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HOACHUTEJIBHAA 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUILUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOIO IHMKIIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (opMUpyeMoe  MpuU  U3YYEHUH
0oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIEMOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH IN€OMETPUUECKUX
3aJa4, YMEHME BBIABHIaTb U  OIPOBEPraTb T'MIIOTE3Bl HETOCPEICTBEHHO
UCITOJIB3YIOTCSl IIPU PELICHUM 3aJad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Lens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIOLIEH MmpeamMeTHol obnactu «MareMmaTtuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCHOHATBHOTO
0o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MaTEMAaTHKH.

[IpropuTeTHBIMM 3a/layaMu Kypca TE€OMETpUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHre NPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aHMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MHUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(GopmMupoBaHue  yMmMeHMs ~ BJaJ€Th  OCHOBHBIMHU  MOHSATHUSMH O
IPOCTPAHCTBEHHBIX (UIypax M HUX OCHOBHBIMU CBOICTBaMHM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YEPTEKax, MOJACIAX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (GopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopmMupoBaHue yMEHHUS BIaJETh METOAAMH JIOKA3aTeNIbCTB W AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJIUTH JIOKa3aTEJIbHBIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJIMMOCTHM  JIOKa3aTelbCTB  IPHU



000CHOBaHUM MAaTEMATHYECKUX YTBEPKIACHUNU U POJIU AKCUOMATUKU B MPOBEJICHUU
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUN, KPUTUYHOCTU MBILIJICHUS, HHTEpeca K U3yUYCHUIO TEOMETPUH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  TPEAMETOB, TMPOSBJICHUS 3aBUCUMOCTEHl W  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCIEAOBAHUSA TOCTPOCHHBIX MOJEINEH,
UHTEPIPETAIMHU TTOTYyUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomerpus» B
10-11 «xmnaccax sBusitoTcsi:  «lIpsiMble M TIJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSMMY, PEJICBAHTHBIMH T€OMETPUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COAECP)KATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pPACTpPEEIEHHBIM O ToJaM OO0Y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO U MOCTYNATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

NOATOTOBUTHh OOYYAIOUIUXCS K MPOJIODKEHUIO HM3YYEHUST MaTeMaTUKU C
yaéToM BbIOOpa Oynymiel mpodeccuu, obecnednBasi MPEEMCTBEHHOCTh MEXIY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
otBoauTcs B 10 kiacce — 102 yaca (3 yaca B HEZIEIHO)



COAEPKAHUE OBYUYEHMUSI.
10 KJIJACC
IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATUS  CTEpeOMETpUU. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIIEJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
NnapajyiebHbIE W CKpelIMBaroIuecs mnpsMble. [Ipu3Haku CKpemuBarommxcs
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILIETBHOCTh TPEX MPAMBIX, MapaICIbHOCTh MPSMO
u 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHAMPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBIMU B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: mapasieiabHble
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadzp, Mapajuielenunes,
MIOCTPOCHUE CEYCHUH.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
IPOCTPAHCTBE, MPSIMbIE MNapAJIIEAbHbIE W MEPHEHIUKYJIAPHBIE K IUJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOopeMa O NpsMOH
NEPNEHIUKYISPHON IJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUryppl Ha  IUIOCKOCTb.
[lepneHAUKYISIpPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
yTOJI, TUHEHHBIN YroJ JBYTPAHHOTO yria. TpEXrpaHHbIi U MHOTOTPAHHBIC YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUkOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: n-yrospHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
[IpoctpancTBennas Tteopema Iludaropa. Ilupammma: n-yronpHas mnHpaMuna,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHel
MPaBWIBHOM nupaMuibl. [IpaBuiIbHBIE MHOTOTPAHHUKM: NPABWJIBHAS NOpU3Ma U
MpaBWIbHAS MHPAMUJA, TpPaBWIbHAs TPEYroJibHAs MNHPAMUJIA W MPABUIbHBIN



TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
JOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IUIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM TMMOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHUpaMUIb,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IIAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio nmapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE
BEKTOPOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOT'O KYPCA
«EOMETPUS» (YIJTYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpa:xaaHcKkoe BoCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHHE O
MaTeMaTH4YeCKUX OCHOBaX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpOLEyp TPaXIAAHCKOTO oOmIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUU C UX
GYHKIUSAMH 1 Ha3HAYCHHUEM;

2) naTpMOTHYEeCKOe BOCIIUTAHUE:

c(hopMHUPOBAHHOCTh POCCUHUCKON TPakKTaHCKOW HACHTUYHOCTH, YBaXKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHE K



JOCTUKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU LIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTHXKEHUN B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
AKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, 3TUYECKOrO IMOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTW)KCHUHM HAYKH U JIESITEIbHOCTHIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUUBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAsd AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1ay, PEIICHUH, PacCCyKICHHM, BOCIIPUUMUYUBOCTh
K MaTEMAaTUYECKUM aCTIEKTaM Pa3JIMYHbIX BHUJIOB UCKYCCTBA;

5) pusuveckoe BocnUTaHHE:

chOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MaTEeMaTUYeCKHWE 3HAHUS B
HMHTEpECcax 3JI0POBOro 1 0e30MmacHOro 0dpasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3I0POBOE THUTaHUE, COAIAHCUPOBAHHBIM PEXKHUM 3aHATUNA H
OTIIbIXa, peryisipHas (u3NYecKass aKTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN JEATEIHLHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYIdy, OCO3HaHHE LIEHHOCTH TPYIOJIOOUs, HWHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESITENIBHOCTH, CBSI3AHHBIM €
MaTEMaTUKOW U €€ MPHIOKEHUS MU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccur W pPeaTnM30BBIBATH COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHIO U
caM000pa30BaHUI0 HAa MPOTHKEHWHW BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAITPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh  JKOJOTUYECKOW KyJIbTYpbl, TOHWMAHUE BIUSHUS
COLMAIIBHO-3KOHOMHMYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOM
Cpellbl, 0OCO3HAHME TJI00AIBHOTO XapaKkTepa HKOJOTUIECKUX MPOOIIEM, OPUCHTAIIUS
HAa TIPUMCHEHHE MATeMAaTUYECKUX 3HAHWWA JUIsl penieHus 3agad B 00JacTu
OKpYXarUIed Cpeapl, IUIAHUPOBAHHUE IIOCTYIIKOB M OLEHKM HMX BO3MOYKHBIX
MOCJICACTBUH JIJTISI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUeE
MaTeMaTUYeCKON HayKd Kak cQepbl YeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
pa3sBUTUS M 3HAYMMOCTH [JIi PAa3BUTUA UMBWIM3ALWU, OBJIAJACHUE S3bIKOM
MAaTEMAaTHKA W MaTEMAaTUYECKOM KYJIbTYpOM KakK CpEICTBOM NO3HAHUS MHPA,



IFOTOBHOCTb OCYIICCTBJIATHL IPOCKTHYIO MW HCCICHOBATCIBbCKYIO ACATCIbHOCTD
HHIWBUAYAJIbHO U B IT'PYIIIIC.

METAINPEIMETHBIE PE3YJIBTATbI
Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE TeHCTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

BBISBJISATE M XapaKTePU30BaTh CYIIECTBCHHBIC NMPU3HAKA MATEMATHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHATUAMH, (OPMYIHUPOBATH
OTIpEeJICIICHHSI TIOHSATHH, YCTAHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS ¥ CPAaBHECHHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3a,

BOCIIpUHMMATh,  (OPMYJIUPOBaTH W  NPEOOpPa3OBBIBATH  CYKJICHUS:
YTBEPANUTEIBHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISBJISATH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOPCUHS
B (pakTax, JaHHBIX, HAOJIOJCHUAX W YTBEPXKICHHSX, MpEAJiaraTh KPUTCPUU JUIS
BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTHBOPCUHH;

JeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W
WHAYKTHBHBIX YMO3aKIIIOUCHUH, YMO3aKIIOUECHUH 110 aHAJIOTHH;

IIPOBOJUTEH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MATEMATHICCKUX YTBEPIKICHUM
(MpsiMble U OT MPOTUBHOTO), BRICTPAUBATh apryMEHTAIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BHIBOIBI;

BbIOMpaTh cmoco® peiieHus y4eOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pelIeHusi, BbIOMpaTh HaumboJee MOAXOIAIUMHA C  Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejabcKkue 1eMCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IO3HAHUA,
dbopmynupoBaTh  BOMPOCH,  (UKCUPYIOIIME  IMPOTHUBOpEYHE,  MpodiIemy,
yCTaHABIMBATh MCKOMOE M JaHHOEe, (GOpMHUpOBATh THIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOAUTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro o0beKTa, sIBIECHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIEHHS W BBIBOJBLI MO pPe3yJbTaTaM
MPOBENEHHOTO  HAOIONIEHUs, WCCIENOBAaHUSA, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIIBUTATH
MPEATIOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISBJIATH JACPUIUTH UH(DOpPMAIUH, TaHHBIX, HEOOXOMUMBIX JIJII OTBETa HA
BOTIPOC U JJISI pEIICHUS 3a/1a4H;



BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HH(POPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPUpPOBaTh HH(POpPMALIMIO, MPEACTABIATh €€ B PA3IMUHBIX (PopMax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYITUPOBATH CYKJICHUSI B COOTBETCTBHUH C YCIOBHUSIMU U
HeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHMsI 3a]laBaTh BOMPOCHI MO CYIIECTBY OOCYXITA€MOW TEMBI,
npoOJeMbl, pelIaeMo 3aJadd, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha TIOMCK
pelIeHns, COIMOCTaBIIATh CBOU CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHUKOB
nuasnora, oOHapy)XKHBaTh Pa3IM4Me W CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
dbopMyITUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTABIATh PE3yJIbTaThl PEIIECHUs 3a/1aud, dKCIIEPUMEHTa, UCCIIeTOBAHNUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOHMpaTh (opMaT BBICTYIUICHHS C YYETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YyHUBepCcAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3aJa4M, BHIOUPATh CIIOCOO pelieHus ¢
y4€TOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATEIIBHOW  peduiekcMn KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JEUCTBUUA M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAACTh
crrocobaMu  CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3yjbrara perieHus
MaTeMaTHYECKOM 3a7a4H;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEUICHUH 3a7ayH,
BHOCUTH KOPPEKTUBHI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3YJIbTATA U U YCIOBUAIM, OOBSICHATH IPUUNHBI
JTOCTVIKEHHST WM HEIOCTH)KEHUS PE3YyJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY.



CoBmecTHas 1eATEJIbHOCTD:

MOHUMATh M MCMOJb30BAaTh MPEUMYILECTBA KOMAHAHONW U MHAMBUAYATbHOMU
paboThl MpU pelIeHHH YYeOHbIX 3ajad, HOPUHUMATh LeJlb COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM padOThI, paclpeiensTh
BUJIBI PabOT, JOTrOBapuBaThCS, OOCYXKIaTh TMIPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (GopMax paboTsl (00CYXJeHUs, OOMEH MHEHUIA,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATH CBOU JEUCTBHUS C APYTrMMHU Yi€HaMU KOMAaHJbI, OLEHUBAaTh
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

HNPEJMETHBIE PE3YJIBTATBI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

e CBOOOJIHO OIIEPUPOBATh OCHOBHBIMH TIOHATHSIMU CTEPEOMETPUU TIPH
pEIICHUH 3a7a4 U MPOBEJICHUH MaTeMaTHUYECKUX PACCyKICHUM;

® MPUMEHATH aKCHOMBI CTEPEOMETPHM M CJICACTBUS U3 HUX NPU PCIICHUH
reOMETPUUECKHUX 3a/1a4;

e KiIaccU(PUIMPOBATh B3aMMHOE PACIOJOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE;

® CBOOOJIHO OINEpUPOBATh TOHATHSAMH, CBS3aHHBIMM C yIJlaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSMON U
TUIOCKOCTBIO;

® CBOOOJIHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUbI MHOTOIPAHHUKOB (MpHU3Ma,
UpaMuIa, MPSMOYTOJIbHBIN Mapalienenunen, Kyo);

e KimaccupuIMpoOBaTH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBAaHUA  JUIS
KJIaCCH(UKAITIH;

® CBOOOJIHO OMNEPUPOBATH TOHATHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPAaHHUKOB TTIOCKOCTBIO;

® BBITIOJIHATH napajieabHOe, IIEHTPAJILHOE u OpPTOTOHATBHOE
IPOEKTUPOBaHKE (UTYP HA TJIOCKOCTh, BBITIONHATH M300pakeHus puryp
Ha TUIOCKOCTH;

® CTPOUTH CEUEHUS MHOTOTPAHHUKOB PA3IUYHBIMH METOJAMU, BBITIOIHSTH
(BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

® BBYNCIATh IUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
MMpaMUJia), FEOMETPUUECKUX TeJ C MPUMEHEHUEM (HOPMYI;



CBOOOJIHO OTNEPUPOBATH MOHITUSMU: CHMMETPHUSI B MPOCTPAHCTBE, IIEHTD,
OCh M IUIOCKOCTh CUMMETPHUHU, LEHTP, OChb U IUIOCKOCTh CHUMMETPUHU
durypsi;

CBOOOJIHO OINEpPUPOBATH MOHSATHUAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpAMHATAM B MPOCTPAHCTBE;

BBITIOJIHATH ACHUCTBUA HaJl BEKTOPaMUu;

pelarh 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOUIEHHN U
HaXO0XJIECHUE TE€OMETPUYECKUX BEIUYMH, MPUMEHSS] HU3BECTHBIE METOMBI
IpU PEHICHUM MAaTEMAaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’)KHOCTH;

NPUMEHSATh NPOCTEHIINE TPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOpPa30BBIBATh M HWHTEPIPETUPOBATH HH(OOPMALUIO O
POCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, MpencTaBICHHYIO Ha
YepTexax U pUCYyHKaXx;

NPUMEHSTh TOJYYECHHbIE 3HAHUS Ha TMPAKTUKE: CPAaBHUBATh W
AHAJIU3UPOBATH PEaAJIbHbIC CUTYAIlMU, NPUMEHSITh W3YYEHHBIC MOHSTHUS B
nporecce MOMCKa  pElIeHHs  MaTeMaTH4YecKH  CchOpMYITUPOBAHHOU
npo0JIeMbl, MOJEIUPOBATh pEalbHbIe CUTyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BaTh MOCTPOCHHBIE MOJEIU C UCIOJIb30BAHUEM TI'€OMETPHUECKUX
NOHSATHM W TEOpeM, ammaparta aareOpbl, pemath MPakTHYEeCKUE 3ajadd,
CBS3aHHBIE C HAXO0K/ICHHUEM T€OMETPUUECKUX BEJINYUH;

UMETh TIPEACTaBICHUS OO0 OCHOBHBIX AdTamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.

K xonity 11 kiacca oOyJaromuiicst HAy9uTCS:

CBOOOJTHO OIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IIHJIMHIPUYECKOMH,
KOHUYECKOM U cepuvecKoll IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
TIOJTYYCHHS;

OTIepUPOBATH MOHSATUSMH, CBSI3aHHBIMHU C TEJIAMH BPAICHUS: IIMIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tella BpamieHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CITIOCOOBI TIOJYYCHHUS TEJ BPAIICHHS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIIONIOKEHUE CHEPhI U MIIOCKOCTH;
BBIYUCTISITh BEIMYWHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIlCHWUS,
00BEMBI W TUIONIAA TIOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJI BPAIICHHS,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTEPUPOBATH MOHATHUSMH, CBSI3AHHBIMH C KOMOWHAIMSIMHU Tl
BpallleHWs] ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U



OMHUCaHHBIN 0KOJI0 cdepsl, chepa, BOUCAHHASS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXKAY IUIOMIAAsIMHU MTOBEPXHOCTEN U 00BEMaMuU
IMOJOOHBIX TEI;

u3o0paxaTh wu3y4daeMble (UTYpHI, BBIMOJHATh (BBIHOCHBIE) IUIOCKHE
YepTeX U U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

U3BJICKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, MNpencTaBICHHYIO Ha
YepTekax U pucCyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
periaTh TEOMETPUUECKUE 3a/1a4i Ha BBIYUCIICHUE YTIIOB MEXY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUYMCIIEHHUE PACCTOSIHUW OT TOYKH O IUIOCKOCTH, B
11eJI0M, Ha TPUMEHECHHE BEKTOPHO-KOOPAMHATHOTO METOIa TIPH PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHATHUSMH, CBS3aHHBIMH C JBIJKCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKEHUM;

BBITMIOJHATh M300paKeHUs] MHOTOTPAaHHMKOB U Tl BpallleHUs Mpu
napajieIbHOM [E€pEeHOCE, LEHTPAJIbHOM CUMMETPUHU, 3€pKajIbHOMN
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSAMOU, IpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHUS MHOTOTPAaHHUKOB WM TEJ BpAILECHUS: CEUYCHHs LUIIUHIpA
(mapajuiesIbHO U TIEPIICHANKYJISIPHO OCH), CEUCHUSI KOHYca (TapajuieibHbIe
OCHOBAHUIO U IPOXOJSIINE YEPE3 BEPUINHY), CEUCHUS 1I1apa;
UCIIOJIB30BAaTh METOJIbl TOCTPOEHUS CEUEHHI: METOJ CJIEAOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TE€OMETpUYeCKrue (PaKThl I PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANoJIaralolinX HECKOJbKO MIArOB PEIICHHS, €CIH YCIOBHS
IIPUMEHCHHMS 33JI1aHbI B SIBHOK W HESIBHOU opme;

pemaTh 3ajJayd Ha J10Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLIEHUW U
HAXOXKJICHHE T€OMETPUUYECKUX BEJIUYHH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh  TOJIyYEHHbIE  3HAHUSI HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3HPOBATH U OLICHUBATh PEAJIbHbIE CUTYAllMU, IPUMEHSATHh NU3YUEHHBIE
MOHSATUS, TEOPEMbI, CBOHCTBA B  MpOIECCE [OUCKA  PEIICHUS
MareMaTH4ecku  CcOpMyJIUMpOBAaHHOM  MpPOOJIEMbl,  MOJEIUPOBATH
peanbHble CUTyallUM Ha SI3bIKE T'€OMETPHUH, HCCIEI0BATH MOCTPOEHHBIE



MOJEIA C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IIOHATUM U TEOpEM,
anmapara anreOpbl, pelmaTh NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HaXO0XXJIECHUEM I€OMETPUUECKUX BEIUYUH;

UMETh MPEACTABICHHUS 00 OCHOBHBIX A3Talax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTH (GyHAAMEHTA PA3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
https: k.1c.
1 BBenenue B ctepeomMeTpuio 23 4 oS //u.ro L
http://fcior.edu.ru
B
9 3aMMHOE PACIIOJIOKEHUE TIPSMBIX B 6 L https://urok.1c.ru/
MIPOCTPAHCTBE
3 [TapamiensHOCTE NPSMBIX U IJIOCKOCTEN B 8 1 https://urok.1c.ru/
MPOCTPAHCTBE http://fcior.edu.ru
4 [TeprieHAMKYISAPHOCTD MPSIMBIX U o5 1 https://urok.1c.ru/
IJIOCKOCTEMN B MPOCTPAHCTBE http://fcior.edu.ru
5 VYTIBl 1 paccTOSTHUS 16 https://urok.1c.ru/
https://urok.1c.ru/
6 MHororpaHHuKH 7 1 http://fcior.edu.ru
http://www.fipi.ru/
7 BekTopsl B mpocTpaHcTBE 12 1 https://urok.1c.ru/
https://urok.1lc.ru/
[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus )
8 . 5 http://fcior.edu.ru
3HAHUH -
http://www.fipi.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 9



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
http://fcior.edu.ru/
https://urok.1c.ru/
http://fcior.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoamnuecTBOo 4acoB 1 DJIeKTPOHHBbIE
aTa
KoHTpoJb- IIpaxkTn- nuppoBbie
Ne i/ Tema ypoka P P usyye- bp
Bcero HbIe pado- yecKkune st o0pa3oBaTe/bHbIE
ThI padoTsl pecypcbl
OcHoBHBIE TIpaBUJIa U300pAKEHUS HA PUCYHKE
1 IJIOCKOCTH, MapalyIeNbHbIX MPSIMBIX (OTPE3KOB), 1 https://urok.1c.ru/
CEpeMHBI OTPEe3Ka
[TonsaTus crepeomMeTpun: TOUKa, IpsiMa,
MJIOCKOCTH, MPOCTpaHCcTBO. OCHOBHBIE TTpaBUIa
https://urok.1c.ru/
2 n300paXkeHusl Ha PUCYHKE TIOCKOCTH, 1 _
http://fcior.edu.ru
MapajuieIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTus: nepecekaromyecs MIOCKOCTH
’ https://urok.1c.ru/
3 MepeceKaroIuecs mpsiMasi ¥ TNIOCKOCTb; 1 _
http://fcior.edu.ru
MOJIYIIPOCTPAHCTBO
[TonsTus: nepecekaronuecs MIOCKOCTH,
4 TEPECEKAIOIIUECS TIPSIMast U ITIOCKOCTB; 1 https://urok.1c.ru/
MOJYITPOCTPAHCTBO
MHororpaHHUKH, U300paKEHHUE MTPOCTEHIITIX
5 b 1 1 https://urok.1c.ru/
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIIECTB YIOIINUX
poctp M ym y http://fcior.edu.ru
00BEKTOB
MHororpaHHUKH, H300paskeHne MPOCTEUIITNX
MPOCTPAHCTBEHHBIX (PUTYp, HECYIISCTBYIOIINX
6 poctp buryp, ym y 1 https://urok.1c.ru/

00BEKTOB



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

AKCHOMEI CTCPCOMCTPHHU U MCPBLIC CIICACTBUSA U3

7 https://urok.1c.ru/
HUX
8 AKCHOMBI CTEPEOMETPHUH U TIEPBHIC CICIICTBUS U3 https://urok 1.1/
HUX
AKCHOMBI CTEPEOMETPHUH U TIEPBHIE CICIICTBUS U3
HuX. CriocoObI 3a1aHUS PSMBIX ¥ IJIOCKOCTEH B
9 https://urok.1c.ru/
npocTtpancTBe. O603HAUCHUS IPSAMBIX U
IIJIOCKOCTEMN
N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux péopa. https://urok.1c.ru/
10-13 N300pakenue nepecedeHus MoTydeHHBIX
TuTockocTel. PackpammBaHie MOCTPOSHHBIX http://www.fipi.ru/
CE€UYEHU pa3HBIMHU [IBETAMH
14 MeTto crie1oB AJist MOCTPOCHUSI CEUSHUI https://urok.1c.ru/
15-16 Merton cneoB sl MOCTPOEHUS CEUCHUH. https://urok.1c.ru/
CBolicTBa nepeceyeHrid MPSIMbIX U IIOCKOCTEN http://fcior.edu.ru
[TocTpoenune ceueHuii B mupamu/ie, Kyoe rmo Tpém hitps://urok. 1e.ru/
17-20 To4ykaM Ha p&opax. Co3aaHue BEBIHOCHBIX i . .
YyepTeKel M 3aliCh IAroB MOCTPOEHUS http:/fwww.fipi.ru/
[ToBTOpenue mnanumeTpun: Teopema o
21 MPOTIOPIMOHATBHBIX OTpe3kax. [lomooue https://urok.1c.ru/
TPEYTrOJIbHUKOB
IToBTOpenue mianumerpun: Teopema MeHenasl.
22 Pacuetsl B ceueHUsIX Ha BBIHOCHBIX YEPTEKAX. https://urok.1c.ru/
Hcropus pa3BUTHS MIIAHUMETPUU U CTEPEOMETPUU
KonTponpHast paboTa "AKCHOMBI CTEPEOMETPHH.
23 Ceuenus"



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

24

B3anMHOe€ pacnoiokeHue NpsMbIX B
npocTtpancTse. CKpenuBaomuecs npsiMbie.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamtenpHbIe IPSIMBIE B IPOCTPAHCTBE

https://urok.1c.ru/

25

Teopema 0 CylmeCcTBOBaHUM U €INHCTBEHHOCTH
IPSIMOM NapAJIJIENbHON TaHHOM IPSIMOM,
MIPOXOJAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kalllew Ha JaHHOM npsMou. Jlemma o
MEPECCYECHUH NaPAIIIEIBHBIX IPSIMBIX INIOCKOCTHIO

https://urok.1c.ru/

http://www.fipi.ru/

26

[TapamtenpHOCTB TpeX NpsAMBIX. TeopeMa o TpEx
MapajuIeIbHbIX MPsAMBIX. Teopema o
CKPELIUBAOIINXCS MPSAMBIX

https://urok.1c.ru/

27

[MapannensHoe mpoexTrpoBanne. OCHOBHBIE
CBOWCTBA MApAJUICTHLHOTO MPOCKTUPOBAHMUSL.
N3obpaxenune pa3HbiX (pUryp B mapamuieabHON
MIPOESKITUH

https://urok.1c.ru/

28

lenTpanbHas npoekusa. Yrou ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOJ MEX]LY
MPSIMBIMU

https://urok.1c.ru/

29

3amaun Ha JOKa3aTeNIbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE

https://urok.1c.ru/

http://www.fipi.ru/

30

[ToHsaTHS: MapaICIBHOCTD MPSAMOM M TUIOCKOCTH B
npocTpancTBe. [Ipu3HaK mapawieIbHOCTH MPSIMOM
U miockocTy. CBOMCTBa MapaJyIeTIbHOCTH MPSIMOI

H TIOCKOCTH

https://urok.1c.ru/

31

FGOMeTpI/ILIeCKI/Ie 3aJa4M Ha BBIYUCIICHUC U
A0Ka3aTeJIbCTBO, CBA3AaHHBIC C MTAPAJIIICIIbHOCTBIO
NpsAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/

[TocTpoenue ceueHust, IPOXOIAIIETO Yepe3

https://urok.1c.ru/

32 L[aHHyio HpSIM}:IO Ha q?pTeme u Hapfumeanoro hitp:www. fipi.ru
npyroi npsmoi. Pacuér otHomeHui
[TapannensHas npoeKuusi, IPUMEHEHUE IS

33 MTOCTPOCHHSI CEYCHHH KyOa U MapaiiesieuIe/a. https://urok.1c.ru/
CBoiicTBa mapayiyiesienuneaa U Npu3Mbl

34 [TapannenbHbIe TIIOCKOCTH. Hpm}iam https://urok. 1c.ru/
MapajIeTbHOCTH JIBYX TUIOCKOCTEH
TeopeMa o0 mapajuIeIbHOCTH U €JUHCTBEHHOCTH

35 TUTOCKOCTH, TPOXOSIIEH YEPE3 TOUKY, HE https://u rok.1_c.|_ru/
TIPUHAIICIKATYFO TAHHOM MJIOCKOCTH H CJIC/ICTBHS http://www.fipi.ru/
n3 Hee
CBoiicTBa napajIeabHbIX INIOCKOCTEN: O

36 MapaJyIEIbHOCTH MPSIMBIX IEPECEUCHUS TTPU https://urok.1c.ru/
MEPECCUEHUH IBYX MapauIeIbHBIX IOCKOCTEH http://www.fipi.ru/
TpeTbei
CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH: 00
OTPE3KaAX NapaJICIbHBIX IPSIMBIX, 3aAKIFOYEHHBIX

37 MEX/Ty TapaljIeTbHBIMU MIIOCKOCTSIMH; O https://urok.1c.ru/
MEePECECYCHUH IPSIMO C IByMsI NTapajuIeIbHbIMU
IJIOCKOCTSIMHU
[ToBTopenue: Teopema [Tucaropa Ha miaockocTH.

38 [ToBTOpEHUE: TPUTOHOMETPUS IIPSAMOYTOJIBHOTO https://urok.1c.ru/
TpPEYroJibHUKA

39 CpoiicTBa Ky0a U IPSIMOYT'OJILHOTO https://urok.1c.ru/
napauiesienunea http://www.fipi.ru/

40 Brruncnenue AnuH OTpe3KoB B KyOe U https://urok 1.1/

IpsAMOYT'OJIbHOM IAapaJlJICIICTIUIICAC



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

[lepneHMKYIAPHOCTD NPSMOM U TUIOCKOCTH.

41-42 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U https://urok.1c.ru/
IUIOCKOCTH
Teopema o cyIIeCTBOBAaHHUH U SIUHCTBECHHOCTH

43 P . = . https://urok.1c.ru/
MPSIMOM, IPOXOIAIICH Yyepe3 TOUKY IIPOCTPaHCTBA . .

P P . P Y poctp http://www.fipi.ru/

Y TIEPIEHIUKYISAPHOHN K IIIOCKOCTH
IInockocTy u neprneHAUKYISIPHBIE UM IPSIMBIEC B

44-45 P P P https://urok.1c.ru/
MHOTOTpaHHUKaxX
Ilepnenaukynsap u HakinoHHas. [locTtpoenue

46-47 p yip R https://urok.1c.ru/
MEePIEHIUKYIISIPA U3 TOUYKH HA MPSAMYIO
Teopema o TpéX mmepneHIuKYIIIpax (IpsaMas u ..

48-49 P P P yaApax (11p http://www.fipi.ru/
oOpatHast)

50 Yroa Mexay CKpelBatoIMMUCS TPIMbIMHU https://urok.1c.ru/
[Towck meprneHANKYISIPHBIX MPSMBIX ¢ TIOMOIIBIO

51 p yip p . https://urok.1c.ru/
MEePIEHINKYJISIPHBIX ITIOCKOCTEH

52 OpToroHanabHOE MPOCKTUPOBAHUE https://urok.1c.ru/
ITocTpoenue ceueHuit Kyoa, IprU3MBI, IPABHILHOM

53-54 P Y p P https://urok.1c.ru/
MMUPAMHU/IBI C TIOMOIIIBIO OPTOTOHAILHOM TTPOCKITUN
CummeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO

55 mI0cKoCTH. IlmockocT cuMMeTpuii B https://urok.1c.ru/
MHOTOTpaHHUKaX
[Ipu3HaK neprIeHIUKYISIPHOCTH IPSIMOU U

56 p p yip p https://urok.1c.ru/
TJIOCKOCTH KakK CIIEJCTBUE CHMMETPUHN
[IpaBuibHbIC MHOTOTpaHHUKH. PacyéT paccTosHuii
OT TOYKH JI0 TUIOCKOCTU. CIIOCOOBI OIYCTHTh

: Y https://urok.1c.ru/
57-58 MEPIEHIUKYIIAPBl: CHMMETPHS, CIBUT TOUKH 10

NapajuieIbHON IPSMOU

http://www.fipi.ru/



https://urok.1c.ru/
https://urok.1c.ru/

CnBur 1o HenmapayyIeJIbHOU MPSMOMN, U3MEHEHHE

59 N https://urok.1c.ru/
paccTosiHui
KonurpoisHas padora "B3anMHoe pacooxeHne

60 P P o P " https://urok.1c.ru/
MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTBE
[ToBTOpEHME: yroy MEeX Iy NPSIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B IIPOU3BOJILHOM

61 1P P p - https://urok.1c.ru/
TPEeYTroJbLHUKE, TeOpeMa KocuHycoB. [loBTopenune: .

peyr > TEOP Y P http://www.fipi.ru/

YTOJI MEXIY CKPEITUBAIOIINUMUCS TPSIMBIMU B
MPOCTPAHCTBE
I'eoMeTprueckre METOAbI BEIYUCIECHUS yIiia

62 p yr https://urok.1c.ru/
MEXy IPSMBIMA B MHOTOTpaHHUKAX

Byrpa”HHEIA yroyi. CBONUCTBO JIHMHENHBIX VIJIOB

63 JlByrp T r https://urok.1c.ru/
JBYTPAHHOTO yria
IlepnenmukyiasgpHEIe II0OCKOCTU. CBOYMICTBA

64 p yip i https://urok.1c.ru/
B3aMMHO NEPHEHIUKYISPHBIX TIIOCKOCTEN
[Ipu3Hak neprneHIuKyIIPHOCTH TIOCKOCTEN;

65 o . https://urok.1c.ru/
TeopeMa O IPSIMOH IepeceueHs IBYX IIOCKOCTEH ..

p P p . yx http://www.fipi.ru/

MEePIECHANKYIISIPHBIX TPEThEH MIIOCKOCTH
[IpssMOYTOIBHBIN MMapasuIeNenuIe; Kyo;

66 U3MEpPEHMSI, CBOMCTBA MPAMOYTOJIbHOTO https://urok.1c.ru/
napasiesenueaa
TeopeMa 0 IHMAaroHaJIM IPSIMOYTOJIHLHOTO

67 P P r . https://urok.1c.ru/
napajuiesienuIea v cJeICTBUe U3 Heé
CrepeomeTpuyecKkre U MPUKIIAIHbIC 3aa4H,
CBSI3aHHBIE CO B3aUMHBIM PaCOJIOKEHUEM

68 MPSIMBIX U IJIOCKOCTH https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/

69

[ToBTOpEHME: CKpENIUBAOIIUECS MPSIMBbIE,
napajuieJIbHbIe TUIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAaX

https://urok.1c.ru/

70

[Tapa napayenbHbIX IJI0CKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEXKITY
CKPEIIUBAIOIIMMHUCS IPSIMBIMH B IIPOCTHIX
CUTYaIHIX

http://www.fipi.ru/

71

PaccrosiHMe OT TOYKM 10 TUIOCKOCTH, PACCTOSIHHUE
OT IPSIMOM JI0 TIIOCKOCTH

https://urok.1c.ru/

72

Brruncnenue paccTosHu MExX Ty
CKPELIUBAOIIMMUCS IPSIMBIMU C IIOMOIIIBIO
MEPIEHIUKYISIPHON INTIOCKOCTH

https://urok.1c.ru/

73

TpéXrpaHHbIid yroj, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO

yria

https://urok.1c.ru/

http://www.fipi.ru/

74

DneMeHTHI C(hepUIeCKO TeOMEeTPHH:
reoJIe3UYEeCcKue JINHUYU Ha 3emiie

https://urok.1c.ru/

75

KontponsHas padota "Yribsl u paccTossaus"

76

CucreMaru3zanus 3HaHUM "MHOTOTpaHHUK U €T0
SJIEMEHTHI"

https://urok.1c.ru/

77

ITupamuga. Bunel nupamun. [IpasunsHas
nupamMua

https://urok.1c.ru/

78

[Tpusma. [Ipsmas v HaKJIOHHAS TIPU3MBI.
[IpaBunbHas mpu3zmMa

https://urok.1c.ru/

79

[IpsiMoit mapajutenenunes, NpsMoyroabHbIi
napasiesenunes, Kyo

https://urok.1c.ru/

80

Beinykiibie MHOrorpanHuku. Teopema Oitiepa

https://urok.1c.ru/



https://urok.1c.ru/

Brinykiibie MHOrorpanHuku. Teopema Dinepa.

https://urok.1c.ru/

81 [IpaBunbHBIE U TOTYIPABUIbHBIE MHOTOTPAHHUKHI 1 http://www.fipi.ru/
82 KonTtposneHas padota "MHOrOrpanHuKHN" 1
83 [lonsiTHE BEKTOpA HA MJIOCKOCTH U B IPOCTPAHCTBE 1 https://urok.1c.ru/
84 CymMa BEKTOpPOB 1 https://urok.1c.ru/
85 PaznocTh BekTOpOB 1 https://urok.1c.ru/
86 [TpaBwiio napasurenenumena 1 https://urok.1c.ru/
87 YMHOXeHHEe BEKTOpa Ha YUCIIO 1 https://urok.1c.ru/
88 Paznoxenne BeKTOpil 1o 6a3ucy TpEX BEKTOPOB, 1 https://urok. 1e.ru/
HE JIOKAIINX B OJTHOU TIIOCKOCTH
89 CkansipHO€ NTPOU3BE/ICHUE 1 https://urok.1c.ru/
90 Berarcnenue yriia Mex 1y BEKTOpaMu B 1 https://urok.1c.ru/
MPOCTPAHCTBE
91-94 [IpocTeitmme 3aga4u ¢ BEKTOpaMHU 4 E::;S///x\;lowk;;% /
95-96 O0001IeHne U cucTEMaTU3aINs 3HAHUN 2 https://urok.1c.ru/
97 Hrorosas koHTpoJIbHAS paboTa
98 Hroropas koHTpoJIbHAs paboTa
http://www.fipi.ru/
99-102 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://urok.1c.ru/
https://urok.1c.ru/
http://www.fipi.ru/

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

VYyeOnuk. 'eomerpust 10-11 k1. Aranacsan JI. C. u ap.
METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
Meroauueckue pekomenaanuu. 10-11 knaccsl (k yueonuky Aranacsu JI. C. u
7ip.)
MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://www.fipi.ru/
http://www.ege.edu.ru/
http://resh.edu.ru/
math-ege.sdamgia.ru

https://urok.1c.ru/

http://fcior.edu.ru

I'eomerpuueckuii moprain http://www.neive.by.ru/

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


http://fcior.edu.ru/
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw

