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INOACHUTEJIBHASA 3AIIMCKA

I'eomerpus siBIsieTCsT OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEeIHEro oOmero o0pa3oBaHMs, TaK
Kak oOecreyrBaeT BO3MOXKHOCTb HW3yUCHMs JMCLUUIUIMH €CTECTBEHHO-HAY4YHOH HampaBiIeHHOCTH H
NpeMETOB T'YMaHUTApPHOTO IHMKJA. [T0CKONbKY JIorMdeckoe MbIIUIeHHE, (GOpMUpYyEeMOe MpH U3yUeHHU
00yYaromyUMHUCs MOHATHUHHBIX OCHOB I'€OMETPUH, MPU JI0KA3aTEIbCTBE TEOPEM U MOCTPOSHHUH IIETIOUKH
JIOTUYECKUX YTBEP)KICHUN MPU PELIEHUH T'€OMETPUYECKUX 33aJay, YMEHHE BBIIBUIATh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS IPHU PEILIEHUH 3a/ad E€CTECTBEHHO-HAYYHOI'O LMKIA, B
YaCTHOCTH (PU3UYECKUX 3a/au.

Lens ocBoeHus: mporpaMMbl yueOHOTo Kypca «l'eomeTpusi» Ha yriyOJE€HHOM YpPOBHE — Pa3BUTHE
WHAMBUIYAJIbHBIX CIIOCOOHOCTEH OOydYalomuxcsi NpU H3YYEHUH TEOMETPHM, KaK COCTaBIISIOLIEH
npeaMeTHor obnactu «MaremaTrka U nHGOpPMATHKa» depe3 odecreueHrne BO3SMOXKHOCTH TPUOOPETEHHS
U UCIOJB30BaHusl Oojiee TIyOOKHUX T€OMETPUYECKUX 3HAHUM M AeMCTBUM, crieU(UYHBIX T€OMETPUH, U
HEOOXOJUMBIX I YCHEIIHOTO MpodecCHOHaTIbHOr0 00pa3oBaHMsl, CBS3aHHOTO C HCIOJIb30BAaHUEM
MaTeMAaTUKH.

[IpuoputeTHBIMM 3aZjauaMu Kypca TE€OMETPUU Ha YIiIyOJIEHHOM YpOBHE, PACIIUPSIOMIUMU U
YCUIIMBAIOIIMMU Kypc 6a30BOT0 YPOBHS, SBISIOTCS:

paciMpeHue MpeiCcTaBiIeHUs] O TeOMETPUM KaK 4YacTd MHPOBOM KyJIbTypbl M (popMHpoBaHHE
OCO3HAaHUs B3aMMOCBS3H T€OMETPHUH C OKPYKAIOIIIM MHUPOM;

dbopMupoBaHue TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak O  BaKHEHIIHUX
MaTEMaTUYECKUX MOJEIAX, NO3BOJIIOIIMX OMKMCHIBATh U M3y4aTh Pa3HbIE SIBICHUS OKPYXKAIOIIETO0 MUPA,
3HaHHE MOHATUWHOTO anmapaTta 1o pasjaeny «CtepeoMeTpus» y4eOHOTO Kypca TeOMETpUH;

dbopMHpOBaHUE yYMEHHUS BIaJIeTh OCHOBHBIMH MOHSATHSMHM O NPOCTPAHCTBEHHBIX (PUrypax MU HX
OCHOBHBIMH CBOMCTBaMHM, 3HaHUE TeopeM, (GopMyn W yMEHHE WX MPHUMEHATb, YMEHHUS J10Ka3bIBaTh
TEOpPEeMbI U HaXOJIUTh HECTaHJAPTHBIE CIIOCOOBI PELICHHUS 3a/1a4;

(dopMHpOBaHUE YMEHHS paclio3HaBaTh HA YepPTekax, MOAEISAX U B peaIbHOM MUPE MHOTOI'PAaHHHUKH
U TeJla BpallleHUs, KOHCTPYHPOBATh F€OMETPUUECKHUE MOJIETIH;

¢opMHpOBaHUE TOHMMAHHUS BO3MOXKHOCTH AKCMOMAaTHUECKOTO MOCTPOCHHS MaTeMaTHYeCKUX
TeopHii, POPMHUPOBAHNE TIOHUMAHUS POJIM AKCHOMATHUKH MTPH IPOBEICHUH PACCYKICHHIA;

¢opMHpOBaHUE YMEHHUS BIAJETh METOJAaMH JI0KAa3aTelIbCTB M aJTOPUTMOB PEIICHUS, YMEHUS HX
IPUMEHATh, NMPOBOJIUTH JOKa3aTEJIbHbIE PACCYXJIEHUS B XOJ€ PEIICHUS CTEPEOMETPUUYECKUX 3anady U
3a7a4 ¢ MPaKTUYECKUM COAep)KaHueM, (pOpMUPOBaHUE MPEACTABICHUS O HEOOXOJUMOCTH JI0Ka3aTeIbCTB
npu 00OCHOBAHMM MAaTEeMAaTUYECKUX YTBEP)KICHHM M POJIM aKCHUOMAaTHKH B IPOBEIECHUU JE€TYyKTHUBHBIX
pacCyKIEHHUI;

pa3BHUTHE U COBEPIICHCTBOBAHUE MHTEIIEKTYabHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00yUaronuxcs,
M03HABaTENbHON AKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHMH, KPUTUYHOCTU MBIIUIEHUS, HWHTEpeca K
W3YyYEHHUIO0 TEOMETPHH;

¢dopmupoBanue (GyHKIMOHAIBLHOW IPAMOTHOCTH, PEJIEBAHTHOM I'€OMETPUN: YMEHHS pacro3HaBaTh
MPOSIBJICHUSI T€OMETPUYECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEANbHBIX KU3HEHHBIX
CUTyallMsiX Y TPpU U3YYEHUU JPYTruX Yy4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJETUPOBAHUS pEAIbHBIX CUTYalluid, HCCIENOBaHMs TOCTPOSHHBIX MOJIENEH,
MHTEPIPETALNHU MOTyUYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COJEpKATeNbHBIMH JUHHUSIMH ydeOHoro kypca «l'eomerpusi» B 10-11 kmaccax
apisitores: «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY», «MHOrorpanHukmny, «Tena Bpamienus», «Bekropbl
Y KOOPIMHATEI B IPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH TOHITHAMMNY,
peNeBaHTHBIMU T€OMETPUM Ha yriayOJE¢HHOM ypoBHe oOydeHust B 10—11 kimaccax, OTHOCHUTCS KO BCEM
COJIepKaTEeNbHBIM JMHUSIM Y4eOHOTO Kypca, a (opMHupoBaHHE JIOTUYECKUX YMEHUH paclpeaenseTcs He



TOJIKO TIO COJIEP’KaTeNbHBIM JIMHUSM, HO M 10 romaM oOyudeHus. ConepkaHue oOpa3oBaHHUSA,
COOTBETCTBYIOIIIEE TMpPEIMETHBIM pe3ylbrataM ocBoeHusi @DenepanbHOl paboueil  MporpamMMmBbl,
pacnpeneNiéHHbIM 10 ToAaM OO0ydYeHUs, CTPYKTYPHPOBAHO TaKMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHIUITHATBHBIM BOTIPOCaM 00ydYaroIuecs o0paliaiuch HEOAHOKPATHO. DTO MO3BOJISET OPraHU30BaTh
OBJIQJICHUE TEOMETPUYECKMMHU TOHSITHSIMH W HaBBIKAMHU TIOCJEAOBATEIbBHO U TOCTYNATENbHO, C
cOONIOZICHHEM TMPUHIIMIIA TPEEeMCTBEHHOCTH, a HOBBIC€ 3HAHHMS BKJIIOYAaTh B OOIIYyI0 CHUCTEMY
TCOMETPHUYECKUAX TPEICTABICHUN OOYYalONIMXCs, pacmupsis W yrayomss e€, oOpa3ys TNpOdYHBIC
MHO>KECTBEHHBIC CBSI3H.

[Tepexo k M3y4EHUIO TE€OMETPHUH HA YTIIYOJIEHHOM YPOBHE ITO3BOJISICT:

co3martk  ycioBus A guddepeHnuandu  OOy4YeHHs, IOCTPOCHHS  WHIMBHIYaTbHBIX
o0pa3oBaTeNbHBIX MpPOrpamMM, OOECHEeUUTh YINIyONEHHOE H3yuyeHHE TIEeOMETPHHM KaK COCTaBIISIOLIEH
ydyeOHoro npeameta «MareMaTukay,

MOJIFOTOBUTH O0YYaIOMIMXCS K MPOJOJIKEHUIO U3yYeHUs] MAaTeMAaTUKH ¢ y4€TOM BbIOOpa Oyayriei
npodeccun, odecrednBasi MPEEMCTBEHHOCTh MEXKTy OOIIMM U MPodeCcCHOHATBHBIM 00pa30BaHUEM.

Ha m3yuenue ydyeOHoro kypca «I'eomerpus» Ha yriay0aéaHom ypoBHe oTBoauTtcs 204 daca: B 10
kiacce — 102 yaca (3 yaca B Hezeno), B 11 xkmacce — 102 gaca (3 gaca B HEIeIO).



COJAEP)KAHUE OBYYEHUA
10 KIIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS cTepeomeTpuu. Touka, mpsMas, MIOCKOCTh, MpocTpaHCcTBO. [loHsATHE 00
AKCOMAaTUY€CKOM IOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacrnosio)keHHe MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECs, MapaulesibHbIle U
ckpeuBaromuecs: npsimbie. [Ipu3Haku ckpemuBarommxcss nOpsmbix. [lapannenbHOCTh NOPSIMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MapajlieJbHbIe NMPSMbIE B MIPOCTPAHCTBE, MAPATUIEIBHOCTh TPEX MPSIMBIX,
napajuIeTbHOCTh MPSMOU U mIockocTH. [lapamiensHoe U eHTpaTbHOE MPOSKTHPOBAHUE, N300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBA MapauIeNbHOTO MpoeKTUpoBaHus. M3o0paxeHue Guryp B napamieabHOU
OPOCKIMU. YTIBI C COHANpPaBICHHBIMH CTOPOHAMH, YTOJd MEXKAYy IMPsSMBIMA B IIPOCTPAHCTBE.
[TapanienbHOCTh IUIOCKOCTEH: mMapajulelibHble IUIOCKOCTH, CBOWMCTBA MapajuieIbHBIX IUIOCKOCTEH.
[Ipocrelimme mpocTpaHCTBEHHBIE (DUTYpPHI HA TUIOCKOCTH: TETPadJp, MapaJUISNICNUIe]], TTOCTPOSHUE
CEUYEHUU.

[leprieHTUKYASIPHOCTh MPSMOW W ITUIOCKOCTU: TEPIEHIUKYJISIPHBIC MPSMbIE B IPOCTPAHCTBE,
IpsiMbIE MapajuieIbHbIe U MEPIEHANKYJISIPHBIE K TNIOCKOCTH, MPU3HAK MEPIEHANKYISIPHOCTH NPSIMONA U
MJIOCKOCTH, T€OpeMa O MPSIMOU MEPIECHIUKYJIAPHON IIOCKOCTH. OpTOroOHAIBHOE MPOSKTHPOBAHUE.
[leprieHuKyIsIp W HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHE OT MPSIMOM 10
MJIOCKOCTH, TPOEKIMsl (UTYypbl Ha IJIOCKOCTh. [lepmeHANKYISIPHOCTh TUIOCKOCTEH: MPHU3HAK
MIEPIICHIUKYJISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa o TpEX nepneHauKyJsapax.

VYriabl B IPOCTPAHCTBE: YOI MEXIY NMPAMOUN M IUIOCKOCTBIO, IBYTPAHHBIN Yroj, JUHEUHBIN yroJl
JIBYTPAHHOTO yria. TpéXrpaHHbld U MHOTOTpaHHBIC yribl. CBOWCTBA IUIOCKUX YIJIOB MHOTOTPAHHOTO
yria. CBOMCTBA IUIOCKMX M JIBYTPAHHBIX YIJIOB TPEXI'PAHHOIO yria. TeopeMbl KOCUHYCOB M CHHYCOB
JUTA TPEXTPAHHOTO YTJIA.

MHOTrOTrpaHHUKHA

Bunibl MHOrOrpaHHUKOB, pa3BEpTka MHOrorpaHHuka. IIpusma: n-yronbHass npusma, npsMas u
HAKJIOHHAas MpPU3MbI, OOKOBas W TOJHAs TMOBEPXHOCTh Mpu3Mbl. [lapannenenurnesn, mpsMOYTrOIbHBIN
napajuielenune] U ero cpoiictBa. Kparualilime myTH Ha NOBEPXHOCTHM MHOrorpaHHuka. Teopema
Oiinepa. [IpoctpanctBennas Teopema [ludaropa. Ilupamuga: n-yronpHas nmupammujia, MpaBUIbHAS U
yceuéHHas mupamuibl. CBoicTBa pébep M OOKOBBIX TpaHell mpaBuUiibHOW mupamupsl. [IpaBuibHbIE
MHOTOI'PAHHHMKU: MPAaBUIIbHAS IPU3Ma U MpaBUJIbHAs MUPAMK/IA, PABWIbHASI TPEYroJibHAs UpaMuaa u
MPaBUIBHBIN TeTpadap, KyO. [IpencTaBnenre o mpaBHIBHBIX MHOTOTPaHHHUKAX: OKTadp, JOJAEKa’aAp U
MKOCadIp.

Borunicnenue 57I€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans OGokoBoi
MOBEPXHOCTU M TIOJHOW TIOBEPXHOCTH MPSIMOW TPU3MBI, IUIOMIAJb OCHOBAaHUM, TeopemMa O OOKOBOU
MOBEPXHOCTU TMpsiMoi Tpu3Mbl. [lmomaas OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH MPABUIBLHOU
nUpaMuIbl, TEOpEeMa O TUIOMIAAN YCEUEHHON TUPaMUIbIL.

CummeTpusi B MPOCTPAHCTBE. DIEMEHTHI CUMMETPUH MPABMWIBHBIX MHOTOIPAaHHUKOB. CUMMETpHsI
B TPaBWJILHOM MHOTOTPAaHHUKE: CHUMMETpPHs MapajulesieluIea, CUMMETPHUS NPABWIBHBIX TMPU3M,
CUMMETpPHUS TPaBUIILHON MUPAMHUIBI.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

[TonsiTHsA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJEBOTO BEKTOPA, BEKTOPHI
KOJUTMHEApHBIE, COHAMPABJICHHBIC W TIPOTUBOIOJIOKHO HANPaBJICHHBIC BEKTOPHI. PaBEHCTBO BEKTOPOB.
JleficTBUS ¢ BEKTOpAMH: CIIOKEHHE W BBIUUTAHHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXEHHUE
BEKTOpa Ha yucio. CBOMCTBa CIOkKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOpa Ha yucio. [lonsaTue



KOMIUIaHapHbIe BeKTOphl. Ilpu3Hak kommimaHapHocTH TpEX BekTopoB. [IpaBmio mapainenenunena.
Teopema 0 pa3noxeHHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopaMm. [IpsMoyronbpHas cucrema
KoopAMHAT B TmpocTpancTtBe. Koopaunatel BekTopa. CBA3b MEXKIy KOOpAMHATAMHM BEKTOpa H
KOOpAMHATAMHU TOYEK. YTOJ Mexay BekTopaMu. CKalsipHOE IPOU3BE/IEHUE BEKTOPOB.

11 KVIIACC

Tesa BpauieHus

[TonsiTusa: UIMHAPUYECKas: TOBEPXHOCTh, KOHHUUYECKask IOBEPXHOCTh, chepuueckasi TOBEPXHOCTh,
oOpasyrome moBepxHocTei. Tenma BpamieHHs: HWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map.
B3aumHoe pacnonoxkenue cdepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe. M3o0pakeHnue ten
BpallleHNs Ha MJIOCKOCTU. Pa3BépTka munmHapa u konyca. CummeTpus cdepsl U mapa.

O6vém. OcHoBHBIE cBoHcTBa 00BEMOB Ten. Teopema 00 00bEME HOPSIMOYTOJIBHOTO
napauenenunesa u caeacTsus u3 He€. O0bEM MPSIMOI M HAKIIOHHOM NMPHU3MBI, IIHJIUHIPA, TUPAMUIBI U
KoHyca. O0BEM mapa U apoBOr0 CETMEHTA.

KOM6I/IHaHI/II/I TCJI BpalllCHUA WU MHOI'OIPaHHUKOB. HpI/I3Ma, BIIMCaHHAA B IUJIWHAP, OIHMCAHHAA
okozo munuHapa. [lepeceuenue chepsl u mapa ¢ miockocteio. Kacanue mapa u chepbl MI0CKOCTHIO.
[lonaTHE MHOTOTpaHHMKA, OMIMCAHHOTO OKOJIO cepbl, cephl, BIMCAHHOW B MHOTOTPAHHUK HIIU TEJIO
BpaleHus.

[Inomane MNOBEPXHOCTH IWUIMHApPA, KOHyca, Iulomans chepel u e€ wyacreid. Ilogobue B
npoctpancTBe. OTHOIICHHE O00BEMOB, TUIONMIACH MOBEPXHOCTEW MOA00HBIX ¢uryp. [IpeobdpasoBanue
nos1o0us, romoteTus. Perienre 3aa4 Ha IUIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPHUUECKIX METO/IOB.

[locTpoenue cedeHnii MHOTOTPAHHUKOB M TE€J BpALICHMs: CEUEHHS LWIMHApA (MapaienbHO U
NEPIEHINKYJIIPHO OCH), CEUYeHHUsl KOHyca (MapajuielbHble OCHOBAHUIO U MPOXO/SIINE Yepe3 BEPIIUHY),
CEYEHHUs IIapa, METOJbl IOCTPOCHUSI CEYEHHI: METOJ CIIEJ0B, METOJl BHYTPEHHETO NMPOECKTHUPOBAHMUS,
METO/] IepEeHOCa CEeKYIIEH MI0CKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpaHcTBe. Omnepanuu HajJ BEeKTOpaMH. BeKTOpHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOrO yMHOXeHHUA. [IpsiMmoyronpHas cucTEMa KOOpPJIMHAT B  MPOCTPAHCTBE.
Koopaunater Bektopa. Paznoxenue BekTopa mo Oasucy. KoopanHaTHO-BEKTOPHBIA METOA TMpHU
pEIlIeHNU TeOMETPUYECKUX 3a/1ad.

JABHKEHHSA B IPOCTPAHCTBE

JBuwxenus npoctpaHcTBa. OToOpaxkeHus. J[BwkeHuss W paBeHCTBO (uryp. OOmme cBOHCTBa
IBIKEHUM. Buasl [IBWKEHWI: MNapajleNIbHBII IEPEHOC, LEHTpajdbHAas CHUMMETpPHs, 3€pKajlbHas
CUMMETpPHUS, TOBOPOT BOKPYT mpsimoil. [IpeoOpazoBanus nmogobus. [Ipsmas u cdepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «'EOMETPUSD»
(YITJIYBJEHHBIM YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUS

JIMHHOCTHBIE PE3YJIBTATDI

1) rpaxaaHcKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKTAHCKON TMO3UIHUU OOYYAIOMIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUCKOTO O0IIecTBa, MPEACTAaBICHHE O MAaTEMAaTUYCCKUX OCHOBaX (yHKIIMOHUPOBAHHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLENyp Ipa)kJIaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMH HMHCTUTYTaMH B COOTBETCTBHHM C WX (QYHKIHSIMH U
Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCTIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUUCKOM TPAXKIAHCKONW HICHTUYHOCTH, YBAXKEHHUS K TMPOILIIOMY |
HACTOAILIEMY POCCUMCKOM MaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUWE K JOCTHKEHUSIM POCCHUCKHX
MaTE€MAaTUKOB M POCCHMCKON MaTreMaTH4YeCKOW IIKOJIbl, UCHOJIb30BAHUE ITHX JOCTUKEHUH B JPYTHUX
HayKax, TEXHOJIOTHSX, cepax YIKOHOMUKH,

3) 1IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHE JYXOBHBIX LIEHHOCTEH POCCHUHCKOTO Haponaa, cHOPMHUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHUs, 3TUYECKOr0 MOBEACHUS, CBSI3aHHOTO C MPAKTUUYECKUM NMPUMEHEHHEM JOCTUKEHUU HAyKH U
JESATENIbHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3cTeTHYECKOEe BOCTIMTAHME:

3CTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOUas 3CTETUKY MaTEMaTUYECKHUX 3aKOHOMEpPHOCTEH,
O0BEKTOB, 3aJad4, peHICHUH, PpaCCYXKIACHHUN, BOCIPHUUMYMUBOCTh K MAaTEeMAaTUYECKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznueckoe BocnuTanmue:

c(OpPMUPOBAHHOCTh YMEHHUsSI MPUMEHITh MaTeMaTHYeCKHe 3HAHUS B HHTEpecax 3J0pOBOrO H
O0e3zonacHOro o0Opasa >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (30pOBOE NUTAHUE,
cOaMaHCUPOBAHHBIA PEKUM 3aHATHA W OTAbIXA, peryispHas (u3nueckas aKTUBHOCTbB), (PU3UUYECKOE
COBEPIIIEHCTBOBAHUE TIPU 3aHATHUSAX CIIOPTUBHO-03J0POBUTEIBHON NESITEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, WHTEpPEC K pa3IUYHbIM cdepam
npo(heCCHOHATLHONW JCSITETbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW M ©€ TPUWIOKCHUSIMH, YMCHHE
COBEpIIATh OCO3HAHHBIA BBIOOP Oyayiied mpodecCuu U peaan30BbIBaTh COOCTBEHHBIE KU3HCHHBIC
IUTAaHBI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHYEeCKOMY OOpa30BaHHIO M CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUH BCEH KWU3HU, TOTOBHOCTh K AKTUBHOMY YYAacCTHIO B PEIICHUH MPAKTUYECKHUX 3aaad
MaTeMaTU4YeCKOW HaIlPaBJIECHHOCTH;

7) 3Ko0JI0ruYecKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTH IKOJIOTUUECKON KYJIbTYpPbl, HOHUMAaHUE BIUSHUS COIUATBHO-9KOHOMUYECKHUX
MPOLIECCOB Ha COCTOSIHME MPUPOAHONM M COLMAIBHON Cpeibl, OCO3HAHHE TJI00AIBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIeM, OpPUEHTAITUS Ha TPUMEHEHUE MaTEeMAaTHUYECKIX 3HAHUM JJI PEIIeHUs 3374 B
o0JyacTu OKpyXaroliei cpenbl, MIaHUPOBAaHUE MOCTYNKOB U OLIEHKH UX BO3MO>KHBIX MOCIEICTBUN AJIs
OKpYKalollei Cpebl;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKH U OOIIECTBEHHON MPAKTUKU, TTOHMMAaHUE MAaTEMaTHYeCKOW HayKH Kak cdepbl 4eloBEHYEeCKOU
JIeATEIbHOCTH, 3TAloOB €€ pa3BUTHS W 3HAYUMOCTU JUISl PA3BUTHUS LUBWIN3ALWU, OBJIAJCHHUE S3BIKOM
MaTE€MaTUKU U MaTEMaTUYECKON KyJIbTYypOH KaK CpPEeICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh
MIPOEKTHYIO U MCCIIEI0OBATENbCKYIO I€ATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.



METAINPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTeqbHbIC YHHBepPCAJbHbIC YUeOHbIe NeliCTBUS

ba3oBble Joruyeckue geicTBus:

BBISIBJISITH U XapaKTEPU30BaTh CYILIECTBEHHbIE NMPU3HAKM MATEMaTHYECKMX OOBEKTOB, IMOHATHH,
OTHOIICHWH MEXIYy TOHSATHAMH, (QOPMYIHPOBATH ONpPEACICHHUS TMOHATHH, yCTaHABIWBAThH
CYUICCTBEHHBIH TNpPHU3HAK KIACCU(HUKAIIMKM, OCHOBAHUS JJIsi OOOOLICHHS W CpPaBHEHUS, KPUTCPUHU
POBOAMMOIO aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHpPOBaTh M NpeoOpa3oBbIBaTh CYXACHUS: YTBEpAHUTENbHBIE U
OTpHUIaTEeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MAaTEMATUYECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOpEYHs B (PaKTax, JaHHBIX,
HAOMIOJIEHUSIX W YTBEPXKICHUSX, TMpeayiaraTb KpPUTEpUU JJIs BBIABICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUIL;

JienaTb BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aK/II0YeHUH, YMO3aKIIFOUEHHH 110 aHaJIOTHH;

MPOBOANUTH CAMOCTOSITENIbHO JI0Ka3aTeIhCTBA MAaTEMaTHUYECKUX YTBEPXKACHUU (TpSAMBIE U OT
IIPOTUBHOTO0), BBICTPAUBATh ApTyMEHTAIUIO, MPUBOJAUTH MPUMEPHI U KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYKJCHHS 1 BHIBObI;

BbIOUpaTh CIOCOO pelieHus y4uyeOHOM 3ajayu (CpaBHMBATh HECKOJIBKO BapHAHTOB pELICHMUS,
BbIOMpATh HanbOIEee NOAXOAAIMNA C YIETOM CAMOCTOSATENIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATENbCKHI WHCTPYMEHT IO3HAaHUSA, (OPMYIUPOBATH
BOMPOCHI, (pUKCHpYIOIIE MPOTUBOPEUNE, POOIeMy, yCTaHABIUBATh HCKOMOE U JaHHOE, (OpMUPOBATH
TUIOTE3Y, ApIYMEHTHUPOBATh CBOO MO3UIINIO0, MHEHUE;

IIPOBOJUTH CAMOCTOSITEJIHO CIUIAHMPOBAHHBIN JKCIIEPUMEHT, UCCIIEJOBAHUE 10 yCTAHOBIJIEHUIO
0COOEHHOCTE MaTeMaTHMYeCKOro OOBEKTa, SBJICHUS, MPOIECCa, BBISBICHHIO 3aBUCUMOCTEH MEXIY
00BEKTaMU, SIBIICHUSIMH, TIPOLIECCaMH;

CaMOCTOSITENTFHO (OPMYJIMPOBAaTh OOOOLICHHS M BBIBOABI MO pe3ysibTaraM IPOBEAEHHOTO
HaOJIIO/IEHUs, MCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IOJIYYEHHBIX pE3yJIbTaTOB, BBIBOJOB U
00001IEeHHNI;

IIPOrHO3UPOBATh BO3MOYKHOE DPA3BUTHE IPOLECCA, a TAKKE BbIABUIaTh IPENAIOJIOKEHHUS O €ro
Pa3BUTHHU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISBJIATh JeUUUTHl MHGOpPMAIUU, JAHHBIX, HEOOXOJMMBIX JIi OTBETa Ha BOMPOC U I
pelIeHus 3a/1auH;

BbIOMpaTh UHPOPMAIUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh
U UHTEPIPETUPOBATH HH(POPMALIUIO Pa3IMYHBIX BUAOB U (POPM IIPE/ICTABICHHUS;

CTPYKTYypUpOBaTh HH(OPMALIMIO, MPEACTaBIsATh €€ B pazIUYHbIX (opmax, WILIIOCTPUPOBATH
rpaduuecku;

OIIEHHUBATh HAAEKHOCTh MH(OPMAIIMU IO CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMmyHMKaTHBHBIE YHUBepCaJIbHbIe y4eOHbIe 1eiicTBUS
Oo0wmenue:
BOCIIPUHUMATh U (OPMYJIUPOBAThH CY>KJICHHUS B COOTBETCTBHM C YCJIOBUSIMM U LIEISIMU OOIICHUS,
SCHO, TOYHO, I'PAaMOTHO BBIpaKaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M NHMCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHNS 110 XOJly PELICHUs 3a/1a4yl, KOMMEHTUPOBATh MOJyUYE€HHBIA PE3YJIbTaT;



B X0/1e 00CYKI€HUS 337aBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOW TeMBbI, IPOOJIEMBI, perIaeMon
3aJaud, BBICKA3bIBaTh MJIEH, HALCJICHHBbIE HA IIOUCK pPELICHMs, COMOCTABIATh CBOU CYXKACHUS C
CYXJCHUSIMH JIDYTHX YYaCTHUKOB JHMajora, OOHapy)XMBaTh pa3M4Me€ M CXOJACTBO MO3MLUH, B
KOPPEKTHOH popme hopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PaKEHHUS;

NPEACTaBIATh  PE3yibTaThl PEUICHUS 3aJayd, OKCIEPUMEHTa, HCCIEOBaHUs, TIPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (POpMaT BBHICTYIUICHHS C Y4ETOM 3aJad MPEe3eHTAMH M OCOOCHHOCTEH
ayJIUTOPUH.

PeryasiTuBHBIE YHUBEpPCAJbHbIE y4eOHbIE 1€l CTBHA

Camoopranusaums:

COCTABIIATH TUIAH, aJITOPUTM PEIICHU 3a/1a4H, BEIOUPATH CIIOCOO PEIICHUS C YIETOM UMEIOIIHXCSI
pPECYpCcOB B COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C
y4€TOM HOBOM MH(GOpPMAITIH.

CaMOKOHTPOJIb, SMOLIMOHATbHbII HHTE/IEKT:

BJIa/IeTh HaBBIKAMM IO3HABATENbHOM peQuieKCMM KaK OCO3HAHHS COBEpIIAeMbIX ACHCTBUNA U
MBICIIUTENIBHBIX TPOIIECCOB, MX pPE3YJIbTAaTOB, BIAJAETh CHOCOOAMH CaMONPOBEPKH, CaMOKOHTPOJIS
mpolecca U pe3ysibTaTa pelieHus MaTeMaTHUeCKO! 3a1auu;

NPEeIBUIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh TIpPH pELIEHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAWIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSAM, OOBSCHATh MPUUUHBI TOCTHXKEHUS WIH
HEJOCTH)KEHUS Ppe3yNbTaTOB JESTENbHOCTH, HAaXOJUTh OIIMOKY, [1aBaTh OIEHKY MpUOOpPETEHHOMY
OTIBITY.

CoBMecTHasl 1eITEJILHOCTh:

MOHUMATh U UCIIOIH30BATh MPEUMYIIECTBA KOMAHTHOW U WHANBUAYAIBHON paOOTHI PU PELICHUH
y4eOHBIX 3a/1a4, IPUHUMATh 11eJIb COBMECTHOM JIEATEILHOCTH, TNIAHUPOBATh OPTaHU3AIINI0 COBMECTHOM
paboThl, pacmpenensTh BHIBI Pa0dOT, JOTOBAPHBATHCS, OOCYKIAaTh NPOLECC M pPE3ynbTaT paloThl,
0000111aTh MHEHHUS HECKOJILKUX JIIOIEH;

y4acTBOBAaTh B IPYIIOBBIX (hopMax paboThI (00CYKIeHHS, 0OMEH MHEHUH, «MO3TOBBIC ITYPMBD)
U WHBIC), BHITIOJTHATH CBOIO 4YacTh PaOOTHI U KOOPJAMHHPOBATH CBOM ACHCTBHS C APYTMMHU UJICHAMU
KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJIa/Ia B OOLIUI MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMU B3aUMOJCHCTBHS.

NNPEJAMETHBIE PE3YJIbTATDBI

K koniy 10 kaacca oOydJaronuiicss HAyIHTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH TOHSTHSIMU CTEPEOMETPHU MPH PEUICHUU 337ad U
IIPOBEICHUM MaTEMaTUYECKUX PACCYKACHUM;

® TPUMEHSTH AKCHOMBI CTEPEOMETPUH W CIICACTBHUS U3 HUX TMPH PEIICHHHA TCOMETPHYECCKUX
3ajau;

e KiaccUPUIIMPOBATh B3aMMHOE PACIOJOXKEHHE TMPSIMBIX B TMPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TIOCKOCTEH B MPOCTPAHCTRE;

L CB06OI[HO OIICPHUPOBATE IOHATUAMM, CBA3AHHBIMU C YIJIaMU B MPOCTPAHCTBEC: MCEKIAY
IPSAMBIME B TIPOCTPAHCTBE, MEIKAY MPSIMOM U IIIOCKOCTHIO;

o CB060I[HO ONneprupoBaTh NOHATUAMHU, CBA3AaHHBIMHA C MHOTI'OI'paHHUKAMU

e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHIbl MHOTOTPAHHHUKOB (IIpU3Ma, MHUpPaAMHIA,
HPSIMOYTOJIBHBIN Mapasuiesienurne, Ky0);



KJIaCCU(PUIIMPOBATH MHOIOIPAHHUKH, BEIOMpAsi OCHOBAHUS JJIs KilaccuuKaium;

CBOOOJIHO ONIEPUPOBATH MOHATUAMH, CBSI3aHHBIMH C CEYCHHEM MHOTOI'PaHHUKOB IIOCKOCTBIO;
BBITOJIHATH TApajUIeIbHOE, IICHTPAJbHOE M OPTOTOHAJIBHOE INPOEKTHpOBaHHE (UTryp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHus (pUryp Ha miIoCKOCTH;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB Pa3JIMYHbIMU METOAAMH, BBIIIOJIHATH (BBIHOCHBIE) IIJIOCKHE
YepTeXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH TUIOINAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, TUpaMH/Ia), TEOMETPUUYECKUX
TEJ ¢ IPUMEHEHUEM (HOPMYIL;

CBOOOJTHO ONEpPHUPOBATH MOHATUAMU: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCb U IIOCKOCTb
CUMMETpPHUH, IIEHTP, OCh U IMJIOCKOCTh CUMMETPUHU (UTYPHI;

CBOOOJHO ONEpUPOBATh MMOHATUSMH, COOTBETCTBYIOIIMMHM BEKTOpaM M KOOpAMHAaTaM B
HPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPAMHU;

pewmiath 3aayd  Ha JOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOLIEHMH M  HaXOXXIEHHE
TFE€OMETPUUYECKHUX BEJINYMH, NPUMEHSS W3BECTHBIE METOJbI IPH PEIICHUH MaTeMaTUYECKUX
3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH;

IPUMEHATh IMPOCTEHIINE IIPOIPAMMHBIE CpPEIACTBA U 3JIEKTPOHHO-KOMMYHMKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUN CTEPEOMETPUUECKUX 3a]au;

U3BJIE€KaTh, MPEoOpa30OBbIBATh W MHTEPIPETUPOBATh HHPOPMALUIO O IMPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaX U PUCYHKaX;

NPUMEHSTh MOJY4YEHHblE 3HAHMsS Ha IpaKTHKe: CPaBHMBATh M AHAJIU3UPOBATh pPEATbHbBIE
CUTYyallud, MPUMEHATh M3yUEHHbIE MOHATHUS B INPOLIECCE NOUCKA PEIIeHHs MaTeMaTHYeCKH
c(OpMyYIMPOBAHHON IPOOJIEMBI, MOACIUPOBATh peallbHbIE CUTYallud Ha SI3bIKE F€OMETpUH,
UCCJIEIOBATh ITIOCTPOCHHBIE MOJENH C UCIOIb30BAHUEM I€OMETPUUECKUX IOHATHH U TEOPEM,
anmapara anreOpbl, pemiath MPaKTHUECKUE 3aJaud, CBA3aHHBIE C  HAXOXKICHUEM
FE€OMETPUUYECKUX BEINYUH;

UMETh IPEJCTABICHUs] 00 OCHOBHBIX JTalax Ppa3BUTUS T'€OMETPUM KaK COCTaBHOM YacTH
(dyHIaMeHTa pa3BUTHSI TEXHOJOTHIA.

K xonmy 11 kjacca oOyvaromuiicss HAyYuTCs:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3aHHBIMH C IMJIHMHIPUYECKOH, KOHUYECKOH U
ceprueckoil IOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI OTyUEHUS;

OTIEpPUPOBATH MOHATHIMMU, CBA3aHHBIMU C TEJIaMHU BPALICHUS: HWINHAPOM, KOHYCOM, cepoit u
1apOM;

pacrio3HaBaTh Teja BpalleHus (LWIUHIp, KOHYC, cdepa M Iap) U OOBSICHATH CIOCOOBI
HOJTYYEHHUS Tell BpaIllCHUS;

KJIaccu(UIIMPOBATh B3aHMHOE PACHOI0KEHNE CPephl U MIIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI JIEMEHTOB MHOTOIPAaHHMKOB W TeNl BpALeHHs, OOBEMBI M IUIOMIAIH
MIOBEPXHOCTEH MHOTOTPAaHHUKOB W TENI BpAIEHHs, T€OMETPUYECKUX TeNl C NPUMEHEHHEM
dopmyu;

CBOOOJTHO ONEpPHPOBATH MOHATUSIMH, CBS3aHHBIMH C KOMOWMHAIIMSIMH T BpAIICHUS |
MHOTOTPaHHHKOB: MHOTOTPAHHUK, BITUCAHHBIA B cpepy M OMHMCaHHBIN OKOIO cdephl, chepa,
BITMCAHHAS! B MHOTOTPaHHUK WJIM TEJIO BPAILICHHS;

BBIYUCIISATH COOTHOLICHUS MEXY TUIOIIAASIMU IOBEPXHOCTEH U 00BEMaMuU MOAOOHBIX TEI;
n300pakaTb M3y4yaemble (PUTypbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB
IPOCTBIX 0OBEMHBIX (UTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHs TEJ BpallleHMS;



W3BJICKATh, HMHTEPIPETUPOBATh M MPEOOpPa3OBBHIBATH HMH(POPMALUIO O TPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKUX PUrypax, npeAcTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOJIHO OTIEpUPOBAThH OHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPallii HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;

pemiaTh TEOMETPUYECKUE 3a7a4d HAa BBIUMCICHUE YTIIOB MEXAY MPSMBIMU U TIOCKOCTSIMH,
BBIUMCJICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/a NP PEIICHHH;

CBOOOJHO OINEpPUPOBATH MOHATUSIMHU, CBSI3aHHBIMHM C JBIJKEHHEM B TMPOCTPAHCTBE, 3HATH
CBOMCTBA JIBHXKCHUIM;

BBITIOJIHATh M300paKCHUSI MHOTOTPAHHUKOB W TEJl BpAlICHHs MPHU MapajuIeIbHOM TMEpPeHoce,
LHEHTPAIbHOM CUMMETpPUH, 3€PKAIbHON CHUMMETPUHU, I[pPU IOBOPOTE BOKPYT MPSMOIi,
npeoOpa3oBaHms OI00US;

CTPOUTH CEYEHHS] MHOTOTPAHHUKOB W TEJl BPAILCHUS: CEUEHUs IWIMHApA (MapauiebHO U
NEPIEHANKYJISIPHO OCH), CEYEHUs] KOHyca (TmapaijieibHble OCHOBAHHMIO M TIPOXOJSIINE Yepes3
BEPIIIMHY), CEYCHHSI 1I1apa;

HCIIOJIb30BAaTh METOJIbI TOCTPOCHUSI CEUEHUM: METOJ CJIEJIOB, METOJl BHYTPEHHETO
MIPOCKTUPOBAHMUS, METOI IEPEHOCA CEKYIIEH TIIIOCKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHUS;

NPUMEHATh  TeOMETpUYecKue  (akThl Il  PEIICHHS  CTePEOMETPUUYECKHX  3ajad,
MPENOJaraoIIuX HECKOJIBKO IIAaroB PEIICHHUs, €CIIH YCIOBHS MPUMEHEHHS 3aJaHbl B IBHOU U
HesIBHOH (opme;

pemaTh 3aJayd  Ha  JIOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUHW U HAXOXKJICHUE
F€OMETPUUYECKUX BEIIMYUH;

NPUMEHATh MPOTPaMMHBIE CPEACTBA M 3JEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI MpHU
pelICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUMEHATH TOJIyYeHHbIE 3HAHMS Ha TMpaKTUKE: CPaBHUBATh, aHAJIU3UPOBATh W OIIEHUBATH
peajbHble CHUTYallMM, NPUMEHSTh W3YUYEHHBIE MOHSTHUS, TEOPEMbI, CBOMCTBAa B MpolEecce
MOKMCKAa PELICHUsI MaTeMaTHYECKHU CPOPMYITHUPOBAHHON MPOOJIEMBI, MOACIUPOBATH peaIbHBIC
CUTyallUM Ha SI3bIKE T'€OMETPHUH, HCCIIEOBATh MOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
TCOMETPHUYSCKHUX TOHITHA M TEOpeM, ammaparta ajareOpbl, pemaTh MPaKTHYEeCKHe 3a1ad,
CBSI3aHHBIC C HAXOXKJICHHUEM T'€OMETPUUECKUX BEINYHH;

UMETh MPEJICTaBICHU OO0 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU KaK COCTaBHOW YacTH
dbyHIaMeHTa pa3BUTUS TEXHOIOTHA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMblI Bcero Konrpoaniibt TpaxTiieckue o0pa3oBaTebHbIE
e padoThI padoThI pecypest
1 Bsenenue B ctepeoMeTpuio 23 1
) B3aumHoe pacnonoxeHue NpsiMplx B 6 1
IIPOCTPAHCTBE
3 [TapaaenbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmfynﬂpHOCTL NPSIMBIX U 25
IUIOCKOCTEN B MPOCTPAHCTBE
VYTIIIBI M pacCcTOSHUSA 16 1
MHororpaHHuKu 7 1
BexkTops! B IpocTpaHCTBE 12
2 HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/iejioB U TeM (ungposBbie)
Ne m/m NMPOrpamMMbl Bcero Konrpoab bt TpakTuteckue o0pa3oBaTe/ibHbIE
e padoThbl padoThI pecypesI
1 AHanuTHYEeCKask FEOMETPHUS 15 1
) [ToBTOpeHwue, 0606meHI:Ie u 15 1
cUCTEeMaTU3alus 3HAHUU
3 OO6BEM MHOrOrpaHHUKa 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBEpXHOCTH U OO0BEMBI 9 |
KPYTJIbIX TEJ
6 JIBUKeHUA 5 1
. [ToBTOpEHME, 0606meHI/vIe u 17 )
cucTeMaTu3alus 3HaHUM
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC

n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoibnsble
padoThI

IIpakTHyeckne
padoThI

DJIEKTPOHHBbIE
HOP

OcHoBHbIE TpaBUIIa U300paXKEHUS Ha PUCYHKE TNIOCKOCTH, NapajiebHbIX
IPsIMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka

[lonsiTUs cTepeoMeTpun: TOUKa, MpsiMasi, JI0CKOCTh, IPOCTPAHCTRBO.
OcHOBHbIE TIpaBWIIa U300paXKEHNS Ha PUCYHKE TNIOCKOCTH, NapajiebHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3KA

IousTus: MNEPECCKAIHNECA TNIOCKOCTH, IEPECCKAIOIINECA ITpAMad U
IIJIOCKOCTL, IMOJIYITPOCTPAHCTBO

[MonsTHs: MEepeceKaroIuecs IIOCKOCTH, ePECEeKaIOIINecs mpsiMast 1
IIOCKOCTB; TIOJIYIPOCTPAHCTBO

MHororpaHHuKH, H300pa)keHUe MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuK#, H300paKeHUE MPOCTEUIITNX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 00BEKTOB

AXCHOMEI CTCPCOMCTPHHU U IIEPBLIC CICACTBUA U3 HUX

AXCHOMEI CTCPCOMCTPHHU U ICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBEIE cleacTBUs U3 HUX. CriocoOb! 3a1aHus
MPSIMBIX U TJIOCKOCTEH B pocTpaHcTBe. O003HAYCHUS TIPSIMBIX U
IJIOCKOCTEN

10

N3o06paxeHne ceuyeHuit mupamMuibl, Ky0a ¥ MPU3MbI, KOTOPbIE MPOXOAST
yepe3 ux péopa. M3o0paxkeHune nepeceueHus moaydeHHbIX ITOCKOCTEH.
PackpanmBanye MOCTPOCHHBIX CEYCHHI Pa3HBIMH IIBETAMU

11

N300pakeHne ceueHui nmupaMuapl, Kyoa v IpU3Mbl, KOTOPbIE TPOXOIST
yepe3 ux péopa. M300paxxeHue nepecedeHus MOITy4EeHHBIX MJIOCKOCTEH.
PackpaniyBaHye OCTPOEHHBIX CEYEHHUH pa3HbIMU LIBETAMHU

12

N300pakeHne ceueHui nupaMubl, Kyoa U Ipu3Mbl, KOTOPbIE TPOXOAST
yepe3 ux péopa. M300paxkeHune nepece4eHus MOIy4eHHBIX MJIOCKOCTEH.
PackpamnBanue NOCTPOCHHBIX CEYCHUHN PA3HBIMU L[BETAMU




N300pakeHue ceueHuil nupaMupl, Kyoa v Ipu3Mbl, KOTOPbIE TPOXOAST

13 uepes ux pédpa. M3o0paxkeHne nepecevueHns MoTyYeHHbIX IOCKOCTEN.
PackpaiiBanne NOCTPOEHHBIX CEYEHUI Pa3HBIMU I[BETaMU

14 Mertoj ciIe10B IS TOCTPOEHHUS CEUEHHIA

15 Merton cnenoB aiisi mocTpoeHus ceueHuid. CBOMCTBA MepeceueHni MPSIMbIX
U IJIOCKOCTEH

16 Meroa cnenoB ajisi noctpoeHus ceueHuid. CBoiicTBa epeceueHnid MpsiMbIX
U IJIOCKOCTEN

17 [TocTpoenue ceueHuit B mupamuze, Kyoe 1mo TpéMm ToukaM Ha pEopax.
Coznannie BBIHOCHBIX YEPTEXKEH M 3alIKUCh I1aroB MOCTPOEHUS

18 [TocTpoenue ceuenuit B nupamue, Kyoe 1o Tpém ToukaM Ha pEdpax.
Co3/1aHH€e BBIHOCHBIX YEPTEKEH U 3alKCh IIAr0B MOCTPOEHUS

19 [TocTpoenue ceueHuit B mupamue, Kyoe 1mo Tpém ToukaM Ha pEopax.
Co3znanne BBIHOCHBIX YEPTEXKEH M 3aMKCh I1aroB MOCTPOEHUS

20 [TocTpoenue ceuenuit B nupamuze, Kyoe rmno Tpém ToukaM Ha pEopax.
Co3/1aHH€e BBIHOCHBIX YEPTEKEH U 3alKCh IIAr0B MOCTPOEHUS

1 [ToBTropenne miannmerpuun: Teopema 0 IPONOPIUOHATBHBIX OTPE3KaX.
[Togo6ue TpeyroJbHIUKOB

29 [ToBrOopenne mannmerpun: Teopema Menenas. PacueTsl B ceueHHsIX Ha
BBIHOCHBIX 4yepTekax. Mcropust pa3BUTHS IUTAHUMETPUM U CTEPEOMETPUN

23 KonrponbsHas pabota "Akcuomsl crepeomerpun. CeueHus"
B3aumnoe pacnonoxeHnue npsmMsIx B mpocTpaHcTBe. CKpelrBaomumecs

24 npsimble. [Ipru3Haku ckpenBaronuxcs npsamsix. [lapannensHbie npsMele B
MIPOCTPAHCTBE
TeopeMa 0 CyIIeCTBOBAHMM U €IMHCTBEHHOCTHU MPSIMOM NapayljIeIbHON

75 JAHHOM MPAMOM, IPOXOMSIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXKallleH
Ha JaHHOU npsAMou. Jlemma o nepeceyeHun napajjieabHbIX MPSMBIX
IJIOCKOCTBIO

26 [TapamienbHOCTB Tpex IpsMBIX. TeopeMa 0 TpEX napaylIeIbHbIX IPSIMBIX.
TeopeMa 0 CKpemMBarOIMXCs] TPSIMBIX

27 [TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA MapajieIbHOTO
npoektupoBanus. M300paxeHue pa3HbiX GUIYp B MapajielbHON IPOSKIUU

28 [lenTpanbHas NpoeKUusA. YTOI C COHAIIPABIEHHBIMU CTOPOHAMH. YTOJI




MCKAY NPSAMBIMHA

3az[aq1/1 Ha I0Ka3aTCJIbCTBO U UCCIICAOBAHUC, CBA3AHHBIC C PACIIOJIOKCHUCM

29 1
NPSMBIX B IPOCTPAHCTBE
[TonsATHSA: MapauIETbHOCTh NPSIMOM M INIOCKOCTH B IPOCTPAHCTBE.

30 [Ipu3Hak mapaaienbHOCTH NpsAMOi U mIockocTu. CBoiicTBa 1
MapaJUICIIbHOCTH MPSIMOU M TIIIOCKOCTH

31 I'eomeTprueckue 3a/1a4n Ha BEIYMCICHUE U JOKA3aTEIbCTBO, CBI3aHHBIE C 1
NapajyIeNIbHOCTBIO NPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE

32 [TocTpoeHue ceueHust, MPOXOAAIIETO Yepe3 JaHHYIO MPSIMYI0 Ha YepTeke U |
MapauIeIbHOTO JPYrov nNpsMoi. Pacyér oTHomeHnn

33 [TapannenbHas npoeKLus, IPUMEHEHUE 71 IOCTPOEHUs CeueHul Kyoa u 1
napauenenunena. CBolcTBa napajuienenumnesia 1 npu3Mbl

34 [TapannensHele iockocTH. [IpU3Haky napanienbHOCTH ABYX IUNIOCKOCTEH 1

35 Teopema o napajIeaIbHOCTH U €IMHCTBEHHOCTH TIOCKOCTH, IPOXOASIIeH 1
Jyepe3 TOUKY, He MPUHAISKAIIYIO JaHHOW TNIOCKOCTH M CJICACTBHUS U3 Heé

36 CBoiicTBa mapayyIeNbHBIX IUIOCKOCTEH: O MapaJIeTbHOCTH MPSIMBIX 1
nepeceyeHusl pH NepeceYeHnH IByX NapajliesIbHbIX IJIOCKOCTEN TpeThel
CBoiicTBa napayjieNbHbIX JIOCKOCTEH: 00 OTpe3Kax MapaieabHbIX

37 MPSIMBIX, 3aKITIOUYEHHBIX MEXY TapayIeIbHBIMU TUIOCKOCTSIMHU; O 1
NIepeceueHUH MPsIMOii ¢ ABYMs TapaJlIeIbHBIMU IJIOCKOCTSMU

38 [ToBTopenue: Teopema [Tudaropa Ha MIOCKOCTH 1

39 [ToBTOpEHME: TPUTOHOMETPHUS MIPSIMOYTOIBHOTO TPEYTOJIbHUKA 1

40 CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO MapauieenuIeaa 1

41 Beruuciienue JUIMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM Hapalljiesenumnese 1

4 IleprieHAMKYIAPHOCTD NPSIMOM U TIocKocTH. [Ipu3HaK 1
NEPIIECHANKYJIIPHOCTH MPSIMOM M TUIOCKOCTH

43 [lepneHqUKyIAPHOCTD NPSMOM U TUIOCKOCTH. [Ipu3Hak 1
NEPIEHIUKYJIIPHOCTH MPSIMOM M TJIOCKOCTH

44 Teopema o cyI1ecTBOBaHUHU M €JMHCTBEHHOCTH MPSIMOM, Mpoxoasiien 1
gyepe3 TOUKY IPOCTPAHCTBA M MEPIEHANKYISIPHON K TNIOCKOCTH

45 [T1ockoCTH ¥ EPICHAMKYJISIPHBIC UM MPSMbIE B MHOTOTPaHHHKAX 1

46 [110CKOCTH ¥ NEePIIECHIUKYIISIPHBIC UM MPSMbIC B MHOTOTPaHHUKAX 1




[lepnienaukynsp u HaknoHHas. [locTpoeHne nepneHuKyIsapa u3 TOUYKU Ha

47
PSIMYIO

48 [eprienaukynsap u HaknoHHAsA. [locTpoeHne nepneHuKyIsApa U3 TOYKH Ha
IPSMYIO

49 Teopema o Tpéx neprneHauKysApax (mpsMasi 1 o0OpaTHasi)

50 Teopema o Tpéx mepreHaAnKyYIsIpax (TpsiMasi 1 0O6paTHast)

51 VToa MeXIy CKPEIIHBAOIIUMHUCS PSIMBIMA

5 [Nouck neprneHANKYISAPHBIX MPSIMBIX C TOMOIIBIO MEPIICHANKYIAPHBIX
IIJIOCKOCTEH

53 OpTOroHaIbHOE MPOCKTUPOBAHKE

54 Iloctpoenue ceuennii kyda, MpU3MBbI, IPABUIIBHON MHPAMUbI C IIOMOILBIO
OpPTOrOHAJILHON MPOEKIUU

55 [TocTpoenue ceueHuii Ky6a, IpU3MBbL, TPABUIBHOM MUPAMUIBI C TOMOIIBIO
OpPTOTOHAJIBHOM MPOEKIIUH

56 CummeTpust B IPOCTPAHCTBE OTHOCUTEIBHO TIOCKOCTH. [1mockocTr
CUMMETpPUI B MHOTOTPaHHHUKAX

57 [Ipu3HaK neprneHAuKyIIPHOCTH MPSIMOM U IUIOCKOCTH KaK CIIEACTBUE
CUMMETpPUU

58 IIpaBunbHBIE MHOTOTPAHHUKH. Pac4€T pacCcTOSHUN OT TOYKHU JO INIOCKOCTH

59 IIpaBusbHBIE MHOTOTPaHHUKH. Pacyér pacCTOSHUI OT TOYKH /10 MIOCKOCTH

60 CriocoObl OMyCTUTh NEPHEHIUKYIISAPbI: CUMMETPUS, CIBUT TOUYKH 110
[apaJUIEIbHON NPSIMOU

61 CHBUT 110 HeMAPAIUIEIEHOM MPAMOii, H3MEHEHHE PACCTOSHUMI

62 KonTponbhas pabota "B3aumHoe pacrosioxkeHue MpsiMbIX U IJI0CKOCTEHN B
pocTpaHcTse”

63 IToBTOpEHME: yroy Mexay NpSIMbIMU Ha MJIOCKOCTH, TPUTOHOMETPHS B
IPOM3BOJILHOM TPEYTOJIbHUKE, TEOPEMa KOCHHYCOB

64 [ToBTOpEHME: YTroJl MEXIY CKPEUIMBAOIIUMHUCS MPSIMBIMH B TPOCTPAHCTBE

65 I'eomeTprueckre METO/ bl BEIYUCICHHS yTiIa MEXy IPSIMBIMH B
MHOT'OI'paHHHMKaX

66 JIByrpanusbiit yroy. CBOMCTBO JIMHEWHBIX YTJIOB IBYTPAHHOTO yTIJia




67 [lepnenaukynsipHble miaockocTu. CBOMCTBa B3aUMHO MEPIEHIUKYIISIPHBIX 1
IIJIOCKOCTEH

63 [Ipu3Hak neprneHAuKyIIpHOCTH MJIOCKOCTEH; TeopeMa O IpsMOn 1
[IEpECEUEHMs IBYX IIJIOCKOCTEN NEPIEHANKYJIISIPHBIX TPEThEH MIIIOCKOCTH

69 [IpssmoyronbHbIN Napaienenunes; Kyo; u3MepeHusi, CBolcTBa 1
IIPSIMOYTOJIBHOTO NapajuleIenuIena

70 Teopema o auaroHanu NpsSMOYroJLHOIO NMapajelenunea u cieCcTBUE U3 1
Hee

7 CrepeoMeTpuyecKue U MPUKIIAJIHbIE 33a4H, CBSI3aHHBIE CO B3aUMHBIM 1
PacIOI0KEHUEM MPSMBIX U INIOCKOCTH

7 [ToBTOpEHME: CKpeluBaroIIKecs NpsMble, MapajuleidbHbIe MIIOCKOCTH B 1
CTaHJIAPTHBIX MHOTOTPaHHHUKAX

73 [Tapa napayaenpHbIX IIOCKOCTEN HAa CKPELUBAIOILINXCS MPSIMBIX, 1
pacCTOSIHUE MEX/Ty CKPEUIMBAIOUIMMHUCS MPSMBIMH B IPOCTBIX CUTYaLUAX

74 PaccrosiHre OT TOUKH 10 MIIOCKOCTH, PACCTOSIHUE OT NPAMOM JI0 INIOCKOCTH 1

75 Beruuciienne paccTosiHUN MKy CKPELIMBAIOIUMUCS IPSIMBIMU C 1
IIOMOUIbIO NEPIEHANKYJIIPHON IIIOCKOCTH

76 Tpéxrpannblii yroj, HepaBEHCTBA JJIsl TPEXTPaHHbBIX yII0B. Teopema 1
[Tudaropa, TeopemMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIiia

77 DneMeHThI chepruyecKoil FTeOMETPHUH: Te0/Ie3nYECKre JIMHUN Ha 3eMIie 1

78 KontponsHast paboTa "Yrisl v paccTostHus " 1

79 CucremaTtuszanus 3HaHuil "MHOTOrpaHHHMK M €T0 3JIEMEHTHI" 1

80 IMupamuaa. Buasl nupamu. [IpaBuiabHas mupaMuaa 1

81 [Ipusma. [Ipssmas u HaknoHHas npusmsl. [IpaBuneHas npuzma 1

82 [Mpsimoii mapasienenume, NpsIMOYToJIbHBIN Mapaiesenune, Kyo 1

83 Beinykiibie Muororpanauku. Teopema Ditnepa 1

34 Brinyxiibie MHororpanHuku. Teopema Oitnepa. [IpaBuibHble 1 1
MI0JIyIPaBUIIbHbIE MHOTOTPAHHUKH

85 Kontponbnas pabota "MHuorOrpaHHuKu" 1

86 [ToHsTHE BEeKTOpA Ha IJIOCKOCTH U B MPOCTPAHCTBE 1




87 CyMMa BEKTOPOB 1
88 Pa3HOCTh BEKTOPOB 1
89 IIpaBuino napannenenunena 1
90 VMHOXKEHHE BEKTOpa Ha YHCIIO 1
91 Pasnosxenue BekTopa mo 6a3ucy Tpéx BEKTOPOB, HE JICKAIIUX B OTHOM 1
IJIOCKOCTH
92 CraJsipHOE [IPOU3BEICHHE 1
93 Brrunciienne yria Mexay BEeKTOPaMH B IPOCTPAHCTBE 1
94 I[Mpocreiimre 3a1aqu ¢ BEKTOPaMH 1
95 IMpocreiimre 3a1a4u ¢ BEKTOPaMH 1
96 I[Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
97 [Mpocreiimme 3a1a4n ¢ BEKTOPAMU 1
98 OG6oO0IIIeH e 1 CHCTeMAaTH3aIUs 3HAHUI 1
99 OG6o01IeHIEe 1 CHCTeMATH3AIUS 3HAHUI 1
100 HtoroBasi KOHTpOJIbHAs paboTa 1
101 HTorosast KOHTpOIbHAs paboTa 1
102 O0001IEeHNE U cUcTeEMaTU3alvs 3HAHUMN 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102




11 KITACC

No KoamndecTBo yacos
DJIEKTPOHHBIE
n/n Tema ypoxa Kontpoabubie | IlpakTuyeckue
Bcero mor
padoThI padoThI
1 [ToBTOpenue temsl "KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B IPOCTPAaHCTBE" 1
2 [ToBTOpenue Tembl "CKajsipHOE NPOU3BEICHUE BEKTOPOB" 1
3 [ToBTOpeHue TeMsbl "BbluncieHue yria Mexy BEKTOpaMH B IpocTpaHcTBe" 1
4 [ToBTOpEeHue TeMbl "YpaBHEHHE MIPSIMON, IPOXOAIIEH Yepe3 1Be TOUKU" 1
5 YpaBHEHME IIIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX 1
6 VYpaBHEHHE IUIOCKOCTH, HOpMaJlb, YPAaBHEHHUE IJIOCKOCTH B OTpE3Kax 1
7 BekropHoe npousseienue 1
8 JIuHeiiHble HEPABEHCTBA, TUHEWHOE MPOrPAMMUPOBAHUE 1
9 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE ITPOrPaMMUPOBAHNE 1
10 AHanuTHYeCKUe METO/Ibl pacyéra yriia MeKay IpsSMbIMUA B MHOTOTPAHHUKAX 1
11 AHaJIMTHYECKUE METOJIbl pacy€Ta yriia MeKay INIOCKOCTSIMU B 1
MHOrOIrpaHHHUKaX
12 dopmyIia pacCTOSIHUS OT TOYKH JI0 TUNIOCKOCTH B KOOPIMHATAX 1
13 HaxoxxaeHue paccTossHUI OT TOUKU A0 MIIOCKOCTH B KyOe 1
14 HaxosxneHue pacCTOsSHUM OT TOYKH /10 IJIOCKOCTH B IIPABUJIBHOM NupaMuje 1
15 KouTtposbHast pabora "AHaauTideckast reoMeTpus' 1 1
16 CeueHMst MHOTOTPaHHUKOB: CTaHAAPTHbIE MHOTOTPaHHUKHU 1
17 CeueHnst MHOTOIPaHHUKOB: METO/]I CJIEJIOB 1
18 CeueHnst MHOIOIPaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IEPECEUEHUS IIPSMBIX 1
U IJIOCKOCTEN
19 [TapannenbHble psAIMBIE U TUIOCKOCTH: MTAPAJIJIEIIbHBIE CEUEHUS 1
20 [TapannensHble NpsMBbIE U MJIOCKOCTU: PACYET OTHOLIEHUN 1




HapaJ'IJ'ICJ'IBHLIe MMPAMBIC U IIJIOCKOCTU: YIJIBI MCKY CKPCIIUBAOIIUMHUCS

21
IPSIMBIMU

29 [lepnienqukynsipHbIC IPSMBIE U TLI0CKOCTH: CTAaHAAPTHbIE NapbI
NEPHEHANKYJSIPHBIX INIOCKOCTEN U NPSIMBbIX, CHAMMETPUH MHOTOTPAHHUKOB

23 [lepnenauKysipHbIE MIPSAMBIE U INIOCKOCTU: TEOPEMA O TPEX
NePIEHINKYJISIPax

24 [lepnienqukynsipHbIEC MPSMBIE U TUIOCKOCTH: BHIYUCIICHUS JJIMH B
MHOTOIPAHHHKAX

25 [ToBTOpEHME: MIOMAAN MHOTOYTOJILHUKOB, (DOPMYJIBI 7S TUIOIIAICH,
COOOpaKEHHSI TI0T00MST

26 [ToBTOpEeHMeE: TUIONIAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIs TUTOIIAICH,
COOOpaKeHHS TI0JTI00MS

27 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, (DOPMYJIBI TS TUIOIIAICH,
COOOpaKCHHSI TIOJT00MST

8 [lnomaay cevyeHnii MHOTOTPaHHUKOB: TUIOIIAM TOBEPXHOCTEN, pa3pe3aHust
Ha YacTH, COOOpaKeHUs o100us

29 [lnomaay ceyeHnii MHOrOTPaHHUKOB: IUIOLIAAM ITOBEPXHOCTEN, pa3pe3aHust
Ha YaCTH, COOOpaXEHHUs MOA00uUs

30 KonTponbhas padota "[loBTOpeHNE: MHOIOIpaHHUKHU, CEUEHUS
MHOTOI'PaHHUKOB'"

31 O06béM Tena. O6beM MPSIMOYTOJIBHOTO Tapajlieenuena

32 3anaun 00 yaBOeHUH Ky0a, 0 KBaJpaType KyOa; 0 TPUCEKIIUH yTIia

33 CrepeoMeTpHuuecKre 3aaun, CBA3aHHbIE C 00bEMOM MPSIMOYTOJIBLHOTO
napajuierenuneaa

34 [Ipuknanneie 3a1a4m, CBsI3aHHBIE C BRIYUCICHHEM 00BEMA MPSIMOYTOIBLHOTO
napajuierenuneaa

35 OGBEM MPAMO#T IPU3MBI

36 CrepeomeTpHuyuecKue 3a1a4M, CBI3aHHBIC C BEIYUCICHUEM 00BEMOB TIPSIMOMA
PU3MBbI

37 [Ipuknagabie 3a1a49d, CBSI3aHHBIE C 00BEMOM MPSIMON MMPU3MBI




Brruucnenre 00bEMOB TEI ¢ TOMOIIBIO onpeaenéHHoro naTerpana. OobéM

38 . 1
HAKJIOHHOW MPU3MBI

39 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO ONpeenéHHOro nHTerpaia. Oobpém 1
MUPAMU/IBI

40 ®opmyna o0béMa nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUJL C OOIINM 1
YTJIOM

41 ®dopmyna o0béMa mupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUJT C OOIIHM 1
YTIIOM

42 CrepeoMeTpHuueckue 3aauu, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBbI 1

43 CrepeoMeTpHYECKUE 3a1a9H, CBA3aHHbBIE C 00BEMaMH THPAMHM/IBI 1

44 [Ipuknagasie 3aaaun 1o Teme "O0BEMBI Ten", CBsA3aHHBIE ¢ 00BEMOM 1
HAKJIOHHOM MPU3MBI

45 [Tpuknagasie 3aaaun 1Mo Teme "O0BEMBI Ten", CBA3aHHBIC ¢ 00BEMOM |
TTUPAMHU/TBI

46 [Mpumenenne 00bEMOB. BrrunciieHre paccTOSHUS 10 TNIOCKOCTH 1

47 KonrtponbHas padora "O6bEM MHOrOrpaHHuka" 1

48 Hunuaapudeckast MOBEPXHOCTh, 00pa3yroline UIHHIPHISCKON |
MTOBEPXHOCTH

49 Hunusap. TpsiMoii kpyroBo# numuaAp. [11o1maas MOBEpXHOCTH IITHHAPA 1

50 Konunueckasi moBepXHOCTb, 00pa3yronire KOHn4eckoi nmoBepxHoctu. Konyc 1

51 Ceuenne KOHyca MIIOCKOCTBIO, MapalIebHOM MII0OCKOCTH OCHOBAHUS 1

52 Vceuéunbiit KOHyC. M300paxeHne KOHYCOB U YCEYEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH KOHYCA 1

54 [Tnomanb 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCa 1

55 CrepeoMeTpHuyecKre 3aJa4ui Ha JOKa3aTeIbCTBO U BHIYHUCIICHHE, 1
MOCTPOEHUEM CEUEHUH IWINH/Ipa, KOHyCa

56 CrepeoMeTpHuyecKre 3aJa4ui Ha J0Ka3aTeIbCTBO U BHIUHUCIICHHE, 1

IIOCTPOEHUEM CEUYEHUIN LIMIMHIPA, KOHYyCa




57

HpI/IKHa}IHLIe 3aaa4u, CBA3aHHBIC C MUIWMHAPOM

58 [IpuknaaHbie 3a/1a4u, CBSI3aHHBIC C IHJIHHIPOM 1

59 Cdepa u miap 1

60 [Tepeceuenue cdeps! u mapa ¢ miockocTeio. Kacanue mapa u cdepsr |
TUIOCKOCTHIO. Bu 1 n300paxkeHne mapa

61 [Tepeceuenue cdeprl u mapa ¢ wIockocThio. Kacanne mapa u cepsr 1
TJIOCKOCTHI0. By 1 n3o0paxenue mapa

62 VYpasuenue coepsl. [Lnormans chepsr u e€ yacreit 1

63 Cummetpus cepsl U mapa 1

64 CrepeoMeTpHuyecKre 3aJaul Ha J0Ka3aTeIbCTBO U BHIYUCIICHHUE, CBA3aHHbBIE 1
co chepoii 1 mapom, MOCTPOCHUEM UX CEUCHH MIIOCKOCTHIO

65 CrepeoMeTpHuuecKre 3aJa4i Ha JOKA3aTeIbCTBO U BHIYHUCIICHHE, CBA3aHHbBIE 1
co chepoii ¥ IIapom, MOCTPOCHUEM UX CEUCHHH IIIOCKOCTHIO

66 [MpuknaaHeie 3a71a49u, CBI3aHHBIE CO CHEPOit U IIapOM 1

67 [ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BEIYHCIICHHS B OKPY>KHOCTH, 1
CTaHJIapTHbBIE NOJ00US

68 PasnuyHble KOMOWHAITUY TEJT BPAIIEHUS ¥ MHOTOTPAaHHUKOB 1

69 3aiaun o Teme "Tena U MOBEPXHOCTH BpaIieHus " 1

70 3anauu no teme "Terna U MOBEPXHOCTH BpaleHus" 1

71 KoHTponbHas padora "Tena u moBepXHOCTH BpamieHus" 1

72 O06wém nuuaapa. Teopema 06 00BEME IPSIMOTO HUITHHIPA 1

73 Brruucnenrne 0o05EMOB TeI ¢ TOMOIIBIO onpeaenéHHoro naTerpana. Oobém 1
KOHYCa

74 [Tnomaau 60KOBOM U MOTHON OBEPXHOCTH KOHYCA 1

75 CrepeoMeTpuuecKre 3aa4u, CBSI3aHHbIE C BBIYUCIEHHEM 00hEMOB |
IWIHHPA, KOHYCa

76 [Mpuknanueie 3anaun mo Teme "OOBEMBI U IJIOMIAAN TOBEpXHOCTEH Tem" 1

77 O06wéM mapa u mapoBoro cekropa. Teopema 06 00béme mapa. [Tnomanp 1




C(i)epLI. CTCpCOMeTpI/I‘ICCKI/Ie 3aJa4u, CBA3aHHBIC C BBIYHCIICHUCM 00BEMOB
Iapa, mapoBOIro CCrMCEHTa M MIApOBOT0 CCKTOPaA

[Mpuknanueie 3anaun o Teme "OO0BEMBI TeN", CBA3aHHBIE ¢ 00BEMOM IIapa u

78 iomapio ceprl. COOTHOMICHUS MEXAY IUIOMIAAIMU TTIOBEPXHOCTEH U
00BEMaMU TOJOOHBIX TeIl
[Tono6Hble Tena B npocTpaHcTBe. MI3MeHnenne o0bE€Ma mpu moaoouH.

79 CrepeoMeTpHuuecKre 3aja4ui, CBA3aHHbBIE C BIYHCIEHUEM 00BEMOB TN U
IIOIIAJEN TOBEPXHOCTEN

80 Kontponbhas padora "[1no1maam moBepXHOCTH U 00bEMBI KPYTJIBIX T

]1 JBwxenus npoctpancTBa. OToOpakeHus. [IBUKeHUs U paBEeHCTBO (Uryp.
OO61ue cBOMCTBA IBUKEHUM

]2 Buel nrKeHHi: mapaienbHblil IepeHoc, EHTpalbHasi CHMMETPHSI,
3epKaJIbHAsi CHMMETPUSI, IOBOPOT BOKPYT MPSIMOM

83 [TpeobpazoBanus momodwus. [Ipsmas u chepa Ditnepa

84 ['eomMeTpruecKre 3a1a4u Ha IPHMEHEHHE IBIKCHUSI

85 KonTponbHas pabora "Bektopsl B pocTpaHcTBe"

Ob6o6maromee mosropenue 11 monsTuii 1 MeTo10B Kypca reomerpun 10-11

86 KJIaCCOB, cucTeMatu3alus 3HaHuii: "[lapaniensHoCcTh NPSMBIX U IMJIOCKOCTEH
B IIpocTpaHcTBe"

g7 O6o6maromiee nosropenue 11 noustuil 1 MeTo0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATH3alMsl 3HaHui: "BekTopsl B mpocTpaHcTBe"

38 Ob6o6maroree noropenue 11 nonsruit 1 MeTo 0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aIMsl 3HaHuii: "BexTopsl B mpocTpaHcTae"

89 O6o06matomee moropenue 11 moHsTHII 1 METOI0B Kypca reomeTpun 10—11
KJIACCOB, CUCTeMaTu3alsi 3HaHuii: "OO0beM MHOTOTpaHHHKA"

90 Ob6o6maroree noropenue 11 nonstuit 1 MeTo 0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIys 3Hanuii: "O0beM MHOTOIrpaHHHUKA"
O6o06matomee moropenue 11 moHsTHII 1 METOI0B Kypca reomeTpun 10—11

91 KJIACCOB, CHCTeMaTh3aLus 3Hanuii: "[nomany noBepXHOCTH U 00BEMBI

KpyJibIX Ten"




O6o06matomee moropenue 11 moHATHII 1 METOI0B Kypca reomeTpun 10—11
92 KJIACCOB, CHCTEMaTH3aLus 3Hanuit: "[1omanm noBepXHOCTH U 00BEMBI 1
KpyrJibIX Ten"

93 Hrorosast KOHTPOJIbHAs paboTa 1
94 HtoroBasi KOHTpOJIbHAS paboTa 1
95 [ToBTOpEHHE, 0OOOIIEHHE U CHCTEMATU3AIIHS 3HAHU I 1
96 Uctopust pa3sBUTHsI CTEPEOMETPUH KaK HAYKH M €€ POJIb B PA3BUTUH 1

COBPCMCHHBIX MHXCHCPHBIX 1 KOMIIBIOTCPHBIX TEXHOJIOTHI

97 HcTopus pa3BUTHs CTepeOMETPUN KaK HAYKH U €€ poJib B Pa3BUTUU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

98 I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUHU KaK HAYKU U eé POJIb B pa3BUTHHU 1
COBPCMCHHBIX MHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHit

99 HcTopus pa3BuTHs cTepeOMETPUN KaK HAYKH U €€ poJib B Pa3BUTUU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

100 I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUHU KaK HAYKU U eé POJIb B pa3BUTHU 1
COBPEMECHHBIX MHXCHCPHBIX 1 KOMIIBIOTCPHBIX TEXHOJIOT it

101 HcTopus pa3BUTHs CTepeOMETPUN KaK HAYKH U €€ poJib B Pa3BUTUU 1
COBPEMEHHBIX WHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

102 Hcropus pasBUTHsA CTEPEOMETPUM KaK HAYKH U €€ POJIb B pa3BUTHHU 1
COBPEMEHHBIX MH)KCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

JI.C. Atanacsa, B.®. byty3os, C.b. Kagomies u np. ['eomerpus, 10-11: Yueb. as
obmeo6paszosart. yupexaeHuit/ — M.: [Ipocsemenne, 2022

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://urok.1c.ru



JIMCT KOPPEKTUPOBKYU U3MEHEHUH U J0MOJHEHHUI B padoyell mporpamMmme

Hata Conepxanue [Moanuce

BHECEHHS
U3MEHEHUIA, (Yro u3MeHUIH U HOYeMY)

JIOTIOTHECHUH
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