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INOACHUTEJIBHAS 3AIIMCKA

['eomeTpust siBisgercs OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
ob1miero oOpa3oBaHMsl, TaK KaK 00ECIIEYNBAET BO3MOKHOCTh U3YUEHUS TUCLMILIUH
€CTECTBCHHO-HAYYHON HAMPaBICHHOCTH W MPEIMETOB TYMaHUTApHOTO IHKIIA.
[lockonbKy ~ JIOTUYECKOE  MBILIUIEHHE,  (POPMUPYEMOE  TpU  U3YYEHUU
00 y4aIOIMMUCST TTOHATUWHBIX OCHOB T'€OMETPHH, MPH JI0KA3aTEIbCTBE TEOPEM H
IOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEP)KIECHUN NMPHU PEIIEHUH T'e€OMETPUUYECKHUX
3aJa4, YMEHHE BBIBUTAaTh W ONPOBEpPrarb THUIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS TIPU PEUICHUH 3a/1ad €CTECTBEHHO-HAYYHOTO IIMKIIA, B YaCTHOCTH
dbuznueckux 3amay.

Llens ocBoeHUs mporpaMMbl yuebHoro kypca «I'eomeTpus» Ha yriryOn€HHOM
YpOBHE — pa3BUTUE WHIWBUIYaJbHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
U3y4EHUH T€OMETPHUH, KaK COCTaBIIOIIEH NMpeaMeTHOW obnactu «Maremaruka u
uHpOopMaTuKa»  uepe3  oOecrieyeHHEe  BO3SMOXKHOCTH  NPUOOPETEHHS U
UCIIONb30BaHUsT Oosiee TIIyOOKHMX TEOMETPUUYECKWX 3HAHMW W JICWCTBUH,
crneun(UIHBIX TEOMETPUU, H HEOOXOJUMBIX IS YCHEIIHOTO MPO(heCCHOHATBEHOTO
00pa30BaHuUs, CBA3aHHOTO C HCIIOIb30BAHUEM MAaTEMaTHKU.

[TpuopuTeTHBIMU 3aladyaMi Kypca T€OMETpUM Ha YIIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMH U YCUIIMBAIOUIUMU Kypc 0a30BOr0 YpOBHS, SIBISIFOTCSI:

pacuImpeHre mpeCcTaBiICHUs] O TEOMETPUM KaK 4acTH MHUPOBOU KyIbTYpHl U
(opMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIIUM MUPOM;

dbopMupoBaHue TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BaXHEUIINX MaTEeMaTHYECKUX MOJENAX, MO3BOJIIOIIMX ONUCHIBATh U H3y4aTh
pa3HbIe ABJICHUS OKPYXKAIOIIEr0 MUPa, 3HaHWE MOHITUIHOTO armapara Mo pasaeny
«CtepeomeTpus» yueOHOT0 Kypca TreOMETPHH;

dbopmMupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMU  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypax M UX OCHOBHBIMH CBOMCTBAMH, 3HAaHHE TEOPEM,
dopMyn U yMeHHE UX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl M HAXOIHUThH
HeCcTaHapTHbIE CIOCOOBI peleHus 3a/1a4;

¢dopMHpoBaHUE YMEHHS PACIO3HABATh HA YEPTEkKaX, MOJAEISIX U B PeaIbHOM
MHpE MHOTOTPaHHUKHM M Tela BpaIleHHs, KOHCTPYHPOBATh T'€OMETPUUECKHE
MO/IEIIH;

dbopMupoBaHue MOHUMAHUS BO3MOXXHOCTH AKCHOMATUYECKOTO TMOCTPOCHHUS
MaTeMaTUYeCKUX Teopui, (opMHpOBaHHE MOHUMAHUS POJIM AKCHOMATHKU MpH
IPOBEICHUN PACCYKICHUH;

dbopmMupoBaHue yMeHHUs BIaJIeTh METOJAAMH JIOKa3aTelIbCTB W AJITOPUTMOB
pelleHusl, YMEHUA HMX TNPUMEHSTh, MPOBOJUTH JOKa3aTeJbHbIE PACCYXACHUS B
XOJI€ PEIICHUS CTEPEOMETPUIECKUX 3a/1a4 M 3a/1a4 C MPAKTUIECKUM COACPKAHUEM,
(GopMUpoBaHUE TPEACTABICHHUS O HEOOXOAMMOCTH  JOKa3aTelbCTB  IIpU



000CHOBaHUU MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCUMOMATHUKHU B IMPOBEICHUU
JEAYKTUBHBIX PACCYXKICHUMN;

pa3BUTHE U COBEPILICHCTBOBAHME HWHTEIUICKTYaTbHBIX M  TBOPYECKHUX
CIOCOOHOCTEH O0y4YaroIIMXCs, MO3HABATEILHON aKTUBHOCTHU, HCCIEI0BATEIbCKUX
YMEHHH, KpUTUHIHOCTH MBIIIICHUS, HHTEpPECca K U3YUCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUH:
YMEHHSI PACIIO3HABATh TMPOSBJICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAlMsSIX W MPU U3YYCHHUH JIPYTHX
y4e€OHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJCIIMPOBAHUS PEATbHBIX CHUTYyallid, HCCIAEAOBaHUS TOCTPOCHHBIX MOJIENEH,
WHTEPIPETAIIUHU TTOJIYYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATENbHBIMH JTUHUSMH ydeOHOTO Kypca «['eomerpus» B
10-11 knaccax sBusaworcs: «lIpsiMble HW  TJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpanaukn», «Tema  BpameHus», «BeKToppl M KOOPAUHATHI B
POCTPAHCTBEY, «J{BHKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSIMUY, PEJICBAHTHBIMU TE€OMETPUM Ha YrIyOJIEHHOM YpPOBHE OOyUEHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEPKATENIbHBIM JIMHUSAM y4eOHOr0 Kypca, a
dbopMHUpOBaHUE  JIOTMYECKUX YMEHUW  pachpeiessieTcs He  TOJBKO MO
COJIepKaTeNIbHBIM JIMHUSM, HO U 10 Tojam oOyueHus. Cojaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEEC MPEIMETHBIM pe3yibTaTaM ocBoeHUss DenepanbHOl padoueit
IPOrpaMMBbl, PACTpPEACIEHHBIM IO TofaM OOY4YeHHUS, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUITHAIILHBIM BOIPOCAM 00y4aromuecs
oOpaliajuch  HEOJHOKPATHO. OTO MO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
T€OMETPUYCCKUMHU MOHSATUSIMH ¥ HABBIKAMU TTOCIICIOBATEILHO U MTOCTYIATEIBHO, C
cOOJIIOICHUEM TTPUHITMITA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEACTABICHUN 00YJarONIUXCs, pacIIupsis U yriyomsis
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK U3y4eHHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycnoBus s auddepeHnanuu  00y4eHUs, IMOCTPOCHUS
WHMBUYaJbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUYUTh YriayOoJaEHHOE
M3y4YeHHUE TEOMETPHUH KaK COCTABJIAIONIEH yueOHOro npeaMera «MaTemaTrkay,

MOATOTOBUTh OOYYalOUIUXCS K TMPOAOHKEHUIO HU3YYEHUS MATEMAaTHKU C
yu€ToM BbIOOpa Oyaymied npodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXIY
0o01IUM ¥ TTpo(pecCHOHANIBHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro kypca «l'eomeTpusi» Ha YriiyOJIEHHOM YpOBHE
orBoautcs 170 ygaca: B 10 kmacce — 102 4gaca (3 yaca B Heaeno), B 11 kmacce — 68
yaca (2 Jaca B HEJIeINIO0).



COJEPXAHUE OBYYEHUA
10 KVIACC

IIpsiMbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ MOHATHS  CcTepeoMeTpuu. Touka, TpsiMasi, IJIOCKOCTb,
npoctpadHcTBO. [loHsiTHE 00 aKCMOMATHMYECKOM IOCTPOEHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3anMHOE pacnosiokeHue MpsAMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelIbHble M CKpeluBaromuecs mnpsMble. [Ipu3Haku CKpemmBaronuxcs
npsiMbiX. [lapaienbHOCTh NPSMBIX U TJIOCKOCTEN B IPOCTPAHCTBE: MapajlieibHbIe
IPSIMBIE B IPOCTPAHCTBE, MAPAILIEIBHOCTD TPEX MPSAMBIX, APATUIEIIBHOCTD IPSIMOU
n IIockocTd. [lapamiensHoe M LEHTpaJlbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMICTBa MapajlyIeIbHOTO MpPOEKTUpoBaHUs. I300paxeHue
buryp B mapamienbHON MPOEKIHH. YTJbl C COHANPABICHHBIMUA CTOPOHAMHM, YTOJ
MEXAY NPSAMBIMU B IIPOCTpaHCTBE. [lapauleIbHOCTh MIIOCKOCTEN: MapajliebHbIe
IJIOCKOCTH, CBOMCTBA IapasuiesIbHbIX IIJIOCKOCTEH. [Ipocreiimme
MPOCTPAHCTBEHHBbIE (GUTYpPHl HAa IUIOCKOCTU: TETpajJap, Napajlieienurie],
ITOCTPOCHUE CEYCHUU.

[lepneHAMKYIAPHOCTh NPAMON U IJIOCKOCTH: NMEPHEHAUKYISIPHBIC MIPSMBIE B
IPOCTPAHCTBE, NpPsIMbIE NapaJUICIbHbIE W INEPHEHAUKYISIPHBIE K IUIOCKOCTH,
OpU3HAK TEPIEeHIUKYISIPHOCTH TMPSMOM M IUIOCKOCTH, TEOpeMa O MpsMOi
NEPIEHANKYJIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHHUE.
[lepneHaMKyJIIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PacCTOSIHUE
OT TpsAMOM 10  IUIOCKOCTH,  MpOeKIusi  (Uryppl Ha  IUIOCKOCTb.
[lepneHAMKyJIApHOCTh  IUIOCKOCTEH: MPHU3HAK MEPIEHAUKYJISIPHOCTH  JBYX
IJIOCKOCTEN. Teopema o0 TpEX MEPHEHANKYIISIpax.

VYIIBl B MPOCTPAHCTBE: Yol MEXAY NPSMOM MU IUIOCKOCTBIO, JBYIPAaHHBIN
yroji, JUHEHHBIA YroJl ABYTPaHHOIO yria. TpEXrpaHHBIA U MHOIOTPaHHBIE YIJIBL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yryia. CBOHCTBa IUIOCKHX U
JBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJIa.

MHororpaHHuK#

Bunibpl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpanHuka. I[lpusma: n-yronbHas
npu3Ma, npsiMasl 1 HakJIOHHasl MPU3Mbl, OOKOBasl U MOJIHAS MOBEPXHOCTb IMPU3MBI.
[lapannenenunen, NpsSAMOYTrOJbHBIM  MApajUIENIENIMNE] W €r0  CBOMWCTBA.
Kpargaiimme myrm Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oiepa.
[IpoctpancTBenHass Teopema Iludaropa. Ilupamupa: n-yronbHas mnupamuia,
npaBWwiIbHAs M yceu€HHas nupamuibl. CBolicTBa pédep M OOKOBBIX TIpaHe
OpaBWIBHOM Nupamuel. [IpaBuiabHbIE MHOTOTpaHHUKH: IpaBWibHAs NpU3Ma H



IPAaBWIbHAS NUPAMHUAA, NPAaBUIbHAs TPEYrojibHAs NUPAMHUAA W IPABUJIbHBINA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
TOEKAd AP U UKOCABP.

Bbruncnenre 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, JAMAaroHald, YIJbl
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSAMOM MPHU3MBI,
IIONIalb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MIPSIMOM TPU3MBI.
[Inomans OOKOBOW TOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOW MNHpPaMUIbI,
TEOpEMA O TIOMAIA YCEUEHHON MTUPAMU/IBI.

CuMmmeTpuss B NPOCTPAaHCTBE. DJIEMEHTBl CHUMMETPUHM  MPAaBHUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHS
NapaJuIeIeNnIe1a, CUMMETPUsS IPaBUJIBHBIX IPU3M, CHMMETPHUS IPABUIBHOU
MMAPAMUIBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

IlonATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApHBIC, COHANPABJICHHBIE U  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€MCTBUSA C BEKTOPAMMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBolicTBa cloKeHus BEKTOPOB. CBOMCTBA YMHOKEHHUsI BEKTOpa Ha YHUCIIO.
[lonATHEe KOMIUTAaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio napamtenenunena. TeopemMa O pas3iloKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsmoyrospHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTOJN MeExIy Bekropamu. CKalsspHOE INPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[TonsTHs: WTWIMHApPUYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTH,
chepuyueckas TMOBEPXHOCTh, OOpa3yrolue TMoBepxHocTel. Tenma BpaiieHus:
IWIMHIpP, KOHYC, YCEUYEHHBIH KOHycC, cdepa, map. B3ammHoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpakeHue Ten
BpaIlIeHUs] HA TUIOCKOCTH. Pa3BEéprka munmHIpa u kKoHyca. CumMmerpust chepsl U
mnrapa.

O0béM. OcHOBHbIE cBoiicTBa 00bEMOB Tenl. Teopema 00 00bEME
IOpsSMOYTOJIFHOTO Tapaivienenunena u ciueAactBus u3 He€. OO0bEM mnpsiMod u
HAKJIOHHOW TPU3MBI, IIWIMHIPA, MUpaMHUIbl U KoHyca. OOBEM Iapa U MapoBOro
CerMEHTA.

KomOuHammu Ten BpalieHusi U MHOTOrpaHHHMKOB. [Ipu3ma, BImcaHHas B
IWIMHIpP, ONWCaHHAs oOKoio mwiuHApa. llepeceduenune cdepbl u 1mapa ¢
iockocThio. Kacanme mapa m cdepsl miockocTbio. [loHATHE MHOTOTrpaHHUKA,



OMKMCAHHOTO OKOJIO cdephl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WJIH TEJO
BpalllCHUSI.

[Tnomanbs MOBEPXHOCTH IUJIMHIpA, KOHYyCa, IJIOMAaab chepbl U €€ vacTeil.
[Tonobue B mpocrpancTBe. OTHOIIEHHME OOBEMOB, IUIOMIANECH MOBEPXHOCTEH
nonoousix ¢Guryp. IlpeodpasoBanue momoOus, romorerus. Pemienune 3amau Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKHX METOJIOB.

[TocTpoeHue cedeHrii MHOTOTPAHHUKOB U TE€JI BPAILICHUS: CEUCHUS LIWIIMHAPA
(mapannenbHO U TEPHEHJUKYJISIPHO OCH), CEUEHMs KOHyca (IMapajuiesibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 111apa, METO/bl IOCTPOCHUS
CEUYEHUI: METOJ| CIE0B, METOJ] BHYTPEHHEr0 MPOCKTUPOBAHMS, METOJI TIEpeHOCca
CEKYILIEHN TIIOCKOCTH.

BekTOopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopsl B mpoctpaHcTBe. Omnepanuum Hajg BeKTOopamHu. BekTopHoe
YMHOXK€HHE BEKTOpOB. (CBOHCTBa BEKTOPHOro yMHOXeHus. [IpsimoyronbHas
cucreMa KoopauHaT B npoctpancTtBe. KoopauHatel BekTopa. Pa3noxeHnne BekTopa
no Oasucy. KoopIHHATHO-BEKTOPHBIA METOJ MpPHU PEIICHUH TeOMETPUUYECKUX
3a/1a4.

JIBUKEeHUs B IPOCTPAHCTBE

JBrxeHusi mpoctpancTBa. OtoOpaxkeHus. [IBUKEHUST U paBEHCTBO (QUTYP.
OOGmue cBoiicTBa JBW)KCHUH. Buapl ABHKEHUM: TMapauIeNIbHBIA IEepEeHOC,
LEHTpaJbHAsl CHUMMETpPUS, 3€pKaJibHasi CHUMMETPHUsS, IOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanus nogobus. [Ipsmas u cdhepa Ditnepa.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YJAIOIIEroCs Kak akTUBHOTO U
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NIMUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLUHMAJBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

2) maTpuoOTHYECKOE BOCIIUTAHME:

chOPMUPOBAHHOCTh POCCHICKON TPAKIAHCKOW HWIACHTUYHOCTH, YBKCHHUS K
IPOILIJIOMY U HACTOSIIEMY POCCHUHMCKOM MaTreMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
WCIOJIb30BAaHUE ATHUX JIOCTHKEHUM B JpPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH,;

3) 1IyXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUICKOT0o Hapoja, chopMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, STUUYECKOTO MOBEJCHUS, CBI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KCHUM HAyKM U JACATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JMYHOTO BKJIJIa B IOCTPOEHNE YCTOWYUBOTO OYIYIIETO;

4) acreTHYecKoOe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYas ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aJlay, PELIEHUN, pacCyKIeHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BociMTaHUe:

cOpPMUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMaTHYeCKUE 3HaHUS B
MHTEpecax 310pOBOro u 6e3onacHoro o0pa3a KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 30pPOBBIO (310pOBOE MUTAaHME, COATAHCHUPOBAHHBIN PEXHUM 3aHATHUU U
OTJIbIXa, peryisipHas ¢puznueckas akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATEIHHOCTHIO;

6) TpynoBoe BocniMTaHMe:

FOTOBHOCTh K TpPyAYy, OCO3HAaHWE IIEHHOCTU TPYAOJIO0OUs, HUHTEpeC K
paznuuHbIM  chepaM  MpoecCHOHANBLHON  JESITENbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymieit npodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHIO U



caMoo0pa3oBaHUI0 Ha TMPOTSHKEHWH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKUX 3a7a4 MAaTEMATUYECKOM HAITPaBICHHOCTH;

7) 3K0JIOTMYeCKO€e BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphl, TIOHUMaHHE BIIUSHUS
COLIMATbHO-YKOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpenpl, OCO3HAHME III00aIbHOI0 XapaKTepa KOJIOTHYSCKUX MpoOieM, OpUeHTAIUS
Ha TPUMCHCHHE MAaTeMaTHYCCKMX 3HAHUW IS pelieHdus 3agad B 00JacTh
OKpY>KaloIlel Ccpelibl, IUIAaHUPOBAHUE TIOCTYMKOB W OIICHKM WX BO3MOXKHBIX
MOCJIEACTBUM TSI OKPYXKAIOLIEH CPEb,

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBEHHOW  TPAKTUKH, IMOHUMaHUE
MaTeMaTU4YeCKOM HayKu Kak cdepbl YeJIOBEUECKOM NESITEIbHOCTH, ATaloB €€
pa3BUTUS M 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMM, OBJIAJICHUE SI3BIKOM
MAaTE€MaTUKH WU MaTeMaTUYE€CKOW KYJIbTYpPOM KakK CpEICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U HCCIEAO0BATEIbCKYIO0 JEATEIbHOCTD
VH]JIUBUYaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTUYECKHUX
OOBEKTOB, TOHATUM, OTHOIIEHUH MEXIYy TMOHATUAMH, (OPMYIUPOBATH
onpe/ieNIeHUs TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /i1 0000IIEHHS M CPAaBHEHUSI, KPUTEPUHU TTPOBOAMMOTO aHAIIN34,

BOCIIpUHUMATh,  (OPMYJIMPOBaTH W  IPeoOpa3oBBIBaTh  CYXKJICHUS:
yTBEpAUTEIbHBIE U OTPULIATENbHBIE, €IMHUYHBIE, YaCTHBIE U O0IIKE, YCIOBHBIE,

BBISIBIIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, NaHHBIX, HAOMIOJEHUAX U YTBEPXKICHHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JleJaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VWHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIFOUEHUH 110 aHAJIOTUU;

MPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTeJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(MpsiMbI€ U OT MIPOTUBHOIO), BBICTPABATh Apr'yMEHTAIINIO, IPUBOAUTH MIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IbI;

BBIOMpATh crmoco0 pereHust y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEIICHUs, BbIOMpaTh  Haubolee  MOAXOASAINMU ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare1bCKue 1CHCTBUSA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEILCKUM WHCTPYMEHT TMO3HAHUS,
dbopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIUE  MPOTUBOpPEYHE,  MpodIIEeMY,
yCTaHaBJIMBaTh MCKOMOE W JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTUPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA DKCIIEPUMEHT, UCCIEIOBaAHUE
10 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJICHUSMHU, TPOIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCICAOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U O0OOIIIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TaKKE BbBIJBUTaTh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCJIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH JCPUITUTH WH(DOpPMAIIMY, TaHHBIX, HEOOXOMAMMBIX IIJIT OTBETa HA
BOMPOC U JJI PEIICHUS 3a/1a4H;

BEIOMpATh WH()OPMAITMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AaHAIU3UPOBATH,
CHUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh WHGOPMAIMIO PA3IUYHBIX BUIOB U
dbopM mpencTaBieHUs;

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (opmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATENILHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHUKAaTUBHBIE YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUA

OO0menue:

BOCIPUHHUMATh U (POPMYIIMPOBATH CY)KJEHUSI B COOTBETCTBUU C YCIOBUSIMHU U
oecsiMHAu O6III€HI/I$I, SCHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TO‘—IKy 3pCHUA B
YCTHBIX M THCHMCHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS IO XOAY PEIICHHS 3aJ1ayH,
KOMMEHTHPOBATh IMOJTYyYECHHBIA PE3YJIbTAT;

B XO/¢ OOCYXKIEHUS 3aaBaTh BOIPOCHI MO CYIIECTBY O0OCYKIaeMOW TEMBI,
poOJIeMBI, peIIacMOM 3aJiaud, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha IIOMCK
pCHIeHI/IH, COIIOCTABJIATHL CBOH Cy)KI[eHI/ISI C CY)KIIGHI/IHMI/I z[pyrI/Ix y‘IaCTHI/IKOB
JaUajnora, OOHapyKMBaTh Pa3IMude M CXOJCTBO TO3WIIMH, B KOPPEKTHOH (Gopme
(dbopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHS;

MIPEACTABIISATh PE3ybTaThl PEIICHUS 3aJlauyd, YKCIIEPUMEHTA, UCCICIOBAHNUS,
IIPOCKTa, CAaMOCTOSITEIPHO BBIOHMpaATh (opMaT BBHICTYIUICHHS € Y4ETOM 3a1ad
TIpe3eHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbI€ YHUBEpPcAJIbHbIE yUeOHbIE HelCTBUS
Camoopranuszanus:



COCTaBJISITh IIJIaH, aJlTOPUTM pEIICHUS 3aJa4uM, BIOUPATh CIIOCO0 pElIeHUs ¢
y4€TOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHHI C y4€TOM HOBOM MH(pOpMAITUH.

CaMOKOHTP0J1b, SMOIUOHAJILHBIA MHTEJLJICKT:

BIIQJICTh  HABBIKAMU  TO3HABATEIbHOM  pedJieKCMH KaKk  OCO3HaHUs
COBEPIIAEMBIX JCHCTBUNA U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIAAETh
crocobamMu CaMOINpPOBEPKH, CAMOKOHTPOJIA TMpollecca U pe3ysibTaTa pelieHus
MaTeMaTHUYECKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1auH,
BHOCHUTb KOPPEKTHUBHI B JCATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJICHHBIX OIMMNOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTaTa IEJIA U YCIOBUAM, OOBSICHITH PUIUHBI
JOCTUXKEHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JAESATEIbHOCTH, HAXOJIUTh OUINOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MOHMMATh U HUCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHAUBUAYAJTLHOU
paboOThl TpW pemeHnd YYeOHBIX 3amad, NPUHUMATh IeJlb  COBMECTHOM
JeSITEeNbHOCTH, TUTAHUPOBATh OPraHU3AlMI0 COBMECTHOM paboOThI, pacHpeieNsiTh
BUJIbI palOT, JOroBapuBaTbCs, OOCYXAaTh TIpolleCC W pe3ylbTaT paboTHI,
000011aTh MHEHHUS HECKOJIBLKHX JIIOHCH;

y4acTBOBaTh B T'PYNIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBIIIOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEUCTBUA C APYITMMU 4YI€HAaMW KOMAaHJbl, OLICHUBATH
KayecTBO CBOEr0 BKJa/Ja B OOLIMH MPOAYKT MO KPUTEPHUSIM, CPOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K kony 10 knacca oOydaromuiicss Hay4YuTCs:

¢CBOOOZIHO ONEPUPOBATh OCHOBHBIMHM IOHSATHSIMH CTEPEOMETPUU  MPHU
PEILICHNH 33/1a4 U MTPOBEJICHUH MATEMATHYECKUX PACCYXIACHUM;

 [IPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX IPU PEIICHUU
reOMETPUYECKUX 3a]1a4;

e KJIACCU(PHUIIMPOBATh B3aHUMHOE PACIIOIIOKEHUE MPSAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

¢CBOOOJTHO  ONEPHPOBATH  TMOHATHSMHU, CBSI3AHHBIMU C  YIJIaMH B
IIPOCTPAHCTBE: MEXKIAY HNPSIMBIMU B IPOCTPAHCTBE, MEXIY NPAMOU H
IJIOCKOCTBIO;

 CBOOOJTHO OIEpUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOI'PaHHUKAMU;



«CBOOOIHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IIpU3Ma,
NUpaMuJa, NPSMOYTOJIbHBIN Napajienenumnes, Kyo);

e KJIaCCU(PUIIMPOBATH ~ MHOIOIPAaHHHMKHM,  BbIOMpas  OCHOBaHUS  JUId
KJ1accu(uKaImy;

¢CBOOOJTHO  OMEPUPOBATh  MOHATUSAMH, CBA3aHHBIMHM C  CEUYECHHEM
MHOT'OI'PaHHUKOB ITIOCKOCTBIO;

* BBIITOJIHATH M1APAJUICIIbHOE, LIEHTPAJIBbHOE U OPTOrOHAJIIBHOE IPOEKTUPOBAHNE
(Guryp Ha MIOCKOCTh, BBIMOJIHATH N300pakeHUsI GUTYp Ha TIIOCKOCTH;

e CTPOUTH CEUYEHUS MHOIOTPAHHUKOB DPA3JIMYHBIMU METOJAMH, BBIIOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJISTH IJIOLIAM TOBEPXHOCTEN MHOTOI'PAaHHHUKOB (IIpU3Ma, MUpaMU/Ia),
reOMETPUYECKUX TN ¢ IPUMEHEHUEM (HOPMYIL;

¢ CBOOO/IHO OMNEPUPOBATh MOHITUSIMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHUMMETPUH, LEHTP, OCh M IUIOCKOCTh CHUMMETPUU
(uryper;

¢ CBOOOJTHO OIEpUPOBATh TMOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpZMHATaM B IIPOCTPAHCTBE;

* BBITIOJIHATD JICUCTBHS HaJl BEKTOPAMU;

epeIIaTh 33Ja4¥ Ha JOKAa3aTeJbCTBO MATEMATHYECKUX OTHOLICHUW W
HaXO0XJACHUE T€OMETPUYECKUX BEIMYHMH, MPUMEHSSI W3BECTHBIE METOMbI
IIPU PELIEHUH MaTEMaTUYECKHUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

e [IPUMEHATHh  MPOCTEUIINE MPOrpaMMHBIE CpPEACTBA M  AJIEKTPOHHO-
KOMMYHHUKALIHOHHBIE CUCTEMBI ITPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4;

e M3BJICKaTh, NPEOOPA3OBBIBATh W HWHTEPHPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (urypax, MpencTaBiIeHHYIO Ha
4yepTexax U pUCyHKax;

e[IPUMEHATh  IOJIyYEHHbIE 3HAaHUS Ha I[PAKTUKE: CpaBHUBaTb W
aHAJIM3UPOBATh PEAJbHBIE CUTYallMd, MPUMEHATh M3yYEHHBIE TMOHSATHS B
opolecce IOKMCKa pEIIeHHs MareMaTH4ecKH  Cc(hopMylInpOBaHHON
npoOJIeMbl, MOJEIUPOBATh peabHBIE CUTYyallMd Ha S3bIKE T'€OMETPUH,
MCCIIEI0BAaTh MOCTPOEHHBIE MOJENINA C MCHOJb30BAHUEM TI€OMETPHUECKUX
HNOHATUA M TEOpeM, ammapara aiareOpbl, peuarb MPAKTUUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEIMYHH;

eMETh IMPEJCTaBICHUSA OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUU Kak
COCTaBHOM yacTu (pyHJIaMEHTa pa3BUTHUS TEXHOJIOTUM.

K xoniy 11 kiacca oOydaronuics Hay4YuTCst:



¢ CBOOOJTHO ONEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMU C UWJIMHAPUYECKOM,
KOHMYECKOM U Cc(EepuyYecKOl IMOBEPXHOCTAMH, OOBACHATH CIOCOOBI
MOJTyYEHUS;

e ONIEPUPOBATH TOHATUSMHU, CBSI3AHHBIMHU C TEJIaMH BPALCHUS: ITUIHMHAPOM,
KOHYCOM, chepoil u 1mapom;

e pacro3HaBaTh Teja BpamieHus (UINHAP, KOHYC, cdepa u 1map) U 00bACHSIThH
CIIOCOOBI TTOJTY4EHUS TEJ BPaICHUS;

e KJIACCH(PUITMPOBATH B3AUMHOE PACTIONIOXKEHNE c(Pephl U TIIOCKOCTH;

¢ BBIYUCIISITh BEITUYUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TeNl BpaIlCHUS,
00BEMBI M TUIOIIAA TTOBEPXHOCTEH MHOTOIPDAaHHHUKOB W TEJNl BpAICHUS,
Tr€OMETPUIECKUX TEJl C IPUMEHEHHEM (HOpMYT;

¢ CBOOOJTHO OMEPUPOBATH TOHSTHSIMH, CBS3aHHBIMH C KOMOWHAITUSAMH TE
BpallleHWs] 1 MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO chephl, cepa, BOUCaAaHHAS B MHOTOTPAHHUK WJTU TEJO
BpalllCHMUS;

e BBIYUCIISITH COOTHOIIECHUSI MEXKIY TUIOMAASIMU TTOBEPXHOCTEH U 00bEMaMu
MOTOOHBIX TEI;

e M300paKaTh M3ydyaemble (QUTYpbI, BBIIOJHATH (BBIHOCHBIE) TIJIOCKHE
YEpTEXKU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUSI TEJl BPAILICHHUS;

e M3BIICKAaTh, WHTEPIPETUPOBATh W TPeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, TMpeNCTaBICHHYIO Ha
YyepTexax U PUCYHKaX;

 CBOOO/THO OTEPUPOBATH MOHATHEM BEKTOP B MTPOCTPAHCTBE;

* BBITIOJIHATH OTEPAIK HA/l BEKTOPAMH;

*3a/1aBaTh TUIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUUYECKUE 33]1a4M HA BBIYUCIICHUE YIIIOB MEXY MPSMBIMU H
MJIOCKOCTSIMH, BBIYHUCIICHUE PACCTOSHUN OT TOYKH JI0 TUIOCKOCTH, B TIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a TPU PEILIECHUU;

¢ CBOOOJTHO OMEpPUPOBATh TMOHSATUSMH, CBSI3aHHBIMA C JBIDKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUM;

¢ BBITIOJIHATh M300PKEHUSI MHOTOTPAHHUKOB ¥ TEJI BpallleHUs TIpH
MapajjieIbHOM  MEPEHOCE, LEHTPATbHOW CHMMETPHUM, 3€PKaAIbHOU
CUMMETPHH, MPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHus MOJ00us;

¢ CTPOUTH CEYCHHS MHOTOTPAHHUKOB WM TEJ BpAIICHUS: CEUYCHHS IMIMHIpA
(mapaymiensHO U MEePHEHIUKYISIPHO OCH), CEUeHHS KOHYca (mapaJiiesibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPUINHY), CEUCHUS 11apa;

* CTIOJIb30BaTh METOABl TIOCTPOSHUSI CEUEHUH: METOJ CJIENOB, METOJ
BHYTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH;



e JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHNUS;

e IPUMEHATHh TeOMEeTpUueckue (aKThl I PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, OPEANOJaraloluX HECKOJbKO IIAaroB pEHICHHUs, €CIU YCIIOBHS
MPUMEHEHUS 3a/laHbl B SIBHOM U HESIBHOM (opMe;

epemIaTh 3aJaYM HA JOKA3aTEIbCTBO MATEMATHYECKUX OTHOIIEHUH H
HAXO0XJIECHUE T€OMETPUUYECKUX BEIIMYUH;

e [IPUMEHSATh IPOTPAMMHBIE CPEIACTBA M JJIEKTPOHHO-KOMM YHUKALIMOHHBIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a1a4;

e IPUMEHSATH MOJyYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATh, aHAIU3UPOBATH
M OLICHUBATh pPEaJIbHbIE CHUTYallMU, MPUMEHSITh HM3YYCHHBIC MOHSTHS,
TEOpPEMBI, CBOWCTBA B IIPOLIECCE IIOMCKA pEUIEHHs MaTeMaTHU4ECKU
c(OopMyTUPOBAHHONW TPOOJIEMbI, MOJEIUPOBATh peajbHbIE CUTyallud Ha
A3bIKE T€OMETPUU, UCCIIEA0BATh IIOCTPOECHHBIE MOJIEIIN C UCITOIb30BAHUEM
reOMETPUYECKUX TOHATUH U TEOopeM, ammapara aireOpbl, peliaTh
[PAKTUYECKUE 3aJa4d, CBS3AHHBIE C HAXOXJICHUEM TI€OMETPUYECKUX
BEJINYMH;

eMETh NPEICTaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH (yHIaMEHTA Pa3BUTHSI TEXHOJIOTH.



TEMATHNYECKOE INTAHUPOBAHUE

10 KUIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
1 BBenenue B cTepeomMeTpuio 7 1 0
B
) 3aMMHO€E PacIOJI0KEHUE NPSAMBIX B . 0 0
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEHN B 3 ) 0
IPOCTPAHCTBE
4 HepneHnmfyns[pHocn) MPSIMBIX U 18 , 0
IJIOCKOCTEN B IPOCTPAHCTBE
VYrisl U paccTOSHUS 9 0 0
MHororpaHHuKH 18
BekTops! B pocTpaHcTBE 13 1 0
g [ToBTOpEHUE, 060OIIEHNE ¥ CHCTEMATH3AIIUS 6 | 0
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 1




11 KITACC

KosauuyectBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kourpoasuie | Tpaxrmieckue (uudgposbie)
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 Ananutndeckas reomMeTpus 10 1 0
) [ToBTOpEHUE, 0606LueH1/fe u 9 I 0
cHCTeMaTu3alus 3HAaHUH
3 OO6bEM MHOTrOIpaHHUKA 13 1 0
4 Tena BpameHus 18 1
5 [Tnomaay mOBEPXHOCTH U OOBEMBI g | 0
KPYTJIBIX TEJ
6 JBrkeHUs 4 0 0
7 [ToBTOpEHUE, o6o6meH1/je u 6 ! 0
CHCTeMaTH3allusl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




ITIOYPOYHOE IINTAHUPOBAHME
10 KITACC

n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThbI

Jara
U3y4eHUs

DJIEKTPOHHBIE
nudposbie
oOpa3oBaTe/bHbIE

pecypchl

[TonsiTHS cTepeoMeTpuu: TOUKa, MpsmMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBuiia N300pakeHUsI HAa PUCYHKE
MIJIOCKOCTH, MIPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

AKCHOMBI CTEpEOMETPUH

Hekoropsle ciaencTBus U3 akCHOM

IIprmeHeHrEe aKCUOM U CIEACTBUN U3 HUX
JUISL pELLIEHUs 3a1a4

HpI/IMeHeHI/Ie dKCHOM U CHC}ICTBI/Iﬁ U3 HUX
JJI peICHUA 3aaa4

[IpuMeHeHnEe akCUOM U CIEACTBUI U3 HUX
JUISL pELIeHUs 3a1a4

KonTponbsnas padora Nel "Akcruomsl
crepeomeTpun”

B3anMHoOe pacrionoxeHue NpsMbIX B
npoctpanctie. [lapannenbHbie NpsiMbIE B
IIPOCTPAHCTBE

[TapamienbHOCTh TpeX NPAMBIX B




MIPOCTPAHCTBE

10

[TapamienbHOCTB TpEX NPAMBIX.

11

[TapannenbHOe MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA MapaJIETbHOT O
MIPOCKTUPOBAHH. I/1306pa>I<eHHe Pa3HbIX
¢buryp B napayuiesbHOW MPOEKINH

12

3amaun Ha JOKA3aTEILCTBO U
HCCJIeIOBAaHUE, CBSI3aHHBIE C
napajuieJbHbIMU MPSIMBIMU B IPOCTPAHCTBE

13

[TapanienbHOCTh TPSIMOM U MIIOCKOCTHU B
npoctpaHcTse. [Ipu3Hak napannensHoCTH
IPSMOH U MJIOCKOCTH.

14

CBolicTBa MapajuleabHbIX IPIMOM U
IJIOCKOCTH

15

I'eomerpuyeckue 3a1aun Ha BBIYUCIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapaJuIeIbHOCTBIO NPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

16

reOMeTpI/IquKI/IC 3aJa4YM1 Ha BBIYUCIICHUC U
J0Ka3aTCIbCTBO, CBA3aHHBIC C
napauiCJIbHOCTBIO IPAMBIX U IIOCKOCTEH B
HPOCTPAHCTBE

17

CkpemmBaronuecs npsmbie. [Ipuznak
CKPEILUBAIOIIUXCS MIPSMBIX.

18

Teopema 0 CKpeIIMBAIOMIUXCA MPAMBIX.

19

VYrous ¢ coHanpaBiIEHHBIMU CTOPOHAMM.

20

VYroa Mexny npsMbeIMH

21

reOMeTpI/I"IeCKI/Ie 3aJa4Hi Ha BBIYHUCJIICHHUC U

[EREEN N GHE (RS Y




J0Ka3aTCJIbCTBO, CBA3aHHBIC CO
CKpCIIMBAIOIIUMUCS MTPAMBIMU B

MIPOCTPAHCTBE
) [IpumeHeHue napaaieabHOCTH MPSMBIX, 1
MPSIMOI U IMJIOCKOCTH MPU peUISHUU 334
3 [TpumeHeHne napaieIbHOCTH MPSMBIX, |
MIPSIMOM | TJTOCKOCTH ITPU PEIICHUH 3a]1a4

KonTtponbHas pabora Ne2
24 "[TapaienbHOCTh NPSIMBIX, IPAMON U 1
IJI0CKOCTH "
25 [TapannenbHbIe MIIOCKOCTH. 1
26 [Ipu3Hak napauienbHOCTH ABYX |
IIJIOCKOCTEN
27 CBoiicTBa mapanieabHbIX MIOCKOCTEN 1
28 CBoiicTBa MapayyeabHbIX IOCKOCTEN 1
29 Lenrpanbnas npoekuus. Terpasdap. 1
30 [Tapannenenunen 1
31 CaoiicTBa rpaHeil u AuaroHanei |
napajiesenumneana
N3006paxenne cedeHnii mupaMusl, Kyoa u
1 IPU3MBbI, KOTOPBIE TPOXOSAT Uepe3 UX |
pEOpa. PackpammBanue mocTpoOCHHBIX
CE€UYEHUI pa3HbIMU LBETAMU
33 Merton cienoB AJisl TOCTPOCHUS CEYEHUM 1
34 [TocTpoenue ceyennii B mupammie, Kyoe mo |
TpéM TOUYKaM Ha pEOpax.
15 [TocTpoeHune ceueHnii B mupamuse, Kyoe 1

MPOXOSIIMX Yepe3 MPSAMYIO Ha YEepTeKe




napajuiesibHO APYror npsiMoin

[TocTpoenue ceuennii B mupamue, Kyoe

36 MPOXOASAIIMX YEPE3 TPU TOUKH, JEKALIUE
Ha I'paHsx
I'eomerpuyeckue 3a1aun Ha BEIYUCIICHUS U

37 JI0Ka3aTeIbCTBA, CBA3AHHBIE C
MapajyieIbHOCThIO MIOCKOCTEN
['eomerpuyeckue 3a1aun Ha BEIYUCIICHUS U

38 JIOKa3aTeIbCTBA, CBA3aHHEIC C
MapaJuIeIbHOCTBIO MJIOCKOCTEN

19 KonTponbHas padora Ne3
"[TapannensHOCTD MJIOCKOCTEHN "

40 [TepnenauKysipHBIC TIPSIMBIC B
IIPOCTPAHCTBE

41 [IeprieH IUKYISAPHOCTH IPSIMOM U
IJIOCKOCTH.

47 [Ipu3HaK mepreHIuKyJISIPHOCTH MPSIMOU U
IIJIOCKOCTH

43 Teopema o npsAIMOH, EPIEHIUKYIIAPHOMN K
IJI0CKOCTH
I'eomerpuueckue 3agaun Ha

44 JIOKA3aTENBCTBO U BBIUKMCIIEHUS, CBSI3aHHBIC
C MEPIEeHIUKYIISIPHOCTHIO TIPSIMBIX.

45 Ilepnennuxynsp u HakinoHHas. [loctpoenue
MEPIEHANKYJIAPA U3 TOYKU HA MIPAMYIO

46 PaccrosiHue oT TOUKM 40 MIOCKOCTH,
pacCTOSIHUE OT MPSIMOM 10 MIIOCKOCTH

47 Paccrosinue Mmexay CKpeIuBarOIMMUCS




IpAMBIMHU

Teopema o Tpéx neprneHauKyIspax (mpsmast

48 1 oOpaTHas)

49 Teopema o Tpéx meprieHauKyIsIpax (mpsmas
1 oOpaTHas)

50 VYroa Mexay npsMoil U MI0CKOCTBIO

51 [lepneHANKYISAPHOCTH MPAMBIX, IPSIMBIX U
njockocren. Pemenue 3anau

57 [leprnieHAUKYIAPHOCTD NPSAMBIX, IPSIMBIX U
mIockocter. Pemenne 3anau
KonTtponsHas pabora N4

53 "[leprieHANKYISAPHOCTD MPSIMBIX, IPSIMONA U
mjockocTu"
[ToBTOpEeHuE: yroia Mexay npsMbIMH Ha

54 IIJIOCKOCTH, YT OJ1 MEXK1y IPSIMBIMH B
MIPOCTPAHCTBE

55 JIByrpanHsblil yron. CBONCTBO JIMHEHHBIX
yIJI0B JBYTPAHHOIO yIia

56 [lepnenauxynspHelie mockoctu. CBolcTBa
B3aUMHO MEPIEHANKYIISPHBIX IIIOCKOCTEN
[Ipu3sHak nepneHauKyJIspHOCTH

57 IJIOCKOCTEN; TEOpEMa O MPSIMO
nepeceueHus IByX IIIOCKOCTEN
MEPIEHAUKYIAPHBIX TPEThEH MIIOCKOCTU
[IpsimoyTronbHBII Napaienenunes; Kyo;

58 HU3MEPEHNUs], CBOMCTBA NMPAMOYIOJIBHOTO
napajuiesaenunena

59 Teopema 0 quaroHany MPsAMOYrOJIBHOTO




napajuiesienuIena u clieJICTBUE U3 HEE

Brraucnenue qiauH OTpe3KOB B KyOe U

60 MPSIMOYTOJIbHOM TapajlieNIeNnuIene !

61 [I1nockocTH U nepreH UKy IIpHble UM 1
MpsIMbIE€ B MHOT'OI' paHHUKAX
IToctpoenue ceuenuit ky0a, mpu3Msl,

62 MPAaBUJIBHOW MU PAMUJIBI C TOMOIIBIO 1
OpPTOrOHAJIBHON MPOEKIUH

63 TpéxrpanHblil yroi, HepaBeHCTBA IS |
TPEXTPaHHBIX YTJIOB.

64 MHororpaHHbIi yroi 1
65 I'eomerpuyeckue MeTobl BHIYMCIEHUS 1
yria MeXay IpsIMbIMH B MHOTOI'PaHHHUKAX
66 Kontponbhas padota Ne5 |

"[leprnieHANKYISAPHOCTH MJIOCKOCTEH "
MHororpanHiKHU, 1300pakeHue
67 MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOIUX 00HEKTOB
68 I'eomeTrpuyeckoe Teno 1
69 Beintykiieie MHOrorpanHuku. Teopema 1
Olinepa
70 [Ipusma. [IpsimMast 1 HaKJIOHHAS IPU3MBI. |
[IpaBunbHas npusMa
71 [monaas MOBEpXHOCTH MTPU3MBI 1
72 [Inomans NOBEPXHOCTU IPU3MBI 1
73 [IpoctpancTBenHas Teopema [ludaropa 1
74 [Inpamupa. Buasl nupamu . 1




75

IIpaBunbHasg nupamuga

1

76 VYceuennas nupamuia 1

77 [Tmomaas MOBEPXHOCTU TUPAMHUIBI 1

78 [Tmomaas MOBEPXHOCTU TUPAMHUIBI 1

79 [Tmomans MOBEPXHOCTU NTUPAMHUIBI 1

80 CuMMeTpus B IPOCTPAHCTBE 1
[IpaBunbHBIE U TOTYIIPABUIIbHBIE

81 MHOT'OTPaHHUKHU. DJIEMEHThI CUMMETPUH 1
NPABUJIbHBIX MHOTOT'PAHHUKOB

22 [IpakTnueckas pabora "Pa3Beprka |
MIPaBUJILHOI O MHOIOI'paHHHKA"

23 Cucrematuzanus 3Hanui "MHOrorpaHHUK 1
U €ro 3J1eMeHTbl"

84 KonTtponbhas pabora Ne6 |
"MHororpaHHuKH"

25 ITonsiTHEe BEKTOpa Ha MJIOCKOCTH U B |
IIPOCTPAHCTBE

86 CyMMa BEKTOPOB 1

87 Pa3nocts BekTOpOB 1

88 YMHOX€EHHE BEKTOpa Ha YHUCIIO 1

89 KomMmmnanapHasie BEKTOPBI 1

90 [IpaBuio napannenenumnena 1

91 Pasnoxxenue BexTopa mo 6asucy Tpéx 1
BEKTOPOB, HE JISKAIIUX B OJTHOMN IIOCKOCTH

9 Brruucnenue yria Mexay BEKTOpaMH B 1
MIPOCTPAHCTBE

93 CkanspHoe nmpousBeieHIe 1




94 [Ipocretimue 3aga4u ¢ BEKTOpaMHu 1
95 [Ipocreiimme 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 Kontponsnas padora Ne7 "Bektopsr" 1
98 O06001IeHre U cucTeMaTu3amys 3HaHUN 1
99 O0600I1ICHIE ¥ CHCTEMaTH3aIls 3HAHUH 1
100 O0001Ie e U cucTeMaTu3ays 3HaHUN 1
101 Hrorosas koHTpoJbHas paboTa 1
102 O0001Ie e U cucTeMaTu3ays 3HaHUN 1

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




11 KITACC

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIe
Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

IToBTOpenue temsl "KoopanHatel BEKTOpa Ha
IJIOCKOCTH U B IPOCTpaHcTBE"

[ToTOpenue Tembl "CkansipHOE MPOU3BEICHUE
BEKTOPOB"

IToBTOpeHue TeMbl "Brruncinenue yria Mexny
BEKTOPAaMH B IIPOCTPAHCTBE"

YpaBHEHME NIIIOCKOCTU, HOPMaJlb, YPABHEHHUE
IJIOCKOCTU B OTpPE3Kax

BekTopHoe npousseneHue

AHaIMTHYECKHE METO/Ibl pacuéra yria Mexay
NPpSIMBIMHA B MHOT' OTpPaHHUKAX

dopmyJia pacCTOSAHUS OT TOYKH J0 IJIOCKOCTH B
KOOpAMHATaxX

Haxoxnenue paccTossHUI OT TOYKH 10 IJIOCKOCTH
B KyOe

Haxoxnenue paccTosHUN OT TOUKH 10 MJIOCKOCTH
B IIPaBUJILHOW MU PaMUJIe

10.

Kontponbhas pabora Nel "Ananutudeckas
reomeTpus"

11.

Ceuenus MHOT'OI'PpaHHUKOB: CTAHAAPTHBLIC
MHOT'OI'PaHHUKHA

12.

CeueHns MHOI'OrpaHHHUKOB: CTAHAAPTHBIC




IJIOCKOCTH, ICPCCCUCHUA ITPAMBIX U IIOCKOCTEH

[TapannenbHbIe TPSAMBbIE U TJIOCKOCTH:

B3 napasuiebHbIe CEYSHUsI
14 [MapannensHbIe TPSMBIC U IIOCKOCTH: YTJIBI MEXTY
' CKPEIIMBAIOIIIMHUCS TTPSIMBIMUA
[lepnieHTUKYISpHBIE MIPSIMBIE U TIIIOCKOCTH:
: CTaH/apTHBIE apbl MEePIEHANKYISIPHBIX
> TUTOCKOCTEH U MPSAMBIX, CHMMETPHH
MHOTOTPAaHHUKOB
16 [leprnienAMKyIIpHBIEC TPSIMbIE U MIOCKOCTH:
' Teopema 0 TpexX MepreHAuKyIpax
. [lepnieHTUKYISpHBIE IPSIMBIE U TIIIOCKOCTH:
7 BBIYMCIICHHS JUIMH B MHOTOTpaHHUKAX
18 [ToBTOpEHHME: MIOMAAN MHOTOYTOJILHUKOB,
' (dbopMyITBI 1151 TITOMIAACH, COOOpaXKEHHSI TTIOT00HS
| Kontponbshas pabora Ne 2 "[loBTopenue:
- MHOTOTPaHHUKH, CEYCHUsI MHOT O paHHHKOB"
20 O06BéM Tena. O6beM TPIMOYTOIBHOTO
' napaJuiesienurena
o1 CrepeomeTpuyecKue 3a1auu, CBSI3aHHBIE C
' 00BbEMOM IIPSIMOYTOJIBHOTO MapaJuIeenunena
2 [IpuknagHbie 3a1a4M, CBSA3aHHbBIE C BEIYUCICHUEM
' 00bEMa MPSAMOYTOJIBHOT0 TapasiieNenunena
23. O6bEM npsAMOil TPU3MBbI
4 CrepeomeTpruyecKue 3a1auu, CBI3aHHBIC C
' BBIYUCIIEHUEM 00BEMOB MPSIMON MPU3MBI
55 [TpuxnagHbie 3aa4n, CBA3aHHbBIE C 00BEMOM

MPSIMOM PU3MBI




Brruncnenne 006EMOB TEJ C IIOMOIILIO

26. ornpeaenéHHoro uurerpana. O0bEM HaKIIOHHOM
TIPU3MBI
7 Boruncnenne o0bEMOB TeIl € TOMOILBIO
' ornpeaenéHHoro uurerpana. O0bEM nupamMuabl
)8 ®opmyna o6béMa nupaMusl. OTHOILIEHHE
' 00BEMOB TUPAMH/] ¢ OOIIUM YTIIOM
) CrepeomeTpuyecKue 3a/1auu, CBI3aHHBIE C
o 00BEMaMU MTUPaMHE/IBI
30 [Tpuknaanasie 3aaaun o Teme "O0bEMBI TE",
' CBSI3aHHBIE C 00BEMOM MUPAMU/IBI
31 [Tpumenenue 00bEMOB. Brluncienue paccTosHus
' 710 TUIOCKOCTH
32. Kontponbsnas pabora Ne3"O0bEM MHOTOrpaHHUKA"
13 Hunmuuapuyeckast TOBEPXHOCTh, 00pa3yIome
' IATUHAPAYECKON TTOBEPXHOCTH
34 Humunap. [psmoit kpyrosoit nuimHAp. [lnomans
' HOBEPXHOCTH IIMIIMHIPA
35 Konunueckast moBepXHOCTb, 00pa3yromnme
' KOHMYeCKOl noBepxHocTH. Konyc
36 Ceuenue KOHYycCa MIIOCKOCTBIO, MApaIeTbHON
' IJIOCKOCTU OCHOBaHUS
17 Yceuénnslii konyc. M300paxeHne KOHyCoB U
' yCEUEHHBIX KOHYCOB
18 [Tnomaas 60KOBOY MOBEPXHOCTH U TTOJHOM
' MOBEPXHOCTH KOHYCa
19 CrepeomeTpuyeckue 3a/1a4u Ha JOKa3aTelnbCTBO U

BBIYUCICHUEC, TOCTPOCHUEM CEeUCHHUI HUJIMHOpPA,




KOHyca

40. [Ipuknanusle 3a1a41, CBA3aHHBIE C IMJIMHIPOM
41. Cdepa u map
[Tepeceuenue cepsl U Mmapa ¢ MIOCKOCTHIO.
42. Kacanue mapa u chepsl minockoctsio. Bua u
n300pakeHue mapa
43. VYpauenue chepsi. [Lmomans cdepsr u e€ yacreit
44. CummMmertpus chepsl 1 mapa
Crepeomerpruueckue 3a/1a4u Ha JOKa3aTeIbCTBO U
45. BBIUMCIIEHUE, CBS3aHHBIE CO chepoii U mapom,
HOCTPOEHUEM UX CEYEHUM MIOCKOCTHIO
46 [IpuxnagHsie 3a1a4n, CBA3aHHbIE CO cHEpolt U
' IapoM
47 Pa3znuunbie koMOMHAIMY TeNl BpalleHUs U
' MHOTOIPaHHUKOB
48. 3agauu o teMe ""Tena v MOBepXHOCTH BpanieHus"
49. 3anauu no teMe "Tena 1 NOBEPXHOCTH BpaleHus "
0 KonTtponsnas padora Ned4 "Tena 1 mOBEpXHOCTH
20 BpaiieHus"”
51 O6béM numHapa. Teopema 06 00BEME IPSIMOTO
' [UTHH/IPA
5 Brruncnenne 06EMOB Tell C TOMOIIBIO
' ornpenenéHHoro uHTerpana. O6béM KoHyca
53. [Tmomnaan 60KOBOM M MOJTHOM MOBEPXHOCTH KOHYCa
54 CrepeomeTpruyecKue 3a1auu, CBI3aHHBIE C
' BBIUMCICHHEM 00BEMOB LIMIIMHApPA, KOHYCA
55. [Mpuknagasie 3aaaun 1Mo TeMe "OO0bEMBI 1




IJIONIAIM TIOBEpXHOCTEH Ten"

56.

O0BEM mapa u mapoBoro cexropa. Teopema 06
o0béMe mapa. [nomans cepsr.
CrepeomeTpruyecKue 3a/1a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIIapa, MIAPOBOTO CErMEHTa
1 IapOBOTO CEKTOpa

57.

[Tpuxnagnsie 3agaun no reme "O6bEMBI Ten",
CBsI3aHHbIE C 00BEMOM IlIapa U MJIOIMIAbI0 CHEpHl.
CoOTHOIIEHHUS MEXY IJIOLIAIMH [TOBEPXHOCTEN
1 00bEMaMHU ITOJO0HBIX TENI

38.

KonTtponpsnas pabora NeS5 "[lnomany noBepxHocTu
1 00bEMBI KpYTJIbIX TEN"

59.

JBuxenus npoctpancta. OToOpakeHus .
JIBuKeHus U paBeHCTBO guryp. O0mue cBoiicTBa
IBIKEHUH

60.

Buapl nBukeHui: mapauieaIbHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPUS, 3€pKajibHasi CAMMETPUSI,
IIOBOPOT BOKPYT IPSIMOI

61.

[IpeoGpazoBanus mogodust. [Ipsmas u cepa
Ditnepa

62.

FCOMeTpI/I‘-ICCKI/IC 3aa4i Ha IPUMCHCHUE
JABUIXKXCHUSA

63.

O6o6maromee mopropeHue 11 MoHATHI U METOIOB
Kypca reometpuu 10—11 kiaccoB, cuctemaTu3anus
3HaHuil: "[lapanaenbHOCTh NPSAMBIX U INIOCKOCTEH
B MpocTpaHcTBe"

64.

O6o6maromee mopTopenue 11 MOHATHI U METOIOB
Kypca reomerpun 10—11 knacco, cucreMaTu3amus




3HaHui: "Bektopsl B mpocTpancTBe"

O6o6maromee nopropenue 11 MoHATUI U METOIOB
65. Kypca reomerpun 10-11 knaccos, cucremaTu3anus
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o6maromee nopropenue 11 MOHATUI U METOIOB
66. Kkypca reomerpuu 10—11 xnaccoB, cucreMaTu3amus
3HaHuii: "O0BbemM MHOrorpaHHuka"

67. Hrorosas KoHTpoJbHas paboTa

- [ToBTOpEHUE, 000OIICHNE ¥ CHCTEMATH3AIUS

3HAaHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102




YYEBHO-METOJINYECKOE OBECIHIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* ['eomeTpust (0a30BbIi 1 poduiIbHBINA ypoBeHb).10-11 ki1. / Atanacsu JI.C,
byry3oB B.®., Kagomuer Cb. u ap., AkunonepHoe o0miectBo «M3narenbcTBo

«IIpocBenieHue»

METOJUYECKHUE MATEPHAJIBI JIVIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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