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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBiseTCs OMHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHHUs, TakK Kak OOECHeuYMBaeT BO3MOXKHOCTh HW3yYEHUS
IWCUUIUIMH  ©CTEeCTBEHHO-HAYYHOW  HANpPAaBICHHOCTH W TPEJAMETOB
ryMaHUTapHOTO IuKia. [1oCKoNbKy Jorndeckoe MbIieHue, (opMupyemMoe mpu
W3YYCHUH  OOYYalONIMMHCS  TIOHATHHHBIX  OCHOB  TE€OMETpPUH, TIpHU
JI0Ka3aTeIbCTBE TEOPEM U TIOCTPOSHUH IETIOYKH JIOTHUECKUX YTBEPKICHUN TIpH
pelIeHIH TEOMETPUIECKIX 3aJ1ad, YMEHUE BBIJIBUTATH U ONPOBEPTaTh TUMOTE3bI
HEMOCPEACTBEHHO HCIIONB3YIOTCS MPU PEUICHUH 33]a4 €CTECTBEHHO-HAYYHOTO
IIUKJIa, B YACTHOCTH (DU3MUYCCKUX 3a7ad.

[lenrp ocBoeHWs mporpammbl  ydeOHOTO Kypca «l'eomerpusi» Ha
yIIyONI€HHOM  ypOBHE — pa3BUTHE HMHIWBUAYAIBHBIX  CIOCOOHOCTEH
o0y4aromuxcsi NP U3yYEHUH TEOMETPHH, KaK COCTABJISIONMIEH NpeaMETHOM
obnmactu «MaremaTtnka W uWH(pOpMaTHKa» dYepe3 o0ecleueHrne BO3MOKHOCTH
MPUOOPETEHUSI M MCMOJIb30BaHUs 0ojiee TITyOOKUX NeOMETPUUYECKUX 3HAHUU U
JICUCTBUMA, CHeU(PUUHBIX TEOMETPUH, M HEOOXOJUMBIX JUIS YCIEUTHOTO
MpoECCHOHATLHOTO ~ O0pa30BaHUs,  CBS3aHHOTO C  HMCIOJb30BaHUEM
MaTeMAaTUKU.

[IpropuTeTHEIMH 3a7auaMu Kypca T€OMETPHH Ha yTiayOJIEHHOM YpPOBHE,
PaCIIMPSIONIMMH U yCHIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHSI, SIBISIFOTCS:

paciMpeHne MpeCTaBICHHSI O TEOMETPUH KaK YaCTH MUPOBOW KYJIBTYPHI
U (OpPMHPOBAHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAFOIIIUM MHPOM;

dbopMupoBaHHE TPEACTABICHHUS O IMPOCTPAHCTBEHHBIX (QUTypaX Kak O
BOXHEHIINX MaTEMaTHYECKUX MOJIENAX, MO3BOJISIONINX OMUCHIBATh M U3y4aTh
pasHbIe SBIICHUS OKpY)KAIOIIETO MHpa, 3HAHHWE MOHATHWHOTO amnmapara To
pazneny «CrepeoMeTpus» yueOHOro Kypca FeOMETpHH;

dbopMupoBaHHEe  YMEHHS ~ BJIAaNETh  OCHOBHBIMHU  TOHSATHSIMH O
MPOCTPAHCTBEHHBIX ()UTYypaX W WX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMys1 ¥ yMEHHE MX MPUMEHSITh, YMEHUS JIOKa3bIBaTh TEOPEMBI U HAXOIUTh
HECTaHJIAPTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHHEe YMEHHS pAaclo3HaBaTh Ha 4YepPTEekaxX, MOJACISIX H B
pealbHOM MHUpPE MHOTOTPAaHHUKM U Tela BpalICHUS, KOHCTPYHUPOBAThH
reOMEeTPUUYECKUE MOJICIIH;

dbopMupoBaHue TIOHUMAaHUS BO3MOKHOCTH aAKCUOMATUYECKOTO
MOCTPOSHHSI MaTeMaTHYeCKUX TeOopuid, (OPMHUPOBAHHE TIOHHUMAHUS POJIH
AKCUOMATHKH TIPH MMPOBEICHUH PACCYKICHUN;



dbopMUpoBaHHE YMEHHUS BIa€Th METOAAMH JJOKA3aTENbCTB U aJITOPUTMOB
pEelIeHus, YMEHUSI UX MPUMEHSTh, IPOBOJAUTH JIOKA3aTENbHBIE PACCYXKICHHS B
XOJIe PEIICHHS CTepPEOMETPUYECKMX 3a7ady M 3a7a4 C M[PaAKTHYECKUM
comepxkaHueM,  (GOpPMHUpPOBAHHME  MPEACTaBICHUS O  HEOOXOJIMMOCTH
J0Ka3aTeNbCTB IPpU OOOCHOBAHWM MAaTEMATUYECKUX YTBEPXKIACHUM U PpOJU
AKCHOMAaTHKH B IIPOBEJICHUN JEAYKTUBHBIX PACCYKICHUI;

pa3BUTHE W COBEPUICHCTBOBAHWE MHTEIUVIEKTYalbHBIX W TBOPYECKUX
CIocoOHOCTEM oOyyaroumxcs, MO03HABATEILHON aKTUBHOCTH,
UCCJIeI0BATENLCKUX YMEHUHN, KPUTUYHOCTU MBIILIEHUS, HHTEpPECca K U3YUCHHIO
rE€OMETPUHU;

dbopmupoBaHue (GyHKIIMOHATBEHOM rPaMOTHOCTH, pEIeBaHTHOU
r€OMETPUU: YMEHHS paclo3HaBATh MPOSABICHHUS TE€OMETPUUYECKHX TMOHATHA,
O00OBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX >KU3HEHHBIX CHUTYyalUsIX M MpHU
U3YYCHUU JPYTUX YueOHBIX MpPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEINPOBAHNS PEANBHBIX CUTYallud, HCCIECIOBAHUSA
ITOCTPOEHHBIX MOJEJIEH, MHTEPIPETALMH ITOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMU COJZiepKaTelIbHBIMU JTUHUSIMU y4eOHOro Kypca «l'eoMeTpusi»
B 10-11 kmaccax sBisttorcsi: «lIpsiMble M TIJIOCKOCTM B MIPOCTPAHCTBER,
«Mmuororpannukmn», «Tema Bpamenus», «BexkTopel W KOOpAMHATHI B
IIPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TtpebGoBaHME «YMETh ONEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU I'€OMETPUM HA YIIIyOJIEHHOM YpOBHE OOy4YeHHS B
10—-11 knaccax, OTHOCUTCS] KO BCEM CO/IepKAaTENbHBIM JTUHUSAM y4eOHOro Kypca,
a (QopMHpOBaHHE JIOTUYECKUX YMEHHMU pACIpEAeNseTcss HE TOJIbKO IO
COJEp)KaTeNbHBIM JIMHUAM, HO U 10 roaaM oOydenus. ConepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM  pPe3yJbTaTaM  OCBOECHUS
denepanbHOl pabouel MporpamMMbl, paclpenesIiéHHBIM 10 TojaM OO0ydeHWS,
CTPYKTYPUPOBAaHO  TakuM  00Opa3oM, dYTOOBI KO BCEM  OCHOBHBIM,
MPUHILIMIIHAIBHBIM BOMPOCAaM OOydaroluecs: oopaainch HEOAHOKPATHO. DTO
IIO3BOJISIET OPraHW30BATh OBJIAJICHUE TE€OMETPUYECKHUMH TMOHATHIMU U
HaBBIKAMM TOCJIEIOBATEIBHO M MOCTYMATENIbHO, C COOJIIOJICHHEM MpUHIUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAaHHUA BKIIOYATh B OOL[YyI0 CHUCTEMY
reOMETPUUYECKUX NPEICTaBICHUN OO0yYaromMXcs, paclupsiss U yriayonss e€,
oOpa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexo K U3yUYEHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3gath yciaoBus s guddepeHuManii  00y4yeHusl, IMOCTPOCHMS
UHAUBUIYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHeuuTh YIIyOJIEHHOE
M3Yy4YEeHHE T€OMETPHUH KaK COCTaBJISIONIeH yueOHoro npeamera «MaremaTukay;



MOJITOTOBUTH OOYYArOMIMXCSA K TPOJIODKEHUIO U3YYCHUS MATEMAaTHKH C
y4€ToM BBIOOpa Oymaymiei mpodeccuu, odecrneunBasi IPeeMCTBEHHOCTh MEXKITY
0o0muM 1 npodeccunoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenune ydeOHOro kypca «['eomerpusi» Ha YriyOJEHHOM YpOBHE

otBoautcs 204 gaca: B 10 kinacce — 102 gaca (3 gaca B Heaeno), B 11 kmacce —
102 yaca (3 yaca B HezienIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsMas, IJIOCKOCTb,
npoctpancTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOCHHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacronokeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECS,
[apaJulejIbHbIE M CKpeluBaromuecs npsaMsle. [Ipu3Haku CKpenumBarommxcs
npsMeiX. [lapamiensHOCT NOPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
[apajulesIbHblE IpPsMbIE B IIPOCTPAHCTBE, NAPAJUICIBHOCTH TPEX IMPSMBIX,
[IapaJuIeIbHOCTh MNPSAMOW M IIOCKOCTU. [lapayuiensHOEe M LEHTpangbHOE
MPOEKTUpOBaHKEe, U300paxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MapayieIbHOTO
npoektupoBanus. M3o0paxenue ¢uryp B mapajuieIbHONM MPOEKIHUHU. YTIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YTOJ MEXAY INPSAMBIMU B IIPOCTPAHCTBE.
[TapajuiennbHOCTh  TUIOCKOCTEM:  MapajulelIbHbIE  IUIOCKOCTH,  CBOMCTBA
napajieIbHbIX TUIOCKOCTeH. [lpocreiimne mpocTpaHCTBEHHBbIE (GUTYPHI Ha
IJIOCKOCTHU: TETPAdIP, NapAJLIEIENUIIE]T, TOCTPOCHUE CEYEHUN.

IlepnieH UKy AAPHOCTH NPSAMOU U INIOCKOCTU: NEPIECHAUKYJISIPHBIE PSIMbIE
B IIPOCTPAHCTBE, IPSAMBIC NApajuIeIIbHbIE U NEPHEHIUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHNEHIUKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TE€OpEMa O NPsIMOH
IIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronaiibHOE IIPOEKTUPOBAHMUE.
IlepnieHauKyassp YW HAKIOHHBIC: PACCTOSIHUE OT TOYKM JO IUIOCKOCTH,
pacCTOsIHUE OT MPSAMOW JO TUIOCKOCTH, MPOEKIHUS (UTYypbl Ha IIOCKOCTD.
IleprieHIMKYIAPHOCTh IUIOCKOCTEN: IIPU3HAK IEPIEHIUKYJSIPHOCTH  JIBYX
IockocTer. Teopema o TpEX NEPIECHANKYISAPAX.

VYTIabl B IPOCTPAHCTBE: YIoJI MEXAY MPSIMOU U IIOCKOCTBIO, IBYIPAHHBIN
yroj, JIMHEWMHBIA YTOJlI JIBYI'PAHHOTO yria. TpEXTpaHHbIM W MHOTOTPAHHBIC
yriibl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTPAHHOro yria. CBOMCTBA IUIOCKUX U
JIBYIPAHHBIX YIJIOB TPEXTPAHHOTO yruia. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKu

Buabl MHOTOrpaHHUKOB, pa3BEPTKa MHOrOrpaHHuKa. IIpusma: n-yrosiapHas
npusMa, OpsiMasi M HAKJIOHHAs MPHU3MbI, OOKOBasg M TIOJHAs MOBEPXHOCTH
npusmel. [lapannenenumen, npsAMOYTrOIbHBIN NapaJuIeICINIE] U €ro CBOWCTBA.
Kparyaiimiie nyTd Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBenHass Teopema Iludaropa. [Iupamuaa: n-yrojbHas nupamuja,



npaBWiIbHAasg U yced€HHass nupamuibl. CBoiicTBa péOep M OOKOBBIX TIpaHEn
IIpaBWIbHOW nupamusl. [IpaBuiabHbIE MHOTOTPAaHHUKU: ITPABWIIbHAS IIPU3Ma U
[IpaBUJIBHAS NUpaMua, IPaBUIIbHAS TPEYroJibHAsA MUpPaMHUIA U IPaBUIbHBIN
TeTpasap, KyO0. IlpencraBineHue O NpaBUIBHBIX MHOIOTPAHHUKAX: OKTadJp,
JOEKAdIP U UKOCADIP.

Brruncnenue 37€MEHTOB MHOTOTPAaHHHUKOB: pE&Opa, AMArOHAIH, YIJIBL.
[Tmomaas OOKOBOM TMOBEPXHOCTH U TOJHON TMOBEPXHOCTH MPSMOU MPU3MBI,
IUIOIIA/Ib OCHOBaHUM, TeopeMa O OOKOBOW IOBEPXHOCTU HPSIMON IPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM M IOBEPXHOCTU IPABWIBHON NUPAMUJBL,
TeopeMa O IUIOLIAAN YCEYEHHOM TMPAMUIBI.

CummeTpusi B NIPOCTPAHCTBE. OJEMEHThl CHUMMETPUM MPAaBUIIBHBIX
MHOTOIpaHHUKOB. CUMMETpHs B INPAaBWIBHOM MHOTOTPAaHHUKE: CHUMMETPHS
napajulesIelMIea, CUMMETPUA IPABUIIBHBIX IIPU3M, CUMMETpUs IPaBUIbHOU
ITAPAMUJIBI.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UJIMHA HEHYJEBOTO
BEKTOPa, BEKTOPbI KOJUIMHEAPHBIE, COHAIPABICHHBIE W IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOpHl. PaBeHCTBO BEKTOpOB. JIEHCTBUS € BEKTOpAMHM:
CJIO’)KEHME U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXKECHHE
BeKTOpa Ha uyucio. CBoicTBa CIIOkKEHUS BEKTOpOB. (CBOWCTBAa YMHOXEHUS
BekTopa Ha yucno. [lonsatne  komiutaHapHele  BeKTOpbl.  IlpusHax
KOMIUJIAHAPHOCTU TpEX BeKTOpoB. IIpaBwio mnapamenenunena. Teopema o
Pa3JIOKEHUHM BEKTOpa 0 TPEM HEKOMILIAHAPHBIM BeKTOpaM. IIpsmoyrosbHas
cucTteMa KoopAuHAaT B mpocTpaHcTBe. KoopauHatel BekTopa. CBA3b MEXIY
KOOpAMHATAMM BEKTOpAa M KOOPAMHATAMHU TOYEK. YTOJ MEXAY BEKTOPaMHU.
CkansipHOE IPOU3BENECHUE BEKTOPOB.

11 KIIACC

TeJia BpaleHus

[ToHaTHs: UMIMHIPUYECKAsh TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTD,
cepuyeckas TOBEPXHOCTb, OOpasyromue MoBepxHocTei. Tena BparmieHUs:
IWINHAP, KOHYC, YCEYEHHBIH KOHYyC, cdepa, map. BzaumHoe pacmosioxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHHsI Ha TI0cKocTU. Pa3BépTka nmnuuapa u konyca. Cummerpus chepsl 1
mIapa.

O6béM. OcHoBHBIE cBOWcTBa OO0BEMOB Ted. Teopema 00 o00bEME
NPSMOYTOJIBHOTO TMapajuieienumeaa u ciaenctsus u3 He€. OO0bEM mpsMon u



HAaKJIOHHOW TPU3MBI, IWIWHApPA, TUpamMuasl U KoHyca. OOBEM 1mmapa u
IaPOBOTO CErMEHTA.

KoMOuHanuu Ten BpallleHUss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucanHas B
WIMHAP, ONHMCaHHAas OKojo wwiuHapa. llepecedyenune cdepsl u mapa ¢
miockocThio. Kacanue mapa u cdepsl miockocteio. [loHATHE MHOTOTpaHHUKA,
OMHUCAaHHOTO OKOJIO cdepbl, cepbl, BOUCAHHOW B MHOTOIPAHHUK WU TEJIO
BpAILICHHUS.

[1nomaas MOBEpXHOCTH LMWJIMH/IPA, KOHYCA, MJI0MAab cPepbl U €€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIONIANEH MOBEPXHOCTEH
nonooubIx ¢uryp. IlpeobpazoBanue nmogodbus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne cedyeHUl MHOTOTPAHHUKOB M TEJl BpAICHUS: CEUYEHUs
muinHApa (MapauiebHO W MEPHEeHIUKYJISPHO OCH), CEYEeHMs] KOHyca
(mapajuienbHbIE OCHOBAHUIO U MPOXOJSIIHNE Yepe3 BEpIUIMHY), CEUCHUs 1Iapa,
METOJbl MOCTPOCHUSI CEUYEHWH: METOJ CJIEIOB, METOJ BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanHcTBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOX€HHE BEKTOpoB. CBOMCTBAa BEKTOPHOro yMHOXeHHUs. [IpsmoyronbHas
cUCTeMa KOOpJIMHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasnoxkeHue
BekTOopa 1Mo ©Oasucy. KoopauHAaTHO-BEKTOpHBIA METOA MpHU PEUICHUU
r€OMETPUYECKHX 3a/1a4.

JABUKEeHHSI B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. Otobpaxenus. /[BikeHnust u paBeHCTBO GUTyp.
OOmme cBoiicTBa IBIWKEHUW. Buapl NBIKEHHA: TapayieibHBIA TEPEHOC,
LUEHTpaJbHass CUMMETPUS, 3€PKaJIbHASI CUMMETPHS, IIOBOPOT BOKPYT HPSIMO.
IIpeo6pazoBanus noaodus. [Ipsmas u cepa Diinepa.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BocIUTaHME:

chOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WUIMHA  OOYYaIomIEerocsl  Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WICHA POCCHUUCKOTO 0OIIECTBa, MPEICTABICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP, SIBICHUH,
IpoLeAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M APYroe), YMEHHE
B3aMMO/JICHCTBOBATh C COLMAIBHBIMH HHCTUTYyTAMHU B COOTBETCTBUHU C HX
GYHKIMSIMY ¥ HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON UACHTUYHOCTH, YBAKECHUS
K MPOUUIOMY U HACTOSIIEMY POCCUMCKON MaT€éMaTUKH, LIEHHOCTHOE OTHOILLICHHE
K JOCTH)KEHUSM DPOCCHUMCKMX MAaTEMAaTHMKOB M POCCUMCKOW MaTEMaTHYECKON
IIKOJIbI, MCMOJIb30BAHUE 3TUX JOCTHKEHUW B JPYTrUX HayKaX, TEXHOJIOTHSX,
chepax YKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JSTUYECKOTO TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKH U
NEATEIIbHOCThI0 Y4YEHOrO, OCO3HAHWE JIMYHOTO BKJaJa B IIOCTPOCHUE
YCTOMYMBOIO OyIylIero;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs 3CTETHUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peLICHU, PACCYXKICHUN,
BOCIIPUUMYHBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) pusnyeckoe BoCcIMTAHME:

c(hOpMHUPOBAHHOCTh YMEHHUSI TPHUMEHSITh MAaTeMAaTHYEeCKUE 3HAHUS B
MHTEpecax 3J0pOBOr0 M 0e30macHoro o6pasza JKHW3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBBIO (30pOBOE MNHTaHHE, COATAHCHUPOBAHHBIN
PEXUM 3aHATUMA U OTIbIXA, PEryJsipHas (u3nuecKas akTUBHOCTD), (PU3MUECKOE
COBEPIIECHCTBOBaHUE npu 3aHATUAX CHOPTUBHO-030POBUTEIHHOM
NEATEIIbHOCTHIO;

6) TpynoBoe BociuTaHue:



TOTOBHOCTh K TpPYIy, OCO3HAHUE LEHHOCTU TPYHONIOOUsA, HHTEPEC K
pa3auuHbM  cpepaM MPO(EeCCHOHATBHON  NEATENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ NPUIIOKEHUSIMU, YMEHHE COBEpLIATh OCO3HAHHBIM BBIOOP
Oyayweil npodeccun U peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHbBIC ILUIAHBI,
TOTOBHOCTb U CHOCOOHOCTh K  MaTeMaTH4ecKoMy OOpa30BaHUIO |
caMo00pa30BaHUI0 HA MPOTSHDKEHUU BCEM JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 33/1a4 MaTEMaTHYECKOW HAPABIECHHOCTH;

7) 3K0JIOrMYeCKOe BOCIIMTAHHE:

C()OPMUPOBAHHOCTh 3KOJOTMYECKOW KYJIBTYphl, MOHUMAaHHWE BIIUSHUSA
COLMAJIbHO-DKOHOMUYECKUX  IMPOLECCOB HA  COCTOSIHUE IPUPOJHOU W
COLMAJIBHOW Cpefbl, OCO3HaHUE IJIOOATbHOIO XapakTepa 3KOJOTHYECKUX
po0JieM, OpUEHTALIMS HA IPUMEHEHNE MaTeMaTUUYECKUX 3HAHUU JUIS pelIeHUs
3aJ1a4 B 00JIACTU OKPYXaIOLIe Cpe/ibl, IJIaHUPOBAHUE MTOCTYIKOB U OLIEHKH MX
BO3MOKHBIX ITOCJIEACTBUN I OKPYKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI'0 IO3HAHUA:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HayKM M  OOLIECTBEHHOM IIPaKTUKH, IOHMUMAHHE
MaTEMaTUYECKON HayKM Kak c(epbl 4eJIOBEYECKOW NEATENbHOCTH, 3TANOB €€
pPa3BUTHS W 3HAYUMOCTU JUIsl PA3BUTHS LMBWIM3ALWH, OBJAJACHHUE S3BIKOM
MaTe€MaTUKd M MAaTEMaTHYECKOW KyJIbTYpOM KaK CpPEACTBOM IO3HAHUSA MHpA,
TOTOBHOCTh OCYILECTBIIAITH IMPOEKTHYIO M HCCIENOBATENBCKYIO NESITENBHOCTh
WHJMBUTyaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHbIE YHMBePCAJIbHbIE YUeOHbIe JeliCTBUS

ba3oBble Jornyeckue 1efcTBUA:

BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIEC MPU3HAKN MAaTEMaTHYECKUX
OOBEKTOB, TMOHATUN, OTHOIIEHUH MEXIy MOHATUSAMH, (OPMYIHPOBATH
ONpeNeIeHns]  TIOHATHM,  yCTaHaBIMBaTh  CYUIECTBEHHBIH  NpPU3HAK
KJacCU(pUKaLMK, OCHOBaHMUA i OOOOIIEHHS W CpaBHEHUS, KpPUTEPUU
MPOBOAMMOIO aHAJIN3A,

BOCIIPUHUMATh, (OpMYyIUpOBaTh W  MPEoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPULIATENIbHbIC, €IUHUYHBIE, YACTHbIE U O0IIKE, YCIOBHbIC;

BBISIBJSITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
MPOTUBOpEUHs B (PaKTax, JaHHBIX, HAOTIOACHUIX U YTBEPKIACHUX, MIPEeAarath
KPUTEPUU AJIs BBISIBJICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUNH;



JIenaTh BBIBOABI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKJICHUNU (MpsIMble W OT MPOTUBHOIO), BBICTPAUBATH AapTyMEHTAIIUIO,
MPUBOJANTh TPUMEPHl ¥  KOHTPIPHUMEPHI, OOOCHOBHIBATH COOCTBECHHBIC
CYXKJICHUS U BBIBOJIBL;

BBIOMpaTh CIOCOO pelIeHus: y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO
BapUAHTOB peUIeHUs, BbIOMpaTh Haubojee MNOAXOMANIMI ¢  y4E€TOM
CaMOCTOSTENIbHO BBIIEIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarelbCKue 1eMCTBUA:

MCIIOJIH30BaTh BOMPOCHI KaK MCCIEIOBATENLCKUI MHCTPYMEHT MO3HAHUS,
dbopMyIHpoBaTh  BOMPOCH, (PUKCUPYIOIIME MPOTUBOpEUHEe, MpolJeMy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATh
CBOIO MO3UIINIO, MHEHUE;

POBOUTD CaMOCTOSITEIIbHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
HCCJIEIOBAaHUE IO YCTAHOBJICHHWIO OCOOCHHOCTEH MaTeMaTH4YecKOro OOBEKTa,
ABJICHMS, TIPOLECCA, BBISABICHUIO 3aBUCUMOCTEH  MeXAy OObEKTaMu,
SBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITEITEHO (pOPMYIHPOBATH 0O0OIIEHHS U BBIBOABI TIO PE3yIbTaTamM
MPOBEAEHHOTO HAONIONEHUSA, UCCIEIOBaHMs, OIEHUBATh JIOCTOBEPHOCTD
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

POTrHO3UPOBAaTh BO3MOXKHOE Pa3BUTUE TMPOIECCa, a TAKKE BbIABUTAThH
IPEANOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH NePUITMTH MHPOPMAIIUH, TAHHBIX, HEOOXOIUMBIX IIJII OTBETA
Ha BOIIPOC U JUIsl pEUICHUS 3a]1a4u;

BbIOMpaTh  MHGOPMALIMIO U3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIN3UPOBaTh, CHCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMAITHIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH IpapUUecKy;

OLICHUBATh HaAEKHOCTD uH(popMaIu o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe el CTBHS
Oo01menue:
BOCHPUHUMATh H  (OPMYIHPOBaTh CYXIEHUS B COOTBETCTBUU C
YCJ'IOBI/IHMI/I " nejisiMunu 06H.[€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-II(y



3pE€HUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX, JaBATh MOSICHEHUS IO X0y PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJYYEHHBIN PE3YIIbTAT;

B X0J1e 00CYKJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYK/1aeMOM TEMBI,
npoOiemMbl, pelaeMor 3aJauyd, BBICKA3bIBaTh HJIEH, HAIEJCHHbIE Ha TMOUCK
pELIEHUsI, COMOCTABIISITh CBOU CYXKJEHUSI C CYXICHUSIMH JIPYTMX YYACTHUKOB
auanora, 0OHapyKMBaTh Pa3IMuMe M CXOJICTBO TO3UIMH, B KOPPEKTHOM popme
(dbopMyupOBaTh pa3HOTIaCcHsl, CBOM BO3PAKEHUS;

OPENCTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJauyd,  DKCIEPUMEHTA,
UCCJIeIOBAHUSI, MPOEKTA, CAMOCTOSITENIbHO BBHIOUPATh (OpMAT BBICTYIUICHUS C
y4ETOM 3a/1a4 IPE3EHTAIUN U 0COOEHHOCTEH ay TUTOPHUH.

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe IeiicTBHUSA

Camoopranusanus:

COCTABJISITH TUTAH, AJITOPUTM PEIICHHMSI 3a]]a4¥, BRIOUPATh CIIOCO0 PEIICHHS
C yd4€TOM HWMEIOIMXCS PECYypCcoB W  COOCTBEHHBIX  BO3MOXKHOCTEH,
apTyMEHTHPOBAaTh M KOPPEKTUPOBATH BApUAHTHI PEUICHUH C y4ETOM HOBOH
uHpopMarmm.

CaMOKOHTPOJIb, SMOIIUOHAIbHbI HHTEJIEKT:

BIIQJICTh HABBIKAMU TIO3HABATEIHHON pediekcMr KaKk OCO3HAHUS
COBEpIIACMbIX JEHCTBHUH M MBICTUTEIBHBIX TIPOIECCOB, HMX pPE3YyJIbTaTOB,
BJIAJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIA TMpoIlecca U pe3ysbrara
pelIeHUsT MaTeMaTHYeCKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPHU pEIICHUU
3a/lauyd, BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX
0OCTOSITENTLCTB, IAHHBIX, HAWIEHHBIX OIITMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBAaTh COOTBETCTBHE pe3yjbTaTa IEIU W YCIOBUSAM, OOBSCHATH
MPUYMHBI JIOCTHKEHUS WJIA HEJAOCTIDKEHUS PE3yJbTaTOB JCSTEIHHOCTH,
HaxXOJIUTh OMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTh:

NOHMMAaTh W  WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOW U
WHIUBHUIYyAIBHON pabOThl MPHU pEIIeHWH yYeOHBIX 3aJad, MPUHUMAThH IeTh
COBMECTHOM NIESATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW PadOTHI,
pacmpenensaTb BUIbI paboT, TOTOBAPUBATHCS, OOCYXKIaTh MPOIECC U PE3yJIbTaTr
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHHUM,
«MO3TOBBIE TITYPMbI» W HWHBIE), BBINOJHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JIEUCTBHSI C APYTHMMH YJICHAMU KOMAaHJbI, OIICHUBATH



KauyecTBO  CBOEr0 BKJIaga B  OOMMHA  MPOAYKT MO  KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMHU B3aUMO/ICHCTBUA.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyyaromuiicss HayqUTCs:

CBOOOJHO OMEpPUPOBATH OCHOBHBIMH TOHSTHSMHU CTEPEOMETPUU TIPHU
pEIIeHNH 3374 U MMPOBEACHIUN MaTEMAaTHIECKUX PACCYKICHHA;
MPUMEHSATHh aKCUOMBI CTEPEOMETPHH U CJICICTBYS U3 HUX MPHU PEIICHUU
reOMETPUUYECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATH B3aHMHOE PACTIONOKEHUE TIPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;
CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBS3aHHBIMH C VyIJIAMH B
MPOCTPAHCTBE: MEXKIY TPSMBIMH B MPOCTPAHCTBE, MEXIY NPSIMON U
TUIOCKOCTBIO;

cBOOOTHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;
CBOOOJHO pacmo3HaBaTh OCHOBHBIC BUIbI MHOTOTPAHHHKOB (MpU3Ma,
nipamMuia, MPSMOYTOIBHBIN MapajuieNenumnen, Ky0);
KJIacCU(PUIIMPOBATh MHOTOTPAHHHWKH, BBIOMpass OCHOBaHUS  JJIs
KJ1accu(puKaIuu;

CBOOOJHO OMEPUPOBATH TMOHSATHUSMH, CBS3aHHBIMH C CEUCHUEM
MHOTOTPAaHHUKOB TIJIOCKOCTHIO;

BBITIOJIHATh ~ TMapajuielbHOE,  IEHTPAIbHOE HW  OPTOTOHAJILHOE
NPOEKTUpPOBaHWE (GUTYpP HA TIUIOCKOCTh, BBITIOJHATh HW300paKEeHUs
¢Gburyp Ha MIOCKOCTH;

CTPOUTH  CEYEHUS  MHOTOTPAHHWKOB  PA3JMYHBIMA  METOJAMH,
BBITIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y;

BBIUMCIISITh IJIOMIAJAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nUpaMua), TEOMETPUUECKUX TeJl C MPUMEHEHHEM (HopMyT;

CBOOOJHO OMEPHUPOBATH TMOHATUSIMH: CHUMMETPUS B TPOCTPAHCTBE,
IEHTP, OCh M IIJIOCKOCTh CHMMETPHUH, IIEHTP, OCh M IIJIOCKOCTh
CUMMETPHUHU QUTYPBHI;

CBOOOHO ONEPHUPOBATHh MOHITHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpPJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHSTH JICWCTBHS HAaJl BEKTOPAMU,

pemaTh 3aJadd Ha J0Ka3aTeIhCTBO MAaTEMAaTUYECKHX OTHOIICHHH U
HAXO0XICHUE TEOMETPUICCKIX BEIIMYUH, TPUMEHSSI U3BECTHBIC METOIBI



MpU PEIICHUH MaTEMAaTHYECKUX 3aJay MOBBIIMIEHHOTO W BBICOKOTO
YPOBHSI CJIOKHOCTH;

OPUMEHSTh MPOCTEHIlIME MPOTPAMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBl MPU PEIICHUH CTEPEOMETPUUECKUX
3ajay;

U3BIIEKATh, MPEoOPa30BBIBATh M WHTEPIPETHPOBATH HMH(GOPMALIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKHUX (UTypax, MPEACTaBICHHYIO Ha
YepTekax U pUCYHKAX;

OPUMEHATh TMOJYYEHHBbIE 3HAaHWA HAa MPAKTUKE: CpaBHUBATh U
aHaJIM3UPOBATh PEANIbHbIE CUTyallUU, TPUMEHSITh U3yYCHHBIC MOHATHS
B MpoOIlecCE€ IMOMCKAa PEHICHUS MaTeMaTU4YecKu C(HOopMyIHMpOBaHHON
po0JIEMBbl, MOJIETUPOBATh PEAIbHbIE CUTYallUd Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MOCTPOEHHBIE MOJeNu C UCII0JIb30BaHUEM
TCOMETPUYECKUX TIOHSATUH W TEOpeM, armapara aiareOphl, pemaTh
MIPAKTUYECKHUE 337a4d, CBSI3aHHBIE C HAXOXJACHUEM T'€OMETPUUYECKUX
BEJIUYNH,;

UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3TamaxX pa3BUTHUS T€OMETPUU KaK
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUSL TEXHOJIOT UK.

K koniy 11 knacca oOyvaromuiicss HAyYUTCs:

CBOOOJHO OMEpPUPOBATH MOHSATHIMH, CBSI3aHHBIMH C IHJIUHAPUIECKOM,
KOHMYECKOH M c]eprudeckod MOBEPXHOCTIMHU, OOBACHATH CHOCOOBI
HOJIyYEeHHUS;

OMepupoBaTh TMOHATUSIMU, CBS3aHHBIMH C TeJlaMH  BpAILCHUS:
HUWIMHIPOM, KOHYCOM, c(hepoii U mapom;

pacrno3HaBaTh Tela BpalleHusa (IHIMHAP, KOHYC, cepa u map) H
OOBSICHSTH CIIOCOOBI MOJIyYEHHUS TEJT BPAILICHMUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIOIOKeHUE chephl U MITOCKOCTH;
BBIYUCTISATh BEIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TE€J BpAIICHHUS,
00BEMBI U TUIOMIAIA TIOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BPAIICHHUS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (HopMyT;

CBOOOJHO OMEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C KOMOWHAIUSMU
TEJI BpAIllEHUS U MHOTOIPAHHUKOB: MHOTOIPAHHMK, BIUCAHHBIA B
cdepy U onucaHHbINA 0KOJIO cepsl, chepa, BIMCaHHAS B MHOTOTPaHHHUK
WM TEJIO BpallleHUs;

BBIUMCIIATh COOTHOIICHUS MEXKIYy IUIONIAAsIMU TOBEPXHOCTEH U
00BEMaMH IT0JIOOHBIX TEI;



n300pakaTh M3ydaeMble (UTYPHI, BBITIOJHATH (BBIHOCHBIC) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BHUI CBEPXY, COOKY,
CHHU3Y, CTPOUTbH CEUCHHUS TEN BPAIICHUS;

U3BJIEKaTh, MHTEPIPETHPOBATH M MPeoOpa3oBbIBATH HMH(OpPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, MPEJCTaBICHHYIO Ha
YepTekKax U PUCYHKAX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATD ONEpAllU HAJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelIaTh TEOMETPUYECKHE 3aJadyd Ha BBIYMCICHHE YTJIOB MEXIY
NPSAMBIMA M IUIOCKOCTSIMH, BBIYHMCJIIEHUE PACCTOSAHUM OT TOYKH IO
IJIOCKOCTH, B LEJIOM, HAa MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METOZA IIPU PEILICHUH;

CBOOOJTHO OTEPHUPOBATH TOHATHUSIMH, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JIBUKCHUM;

BBITIOJIHATh HM300paKEHUST MHOTOTPAHHUKOB M TeJI BpaIleHUs MpH
MapajuleIbHOM TEPEHOCE, LEHTPAJbHOM CUMMETPHUH, 3€pKaIbHON
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSAMOii, MpeoOpa3oBaHus MO100US;
CTPOUTHh CEUYEHUS MHOTOTPAHHUKOB M TEJI BpALICHUS: CEUCHUSA
HWIMHIpa (MapauiesibHO U MEPHNEeHANKYISIPHO OCH), CEYEHHUs KOHYyca
(mapaniesibHble OCHOBAaHUIO U MPOXOASIIME Yepe3 BEPIIUHY), CEUCHUs
mapa;

UCIIOJb30BaTh METOJIbl IOCTPOEHUS CEYEHUMN: METOJ CJIEAOB, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEH MIIOCKOCTH;
JIOKA3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS,

NPUMEHSTh FreOMeTpUUecKre QaKkThl sl PEHICHUS] CTEPEOMETPUUECKHIX
3a/1a4, MPEANOJaramlinX HECKOJbKO IIaroB PEMICHUs, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOW W HESBHOU (hOpME;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MAaTeéMaTHUYECKHMX OTHOUIEHHM H
HAXOXJICHUE TEOMETPUUECKHUX BEITUYMH;

IPUMEHSITh IPOrpaMMHBbIE CpeAcTBa U AIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMbI MPH PEIICHUU CTEPEOMETPUUECKUX
3a1ay;

MPUMEHATh MOJIyYCHHBIE 3HAHMSI HA MPAKTUKE: CPABHUBATH,
aHaJIM3UpOBaTh M OLEHUBATh pEaJbHbIE CUTyaluHd, NIPUMEHATh
U3YUYCHHBIC TIOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MOUCKA PEIICHUS
MaTEeMaTUYeCKd  CPOPMYJIMPOBAHHON  MNPOOIEMBbI, MOJEIUPOBATH
pEAIbHBIE CUTYAIIMU HA SI3BIKE TEOMETPUHU, UCCIEA0BATH ITOCTPOCHHBIE



MOJENIA C WCHOJb30BAHUEM T'€OMETPUUYECKUX IOHATUH U TEOpPEM,
anmapara anreOpbl, pemarb MPaKTHYECKHE 3aJadyd, CBS3aHHBIE C
HAXO0XKIECHUEM T€OMETPUYECKUX BEIUYHH;

UMETh IPEJCTABIECHNS 00 OCHOBHBIX ATAlax Pa3BUTUS FE€OMETPUU Kak
COCTaBHOM YacTu pyHJaMEHTa Pa3BUTUS TEXHOJIOTHII.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuectBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n MPOrpamMmmbl Bcero Kontpoanueie  IMpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 Beenenue B crepeoMeTpuio 23 1
) B3anmHOe pacnosioxKeHue NpsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B 2
MIPOCTPAHCTBE
4 [leprieH IUKYISIPHOCTD MPSIMBIX U ’5
IJIOCKOCTEH B IPOCTPAHCTBE
VYIbl U pacCTOSHUS 16 1
MHororpaHHUKHU 7 1
Bekrtopsl B IpocTpaHcTBe 12
2 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATU3ALHS 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KJIACC

KoanuectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢possbie)
Ne ni/m Kontpoabubie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHwmeE, 0606meﬂlfe u 15 1
CUCTEeMAaTH3aIHsI 3HAHHHA
3 O06BEM MHOTOTpaHHHKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau moBepXHOCTU U OOBEMBI 9 |
KPYTJBIX TEJ
6 JBro>keHus 5 1
. [ToBTOpeHwmeE, 0606meﬂlfe u 17 )
CUCTEeMAaTH3aIHsI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 102 2 0

ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThl

Jara
U3ydeHmust

DJIEKTPOHHBIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcCHOBHBIE TIpaBUIIa U300PAKEHHS HA
PHUCYHKE TUTOCKOCTH, TapaJIIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHATHS cTepeoMeTpUM: TOUYKA, IIpsIMas,
TUTOCKOCTB, MMPOCTPaHCTBO. OCHOBHBIE
npaBuiIa N300pakeHUs Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHBIX TPSMBIX
(0Tpe3koB), cepeIMHbI OTpe3Ka

[oHsTHS: TIEpECceKaroIUeCs MIOCKOCTH,
NIePECEKAIOIINECS MPsMasi U TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

[TonsTus: nepecexarouuecs MIOCKOCTH,
nepeceKaroIuecs npsmas 1 MiIoCcKoCTh;
HOJIyIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHe
IPOCTEUIINX MPOCTPAHCTBEHHBIX
¢uryp, HecymecTBYIOIIMX 00bEKTOB

MHororpaHHuKH, H300pakKeHUE
HPOCTEHIIINX MPOCTPAHCTBEHHBIX
¢uryp, HecymecTBYIOIIMX 00bEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CriocoObl 3a1aHUs
IPSIMBIX U MIJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs IPSMBIX U TJIOCKOCTEH

10

N3ob6pakenue ceueHnit mupamMmuIbl,
Ky0a ¥ IPU3MBbI, KOTOPbIE TIPOXOISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus! MOIyYEHHBIX MIT0OCKOCTEH.
PackpammBanue noCTpOCHHBIX CEUYECHHI
Pa3HBIMH [IBETAMU

11

N300pakeHne CeUeHUI MMPaMHU/IbI,
Ky0a U pU3Mbl, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepecedeHusl MOTyYEHHBIX MIT0OCKOCTEH.
PackpaimBanue noCTpOCHHBIX CEUECHHI
Pa3HbBIMH IBETAMU

12

N300pakeHne CeUeHUI MMPaMHU/IbI,
Ky0a U pU3Mbl, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
NEpPECEUEHMS MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOECHHBIX CEYEHUN
Pa3HBIMH LIBETAMH

13

N300pakeHne CeUeHUI MMPaMHU/IbI,




Ky0a ¥ IPU3MBbI, KOTOPbIE TIPOXOISAT
yepes ux péopa. M3o0paxenue
MEpCCCUCHUS MOJTYUCHHBIX IJIOCKOCTEH.
PackpaimBanue noCTpOCHHBIX CEUYECHHI
Pa3HBIMH LIBETAMU

14

Meropn cie0B 1 OCTPOEHUS
CEYCHUN

15

Merton cieoB Jisl MOCTPOSHUS
ceueHuil. CBOMCTBA MEepECEUCHHI
IPSIMBIX U IIJIOCKOCTEMN

16

Merton cieoB Jisl MOCTPOSHUS
ceueHuii. CBOMCTBA MepeCeUCHHI
MPSAMBIX U TIIOCKOCTEH

17

[TocTpoenue ceuenwuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

18

[TocTpoenue ceuenwuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenwuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenwnii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue




BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOCHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaX.
[TomoOue TpeyronbHUKOB

22

[ToBTOpeHue mianumerpun: Teopema
Menenas. PacdeThl B ceUeHHAX Ha
BBIHOCHBIX uepTexax. Mcropus
Pa3BUTHS TTITAHUMETPUHU U
CTEpPEOMETPUU

23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHOe pacnoyioxKeHue NpsiMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsMele. [Ipu3Haku ckpenuBaromumxcs
npsaMeix. [lapamuienbHble npsmble B
IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapalIeIbHOU
JTAaHHOU MPSIMOM, TPOXOSALIEH Yepes
TOYKY MPOCTPAHCTBA U HE JIeXKallel Ha
JIaHHOU mpsiMoii. JIemMa o0 mepeceyeHun
NapaJIEIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamienbHOCTB TPEX MPSIMBIX.
Teopema o TpEX mapaIeabHbIX
npsMbIX. Teopema 0 CKperMBarOIINXCs
IPSIMBIX




27

[TapanienbHOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NAapaJIIEILHOTO
NpOeKTHpOBaHus. M300paxeHne pa3HbIX
¢Guryp B napajuieabHON NPOEKIUN

28

lenTpanbpHas mpoekuus. Yroi ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOII
MEXy NPSIMbIMHU

29

3amaun Ha TOKa3aTeILCTBO U
HCCIIEA0BaHNIE, CBA3AHHEIC C
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

30

[ToHsTHS: MapanIeabHOCTh NPSIMOMN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapajuIeTbHOCTU MPSIMON U TUIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IJIOCKOCTH

31

['eomeTpuyeckue 3a1auu Ha
BBEIUKCJICHHE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MAPAUICTILHOCTHIO TPSIMBIX
U TJIOCKOCTEH B MPOCTPAHCTBE

32

[TocTpoeHne ceueHus, TPOXOASILETO
yepe3 JaHHYI0 IPSIMYI0 Ha 4epTexe U
MapajuleIbHOTO IPyrou npsmoil. Pacuér
OTHOLIEHU

33

[TapannenpHas MPOEKIUs, TPUMEHEHNE
TSl TIOCTPOCHUS CEUCHUH KyOa u
napasienenunena. CBolcTBa




napajjiejicnuIica U mMpru3mMbl

34

[TapannensHble ockocTH. [Ipu3znaku
MapajuIeIbHOCTU JBYX IUIOCKOCTEH

35

Teopema 0 napaieIbHOCTH U
CANHCTBCHHOCTH IIJIOCKOCTH,
MPOXOJIAILIEH Yepe3 TOUKY, HE
MIPUHAJIEKALTYI0 JAHHOW IJTIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBolicTBa napasuleIbHBIX INIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX IIEPECEUEHUS
IPY NEPEeCeUeHUH! JBYX MapauiebHbIX
MJIOCKOCTEN TpeThen

37

CaolicTBa napasuleabHbIX MIOCKOCTEN:
00 oTpe3Kax napasieNbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEK]y MTapaJlJICIbHBIMU
IUIOCKOCTSIMU; O IEPECEYCHUH NTPSIMOU ¢
JBYMs ITApaJUIEIbHBIMU IUIOCKOCTSIMHU

38

[ToBropenue: Teopema [Mugaropa na
IUIOCKOCTH

39

IToBTOpPEHME: TPUTOHOMETPHUS
HPSAMOYTOJIBHOI'O TPEYTOJIbHUKA

40

CgoiicTBa Ky0a ¥ IPSIMOYTOJILHOTO
napasuiesenumnena

41

Brruncnenue IMH OTPE3KOB B KyOe u
IPSIMOYTOJIBHOM TapajuIeenuIe e

42

[leprieHAMKYASAPHOCTH NPSAMOU 1




mockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTU MIPSMOHN U
IIJIOCKOCTH

43

[leprieHAMKYASAPHOCTH NPAMOU U
mrockoctu. [Ipusnak
NepPHEHIUKYISIPHOCTH MPSMOUN 1
MJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAILIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEPHEHAUKYIISIPHON K INIOCKOCTH

45

[110cKOCTH U NepHEeHIUKYISIPHbIE UM
IpsiIMble B MHOTOTpaHHHUKAX

46

[ImockocTy U NepPHEeHAUKYIIAPHBIE UM
IPsAMBbIE B MHOTOI'PaHHHUKAX

47

[leprieHAUKYIISIp U HAKIIOHHAS.
[TocTpoeHue neprneHuKyIspa U3 TOYKU
Ha IIPSAMYIO

48

[leprieHquKyIslp ¥ HAKIOHHAS.
[TocTpoeHue neprneHauKysapa u3 TOUKU
Ha IPSAMYIO

49

Teopema o TpEx mepreHAUKYISIpax
(npsimast u oOpaTHast)

50

TeopeMa 0 TpEX NEPHEHAUKYIIPAX
(mpsimast u oOpaTHast)

51

Yron Mexay CKpemuBarOIuMHUCS




MMpAMbIMHA

[Touck neprneHANKYIISPHBIX MPSMBIX C

52 MTOMOUIBIO TIEPIIEHIUKYJISIPHBIX
IJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceuenuit Kkyba, mpU3MBbI,

54 IIPaBUIILHOM MUPAMUJBI C IIOMOLIBIO
OPTOrOHAJILHOHN IIPOEKIUU
[TocTpoenue ceyeHuit Kyoa, MPU3MBI,

55 MPaBWJILHON MTUPAMHUJIBI C TTOMOIIBIO
OPTOrOHAJILHOM IIPOEKIUU
CuMmMeTpus B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IUI0CKOCTH. [1mockocT
CUMMETPHUI B MHOTOTPaHHHUKAX

57 [Ipu3Hak nepneHauKyIApHOCTH IPSAMOI
Y TUIOCKOCTH KaK CJIEZICTBUE CHUMMETPUH

53 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTHU

59 [IpaBuibHBIE MHOTOTPaHHUKH. Pacuér
PAacCTOSHUN OT TOYKH JI0 IJIOCKOCTH
CriocoObI ONyCTUTH MEPIEHANKYIISPHI:

60 CUMMETpPUS, CABUT TOUKH 110
napasuieibHON MPSAMON

61 CnBur no HenapaieabHON NPSIMOH,
U3MEHEHUE PACCTOSHUN

62 KoHnTtponbhas padota "B3anmuoe




PACIIOJIOKCHUC TTPAMBIX U IJIOCKOCTEH B
npocTpaHcTse”

63

[ToBTOpEHME: yron Mexay NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YTOI MEKITY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MPOCTPAHCTBE

65

I'eomeTpuueckrie METObI BBIUYUCICHUS
yTia MeXIy MPSIMBIMU B
MHOTOTpaHHHKaX

66

JIByrpansslii yroia. CBOHCTBO
JMHENHBIX YIJIOB IBYIPaHHOTO yIJa

67

[TepnenauKyIsIpHBIC TIIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIPHBIX
IJIOCKOCTEN

68

[Tpu3Hak neprneHIuKyIsIpHOCTH
MJIOCKOCTEM; TeopemMa o0 MpsiMOr
nepecedeHust IByX MI0CKOCTeM
NEPIEHAUKYIISIPHBIX TPEThEU IIIIOCKOCTH

69

[IpssMOyTONIBHBIN MapasuIeaenuIe; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napasuiesenumnena

70

TeopeMa 0 nuaroHanu NpsMOyIroJIbHOIO
napajuleJenuIe1a u CIEeACTBUE U3 HEE




71

CrepeomeTpuuecKue 1 IpUKIaJaHbIe
3a/1a4¥, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHUECM IIPAMBIX U IIJIOCKOCTU

72

[ToBTOpEHME: CKPEITUBAIONITUECS
HpSIMBIe, HapanneanbIe IIJIOCKOCTU B
CTaHI[apTHBIX MHOFOFpaHHI/IKaX

73

[Tapa mapanieabHbIX TIOCKOCTEN HA
CKPEIIMBAIOIINUXCS MPAMBIX, PACCTOSIHHE
MEX]ly CKPELIUBAIOIIUMUCS IPSIMBIMU B
IMPOCTBIX CUTyalUIX

74

PaccrosiHue oT TOUKH A0 TIOCKOCTH,
paccTostHue OT MPSMOM 10 TUIOCKOCTH

75

Brruucnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOUIBIO NEPIIECHIUKYIAPHOU
IUIOCKOCTH

76

Tpé€XrpaHHblid yroj, HEpaBeHCTBA IS
TpeXrpaHHbIX yrioB. Teopema
[Mugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB I TPEXTPAHHOTO yIila

77

DneMeHTHI ChepUIecKOil TeOMETPUH:
reoIe3nYeCKUE INHUU Ha 3eMIIE

78

KoHnTtponbHast padota "Yrib1 u
paccrostHus"

79

CucremaTuzanus 3HaHUN
"MHOrorpaHHUK U €ro 3JeMeHTHI"




IInpamua. Buns! nupamun.

80 1
[IpaBunbHas nupamuaa

21 [Tpusma. [Ipsmast 1 HaKJIOHHAS PU3MBI. 1
[IpaBuibHasg npuzMa

%) [IpssmMot napainenenunen, 1
IPsIMOYTOJIbHBIN Mapaienenumnes, Kyo

23 Beinykisle MHOrOrpaHHuku. Teopema |
Ditnepa
Breinykieie MHOTOrpannuku. Teopema

84 Oitnepa. [IpaBunbHbIC U 1
MOJIYTIPAaBUIIbHBIE MHOTOT'PaHHUKHU

85 KontponbHas padota |
"MHuororpaHHuku"

26 [lonsiTHe BekTOpa Ha MJIOCKOCTU U B |
IIPOCTPAHCTBE

87 CymMma BEeKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIeXKAIUX B OJHOU 1
IJIOCKOCTH

92 CxanspHoe Mpou3BeICHUE 1

93 Brruncnenue yriia Mexy BEKTOpaMu B |
IIPOCTPAHCTBE

94 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1




95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
96 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O0001IeHre U cUCTEMATU3aLNs 3HAHUN 1
99 O06o01IeHre U cUCTeMaTU3alus 3HaHUN 1
100 HroroBast koHTpoOIBHAs paboTa 1
101 Hrorosast KoHTpoJbHASA paboTa 1
102 O0001IeHre U cUCTEMATU3aLNs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThl
pecypchl
[ToTOpenue Tembl "KooparuHaTel
1 BEKTOpA Ha MJIOCKOCTH U B 1
npocTtpaHcTse"
) [ToBTOpenue tems! "CkansipHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Beruncnenue yria |
MEX]ly BEKTOpaMH B IIPOCTpaHCTBE"
[ToBTOpeHue Tembl "YpaBHEHHE
4 MPSAMOM, MPOXOASAIIEH Yepe3 1B 1
TOYKH"
5 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
YpaBHEHUE MIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
YpaBHEHHUE IJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBenenmne 1
2 JInHeliHbIC HEPABEHCTBA, JIMHEIHOE 1
porpaMMHUpOBaHUE
9 JIvuHeitHbIe HEpaBEHCTBA, TUHEIHOE 1
porpaMMHUpOBaHUE
10 AHanUTUYECKUE METOJIbI pacuéra yria 1




MCKAY NPSIMBIMHA B MHOT'OI'PAHHUKAX

AHaJIUTHYECKHE METO/Ibl pacuéTa yria

11 MEXK]y TIJIOCKOCTSIMU B
MHOTOTpaHHHKaX

12 ®dopMyna pacCTOSHUS OT TOYKH JI0
IUIOCKOCTH B KOOPJAWHATaX

13 Haxoxxnenue paccTossHUi OT TOYKHU 10
TUIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHUNA OT TOYKHU J10
IUIOCKOCTH B MPaBUJILHON MUPAMUJIE

15 KontponbHas pabora "AHanutuueckas
reomeTpus”

16 CeueHust MHOTOTPAaHHUKOB:
CTaHJapTHbIE MHOTOIPAHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/]T
CIIEJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaHJIAPTHBIE INIOCKOCTH, MEPECECUEHUS
MPSAMBIX U TIIOCKOCTEH

19 [TapanienbHble TPSIMBIE U IJIOCKOCTH:
napajuielbHble CEYEHUs

20 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
pacu€T OTHOLIECHMI
[TapannenbHble TPsIMbIE U TNIOCKOCTH:

21 YIJIbI MEKTY CKPEIIMBAIOIIUMHUCS

MIPAMBIMHA




22

[IepnieHquKyIIsIpHBIE NIPSIMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE I1apbI
NEPHEHAUKYIISPHBIX INIOCKOCTEN U

IMPAMBIX, CAMMCTPHHU MHOI'OI'PAHHUKOB

23

[IepnieHquKyIIsIpHBIE NIPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIEHAUKYIISIPAX

24

[leprieHquKyIsIpHBIE IPSIMbIE U
MJIOCKOCTH: BBIYUCIICHUS UTUH B
MHOTOIPaHHHUKAX

25

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJBLHUKOB, (POPMYJIBI JJISI
TJI0IAJIeH, COOOpaKEHUSI TTIO100MS

26

[ToBTOpenue: miomanu
MHOTOYTOJBLHUKOB, (POPMYJIBI JJIS
TJI0IAJIeH, COOOpaKEHUSI TTIO100MS

27

IToBTOpenue: miomanu
MHOT'OYTOJIEHUKOB, (hOPMYJIBI JJIs
Iomniael, cooopakeHus moao0us

28

[Tmomaan cedyeHnii MHOTOrPaHHUKOB:
IJIOIIAAN TOBEPXHOCTEN, pa3pe3aHust
HA YaCTH, COOOpaKeHUs O100us

29

[Tmomaan cedyeHnii MHOTOrPaHHUKOB:
TIJIOIIA I TTIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaXeHUs MOA00Us

30

KonTtponsnas padora "I[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS




MHOTOTPaHHHUKOB"

31

O06BEM Tema. O0BeM IPSIMOYTOJIBHOTO
napaieNenuneaa

32

3amaun 06 yaBOeHUU Ky0a, O
KBaJpaType KyOa; 0 TPUCEKIIMH yTJia

33

CrepeomeTpuyeckue 3a/1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuIeTIeTuIe /1a

34

[TpuknamHbIie 3a/1a49M, CBSI3aHHBIC C
BBIUHCIIEHHEM 00BEMa
MPSIMOYTOJIBHOTO TIapaJuIeTIeTIe /1a

35

O0BEM TIPSIMO TIPU3MBI

36

CrepeomeTpuyieckue 3aj1auu,
CBSI3aHHBIE C BHIYMCIIEHUEM 00BEMOB
IIPSIMOM TIPU3MBI

37

[puknagHbIe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MPSIMOI TPU3MBI

38

Boruncnenue 06bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uuaterpaiga. Oobém
HaKJIOHHOMN TTPU3MBI

39

Brruncinenue 06bEMOB TeI € TOMOLIBIO
omnpenenéuHoro uHTerpana. O0bEM
UpPaMUIbI

40

®opmyia 00bEMa MUPaAMHIBL.
OTtHomIeHne 06beMOB MUPAMUJL C
OOIIUM YTIIOM




41

®opmyia 00bEMa MUPaAMHIBL.
OTtHomeHne 06beMOB MUPAMUJL C
OOIIUM yTIIOM

42

CrepeomeTpryecKHe 3a1auu,
CBsI3aHHBIE ¢ 00BEMAMU HAKIIOHHON
PU3MBbI

43

CrepeomeTpryecKHe 3a1auu,
CBsI3aHHbBIE C 00bEMaMU MTUPAMHU/IbI

44

[Ipuknanueie 3apauu o Teme "OO0bEMBI
Ten", CBI3aHHBIE C 00BEMOM
HaKJIOHHOMN TTPU3MBI

45

[Ipuknanueie 3apauu o Teme "OO0bEMBI
Ten", CB3aHHbIE ¢ 00BEMOM MTUPAMHUIBI

46

[Ipumenenue 06bEMOB. Beruncnenue
pPacCTOSHUA 10 TII0CKOCTH

47

KonTponpHas padora "O0bEM
MHOTOTpaHHUKA"

48

[unuHapryeckas NOBEPXHOCTb,
o0pa3yronye HUINHIPUISCKON
MIOBEPXHOCTHU

49

Humuaap. [psmoit KpyroBou HUIUHID.
[Inomans MoBEpXHOCTH LIWIIMHIPA

50

Konunyeckas moBepxXHOCTb,
00pa3yroIre KOHNIECKOM
nosepxHoctu. Konyc

51

CeuecHue KOHYCa IJIIOCKOCTBIO,




napannenbﬂoﬁ IIJIOCKOCTH OCHOBAaHUA

52

VYceu€nnsiii konyc. M3o0paxenune
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

55

CrepeoMeTrpuueckue 3aJauu Ha
JI0KAa3aTeNbCTBO U BBIYHUCIICHUE,
MOCTPOCHUEM CEUECHUN LUIMHIIPA,
KOHYca

56

CrepeoMeTpHUecKHe 3a1aul Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MIOCTPOCHUEM CEUCHHI IIMIINH/IPA,
KOHYyca

57

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

58

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cdeps! u mapa c
1ockocThio. Kacanue mapa u cdepsl
MJI0CKOCTHI0. B 1 n3o0pakenne
nrapa

61

[Mepeceyenue chepsl u mapa ¢
ockocThio. Kacanue mapa u cdepsl




IUIOCKOCTBIO. Buj 1 n300paxenue
mapa

VYpasuenune chepsrl. [Lnomans chepst u

62 . N
eé yacren

63 Cummerpus chepsl 1 mapa
CrepeomeTpuueckue 3a1a4i Ha

64 JIOKAa3aTelIbCTBO M BEIYHCIICHUE,
CBSI3aHHBIE CO CEPOH U Mapom,
MOCTPOEHUEM UX CEUEHHUU MIOCKOCTHIO
CrepeomeTpudiecKue 3a1a4i Ha

65 JIOKAa3aTelILCTBO M BEIYHCIICHUE,
CBSI3aHHBIE CO CEPOH U Mapom,
MOCTPOEHUEM UX CEUEHHU MIOCKOCTHIO

66 [Tpuknagubie 3a1a41, CBSI3aHHBIE CO
chepoit u mapom
[ToBTOpEHUE: OKPYKHOCTH HA

67 IUIOCKOCTH, BEIUMCIICHUS B
OKPY>KHOCTH, CTaHAAPTHBIC TOI00MS

68 Paznuunbie KOMOMHALINY TEI BpAIlEHUs
Y MHOTOIPAaHHUKOB

69 3agaun no teme "Tena U MOBEPXHOCTH
BpanieHus"

70 3agaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"

71 Kontponsnas padora "Tena u

IIOBEPXHOCTH BpaleHus"




72

O06béMm unuHIpa. Teopema 06 00bEMe
MMpAMOTo HUJIMHApPA

73

Brranciienne 00bEMOB TeI € TTOMOIIBHIO
onpenenéHHoro uaterpaiga. Oobém
KOHYycCa

74

[Tnomaay 6OKOBOM M OJIHOH
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuyieckue 3aj1auu,
CBsI3aHHBIC C BBIYUCIICHUEM O6’béMOB
LWIMHIpA, KOHyCca

76

[Ipuknanueie 3axaun mo Teme "OObEMBI
Y TUIOLLAU OBEpXHOCTEH Ten"

77

OO0BEM 1Iapa U MapoBOTrO CEKTOPA.
Teopema 06 06BEMe mrapa. [Tnomans
chepsl. CTepeoMeTpUUYSCKUE 3a1a4H,
CBA3AHHBIC C BBIYNCIICHUECM O6’béMOB
nrapa, mapoBOT0 CETMEHTA U IIapOBOTO
CEeKTopa

78

[Tpuknagaeie 3agaun 1o Teme "OO0BbEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
wiomaneio ceprr. COOTHOIICHUS
MEXAY IJIOIIAIIMUA MIOBEPXHOCTEH U
00BEéMaMH TOHOOHBIX TEI

79

[TonoGHBIC TENa B TPOCTPAHCTBE.
N3menenune o0bEMa mpu mo100um.
CrepeomeTpuyieckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM O6’béMOB




TEJI U IUIOLIAJEN ITOBEPXHOCTEN

80

Kontponbnas padota "[lnomann
MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TET"

81

JIBM>KEHUS MPOCTPAaHCTBA.
OtoOpakeHusi. J[Br>keHuUsI M paBEHCTBO
¢buryp. O6mme CBOMCTBA ABUKCHUN

82

Bubl 1BukeHMiN: napaieIbHbIN
MIEPEHOC, LEHTPAJIbHASI CHMMETPUS,
3epKaJIbHasi CAMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

[Ipeo6pazoBanust mogodus. [Ipsmas u
cdepa Ditnepa

84

['eomeTpuyeckue 3a1auu Ha
MIPUMEHEHUE JTBUKCHUS

85

KonTtponpHas padora "BekTops! B
npocTpaHcTae”

86

Ob6o6maromee noropenue 11 nmonsTuii
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allus 3HAHUIA:
"IlapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

Ob6o6maromee nopropenue 11 nmonsTuii
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allisl 3HAHUIA:
"BexTopsl B mpocTpaHcTBe"

88

O6o06matomee moropenue 11 monsTHit




U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allus 3HAHUIA:
"BekTopsl B mpocTpaHcTBe"

&9

O6o06matomee moropenue 11 monsTHit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA:
"O6beM MHOTOTrpaHHUKA"

90

O6o06matomee moropenue 11 monsTHit
1 METOJI0B Kypca reometrpun 10—11
KJIaCCOB, CHCTEMAaTH3allisl 3HAHUIA:
"O6beM MHOTOTrpaHHUKA"

91

O6o06matomee moropenue 11 monsTHit
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CHCTEMATHU3AIHsl 3HAHWIA:
"TTnomaau MOBEPXHOCTU U OOBEMBI
KpYIJbIX Ted"

92

O6o06matomee moropenue 11 monsTHIt
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CHCTEMATHU3AIHs] 3HAHMIA:
"TTnomaau MOBEPXHOCTU U O0BEMBI
KpYyIJbIX Ted"

93

HroroBast koHTpOIBHAs paboTa

94

Hrorosas kKoHTpoOJbHASA paboTa

95

[ToBTOpEHME, 0000IIEHNE U
cUCTeMaTH3alus 3HaHU!

96

Wcropus pa3BuTUs CTEPEOMETPUU KAK
HayKH U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX NHXKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

101

Hcropus pa3BuTUs CTEPEOMETPUU KAK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTH

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME 0







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* MartemaTuka: anredpa 1 Hayajaa MaTeMaTHYE€CKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byty3oB B.®., Kanomiie C.b. u
npyrue, AxkimonepHoe obmectBo «M3natenpctBo «IIpocBemnieHue»

- lnpaktuueckue matepuansl. 10,11 knaccel. ABTopsl: 3uB b.I'., Maitnep B.M.

METOJIUYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIA

Meronnueckue pekomenaauuu. 10-11 kmaccsl. ABropsl: Atanacsas JI.C.,
byrty3oB B.®. u np.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

bu6mmoreka IIOK https://m.edsoo.ru/
https://www.yaklass.ru/
https://uchi.ru/




JHCTOB

Hupexrop MAOY «MbJI»

T.5. CoipomonoToBa
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