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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHpYEMOE  MpU  H3YYEHUU
00y4arolMMUCs MOHATUIHHBIX OCHOB N€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PELICHUH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO LMKJIA, B YaCTHOCTH
buznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHUe  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3alayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHE  YMEHHUS  BIIQJITh ~ OCHOBHBIMM  TIOHATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOIOTPaHHUKHM M Te€jJa BpalICHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH AaKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME TMOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJECTh METOJAMHU JI0Ka3aTeNIbCTB U aJrOPUTMOB
peleHusi, yMeHus: UX MPUMEHSATh, MPOBOAUTH JOKa3aTelIbHbIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMUpOBaHHE TMPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEP)KICHUN U POJIM aKCHOMATHKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAaHTHOW TC€OMETPUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpPKATEIbHBIM JUHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep>KaTeNIbHbIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, pacHpe/eEHHBIM IO TOoJaM OOYy4YEeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM MPUHITATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHSI BKIIFOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth ycnmoBus i auddepeHumnanuu oOydeHUs, IOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneuuTh yriayOJaeHHoe
U3Y4YCHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npoctpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpPECEKaroIMecs,
NapajuleNIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLICIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctd. [lapamienbHoe W UEHTpalbHOE MPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajyiesibHON MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapaijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamujaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKW: IIPAaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBLHOW MHPaAMUJBI,
TeopeMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETpPHUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpaslOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronpHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJ MexXay Bekropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: IMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl U
nrapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIAHJpA, TUPaMHUIbl U KoHyca. O0BEM 1mapa M M1apoBOro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss ¥ MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHApP, OMHCaHHAas OKojo IpumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
cUCTEMa KOOpAUHAT B npocTpaHcTBe. Koopauuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus npoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6uue cBoiicTBa JBW)KEHUM. BuIbl JBWXEHUN: TMapajuiesibHBIA MEepeHoc,
LHECHTpaJIbHAsT CUMMETPHS, 3€pKaAJIbHAsA CHMMETPHS, MOBOPOT BOKPYL HPSIMOM.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U APYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUHUCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dDTUYECKOI'O IOBEICHUS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTUYeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOdIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oyaymeilt mnpodeccuu U peasn30BbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MaTEMAaTHUYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHSI HAyKH U OOIIECTBEHHOM  MpPAKTUKH, TOHUMaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTUS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTYpOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSITUW, OTHOIIECHUW MEXKIy TMOHATHUSAMH, (DOpMyIUPOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIC, SAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JIeNIaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI;

BBIOMpaTh Crnoco0 pemnieHuss ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMIPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAaJ€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcuM KaKk  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTEeMaTU4YeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NPUHUMATh IE€JIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThI, pacHpenessTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXJAaTh MpoIecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNMoBbIX (opMax palboThl (00CYXIeHHs,, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JECHCTBUSA C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUAMH CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSAMU, CBA3AaHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPaJIbHOE 17} OPTOTOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
Qurypes;

e CBOOOJHO ONEPUPOBATH IMOHATUSMHU, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUH MAaTEMATHYECKUX 33J1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACcTaBIECHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHSATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  CcHOopMyIMpOBaHHON
npo0JieMbl, MOJEIUPOBATh PEAIbHBIE CUTyallUM Ha S3bIKE T€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH U TEOpeM, ammapara ajreOpbl, pelarb MpakTUYECKUEe 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAaIlCHHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO Cepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOILICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BPAlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
pelarb reOMETPUYECKHE 3a/1a4l Ha BBIYMCIIECHUE YIVIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TeN BpalICHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo00us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHHS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM (hopMme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHWN H
HaXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKAILIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATD,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIpPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallMH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IIOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHIATHM U TEOpeEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Bsenenue B crepeoMeTpuio 23 1 0
) B3auMHoe pacnosyioxkeHue npsMbIX B 6 | 0
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g 0 0
IIPOCTPAHCTBE
4 [lepnieHIUKYIAPHOCTD MPSMBIX U )5 0 0
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIBI ¥ pacCcTOSHUS 16 1 0
6 MHororpanHuku 7 1 0
7 BexkTops! B IpocTpaHCTBE 12 0 0
g [ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITHS 5 ) 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 AHanuTHyeckas reOMETpHs 15 1 0
) [ToBTOpeHME, 00600IICHNE 1 15 | 0
CUCTeMaTu3alusl 3HAaHUH
3 O6bEéM MHOTOTpaHHHKA 17 1 0
4 Tena Bpamenus 24 1 0
5 [Tnomaayu moBEpXHOCTU U OOBEMBI 9 | 0
KPYTJBIX TEJ
6 JBro>xeHus 5 1 0
7 [ToBTOpenue, 0600IIEHNE U 17 ) 0
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IJIIOCKOCTH, MapajieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IonATHS cTepeomeTpun: TOUYKA, IpsMas,
IJIOCKOCTB, MPOCTpaHCcTBO. OCHOBHBIE
IpaBuJia U300paKeHMs Ha PUCYHKE
IUIOCKOCTH, NMapauIeIbHbBIX IPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
nepeceKaroIuecs npsMasi v TI0CKOCTh;
HOJIYTIPOCTPAHCTBO

[TonsiTHs: IepeceKaronIrecs MI0CKOCTH,
NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTb;
TIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHNE
MPOCTEHININUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHUKH, H300pakeHNE
MPOCTEHININUX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus U3 HuX. CrocoObl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IJIOCKOCTEN

10

N306paxkenue ceueHuit nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 UX
pébpa. M3obpakeHne nepecedcHus
IIOJIY4EHHBIX IUI0CKOCTEeN. PackpamnBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU LIBETAMU

11

N306paxkenue ceueHuit nupamuabl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
IIOJIY4EHHBIX IJI0CKOCTeN. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HbIMU LIBETaMU

12

N306paxkenue ceueHnit nupamuabl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHms
MOJIY4EHHBIX III0CKOCTe!. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMHU IIBETAMU

13

N3o06paxeHne cedeHnit mupamMmuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
p€opa. N3o0pakeHne nepeceueHus
MOJIY4EeHHBIX III0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMU LIBETAMU

14

MeTton cieoB U1l IOCTPOEHUS CEUEHU I




15

16

17

Merton ciaeoB 1Jisi HOCTPOCHUST CEYEHUM.
CBolicTBa niepece4eHnil PSIMbIX U
IJIOCKOCTEH

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IJIOCKOCTEH

[TocTpoenue ceuenuii B nmupamue, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B nmupamue, Kyoe mo
TpéM TOoukam Ha péopax. CoznaHue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenne mianumerpun: Teopema o
MPOMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4YepTexax. McTopus pazButus
MJIAHUMETPHUU U CTEPEOMETPUHU




23

24

25

26

27

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumnoe pacronoxeHue npsiMbix B
npoctpancTBe. CKpenuBaronmecs
npsimblie. [Ipu3Haku cKpenuBaonmxcs
npsmbix. [lapansenbHblie npsiMbie B
IIPOCTPAHCTBE

Teopema o CylieCTBOBaHUH U
€IMHCTBEHHOCTH IIPSAMOM MapasuieIbHON
JTAHHOM IPSIMOM, MPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIeH Ha JaHHOMN
npsAMou. JleMMa o nepecedeHnn
napauieIbHbIX MPSMBIX ITIOCKOCTHIO

[TapamienpHOCTB TpeX NpsIMbIX. Teopema o
TpEX MapajuieabHbIX IpAMBIX. Teopema o
CKPEIIHBAIOIINXCS PAMBIX

[TapannenbHOE NPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaIEIbHOTO
npoekTupoBanus. 300paxkeHne pa3HbIX
buryp B napaiienbHON MPOSKIIUU

28

[{eHTpanbHas NpoeKus. YTOI C
COHAIIPaBJIICHHBIMU CTOPOHAMU. YTOII
MEXYy NPSIMBIMHU

29

3ajaun Ha TOKa3aTeILCTBO U
HCCIIeNOBaHUE, CBA3AHHLIC C
pacIOJIOKEHHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[ToHATHA: mapauIeIbHOCTD MPSAMON U
IUIOCKOCTH B NpocTpaHcTse. [Ipu3Hak
NapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.




31

32

CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

['eomeTpryeckue 3aauu Ha BIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
MapauIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO MPSMYIO Ha YepTexe U
napajuieIbHOTO APYrou npsimoil. Pacuér
OTHOLLEHUN

33

[TapannensHas npoexius, IPUMEHEHUE TS
MOCTPOCHHS CEUYeHUH KyOa n
napasienenurnena. CBolcTa
napasuieNienunea1a u Ipu3Mbl

34

35

36

37

[Tapannensuble muockoctu. [lpusHaku
NapajuIeIbHOCTH JBYX IIOCKOCTEN

Teopema 0 nmapauieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXO)ISIHI@fI
yepes TOUKY, HEe MPUHAJICKAILYIO JTaHHON
MJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napajuieabHbIX TNIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX NIEPECEUEHUS
[IpY IIEPECEUECHUHN IBYX IapalIeIbHBIX
IIJIOCKOCTEN TpeThen

CoiicTBa mapanienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapauleIbHBIX MPSMBIX,
3aKJIF0YEHHBIX MEXy MapajieIbHbIMU
IUIOCKOCTSIMH; O TIEPECEUEHNUH NPSMOM C
JBYMs TapaJlIeIbHIMU TIOCKOCTSIMU




38

39

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

41

42

43

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuleienuIe1a

Bbruucnenue yiMH OTpe3KOB B KyOe U
IPSAMOYTOJIBHOM IapajuleenuIeie

[leprieH IUKYISIPHOCTD MPSMOM U
wiockocTH. [Ipu3nak
NEPIEeHIUKYISIPHOCTH IPSIMON U
IIOCKOCTH

[IepnieHIUKYIAPHOCTD NPAMOU U
nockocty. [Ipusnak
NEPIEHAUKYIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
yepes TOUKY MPOCTPaHCTBA U
MEPIIECHIUKYISIPHOMN K INIOCKOCTH

45

46

47

[InockoCcTH M EpIIEHINKYISIPHBIE UM
IPsIMBbIE B MHOTOT'PaHHUKAX

[InockocTy U NepNEHANKYISIPHBIE UM
IpsiIMble B MHOTOTPaHHHUKaX
[lepnenuKynsip ¥ HaKJIOHHAS.
[TocTpoenue nepneHuKyIsgpa U3 TOUYKU Ha
IPSIMYIO

48

[leprienquKynap ¥ HaKJIOHHASI.




49

[TocTpoeHre NepeHANKYISAPa U3 TOYKU HA
PSIMYIO

Teopema o TpEX mepreHANKYIIpax
(mpsimast 1 oOpaTHas)

50

51

52

Teopema 0 TpEX nepHeHAUKYIIAPax
(mpsiMast 1 oOpartHas)

Yroa Mexay CKpeluBaroIMMHCS
PSIMBIMH

[Touck meprneHANKYISIPHBIX MPSMBIX C
MOMOIIBIO TEPIIEHANKYISIPHBIX
IIOCKOCTEH

53

54

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuii Kyoa, MpU3MBI,
NPaBUWIBHOMN MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHON MPOEKINH

55

[TocTpoenue ceuenuii kyba, MpuU3MBI,
IIPaBUIILHON MUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

56

57

58

CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO
mockocTH. [limockocT cummeTpuil B
MHOTI'OI'paHHUKaXx

[Ipu3Hak nepneHaAuKyIIpHOCTH MPSIMOH U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IIIOCKOCTH

59

IIpaBuibHBIE MHOTOTpaHHUKH. Pacyér
paccTosSHUM OT TOYKHU A0 TUNIOCKOCTH




60

61

CnocoObl ONyCTUTh HEPIIECHANKYISPDI:
CUMMETpHUSI, CABUT TOUYKHU I10 apajyIeIbHON
IPsIMOM

Casur 1o HenapasuieIbHON TPsSMOH,
WU3MEHEHUE PACCTOSHUM

62

KonTtponsnas padora "B3anmuoe
pacroyiokeHue MPSIMBIX U TNIOCKOCTEH B
npocTtpaHcTBe"

63

[ToBTOpEHME: Yyroy Mexay NpsMbBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

64

65

66

[ToBTOpEHME: yroi Mexay
CKpCIIUBAOIIUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

I'eomeTpuyeckre METObl BEIYUCIICHUS
yIJIa MEXAY NMPSIMBIMU B MHOTOIPaHHUKAX
JByrpannsiit yrou. CBONCTBO JIMHEHMHBIX
YIJIOB IByTPAHHOIO yria

67

68

69

[TepnenaukynspHsle 1ockocTH. CBONCTBA
B3aMMHO NEPIEHINKYISPHBIX MITOCKOCTEN

[Ipu3Hak nepneHuKyIsIpHOCTH
IIJIOCKOCTEH; TEOpeEMa O MPSMOU
MepEeCEeUCHUS ABYX MIOCKOCTEN
NEePIEHAUKYIISIPHBIX TPEThEW IITIOCKOCTH
[IpsiMoyronbpHBIN Mapauienenumnen; Kyo;
U3MEPEHMUs], CBOUCTBA NPIMOYTOJIbHOTO
napajuieIenuIe a




70

71

TeopeMa O AuaroHajiv MnpsaMOyroJibHOToO
napajjiejenuicaa u CJICaACTBUC U3 Hee

CrepeoMeTpuuecKkre U NpUKIIaIHbIe

3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PacCioIOKECHHUEM IIPAMBIX U IINIOCKOCTHU

72

[ToBTOpEeHME: CKpenMBarOIIUecs MpsMbIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTpaHHHUKAX

73

[Tapa napayenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEX1y CKPELUBAIOLIUMUCS IPSIMBIMU B
IPOCTBIX CUTYaIUSIX

74

75

76

Paccrosinre OT TOYKH J10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMHUCS IPSIMBIMU C IIOMOILBIO
NEPHEHANKYJIAPHON IIIIOCKOCTH

TpéxrpaHHslil yroi, HEpaBeHCTBaA IS
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO YyIJIa

77

DNIeMEHTHI ChEPUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

79

KonTtponbnas padota "Y1isl u
paccrostHus"

CucremaTtuzanus 3HaHul "MHOrorpaHHUK
Y €T0 JIEMEHTHI"

80

[Tupamuga. Bunel nupamua. [IpaBunsHas




81

nupaMua
[Ipusma. IIpsamas 1 HaKJIOHHAS IIPU3MBI.
ITpaBwibHas nmpusma

82

83

84

[Ipssmoit napainenenunen,
IPSIMOYTOJIBHBIN Mapajuienenumnen, Kyo
Breinykibie MHOTOrpaHHUKHU. Teopema
Oilnepa

Boinykibie MHOrorpanHuku. Teopema

Oiinepa. [IpaBuibHbIe U ONYTIPAaBUIIbLHBIC
MHOTOTPaHHUKHU

85

86

KonTponpHas padora "MHuororpanHuKy"

[TonsiTrie BEeKTOpa Ha IIOCKOCTH U B
MIPOCTPAHCTBE

87

88

89

CyMmMma BEKTOpOB
Pa3zHocTh BEKTOpOB

HpaBI/IJ'IO MnapajjejicnmIic1a

90

YMHOXKEHHE BCKTOpA Ha YHUCJIO

91

92

Pasnoxenue Bekropa 1o 6asucy Tpéx
BEKTOPOB, HC JIC)KAIIUX B O,ZIHOI\/'I IINIOCKOCTH

CkansgpHO€E MpOU3BENECHNE

93

94

Brruucnenue yria Mex1y BEKTOpaMu B
IIPOCTPAHCTBE

IIpocreitmue 3aga4n ¢ BEKTOpPaMHU




95 [Ipocreiimne 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimine 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
98 O06o0011IeHrne U cucTeMaTU3alus 3HAaHUN 1
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
100 HroroBast KoHTpoIbHAs paboTa 1
101 HroroBast kKoHTpoIbHAs paboTa 1
102 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl

| [ToBTOpenue tems! "KoopauHaTsl BeKTOpa | 0 0

Ha TJIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue Temsl "CkansgpHoe | 0 0

IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bpruncienue yria | 0 0

MEX/y BEKTOpaMH B IpocTpaHcTBe"
4 [ToBTOpeHue Temsl "YpaBHEHHE NIPAMOI, | 0 0

MIPOXO/ISIIEH uepe3 ABE TOUKH"
5 YpaBHEHME MIIOCKOCTH, HOPMAJIb, | 0 0

ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIIOCKOCTH, HOPMAJIb, | 0 0

YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BektopHoe npousBenenne 1 0 0
g JIuHeliHbIE HEPABEHCTBA, JINHENHOE 1 0 0

IPOrpaMMHUPOBAHNE
9 JIuHeliHbIE HEPABEHCTBA, JINHEWMHOE 1 0 0

IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METOBI pacuéTa yria | 0 0

MEXy IPSAMBIMUA B MHOTOIpaHHHMKaX
1 AHanUTUYECKUE METObI pacuéra yria | 0 0

MCKAY MIIOCKOCTSAMU B MHOT'OI'paHHUKAX




12

13

®dopmyna pacCTOSIHUS OT TOUKH J10
MJIOCKOCTH B KOOPIMHATAX

Haxoxnenue paccTosHUN OT TOYKH 10
IIJIOCKOCTH B KyOe

14

15

16

Haxoxnenue paccTossHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

KoHTposbHas pabota "AHamuTuyeckas
reomerpust"”

Ceuenuns MHOT'OI'PaHHHUKOB: CTaHAAPTHLIC

MHOI'OI'paHHHUKH

17

CeueHus MHOI'OIPpaHHUKOB: MCTO CJICI0B

18

CeueHus MHOI'OIpaHHUKOB: CTaHAAPTHBIC

MJIOCKOCTH, TepeceYeHus MPSIMbIX U
IIJIOCKOCTEN

19

20

21

[TapannenpHbIe PAMBIE U TIIOCKOCTH:
NapaJiyIeIbHbIE CEYEHUS

[TapannenbHble TPSAMBIE U IUNIOCKOCTH:
Pacy€T OTHOLIEHUN

[TapannenbHbIE TPSMBIE U INIOCKOCTH:
YIJIBI MEK1Y CKPEIIMBAIOIIUMHUCS
MPSIMBIMU

22

[lepnenauKyIsIpHBIE TIPSIMBIE U
IJIOCKOCTH: CTaHIAPTHBIE MAPBI
NEPIEHANKYJIAPHBIX INIOCKOCTEN U
IPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB

23

[leprieHquKyngpHBIE TPSIMbIE U
IJIOCKOCTH: TEOpEMa O Tpex




24

NEPHEHANKYIIApax
[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOI'OIPaHHHUKAX

25

HOBTOpeHI/Ie: IIomaanu MHOIOyroJibHMKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
no1ooust

26

27

28

[ToBTOpEHUE: IO MHOTOYTOJIBHUKOB,
(bopMYITBI TSI TIOMIAACH, COOOPaKEHUS
o 00us

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOPaKEHHUSI
o 00us

[Tnomanu ceyeHnit MHOTOTPAaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHHs Mog00us

29

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs MOJ00us

30

31

32

KonTponbnas padota "[loBTOpenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OIPAaHHUKOB"

O06BéMm Tena. OObeM MPSIMOYTOIBHOTO
napaJuleenuneaa

3agaum 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeoMeTpHUYECKHE 3a]1a4H, CBSI3aHHBIE C
00BEMOM TIPSMOYTOJIBHOTO




34

napauicicnuicaa

HpI/IKJIal[HBIe 3aga4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O
napauicicnuicaa

35

36

O06BEM psAMON TIPU3MBI

CrepeoMeTpUuecKUe 3aJa4l, CBS3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOUN TPU3MBI

37

38

39

[Ipuxiagnaeie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéHHoro unrerpaita. Oobpém
HAKJIOHHOM MPU3MBI

Brruucnenue 06EMOB Tell C TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM
UpaMUIbI

40

®opmyna o0bEMa mupamusl. OTHOIIIEHUE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

41

42

®dopmyna 06béMa nmupamuibl. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM
CrepeoMeTpHUUECKUE 3aJa4H, CBA3AHHBIE C
00BbEMaMU HAKJIOHHOM MTPU3MBI

43

CrepeomeTpHuyecKre 3a/1a9u, CBS3aHHbIE C
00BEMamMH MUpaMUIbI

44

[Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM
PU3MBI

45

[Mpuknanueie 3axaun mo Teme "OOBEMBI




46

Ten", CBSI3aHHBIE C 00BEMOM TUPAMUIBI

[Tpumenenne 00bEMOB. Brruncienue
paccTosHUsA A0 IVIOCKOCTH

47

48

49

KonTponpHas padota "O0béM
MHOTOTrpaHHHKA"

[{unuHapuyueckas MOBEPXHOCTb,
o0pa3yromue HUIHHIPUIECKON
MIOBEPXHOCTHU

Hunuuap. [pssmoit KpyroBod HUIMHAP.
[Tnomane MOBEPXHOCTH IIMIIMHIPA

50

51

52

Konnueckast moBepxHOCTh, 00pa3yromIye
KOHHYECKOU nmoBepxHocTu. Konyc
Ceuenue KoHyca IJIOCKOCTHIO,
NapauIeIbHON IIJIOCKOCTH OCHOBaHUS

VYceuénnslit konyc. M300paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53

54

55

[Tmomane 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
[Tnomaabr 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa
CrepeomMeTpruYEeCKHE 3a/1a41 HA

JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
MMOCTPOCHUCM CcedeHU HUINHApPA, KOHYyCa

56

CrepeomMeTpruYEeCKHE 3a/1a41 HA
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
MOCTPOEHUEM CEUEHUH IWJINHIPA, KOHYCa

57

[Tpuknagubie 3a1a41, CBSI3aHHBIE C
MATUHAPOM




58

59

60

61

HpI/IKJ'IaI[HLIe 3aJa4u, CBA3aHHBIC C
HUIMHAPOM

Cdepa u map

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. B 1 n300pakenue mapa

[Tepeceuenue ceps u 1mapa c

iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxeHue mapa

62

VYpasaenue chepsl. [Liomans chepsl u eé
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpHuuecKue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsi3aHHBIE CO cpepoit 1 mapom,
MOCTPOCHUEM UX CEYEHUI MII0CKOCTHIO

65

CrepeomeTpHuuecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYHCJIICHHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MOCTPOCHUEM UX CEYCHHI IIIIOCKOCTHIO

66

67

[IpuknanHblie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJIapTHBIS
moa00us

68

PaznuuHbpie KOMOMHAITMY TEJ BpallleHUs U
MHOTOIPAaHHUKOB




69

70

3agauu o Teme "Tena ¥ MOBEpXHOCTH
BpanieHus"

3agauu o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71

72

73

Kontponbnas padora "Temna u
IIOBEPXHOCTHU BpaleHus"

O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO ITWJTHH]IPA

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéuHoro unrerpaita. O6bpEM KoHyca

74

75

76

ITinomaayu 6OKOBOM M IMOJHOM
MOBEPXHOCTH KOHYCa
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