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HOACHUTEJIBHAA 3AIINCKA

['eoMeTpusi SBISETCS OMHUM K3 0a30BBIX KYPCOB Ha YpPOBHE CpEIHEIrO
oO1rero o6pa3oBaHusl, TaKk Kak 00ecrieYMBaeT BO3MOXKHOCTb U3YUCHHUSI TUCIUIUIAH
CCTCCTBEHHO-HAYYHOW HAIPaBJICHHOCTH W TPEIMETOB TYMaHHTApHOTO IIMKJIA.
[TockonbKy  JIOTHYECKOE  MBINIICHUE,  (OpMHpYyeMOe TP  H3YYCHHH
0OyYaroIIMMHKCS TIOHATHHHBIX OCHOB T'€OMETPHH, IPH JOKA3aTeIbCTBE TEOPEM H
MOCTPOCHUU IEMOYKH JIOTUYECKHUX YTBEPKACHUHN NPH PEIICHUN TeOMETPHYCCKUX
3aJla4, YMCHHE BBIJIBUTaTb W ONPOBEpraTh THIOTE3bI HEMOCPEIACTBCHHO
WCITIOJIB3YIOTCSl TIPH PEIICHHH 3a/ad SCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH
bu3MYecKuX 3a/1ad.

Llens ocBOCHUS MporpaMMbl yaeOHOTO Kypcea «['eoMeTpus» Ha yriyOnEHHOM
YpOBHE — PAa3BUTHEC WHIUBUIYAJIBHBIX CIIOCOOHOCTEH OOYYarOIIMXCS IIPH
M3YYCHUHU TE€OMETPHUH, KaK COCTaBIIIOIICH MpeaIMETHON obnact «MaTeMaTruka M
nHpopMaTHKa»  4Yepe3  O0OECICUCHHE  BO3MOXKHOCTH  TPHOOPETCHHS |
WCIIOJIb30BaHUsl 0ojiee TIYOOKHMX TEOMETPUUECKHUX 3HAaHUN U JCHCTBHH,
CHenUUIHBIX TEOMETPUH, U HEOOXOIUMBIX JUISl YCIIEITHOTO MPOQPECCUOHATBHOTO
o0Opa30BaHus, CBSI3aHHOTO C MCIOJb30BAHHEM MaTEMaTHKH.

[TpriopuTeTHBIMH 3aadaMu Kypca TEOMETPHUH Ha YIUIYOJIEHHOM YpPOBHE,
PaCIHIMPSIOMIUMH U YCHUITHBAIONUMHU Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCS .

pacimpeHye MPeACTaBICHUSI 0 TEOMETPHH KaK YacTH MHPOBOUM KYJIBTYPBI U
(dbopMHpOBaHUE OCO3HAHUS B3aMMOCBSI3U I€OMETPHUH C OKPYKAIOIIUM MHPOM,

dbopMHupoBaHUE TIPEACTABICHUS O TPOCTPAHCTBEHHBIX (HUTypax Kak o
BOXHEHIIIMX MaTEMaTHYCCKUX MOJIEIAX, ITO3BOJISIONIMX OIMUCHIBATh W HM3y4YaTh
pa3HbIC SABJICHUS OKPYIKAIOIIET0 MUPa, 3HAHUE MOHATUWHOTO aIapaTa 1mo pa3aeiy
«CrepeomeTpus» yueOHOTO Kypca reOMeTpHH;

dbopMupoBaHUE YMCHHSI BIIAJETH OCHOBHBIMH TOHATUAMHA 0
MPOCTPAHCTBEHHBIX (HUTypaX W WX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMy1 MW yMEHHE WX TPHUMCHSTHh, YMEHHS JIOKa3bIBaTh TEOPEMBbI W HAXOJUTh
HECTaHJapTHBIC CIIOCOOBI PEIICHUS 3a/aY;

dbopMHpOBaHUE YMEHHSI Paclio3HaBaTh HAa YepTEkKaX, MOJACIAX M B PCATbHOM
MHpPE MHOTOIPDAaHHMKH M TeJia BpAIlCHHs, KOHCTPYHPOBATh TI'€OMETPHUYCCKHE
MOJICIIH,

dbopMHpOBaHUE TOHMMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTEeMaTUYCCKUX TeOpHl, (POPMUPOBAHHME TMOHUMAHUS POJU AKCHOMATHKH IIPH
MIPOBEICHUN PACCyKICHUH;

dbopMHpOBaHNE YMEHHS BJIaJCTh METOJaMH J0Ka3aTeIbCTB W aJITOPUTMOB
peIICHMs, YMEHHUS WX TPHUMEHITh, NPOBOJIUTH JTOKA3aTCIbHBIC PACCYKICHUS B
XOJI€ pPeIICHUS CTEPECOMETPUUYCSCKHX 3aJ1a4 U 3aJ71a4 C MPAKTHYECKUM COJICPKaHHEM,



dbopMupoBaHHWE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTelIbCTB  MpH
00OCHOBaHUHM MAaTEeMAaTUYCCKUX YTBEPKICHUI U PO aKCHOMATHKH B TIPOBEACHUH
JEeTyKTUBHBIX PACCyKICHHIH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyaIbHBIX M  TBOPYECKHX
criocoOHOCTEl 00yJaronuXxcsl, MO3HABATEIIPHON aKTUBHOCTH, HCCIIEIOBATEIHCKUX
YMEHUU, KpUTHYHOCTH MBIIIUICHUS, HHTEpeca K U3YUYCHUIO0 TEOMETPHH;

dbopmupoBanue (GYHKIIMOHATHLHOW TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHUSI pPAcCIO3HABaTh IMPOSBICHUS TEOMETPUUYCCKUX TMOHITHH, OOBEKTOB W
3aKOHOMEPHOCTEW B PEAbHBIX KH3HCHHBIX CUTYalUAX U MPU U3YUYECHUHU JPYTHX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTIMPOBAHMS PEAbHBIX CUTYyAllWid, WCCIEAOBAaHUS TOCTPOSHHBIX MOJETCH,
MHTEPIPETALNHN TOTyUYECHHBIX PE3YIIHTATOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JIMHUSMU ydeOHOTO Kypca «['eomeTpusi» B
10-11 «xnaccax sBusitotres:  «[IpsiMple W IJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpanauku», «Tema BpameHus», «BekTopsl ©  KOOpAWHATHI B
MPOCTPAHCTBEY, «J|BIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHME «YyMETh ONEPUPOBATH
MOHATHUSMU», PEIIEBAHTHBIMH T€OMETPUU Ha YIIyOJIEHHOM YpOBHE OOy4YeHHS B
10-11 knaccax, OTHOCUTCA KO BCEM COJAEp KaTeIbHbIM JUHUSAM Y4EOHOIro Kypca, a
dbopMupoBaHHWE JIOTHYECKMX YMEHHHA  paclpenenseTcss He TOJIbKO IO
COJIEpKATEeNIbHBIM JIUHUSM, HO U TI0 TogaMm oOydenus. Coaepxanue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM OcBoeHUss DenepanbHOl paboueii
IpOrpaMMBbl, paclpeAeNEHHBIM 10 TOoAaM OOYYeHHs, CTPYKTypHPOBAaHO TaKHM
00pa3oM, 9TOOBI KO BCEM OCHOBHBIM, PUHIIUITHAIBHBIM BOIIPOCaM 00yJarommecs
oOpamanuch HEOMHOKPATHO. OTO  TMO3BOJSIET  OpPraHU30BaTh  OBIAJCHHE
reOMETPUYSCKUMU TIOHATUSIMHU U HaBBIKAMH TTOCJIEIOBATENILHO M MMOCTYIATENBHO, C
COOJTFO/ICHHEM MPUHIIMITA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIFOYATh B OOIIYIO
CHCTEMY T€OMETPUYCCKUX IMPEACTABICHUI 00yUYaONUXCs, PACIIUpPsI U yrIIyOssis
e€, 00pasys MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

[lepexo K U3y4EHHUIO TEOMETPHUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3mate  ycioBus i auddepeHrmanuu  0OydeHHs,  MMOCTPOCHHS
WHIMBUIYAIbHBIX 00pa3oBaTeNbHBIX MPOrpaMM, OOECHEUUTh YIIIyOJIEHHOE
M3yYCeHHE TEOMETPUHN KaK COCTABIIAIONIEH yueOHoro mpeamera «MaTemaTuka;

MOJITOTOBUTHh OOYYArOMIMXCS K TPOAODKCHUIO H3YUYCHHsS] MaTeMaTHKU C
yuéToM BbIOOpa Oynymied mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXIY
o01muM 1 MpodeCcCHOHAIBLHBIM 00pa30BaHUEM.

Ha wm3yuenue yueOHOro kypca «['eomerpus» Ha yrayOJIEHHOM ypOBHE
orBogutcst 204 uaca: B 10 knacce — 102 gaca (3 yaca B Hezmento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COILEPKAHUE OBYUYEHUA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS  cTepeoMeTpuM. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. [loHATHE 00 aKCMOMAaTHYECKOM TITOCTPOCHUH CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUM U CIIEACTBUSA U3 HUX.

B3aumHoe pacnonoxkeHue NpsMbIX B IPOCTPAHCTBE. IIEPECEKAIOIINECH,
MapajuiebHbIE W CKpellUBaromuecs npsmbie. [Ipu3Haku CKpeMBAIOMIMXCA
npsmbix. [lapaninenbHOCTh IPAMBIX U IIJIOCKOCTEN B IMPOCTPAHCTBE: MAPAIIIECIBHbBIC
NPSIMBIE B IIPOCTPAHCTBE, MAPaIEIbHOCTh TPEX MPAMBIX, MAPATIIETBHOCTD MPSIMOU
u 1ockoctu. [lapannensHoe W LEHTpallbHOE NPOSKTHUPOBaHUE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOWMCTBa TMapauieIbHOTO MNpoeKkTupoBaHusa. HM3o0paxkeHue
buryp B mapajgieabHON MPOEKIMH. YTJIbl C COHANPABICHHBIMU CTOPOHAMHM, YTOJ
MEXIY NPSIMBIMU B IPOCTpaHCTBE. [lapannenbHOCTh TIOCKOCTEN: MapalIeIbHbIC
IIJIOCKOCTH, CBOMCTBaA rapanjesibHbIX IIJIOCKOCTEM. [Ipocrenimme
MPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TETpadap, Mapaljieienumne,
MMOCTPOEHUE CEUYCHUHU.

[lepnieHIMKYJISPHOCTH MPAMOM U TIJIOCKOCTH: MEPIEHANKYJISIPHBIC MPSIMbIE B
MPOCTPAHCTBE, MPSMBIE MapajyieiIbHbIE W MEPHEHAUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK TEPIECHAUKYJISIPHOCTH MPSMOM M IUIOCKOCTH, TeOopemMa O MpsMOU

HCpHCH)II/IKYJISIpHOI;’I IIJTOCKOCTH. OpTOFOHaJIBHOG IMPOCKTHPOBAHUC.
HCpHCHI[I/IKy.HSIp M HaKJIOHHBIC. pACCTOSHHUEC OT TOYKH [0 IINIOCKOCTH, PACCTOSHHUC
oT HpHMOﬁ H0 IIJTOCKOCTH, IMPOCKIUA q)HprBI Ha IIJIIOCKOCTD.

IleprieHAUKYJISIPHOCT  IUIOCKOCTEW: MPU3HAK  NEPIECHAMKYJISAPHOCTH  JBYX
IJI0CKOCTEN. TeopeMa 0 TpEX NMepIeHAUKYIIsIpax.

Yriael B IIPOCTPAHCTBE. YOl MEXAY NPSIMOM U IUIOCKOCTBIO, JBYI'PaHHBIN
yroJjl, JIJMHEHHBIA yroj JBYTPAaHHOIO yria. TpEXTrpaHHBbIM MU MHOTIOTPAHHBIE YIIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yrija. CBOiCTBa IUIOCKUX H
IBYI'PaHHBIX YIJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB M CUHYCOB JUIs
TPEXTPAHHOIO yIJIa.

MHoOrorpaHHMKH

Buabsl MHOrOTpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. Ilpusma: N-yrosbHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAs U IMOJIHASI IOBEPXHOCTb MPU3MBI.
Ilapamienenunesn, OpsAMOYTOJAbHBIM  MNapajuleJIeNUIE] W €ro  CBOMCTBA.
Kparuaiimine myTH Ha TOBEPXHOCTH MHOTOTpaHHHMKa. Teopema OJijepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronpHas mnupamuja,
npaBuwiIbHas W yceu€HHas nupamuibl. CBoicTBa pédbep MW OOKOBBIX TIpaHei
MpaBUWJIBbHONW NHUpaMuabl. lIpaBUIbHBIE MHOTOTPAHHUKHU: MpPaBUIbHASA NpPHU3Ma U



MpaBUJIbHAS TNUpaMuja, MpaBWIbHAS TPEYrojbHas NUpaMuAa W IPABUIbHBIN
teTpadsip, KyO0. IlpencraBneHue o TNPaBUIIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JOJEKadIp U UKOCadIIP.

Bblunciienne 3J€MEHTOB MHOTOIPAaHHMKOB: péOpa, JOuaroHaiu, YIJIb.
[Inomans OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTH MPSMON TPU3MBI,
oAb OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSMON MPU3MBI.
[Tnomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH TMPABWIBHON MHpPaMUIBI,
TEOpeMa O IIOMAAU YyCEUEHHON MUPaMUbI.

CummeTpuss B NPOCTPAHCTBE. ODJIEMEHTbl CUMMETPUHM  IPaBUIIBHBIX
MHOTIOrpaHHUKOB. CHUMMETpusi B NPaBWIbHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajuiesieIunea, CUMMETPUSl MPABUIbHBIX IPU3M, CHMMETPHS MPABUIBHOM
MAPaMHU/JIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJEBOTO
BEKTOpa, BEKTOPBbl KOJUIMHEAPHBIEC, COHAINPABICHHBIE W MPOTHUBOIMOJI0XKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUS ¢ BEKTOPAMHU: CIIOKEHHE
U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIIOkKEHUs BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHCIIO.
IlonsiTHE KOMIUIaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Ppas3IoKEHUU BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BeKkTopaM. [IpsMoyronpHas  cucTeMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTtopa. CBsi3b MEXKIY KOOpPAMHATAMU BEKTOpAa U
KOOpAMHATaMU TOYEK. YTOd MexAy BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

TeJia BpameHus

[ToHSATHSA: MWIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTH,
chepuyeckass TMOBEPXHOCTh, oOOpasyioniie TmoBepxHocTedl. Tema BpalmieHus:
WIMHAP, KOHYC, YCCUEHHBIH KOHYC, cdepa, Imap. BzaummHOe pacmoyioxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxkeHue ten
BpalllcHHUsI Ha IUIOCKOCTH. Pa3BépTka munumnapa u konyca. Cummerpust chepsl u
niapa.

O6bEM. OcHOBHBIE CBOIicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSAMOYTOJILHOTO TMapajuienenuiena u cienctBuss u3 He€. OO0OBEM mpsMon u
HAKJIOHHOW MPU3MBI, WJIWHIPA, MHpaMUIBI U KoHyca. O0BEM IIapa W MapoBOTO
CETMCHTA.

KoMOuHauu Ten BpalieHWs W MHOTOrpaHHUKOB. [Ipw3ma, BIucaHHas B
WIMHIpP, ONHCaHHAas OKojo IwmnuHApa. llepecedyeHne cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl MIockocThio. [loHATHE MHOTOTpaHHHKA,



OMMCAHHOTO OKOJO cdephl, chepbl, BNHCAHHONM B MHOTOTPAHHHMK WU TEJO
BpAaILICHUSI.

[Tnomane MOBEPXHOCTH IMWIMHAPA, KOHYCA, IJIOMAAb chepbl U e€ 4YacTe.
[Togobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOMIAAEH TOBEPXHOCTEH
noaoOHbIX Guryp. IlpeoOGpa3zoBanue momodusi, roMoTeTus. PemieHue 3amad Ha
IJIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

ITocTpoeHne ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS [IUIUHpA
(mapaieibHO W TMEPHeHIUKYJSIPHO OCH), CeYeHHMs KOHyca (mapaulelibHbIe
OCHOBAHHIO U MPOXOJSIINE Yepe3 BEPIIHUHY), CEUCHUS MIapa, METOIbI MOCTPOCHHS
CEUEHMI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ IMEepeHoca
CEKyLIEH MIOCKOCTH.

BekTOpbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektopel B mpocTtpanHcTtBe. Omepanuu HajJ BEKTOopamu. BekTtopHoe
YMHOKE€HHE BEKTOpoB. (CBOIICTBa BEKTOPHOrO YMHOXeHUs. [IpsiMmoyrosbHas
cucTemMa KoopauHaT B npoctpancTBe. Koopaunatel BekTopa. PasnoxkeHue BekTopa
no Oasucy. KoopIWHATHO-BEKTOPHBIM METOJ MPH PEIICHUH TEOMETPHUECCKUX
3aj1ad4.

J{BMKeHHs B IPOCTPAHCTBE

JIBxenust mpoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO GUTYP.
OO6mme cBoiicTBa JABWKEHWM. Buasl [BWXKEHWH: TapaUleIbHBIA TEpPEeHOC,
LHEHTpAJIbHAS CUMMETPHUS, 3€pKallbHasi CHUMMETPHUs, TOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus momoous. [Ipsimast u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpazkaiaHcKoe BOCIIUTAHUE!

chOPMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUK 00YUAIOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  YjE€HA  POCCHUCKOrOo  OOINECTBa,  MPEACTABICHHE O
MaTeMaTH4eCKuX OCHOBaX (DYHKIIMOHUPOBAHHS Pa3IMYHBIX CTPYKTYp, SBJICHUIA,
IpoLeaAyp TIPakIaHCKOTO o0mecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHHe
B3aMMOJICHCTBOBATh C COLMAIbHBIMH HMHCTHTYTaMH B COOTBETCTBHH C HX
GYHKIHSIMA ¥ Ha3HAYCHUEM;

2) IaTPUOTHYECKOE BOCTINTAHHUE:

chOPMHUPOBAHHOCTh POCCHUICKON TPasKAaHCKOW MICHTUYHOCTH, YBaKEHHS K
IPOIUIOMY W HACTOSIIEMY POCCHICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHKEHUSIM POCCHICKAX MaTEMAaTHKOB M POCCHICKOM MaTEeMaTHYCCKOM IIKOJIBI,
UCIIOJIb30BAHUE ATHX JOCTHXKEHHUH B JAPYIMX HaykKax, TEXHOJOTHsX, chepax
9KOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHHE JTYXOBHBIX I[CHHOCTEH POCCHUCKOTO Hapojaa, c(hOPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHHS, CBSI3aHHOIO C MPAKTHYCCKHM
NpUMEHEHHEM JIOCTHXKCHHUH HAayKd U JICATEIBHOCTBIO YUYEHOTrO, OCO3HAHHE
JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOWYMBOTO Oy IyIIIEro;

4) acTeTHYECKOE BOCIIUTAHHE!

3CTETHYECKOE OTHONICHHE K MHpPY, BKJIIOYas AICTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHH, PACCYKICHUHN, BOCTIPHUMYHBOCTD
K MaTeMaTH4IeCKUM aclieKTaM Pa3InIHbIX BHOB HCKYCCTBA,

5) pu3nueckoe BoCIMTAHHUE:

COPMHUPOBAHHOCTh yMEHHSI TPUMEHATh MAaTeMaTHYeCKUE 3HAHHS B
UHTEpecax 3JI0pOBOro 1 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3JI0pPOBBIO (370pOBOE MHUTaHWE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U
OT/IbIXa, PeryisapHas (pu3nUecKasi aKTUBHOCTH), (PU3MUECKOE COBEPIIEHCTBOBAHUE
IPH 3aHATHSIX CIIOPTHUBHO-03I0POBUTEILHON e TETBHOCTHIO;

6) TpyJ10BO€E BOCIIUTAHUE:

TOTOBHOCTh K TpPYAy, OCO3HaHWE IICHHOCTH TpPYAOJIIOOUs, HHTEpeC K
pasnuuHbIM  chepaM  MPOPECCHOHAIBLHOW  JEATENLHOCTH, CBS3aHHBIM  C
MaTeMaTuKoOW W e€ MNPHUIOKEHUSIMH, yYMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOP
Oynymieir mpodecCHd M pPealu30BbIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh W CIOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa3oBaHUIO W



caM0o00pPa30BaHUIO Ha MPOTSHKEHHH BCEH JKU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MAaTEMaTHIECKOM HAIIPaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHUE!

C(OPMHPOBAHHOCTh  DKOJOTHYECKOM KYJIBTYPHI, TOHHMAaHHUE BJIMSHHS
COIHATbHO-D)KOHOMHYECKUX MPOIECCOB HA COCTOSIHHE MPHUPOIHON M COLUAIBHOM
Cpeibl, 0CO3HAHKE TII00ATBHOTO XapaKTepa 3KOJOTMUECKUX MMPOOIEM, OPHEHTAIIHS
Ha MPHMEHEHHE MaTeMaTHYeCKMX 3HaHWUN JUId pelIeHds 3agad B 00J1acTh
OKpYJKaloIleil Ccpefpl, IUIAaHMPOBAHHWE IIOCTYIIKOB W OICHKH MX BO3MOKHBIX
TOCJIEICTBHM [Tl OKPYKAIOIIEH CPEIBI;

8) HIeHHOCTH HAYYHOT0 O3HAHMS

Cc(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W OOIIECTBEHHOW  IPAaKTHKH, ITOHMMaHHUE
MaTeMaTHYECKOM HAyKH Kak CQepbl YEeIOBEUECKOM IEeSITEILHOCTH, DJTAaloB €&
pasBUTHS W 3HAYUMOCTH [UIS PAa3BUTHS IMBHIN3AIMM, OBIIAIECHUE S3BIKOM
MaTeMaTHKd M MaTEeMaTHYECKOH KyIbTYypol KaK CPEICTBOM IIO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJIATH IPOCKTHYIO M HMCCIIEI0BATENBCKYIO IESITEIbHOCTh
UHIUBUIYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckne aeiicTBUS .

BBIABJISITH M XApaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEMATHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIGHUM MEXAy TOHATUAMH, (GOPMYJIUPOBATH
ompeeNieHus MOHITHH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCU(UKaINH,
OCHOBaHUS JIJIs1 0000IIEHUS U CPABHEHUS, KPUTEPUH MPOBOIUMOI0 aHAIIN3A,;

BOCIIPUHUMATh, dbopmynupoBath U NPeoOpPa3OBBIBATH  CYXKJICHHS
yTBEPAUTEIbHBIC U OTPULIATEIIbHBIC, €IMHUYHbBIC, YACTHBIE U O0IIHE, YCIOBHBIE;

BBIABJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHUBOPEUHS
B (akTax, JaHHBIX, HAOIIOJCHUIX U YTBEPXKICHUAX, MpeJjaraTh KpUTCPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN 1 MPOTUBOPEUUH;

JeJaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3AKIIOUEHUI 110 aHAJIOTHH,

MPOBOJUTH CAMOCTOSITENILHO JOKA3aTeJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(IpsiMbIE€ ¥ OT MPOTUBHOTO), BBICTPAUBATh apr'yMEHTAI[HIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CY>K/ICHUS U BBIBOJIBI;

BBIOMpPATh CIOCOO pelieHuss y4eOHOH 3amaun  (CpaBHHMBATh HECKOJIBKO
BapUAHTOB  peIleHUs, BbIOMpaTh HauboJiee  MOAXOMSIIMN ¢ y4éToM
CaMOCTOSITEJILHO BBIICJICHHBIX KDUTEPHER).

Bba3oBrbIe ucciieoBaTeJIbCKHE JeHCTBUS.



HCTIONb30BaTh BOMPOCHl KaK HCCIIEIOBATEIbCKIUA HHCTPYMEHT ITO3HAHUS,
dbopMymupoBaTh  BONPOCH,  (UKCHUPYIOIIHE  MPOTUBOpEUYHE,  MpodiieMy,
yCTaHAaBIMBaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH THIIOTE3Y, apryMEHTHPOBAThH
CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEIIEHO CTUNIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIICTOBAHUE
M0 YCTaHOBJICHHUIO 0COOEHHOCTEH MaTeMaTH4eckoro o0beKTa, SIBICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXIy 00BEKTaMH, SIBICHUSIMH, MPOIIECCaMHU;

CaMOCTOSITeTFHO (HOpMYIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTam
NpOBEJAEHHOTO  HAONIOJEHUS, HWCCIEIOBAaHMs, OIEHUBAaTh  JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIbTaTOB, BEIBOJOB U 0000IIECHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIPOIECCa, a TaKKe BBIJIBUTaTh
MPEIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ nndgopmanmei:

BBISIBJIATH JepUInThl MH(pOpMANNK, NaHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha
BOIIPOC U JJIsl PEIICHUS 3aIavH;

BBIOMPATh WH(GOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATH3UPOBATH,
CHUCTEMAaTU3UPOBATh M HMHTEPIPETUPOBATh WH(GOPMALMIO PA3TUYHBIX BHUIOB U
dbopm npecTaBIeHUS;

CTPYKTYpPUPOBaTh MHPOPMAIUIO, TPEIACTABIATh €€ B Pa3IHUHBIX (opMax,
WLTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh Ha/IEKHOCTD uHbOpMaALIUN 1o CaMOCTOSITEITHHO
chOopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIe JeiicTBUSA

OOmenmue:

BOCIIPUHUMATH U (POPMYITUPOBATH CYXKJIEHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U TUCHMEHHBIX TEKCTax, JaBaTh MOSICHEHMs IO XOJy pEIIeHUs 3ajayH,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJbTar;

B X0JIe¢ 00CYXKJeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMHI,
npoOJjieMbl, pelIaeMoi 3ajadd, BBICKA3bIBaTh HJCH, HAICJICHHBIE Ha IIOMCK
pelIeHus, COIMOCTaBIATh CBOM CYXJICHHS C CYXKIACHUSMH JIPYTMX YYaCTHHUKOB
nuasnora, oOHapy>XMBaTh pa3IM4Me W CXOJCTBO IO3UIUMH, B KOPPEKTHOU ¢opme
dhopMyIIUpOBaTh pa3HOTJIACHs, CBOM BO3PAKEHUS,

MIPECTABIATh PE3YJIbTaThl PEIICHUS 3a7a4yH, SKCIIEPUMEHTA, UCCIIEAOBaHU,
MPOCKTA, CAaMOCTOSITEILHO BBIOMpATh (OpMaT BBHICTYIUICHUS C Y4YETOM 3ajad
MIPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUSA
Camoopranuszanms:



COCTAaBJIATH IJIaH, aJiITOPUTM PEILIEHUs 3a]lauM, BBIOUpaTh COCcO0 pelieHus ¢
y4ETOM MMEIOUINXCSI PECYPCOB M COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTHUPOBATh
U KOPPEKTHUPOBATh BApUAHTHI pelICHUH ¢ Y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, 3MOUMOHAIbHBII HHTEJJIEKT:

BJa/JIeTh  HAaBbIKAMU  [IO3HABATEJBHOM  peQIeKCMU  Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0amMu CaMOIPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yibTaTa peuieHus
MaTeMaTU4YecKoH 3aauH;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUH 3aJauH,
BHOCUTbH KOPPEKTUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJEHHBIX OIIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa IIEJIU U YCIOBUSIM, OOBSICHATD PUUUHBI
JOCTHKEHUSI UJIW HEJOCTUIKEHUS Pe3yJbTaTOB ACSITEIbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAas 1eATEIBHOCTD:

MOHUMAaTh U HCIOJB30BATh MPEUMYIIECTBA KOMAaHIHON M WHIWBUYyaIbHOU
paboThl TMpW peleHud Y4eOHBIX 3ajad, NPUHUMATh 1eJb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMIO0 COBMECTHOM paboOThl, paclpeaessiTh
BUIBl pPa0OT, JOroBapuBaThcs, OOCYXKIaTh IMIpOLECC M pe3ynbTaT padoThI,
0000111aTE MHEHHUS HECKOJILKUX JIIOJIEH;

y4acTBOBaTh B TPYyMIOBBIX (hopMax paboThl (0OCYyxaeHusi, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» M HHBIC), BBINOJHATh CBOK 4YacTh pabOThl |
KOOPJIMHUPOBAaTh CBOU JECUCTBUS C APYTUMHU 4YJ€HAaMU KOMAaHJbI, OILEHUBATH
KaueCcTBO CBOEro BKJaJa B OOLIMH MPOJYKT MO KpUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMH B3aUMOJICHCTBUS.

NPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kinacca oOyqaroniuiicss HAy4YnuTCs:
CBOOOJHO ONEPUPOBATH OCHOBHBIMHM IOHSATHSIMH CTEPEOMETPHH TPH
pEIICHHUH 331249 U ITPOBEJICHUH MaTEeMAaTHUECKUX PACCYKICHUH;
MPUMEHSATh aKCHOMBI CTEPEOMETPHUM U CJICACTBUS M3 HUX IPU PCIICHUH
TCOMETPUYCCKUX 3a/ad;
KJIaCCU(DUIIMPOBATh B3aMMHOE PACIIOJIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U TJIOCKOCTEH B MMPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATH IOHATHUSAMH, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY NPSIMBIMH B IPOCTPAHCTBE, MEXKIY MPAMON W
IJIOCKOCTBIO;
CBOOOTHO ONIEPHPOBATH MOHATUSAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;



CBOOOJIHO pACHO3HABaTh OCHOBHBIC BHUJBI MHOTOTPAaHHUKOB (MpH3Ma,
UpaMUIa, TPSIMOYTOJIBHBIN TapaJlIeIeuIe, Ky0);
KIaCCH(PUIMPOBATh  MHOTOTPAHHWKH,  BBIOMpass  OCHOBaHUS IS
KJ1accuuKaIum,
CBOOOJIHO  ONEpPUPOBaTh TMOHATHSIMH, CBSI3aHHBIMA C  CCUYCHHEM
MHOTOTPAaHHUKOB IJIOCKOCTHIO;
BBITIOJTHSTD napasuienbHoe, [ICHTpaTbHOE " OpPTOTOHAILHOE
MPOEKTUPOBaHUE (PUTYyp Ha TUIOCKOCTH, BBHITIOJIHATH W300paxeHust GUryp
Ha TUIOCKOCTH,;
CTPOWTh CEYCHHSI MHOTOTPAaHHUKOB PAa3TMYHBIMH METOJAaMHU, BBITIOIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (UTYD:
BU/I CBEPXY, COOKY, CHH3Y;
BBIYMCIIATh  IUIOMIAAM  IMOBEPXHOCTEH  MHOTOrpaHHMKOB  (mpu3Ma,
MUpaMH/Ia), FCOMETPUUCCKUX TEJI C MPUMEHEHUEM (QOPMYIT;
CBOOOJIHO OTEPHPOBATh MOHATHUSAMHU: CHMMETPHS B MPOCTPAHCTBE, IIEHTP,
OCb M IUIOCKOCTh CHUMMETPHUH, LEHTP, OCh U IUIOCKOCTh CHMMETPHH
burypsr;
CBOOOIHO OIEpHPOBaTh TOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B TIPOCTPAHCTRBE;
BBITIOJTHATD JCHCTBYSI HAJl BEKTOPaMHU,
pemath 3aJadd Ha JO0Ka3aTelIhCTBO MAaTEMaTHYEeCKHX OTHOLICHHH |
HAXOXKJICHUE TEOMETPUYECKUX BEIWYUH, TPUMEHSST W3BECTHBIC METOIbI
[IPU PEIICHHH MaTEeMAaTHYECKUX 3a]1a4 MOBBIIICHHOTO M BHICOKOT'O YPOBHS
CII0)KHOCTH;
NPUMEHATh TPOCTEHINIME TMPOTpaMMHBIE CpPEACTBA U DJICKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUUECKHX 3aad;
W3BIIEKaTh, TPEeOOpPa30BBIBATH M HMHTEPIPETUPOBATH WH(POPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (urypax, MpeICTaBICHHYIO Ha
YepTeKax U PUCYHKaX;
NPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTHKE. CpaBHUBATh U
aHAJIM3UPOBATh PEANIbHBIC CUTYAIlMH, MPUMEHITh M3yUeHHBbIC MOHATHS B
mporecce IMOMCKAa peHIeHHs MaTeMaTHYecKd ChOpMYIHPOBAHHON
npoOJieMbl, MOJICTMPOBATh pealbHbIE CUTYallud Ha S3BIKE TEOMETPHH,
HCCIIEJIOBATh MTOCTPOCHHBIE MOJIETH C MCIOJIh30BAHUEM T'€OMETPHUECKUX
MOHATUH W TEOpeM, ammaparta aiareOpbl, pemaTh MPaKTHYEeCKHe 3a7adu,
CBSI3aHHBIC C HAXO0X/ICHUEM T€OMETPUICCKUX BEITUIHH;
UMETh TIpEACTaBIeHUS 00 OCHOBHBIX JTalax pa3BUTHUS TE€OMETPUU Kak
COCTaBHOW yacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K konny 11 kiacca oOyyaroniuiicss HayuuTCs:



CBOOOJHO ONEPHUPOBATH IMOHATHUSAMH, CBS3aHHBIMH C IWJIMHIAPUYECKOH,
KOHUYECKOH U C(HEepUvYecCKOr TOBEPXHOCTSIMHU, OOBSICHITH CIOCOOBI
MOJTYYCHHS,

OIIepUPOBATh MOHATUSIMH, CBI3aHHBIMU C TEJIAMU BPAICHUS . IIHJIUHIPOM,
KOHYCOM, c(hepoii u mapom;

pacro3HaBaTh Tena BparieHus (LMWIUMHIP, KOHyc, cdepa W 1mmap) wu
OOBSACHATBH CITOCOOBI TIOJYUCHHUS TEJ BPAIICHUS;

KJIaCCU(DHUIIMPOBATH B3aUMHOE PACIONIOKeHUE Chephl U TIIOCKOCTH;
BBIYHC/ISATh BEIWYUHBI 3JICMEHTOB MHOTOTPAHHHUKOB WM TEJI BpaIlCHUS,
00BEMBI W TUIONIAJIM TIOBEPXHOCTEH MHOTOIPAHHUKOB W TEJ BpaICHUS,
TCOMETPUYCCKUX TEJI C IPUMEHECHUEM (OPMYIT;

CBOOOJHO OIEPUPOBATH MOHSATHUSIMH, CBI3AaHHBIMA C KOMOWHAIUSIMH Tl
BpalllcHUsI ¥ MHOTOI'PAaHHWKOB. MHOTOI'DAaHHHK, BIMCAHHBIA B cdepy U
OIMMCAaHHBIN OKOJIO ceprl, chepa, BIUCAHHAS B MHOTOTPAHHHUK WJIU TEJIO
BpaIllCHHUS;

BBIYHC/ISITh COOTHOIICHUSI MEXKTy TUTOIIAISIMU IOBEPXHOCTEH B 00BEMaMHu
IMOJOOHBIX TEN,

n300pakaTb H3ydaeMble (QUIYpbI, BBIMOIHATH (BBIHOCHBIC) ILIOCKHE
YEPTEKU U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (DUTYp: BHUJ CBEpXY, COOKY,
CHHU3Y, CTPOUTH CCUCHHUS TEJI BPAILICHHUS;

W3BJICKaTh, HWHTEPIPETUPOBATH W TPeoOpa3oBBIBATh HMH(POPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (HUrypax, NpPEICTaBICHHYIO Ha
gyeprexax U pUCyHKax;

CBOOOTHO ONIEPHPOBATH MTOHATHEM BEKTOP B IMIPOCTPAHCTRBE;

BBITIOJTHATH OTICPAIMH HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOP/IMHAT;
pelaTh TEOMETPUUCCKUE 33/1a4l Ha BBIYMCIICHHE YTJIOB MEXKIY MPSIMBIMU
U TJIOCKOCTSIMH, BBIYHMCIICHUE PACCTOSHUH OT TOYKHM JO IUIOCKOCTH, B
11EJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a NP PEIICHUH;
CBOOOJHO ONEPUPOBATh IOHATHSIMH, CBS3aHHBIMH C JBHI)KCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBU>KEHH;

BBITIOJHAT M300paKCHHSI MHOTOTPAHHHUKOB M TEJI BpAIICHUS IPH
napajjieIbHOM — TIEPeHOCe, IEHTPAIbHOW CUMMETPHH, 3CpKaJbHOU
CUMMETPHH, IPH TTOBOPOTE BOKPYT MPSMOM, MPeoOpa30BaHuUs MOT00US;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJl BPAIICHUS: CCUCHUS IWIMH]IPA
(mapaiieNIbHO U MEPICHIUKYIIIPHO OCH), CeUeHHUs KoHyca (rmapaijie/ibHbIC
OCHOBAHHIO M MPOXOIAIINE Yepe3 BEPIINHY), CCUCHU I11apa,
UCIIOJIB30BaTh METOJBI TOCTPOCHMS CEUYCHUH: METOJ CJEIAOB, METOJ
BHYTPEHHETO IMPOCKTUPOBAHUS, METOJT TEPEHOCA CEKYIIEH TUIOCKOCTH;



JOKa3bIBaTh FTEOMETPUUECKNE YTBEPKIACHUS,

MPUMEHSATh T€OMETpUYEeCKUe (akThl JJIA PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MNPEANoJararoliuX HECKOJBKO WIaroB pEIICHUs, €CIH YCIOBUS
MpUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOU Qopme;

pemaTh 3aJayd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HAax0KJICHHE T€OMETPUUYECKUX BEIUYHH,;

MIPUMEHSTH MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

IPUMEHSATh  TIOJIyYEHHbIE  3HAHUS  HA  MPAKTUKE.  CPaBHUBATh,
aHAJIM3UPOBATHh U OLICHUBATh PEAJIbHbIC CUTYAllUH, IPUMEHITh U3YYCHHbBIC
MOHATHS, TEOPEMBbI, CBOMCTBA B IMpPOLECCE IOUCKA  PELICHUS
MaTeMaTu4ecku  CHOPMYIUPOBAHHOW  TPOOJIEMBI,  MOJIEIUPOBATH
peanbHbIE CUTyallUH Ha A3bIKE T'€OMETPUM, HCCIENOBaTh IOCTPOEHHBIE
MOJENN C WCIOJIb30BAHUEM TE€OMETPUUYECKUX TIOHATHI M TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJlayd, CBA3aHHBIE C
Hax0KJICHUEM T€OMETPUUECKUX BEJIUYMH;

UMETh TMPEACTABICHUS] 00 OCHOBHBIX AITamax pa3BUTUS T'€OMETPUU Kak
COCTAaBHOW 4acTH (PyH/IaMEHTA Pa3BUTHsI TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoummuecTBo yacos DJIEKTPOHHbBIE
No HaumeHoBaHue pa3/eioB U TeM (uudpossbie)
n/n MPOrpaMMbl Bcero Komrpoabubie | Ipakrueciue o0pa3oBaTesIbHbIE
padoTsl pa6oTsl pecypest
1 BBeneHHE B CTEPEOMETPUIO 23 1
2 B3auMHOe pacnonoskeHue NpsIMbIX B 6 1
IIPOCTPAHCTBE
3 ITapannenbHOCT MPAMBIX U IIJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 [epnenAUKyIIPHOCTD HNPSMBIX U 25
MJIOCKOCTEN B IPOCTPAHCTBE
YTibl ¥ pacCTOAHUS 16
MHororpanH1KH 7
Bekrops! B mpocTpaHCcTBE 12
8 HOBTOPGHI/IC, 06001IeHNe U CHCTEeMaTH3aIUs 5 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HanmenoBanue pa3jesioB u TeM nupposbie
Ne n/m P Konrtpoasnbie | IpakTuyeckue (wndpp )
MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsI pa6oTsl
pecypcbl
1 AHanuTHUecKas TeoOMeTpUst 15 1
2 IloBTOpenue, 0606HL6H%6 u 15 1
CHCTEMAaTH3aIUs 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpanienus 24
5 TInomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX Tl
6 JBrmxenns 5 1
7 TloBTOpeHue, 06061L[eH1:Ie " 17 5
CHCTEMAaTH3aLHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE NIJTAHUPOBAHUE
10 KJIACC

Ne n/m

Tema ypoka

KosinuecTBo yacoB

Bcero

KonTpoabHbie
padoThI

Jara usy4yenuns

OCHOBHBIE IpaBUIIa U300pAXKEHNSA Ha
PHUCYHKE IUTOCKOCTH, MapalIe/IbHbIX
npsiMbIX (OTPE3KOB), CEPEMHbBI OTPE3Ka

IonsaTHA CTEpeoMeTpHU: TOUKA, IpAMas,
IUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
IpaBHUiIa H300paKeHNUS Ha PHCYHKE
IUIOCKOCTH, HapajlIeNbHbIX IPSAMBIX
(OTPE3KOB), CepEeANHBI OTPE3Ka

IMonsTHA: mepeceKkaroIuecs MWIOCKOCTH,
HepeceKaronyecs NpsiMas U INIOCKOCTb,
HOJIYTIPOCTPAHCTBO

IMonsATHA: mepeceKaroIuecs MWIOCKOCTH,
HepeceKaronyecs npsiMas U INIOCKOCTb,
HOJIyIPOCTPAHCTBO

MHOrorpaHHUKHU, H300pakeHHe
HPOCTEHIIMX POCTPAHCTBEHHBIX QUryp,
HECYIECTBYIOUIUX 00BEKTOB

MHororpaHHHUKH, H300pakeHHe
HPOCTEHIIMX IPOCTPAHCTBEHHBIX QUryp,
HECYILECTBYIOLIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHH U IIEPBBIE
CIEACTBHS U3 HUX




AKCHOMBI CTEPCOMETPHUH U TICPBLIC
CJIEACTBHA U3 HUX

10

11

AKCHOMBI CTEpEOMETPUH U IIEPBhIE
ciencTBus U3 HUX. CnocoObl 3a1aHus
MIPSIMBIX U TJIOCKOCTEHN B MPOCTPaHCTBE.
O003HaYeHNUS PSIMBIX M THIOCKOCTEH

H300paxeHne ceueHui mupaMuIbl, Kyoa
U TIPU3MBI, KOTOPbIE MTPOXOJIAT Yepe3 UxX
pédpa. N3o0paxkeHue nepeceyeHus
MOJTy4EHHBIX INIOCKOCTEH.
PackpammBaHue OCTPOCHHBIX CEYSHHIH
pa3HBIMH I[BETaMU

W3o0paxxeHne ceueHU TMpaMuIbl, Kyoa
U TIPU3MBI, KOTOPBIE MTPOXOAT Yepe3 UxX
pébpa. N300paxenue nepeceueHus
MTOJTy4EHHBIX TUIOCKOCTEH.
PackpammBanue nocTpoeHHbIX CeUeHHH
pa3HBIMH IIBETaMU

12

HN300pakeHne ceueHui MIpaMubl, Kyba
U TIPU3MBI, KOTOPBIE MPOXOJST Yepe3 UX
pébpa. M3o0paxenue nepeceueHus
MOJIy4YEHHBIX MJIOCKOCTEN.
PackpaluBanue nocTpOEHHbIX CEYEeHHH
Pa3HBIMH LIBETaMHU

13

N306paxeHne ceueHu mupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOJST Yepe3 UX
pébpa. M3o00paxenue nepeceueHus
MOJIy4YEHHBIX [JI0CKOCTEN.
PackpaiuBaHue nocTpOEHHbIX CEYEHHH




Ppa3sHbIMHU LIBETAMH

14

MeTtoa cIea0B [/ HOCTPOCHHUS CeUCHHIM

15

Metoza cien0B 11 HOCTPOEHUS CeYSHHH.
CBoiicTBa nepecedeHui npsMbIX U
IJIOCKOCTEN

16

MeTtoa cIea0B s HOCTPOCHHS CEUCHHH.
CBolicTBa MepeceYeHri PSMBIX U
IUIOCKOCTEH

17

[Toctpoenue ceyenuii B nupamuie, Kyoe
o TpéM ToukaM Ha pé€bpax. Co3nanue
BBIHOCHBIX YepTEKeH U 3alKCh 11aros
HOCTPOCHUS

18

IToctpoenue ceyeHunii B mupamuze, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTeXkeil U 3aIiCh 111aroB
MOCTPOCHHS

19

20

IMocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha p&€bpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aruch 111aroB
MIOCTPOCHUS

[MocTpoeHue ceueHuii B mupamue, Kyoe
mo TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEKell U 3aMuch 111aroB
MIOCTPOCHUS

21

[MoBTopenue manumerpun: Teopema o
MPONOPLOHANBHBIX OTpe3kax. [lonodue
TPEYroJIbHUKOB

22

[MoBTopenue mannMerpun: Teopema




Memnenast. PacueTsl B ceueHUAX HA
BBIHOCHBIX YepTekax. MicTopus pa3BuTust
IUIAHUMETPUH U CTEPEOMETPUU

23

24

25

Konrposbnas padota "Axcuombl
crepeomerpuu. CeueHus"”

B3aumHoe pacnionoxeHue npsMbIx B
npoctpancTBe. CKpelyBaronmecs
npsimble. [IpU3HaKK CKpeIUBaIOIINXCS
npsiMbIX. [lapannensHeie npsmMbie B
MIPOCTPAHCTBE

Teopema o cymniecTBOBaHUH U
€IMHCTBEHHOCTH TPSIMOH IMapajuienbHOI
JTaHHOW TPSIMOMA, TIPOXOIAIIEH Yepe3
TOYKY IPOCTPAHCTBA M HE JIS)KaNIel Ha
naHHOU mpsMoil. Jlemma o mepecedeHnn
napauIeNbHBIX TPSMbBIX TIOCKOCTHIO

26

[MapamtensHOCTE TpeX mpsAMbIX. Teopema
0 TpEX HapaUIeNbHbIX IpsAMbIX. Teopema
0 CKPEIIUBAIOLIUXCS MPSMBIX

27

[NapasuiensHO€ MPOEKTHPOBAHUE.
OCHOBHbIE CBOHCTBA NapajieIbHOTO
poeKkTHpoBaHus. M300pakeHne pa3Hbix
buryp B napayienbHON MPOSKIMN

28

29

LenrtpanbHas nmpoekuus. Yroia ¢
COHAIlIpaBJICHHbBIMU CTOPOHAMMU. Yron
MCXKAY NPAMbIMU

3amgaun Ha 0Ka3aTEIbCTBO U
HCCIIe/I0BAaHNE, CBA3aHHBIC C
PAacCIIOJIOKEHUEM TNIPSMEIX B IPOCTPAHCTBE




30

31

32

[onsTHA: MAapayuIeNbHOCTh MPSMON U
IUIOCKOCTH B ITpocTpaHcTie. [Ipusnax
NapajuIeNbHOCTH MPSMOI U MIIOCKOCTH.
CBoJicTBa MapauIeIbHOCTH IPSIMON U
IUIOCKOCTH

I'eomeTpuueckue 3a/1a4u Ha BHIYUCIICHUE
1 JIOKa3aTelbCTBO, CBSI3aHHbBIC C
napauIeNbHOCTHIO MPSMBIX M MIOCKOCTEH
B MPOCTPAHCTBE

[MocTpoenue ceyeHus:, NPOXOASILIETO
yepe3 TaHHYIO MPSMYIO Ha YepTexe U
MapajuIeIbHOTO Ipyroi npsiMoii. Pacuér
OTHOMICHUH

33

[MapannenbHas TPOEKIHs, TIPUMEHEHHE
UL IOCTPOCHUS Ce4eHuit Kyda n
napautenenunena. CoicTaa
napajieienuIesa 1 Ipu3Mbl

34

HapaJIJICJILHBIG IIJIOCKOCTH. HpI/ISHaKI/I
apajuICJIbHOCTH ABYX IUTOCKOCTEH

35

Teopema o mapannensHOCTH 1
€IMHCTBEHHOCTH IIOCKOCTH,
MIPOXOJISIIEH Yepe3 TOUKy, He

TIPUHA UIEKAIYI0 JAHHOM MJIOCKOCTH U
CIICJICTBHS U3 HEE

36

CBoJicTBa MapajuIeIbHbIX INIOCKOCTEH: O
MapauIeNbHOCTH MPSMBIX TIEPECCUCHUS
MIPU TIEPECEUCHHH JIBYX MapaJUICIbHBIX
IUIOCKOCTEH TpeTbeit

37

CBoOHiCTBa MapaIeNbHBIX INIOCKOCTEH: 00




OTpE3Kax MNnapaluICJIbHBIX IIPSAMBIX,
3aKJIIOYEHHBIX MEXKAY napaJiiCJIbHbIMU
MJIOCKOCTSIMH,; O TIEPECCYCHUN Hp}IMOfI C
JABYMs ITapaJlJICJIbHBIMU INIOCKOCTAMUA

38

39

IToBTOpenue: Teopema IIndaropa Ha
IIOCKOCTH

TToBTOpEHNE: TPUTOHOMETPHS
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CpoiicTBa Ky0a U npsIMOYT OJILHOTO
HapaJuiesenureia

4

Breruucnenne HH OTPE3KOB B Ky6e u
NPAMOYT'OJIBHOM IapajuieyIenunene

42

[lepneHAUKYIAPHOCTD MPSAMOU U
mwiockoctu. IlpusnHax
HEepIEeHIUKYIIPHOCTH NPSIMOH U
IUIOCKOCTH

43

44

[lepnieHAUKYIAPHOCTH MPSAMOU U
mwiockoctu. IlpusnHax
HEePNEeHIUKYIIPHOCTH NPSIMOH U
IUIOCKOCTH

Teopema o0 CymIeCTBOBaHHH U
€JIMHCTBEHHOCTH MPSIMOM, MTPOXOISIIESH
4epe3 TOYKY IPOCTPaHCTBA U
HEePIEeHUKYIIPHON K INIOCKOCTH

45

ITmockocTu 1 NEPNECHAUKYISAPHBIE UM
IpsAAMbIE B MHOI'OTpaHHHUKaX

46

ITmockocTH 1 NEPNECHAUKYIAPHBIC UM
NpsAMBIC B MHOI'OTpaHHUKaX




47

[MeprieHauKyISAp ¥ HAKJIOHHASL.
[MocTpoeHne nepHeHIUKYIsIpa U3 TOYKA
Ha OPSIMYIO

48

49

[epneHuKysip 1 HAKJIOHHAS.
[TocTpoenue nepneHANKYISIpa U3 TOUKH
Ha TPSMYIO

Teopema o TpEX NepneHAUKYIApax
(upsimast 1 0OpaTHast)

50

Teopema o TpEX HepICHANKYIAPAX
(upsimast 1 0OpaTHast)

51

VYroJ1 MeXy CKpelHBaIOIIUMHCS
MPSIMBIMHU

52

[ouck neprneHuKyISpHBIX IPSMBIX C
MOMOIIBIO NEPIEHANKYISPHBIX
IUTOCKOCTEH

53

OpToroHabHOE IPOSKTHPOBAHUE

54

[TocTpoenue ceuenuii kyba, IpU3MBbI,
IPaBUJIBHOM MUPaMUIBbI ¢ HOMOILBIO
OPTOrOHANBHOM NPOEKLIUU

55

IMocTpoenue ceuenuii Kyda, IPU3MBI,
MIPaBUJIBHON MUPaMU/Ibl C IOMOIIBIO
OPTOTOHAIBHON MPOESKIINH

56

CumMeTpus B IPOCTPaHCTBE
OTHOCHTEJILHO IIOCKOCTH. [lmockocTu
CUMMETPHi B MHOTOI' PAHHHKAX

57

[Ipu3Hak nepneHMKyISIpHOCTU NPSMON U
IUIOCKOCTHU KaK CIEACTBUE CUMMETPUU

58

IIpaBuibHBIE MHOTOTpaHHUKU. Pacuér




paccmsn—mﬁ OT TOYKH JI0 IIJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacuét
PaccTOSHUN OT TOUKH 10 INIOCKOCTH

60

Croco0bI OITyCTUTH HEePIEHIUKYIISPHI:
CHMMETpUs], CABUT TOYKHU IO
HapauleIbHOH IpsIMoit

61

CHBUT 110 HEMapalIeIbHOW PSIMOH,
W3MEHEHUE PacCTOSTHUN

62

KonrponbsHas padota "B3aumuoe
PAacIoIOKEHHE MPSAMBIX U IUIOCKOCTEH B
npoctpaHcTee'

63

IToBTOpEHUE: yroa MeKAy NPSIMBIMHU Ha
IUIOCKOCTH, TPUTOHOMETPUS B
IIPOM3BOJIEHOM TPEYrOJbHUKE, TEOpPEMA
KOCHHYCOB

64

IToBTOpEHUE: yroi MeXIy
CKPEIIMBAIOIUMUCS IPSIMBIMH B
HPOCTPAHCTBE

65

FeOMeTpI/I‘IECKI/Ie MCTO/1bl BBIYHUCIICHU A
yriaa Mexay npsAMbIMU B MHOT'OI'paHHUKaxX

66

JiByrpannsiii yron. CBOHCTBO THHEHHBIX
YTJIOB JIByTPaHHOIO yIia

67

[lepneHUKyISpHBIE IUIOCKOCTH.
CBoiicTBa B3aUMHO MEPIEHIUKYISAPHBIX
IUTOCKOCTEH

68

[TpusHak neprneHaUKyIIPHOCTH
IIJIOCKOCTEH; TeopeMa 0 NpsAMOn
nepecedeH s ABYX MIIOCKOCTeH




NEPNECHANUKYIAPHBIX TpCTLefI IIJIOCKOCTH

69

ITpssMOYTOJIBHBII HapajuIeNenunes; Kyo;
U3MEpEHHsI, CBOMCTBA NMPSMOYTOIEHOTO
HapaJulesenuresa

70

TeopeMa 0 JyaroHalii npsMoyroJbHoro
napamuienenurena u ciaeacTBue u3 HeE

71

CTepCOMeTpI/I‘IeCKI/Ie U IPpUKIJIAJHBIC
3a1a4yi, CBA3aHHbBIC CO B3AaMMHBIM
PaCIoJIOKEHHUEM NTPSAMBIX U IJIOCKOCTH

72

IToBTOpEeHNE: CKPEIINBAIOIINECS IIPSIMBbIE,
HapaJuiebHbIe IUIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHKAX

73

Hapa napajiie/ibHbIX IUIOCKOCTEN Ha
CKpEIIUBAIOUINXCA MPAMBIX, paCCTOSIHUE
MEXKIY CKpEIIMBAOIIMMHUCS IIPAMBIMU B
MPOCTBIX CUTYyallUsAX

74

PaccTosiHuE OT TOYKH 10 IMIOCKOCTH,
PacCTosIHUE OT HpHMOﬁ J10 IJIOCKOCTHU

75

Brrunciienne paccTosiHUI MeXLy
CKPEIIMBAIOMINMUCS HPSIMBIMH C
MOMOIIBIO TTEPIEHIMKYISIPHOH MIIOCKOCTH

76

TpéxrpaHHblil yroJ1, HepaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema [Tugaropa,
TEOpeMbl KOCUHYCOB M CUHYCOB JJIst
TPEXTPAHHOTO yriia

77

DJeMeHTHI cheprUIecKOil TeOMETPHH
Teo/e3MIecKue JINHIN Ha 3emiie

78

KonrponbHas pabota "Yribl n




paccrosiHus"

Cucremaruzanus 3HaHu# "MHOrorpaHHuK

79 " 1
U €rO0 AJIEMEHTHI

80 [Mupamupa. Bugs! nupamun. [lpaBunibHas 1
nupaMuia

81 IMpusma. IIpsiMast ¥ HaKJIOHHAsI IPU3MBL. 1
ITpaBunpHas npuzma

82 [Ipsimoit mapannenenunen, 1
IPSAMOYTOJIbHBIH Mapaienenumnes, Kyo

83 Brinykibsle MHOrorpanHuku. Teopema 1
Diinepa
Beinyxiisie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuibHbIE U TONYIPaBUIbHbIE 1
MHOTOIpaHHUKHU

85 KonTponsHas paboTa "MHOrorpaHHUKY" 1

86 INonsTHE BEekTOpa HA INIOCKOCTH U B 1
IPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1

88 Pa3HoCTh BEKTOPOB 1

89 [paBuno napamenenumnena 1

90 VYMHOKEHHE BEKTOpa Ha YUCIIO 1
PaznoxeHne BekTopa 1o 6asncy Tpéx

91 BEKTOPOB, HE JISKAIINX B OJTHOM 1
IUIOCKOCTH

92 CkansipHOE IPOU3BEICHHE 1

93 Beraucnenue yriia Mexay BEKTOpaMU B 1

MPOCTPAHCTBE




94 [pocreiimme 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
96 [pocrteiiume 3a1a4u ¢ BEKTOpaMi 1
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
98 O06o0011eHe U cUCTeMaTH3aLus 3HaHUH 1
99 O0600uIeHe 1 cucTeMaTH3alus 3HAaHUH 1
100 HroroBast KOHTpOJIbHAS padoTa 1
101 HroroBast koHTpoJibHAsI paboTa 1
102 O0001eHrE U CUCTEMATH3AIIAS 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 102




11 KJIACC

KounuecTBo yacos DJIeKTPOHHBIE
Jara nugpoBbie
Nen/m | Tema ypoka Konrtpoabubie | IlpakTnyeckue
Bcero u3yuyeHusi | oOpa3oBaTelibHbIE
padoTsl padoThI
pecypcbl
1 IloBTopenue Tems! "KoopauHatsl BeKTopa 1
HAa IJIOCKOCTH U B IpOCTpaHcTBe"
2 IoBTopenue Tems! "CxanspHoe 1
MPOU3BE/IEHUE BEKTOPOB"
3 IToBTopenue Tems! "Beruncnenune yrna 1
MEX]ly BEKTOpPaMH B IPOCTpaHcTBE"”
4 IToBTOpenue Tems! "YpaBHEHHE IPSIMOH, 1
MpOXOAsILei Yepe3 JBe TOUKu"
5 YpaBHEHUE MIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHE IIOCKOCTH B OTPE3Kax
6 YpaBHEHHUE MIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IIOCKOCTH B OTPE3Kax
7 BexToproe nponsseneHue 1
8 JIuneiinple HEpaBEHCTBa, TUHEITHOE 1
MPOrpaMMHUPOBaHHE
9 JIuneiiHbIe HEpaBEHCTBA, JIMHEITHOE 1
TIpOTrpaMMHpPOBaHHE
10 AHaTUTHYECKHE METOJIBI pacuéra yria 1
MEX/y TPSIMBIMUA B MHOTOTPaHHHUKAX
1 AHanMTHYECKHEe METOJIbl pacyéra yriia 1
MEXy MIOCKOCTSIMH B MHOTOTpaHHHUKaX
12 dopMmyrna pacCTOSHUS OT TOUKHU JI0 1




IIJIOCKOCTH B KOOpAMHATax

Haxoxienue pacc*roamxn‘/i OT TOYKH 110

13
IJIOCKOCTH B Ky0Oe

14 Haxosxnenue paccTossHUll OT TOYKHU 10
IJIOCKOCTH B IIPaBUIIbHON NUpaMuzie

15 KonrtponbHnas pabota "AHanutnyeckas
reomerpus’”

16 CeueHHs MHOTOTPaHHUKOB. CTaHIapTHBIE
MHOTOI'PaHHUKU

17 CeueHHst MHOTOTPAaHHHUKOB: METOJI CJIEJJOB
CeueHNsI MHOTOTPAaHHUKOB. CTaHIapTHBIC

18 IUIOCKOCTH, NIepecedeH s IPSIMBIX U
MJIOCKOCTEH

19 INapannensHble IpsIMbIE U IIOCKOCTH:
napajenbHbIe CEYeHUs

20 INapannenpHble IpsIMbIE U IIOCKOCTH:
pacyéT OTHOLICHUH
[NapannensHble IPsIMBIE U INIOCKOCTH:

21 YIIIbI MEXKIY CKPEIIMBAIOLUMHUCS
MIPAMBIMU
[lepnenauKyaspHBIE IPSMBIE U

29 IUIOCKOCTH: CTaHAapPTHBIC Mapbl
TIePIEHIUKYISPHBIX IIIOCKOCTEH U
MIPSMBIX, CHMMETPHU MHOTOIPAaHHUKOB
IepnenaukynaspHbIe IPSMBIE

23 IUTOCKOCTH: TEOPEMa O Tpex
NepIeHIUKYIIPax

24 IlepnenauKyasipHBIE IPSIMBIE U




TUIOCKOCTH. BBIYHCJICHUS JJIMH B
MHOT'OIrpaHHHUKax

25

26

IoBTOpEHHUE: TIOIAIH
MHOTOYTOJIbHUKOB, (QOpMyIbI 1ist
TI0IIaAeH, cooOpakeH st oA00us
IoBTOpeHHUE: TIOImaIH
MHOTOYTOJIbHUKOB, (QOpMYIBI UTst
I0IIaAeH, cooOpakeH st oI00us

27

TloBTOpeHue: miomam
MHOTOYTOJIbHHKOB, (OpMyIBI UTst
I0IIaAeH, cooOpakeH st oa00us

28

Tlnomany ceyeHnit MHOTOTPaHHUKOB:
TUTOMIA/IN TOBEPXHOCTEM, paspe3aHus Ha
4acTH, COOOpaKEHHS 000U

29

Ilowanm ceyeHnit MHOrOrpaHHUKOB!
TUTOMIA/I TOBEPXHOCTEH, paspe3aHus Ha
4acTH, COOOpaKeHHs 0100

30

31

Konrponbhas pabora "[loBropenue:
MHOTOTPaHHHKH, CEYEHUS
MHOTOIPaHHUKOB"

O6bEM Tena. OObeM MPSIMOYTOIBHOTO
TapajulelNiennuesna

32

3amgaun 00 yABOCHHH Ky0a, O KBaJIpaType
Ky0a; O TPHCEKLUH yriia

33

CrepeoMeTpHUecKue 3aJauy, CBSI3aHHBIE C
00BEMOM NPSIMOYTOJILHOTO
TapajutesNienunena

34

Hpnxﬂa}mme 3aJa4yu, CBA3aHHBIC C




BBIYKCIICHHEM 00bEMA IPpAMOYT'OJIBHOTO
napaieenumneaa

35 O0BEM IPSAMOIL TPU3MBI

36 CrepeomMeTpHUecKUe 3aJjaul, CBSI3aHHbIE C
BBIYHCIICHUEM 00BEMOB NPSIMON MPU3MBI

37 IIpuknanuele 3a1a4n, CBS3aHHbIE C
00BEMOM TIPSIMO# TIPU3MBI
Brruncienue 00bEMOB Tel ¢ ITIOMOIILIO

38 omnpezenéHHoro uaTerpana. OobEM
HAaKJIOHHOM NPU3MBI
Brruncienue 00bEMOB Tel ¢ IIOMOLILIO

39 omnpenenéuHoro uHTerpaita. O0bEM
TUpPaMUJIbL

40 dopmyna 06bEMa nupamubl. OTHOIIEHUE
00BbEMOB IHPAMUJ C OOLIHM YIIIOM

a1 Dopmyna 06béma nmupamugsl. OTHOLIEHUE
00BbEMOB IHPAMUJ C OOLIHM YrIIOM

42 CrepeoMeTpHUeCcKUe 3a]Ja4u, CBSI3aHHbIE C
00bEMaMK HAKIIOHHOW IIPU3MBI

43 CrepeoMeTpuyecKUe 3aJa4u, CBI3aHHbIE C
00bEMaMH THPAMUIBI
Ipuknangueie 3anaun o Teme "OO0BEMBI

44 Ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOM
TIPU3MBI

45 Ipuknanueie 3anaun 1o Teme "OO0BEMBL
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMUIB

6 ITpumenenue 00b€M0B. Boruncnenne

pacCcToAHuA N0 NIIOCKOCTHU




Konrtponphas padora "O0bEM

47 R
MHOTOTpaHHHKA
Hunuuapudeckast MOBEPXHOCTS,

48 oOpa3zyrolye HHIMHAPHYECKOH
MOBEPXHOCTH

49 Humuanap. Hpsamoii kpyroBoit numuHIp.
[Inomaap NOBEpXHOCTH LHIHMH]IPA

50 Konnueckas nosepxHocts, oOpazyromime
KOHHUecKoi noBepxHoctH. Konyc

51 CeueHue KOHYca IIIOCKOCTBIO,
MapasuIeNbHOH MII0OCKOCTH OCHOBAHHUS

59 Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 IInomans 6G0KOBOI MOBEPXHOCTH U
TOJTHOM MOBEPXHOCTH KOHYCA

54 IInomans OOKOBOI MOBEPXHOCTH U
0JTHOM MOBEPXHOCTH KOHYCA
CrepeomeTpuyecKue 3aa4u Ha

55 JI0Ka3aTeJIbCTBO U BBIUKMCIICHHE,
MOCTPOCHUEM CEYCHUI NMIMHIPA, KOHYyCca
CrepeomeTpHyecKue 3a1a4u Ha

56 JI0Ka3aTeabCTBO U BBIYUCIICHHE,
MOCTPOCHUEM CEYCHUH UIMHIPA, KOHYyCca

57 IIpukinangueie 3a1a4un, CBs3aHHbIE C
LUJINHAPOM

58 IIpuknangueie 3a1a4u, CBSI3aHHbIC C
LHJIAHAPOM

59 Codepa u map




60

Iepecedyenne cheps! u mapa ¢
wiockocTblo. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bun 1 m3006pakenue mapa

61

62

Ilepeceuenue cdeps! U 1mapa c
miockocThio. Kacanne mapa u cdepsr
IUIOCKOCTHI0. Bun 1 m306pakeHue mapa
VYpasuenue coepsl. [Inomans chepsr u eé
yacren

63

Cummetpust cdepsl U mapa

64

CrepeoMeTpuUecKe 3a1aun Ha
JI0Ka3aTeIbCTBO U BEIYHCIICHUE,
CBsI3aHHEIE cO chepoid U mapom,
MOCTPOCHUEM HX CEUCHUI IIIOCKOCTBIO

65

CrepeoMeTprueCKUEe 3a1aun Ha
JIOKa3aTeIbCTBO U BHIYHUCIICHHUE,
CBsI3aHHEIE cO chepoii U mapom,
MIOCTPOCHUEM HX CEUCHUH INIOCKOCTBIO

66

IMpuknagusle 3a1a4u, CBI3aHHBIE CO
cdepoit u mapom

67

TToBTOpEHHE: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
noxoous

68

Paznuuneie KOM6I/IH8.I_[I/II/I TEJI BpalllCHUA 1
MHOT'OI'paHHHUKOB

69

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaueHus"

70

3anaun o teme "Tena 1 MOBEPXHOCTH
BpameHus"




71

KonrponeHas padora "Tena u
MOBEPXHOCTH BpalleHus"

72

O6béM nHapa. Teopema 06 00bEMe
MPSIMOTO LIWIMHIPA

73

Beruncnenue 00bEMOB Tel ¢ IOMOIIBIO
onpenenéHHoro uaTerpana. OobEM
KOHyca

74

IInowmaayu 60K0BOM U MOJTHOU
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpuUeCKUe 3a/1a9H, CB3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIMJIMH/IPA,
KOHyca

76

IIpuknanusie 3agaun no teme "OO0BEMBI U
IUIOIAIU MTOBEpXHOCTEH Ten"

7

78

79

OO0BEM 1Iapa U MIaPOBOrO CEKTOPA.
Teopema 06 06bEMme mmapa. [Tnomas
cdepol. CrepeoMeTpUUeCcKUe 3a1auH,
CBSI3aHHBIE C BEIYHCIIEHHEM 00BEMOB
1apa, 1apoBOro CerMeHTa 1 apoBOro
CeKTopa

IIpuknanusie 3anaun o teme "OOBEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM I1apa
wiomanpio chepbl. COOTHOLICHHS MEKITY
IUIOIIAIIMH IOBEPXHOCTEH 1 00bEMaMu
HOJOOHBIX TEJ

Tloro6HbIe Tea B MPOCTPAHCTBE.
N3mMenenne o6bEMa pu 1Mo 100UH.
CrepeoMeTpHIeCKUE 3a]]a49H, CBSI3aHHbBIE C




BBEIYHCIICHUEM 00BEMOB Te U IUIOIIAIeH
TTIOBEPXHOCTEN

80

Konrpounbhnas padota "Ilnomanu
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