MNOACHUTEJIBHASA 3AIINCKA
K pa0doueii mporpaMme y4e0HOro npeamMera
«I'eomeTpus. Yriy0/JeHHbIN YPOBECHb»
i 10 kiacca

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
oOuiero o0pa3zoBaHusi, TaK Kak 00ECEeYMBAET BO3MOKHOCTh U3yUYEHHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAINpaBIE€HHOCTH W MPEIMETOB TI'YMAHUTAPHOIO IMKJIA.
[lockonpky  JOTMYEeCKOE  MBILIUIEHHE,  (opMmupyemMoe  Npu  HU3YyUYEHHUH
00y4arolMMUCs MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKIACHUH MPU PEIICHUH T€OMETPUUYECKUX
3a/la4y, YMEHHE BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCITOJIB3YIOTCSL IIPU PELICHUM 337a4 €CTECTBEHHO-HAYYHOT'O LMKJIA, B YaCTHOCTH
¢duznyecKux 3aaad.

Llens ocBoeHust mporpaMmMbl yueOHOro Kypca «I'eomeTtpus» Ha yriayOia€éHHOM
YpOBHE — pa3BUTHE HHAWBUIAYAIbHBIX CIIOCOOHOCTEH OOy4aroumxcs Mmpu
M3YYCHHH TE€OMETPHH, KaK COCTABJISAIONICH IpeaMeTHON oOnactu «MaTtemaTuka u
UHpOpMaTHKa»  yepe3  oOecliedeHHe  BO3MOXKHOCTH  NPUOOPETEHUs |
UCIIOJIb30BaHUsl 0ojiee TINyOOKMX TE€OMETPUYECKMX 3HAHUW U JCHCTBUH,
CHEeM(PUYHBIX TEOMETPUH, U HEOOXOIUMBIX ISl YCIEITHOTO MPOo(hecCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOIO C UCMOJIb30BAaHUEM MATEMAaTUKH.

[IpuoputeTHBIMM 3aJadyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacIIMpeHne MPECTaBICHUSI O TEOMETPUHU KAaK YaCTH MUPOBOM KYJBTYpbI U
(dbopMHpOBaHNE OCO3HAHHUS B3aMMOCBS3M T'€OMETPUU C OKPY>KAIOLIUM MHPOM;

(GopMHpOBaHHE IMIPEICTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIUX MATEeMATHYECKUX MOJEISAX, MO3BOJIAIONIMX ONHMCHIBATH W U3yYaTh
pa3HbIE SBJICHUS OKPYKAKOUIEro MUpa, 3HAHWE MOHATHIHOIO aliapara 1o pa3ieiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupOBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMU O
MIPOCTPAHCTBEHHBIX (UIypaX W KX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE UX MPHUMEHATb, YMEHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapTHbIE CIIOCOObI pelIeHUs 3a/1aY;

(GopMHpOBaHNE YMEHUS pacllo3HaBaTh HAa YEPTEKAX, MOJEIAX U B PEAIbHOM
MUpE MHOTOIPAHHMKM M Tejla BpalleHHs, KOHCTPYMPOBATh TIE€OMETPHUYECKHE
MOJEIIN;

dbopMHpoBaHHE MOHHMAaHUS BO3MOKHOCTH aKCHOMAaTHUECKOTO MOCTPOEHUS
MaTeMaTUYECKUX TEOpHUi, (popMHpOBaHHE MOHUMAHUS POJIM AKCUOMATUKU IPH
IIPOBEJICHUHN PACCYKICHUN;



dbopMupOBaHHE YMEHHS BJaJE€Th METOJAMHU JI0Ka3aTelIbCTB U AJITOPUTMOB
pElIeHHs, YMEHUSI WX MPUMEHSTh, MPOBOJUTH JI0KA3aTEeJIbHBIE PACCYKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIepKaHUEM,
(bopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTelIbCTB  IPH
000CHOBaHMHU MaTEeMAaTHUYECKUX YTBEPXKJIEHUH U pPOJIM aKCUOMATHKHU B IPOBEJCHUU
JeTYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHUE WHTEIUIEKTyaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEN 00yUaroIMIMXCsl, MO3HABATEILHON aKTUBHOCTH, HUCCIEI0BATEIbCKUX
YMEHUI, KpUTUYHOCTU MBIIUIEHUS, UHTEPECA K U3YUEHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIIMOHATLHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHHUSI pPaclo3HaBaTh MPOSIBIECHUS TE€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyalUsX W IPH U3YyYEHUU APYTHUX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEHl M  3aKOHOMEPHOCTEM,
MOJICTUPOBAHUS pEATbHBIX CHUTYallUid, HCCIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
MHTEPHPETALNN MTOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJEpP/KATEIbHBIMU JIMHUAMH y4eOHOTO Kypca «l'eomeTpus» B
10 knacce saBmsirorcs:  «lIpsAMble M IJIOCKOCTH B IPOCTPAHCTBER,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «JIBUXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHSTUSAMMY», PEIIEBAHTHBIMM T'€OMETPUU Ha YIiayOJIEHHOM ypOBHE OOy4YeHHs B
1011 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHpOBaHHE  JIOTMYECKUX yMEHUH  pacmpenensiercs He  TOJBKO 10
coJiep KaTesIbHbIM JIMHUSIM, HO U 110 rogam o0yudeHusa. Coaep:kaHnue oOpa3oBaHMs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil paboueit
IPOrpaMMbl, pPACTpPEeIEHHBIM IO TojJaM OO0y4YeHHS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpaliaiucb  HEOJHOKpPATHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH MOHATUAMH U HABBIKAMU TOCJIEIOBATENBHO U ITOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJCTABICHUN 00YYaIOIUXCs, PACIIUPSA U YIIIyOuIss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garb ycinoBusa ans  guddepeHunanuu  00ydeHHs,  MOCTPOCHHS
MHIUBUIYAIbHBIX ~ 00pa3oBaTeNbHBIX IMporpamMMm, oOecneyuTh yriayOnéHHoe
M3Y4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHOro npeamera «MaTteMaTukay;

MOJTOTOBUTH OOYYAlOIIMXCA K MPOJOJDKEHHIO M3YYEHHS] MaTeMaTUKH C
yuétoM BbIOOpa Oyaymied npodeccuu, obecnedyrBasi MPEeMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.



Ha wm3ydyenue ydebHoro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
otBoautcs B 10 kiacce 102 yvaca (3 yaca B HeZel0).

COIAEPKXAHUE OBYUYEHUA

10 KITACC

IIpsiMble ¥ MVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE ~ TIOHSTHS  CTEPEOMETpUU. Touka, TpsiMasi, IJIOCKOCTb,
npoctpancTBO. I[loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3auMHoe pacnonoxkeHue NpsMBIX B IPOCTPAHCTBE: IepeceKarolrecs,
napajjielbHble W CKpelluBarouiecss mnpsmMble. [Ipu3HaKu CKpEemMBarOLIUXCS
npsameIX. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE: MapajlieIbHbIe
IpsIMbIE B IPOCTPAHCTBE, MMAPALIEIBHOCTD TPEX NPSIMBIX, NaPAJUIEIIBHOCTD MIPSIMOi
u 1iockoctu. [lapamnenbHoe M IEHTpalbHOE MPOEKTUPOBAHUE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIENbHOrO MpOEeKTUpoBaHMs. WM3o00paxeHue
buryp B mapayuienbHOM MPOEKIUHU. YTJIbI C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXAy NpsSMBIMU B IPOCTpaHCTBE. [lapanieslbHOCTh IUIOCKOCTEN: MapajuieIbHbIe
IUIOCKOCTH, CBOMCTBa napajiyIeIbHbIX MJIOCKOCTEH. [Ipocreimue
MIPOCTPAHCTBEHHbIE (PUIYphl HA IUIOCKOCTH: TETpa’Ap, MapajulesIeNuIe],
MMOCTPOECHUE CCUCHUU.

IlepneHANKYIJISIPHOCTD IPSIMOM M IIJIOCKOCTH: MEPIEHAUKYIISIPHBIC IIPSIMBIEC B
OPOCTPAHCTBE, MpPSMbIE MapajiejbHble W MEPHEeHIUKYISPHbIE K IJIOCKOCTH,
MPU3HAK NEPHEHAUKYJISAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM

MEePIEHIUKYJIIPHON IJIOCKOCTH. OpTtoronansHo€ MPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IMIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM  J10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.

IleprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  IEPHEHIMKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MEePHEeHIUKYISpax.

YTIiael B NPOCTPAHCTBE: yIroJl MEXJIY NPSMOW M IUIOCKOCTBIO, ABYI'PaHHBIN
yIoJI, JIMHEMHBIA YroJjl JBYTPAHHOIO yrja. TpEXrpaHHbIM U MHOTOIPAHHBIEC YIJIBL.
CBoiiCTBa IUUIOCKMX YIVIOB MHOIOTpaHHOro yrua. CBONCTBA IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCHHYCOB W CHHYCOB IS
TpEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. [Ipumsma: n-yrospHas
npusMa, rpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAas U MOJHASI MOBEPXHOCTh MPU3MBI.
[Tapayutenienuniesr, OPSAMOYIOJIBHBIA — HapajulesIenNuIle] W €r0  CBOWCTBA.
Kparuaiimme mnyTh Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oiliepa.



[IpoctpanctBennass Teopema Iludaropa. Ilupammma: n-yronpHas mnHpaMuna,
npaBUibHas U yceu€HHas nupamuabl. CBoiicTBa pédbep M OOKOBBIX TpaHei
MpaBWJIbHOW mnupamuabl. [IpaBUiibHbIE MHOTOIpAaHHUKH: IIpaBWIbHAS IpU3Ma U
IIpaBWJIbHAS MHPAMHIA, TNPABUIbHAS TPEYIroOJIbHAS IHUPAMHUIA W TPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBineHue O NpaBUIBHBIX MHOTOTPaHHHMKAX: OKTadp,
JNONEKa3p U UKOCAdP.

Bblunciienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W IOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOMAJh OCHOBaHW, TeopeMa O OOKOBOMW TOBEPXHOCTH TMPSIMOU MPHU3MBI.
[Inomanpe OOKOBOM NOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOLIAAN YCEUEHHON TUPaMU/IBL.

CummMmeTpuss B NOPOCTPAHCTBE. OJIEMEHTBl CHMMETPUM  NPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUss B MpPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelIelIUIe d, CUMMETPUs IPABWIBHBIX IPU3M, CHUMMETPUS IPABUIBHOU
MMAPAMUJIBL.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B MNPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HalpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHUS BEKTOpa Ha YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. lIpU3HAK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pa3IOKEHHH BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATaMHM BEKTOpa M
KOOpJAMHATaMU TOYEK. YTOJ MeExXIy Bekropamu. CKalsIpHOE NPOU3BENCHHE
BEKTOPOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpaxxaanckoe BocMTaHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMKA 00YUYaIOIIEerocsi Kak akTUBHOTO M
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoLeayp TPaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE



B3aMMO/JICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHUH C HUX
(GyHKUIMSIMU ¥ HA3HAYCHHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKIaHCKOM MIACHTUYHOCTH, YBOXKECHUS K
MPOIIIOMY M HACTOSIIEMY POCCHIICKOW MAaT€MaTHUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHKEHUSAM POCCUICKHX MAaTEMATHKOB M POCCUICKOM MAaT€MAaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE OTUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCUUCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IOBEJCHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKM U JEATEeNbHOCThIO YY€HOro, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUI, pacCyXI€HUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocIUTaHHE:

chOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMaTHUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro oopasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBBIO (3I0pOBOE IHUTaHHE, COATTAHCHPOBAHHBIM DPEXXHUM 3aHATHH H
OTIIbIXa, peryispHas (u3ndecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHKE
IIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEIBLHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITENbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpUIaTh OCO3HAHHBIM BBHIOOD
Oynymieii mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEW JKWM3HHM, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUHU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKONU HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJNbTYPhl, TIOHUMAaHHE BIUSHUS
COIIMATIbHO-DKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelibl, OCO3HaHHE TJI00ATBHOIO XapaKkTepa SKOJOTUYECKUX MPOOJIEM, OpUECHTALIHS
Ha TPUMEHEHME MATEMAaTHYECKUX 3HAHWN MJid penieHus 3ajad B 00JacTh
OKpY>Karollled Ccpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
NOCJIEICTBUM JJISl OKPYKAIOLIEN CPELBI;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:



c(hOpPMHUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH ©  OOIIECTBEHHOW  NPAKTUKH, MOHUMAaHUE
MaTeMaTUYECKOW HayKh Kak cdepbl 4eTOBEYECKOW MAesTEeIbHOCTH, JTaroB €€
Pa3BUTUS M 3HAUYUMOCTH JUIsl PA3BUTHS LMBUJIU3AIMHU, OBJIAJACHUE S3bIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MU,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO AESTEIbHOCTD
WHJIMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3zoBble 1ornyeckue aeicTBus:

BBIABJSITh M XapaKTEPU30BaTh CYILECTBEHHBIC MPU3HAKKM MAaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHONIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEeJICIICHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(pUKAIIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIE, e AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (pakTax, MaHHbBIX, HAOMIOJIEHUAX W YTBEPKACHMSX, MpeJiaraTh KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOJABl C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHJIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOATENIBHO J1I0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpATh CMOCOO peleHus y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUMaHTOB  pelIeHUs, BbIOMpaTh  HamboJee  MOAXOIAIUMH C  Y4&ToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejibckue JAeicTBUA:

HCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOINPOCHl,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATh THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINIO0, MHEHHE;

MPOBOAUTH CAMOCTOSATENIHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIECIOBAHHE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTuuecKoro o0beKTa, sSIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMU, SBJICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITENILHO (HOPMYIHPOBaThH OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO  HAONIOJNEHUS, HCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3YyJIbTaTOB, BBIBOJIOB U 000OIIECHUI;



MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE TMPOIecca, a TaKXKe BBIJABUTATH
MPEIOIOXKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH JAehUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JJII OTBETa HA
BOIPOC U IS pEIICHUS 3a1a4H;

BbIOMpATh MHOOPMAIUIO W3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATh WHEGOPMAIUIO PA3IMYHBIX BHUJIOB U
dbopm npeacTaBIeHUS,

CTPYKTYpPUPOBaTh HH(POPMAIIMIO, TPEJCTABIATh €€ B Pa3IMUHBIX (PopMmax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HaJIEKHOCTh uHpopManu 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeliCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU H
LeJIsIMH  OOIIEHHUS, SCHO, TOYHO, IPaMOTHO BBIPaXKaTh CBOI TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS IO XOJay pelIeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3ybTarT;

B X0J/ie 00CYXXJIEHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOI TEMBI,
mpoOJIeMBl, peIIacMoOM 3ajadyd, BBICKA3bIBAaTh HJCH, HAIlCJICHHBIE Ha TOHUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXICHUSA C CYXISHUSIMHU APYTUX YYaCTHHKOB
nuasnora, oOHapy>XMBaTh Pa3jiudyUe U CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (dopme
(bopMyITUPOBATh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MPEJICTABIATh PE3YJIbTAThl PEIICHUS 3a/Ja4M, SKCIIEPUMEHTA, UCCIIeI0BaHUsI,
IIPOEKTa, CaMOCTOSITEIBLHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4YETOM 3a1ad
MPEe3eHTAIMU U OCOOCHHOCTEHN ayAUTOPUH.

PeryiasiTuBHBIC YHUBEpCAJIbHbIE YUeOHBIE 1eiiCTBUA

Camoopranusanus:

COCTaBJIATH ILJIaH, aJITOPUTM PELICHUS 3a/lauM, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM HUMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, ApIryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JIeTh  HaBbIKAMU  [IO3HABAaTEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPLIACMBIX JACHUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crnoco0aMu CcaMONpPOBEPKH, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelIeHUs
MaTeMaTHUUYECKOM 3a/1auH;



MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH NIPHU PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HalJICHHBIX OIMHUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE Pe3yJIbTaTa eI B YCIOBUSAM, OOBSCHATH MPUIUHBI
JOCTIKEHUS WA HEIOCTIKCHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBUIYaTIbHOU
paboThl mpu pelmieHnH Y4YeOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHON palOoThl, paclpenesTh
BUJIbI PaOOT, JOroBapuBaThCS, OOCYXKJaTh TPOIECC M pe3yJbTaT padoOTHI,
00001maTe MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboTel (0OCykaeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» M HWHBIE), BBIIOJIHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH YJICHAMH KOMAaHbI, OIICHUBAThH
KaueCTBO CBOETO BKJIaJa B OOMIMU MPOMYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICUCTBHUSI.

NPEAMETHBIE PE3YJIBTATDI

K koniy 10 knaccaoOyyaromuiicss HayquTCs:

e CBOOOIHO OINEPUPOBATH OCHOBHBIMU MOHATHUAMU CTEPEOMETPUU TIPU
pENICHUH 3a7a4 U MTPOBEJACHUHN MAaTEMAaTHUYECKUX PACCYKICHU;

e TPUMEHATH aKCHOMBI CTEPEOMETPUHU W CJCICTBUSA W3 HUX MPH PEIICHUU
re€OMETPUUYECKUX 3a/1a4;

e KJIAacCHU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHUE MPSAMBIX B MPOCTPAHCTBE,
TJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOIHO OIEPUPOBATH TOHSATUSMH, CBSI3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSAMBIMH B TIPOCTPAHCTBE, MEXIY NPSIMOU H
IUIOCKOCTBIO;

e CBOOOJIHO OTEPUPOBATH MOHATHUSIMU, CBI3aHHBIMA C MHOTOTPAHHUKAMU;

e CBOOOIHO pacro3HaBaThb OCHOBHBIC BHIb MHOTOTPAHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYTOJIbHBIN Napaienaenunea, Kyo0);

e KJIACCH(PUIUPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHHUS  JIS
KJ1accu(UKaIIK;

e CBOOOAHO ONEpUPOBATH TOHSATHUSMHU, CBSI3AHHBIMH C  CCYCHHEM
MHOTOTPaHHHUKOB TTIOCKOCTHIO;

e BBITIOJHSTH napajiebHOe, LEHTPaJIbHOE u OpPTOTOHATLHOE
MPOEKTUPOBaHKUE (UTYp HA TJIOCKOCTh, BBITIOJIHATH M300pakeHust puryp
Ha TUTOCKOCTH;



CTPOUTH CE€YEHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMH, BBIIOJIHSITH
(BBIHOCHBIE) TIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOMIAJAM  MOBEPXHOCTEM  MHOTOTPAaHHUKOB  (Mpu3Ma,
nUpamMua), TEOMETPUIECKUX Tell C TPUMEHEHUEM (HOPMYTT;

CBOOOJTHO OINEPUPOBATH MOHITHSIMU: CHUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb M IUIOCKOCTh CHUMMETPHUH, LEHTP, OCh M INIOCKOCTb CHUMMETPHUHU
Quryps;

CBOOO/IHO OIEPUPOBATH MOHSTUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pemaTe 3aJadyd Ha JO0Ka3aTrelIbCTBO MAaTEMAaTHYECKUX OTHOLIEHWA U
HaxO0XXJICHUE TE€OMETPUYECKHX BEIMYUH, MPUMEHSISI U3BECTHBIE METOJbI
IIPU PELICHUH MATEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO)KHOCTU;

IIPUMEHSTh IPOCTEMIIME NPOTPaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, NPEOOPa30BBIBATh W HHTEPIPETHPOBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

MPUMEHSTh TMOJyYEHHbIE 3HAHHUS HAa TMPAaKTHUKE: CpPaBHUBAThb U
aHAJM3UPOBATh PEANbHBIE CUTyallMd, NMPUMEHSATh MU3yUYEHHBIE MOHATUSA B
mpolecce IOUCKAa  pelleHus MaTeMaTU4yecKu  CchOopMyJIMpOBaHHOM
npoOJIeMbl, MOJAEIUPOBATh pEaJIbHbIE CUTYyallMM HA S3bIKE T€OMETPHH,
MCCIIE0BATh ITOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM I'€OMETPUYECKUX
MOHATUN U TEopeM, ammapara anreOpbl, peliatb MPaKTUYECKUEe 3ajayu,
CBS3aHHBIE C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUM Kak
COCTaBHOM 4acTH (yHAAMEHTA PA3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuecTBO 4acoB

Ne HaumeHoBaHMe pa3/iesioB U TeM JuaexkTpoHHbIe (LH(pPOBbHIE)
Kontpoabusie | IlpakTuyeckune
n/n NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
1 BBenenue B ctepeoMeTpuro 23 1 https://lib.myschool.edu.ru
) B3anMHoe pacmnonioskeHue MpsSMbIX B 6 | http://www.uroki.ru/
IIPOCTPAHCTBE https://lib.myschool.edu.ru
I . http://www.pedsovet.ru/
3 apaJuIeNIbHOCTh TMPSIMBIX U TUIOCKOCTEH B g https://lib.myschool.edu.ru
MIPOCTPAHCTBE
4 [lepneH UKy ISIPHOCTD NMPSMBIX U )5 http://www.college.ru/
IJIOCKOCTEH B MIPOCTPAHCTBE https://lib.myschool.edu.ru
5 VYTIIBI B paccTOSTHUS 16 1 http://www.festival. 1 september/
6 MEHOTOrDAHHHKH 7 1 http://www.new.teacher.fio/
p https://lib.myschool.edu.ru
7 BexTops! B mpocTpaHcTBE 12 http://www.uroki.ru/
g [ToBTOpeHMEe, 0600IIEeHNE 1 5 5 http://www.pedsovet.ru/
cucTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0

[NPOTPAMME




INIOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

KoanuyecTBO 4acoB

Ne DJIeKTpPOHHbIe U (ppoBbIe
Tema ypoka Kontpoabn | Ilpakrnyeck
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
ble padoThbI ue padoTbl

OcHoBHbIE TpaBuiia H300paKEHUSI HA PUCYHKE

1 IJIOCKOCTH, MApaJLIENbHBIX MPSAMBIX (OTPE3KOB), 1 https://lib.myschool.edu.ru
CepeIUHbI OTpEe3Ka
Tlousatusa CTEpEOMETPHU: TOYKA, IIpsiMas, http:// www.uroki.ru/
IJIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE IIPABUIIA https://lib.myschool.edu.ru

2 M300pakeHHS Ha PUCYHKE TUIOCKOCTH, 1
MapajuIeNbHBIX TPSIMBIX (OTPE3KOB), CEPEIMHBI
OTpe3Ka
[TonsTus: nepecekaronecs MIOCKOCTH,

3 NepeceKaronrecs npsmas 1 IioCKOCTb; 1 https://lib.myschool.edu.ru
MOJYIPOCTPAHCTBO
IlonsTHA: EpeceKarOmUeCs IIOCKOCTH, http://www.uroki.ru/

4 MEepPECEKAIONINECS MPSIMas U IIIOCKOCTh; 1 https://lib.myschool.edu.ru
TOJTYTIPOCTPAHCTBO
MHororpaHHuKH, U300paKeHHE MPOCTEHIINX http://www.college.ru/

5 MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOLINX 1
00BEKTOB
MHororpanHuKH, U300paKeHHE TPOCTEUIIMX http://www.festival.1september/

6 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIIX 1
00BEKTOB

7 AKCHOMBI CTEPEOMETPUU U NIEPBBIE CIEACTBUSA 1 http://www.new.teacher.fio/

U3 HUX




AXKCHOMEI CTCPCOMCTPUHU U IICPBLIC CIICACTBUS
U3 HUX

http://eidos.ru/

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC CIICACTBUSA
n3 HUX. CrocoOBI 3aaHUs IPSIMBIX H
IJIOCKOCTEH B mpocTpancTBe. OO003HAUCHMS
NPSIMBIX M IJIOCKOCTEH

http://www.gotovkege.ru

10

N306paxenune ceueHnit nupamuibl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOAT Uuepe3 ux peéopa.
N3o0pakeHne nepeceueHus moaydYeHHbIX
IJIOCKOCTEN. PackpammBanue MOCTPOEHHBIX
CeUeHUH pa3HbIMH LIBETAMU

http://www.ucheba.ru/ege/

11

N300pakenne ceueHuil mupaMuipl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT Uuepe3 ux peéopa.
N300paxeHue nepeceyeHus: Noay4eHHbIX
IJI0CKOCTEN. PackpaimmBaHue OCTPOEHHBIX
CEYEHUH Pa3HBIMM I[BETaMU

viddeouroki.net

12

N3o0pakeHne ceueHuil mupaMuapl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Uuepe3 ux peéopa.
N300pakeHne nepecedeHus moryIeHHbIX
IJIOCKOCTEN. PackpaimBanue OCTPOEHHBIX
CEYEHUH Pa3HBIMM L[BETaMU

http://www.college.ru/

13

N300pakeHne ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedeHus moryIeHHbIX
IJI0CKOCTEN. PackpammBanue OCTpOEHHBIX
CEYEHUH Pa3HBIMM L[BETaMU

http://www.festival.1september/

14

Meton ciie1oB Uil IOCTPOEHMSI CEUEHUM

https://lib.myschool.edu.ru

15

MeTon ciieoB ISl IOCTPOESHHS CEUSHUIA.

http://www.uroki.ru/




CaolicTBa niepece4eHn MPSIMBIX U MJIOCKOCTEN

https://lib.myschool.edu.ru

MeTton ciieoB ISl IOCTPOSHUS CEUEHUI.

16 . N . https://lib.myschool.edu.ru
CaoiicTBa niepece4eHnid MPsIMBIX U MJIOCKOCTEMN
[TocTpoenue ceuenuit B mupamuse, Kyoe mno http://www.uroki.ru/
17 TpéM TOoukaMm Ha péopax. Co3/iaHne BHIHOCHBIX https://lib.myschool.edu.ru
YyepTeKeH U 3aluch IIaroB MOCTPOCHUS
[TocTpoenue ceuenuii B mupamue, Kyoe mo http://www.college.ru/
18 TpéM ToukaM Ha p&Opax. Co3naHue BHIHOCHBIX
YepTeKeH U 3alnCh MIaroB MOCTPOCHUS
[TocTpoenue ceuenuii B mupamue, Kyoe mo http://www.festival.1september/
19 TpéM ToukaM Ha p&Opax. Co3naHue BHIHOCHBIX
YepTeKeil U 3alucCh 1IaroB MOCTPOCHUS
IToctpoenue cedenuii B mupamuze, Kyoe mo http://www.new.teacher.fio/
20 TpéM TOoukaMm Ha péopax. Co3maHne BBIHOCHBIX
YepTeKeil U 3aluch IaroB MOCTPOSHUS
[ToBTOpeHue mianumerpuu: Teopema o http://eidos.ru/
21 MIPOMOPLUMOHANIBHBIX oTpe3kax. [lomoOue
TPEyTroJIbHUKOB
[ToBTrOpenue miannmerpun: Teopema Menenas. http://www.gotovkege.ru
2 PacdeTs! B ceueHMsIX Ha BEIHOCHBIX YepTEkKax.
HcTopus pa3BuTHS MIIAHUMETPUU U
CTEpEOMETPUU
3 Konrponbnas padora "AKCHOMBI http://www.ucheba.ru/ege/
crepeomerpuu. Ceuenus"
B3aumHoe pacnonoxeHue npsiMplx B viddeouroki.net
24 npoctpaHcTBe. CKpelBaroImuecs npsivble.

[Ipu3HaKky CKpeNMBAIOIMMXCS PSMBIX.
[TapaienbHbIE IPSMBIE B IIPOCTPAHCTBE




25

TeopeMa 0 CyIIeCTBOBAaHHH M €IMHCTBEHHOCTH
NpAMON NMapaJyIeTbHONW TAaHHOW MPSIMOiA,
MPOXOIAIICH Yyepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kalle Ha TaHHo# npsMoi. Jlemma o
MEePECCUCHUH MapaJICIbHBIX IPSIMbIX
IUIOCKOCTBIO

http://www.college.ru/

26

[TapamiensHOCTE Tpex mpsMBIX. TeopeMa o Tpéx
napajuleNbHBIX IpAMbIX. Teopema o
CKPEILMBAIOIINXCSI TIPSMBIX

http://www.festival.1september/

27

[TapamnensHoe npoekTrpoBanue. OCHOBHbBIE
CBOICTBA MapayljIeIbHOTO MPOEKTUPOBAHUSI.
N300paxenue pa3HbIX GUTYp B MapaielbHON
MIPOEKLIUU

https://lib.myschool.edu.ru

28

[enTpanbHas npoeKus. YToi ¢
COHAIIPaBJICHHBIMH CTOPOHAMH. YTOI MEX]Y
TIPSIMBIMH

http://www.uroki.ru/
https://lib.myschool.edu.ru

29

3a1aun Ha JOKA3aTeNbCTBO U UCCIIEI0BAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
MIPOCTPAHCTBE

https://lib.myschool.edu.ru

30

[ToHsATHA: MapauIeIBHOCTD IPSAMOHN U
IJIOCKOCTH B IIpocTpaHcTBe. IIpu3Hak
NapaJUIETIbHOCTH MPSIMOU U IIJIOCKOCTH.
CaolicTBa napamienbHOCTH NPSMOM U
IJIOCKOCTH

http://www.uroki.ru/
https://lib.myschool.edu.ru

31

I'eomerpuueckue 3a1a4u Ha BBIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
[1apaJUIETIbHOCTBIO MIPSAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

http://www.college.ru/




32

[TocTpoeHne cedeHus, NPOXOIAIIErO Yepes3
JAHHYIO MPSMYIO Ha YEPTEKE U MapaUIeIbHOTO
Ipyrou npsmoi. Pacuér otHomenuin

http://www.festival.lseptember/

33

[TapannenbHas mpoekuys, IpUMEHEHUe AJs
IIOCTPOEHHUS CeYeHUI KyOa U mapasuiesenumnesa.
CaoiicTBa napasuieienurnea u mMpu3Mbl

http://www.new.teacher.fio/

34

[TapannensHbie maockoctu. [lpuznaku
NapajuIeIbHOCTH JBYX IUIOCKOCTEN

http://eidos.ru/

35

Teopema 0 mapaJuIeIbHOCTH U €IUHCTBEHHOCTH
IJIOCKOCTH, MPOXOJSIIEH Yepe3 TOUKY, HE
MPUHAJIEKALLYIO JTAHHON TIIOCKOCTU U
CIICJICTBUS U3 HEE

http://www.gotovkege.ru

36

CaolicTBa napamienbHbIX IJIOCKOCTEN: O
[1apaJUIEIbHOCTH MIPSIMBIX IEPECEUEHNUS IIPU
[IEPECEUEHUH JIBYX NapaljIeNIbHbIX IIIOCKOCTEN
TpPEThEN

http://www.ucheba.ru/ege/

37

CaoiicTBa napasuieabHbIX MIIOCKOCTEN: 00
OTpe3Kax MmapasuieIbHBIX MPSMBIX,
3aKIIFOUEHHBIX MEXK]Ty MapasieIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUEHUH NPSAMOI C IBYMsI
napajieJIbHbIMU TUIOCKOCTSIMU

viddeouroki.net

38

[ToBTopenue: Teopema [Inudaropa Ha mIOCKOCTH

http://www.college.ru/

39

[ToBTOpEHME: TPUTOHOMETPHS TPSIMOYTOIHLHOTO
TPEyTroJIbHHUKA

http://www.festival.1september/

40

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiefienumnena

https://lib.myschool.edu.ru

41

Brruucnenue anuH OTPE3KOB B KY6G u
IpAMOYT'OJIbHOM IapaJIJICIICTIMIICIC

http://www.uroki.ru/

https://lib.myschool.edu.ru




[lepnieH UKy ISIPHOCTD MPSMOM U TIOCKOCTH.

42 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOU U https://lib.myschool.edu.ru
IJIOCKOCTH
[TepieHAMKYASAPHOCTH MPAMON U TUIOCKOCTH. http://www.uroki.ru/

43 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOU U https://lib.myschool.edu.ru
IIJIOCKOCTH
TeopemMa 0 CyIIeCTBOBAHMM U €INHCTBEHHOCTH http://www.college.ru/

44 IIPSAMOH, MPOXOALIEN Yepe3 TOUKY
MPOCTPAHCTBA U MEPIECHIUKYIISIPHON K
IJIOCKOCTH

45 [TmockocTr ¥ NEPIIEHIUKYIIAPHBIE UM MIPAMBIE B http://www.festival.1september/
MHOTOTPaHHHUKAX

46 [litockoCTH M EPIIEHIUKYIISIPHBIE UM IIPSIMBIE B http://www.new.teacher.fio/
MHOT'OIPAaHHHUKAX

47 [Tepnienqukynsap u HakinoHHas. [locTpoenue http://eidos.ru/
MEePIEHANKYIISIPA U3 TOUKH HA MPSAMYIO

48 [Tepnenaukynsip u HakioHHas. [loctpoenue http://www.gotovkege.ru
MePIEHANKYIISIPA U3 TOYKH HA MPSMYIO

49 TeopeMa o Tpéx neprneHAUKyJsIpax (mpsmas u http://www.ucheba.ru/ege/
oOpatHas)

50 TeopeMa o Tpéx neprneHAUKyJsIpax (mpsmas u viddeouroki.net
oOpatHas)

51 VYT0II MEXIY CKPEUTHBAOIIUMHUCS TTPSIMBIMH http://www.college.ru/

5 [Touck neprneHANKYISAPHBIX MPSMBIX C http://www.festival. 1 september/
MIOMOIIIbIO IEPIICHAUKYJIPHBIX IJIOCKOCTEHN

53 OpToroHaibHOE NPOEKTUPOBAHUE https://lib.myschool.edu.ru

54 [TocTpoenue ceuenuii kyba, IpU3MBI, http://www.uroki.ru/




MPABWJIbHOM MUPaMUIbI C TIOMOIIIBIO
OPTOTOHAJIBLHOM MPOEKIINHU

https://lib.myschool.edu.ru

[TocTpoenue ceuenuii kyda, MpU3MBL,

55 NPaBUIILHON MTUPAMHIBI C TOMOIIBIO https://lib.myschool.edu.ru
OPTOTOHAJIBHOU MPOEKIINH
CummeTpust B IPOCTPAHCTBE OTHOCUTEIBHO http://www.uroki.ru/

56 mIockocTh. [nockocTn cumMmeTpuil B https://lib.myschool.edu.ru
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHAnKyJISPHOCTH IPSIMOU U http://www.college.ru/
TUIOCKOCTH KaK CIICJICTBUE CUMMETPUH

58 [IpaBuiibHBIE MHOTOIpaHHUKH. Pacuér http://www.festival.lseptember/
pPaccTOSHUI OT TOYKHU J0 TUIOCKOCTH

59 [IpaBuibHBIE MHOTOTpaHHUKH. Pacyér http://www.new.teacher.fio/
pPacCcTOSHUI OT TOYKHU J0 TUIOCKOCTH
CriocoObl OMyCTUTD MEPIIEHIUKYIISPHIL: http://eidos.ru/

60 CUMMETpPHUS, CABUT TOYKH I10 NapAJLIIEIbHON
NpAMO

61 CrBur 1o HemapayIeIbHOU NMPSMON, N3MEHEHHE http://www.gotovkege.ru
paccTostHui
Konrponbnas padora "B3anmuoe http://www.ucheba.ru/ege/

62 pacrosoKeHUe NPSMBIX U INIOCKOCTEN B
npocTpaHcTae”
[ToBTOpEHME: Yyroa MEeXIy MPSIMBIMU Ha viddeouroki.net

63 IJIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJIEHOM
TPEyroJibHUKE, TEOpeMa KOCUHYCOB

64 [ToBTOpEHME: YTOI MEKY CKPEIIUBAIOIIIMMUCS http://www.college.ru/
MPSIMBIMU B TIPOCTPAHCTBE

65 ['eomeTpuueckne METObI BBIYMCIEHUS yria http://www.festival. 1 september/




MCXKIAY NPAMBIMHA B MHOI'OI'PAHHUKAX

JIByrpansbiil yroa. CBOMCTBO JIMHENHBIX YIJIOB

66 https://lib.myschool.edu.ru
JIBYTPAHHOTO yTJia
67 IlepnennukynspHele muockoctu. CBoicTBa http://www.uroki.ru/
B3aUMHO IEPIICHIUKYJISIPHBIX IIJIOCKOCTEH https://lib.myschool.edu.ru
[Tpu3Hak nepreHuKyJISIPHOCTH TIOCKOCTEH;
68 TEOpeMa © ?pﬂMOﬁ HEPECCHCHIL AByX . https://lib.myschool.edu.ru
IJIOCKOCTEH MepIeHIUKYIISIPHBIX TPEThEH
IJIOCKOCTH
[IpsMoyronbHBIN Tapaienenumnes; Kyo; http://www.uroki.ru/
69 HU3MEPEHHUs], CBOMCTBA IPSAMOYTOJIBHOTO https://lib.myschool.edu.ru
napajuieNenumnena
70 Teopema o MaroHa M MPSIMOYTOJBLHOTO http://www.college.ru/
napajuieNienumne1a u CieCTBUE U3 Heé
CrepeoMeTpHYeCKUE U TIPUKIIAJAHBIE 3a/1a4H, http://www.festival.1september/
71 CBSI3aHHBIE CO B3aMMHBIM PaCIOJIOKEHUEM
MPSIMBIX U MJIOCKOCTH
[TosTOpEHHUE: CKPEIMBAIOIIUECS TIPSIMBIE, http://www.new.teacher.fio/
72 NapajuleIbHbIe INIOCKOCTH B CTaHIAAPTHBIX
MHOTOT'PaHHHKAX
[Tapa mapayieIbHbIX TUIOCKOCTEH Ha http://eidos.ru/
7 CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSTHHE
MEX Ty CKPEIIUBAOIIUMUCS TTPSIMBIMA B
MIPOCTBIX CUTYAIUSIX
74 PaccrosiHre OT TOUKH 10 MIOCKOCTH, http://www.gotovkege.ru
paccTosiHue OT MPSIMOM 0 TUIOCKOCTH
75 Briuucnenue paccTossHul MEXITY http://www.ucheba.ru/ege/




CKPEIIMBAIOIIUMUCS MPSIMBIMU C TIOMOIIIBIO
MEPIEeHIUKYISIPHOM MII0CKOCTH

TpéxrpaHHblil yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,

viddeouroki.net

76
TEOPEMBI KOCHHYCOB U CHHYCOB JIJISI
TpEXTPAHHOTO yTIia

77 DneMeHThI ChepPUIeCKON TeOMETPHH: http://www.college.ru/
reojie3nyecKue JTMHUN Ha 3emiie

78 Kontposnbnas padota "Y1ibl u pacctosHus" http://www.festival.1september/
Cucremarusanus 3HaHuM "MHOTOrpaHHUK U €T0

79 " . p https://lib.myschool.edu.ru
AJIEMEHTBI

20 [Mupamuna. Buasl nupamun. [lpaBunbHas http://www.uroki.ru/
UpaMuAIa https://lib.myschool.edu.ru
[Tpusma. [Ipsimasi 1 HaKJIOHHAS IPU3MBI.

81 P P P https://lib.myschool.edu.ru
[IpaBunbHas npusma

2 [Ipsmoii napamuienenunen, NpsAMOYyToJIbHbIN http://www.uroki.ru/
napajuiesenumnes, Kyo https://lib.myschool.edu.ru

83 Brimykiibie MHOTOrpaHHUKH. Teopema Ditiepa http://www.college.ru/
Brinykiibie MHOrOrpannuku. Teopema Diinepa. http://www.festival.1september/

84 [IpaBuiIbHBIE U TIOTYTIPABUIIbHBIC
MHOTOTPaHHHUKHU

85 KonTponbras padota "MHororpaHHuku" http://www.new.teacher.fio/

26 [TonsTHE BEeKTOpa HA MJIIOCKOCTH U B http://eidos.ru/
MIPOCTPAHCTBE

87 CymMma BEKTOpOB http://www.gotovkege.ru

88 Pa3zHocTh BEKTOpOB http://www.ucheba.ru/ege/




89 [IpaBuio mapannenenunena 1 viddeouroki.net

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 http://www.college.ru/

91 Paznoxenue BeKTopavl o 6asucy TpéX BEKTOPOB, 1 http://www.festival.1september/
HE JIe)KaIUX B OAHO MJI0CKOCTH

92 CkansipHoe Npou3BEeCHUE 1 https://lib.myschool.edu.ru

93 Borunicnenue yriia Mexay BEKTOpaMu B 1 http://www.uroki.ru/
IIPOCTPAHCTBE https://lib.myschool.edu.ru

94 [IpocrTeitmue 3agauu ¢ BEKTOpaMu 1 https://lib.myschool.edu.ru

95 [Ipocreiimme 3amaun ¢ BEKTOpaMH 1 httn://wva.uroki.ru/

https://lib.myschool.edu.ru

96 [Ipocreiimume 3amaun ¢ BEKTOpaMu 1 http://www.college.ru/

97 [Ipocreitmue 3aga4u ¢ BEKTOpaMu 1 http://www.festival.1september/

98 O06o0011IeHre U cucTeMaTU3alus 3HaHUM 1 http://www.new.teacher.fio/

99 O06001eHne 1 cucTeMaTU3aIus 3HaHUH 1 http://eidos.ru/

100 HToroBas KOHTpOJbHAsA paboTa 1 http://www.gotovkege.ru

101 Hrorosas koHTpobHas paboTa 1 http://www.ucheba.ru/ege/

102 O060011eHne U crucTeMaTu3alus 3HaHu| 1 viddeouroki.net

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




YYEBHO-METOANYECKOE OBECIHHEYHEHUE OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

VYyeOHuk:
I'eometpus, 10 kinacc yriyOneHHbIl ypoBeHb, aBTOphI A.I'.Mep3isik, B.b.ITononckuii, M.C. Sxup,
J.A.Homuposckuii, Mocksa, «IIpocsemenue» , 2020 rog.

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Marematuka: pabouue nmporpaMmmbl: 7 — 11 kiacchl ¢ yriyOJieHHBIM u3ydeHueM matematuku/ A. I'. Mep3nsk, B. b.
[Tonounckuii, M. C. Sxup, E. B. bBynko. — M.: Bentana — I'pad

['eometpust (YrayOneHHbIi ypoBeHb): 10 KIacc : fUIaKTHUECKUE MAaTEPUAITBI : ITOCOOHE TSl yUaITUX s
obmeoOpa3zoBarenbHbIX opranuzainuii / A. I'. Mepsnsk, B. b. [Tonouckwit, E. M. Pabunosuy, M. C. Sxup. — M. :
Benrana-I'pad

MeTonnueckre peKOMeH 1aluu:

K yueonuky «I'eomerpus. 10 kimace» aBTopoB A.I'.Mepainsik, B.b.ITononckuii, M.C. SAxup, I.A. Homuposckuii, Mockaa,
N3natensckuii nientp «Bentana-rpady.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

XpaHunuiie eIUHON KOJIJIEKIUU U(PPOBBIX 00pa30BaTEIbHBIX
peCypcoB, Tae MPEACTaBICH HIUPOKHI BBHIOOpP 3JIEKTPOHHBIX
mocooui

http://school-collection.edu.ru
https://lib.myschool.edu.ru

denepanpHas cucTteMa WHOOPMAITMOHHO-00pa30BaTEIBHBIX

http://wmolow.edu.ru




pecypcoB (MHGOPMAIIMOHHBIH MTOPTAIT)

XpaHWIHIIE WHTEPAKTUBHBIX JJIEKTPOHHBIX 00Pa30BaTEIbHBIX
pecypcos

http://fcior.edu.ru

Martepuansl Uisl U3y4eHUs M MPENOJaBaHUS MATEMaTHUKU B
mkose. TemMatuyeckuii COOpHMK: 4MCIa, JAPOOH, CIOKEHHUE,
BBIYMTAaHUE U 1TIp. TeopeTnueckuil martepual, 3aJadu, WUrpbl,
TECTBI

http://www.numbernut.com/

Konneknust KHHUT, BHICO-JICKIUH, MOI0OPKA 3aHUMATEIbHBIX
Marematnueckux ¢akroB.MHpopmanus o0 onmmmnuamax,
HAYYHBIX IIKOJIaX 110 MareMaTuke. Menuareka

http://www.math.ru

Cerb TBOpUeckux yuuTeneil. Meroandeckue mHOCOOUS IS
yuuTens; — y4eOHO-METOAMYECKHe  IOcOoOus;  CJIOBapu;
CIPAaBOYHHMKH; MOHOrpaduu; y4yeOHUKH; pabouyue TeTpaau;
CTaThU MEPUOANYECKON NeUaTH

http://www.int.ru

«Yuurens.py». llenarornueckue  macrepckue,  HTEepHET-

http://teacher.ru

oOpaszoBanme. JluctanmmonHoe  oOpazoBanue.  Katanor | http://teacher.fio.ru
pecypcoB «B nomoiipb yunuTento»
Kpartkast uctopus mMareMaTHKH: C JIPEBHHUX BpeMeH a0 3moxH | http:/sbiryukova.narod.ru

Bospoxnenus. [Toptpetst 1 6norpadun. CoObITHS U OTKPHITHSA

[IpaBuiibHBIE MHOTOTPAHHUKU: JIFOOOMBITHBIE (DAKThI, UCTOPHS,
npuMmenenne. Teopema Oinepa. I1natroHOBBI U ApXuUMeEnOBbI
tena. buorpaduueckue cBemenus o Ilmatone, Apxumene,
EBKJ’H/II[G U ApYyTuX YUYCHBIX, MMCIOMIUX OTHOLICHUC K TEMC.
MHoOrorpaHHUKHM B UCKYCCTBE M apXUTEKType. 3aHUMAaTelIbHbIC
CBCIACHUA O HCKOTOPBIX JIMHUAX JInann: OIpeCaAcCICHNUA,
mO0OMBITHBIE (DAaKThI, TPUMEPHI HCTONb30BaHus. [ unepbona,
napa0oJia, OJUIMIC, CHHYCOWJA, CHOUpajb, LHUKIOWJA,

http://www.tmn.fio.ru/works/




Kapauouaa

[ToaroroBka K 3K3amMeHamM https://math-ege.sdamgia.ru
http://alexlarin.net

MareMaTHueCKHEe TIOIbI www.etudes.ru

DneKTpoHHAas MIKOJIa «3SHAHUKA» http://znanika.ru/







