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HOACHUTEJIBHAA 3AIINCKA

['eomeTpus siBIsgeTcs OJHUM M3 0a30BBIX KypCOB Ha yPOBHE CPEIHEro
obmero oOpa3oBaHMsI, TaKk Kak OOECHeuyrnBaeT BO3MOXKHOCTh U3yUCHHUS

JTUCUUTIINH €CTECTBEHHO-HAYYHOU HaIIPaBJICHHOCTH U T[PEIMETOB
ryMaHUTapHOTO 1ukia. [IoCKONbKy TO0THYEeCcKOe MBIIUIeHHE, (hopMUpyemMoe npu
U3y4yeHUH  OOydYaroUMMUCA  TOHSATUMHBIX  OCHOB  TIE€OMETPUHM,  IpH

JI0KA3aTeIbCTBE TEOPEM M TIOCTPOCHHH IIETIOYKH JTOTUYECKUX YTBEPKIACHUN MPU
pEIICHNN TeOMETPUUYECKUX 3a/1a4, YMEHHE BBIIBUTATh U OMPOBEPTATh TUIIOTE3BI
HETIOCPEICTBEHHO HWCIIOJIB3YIOTCS TMPU PEHICHUH 3a/lad e€CTECTBEHHO-HAYyYHOTO
IIMKJIA, B YACTHOCTH (PU3NIECKUX 3aJad.

[Henp ocBoeHuss mporpamMmbl ydeOHoro kypca «['eomerpus» Ha
yriayO0Ja€HHOM  ypOBHE —  pa3BUTHE HMHIUMBHUIYAIbHBIX  CIIOCOOHOCTEU
oOydamImuxcs MpU W3YYEHUU TEOMETPHUM, KAaK COCTaBIISIONIEH MNpeIMETHOM
obnactu «MartemaTuka u HHPOpMaTHKa» uepe3 oOecrneyeHUEe BO3MOKHOCTH
npuoOpeTeHus U UCMHOJIb30BaHUA OoJiee MTyOOKUX NeOMETPUYECKUX 3HAHUM U
JNEUCTBUM, cHenupUIHBIX TEOMETPUH, U HEOOXOIMMBIX [JIs YCIEHIHOTO
npoeCCUOHANbHOTO  00pa3oBaHMsi,  CBSI3AHHOIO  C  HCMOJIb30BAHUEM
MaTeMaTHKH.

[IpuopureTHpIMU 3alauaMH Kypca T€OMETPHUHM Ha yriyOJIE€HHOM YpOBHE,
PACHIUPSIONIUMH U YCUIUBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCS:

paciIupeHre NpeiCTaBlIeHuss 0 TEOMETPHUH KaK YaCTH MUPOBOU KyJIbTYpPHI
U GOpPMUPOBAHNE OCO3HAHUS B3aUMOCBS3U TEOMETPHUH C OKPYIKAIOIIUM MUPOM;

dbopMuUpOBaHHE TPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTYypax Kak o
BOKHEUIINX MaTeMaTUYECKUX MOJENIAX, MO3BOJISIIONIUX OMHCHIBATh U M3Yy4yaTh
pa3Hble SIBICHUS OKPYJKAIOIIETO MHUpa, 3HAHHWE MOHSATUWHOTO armapara IIo
pazneny «CrepeoMeTpusi» yueOHOTO Kypca reOMETpUH;

dbopMupoBaHHEe  YMEHHS  BJIaJeTh  OCHOBHBIMH  TOHSATHUSMH O
NPOCTPAHCTBEHHBIX (PUTypaXx W HUX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE WX TIPUMEHSTh, YMEHHS JOKa3bIBaTh TEOPEMBI U HAXOJUTh
HEeCTaHJapTHBIE CIOCOOBI PEIIeHHUs 3a/1a4;

dbopMupoBaHME yMEHHS pAaclo3HaBaTh Ha YepTeXax, MOAENSIX U B
peaTbHOM MHUpPE MHOTOTPAaHHUKM ¥ Tela BpalleHHs, KOHCTPYHPOBATh
T€OMETPUYECKHE MOJIEIIH;

dbopmupoBanue MOHUMAHUS BO3MOKHOCTH aAKCMOMATHYIECKOTO
MIOCTPOCHHUS MaTeMaTHYeCKUX Teopuid, (OPMUPOBAHWE TMOHWUMAHUS POJHU
aKCMOMAaTHKH TPU MPOBEJICHUU PaCCYKICHUM;

dbopMUpOBaHUE YMEHUS BIIaJIETh METOJAMM J10KA3aTEIbCTB U aIrOPUTMOB
pelIeHusi, yMEHUsI UX NPUMEHSTh, MPOBOJUTH JIOKAa3aTEIbHBIE PACCYXKICHUS B
XOJ€ pEIICHUS CTEPEOMETPUUECKHX 3aJad W 3aJa4 C M[PaKTHYEeCKUM
COJZIepIKaHUEM, dbopmMupoBaHue MPEICTaBICHUS 0 HEOOXOJUMOCTH
JI0Ka3aTeNbCTB TNpH OOOCHOBAHMHM MAaTEMATUYECKUX YTBEPKIACHUM U POJHU
AKCMOMATHKH B MPOBEJACHUH JEAYKTUBHBIX PACCyKICHHUIA;

pa3BUTHE U COBEPUICHCTBOBAHWE WHTEUIEKTyaIbHBIX M TBOPUYECKHX
crocoOHoCTEMN oOyuarommxcs, MMO3HABATENbHOU aKTUBHOCTH,
UCCIIEIOBATENIbCKUX YMEHUI, KPUTUUHOCTH MBIIUICHUS, UHTEpeca K U3YUCHUIO
T€OMETPHUU;

dbopmMupoBanue (GyHKIMOHATBHON TPaMOTHOCTH, peeBaHTHOM
T€OMETPUU: YMEHHsI PAClo3HaBaTh MPOSIBICHUS TEOMETPUYECKUX TOHSITHUM,
00BEKTOB M 3aKOHOMEPHOCTEH B pPEAIbHBIX J>KU3HCHHBIX CHUTYallUSX W TIPH
U3yYEHUW JPYTUX YyYEOHBIX TMPEAMETOB, TPOSBICHUS 3aBUCUMOCTEH W



3aKOHOMEPHOCTEH, MOJCIUPOBAHUS PEAIbHBIX CHUTyallui, HCCIICIOBaHHUS
MOCTPOCHHBIX MOJENICH, HHTePIIPETAIIMH TTOJTYYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMU COJIepKaTeIbHBIMU JTUHUSIMH y4eOHOTO Kypca «I'eomeTpusi»
B 10-11 xnaccax sBusitorcsi: «IIpsiMble W TJIOCKOCTH B MPOCTPAHCTBEY,
«Mmnororpannukn», «Tena BpameHus», «BekTtopel HW KOOpAWUHATHI B
NPOCTPAHCTBE», «J|BMKEHUS B MPOCTPAHCTBEY.

Cdopmynupoannoe o ®I'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH
HOHATUSIMI, PEJIEBAHTHBIMUA T€OMETPUM Ha YIIyOJIEHHOM YpOBHE OOy4YEeHUs B
10-11 xmaccax, OTHOCHTCSI KO BCEM COJEP KaTEIbHBIM JTUHUAM YU4eOHOTO Kypca,
a (opMHupoBaHHE JIOTUYECKUX YMEHUH pachpeienseTcss He TOJbKO IO
COJep)KaTeIbHbIM JIMHUSM, HO H 10 TojgaM oOyudeHus. ConepxaHue
o0pa3oBaHusl, COOTBETCTBYIOIIEE NPEIMETHBIM  pe3yJibTaTaM  OCBOCHUS
Q®enepanbHoil pabouell MpOrpaMmbl, paclnpeneinéHHbIM M0 TrojgaM oOyueHus,
CTPYKTYpUPOBaHO  TakuM  0Opa3oM, YTOObBI KO BCEM  OCHOBHBIM,
NPUHIMIIHATBHBIM BOTIpOcaM oOyuaroniuecs: oOpaiaiuch HEOAHOKPATHO. DTO
MO3BOJIIET OPraHU30BaTh OBJIAJICHUE TE€OMETPUYECKUMH TMOHSATUAMHU U
HaBbIKAMU TOCIEA0BATEIbHO M TMOCTYINATENIbHO, C COOJIOJICHUEM MPUHIUIA
NPEEeMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYAaTh B OONIYI0 CHUCTEMY
F€OMETPUUYECKHUX TMPEACTaBICHUN OO0ydYaromuxcs, pacliupsiss U yrayonsis eg,
00pa3yst MpOYHbIE MHOXKECTBEHHBIC CBSI3H.

[Tepexos kK U3yUEHHUIO TEOMETPUU HA YII1yOJIEHHOM YPOBHE MMO3BOJISIET:

co3math ychuoBus s auddepeHmanuu  00ydeHHs, TMOCTPOSHUS
WHIVBUAYAIBHBIX 00pa3oBaTeNbHBIX MPOTPAMM, OOECHEeUHTh YriayOn€HHOE
U3y4YeHUE TeOMETPUU KaK COCTaBIAIONIEH yuyeOHoro npenmera «MaremaThkay;

MOJATOTOBUTh OOYYaIOIMMUXCA K TPOJOJKEHUIO M3YUYCHHUS MaTEeMaTUKU C
y4€ToM BbIOOpa Oyayiiei mpodeccun, obecrneurBasi MPEeEeMCTBEHHOCTh MEXIY
o01muM 1 podeccHoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenune yueOHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
otBoauTcsa 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Hegento), B 11 kimacce —
102 yaca 3 yaca B HEJICITIO).



COILEP KAHUE OBYUYEHUA
10 KVIIACC

IIpsiMbIe ¥ MJIOCKOCTH B MPOCTPAaHCTBE

OcHOBHblE TIOHATUS cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCHMOMAaTWYeCKOM IIOCTPOECHUU CTEPEOMETPUM:
AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HHUX.

B3auMHOE pacnoyioKeHUe MpsSMBIX B NPOCTPAHCTBE: IEpECEKaroluecs,
napajuieNbHblE M CKpeluBaromuecs npsiMmble. [Ipu3Haku CKpeluBarOmUXCs
npsAMbIX. [lapannenbHOCTP TPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
[apajuIeJIbHBIE TPSIMbIE B IPOCTPAHCTBE, IAPAJUICIIBHOCTh TPEX IPAMBIX,
[ApaJUICIbHOCTh NPSIMOM M IUIOCKOCTU. IlapamnenbHoe UM LEHTpaibHOE
npoeKTUpoBanue, uzodpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapajljieIbHOIO
npoekTupoBanus. M3o0paxeHue ¢Guryp B MmapauieibHOM MPOEKIMHU. YTIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, YTOJ MEXAY NPSAMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEM:  IApajUIeNIbHbIE  IUIOCKOCTH,  CBOWCTBA
napajienbHbIX TUIocKOCcTel. [lpocteiinie npocTpaHCTBEHHBIE (QUTYPHI Ha
IUIOCKOCTH: TETPajdAp, NapajuleenuIes], IOCTPOCHUE CEYCHUN.

[leprieHIUKYIAPHOCTD NPAMOW U IUIOCKOCTH: NMEPHEHAUKYISPHBIC TIPSIMBIE
B IPOCTPAHCTBE, MPSIMbIE NMAPAJUICIbHBIE U NEPIECHIUKYJISIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPIECHIUKYISAPHOCTH NPSIMOM M IUIOCKOCTH, TE€OpeMa O MNpsIMOM
NEPIEHAUKYJISIPHON IJIOCKOCTH. OpToroHanbHOE IIPOEKTUPOBAHUE.
[lepneHauKynssp YW HAKIOHHBIE: pPACCTOSIHUE OT TOYKU JIO0 IUIOCKOCTH,
paccTosHUe OT MPAMOM 10 IUIOCKOCTH, MPOEKUUs (Urypbl Ha TUTOCKOCTb.
[leprieHIUKYIAPHOCTh IUIOCKOCTEW: TPU3HAK TMEPIEHAUKYJSPHOCTH JIBYX
miockocTer. Teopema o TpEX NEPIEHAUKYIApax.

VYIiibl B MPOCTPAHCTBE: YIOJ MEXAY MPAMOUW M INIOCKOCTBIO, IBYTPaHHBIN
yroJI, JWHEWHBIM yroJl ABYIPAaHHOIO yria. TpEXTpaHHBII MU MHOTOTPAaHHBIE
yrabl. CBOWCTBA IJIOCKUX YTJI0B MHOTOIPAHHOTO yria. CBOMCTBA IUIOCKHUX H
JNBYTPAaHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUIS
TPEXTPAHHOTO yIJIA.

MHoOTrorpaHHMKH

Bunbpl MHOTOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, MpsiMasi UM HAKJIOHHAs NpHU3Mbl, OOKOBass W IMOJHAs MOBEPXHOCTh
npusMsl. [lapannenenunen, npsAMOYTOJIbHBIA NapaJUIEIENUNE] U €r0 CBOKCTBA.
Kparuaitiune 1yt Ha TMOBEpXHOCTM MHOTOIpaHHHMKA. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamupa: Nn-yronpHas nupamupa,
npaBwibHas M yceu€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHei
NpaBWIbHOM nupaMujbl. [IpaBuibHbIE MHOTOTPAHHUKH: MPAaBWIbHAS MPU3Ma U
NpaBWIbHAs NUpaMUa, NpaBUIbHAs TPEYTroJjbHAas NUPAMUIA U IPABWIbHBIN
teTpadap, KkyO. IlpeacraBieHue o MpaBUIBHBIX MHOTOTPaHHHMKAaX: OKTa’dp,
JOJEKAd AP U UKOCAdP.

Boruucrnienne »1eMEHTOB MHOTOTPAaHHHMKOB: pPEOpaA, OUAroHai u, YIJIbL
[Tnomans OGOKOBOW MOBEPXHOCTU U TOJHOW MOBEPXHOCTH MPSIMON TPU3MBI,
IUIOLIab OCHOBAHMUH, TeopeMa O OOKOBOW MOBEPXHOCTU NPSIMOM TNPU3MBIL.
[Imomags OGOKOBOUM TMOBEPXHOCTH M TMOBEPXHOCTU MPABUIBHOW MHPAMUIBI,
TeopeMa O IUIOIIAAN YCEUEHHOW ITMPaMUIbI.

CummMmerpusi B TOPOCTPAHCTBE. OJIEMEHThl CUMMETPUM IPABUIbHBIX
MHOTOTPaHHUKOB. CHUMMeETpUs B NpPaBUIbHOM MHOTOTPAHHUKE: CHUMMETpUs



napajuIeJenunea a, CUMMETPUs NPaBWIbHBIX NPHU3M, CUMMETpPHUS MPaBUIbHOU
NUpaMUJbL.

BekTopbl M KOOPAUHATHI B POCTPAHCTBE

[ToHsATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPAaBJIEHHbIE U MPOTHUBOIOJIONKHO
HaIIPaBJICHHBIE BEKTOpPHL. PaBeHCTBO BEKTOPOB. JleWCTBUS € BEKTOpaMu:
CJIIO’)KCHHE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXKCHHE
BEKTOpa Ha uucio. CBOMCTBa CIIOKEHUA BEKTOPOB. (CBOWCTBA yMHOMXEHUS
BeKTOpa Ha  4yucino. [lomatme  KomiutanapHele  BeKTOpbl.  IIpm3Hak
KOMIUTAHAapHOCTH TpEX BeKTOopoB. [IpaBmno mnapannenenunena. Teopema o
PAa3JIOKEHUU BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BekTopaMm. [IpsmoyronbHas
cucreMa KoopauHar B mnpocrtpaHcTtBe. Koopaunatel BekTopa. CBA3b MEXIy
KOOpPAMHATAMHU BEKTOpPA M KOOPAMHATAMM TOYEK. YTOJ MEXKIY BEKTOPAMHM.
CkaisipHOE IPOU3BECHUE BEKTOPOB.
11 KJIACC

Tesia BpauieHus

[TonaTusi: UMIMHApPUYECKAsE IMOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTb,
chepuueckass MOBEPXHOCTh, oOOpasylnue mnoBepxHocTed. Tena BpallleHuUs:
IMWINH]IP, KOHYC, YCEUEHHBbIM KOHyC, cdepa, map. B3aumHoe pacmnonoxeHue
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Tten
BpaleHus: Ha TuiockocTH. Pa3BépTka muinHapa u konyca. Cummerpust chepsl U
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NpsIMOYTOJIBHOTO TMapajuiesienunena u cienctsus u3 He€. OOBEM mpsMoil u
HAKJIOHHOW TMpPU3MBI, [WIUHApa, OUpaMuabl W KoHyca. OOBEM 1mIapa wu
IIApOBOTO CETMEHTA.

KoMOuHanmu Ten BpalieHus W MHOTOTpaHHUKOB. IIpusma, BrmmcaHHas B
IWINHIP, ONHCaHHas okoJyio mwiuHApa. llepeceuenune cdepsl u 1mapa c
wiockocThro. Kacanue mapa u cdepsl miockocteio. [loHATHE MHOTOTrpaHHHKA,
ONMCAHHOTO OKOJIO c(epbl, cepbl, BIMCAHHON B MHOTOIPAHHUK WJIU TEJIO
BpalIeHUsl.

[Inomaas MOBEPXHOCTH LMJIMHAPA, KOHYCA, IIouaab chepbl U €€ yacTeu.
[TonoOue B mpoctpanHcTBe. OTHOIIEHHME OOBEMOB, TUIOMIAACH MOBEPXHOCTEH
noaoOHbIX Quryp. IlpeobpazoBanue nonodus, romoteTus. Pemenue 3agad Ha
IUIOCKOCTH C UCHOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoenne cedyeHuid MHOTOTPAHHUKOB U TeJl BpAICHUS: CEYEHUS
mIMHApa (MapauieibHO W MEPHEHAUKYJISIPHO OCH), CEYEHHs KOHyca
(mapanijenbHble OCHOBAaHUIO M MPOXOJAIINE Yepe3 BEpIIMHY), CEUEHHs Iapa,
METOAbl TOCTPOCHUS CEUEHUH: METOJI CJIeAOB, METOJ BHYTPEHHErO
NPOEKTUPOBAHUS, METOJI MIEPEHOCA CEeKYIIEH TIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTtBe. Omnepanuu  Haja BekTopamu. BekropHoe
yMHOXEHUE BEKTOpoB. CBOICTBa BEKTOPHOTO yMHOXeHUs. [IpsmoyronbHas
cUCTeMa KOOpJAWHAT B TmpocTtpancTBe. KoopawHatbl BekTopa. PazmoxeHue
BekTOopa 10 ©Oasucy. KoopIuHAaTHO-BEKTOPHBI METOJ] TMpPU  PEIICHUU
T€OMETPUUECKHX 3a/1ad.

JBMKEHUs] B IPOCTPAHCTBE

JIBmkenust mpocrpancTBa. Otoopaxkenus. J[BMKeHHUST U paBEHCTBO (GUTyp.
OOmue cBoiicTBa JABWKEHUW. BuUIbI JBWKEHHIA: TapajjielbHbIA IEepeHocC,



ICHTpAIbHAS CHMMETPHS, 3€pKaJbHAsS CHMMETPHS, TIOBOPOT BOKPYT TPSIMOIA.
[IpeoOpazoBanus noao0ws. [Ipsmas " chepa Diinepa.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATBI

1) rpa:xxaaHcKoe BOCIIUTAHUE:

cOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMH  OOydYaromierocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHMCKOro 00IlecTBa, MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaX ()YHKIMOHUPOBAHUS PA3NIUUYHBIX CTPYKTYD, SABICHHIM,
npoleayp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JAPYroe), yMEHHE
B3aUMO/JICVCTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIMSAMU U HA3HAUYCHHUEM;

2) naTpMOTHYECKOEe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTh POCCUICKON TPax)AaHCKON HICHTUYHOCTH, yBaKECHUS
K MPOLIJIOMY U HAaCTOSIIEMY POCCHUKMCKON MAaTE€MAaTHUKH, IEHHOCTHOE OTHOILIICHHUE
K JOCTW)XKEHUSAM POCCUMCKMX MAaTEMaTUKOB M POCCHUHWCKOM MaTEMaTU4YECKOM
IIKOJIBI, MCIOJb30BAaHUE 3TUX AOCTHKEHUM B APYTUX HayKaxX, TEXHOJIOTHUAX,
chepax SIKOHOMHUKH;

3) AYXOBHO-HPaBCTBEHHOE BOCIHTAHHUE:

OCO3HAHHE JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJja,
cOPMUPOBAHHOCTh,  HPABCTBEHHOTO  CO3HAHHWS, JOTUYECKOTO TMOBEICHMUS,
CBSI3aHHOTO €  NPAaKTMYECKUM  TNPUMEHEHUEM  JIOCTIDKEHHM HayKu U
NEATEIbHOCTbIO  YUYEHOTO, OCO3HAaHME JIMYHOTO BKJaJa B MOCTPOCHHUE
YCTOMYMBOTO OYyIyIIErO;

4) acTeTHYecKOEe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIECHHE K MHPY, BKIIOYAs ICTETUKY MaTEMaTU4YECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELLIEeHUN, paccyXIeHuH,
BOCIIPUMMYHUBOCTh K MAaTEMaTUYECKUM aCIEKTaM Pa3IUYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnUTAHME:

chOpPMHUPOBAHHOCTh yMEHHSI TPHUMEHATh MaTEeMaTHYeCKWe 3HAHHUSA B
UHTEpecax 3A0poBoro u Oe3omacHOro oOpa3a KU3HH, OTBETCTBEHHOE
OTHOILIEHHE K CBOEMY 3J0pPOBbIO (30pOBOE NHUTAaHHE, COATAHCHUPOBAHHBIMI
PEKUM 3aHSATUNA M OTIbIXa, peryJyisipHas (pusanyeckas aKTUBHOCTH), (PU3UUECKOE
COBEpIICHCTBOBAHUE pu 3aHATUAX CIIOPTUBHO-0310POBUTEIILHOM
NEeSTENbHOCTBIO;

6) TpyaoBOE BOCIUTAHUE:

TOTOBHOCTb K TpPYZy, OCO3HAaHUE IIEHHOCTU TPYJIOJIIO0Us, HMHTEpEeC K
pasnuuHbiM  chepaM  TPOPECCHOHATBHOU  JEATEIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M e€ MPWIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynyuield mpodeccud U pealu30oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh W  CHOCOOHOCTP K  MareMaTH4YecKOMY oOOpa3oBaHHI0 U
caM000pa30BaHUI0 HAa MPOTSHKEHUH BCEM JKWU3HHU, TOTOBHOCTh K AKTUBHOMY
YYacCTHUIO B PEIICHUH MPAKTUUECKUX 337a4 MATEMaTUYECKOW HAMPABIECHHOCTH;

7) 3K0J10rH4ecKO€e BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTHUECKOW KYJbTYpbl, TNOHHUMAaHHUE BIIHSHUS
COLMATbHO-DKOHOMHMUYECKUX  MPOLECCOB HA  COCTOSIHUE MOPUPOJHOM U
COIMAJIBHOM Cpeflbl, OCO3HAaHUE TJIOOAIBHOTO XapakTepa HSKOJOTHUYECKUX
npoOJieM, OpUEHTAlUA HA MMPUMEHEHUE MATEeMAaTHYECKUX 3HAHUM JUIsl pelleHUs
3a/1a4 B 00J1aCTU OKPY’KArOUIEH Cpeilbl, INIAHUPOBAHUE TOCTYIIKOB M OLEHKU UX
BO3MOYKHBIX TTOCJIEACTBUN ISl OKPYIKAIOIIEH CPEbL;



8) HeHHOCTH HAYYHOTO0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHsI HAYKH W  OOIISCTBEHHOW TPAKTUKW, IMOHUMaHHUE
MaTeMaTHIeCKOd HayKH Kak c(epbl 4eTOBEYECKOW NEeATEeIbHOCTH, ITAloB e
pPa3BUTUS W 3HAYUMOCTH JUJISS PAa3BUTHS LMBUIM3AINN, OBJIAJCHHUE S3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOW KYJIbTYpOW Kak CPEICTBOM IO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO W HCCIEAOBATEIBCKYIO IESTEIHHOCTD
WH/IUBUyaJIbHO ¥ B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIbTATDHI

Ilo3HaBaTebHbIE YHHBePCAJbHbIE Y4eOHbIe AeiCTBUS

ba3oBble Joruyeckue aeiicTBUA:

BBISIBIISITH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTUYECKUX
O00OBEKTOB, TMOHATHHA, OTHOUIEHUH MEXIy MNOHATUAMH, (HOPMYIHUPOBATH
ompeieTeHuUs MOHSITHUH, yCTaHaBJIUBATh CYI1I€CTBEHHBII MpU3HAK
KiaccuuKalud, OCHOBaHMUS JJisi OOOOIIEHHST W CpPaBHEHHUS, KPUTEPHUH
IPOBOJAMMOTO aHAIHN3a;

BOCIIpUHUMATh, (HOPMYJHUpPOBaTH U  MNPeoOpa3oBBIBATh  CYXKICHUS:
yTBEPIUTEIbHBIC U OTPUIIATETIbHBIE, €IMHUYHBIC, YACTHBIC U 00IIIHe, YCIOBHBIC;

BBISIBIISITh ~ MaTeMaTHMYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeuns B (akTax, JaHHBIX, HAOTIOMCHUAX U YTBEPKICHUSIX, MpeJjiarath
KPUTEPUH JIsl BBISIBIICHUS 3aKOHOMEPHOCTEN ¥ IPOTHBOPEUMIA;

JienaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUCHUH TI0 aHAJIOTHH;

IPOBOJIUTH CaMOCTOSITEILHO JI0Ka3aTeNbCTBA MaTeMaTUIeCKUX
yTBEPXKACHUN (TpsIMBIE W OT TPOTHBHOTO), BBICTPAWBATh apPTyMEHTAIIMIO,
NPUBOAUTH TNPUMEPbl W KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS Y BBIBOJIBL;

BBEIOWpATh CIOCOO perieHus ydeOHOW 3amaun (CpaBHMBATh HECKOJBKO
BApMAHTOB  pEIICHUs, BBHIOWpATh HauboJee TNOIXOMSAMMA C  y4ETOM
CaMOCTOSITEIBbHO BbIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciegoBaTebCKue AeMCTBUSA:

UCIOJIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMysMpoBaTh  BOMPOCH,, (UKCHUPYIOIIHE MPOTHUBOpPEUHE, MpodIeMy,
yCTaHaBJIMBaTh UCKOMOE WM JaHHOE, (OpMHUpPOBATh TUIIOTE3Y, apTYMEHTUPOBAThH
CBOIO MMO3UIINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEILHO CIUTAaHUP OBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAaHUE M0 YCTAaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OObEKTa,
SBJIEHUS, TMpOIECcca, BBIIBICHUIO  3aBUCUMOCTEH  MEXKIYy OOBEKTaMH,
SIBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITeTLHO (POPMYIHUPOBATH OOOOIIEHUSI U BBIBOJIBI MO pe3yJibTaTam
NpOBEAEHHOTO  HAOJIOAEHUS, HWCCIEAOBaHUS, OIICHMBATh JIOCTOBEPHOCTH
MOJTy4YEHHBIX PE3yJbTaTOB, BBIBOJIOB U 0000IICHHUI;

MPOTHO3UPOBATH BO3MOYKHOE pAa3BUTHE MPOLECCa, a TAKXKE BBIIBUTAThH
NPEANOI0KEHUSI O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora c nungopmanmeii:

BBISIBIISITh JAeUIUMTB MHGOPMAIIUY, JaHHBIX, HEOOXOJMMBIX JIJii OTBETa
Ha BOTPOC U JJIsl PEIICHUS 3a7a4H;



BbIOMpaTh  HMHGOPMAIMIO M3  MCTOYHHKOB  pPAa3JIMYHBIX  THIIOB,
aHaNM3UpPOBaTh, CHUCTEMATHU3UPOBAaTh W HMHTEPIPETUPOBATH HUHGOPMAIHIO
Pa3IUYHBIX BUIOB U (GOPM MPEICTABICHUS;

CTPYKTYpHpOBaTh MH(OpMALHIO, MIPEACTABIATh €€ B Pa3IMUHBIX (popmax,
WLIKOCTPUPOBATh Ipapuuecky;

OLICHUBATh Ha/1EKHOCTh uHpOpMaIuu o CaMOCTOSITEIbHO
c(OpMYJIHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKATHBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUSA

Oo0menue:

BOCIIPUHUMATh ©  (GOPMYJIUPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBHAMHM U HEISIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BhIpaXaTh CBOIO TOUKY
3pEeHHS B YCTHBIX M NMMMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y PEIICHUS
3a/1a4¥, KOMMEHTHPOBATh MOJYUYCHHBIN PEe3yJIbTarT;

B X0/ 00CYKJICHHS 3a7aBaTh BOTIPOCHKI IO CYIIECTBY 00CYKIaeMOM TEMBI,
npoOeMbl, perraeMoi 3aJavyu, BBICKA3bIBaTh WJICH, HAICJICHHBICE Ha IOHCK
pEIIIeHUsI, COTMOCTABJIATh CBOM CYXJCHHSA C CYXJICHHSIMH JPYyTHX yYaCTHUKOB
nvangora, oOHapyXMBaTh pa3Indyve W CXOJACTBO IMO3UIMH, B KOPPEKTHOU hopme
bopMyJIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTaBIIATh pe3yJIbTaThl pelIeHus 3aJa4u, AKCTIEpUMEHTA,
UCCIIE0BaHMs, MPOEKTa, CAaMOCTOSITEIBHO BBIOMpPATh (PopMaTr BBICTYIUICHHS C
y4€TOM 3aj]1a4 Tpe3eHTaIlM U 0COOCHHOCTEHN ayIUTOPUH.

PerynsiTuBHbIE YHUBepcaJbHblIe yueOHbIE AeiCcTBUS

Camoopranmusanmus:

COCTaBJISITh TUTaH, AJITOPUTM PEIICHUS 3a7a4H, BHIOUPATh CIIOCO0 peIIeHHUs
C yuéToM HMEIOIIMXCSI PECypcoB W  COOCTBEHHBIX  BO3MOJKHOCTEH,
apTyMEHTHPOBaTh U KOPPEKTHPOBATh BapUAHTHl PEIICHUNA C YYETOM HOBOM
UHQOpMaLIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTE/UIEKT:

BJIQJCTh HABbIKAMHM [O3HABATENbHOW pediekcun Kak OCO3HAaHUSA
COBEpIIAEMBIX JEHCTBUM H MBICIUTEIBHBIX MPOIECCOB, HX PE3yJbTATOB,
BJIQJIETh CIOCO0aMM CaMOTIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3yibTara
pelIeHnsT MaTeMaTHYeCKOH 3a/1auu;

NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPU PEIICHUH
3aJa4i, BHOCUTh KOPPEKTHUBHI B JICITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JaHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJibTaTa e W YCIOBUSIM, OOBSCHATH
OPUYMHBI  JTOCTHKEHUS WM HEJOCTH)KEHHSI Pe3yJbTaTOB JACSATEIbHOCTH,
HAXOJIUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eATEJILHOCTD:

NOHMUMAaTh U HWCHOJB30BaTh  MNpEUMYIIecTBA  KOMaHAHOM U
UHAUBUAYAIbHON pabOThl MpHU pelIeHUHd y4eOHbIX 3a7ad, MPUHUMATH IEJb
COBMECTHOM JAESATENbHOCTH, IJIAHUPOBATh OPraHMU3aIlMI0 COBMECTHOU paboThI,
pacnpenensTh BUAbl padoT, JOTOBAPUBATHCS, 0OCYKIaTh MPOLIECC U PE3yJIbTAT
paboThl, 00001IaTh MHEHHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBATh B TPYMIOBBIX (hopMax paboThl (00CyKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYyPMBD» U HHBIC), BBINOJHATH CBOK 4YacTh pabOThl H
KOOPJAUMHUPOBATh CBOM JACHCTBUS C APYTUMHU YIE€HAMU KOMAaHIbI, OLIEHHUBATh
KauyeCcTBO  CBOEr0  BKJIaJa B OOHIMH  TPOAYKT TO  KPHUTEPHUSM,
chOpMyITUPOBAHHBIM YUYaCTHUKAMH B3aUMO/ICHCTBUS.



INPEIMETHBIE PE3YJIbTATHI

K koniy 10 kiaacca oOydarommiics HAyUYUTCS

CBOOOJITHO OMNEPUPOBATH OCHOBHBIMU TOHSATHUSMH CTEPEOMETPUH TpHU
pEIIeHNH 33/1a4 U MPOBEJICHUN MAaTEMaTUYECKUX PacCyXIACHUM;
NPUMEHATh aKCHOMBI CTEPEOMETPUN U CIEACTBUS M3 HUX MPH PEIICHUH
reOMETPUYECKUX 3a/1a4;

KIIACCH(PUIMPOBATh B3aMMHOE PACIIOJIOKEHNE TPSIMBIX B TIPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX M IIIOCKOCTEH B MPOCTPAHCTRBE;
CBOOOHO OTEpUPOBATh MOHATHAMH, CBSI3AHHBIMH C YIJIaMH B
NPOCTPAHCTBE: MEXAY MNPSAMBIMU B IPOCTPAHCTBE, MEXAY NPSAMOU U
IUIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBA3aHHBIMM C MHOTOTPaHHUKAMU;
CBOOOJIHO pPAaclo3HaBaTh OCHOBHBIE BHUJBI MHOTOIPAaHHHUKOB (MpHU3Ma,
nupamuzia, NpsSMOYTOJIbHBIN Mapaienenumnes, Kyo);
KJIacCU(PUIMPOBAaTh ~ MHOTOTPAHHUKH, BbIOMpass OCHOBaHWSA  JUIA
KJIacCU(pUKAIIHH,

CBOOOJTHO  ONEpPUPOBAaTH MNOHATHAMH, CBSI3AHHBIMH C CEUCHHEM
MHOTOTPAaHHHUKOB IIOCKOCTBIO;

BBINOJIHATh  MapajljielbHOE,  LEHTPaJbHOE U  OPTOrOHAIBHOE
NPOEKTUPOBAaHUE (UTYp Ha TIUIOCKOCTb, BBINOJHATH H300paKeHUs
buryp Ha IIOCKOCTH;

CTPOUTh  CEYEHUS  MHOTOTPAaHHUKOB  Pa3jIUMYHbBIMU  METOJaMH,
BBIMOJHATh (BBIHOCHBIE) IUJIOCKHME YEPTEXH W3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHUZY;

BBIUMCIATh IUIONIAAM TIOBEPXHOCTEW MHOTOTPAaHHMKOB (TpuU3Ma,
MUPaMHJIA), TEOMETPUUECKUX Tell C MPUMEHEHUEM (OpMYIT;

CBOOOJIHO OMNEPUPOBATH MOHATHUSAMHU: CHUMMETpPUS B MPOCTPAHCTBE,
HEHTP, OCh U IUIOCKOCTh CHMMETPHUH, LEHTP, OChb H IUIOCKOCTb
CUMMETPUHU (PUTYPBI;

CBOOOJTHO OTMEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOINIMMH BEKTOpaM W
KOOP/AMHATaM B MPOCTPAHCTBE;

BBITIOJTHATE JCHCTBHS HAJl BEKTOPaMU,

pemath 3a7add Ha JOKA3aTeNIbCTBO MATEMAaTHYECKHX OTHONICHWHA U
HAXO0XJCHUE TEOMETPUYECKUX BEIMYUH, MPUMEHSSI M3BECTHBIC METOIbI
OpU pELIEHUH MaTeMaTUYeCKMX 3a/1ad IOBBIILIEHHOTO U BBICOKOIO
YPOBHS CIIOKHOCTH;

NPUMEHATh IPOCTEHUIINE MPOTrPpaMMHBIE CpPEICTBA M AIIEKTPOHHO-
KOMMYHUKAaLMOHHbIE CHCTEMBI IPU PELIEHUH CTEPEOMETPUUYECKUX
3anay;

U3BJIEKATh, MPE0OpPa30BbIBATE M HMHTEPHPETUPOBATH HH(OPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

NPUMEHATh TOJyYEHHble 3HaHMA Ha TMPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBaTh peAIbHbIE CUTYalUH, NPUMEHSATh W3yUYEHHbIE MOHSATHUS
B MpoOlECcCEe IOUCKA PEIIEHUS MAaTeMaTH4ecKH C(HOpPMYIHUPOBAHHOM
npoOJIeMbl, MOJIETUPOBATh PEalbHbIE CUTYallud Ha SA3bIKE T'€OMETPHH,
UCCIIEI0BATh OCTPOEHHBIE MOJIENH C UCIIOJIb30BaHUEM
reOMETPUUECKUX TOHATUHA M TEOopeM, ammapara anreOpbl, pemarb



MPAKTUYECKUE 33/1a4M, CBA3aHHBICE C HAXOXKICHHEM TIE€OMETPUUYECKUX
BEJIMYMH;

UMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTarax Pa3BUTHS I€OMETPUH Kak
COCTaBHOM 4acT ()yHIaMEHTa Pa3BUTUS TEXHOJIOTHIA.

K koniy 11 kiaacca o0ydJaromuiics HAYYUTCS :

CBOOOJHO OIEPUPOBATH MOHATHUAMH, CBA3aHHBIMU C IMJIUHIPUYICCKOM,
KOHMUYECKOW M c(hepruuecKkord TMOBEPXHOCTIMH, OOBSICHATH CIHOCOOBI
MOJIyYEHUS,

ONEepHpPOBATh MOHATHSMHU, CBA3AHHBIMM C TEJlaMu  BpalleHUS:
HWINHAPOM, KOHYCOM, Cpepoil U Iapom;

pacro3HaBaTh Teja BpalleHus (UWIMHAP, KOHYC, cdepa U IIap) U
OOBSICHATh CIIOCOOBI MOTYUYEHHS TEJl BpallleHNUS

KJ1accu(UIMPOBaTh B3aMMHOE PAaCIOJIOKEHUE c(pephl U MITOCKOCTH;
BBIYUCIISITh BEJIMYHMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpallleHHUS,
00BbEMBI U IIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BpallleHHUS,
Tr€OMETPUYECKHUX T C MpUMEHEHHEM (OpPMYIT;

CBOOOJHO ONEPHUPOBATH MOHSATUAMH, CBSI3aHHBIMU C KOMOWMHALUSMU
Te1 BpalleHUs] U MHOTOIPAHHUMKOB: MHOTOTPAHHUK, BIHCAHHBIA B
cdhepy U onucaHHbI 0K0JI0 chephl, chepa, BIUCAHHAS B MHOTOTPAHHUK
WJIU TEJIO BpAIllCHUS,

BBIYHUCIISITh COOTHOIICHHSI MEXIY IUIOMIAASIMH TOBEPXHOCTEH U
00bEMaMH TOJJOOHBIX TEJI;

n3o0paxarh u3ydaeMble (QUIYpHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKUE
YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP: BUJ CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUsSI TEJ BPAICHUS;

W3BJICKaTh, HMHTEPIPETUPOBATh M TNPEeOOpazoBbIBATH HH(POpPMAIHIO O
MIPOCTPAHCTBEHHBIX TECOMETPUYECKUX (Urypax, MNPEACTaBICHHYIO Ha
4epTeKax U PUCYHKAX;

CBOOOHO OTEPUPOBATH MOHATUEM BEKTOP B IMIPOCTPAHCTBE;

BBINIOJIHATH ONIEPALIMU HAJ BEKTOPaMUu;

3a]1aBaTh IJIOCKOCTh YPABHEHHUEM B J€KAPTOBOW CHCTEME KOOPIMHAT;
pelmaTh TeOMETPUYECKHE 3aJlayd Ha BBIYUCIEHHE YIJIOB MEXKIY
NpSIMBIMU M TUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKH JO
IUIOCKOCTH, B 1I€JIOM, Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO
METOJ1a IPU PEILCHUY;

CBOOOJHO ONEpHUPOBATH MOHATUSIMHU, CBSI3aHHBIMH C JBIKEHUEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JBWKCHUM;

BBITIOJIHSATh M300pakKeHHsI MHOTOIPAHHUKOB W TeN BpallleHUs Mpu
MAapaJUIEIbHOM  IIEPEHOCE, LEHTPAIbHOM CUMMETPUM, 3€pKaJIbHOU
CUMMETpPUH, MPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHus MOJ00us;
CTPOUTH CEYEHHs] MHOTOTPAHHUKOB M TEJI BpalEHUS: CEUCHUS
WINHApa (MapauiebHO U MEPHEHANKYJISIPHO OCH), CEUEHHs KOHyca
(mapaninenbHble OCHOBAHUIO U MPOXOJSIIUE Yepe3 BEPIIMHY), CEUCHUS
mapa;

UCIOJIb30BaTh METOJAbl TMOCTPOCHUS CEUEHUN: METOJ| CIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIEH MIOCKOCTH;
JI0Ka3bIBaTh TEOMETPUUYECKUE YTBEPIKIICHUS,

MPUMEHSTh TeoMeTpuueckre (hakThl JUIsl PEIICHUs CTEPEOMETPUIECKUX
3a/lay, MPEANOoJararoliuX HECKOJbKO IIaroB pelieHus, €CIu YCIOBHUS
MIPUMEHEHUS 3aJlaHbl B IBHOW U HESIBHOU (hopMe;



peuaTe 3aJa4d Ha JOKa3aTelibCTBO MAaTEMAaTUYECKHMX OTHOIIEHUW H
HaxO0XJICHUE TEOMETPUUYECKUX BEIUYMNH;

MPUMEHATH MpOrpaMMHBIE cpelcTBa 51 DJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI MPH PEIICHUU CTEPEOMETPUUYECKUX
3az1ady;

NPUMEHATh  TOJIYYEHHbIE 3HAHHWS HA  IPAKTUKE: CPAaBHUBATH,
AHAIM3UPOBATh U  OLICHUBATh PEAIbHBIE CHUTYyallUH, NPUMEHATH
V3YUYEHHBIC MOHATHUS, TEOPEMBI, CBOMCTBA B MPOLECCE MOUCKA PELICHUS
MareMaTuyecku CcHOpMYJIHUPOBAHHOM  MPOOJEMBbI, MOJAEIHPOBATH
peanbHbIC CUTyallud Ha A3bIKE T€OMETPHUH, MCCIEAO0BATH MTOCTPOCHHBIE
MOJIEJIM C MWCHOJIb30BAHUEM TIE€OMETPHUECKUX IIOHATHH M TEOPEM,
anmapara aireOphl, pemarb NPaKTUYECKUE 3a7auM, CBSI3aHHBIE C
HaXO0XKJICHUEM F€OMETPUYECKUX BEIIUYUH;

UMETh TMPEJCTaBICHUS 00 OCHOBHBIX ATamax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTu dbyHaamenTa pa3BUTHS TEXHOJIOTUM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoauuecTBO yacon
HaumeHnoBaHue pa3ienoB JJeKkTpoHHbIe (LU poBbHIE)
n/ KoHTpo/IbHBIE IpakTHYecKHe
U TeM MPOrpaMMbl Bcero o0pa3oBaTejbHbIe pecypchl
Il padoThbI padoThbI
1 BBenenue B ctepeoMeTpHIo 23 1 0
B3anmHoe pacnonoxxeHnue
2 P 6 1 0
MPSIMBIX B POCTPAHCTBE
[TapaniensHOCTh MPSMBIX U
3 MJIOCKOCTEH B 8 0 0
MPOCTPAHCTBE
[leprieHAUKYISIPHOCTD
4 MPSIMBIX U IJIOCKOCTEH B 25 0 0
MPOCTPAHCTBE
VYTIIbI U pacCTOSHUSA 16 1 0
MHororpaHHuKu 7 0
BekTopsl B IpoCcTpaHCTBE 12 0 0
IToBTOpenue, 0000ImIEHNE U
8 P e 5 2 0
cUcTeMaTu3aIus 3HaHUH
OBILEE KOJIMYECTBO 102 6 0
YACOB TIIO ITPOTPAMME




11 KUIIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmbl

Koan4decTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4Yeckue
padoThbI

JJIeKTPOHHBIe (U (poBHIe)
o0pa3oBaTe/bHbIE Pecypchl

AHanuTnueckas
TeOMETPUS

15

IToBTOpEHHE,
000011ICHNE U
CHCTEMAaTHU3aIus
3HAHUH

15

O0BéM
MHOTOTpaHHUKA

17

Tena BpameHus

24

[Inomanun
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX
Ten

JIBrOKeHHS

IToBTOpEHUE,
000011IEeHNE U
CHCTEMAaTHU3aIus
3HAHUH

17

OBIIEE KOJIMYECTBO
YACOB IIO
[NPOI'PAMME

102







HNOYPOYHOE IINTAHUPOBAHUE
10 KVJIACC

Ne
n/
i

Tema ypoka

Koan4decTBo 4acos

KonTpoabHbie

Bcero
padoTsbI

IIpakTH4yeckue
padoThI

JJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE NpaBuia
n300pakeHus Ha pUCYHKE
MJIOCKOCTH, apauIeIbHbBIX
MPSIMBIX (OTPE3KOB),
CepeaMHbI OTpe3Ka

[onsTus crepeomeTpuu:
TOYKa, MpsiMasi, TNIOCKOCTH,
npocTpancTBO. OCHOBHBIE
MpaBuIa U300paKEHUSI Ha
PUCYHKE IIOCKOCTH,
mapaJuICIIbHBIX MMPAMBIX
(0oTpe3KoB), cepeANHBI
oTpe3Ka

Tlonsrus:
NepeceKarolecs
IUIOCKOCTH,
repeceKaromuyecs mpsamas u
IJIOCKOCTB;
MOJTYTPOCTPAHCTBO

Tlousarus:




repeceKaroumecs
MIJIOCKOCTH,
MepeceKarIuecs npsmas u
MJIOCKOCTb;
MOJIyIIPOCTPAHCTBO

MHOrorpaHHuKH,
U300paxKeHue IPOCTEHIINX
MIPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIMINX
00BEKTOB

MHoOrorpaHHukHu,
M300paKeHue IPOCTEHIINX
IPOCTPAHCTBEHHBIX QUTYP,
HECYUIECTBYIOINX
00BEKTOB

AKCUOMBI CTCPCOMCTPHUH U
IEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
TIePBBIE CIEJCTBUS U3 HUX

AKCHOMBI cTEpEOMETPUN U
IIEPBBIE CIEACTBUS U3 HUX.
CriocoObl 3a1aHMsI TPSMBIX
U IJTIOCKOCTEN B
IIPOCTPAHCTBE.
O0o3HaueHUs MPAMBIX U
IJIOCKOCTEN




10

N3o0pakenue ceueHunii
nUpaMuIsl, Kyda u
MIPU3MBI, KOTOPBIE
MPOXOAT uepe3 ux peopa.
Nzo6pakeHue
HepeceueHus MOIy4eHHbBIX
IIJIOCKOCTEH.
PackpammvBanue
IIOCTPOEHHBIX CEUEHUU
Pa3HBIMU I[BETAMU

11

N3o0paxeHue ceueHuit
MMUPaMUJIBL, KyOa 1
IIPU3MBI, KOTOPBIE
MPOXOJIAT Yepe3 ux péopa.
Nzo6pakenue
nepeceveHusl MOTyYeHHBIX
IIOCKOCTEM.
PackpammvBanue
MOCTPOCHHBIX CEUCHUM
pa3HBIMU I[BETAMH

12

N3o0pakeHue ceueHui
nupamMusl, Kyoa u
MIPU3MBI, KOTOpPHIE
MIPOXOAAT uepe3 ux péopa.
N3o0paxkenue
nepecedeHnst MoMyUYeHHBIX
IJIOCKOCTEH.




PackpammBanue
IIOCTPOCHHBIX CEYEHUN
Pa3sHBIMU LIBETAMHU

13

N3o06paxeHue ceueHuit
nupamMuibl, Kyoa u
IPU3MBI, KOTOpbIE
IPOXOJIAT uepe3 ux peopa.
Nzo6pakenue
TepeceueHus! MOTyICHHBIX
IUIOCKOCTEM.
PackpammBanue
MOCTPOCHHBIX CEUCHUU
Pa3HBIMU IIBETAMU

14

Meron crnenoB ans
MOCTPOCHUS CEUCHU I

15

Merton cienoB st
MOCTPOCHUS CEUCHUH.
CBoiicTBa nepeceyeHuit
NPSIMBIX U INIOCKOCTEH

16

Meron cienoB mis
MMOCTPOCHUS CEUCHUH.
CoiicTBa nepeceyeHu
MPSMBIX U IJIOCKOCTEH

17

[TocTtpoenue ceuenuit B
nupamuzie, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co3anue BBIHOCHBIX




YepTeKEN U 3alUCh NIaroB
IIOCTPOCHUS

18

[TocTpoenue ceuennii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co3aHue BBIHOCHBIX
YepTeKEN U 3aUCh NIaroB
MOCTPOCHUS

19

[TocTpoenune ceuennii B
nupamue, Kyoe mo Tpém
TOYKaM Ha péOpax.
Coznianne BHIHOCHBIX
yepTexel U 3aluch I1aroB
MOCTPOCHUS

20

[TocTtpoenue ceuenuit B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co3agne BBIHOCHBIX
YepTeKEN U 3aluCh 1aroB
OCTPOEHUS

21

IloBTOpEHME
mranumerpuu: Teopema o
MIPONIOPLIMOHAIBHBIX
orpeskax. [lonobue
TPEYTOJIbHUKOB

22

[ToBTOpEeHue
wianumeTpun: Teopema




Menemnas. Pacuers! B
CEYEHMIX HA BBIHOCHBIX
yeprexax. Meropus
Pa3BUTHS INIAHUMETPUHU U
CTEpPEOMETPUU

23

KontposnsHas padora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3anmHoe pacnosioxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroniecs
npsamele. [IpuzHaku
CKPEILMBAIOIINXCSA
npsambx. [lapannensHble
MpsIMBIE B IPOCTPAHCTBE

25

Teopema 0 cyniecTBOBaHUU
Y €IMHCTBEHHOCTH MPSMOU
napaJuieIbHOW TaHHOU
MPSIMOM, TPOXOIALLEH
Yyepe3 TOUKY MPOCTPaHCTBA
U HE JeXalled Ha JaHHOU
npsmoit. Jlemma o
TepeceueHu
MapajuIeIbHBIX MPSIMBIX
IJIOCKOCTBEO

26

[apannenbHOCTh Tpex
npsMbIX. Teopema o Tpéx




nmapaJuICJIbHBIX IMPSAMBIX.
Teopema o
CKPCIIUBAOIUXCA MPAMBIX

27

[TapamnensHoe
MPOCKTUPOBAHHUE.
OCHOBHBIC CBOMCTBA
napasuiesIbHOTO
MIPOEKTUPOBAHMSI.
N306paxeHune pa3HbIx
¢buryp B nmapamienbHON
MPOEKINHU

28

IleHTpanpHas npoexuusi.
VYron ¢ coHanpaBIeHHBIMU
CTOPOHAMH. YTOJI MEXIY
PSMBIMU

29

3aauy Ha JOKa3aTeIbCTBO
U UCCIIeIOBaHUE,
CBSI3aHHBIE C
PacnoIoKEHUEM NPSMBIX B
IPOCTPaHCTBE

30

[lonsATHA: TApaJLIEIBHOCTD
NPSIMOM U IINIOCKOCTH B
npoctpancTse. [Ipusnax
[1apajuIeIbBHOCTH NIPSAMOU U
mockoct. CBOMCTBA
NapaJlyICIbBHOCTU IPSIMOU U
IJIOCKOCTH




31

I'eomeTpuueckue 3agaumn Ha
BBIYMCIICHUE U
JI0KA3aTeNbCTBO,
CBSI3aHHBIE C
NapaIeIbHOCTHIO MPSIMBIX
Y IUIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTtpoenune ceuenus,
MPOXOJIAIIETO Yepe3
JAHHYIO MPSAMYIO Ha
YyepTexe U napajieIbHOTO
Ipyrou npsamoii. Pacuér
OTHOIICHUM

33

[NapannenbHas mpoekius,
MIPUMEHEHUE IS
MIOCTPOEHUS CEUeHUM KyOa
U napajuieNenumesa.
CaoiicTBa
napajjieNenuneaa u
PU3MBI

34

[apannenbHble IIOCKOCTH.
[Ipu3Haku napamieabHOCTH
JBYX IUIOCKOCTEHN

35

Teopema o
MapajuIeIbHOCTH U
€JMHCTBEHHOCTH
IUIOCKOCTH, MPOXOASAIICH




4yepe3 TOUKY, He
MPUHAIEKAIIYIO TAHHOU
IIJIOCKOCTHU U CIICACTBUS U3
Heé

36

CBoiicTBa nmapaiesIbHbIX
IUIOCKOCTEHN: O
NapauieIbHOCTU MPSAMBIX
repeceueHust mpu
TePEeCEUCHHUH IBYX
MapajuieNIbHbIX MIOCKOCTEHN
TpeTben

37

CpoiicTBa napasmieabHbIX
IUIOCKOCTEN: 00 OTpe3Kax
HapaJijIeNIbHBIX IPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
napajjiebHbIMU
IIJIOCKOCTSIMHM; O
IIEPECEYEHUH MPSIMOU C
JBYMsI ITapajyieIbHbIMU
IJIOCKOCTSAMH

38

[ToBrOpenue: Teopema
[Mudaropa Ha mmockocTu

39

IloBTOpEHue:
TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO
TPEYroJbHUKA

40

CpoiicTBa Ky0a u




MPSMOYTOJIBHOTO
napasuieieluneaa

41

Brmucnenune gona
OTPE3KOB B KyOe u
MPSAMOYTOJIbHOM

napasiesenumneie

42

[lepnieH iUKyYIAPHOCTD
IPSIMOU U IIJIOCKOCTH.
[Ipu3naxk
MEPIEHIUKYJIAPHOCTH
MPSIMOY U INIOCKOCTH

43

[lepneHMKyIApHOCTD
IPSAIMOM U IIJIOCKOCTH.
[Ipu3naxk
MIEPIECHIUKYJIAPHOCTH
MPSIMOM U INIOCKOCTH

44

Teopema 0 cynieCTBOBaHUU
Y €IMHCTBEHHOCTH
NPSIMOM, TPOXOIAIIEH
4yepe3 TOUKY MPOCTPaHCTBA
Y NIEPIICHIUKYJIIPHON K
MJIOCKOCTH

45

IInockoctu u
MEePIECHIUKYIJISIPHBIE UM
HpﬂMBIC B MHOFOFpaHHI/IKaX

46

IInockoctu u




MIEPIIECHIUKYJISIPHBIE UM
IpsIMBIE B MHOTOI'PaHHHUKAX

47

[lepnenaukyisap u
HakJIoHHas. [locTpoenue
NEPHEHIUKYJIApa U3 TOUKH
Ha [PsAMYIO

48

[lepnenaukyisap u
HakJIoHHas. [locTpoenue
NEPHNCHAUKYJIISApA U3 TOUKHU
Ha NPAMYIO

49

Teopema o Tpéx
neprneHauKyspax (mpsmas
U oOpaTHas)

50

Teopema o Tpéx
nepHeHauKyspax (npsmas
u oOpaTHas)

o1

Yron mexnay
CKPEILMBAIOIIUMUCS
MPSIMBIMU

52

[louck nepneHauKyIIpHBIX
NPSIMBIX C TOMOIIBIO
NEepHEHIUKYJISIPHBIX
MJIOCKOCTEH

53

OpToroHanbHOE
MIPOEKTUPOBaHUE

54

[TocTpoenue ceuenuii Kyoa,




MIPU3MBI, TPABUIILHON
MMUPAMUIBI C TTIOMOILBIO
OPTOrOHAJILHOM POEKIIUU

55

IocTpoenue ceuenuit Kyoa,
IPU3MBI, IPaBUIIbHON
HUPAMHUJIBI C TIOMOLIBIO
OPTOrOHAJIBHOW NPOEKIIUU

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH.
[InockocTu cuMmeTpuii B
MHOTOTpaHHUKaxX

57

[Ipuznax
MIEPIECHIUKYIJISIPHOCTH
NPSIMOM U IJIOCKOCTH KaK
CJIEACTBUE CUMMETPUU

58

[IpaBunbHbIE
MHOTOTpaHHUKH. Pacuér
pacCTOSTHUM OT TOYKH 10
MIJIOCKOCTH

59

IIpaBunbHBIE
MHOTOrpaHHHUKH. Pacuér
pacCTOSTHUMN OT TOYKH JI0
IJIOCKOCTH

60

CrnocoObl onycTUTh
NEPIEHIUKYISAPBL:




CUMMETPHUS, CABUT TOUKH
I10 NIapajuIeIIbHON IIPSAMOK

61

Casur no HenapauienbHON
IIpsIMOM, U3MEHEHUE
paccTosHUM

62

KonTpoabHnas padora
"B3anMHO€ pacmnoyioKeHue
HPSAMBIX U INIOCKOCTEHN B
npocTpaHcTae"”

63

[ToBTOpEHME: Yyroi MEXIY
MPSMBIMHU Ha IJIOCKOCTH,
TPUTOHOMETPHS B
MPOU3BOJIBHOM
TPEYroJIbHUKE, TEOpEMA
KOCUHYCOB

64

[loBrOpenue: yroa Mexmuy
CKPELIUBAIOIIUMHUCS
HPSIMBIMH B TPOCTPAHCTBE

65

I'eoMeTpuyeckue METOABI
BBIUMCIICHUS YTJIa MEXTY
IpsIMBIMU B
MHOFOI’paHHI/IKaX

66

JIByrpaHHBIN yTOII.
CBOWCTBO JIMHEWHBIX YTIIOB
JIByTPaHHOIO yrja

67

[lepnenaukyispHble




minockocTtu. CBolicTBa
B3aMMHO
MEPIEHINKYIIIPHBIX
IIIOCKOCTEH

68

[Tpusnax
NEePIEHIUKYJISIPHOCTH
IJIOCKOCTEMN; TEOpEMA O
MPSIMOM NTEPECEUEHHUS IBYX
IJTIOCKOCTEN
MEPIEHANKYIIPHBIX
TPEThEU INIOCKOCTH

69

[IpssmoyronbHbBIN
napasuienenumnen; Kyo;
M3MEPEHHUs], CBOMCTBA
MPSIMOYTOJIBHOTO
napajuleNenune1a

70

Teopema o quaronanu
MPSMOYTOJIBHOTO
nmapaurCjicnmiea u
CIIEICTBHE U3 HEE

71

CrepeomeTrpuyeckue u
MIPHUKJIaTHBIE 33/1a4H,
CBSI3aHHBIC CO B3aMHBIM
pacmoiokKeHUeM MPSMBIX U
TUIOCKOCTH

72

[ToBTOpEeHue:
CKpeIIMBaOIIUeCs




MpsiMble, TapaJlIeNIbHbIE
MJIOCKOCTH B CTaHAaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napajuieabHbIX
IUIOCKOCTEH Ha
CKPEIIMBAIOIINXCS
NPSIMBIX, PACCTOSTHUE
MEXTY
CKPEIIMBAIOIIUMHUCS
MPSMBIMU B MPOCTHIX
CUTYyaLUsIX

74

Paccrosnue ot ToOukH 10
MIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM JI0 TIJIOCKOCTH

75

Brruuciienue pacctosiHui
MEXITY
CKPEIIMBAIOIIMMHUCS
MPSIMBIMU € IOMOIIBIO
MIEPIECHIUKYIISIPHON
ILIOCKOCTH

76

Tpéxrpannslii yroi,
HEPaBEHCTBA TS
TPEXTPaHHBIX YTJIOB.
Teopema Iudaropa,
TEOPEMBbI KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOTO
yria




77

OnemMeHTHI chepruuecKoit
TeOMETPUU: T'e0Ie3NUECKUe
JMHUU Ha 3eMiie

78

KontponsHas pabora
"VYrisl u paccTosHus"

79

CucremMaTu3anus 3HaHUHU
"MHOrorpaHHUK U €ro
3JIEMEHTHI"

80

[upamua. Buasl
nupamu. [IpaBunpHas
nupamMuia

81

[Tpusma. Ilpsmas u
HAaKJIOHHAs IPU3MBI.
[IpaBunpHas npusma

82

[Ipsimoint mapasuienenunesn,
MPSIMOYTOIbHBINA
napajuiesenurnen, Kyo

83

Beimykiisie
MHOIOrpaHHUKHU. Teopema
Diinepa

84

Bemykiieie
MHOrorpaHHuku. Teopema
Oiinepa. [IpaBunpHbIE N
ITOJIyIIPABUJIBHBIE
MHOT'OI'PaHHUKH

85

KonTponbnas pabora




"MHororpaHHuKH"

86

[TonsiTue BexkTOpa Ha
ILUIOCKOCTHU U B
MPOCTPAHCTBE

87

CymMma BEKTOpOB

88

Pa3HocTh BEKTOpPOB

89

[IpaBuno napamnenenunena

90

YMHOKEHHE BEKTOpa Ha
YHUCIIO0

91

Paznoxenne BekTopa 1o
0a3rcy TpEX BEKTOPOB, HE
JeXKaIMX B OOHON
TJTIOCKOCTH

92

CkansipHO€ NMPOU3BEICHUE

93

Beruncnenue yria mexmay
BEKTOpPaMU B IIPOCTPAHCTBE

94

[Ipocreiimme 3amauu ¢
BEKTOpaMH

95

[Ipocreitmme 3anaum ¢
BEKTOpaMU

96

[Ipocreiimme 3amauu ¢
BEKTOpaMU

97

[Ipocreiimme 3axauu ¢
BEKTOpaMH

98

O0001EeHne 1




cucTeMaTu3anus 3HaHUU

99 O06o061eHue u ] 1
cucTeMaTru3anus 3HaHu|

100 Hrorosas KOHTpOJIbHAS 1
pabora

101 Hrorosas KOHTpOJIbHAS 1
pabora

102 O06o01eHue u ) 1
cucTeMaru3anus 3HaHuU

OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOTPAMME




11 KUIIACC

Ne
n/
n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KouTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
uuppoBbIe
oOpa3oBaTeJibHbIE

pecypchbl

[ToBTOpEHME TEMBI
"Koopannatsl BeKTOpa Ha
IJIOCKOCTHU U B
pocTpaHcTBe"

[ToBTOpEHME TEMBI
"CxkansipHoe
IIPOU3BEAEHHUE BEKTOPOB"

[ToBTOpEHHE TEMBI
"Bbruucienue yria
MEXIy BEKTOpaMH B
npoctpancTae"”

[ToBTOpEHKE TEMBI
"YpaBHeHHE TPSMOM,
MPOXOMSAIIEH Yepes3 1Be
TOYKH"

YpaBHEHHE NIIIOCKOCTH,
HOpMaJlb, ypaBHEHUE
MJIOCKOCTH B OTPE3Kax

YpaBHEHUE MIOCKOCTH,
HOpMaJlb, ypaBHEHUE




IMJIOCKOCTHU B OTPE3KaAX

Bekropnoe
IIPOU3BEICHUE

JInHeHbIe HEPABEHCTBA,
JUHENHOE
IIpOrpaMMUPOBAHKE

JInHeHbIe HEPABEHCTBA,
JIMHEWHOE
[IpOrpaMMHUPOBAHNE

10

AHaIUTUYECKUE METOIBI
pacdéra yria Mexy
MPSIMBIMU B
MHOTOTPaHHUKaX

11

AHaIUTHYECKHUE METO/IbI
pacdéra yria MexIy
TUIOCKOCTSIMH B
MHOT'OTpaHHHUKax

12

dopMyia pacCTOSIHUSA OT
TOYKH /10 TUNIOCKOCTH B
KOOpJMHATaX

13

Haxoxnenne pacctosHuit
OT TOYKH JI0 TIOCKOCTHU B
KyOe

14

HaxoxxaeHnue paccrosHui
OT TOYKH JI0 IIJIOCKOCTH B
IIPaBWJIBHON NIUPaMUIC




15

KonTponbHas padora
"AHaTuTHYECKAA
reomerpus"

16

Ceuenus
MHOTOI'PaHHUKOB:
CTaHapTHHIC
MHOTOTPaHHUKHU

17

Ceuenus
MHOl"Ol"paHHI/IKOBZ METO/
CIIE0B

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHI[apTHBIe IIJIOCKOCTH,
HepecequHﬂ pr[MI)IX n
MJI0CKOCTEeH

19

HapaJIJ'ICJ'ILHLIC IIpsIMBIC U
IIJIOCKOCTH:
napajJICIIbHBIC CEYCHUA

20

[TapannensHble IPAMBIC U
TJTIOCKOCTH: pacuéT
OTHOILIEHU N

21

IlapaiensHble psMbIe U
IIJIOCKOCTH: YIJIBI MEXKIY
CKPEILMBAIOIIUMUCS
PSMBIMU

22

IlepneHuKyIspHBIE




MMpsAMBIC U IIJIOCKOCTH:
CTaHJIapTHBIE Mapbl
MEPIEHIUKYIIPHBIX
TJIOCKOCTEN M TIPSIMBIX,
CUMMETpUHU
MHOTOTPaHHHUKOB

23

IlepneHuKyspHbIE
MPSIMBIE U TUIOCKOCTH:
TEOpeMa O Tpex
MEPIECHIUKYIISIpax

24

IlepnieHuKyIIApHBIE
MPSIMBIE U TUIOCKOCTH:
BBIYMCIICHHUS [UIMH B
MHOTOI'paHHUKaX

25

[ToBTOpenue: miIoMAIN
MHOTOYTOJIbHUKOB,
(bopMyJIIBI IS TUTOIIA/ICH,
coo0OpakeHUs Mo00us

26

[ToBTOpeHue: miomagn
MHOTOYTOJIbHUKOB,
(bopMyJIBI IS TUIOIIA/IEH,
cooOpakeHuUs Moa00us

27

IToBTOpEHME: MIOIMAIH
MHOTOYTOJILHUKOB,
bopMyIIBI IS TLTOINAICH,
cooOpakeHUs MO00us




28

IImomanu ceueHmit
MHOTOTPaHHUKOB:
TUION[aAN TOBEPXHOCTEM,
pa3pe3aHus Ha YacTH,
cooOpakeHUs MOA00u s

29

[Imomanu ceuenuit
MHOTOTPaHHUKOB:
IIJIOIIAU TOBEPXHOCTEH,
pa3pe3aHust Ha 4acTH,
coo0pakeHus To100us

00

30

KontpomnsHas pabora
"l[loBTOpEHMUE:
MHOTOTPaHHUKH, CEUEHUs
MHOTOTPaHHUKOB"

31

O0BéM Tema. O0beM
IPSIMOYTOJIBHOTO
napasuiesienurea

32

3amgaun 00 yIBOCHUHU
Ky0Oa, 0 KBagparype Kyoa;
[0) TpI/ICCKIII/II/I erIa

33

CrepeoMerpuueckue
3aJjauu, CBSA3aHHBIC C
00BEMOM
IPSIMOYTOJIBHOTO
napasuieienunena

34

[IpuknangHele 3a1a4u,




CBS3aHHBIE C
BBIYHCIICHHEM 00BEMaA
IIPSIMOYTOJIBHOTO
napasuieielnuneaa

35

OOBEM MPAMOM MPU3MBI

36

Crepeomerpuueckue
3a/1a4M, CBA3aHHBIE C
BBIYHCIICHHEM 00BEMOB
MPSIMOM MTPU3MBI

37

[Tpuknaguele 3a1a4u,
CBSA3aHHBIE ¢ 00BLEMOM
MIPSIMOM ITPU3MBI

38

Beruncnenue o66EmMoB
TEJI C TOMOIIBIO
OIPENECIEHHOTO
uHTerpana. OobémM
HAaKJIOHHOW IPU3MBbI

39

Brunciaenue o0LEMOB
TEJI C IIOMOIIIBIO
OMpPENENEHHOTO
uHTerpana. Oobém
THPAMH/IBI

40

dopmyna o0bEMa
nupamMuibl. OTHOLIEHHE
00BEMOB MUPAMUJT C
00IIUM YyTIIOM




41

®dopmyna oObEMa
nupaMuibl. OTHOILIICHHE
00BEMOB MTUPAMUJT C
001IuM yTiiom

42

CrepeoMeTpuYecKre
3a7a4M, CBI3aHHBIE C
00BéMaMH HAKJIOHHOM
MIPU3MBI

43

CrepeomeTrpuueckue
3a/1a4M, CBA3aHHEIE C
o0BEMaMu TUpaMUIBI

44

IIpukiaguele 3aga4u 110
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOW MPU3MBI

45

[TpuknanHble 3a1a4M MO
teme "O0béMbI TEN",
CBSI3aHHBIE C 00BEMOM
MAPaMUIbI

46

[TpumeHeHue 00HEMOB.
Boruncnenne pacctosiHus
JI0 MIJIOCKOCTH

47

KonTponsnas padora
"O6bEéM MHOTOTpaHHUKA"

48

Hunmuaapuyeckas
IIOBEPXHOCTD,




obpazyromiume
LAJIMHIPUYECKOU
IIOBEPXHOCTH

49

HMumuuap. [psamon
KpyTOBOW LIUJIUHP.
[Tnomanes MoBEpXHOCTH
LHUAJIMHIpA

50

Konunueckas
MTOBEPXHOCTb,
00pa3yroIme KOHUYECKOM
noBepxHocTH. Konyc

51

Ceuenue koHyca
IJIOCKOCTHIO,
MapaJUIEITbHON ITOCKOCTH
OCHOBaHMS

52

VY Ccey€HHBI KOHYC.
N300paxkeHre KOHYCOB U
YCEYEHHBIX KOHYCOB

53

[Inomans 60OKOBOM
MOBEPXHOCTH M MOJTHON
MOBEPXHOCTH KOHYCa

54

ITnomans 60KOBOMI
MMOBEPXHOCTH U MTOJTHOMN
MOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue
3a/1a4M Ha




JI0OKa3aTeIbCTBO U
BBIYUCJICHHE,
MMOCTPOECHUEM CEYEHUM
HWJIMH]Ipa, KOHyCa

56

Crepeomerpuyeckne
3a/1a4u Ha
JI0Ka3aTeIbCTBO U
BBIUUCJICHUE,
MOCTPOCHUEM CEYEHUI
HWJIMHIpPA, KOHYyCa

57

IIpukiagueie 3a0a4u,
CBSA3aHHBIC C IWIMHIPOM

58

[IpuknangHele 3a1a4u,
CBSI3aHHBIE C HWJIHHAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u
11apa C IIIOCKOCTBIO.
Kacanwue mapa u chepsl
IJIOCKOCTBIO. Bung u
n300pakeHue mapa

61

[Tepeceuenue cdepsl u
1apa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepbl
IJIOCKOCTHIO. Bun n
n300pakeHue mapa

62

VYpaBHeHue chepsl.




[Tnomans cheprr u e€
yacTeu

63

CummeTtpus cdepsl U
mapa

64

CrepeoMerpuueckue
3aauu Ha
JI0KA3aTeIbCTBO U
BBIYHCIICHHE, CBI3aHHBIC
co cdepoif u mapom,
MOCTPOCHUEM UX CEUCHU U
IUIOCKOCTBIO

65

CrepeoMerpuueckue
3aauu Ha
JI0Ka3aTeIbCTBO U
BBIYMCIICHHUE, CBS3aHHbIE
co cepoii u mapowm,
MOCTPOCHUEM UX CEUCHUU
IJIOCKOCTBIO

66

[Ipuknagueie 3a1auu,
CBSI3aHHBIE CO cepoil n
mapom

67

IloBTOpEHHE:
OKPY>KHOCTB Ha
IIJIOCKOCTH, BBIYUCIICHUS
B OKPY’KHOCTH,
CTaHJapTHbIE 0100




68

Pazanunble KoMOMHAIIMN
TeJ BpallleHUs U
MHOTOTPaHHUKOB

69

3agauu no teme "Tena u
MOBEPXHOCTH BpanieHus"

70

3amauu o Teme "Tena u
MOBEPXHOCTH BpanieHus"

71

KontponsHas pabora
"Tesa 1 TOBEPXHOCTH
BpamieHus"

72

OO0BEM UIHHPA.
Teopema 00 oOBEME
MPSIMOTO IIHJIUHAPA

73

Brranciaenune o0EMOB
TEJI C TIOMOIIILIO
OIPENECIEHHOTO
uHTerpana. Oobém
KOHyCa

74

[Tnomann G0KOBOM 1
ITOJTHOM MOBEPXHOCTHU
KOHYyca

75

CrepeoMeTpuueckue
3aJ1a4d, CBA3aHHEIE C
BBIYHCJIEHHEM 00BEMOB
UINHAPA, KOHyca

76

[Tpuknagabie 31294 11O




TeMe "OOBEMBI 1
TJIOMIA/IA TTIOBEPXHOCTEH

TCI

77

OO0BEM 11apa ¥ MapoBOTo
cektopa. Teopema 00
00béMe mapa. [Inomans
cthepsL
Crepeomerpuueckue
3a/1a4uM, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB
11apa, apoBoro
CerMeHTa M 1apoBOro
CeKTopa

78

[TpuxnanHble 3a1a4M MO
teme "O0bEMEBI TEN",
CBSI3aHHBIE C 00BEMOM
mapa 1 IIoabo
cthepsl. CooTHOIIEHUS
MEXIY TUTOMIAIIMU
MOBEPXHOCTEN U
00BpEMaMu TOIOOHBIX TE

79

[TonoOHEBIE TEIA B
MIPOCTPAHCTBE.
N3menenne o0bEMa npu
moxoouu.
CrepeoMerpuueckue
3a7a4M, CBSI3aHHBIE C




BBIUHCIIEHHEM O0BLEMOB
Tel U IIomaaeu
IIOBEPXHOCTEHN

80

KontponsHas pabora
"[Imomaan MOBEpPXHOCTH
1 00BEMBI KPYTIIbIX TEd"

81

JIBU>KEHMS MPOCTPAHCTBA.
OtoOpaxkeHus.
JIBH>KEeHUS 1 paBEHCTBO
¢uryp. O6mue cBoiicTBa
IOBUKEHUU

82

Bunp nBukeHHun:
IapajuleNIbHBIN IIEPEHOC,
LIEHTpaJIbHAsl CHMMETPHS,
3epKaJIbHAsl CHMMETPHUS,
IIOBOPOT BOKPYT IPSAMOU

83

[IpeobpazoBanus
noao6ust. [psmas u
chepa Ditnepa

84

FCOMeTpI/I‘ICCKI/Ie 3aJa4n
Ha ITPUMCHCHUC
JABUXKCHUA

85

KonTponsnas padora
"BekTopsl B
pocTpaHcTBe"

86

O06o0maromee




noBTopenue 11 monsTuii
1 METOJIOB Kypca
reomerpuu 10-11
KJIACCOB, CHUCTEMaTU3al sl
3HAHUU:
"[lapamiensHOCTh
IPSIMBIX U INIOCKOCTEN B
IpocTpaHcTBe"

87

O0o01maronee
noBropenue 11 nonstuii
1 METOJIOB Kypca
reomeTpun 10-11
KJIACCOB, CHCTEMAaTH3aIUs
3HaHuil: "BekTopsl B
npocTpaHcTBe"

88

O0o0I1maronee
nosropenue 11 nonstuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CHUCTEMAaTH3aIUs]
3HaHu#: "BekTophl B
npocTpaHcTBe"

89

O0o01maronee
noropenue 11 nonstuit
1 METOJI0B Kypca
reomerpuu 10-11
KJIACCOB, CUCTEMATHU3aL U




3HaHuil: "O0beM
MHOTOrpaHHUKa"

90

OO6obmaroriee
noBropenue 11 nouaruit
U METOJIOB Kypca
reomeTpun 10-11
KJIACCOB, CHCTEMAaTH3aIHs
3HaHui: "O0BemM
MHOTOrpaHHuka'

91

O0o01maronee
noBropenue 11 nonsTuii
U METOJIOB Kypca
reomeTpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
sHauuii: "Thiomanu
MTOBEPXHOCTH M O0BEMBI
KpYIJibIX Ten"

92

O0o01maronee
noBropenue 11 nonsTuii
U METOJIOB Kypca
reomeTpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs]
spauuii: "Thiomann
MTOBEPXHOCTH M O0BEMBI
KpYIJibIX Ten"

93

WrtoroBasi KOHTPOJIbHAS
pabota




94

NroroBast KOHTpOIbHAS
pabora

95

[ToBTOpenue, 06o0mEeHNE
U CHCTEMAaTHU3aIUs
3HAHUU

96

Hcropus pasButus
CTEPEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU I

97

Hcropus pasButus
CTEpPEOMETPHUU KaK HAyKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Hcropus pasButus
CTEpPEOMETPHUU KaK HAyKH
U €€ poib B pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTUI

99

HcTopus pa3BuTus




CTEpPEOMETPUHU KAK HAYKHU
U €€ poJb B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHH

100

Hcropus pasButus
CTEpPEOMETPHUH KaK HaAyKH
U €€ poib B Pa3BUTUU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

101

HcTopus pa3BuTus
CTEPEOMETPUH KaK HAyKH
U €€ poib B pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTUH

102

HcTopus pa3Butus
CTEPEOMETPHUH KaK HAYKH
U €€ poib B pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHU I




OBIIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYHEHUME
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YUEHUKA :
I'eomerpus.10-11 kiaccebi:y4eOHUK 1Ji O1e00pa3oBaT. OpraHu3anmu :
0a3oBbiil U yriy0J. ypoBHu. JI.C. Atanacsan,B.®. byrty30s, C.b .

Kagpomues, J,I', Ilo3usk, JI.C. Kuceen

METOAUYECKUE MATEPUAJIBI J1JISA YUUTEJIA :
I'eometpus, 10-11 kaaccsl
JAnpakrnyeckne marepuaJjbl K yueonuky JI. C, Atanacsana u apyrux 10-

11 kiacc OmeodpasoBaT. oOpraHu3anuii : 0a30BbIH U YIJIy0J1. YPOBHH.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
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