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HOACHUTEJIBHAA 3AIIMCKA

I'eomeTpust saBnsieTcss OAHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CpeaHEero oOIero
oOpa3oBaHus, TaK Kak 0OecreYyMBaeT BO3MOXHOCTh HW3YUYCHHUsI AHUCIUIUIMH €CTECTBEHHO-
HAay4YHOW HaNpaBJICHHOCTH W MPEAMETOB TyMaHHTapHoOro nukia. llockonbKy Joruyeckoe
MBIIIUICHUE, POpMHUpPYEMOE MpPHU HU3YUYCHHH OOYYarOUIUMUCS MOHATHUMHBIX OCHOB I'€OMETPHH,
MIPU J10KA3aTeIbCTBE TEOPEM U MOCTPOCHUHU LEMIOYKU JIOTUYECKUX YTBEPKACHUN MpU PEUICHUU
F€OMETPUYECKUX 3aJlay, yYMEHHUE BBIJBUTaTb W ONPOBEPraTh T'HUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJB3YIOTCS TPU PEIICHUU 3a7a4 €CTECTBEHHO-HAYYHOI'O IIMKJIA, B YACTHOCTU (PU3UUYECKHUX
3a/1ad.

llenb ocBOeHUs MporpaMmbl ydeOHOro Kypca «l'eoMeTpus» Ha yriiyOJ€HHOM YpPOBHE —
pa3BUTHE HWHIMBHUAYAJIbHBIX CHOCOOHOCTEW OOyYaromMXCsl MPU HU3YUYEHHH TEeOMETPUM, Kak
COCTaBIsIIOIIEH TpeamMeTHON obnactu «MaremaTuka ¥ MHPOpMaTHKa» uepe3 obecrieueHue
BO3MOXKHOCTH MPUOOPETEHUSI U HCIOJIb30BaHUs OoJiee ITyOOKUX T€OMETPUYECKUX 3HAHUU U
NEeUCTBUM, crielu(UUHBIX T€OMETPUU, U HEOOXOAUMBIX JUIsl YCIEIIHOr0 MpodecCuOHaIbLHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIOJIb30BaHUEM MAaTEMATUKHU.

[IpuopuTeTHRIMU 3aa4aMu Kypca T€OMETPUU Ha YII1yOJIEHHOM YPOBHE, PACHIUPSIIOIIUMU
1 yCWIMBAIOIIUMU Kypc 0a30BOr0 YpOBHSI, SIBIISIFOTCS

pacuIiupeHue MpPeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOW KyJIbTYpbl U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM,;

dbopMupoBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUI'ypax Kak O Ba)KHEHIIUX
MaTeMaTUYeCKUX MOJENSIX, TMO3BOJISIIOIIMX OMNHUCHIBAaTh W HU3y4daTh pa3Hble SIBICHUS
OKPY’KaIOIIEro MUpa, 3HAHWE MOHSITUHHOTO anmnapara no pasaeny «CrepeoMeTpus» y4eOHOro
Kypca reOMeTpHH,

dbopMupOBaHUE YMEHUS BJIaJIETh OCHOBHBIMH MOHSTUSIMU O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMHM CBOWCTBaMH, 3HaHUE TeopeM, GOpPMYJl U yMEHUE UX MPUMEHSTh, YMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOJIUTh HECTAaHAAPTHBIE CLIOCOOKI PEIICHUS 3a/1ay;

dbopMupoBaHUE YMEHHUSI pACIO3HABaTh Ha YEpPTEkKax, MOACISIX M B PEaIbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BpalleHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIH;

dhopmupoBaHue MOHUMAHUSI  BO3MOXKHOCTH aKCHOMAaTHUYE€CKOI0 MOCTPOCHUS
MaTeMaTH4eCKUX Teopui, (OpMUpPOBaHUE MOHHUMAHHUS POJM AKCMOMATHUKHU MPU MPOBEACHUU
pacCyXIeHUM;

(dbopmMupoBaHUe yMEHHS BIAJETh METOJAMH JI0KA3aTENbCTB M AJITOPUTMOB pPEIICHUS,
YMEHHUSI WX TMPUMEHSITh, MPOBOJUTH JOKa3aTelbHBIE PACCYXKACHUS B XOJ€ pEUICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJady C [PAKTUYECKUM COJIepKaHueMm, (opMHUpPOBaHUE
MPEACTAaBICHUSI O HEOOXOJIMMOCTH JIOKA3aTelIbCTB NpPU OOOCHOBAHMM MaTEMATHYECKUX
YTBEPKJICHUN U POJIM AKCUOMATHUKU B MPOBEICHUU JEAYKTUBHBIX PACCYKIICHUI;



pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYalIbHbIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, MO3HABATENILHON AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUM, KPUTUUYHOCTHU
MBIIIUICHUS, UHTEpECca K U3YUEHUI0 T€OMETPUH;

dbopmupoBaHue (QPyHKIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHONW TE€OMETPUU: YMEHUS
pacrio3HaBaTh NPOSIBICHUS T'€OMETPUUECKUX TOHSTHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAlUSIX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEAMETOB, MIPOSIBICHUS
3aBUCUMOCTEM W 3aKOHOMEPHOCTEW, MOJCIMPOBAHUS PEANbHBIX CHUTYAallMd, HWCCIEIOBAHUS
MMOCTPOCHHBIX MOJIEJIEH, MHTEPIIPETAIIMU MTOTYyUYECHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEP)KATCIIBHBIMUA JUHUSAMH Yy4ueOHoro Kypca «['eomerpus» B 10-11
Kiaccax SBISIOTCA: «lIpsAmble M TIOCKOCTHM B NPOCTpaHCTBE», «MHororpanHukm», «Tema
BpaleHus», «BeKTopbl 1 KOOPAMHATHI B TPOCTPAHCTBE», «J|BUKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHuEe «yMeTh OMNEPUPOBATH MOHSTUSIMU»,
peeBaHTHBIMHA TEOMETPHUH Ha YIIIyOJI€éHHOM ypoBHE o0yuenus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpMHUpOBaHUE JOTUYECKUX YMEHUU
pacrpeniensiercss He TOJIbKO MO COJEpXKATENbHbIM JIMHUSAM, HO W MO TojJaM OOy4YeHHs.
Conepxxanue o0Opa3oBaHMsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjibTaTaM OCBOCHUS
®denepasibHOM paboueil mporpaMMbl, pacpeesIEHHBIM M0 rojaM O0y4eHHs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, NPUHIUIIHUAIBHBIM BOMNpPOCAM O0O0y4aroniuecs
oOpamaiuch HEOJAHOKPATHO. OTO MO3BOJISET OPraHU30BaTh OBJIAJICHUE TE€OMETPUUYECKUMU
MOHSATUSIMU U HABBIKAMHU TMOCIEI0BATEIbHO M MOCTYNATEIbHO, C COOJMIOACHUEM MPUHIUIIA
MPEEMCTBEHHOCTH, @ HOBBIE 3HAaHHUS BKJIOYaTh B OOIIYI0 CHCTEMY TE€OMETPHUYECKUX
MpEACTaBICHUN 00yUYaronIuXcsl, paciupsst U yriryonsisi e€, o0pa3ysi NpOYHbIe MHOKECTBEHHbIE
CBSI3U.

[lepexon K U3y4EeHUIO T€OMETPUN Ha YTITyOJIEHHOM YPOBHE MO3BOJISET!

co3naTh yciuoBus mua  auddepeHunanuiu  oOydyeHUsl, MOCTPOCHUS] HHANUBUIYATbHBIX
oOpa3oBaTelIbHBIX MOpOrpamMM, OOECHeYUTh YIIIYOJNEHHOE HW3YyUYEeHHE TEOMETPUM  Kak
COCTaBJIsIIOIIEH yueOHOrO npeamera «MaremaTukay;

MOATOTOBUTh OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YUEHUsS] MaTeMaTUKU ¢ y4€TOM BbIOOpa
Oynyiiei npodeccun, obecrneunBas MPEeEeMCTBEHHOCTh MEXIY OOIIUM M MPpodecCuoHaTbHBIM
00pa3oBaHUEM.

Ha wm3yuenue yuebHoro xypca «['eomerpusi» Ha yrimyOnéHHOM ypoBHe oTBoamtcs 204
gaca: B 10 kimacce — 102 yaca (3 waca B Henenio), B 11 kiacce — 102 yaca (3 gaca B Heneno).



COIEPKAHUE OBYUEHUA
10 KJIACC

I[Ipsimble U JIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTEPEOMETpPUHM. ToOuka, TmpsMas, MIOCKOCTS,
npocTpancTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnosiokeHue nOpsIMBIX B IPOCTPAHCTBE: MEPECEKAroIIrecs,
napajyieJibHblE W CKpeluBaromecss mnpsMble. [Ipu3Haku CKpemmBarOmmxcs
npsAMbIX. [lapannenbHOCTh IPSAMBIX U INIOCKOCTEN B MMPOCTPAHCTBE: MAPAJIICITbHBIC
MPSMBIE B MPOCTPAHCTBE, MAPALIEIIbHOCTD TPEX MPSIMBIX, TAPAJUIEIbHOCTh IPSAMON
u mnockoctu. llapannenbHoe M IEHTpalbHOE MPOCKTUPOBAHHUE, U300pakeHUeE
¢uryp. OcCHOBHBbIE CBOWMCTBAa NapalieNbHOTO MNpoeKTupoBaHus. M3o0paxkeHue
buryp B mapamiesbHON MPOEKIHUH. YTJIbl C COHAMPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NPSMBIMU B MPOCTPAHCTBE. [lapannenbHOCTh MIIOCKOCTEN: MapalIeIbHbIE
MJIOCKOCTH, CBOMCTBA apaIeIbHbIX IUIOCKOCTEM. [Ipocretimme
MPOCTPAHCTBEHHbIE (DUTYphl HA IUJIOCKOCTH. TETpadJp, MNapajUieenume],
MOCTPOCHUE CEUCHUM.

[TeprieHAMKYISPHOCTD MPSAMOMN Y IUIOCKOCTH: NEPNECHANKYJISPHBIE NPSIMBIC B
MPOCTPAHCTBE, NPSMbIE MApPAJUICIIbHBIE W NEPNEHIUKYJSPHBIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIIEHANKYJIAPHON IIJIOCKOCTH. OproronanpHoe MPOEKTUPOBAHUE.
[TeprieHAMKYJISP U HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  IUIOCKOCTH,  TPOEKUUs  (QUrypel Ha  IUIOCKOCTb.
[leprieHAMKYJISIPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTH  JBYX
mIockocTer. TeopeMa o TpEX MepneH UKy Isapax.

Yriael B MPOCTPAHCTBE. YroJl MEXIY NPSIMOM M IUIOCKOCTBIO, JABYTPAHHBIN
YIOJI, JIMHEWHBIM yroJl ABYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIC YTJIbIL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOWCTBa IUIOCKHX H
JBYIPaHHBIX YTJIOB TPEXTPAHHOTO yriia. TeopemMbl KOCMHYCOB W CHUHYCOB A
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHIuKH

Buapl MHOrorpaHHUKOB, pa3BEpPTKa MHOrorpaHHuka. llpusma: nN-yrosibHas
Mpu3Ma, npsiMasi U HaKJIOHHAs PU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapanmnenenunen, nOpsSAMOYIOJIBHBIM — MapajuleNieNuIle] W €ro  CBOWCTBA.
Kparualimine mnyty Ha TOBEPXHOCTM MHOrOrpaHHuka. Teopema DJitnepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamupa: n-yronpHas nUpaMuja,
npaBWibHAas W yceu€HHas mnupamunbl. CBoiicTBa péOep U OOKOBBIX TIpaHE
MpaBWIbHOM mnupaMuibl. [IpaBuibHBIE MHOTOTPAaHHUKH: NpPABWIbHAS NpU3Ma U



MpaBWIbHAS TNHPAMUJA, NpPABWIbHAs TPEYroJbHAs MNHUPAMUJIAa W TPABUIIbHBIN
TeTparaAp, kyO. IlpeacraBneHue O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JOOAEKAdAP U UKOCAAP.

Brluncnenue 5JI€MEHTOB MHOTOTPAaHHUKOB. péOpa, AuaroHaiu, YrJbl.
[Tnomans OOKOBOI TOBEPXHOCTH M TOJHOM MOBEPXHOCTU MPAMON MPU3MBI,
IJIOIIA/lb OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMON MIPHU3MBL.
[Inomans OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOW MHUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHON MUPAMU/IBL.

CummeTpuss B MPOCTPAHCTBE. DIJIEMEHTHl CUMMETPHUHM  IPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpHST B TMPaBUIBHOM MHOTOIPAaHHUKE. CHUMMETPUS
napajyieNenunesa, CUMMETPUS NPABWIBHBIX IPU3M, CHMMETPHUS MPaBUIBHOU
MAPAMU/IBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpPa, BEKTOPbI KOJUIMHEAPHBIE, COHAIPABJIEHHBIE MW MPOTHUBOIOJIOKHO
HaNpaBJICHHbIE BEKTOPbI. PaBEeHCTBO BEKTOPOB. [[€CTBHS ¢ BEKTOpPaMHU: CI0KEHHE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOpPA HA YHUCIIO.
[TondaTHEe KOMIUTaHApHBIE BEKTOpHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUUM BEKTOpA MO TPEM
HEKOMIUTAaHAapHbIM  BekTopam. lIpsmoyronbHas  cuctema  KOOpAMHAT B
npoctpancTtBe. Koopaunatel BekTopa. CBA3b MEXAY KOOPAMHATAMHU BEKTOpPA H
KOOpJIMHATAMH TOYEK. YTOJI MEXAy Bekropamu. CKalspHOE TMPOU3BEACHUE
BEKTOPOB.

11 KJIIACC

Tena Bpamenust

[lonsiTust: UMIMHApPUYECKAs TOBEPXHOCTh, KOHUYECKAas TMOBEPXHOCTH,
chepuueckass TOBEPXHOCThb, OOpa3yromiue MnoBepxHocTed. Tema BpalleHuUs:
UUIMHIpP, KOHYC, YyCEU€HHBIM KOHyc, cdepa, map. B3aumnHoe pacmosioxeHue
chepbl M TUJIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe. M3o00paxkeHue ten
BpallleHUsI Ha TJIOCKOCTU. Pa3BépTka nminuHiapa u konyca. Cummerpust cepsl u
mapa.

O06véMm. OcHOBHBIE CBOHCTBAa O00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapaienenunega u cieActBus U3 He€. OObEM mpsMol u
HaKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMUabl U KoHyca. OObEM 1apa M 1mapoBOro
CEerMeHTa.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BhucaHHas B
UWJIMHJp, ONHCaHHas oOKoJio uuiuHapa. Ilepeceuenue cdepsl u 1mapa ¢
miockocThlo. Kacanuwe miapa u cdepsl miockoctbio. [loHsITHE MHOrorpaHHHKa,



OMHUCAaHHOTO OKOJIO cdepbl, cdepbl, BOUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpaIllCHHUS.

[Inomane MOBEPXHOCTH LUIMHApPA, KOHYycCa, MIomanas chepbl u e€ yacTei.
ITomobue B mpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nogo0HeIX (uryp. IlpeoOpazoBanme momoOusi, ToMoTeTus. Pemienue 3amad Ha
IJTIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenue ceueHnit MHOTOTPAaHHUKOB U TEJ BPAIllCHUS: CEUCHUS [IMINHAPA
(mapayieIbHO W MEPHeHIUKYJISIPHO OCH), CEUeHHS KoHyca (MapauieiibHbIC
OCHOBAHUIO M TPOXOJISIIUE Yepe3 BEPIINHY), CCUCHHUS Iapa, METObI TIOCTPOCHUS
CEUCHMI: METOJ CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHHUS, METOJ MEPEHOCA
CEKyIIEH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpaHcTtBe. Omnepauuu HaJ BEKTOpamu. BekTopHoe
YMHOKE€HUE BEKTOpPOB. (CBOMCTBA BEKTOPHOTO YMHOXEHHS. IIpsMoyronbHas
cucreMa KoopauHat B mpoctpanctBe. Koopaunatel Bektopa. PaznoxkeHue Bektopa
no Oazucy. KoopIHHATHO-BEKTOPHBIA METOJ MPU PEHICHUU T'€OMETPUUYECKUX
3a/1ad.

JIBHKeHUS B IPOCTPAHCTBE

JIBwxkenust npoctpanctBa. OTtoOpaxeHus. [[BU>KeHUsT U paBeHCTBO (UTYD.
O6mme cBolicTBa JABWKEHWM. Buapl [OBMKEHUN: TMapauieNbHbBIA IEpPEeHocC,
LEHTpajdbHasl CUMMETPHS, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonobus. [lpsamas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIBTATBI

1) rpakaaHCKoOe BOCIIUTAHUE!

c(OpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMHK 00yJaIOIIerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4YJi€Ha  POCCHMCKOro  OOIecTBa,  MPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBax (hYHKIIMOHHPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUM,
MpoLEeAyp TIpakaaHCKOro oOmiectBa (BBIOOPHI, OMPOCHI W APYroe), YMEHHE
B3aMMOJICHCTBOBATh C COIMAJIbHBIMH WHCTUTYTaMH B COOTBETCTBHHU C HX
GYHKIIUSIMU 1 HA3HAYCHUEM,

2) IaTPHOTHYECKOE BOCIIMTAHNE!

c(OpMHUPOBAHHOCTh POCCUNCKOMN TPa)KIaHCKOW MJICHTUYHOCTH, YBaXKCHUS K
MPOLLIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMaTHKH, [IEHHOCTHOE OTHOIICHUE K
JTOCTUKEHUSM POCCUHMCKHX MAaTEMaTUKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIIKOJIBI,
WCTOJIb30BaHUE OSTUX JOCTHIXKCHHH B JPYrHUX HayKaxX, TEXHOJOTUSX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHUE JYXOBHBIX IIEHHOCTEW POCCHUUCKOro Hapoja, chOopMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEACHHS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKCHUM HAYKH MW JESITEIbHOCTbIO YYE€HOIO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHNBOTO OYIyIIIETO;

4) acTeTHYeCKOe BOCITHTAHME:!

ACTETUYECKOE OTHOIIEHHE K MUpPY, BKJIIOYAs SCTETHKY MAaTEMaTUYE€CKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, paccyXIeHUI, BOCIPUUMUYHBOCTh
K MaTeMaTUYECKHUM acCIleKTaM Pa3InYHbIX BUIOB UCKYCCTBA,

5) pu3nueckoe BOCIUTAHUE!

cOpMHPOBAHHOCTh YMEHHUS TMPHUMEHATh MaTEMaTHYECKHUE 3HAHUS B
HHTEpEecax 3/I0pOBOro U O€30MacHOro 0opas3a KM3HU, OTBETCTBEHHOE OTHOIIIEHHE K
CBOEMY 3I0pPOBBIO (30pPOBOE MHTaHHE, COAJTAaHCUPOBAHHBIA PEKUM 3aHATHH H
OTIbIXa, peryisipHas (u3nUecKas aKTHBHOCTb), (PH3UYCCKOE COBEPIICHCTBOBAHHE
MPH 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIILHON AEATEILHOCTHIO;

6) Tpya0BO€E BOCIMTAHHUE:

FOTOBHOCTh K TpPYyAy, OCO3HaHWE IIEHHOCTH TPYyAOJIOOUs, HHTEpeC K
pa3nu4yHbIM  cpepaM  TpodEeCCHOHATIBHON  JEATCIBbHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ NPWIOKEHUSAMH, yYMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynmyimie mnpodeccuu W peanru30BbIBaTh COOCTBEHHBIC >KU3HECHHBIC TIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHUIO W



caMOOOpa30BaHUIO HA MPOTSHDKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHNUH NMPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAMPABIECHHOCTH;

7) 3K0JIOTHYEeCKO€e BOCTIHTAHHUE:

c(hOpMUPOBAHHOCTb  AKOJOTHYECKON KYyJIbTYpbl, TMOHHUMAHUE BIHSIHUS
COLMAIIBHO-3KOHOMHUUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHON M COLHUAIBHOM
Cpebl, OCO3HaAHUE TI00ATBHOTO XapaKTepa dKOJIOTHYECKUX MPOOIeM, OpUEHTALIUS
Ha TMPUMEHEHUE MATEMAaTHYECKUX 3HAHMM g pelieHusl 3agady B 00JacTu
OKpYXarIIed Cpeabl, IUIAHUPOBAHHE IIOCTYNKOB W OLEHKM HMX BO3MOKHBIX
MOCTIECTBUM JIJISI OKPYIKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOT'0 MO3HAHUS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W OOIIECTBEHHOW  MPAKTUKH, TMOHHUMaHUE
MaTeMaTUYeCKOM HayKuh Kak cdepbl 4eToBEYECKOW MAesTeIbHOCTH, JTAloB €€
pPa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUSA LMBWIM3ALMHU, OBJAJACHUE S3BIKOM
MAaTEMATUKH W MaTEMAaTUYECKOM KyJIbTYpOM KakK CpEICTBOM MO3HAHUA MHPA,
FOTOBHOCTh OCYLIECTBJISATh MPOCKTHYK) M MCCIEI0BATENBCKYIO JEATEIBHOCTD
VH/IMBU1YaJbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHBbIE YHHBEPCATIbLHbIE YUeOHbIE NeiiCTBUSA

ba3oBble 1oruueckue aAeiicTBUS:

BBIABIISITh U XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKM MaTEeMaTHYECKHX
OOBbEKTOB, TMOHSTUM, OTHOIICHHH MEXAYy MNOHATUSIMHU, (HOPMYIHPOBATH
onpe/ieNIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIlacCU(PUKAIIUH,
OCHOBaHUs JIJIs1 000OIIEHHS U CPABHEHUSI, KpUTEPUHU MPOBOJIUMOTO aHAIN3a;

BOCIIPUHUMATh,  (OPMYJIUpPOBATh U  NPEOOpPa3OBbIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATENIbHBIC, €AMHUYHBIEC, YACTHBIE U OOIINE, YCIOBHBIC;

BBIABJISITh MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U ITPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOMIONCHUSX U YTBEPKICHUSX, MpeajiaraTb KpUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTHBOPEYUN;

JenaTh BBIBOJBI C HWCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHYKTUBHBIX YMO3AKJIIOUCHHH, yMO3aKJIFOUEHUH 10 aHAJIOTHH;

MIPOBOJIMTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsIMBbIC ¥ OT MPOTHUBHOTO), BBICTPAMBATh apTyMEHTAINIO, IIPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBO/IbI,

BBIOMpaTh CIOCO0 pemeHus ydeOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEILICHMs, BbIOMpaTh  HauboJee  MOAXOMAIUA C  y4€ToM
CaMOCTOSITEIILHO BBIZICIICHHBIX KPUTCPHUEB).

Ba3oBble ucciienoBare/ibckme 1eiiCcTBUS



HCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMmynupoBaTh  BOMPOCH,  (DUKCUPYIOIIME  MPOTUBOpPEUYHE,  MIpolJeMy,
yCTaHaBJIMBaTh HMCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIMI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEIOBAHHE
[0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4eCcKOro 00beKTa, SIBICHHUS, MPOIEcca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMH, SIBJICHUSAMHU, IIPOLIECCaMUu;

CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIEHUS U BBIBOJBI MO pe3yjbTaTaM
MPOBEAEHHOIO  HAOJIOJCHUS, HCCJIEOBAHUS, OIEHUBATH  JIOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIECHNIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAKKE BBIJBUTATH
MPEANOJIONKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ ungopmaumei:

BBIABJISITh N€(PUUNUTH MHPOpPMALIMK, NAHHBIX, HEOOXOJUMBIX MJii OTBETA HA
BOIIPOC U JJIs pEUICHUS 3a]1a4u;

BBIOMpaTh UHPOPMALIMIO W3 UCTOUHUKOB PA3JIMUHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATH3UPOBATh W HHTEPHPETHUPOBATH WMH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopM TpecTaBICHUS,

CTPYKTYpHUpOBaTh MH(MOpPMaIIMIO, MPEACTABIATh €€ B pPa3IUYHBIX (PopMmax,
WJUTIOCTPUPOBATh rpaduuecKy,

OLICHUBATD HaJIEKHOCTh uHpopMau o CaMOCTOSITEIBHO
c(hopMyJIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe e HCTBUSA

OOmenue:

BOCTIIPUHUMATH ¥ (DOPMYIUPOBATH CYKJACHUSI B COOTBETCTBUM C YCIOBUSMH U
LEeNsIMU OOIIEHUsI, SCHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX U THMCHBMEHHBIX TEKCTax, JaBaTh MOSCHEHHUS MO XOJaYy PEIICHHUS 3aJa4H,
KOMMEHTHPOBAThH MOJIYUYCHHBIN PE3yIbTaT,

B X07¢ OOCYXXJEHHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXK/Ia€MON TEMBI,
MpoOJeMbl, peIIaeMo 3ajayd, BBICKA3bIBaTh HJEH, HAICJICHHBICE Ha IOUCK
peIlIeHHs, COIMOCTABJISATh CBOU CYXKJACHUSA C CYXICHUSIMU JPYTUX YYaCTHHUKOB
nyanora, oOHapy»KHUBaTh Pa3WYhe€ W CXOJICTBO IMO3HUIIMM, B KOPPEKTHOU dopme
dbopMyIupOBaTh pa3HOTIACHSI, CBOM BO3PAKEHUSI,

MPEJICTABIATh PE3YyJbTaThl PEIICHHS 3a/lauM, SKCIIEPUMEHTA, UCCIIeI0BaHNUs,
MPOEKTa, CaMOCTOATEIBLHO BBIOMpATh (opmMaT BBICTYIUICHHUS C Y4ETOM 3ajaad
Mpe3eHTAIIMU 1 0OCOOEHHOCTEN ayIUTOPHH.

PeI‘y.JIHTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂme HeﬁCTBHﬂ
CaMoopraHm.aunﬂ:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 33a/1aud, BBIOUpATh COCO0 pelieHus ¢
y4ETOM MMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATH
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOUM MHPOpMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBLHOM  pe(ueKCHMM  Kak  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUM U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
crocobamMu CcaMONPOBEPKH, CAMOKOHTPOJISL Ipollecca W pe3ylibTaTa pelIeHUs
MaTeMaTHUEeCKOU 3a1auH,

MPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTH IIPU PEIICHUU 3aJauH,
BHOCHUTbh KOPPEKTHUBHI B JACSATEIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HaWJICHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA IIEJIU U YCIOBUSIM, OOBSICHATH IPUUUHBI
JOCTHKEHUSI WM HEAOCTHXKEHUSI PE3yJbTaTOB JAESITEIbHOCTH, HAXOJUTh OLINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eITEJILHOCTD!

MMOHMMATh U KCHOJb30BaTh MPEUMYIECTBA KOMAHIHONW W WHIWBHAYaJTbHOU
paboThl MNpU peHIeHuH YYEOHBIX 3ajady, NPUHUMATh 1eJib COBMECTHOMU
NESATENbHOCTH, IJIAHUPOBATh OPraHU3aI[MI0 COBMECTHOW paboOThI, pacrpeicssiTh
BUIbl PpalbOT, [OroBapuBaThCS, OOCYX JaTh MPOLIECC M PEe3yabTaT padoTHhl,
000011aTh MHEHHUS HECKOJIBKUX JIFOIEH

y4acTBOBaTh B T'PYIIOBBIX Gopmax padoTel (00CYKACHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC), BBIIOJHATH CBOK YacTh pabOTBI |
KOOPAUHUPOBATh CBOM JACHCTBUSI C JPYTMMHU YJE€HAMH KOMAaHIbl, OILCHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEAMETHBIE PE3YJIbTATbBI

K xonmy 10 kinaccaoOyuaronuiicss HAyIUTCS:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU TOHSITUSIMH CTEPEOMETPUM TIPU
pelIeHnH 3a1a4 ¥ MPOBEICHUN MAaTEMAaTHUYECKUX PACCYKJICHUI,

e TMPUMEHSATH AKCHOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX MPU PEUICHUHU
r€OMETPUYECKHUX 3a/1ay;

e KJaccu(PUIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATh TMOHATHSIMHU, CBSA3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXAY NPSMBIMU B MPOCTPAHCTBE, MEXKIY MPSAMOU U
IJI0CKOCTHIO;

e CBOOOJIHO ONEPUPOBATH MOHSATUAMH, CBA3aHHBIMU C MHOTOI'PAHHUKAMH,



e CBOOOJHO pAacro3HABaTh OCHOBHBIC BHUIBI MHOTOTPAaHHHKOB (MpU3Ma,
MUpaMHUJIA, TPSIMOYTOJIBHBIA TapaJUICICIHUIIE], KyO);

e Kiaccu(UIMPOBATH  MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHWS  JJId
KJIaccuuKkaiuu;

e CBOOOJHO OINEpUPOBATH TMOHATHSIMHU, CBS3aHHBIMU C  CEUYEHUEM
MHOTOTPaHHUKOB TJIOCKOCTHIO;

e BBINOJHATH napasuielibHOE, LEHTPaJIbHOE u OpTOrOHAJIBHOE
MPOEKTUPOBaHUE (PUTYp HA IJIOCKOCTH, BBIMOJIHATH U300paKeHUs] QUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUEHMS] MHOTOTPAHHUKOB PA3IMYHBIMH METOJAMHU, BBINOJIHATH
(BBIHOCHBIC) IIJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMAAM  IOBEPXHOCTEH  MHOTOTpaHHUKOB  (TpH3Ma,
MUPAMHU/IA), TCOMETPHUSCKUX TEJ ¢ TPUMEHEHHEM (opMyT;

e CcBOOOJHO OMEPUPOBATH MOHATUSIMU: CUMMETPUS B MIPOCTPAHCTBE, LEHTP,
OCh M IUIOCKOCTb CHMMETPHH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
burypsi,

e CBOOOJIHO OMNEPUPOBATHh MOHITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE,

e BBINOJIHIATHACHCTBUSIHABEKTOPAMU;

e pemaTrh 3aJadyd Ha JO0Ka3aTeJIbCTBO MATEMATHYECKUX OTHOILICHUM H
HaxO0XJICHUE TC€OMETPUYECKUX BEIMYMH, MPUMEHSSI U3BECTHBIC METOJbI
MPU PEIICHUH MATEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0KHOCTH;

e TMPUMEHSTH MPOCTEUIINE MPOTPaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEUICHUHN CTEPEOMETPUUECKUX 3a]1ay;

e W3BJICKaTh, MPEOOPA30BHIBATL W MHTEPHPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUTrypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCYHKAX;

e TMPUMEHSATH TMOJYYCHHbIC 3HAHUS HA TMPAKTUKE. CpaBHUBATh U
aHAJM3UPOBATH peaAlIbHbIE CUTYyalldd, MPUMEHSTh U3yUYCHHBIC MOHSITUSA B
Mpollecce IMOWCKa pElIeHUuss MaTeMaThdecku Cc(popMyaupoBaHHOU
npoOJsieMbl, MOJAEIHUPOBATH PEANIbHBbIE CUTYallMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIENM C UCIOJIb30BAaHUEM T'€OMETPHUUYECKUX
MOHATUM W TeopeM, ammapara aiareOpbl, peliatb MPakTUYECKUE 3a]layuu,
CBSI3aHHBIC C HaX0K/ICHHEM T€OMETPUUYECKHUX BEITUYNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K xonny 11 knaccaoOyyaromuiicss Hay4UTCs:



CBOOOJIHO ONEPUPOBATh MOHATHUSIMHU, CBSI3AHHBIMH C I[WJIMHAPUYECKOM,
KOHMYECKON U CcPepudyecKod MOBEPXHOCTSIMHU, OOBSACHITH CIOCOOBI
MOJTYYEHUS;

ONEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS . HUIUHIPOM,
KOHYCOM, c(epoit u mapowm;

pacro3HaBaTh Tejia BpamieHus (MWIMHADP, KOHyC, cdepa | Imap) u
O0OBSCHSTH CIIOCOOBI MOTYyYECHHUS TEJI BPaIlCHHUS;

KJIacCU(UIIUPOBATH B3aUMHOE PacioyioxkeHue chepbl U MIOCKOCTH,
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHus,
00BbEMBI U MIIOHIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpalllCHUS,
FEOMETPUYECKUX TEJ C IPUMEHEHUEM (HOPMYI;

CBOOOJIHO OIEpPUPOBATHh MOHSTHUSIMU, CBA3AHHBIMU C KOMOWHAIMSIMU Tel
BpallleHUsI U1 MHOTOIPAaHHUKOB. MHOTOTPaHHMK, BIHCAHHBIM B chepy u
OMMCaHHBIN 0K0JO0 cdepsnl, chepa, BOIUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpallCHUS;

BBIYUCIISITh COOTHOIICHUSI MEXY TUIOIIAIIMU IMOBEPXHOCTEN 1 00bEMamMu
MOJOOHBIX TEIT,

nU300pakatb W3ydaeMble (UTYpPBI, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YEPTEeXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TeJl BpaIllCHHUS,

U3BJIEKATh, HUHTEPIPETUPOBATH M MPE0oOpPa3oBbIBATH HH(POpPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUTrypax, MPEACTaBICHHYIO Ha
YepTekax U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MIPOCTPAHCTBE,
BBITIOJTHATHOINIEPAIIMUHAIBEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYMCICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIUHUCIICHHE PACCTOSHUM OT TOYKM JI0 IUIOCKOCTH, B
1[€JIOM, HAa TPUMEHEHHE BEeKTOPHO-KOOPANMHATHOTO METO/Ia MPU PEIICHUHY;
CBOOOJIHO OMNEPUPOBATh TMOHATUAMH, CBSA3AHHBIMU C JBUXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA IBU>KCHHM;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHUKOB U TeJl BpAIllEHHUS MpU
MapajyIeTIbHOM  IIEPEHOCE, LEHTPAIbHOM CUMMETPHUH, 3€pPKAJIbHOMU
CUMMETPHUH, NPU TOBOPOTE BOKPYT MPAMOIA, IpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUS MHOTOTPAaHHUKOB MU TEJ BpALEHUS. CEUEHUS LUITUHIpA
(TapayyieNIbHO W MEPIICHIUKYIISIPHO OCH), CEUYCHHUs KOoHyca (mapajuiebHbIe
OCHOBAHUIO M MPOXOJISAIIUE Yepe3 BEPIINHY), CCUCHHUS I1apa;
UCIIOJIB30BaTh METO/bl MOCTPOCHUSI CEUEHHI: METOH CJIEAOB, METO]
BHYTPEHHETO IIPOCKTUPOBAHUSI, METOJI IEPEHOCA CEKYIIEeH MIOCKOCTH,



JIOKA3bIBATbr€OMETPUUECKUEY TBEPIKICHUS;

MIPUMEHSTh TeOMETpUYecKre (AKTHI ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, NOPEANoararollnX HECKOJbKO IIArOB PEIICHUs, €CIU YCIOBUS
MIPUMEHEHHMS 3aJaHbl B SIBHOU M HEIBHOH (hopme;

pelarh 3aJadyd Ha JI0Ka3aTelbCTBO MATEMAaTHYECKHX OTHOLICHUN U
HAXOXJCHHE T€OMETPUUECKUX BEJIMYMH;

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMM YHUKAIIHOHHBIE
CHUCTEMBI IIPU PEUICHUHU CTEPEOMETPUUECKUX 3a/1a4;

NPUMEHATh  IOJYyYEHHBIE  3HAHUS  HA  MNPAKTUKE.  CPAaBHUBATH,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYAIIUU, IPUMEHSITh U3yUYCHHBIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA PEUICHHS
MareMaTU4ecku  CPOpPMYIHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
pealibHbIE CHUTYAIlMM Ha SI3bIKE T€OMETPHUHU, HCCIENOBaTh MOCTPOECHHBIE
MOJIEIA C HCHOJIb30BAHUEM TI'E€OMETPUYECKUX TMOHSATHM U TEOPEM,
ammaparta anreOpbl, pelarh MNPAKTUYECKHE 3a/Jaud, CBA3aHHBIE C
HAXO0XJCHUEM F€OMETPUUYECKUX BEJINUNH,;

MMETh TpPEACTaBJICHUS OO0 OCHOBHBIX ATamax pa3BUTUSI TE€OMETPUHM Kak
COCTaBHOM 4yacTu (pyHaMeHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne i/ HaumeHoBaHuepa3/1e/I0B M TEeMIIPOrPaMMBbI Komrecrsouacos
Bcero KontpoasHubiepadorsl | IIpakTuyecknepadoTsl

BBenenue B cTepeoMeTpuio 23
B3aumHoe pacnonoxeHue nNpsmMbIX B IPOCTPAHCTBE 6
[TapannensHOCTh MPSMBIX U TUIOCKOCTEH B 3 1
IIPOCTPAHCTBE
IlepneHIMKYISIPHOCTD NPSMBIX U IUNIOCKOCTEN B o5 1
IIPOCTPAHCTBE
VYTIIbI U paccTOSHUS 16
MHororpaHHuku 7
BekTops! B IpocTpaHcTBE 12
HOBTOPGHI/IC, 0000I1IeHrE U CUCTEMATU3 AN 5 5
3HaHUH’

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




11 KJIACC

No /i HaumeHoBaHuepa3/1e/ioB KosmmuecTtBouacon
) TEMIPOTrPaMMbI Bcero | Kontpoabubiepadorbl | IIpakTuuecknepadoTsl
1 AHanuTHYECKAsAT€OMETPHS 15 1
5 [ToBTOpEHME, o6o6meHIfe 51 15 1
crCcTeMaTH3alus 3HaHUH
3 OOBEMMHOTOTpAaHHHKA 17
4 TenaBparienus 24
5 [Tnomaay MOBEPXHOCTH U 0OBEMBI KPYTIIBIX 9 1
Tel
6 JIB1>KEeHMS 5 1
7 [ToBTOpEHME, o6o6meHIfe 51 17 5
crCcTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE INVTAHUPOBAHHUE

10 KJIACC
KoaunuyecrBo
Ne Hara
Tema ypoka 4acoB
n/n U3y4YeHus
Bcero

1 OcHoBHBIE TpaBUIIa N300paKEHHS HA PUCYHKE TIOCKOCTH, 1 5.09
napajuieIbHBIX MPSAMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka '
[ToHsATHS cTEpeOMeTpHUH: TOUKa, MTPpsAMas, MIIOCKOCTb,

9 npoctpancTBo. OCHOBHBIE NTpaBUIIa N300paKEHUS HA PUCYHKE 1 6
TUIOCKOCTH, MapajieNbHbBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI
OTpe3Ka

3 [TonsTHS: IEpeceKarouecs MIOCKOCTH, IEPECEKAIOIINEcs 1 7
IpsiMasi ¥ MI0CKOCTh; NOJIYIIPOCTPAHCTBO

4 [TonsTHS: IEpeceKarouecs MIOCKOCTH, IEPECEKAIOIINECs 1 12
IpsiMasi ¥ MI0CKOCTh; NOJIYIIPOCTPAHCTBO

5 MHororpaHHUKH, H300pakKeHHe TPOCTEHIIINX MPOCTPAHCTBEHHBIX 1 13
¢buryp, HecymecTBYIOIHNX 00HEKTOB

5 MHororpaHHUKH, H300pakeHHe TPOCTEHIIINX MPOCTPAHCTBEHHBIX 1 14
¢buryp, HecymecTBYIOMNX 00OHEKTOB
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEICTBUS U3 HUX 1 19
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEICTBUS U3 HUX 20
AKCHOMBI CTEpEOMETPHUH U NIEPBBIE CIEACTBUSA U3 HUX. CrOCOOBI

9 3aJaHus OPSAMBIX U IUIOCKOCTEN B pocTpaHcTBe. O003HAUEHUS 1 21
MIPSIMBIX U IIJIOCKOCTEMN

10 N300pakeHue ceueHuit mupamMuIsl, Kyda v Ipu3Mbl, KOTOpPBIE 1 26

MPOXOJAT uepe3 ux péopa. Mzobpakenue nepeceyeHus




MIOJIY4YEHHBIX IUIOCKOCTEN. PackpaimBaHue OCTPOEHHBIX
CEYECHMI pa3HbIMU LIBETaMU

11

N300pakeHue ceueHuit mupaMuIsl, Kyda v IpU3Mbl, KOTOpPBIE
MPOXOJAT uepe3 ux péopa. Mzobpaxkenue nepeceyeHus
MIOJIY4YEHHBIX IUIOCKOCTEMN. PackpaimBaHue OCTPOEHHBIX
CEUEHUH pa3HbIMU IIBETAMU

27

12

N300pakeHue ceueHuit mupaMuIsl, Kyda v Ipu3Mbl, KOTOpPBIE
MPOXOJAT uepe3 ux péopa. M3zobpaxkenue nepeceyeHus
MIOJIY4YEHHBIX IUIOCKOCTEN. PackpaimBaHue OCTPOEHHBIX
CEUEHUH pa3HbIMU IIBETaMU

28

13

N300pakeHue ceueHuit mupaMuIsl, Kyda u Ipu3Mbl, KOTOpPBIE
MPOXOJAT uepe3 ux péopa. Mzobpaxkenue nepeceyeHus
MIOJIY4YEHHBIX IUIOCKOCTEN. PackpaimmBaHue OCTPOEHHBIX
CEUEHUH pa3HbIMU IIBETaMU

3.10

14

Mertoa cnenoB Ui HOCTPOCHUS CEUEHUH

15

Merton crnenoB Juist TocTpoeHus ceueHuil. CBoicTBa nepeceyeHnit

MIPSIMBIX U IIJIOCKOCTEN

16

Merton crnenoB Juist nocTpoeHus ceueHuil. CBoicTBa nepeceyeHn it

MIPSIMBIX U IIJIOCKOCTEMN

10

17

ITocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKam Ha
p€6pax. Co3naHue BHIHOCHBIX YEPTEXKEN U 3aMKCh I1aroB
IIOCTPOCHUS

11

18

ITocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToUKam Ha
p€6pax. Co3naHue BHIHOCHBIX YEPTEkKEN U 3aMKCh I1aroB
IIOCTPOCHUS

12

19

ITocTpoenue ceuenuii B mupamuie, Kyoe no TpéM TouKam Ha
p€6pax. Co3nanne BHIHOCHBIX YEPTEXKEN U 3aMKCh I1aroB
IIOCTPOCHUS

17




20

ITocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToUKam Ha
p€6pax. Co3nanue BHIHOCHBIX YEPTEkKEN U 3aMKCh 11aroB
IIOCTPOCHUS

18

21

IToBTOpenue mannmerpun: Teopema 0 MPONOPLHHOHATBHBIX
otpe3kax. [logoOue TpeyronbHUKOB

19

22

[ToBTopenue nnanumerpun: Teopema Menenas. Pacuersl B
CEUYEHHUAX Ha BBIHOCHBIX uepTexkax. Micropus pa3BuTus
IJIAHUMETPUU U CTEPEOMETPHUH

24

23

KonTponabHas padora "Axkcromsl crepeomerpun. Ceuenus"

25

24

B3auMHOe pacnoiokeHue IpsMbIX B IIPOCTPAHCTBE.
CkpemuBatoniuecs npsmele. [Ipu3sHaky ckpemmBarommxcs
npsMmbIX. [TapamiensHble IpsiMbIe B IPOCTPAHCTBE

26

25

Teopema 0 CylecTBOBaHUU U €IMHCTBEHHOCTH MPSIMOU
NapaJuIeJIbHOM TAaHHOU MPSMOM, POXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAllleW Ha TaHHOM npsiMoi. Jlemma o
MIEPECEUCHNH NapAJUIEIIBHBIX IPSIMBIX IIOCKOCTHIO

7.11

26

[TapamienpHOCTB Tpex NpsMBbIX. TeopeMa 0 TPEX mapaiesIbHbIX
npsiMbIX. TeopeMa 0 CKpeUIMBaIOIIMXCS IPSIMbBIX

27

[TapannensHoe npoektrpoBanre. OCHOBHBIE CBOMCTBA
NapauIeIbHOrO MPOEKTHUpoBaHus. 1300paxxeHne pa3Hbix Gpuryp B
MapaJuIeIbHON IIPOEKIUH

28

I{enTpanpHas TpoeKLUs. YTO0JI ¢ COHAIIPABIEHHBIMH CTOPOHAMM.
Yros Mex Iy IpsSMBIMU

14

29

3agauu Ha JOKA3aTeNnbCTBO U UCCIEN0BAaHHE, CBA3aHHBIE C
PacroJIo’KEHUEM IPSMBIX B IPOCTPAHCTBE

15

30

ITonasarus: napauiCibHOCTb HpSIMOfI " IUNIOCKOCTHU B ITPOCTPAHCTBE.

[Tpu3Hak mapamieabHOCTH MpsIMON U TuIockocTH. CBoMicTBa
MapaJuIEIbHOCTH IPSIMOU U INIOCKOCTH

16




FGOMCTpI/I‘-IeCKI/IC 3aJa41 Ha BBIYUCIICHUEC U JOKa3aTCIbCTBO,

31 CBSI3aHHBIE C MTAPAJUIEIBHOCTBIO MPSIMBIX U INIOCKOCTEU B 21
IIPOCTPAHCTBE

39 [TocTpoenue ceueHus, MPOXOIAIIETO Yepe3 JaHHYIO MPSAMYIO Ha 22
4YepTeKe U MapaLICILHOTO APYron mpsMoi. Pacyér oTHOImEHU I

33 [TapamienpHas npoekuus, IPUMEHEHUE 171l IOCTPOEHHUS CEUEHUM 23
KyOa u napayuenenunena. CBoiicTBa napajieienuneaa U npu3Msl

34 [TapannenpHble MuockocTU. [Ipu3HaKK MapaiaenbHOCTH IBYX 28
II0CKOCTEN
TeopeMa 0 napayuIeIbHOCTH U €IMHCTBEHHOCTH IIJIOCKOCTH,

35 MPOXOSIEN YEPE3 TOUKY, HE MTPUHAIICKALLYIO JTaHHOU 29
IIJIOCKOCTH U CIICACTBUS U3 HEE
CpoiicTBa napasuieabHbIX MJIOCKOCTEN: O MapajyIeIbHOCTH

36 IIPSIMBIX TIEPECEUEHUs IIPH NIEPECEUCHUH JIBYX NapaJUIEIbHbIX 30
IJIOCKOCTEMN TPEThben
CpolicTBa napauieabHbIX IJIOCKOCTEN: 00 OTpe3Kax

37 NapaJuIeIbHBIX IPAMBIX, 3aKIIOUEHHBIX MEX/1y MapaJljieIbHbIMU £ 19
IJIOCKOCTSIMU; O MTEPECEUEHUH NMPSAMOIL ¢ IBYMs MapalljieIbHbIMU
IUIOCKOCTSMU

38 [ToBTOpenue: Teopema [Mudaropa Ha mIockocTu 6

39 [ToBTOpEHUE.: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYrOJIbHUKA 7

40 CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO Mapajuiesienune1a 12

41 Boluncnenue 1auH 0Tpe3KoB B KyOe U IPSIMOYTOJIbHOM 13
napasuieJenunesie

42 IlepnieHqUKYISIPHOCTD NPSAMOM U INIOCKOCTH. [Ipu3Hax 1
NEPHEHIUKYIIPHOCTH MPSMON U MJIIOCKOCTH

43 [IepnieHqUKYISIPHOCTD NPSAMOM U TIOCKOCTH. [Ipu3Hax 19

NEPHUCHAUKYIAPHOCTH HpﬂMOﬁ " IJIOCKOCTH




Teopema 0 CylIeCTBOBaHUU U €IMHCTBEHHOCTH IIPSIMOM,

44 MIPOXOJALICH Yepe3 TOUKY ITPOCTPAHCTBA U NEPIICHIUKYIISIPHON K 20
IJIOCKOCTH

45 [TnockocTy U NepneHANKYISIPHBIE UM MIPSIMbIE B MHOTOTpaHHHUKAX 21

46 [TnockocTy U nepneHANKYISIPHBIE UM MIPSIMbIE B MHOTOTPAaHHHUKAX 26

47 [Tepnenaukynsap u HakinoHHad. [locTpoeHne nepneHaANKyspa us3 27
TOYKH Ha MPSIMYIO

48 [Iepnienukyisip u HaknoHHas. [locTpoeHue neprneHuKyspa u3 28
TOYKH Ha MPSIMYIO

49 Teopema o Tpéx nmeprneHauKyspax (mpsmasi u ooOparHasi) 11.01

50 Teopema o Tpéx nmeprneHAuKyIsapax (mpsmasi u ooparHasi) 16

o1 VYTroa MexX 1y CKpelMBaOIIUMHUCS PSIMBIMU 17

59 [Touck neprneHuKyaSIpHBIX MPSAMBIX C TOMOIIBIO 18
MEPHEHIUKYIIPHBIX MNIOCKOCTEH

53 OproroHanabHOE MPOESKTUPOBAHHE 23

54 [TocTpoenue ceuenmii Kyoa, MpU3Mbl, IPaBUIbHON MUPAMUIbI C 24
MIOMOIIBIO0 OPTOTOHAJIBHON MPOEKINH

55 [TocTpoenue ceuenmii Kyoa, MpU3Mbl, IPaBUIbHON MUPAMUIbI C o5
MTOMOIIBIO0 OPTOTOHAJIBHOW MPOEKINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IIJIOCKOCTH. 30
[InockocTy CUMMETpPUI B MHOTOI'PaHHUKAX

57 [Ipu3Hak nepneHauKyIspHOCTH IPSIMOM U INIOCKOCTH KaK 31
CJIEZICTBHE CUMMETPUH

58 IIpaBuiIbHBIE MHOTOIpAHHUKHU. PacyéT paccTOsAHUN OT TOYKH 10 102
IUIOCKOCTH

59 IIpaBusIbHBIE MHOTOIpAHHUKHU. PacyéT paccTOsHUN OT TOYKH 10 6

IJIOCKOCTH




CriocoObl OTyCTUTh NEPIIEHIUKYISAPBI: CHMMETPHS, CABUT TOUKH

00 110 TapAJJIENbHON PSMOUN !

61 CaBur no HenapamieabHON NPSIMON, U3MEHEHUE PACCTOSHUN 8

62 KonrtponpHast padota "B3anmMHOE pacmnonokeHue npsiMbIX U 13
IJIOCKOCTEHN B MpOCTpaHCTBE"
[ToBTOpEHME: YrOa MEX Ty IPSIMBIMU Ha TJIOCKOCTH,

63 TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYrOJIbHUKE, TEOpEMa 14
KOCHHYCOB

64 [ToBTOpEHUE: YrOa MEXy CKPEIIMBAOIIMMUCS MPSIMBIMH B 15
IIPOCTPAHCTBE

65 I'eoMeTpuueckre METOIbl BBHIYMCICHUS YTiIa MEXy IPSIMbIMU B 20
MHOTOTpaHHUKAX

66 JIByrpanHbiii yroj. CBOMCTBO JUHEWHBIX YIJIOB JIByTPAHHOTO yria 21

67 ITepnenukynsapHsie miockoctu. CBoCTBa B3aUMHO 29
NEPHEeHIUKYIIAPHBIX MNIOCKOCTEH
IIpu3Hak nepneHuKyIIpHOCTH IIJIOCKOCTEHR; TEOpEMA O MPAMOU

68 nepeceueHust IBYX IIOCKOCTEH MepIeHANKYISPHBIX TPEThel 27
IJIOCKOCTH

69 [IpsiMoyrobHBIN Mapaienenumnen, Kyo, i3MepeHus, CBOMCTBa 28
IIPSIMOYTOJIBHOTO MTapajulelIeUAIe1a

70 Teopema 0 guaroHanau NPsMOYTOJBHOTO NapaJUIeIeUIENA U 29
CJIEJICTBHE U3 HEE

71 CrepeoMeTpHuueckre U NPUKIAIHbIE 3a]a4l, CBI3AHHBIE CO
B3aMHBIM PACIIOJIOKEHUEM IPSAMBIX U IJIOCKOCTU >03

79 [ToBTOpEHME: CKpELIMBAIOLINECS PSMBIE, TapaJlIeIbHbIE
IUIOCKOCTH B CTaHJIaPTHBIX MHOTOTpaHHUKAX °

73 [Tapa napansenbHbIX IIOCKOCTEN Ha CKPEIINBAIOIINXCS MPSMBIX, 7




PacCTOAHNUEC MCIKAY CKPCUINBAIOIIUMHUCA ITPAMBIMHA B IPOCTBIX

CUTYaLUsAX

74 PaccrositHue OT TOYKH /10 TIIOCKOCTH, PACCTOSIHUE OT MPSIMOH 110 1 1
TUIOCKOCTH

75 Brruucnenmne paccTosiHANA MEXY CKPEIIMBAIOITUMHUCS MPSIMBIMH C 1 13
MOMOIIIBIO TIEPTIEHAUKYIISIPHON TIOCKOCTH
TpéxrpanHblid yroj, HEPaBEHCTBA I TPEXTPAHHBIX YIIIOB.

76 Teopema [Tudaropa, TeopeMbl KOCHHYCOB U CHHYCOB IS 1 14
TPEXTPAHHOTO yIila

77 DneMeHThI c(hepruIeCcKOi TeOMETPHUH: T€0Ie3UUECKHUEe IMHUMA Ha 1 19
3emie

78 Kontponbnas padota "Yribl u paccrosHus' 1 20

79 CucremaTtu3zanus 3HaHul "MHOTrOrpaHHUK U €70 3JIEMEHTHI 1 21

80 [Mupamuna. Buasl nupamun. [lpaBunpHas nupamuaa 1 4.04

81 IIpusma. IIpsamas u HaknoHHas npusmel. [IpaBuibHas npusma 1 9

82 [Tpsmoii mapasienenumnesa, TpSMOYTOJIbHBINA TapajieNenumes, Kyo 1 10

83 Brinykiible MHOTOrpaHHuKH. Teopema Ditnepa 1 11

84 Brinykiibie MHOrorpaniuku. Teopema Diinepa. [IpaBunbHble U 1 18
MOJTYIIPABHIIbHBIE MHOTOT PAHHUKH

85 KonrtponsHast pabora "MHOrOrpaHHUKH" 1 19

86 [TonaTHE BEKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE 1 20

87 CymMMa BEKTOpOB 1 30

88 Pa3zHocTh BekTOpOB 1 30

89 [TpaBwiio mapanenenurena 1 7.05

90 YMHOKEHHE BEKTOPa Ha YHUCIIO 1 7

01 Paznoxenne BekTopa 1o 60a3zucy Tpéx BEKTOPOB, HE JISKAITUX B 1 8

OJHOU IIOCKOCTH




92 CkansipHO€ MTPOU3BEICHUE 1 14
93 Brruucnienue yriza Mexy BEKTOpaMH B IIPOCTPAHCTBE 1 15
94 [Tpocreiitme 3a1a4n ¢ BEKTOpaMu 1 15
95 [Tpocreiinme 3a1a4n ¢ BEKTOpaMu 1 16
96 [Tpocreiinme 3a1a4n ¢ BEKTOpaMu 1 16
97 [IpocrTeiimme 3aqaun ¢ BEKTOpaMu 1 21
98 O06o00mIeHne U cucTeMaTu3aIus 3SHAaHUK 1 21
99 O06o0mIeHrne U cucTeMaTH3aIus 3HAaHUN 1 22
100 [Tpomexyrounas arrectanus B opMe KOHTPOJIBHON pabOTHI 1 23
101 [Tpomexxyrounas artecTanus B (popMe KOHTPOJIHLHON paOOTHI. 1 28
102 O06o0mIeHne U cucTeMaTu3aIus 3SHAaHUN 1 29
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102

VYueOnuk «I'eomerpus 10-i kiace, yrnyOneHHbl ypoBeHb». Mep3insk A.I'. u npyrue.Mocksa, «IIpocBemenue», 2023
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