexa [JOK
IIJIOCKOCTH https://m.edso0.ru/f85bfc46
97 [Ipu3Hak neprneHauKyISIPHOCTH PSMON U bubnuotexa [JOK
IUIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o psIMOM IEPIIEHANKYIISIPHON bubnnoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 TeopemMa o psIMO¥ ITEPIIEHANKYISPHON bubnnorexka [JOK
IJIOCKOCTH https://m.edso0.ru/bd3745f8
30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU bubnnoreka [JOK
IIJIOCKOCTH https://m.edso0.ru/7d18834b
[lepnieHauKyIsIp U HAKJIOHHBIE: PACCTOSIHUE
PHCHARKYAP P bu6mmoreka [IOK
31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ J0 IIITOCKOCTH

https://m.edso0.ru/33c477d3
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[leprieHauKYNISAp U HAKIOHHBIE: PACCTOSHUE

32 OT TOYKH J10 IJIOCKOCTH, PACCTOSIHUE OT bubmiorexa LIOK
. A P https://m.edsoo.ru/66fefadd
OpSMOM 10 IIIOCKOCTH
[lepnieHuKyIIsAp ¥ HAKIOHHBIE: PACCTOSIHUE
33 oT IT)OHKE OyHJ'I]i))CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa LIOK
. A s https://m.edsoo.ru/a5b7b8e3
IPSIMOM 710 TJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE
34 oT IT)ornclil oynnf)cxocm aCCTOSII)HI/Ie oT bubmorexa LIOK
N A s https://m.edsoo.ru/dbee22bc
IPSIMOM 70 TJIOCKOCTH
35 VYr1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOI bubnnoreka [JOK
U TUIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubnnorexa [HOK
JBYTPaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubnnorexa [JOK
JIBYTPAHHOI'O yIJIa https://m.edsoo.ru/c7c777ed
38 [IeprieHAMKYIAPHOCTD INIOCKOCTEN: TPU3HAK bubnnorexka [JOK
NEPIEHANKYJIAPHOCTH ABYX IIIIOCKOCTEU https://m.edsoo.ru/ec3e2da3
39 [IeprieHAMKYIAPHOCTD INIOCKOCTEN: IPU3HAK bubnnoreka [JOK
NEPIEHANKYJIAPHOCTH ABYX IIIIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 IlepneHAUKyYIAPHOCTD MJIOCKOCTEN: IIPU3HAK bubnnoreka [JOK
MEPIECHINKYISIPHOCTH JABYX IUNIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX NMepHEHAUKYIApaAX bubmmorexa LIOK
P P PHOHMIYIED https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX nepHeHAUKYIApax bubmmorexa LIOK
P P PHEHIHRYAP https://m.edso0.ru/52188a7d
43 Teopema o TpEX meprEeHANKYIIApax bubmiorexa LIOK
P P PHCHIHRY AP https://m.eds00.ru/9f246736
44 KonTponbhas paboTa no remam bubnnorexa [JOK
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"[leprieHAUKYIAPHOCTD MPSIMBIX U
mIockocTe" u "Yibl MEXy NPSAMBIMHU U
IJI0CKOCTSIMU"

https://m.edsoo.ru/5b971ef3

ITousrue MHOI'OrpaHHHKa, OCHOBHEIC
OJIEMCHTEI MHOI'OI'paHHHUKA, BBIITYKJIBIE U

bu6mmoreka [IOK

45
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA https://m.eds00.ru/2d24e873
MHOTOIpaHHHUKA
[Ipusma: n-yronpHasi mpu3mMa; rpaHu 1
46 OCHOBAHMS MIPU3MBI; IpsIMasi 1 HAKJIOHHAS bubnuorexa [JOK
pU3MbI; OOKOBas ¥ TTOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, npsaMOyroJibHbII bubnuorexa [JOK
napa’suiesienuIie]l U ero CBOMCcTBa https://m.edsoo.ru/8a7be683
[Tupamuia: n-yroipHas nupamuia, TpaHu u
48 OCHOBaHUE MUPaMUJIbl; OOKOBAsI U MOJIHAS bubnuorexa [JOK
[IOBEPXHOCTB NMUPAMU/IbI; IPABUIIBHAS U https://m.edsoo.ru/fblcd0a5
yceu€HHasi TupamMuaa
[IpaBunIBHBIE MHOTOTPAHHUKU: TTOHSTHE
MIPaBUIILHOTO MHOTOIPAHHMKA; TpaBUJIbHAS
49 MpU3Ma U NMpaBUIIbHAS TUPAMU/IA; bubmmorexa [JOK
P P P ’ https://m.edsoo.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS TUPAMUIA U
IPAaBWIbHBIN TeTpa3ip; KyO
IIpencraBnenre o MpaBUIIbHBIX
50 MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1 bubmorexa HOK
P ’ P, P https://m.edsoo.ru/a0fdd5bf
UKOCa’Ip.
CummeTpus B TPOCTPAHCTBE: CUMMETPUS
51 OTHOCHUTEIIBHO TOYKH, MPSIMOM, TIIOCKOCTH. bu6mmoreka [IOK

OJIEMEHTHI CUMMCTpPUH B IIUpaMUiax,
napajiejicnmIic1ax, rmpaBUJIbHbIX

https://m.edsoo.ru/b9e777d9
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MHOTI'OI'pPaHHHUKax

Brrancienue 351eMeHTOB MHOI'OI'paHHUKOB:

bubmuorexa [JOK

52
pE€Opa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM
53 MOBEPXHOCTHU MPSIMOU TPU3MBI, IIOIIAAb bubnunoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edso00.ru/37d84157
MOBEPXHOCTHU MPSIMOI MPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MPaBUIILHOM MHUPAMMU/IBI, bubnnoreka [JOK
TeopeMa O IuIoua u OOKOBON OBEPXHOCTU https://m.eds00.ru/5603e30b
YCEUEHHOU MUPaAMUIbI
55 KonTtponpsHas pabora o Teme bubmmorexa [IOK
"MHororpanHuKu" https://m.edso00.ru/a95f5c04
N bubnuorexa [JOK
o0 Housre 06 0bneme https://m.edso0.ru/7ad0020b
N bubmuorexa [JOK
;
> OOBEM NHpaMHAL https://m.eds00.ru/235171b3
" bubnuotexa [JOK
58
OObEM mHpamu el https://m.edsoo.ru/f47dfefd
. bubnuotexa [JOK
59 OOBEM mHpani bl https://m.eds00.ru/79¢10312
n bubmuorexa [JOK
60
OObEM mHpamu el https://m.edsoo.ru/2faadc3f
N bubnuorexa [JOK
1
6 OObEM MpH3MEI https://m.eds00.ru/79853608
" bubnmoreka [JOK
62 OObEM MpH3MEI https://m.edso00.ru/1e053890
63 O0BEM IPU3MBI bubmuotexa [JOK
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https://m.edsoo.ru/482d3f51

KonTponpHas padora o teme "OO0bEMBI

bu6mmoreka [IOK

64 1
MHOTOTPaHHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpEeHUE, 0600IICHNE CHCTEMATHU3AIIHS
65 sgannii. [loctpoenune ceuennii B 1 bubmoreka LOK
’ p https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHUE, 0600IICHNE CHCTEeMATH3AIIHS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUM: MEXKIY
66 BYMS TOYKAMH, OT TOUKH O IIPSIMOM, OT 1 bubmaorexa [IOK
AABYM ’ A0 TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JIO TUIOCKOCTH, MEXITY
CKPEIIHUBAIOIIUMHUCS PSIMBIMU
bubmuorexa [JOK
67 u 0 1
roropas KOHTpoJIbHas pabota https://m.edsoo.ru/b9146bc0
[ToBTOpEeHUE, 0600IICHNE CUCTEMATHU3AIIHS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY
68 CKPEIIUBAIOIIUMUCS IPAMBIMH, MEX 1 bubmaorexa LIOK
P mv . p ’ y https://m.eds00.ru/56765e8b
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJI0B MEXKIY TIOCKOCTSIMU
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoanuecTBo yacoB

Ne DJIeKTPOHHBIE HU(POBLIE
Tema ypoka KounTtpoabHbie IIpakTH4yeckue
n/n Bceero o0pa3oBare/ibHbIE pecypchl
padoThI padoThI

1 Cdepa u map: ueHTp, paanyc, Tuamerp; 1 bubnmnoreka HOK
IUIOMIA/Ib IOBEPXHOCTH Chephl https://m.edso0.ru/0341bc2b
BsaumMnoe pacrionoxxenue chepsl u

2 TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; 1 bubmmorexa [JOK

’ pe; https://m.edsoo.ru/bed12a43
IJI01IA b ChEephl

3 N300pakenue cdepsl, mapa Ha TIOCKOCTH. 1 Bbu6mmoteka [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
HunuHapudeckas TOBEPXHOCTb,

4 o0pa3yrolne UIHHIPHIECKON 1 bubnunoreka LIOK
MOBEPXHOCTH, OCh LIWJIMHAPUYECKON https://m.edso00.ru/6054b8c1
MTOBEPXHOCTH

WJIUHJP: OCHOBAHUS U OOKOBas
5 EOBC XHI:)CTB o0Opa3syromas 1 0Ch; IO 1 bubmorexa HOK
p . ’ pv o ’ https://m.eds00.ru/188f6216
OOKOBOM U MOJIHON MOBEPXHOCTH
N300paxkeHne MUIMHIPA HA TIIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus: HUIMHIpA 1 bubmuoteka [IOK
(TUIOCKOCTBIO, MapaIICIBHON WITH https://m.edsoo.ru/016e25eb
MEPIICHIUKYIIIPHOW OCH IIHITUH/IPA)

Konunueckas moBepxHOCThL, 00pa3yroIue
7 KOHUYECKOM HOBerHOCTI/I ocf u }:;) MHA 1 bubmorexa [JOK
. p ’ p https://m.edso00.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH
KoHyc: ocHOBaHME M BepIlIMHA, 00pa3yrommas
y Ii 13 yio but6mmorekxa [IOK
8 U OCh; IUIOIIAAL OOKOBOI U IMOJIHOM 1

MOBEPXHOCTU

https://m.edso0.ru/897dd3b2
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Y ceuéHHBIM KOHYC: 00pa3yrolue 1 BbICOTA;

bubnunorexa LIOK

9
OCHOBaHHS U OOKOBasi IOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3006paxeHne koHyca Ha MIOCKOCTH.

10 Pa3Béptka konyca. CeueHus KoHyca bubnmnoreka HOK
(TUTOCKOCTHIO, MapaJICIIbBHOW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IIJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3 BEPIIUHY)

1 KoMOuHanwst Ten BpalieHus u bubnmnoreka HOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OTIMCAHHBIN OKOJIO chephl;

12 cdepa, BiMCaHHAS B MHOTOI'PAaHHUK WJIH B bubmmorexa LIOK

pa, P https://m.eds00.ru/0b136158
TEJIO BpAILICHUS

13 Ilonsatue 06 00bEMe. OCHOBHEIE CBOMCTBA bubnunoreka LIOK

00BEMOB TeI https://m.edsoo.ru/26a03fb7
N bubnnorexa [JOK
14 0
OObéM upHHApa, KoHyca https://m.eds00.ru/5513d87b
N bubnuoreka [{OK
15 06
BEM LLIapa i ILIOLAAb Chepbl https://m.edsoo.ru/d189bde2
[TonoOHEbIE TENa B MPOCTPAHCTBE.
16 CoOOTHOIIEHUS MEXKTY TUIOIIAASIMU brbmmorexa [JOK
. {[y e https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

17 KontponbHas padora o temam "Tena bubmmnoreka HOK
Bpaimenus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MI0CKOCTH ¥ B IPOCTPAHCTBE bubmmorexa [IOK

p pocTp https://m.edsoo.ru/5caefclb

19 CnoxeHue ¥ BhIYMTaHUE BEKTOPOB Bubmmorexa [IOK

p https://m.edso00.ru/23f4f089
20 YMHOK€eHHEe BEKTOpa Ha YHUCIIO bubmmorexa LIOK

https://m.edsoo.ru/dee379eb



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
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
https://m.edsoo.ru/dee379eb

Pasnoxxenue BekTopa 1o Tpém

bubnunorexa LIOK

21 HEKOMILUTaHApHBIM BekTopam. [IpaBuiio
P P P https://m.edsoo.ru/a28fd74e
napajuiefienuneaa
99 Pemienue 3aiay, cBsi3aHHBIX C IPUMEHEHUEM bu6nmoreka [IOK
MpaBWI ICUCTBUI C BEKTOpAMH https://m.edsoo.ru/5a827900
93 KoopanHatHO-BEKTOPHBINA METOI ITPU bubnmnoreka HOK
pPELIEHUH TEOMETPUUECKUX 3a7a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucteMa KOOpAUHAT B
24 I} pOCT Z.I;ICTBG Koopaunatst BZKTO a bubmmorexa [JOK
pocTp . ) P pa. https://m.eds00.ru/48db7058
[Ipocreiimme 3aaun B KOOpIUHATAX
o5 VYron mexnay BekTopamu. CKaasipHOE bubnnoreka [JOK
MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brruucienue yrioB Mexay OpsiMbIMH U bubnnoreka [JOK
26
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Kontponbnas padota no Teme "BekTopsl u bubmmoreka [JOK
KOOPJMHATHI B IPOCTPaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
28 3HaHuil. OCHOBHBIE QUTYPHI, (haKTHI brbmmorexa [TOK
' YPbL, ’ https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca MIaHUMETPUr
[ToBTOpeHue, 06001IeHNE U CUCTEMaTH3AIUS
29 3HaHI/HTII) OcHoBHBIE QUTYpPBI, HaKThI bubmorexa LOK
' YPEL ’ https://m.edso0.ru/078cd184
TEOpEMBI Kypca MIaHUMETPUr
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alls
30 3HAHUU. 3a]]a41 TTAHUMETPUU ¥ METOJIBI X bubmmorexa [JOK
' P https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHme, 06001IeHNE U cUCTeMaTH3aIlUs
. bubmuoreka [{OK
31 3HAHWUW. 33]1a9M TIAHUMETPUH H METOJIBI X

peleHus

https://m.edsoo.ru/4dffda97



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
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS

32 3HaHui. OCHOBHBIC (PUTYPHI, (AKTHI, 1 ]f?tptlfsnll;lr(r)::é(si(])lr(jls 4b2adol
TEOPEMBI Kypca CTepPEOMETPUHN
33 HToroBast KOHTpOJIbHAs paboTa 1 ﬁg&?ﬁ;ﬁ:;gﬁ}:c oudfc2
34 [ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIlUs 1 bubnunorexa LIOK
3HAHUU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
. [TpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIIEACTBUS U3 HUX IPU PELICHUU
' reOMEeTpPUYECKUX 3a7a4
23 OnepupoBaTh MOHATUAMH: NAPAVIEIBHOCTh U IEPHIEHIAUKYIAPHOCTH
' IPSAMBIX U IIJIOCKOCTEN
-4 KnaccugunupoBaTe B3auMHOE PACIIOIOKEHHE NPSIMbBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN Yrojl, TpaHH JBYTPAHHOIO YIJa,
7.5 peOpo ABYIpaHHOTO yIiia, JMHEWHBIN yrojl ABYIPaHHOIO yIiia, TpajycHas
Mepa JBYTPaHHOIO yriia
26 OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTbHl MHOTOTPAaHHUKA, TPaBUJIbHBIII MHOTOTPAHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (MHMpamMuaa, MpU3MA,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBate  MHOTOTPaHHHMKH, BbIOMpasi OCHOBaHHUS  JJIs
-8 kinaccupukanuy  (BBIOYKJIbIE W HEBBINYKJIble  MHOTOTPaHHUKH,
' [PaBWJIbHbIE MHOTOIPAHHUKH, TIPSMBIE W  HAKJIOHHbIE MPU3MBIL,
napaJuIeIeUIe /Ibl)
29 OnepupoBatb HOHSTUAMHU: CeKyIas IIJIOCKOCTB, CEUEHUE
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEUYEHUH  MHOTOIPAaHHHMKOB,
' UCTIOJb3Ysl METOJ CJIEZIOB
11 Crpoutp cedeHMsI MHOTOIPDAaHHUKOB METOJIOM CJIEJIOB, BBIIOJHSATH

(BBIHOCHBIE) TIJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemiats 3ala41 Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 06pa3uaM
WX aJIrOpUTMaM, IPUMCHASA H3BCCTHBIC AHAIMTHYCCKUC MCTOAbLI IIPU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha  BBIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKHU I0 HpﬂMOfI, OT TOYKH 10

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

7.13

PemraTs 3aJa4d Ha HaXO0XIACHHUEC I'COMCTPUUYCCKHUX BECJIIMYHH I10 o6pa3uaM
UK aJIrOpuTMaM, IMPUMCHAA H3BCCTHLIC AHAJIMTHYCCKUC MCTOAbI IIPU
peliCHUN CTAHAAPTHBIX MATEMATUYCCKUX 3aJda4 Ha BBIYUCJIICHUC YIJIOB
MCKAY CKPCHIMBAIOIIMMHCA IIPAMBIMH, MCKIAY HpﬂMOﬁ " IINIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Beraucnsate 00BEMBI M IUIOMIAA  MMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nupamuaa) ¢ IpUMEeHeHHeM (OpMYJ, BEIUUCIISTh COOTHOLICHHS
MEKY IJIOIIAASIMU MMOBEPXHOCTEM, 00bEMamMu 10T00HBIX

MHOI'OI'PaHHHUKOB

7.15

OHepI/IpOBaTL MNOHATHAMU: CHUMMCTPHA B IIPOCTPAHCTBC, LCHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

W3BnekaTb, MpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HH(DOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MPeACTaBIEHHYI0 Ha

yepTexkax U pUCyHKax

7.17

HpI/IMeHHTL TCOMETPHUICCKUC (I)aKTBI AJId peIICHUA CTECPCOMETPUUCCKUX
3aaa4, IMpeamnojJararolmmnx HCECKOJBKO IIaroB peucHUs, €CJIW YCIIOBUA

MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

7.18

[IpuMeHATh mpocTEHIIME NPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

7.19

[IpuBOAUTE MpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOIE H

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MONydYeHHbIE 3HAaHUS Ha PAKTUKE: aHATU3UPOBAThH pPeabHbIe
CUTyallud ¥ TPUMEHSTh H3yYCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
peLeHus MaTeMaTHYeCKU chopMyIMPOBAHHOM po0JIeMBl,
MOJIEIIUPOBATh PeajbHBIE CUTYAIlMH Ha S3BIKE TEOMETPHUH, HCCIE0BATh
MIOCTPOCHHBIE MOJETH C HCIIOJIB30BAaHHEM TI'€OMETPUYECKUX MOHATHHA U
TEopeM, amnmnapara ajareopsl, pelaTh MPaKTUYECKHE 3a7a4uH, CBSI3aHHBIE C

HaXOXXACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Ko IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHIATUSIMU: LWIMHIPUYECKAsI TIOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IOBEPXHOCTb,
' oOpa3yromue KOHMYECKOHM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KrnaccudunupoBaTts B3aUMHOE pactoiokeHue cepbl U MIOCKOCTH
OnepupoBaTh TOHSATHSIMHU: IIAPOBOH CErMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTA CETMEHTa, LIApOBOM CJIOW, OCHOBAaHUE IIAPOBOTO CIIOS, BBHICOTA
IaPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOIIAJM TOBEPXHOCTEM Ten BpalleHHS,
' TEOMETPHUYECKUX TEJI C MPUMEHEHUEM (HOopMyIT
OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCaHHBIH B chepy u
6.7 OTNKCaHHBIN OK0JIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPaHHUK MJIH TEJIO
BpaIICHUS
68 BBIUMCIIATE COOTHOMIEHHS MEXJy IUIOIAAIMU IOBEpXHOCTEH U
' 00BEMaMH TOJOOHBIX TEIT
6.9 N300paxkaTh nzydaemble (GUTYpbl OT PYKH M C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIoHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHHs Tel
BpaICHUS
W3BnekaTb, MHTEPIPETUPOBATh M NPEoOPa3OBBIBATH HH(OPMAIHMIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, NPEJICTaBICHHYI Ha
yepTexkax U puUCcyHKax
[TpumeHsTh TEeOMeTprUuecKre (aKThl sl PELUICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MPEANoJaraluX HECKOJIbKO IIAaroB pEUIeHMs, €ClIU YCIOBHUS

MPUMEHEHHUS 3aJlaHbl B ABHOU (hopme




6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimonaaTs ,HCfICTBPIH CJIOKCHHA BCEKTOPOB, BBIYHTaHHWSA BCKTOPOB U
YMHOXCHHA BCKTOpa Ha YHCIIO, O6LHCH$ITB, KaKHMH CBOWCTBAMH OHM

o0J1aaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
Yroa MEXIAy BEKTOpAaMH, CKaJsIpHOE€ IIPOU3BEIEHUE BEKTOPOB,

KOJUIMHEAPHBIC U KOMIIJIAHAPHBIE BEKTOPEL

6.17

Haxoauts cyMMy BEKTOpOB M IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXy BEKTOpaMH, CKaJIipHOE MPOU3BEJCHNE, PAaCKIIaAbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aIIaBaTL IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemars HpOCTCﬁIHHG reOMCTPpUUYCCKUC 3aJadd Ha IIPHUMCHCHHUC

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemats 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXOXKXIACHUC I'COMCTPUUCCKHUX BCJIUYHH I10 o6pa3uaM HJIN aJITOpUTMam,
MMPpUMCHAA HN3BCCTHBIC METObI npu pPEUICHUN CTaHOapTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTL HpOCTeI\/'IIJ_H/Ie NporpaMMHbBIC CpE€ACTBAa UH DJICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

HpI/IBO,Z[I/ITB MMpUMEPBI MAaTEMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpupoac nu

JKHU3HHU, paCllO3HABATDh IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATh TONydyeHHbIE 3HAHHWA Ha IpaKTHKE: aHaJIU3MpOBATh
peasibHble CUTyallUd U TPUMEHSATh HM3y4YEHHbIE TOHATHSA B IpOIEcce
MOKUCKAa pEIIeHUs MaTeMaTU4eCKu C(HOPMYIUPOBAHHON MpoOIEMBI,
MOJIEJIMPOBATh pealibHble CUTYalluu Ha SI3bIKE F€OMETPHH, HCCIeA0BaTh
IIOCTPOECHHBIE MOJENIN C MCIOJIb30BAHUEM T€OMETPUUYECKUX IMOHITHH U
TeopeM, amnmnapara ajareopsl, pemaTh MpaKTUYeCKUe 3aJjau, CBSI3aHHbIE C

HaxXO0XXJACHUCM I'€COMCTPHUICCKUX BCININH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

I'eomerpus

7.1

OcHOBHBIE TOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOCHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUA U3 HUX

7.2

B3auMHOe pacnosiokeHue TIpsAMBIX B IPOCTPAHCTBE:  MEPECEKAOIIUECH,
napaJuleJbHble M CKpeumuBamomuecs npsmele. IlapamienbHOCTs nOpsAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: IMAapajulelibHble IMpsIMble B  IIPOCTPAHCTBE,
MApAJUIEIBHOCTh TPEX IPSAMBIX, MAPAJUIEIBHOCTh IPSAMOM U IUIOCKOCTH. YTIUIBI €
COHAIIPABIICHHBIMU  CTOPOHAMH, YIOJI MEXKAY NPSMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTD MJIOCKOCTEN: NMapayljIebHbIE INIOCKOCTH, CBOMCTBA ITapajlIEIbHbIX
iockocteil. Ilpocreiiine mpocTpaHCTBEHHBIE (UIyphl HA IUIOCKOCTH: TETpa’Jp,

KyO, mapajuiesienumnes1, HoCTPOCHUE CeUeHN

7.3

[leprieHAUKYIAPHOCTh TPSIMOM M IIJIOCKOCTH: IEPHEHIUKYISIPDHBIE IIpSMBIE B
IIPOCTPAHCTBE, IIPSAMBIC MAPAUICIIbHBIE U NIEPICHAUKYIIAPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPHEHANKYJISIPHOCTH IPSIMOM M INIOCKOCTH, TEOPEMA O MPSAMON MEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsSAMOM U IUIOCKOCTBIO,
JBYTPAaHHBI yTOJI, JMHEHHBIM Yroa JAByrpaHHoro yrina. IlepneHaukynsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU O IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IUIOCKOCTH, MPOEKIMs (PUTyphl Ha IUIOCKOCTh. [lepneHIuKynspHOCTh MIOCKOCTEH:
NPU3HAK  IEPIEHIUKYISAPHOCTH  ABYX  Iulockocred. Teopema o Tpéx

NEePHEHANKYIIAPax

7.4

[lonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHMKA, BBINYKIbIE WU
HEBBIMYKJIblE MHOTOTPAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas
npy3Ma, TPaHU U OCHOBAHUS NPU3MBI, MpsMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamienenunen, npsMOyroibHbIM NapayIesIenune
u ero coiictBa. [lupamuna: N-yroapHas nupamuaa, rpaHd U OCHOBAHUE TUPAMUJIBL,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMUJbI, TPABUIbHAS U yceU€HHAs MUpamMHa.

DeMEHTEI nNpu3Mbl U IMHUPAMUBL. HpaBI/IJIBHI:Ie MHOT'OTpaHHUKHU: TIOHATHC




IIPaBWJIBHOIO MHOTOTpaHHMKA, IpaBUibHAs NpU3Ma M IpaBUIbHAS NHpPaMHUAA,
IpaBUIbHAs TPEYTOJIbHAS NTUPaMUAA U NPaBWIbHBINA TeTpa’ap, KyO. IlpeacraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B IPOCTPAHCTBE: CHMMETPUA OTHOCUTCIBHO TOYKH, HpﬂMOﬁ,
IIOCKOCTH. DJIEMCHTEI CUMMCTpPUHU B IMMpaMUax, MapajiCJICIUIICAax, IIPaBUJIIbHBIX

MHOTI'OI'PaHHHUKax

7.6

Brruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriuel. [lnomansb
OOKOBOM IOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSAMOM MPHU3MBI, IUIOIIAIb
OCHOBaHHMH, TeopemMa 0 OOKOBOI MOBEPXHOCTHU MPsiMOil Tipu3Mebl. [lmomans 60xoBoi
HOBEPXHOCTH M TIOBEPXHOCTH IPABUIBHOM MUPaMUABI, TEOpeMa O IUIOLIaIu

yceu€nHoi nupamupl. [lorstue 06 06béme. O0BEM MUpaMuIbl, IPU3MBI

1.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCXKAY IUIomaasasMunu HOBerHOCTCﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBepXHOCTU. LIMmMHIp: OCHOBaHMS MW OOKOBas MOBEPXHOCTH,

oOpa3yromias u oCh, TUIOIaAb OOKOBOW M TTOJIHOW TOBEPXHOCTH

6.2

Konunyeckas mnoBepXHOCTh, 00pa3yrolre KOHUYECKOM MOBEPXHOCTH, OCh U BEpILINHA
KOHWYECKOi moBepxHOCTH. KOHyC: OCHOBaHHME W BeplIuHa, 00pasyromas U OcCh,
Ionaab OOKOBOM M TIOMHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAHUA U OokxoBas ITOBEPXHOCTDH

6.3

Cdepa u map: neHtp, paauyc, AMaMeTp, IUIoHalb NoBepXHOCTH cheprl. B3anmuoe

PAaCIIOJIOKCHHUC C(i)epLI 1 TIJIOCKOCTH, KacCaTClJIbHaA IINIOCKOCTh K cq)epe, iomaiab

cdepbl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMIIOCKOCTH. Pa3BépTKa OUIIMHApPA U KOHYCa

6.5

KomOunammu Ten BpamieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN

okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[TonstTne 06 o6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Mapajienenunena u cieActBus u3 He€. OO0bEM UWIMHIPA,

koHnyca. O0bEM mapa u mwionmaab chepsl




[TonoOuble Tema B mpoctpancTBe. COOTHOWIEHUS  MEXAY  IUIOMAISIMU

0.1 MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 CeveHuss nMaMHApa (MapajuiebHO U MEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
' (mapasuieabHOE OCHOBAHUIO M IPOXOAIIEe Yepe3 BEpIIMHY), CEUSHUs 11apa
Bextop Ha miockocty M B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHHE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpa Ha 4ucio. PasiioxkeHue BekTopa 10 TpEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBmio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUI C BEKTOpaMU
IIpssmMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekTOpA.
6.10 IIpocreiimme 3amauum B KOOpAMHATax. YTon Mexay Bekropamu. CkanspHoe

IIPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MEKAY HNPAMBIMU U IIJIOCKOCTSAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA F€OMETPUYECKHX 3a/1a4




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

Kon IIpoBepsiemble TPeOOBaHMSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepsIeMOro OCHOBHOI1 00pa3oBaTeJIbHOI MPOrpaMMBbI CPpeAHero oo1ero
TpeOoBaHUs o0pa3oBaHust

Bnagenue meromamu J0Ka3aTeNbCTB, aNTOPUTMaMU pELICHHs 3ajady;
yMeHue (OpMyIUpOBaThb U OINEPUPOBATH IMOHATHUSAMHU: OIPEJEICHUE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, IPU3HAK, JI0Ka3aTelbCTBO,
paBHOCHIIbHBIE (HOPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYITHUPOBATDH
0o0paTHOE U IMPOTHUBOIIOJIOKHOE YTBEPXKICHHE, NMPHUBOIAUTH NMPUMEPHI U
KOHTPIIPUMEDPBI, HCIOJI30BaTh METOJ MAaTeMaTHYECKOW WHIYKIUU;
IIPOBOAUTH  JI0KA3aTelIbHBIE PACCYXACHHMS IpU PEIICHUU 3a1ad,
1 OLICHUBATh  JIOTMYECKYI0  IIPaBUJIBHOCTb  PACCYXKACHUH;  yMEHHUE
OIIEpUPOBATh MOHATUAMHU: MHOXECTBO, ITOAMHOXECTBO, ONEpallUU HaJ
MHOXECTBAMH; yMEHHME HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIs ONHMCAaHUs PeaJbHbIX MPOLECCOB U SBJIICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4YHCIE€ M3 JAPYrux Y4eOHbIX MpPEeIMETOB; YyMEHHE
OIIepUPOBATh MOHATHAMMU: rpad, CBA3HBINA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb W OIHUCHIBaTh TIpadbl Ppa3InYHBIMU

crioco0amMu; NCIOIb30BaTh Tpadbl IPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSMHU: HATypaJbHOE YHCIIO, IIEJI0C YHCIIO,
CTETEHb C IIeNIbIM MOKa3aTeleM, KOPeHb HaTypallbHOM CTeNeHH, CTENeHb
C palMoOHaJIBHBIM  TOKa3aTelieM, CTeNeHb C  JICHCTBUTEIIBHBIM
MokasarejaeMm, JiorapupM UWCIa, CHHYC, KOCHHYC H  TaHTEHC
MIPOU3BOJILHOTO YHUCIIA, OCTAaTOK II0 MOJYIIO0, pPAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHMCJIO,  MHOXECTBA  HATYpalbHBIX,  IENbIX,
2 palOHAJIbHBIX, ﬂeﬁCTBHTeHBHBIX YHUCEII, YMCHUC HUCITIOJIB30BATh
MPU3HAKUA JETUMOCTH, HAaUMEHBIIMA OOIIMA AETUTENhb M HauMEHbIIee
o0rmiee kpaTHOE, aNTOpUTM EBKITHIA TIPH PEIIeHUH 3a/1a4; 3HAKOMCTBO C
Pa3IINIHbIMU IIO3UIITMOHHBIMHU CUuCTeMamMu CUMCIICHUA, YMCHUC
BBIIIOJIHSTH BBIYHUCIIEHUE 3HAUEHUU U Hp606pa30BaHI/IH BI:Ipa)KCHI/Iﬁ cO
CTeneHsMH M JjorapudmMaMu, Mpeodpa3oBaHusi IPOOHO-PANMOHAIBLHBIX

BLIpa)KCHHﬁ; YMCHHUC OICPUPOBATH MOHATUAMU: IMOCIJIICAOBATCIBHOCTD,




apudmernueckas nporpeccusi, reoMeTpuyecKas nporpeccus,
OCCKOHEYHO yOBIBafIIas TreoMeTpHYecKass TPOrpeccHsi; YMEHHE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopmyn; yMmMeHHE ONEpUpPOBaTh TMOHATHIMHU: KOMIUIEKCHOE YHCIIO,
COMPSHKEHHBIE KOMIUJIEKCHBIE YKCIIA, MOJYJIb U apTYMEHT KOMIUIEKCHOTO
yucina, ¢opMa 3aldCH  KOMIUIGKCHBIX 4Hcell  (TeoMeTpuYecKas,
TPUTOHOMETpPHUECKass W  anreOpanyeckas); YMETh IMPOW3BOAUTH
apuMETUYECKUE JEeUCTBHS C KOMIUICKCHBIMH YHCIIAMH; TIPUBOJIUTH
MpUMEPhl  UCTOJB30BAHMS  KOMIUIEKCHBIX  YHCE;  ONEpUpPOBATH
MOHATUSMM: MaTpulia 2x2 u  3X3, onpeaenutesb  MaTpUIIbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPECACIIUTECIIA

VYMmenue ONCpHUpOBaATh IMOHATHUAMU. pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie, TPUT'OHOMETPUYICCKHUC
YpaBHCHHA W HCPABCHCTBA, HX CHCTCMbI; YMCHHC OIICPHUPOBATH
INOHATHUAMU: TOXIACCTBO, TOXICCTBCHHOC npeoGpa30BaHHe, YpaBHCHHC,
HCPaBCHCTBO, CHCTEMaA ypaBHeHI/H\/JI U HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHﬁ, HCPaAaBCHCTB U CHUCTEM; YMCHHC PpCIIATb YPaBHCHUA,
HCpPaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA HW CHCTEMbI C IIapaMETpOM; IPHUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI I PCHICHUA MATCMATHYCCKUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMenue onepupoBaTh NOHSATUAMU: (QYHKIUS, YETHOCTh (PYHKIIHH,
NEPUOMYHOCTD (PYHKIIUH, OrpaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
(GyHKIUH, SKCTpeMyM (QYHKIIMHM, HauOOJIblllee ¥ HAaMMEHbIIee 3HAYCHUS
(GYHKIMN Ha IPOMEKYTKE, HENpepbIBHAS (DYHKIIMS, aCHMITOTHI I'paduka
(GbyHKIMY, TiepBas U BTOpas MPOU3BOAHAA (PYHKLIMU, TEOMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOM3BOJHON, NEpBOOOpa3zHas, OINpeneNEHHbIN
MHTErpai;, yMeHHEe HaXOJWTh aCUMOTOTHI rpaguka (yHKIUU; yMEHHE
BBIUUCIATh IPOU3BOJAHBIE CYMMBI, IIPOU3BEAEHHUSA, YacTHOIO U
KOMIIO3UIMU (YHKIUIH, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpauky
(GYHKIMU; yMEHUE HAXOIUTh MPOU3BOJHBIC 3JEMEHTApHBIX (YHKLHUH;
YMEHHE UCIOJIb30BaTh IPOU3BOJHYIO [UIsl HUCCIENOBaHUS (YHKIUH,
HaXoJWTh HauOOJbIIME M HAUMEHbIIWE 3HAUYEeHUS (YHKUUN; CTPOHTH
rpadMKd MHOTOUWIEHOB C MCIOJb30BAHUEM almapara MaTeMaTH4ecKoro
aHaJM3a; NPUMEHATh IPOU3BOAHYIO MJIs HAXOXKIEHUS HAWIYy4dlIEro

pEeIICHUA B IMPUKIAAHBIX, B TOM YHCJIC COHHAJIBHO-D3KOHOMHUYCCKHX H




¢bu3nuecKkux 3a7adax; HaXOAUTh TUIOMIAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTErpaja; MPUBOJIUTH MPUMEPHl MATEMATHYECKOTO MOJICIHPOBAHUS C

MOMOIIBI0 AU depeHIINaATbHBIX YPABHCHHIMA

YMeHue omnepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, oOpaTHas
GyHKIMSL, KOMITO3MLUS (QYHKIHMH, JTUHEHHas (QYyHKIMS, KBaJpaTHYHAS
byHKIHA, panuoHaabHas byHKIMA, CTEIIEHHAsI byHKLu,
TpUTOHOMETpHUYecKkue (yHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢GbyHKIMHK, TOKa3aTenbHas | Jorapudmuyeckas GYHKIUU; YMEHUE
CTPOUTH TpaUKH U3yYCHHBIX (DYHKLUH, BBITOIHATH MPEOOpa3OBaHHS
rpaduKoB (yHKINH, UCTIOIB30BaTh TPAPUKH IS U3yYSHHS TPOLIECCOB U
3aBUCHMOCTEH, MPH pPEIICHUH 3a/ad U3 APYTUX YYEOHBIX MPEIMETOB M
3a7a4d U3 peatbHON JKU3HU; BBIPAXATh (POPMYIaMU 3aBUCHIMOCTH MEXIY
BEJIMYMHAMH; HCIIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA JUIs
peleHus ypaBHEHHIA, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; N300pakaTh
Ha KOOpJMHATHOW IUIOCKOCTH MHOXECTBA pPEIICHUH YpaBHEHUH,

HCEPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBBIE 33/Ja4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JABMKEHHE, padOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00J1acTH yIpaBJIEHUs TUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M MX
CUCTEMBI II0 YCJIOBHUIO 3aJaud, UCCIEAOBATH IIOJIy4YCHHOE pELICHUE U
OILICHMBATh MpPaBJONOAOOHOCTh pPE3yAbTAaTOB, YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallUM Ha $A3bIKE MATEMAaTUKH; COCTABIIATH BBIPAXKECHMS,
YpPaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHMIO 33J1a4H,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJECIH C HCIOJIB30BAaHUEM ammapara

anreOpbl, UHTEPIPETUPOBATH MMOTYUEHHBIN pe3ybTarT

YMeHne oneprupoBaTh MOHATHSMU: CpellHee apu(MeTndeckoe, MeIuaHa,
HauOoyplllee M HAWMEHbLIEe 3HAUYEHHUs, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOTO HAa0Opa; YMEHHE H3BIICKaTh,
UHTEpIpPETHUpOBaTh HMH(OpPMAIMIO, MPEACTaBICHHYIO B TaliMIax, Ha
Irarpammax, rpadukax, OTpaXkaroIlyto CBOMCTBA pEaTbHBIX MPOIECCOB H
SBJICHHIA; TIPEICTABIATh HH(POPMAIIMIO C TIOMOLIBIO TAaOJIHIl U TUArpaMM;
UCCIIeIOBAaTh CTaTUCTUYECKUE JaHHBIE, B TOM YHCJIE C NPHUMEHEHHEM
rpadUUecKuXx  METOJO0B UM  DJIEKTPOHHBIX  CPEACTB; IpaduvecKu

WCCIeAOBaTh COBMECTHBIE HAOIONEHHUS C TIOMOIIBIO  JUArpaMM




pacceuBaHys U JINHEWHOU perpeccuu

YMeHue onepupoBaTh NOHATHSAMU: CIyYaWHBIA ONBIT M CIIy4aliHOE
COOBITHE, BEPOSATHOCTb CIYYalHOIO COOBITHS; YMEHHE BBIUUCIATH
BEPOSTHOCTh C HCIIOJIb30BaHHEM TIpaUUeCKUX METOJIOB; HPUMEHSThH
(GopMysbl CIIOKEHUSI M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily IOIHOH
BEpOSATHOCTH, popmyny beprymmm, komOuHaTOpHbIE (GaKTHl U HOPMYJIBL;
OLIEHUBATh BEPOSATHOCTH pEaJbHBIX COOBITUH; YMEHHME OIEpPUPOBATH
MOHATUSIMHU: CIIydaiiHas BEJIMYMHA, PpACIpEICICHUE BEPOATHOCTEH,
MaTeMaTHYeCKoe OXMJaHHWe, AMUCIEpCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlyyailHOH BeNWYWHBI, (YHKIWW paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOr0, IMOKa3aTeIbHOIO W HOPMAJIBHOIO pacHpelesieHHIH;
YMEHHUE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX DPACHpPEICICHUA IS
peleHust 3a1ayd; 3HAKOMCTBO C TMOHATHAMM: 3aKOH OOJBIIMX 4YHCET,
METOBl BBHIOOPOYHBIX HCCIEIOBAHUI; YMEHHE MPHBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHUCENT B HMPUPOAHBIX M OOLIECTBEHHBIX
SBJICHUSIX; YMEHUE OTIEpPUPOBATh NOHATHSAMH: COYETaHUE, TIEPECTaHOBKA,
YHUCIO COYETaHWH, YHCIO MepecTaHOBOK; OumHOM HbloTOoHA; ymeHMe
MPUMEHSITH KOMOMHATOPHBIE (QaKTHl M PACCYKICHHUSI IS PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  peallbHBIX COOBITHIA; COCTaBJIATh

BEPOSTHOCTHYIO MOJIEIb M HHTEPIPETUPOBATH NIOJYUCHHBIA PE3YIbTaT

YMeHue onepupoBarh IMOHATUSAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJa, IUIOCKUH  yroil,
JBYTpaHHBI Yroj, TPEXTPAHHBIM yroj, CKpEIIMBAIOLINECS MpsIMbIe,
NapajuleIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXAY NPAMBIMH, YroJl MEXAY HpPSIMOH U IUIOCKOCTBIO, YIOJ MEXKIY
IJIOCKOCTSIMU, PACCTOSIHME OT TOYKHU JIO MJIOCKOCTH, PACCTOSHUE MEXIY
MPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMHU; YMEHHUE UCIIOJIb30BaTh MIPU
pelIeHny 3a/a4 U3y4deHHble (PaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIENH C TOMOIIbI0 T'E€OMETPUUECKUX TMOHATHI U

BCJIMYHNH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3aa4Yn
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIATL (QUTYpHI, 00BbEM (UTYpHL,
MHOTOTPAaHHHK, NMPAaBWIBHBI MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHUKA,
Ky0, mapajuienenuries, Npu3Ma, NUpamuaa, (Gurypa M MOBEPXHOCTb

BpallleHus, UWIMHAP, KOHYC, Iap, cdepa, IOMmans cepbl, IUIOMAIb




MOBEPXHOCTU NHPaMHJIbL, TPU3MBI, KOHYCa, IMIMHApA, 00BEM Kyoda,
IPSIMOYTOJIBHOTO NTapajljIeNIeuIeaa, MUPaMHUAbI, NPU3MbI, LWIMHIPA,
KOHYCa, I11apa, pa3BEpTKa MOBEPXHOCTH, CEUYCHUs KOHYCa M LIMIMHIDA,
NapajuIeJIbHbIE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTD,
Kacaromascss cQepsl, NUIMHIPA, KOHYCa; yYMEHUE CTPOUTH CEueHHE
MHOTIOIpaHHHMKA, U300pakaTb MHOTOTPAaHHUKH, (GUIYpBl U MTOBEPXHOCTH
BpalEHUs, UX CEYECHMs], B TOM YUCJIE C IOMOIIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE NMPUMEHATh CBOMCTBA IT€OMETPUUYECKUX (UTYp, CAMOCTOSTEIBLHO
(bopMyIHPOBATH OIPENEICHUS] H3y4aeMbIX (UTYp, BBIABUTATh TUIOTE3bI
O CBOMCTBAaxX W IPHU3HAKAX I'€OMETPUUECKUX (PUryp, OOOCHOBHIBAThH HIIU
OmpoBepraTh MX; YMEHHE IPOBOAUTH Kiaccupukamuio Guryp 1o
pa3UYHBIM IpPU3HAKaM, BBINNOJIHATH HEOOXOAMMBIE JONOJHHUTEIbHbIC

MMOCTPOCHUS

11

YMeHue omnepupoBaTh TOHSITHSIMH: JIBIDKGHHE B  IPOCTPAHCTBE,
napajuieNbHbI MEePeHOC, CUMMETPUS Ha IIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MoA0OMs, TOAOOHBIE (UTYpPBI;, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpEe; HCIOJIb30BaTh T€OMETPUUYECKHE OTHOIICHUS
MpH pElIeHUH 3a]a4; HaXOJUTh TeOMETPUYECKHE BEIUYHMHBI (JJIMHA,
yroJ, IJIomaab, O0BEM) MpH pelIeHWH 3a7ad U3 JAPYruX yueOHBIX
MPEIMETOB M U3 PEalbHON >KM3HU; YMEHUE BBIYUCIATH T€OMETPHUECKUE
BEJIMYUHBI (IJIMHA, YTOJ, IUIONIaAb, OOBEM, ILIOMIATh TMOBEPXHOCTH),
WCIIONB3YSl M3y4YeHHBbIe (QOPMYIbl M METOMABI, B TOM 4YHCIE: IUIOIMAIb
MMOBEPXHOCTH MUPAMUJIBI, TIPU3MBI, KOHYCA, IWIHHIPA, TUIOMAIb Cepsr;
00bEéM Ky0a, MPSMOYTOJILHOTO Mapasuieenunena, MUPaMUbl, MPU3MBL,
OWIMHApA, KOHYyCa, Iapa; YMEHHWE HaXOAWTh OTHOIIEHHE O0BEMOB

NOJOOHBIX (GUryp

12

YMeHne onepupoBaTh NOHATHAMU: NPSIMOYTOJIbHAS CUCTEMAa KOOPAHMHAT,
BEKTOP, KOOPJAMHATBl TOYKH, KOOPIMHATBI BEKTOpAa, CyMMa BEKTOpOB,
MPOM3BEICHNE BEKTOpAa Ha 4YMCIIO, pa3joXeHHe BeKTopa Mo Oa3ucy,
CKAJLIPHOE IIPOU3BEIACHUE, BEKTOPHOE IIPOU3BEICHUE, YIOJ MEXIY
BEKTOPAaMH; YMEHHUE HCIIOJIb30BAaTh BEKTOPHBIA M KOOPJAWHATHBIN METOJ
JUIL  peleHHs TeOMEeTPUYECKMX 3ajad W 3ajad JAPYruxX Y4eOHBIX

MPEIMETOB

13

YMeHne BBIOWpATh TOAXOASIIMA METOA YIS PEIICHHS 3a/1adu;




MOHMMAHHUE 3HAYMMOCTH MAaTEMaTUKH B HW3YYEHUU NPUPOAHBIX H
OOIIECTBEHHBIX MPOIIECCOB U  SABJIIEHUH; YMEHHE pPAaclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE MPHUBOJUTH
MpUMEPbl MATEMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTeMaTU4eCKOU HayKU




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna u BBIYUCIECHUS

11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yncel

19 Parmonanbupie uncna. OOBIKHOBEHHbIE M JECATHYHBIE JPOOH, IPOLIECHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmernueckuit KOpEHb HaTypaJbHON CTEIIECHU. Jencreus c
' apu(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn

14 Crenenb ¢ 1enbiM MnokazateneM. CTemeHb € palMOHAIBHBIM I10Ka3aTelleM.
' CBolicTBa CTENEHU

15 CuHyc, KOCMHYC M TaHT€HC 4YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnyHble U HATYpAIbHBIC JTOTapHU(PMBI

JeiictBuTtenpHble 4ncia. ApudMeTHUECKUe Onepanuu ¢ JeHCTBUTEIBHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYUCICHUS, IpaBHia OKPYIJICHHS, MPHUKHIKA MU
OLIEHKA Pe3yJIbTaTa BbIYMCIEHUI

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Hensie 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [TokazarenbHble U JIorapupMUUIECKUE YPABHEHUS

2.5 Henble 1 1poGHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu




2.11

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeauTeab MaTPUILIbI

3 OyHKIUYU U TpapUKU
31 OyHKus, cnocoOwl 3ananusa ¢GyHkuun. ['padux Gynknuu. Bzaumao oOpatHbIe
' ¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKuuu. [lepuoanyeckune GyHKIUN
OO6nacTp ompeneneHuss U MHOXECTBO 3HaueHWW ¢ynkuumu. Hymu ¢ynkuuu.
32 [IpoMexyTkr 3HAKOMOCTOSHCTBA. [IpOoMeXyTKM MOHOTOHHOCTH (YHKIHH.
' MaxkcumymMbl 1 MUHUMYMBI QyHKIMM. HanOonbpliee u HauMeHbIEe 3HAYEHUE
(GYHKIIMHM Ha IPOMEKYTKE
33 CrenenHass (yHKIHS C HAaTypaJbHBIM W LEJNBIM TOKa3areneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumntoTsl rpaduxkoB ¢yHkuil. CBoiicTBa (QyHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocienoBaTeabHOCTH, CIOCOOBI 3aJaHMUs OCIEN0BAaTEILHOCTEN
38 Apudmernueckas u reomerpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX
' NPOIICHTOB
4 Hauana marematnyeckoro aHamamsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FI€eMEHTAPHBIX (YHKIIUN
[Ipumenenne Npou3BOAHOM K HUCCIENOBAaHMIO (YHKIUH Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero U HauMEHBIIEeTro 3HaueHUs: (yHKIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHoCcTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH




7.2

[IpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE

7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI
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