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IHHOACHUTEJIBHAS 3AIIMCKA

['eomerpusi sBiseTCsl OOHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oO1mero o0pa3oBaHmsl, TaK Kak 00ECIIEYHMBAET BO3ZMOKHOCTh U3yUCHUS TUCITUTIIINH
€CTECTBEHHO-HAYYHON HAMpPAaBICEHHOCTH W TPEIMETOB TYMAaHUTAPHOTO IIMKIIA.
[TockonbKy  JIOTHYECKOE  MBIIUICHHE, ¢GopMHpyeMoe TpU  HU3YyUYCHUU
OOyYarOIIMMUCS TOHATUWHBIX OCHOB T€OMETPHUH, IIPH J0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUY TIEMOYKH JIOTUYECKUX YTBEPKICHUN MIPHU PEIICHUH Te€OMETPHUECKUX
3a/lady, yMEHUE BBIJIBUTaTh M ONpPOBEpPraTh THUIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL TIPU PEIICHUH 3aJlad €CTECTBEHHO-HAYYHOTO IHUKJIA, B YACTHOCTHU
bu3nYecKux 3aaad.

Ilenr ocBoenust mporpamMmbel y4deOHoro kypca «l'eomerpusi» Ha
yriyON€HHOM  ypPOBHE —  Pa3BUTHE  MHAMBUAYAIBHBIX  CIOCOOHOCTEM
OOy4JarommMxcss MpPU H3YYEHUHW TEOMETPUHU, KaK COCTABISIONICH MpeIMETHON
obnactn «Martematnka W WHPOPMATHKA» dYepe3 OOECIeYeHHE BO3MOKHOCTHU
MpUOOpPETEHUsT M HMCIOJb30BaHUs Oojee TayOOKMX T€OMETPUYECKUX 3HAHUU U
NEUCTBUHN, CHENU(UUHBIX TEOMETPUHM, U HEOOXOJUMBIX ISl YCIEIIHOTO
npodeccuoHanbHOTO 00pa30BaHMsl, CBI3aHHOTO C UCIIOJIb30BAHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3aJadaMHu Kypca T€OMETPpUM Ha YIIIYOJIEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCUIIUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacIIpeHne MPeICTaBICHUs O TEOMETPUM KaK YaCTU MUPOBOU KYJIbTYPHI U
(dbopMHUpOBaHNE OCO3HAHUS B3AaUMOCBSI3H T€OMETPHUH C OKPYKAIOIITUM MUPOM;

dbopMHpOBaHUE TIPEJCTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak o
BOKHEUIITUX MATEMATUYECKUX MOJIEISAX, TMO3BOJISIIOIINX OIMWCHIBATh U M3ydaTh
pa3Hble SBJICHHUS OKPY’KAIOIIETO MHUpa, 3HAHWE TOHATHIHOrO amnmapara Io
pazneny «CtepeomeTpusy yaeOHOTO Kypca reOMETPHH;

dbopMHupoBaHUEe  yMEHUS  BIAJETh  OCHOBHBIMU  MOHSATHUAMH O
MPOCTPAHCTBEHHBIX (UTypax W WX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn U yMEHHE WX MPUMEHSATh, YMEHHs JOKa3bIBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHUS PACIIO3HABATh HA YEPTEKAX, MOJICIISIX U B peaTbHOM
MHpE MHOTOTPAHHUKH M Teja BpAIECHUS, KOHCTPYHPOBATH T'€OMETPUUYECKUE
MOJICIIN;

dbopMHpoOBaHE TTOHUMAHUS BO3MOXXHOCTH aKCHMOMATHYECKOTO TMOCTPOCHUS
MaTeMaTUYeCKUX TEOpuH, (popMupoBaHHE MOHUMAHUSA POJIM AKCMOMATHKHU TPU
MIPOBEJICHUHU PACCYKICHUN;

dbopMHEpOBaHUE YMEHHUS BIAJE€Th METOJIAMU JI0KA3aTEIbCTB U aJTOPUTMOB
pElIeHHs, YMEHUSA WX MPUMEHSTh, MPOBOJUTH JOKA3aTEIbHBIC PACCYKIICHUS B
XOJle pelIeHUs CTePEOMETPUUYECKHX 3a7ad M 3aJad ¢ [PAKTUYECKUM
coziepkanreM, (opMupoBaHUE MPEJCTABICHUS O HEOOXOIUMOCTHU JI0KA3aTEIbCTB
npu OOOCHOBAaHMM MATEMAaTUYECKUX YTBEPKIECHWW W PO AKCHOMATUKH B
MIPOBEICHUH JICTyKTUBHBIX PACCYKICHHH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEUICKTYAJbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEHM 00yJaroNIMXcsl, TO3HABATEIbHON aKTUBHOCTH, HCCIIEIOBATEIHCKUAX
YMEHUH, KpUTUIHOCTU MBIIICHUS, MHTEpPECa K U3YUECHUIO TEOMETPUH;

dbopmupoBaHrue (PYHKIIMOHAIBHONW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHHUSI pAacClO3HABaTh MPOSIBICHUS TECOMETPUUYECKHX TOHATHHA, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CUTYaIUSX U MPHU U3YUCHUU JIPYTHUX
y4eOHBIX TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEM W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYaIlMd, HMCCIECIOBAHUS IMOCTPOSHHBIX MOJCIICH,
WHTEPIPETALNN MTOJTYYECHHBIX PE3yJIbTATOB.



OCHOBHBIMH COJZIEpKATEIIbHBIMU JTUHUSIMU y4eOHOTO Kypca «['eomeTpus» B
10-11 «xnaccax sBusawoTca: «lIpsMble W IUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukmn», «Tena BpameHus», «BekTopel W KOOpAMHATBI B
MPOCTPAHCTBEY, «J|BMKEHUS B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO tpeboBaHuE «yMETh OIEPUPOBATH
MOHSATUSMUY», PEIIEBAHTHBIMUA T€OMETPUM HA YIIIyOJIEHHOM YpoBHE OOy4eHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE JIOTUYECKUX YMEHHH  paclpeiensercs He TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 10 rojaMm oOydenus. Cojepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraMm OocBoeHusi denepanbHOi paboueit
MPOTPaMMBbI, PACIpEeACNEHHBIM IO TOoJaM OOYy4YeHHs, CTPYKTYpHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHITUITHATHHBIM BOIIPOCAM O0yYArOIIHECs
oOpamaquch HEOJHOKPATHO. JTO TMO3BOJSET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MTOHSATUSMU U HaBBIKAMHU TOCIIEOBATEIHHO U MOCTYNATENbHO,
C COOJIIOICHHEM TMPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B
OOIIYI0 CUCTEMY T€OMETPHUYECKUX TMPECTaBICHUN 00yJaronuxcs, pacuiupss 1
yriyonss e€, 00pasys MpoYHbIe MHO>KECTBEHHBIE CBS3H.

[Tepexos K U3y4EHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3gath ycinoBus s auddepeHnManuu  O0ydeHHs, TOCTPOCHUS
WHIUBUYAIbHBIX  00pa30BaTeIbHBIX MPOTpaMM, O00ECHeunuTh YIIIyOJIEHHOE
M3Yy4YEHUE TEOMETPUH KaK COCTaBIISAIONICH ydeOHOro npeameTa «MaremaTukay,

MOATOTOBUTH OOYYAIONIMXCSI K TPOJOJIKEHUIO H3YYCHHs] MaTEMaTHUKH C
yu€ToM BbIOOpa Oymymiedt mpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXIY
oO1uM U poeccuoHaTbHBIM 00Pa30BaHUEM.

Ha wu3ydenne yueOGHoro kypca «['eomerpusi» Ha yrIyOJIEHHOM YpPOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 vaca B Henento), B 11 kiacce —
102 yaca 3 yaca B HEJIEIO).



COIAEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHS  CTEpeoMeTpuH. Touka, TmpsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM IOCTPOCHUHM CTEPEOMETPHU:
AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3auMHOe pacronokeHue NpsMbIX B NPOCTPAHCTBE: IEPECEKAIOIINECH,
MapajuiejibHble M CKpelMBaromuecs mnpsimbele. [Ipu3Haku CKpemmBarOmmxcs
npsmeix. [lapajuielbHOCTP  HPSAMBIX W INIOCKOCTEM B MPOCTPAHCTBE:
Mapajuie/ibHbIE IPSAMBIE B MPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX MPSIMBIX,
MMapaJUICIbHOCTh NPAMOM UM IUIOCKOCTU. [lapamiensHoe W LEHTpaJbHOE
MpOeKTUpOoBaHue, n3o0paxkenue Quryp. OCHOBHBIE CBOWMCTBA MapauieIbHOTO
npoekTupoBanus. M3o0paxenue ¢Guryp B HapayjiebHOW MPOCKIUU. YTIBI C
COHAIIPABJIEHHBIMM CTOPOHAMH, YyIOJI MEXAY IMPAMBIMA B IPOCTPAHCTBE.
[TapajuteIbBHOCTP  TIJIOCKOCTEM: [MApAJUIEIbHBIE  TUIOCKOCTH, CBOMCTBA
napajyiebHBIX IJIocKocTei. Ilpocreiime mpocTpaHCTBEHHBIE (UTYpHI Ha
IJIOCKOCTH: TETPAP, MAPAIUICIICIUIIE]T, [IOCTPOCHUE CEUYCHUM.

[lepneHAUKYIAPHOCTD NPSAMOU U IUNIOCKOCTH: MEPIIEHAUKYIISIPHBIE MIPSMBIE B
MIPOCTPAHCTBE, MPSIMBIEC MMAPAJUICIBbHBIE W MEPIEHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK TEPIECHAUKYJSPHOCTH NPSAMOM M IUIOCKOCTH, TEOpeEMa O NPSIMOU
MEPIIEHAUKYIJISIPHON IJIOCKOCTH. OpToronaiabHOE IIPOEKTUPOBAHUE.
IlepnieHauKyISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSITHUE
OT TMNpsAMOW 1O  TUIOCKOCTH, TpOoeKnuss  (Gurypel Ha  IUIOCKOCTb.
[lepneHAUKYNSAPHOCTh IJIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepIEHINKYJIIsSIpax.

Yriael B NPOCTPAHCTBE: Yroj MEXKIY NPSAMOM M IUIOCKOCTHIO, JBYTDAHHBIN
yIoJI, INHENHBIN yIroJl ABYTPAHHOTO yIia. TpEXTrpaHHbIM U MHOTOTPAHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoilicTBa IUJIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yrila. TeopemMbl KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Bunpel MHOrorpaHHukoB, pa3BEépTka MHOrorpanHuka. [Ipusma: n-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHAs! IPU3MbI, OOKOBAs U MOJTHAS TOBEPXHOCTh MPU3MBI.
[Tapaiutenienuniesn, NPSAMOYTOJABHBIA — MAapaJUICNICIUMIIE] W €ro  CBOMCTBA.
Kparuaiiiie nyTd Ha TOBEPXHOCTM MHOrOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammpma: n-yroiapHas HOUpaMHIA,
npaBuwibHas W yceu€HHas mnupamuasl. CpoiictBa pébep M OOKOBBIX TpaHen
MPaBUIBHOW NUpamubl. [IpaBUiIbHBIE MHOIOTpaHHUKHU: IIPAaBWIbHAs IMpU3MA U
MpaBUIbHAS NUPaMKJA, IPABUIIbHAS TPEYrOJbHAS NUpPaMHUAA WU IPABUIIbHBIN
terpa’dap, kyO. IIpencraBneHue o MNpPaBWIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JNONEKAd AP U UKOCADIP.

Boruncienre 5SIeMEHTOB MHOTOTPAHHUKOB: péOpa, WaroHalid, YTJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH MPSAMOU TMPU3MBI,
IJIOMAh OCHOBaHUM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOU TPU3MBI.
[Inomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TPABWIBHOW MHUPAMUJIBL,
TeopemMa O IUIOIIAAN YCEYEHHOU TUPAMU/IBI.

CumMmerpuss B MPOCTPAHCTBE. DJIEMEHThl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHMMETpHsSI B NPaBUIBHOM MHOTOIPaHHUKE: CHMMETPUs



napajuiejenunesa, CUMMETPUS MPABUIIBHBIX IIPU3M, CUMMETPHUS IPABUIIBHOU
MMAPAMUJBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIC, COHAIIPABIEHHBIE U IPOTHUBOIOJIOKHO
HalpaBJICHHbIE BEKTOpPbl. PaBeHCTBO BEKTOpOB. JleMCTBUS € BEKTOpPaMHU:
CJI0KEHUE WU BBIUUTAHUE BEKTOPOB, CYMMa HECKOJIBKHUX BEKTOPOB, YMHOKECHHUE
BeKkTOpa Ha uwucio. CBOWCTBa CIIOXKEHUS BEKTOpoB. (CBOICTBA YMHOXEHUS
BEKTOpa Ha uucio. [lonarue komnnanapusie BeKTOpHL. [Ipu3Hak koMruianapHoCcTH
Tp€x BekTOpOB. lIpaBuio napamnenenunena. Teopema o pas3nokeHUn BEKTOpa 1O
TpEM HEKOMIUIAHApHBIM BekTopaM. [IpsMoyrosbHas cucrtemMa KOOpPAMHAT B
npoctpancTBe. Koopauuarel Bektopa. CBA3b MEXAY KOOpPJIMHATAMHU BEKTOpa U
KOOpAMHATAMU TOYEK. YToa Mexay BekropaMu. CKalasipHOE MpPOU3BEIACHUE
BEKTOPOB.
11 KUIIACC

Tesia Bpalmenus

[TonaTus: UUIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAasi TMOBEPXHOCTb,
chepuueckass TOBEPXHOCTh, OOpa3yromive IMoBepxHocTel. Tema BpamieHus:
MUIMHADP, KOHYC, YCEYEHHBIM KOHYyC, cdepa, map. B3auMHoe pacmosoxeHue
chepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpalieHus Ha Tuiockoctu. Pa3BépTka munmHapa u konyca. Cummerpust cepsl u
mapa.

O0bém. OcHoBHBIE CBOiicTBAa 00bEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajuienenumnena u ciuenctsus u3 He€. OO0bEM mpsamon u
HAKJIOHHOW MPU3MBI, IIWIMH]IPA, MUpaMuJibl 1 KoHyca. OO0BEM 11apa v mapoBOTO
CErMeHTa.

KoMOuHanuu Tenm BpalieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
OWIMHADP, OmucaHHas okojo uwiauHApa. llepeceuenue cdepbr uw mapa ¢
miockocThio. Kacanme mrapa u cdepsl muockocThio. [loHATHE MHOrOTrpaHHUKA,
OMHMCAHHOTO OKOJIO cdepbl, chepbl, BIMCAHHOW B MHOTOTPAaHHUK WJIH TEJIO
BpAIlICHMUS.

[Inomans MOBEpXHOCTH LUIUHAPA, KOHYCa, TUIOMaas cepbl u e€ JacTeu.
[Toqobme B mpocrpancTBe. OTHOIIEHHWE OO0BEMOB, IUIOMIAJCH ITOBEPXHOCTEH
nmoaoOueIx ¢uryp. IIpeoOpazoBanue momoOus, romoTeTus. PemreHue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceyeHUil MHOTOIPAHHUKOB M TEJ BpAIICHUS: CEUCHHS
nuiInHApa (mapaielbHO W MEPHEHIUKYJISIPHO OCH), CEUCHHs KOHyca
(mapajuienbHbIE OCHOBAHUIO U MPOXOJSIIME YEpe3 BEPIIMHY), CEYEHUs Iapa,
METOJbl MOCTPOEHUSI CEUYEHUH: METOJ  CJIEAOB, METOJ  BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJ MIEPEHOCA CEKYLIEH MIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektopet B mpoctpaHcTBe. Onepauuu HajJ BekTopamu. BektopHoe
YMHOXEHHUE BEKTOpPOB. (CBOHCTBa BEKTOPHOTO YMHOXeHUs. I[IpsMoyronbpHas
cucteMa KoopAauHaT B mnpocTpaHcTBe. Koopaunatel Bektopa. Paznoxkenue
BekTopa 1o ©Oasucy. KoopAuMHATHO-BEKTOpPHBI METOJ TMpU  PEIICHUU
r€OMETPUYECKUX 3a/1au.

JIBUKeHUs B IPOCTPAHCTBE

JBuxenus: mpoctpancta. OroOpaxkenus. JIBUKeHUsS W paBEHCTBO (UTYP.
OO6mue cBOWCTBAa JBWKCHHWH. BHIBI ABWKCGHHI: TapajuIebHBIA IEPEHOC,



[EHTPAJIbHAST CHUMMETPHUsI, 3€pKaJbHAas CUMMETpPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus no100usl. [Ipsimas u cdepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«I'EOMETPUS» (YIVIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHMUSA

JIMYHOCTHBLIE PE3YJIBTATBI

1) rpaxxaanckoe BocMTaHKeE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW MO3ZUIIMH O0yYaIOIIETOCs] KaK aKTHBHOTO
M OTBETCTBEHHOTO 4YJ€Ha POCCHUICKOTO OOIIECTBA, MPEJACTaBICHUE O
MaTEeMaTUYeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUI,
MpoLeyp TpakIAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U JPYroe), yMeHue
B3aMMO/JICHCTBOBaTh C COIMAJIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C HX
GyHKIMSIMU ¥ HA3HAYCHUEM;

2) naTpuoTN4ecKoe BOCIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUUCKON TPAKTAHCKON MACHTHYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUUCKON MaTeMaTUKH, IEHHOCTHOE OTHOLIEHUE K
NOCTHKEHUSIM POCCHMCKMX MAaTEMaTUKOB M POCCUHMCKOM MAaTeMaTH4E€CKOU
IIKOJIbI, HMCIOJIb30BAHUE ATUX JOCTHMKEHUW B JPYTMX HayKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCUICKOTr0 Hapojaa, ChOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, ’TUYECKOTO MOBEJICHUS, CBSI3AHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUM HAyKd M JIESITEIbHOCTBIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHPY, BKJIHOYAs ACTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1a4, PEIICHUN, PACCYK/ICHU, BOCTIPUUMYNBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IM4HbIX BUJIOB HCKYCCTBA;

5) puzuyeckoe BocnuTaHHE:

cOpPMHPOBAHHOCTh YMEHHUS TPUMEHSTh MaTEMaTUYECKUE 3HAHUSA B
MHTEpecax 3/I0pOBOTro U 0e30MacHoro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE
K CBOEMY 3J0pOBBIO (3I0POBOC NMUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTD), (PHU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyoBoOe BocnuTaHMeE:

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE IIEHHOCTH TPYAOJIIO0OUs, HWHTEpPEC K
paznuyHbiM  cPepaMm  MpodeCcCUOHATBHOM  JIEATENBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPUIIOKECHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBHIOOP
Oynymieli mnpodeccud W peaau30BbIBAaTh COOCTBEHHBIC JKM3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTEeMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHMI0O Ha TPOTSHKEHUHM BCEW KU3HM, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MaTEMaTUYECKOW HAPABIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTh JKOJIOTMUECKOW KyJIbTYpPhl, TNOHUMAHUE BIIHUSHUS
COI[MAJIbHO-D)KOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJAHON U COLUATILHON
Cpelbl, OCO3HaHWE TJIOOAIBHOTO  XapakTepa OSKOJOTUYECKUX  MpobieMm,
OpUEHTalUsl Ha NPUMEHEHHE MATEMAaTHYECKUX 3HAHUW I pelleHus 3ajad B
00JaCTH OKpY’Karomied Ccpejpl, IUJIAHUPOBAHUE TIOCTYNKOB M OIICHKH UX
BO3MOYKHBIX ITOCJICICTBUU JIJI1 OKPYKAIOLIEN CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:



c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSI HAYKM UM  OOIIECTBEHHOW MPaKTUKH, T[OHUMAHHE
MaTeMaTUYeCKOW HayKu Kak c(depbl 4YeloBEUEeCKOW IesTEeIbHOCTH, ITAroB €€
pa3sBUTUS W 3HAYMMOCTH JUIA PAa3BUTUS UHMBUJIM3ALKWM, OBJAJACHUE S3BIKOM
MAaTEMAaTUKH M MaTEMaTUYECKOM KYJIBbTYpOHW KaK CpPEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIIATH NPOEKTHYIO U HCCIENOBATEIBCKYK JEATEIbHOCTD
VHJIMBUIYaJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHbIe YHUBEPCATbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornueckue AecTBU:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTUYECKHUX
OOBEKTOB, TIOHATUH, OTHOIICHWH MEXIy TMOHATUAMH, (DOpMYyIHUpPOBaAThH
OTpe/IeIeHNs TIOHSTHI, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KilacCU(DUKAIUH,
OCHOBaHMSI /7151 0000IIEHNS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh ©  IPEoOpa3oOBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIISITH ~ MaTEeMaTHYECKME  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBopedrs B (pakTax, JaHHBIX, HAOTIOMEHUAX M yTBEPXKICHUSX, MpeJiarath
KPUTEPHUH JIJIs BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTHUBOPEUMIA,

JieNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHHUH 110 aHAIOTUH;

MPOBOJIUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEMaTHYECKUX
yTBEpXKJIeHU (TpsIMbIE W OT TMPOTHBHOTO), BBICTPAMBATh apryMEHTAIHUIO,
MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS
Y BBIBOJIBL;

BBIOMpATh CHOCOO pemieHus: y4deOHOM 3amadu  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIICHHs, BBIOMpaTh HauOoJiee MOAXOMAIUNA ¢ y4ETOM
CaMOCTOATEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3soBble ucciaenoBare/ibCKue 1eiCTBUA:

MCITIOJIb30BaTh BOMPOCHI KAaK HCCIIEIOBATEIbCKUNA WHCTPYMEHT TMO3HAHUS,
dbopMynupoOBaTh  BONPOCHl,  (GUKCHPYIOIME  MPOTUBOpedne,  mpodiemy,
yCTaHaBJIMBATh MCKOMOE M JaHHOE, (JOPMUPOBATH THUIOTE3y, apryMEHTHUPOBATH
CBOIO TTO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIPHO CIJIAHUPOBAHHBIN SKCTIEPUMEHT, UCCIISIOBAHUE
M0 YCTAaHOBJICHHIO OCOOCHHOCTEW MaTeMaTU4ecKoro OOBeKTa, SBICHUSA,
mpoliecca, BBISBJICHUIO 3aBHCHUMOCTEH  MEXKAY OOBEKTaMH, SBICHUSMU,
MPOIIECCAMH;

CaMOCTOATENHHO (HOPMYIHUPOBaTh 000OIIEHHS] U BBIBOJBI MO pe3yjbTaTaM
MPOBEAEHHOTO  HAONIOJCHMS, WCCJICIOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MTOJTYYCHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIIECHHUIA;,

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpoOIecca, a TaKKe BBIIBUTATh
MIPEANOJI0KEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c undgopmanmeii:

BBISIBIISATH JIePUIIMTHI MHPOPMAIIUU, JAHHBIX, HEOOXOJUMBIX ISl OTBETA Ha
BOIPOC U JUISI pEIICHUS 3a]1a4u;

BBIOMPATh HHPOPMAIIMIO U3 HCTOYHUKOB PA3JIMYHBIX TUIIOB, AaHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH WHOOPMAIUIO DPA3IUYHBIX BHUIOB U
dhopmM IpeacTaBICHNUS,



CTPYKTYpPUPOBaTh MHOOPMAIUIO, MPEACTABIATh €€ B pa3IMYHBIX (opMax,
WJLTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HaJEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIe YHUBeEpPCaJIbHbIE YUeOHbIe 1elCTBHS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJICHHS B COOTBETCTBUHU C YCIOBUSIMHU
U [eJIIMH OOIICHUS, SCHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOAYy pElIeHUs 3a7adH,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIbTarT;

B XOJIe¢ 0O0CYXXKJICHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
mpoOJieMbl, peraeMor 3ajadd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha TIOHWCK
pEIIeHUs, COTOCTABJIATh CBOM CYXKISHUS C CYXXICHHSIMH JIPYTHMX YYaCTHHUKOB
auajaora, oOHapyKUBaTh PAa3jIUdYUe M CXOJICTBO IO3MIIUMH, B KOPPEKTHOU (popme
(hopMyJIHMPOBAThH Pa3HOTIIACHS, CBOH BO3PAKCHHS;

MIPEACTABIIATh PE3YJIbTATHl PEIICHHS 3aa4H, SKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOCKTA, CAMOCTOATEIIPHO BBIOMpATh (opMaT BBICTYIUICHUS ¢ YYETOM 3ajad
MIPE3CHTAIMA U OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHMBepPcaJbHbIE YUeOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTAaBJIATH TUIAH, AITOPUTM PEIICHUS 3a/1a4, BHIOMPATHh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJIEKT:

BNIAJCTh HaBBIKAMHU  IIO3HABATEIBHOW  pPEQIEKCUU KaK  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJCTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS MpOIlecca W pPe3ysibTara pEerieHUs
MaTeMaTHYCCKOM 3aJ1auM;

MPEABUACTh TPYIHOCTH, KOTOPhIE MOTYT BOZHUKHYTH MPHU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JACATEIHHOCTh HA OCHOBE HOBBIX 0OCTOATENHCTB, TAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJibTaTa LEId U YCIOBUAM, OOBSICHITH
MPUYHUHBI JOCTHKEHUS MWW HEJOCTIKEHUSI PE3YJIbTATOB ACATEIBHOCTH, HAXOIUTh
omnOKy, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTD:

MOHUMATh W KCIIOJIH30BaTh MPEUMYIIECTBA KOMAHTHON ¥ WHANBUIYAJIbHON
paboThl TIpU pElIeHHH Y4YeOHBIX 3a7ad, MPUHUMATH II€JIb COBMECTHOM
JEeSTENHHOCTH, TJIAHUPOBATh OPraHU3aIUI0 COBMECTHOM paldOThI, pacmpenemsiTh
BUJIBI palOT, JIOTOBApWBATHCS, OOCYXXJaTh TMPOILIECC U pe3yJbTaT pabdoOThI,
000011aTh MHEHHUS HECKOJILKUX JIIOAEH;

y4acTBOBaTh B TPYNMNOBBIX (popmax paboThl (0OCYKIeHUsI, 0OMEH MHEHUI,
«MO3TOBbIE MITYPMBI» H HHBIC), BBHIIOJHATh CBOK 4YacTh pabOThI U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYTUMHU WICHAMH KOMAaHJbI, OIICHUBATH
KaueCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca o0yyaromuics HayIuTCs:



CBOOOJTHO OTEpPUPOBATh OCHOBHBIMU TOHATUSIMH CTEPEOMETPUH TIPH
pEIIeHUH 337249 U MTPOBEJACHUHN MaTEeMAaTHUYECKUX PACCYKICHUI;
NPUMEHSTh aKCHOMBI CTEPEOMETPHUH U CICACTBUS U3 HUX IMPHU PEIICHUU
Tr€OMETPUYECKUX 3a]1a4;

KJIacCU(DUIIMPOBATH B3aMMHOE PACIOJIOKEHUE MPAMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEH B MPOCTPAHCTRE;
CBOOOJTHO OMEpUPOBATH TMOHATHUAMH, CBS3aHHBIMH C yIJaMd B
POCTPAHCTBE: MEXAY MNPSIMBIMH B TMPOCTPAHCTBE, MEXKIY MPSMON H
IIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUBl MHOTOTPAHHUKOB (TpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajuiesenunes, Kyo0);

KJacCu(UIIMPOBATh ~ MHOTOTPAHHUKH, BBIOMpass  OCHOBaHUA  JUIS
KJIacCH(pUKAIUK;

CBOOOJHO  ONEPUPOBATH TMOHSATHUSMHU, CBS3aHHBIMH C  CEUYCHHEM
MHOTOTPaHHUKOB TUIOCKOCTHIO;

BBITIOJIHATh ~ MapajuieJibHOE,  LEHTPAJIbHOE W OPTOTOHAJILHOE
POEKTUPOBaHUE (PUTYpP HA MIIOCKOCTH, BBHIMOIHATH U300pakeHUust QPUryp
HAa TUIOCKOCTH;

CTPOUTH CEUEHHS MHOTOTPAHHUKOB PA3JTMYHBIMU METOJAMHU, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHUCIIATh  IUIONIAJIA  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
nUpaMmuIa), TEOMETPUIECKUX Tell C TPUMEHEHUEM (HOPMYTT;

CBOOOJTHO OMIEPUPOBATH MOHATUSIMU: CUMMETPHUS B TIPOCTPAHCTBE, LIEHTD,
OChb M TUIOCKOCTh CHMMETPHUH, IEHTP, OCh U IJIOCKOCTh CHUMMETPHH
burypsr;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATD JIEHCTBUS HAJl BEKTOPAMU;

pemiarh 3a7a4d Ha JOKA3aTeIbCTBO MAaTEMAaTUYECKUX OTHOUICHUH U
HAXOXJCHUE TEOMETPUUYECKUX BEIIMYWH, NMPUMEHSSI U3BECTHBIC METOIbI
IIPY PEIICHUY MAaTEMaTUYECKHX 3aJ1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHSI
CJIOHOCTH;

NPUMEHSTh TPOCTEUIIME MPOTrpaMMHBIE CpPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;
U3BJIEKaTh, MPEOOPa30BbIBATh M HWHTEPIPETUPOBATH HHPOPMALUIO O
POCTPAHCTBEHHBIX TE€OMETPUUECKHX (HUrypax, MpPeACTaBICHHYIO Ha
YepTekKax U PUCYHKAX;

OPUMEHSTh TIOJyYeHHbIE 3HAHUS Ha TPAKTUKE: CpPaBHUBATh W
aHAIM3UPOBATh PEAbHBIC CUTYallUH, MPUMEHSITh W3YUYEHHBbIC TTOHSITHUS B
mpolecce TMOMCKAa PEeHIeHHsT MaTeMaTH4ecKd Cc(hopMyIupoBaHHOM
npo0eMbl, MOJACIUPOBATh PEANbHBIC CUTYaIlMd Ha SI3BIKE T€OMETPHH,
UCCJIeIOBATh MOCTPOCHHBIE MOJIETU C MCIOJIb30BAaHUEM T€OMETPUIECKUX
MOHATUH M TEOpeM, ammapara anreOpbl, peniaTh NPaKTUYECKUE 3a/layw,
CBSI3aHHBIC C HAXOXK/IEHUEM I€OMETPUUYECKUX BEINYHH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX AdTamax pPa3BUTHUSI T€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiacca o0yyaromuics HayIuTCst:



CBOOOJTHO OTEpPUPOBATh MOHATHUSMHU, CBS3aHHBIMHU C IUJIHMHAPUYECKOH,
KOHUYECKOH U CPEepruecKoil TMOBEPXHOCTIMHU, OOBICHITH CIOCOOBI
MOJIyYEHUS,

ONEPUPOBATH NOHATUSAMU, CBA3aHHBIMHU C TE€JIAaMU BPALICHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tella BpalieHWs (MWIMHIp, KOHYC, cdepa W 1mIap) u
OOBSCHATH CIIOCOOBI TTOJTYYCHHSI TEJT BPAIICHHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOkKEHUE CHEphI U TIIOCKOCTH;
BBIYUCIISTh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpalleHUs,
00BEMBI ¥ TUIONIAIA MTOBEPXHOCTEH MHOTOTPAHHHUKOB M TENl BpaIleHUS,
T€OMETPUYECKUX TEJ ¢ TpUMEHEeHueM (hpopmyir;

CBOOOJTHO OTIEPUPOBATH MOHATHUAMH, CBSI3aHHBIMH C KOMOWHAIUSIMH TE
BpAIllCHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cdepy H
OMHCaHHBINA OKOJIO cephl, cepa, BnucaHHass B MHOTOTPAHHUK WJTU TEJIO
BpallCHUS;

BBIYUCIIATh COOTHOLICHHS MEXAYy IUIOMAAsIMU IOBEPXHOCTEU U
00BEMaMHM ITOJJOOHBIX TEII;

nU300pakaTh u3y4aembie (UTYpBI, BBIIONHATH (BBIHOCHBIC) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY,
CHHU3Y, CTPOUTbH CEUCHHUSI TEJl BPAILICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W NPEOOPA30BHIBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, MpeACTaBICHHYI0 Ha
yepTexxax U pUCYHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH ONIE€pallMU HaJl BEKTOPaMUu;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;
pemaTh reOMETPUYECKHUE 3a/1a41 HA BBIYMCIIEHUE YIJI0B MEXKY MPSMbIMU
U IUIOCKOCTSIMHM, BBIUHCIICEHHE PACCTOSAHUN OT TOYKHU [0 IUIOCKOCTH, B
L[€JI0OM, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEILICHUH;
CBOOOJTHO OIEPUPOBATH TOHATHUSIMH, CBSI3AHHBIMU C JBIDKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KCHUM;

BBITIOJIHATh M300pa)KEHHWST MHOTOTPAHHUKOB W TENl BpAIICHUS TIPH
[apajuIeJIbHOM  IIEPEHOCE, LEHTPAJIBHOM CHMMETPHUH, 3€pPKAJIbHOMN
CUMMETPHH, MPU TTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus 0100MS;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEYEHUs LIMJIMHAPA
(mapayieaIbHO M MEPIEHAMKYISIPHO  OCH), CEUYEHMS  KOHyca
(mapayiyieIbHbIE OCHOBAaHUIO M MPOXOJAIIME YEPE3 BEPLIMHY), CEUCHUS
mapa;

UCIIOJIb30BaTh METOAbl TMOCTPOEHUS CEUECHWIl: METOJ CJEIO0B, METO]
BHYTPEHHETO IPOECKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEeH MIOCKOCTH;
JIOKa3bIBaTh FEOMETPUUYECKHUE YTBEPIKICHHUS;

NPUMEHSITh TeOMETpUUeCKre (DAKThI I PEIICHUS CTEPEOMETPUYECCKUX
3a/1a4, MPEIIoaratouMXx HECKOJbKO IIaroB PEUIECHUs, €CIU YCJIOBUS
IIPUMEHEHMS 33JI1aHbI B SIBHOK W HESIBHOH (hopme;

pemaTh 3aJayd Ha JOKa3aTeJIbCTBO MATEMaTUYECKUX OTHOUIEHUW H
HAX0XJICHUE T€OMETPUUECKUX BEIINYUH;

IPUMEHSTh POTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKHX 3a/1aY;

OPUMEHSTh  TOJYYEHHbIE 3HAHMS HA  [PAKTUKE: CpPaBHUBATh,
aHaJIu3UpOBaTh M  OLEHHMBATh pEalbHbIE CHUTYyallMd, IPUMEHSThH
U3YUYEHHbIC TOHSATHUSI, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PEIICHUs



MaTEMaTUYeCKd  CPOPMYJIMPOBAHHON  MPOOJIEMBI,  MOJEIUPOBATH
pEaIbHBIE CUTyallMU Ha S3bIKE I'€OMETPHUM, MCCIEN0BATH MOCTPOCHHBIE
MOJEIN C MCIIOJIb30BAHUEM TIE€OMETPUUYECKUX IIOHATUH U TEOPEM,
anmaparta anreOppl, pemarb NTPaKTUYECKUE 3aJadyd, CBSA3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEIINYNH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX AdTamax pPa3BUTHUSI T€OMETPUU Kak
COCTaBHOU 4acTu byHmameHTa pa3BUTHA TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos
Ne HaumeHnoBanue pa3uesion JueKTpoHHbIEe (LM poBbIE)
KoHTpoJbHbIE IIpakTHyeckne
/1 | M TeM NpPorpamMmmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
1 Beenenue B crepeoMeTpro 23 1
) B3anMHoe pacnonoxeHue 6 {
NPSIMBIX B IPOCTPAHCTBE
[TapamienbHOCTE IPSMBIX
3 Y TUIOCKOCTEN B 8
IIPOCTPAHCTBE
[IeprieHAUKYIAPHOCTH
4 IPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTIubl ¥ pacCTOSHUS 16 1
MHororpaHHuku 7 1
BekTtopsl B mpocTpaHCTBE 12
g [ToBTOpeHnue, 0600IIEeHNE U 5 5
crucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO 100 6 0
YACOB 110 ITPOTPAMME




11 KIIACC

HaumenoBanue
pa3aeiioB U TeM

Ne

n/n
NMPorpamMmbl

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIe (HH(POBHIE)
o0pa3oBaTe/bHbIE PeCypChl

ABanuTnyeckas
reOMeTpHs

15

[ToBTOpEHME,
000011IEHNE U
cHCTeMaTH3aIs
3HAHUM

15

O0BéM
MHOTOTpaHHHKA

17

4 Tena Bpaienus

24

[Tnomanu
MOBEPXHOCTH U
00BEMBI KPYTJIIBIX
TeI

6 JBroxeHus

[ToBTOpEHUE,
000011IEHE U
cHCTeMaTH3aIs
3HAHUM

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102




ITIOYPOYHOE INTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTnyeckmne
padoTbl

Jlara
HU3yYeHUS

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcebl

OCHOBHBIE TpaBUJIa
MN300paKECHHS HA PUCYHKE
IUTIOCKOCTH, MapaliebHbIX
IPSIMBIX (OTPE3KOB),
CepeaMHbI OTpE3Ka

[TonsaTHs cTepeoMeTpun:
TOUKa, MpsiMasi, MI0CKOCTH,
npocTpancTBO. OCHOBHBIE
npaBuiIa n300paskeHus Ha
PHUCYHKE TJIOCKOCTH,
HapajuIeIbHBIX MPSIMBIX
(oTpe3koB), cepeIuHbI
oTpe3ka

ITonsarus:
MepeCeKaroIIecs
IIOCKOCTH,
MepeCceKaronIecs npamas
1 TIJIOCKOCTR;
MOJIYyIIPOCTPAHCTBO

TlonsaTus:




nepeceKaronmecs
TIJIOCKOCTH,
nepeceKaromecs npsmas
1 TJTIOCKOCTB;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukKH,
n300pakeHNe MPOCTEUIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYIECTBYIOIUX
00BEKTOB

MHoOrorpaHHukKH,
n300paKeHNE MPOCTEHIIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
NEPBbIE CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIEICTBUS U3 HUX

AXCHOMBI CTEPEOMETPUH U
HIepBbIE CIIEJCTBUS U3 HUX.
CriocoObI 3a1aHUs IPSIMBIX
Y IUIOCKOCTEN B
POCTPAHCTBE.
O603HaueHus NpAMbIX U
IUIOCKOCTEN




10

N3o06paxkenue ceueHuit
nUpaMuIbl, Kyoa u
IPU3MBI, KOTOpBIE
MIPOXOJIST uepe3 ux péopa.
N306paxkenue
IIEpPECEeYCHMS IOy YCHHBIX
IUIOCKOCTEM.
PackpammBanue
IOCTPOEHHBIX CEUECHUN
pa3HbIMM LIBETaMHU

11

N3o00pakeHne ceueHnit
MUpPaMUJIBL, KyOa 1
MPU3MBI, KOTOpBIE
IPOXOJAT uepe3 ux péopa.
Nzobpakenue
NepeceyeHMsl MOy YCHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHUH
Pa3HbIMH LIBETAMHU

12

N3o0paxenue ceueHuit
npaMuIbl, Ky0a u
IPU3MBI, KOTOPBIE
MIPOXOJIST uepes ux péopa.
N3o6paxkenue
nepeceyeH sl MOy YeHHBIX
IIJIOCKOCTEM.




PackpammBanue
MTOCTPOEHHBIX CEUCHUM
pa3sHBIMM LIBETaMU

13

N3o06paxkenue ceueHuit
nUpaMubl, Kyoa u
IPU3MBI, KOTOpBIE
IPOXOJAT uepe3 ux péopa.
N306paxkenue
nepeceyeHusl Moy YeHHbIX
IUIOCKOCTEM.
PackpamBanue
IOCTPOEHHBIX CEYECHUN
pa3HbIMM LIBETaMHU

14

MeTton cienoB I
MOCTPOECHUS CEUCHUI

15

Meton cnenoB s
MOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHuit
MPSMBIX U TIOCKOCTEH

16

Meton cnenoB s
MMOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHuit
MPSMBIX U TIOCKOCTEH

17

[Toctpoenue ceueHui B
nupamuze, Kyoe mno Tpém
TOYKaM Ha pEOpax.
Co31anue BLIHOCHEBIX




YyepTexeil U 3ammch 1aroB
MOCTPOEHUS

18

[TocTpoeHue ceueHui B
nupamuje, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanrie BBIHOCHBIX
YEpTEkKEU U 3aIUCh 11aroB
MIOCTPOCHHS

19

[Toctpoenue ceueHui B
nupamuze, Kyoe mno tpém
TOYKaM Ha pEOpax.
Co3naHue BBIHOCHBIX
YEpTEKEN U 3aIIUCh 11aroB
IIOCTPOCHHUS

20

[TocTtpoenue ceueHuii B
nupamujie, Kyoe no Tpém
TOYKaM Ha pEopax.
Co31anue BLIHOCHBIX
YepTEkKEW U 3aIUCh 11aroB
MOCTPOCHUS

21

[ToBTOpEeHHne
miaHuMeTpun: Teopema o
MIPONOPIUOHAIBHBIX
otpeskax. [logoOue
TPEYTOJIbHUKOB

22

[ToBTOpEHUE
miaHuMeTpun: Teopema




Menenas. PacueTs! B
CEUYCHMSIX Ha BEIHOCHBIX
yeprexax. Mcropus
pa3BUTHS TUITAHUMETPUU U
CTEpEOMETPUHU

23

KonrtponsHas padora
" AKCUOMBI CTEPEOMETPUH.
Ceuenus"

24

B3aumuoe pacnonoxeHue
NPsIMBIX B POCTPAHCTBE.
CxkpemuBarouecs
npsmele. [Ipusnaku
CKPEIIHBAIOIINXCS
npsmMbIx. [lapannensHbie
IpsIMbIE B IPOCTPAHCTBE

25

Teopema o CyliecTBOBaHUU
Y €IMHCTBEHHOCTH TIPSIMOi
napasuiebHON JaHHOU
MPSAMOM, MPOXOASIICH
yepe3 TOUKY NMPOCTPAaHCTBA
U He Je)Kallel Ha JaHHOH!
npsimoit. Jlemma o
NepPeCcCeUCHUH
napauieIbHbIX MPSMBIX
IUIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsiMbIX. Teopema o TpEx




napauieTbHbIX TPSIMBIX.
Teopema o
CKPCIIMBAIOINUXCA NPAMBIX

27

[TapannensHoe
MPOEKTUPOBAHHUE.
OcHOBHbIE CBOMCTBa
napaieIbHOTO
IPOEKTHPOBAHHUS.
N306paxkenue pa3HbIX
buryp B nmapauieabsHOR
POEKLNU

28

lenTpanpHas mpoeKLus.
YTroi1 ¢ COHanpaBICHHBIMA
CTOpPOHAMU. YTOJI MEXKITY
PSMBIMH

29

3amauy Ha OKA3aTeIbLCTBO
U HCCIIeIOBaHuE,
CBSI3aHHBIE C
PaCIOJIOKEHUEM TIPSIMBIX B
NPOCTPAHCTBE

30

[TonsATHA: MapamienbHOCTh
MPSIMOU U TNIOCKOCTH B
npoctpaHcTie. [Ipu3Hak
NapaJuIeJIbHOCTU NIPSIMON U
iockocTH. CBolcTBa
[apaJuIEIbHOCTH NPSMOU U
IIJIOCKOCTH




31

I'eomerpuueckue 3agaun
Ha BBIYUCJIICHUC U
JIOKa3aTeIbCTBO,
CBSIBAHHBIC C
napauieIbHOCTHIO TIPSIMBIX
1 TIJIOCKOCTEH B
MIPOCTPAHCTBE

32

IToctpoenue ceuenus,
IIPOXOJISIIIETO Yepes
JTAHHYIO MIPSIMYIO Ha
YEepTEXKE U MapalieIbHOTO
Ipyrou npsamoiu. Pacuér
OTHOILIEHUU

33

[TapannensHas npoekuus,
IpUMEHEHUe JJIs
MOCTPOCHUS CEUCHU KyOa
U Tapasuiesienumea.
CaoiicTBa
napajuienenuneaa u
MIPU3MBI

34

[TapaynenbHbIe MIIOCKOCTH.
[Ipu3Haku napajuieaIbHOCTH
JIBYX IJIOCKOCTEMN

35

Teopema o
napajuieIbHOCTH U
€IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOISIIEH




4yepes TOUKy, He
IIPUHAJICIKALLY 0 JaHHOU
IIJIOCKOCTH U CIICJCTBUS U3
Hee

36

CBoiicTBa napayjienbHbIX
IJIOCKOCTEM: O
NnapaiyiCJIbHOCTH MPAMBIX
IepeceYeHus Ipu
[IEpECEUYECHUN IBYX
napajiebHbIX MIOCKOCTEN
TpeTbei

37

CaoiicTBa napamieabHbIX
TUTOCKOCTEH: 00 oTpe3kax
HapajIeNIbHBIX NMPSIMBIX,
3aKJIIFOUYEHHBIX MEKITY
napasieIbHbIMU
IUIOCKOCTSIMH; O
[IEPECECYCHUU NPSIMOH €
JBYMS MapalieIbHbIMU
IUIOCKOCTSIMU

38

[ToBTOpeHue: Teopema
[Mudaropa Ha miockocTu

39

[ToBTOpEHME:
TPUTOHOMETPHS
PSIMOYTOJIBHOTO
TpEyrojbHUKa

40

CgoiicTBa KyOa 1




MpAMOYTOJIbHOTO
napajjejacnuicaa

41

Brruncnenune mina
OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM

napajuiejenumnese

42

[leprieHAMKYASIPHOCTH
IPSIMOM U TUIOCKOCTH.
[Ipusnax
NEPIEHUKYIIPHOCTU
IIPSIMOM U TNIOCKOCTH

43

[lepnieH UKy ISIPHOCTD
IPSIMOM U TUIOCKOCTH.
IIpu3nak
NEPIEHANKYIJISIPHOCTH
IPSIMOM M TNIOCKOCTH

44

Teopema o cylecTBOBaHUH
U €JUHCTBEHHOCTHU
IPSIMOM, POXOALIEH
4yepe3 TOUKY ITPOCTPAHCTBA
Y NIEPIEHANKYJIPHOH K
IUIOCKOCTH

45

ITlnockoctu n
NEPIEHINKYIIAPHBIE UM
prIMI)IG B MHOFOFpaHHI/IKaX

46

ITnockoctu n




MNEPNCHAUKYIISIPHBIC UM
MMPpAMBIC B MHOT'OI'paHHUKAX

47

[lepnienaukymnsp u
HakJoHHas. [Toctpoenue
NEPICHIUKYIIpaA U3 TOUKU
Ha IPSAMYIO

48

[lepnienaukymnsp u
HakJoHHas. [Toctpoenue
NEPICHIUKY AP U3 TOUYKU
Ha IPSMYIO

49

Teopema o Tpéx
NEePIEeHANKYIISApax (mpsmast
u o0patHas)

50

Teopema o Tpéx
NEePIEeHANKYIISApax (mpsmast
u o0patHas)

51

Yron mexnay
CKPEIITUBAIOIIIMUCS
IPSIMBIMU

52

ITouck neprneHaANKyISIPHBIX
MPSMBIX C TOMOIIBIO
MEPICHIUKY IS PHBIX
IIOCKOCTEM

53

OproronanbHoe
IPOEKTUPOBAHNUE

54

[Toctpoenue ceuenuii kyoa,




MPU3MBbI, IPABUIBHOU
MAPaMUBbI C IOMOLIBIO
OPTOTOHAJILHOM MPOEKIUU

55

[Toctpoenue ceuenuit kyoa,
IIPU3MBI, IPABUIIBHOU
UpaMUBbI C TOMOILBIO
OPTOTOHAJILHOM MPOEKIUU

56

Cummerpus B
HPOCTPaHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTu cummerpuit B
MHOTOTpaHHHUKaX

57

IIpu3nak
NEPIEHANKYIJISIPHOCTH
MPSIMON U TNIOCKOCTH Kak
CJIEICTBUE CUMMETPUHU

58

IIpaBubHBIE
MHOTOIpaHHUKHU. Pacuér
pacCTOSHUN OT TOYKH J10
IUIOCKOCTH

59

IIpaBunbHbBIE
MHOTOrpaHHUKHU. Pacuér
pacCTOSIHUM OT TOYKH 10
IJIOCKOCTH

60

CriocoObl OMyCTHTD
NEPIEHIUKY AP




CUMMETPHS, CABUT TOUKH
110 MapaJuIeIbHON IIPSIMOM

61

CaBur no HenapasuieIbHON
psIMOM, U3MEHEHHE
pacCTOsAHUM

62

KoHnTtponbHas pabota
"B3zauMHoOe pacrionoxeHue
MPSIMBIX U TJIOCKOCTEHN B
npoctpaHcTee"”

63

[ToBTOpEHME: YTOI MEKITY
NPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHSI B
MIPOU3BOJIHLHOM
TpPEYroJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yroa Mex Ty
CKPEIHBAIOIIUMUCS
IPSIMBIMU B IIPOCTPAHCTBE

65

reOMeTpI/I‘-IeCKI/Ie MCTOJbI
BBIYUCJICHUA YIJIa MCKIY
MMpAMbIMHA B
MHOTI'OIrpaHHHUKax

66

JIByrpaHHbIN yTOJI.
CBOICTBO TMHENHBIX YITIOB
JBYT'PAHHOI'O yTila

67

[lepnieHaAMKyISIpHBIE




mIockoctH. CBoOMCTBA
B3aMMHO
HNEPIEHANKYJIIPHBIX
IJIOCKOCTEH

68

[Ipusnax
NEPIEHUKYIIPHOCTU
IJIOCKOCTEH; TEOpEMA O
IIPSIMOM TIEPECEUEHHUS IBYX
IJIOCKOCTEMN
NEPHEHANKYISIPHBIX
TPEThEH MIOCKOCTH

69

[IpssMOyTOIBHBIN
napajuiesenumnes; Kyo;
M3MEPEHUsI, CBOMCTBA
IPSIMOYTOJIBHOTO
napasuieNenumnena

70

Teopema o guaroHanu
MPSIMOYTOJIBHOTO
napajuieyenuneaa u
CIIEICTBHE U3 HEE

71

CrepeomMeTrpuueckue u
NPUKITAIHbIC 3a0a4H,
CBSI3aHHBIE CO B3aMHBIM
PacnoI0KEeHHEM MPSMBIX U
IUIOCKOCTH

72

[ToBTOpEHME:
CKpEIINBAIOIINECs




IIpAMBIC, ITapAJIJICIIBHBIC
IMJIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OIrpaHHHUKax

73

[Tapa napannenbHbIX
IIOCKOCTEH Ha
CKPEILMBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEKTY
CKPEIMBAIOIIUMHUCS
MPSMBIMH B TTPOCTHIX
CUTYyaLMSIX

74

PaccrosiHue OT TOYKH 10
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM J10 TIJIOCKOCTH

75

Brruucnenue paccrosHuii
MEXIy
CKPEIIHBAIOIIUMUCS
IPSIMBIMU C TIOMOILBIO
MEPICHIUKY IS PHOM
IUIOCKOCTH

76

TpéxrpanHslii yrod,
HEpaBEHCTBA IS
TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa,
TEOpPEMbI KOCUHYCOB U
CHHYCOB JUIsl TPEXTPAHHOTO
yria




71

DnemMeHTHI chepuueckoit
TEOMETPUH: T€OAC3NYECKUE
JIMHAM HA 3eMiie

78

KonTtponbHas padora
"Vriel 1 paccTostHUS"

79

CucreMaTusalnus 3HaHuH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

ITupamuna. Buasl
nupamu. [IpaBunbHas
nupaMua

81

[Ipusma. Ilpamas u
HAKJIOHHAs [IPU3MBI.
[IpaBunbHasg npuzma

82

[Ipsimoit napainenenunen,
IIPSIMOYTOJIBHBIN
napaienaenunesn, Kyo

83

Beinykiisie
MHOTOI'paHHMKH. Teopema
Ditnepa

84

Brinykiisie
MHOTOrpaHHuku. Teopema
Diinepa. [IpaBuiibHbIC U
IOJIyIIPaBUJIbHBIC
MHOTOTPaHHHUKHU

85

KontponsHas pabora




"MHororpaHHuKu"

[TonaTtue BekTOpa HA

86 IJIOCKOCTH U B
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3nocTh BekTOpOB

29 [IpaBuno
napajuienaenumnena

90 YMHOXEHUE BEKTOpa Ha
YUCIIO0
Pa3znoxxenne BekTopa 1o

o1 0a3ucy TpEX BEKTOPOB, HE
JIeKaIUX B OMHOHU
IJIOCKOCTH

92 CkansipHO€ NMPOU3BEICHNE

93 Brruucnenue yria mexmay
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3agauu ¢
BEKTOpaMHU

95 [IpocTreiimue 3agaum ¢
BEKTOpaMH

96 [Ipocreitmme 3anauum ¢
BEKTOpaMH

97 [Ipocreitmue 3anauu ¢

BEKTOPaMH




98 O06o061IEHNE U )
crucTemMaTu3alus 3HaHUI

99 O000meHue n {
cucTeMaTu3anus 3HaHUI

100 Hrorosas KOHTpOIBHASA )
paborta

101 Hrorosas KOHTpOJIBHASA )
paborta

102 Ob6o06uenne u ) )
cucTeMaTu3aius 3HaHU I

OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThbI

Jara
H3yYeHHUsI

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcsl

[ToBTOpEHME TEMBI
"KoopauHatsl BeKTOpa Ha
IJIOCKOCTH U B
npoctpaHcTee"”

[ToBTOpEHME TEMBI
"CkaysipHoe
MPOMU3BEJECHNE BEKTOPOB"

[ToBTOpEHME TEMBI
"Brruncnenue yria
MEXIy BEKTOPAMH B
npocTpaHcTBe"

[ToBTOpEHME TEMBI
"VpaBHeHHE MPSIMOH,
MPOXOJIAIIEH Yepe3 ABe
TOYKH"

YpaBHEHHUE UIOCKOCTH,
HOpMAaJlb, ypaBHEHUE
IUIOCKOCTH B OTpe3Kax

YpaBHEHHUE UIOCKOCTH,
HOpMAaJlb, ypaBHEHUE




IIJIOCKOCTU B OTPE3KaAX

BekropHoe
IpOU3BeIeHNE

JInneliHble HEPABEHCTBA,
JIMHENHOE
IIPOrPaMMUPOBAHUE

JInneliHble HEPABEHCTBA,
JIMHENHOE
IIPOrpaMMHUpPOBaHUE

10

AHaIUTHYECKUE METOIBI
pacyéra yria Mexmay
PSIMBIMU B
MHOTOT'PaHHHKAX

11

AHaIUTHYECKUE METOIBI
pacyéra yria Mexmay
INIOCKOCTSIMH B
MHOTOT'PaHHHKAX

12

dopMya pacCTOSHUS OT
TOYKH J0 IJIOCKOCTH B
KOOpJIMHATAX

13

Haxoxnenue paccrossHuin
OT TOYKH J0 INIOCKOCTH B
KyOe

14

Haxoxnenue paccrossHui
OT TOYKH JIO MIIOCKOCTH B
[IPaBUJILHOM MUPAMUJIEC




15

KonTponbHas pabora
"AHaTuTuuecKas
reoMeTpus"

16

Ceuenuns
MHOTOTPaHHHUKOB:
CTaHJapTHbHIC
MHOTOIPAaHHUKHU

17

Ceuenus
MHOTOTPaHHHUKOB: METOJ
CIIEIOB

18

Ceuenuns
MHOTOTPaHHHUKOB:
CTaHapTHbIE TNIOCKOCTH,
HCpGCC‘-IeHI/ISI HpHMbIX nu
IIOCKOCTEH

19

HapaJ'IJ'IeJ'ILHBIe MpsAMbIC U
IIIIOCKOCTH:
napajiCJIbHbIC CCUCHUS

20

[TapannenbHble TpsIMBIE U
IJIOCKOCTH: Pacy€T
OTHOIIEHUH

21

[TapannenpHbIe IPSIMbBIE U
TUIOCKOCTH: YTJIBI MEXKIY
CKPEIIHUBAIOIIUMUCS
MMpAMbIMHA

22

[lepnieHaAMKyISIpHBIE




IPSIMBIE U TNIOCKOCTH:
CTaHJapTHbIE NIapbl
NEPIEHANKYJISIPHBIX
IJIOCKOCTEN M MPSIMBIX,
CUMMETpUHU
MHOTOTPaHHHUKOB

23

[IepnieHauKyIsIpHBIE
IPSIMBIE U TUIOCKOCTH:
TEOpeMa O TPex
NEPIICHIUKYIIApax

24

[IepnieHauKysIpHBIE
IPSIMBIE U TUNIOCKOCTH:
BBIYMCIICHMS IJIUH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: muomanu
MHOTOYTOJLHUKOB,
dbopMyIIBI 1S TUTOIIAICH,
COOOpakeHUS TI0T00MS

26

[ToBTOpenue: muomanu
MHOTOYTOJLHUKOB,
bopMyIIBI 715 TUTOTIAICH,
COOOpakeHUS TI0T00MS

27

[ToBTOpenue: mnomanu
MHOTOYT'OJIbHUKOB,
dbopMyIIBI 715 TUTOTITACH,
COOOpakeHUS TI0T00MS




28

[Inomaau ceuenuit
MHOTOTPaHHUKOB:
IJIOLAU TIOBEPXHOCTEM,
pa3pe3aHus Ha 4acTH,
COOOpakeHUs TIOI00US

29

IImomanu ceuenmi
MHOTOTPaHHUKOB:
IUIOIIAIY TIOBEPXHOCTEM,
pa3pe3aHus Ha 4acTH,
COOOpakeHUS TI0T00MS

30

KontponsHas padora
"I[ToBTOpEHME:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

00béM Tena. O0beM
[PSAMOYTOJIBHOTO
napaJie/ieuimnea

32

3anaun 00 yABOCHUH
Ky0a, 0 KBagpaType Kyoa;
O TPUCEKITUH yTIa

33

CrepeoMerpuueckue
3aJa4H, CBA3aHHBIC C
00BEMOM
HIPAMOYTOJIBHOTO
napaJuleenuneaa

34

[Ipuxnagueie 3amauu,




CBSI3aHHBIE C
BBIUHCJICHHEM 00BEMA
IPSIMOYTOJIBHOTO
napajureNieumne/a

35

O06BEM npsMoit IPU3MBI

36

CrepeomeTpuyeckue
3aJla4M, CBA3aHHBIC C
BBIYUCIICHHEM 00BEMOB
IIPSMOU IPU3MBI

37

[Ipuknaansie 3a1a4u,
CBS3aHHBIE C 00BLEMOM
IIPSMOU PU3MBI

38

Brruucienue 00EM0B
TEJI ¢ IOMOIIBIO
ONPEAECIEHHOTO
uHTerpana. O0bEm
HAKJIOHHOM MPU3MBI

39

Brruncienue 00EM0B
TEJ C IIOMOILBIO
ONPEAECIEHHOTO
uHterpana. O0bEm
UpaMu/Ibl

40

®opmyna oobEMa
nupamupl. OTHOILICHHE
00BEMOB MHUpPaAMUL C
O0IINM YTIIOM




41

®opmyna oobEMa
nupaMupl. OTHOLIEHHUE
00BEMOB MHUpPaAMUL C
00LINM yIJIOM

42

CrepeoMeTrpuueckue
3ala4M, CBI3aHHEIE C
00BEMaMH HaKIIOHHON
MIPU3MBI

43

CrepeomeTpuyeckue
3aJ1a4uM, CBSI3aHHBIE C
00BbEMaMU THPaMHUIBI

44

[IpuknanHeie 3a1a4u MO
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOU NPU3MBI

45

[IpuknaaHbIe 33291 IO
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
TUPaAMUJIBI

46

[Ipumenenne 06bEMOB.
Brruucnenue paccTosaHus
J10 IIJIOCKOCTH

47

KonTtponsHas padora
"O6BEM MHOTOrpaHHuKa"

48

[Hunmuaapuyeckas
MTOBEPXHOCTb,




oOpazyoriue
UMJIMHIPUYECKON
MIOBEPXHOCTHU

49

Humunap. [psmon
KPYTOBOW LUJIUHAP.
[lnomane nmoBepxHOCTH
HUWIMHAPA

50

Konundeckas
MOBEPXHOCTH,
oOpa3yrorue
KOHHYECKOM
noBepxHocTu. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO,
NapajuIeIbHOMN INIOCKOCTU
OCHOBaHUS

52

Y ceu€HHBIN KOHYC.
N306pakenne KOHYCOB H
YCE4EHHBIX KOHYCOB

53

ITinomans 00KOBOI
MTOBEPXHOCTHU U MOJHOU
MOBEPXHOCTH KOHYCa

54

ITiomans 00KOBOI
TIOBEPXHOCTH M TIOJTHOMN
MOBEPXHOCTH KOHYCa

55

CrepeomeTpuyeckue




3a/1auu Ha
JI0KA3aTeIbCTBO U
BBIYUCJICHUC,
MOCTPOEHUEM CEUECHUI
UIINHpPA, KOHyca

56

CrepeomMerpuueckue
3a1a4d Ha
J0Ka3aTeNbCTBO U
BBIYHCJICHHUE,
MOCTPOEHUEM CEUCHU I
WIMH]pA, KOHYyCca

57

[Ipuxnagueie 3axaun,
CBSI3aHHBIE C [IUIUHIPOM

58

[Ipuxnagueie 3amauu,
CBSI3aHHBIE C LIUIUHIAPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u
rapa ¢ TIOCKOCTBIO.
Kacanue mapa u cepbl
TUIOCKOCThI0. Bun u
n300pakeHue mapa

61

[Tepeceuenue cdepsl u
nrapa ¢ mioCcKOCThIO.
Kacanue mapa u cdepol
IJIOCKOCThIO. Bua u
n300pakeHue Imapa




62

YpaBHenue chepsl.
[Mnomans chepsr u e€
gacTel

63

Cummerpus chepsl U
mapa

64

CrepeomeTpuyeckue
3a/1a4u Ha
JI0Ka3aTelIbCTBO U
BBIYHCIICHHUE, CBSI3aHHBIE
co cepoii u apom,
IIOCTPOEHUEM HX CEUCHUH
IJIOCKOCTBIO

65

CrepeoMeTrpuueckue
3a/1a4u Ha
JIOKa3aTelIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC
co cepoii U mapom,
MMOCTPOEHUEM MX CEUCHUI
IJIOCKOCTBIO

66

[Ipuxnagueie 3a1aun,
CBsI3aHHBIE CO chepoid 1
apoM

67

[ToBTOpeHwue:
OKPY’KHOCTb Ha
IINIOCKOCTH, BBIYUCIICHUA
B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00uS




68

Pazanunbie koMOMHAINH
TEJ BpaIICHUS U
MHOTOTPaHHHUKOB

69

3agaun o treMe "Tena u
MOBEPXHOCTHU BpauieHus"

70

3amaun o TeMme "Tena u
MOBEPXHOCTH BpalieHus"

71

KonTtponsHas padora
"Tena 1 NOBEPXHOCTH
BpaieHus"

72

O06BEM IUIHHApA.
Teopema 06 00bEME
IPSIMOTO IMJIHHIPA

73

Brruncnenue 00pEM0B
TEJ C TIOMOIIIBIO
OIPEIEIIEHHOTO
uHTerpaina. OobpEmM
KOHYyca

74

ITnomranu 00KOBOI U
IIOJIHOM ITOBEPXHOCTHU
KOHYyCa

75

CrepeomMerpuueckue
3a/1a4, CBSI3aHHEIE C
BBIYHCIIEHHEM 00BEMOB
UIHHIPA, KOHyca

76

[Ipukitagueie 3aga4u 10




teme "OO0bEMBI 1
IJIOIIAAN TOBEPXHOCTEN

"

TCJI

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00
00Béme mapa. [Tnomanp
cdepsl.
CrepeomMerpuueckue
3a7a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00HEMOB
nrapa, mapoBoro
CErMEHTA U IMAapOBOTO
CeKTOpa

78

[IpuknaaHsie 3a1a4u 1O
teMme "OO0BEMEBI TET",
CBSI3aHHEIE C 00BEMOM
rapa u miomaabo
cdepsl. CooTHOMICHUS
MEXKTy TUTOIIAISIMU
MMOBEPXHOCTEU U
00BEMaMH TOHOOHBIX TEN

79

[Momo6HbIe TENa B
MPOCTPAHCTBE.
N3menenne o0béma npu
noao0uu.
CrepeomeTpuyeckue
3aJ1auM, CBA3aHHBIC C




BBIYMCIIEHHEM 00BEMOB
TEJI ¥ IJIoIaaei
MTOBEPXHOCTEN

80

KonTponbHas pabora
"[1nomany mnoBEpXHOCTU
¥ 00BEMBI KPYTJIBIX TE"

81

JBmkeHUs
IPOCTPAHCTBA.
OTtob6paxeHus.
JIBM>KEHUS U paBEHCTBO
¢uryp. OGmmue cBoiicTBa
NBIDKCHUHU

82

Bunpe! aBmkeHmnin:
HapaJuleIbHBIN IIEPEHOC,
LIEHTpaJIbHAsi CAMMETPHUS,
3epKajbHasi CHMMETpHS,
IIOBOPOT BOKPYT IIPSAMOM

83

[IpeoOpazoBanus
nono6ust. [psmas u
chepa Ditnepa

84

I'eomerpuueckue 3agaun
Ha IPUMEHEHUE
JIBIKECHUS

85

KontponbHas padora
"BekTopsl B
npocTpaHcTse"




86

Oo6o061maroiee
noBTopenue 11 nmousaruii
Y METOJI0B Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aLHs
3HAHMI:
"[TapayienbHOCTD
MPSIMBIX U TJIOCKOCTEH B
npoctpaHcTee”

87

O06o0maroree
noBtopenue 11 nmonaruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMATHU3aLMs
3HaHUU: "BekTopsl B
npocTpaHcTse"

88

Oo6o061aroiee
noBTopenue 11 nmousaruii
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3AITUS
3HaHui: "BekTopsl B
npocTpaHcTBe"

&9

Oo6ob61aromee
noBropenue 11 monsaruit
Y METOJIOB Kypca
reomerpun 10-11




KJIACCOB, CUCTEMAaTU3aLUs
3HaHuil: "O6beM
MHOTOTrpaHHHKa"

90

Oo6o061aroiee
noBTopenue 11 nouaruii
Y METOJI0B Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHui: "O0beM
MHOTOTpaHHHUKA"

91

Ob6o6maromee
noBropenue 11 monsaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLUs
sgaguii: "[lnomaau
MOBEPXHOCTU M 0OBEMBI
KpYIJbIX Ted"

92

O06o0maroree
noBTopeHue 11 nouaruii
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLMs
sgagui: "llmomamu
MTOBEPXHOCTU U 00BEMBI
KpyIJibiX Ten"

93

Hrorosast KOHTpOJIbHAS




pabota

94

Nrtorosas KOHTpOJIbHAS
pabota

95

[ToBTopenue, 0600IICHNE
Hn cucreMarmu3sanus
3HAaHUU

96

Hcropus passutus
CTEPEOMETPUHN KaK HAyKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

97

Ucrtopus pazButus
CTEPEOMETPUHU KaK HAyKU
U €€ poJb B Pa3BUTHH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI1

98

Hcropus passurus
CTEPEOMETPUH KaK HAyKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH




99

Hctopus pa3Burus
CTEPEOMETPUH KaK HAyKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUH

100

Hcropus passutus
CTEPEOMETPUHN KaK HAyKH
U €€ pOoJib B Pa3BUTHH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

101

Ucrtopus pazButus
CTEPEOMETPUHU KaK HAyKU
U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

102

Hcropus passurus
CTEPEOMETPUHU KaK HAyKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX




TEXHOJIOTUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30OBATEJLHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

- YueOnuk «I'eomerpus, 10-11 knacc», Artanacan JI.C., byryzor B.®., Kagomiies
C.b., Axumnonepnoe o6miectBo "Mznarenscto "[IpocBemenne”

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

- Yuebnuk «I'eomerpus, 10-11 kmaccy», Aranacsu JI.C., byryzos B.®., Kagomien
C.b., Axunonepnoe o6mectBo "M3narensctBo "[Ipocsemienne”

- 'eometpus. 10 kiacc. Meroauueckoe nocodue. YriryOneHHbI ypoBeHb byiiko
E.B., Mep3isik A.L'. u 1ip.
- CmupnoB, B. A. TI'eomerpus. ba3oBbeiii u yriyOneHHbiii ypoBHu. 10 kiacc.
Metoauueckoe nocooue st yuurens, BUHOM. Jlabopatopust 3nanuii, 2020.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
http://www.fipi.ru/ — OUIIN
http://4ege.ru/ — 4 EI'D py
https://ege.sdamgia.ru/ — Pemry EI'D
https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-uchaschihsya-k-
itogovoy-attestacii-po-matematike-859786.html — OG6oOmenue omnbpiTa padOTHI
«Cucrema OArOTOBKH YUYaIIUXCs K UTOTOBOM aTTECTAIlUU 110 MAaTEMAaTHKE)»
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