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HOACHUTEJBHAA 3AIINCKA

['eomerpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB HAa YpPOBHE CPEIHEro
oOuiero o0pa3oBaHusl, TaK Kak 00ECIEeYMBAET BO3MOKHOCTh U3yUYEHHUS JUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH M MPEIMETOB T'YMaHUTAPHOTO IIUKJIA.
[TockonbKy  JOorMuYeckoe  MbllUieHue,  GopMHpyeMoe  MpU  U3YYCHHH
0Oy4YaroNIMMHUCS TOHSITHUIHBIX OCHOB I€OMETPHUHU, IIPHU JI0KA3aTeIbCTBE TEOPEM U
MOCTPOCHUU IIETIOYKHU JIOTUUECKUX YTBEPKJICHUM MPU PEUICHUH T€OMETPUUECKUX
3a/Jla4, YMEHHE BBIJIBUTaTh W ONpPOBEpraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl IIPU PEIICHUH 33Ja4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH
(dbuznyecKkux 3aaad.

Llens ocBoeHUs mporpaMMbl yueOHoro Kypca «I'eomeTpush» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE WHIWBHAYAIbHBIX CIOCOOHOCTEH OOyYarommxcsi Mpu
U3YYCHUH T€OMETPHUH, KaK COCTaBISIONICH MpeaMeTHOM obmactu «Maremaruka u
uHpopMaTuka»  4epe3  oOeclieueHHEe  BO3MOXKHOCTH  NPHOOpPETEeHUs |
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T'€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
cnenuUIHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(heCCHOHATBLHOTO
o0Opa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEeMaTHKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHue MpeICTaBICHUs] 0 TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPbl U
(dbopMHpOBaHUE OCO3HAHUS B3AaUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMupoBaHUE TIPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTrypax Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIONIMX OIMUCHIBATH M HU3ydaTh
pa3HbI€ SIBJICHUS OKPYKAIOLIEr0 MUPa, 3HAHUE MOHSATUUHOTO arapara 1o pasaeiny
«CtepeoMeTpus» yueOHOT0 Kypca reOMETpHUH;

dbopMupoBaHHE€  YMEHHS  BJAJETh  OCHOBHBIMH  TOHSTHSIMH O
MIPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMM CBOWCTBaMHU, 3HAHUE TEOPEM,
dbopMynT ¥ yMEHHE WX TPHUMEHSITh, YMEHHS JTOKa3bIBaTh TEOPEMBI M HAXOJUTH
HECTaHJAapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpoBaHrE YMEHHS pacliO3HaBaTh HA YepTekax, MOJACIAX U B PEaIbHOM
MUpE MHOTOTPaHHUKU M TeJa BpalleHUs, KOHCTPYUPOBATh TE€OMETPUUYECKUE
MOJIENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TEeOpui, (PopMHUpOBaHHE MOHUMAHHUS POJIM AKCUOMATHUKU TIPH
IIPOBEJICHNUN PACCYKICHUN;

dbopMHupOBaHWE yMEHUS BIAACTh METOJAMU JOKA3aTEIhCTB W AJITOPUTMOB
pelIeHns, YMEHUS UX NPUMEHSATh, MPOBOAUTH JOKA3aTEIbHBIE PACCYXICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIepKaHUEM,



dbopMupoBaHHE TPEJICTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  IpH
000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKH B IIPOBEJICHUU
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEpPLICHCTBOBAHWE HHTEJUIEKTyaJbHBIX M  TBOPYECKHX
CHOCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeNbHON aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUW, KPUTUYHOCTH MBILIJIEHUSI, HHTEPECa K U3YUYEHHUIO TEOMETPUHU;

(dbopmupoBaHre (PYHKIIMOHATILHONH TPAMOTHOCTH, PEIEBAHTHOM T€OMETPHUH:
YMEHUSI pPAclo3HaBaTh MPOSIBJIEHUS T'€OMETPUUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYALMSIX W NPHU U3YUYEHUU JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEIOBAaHUS MOCTPOEHHBIX MOJEIEH,
MHTEPHPETALNN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMU COZIepKAaTEeIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10  kmacce saBustorcs:  «lIpsMble W TUIOCKOCTH B IPOCTPAHCTBER,
«MHororpaHHuKn», « BEKTOpbl 1 KOOPJUHATHI B POCTPAHCTBEN.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHSTUSAMMY», PEJIEBAHTHBIMU T€OMETPUHN HA YIIIyOJIEHHOM ypoBHE 00ydeHus B 10
KJIacCe, OTHOCUTCA KO BCEM COJEpKaTelIbHBIM JIMHUAM Y4e0HOro Kypca, a
dbopMHpoBaHUE JIOTMUECKMX YMEHUH  pacmpenensiercs He  TOJBbKO 10
coJiep KaTelIbHbIM JIMHMSIM, HO M 10 rogam o0ydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil pabodeit
IpPOrpaMMbl, paclpeeEHHbIM IO TojaM OO0y4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0ydaroIIuecs
oOpamiaiucb  HEOJHOKpPATHO. OTO  MO3BOJIAET  OPraHHM30BaTh  OBJAJCHHE
reOMETPUYECKUMH MOHATUAMH U HABBIKAMU MOCJIEJOBATENBHO U IMOCTYNATENIBHO, C
COOJTI0/IEHNEM MPUHIIUIA PEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEJICTABICHUN 00YyYaroluXCsl, pacluupsis U yriryosss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3yYEHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3garb ycinoBus s guddepeHunanuu  00ydeHHs, TMOCTPOCHHUS
MHIUBUIYAIbHBIX  00pa3oBaTENbHBIX IMpOrpamMM, OOECHeYuTh yriayOnéHHOoe
M3YUYEHUE T€OMETPUH KaK COCTaBIAIOIIEH yueOHoro npeamera «MaTteMaTukay;

MOJTOTOBUTH OOYYAlOHIMXCA K MPOJODKCHHIO M3YUYEHHS] MAaTeMaTUKHU C
yuétoM BbIOOpa Oyaymied mnpodeccuu, obOecrieurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOGHOro kypca «l'eomerpusi» Ha yriyOJIE€HHOM YpOBHE
otBoauTcs B 10 kiacce — 102 yaca (3 yaca B HEJIel0).



COILEPKXAHUE YYEBHOI'O IPEIMETA «I'EOMETPUS»
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEPEOMETpUU. Touka, npsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKcHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue TMpsSMBIX B IPOCTPAHCTBE: IE€pECEKArOIInecs,
IapajulesIbHble M CKpelIMBaromuecss mnpsmble. [IpU3HakuM CKpemmBarOIMXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapalIeIbHbIE
IIpPsIMBIE B IIPOCTPAHCTBE, MAPAIICIBHOCTD TPEX MPAMBIX, [1apaUICIbHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHBIE CBOWCTBA MapajJIEIbHOTO NPOEKTHpoBaHUs. W300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUH. YTJbI C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIY IPSAMBIMUA B IpOCTpaHCTBE. [lapanienbHOCTh IUIOCKOCTEN: MapajuiesibHbIC
IIJIOCKOCTH, CBOWCTBA NapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpa’lp, NapauleJenumne],
MMOCTPOEHUE CCUCHU.

IleprieHIUKYISAPHOCTD HPSIMOM U IUNIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAJJIEIBHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYJISp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepIEHIUKYIIIpax.

Yribl B NPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IUIOCKOCTBIO, ABYTIPAaHHBIN
yIoJI, JIMHEWHBIM yIoJl ABYTPAHHOTO yria. TpEXTrpaHHBIM U MHOTI'OTPAHHBIE YIVIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpasHHuKH

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsAMOYTOJABHBIA — INapajuleJIelUIE] U €ro  CBOWCTBA.
Kparuaiimime myTM Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema Oiiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronpHas mnupamumia,
npaBwibHas W yceu€HHass nupamuabl. CBoilctBa pébep M OOKOBBIX TIpaHei
[IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: IPAaBUIbHAs IPU3Ma U



IIpaBWJIbHAS IHpPAMHUIA, INPAaBUIIbHAA TPEYroJibHAs IHpaMHAA U IPABUIIBHBIN
TeTpasap, kyO. IlpencraBieHue o TmpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTadp,
TOJIEKA’AP U UKOCABP.

BblunciieHre 3J€MEHTOB MHOTOTPAHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomans OOKOBOMl MOBEPXHOCTHM M TOJHOW IMOBEPXHOCTU MPAMOU MPU3MBI,
IUIOIalb OCHOBAaHUN, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMON MPHU3MBI.
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTU NPABMWIBHOW NUPAMUIBI,
TeopemMa O IUIOLIAJAN YCEYEHHOW MUPAMHU/IBI.

CumMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  INPABHUIIBHBIX
MHOTOTrpaHHUKOB. CHUMMeETpus B NPAaBWIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHUS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
MTAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANpPAaBJIEHHBIE U IMPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHHsI BEKTOPOB. CBOICTBA YMHOXKEHHUSI BEKTOpa Ha YUCIIO.
ITonsaTe KoMIUIaHapHbIE BEKTOpHI. [IpU3HAK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHapHBIM  BeKTopaMm. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsizb MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MeEkXIy BekTropamu. CKalspHOE MpPOU3BEIAECHUE
BEKTOPOB.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHbD)

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BoOCIMTaHKE:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUNA 00YUaIOIIErocst KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOIIeCTBa,  MpEACTaBICHHE O
MaTeMaTUYeCKUX OCHOBax (YHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MPOIIETyp TPaXIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUHM C UX
GYyHKUMUSIMHY ¥ Ha3HAYCHHUEM;

2) mnaTpuoTH4YecKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TPaKTaHCKOW WMICHTUYHOCTH, YBAKCHHS K
MPOILIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTHKEHUSAM POCCUICKUX MAaTEMATHKOB U POCCUMCKOW MAaT€MAaTUYECKOM IIKOJIBI,
WCIIOJb30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapojaa, chopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STHUYECKOTO TMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAyKM U JEATEIbHOCThIO YUY€HOro, OCO3HAHUE
JUYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMUMUBOTO Oy AyIIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl ACTETUKY MATEeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, PEIICHUH, pacCyKIeHUI, BOCIPUUMYHUBOCTb
K MaTEMaTUYECKUM acleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHUE 3HAHHUS B
MHTEpecax 3/10pOBOT0 U 06e30MmacHoro 0opasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATTAHCHPOBAHHBIM PEXXHM 3aHATHH H
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOUN NESITEIHHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYIy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITENbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHE COBEpUIaTh OCO3HAHHBIM BBIOOD
Oynymelr mpodeccnrn W Peamnu30BBIBATH COOCTBEHHBIC IJKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U



caM000pa30BaHUI0 Ha TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHME MaTEeMaTHMYECKUX 3HAHWU MJid penieHus 3aJad B 00JacTH
OKPYXalUIEH Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTUYeCKONM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTUS LMBWIM3ALMNHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM Kak CpEeICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBJISATh MPOCKTHYK) M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISAITH U XapaKTEPU30BaTh CYILIECCTBECHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ompeeNieHHs] TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(uKkaiuy,
OCHOBAHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU MTPOBOJAUMOTO aHAIN34;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

ZenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO IOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbI€ U OT MPOTUBHOIO), BEICTPAUBATh aPTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPHIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMpATh C€Moco0 pemeHus y4eOHOM 3aaauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOWpaTh Hauboliee TOAXOMSIMUNA €  y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPHUEB).

basoBble uccienoBare/ibcKue 1eiicTBUA:



HCITOJIB30BaTh BOIPOCHI KAaK MCCIIEIOBATENbCKANA HHCTPYMEHT I103HAHMS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3y, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0OBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTE MaTeMaTu4ecKkoro o0beKTa, sIBJIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTLHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUSA, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyY€HHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIEHNU;

MIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKXKe BbIJIBUIATh
MPEANOI0KEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISTh JACPUIUTH MH(OpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U I pEUISHUS 3a]1auH;

BBIOMPATh MH(DOPMALUIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALINIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuecKH;

OLICHUBATH HaJIEXKHOCTh uH(pOopMaIuu 1o CaMOCTOSATEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBIE YHHMBeEpPCcaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYIIMPOBATH CY>KJICHHS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayd,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJI¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
mpoOJIeMBbl, pemaeMOl 3adaud, BBICKA3BIBATh WJCH, HAIlCJICHHBIC HA TIOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudUe U CXOJCTBO IMO3HUIIMNA, B KOPPEKTHOU (dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3YyJIbTAThl PEIICHMS 33J1auH, YKCIIEPUMEHTA, UCCICAOBAHMS,
MPOEKTa, CaAMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4¥, BRIOUPATh CIIOCOO pEIeHus C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATEIBHOM  pedUIeKCMU KAk  OCO3HaHHUS
COBEpIIAEMBIX JACHCTBUIM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/ETh
crnoco0aMu CcamMONpPOBEPKH, CAMOKOHTPOJSI Mpollecca U pPe3ysibTara pPelleHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJauH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTKEHUS WM HEIOCTIKCHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpeiensTh
BUJIbI pabOT, JOrOBapUBATHCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
00001aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX GopMax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4YJI€HAMHU KOMaHbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyJaromuiicss HAy4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TPHU
pEelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TPUMEHSTh AKCMOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HUX IPHU PEUICHUU
T€OMETPUYECKHUX 3a]1ay;

e KJacCHU(UIUPOBATH B3aHUMHOE PACIIOIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSAMM, CBSI3AaHHBIMH C yIJlamMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPIMON U
IJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



CcBOOO/IHO pAaclo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHUKOB (MPU3Ma,
nupamuia, NpsSMOYTOJIbHBIN Mapaiesaenunena, Kyo);

KJacCU(UIIMPOBATh ~ MHOTOTPAaHHUKH,  BbIOMpass ~ OCHOBaHUA  JJId
KJ1Iaccu(UKaIuu;

CBOOOJIHO  OMEpUPOBATH  MOHATHAMH, CBSI3aHHBIMM C  CEUEHHUEM
MHOTOI'PaHHUKOB TUIOCKOCTHIO;

BBITIOJIHATD napajjienbHOe, LEHTpaAJIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBINOJIHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

CTPOUTH CEUYEHUSI MHOTOIPAHHHUKOB Pa3IUYHBIMU METOJAMH, BBHITIOJIHSTH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOLIAJAM  TOBEPXHOCTEM  MHOIOTPAaHHUKOB  (Mpu3Ma,
nupamuia), FTeOMETPUYECKUX Tell C TpUMEHEHUuEM (HOpMYyT;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMU: CUMMETPHUSA B IPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHUH, LEHTP, OCb U IUIOCKOCTb CHUMMETPUU
burypsr;

CBOOOJTHO OIEpUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBIIIOJIHATD JIEUCTBUSI HAJl BEKTOPAMU;

pemarb 3aJadyd Ha JOKAa3aTeJbCTBO MAaTEMaTUYECKUX OTHOLICHHA |
HAXOXKJIEHUE TC€OMETPUYECKUX BEIUYMH, MPUMEHSSI W3BECTHBIE METO/IbI
IpU PEHICHUH MaTeMAaTUYECKHUX 3a]]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJIOHOCTH;

INPUMEHATh NPOCTEHIINE MPOrPAMMHBIE CpPEICTBA U  JIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPHU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;
U3BJIEKaTh, NpPeoOpa3oBbIBaTh W MHTEPHPETHPOBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexkax U pucyHKax;

NPUMEHSATh TOJY4YEHHbIE 3HAHUS Ha TMpPaKTHUKE: CpaBHUBATh W
aHANIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mpolecce IOMCKAa pelieHus MaTeMaTU4ecKu  Cc(hOopMyJIMpOBaHHOM
npo0JieMbl, MOJEINPOBATh pEAIbHbIE CUTyallUd Ha S3BIKE TI'€OMETPHH,
MCCJIEeI0OBATh MOCTPOEHHBIE MOJEIH C MCIOJb30BAaHUEM T€OMETPUUECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, peliatb MPAKTUYECKUE 3a7auH,
CBSI3aHHBIE C HAXOKJIEHUEM F€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuecTBo yacos
Ne HaunMenoBaHue pa3iesioB u JIeKTPOHHBIE (HH(POBHIE)
n/n TeM MPOrpaMMBbl Bcero Kontposeuer TpakTuyeckne o0pa3oBaTejibHbIE pecypchbl
e padoThI padoThI
1 BBesieHHie B CTEpEOMETPHIO 73 1 0 https://resh.edu.ru/subject/lesson/4756/start/
203542/
https://resh.edu.ru/subject/lesson/6065/start/
125651/
https://resh.edu.ru/subject/lesson/6133/start/272668
5 BsanMHoe pacmosioxkeHue 6 i 0 / .
NPSMBIX B IPOCTPAHCTBE https://resh.edu.ru/subject/lesson/6129/start/131672
/ DIEeKTPOHHBIN 00pa30BaTEILHBIN pecypc
"lomanraue 3amanus. Cpemnee obmiee
oOpazoBanue. ['eomerpus”, 10 - 11 kmacc
https://resh.edu.ru/subject/lesson/4724/start/20411/
3 [TapanmensHOCTh MPSIMBIX U g 0 0 DNEeKTPOHHBIA 00pa30BaTEIIBLHBINA PECYpC
MJIOCKOCTEH B MPOCTPAHCTBE " Nomamaue 3aganusi. Cpegnee oOree
oOpazoBanue. ['eomerpus”, 10 - 11 kmacc
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4724/start/20411/
4 [IeprieH UKy IAPHOCTD MPSMBIX 25 0 0 https://resh.edu.ru/subject/lesson/6127/start/221519
U TIIOCKOCTEH B IIPOCTPAHCTBE / DIEeKTPOHHBIN 00pa30BaTEILHBIN pecypc
"lomanraue 3amanus. Cpemnee obmiee
oOpazoBanue. ['eomerpus”, 10 - 11 kmacc
DNEeKTPOHHBINA 00pa30BaTEIbLHBIN PECYPC
5 VYIuIbl ¥ pacCTOSHUSA 16 1 0 "lomainue 3ananus. Cpennee oouiee
obpazosanme. ['eometpus”, 10 - 11 xmace




https://resh.edu.ru/subject/lesson/4023/start/

149352/ DneKkTpOHHbII 00pa30BaTeIbHBIN

MHOrorpaHHuKu 7 "
pecypc "Homarnaue 3ananus. Cpennee oOriee
obpazoBanue. I'eomerpus”, 10 - 11 kiacc
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055

BekTopsl B ipocTpaHCcTBE 12 / DIEKTPOHHBIN 00pa30BaTEIBHBIN pecypc
" Nomamraue 3aganusi. CpegHee oOree
obpazoBanue. ['eomerpus”, 10 - 11 kmacc

[ToBTOpenue, 06o0IIEHNE U 5

CUCTeMAaTH3AIHsI 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acoB

KourpoianHbie
Bcero P
padoThI

IIpakTnueckune
padoThbI

Jara
U3y4YeHH s

DJIeKTPOHHBIE N (poBbIE
o0pa3oBaTe/IbHBIEC PeCYpPChI

OCHOBHBIE TIpaBHJIa
U300paKeHUsI Ha
PHUCYHKE IJIOCKOCTH,
napaienbHbIX
IpPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

https://resh.edu.ru/subject/lesson/4756/start/
203542/

[HonsTus
CTepEeOMETPUH:
TOYKa, MpsiMas,
IJI0CKOCTb,
IIPOCTPAHCTBO.
OcHoBHbIE TIpaBHIIa
M300paKeHUs Ha
PHUCYHKE IIOCKOCTH,
napauleIbHbIX
IpSIMBIX (OTPE3KOB),
CepeuHbl OTpEe3Ka

https://resh.edu.ru/subject/lesson/4756/start/
203542/

IToasarus:
MEPECEKAIOIINECS
IIOCKOCTH,
MIEPECEKAIOIINECS
npsiMasi ¥ IIOCKOCTb;
MOJYTPOCTPAHCTBO

DNeKTPOHHBIA 00pa30BaTeNbHBIN pecypc
" Tomamraue 3aganusi. Cpegaee oOriee
obpasoBanue. ['eomerpus”, 10 - 11 knace




IlonsTHs:
NepeceKaronmecs
IUIOCKOCTH,
nepeceKaronecs
psIMasi ¥ IJIOCKOCTb;
MOTYTPOCTPAHCTBO

MHororpanHuky,
HU300paKECHHE
MPOCTEUIINX
MPOCTPAHCTBEHHBIX
¢buryp,
HECYIIECTBYIOLINX
00BEKTOB

DNEeKTPOHHBIM 00pa30BaTENBHBIN PECYpC
" lomanraue 3aaanus. Cpennee oOriee
obpazoBanue. ['eomerpusa", 10 - 11 kmacc

MHororpanHuky,
HU300paKECHHE
MPOCTEUIIINX
MPOCTPAHCTBEHHBIX
¢buryp,
HECYIIECTBYIOLINX
00BEKTOB

AKCHOMBEI
CTEPEOMETPHUHU U
TIepPBbIC CIECTBUS U3
HHUX

DNEeKTPOHHBIA 00pa30BaTEIBHBIN PECypC
" Tomamraue 3aganus. CpegHee oOmiee
obpazoBanme. ['eomerpus", 10-11 kacc,
AQO MzparensctBo "l[IpocBemienne”

AKCHOMEI
CTEPEOMETPHUH U
NIEPBBIC CICACTBUS U3
HUX

AKCHOMBI




CTEPEOMETPHUH U
NIEPBBIC CICCTBUS U3
HuX. CrocoObl
3aJIaHus MPSIMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE.
O06o3HauyeHUs
NPSIMBIX U
INIOCKOCTEM

10

N3o6paxenue
CeueHHH MupaMubl,
Ky0a U pU3MBl,
KOTOPbIE MTPOXOSAT
yepes ux peopa.
N3ob6paxenue
nepeceyeHus
HOJYYEHHBIX
IUIOCKOCTEM.
PackpammBanue
MOCTPOCHHBIX
CEYCHUH Pa3HBIMU
[[BETAMU

DNeKTpOHHBIA 00pa30BaTeNbHBIN pecypc
" lomanraue 3aaanus. Cpemnee obiee
obpasoBanue. ['eomerpus”, 10 - 11 knace

11

N3obpaxenue
CeUeHH MUpaMuIbl,
Ky0a U IPU3MBI,
KOTOPBIE MTPOXOISAT
yepe3 ux péopa.
N3obpaxenue
nepeceueHHsI

DNeKTPOHHBINM 00pa30BaTENBHBIN pecypc
" lomanraue 3aaanus. Cpennee obuiee
obpasoBanue. ['eomerpus”, 10 - 11 knace




MOJIyYEHHBIX
IUIOCKOCTEM.
PackpammBanue
IIOCTPOEHHBIX
CEYCHUH Pa3HbIMU
[[BETaMH

12

N3obpaxenue
CCUYCHUN MUPaMUJIBI,
Ky0a ¥ TIpU3MBlI,
KOTOPBIE TPOXOAT
yepe3 ux péopa.
N3obpakenue
nepeceyeHus
HOJYYEHHBIX
IIJIOCKOCTEH.
PackpammBanue
IIOCTPOEHHBIX
CEYCHUH Pa3HBIMU
[[BETaMHU

DNeKTPOHHBINH 00pa30BaTENbHBIN pecypc
" Tomanraue 3aganus. CpegHee oOriee
obpasoBanue. ['eomerpus”, 10 - 11 knace

13

N3o0pakenue
CCUCHUI TUPAMUIBI,
Ky0a U IPU3MBI,
KOTOPbIE MPOXOISAT
yepes ux peopa.
Nzobpaxenue
nepeceyeHus
MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpammBanue




MOCTPOEHHBIX
CEYEHUU pa3HbIMU
[[BETaMU

14

MeTton cienoB Ui
MOCTPOCHUS CEUECHHI

DNEeKTPOHHBIM 00pa30BaTENBHBIN PECYpC
" Tomamaue 3aganus. CpegHee oOmiee
obpazoBanue. ['eomerpusa", 10 - 11 kmacc

15

Meton cnenoB uis

MMOCTPOCHUS CEUCHHIA.

CaoiicTBa
MepeCeUCHH
MPSMBIX U
IIOCKOCTEH

16

Meton cnenoB s

MMOCTPOCHUS CEUCHHIA.

CBolicTBa
MepeCceUCHMI
MPSIMBIX U
IUIOCKOCTEH

17

IToctpoenue ceuenuit
B IIpaMHuIe, Kyoe 1o
TpEM TOYKAM HA
pé6pax. Coznanue
BBIHOCHBIX YEPTEKEHN
Y 3aIUCh 111aroB
MIOCTPOEHUS

DNEeKTPOHHBIN 00pa30BaTEIBHBIN PECypC
" Tomamaue 3aganus. CpegHee oOree
obpazoBanme. ['eomerpusa", 10 - 11 kmacc

18

IToctpoenue ceuenuit
B IIpamMuIe, Kyoe 1o
TpEM TOYKAM HA
pé6pax. Coznanue




BBIHOCHBIX tlepTe)KeI‘/'I
U 3a11UCh m1aroB
MMOCTPOCHUA

19

[TocTpoenue ceuenuit
B IUpaMuje, Kyoe no
TpEM TOYKAM HA
pé6pax. Coznanue
BBIHOCHBIX YepTExKEN
Y 3aIHCh 111aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuit
B IIUpaMuje, Kyoe no
TpEM TOYKAM Ha
pé6pax. Coznanue
BBIHOCHBIX YepTEXKEN
Y 3aIHCh 111aroB
MOCTPOEHUS

21

IToBTOpEHNUE
TUTAHUMETPHH:
Teopema o
MIPOTIOPITUOHATIEHBIX
otpeskax. [lomooue
TPEYTOJIbHUKOB

DNEeKTPOHHBIN 00pa30BaTEIBHBIN PECype
" Tomamaue 3aganus. CpegHee oOmee
obpazoBanme. ['eomerpusa", 10 - 11 kmacc

22

[ToBTOpEeHune
IUTAHUMETPHH:
Teopema MeHnenasi.
Pacyersl B ceuenusx
Ha BBIHOCHBIX
yeprexax. Mcropus




pa3BUTHSA
IUITAHUMETPUU U
CTEpEOMETPUH

23

KoHnTtponbHas pabota

" AKCHUOMBI
CTEPEOMETPHUH.
Ceuenug"

24

Bzanmuoe
pacrnosoxxeHue
MMPAMBIX B
MIPOCTPAHCTBE.
CxkpemmBaronmecs
npsimble. [Ipu3naku
CKPEITUBAOIIINXCS
IPSIMBIX.
[TapannensHbie
npsIMbIE B
MIPOCTPAHCTBE

25

Teopema o
CYLIECTBOBaHUU U
€IMHCTBEHHOCTH
PSIMOM
napasuieIbHON
JTAHHOU MPSIMOH,
MPOXOJIAIIEH uepe3
TOYKY MPOCTPAHCTBA
U He JIe)Kalle Ha
JTAHHOU MPSMOI.
JlemMa o

DNEeKTPOHHBIN 00pa30BaTEIBHBIN PECypC
" Tomamaue 3aganus. CpegHee oOree
obpazosanme. ['eomerpusa", 10 - 11 kmacc




MepeCCUCHUU
napaaiCiIbHBIX
MMPAMBIX INIOCKOCTBIO

26

[TapannensHOCTH
TpPEX MPSMBIX.
Teopema o Tpéx
napasuleIbHbIX
npsiMbIX. Teopema o
CKPEIIHUBAIOIINXCS
MPSIMBIX

27

[TapannensHoe
MIPOCKTUPOBAHHE.
OCHOBHBIE CBOMCTBA
napasuieJIbHOro
MPOEKTUPOBAHUS.
N3o0pakenue
pa3HbIX QUTYD B
napasuieibHON
MPOEKIUU

28

[entpanbHas
IPOEKIUs. YTOJI C
COHAIPaBJICHHBIMU
CTOpPOHAMU. YTOII
MEXy TPSIMBIMU

DNEeKTPOHHBIA 00pa30BaTEIBHBIN PECypC
" Tomamraue 3aganus. CpegHee oOmiee
obpazoBanme. ['eomerpusa", 10 - 11 kmacc

29

3agaun Ha
JIOKa3aTeJIbCTBO U
HCcCleq0BaHuE,
CBSIBAHHBIC C
PacCIoJIOKECHUEM




TPSIMBIX B
NPOCTPAHCTBE

30

[TonsTns:
[IapaJuIeIbHOCTD
IPSIMOM M TNIOCKOCTH
B IIPOCTPAHCTBE.
ITpu3Hak
NapauIeIbHOCTU

MPSIMOU U TUIOCKOCTH.

CsoiicTBa
napajieIbHOCTH
PsIMOI ¥ TJIOCKOCTH

https://resh.edu.ru/subject/lesson/6065/start/
125651/

31

['eomeTpuyeckue
3aJa4y Ha
BBIUMCIIEHHE U
JIOKa3aTeIbCTBO,
CBsI3aHHBIE C
napayieTIbHOCTHIO
NPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6133/start/
272668/

32

[TocTpoenue
cedyeHwus,
MIPOXOJSILETO Yepes3
JTAHHYIO MPSIMYIO Ha
YEPTEXKE U
napajjieIbHOTO
JIPYroi NpsIMOM.
Pacu€r oTHOLIEHNI




[TapannensHas
MIPOEKIUS,
MPUMEHEHUE IJIS
MOCTPOEHUS CEYECHUH

33 Ky0a u
napasuiesienumnea.
CBolicTBa
napajjienenuneaa u
MPU3MBbI
[TapannensHble
IUIOCKOCTH. )
34 n https://resh.edu.ru/subject/lesson/6129/start/
W3HaKU
p 131672/
napasuieIbHOCTH
JIBYX IIJIOCKOCTEH
Teopema o
napasuieIbHOCTH U
€IUHCTBEHHOCTH . .
DNEeKTPOHHBIN 00pa30BaTEIBHBIA PECYpC
IUIOCKOCTH, "
. Homamraue 3aganust. CpegHee oOree
35 IIPOXOMSILEH uepes "
obpazoanue. ['eometpus”, 10-11 knacc,
TOYKY, HE
Y, AO MznparensctBo "l[IpocBeienne"
MPUHAJICKAITY IO
JNAHHOH INIOCKOCTHU U
CIICZICTBHS U3 HeE
36 CaolicTBa DNeKTpOHHBIA 00pa30BaTeNbHBIN pecypc
napasuieIbHbIX " Tomamaue 3aganus. CpegHee oOree
IJIOCKOCTEN: O obpazosanue. ['eometpus”, 10-11 knacc,
napasuieIbHOCTH AO MznarensctBo "l[IpocBemienne"

MMPAMBIX ICPCCCUCHUS
IIpU NMEPpeCCUYCHNUU




JBYX MapauieIbHbIX
MJIOCKOCTEN TpeTheit

37

CBolicTBa
napasuieIbHbIX
INIOCKOCTEH: 00
OTpe3Kax
napauieIbHbIX
MPSIMBIX,
3aKIFOYEHHBIX MEKITY
napajuieIbHbIMU
IUIOCKOCTSIMH;, O
[IEPECCUCHUU TIPSMOU
C IByMSI
napajuie’IbHbIMU
IUIOCKOCTSIMH

DNEeKTPOHHBIM 00pa30BaTEIBHBIN PECypC
" Tomamaue 3aganus. CpegHee oOree
obpazoBanme. ['eomerpus", 10-11 kiacc,
AO MznarensctBo "l[IpocBemienne"

38

IToBTOpEHNE:
teopema ITudaropa
Ha TUIOCKOCTH

DNEeKTPOHHBIM 00pa30BaTENBHBIN PECYpC
" lTomamraue 3aaanus. Cpennee oOriee
obpazoBanue. ['eomerpus", 10-11 kiacc,
AQO MzparensctBo "lIpocBemienne”

39

[ToBTOpEHUE:
TPUTOHOMETPHS
PSIMOYTOJIBHOTO
TpeyrojbHHKa

40

CaoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napaJulenenumneaa

41

Bruucnenue unH
OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM




napauiCJICIuIcac

42

[lepnenaAuKyJISIpHOCT
b IIPSIMOM U
mockoctu. [Ipusnak
HNEPIEHANKYISIPHOCT
U NPAMOU 1
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/
20411/

43

[IepnienquKynsipHOCT
b IIPSIMOM U
miockocty. [Ipnu3nak
NEPIEHIUKYJIAPHOCT
U IIPSIMOM U
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/start/
20566/

44

Teopema o
CYILLIECTBOBAHUHU U
€IMHCTBEHHOCTH
IPSIMOiA,
MPOXOJIAIIEH yepe3
TOUKY IPOCTPaHCTBA
Y TIEPIEHANKYJIIPHON
K IJIOCKOCTH

45

ITmockoctn n
NEPHEHIUKYIAPHBIE
J50%¢ prIMLIe B
MHOTOTPaHHHKAX

46

IT;mockoctn n
HEPHEHIUKYIAPHBIE
J50%¢ prIMI)Ie B
MHOI‘OFpaHHI/IKaX




47

[Tepnenpukynsap u
HaKJIOHHAS.
IToctpoeHnue
NEPIIEHINKYJIApa U3
TOYKH Ha IPIMYIO

https://resh.edu.ru/subject/lesson/6127/start/
221519/

48

[lepnenaukynsp u
HaKJIOHHas.
[TocTpoenue
NEPHEHANKYJIApa U3
TOYKHU Ha IPSIMYIO

49

Teopema o Tpéx
MEPIICHIUKYIISIpax
(mpsimast m oOpaTHas)

50

Teopema o Tpéx
HEePIEHIUKYIIpax
(mpsimast 1 oOpaTHas)

DNEeKTPOHHBIN 00pa30BaTEIBHBIN PECypC
" Tomamaue 3aganus. CpegHee oOree
obpazosanme. ['eomerpusa", 10 - 11 kmacc

51

Yron mexny
CKPELIUBAIOIINMUCS
PSIMBIMHU

52

ITouck

MEPIICH IUKYJISIPHBIX
MPSMBIX C IOMOLIBIO
MIEPIICHIUKYJISIPHBIX
IJIOCKOCTEH

DNeKTPOHHBINH 00pa30BaTENbHBIN pecypc
" lomamraue 3aaanus. Cpennee oOriee
obpazoBanue. 'eomerpus”, 10-11 kmacc,
AQO MzparensctBo "lIpocBemienne”

53

OpTtoronaibHOe
MPOEKTUPOBAHUE

54

[TocTpoenue ceuenuit
Ky0a, MPU3MBI,




NPaBUIIBHOMN
nupamubl ¢
MOMOILBIO
OPTOTrOHAJIBLHOM
MPOEKIUU

55

[Toctpoenue ceuenuit
Ky0a, IpHU3MBbl,
NPAaBUIIBHOM
nupamubl ¢
MOMOILBIO
OPTOTrOHAJIBLHOM
MPOEKIUU

56

CummMmerpus B
MIPOCTPAHCTBE
OTHOCHUTEJIBHO
IJIOCKOCTH.
IT;mockoctu
CHUMMETpPUH B
MHOTOI'PaHHHUKAX

ONeKTPOHHBIA 00pa30BaTeNbHBIN pecypc
" Tomamaue 3aganus. CpegHee oOmiee
obpazoanue. ['eomerpus”, 10 - 11 kmacc

57

[Ipusnak
MEPICHIUKYJISIPHOCT
U IPSIMOU U
IJIOCKOCTH Kak
CJIe/ICTBUE
CUMMETPUU

58

IIpaBunbpHbIE
MHOTOTPaHHMKH.
Pacuér paccrostnuit
OT TOYKH 10




IIJIIOCKOCTH

59

IIpaBunbpHbBIE
MHOTOTpaHHUKH.
Pacuér paccrostnuit
OT TOYKH JI0
IJIOCKOCTH

60

Crnioco0sl onycTUTh
NEePIEHINKYISPBI:
CUMMETpHUS, CABUT
TOYKH 110
napasuieIbHON
IpsAMON

DNEeKTPOHHBINA 00pa30BaTEILHBIN pecypc
" Tomamaue 3aganus. CpegHee oOree
obOpazoBanue. ['eomerpus", 10 - 11 kmacc

61

CaBur 110
HelnapajuieIbHOU
IIPSIMOM, U3MEHEHHUE
paccTosHui

DNEeKTPOHHBINM 00pa30BaTENBHBIN pecypc
" Tomamraue 3aganusi. CpegHee oOree
obpasoBanue. ['eomerpus”, 10 - 11 knace

62

KonTponbhast padbota
"B3aumHoe
pacroyioxxeHue
IMPpAMBIX U
IJIOCKOCTEN B
npocTpaHcTse"

63

IToBTOpEHUE: yroiu
MEXIy NPSIMBIMHU Ha
IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM
TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB




64

[ToBTOpEeHwUeE: yrom
MEXIy
CKPEIIMBAIOIIUMUCS
OpSIMBIMU B
MIPOCTPAHCTBE

65

['eomeTpuyeckue
METO/Ibl BEIYHCIICHUS
yTia MEeXIy
pSIMBIMU B
MHOTOTpaHHHUKaX

66

JIByrpaHHbIi yToJ.
CBOMCTBO JIMHEHHBIX
YTJIOB JIBYTPAHHOTO
yria

DNEeKTPOHHBIA 00pa30BaTEIBHBIN PECypC
" Tomamraue 3aganusi. CpegHee oOree
obpazosanme. ['eomerpusa", 10 - 11 kmacc

67

[IepnieHquKynspHBIC
miockoctu. CBoMcTBa
B3aMMHO
MEePIECHIUKY IS PHBIX
IIOCKOCTEH

68

[Ipu3nak
MEPIEHANKYJISIPHOCT
U IIJIOCKOCTEH;
TeopeMa O MpsMoi
MEPECEUCHHUSI IBYX
IJIOCKOCTEH
NePIEHANKYISIPHBIX
TPEThEU MIOCKOCTH

69

[IpssMOyTOJIBHBIN
napaJuICICIIUIIET,




KyO0; U3MepeHus,
CBOMCTBA
PSIMOYTOJIBHOTO
napauieNienunea

70

Teopema o
JTMaroHaiIn
HPSIMOYTOJIBHOTO
napasuiesienumea u
CIIEJICTBHE U3 HEe

71

CrepeomMerpuueckue
¥ TIPUKJIaTHBIE
3aJa4u, CBsI3aHHbIC
CO B3aMMHBIM
pacroaoKeHneM
HPSMBIX U TFIOCKOCTH

DNEeKTPOHHBIA 00pa30BaTEIBHBIN PECypC
" Tomamraue 3aganusi. CpegHee oOree
obpazosanme. ['eomerpusa", 10 - 11 kmacc

72

IToBTOpEHHUE:
CKPEILMBAIOIIHECS
psIMBIE,
napajuIeIbHbIC
IUIOCKOCTH B
CTaHAAPTHBIX
MHOTOTpaHHHKaX

73

[Tapa mapannenbHbIX
IUIOCKOCTEH Ha
CKPEITUBAOIIIHNXCS
MPSIMBIX, PACCTOSIHHE
MEXIY
CKpCIIMBAOIIUMHUCA
MPSMBIMH B TIPOCTHIX

DNEeKTPOHHBIA 00pa30BaTEIBHBIN PECypC
" Tomamraue 3aganusi. CpegHee oOree
obpazoBanme. ['eomerpus", 10-11 kiacc,
AQO MzparensctBo "IIpocBemnienne”




CUTyalusax

74

PaccrostHEEe OT TOUKHM
JIO TNIOCKOCTH,
paccTostHue oT
IpsIMOM 10
IJIOCKOCTH

DNEeKTPOHHBIN 00pa30BaTEIBHBIN PECypC
" Tomamaue 3aganusi. CpegHee oOree
obpazoBanme. ['eomerpus", 10-11 kiacc,
AQO MzparensctBo "IIpocBemienne”

75

Brmramcienue
pacCTOSIHUN MEXITY
CKpEIIHMBAIOIIUMHUCS
MPSIMBIMHU C
ITOMOIIBIO
NEPIEHANKYIISIPHON
IUIOCKOCTH

DNEeKTPOHHBINA 00pa30BaTEILHBIN pecypc
" Tomamaue 3aganus. CpegHee oOree
obpazoBanue. ['eomerpus", 10-11 kiacc,
AO MznparensctBo "l[IpocBemienne"

76

Tpéxrpannslii yrodi,
HEpaBEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema I[Tudaropa,
TEOpPEMBbI KOCHHYCOB
U CUHYCOB JUIs
TPEXTPAHHOTO yriia

DNEeKTPOHHBIA 00pa30BaTEIBHBIN PECypC
" Tomamraue 3aganus. CpegHee oOree
obpazosanme. ['eomerpusa", 10 - 11 kmacc

77

DneMEeHTBI
chepuueckoi
TEOMETPHUU:
reoJIe3nUeCKHe
JIMHAM Ha 3eMIie

78

Cucrematu3amnus
3HAHUI
"MHOrOrpaHHyK u
€ro PJICMEHTHI"




79

KonrponbHas pabora
"Vriel n
paccTostHus"

https://resh.edu.ru/subject/lesson/6018/start/
221550/

80

[Tupamuga. Buabl
nupamMu.
[IpaBunbHas
nupamua

https://resh.edu.ru/subject/lesson/6018/start/
221550/

81

[Ipusma. Ilpamas u
HAaKJIOHHAs [TPU3MBI.
[IpaBuibHas npusma

https://resh.edu.ru/subject/lesson/4023/start/
149352/

82

[Ipssmont
napajuieienunes,
IIPSIMOYTOJIBHBIN
napajienenunea, Kyo

&3

Brinykiisie
MHOT'OI'PaHHHKH.
Teopema Ditnepa

84

Bainykiisie
MHOTOTPaHHMKH.
Teopema Ditnepa.
[IpaBuiibHBIE U
IIOJIyIIPaBUJIbHBIC
MHOT'OI'PaHHUKHU

DNEeKTPOHHBIM 00pa30BaTEIBHBIA PECYpC
" lomanraue 3aaanus. Cpennee obriee
obpazoanue. ['eomerpus”, 10 - 11 kmacc

85

KonrponbHas pabora
"MHororpanHuku"

86

ITonsiTHE BekTOpa Ha
IUIOCKOCTH U B
HIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4758/start/
21648/




87

CymMma BEKTOpOB

88

Pa3HocTh BEKTOpPOB

89

[IpaBuio
napajuienenuneaa

90

YMHOXKEHHE BCKTOpPa
Ha 9ucCJIo

91

Pasnoxxenue BekTopa
o 6azucy Tpéx
BEKTOPOB, HE
JIeXKaIUX B OMHOMI
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6404/start/
132055/

92

CxansapHoe
MIPOU3BE/ICHUE

93

Breruncienue yria
MEXIYy BEKTOpaMH B
MPOCTPAHCTBE

94

[Ipocreiimue 3amaun
C BEKTOpamu

95

[Ipocreiimme 3anaun
C BEKTOpamu

96

[Ipocreiimue 3axaun
C BEKTOpaMu

97

[Ipocreiimue 3axaun
C BEKTOpaMu

98

O0001eHne U
CUCTEMATU3ALINAA
3HAHUI




O06o0menue u DNEeKTPOHHBIM 00pa30BaTEIBHBIA PECYpC
99 CHUCTEMaTU3aINs 1 " Tomamaue 3aganus. CpegHee oOmiee
3HaHUI obpazoanue. ['eomerpus”, 10 - 11 knacc
100 Hrorosas |
KOHTpOJIbHas paboTa
101 Hrorosas 1
KOHTpOJIbHas paboTa
O6o006ueHne u
102 cucTeMaTu3alus 1
3HAHUU
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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