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HOACHUTEJIbHAS 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTENbHOIO CTAaHJApTa CPEAHETO O0IIero o0pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIABISIEMBIX K
MaTeMaTH4YeCKOMYy OOpa3oBaHUI0, W TPAIUIUNA POCCHICKOrO 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIFOIIIMMU OCHOBY JIJII CaMOpPa3BUTHs M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEIOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEOMETpHM Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHMsi OOYCIOBIIEHA MPAKTHUYECKOH 3HAYMMOCTHIO METAlpeIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyYEHHUS TEOMETPUH B HANPABJICHUHM JIMYHOCTHOTO
pa3BuTHs OOydaromuxcs, ¢GopMUpoBaHUS (YHKIIMOHATHLHONM MaTeMaTHIeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYTrUX YUYeOHBIX AUCIMIUIMH. Pa3BUTHE Y 00ydYaromuXxcs
NPaBUIBHBIX TPEJICTABICHUNA O CYIIHOCTH WM IMPOUCXOXKICHHH T'€OMETPUYCCKHX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO WM HACATHHOI0, XapaKTepe OTPaKCHHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CHCTEME HayK U POJIM MaTEMAaTHYECKOTO MOJICTUPOBAHUS B HAYYHOM
NO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOTO MHPOBO33PCHHSI
yUanuxcs, a TaKKe KadeCTB MBIIUICHHUS, HEOOXOMWMBIX IS aJaNnTalud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OMHMM W3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsA, TaK Kak oOOecrneyrMBaeT BO3MOXHOCTh M3YyUYEHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK M TYMAaHUTAPHOM.

Jlorndyeckoe MbIieHUE, (HOPMHUPYEMOE TPH HM3YYCHHH OO0YYarOIIMMHUCS
NOHATUHHBIX OCHOB T€OMETPHUHU U TIOCTPOCHUH IIETIOYKHU JIOTHUECKUX YTBEP)KICHUN
B XOJIE pEIICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTaTh M ONpPOBEpPraTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSIX JEATENbHOCTU dYeloBeka. OpueHTalus 4elloBeKa BO BPEMEHH U
POCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COMHAIbHOrO ObITHs, Qopma
OTpaXEHUSI OKPYKAIOIIET0 MHpA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl  JICUCTBUTENBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBCHHBIMU
oOpazaMu OOBEIMHAET pa3Hble BUABI y4eOHOH M TPYAOBOM JESATEIBHOCTH,



SBIIIETCS. OJHUM W3 TMPO(EeCCHOHATHHO BAXKHBIX KAaueCTB, MOJITOMY AaKTyalbHa
3amadya (QopMUPOBaHHUS Yy OOYyYaroUUMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHYECKOH JAeATETbHOCTH TI0 MHOTUM HAIPaBIICHUSIM.

Lens ocBoeHust mporpammbl ydeObHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPAa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSI  CUCTEMATHYECKUX T'C€OMETPUYCCKMX 3HAHUH W JCHCTBUH,
CHenU(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAODKEHNs 00pa30oBaHMsI
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
OOYYarOIIMXCS CPEIHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUH
Ha YpOBHE OCHOBHOro 00I1ero odpa3zoBaHusa. Takum oOpa3om, oOydaroluecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYHUTh T€OMETPHUIO Oosee
rIIyOOKO, €Clid B JlaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUYECKUX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTikeHrne UenM OCBOEHHS MpPOrpaMMbl OOECIIEUMBAETCS PEHICHUEM
COOTBETCTBYIOIIMX 3anad. [lpwopureTHBIMM 3ajadyaMH  OCBOCHHS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOM

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupOBaHHE TPEICTABICHUS O MHOTOIPAaHHUMKAX W TeJaxX BpalleHUs
KaK 0 BaXHEHIIMX MaTeMaTUYECKUX MOJEINSX, MO3BOJSIONIMX OMHUCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA;

o (opMUpOBaHME YMEHHS pACIO3HABATh Ha 4YepTexkax, MOAEIAX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJCHUE METOJAMH PEIICHMsS 3a/lady Ha MOCTPOCHUS Ha M300pa)KEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE yMEHHUS ONEPUPOBATh OCHOBHBIMH TIOHSTHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMupoBaHHe yMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHBIC
paccyXKJIeHusi B XOJAE pELICHUS CTEPEOMETPHUYECKMX 3aJad M 3aJad C
MIPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE  UWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarmuxcs, TMO3HABATEIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTH MBIIIJICHUS;



e (opmupoBanue (GyHKIIMOHATIBHON I'PaMOTHOCTH, pEJIeBaHTHOM
reOMETpUU: yMEHHE PACIO3HABAaTh IMPOSBICHUS TE€OMETPHUUECKHUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPH U3YUYEHUU IPYIHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMYIMpOBAaTh KX Ha S3bIKE
reOMETPUHU U CO3/1aBaTh F€OMETPUUECKHE MOEINHU, IPUMEHITh OCBOSHHBIN
reOMETPUYECKUI anmapar g pelIeHUus MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOIYYEHHBIE PE3YIbTATHI.

OTAnuuTenbHON OCOOEHHOCTBIO MPOTrPaMMBI SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMS, U ONpeleIEHHBIM 00pa3oM OpraHU30BaHHAs paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOIO
MBILUIEHUS, CTUMYJIMPYET MPOTEKaHWE MHTYUTUBHBIX IPOIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IPAaKTHUYECKON JeATeNbHOCTH. Pa3BuUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  337a4 Ha  OINEpUpPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBAaHHME O0pa3oM — B YCIOBHUSX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE cozaepikaTenbHble TUHUA Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl U KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTMUECKUX YMEHUMN
pacnpezensieTcss He TOJbKO IO COJEp)KaTeNbHBIM JIMHUSAM, HO M MO rojaaMm
oOy4YeHHsI Ha YPOBHE CpeHero o01ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmsbl, paclpelnel€HHbIM 10 TrojgamM oOydeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHHE TIE€OMETPUUYECCKUMHU
HNOHSTUSIMU M HaBBIKAMH OCYILECTBIISUIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUN OOydarouuxcs, pacuupss U
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpeOMETpuU. Touka, mOpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHoe pacnonokeHue TMpsAMBIX B NPOCTPAHCTBE: I€pECEKarolIuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IIPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapajuleibHbIE  IIOCKOCTH; CBONCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepneHAUKYISAPHOCTD NPSIMOW U TUJIOCKOCTH: NEPICHAUKYISPHBIE MPSIMbIC B
IIPOCTPAHCTBE, IIPSMbBIE MAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsiMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEWHBIM Yrojl JBYIPAHHOTO  yrija.
[lepnieHaUKYIJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTh  IJIOCKOCTEM: MPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ilprusma: nN-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPHU3MBIL; MPsSMasi U HAKJIOHHAs MPU3MbI, OOKOBasl U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapautenenunen, IPSMOYTOJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TPaHH U
OCHOBaHUE MUPAMUIbI, OOKOBAs U MOJHAS MTOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHaa. OJIEMEHTbl Tpu3Mbl W nUpaMmuibl. IIpaBunbHbIE
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUJIbHAS IIPU3Ma U
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadsip; KyO. IlpencraBieHue o mpaBUWIBHBIX MHOTIOTPAHHHUKAX: OKTad3p,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPHUM B  IIHPAMHJAX, NapaJUIeICIuIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



BblunciieHne 3J€eMEHTOB MHOTOIPDAaHHUKOB: pE&Opa, JMaroHaiad, YIJIbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH TMPSIMOM MPU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceuéHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpocTtpaHcTBe. COOTHOMIEHHS MEXIY IUIOMIAASIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MMOBEPXHOCTh, oOpazyroniue HWIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3ymolias MW OCh;, IUIOMIQJAh OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KOoHyC: OCHOBaHUE U BEpIlIMHA, 00pa3yroIast
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBI KOHYC:
o0Opa3ylollue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTh.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IJIOLIAJb MOBEPXHOCTU C(ephl.
B3aumHoe pacnionoxenue chepbl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N3o0pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMOuHanuu Tenm BpalleHHWss M MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
ONMHCAHHBIA OKOJO cdephl; cdepa, BIHUCAHHAS B MHOIOTPAaHHUK, WA TEJO
BpallCHUS.

[Tonsatue 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
OpsIMOYTOJILHOTO MapajuieNienuiena v ciaenctsus u3 He€. OObEM MUIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

IlonoOHble Tena B mpocTtpaHcTBEe. COOTHOWIEHUS MEXAY IUIOMIAAsIMHU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenuss mwinHIapa (mapayjiebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO U MPOXOASIIEE uUepe3 BEPIIMHY), CEUEHUs
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mapamnenenunena. Pemenune 3agay, CBSI3aHHBIX C
IIPUMEHEHUEM IIpaBWI JCUCTBUM € Bekropamu. IlpsAmoyroneHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunatel BekTopa. IIpocreitmime 3amaun B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenne yriioB Mexay NpsIMBIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IIVTIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTHIO TPAKITAHCKON TO3UIIMHA 00YUaAIOMIET0Cs] KaK aKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHUH,
OpoLeyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aHMOJICICTBOBAaTh C COLMAJbHBIMU HWHCTUTYTAaMHU B COOTBETCTBUHU C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTUYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaT€MaTUYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ATHUX JOCTIKCHHH B JPYyrux HayKax, TEXHOJIOTHAX, chepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEHN POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, HATHYECKOTO  IOBEACHUA,
CBSI3aHHOT'O C NMPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETo.

JcTeTHYEeCKOEe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKIIOYAsl ACTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pELICHNUI, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKAM aCIIEeKTaM Pa3JWYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKUE 3HaHHS B
MHTEpecax 370pOBOro u 0e30MacHOro oopasa *Ku3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIM PEXKUM 3aHSATUN U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NESATENbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTU TPYIOJIOOMS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peamu3oBbIBaTh COOCTBEHHBbIE >KM3HEHHBIE ILJIAHBI;



TOTOBHOCTBIO U CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3oBaHUIO H
caMOOOpPa30BaHUI0 HAa TMPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJOTUUECKON KYJIbTYpbl, MOHHUMAHUEM BIIMSHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHWE MATEMATUYECKUX 3HAHWUW [JI1 PELICHUs 3a]ad B
00JJaCTU  OKpYXalollel cpeabl, IUIAHUPOBAHUS IIOCTYIKOB M OLEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKONM HayKh Kak cdepbl UYeIOBEUECKOW JeSITeIbHOCTH, STaloB €€
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTePU3yIOTCS OBJIQJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.

1)  Vuusepcanrvnvie  noznasamenvHvle  Oelicmeus, — 0Oecnedusarom
Gopmuposanue 06a306biX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATHh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAYy IOHATUAMH, (OPMYITUPOBATH
ONpenesicHUsl TOHATHUW; YCTaHABJIMBATH  CYIICCTBCHHBIH  TpH3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJTH3A;

e BOCIpPUHUMATh, (opMyaupoBaTh W  MNPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTEIbHBIC U OTPUIATENbHBIE, €IMHUYHBbIC, YaCTHBIE WU OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeurss B (aKkTaxX, MAHHBIX, HAOIIOACHUSIX U YTBEPXKICHHSIX,



npenjaratb ~ KpUTEpUU  JUIl  BBIABICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIECHUS Y BBIBOJIBI;

e BBIOMpaTh CHOCOO penieHust yd4eOHOM 3agau (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOMpaTh HauboNee MOAXOASIIUA ¢ YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIOJIb30BaTh BOMNPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOLIME TMPOTUBOPEUYUE, MpoOIeMy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3HIIMIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, SBJIECHHS, MpOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIBHO (OPMYITUPOBATH OOOOIIEHUS U BBHIBOJBI MO pe3yJbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e TMPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE MPOLIECCA, a TAKKE BbIIBUTATH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JACPUITUTH MHPOPMAIIUH, TAHHBIX, HEOOXOAMUMBIX IS OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUIOB U (DOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEICTABIATh €€ B Pa3Iu4HbIX (HOpMax,
WUTIOCTPUPOBATh Tpaduyuecky;

e OIICHUBATH HaJAEKHOCTh uH(bOopMaIuu o CaMOCTOATENIbHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Yuusepcanomuvie KOMMYHUKamueHwvle  Oclicmeus, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menune:



BOCIPUHUMATh U  (OPMYJIUPOBATh CYXKIEHUSI B COOTBETCTBUHM C
YCIOBUSIMU M LIETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)XKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHCBMEHHBIX TEKCTax, JaBaTh IOSCHEHUS II0
XOJly peUIeHUs 3a/1a4yi, KOMMEHTUPOBATh MOJIYyYEHHBII PE3yJIbTaT;

B X0J1e 00CYXKIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY O0CYK/1a€MOM TEMBI,
npoOJIeMBbl, pelIaeMon 3aJ1aul, BbICKa3bIBATh UJIEU, HAalleJIEHHbIE HA TTOUCK
pELICHMSI; COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHHAMH JIPYTUX
YYaCTHUKOB JMAJIOra, OOHapy»XMBaTh PA3IMYME€ U CXOJCTBO IMO3UIIMIL; B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJabTaTbl  pEIIEHHs  3a7a4d,  SKCIEPUMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  MpPEUMYIIecTBA  KOMaHAHOM U
WHANBUYaTbHON PabOThI MPY pEeIICHNH YIEOHBIX 3a71a4; TIPUHUMATH 11eITh
COBMECTHOU JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYXK1aTh MPOIIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIIOJIEH;
y4acTBOBATh B IPYIIOBBIX (popmMax paboThl (00CYKIeHUSI, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» M WHBIC); BBINOJHATh CBOK YacTh pPabOTHI H
KOOPJMHUPOBATh CBOM JIEUCTBUA C JPYTMMH 4YJI€HaAMU KOMAaHJBI,
OLICHMBAaTh KAa4eCTBO CBOETO BKJIajJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.
Camoopranusanus:

COCTABIIATH IUIAH, AITOPUTM PENICHHUS 3a]]a4H, BRIOUPATh CIIOCO0 perieHus
C Y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TIO3HABaTEIbHOW pediaekcur Kak OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOIPOBEPKHM, CAMOKOHTPOJIA Ipolecca U
pe3yJibTaTa pelIeHUsI MATEMaTUYECKOU 3a/1a4u;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHHUBATh COOTBETCTBHUE pe3yjibTaTa LEIU W YCIOBUAM, OOBSCHATH
IIPUYMHBI JTOCTHXKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh MOHATUSIMHU: TOUKA, PsIMas, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEIACTBUS W3 HHUX MpPH PEHICHUU
TreOMETPUYECKUX 3aa4.

OmnepupoBath MOHATUAMU: MAPATIIETBHOCTD U MEPICHANKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEMN.

KrnaccudummpoBats B3aUMHOE paCIONOKEHUE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHd ABYTPAHHOTO YrJja,
peOpo BYrpaHHOrO yrja; JMHEWHBIM Yroj ABYIPaHHOrO YIJia; rpajlycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHK, 3JIEMEHTHI MHOTOTDAaHHUKA, TIPABUIIbHBII MHOTOTPAaHHUK.

PacriosnaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MUpaMHIa; TMpU3MA,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccupummpoBath ~ MHOTOTpaHHHWKH,  BbIOMpass ~ OCHOBaHUS IS
KJIaccu(uKanuy (BBIMYKJIblE M HEBBIMYKJIble MHOTOTPAaHHUKH; IPaBUJIbHBIC
MHOTOTPaHHUKH; MPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaljIeNeUIe/bl).

OnepupoBaTh MOHATHIMHU: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBSICHATH MPHUHIIUIIBI IOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CrpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJIEIOB, BBIIOJIHATH
(BBIHOCHBIE) IUIOCKME YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BU
CBEpXy, COOKY, CHU3Y.

Pemiate 3a1aun Ha HaXOXKJCHUE TEOMETPUUECKUX BEIUYHH 110 00pa3aM i
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl MpU PELICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIIEHUE PACCTOSIHUI MEXIy IBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemrats 3aaun Ha HAXOXKIACHHE T€OMETPUUECKUX BEIMYMH MO 00pa3laM Win
aNIrOpUTMaM, TPUMEHSS MW3BECTHBIE AaHAJUTHUYECKUE METOIbl TMPU PEIICHUU
CTAaHIAPTHBIX MAaTEMaTHYECKMX 3a/Jad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy TMpPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnars 00bEMBI M TUIOMIAIM OBEPXHOCTEH MHOTOrpaHHUKOB (IpHU3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyN; BBIYMCIATH COOTHOLICHMSI MEXAY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMM: CUMMETpPUS B NPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HMH(OPMALMIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAaX.

[IpumensaTe reoMerpuueckue @axThl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a7ay4, MPEANOIararolux HECKOJIbKO 1IaroB PEIICHUs, €CJIU YCIOBUS IIPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

[IpumenaTs nOpocTedive NpOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBoaUTE NpUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B INPUPOAE U
YKU3HU, pPacIlO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATE MOMYyYEHHBIE 3HAHMS HA IPAKTHKE: aHAJW3UPOBATh DPEAbHBIE
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLIECCE IIOUCKA PEILICHUS
MaTeMaTHyecku CcGHOpPMYyJIHPOBAHHON MpoOJIeMBbl, MOJEIMPOBATh pealbHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, UCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmnapara aareOpbl; pemaTh
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KVIACC

OnepupoBaTh TOHATHSIMHU: LWJIMHIPUYECKAs MOBEPXHOCTh, 0Opa3zyroliue
IWIMHAPUYECKON  TIOBEPXHOCTH;  IIWIMHIP;  KOHUYECKass  IMOBEPXHOCTH,
oOpa3yrolre KOHHIECKON TOBEPXHOCTH, KOHYC; c(heprieckas moBepXHOCTb.

Pacnio3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOIO CIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M MIIOMIAM  TOBEPXHOCTEH  TEI  BpalieHus,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIK B cdepy U
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIICHHUS.

BBIYucisiTh COOTHOMICHHSI MEXKIY TUIOMIAASMHU MTOBEPXHOCTEH W 00BbEMaMu
IIOJOOHBIX TEI.



N3o0paxarh wu3ydaemble (GUTYpbl OT PYKM U C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) MJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: Bug cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLECHUS.

W3BnekaTb, HMHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALHUIO O
OPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha uepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [IEUCTBUSA CHOXKEHUsST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCII0, O0bSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IprMeHsTh IpaBWIIO NAapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMM: J1EKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIrOld MEXKIY
BEKTOPAMHU, CKAJSIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB M NPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOEC IPOU3BEIAEHUE, PpACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOpPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumeHnsaTh reoMeTpuueckue @akTbl ISl PEIICHUsS CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaralliuX HECKOJIbKO IAr0B PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

Pemate mpocreimme reoMeTpuyecKue 3aladyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemare 3azayn Ha J10Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLUCHUM W
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELLICHUHU CTAHAAPTHBIX MaTEMaTUYECKUX 3a1ay.

[IpumeHaTs nOpocTedMe NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a1au.

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PacllO3HAaBaTh IPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATh IMOIMYyYEHHBIE 3HAHMUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HM3YYEHHBIC IIOHATHUA B IPOLIECCE IIOUCKA PEILICHUS
MaTEeMaTUYECKH C(OPMYIUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh PEATBHBIE
CUTyallud Ha A3BIKE TIEOMETPUM, MCCIEN0BaTh IIOCTPOCHHBIE MOIEIU C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITHI U TEOpeM, almnapara aareopsl; pelaTh
IIPAKTUYECKUE 3aa4U, CBA3AHHbBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchbl
Bbub6mmoreka [IOK
1 Beexettite B cTepeomeTpiio 10 https://m.edsoo0.ru/1c209e37
5 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bu6mmoreka [JOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepnenquKyIsApHOCTD NPSMBIX U 12 bu6nuorexa [IOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
bubmuorexa [JOK
4 VYTubl MEXy TPSAMBIMH M TUIOCKOCTSIMH 10 1 htts://m.eds0o.ru/1c209e37
bubmuoreka [JOK
> MrororpatHKit 1 ! https://m.edsoo0.ru/1c209e37
N bubmuorexa [JOK
0 OOBEMBI MHOTOTPAHHHKOB o ! https://m.edso0.ru/1c209e37
7 [loBTOpEeHME: ceueHusi, paCCTOSHUS U YTJIbI 4 1 Bubmmorexa [JOK
P ’ P E https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5} 0
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11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaunmeHoBaHmMe pa3aeioB U TEM nudposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
T 12
©J1a BpateHuA https://m.eds00.ru/1c209e37
N bubnmoreka [JOK
ObbembL TEN 5 1 https://m.edsoo.ru/1c209e37
BexTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa [OK
P P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06001IIEHNE, 7 1 bu6nuorexa [IOK
cUCTeMaTHU3alys 3HaHUU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 0



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

10 KJIACC
Kosn4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3ydeHusi | oOpa3oBaTejibHbIE
padoTsI padoTsbI
pecypchbl
OCHOBHBIE TIOHATHUS CTEPEOMETPHH:
TOYKa, MpsiMasi, MIIOCKOCTb,
npocTtpanctBo. [IpaBuna
1 M300pakeHUsT HAa PUCYHKAX: 1 bubmmorexa LIOK
p pHcyH o https://m.edsoo.ru/aecc77cd
HU300paKeHUSI TUIOCKOCTEH,
napajiebHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPEe3Ka
[Tonsarus: nepecekaronuecs
2 [UIOCKOCTH, IIEPECEKAIOIMECS IPAMAas 1 bubnmorexa LHOK
> 1eP p https://m.eds00.ru/2d8a9¢99
Y TUIOCKOCTH
[Tonsatus: nepecekaronmecs
3 TUIOCKOCTH, MepPEeCEeKaIoIecs npsmas 1 bubmmorexa [JOK
- TTeP p https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HAKOMCTBO C MHOT'OTpaHHHUKaMH,

4 n300pa’keHrue MHOTOIPaHHUKOB Ha 1 bu6nuoreka [IOK
pPUCYHKaX, Ha IPOEKLMOHHBIX https://m.edso0.ru/a63959ed
yepTrexax
HauvanbsHble cBeieHNS 0 KyOe 1

5 OUpaMHUIE, UX Pa3BEPTKHU U MOJEIHN 1 bubmnorexa [JOK

P > 1% Paseep ' https://m.edso0.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
bubmuorexa [JOK
6 HavanpHble cBeieHHs 0 KyOe 1 1 1

https://m.edsoo.ru/3d8ffd32
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nupaMujie, X pa3BEPTKU U MOJIEIH.
CeueHust MHOTOTPAaHHUKOB

[TousTue 00 aKCMOMATUYECKOM

7 MOCTPOCHUU CTEPEOMETPUHN: AKCUOMBI bubmmorexa LOK
P P PHH: https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPUU U CIIEACTBHS U3 HUX
[TonsiTue 06 aKCHOMATHIECKOM
8 MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI bubmmorexa [IOK
P P TP https://m.edso0.ru/239c8ch4
CTCPCOMETPUHN U CIICACTBUA U3 HUX
[Tonatue 06 akcMOMaTHYECKOM
9 MIOCTPOCHUU CTEPEOMETPUHN: AKCUOMBI Bubmmoreia LIOK
p p TpHH: https://m.eds00.ru/65c6b106
CTECPCOMETPUHN U CIICACTBUA U3 HUX
[Tonsatue 06 akcHOMaTHYECKOM
10 MOCTPOCHUU CTEPEOMETPUHU: AKCUOMBI bubmmorexa [IOK
P P PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPUU U CIICACTBUS U3 HUX
B3anMHOe pacnioniokeHue NpsMbIX B
11 IIPOCTPAHCTBE: NIepeCeKarouecs, bu6nunorexa [IOK
NapajulelIbHbIE U CKPEIIMBAIOLINECS https://m.edsoo0.ru/1a2520f6
npsiMbIe
[TapanienbHOCTb MPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 napaJiJICIIbHBIC IIPAMBIC B BI/I6JII/IOTCKa HOK
p p . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MaPAIIEIbHOCTD TPEX
MPSIMBIX
[TapanienbHOCTh MPSIMBIX U
13 IJIOCKOCTEN B TPOCTPAHCTBE: bu6mmoreka [IOK
IlapanienbHOCTh IPSMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bu6muoreka [IOK
14 VYriisl ¢ COHaNPaBIEHHBIMA 1

https://m.edsoo0.ru/9f4071b9
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CTOpOHaMH

15 Yron mexay npsiMbIMU B bu6mmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yroi Mexay NpsAMbIMU B bu6muoreka [IOK
16
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaytenpHOCTh MIIOCKOCTEN: bubnuorexa [IOK
MapayieIbHbIE NIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napajjieNbHbIX TUIOCKOCTEN bubmmorexa LOK
P https://m.edso0.ru/e504d656
[IpocTeiire nmpocTpaHCTBEHHbIE
19 (buUryphl Ha TIOCKOCTH: TETPAIT bubnmorexa HOK
P + TETPAsD, https://m.edsoo.ru/4a28dc02
KyO, mapaJiienenumne;y
N but6mmoreka [IOK
20 Hoctpoerie ceerit https://m.edso0.ru/1d434dO0f
. bubmuotexa [JOK
21 IT
OCTPOCHHE CCHeHII https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota mo Teme
29 "[IpsiMbIe U TIIOCKOCTH B bubmorexa [LIOK
npoctpaHcTie. [lapamienbHOCTh https://m.edso00.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEH"
[leprieHIUKYASAPHOCTD NPAMOUN U
23 HJI(F))CKofTI/I'}l;e pneH UK E)m HbIC Bubmmorera [IOK
+ HEPHCHIMRYILP https://m.edsoo.ru/b19f6a5d
MpsiIMbIe B IPOCTPAHCTBE
24 [Ipsimble mapanienbHbe U bu6nmnoreka [IOK
MEPIEHIUKYIISPHBIE K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
IIpsimble nmapaiiensbHbie U bu6muoreka [IOK
25
MEPIEHINKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak nepreHIuKyIIPHOCTH bubmuorexa [JOK
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HpHMOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 IIpu3Hak nepneHIuKyIspHOCTH bubnuorexa [LIOK
MPSMON U TNIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bu6muoreka [IOK
MEePHEHAUKYJIPHOHN TIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o mpsimoit bubnuorexa [IOK
MEPIECHANKYISIPHOMN MIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o nmpsimoit bubmmorexa [LIOK
MEePIECHANKYJISIPHOMN MIIOCKOCTH https://m.edso0.ru/7d18834b
[lepneHUKyIAp ¥ HAKIOHHBIE:

31 paccTosiHUE OT TOUYKHU JI0 MJIOCKOCTH, E;fg;ﬁfg;?ﬁ}; 3647743
paccTosiHUE OT MPSMOU 10 TUIOCKOCTH o '
[leprieHquKYyNISAp U HAKIOHHBIE:

32 paccTosiHUE OT TOYKHU JI0 MJIOCKOCTH, Eg{iﬁ;ﬁfgggﬁ}é 6fefadd
PacCTOSHKE OT MPSIMOI 110 IFIOCKOCTH T '
[leprieHTUKYNISAp U HAKIOHHBIE:

33 paccTosiHUE OT TOYKH JI0 MIIOCKOCTH, E’[ﬁ?ﬁﬁfgggzi%?b 8e3
paccTosiHUE OT MPSIMOM J0 TIOCKOCTH T '
[lepnieHIUKYIIAp ¥ HAKIOHHBIE:

b K

34 paccTosiHUE OT TOYKH JI0 MIIOCKOCTH, h;i?i?:éi?rou Idbee22be
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH T '

35 VYTI1Bl B IPOCTPAHCTBE: YTOJ MEXIY bu6nmoreka [IOK
MPSMON U MIIOCKOCTHIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, TMHEHHBIA yIrOJ bu6nuoreka [IOK
JBYTPaHHOI'O yIja https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJI, TMHEHHBIA yTroJ bu6mmoreka [JOK
JIByTPaHHOIO yrja https://m.edsoo.ru/c7c777ed

38 [leprieHIUKYJISIPHOCTD TIIOCKOCTEH: bu6mmoreka [JOK
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MPU3HAK NEPHEHIUKYISPHOCTH JIBYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

IlepnesAMKYISIPHOCTD IIIIOCKOCTEM:

bu6mmoreka [IOK

39
fprsHaK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEHN
IleprieH UK YIIPHOCTD INIOCKOCTEH
40 o II/I)3HaK Heynefl UKYJISIPHOCTH 1B bubnnorexa [JOK
p vp JUHKYIED ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 TeopeMa 0 TPEX HEpHEHAUKYIIIPAX bubmorexa [IOK
p P PHCHAMKYTAD https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TPEX MEPHEHAUKYIIIPAX bubnmorexa HOK
p RS PHCHIHKYIAD https://m.edsoo.ru/52188a7d
43 TeopeMma o TpEX NepHIEeHIUKYIIPaxX bubmmorexa [IOK
p p PHCHIIYTAD https://m.edso0.ru/9f246736
KoHnTtponbHas paboTa mo TeMam
44 "TleprnieH IUKYIAPHOCTD MPSIMBIX U bu6nuorexa [IOK
iockocTeil" u "Yriabsl MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMU"
[TonaTrie MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTBhI MHOTOI'PaHHUKA,
45 BBIITYKJIbIE Y HEBBITYKJIILIE bubnmorexa LIOK
YK yK_, https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OrpaHHUKa
[Ipusma: n-yroapHast npu3ma; rpaHu u
OCHOBAHUSI MIPU3MBI; TIpsiMast U bu6mmoreka [IOK
46
HaKJIOHHAs IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
IOJIHASI TOBEPXHOCThH PU3MBbI
47 [Tapannenenunen, NpsAMOYTrOIbHBINA bu6mmoreka [JOK

napauiCICnmIca u €ro CBOMCTBA

https://m.edso0.ru/8a7be683
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48

[Mupamua: N-yroabHas mupamuia,
TpaHU U OCHOBAHUC THUPAMUBI;
OOKOBast ¥ OJTHAS TOBEPXHOCTh
NHpaMHUIbI; IPABUIIbHAS U YCEUEHHAS
nupamMuIa

bubmuoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[TpaBuITbHBIE MHOTOTPAHHHUKH:
IMMOHATHEC ITPABUIIBHOI'O
MHOT'OrpaHHUKA,; IMMpaBUJIbHAA IPpHU3Ma
U [IpaBUJIbHAs UpaMua, NpaBuJibHasA
TpeyroJyibHas MUPaMHIA 1
MIPaBUJILHBIN TETpadap; KyO

but6mmoreka [IOK
https://m.edso0.ru/074c8865

50

IIpencraBneHue o NpaBUIBHBIX
MHOIOTpaHHHUKaX: OKTa’Ip,
JOJEKadIp U UKOCAdIP.

bub6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

o1

CummeTpust B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTENIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CHMMETpHUH B IUpaMUIAX,
napajuiesienuIeax, NpaBUIbHbBIX
MHOT'OTpaHHUKAX

but6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Briaucienue piieMeHTOB
MHOTOTPAaHHUKOB: pEOpa, IMaroHamu,

yTJIbI

bub6moreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas GOKOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSIMOM
MIPU3MBI, TUIOIIAh OCHOBAHHUI,
TeopemMa 0 OOKOBOI MOBEPXHOCTH
MPSMON MPU3MBI

Bbu6moreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomaas GOKOBOM MOBEPXHOCTH U

but6mmoreka [IOK
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IMOBEPXHOCTHU HpaBHHBHOﬁ

MHPaMHU/IbI, TEOPEMa O MJIOIIAIN
OOKOBOI TOBEPXHOCTH YCEUEHHOMH

https://m.edsoo.ru/5603e30b

MTUPaAMUJIBI
55 KonTponbhas pabota no teme bu6mmoreka [JOK
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
. bu6mmoreka [JOK
56 Honsrue 06 0oneme https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
> OOBEM mupamu el https://m.eds00.ru/235171b3
N but6mmoreka [IOK
58 OObEM mHpani bl https://m.edsoo.ru/f47dfefd
N bubmuorexa [IOK
59 OOBEM mupamu el https://m.eds00.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mupamu el https://m.edsoo.ru/2faadc3f
. bu6mmoreka [JOK
61 OOBEM mpu3MEI https://m.edso00.ru/79853608
N bubmuorexa [IOK
62 OOBEM npH3Mb! https://m.eds00.ru/1e053890
N but6mmoreka [IOK
63 OObEM mpH3MEI https://m.eds00.ru/482d3f51
64 Konrponbnas pabora o Teme bu6nuoreka [IOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHmE, 0600IIEHNE
65 CHCTeMaTH3allNs 3HAHUH. bubmuorexa [JOK

[TocTpoeHue ceueHui B
MHOT'OI'paHHUKC

https://m.edsoo.ru/098bedad
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[ToBTOpeHme, 06001IIEHNE
cUcTeMaTH3aIus 3HaHUI.

66 BoIunciieHne pacCTOSHUIN: MEXTY 1 bu6muoreka [IOK
JBYMs TOYKaMH, OT TOYKH J10 IPSAMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 IJIOCKOCTH, MEXY
CKpEIIMBAIOIIMMHUCS MPSIMBIMH
bubmuoreka [JOK
67 Hrorosas KonTposbHas padota 1 https://m.edso0.ru/b9146bc0
[ToBTOpenue, o600IICHNE
cHUCTeMaTHU3alus 3HaHU.
Beruucnenue yrios: Mex
68 CKpGHII/IBaIOHlyI/IrMI/ICSI npmi[ZIMI/I, 1 bubmmorexa [JOK
N https://m.eds00.ru/56765e8b
MEXKy MPSMOM U TUNIOCKOCTHIO,
JBYTPaHHBIX YTIIOB, YTJIOB MEXKIY
TJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabubie | IlpakTuueckue bp
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
Cdepa u map: neHTp, paamnyc,
1 IUaMeTp; INIOIAAb IOBEPXHOCTH 1 bubnnorexa [JOK
P> P https://m.edso0.ru/0341bc2b
cepsl
Biaumnoe pacnonoxenue chepsl u
but6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJibHas IIJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; iomaab cheps

3 N3ob6paxenue chepsl, mmapa Ha 1 bu6muoreka [IOK
miockoctd. CedeHus mapa https://m.edsoo0.ru/bc15f7f2
Hununapuueckasi IOBEPXHOCTbD,

4 oOpa3zyromye MUIHHAPUIECKON 1 bu6mmoreka [IOK
IMOBEPXHOCTH, OCh LIWJIMHAPUYECKOU https://m.edso0.ru/6054b8cl
MTOBEPXHOCTH
Hununnp: ocHoBaHMS U OOKOBasI

5 MOBEPXHOCTh, 00pa3yromas u ocCh; 1 bu6nmoreka [IOK
IUIoIa s OOKOBOM M IOJHOMN https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N300paxeHne nuanHapa Ha
wiockoctu. Pa3Béprka nununapa.

6 Ceuenus mIMHIPA (TUIOCKOCTHIO 1 bubnmorexa LIOK

. P ’ https://m.edsoo.ru/016e25eb
napaIeIbHON UITN
MEePIECHIUKYISIPHOU OCH [IUIUH/IPA)
bubmuorexa [JOK
7 Konnueckast mOBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yromye KOHUYECKOH
ITOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

KOHyCI OCHOBAaHHC U BCPIINHA,

8 oOpa3yolas 1 och; IJI0ab Enbmiorexa HOK
N N https://m.edso0.ru/897dd3b2
OOKOBOM M MOJTHOW TTOBEPXHOCTH
Yceu€HHbIN KOHYC: He u
9 BBICOTA; OCHOBaIZI/CIﬁ (1)46(13)213;?1;);: ) bubmmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTH
N3o6pakeHune KkoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
napaJijiesIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TIPOXOASIIEH Yepes
BEpIINHY)

11 KoMOuHarwms ten BpameHus: 1 bu6mmoreka [IOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpasHHuK, ONMCaHHbIA OKOJIO

12 cthepsl; chepa, BIUCaHHAS B bu6nmoreka [IOK
MHOT'OTPaHHUK HJIU B TEJO https://m.eds00.ru/0b136158
BpaIICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOMCTBa 0OBEMOB TeI https://m.edsoo.ru/26a03fb7

N but6mmoreka [IOK
14 OOBEM HHIHHApa, KOHYCa https://m.eds00.ru/5513d87b
N bubmuorexa [IOK
15 OObEM wapa 1 oA, chepe! https://m.edsoc])_.[ru/d189bde2
16 [TomoGHBIC TENa B IPOCTPAHCTBE. bubmmorexa LIOK

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
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

CooTHOIIEHUS MEXTy TUIOIIAAsIMU
MMOBEPXHOCTEH, 00bEMaMH
MOJOOHBIX TEJ

17 KonrtpomnbHas pabota o remam bu6mmoreka [IOK
"Tena Bpamenus" u "O6bembl Te" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha M10CKOCTH U B bubnuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BBIYUTAaHHUE BEKTOPOB Bubmmorera [IOK
P https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOPA Ha YUCIIO Bubmmoreia LIOK
p https://m.edsoo.ru/dee379eb
PasnosxeHnne BekTopa 1o TpéM
21 HEKOMILJIAHAPHBIM BEKTOpaM bubmmorexa [IOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno mapannenenumnena
Pemenne 3amad, CBA3aHHEIX C
22 MIPUMEHEHUEM TPABUJII JECHCTBUH C bubmmorexa [IOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMu
KoopaunaTHO-BEKTOPHBII METOA
23 MIPU PEIICHUH TEOMETPHUSCKUX bubmmorexa LOK
pup P https://m.edsoo.ru/d3alfe30
3a/1a4
IIpsimoyronbHas cucrema
24 KOOPAMHAT B IIPOCTPAHCTBE. bu6nuoreka [IOK
Koopaunats! Bextopa. [Ipocteiimue https://m.edso0.ru/48db7058
3a/1la4y B KOOpJIMHATaX
o5 Yron Mexay BEKTOpaMH. bu6mmoreka [IOK
CkansipHo€ MpOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluucnenue yrios Mexay bu6mmoreka [JOK

IIPAMBIMHA U INIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
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

KonTponbhas pabora o teme

27 "BekTopbl 1 KOOPAWHATHI B 1 bubmiorexa HOK
Pol I KOOPA https://m.eds00.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpenwue, 060061eHNE 1
cucreMarusanus 3HaHuil. OCHOBHbIE bu6mmoreka [JOK
28 1
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpenwue, 06001meHNE 1
cructemaTuzaius 3HaHuii. OCHOBHbIE but6mmoreka [IOK
29 1
¢dburypsl, pakTbl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
IJITAHUMETPUHU
[ToBTOpeHue, 0600IICHNE U
cucTeMaTu3alys 3HaHui. 3anaun but6mmoreka [IOK
30 1
IJJAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpeHme, 006001EeHNE 1
cHUcTeMaTH3alvs 3HaHUK. 3a1aun but6mmoreka [IOK
31 1
IJJAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpenue, 0600IIEHNE U
cructemaTuzaiys 3Hanui. OCHOBHBIC bubnuorexa [JOK
32 1
¢burypsl, GpakThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
but6mmoreka [IOK
33 14 0 1
TOTOBAT KOHTPOTGHAZ Pabotd https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 0600IIeHNE U 1 bu6mmoreka [IOK
CHCTEMAaTH3alNs 3HAHUHN https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



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




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero 00pa3zoBanus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMU: TOUKA, IPsIMasi, INIOCKOCTh
25 IIpuMEHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX INPH PELICHUH
' reOMETPUUYECKHX 3a7a4
23 OnepupoBaTh MNOHATHAMH: MAPALIEIBHOCTE M MEPHEHAUKYISIPHOCTH
' HPSMBIX U IJIOCKOCTEN
-4 KnaccuduuupoBaTth B3auMHOE pacloiOKeHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAaHHBIM Yroj, rpaHH ABYIPaHHOTO YIJia,
7.5 pedpo ABYIpaHHOTO yIJia, TUHEHHBIN yros ABYIPaHHOrO yIia, rpajycHas
Mepa JIByrpaHHOIO yria
26 OnepupoBaTh MOHATHUSAMHU: MHOTOTPAaHHMK, BBITYKJIBIH W HEBBITYKJIBII
' MHOT'OTPaHHUK, 3JIEMEHTHI MHOIOTPaHHUKA, ITPABHJIbHBIM MHOTOI'PaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHpaMuia, Mpu3Ma,
' IPSMOYTOJIbHBIN Napaienenunes, Kyo)
KnaccuduuupoBaTtb ~ MHOTOIpaHHMKM, BBIOMpass  OCHOBaHUS  JUIs
28 kinaccuukanuy  (BBIOYKIBIE M HEBBIIYKJIbIE  MHOTOTPaHHUKH,
' IPaBUIbHbIE MHOTOTPAHHUKH, MpPSIMBbIE M  HAKJIOHHBIC IIPU3MBI,
napaJuiesIeuIe bl)
29 OnepupoBatb MOHSTUSIMMU: CEeKyILast IJIOCKOCTb, CEUeHUe
' MHOTOT'PaHHUKOB
210 OOBACHATH NPUHLUIBI TIOCTPOEHUS  CEYEHUH  MHOIOIPAHHUKOB,
' UCIIOJIb3YSl METOJ CJIEIOB
211 CTtpouTh cedeHUs MHOTOTPAaHHUKOB METOJOM CJIEJOB, BBINOJIHATh

(BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYP:




7.12

BUJ] CBEPXY, COOKY, CHU3Y

Perrate 3a1aun Ha HaXOXICHHE T€OMETPHUCCKUX BEIIMYMH II0 00pa3iamM
WIA aJrOpUTMaM, HPUMEHSS H3BECTHBIC aHAIMTHYECKHE METOABI IPHU
peH_ICHI/II/I CTaH)IapTHI)IX MATEMATHUYCCKUX 3a1a4 Ha BBIYHUCJICHHUC
paCCTO?[HI/II\/’I Me)KI[y ABYMsI TOYKaMH, OT TOYKH OO Hp?[MOI\/JI, OT TOYKHU I0

IIJIOCKOCTH, MCKAY CKPCIIUBAIOIMIUMUCS ITPAMBIMHA

7.13

Pemrats 3a/1a4r Ha HaXOXJCHUC TCOMCTPUYCCKUX BCIWYHH IO 06pa3uaM
WK aJirTOpuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTHYCCKUC MCTOABLI IIPU
peuicHUU CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BBIYHUCIICHUC YIJIOB
MCKAY CKPCHIMBAOIIHUMUCA IMPAMBIMH, MCKIAY HpﬂMOfI N IJIOCKOCTBIO,

MCKAY MIIOCKOCTAMU, IBYI'PAHHBIX YTJIOB

7.14

Bbruuciate 00bEMBI M IUIOHIAIM  TIOBEPXHOCTEH MHOTOTPAaHHHKOB
(mpu3ma, nmupamMua) ¢ MpUMEHEHHEM (HOPMYJl, BEIYUCIATh COOTHOIICHUS
MEXITY TUTOIIAISIMH MOBEPXHOCTEH, 00BEMaMu OTOOHBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh MOHSATUSIMM: CUMMETPHsI B MPOCTPAHCTBE, LEHTP, OCh U

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PHUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBATh M WHTEPIPETUPOBATH HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTrypax, MNpPEACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTB TCOMCTPUICCKHC (baKTBI U pCIICHUSA CTCPCOMCTPUUCCKUX
3a/la4, IpcAIojaratomlnuxXx HCECKOJIBKO IIaroB pCIICHUA, C€CJIU YCIOBHA

MPUMEHEHHUS 3a/1aHbl B SBHOU (hopme

7.18

[IpumeHsATs nDpoCTEHIIME NPOrpPAMMHBIE CPEACTBA W DIJIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUICCKUX 3a/1av

7.19

IIpyBOoAUTE NMpPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAC U

JKHU3HH, paClioO3HaBaTh NPOABJICHUC 3aKOHOB I'COMCTPUHN B UCKYCCTBC

7.20

[IpuMeHsATh MOTyYEHHbIE 3HAHUS Ha MPAKTUKE: aHATM3UPOBATh PEaIbHbIC
CUTyallud W TPHUMEHATHb M3yYEHHBIE IOHATHS B IIPOLECCE IOMCKA
pelieHus MaTeMaTHYeCKH chopMyTUpPOBaHHOM po0OJIeMBl,
MOJIETUPOBATh peajbHbIC CUTYallMH Ha SI3bIKE T€OMETPUHU, HCCIEAO0BAThH
MIOCTPOCHHBIE MOJIEJN C UCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHITHHA U
TeopeM, amrmapaTa aiaredopbl, pemaTh NPakTUIeCKUe 3a/1a4i, CBI3aHHbIE C

HAaXOXIACHUEM I'€COMETPUICCKUX BEJINIHNH




11 KJIACC

Koz IIpoBepsiemble MpeIMeTHbIE Pe3yabTATHI OCBOECHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJibTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: MIJTHHAPUICCKAs IIOBEPXHOCTH, 00pa3yronIne
6.1 WIAHIPUYECKONH TIOBEPXHOCTH, MHUJIMHAP, KOHHYECKAs IMMOBEPXHOCTD,
' oOpa3ylomme  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepudeckas
MMOBEPXHOCTh
6.2 Pacnio3naBate Temna BpalieHus (LWIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYEHHUS TeJl BPALCHUS
6.4 KinaccudunupoBaTh B3aMHOE pacroyiokeHue chepbl U MITOCKOCTH
OnepupoBaTh NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTa CETMEHTA, IIapOBOM CIJIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
IIIAPOBOTO CIIOS, IIAPOBOH CEKTOP
6.6 Bbruncnsate 00BEMBI W IIJIOMIAAM TOBEPXHOCTEH TEN BpallCHUs,
' TEOMETPUYECKHX Tell C MPUMEHEHUEM POopMYIT
OnepupoBaTh TOHATHUSMH: MHOTOTPAHHHK, BIHCaHHBIM B cdepy u
6.7 OTMMCaHHBIN 0KOJI0 cepsl, cepa, BIMCaHHAS B MHOTOTPAaHHUK WU TEJIO
BpaIICHUS
6.8 BbruncnsTe COOTHOIICHHS MEXIYy IUIOMAAsIMH IOBEPXHOCTEH H
' 00BEMaMHU ITOTOOHBIX TEN
6.9 N300paxath n3ydaemple QUTYPHI OT PYKH M C TPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BBIMOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUJI CBEpXY, COOKY, CHH3Y; CTPOUTh CEUYCHHS Tl
BpAaIICHUS
W3Bnekatb, MHTEPHpPETUPOBATH M MPEeOOpPa3OBBIBATH WH(MOPMALHIO O
6.11 MMPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, NpeaCcTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs reomeTpuyeckue (QakThl A PEHICHUsS] CTEPEOMETPUUYECKUX
6.12 3a/1a4, MPENOJaraoliuX HECKOJBKO IIAaroB pELICHUs, €CIHU YCJIOBHUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOU (hopme
6.13 OnepupoBath MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BEINIONHATE AEMCTBUS CIOXKEHUS BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHS BCEKTOpPA Ha 4YHUCIIO, O6L$ICH$ITL, KakKMMH CBONCTBaMHM OHH

00J1a1a10T

6.15

[IpuMeHsTH paBUIIO NapasuleNenueia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATHAMHA: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yroia MCXJAy  BCKTOpaMu, CKaJLIpHOC  MPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAaHAPHBIC BEKTOPLI

6.17

Haxoauth CYMMY BCKTOPOB H NPOHU3BCACHHUC BCKTOPAa HA YHUCJIO, YIroJl
MCXKAY BCKTOpaMH, CKAJIPHOC MPOU3BCACHUC, PACKIIAABIBATL BEKTOP I10

ABYM HCKOJUIMHCAPHBIM BEKTOpPaAM

6.18

3amaBaTh TUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT

6.19

Pemrate HpOCT@fII.HHC rCOMETPUYCCKUC 3aJauhd Ha [PUMCHCHUC

BCKTOPHO-KOOPAWHATHOI'O METOAAa

6.20

Pematn 3aJa4l Ha JOKa3aTCIbCTBO MATEMATHYCCKHX OTHOIIEHUH U
HaXOXIACHUC I'COMCTPUYICCKUX BCIMYHUH II0 06pa3uaM WU aJIrOpUTMam,
IIPpUMCHAA HN3BCCTHBIC MCTOIBI npu peICHNN CTaHAAPTHBIX

MaT€MaTUYCCKHUX 3aJa4

6.21

IIpumeHATs mnpocTedlIMe NPOrPAMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCIICHHUU CTCPCOMETPHUICCKUX 3aaa4d

6.22

IIpuBoauTH NpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U

JKM3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B HUCKYCCTBC

6.23

[lpuMmeHsATh TONyYeHHBIE 3HAHWSA Ha TPAKTHKE: aHAJIM3HpPOBATH
peasbHble CHUTYallMM ¥ TMPHMEHSATh HM3YYCHHBIE TOHATHS B TpoIecce
MOUCKA pEIICHUsI MaTeMaTU4eckKH C(HOpMYyITMPOBAHHOM TMPOOIEMBI,
MOJICIMPOBATh PEabHbIE CUTYallMU Ha A3BIKE T'€OMETPUH, UCCIIEI0BAThH
MOCTPOCHHbIE MOJIETH C UCIOJIb30BAHUEM I'€OMETPUYECKUX IMOHATUH U
TeopeM, arnmapaTa alre0pbl, penarh MPakKTUIecKue 3aauu, CBI3aHHbIC C

HaXOXXIACHUCM I'€COMETPUICCKUX BCJININH




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

I'eomerpus

7.1

OCHOBHBIE TIOHSITUSI CTEPEOMETpUHU. Touka, HpsiMasi, IMJIOCKOCTh, MPOCTPAHCTBO.
[lonatne 00  aKCMOMAaTHMYECKOM  TIOCTPOEHUM  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPUH U CIICJICTBUS U3 HUX

7.2

B3aumHOoe  pacrnonokeHHWe TpAMBIX B NPOCTPAHCTBE:  IEpecEKaroluecs,
napajuleJibHble M CKpeluBarouiyecss mnpsMsble. [lapannenbHOCTs MNpSAMBIX U
IUIOCKOCTEHl B  INPOCTPAHCTBE: MapajyIeJIbHbIE NpsSMbIE B  HPOCTPAHCTBE,
[apaJUIeNIBHOCTh TPEX MPSMBIX, MAPAIEIBHOCTh NMPSAMOM M IIOCKOCTU. YTJBI C
COHAIIPaBIICHHBIMU CTOPOHAMHM, YIOJI MEXKIY MpsMBIMA B IIPOCTPAaHCTBE.
[TapamienbHOCTh MIOCKOCTEN: NapaulelbHbIE MJIOCKOCTH, CBOWCTBA MapalIesIbHbIX
wiockocteil. Ilpocreiiime npocTpaHCTBEHHbIE (GUIYphl HA IUIOCKOCTH: TETpa’Jp,

KyO, mapasuielsienurmnes, IoCTPOCHUE CeYCHUN

7.3

[lepneHaAuKyISIPHOCTE NPAMOM M IUIOCKOCTH: TEPIEHIUKYJSPHBIE NPSIMbIE B
IIPOCTPAHCTBE, MPSIMBIE APAIIEIbHBIE U IEPIEHIUKYIIPHBIE K ITIOCKOCTH, PU3HAK
NEPIEHIUKYIIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHIUKYIISIPHOU
IUIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: Yroid MEXKIAY IPSAMOM M IUIOCKOCTBIO,
JBYTPAaHHBIA yroJl, JIMHEHHBIM Yyroja JAByrpaHHoro yrina. IlepneHpukymsap u
HAKJIOHHBIE: PACCTOSAHME OT TOYKH A0 INIOCKOCTH, PAaCCTOSHHE OT MPsIMOM N0
IUIOCKOCTH, MPOEKUUs (UTypbl Ha IUIOCKOCTb. [lepneHauKyIsipHOCTh MIIOCKOCTEMH:
NPU3HAK  MEPIEHIUKYIIPHOCTH  ABYX  IUIOCKocTel.  Teopema o0  Tpéx

NEpNECHAUKYJIApax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIPAaHHHKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpmsma: Nn-yrosipHas
npu3Ma, TpaHU M OCHOBAHUS IPU3MBI, NpsAMas U HAKJIOHHAs NpPU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH NMpu3MbI. [lapannenenunesn, npsiMOYroJibHbIN Mapaieaenure
u ero coiictBa. [lupamuna: N-yroiapHas nupamuaa, rpaHd U OCHOBAHUE MHUPaMUIbL,
OOKOBasi M IOJTHAsI MOBEPXHOCTH MHUPAMHUIBI, IPABUIIbHAS M yCEUEHHAS MUPaMUA.

OneMeHTHI npusMbl MW IMUpPAMU/BL. HpaBI/IJIBHbIC MHOI'OTpaHHUKH: TIOHATHC




MPaBUJIBHOTO MHOTOTpaHHMKA, MpaBUJIbHAs TpU3Ma M MpaBUiIbHAs MHpaMUAA,
MpaBWJIbHAS TPEYroJjibHAS MUpaMUAA U MPAaBHIbHBINA TeTpa’ap, Kyo. IlpeacraBnenue
O IPaBWIBHBIX MHOTOIPAHHUKAX: OKTa’Jp, AOAeKa’ap U ukocadapyrue CeueHus

IMPU3MBI 1 ITHPAMHUIBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOU,
MJIOCKOCTH. DJIEMEHTHl CAMMETPUH B MUPAMUJIAX, MMapajlIeNenuIe1aX, MPaBUIbHbIX

MHOTr'OrpaHHUuKax

7.6

Beruuciienue 371€MEHTOB MHOTOTPAaHHHMKOB: p&Opa, nuaroHanu, yriel. [lmomansb
OOKOBOM MOBEPXHOCTH M TOJHOM TIOBEPXHOCTH MPSAMOW MPHU3MBI, IUIOLIAlb
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsIMOM mpu3Mbl. [Tnomans 60koBoOH
MIOBEPXHOCTH U IIOBEPXHOCTU IIPABUJIBHOM NHMpPAaMHUIBI, TEOpeMa O IUIOLIanu

yceuénnoi nupamuasl. [Tonsitue 06 06béMe. OObEM MUpaMHUIbI, TPU3MBI

7.7

[TomoGHbIe Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXKTY TUIOIIASIMU TOBEPXHOCTEH,

00BEMaMU ITOTO0HBIX TENT

11 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

6

I'eometpus

6.1

[unuHapuueckasl NOBEPXHOCTh, 00pa3yrolIie HUINHAPUIECKONW TOBEPXHOCTH, OCh
LHWIMHIPUYECKON TOBEpXHOCTH. [lunmHap: ocHOBaHUS U OOKOBas MOBEPXHOCTH,

oOpa3yroias U 0Ch, TUIOMIAIb OOKOBOH U MOJHOM MTOBEPXHOCTH

6.2

Konunueckast HOBepXHOCTh, 00pa3yrolre KOHNYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKoW moBepxHOCTH. KoHyc: OCHOBaHHME W BepIIMHA, 0o0pa3ymoolas U OcCh,
oAb OOKOBOM M TIONHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC: 0Opasyronue u

BbBICOTA, OCHOBAHHA U OokoBas IMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paguyc, JuameTp, oAb MOBEPXHOCTH cdepbl. Banmuoe

PaCIOJIOKCHHUC C(bepbl n IIJIOCKOCTH, KacaTCJibHas IIIOCKOCTH K cq)epe, Ijiomanab

cepsr

6.4

N306paxenue Ten BpalieHus Ha MI0CKOCTH. Pa3BEpTka nUIMHApa U KOHyca

6.5

KomOunanuu Tten BpalleHuss W MHOTOIPAaHHUKOB. MHOTOIpaHHHMK, ONMHCAHHBIN

okoJio chepsl, chepa, BMcaHHAss B MHOTOTPAHHHK, UJTU TEJIO BPAIICHUS

6.6

[Tonsitue 06 06bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJBHOTO TMapajuienenunena u ciaeactsus u3 He€. OObEM IMIMHIApA,

koHyca. O0bEM 1mapa u rionaab chepsl




HOI[O6HBI€ TCJ1a B MMPOCTPAHCTBE. CooTHomeHHs MCKIAY riomagsaMu

o MOBEpXHOCTEN, 00BEMaMH MMOAOOHBIX TET
6.8 Ceuenuss munuHApa (MapayjielbHO W TEPIEHIUKYISIPHO OCH), CEUEHHUs KOHYca
' (mapanneabHOE OCHOBAHUIO U MPOXO/sIINee Yepe3 BEPIIUHY), CEUCHHUs I1apa
Bektop Ha miockoctd U B mpocTpaHcTBe. CIOXKEHUWE U BBIYMTAHUE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4ucio. PasnokeHue BeKkTopa 10 TpEM HEKOMILIaHAPHBIM
' BekTopaM. [IpaBuno mapamenenunena. PemeHuwe 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII JCHCTBUM C BEKTOPaMU
[IpsmMoyrosnbHass cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreiiive 3agaur B KOOpAWMHATaX. YToya Mexay Bekropamu. CkansipHoe

IMPOM3BCACHUC BCKTOPOB. Brruucnenue YIJIOB MEXKAY HNPAMBIMU W INIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILICHUN T€OMETPUUYECKHUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJibTATaM OCBOEHMSI
OCHOBHOW 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Bnagenne meTomamMu J0Ka3aTeNbCTB, alrOpUTMaMU pEUICHHS 3a7ad;
ymeHue (GOpMyIHUpOBaTh U OINEPUPOBATH MOHATHSAMH: OIpelecHHE,
akcuoma, Teopema, CJIEeJCTBHE, CBOMCTBO, IMPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKU; IPUMEHSTH UX; YMEHUE (HOPMYIUPOBAThH
oOpaTHOE U MPOTHUBOIIOJIOKHOE YTBEPXKICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ] MAaTeMaTUYeCKOW WHAYKLUU;
MIPOBOAMTH  JTOKA3aTeJIbHbIE pPACCYXKIEHUS TIpU PpELIeHUH 3ajad,
OLICHHMBATh  JIOTMYECKYI0  IpPaBWIBHOCTh  PACCYXKICHHUH; yMeHue
ONEpUPOBATh MOHATHSMH: MHOXKECTBO, MOJAMHOXXECTBO, ONEPALMUA HAJ
MHO>KECTBAMHU; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJis OMCaHUsl peajbHbIX POLIECCOB U SIBJICHUM U NIPU PELLIEHUU
3ala4y, B TOM 4HCIE U3 JAPYruX Y4eOHBIX TMPEeIMETOB; yMEHHe
OTIepUPOBATh MOHIATUIAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/laBaTh W OIHUCHIBaTh Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BATh Fpa(bBI IIpyu pCUHICHUH 3a1a4

YMeHue onepupoBaTh MOHITHSIMH: HaTypalbHOE YHCIIO, LIEJI0€ YUCIIO,
CTENeHb C IIeJIbIM [M0Ka3aTejaeM, KOPeHb HaTypaJbHOW CTENeHH, CTENEHb
C palnMoOHAIBHBIM  TOKa3aTeleM, CTeNneHb C  JICHCTBUTEIHHBIM
IoKazarejaeM, JorapupM UWcCiIa, CHHYC, KOCHHYC M  TaHIEHC
MIPOM3BOJIBHOIO YHCJA, OCTATOK IO MOAYINIO, PalMOHAIBHOE YHCIIO,
UppAIMOHAIBHOE  YWUCIIO,  MHOXECTBA  HATypalbHBIX,  IEJIbIX,
pallMOHANIBHBIX, JEHUCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKUA JIETUMOCTH, HAaUMEHBIIMA OOIIMA JETUTEeNb M HAauMEHbIIEe
obmiee kpaTHoe, anropuT™M EBKiMIa mpu pemieHnuu 3aaad; 3HaKOMCTBO C
pa3IMYHBIMM ~ TO3UIIMOHHBIMA ~ CUCTEMaMM  CYHUCJICHHUS;  YMEHHUE
BBHITIOJHATH BBIYMCICHUE 3HAYEHUN W MpeoOpa3oBaHMs BHIPAXKEHHUH CO
CTeNeHsIMH M JorapupmaMu, mpeodpa3oBaHus IPOOHO-pPAIIMOHATBHBIX

BBIp&)KGHHfI; YMCHHUE OICPUPOBATh IMOHATHAMU: ITOCICIOBATCIIBHOCTD,




apupmeTHuecKas IIPOrpeccus, reOMETpPUYECKast nporpeccus,
OecKOHEYHO YyObIBaloIlas TIeoMEeTpuYecKas IpPOrpeccus; yMEHue
3aJaBaTh [10CJIEA0BATEILHOCTH, B TOM YHUCIIE C HOMOILBIO PEKYPPEHTHBIX
bopMynn; yMEHHE ONEepUpOBaTh IOHATHUAMU: KOMIUIEKCHOE 4YHCIIO,
COIPSIKEHHBIE KOMIUIEKCHBIE YUCIIA, MOYJIb U APIYMEHT KOMIUIEKCHOTO
gyucna, ¢GopMa 3amuch  KOMIUIEKCHBIX uucen (FeoMeTphuecKas,
TPUTOHOMETpHUYECKass U  aireOpauyeckasl); yMeTb  IPOU3BOAMTH
apupMeTHUeCKue IEHCTBUA C KOMIUIEKCHBIMH YHUCIIAMH; TMPHBOIHUTH
IIPUMEpPBl  HCIIOJIB30BAaHHUSA  KOMIUIEKCHBIX  YHWCEN;  ONEpHUpOBATH
NOHATHSMM: MaTpuma 2x2 u  3X3, OIpeaenuTesb  MaTpPHILIbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MNOHATHAMH: pallMOHAIbHBIE, UPPALMOHAIbHBIE,
MoKa3aTebHble, CTENEeHHbIE, JIOTapu(MUUECKHe, TPUTOHOMETPHUECKHE
YpPaBHEHUsI M HEPABEHCTBA, MX CHUCTEMbI; YMEHHE ONEPUPOBATH
MOHSTUSIMU: TOXJECTBO, TOKIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YPAaBHEHUU M HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBA U CHCTEMbI C IMOMOILBIO Pa3IMYHBIX MPUEMOB; pEIIATh
YpaBHEHHUS, HEPAaBEHCTBA U CHCTEMbl C NIApaMeTpPOM; MPUMEHSThH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUISl PELIEHHUs] MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JaCTeN HAyKU U peanbHOM KU3HU

YMeHue omepupoBaTh MOHATHAMU: (DYHKIHS, UYETHOCTH (YHKIHH,
NEPUOIMYHOCTD (DYHKIMHM, OrpaHMYCHHOCTh (YHKLIUH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QYHKIMHM, HauOOIbIllee U HauMEHbIlIee 3HAUCHUS
GYHKIIMHM Ha TPOMEXKYTKE, HETIPpEpbIBHAS (PYHKIIMS, aCUMIITOTHI rpaduka
GyHKIMY, TIepBasi U BTOpasi MPOU3BOAHAA (DYHKLINHU, TEOMETPUUYECKUN U
¢buznyeckuif CMBICT TPOU3BOJHON, MepBOOOpa3Hasi, OINpeaeaEHHbIN
MHTETpall;, yMEHHE HAaXOIWUTh AaCUMNOTOTHI rpaduka (yHKIUHU; yMEHUE
BBIUMCIATh NPOU3BOAHBIE CYMMBI, IPOMU3BEACHHS, YACTHOTO H
KOMIIO3UIIMN (YHKIUI, HAXOAUTh YpaBHEHHME KacaTelIbHOM K rpaduxy
(GyHKIMU; yMEHHE HAXOOUTh IMPOW3BOAHBIC 3JEMEHTApHBIX (YHKIUH;
YMEHHE HCIOIb30BaTh MPOU3BOIHYIO JJISI HWCCIENOBaHHUA (YHKIHH,
HaXOJWUTh HAMOOJbIIME M HAUMEHBIINE 3HA4YEHUS (YHKLUUH; CTPOUTH
rpauKd MHOTOWICHOB C HCIOJb30BAaHMEM allapaTa MaTeMaTHUYECKOTo
aHaJIM3a; IMPUMEHATh IPOU3BOJHYIO Il HAXOXKIEHUS HaWIydllero

PCUHICHHA B IIPUKIAJHBIX, B TOM YHCJIC COLOUAIIBHO-3KOHOMHYCCKUX U




(I)I/ISI/I‘-ICCKI/IX 3azavdax; HaXOJWTh IJIoIaau n 00BEMBI (bHFy C IMOMOIIBIO
HUHTCrpajia; MnMpuBOAUTH MNPUMEPbBI MAaTEMATUYCCKOIO MOJACIMPOBAHHA C

oMOoUIbI0 AU pepeHIInaIbHbIX YpaBHEHUM

YMmeHue onepupoBaTth MOHATUAMHU: rpaduk (GYHKIUH, oOpaTHas
byHKIMS, KOMIO3UIMS (YHKIUH, JTUHEWHas (yHKIWs, KBaJpaTHIHAS
b yHKIMS, panmoHaibHAs byHKIHS, CTEIIEHHAas byHKIMS,
TPUTOHOMETPHYECKUE  (QYHKIHH, OOpaTHbe TPUTOHOMETPHYECKUE
¢byHKIMHU, TOKa3aTelabHas | Jiorapudmudeckas (GYHKIUH; YMEHUE
CTPOUTH TpapUKH HM3YYEHHBIX (PYHKUHWH, BBIIOIHATH MpeoOpa3zoBaHuUs
rpa¢uKoB (yHKUUH, UCIIONB30BaTh IPaGUKH I U3YYSHHS MPOLIECCOB U
3aBUCUMOCTEH, NpU peIIeHUH 3a7ad U3 APYruX Y4eOHBIX HPEIMETOB H
3aja4 U3 peaibHOW JKU3HU; BBIPaXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU; UCHOJIb30BaTh CBOMCTBA W Tpapuku QyHKOMH s
peleHusl ypaBHEeHUH, HEPaBeHCTB U 3aJla4 ¢ MapamMeTpaMmu; n300pakaThb
Ha KOOPJMHATHOM IUIOCKOCTM MHOECTBAa PEUICHUM YpaBHEHHI,

HCPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBbIE 3a/ladyll Pa3HbIX THUIOB (B TOM YHUCIE Ha
MIPOLIEHTHI, AOJIM U YacTH, HA JABM)KEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCITyT, HaJIOTH, 33Ja4d U3 00JIaCTH YIPABJICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMU); COCTaBIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA M UX
CUCTEMBI 110 YCJIOBHMIO 3aJa4M, MCCIENOBATh IIOJYYCHHOE pELICHUE U
OLIEHUBATh IMPABIONOAOOHOCTh pE3yIbTaTOB, YMEHHE MOJEIMPOBATH
peanbpHble CUTyallUH HA SA3BIKE MATEMAaTUKH;, COCTABIIATH BBIPAXKCHMS,
YPaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBI II0 YCIIOBHUIO 3aJayy,
HCCIIEA0BaTh IIOCTPOCHHBIE MOJEIM C HCIOIb30BaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pPe3ynbTaT

YMeHue onepupoBath MOHATUSIMH: CpeIHEE aprUPMETUYECKOe, MeraHa,
HauOoJblllee W  HAauMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHs,
CTaHJApPTHOE OTKJIOHEHHE 4YHCJIOBOrO HaboOpa, yMEHHWE W3BJIEKATh,
UHTEPIIPETHPOBATh WH(POPMAIIMIO, TMPEACTABICHHYIO B TaOIWIax, Ha
auarpammax, rpadukax, OTpaskaroIly0 CBOWCTBA PEATbHBIX MPOIIECCOB U
SIBIICHUH; TIPEACTABIATh, HH)OPMAIIMIO C TTIOMOIIBIO TAOJIUIl U THATPAMM;
HCCIeA0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHUCJIE C MPUMEHEHUEM
rpaguueckux METONOB M  DJIEKTPOHHBIX CPEACTB; TrpaduuecKu
UCCIIEeIOBaTh COBMECTHbIE HAOMIOACHHS C TOMOINBIO JHUarpaMm

pacceuBaHus U TUHEHHON perpeccun




YMeHHe oOIepupoBaTh IOHATHUSAMHU: CIy4aWHBIH OIBIT WU CIIy4alHOE
coObITHE, BEPOSATHOCTb CIIYYaHHOTO COOBITHS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TIpaUyecKux METOJ0B; MPUMEHATH
(GOopMyIbl CIIO)KEHHUS M YMHOXKEHHUS BEpOSITHOCTEH, (opMyiy IMOIHON
BEpOSITHOCTH, hopmyny bepHyinu, koMOUHATOpHBIC (GAaKTH U POPMYIIBL;
OLICHUBATh BEPOSITHOCTH pealbHBIX COOBITHI; yMEHHE OIEepUpOBaTh
MOHATUSIMM:  Ciy4yailHasi BEJMYMHA, pACIpEACNICHUE BEPOSITHOCTEM,
MaTEeMaTHYECKOe OKUJAHUE, TUCHEPCHUS U CTAaHAAPTHOE OTKJIOHEHHE
ClyyailHOH BeNWYHMHBI, (YHKIMU pPACIpENeNeHUus W  IUIOTHOCTH
PaBHOMEpPHOI0, II0KAa3aTEJIbHOTO W HOPMAJbHOTO pAaCIpeeIeHUH;
YMEHHME MHCIIONIb30BaTh CBOWCTBA M3YUYEHHBIX pacHpelesIeHud i
pelieHus 3aja4; 3HAKOMCTBO C MOHSATHSAMM: 3aKOH OOJBIINX YHCET,
METO/bl BBIOOPOYHBIX HCCIIEJOBAHUH; yMEHHE MPUBOAUTH NPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJIBIIUX YHMCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHUE ONEpUPOBATh MOHATUSIMU: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHMCIIO TEepPecTaHOBOK; OuHOM HprOoTOHA; ymeHue
MIPUMEHSTh KOMOMHATOPHBIE (DAKThl U PACCYXKACHUS JIJISl PELICHUS 3a1a4;
OLIEHUBATH BEPOSTHOCTH peanbHbIX COOBITHIA; COCTaBIIATh

BEPOSTHOCTHYIO MOJIEIb M HUHTEPIPETUPOBATH MOJYYECHHBIN PE3YIIBTAT

YMeHue onepupoBaTh IOHATUSIMH: TOYKa, IpsMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJa, IUIOCKUHA yroll,
JNBYTPAHHBI yroj, TPEXTPAaHHBIA YIoj, CKPELIUBAIOIIMECS MpPSMBIE,
[IapajuIeIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIy INPSAMBIMHU, YroJl MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKU 1O IJIOCKOCTH, PACCTOSIHUE MEXKIY
IIPSIMBIMU, PACCTOSIHUE MEXY IUIOCKOCTSIMHM; YMEHHE HCIIOJIB30BATh MPU
pelIeHNH 3aJa4 M3ydeHHble (DaKThl U TEOpEeMbI IJIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPY)KAIOLIETO MHpa; CTPOUTH
MaTEMaTHYECKHE MOJEIM C IIOMOINBIO TI'E€OMETPUYECKHX IIOHATUH H

BCJIMYHH, PCIIATh CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3aaa4n
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YMeHue onepupoBaTh MOHSATHIMH: IUIOMAIL (QUTYPHI, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPAaBUIbHBII MHOTOTPaHHHUK, CEUEHUE MHOI'OTPAHHHUKA,
Ky0, mapajuienenure]l, Npu3Ma, Nupamuaa, (Gurypa M MOBEPXHOCTbH
BpallleHHs, [UIMHIpP, KOHyC, map, chepa, miomans chepsl, MmIomaib
MOBEPXHOCTU MHMPaMM[bl, TMPU3MBIL, KOHyca, LWIMHApa, 00BEM Kyoda,

IpAMOYT'OJIBHOI'O IIapaJuICJiCIuIeia, MUupaMuabl, HIPU3MBbI, HUWIXHIApPA,




KOHYyca, I1apa, pa3BEpPTKa MOBEPXHOCTH, CEUEHUs KOHyca M IWIMHJApA,
napajuleJibHbIe OCH MM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTS,
Kacaromasics cdepbl, IMIMHApPA, KOHYCA; YMEHHE CTPOUTH CEYCHHUE
MHOTOTPaHHHKA, N300pa)aTh MHOTOTPAaHHUKHU, (UTYPHI M TOBEPXHOCTH
BPALICHUS, UX CEUYCHHS, B TOM YHCJIE C TIOMOIIBIO 3JICKTPOHHBIX CPE/ICTB;
YMEHHE TPUMEHSTH CBOWCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSTEIHEHO
(bopMyIHpOBATH OMPEIECICHUS U3y9aeMbIX (UTYp, BBIIBUTATH THIIOTE3HI
O CBOMCTBax W NPU3HAKAX T'€OMETPHUECKUX (PHUTyp, 0OOCHOBHIBATH HIIU
OlpoBepraTh MX; YMEHHE IMPOBOJIUTH Kiaccuukamuoo ¢Guryp o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE IOIMOJHHUTEIbHbIE

MOCTPOEHUS
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YMeHue omnepupoBaTh TOHATUSMHU: JIBIDKEHHE B  TPOCTPAHCTBE,
napajieNibHbI MepeHoc, CHMMETPHsI Ha MJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TOM00MS, TOM00HBIE (QUTYPHI, YMEHHE
pacno3HaBaTh paBHbIE U MOJI0OOHBIE (UTYpPBI, B TOM YHUCJIE B MPHUPOJE,
UCKYCCTBE, apXMTEKTYpe; HCIIOJIb30BaTh TI'€OMETPUYECKHUE OTHOIICHUS
MIPU PEIICHUH 33Ja4; HaXOJUTh TEOMETPUYCCKUE BEIIMYMHBI (JIJTMHA,
yroj, IUIOMAAb, OOBEM) TpPU pEIICHHH 3a1a4 M3 JPYyruxX Y4eOHBIX
MPEIMETOB U M3 PeaTbHON KU3HU; YMEHUE BBIUYUCIISITH T€OMETPHUICCKHEC
BEJIMYUHBI (JUIMHA, YTOJ, IUIONIa/b, OOBEM, ILJIOMIAJb MOBEPXHOCTH),
UCTIONIB3YSl HM3y4YCHHBIE (DOPMYJIBI M METOMIBI, B TOM YHCIE: IUIOIIAIb
MOBEPXHOCTU MUPAMUJIBI, IPU3MBI, KOHYCa, [IWIWHAPA, TUIOmAnb chepsr;
00béM Kyba, MPSMOYTOJILHOTO MapasuleNenureia, MUPaMUIbl, TPU3MBI,
IMHAPA, KOHYycCa, IIapa; yMEHHWE HaxXOAUTh OTHOIIEHHE OOBEMOB

MOTI0OHBIX (hUTYp
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YMeHue onepupoBath MOHATHSAMU: MPSIMOYTOJIbHAsl CUCTEMAa KOOpPIUHAT,
BEKTOP, KOOPJIWHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTODPOB,
MIPOM3BEICHUE BEKTOpa Ha 4YHCIIO, pa3loXKeHHEe BEeKTopa Mo Oa3ucy,
CKaJIsIpHOE TIPOU3BEJICHUE, BEKTOPHOE IMPOU3BEACHHUE, YIoJl MEXIY
BEKTOpPaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIH U KOOPJAUHATHBIA METO]
JUIsL pELIEHWs] TEOMETPUYECKHX 3ajady M 3a7ad JpYrux ydeOHBIX

IIPEAMETOB
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VYmenue BLI6I/IpaTL HOI[XOI[SIH_[I/If/’I MCTOA JIs1 PpCHICHUA 3aldayu,
IMOHUMAHHUEC 3HAYMMOCTU MATCMATHKU B MH3YUCHUU IMPUPOJHBIX U
O6IHCCTB€HHBIX mpoueCccoB H HBHCHHﬁ; YMCEHHUE  pacCllO3HAaBAThb

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIAUTH




NpuUMEpPbl MATCMATUYCCKHUX

MaTeMaTH4eCKOI HAaYKH

OTKPBITUH  POCCHHMCKON H

MUPOBOU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna u BBIYUCICHUS
11 Harypanbhble u nesnsie yncina. [IpusHaku 1e1uMoCTH LebIX Yuce
19 Panuonanenele  uyncna. OOBIKHOBEHHBIE U JECATUYHBIE [JpOOH, MPOLIEHTHI,
' OeCKOHEYHBIC IEPUOTUIECKUE IPOOH
13 ApudmeTnueckuil KOpeHb HaTypanbHOM cTeneHu. JleiicTBus ¢ apudmeTnyecKkumMu
' KOPHSIMH HAaTypaJIbHOM CTEIICHU
14 Crenens ¢ nensM nokaszatesieM. CTeneHs ¢ pallioOHAIbHBIM MoKa3aTeneM. CBolicTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnunbie ¥ HaTYpaJIbHBIE JTOTapUPMBbI
JHevictButenbHble  4ucia. Apu(pMETHYECKHE ONepaluul C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOakEéHHbIe BEIYMCIICHUS, IPAaBUIa OKPYTJICHUS, TPUKHUIKA M OLIEHKA
pe3yibpTaTa BBIYUCICHUN
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommnekcHele yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lensie u ApoOHO-paIMOHATBHBIC YPABHEHUS
2.2 WppanuoHanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckrue ypaBHEHUS
2.4 [NokazaTenbHbIe U JTOTapUPMHUUECKUE YPaBHEHHS
2.5 Lesnbie u 1poOHO-paIOHANIbHBIC HEPABEHCTBA
2.6 HppanyoHanbHble HEPABEHCTBA
2.7 [Toka3arenbHble U JlorapuMudeckre HepaBEeHCTBA
2.8 Tpuronomerpuyeckre HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Martpuia cucTeMbl JMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTPULbI




OyHKIMH U TpapUKH

OdyHKIMA, crnocoObl 3agaHus ¢GyHKuu. ['paduk ¢yHkuu. BzammHO 0OpaTHBIC

3 bysakuuu. YétHpie u HeuéTHBIC QyHKIMH. [leproandeckue GyHKIUMA
OOnactp ompeneneHus W MHOXKECTBO 3HaueHWH G(ynkmun. Hymm ¢yHkomm.
39 [lpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumymMbl 1 MHHUMYMBI (GyHKnud. Hamboinbliee u HauMeHbIEE 3HAYCHUE
(GYHKIMU Ha TPOMEKYTKE
33 CrenenHass (yHKUMS C HaTypaJbHbIM W IIeNbIM Moka3ateneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTETeHU
3.4 Tpuronomerpuyeckue GyHKIMU, UX CBOMCTBA U TpaPuKu
3.5 [TokazaTenpHas u torapudmudeckas PyHKITMH, ©X CBOMCTBA U TPaPUKH
36 Toukn paspbiBa. Acumnrorsl rpadukoB ¢yHkumil. CBolicTBa  (yHKIMI,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 TlocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHUS MOCIEN0BATEIbLHOCTEN
3.8 Apupmerrueckas 1 reoMmeTpudeckas nporpeccuu. @opmyra CI0XXHBIX POLIEHTOB
4 Hauana MmaTemaTtnieckoro aHaiamusa
4.1 [TpouzBoanas ¢pynkuuu. [IpouzBogHbIC AIEeMEHTAPHBIX PYHKINN
[IpuMeHeHne NPOU3BOJAHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxnenrne HamOoiblIero ¥ HauMEHBIIEro 3HaueHus: GyHKIUU Ha
OTpe3Ke
4.3 [lepBooOpasnas. UnTerpan
S) MHosecTBa U JIOTUKa
5.1 MHoxecTBO, onepaluu HaJl MHOKecTBaMu. J(narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OmnucaresnbHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 Ourypsl Ha MIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BPAILLEHUS




7.5

KOOpI[I/IHaTLI H BCKTOPLI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

HUHTEPHET






