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HOACHUTEJ/IBHAA SAIIUCKA

["'eomeTpust siBIIsI€TCS OAHUM M3 0230BBIX KYPCOB Ha yp OBHE Cp €IHETO OOIIIEro
oOpa3oBaHus, TaKk Kak oOecmeuynBaeT BO3MOXKHOCTb HM3YUYCHHS JTUCIUATIIAH
€CTECTBEHHO-HAYYHOW HANpaBJIEHHOCTH M MPEAMETOB T'YMAaHUTAPHOIO LHUKIIA.
[TockonbKy JIOTHUECKOE MBIIILIEHUE, POPMUPYEMOE IP U U3YUYCHUH 00y YaIOIIIUMUCT
MOHATHUMHBIX OCHOB T€OMETPHUH, NMPHU J0KA3aTEIbCTBE TEOPEM M IMOCTPOEHUU
LHENOYKH TIOTUYECKUX YTBEP AKIACHUM NP U P ELIEHUH F€OMETP MUECKUX 3a]1a4, Yy MEHUE
BBIJIBUTaTh M OIPOBEPrarh TUIOTE3bl HEMOCPEICTBEHHO MCIOJb3YIOTCA MpPH
peIlIeHnH 3a7]a4 €CTeCTBEHHO-HAYYHOT O IIUKJIA, B YaCTHOCTH (PU3WYECKUX 3a/1a4.

[{ens ocBOCHMS ITp OTpaMMBI y4eOHOTO Kypca «I eomerpusp» Ha yriry 0inéHHOM
YPOBHE — Pa3BUTHE UHIUBUY ATHHBIX CITIOCOOHOCTEN 00y JarOIIMX CSl TPU U3YUCHUN
TEOMETPHUH, KaK COCTaBIISIIONIEH mMpeaMeTHoW obnactu «MaTemaTuka W
uHPOP MATHKA» Yyepe3 0OecriedeHe BO3MOKHOCTH TPUOOPETEHHSI 1 KCTIOTh30BaAHUS
Oonee riy00KHUX T€OMETPUUECKUX 3HAHUHN U IEUCTBUMN, CIEUU(UIHBIX T€OMETP UM,
1 HE0OXOUMBIX JIJIS y CIICIITHOTO P O)ECCHOHATBHOT0 00pa30BaHus, CBI3aHHOTO C
UCIO0JIb30BaHUEM MATEMATHKHU.

[IpuopuTeTHBIMU 3aJlauaMu Kypca TeOMETpUM Ha YTJIyOJIEHHOM YpOBHE,
PaCIHIMPSIIONINMY U Y CHITUBAIOIITUME Ky PC 0230BOT'0 yPOBHSI, SIBIISFOTCS:

pacuIMpeHue np €CTaBICHHS O TEOMETP U KaK 4YaCTU MUPOBOM KYJIbTYPhI U
dbop MHpOBaHUE 0CO3HAHUS B3aNMOCBSI3H T€OMETPUH C OKP YIKAIOIIUM MUPOM,;

dbopMHpOBaHUE TMPEACTABICHUS O TIPOCTPAHCTBEHHBIX (HUTypax Kak o
BAKHEUIIIMX MATEMAaTUYECKUX MOJENSAX, MO3BOJISIOMIMX OMUCHIBATH U H3Yy4YaTh
pa3HbIe ABJICHUS OKPYIKAIOIIEr0 MUPa, 3HAHKUE MOHATUIHOTO anmnapara o p a3aeiny
«Crepeomerpus» yueOHOro Kypca reOMeTpuH;

dbopmMupoBaHUE  yMEHUS  BIaJ€Th  OCHOBHBIMM  TOHSTHSIMH O
MPOCTPAHCTBEHHBIX (UTYpaX MU HMX OCHOBHBIMH CBOMCTBaAMH, 3HAHUE TEOPEM,
dbopMyn U yMEHUE UX TPUMEHSITh, YMEHUS JT0Ka3bIBaTh TCOPEMbl U HAXOJUTh
HECTaHJ1ap THhIE CIIOCOOBI P €ILIEHUS 3aaY;

(dhopMUpOBaHUE YMEHUS PaCIO3HABAThH HA YEPTEkKAX, MOJIECTAX U B P €aTbHOM
MUpE MHOTOTPAaHHUKMA M Tejla BpalleHUus, KOHCTPYUPOBAThH I€OMETPHUECKUE
MOJIENH;

(dbopMHpOBaHUE MOHUMAHUSI BO3MOMXHOCTH aKCHOMAaTHUYECKOTO MOCTP OCHUs
MaTeMaTUYECKUX Teopuid, (POopMHUpOBaHUE TOHUMAHUS POJIM AKCUOMATUKHU TIpU
P OBEJICHUU P ACCYKICHUM;

dbopMHpOBaHUE YMEHHSI BIIaJI€Th METOJAMHU JI0KA3aTEbCTB U AJITOPUTMOB
pelieHus, yMEHUS UX P UMEHSITh, TPOBOAUTD I0KA3aTEIbHbIE P acCyKICHUS B XOJIC
pElIEeHUsT CTEpEOMETP UUECKUX 3aJ1a4 M 3aJa4 C IMPaKTHYECKUM COJIEp KaHHUEM,
dbopMHpOBaHUE TMpENCTaBICHUs O HEOOXOJUMOCTH JOKAa3aTeNbCTB TMpHU



000CHOBaHUY MAaTEMAaTUYECKHUX YTBEP XKACHHUM U P OJI AKCHOMATUKH B TIP OBE/ICHUN
JEeMYKTUBHBIX P acCy KICHHH,

pa3BUTHE U COBEPIIEHCTBOBAHME WHTEIJIEKTYalbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00YyUarOUMXCsl, TI03HABATENbHOM aKTUBHOCTH, MUCCIIE0BATEbCKHIX
YMEHHA, Kp UTUYHOCTH MBIIILJICHUS, THTEP €Ca K U3y YSHUIO TEOMETP UH;

dbopmupoBanue (GyHKIHOHAIHHON T'PAMOTHOCTH, PEIEBAHTHON T'€OMETPUM:
yMEHHSI pPaclo3HaBaTh MPOSBICHUS TEOMETPUYECKUX MOHITHHA, OOBEKTOB H
3aKOHOMEPHOCTEH B PeasIbHBIX JKU3HEHHBIX CUTYalUsIX U MPH U3YUYCHUH JIPYTUX
y4eOHBIX TNPEIMETOB, NPOSABJICHUS 3aBUCUMOCTE M  3aKOHOMEpPHOCTEH,
MOJIEIUP OBaHUsI PEANbHBIX CUTyalluil, HCCIEIOBAHUS IMOCTPOEHHBIX MO/IENEH,
WHTEP [P €TAIIUY TIOJTYUEHHBIX P €3YJIbTaTOB.

OCHOBHBIMHU CO/JIEp KATEIBHBIMU JTUHUSIMU yueOHOro Kypca «I'eometpus» B 10
kinaccax sApiusitorcs:  «llpsiMble W MJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannuku», «Tena BpaweHus», «Bekropbl W KOOpAMHATHI B
P OCTPAHCTBEY, «JIBUKEHHUS B TP OCTPAHCTBE.

CdopmynupoBanHoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPHUPOBATH
MOHSITUSMID, P €JICBAHTHBIMY F'€OMETP U1 Ha YTI1y 0J1€HHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCHUTCS KO BCEM COJEpIKAaTEIbHBIM JUHUSIM Yy4eOHOro Kypca, a
dbopMHpOBaHUE JIOTUYECKUX YMEHUM pachpefensercss He TOJbKO IO
COJIep KaTebHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TP EIMETHBIM pe3yibTaTaM ocBoeHuss dDenepanbHOM padoueit
IpOrpaMMbl, PacOpeaeNEHHbIM M0 ToJaM O0yYeHUs, CTPYKTypPUPOBAHO TaKUM
00pa3zoM, UTOOBI KO BCEM OCHOBHBIM, TP UHLIMITHAILHBIM BOTIPOCAM 00y YaroImecs
oOpamaimch HEOJHOKPATHO. OJTO TO3BOJISIET OPraHW30BaTh OBJIAJICHUE
reOMETP MIECKUMH MTOHATHSIMU i HABBIKAMU TIOCIIEI0BATEIBHO M TIOCTYTATENIBHO, C
COOJII0ICHUEM TP MHIUTIA TP €EMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIyIO
CHCTEMY T'€OMETPHUYECKUX Mp €ACTaBICHUN 00yYaroXCsl, pacluupsis U yrayoss
e€, 00pazysi Mp OUHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHUIO TEOMETPHUH Ha YTITYOJIEHHOM YPOBHE MO3BOJISIET:

co3math yciaoBHsS s auddepeHnmuanuu  00y4YeHHUs, TOCTP OCHUS
WHIMBUIYAJIbHBIX 00pa30BaTeNbHBIX IIpOTpPaMM, OOCCIEUNUTh yITyOJIEHHOE
W3YyUYEHHE T€OMETP U1 KaK COCTaBIIONIEH yueOHOTO Ip eqMeTa «MaremaTuka;

MOATOTOBUTh OOYYAIOMIMXCS K MPOJODKEHUI0 M3YUYEHHUST MATEMAaTUKU C
yuéroM BbIOOpa Oyaytieil mpodeccun, obecrneunBas MpeeMCTBEHHOCTb MEKTY
001TMM 1 TIp 0 peccCHoHATBHBIM 00 Pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomerpus» Ha yTiayOJEHHOM ypOBHE
orBoautcs: B 10 kmacce — 102 yaca (3 gaca B Hezemro).



COAEPXAHME ObYYEHUA
10 KJIACC

IIpsiMBbIe ¥ JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHA  CTEPEOMETPUU. TOuka, TMpsMas, IUIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMATUYECKOM IOCTPOEHUU CTEPECOMETPUM:
AKCHOMBI CTEP EOMETP MU U CIIEACTBUS U3 HUX.

B3anMHOE pacnoyiokeHue NPSIMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
napauieNbHble M CKpeEIIMBAKOIIMECS npsMble. [Ipu3HaKyM CKpenMBarOMMXCs
np sAMbIX. [lapamiensHOCTh Np IMBIX M INTOCKOCTEW B IIP OCTPAHCTBE: NMapaJlJICIbHbIE
P IMBIE B TIP OCTPAHCTBE, NapaJUIEIBHOCTD TP €X M SIMBIX, [TAP aJIEIBHOCTD IPSMOI
u 1iockoctu. [lapannenbHoe W LIEHTPAJBHOE MPOEKTUPOBaHUE, M300paKEeHHUEe
¢uryp. OcHOBHBIE CBOWCTBa MapaJUIeIbHOTO IpoeKkTHpoBaHus. N300paxkeHue
buryp B napasuieabHON Np OEKIUHU. YTIbl C COHANpP aBJIEHHBIMU CTOP OHAMMU, YTOJ
MEXIY NP SAMBIMHU B IPOCTp aHcTBE. [lap aenbHOCTh INIOCKOCTEN: Map ajebHbIe
IJIOCKOCTH, CBOMCTBA Tap ajuIeIbHbIX IJIOCKOCTEN. [Ip ocretimme
IpOCTpaHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpasap, Mapasulesenuries,
IIOCTP OCHUE CEYCHUM.

[lep neHAUMKYJIISIPHOCTD NP IMOM U IJIOCKOCTH: TIEP IEHIUKYJISPHBIE IP IMBIE B
MIPOCTPAHCTBE, MPSAMBIE NApaJuUICIbHbIE W NEPNEHIUKYJISPHBIE K IIOCKOCTH,
MPU3HAK NEPHNEHAUKYJISPHOCTH NPSIMOM W IUIOCKOCTH, TE€OpeEMa O MpsAMOU
nep MeHIUKY JISIPHOU MJIOCKOCTH. OpToroHasibHOE TP OEKTUP O BAHHE.
[lepneHAMKYJISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J10 INTOCKOCTH, PACCTOSHUE OT
P SIMOH 710 TIOCKOCTH, TP OEKIHS (GUTYPBI HA TUIOCKOCTh. [lep menauKkyIsipHOCTD
IUTOCKOCTEMN: MPU3HAK MEP NEHAUKYJIISIPHOCTH IBYX IUIOCKOCTEU. Teopema 0 Tpéx
nep NeHIUKY JIspax.

Yrabl B POCTPAHCTBE: YIOJ MEXAY NPSAMOW U IJIOCKOCTBIO, IBYTP AHHBIN
YIOJI, TMHEWHBIM YTOJI ABYTPAHHOIO yria. TpEXrpaHHbli © MHOTOTPAHHBIE YTJIbL
CBolicTBa INIOCKUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA IJIOCKUX U JIBYTP aHHBIX
YTJIOB TP EXTPAHHOTO yIiIa. TeopeMbl KOCHHY COB M CHHY COB JUISI TPEXTPAHHOIO YIUIA.

MHOrOrpaHHUKH

Buabl MHOTOrpaHHuKoB, pa3BEpTKa MHOTOTrpaHHUKa. [Ipu3ma: n-yrospHas
pu3Ma, Ip SiMasi 1 HaKJIOHHAsI TP U3MbI, 00OKOBAs U TIOJTHAS TIOBEP XHOCTH TP M3MBL.
[Tap annenenunen, np SMOYTOJIbHBIN ITapajuIeIeNUIle T U €ro cBocTBa. KpaTyaiime
MyTH Ha TMOBEPXHOCTU MHOTrorpaHHuka. Teopema Ditnepa. IIpocrpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronxpHas nup amusa, Mp aBUIbHAS U yCeuEHHas
nupamuabsl. CBoiictBa p&Oep M OOKOBBIX TpaHEH NPaBUIBHOM IHPaMMIBL
[IpaBribHBIE MHOTOTPAHHHUKHU: NIPaBWJIbHASA MPU3Ma U



IIpaBWIbHAS NUPaMKA, NPABUIbHAS TPEyrojbHAas NMUpaMuaa U P aBUJIbHBINA
Terpa’ap, kyO. IlpencraBneHune o mNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJIEKadIp U UKOCAP.

Bplunciaenne »1€eMEHTOB MHOTOIPaHHUKOB: péEOpa, OUaroHaju, YIJIbL
[Inomae OGOKOBOM MOBEPXHOCTH M TOJHOM MOBEPXHOCTU NPSAMOUN IPU3MBIL,
IUI011Ia][b OCHOBAHUM, TEOpEMa 0 OOKOBOI MOBEPXHOCTH Ip MO pu3MbL. [ [nomianms
OOKOBOW TMOBEPXHOCTH M MOBEPXHOCTH MPABWIBHOW NMHUpPAMHUJBI, TEOpEMa O
IUIOIIA/IU Y CEYEHHO M ITUP aMUJIBI.

CummMmerpuss B MNPOCTPAHCTBE. JJIEMEHTHl CUMMETPHUM NP ABHJIBHBIX
MHOTOIpaHHUKOB. CUMMETpuUss B NPAaBWIBHOM MHOTOTPAaHHHUKE: CHMMETPUS
nap aJuleNenuIea, CAMMETPHsT MPaBWIbHBIX MPU3M, CUMMETPHUS 1P aBWIBHOU
TP aMHU/IBL

BekTopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOp B IPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpAa, BEKTOPbHl KOJUIMHEAPHBIE, COHAIPABIECHHBIE M 1P OTHBOIIOJIOKHO
HaIlp aBJICHHbIEC BEKTOPBI. PaBeHCTBO BEKTOP OB. Jl€MCTBUS C BEKTOPaMH: CII0KEHHE
Y BBIYHWTAaHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa HA
yucino. CBOMCTBA C0XKeHUsI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPa Ha YHUCIIO.
[TonsiTe KOMIUIaHApHBIE BEKTOPHI. [[pU3HaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mnapannenenunena. Teopema O PAas3OKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BeKTOpaMm. I[IpsMoyrosbHasg cucrtemMa KOOpAMHAT B
npocrpancTBe. KoopauHaTtel BekTopa. CBsi3b MEXIY KOOPAMHATAMH BEKTOpA U
KOOpJWHAaTaMU TOYEK. Yroa Mexay BekropaMu. CKalsipHOE IpOW3BEIICHUE
BEKTOP OB.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanHckoe BoCIUTAHUE:

cop MUPOBAHHOCTH I'P AKTAHCKOM MO3UIIMK 00YUaIOLIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA P OCCUICKOT0 00IIECTBA, IPEACTABIIEHUE O MATEMATHUECKHX
OCHOBax (YHKIIMOHUPOBAHHS Pa3JIUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYp
rpaxjaaHcKkoro  oOmiectBa  (BBIOOpPBI, ONPOCHI W JPYyroe), yMEHHE
B3aMMOJICHCTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIUSIMY ¥ HA3HAYCHUEM;

2) MaTPUOTHYECKOE BOCITUTAHHE:

cOop MUPOBAHHOCTH P OCCHICKOM TP aXTaHCKON MICHTHYHOCTH, YBAXKEHUS K
NP OIIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSM POCCUMCKUX MATEMATUKOB U P OCCUMCKOW MaTEMAaTUYECKON IIKOJIBI,
UCIIOJIL30BAHUE JTUX JIOCTIDKEHUH B APYTUX HAayKax, TEXHOJIOTHAX, chepax
YKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

OCO3HaHHE JyXOBHBIX LIGHHOCTEW POCCUIICKOTO Hap0/1a, chop MUPOBAHHOCTH
HpP aBCTBEHHOTO CO3HAHMSI, STHUECKOTO MMOBEICHHS, CBI3aHHOTO C MPaKTUIECKUM
P UMEHEHUEM 10 CTHDKEHHI HAYKH U IS TEITbHOCTHIO YUEHOTO, 0CO3HAHUE JTUIHOTO
BKJIaJia B IOCTP O€HUE YCTOMUHMBOTO Oy IYIIIETO;

4) acTeTHYecKOe BOCTIUTAHUE:

ACTETHYECKOE OTHOIICHHE K MHPY, BKIFOYAs ACTETUKY MaTeMaTH4ECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, p CIICHUH, pacCy X ACHHA, BOCIPUUMYHBOCTb K
MaTeMaTUYECKUM acCIeKTaM p a3JIUYHbIX BUIOB UCKYCCTBA;

5) ¢pu3HYecKoe BOCITUTAHUE:

COpMHUPOBAHHOCTH YMEHHS TPUMEHATh MaTeMaTUYECKHe 3HAHUS B
MHTEp ecax 3I0POBOTO M 0€30TacCHOTO 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIIEHHUE K
CBOEMY 3JIOPOBBIO (3J0POBOE MUTAHWE, COATTAHCHPOBAHHBIA PEKUM 3aHITHH H
OTIIbIXa, peryJisipHas pu3ndeckas aKTUBHOCTH), (PU3UIECKOE COBEP IIEHCTBOBAHKE
P ¥ 3aHATUAX CIIOP TUBHO-03I0POBUTEIHHON A TENHHOCTHIO;

6) TpyA0BOE BOCIIUTAHHE:

FOTOBHOCTh K TpPYJIy, OCO3HaHWE IIEHHOCTH TPYIOIIO0Us, HHTEpEC K
paszmuuHbiM  chepaM  mpodecCHOHANBHON  NIEATETbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOM U €€ MPUI0KCHUSIMU, YMEHHE COBEPIIAaTh OCO3HAHHBIN BBHIOOD
Oynymieli mpodeccun W peaaru30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC ILIaHBI,
TOTOBHOCTh W CHOCOOHOCTh K  MaTeMaTH4ecKoMy oOOpa3oBaHUI0O |



caMOOOpa30BaHUI0 HA MPOTSKEHWU BCEH JKU3HU, TOTOBHOCTh K aKTHBHOMY
YYACTHIO B P €IICHUU TP AKTUYECKUX 3214 MATEMAaTUYE€CKOM HAIPaBJICHHOCTH;

7) 3K0JIOrHYeCKOoe BOCITHTAHHE:

chOpMUPOBAHHOCTh JKOJOTHYECKOW KYJIBTYPhl, TOHUMAHUE BIIUSHUA
COI[MAJILHO-3KOHOMUYECKUX MP OLIECCOB HA COCTOSIHUE TP UPOJTHOM U COLMATBHON
Cp €/1bl, 0CO3HAaHUE I100JILHOTO XapaKkTepa 3KOJOTUYECKUX P 00JIEM, OpUCHTALHS
HAa TPUMEHEHUE MaTEeMaTUYE€CKMX 3HAHWUW JJIg penieHus 3a7ad B o0Jactu
OKP Y KAIOIIEH CpeElbl, IIAHUPOBAHUE IMOCTYNKOB WU OLIEHKM HX BO3MOKHBIX
MIOCJIEACTBUM JIJIS1 OKP YIKAIOILEH CP €/1bI;

8) HEHHOCTH HAYYHOT 0 IIO3HAHMSI:

chOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
yP OBHIO pa3BUTHS HAYKH M OOI1IECTBEHHOM P aKTUKH, TOHUMaHUE Ma TEeMaTUIECKOIN
HAYKH Kak cep bl 4eI0OBEYECKOU eI TeIbHOCTH, STANOB €€ pa3BUTHS M1 3HAYUMOCTU
JUTSL pa3BUTHS IMBUJIM3A1IAN, OBJIAJICHHUE I3bIKOM MATEMATUKUA U MAaTEMATUYECKOM
KYJIbTYPOH KaK Cp €ICTBOM ITO3HAHUS MUPA, TOTOBHOCTb OCYIIIECTBIISTh [P OEKTHYIO
Y UCCIIEI0BATENBCKY IO JE€ATEIbHOCTh MHANBUIYAIBHO U B TP YIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUYeOHbIe 1eiCTBUS

ba3oBbleiornyeckue 1efcTBuA:

BBISBJIATh U XapaKTEPU30BaTh CYyUIECTBEHHBIE MPU3HAKA MaTEMATHYECKHUX
O0OBEKTOB, TIOHATHUM, OTHOMICHWA MEXKIY TMOHATUAMH, (HOPMYIUPOBATH
OTIp €ZICJICHUs TIOHATHH, yCTaHABIMBATH CYIIIECTBEHHBIN MpU3HAK KacCU(UKAIIIH,
OCHOBaHUS 1151 0000IIIEHUS U CpaBHEHUS, Kp UTEPUU TP OBOJIMMOI'0 aHAJTN34;

BOCIIPUHUMATh, (OPMYJIUPOBaTh U  MPeoOpa3OBBIBATh  CYXKICHUS:
yTBEp IUTENbHBIC U OTP ULIATEIbHbIC, EAMHUYHbIC, YACTHBIC U OOIIIUE, YCIOBHBIE;

BBISIBJIATh MATEMATHYE€CKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TP OTUBOP €UUs
B (hakTax, JAHHBIX, HAOIIOACHUIX M YTBEP KICHUAX, NP EAJIaraTh KpUTEPUN IS
BBISIBJIEHUS 3aKOHOMEPHOCTEN U TP OTUBOPCU N,

Jle71aTh BBIBOJbI C MCIHOJIb30BAHHEM 3aKOHOB JIOTHMKH, AEAYKTUBHBIX WU
WHYKTHUBHBIX YMO3aKIIFOUEHUH, yMO3aKIII0U €HUM 10 aHAJTIOTUH;

P OBOJUTH CAMOCTOSITENIBHO 10Ka3aTeNIbCTBA MATEMATUYECKUX Y TBEP K ACHHUIA
(MpsIMBIE ¥ OT P OTUBHOTO), BBICTP aUBaTh apTryMEHTAIUIO, IPUBOIUTH MPUMEPHI U
KOHTP PUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BBIOMpaTh CIOCO0 pemnieHns y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO
Bap MAHTOB PEIICHUS, BRIOMPATh HAUOO0JIee MO IX O AAIINH C yIETOM CaMOCTOSATEIHLHO
BbIJIEJICHHBIX KP UTEP UEB).

ba3oBble ucciienoBaTe/IbCKHUeE 1eiiCTBUS:



UCMOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENbCKUI MHCTPYMEHT MO3HaHUS,
dopMynmupoBaTh  BONPOCH, (QUKCHpYIOIIME NPOTHBOpEUHE, MpoOieMy,
yCTaHABJIMBATh UICKOMOE W JaHHOE, (OopMHpOBATH TUMOTE3Y, apTYMEHTUPOBATH
CBOIO MO3UIMIO, MHEHHUE;

P OBOJUTH CAMOCTOSITENIHHO CITAHUP OBAHHBINA SKCIEP UMEHT, UCCIIeIOBAHIE
[0 YCTaHOBJICHHIO 0COOEHHOCTEN MaTeEMaTUYECKOTO 00BEKTA, SIBJIECHUS, TP OLiecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEX]1y 00bEKTaAMU, SIBICHUSIMHU, TP OLIECCAMU;

CaMOCTOSATENIbHO (POpMYJIMPOBaTh 0OOOIIEHNSI U BBIBOJIBI 0 P e3yJbTaTam
NPOBEIEHHOTO  HAOMIOJIEHUSI, MHCCIENOBaHMs, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYE€HHBIX P €3yJIbTaTOB, BEIBOJOB U 0000IICHMUIA;

P OTHO3UPOBAaTh BO3MOKHOE pPa3BUTHE MPOILECCa, a TAKKE BbIIBUTATH
P €MIOI0KEHUS O €70 PA3BUTHH B HOBBIX YCIIOBUSIX.

PabGoTa ¢c unpopmanmei:

BBISIBIIATH NeDUIUTH UHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JJIsI OTBETA Ha
BOIIPOC U JJIS1 p ELICHUS 3a/1a4H;

BBIOMP aTh UHPOP MALIMIO U3 UCTOUHUKOB Pa3JIMYHbIX TUIIOB, aHAJIU3UPOBAT,
CHCTEeMAaTHU3UP OBATh M UHTEP P ETUPOBATH MH(GOPMAIIUIO PA3IMYHBIX BUJIOB U OPM
P €/ICTaBIICHUS;

CTPYKTYpHUpOBaTh MHPOPMAIHIO, MIPEACTABIITh €€ B pa3IMuHbIX (popmax,
WLITIOCTP UPOBATh rpaUuecK;

OIICHUBATH HAJIEKHOCTD uH(bOopMauu 1o CaMOCTOSITEITHHO
cOopMyTUPOBAHHBIM KP UTEPUSIM.

KoMMyHuUKaTHUBHBIE YHUBEPCAJIbHBIEC y4eOHbIe 1eHCTBUS

Oo0wenne:

BOCIIPMHUMATh U ()OP MYJIUPOBATh CyK/I€HUS B COOTBETCTBUU C YCIOBUIMU U
LEJISIMU OOILIEHHUS, ICHO, TOYHO, TP aMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS B yCTHBIX
U THCbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHHsA II0 XOJYy pELICHUs 3aJayM,
KOMMEHTHUP OBaTh IOy YeHHBIU P €3y JIbTAT;

B X0J€ 00CYy>X/IeHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYk Iae€MOM TEMBI,
npoOjeMbl, pelmaeMol 3ajayu, BbICKA3bIBaTh WJIEH, HAIIEJIEHHbIE Ha IOUCK
pelIeHus, CONOCTABIATh CBOM CYXKICHHS C CYXIACHUSMH JPYTUX YYACTHUKOB
nuajnora, 0OHapyXUBaTh pa3JIMyhe U CXOJICTBO MO3MIIMIA, B KOPPEKTHOU (opme
(dbopMyIMpOBATH pa3HOIIIACHs, CBOU BO3PAXKEHNUS,

TP €ICTABJIATH P €3yJAbTAThI P CIICHUS 3a]1a4U, IKCIIEP UMEHTA, UCCIEA0BAHN,
IPOEKTa, CaMOCTOSITENIbHO BbIOMPATh (POpMaT BBICTYIUIEHHS C Y4€TOM 3ajad
P €3EHTAIMN U OCOOEHHOCTEN ay AUTOPHH.

PerynsiTuBHbI€e yHHBepcaJbHbIe yUeOHbIe JelCTBUS
Camoopranu3amnusi:



COCTaBJISITh IJ1aH, aJITOPUTM P ELIECHUS 3aa4H, BBIOUpATh COCOO p ELICHMS C
Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, ap TYMEHTUPOBATh
U KOpPEKTUPOBATH BAPUAHTHI p EIIIEHUH C yUETOM HOBOYM MH(OP MAIIHH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBINA HHTELJIEKT:

BJIaJIeTh HABBIKAMU  TIO3HABATENbHOU peduiekCMM Kak  OCO3HaHMs
COBEP LIIAEMBIX JICUCTBUN M MBICIUTENBHBIX P OLIECCOB, UX PE3YyIbTATOB, BIAJIECTh
crocobaMu CcaMONpOBEPKH, CAMOKOHTPOJII NpOLIECCa U pe3yJbTaTa pelIeHUs
MaTeMaTUYECKOM 3aJauu;

P €IBUJIETH TPy AHOCTH, KOTOP bl MOTYT BO3HUKHYTh MPU P ELICHUU 3a1a4H,
BHOCUTbH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TP YAHOCTEMH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUIM, OOBSICHATH TP MUUHbI
JTOCTHKEHUSI WIM HEAOCTHKEHUS Pe3yJIbTATOB AESITEIbHOCTH, HAXOJUTh OLIUOKY,
JaBaTh OLIEHKY NP MOOPETEHHOMY OIIBITY.

CoBMmecTHAS 1ATEIBHOCTD:

MOHUMATh U HUCIOJb30BaTh MpPEUMYIIECTBA KOMAaHIHOW U UHAUBUIY AJILHOM
paboThl MpH pelieHud Y4eOHbIX 3ajad, NPUHUMATh LE€JIb COBMECTHOM
NEeSTEIbHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM PaboOThl, pachp eaessTh
BUJIBI Pa0OT, TOTOBAPUBATHCS, 00CY K IATh P OLIECC U P €3yJIBTAT p a00ThI, 0000 111aTh
MHEHMS HECKOJbKMX JIFOJICH;

y4acTBOBaTh B IPYMIOBLIX popmax pabotsl (00CykaeHHss, 0OOMEH MHEHUH,
«MO3TOBBIE ITYPMbD» U HHBIE), BHITIOJIHATH CBOIO YaCTh pa0OThl M KOOPAUHUPOBATH
CBOM JICHCTBHUSI C P yTUMHU YIE€HAMU KOMaHIbl, OIIEHUBATh KAYECTBO CBOETO BKJIA/1a
B OOmMI TPOAYKT MO KpuUTepusiM, cHOpMyJIUPOBAHHBIM yYaCTHUKAMU
B3aMO/1EHUCTBUSL.

HPEIMETHBIE PE3YJIbTATBI

K xoniy 10 kiacca oOyvaronuiicss HayYuTCs:

e CBOOOJHO OIIEPHUPOBATH OCHOBHBIMH IIOHATHSIMH CTEPEOMETPHUU IIPH
peIICHNH 3a71a4 1 IIP OBEJICHUH MATEMATHISCKUX P acCy KICHHIH,

e IIPHMCHATH aKCHOMBI CTEPCOMETPHUH M CJICACTBHS M3 HUX IPH P CIICHAM
TeOMETP MIECKHX 3a/1a4;

e KJIAcCH(HUIIMPOBATH B3aUMHOE PAaCIOJIOKEHHE TP SIMBIX B TP OCTPAHCIBE,
TUTOCKOCTEH B ITP OCTP aHCTBE, TP IMBIX M ITOCKOCTEH B ITP OCTP aHCTBE;

e CBOOOJHO ONEPUPOBATh MOHATHSIMH, CBS3aHHBIMH C yIJlaMd B
NP OCTPAHCTBE: MEXKIY MPSAMBIMH B IPOCTPAHCTBE, MEXKIY NPSAMOU U
TUTOCKOCTBIO;

e CcBOOOJIHO OTIEPUPOBATH OHATUSMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMH;



CBOOOJHO pacrmo3HaBaTh OCHOBHBIC BHUILI MHOTOTPAHHHUKOB (TpU3Ma,
U aMuUIa, TP AIMOYTOJIHHBIN Hap aJuTIeJIeHIIe ], Ky0);

KiIaccu(uIMpoBaTh ~ MHOTOTPAHHHWKH, BbIOMpas OCHOBaHUS  JUIs
KJTacCU(pUKAIIY;

CBOOOJHO ONEpUPOBATH TMOHATHSAMH, CBSI3aHHBIMH C  CCUCHHEM
MHOTOTPAHHUKOB IT0CKOCTHIO;

BBIIIOJHSITh napajuieibHOe,  I[IEHTpalbHOE | OPTOTOHAJILHOE
P OCKTHUP OBaHKE GUTYP Ha ITIOCKOCTh, BHITIOHATH N300payKeHUs (GUryp Ha
INIOCKOCTH;

CTPOUTH CEUCHHSI MHOTOT'DAHHUKOB P a3 IMIHBIMU METOIaMH, BBITIOJIHATH
(BBIHOCHBIC) TUTOCKHE YEPTEKH U3 PHUCYHKOB TP OCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATh  IUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpHU3Ma,
TP aMuUIa), TEOMETP HUECKHUX TEJ C P UMEHEHUEM (op My T,

CBOOO/THO OTICp UPOBATH MOHATUSIMH: CHMMETPHS B TP OCTPAHCTBE, LICHTP,
OCh M TUTOCKOCTh CHMMET M, IIEHTP, OCh U IITOCKOCTh CHMMETPHH (DUTYPEI,
CBOOOJTHO OTICpUPOBATH MOHATHAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOp IMHATaM B ITP OCTP aHCTRBE;

BBITIOJTHSATH JICHCTBUS HaJl BEKTOP aMH;

pemarh 3aJayd Ha J0Ka3arelbCTBO MATEMAaTHYECKUX OTHOIICHUN U
HaX0XICHUE TCOMETPUICSCKUX BEIIMUNH, IIPUMCHSIS N3BECTHBIE METO/IBI IIPH
pCIICHNH MaTeMaTHYeCKUX 3aj]ay TMOBBIIMICHHOT'O M BBICOKOTO Y OBHS
CIIOKHOCTH;

MPUMEHATh TPOCTEUIINEe TPOTPAMMHBIC CPEACTBA | 3JIEKTP OHHO-
KOMMYHHKAITMOHHBIC CHCTEMBI TP ¥ P SIIICHHUH CTEP COMETP MICSCKUX 3a/ad;
U3BJICKaTh, MPEOOpa30BbIBaTh W HHTEPIIPETUPOBATH HHPOPMAIHMIO O
IIP OCTPAHCTBEHHBIX T'€OMETPHUYECCKHX (UTypax, MPEACTABICHHYIO Ha
yepTeKax U pUCyHKaAX;

NPUMEHSATHh TIOJyYEHHbIC 3HAHMS Ha TIPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBATH P €AIbHBIC CUTYAIllH, P UMEHATh U3YUCHHBIC TTOHITHSI B
mpoIlecce TMOWCKa peIIeHus MaTeMaTHdecKd  CopMyJIUpOBAHHON
po0JIeMBbI, MOJICTIUPOBAaTh peEaIbHBIC CUTyallud Ha SI3BIKE TC€OMETPHH,
HCCIIEIOBATh IMOCTP OCHHBIE MOJICITN ¢ MCIOJIb30BAaHUEM T€OMETP MIECKHX
MOHATHA W TEOpEeM, alllapara ajareOpbl, pemnaTh Mp aKTHIeCKUe 3a1auu,

CBA3AaHHBIC C HAXOKJACHUCM I'COMCTP HMYCCKHUX BCIINYHH;
HMCTb IIP CACTaBJICHUA 00 OCHOBHBIX 3Tamax pPa3BUTHUA TCOMCTPHUHN KakK

COCTaBHOM YacTu GyHAaMEHTA P a3BUTHS TEXHOJIOT U,



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosuvecTBO yacon JJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie | IlpakTuyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbl padoTbl
pecypcbl
bu6mmoreka [[OK
1 BBenenue B ctepeoMeTpuio 23 1 https:/m.edsoo.u/
5 B3auMHoOe pacnonoxeHue NpsMelX B 5 1 bubmoteka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/
3 [TapannenbHOCTh MPSIMBIX U TIOCKOCTEH B 3 bu6nuoreka [ITOK
MPOCTPAHCTBE https://m.edsoo.ru/
4 Ilepnen qMKyISIpHOCTD IPSIMBIX U o5 bubmuoteka [IOK
IJIOCKOCTEHN B MPOCTPAHCTBE https://m.edsoo.ru/
bubmuoreka [JOK
5 VYTi1Bl ¥ paccTOSIHUS 16 1 https:/m.edsoo.u/
bu6mmoreka [{OK
6 MuororpanHHKy ! 1 https://m.edsoo.ru/
bu6muoreka [JOK
7 BexkTopsl B mpocTpaHCcTBE 12 https:/m.edsoo.u/
8 IToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AI U 5 9 bubmuoteka LIOK
3HaHUHI https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosuvecTBO yacon JIeKTPOHHbIE
Ne Hara nuppoBkIe
Tema ypoka Kontpoabnbie | Ilpakrnyeckue
n/m Bcero u3yyeHusi | oOpa3oBaTesbHbIE
padoTbl padoThbI
pecypchbl
OcHOBHBIC PaBUIIa U300pAKCHHS HA
bu6aunoreka [{OK
1 PUCYHKE IITIOCKOCTH, MTapajlIeTbHBIX 1
https://m.edsoo.ru/
MPSAMBIX (OTPE3KOB), CEpeANHBI OTPE3Ka
[ToHsATHS CTEpEOMETPUHU: TOUKA, TIPSIMA,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
» TPOCIP bubnuoreka ITOK
2 MpaBujIa U300paKEHHS HAa PUCYHKE 1
https://m.edsoo.ru/
MIJIOCKOCTH, MTAPAIIIEIIBHBIX MPSMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka
[ToHsATHS: IEpeceKaroIrecs MIIOCKOCTH,
bu6mmorexa [JOK
3 nepeceKaromnmecs npsmasi u miocKOCTh; 1
https://m.edsoo.ru/
MOJIyIPOCTPAHCTBO
[TonsATHSA: MepeceKaromuecs MmIOCKOCTH,
bu6mmoteka [JOK
4 MepeceKaroIuecs MpsMasi | TI0CKOCTb; 1
https://m.edsoo.ru/
MOJIyITPOCTPAHCTBO
MHuororpanHuKH, n300pakeHue
5 oc evp 0; a f o b 1 bubmoreka [JOK
MPOCTEHIIIIX TPOCTPAHCTBEHHBIX (PUT
P pocTp P, https://m.edsoo.ru/
HECYIIECTBYIOMIUX O0BEKTOB
MHororpanHuK#, H300paxkeHne
. bu6mmorexa [JOK
6 MPOCTEHIIIMX TPOCTPAHCTBEHHBIX QUTYD, 1
https://m.edsoo.ru/
HECYIIECTBYIOIIUX OOBEKTOB
7 AXKCHOMBI CTEPEOMETPUH U TIEPBBIC 1 bubmuoreka [JOK



https://m.edsoo.ru/
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CIICACTBHS U3 HUX

https://m.edsoo.ru/

AKCHOMBI CTEPEOMETPUH U IIEPBBIE

bu6mmorexa [JOK

8
CIEACTBUSA U3 HUX https://m.edsoo.ru/
AKCHOMBI CTEPEOMETPUH U TIEPBBIC
9 cienctsusa U3 Hux. CriocoOsbl 3a1aHus bu6auoreka [[OK
MPSIMBIX U TIJIOCKOCTEHN B IPOCTPAHCTBE. https://m.edsoo.ru/
O0603HauCHUS PSMBIX U TUIOCKOCTEH
N3o0pakeHune ceueHnit mupamMuisl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 Ux
. bubmuoreka [IOK
10 pEbpa. N300paxkeHne nepecedeHus hitps://m.e dsololru /
MOJIYYCHHBIX IUIOCKOCTEH. PackpaimBanue — '
MTOCTPOCHHBIX CCUCHUH pa3HBIMH IBETAMH
N3o0pakeHune ceueHu it mupamusl, Kyoa u
MIPU3MBI, KOTOPBIE TTPOXOJIAT Yepe3 UX - 10K
. HOJIMOTEKA
11 pEbpa. N3o0paxkeHne nepeceueHus https://m.edsoo.u/
MOJTyYEHHBIX INIOCKOCTEH. PackpanmmBanue — '
MTOCTPOCHHBIX CEYCHHUH Pa3HBIMH I[BETAMU
N3o0pakeHue ceueHui mupamuisl, Kyoa u
MIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX Eu6 10K
. HOJIMOTEKA
12 pEbpa. N3o0pakeHne iepecedcHus httos://m.ed |
N ps://m.edsoo.ru
MOJTyYEHHBIX ITIOCKOCTEH. PackpanmBanue
MTOCTPOCHHBIX CEUCHUH pa3HBIMH IBETAMH
N300pakeHne ceueHU i mupaMuIbl, Kyoa u
MPU3MBI, KOTOPBIC TTPOXOJIAT Yepe3 UxX a6 LOK
.. HOJIMOTEKA
13 pEbpa. N300paxkeHne epeceueHus httos://m.ed |
. ps://m.edsoo.ru
MOJIyYeHHBIX IIOCKOCTEM. PackpammBanue
MTOCTPOCHHBIX CEYCHHUH Pa3HBIMH I[BETAMHU
. bu6moreka [JOK
14 Meron cienoB Il IOCTPOCHUS CEUCHU I

https://m.edsoo.ru/
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Mertog cnenoB U1 TOCTPOEHU S CEYEHU .

bu6mmorexa [JOK

15 CaoiicTBa ?epecequI/m MPSMBIX U https://m. edsoo.nu/
MJI0CKOCTEN
MeTton ciieoB Il IOCTPOSHUS CEUECHUI.

16 CaoiicTBanepecedeHni EpﬂMHX " bubmorexa [TOK
10CKOCTEH https://m.edsoo.ru/
[TocTpoeHue ceueHU B MUpaMu/ie, Kyoe

17 o TpéM TouykaM Ha péopax. Co3nanue bu6muoreka [JOK
BBIHOCHBIX YEPTEKEN U 3aMMUCh 1Iar0B https://m.edsoo.ru/
MTOCTPOECHUS
[TocTpoenue ceuenuii B mupamue, Kyoe

18 o TpéM ToukaM Ha p&€opax. Cozmanue bubnuoreka LIOK
BBIHOCHBIX YEPTEKEN U 3aIUCh LIArOB https://m.edsoo.ru/
MOCTPOCHUS
[TocTpoenue ceyeHnit B mupamu/ie, Kyoe

19 o TpéM ToukaM Ha p&€opax. CozmaHue bubnmnorexa [JOK
BBIHOCHBIX YEPTEKEH M 3aMHUCh IIAaroB https://m.edsoo.ru/
MOCTPOCHUS
[Toctpoenue ceuennii B mupamuie, Kyoe

20 o TpéM TouykaM Ha péOpax. Co3nanue bubnmoreka [[OK
BBIHOCHBIX YEPTEKEN U 3aMUCh 1IAr0B https://m.edsoo.ru/
MMOCTPOCHUS
[ToBTOpeHue mianumerpuu: Teopema o

21 MPONOPIMOHANBHBIX OTpe3kax. [lomolue EH6H_HOTeKa LTOK

https://m.edsoo.ru/
TPEYTOJIbHUKOB
[ToBTOpenue mianumerpun: Teopema
99 Menenas. PacdyeTsl B ceUeHUAX Ha bu6auoreka [[OK

BBIHOCHBIX YCPTCIKAX. I/ICTOPI/IH Pa3sBUTUA
IJIaHUMETPHUH U CTCPEOMETPUN

https://m.edsoo.ru/
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KouTtponwsHas pabora "AKCHOMBI

bubmuoreka [[OK

23 crepeomerpun. CeueHus" https://m.edsoo.ru/
B3anmHoe pacnosiokeHue NpsiMbIX B
npoctpancTse. CKpeluBaronmecs

24 HgSIMBIIDG. HpI/ISHaKEI CKpeIlMBaIOIIMXCs bubmorexa [TOK
npsiMbIx. [lapanensHbie mpsMbIe B hitps://m.edso0.n/
IIPOCTPAHCTBE
Teopema o CyliecTBOBaHUU U
€IMHCTBEHHOCTH MPSAMO MapajuienbHON

o5 JTAHHOU MPSAMOM, MPOXOIAIIEH Yepe3 TOUKY bubnuoteka IIOK
IIPOCTPAHCTBA U HE JIeKalel Ha TaHHON https://m.edsoo.ru/
npsMoi. Jlemma o nepeceyeHuun
HapajuIeNIbHbIX MPSAMBIX MIOCKOCTHIO
[TapannensHOCTB TpeX NpsMbIX. Teopema o

26 TPEX MapaJIeNbHBIX NPSIMBIX. Teopema o ngﬁ;g:ﬁ;ﬁlgf
CKpEIIMBAIOLIMXCS TPSAMbBIX
[TapaynenbsHO€ MPOEKTUPOBAHUE.

97 OcCHOBHBIE CBOMCTBA MapajIeIbHOrO bubnuoreka [JOK
poeKTUpoBaHusl. 1300paxkeHne pa3HbIX https://m.edsoo.ru/
¢buryp B napaueabHoN NpoeKIuu
enTpanbHast mpoeKkuus. YTouI ¢

28 COHAIPAaBJIEHHBIMU CTOPOHAMH. YTOJ bubmmorexa [IOK
MGy TIPAMBIM https://m.edsoo.ru/
3agaun Ha IOKA3aTEILCTBO U

29 UCCIIE0BaHUE, CBA3aHHBIE C BH6H_HOTeKa LOK
PAacIioNoKEHUEM MPSIMBIX B IPOCTPAHCTBE hitps://m. edso0./
IToHsTHA: MAapaAIIENIBHOCTD IPSIMOU U

30 IJIOCKOCTHU B IpocTpaHcTBe. [Ipu3nak bubmorexa [TOK

MapajijIeIbHOCTH IPSIMOM U TJIOCKOCTH.

https://m.edsoo.ru/
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CaoiicTBa mapauienbHOCTH IPSIMOI 1
TUTOCKOCTH

FCOMeTpI/I‘{CCKI/Ie 3aJa41 Ha BBIYMCIICHUC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C

bub6mmoreka [JOK

31 MapajuIeTbHOCTHIO MPSMBIX U TIOCKOCTEH https://m.edsoo.ru/
B MIPOCTPAHCTBE
[TocTpoenue ceueHust, TPOXOISIIETO Yepes3

30 JAHHYIO IIPSIMYIO Ha YEPTEkKE U bubnmnoreka [JOK
MapajuIeaIbHOT O APYTron npsmMoii. Pacuér https://m.edsoo.ru/
OTHOIIEHHU I
[TapannenbHas MpoeKI s, MPUMEHEHHE

33 JUISl TOCTPOEHUS CEUeHU M Ky0a 1 bubnuotexa [IOK
napamienenuneaa. Cpoictsa https://m.edsoo.ru/
napajienenuneaa u Npu3Msl

34 [TapamnensHbie nnockocty. [Ipu3Haku bu6muorexka [JOK
MapajIeTbHOCTH JBYX IJIOCKOCTEN https://m.edsoo.ru/
Teopema 0 mapajiieIbHOCTH U

35 €MHCTBEHHOCTH IJIOCKOCTH, TPOXOIAIIEH bu6morexa [JOK
yepe3 TOUKY, He TPUHAAISKALYIO JaHHON https://m.edsoo.ru/
IJIOCKOCTH U CJICICTBUSA U3 HEE
CaoiicTBa mapauienbHbIX JIOCKOCTEN: O

36 MapaieTIbHOCTH NMPSMBIX TI€PECCUCHUS bubnmorexa [JOK
MIPU TIEPECEUCHU U ABYX MapaICIbHBIX https://m.edsoo.ru/
IJIOCKOCTEHN TPETHEM.
CaolicTBa mapauIeIbHBIX IJIOCKOCTEH: 00
OTpEe3Kax MapaylIeIbHBIX MPAMBIX,

37 3aKJIIOYEHHBIX MEXKY NapajlieIbHBIMU bubmorexa [TOK

IIJIOCKOCTAMH; O IICPECCCUCHUHA HpﬂMOﬁ C
JABYMs Tapa/JICJIbHBIMU ITJIOCKOCTSAMUA

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

[ToBTopenue: Teopema [Iudaropana

bubmuoreka [[OK

38 IIJIOCKOCTH https://m.edsoo.ru/

39 IToBTOpEHME: TPUTOHOMETPUS bubmuoteka [IOK
MPSIMOYTOJIbHOT'O TPEYT OJIbHUKA. https://m.edsoo.ru/

40 CaoiicTBaKky0a U MPSIMOYTOJILHOTO Bbu6auorexa IIOK
napajyieenumnena. https://m.edsoo.ru/

a1 Brluncrnenue JUIMH OTPE3KOB B KyOe U bubnmnorexa [JOK
MPSMOYTOJIBHOM Mapalljiesienumnee. https://m.edsoo.ru/
[TepnieH IMKYIAPHOCTH IPSIMON U

42 nockoctu. [pusnax bubnuoreka IIOK
MIEPIECHAUKYIIAPHOCTH IIPSAMON U https://m.edsoo.ru/
MIJIOCKOCTH.
IleprieHAMKYIAPHOCTB IPSAMO U

43 rrockocTy. [Ipu3nak bubnmnorexa [JOK
NepHeHAUKYISIPHOCTH MPSMOUN U https://m.edsoo.ru/
MIJIOCKOCTH
Teopema 0 CylIeCTBOBaHUU U

44 €IUHCTBEHHOCTH IIPSMOM, MPOXOIALICH bu6muorexka [JOK
yepe3 TOUKY IPOCTPAaHCTBA U https://m.edsoo.ru/
NepHeHANKYISIPHOMN K TIIIOCKOCTH

45 [TnockocTy U epneH IUKYISIPHbIC UM bubnmnorexa [JOK
MpsiMble B MHOTOTPaHHHUKAX https://m.edsoo.ru/

16 [1nockoCcTH M NepHeHANKYJISIPHBIE UM bubnmuoreka [{OK
IpsIMbIE B MHOTOTPaHHHUKAX https://m.edsoo.ru/
[TeprieH muKyIISIp ¥ HAKJIOHHASI.

47 HolszOGHI/IZ nef)neHI[HKyn;Ipa 13 TOYKH Ha bubmorera HOK

https://m.edsoo.ru/

IPSIMYIO

48 [leprieHAMKYISIP U HAKJIOHHAS. bubnmoreka [JOK
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ITocTpoeHue nepneH IMKysipa u3 TOUKH Ha
PSIMYO

https://m.edsoo.ru/

49 TeopeMa o TpEX MepreH IMKyIapax bubmuoteka [IOK
(mpsimast 1 oOpaTHasi) https://m.edsoo.ru/
50 Teopema 0 TpEX mepHEHIUKYISIpax bubnmoreka [JOK
(mpsimast 1 oOpaTHasi) https://m.edsoo.ru/
51 VYTroa MeX Iy CKpelrBatOIUMHCS bubnmnorexa [JOK
MPSAMBIMA https://m.edsoo.ru/
[Touck nepneHAUKyYISIPHBIX TPSAMBIX C
52 IOMO L}opne neHyHKme Hlfx bubmmorexa LLOK
- . PHCHARKY AP https://m.edsoo.ru/
MJIOCKOCTEH
bu6imoreka [JOK
53 OpToroHaTIbHOE TPOCKTUPOBAHHE
https://m.edsoo.ru/
[TocTpoeHue ceueHuit kyoa, mpu3Mbl,
54 MPaBUIBLHON MTUPAMUJIBI C TIOMOIITHIO Bubmaorexa HOK
. https://m.edsoo.ru/
OpPTOTOHATBHOU TTPOSKITNU
ITocTpoeHne ceueHn Ky0a, IPU3MEI,
55 I aBEJIBHOﬁ MUpaMH I)Iy c HOMIZ) bIO bubmmorexa LLOK
P vp A B https://m.edsoo.ru/
OpPTOTOHATBHOU MPOEKIIHHU
CummeTpus B IPOCTPaHCTBE
bu6morexa [JOK
56 OTHOCHUTENBHO MI0cKoCcTH. [1mockocTu
. https://m.edsoo.ru/
CUMMETpPHUI B MHOTOTpaHHUKaX
57 [Ipu3HaKk nepreH IuKyISpHOCTH MPSIMO 1 bubnmoreka [JOK
TJIOCKOCTH KakK CIIEJICTBUE CUMMETPUU https://m.edsoo.ru/
58 [IpaBunpHBIE MHOTOrpaHHUKH. Pacuér bubnmnorexa [JOK
PACCTOSIHUM OT TOYKH JI0 MJIOCKOCTH https://m.edsoo.ru/
59 [IpaBunbHBIE MHOTOTPaHHUKU. Pacuér bubnuoreka LIOK

paCCTOSIHI/If/'I OT TOYKH 10 ITIIOCKOCTHU

https://m.edsoo.ru/
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Crioco0bI Oy CTUTB IEPIIEH UK Y JISPHI:

bu6mmorexa [JOK

60 CUMMETpUS, C;HBI/IF TO‘iKI/I no https://m. edsoo.nu/
napajiiesIbHOM mpsmMon
CaBur no HenapauieIbHON IPSMOH, bub6mmoreka [JOK
61 M3MEHEHUE PACCTOSTHUM https://m.edsoo.ru/
KoutponsHas padora "B3anmHoe
62 pacn(f)ﬂomeHH: IPSIMBIX U TNTIOCKOCTEH B bubmrorexa OK
. https://m.edsoo.ru/
MPOCTPAHCTBE
[ToBTOpEHME: yrOa MeXK Iy NPSIMBIMU Ha
63 IJIOCKOCTHU, TPUTOHOMETPHUS B bubnmoreka [JOK
MPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA https://m.edsoo.ru/
KOCHHYCOB
IToBTOpEHUE: YT O MEXKT
64 CerHIEB aIOHII}/IIMI/ICSI nps{z]/IHMH B bubmmorexa LHOK
https://m.edsoo.ru/
MPOCTPAHCTBE
I'eomeTpuyeckre METObI BEIYUCIICHUS bubnmnoreka [JOK
65 yrjia MeXJ1y IpsIMbIMH B MHOT'OTpPaHHUKaX https://m.edsoo.ru/
66 JByrpanusiii yroy. CBOMCTBO JIMHEHHBIX bubnuoreka ITOK
YIJIOB ABYT'PAHHOTIO yrja https://m.edsoo.ru/
67 ITepnenaukynspHble miockoctu. CBoiicTBa Bubmuotexa [IOK
B3aMMHO NEPIEHIUKYJISIPHBIX MIOCKOCTEN https://m.edsoo.ru/
[Ipu3Hak neprneHauKyIspHOCTU
68 TUIOCKOCTEN; TeOpeEMa O MPsIMOU bubnuoreka [IOK
nepecevyeHus ABYX MI0CKOCTEH https://m.edsoo.ru/
MEePIEeHIUKYISPHBIX TPEThEN MIO0CKOCTH
[TpsiMoyTONBHBIN TapaIeNenunen; Kyo;
69 MU3MEPEHMS, CBOMCTBA IPSIMOYTOJIBHOTO bubmmorexa HOK

nmapauiejacnuneaa

https://m.edsoo.ru/
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Teopema 0 quaroHamu NpsIMOYIrOJIBHOIO

bubmuoreka [[OK

70 n
napajijiesenuIeia u CieICTBUE U3 Heé https://m.edsoo.ru/
CrepeoMeTpHUyuecKHe U MPUKITAIHbIE
bu6morexa [JOK
71 3aJ1a4M, CBSI3aHHBIE CO B3aHMHBIM
https://m.edsoo.ru/
PaCIOIOKEHUEM TIPSMBIX U TITIOCKOCTH
[ToBTOpEHHME: CKpeIMMBAIOIIUECS MPSIMbIE,
bubauoreka [[OK
72 napajuieIbHbIe TIJIOCKOCTH B CTaHAPTHBIX
https://m.edsoo.ru/
MHOT'OTPaHHUKAX
[Tapa mapauienbHbIX MIIOCKOCTEH Ha
73 CKPEIIMBAIOIINXCS MPSAMBIX, PACCTOSIHHE bubnmoreka [JOK
MEXK]Ty CKPEIIMBAIOIMMHUCS TPSIMbIMH B https://m.edsoo.ru/
MPOCTHIX CHUTYAIHSIX
74 PaccrosiHrE OT TOYKH 10 IIOCKOCTH, bub6mmoreka [JOK
pPacCTOsIHUE OT MPSMOH JI0 TIOCKOCTH https://m.edsoo.ru/
Brruucnenue paccTostHu MEXT
p Y bubmmoreka [JOK
75 CKpEIIMBAIOUMMUCS MPSIMBIMH C
N https://m.edsoo.ru/
MTOMOIIBIO MEPIIEHAUKYISIPHON MIOCKOCTH
TpéxrpaHHbIil yroil, HEpaBEHCTBA U1
76 TpexrpaHHbIX yriioB. Teopema [Tudaropa, bubnuotexa [IOK
TEOPEMbl KOCHHYCOB U CHHYCOB JIJIS https://m.edsoo.ru/
TPEXIPAaHHOIO yria
- DJ1IeMeHTHI C(hepUIeCKON TeOMETPU N : bubmuoreka [[OK
reo/Ie3nvYecKre JTUHUU Ha 3emiie https://m.edsoo.ru/
78 KonTtponpHas padora "Yrisl u bubnuoreka IIOK
pacctostHus" https://m.edsoo.ru/
79 CucremaTtuzanus 3Hanuii "MHOTorpaHHUK bubnuoreka [[OK
U €ro dJIEMEHTHI" https://m.edsoo.ru/
80 [Mupamuga. Buasl nupamuy. [lpaBunbaas bubnmoreka [JOK
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https://m.edsoo.ru/

nUpaMu/a.
81 IIpusma. I1psimMast 1 HaKJIOHHASA IPU3MBL. bubnuoreka LIOK
IIpaBunpHas npusma https://m.edsoo.ru/
82 [Ipsamoint nmapaienenunesn, bubnuoreka LIOK
IPsIMOYTOJIbHBIN Napaiesienumnesn, kyo https://m.edsoo.ru/
83 Brinykiibie MHOTOrpaHHUKH. Teopema Bubmuotexa [IOK
Dilnepa https://m.edsoo.ru/
Brinmykibie MHOrOrpaHHUKH. Teopema
84 Diinepa. [IpaBubHbIC U TOTYIPABUIIBHBIE bubmorexa [IOK
pa.Lip yip https://m.edsoo.ru/
MHOTOT paHHHUKH
bu6mmorexa [JOK
85 K 6ota "M "
OHTpOJIbHASA paboTa "MHOrorpaHHUKU https://m.edsoo.ru/
86 ITonsATHE BEKTOpA HA IIJIOCKOCTH U B Bubmuotexa [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/
bu6auoreka [[OK
87 Cymma BeKTOpOs. https://m.edsoo.ru/
bu6morexa [JOK
P .
88 A3HOCTH BEKTOPOB https://m.edsoo.ru/
bu6morexa [JOK
89 [TpaBuio napannenenumnesa.
PAaBHJIO MAPAJLICICIHIICA https://m.edsoo.ru/
90 YMHOKEHHE BEKTOpa Ha YU CIIO. bubmmorexa LIOK
https://m.edsoo.ru/
Paznoxenue BekTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JISKAIIUX B OTHOU butanorexa HOK
’ https://m.eds00.ru/
MJIOCKOCTH.
bu6moreka [JOK
92 CkaysipHOE ITPOM3BEICHNE. https://m.edsoo.ru/
93 Brluncnenue yria Mexy BEKTOpaMH B bubmuotexa [IOK
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MPOCTPAHCTBE.

94 [Ipocreiimme 3a1a4n ¢ BEKTOpamMu. 1 ngg;gzgjoggf
95 [Ipocreiinme 3a1a4u ¢ BEKTOPAMH. 1 EES;E;Tz:onS}(
96 ITpocreiimme 3a1a4u ¢ BEKTOPAMU. 1 Egggﬁgﬁ:ﬁg}{
97 [Ipocreitmme 3a1au ¢ BEKTOPaMHU. 1 ngfzngfoggf
98 O06o00mieHne U cucTeMaTH3aIusl 3HAaHUH. 1 ngﬁ;ﬁfﬁg}(
99 O06o0mmenne 1 cucTeMaTu3aIys 3HaHu . 1 ngﬁggﬁ;ﬁgf
100 WTorosas KOHTpOJIBHAs paboTa. 1 Eggg;gggj&fg}(
101 Urtorosast koHTpoJIbHAs padoTa. 1 ngﬁ;ﬁfﬂg}(
102 O00011IeHE U CHCTEMATH3AI A 3HAHU . 1 ngﬁggﬁ;ﬁg}{

OBILIEE KOJIMYECTBO HACOBIIO 102

ITPOI'PAMME
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YYEBHO-METOMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VTSI YYEHUKA

1. Marematuka: anreOpa u Hayajia MATEMAaTHUECKOT O aHAJIN3a, TEOMETPHSL.
I'eomerpus, 10-11 knaccel/ Atanacsia JI.C., Byty3os B.®., Kagomies C.b.
u n1pyrue, AkironepHoe ooectBo «M3narensctBo «IIpocBenienue»

METOANWYECKHUE MATEPUAJIBI IJIA YYUTEJIA

1. Marematuka: anreOpa 1 Hayaja MaTEMAaTHUECKOT O aHAJIN3a, FTEOMETPHSIL.
['eomerpus, 10-11 knaccel/ Atanacsan JI.C., byty3os B.®., Kagommes C.b.
u 1pyrue, AkionepHoe oomectBo «M3narensectBo «lIpocseienuey.

2. Marematuka: anreOpa 1 Hayaia MaTeMaTHUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus, 11 knacc/ CmupnoB B.A., Cmuproa .M., O61iectBo ¢
Or'paHUYEHHOM OTBETCTBEHHOCTHIO M3 narenbckuii ientp « BEHTAHA -
['PA®»; Akumonep Hoe oO1ectBoO «M3narensctBo «IIpocBemienne.

3. Marematuka. 'eomerpust / Mep3nsak A.I'., Homuposckwii 1. A., [TosxoB
B.M.; non penaxuueii [Tononsckoro B.E, O61iecTBo ¢ orp aHM4eHHON
oTBeTCTBEHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®y;
Axmmonep Hoe o6urectBo « M3 natensctBo «IIpocBerenner

HU®POBBIE OPA3OBATEJIBHBIE PECYPCBIU PECYPCBI CETH

1. bubaunoteka [{OK https://m.edsoo.ru/

2. https://www.yaklass.ru/p/geometria?YklShowAll=1#program-10-klass

3. https://www.yaklass.ru/p/geometria? YkIShowAll=1#program-11-klass
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