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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBasieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO
oOuiero o0pa3zoBaHusl, TaKk Kak 00€CIEeYMBAET BO3MOKHOCTh U3YUYEHHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAIpPaBJICHHOCTH W MPEAMETOB T'YMAHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIeHHE,  (OpMHpyeMOe  MpU  U3YYEHUH
00y4YarOIIMMHCS TOHATHUIHBIX OCHOB I€OMETPUHU, NIPHU JI0KA3aTEIIbCTBE TEOPEM H
NOCTPOEHUU LIEMIOYKH JIOTUYECKUX YTBEPXKIACHUM MPHU PEIICHUH T€OMETPUUYECKUX
3aJay, YMEHHME BBIJIBUIaTb M ONpPOBEpraTb THMIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl MPU PELICHHH 33/1a4 €CTECTBEHHO-HAYYHOI'O I[MKJIA, B YaCTHOCTH
dusnyeckux 3amad.

Llenp ocBoeHuss mporpaMmbl yd4eOHOro Kypea «l'eomeTpus» Ha yriayOia€éHHOM
YpOBHE — pa3BUTHE HHIMBUIYAIBHBIX CIIOCOOHOCTEH OO0y4aroumxcs mpu
W3YYCHUH TEOMETPHH, KaK COCTABIISIONICH MpeaMeTHON obnactu «MareMaTtuka u
uHpopMaTHKa»  depe3  oOecriedeHHe  BO3MOXKHOCTH  MPHOOpETeHUs |
UCTIOJIb30BaHUsI OoJjiee TIIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPo¢heCcCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopureTHpIMH 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PacIIUPSIOUIMMH U YCUIIUBAIOIUMH Kypc 6a30BOr0 YpOBHS, SIBJISIFOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUM KAaK 4aCTH MHUPOBOM KYJIbTYpPbI U
(opMupOBaHUE OCO3HAHUS B3AUMOCBSI3H FEOMETPUH C OKPYKAIOLIUM MUPOM;

(¢opMupoBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJISIOIIMX ONUCHIBATH U H3y4daTh
pa3HbI€ SBJICHUS OKPYKAKOLIEr0 MUPA, 3HAHUE MOHATHITHOTO almapara o pa3ieiy
«CtepeoMeTpus» y4eOHOro Kypca reOMeTpHUu;

dbopMupoBaHME  YMEHHMS  BJIaJIeTh ~ OCHOBHBIMM  TOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTypax UM MX OCHOBHBIMU CBONCTBAMHU, 3HAHHE TEOPEM,
dbopMyn U yMeHUE WX MPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMBbl U HAXOAUTH
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHMS PACIIO3HABATh HA YEPTEkKaxX, MOJACIAX U B PEabHOM
MUpPE MHOTOIPAaHHUKM M Te€Ja BpalleHUs, KOHCTPYHPOBATH TIE€OMETPUYECKHUE
MOJIEIIH;

dbopMUpoBaHUE TOHMMAaHUS BO3MOXHOCTU AKCMOMATUYECKOI'O MOCTPOEHUS
MaTeMaTUYEeCKUX Teopui, (pOpMUpOBaHHE MOHMMAHHUS POJU AKCUOMATHKHU IPHU
IIPOBEJICHUU PACCYKICHUM;

dbopMupoBaHUE yMEHHS BIaJE€Th METOAaMH J0Ka3aTeNIbCTB M aJTOPUTMOB
pelIeHusl, YMEHUSI WX MPUMEHATh, MPOBOJMUTH J0KA3aTEIbHBIE PACCYXKIACHHS B
XO/JI€ PEILICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIEpKaHUEM,
dopMupoBaHUE TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKa3aTelbCTB  IPH



000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKJICHUH U POJIM aKCHOMATHKHU B MTPOBEICHUU
JeTYKTUBHBIX PAaCCyKICHU;

pa3BUTUE M COBEPILICHCTBOBAaHME WHTEJUIEKTYaJIbHBIX UM  TBOPYECKHUX
CHOCOOHOCTEN 00yyarouuxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, MCCIIEI0BATENIbCKUX
YMEHUN, KpUTUUHOCTH MBIIIJICHUS], UHTEPECA K U3YUEHUIO T€OMETPUH;

dbopmupoBanue (HyHKIIHMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHHSI PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATUM, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYalMsIX W MPU U3YYEHUU APYTHX
yu4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEATbHBIX CHUTYallUid, HCCJEI0BAHUS MOCTPOEHHBIX MOJIETEH,
UHTEPIPETALMU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBisroTcsi:  «lIpsiMble W MIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tena Bpamenus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBMKEHUS! B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HNOHATUSAMUY», PEIEBAHTHBIMM I'€OMETPUU Ha YIIyONEHHOM YpOBHE OOYy4YEeHHS B
10-11 kiaccax, OTHOCHTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4e€OHOro Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpeiensieTcss He  TOJbKO 110
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rofaMm oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHust denepanbHoil paboueit
IpOrpaMMBbl, pPacTpeAeNEHHBIM O ToJaM OOYyYeHHS, CTPYKTypUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIuecs
oOpaliajiucb  HEOJHOKPATHO. ODTO MO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
T€OMETPUYECKUMHU MOHITUSAMH U HaBBIKAMU MOCIIEA0BATENBHO U MOCTYMATEIbHO, C
cOOJII0/IEHNEM MPUHLMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yYalOmUXCsl, paCIIUpss U yriTyOusis
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa Kk U3y4EHHUIO TEOMETPUU Ha yIri1yOIEHHOM YPOBHE MO3BOJISAET:

co3mate ycnmoBus ans  auddepeHunanuu  o0ydeHHUs, TOCTPOCHUs
WHAVNBUAYaTbHBIX O0pa30BaTENbHBIX MpOTrpamMM, OOECIeYuTh  yriayOn€HHOe
U3Y4YECHHE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro npeaMera «MaTtemaTukay;

HOJIrOTOBUTh OOYYAIOIIUXCS K NPOJODKCHHMIO M3YYEHHs] MaTeMaTHKU C
yuétoM BbIOOpa Oynymied npodeccun, obecrieynBasi MPEEMCTBEHHOCTb 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:
AKCMOMBI 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
IpsIMBbIE B POCTPAHCTBE, MapaJUIENbHOCTh TPEX MPSIMBIX, MAPATIIETBHOCTD MPSMON
u 1ockoctu. [lapamnensHoe W UEHTpabHOE MPOECKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajiesbHOW MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXIy NpSAMBIMHA B IIpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: MapajuleIbHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHINKYJIIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O HPSIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (QUrypsl 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 MHOTOTPAHHBIC YIJIBI.
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. llpusma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBAasi U MOJHAsl MOBEPXHOCTb MPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIM — MHapajulesIeNUNe]] W  €ro  CBOWCTBA.
Kparuaiimne mnyTd Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. [lupamupa: n-yrompHas mnupamuiaa,
npaBuibHas W yceu€HHass mnupamuabl. CpoiicTBa pédbep M OOKOBBIX TpaHeil
IIPaBWIbHOW nUpaMubl. lIpaBriibHbIE MHOTOTpaHHUKU: NPABUJIbHAS NpPU3Ma U



IIpaBUJIbHAS IIMpPaMUJA, IPaBWIbHASA TPEYroJibHAs IMpaMHUIAa W IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBWIBHBIX MHOTOIPAHHUKAX: OKTasp,
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 TOBEPXHOCTM M IOBEPXHOCTH MPAaBUIBHOM MIHpaMUbI,
TeopeMa O IUIOAAU YCEUEHHON ITUPaMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUSi B IIPaBUJIBHOM MHOTOIPDAHHHUKE: CHUMMETPUS
napajuielienunea, CUMMETPUs IPAaBUIBHBIX IIPU3M, CHUMMETPUSA I[PABUIBLHOU
UPaMU/IbI.

BekTOpbl 1 KOOPpAUMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W I[POTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOpAMU: CIOKEHUE
Y BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOpPA HA YHCIIO.
[TonsaTue xoMIUTaHapHblE BEKTOpHI. [IpU3HAK KOMIUIAHApDHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenurnena. TeopemMa O Pa3IOkKEHUH 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 BpaleHus

[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. M3o00paxeHue Ten
BpallleHNs Ha IUIOCKOCTH. Pa3BépTka nmnmuiapa u konyca. Cummerpust cdepsl U
mapa.

O0béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Mapajuienenunena v ciaeactsus u3 He€. OO0bEM mnpaAMon H
HAKJIOHHOM TPU3MBI, WIMHIpPA, MUPaAMUAbl U KoHyca. O0BEM mapa M M1apoBOTro
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,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpalICHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyca, Iuiomanabs chepsl U €€ JacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IMOBEPXHOCTEH
nono6ubix Quryp. IlpeobpazoBanue mojobus, romoterus. Pemienue 3amau Ha
IJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPaHHUKOB M TEJ BPAILLEHUS: CEUYECHUS IWJINH]IpA
(mapayéienbHO M NEPHEHAUKYJISPHO OCH), CEYEeHHs KOHyca (MapajuieibHble
OCHOBAHHUIO M MPOXOJAIINE YEPE3 BEPIIMHY), CEUEHUS 1Iapa, METOAbI TOCTPOCHUS
CEUYEHUI: METOJ| CIEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEPEHOCA
CEKyLIEH MIIOCKOCTH.

BekTOopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHOe
YMHOXXE€HUE BEKTOpOB. (CBOWCTBA BEKTOPHOIO YMHOXEHMS. IIpsmoyronbHas
cucTeMa KoopauHaT B mpoctpancTBe. Koopaunatel BekTopa. PasznoxkeHnue BekTopa
no ©Oazucy. KoopJIHWHATHO-BEKTOPHBI METOJA MPU PEHICHUU TE€OMETPUUYECKUX
3a/1ad.

JIBUKeHUs B IPOCTPAHCTBE

JIBwxenust mpoctpanctBa. OTtoOpaxeHus. [[BrkeHUss U paBEeHCTBO (uryp.
O6mme cBoiicTBa JBIWKEHUN. BuIbl JBWXEHUN: MapaljiedbHbIA TEPEeHOC,
LEHTpaJIbHAasl CUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSl» (YTJYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaanckoe BOCIUTAHME:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3ULIUH 00YYaIOIIErocsl KaK aKTUBHOIO U
OTBETCTBEHHOIO  WIEHA  POCCHUHCKOro  OOILIeCTBa,  MPEACTABICHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBJICHUH,
OpoLeayp TpaxAaHCKOTo oOuiecTBa (BBIOOPHI, OMNPOCHl U JIPYroe), yMEHHE
B3aMMO/JICHCTBOBATh C COLMAIBHBIMU HWHCTUTYTAaMHU B COOTBETCTBHM C UX
(GYyHKIUSMH U Ha3HAYECHHEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PAKIAHCKOW UIACHTUYHOCTH, YBOKECHUS K
OPOLUIOMY M HACTOSILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOIICHHE K



JOCTMKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMATUUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTWIKEHHWW B JPYTrUX HayKaX, TEXHOJOTUsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHUE JAYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUH HAyKd U JEATEIbHOCTbIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHE

ACTETUYECKOE OTHOILICHHE K MHpPY, BKIIOYAas 3CTETHKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHUH, pacCyXIeHU, BOCIPUUMYUBOCTh
K MaTeMaTUYECKUM acIieKTaM pa3JInuHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocUTaAHME:

c(OPMHPOBAHHOCTh yYMEHHS TPUMEHSATh MaTEMaTUYECKHE 3HAHUS B
MHTEpECcax 3I0pOBOTo U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (37I0pPOBOE THTaHHE, COATAaHCHPOBAHHBIA PEKUM 3aHITUU U
OTJIbIXa, PEryisipHasi pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHHOMN JAESITEILHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME ILIEHHOCTH TPYAOTOOUs, HHTEpEC K
paziuuHbiM  cepam  TPOPECCUOHATILHOW  JIESITEIbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun U peaqu30BbIBATH COOCTBEHHbBIC JKU3HEHHbBIC IIJIaHBI,
FOTOBHOCTH M CHOCOOHOCTH K  MaTr€éMaTUYeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA TMPOTSHKEHWU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MAaTEeMAaTHUYE€CKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

c(OpPMHPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYPHI, TIOHUMAHWE BIUSHUS
COIIMAJIbHO-PKOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIMAIbHON
Cpenbl, 0CO3HaHUE TJIOOATBPHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OpUCHTAIIUS
HA TIPUMEHCHHE MATeMAaTUYeCKWX 3HAHWA JUIsi pelieHus 3ajad B 00JiacTu
OKpY’)Karolel cpenbl, IUIAHUPOBAHUE TOCTYNKOB M OILIEHKA HUX BO3MOXKHBIX
MOCJIEICTBUM JUISl OKPYXKAIOILEHW CPEbl;

8) HeHHOCTH HAYYHOI0 TO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM ©  OOINECTBEHHOW  MPAKTUKH, TMOHWMAaHUE
MaTEMaTHYECKOM HAayKd KaK cQepbl 4YeIOBEUECKOW NeATETbHOCTH, JTAloOB €&
pa3BUTUA M 3HAYUMOCTH JJI PAa3BUTUS LMBWIM3ALMHU, OBIAJCHUE SA3BIKOM
MaTeMAaTHKd M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MHUPA,



FOTOBHOCTh OCYLIECTBJISATh IMPOCKTHYK) M MCCIEI0BATEIbCKYIO JEATEIbHOCTD
VH]JIUBUYyaJIbHO U B TPYIIIIE.

METANNPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1elCTBUSA

Ba3oBble Jjoruueckue JeMicTBUA:

BBISBJISITH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMaTUUYECKUX
OOBEKTOB, TIOHATWUM, OTHOIICHHH MEXIy TMOHATHAMH, (POpMyIHUpOBaATH
OTIpe/ICJICHHs TIOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(PUKAINH,
OCHOBAHUS JIJ1s1 0000IIEHUS ¥ CPaBHEHUSI, KpUTEPUH TTPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QopMyaupoBaTh W  IPeoOpPa3OBBIBATH  CYXKJICHHS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPECUUS
B (pakTax, JaHHBIX, HAOIIOJICHUSIX M YTBEPKICHUSX, MpejiaraTh KpUTCPUU IJIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

JenaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUeHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO JI0Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHHS U BBIBO/IbI;

BbIOMpaTh crnoco® penieHuss ydeOHOM 3anayu  (CpaBHUBATh HECKOJBKO
BapUaHTOB  peIleHMs, BbIOMpaTh Haubonee MOAXOMAUUMUA € Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKue AeiCTBHUS:

UCIIOJIB30BaTh BOMPOCHI KaK HUCCIAEAOBATEIbCKUNA HHCTPYMEHT IIO3HAHUS,
dbopMynHpoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpOoOIEeMY,
yCTaHABIIMBaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3UIIHI0, MHEHUE;

MPOBOJIUTh CAMOCTOSITENILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEIOBAHUE
110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOT0 00BEKTa, SIBJICHUS, MPOIEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00BEKTaMHU, SIBICHHUSIMU, TPOIECCAMU;

CaMOCTOATENTHFHO (OPMYIHPOBATH OOOOIICHUS W BHIBOJABI IO PE3yIbTaTam
NPOBENEHHOTO  HAOMIONEHUS, WCCIENOBAaHUSA, OIECHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX pe3yJbTaTOB, BEIBOJAOB U 0000IIECHHIA;

POTHO3UPOBATh BO3MOYKHOE pa3BUTHE TMPOLECCA, a TAKKE BbIJBUTaTh
IPEANOJIOAKEHHUS O €r0 PAa3BUTHU B HOBBIX YCIIOBHUSX.

PabGora ¢ nnopmanmeii:

BBISIBIISITH JACPUIIUTHI WH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha
BOIIPOC U JIJIs1 PEUICHUS 3aa4H;



BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IUYHBIX BHUIOB H
dbopM mpeACcTaBICHHUS;

CTPYKTYpPUpPOBaTh HH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (popMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaIEKHOCTD UHPOpMAITUU o CaMOCTOSITEITEHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoOmenue:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYXKJICHHSI B COOTBETCTBHU C YCIOBUSAMU U
HeasiIMA OOIIEHUs, SICHO, TOYHO, T'PAMOTHO BBIpa)KaTb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M MUCHMEHHBIX TEKCTaxX, J1aBaTh MOSCHEHUS MO XOAY PEUICHHUs 3aJ]layH,
KOMMEHTUPOBATh MOJTYUYEHHbBIA PE3YJIbTAT;

B XOJIe OOCYXKJIEHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIa€MOU TEMBI,
npoOJieMbl, pelaeMOM 3aJadd, BBICKA3bIBaTh HICH, HAICIICHHBIC HAa IIOHUCK
pEILIeHUs, COMOCTAaBATh CBOM CYXICHUS C CYXJICHUSMHU JAPYTUX YYaCTHUKOB
nuajora, oOHapy)XMBaTh Pa3jIMYUe U CXOJICTBO IMO3HUIIMHA, B KOPPEKTHOW (opme
dbopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIATh PE3YJbTaThl PEIICHUS 3aJlaud, SKCIEPHUMEHTA, UCCIEIOBAHUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHUS ¢ Y4€TOM 3ajaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Camoopranusanus:

COCTaBJISITH IJIaH, aJITOPUTM PEIICHUs 3a/1aul, BIOMpATh CIIOCOO pelieHus ¢
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEU, apryMEHTUPOBATH
U KOPPEKTUPOBATh BapUAHThI PEIICHUN C yU€TOM HOBOM MH(pOpPMAIUU.

CaMOKOHTPOJIb, SMOIIMOHAJILHBI MHTEJJIEKT:

BJIQJICTh  HABBIKAMH  TIO3HABATEIBHOW  peduIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJIETh
croco0aMu CaMOTNPOBEPKU, CAMOKOHTPOJS TMpoIecca M pe3yibTaTa perieHUs
MaTeMaTHUYEeCKOM 3a/1auu;

NpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYThH MPU PEIICHUU 3aJauH,
BHOCUTb KOPPEKTHUBHI B JAESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, IaHHBIX,
HAWJICHHBIX OMUOOK, BRISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yIbTaTa eI U YCIOBUSIM, OOBSICHATh MPUIHHBI
JOCTKEHUS WM HEJIOCTIKEHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:



MOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBAa KOMAHIHONW M WHAWBHUIYaJTbHON
paboThl mTpU pEeHIeHUH YYeOHBIX 3aja4, MPUHUMATh I1€Jb COBMECTHOU
JeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisiTh
BUIBI PabOT, JOTOBapUBaThCA, OOCYXXJaTh TMPOLIECC W pe3yiabTaT padoTHI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (hopMmax paboTel (0OCYXaeHUS, 0OOMEH MHEHHH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBIMIOJHATH CBOKO 4YacTb pPa0OOTHl U
KOOPJAMHUPOBATh CBOW JCWCTBHUA C JPYTHMH 4ICHAMH KOMaHIbBI, OIICHHBATH
Ka4eCcTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYACTHUKAMHU B3aUMOJICHCTBHSI.

NNPEAMETHBIE PE3YJIBTATBI

K konity 10 kinacca oOyJaromuiicss HayIuTCs:

¢ CBOOOJTHO OMEpPUPOBATH OCHOBHBIMH TIOHATHUSMU CTEPEOMETPUH  IPH
peIleHnH 337129 ¥ TPOBEACHUN MAaTeMaTHUECKUX PacCyKICHH;

e IPUMECHSITh aKCHOMBI CTEPEOMETPUU W CICACTBUS W3 HUX NPH PEIICHUH
reOMETPUYECKUX 33/1a4;

e KTaCCU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TMPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTBE;

¢ CBOOOJTHO  ONEpPUPOBaTH TMOHATHUAMH, CBSI3aHHBIMH C  yIJIaMd B
MPOCTPAHCTBE: MEXKJIY MPSAMBIMH B TPOCTPAHCTBE, MEXIy TNPSIMOU H
TUIOCKOCTBIO;

 CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;

¢ CBOOOJTHO pAacmO3HAaBaTh OCHOBHBIE BHABl MHOTOTPAHHUKOB (TIpHU3Ma,
nMpamMuaa, NpsMOYTOJIbHBIN Mapaieaenunen, Kyo);

e KTacCU(PUIIMPOBATH ~ MHOTOTPAHHWKH,  BbIOMpas ~ OCHOBaHMS s
KJIaccu(puKanuu;

¢ CBOOOJTHO  ONEPUPOBATh  MOHSATHUSIMH, CBSI3AHHBIMH C  CEYCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BRITIOJHSATH MApAJUICIBHOE, IIEHTPATHLHOE U OPTOTOHAIILHOE TPOSKTUPOBAHUE
¢uryp Ha MIOCKOCTh, BHIMIOIHATH N300paKeHUS GUTYP HA TIOCKOCTH;

e CTPOUTh CEYCHHS MHOTOTPAHHUKOB PAa3IMYHBIMH METOJAMU, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYp:
BH/JI CBEPXY, COOKY, CHU3Y;

e BEIUUCIISATH TUIOINIA/IA TIOBEPXHOCTE MHOTOTPAHHUKOB (TpU3Ma, TUPAMUJIA),
reOMETPUYECKUX TeJ ¢ IPUMEHEHHEM (HopMyT;

e CBOOOZHO OMEpUPOBATh MOHATUSIMH: CUMMETPUS B TPOCTPAHCTBE, IIECHTP,
OCb M IUIOCKOCTh CHUMMETpPUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUU

burypsr;



¢ CBOOOJTHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBIMOJIHAT JEHCTBUS HAJl BEKTOPaMU;

epeIIATh 3a/Ja4M HA JIOKA3aTeJbCTBO MAaTEMaTUYECKUX OTHOLUEHHW H
HaXO0XJCHUE T'€OMETPUYECKUX BEIWYMH, IPHUMEHSS W3BECTHBIE METO/bI
IpU PELICHUN MaTeMaTUUECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh  MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3aa4;

e U3BJIEKaTh, IPEOOPa30BbIBATE M MHTEPHPETUPOBATH HHPOpPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IpeICTaBICHHYIO Ha
YyepTekax U pUucCyHKax;

e IPUMEHSTH  TIOJYYEHHbIE 3HAHMS HA  MPAKTUKe: CpaBHUBaTh U
aHAJIN3UPOBAaTh peajbHbIE CUTyallud, NPUMEHATh M3YYEHHBIE MOHATUS B
npouecce IMOMCKAa  pelleHUust MaTeMaTH4ecKd  Cc(HOpMYITUpPOBAHHOU
npoOsieMbl, MOJIEIUPOBATh pEalbHbIE CUTyallMd Ha S3bIKE T'€OMETPHH,
UCCIIeI0BAaTh NOCTPOEHHBIE MOJEIU C MCMOJb30BAHUEM I€OMETPUUYECKHUX
NOHATUI W TEopeM, ammapaTta anreOphl, pellaTb MpaKkTUYECKUe 3aJauH,
CBSI3aHHBIE C HAXOXK/IEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh MpPEACTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS T€OMETPUM Kak
COCTaBHOM 4yacTu (pyHJaMEHTa Pa3BUTHSI TEXHOJIOTUH.

K koniy 11 kinacca oOyyaromuiicss HAyduTCs:

¢ CBOOOZHO ONEpUPOBaTh MOHATHUSIMH, CBSI3aHHBIMH C LMJIMHIPHUYECKOM,
KOHUYECKOM U c(epuyecKord TIOBEPXHOCTAMH, OOBICHATH CIIOCOObI
MOJIy4EHHUS;

e OIIEPUPOBATHh MOHATHUIMH, CBA3aHHBIMH C TEJIaMU BPALIEHUS: LIMJIUHIPOM,
KOHycoM, c(epoit u mapowm;

e pacro3HaBaTh TeJa BpallleHus (LIMJIMHAP, KOHYC, cepa U 1map) u 0ObSICHATh
CHOCOOBI IMOTYYEHUS TEJI BPALIECHUS;

e KJIaCCU(PUIIMPOBATH B3aUMHOE PACTIONOKEHHE C(PEephl U TIIOCKOCTH;

e BBIUMCIIATh BEJIMYMHBI 3JEMEHTOB MHOIOTPAaHHUKOB M Tl BpalleHUS,
00BEMBI M TUIOIIAIN MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalllCHUA,
reOMETPUYECKUX TeN ¢ IPUMEHEHHEM (HOopMYyIT,;

¢ CBOOOJTHO OIEPUPOBATH TMOHSATUSMH, CBA3AHHBIMU C KOMOWHAIUSIMHU Tel
BpallleHUsi U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIA B cdepy U
ONHCaHHBIN OKOJIO cepsl, chepa, BIUCAHHAS B MHOTOTPAaHHUK WA TEJIO
BpAaIlCHUS;

¢ BBIYUCJIATh COOTHOLICHUS] MEXAY IUIOIIAsIMU TMOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEJT;



e M300paxkaTh HW3y4yaeMble (UTYpBI, BBIMOJIHATH (BBIHOCHBIE) IUTIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAIICHMUS;

e U3BJIEKATh, MHTEPIPETHPOBATH U MPeoOpa3oBbIBaTh HHPOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKHX (QUrypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

e CBOOOHO OMEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRBE;

e BBITIOJHSATH ONEPAIIMH HaJl BEKTOPAMU;

*33]1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;

e pEIIaTh TEOMETPUUECKHUE 3a7]a4l HA BBIUUCICHUE YTJIOB MEXKAY MPSIMBIMUA U
IUIOCKOCTSIMH, BBIYUCIICHUE PACCTOSHUN OT TOYKHU JI0 TJIOCKOCTH, B LIEJIOM,
Ha IPUMECHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia MPU PEIICHHH,

¢ CBOOOZHO ONEPUPOBATH TOHATHSIMH, CBS3aHHBIMH C JIBIDKCHHEM B
IPOCTPAHCTBE, 3HATH CBOMCTBA JBUKEHUI;

 BBITIOJIHAT M300pa)KEHHWsS MHOTOTPDAHHMKOB W TEJ BpalieHUS TpHU
napajijieIbHOM — [EPEHOCE, LEHTPAIbHOW CUMMETPHUM, 3€pKabHOU
CUMMETPHH, ITPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3oBaHus MOA00US;

e CTPOUTH CEUCHHS MHOTOTPAHHHMKOB W TEJI BpAICHHS: CEUCHHUS IWIMHApA
(mapayuiesnbHO M MIEPIEHIUKYJISIPHO OCH), CEUCHUsI KOHYCa (TapajliesibHbIC
OCHOBAHUIO U MIPOXOSAIINE YePe3 BEPIINHY), CEUCHUS 11apa;

* ICIIOJIb30BaTh METOJbl IOCTPOEHUS CEUEHUW: METOJ CIEJ0B, METOJ
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIICH MIOCKOCTH;

e IOKa3bIBaTh TCOMETPUUCCKUE YTBEPIKICHUS;

e IPUMEHITh TEOMETPUUYECKUE (HaKThl IS PEIICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliuX HECKOJbKO IIAroB PEIICHMs, €CIU YCIOBUA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

epelIaTh 3aJa4d Ha JOKa3aTEJIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaXOXJICHUE TEOMETPUICCKUX BEIIMUNH;

e IPUMEHSTh TMPOTPAMMHBIE CPEICTBA W 3JIEKTPOHHO-KOMMYHUKAITMOHHBIC
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4;

e IPUMEHSITH MMOJYyYEHHBIC 3HAHUS HAa MPAKTHUKE: CPAaBHUBATH, aHAJTU3UPOBAThH
U OIICHWBATh pPEAIbHBIC CUTYyallH, MPUMCHATh H3yYEHHBIC TIOHSTHSI,
TEOPEMBI, CBOWCTBA B TPOIECCE IOWCKA pEHICHUS MaTeMaTUYeCKU
chOpMYIUPOBAHHON TPOOJIEMBI, MOJCIHPOBATh PEAIbHBbIC CUTyallud Ha
S3BIKE TEOMETPHUH, UCCIIEI0BATh TOCTPOECHHBIE MOJIENN C MCTIOIb30BAaHUEM
T€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiareOpbl, pemnarh
MPaKTUYECKUE 3a/lay, CBSI3aHHBIE C HAXOXKJEHHUEM TE€OMETPUUYECKUX
BEJIMYHH;



e UIMETh TMPEACTABICHUS 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUHM Kak
COCTaBHOM 4acTH GyHIaMEHTa PAa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHnoBaHue pa3jeioB 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 8
IIPOCTPAHCTBE
4 HepneHz[mfyﬂﬂpHOCTb HPSMBIX U 25
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 yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undpoBbIe
Ne i/ P Konrpoasnsie | IlpakTnyeckue (1upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHue, 06001IEHIE U 15 1
cUCTEMaTH3aIns 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tema BpamieHus 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 IIVTAHUPOBAHUME
10 KJTACC

Ne

T
o/ eMa ypoka

KoauuecTBO 9acoB

Bcero

KonTtpoibHbIe
padoTbI

IIpakTH4eckune
padoThI

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

OcHoBHbIE TpaBUIIa U300pPAKEHHUS HA PUCYHKE
1 MIJIOCKOCTH, MapaJUICIbHBIX MPSMBIX (OTPE3KOB),
Cepe/IMHBI OTpe3Ka

[ToHaTHs cTepeoMeTprn: TOUKa, NpsiMasi, IIOCKOCTb,
npocTpancTBO. OCHOBHBIC MTPaBHIIa U300paKEHUS Ha
PHUCYHKE IUIOCKOCTH, MTAPAJUICITbHBIX IPSIMBIX
(OTpe3KoB), cepeAMHBI OTPE3Ka

[ToHATHS: TIepeceKaroIIecs IIOCKOCTH,
3 nepeceKaroIuecs npsimMas U MI0CKOCTb;
HOJIYIPOCTPAHCTBO

[TonsiTus: mepecexaronrecs mioCKOCTH,
4 MIEPECEKAIOIINECS MPSIMasi U TUIOCKOCTb;
MOJTYIPOCTPAHCTBO

MHororpaHHUKH, H300paXKeHHE MPOCTEHIINX
5 IPOCTPAHCTBEHHBIX (PUTYP, HECYILECTBYIOLINX
00BEKTOB

MHOrorpaHHUKH, H300paKEHHE MPOCTEHIITNX
6 MIPOCTPAHCTBEHHBIX (QUTYpP, HECYIIECTBYIOMINX
00BEKTOB

AXCcHOMEI CTCPCOMCTPHHU U IICPBLIC CIICACTBHUA U3

HUX




AxcHOMEI CTCPCOMCTPHHU U IICPBBIC CIICACTBHUA U3
HUX

AKCHOMBI CTEpEOMETPUH U NEPBBIE CIAEACTBUS U3
HuX. CriocoObl 3a/1aHus NPSMBIX U IUIOCKOCTEN B
npoctpancTBe. O003HaYEHUS MPSIMBIX H IJIOCKOCTEH

10

N300pakeHne ceueHuil mupaMupl, Kyoa U IPU3MBI,
KOTOpbIE TPOXOAAT uepe3 ux pédpa. Mzobpaxenue
nepeceveH st MOTYICHHBIX TNIOCKOCTEH.
PackpammBanue nNocTpOCHHBIXCEYEHUN PAa3HBIMU
[[BETaMH

11

N300pakeHne ceyeHuil nmupamMusl, Kyoa u mpu3Msl,
KOTOpBIE IPOXOAAT uepe3 Ux peodpa.
N300pakeHnernepecedeH U0y I€HHBIXTTIOCKOCTEH.
PackparmBanye NOCTPOSHHBIX CEYEHUN Pa3HBIMU
[[BETaMHU

12

N300pakeHre ceueHuit mupaMuipl, Kyoa U IPU3MBI,
KOTOpBIE TIPOXOIAT Yepe3 ux péopa. N3obpaxenue
NEpeCCUYCHUA MOTYYCHHBIX IIJIOCKOCTEM.
PackparmBaHue NOCTPOCHHBIX CEYCHUI Pa3HBIMH
oBETaMn

13

N300paxeHne ceueHnit mupamMuabl, Kyoa u Mpu3Msl,
KOTOpBIE MIPOXOAAT uepe3 ux peodpa.
N306paxeHnenepeceueHusmoNy4eHHbIXIIOCKOCTEH.
PackpammBanue NoCTpOEHHBIX CEYEHUN pPa3HbIMU
[[BETaMU

14

Mertox ciienoB A IOCTPOEHUS CEUCHUH

15

Merton cnenoB st mocTpoeHus cedeHuit. CBoicTBa
IIEPECEUCHUN MPAMBIX U INIOCKOCTEN




16

Meron cnenoB uist moctpoeHus cedyeHuit. CpoiicTa
MEePECEYCHU N MPSAMBIX U TIJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamuze, Kyoe 1o Tpém
ToukaM Ha péOpax. Co3aHNe BHIHOCHBIX YepTeKel
Y 3aIIMCh L1AaroB IIOCTPOCHUS

18

[TocTpoeHue ceueHuii B nupamuie, Kyoe 1mno Tpém
TouKaM Ha pé6pax. Co3qaHne BBIHOCHBIX YepTexen
Y 3aIUCh I11aroB MOCTPOCHUS

19

[TocTpoenue ceueHuit B mupamu/ie, Kyoe mo Tpém
ToukaM Ha péOpax. Co3aHNe BHIHOCHBIX YepTeKeH
Y 3aIIUCh 111aroB IOCTPOCHHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém
ToukaM Ha pé6pax. Co3qaHne BBIHOCHBIX YepTexen
Y 3aIIMCh 11ar0B IIOCTPOCHUS

21

[ToTOpenue mianumerpun: Teopema o
MIPONOPIIMOHATBHBIX oTpe3kax. [Togobue
TPEYrOJIbHUKOB

22

IToBrOpenue mnanumerpun: Teopema MeHnenas.
PacdeTtsl B ceueHUAX Ha BBIHOCHBIX YEPTEXKaX.
Hctopus pa3BUTHS ITIAHUMETPUU U CTEPEOMETPUU

23

KontponbHas padora "AKCHOMBI CTEpEOMETPHUH.
Ceuenus"

24

B3aumHoe pacronoxeHne NpsiMbIX B IPOCTPAHCTBE.
CkpemuBatonyecs npsimele. [Ipu3znaku
CKpeIlMBaOIIUXCs NpsAMBIX. [lapannensHble npsmbie
B IIPOCTPAHCTBE

25

TeopeMa 0 CylIECTBOBAHUM U €IMHCTBEHHOCTHU
IIPSAIMOM MapajuIeIbHON JAHHOU NPSMOH,




MPOXOJAILEH Yepe3 TOUKY POCTPAHCTBA U HE
Jiexanien Ha TaHHoW npsiMoit. Jlemma o
HCPCCGLIGHI/II/I napanneanblx Hpi[MI)IX IIJIOCKOCTBHO

26

[TapannensHOCTB Tpex NpsMbIX. Teopema o Tpéx
napauleIbHBIX NpsAMbIX. Teopema o
CKPEIMBAIOIINXCS IPSMBIX

27

[TapannensHoe npoekTupoBaHue. OCHOBHBIE
CBOICTBa MapaLIEILHOT O TPOSKTHPOBAHHUS.
N300pakeHne pa3HbIX GUTYp B MapauIeIbHON
MPOEKIINU

28

LlenTpanbHast mpoeKLus. YToll ¢ COHAPaBICHHBIMU
CTOPOHAMHU. YTOJI MEXAY NPSIMBIMU

29

3agauu Ha J0Ka3aTesIbCTBO U MCCIIEI0BaHMUE,
CBSI3aHHBIE C PACIIOJI0KEHUEM NPSAMBIX B
IIPOCTPAHCTBE

30

[ToHsATHSA: MapaJUIEIbHOCTD IPSIMOU U IIJIOCKOCTH B
npocTtpaHcTBe. [Ipu3Hak mapannenbHOCTH NPSAMON U
m10ckocTH. CBOMCTBA NAPAIIIEIBHOCTH MPSIMON U
IIJIOCKOCTH

31

['eomeTpuyeckue 3a1aun Ha BEIYUCICHUE U
JI0KA3aTeJIbCTBO, CBSI3aHHBIE C MMAPALIEIbHOCTHIO
MPSIMBIX U MIJIOCKOCTEH B MPOCTPAHCTBE

32

ITocTpoeHue ceueHus, NPOXOASAILErO Yepe3 JaHHYIO
IIPSIMYIO HA YEPTEKE U MAapaJLIeIbHOrO APYTrof
npsiMoii. Pacu€r orHoweHni

33

[TapannensHas npoekuys, NPUMEHEHHUE IS
MOCTPOEHUS CEYeHHH KyOa U Mapajuienenumnesna.
CaoiicTBa napayuIesIeune1a u MpU3Mbl




34

[TapannensHblie minockocT. [Ipu3naku
NapauIeIbHOCTH JIBYX IIOCKOCTEN

35

Teopema o0 mapajuieIbHOCTH ¥ € JMHCTBEHHOCTH
TJTIOCKOCTH, MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJIEKALYIO TaHHOW IUIOCKOCTH U CIEACTBUS
u3 Heé

36

CBolicTBa napaienbHbIX INIOCKOCTEN: O
MapaJJIEIbHOCTH MPSIMBIX IIEPECEYEHUs NTPU
[IEPECEYECHHUH BYX NIapAUIECIbHBIX INIOCKOCTEH
TpeThen

37

CBoiicTBa mapayyieNbHbIX IIIOCKOCTEH: 00 OTpe3Kax
HapayiebHbIX MPSIMBIX, 3aKITF0UEHHBIX MEXKY
[apauIeIbHBIMU IJIOCKOCTSIMH; O TIEPECEUEHU U
IPSMOM € ABYMSI apajuIeIbHBIMU IIOCKOCTSIMHU

38

[ToBTOpenue: Teopema Iludaropa Ha mIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS IIPSIMOYT OJIBHOT'O
TPEYrOJIbHHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYT'0JIBHOTO
napaenenumnena

41

Beruucnenue 1yinH OTpe3KoB B KyOe U
IPSAMOYTOJIBHOM IapajuiesIenumesie

42

[TepneHMKyYISIPHOCTE IPSAMOM U TUNIOCKOCTH.
IIpu3Hak neprneHaAuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

43

[lepneHMKyYISIPHOCTH IPSMOM U TIIOCKOCTH.
[Ipu3Hak nepneHIMKyIIpHOCTH MPSIMON U
IJIOCKOCTH

44

Teopema 0 CylecTBOBAHUU U €IMHCTBEHHOCTH




IPSIMOM, MPOXOAAIIEHN Yepe3 TOUKY IPOCTPaHCTBA U
NEePIEHANKYISAPHOH K MJIOCKOCTH

IInockoctu u NECPINCHANKYIIAPHBIC UM IIPSMBIC B

45
MHOTOrpaHHHKaX

46 [TmockocTH 1 TIEpIIEHANKYIISPHBIC UM TIPSIMBIC B
MHOT'OrpaHHHKaxX

47 [Teprienukynsip u HaknoHHas. [loctpoenue
HEepIEHINKYIAPa U3 TOYKU HA IPIMYIO

48 [Tepnienaukynsip u HaksioHHasA. [locTpoeHue
HEepHEHANKYIAPa U3 TOYKU HA IPIMYIO

49 Teopema o Tpéx nepneHuKyIApax (mpsamas u
oOpartHas)

50 Teopema o Tpéx nepneHuKyIApax (mpsaMas u
oOpaTHas)

ol Yron Mexay CKpeluBaroUMUACS IPSMbIMU

59 [Tonck mepneHIUKYISIPHBIX TPSMBIX C TOMOIIBIO
NEepIEHANKYISPHBIX TUIOCKOCTEH

53 OpTOroHaJibHOE NPOEKTUPOBAHUE

54 [TocTpoeHue ceuennii Kyoa, MPU3MBbl, IPaBUIILHON
MUPaMUJIBI C TTOMOIIbIO OPTOTOHATBHOM MPOEKIIUU

55 [TocTpoeHue ceuennii kyoa, MpU3Mbl, IPaBUIIbHON
HUPaMU/IbI ¢ TOMOLIBI OPTOrOHAJIBHON MPOEKIIUU
CuMMmeTpHst B IPOCTPAHCTBE OTHOCUTENIBHO

56 tockocTH. [Tnockoctu cummeTpuii B
MHOTOrpaHHHKaxX

57 IIpu3Hak nepneHAUKyIIPHOCTH NPSIMOU U
IUIOCKOCTH KaK CJEICTBHE CUMMETPHH

58 ITpaBuibHbBIE MHOTOTpaHHUKU. Pacuér paccTosiHui




OT TOYKH JO IIJTOCKOCTH

IIpaBunbHBIE MHOrOrpaHHUKH. Pacuér paccrosHuin

59 OT TOYKH JI0 MJIOCKOCTH

60 CriocoObl OMYCTUTh NEPHEHAUKYISAPBI: CHMMETPUS,
CIBUT TOYKH 110 NapAJUIEIIbHON MPSIMOMN

61 CaBur 1o HenapasuieIbHOW NpsiMOi, U3MEHEHHE
paccTosHUI

62 KontponbHas padora "B3anMHOe pacmoioxeHne
IPSIMBIX U IIJIOCKOCTEN B MPOCTpaHCTBE"
IToBTOpEHME: Yyroyi MexAy NpsMbIMHU Ha IIJIOCKOCTH,

63 TPUTOHOMETPHUS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 IToBTOpEHME: YrOI MEXAY CKPEIIMNBAIOIIUMUCS
IPSIMBIMU B IIPOCTPAHCTBE

65 I'eomeTpuyeckre METObI BEIUMCIIEHUS YIila MEXKIY
IPSIMBIMU B MHOI'OTPaHHHMKaX

66 JIByrpanHsbIil yron. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPAHHOT'O yIJIa

67 ITepnennukynspHble II0CKOCTH. CBONCTBA B3aUMHO
NEPIEHIUKYISPHBIX IUNIOCKOCTEN
[Ipu3Hak nepneHIuKyIIpHOCTH MIOCKOCTEH;

68 TeopeMa o IPSMOM MepecedeHust IByX IIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPETHEN MIOCKOCTH
[TpsiMOYTONBHBIN Napaiesienunesn; Kyo;

69 MU3MEPEHMS, CBOMCTBA NPSIMOYTOJILHOTO
napasuiesenunena

20 Teopema 0 AaroHaJii NPSIMOYT OJIbHOTO

napauicjenuincaa u CJICACTBUC U3 Hee




CTCpCOMeTpI/I‘{eCKI/IC U NPUKITAAHBIC 3a/1a4H,

71 CBSI3aHHBIE CO B3aUMHBIM PACIIOI0KEHUEM MPSMBIX
U TUIOCKOCTHU
[ToBTOpEHME: CKpEIIMBAIOLINECS MPSMBIE,

72 [apaJuleIbHbIE IUIOCKOCTH B CTaHAPTHBIX
MHOI OrpaHHHMKax
[Tapa mapamienpHbIX TNIOCKOCTEN Ha

73 CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSHUE MEXTY
CKPEILMBAIOIIMMUCS IPSIMBIMHU B IIPOCTHIX
CUTYaIUsAX

74 PaccTosiHME OT TOUKH 10 IIJIOCKOCTH, PACCTOSIHUE OT
NPSAMOM J10 TIOCKOCTH
Brruncnenne paccTostHUN MEXIy

75 CKpELIMBAIOIIMMHUCS IPSIMBIMU C ITOMOILBIO
NEPIEHIUKYIIPHON MIIIOCKOCTH
TpéXrpaHHbIl yroi, HEpaBeHCTBA I TPEXTPAaHHBIX

76 yraoB. Teopema [Iudaropa, TeopemMbl KOCHHYCOB H
CHHYCOB JUIS TPEXTPAHHOIO yria

77 DJIeMEHTHI ChEePUICCKON T€OMETPUH:
reoie3n4ecKrue JMHUY Ha 3emiie

78 KonTtponbnas padora "Yriasl 1 paccTostHus"

29 Cucremaru3anus 3HaHul "MHOTOrpaHHUK U €T0
AJIEMEHTHI"

80 [Mupamuna. Buas! nupamug. [IpaBunbHas nupamuaa

81 IIpusma. [IpsAmast 1 HAKIOHHAS IPU3MBL.
[TpaBunbHas MpU3Ma

82 IIpsiMoi1 mapasuiesenunesn, mpsMoyroJIbHbIN

mapaJuiCJICIIUIIC, KY6




83 Beinykiele MHOrorpaHHuku. Teopema Oitiepa 1
84 Beinykieie MHOrorpanHuku. Teopema Oiinepa. 1
[TpaBuUIBHBIE M TOTYNPABUIBHBIE MHOT'OTPaHHUKH
85 KonTponbsHas pabora "MHororpaHHuku" 1
86 [ToHsiTHE BEKTOpa HA IJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3HOCTh BEKTOPOB 1
89 [TpaBwuiio mapannenenumneaa 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
o1 Paznoxenue BCKTf)pa 1o 6a3ucy Tpéx BEKTOPOB, HE 1

JeKaIUX B OHON TIOCKOCTH
92 CkansipHO€ TIPOU3BE/ICHUE 1
93 Brrancnenue yria Mex1y BEKTOpaMH B 1

IPOCTPAHCTBE
94 ITpocreiimne 3aga4n ¢ BEKTOpaMu 1
95 [Tpocreiimue 3a1a4u ¢ BEKTOpaMH 1
96 [Tpocreiimue 3a1a4u ¢ BEKTOpaMH 1
97 [Tpocreiimue 3a1a4u ¢ BEKTOpaMH 1
98 O0600meHne U cucTeMaTH3aIMsl 3HAaHUH 1
99 O0600mmeHre ¥ cucTeMaTH3aIMs 3HAHUN 1
100 HToroBast KOHTpOJbHAs paboTa 1
101 Hrorosas koHTposbHas paboTa 1
102 O00011eHrEe U cucTeMaTH3aus 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Kontpoasubie | IlpakTtuuyeckue
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 [ToBTopenue Temsl "KoopauHaTel BEKTOpa 1
Ha TIJIOCKOCTH U B TIPOCTpaHCTBE"
5 [ToBTOopenue Temsl "CransspHOE 1
IIPOU3BE/IEHNE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncienue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl Y paBHEHNE IPSIMOH, 1
MPOXOJIAIIEH Yepe3 ABE TOUKU"
5 YpaBHEHME IJIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHUE IOCKOCTH, HOPMAJb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npoussenenue 1
8 JIvHeiiHble HEpaBEHCTBA, TUHEMHOE 1
IIPOrpaMMUPOBaHNE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHHOE 1
IIPOrpaMMHUpPOBaHHE
10 AHanuTHYECKUE METO/BI pacuéra yria 1
MEXY IPSIMBIMUA B MHOT OTpaHHUKAX
11 AHanmuTHuecKre MeTo/ibl pacuéra yria 1
MEXy TJIOCKOCTSMU B MHOTOTpaHHUKaX
12 dopMyiia pacCTOSIHUA OT TOUYKHU 10 1




IIJIOCKOCTU B KOOpAWHATAX

Haxoxnenue paCCTOSIHI/Iﬁ OT TOYKH O0

13
MJIOCKOCTH B KyOe

14 HaxoxaeHnue paccTostHUI OT TOUKH J10
TUTOCKOCTH B TIPABHIIbHON TTHPaAMHJIE

15 KonTtponbHas pabora "AHamuTH4yecKas
reomeTpus"

16 CedeHust MHOTOTPaHHUKOB: CTaHJIapPTHEIC
MHOTOTpaHHUKHU

17 CeueHMsi MHOTOI'PaHHUKOB: METO/]] CJIEJIOB
CedeHust MHOTOTPaHHUKOB: CTaHJAapTHBIC

18 MJIOCKOCTH, TePECceYeHUs MPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHble MpsIMbIE U TNIOCKOCTH
napajuleIbHbIE CEUEHUS

20 [TapannenbHble MpsMbIE U MJIOCKOCTH
pacyéT OTHOLIEHUN

21 [TapannenpHble MpsIMbIE U IJIOCKOCTH: YIJIbl
MEXy CKPEUIUBAIOLIUMUCS TPIMBIMU
[lepnieHIUKYNIApHBIC TIPSIMBIE U TNIOCKOCTH

29 CTaHJIapPTHBIE Mapbl MEPIIECH IUKYISIPHBIX
TJIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOTOTPAaHHHKOB

23 [TepnieHIUKYIAPHBIC TIPSIMBIE U TIOCKOCTH
TeopeMa O TpexX MepreHANKYIsIpax

24 [lepneHuKynsgpHbIC TPSIMBIE U TIIOCKOCTH
BBIYHCJICHUS JUTMH B MHOTOTpaHHUKAaX

25 [ToBTOpEHME: MUIONIAAN MHOTOYTOJIbHUKOB,




(hopMyIbI TS TOMIAACH, COOOpaKEHUS
nopoous

26

[ToBTOpEHME: TUIOIIAH MHOTOYTOJIbHUKOB,
(dbopMyIIBI IS TUTOIIA/IEH, COOOpaKEHUS
moxo0ust

27

HOBTOpeHI/IeI IIomraan MHOFOYI‘OJIBHI/IKOB,
(dbopMyIbI TS ITOMIAACH, COOOpaKEHHS
nmogoous

28

[lnomaan ceyeHnii MHOrOrpaHHUKOB:
TIJIOIIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpaKeHHsI TOA00HS

29

[Tnomanu ceyeHnit MHOTOTPAHHHUKOB!
TUTOINA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOT00us

30

Kontponbnas padora "IloBTopenue:
MHOT'OI'PaHHHUKH, CEUCHUS
MHOT'OI'PAaHHUKOB"

31

O061bem Tena. O0beM IPSIMOYTOIBHOTO
napaJulelenuneaa

32

3amaun 00 ynBoeHHHU Ky0Oa, O KBaApaType
Ky0a; 0 TPUCEKIIUH yria

33

CrepeoMeTpruYecKHe 3a/1adH, CBSI3aHHbIC C
00bEMOM IIPSIMOYTOIBHOTO
napasuiesenumnesa

34

[IpuknanHbie 3a1a4n, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMA NPSIMOYTOJIbHOTO
napajuiejenuneia

35

OO0bEM npsiIMOI TPU3MBI




CTCpCOMCTpI/ILIeCKI/Ie 3aJa4u, CBA3aHHBIC C

36 BBIYUCIICHHEM 00BEMOB MPSIMOM MPU3MBI

37 [Ipuknagabie 3a1a9u, CBSI3aHHBIE C 00BEMOM
MIPSIMOU MPU3MBI
Brruncienue 005EMOB TEJl ¢ ITOMOIILIO

38 ornpenenéHHoro uaTerpaia. Oopém
HAKJIOHHOM MPU3MBI
Brrunciienue 00bEMOB TEI ¢ ITOMOIIBIO

39 onpenenéHHoro uaTerpana. O0nEM
TTAPAMH/TBI

40 ®opmyna o6béMa nupamuipl. OTHOLLIEHUE
00bEMOB MUPAMHJI C OOIIKUM YTIIOM

41 ®opmyna oobéMa mupamusl. OTHOIICHHE
00bEMOB MUPaMHJI C OOIIKUM YTIOM

42 CrepeoMeTpuyecKue 3aauu, CBI3aHHBIC C
00bEMaMH HaKJIOHHOM TPU3MBbI

43 CrepeomeTpruuecKre 3aa4u, CBSI3aHHBIE C
00bEMaMH THPAMHUJIBI
[Tpuknagueie 3agauu 1o teme "OO0BEMBI

44 Ten", CBA3aHHbBIEC ¢ 00BEMOM HAKIIOHHOM
MTPU3MBI

45 [Ipuknanueie 3anaqn no reme "OOBbEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

46 [Ipumenenne 06bEMOB. Beiuncnenue
paccTOSTHUS 10 TUIOCKOCTH

47 Kontponbsha spadora "O6bEm
MHOTrOrpaHHuKa"

48 [unuaapudeckas MOBEPXHOCTD,




00pa3yroIre IHHIPHIECKOM
MTOBEPXHOCTHU

Hunungp. [psamoit kpyroBoi HUIMHAP.

49 [lonmaas MOBEPXHOCTH HHJIMHAPA

50 Konunueckasi moBepxHOCTh, 00pa3yroIme
KOHUYECKOW oBepXHOCTH. KoHyc

51 Ceuenue KoHYyca MIOCKOCTHIO,
napajuIeTbHON MIIOCKOCTH OCHOBAHHMS

52 Yceuénnnblil konyc. M300paxkeHne KOHYCOB
U yCeYEHHBIX KOHYCOB

53 [Tnommane 60KkOBOI MOBEPXHOCTH U MOJIHOM
MTOBEPXHOCTH KOHYCa

54 [Tmomaas 60KOBOM MOBEPXHOCTH U TTOJTHOM
MTOBEPXHOCTH KOHYCA
CrepeomeTpuueckue 3aa4u Ha

55 JI0Ka3aTelbCTBO U BHIYHCIICHHE,
[IOCTPOEHUEM CEUEHUH IIUINH]IPA, KOHYyCa
CrepeoMeTpuyecKkue 3aauu Ha

56 JI0Ka3aTEIbCTBO U BEIYKMCIIEHUE,
MMOCTPOCHUEM CEUYCHUN ITMIMH/IPA, KOHYyCa

57 [TpuknanHbie 3a1a4n, CBSI3aHHBIC C
HWIHHAPOM

58 [IpuknanHbie 3a1a4n, CBI3aHHBIE C
HUIHHAPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue nrapa u cdepsl miockoctsio. Bug u

n300pakeHue mapa




61

[lepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.
Kacanwue mapa u cdepsl miockoctbio. Bun u
n300pakeHue mapa

62

VYpasuenue cepsl. [Lnomans chepor u e€
yacTen

63

Cummerpust chepsl 1 mapa

64

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BHIYUCIICHUE, CBSI3aHHBIC
co cdepoit U mapoM, IOCTPOESHUEM HX
CEYEHUI MIOCKOCThIO

65

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTelbCTBO U BHIYHUCIICHHE, CBI3aHHbBIE
co cdepoit U mapoM, MOCTPOSHUEM UX
CEYEHUI MIOCKOCTHIO

66

[Ipuknagaeie 3axauun, CBSI3aHHBIE CO chepoit
Y T1apoM

67

[ToBTOpEHME: OKPYKHOCTH HA TUNIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTHU, CTaHIaPTHHIE
nopoous

68

Paznuunnie KOM6I/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OIr'paHHUKOB

69

3anauu o reme "Tena u moBepxXHOCTU
BpaieHus"

70

3anaun o reme "Tena u MoBepxXHOCTU
BpaieHus"

71

KontponbHas pabora "Tena 1 moBepXHOCTH
BpaieHus"

72

O06bém mumuHApa. Teopema 00 00bEMeE




IpsAMOro nujinHApa

73

Brruncienue 00bEMOB TEJ € ITOMOILBIO
ornpenenéHHoro uaterpaia. O6bEM KoHyca

74

[Tmomaau 60KOBOM M MOJHOW MTOBEPXHOCTH
KOHYyCa

75

CrepeoMeTprudecKne 3a7aum, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIJIMHPA, KOHYCa

76

[Ipuknagueie 3agaun 1o Teme "O0BEMBI U
MJIOIIAN TTOBEpXHOCTEN Ten"

77

O061BEM mapa 1 mapoBoro cekropa. Teopema
00 00béme mapa. [Tmomans chepsr.
CrepeoMeTpruiecKre 3aa9u, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIIapa, MapOBOTO
CerMEeHTa U MIapOBOr0 CEKTOpa

78

[Ipuknanueie 3anaqn no reme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
ommaeio chepbl. COOTHOIICHUS MEXTY
IJIOMIAIIMU TTOBEPXHOCTEH 1 00bEMaMu
MOAOOHBIX TEN

79

[TomoOHBIE TeNa B IPOCTPAHCTBE.
N3menenne o0bEMa pu o J001H.
CrepeoMeTprudecKue 3aJa4u, CBSI3aHHbBIC C
BBIUUCIIEHUEM 00BEMOB T U TUIOIIAACH
MMOBEPXHOCTEN

80

Kontponbnas padora "Ilnomann
IIOBEPXHOCTU M 00BEMBI KpYTJIBIX TEN"

81

JIBm>xeHus npocTpancTBa. OToOpaskeHusl.
JIBr>xeHus 1 paBeHCTBO ¢uryp. OOmue




CBOMCTBA IBUKECHUUN

82

Buael 1BukeHunii: napajuiebHbIA IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHUS, 3epKabHast
CUMMETPHSI, TOBOPOT BOKPYT MPSIMOI

83

[IpeobpazoBanms mogodus. [Ipsamas u chepa
Ditnepa

84

FeOMeTpI/I‘-IeCKI/Ie 3aJla4v Ha IPUMCHCHUC
JABUKCHU A

85

Kontponbnas pabora "Bekrops! B
MpocTpaHcTBe"

86

O6o6maromee nopropeHue 11 moHsATHiA u
MeTOoJ10B Kypca reomerpuu 10—11 kiaccos,
cucreMmaruzauus 3HaHui: "[lapannenbHocTh
MPSAMBIX U IJIOCKOCTEH B TPOCTPAHCTBE"

87

O6o6martoiee moBropenue 11 nousTuit u
MeTo0B Kypca reomerpun 10—11 kmaccos,
cUCTeMaTu3alys 3HaHU: "BekTopsl B
pocTpaHcTBe"

88

Ob6o06maromee nmopropenue 11 nmouaruit u
MEeTOJI0B Kypca reomerpun 10—11 knaccos,
cucTeMaTHu3alus 3HaHuii: "BekTopsl B
npocTpaHcTe”

89

Ob6o06maromee mopropenue 11 nmonaruit u
MeTo0B Kypca reometrpun 10—11 kmnaccos,
cucremMarusanus 3Hanuii: "Oo0bem
MHOTrOrpaHHuKa"

90

O6o6maroiee nopropenHue 11 nonsaTuit u
MeTo0B Kypca reomerpun 10—11 kmaccos,




cucreMaruzanus 3HaHui: "O0beM
MHOTI'OrpaHHuKa"

O6o0maromee mopTopeHue 11 moHsATHiA 1
o1 MeTo/10B kKypca reometrpuun 10—11 kmaccos,

cucreMatuzanuys 3Hanui: "Thiomann
MOBEPXHOCTU M 00BEMBI KPYTIIBIX Ten"

Ob6o06maromiee nmopropenue 11 nouaruit u
92 MeTo0B Kypca reomerpun 10—11 kmaccos,
cucreMaruzauus 3HaHui: "Ilnomanu

MIOBEPXHOCTU M 00BEMBI KPYTJIbIX Te"

93 HToroBas KoHTponbHas pabora

94 HToroBas KoHTposbHas pabora

[ToBTOpenwue, 0600IICHNE U

95
CHUCTEMATHU3al A 3HAHUN

Hcropust pa3BUTHS CTEPEOMETPUH KaK
96 HAyKU ¥ €€ poJIb B pPa3BUTHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH

Wcropus pa3BUTHS CTEPEOMETPHUH KaK
97 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pa3BUTHS CTEPEOMETPUH KaK
98 HAyK{ U €€ poJIb B pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
99 HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOI M

100 Hcropus pa3BUTHS CTEPEOMETPHUH KaK

HAYKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX




HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT Uit

I/ICTOpI/ISI Pa3BUTHA CTCPCOMETPHUU KaK

101 HayKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUi
HcTopust pa3BUTHS CTEPEOMETPUH KaK
102 HAyKU U €€ poJib B pa3BUTUU COBPEMEHHBIX 1
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHI
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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