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INOACHUTEJIBHAA 3AIINCKA

['eomerpus sBISETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OO0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTAapHOTrO LuKiIa. IIOCKONBKY JIOTHYECKOE MBILNUICHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKHU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTbh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NPU PEIIEHUH 3a]lady €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3a/1a4.

Llens ocBoeHHUs1 TporpaMMbl yuyebHoro kypca «I'eomerpusi» Ha yriiyOJEHHOM ypOBHE —
pasBUTHE MHIUBHUyalbHBIX CIIOCOOHOCTEH OOy4arolIMXCsl MpPU H3YyYEHUM TEeOMETpUH, Kak
COCTaBJIAIOLIEH IpeaMeTHO obOnactu «MaremaTuka W MH(QOpPMAaTHKa» 4vepe3 obecreyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M UCIOJIb30BaHUS Oojiee TITyOOKHX T€OMETPHUECKUX 3HAHUU U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYECKUX MOJENSAX, TIO3BOJISIONIMX ONMCHIBaTh W HU3ydaTb pa3Hble SIBJICHUS
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHIHOrO amnmnapata o pasaeny «CrepeoMeTpus» yueOHOTo
Kypca r€OMeTpHH;

(dbopmMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWMCTBAMH, 3HAHUE TEOpeM, POpMYyJ] U YMEHHME UX NPUMEHSTh, YMEHUs
JIOKa3bIBaTh TEOPEMbI M HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopMupoBanue MOHUMAaHUS BO3MOYKHOCTH aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJIAaMH JI0KAa3aTeIbCTB M AJTOPUTMOB pEILEHHUS,
YMEHMSI MX TPUMEHATh, MPOBOJIUTH JOKA3aTeIbHBIE pPACCY)KIEHUS B XOJAE pEeIlIeHUs
CTEpEOMETPUYECKMX 337ady U 3aJad C T[PaKTHUYECKUM cojepkKaHHeM, (opMHupoBaHHE
OpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUN U POJIM aKCHOMATHKU B IPOBEAEHUM IE€AYKTUBHBIX PaCCYXICHU;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILUIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

¢dopmupoBaHne (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PpEJIEBAaHTHOM T€OMETPHHU: YMEHUS
pacro3HaBaTh IPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAIbHBIX CHUTyallMi, MCCIEN0BAaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIMH IT0JIYYEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJZIEpP)KATEIbHBIMUA JIMHUSIMUA yueOHoro kypca «l'eomerpusi» B 10-11
Kkiaccax sBIAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmu», «Tema
BpaleHus», «BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J|BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTHYECKHX YMEHUH
pacmpesenseTcss He TOJbKO IO COJEPKATENbHBIM JHUHUSM, HO W 1O ToAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHHIMIIAAILHBIM BOIIPOCAM OOydYaroIImuecs
oOpamauch HEOJAHOKPATHO. DTO TMO3BOJISIET OPraHU30BaTh OBJIAJICHUE TE€OMETPHUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
IIPEEeMCTBEHHOCTH, a HOBbIE 3HAaHHA BKIIOYaTh B OOILIYI0 CHUCTEMY TI'€OMETPHYECKHX
MPEJICTABICHUIA O0YyYaroNIuXcs, paciupsis U yrayomss e€, obpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBUIYaTbHBIX
00pa3oBaTeNbHBIX ~ NIpOrpamMM, OOECIeYuTh YrayOIEHHOE H3y4eHHE TeOMETPHH  Kak
coCTaBJIsItONIEeH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIIMM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha u3yuyenne ydyeOHoro kypca «I'eomerpusi» Ha yriyOa€HHOM ypoBHE oTBoAuTcs B 10
kiacce — 102 yaca (3 yaca B Heeno).



CBsI3b C PABOYEN ITPOT'PAMMOM BOCITUTAHUS

Pabouas nporpamma npeamera «l'eoMeTpus» OpUEHTUPOBaHA HA LEJIEBbIE MPUOPUTETHI,
chopmynupoBaHHBIC B paboyeii MporpaMMe BOCIIUTaHKS TUMHA3uu Ne 18.

Hanpaenenuss  6ocnumamenvroii  pabomel  npu  usyyeHuu yuebHo20  npeomema
«l'eomempusy:

1) B paGoueii mporpamme IefieBble OPHEHTUPBI PE3YJIbTaTOB BOCIUTAHHS HAXOMAT
OTpakeHHE B TPEOOBAHUAX K JIMYHOCTHBIM PE3yJbTaTaM OCBOCHHUS OOYYarOIIMMHUCA y4E€OHOTO
npeamera «I'eomerpus».

2) BaxHbpIM sBisSIeTCS BOCIUTAaHUE POCCUMCKOHW TIpPa)KIaHCKOM MJIEHTUYHOCTH:
NaTpuoOTH3Ma, yBakeHHs K OrTedecTBy, K NPOLLJIOMY M HACTOSILEMY MHOTOHAIlMOHAIbHOI'O
Hapoaa Poccuu; oco3HaHME CBOEM 3THHYECKOM NPUHAJUIEKHOCTH, 3HAHME MCTOPUH, SA3BIKA,
KYJIbTYPbl CBOETO HapO/a; BOCIUTAHUE UHTEpeca K U3YUEHMIO NPEAMETA: OPraHu3alMsl y4acTHs
B mKkoJibHOM 3Tane BcOILl mo maTemartnike, BO BCEpOCCUICKOM KOHKYpce «CMapT - KEHTypy».

3) ®opmupoBaHuE IIEHHOCTHOW MaTEeMaTHYeCKON KapTHHBI OCYILECTBIISICTCS HAa YPOKax C

HCIIOJIb30BaHUEM JIMAJIOra KaK MeTo/1a 00y4eHusl.

4) Ha ypokax NpuUMEHSIOTCS UTPOBbIE TEXHOJIOTUHU, TPOOIEMHBINA METOJI 00YUEHHUS; METO
00y4eHus B COTpYAHUYECTBE (TpymImoBas padoTa, padoTa B mapax).

5) B TeueHuwe roja ydeHUKaM TPEATAralOTCs MPOEKTHl M Yy4eOHBIE HCCIEIOBAHUS 10
cienylomuM Temam: «BenukonenHas nArepka MpPaBUIbHBIX MHOTOPAaHHHUKOBY, «I'eomerpust
Jlo6aueBckoro», «@®opmyna Iluka g BbluMcieHus miomaned ¢uryp», «Kpucramisr —
IPUPOJHbIE MHOTOIpaHHUKMWY, «MatemaTrka B nnpodeccusx», «Talina uncna I1», «CnpaBounuk
g noarotoBku kK EI'D», «Cekpersl nentsl Mebuycay, «l'eomerpuueckue ¢opmbl B
apxXUTeKType Moero ropoga», «Teopema Iludaropa B maremaTuke W KU3HW», «Dpakranbl —
reoMeTpUsl KpacoTbl», « KpucTtaiisl — IpUpoAHbIE MHOTOTPAaHHUKWY U JIp.

6) 3HaKOMCTBO peOsAT ¢ MpUMepaMH HAyYHOTo NOABUIa: BKIa yueHoro M.B. JlomoHocoBa
B Pa3BHUTHE HAYK, B T.4. reoMeTpun; Bkiaa Paneca, [Tudaropa, Esknuna, H.U. Jlo6auesckoro u
JIp.Y4YEHBIX B Pa3BUTHE T€OMETPHH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemnBaOmuxcs npsaMbIX. [lapannensHOCTs IpSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
OPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe UM LEHTPAJIBHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHbIE CBOWCTBA MapauIeIbHOIO MPOEKTUPOBAHUSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IIPOCTpaHCTBE. llapayienbHOCTh IIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOICTBA MapaIeNIbHBIX TuIOcKocTer. [IpocTeiime mpocTpaHnCcTBEHHBIE (GUTYPHI HA TIOCKOCTH:
TETpa’p, NapajuleIeIuIe], IOCTPOCHUE CEUEHU.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYJIIPHOCTA IPSIMOM M INIOCKOCTH, TEOpeMa O MNPSAMOW IEePHEHIUKYISIPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH J10 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IIOCKOCTH, MPOEKIUs (PUIYPBhI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: ITPU3HAK MEPIECHINKYISIPHOCTH ABYX IUIOCKOCTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIIbl B IPOCTPAHCTBE: YroJl MEKIY MIPSIMOU U IUIOCKOCTBIO, IBYTPaHHBIN yTroJl, IMHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKMX YIJIOB
MHOrorpaHtoro yria. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSMOYTOJIBHBIA MapajulesIeNIiNel W ero coWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHas nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuJia, paBUiIbHASL TPEYToJIbHAs MUPAMUJa U IPAaBUIBHBIN TeTpasap, kyO. Ilpencrasnenue
0 MPAaBWIBHBIX MHOTOI'PAHHUKAX: OKTA3Ip, NOACKAdAP U UKOCADIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOU TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX TPU3M, CHMMETPUS PABWJIBHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HAaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JleHcTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XCHHME BeKTOopa Ha uwncio. CBoiicTBa cioxkeHHs BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio napamnenenunena. TeopemMa O pas3IoXKEHUMM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM ~ BekTopaM. lIpsMoyrosnbHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.



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

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEJCTABIEHHWE O MaTEeMaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NnaTpUOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U JESTENbHOCTbIO YYEHOrO, OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM aCTIeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIIbIXA, peryJisipHas Gpu3nueckas akTHBHOCTH),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3inuHbIM cepam
MpOoECCHOHAIBHON ACSITEIIBHOCTH, CBA3AHHBIM C MAaTEMaTUKOM W €€ MPUIIOKECHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000pa30BaHHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COILHUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalusT Ha  MpPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKaIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



Cc(OPMHPOBAHHOCTb  MHUPOBO33PEHMsI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMAaTUYECKOU KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MHUDA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIISITh M XapaKTEPU30BAThb CYLIECTBEHHBbIE IPHU3HAKM MaTEeMaTUYeCKHMX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUsS MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Uil 000OUIeHUA U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBATh W MPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSAX, MpeajaraTb KPUTEPUU JUISL  BBISBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMblEe U
OT TPOTUBHOIO), BBICTpaMBATh AapryMEHTALMI0, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEIOBAHHE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI IO pe3ybTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX Ui OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO H3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaTb U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIpeJICTaBICHHUS,



CTPYKTYpUpPOBaTh  MH(OPMAIMIO, MPEACTaBIATH €€ B  pasNuuHbBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYJIHPOBATh CY)KICHUS B COOTBETCTBHM C YCIOBHUSAMH M IEISIMU
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0Jle 00CYXICHHS 33/1aBaTh BOINPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MpPOOIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4HUe U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33Ja4M, SKCIEPHUMEHTa, WCCIEJOBaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIIATh IUIAH, aJITOPUTM pPEIICHHs 3a/la4yd, BBIOMPATh CIIOCOO pemeHHus ¢ y4EToM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHHUS COBEPIIAEMBIX JIEHCTBHUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3aj1auu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JTAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M YCIOBHSIM, OOBICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHUMH y4eOHBIX 3a/a4, HIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padoT, TOTOBAapUBATHCA, OOCYKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JIPYTUMH 4JIEHAaMH KOMAaHJbI, OIICHWBaTh KAauyeCTBO CBOEr0 BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonity 10 kjacca oOyyaromuics HAyqIUTCs:

CBOOOJIHO ONIEpUPOBATh OCHOBHBIMU MOHATHAMU CTEPEOMETPUH IIPH PEIICHUH 33134 U
IIPOBEICHUN MAaTEMaTUYECKUX PACCYKACHUM;

IIPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEICTBUSA U3 HUX IPH PEIICHUU
reOMETPUYECKUX 3a/1a4;

KJIaccu(puIUpOBaTh B3aUMHOE PACIIONOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IIPOCTPAHCTBE, IIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

CcBOOOJIHO ONEPUPOBATh NOHATHAMM, CBSA3aHHBIMU C YIJIaMHM B IIPOCTPAHCTBE: MEXIY
IIPSIMBIMH B IIPOCTPAHCTBE, MEXAY MPSMOM U IUNIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CcBOOOJTHO PACHO3HABATH OCHOBHBIE BM/Jbl MHOTIOI'PaHHMKOB (TIpH3Ma, HUpPaMUJA,
NpSMOYTOJIBHBIN Mapajuienenunesn, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAas OCHOBAHUS AJIS KIIacCU(PUKALUH;
CBOOOJHO ONEpPUPOBATh IOHITUSMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IIJIOCKOCTBIO;

BBINOJIHATH NapajljiesIbHOE, LIEHTPAJIbHOE U OPTOrOHAJIbHOE MTPOEKTUPOBaHKE (HUTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHus (GUTYp Ha MIOCKOCTH;

CTPOUTH CEYEHUS MHOI'OI'PAaHHHKOB Pa3IMYHBIMU METO/aMH, BBIIOJHATH (BHIHOCHBIE)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IUJIOLAAM IOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, MHUpaMuja),
reOMETPUUECKUX TeJl ¢ IPUMEHEHUEM (HopMy;

CBOOOZHO ONEpUpPOBaTh MOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAUHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pemaTh 3aJadd Ha JI0KA3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHHH WM HaXOXICHUE
FEOMETPUYECKUX  BEJIMYMH, IIPUMEHsSS  U3BECTHBIE METOABI IIPU  PELICHUU
MaTE€MaTUYeCKHX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CI0KHOCTH;

IIPUMEHSATH NIPOCTEUILNE IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/1aY;

U3BJICKATh, npeoOpa3oBbIBATH u UHTEPIPETUPOBATH UH(OPMALINIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, IMPEACTAaBICHHYIO Ha uyeprexax u
PUCYHKaX;

IIPUMEHATh IIOJIy4CHHBIE 3HAHMS Ha IIPaKkTUKE: CpPaBHMBAaTh M aHAJIU3MPOBATh
peanbHbIe CUTYyallud, NIPUMEHATh U3Y4YECHHBIC NOHATHSA B IPOLECCE MOWCKA pEHICHUs
MaTeMaTHYecKu cHOpMyTUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEAlbHbIE CUTYalluu
Ha s3bIKE TIE€OMETPUM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C HUCIOIb30BAHUEM
FeOMETPUUECKUX TOHATHI W TeopeM, ammapara aiureOpbl, peliaTh NpaKTHYeCKHe
3a/1a4¥, CBS3aHHBIE C HAXOKJICHUEM F€OMETPUYECKUX BEJINYUH;

UMETh MpeJCTaBlIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHs T'€OMETPUM KaK COCTaBHOM
yacTu (pyHAaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Konrpoas  IIpakTnuec

HbIe
padoTshI

KHe
padoTshI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBareJib
HbI€ pecypchbl

OCHOBHEBIE IIpaBuja I/1306pa)KeHI/IH Ha PUCYHKC

IJIOCKOCTH, MApAJIJIENIbHBIX MPSMBIX (OTPE3KOB),

CepeHbI OTpE3Ka

Ilonsatus CTCPCOMETPUU: TOUYKA, ITpsAMasd, IJIOCKOCTD,
IIpOCTPAaHCTBO. OCHOBHBIE IIpaBujia I/I306pa)K€HI/IH Ha

PHUCYHKE IIJIOCKOCTH, TTApAJUICIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

IlousTus: MEPECCKAr0IMMrECs IMIOCKOCTH,
IepeceKkarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX
00BEKTOB

MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX
00BEKTOB

AXCHOMBI CTCPCOMCTPHUHU U IICPBBIC CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIECACTBUSA U3 HUX.




CriocoObI 3a/1aHus IPSIMBIX | MJIOCKOCTEH B
npoctpancTBe. O603HaUEHUS NPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMubl, Kyoa U IpU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux peopa. M3obpaxkenue
MePECeUCHUS MOTYUCHHBIX IIJIOCKOCTEH.
PackpamnBanue ocTpOCHHBIX CEYEHUN Pa3HbIMU
[[BETaMH

11

N300pakeHne cedeHuil mupaMupl, Kyoa U IPU3MBI,
KOTOpBIE MPOXOJAT Yepe3 ux péopa. M3obpaxenne
[IepECEYECHMS NOJIYYEHHBIX IUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUIN PA3HBIMU
LBETaMU

12

N300pakeHne cedeHuil mupaMupl, Kyoa U IPU3MBI,
KOTOpBIE TPOXOIAT uepe3 ux péopa. M3zobpaxkenue
MepeceyeHMs TOTYICHHBIX TIOCKOCTEH.
PackpammBanue nNoCTpOEHHBIX CEYEHUN pa3HBIMU
[[BETaMHU

13

N300paxenune ceueHnil nupamuibl, Kyda v pU3Mbl,
KOTOpBIE TPOXOIT uepe3 ux péopa. Mzobpaxkenue
repeceyeHusl MOIyUEHHBIX MITOCKOCTEH.
PackpamiBanre NOCTPOCHHBIX CEUYCHUI Pa3HBIMH
[[BETaMU

14

15

Merton cnesioB it TOCTPOSHUS CeUSHU

Meroa cnenoB aiis nocTpoeHus ceueHuid. CBoiicTBa
MepeceyeHn il MPSIMBIX U MIIOCKOCTEN

16

Merton cnenoB st TOCTpoeHus: ceueHnii. CBoiicTBa
MEepEeCEUCHUH MPSAMBIX U MIIOCKOCTEHN

17

[TocTpoenue ceueHuit B nmupamuze, Kyoe 1no Tpém




ToukaMm Ha péopax. Co3gaHre BHIHOCHBIX YePTEKEH U
3aMuch M1aroB MOCTPOCHUS

18

19

20

[TocTpoenue ceueHuii B mupamue, Kyoe 1mno Tpém
ToukaMm Ha péopax. Co3gaHne BEIHOCHBIX YePTEKEH U
3aMuch UIaroB IOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe no Tpém
ToukaMm Ha péOpax. Co3zmaHune BHIHOCHBIX YEPTeXKEH 1
3aMuCh 1IaroB MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém

Toukam Ha péOpax. Co3zmaHune BHIHOCHBIX YEPTeXKEH 1
3aMuch MIaroB MOCTPOCHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
MIPOIOPLIMOHANIBHBIX oTpe3kax. [Tlomodue
TPEYrOJIbHUKOB

22

[ToBropenue mrannmerpun: Teopema Menenas.
PacueTsl B ceueHNSX HA BEIHOCHBIX YCPTEIKAX.
Hcropus pa3BUTHS IIIAHUMETPUU U CTEPEOMETPUHU

23

24

25

KonTtponbHast pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3aumHoe pacrosnoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpenuBarouiecs npsamele. [Tpusnakn
CKpeurBaromuxcs npsaMeix. [lapannensHbie npsmble B
IIPOCTPAHCTBE

TeopeMa 0 CyIeCTBOBAHUM U €IUHCTBEHHOCTH
IIPSIMOY NapaAJIJIENIbHONU JAaHHOM IPSIMOU, IPOXOASAILEH
4yepe3 TOUKY IIPOCTPAHCTBA U HE JIEKAIlled Ha JaHHON
npsMoH. JIeMMa o0 nepecedeHny napajulesIbHbIX
IIPSIMBIX IIOCKOCTBIO




26

[TapamrenpsHOCTB Tpex MpsMBIX. TeopeMa o TpEx
NapajuIeIbHBIX OPAMBIX. Teopema 0 CKpEeIUBAIOILUXCS
IIPSIMBIX

27

[TapannensHoe npoekTupoBaHue. OCHOBHBIE CBOMCTBA
napajieIbHOTO MPOEKTHpoBaHus. M3o0paxenue
pa3HbIX (pUryp B mapaieNnbHON MPOSKIUN

28

29

enTpanbpHas NpoeKUusa. YTOI C COHAIIPaBICHHBIMU
CTOpPOHAMHU. YTOJ MEXAY IPSIMBIMU

321,[[8.‘11/1 Ha J0Ka3aTCJIbCTBO U UCCIICAOBAaHHUC,

CBSI3aHHBIE C PACIIONOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHSA: MapaJIENbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTBe. [[pu3Hak napanieabHOCTH MPSIMON 1
mockocTH. CBOMCTBA MapayIeIbHOCTH NPSIMOU U
MIOCKOCTH

31

FCOMeTpI/I‘IGCKI/IG 3aJa41 Ha BBIYHMCIICHHUEC U
A0Ka3aTeJIbCTBO, CBA3AaHHBIC C MapalJICIIbHOCTBIO
MpsAMBIX U IUIOCKOCTEHN B IMPOCTPAHCTBE

32

33

34

ITocTpoeHue ceuenus, MPOXOASIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YepTEKe U MapauIeIbHOTO IpYyron
npsMoi. Pacdy€r oTHOImIEHMI

[TapannenpHas npoekuus, IpUMEHEHNE AJIs
MOCTPOEHHSI CeUeHUH Ky0a 1 mapasenenunesna.
CaoiicTBa napajuiesIeNuIne1a U Mpu3Mbl

HapaJ'IJ'ICHLHLIC IIJIOCKOCTH. HpI/IBHaKI/I
napaJiiCJIbHOCTH ABYX MJIOCKOCTEH

35

Teopema o mapamieabHOCTH U €IMHCTBEHHOCTH
IJIOCKOCTH, IPOXOIALICH uepe3 TOUKy, He




MIPUHAUISKAIYIO JAHHOM IJTIOCKOCTH U CIIEJICTBUS U3
Heé

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTH IIPSAMBIX IIEpECEUECHU IIPU

36 [IEPECEYEHHH JIBYX MapaJlIeNIbHBIX IUIOCKOCTEN
TpeTben
CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00 0Tpe3Kax

37 [apajuIeNIbHBIX IPSIMBbIX, 3aAKIFOUEHHBIX MEXY
NapajuleIbHBIMU IIJIOCKOCTSIMU; O [TEpECEUEHUN
MPSIMOM € AIBYMS IapaJUIENIbHBIMU IJIOCKOCTSAMU

38 [ToBTopenue: Teopema Iudaropa Ha mIockocTH

39 [loBTOpEHME: TPUTOHOMETPUS IPAMOYTOJIBHOTO
TpEeyroJbHUKA

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapasuIeieuIe ia

41 Beruucnenue JUIMH OTpe3KoB B KyOe U MPsIMOYTOJIbHOM
napajuleIenuneie

42 [IepneHuKyIsApHOCTE NPSAMOM U TUI0CKOCTH. [Ipu3Hak
MEPIEeHIUKYJIIPHOCTH MPSIMON U TUIOCKOCTH

43 IlepneHIMKyNApHOCTD MPsIMON U TIOCKOCTH. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH MPSIMON U TNIOCKOCTH
Teopema o cyniecTBOBaHMM U €AMHCTBEHHOCTH

44 MPSIMOM, IPOXOSAIIEH Yepe3 TOUKY POCTPAHCTBA U
NEPIEHIUKYISPHON K INIOCKOCTU

45 [1nockocTH ¥ epneHAUKYISIPHBIE UM MIPSIMbIE B
MHOTOTpaHHUKaX

46 [InockocTH U NeprneHIUKyYIspHbIE UM MPSMbIE B
MHOT'OTPaHHUKAX

47 Ilepnennukynsp u HakinoHHas. [loctpoenue




MEPIEHIUKYIISIPA U3 TOUYKU Ha MPAMYIO

[lepnennukynsp u HaknoHHas. [loctpoenue

48 NEPIEHIUKYJIApA U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx nepneHauKyIApax (mpsmas u
oOpaTHas)

50 Teopema o Tpéx nepneHAUKYIsApax (mpsamas u
oOparHasi)

51 VYron Mexay CKpEeIUBAOIIUMHUCA TPSIMBbIMU

59 [Touck neprneHauKyISIpHBIX MPSAMBIX C IIOMOILBIO
NIEPIEHIUKYJIAPHBIX TUIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE

54 ITocTpoeHue ceuenuii kyba, Npu3Msl, HPaBPIJ'ILHofI
MUPaMHJIBI C TOMOLIBI0 OPTOTOHAIBHOM NPOEKIINH

55 [Toctpoenue ceuenunii kyoa, MpU3MBlI, HPaBHnLHOﬁ
MUPaMH/JIbI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 rtockocty. [ImockocTn cumMeTpuii B
MHOTOTpaHHUKaX

57 IIpu3Hak nepneHMKyJIIpHOCTH MPSIMON U TUIOCKOCTH
KaK CJIEZICTBHE CUMMETPHUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacd€r paccTosiHui OT
TOYKH J10 TUNIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacdy€r paccTostHui OT
TOYKH JI0 TJIOCKOCTH

60 CriocoObl OIYCTHTD NMEPIIEHANKYIISAPBI: CAMMETpPHUS,
CABUT TOYKH I10 APAJLIEIBHOU NPSIMOU

61 CaBur no HenapauieIbHOW NPsIMOM, U3MEHEHHUE

paccTosHui




KonrponsHas padora "B3anMHoe pacroyioxeHue

62 MPSAMBIX U IJTIOCKOCTEH B IPOCTpaHCTBE"
[ToBTOpEHME: Yroa MeXAy NPsIMBIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64 IToBTOpEHUE: Yyroy MeXIy CKpELIMBAOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue METO/ bl BEIYUCICHHS yIia MEXIy
IPSIMBIMU B MHOTOI'paHHHUKAX

66 JIByrpanHblil yroi. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOI'O yIJia

67 [lepnienaukynspHble miaockocTu. CBoMCTBA B3aUMHO
HEePIEHAUKYIISPHBIX IIOCKOCTEH
[Ipu3Hak neprneHuKyIIpHOCTH IIJIOCKOCTEH; TeopeMa

68 0 IIPSIMOM NEepeCcEeUEHM s IBYX MIIOCKOCTEN
NIEPIEHIUKYIIAPHBIX TPEThEN INIOCKOCTH

69 HpﬂuMoyroanHﬁ napajuiesienunen; Kyo; usMepeHus,
CBOMCTBA MPSAMOYTOJIBHOTO Mapaiiesienuneaa

70 Teopema o nuaroHanu NpsAMOYrojabHOTO
napajuleNienune1a u cleCTBUE U3 Heé
CrepeoMeTpHuuecKre U NPUKIAIHbIE 3aJa4H,

71 CBSI3aHHBIE CO B3aHMHBIM PACIOJI0KEHUEM MPAMBIX U
IJIOCKOCTH
[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,

72 napajuieNbHble MIIOCKOCTH B CTaHJAaPTHBIX
MHOTOTpaHHUKAX

73 [Tapa mapannenpHbIX IIOCKOCTENH HA

CKPEILMBAIOIINXCS MPSMBIX, PACCTOSTHUE MEXKIY




CKpCHIMBAOIIHUMUCA ITPAMBIMU B IPOCTBIX CUTYallUAX

Paccrosaune ot ToukHn 10 IIJIIOCKOCTH, paCCTOSAHUE OT

74 . 1
IPSIMOH 10 TUIOCKOCTH

75 Beruuciienue paccTosiHUNA MEXIY CKPELIMBAOIIUMUCS 1
IPSIMBIMU € TIOMOIIBIO MEPIEHIUKYIAPHOM III0CKOCTH
TpéxrpanHblil yroJi, HEpaBEHCTBA JIJI TPEXTPAHHBIX

76 yrioB. Teopema [Tudaropa, TeopeMbl KOCUHYCOB U 1
CHHYCOB JJIsl TPEXIPAHHOI'O yria

77 DneMeHTHl CPepUIecKOi TeOMETPUH: Te0Ie3NIECKUE 1
JIMHUY Ha 3emiie

78 KonTponbnas padota "Yrisl u paccrossHus" 1

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U €To 1
2JIEMEHTHI"

80 [Mupamupa. Buael nupamua. [IpaBunsHasg nupamuia 1

81 [Ipusma. IIpsamas u HaknoHHAas npusMmel. [IpaBriibHas 1
npusMa

82 [IpssMo#t napainenenunen, NpsMOyroJIbHbIA 1
napajuiesnenumnesa, Kyo

83 Beinyxiibie MHOrorpanHuku. Teopema Oitniepa 1

84 Beimykiieie MHOrOorpannuku. Teopema Diinepa. 1
[IpaBusbHBIE W IOTYNPABUIBHBIE MHOTOTPAHHUKH

85 KonrtponbHas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOpA HA IJIOCKOCTH U B IPOCTPAHCTBE 1

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBusno mapamnenenurnena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1




01 Paznoxenue BeKTf)pa 1o 6azucy TpEX BEKTOPOB, HE 1
JISKAIIUX B OJTHOM TIIOCKOCTH
92 CkansipHOE TIPOU3BEICHUE 1
93 Brruucienue yria Mex 1y BEKTOpaMHu B IIPOCTPAHCTBE 1
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
98 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
99 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1
100 HToroBast KOHTpOJIbHAS paboTa 1
101 HroroBast koHTposIbHAs paboTa 1
102 OO0o01IeHre U CHCTeMAaTH3aINs 3HAHUN 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
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