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MNOACHUTEJbHAS 3AIINCKA
Pabouas mporpamma mnpenmera «l'eoMeTpus» COCTaBICHa Ha OCHOBE CIETYIOIIMX
HOPMAaTHBHO-TIPABOBBIX JIOKYMCHTOB:

- @enepanbubiii 3ak0oH oT 19 nexabps 2023 r. No 618-D3 «O BHeceHHHM W3MEHEHUU B
®enepanpublit 3ak0H «O06 oOpazoBanuu B Poccuiickoit deneparmny;

— @enepanbHblil rocylapCTBEHHbIH 00pa30BaTEIbHBIA CTAHJIAPT OCHOBHOIO OOIIEro
oOpazoBanus (yrB. mpukazom Munnpocsenienus Poccun ot 31 mast 2021 1. Ne 287)
(manmee — ®I'OC O0O0);

— @enepanbHblil TOCYAApCTBEHHBIM 00pa30BaTeNbHBIN CTaHIAPT CPEAHEro OOIIero
oOpazoBanus (yrB. npukazom Muno6puayku Poccun ot 17 mast 2012 1. Ne 413) (nanee
— @I'OC COO0);

- @enepanbHas oOpa3oBareiibHas MpPOTpaMMa OCHOBHOTO o00miero ooOpaszoBaHus (YTB.
npukazom Munnpocsemenust Poccun ot 18 mas 2023 r. Ne 370) (manee — @OIT O00);

- @enepanbHas obOpaszoBaTelibHasi TporpaMma CpeaHero ooOmero obpazoBaHusi (yTB.
npukazom Munnpocsemennst Poccun ot 18 mast 2023 1. Ne 371) (manee — @OIT COO);

- npuka3z Munnpocsemienust Poccun ot 21 centsops 2022 r. Ne 858 «O06 yTBepkieHUN
beneparbHOTO TIepeyuHs: y4eOHUKOB, JOMYINICHHBIX K UCTIOIB30BaHUIO TIPH peaTn3alluu
MMEIOIINX TOCYTAPCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX MPOrPaMM HaYaIbHOTO
001Iero, OCHOBHOTO OOIIEro, cpeaHero ooOmero o0pa3oBaHUS OpraHU3alUSIMH,
OCYILIECTBISIOUIMMU 00pa30BaTENbHYIO JESITEIbHOCTh U YCTAHOBJICHHS IPEICIbHOTIO
CpOKa HCIIOJIb30BaHMS UCKITFOUEHHBIX YIEOHUKOBY;

- npuka3z Munnpocsemenus Poccun ot 21 mas 2024 1. Ne 347 «O BHeCEHU UM U3MEHEHUHN
B npuka3 MunnpocenieHus: Poccun ot 21 centsaops 2022 1. Ne 858 «O06 yrBepkaeHun
(benepanbHOro nepeyHs: yueOHUKOB, JOMYIIEHHBIX K MCIOIb30BAHUIO NP pPeaTu3alun
HMMEIOIIUX FOCYIapCTBEHHYIO aKKpEIUTAII0 00pa3oBaTebHBIX IPOrpaMM HauaibHOTO
0011ero, OCHOBHOTO OOIIEro, CpemHero ooOmero o0pa3oBaHUS OpraHU3ANMIMH,
OCYILIECTBISIOUIUMU 00pa30BaTENbHYIO JESITEIbHOCTh U YCTAHOBJICHHS IPEICIbHOTIO
CPOKa HCITI0JIb30BAHUS UCKITIOYEHHBIX YUSOHUKOB»);

- mpuka3z Munnpocsemenus Poccun ot 4 oktsaops 2023 1. Ne 738 «O0 yTBepkaeHUH
(denepanbHOro NEpeyHsl EKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB, AOMYIIEHHBIX K
WCIIOJIb30BAHUIO TPU peaTu3alldid HMEIOUIMX TOCYIapCTBEHHYIO aKKpeAUTaIUIO
o0pa3oBaTeNIbHBIX MPOTrpaMM HA4aJbHOTO OOIIero, OCHOBHOTO OOIIEro, CperHero
0011ero 0Opa3oBaHUM»;

—  Konnenmus pa3Butus maremaruyeckoro oopasoBanus B Poccuiickoit deneparuu (yTB.
pacnopsikenrem [IpaButenbctBa Poccuiickoit @enepanuu; NpoTokoa oT 24 nexadps
2013 r. Ne 2506-p).

I'eomerpus sBrsieTcss OOHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEr0 OOIIero
o0pa3oBaHUs, TaK Kak OOECHeurnBaeT BO3MOKHOCTh HM3Y4YEHHs JUCUUILIMH €CTECTBEHHO-
HAay4YHOUM HANpPaBIIEHHOCTH W MPEIMETOB T'yMaHUTapHOro uukia. [lockonbky moruyeckoe
MBIIILIeHHE, popMHUpyeMoe MPH U3Y4eHUU 00YyUJaIOIIUMUCS TOHSITUWHBIX OCHOB T€OMETPHH,
MpH J0Ka3aTelIbCTBE TEOPEM M MOCTPOCHHM IIETIOYKH JIOTUYECKHX YTBEPKICHHUH MpH
pEelIeHUH TeOMETPUYECKHX 3aJad, YMEHHUE BBIIBUTaTh M OMPOBEpPrarh THUIOTE3bI
HEMOCPEJCTBEHHO HCIIOJIb3YIOTCSA IPH PEIIeHUH 3a/lad €CTECTBEHHO-HAy4YHOI'o IHUKJIA, B
YaCTHOCTH (PU3NYECKHUX 3a]1au.

[enp ocBOeHMS MporpaMMbl yueOHOTO Kypca «l'eoMeTpus» Ha yriiyOIeHHOM ypOBHE
— pa3BUTHE UHAUBUYaTbHBIX CIIOCOOHOCTEH 00yJarOmMXCcsl MPH U3Y4EHUH T€OMETPUH, KaK
COCTaBISIONIEH TIpeaMeTHON obmacTu «MaTtemaTtnka U uH(OpPMATHKa» depe3 oOecrieueHue



BO3MOHOCTH TPHOOPETEHUS U UCTIOIB30BaHUS 00Jiee TITyOOKHUX T€OMETPUICCKIX 3HAHUMA U
NCUCTBUM,  CHEeNU(UYHBIX  TEOMETPHH, W  HEOOXOJMMBIX  JUISI  YCICIIHOTO
npodeccuoHaTBFHOr0 00pa30BaHus, CBA3aHHOTO C HCIOJIb30BAaHUEM MAaTEMATHKH.

[IpuopureTHpiMu  3aauaMu  Kypca TE€OMETPUM Ha  YIUIYOJICHHOM  ypOBHE,
PaCIIUPSIONIUMH ¥ YCHITUBAIOIUMU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paciiupeHue TMPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOH KYIbTYpPHI U
(hopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPYKAFOIIIUM MHPOM;

(hopMHpOBaHHE TPEICTABICHHUS O MPOCTPAHCTBEHHBIX (UTYpax KaKk O BaXKHEHIIHUX
MaTEeMaTHYeCKUX MOJICNISAX, ITO3BOJISIONIMX OMKMCHIBATH M H3Yy4aTh pa3HbIC SBICHHS
OKpYKAOIIero MUpa, 3HaHUE MOHITUHHOTO armapara Mo paszeiny

«CtepeomeTpusi» y4eOHOTO Kypca TeOMETPHH;

q)OpMI/IpOBaHI/Ie YMEHHUA BJIaJ€Th OCHOBHBIMU TIIOHATUAMU O TMPOCTPAHCTBCHHBLIX
¢urypax 1 uX OCHOBHbIMH CBOICTBaMH, 3HaHUE TEOpeM, POPMYI U YMEHHE UX MPUMEHSATh,
YMEHUA JOKA3bIBATb TCOPEMBI U HAXOAUTHbHECTAHAAPTHLIC CIIOCOOBI PEIICHU 3ada4,

(¢hopMHpOBaHHE YMEHHs pacro3HaBaTh HAa yepTekaxX, MOJEISIX U B PEAJbHOM MUDE
MHOTOTPAaHHUKH U Tella BPallleHUs, KOHCTPYHPOBATh T€OMETPUICCKHE MO/ICIIH;

(bOpMI/IpOBaHI/Ie IIOHUMAaHU BO3MOKHOCTHU AKCUOMATHYECKOT'O MMOCTPOCHUMA
MaTeMaTHYeCKUX TeOpUi, GOpMHUpPOBAHUE MOHUMAHUS POJIM aKCUOMATUKH MPU TPOBEICHUU
pacCyXJIEHUI;

(¢bopMHpoBaHKE YMEHHUS BIAJETh METOJAaMHU J0Ka3aTeIbCTB U aJTOPUTMOB PELIEHUS,
YMEHHSI MX HPHUMEHSThb, IMPOBOJUTH JOKAa3aTeNbHBIE PACCYKJIEHUS B XOJE peIICHUS
CTEpEOMETPUYECKUX 3a/ad M 3aJad C MPaKTUYECKUM coJiep:kaHueM, (HopMHUpOBaHHE
MIpe/ICTaBICHUs] O HEOOXOTUMOCTU JI0KAa3aTeNbCTB IPHU

00OCHOBaHMM MAaTEMAaTHYECKUX YTBEP)KICHUH WU POJIM AKCUOMAaTHUKUH B IPOBEICHHUHU
JeTyKTUBHBIX PacCyXIECHU;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
oOyyaromuxcs, M03HaBaTeIbHON aKTMBHOCTH, UCCIENOBATEIbCKUX YMEHHUH, KPUTHUYHOCTH
MBIIUIEHUS], UHTEpEeca K U3y4YEHHIO T€OMETPUH;

¢dbopmupoBaHue (PyHKIHOHAIBHOW I'PAMOTHOCTH, PEJIEBAHTHON I€OMETPUU: YMEHUS
pacro3HaBaTh NPOSIBIEHHS T'€OMETPUUYECKMX IOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CHUTYyallUAX M MPU M3YYEHUH JPYTHX Y4eOHbIX HpPEIMETOB,
IIPOSIBJICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIMPOBAaHUS pealbHbIX CHUTYyalUH,
HCCIIeIOBAHUS IOCTPOEHHBIX MOJEJIEH, MHTEPIPETALMH MT0JIy4YEeHHBIX PE3Y/IbTAaTOB.

OCHOBHBIMHU CO/I€pKAaTENbHBIMU JMHUAMHU ydeOHoro kypca «l'eomerpus» B 10-11
Kiaccax sBisitorcs: «IIpsMble U IIOCKOCTH B IIPOCTPAHCTBEN,

«MHororpanHukny, «Tena BpamieHus», «BekTopbl M KOOpPIUHATBI B NPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.

Coopmynuposannoe Bo @PI'OC COO tpeboBaHHE «yMETh ONEPUPOBATH MOHATUAMMY,
pelieBaHTHBIMHM T'€OMETPUH Ha YriayOoneHHOM ypoBHe oOyuenus B 10—11 kmaccax, oTHocUTCS
KO BCEM COJIepXKaTeIbHbIM JIMHUAM y4eOHOro Kypca, a GOpMHpPOBAHKE JIOTHUECKUX YMEHUMN
pacripesiesiieTcsi He TOJBKO IO COJAEp’KaTeNbHbIM JIMHUAM, HO W MO rojaMm oOy4YeHHs.
Conepxxanne 00pa30BaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yiabTaTaM OCBOCHHS
@enepanbHOl  pabodeld  mporpaMMbl, — paclpeleNeéHHbIM 10  rojaM  oOydeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHLIUITHAIBHBIM BOIIPOCaM



oOyyaromuecst 0oOpaliainch HEOJHOKPAaTHO. OTO TO3BOJISIET OPraHU30BaTh OBJIAJCHUE
r€OMETPUYECKUMHU TIOHATHSAMUA W HaBBIKAMH IIOCJIEAOBATENbHO M TOCTYMATENIbHO, C
COOITIO/ICHNEM TIPUHIIMIIA TPEEMCTBEHHOCTH, 3 HOBBIC 3HAHUS BKIIIOUATh B OOIIYIO CUCTEMY
FEOMETPUUECKUX MPEJCTABICHUNA OOYy4alOUIMXCs, pacliupsisi U yriayonsas e, oOpasys
MPOYHBIE MHOXXECTBEHHBIE CBSI3H.

[lepexoxa K U3y4eHUIO TEOMETPHUU Ha YIIIyOJICHHOM YPOBHE TTO3BOJISCT:

— co3mare  ycioBus i guddepeHnManud  OOy4YCHHS, — TOCTPOCHUS
UHIUBUAYAJIbHBIX 00pa30BaTENIbHBIX MpOTrpamMM, OOeCHeuuTh YriyOJIeHHOE
M3ydeHHe TeOMETPUH KaK COCTaBIISIONIEeH yaeOHOTro peaMera «MaremMaTukay;

— TOATOTOBHUTH OOYYAIOMIMUXCS K TPOJOJDKCHUIO W3yYCHHS MAaTEMATUKH C YYETOM
BBIOOpa Oymymied mpodeccrun, odbecreurnBas MPEEMCTBEHHOCTh MEXIY OOIIUM U
npodecCuoHaIbHBIM 00pa30BaHUEM.

B 3aBucumocTH OT THYyOMHBI H3y4aeMOro MaTepuayia, YPOBHS IOJTOTOBKH
00yJaromuxcsi, WCMOJIB30BAHUS TENIArOTHUECKUX TEXHOJIOTHH, YYUTENhb MOXXET BapbHPOBATh
KOJIMYECTBO YacOB B IpeJesiaX TEMBbI, BHOCUTh B YUEOHYIO IPOTPAaMMy KOPPEKTHUBEI: H3MEHSTh
MOCIIEIOBATEILHOCTh YPOKOB BHYTPU TEMBI, NEPEHOCUTh CPOKU TIPOBEICHUS KOHTPOJIBHBIX

pabor.
Ha msyuenue ydeOHoro xypca «l'eomerpusi» Ha yriyOIeHHOM ypoBHE oTBoauTCs 204

qaca: B 10 xiacce — 102 gaca (3 waca B Hegenmo), B 11 kiracce — 1024aca (3 gaca B HeJelo).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMSA

JIMYHOCTHBIE PE3VIJIBTATHI

1) rpaxmanckoe BOCUTaHHUE:

C(OPMHUPOBAHHOCTh TPAXKAAHCKON TO3UIMU OOYYalOmErocss KaK akTHBHOTO U
OTBETCTBEHHOTO YJICHa POCCUICKOTO 0OIIecTBa, MpPEICTAaBICHHE O MaTeMaTHYECKUX
OCHOBaX ()YHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHU, MPOLEAYpP TPa)kIaHCKOTO
obmiectBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHUE B3aUMOJCHCTBOBATH C COIMAIBbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIUSMHU U Ha3HAUYCHUEM;

2) MaTPUOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTh  POCCUHCKOM TpPaKJAHCKOM HWAEHTUYHOCTH, YBAXKEHHUS K
NpONUIOMY M HACTOSIIEMY pPOCCHICKOM MAareMaTUKH, LEHHOCTHOE OTHOIIEHUE K
JOCTHMKEHHUSIM POCCUMCKHMX MAaTEMAaTUKOB M POCCHUMCKOM MaTeMaTUYECKOM  IIKOJIbI,
WCIIOJIb30BAHNE ITUX JIOCTHIKEHUN B IPYrUX HayKaX, TEXHOJOTHX, chepax SKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

OCO3HAHME JYXOBHBIX II€HHOCTEH pOCCHIICKOro Hapoja, cHOpMHUPOBAHHOCTh
HPaBCTBCHHOI'O CO3HAHUA, OTHYECKOIO [IIOBCACHUHSA, CBA3AHHOTO C TIPAKTHYCCKHUM
MPUMEHEHHEM JIOCTH)KEHUN HAayKH U JIESTEIIbHOCThIO YUEHOTO, OCO3HAHME JIMYHOIO BKJIa/a
B IIOCTPOCHHUE YCTOWYMBOIO OYIyLIEro;

4) screTHueckoe BOCIUTAHUE:

ACTETUYECKOE OTHOILIEHHWE K MHpY, BKIIOYas JCTETUKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEHW, OOBEKTOB, 3ajad, pEIICHUH, PacCyKIECHUH, BOCHPHUUMYHBOCTH K
MaTeMaTHYEeCKUM acleKTaM pa3IMYHbIX BHI0B UCKYCCTBA;

5) dusuueckoe BocnuTaHuUE:

chOPMHPOBAHHOCTH yMEHMs TPUMEHATh MaTeMaTHYecKHe 3HAHHS B MHTEpECcax
3710pOBOTO M 6€30MaCHOT0 06pa3a KMU3HH, OTBETCTBEHHOE OTHONIEHHE K CBOEMY 310POBBIO
(3M0poBOE  TIHMTaHWe, COANAHCHPOBAHHBIN pPEKMM 3aHATHH M OTABIXA, pETyNApHas
dusMUeckas aKTHBHOCTB), (M3MYECKOE COBEPUICHCTBOBAHME MPH 3aHATHAX CIOPTHBHO-
03710POBHTENBHOH JIEATETLHOCTBIO;

6) TpynoBoe BocnuTaHueE:

TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH TPYAOIIOOUS, UHTEpeC K pa3INuHbIM
chepam mnpodeccCHOHANbHONW  JESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKOM © e
MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccun u
peai30BbIBATh COOCTBEHHBIC JKM3HEHHBbIC IUIaHbI, TOTOBHOCTb M  CIOCOOHOCTH K
MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 HA TMPOTSHKEHUU BCEW KU3HU, TOTOBHOCTh K AaKTHMBHOMY YYacTHUIO B
pElIeHUH MTPAKTHYECKUX 3a/1a4 MAaTeMaTUYECKO HAMPaBJIEHHOCTH;

7) 5K0JIOrMYecKOe BOCIMTAHUE:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKOW KyAbTYphI, MOHUMAHUE BIHSIHHS COLHUATHHO-
SKOHOMHUYECKHUX TPOLECCOB HA COCTOSHUE MPHUPOJAHOW M COIMAIBHOW Cpeibl, OCO3HAHHE
rII00AaTBPHOTO  XapakTepa dJKOJOTHYECKHMX MpoOIeM, OpHUEHTalMs Ha MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW JUIsI pelIeHHs] 3adad B OO0JacTH OKpPYKalolleld Ccpelibl,
[JJAHUPOBAHUE TMOCTYNKOB M OLEHKH HMX BO3MOXHBIX TMOCIEJICTBUM IJIs1 OKpYXarouen
Cpelbl;

8) uenHOCTH HAyYHOTO HO3HAHMSL:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH M OOIECTBEHHOW MPAKTHKH, MOHMMAHHE MAaTeMaTUYECKOW HAyKH Kak



cdeppl YETOBEUECKOW JAEATEIIbHOCTH, 3TAllOB €¢ Pa3BUTHS M 3HAYUMOCTH JUIS PAa3BUTHUSA
LMBWIN3ALMY, OBJAJACHUE S3BIKOM MAaTEMaTUKM U MAaTEMAaTU4YECKOW KYyJIbTYpOH Kak
CPEICTBOM IO3HAHUS MHUPA, TOTOBHOCTH OCYILECTBIIATH IMPOCKTHYIO M UCCIEA0BATEIBCKYIO
NEeATENbHOCTh UHAVBUIyaJIbHO U B IPYIIIE.

METAIIPEIMETHBIE PE3VJIbTATbI

[lo3HaBarenbHbIE YHUBEPCAIbHBIE YUeOHbIE JEHCTBUS
ba3oBble tornueckue neucTBuUs:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKU MATEMaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHATUSIMHU, (POPMYJIHPOBATH ONPEAETICHUS MOHATUH,
YCTaHABIMBATh CYILIECTBEHHBbI TNpHU3HAK KilaccU(PUKAIMK, OCHOBAHUSA  JUIS
0000111eHNS ¥ CpaBHEHUS, KPUTEPHUH ITPOBOAMMOIO aHAIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPa30BBIBATE CYXKICHMS: yTBEPAUTEIbHBIE U
OoTpuLaTeNbHbIe, eAMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MaTeMaTUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBS3M U TPOTUBOPEUYHUS B
(akTax, NaHHBIX, HAOMIONEHUSX W YTBEPXKICHHSX, Mpeajaratb KpUTEpPUU JUIsS
BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

JIeNlaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, N€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUeHUH TI0 aHAJIOTHH;

IIPOBOJIUTH  CaMOCTOSITEJBHO  JIOKA3aTeIbCTBA MaTEMaTHUECKUX  YTBEPKACHUI
(mpsiMble U OT NMPOTUBHOIO), BBICTPAUBATh apryMEHTAlLMIO, PUBOIUTh IMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI;

BBIOMpaTh CHOCOO pemieHuss y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO BapUAHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOMAIIMH C€  y4eTOM  CaMOCTOSITEIBHO
BBIJIEJICHHBIX KPUTEPUEB).

bazoBrie HCCICO0BATCIILCKHUC ,HCfICTBHHZ

WCIIOJIb30BaTh  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUH  MHCTPYMEHT  MO3HAHMS,
(dbopMynupoBaTh BONPOCHI, PUKCUPYIOIIKNE IPOTUBOPEUNE, MPobIeMy, yCTaHABINBATh
HUCKOMOE M JaHHOe, (OpPMHUPOBATH THIOTE3y, APryMEHTHPOBATh CBOIO IO3UIIUIO,
MHEHUE;

MPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIEI0BAaHUE I10
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro oOBeKTa, SBIEHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 0ObEKTaMH, SBICHUSMU, POLIECCAMU;
CaMOCTOSITENIBHO ~ (JOPMYIHPOBaTh OOOOIIEHWS] W  BBIBOJABI MO  pe3yabTaTam
MIPOBEICHHOTO HAOIIOACHUS, UCCIEI0BaHuUs, OIICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 000OIICHMIA;

MIPOTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOILIECCa, a TAKKE BBIABUTATHITPEINONOKEHUS
0 €ro Pa3BUTHUH B HOBBIX YCIOBUSIX.

Pab6ota ¢ undopmarmeii:

BBISABIIATE AeUIIUTHI MH(POPMAINK, JaHHBIX, HEOOXOIUMBIX JUIS OTBETa Ha BONPOC U
JUIsL peLIeHus 3a1a4H;

BbIOMpaTh MHMOPMAIMIO U3 MCTOYHUKOB PA3IUYHBIX THUIOB, aHAJIW3UPOBATh,
CHCTEMaTH3UPOBaTh U MHTEPIPETHPOBATh MH(DOPMAIIUIO pa3IMyYHBIX BUAOB M (HOopM
MIPE/ICTaBIICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, MPEACTAaBIATh €€ B pa3IMYHbIX (Qopmax,
WJUTIOCTPUPOBATH IPahuuecKu;

OLICHUBATh HAACKHOCTH HHGPOPMALIMM IO CaMOCTOSTENbHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.



KoMMyHMKaTHBHBIE YHUBEpCAIbHbIE YUeOHbIE IEHCTBUS
OOwenue:

— BOCHPUHUMATh U POPMYIMPOBATH CYXK/IEHUS B COOTBETCTBUHU C YCIOBUSIMU U LEJIAMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3pPEHUS B YCTHBIX U
MIUCBMEHHBIX  TEKCTaX, JlaBaTh IMOSICHEHMs 1O XOJAy pEIIeHUs 3aJaud,
KOMMEHTHUPOBATh NOJyYEHHbIN pe3yibTarT;

— B XoJle OOCYKIEHHs 3aJaBaTb BOIPOCHI IO CYHIECTBY OOCYXIAaeMOW TEMBI,
npoOeMbl, pelaeMoi 3a7auu, BbICKA3bIBaTh UJIEH, HAllEJIEHHbIE HA MIOMCK PEIICHMUS,
COMOCTABJSATh CBOU CYXJIECHHUS C CYXKICHHSIMH JPYyrUX YYacTHHUKOB JHaJlora,
oOHapyXHuBaTb pa3JIMYU€ M CXOACTBO IMO3UIMI, B KOPpPEKTHOU Qopme
(hopMynupoBaTh pa3HOTIACHsl, CBOM BO3PAXKEHHUS;

— TPEACTaBIATH PpE3YyNbTaThl pELIEHUS 3aJadd, »dSKCIIEpUMEHTa, MCCIeI0BaHus,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIGHHS C Y4E€TOM 3ajad
Mpe3eHTali U 0COOEHHOCTEN ayIUTOPUH.

PerynsartuBHbIe YyHUBEpCATbHBIC YICOHBIC JCHCTBUS
Camoopranu3zanus:

COCTaBIIATh IUIaH, AITOPUTM pELICHUs 3a/1aduM, BHIOMpPATh CIOCOO pelIeHus: C y4ETOM
UMEIOLUXCA  PEecypcoB U  COOCTBEHHBIX  BO3MOJKHOCTEW, apryMeHTHpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOM MH(MOpMAITUH.

CaMOKOHTpPOJIb, SMOIIMOHAJIBHBIN UHTEIIEKT:

— BJaJeTh HaBBIKAMH [O3HABATEJIbHON pe(IeKCHH KaK OCO3HAHHUS COBEPILIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3yAbTaTOB, BIAAETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca M pe3ysibTaTa pelieHrs MaTeMaTH4ecKOn
3a/1auy;

— TNpeaBUACTh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HUKHYTh IpPU DELICHUH 3ajaud,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX,
HaWJEHHBIX OIHUOOK, BHISBIEHHBIX TPYIHOCTEH;

— OIICHHMBAaTh COOTBETCTBUE pE3y/lbTaTa LEIH M YCIOBUAM, OOBSCHATH HPUYUHBI
JOCTHIKEHHS] WJIM HEJOCTHKEHHUSI Pe3ylIbTaTOB JESTENbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLIEHKY IPUOOPETECHHOMY OTIBITY.

CoBMecTHas 1eATEIbHOCTE:

MOHUMATh U UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYaTbHON PabOTHI
MIpU pelieHNH Y4eOHBIX 3a/a4, IPUHUMATh 11€Jh COBMECTHOM AESITeNbHOCTH, IIIaHUPOBATh
OpraHHU3aII0 COBMECTHON pabOThI, paclpeneisIThBUIAb paboT, T0roOBapUBAaThCs, 00CYKIATh
MIPOLIECC U pe3yNbTaT paboThl, 000011aTh MHEHHS HECKOIBKUX JIIOJICH;

y4acTBOBAaTh B TPYMIOBLIX (Popmax paboThl (0OCYXkAeHUS, OOMEH MHEHMHIA,
«MO3TOBBIE IITYPMBI» U WHBIE), BHIMOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
JNEUCTBHUS C IPYTMMH Yi€HAMU KOMaHbI, OIICHMBATh KAa4eCTBO CBOEro BKJIaJa B OOIIMIA
MPOJIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3VJIbTATDI

K koniy 10 knacca oOy4aromuiicss HayduTCs:
— CcBOOOJHO ONEpPHPOBATH OCHOBHBIMU MOHATHSMH CTEPEOMETPUH NPH PELICHUU 331a4u U
IIPOBEJIEHUN MaTEMATUYECKUX PACCYXKICHUI;

— HOPUMCHATL AKCHOMBI CTCPCOMECTpHUU W  CICACTBUA U3 HUX TIpH PCHICHUU



reOMETPUYECKUX 33]1au;
KJIaccu(UIMpPOBaTh B3aMMHOE PACIIOJIOKEHUE MPSAMBIX B IMPOCTPAHCTBE, IIIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTRBE;
cBOOOJTHO OTIEPHPOBATH MOHATUSMH, CBSA3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMH B ITPOCTPAHCTBE, MEKIY MPSMOH U TUIOCKOCTBIO;
cBOOOJTHO OTIEPHPOBATH MOHATHUAMH, CBSI3aHHBIMU C MHOTOT'PaHHUKAMH;
cBOOOJTHO PpAacHo3HAaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (IIpH3Ma, NHPaMHJA,
MIPSIMOYTOJIbHBIN Napajuieenumnes, Kyo);
KJIaccu(UIMPOBATh MHOTOTPAHHUKH, BHIOMPAsi OCHOBAHUS TSI KJTaCCH(PHUKALINY;
CBOOOJTHO OMEpUpOBaTh TOHSATHSAMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;
BBITIOJTHATH TapaJjIeNIbHOE, IEHTPAIBHOE U OPTOTOHAIBHOE MPOCKTUPOBaHNE QUTYp HA
TUTOCKOCTD, BBITIONHATH N300paXkeHust (pUryp Ha TIIOCKOCTH;
CTPOHTH CEUYEHHUS] MHOTOTPAHHUKOB PA3JIIMYHBIMH METOJAMH, BBINOJHATH (BBIHOCHBIC)
IJIOCKHE YEPTEX U U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (GUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATH  IUIOMIATM  TIOBEPXHOCTEH  MHOTOTpaHHHKOB (NIpH3Ma, IHPaMHUia),
TE€OMETPUIECKUX TEIl C MPUMEHEHUEM (HOpMYIT,
cBOOOJTHO OIEPHPOBATH TOHATHSIMH: CHMMETPHS B TPOCTPAHCTBE, ILEHTP, OCh U
TUTIOCKOCTh CUMMETPHH, TIEHTP, OCh U TNIOCKOCTh CAMMETPHH (PUTYDHI,
cBOOOJTHO ONIEpUPOBATh MOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATAM B
IIPOCTPAHCTBE;
BBITOJIHATE ACHCTBUS HaJl BEKTOPAMU;
pemaTh 3a7add Ha JOKa3aTelNbCTBO MAaTEMaTHMYECKMX OTHOLIEHHMH W HaXOXKJCHHE
IF€OMETPUYECKUX  BEIUYMH, TPUMEHSAsS  W3BECTHbIE  METOABI IIPU  PELICHUU
MaTEMaTUYECKUX 3aJa4 MOBBIIIEHHOIO 1 BEICOKOTO YPOBHSI CIIOKHOCTH;
IPUMEHATh MPOCTEUIINE MPOrPaMMHBIE CPEJICTBA M AIIEKTPOHHO- KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKHX 3a/1a4;
U3BJIEKaTh, IPe0OPa30BbIBATh U HHTEPIPETUPOBATH HH(POPMALIHMIO O IPOCTPAHCTBEHHBIX
reoOMEeTPUYECKUX (PUrypax, MpeacTaBICHHYIO Ha YepTeKax U PUCYHKAX;
IIPUMEHATh NOJY4YEHHbIC 3HAHUS HA MPAKTHKE: CPAaBHUBATh M aHAJIM3UPOBATh pealibHbIE
CUTyalluH, HPHUMEHATb M3Y4YEHHblEe TMOHATHA B Ipolecce IOMCKA  PpeIIeHUs
MaTeMaTU4ecku cHOpMyIHMpPOBAHHON MPOOJIEMBbI, MOJAECIUPOBATh PEAJIbHbIE CUTYAI[UH
Ha s3bIKE TIE€OMETPHUM, HCCIEeNI0BaTh IOCTPOCHHBIE MOJEIU C HCIOJIb30BaHUEM
reOMETPUUECKUX MOHIATUH U TeOpeM, amrnapara aiareOpbl, pelaTh NpaKTHUECKUe 3a/1auu,
CBSI3aHHBIE C HAX0XKJICHUEM T'€OMETPUUECKUX BEIUYMH;
UMETb MPe/CTaBIeHUs 00 OCHOBHBIX 3TalNax pa3BUTHUS T€OMETPUU KaK COCTABHOHN 4acTH
(GbyHaMeHTa pa3BUTUS TEXHOJIOTUH.

o K xonny 11 kjiaacca oOyyaronuiics HayduTcs:
cBOOOJIHO ONEPHUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C LMJIMHIPUYECKOHN, KOHMYECKOW M
cepuueckoil MOBEPXHOCTAMH, OOBSICHITH CIOCOOBI MOTYYEHUS;
ONEepPHPOBATH MOHATHUAMH, CBS3aHHBIMU C TEJaMHU BpallleHHs: LMJIUHAPOM, KOHYCOM,
cdepoii u mapom;
pacrio3HaBaTh Tejla BpalleHHs (IWIMHAP, KOHYC, cdepa U map) U oOBICHATh CHOCOOBI
MOJTy4dEHHUs TeJl BPALLCHHUS;
KJ1accU(UIMPOBATh B3aMMHOE PACIIONOKEHHUE CPephl U MIOCKOCTH;
BBIUMCIIATH BEIUYMHBI 3J€MEHTOB MHOTOTPAHHHUKOB W TN BpalleHUs, 0OBEMBI U
IUTOIIA I TOBEPXHOCTEH MHOTOIpDAaHHMKOB M Tel BpallleHHs, T'€OMETPHUECKUX Tel C
pUMEHEHHEM OpMYIT;
cBOOOJIHO ONEPUPOBATH MOHATHUAMH, CBS3aHHBIMU C KOMOWHAIMAMHU TEN BpAIICHUS U



MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHCAHHBIN B cepy W OMUCAHHBIA OKOJIO COeEpsl,
cdepa, BucaHHas B MHOTOTPAHHUK HWITU TEJIO BPAICHUS;

BBIYHCIISATH COOTHOIICHUS MEXK]y IUIOMAISIMH TIOBEPXHOCTEH W 00BEMaMH TOJ00HBIX
TEJN;

n300paxaTh W3ydaeMble (UTYPHI, BBITIOJTHATH (BBIHOCHBIC) IUIOCKHE YEPTeKU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (PUTYp: BHII CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHHUS TEIl
BpallEeHUS;

W3BJICKATh, MHTEPIPETUPOBATH U MPEOOPa30BBIBATE HH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX
reOMETPUUECKHX (PUTypax, MPEICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOO/IHO OTIEpPUPOBATH TIOHITHUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIIUU HAJl BEKTOPAMU,

3a/1aBaTh TUIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOM CHCTEME KOOPIUHAT;

pemarh TEOMETPUYECKHE 3aJayd Ha BBIYUCICHHE YIJIOB MEXAY MNPSIMBIMH H
IJIOCKOCTSIMU, BBIYMCIICHUE PACCTOSHUN OT TOYKH JO TUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia MPH PEIICHUH;

CBOOOJTHO OTIEPHPOBATH MOHATHSIMHU, CBI3aHHBIMU C JBUKEHHUEM B MPOCTPAHCTBE, 3HATH
CBOICTBA JIBIOKEHUN;

BBITIOJTHATh M300pa)KEHUsI MHOTOTPAHHWKOB WM T BpPAIICHUS TMPU TapauieIbHOM
nepeHoce, MeHTPATbHOW CUMMETPHUH, 3€PKAIbHONH CHMMETPHH, TIPH MMOBOPOTE BOKPYT
MPSIMOH, TIPeoOpa3oBaHUs MOA00US;

CTPOUTH CEYEHUS] MHOTOIPAHHUKOB M TeJl BPAILLEHUs: CEUCHUS IIMHApA (MapayljiebHO
U TEPIEeHIUKYISIPHO OCH), CeYeHHs KOHyca (TapaiebHble OCHOBAHUIO U MPOXOAAIINE
yepes BEpUINHY), CEUeHHUsI 11apa;

WCIIOJb30BATh METOJABI IMOCTPOCHHSI CEUEHUW: METOJ CJENOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHNUS;

MPUMEHSITh TreoMeTpudeckue (axkThl Ui pEHIeHUs CTePeOMEeTPUUECKUX 3ajad,
MPEANOJIararluX HECKOJIBKO IIAarOB PELICHUs, €CJIM YCIOBHUS NPUMEHEHUS 3aJaHbl B
SIBHOYM M HESIBHOU (hopMme;

pemaTh 3aJadd Ha JI0KAa3aTeIbCTBO MAaTEMATHYECKUX OTHOUIEHUN W HAXO0XJICHHE
F€OMETPUUYECKHUX BEJINYUH;

MIPUMEHATh NPOTPaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
peLIeHUN CTEPEOMETPUYECKUX 3a/1aY;

MPUMEHATh TOJYyYEHHbIE 3HAHMS Ha MPAKTUKE: CpPaBHUBATh, AaHAIM3UPOBATh U
OLICHUBAThH PEaJIbHbIE CUTYALIMH, IPUMEHATh U3y4ECHHBICTIOHITHS, TEOPEMbI, CBOKCTBA B
mpolecce TOHMCKa pEeHIeHHs] MaTeMaTH4ecKu CcQOpMYyIHMpPOBAHHON  MpPOOIEMBI,
MOJIEIMPOBATh PEaAJIbHbIE CUTYallUd Ha SI3bIKE T€OMETPUU, MCCIIE0BATh MOCTPOCHHBIE
MOJIENI C KCIIOJIb30BAaHHEM T'€OMETPUYECKUX MOHATUNA M TeopeM, almapara aireOpsl,
peuaTh NpakTUYECKUE 3a7a4i, CBSI3aHHbIE C HAXOXKICHUEM T€OMETPUUYECKUX BETUYMH;
HMMETh MpeICTaBIeHHS 00 OCHOBHBIX 3Tanax pa3BUTHUS T'€OMETPUHU KaK COCTaBHOM 4acTu
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.
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COJAEPKAHUE OBYYEHUA

10 KJIACC

[IpsiMble U TIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATUS cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb, IPOCTPAHCTBO.
[lonsiTie 00 aKCMOMaTUYECKOM TIOCTPOEHUU CTEPEOMETPUU: aAKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX.

B3aumHoe pacrniosiokeHue MpsiMbIX B IPOCTPAHCTBE: MEepeceKaronecs, napauieabHble U
CKpeluBaomuecs npsmele. [IpusHaku ckpemuBaromuxcs npsMbix. [lapamiensHOCTh MPsSMBIX
U TUIOCKOCTEN B MPOCTPAHCTBE: NapasuIeIbHbICNIPSIMbIE B IPOCTPAHCTBE, NapalIeIbHOCTh TPEX
NpsIMBIX, NApaUIeIbHOCTh MpsAMOM ©  miockoctu. [lapamnenbHoe W LEHTpaJbHOE
MPOEKTUPOBaHUE, N300pakeHne Guryp. OCHOBHBIE CBOMCTBA MapaJJIEILHOTO MTPOSKTUPOBAHMSL.
N306paxkenue ¢puryp B napamieabHON IPOEKUUU. YTJIIbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJI
MeXAy MpsMBIMH B mpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: MapaienbHble IIOCKOCTH,
CBOMCTBa MapajUleNibHbIX IuIocKocTe. Ilpocrelimme mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IIJIOCKOCTH: TETPASP, MAPAUIECIICIIUIIE]], TOCTPOECHUE CEUEHU M.

[lepneHuKynapHOCTh MPSAMOM U  IUIOCKOCTH: MEPIEHIUKYISpHbIE TMpsIMble B
MPOCTPAHCTBE, MpsIMble NapajuleJbHble W MEPHEHAUKYISIPHbIE K IUIOCKOCTH, IPU3HAK
MEPHNEHIUKYIIPHOCTH TPSAMOM M IJIOCKOCTH, TEOpeMa O NPSIMOM MEpPIEeHINKYISIPHOU
I0CKOCTH. OpTOroHaIbHOE MPOEKTUpOBaHue. [lepneHauKyssp U HaKJIIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOU JI0 IJIOCKOCTH, MPOEKLUs (PUTyphl HA TMIOCKOCTb.
[lepneHUKYISPHOCTh IUIOCKOCTEM: NPU3HAK NEPHEHAMKYIIPHOCTH JIBYX IUIOCKOCTEM.
Teopema o TpeX NMepneHANKYISIpax.

VYriael B NpPOCTPAHCTBE: YroJl MEXKAYy MNPSAMON M IUIOCKOCTBIO, JBYTPAHHBIM yrod,
JIMHEMHBIN YroJl IBYIpaHHOTO yria. TpeXrpaHHblil 1 MHOTOTpaHHbIE yriibl. CBOKMCTBA MJIOCKUX
YIJIOB MHOTOIpaHHOTro yria. CBOMCTBa IUIOCKMX U JIBYTPAaHHBIX YIJIOB TPEXI'PAHHOIO yrija.
TeopeMbl KOCHHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKu

Buzabl MHOrorpaHHMKOB, pa3BepTKa MHOrorpaHHuka. lIpusma: n-yronpHas npusma,
npsiMasi ¥ HAaKJIOHHAs MpU3Mbl, OOKOBas W TOJIHAS MOBEPXHOCTh Npu3Mebl. llapannenenunen,
MPSIMOYTOJIbHBIM Tapajulesienune] U ero cBodcTBa. Kparualilime myTM Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. ITupamumma: n-
yroJibHasi MUpaMu/ia, paBUiIbHAS U yceueHHas mupamubl. CBolicTBa pedep U OOKOBBIX TpaHeit
MpaBUIbHOM mupamuabl. IpaBuibHbIE MHOTOIPAHHMKHU: NpaBUJIbHAs NPU3Ma U IPaBHIIbHAS
MpaMuia, IpaBUibHAs TPEYToJdbHas MUpaMua U NpaBUiIbHBINA TeTpasap, Kyo. [IpeacraBnenue
O MPaBWIbHBIX MHOTOI'PAHHUKAX: OKTa’3p, AOJAEKAIP U UKOCAIP.

Borunicnenue 571€MEHTOB MHOTOTPAaHHUKOB: peOpa, nuaroHanu, yriel. [lnomane
OOKOBOM TMOBEPXHOCTH W TOJHOW MOBEPXHOCTH MPSAMOM NPU3MBI, IUIONMIATh OCHOBAHMIA,
TeopemMa O OOKOBOIl MOBEPXHOCTH NpsAMOi mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUIIBHOM MHUPAMHU/JIBI, TEOPEMA O TIIOLIAU YCEUYCHHON TUPAMUIbI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM MPABUIBHBIX MHOTOIPAHHHUKOB.
CummeTpusi B NpPaBWIBHOM MHOTOIPAHHHMKE: CHUMMETpHUS NapajUlesienunena, CUMMETpUs
MPaBUJIbHBIX NIPU3M, CUMMETPUS TPaBUILHOM MUPAMHU/IBI.

BekTopsl U KOOpAMHATHI B IPOCTPAHCTBE

[lonsTHA: BEKTOp B INPOCTPAHCTBE, HYJIEBON BEKTOp, UIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHbIE M MPOTHBOMOJOKHO HAIPaBJIECHHBIE BEKTOPHI.
PaBeHcTBO BekTOpOB. JIEMCTBUS ¢ BEKTOpAaMHU: CIIO)KEHME M BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOJKEHHE BEKTOpa Ha uwnciao. CBONCTBA CIIOKEHMSI BEKTOPOB.
CBoiicTBa yMHOXE€HHUsI BekTOopa Ha uyuciio. [loHsTue komiiaHapHble BeKTOpbl. I[Ipu3Hak
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KOMILJIaHAPHOCTH TpeX BekTopoB.IIpaBuio napannenenunena. TeopeMa o pa3iios)keHUU BEKTOpa
10 TPEM HEKOMILUIaHApHBIM BekTopaMm. lIpsmoyronpHas cucreMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatsl Bekropa. CBsi3p MEXy KOOpJIMHATAMHM BEKTOpAa M KOOpAMHATAMM TOYEK. YTOI
Mexay BekropaMu. CKallipHOE ITPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena BpameHus

TloustTus: MUJIMHAPHUYCCKasd IMOBCPXHOCTb, KOHHMYECKAs IMOBCPXHOCTD, C(l)epI/I‘IeCKaﬂ
MIOBEPXHOCTh, OOpasyromue mnoBepxHocTedl. Tenma BpallleHHs: LWIMHAP, KOHYC, YCEUCHHBIM
KOHYC, cdepa, map. Bzaumaoe pacrosiokeHre cepbl U IIOCKOCTH, KacaTelbHas MII0CKOCTh K
chepe. M3zo0pakeHue Ten BpalieHHs Ha IUIOCKOCTH. Pa3BépTka IwiaMHApa W KOHYCA.
CuMmMmeTpus cdepsl U mapa.

O6beM. OcHOBHBIE cBOMCTBa 00bEMOB Ten. Teopema 00 00BEME MPAMOYTOJIBHOIO
napajuiefenunena u ciueactsus u3 Hee. OObEM MPSAMON M HAKIOHHOW NPU3MBI, IWIMHJIPA,
nupamMuibl 1 kKonyca. O6bEM 11apa U apoBOro CErMeHTa.

KomMOunauu Ten BpailleHUss U MHOTOrpaHHUKOB. llpu3ma, BhucaHHas B LMJIUHJD,
onmcaHHas okoyio muirHpa. [lepeceuenne cdepsl u mapa c

wiockoctelo. Kacanme mrapa um cdepbl TutockocThio. [loHSTHE MHOTOTpaHHHKA,
OTIMCAHHOTO OKOJIO c(ephl, chepbl, BMMCAHHON B MHOTOT'PAHHUK WUJTH TEJIO BPAIICHUSI.

[Tmomaape MOBEPXHOCTH IMIMHAPA, KOHYyCa, Tuiomanas chepsl u e¢ yactet. [lomodbue B
npoctpancTBe. OTHOIIEHHME OOBEMOB, IUIOMIAJEH TOBEPXHOCTEH TOMOOHBIX  (QUTYD.
[IpeoOpazoBanue moaoOusi, roMoTeTHs. PelieHue 3amady Ha IIOCKOCTH C HCIOJIb30BAHHEM
CTEepEOMETPUUYECKIX METOJIOB.

[TocTpoenne ceyeHMi! MHOTOIPAaHHMKOB W TeNl BpalllEHUS: CEUEHHUS MHJIMHIpA
(mapasienbHO W TEPICHIUKYISIPHO OCH), CEYeHMs] KOoHyca (TapajuiebHbIe OCHOBAHHWIO W
MPOXOIALINE Yepe3 BEpIINHY), CEUEHHUs 1Iapa, METO/bl MOCTPOCHUS CEUYEHUN: METOJ CIIEOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BekTopsl 1 KOOpAMHATEI B TPOCTPAHCTBE

Bextopel B mpoctpancTtBe. Omepauuu Haja BeKTOpaMu. BekTopHoe yMHOMXEHHE
BekTOpoB. CBoiicTBa BEKTOpPHOr0 yMHOXeHHs. [IpsMoyronpHasi cucTeMa KOOpPAMHAT B
npoctpanctBe. Koopaunatel Bekropa. Pasnoskenue BekTopa mno 0Oasucy. Koopaunatho-
BEKTOPHBIA METOJI IPU PELICHUU T€OMETPUUYECKUX 3a/1ad.

JIBUKEeHHS B IPOCTPAHCTBE

JBuxenust mpoctpanctBa. OrtobOpaxkenus. JIBwkeHus u paBeHCTBO ¢uryp. OOmiue
CBOMCTBa JBWKEHHI. BUIbl IBWKEHMIA: MapajuleIbHBIM MEPEHOC, LEHTpadbHas CUMMETPHS,
3epKajibHasi CUMMETPHs, TOBOPOT BOKPYT npsimMoi. [IpeobpazoBanus nonobus. [psmas u cdepa
Diinepa.



TEMATHYECKOE IINTAHUPOBAHUE
10 kJ1acc (3 u B Henemo, 34 nexenn -102 )

12

Ne HaumenoBanue KonnuectBo OcHOBHBIE BU/IBI ICATEIILHOCTH DJIEKTPOHHBIE
/11 pa3aenoB u 4acoB 00y4Jarommxcs (mudpoBsIie)
TEM Beer | Kontp 00pa3oBaTeIIbHbIE
MPOTpaMMBbI 0 OJIBHBI pecypchl
e
pabot
BI
1 Bgenenue B 16 1 Onpenensth IMIOCKOCTh Kak | http://www.geometr
CTEPEOMETPHUIO urypy, B KOTOPO¥i BBIMOTHACTCS | y2006.narod.ru/Less

TJIaHUMETPHSL.
Henars pocTeimme
JIOTUYECKHE BBIBO/IBI u3
AKCHOMATHKH TJIOCKOCTH.
[IpuBOoIUTH IIPUMEPHI
peanbHbIX 00BEKTOB,
Haeanu3anuei KOTOPBIX
SIBJISIFOTCSI aKCHOMBI T€OMETPHH.
N3yuars, MIPUMEHSTh
MIPUHLUIIBI IOCTPOCHUS CEUEHMIA.
Hcnonp3oBathb VIS
MOCTPOEHHUS

CedeHunil METOJT CIIE0B, METO
BHYTPEHHETO ITPOECKTUPOBAHMS,
METOJ IEPEHOCA CEKYILEeH
IJIOCKOCTH.

Pemate crepeomeTrpuueckue
3a/layd: Ha OIpEJeNIeHHe BUJA
CEYEHUS] U HaXO0XKJICHHE €ro
IUJIOLLAIH.

AxTyanu3upoBaTh (aKkTel U
METO/IbI IJIaHUMETPHH,
peleBaHTHbIE TEME, IPOBOJUTH
aHaJIOTHUHU.

Hcnonp3oBarh npu peumieHuu
3a1a4 clenyrolue
IUTaHUMEeTpUYeckue  GakTel U
METO/IbI:

Teopempr  @Pameca U 0
MPOMOPIMOHAIBHBIX  OTPE3KAX.
AJNTOpUTM JeNieHus OTpe3Ka Ha N

paBHBIX yacTei. Teopema
Menenasi.

PaBHOGeIpeHHBIII  TPEyroJbHUK.
PaBHOCTOpOHHMI

[Ipu3naku momob6us

ons/Lessons10-
11.htm
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TPEYrOJIbHUKOB.

[Momy4ats npencraBienus oo
OCHOBHBIX ATaIax pa3BUTHA
reOMETPUH KaK COCTAaBHOW YaCTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA

Bzaumuoe
pacIoJIOkKEHNE

MPSIMBIX B
MIPOCTPAHCTBE

Knaccuguuumposars
JlokaspiBaTh TEOpEMY 0
CYLIECTBOBAaHUU U
€IMHCTBEHHOCTH MapaJuIeIbHON
IPSIMOM, IPOXOIAIEH Yepes
TOYKY IPOCTPAHCTBA U HE
JeXalle Ha Ipyrou npsimoi;
JIEMMY O MEepEeCceueHnH II0CKOCTH
JBYMsI TapajieIbHbIMU
MPSIMBIMH; TEOPEMY O TPEX
napasuIeIbHbIX IPSIMBIX.

Jloka3pIBaTh NpHU3HAK
CKPEIIUBAIOIIMNXCS MPSAMBIX,
TEOPEMY O CKPEIINBAIOIINXCS
HPSIMBIX.

Jloka3bIiBaTh TEOpEMY O
PaBEHCTBE YIJIOB C
COHAIPABJICHHBIMU CTOPOHAMH.

OOBACHATH, UTO HA3bIBAETCS
HapajuIeNIbHbIM U LEHTPAJIbHBIM
IIPOECKTHUPOBAHUEM U KaK
BBITIOJIHAETCS IPOCKTUPOBAHUE
(Guryp Ha II0CKOCTb.

Jloka3pIBaTh CBOICTBA
[1apaJUIEJILHOTO POCKTUPOBAHUS.

N3o00paxaTh B mapayljieIbHOM
IIPOEKIIMU Pa3HbIE
reoMeTpu4ecKue GUrypsl.

Pemats crepeomerpuueckue
3a/la4M Ha JOKa3aTeJIbCTBO U
UCCIIEJOBAHNE, CBA3aHHBIE C
PacIoJI0KEHUEM NIPSIMBIX B
IIPOCTPAHCTBE.

[IpoBoauTh nOKa3aTEIbHBIE
paccyXKIEHHUsI IIPU PELIECHUN
F€OMETPUYECKHX 3374,
CBS3aHHBIX CO B3aHMHBIM
pacIoJI0KEHUEM NIPSIMBIX B
IIPOCTPAHCTBE.

CpaBHUBaTh, aHAJIM3UPOBATh U
OLICHUBATh YTBEPXKACHHUS C LENBIO
BBISIBJICHUSI JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
PacCyKICHHM.

http://www.geometr
y2006.narod.ru/Les
sons/Lessons10-
11.htm
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MoenupoBarh peaibHble
CUTYallH, CBSI3aHHBIE CO
B3alMHBIM PACII0JIOKEHUEM
HpPSIMBIX B IPOCTPAHCTBE, HA
A3BbIKE FEOMETPUHU.

HccenenoBaTe MOCTPOEHHBIE
MOJIEJI C UCII0JIb30BAHUEM
FeOMETPUYECKUX TTOHATHI 1
TEeOpeM, armrmapara aireopsl,

U (POBBIX PECYPCOB.

[TonyyaTs npencraBiieHuE O

LEHTPaJIbHOM MIPOEKTUPOBAHUU U
00 uctopuu padoT MO TEOpUU
NEePCIIEKTUBbI

[TapamnensHOCT
b IIPSAMBIX U
IIJIOCKOCTENB
MPOCTPAHCTBE

Knaccuduuuposats B3auMHOe
PpacIooKeHne MpsMON 1
IUIOCKOCTH B MIPOCTPAHCTBE,
MPUBO/JISE COOTBETCTBYIOLIUE
IIPUMEPBI U3 PEaTbHOMN KU3HU.

PopMynMpOBaTh ONPEIECIICHNE
napasulebHBIX NPSIMOU U
IIJIOCKOCTH.

Jloka3biBaTh MIPU3HAKO
MapajuieIbHOCTH MPSIMOUN 1
IUIOCKOCTH; CBOMCTBA
MapajuieIbHOCTH MPSIMOUN 1
IJIOCKOCTH.

Pemate crepeomerpruueckue
3a/1a4¥ BBIYMCIICHUS U
JI0Ka3aTesIbCTBO, CBSI3AHHBIE C
NapaJyIeIbHOCTBIO MIPSMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE.

Pemate npakruueckue 3agadu
Ha [IOCTPOEHUE CEYEHUH Ha
YyepTekax TeTpa’apa u
napajuieiaenunesaa.

Pewats crepeomerpuueckue
3a/1a4u, CBSI3aHHBIE C
MIOCTPOCHUEM CEUEHUU
IJIOCKOCTBIO.

[IpoBoauTh TOrNYECKH
KOPPEKTHBIE I0Ka3aTeIbHbIE
paccyXJIeHUs IIPH pELICHUN
T€OMETPUYECKUX 33134
CBSI3aHHBIX C [IAPAJUIEIBHOCTHIO
IIJIOCKOCTEM.

CpaBHMBAThH U aHATU3UPOBATH
peallbHbIE CUTYallUH, CBA3aHHBIE C
NapauIeJIbHOCTBIO MPSIMOM U

http://www.geometry

2006.narod.ru/Lesso

ns/Lessons10-11.htm
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IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJEJIMPOBATL PEAJIbHbBIC
CUTyalru, CBsA3aHHBIC C
[apaJJIEIIbHOCTBIO IIPIMOM U
IJIOCKOCTH B IIPOCTPAHCTBE, HA
A3BIKC IrCOMETPHUU

[Iepnenpuxyssp
HOCTb
MPSIMBIX U

IJIOCKOCTENB
MPOCTPAHCTBE

20

AKTyanu3upoBaTb  (aKThl U
METO/Ibl TUIAHUMETPHH,
peeBaHTHBIE TEME, IPOBOINUTH
AQHAJIOT M.

DopMynupoBaTh
OIIPEJICIICHHUS:
NEePIEHANKYIISIPHBIX MPSIMBIXB
IIPOCTPAHCTBE; ONPEICIICHHUE
PSIMOY, MEPIICHIUKYISIPHON K
IIJIOCKOCTH.

Jloka3bIiBaTh: JIEMMY O
NEPIEeHIUKYISIPHOCTU ABYX
napauIeIbHBIX IPSIMBIX K TPETheil
MPSIMOM; TEOPEMBI O CBSI3U MEKY
NIapAJUIEIbHOCTBIO NPSIMBIX M X
NEPIEHIUKYIIPHOCTBIO K
IUIOCKOCTH.

Jloka3bIBaTh: TEOpPEMY,
BBIPAKAIOUIYIO IPU3HAK
NEPIECHIUKYIIPHOCTU IPSIMON U
IUIOCKOCTH; TEOPEMY O
CyLIECTBOBaHUU U
€MHCTBEHHOCTH NPSIMOH,
IIPOXOALIEH Yepe3 TaHHYIO
TOYKY Y NEPIEHAUKYIISIPHON K
JAHHOMW IVIOCKOCTH.

N300paxxars B3aMMHO
NEPIEHIUKYIISPHBIE IPSIMYIO U
IUIOCKOCTB.

DopMyIHpoBaTh CBOKCTBO
NEPIEHIUKYJIIIpa 10 OTHOLICHUIO
K IIJIOCKOCTH.

[Tomyuats npencraBieHue o
3HAYEHUU NEPIEHANKYIAPA VIS
npyrux obnacreil Hayku (¢pu3uka,
JHEPreTHKA, JIa3epHBIE
TEXHOJIOTUH), B PEAJIbHOW KU3HU
(TeXHUKa, OKpYXKaromas
00cTaHOBKA).

Jloka3bpIBaTh YTBEPKICHMUS,
CBSI3aHHBIE C IIPOEKIUEN PAMON
Ha TUIOCKOCTb,
HENEPIEHIUKYISPHYIO K 3TOMI

http://www.geometr
y2006.narod.ru/Les
sons/Lessons10-
11.htm
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IPSIMOM.

Jloka3sIBaTh TEOpEMY O TPEX
HEePIEeHIUKYIspax U TeEopeMy
00paTHYyI0 TeopeMe 0 TPEX
HEePIEeHIUKYIIApax.

[Tosnydars npeacraBiieHUE

Jloka3biBaTh TEOPEMY O
IPOEKIMY TOUYKU Ha IPSIMYIO.

Pemrats crepeomerpuueckue
3a/1a4¥, CBSI3aHHBIE C
NEePIEeHIUKYISIPHOCTBIO MPSAMOIL U
IIJIOCKOCTH.

Pematp npukiianasie 3anauu,
CBS3aHHbBIE C HAXOXKJICHUEM
F€OMETPUYECKUX BEIUYHUH.
Pemrats crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
MIPUMEHEHUEM TEOPEMBI O TPEX
NepIEeHANKYIIIpax, HAX0XKICHUEM
pacCTOSHAN, TOCTPOEHNUEM
MIPOEKIUM.

CpaBHUBATH U aHAJIM3UPOBATH
YTBEPXKACHHUS C LENbIO
BBISIBJICHUSI JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXaeHH.

AHaNM3UpOBATH U MOJEINPOBATH
Ha SI3bIKE TEOMETPUHU PEATIbHBIC
CUTYall1H, CBSI3aHHBIC C
NEPIECHIUKYIAPHOCTBIO NIPSMON U
IUIOCKOCTH; UCCIIEI0BATh
IIOCTPOCHHBIE MOJEIH, B TOM
YHCJIE U C UCIIOJIB30BAHUEM
anmapara ajreOpbl

Yrael n
paccTosHUS

16

AxTyanu3upoBath (HakThl 1
METO/bI IIJITAHUMETPUH,
peJieBaHTHBIE TEME, IPOBOIUTD
aHaJIOTHUHU.

®opMynupoBaTh ONPEICICHUE
JBYTPaHHOTI'O YIJIa.

Jloka3pIBaTh CBOMCTBO
PABEHCTBA BCEX JIMHEHHBIX YIJI0B
JBYTPaHHOTI'O YIJIa.

Knaccudumnuponats
JIBYI'PaHHBIE YIJIbl B 3aBUCUMOCTH
OT UX I'PaJlyCHON MEpHI.

DopMynupoBaTh

Jloka3biBaTh TEOPEMY O
MIPU3HAKE NEPIEHIUKYISIPHOCTH

http://www.geometr
y2006.narod.ru/Les
sons/Lessons10-
11.htm
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JIBYX IIJIOCKOCTEM.

DopMynHMpOBaTh CIEICTBUE
(U3 mpu3HaKa) o
NEePHEHANKYISIPHOCTH TIIOCKOCTH,
KOTOpasi MEPICHIUKYISIpPHA
IIPSIMOH, IO KOTOPOH
IIEPECEKAIOTCS IBE TUNIOCKOCTH,
3TH MJIOCKOCTSIM.

Jloka3bIBaTh YTBEPKIACHUS O
€ro CBOMCTBAX; TEOPEMY U
CIEICTBHE U3 HEE O AuaroHaiasax
MPSIMOYTOJILHOTO
napajuiesIenuIneaa.

Pemrats crepeomerpuueckue
3a/1auM, CBSI3aHHbIE C
MEePHEHANKYISIPHOCTD MPSMBIX H

IIpoBoauTH TIOTUYECKH
KOPPEKTHBIE I0KAa3aTEIbHBIC
pacCyXJIeHHsI TIPH PEIICHUN
reoOMEeTPUYECKHX 3ajad,
CBSI3aHHBIX C
NEPHEHANKYIIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U
MOJEJIMPOBATh HA S3BIKE
T€OMETPHUH peabHbIE CUTYAIUH,
CBSI3aHHBIE C
NEPHEHANKYISIPHOCTBIO MPSAMBIX
U IJIOCKOCTEH.

HccenenoBath NOCTPOCHHBIE
MOJIEJIH, B TOM YHCIIE U C
MCII0JIb30BAHMEM allllapara
anreopsl.

Pewats npukiagseie 3a1auu,
CBSI3aHHBIE  C HAXOXKJICHHEM
F€OMETPUYECKUX BEJIMYUH

MHororpaHHuK
u

16

PaGotath ¢ yueOHUKOM:
3a71aBaTh BOIIPOCHI, JI€JaTh
3aMeuyaHusi, KOMMEHTapHUHU.

AHanu3upoBaTh peuieHue
3a71a4H.

PucoBatsb BeInyKIIbIE
MHOTOIPaHHUKH C 3a/IaHHBIMU
CBOMCTBaMH; BOCCTaHABJIMBAaTh
00111 BUI BBIMTYKJIOTO
MHOTOIPaHHHUKA IO IBYM €0
MPOEKLUSM.

Jloka3pIBaTh CBOMCTBA
BBIITYKJIOTO MHOTOTPAHHHUKA.

http://www.geometr
y2006.narod.ru/Les
sons/Lessons10-
11.htm
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PucoBats BbIIyKIIbIE
MHOT'OI'PAaHHUKH C Pa3HOU
SMIIEPOBOY XapaKTEPUCTUKOM;
HCCIIEN0BaTh BO3MOKHOCTH
IIOJIY4ECHMS PE3yJIbTaTa Ipu
BapbUPOBAHUU JAHHBIX.

Jloka3bIBaTh CBOMCTBA
IPABWJIbHBIX MHOTOTPaHHUKOB.
[ImannpoBaTe nocTpoeHue
[IPABHJIBHBIX MHOTOTPAaHHUKOB

Ha TIOBEPXHOCTSIX JPYTUX
IIPABUJIBHBIX MHOTOTPAaHHUKOB

Bexkrops! B
MIPOCTPAHCTBE

12

AxTyanu3upoBath (akThl U
METO/IbI TITITAHUMETPHH,
peJeBaHTHBIE TEME, MPOBOIUTH
AQHAJIOTHH.

OnepupoBaTh TOHATHIMU:
BEKTOP Ha MJIOCKOCTH B
MPOCTPAHCTBE;, KOMIUTAHAPHBIE
BEKTODBI.

[IpuBOAUTH TPUMEPHI
(bu3nYECKUX BEKTOPHBIX
BennunH. OcBauBaTh MpaBuiia
BBIIIOJIHEHUS TEUCTBUN
CIIOXEHHSI U BHIYMTAHUS
BEKTOPOB, YMHOKEHHSI BEKTOpa
Ha YUCJIO.

Jloka3bpIBaTh MPU3HAK

KOMIUJIAHAPHOCTU TPEX BEKTOPOB.

Jloka3piBaTh TEOpEMY O
Pa3oKeHUH JIFOOOT0 BEKTOPA IO
TPEM JIaHHBIM HEKOMIUTaHAPHBIM
BEKTOPaM.

[Ipumensars npaBuia
BBITIOJIHEHUS NCHCTBUH
CJIO’KEHMSA M BBIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPA
Ha YKCJIO TIPH PEIICHUU 3a]ady.

Haxonuth koopauHaThI
BEKTOpa B JaHHOM 0a3uce u
CTPOUTH BEKTOP IO €TI0
KOOpAUHATAM.

BcnomuuTs onpenenenue
CKQJIPHOTO YMHOEHHUS U €T0
cBoiicTBa. BEUMCHATE C
MIOMOIIBIO CKAJISIPHOTO
YMHOKEHUS JUIMHBI BEKTOPOB,
YIJIBI MEXKAY HUMM,
YCTaHAaBJIMBATh

http://www.geometr
y2006.narod.ru/Les
sons/Lessons10-
11.htm
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NEPIEHIUKYISIPHOCT BEKTOPOB.
AHanu3upoBaTh U MOJEIUPOBATH
Ha SI3bIKE TEOMETPUHU PEATIbHBIE
CUTYallH, CBSI3aHHBIE C
(GU3NIECKUMU BEKTOPHBIMH
BEJIMYMHAMU.

Hcnonp30Bath npu  pelICeHUH

TUTAHUMETPUYECKUE (PAKTHI U

METO/IbI

[ToBTOpEHME,
000011IeHNE U
cHCTeMaTH3aIu
s1 3HAHUH

CB00OIHO OTIEpUPOBAThH
MOHSTUSMU: OTOOpaKEHNE
POCTpaHCTBa Ha ceOs,
JIBM)KEHUE MTPOCTPAHCTBA;
[IEHTpaJIbHasl, OCeBast U
3epKajibHAsT CAMMETPHH,
NapaJuIeIbHbIN EPEHOC;
PaBEHCTBO U Mojooue Guryp.

Jloka3bIBaTh YTBEPIKIACHHS O
TOM, YTO IIEHTpAJIbHAs, OCEBAs U
3epKajbHasi CAMMETPHH,
napasuleibHbIN TEPEHOC
SBIIAIOTCS TBUKEHUSIMHU.
BrimonusaTe npeobpazoBaHust
moxoous.

OnepupoBaTh NOHATUSAMU:
npsimas u cepa Ditnepa.

Pemarb reomerpuueckue
3aJ]a4i C UCIIOJIb30BAaHUEM
IBIDKECHUN.

Hcnonb30Bath Ipu pelieHun
3aJa4 JBUKEHUS IPOCTPAHCTBA U
UX CBOICTBA.

CpaBHUBATH U
AHAIU3UPOBATH YTBEPKICHUS C
LENbIO BBISIBIICHUS JIOTHUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCy X ICHHM.

HccnenoBaTs NOCTPOCHHBIE

MOJIENH.
Hcnoab3oBaTh UPPOBBIE pECYPCHI

http://www.geometr
y2006.narod.ru/Les
sons/Lessons10-
11.htm

OBILIEE
KOJIMYECTBO
YACOB I10
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20

Komnuectso OcHOBHBIE BU/IBI IEATEIILHOCTH
HanmenoBan ONEeKTPOHHBIE
4acoB 00yyaronmxcs
Ne W€ pa3aeiioB (mudpoBsie)
Kontpo
/T | ¥ TeM Bcer 00pa3zoBaTesbHbIC
JbHbIE
nporpaMmsl | o pecypchl
paboTsl
1 | Anamutnyecka | 15 1 AxTyanu3upoBaTh (PaKkTel U http://www.geometry20

sl TEOMETPUS

METO/IbI TIFITAHUMETPHH,
peJeBaHTHBIE TEME, MPOBOIUTH
aHAJIOTHH.

CBOIUTH IeHCTBUS C
BEKTOpPaMHU K aHAJIOTHYHBIM
JEUCTBUSIM C BX KOOPJIUHATAMH.
Bcnomuute  onpexaenenue
CKaJIIPHOTO YMHOKEHHS B €T0
cBoiicTBa. BEMMUCHATE C TIOMOIIBIO
CKaJIIPHOTO YMHOKEHHUSI ITTUHBI
BEKTOPOB, YIJIbl MEXIY HUMU,
YCTaHaBJINBATh
MEePIECHANKYIISIPHOCTh BEKTOPOB.

BrIBOIUTH ypaBHEHHE
TJIOCKOCTH B (POPMYITY
paccTosiHUS OT TOYKH J10
IIOCKOCTH.

Pemars 3aJ1a4n,

[IpoBOIUTH JIOTUYECKU
KOPPEKTHBIE JOKa3aTEeIbHbIE
pacCcyxJIeHUs IPU PEIICHUN
reOMETPUUYECKHUX 3a]1ay Ha
MIPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

AHanu3upoBaTh U
MO/JICTTUPOBATh Ha SI3bIKE
FEOMETPHUH peabHbIE CUTYAIlUH,
CBSI3aHHBIE BEKTOpAMU U
KOOpIMHATaMH.

HccnenoBaTh MOCTpOEHHBIE
MOJICIIH, B TOM YHUCJIC U C
MCIIOJIb30BAHUEM alllapara
anreopsl.

Hcnonp30BaTh KOMIBIOTEPHBIE
MPOrPaMMBI.

3HaAKOMUTBHCS C UCTOPHUEN pa3BUTHUSA

MaT€MaTHuKU

06.narod.ru/Lessons/Les
sons10-11.htm
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[ToBTOpEHUME,

0000I11IeHIE 1
CHCTEMaTH3a

U 3HAHUHN

15

CTpouTh ceUeHUS.

Pewats crepeomerpuueckue
3a/1a4M Ha JOKa3aTesIbCTBO
MaTE€MaTHYECKUX OTHOILLECHU,
HAaX0XJACHHE TEOMETPUUECKHUX

BEJIMYUH (JIJIMH, YTJIOB, IUIOMIAJICH,

00BEMOB).

Hcnonp30Barh npu pelieHUU
CTEepEeOMETPUYECKHX 33714
IUTAaHUMETpUYecKHe (paKkThl U
METO/IbI.

[IpoBoauTH TOTMYECKHU
KOPPEKTHBIE JI0Ka3aTeIbHbIE
paccyXAeHUs IPU PELICHUH
CTEepEOMETPUUYECKUX 3a/1ay.

CpaBHUBAThH U aHAJIM3UPOBATH
peayIbHbIE CUTYallUH U BBISBISATH
BO3MOYHOCTb €€ MOJICTIUPOBAHUS
Ha SI3bIKE TEOMETPUH.

MopenmupoBats peaNbHyIO

CUTYaIUIO Ha SI3bIKE T€OMETPUHHU
HCCIIEI0BATh IOCTPOCHHBIE
MOJEIIH, B TOM YHCJIE U C
MCIIOJIb30BAHUEM arIapara
anreopsl.

Hcnop30BaTh KOMIBIOTEPHBIE

IPOrpaMMBbI TIPH PEIICHUH 33]1a4.

http://www.geometry20
06.narod.ru/Lessons/Les
sons10-11.htm

O0BéM
MHOTOTPaHHUK
a
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CB00OIHO OTIepHPOBAThH
MOHATHIMH: 00BEM TeNa, 00bEM
MPSIMOYTOJIBHOTO
napajuieenunesa.

®dopMyIUpOBaTh OCHOBHBIC
CBOMCTBA 00BEMOB.

Jloka3bIBaTh TEOpEMY 00
00BEME IPSIMOYTOJILHOTO
napajuieienunesaa, cleACTBUS U3
HEE.

Pazpe3arh MHOTOTpaHHUKH,
MEepeKIIabIBaTh YaCTH.

Pemath crepeomerpuieckue
3a7a4M, CBSI3aHHbBIC C
BBIUHCIICHHEM 00bEMa
IPSIMOYTOJIBHOTO
napasuieNienumneia, Ipru3Msbl.

CpaBHUBAThH U aHATU3UPOBATH
YTBEPKACHUS C 1[ETbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHIA.

AHanu3upoBarthb u

http://www.geometry20
06.narod.ru/Lessons/Les
sons10-11.htm
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MOJICJIMPOBATH Ha SI3bIKE
FEOMETPUH peabHbIC CUTYAIlUH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuiesenunesaa, mpusMsl,
TUPAMH/IBI.

HccenenoBaTe MOCTPOEHHBIE
MOJIEJIA, B TOM YHCJIE U C
WCIIOJIb30BAHMEM arlapara
anreopsl.

BriBoAUTh OCHOBHYIO
UHTETpaIbHYIO GOpMYIy JUIs
BBIYUCIICHUS] 00BEMOB TEI.

Jloka3siBaTh TEOpEMY 00
00bEMeE HAKJIOHHOM MPU3MBI Ha
puMepe TPEYTOILHON PU3MBI H
JUISL IPOU3BOJIBHOM TTPU3MBI.

JlokaspiBaTh TEOpEMY: 00 00BEME

MUpaMUJIbl, POPMyIUPOBATH

CJIE/ICTBUS U3 HEE: 00bEM YCEUEHHOM

nupaMuibl. BeiBoaute opmyny mist

BBIYUCIICHHS 00BEMOB yCEUEHHO M

MUPAMHU/IBI

Tena
BpaIICHHUSL.

24

CBO0OOTHO OTIEpPUPOBATH MMOHITHIMHU:
[IWIAHIPUIECKAst TOBEPXHOCTB,
nunuHap. M3ydaTs criocoObl
MOJTY4SHUS IIWITHHIPHYCCKON

IIOBEPXHOCTH, LIUJIMH]PA.

N300pakaTh LUIMHIP U €TI0
CEUEeHMsI MIIOCKOCTHIO.

CB000IHO OIIEPUPOBATH
HOHATUSAMM: KOHUYECKast
IIOBEPXHOCTh, KOHYC, YCEUEHHBIN
KoHyc. M3yuaTh criocoOsl
HOJIy4eHUsI KOHUYECKON
IIOBEPXHOCTH, KOHYCA.

N3006paxaTh KOHYC U €ro ce4eHus
IUIOCKOCTBIO, MPOXOIsAIeH uepes
OCb, U INIOCKOCTBIO,
NEPIEHIUKYIIPHON K OCH.
BeBoauTe Gopmysbl s

BBEIYMCJIEHUS OOKOBOI U
MIOJIHOW TTOBEPXHOCTEU TEIl
BpaLLEHUSI.

Pemate crepeomerpuueckue
3a7a4M, CBSI3aHHBIE C TeJIaMU
BpAILIEHUS, HAXOKICHUEM
IIoIaa OOKOBOH U MOJIHOM

http://www.geometry20
06.narod.ru/Lessons/Les
sons10-11.htm
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HOBEPXHOCTH, IOCTPOEHUEM
CEYCHMH.

Hcnonp30Barh npu pelieHUU
3aJa4 TUIAaHUMETPHYECKUe (PaKThI
U METO/IBL.

CpaBHUBATh U aHAJIM3UPOBATD
YTBEPKACHUS C LENIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.

AHanu3upoBath u
MO/JIETTUPOBATH Ha SI3bIKE
T€OMETPHUH pealIbHbIE CUTYalIUH,
CBSI3aHHbBIE C KOHYCOM U
LWIAHPOM.

HccnenoBaTh MoCTpOEHHBIE
MOJIENIU, B TOM YHCJIE U C
HCIIOJIb30BaHKEM arapara
anreopsl

AxTyanu3upoBaTh (HaKkThl U METOIbI
IJIaHUMETPUH, peJIEBaHTHBIE TEME,

MPOBOJAUTH aHAIOTHH.

CB00OIHO OTIepHPOBATH
HNOHATUSIMU: cepa U map, HEHTP,
pamuyc, muametp cdepsl U mapa.

HccaenoBats B3auMHOE
pacmosioxkenue chepsl 1
IUIOCKOCTH.

DopMyIHpOBaTH OTpEeTICHUE
KacaTeJIbHOM TIOCKOCTH K cdepe.

Jloka3bpIBaTh TEOPEMBI O
CBOICTBE U MPU3HAKE KACATECIbHOMN
IUIOCKOCTH.

BoiBoauth dopmyny s
BBIYHCIICHUS IO chepbl
yepes paaunyc cepsl.

Pemath crepeomerpuueckue
3a/1a4u, CBsI3aHHBIE CO chepoii u
[IapOM, HaX0XKACHUEM IUIOIIA U
cdepsl U e€ yacTeil, MOCTPOCHUEM
ceueHHi cepsl 1 mapa.

AHanu3upoBartsb u
MOJIETTUPOBATH Ha SI3BIKE
TE€OMETPHUH peallbHbIE CUTYAIIUH,
CBSI3aHHBIE C IIAPOM U CHEpOii.

Pemate mpocThie 3a1auu, B
KOTOPBIX (GUTYPUPYIOT
KOMOHMHAIIMY TeJ BpaIIeHUS U
MHOTOTPaHHHUKOB.

Hcnonp30Bath MpH pelIeHUH
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3a/1a4, CBSI3aHHBIX CO Chepoit u
apoM, MIaHUMETPUIECKUE
(haKThI 1 METOIBI.

Pemats crepeomerpuueckue
3aJ1a4M, CBSI3aHHBIC C TCIaMU
BpaIleHUs1, TOCTPOCHUEM CEUCHU I
TEJ BpaIlleHHsI, ¢ KOMOMHAIIUSIMU
TEJ BpaIICHUs] 1 MHOTOTPAHHUKOB.

[IpoBoauTh JIOTMYECKHU
KOPPEKTHBIE I0Ka3aTEIbHBIC
paccyxJIeHUsI TIPU PEIICHUN
reOMETPUUYECKUX 3a]1ay,
CBSI3aHHBIX C
NEePIEHANKYISIPHOCTHIO
TJIIOCKOCTEH.

AHanu3upoBath u
MO/JIEJIUPOBATH HA SI3BIKE
TEOMETPHH peaTbHbIE CUTYAIlUH,
CBSI3aHHBIE  C MHOTOTPaHHHUKAMH.

HccnenoBaTh MoCTpOEHHBIE MOJEIH,

B TOM YHCJIC U C UCTIOJIb30BAaHUEM
ammapara ajareOphbl.

IImomanu
MTOBEPXHOCTH
1 00BEMBI
KPYTJIBIX TEJ

CB00OIHO OTIepHPOBATH
HOHITUSIMU: 00BEM Tella, TIIOIIAb
MOBEPXHOCTH.

DopMyIupoBaTh OCHOBHBIE
CBOMCTBa 00BHEMOB.

Jloka3bIBaTh TE€OPEMBI: 00
00béMe uIIMHIpa; 00 00BEME
KOHYca. BeiBoauTh hopMysbl i
BBIYUCIICHHS 00bEMA yCEUEHHOTO
KOHYyca.

HccnenoBaTh MOCTpOEHHBIE
MOJIEJIU, B TOM YHCIIE U C
MCII0JIb30BAHUEM alllapara
anreopsl.

3HaTh BO3MOXHOCTH PELICHUS
3a/1a4 Ha IOCTPOEHUE LUPKYJIEM U
JIMHEMKOH, 0 KJIaCCHYECKUX
HEpa3pelInMBbIX 33/1a4ax.

CB000THO OTIIEpUPOBATH
MOHSATUSAMHU: ILIAPOBOM CETMEHT,
IaPOBOM CJIOM, IIAPOBOM CEKTOD,
OCHOBAHUE U BBICOTA CETMEHTA,
OCHOBAHHE U BBICOTA IAPOBOTO
CJIO4.

BoeiBoauth Gopmynbl amst
HAXO0Xk/IeHUs 00BEMOB IIaPOBOTO
CErMeHTa, IIAPOBOr0 CEKTOPa,

http://www.geometry20
06.narod.ru/Lessons/Les
sons10-11.htm
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TUTOMIAIN CEPHI.

Jloka3bIBaTh TEOpPEMY 00
00bEMeE 1mapa.

Pewrats crepeomerpuueckue
3aJlaud, CBSI3aHHbIE C 00BbEMOM
miapa, mapoBOro CETMEHTa,
[IapPOBOT0 CEKTOPA, TUIOMIAAbI0
cdepsl.

CpaBHUBATH U aHATM3UPOBATH
YTBEPKIACHHUS C T[ETbIO BBISBIICHUS
JIOTHYECKU KOPPEKTHBIX H
HEKOPPEKTHBIX PACCyKICHUM.

AHanu3upoBaTh U
MOJICIMPOBATH Ha SI3BIKE
TCOMETPHUH peaTbHbIC CHUTYAIlUH,
CBSI3aHHBIE C 00BEMOM M1apa,
IIapOBOTO CETMEHTA, IITapOBOTO
CErMeHTa, TUIOIIAAbI0 C(hEepHI.

CBo060oHO OoTIeprupoBaTh
TOHSATHEM: TTOJI0OOHBIE TENa B
MIPOCTPAHCTBE.

Bbruncnsate 00bEMBI TEN C
TTOMOIIIBIO ONIPEJETEHHOTO
UHTETpana.

Pemrats crepeomerpruueckue
3aJ1aui, CBA3aHHbIE C
COOTHOIIEHUSIMU MEXTY
IUIOHIA/IIMU TOBEPXHOCTEN U
00BéMaMHU ITOJOOHBIX TEl.

[TpoBOIUTH TOTUYECKH
KOPPEKTHBIE JI0Ka3aTeIbHbIE
paccyXAeHUs IPU PEUICHUH
reOMETPUYECKHX 3ajad,
CBSI3aHHBIX C BBIYHUCIICHHEM
00BEMOB Tl C IOMOIIBIO
OMPEICIIEHHOTO
MHTErpaja,HaXx0XIeHHEeM
COOTHOIIEHUS MEXTy TUIOLIAASIMH
MOBEPXHOCTEH U 00bEMaMU
MOJI0OHBIX TEll.

AHaNM3UpOBaTh U MOJIEIUPOBATH Ha
SI3BIKE TEOMETPUU peajbHbIe
CUTYaIluH, CBSI3aHHbIE ¢ 00BEMaMU U
MOBEPXHOCTSAMH TeJ, Ha
JIOKA3aTeNbCTBO U HA HAXOXKICHHE
T€OMETPUYECKUX BEIUIHH
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JIBrKeHMst

CBo0OoaHO oneprupoBaTh
MOHATHUSIMU: OTOOpaKeHHE
IPOCTPAHCTBA Ha ceOs, IBMKCHUE
IPOCTPAHCTBA; IEHTpaJIbHAasl, OCeBas
U 3epKaJbHAsI CHMMETPHH,
napasuleIbHbIM IEPEHOC; PABEHCTBO
U niojiobue Guryp.

Jloka3bIBaTh YTBEPIKIACHHS O
TOM, YTO IIEHTPAJIbHAs, OCEBAsI U
3epKajbHasi CAMMETPUH,
napaJuleIbHBIN IEPEHOC SBISIOTCS
JBUKCHUSAMH. BBITIOTHATE
npeoOpazoBaHus MOI00Ms.

OnepupoBaTh MOHITHIMU:
npsiMas u cpepa Ditnepa.

Pemrats reomerpuueckue
3a/1a4yM C UCIHOJIb30BaHUEM
JIBIDKCHHUH.

Hcnone3oBars npu pemieHnn
3aJ1a4 JIBMIKEHUS MIPOCTPAHCTBA U
HX CBOWCTBA.

CpaBHUBAThH U aHAJIM3UPOBATH
YTBEPKACHUS C LENIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.

Uccnenosath MOCTPOCHHBIE

MO/JIEJH.

Hcnonb3oBath 1 poBbIE pecypChl

http://www.geometry20
06.narod.ru/Lessons/Les
sons10-11.htm

[ToBTOpEHME,
00001IEeHHE U
CHCTEMATH3AI]
WS 3HAHHI

17

Pemate cTrepeomeTpudeckue
3aJ]auu Ha JJOKa3aTeIbCTBO
MaTeMaTHYeCKUX OTHOIICHUH,
HAXO0XJICHHE T€OMETPHUECKUX
BEJIMYMH (JJTHH,YTJIOB, IUIONIAIEH,
00BEMOB).

Hcnonbs3oBath Npu pelieHun
CTEPEOMETPUYECKUX 33714
TUTAHUMETPUYCCKUE PAKThI U
METO/IBI.

[TpoBOAUTE JIOTHYECKU
KOPPEKTHBIE JI0Ka3aTeIbHbIe
paccyXJIeHus MPH pelieHun
CTEPEOMETPUUYECKUX U
TUTAHUMETPUYECKUX 3a/1a4.

CpaBHUBATH U aHATU3UPOBATH
pealibHbIe CUTYallud U BBISIBIISITD
BO3MOYHOCTh €€ MOJICTTUPOBAHUS Ha
SI3BIKE TEOMETPUH.

MoenupoBath peairbHYO
CUTYAIUIO HA SI3bIKE TEOMETPUU U

http://www.geometry20
06.narod.ru/Lessons/Les
sons10-11.htm
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UCCJIEIOBATh IOCTPOEHHbBIE MOJIEIIH,
B TOM YHCJIE U C UCII0JIb30BAHUEM
amnrmnapara ajreopsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrpaMMbl PU PELICHUH 3a/1a4.
[TonyyaTs npencraBiieHHE O
F€OMETPUH KaK O pPa3BUBAIOLLICHCS
HayKe, UCCIIEYIOUIEN OKPYKAIOIIHM
MHp, CBSI3aHHOU C peabHbIMU
00BeKTaMu, TOMOTAIOIIEN PEIIUTh
peayibHbIE )KU3HEHHbIE CUTYallUH O
POJIN CTEPEOMETPUH B Pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102




28

CIIOCOBbBI OHEHKH JOCTUXEHUSA YYHAIIUMUCSI
IVNIAHUPYEMBIX PE3YJIBTATOB
[Ipu oueHMBaHUK y4YEHUYECKUX pabOT, BBHINOJHEHHBIX B paMKax TEMaTHYECKOTO,
MEPHOUIECKOTO KOHTPOJISI M TMPOMEXKYTOYHOW aTTecTalud, HEO0OXOIUMO TMPUACPKUBATHCS
CHEAYIOUIEN KaJbl IEPEBOAA MIPOLIEHTA TPABUIIBHO BBINIOJHEHHBIX 3aIaHUN B OTMETKY:

OtmeTka [IpoueHT npaBuIBHO IIponieHT NpaBUIBHO
BBIIOJIHCHHBIX 3aJIaHUN Ha BBIIIOJTHCHHBIX 33JJaHUH Ha
6a3oBoM ypoBHe (bY) YpOBHE BbIIIE€ Oa30BOTO
(Bb)
«5» 85-100% 65-100%
«4» 75-84% 50-100%
«3» 50-74% -
«2» Menee 50% -

KonTtpons ocymecTBisercs uepe3 pazanyabie GopMbl padoT:

e PaboTa B rpynmnax — caMoCTOsITe/IbHas OJITOTOBKA HAa YPOKE U YCTHBIN OTBET B TpyIIIe
10 OJHOMY U3 MPCAJIOKCHHBIX BOIIPOCOB 0e3 00BsICHEHNA YUYHUTECIIA, KOJUICKTUBHOC OLICHMBAHUC
paboThl KaXKJI0TO Y4aCTHUKA TPYIIIIbI;

e JlpakTuyeckas paboTa — U3yde€HHE HOBOM TEMbI MOJ PYKOBOJCTBOM YUMTENS C
OJTHOBPEMECHHBIM BBITIOJTHCHHEM MPAKTUYCCKUX 33JaHUH BCEM KJIACCOM JIISl  3aKpETUICHHS
MaTepuara,

e JlukTaHTHI, Cpe3bl, MMCHbMEHHBIC KOHTPOJIBHBIE PAOOTHI.

e [IpoexTHbIC paOOTHI.

[IpomexxyTodHasi aTTecTanusi MPOBOJUTCS B KOHIIE Y4eOHOTO roja B opMe MUCEMEHHOMN
KOHTPOJIbHOU pabOTHI.
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YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

I'eomerpus: 10-11 — e knaccsl: yriyOneHHbld ypoBeHb: yueOHuK/JI. C. AranacsH, B. @. Byry3os,

C. b. Kamomues — M.: IIpoceemenue, 2022

METOAUYECKUE MATEPHUAJIBI UISA YUUTEJIA

I'eomerpus: 10-11 — e knaccol: yrinyOneHHbId ypoBeHb: yueOHUK/JI. C. ArtanacsH, B. ©.
Byryzos, C. b. Kamomies — M.: T[Ipocsemenue, 2022

KonTtponsHo-u3meputensusie Matepuainsl. ['eomerpus. 10-11 ximacc/Coct. A. H. Pypyxus.
— 2-e w311, iepepad. — M.: BAKO, 2020

Junaktraeckue mMarepuansl o reomerpun it 10-11 xmacca/ 3uB b. I'.. — 2-e m3n. — M.:
[Tpoceemenue. 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

http://window.edu.ru/ DnekTpoHHast ONOIHMOTEKA YICOHUKOB M METOANYECKUX MATEPUAIIOB
http://www.math.ru Marepuansl 1m0 MaTeMaTHke B EIWHON KOJUICKIMH ITUPPOBBIX
00pa30BaTeILHBIX PECYPCOB

http://www.bymath.net I"azeta «Maremaruka» M3marensckoro goma «IlepBoe ceHTAOps»
http://www.uztest.ru 3agaun o reomerpun: HHPOPMAITHOHHO-TTOMCKOBAsK CHCTEMA
http://www.problems.ru KommnbroTepHast MaTeMaTHKa B IIIKOJIE

http://school.msu.ru Maremaruka. llIkona. byaymiee. Cailt yaurtens

maremaTuku A.B. IlleBkuna

http://www.etudes.ru ~ MaTtematudyeckoe  0Opa3oBaHHE: MpPOILIOE W HACTOSIICE.
HuTepHeTOMOIMOTEKA 10 METOIUKE IIPEOaBaHHs MaTEMaTHKU

http://www.exponenta.ru ITopranx Allmath.ru — Bcst MmaTeMaTHKa B OJJHOM MECTE
http://www.allmath.ru TIlpuknagHas mareMaTHKa: CIHPAaBOYHHUK MaTeMaTHYeCKHX (Gopmyi,
[IPUMEPHI M 33Ja4H C PEIICHUSIMHU

http://math.rusolymp.ru 3agausuk uist MOATOTOBKH K OJMMITMAIAM 10 MATEMATHKE
http://tasks.ceemat.ru 3anumarenbHas Matematnka — OJHUMIHAIBI, UTPbI, KOHKYPCHI 1O
MaTeMaTHKE IS IIKOJIEHUKOB

http://www.math-on-line.com Maremarudeckue OJIUMIUAAABI IS LIKOJIHLHUKOB
http://www.olimpiada.ru Maremaruueckue OMUMITAAABLI U OJIMMIIMAAHBIE 320Ul
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http://tasks.ceemat.ru/
http://www.math-on-line.com/
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1y pOBAHO HATROHYMEpOBaHO
BIE L& Lr7m
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