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MUHUCTEPCTBO NPOCBEIEHUA POCCUMICKOM ®EJIEPAIIIN

MWHHUCTEPCTBO NPOCBEIEHUSA POCCUMCKOH ®EJNEPALIIIN
Komurer no oopazoBanuio Cankr-IlerepOypra
Anmunucrpanus KpacHocenbckoro paiiona
TI'ocynapcrBenHoe 0101:keTHOE 001I€00pa30BaTEIbHOE YUPEKICHUE
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(I'BOY auneii Ne395 Cankr-IlerepOypra)

YTBEPXIEHA
npukazom 'bBOY nuueit Ne395
Cankr-IlerepOypra

PACCMOTPEHA
MetoanyeckuM 00bETMHEHUEM YUHUTEIeH
(mpoTtokost oT. Ne 1)

oT Ne
ITPUHITA
IlegarornueckuM COBETOM
I'BOY nuues Ne 395 Cankr-IlerepOypra
[Iporokon ot Ne
PABOYAS ITPOT'PAMMA

y4e0Horo Kypca «I'eomerpus»
s 10-11 kaacca cpeanero oo1ero oopa3soBaHusi

Ha 2025 — 2026 y4yeOHBIi roj
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KonnuectBo yacoB 1o yueOHoMy 1iany: 102 gaca (3 yaca B HEZIEIIO)
KonmuecTBo yacoB 1o ¢akTy Ha KOHEI] roja:

BrImonHeHne nporpaMmbl

2025



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpU  H3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPAaHHUKHM M Te€ja BpallEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, pacHpe/eIEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHeM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus juis auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOJDKEHUIO H3YyUYCHUS MATEMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, apAJLIECIBHOCTD TPEX NPAMBIX, IAPAIIICIIBHOCTD IIPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD NPSIMOM U IUNIOCKOCTH: NEPIEHAUKYIISPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbI U MHOTOTPAHHBIC YIJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpanHuka. [Ipusma: Nn-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHass nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOM MHPAMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPU3M, CHMMETPHUS NPABUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHHMH BEKTOpa IO TPEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTesibHas IUIOCKOCTh K cdepe. M3o0pakenue Tten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIAHJpA, TUpaMuabl U KoHyca. O0OBEM Iapa u 1mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BNUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUYEHUI: METOJ CIIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM IEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHat B nmpoctpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TMapaulebHBIM MEpeHoc,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKONM MaTeMaTHUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOrO Hapoaa, chopMUpPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHME COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOaeM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEICTBOM IO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE TMPU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKICHMUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYN;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLICHMBATb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHl MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pazIU4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM - OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJauyd, BBICKA3bIBaTh WJIEH, HAIEJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, X PE3YJbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHbIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaThb INPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY;

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha IJIOCKOCTH,;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJl BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh U3yYCHHbIE MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara anreOpbl, perarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATh MOHSATUSIMHU, CBSI3aHHBIMU C LMJIUHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacro3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmy;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00BbEMaMuU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTbh reOMETPUYECKHUE 33a4M HA BBIYHUCIECHUE YIJI0B MEXKY NPSIMbIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienbHO W NEPIEHIUKYISIPHO OCH), CEUYECHHS KOHYca (MapaijieIbHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUYECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIHYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOWCTBA B IMpOILECCE IOUCKA  PEHICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemaTrb NPAKTUYECKHUE 3a/layd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMPOrpamMmbl Bcero Kontpoapupie | Tpakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsmMbix B 5 1
MIPOCTPAHCTBE
3 [TapaniensHOCTh MPSMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHz[mfynﬂpHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
Vbl u paccTossHUS 16
MHororpanHuKu 7
BexTopsl B mpocTpaHcTBE 12
3 HOBTOPCHHC, 0000I1IeHNe U cucTeMaTU3alus 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Konrpomusre | Mpaxrmseckie (undgposBbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwMeE, O606H.I€Hlf€ u 15 1
CHCTEeMaTH3alus 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JBr>xeHus 5 1
. [ToBTOpeHwue, 0606H16H1f6 u 17 2
cUCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToBTopenue: Teopema Iludaropa Ha
TUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logobue
TPEYTrOJIbHUKOB

[ToBTOpEHME: Yyron Mexay NpsAMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX YepTexax. Mictopus pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPUU

OcHoBHbIE TpaBUiia H300paKeHUs HA
PUCYHKE TIJIOCKOCTH, MapajiebHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsaTus CTCPCOMCTPUU: TOUKA, ITpAMasd,
IJIOCKOCTb, IPOCTPAHCTBO. OcHoBHbBIE
ImpaBujia I/1306pa)KCHI/ISI Ha PUCYHKC




TUIOCKOCTH, MapauIeIbHBIX TPSIMbIX
(OTpE3KOB), cepeAMHBI OTPE3Ka

[TousiTust: mepecexarourecs MmioCKOCTH,
nepeceKaroIuecs npsimMasi v MiIoCcKoCTh;
MOJIYTIPOCTPAHCTBO

[TousiTust: mepecexarouecs MmioCKOCTH,
nepeceKaroIuecs npsmasi 1 MiI0CKOCTh;
HOJIyTIPOCTPAHCTBO

10

AKCHOMBI CTEPEOMETPUHU U TIEPBHIC
cieactBus u3 Hux. CrocoObl 3a1aHust
MPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTRE.
O06o03HaueHUs MPSMBIX U TIJIOCKOCTEH

11

AKCHOMBI CTEPEOMETPUHN U TIEPBbHIE
CJIEICTBUSA U3 HUX

12

AKCHOMBI CTEPEOMETPUHN U TIEPBbHIE
CJIEICTBUSA U3 HUX

13

MHuororpanHuku, n300pakeHue
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

14

MHororpaHHUKH, H300pakeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

15

N300pakeHne ceueHnit mupaMubl, Kyda u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 UxX
pé6pa. N3o0paxeHue nepecedeHms
MOJIY4EHHBIX III0CKOCTe!. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU [[BETAMU

16

N3o00paxeHne cedeHnit mupamuibl, Kyoa u




MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uX
p€6pa. N3o0pakeHue nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

17

N3o0pakeHne ceueHnid MupaMu/ibl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOASAT Yepe3 X
pé€bpa. M3o0pakeHue nepecedecHus
IIOJIY4EHHBIX IIOCKOCTEH. PackpamnBanue
MOCTPOCHHBIX CEUCHHH Pa3HBIMH [IBETAMH

18

N3o0pakenue ceueHuii mupamMusl, Kyoa u
NPU3MBI, KOTOPBIE POXOSAT Yepe3 uX
p€6pa. M3o0pakeHne nepeceueHus
MOJYYCHHBIX TIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

19

Merton ciie10B I TOCTPOCHUS CeUSHUN

20

Meron crnenoB A IOCTPOCHUS CEUEHUM.
CBoiicTBa epecevyeHnuil MpsIMbIX U
IIJIOCKOCTEN

21

Merton cieoB Ui HOCTPOSHUS CEUEHUI.
CaolicTBa niepece4eHnii MpsIMbIX U
IJIOCKOCTER

22

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
MOCTPOCHUS

23

[TocTpoenue ceuenuit B mupamuse, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKUCh LIaroB
IIOCTPOEHUS




24

[TocTpoenue ceueHuii B mupamuze, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

25

[TocTpoenue ceueHuii B mupamuze, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YePTEKEU U 3aIUCh II1aroB
MOCTPOCHHUS

26

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

27

B3anMHOE pacnosiokeHue NpsiMbIX B
npoctpancTBe. CKpelBaroIuecs
npsMele. [Ipu3Haku ckpermBaromuxcs
npsaMeix. [lapanensHble npsiMble B
IPOCTPaHCTBE

28

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTHU IPSIMOI MapasuiebHON

JAHHOM IPSIMOM, IPOXOAIIEH Yepe3 TOUKY

MIPOCTPAHCTBA U HE JIEKAIEH HA JaHHOU
npsMoi. JleMMa o nepecedeHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

29

[TapamiensHOCTB Tpex MpsiMbIX. Teopema o
TpEX MapajuIeNbHBIX NPsAMBIX. Teopema o
CKPELIUBAIOIINXCS NPSAMBIX

30

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOICTBA NapaJlJIEILHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
¢buryp B napaiienbHON MPOSKIIUU

31

IlonsaTus: napaie;ibHOCTb HpﬂMOfI n




IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapajuIeIbHOCTU MPSIMOU U TJIOCKOCTH.
CaBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

32

[lenTpanbHas MpoeKIus. YToJ ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU

33

Yron mexay CKpeluBaroIUMUCS
PSIMBIMU

34

[ToBTOpEHME: yrom Mexay
CKpCIIUBAOIIUMHUC ITPAMBIMU B
IIPOCTPAHCTBE

35

3aayn Ha 10KA3aTEIBCTBO U
HCCIIEIOBAHKE, CBA3aHHBIE C
PacIoJI0KEHUEM MPSAMBIX B IPOCTPAHCTBE

36

FGOMeTpI/ILICCKI/Ie 3aJa4d Ha BBIYHMCICHUC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapajiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEM
B IIPOCTPAHCTBEC

37

[TapannensHble minockoctu. [Ipuznaku
NapajuIeIbHOCTU JBYX IUIOCKOCTEH

38

Teopema 0 napajuieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHIGfI
yepes TOUKY, He MPUHAJICKAILYIO JaHHON
IIJIOCKOCTH U CJIEACTBUS U3 HEE

39

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
MapaJJIEIbHOCTH NPSMBIX IIEPECEUEHUS
IIPU IIEPECEUEHUH [IBYX I1ApaJUIEIBbHbBIX




MIJIOCKOCTEH TpeThei

40

CBoiicTBa mapalIeIbHBIX TIOCKOCTEH: 00
OTpe3Kax MapauieIbHbIX MPSMBIX,
3aKIIIOUEHHBIX MEX]Ty MapaljieIbHBIMU
IUIOCKOCTSIMU; O TIEPECEYCHHH MPSIMOIA ©
JBYMsI MTapaJIeTbHBIMU TI0CKOCTSIMU

41

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

42

[TapannenpHast npoeKuHs, IPUMEHECHUE
TSl IOCTPOCHUS CEYCHHM Ky0a 1
napasienenunena. CBolcTa
napajuieenuInea u mpu3Mbl

43

CTCpeOMeTpI/I‘leCKI/IC H IIPUKIIaTHbIC
3aaa4u, CBA3aHHBIC CO B3aMMHBIM
PacCIoJIOKEHUEM IIPSAMBIX U IINIOCKOCTH

44

KonrtponsHas padora "B3anmuoe

p p

pPacnoioKEeHUE NPSIMBIX U TJIOCKOCTEN B
npoctpaHcTae"”

45

[IepnieHIMKYIAPHOCTD NPAMON U
mockocTy. [Ipru3nak
NEPNEHIUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

46

[Ipu3Hak neprneHANKYIIPHOCTH IPSIMON U
IIJIOCKOCTH KaK CIEACTBUE CUMMETPUHU

47

[lepneHquKyISIPHOCTD MIPAMOM U
mockocty. [Ipusnak




NEePIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

Teopema o CyIiecTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIECH

48 yepe3 TOUKY IPOCTPaHCTBA U
NEePIEHANKYISPHOH K MIIOCKOCTH
[eprienAuKynAp U HAKIOHHAS.

49 [TocTpoeHue neprneHANKyIIsApa U3 TOYKA Ha
IPSAMYIO

50 PaccrosiHue oT TOYKHM 0 MIIOCKOCTH,
paccTosTHUE OT NMPSIMOM 10 MIIOCKOCTH
[eprienAuKyIAp U HAKIOHHAS.

ol [TocTpoenue nepneHuKyspa U3 TOUYKU Ha
IpSAMYIO

59 Teopema 0 TpEX nMepHneHAUKYISIPax
(mpsimast u oOpaTHast)

53 Teopema o Tpéx nmeprneHAnKyIsIpax
(mpsimast u oOpaTHast)

54 OpToroHanbHOE NPOEKTUPOBAHNE

55 JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTI'O yIiia
[TpsMoyronbHbIN napasienenunes; Kyo;

56 U3MEpPEHUs], CBOICTBA IPSIMOYTOJILHOTO
napaJenenunena

57 Teopema 0 AuaroHajiu NPsIMOYTOJIBHOTO
napaesienuneaa u ciecTBue u3 Heé

58 CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO

napauicjicnmicaa




59

Brruncnenue JUIMH OTPE3KOB B Ky0Oe U
PSIMOYTOJILHOM Mapauieenure/ie

60

TpéxrpaHHblil yroJi, HEpaBeHCTBA JJIs
TpexrpanHbixX yriaoB. Teopema ITudaropa,
TEOpPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yIJIa

61

[lepnennukynspHele niaockoctu. CBoicTBa
B3aUMHO IEPIICHANUKYISPHBIX IIJIOCKOCTEN

62

[Ipu3Hak nepnesuKyJIsIpHOCTH
IJIOCKOCTEN; TEOpeMa O MPSMOK
IIEPECEUEHMS ABYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

63

Crioco0bl OITyCTUTH TIEPIICHANKYIISPHI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON psMoi

64

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

65

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

66

[Touck neprneHIuKyIsIPHBIX IPSIMBIX C
MOMOILBIO IEPIIEHIUKYIISPHBIX
IIJIOCKOCTEN

67

CnBur no HenapaenbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

68

FCOMCTpI/ILIeCKI/IC MCTOAbI BBIYMCIICHUA
yria MEXay NpAMbIMA B MHOT'OI'PaHHUKAX

69

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE




MECXKAY CKPEIIUBAOIIUMHACA ITIPAMBIMHA B
MMPOCTBIX CUTYyallUsAX

Brrunciienre pacCTosiHUM MEXIY

70 CKPEITUBAIOIIMMHUCS TTPSIMBIMH C
IIOMOUIBIO NEPIEHANKYIIIPHON INIOCKOCTH

71 DIeMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3NYECKUE JINHNUU Ha 3emiie

79 KoHnTtponbHas padota "Y1ibl u
paccrosiHus"

73 Boinykible MHOrorpanHuku. Teopema
Ditnepa
[loBTOpEHUE: CKpeluBarouecs NpsMble,

74 napajuleIbHbIe MIIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHUKaX

75 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

76 [Ipssmoit napannenenunen,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo

77 IInpamua. Bunel nupamun. I[IpaBunsHas
upaMua
Beinyknbie MHOrorpanuku. Teopema

78 Ouinepa. IIpaBuibHbIE U OTYTIPAaBUIIbHBIE
MHOTOTPaHHUKHU

79 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosTHUM OT TOYKHU J0 IUNIOCKOCTH
CuMMeTpHs B IPOCTPAHCTBE

80 OTHOCHUTEIIBHO IIockocTu. Ilnockoctn

CI/IMMeTpI/Iﬁ B MHOT'OI'paHHHUKax




[TocTpoenue ceueHuit kyoa, MpU3MBI,

81 MPaBUIILHON MUPAMHUJIBI C TTOMOIIBIO 1
OpPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceueHuit kyoa, MpU3MBI,

82 MPaBUILHON MUPAMHJIBI C TIOMOIIIBIO 1
OPTOrOHAJILHON IIPOEKIUU

83 Cucremartuzanus 3HaHul "MHOTrorpaHHUK 1
U €ro AJIeMEeHTHI"

84 KonTtponpHas padora "MHororpaHHUKH" 1

85 [TonsiTHE BEeKTOpA HA IJIOCKOCTH U B 1
MIPOCTPAHCTBE

86 CymMa BEKTOpOB 1

87 Pa3zHocTh BekTOpOB 1

88 [IpaBwiio mapamenenumena 1

89 YMHOXk€EHHE BEKTOpa Ha YHUCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

90 BEKTOPOB, HE JIS)KAMIUX B OJHOU 1
TUTOCKOCTH

91 CkayisipHOE MTPOU3BE/ICHUE 1

92 Brruncnenue yriia Mex, 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

93 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér 1
PAcCTOSIHUN OT TOYKH JI0 TFIOCKOCTH

94 [Tpocreiimme 3aaun ¢ BEKTOPAMH 1

95 [Tpocreiimme 3aaun ¢ BEKTOpAMH 1

96 [Tpocreiimme 3a7aun ¢ BEKTOpaMH 1

97 [Tpocreiimme 3agaun ¢ BEKTOpaMH 1




98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
99 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
100 HroroBast koHTpoOIbHAs paboTa 1
101 Hrorosas kKoHTpoJIbHAS paboTa 1
102 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTuueckue
Bcero H3y4eHusi = oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa 1
Ha IJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Bbruncienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IITIOCKOCTH, HOPMAaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JIuHeliHbIC HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMUPOBAHNE
10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEX1y PSIMBIMH B MHOTOI'PaHHUKAX
11 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMU B MHOTOTpaHHHKaX
12 dopMmyna pacCTOSTHUSA OT TOYKH JI0 1




IIJIOCKOCTH B KOOpAHWHATax

Haxoxnenue paccTosHUN OT TOUKH 10

13
MIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOUKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KoHnTtpoisbHas pabota "AHamuTuyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CeueHusi MHOTOTPAaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MePeCceUeHUs MPSMbIX U
IIJIOCKOCTEMN

19 [TapamienbHbIe IPSIMBIE U IJTIOCKOCTH:
napajuieIbHbIe CEeYeHUs

20 [TapamienbHbIe IPSIMBIE U TNTIOCKOCTH:
pacu€T OTHOLIEHUI
[TapamienbHbIe IPSIMBIE U TNTIOCKOCTH:

21 YTIIbI MEXTY CKPEIIUBAIOIIIUMHUCS
PSIMBIMHU
[MeprieHIUKYISIPHBIC IPSIMBIC U

99 TJIOCKOCTH: CTaHIapTHBIC Maphl
MEPICHIUKYISPHBIX TIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepneHaUKyIsSIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TEOPEMA O TPEX
MEPIeHIUKYIIsIpax

24 [lepneHiuKynsIpHbIE IPSIMBIE U




IIJIOCKOCTH . BBIYUCJIICHUA OJIUH B
MHOTI'OI'PaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JIS
TJI0IIAJIeH, COOOpaKEHUS 1O 100MsI

26

[ToBTOpEHHE: TIOMAIN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
IonIaiel, cooopakeHus Mo00us

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIst
TJI0IAJIEH, COOOpaKeHUsI 1O 100Ust

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS IO 100Ms

29

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUIONIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Mogo0us

30

Konrtponsnas pabora "[ToBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O61éM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

32

3agauu 00 yABOEHHHM Ky0a, 0 KBajpaType
Ky0a; 0 TpUCEKILIUHU yIIia

33

CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

[IpuknagHbie 3a1a4u, CBSI3aHHBIE C




BBIUMCIICHHEM 00BEMA IpAMOYTOJIBHOT'O

napasuiesenumneia

35 O0BEM IIPSIMON MPU3MBI

36 CrepeoMeTpHUuecKUe 3aJa41, CBS3aHHBIC C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMON TPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro unrerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéuHoro uarerpaita. Oobpém
UPaAMUJIBI

40 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHHE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

4 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BbEMaMU TMPaMHU/IbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKIOHHOM
PU3MBI

45 UKJIaJTHbIE 33/1a4H 10 TEME BEMBI
II "O6
Ten", CBA3aHHBIE C 00BEMOM THPAMHU/IBI

46 [Tpumenenne o0bEMOB. Boruncienue

pacCTodHuAg 0 IMIIOCKOCTHU




Kontponbhas padora "O0bEM

47 |
MHOTOTpaHHHKA
[{unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBoi HUIHHAP.
[Imomane MOBEpXHOCTH UAIUHIAPA

50 Konunyeckas moBepxHOCTh, 00pasyroliue
KOHHYECKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYca MI0CKOCTBIO,
napajuieIbHOM MIOCKOCTH OCHOBaHUS

59 VYceuénnslil konyc. M3o00paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeomeTpHuyecKkue 3a1a4i Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOCHHUEM CEUYCHUN IIWIMHIPA, KOHYyCa
CrepeoMeTpuueckre 3aa4u Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHHUEM CEUYCHUN IIUIMHIPA, KOHYyCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

58 [IpuknanHblie 3a1a4u, CBsI3aHHBIC C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxeHnue mapa

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. B 1 n300pakenue mapa

62

VYpasnaenue chepsl. [Lnomans cheps u eé
yacreu

63

Cummerpus cdepsl 1 mapa

64

CrepeomeTpuyuecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCJIICHHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO

65

CrepeomeTpuuecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCJIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYCHHI MIOCKOCTHIO

66

[puknagHble 3312491, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIUKCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIC
Iog00ust

68

Paznuunbie KOM6I/IHaLII/II/I TCJI BpallICHUS U
MHOTI'OI'paHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpanieHus"

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpaieHus"




71

Kontponbnas padora "Tena u
MMOBEPXHOCTH BpaIICHUS "

72

O0BEM munuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

73

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYyCa

74

[Lnomaay GOKOBOM M OJIHOM
MMOBEPXHOCTU KOHYyCa

75

CrepeomeTpudecKue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHUEM 00BEMOB IIMIMH/IPA,
KOHyca

76

[Tpuknanueie 3apa4un mo Teme "OO0bEMBI U
TJIOIA U TTOBEPXHOCTEHN Te"

77

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomans
chepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
1rapa, mapoBOTro CETMEHTA H IIapOBOTO
CEeKTopa

78

[Tpuxnanueie 3ana4un o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM IlIapa U
miomaaso cepbl. COOTHOLIEHUS MEXKITY
IUIOUIA/IIMU MTOBEPXHOCTEN U 00bEMaMuU
MMOJOOHBIX TEN

79

[TogoOHEBIE TENa B MPOCTPAHCTBE.
N3menenne o6bE€Ma rpu mogo0ouu.
CrepeoMeTprUueCKUe 3a]a41, CBSI3aHHBIE C




BbIUKCIICHHEM 00BEMOB Tell U ILIOMIAeH
MOBEPXHOCTEH

80

KonTtponbnas padota "Ilnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBwxeHus u paBeHCTBO puryp. O0mue
CBOMCTBA JBHKCHUM

82

Buapl nBukeHU: mapaieIbHbIN
MepPEeHOC, IEHTPaIbHasi CHMMETPUSI,
3epKajbHas CHMMETPHSI, TOBOPOT BOKPYT
IPSAMO

83

[IpeobpazoBanus noxodus. [psmas u
cdepa Ditnepa

84

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABUXXCHUA

85

Kontponbnas padota "BekTopsl B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 moHsTHii u
MeTO/10B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUM:
"TlapanenbHOCTh NPSAMBIX U IIIOCKOCTEN
B IIpOCTpaHcTBe"

87

Ob6o6muaroee noropenue 11 noHsATH U
MeTO0/I0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"BekTops! B mpocTpaHcTBe"

88

O6o06matomee moBTopenue 11 moHsTHi 1
MeTO0/I0B Kypca reomerpun 10-11




KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"BekTopsbl B npocTpaHcTse"

89

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"O6beM MHOTOTrpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHATHH 1
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

91

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUI:
"ITnomaay MOBEpXHOCTH U 00 BbEMBI
KpyTJbix Ten"

92

Ob6o6uaroree nopropeHue 11 noHsATU U
MeTO/10B Kypca reomeTtpuun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Wrorosas koHTposibHasA paboTa

95

[ToBTOpenue, o6odIIEHNE 1
cHUcTeMaTu3alus 3HaHUI

96

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B PA3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI




97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

101

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcropust pazBUTHS CTEPEOMETPUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMBbI CpeHero o01ero 0opa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsMasi, INIOCKOCTh
79 [IpuMeHSITh aKCMOMBI CTEPEOMETPUHU U CIIECJACTBUS M3 HUX IPU pELICHUU
' reOMETPUYECKHX 3a/a4
73 OnepupoBaTh MOHATUSAMHU: MNAPAIENIBHOCT M MEPHEHAMKYIIPHOCTh
' IPSIMBIX U IJIOCKOCTEN
74 KnaccuumupoBats B3aMMHOE pacIlOIOKEHUE TMPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSIMHU: JIBYTPAHHBIA YroJl, TpaHu JBYIPAaHHOIO YIJa,
7.5 peOpo IBYrpaHHOrO YIila, JUHEHHBIA yroj JBYIrpPaHHOrO Yrja, TpajlycHas
Mepa JIBYTpaHHOTO yria
76 OnepupoBaTh MNOHATUSMH: MHOTOTPAHHUK, BBIIYKJIBIH M HEBBITYKJIbIH
' MHOT'OI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IPAaBUJIbHBIA MHOTOI'paHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUABI MHOTOTPAHHUKOB (IIMpaMuAa, HpU3MA,
' IPSIMOYTOJIBHBIN Mapasuienenunes, Kyo)
KnaccupunupoBaTrb ~ MHOIOIpaHHHMKH,  BbIOMpas  OCHOBaHHSA  JJS
7.8 KJ1accu(UKauu (BBITYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH, NTPaBHIIbHbIE
MHOTOTPaHHUKH, MPSMbIE ¥ HAKJIOHHBIE IPU3MBI, TapaJijiesIeuIebl)
7.9 OnepupoBaTh MOHATHAMU: CEKYIas TNIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
710 OOBACHATH MPUHLMIIBI IOCTPOEHUSI CEUEHU MHOTOIPaHHUKOB, UCTIOJIb3YsI
' METO/I CJIEI0B
CrpouTh cedeHHUs MHOTOTPaHHMKOB METOJOM  CIIEJOB, BBIIOJIHATh
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXH U3 PUCYHKOB HMPOCTHIX OOBEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y
Pemarp 3agaun Ha HaX0XKJI€HUE T'€OMETPUUYECKUX BEJIWYUH 1O 0Opasuam
WIM ajropuTMaM, MPUMEHSsS HW3BECTHbIE aHAIMTUYECKHE METOAbl MpHU
7.12 pelIeHNH CTAaHAAPTHBIX MaTeMaTHYeCKHUX 33Jad Ha  BBIYHMCIICHUE
paccTOSHUN MEXJy JIBYMsSI TOYKaMH, OT TOYKH JO MPSIMOM, OT TOYKHUIO
TUIOCKOCTH, MEX/1y CKPEIIMBAIOLIMMHUCS TPSIMBIMU
Pemrate 3aaun Ha HaXOXXJEHHE T'€OMETPHUECKUX BEJIMYMH 1O 0Opasnam
713 WIA alropuTMaM, HPUMEHsSI W3BECTHBIE AaHAIUTHYECKHE METOJbl MpHU

pelIeHUN CTaHJAPTHBIX MAaTeMAaTUYECKUX 3a]ad Ha BBIYUCICHUE YIJIOB
MEXIy CKPEIIMBAIOIIMMUCA NPSAMBIMH, MEXKIY MNPAMOHW M IUIOCKOCTBIO,




MEXY MIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

Boruncnsate 00bEMBI U IJIOLIAAN TTOBEPXHOCTEN MHOTOTPaHHUKOB (TpU3Ma,

7.14 nupamMua) ¢ MPUMEHEHHEM (OPMYII, BBIUUCISATH COOTHOIICHHS MEXKITY
IUIOLIA/ISIMU [TOBEPXHOCTEN, 00bEMAaMHU MMOJ0OHBIX MHOTOIPaHHUKOB
715 OnepupoBarh MOHSATUSMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U
' IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekarb, mnpeoOpazoBbIBaTh W HHTEPIPETUPOBATH HHQPOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (uUrypax, TMpeACTaBICHHYI0 Ha
YepTekax U pUCyHKax
[TpumensTs reomerpuueckue (HakTbl I PEIICHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, NPEANOJArarolIMX HECKOJbKO IIAroB pELICHHS, €CIU YCIOBUS
NIpUMEHEHHS 33J1aHbl B ABHOH (popme
718 [IpuMeHATH nTpocCTEHIIME IPOTPAMMHBIE CpPEACTBA M DJIEKTPOHHO-
' KOMMYHHUKAI[HOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUYECKHX 3314
719 [TpuBOoANTH TPUMEpPHI MaTEMATUYECKHX 3aKOHOMEPHOCTEH B MpHUpOAE U
' KU3HU, pacliO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsATh TOMyYCHHBIC 3HAHHUS Ha MPAKTUKE: aHAIM3HPOBATH pealibHbIC
CUTyallud U TIPUMEHSTh U3yYCHHBIC TIOHATHS B MPOLECCE TTOMCKA PEIICHUS
MaTeMaTH4eCcKu cHOpMYITHMPOBAHHON MPOOJIEMBI, MOIETUPOBATH peabHbIe
7.20 CUTYyallud Ha SI3bIKE TEOMETPUH, HCCIENOBaTh IMOCTPOCHHBIE MOJENU C
UCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHI U TeopeM, ammnapara anreopsl,
pemiatb  OpakTHYeCKHe  3aJadyd,  CBSA3aHHBIE C  HAXOXJICHHUEM
re€OMETPHYECKUX BEITHYNH
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeJILHON MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATUSAMH: LUIUHIPUYECKAs MOBEPXHOCTb, 0Opa3yrolue
6.1 LHWINHAPUYECKOM MOBEPXHOCTH, IMJIUHAP, KOHHWYECKas IOBEPXHOCTH,
' oOpa3ylolipe  KOHHYECKOM  TOBEPXHOCTH,  KOHYyC,  cepuueckas
MTOBEPXHOCTh
6.2 PacmoznaBats Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MTOTYYSHHS TENT BPALICHUS
6.4 KnaccudunupoBars B3auMHOE pacnoioKeHue cepbl U MI0CKOCTH
OnepupoBarh MOHATHSAMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIAapOBOM CJION, OCHOBAaHWE LIAPOBOrO CIJOS, BHICOTA

IIAPOBOTO CJIOS, IAPOBOH CEKTOP




6.6

Boruucnsate  00bEMBI W IUIOIIAAM TOBEPXHOCTEH TeN  BpAICHUS,
T€OMETPUUYECKHUX TEJI C MPUMEHEHHEM (OPMYIT

6.7

OnepupoBarh TOHATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIE B chepy u
ONMCaHHBIN 0KOJIO cepbl, cepa, BIUCaHHAS B MHOTOTPAHHUK WM TEIO
BpallleHUs

6.8

BBIYHCIATE COOTHOIICHHSI MEX/TY IUIOIMIAASIMHU ITOBEPXHOCTEH U 00bEMaMHU
HOI00HBIX Tell

6.9

N306paxaTts u3ydaemble (QUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BbImonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKHW M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHHM3Y; CTPOUTH CEUCHHS Tel
BpAaICHUS

6.11

W3BnekaTh, HMHTEPIPETHPOBATH W MPEoOpa3oBHIBATH HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'EOMETPUYECKUX (HUTypax, TPEACTaBICHHYI0 Ha
YepTekKax U pUCYHKaxX

6.12

[TpumensTs reomerpuueckue (HakTbl Uil PEIICHUS CTEPEOMETPUUYECKHX
3a/1a4, MPEANOoiaramluX HECKOJIbKO IIAroB PpELICHUS, €CIU YCIOBUSA
IIPUMEHEHMS 3aJJaHbl B IBHOH Qopme

6.13

OHepI/IpOBaTB MMOHATHUCM: BCKTOP B IIPOCTPAHCTBC

6.14

BbINOMHATE  JACHCTBHSI CIOXKEHHS BEKTOPOB, BBIYMTAHHSA BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha 4YHUCIO, OOBSCHITh, KAaKMMU CBOWCTBAMHU OHH
00J1a1aroT

6.15

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUIICAA IIPpHU CII0KCHUHU BCKTOPOB

6.16

OHepI/IpOBaTB IMOHATHAMHA: JCKAPTOBBI KOOpPJAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATEI BEKTOPA, YI'OJl
MCKAY BCKTOpaMU, CKAJIPHOC MPOU3BCACHUC BCKTOPOB, KOJIJIMHCAPHBIC U
KOMITJIaHAPHBIC BEKTOPLI

6.17

Haxomute cymMMy BEKTOpPOB M NPOM3BEIEHUE BEKTOpa Ha YHUCIO, Yroil
MEX/y BEKTOpaMH, CKaJsipHOE NMPOU3BEICHHE, PaCKIaAbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a)IaBaTI) IJIOCKOCTh YPAaBHCHHUEM B }IeKapTOBOI\/JI CUCTCME KOOpAHUHAT

6.19

Pemrats HpOCTCfIIHPIG TCOMETPHUUICCKUC 3alaY Ha MPUMCHCHUC BCKTOPHO-
KOOPAWHATHOTI'O METO1a

6.20

Pemate 3amauM Ha [0OKa3aTEIbCTBO MATEMATHYECKUX OTHOILIEHHH U
HaxO0XKJICHHE TE€OMETPUUYECKHX BEJIMYMH IO 00paslamM WIH aJrOPUTMaM,
MPUMEHSSI ~ W3BECTHBIE  METOJIBI  TMPH  PEIICHHWH  CTaHIApPTHBIX
MaTeMaTHYECKHUX 3a1a4

6.21

HpI/IMCHHTB HpOCTGﬁH.IPIG nporpaMMHbBIC CPEACTBA ©U  BJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBbI ITPHU PCHICHUU CTCPCOMCTPUICCKUX 3a/1a1

6.22

HpI/IBO,[[I/ITB MMpUMEPbl MATECMATUYCCKUX 3aKOHOMepHOCTCI>'I B IpUpoOAC U
JKHU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC




6.23

[IpuMeHATHh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH pPEalbHbIC
CUTYallM U IPUMEHATh U3YYCHHBIEC TIOHATHUS B IPOLECCE MMONUCKA PELICHUS
MaTeMaTH4ecKu cHOpMyITHMPOBAHHON MPOOIJIEMbI, MOIETUPOBATH peabHbIe
CUTyallUM Ha A3bIKE T'€OMETPUH, HCCIEN0BaTh IOCTPOCHHBIE MOJEIHU C
UCTOJIb30BAHUEM T'€OMETPHUYECKUX MOHATUH U TEOpeM, anmnapara anreOpsl,
pemars  OPaKTUYECKME  3aJauyd,  CBA3aHHBIE C  HAXOXJACHHUEM
Tre€OMETPUUECKUX BEJIUYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
y

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonatne 00 aKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUU
U CJIECTBUS U3 HUX

7.2

B3anmMHoe pacmonoxeHue npsMbIX B IPOCTPAHCTBE: IMEPECEKAIONINEC, MTapalIeIbHbIe
U CKpCHIMBAKOIIHECA  HPSMBIC. HapaJIJICHBHOCTb IIpAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: MapajiesibHble MNpsMble B MPOCTPAHCTBE, NApPaJIEIbHOCTh TPEX
OpSMBIX, NapaJlIeNbHOCTh MPSAMOW W  IUIOCKOCTH. YTIJIBIC COHAIpPaBiICHHBIMU
CTOpPOHAMHM, Yroj MEXAy HpSMbIMU B NpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH:
napajiesibHble IIJIOCKOCTH, CBOMCTBa mNapauleibHbIX IIockocTed. Ilpocreiimue
MPOCTPAHCTBEHHBIE (UTYphl HA IUIOCKOCTH: TETpadAp, KyO, Mapauleienumnesn,
MOCTPOEHUE CEUYECHHI

7.3

[lepneHUKYIAPHOCTh MNPAMOM W IUIOCKOCTH: NEPHEHAMKYJSIPHBIE IIPsIMBIE B
IIPOCTPAHCTBE, MPSAMbIE NApAIUICIbHBIE U NEPIEHAUKYISIPHBIE K ITIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH NPAMON U IUIOCKOCTH, TEOPEMA O MPSMOM INEpPIEHIUKYIAPHON
IJIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: YroJl MEXAY IPSAMOM M IJIOCKOCTBIO, IBYTPAHHBIN
yroJl, IMHEHHBINA YroJl ABYIPAaHHOTO yria. lleprneHaukyisp nu HaKJIOHHBIE: paCCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TIOCKOCTH, MPOeKLus (GUrypbl Ha
IJIOCKOCTh. [lepneHauKyIApHOCTh MIIOCKOCTEN: MPU3HAK MEPIIEHIUKYISAPHOCTH IBYX
mockocTeil. Teopema o TpEX MepreHuKyIspax

7.4

[loHsiTME MHOrOTpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHMKA, BBIYKIbIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. Ilpusma: nN-yronbHas
pu3Ma, TpaHU M OCHOBAaHMS NPU3MBI, NpsMas U HAKJIOHHas NpU3MbI, OOKOBas U
T0JIHAsl OBEPXHOCTh Npu3Mbl. [lapannenenumnes, npsIMOYToJIbHbIN Napajuieenunesn u
ero cpoiictBa. Ilupamuaa: N-yrojgpHas nupamMuaa, T'paHU M OCHOBAHHWE MHUPAMUIBI,
OOKOBas M TOJHAas MOBEPXHOCTb NMUPaMHJbI, MpaBWIbHAS U YCEUEHHAs MUpaMHa.
OnemMeHTbl Npu3Mbl W nupamMuibl. [IpaBuibHBIE MHOTOIDaHHUKH: IIOHSATHE
[IPaBWIBHOTO MHOTIOTPAHHMKA, IpaBWIbHAs NpU3Ma M NpaBWIbHAsA NHpaMuUia,
NpaBUJIbHAS TPEYTroJibHAs MUpaMKIa U MPaBUIBHBIN TeTpa’p, KyO. [Ipeacrasienue o
IIPaBWIbHBIX MHOTOIPDAaHHUKAaxX: OKTa’Jp, JoAeKa’dap H ukocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI

7.5

CummeTpHst B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENBHO TOYKH, MPSMOM, MIOCKOCTH.
ONeMEeHTbl  CUMMETPUM B  IHpaMuAax, MapajuleJenuIenax, IMpaBHIbHBIX
MHOT'OTPaHHUKAX

7.6

Bbruncnenne »1€MEHTOB MHOTOIpaHHUKOB: pé&0pa, auaroHanu, yriael. Ilnomans
OOKOBOI TOBEPXHOCTM U TMOJHOM TOBEPXHOCTH MPSMOM MPHU3MBI, IUIOHIAb




OCHOBaHMH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsIMOM Mpu3Mbl. [lnomans G0KoBOMA
MOBEPXHOCTH U TOBEPXHOCTH TMPABWIBHOM MUpaMHbI, TeopeMa O IUIOHIaau
yceuénnoil nupamuabl. [loustue 06 06béme. OObEM MUPaMUIbL, TPU3MBI

7.7

[TomoOHbIe Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXY IUIOIIAIIMU TOBEPXHOCTEH,
00BEMaMU TOTO0OHBIX TEJT

11 KIIACC

Kon

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomerpus

6.1

[unuaapudeckass MOBEPXHOCTh, 00pa3yIoNIie MUIMHIPUICCKONH MOBEPXHOCTH, OCh
HAJIUHIPAYECKOW TMOBEPXHOCTU. [lunuHAp: OCHOBaHHMS M OOKOBas IOBEPXHOCTH,
o0pa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTh, 00pa3yrolire KOHNYeCKON MOBEPXHOCTH, OCh U BepUIMHA
KOHUYecKoi moBepxHOcTH. KoHyc: OocHOBaHME W BepilnHA, o0pa3ymooluas U OCh,
ionaab OOKOBOWM M TOJIHOM TMOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasyrolme u
BBICOTA, OCHOBAHUS U OOKOBast MOBEPXHOCTh

6.3

Cdepa u map: neHtp, paanyc, AMaMeTp, IJIOMaab MTOBEPXHOCTH cdepbl. Blaumuoe
pacrioyio’)keHue cdepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IMIIonaas

cepsl

6.4

N300pakeHue Tl BpalleHus Ha IIIOCKOCTH. Pa3BépTka nmnmmHapa 1 KoHyca

6.5

KomMOuHamu ten BpamieHusi U MHOTOrpaHHUKOB. MHOTOTpaHHUK, OMMCAaHHBIA OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WK TEJIO BPALICHUS

6.6

[Tonsitue 06 o0bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME
MPSIMOYTOJIFHOTO TIapaljieNienuIea u cieaAcTBus u3 He€. O0BEM IIMHpa, KOHYCA.
O6béM 1mapa ¥ miomaab chepol

6.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKY IJIOLIAAsIMU TTIOBEPXHOCTEH,
o0BbEMamMM OJOOHBIX Tel

6.8

Ceuenust muIMHApa (MapajuleIbHO M NEPIEHIUKYISIPHO OCH), CEYEHUs KOHYyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIINHY), CEUSHUS 11apa

6.9

Bektop Ha mockocTM M B mpocTpaHcTBe. COKEHHME M BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio napauienenunena. Pemenue 3anay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

IIpsmoyronbHasi cuctemMa KOOpAMHAT B MHpocTpaHcTBE. KoopauHaTel BEKTOpa.
IIpocreiimue 3agaum B KOOpAMHATaX. YTon MexIy Bekropamu. CkalaspHoe
MIPOU3BE/ICHNE BEKTOPOB. BhIUMCIEHHE YIIOB MEXAY MNPSMBIMH U IIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




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

Kon IIpoBepsiemble TPeOOBaAHUSA K NPeAMETHBIM pe3y/JbTaTaM OCBOCHHUS
NPOBEPSIEeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

Brnanenue MerogamMm J10Ka3aTeNbCTB, alrOPUTMAMHU PpEIICHUS 3a7ad;
yMeHue QGOpMyIHMpOBaTH W OINEPUPOBATH TMOHSATHIAMH: OIpEAEICHHUE,
aKCUOMa, TEeopeMa, CIEeACTBUE, CBOMCTBO, IPU3HAK, J10Ka3aTeJbCTBO,
pPaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOXKHOE YTBEP)KICHHUE, NMPHUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ MaTEeMaTHMYeCKONM WHIYKIUH;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELICHNUH 33]a4, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIEHUH; yMEHHE  OINEepUpOBaTh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMK Haj MHOXECTBaMH,
YMEHHME MCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar A
OIKCaHMsl PeaJbHBIX IPOLIECCOB U SIBIEHUI M IPU PELICHUH 3a/1a4, B TOM
YyHClie U3 IPYIUX Y4eOHBbIX IPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; yMEHHE 3a/1aBaTh
Y ONMCHIBaTh Ipadbl pa3InYHBIMU CIIOCOOAMM; MCIIONIb30BaTh Tpadbl MpU

pCeHICHUHA 3a1a4

YMeHue onepupoBaTh MOHSATHSAMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HATYPAJIbHOM CTENEHH, CTETNIEHD C
palMOHATIbHBIM TOKA3aTeJIeM, CTENEHb C JACHCTBUTEIbHBIM MOKA3aTENIEM,
JorapupmM YuCla, CHUHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYNIO, PAallMOHAIbHOE YHCIIO, HPPALMOHAIbHOE YHUCIIO,
MHOJKECTBA HATypaJbHbIX, LEIbIX, PALUOHAIBHBIX, JEHCTBUTEIBHBIX
2 YHCeJl; YMEHUE UCIOIb30BaTh MPU3HAKU JI€IMMOCTH, HAUMEHbIINN 001Ut
JIeNMuTeNh W HauMeHblllee olliee KpaTHoe, airopuT™ EBknuaa npu
pelleHnH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHE BHIMOIHITH BHIUMCIICHUE 3HAYCHUN U PeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHUS APOOHO-
palOHaJIbHBIX ~ BBIPDAKEHUH; yMEHHE  ONEpUpOBaTb  IMOHSATHSIMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccusda, TreoOMETpUUICCKaA




nporpeccusi, OECKOHEYHO YOBIBAIOIIAs T€OMETPHUECKasi IPOrPeccHs;
yYMEHHUE 3a/aBaTh I1OCJIEAOBAaTEIbHOCTH, B TOM YHCJIE C IOMOUIbIO
PEKYpPpPEHTHBIX (HOpMYJ; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
NPOU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU,
IPUBOUTH IPUMEPHI UCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; OIEpUpOBaTh
HNOHATUSMM:  MaTpuua 2xX2  u  3x3, onpenenuTenb  MaTpULbl,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh MNOHATHAMH: DPAalMOHAIBHBIE, HMpPpalMOHAIbHbIC,
[OKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBI; YMEHHME OICPUPOBATH
HNOHATUSAMH: TOXIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCWJIBHOCTb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpPaBHEHHS,
HEPaBEHCTBA M CUCTEMbl C I[OMOLIBIO pPa3JIMYHBIX IPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C [apaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI Ui PELICHUS MaTEMaTUYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIacTe HAYKU U pealbHOU )KU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh
GyHKLIMH, KCTpeMyM (yHKIMM, HauOojblllee U HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMU, TepBas M BTOpas MPOM3BOAHAsS (DYHKIMM, T€OMETPHUUECKUN U
¢usznyeckuil CMbICI NPOM3BOAHOM, NepBOOOpa3Has, ONPEACIEHHBIN
UHTErpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCIATh  NPOU3BOJAHBIE  CYMMBI, TPOU3BEIEHHUS, YAacCTHOIO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHbBIE 3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHUE HCIONb30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HAWOONbIIME W HAUMEHbIIME 3HaueHUs QYHKIHHA; CTPOUTH
rpa¢uKd MHOTOWJIEHOB C MCIIOJIb30BaHUEM ammnapaTa MaTeMaTH4ecKoro
aHaJIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXICHHUS HAWIydlIero
pellleHusT B NPHUKIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX U

bu3MYecKuX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HUHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

MOMOIIBI0 Au(depeHITnaATbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs QYHKIHA,
KOMIO3UIMS (DYHKIUH, JuHEHHAas (GYyHKUWSA, KBaapaTu4Has (QYHKIUS,
pauuoHanbHass (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKUE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTeslbHAs H
jgorapupmuueckas (QyHKLHMH; YMEHUE CTPOUTh TIpaUKH H3Y4EHHBIX
¢GyHKUMH,  BBINONHATE  TpeoOpa3oBaHusi  rpadukoB  (YHKUIHUH,
UCMOJIb30BaTh Tpa(UKK U1 U3y4eHHs NPOLECCOB M 3aBHUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX Y4eOHBIX MPEJAMETOB M 3a1ad M3 peajbHOMH
KHU3HHM; BbIpakaThb (HOpMyJaMHU 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA W Tpaduku (QYHKIMHA Ui pelIeHHus ypaBHEHHH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IJIOCKOCTH MHO’KECTBA PELICHU! YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiate TEKCTOBBIE 3a/laud pPa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJOTH, 3a/a4d U3 O00JaCTH YNpPaBICHUsS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIEN0BATh IIOJY4YEHHOE pELICHUE U
OLICHMBATh IPABJIONOAOOHOCTh pPE3YJIbTAaTOB, YMEHHUE MOJEIUPOBAThH
pealbHBIE CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEI0BATh
IOCTPOCHHbIE ~ MOJIEJIM C  HUCIOJb30BAaHMEM  ammapata  anreoOpsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yiabTaT

YMeHue onepupoBarh MOHATUSAMU: CpelHee apupMeTH4ecKoe, MeAuaHa,
HauOoJpllIee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE W3BJIEKaTb, MHTEPIPETHUPOBATDH
UH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTpakaroIllyl0 CBOMCTBA pEaJIbHBIX IMPOLECCOB U SBJIECHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabMMIl W  JuarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C NPUMEHEHUEM TIpapUuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpaMuecKu HCCIeI0BaTh COBMECTHbIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCerBaHUs U JTMHEHHON perpeccuu

YMeHHe ONnepUpoBaThb IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYyYalHOTO COOBITHS; YMEHHUE BBIUYUCIATH




BEPOSTHOCTh C MHCIIONB30BAaHUEM TpaUUecKuX METOJO0B; IPUMEHSTH
(GOopMyIIBI  CIIOKEHHMS W YMHOXCHHUS BEpPOATHOCTEH, (GOpPMYIy MOIHOM
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (aKTHl U (GOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATh
NOHATUSMH:  ClIydailHas BEJNIMYMHA, paCHpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCKOe OXXKUAAaHUE, TUCIEPCUsl W CTaHAapTHOE OTKIOHEHHE
ClyuallHOW  BENUYMHBL, (YHKIMHA  pPACOpEAeNCHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEACICHUN IS pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAaHMI; yMEHHE TPUBOJUTH TPHUMEPHl TMPOSIBICHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMEHHE
OTIEPHPOBATH TMOHATUSMHU: COYETAHWE, NEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIIO  TNEpPeCTaHOBOK; OuHOM  HplOTOHA; yMEeHHE  NPUMEHSATH
KOMOWHATOpHBIE (PAKTHI U PACCYKACHUS U PEIICHUS 3ajad; OICHUBATh
BEPOSTHOCTH PEaJIbHBIX COOBITHI; COCTAaBIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, IJIOCKUN Yo, IBYIPaHHbIN
YTOJI, TPEXTPAHHBIN YIOJI, CKPEUIMBAIOIIKECS MPSAMbIC, MapAJUIEIbHOCTh U
MEPIECHIUKYISIPHOCTD TPSAMBIX U IIOCKOCTEM, Yrojl MEXIY IMpsSMbIMH,
YroJl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pacCTOsIHUE MEXAY IUIOCKOCTSIMU;, YMEHHE HMCIOJIb30BaTh MPH PEUICHUU
3a/1a4 M3yueHHBbIC (DAKThl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pa3mepbl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTH MaTeMaTUYECKHE
MOJENN C IIOMOLIBIK0 TEOMETPUYECKUX IIOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4n
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YMeHue omepupoBaTh MOHSATUSMU: IJIOMAAb (GUTYPHI, 00BEM (GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OIrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpalieHus, IMWIMHIAP, KOHYC, ImMap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyca, LWIHHIApPa, O0BEM KyOa,
MMPpAMOYTOJIBHOI'O IapauIClICTIMIICaa, IHpaMHUAbI, IIPU3MBI, TUWIWHApPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHyCa W IHIUHAPA,

napamiCJbHbIE OCH HWJIXM OCHOBAHWIO, CCUYCHHUEC IIIapa, IIJIOCKOCTb,




Kacaromasicsi cgepsl, IWIMHApPA, KOHYCa; yMEHHE CTPOUTHh CEUYCHUE
MHOTOTPaHHHKA, M300pakaTb MHOTOTPAHHUKH, (DUTYpBI M HOBEPXHOCTH
BpAIICHUS, UX CEUCHHSI, B TOM YHUCIIC C MMOMOIIBIO AJIEKTPOHHBIX CPE/CTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSTEIHHO
dbopMynHupoBaTh OnpeAeIeHU U3y4aeMbIX (UTyp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKHX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTb MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSAMH: JBIDKEHHE B MPOCTPAHCTBE,
napayulebHBIA MEPEHOC, CHMMETPHs Ha IUIOCKOCTH W B HPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe 10A00Ws, TMOM00HBIE (UTYpPHI; yMEHHE
pacno3HaBaTh paBHBIE M MOJOOHBIE (UTYPbI, B TOM YHCIE B MPHPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPUIECKHE OTHOUICHUS TIPU
peUIeHUH 3aJady; HaXxOAUTh TI'€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
ionaib, 00bEM) MpU PEeUIeHUH 33434 U3 JPYTUX y4eOHbIX MPEIMETOB U
U3 PEIbHOM >KW3HU; YMEHHE BBIUYUCISATH TCOMETPUYECKUE BEITMUUHBI
(mHa, yroj, IUIOMAAb, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (GOPMYJIBI M METOABI, B TOM YHCIIC: IUIOLIA[b MOBEPXHOCTU
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMAab cdepsl; 00bEM Kyoa,
OPSMOYTOJBHOTO —MapajieNienumnesia, MNUPaMUAbl, MPU3MBL, IMIHHIPA,

KOHYCa, I11apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

12

YMeHnue ONCpUPOBATH NOHATUAMU: MPAMOYTOJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JIOKCHUC BCKTOpa II0 68.3I/ICY,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJd MCKAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ 151 KOOpI[I/IHaTHHﬁ METOA

AJI peHICHUA TrCOMCTPHUYCCKUX 3ada4 U 3aJia4 JPpYyTHUX y‘I€6HBIX npeaAMETOB
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YMeHne BeIOMpATh MOAXOASIIAN METOT IJIsl PEIISHUs 3a]]a4K; TOHUMaHNe
3HAUMMOCTH MAaTEMAaTHKH B HM3YUYEHUU NPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUM; yMEHHME pACIIO3HaBAaTh IPOSBICHHE 3aKOHOB
MaTeMaTHKU B MUCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MATEMATHUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOH, IPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmernueckuii KOpeHb HATypaJlbHOW CcTerneHu. J{eHCTBUS ¢ apuMeTHIECKUMU
' KOpPHSIMU HaTypaJIbHOW CTENIEHU

14 Crenens ¢ 1enpiM 1nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JleiictButenbHbie  4ucia. ApuMeTHYECKHE ONepanuud C  JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIe BEIYUCICHHS, TIPABUIIA OKPYTIICHHS, IPUKUIKA U OLIEHKA
pe3ysbTara BBIYMCICHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHsle uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPpOOHO-pAMOHAILHBIE YPABHEHHSI

2.2 HppaiiioHanbHbIe ypaBHEHHSI

2.3 Tpuronomerpruyeckue ypaBHEHUS

2.4 [TokazarenbHble U orapupMUUIECKUE YpaBHEHHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBa

2.7 [TokazarenbHblE U TOTapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULbI
3 OyHKIHMH U TpaduKh




Oynknus, cnocoObl 3amanust Gyaknuu. ['padux ¢yHxnmu. BzammHOo oOpaTHBIE

3 ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIIHA
OOnacte ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkuumu. Hymum ¢yHkuumm.
3.9 [TpomexxyTkn  3HaKoONocTOsIHCTBA.  IIpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Toukum paspeiBa. Acumntotel rpadukoB (ynkiui. CBoiictBa  (QyHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS ITOCIIEIOBATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajiuza
4.1 [TpousBoanas ¢pyukiuu. [IponsBoHbIE AI€MEHTAPHBIX (YHKIIUN
[IpumeHeHne mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. Haxoxmenue HanOObIIEr0 U HAUMEHBINETO 3HAYCHUsT (YHKIMU Ha
oTpe3Ke
4.3 [TepBoobpaznas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoXxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BPALICHUS
7.5 KoopauHaTsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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