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INOACHUTEJIBHASA 3ATIMCKA

['eomerpust sBiIsSeTCs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOILero
0o0pa3oBaHus, Tak Kak 00ecrieunBaeT BO3MOXKHOCTh U3Y4EHUS AUCHUIUIMH €CTECTBEHHO-HAayYHOU
HAIpPaBJIEHHOCTH U IPEAMETOB I'yMaHUTAapHOro LuKJa. II0CKOIBKY JIOTMUECKOE MBILUICHUE,
dopmupyeMoe TpH H3YyYCHHH OOYYAIOIIMMHUCS TOHSATHMHBIX OCHOB TI'€OMETPUH, IpH
JIOKa3aTeNIbCTBE TEOPEM M IOCTPOCHMM LENOYKH JIOTMYECKHUX YTBEP)KIACHUH IIPU PELICHUU
FEOMETPUYECKUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTbh THUIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yriiyOJI€HHOM ypOBHE —
pasBUTHE MHIMBHUyalbHBIX CIIOCOOHOCTEH OOYyYarOIIMXCsl NpPU H3YyYEHHUM TIE€OMETpUH, Kak
COCTaBIIAIOLICH MpeaMeTHOH obnactu «MaremaTnka W MHPOpPMATHKa» 4Yepe3 oOecreyeHHe
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUN U
JecTBUH, creln(UYHBIX I€OMETPUH, U HEOOXOAMMBIX [UIS YCIEUIHOTO MPOo(ecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropUTETHBIMH 33aJlJadyaMU Kypca F€OMETPUHU Ha YIIIyOJEHHOM YpOBHE, PACHIMPSAIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

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

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJENSAX, IO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHIHOrO amnmnapara no pasaeny «CrepeomeTpus» yueOHOro
Kypca r€OMeTpHH;

(dbopMHpoBaHUE YMEHHSI BIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENSAX U B pPEATbHOM MHUpE
MHOTOTPaHHMKH U Te€Jla BPaLIeHUsI, KOHCTPYMPOBATh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUMA
MaTeMaTUYeCKUX TEeOpHil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JIOKa3aTEIbCTB M AJITOPUTMOB PpEIICHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTENIbHBIC PACCYXKICHUS B XOJAE peUICHUs
CTEpEOMETPUYECKMX 33Jad M 3aJad C MPAKTUUYECKUM CojAepKaHueM, (opMHpOBaHHE
OpEeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB IMpU OOOCHOBAHMM MAaTeMaTHYECKHX
YTBEPKICHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUU JICIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUIEHUs, HHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHS
pacro3HaBaTh TMPOSIBICHHUS T€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalUSX W MPH MU3YYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEaIbHbIX CHUTYallUH, HCCIIECIOBAHUS
IIOCTPOEHHBIX MOJENIEH, MHTEPIIPETALUU TI0JyYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIEpXKATEIBHBIMH JIMHUSAMH y4eOHOro Kypca «l'eomerpusi» B 10 kimaccax
aBisAoTCs: «lIpsiMble M TUIOCKOCTH B MpocTpaHcTBe», «MHororpanHukm», «Tena BpamieHus»,
«BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/|BUIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pEJIeBaHTHBIMH T€OMETpUU Ha yriayOn€HHOM ypoBHe oOydeHus B 10 kiaccax, OTHOCHUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOTro Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHU
pacripefiesiieTcsi He TOJBKO 10 COJACPXKATENbHBIM JIMHUSM, HO W MO TojaM OOy4YCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMebl, pacrpeneiEHHbIM M0 TogaM 00y4YeHUs, CTPYKTYpPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUN 00YJaroOIUXCsl, pacliupssi U yriiyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHbIC
CBSI3H.

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

co3marth ycnoBus i auddepeHnmanuu  00ydeHHUs, MOCTPOCHUS WHAMBUAYAIbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeEeMCTBEHHOCTh MEXKIY OOIIMM U MPOECCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B HEJeINi0).

JlesTenbHOCTD YyUUTENs C yUeTOM pabodeil mporpaMMbl BOCTIUTAHUS

- CTOJIb30BAHUE COJIEPKAHUS ydeOHOro mpeamera Juis GopMUpOBaHUS y 00ydaromuXxcs
POCCUHMCKHMX TPAAUIMOHHBIX JIYXOBHO-HPAaBCTBEHHBIX U COLMOKYJIbTYPHBIX II€HHOCTEH,
POCCHUICKOT0 HCTOPUYECKOTO CO3HAHUS HA OCHOBE HCTOPUYECKOTO MPOCBEILIEHUS;

- IpUBJICYEHUE BHUMaHMs 00yJaroImuxcs K EHHOCTHOMY aCHEeKTy M3y4aeMbIX Ha ypoKax
IPEeIMETOB, SBJICHUN W COOBITUN, WHULMUPOBAHUE OOCYXJCHUH, BBICKA3bIBAHUNM CBOETO
MHEHHS, BBIPAOOTKM CBOETO JUYHOCTHOTO OTHOIIEHMSI K HM3y4aeMbIM COOBITHSIM, SIBICHUSM,
TUIaMm;

- IpUMEHEHHE HHTEPAKTUBHBIX (hOpM yueOHOI paboThl 00yUaromuxcs;

- I0OyX/leHne Oo0ydJaromuxcs coONIoAaTh HOPMBI TOBEACHHS, IpaBWiia OOIIEHHS CO
CBEpCTHUKAMH U MeJaroraMu; yCTaHOBJIEHUE U TOJJIEPKKY 100poKenaTenbHOl atMochepsl;

- OpraHu3anusi 1eQcTBa MOTHUBUPOBAHHBIX M HPYIUPOBAHHBIX OOyYaromUXcs Hal
HEYCIEBAIOIIMMU  OJHOKJIACCHUKaMH, B TOM 4HCI€ C OCOObIMH 00pa3oBaTeIbHBIMU
MOTPEOHOCTAMU;

- MHULIMUPOBAHUE U TMOAJEP)KKA MCCIEN0BATENbCKOM M TNPOEKTHOW JEATEIBHOCTH
oOydaromuxcst B (popMe HMHAMBUAYAIbHBIX U TPYIIOBBIX MPOEKTOB; MPUMEHEHUE AKTHUBHBIX
¢dopm opraHnuzanuu yaeOHOU AeITeIbHOCTH Ha YPOKE.

COJAEPKAHUE OBYYEHUSA
10 KUIIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUS CTEepeOMETpUu. Touka, mpsimMasi, II0CKOCTh, MpocTpaHcTBo. [loHaTne
00 aKkCHOMaTHYeCKOM MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.



B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, TapalieIbHbIe U
cKkpeluBaromuecs npsamsele. [IpusHaku ckpemuBaromuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHbBIC IIPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIBHOCTh TPEX
OpsMBIX, MNApaUIEJBbHOCTh NPSAMOM M IUIOCKOCTH. IlapamnenbHoe M IEHTpanbHOE
IPOEKTHpOBaHue, n3oopaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUS.
N300paxkenue ¢puryp B napawieIbHOW MPOEKIMU. YTIIbI C COHANIPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy NPSAMBIMA B IIPOCTPaHCTBE. llapaynenbHOCTh IUIOCKOCTEH: NapajljiesibHbIE IUIOCKOCTH,
CBOMCTBA NapajjieNabHbIX IIockocTel. [IpocTeiimme npocTpaHCTBEHHbBIE (PUIYPBI HA TIOCKOCTH:
TETpa3p, NapajuleIeIuIe], IOCTPOSHUE CEUCHUI.

IlepneHgUKYISIPHOCTE  IPSAMOM M IUIOCKOCTH:  IEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, IIPSIMbIE IApaUICIbHBIE W IEPIHECHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPIECHIUKYJIPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON IEPHEHAUKYISIPHON
IUI0CKOCTH. OpTOroHanbHOE NpoeKkTupoBaHue. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHAE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX NEPIEHIUKYIIApax.

VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY MPSIMOU U IUNIOCKOCTBIO, IBYTPaHHBIN YOI, INHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IJIOCKUX YIJIOB
MHOrorpatHHoro yrija. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHUHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHOTOrpaHHUKH

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: nN-yronapHas npusMma,
npsMasi 1 HAaKJIOHHAs MPHU3MBbI, OOKOBask W IOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelenunes] MU ero cpoicTBa. Kparuaiimme NoyTM Ha IIOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. I[IpoctpancTBenHass Teopema Iludaropa. ITupamupma: n-
yrosibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMuel. CBoiicTBa péOep U OOKOBBIX I'paHel
NIpaBUIbHOM NUpamubl. [IpaBuiibHBIE MHOTOTpAaHHUKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIIbHAs
nupamu/a, MpaBuiIbHas TpeyrojabHas NUpaMuia U IpaBUIbHBIN TeTpasp, kyo. IlpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Brruucnenue »neMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTU W IIOJIHOM ITOBEPXHOCTH MPSAMOM NPHU3MBI, IUIOIIAJb OCHOBAaHMI, Teopema o
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
[IPaBUIBLHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCCUEHHOU MUPAMUIBI.

CumMeTpusi B IpPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM MPaBUIbHBIX MHOTI'OIPAHHUKOB.
CummMerpusi B TpaBUIBHOM MHOTOIPAaHHHUKE: CHUMMETpHUS Mapajljiesienuieaa, CUMMETPHS
IIPABWJIBHBIX IPU3M, CHMMETPHSI IPABUIBHON TUPAMU/IBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABICHHBIE W IPOTHBOIOJIOKHO HAMPABICHHBIE BEKTOpPBI. PaBeHCTBO
BEKTOpPOB. [IeHCTBUsS C BEKTOPAMHU: CIIOKEHUE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHO>KEHMS BEKTOpa Ha uyncio. [IoHAaTHe KoMIUIaHapHbIE BEKTOpHI. [Ipr3HaK KOMIUIaHAPHOCTH
TpéXx BekTopoB. [IpaBwiio napamnenenunena. Teopema O pPa3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHApHBIM  BeKkTOopaM. [IpsAMoyronpHas cucTtemMa KOOpPAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBA3b MeXAy KOOpAMHATAMHM BEKTOpAa W KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaasipHOE POU3BEICHIE BEKTOPOB.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YUYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa:xxnanckoe BoCIMTAHHE:

C()OPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYyYaromerocs Kak AaKTUBHOTO W
OTBETCTBEHHOT'O 4YJIEHAa POCCHUHCKOro OOIleCTBa, MPEICTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBIICHHM, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMH HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAUYCHUEM;

2) naTpuoTHYECKOE BOCTIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKOM TPakTIaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOSIIIIEMY POCCHMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K JOCTHXKCHHSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTHYECKOW IIKOJbI, MCHOJB30BAHUE ATUX HAOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSATENBHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ady, pEUIeHUH, pacCyXIeHUN, BOCIPUUMYHUBOCTh K
MaTeMaTHUYECKUM acCIeKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0e3omacHoro o0pa3a >KHW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylspHas (u3HuecKas akKTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAaHHUE IICHHOCTU TPYIOIIO0US, HUHTEPEC K pa3IMuHbIM chepam
npoecCHOHANBHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa30BaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HallpaBIeHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHE MPUPOTHON W COIUAIBLHOM CpeIbl, OCO3HAHWE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN Ul pelIeHHs 3a7ad B 00JacTH OKPYKAIOUIEH Cpelbl, MIaHUPOBaHUE
MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCTEACTBUMN TSI OKPYXKAIOIMIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHHMMaHHWE MAaTeMaTU4YeCKOW HayKHu Kak cdepbl
YEJIOBEUECKOW NESITeIbHOCTH, ATANOB €€ Pa3BUTH U 3HAUYMMOCTH JIJISl PA3BUTHS ITUBUIIU3AIINH,



OBJIAJICHUE SI3BIKOM MATEMAaTUKH U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOEKTHYIO M UCCIIEN0BATENbCKYIO IE€ATEIbHOCTh MHIANBUYaIbHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue AecTBUA:

BBISBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTh ONpEAETICHUsS MOHATHH,
yCTaQHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(PUKALUM, OCHOBAHUA i1 OOOOLICHUS WU
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOIO aHAIIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPeoOpa3OBHIBATH CYKICHHS: YTBEpIUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHIUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpEUUs B (akTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, MpeayiaraTb KPUTEPUU U BBISBIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUML;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHUBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO J10Ka3aTEIbCTBA MAaTEMATUUYECKUX YTBEP)KAECHUU (IpsIMblE U
OT IMPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTAIMIO, IMPUBOJUTH MPUMEPbl M KOHTPIPUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJCHHS U BBIBOJIBI;

BbIOMpATh Crnoco0 pemieHuss y4deOHOW 3agaud (CpaBHMBATh HECKOJbKO BapHUaHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXOMAIIMH C YYETOM CaMOCTOSITENIBHO —BBIJIEICHHBIX
KpUTEPUEB).

ba3zoBble nccienoBarebCcKue 1eHCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKUI HHCTPYMEHT MO3HaHMs, (POpPMYyIUpOBaTh
BONPOCH], (PUKCHPYIOIIME MPOTUBOpEUYUE, MpoOIEMy, YCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MTO3UINIO, MHEHHUE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OOBEeKTa, SIBJIEHHUS, MPOILEcCa, BbISBICHUIO
3aBUCUMOCTEN MeXy 00bEeKTaMH, IBJICHUSIMH, ITPOLIECCaAMU;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJIbTaTaM IPOBEAEHHOIO
HaOJI0IeHUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEeHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I1IEeHMI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MpOIIEcca, a TAK)KE BbIIIBUTaTh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBIABIIATH JE€PUIMUTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BONPOC U JJIS
pelleHus 3aauu;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHUCTEMaTH3MpOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUIOB U  (opm
IIPEJICTaBIICHHUS];

CTPYKTypUpOBaTh  UHGOpPMALUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE el CTBHA



Oo0wmenne:

BOCIIPHHUMATh U (HOPMYIHPOBATh CYXKIEHHS B COOTBETCTBUU C YCIOBUSIMH U LEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaThb MOSCHEHUS 10 XOAY pEHICHHs 3a/ladd, KOMMEHTHPOBATh IOJIYYECHHbBIN
pe3yJbTaT;

B X0/€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYHIECTBY OOCY)XIAaeMOH TeMBbI, IPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEH, HALIEJIEHHBIE HA MOMCK PELIEHMsI, CONOCTAaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYaCTHUKOB JMajora, oOHapyKHBaTh pa3jivyuue U CXOJICTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyIUPOBATH Pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJauM, 3KCIEPUMEHTA, HCCIEIO0BaHUS, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIJICHHS C Y4€TOM 3agad NpPE3CHTAllMd |
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHUBEpPcaJbHbIEe YUeOHbIE 1eHCTBUSA

Camoopranusauus:

COCTaBJIATh IUIAH, AJITOPUTM PELICHUS 3a7aud, BbIOMpaTh CIOCO0 peleHUs ¢ Y4EToM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI PEIICHU ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa pelleHrs MaTeMaTUIeCKOH 3a1auu;

NPEIBUACTh TPYJHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH NPH PEIICHUH 33a/1a4H, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIMNOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSAM, OOBSICHATH INPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI Pe3yJbTaTOB JEATEIBHOCTH, HAXOAWUTh OIMIMOKY, J/J1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThl IpU
pemeHnr y4eOHBIX 3a1a4, MPUHAMATh [EJNb COBMECTHOH JIeSTeNbHOCTH, TUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOU pabOThI, paclpeAessiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBHIMOJHATH CBOIO 4YacTh pabOTBl M KOOPAMHUPOBATH CBOM NIEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

NPEIMETHBIE PE3YJIbTATbBI

K xoniy 10 kiacca o0ydaromuiicss HAyIuTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHSIMHU CTEPEOMETPUH NPH PEIICHUH 33734 U
MIPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

® [PUMEHSATh AKCHOMBI CTEPEOMETPUU U CJHEJICTBUS U3 HHUX IIPU pELICHUU
FeOMETPUUECKUX 3a7ay;

e Kjaccu(UUIUpPOBATh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, TNIOCKOCTEN B
IIPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKTY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH | IIIOCKOCTHIO;



CBOOOHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

CBOOOJHO pACIO3HABATh OCHOBHBIE BBl MHOTOTPAHHUKOB (IIpH3Ma, MHUPaMUJA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIACCU(UITUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCH(PUKAIUY;
CBOOOJHO ONEPUPOBATH TMOHSATUSMHU, CBSI3AHHBIMH C CEUYEHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITIOJTHSATH NapajuIeIbHOE, IEHTPATLHOE U OPTOTOHAIBHOE MMPOCKTUPOBAHKUE (PUTYp HA
TUIOCKOCTB, BBITIOJHSATH N300paXkeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEYCHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAaMH, BBHITIONHSThH (BRIHOCHBIC)
IUIOCKUE YEPTEX M M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIATh  IUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpU3Ma, IHPaMUA),
TEOMETPHUYECKUX TeJl C MPUMEHEHUEM (POopMyT;

CBOOOJTHO ONEPUPOBATh TMOHSATHSIMU: CHMMETPHUS B MPOCTPAHCTBE, ILEHTP, OCh M
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U IJIOCKOCTh CAHMMETPUU (PUTYPHI;

CBOOOJTHO OTEPUPOBAThH MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpJAWHATAM B
MIPOCTPAHCTBE;

BBINOJIHATH JICHCTBHS HAJl BEKTOPAMH,

pemiath 3alayd Ha JIOKA3aTEeIbCTBO MATEMATHUCCKUX OTHOIICHUH M HaXOXKICHHE
TCOMETPHYSCKUX  BEJIMYWH, TIPUMEHSS HW3BECTHBIE METOABl TPH  PEIICHUU
MaTEeMAaTHYECKUX 33724 TOBBIIIICHHOTO U BRICOKOTO YPOBHS CJIOKHOCTH;

MPUMEHSTH MTPOCTEHIIIIE TPOrPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUCCKUX 3a71ad;

U3BJICKATD, mpeoOpa3oBbIBATE W WHTEPIPETHPOBATH UH(POPMAITHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTaBIECHHYIO Ha YepTex)ax u
PHUCYHKaX;

NPUMEHSTh TIONyYeHHbIE 3HAHHWS Ha TMpaKTUKe: CpPaBHUBATh M aHAIU3HPOBATh
pealibHble CUTYyallud, TMPUMEHSATh U3YUYEHHBIC TOHITHS B IMPOLIECCE MOUCKA PEIICHUS
MaTeMaTHYECKA CHOPMYITUPOBAHHON MPOOIIEMBI, MOJICIHPOBATh PEATbHBIC CUTYAIlUN
Ha S3BIKC TEOMETPHH, WCCIECA0BATh ITOCTPOCHHBIE MOJICIH C HCIIOJIh30BAHUEM
TEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara anreOpbl, perarh NpaKTHYeCKue
3a/1a4yM, CBSI3aHHBIE C HAXOXKJEHUEM I€OMETPUYECKHIX BEIHUNH;

UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPHH KaK COCTaBHOM
yacTu (yHIaMEeHTa pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
PO,
1 BBenenue B ctepeoMeTpuio 23 1 Vuun.py
doxkchopa
BszaumHOe pacronioxenue PoIL
UMH MOJIO)KCHUE TIPSIMBIX B
2 P " P 6 1 Yun.py
MIPOCTPAHCTBE
doxkchopa
. PO,
[TapamiensHOCTh MPSMBIX U TUIOCKOCTEH B
3 8 Yuu.py
MIPOCTPAHCTBE
doxkchopa
[lepnieHIUKYISIPHOCTD MPSMBIX U P,
4 prieHa VY p p 25 Yuu.py
TJIOCKOCTEH B IPOCTPAHCTBE
dokchopa
PO,
5 VYTIbl ¥ paccTosHUS 16 1 Vun.py
dokchopa
POII,
6 MHororpanHuKu 7 1 Vun.py
dokchopa
POII,
7 BekTops! B mpocTpaHcTBE 12 Yuu.py
doxchopa
8 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIHS 5 2 PO,




3HAHUH

Yuu.py
doxkchopa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acosB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

OcHoBHbI€ NpaBUiIa U300paKE€HUsI HA PUCYHKE INIOCKOCTH,
NapajuIeNbHbIX IPSIMbIX (OTPE3KOB), CEpPEANHBI OTPE3Ka

[ToHsATHS cTepeoMeTpUH: TOUKa, psiMast, IIOCKOCTb,
npocTpancTBo. OCHOBHBIE ITpaBUIIa H300paKEHUS HA PUCYHKE
IJIOCKOCTH, NMapaJlIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEAMHbI
oTpe3Ka

IlonsTus: NnepeceKarmurecs MmIOCKOCTH, NEPECCCKAOIMIUCCA
npsaMast U IOCKOCTb, MOJIYIIPOCTPAHCTBO
IlonsTus: MEPECCKAIMNECS IIIIOCKOCTH, TEPCCCKAIOIIUCCA
npsaMast U IOCKOCTh, MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIMNX O0BEKTOB

MHororpaHHuKH, ©300paKeHHe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (PUTYp, HECYILIECTBYIONINX OOHEKTOB

AXCHOMEI CTCPCOMETPHHU U IICPBBIC CICACTBUA U3 HUX

AXCHOMBI CTCPCOMCTPHHU U IICPBBIC CICACTBHUA U3 HUX

AXCHOMEI CTCPCOMCTPHHU U IICPBEIC CIICACTBUA U3 HUX.
CnocoObl 3alaHus MPAMBIX U IIOCKOCTEH B IMPOCTPAHCTBE.
O06o3HaueHUs MPsAMBIX U IJIOCKOCTEH

10

N3o0paxkeHue ceueHnit mapaMuibl, Ky0a U IPU3MbI, KOTOPHIE
MPOXOAAT uepes ux péopa. M3zo0pakenue nepecedcHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpanmBaHue OCTPOCHHBIX




CEUCHUI Pa3sHbIMHU [IBETAMU

11

12

13

14

N300pakenne ceueHuil nupaMupl, Kyoa u Ipu3Mbl, KOTOpbIE
MPOXOJIAT Yepe3 ux péopa. M3o0pakeHue nepecevueHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpalmBanue NOCTPOESHHBIX
CEUEHUN pa3HbIMU LIBETAMU

N300pakenue ceueHuil nupaMupl, Kyoa u Ipu3Mbl, KOTOpbIE
IpOXoAAT yepe3 ux péopa. MzobpaxkeHue nepeceyeHus
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYCHMH pPa3HbIMM LIBETaMU

N300paxeHune ceyeHuit mupamMuabl, Kyda v Mpu3Mbl, KOTOpPbIE
MpoXoAT uepe3 ux péopa. M3o0paxkeHue nepecevyeHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpaliinBanue mocTpoeHHbBIX
CEYCHHI pa3HBIMH I[BETAMU

MeTton CIeaoB O IMOCTPOCHUMA CEe4YCHUI

15

16

17

Merton crenoB i mocTpoeHus ceuenuii. CBoicTBa
IIEPECCUECHUH NPSMBIX U IUNIOCKOCTEN

Merton cienoB uist NocTpoeHus ceueHuil. CBolicTBa
[IEPECCYCHU N MPSMBIX U IUIOCKOCTEH

[Toctpoenue ceuenunii B nupamuie, Kyoe mo TpéM TouKam Ha
pébpax. Co3iaHre BEBIHOCHBIX YepTeXKel U 3aluCh 11aros
IIOCTPOEHUS

18

[Toctpoenue ceuenunii B mupamujie, Kyoe mo TpéM TouKaMm Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEH 1 3aMKCh II1aroB
IIOCTPOEHUS

19

[Toctpoenue ceuenunii B mupamujie, Kyoe mo TpéM TouKaMm Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEH 1 3aMKCh II1aroB
IIOCTPOCHHUS

20

[TocTpoenue ceueHuii B mupamue, Kyoe 1o TpéM Toukam Ha




p€obpax. Co3naHue BRIHOCHBIX YEPTEKEH U 3aIUCh MIAaroB
MIOCTPOCHHUS

21

22

23

[ToBTropenue maanuMeTpun: Teopema o MPONOPIMOHATBEHBIX
orpeskax. IlonoOue TpeyronbHUKOB

[ToBTOopenue mnanumerpun: Teopema Menenas. PacueTsl B
CEUEHUSX Ha BHIHOCHBIX YepTexkax. Mcropus pa3BuTus
TUTAHUMETPUH U CTEPEOMETPUHN

KonTponbnas pabota "Akcuomsl crepeomerpun. Ceuenus"

24

25

26

27

B3anMHOe pacnonokeHue npsMbIX B IIPOCTPAHCTBE.
CkpeuuBatouiyecs npsmele. [IpusHaky ckpemyBaromuxcs
npsaMbIX. [TapamienbHble IpsIMbIE B IPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U €IMHCTBEHHOCTH MPSIMOU
napajuieJIbHON JaHHOU MPSAMOM, MPOXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH Ha JaHHOU npsaMon. Jlemma o
MepeceyeHNH MapasIebHbBIX MPSIMBIX MNIOCKOCTHIO

[TapamrensHOCTB Tpex NpsMBIX. TeopeMa o TpEX
NapajuleIbHbIX MPSAMBIX. Teopema O CKpelUBaIOIINXCs
IIPSIMBIX

[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA
napajieIbHOro MPOeKTHpoBaHus. M300paxeHne pa3HbIX
¢buryp B napayuieIbHON MPOEKIUN

28

[leHTpanbsHas NpoEKUUsA. YTOI C COHAIIPaBIECHHBIMHU
CTOpPOHAMU. YTOJ MEXAY IPSIMBIMU

29

30

3azauM Ha JOKa3aTeIbCTBO M UCCIIEI0BAHUE, CBSI3aHHBIE C
PacIoJIOKEHUEM IIPSIMBIX B POCTPAHCTBE

[ToHsATHA: MapauIeIBHOCTD IPSMOM U INIOCKOCTHU B
npoctpaHcTBe. [[pu3Hak nmapanienbHOCTH NMPAMON 1
mockocTd. CBOMCTBA MapajIEIbHOCTH MIPSIMON U TNIOCKOCTH




FCOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha BBIYHMCJICHHUEC U A0Ka3aTCJIbCTBO,

31 CBSI3aHHBIE C APAJUICIBHOCTBIO MPSIMBIX U TNIOCKOCTEH B
IPOCTPaHCTBE
[TocTpoeHne ceueHus:, MPOXOASIIETO Yepe3 JAHHYIO MPSIMYIO

32 Ha YepTeXe U MapajuleIbHOro Apyroil npsmoi. Pacuér
OTHOLIEHUI
[TapannenbHas MPOSKIHS, TPUMEHEHUE JUIs TIOCTPOCHHUS

33 cedeHuit kyda u napamutenenunena. CBoicTBa
napajuiesienune1a 1 Mpu3Mbl

34 [MapannensHbie mockocTy. [Ipu3Haky napaieabHOCTH IBYX
IIJIOCKOCTEN
Teopema o mapamIenTbHOCTH U €IMHCTBEHHOCTH TNIOCKOCTH,

35 MPOXOJAIICH Yepe3 TOUKY, He IPHUHAIICIKAILYIO JAHHON
IUIOCKOCTH U CIEJCTBHS U3 HEE
CaoiicTBa napaieiabHbIX IIOCKOCTEN: O MapayIeIbHOCTH

36 MPSIMBIX TIEPECEUSHHS TIPH TIEPECEUSHUH BYX MapauIeIbHBIX
IIJIOCKOCTEMN TPEThen
CBoiicTBa mapaienbHbIX MIOCKOCTEN: 00 OTpe3Kax

37 MapajuIeIbHBIX MPSMBIX, 3aKITIOYEHHBIX MEKITY
napajuieIbHBIMA TUTOCKOCTSIME; O TIEPECEYCHUH TIPSIMOU €
JBYMSI TTApAIIIETEHBIMHU TUTOCKOCTSIMH

38 IToBropenue: Teopema [Tugaropa Ha rmockoctu

39 [ToBTOpEHUE: TPUTOHOMETPHSI MTPSIMOYTOIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO Mapasuiesenumneaa

a1 Brrauciienue JuiH OTPE3KOB B KyOe U MPSIMOYTOILHOM
napaiesienure e

42 [TepnieHAMKYASAPHOCTH MPSIMOi U TI0CKOCTH. [Ipu3Hak

MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH




[TepieHAMKYAAPHOCTD MPAMOM U TI0CKOCTU. [Ipu3Hak

43 NEPIECHIUKYJIAPHOCTH IIPSIMON U INIOCKOCTH
Teopema o cyliecTBOBaHUU U €AMHCTBEHHOCTH MPSIMOH,

44 MIPOXOAAILIEH Yepe3 TOUKY IIPOCTPAHCTBA U IEPIIECHIUKYIIAPHOU
K IJIOCKOCTHU

45 [InockocTy ¥ NEpNEHANKYISIPHBIE UM IIPSIMBIC B
MHOTOTpaHHUKAX

46 [InockocTy ¥ NEpNEHANKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHUKAX

47 [Tepienaukynsp u HakioHHAas. [locTpoeHue neprneHauKymnspa
13 TOYKH Ha MPSIMYIO

48 Ilepnennukynsap u HaknoHHas. [locTpoenue nepneHauKymspa
U3 TOYKH Ha IPSIMYIO

49 Teopema o Tpéx nepneHaAuKyspax (mpsimMasi U oOpaTHast)

50 Teopema o Tpéx nepneHAuKyIsipax (mpsimas 1 oOpaTHas)

51 VYroa Mexay CKpeIUBAOIIUMHUCA TPSIMBIMU

59 [Touck neprneHaAUKyISIPHBIX MPSAMBIX C TOMOILBIO
MEPIEeHIUKYJIIPHBIX TIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 [Toctpoenue ceuenunii kyoa, MpU3MbI, IPaBUIIbHON MHUPaMUIbI C
MTOMOIIbIO0 OPTOTOHAIILHOM MPOEKINH

55 ITocTpoenue ceuenuit kyoa, IpU3Mbl, TPABUIBHOM MUPAMUIBI C
MTOMOIIBIO0 OPTOTOHAIILHOM MPOEKINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH.
[InockocTy cMMMETpHUIl B MHOTOIPaHHUKAX

57 IIpu3Hak nepneHMKyIApHOCTH NPSIMON U INIOCKOCTH KaK

CJICACTBUC CHUMMETPUU




[IpaBuibHBIE MHOTOTPaHHUKH. PacyéTr pacCTOsIHUN OT TOYKH

58
710 IJIOCKOCTH

59 IIpaBunbHBIE MHOTOTPaHHUKU. Pac4€T pacCcTOSIHUI OT TOYKU
J10 TIOCKOCTH

60 CriocoObl OIyCTUTh NEPIEHAUKYIIAPbI: CUMMETPUs, CIBUT
TOYKH 1O NapaJJIeIbHONU MPAMOM

61 CaBur no HenapauienbHON IpSIMOM, U3MEHEHHE PAaCCTOSTHUI

62 KontponbHas pabota "B3anMHoe paciioyioxeHue NpsiMbIX U
IIJIOCKOCTEH B IpocTpaHCcTBe"
IToBTOpEHME: Yroa MeXay NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHUHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEIINBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65 I'eomeTpuueckne METObl BBIYUCICHUS YTIIa MEXY NPSAMBIMH
B MHOTOTpaHHUKAaX

66 JIByrpanHbIil yrosi. CBOMCTBO JIMHEHHBIX YIVIOB ABYIPAaHHOTO
yria

67 [lepnennukynspHeie miockocTd. CBOMCTBA B3aUMHO
MePIEeHIUKYJISIPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHMKyIIpHOCTH IIJIOCKOCTEHN; TEOpEMA O

68 MPSIMO¥ TTepeceveHust IBYX TUIOCKOCTEH MepIeHINKYISIPHBIX
TpEeThEN MIOCKOCTH

69 [IpsiMoyroibHBII Mapajuienenunen; Kyo; U3MepeHusi, CBoiicTBa
IIPSIMOYTOJIBHOTO NTapaJuleIenune1a

20 Teopema o nraroHanu NpsAMOYTrOJIBHOTO NapaJljIeNICIUANe A 1
CJIEICTBHE U3 HEE

71 CrepeomeTpryuecKie U MPUKIIAIHBIC 33/1a4H, CBI3aHHBIE CO




B3aMMHBIM PACIIOJIOKCHHUEM MPAMBIX U IIJIOCKOCTHU

HOBTOpCHI/ICZ CKpECIIMBAIOIINECA IIPAMBIC, IMTapalJICJIbHbIC

72 IJIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHUKAX 1
[Tapa napajienbHbIX MJIOCKOCTEH HAa CKPELUBAOIINXCSI

73 IPSIMBIX, PACCTOSTHUE MEX/Y CKPELIMBAOIUMUCS MPSIMBIMH B 1
IIPOCTBIX CUTYaLUAX

74 PaccTosiHMe OT TOUKH /10 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 1
710 TUIOCKOCTH

75 Brrunciienne pacCTOsSHUN MEXAY CKPEIIUBAOIIUMUCS 1
MPSIMBIMU C TIOMOILBIO MEPIEHAUKYIISIPHOMN TNIOCKOCTH
TpéxrpanHsblil yroy, HepaBeHCTBA AJIs TPEXI'PAHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB U CUHYCOB JJIsI 1
TPEXTPAHHOI'O yIia

77 DneMeHTHI ChepUIEeCKON TeOMETPHH: T€OAe3UUECKHIE TIMHUN Ha 1
3emie

78 KonTponbnas padora "Yrisl u paccrossHus" 1

79 CucremaTtuzanus 3HaHuN "MHOTOrpaHHMK U €T0 3JIEMEHTHI" 1

80 [Mupamuna. Buast nupamun. [lpaBuibHas nupamuaa 1

81 ITpusma. IIpssmMas u HakinoHHas npusMsl. [IpaBuinbHas npusma 1

82 [IpssMo#t mapannenenunen, NpsMOYTroJIbHBINA MTapauIeIenuIe, 1
KyO

83 Brinyxiible MHOrorpanHuku. Teopema Oitniepa 1

84 Beimykieie MHOrorpannuku. Teopema Diinepa. [IpaBuiibHbIE 1 1
MIOJIyTIPABUIIbHBIE MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpanHuku"

86 IlonsTHE BEKTOpa HA MIJIOCKOCTH U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB




88 PazHOCTH BEKTOpPOB

89 [IpaBuno mapamnenenurnena

90 YMHOKEHHE BEKTOpa HA YUCIIO

01 Paznoxenue BekTopa 1o 6azucy Tpéx BEKTOPOB, HE JISKAIINX B 1

OJIHOM IIJIOCKOCTH

92 CkanspHOe NMPOMU3BEICHUE 1
93 Brrauciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3aaa4u ¢ BEKTOpaMHU 1
95 [Ipocreiimme 3a1a4un ¢ BEKTOpaMH 1
96 [Ipocreiimme 3aaa4u ¢ BEKTOpaMHU 1
97 [Ipocreiimme 3a1a4un ¢ BEKTOpaMH 1
98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
99 O06o0mieHne 1 cucTeMaTU3aIs 3HaHUH 1
100 HToroBasi KOHTpoOJIbHASA paboTa 1
101 HToroasi KOHTpoOJIbHASA paboTa 1
102 O0o01IeHre U CHCTeMAaTH3aNNs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




I'padux ouenounbix npoueayp B 10 kinacce na 2023/24 yyeOHbIN 1o

KJace | Y4eOHbI Ne n/mt Buja KOHTpOJIBLHOM ILlnanupyemas nara
npeaMer padoThI NPOBeJIeHUsT OLEHOYHOI
npoueaypbl

10 TreOMETpUs 1 KontponpHas pabora 25.10.2023
" AKCUOMBI
crepeomerpun. Ceuenus"

10 |reomerpus 2 KonTposibHas pabota 09.02.2024
"B3aumnoe
[pacIioyioKEeHUE MPSIMBIX U
[JIOCKOCTEN B
npocTpaHcTse"

10 |reomerpus 3 KonTposibHas padora 21.03.2024
"Vrnsl u paccrogHus"

10 |reomeTpus 4 KonrtponbHas pabora 11.04.2024
"MHororpaHHuku"

10 |reomerpus 5 HToroBasi KOHTPOJIbHAS 21.05.2024

paborta







