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INOSICHUTEJIBHAS 3AITUCKA

Pa6ouas nporpamma yue6Horo Kypca «I'eomerpus» 6a30B0ro ypoBHs s o0yuaroumxes
10 kmaccoB paspaborana Ha OCHOBE DenepanbHoro rocy apeTBEeHHOrO 00pazoBaTenLHOro
CTaH/AapTa CpeJHero o0mero o0pa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpebOBaHHI,
NPEABLABIACMBIX K MAaTEMaTH4eCKOMY 00pa3soBaHHIO, M TPAIMIMA POCCHHCKOr0 obpazoBanusi.
Peammsauus  nmporpammsl  ofecrieunBaeT  opnamenue KIIOYEBBIMH  KOMIIETEHIIHSIMH,
COCTABIGIIOMMMH  OCHOBY ULl CAMOPasBHTHA M HENpPEPHIBHOTO OOPa3sOBAHMSA, MENOCTHOCTE
00IIEKyTBTYPHOT'O, INYHOCTHOTO | [103HABATEIHHOTO Pa3BUTHS JIAYHOCTH 00y YarOLIHXCH.

IEJIX U3YYEHUS YYEBHOI'O KYPCA

Baxwnocts yuebmoro kxypca TCOMETpUH HA YpOBHE cpeiHero obuero o6pasoBamms
00yCllOBNIeHa NPaKTHYECKOH 3HAYMMOCTDHIO METaNpe/IMETHBIX M TPEIMETHBIX PE3yIhTATOB
00y4YeHHsI T€OMETPHH B HANPABICHUH JTMYHOCTHOLO pasBuTHs OOyvaromuxcs, GopMUpoBaHUsI
(QyHKUHOHANBHONM MaTeMaTHYecKol TpaMOTHOCTH, H3Y4YeHHs [APYrHX Y4eOHBIX AUCIIMILIMH.
Passutne y obywarommxcs npaBmitbHBIX TIPE/ICTABICHUE O CYIIHOCTH H HPOHUCXOXKICHHHM
FEOMETPHYECKHX aOCTPaKIHii, COOTHOIEHHH PEaBHOrO U HJICATTLHOTO, XapaKTepe OTPaXKEHHUS
MATEMaTH4ECKOH HayKOH ABICHHH ¥ MPOLECCOB PeaibHOro MHPa, MECTE N'€OMETPHH B CHCTEME
HayK H pONM MAaTeMaTHYeCcKOro MOJENHPOBAHHS B HAYYHOM IO3HAHHA M B [IPaKTHKE
CIOCOOCTBYET ()OPMHPOBAHHIO HAYYHOTO MHPOBO33PEHUSI YYalUXCsl, a TaKkKe KauyecTs
MBIILICHHUA, HEOOXOIMMBIX UL a[JATAllAE B COBPEMEHHOM OBIIIeCTBe.

['eomeTpust sBisieTcs omHMM W3 6azoBBIX MPEIMETOB HA YPOBHE CpEIHEro o6IIero
00pa3oBaHus, TaKk Kak 0GECTeuHBAET BO3MOIKHOCTH H3Y4CHUS KaK JUCLMUIUIHH €CTEeCTBEHHO-
HAYYHOH HANPABIEHHOCTH, TAK U I'yMAaHHTAPHOIA.

Jlorudeckoe Melmienwue, hopMEpyemoe TpH H3y€eHHH O06YHAIOIIUMHCA MOHSTHHHELX
OCHOB TICOMETPHH U TNOCTPOCHMHM LENOYKHM JIOTHYECKHX YTBEPHK/ICHHH B XO/e pELIeHHUs
TCOMCTPHYCCKHX 3a/1a4, YMCHHE BBUIBHIATH M ONPOBEPTATh THIIOTE3bI HETOCPEICTBEHHO
HCHOJIb3YIOTCS TIPH PEINEHHH 3aja4 €CTECTBEHHO-HAYYHOTO MHKIA, B YaCTHOCTH M3 Kypca
buzmKH.

YMeHHE OPHEHTHPOBATHCSA B IPOCTPAHCTBE HIPAET CYIIECTBEHHYIO POJIb BO BCeX 00IACTIX
ACATENLHOCTH HenoBeka. OpHeHTalys 9eToBeKa BO BpeMEHH W MPOCTPAHCTBE — HeoOxomMmoe
YCIIOBHE €ro COLMANBHOTO ObITHSA, (hPOpMa OTPaXKEHHs! OKPYIKALOIIEr0 MHDAa, YCIOBUE YCIEIHOr0
IMO3HAHHUA H AKTHBHOI'O npeobpasoBaHus JEHCTBUTENbHOCTH. Onepuposanue
POCTPAHCTBEHHBIMH 00pasamy 06beIMHSET PasHbIe BUIIB! YIOHOM 1 TPYHOBOH J€ATEILHOCTH,
ABIIACTCS  OLHMM W3 TPO(ECCHOHATBHO BaXKHBIX KAYECTB, II09TOMY akKTyajbHa 3ajaua
hopmupoBanms y 06yyarOmMXCs IPOCTPAHCTBEHHOrO MBIIILIEHUS KaK PasHOBHIHOCTH 00pa3sHOro
MBIIIIICHAA — CYINECTBEHHOTO KOMIIOHEHTa B MOJTOTOBKE K TIPAKTHYECKOH MeSATeNBHOCTH MO
MHOTHM HarpaBJIeHUsIM.

Iens ocBoenust nporpamMms! yae6HOro Kypca «I'eomerpus» Ha 6a30BoM ypoBHe 06yueHus
— obmeobpazoBatensHoe u O0IIEeKyIbTypHOE pa3BHTHE O6YYArOLIHXCS qepe3 obecrieueHue
BO3MOXHOCTH NPHOOPETEHHS M HCIOJB30BAHMS CHCTEMATHICCKIX TCOMETPUYECKHX 3HAHUNA H
ACHCTBHH, Crienu(HIHBIX T€OMETPHH, BO3MOKHOCTH YCIIEIIHOro NpOAOJ/DKEHUS 00pasoBaHust 1o
CHCHMATLHOCTAM, HE CBA3AHHBIM C PUKIIATHBIM HCIIONB30BAHHEM TEOMETPHH.

ITporpamma o reomerpuu Ha 6a30B0M YPOBHE peIHasHa4deHa sl 00yvarommxces cpeaeit
LIKOJIBL, HE HCIBITHIBABIIMX 3HAYUTELHBIX 3aTPY/HEHHH Ha YDOBHE OCHOBHOIO ob1ero
obpazopannst. Takum 06pazom, obydarormumecss Ha Ga30BOM YPOBHE HOJKHEI OCBOHTEH obmue
MATCMaTHICCKAE YMCHUS, CBA3AHHBIE CO CIENMPHKON reOMETPHE H HEOOXOAUMBIE JUTS KH3HH B
CoBpeMeHHOM oO1ecTBe. KpoMme 3T0ro, oHu MMEOT BOZMOMKHOCTE U3Yy4UTh T€OMETPHIO GoJee
TIIy6OKO, ecnM B JaNbHeHIIeM BO3HAKHET HEOGXOMEMOCTL B TEOMETPHYECKHX 3HAHHAX B
NpoeCCHOHANBHOM JIeATeIbHOCTH.



Hoctuxenue nemu ocoenus IpOrpamMmel 0O€CIEYHBACTCS peleHeM COOTBETCTBYOIIMX
3anad. lIpuopHTeTHEIME 3aKnayamMi 0cBOeHHS Kypca «['eomerpun» Ha 6azoBom ypoBHe B 10—11
KJIaccax sIBJISFOTCS:
® (Qopmuposanwe mpencrasreHHs o TEOMCTPHH KaK 9YacTH MHPOBOH KyNbTYpHI H
OCO3HAHUE €€ B3aMMOCBSI3HU C OKPYIKAFOIIHM MHDPOM;

® (dopMHpOBaHWE IpPEACTABIEHHI O MHOIOrpaHHMKAaX M TejJaX BpalleHUs Kak o
BOKHEHIIMX MaTeMaTHYECKHX MOJIEIISIX, IO3BOJIAIOIIMX ONMCBIBATh U M3Y4aTh pasHble
ABIIEHUS OKPYIKAKOIIEro MHpa;

* (opMupoBaHKE yMeHHS Paclio3HaBaTh HA YEpTekax, MOJENSAX U B PEaibHOM MHpe
MHOTOTPaHHHUKH U TeJIa BpallleHus;

® OBIaZCHME METOJaMH pELIEHHS 3ajay Ha [OCTPOGHUSI HA H300paKeHUAX
IPOCTPaHCTBEHHEIX GHTYD;

® (OpMHpOBaHHE ymeHHs OLCPUPOBATE OCHOBHBIME [OHATHAMH O MHOTOTPAHHHKAX M
TeJaxX BpallCHHA H UX OCHOBHEIMH CBOHCTBAMH;

® OBJIAJICHHE aNrOPUTMAMH DEIIEHHS OCHOBHBIX THIIOB 3a7a4; (OpPMUPOBAHUE YMeEHHs
[IPOBOITUTE  HECIIOXKHBIE  JIOKA3aTellbHEIe PACCYXZICHHS B XOHe  peIleHHs
CTCPCOMETPHYECKHUX 3a1a4 U 3a/1a4 C IPAKTHYECKHM COJEPIKaHHEM

® DPa3BHTHE HHTENICKTYATbHBIX KM TBOPYECKHX  CIHOCOGHOCTel o0yw9aromuxcs,
TI03HABATEIbHOH AKTUBHOCTH, UCCIIE[0BATE/bCKHX YMEHHU, KPUTHYHOCTH MBIIIJIEHHS,

* (dopmEpoBaHKe (BYHKIHOHANBHOM TPAMOTHOCTH, DEJICBAHTHOH TEOMETPHUM: yMeHHe
PpacIlO3HaBaTh NPOABJICHHS IE€OMETPHIECKHX TIOHATHI, 00HEKTOB 1 3aKOHOMEPHOCTE B
PCAILHBIX JKH3HEHHBIX CHTYalWsAX W IPH H3YYeHWH APYTHX Y4YeOHBIX IpEIMETOB,
TIPOABICHUST 3aBUCHMOCTEH H 3aKOHOMEpHOCTE, hopmymEpoBate MX Ha s3BIKE
FCOMETPHM M  CO31aBaThb IEOMETPHYECKHE MOJEIH, IPHMEHATH OCBOECHHBII
TCOMCTPHYECCKHI  ammapaT s pereHus NpaKTHKO-OPHEHTHPOBAHHBIX  3a/ad,
HHTCPIPETUPOBATE H OLEHHUBATE I10JTyYEHHEIE PE3Y IHTATI.

OTnu4uTensHo# 0co6eHHOCTIO TIpOTPaMMbI ABJISCTCA BKIFOYEHHE B KyPC CTEPEOMETPHUH B
Hataje ero u3ydeHus 3ajad, pelaeMbIX Ha yPOBHe HWHTYUTHBHOTO [IO3HAHHA, H ONPE/IETEHHBIM
00pa3oM opraHu3oBaHHAs paboTa Han HEMH, 4TO CHOCOBCTBYIOT PasBUTHIO JIOTHYECKOrO M
TIPOCTPAHCTBEHHOIO ~ MBIULIEHUA, CTHMYJMDYET [pOTEKaHHe HHTYUTHBHBIX IIPOLIECCOB,
MOTHBHDYET K NaIbHCHIIEMY H3y4EHHIO IIPeqMeTa.

[Ipexnourenne oTnaéres HalJBITHO-KOHCTPYKTHBHOMY METOLy OOYYeHHsS, TO ecTs
TCOPETHYECKHE 3HAHHS HMEIOT B CBOEH OCHOBE 4yBCTBEHHOCTE IIPEJIMETHO-TTPAKTHYECKOH
ACATEILHOCTH. Pa3BHTHE IPOCTPAHCTBEHHBIX IPE/ICTARICHHH Y YHaIuXcs B Kypce CTepeoMeTpHA
HPOBOZUTCS 3a CYET PEINEHHs 3aiay Ha CO3MaHue IIPOCTPAHCTBEHHBIX 00pa3oB M 3a7ay Ha
ONCPHPOBAHKE MPOCTPAHCTBEHHBIMH 06pasamu. Cosnanue o0pasa HpoBOJHMTCA C OMOPOi Ha
HalJEATHOCTE, a OTIEpHPOBaHHE 00Pa30M — B YCIIOBHSIX OTBIICYESHHS OT HarmasIHOCTH, MEICIIEHHOTO
M3MCHCHHS €r0 HCXOIHOTO COMIEPIKAHMSL.

OcHOBHBIE  cozmepKaTenbHble  IHHUE Kypca «I'eometpuu» B 10-11 knaccax:
«Mmuororpannukny, «[IpsMEle # MITOCKOCTH B pocTpancTsey, « Tena Bpamenusy», « Bexrops! n
KOOpPZIMHATEI B IPOCTpaHCTBE». PDOPMUPOBAHHE JIOTMUECKIX YMEHHH PacHpeeNseTcs: He TOIbKO
0 CONCPXKATCNbHBIM JIMHEAM, HO M 1O rojgaM oOydeHHs Ha YPOBHE cpeaHero o6uiero

4TOOBI  OBNA/JCHHE TEOMETPUYECKHMH  IOHSTHSIMU H  HaBbIKAMHM  OCYIIECTBJISLIOCEH
[IOCIICIOBATENIEHO M IMOCTYTATENBHO, C COGIIOIEHHEM NPHHIIANA TIPEEMCTBEHHOCTH, YTOORI
HOBBIC 3HAHHS BKJIOYAJIUCH B OGIIYIO CHCTEMY TCOMETPHYICCKUX NPEACTaBICHHH 00ydalomuxcs,
pacumpsis u yriyOisis e€, o6pasys IpOYHbIE MHOYKECTBEHHEIE CBS3H.




MECTO YYEBHOI'O KYPCA B YYEBHOM ILIAHE
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COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbie B NJI0CKOCTH B IpocTpancTBe

OcHoBHbIe noHATHS cTepeoMeTprn. Touka, [psMast, MI0CKOCTb, IIPOCTPaHCTBO. [ToHsATHE
00 aKCHOMATHYECKOM II0CTPOCHHH CTCPEOMETPUH: AKCUOMBI CTEPEOMETPUH H CIICCTBHS H3 HUX.

BsaumHoe pacrnionosxenne mpaMeix B TIPOCTPAHCTBE: Nepecekaromuecs, napauielbHble u
CKpEIMBAlOMuecs TpsiMeie. [lapamiensHOCT NpsAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
T1apaJlIC/IbHbIe NPSMBIE B NPOCTPAHCTBE; MAPaLIENbHOCTh TPEX OPAMBIX; MapauIeIbHOCTh
NPSAMOH M IUIOCKOCTH. YTNBI ¢ COHANpPABIEHHEIMH CTOPOHaMH; YTOJl MEXKIY HIPAMBIMH B
mpocTpancTBe.  IlapamiensHocTs  miockocTeii: [apanienbHble  IUIOCKOCTH,  CBOHCTBA
HapajuICIbHBIX IockocTel. TIpocTeiimue npoctpancTBentsie uryper va miockoctu: Terpasp,
Ky0, Hapaiesenuies; mocTpoeHne Ceuenuii,

IlepnenukynspHocts  npamoll ¥ mIOCKOCTH: NEPNEHAUKYIAPHbIE  OpsMble B
TPOCTPAaHCTBE, IMpiMble NapaUlelbHLIE M IEpHeHIHKYJAPHEE K IUIOCKOCTH, IPH3HAK
HEPICHMKY IAPHOCTH NPAMOM H IIOCKOCTH, TEOPeMa O TIPSIMOH IEPIEeHTUKY JIIPHOH TTJI0CKOCTH.
YTkl B IPOCTpaHCTBe: yron MEXAY NPAMOH H [UIOCKOCTBIO; ABYTPAHHBIN YIOJ, IMHEHHbIH yrona
ABYTpaHHOro yria. llepneHiukynsp ¥ HakIOHHEIE: PacCTosHHE OT TOYKH /10 ILUIOCKOCTH,
PacCTOsHHE OT IPAMOH IO TIOCKOCTH, MPOEKIHs (UrypsI HA TIIOCKOCTS. [NepnenaukynsprocTs
IUIOCKOCTEHi: NpH3HAK — MEpHEeHAMKYIAPHOCTH AByX  mmockoctei. Teopema o Tpéx
NEePHEHIUKYIsIpax.

MHuororpananku

IlonaTue MHOrOrpaHHHKA, OCHOBHBIE 9IEMEHTHI MHOTOTPaHHHKA, BEINYKIBIE H
HEBBIILYIUILIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOTrpaHHKKA. [IpusMa: #-yrosHas IpU3Ma; TpaHH
M OCHOBaHHS NMPU3MBI; NIPSIMasi H HaKJIOHHAS TIPU3MEL, GOKOBasg H IIOJHAS TOBEPXHOCTH IIPH3MBEL.
Iapannenenunen, npsmoyroasHsIH Napajuienenunea 1 ero cBoicrra. ITupamuna: n-yromsHas
IHpamMua, I'paHd H OCHOBAHWE IHPAMHJBL, OOKOBAS M I[ONHAS TIOBEPXHOCTE HPAMHUJIBL;
TIpaBHIIbHAs M YCEUEHHAS [HpaMHIa. DIEMEHTH NpPH3MEI H nupaMuibl.  IIpaBriasHbIE
MHOTOTPaHHHKH: MOHATHE MPABHUJILHOTO MHOTOIDAHHMKA, [PABHAILHAS npU3Ma U TpaBHILHAS
[upaMu/a; IpaBUjIbHAS TPEYTOJbHAs IUPAMH/IA U IPABHILHBLH TeTpasap; kyo. Ilpeacrasnenne o
TpaBHIILHBIX MHOTOTPaHHHKAX: OKTAd/p, I0JeKasp u ukocaszp. Cedennus MPH3MBI | TUPAMH/IBL.

Cummerpus B mpocrpaHcTBe: CHMMETPHS OTHOCHTECIBHO TOYKH, HPSAMOM, IIOCKOCTH,
DJIEMEeHTEI CHMMETPHH B THPAMHU/IAX, napajuieen e ax, IPaBuIbHbIX MHOrOIPAHHHUKAX.

Brrancnenne snemenTon MHOTOTPaHHHMKOB: p&bpa, AuaroHamm, yriusl |Lnomams 60KoBoili
HOBEPXHOCTH H IIOJIHOH NOBEPXHOCTH IIPSAMO# IPH3MBL, [/I0MA1b OCHOBAHMIA, TeopeMa 0 60KOBO#M
[IOBEPXHOCTH NpAMOH npusmsl. [Tnomans Gokogoit moBepxHoCTH M [IOBEPXHOCTH NPABUILHON
[MpaMH/Ibl, TEOpEMa O TLIOMA/IH yCeuEHHOM mipamubl. [ToHsATHE 06 06béMe, O6BEM [TUPaMUIBI,
OPU3MBI,

[Tono6ueie Tena B npocrpasctse. CoOOTHOLIEHHS MEXIy IUIOIIaNsIMH IOBEPXHOCTEH,
00BEMaMH TOO6HBIX TelT.
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IVIAHUPYEMBIE PE3YJIbTATBI
JUYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHEIE pesyiIbTaThl OCBOGHHS TIpOrpaMMEel  y4ebHOTO mpemMera «Maremarukay
XapaKTepU3yIOTCS:

I'paxnanckoe Bocnuranue:

chopmMuEpOBaHHOCTEIO TPAJKIAHCKOH TIO3HIHH  06YYaromerocs kak aKTHBHOTO H
OTBETCTBCHHOI'O 4jIeHa POCCHHCKOro 06IecTRa, [IPEAICTaBICHHEM O MATEMaTHYECKHX OCHOBAX
hyHKUHOHMpPOBaHUS PasIHYHBIX CTPYKTYp, SBJCHHIA, IpOoLeyp rpakIaHCKoro obmecTBa
(BBIGOPEI, Ompochl ® 1p.), YMEHHEM B3aHMOJEHCTROBATL C COLIHAIIbHEIMA HMHCTHTYTAMH B
COOTBETCTBHH C X (DYHKIIUAMY H Ha3HAYCHHEM.,

IaTpuoTnueckoe BocouTanue:

ChOPMHPOBAHHOCTEIO POCCHItCKOI FPOXKIAHCKOH HAEHTHIHOCTH, YBAKEHHS K IPOLLIOMY H
HACTOAIIEMY POCCHICKON MaTeMAaTHKH, [IEHHOCTHIM OTHOLICHHEM K JIOCTHIKEHHSM POCCHHCKUX
MaTEMaTHKOB M POCCHHCKOM MaTeMaTH4eckol IIKOJBL, K MCHOIB30BAHMIO 3THX AOCTHIKCHMI B
APYTHX HayKaX, TEXHOJOTHAX, chepax SKOHOMHKH.

JlyxoBHO-HpaBCTBeHHOrO BOCIIHTAHMSA:

OCOSHAHMEM JyXOBHBIX MLEHHOCTEH poccilcKoro Hapoja;  c(hopMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHHS, STHUECKOTO TOBEJICHHSL, CBA3AHHOIO ¢ NPaKTHIECKAM TIPHMEHEHHEM
AOCTHIKCHHN HAyKH M JeSTelBHOCTHIO YYEHOro; OCO3HAHHEM JIMYHOTO BKIAja B HOCTPOEHHE
ycToi4nsoro 6yaymmero.

JcTeTHYECKOE BOCTIATAHNE:

ICTCTHYCCKHM ~ OTHOLIEHHEM K  MHpY, BKIIO9As 9CTETUKY  MaTeMaTH4YeCKHX
3aKOHOMepHOCTeH, 0O0BexkToB, 3anay, PCIICHUH, paccyKaeHu; BOCIPHHMYHBOCTBIO K
MaTeMaTHIeCKHM acIeKTaM pasTHYHbIX BHJIOB HCKYCCTBA.

Pu3HYeCKOE BOCIIHTAHME!

c(OPMHPOBAHHOCTEIO YMCHHA [PUMEHITh MaTeMAaTHYECKHE 3HAHHUS B HHTEpecax

BAEQLH0E nwmmmmmﬂmw BOCMYLAHOPOBEIO M i
(3mopoBoe muranme, COaTaHCHPOBAHHBIH PEXHUM 3aHSTHH 1 OT/BIXa, peryispHas (usHyeckas
8KTUBHOCTB); (hu3Hueckoro COBCPIICHCTBOBAHMS, NPH 3aHITHIX CIOPTUBHO-0340POBHTEILHON
TEATENNLHOCTBIO,

Tpynosoe Bocnuranue:

FOTOBHOCTEIO K Tpy[dy, OCOZHAHHEM LEHHOCTH TPY/I0JH00Us; UHTEPECOM K Ppas3iii4yHbLIM
chepam mpodeccronanbHOlN ACATCIBHOCTH, CBA3dHHBIM C MATEMATHKOH H e MPUII0KEHHASIMH,
YMEHHEM COBEpIIATH OCO3HAHHBIH BEIGOD Oyaymeit npoeccnn i peanusossmsars COOCTBEHHEIE
’KUSHCHHBIC NUIaHBL, [OTOBHOCTBIO H CHOCOGHOCTBIO K MareMaTH4ecKoMy o6paszoBaHuio H
CaMo00pa30oBAHHIO HA TPOTAKEHUH BCeif KU3HH; TOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B pelICHHHN
HIPaKTHIECKHX 3a/1a4 MATEMATHYECKOH HATPaBIEHHOCTH,

IKOJOrHYECKOE BOCIHTAHHE:

COPMHPOBAHHOCTEIO  3KOJTOTHIECKOH KYIbTYPBI, NOHUMAHHEM BIHMSHHSA COIHATLHO-
9KOHOMHYECKHX ITPOIECCOB HAa COCTOSHHE NPEPO/THOH M CONMANbHOH Cpelpbl, OCO3HAHHEM
III0DANBHOTO  XapakTepa  9KOJOTHYecKHX npobnem;  opueHTammel  Ha [IPUMEHEHHE
MAaTeMaTHYECKUX 3HAHMH JUIS PEINeHHs 3a7a4 B 06IacTH OKpYJKaloIlei Cpesbl, MIaHupOBaHHs
TIOCTYIIKOB M OLCHKH HX BO3MOIKHBIX OCIEACTBHIE IIs] OKpY KaroleH cpeipl.

Hennocrn nayunoro nosnanus:

ChOPMHPOBAHHOCTEIO MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY  YPOBHIO
Pa3BHTHS HAYKM M OOLUECTBEHHON MPAKTHKH, TOHHMAHUEM MaTeMaTHYECKOM HAyKH Kak cepsl
9CI0BEYCCKOM JIeATEIbHOCTH, TANOB ed Pa3BUTHUS ¥ 3HAYAMOCTH JJIA PA3BUTHSI LUHBUIIM3AIIHH;
OBJIaJICHHEM SA3BIKOM MaTEMATHKH H MaTeMaTHIeCKOH KYJIbTYPO#H Kak CPeACTBOM MMO3HAHUS MHpa;

OeHi0e30H8




TOTOBHOCTBIO OCYILECTBIISITH IPOEKTHYIO H HCCIIC0BATENBCKYIO ACSTENBHOCTD HHIHBHIY AIBHO
U B TpymIe.

METATIPEAMETHBIE PE3YJIbTATHI

Meranpenmerssie pesynsrarsr ocBoenus [porpammel yueOHOTO npeamera « MareMaTukay
XApaKTCpU3YIOTCA  OBNAJCHHEM  YHHBEPCATbHBIMH no3HasamenvHvIMU  Oelicmeusimu,
YHUBEPCANLHOIMU — KOMMYHUKAMUBHBIMU Oelicmeusmy,  ynueepcanvupimuy DPezynsamuenbimMu
oeticmeusmu,

1) Yuusepcanvuvie nosnasamenvmuie Oeticmeus, obecneyusaiom gopmuposanue 6azoevix
KoZnumuenelx npoyeccoé obyuaiowuxcs (oceoenue memodog NOHAHUA OKpYdIcarowe2o mupa,
NPUMEHEHUE JI02UYECKUX, UCCIeO08amenb ki onepayui, ymenuii pabomams ¢ ungopmayueii),

ba3zoBrie moruueckue aeiicrus:
¢ BBUBILITH M XapaKTePH30BATH CYIIECTBEHHbIE TIPH3HAKH MaTEeMaTHYeCKHX OOBEKTOB,
NOHATHH, OTHOLIEHHH MEXIY MOHATHAMN: (GopMymHpoBats OIpeneNeHus MOHATHH;
YCTaHABIMBATE CYIUECTBEHHBIN PU3HAK KJaccH(pHKalmy, OCHOBAHHS U1 06061eHHs
H CPaBHEHH, KDUTEPHH NPOBOJMMOIO AHAIU3A;

® BOCNPUHHMAThH, (OPMYJIHPOBATE W NPE00Pa3OBIBATE CYIKTEHUS: YTBEPIUTENbHBIE U
OTPHLATEIIbHbIC, CAMHUYHbIE, YACTHBIE U 06IIHeE; YCIIOBHEIE;

® BBUIBIITE MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AMMOCBSI3H H IIPOTHBOpeYHs B (haKTax,
AAHHBIX, HAOIONECHHAX U YTBEP)KICHHSX; [IpeAnarate KpUTEPUH [JI1 BBIIBICHHUS
3aKOHOMEPHOCTEH M IPOTHBOpEHif;
® JelaTh BBIBOJBI C HCIIOJL30BAHHEM 3aKOHOR JIOTHKH, NETYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIFOUeHH I 110 aHaJIOrHM;

® [TPOBOIHUTE CAMOCTOATENBHO JOKA3ATEIHCTBA MATEMATHIECKIX yTIBepxaeHul (upsamele
H OT MpPOTHBHOTO), BBICTPAHBATH dPTyMEHTAlNIO, TPHBOAWTE INPUMEPHl U
KOHTPIPHMEPbI; 000CHOBBIBATE COOCTBEHHBIE CYXKICHHUS H BBIBOJIBI;

® BHIOHpaTh Croco6 permenus y4eOHOH 3amadm (CpaBHHBATE HECKONBKO BapHaHTOB
pemmenns, Beibupats HanGosee moaxoAsmImii ¢ YHETOM CaMOCTOSITEILHO BBIIEICHHBIX
KPHTEPHEB).

ba3zoBbie nccnenoparenscxue neiicTsms:

® HCIONBb30BaTh  BONMPOCHI  KAK  HCCIEOBATE/ILCKHI HHCTPYMEHT  IIO3HAHMSA;
hopmymupoBats BompockL, ukcupyromue nporusopeune, npobreMy, yeTanapnHeaTs
HCKOMOE M JnaHHOE, (opMHpPOBATH TrMIOTE3Y, APryMEHTHPOBATh CBOI II03MIIUIO,
MHEHHE;

¢ TPOBOJHUTE CaMOCTOSATENHHO — CILIAHHPOBAHHbIIH OKCIEPUMEHT, HCCIIEOBAHHE I10
YCTAHOBIIEHUIO 0COOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, sIBJICHHS, npoiecca,
BBUIBJICHHIO 3aBHCHMOCTEH MeXy 00beKTamu, SABJICHUSAMH, IIPOLIECCAMH;

¢ CaMOCTOATENBHO  (OpMyiHpoBaTh 0600mEHHS U BBIBOJIBI  II0  pe3yibTaTam
IPOBEACHHOr0 HAOJIONCHHSA, HCCIEOBAHMS, OIEHHBATE AOCTOBEPHOCTD MOJIYyYEHHBIX
PE3YJIBTaTOB, BBIBOJIOB B 06061 Uil

® TPOTHO3HPOBATH BO3MOKHOE PasBUTHE IIPOLECCA, A TAKIKe BBIIBUTATE MPEIIOJIOKCHHS
O €ro Pa3sBUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

® BBUIBJIATH JAeUIHTED UH(OPMalHH, JaHHEIX, HEOOXOUMBIX IS OTBETa Ha BOIIPOC U
JUISL pEIEHHsI 3a1a9m;

® BbHIOHpaTh HMH(YOPMANKMIO W3 HCTOYHHKOB PA3sIAYHBIX THIIOB, AHAIH3MPOBATE,
CHCTEMATH3HPOBATL M MHTEPIPETHPOBATH HH(OPMAIHIO Pa3IHMIHBIX BHJIOB H (hopm
[pE/ICTaBICHH;



® CTPYKTypHpoBaTh HH(OPMALKIO, TIPEICTABIATH e8 B PasIMYHBIX  (opmax,
HIUIOCTPHPOBATH rpapHyecKy;
® ONCHUBATE HANGKHOCTh HHOOPMALEHM 1[0 CAMOCTOSTENBHO chopmyHpoBaHHbIM
KPHTEPHSM.
2) Yuusepcansuvie KoMMyHUKamMusHbIE deticmeus, obecneuusarom chopmupoeannocme
COYUANBHBIX HABLIKOB 0OVHAIOUWUXCSL.
Obmenne:
® BOCHPHHUMATB M (POPMYIIMPOBATH CY’KICHHS B COOTBETCTBUH C YCTIOBHAMH H LEJISAMH
OOIIeHHs; SCHO, TOYHO, TPAMOTHO BLIP&)XaTh CBOIO TOYKY 3PEHHA B YCTHBIX H
[THCEMEHHBIX TEKCTaX, 1aBaTh NOACHEHHS 110 X0y PelIeHHs 3aJ1a4i, KOMMEHTHPOBATE
MIOJIyYCHHBIH Pe3yIbTaT;
® B XoZae 00CyKIEeHHS 3a/1aBaTh BOPOCH 110 CYIIECTBY 00CyKIaeMOM TeMEI, TPpoGiemsr,
PEIIaeMOM 3a11a9H, BRICKA3bIBATE HIEH, HALICTEHHBIE HA OHCK PEIIeHHs; COMOCTABMATE
CBOH CYXXIICHUS C CYMCHUAMH JPYIUX YUACTHUKOB Auanora, OOHapyKHBaTh PasIHyue
W CXOJICTBO MOSHIMH; B KOPPeKTHOH (hopme hopmysmpoBaTs pasHOrmacus, cBom
BO3PaYKCHHS;
¢ TpEJCTaBIIATE Pe3yIbTATHI PEIICHHS 3aadH, SKCTICpUMEHTA, HCCIIEIOBAHMUS, [IPOCKTA;
- CaMOCTOATENIBHO BBIOMPATE (hOPMAT BBICTYIICHHS ¢ Y4€TOM 3anay Mpe3eHTALHH U
ocobeHHOCTEIH ayJIUTOPUH.
Corpyananuecrso:
¢ [OHHMMATb ¥ UCIIOJIb30BATH IPEHMYIIECTBA KOMAHIHON 1 HHIUBUTY ATbHOM paboThl mpu
kAR QT SO IDUAIMATS U, CORMeGTHON festepoen, wamuponae
OPTaHH3AIHAI0 COBMECTHOH DAOOTBI, PACHPENESTH BHIbI paboT, JOroBapHBaThCS,
00cy nate mponece U pesynsrar PaboTel; 0606maTh MHEHHS HECKOMBKIX JOeH;
® YHacTBOBaTh B IPYNIOBBIX JopMax paGoTk (o6cysknenus, 06MeH MHEHHI, «(MO3rOBbIE
IITYPMbI» M MHBIE); BBIIOTHATE CBOKO YACTh PAGOTEHI B KOOPAMHHPOBATE CBOM IEHCTBHUS
C ApYIUMH WICHAMH KOMaHJIbl; OLEHHBATH KAYECTBO CBOETO BKJIaJla B 00IIHi mpomykr
TI0 KPUTEPHsIM, CHOPMYTHPOBAHHEIM YHACTHHKAMH B3aHMOJEHCTBUS,
3) Vuusepcanvuvie pezynamusnsie Oeticmeus, obecnevusaiom Gopmuposanue cmuicioswrx
YCMAHOBOK U JICUZHEHHIX HABLIKOG MUYHOCL.
Camoopranuszauus:
® COCTABIATE IJIaH, ANTOPUTM PEIICHHS 3a1a1H, BEIOHPATh CIIOco6 PEIIEHHs ¢ y4éToM
HMCEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOIKHOCTEIA, apryMeHTHPOBATE U
— KOPPEKTHPOBATE BAPHAHTEI PEIICHAHN C YIETOM HOBORH uHpOpMaTyH,
CamokoHTpOIB:
¢ BJAJCT: HABBIKAMH II03HABATENBHOM peIekcHd Kak OCOZHAHWS COBEpIIaeMbIX
ACHCTBHH M MBICIMTENBHBIX [POLECCOB, WX Pe3ynbTaToOB;, BIANETh CIOCOGAMH
CamMONPOBEPKH, CAMOKOHTPONIS NPOLECCa M pe3y/bTaTa PELICHHUA MaTeMaTH4ecKoit
3aJ1a9u;
® [PEABHACTE TPY/THOCTH, KOTOPhIE MOIYT BO3HHKHYTE NpH PEHICHMH 3a7a4M, BHOCHTH
KOPPEKTHBBI B HEATEIBHOCTE HA OCHOBE HOBEIX OOCTOATENBCTB, MaHHBIX, HAMIEHHEIX
OLIHOOK, BBEISABIIEHHBIX TPYLHOCTEH;
® ONCHHBATL COOTBETCTBHE pe3yibTaTa METH WU YCIIOBUAM, OOBACHATH [PHUHHEL
AOCTHXKCHHS MJIM HEHOCTH)KEHHS Pe3yJIbTATOB ACATCIBHOCTH, HAXOIUTh OILIMOKY,
AlaBaTh OUEHKY IIPUOGPETEHHOMY OMEITY.
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HPEIMETHBIE PE3YJ/IbTATBI
10 KJIACC

OI'IepHPDBaTB HOHATHAMU: TOuUKa, TipsiMast, IIOCKOCTE.
HpHMeHﬂTb AKCHOMBI CTf:pGOMeTpI/IH H CICOCTBHS U3 HUX IIPH pelueHuu r COMETpHUECKHX

OnepupoBars  nomrsTusMH: napajiesIbHOCT | NCPHCHAMKYIAPHOCTE  TpsAMBIX 1
IIOCKOCTEH,

Knaccndunuporars mamvmoe PACIIONOXKEHHE NPAMBIX ¥ ILI0CKOCTEH B IPOCTpaHCTRe,

Onepuposats  nomsTHMMY: ABYTPAHHEIH  yron, rpanm ABYTPAHHOTO  yTya, pe6po
ABYTPAHHOTIO yIiia; THHEHHEIH YTOIl IBYTPAHHOTO yria; rpatycHas MEpa JIByIrpaHHOrO yria,

Napanenenunes, ky6).

Kracenpummposars, MHOTOTDaHHHKH, — BEIOHpas OCHOBAaHHS NI KiaccHdmkamun
(BBIIYKIIBIE B HEBBUIYKIIEIE  MHOTOrpaHHHKH; TIPABUITEHBIE  MHOrOIrpaHHHKH; OpsMBlE |
HaKIIOHHBIE IPU3MEI, lapajuienenumepr).

OrntepupoBats moraTmsmMy: CEKyImast INTOCKOCTE, ceYeHHe MHOTOTPaHHHKOB.

O6bscusTE NIPHHIMITEI HOCTPOEHUSI CCUEHHIH, UCTIONB3Y METOJ CcreoB,

Ctponts cevenns MHOTOTPaHHHKOB MeTO[0M CIIEMIOB, BBIIOIHATE (BBIHOCHEBIE) IIOCKHE
HICPTEXH U3 PHCYHKOB MPOCTHIX 0GBEMHEIX duryp: Bux cepxy, cOoky, cHm3y.

Pemats 3anaun na HAXOXKICHHE reOMETPHYECKHX BEMHIMH 110 obpasuam wmm ITOPHTMaM,
IIPUMEHSAS M3BECTHEIE AHATMTHYECKHE MCTOZIBI IIPH DEIUeHHH CTAaHAPTHEIX MaTeMaTHYecKux
3ajlad Ha BEMMHCICHHE PACCTOSHMI MEINLy ABYMS TOUKAMH, OT TOYKH 0 OPSAMOM, OT TOYKH Ji0
[LIOCKOCTH, ME3/Ty CKpeIMBaIOIHMHCS HPSAMBIMH,

Pemars 3amaun ua HAXOXKICHUE FEOMETPHYECKHX BEIMYUH [10 oOpasiam uiu AlIropuT™Mam,
TIPUMCHSISL U3BECTHBIE aHAHTHYECKHE METO/IBI TIPH PELICHHH CTaHIapTHRIX MaTeMaTHYeCKiX
3alad Ha BBIYHCICHHE yIJIOB MEXIy CKpelIHBaONHMUCS IPAMBIMH, MEXIY mnpsMoii u
[LI0CKOCTBIO, MEXTY IIIOCKOCTSIMH, JBYI'DAHHEIX YIJIOB.

[IPHMEHEHHEM (OPMY.T; BEMHCIISTE COOTHOIICHHA MY MIOINASIMH [OBEpxHOCTEH, 06BEMaMK
NOOOHBIX MHOTOIPAHHHKOB,

Onepuposars  monsTHsIME: CHMMETPHA B IIPOCTpPAHCTBE; HEHTP, OCb M IUIOCKOCTEH
CHMMETPHH; LEHTP, OCh H IIOCKOCTE CHMMETPUH (BHTYDEL.

Ussnexars, IpeoOpa3oBeiBaTs 1 HHTCPIPETUPOBATL HH(POPMALUIO O IIPOCTPaHCTBEHHEIX
TCOMETpHYECKHX (urypax, TIPCICTABIICHHYO Ha YepTeKax u PHCYHKaX.

[Ipumensts TeOMCTpuYecKre  (akTer g PCIICHUS  cTepeoMeTpuyeckux 3azau,

Ipumensts npocreimme [IpOrpaMMHBIe cpencTsa u SJICKTPOHHO-KOMMY HUKALHOHHBIE
CHCTEMBI IIPU peIeHUuH CTepeoMeTpuIecKkux 3a1ay.

[IpuBoauTs IIPUMEPEl  MaTeMaTHYeCKHX 3AKOHOMEpHOCTEH B mpupome 1 JKH3HH,
PAaclo3HaBaTh MPOsBIEHHE 3aKOHOR FCOMETPHH B HCKYCCTBE,

Hpumensrs nomyyennse SHAHHA HA NpaKTHKe: aHAIM3HpOBATEH PeallbHble CcHTyaluu u
UPUMCHATE  M3ydYeHHblC momATHE g fiporiecce  momcka  pemenms MaTeMaTHIYecKH
chopmyupoBanHoif Ipob/IeMbI, MoaeupoBaTh PCalbHbIC CHTyalUWM Ha s3bIke reOMETpHH,

BCIIHYHH.
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ITPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
KO,!I | 1| s |
nposepsemoro | poBepsieMble nupe,umemue Pe3yabTaThl 0CBOCHHUS OCHOBHOIL I
pesyInTaTa | obpasoBaTe/bHO#H NPOrpaMMel cpeHero o6mero o6pa3oBaHns |
| —k
7 | I'eomerpusa |
( 7.1 || OnepupoBath noHATHsIMY: TOYKa, NpsAMas, ILIOCKOCTh !I
| 79 | Ipumensrs akcroMmet CTEPCOMETPHH M CIICACTBUSA M3 HUX [IPH pEellICHHH |'
} I€OMETPHYECKHX 3a/1a4 |
| 73 OnepupoBath NOHATHAMH: MApaLIENBLHOCTD H NEPNEHIUKYIAPHOCTE '
NPSMBIX H IUIOCKOCTEHR |
e 74 Knaccuumuposars B3ammuoe PacIionoKeHHE MPSAMBIX M IIJIOCKOCTeH B |
HPOCTPAHCTBE .
OnepupoBaTh MOHATHAMMU: ABYIPaHHBIN YIOJI, PAHH BYTPAHHOTO yTJa, |
15 pebpo  aByrpaHHOTO yTrima, JMHEHHBIL Yrojl JABYIpaHHOrO yriia, ||
! I'panxycHas Mepa JIBYITPaHHOI'O yIJia |
OnepupoBaTh MOHATHAMY: MHOTOI'PAHHUK, BbIIYK/IbI M HEBBITYKJIbIi
7.6 MHOI'OTPaHHHK, 3JIEMEHTEI MHOTOTPaHHHKA, IPaBUATBHEI |
MHOTOTPaHHHK |
77 Pacno3naBarh ocHOBHBIE BH/IBI MHOTOTPaHHUKOB (IIMpaMu/a, Npu3Ma, |
) IPAMOYTOJIbHEIA HapajuIeNenune, ky6)
Krnaccupunmposarts  muororpanmmkm, BRIOMpas OCHOBaHWS  JUIS |
78 ‘ Knaccuukauuu  (BBIIYKIBIE | HEBBIMYK/IBIE  MHOTOTPaHHHKH, |
[IPABHIIbHBIC MHOIOIPDAHHMKM, HpSAMEBEIE H HAKIOHHBIE IIPU3MBI, |
! HapaJiyiesIeTuIIe Ib1) ,
79 OnepupoBatk  mOHATHAME: ceKyLuag MJI0CKOCTB, CeYeHHE |
= MHOI'OIpaHHHKOB ;
7.10 OOGBACHATS  NPUHIHITET IIOCTPOCHHUS CEYEHHH MHOTOTrpaHHHKOB, _
UCIIOJIB3YSI METOJI CJIEI0B
Ctpouth ceuenus MHOIOIDaHHUKOB METOJOM CIENOB, BBINOIHITE |
m;-'sﬂimm:ﬁm#wwmf e B (5133 (4)63:15.5) R 15y (01550 e Tk T Py IO B S T S G e T AR
duryp: Bux cepxy, c6oKy, CHU3Y ‘
Pemars 3a1aun Ha Haxosxnenue FEOMETPHYECKUX BETHYHH 110 06pasinam Il
HJH aNITOPUTMaM, NIPUMEHSS M3BECTHBIC aHATMTHYECKHE METOIbI npu |
7.12 PCLICHHH CTAaHIAPTHBIX MAaTEeMAaTHYeCKHX 3a/a4 HA BBIYHCICHHE
PACCTOSHHU MEXKITY JIByMSI TOUKAMH, OT TOUKH JI0 HPSIMOM, OT TOYKH IO |

IIOCKOCTH, MKy CKPEIINBAIOIIUMHCS TTPSIMBIMHE !
| | Pemars 3aaum Ha Haxok/IeHHe TeOMeTPHYECKAX BEJTHINH 110 obpaszmam |

UK QITOPUTMaM, NMPUMEHSISI U3BECTHbIC aHATHTHYECKHE METOJIbI npu
PCIICHNN CTAHNAPTHBIX MATEMATHYCCKAX 33/1a4 HA BHIYMCIICHHE YIJIOB
MCIKAY CKpCITMBAIOIIMMUCS TPSMBIMH, MEKIY IIPSIMOH H IIIOCKOCTHIO, |
MEXKy TIOCKOCTSIMU, IBYPaHHBIX YIJIOB |

20
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| Beraucnars o6béMel 1 [LUIOManH  IOBEPXHOCTEH MHOTOrPAHHHKOB |

714 I (MpusMa, mmpamEza) ¢ npuMeHeHHeM Gopmyn,  BEMmECHATH ||
COOTHOIICHUS MEXITY IIOA/SIMY IIOBEPXHOCTEH, 06hEMAaMI NOJIO0HBIX |

I MHOI'OI'PaHHHKOB _5

715 | Onepuposars moHATHIMY: CHMMETpPHA B MPOCTPAHCTBE, HEHTP, OCh H |
- . IITTOCKOCTh CHMMETPHH, IIEHTP, OCh H IIJIOCKOCTE CUMMETPUH GUTYpBI |

| W3zenexars, npeobpasossiBats u HHTCPIPETHPOBATh MH(OPMAIIHIO O |
| 7.16 | TIPOCTPAHCTBEHHEIX I'€OMETPHYECKAX (HTYpax, [PEJICTABIEHHYIO HA |
| | ueprexax u PHCYHKaX |

IIpumensts reomerpuueckue (baxTsl Ui pemenus CTEPEOMETPHYECKHX |
‘ 117 3ajia", MpEAIoiaralouIiX HECKONIBKO INaroR PCLICHHS, €CII yCIOBHS |
,- ___ NIPUMEHEHHS 3a/1aHbI B IBHOH (opme _
’7 [pumensars npocreiimue [POTPaMMHBIC CDPE/CTBA H 9IEKTPOHHO- |
7.18 KOMMYHHKAalHOHHEIC CHCTEMBI MPH peLICHHH CTEPEOMETPHYECKHX ‘
| 3a1a4 ,
| 719 lpuBoautk npumeps! MatematHueckux 3aKOHOMEDPHOCTEH B IPUPOJE U |

’KUSHH, pacIiO3HABATD IIPOSBIIEHHE 3aKOHOB 'eOMETPHH B HCKycCTBE

IlpuMensats monyuennsle 3mamus mHa NPaKTHKe: aHAIW3UPOBATE |
PCAILHEIC CHTYallMH W NPUMEHSATH M3YYeHHBIE TOHSTHS B nporecce |
[IOMCKa pEMIEHUS MAaTeMaTHYeCcKH chopmymupoBanHO npobeMel, |
MOJICITHPOBATh PeaibHbIe CHTYALHH Ha S3BIKE TEOMETPHH, HCCNEIOBATE

TIOCTPOCHHEIE MOJIENH C MCIO/IB30BAHHEM T€OMETPHUYECKHX [OHITH 1 |
TCOpEM, ammiapara anredpel, pemars IPaKTHYECKHE 3a1a9H, CBI3AHHELe |
| C HaXoX/IeHHEM reOMETPHYECKHX BETHIHH |

1

7.20

11 KJIACC

’7 Ko "
A - Hposepsiembie npeaveTHbIe pesy.bTaTHI 0CBOEHHS 0CHOBHOI |

IpPOBEPSIEMOT0 B
o0pa3oBaTe/IbHO#H TPOrpaMMBbI cpejHero obmero o6pa3oBanus
pe3yJabTaTa |
1

6 | T'eomerpus _‘

’— | Onepuposats HOHATHIMH: HHIMHIPHYECKas HOBEPXHOCTE,
oOpasyromue UIHHIPHYECKOi MOBEPXHOCTH, MMUIUHAP, KOHHYECKas |
‘ NTOBEPXHOCTh, 00pasylomue KOHHYECKOMH OBEPXHOCTH,  KOHYC, |
chepHueckas MoBepXHOCTE _l

|
’» 6.2 Pacnosnasats Tena Bpamenus (ummaAp, KoHYyC, chepa u miap) ]
[ 6.3 O6bACHATS cI0co6HI MOTyYeH s T BpallCHUS |
6.4 Knaccubuimposars 3aumuoe pacnonoxenue cheps! 1 mwIockocTH I

OneprpoBars MOHATHSIME: IIapOBOM CErMEHT, OCHOBAaHHE CerMeHTa, |

6.5 | BBICOTa CErMeHTa, IapoBOH CIIOH, OCHOBaHUe IIAPOBOT'0 CJI0S, BRICOTA

[ | IapoBOro C1os, IMapoBoH CeKTop

| 6.6 | Bbrucnars o6béMbl u IIoIany IOBEPXHOCTEH Ten BpaiieHus, |
) | TCOMETPUYECKHX TEII C IPUMEHEHHEM (opMyIT

!
OmnepupoBats nmoHATHAMY: MHOTOTDaHHHK, BIIMCAHHBIH B cdepy ey
OIHCAHHBIA OKOMO cepsl, cepa, BrEcaHHAd B MHOIOI'DaHHHK HIIH |
TEIO0 BpameHus |

6.1

6.7

21



|

| 6.8  Bemmenste  coornomenus MEXIY miIomamsIMu IIOBEpXHOCTElH H
L ) | 00BéMamH mo06HBIX Ten .
| ——— 2V dVH TTOR00: - “
| 6.9 - Hsobpaxars H3ydaemble UrypEI OT pyky u ¢ TPUMEHEHHEM MPOCTHIX |
' YEPTEKHBIX HHCTPYMEHTOR ﬂl
BrmonmmsTs (BBIHOCHEIE) TIOCKHE HCPTEXH H3 PUCYHKOB HPOCTHIX |
6.10 | 00BEMHBIX Quryp: Buj CBEpXy, cOoKy, cHu3y; CTPOMTb CEYEHHs Ter |

( BpALICHH s - '

]
H3Bnekars, HHTCPIIPETHPOBATE H IIPeo6pa3oBIBATE HH(pOpManmio o |
| 6.11 | TIPOCTPAHCTBEHHBIX IE€OMETPHYECKHX (urypax, IpeJiCTaBaeHHYI0 Ha

[ |__4epTeXkax u puc HKax
—————— | HepTe PHCYHKax

| . Ilpumensts TCOMETpHYIECKHe DaKThI 115 permenss CTEPEOMETPHIECKHX |
| 6.12 3aliad, NPEeAMoNaralomuX HECKONBKO [ATOR PCIICHHUA, €CIH YCIOBHS |

l TPUMEHEHHUS 3a/1aHb] B IBHOI dopme !
| sy - —
!' 6.13 Onepuposars nomstuem: BexTop g IPOCTPAaHCTBE

——— ———————"1CPHUPOBATE NOHATHEM: BEKTOP B | e

—
 Bomommste peiicteus cosxerms BCKTOPOB, BEMYHTAaHHS BEKTOPOB H |

6.14 | YMHOXCHHS BEKTOpa Ha YMCIIO, OOBSCHATS, KAKUMH CBOMCTBAMM OHH |I

| obnagaroT
——— | OOmajaror

B = e 5 5

6.15 [Ipumensts npasmio TapajIeNIenune1a Py CIOIKEHAR BEKTOPOB '

L UMICA TIPH T AU I p —

OnepupopaTs MOHATHAMH: IEKapTOBEI KOOPJUHATLI B IPOCTPaHCTBE, |

|| 6.16 J| BCKTOP, MOZyJIb BeKTOpa, PaBEHCTBO BEKTOpOB, KOOp/IHATEI BEKTOpa, |

| yroa MEKIY BEKTOpamMH, CKaJLIpHOE IIpOH3BEICHNE BeKTClpOB,l

| | KOHHHH&&QHBIG H KOMILTaHapHEIe BCKTOPBKI !
—— | s

|
. Haxomuts cymmy BEKTOPOB U NpoOU3BeNeHHEe BEKTOpa Ha YHCJIO, YIoJ |
6.17 MEXIy BEKTOpaMH, CKaIApHOE IIDOU3BENICHHE, pacKiIagbIBaTh BEKTOp |
110 IBYM HEKOJUTMHEAPHBIM BEKTODAM |
_—

|

6.18 3amaBarh nmaocKoCTE ABHCHHEM B JIEKAPTOBOM CHCTEME KOO JIHHAT
—— 2aBaTh [ocko Yp 1 B ICKap pa .

|
| 6.19 | Pemats nmpocreiimue ICOMCTPHYECKHE 3371a4M Ha TNpHMeHeHMe .i
, — BCKTOPHO-KOOPAHMHATHOTO METOA |
| . Pemars sanaun ua /IOKA3aTE/IbCTBO MATEMaTHYECKHX OTHOIICHH ¥ |
| 6.20 | HAXOXK/ICHHE reOMETPUYECKHX BETUYHH 110 obpasuam miu anropurmam, |
| . TpPHMEHSIST  W3BECTHEIE MCTONEI  1IDH  PEmEHHH — CTAaHIapTHEIX .I

L | MaTeMaTM4eCKUX 3a1ay
————— | MAaTeMaTWYeCKHX 33134

| | Ilpamensts HPOCTEHIIME MporpaMMHbIe CPEICTBA M 3IIEKTPOHHO- |
6.21 | KOMMYHHKAIMOHHEIe CHCTEMBI MIpH pelleHHH CTEPEOMETPHIECKHX |
I 3aqay [
IMpusogurs [IPHMEPEI MaTeMaTHYECKHX 3aKOHOMEpHOCTEH B ipupose 1 |
, KU3HH, PAacIIO3HABATE IPOSBICHHE 3aKOHOR T€OMETpun B HCKyccTBe |
/ [Tpumensrs TIOTyYCHHBIC 3HAHMA Ha IpaKTHKe: aHAIM3UPOBAaThH
| pealbHble CHTyauum u [IPUMCHATE M3YYEHHBIE TOHSATHUS B nporecce |
[IOHCKa pEUIEHHS MaTeMaTHYecKH chopMyupoBanHOif MpOGIeMEI, |
MOJICTHPOBATE pealbHEIE CHTYAHH Ha S3hIke I€OMETPHH, HCCIIeI0BaTh |
MIOCTPOCHHEIE MOJEIH C HCTIOB30BAHHEM TCOMETPUIECKHX OHATHIA U |

| Teopem, annapara anre6pel, pemars TIPAKTHYCCKUE 3a/]a4H, CBA3AHHEIE |
| € HAXOMACHUEM T€OMETPHYECKHX BETHYHH |

22




IIPOBEPAEMBIE DJIEMEHTbI COIEPKAHUA
10 KJIACC

| | IlpoBepsiembrii 31emenT COIePKAHUS

i 7 | Teomerpus

|

| | OCHOBHBIE MOHSTHS cTepeoMeTpuy. Touka, npsmas, mrockocts, IPOCTPAHCTBO.
7.1 ‘ Ilonatme 06 axcmomaTHueckoMm IOCTPOCHHH  CTEPEOMETPHH:  AKCHOMEI |

L | CTCPEOMETPHHM H CJIEIICTBUS U3 HAX

| Bsaumnoe pacnonoxenme mpamerx B HIPOCTPAHCTBE:  IEePECeKarolHecs,
| \ TlapajyIe/IbHBIe W CKPEIHBAIOIIHECS TpsMble. [lapamienbHOCTS TPSAMEBEIX W |
IJIOCKOCTeH B  MPOCTPAaHCTBE: Mapaslie/bHBIE IpsSMBIE B  IPOCTPAHCTRE, |
HapallIebHOCTD TPEX NPSMBIX, NApaUIENbHOCTh HPSMON M ITOCKOCTH, Yriml c |
COHAlDABICHHBIMH ~ CTOPOHAMH, YIONl MEXAy IpSAMBIMH B IPOCTPaHCTRe, |
r llapannensHocTs  miockocreii: lIapaJUICIbHBIE  TUIOCKOCTH,  CBOMCTBA |

HapaIeIbHRIX  mnockocTed. Ilpocreiiimue npocrpancTBeHHbBIE Gurypor Ha |
| mmockocTw: TETpaszip, KyO, napanenensmnes, MOCTPOEHHE CeYeHHMi i

llepnennukynsprocts npaMoit u mrockocTH: HNEPIeHIUKYJISPHBIE IIPSAMBIC B |
[IPOCTPAHCTBE, MpSMbIE MNApa/UICNbHBIE H MEPHECHAMKYIAPHbIE K IUIOCKOCTH, |
[IpU3HAK TNEPHEHAMKYJAPHOCTA IIPAMOH M ILIOCKOCTH, TeopemMa O MpAMOi |

: 3 YTPaHHBIA ~ yrON, JIHHCHHBIM '~ yroj  IBYIPaHHOTO yIia.
Ilepnensukynap u HaknOHHEBIE: paccTosHEE OT TOUKH 710 TJIOCKOCTH, PacCTOsSHHUE
OT IPAMOH 10 IIOCKOCTH, MPOEKIKS (UTYPHI Ha IIOCKOCTS. [lepnenauKy naprOCTS |

|
| ‘ TJIOCKOCTEH: NMPU3HAK NMEPHEHHKYIIPHOCTH ABYX IUIOCKOCTEH. Teopema o Tpéx |

| TepleHIuKyIsIpax !
'7 Ilonsitne MHOrOrpaHHHKA, OCHOBHBIE 3IeMEHTHI MHOTOTPaHHHKA, BBITYKIIbIE H |
| HEBBIIYKJIBIC MHOIOrPaHHHKH, Ppa3sBEPTKAa MHOTOTPAaHHHUKA. I[Tpusma: n-yromsnas |
HpHu3Ma, rpaHd ¥ OCHOBAHHs IPHA3MEL, pSMas H HAKIOHHAS pH3Mel, O0KoBas u
MOJIHAsA MTOBEPXHOCTH TIPH3MEL Ilapannenenumne, IPAMOYTOILHBIH
llapainenenunes u ero cpoicrsa. ITupamuma: n-yronsmas [WpaMuia, IpaHu M
OCHOBAHHE MPaMHU/Ibl, DOKOBAs H [OJIHAS IOBEPXHOCTH TIHPAMHEII, NPABMIEHAT H |
yCeu€HHas NHpaMuIa. DJeMeHTHI OpAE3MBl ¥ nHpamuJel.  [IpaBHnbHEIE |
MHOTOrDAHHHUKH: IOHATHE NPABUILHOTO MHOTOTPAHHHKA, TIPABHJIBHAS npusMa u |
IIpaBUIbHAA IMPAMUIA, NPABHIbHAS TPEYTONbHAS MHPAMHAA H IPaBHJILHEIA |
Tetpasap, ky6. IlpencraBienwe o mnpaBHIBEHBIX MHOTOTPaHHHUKAX: OKTasp, |
AOAEKAdP U UKOCcadApyrue CeueHus IPU3MBI H ITHPaMUAIBI |

Cummerpus B mpocTpaHcTBe: CHMMETPHSI OTHOCHTEIBHO TOYKH, MPSAMOH, |
15 IIOCKOCTH. ~ DJIEMEHTHI  CHMMETPHH B [HpaMu/ax, —IapajleNienunenax,
NIPaBUIILHBIX MHOTOIPaHHHKAX B
Brrancnenue 3nmemeHTOB MHOrOrpaHHHKOB: pébpa, aumaronamu, yrasl. [Liomans |
60KOBOH IIOBEPXHOCTH ¥ MOTHOMH TIOBEPXHOCTH MPSIMOH NPH3MEI, IUIOMA/Ib |
7.6 OCHOBaHHMH, TeOpeMa 0 6OKOBO# ITOBEPXHOCTH npsiMo# ipu3mel. [Tnomane 6okxoBoit

‘ TIOBEPXHOCTH M IOBEPXHOCTH INPABMJILHOM MHPAMHIBI, TEOpPEMa O TIOMALH |
L |__yceuénHoit mupamuzst. [ousitre 06 066EMe. O6BEM TTHPAMMIB], TIPU3ME] |
Ilomo6ubie Tena B mpocrpamcrse.  CooTHOMEHHS MEXIy  IUIOMAIsMH |
NOBEPXHOCTEH, 00BbEMAMH IOOOHBIX TEJT |

=
|

7.4
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OBLIETI'O OBPA30OBAHMS

_———'_—‘_r—-—-—-—-—___ -_—

| Kon IIpoBepsiembie TPedOBAHHS K MpeaAMeTHbIM pesyabTatam
[IPOBEPSEMOr0 | OCBOEHHS OCHOBHOIH obpasoBarenbHoi LIporpaMmel cpeanero

TpeGobanns | odmero o6pazoBanus .

. ]
|' Bnanenue METOaMH AOKa3aTeIbCTR, allrTOpATMaMH Pemenus 3anay;

i| | YMeHHe (opmynaupoBars u onepup?BaTL NIOHATHAMH: OIpEIeIeHH e, ||
| | AaKCHOMa, Teopema, ClleICTBHe, CBOHMCTBO, MpHU3HAK, N0KAa3aTehCTBO, |
PaBHOCHJILHBIE (hopmyupoBKH: NPHMEHATE UX; yMeHHe
bopmymuposars obpatHOE H mpPOTHBOMONOMKHOE YTBEPIKIEHHE,
IPHBONIATE  NIPAMEPHl U KOHTPIIPUMEDEI, HCIOB30BATE MeToJ
MATeMaTHY€CKON HHIYKIMH; POBOIHTE AOKa3aTeIbHBIE PACCY K ICHHS
TP pelIeHUHM 3aja4, OlEeHHBATL JIOTHYECKYI0  IPaBHIIBHOCTE
paccyknenuii; ymenne ONIEPHPOBATL  HOHSTHSIMHA: MHOECTBO,
} | IIOZIMHOXECTBO, ONepanuu Haj MHOXECTBAMH; YMEHHE HCIOIb30BATE

| TEOPETHKO-MHOKECTBEHHbIE alnapar  Juisl  ONHMCAHHA pPEaIbHBIX |
f | TIPOLIECCOB  SBNICHUH U NPH pelteHuH 3ajlad, B TOM 9HCIIE W3 IPYyTHX |
| YHYCOHBIX IPEIMETOB; yMeHHe OTICPHPOBATh HOHATUAMHE: Tpad), CBI3HBIH !
| rpad, nepeso, mnuK, rpag Ha mIOCKOCTH; YMCHHUE 3a/aBaTh u |
[ OIIHCBIBATH IPad)bl a3 THYHEIMA CII0CO0aMH; HCIIOMB30BaTE rpadsl npu

| pemenuy 3aau -

YMeHHe onepupoBaTs moHATHIMY: HaTypajlbHOE YHCII0, LeI0e YHCIIO,
CTCIICHE C LEJIbIM [I0Ka3aTeseM, KOpeHs HATypabHOM CTETIeHH, CTelle D

| ¢ panEoHATBHBIM lIOKasaTeseM, CTeneHb ¢ AeHCTBHTEIBHBIM
| IIOKasareneM, JorapumM  €Mcna, cumyc, KOCHHYC ¥ TaHreHC

| TIPOM3BOJILHOTO HCIa, OCTAaTOK IO MOJYINO, palHoHAIEHOe 4ACITO,

| | MPPallHOHATBHOE  YHCIO, MHOYKECTRA HAaTYpalbHBIX,  LEJIbIX,
[ | PALUOHANBHBIX, JeifCTBHTETbHBIX GHCCI; YMEHHWE HCIIONb30BATE |
NPU3HAKH IETUMOCTH, HAHMEHBITHH OGN NeuTens 1 HaWMeHbIIee
obrmee kparHOe, anropuTM EBkimza npu permenun 3a[1a4; 3HaKOMCTBO
C PA3NHYHBIMHM [O3UIMOHHBEIMH CHCTEMAMMU CYHCIICHHA; yMeHHe
BLIIOJHATH BBIYMCIIEHUE 3HAYEHHH U npeobpa3zoBaHus BEIDKEHHI cO
CTCHECHAMHA U JorapudmMamu, npeobpazosanus JAPOOHO-panMOHATBHBIX
BBIDXKCHUH; YMEHHE ONEPUPOBATH MOHSTHSMKU: [OCIIEI0BATENBHOCTD,
| apudMeTHIecKas Hporpeccus,  reomeTpuyeckast Iporpeccus,
| | GeckoHeuHo yObIBatomas  reomerpuyeckas Oporpeccus; ymeHwue
| | sanasats HOCICNIOBATEILHOCTH, B TOM umcie ¢ [IOMOIIBH)
| | PCKYPPEHTHBIX  (hOpMyI;  yMmeHHe OMEPHPOBATE  ITOHATHSIMH:
| KOMIITICKCHOE YHCIIO, CONPMKEHHBIE KOMILICKCHBIE 4UClia, MOAYJbL U

| | apryMeHT KOMILIEKCHOro 4UCna, (POpMa 3AIHCH KOMIUIEKCHBIX qHcer |
| | (reomerpuueckas, TPMIOHOMETpHYecKast u anreGpanyeckas); YMeTh
| | TIPOM3BOJMTE apu(pMETHUECKHE NEHCTBHS ¢ KOMIUIEKCHBIMHU YHCIaMHu;
| | OpHBOIHTS [IPUMEPBI  MCIIO/Ib30BAHUS  KOMILIEKCHBIX qHCeI;
| | ONICPHPOBATh MOHATHAMH: MaTpuua 2x2 g 3x3, onpenenurens |
- | MaTpHIEL, TCOMETPUIECKHIT CMBICTT ONlpeIeTATe s - o |

| | YMeHue onepupoBath MOHITHIMMU: pallnOHalbHEIC, HPPALHOHATIBHEIE, .I
3 r IOKa3aTelbHbIE, CTENEHHELE, JorapumMuyeckue, TPUIOHOMETpPHYECKUE

|
| YPaBHEHHS H HEPABEHCTBa, WX CHCTEMEI;, VYMeHHe ONepUpPOBATH
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| ~ HOHATHAMH: TOKIECTBO, TOXKIECTBEHHOE lpeobpazoBanmue, ypaBHeHHE, |

| YpaBHeHuii, HCPAaBEHCTB M CHCTeM; ymeHume Pelarh  ypaBHeHmsI, |
| HCPaBEHCTBA M CHCTEMbI ¢ HOMOmIBIO Pa3IHYHBIX NpuEMOB; permats |
| YPABHEHMS, HEDABEHCTBA H CHCTeMEl ¢ apaMeTpoM; HpHMEeHSTD |
| YPABHCHMI, HEPABCHCTBA, HX CHCTEMBI JIsI PELICHHS MaTeMaTHyecKux |

34139 ¥ 3a/1a4 U3 PasIHYHEIX 06acTel HAYKH U PeaIbHOM JKH3HK |
| 1

| | Ymenue onepuposars HOHATHAMH: (yHKIHMS, Y8THOCTL byHKIHN,
| NCPHONMYHOCTE (YHKIHH, OrpaHMYeHHOCTE dbynxuun, MoHOTOHHOCTE
byHxIuY, IKCTpEMYM DYHKIMH, HaHGOIbIneE 1 HauMeHbIIee 3HaAYeHH s
bynkumm  Ha [IPOMEIYTKE, HelpeprIBHAS GyHKIES, acEMITOTE
| . Tpaduxa Qynxum, lICpBas W BTOpas mNpPoH3BOIHAs GyHKIMY,
Pe€OMeTpuyeckuil u Gusudeckuii cmprc TIPOU3BO/IHOM, nepBOOGpasHas,
ONIPCNICNICHHBIA MHTErpas; yMmenue HAXOMHUTB aCHMITOTHI Tpaduka
(yHKIMH; ymenue Berumcsrs 1TPOH3BOLHBIE CYMMEI, NPOM3BENEHNS,
4aCTHOT'0 ¥ KOMIIO3HMITHK GbynKuui, sHaxomuTs YPaBHEHHE KacaTeJIbHOM |
| K rpapury dyHkumm; ymenne HAXOJHTE NIPOM3BOAHEIE SIeMEHTAPHEIX |
(yHKUMIE; ymenue ucmombioBath [POM3BOJHYIO ISl HCCICHOBAHHS |
! " Gysxnuii, saxomuTs HauboJIbLIME H HAMMEnbIITE 3HAYCHUS byHKIMIt; |
CTPOMTH TpaQuKM MHOrouneHoB ¢ HCIIOJIb30BaHWEM  amnmapara
MaTeMaTHYeCKOro aHaN13a; IPHMEHSTE [IPOM3BO/THYO 1151 HAXOYKAEHHUSI |
HAWJIyqIllero penieH|s B [IPUKIAJHBIX, B TOM YHCIE CONHAILHO-
| SKOHOMHYECKHX B (DH3HUeCKHX 3alladax; HaXOMTh IUIOINAH H O6BEMET
| bury ¢ momommio MHTErpaJia; IPHBOIMTE IIPUMEpbI MaTeMaTH4eckoro |
| | MOJCIHPOBAHHS C IOMOIIBIO ) i pepeHnmanbapx YPaBHEHHH N
| . YMemme onepuposats TIOHATHAMHA:  TpapuK  QyHKImH, obparHas .I
| | QyHKiHs, KommosuIms dymKnui, nurelinas bynkums, kBagpatHunas |

| OyHKmEA,  paymonambHas byskmms,  cremennag GyHkIms, |'
TPHrOHOMETpHYECKHE  (yHKIHH, obparusle TPUTOHOMETPHYECKHE
(QyHKIMH, noKasaTenbHas u jlorapupmudeckas  ¢yuximmam; YMEHHE
CTPOHTH Ipa(MKH M3yYEHHBIX byHKIwmi, BEIONTHATE npeobpazoBanus
TPadHKOB (YHKIHE, HCIOTB30BaTE rpaguky IS u3yveHns IIPOLIECCOB
| | u 34aBUCHMOCTCH, IIPU pEIleHU: 3313y U3 IpYyrux yuebHEBIX npenmeros
| M 331aY M3 peanbHON JKH3HH; BRIpaaTh hopmynamu 3aBucumocTu
i MCIKIYy BETHYMHAMM; UCITOTB30BATE CBOMCTBA M rpapukn GyHKIH ST
PCIICHHS y paABHEHUH, HEPABEHCTB 1 33,2y ¢ napameTpamu; H306paxkars
| Ha KOOpAMHATHOM IIOCKOCTH MHOMKecTBa PEIIEHUH ypaBHEHHI],

| | HEPaBCHCTB W HX CHCTEM |
r—\ R O S—

[ YMenwe pemars TekcToBEIE 3a/lauM pasHbIX THIIOB (B TOM YHCIe Ha |
| TIPOLCHTEL, 10JM M YaCTH, Ha IBHKEHHE, paboTy, crouMocTs TOBApOB U |

YCIIyr, Hanory, 3anauy u3 o6nacTy YIPaBIICHUs INYHBIMH U CeMEHHBIMHE
(unancamm); cocrassiTs BBID2KEHHS, YDABHEHNS, HEPABEHCTBA W HX

| CHCTEMBI [0 YCIIOBHIO 3aJlaif, HCCIIeIOBATh MOTyYEHHOE peuienue u
| OLIGHUBATH IPaBJONIOKOOHOCTE pe3yIbTaToB; YMEHHE MOJEe/IHpOBaTh
1 PCAITBHBIC CHTYAllHH HA S3BIKe MAaTEMATHKH; COCTABIISTE BBIPAJKEHHS,
_| | YPaBHCHHS, HEDABEHCTBA H HX CHCTEMES 10 YCIIOBHIO 3ajauu,
| HCCICNIOBATE MOCTPOEHHBIE MOIEIH C HCII0JIb30BAHUEM  alnapara

R B G DS S R T S [t aﬂp@%}}.-ﬁ{ﬁgﬂge’bﬂﬂ@ﬂﬂyxﬂﬁ- T, PRRE:
_—-—-———_______'_ ————

| | Ymenue omepuposats NOHATHIAMH:  CpeIHee apu(MeTHYeCKOe, |

7 .
| MesnuaHa, Haubobinee u HAaUMCHbILIEE 3HAYECHNUS, pasmax, AUCTepCHs, |
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CTaHAPTHOE OTKIOHEHHE YHCIIOBOLO Habopa; yMeHue wu3Brekars,
HHTEPTIPETHPOBATL MH(OpPMAILHIO, TIpE/ICTaBNCHHYIO B Tabiunax, Ha
Auarpammax, rpajpukax, 0TpaarolLy o cBOHcTRa PEAJILHBIX IIPOIIECCOB
U ABICHWH; IIpe[CTaBiIsATH HHQOPMALMIO ¢ HOMOLIbIO Tabmui u

AHarpaMM; HCCJIenoBaTh CTaTHCTHYECKHE HAaHHBIE, B TOM YHCJIe C |

|
[IPEMCHCHHEM rpaQuYecKuX METOHOB W SJIEKTPOHHBIX  CPE/CTB;

rpaQuyecku uccienoBarh COBMECTHbIE HaOIIONEeHHST C IIOMOIIBIO

YMenue onepuposarts TNIOHATHSAMH: CIIYYaHHBIH OMNBIT U ciy4aiiHoe
COOBITHE, BEPOSTHOCTE Clly4aifHOro cobbiTus; ymenue BBIYUCIISATE

BEPOATHOCTE C HCIIOIB30BAHHEM T patbﬁ'{CCKHX METOJIOB, IIPHMEHSATE |

bopmynsr cnoskenuns u YMHOXCHHS BEPOATHOCTEH, GopMyry mosnHOM
BEPOATHOCTH,  (popmyny Beprysm, KOMOMHATOpHBIE (akThl u
dbopmynsr; onenusate BEPOATHOCTH peabHBIX COOEITHI, yMmeHme
ONEPHPOBATE [OHATHAMH: CJydaifHas BEIIMUUHA, paclpejieeHue
BEPOATHOCTEH, MAaTEMATHYECKOE 0XHIaHMUe, AHUCTIEPCHS M CTAHAAPTHOE

AUarpamMM pacceMBaHus U JIMHEHHOT perpeccun ]

OTKJIOHCHWE  CIIy4YaHOH BeIHYHHEL dynxmmE  pacnpenenenus u |

[VIOTHOCTH ~ paBHOMEPHOTO,  OKA3aTEALHOrO 4 HOPMAITBHOr0
PACIIPE/ICNICHUH;  yMEHHE HCIONBb30BaTh  CcBOliCTBA H3YYEHHEIX
PAaClpe/IeIICHHH 1Sl PeIIeH s 3aa4; 3HAKOMCTBO C TOHSTHAMA: 3aKOH

Gonemmmx  umcen, METOJbI  BBIOOPOYHBIX HCCIICIOBaHH; yMmeHHue |

MIPHBOZUTL  NPUMEPbl NPOSBIEHHS 3aKOHA GOJIBIIHX 4HCel B
TIPHPOMHBIX M OOIUECTBEHHBIX SBICHUSX; YMCHHE ONepHpOBaTh
TIOHATHAMH: COYETAHHE, TIEPECTAHOBKA, YHCIIO COYETAHUH, YHCIIO

iepecTanoBok; 6unom HeroTona; ymenue [PUMCHATE KOMOMHATOPHEIE |

axTe! u paccyxmenus s PCIICHNA 3a71a9; OLEHHBATE BEPOSTHOCTH
PCaNbHBIX  COOBITHH;  COCTABIIATE BEPOSITHOCTHYIO  MOJENs |
MHTEPIPETUPOBATE L0y YEHHbIA pe3yIbTar

10

YMeHHEe omepHpoBaTH MOHSTHSMH: TOYUKa, TIpsSMasd, ILIOCKOCTb,
HPOCTPaHCTBO, OTPE30K, JIy4, BeIUYHHA yria, IUIOCKHH yroi,
ABYIPaHHBIA yron, TPEXrpaHHbIH YTOII, CKPEIMBAIOLIMECS IIPSMBIE,
TapaebHOCTE M HePIeHTNKYIAPHOCTD IPSIMBIX H IJIOCKOCTEH, yros
MEKAY TPAMBIMH, YTOII MEXKIY TPSMOH M MIOCKOCTBIO, YTOJI MEXTy
IUIOCKOCTAMH, PACCTOSHUE OT TOUKH /10 [LJIOCKOCTH, PaCCTOSHUE MENKTY

PAMBIMH, PACCTOSHHE MEXAY TUIOCKOCTSIMH; YMEHHE HCIIONB30BATE |
[IpH PeIICHHH 3a/a4 U3y4eHHble (aKThl TEOPEMBI IIAaHUMETPHHU; |

YMCHHUE OLCHHBATH pa3mephbl 0GBEKTOB OKPYIKAIOMEro MHDPa; CTPOHTH

MaTeMaTHYeCKHe MOOEIH € IOMOIIBIO TCOMETPHIECKHUX ITOHSTEHH H|

BCJIIHYMH, peIUaTh CBA3AHHLIE C HHMH IIPaKTHYECKHE 3aJa4un

YMeHHe onepupoBaTs MOHSTHSMY: mwromane Gurypsl, 06sem (Gurypsr,
MHOTOTpaHHUK, IPaBHIbHBI MHOTOTPAHHUK, CeYeHHe MHOIOTpaHHUKA,
Ky0, mapamrenermme, TIpusMa, nupamuja, Gurypa m MOBEpPXHOCTH
BPaLlCHUs, UHIMHID, KOHYC, map, cdepa, MIomans cepel, miomans
TIOBEPXHOCTH HHpPaMU/Ibl, MPU3MEI, KOHYCA, UWIHH/pa, 00BEM KyOa,
TPAMOYTOIBHOTO MapalieNIetIe/ia, THpaMULTH, NPU3MBI, IHIHHIDA,
KOHycCa, 1mapa, pa3BEpPTKa MOBEPXHOCTH, CEUESHHS KOHyCa ¥ LHJIHH/pA,
[apajlIeIbHbIE OCH HJIH OCHOBAHHIO, CEYCHHE miapa, IJIOCKOCTS,
kacaromasicst cepel, UMIHHApPA, KOHYyca; YMEHHE CTPOHTL CedYeHHe
MHOTOTrpaHHNKA, H306paXkaTh MHOrOrpaHHUKH, (uryps u mosepxHoCTH
BPALlICHHSA, WX CEYCHHs, B TOM YHCIE C [OMOIIbIO 9JIEKTPOHHBIX
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CPCACTB; yMEHHME NPHMEHATH CBOMCTBA FCOMETPHYECKHX  (uryp, |
CaMOCTOSTETEHO  (hOPMYITHPOBaTh ONpeseNeHHs U3y4aeMeIx (Quryp, |
BBIIBHTATh THIOTE3BI O CBOKMCTBAX M NpH3HAKAX FEOMETPHYECKHX |
duryp, o6ocHOBBIBATE wMH OUpOBEpraTh HX; YMEHHE IPOBOJHTS |
Knaccupukarmmo Quryp mo pasmramsmv MPH3HAKAM, BBITOTHAT |
HCOﬁXO,[[HMbIC JIOHOHHHT%HBIC IIOCTPOCHHS |

11

YMenue omepupoBaTH MOHSTHAMH: ABHXKEHUE B HPOCTPAHCTBE, |
TapaniesbHbLH ePeHoC, CHMMETPHS Ha ITOCKOCTH M B NPOCTpPaHCTBe, |
TOBOpOT, mpeobpasoBanre mMox06Us, MONOGHLE burypsr, ymenue |I
PACIIO3HaBaTh PaBHEIC U NOJOGHBIE BHUIYDEL B TOM uncie B IpHUpoJE, |
HCKYCCTBE, apXHTEKTYpe; HCIIOJIb30BATE EOMETPHIECKHE OTHOIIEHHS |
[IpY pCLICHUH 3a/1a4; HAXOIHMTb [EOMETPHYECKHE BE/TUYHHEL (mna, |
YFOIL, Iiowank, o6bEM) IIpu pemenmu 3anay us APYTUX y4eOHBIX |
IPCIMETOB ¥ U3 PEAITbHOH KH3HH; YMEHHE BEIIHCIIATE FeOMETpHYECKHE |
BEIMYMHEI (JUIMHA, YTOJ, MIOas, 00BEM, mIomAams MOBEPXHOCTH), |
HCHOJIB3YA M3Y4CHHBIC (DOPMYNBI B METOLBL B TOM YHCIIC: IJIOMIA/b |
TOBEPXHOCTH MMPaMHIEL, TIPH3MEI, KOHYCa, UUIHHPA, IIOMas cheps; |
00B&M Kyba, IpsSMOyroasHOTO Tapannenenynesia, MPaMU/IbL, TPH3MEL,
IMIIHHApa, KOHYCa, INapa; yMEHWE HAXOJUTH OTHOIIEHHE 00BEMOB |
1010GHBIX BHryp I

12

YMenue  omepuposate  mOHSTHSIMH: OpAMOYTrOJibHAs  CHCTeMa |
KOOp/MHAT, BEKTOP, KOOPAMHATEI TOUKH, KOOPAMHATH BEKTOpa, cymMMma
BCKTOPOB, TIPOM3BE/ICHHe BEKTOpA HA THCIIO, pasloiKeHHe BEKTOpA T10 |
Gasucy, ckansipHoe [IPOU3BEAICHHE, BEKTOPHOE NMPOM3BEAEHHE, YroM .'
MCHKYy  BEKTOPaMH; YMEHHE  HCIOJb30BATEH BEKTODHBIA | |
KOOpIMHATHBIH METOJ Misl pelmeHns IEOMETPUYECKHX 3a/1au U 3a7ay |

13

I'AX YUEOHEBIX II CIMETOB |
APYrux yueb pen ]

YMenue BrIOHparth momxomsmmi METOH [UI1 pelIeHus 3aj1au; |
[IOHHMaHHE 3HAYMMOCTH MAaTeMAaTHKH B M3YYEHHH [IPHPOAHBIX W |
OOILIECTBEHHBIX NIPOLECCOR H ABJICHHH; yYMEHHE pacro3HaBaTh |
TPOSABJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, yMeHHe OPHBOIUTE |
TPAMEpPBI  MATEMATHYECKHX ~OTKPBITHH DPOCCHIHCKOH U MHPOBOH |
MaTeMaTHYEeCKOH HayKH |
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INEPEYEHb 3JIEMEHTOB C
pprresmeserss MATEMATUKE. oocooooe.

B |

IIposepsiemblii 3aeMeHT comepkaHus |

Koa
1 Usclia ¥ BEIMHCIICHUS
1.1 | Hatypamensle u nemsle qucna. IIpH3HAKy QeTHMOCTH MEJIBIX THCEN :
1.2 Paionasnbrbie  umcna. OGBIKHOBEHHBIE M JIeCATHUHBIC ApodH, HPOLEHTHI, ||
OecKoHEeYHBIE MepHOAUIEcKHe APOOH
13 Apupmerungecknii KOperb HaTyparbHOU cTerenH. elcTBrs ¢ apudMeTHIeCKIME |
KOPHAMH HaTypaJbHON CTEIIeHH
1.4 CreneHp ¢ nemeM nokasarenem. CTeleHb ¢ palHOHATHHBIM HOKasaTeneF
' CBolicTBa cTeneHu ;
15 CuHyC, KOCHHYC W TaHT€HC YHCIOBOTO apryMeHTA. Apkcunyc, apKKOCHHyc,|

apKTaHI'€HC YUCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. Jlecsituuneie 1 HaTypaIbHBIE JorapuMbl |

— JleficTBHTEIEHBIE UHCIIA. Apudmernueckue oIepaluy ¢ JeHCTBHTEIBHBIMHA |
1.7 qncamMy. [IpubinskéHubIe BhIYACIeH s, IpaB1iIa OKPYIIICHH, INPUKHJIKA U OLIEHKA |
pe3yibTara BEIYUCICHUNA |
1.8 | TlpeobpaszoBanue BEIpaxeHmi -
1.9 KommnekcHrre unca
2 YpaBHEHHS U HEPABEHCTBA
2.1 Llenble u npoGHO-pALHOHAILHBIE YPABHEHHS |

22 WppanuoHaibHble ypaBHEHHUS
2.3 TpuroHomeTpHYecKHE ypapHEeHHS |

2.4 TlokasaTtensHbIe 1 norapu(pMuYecKUe ypaBHEHUs

2.5 | Llenbie 1 1pOGHO-paAIMOHATBHEIC HEPABEHCTBA i

2.6 WUppanronaisasle HepaBeHCTBA f

2.7 ITokasarenpHbIE U NOrapu(MUYECKHE HEPABCHCTRA |
mﬁmmqw&ﬁ%MHi-hIpHI’ﬂHOM@EpHHBCIﬂI&-HEp&B&HGTB&:..m-m:&mir.ummw‘wmaﬁmmimi‘m

2.9 CHcTeMBl M COBOKYITHOCTH YpaBHEHHIT # HEPaBEHCTB !

]7 2.10 YpaBHEHUS, HEPABEHCTBA W CHCTEMBI ¢ TTapaMeTpaMH l
2.1l Marpuia cucTeme! TMHEHHBIX ypaBHeHHH. OmpeIeUTe b MaTPHLEI |
3 ®dyskuun u rpadukn |
Dynknus, cniocoOwr 3aganns Gyrkmmn. 'padux dyskmmmr. Bsaumeo oOparHsle |

2.1 Gynxuun. YérHble  HeuETHBIE DYHKIHH. Ilepuoanueckue QyHKIUM _
Obnacte ompeneneHHs M MHOKECTBO 3HAYCHMIA byukuun. Hynm ¢yﬂmn.|

3 [IpoMesyTkn  3HaKOIOCTOSHCTBA. IIPOMEXKYTKH MOHOTOHHOCTH (hyHKIMH. |

' Makcumymbl 1 MunuMyMbl QyHkuun. HauGonbluee u HauMeHbIIee 3HAYCHHE |
QyHKIHY HA IPOMEKYTKE

33 Crenennas (yHKIMS ¢ HATYpaqbHBEIM M HeTbIM IoKasaTeleMm. E& cBoifcTa u |

rpaduk. CoicTBa u rpaduK KOpHS 1-0i CTeleH
34 Tpuronomerpuyeckie hyHKIME, UX CBOMCTBA i rpabuky i
.35 | lloxasarensHas u norapudmMudeckas (ynkImu, uX cBolicTBa M rpahuKU |
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Touxku paspeBa.  AcumnTors: rpadukoB  dymknmit. Croiicraa QyHKIMH,

3 | HETPEPEIBHEIX HAa OTpe3ke - i

3.7 | HocnenoBatensrocTH, crocos: 3a1aHuA [OCIEN0BaTEILHOCTEH
[—3.8 | Apudmernyeckas u eoMeTpueckasn nporpeccuu. PopMyiia CloxKHbX IIPOLEHTOB |
!g 4 ,| Havana Mmatemarnueckoro anamsa :i
|I 4.1 i! [IpousBogHas GyHKIHH, [TpousBoansie SJIEMEHTAPHBIX (yHKIMIA =
IJ . Ilpumenenue [IPOM3BOJHOH K HCCHCLOBAHMIO (YHKIMHA Ha MOHOTOHHOCTL H |
| 4.2 KkcTpeMymbl. Haxoxnerue HanGombinero u manmensmero 3Ha4YeHus QYHKIUH Ha l
- | OTpeske |
r—4 3 | Ilepeoo6pasHas, Unrerpan

L,

MHoOXecTBa H Joruka

MmnosxecTso, OIICpalliK HaJl MHOKECTBAME, Juarpammer Oiinepa — Benna I

@ [
b | —

Jloruka

BeposTtHocTs 1 cratucTHka

7 —TT_’_ T = T__

6.1 | Omucarenpuas cratucTuka |
6.2 || Bepostaocts - -
6.3 || Kom6unaropuxa '
7 | b €OMEeTpHS N
| €TpH. S —
7.1 | ®wuryps Ha miockocTa '
| 1
- 7.2 | IlpsvMble M mIockocTH B POCTPAHCTBE |
[ 73 ’ MHororpanuuku |
[ 7.4 f Tena u nosepxuocTu BpaleHus |
L 7.5 ( Koopawmrate: u BexTopE! |
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YYEEHO-METOIWYECKOE OBECIIEYEHUE OBPA30BATEJILHOTO
IIPOLIECCA

OBA3ATEJBbHBIE YYEBHBIE MATEPHAJILI JUISL YHEHUKA

e T'eomerpus, 10 -11 knacew/ Atanacsu JI.C., Bytysos B.®., Kagomues C.B. u JpyTHe,
AxunonepHoe 061ecTBO «M31aTenseTo «IIpocBemennen

METOJUYECKHE MATEPUAJIBI JIUISI YYUTEJISI
Bu6moreka ITOK https://m.edsoo.ru/863efa24
Poccuiickas snexrponnas mxomna https://resh.edu.ru/

IHU®POBBIE OFPA30BATEJBHBIE PECYPCHI H PECYPCBI CETH UHTEPHET
Bubmorexa LIOK https://m.edsoo.ru/863efa24
Poccutiickas snexrponnas mxona https:/resh.edu.ru/

LU B e R B R L S S G ek Bt
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