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MNOACHUTEJBHASA 3AIIMCKA

['eomeTpusi siBIsieTcss OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpEIHErO
oO1urero oopa3zoBaHus, Tak Kak 00eCreuyrnBaeT BO3MOKHOCTh U3YUYEHUS TUCHIUTLIAH
€CTECTBEHHO-HAYYHON HAIPABICHHOCTH M MNPEAMETOB T'YMAHUTAPHOIO IUKIIA.
[Tockonmpky  JOorMYeckoe  MbIIUICHHE,  (QOopMUpPyEeMOe  TpH  W3YYCHHUU
OOy4aronMMUCs MOHATUIHHBIX OCHOB T'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU LIETIOYKHU JIOTUYECKUX YTBEPKICHUHN MPU PEIICHUU F€OMETPUUYECKHUX
3a/1a4, YMEHHUE BBIIBUTaTh W OINPOBEPraTb THUIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUN 3a1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
(du3nYecKux 3aaau.

[lens ocBoeHUs mporpaMmbl yueOHOTro Kypca «l'eoMeTpusi» Ha yriiyOJIEHHOM
YpPOBHE — pa3BUTHE MHAMBUAYAJIbHBIX CIOCOOHOCTEN oOOydaromuxcs Mpu
M3YUYCHHHU TE€OMETPUH, KaK COCTAaBIISAIONIEH peaMeTHON o0nacTu «MaTteMaTtuka u
nHpopmaTuka»  yepe3  oOecrledYeHHue  BO3MOXHOCTH  NPUOOPETEHUS U
UCIOJB30BaHUsA Oojiee TIIYyOOKHX TE€OMETPUYECKMX 3HAHUM U JICUCTBU,
CHELM(PUUHBIX T€OMETPUN, U HEOOXOJUMBIX ISl YCHEIIHOTO NMPO(ECCUOHAIBHOTO
o0Opa30BaHMUsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTUKH.

[IpyopuTeTHBIMU 3aayaMy Kypca TE€OMETpPUHM Ha YriayOJnEHHOM YpOBHE,
pPaCHIMPSIONIMMU U YCUIIMBAIOIIMMH Kypc 0a30BOTr0 YPOBHSI, SBJISIFOTCS:

paclIMpeHne NpeiICTaBICHUsS O T€OMETPUU KaK 4YaCTU MHPOBOU KYyJbTYPHI U
(dbopMHpOBaHHE OCO3HAHUS B3aUMOCBS3U T'€OMETPUU C OKPY’KAIOLIUM MUPOM,;

dbopMHUpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypaX Kak o
BAKHEMIINX MATEMATUYECKUX MOJEISX, IMO3BOJIAIOIIMX ONHUCHIBATh W H3Yy4daTh
pa3HbIE SABJIICHUS OKPYKAIOIIETO MUPA, 3HAHWE MOHATUIMHOIO anmapara 1o pasaeiy
«CTtepeoMeTpus» yueOHOTO Kypca FT€OMETPUH;

dbopMHupoBaHHEe  yMEHHUS  BJIQJ€Th  OCHOBHBIMH  TMOHSATHUAMH O
MPOCTPAHCTBEHHBIX (UIypaXx U KX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMysT U yMEHUE UX TPUMEHSTh, YMEHHUS JIOKa3bIBaTh TEOPEMbl U HAXOIUTH
HECTaHJapTHbIE CIIOCOOBI pelIeHUs 3a/1ay;

dbopMHUpOBaHNE YMEHHS PACIO3HABATh HA YEPTEKAX, MOJIEISIX U B pEeabHOM
MHUpPE MHOTOTPAaHHUKM W TeJla BpalICHUs, KOHCTPYUPOBATh TI'€OMETPUYECKUE
MOJENH;

dbopMHUpOBaHNE MOHUMAHUS BO3MOKHOCTH AKCMOMATHYECKOTO MOCTPOCHUS
MaTEeMaTUYECKUX TEOpHH, (OpMHUpPOBAHWE MOHUMAHUS POJIM AKCUOMATHUKU TPHU
IIPOBEJICHUM PACCYKIACHNH;

dbopMupoBaHHE yMEHMs BIAJETh METOJAMHU JI0OKa3aTeIbCTB U aJTOPUTMOB
pELIEHHs, YMEHUSI UX MPUMEHSTh, MPOBOJAUTH JOKA3aTENbHBIE PACCYKICHUS B
XOJI€ PELICHUS CTEPEOMETPUUECKHX 3a1a4 U 3374 C IPAKTHUYECKUM COJICPHKAHUEM,
dbopMupoBaHHE TpPEACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTeIbCTB  IMpHU



000CHOBAaHMY MAaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MIPOBEICHUHT
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX UM  TBOPUYECKHX
CTIIOCOOHOCTEH O0ydaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEIOBATEIBCKIX
YMEHHH, KpUTUIHOCTH MBITIICHUS, HHTEPECca K H3yUYEHUIO TEOMETPHH;

dbopmupoBanre (PYHKITMOHATBHONW TPaMOTHOCTH, PEJIECBAHTHON TE€OMETPHH:
YMEHHUS paclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX JKU3HECHHBIX CUTYaIlUsAX W MPU H3yUYECHUHU JPYTHX
y4eOHBIX TMPEAMETOB, TMPOSBICHHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEATBbHBIX CHUTYaIlud, HWCCIIEIOBAaHUS IOCTPOCHHBIX MOJIEICH,
WHTEPIPETAINH ITOTYUYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJEPKATEIBLHBIMU JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 «kmaccax sBisroTcs: «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBE»,
«Muororpanaukn», «Tema BpameHus», «BeKkTopsl ¥ KOOpAMHATHI B
MIPOCTPAHCTBE», «/[BMYKEHUS B POCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMW», PEICBAHTHBIMH TEOMETPHHM Ha YyTIyOJIEHHOM YpPOBHE OOydYCHHS B
10-11 kiaccax, OTHOCHTCSI KO BCEM COJIEp KaTeNIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHUpOBaHHE JIOTMYECKUX YMEHUW  paclpeiensercs He TOJbKO IO
coJiep KaTeIbHBIM JIMHUAM, HO U 10 TojgaM oOydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yiibTaraMm ocBoeHus denepanbHoi pabouei
pPOrpamMMBbl, pacnpeneN€HHbIM MO TojaM OOyYeHHSs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHITUITUATILHBIM BOIIPOCAM 00yYaronuecs
oOpamajiuch  HEOJHOKpPATHO. TO TO3BOJSIET OpPraHU30BaTh  OBJIAJICHUE
TrCOMETPUYCCKUMH IMMOHATHSIMHU M HaBBIKAMH ITOCJIEI0BATEIIBHO M TIOCTYIIATEIBHO, C
cOOJTI0/IEHEeM TPHUHITAITA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YUYaIOIMUXCs, PACIIUPSS U yriayOsis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexo K U3yYEHHUIO TEOMETPUHN Ha yTIyOJIEHHOM YPOBHE TIO3BOJISICT:

co3nath yciuoBus i auddepeHumranud  o0ydeHUs, IOCTPOCHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTENbHBIX IMPOTPaMM, OOCCICYHTHh YIIIYOJIEHHOE
U3Yy4YEHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeameTra «KMareMaTuka;

MOATOTOBUTh OOYYAIOMIMXCA K TPOJOJDKEHUIO H3YyYCHUS MAaTeMaTHKU C
y4éToM BbIOOpa Oyaymied mpodeccun, obecrieduBasi MPEEMCTBEHHOCTb MEXITY
o01muM ¥ npodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wu3yuenune yuebHOro kypca «l'eomerpusi» Ha YriayOJIEHHOM YPOBHE
orBoautcs 204 gaca: B 10 ximacce — 102 yaca (3 yaca B Hegemo), B 11 kinacce — 102
gaca (3 yaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUASA
10 KJIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpud. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHOMAaTUYECKOM MOCTPOCHUHM CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUHU U CIIECICTBUS U3 HUX.

B3auMHOe pacnonokeHue nOpsiMbIX B MPOCTPAHCTBE. MEPECEKAIOLIUECS,
MapajyielIbHbIE W CKpEIIMBAIOIIUecCs TmpsMble. [Ipu3Hakm CKpemmBarommnxcs
npsAMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapajlieiibHbIC
MpsIMBIE B IPOCTPAHCTBE, NAPAILIETBHOCTD TPEX MPSAMBIX, MAPAILIEIBHOCTD MPSAMOM
u 1wiockoctu. llapamiensHoe W IEHTpalbHOE MPOCKTHUPOBAHUE, U300paXKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapajlIeIbHOrO MpoeKTUpoBaHus. I300paxeHue
buryp B mapajyiebHON MPOEKIMU. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YIOJI
MEXIY IPSMBIMU B IPOCTpaHCTBE. [lapamienbHOCTh IUIOCKOCTEN: MapaJlIeiIbHbIE
IJIOCKOCTH, CBOWCTBA [apajuIeabHBIX IJIOCKOCTEH. [Ipocrenmue
MPOCTPAHCTBEHHbIE (UTYpPHI HAa IUIOCKOCTH: TETpadJlp, MNapajlieTenure],
MMOCTPOCHUE CEUYCHU M.

[lepneHIUKYISIPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIICHAUKYJIISPHBIE MPSIMbIC B
IIPOCTPAHCTBE, IMPAMBIE MapaUICIbHbIE W IEPIEHAUKYJISIPHBIE K IUIOCKOCTH,
IPU3HAK MEPIECHAMKYISIPHOCTH IMPAMOM M INIOCKOCTH, TEOpeEMa O IPAMOMN
MEePIICHAUKYIISIPHON MIJIOCKOCTH. OproronanbHO€ MPOEKTUPOBAHUE.
[lepnieHAUKYISP ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH JO MIIOCKOCTH, PACCTOSHUE
OT TpsAMOM 10  IUIOCKOCTH,  TpoeKius  ¢GUrypel  Ha  TUIOCKOCTb.
[lepneHIUKyISIPHOCTh  IUIOCKOCTEM:  MPU3HAK  IEPHEHIMKYISIPHOCTH  JBYX
mIockocTer. Teopema o TpEX NEPIEHIUKYISPax.

Yriael B NPOCTPAHCTBE: Yroyl MEXKAY NPSMOM M IIOCKOCTBHIO, JBYTPaHHBIN
yroJI, JIMHEWHBIN yIroJl ABYTPAHHOIrO yria. TpEXrpaHHbIA 1 MHOTOTPAHHBIC YTJIBI.
CBoiicTBa IUUIOCKUX YIJIOB MHOrOrpaHHoro yria. CBoicTBa IUIOCKMX U
JBYTPAaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCMHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO YTJIA.

MHoOrorpaHHuKu

Buapl MHOrOrpaHHMKOB, pa3BEPTKa MHOrOrpaHHuka. lIpusma: Nn-yronpHas
pu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBasl U MOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapayutenenunienn, OPSAMOYTOJBHBIA — TNapajUlelCNuNe]] W  €ro  CBOMCTBA.
Kparyaiiline mnyTd Ha TMOBEPXHOCTH MHOrorpaHHuka. Teopema OJiinepa.
[IpocTpanctBenHass Tteopema Iludaropa. Ilupamupa: n-yrojbHas mnupamuia,
nmpaBuwiIbHAs W yceu€HHas mnupamuabl. CpoiictBa pédep M OOKOBBIX TpaHel
MpaBWIbHOW TupaMujibl. [IpaBuiibHbIE MHOTOTPaHHUKH: TMpaBWIbHAA MpPHU3MA U



npaBWiIbHAs NUpaMuIa, MNpPaBWIbHAS TPEyroibHas MNUpaMua M MPABUIbHBINA
TeTpa’ap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX. OKTadJp,
JOEKadIp U UKOCAdP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHaiu, YIJIbL.
[Tnomanps OOKOBON MOBEPXHOCTH M IIOJIHOM IOBEPXHOCTH MPSIMOW IPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTH TMPSMOM MPHU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABHIBHON THUPAMHUIBI,
TeopemMa O IUIOIAAN YCEUYEHHON MUPAMHUIBI.

CuMmMmeTpust B IPOCTPAHCTBE. JJIEMEHTBl CUMMETPHM  IPABHIBHBIX
MHOTOIpaHHUKOB. CHMMeETpHs B MPaBWIBHOM MHOTIOIPAHHMKE. CHMMETpUS
napajuielenuneaa, CUMMETPHUs NPABWIBHBIX MPU3M, CHMMETPUS MPaBUIbHOU
NUpaMUIblL.

BeKTopsbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPHl KOJUIMHEApPHBIE, COHANPABICHHBIE W IPOTHUBOIIOJI0KHO
HaIlpaBJICHHBIE BEKTOPHI. PaBeHCTBO BEKTOPOB. J[€MICTBUSI C BEKTOPaMU: CIIOKEHHE
Y BBIYMTaHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
guciio. CBoKcTBa CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMIUTaHApHBIE BEKTOPHI. [IpU3HAK KOMILIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHUM BEKTOpAa MO TPEM
HEKOMIUIAaHApHBIM ~ BekTopaM. I[IpsmMoyrosibHas  cucremMa  KOOpPAMHAT B
npoctpancTee. KoopauHatel Bekropa. CBsi3b MEXIy KOOpAMHATAMH BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOJd Mexay BekTopaMu. CKaJasipHOE IpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[ToHATHSA: TMIMHAPUYECKAsS TOBEPXHOCTh, KOHWYECKAs IOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, oOOpasyromme IMoBepxHocTe. Tema BpalleHHs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxkeHue
chepbl W IUIOCKOCTH, KacaTelbHasi IIOCKOCTh K cdepe. M3oOpakenue Tten
BpaIeHusl Ha TIocKocTH. Pa3BépTka mwimHapa u konyca. Cummetpust cepsl u
niapa.

O06bEM. OcHoOBHBIE CBOMcTBa 00BEMOB Tell. Teopema 00 o00BEME
IPSMOYTOJIBHOTO Tapayiesnenunena u ciaeAcTBus u3 He€. OO0bEM mpsMolt u
HAKJIOHHOW TPU3MBI, IIWIMHIPA, TUpaMuabpl U KoHyca. OOBEM Iapa U 1mapoBOro
CErMEHTA.

KoMOuHanuu Ten BpalieHus W MHororpaHHukoB. [Ipu3ma, BmnucaHHas B
UWIMHAP, onucaHHas okojio mwiuHapa. llepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanme mapa u cdepsl miockocTeio. [loHATHE MHOrOrpaHHUKA,



OMHCAaHHOTO OKOJO cdepbl, cdepbl, BNUCAHHON B MHOTOTPAaHHUK WM TEJO
BpAILICHUS.

[Tnomans MOBEPXHOCTH NMUIWHAPA, KOHYCA, TUIOMAab chephl €€ JacTew.
[Tonobue B mpocTpanHcTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nonoOHeIX ¢uryp. I[lpeoOpazoBanue momoOusi, romorerus. Pemienuwe 3amay Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOIPAaHHUKOB U TEJI BPALICHUS: CEYEHUs IWIINHAPA
(mapautelbHO W TEPIEHAMKYJIAPHO OCH), CEYCHHs KoHyca (mapayielibHbIe
OCHOBAHHUIO M TIPOXOJISAIINE Yepe3 BEPIINHY), CCUCHHS IlIapa, METOJIbI TIOCTPOCHHUS
CEYEHUI: METOJ| CIIEJIOB, METOJ BHYTPEHHETO NMPOECKTUPOBAHUSA, METOJ IEPEHOCa
CEKYIIEH TIIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mOpoctpaHctBe. Omnepauumyd HaJal BeKTOopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO yMHOXEHUA. [IpsiMoyronbpHas
CHUCTEMa KOOpAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. Pa3znoxkenue Bekropa
no ©Oazucy. KoopanHaTHO-BEKTOPHBIA METOJ MpPH PELICHUH TeOMETPUUYECKHUX
3a7a4.

JIBUKeHMS B IPOCTPAHCTBE

JIBxenus mpoctpancTBa. OTtoOpakeHus. [[BKeHUS W paBEHCTBO (uryp.
OOuue cBoicTBa JBWXKEHUM. BuIbl JBWXXEHUN: TMapasuleibHBIM MEPEeHOC,
LCHTPaJIbHASI CUMMETpPUS, 3€pKAJIbHAA CHUMMETPUS, MOBOPOT BOKPYT MPSAMOIL.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHbB) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:kaaHcKoe BOCIHTAHHE:

c(hOpPMHUPOBAHHOCTH IPAXKJAHCKON MO3UIIMH 00YUYaIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHAa  POCCUHCKOro  OOIIecTBa,  MPEJACTABICHUE O
MaTEMaTHUYECKNX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBICHUH,
NpoIeIyp TpaXkJIaHCKOTO oOrmiecTBa (BBIOOPBI, OMPOCHI M JIPYroe), YMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMH HWHCTUTYTAMU B COOTBETCTBUM C HX
(GYHKIUAMHY 1 HA3HAYCHUEM;

2) IaTPMOTHYECKOE BOCITUTAHHUE:

c(hOpMUPOBAHHOCTh POCCUMUCKON IpakAaHCKOW MIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY M HACTOSIIEMY POCCHIICKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUICKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJB30BAHUE OSTHUX JOCTHXKEHHUM B JPYTMX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPaBCTBEHHOE BOCITUTAHME!

OCO3HAHME JTYXOBHBIX IEHHOCTEH POCCUUCKOT0 Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHMUSI, 3THUYECKOIO MOBEACHUS, CBSI3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUW HayKM U JEATEeIIbHOCThIO YYEHOTO, OCO3HAHUE
JIUMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYYIIEro;

4) 3cTeTHYECKOE BOCIIUTAHME:!

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aj]lay, PEIICHUN, PACCYKIESHUM, BOCIPUUMYUBOCTD
K MaTEMaTUYE€CKUM aCTeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BocnUTaAHHE:

cOPMHUPOBAHHOCTh, yMEHUS TPUMEHSATH MaTeMAaTHYeCKHe 3HAHUS B
WHTEpecax 370pOBOro M 6€30macHOro 00pas3a )KU3HU, OTBETCTBEHHOE OTHOIIECHHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOC MHTaHWE, COATAHCHUPOBAHHBIA PEKUM 3aHIATHH WU
OT/BIXa, peryjsipHas pu3nvecKas aKTUBHOCTD), PU3UUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN €S TEIbHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME!

TOTOBHOCTh K TpYyAYy, OCO3HaHHWE IICHHOCTH TpPYAOJIt00Us, HWHTEpEC K
paznmuyHbiM  cpepaMm  NMPOPECcCUOHAIBHOW  JESATENBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKECHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymedd mpodeccun U pearru30BBIBATh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHIO W



caM000pa30BaHUI0 Ha TMPOTSDKCHWH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHUIO B PEIICHUU MTPAKTUUYECKUX 33/1a4 MaTEeMaTUYECKOW HAPaBIEHHOCTH,;

7) 3K0JI0THYECKOe BOCTINTAHME:!

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOM  KyJIbTYphl, TIOHUMAaHUE BIIMSIHUS
COIIMAJIbHO-D)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOW M COLUUAIBHON
Cpellbl, 0CO3HaHUE TIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX MPOOJIeM, OpPUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYCeCKUX 3HAHWM IS pemieHus 3amad B 00JiacTu
OKpY>Kalolllel Cpelbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKHM HUX BO3MOXKHBIX
MOCJHEACTBUN JIJIs1 OKPYKAIOILIEH CPEJIbI;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©  OONIECTBEHHOW  MPAKTHK{, TOHUMAHHE
MaTeMaTUYeCKOM HayKd Kak cdepbl UYeJOBEYECKOM AEsTENbHOCTH, STAroB €€
pa3BUTHS W 3HAYUMOCTU JUISl Pa3BUTHSA I[IMBWIM3ALHUH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM W MaTEeMaTUYeCKOM KyJIbTypoM Kak CpEeICTBOM TO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBJIAITh MPOEKTHYID M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHBIE YHUBEPCAJIbHbIE yYeOHbIE HeiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

BBIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POopMyITUpPOBaATH
OTIpeJIeICHUS IOHATHM, yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIINH,
OCHOBaHMS /171 0000IICHUS U CPaBHEHH S, KPUTEPUU ITPOBOIUMOTO aHAJN3A;

BOCIIpUHUMATh,  (GOPMYJUPOBATH U  MPEOOPA30OBHIBATH  CYXKICHUS:
YTBEPJAUTEIbHbBIC U OTPUIIATEIbHbIE, EAUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHbIC;

BBISBJISITh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPXKICHUSAX, MpeIaratb KPpUTCPHUH IS
BBISIBJICHUSI 3AKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JieJaTh BBIBOABI C HCMOJB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHUM, YMO3aKIIOUEHUN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIhCTBA MATEMAaTUYECKUX YTBEPKICHUI
(mpsiMBIE ¥ OT MPOTHUBHOIO), BBICTPAWBATh apI'yMEHTAIINIO, IPUBOAUTD IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJECHUS U BHIBOJIBI,

BBIOMpaTh CHOCO0 pelleHus ydeOHOM 3amayd  (CpaBHHBATh HECKOJIBKO
BApUMAHTOB  pEIIECHUs, BbIOMpaTh HauOoyiee MOAXOAANMK ¢ y4€ToM
CaMOCTOSTEIIBHO BBIICJCHHBIX KPUTEPHEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT TIO3HAHMS,
dbopMynmupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MpPOTHBOpedHe,  Mpoliemy,
yCTaHABIIMBAaTh MUCKOMOE W JaHHOE, (POPMHUPOBATH TUIIOTE3y, apTyMEHTUPOBATH
CBOIO MO3MIINIO, MHEHHUE,;

IPOBOANTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIIEIOBAaHUE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOro 00bEKTa, sIBJICHHUS, MpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKIYy 0ObEKTaMH, SABIICHUSMHU, POIIECCAMHU;

CaMOCTOSITENIBHO (POPMYJIMPOBaTh OOOOLIEHUS U BBIBOJABI 1O pe3yjbTaTaM
IPOBEAEHHOTO  HAONIOAEHHUS, HCCIEAOBAaHUS, OLIEHMBATh  JIOCTOBEPHOCTH
HOJTyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHU;

IPOrHO3UPOBATh BO3MOXHOE pAa3BUTHE IMpOllecCca, a TaKXKE BBIIBUTATH
IPEIMTOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISBJIATH Je(UIUTH MHPOPMAIMHU, JaHHBIX, HEOOXOIUMBIX NJIsi OTBETa Ha
BOTIPOC | TSI PEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIIHIO U3 UCTOYHUKOB PAa3IMYHBIX THIOB, aHAIM3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh M HWHTEPIPETHPOBATh HHGPOPMAIMIO PA3IUYHBIX BHUAOB U
¢dbopM npencTaBiIeHUS;

CTPYKTYpUpOBaTh HMH(OPMALIMIO, MPEACTaBIATh €€ B pazIUWYHbIX (PopMmax,
WJLTIOCTPUPOBATH I'papuuecky;

OLICHHBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBeEpPCaIbHbIC Y4eOHbIE 1eHCTBUSA

OO0uenue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCIOBUSMU U
HeJsIMH  OOLLEHUs], SCHO, TOYHO, IPAMOTHO BbIpa)XkaTb CBOIO TOYKY 3PEHUS B
YCTHBIX M NMHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUs MO XOIy PEIICHUS 3aayH,
KOMMEHTHUPOBATH MOJYYEHHBIN pE3yJIbTaT;

B X0JIe¢ 00CYX/IEHHUs 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCY>KIA€MOMN TEMBI,
npo0OyieMbl, pelmaeMoil 3ajaud, BBICKA3bIBaTh HJIEH, HALIEJICHHbIE Ha IOUCK
pelIeHns], COIOCTaBIIATh CBOM CYXICHUA C CYXKIACHHUSAMHU JPYTMX YYaCTHUKOB
Jyajiora, oOHapyKMBaTh pa3jMuue U CXOJCTBO MO3MIMHA, B KOPPEKTHOU (popme
(opMyJIMpOBATh pa3HOTrIacHsi, CBOM BO3PAKEHUS,

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOATENBHO BBIOMpPATh (QopMaT BBICTYIUIEHHS C Y4€TOM 3ajad
Npe3eHTAlMU U OCOOCHHOCTEH ayAUTOPUHU.

PeryasiTuBHbIE YHHUBeEpPCAJIbHbIE Y4eOHbIE JelicTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJTOPUTM PELICHUS 33Ja4yH, BIOMPATh CIIOCO0 PELIEeHUs C
y4€TOM MMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHHM ¢ yu€TOM HOBOM HH(OpMAaIIHH.

CaMOKOHTPOJIb, IMOIMOHAIBHBIN HHTEJJIEKT:

BIAJETh HABBIKAMHU  IO3HABAaTEIbHOW  pediaekcud Kak  OCO3HAHUs
COBEpIIIAEMbIX JIEUCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB, BIAIETh
crnocobaMu CaMOIIPOBEPKH, CAaMOKOHTpPOJS Ipoliecca M pe3yiabTaTa pelieHus
MaTeMaTU4YeCKOM 3a/1auu,

NpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYThH NP PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HalICHHBIX OIMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHHWBATh COOTBETCTBUE PE3yIbTaTa LIEJIH U YCIOBUSAM, OOBSICHATH IPUIUHBI
JOCTUKEHUS WM HEJOCTUKEHHS PE3ybTaTOB JESATEIIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHasl 1eATEIbHOCTD

MOHMMATh U HCIIONB30BaTh MPEUMYIIIECTBA KOMaHIHOW M HHIWBUYaIbHOM
paboTel TpHM pemieHuH Y4YeOHBIX 3a7ad, MNPUHUMATh 1E€Th COBMECTHOM
JESTEIbHOCTH, IUIAHMPOBATh OPraHU3allMI0 COBMECTHOW pPAaOOTHI, pacmpeleisTh
BUJIbI paboOT, JIOrOBapUBaThCS, OOCYXKIaTh TMPOIECC U PE3yJbTaT padoTHl,
000011aTh MHEHHUST HECKOJIBKUX JIIOAEH;

y4acTBOBATh B I'PYMIIOBBIX (opmax padboThl (00CYykIeHHs, OOMEH MHEHHI,
«MO3TOBBIC IITYPMbI» ¥ HHBIC), BBIIOJHAT CBOK 4YacTh pabOTBl |
KOOPAMHUPOBATh CBOM JEHCTBUS C JAPYrUMH WIEHaMHU KOMAaH[Ibl, OLIEHHWBATb
KayecTBO CBOETrO BKJIaJia B OOLIMH MPOAYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM
y4aCTHUKaMH B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K kxonmy 10 kiacca oOyyaromuiicss HAyIUTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMH IMOHATHSMH CTEPCOMETPHH TIPH
pEIICHNUH 33]1a4 U TPOBEJICHUN MaTEeMAaTHICCKUX PACCYKICHU;

e TPHUMCHITh aKCHOMBI CTEPCOMETPHH W CIICACTBHS M3 HHX NPU PEHICHUH
reOMETPHUYCCKUX 3a/1a4;

e KIACCU(UIIMPOBATH B3aUMHOE PACIIOJIOKCHHE TIPSIMBIX B IPOCTPAHCTRBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX H IJIOCKOCTEH B TIPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TIOHATHUSMH, CBSI3AHHBIMH C yIJaMH B
IPOCTPAHCTBE. MEXKIY MPSAMBIMH B IPOCTPAHCTBE, MEXAY MPSIMOU H
TUIOCKOCTBIO;

e CBOOOHO OIIEPUPOBATH OHATHUSIMH, CBSI3aHHBIMU C MHOTOT'PaHHUKAMU,



e CBOOOJTHO pacro3HaBaTh OCHOBHBIC BHIbl MHOTOTPAaHHUKOB (IIpH3Ma,
MUpaMU/Ia, IPSMOYTOJIBHBIN TTapajuieenunen, Ky0);

e KiacCUUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS  JUIA
KJIacCU()UKAIINH;

e CBOOOIHO ONEpUPOBATh TOHATHUSAMHU, CBS3AaHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB ITIOCKOCTHIO;

e BBINIOJHSATH napauieIbHOE, LEHTPaJIbHOE u OpPTOTOHAIILHOE
POEKTUPOBaHUE (UTYP Ha IJIOCKOCTb, BBIOJHATH M300pakeHus GUryp
Ha TIOCKOCTH;

e CTPOUTH CEUYCHUS MHOTOTPAHHUKOB PA3IMYHBIMH METOJAMH, BBHITIOTHSITH
(BBIHOCHBIE) IJIOCKUE YEPTEIKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DHUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IpH3Ma,
MUpaMU/Ia), FCOMETPUICCKHX TeJI C IPUMEHEHUEM (hOpMYT;

e CBOOOIHO OMEpPUPOBATH MOHATHIMH. CAMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHUHU
burypsi;

e CBOOOJHO ONEPUPOBATH IOHATUSMHU, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IMPOCTPAHCTBE;

e BBITIOJHATH JICUCTBUS HAaJ BEKTOPAMH,

e pemarh 33JaYd Ha JIOKA3aTeIbCTBO MAaTEeMATHYECKUX OTHOIICHUU W
HAXOXK/JICHUE TC€OMETPUYECKUX BEJIWYUH, NMPUMEHSSI HU3BECTHBIE METOJIbI
YU PEIICHUN MAaTEeMaTHYE€CKUX 3aJ1ay MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CJI0)KHOCTH;

e TMPHUMEHITh MPOCTEHIINE TPOTPAMMHBIE CpPEICTBA W  DIIEKTPOHHO-
KOMMYHHKAITMOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4,;

e WU3BJEKaTh, MPe0oOpPa30BBIBATH M HWHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypaxX, TMPEJACTABICHHYI0 Ha
yepTexax U pUCyHKax;

e TMPUMCHATH TIOJIYYCHHBIC 3HAHWS Ha TPaKTUKE. CpaBHUBATh W
aHAM3WPOBAaTh PEAbHBIC CUTYyaIlMH, MPUMEHITh W3YUCHHBIC MOHSATHS B
npolecce TIOMCKAa PEeUIeHUs MaTeMaTU4eckKu CcPOopMyJIUPOBAHHOM
npoOJIeMbl, MOJACIUPOBATh peaTbHBIE CHUTyallMd Ha SI3bIKE TC€OMETPHH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJENN C WCIOJIb30BAHUEM T€OMETPUICCKUX
MOHATHIA M TEOpeM, ammapara anreOpbl, peliaTth MpaKTHUYECKUe 3aJayd,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUYECKUX BEITUYHH;

e HMETh TPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHS TCOMETPUU Kak
COCTaBHOM yacTu (hyHIaMEHTA Pa3BUTHUS TEXHOJIOTHIA.

K xoniy 11 kaacca oOyyaromuiicss HayquTCs:



CBOOOJIHO OMNEPHUPOBATh MOHATHUSIMH, CBSI3aHHBIMU C ILMJIMHAPUYECKOM,
KOHMUYECKOW U Cc(epHuecKoil TMOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI
MOJTyYeHUS;

OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHU C TEJIAMU BPAIECHUS. [IUITUHAPOM,
KOHYcOM, cepoil u mapowm,

pacrio3HaBaTh Tena BpamieHus (IWIMHAP, KOHYC, cdepa W ImIap) H
OOBSICHATH CTIIOCOOBI MOYYESHHSI TEJ BpAICHHUS;

KJIaCCU(PUITUPOBATH B3aUMHOE PACIONIOKEeHNE CEephl U TNIOCKOCTH;
BBIYUCIIATh BEJIMYUHBI AJIEMEHTOB MHOTOTPAHHMKOB WM T BpaIlCHHUS,
00BEMBI M TUIOMIAN MOBEPXHOCTEH MHOTOTPAHHUKOB W TENl BpAICHHUS,
T€OMETPUUECKHX TEJl C MPUMEHEHUEM (POpMyT;

CBOOOJHO OINEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAIIUSMU Tell
BpalleHUs] 1 MHOTOI'PAHHUKOB. MHOTOTPAaHHUK, BIHUCAaHHBIM B cdepy u
OINKCaHHBIM 0KOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpalllCHUS,

BBIUUCIISATH COOTHOIIIEHUSI MEXKY TUIOMIAIIMUA TIOBEPXHOCTEH M 00BEMaMH
MOOOOHEBIX TEJI,

n300paxkath u3y4aeMbie (UTYpHI, BBIIOJIHITH (BBIHOCHBIC) IUIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (QUIYp: BHI CBEpPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAIICHNUS,

U3BIIEKAaTh, WHTEPIPETHPOBATH M TMPeoOpa3oBBIBATh HH(POPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTRE;

BBITIOJHATH ONEPAINU HAJ BEKTOPaMHU,

3aJ1aBaTh TNIOCKOCTh YPABHEHHUEM B JICKaPTOBOM CHCTEMEe KOOPMHAT;
pelaTh TeoMeTpUYECKUe 3a7aui Ha BHIYMCICHUE YTIIOB MEXAY MPSIMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHME PACCTOSHUNH OT TOYKU JO IUJIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METO/IA IPH PEUICHUH;
CBOOOJIHO ONEpUPOBATh MOHATHUSAMH, CBSI3aHHBIMH C JBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKCHUM;

BBITIOJIHATh HM300pa)KEHUST MHOTOTPAHHUKOB M TEJl BpalleHUS MPU
MapaJyIeIbHOM  [IEPEHOCE, UEHTPAIBbHOM CUMMETPHUH, 3€PKAIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOMA, TPeoOpa30BaHus MOI00MS;
CTPOUTH CEUYEHHUSI MHOTOTPAHHUKOB W TEJI BPAIICHHUS. CEYCHHS IMIIMHIPA
(mapasutespbHO U MEPICHANKYIIIPHO OCH), CCUEHHUS KOHyca (mapasiiebHbIe
OCHOBAHHIO U MPOXOJISIIKE YepPe3 BEPIINHY), CEUCHUS 1Iapa,;
UCIOJIb30BaTh METOJbl IMOCTPOCHUS CEUEHUH. METOH CJIE[O0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/] TIEPEHOCA CEKYIIIEH MI0CKOCTH,



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHMUS;

IPUMEHATh T€OMETPHUYECKHE (aKThl ISl PELICHUS CTEPEOMETPUUECKUX
3a/1a4, OPEANOJIaralliuX HECKOJIBKO IIAaroB pELICHUS, €CJIU YCIOBHUS
NPUMEHEHUS 3a/I1aHbl B IBHOW U HESIBHOU (opme;

pemarp 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOILICHHN H
HAXO0KJEHUE T€OMETPUUECKUX BEIUYHH;

IPUMEHSATh MMPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAHUS HA  TPAKTHUKE.  CPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYallUH, IPUMEHATh U3YUYCHHbIC
NOHATHUS, TEOPEMBbI, CBOMCTBA B IIPOLIECCE IOUCKA  PEIICHUS
MaTeMaTHUYeCKu  CQOPMYIUPOBAHHOM  MpPOOJIEMBI,  MOJICIHUPOBATH
peanbHble CUTyallUH Ha S3BIKE I'€OMETPUM, HCCIEA0BATh IOCTPOCHHBIC
MOJEIIA C HCIIOJIb30BAHUEM TI'E€OMETPUYECKUX IOHATUH U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHE 3a/Jaud, CBS3aHHBIE C
HAXO0KJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU Kak
COCTaBHOH 4acTH (yHJaMEHTA Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposrbie)
n/m MpPOrpaMMbl Bcero Kontpoaensie — Ipakriieckue o0pa3oBaTejbHbIe
padoTsbI padoThI pecypenI
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnioniokeHue NpsMbIX B 5 1
MPOCTPAHCTBE
3 [TapannenbHOCTh IPSMBIX M IUIOCKOCTEH B g 1
MIPOCTPAHCTBE
4 HepneHnmiynﬁpHOCTb TPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexTopsl B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000I1IIeHNE U CUCTEMATHU3AIINA 5 5
3HaAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KIIACC

KoJunyecTBO yacoB JJIeKTPOHHBbIE
Ne /i HaumeHoBaHue pa3iesioB U TeM Konrporsnsie  Tpakriuecie (undpoBbie)
MpPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI pecypen
1 AHaUTHYECKast TEOMETPHS 15 1
) [ToBTOpEHME, 06061LI€HI:I€ u 15 1
CUCTeMAaTH3AIHs 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroKeHUS 5 1
. [ToBTOpeHME, 0606III€H%€ u 17 9
CUCTeMAaTH3aIHs 3HAHHUHA
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHUE
10 KJIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4yacos

KoHTpoJbHbIE

Bcero
padoTsbI

IIpakTHyeckue
padoThI

Jlara
HU3ydeHust

JJIeKTPOHHBbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEpEOMETPHH: TOUKA, TIpsiMas,
IUIOCKOCTH, MPOCTPaHCTBO. OCHOBHBIE
IIpaBUJia U300paXeHUsI Ha PUCYHKE
IINIOCKOCTH, MapalJICJIbHBIX IIPAMBIX
(oTpe3koB), cepeAMHBI OTPE3Ka

06.09.2023

OcHOBHBIE TIpaBHJIa H300paKEHUS Ha
PHCYHKE TUIOCKOCTH, MapaJlIeIbHbBIX
npsMbIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: NepeCeKaromumecsd IMI0CKOCTH,
MEPECCKAIIUECCA TIPsIMast M IIIIOCKOCTb,
MOJIYIIPOCTPAHCTBO

IlousTus: MEPECCKAOIMECH IIIOCKOCTH,

MEPECCKAIIUECCA TIPsIMast M IIITOCKOCTb,
MOJIYIIPOCTPAHCTBO

07.09.2023

07.09.2023

13.09.2023

MHororpaHHuK#, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 0O0BEKTOB

14.09.2023

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00HEKTOB

AXCHOMBI CTCPCOMCTPHU U IICPBLIC

14.09.2023




CICACTBHUA U3 HUX

20.09.2023

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HuX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUs TIPSAMBIX U TJIOCKOCTEH

N3o0paxkenue ceueHnit mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHus
MOJTyYCHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEUCHHN
Pa3HBIMH [IBETAMHU

N300pakeHne ceueHuil nmupamMusl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
IIOJIYYE€HHBIX IUIOCKOCTEM.
PackpammBanue NoCTpOEHHBIX CEYEHUN
Pa3HbIMH LIBETaMHU

N300pakeHune ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé6pa. U3o0pakeHune nepeceueHus
MOJYYEHHBIX MIOCKOCTEH.
PackpammBanue NOCTpOEHHBIX CEYEHUIN
pa3HbIMH LIBETAMU

N3o00pakenne ceueHnit mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT YePe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX MIOCKOCTEH.

21.09.2023

21.09.2023

27.09.2023

28.09.2023

28.09.2023

04.10.2023




PackpammBanue noCTpOCHHBIX CEYEHUN
pa3HBIMM LIBETaMHU

14

15

16

Mertopa cineoB I HOCTPOCHUS CEUEHHUH

Merton cnenoB sl HOCTPOCHUST CEUCHHIM.

CaoiicTBa nepeceyeHu MPSMbIX U
IJIOCKOCTEN

Merton cnenoB sl HOCTPOCHUST CEUCHHIM.

CBoiicTBa niepeceuyeHuid MpsIMbIX U
IJIOCKOCTEN

05.10.2023

05.10.2023

11.10.2023

17

[TocTpoenue ceuenuii B nmupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YepTEeXKeH U 3aMuch 11aroB
MIOCTPOCHHUS

12.10.2023

18

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX '-ICpTC)KGfI " 3aI1MCh HI1aroB
MIOCTPOEHHUS

12.10.2023

19

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha p&bpax. Co3znanue
BBIHOCHBIX '-ICpTC)KGfI " 3aI1MCh HI1aroB
MMOCTPOCHUS

18.10.2023

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pEbpax. Co3zmanue
BBIHOCHBIX qepTe>KeI71 " 3aI1MCh IaroB
MTOCTPOCHUS

[ToBTOpenue mnanumerpuu: Teopema o
MPONOPIMOHATBHBIX 0Tpe3kax. [lonodue

19.10.2023

19.10.2023




TPEYTrOJbHUKOB

22

23

24

25

26

27

[ToBTOpenue mnanumerpuu: Teopema
Menenasi. PacueTsl B ceueHUsIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazsutus
IJITAHUMETPUHU U CTEPEOMETPUH

Kontpoinbhas padota "' AKCHOMBI
crepeomerpuun. CeueHus"

B3aumHoe pacnonoxeHue npsiMbix B
npocTtpancTBe. CKpenBaronecs
npsmbie. [Ipu3Haku cKpemuBarommxces
npsambix. [TapannenbHbie npsMble B
MIPOCTPAHCTBE

Teopema o CylecCTBOBAHUH U
€IMHCTBEHHOCTH MPSIMOI NapajuiesIbHON
JTAHHOW MPSIMO#, IPOXOASIIEH Yepes
TOYKY HNPOCTPAHCTBA U HE JIeKallel Ha
JaHHOM npsAMoi. JlemMa o nepeceueHuun
MapajuieTbHbIX MPSMBIX TNIOCKOCTHIO

[TapaminensHOCTB TpeX NpsiMbIX. Teopema

0 TpEX MapajuleNbHbIX NPAMBIX. Teopema o

CKPpCHIUBAOIIHNUXCA NPAMBIX

[TapannensHOE MPOEKTUPOBAHKUE.
OcCHOBHBIE CBOICTBA NapaJJIEILHOTO
npoektupoBanus. U300pakeHne pa3HbIX
¢buryp B mapauienbHON IPOEKINN

25.10.2023

26.10.2023

26.10.2023

08.11.2023

09.11.2023

09.11.2023

28

[enTpanbsHas npoekuus. YToiI ¢
COHAIIPaBJICHHBIMH CTOPOHAMU. YTOI
MEXAy IPSIMbIMU

15.11.2023




29

30

[TonsATHA: MapauIeIbHOCTD MIPSAMON U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuieIbHOCTH IPSIMOU U IJIOCKOCTH.
CaoiicTBa mapauieIbHOCTH IPSIMOU U
IIJIOCKOCTH

FCOMCTpI/IlICCKI/Ie 3aJa41 Ha BBIYHMCIICHUC
1 10Ka3aTcJIbCTBO, CBA3aHHBIC C
napaljICJIbHOCTBIO ITPSMBIX 1 IUIOCKOCTEH
B IIPOCTPAHCTBEC

16.11.2023

16.11.2023

31

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKE U
napajuieJIbHOTO Apyroi npsiMoi. Pacuér
OTHOLUEHUH

22.11.2023

32

[TapannenpHas npoeKUUs, HPUMEHEHUE
IUISL IOCTPOCHHUS CEUCHUH KyOa 1
napauienenumnena. CeoncTa
napajuieNienunea1a u IpusMbl

23.11.2023

33

34

35

36

[TapannensHbie mockocTu. Ipusnaku
MapajuIeIbHOCTU JBYX IIOCKOCTEN

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAALIEH
yepe3 TOUKY, HE MPUHAIICKAITYIO TaHHON
IIOCKOCTH U CJIEACTBUS U3 HEE

CBoiicTBa napaieNbHbIX IUIOCKOCTEN: O
MAPAITIENBLHOCTH MPAMBIX IIEPECEUCHUS
IIpY [IEPECEUECHUH JBYX MapalIeIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapanenbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajiesIbHBIX MPSIMBIX,

23.11.2023

29.11.2023

30.11.2023

30.11.2023




3aKJII0YEHHBIX MEKy 1apajuIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPSMOH C
JABYMs ITapaJIEIbHBIMU IUIOCKOCTAMU

37

38

39

KonTponbras padora "[lapaminensHOCTb
IPSIMBIX U IJIOCKOCTEN "

[ToBTOopenue: Teopema [Tudaropa va
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOIbHHUKA

06.12.2023

07.12.2023

07.12.2023

40

41

42

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napauiesienumne1a

Brruucnenue aiauH OTPC3KOB B Ky6e n
IpAMOYT'OJIbHOM IapaJlJICJIICIIUIICIC

[lepneHIMKyYIAPHOCTD NPSAMOU U
miockocTy. [Ipu3Hak
NEPIEHAUKYIISIPHOCTH IIPAMOMN U
IIJIOCKOCTH

13.12.2023

14.12.2023

14.12.2023

43

[lepnieHIMKyYIAPHOCTD NPSAMOU U
mockocTH. [Ipru3Hak
MEPIEHAUKYIISIPHOCTH IIPAMOM U
IIJIOCKOCTH

20.12.2023

44

Teopema o CylIeCTBOBAaHUY U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
yepes TOUYKY MPOCTPaHCTBA U
MEPIIEHANKYISIPHOMN K TUIOCKOCTH

21.12.2023

45

46

[ImockocTH M nepeHINKYIIPHBIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIIAPHBIC UM

21.12.2023




MMpsAMBIC B MHOT'OI'paHHUKAX

27.12.2023

47

48

49

[MeprieHIUKYIIAP ¥ HAKIOHHAS.
[TocTpoeHue neprneHauKynspa U3 TOYKU
Ha TPSIMYTO

[MeprieHIUKYIIAP ¥ HAKIOHHAS.
ITocTpoeHne ePIEHIUKYIIAPa U3 TOUKH
Ha IPSAMYIO

Teopema o TpEX MepHEHAUKYIISIPAX
(mpsimast u oOpaTHas)

28.12.2023

28.12.2023

10.01.2024

50

51

52

Yron Mmexay CKpeuBarOIUMUCS
MPSIMBIMA

[Touck neprneHaANKYISIPHBIX MPSMBIX C
MTOMOIUIBIO NEPIICHIUKYISIPHBIX
IJIOCKOCTEM

OpTOFOHaHLHOG IIPOCKTUPOBAHUEC

11.01.2024

11.01.2024

17.01.2024

53

[TocTpoenue ceuenuii kyda, MpU3MBl,
MIPaBUJILHON TUPAMUIBI C TIOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINU

18.01.2024

54

55

56

[TocTpoenue ceuenuii kyda, MpU3MBl,
MIPaBUJILHON TUPAMU/BI C TIOMOIIBIO
OpPTOTOHAJILHOMN NPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

OTHOCHUTEIBHO INIOCKOCTHU. IImockocTu
CI/IMMeTpI/Iﬁ B MHOI'OrpaHHuKax

[Tpu3Hak neprneHAuKyIIpHOCTH MPSMOHN U

IIJIOCKOCTH KaK CJICACTBUC CUMMCTPUU

18.01.2024

24.01.2024

25.01.2024

57

[IpaBuIBEHBIE MHOTOTPAaHHUKH. Pacyér




paCCTOHHI/Iﬁ OT TOYKH JO IINTIOCKOCTH

25.01.2024

58

59

[IpaBunbHbIE MHOTOTpaHHUKH. Pacuér
pacCTOSTHUM OT TOYKHU JIO IMIIOCKOCTH

CriocoObl ONyCTUTH NEPIIEHIUKYIISAPHI:
CUMMETPHUS, CABUT TOYKHU IO
NapayieIbHON NPAMOM

31.01.2024

01.02.2024

60

CaBur no HenapasieabHON IPSIMOH,
U3MEHEHHE PACCTOSTHUI

01.02.2024

61

62

63

Teopema o0 TpEX nepHeHANKYIIPAX
(mpsimast u oOpatHasi)

Kontponbnas padota "B3anmuoe
PAacIioJIOKEHUE MPSIMBIX U TUIOCKOCTEH B
nmpocTpancTae”

[ToBTOpEHME: Yyroy MeXay NpsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

07.02.2024

08.02.2024

08.02.2024

64

[ToBTOpEHME: yroym Mexy
CKPELIMBAIOIIMMHUCS IPSIMBIMH B
IIPOCTPAHCTBE

14.02.2024

65

66

67

FGOMeTpI/I‘-IeCKI/IC METOAbI BBIYUCIICHUA
yriia MKy NpAMBIMU B MHOT'OI'paHHUKaxX

JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJI0B ABYTPAHHOIO yria
[IepnenquKynspHbIE IIOCKOCTH.
CaolicTBa B3aUMHO NEPIEHANKYIAPHBIX
IJI0CKOCTEN

15.02.2024

15.02.2024

21.02.2024

68

[Ipu3Hak nepneHANKYISIPHOCTH




IIJIOCKOCTEM; TEOpeMa O MPAMOU
IepecedeHus IByX IIOCKOCTEH
NEePIEHANKYJIAPHBIX TPEThEH MI0CKOCTH

22.02.2024

69

[IpsiMoyToBbHBIHN Mapajuienenunesn; Kyo;
U3MEPEHMS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesienuneaa

22.02.2024

70

71

TeopeMa O AraroHajy mnpsaMOyroJIbHOro
napajjieacnuicaa u CJICACTBUC U3 Hee
CTepeOMeTpI/I‘IeCKI/IC " IIPUKJIIaIHBbIC
3aJa4iu, CBA3aHHBIC CO B3aMMHBIM
PACIIOIOKCHHUEM IIPAMBIX U IINIOCKOCTH

28.02.2024

29.02.2024

72

IToBTOpEHME: CKpEIIUMBAIOIIHECS NIPSMBIE,
NapajuleJIbHbIC INIOCKOCTU B CTAHIaPTHBIX
MHOI'OIPaHHUKAX

29.02.2024

73

[Tapa napaiienbHbIX IJI0CKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOIUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUIX

06.03.2024

74

75

76

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TUNIOCKOCTH

Beluncnenue paccTosHUN MEXKITY
CKPELIUBAIOIIUMHUCS TIPSIMBIMU C
IIOMOILBIO NEPIEHAUKYIIIPHON IIOCKOCTH

TpéXrpanHblll yroy, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTIO yria

07.03.2024

07.03.2024

13.03.2024

77

DneMeHTHI ChePUIECKON TeOMETPHH:




I€oJC3NYCCKHUEC IMHHUHN Ha 3emie

14.03.2024

Kontponbnas padota "Y1l u

7
8 paccrostHus" 14.03.2024

79 CucremaTtu3zanus 3HaHUN "MHOTOTpaHHUK

U €ro 3JIeMEeHTHI" 20.03.2024
80 [Tupamupa. Buasl nupamug. IlpaBuiibHas

nupamuia 21.03.2024
81 [Tpusma. [IpsimMas u HaKIOHHAS TPU3MBL.

[IpaBuibHas nmpusma 21.03.2024
82 [Ipsimoii napamienenunen,

MPSIMOYTOJIbHBIN Tapajuiesenune, Kyo 03.04.2024
83 Brinykieie MHOrorpannuku. Teopema

Ditnepa 04.04.2024

Brinykiible MHOTOrpanHuKH. Teopema
84 Oiinepa. [IpaBunbHbIEe U ONYNIPaBUIbHBIE 04.04.2024

MHOTOTPaHHUKH
85 KonrtponbHas padora "MHOrorpaHHUKH 10.04.2024
86 [ToHsATHE BEeKTOpA HA IJIOCKOCTH U B

MIPOCTPAHCTBE 11.04.2024
87 CymMa BEKTOpOB 11.04.2024
88 Pa3nocTh BekTOpOB 17.04.2024
89 [TpaBwiio mapamenenureaa 18.04.2024
90 YMHOKEHUE BEKTOpa Ha YHCIIO

18.04.2024




PasnoxxeHue Bektopa 1o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1 94.04.2024

TUIOCKOCTH
92 CkansipHOE TTPOU3BEICHUE 1 95.04.2024
93 Beruunciienue yria Mexy BEKTOpaMu B 1

MIPOCTPAHCTBE 25.04.2024
94 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1 08.05.2024
95 [Ipocreiinme 3a1a4un ¢ BEKTOPAMH 1 15.05.2024
96 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1 16.05.2024
97 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1 16.05.2024
98 O06o0meHne 1 cucTeMaTru3alus 3HAaHUK 1 99 05.2024
99 HToroBast KOHTpOJIbHAs paboTa 1 93.05.2024
100 HToroBast KOHTpOJIbHAs paboTa 1 93.05.2024
101 O000111eHE U CUCTEMATHU3AaIMs 3HAHUN 1 97 05.2024
102 O00011IeHIE U CUCTEMATHU3AIUs 3HAHUH 1 28.05.2024

OBILEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

KoJunyecTBO yacon JIeKTPOHHBbIE
Hara undgposbie
Nen/m Tema ypoka KonTpoabubie  IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [ToBTOpenue Tems! "'KoopauHaTsl BeKTOpa 1
Ha IJIOCKOCTH M B TIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansipHoe 1
MIPOM3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl 'Boruncinenue yria 1
MEX/1y BEKTOpaMHU B IPOCTPAaHCTBE"
4 [ToBTOpEeHME TeMbl 'Y paBHEHHE MTPSIMOH, 1
MPOXOIAIICH Uyepes 1Be TOUKH"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOpMAaJlb, 1
ypaBHEHHE TUIOCKOCTH B OTPE3Kax
7 BexTopHoe npousseneHue 1
3 JIuHeiiHble HEPAaBEHCTBA, TUHEUHOE 1
IPOTpaMMHUPOBAaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOTpaMMHPOBAHUE
10 AHanuTHYECKHEe METO/Ibl pacuéra yria 1
MEX1y MPSIMBIMU B MHOTOTPaHHHUKAX
11 AHaJIUTUYECKHE METOJbI pacuéra yria 1
MEXTy TUIOCKOCTSIMH B MHOTOTPaHHUKAX
12 dopmysia pacCTOSIHUS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxneHnue paccTostHui OT TOUYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTositHui OT TOUYKHU J10
IUIOCKOCTH B NIPaBUJIBHOW IIpaMuie

15 Konrponbnas padorta "Ananutuaeckas
reoMeTpust

16 CedeHust MHOIOIpaHHUKOB. CTaHapTHbBIE
MHOTOTPaHHUKH

17 CedeHuss MHOIOI'PaHHUKOB. METO/I CJIEJIOB
CedeHust MHOTOTPaHHUKOB. CTaHapTHBIE

18 TUIOCKOCTH, TIEPECEUCHUS MPSMBIX H
IIJIOCKOCTEN

19 [TapannenbHble OIpsSMbIE U TNIOCKOCTH:
napajuiesIbHble CEYEHUS

20 [TapannenbHble TpsSMbIE U TNIOCKOCTH:
pacy€r OTHOLIEHUN
[TapannenbHbIe TPSMBIE U TUNTIOCKOCTH:

21 YIIIBI MEXKAY CKPEIIMBAIOIIMHCS
MIPSIMBIMH
[leprieHAMKYNIApHBIE IPSIMBIE U

99 TUTOCKOCTH: CTaHAAPTHBIE Mapbl
MEePIIEHANKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CAMMETPHUH MHOTOTPAaHHUKOB
[leprieHAMKYIApHBIE IPSIMBIE U

23 IUIOCKOCTH: TEOpPEMA O TPEX
MEPIIEHINKYIISpax

24 IlepnieHIuKyNsIpHBIE IPSIMBIE U




IIJIOCKOCTHU. BBIYUCIICHUS JJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: omanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JISI
Ioaaen, COoOpaKeHHsI MOA00MS

[ToBTOpEHHE: MIOIIA U
MHOTOYTOJILHUKOB, (DOPMYJIBI 115t
IoaaeH, COOOpaKeHHsI MOT00MS
IToBTOpEHHE: MIOIIA U

MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
101 e, COOOPaKEHHS TIOI00MS

28

[Inomany cedyeHnii MHOTOIPaHHUKOB!
IJIOIAIN TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS MOA00HUs

29

[Inomany cedyeHnii MHOTOIpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaKEeHUs MOA00us

30

31

Konrpomnsnas padota "[loBropenue:
MHOTOTPaHHHUKH, CEYECHUS
MHOTOTPaHHUKOB'"

O06BeéM Tena. O0BEM MPSIMOYTOIBLHOTO
napasJiesienumnesa

32

3agaun 00 yABOCHUH Ky0a, O KBaJApaType
Ky0a; O TpUCEKIIUU yTria

33

34

CrepeomeTpHuyeckre 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napauiesenunena

HpI/IKJ'IaI[HBIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IPSIMOYTOJILHOTO

napasuieNnenumneaa

35 O0BEM NpsIMO TIPU3MBI

36 CrepeoMeTpHuyecKre 3aJ]a4l, CBS3aHHBIE C
BBIYHCIICHHEM 00bEMOB IPSIMOM PU3MBI

37 [TpuknaaHbie 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSIMOI TPU3MBI
Boruncnenne 00bEMOB TeI ¢ TOMOIIBIO

38 ornpenenéHHoro uaTerpana. O0bpEm
HAaKJIOHHOM IPU3MBI
Boruncnenne 00bEMOB TeI ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaita. O0bém
MTUPAMHU/IBI

40 ®opmyna o0béma nupamuabl. OTHOIIEHKE
00BEMOB MUPaMUJ ¢ OOLTUM YTIIOM

a1 ®opmyna o0béMa nupamuabl. OTHOIIEHKE
00BEMOB NUpaMuJ ¢ OOLUIUM YIIIOM

42 CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOM MPU3MBbI

43 CrepeoMeTpHUeCKHe 33a/1a4H, CBSI3aHHBIE C
00bEMaMu MUPaMU/IbI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten'", CBsI3aHHBIE C 00HLEMOM HAKIOHHOM
TIPU3MBI

45 [Tpuknanueie 3ana4un mo Teme "OObEMBI
Ten", CBSI3aHHBIE ¢ 00BEMOM MHUPAMHUIBI

46 [Tpumenenne 00bEMOB. Brruncienne

PacCCTOSAHUA OO0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 N
MHOTOTpaHHHUKA
Hunuuapudeckast HOBEPXHOCTB,

48 o0pa3yromne WIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBoM HUIUHID.
[Tnomaap MOBEPXHOCTH HUJIMHIPA

50 Konunueckas noBepXxHOCTh, 00pasyroliue
KOHHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
MapayIeIbHOM MJIOCKOCTH OCHOBAHUSA

50 VYceuénnslii konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpHuueckue 3ajaun Ha

55 JI0KA3aTeNIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUYEHUI LMIMHJPA, KOHYyCca
CrepeoMeTrpuueckue 3ajaun Ha

56 JI0Ka3aTeNIbCTBO U BHIYUCIICHHE,
MIOCTPOECHUEM CEUEHUHN LUIUHAPA, KOHYCa

57 [IpuknanHeie 3a1a4uu, CBsI3aHHBIE C
IATUHAPOM

58 [IpuknagHbie 3aa4u, CBSI3aHHbIE C
IATUHAPOM

59 Cdepa u map




60

[lepeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IUIOCKOCTHIO. By u n3o0paxkeHue mapa

61

[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IJIOCKOCTHI0. By u n3o0Opaxenue mapa

62

63

VYpasuenue chepsnl. [Lnomans chepst u eé
yacTen

CummMmetpus cdepsl u mapa

64

CrepeomeTpHuuecKue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoid U mapom,
MOCTPOCHUEM UX CCUCHHI TIOCKOCTHIO

65

CrepeomeTpHuuecKue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOCHHUEM UX CEUCHHH ITOCKOCTHIO

66

67

[IpuknanHeie 3a1a4u, CBsI3aHHBIE CO
cdepoit u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIC
o00us

68

Pazauunnie KOM6I/IHaIII/II/I TCJI BpalllCHUSA U
MHOT'OI'paHHUKOB

69

70

3amauu 1o Teme "'Tena ¥ TOBEPXHOCTH
BpaieHus"”
3anaun o Teme "Tena v MOBEPXHOCTH
BpareHus"




71

Konrponsnas padora "Tena u
MMOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumHapa. Teopema 06 00bEMe
IpsAMOro qujinHApa

Boruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenaéHHoro uaTerpaga. Oobém
KOHYycCa

ITmomany OOKOBOM U ITOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBI3aHHbIC C
BBIYHCIICHHEM 00bEMOB IIMIIMH/IPA,
KOHYycCa

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "'OO0BbEMBI U
TJIOIIAIM TTOBEPXHOCTEHN Te"

O0BEM 1mapa 1 IIapOBOT'O CEKTOPA.
Teopema 06 06bvEme mapa. [Tnomans
cdepsrl. CTepeoMeTprudecKre 3a1auy,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
nIapa, MapoBOro CErMEHTa U IapoBOro
CEKTOpa

[Tpuxnanueie 3ana4un mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
iomazabio cepsl. COOTHOIIEHUS MEXTY
TUTOIIASIMH TTOBEPXHOCTEH 1 00BEMaMuU
MOJOOHBIX TEI

[ToroOHBIE TENa B TPOCTPAHCTBE.

N3menenne o0bEMa pu MoA00HH.
CrepeoMeTpHUEeCKHE 3a]1a4H, CBSI3aHHbIE C




BbIUKCIIEHUEM 00BEMOB TEN U IIIOMIACH
MOBEPXHOCTEH

80

81

82

KonTponbras padota "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET

JIBmxenust npoctpancTBa. OToOpakeHu .
JIBrxeHus u paBeHCTBO huryp. O0mme
CBOMCTBA IABMKECHUN

Bupl nBuxkeHuil: napauieibHbII
MePEHOC, IEHTpaIbHasl CHMMETPHS,
3epKajbHasi CAMMETPHUS, IOBOPOT BOKPYT
NpAMOit

83

[IpeobpazoBanus noxodus. [psmas u
cdepa Diinepa

84

85

FGOMCTpI/I'-ICCKI/Ie 3ala4i Ha MPUMCHCHUC
JABMKCHU A

KonrponsHas padota "Bekrops! B
npocTpaHcTee”

86

O6o061maromiee nopropenue 11 nonsituii u
METOJIOB Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aLUsl 3HAHUH
"[TapannenpHOCTh MPSMBIX M IUIOCKOCTEH
B IIpOoCTpaHcTBe"

87

O6o06maromiee nopropenue 11 nonsituii u
MeTO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3aIsl 3HAHUH!
"BexTops! B mpocTpaHcTBe”

88

O6o61maromiee nopropenue 11 nonstuii u
METOJIOB Kypca reomeTpun 10-11




KJIACCOB, CUCTEMAaTHU3alNs 3HAHUN .
"Bekrtopsl B mpocTpancTse”

89

O6o6maromee nopropenue 11 monstuii u
METOJIOB Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alNsI 3HAHUN
"O06beM MHOTOrpaHHHKA'"

90

91

92

93
94

O6o6maromee noropenue 11 mouaTuii u
METOJIOB Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alNs 3HAHUN:
"O0beM MHOTOrpaHHHKA'"

O6o6maromee nopropenue 11 moHaTuii u
MeTOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3alNs 3HAHUN:
"[1no1maay MOBEepXHOCTH U OOBEMBI
KpyIJIbIX Ten"

O6o06maromiee nopropenue 11 nonaruit u
MeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHs 3HAHWN:
"[1nomaay moBepXHOCTU U OOBEMBI
KpYyTJbIX TET

Hrorosas KOHTPOJIbHAA pa60Ta

Wrorosas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHue, 06001IeHNE 1
cUucTeMaTu3alus 3HaHUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBuTHs CTEPEOMETPUM KaK
HayKU U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBuTHs CTEPEOMETPUM KaK
HayKU U €€ poJIb B PaA3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHN

OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

Matematurka: anreOpa ¥ Hayajla MaTeMaTHYECKOI'O aHalli3a, TEOMETPHSI.
I'eomeTrpus 10-11-i1 kmace: 6a30BBIiM U YIIyOJaEHHBINA YPOBHHU:
yueonuk/J1.C.Atanacsn, B.®.byry3os, C.b.Kagomues (u ap.).-11-eusn.,crep.

— Mocksa: [Ipoceemenne,2023. -287,(1)c.:un.-(MI'Y -mikore).

METOAUYECKUE MATEPUAJIBI 1JISA YYUTEJISA

I'eometpus. [loypounsie pazpadbotku. 10—11 kmaccel (yueb.mocobdue s
obrieodpaszopar.opranusaiuii /C. M. Caakss, B. @. by Ty30B. — M. :
[TpocBemenue, 2017 —2-¢ u3 ., nepepad. — 232 c. : wi. (MI'Y — mikoie).
Harnsnnas reomerpusa B.B. KazakoB OnopHble KOHCIIEKTBI. 3a1a4u HA

I'OTOBLBIX HCPTCIKAX.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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