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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBnIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3Yy4EHUS AUCHUIUIMH €CTECTBEHHO-HAayYHOU
HalpaBIEHHOCTU M IMPEIMETOB I'yMaHMTapHOro Iukia. IIockosbKy JIormyeckoe MbILIUIEHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMUCS TOHSATHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0KAa3aTebCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKHUX YTBEP)KIACHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS TIPU PEIIEHUM 3a/lady €CTECTBEHHO-HAY4YHOr0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenp ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOJaEHHOM ypOBHE —
pasBUTHE MHIMBHUyalbHBIX CIIOCOOHOCTEH OOYyYarOIIMXCsl NPU H3YYEHHUM TIE€OMETpUH, Kak
COCTaBJIAIOLICH NpeaMeTHON oOnactu «MaremaTka M MHQPOpPMATHUKa» dYepe3 obecredeHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€OMETPUN Ha YTiayOJIEHHOM YPOBHE, pPacIIUpPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paciIMpeHue NPEACTaBICHUS O T[EOMETPUM KaK 4YacTh MHUPOBOH KYyJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYXKAIOIIUM MUPOM;

dbopMHpOBaHHE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTUYeCKUX MOJENAX, IO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHIHOrO amnmnapara no pasaeiny «CrepeomeTpus» yueOHOTo
Kypca r€OMEeTpHH;

(dbopMHpoBaHHE YMEHMsI BJIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (hUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3aay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEKax, MOJENIAX U B pEallbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAlIEHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue NIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
pacCyXIeHHUI;

dopMHpOBaHHE YMEHHs BIaJETh METOJAMHU JI0Ka3aTeIbCTB U AJITOPUTMOB pEILEHUS,
YMEHMSI MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pEIICHUs
CTEpEOMETPUYECKUX 33Jad U 3aJad C MPaKTHUYECKUM cojepKaHueM, (opMHupoBaHHE
IpEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MpPU OOOCHOBAHUM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXACHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUIEHUS], UHTEpEca K N3YYEHHIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YyYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAHUS pEabHbIX CUTYyallMi, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMM [TOJIyYEHHBIX PE3YIbTaTOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kiaccax saBisrorcs: «lIpsMble M IUIOCKOCTH B IIpocTpaHcTBe», «MHOrorpanHukm», «Tema
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelIeBaHTHBIMH T€OMETpUU Ha yriayOnéHHOM ypoBHe oOyuyeHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripefiesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHON pabouell MporpaMMebl, pacrpeneaEéHHbIM M0 TofaM o0ydeHus, CTPYKTYpUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU TIOCJEIOBATEIIbHO M IOCTYIMATENbHO, C COONIOJIEHHEM MpPUHLHUIIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUN 00YJaroOIUXCsl, pacliupssi U yriiyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s auddepeHnmanuu  00ydeHHs, MOCTPOSHUS HWHAWBHIYaTbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeii npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKIY OOIUM U MpodeccrOHATbHBIM
o0pa3zoBaHHEM.

Ha wuzyuenme yweOHoro kxypca «l'eomerpusi» Ha yriyOon€HHOM ypoBHe oTBogutcs 102
vaca: B 10 kiacce — 68 yacos (2 yaca B Hezenio), B 11 kimacce — 34 yaca (1 yac B Heelio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemmBarOmuxcs npsaMbIX. [lapanensHOCTs IPSMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE NPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPsAMOM M IIOCKOCTH. [lapaiuienbHOE W LEHTpAIBHOE
POEKTHpOBaHUE, n3oopaxkenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHHUS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NMapajllebHbIE IUIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa’Ap, NapaJUIeNIeNIIE], TIOCTPOCHNE CEYCHU .

[lepnieHOAUKYIApPHOCTh NOPSAMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MpsIMbIE IApajUIEJIbHbIE M IEPHEHAUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
II0CKOCTH. OpTOroHalnbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IUIOCKOCTH, IMIPOEKIUS (PUIYPBHI HA IJIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTI1Bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBINA YTOJ1, IMHEWHBIN
yroJl JBYIpaHHOro yria. TpéxrpaHHbli M MHOTroOrpaHHble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTyaillume Nyt Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema OJiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yrojibHasi NUpaMuia, NpaBUiIbHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IPaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
UpaMuJia, MpaBUiIbHAS TPEYToJIbHAS MUPaMUJia U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPaBWIBHBIX MHOTOT'PaHHUKAX: OKTa3Ip, TOAEKA3AP U UKOCASIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHainu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3mbl. Ilnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIBHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOTIOIDAaHHUKE: CHMMETpPHUS MapajulesIeNuIend, CHUMMETPHs
MIPaBUJIBHBIX ITPU3M, CHMMETPUS TPABUIBHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBICHHBIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKUX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uuncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O paszIoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Conep:xkanue padoyeil mporpaMMbl

BexkTopsl B IpocTpaHcTBE

ITonsTHe BCKTOpPA B IIPOCTPAHCTBE. CrnoskeHue U BEIYUTaHHUE BCKTOPOB. YMHOXEHHE BCKTOpa
Ha yucio. KoMianapHbie BEKTOPHI.

Ocno6nas yenv: 3aKpeNUTh U3BECTHBIE YUALUMCS U3 Kypca IUIAaHUMETPUH CBEJICHUS O
BEKTOpAaxX M JEUCTBUAX HAJl HUMU, BBECTH MOHATUE KOMIUIAHAPHBIX BEKTOPOB B
IIPOCTPAHCTBE U PACCMOTPETH BOIPOC O Pa3I0KEHUH JIF0OOr0 BEKTOPA MO TPEM JJTaHHBIM
HEKOMILIAHAPHBIM BEKTOPaM.

MeTtoa KOOpPAMHAT B IPOCTPAHCTBE

Koopaunatsl TOuku U KOOpAMHATHI BeKTOpa. CKaJIIpHOE MTPOU3BEIEHNE BEKTOPOB.
VYpaBHenue miaockoctu. Jpmwkenus. [IpeodpazoBanue nogoousi.

Ocnognas yenv: cHOpMUPOBATH YMEHUE YUAIIUXCS IPUMEHATh BEKTOPHO-KOOPAUHATHBIN
METO/JI K PEIICHUIO 33a]]a4 Ha BEIUMCIICHUE YTII0B MEXKAY NPSIMBIMHU U TIIOCKOCTSMHU U
pacCcTOSHUN MEXly IByMSI TOUKaMH, OT TOYKHU JI0 TIIOCKOCTH.

Huaunap, KoHyc, map

[TonsTre nunuuapa. [nomane nosepxHocty nunuHapa. Ilonstue konyca. [lnomans
MOBEPXHOCTHU KOHYca. Y cedeHHbll koHyc. Cdepa u map. YpasHenue chepsl. B3aumuoe
pacnionoxxenue cepsl 1 miockoctu. KacarenbHas miockocTs k chepe.

B3anmMHoe pacnonoxenue cepsl u npsimoid. CeyeHne MUIMHIPUYECKONH 1 KOHUYECKOM
HOBCpXHOCTeﬁ Pa3INMYHBIMU IIJIOCKOCTAMM.

OchosHas yenv: 1aTh y4alluMcs CUCTEMaTHUeCKUe CBEJICHU 00 OCHOBHBIX TellaX U
MOBEPXHOCTSAX BpallleHUs — WIMHJpE, KOHYCe, cdepe, 1mape.

O0BembI Te

O0beM mpsaMoyTobHOTO Napasuienenunena. OObeMbl MPSAMON MPU3MBI U IIUITHHIPA.
OO0BeMbI HAKIIOHHOW TTPU3MBI, TUPaMUIbl U KoHyca. O0BeM 1apa u miomab chepsl.
OOBbeMBbI MapoBOro CETMEHTa MIAPOBOTO CJIOS M MIAPOBOTO CEKTOpa.

OcHosHas yenb: BBECTH TIOHATHE 00beMa TeJla M BEIBECTH ()OPMYJIIBI JIJIST BEIYUCICHUS
00BEMOB OCHOBHBIX MHOTOT'PaHHUKOB U KPYTJIBIX TeJl, U3YUYEHHBIX B KypCe T€OMETPHUH.

IloBTOpPEHME

CxkanspHoe Mpou3BeIeHHE BEKTOPOB. CBA3b MEXy KOOPAMHATAMU BEKTOPOB U
KoopauHaTtaMmu Touek. IIpocrelimme 3a1aun B KOOpAXHATAX. BbuKciieHHE yIIIOB



MEXIy IpAMBIMU U ockocTssMu. Lumuanap. Konyc. Yceuénnsiit konyc. Chepa u map.
YpaBuenue cepol. Bzanmuoe pacrionoxenue chepsl u riiockocTu. KacarenpHas TIOCKOCTh K
chepe. Ilmomans cheppl. OObEM MPSIMOYTOIHHOTO Mapaieenuneaa

O6beM npsiMoi TPU3MBI U IIUHAPA. OO0beM HAKJIOHHOM MPU3MBbI, TUPAMUJIbI, KOHYCA.

OObeM mrapa u miomaab cepsl.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTAHUE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O HWJIE€HAa POCCHUHCKOro OOIeCTBa, MPEICTABICHHE O MaTEMaTUYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) NnaTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOUIEHUE K JIOCTUKEHUSIM POCCUHCKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(hopMHpPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESATENbHOCThIO YUYEHOI'O, OCO3HAHME JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHWH, pacCyXIeHUu#H, BOCIPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTEMAaTHYEeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYJbTYphl, TMOHUMAHWE BIHUSHUS COIMAJIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUW JJIs pelieHus 3a7ad B 00JIaCTH OKPYKArOIIeH cpeipl, TIIAaHNPOBAHHE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHWE MAaTEMAaTUYECKOH HAayKH Kak c(epsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPH30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHITUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEACNEHUS TMOHATUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B (pakTax,
JNAHHBIX, HAONIONCHMSIX W  YTBEPKACHMSIX, Tpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJbBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEILHO JTOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsIMbIe U
OT TPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIMIO, TPHUBOJUTH TMPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus Yy4yeOHOM 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJiee TMOAXOMAUIUNH C YYETOM CAMOCTOSITEIILHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXITy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMyIIHpOBaTh 0OOOIICHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJlbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, & TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOMPOC U IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB  PA3JUYHBIX THUIOB, aHAJIU3HPOBAThH,
CUCTEeMATH3UPOBATh W HMHTEPIPETUPOBATH HH(DOPMANMIO pPA3IMYHBIX BHIOB U  (Qopm
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  Cc(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHUA 110 XOAY pPCHIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘-ICHHbIﬁ
pe3yJbTar;

B XO0Jle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMBI, IPOOJIEMBI,
pelnraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIUX YUYACTHHKOB AMajora, 06Hap}I)KI/IBaTI) pasiiniuc u CXOACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBHIOMpaTh (opmar BBICTYIUICHHS C y4€TOM 3a4ad  MpPE3CHTAUUH U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBJIATh IUIAH, aJITOPUTM pELIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoIecca U pe3ysIbTaTa pelIeHNs MaTeMaTHUeCKOH 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBHUSM, OOBICHATH HNPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0O0CYXaAeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATDBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOIHO ONEPHPOBATH OCHOBHBIMH IOHATHSAMU CTEPEOMETPHUHU NIPU PEIICHUH 3a1a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

INPUMEHATh AaKCHOMBI CTEPEOMETPHUH M CJICACTBUS W3 HUX TIPH PEIICHUU
TreOMETPUUCCKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOJIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM H IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (IIpH3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(PUIUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCU(UKAIINY;
CBOOOZIHO OIEpPHPOBATh MOHATHSIMHU, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIbHOE H OPTOTOHAJIBHOE MMPOSKTUPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAZM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHNnEM (HOpMYIT;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPJIWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATEMAaTHYECKHWX OTHOIICHWH M HaXOXKICHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHSATH MPOCTENIINE NIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUH CTEPEOMETPHUYECKUX 3a]1ad;

U3BJeKaTh,  IpeoOpa3oBbIBaTH W HMHTEPIPETHpPOBaTh  HMHpopMauio O
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax |
PHCYHKaX;

NPUMEHATh TIONYYEeHHBIE 3HAHUS Ha TPAaKTUKE: CpPaBHUBATh W aHAIM3UPOBATH
peanbHbIe CHUTYAIlH, TPUMEHITh U3yYSHHbBIC MOHATHS B IMPOIECCE TOUCKA PEUICHUs
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
T€OMETPUYECKUX TIOHSATHA ¥ TEOopeM, ammapara aiareOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKIEHUEM T€OMETPHUYECKUX BEITHUYNH;

UMETh TPENCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTUS TE€OMETPHH KaK COCTaBHOMN
JacTu QyHAaMEHTa Pa3BUTHSI TEXHOJIOTHIA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTEPUPOBATH MOHITHIMHY, CBSI3aHHBIMU C IWIHHJIPUYECKON, KOHHYECKON U
ceprueckoil MOBEPXHOCTIMU, OOBSICHITH CIIOCOOBI MOTYUEHUS;

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOJI0KEHUE CPephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, 00bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO ONEPUPOBATH MOHSATUSAMU, CBS3aHHBIMH C KOMOWHALMSMU TEJ BpallleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYPBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YECPTSKH U3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKNX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAIMK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEMEe KOOpMHAT;

pemiath TEeOMETPUYECKHE 3aJaud Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH JI0 IJIOCKOCTH, B IIEJOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBIMIOJHATh HM300pakeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUS MNP MapajljieIbHOM
MepeHoCce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOW CHMMETPHH, IPH TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CCYCHUS MHOTOTPDAaHHUKOB W T BpAMICHUS: CEYCHHS IHIIMHIPA
(mapamienbHO W MEPIEHANKYIISIPHO OCH), CEUCHHS KOHYyca (TapajiieIbHbIe OCHOBAHHIO
U TIPOXOJISIIKE Yepe3 BEPIINHY), CEUCHUS 1I1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHUS CEUSHWH: METOJ CIICJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKHe (aKThl JUIsl PEIICHUsS CTePEOMETPUYCCKUX 3ajad,
MPEJIONIarafoINX HECKOJIBKO IIaroB PelIeHUs, €ClIi YCIOBUS MPUMEHEHHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JOKA3aTelbCTBO MATEMATHUYECKUX OTHOIICHUH W HAXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTh MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAITMOHHBIE CHCTEMBI TIPH
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



MNPUMCHATH IOJYUCHHBIC 3HAHHA Ha MPAKTUKEC: CpaBHHUBATb, AHAJIMU3UPOBATL U
OLICHMBATh PEAJIbHBIC CUTYaIMH, IPUMEHATh U3y4CHHBIC IOHATHS, TEOPEMBI, CBOMCTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYyallUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATH ITOCTPOCHHBIC
MOJIETIH C HCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH W TEopeM, ammapara ajareOpsl,
penaTh NPakTUYeCKUe 3aa4r, CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEINYNH;
UMETh TPEJICTABICHUS 00 OCHOBHBIX ATamax pPa3BUTHS T€OMETPHU KaK COCTaBHOW
qyacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnsie IIpakruyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
1 BBeznenue B ctepeoMeTpuio 14 1 0 http://www.mathematics.ru/
B3aunmHoe pacnionoxxeHue npsiMbIX B )
2 P P 5 1 0 http://www.mathematics.ru/
MIPOCTPAHCTBE
[TapaynenbHOCTh TPSIMBIX OCKOCTEM .
3 P P 1 TIOCKOCTEN B 8 0 0 http://www.mathematics.ru/
MIPOCTPAHCTBE
[lepneHAUKyYISIPHOCTD NPSAMBIX U .
4 pTICHA vy P P 18 0 0 http://www.mathematics.ru/
MJIOCKOCTEN B MPOCTPAHCTBE
VYrael 1 pacCTOsTHUS 11 1 0 http://www.mathematics.ru/
MHororpaHHuku 1 http://www.mathematics.ru/
Bexkrops! B ipocTpancTBe 0 http://www.mathematics.ru/
IToBTOpeHue, 0000IIEHNE U CHUCTEMATH3a .
8 o P HH HICHHC 1 CHeTeMaTsatmt 1 2 0 http://www.mathematics.ru/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOT'PAMME



http://www.mathematics.ru/
http://www.mathematics.ru/
http://www.mathematics.ru/
http://www.mathematics.ru/
http://www.mathematics.ru/
http://www.mathematics.ru/
http://www.mathematics.ru/
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 BeKTOpBI B IPOCTPAHCTBE 5 1 0 http://www.math.ru
5 Metoa koopAMHAT B IPOCTPAHCTBE . 1 0 http://www.math.ru
3 HHHHHHP, KOHYC, IlIap 8 1 0 http://www.math.ru
4 Obbembl Ten 10 1 0 http://www.math.ru
5 [ToBTOpEHNKE 4 0 0 http://www.math.ru
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 4 0
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http://www.math.ru/







MynuuunanbHoe o6uieodpazoBaTesibHOe YUpesKIeHHe
«Cpeanss obmeobpazoBaresbHas mkoaa Ne2» c.n. bakcaneHok
bakcanckoro MyHHUHMNA/ILHOTO paloHa

PACCMOTPEHO u COI'JTACOBAHO YTBEPXKIAIO! 2
OJIOBPEHO 3amecTuTeNb IHpeKTopa JlnpeKTop MKOJIE

Ha 3aceanuu MO ?’
M/Kanamoxoaa M.A/ </ /Kypmasosa JLb./

[Tporokon Ne | ot
«29» asrycra 20251 «29» asrycr 20251 Tpukas Ne2

61.29.08.2025r

KAJIEHJAPHO-TEMATHYECKOE IIJTAHUPOBAHUE

HawumenoBanue yqe6Hor0 npeameTa reomMeTpus

Knaccsr 10
YpoBeHb U3yyeHHs

npeaMeTa yray6/eHHbIH

Vuurens Kaaaxokosa M.A.

Cpox peanuzauuu KTI1, yyeOubiit ron  2025-2026rr

KonuyecTBO 4acoB 1o yuebHOMY MniiaHy

Bcero 68  4acoB B rof; B HEOEIIO 2 d4aca
KanenapHo-TeMaTHyecKoe MIaHUpOBaHKe COCTaBNeHO Ha ocHoBe Pabouei

nporpammbl o __reometpur__. Cocrasutens  Kanamokosa MLA.

Vye6uuk: JI.C. Atanacau, B.®. Byry3os, C.B. Kagomues u ap. «['eomerpus»
10-11 kaacc -M.: IIpocsewenne, 2014r.

2025r



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

OcHoBHbIE TIpaBHiIa H300paKEHUS HA
PHUCYHKE IIJIOCKOCTH, TTapalIeIbHBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

KoanuecTBO 4acos

Kountp

0JIbHBI
Bcero

padoThI

IIpakTu
YyecKue
padoThI

Jdomamn
ee
3ajaHue

Ne 2,4

Jdara nzyyeHus

Ilnan

2.09

dakr

DJIeKTPOHHBbIE

uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

http://www.math.ru

[TonsTHs cTepeoMeTpun: TOUKa,
npsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHOBHbIE MpaBUIIa U300paXKEeHUs Ha
PHUCYHKE IIJIOCKOCTH, NTapaJlJIeNIbHBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsTHs cTrepeoMeTpun: TOUKa,
npsiMasi, JI0CKOCTh, IIPOCTPAHCTBO.
OcHoOBHBIE MpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NTapaJlJIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

MHororpaHHuKH, H300paKeHne
MIPOCTENIINX POCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIMNX 0OBEKTOB

Ne 7,9

Ne 12,14

Ne 17,19

4.09

9.09

11.09

http://www.math.ru

http://www.math.ru

http://www.math.ru

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

Ne 22,24

16.09

http://www.math.ru



http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/

CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHH U TICPBBIC
cieactsus U3 Hux. O003HaUYEeHUS 1
MPSIMBIX U IJIOCKOCTEMN

N3o0pakeHne ceueHni MupaMu/Ibl,

Ky0a U PU3MBbI, KOTOPBIE TPOXOISAT

yepe3 ux péopa. M3obpaxenue

IIepeCceYeHUs OITYICHHBIX 1
II0cKoCTel. PackpammBanue

MOCTPOSHHBIX CEUCHUH Pa3HBIMU

[[BETaMHU

Ne27,29

Ne35,37

18.09

23.09

http://www.math.ru

http://www.math.ru

N300pakeHune cedeHuil nupaMupl,

Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOIAT

yepe3 ux péopa. M3obpaxenue

IepeceYeHus OITYIEHHBIX 1
IJI0CKOCTeN. PackpammBanue

MOCTPOSHHBIX CEUCHUH Pa3HBIMU

[[BETaMHU

40,41

25.09

http://www.math.ru

10

11

Merton cnenoB 1yl TOCTPOCHUS
CEUYECHUU

Mertopa cieoB Ui HOCTPOSHUS
ceueHuil. CBoiiCTBa nepeceueHuit 1
MPSAMBIX U IJIOCKOCTEHN

ITocTpoeHue ceueHuit B mupamuie,
KyOe 1o TpéMm ToukaM Ha pEbpax.
Co3aHue BBIHOCHBIX YepTexen U
3amKCh IIarOB IMOCTPOCHUS

44,46

Ne50

Ne54

30.09

2.10

7.10

http://www.math.ru

http://www.math.ru

http://www.math.ru

12

IToBrOopenue mianumerpun: Teopema
0 NPONIOPLIMOHATIBHBIX OTPE3KaX.

Ne57

9.10

http://www.math.ru



http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/

[Tonobue TpeyroabHUKOB

13

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B CEUEHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHUS TUTAHUMETPHUH U
CTEpPEOMETPUU

Ne60

14.10

http://www.math.ru

14

15

16

KonTpoabHasi padora " AKCMOMBI
crepeomerpun. Ceuenus'"

B3auMHoe pacnosioxkeHue npsMbIX B
npocrpancTse. CKpenBaronmecs
npsmele. [Ipuznaku
CKPELIMBAIOIIUXCS TPSIMBIX.
[TapamienpHble psiMbIE B
MIPOCTPAHCTBE

TeopeMa 0 CyleCTBOBaHUH U
€AVMHCTBEHHOCTH MPSIMOU
NapajuleJIbHON JaHHOU IIPSIMO,
MPOXOISIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH Ha
JTAaHHOU npsimoil. Jlemma o
MIEPECCUEHNH NaPAIIIENBHBIX TIPSIMBIX
IIJIOCKOCTBIO

Ne63

Ne65

Ne67

16.10

21.10

23.10

http://www.math.ru

http://www.math.ru

http://www.math.ru

17

[TapamrenbsHOCTB TPEX NPSIMBIX.
Teopema o0 TpEX mapayeabHbIX
npsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

Ne70

6.11

http://www.math.ru

18

[TapanmienpsHOe MPOEKTHUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapajuieIbHOTO
npoekTupoBaHus. M3o0pakeHne

Ne73

11.11

http://www.math.ru



http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/

pasHbIX (GUTYpP B MapaIeITbHON
MIPOCKITHH

19

20

[lenTpanbHas nmpoekuus. Yroi ¢
COHAIIPABJIICHHBIMUA CTOPOHAMHU. YTOJI
MEXAY IPAMBIMU

[ToHsiTUSA: MapanaeaIbHOCTh MPSIMOI 1
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[IapaJUIEIbHOCTH NPSIMOU U
miockoctu. CBoiicTBa
[IapaJUIEIbHOCTH NPSIMOU U
IJIOCKOCTH

Ne76

Ne80

13.11

18.11

http://www.math.ru

http://www.math.ru

21

22

23

24

[TocTpoeHue ceueHust, MPOXOASIIETO
yepes TaHHYI0 IPSMYIO Ha YEPTEXKE U
MapaJIEBHOIO IPYTrOM MPSMOIA.
Pacuér orHOLIEHMIT

[TapannensHas mpoeKIus,
MIPUMEHEHHE I TOCTPOCHUS
ceueHHid Ky0a 1 rmapajuiesenumne/a.
CaoiicTBa nmapasiesenurnena u
MIPU3MBI

[TapannenbHble MIOCKOCTH.
[Ipu3Haky napajieIbHOCTH JIBYX
IJIOCKOCTEN

Teopema 0 mapajuIeIbHOCTH U
€TMHCTBEHHOCTH MJIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAIJICKAILYIO TAHHOM TIJIOCKOCTH
U CJIEICTBUS U3 HEE

Ne84

Ne87

Ne90

Ne94

20.11

25.11

27.11

2.12

http://www.math.ru

http://www.math.ru

http://www.math.ru

http://www.math.ru

25

CaolicTBa napauienbHbIX

Ne97

4.12

http://www.math.ru
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http://www.math.ru/
http://www.math.ru/

IUIOCKOCTEH: 0 mapajuieIbHOCTU
MPSIMBIX TIEPEeCeUeHUs MpH
MepeceyeHny JIByX MapaijiesbHbIX
IJIOCKOCTEH TpeThe

26

27

CaolicTBa napauienbHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
HapauIeIbHBIX MPSIMBIX,
3aKITFOUEHHBIX MEXKITY
napauIeIbHBIMU IJIOCKOCTSIMU; O
NepeceYeHU  MPSIMOM C TBYMS
napajuieIbHBIMUA TUIOCKOCTSIMH

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO

mapajiiCaCImIicaa

Ne101

Ne103

9.12

11.12

http://www.math.ru

http://www.math.ru

28

[lepneHMKyYIAPHOCTD NPSMON U
mockocty. [Ipn3nak
MEPIEHIUKYISIPHOCTH MIPSMOHN U
IIJIOCKOCTH

Ne106

16.12

http://www.math.ru

29

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipn3Hak
MEPIEHIUKYISIPHOCTH IPSMOHN U
IJIOCKOCTH

Nel110

18.12

http://www.math.ru

30

Teopema o CyllleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOiA,
MIPOXOASAIIEH Yepe3 TOUKY

IIPOCTPAHCTBA U MEPIEHIUKYISIPHON

K IINTIOCKOCTH

Ne115

23.12

http://www.math.ru

31

[InockocTH ¥ IepNeHAUKYISIPHBIE UM

IIpsAMBIC B MHOI'OI'paHHUKaXx

Nel17

25.12

http://www.math.ru

32

[lepnieHqUKyYISp U HAKJIIOHHAS.

Nel119

30.12

http://www.math.ru



http://www.math.ru/
http://www.math.ru/
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http://www.math.ru/
http://www.math.ru/
http://www.math.ru/

ITocTpoeHue nepneHauKyIIspa us
TOUYKHU Ha MPSIMYIO

33

34

35

[lepnieHIuKynsp U HAKJIOHHAS.
ITocTpoeHue nepneHauKyIIspa us
TOYKH Ha MPSIMYIO

Teopema o Tpéx nepneHAUKYISIpax
(npsimast u oOpaTHas)
Teopema o TpEX MepreHAuKyIIpax
(npsimast u oOpaTHas)

Ne122

Ne125

Ne128

13.01

15.01

20.01

http://www.math.ru

http://www.math.ru

http://www.math.ru

36

37

38

Yron Mexay CKpenuBarOmuMHUCs
MPSIMBIMU

ITouck NEPHNCHAUKYJIAPHBIX HPAMBIX C

TOMOILBIO TIEPIIEHIUKYIISIPHBIX
TIOCKOCTEH

[Toctpoenue ceuenunii Kyoa, MpU3MBI,
MPaBUJILHOM NTUPAMUJIBI C TIOMOLIBIO
OPTOrOHAJIBLHOM MTPOEKIINU

Ne131

Nel34

Ne139

22.01

27.01

29.01

http://www.math.ru

http://www.math.ru

http://www.math.ru

39

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[Inockoctu cummeTpuil B
MHOTOTpaHHUKAX

Ne142

3.02

http://www.math.ru

40

[Ipu3Hak nepneHaANKyJIApHOCTH
MPAMON U TJIOCKOCTH KakK CIIEJCTBUE
CUMMETPUU

Ne145

5.02

http://www.math.ru

41

[IpaBusEHBIE MHOTOTPAHHHKH.
Pacuér paccTostHuii OT TOUKH 10
IUIOCKOCTH

Ne147

10.02

http://www.math.ru

42

IIpaBUIIbHBIE MHOTOIPAaHHUKHU.

Ne150

12.02

http://www.math.ru
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Pacuér paccTosHMi OT TOYKHU 10
IJIOCKOCTH

43

44

45

CriocoObl OMyCTHTH
MEePIEHIUKYISIPbl: CHMMETPUS, CJIBUT
TOYKH O NapaJUIEIbHON MPAMOM
CaBur 1o HenapauieIbHOW IpsiMOH,
M3MEHEHUE PACCTOSHUN

KonTpoabHnasi padora ""B3anmuoe
pacnosio:keHue NpsMbIX H
IUIOCKOCTEeH B mpocTpancTae'

154

158

162

17.02

19.02

24.02

http://www.math.ru

http://www.math.ru

http://www.math.ru

46

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MKy IPSIMBIMH B
MHOTOTpaHHUKAX

165

26.02

http://www.math.ru

47

48

49

50

JIByrpansbiii yroa. CBoicTBO
JIMHENHBIX YTJIOB IBYTPAHHOTO yrja

HepHCHI[I/IKYJ'IHpHBIe IJIOCKOCTH.
CBolicTBa B3aMHO
NEPHCHAUKYIISIPHBIX IUIOCKOCTEM

[Ipu3Hak nepneHaAuKyJIIpHOCTH
IJIOCKOCTEM; TeOpemMa O MpsIMOM
[IEpECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTH

[IpssMOyTONBHBIN MTapajuIeICIUIIE;
KyO; u3MepeHusi, CBoiicTBa
IIPSIMOYTOJIBHOTO ITapajulelIeuIIe1a

168

171

174

177

3.03

5.03

10.03

12.03

http://www.math.ru

http://www.math.ru

http://www.math.ru

http://www.math.ru

51

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO MapajuIeieuIe1a u

182

17.03

http://www.math.ru
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http://www.math.ru/
http://www.math.ru/

CIICIICTBHE U3 Hee

52

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEUIUBAIOIIMNXCS MPAMBIX,
PACCTOSTHUE MEXKTY
CKPEUIUBAIOIIMMUCS PSIMBIMH B
MPOCTBIX CUTYaLUSIX

185

19.03

http://www.math.ru

53

54

55

PaccTosiHre OT TOYKH 10 TIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Brruucnenue paCCTOﬂHI/Iﬁ MCKIAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMH C
IIOMOIIBIO HepHeHﬂHKynﬂpHOﬁ
IINIOCKOCTH

Tpéxrpanuslii yrois, HepaBeHCTBA s
TPEXTPaHHBIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yIia

190

194

200

24.03

26.03

7.04

http://www.math.ru

http://www.math.ru

http://www.math.ru

56

KounrtpoabsHnas padora "Yriubl u
paccrossaus'

200

9.04

http://www.math.ru

57

58

[Tupamuna. Buasl nupamu.
[IpaBunpHas nupamuia
IIpusma. IIpsAmas u HakIOHHAs
npusMmsl. [IpaBunbHas npusma

206

210

14.04

16.04

http://www.math.ru

http://www.math.ru

59

[IpsiMoit napaynenenunes,
IIPSIMOYTOJIBHBIN MTapaJuIeICIUIIE],
Ky0

215

21.04

http://www.math.ru

60

Beinykiieie MHOrOrpanHuku. Teopema
Ditnepa

221

23.04

http://www.math.ru

61

Beinykiieie MHOrorpanHuku. Teopema

225

28.04

http://www.math.ru



http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/
http://www.math.ru/

Diinepa. [IpaBuiibHbIC U
MOJTYTIPABHIIbHBIE MHOTOTPAHHUKHU

KonTtpouabnas padora

62 1 225 30.04 http://www.math.ru
"MHoOrorpaHHuku"
[ToHsATHE BEKTOPA HA IJIOCKOCTHU U B

63 npoctpanctBe. CymMma ¥ pa3HOCTh 1 229 5.05 http://www.math.ru
BEKTOPOB
YMHOXKEHHE BEKTOPA Ha YUCIIO

64 b 1 234 7.05 http://www.math.ru
.CKaJsipHOE MPOU3BEICHHE
Pasnoxxenne BekTopa 1o 6azucy Tpeéx

65 BEKTOPOB, HE JICXKAIINUX B OJTHOM 1 240 12.05 http://www.math.ru
TJIOCKOCTH
Brruncnenue yria Mexay BeKTOpaMu

66 * ol P 1 244 14.05 http://www.math.ru
B ITPOCTPAHCTBE

67 Hrorosasi kKoHTpOJIbHAsSI padoTa 1 244 19.05 http://www.math.ru
O06001IeHre U CUCTEMATU3AIIHS NosTopeH

68 HVI t 1 P 26.05 http://www.math.ru
3HAHUN ne

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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KAJIEHJAPHO-TEMATUYECKOE IIJIAHUPOBAHUE

Haumenoanwue y‘{eGHOl‘O npeaMera reomerpus

Knacesr _ 11
VYpoBeHb u3ydeHus npeamera yray6aeHHbli
Vuurens Kausazokosa MLA.

Cpox peanuzaruu KTI1, yueGupiii ron  2025-2026rr
KonnuecTBo 4acos 1o yyeGHOMY niaHy

Bcero 34 wuaca B rofi; B HEAENIO 1 uac

Kanennapho-remaruyeckoe niaHupoBaHue COCTaBIEHO Ha OCHOBe Pabouei

nporpaMMel o __reomerpun . CocraButens _ Kamasokosa ML.A.

Vyebnuk: JI.C. Atanacsin, B.®@. Byty3sos, C.B. Kagomues u ap. «I'eomeTpus»
10-11 kaacc -M.: IIpocBemenue, 2014r.



11 KIIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Jdomamnee

Jara usyyenus

DJIEKTPOHHbBIE




Kontp 3alaHue uudposbie
oiabHbl | IIpakTHy oOpa3oBaTe/ibHbIE
Bcero e ecKue Mnan ®axr pecypenl
padort padoThI
bl
[TonsTHe BeKTOpa B .34 -37,Ne
npoctpancte. CII0KEHHE U 320, 324,
BblUMTaHUE BEKTOpoB. Cymma 1 327(6), 335 8.09 http://www.math. ru
HECKOJIbKUX BEKTOPOB.
YMHOKEHUE BEKTOpa Ha .38 ,Ne 339,
— 1 341 15.09 http://www.math.ru
KomM1uianapHble BEKTODBI. .39 -40,Ne
I[IpaBuIIo Mapasienenune/a. 356, 357,
1 335(6,8), 22.09 http://www.math.ru
359.
Pasnoxxenue BekTopa 1o m.41 ,Ne
TPEM HEKOMILIAHAPHBIM 1 362,364, 365 | 29.09 http://www.math.ru
BEKTOpaM.
Kourpoabsnas padora Ne 1 m.34 -41
1o Teme «BekTopsl B 1 1 6.10 http://www.math.ru
IIPOCTPAHCTBE»
[IpsimoyronpHas cucteMa 42 - 43,
KOOPIMHAT B IPOCTPAHCTBE Ne400(6,n),
KOOI;),I[I/IHaTBI BzKToga 1 N9401§\f9433 1310 http:/Awawy. math.ru
, Ned(7
CBs3b MEXKYy KOOpAUHATAMH 1 Ne409(B,e,x 20.10 http://www.math.ru
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http://www.math.ru/
http://www.math.ru/

BCKTOPOB U KOOpAHMHATAMH

M), Ned 11

TOYEK Ne418(6,B),
Ne419
[Ipocreiimue 3anaun B Ned424(06,8),
KOOpJAMHATAX No425(a),Ne
8 426 Ne430, | 10.11 http://www.math.ru
Ne431(a,B,r)
, No432
VYros Mexay BEKTOpaMH. n 46-47,
CkansipHO€ NpOU3BEICHUE No441(B-
9 BEKTOPOB 3),Ne445(r), 17.11 http://www.math.ru
Ned46(),
No451(m)
Yron Mexay BEKTOpaMH. 148,No466(
10 CkansipHOoe Npou3BeICHNE 0,B), Ne465 24.11 http://www.math.ru
BEKTOPOB
Pemienue 3amad mo teme Ne509,moar
«CkansapHoe MPOU3BEICHUE OTOBUTHCS
11 K 1.12 http://www.math.ru
KOHTPOJIBHO
it pabore.
KountpoJabHas pa6ora Ne2 Ne509
o teme «IIpocreimme
12 3a/1a4d B KOOPJMHATAX, 8.12 http://www.math.ru
CkansipHO€ pou3BeieHne
BEKTOPOB)
[TonsTre numuHIpa n53-54,
13 No522, 15.12 http://www.math.ru

Ne524,
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http://www.math.ru/
http://www.math.ru/
http://www.math.ru/

No526

Pemenue 3amay mo reme n53-54,
14 «umusap» Ne527, 22.12 http://www.math.ru
No531
Konyc 1 55-56,
15 J{Egg:gg: 29.12 http://www.math.ru
Ne563
VY ceueHHslil KOHYC m 57, Ne568,
16 Ne569, 12.01 http://www.math.ru
No571
Cdepa. YpaBuenue chepsi. m 58-59,
17 [Tnomans chepsl Ne573(0), 19.01 http://www.math.ru
Ne576(B)
Pemenne 3anau Ha Ne635,
18 MHOTOTPAHHUKH, [IUIUHID, Ne637 26.01 http://www.math.ru
KOHYC U TI1ap
Pemenue 3amau Ha Ne634(0),
19 MHOTOTPaHHUKH, LIUITUHAP, Ne639(a) 2.02 http://www.math.ru
KOHYC U TI1ap
KonTpoabnas padora Ne3 Ne634(0),
20 o teMe «{unuuap, KoHyc, Ne639(a) 9.02 http://www.math.ru
cdepa u map»
IMoustue oobema. O0BEM m 63-64,
21 HPAMOYTOIIBHOTO Ne648(z.r), 16.02 http://www.math.ru
napajienenumnena Ne649(B),
Ne652
22 O6beM mpsIMOYTOJIBHOTO mm 63-64, 2.03 http://www.math.ru



http://www.math.ru/
http://www.math.ru/
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napajuiesienuneaa Ne656,
Ne658
O06beM uIHHIpA 1 66,
23 ﬁggg@ 16.03 hitp://www.math.ru
Ne671(a,0)
O0Bem HuIMHIpa 1 66, Ne670,
24 Ne672, 23.03 http://www.math.ru
Ne745
O0BeM UpaMuIbI m 69,
25 11:22228;: 6.04 http://www.math.ru
Ne687
O0bem nupamust m 69,
26 Ne695(B), 13.04 http://www.math.ru
Ne697
27 Obmen koryca ﬂ;gi 20.04 hittp://www.math.ru
Pemenue 3amau Ha Jomarssis
28 HaxoXJAeHue o0bemMa KoHyca KoHTponbHA | 27.04 http://www.math.ru
g paboTa
O6bem mapa. [lnomanp n7l,
cepbl Ne710(a,0), _
29 NeT1L, 4.05 http://www.math.ru
Ne713
KonTtpouabnas pabora Ned4 n7l,
30 o TeMe «O0beM MUITUHAPA, Ne710(a,0), 11.05 http://www.math.ru
KOHYCa, MUPAMUIBI U No711,
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32
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[ToBTOpEHME.
[TapamienpHOCTB IPSIMBIX U
IIJIOCKOCTEN

[ToBTOpEHUE .
[TapannensHOCTh IPSIMBIX U
IJIOCKOCTEH

IToBTOpEHME.
[lepneHUKyYISPHOCTH
MPSIMBIX U IJIOCKOCTEHN
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Tecter EID
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18.05

25.05
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[ToBTOpEHME.
[lepnenuKyIsIpHOCTD
IPSIMBIX U IIJIOCKOCTEN

Tecter EI'D
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OBIIEE KOJIMYECTBO YACOB I10
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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 CIEICTBHS M3 HHUX IPH PEIICHUH
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccupumupoBare B3aMMHOE DPACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPAaHHBIA YroJ, TpaHH ABYTPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yria, JUHEWHBIN Yros JBYTpaHHOIO yIiia, IpajycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOI'PDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PAaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MIPaBHJIbHBI MHOTOI'paHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPaHHUKOB (TMpamulia, HpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIbHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJlICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas NIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIEI TIOCTPOCHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIIOIB3YSI
' METO/I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJIOB, BBIOIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HAaXOXJAEHHWE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKAE METOMBI TPH
7.12 pEelIeHNH  CTAaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUH MEXIy ABYMs TOYKAMH, OT TOYKH IO TPSMOH, OT TOYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSIMBIMU
Pemate 3a7aun Ha HAaXOXJAEHUWE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHHIE AHAIUTUYECKAE METOMBI TPH

peIIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7aud Ha BBIYHUCICHHE YIJIOB
MEXy CKPELIUBAIOIIUMUCS NPSIMBIMU, MEXIY MPSAMOM U IIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMYJ, BBIUUCIATH COOTHOIICHUS MEXIY
IUIOINASIMH TOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSAMU: CUMMETPHsS B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI
W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(GOPMAIHMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, MpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (akThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPELIEHUS, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbI B SBHOH (opme
718 [IpumensaTh mpocTeiline NpOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUIECCKHX 33124
719 [TpuBOANTE HpHUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KHU3HH, PAcIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOTydeHHbIE 3HAHUS HA MPAKTUKE: aHAJHU3UPOBATH peasbHBIC
CUTYallUH ¥ MPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKu CHOPMYITHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TeopeM, ammapara aireOpsl,
pemlaTb ~ MpakTMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXXICHUEM
reOMEeTPHUECKUX BETHMYUH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 ['eomerpust
OnepupoBaTh NOHATHAMU: IMIUHJIPUUYECKasi MOBEPXHOCTh, 0Opa3yrolye
6.1 WINHAPUYECKOM TMOBEPXHOCTH, IMJIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHS TEJT BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CeTMEHTa, MIApOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate  00BEMBI M IUIONIANM  MOBEPXHOCTEH TN  BpaIlICHUS,




TreOMETPUUECKUX TeJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJNIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHS MEXKIY IIOMAJISIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (QUrypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTHIX
00BEMHBIX (QUTyp: BUJI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYCHHS Tl
BpallCHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IpeoOpa3oBbIBaTh HHGOPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aja4, MPENONaraliiX HECKOJIbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCiIo, OGT)HCHHTI), KaKNUMH CBOI71CTB3,MI/I OHHU
o0ramaoT

HpI/IMeHHTL IMMPpaBUJIO MTapaJuICJICITUIICAa ITPHU CIIOKCHUU BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YI'oJl
MCKAY BCKTOpPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M TNpPOM3BEICHHE BEKTOpa HA YHCIO, YIroj
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT
Pemarp mpocreiiiiye reomMeTpuyeckue 3ajadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

PemraTs 3a4a4u Ha JOKa3aTCJIbCTBO MAaTEMATHUYCCKUX OTHOIIEHUHA U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM WM aJropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METObI npu pPEeUICHU A CTaHAapTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁH.IPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO)lI/ITB MMPpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKHU3HHU, paCllO3HABATh MMPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpuMeHsITh MONydYeHHbIe 3HAHHS HA MpaKTHKE: aHAJIW3HPOBATh pealbHbIE




CUTYyallMU ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cHopMyIUpPOBaHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHMe  3aJayd,  CBA3aHHbBIE C  HAXO0XJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCHOMATUYECKOM MIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;keHue NpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHIII/IKy.HHpHOCTB HpﬂMOﬁ U IUIOCKOCTU: MNCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEePHEHANKYIISIPHOCTH MPSAMON U MIJIOCKOCTH, TEOPEMA O MPSIMOM MEPHEHAUKYISIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTrOJI MEXKAY MPAMON U MIOCKOCTBIO, IBYTPaHHBIN
YIoJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIHs (GUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpuU3Mbl. [lapannenenumnes, npsIMOYTOJIbHBIN Mapajjieenunesa u
ero csoictBa. [Tupamuna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHHWE IUPAMUJBL,
OOKOBas W TOJIHAS MOBEPXHOCTh NMUPAMUJbI, MpaBUJIbHAS M YCEUYE€HHas MUpaMHJa.
OnemMeHTHl Npu3Mbl W nupamunabl. [IpaBWiIbHBIE MHOTOIPDAaHHUKH: IOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
npaBUiIbHAS TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHA B nupamMuaax, napaiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOIAh OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU NPABWIBHOW NUPAMHBI, TE€OPEMa O IUIOLIAJM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, Iuamerp, Iouaas IOBepXHOCTH cdeprl. BzanmHoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiiomaab

cepsl

6.4

6.5

6.6

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

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEM mapa u wiomaas chepsl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXY IUIOLIAIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapasuieabHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHUs 11apa

Bexktop Ha miockoctd M B npocTpaHcTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHasg cucTeMa KOOpJAMHAT B NpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy BekTtopamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJT TP PELLIEHUN T€OMETPUUYECKUX 3a/1a4




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAUTH AO0KA3aTCIbHBIC PACCYKACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMH,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pelICHUU 3ajJiad, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTElIeM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYNIO, PalMOHAJIbHOE YHUCIIO, HPPALUOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJlbHbBIX, LEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTMMOCTH, HAUMEHBIINHA 0Ot
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCIca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccust, TreoOMCTPHUYICCKAA




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
YMEHME 3a/laBaTh II0CJIEOBATEIbHOCTH, B TOM 4YHUCIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢dopMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apUPMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMHU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuia 2X2 u  3%3, onpeaeiauTelb  MaTpUIbL,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTEMbBI C IIApaMCTPOM; TIPHUMCHIATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTCMAaTHUYCCKHUX

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

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCISATH  NPOU3BOJAHBIE  CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIIONB30BaTh MPOU3BOAHYIO JUIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

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




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3UIMST (DYHKUMH, JTUHEHHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 33134 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (YHKUMH Ui pelieHHs] ypaBHEHHI,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CHUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHne omnepupoBaTh MOHATUSIMHU: cpefHee apudMeTnueckoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMEHWE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO0 B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBJICHUH; MPEICTaBIAThH
uH(pOpMAlLIMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TIpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; TPAPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENWYHMHBI, (YHKIHMHA  pacupelesieHuss W IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pelleHus 3a/1ad,
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH MPUMEPbl TPOSIBICHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, NMEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS Ul PEIICHUS 33a]a4; OlCHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBarb IOHATUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJIa, IUIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMbIE, I1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHSATHUSMU: IJIOMAAb (QUTYPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPaMUbI, TPU3MBI, KOHYyca, UWIHHIApPA, O0BEM KyOa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Imapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHyCa W IMIIUHIAPA,

napaujaiCJbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHyCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4aeMbIX (PUTyp, BBIIBUraTh TUIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHne onepupoBaTh TMOHSATHSMH: JBUXKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab 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: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HUCIIOJIb30BATb BeKTOpHBIﬁ n KOOpI[I/IHaTHHﬁ METOA

JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX yqe6HHx IpeaAMETOB

YMenue BLI6I/IpaTL HO)IXOI[}IIJ_[I/Iﬁ MCTOA AJId pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHC pacClioO3HaBaTb TIIPOABJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHUYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

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

13 Apudmerndeckuii KOpeHb HATypallbHOW CTeneHH. JeHCTBHS ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm uucna. JlecaTuyHbie U HaTypaibHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
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 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Lenble u 1poGHO-palMOHaNIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyIna CII0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHbIIEro 3HaueHUs! (QYyHKIMHU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




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

1. I'eomerpus. YueOnuk aist 10-11 k1. o0ieo0pa3oBaTenbHbIX YUpEKICHUMH.
T
JI.C. AtanacsH, B.®.byty30B,. —-M. «lIpocBemenne» — 2010r.
2. C.B.Becenosckuii, B.J[.Ps6unnckas. /lumakruueckue matepuanbl s 11
KJjlacca
M.: IIpocsemenue, 2009r.
3. b.I'3uB, B.M.Meiinep, A.Il.baxanckuii. 3agauun no reomerpuu anga 7-11
KJIACCOB.
M.: [Ipocsemenue, 201 1r.
4.Coopuauku ais noaroroBku k EID 2013, 2014 2015 rospr.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

1 T'eomerpus, 10—11: Yueb. s obmeoOpazosar. yupexaenunii/ JI.C. AtanacsH,
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