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HHOACHUTEJIBHASA 3AIIMCKA

['eomeTpust sBAsieTcss OOHUM M3 0a30BBIX KYpPCOB HAa YpPOBHE CPEIHEro
o0miero oOpa3oBaHMsl, TaK Kak 00eCcreyMBacT BO3MOKHOCTh N3YUECHUS AUCLUIUINH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M MPEIMETOB T'YMaHHTApPHOTO IMKJIA.
[lockonbKy ~ JIorMYecKoe  MbllUieHHWe,  GopMHpyeMoe  MpU  U3YUYCHHUH
O0Oy4YarOIIMMUCS TNOHITUIHBIX OCHOB I€OMETPUHU, IIPHU JTOKA3aTEIbCTBE TEOPEM H
IIOCTPOCHUH LIETIOYKHU JIOTMYECKUX YTBEP)KICHUU IIPU PELICHUH I'€OMETPUYECKUX
3aJa4, YMEHHME BBIIBUTaTb W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS MPU PEIICHUH 3a]1a4 €CTECTBEHHO-HAYYHOr'O LMKJA, B YaCTHOCTH
(du3nYecKux 3aaau.

[enb ocBoeHus mporpaMMbl yueOHOTo Kypcea «['eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIIOCOOHOCTEH OOydYalomMXCs MpH
M3YUYEHUU T€OMETPUH, KaK COCTaBIISIONICH MpeaMeTHON obnactu «MareMaruka u
nHpopMatrka»  yepe3  OOEClEUeHHE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BaHUsI OoJiee TIHyOOKHMX TEOMETPUUYCCKUX 3HAHUW W JCHCTBUH,
cnenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO NpohecCuOHATBHOTO
o0pa30oBaHusl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMaTUKH.

[IpnopuTeTHBIMU 3aJlayaMu Kypca T€OMETpUM Ha YIUIYyOJIEHHOM YpPOBHE,
PacCIIMPSIIONIMMH U yCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHue MpeICTaBICHUSI 0 TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOITUM MUPOM;

(dopMHpOBaHUE TMPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAXHEUIIINX MAaTEMATUYECKUX MOJEISAX, IMO3BOJSIOIIMX ONMUCHIBATH U HU3y4aThb
pa3HbIE SBJICHUS OKPYKAKOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIlapara 1no pas3aeiy
«CtepeoMeTpusi» yueOHOro Kypca reOMEeTpUU;

dbopMHpOBaHHE  yYMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSMH O
MPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOpEM,
dbopMyn M yMEHHE UX TPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJapTHbHIE CIIOCOOBI pElIeHUs 3a/1aY;

(opMHpOBaHHE YMEHUS PACIIO3HABATh HA YEPTEkKaX, MOACIAX U B PEATbHOM
MHpPE MHOTOTPaHHUKM M Te€ja BpAlleHUsA, KOHCTPYUPOBAThb TIE€OMETPUYECKHUE
MOJIEIIH;

(dbopMHpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTE€MaTUYECKUX TEOpUid, (POpMUpPOBaHUE MOHMMAHUS POJU AKCHOMATUKHU IpPH
MIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIaJ€Th METOJAaMHU J0Ka3aTeIbCTB W AJITOPUTMOB
pelIeHns, YMEHUS UX NPUMEHATb, IPOBOJMTH JOKA3aTEIbHBIE PACCYXKIEHUA B
X0JI€ PELIECHNsI CTEPEOMETPUYECKHUX 33/1a4 U 3a7a4 C MPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TMpPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  MpH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKJICHUN U POJIM aKCHOMATUKH B MIPOBEJICHUH
JEAYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPILICHCTBOBAHWE HHTEJUIEKTyaJbHBIX M  TBOPYECKHX
CHOCOOHOCTEN 00ydaronmxcs, Mo3HaBaTeIbHON aKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBaHre (PYHKIIMOHATBHON TPAaMOTHOCTH, PEJICBAHTHOW TIE€OMETPUH:
YMEHHSI PaClO3HABaTh TMPOSIBICHUS TEOMETPUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX XKU3HEHHBIX CUTYalMSIX U MPU U3YUYEHUU JPYTUX
y4e€OHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEHl U  3aKOHOMEPHOCTEM,
MOJIETUPOBAHUSl pEAJIbHBIX CHUTYyallUid, HMCCIEOBAHUSA MOCTPOEHHBIX MOJIENEH,
MHTEPHPETALNHU [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP’KAaTEIBHBIMHU JIMHUSMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBistorca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtopel u  KoOpAMHATHL B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHEe «yMETh OINEPUPOBATH
MOHSATUSIMUY», PEICBAHTHBIMU T€OMETPUU HA YIUIYOJIEHHOM ypoBHE OOyYEeHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIep KaTeJIbHbIM JIMHUSIM y4eOHOTO Kypca, a
dbopMHpOBaHHE JIOTMUECKUX YMEHUH  pacupenensiercs He  TOJBKO IO
CoJIep KaTeNIbHBIM JIMHUSIM, HO | 10 ToAaMm oOyuenus. Cojaepsxkanue oOpa3oBaHwsI,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueit
IpOrpaMMbl, paclpeeaéHHbIM IO rojaM OO0Yy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIIHuecs
oOpamanich HEOAHOKpPAaTHO. OTO  TMO3BOJSET OPraHuW30BaTh  OBJIAJICHHE
F€OMETPUYECKUMU MOHSATUAMH U HaBbIKAMU IMOCIIEIOBATEIbHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIINIA PEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEICTABICHUN 00YyYaroIUXCsl, paclupsis U yriryosss
e€, 00pa3ys MPOYHbIC MHOKECTBECHHBIE CBSI3H.

[lepexon k M3y4EeHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE I1O3BOJISIET:

co3gaTb ycinoBus s guddepeHunanuu  00ydeHHUs,  MOCTPOCHHUS
WHIUBUIYAIbHBIX —00pa3oBaTElIbHBIX IMporpammMm, OOeCneyuTh yriayOnaéHHoe
M3y4YEeHHE TEOMETPUU KaK COCTaBIISIONICH yueOHOoro mpeamera «MareMaTHKay;

MOATOTOBUTH OOYYAIOMIMXCA K MPOAOHKCHUIO HW3YYEHUSI MAaTEMaTUKH C
yuétoM BbIOOpa Oyayuied npodeccuu, obecneurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaabHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriIyOnEHHOM YpOBHE
orBonutcs 204 vaca: B 10 kimacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJI0).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 akCHMOMAaTHMYEeCKOM IOCTPOCHHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHoOe pacnonokeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIuecs,
napajyielbHble W CKpelluBarouivecss mnpsmMble. [Ipu3Haky CKpemmBaroIUXCs
npsiMbIX. [TapaiensHOCTh NPAMBIX U IVIOCKOCTENW B IPOCTPAHCTBE: MapajlIeIbHbIE
MpsIMbIE B IPOCTPAHCTBE, MAPAJIICIIbHOCTh TPEX MPSAMBIX, TAPALIEIbHOCTD MPSMOMN
u 1iockocth. [lapamiensHoe M UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paxKeHUe
¢uryp. OcHOBHbIE CBOWCTBA MapajJIENIbHOTO MNpOeKTHUpoBaHUs. W300paxeHue
¢buryp B napayuieJbHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXAy NpSIMBbIMU B MpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: MmapaieabHble
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEH. [Ipocrenmmue
NPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpajlp, Napaulelenumne],
OCTPOEHUE CEUECHMI.

[lepneHANKYISIPHOCTh NPSIMOM U TJIOCKOCTH: MEPIEHIUKYIISIPHbIE TIPSIMbIEC B
IIPOCTPAHCTBE, MpsAMbIE MApPAJUICIbHBIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJSIPHOCTH NPSIMOA M IUIOCKOCTH, TEOpeMa O MpsMOK
NEPIECHIUKYJIIIPHOU IJIOCKOCTH. OpTroronanpHoe IPOEKTUPOBAHHUE.
[lepnenauKyIIsip ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JO IMJIOCKOCTH, PACCTOSIHHE
OT TOpsIMOM 10  IUIOCKOCTH,  HOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHANKYJISIPHOCTD  IUIOCKOCTEW: MPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
iockocrel. TeopeMa o TpEX nepreHIuKyIspax.

VYTIibl B ONPOCTPAHCTBE: Yrojd MEXAY MNPSMOW M IUIOCKOCTBIO, ABYTPAHHBIM
YIoJl, JUHEWHBIA YIOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
IBYTPAHHBIX YIJIOB TPEXI'PAHHOIO yria. TeopemMbl KOCMHYCOB M CHHYCOB [UIS
TPEXTPAHHOIO YIJIa.

MHOrorpaHHuKHU

Buzipl MHOrOrpaHHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yrojpHas
npu3Ma, IpsMasi 1 HaKJIOHHasi IPU3Mbl, OOKOBasl U MOJIHAs IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsIMOYTOJbHBIA  IMAPAUICNENUANET W  €ro  CBOWCTBA.
Kparuaiimne mnyTm Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oiepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammma: n-yroinpHas mnHpaMuna,
npaBuibHas M yceu€HHas nupamuiabl. CpoiicTBa péOep M OOKOBBIX TI'paHel
npaBWiIbHOM nupaMubl. [IpaBuibHbIE MHOTOTPaHHUKHU: TNpaBUIIbHAs MpU3Ma U



MpaBUIbHAS MHUPAMUJA, MPABUJIbHAS TPEYrOJjbHAs MNHUPAMUIA W IPABUIBHBIN
terpasap, KyO0. IlpencraBieHne o mpaBUIBHBIX MHOTOIPAHHHMKAX: OKTajp,
TOJEKA3AP U UKOCABP.

Beruucnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OuaroHaid, YIJIBL.
[Inomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU MPHU3MBI,
iom@aab OCHOBAaHUW, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMOM MPU3MBI.
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
T€OpEMA O IUIOLIAN YCEYEHHOM TUPAMHUIBI.

CumMmeTpuss B MOPOCTPAHCTBE. DJIEMEHThl CHMMETPUM  MPABHIBHBIX
MHOTOrpaHHUKOB. CHUMMETpUs B NPaBWIBHOM MHOTOIPAHHUKE: CUMMETPHS
napajulelienuneaa, CUMMETPHUS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
MMAPAMUJBI.

BekTopsl 1 KOOPpAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTODP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE U IMPOTUBOIIOIOKHO
HaNpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHHS BEKTOpOB. CBOMCTBAa YMHOKEHHUSI BEKTOpAa Ha YHCIIO.
ITonsaTue xoMIuIaHapHble BEKTOpHI. [Ipu3HAK KOMIUIAaHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpA MO TPEM
HEKOMIUIAHAapHbIM  BekTopam. IIpsmoyrosmpHass  cucrema  KOOpAMHAT B
npoctpanctBe. Koopannatel Bektopa. CBsi3b MEXAY KOOpPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MeExXay BekTtopamu. CKaaspHOE IPOU3BEACHUE
BEKTOPOB.

11 KITACC

Tena Bpamenust

[loHATHA: UOUIMHAPUYECKAs IIOBEPXHOCTb, KOHWYECKAass IOBEPXHOCTb,
cepuueckas TIOBEPXHOCTb, OOpasyrolue MnoBepxHocTeld. Tema BpaleHUs:
UWIMHAP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map. B3auMHoe pacnosioxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
mapa.

O6béM. OcHoBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciueActBus u3 He€. OObEéM mpsMol u
HAKJIOHHOM MpU3MBI, IWIKHIPA, MUpaMHUIbl U KoHyca. OOBEM mIapa U HIapOBOTO
CErMEHTA.

KoMOuHanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BhucaHHas B
UWIMHAP, OINHCAHHAs OKoJo wuuiauHapa. Ilepeceyenwe cdepsl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTtbio. [loHsATHE MHOTrOrpaHHUKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WA TEJO
BpalleHUs.

[Inomaar MOBEPXHOCTH IUIMHApPA, KOHYCA, IUIOMAab chephl U €€ YyacTeu.
ITomobne B mpoctpancTBe. OTHOIICHHE OOBEMOB, ILIOMIAJCH ITOBEPXHOCTEH
nofaoOHpIx Quryp. IlpeoOpazoBanue momoOus, romoreTus. Pemienuwe 3amad Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BpAICHUS: CEUCHUS LIIHMHAPA
(mapayyienbHO M MEPIEHANKYISIPHO OCH), CEUYECHHUS KOHyca (mapaijieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 1Iapa, METOIbl IOCTPOCHUS
CEUEHMI: METO/ CJIeIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYIIIEH MIIOCKOCTH.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepauuu HaJa BekTopamu. BekTopHoe
yMHOXX€HHE BeKTOpoB. CBOMCTBa BEKTOpPHOro YyMHOXeHus. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. Paznoxkenue BekTopa
mo Oasucy. KoopamHAaTHO-BEKTOPHBI METOJ TMPU PEIICHUH T€OMETPUUYECKUX
3a/1au.

JABUKEeHMS B IPOCTPAHCTBE

JIBwxxenust npoctpanctBa. OtoOpaxeHus. [[BkeHUsT U paBEeHCTBO (UTYD.
OO6mme cBoiicTBa JBIKCHWH. Buapl JIBMKCHHI: TapaUIeIbHBIA IIEPEHOC,
LEHTpaJbHAsl CUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonobus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSl» (YTJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BocMTaHMeE:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3ULIKUK 00YYaIOIIErocsi KaKk aKkTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  pPOCCUHCKOro  OOILIECTBa,  MpEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C UX
(YyHKUMSMHA ¥ HA3HAYEHHUEM;

2) naTpuoOTHYeCKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIACHTUYHOCTH, YBAKECHHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUHUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JTOCTHKEHUSM POCCUMCKUX MATEMATHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BaHUE 3TUX JIOCTIDKEHUN B JIPYrUX HayKaX, TEXHOJIOTHUAX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MOBEIEHUS, CBA3aHHOIO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTI)KCHUN HAyKh U JACSATEIbHOCTBIO YUYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OOBEKTOB, 3a/1ay, PEIICHU, PACCyKICHUNH, BOCTIPUUMYNBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnMTaHUE:

cOPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpPECax 3I0pOBOT0 U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM PEXUM 3aHATUNA U
OTJIbIXa, peryispHas (u3ndecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPH 3aHATHAX CHOPTUBHO-03J0POBUTENBHON JEATEIBHOCTBIO;

6) TpynoBOe BocnuTaHME:

TOTOBHOCTh K TpYZy, OCO3HaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpPEC K
paznuuHbIM  chepaM  TPOPECCHOHANBHOM  JESATEIbHOCTH, CBSI3AHHBIM €
MaTEeMaTHUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTb OCO3HAHHBIA BBIOOD
Oynymeir mpodeccu U pearu30BbBIBATH COOCTBEHHBIE KU3HEHHBIC TIJIaHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MAaTreMaTHMYeCKOMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4aCTHIO B PEIICHUY MPAKTUYECKUX 3a]1a4 MATEMATUYECKOW HAIIPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYpPhl, TIOHUMAaHWE BIUSHUS
COLMAIBHO-DKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE ITPUPOJHOM U COLMAIBHOU
Cpelibl, 0OCO3HaHHUE TII00ATBHOTO XapaKTepa SKOJOTUYECKUX MPoOIeM, OpUECHTALIMS
Ha TPUMEHEHHE MATEMAaTHYECKUX 3HAHWN 1Ji1 penieHus 3ajad B 00JacTH
OKPYXarlel Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUUN ISl OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, [MOHUMaHUE
MaTEeMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW JeATeNbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYUMOCTH JUISI PA3BUTHS LMBUIM3ALMHU, OBJAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IO3HAHUA MHPA,
FOTOBHOCTh OCYILECTBJISATh MPOCKTHYK) M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

Ilo3naBaTebHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBrble JJornyeckue qefcTBUA:

BBISIBJIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKKM MaTEMaTHUYECKHX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ONpEJENCHHs MOHATUN, YCTaHABINBATh CYLIECTBEHHBIN MPU3HAK KIacCU(pUKALIH,
OCHOBaHUS 1J1s1 000OILICHHS U CPaBHEHHUSI, KPUTEPUU TPOBOANMOIO aHAIIN3A,

BOCIIpUHUMATh,  (QOpPMYJUpOBaTh U  MPeoOpa3oBbIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHUS
B (hakTax, MAHHBIX, HAOJIOJEHUSAX M YTBEPXKICHUSX, MpeAjaratb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JeNaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHIM
(mpsiMble ¥ OT MPOTHUBHOTI'0), BBICTpaNBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHUS U BHIBOJIbI;

BBIOMpATh CMOCO0 pelieHnus Yy4YeOHOW 3ahaud (CpaBHUBATH HECKOJIBKO
BapMaHTOB  peUIeHMs, BbIOMpaTh Hambojee MOAXOMAMMA ¢ y4éToMm
CaMOCTOSITENIbHO BbIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckme 1eiicTBUS:



HCIIOJIB30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKANA WHCTPYMEHT MO3HAHUS,
dbopMynIHpoBaTh  BOMPOCHL,  (UKCHUPYIOIIUE  MPOTHUBOpEYHe,  mpolieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MIPOBOAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKkoro oObeKTa, siBJIEHUs, Mpoiiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BEKTaMU, SBJICHUSIMU, MPOIECCAMMU;

CaMOCTOATEIFHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAOMIOJEHUS, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 000OIIEHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TakKkKe BbIABUTATh
MPENOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmei:

BBISBJIATh JACPUIUTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JJIsI PELICHUS 3a]1a4u;

BBIOMPATh WH(POPMAIHIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IUYHBIX BHIOB H
(dbopm npeacTaBICHUS;

CTPYKTYpHUpPOBaTh WH(OpMAIIHIO, MPEJACTABIATh €€ B Pa3IudHBIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopmanuu o CaMOCTOSITEJILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OOmenmne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSIMU U
IEJIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBEIPaKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh ITOSICHEHMS 110 XOJy PEIICHUS 3aJayH,
KOMMEHTHPOBATh MOJyYCHHBIN Pe3yJIbTaT;

B XOJIe¢ OOCYXXJICHHS 3aJiaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOU TEMBI,
MpoOJIeMBbI, pemaeMoi 3aJadd, BBICKA3bIBATh HJCH, HAIlCJICHHBIE Ha TIOHUCK
pEIIeHUs, COIOCTaBIIATh CBOM CYXKACHUS C CYXICHUSIMH APYTUX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TMO3HUIIMH, B KOPPEKTHOH (opme
(bhOopMyIUPOBATh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YJIbTAThl PEIICHHS 33aJ1aui, YKCIIEPUMEHTA, UCCIIEI0OBaHMS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4YETOM 3aj]ad
IPE3CHTAIM U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIE YueOHbIE JeiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIOCOO pEIIeHUs C
y4ETOM UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yU€TOM HOBOU UH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BNIAJCTh HABBIKAMH  TIO3HABATENBHON  pedUieKCMM Kak  OCO3HaHUS
COBEpIIAEMBIX JCHCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAJIETh
crocobamMu CcaMONPOBEPKU, CAMOKOHTPOJS Tpollecca M pe3yJibTara pelIeHUs
MaTeMaTHYCCKOHM 3a/1a4H;

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aJayH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaliJICHHBIX OIKMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YyJIbTaTa IEIH U YCIOBUAM, OOBSICHATH MPUINHBI
JOCTWKEHUS WM HEIOCTHXKCHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MMOHMMATh M KCIOJIb30BaTh MPEUMYILECTBA KOMAH/IHOW W WHIMBUAYAJIbHOU
paboThl mpu pelmieHuH Y4eOHbIX 3aJad, NPUHUMATh IeJib COBMECTHOMN
JEeSTENbHOCTH, TUIAHUPOBATH OPraHU3alMI0 COBMECTHON paloThl, pachpeneisiTh
BUJIbI pabOT, JOrOBapUBAThCS, OOCYXJaTh MPOLIECC M PE3yJbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMHOBBIX opmax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacThb pabOThl H
KOOPAUHUPOBATh CBOW JACHUCTBHUS C JPYTMMH 4YJ€HAMU KOMAaHJbl, OIICHUBATH
KaueCTBO CBOET0O BKJIaJa B OOIIMU MPOMYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUSI.

HPEAMETHBIE PE3YJIBTATDI

K xoniy 10 kinacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pEIIeHUH 33724 U MTPOBEJACHUHN MAaTEMAaTHUYECKUX PACCYKICHU;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUHU U CIICACTBUSA U3 HUX MPU PELICHUU
r€OMETPUYECKUX 33/1a4;

e KJIACCH(UIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHITHUSMU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXIYy NOPSIMONl U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITHUSIMH, CBA3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TIpHU3Ma,
nupamuza, NpsSMOYyToJIbHBINA Napaienaenunen, Kyo);

e KIacCUPUIMPOBATh  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHMS IS
KJIacCH(UKAIUH;

e CBOOOAHO ONEpUPOBATH  IOHATUSIMH, CBSA3aHHBIMH C  CEUYEHHUEM
MHOTOI'PaHHUKOB TJIOCKOCTBIO;

e BBHITIOJHATH napasuieibHoOe, [EHTPaJIbHOE u OpPTOTOHAIILHOE
MPOCKTUPOBaHKUE (UTYp HA TJIOCKOCTH, BBITIOJNHATh W300pakeHus puryp
HAa MJIOCKOCTH;

e CTPOUTH CEYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIC) MIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMAAM  TOBEPXHOCTEH  MHOTOTPAHHHMKOB  (TIpHU3Ma,
nupamuza), FeOMETPUUYECKUX Tell C TPUMEHEHUEM (HOPMYJT;

e CBOOOIHO OMEPUPOBATH MOHATHAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHT),
OCb M IUIOCKOCTb CHMMETPUHU, LEHTP, OCh MU IUIOCKOCTb CHUMMETPUU
buryper;

e CBOOOJHO ONEPUPOBATH TMOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJMHATaM B IPOCTPAHCTBE;

e BBITIOJHSITH ICUCTBUS HAJl BEKTOPAMH;

e pemarh 3aJadyd Ha JIOKA3aTeIbCTBO MAaTEeMaTHYECKUX OTHOIICHUW W
HAXOXKJEHUE T€OMETPUYECKUX BEIUYHUH, MPUMEHSISI U3BECTHBIE METOJbI
IpU PEHICHUH MAaTEMaTHUECKHUX 3a/1a4 MOBBIIIEHHOTO ¥ BHICOKOTO YPOBHS
CJI0’)KHOCTH;

e TMPUMEHATH TMPOCTEUIIME TPOrPaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BIEKAaTh, MNPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QUrypax, MPEACTaBICHHYIO Ha
YyepTekax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA MPAKTUKE: CpaBHUBATH U
aHATM3UPOBATh PEANbHBIC CUTYAIlMH, MPUMEHATh H3yYCHHBIC TOHATHUS B
mpolecce TIMOMCKAa peUIeHHs MaTeMaTH4ecKH  chopMyrarpoBaHHOU
mpoOIeMbl, MOJAETUPOBATh peajbHBIE CUTYyallMd Ha S3BIKE TE€OMETPHH,
UCCJIEeI0BATh MOCTPOEHHBIE MOJENH C MCIOJb30BAaHUEM T€OMETPUUECKUX
MOHATUNA W TEOpeM, amnmapara aiareOpbl, pemaTh MPaKTUYeCKHe 3aaadd,
CBSI3aHHBIC C HAXOXK/ICHUEM T€OMETPUICCKUX BEJIUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUSI T€OMETPUH Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K koniy 11 kiacca oOyyaromuiicss Hay4uTCs:



CBOOOJTHO ONEPUPOBATH MOHSATUSMHU, CBSI3AHHBIMU C LMJIUHIPUYECKOM,
KOHUYECKOM U c(hepuyeckord MOBEPXHOCTSAMHU, OOBSICHITH CIHOCOOBI
MOy YEHHUS;

ONEPUPOBATH MOHITUSMHU, CBSI3aHHBIMU C TEIaMU BpPALIECHUS: WJIUHIPOM,
KOHYCOM, c(pepoi u mapom;

pacno3HaBaTh Teia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1miap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TEJl BPALLICHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJI0KEHUE CPEPhI U MIOCKOCTH;
BBIYUCIISATh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHHKOB M TEJ BpallCHUS,
O00BEMBI U IUIONIAJIM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TeJl BpPAICHUA,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJTHO OTEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMA C KOMOWHAIUSIMH TEIl
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, cepa, BIUcaHHAsT B MHOTOTPAHHUK WJIU TEJO
BpAaIlCHUS;

BBIYUCIISITh COOTHOIIEHUS MEXIY TUIOIIAIIMU MTOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEJI;

n300pakaTh M3ydyaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BUJI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPALLICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTekax U pucyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpalliy HAJl BEKTOPaMUu;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
pelaTb reOMETPUYECKHE 3a/1a4l Ha BBIUMCICHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAaCCTOSSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, HA IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/a MIPU PELICHNY;
CBOOOJTHO ONEPUPOBATH TMOHATUSIMHU, CBSI3aHHBIMU C JIBJKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJTHATh HW300paXEHUST MHOTOTPAHHWKOB W T BpPAIICHHUS TIPU
[apaJUIeIbHOM  IIEPEHOCE, LEHTPAIBHOM CHUMMETPUM, 3€PKAJIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MoA00us;
CTPOUTh CEYEHUsI MHOTOTPAHHUKOB M TEJl BPAILLEHUSA: CEUCHMS LWIMHIpA
(mapayienbHO U NEPHEHIUKYIISPHO OCH), CEUYEHHUS KOHYyCa (MapaijieiabHbIe
OCHOBAHUIO U MPOXO/SIIUE Yepe3 BEPILNHY ), CEUEHUs 11apa;
HCIIOJB30BaTh METOABI TOCTPOCHMSI CEUEHWM: METOH CJIEAOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBATh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSITh TeOMEeTpUYecKre (AKThI ISl PElIeHUS CTEPEOMETPUUYCCKUX
3a7a4, MPEANOJIAralOlIUX HECKOJbKO IIAroB PEIICHUs, €CIU YCIOBUS
IIPUMCHEHHUS 3a/1aHbI B SIBHOW 1 HESIBHOM (hopme;

peliaTth 3aJa4d Ha JI0Ka3aTeJbCTBO MATEMAaTHUYECKUX OTHOIICHUM |
HaXO0X/JICHUE T€OMETPUUECKUX BEIUYMH;

MPUMEHATH MPOTPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IPU PEIICHUHN CTEPEOMETPUUYECKUX 3a]1a4;

NPUMEHSATh  IOJIYYCHHbIE  3HAaHWA  HA  MPAKTUKE:  CPABHUBATb,
aAHAJIU3UPOBATH U OLIEHUBATH PEAJIbHBIC CUTYaALIMH, IPUMEHATh U3YUEHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE IOUCKA  PEIICHUS
MaTeMaTU4ecku  CHOPMYJIUPOBAHHOW  TPOOJIEMBI,  MOJETUPOBATH
pEAIbHBIE CHUTyallMM Ha S3bIKE T€OMETPUM, HCCIEIOBATH IMMOCTPOCHHBIE
MOJIEIA C HCIOJIb30BAHUEM TIE€OMETPUYECKUX TOHSATHM U TEOPEM,
amnmapara anreOpbl, peniaTh MNPaKTUYECKUE 3aJlaud, CBS3aHHBIE C
HAaXO0XXJACHUEM I€OMETPUYECKUX BEJIUYHH;

MMETh TIpeACTaBiIeHHUS 00 OCHOBHBIX JdTalax pa3BUTHUS TE€OMETPHH Kak
COCTaBHOM 4yacTu (PyH1aMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne HaumeHoBaHue pa3iesioB U TeM Komrecrso wacos JyieKTpoHHbIE (LM pPOBbLIE)
n/n NPOrpaMMblI Bcero Konrpousre o0pa3oBaTe/bHbIE PeCypChl
padoTbI
1 BBenenue B ctepeomeTpuio 23 1
5 B3anMHOe pacnonoxeHue npsMsIx B 6 0
MIPOCTPAHCTBE
3 [TapamienbHOCTB IPSIMBIX U IUIOCKOCTEN B 2 0
IIPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTD MPSIMBIX U )5 |
IJIOCKOCTEHN B POCTPAHCTBE
VYTubl ¥ paccTosHUA 16 1
MHororpasHuKu 7 1
BexTops! B mpocTpaHcTBE 12 0
2 HOBTOPCHI/IC, 00o011eHne U cucTeMaTH3anus 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102 6




11 KVIACC

Kosmn4yecTBo 4acoB
HaumeHoBaHMe pa3/ieioB U TeM JaekTpoHHbIe (U(pPOBbHIE)
Ne n/m KoHnTpoibHbIe
NMPoOrpaMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI
1 AHanuThyeckas reoMeTpust 15 1
) [ToBTOpeHue, 06001IeHUE 1 15 1
crucTemMaTu3alurs 3HaHUI
OO0BEM MHOTOrpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomany noBepxXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JIBu>keHUs 5 1
7 [ToBTOpeHue, 06001IeHUE U 17 )
crucTemMaTu3auus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 8







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos JJIeKTPOHHBIE
uu¢poBbIe
Ne n/m Tema ypoka KonTtpoJbHble p
Bcero o0pa3oBaTe/bHbIE
padoThbl
pecypcsbl

OcHoBHbIE TpaBUiia H300paKEeHUS HA
PUCYHKE MJIOCKOCTH, MapauIesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[ToHsATHS CTEpeOMETPHH: TOUYKA, IPSMas,
MJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
NpaBujIa N300paKEHUS] Ha PUCYHKE
IJIOCKOCTH, MapalIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[MousTHA: IepeceKaroIuecs MI0CKOCTH,
MIEPECEKAIOIINECs TPsMasi U TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

[TonsTust: mepecekarouuecs mIOCKOCTH,
nepecekaronuecs npsmas 1 miockocThb;
MOJIyIPOCTPAHCTBO

MHoOrorpaHHuKH, U300paKeHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, H300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOMHUX O0OHEKTOB

AXCHOMEI CTCPCOMETPHHU U IICPBLIC




CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
cnenctBus u3 HUX. CrocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs MPSIMBIX U TUIOCKOCTEH

10

N300pakeHue ceueHuit mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MMOCTPOCHHBIX CEYCHUI Pa3HBIMU [IBETAMHU

11

N300pakeHne ceueHuit mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIC TTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHus
MOJYYEHHBIX IJIOCKOCTEN. PackpamBanne
MOCTPOCHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

12

N3o0pakeHue ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHus
MOJYYEHHBIX IJTOCKOCTEH. PackpammBanne
MTOCTPOCHHBIX CEYEHU Pa3HBIMU 1[BETAMU

13

N3o6paxenue ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0OpaxkeHue nepeceueHus
MOJYYEHHBIX INTOCKOCTEN. PackpalmBanme
IMOCTPOEHHBIX CEUYEHNUU Pa3HBIMU LIBETAMHU

14

Merton cneoB i IOCTPOECHUS CEUEHHH




15

MerToz cie1oB Uit IOCTPOCHUS CEUCHUI.
CaoiicTBa niepece4eHnii psIMbIX U
IJIOCKOCTER

16

Merton cnenoB 1uisi TOCTPOCHUS CEUEHHUIM.
CBoiicTBa nepeceueHuil MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH [LIAr0B
MIOCTPOEHUS

18

IToctpoenue cedenuii B nmupamuze, Kyoe no
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEU U 3aIllUCh 11aroB
IIOCTPOEHHUS

19

[TocTpoeHwue cedenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIKCh 1I1ar0B
MOCTPOCHHUSI

20

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IAroB
MIOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MIPONOPLUOHANIBHBIX oTpe3kax. [logoOue
TPEYroJbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceueHHIX HA
BBIHOCHBIX 4epTexkax. Mcropust pa3ButHs




IIAaHUMETPHUHN U CTCPCOMETPUN

23

Kourpoasnas padbora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

Bzanmuoe PacCIIOIOKCHHUE IIPSIMBIX B
IMPOCTPAHCTBC. CerH_[I/IBaIOH_II/IeCH MMpsAMBbIC.
HpI/ISHaKI/I CKPCIIUBAOIINUXCS ITPAMBIX.
HapaHHeHBHBIC NpAMBIC B IPOCTPAHCTBEC

25

Teopema o CylIeCTBOBAHMH U
€IMHCTBEHHOCTHU MPAMON MapajieIbHOM
JAHHOU MPAMOM, IPOXOAALIEN YEPES TOUKY
IIPOCTPAHCTBA U HE JIeXKalllel Ha JaHHON
npsMoi. JlemMma o nepeceyeHun
MapajuieIbHbIX MPSAMBIX IITIOCKOCTHIO

26

[TapannensHOCTh TpeX NpsiIMbIX. Teopema o
TpEX mapauieabHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCSI IPSMBIX

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajiIeIbHOTO
npoekTupoBanus. M300pakeHne pa3sHbIx
¢buryp B nmapaienbHON NPOeKIUU

28

LenTpanbHas npoekus. Yrou ¢
COHAIPABJIICHHBIMUA CTOPOHAMH. YTOJI
MEXIY IPAMBIMU

29

3amaun HA JOKA3aTEIHLCTBO U
HUCCICAOBAHUC, CBA3aHHBIC C
pacIoNOXEHUEM HIPSAMEBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapauIeIBHOCTD IPSIMOMN U
IJIOCKOCTH B IpocTpaHcTie. IIpusHak




MapauIeIbHOCTH MPSIMON U INIOCKOCTH.
CaoiicTBa napamienbHOCTH NPSIMOM U
IUIOCKOCTH

31

I'eomeTpuueckue 3ajaun Ha BBIYUCIIEHNUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
[apajuIeIbHOCTHIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

IlocTpoeHue ceueHus, NPOXOIAILIEro Yepes3
JAHHYIO IIPSIMYIO HA 4EPTEkKEe U
[apajuleJIbHOTO APYrou npsamMon. Pacuér
OTHOLUEHUN

33

[NapannenbHas mpoeKuus, IPUMEHEHUE s
MOCTPOCHHUS CeYeHH KyOa U
napauienenunena. CporcTa
napauieNienunea u IpusMbl

34

[TapannensHbie mmockocTh. [Ipu3Haku
MapauiebHOCTH ABYX TUIOCKOCTEH

35

Teopema o mapamieIbHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[?IHlCﬁ
yepe3 TOUKY, He IPUHAIIEKAITYIO TaHHOU
IUIOCKOCTH U CJIEJCTBUS U3 HEE

36

CaolicTBa napamienbHbIX JIOCKOCTEH: O
[apauIeIbHOCTH IIPSAMBIX [IEPECEYECHUS IIPU
MNEPCCCUCHUH ABYX MapalJICIbHBIX
IJIOCKOCTEN TpeThen

37

CaoiicTBa napamuieabHbIX IIIOCKOCTEN: 00
OTpEC3Kax MapalyICJIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEXKAY N1apAJLIIEIbHBIMU




IJIOCKOCTSIMU; O NIEPECEUEHUH MPSAMOI ©
JBYMsI TIApaJIJIEIIbHBIMU IJIOCKOCTSMHU

IToBTopenue: Teopema [ludaropa Ha

38
IIJIOCKOCTH

19 IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHAKA

40 CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napajuleJIenumne1a

41 Boruncnenue UIMH OTpe3KOB B KyOe 1
IPSMOYTOJIBHOM IapajuIeICIIUIICIe
[lepnieHqUKYISAPHOCTD NPSMOM U

42 m10cKoCTH. [Ipr3Hak nepneH MKy pHOCTH
IIPSAIMOM U TUIOCKOCTH
IlepnieHqUKyYISAPHOCTD NPSAMOM U

43 w1ockocTH. [Ipu3Hak nepneHuKyIsipHOCTH
IIPSIMOM U TUIOCKOCTH
Teopema o cyniecTBOBaHNU U

44 €AVUHCTBEHHOCTH IPSIMOMU, TPOXOASILEH
4yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHAUKYIISIPHON K INIOCKOCTH

45 [InockocTy ¥ NEpNEHANKYIISPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKAX

46 [InockoCcTH U epIIeHIUKYISPHBIE UM
IIPsIMbIE B MHOTOTPaHHHUKAX

47 [lepnennukynsap u HaknoHHas. [loctpoenue
NEPIEHAUKYIISPA U3 TOYKH HA NPSIMYIO

43 [lepnenaukynsp u HaknoHHas. [loctpoenue

NEPpNCHAUKYJISIPpAa U3 TOYKU HA MPAMYIO




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

49
u oOpaTHas)

50 Teopema o Tpéx nepneHAUKyIsApax (mpsamas
u oOpaTHas)

51 VYron Mexay CKpeIrBarOIUMUCS
IIPSIMBIMU

5 [Touck neprneHANKYISIPHBIX MPSMBIX C
MTOMOUIBIO NEPIIEHIUKYJIAPHBIX INIOCKOCTEN

53 OpTOroHaibHOE MPOEKTUPOBAHUE
[TocTpoenne ceueHmit Kyoa, IPU3MBI,

54 MIPaBUJILHOM MUPAMUJBI C IIOMOLIBIO
OpPTOTOHAJIBHOUN MPOEKIINH
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

55 [IPaBUJILHOM MUPAMUJBI C IIOMOLIBIO
OPTOTOHAJILHOMN MPOEKIIUH
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO

56 MII0CKOCTH. [InockocT cummeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak NepneHIuKyISIPHOCTH IPSIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUHU

53 [IpaBuibHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKHU 10 INIOCKOCTH

59 [IpaBuiBHBIE MHOTOTpaHHUKU. Pacyér
paccTOsSHUM OT TOYKHU J0 IVIOCKOCTH
CriocoObl OMyCTUTh NEPICHANKYJISAPHI:

60 CUMMETpHUS, CABUT TOUYKH 110 NapAJLIICIbHON

IpsAMOI




61

CaBur no HenapasieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Konrponsnas padora "B3anmuoe
PacroJIO0KEHUE MPSMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: yroa MexXay IpsIMbIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJbHHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHUE: YroI MEXTY
CKPELIMBAIOIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FeOMeTpI/IquKI/IC METOJAbI BBIYUCJIICHUA
yriia MEXKXIy NpsAMbIMU B MHOT'OI'paHHUKAX

66

JIByrpanHsbIil yroia. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTO yTia

67

[lepnenaukynsipHble miaockoctu. CBoiicTBa
B3alMHO NEPIEHINKYJISPHBIX MNIOCKOCTEN

68

[Ipu3Hak nepnesIuKyIsIpHOCTH
IJIOCKOCTEH; TeOpeMa O NPsMOK
[IepECeYCHMs ABYX IIIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEU INIOCKOCTH

69

[IpsmoyrosbHbIi napasuienenunesn; Kyo;
U3MEPEHUs, CBOICTBA IPSAMOYTOJIBHOTO
napaJiesenumnena

70

Teopema o0 TMaroHaH MPSMOYTOIBLHOTO
napajuieJienuIe/ia u CJIeICTBUE U3 Heé

71

CrepeomeTpryuecKkue 1 MpUKIaIHbIC




3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

HOBTOpeHI/Iel CKpCHIUBAOIIHECS IPAMBIC,
napaijiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OrpaHHUKax

73

Hapa mapaajICJIbHbIX IJIOCKOCTEH Ha
CKPCHIMBAOIIHNXCA TPAMBIX, PACCTOSAHUC
MCXKAY CKpCIIHUBAOMIUMUCA TPAMBIMUA B
MPOCTBIX CUTyalUAX

74

Paccrosinue oT TOUKH 70 IIJIOCKOCTH,
PacCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruucnenue pacctossHANA MEXKIY
CKPEILMBAIOIINAMUCS IPSIMBIMU C IIOMOILBIO
MEPIEHIUKYISIPHON IIIIOCKOCTH

76

TpéxrpaHHblil yroi, HepaBeHCTBa IS
TpexrpaHHbIx yrioB. Teopema [Iudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yTJIA

77

DneMeHThI ChepUIEeCKON reOMeTpHH:
reoJIe3M4eCcKue JIMHUY Ha 3eMJie

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHuil "MHOrorpaHHuK
U €70 JIEMEHTHI"

80

[Tupamuga. Buasl nupamua. [IpaBunsHas
nupamMuaa

81

[Ipusma. [Ipssmast 1 HAKIOHHAS IPU3MBIL.
[IpaBunbHas npusma




[IpsimMoit napayenenunes, NpsMOyTrOIbHbIN

82 1
napaJiesienurnes, Kyo

23 Brinmykiblie MHOTOrpaHHUuKH. Teopema 1
Diinepa
Brinykibie MHOTOrpaHHUKH. Teopema

84 Oitnepa. [IpaBusbHbIE U TOTYNPABUIbLHbBIC 1
MHOTOTPaHHUKHU

85 KonTtponbHas pabora "MHororpaHHuKU" 1

26 [TonsiTre BeKTOpa Ha MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3HocTh BEKTOpPOB 1

89 [IpaBuno mapannenenunena 1

90 YMHOXEHUE BEKTOpa Ha YHCIIO 1

91 Paznoxenue BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JIEXKAIIKUX B OJHOU IIIOCKOCTH

92 CkansipHoe mpou3BeIeHUE 1

93 Brruncnenue yria Mexay BEeKTOpaMu B I
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

95 IIpocreiimue 3a1a4u ¢ BEKTOpaMU 1

96 IIpocreimue 3a1a4u ¢ BEKTOpaMH 1

97 [Ipocreiimue 3a7a4u ¢ BEKTOpaMu 1

98 O060011eHre U crucTeMaTu3alus 3HaHU! 1

99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHU| 1

100 HtoroBasi KOHTpOJIbHAsA paboTa 1




101 Hrorosas konTponbpHas pabora 1

102 O06001IeHYE ¥ cucTeMaTU3alus 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102




11 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
uudposbie
Ne ni/m Tema ypoka KontpoabHuble
Bcero o0pa3oBaTe/ibHbIE
padoThbI
pecypcsl

| [ToBTOpenue Tembl "KoopiuHaTel BEKTOpa |

Ha IUIOCKOCTH U B IIPOCTPaHCTBE"
) [ToBTOpenue Temel "CkansipHoe |

IIPOU3BEJICHNE BEKTOPOB"
3 IToBTOpeHue TeMsl "Borunciaenue yria 1

MEXy BEKTOPaMH B IPOCTpaHCTBE"
4 IToBTOpEHME TeMBbI Y paBHEHNE IPSIMOH, 1

IIPOXOJAIIEN Yepe3 1Be TOUKU"
5 VYpaBHEHHE IIIIOCKOCTH, HOPMAJIb, |

aBHEHME IJIOCKOCTHU B OTPE3KAX

y
6 VYpaBHEHHE IIIIOCKOCTH, HOPMAJIb, |

YPaBHEHHE IUIOCKOCTH B OTPE3KaxX
7 BekropHoe npousBeneHue 1
2 JInneliHbIe HEPABEHCTBA, JIMHEWHOE 1

[IPOrpaMMUPOBAHUE
9 JInneliHbIe HEPABEHCTBA, JIMHEWHOE 1

IIPOrpaMMUPOBAHNE
10 AHanuTHYECKHE METOBI pacuéTa yria |

MCKAY NPSAMBIMHU B MHOT'OT'PAHHUKAX

11

AHanuTHdeckne MCTOJAbI pacqéTa yriia
MCXKAY MIIOCKOCTAMU B MHOT'OI'paHHHKax




@opMyiia pacCTOSTHUS OT TOYKH 110

12 IUIOCKOCTH B KOOPJIMHATaX

13 HaxoxneHue paccTosiHUi OT TOYKH J10
TUIOCKOCTH B KyOe

14 HaxoxneHne paccTossHUi OT TOUKH J10
IUIOCKOCTH B NTPABUJIbHON MHUpaMuJIe

15 Kontponbhas pabota "Ananuruyeckas
reometpus”

16 CeueHust MHOTOT'PaHHUKOB: CTaH/IapTHbHIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOIPaHHUKOB: METO/ CJIEJIOB
CeueHMsi MHOTOIPaHHUKOB: CTaHIapTHbIE

18 IUIOCKOCTH, IIEPECEUEHUS PSIMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble IpsMBbIE U MIIOCKOCTH:
IapaJuleJIbHbIE CEYECHHUS

20 [TapannenbHble IpsMBbIE U MIIOCKOCTH:
pacy€r OTHOIIEHUI
[TapannenbHble NPsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXKAY CKPEIIUBAIOIINMHUCS
MPSIMBIMH
IlepnieHauKyIsIpHBIE IPSIMBIE U

) IUIOCKOCTH: CTaHJapTHBIE Mapbl
NEPIEHIUKYIISIPHBIX TUIOCKOCTEN U
IPSIMBIX, CHMMETPUHU MHOTOTPaHHUKOB
[lepnieHauKyIsIpHBIE IPSIMBIE U

23 IUIOCKOCTH: TEOPEMA O TPEX

NEePHEHANKYIISIPAX




24

[lepnenaukynspHbIe TPSMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOTOI'PAaHHHMKAX

25

HOBTOpeHI/ICI Iiomaan MHOI‘OYFOJILHI/IKOB,
(dbopMyIIBI IS TIOMIAACH, COOOpaKEHUS
moa00ust

26

[ToBTOpEHME: MIOMAAN MHOTOYTOJILHUKOB,
(bopMyIIBI TS TUIOMIAICH, COOOpaKEHHUSI
moa00ust

27

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
dbopMyIIBI IS TUTOIIACH, COOOpaKEHUS
moa00ust

28

[Tmomaau ceyeHuit MHOTOrpaHHUKOB:
TJIOIIA I TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUs MOA00HS

29

[Tmomaam ceyeHnii MHOTOTPaHHUKOB:
TJIOIA M TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MTOA00uS

30

Kontponbnas padota "[loBTOpeHue:
MHOTOTPAaHHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O0béM Tenta. O0beM IPSIMOYTOJIBHOTO
napaJienenuneaa

32

3anaun 00 yaABOCHUHU Ky0Oa, 0 KBaJpaType
Ky0a; O TPUCEKIIUU yTia

33

CrepeoMeTpUYecKHe 3a]1auu, CBSI3aHHBIC C
00BEMOM TIPSAMOYTOJIBHOTO
napauiesienumne1a




HpI/IKJ'Ia[[HI)IC 3aaa4M, CBA3aHHBIC C

34 BBIYUCIICHHEM 00BbEMa IPSIMOYTOJIBHOTO
napajuiesenumneaa

35 OOBEM IpsIMOI IPU3MBI

16 CrepeomeTpuuecKue 3aJauu, CBsI3aHHbIE C
BBIUHCIICHHEM 00bEMOB IPSIMOM MPU3MBI

37 [Ipuknagabie 3a1a4n, CBSI3aHHBIE C
00BEMOM TIPSAMOI TIPU3MBI
Brrmancienne 006EMOB TeJI C IIOMOIIBIO

38 onpenenéHHoro uHTerpaita. O0neEM
HaKJIOHHOMN PU3MBI
Brruucienue 00bEMOB TeI ¢ TOMOIIIBIO

39 omnpeaenéHHoro uaterpana. OobéM
MAPaMUIbI

40 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE
00BEMOB MUPaMUJI C OOIIUM YTIOM

0 0

A1 dopmyna 00béMa mupamuibl. OTHOLIEHUE
00BEMOB MUPAMHUJI C OOIINM YTIIOM

4 CrepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C
00BbEMaMK HaKJIOHHOW TPU3MBbI

43 CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
00BEMaMH MUPAMU/TBI
[Tpuknagueie 3agaun no Teme "O0bEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKJIOHHOMN
MIPU3MBI

45 [Ipuknagueie 3agaun 1no Teme "O0bEMBI

Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI




ITpumenenne o0bEMOB. Briunciienne

46 PacCTOSIHUS 10 MJIOCKOCTH

47 Kontponbhas pabota "O6beM
MHOTOrpaHHuKa"
Hunuuapuueckasi HOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKOM
MOBEPXHOCTHU

49 Humuaap. [psamoit KpyroBou MUIHHAD.
[Tmomaas MOBEpXHOCTH NUJIMHIPA

50 Konnueckast moBepxHOCTh, 00pa3ylomme
KOHUYECKOW MmoBepXHOCTH. Konyc

51 CeueHune KOHyca TIOCKOCTHIO,
napajuieIbHOM MIOCKOCTH OCHOBaHUS

57 YceuéHnblil konyc. M300paxeHne KOHyCOB
U YCEUYEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTU KOHYCa

54 [Tnomaae 60KOBOM MOBEPXHOCTH H IMTOJTHOM
MMOBEPXHOCTU KOHYCa
CrepeoMeTpuyecKHe 3a1a4u Ha

55 JIOKa3aTeIBCTBO U BEIYHUCIICHHE,
MMOCTPOEHUEM CEUCHUH LUIIMH]IPA, KOHyCa
CrepeomeTpuueckue 3a1a4u Ha

56 JI0Ka3aTeJIbCTBO M BEIYHCIICHUE,
MMOCTPOCHUEM CEUEHUH ITUINHAPA, KOHyCa

57 IIpukiagHeie 3a1a4m, CBSI3aHHBIE C

HUWIMHAPOM




58

HpI/IKJ'Ia[[HLIC 3aaa4M, CBA3aHHBIC C
HUWIMHAPOM

59

Coepa u map

60

[Tepeceuenue cheps! 1 1apa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bun u n3o6paxenue mapa

61

[Tepecedenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
TUTOCKOCTBIO. B 1 n300pakeHue mapa

62

VYpasaenue chepsl. [Ltomans chepsr u eé
qyacTei

63

CummMmertpust cepsl 1 mapa

64

CrepeomeTpuueckue 3aa4uu Ha
JIOKA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

65

CrepeoMeTpuyeckre 3aJauu Ha
JI0OKa3aTelIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE cO CEepoit U mapom,
MOCTPOEHUEM UX CEUEHHUH IIIOCKOCTHIO

66

[TpuknaaHbie 3a7a4u, CBSI3aHHBIC CO
cdepoii 1 mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHMCIICHHS B OKPY)KHOCTH, CTaHIapTHBIC
moa00ust

68

Paznuunbie KOM6I/IHaIII/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH




BparieHus"

70

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaleHus"

71

Kontponbhas padora "Tena u
MOBEPXHOCTHU BpauieHus"

72

O06beém mumHapa. Teopema 00 00bEMe
MPSIMOTO ITUJIHHJIpA

73

Brruncnenue 00bEMOB TeIT ¢ TTOMOIIIBIO
onpenenéHHoro uHTerpana. O0sEM KoHyca

74

ITnowmanu 60KOBOU Y MOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3a1auu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76

[Tpuknagaeie 3agaun 1o Teme "OOBbEMBI U
IJI0IaAu NOBEepXHOCTEN Ten"

77

O0BEM mIapa u MapoBOTO CEKTOPA.
Teopema 06 o6bEMe mapa. [Tnomasns
cdepbl. CTepeoMeTpruIecKUe 3a/1a4H,
CBSI3aHHBIE C BBIYMCIIEHHEM 00BHEMOB
1rapa, mapoBOro CErMEHTa M MapoBOT0
CeKTOpa

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM LIapa u
iomaasio cepbl. COOTHOIICHUS MEXKITY
TUTONIA/ISIMA TTOBEPXHOCTEH U 00BbEMaMH
MOOOOHBIX TEN

79

[TogoOHBIE TENa B TPOCTPAHCTBE.
N3menenue o0bEMa npu nogoouu.




CrepeoMeTpuyecKre 3aJauu, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIAACH
ITOBEPXHOCTEN

80

KonTponbnas padota "Ilnomanu
MOBEPXHOCTU ¥ 00BEMBI KPYTJIBbIX Te"

81

JBmxenus npoctpancTBa. OTOOpakeHus.
JIBmoxeHus U paBeHcTBO ¢uryp. Ooume
CBOICTBA JABUXECHUN

82

Buapl nBmkeHunid: napajuiebHbIA MIEPEHOC,
LEHTpaJIbHAs CAMMETPHS, 3epKaJIbHAS
CUMMETpPHSI, TOBOPOT BOKPYT MPAMOit

&3

[IpeobpazoBanus nomoodus. [psmas u
cdepa Diinepa

84

F€0MeTpI/IT-I€CKI/Ie 3ala4i Ha IPUMCHCHUC
JBUXCHUSA

85

KonrponsHas padora "BekTopsl B
npocTpaHcTae”

86

Oo6o06maromiee noBTopenue 11 noHsATUit 1
MeToA0B Kypca reometpun 10—11 kmnaccos,
cUCTeMaTU3alus 3HAaHUM:
"[lapanaenbHOCTh MPSMBIX U IIIOCKOCTEN B
npocTpaHcTae”

87

O6o06maromiee noropeHue 11 noHsaTuit u
METOJI0B Kypca reometpun 10—11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BeKTophl B
npocTpaHcTBe"

88

O6o0maromiee moBTopeHue 11 moHsTHii 1
MeTo0B Kypca reometpun 10—11 knaccos,




cUCTeMaTu3alus 3HaHUi: "BeKTopsl B
npocTpaHcTae”

89

O6o06uaromiee noropeHue 11 noHsaTuit u
MeTOoJ10B Kypca reomeTtpun 10-11 knaccos,
cucremMaru3anus 3HaHuii: "O0bem
MHOTOrpaHHHKA"

90

Oo6o06maromiee noTopenue 11 noHsATUi U
MeToA0B Kypca reometpun 10—11 kmnaccos,
cucreMmarusanus 3Hanuii: "OobeM
MHOIOrpaHHHKaA"

91

O6o0maromee moBropeHue 11 moHsaTHi 1
MeToJ10B Kypca reometpun 10-11 knaccos,
cucrteMatusanud 3Haguil: "Iltomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX TeT"

92

O6o0maromee moBTopeHue 11 moHATHI 1
METOJI0B Kypca reometpur 10—11 knaccos,
cucrteMarusanus 3Hanuii: "Ihiomanu
MTOBEPXHOCTH ¥ 00BEMBI KPYIIIBIX TE"

93

HtoroBas koHTpoJbHAs paboTa

94

Hrorosas KOHTpoJpHAs paboTa

95

[ToBTOpeHue, 06001IeHUE U
cucTeMaTu3auus 3HaHUI

96

Hctopus pasBUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
MH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT Ui

97

HcTopus pa3BUTHS CTEpPEOMETPUH KaK
HAYKU 1 €€ POoJIb B PA3BUTHUH COBPEMEHHBIX




WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

98

Hcropus pasBUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

99

Hctopus pasBUTHS CTEPEOMETPUN KaK
HAyKHU U €€ pOoJib B Pa3BUTHH COBPEMEHHBIX
MH)XECHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT Ui

100

Hctopus pa3BUTHs CTEPEOMETPUU KaK
HayKH U €€ pOoJIb B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJOT Ui

101

Hcropwust pa3BUTHS CTEPEOMETPUN KaK
HayKH U € POoJIb B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

102

Wcrtopust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOILIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI [T YYEHUKA

* Matematuka. ['eomerpust; yrimyonernoe odyuenne, 10 kmace/ Mepansak A.I'., Homuposckuii [I.A., [TonskoB B.M.;
o pexakuueit [Togonbckoro B.E., O0miecTBoO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M3 MaTeTBCKUI ICHTP
«BEHTAHA-TI'PA®»; AkunonepHoe obmiectBo «M3narensctBo «IIpocenienne»

* Matematuka. ['eomerpus; yrimyonernnoe odyuenue, 11 xmace/ Mepsnsak A.I'., Homuposckuii [.A., TTonskoB B.M.;
o pexpakmmeit [Togonsckoro B.E., OdmiecTBo ¢ orpaHUYeHHOH OTBETCTBEHHOCTHIO M3MaTeTCKUI IEHTP

«BEHTAHA-T'PA®»; Aximmoneproe odmectBo «M3matensctBo «IIpocsemierne)

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

* Matematuka. ['eomerpust; yrimyonernoe odyuenne, 10 kmace/ Mepsnsak A.I'., Homuposckuii [I.A., [TonskoB B.M.;
o pexakuueit [Togonbckoro B.E., O0miecTBo ¢ orpaHUYeHHOH OTBETCTBEHHOCTHIO M3 MaTEITBLCKUI ICHTP
«BEHTAHA-T'PA®»; AkunonepHoe obmiectBo «M3narensctBo «lIpocenienne»

* Matematuka. ['eomerpus; yrimyonernoe odyuenue, 11 xmace/ Mepsnsak A.I'., Homuposckuii [I.A., [TonskoB B.M.;
o pexakumeit [Togonsckoro B.E., OdmiecTBo ¢ orpaHUYeHHO OTBETCTBEHHOCTHIO M3MaTETCKUI ISHTP

«BEHTAHA-T'PA®»; AximmonepHaoe odmectBo «M3matensctBo «IIpocsenieHme)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET
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