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HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamMma mo yuyebHoMy Kypcy «l'eomerpusi» cocTaBieHa B
ITOJTHOM COOTBETCTBUHU C:

— @epnepanbHONl  00pa3oBaTENbHONM  MPOrpaMMON  CpEIHEro  OOIIero
oOpa3oBaHUs, YTBEPKICHHOW TMpHKa3oM MMUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoii ®enepanmu ot 18.05.2023 Ne 371 "OO6 yTBepxkIeHUU
dbenepasibHOM  00pa3oBaTENbHOM  MPOrpaMMbl  CPEIHEr0  OOIIEero
oOpa3oBanus" (¢ M3MEHEHUSIMH, BHECEHHBIMHU MpUKa3oM MUHHCTEpPCTBA
npocsenieHust Poccuiickoit ®eneparuu ot 01.02.2024 Ne 62, ot 19.04.2024
Ne 171, ot 09.10.2024 Ne 704).

['eomeTpus sBisieTcs OIHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPEIHErO
oOmero oopa3zoBaHusl, Tak Kak 00ECEeYMBaET BO3MOKHOCTh U3yUYECHHS JUCIHUIUIMH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH W MPEAMETOB T'yMAHUTAPHOIO IUKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHpYEMOE  MpU  U3YYEHUH
O0y4arolMMUCS MOHSATUHHBIX OCHOB I€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IPU PEIICHUH T'€OMETPUUYECKUX
3a/lady, YMEHHE BBIJIBUTaTb M ONPOBEPrarh TUIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSL TIPU PELIEHUM 337a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTHU
dbu3nUecKux 3aaad.

[{enb ocBoeHus nporpamMmbl yueOHOro Kypea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE WHAMBHUIYAJIbHBIX CIIOCOOHOCTEH oOOyyarommxcs mpu
M3YYEHUU T€OMETPHUH, KaK COCTaBIIAIONIIEH MpeaMeTHO ob0nact «MaremaTtuka u
nHpopmaTrka»  yepe3  O0eCleueHHEe  BO3MOXKHOCTH  NPUOOPETEHHS U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX TEOMETPUYECKUX 3HAHUM W JCHCTBUH,
crenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPodheCCUOHATBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSIIOUIMMU U YCUITMBAIOIIMMH KypC 0230BOT0 YPOBHSI, SBJISIOTCS:

pacuIMpeHue MpeICTaBICHUs 0 TEOMETPUU KaK YacTH MUPOBOM KYJIbTYpPhI U
(dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEISAX, MO3BOJISIONIMX ONHUCHIBATH W HU3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHUE MOHATUIHOIO armapara 1o pa3ieiry
«CtepeomeTpus» yueOHOT0 Kypca reOMeTpuH;

dbopMmupoBaHHEe  yYMEHHS  BJIAaJeTh  OCHOBHBIMU  TOHSATHSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W KX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn ¥ yMeHHE HUX NPUMEHSTh, YMEHHS JIOKAa3bIBaTh TEOPEMbl M HAXOAUThH
HECTaHJIapPTHHIE CIIOCOOBI PEIICHU 3a/1aY;



dbopMHupOBaHE YMEHHS PACIIO3HABATh HA YEPTEKAX, MOACISIX U B PEATHHOM
MHUpPE MHOTOTPAaHHUKU M TeJa BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJEIIH;

dbopMHpoBaHUEe MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTUYeCKUX Teopuil, (popMUpOBaHME MOHUMAHUS POJM AKCUOMATUKHU MPH
IIPOBEJCHNUN PACCYXKICHUM;

dbopMHpOBaHUE YMEHUS BIAJCTh METOJAMHU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX MPUMEHSTh, MPOBOAUTH JI0KA3aTEIbHBIE PACCYXKICHUS B
XOJI€ PELICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAECPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  IPH
000CHOBAaHUY MAaTEeMaTUYECKUX YTBEPKJICHUM U POJIM aKCHOMATUKHU B TIPOBEJCHUU
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPUICHCTBOBAHUE HHTEIUICKTYAJIIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM 00ydJaromMxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHue (PYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHHUSI pPaclo3HABaTh TMPOSIBIICHUS TEOMETPUYECKUX TMOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaANbHBIX KU3HEHHBIX CUTYalUSX W MPU U3YUYECHHUH JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUSI PEATbHBIX CHUTYallMM, HCCIEIOBAHUS TOCTPOCHHBIX MOJICIICH,
WHTEPIIPETALUU MOJYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl HW  KOOpPAWHATBHLI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUU HA YIIIYOJIEHHOM ypOBHE OOYYEHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMupoBaHUE JIOTUYECKUX YMEHHMH  pachpenensercss He  TOJIbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 Togam oOydenus. Coaep:kanue o0pa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIAMETHBIM pe3yibTaraMm ocBoeHusi DenepanbHOl padodeit
MPOTPaMMBI, paclpeeIEHHBIM IO ToJaM OOY4YeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIIBHBIM BOTIPOCAaM O0yUarOIIHecs
oOpamiaJuch HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
Tr€OMETPUYECKUMH MOHSATHUSIMHU U HaBBIKAMU TMOCIICIOBATEIBHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJarONuXCsl, pacIupsis U yriyosss
e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4eHUIO TEOMETPUU Ha YIiyOIEHHOM YPOBHE MO3BOJISET:



co3gath ychmoBus s guddepeHnmanmm  O0ydeHHS,  MTOCTPOCHHUS
WHIUBUIYAIbHBIX 00pa30BaTElIbHBIX MporpamM, OO€CIeYUuTh YIiyOJEHHOE
U3y4eHHE T€OMETPUHN KaK COCTaBIISIONICH yueOHoro nmpeamera «MaTteMaTHukay;

MOJITOTOBUTH OOYYAIOMIMXCA K MPOJODKCHHUIO HM3YYCHHS MaTeMaTUKH C
yuétoMm BbIOOpa Oymymiel mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXTY
o0uM 1 ipoecCHoHaTFHBIM 00Pa30BaHUEM.

Pabouas mporpamma mo yudeOHOMY Kypcy «I['eomerpusi» Qopmupyercs c
yuetoM paboueid mporpammbl Bocmutanuss MBOY COII Ne22. Dta paborta
OCYILIECTBISIETCS B CIEAYIOMUX Gopmax:

— [lobOyxnenue oOyuaromuxcst coONI0aTh Ha YPOKE OOIIENPHHSITHIC
HOPMBI ~ TIOBECHHWsS,  TMpaBuWia  OOMIEHWS  CO  CTapUIUMH
(memaroruyecKUMH pabOTHUKAMH) U CBEPCTHUKAMH (00yJarOIIMMUCS),
MPUHITUIBI Y4€OHON AUCIUIUIMHBI U CAMOOPTaHU3AIUH.

— IlpuBneuenue BHUMaHUS OOYYAIOIIUXCS K IIEHHOCTHOMY aCHEKTy
M3y4aeMbIX Ha YPOKax MPEIMETOB, SIBIICHUN, COOBITUH Yepes:

— JEMOHCTpalMi0 O00yYarolMMcsl MPUMEPOB OTBETCTBEHHOTO,
IPaXJTaHCKOTO TIOBEICHHWS, TPOSBICHHS YEIOBEKOIIOOUS U
T00pOCEepPACYHOCTH;

— oOpaiieHre BHUMaHUS Ha SPKUX JIesITelIed HayKH, CBSI3aHHBIX C
W3y4aeMbIMH B JaHHBIA MOMEHT TEMaMH, Ha TOT BKJIAJ,
KOTOpPBIA OHM BHECIH B PA3BUTHUE HAIIEH CTPaHbl U MHUpa, HA
JIOCTOMHBIE TMOApPaKaHWUS MPUMEPHl WX YKU3HH, HA MOTHUBBI UX
MOCTYIIKOB;

— WCTOJB30BAHME Ha ypokax WHGOPMAINK, 3aTparuBaroIen
BaKHBIE COIMAIIbHBIC, HDABCTBEHHBIC, STHICCKHE BOIIPOCHI.

— Hcnonb3oBaHWE  BOCIMUTATENIBHBIX  BO3MOXXHOCTEW  COJAEpPKaHUS
y4ueOHOro npeamMerta st PopMHUPOBAHUS Y O0YHAIOLIUXCA POCCUMCKUX
TPaJAWIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX W  COIMOKYJIBTYPHBIX
LEHHOCTEH Yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB MJIsi YTCHHS,
npoOJIEMHBIX CUTYyalUi A7t 00CYKJIEHUS B Ki1acce.

— HuunuupoBanue 0oOCYXKIEHUM, BBICKA3bIBAHUW CBOETO MHEHHS,
BBIPAOOTKU CBOETO JIMYHOCTHOTO OTHOIICHUS K U3YYaeMbIM COOBITHSIM,
SIBJICHHUSIM, JIUIIAM, MPOM3BEICHUSIM XYJIOKCCTBEHHON JUTEPATyphl U
UCKYCCTBA.

— BxiroueHne B ypOK HTPOBBIX TPOIEAYpP, KOTOpPHIE TOMOTAlOT
MoJIIepKaTh MOTHBAIMI0 OOYYAIOIMIMXCS K TIOMYYCHHUIO 3HAHUM,
HaJQKUBAHUIO TO3UTHUBHBIX MEXKIWYHOCTHBIX OTHOIICHWHA B KJacce,
MOMOTAIOT YCTAaHOBJICHHUIO JOOpOKEIaTeNbHOW aTMOC(hephl BO BpeMs
ypOKa.



— Ilpumenenne Ha  ypoKe  MHTEpPAKTUBHBIX  (QopM  paboTHl,
CTUMYJIMPYIOIINX O3HABATEIbHYI0 MOTHUBALIUIO 00YYarOIINXCSI.

— Ilpumenenne rpymnmoBoil paboTel WiIKM pabOTBl B Mapax, KOTOpHIE
CIIOCOOCTBYIOT ~ Pa3BHTHIO  HABBIKOB  KOMaHIHOW  paboThl H
B3aMMOJICHCTBHIO C APYTUMH 00YYaIOLIIMHCH.

— Bri06op u ucnonb3oBaHKE HA yPOKaX METOA0B, METOIHMK, TEXHOJIOTHUH,
OKa3bIBAIOUINX BOCIUTATENbHOE BO3ICWCTBME HAa JUYHOCTh B
COOTBETCTBHUHM C BOCIUTATEIbHBIM HJEAIOM, LENbI0 M 3aJad4aMu
BOCTIUTAHUS.

— HuunuupoBaHue H TMOAJCPKKA HCCIEIOBATEIBCKOW JESATEILHOCTH
IIKOJILHUKOB B (OopMe  BKIIOUYEHUS B  YPOK  Pa3IUYHBIX
UCCIIEIOBATENbCKUX 3a/IaHUi, YTO JAaeT BO3MOXKHOCTh OOYYaroIIMMCs
IpUOOPECTH HABBIKK CAMOCTOSITENILHOTO PEIIEHUS TEOPETUYECKOM
npo0JyieMbl, T€HEpUPOBaHUA U O(GOpPMIIEHUST COOCTBEHHBIX THUIIOTE3,
YBOXHUTEIHBHOTO  OTHOWIEHUS K UYyKUM HJeAM, MTyOJIHMYHOTO
BBICTYIUICHHS, ApPTyMEHTUPOBAHMSI W OTCTaWBaHUS CBOCH TOUYKH
3pEeHHUS.

— YcTaHOBIIEHHE YBaXHUTEIbHBIX, JIOBEPUTEIBHBIX, HE(HOPMaTbHBIX
OTHOILIEHUH MEXAY YYMTEIEM U YYCHHMKaMH, CO3/IaHHE Ha YpOKax
HIMOLIMOHAIBHO-KOM(OPTHOM CpPEIbI.

OOmiee 4YUCIO dYacoB, OTBEAEHHBIX JUIsI HM3y4YeHHS Y4YEOHOro Kypca
«I'eometpust» cormacHo yuebnomy tiany B MBOY COII Ne22, cocrasnsier 204
yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 yaca B
HEJICITIO).



COJEPXKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ cTepeoMeTpuu. Touka, InpsMas, IIOCKOCTH,
npocTpancTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUeEcs,
NapajulelibHble W CKpeluBaromuecss mnpsmele. [IpU3Haku CKpemumBarOmmxcs
npsmbIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapalIe/IbHBIE
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSMBIX, IAPAIUICIIBHOCTD IPAMON
u 1ockoctu. [lapamiensHoe M UEHTpaTbHOE MPOECKTUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajjIeNIbHOrO MpoeKTUpoBaHus. W3o0paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaieapbHOCTh IUIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W IEPIECHAMKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOH
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  HOpoeKuus  GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: TMPU3HAK  IEPIEHIMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSIMOM U IJIOCKOCTBIO, ABYTPAaHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbI U MHOTOIPAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukKoOB, pa3BEpTKa MHOrorpaHHuka. Ilpumsma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, NOPSAMOYTOJIBHBIM — MHapajulesenuIe] W €ro  CBOWCTBA.
Kparuaiimme myTd Ha TOBEpXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupammpa: n-yrosbHas nDUpaMuaa,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa pé0ep M OOKOBBIX TIpaHei
IIPaBWIBHOW mnupamuzbl. l[IpaBuinbpHbIE MHOTOIpaHHMKH: IPaBUJIbHAS IIPU3Ma M



IIpaBWJIbHAs IMPAaMHIA, TNPABUIbHAS TPEYIrOJIbHAS IHpPaMHIAa W NPABUIIBHBIN
TeTpa’dap, KyO. IlpencraBieHne o npaBUIBHBIX MHOTIOTPAHHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIA/b OCHOBaHUI, TeopeMa O OOKOBOl TMOBEPXHOCTH NPSIMON MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABHIBHOM MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJEMEHTBI CHUMMETPUHM  IPAaBHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IPaBUJIBHOM MHOTOTPAHHUKE: CHUMMETPHS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpPHsS NPaBUIBHOU
MTAPAMHUJIBL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IPOTHUBOIIOJI0KHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[loHATHE KOMIUTAaHApHBIE BEKTOPBL. [IpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTusi: TUIMHApPUYECKAss TMOBEPXHOCTh, KOHWYECKAash MOBEPXHOCTB,
chepuueckas TOBEPXHOCTh, OOpasyromue moBepxHocTed. Tema BpareHwus:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnosioxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHOBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
OpSIMOYTOJIBHOTO Tapajienienumneaa M cienctsus u3 He€. O0bEM mpsMol u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OO0BEM IIapa U MIapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u cdepsl mnockoctsio. [loHsATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ dJacTel.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJICH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpaszoBanue mnomodusi, romoreTusi. Pemienue 3amady Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPALLCHUS: CEUCHUS LUJIMHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS 11apa, METObl MOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuy HaJl BeKTOpamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXEHUA. [IpsiMmoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIA METOJA MpPU PEHIEHUH TE€OMETPUUYECKUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OtoOpakeHus. [[BKeHUS W paBEHCTBO (uryp.
OO6uue cBoiicTBa JBMXKEHUM. Buabl JBWXEHUN: TapauieNbHBIA MEpPEHOC,
LHECHTpaJIbHAsE CUMMETPHS, 3€pKaAJIbHAsI CHUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJTYBJIEHHBIV YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULIUU 00YUYaIOLIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOlecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoUeaAyp TIpaxAaHcKoro oOmiecTBa (BbIOOpBI, ONPOCHI U JIPYro€), YMEHHUE
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUHUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaT€MaTHUKH, LIEHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUICKUX MAaT€MAaTUKOB U POCCUHMCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HAyKaxX, TEXHOJIOTHAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUICKOT0O Hapojaa, chOpMHUPOBAHHOCTb
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C NMPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHW W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PEIICHHUI, PACCyKICHUI, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHS TNPUMEHSATh MaTeMaTUYeCKUE 3HAHUS B
MHTepecax 3/10pOBOro U 0e30MmacHoro oopasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTbh), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYAOIIOOUs, MHTEpeC K
paznmuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpUIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHE BIIMSHUSA
COITMAILHO-?KOHOMHUYECKUX IPOIIECCOB Ha COCTOSTHHUE MPUPOIHON M COIMATBHOM
Cpebl, OCO3HaHUE II100AIBHOTO XapaKTepa IKOJIOTUUECKUX MPo0IJieM, OpUeHTAIUS
Ha TPUMEHEHHME MATEMATHUYECKUX 3HAHUW IS pelieHus 3agady B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYMKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKH W OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeloBEUeCKOW AesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS IUBUJIM3ALMM, OBJIAJCHHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpeICTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUH MEXAy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  NPEoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHHSX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUIM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBaTh apryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHus y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUM C  Yyué€ToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKkue 1eHCTBUA:



UCITIOJI30BaTh BOIPOCHl KAaK MCCIEI0BATEIbCKU HHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIKE  MPOTUBOpEuYne,  Mpodsemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSATEIBHO CIUIAHMPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHNUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BbEKTa, SIBICHHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, WCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIPOLIECCa, & TaKKE BbIIBUIATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUIUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(OPMAIMIO PA3JIMYHBIX BHUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPENCTaBIATh €€ B pazIu4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uHpopmanuu 1o CaMOCTOATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUU C YCIOBUSMU U
HeNsiMU  OOLIEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX IAaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IOHCK
peleHns, COIOCTaBIATh CBOM CYXICHUA C CYXKIACHHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jiM4Me M CXOACTBO MO3ULMN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4i, BHIOMPATh CIIOCO0 peLIeHHs ¢
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJ€Th HABBIKAMU  IIO3HABATENbHOM  pediekcuu Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIHUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca W pe3ysbTara pelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH [P PELICHUM 3a]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBHUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh 1€Jb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM padoOThl, pacupenensiTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAaTb NPOLECC U pe3yiabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaAeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOEro BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMH, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pAacmo3HAaBaTb OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpU3MA,
nupamuja, NpsMOYToJIbHBINA Mapajuiesenumnes, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHHS  JiA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAJIbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBAaHKUE (UTYpP HA IJIOCKOCTh, BBIMOIHATh U300pakeHUst QUryp
Ha MJIOCKOCTH;

e CTPOUTH CEYECHUS MHOTOTPAHHUKOB PAa3JIMYHBIMM METOAAMU, BBIIIOJHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMAAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpU3Ma,
nupamMua), FCOMETPUUYECKUX TEJ ¢ TpUMEHEHUuEM (HOopMyIT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUW U
HaXO0XXJICHUE TECOMETPUYECKUX BEIMYHH, MPUMEHSS W3BECTHBIE METO]IbI
IIPU PEIICHHN MaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrpaMMHBIE CpPEACTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPEOoOPa30OBBIBATH M HHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUSA HaA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh U3y4YCHHBIC MOHSTUS B
npolecce TIOMCKa PEeUIeHHs] MaTeMaTH4eckd  CcOopMyIMpOBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEajbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C UCHOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, peliarb MpPakTUYECKHUE 3aJlayd,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMHU, CBS3AHHBIMH C IHJIAHIPHYECCKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSIMHU, CBSI3aHHBIMU C TEJIaMU BPALICHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tela BpalleHus (UUIUHAp, KOHYyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI JJIEMEHTOB MHOTOTPDAHHUKOB WM TEJN BpalICHUS,
O0OBEMBI U IUIONIAJIA TMOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSMHU, CBS3aHHBIMU C KOMOWHAIIUSIMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTpaHHUK, BIHUCAHHBIA B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUIIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAIIMU MTOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MpeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUUYECKHUE 3aa4l Ha BBIUUCICHHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJI BpaIICHUS TIpH
MapajyIeIbHOM  IIEPEHOCE, UECHTPAIBHOM CHMMETPHUHM, 3E€PKAIbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB U TEJ BpAIICHUS: CECUCHHS LWJIUHJpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYCHUS KOHYCa (MapaijiebHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUEHUW: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PEUICHHUsS] CTEPEOMETPHUUECKHX
3a/1a4, TPEANOJIararllinX HECKOJBKO INAaroB pELICHMs, €CIA YCIIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyallud, IPUMEHATh U3yUYCHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  NIPOONEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HCCIIEIO0BAaTh IIOCTPOCHHBIE
MOJEIIM C MCIOJIb30BAHUEM TIE€OMETPUUECKUX IIOHATHUM W TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Tallax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB u (undposBbie)
n/n TeM MPOrpaMMbl Bceero KonTpoakneie oOpa3oBaTe/ibHbIE
padoThI pecypest
1 Brenenue B ctepeoMeTputo 23 2
5 B3anmHoe pacnonoxxenue 5 1
MPSIMBIX B TIPOCTPAHCTBE
3 HapaJIJIeHBfIOCTB IPSMBIX U 8
TUTIOCKOCTEH B MMPOCTPAHCTBE
4 HepneHz[HKyimpHOCTb MIPSIMBIX o5 5
Y TUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16
MHororpaHHUKH 7
BekTopsl B ipocTpaHcTBE 12
3 [ToBTOpeHME, 0606meHPUIe " 5
CHCTEeMaTH3aIus 3HAaHUH
[TpomexxyTouHasi aTTecTanus 2 1
OBUIEE KOJIMYECTBO YACOB I1O 102 8

[TPO'PAMME




11 KIIACC

KosaunyecTBOo 4acoB JIeKTPOHHbIE
B g Kompomme R e
padoThI pecypes:
1 AHaMTHYECKasi TeOMETPHS 15 2
5 [ToBTOpeHwme, O606H.I€Hlfe u 15 1
cHCTEeMaTH3alus 3HAaHUH
3 O0BEM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Imomany nmoBepxHoOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHUs 5
7 [ToBTOpeHwMeE, 0606meHI/UIe u 15
CHCTEeMaTH3alHs 3HAHUH
[TpomexxyTouHas aTTecTanus 2 1
OBLIEE KOJIMYECTBO YACOB I10 102 3

I[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU W CIEICTBHSI M3 HHUX IPH PEIICHUH
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTb HOHATHSAMM: NApaJUIEIbHOCTh U MEPIEHAUKYISAPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yria, JUHEWHBIN Yros JBYTpaHHOIO yIiia, IpagycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOTOIPDAaHHMK, BBINYKJIBIH W HEBBITYKJIBIHA
' MHOT'OI'PAaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, PaBHJIbHBIH MHOTOI'paHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPaHHUKOB (IHMpamulia, HpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupummpoBarb ~ MHOTOTPaHHUKH,  BBIOMpass ~ OCHOBaHHSA  JUIS
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, MTPABUIIbHBIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJlICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIBI IOCTPOSHUS] CEYCHUI MHOTOTPAaHHUKOB, UCIOJB3YS
' METO/]I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOMBI TIPH
7.12 pEelICHHH  CTaHIAPTHBIX MaTeMaTHYeCKHUX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUH MEXIy ABYMs TOYKAMH, OT TOYKH IO TPSMOH, OT TOYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TPSMBIMU
Pemate 3a7aun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO oOpas3iam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKAE METOMBI TIPH

pEeIICHNH CTaHJAPTHBIX MaTEeMaTUYeCKHX 3a7ad Ha BBIYHCICHHUE YTJIOB
MEXY CKPEIIUBAIOIIUMUCS NPSIMBIMU, MEXIY MPSAMOM U IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,

7.14 nupamMpa) ¢ NpUMEHEHHEeM (OpMYIl, BBIYHCISATH COOTHOIICHUS MEXKIY
IUIOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHAMU: CUMMETPHUsI B IPOCTPAHCTBE, LEHTP, OCb H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpBI
W3BnekaTtp, mnpeoOpa3oBbIBaTE W HMHTEPIPETUPOBATh HH(POPMAIHUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, IMpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (aKThl I PEUICHUS CTEPEOMETPUYECKUX
7.17 3a7a4, MPEANOJJArarlliuX HECKOJIbKO IIAaroB pPELICHUS, €CIU YCIOBHS
NPUMEHEHHS 33J]aHbI B SBHOH popme
718 [TpumensaTs mpocTeiine HpOrpaMMHBIE CpEICTBA M JIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIIEHUH CTEPEOMETPUIECKHX 3314
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUPOJE U
' KU3HH, PAcllO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOyYeHHbIE 3HAHUS HAa NMPAKTUKE: aHAJIM3UPOBATH pealibHbIC
CUTYallMH ¥ MPUMEHSATh U3YYCHHBIC TIOHSATHS B MPOIECCE MMOMCKA PEIICHHS
MaTeMaTHYeCKH C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIIMPOBATh PEabHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIIEJOBATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM F€OMETPUYECKUX MOHATHHA U TeopeM, ammapara anreopsl,
pemaTb ~ MpakTHMYeCKHE  3aJaud,  CBS3aHHblE C  HaXOXXICHUEM
reOMETPUUYECKUX BEITUYNH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 ['eomerpust
OnepupoBaTh NOHATHAMM: IMJIUHIPHYECKAss MOBEPXHOCTh, 0Opasyrollue
6.1 WINHAPUYECKOM TMOBEPXHOCTH, IMJIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pasyrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHST TSN BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepbl U MITOCKOCTH
OnepupoBaTh NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTa CETMEHTa, IIApOBOM CJIOH, OCHOBaHHME IMAPOBOTO CIIOS, BBICOTA
IapOBOTO CJI0S, APOBOU CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHMIANM  MOBEPXHOCTEH TN  BpAIlICHUS,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHHK HIIA TEIO
BpalleHus

BBIYHCIATE COOTHOIICHHUS MEXKY IIOMAJISIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (QUTYypHl OT PYKHM M C NPHUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYEHHUS TeI
BpallCHUs

W3BnekaTb, HHTEPHPETHPOBATH M IpPeoOpa3oBbIBaTh HH(GOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh TeoMeTpudeckre (QaxKThl IS PEUICHHs] CTEPEOMETPHUECKHUX
3aja4, MPEINOoJaraloliiX HECKOJbKO IIIaroB pEeIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKECHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/H[ BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHHU
o0ramaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJuICICITUIICAA TTPH CIIOKECHUU BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOPAMH, CKAJIIPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxomuth cymMy BEKTOpPOB M MpPOM3BEICHHE BEKTOpPa Ha YHCIO, YIroj
MEX/y BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3azaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT
Pemarp mpocreiiniye reomMmeTpuyeckue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

PemraTs 3aa4u Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH W
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METOAbI npu peIICHNN CTaHAApPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC CpCACTBA U DJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKUX 3a/1a4

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKHU3HHU, paCllO3HABATh MIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsTh MONydYeHHbIe 3HAHUS Ha MPAaKTHKE: aHAJM3UPOBATh peabHbIE




CUTYyallUu U MPUMEHITh U3yUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUs
MaTeMaTH4ecKu cPOpMyIUPOBAHHON MPOOIEMBI, MOAECTUPOBATH PEAIbHbBIE
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEA0BATh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, alrapara ajareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuH. Touka, mpsmas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMATUYECKOM MOCTPOCHUHN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€E pacnoio;keHue NpsMBIX B IPOCTPAHCTBE: MIEPECEKAOLIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M INIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIebHBIE INPSIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapajienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOCcKOCcTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬂpHOCTB HpﬂMOfI N IUIOCKOCTHU: TMECPINCHAUKYIAPHBIC IIPIAMBIC B
MPOCTPAHCTBE, MPSIMBbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYISIPHOCTH MPSMOM U MJIOCKOCTH, TEOpEMa O MPSIMOM MepPHEeHAUKYISIPHOI
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTrOJI MEXKIY MPSAMOU U MIOCKOCTBIO, IBYTPaHHBIN
YToJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 ITIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 IIIOCKOCTH, MTPOEKIUsl GUTYPHI HA
IJIOCKOCTh. [IepreHIMKyIsapHOCTh INIOCKOCTEN: MPU3HAK NMEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTrOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPAaHHHMKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIPDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumnes, NpsIMOYTOJIbHBIN Mapajieenunesa u
ero csoictBa. Ilupamuna: N-yrosnpHas nupamuja, TpaHU U OCHOBAHWE IHUPAMUJBL,
OOKOBas W TOJIHAS TOBEPXHOCTh NUPAMU[bI, MpaBUJIbHAS M YCEUYE€HHas MUpaMHJa.
OnemMeHTbl MNpu3Mbl M nupaMuibl. IIpaBUibHBIE MHOTOIpaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
npaBUiIbHAS TPEYTroJbHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, KyO. IIpencraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’ap U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmuaax, napajijiejacnuicaax, IpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. llinomans
OOKOBOI MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM mpu3Mbl. [1no1mans 00KkoBOi MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUJIBHOM NHPaMHIBI, TEOpeMa O IUIOUIAJN YCEUYEHHOM IUPAMHIBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOMAASIMHU MOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckasi MOBEPXHOCTb, 00pa3yolIne HIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrolue KOHUYECKOM TOBEPXHOCTH, OCh U BEpILIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, Iuamerp, Iouaasr NOBEpXHOCTH cdeprl. B3anmHoe
pacnosoxkeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomanb

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIH OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOlcTBa O0BEMOB Tein. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapajiesienunena u ciueacTsus u3 He€. O0bEM IMIMHIpPA, KOHYCA.
O06BEM mapa u wiomaas chepsl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA MIOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapauleIbHO U NEPHEHIUKYISPHO OCH), CEUEHHs KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXO/AIIEE Yepe3 BEPIIMHY), CEUSHUs 11apa

Bexktop Ha miockoctd M B mnpocTpaHcTBe. (ClIOKEHHWE M BBIYMTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbHasg cucTeMa KOOpJAWMHAT B TpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YToid MeExIy BekTopamu. CkansipHoe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJT ITPHU PELLICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM JOKa3aTCJIbCTB, AJIIrOpUTMaMu pPCHICHUA 3aJday;
yMeHHe (QOpMyIUPOBATH M ONEPUPOBATh MOHATHUAMHU: OIpPEIEICHUE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOMCTBO, NPU3HAK, [0KAa3aTeJbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUeCKONH WHIYKIIUH,
MMPOBOAUTL AO0KA3aTCIbHBIC PACCYKACHUA IIPpHU PCUHICHUHA 3a1a4, OUCHUBATDH
1 JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXKACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  AJis
OnmrcaHusd p€ajlbHBIX IHPOLUECCOB U SIBJICHUU U IIpu pCIICHHUU 3aaa4Y, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBATH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMHM; HCIIONIB30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHSITHSIMH: HATypalbHOE YHUCIO, LIEJI0€ YHUCITO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTENIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK 10 MOAYJI0, PALlMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, IENbIX, pPALUOHAIBHBIX, JIEHCTBUTEIbHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ACTMMOCTH, HAUMEHbBIINH OOt
JenuTenb W HauMeHbllee oOliee KpaTHOe, airoput™M EBkimpa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JINYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBIMIOJIHAThH BBIUMCICHUE 3HAU€HUH U peoOpa3oBaHuUs
BBIP@KEHHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHHE  ONEpUpOBaTh  IMOHATHSIMHU:

noCiaca0BaTCIbHOCTD, apI/I(bMCTI/I‘IeCKaSI nporpeccusda, TreoMCTpuiCCKad




mporpeccusi, OCCKOHEYHO YOBIBAIOIIasi Te€OMETpHUYECKas IPOTPECCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICKCHBIE YHCIA, MOAYJAb W apryMeHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBUS C KOMIUIEKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCTOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HX CUCTEMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBLI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbI C IIApaMCTPOM; TIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHCTCMbI IJId PCIICHUA MAaTEMATUUYCCKHX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (PYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHWYEHHOCTh (PYHKUIUH, MOHOTOHHOCTh
GbyHKLIMH, SKCTpeMyM (yHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAUYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIMS, aCUMOTOTHI rpaduka
GbyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; YMEHHME HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  MPOU3BOAHBIE  CYMMBI, TPOU3BEIEHHUS, YAcCTHOIO U
KOMITO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTellbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIIONB30BaTh MPOU3BOJHYIO Ui HCCIeNOBaHMUA (YHKIHH,
HaXOJUTh HAuOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pelieHusT B NPHUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX U

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaia; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, OOpaTHAs (YHKLINA,
KOMITO3ULMsT (DYyHKUMH, JTUHEHHas QYHKIMSA, KBajgpaTW4Has (yHKuus,
panvoHanmbHass (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPHUYECKUE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH H3YyYSHHBIX
GyHKUIMA,  BBIMOJHATH  TIpeoOpa3oBaHus  TrpadukoB  (QyHKIUH,
UCTOJIB30BaTh TPa(UKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 33134 M3 APYrHX y4YeOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIONIB30BaTh CBOWMCTBA W rpaduKu (YHKIMN JUIS peIIeHUs] ypaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4i U3 00JacTH YIpPaBICHUsS JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHHUS, YPAaBHEHMs, HEPABEHCTBA U UX
CHUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIENOBATh IIOJy4EHHOE pELICHUE U
OLICHUBATh IPaBJONOAOOHOCTh pPE3YIbTATOB;, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAHWMEM  ammapata  anreopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHITHSAMHU: CpeHee apu(MeTHUecKoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHs, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBIeHHYI0 B TaOJIWIIax, Ha auarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANIbHBIX MPOILIECCOB U SIBJICHUM; MPEJICTABIAThH
uH(pOpMAlLlMI0O € TOMOULIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpaduuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TpaIeCcKu MUCCIIEeI0BaTh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCCuBaHUs U JIMHENHOMU perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydaiiHOE

COOBITHE, BEpPOSTHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJB30BaHUEM TIpaUUecKHX METOJIOB; IMPHUMEHSThH
GOpMyIBI CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIy IOJHON
BeposTHOCTH, (hopmyny bepHymm, koMOuHATOpHBIE (aKThl U (HOPMYJIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, NUCIEPCHS W CTaHJAPTHOE OTKJIOHEHHUE
CIIyuallHOW  BENWYMHBI, (QYHKIHUUA paclpeieiiecHus W IJIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN /IS pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJBIIUX YHUCET, METOABl BHIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHUE TPUBOJIUTH MPHUMEPbl TPOSIBICHUS 3aKOHA
OONBINIUX YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUHU,
YHCII0  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYXKACHHUS JUIS PEIICHUS 3a]a4; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIﬁ pe3yiibTart

YMeHHue omnepupoBarb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYHUHA yIia, IDIOCKUN YIroJl, IBYIPaHHbIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HJ'IOCKOCTGI\/'I, yrojia MeExXAay IpsIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY HNPSIMbIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSAMHU; YMEHHME HUCIIONIB30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (1)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaTb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATHUSMU: IJIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapaienenumnesn, MOpu3Ma, NHpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYycCa, LWIMHIpPa, O0BEM Kyoa,
NPSAMOYTOJIBHOTO Mapajulelienuiena, TUpaMUAbl, IPU3MBI, LWIHHIPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IHIUHAPA,

napauiCJbHblE OCH HWJIWM OCHOBAaHHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIpPA, KOHYCa; YMEHHUE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
bopMynupoBaTh ONpeAeNeHUs U3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA

11

YMeHue onepupoBaTh MOHSATHSIMH: JBIKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, TmpeoOpa3zoBaHue MoA00Us, TOA00HBIE (GUTYPBI; YMEHHUE
pacro3HaBaTh paBHBIC W IMOJO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh TE€OMETPUICCKHE OTHOIICHHS TIPU
peIICHUH 3a/la4y; HaXOJWUTh T'COMETPHUYCCKHE BEIUYHMHBI (JTMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUH 3a/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB H
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISTH T€OMETPUUYCCKUE BEITUYHUHBI
(MHA, yroj, IUIOMIAAbL, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOJIB3YS
W3YYCeHHBIE (OPMYJBI W METOJABI, B TOM YHCJE: IUIONAb MOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, MJomaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATH NOHATUAMU: MIPAMOYI'OJIbHAA CHCTCMa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOJd MCKAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCI(TOpHLIfI n KOOp)II/IHaTHLII\/'I METOA

JJI pECHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYyTUX y‘-Ie6HI)IX nmpeaMETOB

YMenue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTO AJid PCIICHUSA 3alav4; IOHUMaHUC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU MPUPOAHBIX H O6H.[€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABJIICHUC 3aKOHOB
MAaTE€MAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPLI MATEMATHUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypallbHOW CTereHu. J{eHCTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enbiM 1nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTEIICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4HcIa. Apu(METHYECKHE ONEepalud C  JeHCTBHTEILHBIMU
17 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenblie n 1poOGHO-paliOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMHU

2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTPUILLbI
3 OyHKIMH U TpadUKH

3.1 Oynknus, cnocoOwsl 3amanus Gyaknuu. ['padux ¢yHxnmu. BzammHo oOpaTHBIE




¢ynkuuu. YétHelie 1 HeuéTHBIe pyHKuuU. [lepuognueckue GpyHKINHA

Ob6nacte ompezaeneHuss W MHOXKECTBO 3HaueHui (ynkuuu. Hymum ¢dyHxnum.

[IpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHass (QyHKLUMS C HaTypalbHbIM M LeNbIM Ioka3aTeneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS N-0 CTENEHN
3.4 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpaduKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOWCTBA U IpauKu
36 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocienoBaTeabHOCTH, CLIOCOOBI 3aaHUs OCJIEN0BATEIbHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro anaiusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenne HanOoNbIIero U HauMEHbIEro 3Ha4eHus (yHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuu HajJli MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OrmcaresibHas CTATUCTUKA
6.2 BepositHOCTh
6.3 Komb6unaropuka
7 CeomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaIlICHHS
7.5 KoopaunaTsl 1 BEKTOpBI
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