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INOSACHUTEJBHAS 3AIINCKA

['eomeTpust siBisieTcss OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHETO
oOurero o0pa3zoBaHusl, TaKk Kak 00ECIEeYMBAET BO3MOKHOCTh U3yUYEHHUS AUCIUIUIMH
€CTEeCTBEHHO-HAYYHON HAIPaBICHHOCTH M MPEJIMETOB T'YMAaHUTAPHOIO IIMKJIA.
[Tockonmbky ~ JIOrMYecKOe  MbllIeHHe,  (GopMHUpyeMoe TpU  HU3YYEHUU
00y4aromMUMHCsl MMOHATUIUHBIX OCHOB I€OMETPHUH, MPHU J0KA3aTeIbCTBE TEOPEM U
MOCTPOCHHUM LIETIOYKH JOTUUECKUX YTBEPXKJCHUM MPU PELUICHUH T€OMETPUUYECKUX
3a/Jla4, YMEHHME BBIJIBUTaTh W ONPOBEpPraTh TUIOTE3bl HEMOCPEJICTBEHHO
UCIIOIB3YIOTCSl TIPU PEILICHUH 3aJlady €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
(du3HUecKuX 3aaa4.

Lens ocBoeHus mporpaMmsl yaeOHOro Kypea «l'eomeTpus» Ha yriayOiaeéHHOM
YpOBHE — Pa3BUTHE WHIWBHAYAJIbHBIX CIOCOOHOCTEH OOyJarommuxcs mpu
U3YYEHUU T'€OMETPHUH, KaK COCTABJISIONIEH mpeamMeTHON obnactu «MaTtemaTuka u
nHpOpMaTHKa»  Yepe3  O00ECTeUYeHHEe  BO3MOXKHOCTH  NPHOOPETCHHUS |
UCTIOJIb30BaHUsI OoJjiee TIIyOOKMX TEOMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPO¢eCCHOHATHHOTO
00pa3oBaHus, CBI3aHHOTO C UCIOJIb30BAaHUEM MATEMATUKHU.

[IpuopureTHRIME 3aladaMu Kypca TEOMETPUM Ha YIIIyOJIEHHOM YPOBHE,
PaCIIMPSAIONIMMU U YCHWIMBAIOIINMU Kypc 0a30BOT0 YPOBHSI, SIBJSIFOTCS:

paclIMpeHre NpeICTaBICHUSI O TEOMETPUM KaK YacTH MUPOBOU KYJIbTYpbl U
dbopMupoBaHUE OCO3HAHUS B3aMMOCBSI3U TEOMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (QUTYypax Kak o
BOKHEUIIMX MaTeMaTUYECKUX MOJIEISAX, MO3BOJISIONIMX ONUCHIBATh U H3y4daTh
pa3HbI€ SBJICHUS OKPYKAOLIET0 MUPA, 3HAHUE MTOHATUIHOTO alapara 1o pasaeiy
«CtepeoMeTpus» y4eOHOTO Kypca T€eOMETPHUU;

dbopMupoBaHUE  YMEHHS ~ BIAJeTh  OCHOBHBIMM  TOHSTHUSIMH O
POCTPAHCTBEHHBIX (UTypax UM WX OCHOBHBIMU CBONCTBAMHU, 3HAHHE TEOPEM,
dbopMyn U yMeHUE WX MPUMEHITh, YMEHHUS JIOKa3bIBaTh TEOPEMBbl M HAXOAUTH
HECTaHJApTHBIE CTIOCOOBI PEIICHUS 3a/1aY;

dbopMUpoBaHUE YMEHHUs PACMO3HABATh HA YEpTEkKaX, MOJEISAX U B pPEaIbHOM
MUpPE MHOTOTPAaHHUKM M Te€Ja BpalleHUs, KOHCTPYHPOBATh TI€OMETPUUYECKHUE
MOJIEIIH;

dbopMUpoBaHUE TOHMMAaHUS BO3MOKHOCTH AaKCMOMATUYECKOI'O MOCTPOCHUS
MaTeMaTUYEeCKUX Teopui, (popMUpOBaHHE TOHMMAHHUS POJIU AKCHOMATUKH MIPH
MIPOBEJICHUHU PACCYKICHUM;

dbopMUpoBaHUE yMEHHS BJIaJE€Th METOJaMHU JO0Ka3aTelIbCTB U aJITOPUTMOB
pelieHusi, yMEHUsT UX TPUMEHSTh, MPOBOJAUTH JIOKAa3aTEIbHBIC PACCYXKICHUS B
X0JI€ pelIeHUs CTEPEOMETPUUECKUX 3a/a4 U 3aj1a4 C MPAKTUYECKUM COJEpKaHUEM,
dbopMupoBaHUE TMPEACTABICHUS O HEOOXOJUMOCTH  JOKA3aTelIbCTB  MpH



000CHOBaHUHU MaTEMAaTUUYECKUX YTBEPKJICHUHN U POJIM aKCHOMATHKHU B MTPOBEICHUU
JeTYKTUBHBIX PAaCCyKICHU;

pa3BUTUE M COBEPILICHCTBOBAaHME WHTEJUIEKTYaJIbHBIX UM  TBOPYECKHUX
CIOCOOHOCTEN 00yyarouxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, MCCIIEOBATEIbCKUX
YMEHUH, KpUTUUHOCTH MBIIIJICHUS], UHTEPECa K U3yYEHHUIO T€OMETPUH;

dbopmupoBanue (HyHKIIHMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHHSI PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATUM, OOBEKTOB W
3aKOHOMEPHOCTE B pealbHBIX >KM3HEHHBIX CUTYallMsIX W MPU U3YUECHUU JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEN UM  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEATbHBIX CHUTYallUid, HCCJEI0BAHUS MOCTPOEHHBIX MOJIETEH,
UHTEPIPETALMU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBistoTcsi:  «[IpsiMble W MIOCKOCTH B  MPOCTPAHCTBE,
«MHuororpannukn», «Tena Bpamenus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBMKEHUS! B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HNOHATUSMUY», PENEBAHTHBIMM I'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOyYEHHs B
10-11 kiaccax, OTHOCHTCSI KO BCEM COJIEP>KATENbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpeiensieTcss He  TOJbKO 110
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rofaMm oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoi padboueit
OpOrpaMMBbl, paclpeAeNEéHHBIM MO ToJaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKHUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIuecs
oOpaliajiucb  HEOJHOKPATHO. ODTO MO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
Te€OMETPUYECKUMHU TOHATUSAMHU U HaBBIKAMU TOCIIEA0BATEIBHO U OCTYMATEIBHO, C
cOOJII0/IEHNEM MPUHLMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yYalOmUXCsl, paCIIUpss U yriTyOusis
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3mate  ycnmoBus g auddepeHunanud  o0ydeHHs, TOCTPOCHUs
WHAVNBUAYaTbHBIX O0pa30BaTENbHBIX MpOTrpamMM, OOECIeYuTh  yriayOn€HHOe
U3Y4YECHHE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro npeaMera «MaTtemaTukay;

HNOJrOTOBUTh OOYYAIOIIUXCS K MPOAODKEHUIO H3YYEHHUS MaTEeMaTHKU C
yuétoM BbIOOpa Oynymied npodeccuu, odecrneuuBas MPEEMCTBEHHOCTh MEXKIY
oOmuM 1 podeccuoHaIbHBIM 00pPa30BaHUEM.

Ha wusyuyenue yuebHoro kypca «l'eomerpus» Ha yriayOiaEHHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 gaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeJN).



COJEPKAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsmMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielibHble W CKpelluBarolmuecs mnpsMbie. [Ipu3HaKM CKpelMBarOIIMXCS
npsMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlieIbHbIE
IpsIMBIE B IPOCTPAHCTBE, MAPaJUIENbHOCTh TPEX MPSIMBIX, MAPATIIENBHOCTD MPSIMOM
u 1ockoctu. [lapamnensHoe W UEHTpabHOE MPOECKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajiesbHOW MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXIy NpSMBIMUA B IpOocTpaHCTBe. [lapaninenpHOCTh MIIOCKOCTEN: MapajulebHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE MIPSMBIE B
IPOCTPAHCTBE, MPSAMBIE MNApPAJUICIBHBIE M MEPHEHAMKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O HPSIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (UIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHAMUKYJISAPHOCTA  JIBYX
m1ockocTer. Teopema o TpEX NEePIEeHINKYIIAPaAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY NPSAMOM MU IUIOCKOCTBIO, JABYTPAaHHBIN
yroJj, JUHEWHBIA YroJl ABYTPAHHOIO yria. TpEXTpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpanHuka. [Ipmsma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U TMOJIHAsI MOBEPXHOCTb MPHU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIM — MHapajulesIeNUNe]] W  €ro  CBOWCTBA.
Kparuaiimne mnyTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas Tteopema Iludaropa. I[lupammma: n-yrompHas mupamuia,
npaBuibHas W yceu€HHass nupamuabl. CBoiicTBa p&Gep M OOKOBBIX TIpaHel
IIPaBWIbHOW nUpaMubl. lIpaBriibHbIE MHOTOTpaHHUKU: NPABUJIbHAS NpPU3Ma U



IIpaBUJIbHAS IIMpPaMUJA, IPaBWIbHASA TPEYroJibHAs IMpaMHUIAa W IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadJp,
JNOACKAdIp U UKOCABIP.

Bbruncnenue 51€MEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHalid, YIJbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMON IPHU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOl MOBEPXHOCTH NPSIMON MPU3MBI.
[Inomane OOKOBOM TMOBEPXHOCTM M IOBEPXHOCTH IPABWIBHON MUPAMMIBL,
TeopeMa O IUIOAAU YCEUEHHON ITUPaMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUSi B IIPaBUJIBHOM MHOTOIPDAHHHUKE: CHUMMETPUS
napajuielienunea, CUMMETPUs IPABUIBHBIX IIPU3M, CHUMMETPHUS IPaBUIBHOMN
MPaMU/JIbI.

BekTOpbl 1 KOOPpAUMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W I[POTUBOIIOIOKHO
HaIIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOJKEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOpPA HA YHCIIO.
[TonsaTue xoMIUTaHapHblE BEKTOpHI. [IpU3HAK KOMIUIAHApDHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O pPas3loKEHUM BEKTOpa IO TPEM
HEKOMIUIAHapHbIM  BekTopaM. [IpsAmoyrosbHas  cucremMa  KOOpAWHAT B
npoctpancTBe. KoopanHatel Bektopa. CBsi3b MEXAY KOOPAMHATAMHM BEKTOpA M
KOOpAMHATAMU TOYEK. YTON Mexay BekTopamu. CKalnspHOE NPOU3BEICHHE
BEKTOPOB.

11 KVIACC

TeJia BpaleHust

[TonATHs: UWIMHAPUYECKAs MOBEPXHOCTb, KOHHYECKash IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTedl. Tenma BparieHus:
IJIMHAP, KOHYC, YCeY€HHBI KOHyC, cdepa, map. BszaumHoe pacmonoxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300paxeHue Ten
BpallleHNs Ha IUIOCKOCTH. Pa3BépTka nmnmuiapa u konyca. Cummerpust cdepsl U
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Mapajuienenunena v ciaeactsus u3 He€. OO0bEM mnpaAMon H
HAKJIOHHOM TPU3MBI, WIMHIPA, MUPaAMUAb U KoHyca. OO0BEM ImIapa M MIapoBOTO
CerMeHTa.

KomOuHaiuu Tenm BpaleHuss U MHOTOrpaHHHKOB. [Ipw3ma, BmmcaHHas B
IWUIMHJp, ONHCaHHas okojo uwimHapa. Ilepeceuenne chepsr u mapa ¢
wiockocThio. Kacanme mapa u cdepsl miockocTeio. [loHSATHE MHOTOTrpaHHHKA,



OTIMCAHHOTO OKOJIO c(depbl, cdepbl, BNHCAHHOW B MHOTOIPAHHUK WJIH TEJIO
BpaILICHUS.

[Tnomane MOBEPXHOCTH IWJIMHIpPA, KOHYyCa, IUIOMaas chepbl U e€ JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IMOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpa3zoBanue moao0usi, roMoTeTHs. PelieHne 3agad Ha
IIJIOCKOCTH C UCTIOJIb30BaHUEM CTEPEOMETPUYECKUX METOOB.

[TocTpoenue ceyeHrii MHOTOIPaHHUKOB M T€JI BPALICHUS: CEYEHUS LIWIIMHIpa
(mapaJyienbHO W TMEPICHANKYJSIPHO OCH), CEUYCHHS KOHyca (mapalieiabHble
OCHOBAHUIO U MPOXOAAIIME YEPE3 BEPIIMHY), CEUCHHUS 11apa, METOJIbI MOCTPOCHUS
CEUCHMU: METOJ| CJIEAOB, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIIEH MJIOCKOCTH.

BekTOopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHOe
YMHOXXE€HHE BEKTOpoB. (CBOMCTBa BEKTOPHOTO YyMHOXeHHUs. [IpsMoyrosbHas
cucTeMa KoopauHaT B mpocTtpancTBe. Koopaunatel BekTopa. PasznoxkeHnue BekTopa
no ©Oazucy. KoopJIHWHATHO-BEKTOPHBI METOJA MPU PEHICHUU TE€OMETPUUYECKUX
3a/1ad.

JIBUKeHUs B IPOCTPAHCTBE

JIBxkenus: mpoctpanctBa. OrtoOpakeHus. J[BM>KEHUS U PaBEHCTBO (PUTryp.
O6mme cBoiicTBa JBIWKEHUN. BuIbl JBWXEHUN: MapalliedbHbId TEPEHOC,
LEHTpaJIbHAasl CUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTD TPAXKTAHCKOMW MO3UIIMKM 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIIecTBa,  IPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IporLeayp TpakJaHCKoro oOmiecTBa (BbIOOPBI, ONPOCHI M JIPYroe), YMEHHE
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, CHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUNW HAyKu U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOrO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUH, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(hOPMHPOBAHHOCTh yYMEHHS TPUMEHSITh MaTeMaTUYeCKWe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (370POBOC IHMTAaHHE, COANTAHCHPOBAHHBIM PEKHUM 3aHITHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHITUSAX CIIOPTUBHO-03JJ0POBUTENIBHOMN €SI TENbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymerd mpodeccun u peann3oBbIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIaHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U



caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH MTPAKTUYECKUX 3a]1a4 MATEMaTHIECKON HAMPaBICEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHMMAHHE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TPUMEHEHHE MAaTeMaTUYeCKUX 3HaHMM JUIs pelieHus 3axad B 00JlacTu
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOINECTBEHHOW  NPAKTUKH, ITOHUMaHHUC
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTEMaTUKH W MaTEMaTHYCCKON KyIbTYypOodl KaK CpEICTBOM IIO3HAHHUS MUpa,
TOTOBHOCTh OCYIIECTBJISATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JACSTEIbHOCTD
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBISIBJISITh U XaPAaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKU MATEMaTHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUH MEXJTy TMOHATUSAMH, (DOpMyIUpOBaThH
OTpe/IeSICHHs] TIOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUu(pUKAIIY,
OCHOBAaHMSI 17151 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJIUMOIO aHAIN3a;

BOCIIPHHUMATh,  (OPMYJIUPOBaTh W  TPEOOpPa3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIONEHUAX W YTBEPKACHHSIX, MpEJJIaraTh KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BBIBO/IBI;

BBIOMpaTh crmocod pereHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHHWs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarelbCcKue AeHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIHCKUM HHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJICHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJIEHUs, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHUI;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpATh MH(DOPMAIUIO W3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npeacTaBiIeHUS;

CTPYKTYypUpOBaTh WH(GOPMAIMIO, MPEICTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbopMaIuu o CaMOCTOSITENTHHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
HEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M IUCHMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS IO XOJy PEIICHUS 3a/ayH,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, penlaeMoOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOU CYXKJCHHUS C CYXKICHUSIMH JPYTrUX YYaCTHHUKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOCKTa, CaMOCTOSATEIHLHO BBIOMpPATh (OpMAT BBICTYIUICHHS ¢ Y4ETOM 3aja4
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



COCTaBJIATh IJIaH, aITOPUTM pEIICHUs 3aJlauM, BEIOUpaTh CIOCOO pelieHus ¢
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BapUaHThI PEIICHUN ¢ Y4ETOM HOBOM MH(pOpMauu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

BIaJeTh ~ HABbIKAMU  IIO3HABAaTENbHOM  pedrexkcun Kak  OCO3HaHUs
COBEpIIAEMBIX JECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipolecca MU pe3yibTara peLIeHHs
MaTeMaTUYeCKOM 3a/1auu;

OpEeIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 3aJauu,
BHOCHUTb KOPPEKTUBBI B JIESTEIIbHOCTb HA OCHOBE HOBBIX OOCTOSITEILCTB, JJAaHHBIX,
HalIEHHBIX OLINOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUUHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U KCIOJIb30BaTh MPEUMYILECTBA KOMaHAHOW U MHAMBUAYaJIbHON
paboThl mMpU pEHIeHUH YYeOHbIX 3aJa4, MPUHUMATh 1EJIb COBMECTHOMU
NEeSTENbHOCTH, TUJIAHUPOBATH OPraHU3alMI0 COBMECTHON palOoThl, pachpeneisiTh
BUJIbI palOT, JIOroBapuBaThbCs, OOCYXAAaTh TPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (popMax paboThl (00CYXIEeHHS, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOU JEWUCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CHPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

e CBOOOJIHO OIEpUPOBATh OCHOBHBIMU MOHATUAMH CTEPEOMETPUU IPHU
pELIEeHNH 3a7a4 ¥ IPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM;

e TIPUMEHATH AKCHOMBI CTEPEOMETPUHU U CIEACTBUSA U3 HUX IIPU PELICHUHU
Tr€OMETPUYECKUX 3a/1a4;

e KJaccuUIUPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3AHHBIMM C yIJIaMd B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B IPOCTPAHCTBE, MEXAY NPSIMOU U
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJIHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (TIpH3Ma,
nUpaMua, IPsIMOYTOJIbHBIN Tapajuiesenune, Kyo);

e KJIAaCCH(PUIUPOBATH  MHOTOTPAHHHWKH, BBIOMpas  OCHOBAaHMS  JIs
KJ1accupuKaIum;

e CBOOOJIHO  OMNEPUPOBATH TOHATHSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napasuiesibHOE, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
IPOEKTHUpPOBaHKE (UTYP HA TIIOCKOCTb, BBIMOJIHATH M300pakeHust puryp
Ha IJIOCKOCTH;

e CTPOUTH CEYECHHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMCJISITH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (TIpu3Ma,
NUpaMKIa), TEOMETPUUECKUX TeJl C MPUMEHEHUEM HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHITHUSIMU: CHMMETPHS B MPOCTPAHCTBE, IIEHTD,
OCh M IUIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
durypsr;

e CBOOOJHO OINEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBITNIOJIHATH JACHCTBUS HaJl BEKTOPAMH;

e pewmiaTh 3aJadyd Ha JOKAa3aTebCTBO MAaTEMaTHYECKUX OTHOLUEHUH U
HaxO0XXJICHUE TECOMETPUYECKUX BEJIMYMH, MPUMEHSISI U3BECTHBIE METOJIbI
MIPU PEIICHUU MaTEMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CpPEACTBA U  JJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e WU3BIICKATh, MPEOOPa30BBIBATH WU HUHTEPHPETUPOBATH HUHPOPMAILUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUTypax, MPEACTABICHHYI0 Ha
YyepTekax U pUCYHKax;

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHaJM3UPOBATh PEaJbHbIE CUTyallMH, MPUMEHATh U3YUYEHHBIC MOHATHUS B
mpolecce TMOMCKAa PELIeHUS MaTeMaTH4eckd  CcopMyIMpOBaHHOU
npoOJieMbl, MOJEIUPOBATH PEAJIbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUU,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIENM C MCIOJIB30BAHUEM T€OMETPUUYECKUX
MOHSATUN M TEOpeM, ammapara aareOpbl, periarh MPaKTHUYECKHE 3a/1aqd,
CBSI3aHHBIE C HAXO0XKJIECHUEM I€OMETPUUYECKUX BEJIMYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX OJTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM 4acTH GyHIaMEHTA PA3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCs:



CBOOOJIHO ONEPUPOBATh IMOHSATUSMH, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKONM U c(hepudyecKkor TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
NOJIyYEHUS,

ONEPUPOBATH MOHITUSIMHU, CBSI3aHHBIMU C TEJIaMU BPAICHUS: HWIUHIIPOM,
KOHYCOM, c(hepoil 1 mapom;

pacmo3HaBaTh Tejia BpalieHus (UWIUHApP, KOHYC, cdepa u map) u
OOBSICHATH CIIOCOOBI TTOJTYYECHHS TeJl BPaIlCHUS;

KJIacCU(UIIMPOBATH B3aMMHOE PACIIOIOkKEHUE C(hephl U MITOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUuEM (HopMyIT;

CBOOOJIHO OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMH C KOMOMHAIIMSIMU Te
BpallleHWs] 1 MHOIOTPaHHUKOB: MHOT'OIPAHHUK, BIMCAaHHBIA B cdhepy U
OMHCaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalllCHMUS;

BBIYHCIISATh COOTHOILLIEHUS MEXY TUIOLAAsIMU MOBEPXHOCTEW U 00bEMaMuU
I10JTIOOHBIX TEI;

n300pakaTh M3ydaemble (UTYPbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TeJl BPAICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HH(POpPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKax;

CBOOOJHO ONIEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIINIOJIHATH OINEpalii HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKApPTOBOW CUCTEME KOOPIMHAT;
penarb reOMETPUYECKHE 3a/1a4M Ha BBIYMCICHUE YIJIOB MEXAY NPSIMbIMU
U IUJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUA OT TOYKM JIO IUIOCKOCTH, B
L[E€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/A MPU PEIICHHH;
CBOOOJHO ONEPHUPOBATh MOHATHIMH, CBSI3aHHBIMA C JBHKEHHEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KECHUU;

BBIMIOJHATh HM300paK€HHUsS MHOTOTPAHHUKOB M TeJ BpALEHUS TpU
MMApAJUICIIBHOM  T[EPEHOCE, LEHTPAIBHOM CHMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IIPU IIOBOPOTE BOKPYT MPsIMOM, TpeoOpazoBaHus o 100us;
CTPOUThH CEYEHHs MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEYEHUs LWJINHIpA
(mapauiesnbHO M NEPIEHIUKYJIISIPHO OCH), CEUCHHS KOHYca (TapajiesibHbIe
OCHOBAHMIO ¥ IIPOXOJSAIIME YEPE3 BEPILINHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHUW: METOJ CIIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIIOCKOCTH;



JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKICHUS;
MPUMEHSATh TeoMeTpuueckre (akTbl IS PEHICHHUS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIArarluX HECKOJIbKO IIArOB pPELICHUs, €CIHU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOM (hopMme;

pelmarb 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLICHUH U
HAXOXKJICHUE TEOMETPUUYECKUX BEIINYMH;

MPUMEHSATh MPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1aY;

MPUMEHATh  IOJIYYCHHbICE  3HAaHUA HA  MNPAKTUKE:  CPAaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYAllMU, IPUMEHSITh U3yUYECHHbIC
MOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE IIOMCKA  PEIICHUSA
MaTeMaTH4eCcKu  CPOPMYJIUPOBAHHOMW  MPOOJIEMBbI,  MOJCIUPOBATH
pealIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPUM, HUCCIIEIOBATh MOCTPOCHHBIC
MOJIEJIM C MCIIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTHYECKUE 3a/auyd, CBSI3aHHBIE C
HAXOXJICHUEM I'€OMETPUYECKUX BEJINYNH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX ATalax pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM 4yacTu (pyHIaMEHTa pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
n/n NMporpamMmsblI Bcero Kontpoanueie | Mpakruteckue o0pa3oBaTtejibHbIE
padoThI padoThI pecypen
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anmMHoe pacrionoxeHue npsMbIxX B 6 1
IPOCTPAHCTBE
3 [TapannensHOCTh NPSAMBIX U IUNIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneHz[mfyﬂﬂpHOCTb HPSMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBToPeHHe, 0000111eHNE U CUCTEMATU3ALMS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undpoBbIe
Ne i/ P Konrpoasnsie | IlpakTnyeckue (1upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHue, 06001IeHNE U 15 1
cUCTEMaTH3aIns 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tema BpameHus 24
5 [Tmomam moBEPXHOCTH U 00BEMBI 9 1
KPYTJIBIX TeJT
6 JIBmxeHust 5 1
7 [ToBTOpEHME, o6o6meH%e u 17 9
CUCTEMAaTH3aIHs 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTpoibHbIe
padoTbI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHbIE NpaBUIIa U300paXKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajlieIbHbIX
IpSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA

[lonsTHA cTepeoMeTprn: TOUKA, IpsMas,
IUIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIC
npaBuia U300paKEeHHsI Ha PUCYHKE
IJIOCKOCTH, NapaJJICIBbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsiTua: nepecekaronIrecs mIOCKOCTH,
NepeceKaroIrecs IpsMas 1 IIOCKOCTh;
MOJTYTIPOCTPAHCTBO

[ToasTus: MEPECCKAOIMNECA ITIIOCKOCTH,
MEepeCCKaAromUecs nmpsamMad U MmiIOCKOCTD,
MMOJIynpoCTpaHCTBO

MHororpaHHUKH, H300paKeHUE
MPOCTEHUIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOMUX 00HEKTOB

MHororpaHHuKH, U300pakeHNE
NPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOUINX 00bEKTOB

AXCHOMEI CTCPCOMCTPHU U IICPBLIC




CICACTBUA N3 HUX

AXCHOMEI CTCPCOMCTPUHU U TICPBLIC
CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus n3 HuX. CriocoOb!I 3aJaHus
MPSMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaYeHHs MPSMBIX U TIIOCKOCTEN

10

N3o0paxenune cedeHunit mupamMuabl, Kyoa u
NIPU3MBI, KOTOpPBIE MTPOXOAAT Yepe3 MX
pé6pa. N3o0pakeHune nepeceueHus
MOJTyYEHHBIX TIIOCKOCTeN. PackpamBanue
MIOCTPOCHHBIX CEYCHUN PA3HBIMH I[BETAMHU

11

N300pakeHre ceueHni MUpaMuibl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
p€bpa. N3o0pakeHne nepeceyeHus
HOJIYYCHHBIX IJIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMU LIBETAMU

12

N3o06paxenue cedeHuii nupamuabl, kKyba u
IPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
pEOpa. N300pakeHne rnepeceycHus
MOJIYYEHHBIX IJI0CKOcTel. PackpammBanue
IIOCTPOEHHBIX CEUEHUH Pa3HBIMU I[BETAMU

13

N3o0pakeHne ceueHuil mupaMupl, Kyoa u
IPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
pé6pa. N3o0pakeHune nepeceueHus
IIOJIY4EHHBIX IUIOCKOCTeN. PackpammBanue
HOCTPOCHHBIX CEYCHUN PAa3HBIMU L[BETAMU

14

MeTton cnenoB Ui IOCTPOEHUSI CEYEHUM




15

Meron cnefoB sl TOCTPOEHUS CEYEHU M.
CaoiicTBa nepeceyeHnii MpsIMbIX U
MIJIOCKOCTEN

16

Mertop cies10B AJIst TIOCTPOCHUS CEUSHHH.
CBolicTBa niepece4eHnil MPSIMBIX U
IJIOCKOCTEN

17

[TocTpoeHue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTemeﬁ H 3aI1MCh 111aroB
MOCTPOCHUS

18

[TocTpoenue ceueHuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTemeﬁ " 3aI1MCh HI1aroB
MOCTPOCHUS

19

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEHN U 3aMUCh IAaroB
IIOCTPOCHUS

20

[MocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
IIOCTPOCHUS

21

[ToBTOpenue nnanumerpun: Teopema o
IPONOPIIMOHATBHBIX oTpe3kax. [Togodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mranumerpuun: Teopema
Menenas. PacdeTsl B ceUeHHAX HA
BBIHOCHBIX uepTexax. Mcropus pa3Butus
TJIAHUMETPHUH U CTEPEOMETPHUH




23

KontponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHoe pacronokeHue npsMbIX B
npoctpancTBe. CKpelmmBaromuecs
npsmsle. [IpusHaky ckperuBaromumxcs
npsaMeix. [lapamiensHble npsMble B
MIPOCTPAHCTBE

25

Teopema o CyllleCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMON IapaJuIeIbHOM
JAHHOW NPSAMOU, IPOXOAAILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAILeH HA JaHHON
npsMoi. Jlemma o nepeceuenun
NapaJuIEIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapannensHOCTb Tpex NpsAMbIX. Teopema o
TPEX MapajuIeNbHbIX NPsAMBIX. TeopeMa o
CKPEILMBAIOIINXCS MPSAMBIX

27

[TapannenpsHOE TPOEKTHPOBAHUE.
OcHOBHBIE CBOWCTBA NApAIEIBLHOTO
npoekTupoBanus. M3o0paxeHue pasHbIx
¢buryp B napajiesbHON NPOEeKINN

28

lenTpanbHas mpoekuus. YToiu ¢
COHAIIPABJICHHBIMU CTOPOHAMHU. YTOII
MEXIY NPSAMbIMU

29

3aauy Ha 10Ka3aTeabCTBO U
UCCIIEI0BAHUE, CBS3aHHBIC C
PacIoIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapamuIenbHOCTh NPSIMON U
IIJIOCKOCTH B npocTpaHcTse. [Ipru3nak
NapauIeIbHOCTH MPSAMOM U IIJIOCKOCTH.




CBolicTBa napajiebHOCTH NPSMOM U
IUIOCKOCTH

31

I'eomeTprueckue 3a1aun Ha BEIYUCICHUE U
JIOKA3aTeNIbCTBO, CBS3aHHBIE C
N1apaJUIEIbHOCTBIO IIPSIMBIX U IJIOCKOCTEH
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapajuiesIbHOr 0 Apyrou npsmou. Pacuér
OTHOILIEHU I

33

[TapannensHas IpoOeKIUs, IPUMEHEHUE
JUTSL TIOCTPOCHUS CCUCHHI Ky0a H
napayenenuneaa. CBoicTBa
napasuieJienue1a ¥ mpu3Mbl

34

HapaHHCHBHBIC IIJIOCKOCTH. HpI/I3HaKI/I
napaiCIbHOCTU IBYX IUIOCKOCTEH

35

Teopema o mapannenbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH, TTPOX OISAIIEH
yepe3 TOUKY, He MPUHAJIEKAIIYIO TaHHON
IUIOCKOCTH U CIEJICTBUS U3 Hee

36

CBoiicTBa napasuieNbHbIX INIOCKOCTEN: O
NapaJlyIeIbHOCTHU MPSAMBIX ITEpeceYeHUs
P MIEPECEUECHNUH IBYX MAPATIIENbHBIX
IJIOCKOCTEN TPEThEM

37

CpoiicTBa napajieabHBIX IIIOCKOCTEH: 00
OTpe3Kax NapajjieabHbIX MPSIMBIX,
3aKJIFOUEHHBIX MEXK]y MapajliieIbHbIMU
IUIOCKOCTSIMM; O IIEPECEUEHNHN MTPSIMOM C
JBYMs TapaJljIeIbHBIMU MJIOCKOCTSIMU




38

[ToBTopenue: Teopema [Tudaropa na
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOT O TPEYT OJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYT'OJIBLHOTO
napaenenunena

41

Brrurcnenue UIMH OTPE3KOB B KyOe U
IPSMOYTOJIBHOM MapajlieIeunene

42

[leprieH IUKYISAPHOCTD IPSAMOMN U
1ockocTH. [Tpusnak
NEPHEHANKYJIAPHOCTH IPSIMOU U
IIJIOCKOCTH

43

[IeprieH IUKYISIPHOCTD IPSAMOM U
1ockocTy. ITpusnak
NEPHEHANKYIPHOCTH IPSIMOU U
IIJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOU, IPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIECHINKYIISIPHON K ITNTIOCKOCTH

45

[I;mockocTH U nepreHINKYISpHBIE UM
IIpSIMBIE B MHOTOI'PaHHUKAX

46

[1;1ocKOCTH M NEPIIECHAUKYIISPHBIE UM
IIPSIMBbIE B MHOI'OTpaHHUKAaX

47

[leprienAuKynsip ¥ HAKJIOHHAS.
[TocTpoeHune nepneHuKyspa U3 TOYKH Ha

IPSIMYIO

48

[leprieHIUKYISIp M HAKJIOHHAS.




[TocTpoenune nepneHaUKYIsIpa U3 TOUYKU HA
IPSIMYIO

Teopema o TpEX meprneHIuKyIsIpax

49
(npsiMast u oOpartHas)

50 Teopema o TpEX neprneHaAnKyIsIpax
(mpsimast 1 oOpaTHast)

51 Yron Mexay CKpenmBarOIUMUCS
OpSMBIMU
[Torck nepneHAnKyISpHBIX TPIMBIX C

52 TTOMOIITBIO TIEPIICHIUKYISIPHBIX
IIJIOCKOCTEN

53 OproroHaibHOE MTPOSKTHPOBAHNE
[TocTpoenue ceueHuit Kyoa, MPU3MBI,

o4 IIPaBUJILHOM MUPAMUJIBI C IIOMOILBIO
OpPTOr OHAJILHOM MPOEKLINU
[TocTpoenue ceuenuit kyoa, mpu3Msl,

55 IPaBUIBHOM NMUPaMUBI C TOMOLIBIO
OpPTOTr OHAJIBHOW MPOEKIIUH
CumMeTpust B IPOCTPaHCTBE

56 OTHOCHUTEJBHO I10cKocTH. [liockoctn
CUMMETpPUI B MHOTOTpaHHUKaX

57 [Ipu3Hak nepneHuKyIIpHOCTH MPSIMOHN U
IIJIOCKOCTH KaK CJIEJICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOIpaHHUKH. Pacuér
paccTOsSHUM OT TOYKHU JI0 MIIOCKOCTH

59 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
paccTOSHUM OT TOYKH J0 INIOCKOCTH

60 CriocoObl OMMYCTHTDH NEPIIECHANKYISPHIL:




CUMMETpHUS, CABUT TOYKHU I10
napasuieIbHON IpsMoin

61

CaBur no HenapauieJIbHOW MpsiMOH,
WU3MEHEHUE PACCTOSHUN

62

Kontponbnas padora "B3anmnoe
pacIoN0KEHUE MPAMBIX U INTIOCKOCTEN B
npocTpaHcTse"

63

[ToBTOpEHUE: yroa MEeKIy NPSIMbIMU Ha
TUTOCKOCTH, TPUTOHOMETPHS B
IPOU3BOJILHOM TPEYroJbHUKE, TeOpeMa
KOCHHYCOB

64

[loBTOpEHME: Yyron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IPOCTPAHCTBE

65

I'eomerpuyeckne METObI BHIYMCIICHHS
yrila MeXAy IPsIMBIMU B MHOTOIPaHHHUKAX

66

JIByrpanHbIil yron. CBOWCTBO JIMHEHHBIX
YIJI0B ABYTPAaHHOI'O yIJjia

67

[lepnien nukynsipubie iockoct. CBOMCTBA
B3aMMHO MEePIEHANKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHMKyJIIpHOCTU
IJIOCKOCTEM; TeOpeEMa O MPAMON
IIEPECEUCHHUS IBYX IUIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPETHEHN MIOCKOCTU

69

[IpsimoyronbHbIM napaienenunesn; Kyo;
U3MEpPEHUs], CBOMCTBA MPSAMOYT OJIBHOI'O
napasuiejenunena

70

Teopema 0 n1raroHany NpsAMOYTOJIbHOTO




napaiejaenumneaa u CJICACTBUC U3 Hee

71

CTCpCOMCTpI/I‘-IeCKI/Ie " NPUKIIaIHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOIOKCHHUEM NIPSAMBIX U IIJIOCKOCTH

72

[ToBTOpEHME: CKpEMMBAIOIINUECS MTPSMEBIE,
napajijieIbHbIE MJIOCKOCTH B CTaHAAPTHBIX
MHOT'OTPaHHHUKaX

73

[Tapa mapanienbHbIX IUIOCKOCTEH Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSHUE
MEXIY CKPEUIUBAIOIIMMHUCS TIPSIMBIMH B
MPOCTBIX CUTYALUIX

74

PaccrosHue ot TOUKHU 10 IIITOCKOCTH,
pacCTOAHHUEC OT HpHMOﬁ J0 IINIOCKOCTHU

75

Beruncnenue pacCTosHUN MEXIY
CKPELIMBAIOIIHUMHUCS NPSIMBIMHU C
IIOMOLIBIO IIEPIIEHIUKYIISAPHON INIOCKOCTH

76

TpéXrpaHHblid yroi, HEpaBeHCTBa IS
TpexrpaHHbIx yriaoB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIsl
TPEXTPAHHOIO yria

77

DNeMEeHTHI CPEPUICCKON TeOMETPHH:
reoie3snYeCKUe JIMHUU Ha 3eMIIE

78

Kontponbnas padora "Yrisl u
paccTostHuS "

79

Cucremartuszanus 3HaHui "MHOrorpaHHuK
U €70 JIEMEHTHI"

80

[Tupamuna. Buasl nupamua. [IpaBunbHas
nipamMua




[Tpusma. IpsimMast 1 HaKIIOHHASI IPU3MBI.

81 1
[IpaBunpHas npuzma

82 [Ipsimoit mapayienenunes, 1
IPSMOYTOJIHBIN TapayieNienuIe]], Kyo

83 Brimykitbie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykiibie MHOTOrpanHuKH. Teopema

84 Oitnepa. [IpaBuibHbIE U TONTYIPABUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonTtponbhas padora "MHororpaHHuku" 1

86 [TonsTre BeKTOpa Ha IVIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocth BekTOpOB 1

89 [IpaBuiio mapamenenurena 1

90 YMHO)K€EHNE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JICXKAITUX B OJHOU 1
TUIOCKOCTH

92 CkansipHOE TIPOU3BEICHUE 1

03 Brranciienue yriia Mexry BEKTOpaMH B 1
IPOCTPAHCTBE

94 [pocreiimme 3a1a4m ¢ BEKTOpaMH 1

95 [pocreiimme 3a1a4m ¢ BEKTOpaMH 1

96 [pocreiimme 3a1a4m ¢ BEKTOpaMH 1

97 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

98 O0001IeHre 1 cucTeMaTu3alus 3HaHui 1




99 O06o0menre u cucreMaTH3alus 3HaHu! 1
100 HToroBast KoHTposbHAs paboTa 1
101 Hrorosas xonTponbHas pabota 1
102 O0o001IeHre U cucTeMaTH3aIus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Hara nudposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero U3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue Tems! "KoopauHaTsl BEKTOpa 1
Ha TJIOCKOCTH U B MPOCTPaHCTBE"
5 [ToBTOpenue Temsl "CkansipHoe 1
IIPOU3BE/IEHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Bpluncienue yria 1
MEX]ly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpeHue TeMsbl "Y paBHEHUE NIPSIMOH, 1
MPOXOJAIIEH Yyepe3 IBE TOUKU"
5 VYpaBHEHME IIJIOCKOCTH, HOpPMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHeHUE IOCKOCTH, HOPMAaJb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npoussenenue 1
8 JIuHeliHbIe HEpaBEHCTBA, TMHEHOE 1
IPOrpaMMHUpPOBaHUE
9 JIuHeliHble HEPABEHCTBA, JIMHEMHOE 1
IpOrpaMMHUpPOBaHHE
10 AHanuTHyeCcKue METOBI pacuéra yria 1
MEXY IPSIMBbIMUA B MHOT' OT pAaHHHUKAX
11 AHaIuTHYECKUE METO/IbI pacyéra yria 1
MEX]y MIIOCKOCTSIMU B MHOTOTpaHHHKaX
12 dopMmyiia pacCTOSIHUSA OT TOYKHU 10 1




IJIOCKOCTHU B KOOpAHWHATaxX

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH OO0

13
MJIOCKOCTH B KyOe

14 Haxoxenue pacCcTOsIHUM OT TOYKH J10
TUIOCKOCTH B MPaBUIILHON TUPAMU/IE

15 KonTtponbHas pabora "AHanuTudeckas
reomeTpus"

16 CeueHHsI MHOTOTPaHHUKOB: CTaH/IaPTHBIC
MHOTOTPAaHHUKHU

17 CedeHMsI MHOTOT'PaHHUKOB: METOJ] CJIEA0B
CedeHHsI MHOTOTPAaHHUKOB: CTaHIapPTHHIE

18 MJIOCKOCTH, TIepeceyeHus MPSIMbIX U
IIJIOCKOCTEN

19 [TapannenpHble TPSIMBbIE U TITIOCKOCTHU
napauIeTbHbIC CEUCHHUS

20 [TapamiensHbIC TIPSIMBIE W TITIOCKOCTH
pPacyET OTHOLIEHUN
[TapamienbHbIC TIPSIMBIE U TNTOCKOCTH

21 YIJIbI MEXKTY CKPELIUBAIOLUMUCS
PSIMBIMU
[lepnieHiuKynsgpHbIE TPSIMbIE U

29 TJIOCKOCTH: CTaHJaPTHBIC Maphl
MePIEeHIUKYISPHBIX TTOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOTPAaHHHKOB
[leprnieniuKynsapHbIEC TPSIMbIE U

23 TJIOCKOCTH: TEOpeMa O TPEeX
MEPIICHIUKYIIIpax

24 [TeprieHIUKYIIIPHBIC TIPSIMBIC U




IJIOCKOCTH ! BBIYUCIICHUA JJIMH B
MHOTI'OI'paHHUKax

25

[ToBTOpEHME: MIOIIAIH
MHOTOYTOJTbHUKOB, (DOPMYITBI JJTsI
TIoMIaIeH, COOOpakeHUs MO100us

26

IToBTOpEHME: MIIOIanH
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI JUIS
TJI0MIAAeH, COOOpaXkeHUsI MOA00us

27

[ToBTOpEHue: miomanu
MHOTOYT OJIbBHUKOB, (DOPMYITBI JJIsI
TIoMIa e, coOOOpakeHus Mo100us

28

[Tnomanu ceyeHnit MHOTOTPAHHUKOB:
IUJIOIIA/IU TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUs MOA00us

29

[Tnommamu cedeHnii MHOTNOTPAaHHHUKOB:
TUIOIIA U TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

Kontponbnas padora "[loBTopenue:
MHOI'OI'paHHHUKH, CEUCHMUSI
MHOTI'OTpaHHUKOB"

31

O06BéM Tema. O0BEM MPSIMOYTOIBHOT O
napaJuieNenuresa

32

3agauun 00 yIBOSHHHM Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIMHU yriia

33

CrepeomeTpuyecKue 3a7auu, CBI3aHHBIE C
00BEMOM TIPSIMOYTOJIBHOT'O
napaienenumnena

34

[IpuknagHbie 3aa4u, CBSI3aHHBIE C




BBIUHCIICHHEM 00BbEMa MpsAMOYT'OJIbHOT'O
napaujiciIcimicaa

35 OO0BEM TIPSIMOI TPU3MBI

36 CrepeomMeTpUUeCKHE 3a]1a4H, CBI3aHHbBIC C
BBIYHCIICHHEM O00BEMOB MPSMOM TPU3MBI

37 [TpuknagHbie 3a1a9n, CBSI3aHHBIE C
00BbEMOM IIPSIMON TPU3MBI
Brrauciaenue 00bEMOB T ¢ IIOMOIILIO

38 ornpenenéHHoro uaTerpana. O0bEm
HaKJIOHHOM MPU3MBI
Brrancienre 00bEMOB TEI ¢ IIOMOIIBIO

39 ornpeaenéaHoro narerpana. Oobpém
MU PAMH/TBI

40 ®opmyna oobéMa nupamuasl. OTHOLICHHE
00BHEMOB MUPAMUJ C OOIIUM YTIIOM

41 dopmyna 06bpéMa mupaMuasl. OTHOILICHHE
00BEMOB MUPAMU/T C OOIIINUM yIIIOM

42 CrepeomeTpuueCcKHe 3a1a4H, CBI3aHHbBIC C
00bEMaMH HAKJIIOHHOW TPU3MBI

43 CrepeomeTpuuecKme 3a1a4H, CBI3aHHBIC C
00BbEMaMH THPAMUIBI
[Tpuknamaeie 3agaun 1mo Teme "OOBEMBI

44 Ten'", CBA3aHHBIC C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3amaun o Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Tpumenenue 00bEMOB. Borunicnenue

pacCTodHuAd 40 IJIOCKOCTH




Kontponbhas padora "O0bEmM

47 |
MHOTI'OTpaHHHKA
[unuHapudeckas MOBEPXHOCTb,

48 00pa3yroIIHe IUITHHIPHICCKOI
MTOBEPXHOCTH

49 unuuap. [Ipsamoin KpyroBou HUIMHAD.
[Tnomans TOBEpXHOCTH IIJIUHIPA

50 Konunueckasi moBepxHOCTb, 00pa3yroniue
KOHHM4YeCcKoM noepxHoctu. Konyc

51 Ceuenne KoHyca MIOCKOCTHIO,
MapasuieIbHON MIIOCKOCTH OCHOBAHUS

59 VYceuénnplil konyc. M3o0paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnommans 60KOBOM TOBEPXHOCTH H
MIOJTHOW MOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOW MOBEPXHOCTU KOHYCa
CrepeoMeTpuyecKkue 3aauu Ha

55 JIOKa3aTeIbCTBO U BLIYUCIIEHHUE,
MOCTPOCHUEM CEUCHUH IUINHIPA, KOHYCa
CrepeomeTpuueckue 3a1a4 Ha

56 JIOKa3aTeJIbCTBO U BHIYHMCIICHHE,
MTOCTPOCHUEM CEUCHUH IUINHIpPA, KOHYCa

57 [Tpuknanueie 3aa4u, CBA3aHHbIE C
[THHIPOM

58 [IpuknagHeie 3a1au, CBSI3aHHBIE C
[UTTHAPOM

59 Cdepa u map




60

[Tepeceuenue cdepsl u mapa ¢
iockoctrio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By 1 n3o6paskenue mapa

61

[Tepeceuenne cdeprl u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bun u n3obpaxenue mapa

62

VYpaBuenue coepsl. [Lnomans chepsl u e€
yacTen

63

CummeTtpus cdepsl U mapa

64

CrepeoMeTpuyecKkue 3aauu Ha
JIOKA3aTeNIbCTBO U BBHIYHCIICHUE,
CBsI3aHHBIE CO CEepol U mapom,
MOCTPOEHUEM MX CEYEHUI MIOCKOCTHIO

65

CrepeoMeTpUYECKHE 3a/1aud Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO c(hepoii U mapom,
MOCTPOCHUEM HX CEYCHHI TUIOCKOCTHIO

66

[Tpuknanueie 3aa4u, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHHME: OKPYKHOCTh Ha IMIIOCKOCTH,
BBIYHUCJIICHUA B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
ox00us

68

Paznuunsnie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OI'PaHHUKOB

69

3anauu o reMe "Tena u moBepxHOCTH
BpaieHus"

70

3agaun o Teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Kontponbnas pabora "Tena u
MOBEPXHOCTH BpaleHus"

72

O06BeéM mumuHApa. Teopema 00 00bEMe
MIPSIMOT'O IIWJTHH]IPA

73

Brruncienne o0ObEMOB TEJI € TTOMOIIBIO
ornpenenéHHoro narerpana. O0bpém
KOHYyCa

74

[Tnomaayu 0OKOBOI U MMOJIHON
MOBEPXHOCTH KOHYCA

75
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