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MHNOACHUTEJBHASA 3AIINCKA

PaGouas nmporpamma yueOHOTO npeameTa « 'eomeTpusi» Ha ypoBHE CpEAHEro 00ILIEero
00pa30BaHMs COCTABICHA HA OCHOBE TPEOOBaHMIA K Pe3y/IbTaTaM OCBOCHHSI IIPOTPAMMBbI
cpenHero obmiero oopazoBanus PenepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
cTanaapTa cpennero obmiero oopazopanusi(nanee — OI'OC COO), DenepanbHOI
00pasoBaTenbHON MTPOrpaMMBbl cpeHero obmero oopasoBanus (nanee - OOIT COO),
®DenepanbHOil paboueit mporpaMmmsbl o yueOHOMY npeamMeTy « ['eomerpusi» (nanee - @PIT
«["eomeTpus»), a Tak)Ke OPUEHTHPOBAHA HA IEJIEBbIE MPUOPUTETHI, CHOPMUPOBAHHEIC B
denepanbpHO paboueit mporpaMme BOCITUTAHUS.

['eomeTpus sBIsETCS OJHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEr0 00ILEero
o0pa3oBaHMsl, TaK Kak 00€CIIeYMBAET BO3MOKHOCTDh U3YUYEHUS TUCIUILINH €CTECTBEHHO-HAYYHOH
HAMpPAaBJIEHHOCTH U PEIMETOB I'yMaHUTAapHOro IuKJa. [I0CKONIbKY JTOrHueckoe MbIIUICHHUE,
dbopMupyeMoe Mpu U3y4eHUU 00yUJaIOUTIMUCS MOHATUIHHBIX OCHOB T€OMETPHUH, TIPU
JI0Ka3aTeIbCTBE TEOPEM H IMOCTPOSHUH LENOYKH JIOTHYECKUX YTBEPIKICHUN IIPU PELICHUT
reOMETPHUECKUX 33]a4, YMEHHE BBIIBUTATH M OIIPOBEPIaTh TUIIOTE3bI HEMOCPEICTBEHHO
UCIOJIL3YIOTCS IIPU PEILICHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO LIUKJIIA, B YACTHOCTU (PU3MUECKUX
3ajad.

Llens ocBOGHMS IPOTPaMMBI yaeOHOTO Kypca «I'eoMeTpus» Ha yriayOiI€HHOM ypOBHE —
pa3BUTHE WHAWBUIYAIBHBIX CIIOCOOHOCTEH 00yJaromuXcs MpU U3y4YSeHHH T€OMETPHH, KaK
COCTaBJISIONICH MpeaAMeTHOMN o0nactu «MaTtemaTika U HHPOpMaTHKay Yepe3 oOecreyeHue
BO3MOXXHOCTH MPUOOPETEHUSI U UCTIONIB30BaHUs 00sIee ITyOOKHX T€OMETPUUYECKUX 3HAHUN U
NENCTBUM, CTIEU(PUIHBIX TEOMETPHUH, U HEOOXOUMBIX /ISl YCIIEUTHOTO TPO(ECCHOHATEHOTO
00pa3oBaHMsl, CBA3aHHOTO C HCMOJIB30BAaHHEM MAaTEMaTHKH.

[TpropuTeTHBIME 33/1a4aMH Kypca T€OMETPUH Ha YTIyOlIEHHOM YPOBHE, PACIIUPSIONIUMU
Y YCUJIMBAIOIINMH Kypc 6a30BOTO YPOBHS, SIBISIOTCS:

pacimpeHue MpeaCTaBIeHUsI O TCOMETPHUH KaK YaCTH MHUPOBOU KYJIBTYPHI U
(dbopMHIpOBaHKE OCO3HAHMUS B3aUMOCBS3H T€OMETPHH C OKPYKAIOIIAM MHPOM;

dbopMupOBaHUE PEICTABICHUS O TIPOCTPAHCTBEHHBIX (PUTYpax KaK O BaKHEHIITNX
MaTEeMaTHYECKUX MOJIENSIX, TTO3BOJISIONINX OMUCHIBATh M H3y4YaTh PA3HbIE SIBICHUS
OKpY’KaroIIero MUpa, 3HAHNE MIOHSATHHHOTO anmnapara mo paseny
«CTepeoMeTpus» ydeOHOT0 Kypca reOMETPUH;

dbopMUpOBaHUE YMEHUS BIaIeTh OCHOBHBIMH MOHSTUSMHU O MIPOCTPAHCTBEHHBIX (PUTYpax
Y UX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TeopeM, (POPMYIT U YMEHUE UX TPUMEHSTh, YMCHHUS
JI0Ka3bIBaTh TEOPEMBI i HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHHUS 3a/1ay;

dbopMUpOBaHNE YMEHHUS PACIIO3HABATH HA YEPTEKAX, MOJIEIISAX U B PEAIbHOM MHpE
MHOTOTPaHHUKH U TeJla BPAIeHHs, KOHCTPYUPOBATh TEOMETPHUECKUE MOJIEINH;

(dbopMEpOBaHUE TTOHMMAHUST BO3MOYKHOCTH aKCHOMATHYECKOTO TTOCTPOCHHS
MaTeMaTHYECKHUX TCOPH, ((OPMHUPOBAHKE TOHUMAHHMSI POJIM aKCHOMATHKH TTPH IMPOBEICHUN
pacCyXJIeHUH;

dbopMupOBaHNE YMEHHUS BIAJETh METO/IaMH JI0KA3aTeNbCTB U AlTOPUTMOB PEIICHUS,
YMEHHUS UX TPUMEHSTh, IPOBOJIUTH J0Ka3aTEeIIbHBIC PACCYXICHUS B XOJIC PEIICHUS
CTEPEOMETPUIECKUX 3214 ¥ 3314 C MPAKTHUECKUM COJIepKaHHeM, ()OPMHPOBAHNE
MPEICTaBICHUsT O  HEOOXOJUMOCTH  JIOKA3aTelIbCTB  IPH

000CHOBaHUH MAaTEMATHUECKUX YTBEPKICHUI U POJIN aKCHOMATUKU B IPOBEACHHUH JIEAYKTUBHBIX
pacCyXIeHHUI;

pa3BUTHE U COBEPILICHCTBOBAHNE MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
o0yJaromuxcsi, MO3HABATEIIbHON aKTUBHOCTH, UCCIIEOBATEIBCKUX YMEHUHN, KPUTUIHOCTH
MBIIJICHHS], UHTEPeca K U3YYCHHUIO T€OMETPHH;



dbopmupoBanue HyHKIIMOHATBLHON IPAMOTHOCTH, PEJIEBAaHTHON T€OMETPUHN: YMEHUS
pacrno3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHSATUH, 0ObEKTOB U 3aKOHOMEPHOCTEN B
pEATbHBIX KU3HEHHBIX CHUTYAIUSAX U IPU U3YYCHUU JPYTUX YIEOHBIX IPEIMETOB, IPOSBICHUS
3aBUCUMOCTEHN U 3aKOHOMEPHOCTEHN, MOIETMPOBAHNUS PEATILHBIX CUTYalLlMH, UCCIIEI0BaHUS
MIOCTPOCHHBIX MOJIENICH, UHTEPIPETAI[H ITOTYYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUAMU yueOHoro Kypca «['eomerpusi» B 10-11
kiaccax sBIsOTCS:  «lIpsAMble W IUIOCKOCTM B MHPOCTPAHCTBEM,
«MHororpanHukny, «Tena BpameHus», «BEeKTOpbl 1 KOOPAUHATHI B TPOCTPAHCTBEY,
«/IBMXKeHMS B IPOCTPAHCTBE.

ChopmymupoBanroe Bo PI'OC COO TtpedoBaHHUE «yMETh OIEPUPOBATH MOHITHAMUI,
pEJIeBaHTHBIMY T'€OMETPUH Ha YIrayOonéHHOM ypoBHE 00yueHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIePKaTEIbHBIM JIMHUSIM Y4eOHOTO Kypca, a (GOpMUPOBAHHUE JTOTHISCKHX YMEHUH
pacnpezensercs He TOJIbKO M0 COJAepKATeNbHBIM JIMHUSM, HO U 110 TOAaM 00Y4YeHHUS.
Copepxannie 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
®enepaiibHOM paboyeil mporpaMMbl, pacpeelEHHBIM 110 TofaM 00y4eHUsl, CTPYKTYPUPOBAHO
TakuM 00pazoM, YTOOBI KO BCEM OCHOBHBIM, MTPUHIIUITMATIBLHBIM BOTIPOCAM 00yJarouecs
o0panaaiuch HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BATh OBJIAICHHE T€OMETPHUECKUMHU
MOHATHSIMH U HAaBBIKAMH MOCJIEI0BATENBLHO U MOCTYMATEIbHO, C COOJII0IEHNEM IPUHIIUIIA
MIPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO0 CUCTEMY T'€OMETPUUECKUX
MPEACTABICHUIN 00YJaIOIINXCsl, pACHIUPSI U YIIIyOuisis €€, 00pa3ysi IpOYHbIe MHOYKECTBEHHBIC
CBSI3HU.

[lepexon K M3y4EHUIO TEOMETPUU Ha YIITYOJIEHHOM YPOBHE IO3BOJISET:

co3AaTh ycnoBus Ans AuddepeHnnanuu o0yueHus, ToCTPOSHUs WHANBUAYAIbHbBIX
00pa3oBaTeNbHBIX IPOrpaMM, 00EeCTIeUUTh YIITyOIEHHOE U3YUEHHE TEOMETPHUH KaK
cocTraBJstonleil yueOHoro npeamera «MareMaTtukay;

MOATOTOBUTH OOYYAIOIINXCS K TTPOJOJDKEHUIO U3YUYCHUSI MATEMAaTHKU ¢ y4€TOM BBIOOpa
Oymyuieit mpodeccun, odecrneunBasi MPEEMCTBEHHOCTh MEX1Y OOIIUM U TPO(ECCHOHATEHBIM
o0Opa3oBaHHEM.

Ha m3y4enne yueOHOTO Kypca «'eomeTpus» Ha yriryOn€éHHOM ypoBHe oTBoAuTCs 204
yaca: B 10 kimacce — 102 vaca (3 yaca B Heneno), B 11 kmacce — 102 vaca (3 yaca B HeJIeo).

COJAEPKAHUE OBYYEHUA 10
KJIACC

IIpsimble ¥ IVIOCKOCTH B MIPOCTPAHCTBE
OcHOBHBIE IOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MI0CKOCTh, MPOCTpaHCTBO. [loHsATHE

00 aKCMOMaTUYeCKOM IMOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX.

B3aumHoe pacnionoxeHue NpsiMbpIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, TTapaJlIeIbHbIE U
cKpeluBaromuecs npsmole. [IpuzHaku ckpenuBaromuxcs npsmMbix. [lapanaenbHOCTh NPAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajiebHbIe MPSIMbIE B TPOCTPAHCTBE, MapalIeIbHOCTh TPEX
MPSIMBIX, TAPAJUIEBHOCTD MPSIMON U TUIOoCKOCTHU. [lapasienbHoe U 1ieHTpaibHOe
MIPOEKTHUPOBaHUE, U300paxxeHue Guryp. OCHOBHBIE CBOWCTBA MapalIeIbHOTO POEKTUPOBAHUS.
N3o6paxkenue Guryp B nmapaiebHOW IPOSKIMH. YTIIbI C COHANPABICHHBIMU CTOPOHAMH, YOI
MEXy NPSMBIMHU B pocTpaHcTBe. [[apamienbHOCTh MIIOCKOCTEN: NapaljiebHbIE INTIOCKOCTH,
CBOMCTBA MapauIeIbHbIX IOCKOCTEH. [IpocTelinume npocTpaHCTBEHHbBIE (UTYPHI HAa TUNTIOCKOCTH:
TETpas’Ap, NapauieIeNuIEe], IOCTPOECHUE CEUEHU.

ITepnieHAUKYIAPHOCTD MPSIMON U IUNIOCKOCTH: NEPIEHAUKYIISIPHBIE ITPSIMBIE B
MIPOCTPAHCTBE, MPSMBIE NapAJIIEIbHBIE U IEPIEHANKYIISIPHBIE K INIOCKOCTH, IPU3HAK
MEPIEHANKYISIPHOCTH MPSAMOM U TIIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHAUKYIISIPHOM



II0CKOCTH. OPTOrOHAIBHOE MPOEKTUPOBaHue. [lepnenaAnKyIsip 1 HaKJIIOHHBIE: pacCTOSTHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 MIIOCKOCTH, MPOEKIUS PUTYyphI HA IIIOCKOCTb.
[lepneHIUKYIAPHOCTD IIJIOCKOCTEM: IIPU3HAK IIEPIICHIUKYIIPHOCTH JBYX IUIOCKOCTEN. Teopema
0 TpE€X MEPIECHIUKYIIApaXx.

VYTIibl B IPOCTPAHCTBE: YIOJl MEXAY NPSAMOU U TJIOCKOCTBIO, IBYTPAHHBIA YT0JI, TUHEUHBIN
YIOJ1 AIBYTpaHHOro yria. TpéXxrpaHHblil 1 MHOrOrpaHHble yriibl. CBOMCTBA IVIOCKUX YIJIOB
MHOTrorpaHHoro yria. CBOMCTBa IJIOCKUX U JIBYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMsl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHororpaHHuKHu

Buzasl MHOrOrpaHHMKOB, pa3BEPTKAa MHOrorpanHuka. Ilpusma: n-yronasHas npusma,
npsiMasi ¥ HaKJIOHHAs PU3MBbL, OOKOBast 1 TIOJHAsI IOBEPXHOCTH MpU3MBL. [lapannenenumnesn,
MPSIMOYTOJIBHBIN MapajliesenuIie] ¥ ero cBoicTea. Kparyaiiime nytu Ha MOBEPXHOCTH
MHororpanuuka. Teopema Diinepa. [IpoctpanctBennas teopema [Iudaropa. [Mupamuna: n-
yroJsibHasl MMpamMuia, IpaBUibHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX rpaHei
MpaBWIbHON mnupamubl. [IpaBuiibHbIE MHOTOTpaHHHMKU: IpaBWJIbHAs MpU3Ma U IPaBHJIbHAS
UpaMuia, MpaBUiIbHas TPEYrojbHas MUpaMuIa U MPaBUIbHBIN TeTpadap, ky0. [IpeacraBnenue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3IP, TOACKASAP U UKOCASIP.

Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB: p&0pa, AuaroHanu, yrisl. [lnomans 60koBoi
IIOBEPXHOCTHU U ITOJIHOM ITOBEPXHOCTHU IIPSMOM MPU3MBI, IIJIOIIA b OCHOBAHUM, TEOPEMA O
OOKOBOI MTOBEPXHOCTH MPsIMOiA TTpu3MBI. [110maas 60KOBOM TOBEPXHOCTH M IIOBEPXHOCTH
MPaBUJIIbHON NUPAMUBI, TEOPEMA O IUIOMIAN YCEUEHHOW MUPaMU/IbI.

CummeTpus B IPOCTPAHCTBE. DJIEMEHThI CAMMETPUU IIPABUIbHBIX MHOTOI'PAaHHHUKOB.
CumMMeTpus B IPpaBUILHOM MHOTOTPaHHHUKE: CUMMETPHS Mapajlieienunena, CHMMETPHs
MPaBWJIbHBIX IPU3M, CHMMETPHS MPAaBUILHONW MUPAMUJIBIL.

BekTops! M KOOPAUHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, NINHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHANIPABIICHHBIE U IIPOTUBOITIOJIOAKHO HAMPABIICHHBIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JIEUCTBUSI ¢ BEKTOPAMMU: CJIOKEHUE U BBIYUTAHNUE BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BEKTOpa Ha ynciio. CBOMCTBA CI0XKEHUS BEKTOPOB. CBOMCTBA
YMHO>KEHHS BEKTOpa Ha 4yuciio. [IoHsaTre komiuianapHble BEeKTOpBL. [Ipu3HaK KOMIITIaHAPHOCTH
Tpéx BekTopoB. [IpaBmiio napamnenenunena. Teopema 0 pa3iaoKeHUH BEKTOPA 110 TPEM
HEKOMIUTAaHapHBIM BeKTOpaM. [IpsiMmoyronbHas cucrema KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! Bektopa. CBsI3p MEXly KOOpAMHATAMHU BEKTOpA U KOOPIAUHATAMH TOYEK. YTOJI
MeX1y BeKTopaMu. CKasIpHOE MPOU3BEIECHNE BEKTOPOB.

11 KJIACC

Tesa BpameHust

[TonsiTyst: UMAMHAPUYECKas TOBEPXHOCTh, KOHUYECKas TOBEPXHOCTh, chepruueckas
MOBEPXHOCTh, 00pazyrolue noepxHocteid. Tena BpameHus: THIMHIP, KOHYC, YCeUEHHBIN
KOHYC, cepa, map. Bzaumuoe pacnonoxxeHue chepbl U INIOCKOCTH, KacaTelbHasl MJI0CKOCTb K
cdepe. M300paxenue Ten BpalieHus Ha IiockocTy. Pa3BépTka nunmnapa u konyca. CuMMeTpus
cdepsl u mapa.

O6Bém. OcHOBHBIE cBOcTBa 00bEMOB Tell. Teopema 006 06bEME NPAMOYTOIBHOTO
napajiesienunena u cieacTeus u3 He€. OOBEM NMPsIMON M HAKJIOHHON MPU3MBI, IIMITMHIIPA,
nupamMubl 1 KoHyca. O0bEM 11apa U apoBOro CErMEHTA.

KomOuHamuu Ten BpalieHnus 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucanHas B LMIMHID,
oIMcaHHas OKoJo HIuHIpa. [lepeceuenne cdepol u mapa ¢ miockocTbio. Kacanue mapa u
cdeprl TIOCKOCTHIO. [IOHATHE MHOrOrpaHHHKA,



OIHMCAaHHOTO OKOJIO c(epbl, cepbl, BIUCAHHON B MHOTOI'PaHHUK WJIM TEJIO BpallleHHs.

[Tnomanp MOBEPXHOCTHU IIMIMHPA, KOHYCA, IToImaas cepsl u e€ yacteit. [loqodue B
npoctpancTBe. OTHOMIEHHE 00BEMOB, IIIOLIA/IEH TOBEPXHOCTEH MOJOOHBIX (Uryp.
[IpeoOpaszoBanue nmomodus, romoTeTrs. Pemenne 3aad Ha MIIOCKOCTH C UCIOIb30BAHUEM
CTepEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEYCHUSI LIMITUHAPA
(mapasnienbHO U MEePIEHIUKYISIPHO OCH), CEYEHUs KOHYyca (MapajuielibHble OCHOBAHUIO U
IIPOXOJIAIINE YEPE3 BEPLIMHY), CEUEHUS 11apa, METO bl [IOCTPOEHUS CEUEHUI: METOJ] CIIEI0B,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IIEpEeHOCa CEKYIEN TIIOCKOCTH.

BexTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTopsl B mpocTpancTse. Onepannu Haj BEKTopaMu. BEKTOpHOE YMHOXKEHUE BEKTOPOB.
CaoiicTBa BeKTOpHOTO yMHOXeHHUs. [IpsimoyronbHas cucteMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! Bektopa. Paznoxkenue Bekropa o 6asucy. KoopamHaTHO-BEKTOPHBIN METO IPU
pELIEHNN T€OMETPUYECKUX 3a/1ay.

JABu:KEeHUS B IPOCTPAHCTBE
JBuxenus npoctpanHcTBa. OtoOpakenus. J[BrkeHus u paBeHcTBO Guryp. O6mue

CBOMCTBA JBMKECHUI. BUbl NIBHKEHUI: apajuIeNbHbIN IIEPEHOC, IEHTpaJIbHasi CHMMETPHS,
3epKaJIbHasi CAMMETPHSsI, IIOBOPOT BOKPYT mpsimoid. [IpeoOGpazoBanust momodus. [Ipsmast u cdepa
Diinepa.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YTJIYBJIEHHBIH YPOBEHD) HA YPOBHE
CPEJHETI'O OBILIEI'O OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxnanckoe BocnuTaHue:

c(OPMHPOBAHHOCTh T'PAKIAHCKOHN MO3UIIMH 00yUarOIIErocs Kak akTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUNCKOr0 OOIIeCTBa, MPEICTABICHUE O MATEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBICHHMA, TIPOLIEAYpP IPaXkIaHCKOTO 00mIecTBa
(BBIOOPBI, OMPOCHI U APYTO€), YMEHUE B3aUMOACHCTBOBATh C COLIMATIbHBIMU MHCTUTYTaMH B
COOTBETCTBHUHM € UX QYHKIMAMHU M Ha3HAUECHUEM;

2) naTpuOTHYECKOE BOCIHTAHME:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, YBaXEHUS K IPOILIOMY U
HACTOSIIIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOLLIEHHE K JOCTHXKEHHUSIM POCCUMCKHUX
MaTeMaTHKOB U POCCUICKON MaTeMaTHYeCKOM IIKOJIbI, UCIIOIb30BAHUE STUX JOCTHKEHHU B
JPYTUX HayKax, TEXHOJIOTHUSX, Chepax SIKOHOMHUKH;

3) AyXOBHO-HpaBCTBEHHOE BOCIHTAHHUE:

0CO3HaHME JYXOBHBIX LIEGHHOCTEH poccHiickoro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, STHUECKOTO MOBEICHHS, CBI3aHHOTO C MMPAKTHYECKUM MTPHUMEHEHHEM
JOCTUKEHUM HayKH U JIeATEIbHOCTHIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIa/la B TOCTPOEHUE
YCTOHYMBOTO OYTyIIEro;

4) 3cTeTHyeckoe BOCHUTAHHE:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOYAst 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKIECHUN, BOCIPUUMYHBOCTH K
MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

5) ¢usuueckoe BocnuTaHue:

c(OpPMHPOBAHHOCTb YMEHUS PUMEHATh MaTeMaTHUECKUE 3HAHUS B HHTEPEcax 3[0pOBOTO
1 6e30macHOTo 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 37I0POBBIO (30POBOE
MUTaHue, cOalaHCUPOBAHHBIN PEXXUM 3aHITHI U OTJbIXA, peryispHas puznyecKas akTUBHOCTD),



(bu3nYecKoe COBEPIICHCTBOBAHNE MPH 3aHATUAX CIOPTHUBHO-03/I0POBUTENBHOM JESATEIBHOCTBIO;

6) TpyaoBoe BocnuTanue:

TOTOBHOCTB K TPYZy, OCO3HAaHHE LIEHHOCTH TPYAOII00US, UHTEPEC K pa3InyHbIM cepam
poeCCUOHATTLHON IEATEIFHOCTH, CBA3aHHBIM C MAaTEMATUKOHN U €€ MPHIIOKEHUSIMH, YMEHHE
COBepLIATh OCO3HAHHBIN BBIOODP Oyayliel npodeccuu 1 peaan3oBbIBaTh COOCTBEHHbIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY
00pa30BaHUIO ¥ caMOOOPa30BAHMUIO HA MPOTSHKEHUU BCEH )KU3HU, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PELICHUM IIPAKTUYECKUX 3a]a4 MATEMaTUYECKON HAIIPABICHHOCTH;

7) 3Ko/10rHYEcKOe BOCIUTAHHE:

c(OPMHPOBAHHOCTb IKOJIOTMUECKON KYJIbTYPbl, TOHUMAaHUE BIUSHUS COLIUAIBHO-
9KOHOMMYECKHUX IPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLIMAIILHOM CPENbl, OCO3HAHUE
IJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPoOsIeM, OpUEHTAIMs Ha IPUMEHEHNE
MaTeMaTHYeCKUX 3HaHUH JUIs pelleHHs 3a1a4 B 00JIAaCTH OKPY>KaroLIel cpe/ibl, IJIaHUPOBAHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI AJI1 OKPYKAIOIIEN CPEJIbl;

8) menHocTH HAYYHOrO MO3HAHMS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILECTBEHHOM MTPAKTUKH, IOHUMaHUE MaTeMaTHYECKONW HayKU KakK c(epsl
YeJI0BEYECKON AESTEIbHOCTH, ITANOB €€ Pa3BUTHs U 3HAYUMOCTH IS PA3BUTHUS LIMBWIN3ALNH,
OBJIAJICHHUE A3BIKOM MAaTEMaTUKHU U MAaTEMaTU4YECKOM KYJIbTYPOH KaK CPEeICTBOM IIO3HAHUS MUpa,
TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIBHOCTD HHIMBUIYAIBHO U

B IpyIIIIE.
METANIPEAMETHBIE PE3YJIbTATDI

Ilo3naBaTebHBbIE yHUBEPCAJIbHbIE Y4eOHbIe /1eliCTBUA

ba3zoBble joruueckue JeicTBUSA:

BBISIBIIAAT U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKUX O0OBEKTOB,
MOHATHI, OTHOIIEHUN MEXy TOHATUSMHU, GOPMYITUPOBATE ONPEAETICHUS MOHATHH,
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIINK, OCHOBAHUSA i1 00001eHUs U
CpaBHEHUS, KPUTEPUHU TPOBOJIMMOTO aHAIIN3A;

BOCIIPUHUMATH, (HOPMYIUPOBATH U MPEOOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUHs B (pakTax,
JTAHHBIX, HAOTIOJCHUSIX W YTBEPIKICHUSX, IPEIaraTh KPUTCPUH TSI BBISIBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIETIaTh BBIBOJIBI C UCMOJb30BAHMEM 3aKOHOB JIOTUKH, IE€TYKTUBHBIX U UHIYKTHBHBIX
YMO3AKJIOUEHUH, YMO3aKJIKOYEHU 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSITENILHO JI0KA3aTeLCTBA MATEMATUYECKUX YTBEPKICHHH (TIpsIMbIe U
OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIINIO, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHUS U BBIBOJIBI;

BBIOMpATh crIoco0 pemieHus yueOHo 3a1auu (CpaBHUBATh HECKOJILKO BAPHAHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOASIINN C YIETOM CaMOCTOSITENTEHO BBIICIEHHBIX
KpUTEPHEB).

bazoBble ucciienoBaTe/IbCKUe JeiiCTBUS:



UCIIOJIb30BaTh BOIIPOCH! KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT NO3HaHUsI, (OPMYIHPOBAThH
BOINPOCHI, (PUKCUPYIOIIKE IPOTUBOPEUHE, TPOOIIEMY, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

IIPOBOAMTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIIN 3KCIIEPUMEHT, UCCIIEI0OBAaHUE 110
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro 0ObeKTa, sIBIEHUS, IPOLECCa, BBIBICHUIO
3aBUCUMOCTEH MeX 1y 00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

CaMOCTOSTENEHO (hOpMYyIUPOBaTh 000OIIEHNS M BEIBOJIBI IO PE3YJIbTAaTaM MPOBEAEHHOTO
HAOJIOACHNS, UCCIIEIOBAHNS, OIICHUBATH JTOCTOBEPHOCTH TOJIYYEHHBIX PE3yIbTaTOB, BHIBOJOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHUE MPOLIECCA, @ TAK)KE BBIABUTaTh IIPEAIIONOKEHNUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISAIT N1e(OUIMTHI HH(OPMAIINH, JaHHBIX, HEOOXOAUMBIX JIUIsl OTBETA Ha BOIPOC U JIJIsS
pellieHus 3a/1auy;

BbIOMpATh MH()OPMAIMIO U3 UCTOYHUKOB PA3JIMYHbIX TUIIOB, aHAJIM3UPOBATh,
CHCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMALIMIO Pa3IUYHBIX BUAOB U (hopM
IIpE/ICTaBICHMUS;

CTPYKTYPUPOBATh HH(POPMAITUIO, IPEJICTABIIATE €€ B Pa3IMYHBIX (HopMax,
WUTIOCTPUPOBATh rpauuecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOATENIBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMmyHukaTuBHbBIC YHUBepcaJbHbIe YueOHbIe AelicTBUS

OO0menue:

BOCIIPUHUMATh U (hOPMYIHPOBATH CYXkJIEHHUS B COOTBETCTBUHU C YCIOBHSMHU U LIETSIMU
oO1IeHMs], ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHHS B YCTHBIX U MMCbMEHHBIX
TEKCTax, J1aBaTh NOSICHEHHUS 110 X0y PEIIeHUs 3a/1a4l, KOMMEHTHPOBATh MOIyYEHHBIN
pe3yJIbTarT;

B X0/1€ 00CYX/I€HUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pelaeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HALIEJICHHbIE HAa TOMCK PELIEHMs], COMIOCTaBISATh CBOU
CYXACHUS C CY’KICHUSMH JIPYIUX YYaCTHUKOB JMajora, 0OHapyKMBaTh pa3iMuue U CXOJICTBO
MO3ULMH, B KOPPEKTHOU opme HopMyTUpoBaTh pa3HOITIACHs, CBOU BO3PAKECHHUS;

IIPEJICTaBIISITh PE3YJIBTATH] PEILICHNUS 3a/1a4H, IKCIIEPUMEHTA, UCCIEA0BaHNUs, IIPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUIEHHUS C YYETOM 3a]a4 MMPE3EHTALUHU U
0COOEHHOCTEH ayAUTOPUH.

PerynsiTuBHbIe yHMBepcaibHbIe yueOHbIe AeiicTBUs CaMoopraHu3anus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 3aJ]auH, BEIOUPATh CIIOCO0 PEIIeHuUs C

y4€TOM HUMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh

U KOPPEKTUPOBATh BApUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(OpMaLIUK.

CaMOKOHTPOJIb, SMOIMOHAILHBII HHTEIJICKT:

BJIaJICTh HaBbIKAMU MTO3HABATEIbHOM pepIeKCUH KaK OCO3HAHUS COBEPILIAEMBbIX JAEHCTBUI

Y MBICITUTENTLHBIX MPOIECCOB, HX PE3yIbTATOB, BIIA/IETh CIIOCOOAMHU CAMOTIPOBEPKH,
CaMOKOHTPOJISI IIPOIIecca U pe3ynbTaTa peleHHs MaTeMaTHIeCKON 3a/1a4H;

IpPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIIEHUH 3a/1a4l, BHOCUTb
KOPPEKTHBHI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, TaHHBIX, HAMICHHBIX OLIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNIbTAaTa EIH M YCIOBUSIM, OOBSCHATH TPUYUHBI TOCTHIKECHHS
WA HEIOCTUKEHHUS PE3YJIbTAaTOB JAESITEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OL[CHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eITeJIbLHOCTD:



MIOHMMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U HHIUBUIYaIbHON paObOTHI TIPU
peleHnH yueOHBIX 3a/1a4, IPHHUMATh 11EJIb COBMECTHOM JICATEIIEHOCTH, IJIAHUPOBATh
OpraHMU3aIMI0 COBMECTHOM pabOThI, paclpenesaTh BUABI padoT, JOrOBapUBaATHCS, 00CYKAATh
MIPOLIECC M PE3YNIbTAT pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOICH;

y4acTBOBATh B IPYNIOBBIX (GopMmax paboTsl (00CyxkaeHHs, 0OMEH MHECHHUH,

«MO3TOBBIC IITYPMbD» U UHBIE), BBITOJIHATH CBOIO YaCTh pabOTHI U KOOPAUHUPOBATH CBOM
JEUCTBUS ¢ IPYTHMH WICHAMU KOMaH/Ibl, OIEHUBATh KAY€CTBO CBOETO BKJIa/1a B OOIIUI MPOIYKT
110 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUSI.

NPEJIMETHBIE PE3YJIbTATBI

K xonny 10 knacca oOyuaronmiicss HAy4UTCS:

e cBOOOJHO ONEPHPOBATH OCHOBHBIMH MOHATUSAMHU CTEPEOMETPHUHU IIPU PEILICHUH 33/1a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKJICHHI;

® [IPUMEHATh AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX NPH PELICHUU
FeOMETPUUYECKUX 3ajay;

e Kiaccu(UUIUpPOBATH B3aMMHOE PACIIONOKEHHUE IPSIMBIX B IIPOCTPAHCTBE, IIIOCKOCTEH B
IPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE;

e cBOOOJIHO ONEPUPOBATH MOHATHAMM, CBA3aHHBIMU C YIJIAMHU B IPOCTPAHCTBE: MEXKY
HOPSMBIMU B IPOCTPAHCTBE, MEXy MPSIMOM U IJIOCKOCTBIO;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C MHOT'OI'paHHUKaMU; CBOOOHO
pacro3HaBaThb OCHOBHbIE BUbl MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMHUAa,
OpSMOYTOJIbHBIN Mapasuienenunesn, Kyo);

e Kjaccu(uUIUpPOBaTh MHOTOIPAHHHUKH, BEIOUPAs OCHOBaHMS IS KJIacCU(pUKALIUY;

e CcBOOOJHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C CEYEHUEM MHOTOI'PaHHUKOB
IUIOCKOCTBIO;

e  BBINOJHATH NapajuleIbHOE, IEHTPAIBHOE U OPTOrOHAJIbHOE MPOEKTHPOBaHUE (GUryp Ha
IUIOCKOCTb, BBIOJHATH N300pakeHust (pUryp Ha MI0CKOCTH;

® CTPOUTH CEUYEHHS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAAMH, BHIMOIHATH (BHIHOCHBIE)
IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY,
CHU3Y;

e BBIUMCIIATH IUIONIA/IM TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MUpaMua),
F€OMETPUUECKUX TeJl C MPUMEHEHUEM (OopMyT;

e CcBOOOJHO ONEPUPOBATh MOHATHSIMHU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUU (UTYPBHI;

e CcBOOOJIHO ONEPHPOBATH MOHATHSIMH, COOTBETCTBYIOIIUMH BEKTOpaM M KOOpPAWHATaM B
IPOCTPAHCTBE;

e  BBINOJHATH JCHCTBUS HAJl BEKTOPAMU;

e pemiaTh 3aJla4M Ha JOKa3aTebCTBO MATEMAaTUYECKUX OTHOLIEHUH U HaX0XKJIEHUE
TEOMETPUUYECKUX BEIIMUUH, IPUMEHSSA NU3BECTHBIE METO/IbI IIPU PELIEHUH
MaTEMaTUYECKUX 3aa4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

e TPUMEHSTH NPOCTEUIINE MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO- KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aj1ay;

*  U3BIEKaTh, IPe0OPa30BHIBATh U MHTEPIPETUPOBATH HH(OPMAIIHIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTekax u
pPHUCYHKaX;

e IIPUMEHSATH [1OJIyYCHHbIE 3HAHUS Ha NIPAKTUKE: CPABHUBAThH U aHAJIU3UPOBATh
peallbHbIE CUTYaLlUH, IPUMEHATh N3YUYEHHBIE TOHATHS B IPOLIECCE NIOUCKA PELICHUS
MaTeMaTHYeCKU CPOPMYINPOBAHHON MPOOIEMbI, MOJCINPOBATH peabHbIE CUTYaLUU
Ha s3bIKE T€OMETPHHU, UCCIIEI0BATh IIOCTPOCHHBIE MOJIENIN C UCIOIb30BAHUEM



reOMETPUUECKUX MTOHITUH U TEOpeM, ammnapara ajireOpbl, pelarb IPakKTHYECKHe
3ajlauyl, CBA3aHHBIE C HAX0XKIEHUEM I'€OMETPUUECKUX BEIUYMH;

® UMETb MPEJACTaBICHHS 00 OCHOBHBIX ATalax pa3BUTH F€OMETPUH KaK COCTaBHOM
qacTH (pyHAaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonny 11 kinacca oOyuaronuiicss HAy4uTCsi: CBOOOIHO ONEPUPOBATH MTOHATUSIMH,

CBSI3aHHBIMU C WIMHAPUYECKON, KOHMYECKON U c(hepruecKor TOBEPXHOCTIMH, OOBSICHSTD

CIIOCOOBI MOTY4EHUS;

e  ONEpPUPOBATH NOHATHAMM, CBSI3aHHBIMH C T€JIaMH BpaILlEHUs: LUIMHIPOM, KOHYCOM,
cdepoii u mapowm;

e pacro3HaBaTh Tella BpalleHus (LIUIMHID, KOHYC, cdepa U map) U 00BSICHATH CIIOCOOBI
HOJIy4YEHHUs TeJl BpallleHus;

e Kiaccu(UUIUpPOBATh B3aUMHOE PACIIONOKEHHE CEephl U TNIOCKOCTH;

e  BBIUUCIIATH BEJIMYMHBI 3JIEMEHTOB MHOT'OT'PAaHHUKOB U TEJ BpallleHHsl, 00BbEMBI U
IUIOLIA/IM OBEPXHOCTEN MHOIOIPAHHUKOB U TEJI BpallleHUs, TEOMETPUUECKUX TEI C
pUMEHEHUEM (QOPMYIT;

e cBOOOJIHO ONEPUPOBATH NOHATUSIMM, CBI3aHHBIMU ¢ KOMOMHAIMSIMU TeJl BpaIlleHUs U
MHOI'OI'PaHHMKOB: MHOTOI'PAaHHMK, BIIMCAHHBIN B cepy U ONMUCAHHBII 0KOJIO chepsl,
cdepa, BlIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIECHUS;

e  BBIYMCIIATH COOTHOIICHHS MEXY TUIOIIAsIMHA MTOBEPXHOCTEH 1 00bEMaMU TTOJOOHBIX
TeJI;

e u300pakaTh U3ydaeMble (PUTYPHI, BBIIOJIHAThH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3
PUCYHKOB ITPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpalllCHHUS;

®  U3BIEKaTh, UHTEPIPETHUPOBATH U MPEOOPa30BBIBATh MH()OPMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTekax u
PHUCYHKaX;

e cBOOOJIHO ONIEPUPOBATH MOHIATHEM BEKTOP B IPOCTPAHCTBE;

e  BBINIOJIHATH ONlEpALMU HaJl BEKTOpaMH;

e 33/1aBaTh INIOCKOCTh YPABHEHUEM B IEKapTOBOM CHUCTEME KOOPJUHAT;

e pemarb reOMETPUUYECKUE 33Ja4H HA BBIUMCIICHUE YIJI0B MEXAY IPSIMBIMU U
IJIOCKOCTSIMU, BBIYMCIIEHUE PACCTOSHUN OT TOUKH JI0 IJIOCKOCTH, B 1I€JIOM, Ha
PUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A IPH PELICHUH;

e cBOOOJIHO ONMEPHPOBATH MOHATHIMM, CBI3aHHBIMH C JBH)KEHHUEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKECHUM;

e BBINOJIHATH U300paKEHHsI MHOTOI'PAaHHUKOB U TeJl BPALLEHUS MPU NapauieIbHOM
NepeHoce, HEHTPATLHON CHMMETPUH, 3epKaIbHOW CUMMETPHUH, IIPU TOBOPOTE BOKPYT
npsIMOM, TIpeoOpazoBaHus o100u;

e CTPOUTH CEYEHHS MHOTOTPAaHHUKOB M TEJ BPALIEHUS: CEUEHUS LIMINHIPA
(mapasuienbHO U MEPIIEHANKYIISIPHO OCH), CeUeHHsI KOHyca (MapasuieibHble OCHOBAaHHIO
U TIPOXOJSIIIKE Yepe3 BEPIINHY), CEUSHHUS 1I1apa;

e CIIOJIH30BAaTh METO/IbI IOCTPOCHUS CEYEHHIT: METOJ CIIEI0B, METOJ] BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYLIEH MIIOCKOCTH;

e  JIOKa3bIBaThb FT€OMETPUUECKUE YTBEPKICHUS;

e [IPUMEHATH FreOMeTpUYecKHe (HaKThl AJIs PEIICHUS] CTEPEOMETPUUECKUX 3ajad,
IPENOoNararoIliuX HECKOJIbKO 1IaroB PEeIIeHHs, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbl B
SIBHOW M HESIBHOU (hopMme;

e pemiaTh 3aJ1a4M Ha JOKa3aTebCTBO MATEMATUYECKUX OTHOLIEHUM U HaX0XK/IEHNE
reOMETPUYECKUX BEJIMYNH;

e [IPUMEHSATH IPOrPAMMHBIE CPEJICTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH



pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

HNPUMEHSATH [TOJy4YEeHHbIC 3HAaHHUS Ha MPAKTHKE: CPAaBHUBATH, aHAIIM3HUPOBATH U
OLCHUBATL PCAJIbHBLIC CUTyalluH, IPUMCHATH U3YYCHHBIC ITIOHATUS, TCOPCMBEI, CBOMCTBA
B IIPOIIECCE MOKMCKA PEIICHHS] MaTeMAaTHIeCKU C(OPMYITUPOBAHHON TPOOIEMBI,
MOJIETTMPOBATh PEAbHBIC CUTYAIlUHU HA SI3bIKE TEOMETPHH, HCCIIEA0BATH TIOCTPOCHHBIE
MOJIEJIH C UCIOJIb30BAaHUEM I'€OMETPUIECKUX MOHATHH U TEOpEM, armapara aareopsl,
peliaTh NPAaKTUYICCKUC 3a]a4, CBA3AHHBIC C HAXOXICHUCM I'COMCTPUUCCKHUX BCIIMYNH,
HMCTb NPCACTABJICHUA 00 OCHOBHBIX 3Talax Pa3BUTHA TCOMCTPHUU KaK COCTaBHOM

gacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Konrponeinre | Ipaxtirieckiue o0pa3oBaTe/bHbIe
padoThbI padoThbI pecypest
1 BBenenue B crepeoMeTpHio 23 1
5 B3aunmnoe pacmnonoxeHue NpsMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanmnensHOCTh NPSAMBIX U IIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepneHnmfyﬂapHOCTL MIPSIMBIX U o5
IJIOCKOCTEH B MPOCTPAHCTBE
VYriibl U paccTosTHUS 16
MHororpanHuKH 7
BekTopsl B ipocTpaHcTBE 12
8 [ToBTOpeHue, 06001ICHNE U CHCTEMAaTH3AIUS 5 9
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3aesioB U TeM Korrponsmsie | Tpacrmseckie (uudposrbie)
NMPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI pecypent
1 AHaUTHYECKast TEOMETPHS 15 1
9 [ToBTOpEHHE, 0606H16H1il’e u 15 1
CUCTEeMAaTH3alHsl 3HAHHHA
3 O0bEéM MHOTOTpaHHHUKA 17
Tena BpareHus 24
5 [Tnomaau moBepxXHOCTH U 00bEMBI 9 1
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHwme, o606meHIﬁe u 17 9
CUCTEMAaTH3AIIHsI 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/u

Tema ypoka

KoanuecTBo yacoB

Bcero

KoHnTpoabHbie
padoTsbI

IIpakTH4yeckue
padoThbI

Jlara
HU3yYeHUs

JIeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypcsl

OcHoBHbIE ITpaBUJIa U300pa’KEHUS Ha
PHUCYHKE IJIOCKOCTH, MapajljIeIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHUS CTEPEOMETPUU: TOUKA, IpsIMas,
IUIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHMs Ha PUCYHKE
TUTOCKOCTH, MTAPAJIIEIBHBIX MPSMBIX
(OTpE3KOB), cepeAMHBI OTPE3Ka

IMousTus: MEPECCKAOIMECH IMIIOCKOCTH,
nepecekaromuecs npsamasa U 1mJI0CKOCTb,
MOJIYIIpOCTPAaHCTBO

IMousTus: MEPECCKAOIMECH TTIIOCKOCTH,
IepeceKkaromuecA nmpamasd U JIOCKOCTb;
MOJIYIIpOCTPAHCTBO

MHororpaHHUKH, H300paskeHIe
MPOCTEHIINUX TPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

MHororpaHHuKH, H300paskeHue
MPOCTEHIINX TPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIIUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBBIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEpEOMETPHH U IIEPBBIE
CIIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cieacTBus u3 HUX. CriocoObl 3aJaHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs IPSAMBIX U TUIOCKOCTEH

10

N3obpakenue ceuyeHmii TMpamMuIbl, Kyoa i
IIPU3MBI, KOTOPBIE IIPOXOIAT YEpPE3 UX
pé€bpa. N3o0pakeHune nepeceueHusI
HOJYYeHHBIX IUI0CcKocTeil. PackparmmBanue
IMOCTPOCHHBIX CEUCHUI Ppa3HbIMHU LIBETAMU

11

N300pakeHue cedeHnit nupaMu/isl, Kyda u
IPU3MBI, KOTOPBIE IPOXOIAT Uepe3 X
pé€bpa. N3o0pakeHne nepeceueHusI
IIOJIy4EeHHBIX IUTOCKOCTEN. PackpamBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

12

N300pakeHne cedeHnit mupaMu/isl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 UxX
pé6pa. N300paskeHue nepecedeHus
IIOJIy4EeHHBIX IUTOCKOCTEN. PackpamBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMU LIBETAMU

13

N300pakeHue cedeHnit mupaMu/isl, Kyda u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UxX
pé6pa. 3o0paskeHne nepecedeHus
MOJIy4EHHBIX IUTOCKOCTEN. PackpamBanue
IIOCTPOEHHBIX CEYEHNUH Pa3HBIMU LIBETAMU

14

Mertoa ciaenoB mis MMOCTPOCHUA CEeUCHUM




15

Merton cieoB AJisi TOCTPOSHUS CEUCHHUIA.
CBolicTBa NepeceueH i MPAMbBIX U
IUIOCKOCTEN

16

Merton ciefoB AJisi TOCTPOCHUS CEUCHUIA.
CBolicTBa IiepeceueHu il NpsIMbIX U
IUIOCKOCTEH

17

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIKCh 1IaroB
MOCTPOCHUS

18

[TocTpoenwue ceuenuit B mupaMuse, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEpPTEKEH U 3aIlMCh LIAaroB
MOCTPOCHUS

19

[TocTpoenwue ceuenuit B mupaMuse, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIUCh LIAr0B
IIOCTPOCHHUS

20

[TocTpoenue ceuenuii B nupamuse, Kyoe
no TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIUCh LIAr0B
IIOCTPOCHHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
MPOMOPIHOHANEHBIX 0Tpe3kax. [Togobue
TPEYrOJIbHUKOB

22

[ToBTOpenue mmanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. McTopus pa3BuTus
MJIAHUMETPUU U CTEPEOMETPUU




23

KoHnTtposnbhas padota " AKcruoMbl
crepeomerpuun. Ceuenus"

24

B3auMHoOe pacnoioxKeHue MpsIMbIX B
npoctpaHcTBe. CKpelmBaronumecs
npsimble. [Ipu3Haku ckpenyBaronmxcs
npsimbix. [lapaenbHble npsiMele B
IIPOCTPAHCTBE

25

Teopema o CyliecTBOBaHUU U
€MHCTBEHHOCTH NPSIMOM MapajlIeIbHOM
JTAHHOM MPSMOU, MPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIleH Ha JTaHHOMN
IpsMou. JleMMa o nepecedeHnn
napauieIbHbIX MPSMBIX TJIOCKOCTHIO

26

[TapannensHOCTB Tpex MpsiMbIX. Teopema o
TpEX mapauienbHbIX NpAMbIX. Teopema o
CKPETUBAIOIINXCS MPSIMBIX

27

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaUIETHbHOTO
npoekTupoBanus. M3o0paskeHne pa3HbIx
¢buryp B napajjiebHON NPOEKIUU

28

LlenTpanbHas npoexus. YToi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOJI
MEXIY IPSAMBIMU

29

3aa4uM Ha 10Ka3aTeIbCTBO U
HCCIIEJOBAHNE, CBA3AHHBIE C
PAacCIIOIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[TonsaTus: mapayuieabHOCTh MPSIMOM U
IUIOCKOCTH B mpocTpaHcTe. [Ipu3nak
NapauIeIbHOCTH MPSMOU U TUIOCKOCTH.




CBolicTBa MapayieIbHOCTH IPSMOM U
IUIOCKOCTH

31

['eomeTpuueckue 3a1a4i Ha BEIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apauIeIbHOCTBIO MPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenusi, IpOXOASILEro Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuieIbHOTO APYyroi npsiMou. Pacuér
OTHOIIICHUI

33

[TapannenpHast mpoeKLus, IPUMEHEHNE
JUTSI IOCTPOCHHS CEYSHUH KyOa u
napasuienenunena. CpoiicTpa
napajuiejenunea u Mpu3Mbl

34

[TapannensHble nnockoctu. [Tpusnaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 mapayIeIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, MPOXOISIIEH
4yepe3 TOYKY, He IPUHALJIEKAIYI0 TaHHOU
MJIOCKOCTH U CJICJICTBUS U3 HEE

36

CBolicTBa napajjieNIbHbIX INIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX IIEPECEUEHUS
IIPY NIEPECEUEHUH JIBYX NTapalJIeNIbHbBIX
IIJIOCKOCTEN TPETher

37

CBoiicTBa napajuienabHbIX MJIOCKOCTEN: 00
OTpe3Kax NapauIeIbHBIX NPSMBIX,
3aKJIFOYEHHBIX MEXy apajIeIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHHUH MPSIMOH ©
JBYMsI NapaJlIeIbHBIMU IIJIOCKOCTSAMU




38

IToBTopenue: Teopema ITudaropa va
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IPsIMOYT OJIbHOTI'O
napaJuienenunena

41

Brruncnenue AJiMH OTpe3KOB B KyOe U
IPSIMOYTOJIBHOM Mapajuieenurene

42

[IeprieHIMKYIAPHOCTH IPSIMOU U
mockocty. [Ipu3nak
NEPIEHIUKYJIIPHOCTH NPSMOM U
IUIOCKOCTH

43

[TepnieHIUKYIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NEPIEHIUKYIISIPHOCTH IIPSIMOU 1
IUIOCKOCTH

44

Teopema o CylecTBOBaHUU U
€IMHCTBEHHOCTH MPAMOM, MPOXOAIIEN
4yepe3 TOYKY MPOCTPaHCTBA U
MEPIECHIUKYIISIPHOM K ITIOCKOCTH

45

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MMpAMBbIC B MHOT'OI'paHHUKAX

46

[InockoCcTH M epIEeHAUKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

[lepnenquKynsp 1 HaKJIOHHAS.
[TocTpoenue neprneHauKyIIgpa U3 TOYKHU Ha

IPSIMYIO

48

[lepnenquKynsp 1 HaKJIOHHAS.




[TocTpoeHue nepneHANKYIsIpa U3 TOUKH Ha
PSIMYIO

Teopema o TpEx neprieHANKYIIpax

49
(mpsiMast 1 oOpartHas)

50 TeopeMa o TpEX NepneHUKYIISIPax
(mpsimast 1 oOpaTHas)

51 VYros MeXly CKpeIuBalOIUMHUCS
PSIMBIMHU
[Touck nepneHuKyISIPHBIX TPSIMBIX C

52 MIOMOIIBIO TIEPIICHIUKYIISPHBIX
IJIOCKOCTEN

53 OpTOroHanbHO€ MPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, mpu3Msl,

54 IPABUJIbHOM MUPaMU/IbI C TIOMOIIBIO
OpPTOrOHAJIBHOM MPOEKLUU
[TocTpoenue ceuenuii kyba, Mpu3Msl,

55 NPaBUIBHON MUPAMHUIBI C TOMOIIBIO
OPTOTOHAJILHON NPOEKINU
CuMmmeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO INIOCKOCTH. [Ilmockoctn
CUMMETpPUI B MHOTOI'paHHHUKax

57 [Tpu3Hak nepneHuKyIIPHOCTH MPSIMOI U
TUTOCKOCTH KaK CJIEJICTBUE CHMMETPHH

58 IIpaBunpHBIE MHOTOIpaHHUKHU. Pacuér
pacCTOSHUM OT TOUKH JI0 TNIOCKOCTH

59 IIpaBunpHBIE MHOTOIpaHHUKHU. Pacuér
pPacCTOSIHUN OT TOYKH JI0 TUIOCKOCTH

60 CriocoObI OIYCTHTh TIEPIICHANKYJIISPHIL:




CUMMETPUS, CIBUT TOUKH 110
NapaJuIeIbHON IPSIMOU

61

CaBur 1o HenapauieJIbHOU MPSMOU,
U3MEHEHUE PACCTOSHUM

62

KonTponbhnas padora "B3anmuoe
pacroaoXkeHne IPsIMbIX U IJIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yyroa MeK 1y IPSIMBIMHU HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: yroa Mex1y
CKPELIMBAIOILUMUCS NPSMBIMU B
HPOCTPAaHCTBE

65

FGOMeTpI/I‘IeCKI/Ie MCTOJbI BBIYHCIICHUA
yriia MEKAy NpsIMbIMHA B MHOTOI'PAaHHHUKAX

66

JIByrpannblii yrosn. CBOMCTBO JTMHEHHBIX
YIJIOB ABYTPAHHOI'O yria

67

[lepnennukynspHbie miockoctu. CBoicTBa
B3aUMHO NEPIEHANKYISPHBIX IIJIOCKOCTEN

68

[Ipu3Hak neprneHauKyIspHOCTH
IJIOCKOCTEM; TEOpEMa O IPSIMOU
NIEPECEUEHMS IBYX MJIOCKOCTEN
NEPIEHUKYIISPHBIX TPETHEH MIIOCKOCTH

69

[IpstmoyronbHBIN Napajuienenunesn; Kyo;
U3MEPEHHUs], CBOUCTBA NPAMOYTOJIbHOTO
napajuiesienumnesa

70

TeopeMa 0 JUuaroHajiv npsMoyroJibHOro




napamicienuicaa u CJICACTBUC U3 Hee

71

CrepeomMeTprUeCKHUE U MPUKIIATHBIE
3a/1a4¥, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTHU

72

[ToBTOpEHME: CKpeLIMBarOLIUECS IPSIMBIE,
napaielibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHUKaX

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINUXCS MIPSIMBIX, PACCTOSIHHE
MEXYy CKPEIIMBAIOIIUMUCS MIPSMBIMHU B
MPOCTBIX CUTYAIUSIX

74

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
pacCToAHHC OT HpHMOﬁ J0 IIIIOCKOCTHU

75

Brruncnenue pacCTOSTHUN MEXIY
CKPEIIHBAIOIIUMHUCS MIPSIMBIMU C
MIOMOILBIO NEPIIEHIUKYIAPHON IIJIOCKOCTH

76

Tpé€XrpaHHslii yroy, HepaBeHCTBA UL
TpexrpaHHbIX yriaoB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIJIa

77

DneMeHTHI c(hepruuecKoi TeOMETPUH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

Kontponbnas pabora "Yribl u
paccrosiHus"

79

Cucremaru3zainus 3HaHui "MHOTOrpaHHHUK
U €ro dJIeMEHTHI"

80

ITnpamupa. Buns! nupamun. [IpaBunsHas
nupamuia




[Tpusma. [Ipsimast u HaKJIOHHAS TPU3MBIL.

81 1
[IpaBunbHas npusma

82 [Ipsamoii mapasuienenumne], 1
IPSMOYTOJIbHBIN NapaijieNenuIe, Kyo

83 BrimykJisle MHOTOrpaHHHKH. Teopema 1
Ditnepa
Brinykibie MHOTOrpaHHUKHU. Teopema

84 Oitnepa. [IpaBunbHbIE U IOTYTIPABUIIbHbBIE 1
MHOTOTpPaHHUKHI

85 KoHTtposbHas padora "MHOrorpaHHUKH" 1

86 [TonsiTre BeKTOpa Ha IIIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEeKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuito napasuienenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIeXKAIIUX B OJHOU 1
TUTOCKOCTH

92 CkayisipHOE TIPOM3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpamMu B 1
POCTPAHCTBE

94 [Tpocreiimme 3a1a9u ¢ BEKTOPaMHU 1

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMH 1

96 [Tpocreiimme 3a1a9u ¢ BEKTOPaMHU 1

97 [Tpocreiimme 3a1a9u ¢ BEKTOPaMHU 1

98 O00011IeHNE U CUCTEMATU3alUs 3HAHUHA 1




99 O0001eHre ¥ cucTeMaTh3alus 3HaHUH| 1
100 HroroBasi KOHTpOJIbHAS paboTa 1
101 Hrorosast KOHTpoOIIbHAS paboTa 1
102 O0001eHre ¥ cucTeMaTh3alus 3HaHUHA 1
OBIIEE KOJIMYECTBO HACOB 1O 102

I[TPOT'PAMME




11 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Jara uudposBbie
Nen/m | Tema ypoka Kourposabubie | IIpakTuyeckue
Bcero u3yyeHHus1 | oOpa3oBaTe/ibHbIe
padoTsbI padoTbI
pecypchbl
1 [ToBTOpenue Temsl "KoopiuHaTel BEKTOpa 1
Ha MJIOCKOCTH U B POCTPAHCTBE"
2 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTrOpenue TeMsbl "Bprunciienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHME TEMBI 'Y paBHEHHE IPAMOIA, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 VYpaBHEHHUE JIOCKOCTH, HOPMaJb, 1
ypaBHEHHE IJIOCKOCTH B OTpE3Kax
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexropHoe npounssenenne 1
8 JInHeliHbIE HEPaBEHCTBA, IMHEWHOE 1
[IPOrpaMMHUpPOBAHNE
9 JInHelHble HEPABEHCTBA, IMHEHHOE 1
MIPOrpaMMUPOBAHHE
10 AHanuTH4ecKHe METO/bI pacuéTa yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
1 AHanUTHUYECKUE METO/IbI pacuéTa yria 1
MEXy IUIOCKOCTSIMU B MHOIOTPaHHUKAX
12 dopmysa pacCTOSAHUSA OT TOUKH JI0 1




IUIOCKOCTHU B KOOpAWHATAX

HaxoxpaeHue paccTosHUN OT TOUKH 110

13
IIJIOCKOCTH B KyOe

1 Haxoxxaenue paccTOsIHUN OT TOYKH J10
IJIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KonTponbHas pabora "AHanutudeckas
reometpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaHIaPTHHIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEI0B
CedeHust MHOTOTPaHHHUKOB: CTaH/IapPTHEIC

18 TUTOCKOCTH, TIEPECEUCHUS MPSMBIX U
IJIOCKOCTEH

19 [TapannensHble MpsSMbIE U JIOCKOCTH:
napajuleIbHbIE CEUECHUS

20 [TapannenbHble NpsMbIe U MIIOCKOCTH:
pacy€r OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YIIIBI MEXKAY CKPEIIMBAIOITUMHUCS
TIPSIMBIMH
[leprieHAUKYISpHBIE TIPSIMBIE U

99 IJIOCKOCTH: CTaHJapTHBIE Maphbl
NEePIEHANKYIISPHBIX IIIOCKOCTEH U
MPSIMBIX, CHMMETPUH MHOTOTPAaHHHKOB
[eprieH UK YIApHBIE IPSIMBIC 1

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIIEHIUKYIIpax

24 [TeprieHIUKYIISIpHBIEC TIPSIMBIC H




IINIOCKOCTH . BBIYHUCIJICHUA JJIUMH B
MHOTI'OT'paHHHUKaX

25

[ToBTOpEHME: MUIOIMIAIM
MHOTOYTOJLHUKOB, ()OPMYIIBI JISI
JI01a e, CooOpakeHUs Mo00us

26

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (POPMYJIBI IS
Ionaaen, cooopakxeHus 1mo100ust

27

[ToBTOpenue: onaau
MHOT'OYTOJIbHUKOB, (hOPMYJIbI 7151
TIoMIaIel, COOOpaKECHUS TT0T00HSI

28

[Inomany ce4eHuii MHOTOTPAHHHUKOB:
TUTOIIA M TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHSI TOT00MS

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TJIOIA/IA TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

KonrtponsHas pabota "IloBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOI'pPaHHUKOB"

31

O06BeéM Tena. O0BEM MPSAMOYTOIBHOTO
napasuiesienuneaa

32

3amaun 00 yn1BOeHUHU Ky0a, O KBaJpaType
Ky0a; O TPUCEKIIUH yTiia

33

CrepeomeTrprudeckue 3a/1a4H, CBSI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napasuiesienuneaa

34

HpI/IKHaI[HI)Ie 3aaa4u, CBA3aHHBIC C




BBIYMCIIEHHEM 00BEMA MMpsAMOYT'OJIbBHOTO

napaJuienenuneaa

35 O06BEM NPSIMOI TPU3MBI

36 CrepeoMeTpruyecKre 3a/1a41, CBA3aHHBIC C
BBIUYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI

37 [Ipuknanneie 3a1a4u, CBA3aHHbBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 06bEMOB Tell C MOMOIIBIO

38 onpeaenéaHoro uarerpana. OobémM
HAaKJIOHHOH IPU3MBbI
Brruncnenmne 00EMOB TeJ C TOMOIIBIO

39 onpeaenéHHoro uurerpana. OopéM
TTUPAMUJTBI

40 dopmyna 00bEma mupamuel. OTHOIICHUE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

41 ®dopmyna 00bEMa mupamuibl. OTHOIIIEHUE
00BEMOB NUpaMUJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpuyeckue 3a/1a4i, CBA3aHHBIE C
00BbEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpruyecKue 3a/1a41, CBSI3aHHBIC C
00BEMaMH MUPaAMUJIBI
[Tpuknagueie 3amaun 1o Teme "OObEMBI

44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOMH
TIPU3MBI

45 [Ipuknagueie 3anayuu mo reme "OObEMBI
Ten", CcBsI3aHHBIE C 00BEMOM MHPAMHU/IBI

46 [Ipumenenue 06b€MOB. Beruncienue

pacCTodHuA N0 IMIIOCKOCTU




Kontponbnas padora "O0bEM

4 MHOT'OI'paHHUKA"
Hunuaapuyeckas MIOBEPXHOCTD,

48 o0pa3yroIne UIHHIPHIECKON
MTOBEPXHOCTHU

49 unuaap. Hpsamoit KpyroBon LHIMHAID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konnueckas moBepxHOCTb, 00pa3yronme
KOHMYECKOU noBepxHoctu. Konyc

51 Ceuenune KOHYycCa IIOCKOCTHIO,
napajuieIbHOM MJI0CKOCTH OCHOBAaHUS

59 VYceuénnblil konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYCa
CrepeomeTprueckue 3aa4u Ha

55 JI0KA3aTeNIbCTBO U BBIUMCIICHHE,
MMOCTPOECHUEM CEUEHUH IIMIMH/IPA, KOHYCa
CrepeomeTprueckue 3aa4 Ha

56 JTI0KA3aTeNIbCTBO U BBIUMCIICHHE,
MOCTPOECHUEM CEUEHUH IIMIMH/IPA, KOHYCa

57 [Ipuknagubie 3a1a4u, CBI3aHHBIE C
WTAHIPOM

58 [Ipuknagubie 3a1a4M, CBI3aHHBIE C
AJTUHIPOM

59 Cdepa u map




60

[lepeceuenue cepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHI0. By u nu3obpaxkenue mapa

61

[epeceuenue cdepsl u mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Buj 1 n300pakeHue mapa

62

VYpasaenune chepsl. [Tnomans chepsl u eé
yacTen

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTpHuyecKHe 3ajaud Ha
JI0Ka3aTeIbCTBO M BBIYMCIICHUE,
CBSI3aHHBIC CO CEPON U IIAPOM,
MOCTPOSHUEM MX CEUCHHH TNIOCKOCTBIO

65

CrepeoMeTpHuyecKHe 3ajaud Ha
JI0Ka3aTeIbCTBO M BBIYHCIICHUE,
CBSI3aHHBIE CO CepON U MIAPOM,
MOCTPOCHUEM MX CEUCHHH TUIOCKOCTBIO

66

[TpuknagHelie 3a1a4M, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYNKHOCTH HA TIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaHI[apTHI)Ie
ogoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpAallCHUA U
MHOT'OTPaHHUKOB

69

3amaun o TeMe "Terna 1 TOBEPXHOCTH
BpalieHus"

70

3anaun o Teme "Tena u MOBEpXHOCTH
BpateHus"




71

Kourpomnsnas padora "Tena u
P p
IIOBEPXHOCTHU BpaleHus"

72

O6bEM nununapa. Teopema 06 00bEME
MPSIMOTO LUJIHH]IPA

73

Brruncnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uHTerpana. O0néEM
KOHYyca

74

ITnowaau 00KOBOI M ITOJIHOU
MOBEPXHOCTH KOHYCa

75

CrepeomMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYMCIICHHEM 00BEMOB LIUIIUHPA,
KOHYyca

76

[Ipuknagueie 3anauun o Teme "OO0bEMBI U
IJI0IIaau TOBEpXHOCTEH Ten"

77

O0BEM mapa 1 IapoBOTo CEKTOpa.
Teopema 00 00BEMe mapa. [Tnomans
cdepsl. CTepeoMeTpuyecKue 3a/1a4u,
CBSI3aHHBIE C BBIUMCICHHEM 00BEMOB
rapa, apoBOro CerMeHTa U [IapOBOTO
CeKTopa

78

[Ipuknagueie 3anayuu mo reme "O0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa U
momaasio cepbl. COOTHOIIECHUST MEXTY
TIOMIA/ISIMH TIOBEPXHOCTEH M 00BEMaMHU
MOAOOHBIX TEI

79

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o0bpEMa rpu moao0uu.
CrepeoMeTpHUYECKHE 3a/1a9H, CBSI3aHHBIC C




BbIUHCIICHHEM 00BEMOB TeI U TUIoIIaiel
[MOBEPXHOCTEN

80

Kontponbnas padora "Ilnomanu
MMOBEPXHOCTU U OOBEMBI KPYIJIBIX TEN"

81

JIBu>xeHus npoctpancTBa. OTOOpakeHusl.
JIBrokeHus u paBeHCTBO (uryp. O6mme
CBOKWCTBA JBUKECHUI

82

Buapl 1BukeHMI: napaiebHbII
MEPEHOC, LIEHTpaIbHas CAMMETPHS,
3epKajibHasi CAMMETPUSI, IOBOPOT BOKPYT
psIMOK

83

[IpeobpazoBanus nmogodus. [Ipsmas u
cdepa Diinepa

84

FGOMeTpI/I‘{eCKI/IC 3a/la4y Ha IPUMCHCHUC
JABUKCHUA

85

Kontponbnas pabora "BekTopsl B
mpocTpaHcTae”

86

O6o06maromiee nosropenue 11 nouaruit u
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alMsl 3HAHWUH:
"[lapanienbHOCTh IPSIMBIX U IUTIOCKOCTEH
B IIpocTpaHcTee”

87

O6o6maromiee nosropenue 11 nousaruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIHsl 3HAHUH:
"BexTopsl B mpocTpaHcTae”

88

O6o061matomiee nopropenue 11 noustuit u
METO/0B Kypca reomerpun 10-11




KJIACCOB, CHCTEMAaTH3aIHs 3HAHHH:
"BexTopsl B mpocTpaHcTee”

89

O6o6maromee mopropeHue 11 mousaTuii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIlUsl 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee nosropenue 11 nousaruii u
MeTOoJI0B Kypca reometpuun 10-11
KJIACCOB, CMCTEeMaTH3aIlNs 3HAHUH:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee nosropenue 11 nousaruii u
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTEMAaTH3aI[1s 3HAHUMH:
"[Tnomaau MOBEPXHOCTH U OOBEMBI
Kpyribix Ten"

92

O6o061matonee nmosropenue 11 noustuit u
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"[nmomaay MOBEPXHOCTH U 0OBEMBI
Kpyribix Ten"

93

WroroBas KOHTpoJbHAs paboTa

94

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpenue, 00006IIeHHE 1
CHCTEMATH3aIHs 3HAHUI

96

Hctopus pa3BuTHs CTEPEOMETPUHN KaAK
HAyKU U €€ POJIb B PA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI




97

Hcropus pa3BUTHS CTEPEOMETPUH KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX HMH)KEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUIA

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U € poJib B Pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHs CTEPEOMETPHUH KaK
HAyKH U € poJib B Pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHUIA

101

Hcrtopus pa3BuTHs CTEpEOMETPUN KAK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

102

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHN

OBLIEE KOJIMYECTBO HACOB I10
[TPOT'PAMME

102







