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HOACHUTEJIBHAA 3AIIUCKA

'eometpust sBisieTcss ONHMUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIIHErO
oOwero oOpa3zoBaHusl, TaK Kak 00€CreYMBaeT BO3MOKHOCTh U3yUYEHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M NPEAMETOB T'YMAHUTAPHOIO IHUKIIA.
[lockonbKy  JOrM4Yeckoe  MbllIIeHHe,  (QopMupyemoe  Ipu W3yYEHUH
0Oy4YaromMUMHCS TOHATUMHBIX OCHOB T'€OMETPUH, IPU JOKA3ATEIbCTBE TEOPEM U
IIOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PEIICHUH F€OMETPUYECKHX
3aJa4, YMEHHE BBIIBUTaTb W OINPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTH
dbu3nYecKknx 3aaad.

Llens ocBoeHust mporpaMMmbl yueOHOro kypca «I'eomerpusi» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAUBUAYAJIbHBIX CHOCOOHOCTEH OOydalomMxcs Mpu
U3YYEHHH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHOM obnactu «MaTemaTuka u
uHbopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTU  NPHUOOpPETeHHS U
UCIIONIb30BaHUs Oojiee TayOOKMX TE€OMETPUYECKUMX 3HAHUW U JCHCTBUM,
cnenuUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO NpodheCCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMAaTHKHU.

[IpuopureTHpIMH 3ajayaMu Kypca TE€OMETPUM Ha YIIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMY U YCUIIMBAIOLIUMH Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

pacIIMpeHre NPEACTABICHHUS O TE€OMETPUH KaK 4aCTH MHPOBON KYJIbTYpHI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBS3H F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEJICTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BXHEHIIMX MAaTEMaTHYECKUX MOJEIAX, MO3BOJIIOIIMX OINMCBHIBATH W H3ydaTh
pa3HbIE SBJICHUSA OKPY’KAIOIIET0 MUPA, 3HAHUE NOHITUITHOTO anmapara 1o pasaeiy
«CtepeoMeTpus» yueOHOIro Kypca reOMeTpUH;

(GopmMupoBaHue  yMeHHs ~ BIAJAE€Tb  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UI'YypaX M HX OCHOBHBIMM CBONCTBAaMH, 3HAHUE TEOPEM,
dopMyn M yMeHHE HUX MPUMEHATb, YMEHHs JO0Ka3blBaTh TEOPEMBbl M HaXOJIUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHNs 3a/1a4;

(opMupoBaHUE YMEHHs paclo3HaBaTh Ha YepTekax, MOJIEISIX U B PEabHOM
MHpE MHOTOIPaHHUKM M Teja BpalleHUsA, KOHCTPYMPOBAThb T'€OMETPUUYECKHUE
MOJENIH;

(dopMupoBaHUE MOHUMAHUS BO3MOXHOCTH aKCHMOMATUYECKOTO IMOCTPOCHHUS
MaTeMaTHUYECKUX TEOpHi, (pOopMHUpOBaAaHHE MOHHWMAHUS POJM AKCMOMATUKU TPHU
MIPOBEJICHUY PACCYKICHUM;

dopmMupoBaHue yMEHHs BJIaJe€Th METOJAaMHU J0Ka3aTeIbCTB M aJTOPUTMOB
pelmeHns, YMEHHUsI UX NPUMEHATH, IPOBOJINUTH TOKA3aTEIbHBIC PACCYXACHUS B
XOJI€ pELICHUs CTEPEOMETPUUECKUX 3a1a4d U 3aJ1a4 C IPAKTHYECKUM COAEPKaHUEM,
(opMHpOBaHUE MPEACTABICHUS O HEOOXOJIMMOCTH JI0Ka3aTeNIbCTB MPHU



000CHOBaHUM MAaTEeMAaTHYECKUX YTBEPKICHUM U PO aKCUOMATUKH B MPOBEICHUU
JEYKTUBHBIX PACCYKJICHUII;

pa3BUTHE H COBEPIICHCTBOBAHME HHTEJUICKTYaJIbHBIX M  TBOPUYECKUX
CrOCOOHOCTEM 00YyYarOIMMXCs, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTH MBIILICHUS, MHTEPECA K U3YUCHUIO T€OMETPHUU;

dbopmupoBaHue (PyHKIMOHAIBHOW TPAMOTHOCTU, PEJIEBAHTHOM T'€OMETPHH:
YMEHHUS Ppaclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHSITUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYalMSIX W NPH U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, TPOSBJICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS DPEATbHBIX CUTYallUi, HCCIECIOBAHUS TOCTPOCHHBIX MOJEINEH,
MHTEPIPETAIMHU TTOTYUYCHHBIX PE3YIIbTaTOB.

OCHOBHBIMH COJIEp)KATEIBHBIMU JIMHUSMH y4eOHOro Kypca «I['eomerpusi» B
10-11 xnaccax siBnsrotcsi: «[IpsiMble U MIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukny, «Tema Bpamenus», «BekToppl ¥  KOOpJAWHATHI B
IPOCTPAHCTBEY, «/[BMKEHUSI B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpebOoBaHHEe «yMETh ONEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMU F€OMETPUHU Ha YriyOa€HHOM ypoBHE oOydeHus B 10
KJIacce, OTHOCHUTCSI KO BCEM COJIEp)KaTeJIbHBIM JIMHUAM Yy4eOHOro Kypca, a
dbopMupoBaHUE  JIOTMUECKMX yMEHHUH  pachpeiensercs He TOJIbKO IO
coJiep KaTeNbHbIM JIMHUSIM, HO U TI0 TojaM oOydenus. ConepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHoil pabouyeit
IpPOrpaMMbl, paclpeleEHHbIM MO0 TrojaM OOYyYeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOIIPOCaM O0yYarOIIHeCs
oOpamaiuch HEOJHOKpaTHO. OTO TO3BOJSIET OpPraHU30BaTh  OBJIAJICHUE
T€OMETPUUYECKUMU MOHSATUSIMU M HABBIKAMU IOCJIEI0BATEIBHO U TIOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKIIIOUATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4YarOUIUXCsl, PACIIUpss U yrayomsis
e€, o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBA3H.

[lepexon K M3Y4YEHHIO TEOMETPUM HA YTIAyOJIEHHOM YpPOBHE TIO3BOJISET:

co371aTh yCJIOBHS I quddepeHanum 00ydeHHsI, TOCTPOSHUS
WHIUBUIYATbHBIX  00pa30BaTeIbHBIX MPOTPaMM, OOECHEYHUTh YIIIYOJIEHHOE
M3y4YeHHE TEOMETPHUH KaK COCTABIISIIONICH yueOHOro mpeamera «MaremaTtukay;

MOJIFOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaétoM BbIOOpa Oynymiel mpodeccun, oOecrednBas MPEEMCTBEHHOCTh MEXKIY
o0muM 1 mpodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOTO Kypca «l'eomeTpusi» Ha yYIIIyOJIEHHOM YpPOBHE
orBogutcsa B 10 xmacce — 102 waca (3 yaca B Henemo).



COIAEPKXAHUE OBYYEHUA

IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIEC TIOHATHS CTepeoMeTpuu. Touka, MmpsiMasi, TIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00 aKCHOMAaTHYECKOM
MIOCTPOEHUM CTEPEOMETPHUU: AKCHUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3anmHoe pacnoioxkeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaUIEIbHbBIE U CKPEIIMBAIOIIUECS TIPSMBIE.
[Tpu3Haky ckpemmBaromuxcs npsmeix. [lapaienbHOCTh OPSIMBIX U TUNIOCKOCTEN B MIPOCTPAHCTBE: NMapaJUIeIbHbIC MPSIMBbIE
B MPOCTPAHCTBE, NApPaJUIEIBbHOCTh TPEX MPSAMBIX, MAPAJUIEIIBHOCTh NPSIMOM M IUIOCKOCTH. [lapamiensHOe W LEHTpaIbHOE
pPOEKTUpOBaHUEe, n3obpaxxkenue uryp. OCHOBHBIE CBOMCTBA MapajuIeIbHOTO MpoekTupoBaHus. M3o0paxenue Guryp B
napajyjiebHOW TPOEKIUU. YTJIbI C COHANpPaBICHHBIMU CTOPOHAMM, YroJd MEXIy TMpPSIMbBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh IUIOCKOCTEHN: MapajuledbHblE IUIOCKOCTH, CBOMCTBA MapajUieNbHbIX IulockocTed. IIpocteitmme
POCTPAHCTBEHHBIE (PUTYPHI HA TJIOCKOCTU: TETPAdAP, MapajieJenunes, IoOCTPOCHUE CEYEHU M.

[lepneHAUKYISPHOCTD NMPAMON U MJIOCKOCTH: MEPIEHIUKYJISIPHBIE MIPSMbIE B IPOCTPAHCTBE, MPSAMbIE Mapajlie/ibHbIC
U TEpHEHIUKYISAPHbIE K IUIOCKOCTH, NPU3HAK MEPHEHAUKYISIPHOCTH MPSAMOW M IUIOCKOCTH, TEOpEMa O MPSIMOi
NEPHEHIUKYISAPHON TIOCKOCTH. OpTOroHaNbHOE MPOEKTUpOBaHUE. llepneHauKysip U HaKJIOHHbIE: PACCTOSIHUE OT TOYKH
70 TJIOCKOCTH, PACCTOSHUE OT MPSMON JO0 IUIOCKOCTH, TPOEKIHsS (QUTYphl Ha IUIOCKOCTh. [leprneHIuKynspHOCTD
IJIOCKOCTEW: TIPU3HAK NEPIECHAUKYIIPHOCTH ABYX IJIOCKOCTEN. Teopema o TpEX NepPIeHIUKYIAPAX.

VYTIibl B IPOCTPAHCTBE: YIOJI MEXAY IPSAMOM U IUNIOCKOCTBHIO, IBYTPAHHBIN yroJl, JIMHEWHBIA YroJl ABYIPAaHHOIO yIJIa.
Tpéxrpanubiii 1 MHOTOTpaHHbIE Yriibl. CBOMCTBA MJIOCKUX YIJIOB MHOTOIPaHHOTO yriia. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHMKH

Buapel MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrOrpaHHuka. lIpusma: n-yrospHas npusma, npsiMas U HaKJIOHHAs IIPU3MBI,
OOKOBasi W TONMHAsT TMOBEPXHOCTh TpwW3MEL. [lapamenenumesn, TPSMOYTOJIBHBIM TapajuIeNieNuIe]] U €ro CBOMCTBA.
Kparuaiimiue nyTu Ha MNOBEpXHOCTH MHoOrorpaHHuka. Teopema Oiinepa. IlpoctpanctBenHas Tteopema Iludaropa.
[Tupamuaa: n-yronpHas mupamMuia, MpaBuibHas U yceu€HHas mupaMuibl. CBoiicTBa pEOEp M OOKOBBIX TpaHEl MPaBUIHLHOM
nupamupl. [IpaBubHBIE MHOTOTPAHHUKU: TPABUJIBHAS MPU3MaA U MPABUJIbHAS MUPAMUJIA, TPABWIIbHAS TPEYTOJIbHAS



nupamMyia M NPaBUIBHBIN TeTpa’ap, KyO. IlpeacTtaBieHure O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’Jp, OOACKa’Ap H
HUKOCadIIp.

Bbrunciienne 31€MEHTOB MHOTOTpaHHUKOB: pEOpa, AuaroHanu, yriel. [lnomans OOKOBOW MOBEPXHOCTU M MOJHOM
MOBEPXHOCTH MPSAMOM MPU3MBI, IUIOLIAbL OCHOBAaHUU, TeopeMa O OOKOBOW MOBEPXHOCTH MpsMOM mpusMbl. Ilmomans
OOKOBOI MOBEPXHOCTU U MOBEPXHOCTH MPABUILHON MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHON TUPAMUIBI.

CummMmeTpusi B MPOCTPAHCTBE. DJEMEHTHI CUMMETPUU MPABUIBHBIX MHOTOIPaHHUKOB. CUMMETpHs B MPABUIBHOM
MHOT'OTPaHHUKE: CUMMETPHUs NIapajulesienuIena, CAMMETPUs PABUIIBHBIX IIPU3M, CUMMETPHUSI PABUIIBHON TUPaAMHU/IBI.

BeKTOphI M KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JAJIMHA HEHYJIEBOI'O BEKTOPAa, BEKTOPbI KOJUIMHEAPHBIE,
COHAIIPABJICHHBIC U IPOTHUBOIMOJIOKHO HAIPABICHHBIE BEKTOPbL. PaBEHCTBO BEKTOPOB. JIEHMCTBUS C BEKTOPAMU: CIOKEHUE
U BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha uuciio. CBOWCTBA CIIOKEHUS BEKTOPOB.
CBoiicTBa yMHOKEHUSI BEKTOpa Ha yucio. [IoHsTHEe KOMIUIaHapHbIE BEKTOPHI. [[pM3HaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pas3iIoKEHUH BEKTOpa IO TPEM HEKOMIUIAHApHBIM BeKkTOpaMm. IIpsMoyrosnbHas
CUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTopa. CBs3b MEXAY KOOPAMHATAMH BEKTOpAa M KOOPAWHATAMHU
TOUYEK. YTOJI MEKy BekTopaMH. CKaJIsipHOE MPOU3BEIEHUE BEKTOPOB.

IJIAHUPYEMBIE PE3YJBTATHI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPUS» (YTJTYBJIEHHBINA
YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHcKoe BOCTIMTAHHUE:

c(OPMUPOBAHHOCTH TPAKIAHCKON TO3HMIIMH OO0YYAIOMIETrocs] KaK aKTUBHOTO M OTBETCTBEHHOTO YICHA POCCHICKOTO
o0IIIeCcTBa, MPEACTABICHUE O MATEMATHYCCKUX OCHOBaX (PYHKIIMOHWUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHMA, MPOIEITYP
Ipa)IaHCKOTO 00mecTBa (BBIOOPBI, ONPOCHI M JIPYroe), YMEHHE B3aUMOJICHCTBOBATH C COIMAIBHBIMH WHCTUTYTaMU B
COOTBETCTBHH C UX (PYHKIMSAMHU U Ha3HAYCHHUCM;

2) IAaTPHOTHUYECKOE BOCTINTAHME:



c(hOpPMHPOBAHHOCTh POCCUUCKOMN Ipa)XAaHCKON MIEHTUYHOCTH, YBAKEHHS K MPOIUIOMY U HACTOSIIEMY POCCUMCKOM
MaTE€MaTUKH, LIEHHOCTHOE OTHOLICHUE K JIOCTHXEHUSM POCCUMCKHMX MATEMaTUKOB U POCCUUCKOW MAaTEMAaTHYECKOU
IIKOJIbI, UCTIOJIb30BAHUE ITUX JOCTHKEHUN B APYTUX HayKaX, TEXHOJOTUSIX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHNE:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEH POCCUICKOT0 Hapoja, chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO
MOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKECHUW HAYKU U JEATEIBHOCTHIO YUYEHOTO, OCO3HAHHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMYUBOTO OyIYIIEro;

4) acTeTHYECKOEe BOCTIMTAHME:

ACTETUYECKOE OTHOIIEGHHE K MUPY, BKIIOYasl ICTETUKY MaTEMaTHYECKHUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad,
PELIEHUM, PACCYKIEHNUM, BOCIPUUMYMUBOCTh K MATEMAaTHYECKHUM ACIEKTaAM PAa3JIMYHbIX BUIOB UCKYCCTBA;

5) puznueckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATh MaTEeMaTUYECKUE 3HAHHUS B HMHTEpecax 3J0POBOTO W Oe30MacHoro odpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (3I0pOBOE MUTAaHUE, COANIAHCUPOBAHHBIA PEXKUM 3aHATUUA U
OTIbIXa, peryispHas (QuU3nyYeckas aKTUBHOCTBH), (U3MUECKOE COBEPIICHCTBOBAHUE TIPU 3aHATUSAX CIOPTUBHO-
03JI0POBUTEIIBHOMN AEATENBHOCTBIO;

6) Tpy/10BOE BOCIIHTAHHE:

TOTOBHOCTh K TPYAY, OCO3HaHHE IEHHOCTH TPYIOJIOOMS, MHTEpeC K pas3audHbiM cdepam mpodeccuoHAIbHON
NESTENBHOCTH, CBA3AaHHBIM C MAaTEMaTHUKOW W €€ MPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyriei
npodeccu U pearn30BBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI, TOTOBHOCTh U CIOCOOHOCTh K MAaT€MaTUYECKOMY
0o0pa30BaHMIO M CaMOOOpPA30BaHMIO HAa TPOTSHKCHUU BCEH J>KM3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEHICHUH
MMPAKTUUYECKUX 33/1a4 MaTEeMaTUYECKON HAIPABICHHOCTH;

7) PKOJIOTHYEeCKOe BOCITUTAHHE:

c(hOPMHUPOBAHHOCTh IKOJOTHYECKON KYJIbTYpPhI, TIOHUMAHHUE BIHMSHHUS COIMAIBHO-IKOHOMHUYECKHUX MPOIECCOB Ha
COCTOSIHUE MPUPOJHON M COLMATIBHOM Cpelbl, 0CO3HAHHE I100ATBHOIO XapaKTepa AKOJOTHUYECKUX MPOoOIeM, OprUeHTaIus
Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUH IS peIIeHus 33729 B 00JaCTH OKPYXKAIOMel Cpebl, IJIaHUPOBAHNUE MTOCTYITKOB
Y OLICHKH MX BO3MOKHBIX IOCIICICTBUN JJIsI OKPYXKAOUIEH CPEIbL;

8) HeHHOCTH HAYYHOT 0 MO3HAHUSI:



c(hOopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HaYKU U OOIIECTBEHHOM
MpPaKTUKWA, TOHUMAaHHE MaTeMaTUYECKOM HayKHM Kak cQepbl YeIOBEUYECKOW MAESTETbHOCTH, HTanoB €& pa3BUTUS U
3HAYMMOCTH JUISl PA3BUTHUS IIUBUIN3ALIUU, OBIAJCHUE SI3IKOM MAaTEMAaTUKUA U MaTeMaTUYECKOU KyIbTypOl KaK CPeJCTBOM
MO3HAHUS MUPA, FOTOBHOCTh OCYIIECTBIATH MPOCKTHYID U HUCCIEAOBATEIBCKYIO ACSATEIBHOCTh WHAUBUIYyAIBHO U B

rpynrne.

METANPEAMETHBIE PE3YJIBTATbBI

IMo3naBaTeJbHbIE YHUBEPCAJbHbBIE YUeOHbIE TeiiCTBUS

ba3oBble JJornyeckue 1eicTBUA:

BBISIBJIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPH3HAKH MAaTEMaTHYCCKUX OOBEKTOB, TIOHATHMA, OTHOIICHUA MEXITY
NOHATHSAMH, (OPMYJIMPOBATh ONpPEACICHUS TIOHATHH, YCTaHABIMBATh CYIIECTBCHHBIM TPU3HAK KiacCUUKAIUH,
OCHOBaHHUS [l 0000IICHHS U CpaBHEHUS, KPUTEPUH MPOBOIUMOI0 aHAIIN34;

BOCIPUHHUMATh, (HOPMYIUPOBATH U MPEOOPA30BHIBATH CYXKIEHUS: YTBEPAUTEIbHbBIE U OTPULIATEIbHBIC, €AMHUYHEIE,
YacTHbBIE U 00IIKe, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpPEYMS B (haKTax, NAHHBIX, HAOIIOACHUSIX U
YTBEPKICHUSAX, TIPeAiaraTb KPUTEPUH IS BBISBICHHS 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;

JenaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTHKHM, JEAYKTHBHBIX M WHIYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIIOYEHHUM 10 aHAJIOTUH;

MPOBOJUTH CaMOCTOSITEIbHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKACHUN (TIpsIMble W OT MPOTHUBHOTO),
BBICTPaUBaTh apTryMEHTAIINIO, TPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYK/ICHHSI M BHIBO/IHI,

BBIOWpATh croco0 pemieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BapHAHTOB DEIICHMs, BbIOMpaTh HanOolee
MOXOIAIINN C Y4ETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBaTebCKHE JCHCTBUSA:

MCITIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKANA WHCTPYMEHT MO3HAHUS, (DOPMYTUPOBATH BOIPOCHI, (PUKCHUPYIOIIHE
MpPOTUBOpeYre, MpoOJIeMy, YCTaHABIMBATh WCKOMOE M JaHHOE, (OPMHpPOBATH THUIOTE3y, ApPTyMEHTHPOBATH CBOIO
MO3UIINIO0, MHEHUE;



MPOBOJIUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN IKCIEPUMEHT, MCCIIEIOBAHHUE 10 YCTAHOBICHHUIO OCOOEHHOCTEH

MaTeMaTHIeCKOTO 00BEKTa, SIBJICHHS, TIPOIECCA, BRISIBJICHUIO 3aBUCHMOCTEH MEKIYy 00hEKTaMU, SIBICHUSIMH, ITPOIIECCAMH;

CaMOCTOSITEIbHO  (HOPMYNIHPOBAaTH O00OOIIEHHUS ¥ BBIBOALI 10 pe3ylibTaTaM MPOBEAEHHOTO HAOIIOACHUS,
HCCJICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTD MOYICHHBIX PE3yIbTAaTOB, BBIBOJIOB 1 00OOIICHUH;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATh MPEIIOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX
YCTIOBHSIX.

Pab6ora ¢ unpopmanueii:

BBISBJIATH JICQUITUTHI HH(OOPMAITUH, TaHHBIX, HEOOXOMMBIX JIJI1 OTBETa HA BOIIPOC W JUIS PEIICHUS 3a1a4H;

BBIOMpATh HMHPOPMAIMIO W3 HWCTOYHHUKOB PpA3JIMUHBIX THUIIOB, aHAJIM3UPOBAaTh, CHUCTEMATH3UPOBATh M
UHTEPIPETUPOBATH MHPOPMAIIMIO PA3JIMYHBIX BHJIOB U (hOPM MPEICTABICHUS;

CTPYKTYPHPOBATh HH(GOPMAITUIO, TIPEJICTABIIATH €€ B Pa3IMUHBIX (OpMax, MILTIOCTPUPOBATH IPAPUICCKU;

OIICHMBATh HAIEKHOCTH MH(POPMAIIMH 10 CAMOCTOSTEIILHO COPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepCcAJIbHbIE YUeOHbIE 1elcTBUS

OO01menue:

BOCIIPUHUMATh M (OPMYJIHPOBATH CYKJICHUS B COOTBETCTBHU C YCJIOBHUSIMH U IIEJIAMH OOIIECHHS, SICHO, TOYHO,
I'PaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHUS 110 XOAY PEIICHUs 3a/1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN PE3yJIbTaT;

B X0Jic OOCYXJICHHS 3aJaBaTh BOIPOCHI II0 CYIIECTBY OOCYXKJTaeMOH TEeMbI, IMPOOJIEMBbI, peliaeMor 3aJadH,
BBICKA3bIBATh UJICU, HAIICJCHHBIC Ha MOUCK PEIICHHUS, COTIOCTABIATh CBOU CYXKJICHHUS C CYXICHUSIMU JPYTUX YYaCTHUKOB
auajaora, oOHapy)KHBaTh pa3lIMyde W CXOJACTBO IO3UIMH, B KOPPEKTHOW (opMe (GopMyInpoBaTh pa3HOTIACHS, CBOH
BO3PaKEHUS;

MPEACTABIIATh PE3yJIbTaThl PEIICHUS 3aJ1add, SKCIICPUMEHTA, MCCIICIOBAHMS, MPOCKTA, CAMOCTOSATEIBHO BBHIOMPATH
dbopMaT BEICTYIUICHHUS ¢ YIETOM 3aj1a4 MIPE3CHTAIMA U 0COOCHHOCTEH ayIMTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHH
CaMoopraHn3aunﬂ:



COCTaBJIATh IUJIAH, QJITOPUTM PEIICHHs 3aJadyM, BBIOMpATh CIOCOO pEHIeHHs C YYETOM HMMEIOIIMXCA PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4€TOM HOBOW MH(pOPMAIIIH.

CaMOKOHTPOJIb, SMOLIMOHAJIBLHBIA HHTEJIJICKT:

BJIAJ€Th HAaBbIKAMHU TI03HABATEIbHON peQIEKCUUM KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUI M MBICIUTENIbHBIX
MPOLIECCOB, MX PE3yJIbTATOB, BIAJETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJSI MpOLEcca M Pe3ysibTaTa PelIeHUs
MaTeMaTUYECKOM 3a7a4u;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOI'YT BOSHUKHYTH IIPY PELICHUH 3a7ja4l, BHOCUTb KOPPEKTUBBI B IEITEIBHOCTD Ha
OCHOBE HOBBIX 00CTOSITEIBCTB, JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yNbTaTa LEIU U YCIOBUSAM, OOBSICHATh NMPUUYUHBI JTOCTHXKEHHUS] WM HEAOCTHXKEHUS
PE3YNIbTATOB JIEATEILHOCTH, HAXOUTh OIIMOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OITIBITY.

CoBMecTHAsl 1eATEIbHOCTh:

NOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHONW W MHIWBUIYAIbHONU pabOThl IPHU peUICHUU yuyeOHBIX 3a/ad,
NPUHUMATh 1IeJIb COBMECTHOH N€ATENbHOCTH, IJIAHUPOBATh OPTraHU3AlMI0 COBMECTHOW pabOoThI, pactpeleisTb BHIbI
paboT, ToroBapuBaThecs, 00CYKJIaTh MPOLIECC U PE3YIbTAT pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JIOCH;

y4yacTBOBaThb B TIpyHIOBBIX (opMax paboTsl (0OCyXaeHHs, OOMEH MHEHUH, «MO3TOBBI€ IWITYPMb» W HHBIE),
BBITIOJIHATH CBOIO 4acTh PabOThI U KOOPJUHUPOBATH CBOU JCHCTBUS C APYTMMHU YJ€HAMHU KOMAaH[bl, OLICHUBATh Ka4ECTBO
CBOETO BKJIaJa B OOIIMI MPOIYKT 110 KPUTEPUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOIEHCTBUS.

INPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kiacca oOydarommiicss HAy4YUTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMU TIOHATUSAMH CTEPEOMETPUU TPU PEIICHWH 3a]ad W TPOBEJCHUU
MaTEMATUIECKUX PACCYKICHHIA,

e TMPUMEHATH AKCHOMBI CTEPEOMETPHH U CJICICTBHUS U3 HUX MPU PEIICHUU T€OMETPUICCKUX 33]1a4;

e KJIACCH(PUITUPOBATH B3AUMHOE PACIIOJIOKEHUE MPSMBIX B MIPOCTPAHCTBE, TUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX H
MJIOCKOCTEH B MTPOCTPAHCTBE;



CBOOOJHO ONEPHUPOBATH MOHATHUIMH, CBA3AHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKY MPSMBIMU B IIPOCTPAHCTBE,
MEXKAY NPSAMOM U IIIOCKOCTHIO;

CBOOOJTHO ONIEPUPOBATH MOHITHUIMU, CBI3AHHBIMU C MHOTOI'PaHHUKAMU;

CBOOOJHO  pacro3HaBaTh OCHOBHbIE BHJIBI MHOTOTPAaHHUKOB (IpuU3Ma, MHUpPaMHla, MPSMOYTOJbHBIMI
napajuiesenunes, Kyo);

KJIaccu(UIUPOBATH MHOTOTPAaHHUKHU, BEIOMpPAst OCHOBaHUS JIJIsl KjacCU(pUKALIH;

CBOOOTHO ONIEPUPOBATH MOHSITUSIMU, CBI3AHHBIMU C CEYEHHEM MHOT'OTPAHHUKOB TMJIOCKOCTHIO;

BBIMOJHATH MapajulesibHOE, [IEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTHUPOBAaHME (DUTYyp HA TIIOCKOCTh, BBITOJIHSTH
n300pakeHus Uryp Ha MmIOCKOCTH;

CTPOUTH CEUYECHUS] MHOTOTPAaHHUKOB PAa3JIMYHBIMUA METOJIaMH, BBITIOJHATH (BHIHOCHBIC) MJIOCKUE YEPTEXKH U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX PUTYp: BUI CBEPXY, COOKY, CHUZY;

BBIYMCIISITh TUIOMIAAM TMOBEPXHOCTEW MHOIOTPAHHUKOB (Mpu3Ma, NUpamMuaa), TEOMETPUYECKHX TEl ¢
IpUMeHEeHUueM hopMyIL;

CBOOO/IHO ONEpPUPOBATH MOHITUSIMH: CUMMETPHS B NMPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CUMMETPUH, LIEHTP,
OCb U IUNIOCKOCTh CUMMETPHUHU (PUTYpHI;

cBOOO/IHO ONEPUPOBATH NOHATUSMHU, COOTBETCTBYIOLIUMH BEKTOPaM M KOOPAMHATAM B IPOCTPAHCTBE;

BBIIIOJIHATD IEUCTBUA HAJl BEKTOPaMU;

pemars 3a7a4d Ha JOKa3aTeJIbCTBO MATEMAaTUYECKUMX OTHOLICHUM W HAaXOXACHUE I€OMETPUYECKHUX BEIMYMH,
IIPUMEHSAS] HM3BECTHBIE METOAbl IIPU PEIICHUWM MATEMaTUYECKUX 3a1a4 IOBBIIMIEHHOTO M BBICOKOTO YPOBHSA
CJIO’)KHOCTH;

IPUMEHATH NPOCTEHIINE MPOrPAMMHBIE CPEICTBA U IJIEKTPOHHO-KOMMYHHKALIMOHHBIE CUCTEMBI NPHU PEIICHUHU
CTEPEOMETPUUECKUX 3a]1a4;

U3BJICKaTh, MPEOOPa30BBIBATh M HHTEPIPETHPOBATH HMH(OPMALMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, npeAcTaBICHHYIO Ha YepTexKax U PUCYHKaX;

IIPUMEHATH IOJyYCHHBIE 3HAHMS Ha IPAKTUKE: CPAaBHUBATh W AHAIM3UPOBATH PEAIBbHBIC CUTYallMH, NPUMEHATH
U3Y4YEHHbIE TMOHATHS B IIpOLlECCE IOMCKAa pEUIEHUS MAaTeMAaTHUYeCKH CQHOPMYIMPOBAHHONW MPOOJIEMBI,
MOJEIUPOBATH PEAIBHBIE CUTYallMH HA A3BIKE TEOMETPUH, UCCIEA0BATh IIOCTPOECHHBIE MOJIEIN C UCIIOJIB30BAHUEM



FCOMETPUYECKUX TOHATUH U TeopeM, arrmapara aiareOpbl, peliarh MNPaKTUYECKUE 3aJayd, CBA3aHHbBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJUYNH;
e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS M€OMETPUU KaK COCTaBHOM yacTH (yHAaAMEHTa Pa3BUTHS
TEXHOJOTUM.
TEMATHYECKOE IIVNIAHUPOBAHUE

Ne HaumeHoBaHue pa3ie/ioB U TeM Komecrso gacon
. DporpaMMB1 Beero KonTpoabHubie
padoThbI
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOE€ pacnoioxkeHue NpsIMBbIX B 6 1
MPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U TNIOCKOCTEHN B 8
MPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U o5 1
IJIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl U pacCTOSIHUS 16 1
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000I1ICHIE B CHCTEMAaTH3aIus 5 5
3HaAHUH
OBIIEE KOJIMYECTBO YACOB ITO ITPOTPAMME 102 7




IHOYPOYHOE IIVTAHUPOBAHHUE

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

[ara usyyenus

OcHoBHbI€E IpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

2Hep 09

[TonATHs cTepeomeTpun: TOUKa, IpsiMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa H300pakKeHHsI Ha PUCYHKE
TUTOCKOCTH, TTapaJUICTIBHBIX TIPSIMBIX
(0Tpe3KoB), cepeMHbI OTpe3Ka

2 Hep 09

[TonsiTHS: MepeceKaroecs MmI0CKOCTH,
nepeceKarouecs mpsiMasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

2 Hep 09

IlonsTHs: MEPECCKAOIHNECH IIIIOCKOCTH,
nepeCcCKarmmecs npsamas U IJI0CKOCTb,
MOJIYIIPOCTPAHCTBO

3 Hep 09

MHororpaHHUKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 0ObEKTOB

3 Hepn 09

MHororpaHHUKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

3 Hepn 09

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC
CICACTBUA U3 HUX

4 Hep 09




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

4 Hep 09

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
cieactBus U3 HUX. CocoObl 3a1anus
MIPSIMBIX U IJIOCKOCTEM B IIPOCTPAHCTBE.
O603HaueHus NPSIMBIX U IJIOCKOCTEN

4 Hep 09

10

N300pakenue ceueHnii nupaMu/ipl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOIST Yepe3 UxX
pé6pa. N3obpaxenue nepeceueHust
MTOJTYYEHHBIX TUIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEUEHUI
Pa3HbIMU LIBETaMU

5Hep 09

11

N3obpaxenue ceueHni mupamMupl, Kydoa
U IPU3MBI, KOTOPbIE TPOXOAT Uepes3 X
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYEHHBIX TIJIOCKOCTEH.
PackpamnBanue mocTpOCHHBIX CEUEHUN
pa3HbIMU LIBETaMHU

5Hep 09

12

N3obpaxenune ceueHnid mupamMupl, Kydoa
Y TIPU3MBI, KOTOPBIC MTPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxeHne nepeceueHus
MOJIyYCHHBIX IIOCKOCTEH.
PackpaniiBanue NOCTPOCHHBIX CEYCHUHN
pa3HBIMU LIBETaMHU

5Hepn 09

13

N3o0pakenune ceueHui mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOIAT Yepe3 X
pEbpa. M3obpakeHue nepecedeHus
MOJIyYCHHBIX TJIOCKOCTEH.
PackpaniiBaHue NOCTPOCHHBIX CEYCHUM

2Hepn 10




Pa3sHbIMH LIBETAMU

14

Mertona cienoB 11 IOCTPOCHUS CEYEHUI

2 Hep 10

15

Merton ciie10B JUIsl TOCTPOEHUS CEUEHUI.

CpoiicTBa epecedeHnii MpsIMbIX U
IJIOCKOCTEN

2 Hep 10

16

Merton cie1oB [UIsl TOCTPOEHUS CEUEHUI.

CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTER

3 Hep 10

17

[TocTpoenne ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha p&bpax. Co3maHue
BBIHOCHBIX YEPTEKEH 1 3aMKCh I1aroB
MTOCTPOCHUS

3 Hep 10

18

[TocTpoenune ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEl U 3aIluCh 111aroB
MOCTPOCHHUS

3 Hep 10

19

[TocTpoenune ceueHuit B mupamuie, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEHN U 3aMKCh 11aroB
MIOCTPOEHUS

4 Hep 10

20

[TocTpoenue ceueHnuii B nupamuze, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEW U 3aHUCh 11aroB
IIOCTPOCHHUS

4 Hep 10

21

[ToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANBHBIX 0Tpe3kax. [Togodue
TPEYT0JIbHUKOB

4 Hep 10

22

HOBTOpeHI/IC TIaHUMCTPHUU: TeopeMa

5Hen 10




Menenas. PacueTnl B ceueHUAX Ha
BBIHOCHBIX uepTexax. Mcropus pa3Butus
TJITAHUMETPUU U CTEPEOMETPHUH

23

KonTponsHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

5Hepn 10

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsMble. [Ipu3Haky CKpemmBarmuXcs
npsMbIX. [lapannensHsie npsmMeie B
MIPOCTPAHCTBE

5Hepn 10

25

Teopema o CyleCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JTAHHOW MPSIMOH, TPOXOJAIIEH Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKallel Ha
JTAHHOW MpsaMoii. Jlemma o nepeceyeHnun
napajuieNbHbIX MPSAMBIX IIOCKOCTHIO

2Hepn 11

26

[TapannensHOCTH Tpex NpsiMbIX. TeopeMa
0 TpEX mapajieNbHbIX NPAMBIX. Teopema
0 CKPEUIUBAIOIINXCS MPSIMBIX

2Hepn 11

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIEILHOTO
npoektupoBanus. 300paxeHune pa3Hbix
¢buryp B napamieabHON IPOEKIUU

2Hen 11

28

enTpanpHas mpoekuus. YTom ¢
COHAIPaBJICHHBIMA CTOPOHAMHU. YTOII
MEXy PSAMBIMU

Suenqll

29

33)13‘11/1 Ha 10Ka3aTCJIbCTBO U
HNCCICIOBaHUC, CBA3aHHEBIC C
PACIIOJIOKCHUEM IIPAMBIX B IPOCTPAHCTBC

Suenqll




30

[ToHATHA: mapaIIENBHOCTD NPAMOKN U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
HapajuIeIbHOCTU IPSMOU U IIIOCKOCTH.
CpoiicTBa NapayuIeIbHOCTU NPSIMON U
IJIOCKOCTH

3uenll

31

I'eomeTrpuueckue 3a1aun Ha BBIYUCIICHNE
U JI0Ka3aTeJIbCTBO, CBS3AHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

4dpenll

32

[TocTpoenue ceuenus, MpoXoIAIIEero
4yepe3 JaHHYIO MPAMYIO Ha YePTEeKE U
MapajuyIeIbHOrO APYrou npsimoit. Pacuér
OTHOIIICHUH

4dugenll

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTSl TIOCTPOEHUS CeYCHUH Kyba 1
napaenenumnena. CpoiicTea
napajuieJienuIe/1a ¥ mMpu3Mbl

4dygenll

34

[Tapannensuble wockocTy. [Ipu3Haku
MapajuieIbHOCTH IBYX INIOCKOCTEMH

S5nen 11

35

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH IINIOCKOCTH,
npoxonxmeﬁ 4gepe3 TOUKY, HE
MIpHUHAJICKAITYO ﬂaHHOﬁ IINIOCKOCTH U
CIIECTBHS U3 HEE

S5nen 11

36

CpolicTBa napauieabHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSAMBIX IIEPECEUCHUS
IIpU NIEPECCUCHNUHU IBYX I1apaJUICIIbHbBIX
IIJIOCKOCTEHN TPEThen

1Hen 12

37

CBoiicTBa mapajieNbHBIX MJI0CKOCTEN: 00

2Hen 12




OTpe3Kax NapauleIbHbIX NPSMBIX,
3aKJIFOUEHHBIX MEX]y MapajljieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH MIPSIMOH C©
JBYMsI ITapaJlIeIbHBIMU JIOCKOCTAMHU

38

[ToBTopenue: Teopema [lugaropa na
TUIOCKOCTH

2 Hepn 12

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

2 Hepn 12

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napaiesenumnena

3 Hep 12

41

Boruncnenue 1MH OTpe3KoB B KyOe 1
MIPSIMOYTOJIBHOM IapajuieIenuIe e

3 Hep 12

42

[TepieHAMKYISAPHOCTD MPSIMOM 1
miockocTH. [IpuzHak
MEePIEeHIUKYIIPHOCTH MPSIMON U
MJI0CKOCTH

3 Hepg 12

43

[TeprieHAMKYISAPHOCTD MPSIMOU U
wiockoctu. [pusnax
MEePIEeHIUKYIIPHOCTH MPSIMON U
MJI0CKOCTH

4 Hep 12

44

Teopema o cyiiecTBOBaHHH U
€IMHCTBEHHOCTH MPSIMOU, TTPOXOIAIICH
4yepe3 TOUKY IPOCTPAHCTBA U
MEePHIEHIUKYISIPHON K TIIOCKOCTH

4 Hep 12

45

KonTtponsHas pabota 3a 1 momyroaue

4 Hep 12

46

IInockocTtu u NEPINICHAUKYIISAPHBIC UM
MpsAMBIC B MHOT'OT'paHHUKAX

2Hepn 01

47

[eprieHAUKYSAp U HAKIIOHHASL.

2Hepn 01




[TocTpoenue nepneHAuKyIIsApa U3 TOYKU
Ha [PSMYIO

[lepnenuKysip ¥ HaKJIOHHAS.

48 [TocTpoenue nepneHANKyIIsApa U3 TOYKU 2Hep 01
Ha MIPSIMYIO

49 Teopema o TpEX mepneHUKYIIIpax 3wea 01
(npsimMas u oOpartHas)

50 Teopema o TpEX MepneHIUKYIIIpax 3wea 01
(npsimMas u oOpartHas)

51 Yroa Mmexay CKpelBaronuMHUCs 3men 01
MPSIMBIMHU
[Torck mepreHINKYISIPHBIX MPSMBIX C

52 MTOMOIIIBIO IEPIEHAUKYIISIPHBIX 4 Hep 01
IIJIOCKOCTEMN

53 OpTOoronanbHO€E MPOEKTUPOBAHUE 4 Hep 01
[TocTpoenune ceueHnunii Kyoa, MPU3MBI,

54 MPaBUILHON MUPAMHUJIBI C TOMOIIBIO 4 Hep 01
OPTOTOHAJILHOM MPOEKIINHU
[TocTpoenune ceueHuit Kyda, mIpu3MBl,

55 MPaBUIILHOM MUPAMHU/IBI C TIOMOUIBIO 5Hepn 01
OPTOTOHAJILHOM MPOEKIINU
CummeTpus B IpOCTPAHCTBE

56 OTHOCHUTEJIBHO I1ockocTH. IImockocTu 1Hep 02
CUMMETPU B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U 1 en 02
MJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU
[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér

58 2 Hep 02

paCCTOHHI/Iﬁ OT TOYKH A0 ITIIIOCKOCTH




59

[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
pPacCTOSHUN OT TOYKH 0 IJIOCKOCTH

2 Hepn 02

60

CriocoObI OIyCTUTH TEPIICHUKYIISPHI:
CUMMCTpPUIA, CABUT TOYKHU 110
NapajuIeIbHON IPSIMOU

2 Hep 02

61

CaBur no HenapaienbHON IPSIMOH,
W3MEHEHNE PACCTOSHAN

3 Hepn 02

62

KonTponsHas pabota "B3aumHoe
pAacIoJIOKEHUE MPSMBIX U IUNIOCKOCTEHN B
MIPOCTpaHCTBE"

3 Hepn 02

63

[ToBTOpEHME: Yyroy MeX 1y NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIEHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

3 Hep 02

64

[ToBTOpEHME: YrOa MEXKIY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU B
MIPOCTPAHCTBE

4 Hep 02

65

FCOMeTpI/ILIeCKI/Ie METObI BBIYHMCIICHUA
yria MEXAy IIpAMBIMHA B MHOI'OT'paHHUKax

4 Hep 02

66

JIByrpansbliii yroj. CBOMCTBO JIMHENWHBIX
YIJIOB JIBYTPaHHOT'O yIiia

4 Hep 02

67

[lepnieHIuKyNIApHBIE MITOCKOCTH.
CBoiicTBa B3aMMHO NEPHEHANKYISIPHBIX
IJIOCKOCTEN

5Hepn 02

68

IIpu3Hak nepneHauKyIsIpHOCTH
IIJIOCKOCTEN; TEOpeMa O IIPSAMOI
IIepeCeUYCHUs ABYX IUIOCKOCTEN
MEPIEHIUKYIISPHBIX TPETHEN MIIIOCKOCTH

5Hen 02




69

[IpsiMoyronbHBIN Napaieenune; Kyo;
HU3MEPEHUS, CBOMCTBA IPSIMOYTOJILHOTO
napajuielIenunena

5Hep 02

70

Teopema 0 n1raroHaIv NPSIMOYIrOJIBHOIO
napajulesIenuIe1a U CIeICTBUE U3 HeE

2Hep 03

71

CrepeomMeTpuiecKue U MPUKIaIHbIE
3a7]a4M, CBSI3aHHBIE CO B3AUMHBIM
PAacCIOJIOKEHUEM TIPSAMBIX U IIOCKOCTH

2Hep 03

72

[ToBTOpEHME: CKpeNIMBaIOIIUECS MPSIMbIE,
napajuieTbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

2Hep 03

73

[Tapa mapayenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHUE
MEXAY CKpEIIUBAIOIINMUCS MPSIMbIMU B
MPOCTBIX CUTYaLUAX

3 Hep 03

74

Paccrostame oT TOUkH J0 IIJIOCKOCTH,
PacCTOAHUEC OT HpHMOﬁ J0 IINIOCKOCTH

3 Hep 03

75

Brrunciienue paccToOIHUI MEX Ty
CKPEILUBAIOIIUMHUCS MPSIMBIMU C
MIOMOIIBIO EPIIEHAUKYISPHON TIOCKOCTH

3 Hep 03

76

TpéxrpanHblid yroj, HEpaBeHCTBA s
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsl
TPEXTPAHHOTO yriia

4 Hep 03

77

DnemMeHTHI chepuuecKoil reOMETPHH:
reo/Ie3NYeCKre JMHUU Ha 3eMie

4 Hep 03

78

KonTtponrHast padota "Yrisl u
paccrosHus"

4 Hep 03




CucremaTtu3zanus 3HaHui "MHOrorpaHHUK

79 " 1 1 Hepn 04
Y €r0 JJIEMEHTHI
[Tupamupa. Buasl nupamua. [IpaBunbHas

80 pamuit s pamuit- 1ip 1 1 Hep 04
pamMuIa
[Tpusma. [Ipsamasi 1 HaKJIOHHAs! IPU3MBI.

81 p p P 1 1 Hep, 04
[IpaBunbHas npusma
ITpssmoit mapaaenenune,

82 p P . A 1 2 Hepn 04
MPSIMOYTOJIBHBIN IMapaiiesienuIe]], Kyo
Brimykitbie MHOTOTpaHHUKH. Teopema

83 . yia p p 1 2 Hep 04
Ditnepa
Brimykitbie MHOTOTpaHHUKH. Teopema

84 DOiinepa. [IpaBuibHbIE U MOTYNPAaBUIBHBIE 1 2 Hepn 04
MHOTOTpPaHHUKHU

85 KounTponsnas padota "MuororpanHuku” 1 3 Hep 04
[ToHsiTHE BEeKTOpa HA IJIOCKOCTH U B

86 1 3 Hep 04
MIPOCTPAHCTBE

87 CymMa BEKTOPOB 1 3 Hep 04

88 PasnocTh BekTOpOB 1 4 nep 04

89 [IpaBuiio napannenenunena 1 4 vep 04

90 YMHOX€EHHE BEKTOpa Ha YUCIIO0 1 4 vep 04
Pasnoxxenne Bekropa mo 6azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1 5 Hep 04
MJI0CKOCTH

92 CkansipHO€ Ipou3BeIeHUE 1 1Hep 05
Brruncnenue yrina Mex1y BEKTOpaMH B

93 yr Y p 1 1 Hep 05
MPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 2 Hep 05




95 [Ipocreiimue 3a1aun ¢ BEKTOpaMH 1 2 Hep 05
96 [IpocTeiimme 3a7auu ¢ BEKTOpaMu 1 2 Hep 05
97 [IpocTeiimme 3aauu ¢ BEKTOpaMu 1 3 Hep 05
98 O0001IenrEe ¥ CUCTEMATH3aLM 3HAHUH 1 3 Hepg 05
99 O0001Ienre ¥ CUCTEMATH3ALMA 3HAHUH 1 3 Hep 05
100 HroroBas koHTpOJbHAS paboTa 1 4 Hep 05
101 Nrorosas koHTpoJIbHAs paboTa 1 4 nep, 05
102 O00011IeHNEe U CHCTEMATH3AIIHAS 3HAHUI 1 4 vepn 05
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* MaTtematuka: anrebpa 1 Hauajga MaTeMaTUYeCKOro aHaiusa, reometpus. ['eometpust, 10-11 knaccewl/ Atanacsa JI.C.,

byry3oB B.®., Kanomues C.b. u npyrue, Akunoneproe obmectBo «M3narensctBo «lIpocBenienue

METOANYECKHUE MATEPUAJIBI IS YYUTEJIA

I'eometpus. 10 knacc. unaktnyeckue marepuansl - 3uB b.I.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

https://resh.edu.ru/
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