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INOACHUTEJBHASA 3AIIMCKA

l'eomerpust siBnsieTcss OAHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHMs, TaK Kak O0O0ECIEeYMBAET BO3MOXXHOCTh H3yYEHHS ITUCIUIUIMH €CTECTBEHHO-
HAay4yHOM HAIpPaBJICEHHOCTH M MPEAMETOB T'yMaHUTApHOro LuKiIa. [IOCKONBbKY J0Orudeckoe
MBILIUIEHUE, (GOpMHUpYyeMOe IMPH U3yYeHHH OOYYaroIIMMUCS MOHSITUHHBIX OCHOB T'€OMETpPHH,
IIPYU JJOKA3aTEIbCTBE TEOPEM M MOCTPOCHHUH LEMOYKH JIOTHUECKUX YTBEP)KJICHUHN MPU pELICHUH
reOMETPUYECKUX 3a7a4d, YMEHHUE BBIJIBUTaTh M OMNPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCTOJIB3YIOTCS MPH PEUICHUU 3a/1a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH (PH3UYECKUX
3a1ad4.

Lens ocBoeHust mporpaMMbl yuyeOHOro Kypca «l'eomeTpusi» Ha yriryoJ€HHOM YpOBHE —
pa3BUTHE WHAMBHUAYAIbHBIX CIIOCOOHOCTEH OOYydYaroUIMXCs MPU H3YyUYEHUU TEOMETPUH, Kak
COCTaBIISIFOLIEH MpeaMeTHOl oOnactu «MaremaTuka U HH(pOpMaTHKa» depe3 obecreueHue
BO3MOKHOCTH MPHOOPETEHHs] U MCIOJIb30BaHUA Oojee ITyOOKHMX Te€OMETPHUYECKUX 3HAHUN U
JeWcTBUH, CHEM(PUUHBIX T€OMETPUHU, U HEOOXOTUMBIX Ui YCHEIIHOTO MPOo(heCcCHOHAIBHOTO
00pa30BaHus, CBA3aHHOTO C UCIOJIb30BaHHEM MaTEeMAaTUKH.

[IpuopureTHpIMH  3afjauaMH  Kypca TE€OMETpUM Ha  YINIyOJEHHOM  ypOBHE,
PaCIIMPSIONIUME U yCUIHBAIOIIUMU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCS:

paclIMpeHue TMpEeACTaBICHUSA O TEOMETPUM KaK 4YacTd MHUPOBOW KyJIbTYphl U
(dbopMupoBaHKE OCO3HAHUS B3AUMOCBS3H T'€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (PHUrypax KaK O Ba)KHEHIINX
MaTeMaTHYECKUX MOJENAX, I[IO3BOJIAIOIIMX ONMCHIBATh M U3y4yaTb pa3HbIE SBICHUS
OKpY’KalolIero MyUpa, 3HaHHWEe TMOHATHUIHOrO ammapara mo paszaeny «CrepeoMeTpus» y4yeOHOTro
Kypca reOMeTpHH;

dopmupoBaHHEe YMEHHS BIaJE€Th OCHOBHBIMH MOHATUSMHU O MPOCTPAHCTBEHHBIX
¢urypax 1 uX OCHOBHBIMU CBOWMCTBaMH, 3HaHHE TeopeM, GOpMyJ M YyMEHHE UX MPUMEHSTH,
YMEHHUS JO0Ka3bIBaTh TEOPEMBI U HAXOUTHh HECTaHIaPTHBIE CLIOCOOBI PelIeHHs 3a/1a4;

dbopMupoBaHHEe yMEHHUs pacro3HaBaTh Ha YEPTEKaxX, MOJEISIX U B PEATbHOM MHPE
MHOTI'OTPaHHUKH U TeJla BpPalIEeHUs, KOHCTPYHUPOBATh FT€OMETPUUECKAE MOJIENH;

dbopMupoBaHHE  TMOHUMAHUS  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  TOCTPOEHUS
MaTeMaTHYEeCKUX TeOopHil, (OpMUPOBAHHE MOHMMAHMS POJIM AKCUOMATHKU MPU MPOBEACHHUU
paccyXJIeHUI;

dopmupoBaHME yMEHHUS BIAJeThb METOAAMM JOKA3aTelIbCTB M alTOPUTMOB pEIICHHUS,
YMEHUS HUX NPHUMEHSTh, IPOBOAUTH JOKA3aTEIbHbIE PACCYX ACHHS B XOJ€ pEIICHU
CTEPEOMETPUYECKHX 3aJad M 3aJad C T[PAKTUYECKUM COAep)KaHueM, (OpMHUpPOBAHHE
NPEICTaBICHUsI O HEOOXOAMMOCTH JOKa3aTeIbCTB MpHU OOOCHOBAaHMHM MAaTEMaTHYECKHUX
YTBEPKACHUHN U POJIU aKCUOMATHUKH B IIPOBEAECHUU JEAYKTUBHBIX PACCyKICHUI;

pa3BUTHE M COBEPUICHCTBOBAHME HHTEIUICKTYyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
00y4aromuxcs, MO3HABATENbHOM AaKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHHS], THTEPECa K U3yYEHHUIO0 TEOMETPHUH;

¢dopmupoBanre (HyHKIMOHAIBHONH TPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPUHU: YMEHUS
pacro3HaBaTh TPOSIBICHUS TI'€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CHUTYallUsX U IMPU U3YyYEHUU APYTUX YYeOHBIX MPEIMETOB, MPOSIBICHUSL
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEM, MOJEIMPOBAHUS PEATbHBIX CUTYalMi, HCCIEIOBAHUS
IIOCTPOEHHBIX MOJIENIEH, MHTEPIIPETALIUY [TOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COZEpXKATEIbHBIMU JMHUSIMH Yy4deOHoro kypca «['eomerpusi» B 10-11
Kiaccax SABIAOTCH: «lIpsiMple M TIJIOCKOCTH B MPOCTpaHCTBE», «MHororpaHHukn», «Tena
BpaleHus», « BEeKTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.



ChopmynupoBannoe Bo ®PI'OC COO TpeOoBaHUE «yMETh ONEPUPOBATH MOHATHUIMMI,
PEJIEBaHTHBIMU T€OMETPHH Ha YTIIyOJEHHOM ypoBHE 00yueHus B 10—11 Kkimaccax, OTHOCHTCS KO
BCEM COJIEP)KATEeIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (popMHpOBaHWE JIOTHYECKHX YMCHHMA
pacmpenensercs HE TOJIBKO M0 COJEp)KaTeNbHBIM JIMHHSAM, HO W TIO ToJaM OOyYeHHs.
Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
®denepanibHON paboyeil MporpaMmbl, pacpeeIEHHBIM 110 rojaM 00y4eHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIpPOCaM OOydYaromuecs
oOpalaiiuch HEOJHOKPATHO. DTO TMO3BOJSET OpPraHU30BaTh OBJIAJICHHE T€OMETPUUYECKUMU
MOHATHSAMH W HaBBIKAMU TIOCJIEIOBATEIbHO M TOCTYMAaTeIbHO, C COONIOACHHEM MpPHUHIIUIIA
MPEEeMCTBEHHOCTH, a HOBBIC 3HAHWS BKIOYaTh B OOIIyI0 CHCTEMY T'€OMETPHUYCCKUX
MIPEICTABICHUI 00yJalomMXcs, pacmupsist U yriayomss e€, o0pasysi MpOYHbIE MHOKECTBEHHBIC
CBSI3H.

[Tepexoa k H3yueHUIO TEOMETPHUH HA YTIyOJIEHHOM ypOBHE TIO3BOJISCT:

co3iarh ycioBus g AuddepeHnnanud o0ydYeHUs, MOCTPOCHMSI WHAMBUIYATbHBIX
oOpa3oBaTeNbHBIX  OPOrpaMM,  OOECHEeYUTh  YIIIyOJIEHHOE  M3YyYEHHE  TeOMETPUU
KaK COCTaBJIsIoNIel yuyeOHoro nmpenMera «MaTteMaTukay;

MOJITOTOBUTH O0YYAIOUIUXCS K MPOJOJKEHUIO U3yUeHUs MAaTEMAaTUKH ¢ Y4ETOM BbIOOpa
Oynymieit npodeccuu, obecrneurBasl MPEeMCTBEHHOCTh MEXTy OOIUM U MpodhecCHOHATBLHBIM
oOpa3oBaHHUEM.

Ha wm3yuenue ydyeOHOTO Kypca «['eomerpus» Ha yriayOn€éHHOM ypoBHE oTBomuTCs 204
yaca: B 10 kiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HE/IeINIO).

COLEPKAHUE OBYUYEHUA

10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHATHS cTepeoMeTpuH. Touka, npsMas, IJIOCKOCTb, IPOCTPAHCTBO.
[lonsiTne 00 aKCMOMATHYECKOM IOCTPOCHUH CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU H
CJIE/ICTBHS U3 HHX.

B3anmMHOe pacronoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAOLIUECS, TAPATUICIIbHbBIE U
ckpenuBaromuecs npsmMele. [IpuzHaku ckpemuBaronmxcs npsaMeix. [lapanienbHOCTh OpSIMBIX
U IJIOCKOCTEH B MPOCTPAHCTBE: MMapajlIeIbHbIE MIPSMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTD TPEX
NOpsIMBIX, MapauIeIbHOCTh MHpsAMOM M IIOcKocTH. [lapaminenbHoe UM LEHTpaiIbHOE
MPOEKTUpOBaHKe, n300pakeHue Guryp. OCHOBHBIE CBOMCTBA MapaIEIbHOTO POSKTUPOBAHUS.
N3o6pakenue Guryp B napauienbHOIl MPOEKIMU. YTIIbl C COHANIPABICHHBIMI CTOPOHAMH, YTOJI
MEX1y NMpsSMBIMU B IIpOCTpaHcTBE. llapamienbHOCTh MIIOCKOCTEN: MapauienbHble MIOCKOCTH,
CBOMCTBa MapaJyIeNbHBIX IJIocKocTed. [IpocTteifmme mnpocTpaHCTBEHHbIE (QUTYypbl Ha
IJIOCKOCTH: TETPA3IP, NapAJIIEIECIUIEN, IOCTPOCHUE CEUCHUM.

[leprieHAUKYJIAPHOCT MNPSAMOM M IUIOCKOCTH: NEPHEHAUKYISAPHBbIE MNpsSIMbIE B
MIPOCTPAHCTBE, MpsAMbIE MapajUleibHble W MNEPIEHAMUKYJSIPHBIE K IUIOCKOCTH, MpPU3HAK
NEPIEHIUKYISAPHOCTH MNPSIMOM M IUIOCKOCTH, TE€OpeMa O MNPSIMOM NEpHEeHAUKYISIPHON
miockoctyu. OpToroHanbHOE NpoeKkTHpoBaHUe. [leprneHauKyIsp U HAKJIOHHBIE: PACCTOSHUE OT
TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 MJIOCKOCTH, MPOEKIUs (GUTYPHI HaA TIIOCKOCTb.
[lepneHIUKYISIPHOCTh IUIOCKOCTEH: MPHU3HAK MEPHEHAUKYJISIPHOCTH [JBYX IUIOCKOCTEH.
Teopema o TpExX nepreHuKyIsIpax.

VYriasl B IPOCTPAaHCTBE: Yroj MEXAY HIpsIMOM M IJIOCKOCTBIO, ABYTPAHHBIM YIOJI,
JIMHEWHBIN YToJl ABYTPAHHOIO yria. TpéXrpaHHblil © MHOTOrpaHHble yribl. CBOMCTBA MIOCKUX



YIJIOB MHOTOI'paHHOTO yrija. CBOWCTBa IUIOCKMX M JABYTPAHHBIX YIJIOB TPEXTPAHHOrO yria.
TeopeMbl KOCHHYCOB ¥ CHHYCOB I TPEXTPAHHOT'O yTJIa.

MHororpaHHuMK#u

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. lIpusma: n-yronpHas npusMma,
npsiMasi ¥ HakJIOHHAs MPU3MbI, OOKOBask M MOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSAMOYTOJBHBIN TMapajuleNieNuIel U ero cBoicTBa. Kparwailmime nyTH Ha NOBEPXHOCTHU
MHoOrorpannuka. Teopema Oiinepa. IlpocrpancrBennas teopema Iludaropa. Ilupamuga: n-
yroibHasi MupaMuja, MpaBuiIbHas U yceu€HHas nupamuisl. CBoiicTBa pédbep u OOKOBBIX IpaHei
MpaBUJIbHOM mupamuzbl. [IpaBuiabHbIE MHOTOTPAaHHUKHU: NpaBWIbHAs NPU3Ma U IpaBUIIbHAs
nUpaMuza, IpaBUIbHAs TPEyroibHas MUpaMua U MPaBUIBHBINA TeTpasip, KyO. [Ipencrasnenue
O NPAaBWJIBHBIX MHOTOI'PAHHUKAX: OKTA3p, JOAECKAdAP U UKOCADIP.

Brruncienne 537€eMEHTOB MHOTOTPAaHHUKOB: p&0pa, auaroHand, yriasl. [liomans
OOKOBOW TOBEPXHOCTM M TIOJHOM TOBEPXHOCTH MPSIMON MPHU3MBI, IJIOLIa[b OCHOBAHUH,
TeopeMa O OOKOBOM IMOBEPXHOCTH MNpsMOil mpu3Mmbl. [lmomazs OOKOBOW MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIIBHOW MTUPAMU/IbI, TEOPEMA O IUIOIIAIA YCEUEHHON MUPAMUIBI.

CummeTpuss B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU IMPABUIBHBIX MHOTOTPAaHHUKOB.
CummeTpHsi B MpPaBUIBHOM MHOTOTPAHHUKE: CHUMMETPHUS NapajUielenunena, CUMMETPHS
MPaBUJIbHBIX IIPU3M, CAMMETPHS TPaBUIIbHON MUPAMUIBIL.

BekTops! M KOOPAUHATHI B IPOCTPAHCTBE

[lIoHATHSA: BEKTOp B IPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJIEBOIO BEKTOpA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABICHHBIE W IIPOTHUBOIIOJIOKHO HAIPABICHHBIE BEKTOPBI.
PaBeHcTBO BEKTOPOB. JIEMCTBUSA C BEKTOpPAMH: CIIOKEHUE M BBIYMTAHUE BEKTOPOB, CymMMa
HECKOJIbKUX BEKTOPOB, YMHOJKEHHME BEKTOpa Ha 4ucio. CBOMCTBA CIOXKEHHUS BEKTOPOB.
CBoiicTBa YMHOXEHHsS BekTopa Ha uucio. [loHsatue xommanapHble BeKTOpbl. lIpu3Hax
KOMIIJJAHApPHOCTH TpEX BeKTOpoB. IlpaBmino mnapamnenenunena. Teopema O pasinoKeHUU
BEKTOpa MO TPEM HEKOMIUIaHApHBIM BeKTopaM. [IpsMoyronpHas cuctemMa KOOpAMHAT B
npoctpancTBe. KoopannaTtel BekTopa. CBsi3b MEXAY KOOPIAMHATAMHM BEKTOpPA U KOOpAUMHATAMU
TOYEK. YT0J MeXly BekTopaMu. CKallsipHOE TPOU3BEACHHUE BEKTOPOB.

11 KIIACC

TeJia BpaleHus

[TonsTHs: TMIMHIpPUYECKAss TMOBEPXHOCTb, KOHMYECKas IOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, OOpa3yloliue MoBepXHOCcTe. Tena BpalleHUs: IWIMHAP, KOHYC, yCEUEHHBIH
KOHYC, cdepa, map. B3aumuoe pacnosnoxkeHnue cepsl U IIOCKOCTH, KacaTelabHas MI0CKOCTh K
chepe. MzoOpaxkeHume Ten BpalleHUS Ha IJIOCKOCTU. Pa3BépTka ImMHIpa U KOHYcA.
Cummetpus cdepsl u mapa.

O6béMm. OcHoOBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00BEME NPAMOYTOJIBHOTO
napajienenunena u cieAactBui u3 He€. OOBEM MpsAMON M HAKIOHHOM MPHU3MBI, LWIMHIPA,
nupamuibl 1 Konyca. OOBEM 11apa v IapoBOro CErMeHTa.

KomOunamum Ten BpalleHus ¥ MHOrorpaHHUKOB. Ilpu3ma, BmucaHHas B IHJIUHJID,
omucaHHas okoyo nuiauHapa. [lepeceuenue cdepol u mapa ¢ miockocteio. Kacanue mapa u
cdepsl m10cKocThi0. [IoHATHE MHOTOTpaHHUKA, OMMCAHHOTO OKOJIO cdepbl, chepbl, BIMCAHHON
B MHOTOTPAaHHUK WJIM TEJIO BPAIICHHUS.

[Inomaas MOBEpXHOCTH MHJIMHAPA, KOHYCA, Tuiomaab cdepol u e€ yacteil. [lonodbue B
npoctpacTBe. OTHomIEHHE OO0BEMOB, IUIOMAACH TOBEPXHOCTEH MOJOOHBIX  UTYp.
[IpeobpazoBanue momobus, romoreTs. PemieHue 3aiad Ha IJIOCKOCTH C HCIIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METO/IOB.



[TocTpoenne ceyeHUd MHOTOIPAaHHMKOB M TN BpallEHUs: CEYEHUs IIIMHApA
(mapajienbHO M MEPIEeHIUKYJISIPHO OCH), CEUEHHUsI KOHyca (MapasulelibHble OCHOBAaHUIO M
MPOXOASIINE YEpe3 BEPILIHUHY), CEUYEHUs I1apa, METOJIbl MMOCTPOCHUS] CEUYEHUN: METOJI CJIENIOB,
METOJ BHYTPEHHETO TPOECKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpancTBe. Omnepanuu HaJl BeKTOpamMu. BeKTOpHOE yMHOXKEHUE
BeKTOpOB. (CBoMCTBa BEKTOPHOTO yMmHOXkeHus. [IpsmoyronpHas cucTeMa KOOpPAMHAT B
npoctpanctBe. KoopaumHaTel BekTopa. Paszmokenue BekTopa 1o 06asucy. KoopawHaTHO-
BEKTOPHBIN METO/I IIPU PEUICHUN T€OMETPUUECKUX 3a]1a4.

JABuKeHMsI B IPOCTPAHCTBE

JlBmxkeHuss mpoctpanctBa. OroOpaxkenus. J[BmwkeHus u paBeHCTBO ¢uryp. OoOmue
CBOWCTBA JBW)KECHUW. BUIbl NBMKEHUI: NapajuIeNIbHBIM NEPEHOC, LEHTPAJbHASI CUMMETPHS,
3epKajbHAs CAMMETPHS, TOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus nomodus. [Ipsmas u chepa
Diinepa.

IINTAHAPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOT'O KYPCA
«EOMETPUS» (YI'JIYBJIEHHBIXA YPOBEHDB) HA YPOBHE CPEJIHEI'O
OBLIET'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnanckoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTh TPAKIAHCKON TMO3WUIMK OOyYarolmerocss KaK aKTHUBHOTO M
OTBETCTBEHHOTO WJIE€HA POCCHICKOTO OOINECTBa, MPEJACTABICHUE O MaTeMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOLEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpPHI, OMPOCHI M APYTO€), YMEHUE B3aMMOJICHCTBOBATh C COIMAJIHLHBIMA HWHCTUTYTAMH B
COOTBETCTBUU C UX QYHKIUSIMU U HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh POCCUUCKOMN TPakIaHCKON HICHTUYHOCTH, YBAXKEHUS K MPOLLIOMY
W HACTOSIIIEMY pPOCCHUHCKOM MATeMaTHWKH, IIEHHOCTHOE OTHOIIEHHE K JOCTHUKECHHSIM
POCCHUIMCKMX MAaTEMAaTUKOB U POCCHUICKOM MaTeMaTHYeCKOM IIKOJIbl, HMCIOJIb30BAHUE 3THUX
JOCTHUKEHHUH B IPYTUX HAayKax, TEXHOJOTHUAX, chepax SIKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JyXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoaa, CcHOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBE/ICHUS], CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTH)KEHUI HAayKH U JESITENIbHOCThIO YUYEHOTO, OCO3HAHHME JUYHOTO BKJIaJa B MOCTPOEHHUE
YCTOWYHMBOTO OYIyIIero;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETHUYECKOE  OTHOILIEHHWE K  MHUPY, BKJIIOYas OCTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEIICHUH, pPaCCyKACHUW, BOCHPUUMYUBOCTh K
MAaTeMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(OpPMHUPOBAHHOCTh YMEHUS TPUMEHATh MaTEeMaTHYECKHE 3HAaHWUS B WHTEpecax
3I0pOBOTO M 0O€30MMacHOTO 00pa3a KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO
(3mopoBOe MUTaHWE, COANTAHCUPOBAHHBIN PEKUM 3aHATHI M OTIbIXa, PeryssipHas (Qu3udeckas
AKTUBHOCTbH), (DU3UYECKOE COBEPIICHCTBOBAHUE MPU 3aHITHUSAX CIIOPTUBHO-030POBUTEIHLHOMN
JIeSITeIIbHOCTBIO;



6) TpynoBOE BOCIMTAHUE:

TOTOBHOCTb K TPYY, OCO3HAHHE IICHHOCTH TPYAOIIO0MS, HHTEPEC K pa3IuIHbIM chepam
npodeccnoHaIbHON eI TeTbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW U €€ MPUIIOKEHUSIMHU, YMCHHE
COBepIIaTh OCO3HAaHHBI BHIOOp Oyaymied mpodeccuu W pealn30BBIBaTH COOCTBEHHBIE
KU3HCHHBIC IUIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTe€MaTUYeCKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 HA TPOTSHKCHHHM BCEH JKU3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHUIO B
peIIeHUN MPaKTUYECKHUX 33/1a4 MaTEeMaTHUYEeCKOW HAPaBJICHHOCTH;

7) 3K0JI0OTH4YeCKO€e BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh AKOJOTUYECKOW KyJIbTYpPbl, TMOHUMAHUE BIIMSHUS COIMAIBHO-
SKOHOMHMYECKHX IPOIIECCOB Ha COCTOSIHUE NPHUPOJHON W COIMAIBLHOW Cpeibl, OCO3HAHHE
rII00ATLHOTO ~ XapakTepa JKOJIOTMYECKHX  TMpoOJieM, OpHeHTalus Ha  TPUMEHECHHE
MaTeMaTHYeCKUX 3HAHUU JUIS PElIeHus 3a7a4d B 00JacTH OKPYXKAIOUIEH cpepl, INTaHUPOBAHUE
MTOCTYIKOB M OIIEHKH MX BO3MOJKHBIX MTOCJICJICTBUHN JJII OKPYKAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTHP MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH M OOIIECTBEHHOW MPAKTHKW, TOHUMAHUE MATEeMaTHYECKON HAyKH Kak cepbl
YEJIOBEUECKON JIeSATeTLHOCTH, ATANOB €€ pa3BUTUS U 3HAYUMOCTH JIJISl Pa3BUTUS [TUBWIM3AINH,
OBJIQJICHHE SI3BIKOM MATEMAaTUKH U MATEMaTHYECKOW KYJBTYPOW KaK CpPEJACTBOM ITO3HAHUS
MHpa, TOTOBHOCTh OCYHIICCTBIIATH TPOCKTHYID U  HCCIIEIOBATEIBCKYIO JIEITEIHLHOCTD
WHIUBUAYAJIHHO U B TPYTIIIE.

METANPEIAMETHBIE PE3YJIBbTATDBI

Ilo3naBaTe/ibHBbIE YHUBEpPCAJIbHbIE YUeOHbIe el CTBUS

Ba3oBble 1ornyeckne aeicTBUA:

BBISIBJISITH M XapaKTepU30BATh CYIIECTBEHHbIE NMPU3HAKUM MATEMAaTUYECKUX OOBEKTOB,
MOHATHN, OTHOLIEHUH MEXAYy MOHATHAMH, (OPMYJIUPOBATH OMNpPEAETICHUS OHITHIA,
yCTaHABIMBATh CYIIECTBEHHBIH TNpHU3HAK KiIacCU(UKAIMU, OCHOBaHHS i O00O0OIIEeHUS u
CPaBHEHMsI, KPUTEPUH ITPOBOIMMOT0 aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIHPOBATh U MPEOOPa30BHIBATh CYKICHHS: YTBEPAUTEIbHBIC H
OTpHLaTENbHbIE, €IUHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS B (aKTax,
TaHHBIX, HAONIONCHUAX H YTBEPXKACHHUSAX, MpeQIaraTh KPUTEPUU ISl BBIABICHUSA
3aKOHOMEPHOCTEN U MTPOTUBOPEUUNH;

JIeNIaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTWKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOYEHU, YMO3aKJIFOUEHU 110 aHAJIOTUH;

IPOBOAUTH CAMOCTOSTEIBHO JI0KA3aTENbCTBA MAaTEMATUUYECKUX YTBEPXKACHUN (IpsSMbIe
U OT IPOTUBHOIO), BBICTpaUBaTh apPryMEHTAIMIO, HMPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
00OCHOBBIBATh COOCTBEHHBIE CY>KICHUS U BBIBOIBI;

BBIOMpATh CMOCOO pemieHuss y4deOHOH 3amaunu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pemieHus, BBIOMpaTh Hauboiiee MOAXOASIIUN C Y4YETOM CaMOCTOSITEIbHO BBIIEICHHBIX
KpUTEPUEB).

Ba3oBble ucciiegoBaTeabcKue AeiicTBU:

UCIIONIb30BAaTh  BOIMPOCHI  KaK  HUCCIENOBATENbCKUM  MHCTPYMEHT  MO3HAHMS,
(dbopMynHupoBaTh BONPOCHL, (PUKCUPYIOIIUE TPOTUBOPEUHUE, TPOOIIEMY, YCTaHABIUBATH HCKOMOE
U 1aHHOe, (OPMHUPOBATH THIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHE;



IPOBOAUTH CaMOCTOATEIBHO CIJITAHUPOBAHHBIM JKCIEPUMEHT, MCCIEA0BaHUE IIO
YCTaHOBIIEHUIO OCOOEHHOCTEl MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IMPOIECCa, BBIABICHUIO
3aBUCUMOCTEH MeX 1y 00bEKTaMU, SIBICHUSMH, ITPOLIECCAMU;

CaMOCTOATENBHO  (QOpMynIHpoBaTh OOOOIIEHHS W  BBIBOABI IO  pe3ysbTaTam
MPOBENEHHOTO HAOMIOJAEHUS, MCCIEOBAHMs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pe3yIbTaTOB, BEIBOJOB M 000OIICHUIA,

IPOrHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh MPEANIOIO0KECHHS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBIIATH 1e(UIUTHl MHPOPMALIMHU, TAHHBIX, HEOOXOIMUMBIX IJIsl OTBETa Ha BOIPOC H
JUISl pELICHUS 3a/1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HCTOYHMKOB PA3NUYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UpOBaTh M MHTEPIPETHPOBATh HMH(OPMAIUIO pa3IMYHBIX BHIOB U  (QOpM
MpeICTaBJICHHUS;

CTPYKTypuUpoBaTh HMH(GOPMALIMIO, TMPEACTaBIATh €€ B  pa3du4HbIX  ¢opMmax,
WJLTIOCTPUPOBATH TpaUUECKU;

OLICHMBATh HAAEKHOCTh HWH(GOPMALUKA TO CAMOCTOSITENBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHUBeEPCAJbHbIE YUeOHbI€ 1eiiCTBUS

O0meHnue:

BOCIIPUHUMATH U (OPMYJIUPOBATh CYXKICHHUS B COOTBETCTBUHU C YCJIOBHUSIMU U IIEIISIMHU
OOIIeHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, JaBaTh TOSCHEHHUS IO XOIy PpEHICHUS 3aJa4d, KOMMEHTHPOBATH TOJyYEHHBIH
pe3yJybTar;

B X0JIe 00CYXKJIEHHUS 3a/1aBaTh BOIIPOCHI 1O CYIIECTBY 00CYXIaeMOil TeMbl, IPOOJIEMBI,
penraeMoi 3a/1aum, BICKA3bIBaTh WJICH, HAICJICHHBIE HA MOUCK PEIICHHS, COMOCTABISTh CBOH
CYXIICHUSI C CYXKJEHUSAMH JPYTHX YYACTHUKOB JUajora, 0OHapyXKMUBaTh pa3iInuue U CXOJICTBO
MTO3UIIHH, B KOPPEKTHOU hopMme (HopMyIMpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHUS;

MPEACTABISITE PE3YIbTAThl PEIICHUs 3aJlaui, SKCIEPUMEHTA, MCCIICIOBAHUS, MPOCKTa,
CaMOCTOSITEJIPHO BBIOMpaTh (opMaT BHICTYIUIGHHS C YYE€TOM 3aJad TpPE3eHTallud |
O0COOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIe YHMBepcaibHble y4eOHbIe 1eiicTBUS

Camoopranusaums:

COCTaBJIAATH IUJIaH, aJTOPUTM PELICHUS 3aJauM, BHIOMPATH CIIOCOO pEIIeHUs ¢ y4ETOM
HUMEIOILIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBAaTh U KOPPEKTUPOBATH
BapHaHThI PELICHUI ¢ YIETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBII HHTE/JICKT:

BIaJeTh HaBbIKAMHU II03HABAaTENbHOM peQieKCUH KaK OCO3HAaHUS COBEPIIAEMbIX
JeUCTBUI M MBICTUTENBHBIX MPOILIECCOB, UX PE3YyJbTATOB, BIAJIETh CIIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJISI IPOIEcca U pe3yJIbTaTa PEeIIeHUsI MaTeMaTHUYeCKON 3a/1auH;

IpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUM 33/1a4d, BHOCHUTD
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, TaHHBIX, HAMIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJdbTaTa LEIW U YCJIOBUSAM, OOBACHATh NPUUYHUHBI
JOCTIDKEHUS! WM HEIOCTIKEHHUS pPe3yJbTaTOB MAEATEIbHOCTH, HAXOAWTh OIIMOKY, IaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.



CoBMecTHas1 1eSITeIbHOCTD:

MOHMMATh M MCIIOJIb30BATh MIPEUMYIIIECTBA KOMAHIHOW U MHIUBUAYAIBHOW pabOTHI MpH
pemieHNH Y4eOHBIX 3a7ay, NPUHUMATh LEJdb COBMECTHOH JEATeNbHOCTH, IUIaHUPOBATh
OpraHu3alMI0 COBMECTHON paboThl, paclpenesisiTh BUABI paboT, JOrOBapuUBaThCS, 00CYKIaTh
MPOIIECC B pe3ybTaT paboThl, 000011aTh MHEHHSI HECKOJIBKHUX JIFOJICH;

y4acTBOBAaTh B IPYIIOBBIX (popmax paboThl (00CykaeHUS, OOMEH MHEHHM, «MO3TOBbBIE
HITYPMbD» U WHBIC), BBIIOJHATH CBOIO YaCTh PabOThl U KOOPAMHUPOBATH CBOM ACHCTBHS C
IPYTMMH YJIEHAaMU KOMAaHJbI, OIICHMBATh KayeCTBO CBOETO BKJIaJa B OOIMIMNA MTPOAYKT IO
KpUTEPUSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 10 ki1acca oOyyaromuiics HayYUuTCs:

. CBOOOZHO OINEPUPOBATH OCHOBHBIMU MOHSTUSIMH CTEPEOMETPUU TPU PELICHUU
3a]1a4 U MPOBEJIEHUU MAaTEMaTHUYECKUX PACCyKICHUH;

. MPUMEHITh AaKCHOMBI CTEPEOMETPHUHM U CIEACTBUS M3 HHX INPU PELICHUU
reoOMEeTPUYECKUX 3a/1a4;

. KJIacCU(UIMPOBATh B3aUMHOE PACIONOXKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

. CBOOOJHO ONEpPUPOBATh MOHITUAMHU, CBSI3aHHBIMU C YIJaMH B IMPOCTPAHCTBE:
MEX]y MPSIMBIMHU B IPOCTPAHCTBE, MEXK/Ty MPSIMON U IMIIOCKOCTBIO;

. CBOOOJIHO OTIEPHPOBATH MOHATUSAMH, CBI3aHHBIMH C MHOTOI'paHHUKAMH;

. CBOOOJHO PACIIO3HABATH OCHOBHBIE BUIBl MHOTOTPAHHUKOB (TMpU3Ma, MUpaMH/A,
MPSIMOYTOJIBHBIN Mapalijiesienumne, Ky0);

. KJIacCU(UIIMPOBATh MHOTOI'PAaHHUKH, BEIOMpAsi OCHOBAHUS I KJIaCCU(UKALIHH;

. CBOOOZHO OMEPUPOBATh MOHATHUAMHM, CBSI3AHHBIMHU C CEYEHHUEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

. BBIMOJIHATh TapajuielbHOEe, IEHTPAJbHOE M OPTOTOHAJIBHOE IPOEKTHPOBAHUE
¢buryp Ha MI0CKOCTb, BBIIOIHATH U300paskeHUs PUTyp Ha MIIOCKOCTH;

. CTPOUTH CEYEHUS MHOTOIPAaHHUKOB Ppa3IHMYHBIMA METOJAaMH, BBIOJIHSITD

(BBIHOCHBI€) TUIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y;

. BBIYHCIISTh IUIOIIAIU TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIpH3Ma, MHUpaMUAA),
reOMETPUUYECKHX TeJl C IPUMEHEHHEM (popmy;

. CBOOOZHO ONEPUPOBATH MOHITHSIMH: CUMMETPUS B MPOCTPAHCTBE, ILIEHTP, OCh U
MJI0CKOCTh CUMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (DUTYPHI;

. CBOOOZHO  ONEpPUpPOBaTh MOHATHSAMH, COOTBETCTBYIOIIMMHM BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

. BBIIIOJIHATH ICUCTBUS HAJl BEKTOPAMHU;

. pemaTh 3a7a4y Ha J0Ka3aTelbCTBO MaTEMAaTHYECKUX OTHOLIECHUM U HaXOXKICHUE

TFE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HM3BECTHBIE METOJbl IPU PEIIEHUU MaTEeMaTHYECKUX
3a/1a4 NOBBIIIEHHOTO U BBICOKOI'O YPOBHS CJI0KHOCTH;

. MPUMEHATh  NPOCTEHIINE  NPOrPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUYECKUX 3a/1a4;

. U3BJIEKaTh, MpeoOpa3oBbIBaTh U WHTEPIPETUPOBATH  MHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTeKaxX U PUCYHKAX;

. IPUMEHATh IMOJTYYEHHbIE 3HAHWSA Ha IPAKTUKE: CPaBHUBATh U aHAJIMW3HPOBATh
peaIbHbIE CUTyallMM, IPUMEHSTh HW3YYEHHbIE IIOHATUS B IPOLIECCE IIOUCKA PEIICHUS



MaTeMaTU4eCKu chpopMyIUPOBAHHON MPOOIEMBI, MOACTHPOBATH peabHbIE CUTYallU Ha S3bIKE
TE€OMETPHH, UCCIIEI0BATh IOCTPOEHHBIE MOJIETHN C UCIOJIb30BAHUEM I'€OMETPUUECKHUX MOHATUN
U TEopeM, ammapaTa ajreOpbl, peliaTb MPaKTUYECKUE 3aJauyd, CBA3aHHBIE C HAXOXACHHEM
TrE€OMETPUUECKUX BEIMYUH;

. MMETH MIPe/ICTaBICHUsI 00 OCHOBHBIX ATANax Pa3BUTHS FT€OMETPUHU KaK COCTaBHOM
yacTu (pyHIaMEHTa pa3BUTUS TEXHOJIOTUH.

K xonmy 11 kiacca oOyJaronuiicss HAyYUTCS:

. CBOOOJHO OMEpPHPOBATh MOHATUSAMH, CBS3aHHBIMH C  IWJIMHIPUYECKOH,
KOHUYECKOM U c(hepruecKoi MOBEPXHOCTAMH, OOBACHATH CIOCOOBI MOJTYUYEHNUS;

. ONEepUPOBATh MOHATHUSIMH, CBS3aHHBIMU C TEJIaMU BpPALIEHUS: I[MIMHIPOM,
KOHYCOM, chepoii U mapom;

. pacrno3HaBaTh Tena BpamieHus (IWIMHIp, KOHYC, cepa U map) U OOBACHATH
CTIOCOOBI MOJTYYCHHS TEJ BPAILICHHS,;

. KJ1accu(pUIpoOBaTh B3aUMHOE PaCoIOXKeHHE ChEPhI U TNIOCKOCTH;

. BBIUMCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TN BpalleHus, 00bEMBI U

IJIOIIAAM ITOBEPXHOCTEM MHOIOIPAaHHMKOB U TEJI BpALLICHHS, TIEOMETPUYECKUX TEI C
npuMeHeHneM Gopmyir;

. CBOOOZHO OMEpUPOBATh TOHATUSAMHU, CBS3aHHBIMM C KOMOWHALMSAMU TN
BpallleHUs M MHOTOTPAHHUKOB: MHOTOTPAHHMK, BIUCAHHBIA B cepy M OIMNUCAHHBIM OKOJIO
cdepsl, cdepa, BucaHHasi B MHOTOTPAaHHHUK WJIM TEJIO BPAILICHUS;

. BBIYHCIISATL COOTHOIICHHMSI MEXIy IUIOMAAIMU IOBEPXHOCTEH M 00BEMaMu
IM0JTOOHBIX TEJI;

. n300pakaTh M3ydaeMble (PUTYpHI, BBIMOIHATH (BBIHOCHBIC) IIOCKUE YESPTEKH M3
PUCYHKOB MPOCTBHIX OOBEMHBIX (PHUTYp: BHJ CBEpXy, COOKY, CHHU3Y, CTPOHTH CCUCHHS Tl
BpaIlCHHSI,;

. W3BJICKaTh, HMHTEPIPETUPOBATH W  MpeoOpa3oBbIBaTh  MH(POpPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECCKUX (PUTypax, MPEJACTaBICHHYIO Ha YEPTEeKaX U PUCYHKAX;

. CBOOOIHO OIEPUPOBATH MTOHATHUEM BEKTOP B IPOCTPAHCTBE;

. BBITIOJTHATH OIEpaIliy HaJl BEKTOPAMH;

. 3aJ1aBaTh IUIOCKOCTh YPAaBHEHUEM B JICKApPTOBOM CHCTEMEe KOOpIUHAT;,

. pelaTh TeOMETPUUCCKUE 3aJaud Ha BBIYMCICHHUE YIJIOB MEXKAY HPSIMBIMH U

IIJIOCKOCTAMHM, BBIYMCIICHHC paCCTOHHI/Iﬁ OT TOYKH OO IIIOCKOCTH, B ICJIOM, Ha NPHUMCHCHUC
BCKTOPHO-KOOPAWMHATHOI'O METOda ITPU PCIICHNHU,

. CBOOOHO ONIEPUPOBATH TOHATHUSMH, CBSI3aHHBIMH C JIBHDKCHHUEM B TIPOCTPAHCTRBE,
3HATh CBOMCTBA JBMIKCHUIA;
. BBITIOJTHATH M300pa)KEHUSI MHOTOTPAHHUKOB U TEJl BPAIICHUS MPU MapauIeIbHOM

MIEPEHOCE, LIEHTPAJIbHON CUMMETPUH, 3€PKAJIbHOM CUMMETPUH, IIPU MIOBOPOTE BOKPYT MPSIMO,
npeoOpazoBaHus 0100US;

. CTPOUTH CEUYEHUS MHOTOTPAHHMKOB W TeJl BpAIllEHUS: CEYCHHUS UMIMHApA
(mapannenbHO W TEPIEHIUKYISIPHO OCH), CeUeHUsi KOoHyca (mapajulefibHble OCHOBAHHIO U
IIPOXOJISLINE YEPE3 BEPIINHY ), CEUEHHUS 1Iapa;

. HCIIOJIb30BaTh METOJIBI IOCTPOCHUS CEYEHUM: METOJ CIIEN0B, METOJI BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ, IEPEHOCA CEKYILEH IIJIOCKOCTH;

. JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKACHUS;

. MPUMEHSITh F€OMETPUYECKHe (DAKTBI Al PELICHUS CTEPEOMETPHUYECKUX 3ajad,

MPEIOIaralouMX HECKOIBKO IIaroB PELIeHUs, €CIU YCIOBHs MPUMEHEHUS 3aJaHbl B SIBHOU U
HEesIBHOH (opMme;



. peliaTts 3aga4u Ha JOKA3aTCJIIbCTBO MATEMATUYCCKUX OTHOIIIEHUH U HaXO0XACHUC
r€OMCTPUUCCKHUX BCINYHH,

. IIPUMCHATL NPOrpaMMHBIC CPE€ACTBA W JJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTCMBI IpHU pCIICHUN CTCPCOMETPUICCKUX 3a0a,
] INPUMCHSATH IMOJYYCHHBIC 3HAHHA Ha IMPAKTHKEC: CpaBHHUBATb, aHAJIM3UPOBATH U

OLICHUBATh pEaJbHbIC CUTYallUH, MPUMEHSATh HW3YUYCHHBIE TOHSATHUS, TEOPEMBI, CBOMCTBA B
mpolecce MOUCKa PEUICHUS MaTeMaTH4YeCKd C(HOpMyITUpOBAHHON MPOOIEeMBbl, MOAECIUPOBATDH
peanbHble CHUTyallMd Ha S3bIKE T'€OMETPHM, WCCIEAOBaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM T'E€OMETPUYECKUX TMOHATUH W TeopeM, ammapara anreOpbl, peliarb
MIPAKTUYECKHUE 33/1a4U, CBA3AHHBIE C HAXOKJICHUEM M€OMETPUUYECKUX BEJINYMH;

. MUMETD MPEICTaBICHUS 00 OCHOBHBIX ATalax pa3BUTUSI TEOMETPUH KaK COCTaBHOM
yacTu pyHIAMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue
Ne a37eJI0B U TeEM (undposrre)

. E OIL ont Beero Kontpoububie | IlpakTuueckue 0Gpa3oBaTETBHbIC

porp padoThbI padoThbI pecypes

1 BBenenue B 23 ) 0 Bbu6nmuoreka [JOK
CTEPEOMETPHIO https://m.edsoo.ru/7f415fdc
Bzanmnuoe

) pacnosoKeHue 6 0 0 bubmmoreka [IOK
MPSIMBIX B https://m.edsoo.ru/7f415fdc
IPOCTPAHCTBE
[TapamienbHOCTD

3 MIPSIMBIX 2 1 0 bubmuorexa [JOK
IUIOCKOCTEN B https://m.edsoo.ru/7f415fdc
MIPOCTPAHCTBE
[lepieHAMKYIAPHOCTD

4 MPSIMBIX | 75 1 0 bubmmoreka [IOK
IUIOCKOCTEH B https://m.edsoo.ru/7f415fdc
IPOCTPAHCTBE

Bbu6nmuoreka [JOK

> YIJIbI 1 pacCTOHU 16 1 0 https://m.edsoo.ru/7f415fdc

bu6mmoreka [IOK

6 MuororpannmKu 7 ! 0 https://m.edsoo.ru/7f415fdc

7 BexTops! B 12 1 0 bubmmoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f415fdc
[ToBTOpEHME,

] 000011ICHIE 1 5 1 0 bubmuorexa [JOK
CHUCTEMATH3ALHA https://m.edsoo.ru/7f415fdc
3HAaHUHU

OBHIEE KOJIMYECTBO 100 2 0
YACOB I10 ITPOIT'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

11 KIIACC

KosmuecTBo 4acoB DJIeKTPOHHbIE
HauMenoBanue
e a3/1€JI0B H TeEM (ungposeie)
. E OI; ont Beero Kontpoabnbie | IIpakTnuyeckue 0Bpa30BATETBHbIE
porp padoTbl padoThI pecypeI
1 Ananutudeckas 15 ) 0 Bbubmunoreka LIOK
T€OMETpHUS https://m.edsoo.ru/7{415fdc
[ToBTOpEHME, bubmuoteka [JOK
) 00001IEeHne U 15 1 0 https://m.edsoo.ru/7f4151dc
CUCTEMATH3ALML
3HAHUN
3 O0BEM 17 1 0 bubmoreka [IOK
MHOTOTPaHHUKA https://m.edsoo.ru/7{415fdc
bu6mmoreka [IOK
4 Tena spamenns 24 I 0 https://m.edsoo.ru/7f4151dc
IInomanu bubmunoreka LIOK
5 MMOBEPXHOCTH U 9 1 0 https://m.edsoo.ru/7f415fdc
00BEMBI
KPYTJIBIX TEJ
bu6mmoreka [IOK
6 ABmxenus > I 0 https://m.edsoo.ru/7f4151dc
[ToBTOpEHue, bubmunoreka LIOK
7 000011eHNE U 17 ) 0 https://m.edsoo.ru/7{415fdc
CHCTEMATH3ALIUS
3HaHUU
OBIIEE
KOJIMYECTBO
YACOB I1O 102 9 0
[TPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

TEMATHYECKOE IINTAHUPOBAHHUE

(PACLLIMPEHOE)
10 KIIACC
Konunuec
HazBanue paznena OCHOBHBIE BUIbI I€ATEIBHOCTU
(Tembl) Kypca TBO OcHoOBHOE coziepKaHue yuamuxcs
4acoB
Brenenue B 23 OCHOBHBIE TPOCTPAHCTBEHHBIE Onpenensars MI0CKOCTh Kak
CTEPEOMETPHIO burypsi. ¢burypy, B KOTOpOi1 BBITIOTHAETCS

[TonsiTust cTepeoMeTpun: TOUKA,
npsiMasi, MI0CKOCTb,
npocTpaHcTBo. OCHOBHBIE
npaBuiIa N300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napauIeTbHBIX TPSIMBIX
(OTpe3KOB), cepeANHBI OTPE3KA.
ITonaTus: nepecekaromuecs
IUIOCKOCTH, ITEPECEKAIOIITNECS
npsiMasi ¥ MI0CKOCTb;
MOJIyIPOCTPAHCTBO.
MHoOTOTrpaHHUKH, U300paKEHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOIIHNX
00BEKTOB.

AKCHOMBI CTEPEOMETPUH U
HIepBbIC CIEACTBUS U3 HUX.
CniocoObl 3a1aHUS IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U
IIJIOCKOCTEM.

Ceuenust. M300paxeHne ceueHuit
MUPaMHJIBL, Ky0a v IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 Ux
pebpa. M3obpaxkenue
nepecedeHusl MoIyYeHHbIX
mockocrei. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HbIMU
[[BETaMHU.

Meton crefoB it TOCTPOEHUS
cedeHuii. CBOMCTBa nepecedyeHnit
MPSAMBIX U TIIOCKOCTEM.
[Toctpoenue ceueHuii B
nupamujie, Kyoe o Tpem TouKam
Ha peOpax. Co3/iaHre BEBIHOCHBIX
YepTexKEN U 3aIlUCh I1aroB
IIOCTPOEHUH.

[ToBTOpEHKE MITAHUMETPHUH.
Teopema 0 TpONOPLHOHAIBHBIX

IIJITAHUMETPHUSL.
Jlenatb npocTenne JIOTHIeCKue
BBIBOJIbI N3 aKCHOMAaTUKH
IIJIOCKOCTH.

[IpuBOAUTE IPUMEPBI PEATBHBIX
00BEKTOB, HAcaTH3aLHENR
KOTOPBIX SIBJISIFOTCS] AKCUOMBI
TEOMETPHH.

N3yuaTh, npUMEHSATH PUHIUIIBI
MOCTPOEHUS CEUCHUH.
Hcnons3oBath 7151 TOCTPOSHUS
CEUCHHI METOJI CJICJIOB, METO/I
BHYTPEHHETO MIPOEKTUPOBAHMUS,
METO/I IEPEHOCA CEKyLIEH
IIJIOCKOCTH.

Pemats crepeomerpuueckue
3a/1auu: Ha ONpeJieJICHUuE BUIa
CEYCHMS U HAXOXKICHUE €T0
TJIOILATH.

AKTyanusupoBaTh (aKThl U
METO/bI IIJITAHUMETPUH,
peneBaHTHBIE TEME, IPOBOAUTH
aHAJIOTHUHU.

Hcnonb30Barh npu pelieHun
3a1a4

CJIeIyIOIINE IIJITAHUMETPUIECKHE
(haKThl 1 METOJIBI:

Teopembr @aneca u o
MPONOPILUOHATBHBIX OTPE3KaX.
ANTOpUTM AeNeHHs OTpe3Ka Ha 1
paBHbIX dacTel. Teopema
Menenasi.

PaBHOOEIpEHHBII TPEYTOIBHUK.
PaBHOCTOpOHHUI TPEYTOJBHUK.
IIpsAMOYTONIBHBIN TPEYTOIBHUK.
CBOMCTBO CpeIHEN JIMHUU
TpPEYyroJbHUKA.

CBOICTBO OMCCEKTPUCHI yTia
TPEYrOJIbHUKA.




orpeskax. [logobue
TpeyrojbHUKOB. Teopema
Menenas. PacyeTsl B CEUEHUSIX HA
BBIHOCHBIX YepTexkax.

Ucropus pa3Butus miaHUMETpUn
U CTEPEOMETPUH

CBOICTBO MeIMaH TPEYroJIbHUKA.
[TpusHaku mogoOus
TPEYTOJIBLHUKOB.

[TomyuaTs ipeacTaBieHus 00
OCHOBHBIX J3TaIax pa3BUTHS
T€OMETPUHU KaK COCTaBHOM YacTh
(dbyHIaMeHTa pa3BUTHUS
TEXHOJIOTHI

Bzanmnuoe
pacmoioKeHue
HpSIMBIX B
MPOCTPAHCTBE

B3anmuoe pacnonioxeHue
NPSIMBIX B IPOCTPAHCTBE.
CkpemmBaromuecs npsimMble.
[Ipr3HaKy CKpEIUBAIOIIMXCS
MPSIMBIX.

[TapannenbHbIe TPSMbIE

B IIpOCTpaHCTBE. Teopema o
CyILIECTBOBaHUU U
€UHCTBEHHOCTH IIPSIMOM
napasuleibHON JaHHOW MPSMOM,
IIPOXOMSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIlel Ha
JAHHOW MPSIMOIA.

Jlemma o nmepeceyeHun
napajuieIbHbIX MPSMBIX
mI0ckocThio. [TapannensHoCTh
Tpex NnpsMbIX. Teopema o Tpex
NapaJIeIbHbIX MPSMBIX.
TeopeMa 0 CKpelMBaOIIKUXCS
MPSMBIX.

[TapanienbHOE TPOEKTUPOBAHHKE.
OCHOBHBIE CBOICTBA
napajieIbHOTO IPOESKTUPOBAHUS.
N3o0pakeHue pa3HbIX (GUryp B
NapajyIeIbHON MPOEKIIUH.
[lenTpasibHask MPOEKIHUA.

VYron ¢ coHanpaBI€HHbIMU
CTOPOHAMU. YTOJI MEXIY
PSMBIMH.

3ajauun Ha JOKA3aTeNbCTBO U
HCCJIEI0BAHNE, CBSI3AHHBIE C
PaCIOIOKEHUEM MIPSIMBIX B
IIPOCTPAHCTBE

KnaccuguupoBars B3auMHoOe
pacnoIOKEHUE IPSIMBIX B
IIPOCTPAHCTBE, UILTIOCTPUPYS
PUCYHKAMH U IPUBOJIS IPUMEPBI
W3 pEAIbHOM KU3HHU.
Jloka3pIBaTh TEOpEMY O
CYLLECTBOBAHHUHU U
€AMHCTBEHHOCTHU NapaJlIeIbHON
IIPSIMOH, IIPOXOALLEH Yepe3
TOYKY IPOCTPAHCTBA U HE
JIeXalle Ha Ipyrou npsiMoi;
JIEMMY O MEePECEYEHUH TIOCKOCTH
JIBYMSI TTapaJIeIbHBIMHU
MPSIMBIMU; TEOPEMY O TPEX
MapajvieIbHbIX MPSMBIX.
Jloka3pIBaTh MpU3HAK
CKPEUIUBAIOIINXCA MPSMBIX,
TEOPEMY O CKPEIIMBAOIIUXCS
npsAMbIX. Jloka3pIiBaTh TEOPEMY O
PaBEHCTBE YIJIOB C
COHAIIPaBJIICHHBIMU CTOPOHAMH.
OOBACHATD, UTO Ha3bIBACTCA
MapajuieIbHbIM U [IEHTPATbHBIM
MIPOEKTUPOBAHUEM U KaK
BBITIOJIHAETCS IPOEKTUPOBAHUE
(buryp Ha MIO0CKOCTb.
JlokaspIBaTh CBOMCTBA
[apaJUIEIBbHOTO MPOEKTUPOBAHUS.
N3o0paxkats B mapayieTbHOM
IIPOEKIIMU pa3HbIe
TeOMETpUUYECKHUE (PUTYPBHI.
Pemats crepeomerpruyeckue
3a/1a4u Ha JOKa3aTelbCTBO U
HCCIIEIOBAaHKE, CBA3aHHBIE C
PaCIIOJIOKEHUEM MTPSMBIX

B IIPOCTPAHCTBE.

[IpoBoNTH TOKA3aTENbHBIE
paccyXaAeHUsI IPU PELICHUH
r€OMETPUYECKHX 3a/1ad,
CBSI3aHHBIX CO B3aUMHBIM
PacIoJIOKEHUEM MIPSIMBIX B
IIPOCTPAHCTBE.

CpaBHMBaTh, aHATM3UPOBATh U
OLICHUBATbH YTBEPKIACHMUSI C LIENBIO




BBISIBJICHHSI IOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHHM.

MoaenupoBath peajibHbIC
CUTYaIllH, CBSI3aHHBIE CO
B3alMHBIM PACIIOJIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE, HA
SI3bIKE TEOMETPHH.

HccenenoBats NOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TTOHATHIA U
TEeOpeM, armapara anreopsl,

U (POBBIX PECYPCOB.

[Tony4ats ipeacTaBiieHUE O
[EHTPATLHOM MMPOCKTHPOBAHUH H
00 ucropuu paboT MO TEOPUU
MIEPCTICKTHBBI

[TapannensHOCTH
MpsAMBIX U
TJIOCKOCTEH B
MIPOCTPAHCTBE

[ToHsTHSA: MapanIeaIbHOCTh
IIPSIMOM U INIOCKOCTU B
IIPOCTPAHCTBE.

[Ipu3Hak napajuienbHOCTH
PAMOM

u wiockoctu. CBoOICTBa
MapajuieIbHOCTH MPAMOUN 1
IJIOCKOCTH.

I'eomeTpuyeckue 3a1auu Ha
BBIUNCJIEHHUE U JOKAa3aTENIbCTBO,
CBS3aHHBIE C MAPATUIETBHOCTHIO
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE.

[Toctpoenue ceuenus,
MIPOXOJISIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEXKE U
MapajuIebHOTO JPYTOW MPSIMOI.
Pacuer oTHOLIEHUT.
[TapamiensHas npoekuus,
IIPUMEHEHHUE JUIsl IOCTPOCHUS
ceueHuit Kyoa u
napajuienenunesa.

CaoiicTBa napajienenuneaa u
MIPU3MBL.

[TapamienbHbIE TUIOCKOCTH.
[Ipu3Haky napayienbHOCTH IBYX
mrockocreit. Teopema o
NapaJyIeIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAILIEH Yepe3 TOUKY, HE
IIPUHAJICKALLYI0 JAaHHOU
IJIOCKOCTH M CIIEACTBUS U3 HEE.
CaolicTBa napamieabHbIX
IJIOCKOCTEM: O MapaieIbHOCTH
IPSIMBIX [IEPECEUEHUS ITPU

KnaccuduimpoBaTs B3aniMHOE
PacCIOJIOKEHUE IPSIMON U
IIJIOCKOCTH B IIPOCTPAHCTBE,
MIPUBOJIS

COOTBETCTBYIOIINE IPUMEPHI U3
peanbHON KU3HU.
DopmyIHpOBaTh ONPEACICHUE
NapajuIeIbHbIX NIPSIMOU U
IIJIOCKOCTH.

Jloka3bIBaTh PU3HAK O
MapaJIETbHOCTH MPSIMOMN 1
IUIOCKOCTH; CBOMCTBA
MapaJJIETbHOCTH MPSIMOMN 1
IIJIOCKOCTH.

Pemats crepeomerpuueckue
3a/1a4u BBIYMCIICHUS U
J0KAa3aTeNIbCTBO, CBS3aHHBIE C
MapaJuIEIbHOCTBIO MPSMBIX U
IIJIOCKOCTEH B IPOCTPAHCTBE.
Pemrate nmpaktuueckue 3agaun Ha
MIOCTPOEHNE CEUCHUI Ha
YyepTekax TeTpasapa u
napajuieJenumne/a.

Pemats crepeomerpuueckue
3a/1auu, CBSI3aHHBIE C
MOCTPOEHUEM CEUEHU I
IJIOCKOCTBIO.

[IpoBOaUTH JIOTUYECKHU
KOPPEKTHBIE 10Ka3aTeIbHbIC
pacCyXJIeHHsI IPU PELICHUU
r€OMETPUUYECKHX 3a/1a4
CBA3aHHBIX C NAPAIIIEITBHOCTHIO
IJIOCKOCTEM.

CpaBHMBaTh U aHAIU3UPOBATh
peabHbIE CUTYAIlMHU, CBI3aHHBIE C




MNEPCCCUYCHUU ABYX MapalJICJIbHBIX
MIJIOCKOCTEH TPeTheid; 00 OTpe3Kax
NnapajiC/IbHbIX NPAMBIX,
3aKJIFOUEHHBIX MEXTY
napajiCJIbHbIMU IJIOCKOCTAMU; O
nepecedeHny MpsMoit ¢ AByMs
napajiCJIbHbIMHA IIJIOCKOCTAMU

[apaJUIEIbHOCTBIO MIPSIMOMN

U IUIOCKOCTH B IIPOCTPAHCTBE;
MOZEIINPOBATh PEAJIbHBIC
CUTYalliH, CBSI3aHHBIE C
[apaJUIEIbHOCTBIO IPSIMOM U
IJIOCKOCTH B IIPOCTPAHCTBE, HA
S3bIKE TEOMETPUU

IlepnenqukyisspH
OCTb IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE
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[ToBTopenue: Teopema [ugaropa
Ha IJIOCKOCTH, TPUTOHOMETPHS
PSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa KyOa 1
IPSIMOYTOJIBHOTO
napajuienenunena. Beruncnenue
JUIMH OTPE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM
napasuleJenumnese.
[leprieHAMKYASAPHOCTH NPAMOU 1
mockocty. [Ipusnak
NEePHEHAUKYISPHOCTH MPSIMOIN U
mrockoctu. Teopema o
CyILIECTBOBaHUU U
€MHCTBEHHOCTH IIPSIMO1A,
MPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEPHEHAUKYISPHON K INTIOCKOCTH.
[InockocTu U NepneHAnKYJISpHbIE
UM IIpsiMasi B MHOTOTpPaHHUKaX.
[lepnieHauKymsip 1 HAKJIOHHASL.
[TocTpoeHne nepneHuKyIspa u3
TOYKHU Ha MPSIMYIO.

Teopema o Tpex
NepHeHANKYIsIpax

(mpsimast u oOpaTHasi).

VYros Mexay CKpelnBaroIUMHUACS
npsmbeivu. [Tounck
NEePHEHAUKYISIPHBIX MPSAMBIX C
MOMOILbIO IEPIEHAUKYJISIPHBIX
IIJIOCKOCTEMN

OpToroHanbHOE IPOEKTUPOBAHUE.
[TocTpoenue ceueHuit kyoa,
MPU3MBbI, IPABUIIBHOW MUPAMU/IBI
C TTIOMOUIBIO OPTOTOHATBHOMN
IPOEKIIHH.

CuMmMeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTn cuMMeTpuii B
MHOrorpaHaukax. [Ipusnak
NEePHEHAUKYISPHOCTH MPSIMOIN U
IJIOCKOCTH KakK CJIEJICTBUE
cumMmetpuu. [IpaBunbHbIe
MHOTOTPaHHUKHU

AKTyanu3upoBaTh (pakThl U
METO/BbI IIJITAHUMETPUH,
pEJIEBAHTHBIE TEME, IPOBOJIUTH
aHAJIOTUU.

DopMyIupOBaTh ONPEACIECHU:
MEPIEHIUKYISIPHBIX IPSIMBIX B
IIPOCTPAHCTBE; ONPEEIICHNE
NPAMOM, NEPHEHIUKYJIIPHON K
IIJIOCKOCTH.

Jloka3pIBaTh: JIEMMY O
MEPIEHIUKYIISIPHOCTH JBYX
MapajuIeIbHbIX MPSAMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEXTY
MapajuIeIbHOCTBIO MPSMBIX U UX
MEPIEHIUKYISIPHOCTBIO K
IIJIOCKOCTH.

JloKka3bIBaTh: TEOPEMY,
BBIPAXKAIONIYIO IIPU3HAK
NEPIEHIUKYISIPHOCTH IPSIMON 1
IIJIOCKOCTH; TEOPEMY O
CYLLIECTBOBAHHUHU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOIAIIEH Yepe3 JaHHYIO
TOYKY Y NEPIEHINKYJISIPHOUN K
JTAHHOM INIOCKOCTH.

N3o0paxaTs B3aMHO
MEePIEHIUKYISIPHBIE IPAMYIO U
IIJIOCKOCTb.

DopMyJIUPOBATH CBOKWCTBO
MEPIEHIUKYJISIpa IO OTHOLIEHUIO
K IUIOCKOCTH.

ITomyuaTs pencraBiieHUE O
3HAQYEHHUH MEePIIECHIUKYJIISIpa IS
napyrux obnacreil Hayku ((pusuka,
SHEPreTHKA, JIa3epHbIC
TEXHOJIOTUH), B PEAJIbHOM KU3HU
(TeXHHKA, OKPYIKaIOIIast
00CTaHOBKA).

Jloka3bIBaTh YTBEPKACHUS,
CBSA3aHHBIC C IPOCKLIUEH NTPSIMOK
Ha IIJIOCKOCTB,
HEINEPIEHIUKYIISIPHYIO K 3TOU
MPSMOM.

JloKa3bIBaTh TEOPEMY O TPEX




Pacuer paccTossHM# OT TOYKH 10
1ockocTd. CriocoOb! OMyCTUTh
NEPIEHAUKYIISPbI: CHMMETPUS,
CABUT TOYKH I10 MapajuIeIbHON
npsimoid. CaBur 1o
HeapaJJIEIbHOU MPSIMOi,
U3MEHEHUE PACCTOSHUN

NEPIEHIUKYIISIPAaX U TEOPEMY
o0paTHyI0 TeopeMe O Tpex
MEPIEHIUKYIISIPax.

[TomyuaTs ipecTaBieHune 00
OpPTOTrOHAJILHOM
MIPOEKTUPOBAHUH.

Jloka3pIBaTh TEOpEMyY O MPOEKLUU
TOYKHU Ha MPSIMYIO.

Pemates crepeomerpruyeckue
3a/1a4u, CBS3aHHBIE C
NEPIEHIUKYISIPHOCTBIO MPSMO U
IIJIOCKOCTH.

Pemares npuknanasie 3agaumn,
CBSA3aHHBIE C HAX0XKICHUEM
TrE€OMETPUUYECKUX BETNYMH.
Pemats crepeomerpuueckue
3aJ1a4M, CBA3aHHBIE C
IIPUMEHEHUEM TEOPEMBI O TPEX
MEPIEHIUKYIAPAX, HAXOKICHUEM
PacCTOsIHUM, IOCTPOECHUEM
MPOEKITUH.

CpaBHHBaTh U aHATU3UPOBATH
YTBEPKACHHUS C LIENIBbIO
BBISIBJICHUSI JIOTUUECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHHM.

AHanmM3upoBaTh U MOJEIUPOBATH
Ha SI3bIKE TEOMETPUHU PEATIbHBIE
CUTYallNH, CBSI3aHHBIE C
NEPIEHIUKYISIPHOCTBIO MPSMOI U
IIJIOCKOCTH; UCCIIEIOBATh
IIOCTPOEHHBIE MOJIENIN, B TOM
YHUCJIE U C UCIIOJIb30BAaHUEM
ammapara ajure0pbl

Vel n
paccTostHUS
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[ToBTOpEHME: YTOI MEKITY
NPSIMBIMH Ha TUIOCKOCTH,
TPUTOHOMETPUS B TPOU3BOJIBHOM
TPEYroJIbHUKE, TEOpeMa
KOCHHYCOB.

[ToBTOpEeHHE: yron Mex Iy
CKPELIMBAIOIIMMUCS IPSAMBIMH B
npoctpaHcTe. ['eomerpuueckue
METO/1bl BEIYMCIICHHUSI YIJIa MEKTY
MPSIMBIMU B MHOTOT'PAHHHUKAX.
JByrpanubiii yroj. CBOHCTBO
JUHENUHBIX YTJIOB JBYTPAHHOTO
yria.

[lepnieHquKysIpHBIE IIOCKOCTH.
CBoiicTBa B3aMMHO
NepHeHIUKYISPHBIX TIOCKOCTEH.
[Ipu3Hak nepneHaANKyISIPHOCTH
IJIOCKOCTEM; TeopeMa O NPsIMOM

AKTyanu3upoBaTh (akThl U
METO/bI IIJITAHUMETPUH,
peneBaHTHBIE TEME, IPOBOAUTH
aHAJIOTHUHU.

®opMyIIHpOBaTh ONPEACICHUE
JBYTPAHHOIO yTJIa.

Jloka3pIBaTh CBOMCTBO PABEHCTBA
BCEX JIMHEHHBIX yTIIOB
JBYTPAHHOI'O yTIJIa.
KrnaccudunupoBats AByrpaHHbIC
YIJIBL

3aBUCUMOCTH OT UX I'payCHOU
MEpBHI.

@opMynMpOBATH ONIPEACIICHUE
B3aUMHO NEPIEHIUKYIISIPHBIX
IIJIOCKOCTEMN.

Jloka3bIBaTh TEOPEMY O IPU3HAKE
MEePIEHIUKYISIPHOCTU JBYX




[IEPECEUCHMS IBYX IIIOCKOCTEH
NEPIICHIUKYIJISAPHBIX TPEThEN
IJIOCKOCTH.

[IpsamoyronbHbIT
napasuieNienunesn; Kyo;
M3MEpEHHUs], CBOMCTBA
IPSIMOYTOJIBHOTO
napayuienenunena. Teopema o
JUaroHaJIN MPsIMOYTOJIbHOIO
NapaJuIeIeUIe1a U CIEICTBUE U3
Hee. CTepeoMeTpruIecKHe U
IIPUKIIAIHBIC 3a/1a4H, CBA3aHHbIC
CO B3aMMHBIM PACIIOJIOKEHUEM
IPSIMBIX U IIJIOCKOCTH.
[ToBTOpEHME: CKpELIUBAIOLIUECS
IpsIMBbIE, TAPAJIICIIbHBIE
IUIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHUKAX.

[Tapa mapanienbHbIX MIOCKOCTEN
Ha CKPELUBAIOLIUXCS IPSAMBIX,
PacCTOsSIHUAE MEX Y
CKPEIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTyalUsX.

OnyckaHue nepneHauKysposB,
BBIUNCJICHUE PACCTOSHUN OT
TOYKH 10 TOYKH; IPSIMOM;
IJIOCKOCTH.

Brruucnenue paccTosHUN MEXKIY
CKPEILMBAIOIIAMHUCS MTPSIMBIMH C
IIOMOILBIO NIEPICHANKYIJIAPHON
IJIOCKOCTH.

TpexrpaHHslii yroj, HEpaBeHCTBa
JUIsl TPEXTPAHHBIX YTJIOB.
Teopema [Iudaropa, Teopemsr
KOCHHYCOB U CUHYCOB JJIst
TPEXTPAHHOTO YIJIa. DJIEMEHTBI
chepruyecKoi TEOMETPUU:
re0JIe3UYECKHUE JINHUU Ha 3emiie

IIJIOCKOCTEMN.

dopMyIupOBaTh CIEACTBUE (U3
IIPU3HAKa) O
MEPIEHUKYISIPHOCTHU MJIOCKOCTH,
KOTOpasi NePIeHAUKYJISIpHA
MPSAMOM, MO KOTOPOU
IIEPECEKAIOTCS JIBE IIIIOCKOCTH,
3TH IJIOCKOCTSIM.

Jloka3bIBaTh YTBEPKACHUS O €TO
CBOMCTBAax; TEOPEMY U CIIEJICTBHE
13 Hee O AUaroHassx
MPSIMOYTOJIBHOTO
napajuieJenumne/a.

Pemats crepeomerpuueckue
3a/1auu, CBS3aHHBIE C
MEPIEHIUKYISIPHOCTD MPSIMBIX U
IIJIOCKOCTEM, UCIIOJIb3Ys
TUTAHUMETpUYecKue (pakThl U
METO/BI.

[IpoBOaUTH JIOTMYECKHU
KOPPEKTHBIE 10KA3aTEIbHBIE
paccyXJIeHUs PU PEIICHUN
r€OMETPUYECKHX 3a/1ad,
CBS3aHHBIX C
MEPIEHIUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHanmM3upoBaTh U MOJEIUPOBATH
Ha s13bIKE TEOMETPUU pPealIbHbIC
CUTYallNH, CB3aHHBIE C
MEePHEHIUKYIIPHOCTBIO MPSIMBIX
U IIJIOCKOCTEM.

HccenenoBath NOCTPOCHHBIE
MOJEJIH, B TOM YHCIIE U C
WCIIOJIb30BaHUEM arlrapara
anreOpshl.

Pemares npuknanasie 3anaumn,
CBSA3aHHBIE C HAX0XKJICHHEM
r€OMETPUYECKUX BETUYNH

MHoOrorpaHHuK"

CucreMaTu3anys 3HaHUHN:
MHoOrorpaHHuK U €ro 3JeMEHTHI.
[Mupamuga. Buasl nupamu.
[IpaBunbHas nupamMuaa.
[Tpusma. [Ipsamast u HaKIOHHAA
npusmsbl. [IpaBunbHas npusma.
[Ipsamoii napauienenunes,
IIPSIMOYTOJIbHBIN
napajuiejenumnes, Kyo.
Brinmykiibie MHOTOTpaHHUKHU.
Teopema Ditnepa. [IpaBunbHbie U
MOJIYTIPaBUIIbHBIE
MHOT'OTPAaHHUKH

PaboTaTh ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, A€NaTh 3aMEYaHMsI,
KOMMEHTapuu.

AHanu3upoBaTh PEIICHUE 3a4aUH.
PucoBartsb BbIITyKIIbIE
MHOTOTPaHHUKU C 33JaHHBIMU
CBOWCTBaMM; BOCCTaHABIMBATh
00K BU/I BBIITYKJIOTO
MHOTOI'PaHHHKA I10 JIBYM €r0o
IIPOEKLIMSIM.

Jloka3pIiBaTh CBOMCTBA BHIMTYKJIOTO
MHOT'OTpaHHHKA.

PucoBarts BbIITyKIIbIE
MHOTI'OTPaHHUKHU C Pa3HOU




SUJIEPOBOM XapaKTEPUCTUKOM;
HCCIIEI0BaTh BOZMOYKHOCTHU
IIOJIy4€HUs pe3yJibTaTa pu
BapbUPOBAHUY JIAHHBIX.
JlokaswIBaTh CBOMCTBA
IIPaBUIIbHBIX MHOIOI'PAHHHUKOB.
[InanupoBaTh IOCTpOCHUE
IIPABUIIbHBIX MHOTOIPAaHHUKOB Ha
MIOBEPXHOCTSAX JIPYTUX
IIPABUIIbHBIX MHOTOIPaHHUKOB

Bexkrops! B 12 [TonaTne BekTOpa Ha MIIOCKOCTU U | AKTYaJIM3UPOBATh (PaKTHI U
MIPOCTPAHCTBE B IIPOCTPAHCTBE. METO/bI IIJITAHUMETPUH,
CyMMa 1 pa3HOCTb BEKTOPOB, pEJIEBAHTHBIE TEME, IPOBOJIUTH
MIPaBUJIO MapasuIeIenIIe A, AHAJIOTUU.
YMHOKEHUE BEKTOpA Ha YUCIIO, OnepupoBaTh NOHATUSAMU: BEKTOP
paziokeHue BeKTopa o 6asucy Ha IJIOCKOCTH U B POCTPAHCTBE;
TpPEX BEKTOPOB, HE JIEKAILUX B KOMILUITAaHAPHBIE BEKTOPBI.
OJHOM TJIOCKOCTH. [IpuBoaAUTE IPUMEPHI
CkansipHO€ ITPOU3BENEHNE, (U3NIECKUX BEKTOPHBIX BEIMYHH.
BBIYKCIICHHUE YIJIa MEXAY OcBauBaTh IpaBuJIa BBIIOJIHEHUS
BEKTOPAMU B IIPOCTPAHCTBE. JNEUCTBUN CIIOKEHUS U
[Ipocreiine 3aa4u ¢ BEKTOpaMU | BBIYMTAHUSI BEKTOPOB,
YMHO’KEHUS BEKTOPA HA YUCJIO.
Jloka3pIBaTh MpU3HAK
KOMIUIAHAPHOCTH TPEX BEKTOPOB.
Jloka3pIBaTh TEOPEMY O
pa3IoKeHUn
J000T0 BEKTOpA MO TPEM JAaHHBIM
HEKOMIUIAHApHBIM BEKTOPaM
IToBTOpEHME, 5 Ob6o06m1aro1iee MOBTOPEHUE Pewmats crepeomerpruyeckue
00o01eHne u MOHATUM U METOJIOB Kypca 3a/1a4u Ha J0Ka3aTelbCTBO
CHUCTEMAaTU3aLHs reomerpuu 10 kiacca, MaTEMaTHYECKUX OTHOIIEHUH,
3HaHUI cucTeMaTu3alus 3HaHUM. HaxO0KJICHNE T€OMETPUUYECKUX

Hcropus pa3BuTus cCTepeoMeTpun
KaK HayKU U €€ poJib B Pa3BUTHHI
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

BEJIMYUH (JIUH, YTJIOB,
rIomasei, o0LeMoB).
Hcnons30Bath Npu peLIEHUN
CTEPEOMETPUYECKUX 3a/1a4
TUTAHUMETpUIecKre (pakThl U
METO/BI.

[IpoBOaUTH JIOTMYECKHU
KOPPEKTHBIE 10KAa3aTEIbHbIE
paccykJIeHUs PU PEIICHUN
CTEPEOMETPUYECKUX U
MJITAHUMETPUYECKUX 3a]1a4.
CpaBHMBaTh U aHAIU3UPOBATh
peanbHble CUTYallUU U BBISBIIATD
BO3MOKHOCTB €€ MOJIEJTUPOBAHUS
Ha S13bIKE T€OMETPHH.
MoaenupoBaTh peaibHYIO
CUTYAIIUIO Ha SI3bIKE T€OMETPUH U
HCCJIEI0BATh IOCTPOCHHbIE




MO/IEJIU, B TOM YHCJIE U C
WCIIOJIb30BaHHUEM alllapara
aIreOphl.

Hcnons30BaTh KOMIBIOTEPHBIE
MIpOrpaMMbl MPU PEIICHUH 3a]1a4.
[Tony4aTs peacTaBiieHUE O
T€OMETPHUHU KaK O pa3BUBAOIICHCS
HayKe, UCCIeAYIoIEen
OKPY’KaIOIIHI MU, CBSI3aHHOM C
peanbHBIMH O0BEKTAMH,
IIOMOTAIOIIIEH PELIUTh PEAIIbHBIE
KU3HEHHBIE CUTyalluu O POJIH
CTEPEOMETPHUU B PA3BUTHHI
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUM.
CpaBHMBaTh U aHAIU3UPOBATh
YTBEPKACHHUS C LIEJIbIO
BBISIBJICHUSI JIOTUUECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHHM.

Hccnenosats mocTpoCHHBIE
MOJIETH.

Hcnonw3oBath mudpoBbie

pecypcsl

OBLLIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME
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11 KVIACC

Konunuec
HasBanue paznena OcHOBHBIE BUBI JEATETbHOCTH
(Tembl) Kypea TBO OcHoBHOE coziepKaHue yaamuxcs
4acoB
AHaMuTHYECKast 15 IToBTOpEHME: KOOPAMHATHI AKTyanu3upoBath (PaKThl U
reoMeTpus BEKTOpa Ha MJIOCKOCTH U B METO/bI IIJITAHUMETPUH,
IIPOCTPAHCTBE, CKAIAPHOE peneBaHTHBIE TEME, IPOBOAUTH
MIPOU3BEJICHUE BEKTOPOB, aHAJIOTHUHU.
BBIYKCIICHHUE YIJIa MEXAY CBOIUTH IEHCTBUSI C BEKTOPAMHU K
BEKTOpPAaMHU B MPOCTPAHCTBE. AQHAJIOTUYHBIM JIEUCTBUSIM C HX
YpaBHEeHUE NPSIMOH, TPOXOAALIEH | KOOPAUHATAMM.
yepe3 ABE TOUKH. BcnomuauTs onpenenenue
YpaBHEHHE INTIOCKOCTH, HOPMaJb, | CKAJIIPHOTO YMHOXEHUS U €r0
YpaBHEHHE IUIOCKOCTH B CBOKMCTBA. Brrunciars ¢
OTpE3KaX. MTOMOILBIO CKAJIIPHOTO
BekropHoe npoussenenue. YMHOEHUS JUIMHBI BEKTOPOB,
JIuHeitHble HEpaBEeHCTBA, YIJIbI MEXIY HUMHU,
JUHENWHOE MPOrPAMMHUPOBAHHUE. YCTaHABIIMBATh
AHaMTUYECKHE METO/IbI pacyeTa | MEepIeHAUKYJIIPHOCTh BEKTOPOB.
yrIJjla MeXAy NpsSIMbIMU U BrIBOaUTE ypaBHEHUE TIIOCKOCTH
IUTOCKOCTSIMU B MHOTOTPaHHUKAX. | U (DOPMYITy pacCTOSIHHS OT TOUKH
dopMyna paccTOSIHUA OT TOUKH 710 TNTOCKOCTH.
JI0 TNIOCKOCTU B KOOPJAUHATAX. Pemate 3amauu, coueras
Haxoxnenue paccTossHui OT KOOPJMHATHBIN U BEKTOPHBIN
TOYKH JI0 TJIOCKOCTHU B KyOe 1 METO/BI.
MPaBWIBLHON MTUPaAMHUJIE [IpoBOaUTH JIOTHYECKHU
KOPPEKTHBIE 1I0Ka3aTeIbHbIC
pacCcyXJIeHHsI IPU PELICHUN
r€OMETPUYECKHX 3a/1a4 Ha
MIPUMEHEHNE BEKTOPHO-
KOOPJAMHATHOTO METO/Ia.
AHanmM3upoBaTh U MOJEIUPOBATH
Ha s13bIKE T€OMETPUU PealIbHbIC
CUTYallUH, CB3aHHbIE BEKTOPAMHU
Y KOOPJIMHATAMH.
Hccnenosats moCcTpOCHHBIE
MOJI€JIA, B TOM YHCJIE U C
WCIIOJIb30BaHUEM alllapara
aIreOphl.
Hcnons30BaTh KOMIBIOTEPHBIE
MPOTrpaMMBI.
3HAKOMUTHCS C UCTOPUEH
pa3BUTHUSI MATEMATUKHU
[ToBTOpEHME, 15 CedeHuss MHOTOTPaHHUKOB: Ctpouthb ceyeHus.
00001IeHNe U CTaHJapTHbIE MHOTOTPAHHUKH, Pemates crepeomerpruueckue
cucTeMaTu3anus METOJ1 CIEA0B, CTAHIapTHBIE 3a/1a4u Ha JOKa3aTelbCTBO
3HaHUI MJIOCKOCTH, TIEPECEYEHUs MPSIMBIX | MAaTEMaTUYECKUX OTHOUICHUH,

Y TUIOCKOCTEH.
[TapasuienbHbIE IPSIMBIEC U

HaXO0XKJICHUE TEOMETPUUECKUX
BEJIMYUH (JIJIUH, YTJIOB,




MJIOCKOCTH: MapajiiesibHbIe
CEUYEHUSI, pacUeT OTHOLICHHI,
YIJIBI MEX]Ty CKPEIIUBAIOIIIUMHUCS
MPSAMBIMH.

[lepnienauKymnsipHbIC MPSMBIE U
MJIOCKOCTH: CTAHJIaPTHBIE TTapbl
NepHEHAUKYISPHBIX MIOCKOCTEN
U NIPSAMBIX, CHMMETPHUHU
MHOT'OIPAHHUKOB, TEOPEMA O TPEX
MEePIECHANKYISPAX, BEIYUCICHUS
JUIMH

B MHOTOI'paHHUKAX.

[ToBTOpeHue: muomanu
MHOTOYTOJBLHUKOB, (POPMYJIBI JJISI
Iomaaen, CooopakxeHus
moxoous.

IImomanu ceueHuit
MHOT'OIPAaHHUKOB: ILJIOIIA N
MMOBEPXHOCTEM, pa3pe3aHus Ha
4acTu, COOOpaKeHUs1 OO0

mIomajei, o0beMoB).
Hcnonb30Bath npu pelieHun
CTEPEOMETPUUYECKUX 3a/1a4
IUIaHUMETpUYecKue (PakTol U
METOABI.

[IpoBOaUTH JIOTUYECKHU
KOPPEKTHBIE 10Ka3aTeIbHbIC
paccyXaeHUsI IPU PEeUICHUH
CTEPEOMETPUUYECKUX 3a/1ay.
CpaBHUBaTh U aHATTU3UPOBATH
PCAIBbHBIC CUTYAllUH U BBISABJIIATDH
BO3MOYXHOCTh €€ MOJEIUPOBAHUS
Ha S13bIKE T€OMETPUH.
MoaenupoBaTh peaibHYIO
CUTyalluIO Ha A3bIKC TCOMCTPUHA U
HCCIIEI0BATh MMOCTPOCHHbBIE
MOACIN, B TOM YHCJIC U C
WCII0JIb30BaHUEM alllapara
anreOpshl.

Hcmonb3oBats KOMITBIOTCPHBIC
MIPOrpaMMbl IIPU PEeLICHUH 3a4a4

O0BeM
MHOI‘OFpaHHI/IKa
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O6beMm Tena. O6beM
PSIMOYTOJIBHOTO
napajuienenumnesaa. 3agaau oo
yIBOCHHUHU Ky0a, 0 KBaaparype
Ky0a; 0 TPUCEKIINH yTJIa.
CrepeomeTpuueckue 3aj1auu,
CBSI3aHHbBIE C 00BEMOM
PSIMOYTOJIBHOTO
napaieNenue/a.

[IpuknanHbie 3a1a49u, CBSI3aHHBIC
C BBIYUCIIEHHEM 00beMa
PSIMOYTOJIBHOTO
napaieNenue/a.

O0BeM IPSIMO MPU3MBI.
CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIC C BEIUMCIICHUEM
00BEMOB MPSAMON TIPU3MBI.
[IpuknagHbIe 3a7a9H, CBSI3aHHBIC
¢ 00beMOM IPSAMOI1 TPU3MBI.
Brruncnenme 06beMoB Tell ¢
MIOMOIIIIO OTIPEACTIEHHOTO
uHTerpana. O0beM HaKJIOHHOU
MPU3MBI, TUPAMU/IBL.

®dopmyna o0beMa TUPAMHUIBL.
OTtHomeHNEe 00HEMOB TUPAMU] C
00IIIUM yTJIOM.
CrepeomeTpuueckue 3aj1auu,
CBsI3aHHbBIE C 00bEMaMu
HAKJIOHHOH MPU3MBI, TUPAMUJIBIL.
[TpuknagHbIe 3a7a9U 110 TEME
«O0BEMEBI TeI», CBI3aHHEIC C

CBoOOAHO ONIEpUPOBATH
MIOHATHSIMHU: 00BEM TeNa, 00BEM
MPSIMOYTOJIBHOTO
napajuieNienumne/na.
DopmyJIHpOBaThH OCHOBHBIE
CBOICTBa 0OEMOB.

JlokaspIBaTh TEOpEMY 00 0OBEME
MPSIMOYTOJIBHOTO
napajuiesienunesaa, CiIeCTBUS U3
Hee.

Pa3peszaTs MHOTOTpaHHUKH,
MEePEKIAIbIBATh YACTH.

Pemats crepeomerpuueckue
3aJlauM, CBA3aHHBIE C
BBIYHCIICHHEM 00beMa
MPSIMOYTOJIBHOTO
napajuieNienumne1a, Ipu3Mbl.
CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIACHHUS C LIETHIO
BBISIBJICHUS

JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUH.
AHan3upoBaTh U MOJICTHPOBATH
Ha SI3bIKE TEOMETPUHU pPeaIbHbIC
CUTYalliH, CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuieNienumneaa, mpu3Msl,
MUPaMHIBI.

HccenenoBaTth NOCTPOCHHBIE
MOJIETIH, B TOM UHUCJIE U C
MCIOJIb30BaHUEM anmapara




00BEeMOM HaKJIOHHOM MPU3MBI,
HHPAMUJIBL.

[Ipumenenne 00bHEMOB.
Brrancnenne paccTosHus 10
IUIOCKOCTH

aJreOphl.

BrIBOANTE OCHOBHYIO
MHTETPATbHYIO (GOPMYITY JUIS
BBIUHCIICHUS] 00HEMOB TEl.
JlokasbIBaTh TeopeMy 00 o0beme
HAKJIOHHOM MPU3MbI Ha IPUMEpE
TPEyroJIbHON NPU3MBI U IS
MPOU3BOJIbHON TPU3MBI.
Jloka3bIBaTh TeopeMmy: 00 oObeme
nUpamMuibl, GopMyIHpoBaTh
CIIEJICTBUS U3 HEe: 00heM
YCEUEHHOW MUpPaMU/IbI.
BriBoguts popmyny s
BBIUHCIICHUS] 00bEMOB yCEUEHHOM
IMUpaMuabl

Tena Bpaienus

24

[{unuaapuyeckas MOBEPXHOCTb,
o0pa3yroniue HUINHIPUISCKON
MOBEPXHOCTH.

Hunuanp. [pamoit kpyrosou
e p. [Inomaas noBepxHocTu
UIHH]IPA.

Konunyeckas moBepXHOCTb,
o0pa3yronre KOHHIeCKOM
noBepxHocTu. Konyc. Ceuenue
KOHYCa MJI0CKOCTHIO,
napasuiebHON MIIOCKOCTH
OCHOBaHHMS. Y CEYEHHbIN KOHYC.
N300pakeHne KOHYCOB U
YCEYCHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH
Y IIOJIHOYM ITOBEPXHOCTU KOHYCA.
CrepeoMeTrpuueckue 3aJaun Ha
JTIOKA3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUECHUN LUIMHIPA,
KOHYyca.

[IpuknanHbie 3a1a49u, CBSI3aHHBIC
C IIJIUHIPOM.

Cdepa u map.

[lepeceuenue chepsl u mapa c
m1ockocThro. Kacanue mapa u
chepsl IIockocThi0. Bua u
u300pakeHue mapa.

VYpasuenune chepsl. [Lnomaas
cdepsl U ee JacTeH.

Cummetpus cdhepsl U mapa.
CrepeomeTpuueckue 3aa4i Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM MX CEUCHUH
IUIOCKOCTBIO.

[Tpuxnanueie 3a1a4n, CBI3aHHbIE
co chepoli U ImapoM.

CBoOOAHO OMIEpUPOBATH
MOHSATUAMMU: LIWJIMHAPUYECKas
MMOBEPXHOCTh, NUAUHAP. M3yuaTh
CIIOCOOBI

MOJTyYEHU S UAITUHIPUYECKOU
MMOBEPXHOCTH, UIUH/PA.
N3o0paxaTs MUIMHAP U €T0
CEYEHHMSI TUIOCKOCTHIO.

CBoOOaHO ONIEpUPOBATH
MOHSATUSAMM: KOHUYECKast
ITOBEPXHOCTh, KOHYC, YCEUEHHBII
KOHYC.

N3yyatsb criocoObl MosTy4eHus
KOHHMYECKOU ITOBEPXHOCTH,
KOHYca.

N300paxaTh KOHYC ¥ €T0 CEYCHHUS
IIJIOCKOCTBIO, TPOXOSILIEN Yepe3
0Cb, U TNTIOCKOCTHIO,
MEPIEHANKYIISIPHON K OCH.
BoiBoauts opmyibl amns
BBIYHCIICHHS] OOKOBOM U TIOJTHOM
MOBEPXHOCTEH TEJI BPAILICHUS.
Pemats crepeomerpruyeckue
3a/1a4u, CBA3aHHBIE C TEIaMU
BpalIeHUs1, HAXOXKIEHUEM
uIoImaa OOKOBOH M ITOIHOMN
MMOBEPXHOCTHU, TOCTPOECHUEM
CEYCHMII.

Hcnons30Bath Npu peLIEHUN
3aJ1a4 MJIaHUMeTpudeckue (pakThl
Y METO/BI.

CpaBHMBaTh U aHAIU3UPOBATh
YTBEPKACHHUS C LIEJIbIO
BBISIBJICHUS JIOTUYECKHU
KOPPEKTHBIX

1 HEKOPPEKTHBIX PACCyKJICHUM.
AHaJIM3UPOBaTh U MOJEIUPOBATH




[ToBTOpEHUE: OKPYKHOCTH HA
IIJIOCKOCTH, BHEIYMCIIEHUS B
OKPYXHOCTH, CTaHJIapPTHHIC
moxoous.

PaS.HI/I‘-IHBIe KOM6I/IHaI_II/II/I TCJI

BpalcHus 1 MHOT'OTPaHHUKOB.

3agauu 110 TeMe «Tena u
MOBEPXHOCTH BpAIICHUS

Ha sI3bIKE TEOMETPUU pPealIbHbIC
CUTYallUH, CB3aHHBIE C KOHYCOM
U UAJTUHIPOM.

Hccnenosats moCTpOCHHBIE
MOJIENH, B TOM UHUCJIE U C
WCIIOJIb30BaHHUEM alllapara
anreOpbl

AKTyanusupoBaTh (akThl U
METO/bI IIJITAHUMETPUH,
peneBaHTHBIE TEME, IPOBOAUTH
aHAJIOTHUHU.

CBoOOHO OMIEpUPOBATH
MOHATHSIME: cepa U map, HeHTP,
paguyc, muameTp cdepsl U mapa.
Uccnenosats B3auMHOE
pacrosioxenue chepsl u
IIJIOCKOCTH.

@opMynMpOBATH ONIPEACIICHUE
KacaTelbHOU IIIOCKOCTH K cdepe.
JIoKa3bIBaTh TEOPEMBI O CBOMCTBE
Y MpU3HAKE KacaTeIbHON
IIJIOCKOCTH.

BoiBoauts hopmyity ans
BBIYHCIICHHS TUTOMIAIH cephl
yepe3 paauyc chepsl.

Pewmats crepeomerpruyeckue
3a/1a4M, CBA3aHHbIE CO chepoii u
1apoM, HaXOXKJIEHUEM IIJIOIA U
cdepsl U ee yacTel, HOCTPOEHUEM
CeUeHHI cepsl

U mapa.

AHaM3upoBaTh U MOJEIUPOBATH
Ha s13bIKE T€OMETPUU PEAIbHBIE
CUTYaIlUH, CBSI3aHHBIE C IIAPOM U
cdepoid.

Pemars npocTeie 3anauu, B
KOTOPBIX GUTYPUPYIOT
KOMOMHAIIMH TeJ BPaICHUS U
MHOT'OTPaHHUKOB.

Hcrnons30Bath Npyu pEeLIEHUN
3a/1a4, CB3aHHBIX CO chepoit u
apoM, IIaHUMETPUUECKUE
(haKkTBI 1 METO/IBI.

Pemats crepeomerpruueckue
3a/1a4u, CBA3aHHBIE C TEIaMU
BpallleHUs1, IOCTPOEHUEM CEUECHUN
TeJ BpalleHUsl, ¢ KOMOMHALUSIMU
TEJ BpallleHUs U
MHOT'OTPaHHUKOB.

[IpoBOaUTH JIOTMYECKHU
KOPPEKTHBIE T0Ka3aTEIbHbIE
paCCYKJICHHSI IPU PELICHUHU




reOMEeTPHUECKUX 3a/ad,
CBSI3aHHBIX C
NEPIIEeHAUKYIIPHOCTHIO
IIJIOCKOCTEM.

AHaNM3UpoOBaTh U MOJICIUPOBAThH
Ha SI3bIKE TEOMETPUHU pPeaIbHbIC
CUTYyallUH, CBSI3aHHBIE C
MHOTOTpaHHUKaMHU.

HccenenoBats NOCTPOCHHBIE
MOJIENH,

B TOM YHCJIE U C UCTIOJIH30BAHUEM
ammapara aareopbl

ITmomamn
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tem

O6nem munuHapa. Teopema 00
00BeMe MPSMOTO IMIIHHIPA.
[Tnomaay 6OKOBOM M OJIHOH
MOBEPXHOCTH IMIIMHIPA.
Brruncienue 00eMOB TEI C
MIOMOIIIBIO OTIPEACTIEHHOTO
uHTerpana. O0beM KoHYyca.
ITnomaaun OOKOBOH U IIOIHOM
MMOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3a/1auu,
CBSI3aHHBIE C BBIYHCIICHUEM
00BEMOB IUITUHIPA, KOHYCA.
[Ipuknagabie 302491 110 TEME
«O0BEMBI U ILIOIIAIN
MTOBEPXHOCTEN TEJL.

O06mwem mapa 1 IapoBoro
cektopa. Teopema 00 o6beme
mrapa. [Inomans chepsi.
CrepeomeTpuyecKHe 3a1auu,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEeMOB 11apa, MapoBOro
CerMeHTa, MapoBOT0 CEKTOPA.
[IpuxnagHele 3a1a4u MO TEME
«OO0OBEMEI TET», CBI3aHHbBIE

¢ 00BEMOM TI1apa ¥ IUIOIIABI0
ctepsl.

COOTHOILIEHUS MEKTY
MJIOMIAIMU TTOBEPXHOCTEN U
00BeMaMy TOJOOHBIX TE.

[TonoGHBIE TENa B MPOCTPAHCTBE.

W3menenne o0bema npu
moxoouu.
CrepeomeTpuueckue 3a/1auu,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB TEJII U IUIOMIALEN
MMOBEPXHOCTEN

CB0oOOAHO OMIEpUPOBATH
MOHATUSAMM: 00BEM Tela,
IJI0LIA/1b MOBEPXHOCTH.
DopmyIHpOBaTh OCHOBHBIE
CBOMCTBa 0OEMOB.

Jloka3bIBaTh TEOpEeMbl: 00 00beme
IUIUHIPA; 00 00beMe KoHyca.
BeiBoauth hopmybl asist
BBIUHCIICHUS] 00bEMa yCEeUEHHOTO
KOHYyca.

Hccnenosats moCcTpOCHHBIE
MOJIETIH, B TOM YHUCJIE U C
MCIOJIb30BaHUEM armmapara
aIreOphl.

3HaTh BO3MOXHOCTHU PELICHUS
3a/1a4 Ha TOCTPOCHUE ITUPKYJIEM 1
JIMHEHKOM, O KJTACCHYECKHX
HEpa3peIIUMBIX 3a7a9ax.
CBoOOAHO ONIEpUPOBATH
MOHATHSIMH: IIAPOBOI CETMEHT,
IapOBOM CJIOM, IIAPOBOM CEKTOP,
OCHOBAHUE U BBICOTA CETMEHTA,
OCHOBAHUE ¥ BBICOTA IIIAPOBOTO
CII0S1.

BeiBoauth hopmynbl asist
HaX0X/IeHHUS 00bEMOB IIAPOBOTO
CErMEHTA, IIAPOBOT0 CEKTOPA,
I0maau chepsl.

JlokasbIBaTh TeopeMy 00 oObeme
miapa.

Pemats crepeomerpruyeckue
3aJla41, CBA3aHHEIE C 00BEMOM
apa, mapoBOTrO CETMEHTa,
IIapOBOTO CEKTOPA, MJIOLIAIbI0
cepsl.

CpaBHUBaTh U aHATTU3UPOBATH
YTBEPKIACHHUS C LIETHIO
BBISIBJICHUSI IOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX




pacCyKJICHHM.

AHaM3UPOBaTh H MOJICIIUPOBATH
Ha SI3BIKE TEOMETPUU PEaTTbHBIC
CHUTYaIlNH, CBSI3aHHBIE C 00HEMOM
mapa, mapoBOTrO CETMEHTA,
IIIAPOBOTO CErMEHTA, TJIOMIA]HI0
cepsl.

CBoOOAHO OMIEPUPOBATH
MOHATHEM: MTOA00HBIE TeNa B
MIPOCTPAHCTBE.

Boerancnsate 00beMBI TEIN €
MTOMOIIIBIO OTIPEIETIEHHOTO
WHTETpaa.

Pemats crepeomerpuueckue
3aJlauu, CBS3aHHBIE C
COOTHOIIICHUSIMH MEXKILY
TIOMIA/ISIMH TTOBEPXHOCTEH U
o0beMaMH IMOJJOOHBIX TEJL.
[IpoBOaUTH JIOTHYECKHU
KOPPEKTHBIE JI0Ka3aTeIbHbIC
paccyXIeHHS TP PEIICHUN
reOMETPHUYECKUX 3a7ad,
CBSI3aHHBIX C BBIYHCIICHHEM
00BEMOB

TEJ C TIOMOIIBIO OMPEICIICHHOTO
WHTErpaia, HaX0XJICHUEM
COOTHOILICHUS MEX/TYy TIOIIaITMHU
MOBEPXHOCTEH U 00beMaMHU
MOIOOHBIX TEIL.

AHan3upoBaTh U MOJICTHPOBATH
Ha SI3BIKE TEOMETPHUH PeaIbHbIE
CUTYaIliH, CBSI3aHHBIC C
00bEeMaMH M TOBEPXHOCTSIMU TET,
Ha JIOKa3aTelbCTBO U Ha
HaXOXXJCHHE TeOMETPHUYECKIX
BEJIMYMH

JBrxeHus

JIBM>KEHUS MPOCTPAHCTBA.
OtoOpakenus. J[BrkeHus: U
paBeHcTBO puryp. OOmue
CBOMCTBA OBMKCHUM. BUabI
JBU>KEHU: MapaJuieTbHbINA
NepeHoC, LeHTpaIbHas
CUMMETpHUS, 3epKajbHast
CUMMETpHS1, TOBOPOT BOKPYT
npsimoit. [IpeobpazoBanus
nono6us. [psimas u chepa
Ditnepa.

I'eomerpuueckue 3agaun Ha
MPUMEHEHUE JBUKCHUS

CBoOOAHO ONIEpUPOBATH
MOHATHSIMH: OTOOpakeHHe
MIPOCTPAHCTBA Ha ce0s, ABUKECHHE
MPOCTPAHCTBA; IEHTpaJIbHAS,
oceBas U 3epKajbHasi CHMMETPHH,
NapaJuIeIbHBIN IIEPEHOC;
PaBEHCTBO U nogodue uryp.
JloKa3bIBaTh YTBEPKIACHUS O TOM,
YTO IIEHTpalbHasl, OceBas U
3epKajbHasi CAMMETPHH,
MapasiebHbIN MTEPEHOC
SIBIISTFOTCSI IBYKEHUSIMHU.
BoinmonusaTe npeobpazoBanus
noo0usl.

OnepupoBarh MOHATUSIMHU:
npsiMasi ¥ chepa Didepa.




Pemate reomerpuyeckue 3agadu
C MCIIOJIb30BaHUEM JIBHYKECHUM.
Hcnons30Bath Npu peLICHUN
3aJ1a4 JBUKCHUS IIPOCTPAHCTBA U
UX CBOMCTBA

[ToBTOpEHME,
00001IeHHE 1
CHCTEMAaTU3alus
3HAaHUH

17

O6o0maroiiee MOBTOPEHUE
MOHATUN U METOJI0B Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIs 3HaHUM.
Hctopus pa3BUTHS CTEpEOMETPUN
KaK HAyKd U €€ PoJib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX 1
KOMITbIOTEPHBIX TEXHOJIOTUI

Pemats crepeomerpuueckue
3aJ1a4M Ha JOKa3aTeJIbCTBO
MaTe€MaTHYECKUX OTHOIICHH,
HaXO0X/IEHUE TEOMETPUUECKUX
BEJIMYUH (JJIUH, YIJIOB,
Iomajei, o0beMoB).
Hcnonb30Bath npu pelieHun
CTEpPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUYecKre (PakTol U
METO/IbI.

[IpoBOaUTH JIOTUYECKHU
KOPPEKTHBIE JI0Ka3aTeIbHbIE
pacCyXJIeHHsI IPU PELICHUN
CTEPEOMETPUUECKUX U
[JIJAHUMETPUYECKUX 3a/a4.
CpaBHHBaTh U aHAIU3UPOBATH
peanbHble CUTYallu! U BBISBIIATH
BO3MOXXHOCTb €€ MOJEINPOBAHUS
Ha S13bIKE T€OMETPHH.
MopenupoBaTh peajbHYIO
CUTYAIIUIO Ha S3BIKE T€OMETPUH U
HCCIIEI0BATh IOCTPOCHHbIE
MOJEIIH, B TOM YHCIIE U C
WCIIO0Ib30BaHUEM alllapara
anreOpshl.

Hcnonp30BaTh KOMIBIOTEPHBIE
[IPOrpaMMBbl IIPU PEIICHUH 3aa4.
ITomyuaTs pencraBiieHUE O
T€OMETPUH KaK O pa3BUBAIOIIECHCS
HayKe, UCCIEAYOIEen
OKPY’KaIOIIMI MU, CBSI3aHHOM C
peanbHBIMH O0BEKTAMH,
IIOMOTAIOIIIEH PELIUTh PEAIIbHBIE
KU3HEHHBIE CUTyalluu O POJIH
CTEpPEOMETPUH B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUMI

OBLLIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

Kon

MPOBEPSIEMOT0
pe3yJbTara
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7.1

7.2
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7.7

7.8

7.8

7.10

7.11

7.12

7.13

7.14

7.15

OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

10 KIIACC

IIpoBepsiemble nmpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

['eomeTpus

OnepupoBath MOHATUSMU: TOUYKA, MPsSMasi, TNIOCKOCTh

[TpyMeHSTh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX MPU PEIICHUN
TEOMETPHUECKUX 3a7a4

OnepupoBaTh NOHATUSAMU: apaIeIbHOCTh U MEPIEHAUKYIISIPHOCTh
IPSIMBIX U IIJIOCKOCTEMN

KnaccuduiupoBaTs B3auMHOE pacroioKeHUE MPSAMbIX U IIIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh MOHATUSAMU: ABYTPAaHHBIN yroj, rpaHu ABYTPAHHOTO YIJIa,
pebpo IBYrpaHHOTO yTiia, THHEHHBINA yrol ABYTPAHHOTO yTIIa, TpagyCcHas
Mepa JBYTPaHHOIO yria

OnepupoBath MOHATUSIMHU: MHOTOTPAHHUK, BBITTYKJIBIN H HEBBITYKJIBII
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPAaBUIIbHBIA MHOTOTPAHHUK
PacriozHaBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHUKOB (MMUpaMUIa, IpU3Ma,
MPSIMOYTOJIBHBIN TTapajuIeTIenuIe], Kyo)

KinaccudunupoBars MHOTOTpaHHHUKY, BBIOUPAst OCHOBAHUS TSI
KJ1acCU(pUKalUH (BBITYKJIbIE M HEBBITYKJIblE MHOTOTPAHHUKH,
MPAaBUJILHBIE MHOTOTPaHHUKHU, TIPSIMBIE ¥ HAKIIOHHBIE TIPU3MBI,
napauieeTuneIbl)

OnepupoBaTh MOHATUSMU: CEKYIasi INIOCKOCTh, CEUYCHHE
MHOTOTPaHHUKOB

OOBSICHITH IPUHITUITHI IOCTPOCHUSI CEYCHU MHOTOTPAHHHUKOB,
UCIIOJIB3YSl METOJ] CIIEZI0B

CTpouTh C€YeHHUSI MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBITIOIHSTH
(BBIHOCHBIE) TNTOCKHUE YEPTEIKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BUT
CBEpXy, COOKY, CHU3Y

Pemars 3a1aun Ha HaXOXACHUE TEOMETPUUYECKUX BEJIMYHMH 110 00pas3iam
WIH aJTOpPUTMaM, IIPUMEHSIS U3BECTHBIE AaHATUTHYECKUE METOIbI IPU
pELICHUH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4 Ha BHIYHCIICHHE
pPacCTOSIHUN MEX]Ty IByMSI TOUKaMH, OT TOYKH JI0 TIPSIMOU, OT TOYKH IO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMU

Pemath 3a1aun Ha HAXOXKCHUE TEOMETPUYECKHUX BEIMUUH 0 0Opasiam
WIH aJTOpUTMaM, IPUMEHSIS U3BECTHBIE AaHATUTHUECKUE METO/IbI IPU
pEIIeHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4 Ha BBIUKCIICHHUE YTIIOB
MEX]y CKPELUBAIOLIUMUCS IPSIMBIMHU, MEKIY MPSIMON U TNIOCKOCTHIO,
MEX]y TUIOCKOCTSIMH, JBYTPAHHBIX YTIIOB

Borancnars 00bEMBI U TUIOIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ IpuMeHeHneM (popMyII, BEIYUCIATh COOTHOIICHHS
MEX]Ty TUTOIIASIMU TIOBEPXHOCTEH, 00bEMaMu TI0T0OHBIX
MHOTOTPaHHUKOB

OnepupoBath MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LICHTP, OCh U



7.16

7.17

7.18

7.19

7.20

Kon
NMpoBepPsIEMOro
pe3yJjabTara

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8
6.9

6.10

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU QUTYPBI

W3Bnekatb, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH MHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPpeCTaBICHHYIO Ha
YepTekax U pUCYHKax

[TpumensTh reoMeTprueckue (HakThl AJsl PEUICHHUs] CTEPEOMETPUUECKUX
3a/1a4, IPeAnoIaraloMX HECKOJIbKO 1IaroB PELIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/1aHbl B ABHOU (hopme

[TpuMeHSTH IPOCTEHIIIEe TPOTPAMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTCMBbI ITPHU PCHICHUU CTCPCOMCTPUICCKUX 3a/1a1
[TpuBOAXTE MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TIPUPOE U
YKU3HU, paclio3HABaTh MPOSBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE
[TpuMeHSTH MOTyYeHHBIC 3HAHUS Ha MTPAKTHKE: aHAIM3UPOBAThH PealIbHbIC
CUTyallun U NPUMCHATb U3YUCHHBIC ITOHATHA B ITPOLICCCC ITONCKA
pelieHus MaTeMaTu4ecKu ChOpMyITUPOBAHHOU MPOOIIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTyallul HA A3bIKC T'COMCTPUH, UCCIICIOBATH
TIOCTPOCHHBIE MOJICIIH C HCITOJIb30BAaHHEM T€OMETPHUECKUX OHATHH U
TEopeM, arrmapaTa anreOpsl, perarh NpakTUYeCKue 3a1auu, CBI3aHHBIC C
HAXOXKJICHUEM T€OMETPUYCCKHIX BEIINYHH.

11 KJTACC

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl CpeHero 0o01ero o0pa3oBanusi

I'eomerpus

OnepupoBaTh NOHATUSAMU: [UJIMHAPUYECKAsi TOBEPXHOCTh, 00pa3yrolue
[WIMHIPAYECKON TTOBEPXHOCTH, IUIUH/IP, KOHUYECKAsi TOBEPXHOCTH,
00pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, cheprudecKas
MOBEPXHOCTh

PacnioznaBath Tena BpamieHus (MUIUHIP, KOHYC, cdepa u map)
OOBACHATH CITOCOOBI MOJTyUEHHSI TEJ BPAILICHHS

KnaccudumupoBars B3auMHOE paciosiokeHHe Cephl U MIIOCKOCTH
OnepupoBath MOHATUSMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA CETMEHTA, LIapOBOH CII0I, OCHOBaHUE IIAPOBOTO CJI0S, BHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP

Boruncnsate 005EMBI U IITOMIAAN TOBEPXHOCTEH TN BpalleHUs,
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (PopMyT

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U
OTIMCAHHBIN 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPaHHUK UJTH TEJIO
BpallleHus

BBIYHCIATE COOTHOMIEHUS MKy TIIOMIAASIMHA TOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TEN

N306paxaTs n3ydaeMbie GUTYPBI OT PYKU U C IPAMEHEHUEM TIPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

BrInonHATE (BBIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX
00BEMHBIX QUTYP: BH]II CBEPXY, COOKY, CHU3Y; CTPOUTDH CEUCHUS TEI



6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

BpalleHus
W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPA30BHIBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYCCKUX (PHUTypax, MPeICTABICHHYIO Ha
yepTrexax U pUCyHKax

[TpuMeHsSTh reoMeTprUecKkre (HaKThI IS PEIICHHUS CTEPEOMETPHUCCKHUX
3ajJa4, Hpez[nonaralomnx HCCKOJIBKO 1IIaroB peH_IeHI/I}I, cClin yCJ'IOBI/I}I
MPUMCHCHHUS 3aJIaHbI B SBHOU (hopMe

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBITIOSTHATE AEHCTBHS CII0XKCHHUS BEKTOPOB, BEIYUTAHHS BEKTOPOB H
YMHO)KGHI/I}I BGKTOpa Ha 4YMuCJIO, OGB}ICH}ITB, KaKuUMHA CBOﬁCTBaMH OHHU
o0JaaroT

[IpuMeHATH MpaBUIIO NapaJIEIeUIENA IPU CII0KEHUHU BEKTOPOB
OnepupoBaTh MOHATUSAMU: JICKAPTOBBI KOOPJUHATHI B IIPOCTPAHCTRBE,
BEKTOP, MOJIYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA,
YTOJI MEXTy BEKTOPaMH, CKaJISIPHOE MPOU3BEICHUE BEKTOPOB,
KOJIJII/IHeapHBIe n KOMHHaHapHBIe BGKTOpBI

Haxonuts CcyMMy BEKTOPOB U IIPOU3BEAEHUE BEKTOPA HA YHUCIIO, YIOJl
MEXy BEKTOpaMH, CKAJIIPHOE ITPOU3BEACHHE, PACKIIAIBIBATE BEKTOP 110
JIByM HEKOJUIMHEAPHBIM BEKTOPAM

3aiaBaTh INIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT
Pemrats mpocTteiinme reoMeTpuYecKe 3a/1a4d Ha MPUMEHECHUE
BEKTOPHO-KOOPJUHATHOTO METO/1a

Pemate 3aaa4d Ha A0Ka3aTCJIbCTBO MaTCMAaTHIYCCKUX OTHOIIICHUN U
HaXO0XXACHUEC r’COMCTPUICCKUX BEJIIMYUH I10 06pa3uaM HJIN aJIrTOpUTMaM,
MPUMCHAA U3BCCTHLIC MCTOABI IIPU PCILICHUU CTAHAAPTHBIX
MaTeéMaTHYCCKUX 3a1a4

[TpumeHsTh pocTeire MPOorpaMMHBIE CPEICTBA U ANEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELUICHUU CTEPEOMETPUUECKUX 3a]1a4

[IpuBOaUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
JKU3HH, paCIIO3HABATh MPOSABIECHHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTH MoTy4YeHHbIE 3HAaHUsI Ha MTPaKTUKE: aHAIU3UPOBATh
peaibHble CUTYallUd U MPUMEHATh U3yUYE€HHbIC TTOHSITHUS B IIpOLIeCcCe
MOKCKA PEIeHNs] MaTeMaTHYeCKH cPOPMYITUPOBAHHOM MPOOIEMBI,
MOJICJIMPOBAThH PEAIbHbIE CUTYAIIUU Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh
MOCTPOCHHBIE MOJEIHU C UCTIOIb30BAaHHUEM F€OMETPUUECKUX TOHATUN U
TEopeM, arrmapaTa anreOpsl, perarh NPakTUYeCKUue 3a1auu, CBI3aHHBIC C
HAX0XJIEHHEM T€OMETPUYECKUX BETUYUH



Kon

7.1

7.2

7.3

7.4

7.5

7.6

7.7

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
['eomeTpus
OcHoBHbI€ IOHATHA cTepeomeTpun. Touka, npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
[TonsiTrie 06 akCMOMaTUYECKOM ITOCTPOEHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3anMHOe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIHECH,
napajuleJIbHbIE U CKpeIMBaoImuyecs npsmsle. [lapanienbHOCTh NPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: MapajlIeIbHbIE NPSIMbIE B IPOCTPAHCTBE,
NapaJUIEIIbHOCTb TPEX MPIMBIX, APAIIICIIBHOCTD NPSAMON U IJIOCKOCTH. YTJIBI C
COHANPABJICHHBIMH CTOPOHAMM, YTOJ MEXIY IPSIMBIMHU B IPOCTPAHCTBE.
[TapamienbHOCTD IIIIOCKOCTEN: MapajuIesIbHbIE IIJIOCKOCTH, CBOMCTBA I1APaJUICIIbHBIX
miockoctet. [IpocTeiimue nmpocTpaHCTBEHHBIE PUTYPHI HA TIFIOCKOCTH: TETPAdIP,
KyO, mapajjieNenues], NoCTPOCHUE CeUSHHM
[lepneHauKyIIPHOCTD MPSAMOM U TUIOCKOCTHU: NMEPIEHAUKYIISIPHBIE TPSIMBIE B
IIPOCTPAHCTBE, PSAMBIE MAPAJIEIbHbBIE U IEPIIEHANKYIISIPHBIE K TNIOCKOCTH, IPU3HAK
MEPIEHANKYISIPHOCTH MPSMON U MIIOCKOCTH, TEOpEMA O MPSIMOI EPIEHIUKYISIPHOM
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEKIY MPSMON U INIOCKOCTBIO,
JIBYTpaHHBIW yIOJI, TUHEWHBIN Yroy IByrpaHHoro yria. [lepnenaukynsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT MPSIMOU 110
IJIOCKOCTH, MPOEKIHS PUTyphI Ha TIIOCKOCTh. [lepneHaAuKyIIpHOCTh MIIOCKOCTEH:
IIPU3HAK NEPIICHAUKYJIIPHOCTH ABYX IUIOCKOCTEN. Teopema o Tpéx
NEePHEHANKYISPAX
[lonsiTHE MHOTOI'paHHUKA, OCHOBHBIE AJIEMEHTHI MHOT'OI'PaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOTOrpaHHUKA. [Ipu3ma: n-yronpHas
NpU3Ma, TPAaHU M OCHOBAHUS MPHU3MBI, IpsiIMasi U HAKJIOHHAS IPU3MBbI, OOKOBas 1
MIOJIHASI IOBEPXHOCTH Npu3Mel. [lapamienenumnen, npsMOyroJbHBIN NapaJlIeIeUIE]
u ero coiicTa. [Iupamuaa: n-yroapHas nupaMuia, paHd 1 OCHOBAHUE IMUPAMUBbI,
OO0KOBas 1 MOJIHAS TOBEPXHOCTh MUPAMU/IbI, IPABUIIbHAS U yCEUEHHAS MTUPAMU/IA.
DnemMeHTHI IpU3Mbl U MpamMubl. [IpaBuabHbIE MHOTOTPaHHUKU: TIOHATHE
MIPaBUIILHOTO MHOTOIPAHHMKA, IIPABWIIbHAS IPU3Ma U IIPaBUJIbHAS IUpaMUAa,
NpaBUIbHAS TPEYrojbHas MUPaMua U MPaBUIIbHBINA TeTpadap, KyO. [Ipencrasnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’1p, NJOAEKAdAp U ukoca’dapyrue CedeHus
IPU3MBbI U TUPAMMU/IBI
CummeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENBHO TOUYKHU, IPSIMOI,
IUIOCKOCTH. DJIEMEHTBHI CHMMETPUHU B IMPAMUJIAX, apaJUIeIECIUIEAAX, IPAaBUIbHBIX
MHOTOI'PAHHHUKAX
Brruncrenue 37eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomans
OOKOBOW MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIONIATh
OCHOBaHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MPSIMOi npu3mbl. [Inomans 6okoBoi
MIOBEPXHOCTU Y MOBEPXHOCTU MPABUIIBHOM MUPAMHU/IBI, TEOPEMA O ILIOIIAIN
yceuéHHoi nupamupsl. [lorstue 06 00béMe. OObEM MUpaMuIbl, TPU3MBI
[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXTY TUIOMAIIMU TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX Tell



11 KJTACC

Kon IIpoBepsieMblIii 3JIEMEHT COJEePKAHUSA
6 ['eomeTpus
Hunuaapudeckas HOBEPXHOCTh, 00pa3yrolue IUIHHIPUYECKON TTOBEPXHOCTH, OCh
6.1 MAJTUHAPUYECKON MOBEpXHOCTH. L{umuHap: ocHOBaHUS U OOKOBast TIOBEPXHOCTb,

oOpa3yromiasi 1 0Ch, IJIONIAb OOKOBOW U TIOJTHOW MOBEPXHOCTH
Konunyeckas moBepXHOCTh, 00pa3yIoLe KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKol moBepxHocTH. KOHyC: OCHOBaHUE U BepIIMHA, 00pa3yoliasi 1 OCh,

6.2 TJI01IaTh OOKOBOW M IOJTHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yroIue u
BBICOTA, OCHOBAaHUS 1 OOKOBasi TOBEPXHOCTh
Cdepa u map: ueHTp, paauyc, 1uaMeTp, IUIoIIalb NoBepXxHOCTH cdepbl. Baumuoe

6.3 pacrionioskeHue chepbl U IIOCKOCTH, KacaTeslbHas MIIOCKOCTh K cdepe, TIIomaib
chepsr

6.4 N3o06pakenue Ten BpaleHus Ha IIIOCKOCTH. Pa3BépTka HmimHApa 1 KOHyca

6.5 KoMOuHammu e BpaieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBII

okoIo cepsl, chepa, BlircaHHAsS B MHOTOTPAHHHK, WITH TEJIO BPAIIICHUS
[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 06 o0BEME
6.6 PSIMOYTOJIBHOTO TIapaJuieNienunena u cieacTBus u3 He€. O0bEM IUIMHpa,
koHyca. O0bEM mapa u miomanb chepol
[Momo6HbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BbEMaMHK MTOJOOHBIX TEI
Ceuenus mumHApa (MapaienbHO U NEPIEHANKYIISIPHO OCH), CEUYEHHUS KOHYCa
(mapaienbHOe OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPILNHY ), CEUeHHUs [apa
Bexkrop Ha miiockocTu u B mpoctpaHcTBe. ClioKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKeHHEe BeKTOpa Ha uncio. PaznoskeHue BeKTopa o TpéM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuiio nmapamnenenunena. Pemenue 3anay, CBA3aHHbBIX C
MPUMEHEHUEM TPaBUJI JEHCTBUHN C BEKTOpaMU
[IpsimoyronbHas cucteMa KOOpAUHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiiue 3a7auu B KOOpJAMHATAX. YTOI MEXAY BekTopamu. CKalnsipHOE
MIPOU3BE/ICHNE BEKTOPOB. BhIUKMCIIEHNE YIIIOB MEK/Ty NPSIMBIMU U TJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/I IPH PEIICHUN T€OMETPUYECKUX 3a/1a4

6.7

6.8

6.9

6.10



MNEPEYEHDB (KOAUPUKATOP) IPOBEPSIEMbBIX TPEFOBAHUM K PE3YJIbTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJBLHOM TPOT'PAMMBI CPEJTHET O
OBILIEI'O OBPA30BAHUA U JIEMEHTOB COIEPXKXAHMUSA 11O MATEMATHUKE

Jlnst mpoBefieHUsT €IMHOTO TOCYJAapCTBEHHOTO 5%K3aMeHa Mo martematuke (mamee — EI'D mo
MaTeMaTHKE) UCIOJIb3YETCs MepedeHb (KOAU(PHUKATOp) MPOBEpsIeMbIX TpeOOBaHMN K pe3ysibTaTaM
OCBOGHHSI OCHOBHOM 00pa30BaTENIbHON MPOTPaMMbI CPETHET0 00mero oOpa3oBaHMs U JJIEMEHTOB
coziep KaHusl.

IIposepsiembie Ha EI'D no mateMaTnke TpeOOBaHUS K pe3y/IbTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMBbI CpelHero o01ero odpa3oBaHusi

Ko .
DOBE HIC[MOFO [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHUSI OCHOBHOMN
POBEp 00pazoBaTeILHON MPOTPAMMBI CPEAHETO O0ITETO 00pa3oBaHUs
TpeOoBaHUS
1 Bnagenue MmetoiaMu 10Ka3aTeNbCTB, ATOPUTMAMHU PELICHUS 3a/1a4; YMEHUE

(dbopMynIMpOBaTh U ONIEPUPOBATH MOHATUSAMU: ONpEiesieHue, aKCHoMa, TeopeMa,
CJIEJICTBUE, CBOMCTBO, MIPU3HAK, JOKA3aTEIbCTBO, PABHOCHIBHEIC (DOPMYITHUPOBKH;
IPUMEHSTh UX; YMeHUEe (GopMyIupoBaTh 00paTHOE U MPOTUBOIIOJIOKHOE
YIBEPXKIAECHUE, IPUBOAUTH IIPUMEPLI U KOHTPIIPUMEPBIL, KCIIOIb30BATH METO
MaTeMaTHUYeCKON MHAYKIUHU; TPOBOAUTD JJOKa3aTeNIbHbIE PACCYX ACHUS IPU
pelLIeHnN 3a/1a4, OLIEHUBATh JIOTUYECKYIO IIPAaBUIIbHOCTD PACCYKACHUMN; YMEHUE
OTIepUPOBATH MOHITUSIMUA: MHO>KECTBO, IIOJMHOXKECTBO, OTIEpaIlUU HaJl
MHOXCCTBAMU; YMCHHUC UCITIOJIL30BATh TCOpCTI’IKO-MHO)KGCTBGHHBIfI afrapar ajid
OTMCAaHUS pealbHbIX IPOIIECCOB U SIBJICHUM U MPH PEIICHUH 33]a4, B TOM YHCIIe
U3 IPYrux y4eOHBIX MIPEIMETOB; YMEHUE ONIEPUPOBATH MOHITUIMHU: rpad,
CBSI3HBIN Tpad, n1epeBo, MUK, rpad Ha IUIOCKOCTH; YMEHHE 33]aBaTh U OMUCHIBAThH
rpadsl pa3IUYHBIME CIIOCOOAMU; UCTIOJIB30BATh Ipadbl IPH PEIICHUN 3a/1a4

2 YMeHue OIepupoBaTh MOHATUAMU: HATyPAIBHOE YHUCIIO, LIEJIOE YHUCIIO, CTEIIEHD C
LEJIBIM TOKa3aTelieM, KOpEeHb HaTypallbHOM CTETEHH, CTETIEHb C PallMOHAIBHBIM
IoKasaTcJjieM, CTCIICHD C I[eﬁCTBHTGHBHBIM IIOKa3aTcJIEM, norapn(bM qucia, CUHYyC,
KOCHHYC U TaHT€HC MPOU3BOJIBHOTO YHCIIA, OCTATOK MO MOIYJIIO, palliOHAILHOE
YUCII0, UppalfuOHAJILHOC YHCJIO, MHOKCCTBA HATYpPaJIbHbIX, LICJIbIX,
palMOHATILHBIX, IEHCTBUTENIbHBIX YHCEN; YMEHHUE UCIIOB30B
IMMPU3HAKH OACIIUMOCTH, HanMEHBIIIUN 061LII/II>'I ACIUTCIIb U HAUMCHBIIICC 06mee
KpaTHOe, airopuT™M EBKiHa pu pelieHuu 3a1a4; 3HaKOMCTBO € Pa3IMuHbIMU
MO3UIMMOHHBIMU CUCTCMAMU CUUCIICHUS; YMCHUC BLIIIOJIHATH BHIYUCIICHUC
3Ha4YeHUI U MpeoOpa30BaHUs BEIPAKEHUI CO CTETIEHAMH U JlorapudmMamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIBHBIX BBIPAKCHHI; yMEHUE ONIEPUPOBATH
MOHSTUSIMU: TTOCJIEIOBATEILHOCTD, apu(MeTHUIECKas Mporpeccus,
reoMeTpHUecKas Imporpeccus, 06CKOHEYHO yObIBaIOIas TeOMEeTprUIecKas
IPOTrpeccusi; yMEHUE 3a1aBaTh MOCIEI0BAaTEIbHOCTH, B TOM UHCIIE C TOMOIIIbIO
PEKYPPEHTHBIX POPMYIT; YMEHUE OTIEPUPOBATH OHITUSIMH: KOMILJIEKCHOE YHCIIO,
COTIPSKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJb U apPTyMEHT KOMILJIEKCHOTO YUCIa,
¢dbopMa 3anmmcu KOMIUIEKCHBIX YHCell (TeoMeTpruiecKasi, TPUTOHOMETPUIECKas 1
anreOpanveckas); yMeTb TPOU3BOAUTH apuPMETHICCKUE ACHCTBHUS C
KOMITIJICKCHBIMU YU CJIaMU; MPUBOJAUTH IPUMECPBI UCITOJIBb30BaAHUSA KOMIUICKCHBIX
YHCEJT; ONIEpUPOBATH MOHATUSIMU: MaTpula 2 X 2 1 3 X 3, onpeaenuTeb
MaTpulbl, I‘GOMGTpI/I‘-IGCKI/II\/'I CMBICIJT OITPCACIIUTCIIA



YMeHue onepupoBaTh NOHATHAMH: PalliOHAIBHBIC, UPPALUOHATIBHEIE,
NoKa3aTeJbHbIC, CTETIEHHBIE, TIorapu(MUIECKUE, TPUTOHOMETPHUECKUE
ypaBHEHUS 1 HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OTIEPHPOBATH MOHATHIMHU:
TOKECTBO, TOXKIECTBEHHOE MPe0Opa3oBaHKe, ypaBHEHUE, HEPABEHCTBO, CHCTEMa
YpaBHEHUI U HEPABEHCTB, PABHOCHIBHOCTh YPAaBHEHNH, HEPABEHCTB U CHCTEM;
YMEHHUE peliaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO Pa3IHUHBIX
IPUEMOB; pelaTh YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C ITApaMETPOM;
NPUMEHSTh YpaBHEHHsI, HEPAaBEHCTBA, MX CUCTEMBI JJISl PEIIEHUS MaTeMaTUYECKIX
3a/1a4 U 3a/1a4 U3 Pa3IN9IHbIX 001acTel HAYKH U peasTbHOM KU3HU

YMeHue onepupoBaTh NOHATHAMU: (QYHKIMS, YETHOCTh (PYHKLIUH,
HNEePHOANIHOCTh (QYHKIMH, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTB (DYHKIIHH,
sKCTpeMyM (YHKITUHU, HAUOOJIbIIICe 1 HAUMEHbIIIee 3HaYCHHS (PYHKIIMH Ha
IPOMEXYTKe, HelIpepbIBHAS (PYHKIHS, aCHMITOTHI rpaduka GyHKIUH, TIepBast U
BTOpast MPOU3BOAHAS (YHKIIMU, TEOMETPUYECKUNA U PU3UUECKUI CMBICT
IPOU3BOIHOMN, TEPBOOOpa3Hast, ONpPEACICHHBII HHTETpall; YMCHHE HaXOAUTh
acUMIITOTHI rpaduka GyHKINN; YMEHHE BBIUUCIIATH POU3BOJIHBIE CYyMMBI,
IPOU3BECHNUS, YACTHOTO U KOMIIO3HUINH (QYHKIUH, HAXOAUTh YpaBHEHHE
KacaTeJIbHOHU K TpaduKy GYHKIHU; yMEHUE HAXOAUTh IPOU3BOIHBIE
9JIEMEHTApHBIX (YHKIHI; yMEHHE HCIIOIb30BaTh IPOM3BOIHYIO IS
uccnenoBaHus (PyHKIHMH, HAXOIUTh HAUOOJNBIINE U HAUMEHBIINE 3HAUCHHS
GyHKIHIA; CTPOUTH TpaK MHOTOWICHOB

UCIIOJIb30BaHUEM allliapaTa MaTeMaTHYeCKOT0 aHaJIN3a; IPUMEHSATh IPOU3BOIHYIO
JUTSL HAXOXKJICHUST HAWUTYYIIIeTO PEICHUS B IPUKJIAJHBIX, B TOM YHCIIE COLUAIBHO-
YKOHOMUYECKUX U (DU3MUECKUX 3a7auaxX; HAXOIUTh TUIOMIAId U 00BEMBI PUTYD C
HIOMOIIBIO MHTErpaja; MPUBOIUTE IPUMEPH MAaTEMAaTHYECKOTO MOJICTTHPOBAHUS C
noMoIkio AU depeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBath NOHIATHAMU: Tpaduk GyHKIMH, oOpaTHas QyHKIIHS,
KOMITO3UIIUS QYHKUUH, TMHEHHas PyHKIUS, KBaIpaTuyHas QyHKIHA,
pannoHanbHast QyHKIUS, CTETIEHHAs (QYHKIHS, TPUTOHOMETPUYECKHE (YHKIIUH,
o0OpaTHbIe TPUTOHOMETpUYECKHEe (PYHKIINH, TOKa3aTeNbHAs U JorapupmMuyecKast
(GyHKIMH; yMEHHE CTPOUTH TpaduKn M3y4eHHBIX (DYHKIMA, BHIIOTHATH
npeoOpa3oBanus rpagukoB QyHKIMNA, HCTIONB30BaTh IPadUKU ISl U3YUCHUS
IPOLIECCOB U 3aBUCUMOCTEH, IPH PELICHUH 3a7a4 U3 APYTUX y4eOHBIX MPEAMETOB
¥ 33/1a4 U3 peajbHOM JKU3HU; BRIpaXKaTh (POpMylIaMH 3aBHCUMOCTH MEXKIY
BEJIMYMHAMU; HCIIOJIH30BaTh CBOMCTBA M rpaMKK QYHKIUH IS peIIeHHS
ypaBHEHHMIA, HEPABEHCTB U 33/1a4 ¢ TapaMeTpamMu; U300pakaTh Ha KOOPAUHATHON
IUTOCKOCTH MHO’KECTBA PEIICHU YpaBHEHNH, HEPABEHCTB U MX CHCTEM

YMeHue penath TeKCTOBBIC 33a4l pa3HbIX TUIIOB (B TOM YHUCIIE HA IPOIICHTHI,
JIOJIM ¥ 4aCTH, Ha ABMXKEHHUE, pabOTy, CTOMMOCTH TOBAapOB U YCIIyT, HAJIOTH,
3aa4u U3 00JIACTH YIPaBJICHUS JINYHBIMUA U CEMEHHBIMU (PMHAHCAMH);
COCTAaBJISTH BBIPAXKCHUS, yPAaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3a[a4u, UCCIIEJOBATh MOJTYYEHHOE PEUICHHUE U OLICHUBATh MPABAONOJ00HOCTh
Pe3yIbTaTOB; YMEHUE MOJICITUPOBATH peabHbIC CUTYallUH Ha S3bIKE MATEMaTHKH;
COCTaBJIATh BBIPAKEHUS, YPAaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI 110 YCIIOBUIO
3a/1a4M, UCCIIEA0BATH TIOCTPOCHHBIE MOEH C HCIIOIb30BAaHNEM amiapara
anreOpbl, UHTEPIPETUPOBATDH MOJyUYECHHBIN pe3yIbTaT

YMeHue oneprupoBaTh NOHATHAMH: CpeaHee apudMeTHdecKkoe, MeJraHa,
HanOoJIbIIIee M HAMMEHbIIIee 3HAYCHHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOTO HA0OPa; YMEHHE U3BIIEKATh, HHTEPIPETHPOBATDH
UH(OPMALIKIO, TIPEICTABICHHYIO B TaOJIMIIaX, HA TUarpaMMax, rpapukax,
OTPaXKAIOLIYIO CBOMCTBA PEabHBIX MPOIECCOB U SIBICHUN; IPEICTABIAThH
UH(OPMALIKIO C TIOMOLIBIO TaOJIUI] U JHAarpaMM; HCCIIEJ0BATh CTATUCTHYECKHUE
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JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpaUuecKUX METOOB U ANEKTPOHHBIX
CpencTB; TpadUIECKU UCCIEA0BATh COBMECTHBIE HAOTIOCHHS C TOMOIIBIO
JIMarpaMM pacCeMBaHMS U JIMHEHMHOMN perpeccuun

YMeHue onepupoBaTh NOHATHAMMU: CIIy4aiHBIN OIBIT U CIy4aiiHOe COOBITHE,
BEPOSITHOCTh CITy4ailHOTO COOBITUS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM Ipa(hUIECKUX METOJIOB; IPUMEHSATH (POPMYIIBI CIIOKEHUS U
YMHOXXEHHS BEPOSITHOCTEH, (hOpMYJTy TIOJTHOM BepoATHOCTH, hopmyiy bepHyiu,
KOMOMHATOpHBIE (HaKThI U (POPMYJIBI; OLIEHUBATH BEPOSITHOCTH PEATHHBIX
COOBITHI; yMEHHE ONIEPUPOBATh MOHATUIAMU: CilydaiiHasi BEJIMUUHA,
pacnpeneseHne BEposTHOCTEW, MaTEMATUUECKOE OXKUAAHNE, TUCTIEPCUS U
CTaHJAPTHOE OTKJIOHEHHE CIIy4aliHON BEJIMYMHBI, (PYHKIMH PACIIPENCICHUS U
IUIOTHOCTH PABHOMEPHOI'0, IOKA3aTEIbHOI'0 1 HOPMAJIBHOTO paclpeleleHN;
YMEHHE HUCII0JIb30BaTh CBOMCTBA N3yUEHHBIX PACIPENEICHUN Ul pelIeH s 3a1ay;
3HAKOMCTBO C IMOHATUSMU: 3aKOH OOJIBIINX YHCEIN, METO/IbI BHIOOPOUHBIX
UCCIIEIOBaHU; yMEHUE IPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
qrces B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHUE ONIEPUPOBAThH
HNOHATUSAMU: COYETaHHE, IEPECTAaHOBKA, YACIIO COYETAHU, YMCII0 IEPECTaHOBOK;
6uHoMm HploTOHA; yMeHUe MPUMEHATh KOMOMHATOPHBIE (haKThl M pacCy KICHHS
JUI PEeUIeHUs 3ajjay; OLEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; COCTABIATh
BEPOATHOCTHYIO MOJIENb U UHTEPIPETUPOBATh NIOJIYUEHHBIN PE3YyIbTAT

YMeHue onepupoBaTh NOHATHAMM: TOUKA, PsiMast, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA yTia, IVNIOCKUM YroJl, ABYTPAaHHBIN YroJl, TPEXIPAHHbBIN
yToJl, CKpeIUBaIOUINeCs IpsMble, TAPAJUIETbHOCTh U NEPIEHANKYIIPHOCTD
IPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY IPSIMBIMU, YTOJI MEKIY IIPSIMON U
IUIOCKOCTBIO, YTOJI MEX]y IUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH JI0 INIOCKOCTH,
paccTosiHE MEXTy NIPSMBIMH, PACCTOSHUE MEKIY IJIOCKOCTSMU; YMEHHE
UCIIOJIb30BaTh MPH PEIIEHUH 3a]1a4 U3yUYeHHbIE (PAKTHI U TEOPEMBI IIJIAHUMETPUH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYIKAIOIIET0 MUPA; CTPOUTH
MaTeMaTHYeCKUEe MOJAEIH C IOMOIBI0 TEOMETPUUECKUX MOHATUI U BEITUYMH,
pelaTh CBA3aHHbIE C HUMU ITPAKTUYECKHUE 3a1a4U

YMeH#ue onepupoBaTh MOHATHAMU: TUIOMATL GUTYPBI, 00beM (UTYPHI,
MHOTOT'PaHHHK, TPABUIILHBI MHOTOTPAHHUK, CEYCHHE MHOTOIpaHHHKa, KyO,
napajenenunes, npusma, nupamuia, purypa u NoBepXHOCTh BpallleHuUs,
WIMHAP, KOHYC, map, cdepa, miomaas chepsl, miona s TOBEpXHOCTH
UPaMU/IbL, IPU3MBI, KOHYCa, LWIMHIPA, 00beM Ky0a, MPSIMOYTOJIbHOIO
napajuleJenunenaa,

UpPaMU/Ibl, IPU3MBI, HWINHAPA, KOHYCA, 11apa, pa3BepTKa MOBEPXHOCTH, CEYECHUS
KOHYycCa U WINHApPA, NapajeJIbHble OCH WK OCHOBAHUIO, CEUCHHE 111apa,
IUIOCKOCTB, Kacaromasics cepbl, HIINHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHHUE
MHOI'OI'paHHMKA, N300pa’kaTh MHOTOTPAHHUKH, (PUIYPBI U TOBEPXHOCTH
BpallleHUs], UX CEYEHHUs, B TOM YHCJIE C [IOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE
IPUMEHSATh CBOMCTBAa T€OMETPUUECKUX QUTYP, CAMOCTOSTEIBHO (POPMYIHPOBATH
OTIpeNieNIeHus] N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuecKux Guryp, 000CHOBBIBATh MJIM OIIPOBEPIaTh MX; YMEHUE IPOBOIUTH
KJaccu(uKanuio GUryp Mo pa3IudHbIM IPU3HAKAM, BHITIOJIHATH HEOOX0AUMBIE
JIOMIOJIHUTEIIbHBIE TOCTPOEHUS

YMeH#ne ornepupoBaTh MOHSATHIMH: ABMKEHHE B IPOCTPAHCTBE, IMapauIeIbHBIN
MEPEHOC, CHMMETPHSI Ha TJIOCKOCTH M B POCTPAHCTBE, TOBOPOT, IPeoOpa3oBaHue
noa00us1, mo00HBIe PUTYPHI; YMEHHE Paclio3HABATh PABHBIC U TIOI00HBIC
(GUrypsl, B TOM 4uCIie B IPUPOJIE, HCKYCCTBE, apXUTEKTYpe; UCIIOIb30BaTh
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reOMETPUUECKUE OTHOLICHHUS IIPU PEIIEHUH 3a/1a4; HAaXOAUTh T€OMETPUUYECKHE
BEJIMYMHBI (IJIMHA, YTOJI, IJIOIab, 00bEM) IIPU PELICHUH 33734 U3 IPYTUX
y4eOHBIX IPEAMETOB U U3 PEalbHOM KU3HU; YMEHHUE BBIUMCIIATh T€OMETPUYECKHE
BEJIMYMHBI (IMHA, YTOJI, IJIOIa (b, 00bEM, IIJIOIIA b IOBEPXHOCTH ), HCIIOIb3YS
U3y4eHHbIE (POPMYJIBI U METO/IbI, B TOM YHUCIIE: TUIOIAAb TIOBEPXHOCTH
OUpaMU/Ibl, TPU3MBI, KOHYCa, HWIMHIPA, IJIoaas chepsl; 00beM Kyoa,
IPSAMOYTOJIBHOTO Napajuleenumeaa, MMpaMu/ibl, IPU3MBI, HUJINHAPA, KOHYCa,
I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00EMOB OJOOHBIX (DUTYD

YMeHue onepupoBaTh NOHATHAMU: IPSIMOYTOJIbHAs CCTeMa KOOPAUHAT, BEKTOD,
KOOPJAMHATHI TOUYKH, KOOPIAWHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YUCJI0, pa3jioKeHNe BEKTOpa Mo 0a3ucy, CKaIsipHOE IPOU3BEICHHUE,
BEKTOPHOE MPOU3BEICHUE, YTOJ MEXK/1Yy BEKTOPAMHU; YMEHHUE UCIIOIb30BAaTh
BEKTOPHBIN ¥ KOOPAMHATHBIN METOJI IS pEIIEHHUS] TEOMETPUYECKUX 3a/1ad U
3aja4 APYruxX y4yeOHBIX MPEIMETOB

YMeHue BbIOUpaTh MOAXOAAIINN METOA AJIs PEIIEHUs 3a1a4K; TIOHUMaHHUe
3HAaYMMOCTH MaTeMaTHUKU B U3YYCHUHU MPUPOIHBIX M OOLIECTBEHHBIX MTPOIIECCOB U
SBJICHUI; yMEHUE paclo3HaBaTh MIPOSBICHNUE 3aKOHOB MaTEMaTHKH B HCKYCCTBE,
yYMEHUE IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUHA POCCUICKON U
MHUPOBOW MaTEMaTUYECKON HAYKHU

IlepeyeHnb 3Jj1eMEHTOB collep:KaHus, poBepsieMbix HA EI'D mo maremaTtuke

Kon
1

1.1
1.2
1.3
1.4
1.5

1.6
1.7

1.8
1.9
2
2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

[IpoBepsieMbIil 2JIEMEHT COAEpKaHUS

Yucna u BEIYUCICHUS

HatypanbHble u niensle yncna. [Ipu3Haky JenMMoCTy HEabIX YUCE
Pannonanbubie yncina. OOBIKHOBEHHBIC U ACCATUYHBIC APOOU, TIPOIICHTHI,
OCCKOHEYHBIC TTEPUOANIECKUE APOOH

Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apudMeTHIecCKuMu
KOPHSIMU HAaTypaJIbHOM CTENEHU

Crenens c 1enbIM nokaszaresieM. CTeneHb ¢ pallMOHAIbHBIM TOKA3aTeIEM.
CBoiicTBa cTENEHU

CuHyc, KOCUHYC U TaHT'€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC,
ApPKTaHI€HC YHCIIOBOTO apryMEHTa

Jlorapudm uucna. JlecaTuaHbIC U HATYPATBHBIC JTOTApU(HMBI
HetictButenbHble uncia. ApudMEeTHIECKUE ONEepaIlii C IeUCTBUTEIBHBIMU
yucnamu. [IpuGnmkeHHbIe BEIUMCICHHMSI, IPaBUIIa OKPYTJICHHUS, IPUKHUIKA U OIICHKA
pe3yapTaTa BEIYUCICHUN

[IpeoOpazoBanue BbIpaeHUI

KommiekcHble uncna

YpaBHEHUs U HEPABEHCTBA

[lenbie 1 IpOOHO-paLIMOHANBHBIE YPAaBHEHHS

Uppanmonanbubie ypaBHEHUs

TpuronomeTpudeckue ypaBHEHHs

[TokazarenbHbIC U JTOTapUDMUYECKUE YPABHEHUS

[{enbie u 1poOHO-pallMOHATbHBIE HEPABEHCTBA

HppanuonaibHble HEpaBEHCTBA

[ToxazarenbHble U Torapu(pMUUECKHE HEPABEHCTBA

Tpuronomerprueckue HEpaBEHCTBA

CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeuTenb MaTPUILbI
OyHKIWH U TpaduKu



3.1

3.2

33

34
3.5
3.6

3.7
3.8

4.1
4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oynknus, crocoosl 3ananus yskuu. ['padux pyrknuu. B3anmuao oOpaTHbie
¢ynkuuu. YetHsle 1 HeueTHbIe QyHKIMU. [leproanueckue GpyHKIuMI
OO6nacth ornpeesieHnsl 1 MHOXKeCTBO 3HaueHui Gpynkimu. Hynmm dyskmmm.
[IpomexxyTkH 3HaKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIHU.
MaxkcuMymbl 1 MUHUMYMBI pyHKIMU. Hanbosnbiiee 1 HanMeHblee 3HaueHne
(GYHKIHU Ha TPOMEXKYTKE

CrenenHas (yHKIHS C HATYPAJIBHBIM U LIETBIM MOKa3arenaeM. Ee cBoiicTBa 1
rpa¢uk. CBoiicTBa U rpauK KOpHS N-0i CTETIEHU

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu

[oxa3zaTtenpHast u norapudmuyeckas QyHKIIUH, UX CBOWCTBA U I'paduKu
Touku pa3peiBa. AcuMnTOoTH rpadukoB GyHKIHH. CBOWCTBA (HYHKIIUH,
HETPEPHIBHBIX HA OTPE3Ke

ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHU MOCJIEA0BATENLHOCTEN

Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmysa CI0XKHBIX MPOLIEHTOB

Hayana maremaTndeckoro aHanunsa
[IpousBoanas ¢pynkuuu. [IponsBoaHbIE 31€MEHTAPHBIX (PYHKITHI
[IpumeHeHne MPOU3BOIHON K UCCIIeIOBaHUIO (DYHKIIMA HA MOHOTOHHOCTD U

9KCTPEMYMBI. HaXO)KI[GHI/Ie HanOOJIBIIET0 U HAUMEHBIIIETO 3HAUYCHUS (bYHKHHH Ha

OTpE3Ke
[TepBoobOpasnas. UaTerpan

MHoxecTBa U JIOTHKa

MHoecTBO, Onepaluy HajJ MHOXKecTBaMu. J(narpamMmel Ditnepa — BenHa
Jloruka

BeposTHOCTb 1 cTaTucTHKa

OnucarenpHas CTaTUCTHKA

BepostHocTh

KomMmOunaropuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsimMble ¥ TJIOCKOCTH B MPOCTPAHCTBE

MHOrorpaHHUKH

Tena v MOBEpXHOCTH BpAILEHUS

KoopauHatsl 1 BEKTOPBI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.Aranacs, JI.C. 'eomerpus 10—11 [Tekcr]: yue6. ns obmeodbpas3oar.
yupexaenuit/ JI.C. AtanacsH, B.®. byty3os, C.b. Kagomiies. — M.: [Ipocsernienue,
2014

2. Y4eOHUK 1 3aIaUHUK «AJrebpa U Havajla MaTeMaTu4deckoro aHaiauza. 10
kiacc. 11 knace. bazoBbiii 1 yriryoneHHbIN ypoBHU» A.I'. Mopakosuy, B.I1.
CemenoB, MockBa «MHemo3uHa» 2019r. Beimyck

METOAUYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIA
3. «Anrebpa u Hauana ananuza. 10 kmacc. [IpodunbHBIA yPOBEHD.
Kontponbsasie padotsi» B.U. I'mu30ypr, MockBa «Muemo3una» 2019r. Beimycka
4. 3us, b. I'. JIugaktndeckue matepuaisi o reomerpun st 10 k. [Teker] / b. T
3uB. - M.: [Ipocsenienue, 2015.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. Poccuiickas anekTpoHHas mkosa. https://resh.edu.ru/

2. «Yun.py» — https://uchi.ru/

3. «unekc. Yuebnuk» https://education.yandex.ru/home/

4. «AKmacey . https://www.yaklass.ru/

5. ®okchopn https://foxford.ru/about

6. «Cupuyc. Onnaiiny . https://edu.sirius.online

7. «Mapkerneiic 00pa3oBaTeJbHBIX YCJIYD»

8. «Aunpexey, «1Cy», «Yun.py», «Ckaiienry», «Koasapacy,
n3narenbeTBO «lIpocBemenue» u apyrue. https://elducation.ru/
9. «MuTepuerYpox» —. https://interneturok.ru/

10. OGpa3zoBatenpHas miatdopma «Jlekta» . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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