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MMOSICHUTEJBbHASA 3AIINCKA
['eomeTpust siBsieTCs OMHUM W3 0a30BBIX KYPCOB HAa yYPOBHE CPETHETrO OOIIETO

oOpa3oBaHMsI, TaK Kak OOECIeYrMBaeT BO3MOXKHOCTb M3YUYEHHUS IUCLUUIUIMHAPHOU
€CTECTBEHHO-HAYYHOU HaITPaBJICHHOCTH 51 IPEAMETOB T'YMaHUTapHOTO
nukia. [lockonbky — Jormueckoe  MbIIUICHHE, (QOpMUPYEMOE TpU  HM3YyYCHUH
oOy4aroluxcsl, HUCIOJIb3yeT TIOHATUHHBIE OCHOBBI TEOPUHU, MpPU JOKA3bIBAHUU
pPEe3yJbTaTOB M TNOCTPOEHUH LENOYEK JIOTMYECKHX YTBEPKICHUM IPU OIPEICICHUN
Ir€OMETPUYECKUX 3a7a4, YMEHHE BBIIBUHYTHh M JI0OKA3aTh TMIIOTE3bI, HEIIOCPEICTBEHHO
UCIIOJb3yEeMbIE IIPU YCTAHOBJICHUU €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH
(du3nUecKux 3aaau.

Llenp mporpamMMmbl yuebHOro Kypca «l'eomerpusi» Ha YriiyOJIEHHOM YypOBHE —
pPa3BUTHE €CTECTBEHHBIX CIIOCOOHOCTEH OOYyYarONIMXCS MPU U3yUYEHUH T€OMETPUH, KaK
OCHOBaHUE IpeaMeTHON obOnactu «MaTtemaTtuka U MHGOpMaTHKa» yepe3 oOecreyeHue
BO3MOXXKHOCTEI ~ MpUOOpEeTeHHsT M UCIOJIb30BaHMA  Oojieeé  KOHCEpBATHUBHBIX
F€OMETPUYECKUX 3HAHUA W JICUCTBUM, KOHKPETHBIX TI'€OMETPHUYECKUX (uUryp,
HEOOXOJAMMBIX IS YCHENTHOro NpodecCHOHaIbHOTO OOydeHHs. 00pa3oBaHUE,
CBSI3aHHOE C HCIIOJIb30BAaHUEM MATEMATHKHU.

[IpuopureTHbIMU  3aJayaMu  Kypca oOOydeHHsT Ha YyriayOJEHHOM YpOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOI0 yPOBHS, SIBISIOTCS:

- pacHIMpeHHUe MPEACTABICHUN O Treorpauu Kak 4acTd MUPOBOM KyJIbTYpPbl H
CHOCOOCTBYET OCO3HAHUIO B3aMMOCBSI3H reorpaguu ¢ OTAEIbHBIM MUPOM;

- coOpaHus MPEACTaBICHUN O MPOCTPAHCTBEHHBIX (UIYpax, TAKUX KaK CIIOKHBIC
MaTeMaTUYECKUE MOJEIN, YMEHHE OIKCBhIBAaTh W M3y4yaTb pa3JIMYHbIC SBIICHUS,
OKpYXarollle MHUpP, 3HAHUE MOHSITHOIO YCTPOMCTBA IO pa3zaeny «CTtepeoMeTpus» Kypca
Kypca MaTeMaTHKH;

- METO/Ibl, BJIAJICIOIINE BO3MOXHBIMU MOHATHUAMHU O MPOCTPAHCTBEHHBIX (PUTypax U
UX NPUHLHUIUATbHBIE IPUYMHBI, 3HAHUE BBIBOJIOB, POPMYJI U YMEHHUE UX MPUMEHSTh,
METO/IbI, T0KA3bIBAOIINE BBIBOJBI U HAXOXKJICHWE HECTAaHAAPTHBIX METOJAOB PEIICHUS

3aj1a4;



- METO/Ibl, IMO3BOJIIOIINE PACIIO3HABATh YEPTEKHU, MOJIEIU U, B NIEPBYIO0 OUYEPE/b,
MHOTOTPAHHHUKHU U MHTEIUIEKTYallbl, KOHCTPYUPOBATh T€OMETPUUECKHE MOJCIIH;

- TIO3BOJIIET  MOHATH  BO3MOXHOCTH  AKCHOMAaTHYECKOTO  IMOCTPOCHHS
MaTeMaTUYECKUX TEOPHl, MO3BOJISIET MOHATH POJIb AKCMOMATUKU MPHU Pa3IUYHBIX
pacCy X ICHUAX;

- METOJBI BIAJCHUSA METOJIAMH JOKA3aTEIbCTBA U PEIICHUS AJITOPUTMOB, HABBIKU
UX TMPUMEHEHHs], MPOBEACHHUE JIOKa3aTENIbHBIX PACCYKICHHUW B IPOLIECCE PEIICHUS
CTEPEOMETPUYECKUX 3aJad M 3a7a4 C MPAKTUUYECKUM HW3MEHEHHEM, OO0ecredyeHue
MIPEACTABICHUS O HEOOXOIMMOCTH JOKA3aTeIbCTBA MPU OOOCHOBAHUU MAaTEMATUYECKHUX
YTBEPXKJIECHUM U  TNPUMEHEHHWE AaKCUOMATHKA B  Pa3IMUHBIX  JETYKTUBHBIX
pacCy X ICHUSAX;

- Ppa3BUTHE M COBEPILICHCTBOBAHUE WHTEUIEKTYaJbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN 00ydYarommxcsi, MO3HABATEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKIX
YMEHUM, KPUTUYHOCTH MBIIUICHHS], THTEPECA K U3YUYEHUIO T€OMETPUH;

- cnocoObl (PYHKUMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TEOPUHM: HABBIKH
pacro3HaBaTh MPOSBICHUS] TEOMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
PA3JIMUHBIX JKU3HEHHBIX MPHUCIOCOOJICHUSX W TPU HU3YYEHUU JAPYruX (HU3NYECKUX
MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, MOJEIUPOBAHHE
KOHKPETHBIX CUTYyallli, IOCTPOCHHBIX MOJAEJIEN, TOYHBIN PE3YJIbTAT.

OCHOBHBIMHM cOZEpXKAIIMMHUCS JUHUSAMU Kypca Kypca «['eomerpusi» B 10-11
Kiaccax ABJSOTCS: «lIpsiMble M MUIOCKOCTH B MPOCTPAHCTBE», «MHOTOTpaHHUKNY,
«Tena Ttenedona», «BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE», «JIBMXKEHHS B
ITPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHue «yMETh OIEPUPOBATH
MOHATUSIMUY, PEJIEBAaHTHBIMU TTOKa3aTeIsIMU Ha YIIIyOJIE€HHOM ypoBHE oOydeHus B 10—
11 xmaccax, OTHOCHUTCS KO BCEMY COJAEpKaTeIbHOMY JMHEHHOMY yuyeOHOMY KypcCy, a
METO/IbI JIOTUYECKNX YMEHUM U3BIICKAIOTCS HE TOJIBKO MO COJIEPKATEIbHBIM JIMHUSIM, HO
u no rogam oOydenus. ComepxaHue o00pa3oBaHUs, OXBAThIBAIOIIEE IIPEIMETHbIE
pe3ynbTaThl ocBoeHHsI DenepaibHON pabodeil mporpaMMBbl, PacTIpEeICHHON 10 ToaM
o0y4yeHUs, CTPYKTYpHPOBAaHO TakuM 0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,

NPUHIMITHATIBHBIM ~ BOMpOcaM  OOydYeHHs  OOpallajuch  9acTo. DTO  IMO3BOJISET



OpPraHMU30BaTh BJIAJICHUE TEOMETPUUECKUMU MOHATHUSMU M HAaBBIKAMU IOCIIE0BATEIHLHO
U TIOCJIEIOBATENbHO, ¢ COOMIOCHHEM IMPHUHIIUIIOB MPEEMCTBEHHOCTH, HOBBIX 3HAHUH,
BKJIFOUEHHBIX B OCHOBHYIO CUCTEMY F€OMETPUUYECKHUX MPEICTABICHHBIX 00YyYaloluXcs,
pacupeHus u ciiadas ee, 00pa3ys MIPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexo/ kK M3y4EHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

- co3narb ycinoBus s auddepeHumanuu 0o0ydeHusi, MOCTPOUTh CTaHIAapTHHIE
oOpa3oBaTeNbHbBIE MPOrPAMMBI, O0OECTICUYUTh YIIIYOJIEHHOE W3YYEHHE T€OMETPHH Kak
OCHOBY Kypca npeamMera «MaTtemaThuKay;

- MOATOTOBKA OOYYArOMMXCS K MPOAOHKCHHUIO M3YYCHHUS MATEMAaTUKH C y4ETOM
BbIOOpa Oyayiel npodeccuu, odecreunBaroeid MPeeMCTBEHHOCTh MEXITY OOIIUM U
podheCCHOHAIBHBIM 00pa30BaHUEM.

[Ipn wu3yueHum kypcoBoro kypca «l'eomeTpus» Ha yriayOJIEHHOM YypOBHE

otBoauTcs B 10 kimacce — 102 gaca (3 yaca B HeeIni0).



COILEPKXAHUE YYEBHOI'O IPEIMETA

10 KJIACC

IIpsimbie ¥ pOBHBIE B IPOCTPAHCTBE

OcHOBHBIE IIOHATHS crepeomerpuu. Touxka, npsaMast IIJIOCKOCTB,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPUHU: aKCHOMBI
CTEPEOMETPHUU U CICACTBUS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  MEPECEKAIOIUECH,
[apaJljIeJIbHbIC u CKpELIUBAIOIINECs npsmble. [IpusHaku CKpEILBaHUs
npsAMbIX. [lapamienbHOCTh NMPAMBIX M IUIOCKOCTEN B MPOCTPAHCTBE: NAPaUICIbHOCTD
IpAMBIX B IIPOCTPAHCTBE, NAPAIICABHOCTh TpEeX IapajlICIbHBIX, IapaJuIeIbHOCTD
NpsAMBIX U TI0cKocTel. [lapamiensHoe U eHTpajabHOE TPOESKTUPOBAHKE, H300paKEeHUE
pucyHOK. OCHOBHbIE ~ CBOWCTBAa  NapajUIEIBHOTO  MPOEKTHpoBaHUs. M300pakeHue
(burypsl B napajiesibHOM MPOEKIUHU. YTIbl C COHANIPABICHHBIMA OKHAMHM, YTOJ MEXIY
B3IUIA1aMU B IIpOCTpaHCTBe. IlapaninenbHOCTh IIIOCKOCTEN: NapajuieiIbHbIe IUNIOCKOCTH,
CBOMCTBa NapauleNbHBIX IJI0cKocTel. [IpocTeiine mpocTpaHCTBeHHbIE (UTYpHI Ha
IJIOCKOCTHU: TETPAdIP, NapaJUIEIIEIUIIE]T, TOCTPOCHUE CEYEHUN.

IleprieHIMKYISAPHOCTh U ITUIOCKOCTB: OIIOPHBIE NPSAMBIE B IPOCTPAHCTBE, MPSMbIE
NEPHEHANKYJISIPHBIE U OMOPHBIE K IUIOCKOCTH, MPU3HAKK (DYHIAMEHTHOCTH MpPSIMbIE U
TUIOCKOCTH, BBIBOJIbI 0 PAMOi ONIOPHOM MIOCKOCTU. OPTOrOHAIIBHOE
IIPOCKTUPOBAHME. |IepneHIuKyYIIIpHbIE M HAKJIOHHBIE: PACCTOSIHUE OT TOYEK MO
IJIOCKOCTH, PACCTOSIHUE OT MNPSIMOA 0 IUIOCKOCTH, MpoeKuus ¢GUrypel Ha
IJIOCKOCTh. [lepneHAuKyIsIpHOCTh  IUIOCKOCTEW: MpU3HAaK (PYHAAMEHTHOCTH JIBYX
IUIOCKOCTEN. TeopeMa o Tpex onopax.

YTIabel B IPOCTPAHCTBE: YrOJI MEXAY NPSAMOW U IUIOCKOCTHIO, ABYI'PAHHBIM YIoJl,
JIMHEHHBIN YroJl IBYIpaHHOro yria. TpéXxrpaHHslii 1 MHOrorpaHssie yribl. CBOKCTBa
IJIOCKUX YTJIOB MHOTOTrpaHHoOro yriia. CBOMCTBAa IUIOCKMX M JIBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuK#

Byl MHOTOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHuKa. IIpu3ma: n-yrosibHas npusma,

mpsAaMas n HaKJIOHHAasd IIPHU3MBI, OoKkoBas n IMOJIHOIIOBCPXHOCTHAA



npusmel. [lapannenenunen, IPSAMOYTOJIbHBIN rapajulesIeune u €ro
cBoricTBa. Kparyanmmue IIyTH Ha  IIOBEPXHOCTb MHOI'OTpaHHMKa. Teopema
Oninepa. IlpoctpanctBennas cnaenka Ilugaropa. [lupamuna: n-yroiapHas nupamMuia,
IpaBUJIbHAs U yceueHHas nupamuibl. CBoiicTBa pédep u O0KOBBIX IpaHel Jlormueckue
nupamuasl. [IpaBunbHble MHOTOTPAaHHUKM: IIpaBUJIbHAs MpHU3Ma W HENPABWIBHAS
nUpamMuaa, HEIpaBWiIbHAs TPEYrojbHAs NUpaMUAa W IPaBUWIBHBIA  TETpa’Jp,
ky0. [IpencraBnenne o0 MpaBWIBHBIX MHOTOTPAaHHHMKAX: OKTadp, MJOJACKadAp H
HUKOCAdIP.

Bbluucienne 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans
IIOBEPXHOCTU TIOBEPXHOCTH M IMIOJHAS ITOBEPXHOCTh MPSMBIX NPU3M, IUIOIIAIb
OCHOBAHHWs, IUIOIIAAb IIOBEPXHOCTH IIOBEPXHOCTH MNpAMBIX  Ipu3M. Ilnomans
IIOBEPXHOCTU NOBEPXHOCTH M IpPAaBWIbHAS IHPAMHIA, ITOCTPOCHHAs HA IUIOIIAIN
YCEYEHHON NTUPaMU/IbI.

Cummertpust B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUHU IIPaBUJIBHBIX
MHOTOTPaHHUKOB. CUMMETpHsI B TNPABWIBHOM  MHOTOTPAaHHUKE:  CUMMETPUS
napajuielenuneaa, CUMMETpUs IpaBWIBHBIX NOpHU3M, cumMmeTpus Jlorudeckue
MUpaMUJIbL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
KOJUIMHEAapHbIE, COHAIIPABJICHHbIE W  HAIIPaBJICHHbIC  HampasieHUsA. PaBeHCTBO
BEKTOPOB. J[eHCTBUA C BEKTOpPaMHU: COCTABJICHUE U BBIYUTAHUE BEKTOPOB, HECKOJBKO
BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4wnciio. CBOMCTBA ClIOKEeHUsI BEKTOpoB. CBOKCTBA
YMHOXXEHHUS  BeKTopa  uucia. [lonarne  kommruiaHapHelx — pemieHui. [Tpusnak
KOMIUTAHApPHOCTH TPpEX BeKTOpOB. IIpaBwiio napauienenunena. Teopema o pas3iioKEeHUH
BEKTOpa MO TPEM HEKOMILIAHAPHBIM BeKTOpaM. [IpsAMoyrosibHas cucremMa KOOpJAWHAT B
npoctpancTBe. KoopanHatel  BekTopa. CBsi3b  MEXAY BEKTOpaMM KOOpPAMHAT U

KooOpaAnHaTaMH TOYCK. Vron MCIKIY BCKTOpaAMHU. CKaJ'IﬂpHOG IMPOU3BCACHUC BCKTOPOB.



INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA YUYEBHOI'O KYPCA
«TEOMETPHSI» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE CPEJHETO
OBILIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHME:

chopMupoBaHHas OOIIECTBEHHAs TO3UIMSA OOydJaromierocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOr0 OOIIECTBA, MPEACTABICHUE O MaTEMAaTHYECKUX
OoCHOBax (YHKIMH Pa3IUYHBIX CTPYKTYpP, PEATU3YIOUIUX IPOIEAYPhl OOIIECTBEHHOTO
oOmecTBa (BBIOOPHI, ONPOCHI U JAPYTU€), MPUMEHEHUE B COYETAHUU C MHCTUTYTAMH B
COOTBETCTBHUH C MX PYHKUIMSIMU U MPUIIOKECHUSIMH;

2) naTpuoTHYeCKOe BOCIIUTAHME:

chopMupoBanach poccuiickas rpaxiaaHcKas TPUHAJICKHOCTh, IPEACTaBICHHAS K
MPOIIOMY W HACTOSIIEH POCCUMCKOM MATEMAaTUKE, LEHHOCTHOE OTHOIIECHHE K
JTOCTUKCHUSAM POCCUHUCKOWM MAaTEMaTUKH W MAaTEMATHYECKOW POCCUMCKOW IIKOJIbI,
HCIIOJB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAYKaX, TEXHOJIOTUSX, OLICHKE SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JYXOBHBIX MACC HACEJICHMsI, BOCIUTAHHOCTh HPABCTBEHHOI'O CO3HAHMUS,
ATUYECKOTO TIOBEJECHUS, CBSI3AHHOTO C MPAKTHYECKUM OCYLIECTBICHHUEM HAyKH H
NESTEIPHOCTH YYEHOTO, OCO3HAHHME JIMYHOTO BKJIana B (DOPMHPOBAHHE 370POBOTO
Oymymiero;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOIIEHHWE K OIIYIICHUSAM, BKJIOUas 3CTETUKY MaTeMaTHYECKHX
OLlYIIEHWH, OOBEKTOB, 3aJay, pEHIeHU, pacCyX ACHUH, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM acCIlleKTaM Pa3JIMYHbIX BUIOB AEATEIbHOCTH;

5) rocyiapcTrBeHHOE BOCIIUTAHUE:

chopMHUpOBaHHAS 3aKOHOMEPHOCTh 3aKOHOMEPHOTO pa3BUTHS B  3aHATHAX
CIIOPTUBHO-03/I0POBUTENBHON €SI TEIbHOCTHIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH TPYIOIIO0US, HHTEPEC K MPU3HAHHBIM
chepam mpodeccUOHAILHON JESITEIbHOCTH, OCYIIECTBIEHUE C MAaTeMaTUKOM U ee

NPWIOKEHUSIMU, YMEHHE OCYLIECTBIIATh OCO3HAHHBINM BbIOOp Oyayiied mpodeccuu u



pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBbIC IUJIaHbl, TOTOBHOCTh M CIIOCOOHOCTH K
MaTe€MaTUYECKOMY MPUHATUIO M CaMOOOpPA30BAHMIO HA MPOTSHKEHUM BCEHM >KHU3HHU,
TOTOBHOCTh K AKTMBHOMY HAWTH B PELICHUM IPAKTUYECKUX 3a1a4 MaTeMaTUYECKOU
HaIIPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIMTAHHE:

chOpMUpOBAaHHAs  JKOJOTMYECKass  KyJbTypa, HCCIENOBAaHUE  COLIMAIBHO-
DKOHOMMYECKUX IPOLIECCOB COCTOSHUSA INPUPOJHOM M COLMAIBHOM CpENbl, OCO3HAHUE
o0miero  xapakTepa JKOJIOTMYECKHMX MpoOJeM, OpUEHTAlusl Ha I[PUMEHEHHE
MAaTeMaTUYECKUX 3HAHUW JUI PElIEHUs 3a7ad B OKPYXKAIOLIEH cpele, IJIaHUPOBAHUE
ITIOCTYIIKOB M OLIEHKA NX BO3MOKHBIX ITOCIEACTBUMN ISl OKPYKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, CTAHAAPTHBIM MOJIXOJ Pa3BUTHS HAYKH H
NPAKTUKU, MOHMMAHWE MAaTeMAaTUYECKOM HaykKH Kak cdepa AesITeIbHOCTH, STalbl €€
pa3BUTHS W WHHOBALlMOHHOCTH JUIA pPa3BUTHA LUBUIN3ALUU, BIAJCHUE SI3BIKOM
MAaTeMaTUKU U MAaTEMATUYECKOM KYJIbTYPOH KaK CPEACTBO MO3HAHUS MHUPA, TOTOBHOCTH
M3y4aTh IIPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIBHOCTh UHANBUAYAIBHO U B TPYIIIIE .

METAINIPEAMETHBIE PE3YJIBTATDBI
IlozHaBaTe/IbHBIE YHUBEPCAJIbHbIEC TEXHOJIOIHYECKHE JefiCTBUA

ba3oBble 1ornyeckue qeicTBuA:

- BBISIBJISITh M XapaKTEpHU30BaTh OCHOBHbBIEC MPU3HAKK MATEMATUYECKHX OOBEKTOB,
MOSICHEHUS, CBSI3U MEXAY TMOHATHAMH, (OpPMYJIUPOBATh OMNpEJIEICHUE TOHSATHH,
COXpaHATh CYILIECTBEHHbIM MpPU3HAK KJAcCU(PHUKAIMK, OCHOBAaHUSA sl 000OUIEHUS U
CPaBHEHMS CBA3EH, KDUTEPU MPOBENCHUS aHAIIN3A,;

- BOCIIPUHMMATb, (DOPMYIHPOBATh U MPEeOOPa30OBbIBATh CYXKACHUS: MPEAB3ATHIE U
OTpULIATEIbHBIC, €AUHUYHBIC, YACTHBIEC U 00IIME, YCIOBHBIE;

- BBIBIAATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTUBOPEUHS B
dakTax, JaHHBIX, HAONIONEHUSAX U YTBEPKACHUAX, INpeiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

- JieJaTh BBIBOJBI C HCIIOJb30BAHUEM JIOTMKHA COXPAaHEHMS, NEAYKTUBHBIX H

MHIYKTHUBHBIX YMO3aKJIFOUEHUM, YMO3aKJIFOUEHNH 110 aHAJIOTHH;



- TIPOBOJUTH CaMOCTOSITEJIbHBIC JTOKA3aTEIIbCTBA MAaTEMATUYECKUX YTBEPKICHUM
(mpsiMble ¥ TIPOTHBHBIC), BBICTpPAWBATh ApPTyMEHTAIMIO, MPUBOAWTH TNPUMEPHI H
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE MHEHUS U BBIBOIbI;

- BBIOpaTh crocob perieHust yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
penieHuii, BpIOMpaTh HamOoJiee MOAXOMASIINE BapUAHTBI C YYETOM, CAMOCTOSITEIBHO
BBIJICJICHHBIX ).

Bba3oBble uccienoBarenbckme 1eiicTBUSL:

- WCIOJIb30BaTh BOIMPOCHl KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHMUS,
dhopmynHpoBaTh BOIIPOCHI, bukcupyromme MIPOTHUBOPEUHE, npo0JieMy,
MPOSIBJISIIOLIYIOCS. KCKOMOE U YCIIOBHOE, (DOPMUPOBATH BBIBOJ, apPITYMEHTHUPOBATh CBOIO
TOYKY 3pEHHS, MHCHHE;

- MPOBEACHUE CAMOCTOSITEIBHO CIJIAHUPOBAHHOTO SKCIEPUMEHTA, UCCIEIOBAHHE
[0 YCTAaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, sBJICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

- caMoCTOsITeNbHO (OpMYyJIHpOBaTh O0OOIIEHHS YW BBIBOABI MO pe3yJbTaTam
MPOBENEHHOTO HAOIIOJCHUS, UCCIEIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH PE3YyJIbTaTOB,
BBIBOJIOB M 00OOIIICHMI;

- CIIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUHYTH 00pbOY O
€ro Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmaumeii:

- BBISIBJIATH AeUIIUT HHDOpMAIH, JTaHHBIX, HEOOXOIUMBIX JIJII OTBETA Ha BOIIPOC
U pelIeHHs 33/1a4;

- BeIOMpaTh WH(OPMAIMI0O W3 WCTOYHMKOB PA3IUYHBIX THUIIOB, aHAIM3UPOBATh,
CUCTEMATHU3UPOBATh ¥ HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3TUYHBIX (GOpM W
IIPEICTABIICHUM;

- CTPYKTYpPHUPOBATh WH(OPMAIUIO, €€ BHICOKOE MOJIOKEHUE B PA3TUYHBIX (PopMax,
WJUTIOCTPUPOBATH TpapUIecK;

- OLIGHUTh HAJEKHOCTh MH(OPMAIUU TIO CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM

KPUTEPUSM.



KoMMyHuKATHBHBIE YHHBEPCAJIbHbIE TEXHOJIOTHYECKHE AeHCTBUSA

Oo0menue:

- BOCIIpUHUMATh U (HOPMYIHPOBATH CYXKJEHUS B COOTBETCTBHM C MpOOIEMaMU U
npobsieMamMu OOILEHHS], SICHO, TOYHO, IPaMOTHO BBIPpa)KaTh CBOI) TOYKY 3PEHUS B
YCTHBIX M MHCBMEHHBIX TEKCTaX, MOSCHATH PEHICHHS IO XOJdYy pEIICHUs 3aJayu,
KOMMEHTHPOBATh MOJIYUYCHHBIN PE3YJIbTaT;

- B X0Jie 00CYKJIEHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBYIOINICH 00CyXaaeMoil Teme,
npoOjieMaM, pelraeMol 3ajade, BbICKA3bIBaTh HJCH, IICJICHAIIPaBICHHbBIE MOMCKOBBIC
pelIeHus], COMOCTABIIATh CBOM MHEHHUSI C OOCYKICHUSIMU JIPYTUX YYaCTHUKOB JIUAJIOTa,
HaXOJUTh apPIYMEHThI U COMOCTABIIATH MO3UIIMH, B KOPPEKTHOU hopme hopMyIupoBaTh
pas3HorIacus, CBOM BO3PaKEHHUS;

- BBICOTA PE3yJIbTATOB PEIICHUS 3aJa4uH, YIKCIEPUMEHTA, UCCIICOBAHUS, TIPOCKTA,
camocrositennbHO [Ipencenarens s oToOpakeHHS ¢ y4€TOM 3ajad Ipe3eHTAIlud U
CHapYyXH.

PeryasiTuBHbIE YHUBEPCAJbHbIE TEXHOJOTMYECKHE IeliCTBUS

Camoopranuzamnus:

- COCTaBUTH IUJIaH, QJITOPUTM pEIIeHUs 3aJadd, BBIOpATh CIOCOO PEIICHUS C
Y4ETOM peAIbHBIX PECYPCOB M €CTECTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ yUETOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOUMOHAIbHBII UHTEJJIEKT:

- BJIaJICTh HaBbIKAMH MO3HABATEIHLHON pedIeKCHH KaK OCO3HAHUS IPOUCXOAITIX
JNEUCTBUI W MBICIUTENIBHBIX TMPOIECCOB, HMX PE3yJbTaTOB, BIAJETh METOJAaMU
CaMOITPOBEPKH, CAMOKOHTPOJISI TIpollecca M TMOJYy4YeHUS PE3ylabTaTOB pPEIICHUS
MaTeMaTHYCSCKOM 3a/1auH;

- TMPEeIBUETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh TIPH BO3HHUKHOBEHUU
mpo0JieM, BHECTH KOPPEKTHBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIILCTB,
JAaHHBIX, OOHAPY>KEHHBIX OITMOOK, BHISBICHHBIX TIOTPEOHOCTEH;

- OIICHUTHb COOTBETCTBHE pe3yjbTaTa IEIH U YCIOBUSIM, OOBSCHUTH MPUUUHBI
JOCTIDKCHUSI WM HENOCTHIKEHHUS PE3yJIbTaTOB JESTEIHHOCTU, COBEPIIUTH OIIHUOKY,
JIaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHas ACATCJIbHOCTD:



- paccMaTpuBaTh U MCIOIb30BATh MPEUMYIIECTBA KOMAaHAHON U UHAMBHUIYATIbHOM
paboThl MPHU peuIeHUH 3a7ad, OOBEANHITh COBMECTHYIO ACSITENbHOCTD, MJIAHHUPOBATH
OpraHM3aIMI0 COBMECTHOW paboThl, mpeasiaratb BHIBI pabOT, TOTOBAPHUBATHCA,
o0Cy>KIaTh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHNE HECKOJIBKHX JTIO/ICH;

- y4JacTus B TrpynmoBbIX (opmax pabotel (0OCyXaeHus, OoOMeHa MHEHHH,
«MO3TOBBIX ITYPMOBY» M WHBIX), BBIOJHSAIOT CBOIO YacTh pabOTHl U KOOPAMHUPYIOT
CBOM JACHCTBHSI, OTIMYAIOIIMECS OT OOBIYHONW KOMAH[bI, OLIEHUBAsi KA4€CTBO CBOETO

BKJIaJla B 06IHPII>’I PE3YIIbTAT 110 KPUTCPUAM, OIINCAaHHBIM BBaHMOHCﬁCTBHeM.

HNPEIMETHBIE PE3YJIBTATbBI

K xoniry 10 kiaacca oOyvarouuics yaurcs:
CBOOOZIHO OMEpUPOBaTh MOHATHSAMH CTEPEOMETPUU TIPH OINpEACTCHUH 3a7ad U
MaTEeMaTHUYECKUX PacCyKICHU;
OPUMEHATh AKCHOMBI CTEPEOMETPUM M  CIEICTBUS W3 HHUX I[pPU PEUICHUU
reOMEeTPUUYECKUX 33/1a4;
KJIACCU(PUIMPOBATh  B3aUMHOE  PACMOJIOXKEHHUE TEPPUTOPUUM B  MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B IPOCTPAHCTRBE;
CBOOO/IHO OIEPUPOBATH MOHATUSAMHU, OTPAHUYCHUSIMU C YTIIaMH B IPOCTPAHCTBE: MEXKTY
B3IJIS,IAMU B IPOCTPAHCTBE, MEXKY MPSMOI U MJIOCKOCTHIO;
cBOOOIHO OTIEPUPOBATH MOHATUSIMHU, OTPAHUYCHUSIMU C MHOTOTpPaHHUKAMU;
cBOOO/JIHO pacro3HaBaTb OCHOBHbBIE BHJbl MHOTOTPAaHHUKOB (IIpU3Ma, HUPAMHUJA,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo);
KJIaCCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS 7S KiacCU(PHUKAINY;
CBOOOJIHO OINEpUPOBATh MOHATHIMH, NPEPHIBAHUSAMHU C pPa3pe3aMd MHOTOTPAHHUKOB
MIOCKOCTHOCTH;
BrinonHuTh mapasienbHOe, LEHTPaIbHOE U OPTOTOHAIBHOE MPOCLUPOBAHHUE (PUTYpHI
HAa TUIOCKOCTb, BBIMOJIHUTH U300paXkeHNe (PUTyphl Ha TUIOCKOCTH;
MOCTPOUTDH CEYCHHUSI MHOTOTPAHHUKOB PAa3TUIHBIMU METOJJaMH, BHITIOHUTH (BBIHOCHBIE)
IUIOCKUE YEepTEKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA CBEpXy, COOKY,

TOPU30HTAJIBHO;



YCWIHTh IOBEPXHOCTh MOBEPXHOCTH MHOIOIPAHHUKOB (IIPU3MBbI, IMHPAMHUJIBI),
Tre€OMETPUUYECKUX TEJl C IPUMEHEHHEM (DOPMYIIbI;

CBOOOJITHO OIEPUPOBATH MOHATUAMH: CHUMMETPHUs B TPOCTPAHCTBE, IIEHTP, OCh H
MJIOCKOCTHOCTh CUMMETPUH, LIEHTP, OCh U IMJIOCKOCTh CUMMETPUU (QUTYPBHI;

CBOOOJTHO  OIEPUPOBATH TMOHATHUAMH, IIOMOTasi BEKTOpaM M KOOpJAMHATAM B
IPOCTPAHCTBE;

BBIIIOJIHATD JIEHCTBHS HAJl BEKTOPAMU;

pemarh 3aJadyd IO JI0KAa3aTelIbCTBY MATEMAaTUYECKUX CBSI3€M M Iepexody K
r€OMETPUYECKUM MaciiTadaM, TPUMEHSAS CIOXHBIE METOJbl MIPU PACCMOTPEHUU
MaTEeMaTUYECKHX 3a/1a4 BBICOKOTO M BBICOKOI'O YPOBHSI CIIOKHOCTH;

IIPUMEHATh NPOCTEHIINE MPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay;

U3BJICKATh, peoOpa3oBbIBATH U UHTEPIPETUPOBATH UH(pOpMaIUIO 0
IPOCTPAHCTBEHHBIX TI'E€OMETPUUECKHX (PUrypax, NpPEJCTaBICHHBIX Ha uYepTexkax M
PUCYHKaX;

IIPUMEHSATH ITOJYyYEHHBIE 3HAHMS HA IPAKTUKE: CPABHUBATH U aHAIIM3UPOBATh PEAJIBHBIE
CUTYyalluM, TPUMEHSITh W3YYEHHbIE TIOHATUS B TMIpOLIECCE TOUCKA PEIICHHM
MaTeMaTUYECKUX 3a7ad, MOJEIUPOBATH PEAIBbHBIE CHUTyallud Ha S3BIKE I'€OMETPHH,
paccMaTpuBaTh NOCTPOEHHBIE MOJEININ C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUN U
pe3yNnbTaToOB, MNPUMEHATh alNreOpbl, pemarb NOPAKTUYECKHUE 3aJaud, CBSI3aHHbBIE C
HAaXO0XKJIEHUEM F'€OMETPUUYECKHE Pa3MEpHI;

MMETh MpEJCTaBICHUE 00 OCHOBHBIX NMPUHLMIAX PA3BUTHS T€OMETPUU KaK COCTABHOMU

yacTu (PyHIaMEeHTa TEXHOJIOTUI Pa3BUTHSL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KNNACC

Ne

Hazsanme pa3aciioB U TEM

KomngectBo yacos

OnekTpoHHbIC (IU(PPOBLIE)

n/n IPOrpaMMBbI Bcero o o0pa3oBaTeNbHbIE PECyPChHI
T3 g3
55| E8
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g o a Q
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1 BBeneHue B cTepeoMeTpuio 23 1
2 B3auMHoe pacrosoxeHue npsmo 6
B IIPOCTPAHCTBE
3 [TapayesbHOCTh MPSIMBIX U 8
IIJIOCKOCTEN B IPOCTPAHCTBE
4 [leprieHIUKYISIPHOCTD 25
HaIIPaBJIECHHOCTH M INIOCKOCTEN
B IIPOCTPAHCTBE
5 VYTIbl 1 JAIIBHOCTE 16 1
6 MHOrorpaHHHUKH 7 1
7 BekTopbl B IpoCcTpaHCTBE 12
8 [ToBTOpeHME, 0000MIEHUE 1 5 2
cHCTEMaTH3aIlMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB 102 6 0
I10 TTPOTPAMME
10 KINNACC
Ne Tema ypoxka KonnyecTBo yacos OneKTpoHHbIE HU(POBBIE
n/n Beero | o 2 o0Opa3oBaTesbHbIE PECYPCHI
ia)
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Pasnen 1. BBenenue B crepeoMeTpuio
1 OcHOBHBIE TIpaBUIIa N300PAKECHUS 1 http://www.fipi.ru/ — ®UITA
Ha N300pakKeHUHU TIIOCKOCTH, http://4ege.ru/ — 4 EI'D py
napauIeIbHBIX MPSIMbIX https://ege.sdamgia.ru/ — Pemry
(OTpe3KOB), pacCCMOTPUM EI'D
OTPE3KHU. https://ypox.pd/library/elektronnie
2 [TonsaTHa crepeoMeTpun: TOUKa, 1 obrazovat
npsiMasi, TNIOCKOCTh, elnie_resursi_v_sovremennoj__ 210
npocTpancTBo. OCHOBHBIE 305.html
MpaBUJIa U300paKeHMs Ha
1300pa’keHUH TIIOCKOCTH,
MapajuIeNIbHBIX MPSMBIX
(OTpe3KOB), pACCMOTPHUM OTPE3KHU.
3 [TonsTus: mepecekaronuecs 1




IIJIOCKOCTH, TEPECEKAIOLTUECS
MPAMOJIMHEHHOCTD U
IIJIOCKOCTHOCTB;
MIOJIYIIPOCTPAHCTBO

ITonsaTua: nepecekaromuecs
IIJIOCKOCTH, NEPECEKAIOIUECS
IPSIMOJIMHENHOCTD U
IJIOCKOCTHOCTB;
IIOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pa>keHuE
IIPOCTENIINX IPOCTPAHCTBEHHBIX

buryp, HeCymECTBYIOIINUX
00BEKTOB

MHOrorpaHHHKH, H300paKCHHE
IIPOCTEUIINX IPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOIIMX
00BEKTOB

AXCHOMEI CTCPpCOMECTPUU U
IICPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
IEPBLIC CIICACTBUA U3 HUX.
CriocoOslI 3a/1aHUs TIPSIMBIX U
IJIOCKOCTEN B IMTPOCTPAHCTBE.
O603HaueHus NPAMBIX U
TJIOCKOCTEMN

13

N3o0pakenue ceueHui
MUpPaMU/Ibl, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pébpa. Uzobpaxenue
MepeceyeHus MIOCKOCTEH.
PaCKpaHII/IBaHI/Ie MOCTPOCHHBIX
CeUeHUH pa3HBIMU I[BETAMU

https://proshkolu.ru/user/efros57/bl
00/526410
http://konkurs-kenguru.ru
http://www.math.ru Marepuansl o
http://schoolcollection.edu.ru/collec
tion/matematika

ceHTsA0ps» http://mat.1september.ru
http://www.uztest.ru

MeTton HabOmIOAEHUS 1S
CTPOUTENBCTBA CEUEHUN

Mertona HaOIIOAEHUS TS
noctpoeHust ceuenuii. CBoicTBa
MEPECEUCHUN U IIIOCKOCTEN

[Toctpoenue ceueHuii B
nupamuje, Kyoe Mo TpeM TOUKam
Ha p&opax. Co3anne BHIHOCHBIX
4epTekKel U 3aluch ITAoOB
KOHCTPYKIIUH.

21

[ToBTOpEHUE MITAHUMETPHUH:
Teopema 0 MPONOPLUHOHATBHBIX
otpeskax. [logobue
TPEYTrOJIbHUKOB

22

IloBTOpEHME NIIAHUMETPUU:
Teopema Menenas. Pacuets! B
pa3pe3ax Ha BBIHOCHBIX
yeprexkax. Mcropus pazsutus
IJIAHUMETPUH U CTEPEOMETPUN

http://zadachi.mccme.ru
http://www.problems.ru
http://edu.of.ru/computermath
http://school.msu.ru
http://www shevkin.ru
http://www.etudes.ru
http://www.kidmath.ru

23

Kontponbras padota "AKCHOMBI
crepeoMerpun. Ceuenus"




Hroro no pasneny

23

| 1

| 1

Pa3znen 2. B3anmMHoe pacnoJio:keHue npsiMo B Il

POCTPAHCTBE

24

B3anMHOe pacnosnoxeHue npsmo

B nipocTpaHcTBe. CKpelBaroTCs

npsMsble. [Ipusnaku ckpelmyBanus
npsMbIx. [lapannensHble npsiMble

B IIPOCTPAHCTBE

1

25

TeopeMa o CylecTBOBAaHUH U
€AUHCTBEHHOCTH IIPSIMOU
napajieIbHON JaHHOW MPSMOH,
IIPOXOAAIIECH Yepe3 TOUECUHBIE
MIPOCTPAHCTBA U HE
KOHCTUTYLIMOHEH 10 JaHHOU
npsamoii. Jlemma o nepeceyeHun
NapajuleJIbHBIX IJIOCKOCTEN

26

[TapaniensHOCTb TpeX MPSIMbIX.
Teopema o Tpex mapamieabHbIX
HampaBlieHusX. Teopema o
CKpCHIMBAIOINXCA ITPAMBIX

27

[MapannenbHOE TPOESKTHPOBAHHE.
OcHoBHBbIE CBOWCTBA
napauIeIbHOTO TPOSKTUPOBAHUSL.
N3006pakenue pa3sHbIX GUryp B
napauIeIbHBIX MPOEKTAX

28

[enTpanbsHas npoekuus. YToiui ¢
COHAINpaBJICHHBIMU OKHAMU. YTOJI
MEXJ1y CTpaHaMu

29

3amaun 1Mo 10Ka3aTeabCTBAM U
HCCIEI0BAHUIM, CBSI3aHHBIM C
PacCIoJI0KEHUEM B IIPOCTPAHCTBE

http://www.fipi.ru/content/otkrytyy
-bank-zadaniy-oge
http://school-collection.edu.ru/
https://infourok.ru/matematika.html

http://resh.edu.ru/office/user/ :
http://him.1september.ru/urok/
http://djvu-inf.narod.ru/

Hroro no pasneay

6

0

0

Pa3nea 3. IlapajieibHOCTH NPAMBIX H

IJIOCKOCTEH B I

OCTPaHCTBE

30

[ToHsTHA: MapaIEeabHOCTD
MPSAMOU U TJIOCKOCTH B
npoctpaHctse. [Ipusnak
MapaIeIbHOCTH NPAMBIX U
mockux. CBoMcTBa
MapaJuIEIbHOCTH NPSIMOU U
TJIOCKOCTHOM

1

31

I'eomeTpuueckue 3agaun no
BBIUMCIICHUIO U JI0KA3aTeNIbCTBO,
CBSA3aHHBIE C MTAPATUIEITBHOCTHIO
MPOEKIIUU U TIIOCKOCTEN B
MPOCTPAHCTBE

32

[TocTtpoeHue ceuenus,
MTPOXOSAIIETO Yepe3 JaHHbII
IIPUHLIUII HA YEPTEKE U
MapaJUIeIIbHOTO IPYroro
npsiMoro. Pacyér oTHomeHuin

33

[TapannensHas npoekuus,
IIPUMEHEHHE Il CTPOUTENILCTBA
cedeHuit kyda u
napauienenunena. CpolicTea

http://www.neive.by.ru/
http://www.fipi.ru/content/otkrytyy-bank-
zadaniy-oge
http://school-collection.edu.ru/
https://infourok.ru/matematika.html.
http://resh.edu.ru/office/user/.
http://him.1september.ru/urok/
http://djvu-inf.narod.ru/



http://www.fipi.ru/content/otkrytyy-bank-zadaniy-oge
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-oge
https://infourok.ru/matematika.html
https://infourok.ru/matematika.html
http://resh.edu.ru/office/user/
http://him.1september.ru/urok/
http://www.neive.by.ru/

napaJjijicJICnmIicqa U Npru3Mabl

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haku napayieIbHOCTH JIBYX
TJIOCKOCTEH

http://www.openet.edu.ru/

35

Teopema 0 mapajuIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOTEKAIOILEN Yepe3 TOUKY, HE
OTJIMYAIOIYIO IaHHYIO TIOCKOCTh
U CJIEJICTBUS U3 HEE.

http://www.neive.by.ru/

36

CaolicTBa napajuiebHbIX
IUIOCKOCTEH: 0 napajuieIbHOCTU
COCEIHUX MepPEeCceUCHU Mpu
MepeceyeHuu AByX
MapajuleNIbHBIX TIOCKOCTEN

http://www.fipi.ru/content/otkrytyy-bank-
zadaniy-oge
http://school-collection.edu.ru/
https://infourok.ru/matematika.html.
http://resh.edu.ru/office/user/.
http://him.1september.ru/urok/

37

CaoiicTBa napamienbHbIX
TUIOCKOCTEH: 00 0Tpe3Kax
MapajieIbHBIX TPSMBIX,
COETMHEHHBIX MEXKIY
napajuieIbHBIMU TUIOCKOCTSIMHE; O
IPSIMOM TIEPECCUCHHH C
napaieIbHBIMA ABYMS
IUIOCKOCTSIMHU

http://djvu-inf.narod.ru/

Hroro no paszaeay

8

0 0

Pasznea 4. llepneHauKYJISAPHOCTHh HANIPABJIEHHO

CTH U IIVIOCKOCTE

i B IPOCTPAHCTBE

38 | IToBTopenue: BuiBObI [Tnaropa 1
Ha MJIOCKOCTH
39 | [loBTOpEHME: TPUTOHOMETPHUS 1
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
40 | CgoiicTBa Ky0a u 1
PSIMOYTOJIBHOTO
napaJuienenumnesaa
41 | BelunciieHHE UTHH OTPE3KOB B 1 http://www.openet.edu.ru/
KyOe 1 IpSIMOYTOJTEHOM
napaJulesenunee
42- | TleprieHAMKYISPHOCTD MIpSIMast U 2 http://www.fipi.ru/content/otkrytyy
43 | mmockoctHast. [Ipu3Hak -bank-zadaniy-oge
(byHIaMEHTHOCTH TPSMOH U http://school-collection.edu.ru/
TUIOCKOCTHOM https://infourok.ru/matematika.html
44 | Teopema o CyILIECTBOBAaHUH U 1 .
eIMHCTBEHHOCTH MPSIMOTBI, TIPO http://resh.edu.ru/office/user/.
Mepexo/1 Yepe3 TOUCUHbIS http://him.1september.ru/urok/
MPOCTPaHCTBA M (DYHIAMEHTHYIO http://djvu-inf.narod.ru/
TJIOCKOCTb.
45- | Ilnockoctu U pyHIaMEHTHBIE UM 2
46 | mpsiMO B MHOTOTPaHHUKAX
47- | IlepnienauKynsapHas U 2
48 | maknonHas. [TocTpoeHre OCHOBBI
U3 TOYEK Ha JUPEKTUBY
49- | Teopema o TpEx ocHOBax (TpsMast 2
50 | m obpaTHas)
51 | Yron Mexy CKpelBaHUsIMU 1
HapylIaeT MmpaBuia
52 | ITouck OMOPHBIX ONOP € 1



http://www.fipi.ru/content/otkrytyy-bank-zadaniy-oge
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-oge
https://infourok.ru/matematika.html
https://infourok.ru/matematika.html
http://resh.edu.ru/office/user/
http://him.1september.ru/urok/

IIOMOILBIO ONOPHBIX IIJIOCKOCTEH

-

53 | OpToroHajabHOE MPOEKTUPOBAHUE

54- | TlocTpoeHue ceueHmit Kyoa, 2 1 http://www.openet.edu.ru/
55 | mpusmsbl, JIoruyeckre mupamMuIbl
C IIOMOIIBIO OPTOTOHAIIBHOU

MIPOESKITUH

56 | CuMMeTpuHsi B IPOCTPAHCTBE 1 http://www.fipi.ru/content/otkrytyy
OTHOCHTEIILHO IIOCKOCTH. -bank-zadaniy-oge
[TiockocTn cummeTpuii B http://school-collection.edu.ru/
MHOTOIpaHHHKaX https://infourok.ru/matematika.html

57 | IIpusHak GpyHIAMEHTHOCTH 1 http://resh.edu.ru/office/user/.
IPSIMO# M TUTOCKOCTHOM Kak http://him.1september.ru/urok/
TEOpHUsi CHMMETPUU http://djvu-inf.narod.ru/

58- | [IpaBuUsIbHBIE MHOTOTPAHHHKH. 2

59 | Pacuér paccTosiHHIA OT TOYEK 10
TUIOCKOCTH

60 | CriocoOGHOCTH OIyCcKaTh OMOPHI: 1

CUMMETpHUS, PACIIOJIOKEHNE
TOYEK 110 NapAJIICIbHON PSIMOM.

61 | CaBur o HemapauIeIbHOM 1
MPSMOM, U3MEHEHUE PACCTOSTHUI
62 | KorrponbsHas padora "B3zanmHoe 1 1

pacmooKeHUe MPSMBIX U
TJIOCKOCTEH B IpocTpaHCcTBe"

HToro no pazneny 25 1 1

Pasznea 5. Yriabl 1 JaJIbHOCTD

63 | [loBTOpeHue: yroa Mexay 1 http://school-collection.edu.ru/.
OTKJIOHEHUSIMH Ha TJIOCKOCTH, http://www.fipi.ru/content/otkrytyy-
TPUTOHOMETPHS B pe3ysibTaTax bank-zadaniy-oge
TPEYroNbHHIKA, BBIBOJIBI http://sg:hool—colIectlon.edu._ru/
KOCHHYCOB https:lllnfourok.ru/m_atematlka.html.

64 | TloBToperyc: yron MoKy 1 http://re:\sh.edu.ru/offlce/user/.

: http://him.1september.ru/urok/

CKPCLIMBAHUEM CICYCT http://djvu-inf.narod.ru/
COOMI0AATh B MPOCTPAHCTBE. http://school-collection.edu.ru/.

65 | ['eomerpuueckre METOIbI 1

BBIYUCIICHUSA yIJia MCXKIY yrilaMu
B MHOT'OTpaHHHUKAX

66 | AByrpaHuslii yrosu. CBoicTBO 1
JMHEWHBIX YTJIOB JIBYTPAaHHOTO

yria

67 | [leprieHAUKYISPHBIE TTIOCKOCTH. 1
CBolicTBa B3aMHO OCHOBaHHBIX
IIJIOCKOCTEN

68 | IIpu3HAaK OMOPHOCTH IIOCKOCTEHH; 1
ABcCTpanust onocpe0BaHHOTO
NepeceueHus JIByX IIOCKOCTeH
OTIOPHBIX JIEMEHTOB TIOCKOCTH

69 | [IpssMOyTONBHBII 1 http://www.fipi.ru/content/otkrytyy-bank-

napajuiejenumnesn; Kyo; zadaniy-oge
" 1{)4 HUSL CB g’ T]_Za’ http://school-collection.edu.ru/
MEpe > CBOHC https://infourok.ru/matematika.html.

HIpAMOYT0JIbHOTO http://resh.edu.ru/office/user/.
napajuiejienune1a http://him.1september.ru/urok/

70 | Teopema 0 AMaroHanu 1 http://djvu-inf.narod.ru/



http://www.fipi.ru/content/otkrytyy-bank-zadaniy-oge
http://www.fipi.ru/content/otkrytyy-bank-zadaniy-oge
https://infourok.ru/matematika.html
http://resh.edu.ru/office/user/
http://him.1september.ru/urok/
http://school-collection.edu.ru/

IIPSIMOYTOJIBHOT'O
napajuieJenuIea u Teopus us3
Hee

71

Crepeomerpuueckue u
MPUKIAAHBIC 3a/1a4H, CBA3aHHLIC
CO BCTPEUHBIM PACIIOJI0KEHUEM
110 IIPSIMOM M INIOCKOCTH.

72

[ToBTOpEHME: CKpELIUBaAHUS
MPSIMBIX, MapajIeIbHbIX
IJIOCKOCTEH B CTaHJapTHBIX
MHOT'OTpaHHUKAX.

73

[Tapa mapannenbHbIX MJIOCKOCTEH,
CKPEILMBAIOIINXCS TApaILJIENIbHO,
paccTosiHue MEXy
CKpEIIMBAaHUSIMU HEOOXOIMMO
JUISL IPOCTBIX YCTAHOBJIEHHBIX
YCTPOMCTB.

74

PaccrosiHue oT TOUKH 10
IIJIOCKOCTH, paCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

75

Beruncnenue paccTosHUA MEXKIY
CKPEILMBAHUAMHU YUYUTBIBACTCA C
MMOMOIIBIO ONIOPHOM INIOCKOCTH

76

TpéXrpaHHblii yroJl, 3HaK s
TpEXTpaHHBIX yrioB. Teopema
[Tucdaropa, BEIBOABI KOCHHYCOB U
CUHYCOB JUIsl TPEXTPAHHOIO yIJIa

77

DneMeHThI cheprUIecKOr TEOpUH:
reoJie3nYecKue JIMHUU Ha 3emiie

78

Konmponvnas paboma "Yenvr u
oanvHocmy "

http://www.openet.edu.ru/
http://school-collection.edu.ru/.

Hroro no pazaeny

16

I'maBa 6. MHOrOrpaHHUKH

79

CucremaTu3zanus 3HaHUN
"MHOrorpaHHuK  €ro
2JIEMEHTHI"

80

[Iupamuna. Buasl nupamMuasl.
[IpaBunbHas nupamMuia

81

IIpusma. IIpsAmas u HakIOHHAs
npusMmsl. [IpaBuibHas npusma

82

[IpsiMoit napaymenenunes,
IIPSIMOYTOJIbHBIN
napajuiesienunes, Kyo

83

Brlnykiible MHOTOTpaHHUKH.
Teopema Ditnepa

84

Brlnykiible MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIE U
MOJTYIIPaBUIIbHbIE
MHOT'OIrpaHHUKH

85

KonrtponbHas pabora
"MHororpasHuku"

www.fcior.edu.ru
http://www.openet.edu.ru/
http://school-collection.edu.ru/.
http://www.fipi.ru/content/otkrytyy
-bank-zadaniy-oge
http://school-collection.edu.ru/
https://infourok.ru/matematika.html
http://resh.edu.ru/office/user/.
http://him.1september.ru/urok/
http://djvu-inf.narod.ru/

Hroro no pasneny

Paspnen 7. BekTopbl B IPOCTPAHCTBE




86 | [lonsTHe BEeKTOpa HA MIIOCKOCTH 1 http://www.fipi.ru/content/otkrytyy
1 B IIPOCTPAHCTBE -bank-zadaniy-oge

87 | Cymma BeKTOpOB 1 http://school-collection.edu.ru/

88 | Pa3HOCTH BEKTOPOB 1 https://infourok.ru/matematika.htmi

89 | IlpaBuio mapauresienunena 1 http://resh.edu.ru/office/user/.

90 | YMHOXeHHE BEKTOpa Ha YUCIIO 1 http://him.1september.ru/urok/

91 | BekTopHOE MPHIOKEHUE HA 1 http://djvu-inf.narod.ru/
OCHOBE TPEX BEKTOPOB, HE http://school-collection.edu.ru/.
BXO/JISIIIIUX B OJIHY TUNIOCKOCTh

92 | CkansipHOE PON3BECHHUE 1

93 | Beluucnenue yria Mexmy 1
BEKTOPAMH B [TPOCTPAHCTBE

94- | [Ipocreiimme 3a1a91 ¢ BEKTOPAMH 4

97

HToro no pazneny 12 0 0

Pasnea 8. [loBTopenue, 06001eHHE U CHCTEMAT

M3alus 3HAHU

98- | O00O0IIIEHNE U CUCTEMATU3ALUS 4

101 | 3Hanwmii

102 | UtoroBas KOHTpoIbHAs paboTa 1 1

HToro no pazneny 5 1
OBILIEE KOJIMYECTBO YACOB I1O 102 6 0

ITPOTPAMME




