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HOACHUTEJIBHAS 3AIINCKA

I'eometpus siBisieTcs 0AHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro 00111ero o0pa3oBaHusl, Tak
Kak 00ecrneunBaeT BO3MOXKHOCTh HM3YYEHHUS AMCUUIUIMH €CTECTBEHHO-HAYYHOW HANpPaBICHHOCTH H
MPEIMETOB TYMaHUTAPHOTO HUKJIA. [[OCKOIBKY JTOTHYECKOE MBIIIICHHE, (POPMHUPYEMOE MPH U3YUYECHUH
00y4aromuMHCs TOHATUUHBIX OCHOB I'€OMETPHUH, IPU JJOKA3aTEIbCTBE TEOPEM U OCTPOCHUU IIETIOUKU
JIOTUYECKUX YTBEP)KJIECHUHN IPU PELICHUU F€OMETPUUYECKUX 3a/lad, YMEHHE BBIABUIATH U ONPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO MCIONb3YIOTCA IPU PELIEHUHM 3a/lad €CTECTBEHHO-HAyyHOIO LIMKIIA, B
YaCTHOCTH (PM3UYECKUX 3aja4.

Llens ocBoeHust mporpaMmbl yueOHOro kypca «l'eomeTpus» Ha YriyOJE€HHOM YypOBHE —
pa3sBUTHE WHAMBHIYAIBHBIX CIIOCOOHOCTEH OOy4aromuxcs TpH H3YYEHHH T'E€OMETPUH, KaK
COCTaBJIsAIOLEH TMpeAMeTHON obnactu «Marematuka U uH(poOpMaTuka» uepe3 obecredyeHue
BO3MOXHOCTH TNPUOOPETEHUs] U HCMOJIb30BaHUs OoJjiee TIIyOOKMX T€OMETpPUYECKUX 3HaHUM U
NeUCTBUM, crneun@UuYHbIX TEOMETPUH, M HEOOXOJAMMBIX JUIsl YCHEHNIHOrO MNpO(ecCHOHAIBHOTO
00pa30BaHus, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[IproputeTHBIMU 3a/ladyaMH Kypca T€OMETpPHHM Ha YriayOJE€HHOM YpOBHE, PacHIMPSIOLIUMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SIBIISIOTCS:

paciiupeHue MpeJCTaBICHUs. O FeOMETPUM KaK YacTH MHUPOBOM KyIbTYypbl U (popMHpOBaHUE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPY)KAIOIIIUM MHUPOM;

dbopMupoBaHHE TIPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak O BaXHEHIINX
MaTeMaTHYEeCKUX MOJIENSIX, MO3BOJISIONIMX OIMUCHIBATh M HM3y4daTh pa3HbIE SBIIEHUS OKPYXKAIOLIErO
MUpAa, 3HaHHE TIOHATUIHOTO amnmnapara 1o paszaeny «CrepeoMeTpus» ydeOHOro Kypca reOMETpUH;

(dbopMupoBaHHE YMEHMsI BJIQJIETh OCHOBHBIMU MOHITUAMHU O NPOCTPAHCTBEHHBIX (UTypax U UX
OCHOBHBIMHM CBONCTBAMH, 3HaHHE TeopeM, (pOopMya M yMEHHE MX IPUMEHSTh, YMEHHs J0Ka3bIBaTb
TEOpeMbI M HaXOAUTh HECTAHIAPTHBIE CLIOCOOBI PELICHUS 3a/ay;

(dopMupOBaHHE YMEHMsI paclio3HaBaThb Ha UEPTEXkKax, MOJENAX U B pPEATbHOM MHUpE
MHOTOI'PaHHHUKH U TeJla BPALIEHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOJIEIIH;

(dopMupOBaHHE NOHUMAaHMS BO3MOYKHOCTH AKCHOMAaTHYECKOIO MOCTPOEHUS MaTeMaTHYECKUX
Teopuil, GopMupoBaHHE NOHUMAHUS POJIM AKCUOMATUKH IIPH ITPOBEACHNUHN PACCYKICHUH;

(dbopMupoBaHHE YMEHUS BIa/leTh METOIaMH JI0KA3aTENIbCTB U aJITOPUTMOB PELICHUS, YMEHUS UX
IIPUMEHSATh, IPOBOJUTH JI0Ka3aTeJIbHbIE PACCY)KJIEHHS B XOJ€ PEIICHUS] CTEPEOMETPHUECKUX 3a7ad U
3ajad € MPAaKTUYECKUM COJAep)KaHueM, (OpPMUPOBAHME MPEJICTABIEHUS O HEOOXOAUMOCTH
JI0Ka3aTelnbCcTB IPU OOOCHOBAaHMM MAaTEMAaTUUYECKUX YTBEPXKIEHHMM M pOJM AaKCHOMAaTUKU B
IIPOBEACHUY JIeAYKTUBHBIX PACCYXKACHUMN;

pa3sBUTHE U  COBEPILIEHCTBOBAHME HWHTEJUIEKTYyalbHbIX M  TBOPUYECKUX CIOCOOHOCTEM
oOyyaronuxcs, NO3HABATEIbHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUH, KpUTUYHOCTH MBILLUIEHUS,
UHTEpeca K U3y4EHHUIO F€OMETPHUH;

¢dopmupoBaHue  (QYHKIMOHAJIBHOW  TIpPaMOTHOCTH, PEJIEBAaHTHOM  TIE€OMETPUU:  YMEHUS
pacro3HaBaTh HPOSIBJICHUS T'€OMETPUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peasIbHBIX
KU3HEHHBIX CUTYallUsIX U MPH U3YYEHUH JPYTUX Y4EOHBIX MPEJAMETOB, MPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEHN, MOJEIUPOBAHUS PEAIBHBIX CHUTYallMil, MCCIENOBAaHUS IOCTPOECHHBIX MOJENEH,
MHTEPIPETALMY [TOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJIEp>KaTeIbHBIMU JHMHUSAMH yueOHoro kypca «l'eomerpus» B 10—11 kmaccax
aBisAroTes:  «lIpsiMple M IUIOCKOCTM B TPOCTPaHCTBE», «MHOrorpaHHukm», «Tema BpameHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/[BHKEHUS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo PI'OC COO TpeGoBaHUE «YMEThb ONEPUPOBATH TMOHATHAMUNY,
pelieBaHTHBIMM T€OMETPHH Ha yriyOnéHHoM ypoBHe oOydeHust B 10—11 kiaccax, OTHOCHTCS KO BCEM
coJiepKaTelbHbIM JIMHUAM y4eOHOro Kypca, a (OpMHpPOBAHUE JIOTMYECKHX YMEHHUH pacrpenensercs
HE TOJIbKO IO COJEp’KaTeNbHBIM JUHHUSIM, HO M N0 roaaM oOydeHus. CojepikaHue oOpa3oBaHu,



COOTBETCTBYIOILIIEE MPEIMETHBIM pe3ylbTaTaM ocBoeHHs DenepanbHOi paboueill Mporpammel,
pacrpeneIéHHBIM 0 ToJaM 00y4eHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHLUMINAIBHBIM ~ BOIpocaM  oOydaromiuecs OOpaliagiuch HEOAHOKPATHO. OTO  TO3BOJISIET
OpraHu30BaTh OBJIAJICHUE TEOMETPHUECKUMH TIOHATHSMH ¥ HABBIKAMU IIOCJIEAOBATENBHO H
MOCTYIATENbHO, C COOMIOIEHNEM MTPUHIIUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY TE€OMETPUYECKUX TMIPEICTaBICHUM OOydYaromuXcs, paclmpsiss u yroyomss e€, oOpasys
MPOYHBIE MHOYKECTBEHHBIC CBSI3H.

[lepexoxa K U3y4EeHUIO TEOMETPHUU Ha YIITyOJEHHOM YPOBHE TTO3BOJISCT:

co3maTh ycnoBHS JUis  auddepeHnuanuy  0O0ydeHUs, TOCTPOCHUS  HMHIMBHyaTbHBIX
00pa3oBaTeNbHBIX MPOTPAaMM, OOECIIEUHUTh YIITyOJIEHHOE HM3Y4E€HHE T'€OMETPUH KaK COCTaBIISIONICH
yueOHOTro npeaMera «MaremaTukay;

MOJTOTOBUTh OOYYAIOMIMXCSI K TPOJOJDKEHUIO HM3YYEeHUS MaTeMaTHKH C Y4ETOM BBIOOpA
Oynymeir mnpodeccun, obecneunBas MNPEEMCTBEHHOCTh MEXAY OOMMM H TpodhecCHOHATbHBIM
00pazoBaHUEM.

Ha u3yuenue yuebHoro kypca «l'eometpus» Ha yriyon€HHOM ypoBHe oTBoauTcs 204 vaca: B 10
kiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZIEIO).



COILEP KXAHUE OBYUYEHUA
10 KJIACC

IIpsimble U IVIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NMOHATHUS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTh, IpocTpaHcTBO. llonATue 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacrnosiokeHue MpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECs, IapauIeIIbHbIE U
cKkpemuBampomuecs mnpsamele. llpusHaku ckpemmBaromuxcs HpsAMbIX. [lapamienbHOCTE NpsAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE: MapaJuIeNIbHBIE IPSIMBIE B IPOCTPAHCTBE, NAPALIEIBHOCTD TPEX NMPAMBIX,
[apaJUIEIbHOCT, IPAMOM M MIockocTu. IlapamnenbHoe M LEHTpanbHOE INPOEKTHPOBAHHME,
n3zobpaxxenue ¢uryp. OCHOBHBIC CBOMCTBA MapaJuIeIIbHOTO MpOoeKTHpoBaHus. M3o0paxenue guryp B
[apaJUICIbHOM MPOEKIMH. YTIbl C COHAINPABICHHBIMU CTOPOHAMH, YIrOJd MEXIAY IHpPSIMBIMU B
npoctpanctBe. [lapamienbHOCTh TIIOCKOCTEN: MapajlieIbHbIE IUIOCKOCTH, CBOWCTBA MapajlIeNIbHBIX
wiockoctel. [Ipocrelimme npocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpa’p, Mapajulesenuner,
MOCTPOEHUE CECUCHUM.

[lepneHMKYISIPHOCTh NPAMOM M IJIOCKOCTH: NEPIEHIUKYISPHBIE IPSMbIE B MPOCTPAHCTBE,
MpsIMBIE NTApAJIJIEbHBIEC U IEPIEHAUKYIISPHBIE K IIIIOCKOCTH, IPU3HAK ITEPIICHIUKYISIPHOCTH MIPSMOMN U
IJTIOCKOCTH, T€OpEMa O MPAMOM MEPNEHAUKYISIPHOU TIOCKOCTH. OpTOroHaIbHOE MPOEKTHPOBAHUE.
[lepneHuKyNIslp ¥ HAKJIOHHBIE: PACCTOSHHE OT TOYKU JO IIOCKOCTH, PACCTOSIHUE OT HPSIMOM 10
IUIOCKOCTH, TpOEKUUs (Urypbl Ha IJIOCKOCTh. [lepneHAuKyNIIpHOCTh IUIOCKOCTEH: MpHU3HAK
MEePIEHANKYIISIPHOCTH JIBYX IUNIOCKOCTE. TeopeMa o TpEX nmepneHauKyiIspax.

VYTrabl B MPOCTPAHCTBE: YTOJ MEXAY MPSAMOM U IIIOCKOCThIO, IBYTPAaHHBIN YTOJI, TUHEUHBIA yromi
JBYTPAHHOTO yria. TpéXrpaHHbIl U MHOTOTpaHHbIe yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPAHHOTO
yria. CBOMCTBA IJIOCKUX M JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl KOCUHYCOB U CHUHYCOB
JUI TPEXTPAHHOTO YIia.

MHoOrorpaHHMKH

Bunabl MHOTOrpaHHMKOB, pa3BEPTKa MHOTrOrpaHHuka. [Ipuzma: N-yronpHas mpusMma, npsmas u
HaKJIOHHAsl MPU3MBbI, OOKOBasi W MOJIHAs MOBEPXHOCTh Mpu3MbL. [lapannenenumnesn, npsMOyroiabHbIN
napajuiesienuien U ero cBoWcTtBa. Kparwaiiiive myTd Ha MOBEPXHOCTM MHOTOTpaHHUKA. Teopema
Oiuinepa. IIpoctpanctBennas teopema [Iudaropa. Ilupamuaa: n-yronpHas nupamujaa, npaBUibHas U
yceuénHas nupamuabl. CBoiicTBa pé6ep U OOKOBBIX TpaHeil MpaBUIbHOW nmupamuabl. lIpaBunbHbIE
MHOTOTPaHHUKHU: MPAaBUJIbHAS MIPU3Ma U IpaBUIbHAS MUPAMK/IA, IPaBUIIbHAS TPEYrojbHas MUpamMuaa
U MpaBUJIbHBIN TeTpadap, KyO. [IpeacraBieHune o mpaBMIIbHBIX MHOTOTPAaHHUKAX: OKTAdp, 0AEKadIp
U UKOCAdP.

Borunicnenue 5JeMEHTOB MHOTOTPaHHHMKOB: p&Opa, auaroHanu, yriel. [lmomaas OGoxoBoi
MOBEPXHOCTU W TIOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, IUIOIIATL OCHOBAHH, TeopeMa O OOKOBOM
MOBEPXHOCTU NpsAMON mpusMbl. [lnomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOU
MUPaMU/Ibl, TEOPEMA O IJIOLIAIU YCEUEHHON TUpaMUIbl.

CummeTrpusi B IPOCTPAHCTBE. JIEMEHTbl CHUMMETPUU INPABWIBHBIX MHOTOTPAHHUKOB.
CummeTpus B MPAaBUJILHOM MHOTOTPAaHHUKE: CUMMETPHUS MapajuieNenuIea, CAMMETPUS IPABUIIbHBIX
MIPU3M, CHMMETPHUSI IPABUIIBHOW MTUPAMU/IBL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOW BEKTOP, [UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAIIPABIICHHBIE U IIPOTHUBOIIOJIOKHO HAIPABJIEHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JlelicTBUsA ¢ BEKTOpaMM: CIIO)KEHUE W BBIUMTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB,
YMHOKE€HUE BEKTOpa Ha uucio. CBOICTBa clOKeHUs BEKTOpoB. CBOMCTBA YMHOJKEHHUs BEKTOpA Ha
yucno. [lonstue xommaHapHble BeKTOphL. [lpu3Hak KoMmIutaHapHOCTH TpEX BekTOpoB. [lpaBuio
napajurenenumnena. Teopema O pas3IoKEHUU BEKTOpa 10 TPEM HEKOMILIAHAPHBIM BEKTOPaM.
[IpsmoyronpHas cucreMa KoopAauHAar B mpocrpaHcTBe. KoopamHatsel BekTtopa. CBsI3b MEXAY



KOOpJMHATAMHU BEKTOPA U KOOPJAUHATAMHU TOYEK. YTOJ MEXKIy BekTopaMu. CKalIpHOE MPOU3BEACHHE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[lonsTHs: UMIAMHAPUYECKas TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTh, chepuyeckas
MIOBEPXHOCTh, OOpasyrouiue noBepxHocTted. Tena BpalleHHs: NWIMHAP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. Bzammuoe pacnonoxenue cdepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakenue Ten BpalleHUs Ha IIocKocTu. PazBépTka mwmHapa u koHyca. Cummerpust chepbl u
mapa.

O6wvéMm. OcHoBHBIE cBoiicTBa 00BbEMOB Ten. Teopema 00 00bEME MNPAMOYrOJIBLHOTO
napajuiesienunesaa u cieacTsus u3 He€. O0bEM NpAMON U HAKIIOHHOW MPU3MBI, HWIMHJPA, TUPaMUIbI
1 KoHyca. OO0BEM m1apa U apoBOTr0 CETMEHTA.

KoMOunamuu ten BpalieHus ¥ MHOTOIpaHHUKOB. [Ipu3Ma, BrMcaHHas B LMIMHAP, ONHMCAHHAS
oxoJio nuiuHpa. Ilepecedyenne cdeprl u mapa c mwiockocteio. Kacanue mapa u cepsl II0CKOCTHIO.
[TonsiTHE MHOTOTpaHHKKA, OITMCAHHOTO OKOJIO C(ephl, chepbl, BIUCAHHONW B MHOTOI'PAaHHUK WU TEJIO
BpaIllCHHUS.

[Inomaas MoBEepXHOCTH IWIIMHApPA, KOHYyca, Imomanbs chepel u e€ wyacteil. [lomobue B
npocTtpancTtBe. OTHOIIEHHE 00BEMOB, TUIOIIAACH MOBEpXHOCTEH Mom00HBIX Guryp. [Ipeodbpazoanue
nonobusi, romorterus. PemeHue 3agady Ha IJIOCKOCTH C MCHOJb30BAHUEM CTEPEOMETPUUYECKUX
METO/IOB.

[TocTpoeHnue ceyeHHi! MHOTOTPAHHUKOB M TEJl BpAlllEHUs: CEYeHHs IMIMHApPa (apauieIbHO U
MEPIEeHIUKYIIPHO OCH), CEYeHHs KOHyca (mapajulefibHble OCHOBAaHHMIO M TMPOXOJSIIUE uepe3
BEpIIMHY), CEUEHHUs IIapa, METOAbl IMOCTPOCHMS CEUYEHUH: METOJ CJIeI0OB, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIeH MIOCKOCTH.

BekTOopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpancTBe. Omnepanud HaJl BEKTOpaMH. BeKTOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHus. [IpsiMoyronpHas cucTeMa KOOpAMHAT B IMPOCTPAHCTRBE.
Koopnunatel BekTopa. Pasnokenue BekTopa mo 0Oaszucy. KoopauHaTHO-BEKTOpHBIH METOA NpU
pELIeHUH TeOMETPUUECKUX 3a/1a4.

JABuKeHHMsI B IPOCTPAHCTBE

JIBwxkenusi npoctpancTBa. OtoOpakenus. JIBmwxkeHuss u paBeHCTBO (uryp. OOmue cBoiicTBa
IBUKEHUH. Buapl ABMKEHUN: mapasiebHbId MEepeHOC, IeHTpalbHas CUMMETpUA, 3€pKajbHas
CUMMETpUS, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nmomobus. [psmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIEI'O OEPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaxaanckoe BocIUTaHUeE:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIMK OOYUYaIOMIErocs Kak aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO O0O0IlecTBa, NPEACTABIEHHE O MaTeMaTHYECKUX OCHOBAaX (DYHKIMOHUPOBAHUS
Pa3IMYHBbIX CTPYKTYp, SIBJIEHM, MpOLEIyp I'pa)AaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aWMOJICHCTBOBATh C CONMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBHHM C WX (YHKIHSIMH U
Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKON TPaKJAHCKON MIEHTHUYHOCTH, YBAXKEHUS K MPOLUIOMY H
HACTOSIIIEMY POCCHUHCKOM MaTE€MAaTHUKH, LEHHOCTHOE OTHOIIEHUWE K JOCTHXKEHHUSM POCCUUCKUX
MaTE€MaTUKOB U POCCUKCKON MaTeMaTHYECKOW IIKOJIbI, UCIOJIb30BAaHUE ATUX JOCTH)KEHUW B JIPYTHX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHE JTyXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoja, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEJCHUS, CBA3AHHOTO C MPAKTHUYECKUM MPUMEHEHHUEM JOCTKEHUNA HAyKU U
JeSITeNIbHOCTBIO YIEHOT0, OCO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) acTeTHYECKOE BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHHUE K MHUPY, BKIIOUYas ICTETUKY MaTEeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, peIIeHUH, pPACCY)KICHUH, BOCHPUMMYMBOCTh K MAaTEMaTUYECKHM acleKTaM
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHuE:

cOpMUPOBAHHOCTh YMEHHMsI NMPUMEHSATh MaTeMaTHYeCKHe 3HAHWUS B HMHTEpecax 3J0pOBOrO U
6e3omacHoro 00pasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (340pPOBOE MUTAHUE,
cOalaHCUPOBAHHBIA PEXKUM 3aHITHH W OT/ABIXA, peryiasipHas (pu3nyeckas aKTUBHOCTH), (PU3NYECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHOM JEATENBHOCTHIO;

6) TpyaoBOe BocuTaHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYIOJIOOUS, WMHTEpPEC K pa3IUyHbIM cdepam
npodeccHoOHAIbHON JeATEeIbHOCTH, CBA3aHHBIM C MaTEeMaTHKOM M e€ NpUIIOKEHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymylieil mpodeccuu M peaii30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
IUIaHbl, TOTOBHOCTh W CIOCOOHOCTh K MaTeMaTH4eCKOMY OOpa30BaHHUIO U CamMO0Opa30BaHUIO Ha
MPOTSHKEHUM BCEHM JKMW3HM, TOTOBHOCTh K AKTMBHOMY Y4YaCTHUIO B PEIIEHUU NPAKTUYECKUX 3adad
MaTeMaTHU4ECKOM HAIPaBIEHHOCTH;

7) 3K0JI0TM4YeCKOe BOCIIUTAHHUE:

cOpPMUPOBAHHOCTh ~ JKOJOTMUYECKON  KYIbTYphl, I[OHUMAaHUE  BIUSHUS  COLIMAIBHO-
HKOHOMMYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COIMAIBHOM CpeJibl, 0CO3HAHUE TII00ATBEHOTO
XapakTepa S9KOJOTHYEeCKHX MpoOiieM, OpHEHTalus Ha MNPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUN IS
pelieHus 3aaad B 00JIacTH OKPYXKAroIIe Cpe/ibl, MIIaHUPOBAHKE MMOCTYIKOB U OIEHKH WX BO3MOKHBIX
MOCJIEACTBUH I OKPYXKAIOILIEH Cpebl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKH U OOIIECTBEHHOW MPAKTUKH, MOHUMAHHE MAaTeMaTHYeCKOW HayKu Kak c(epbl 4eloBeYecKOit
JESTENbHOCTH, JTANOB €€ pa3BUTUS M 3HAUMMOCTU JUISI PA3BUTHUS IIUBUIIM3ALIUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKd W MaTeMaTH4YeCKOM KyIbTYpOoll KaK CpeICTBOM TO3HAHUA MHpPA, TOTOBHOCTH
OCYIIECTBJISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIE.



METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTenbHBIC yHHBeEpPcaibHbIe YueOHbIE 1l CTBUSA

ba3oBble joruyeckue 1ecTBus:

BBISIBIIAITH U XapaKT€PU30BaTh CYLECTBEHHBIE MPU3HAKM MATEMAaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH OINPEACICHUS TOHATUH, YCTAaHABIMBATH
CYIIECTBEHHBIH MpHU3HAK KIaCCU(HUKAIMH, OCHOBAaHHS sl OOOOIIEHUS W CPaBHEHUS, KPUTEPUU
IIPOBOJMMOTO aHAIM3a;

BOCIIPUHUMATh, (OpPMyJIupoBaTb M NpeoOpa3oBbIBaTh CYXKJIEHHUS: YTBEPAUTENbHbIE U
OTpULATENIbHbIE, €JUHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUHs B (PaKTax, JAHHBIX,
HAOMIONEHUSAX W YTBEPXKACHUAX, MpEUlaraTb KPUTEPHUH JUIS BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JieNlaTh BBIBOJBI C UCMOJb30BAaHHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHJYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITENIbHO J0Ka3aTeIbCTBA MaTEMaTHUECKUX YTBEPXKACHUU (MpsIMBIE M OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIIMIO, TPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, 0O0CHOBHIBATH
CcOOCTBEHHBIE CYXICHUS U BHIBOIbL;

BBIOMpATh Ccroco0 perieHuss ydeOHOM 3agaun (CpaBHHMBAaTh HECKOJBKO BAapUAHTOB pELICHMS,
BbIOMpaTh HanboJIee MOAXOAAIMNN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibcKkue 1elCTBUA:

UCIO0JIb30BAaTh BOIPOCH Kak MCCIEA0BATEIbCKUN WHCTPYMEHT TO3HAHMS, (OPMYIHPOBATH
BONPOCHL, (PUKCHpYIOIIME MPOTHBOpEYHEe, MpoOiieMy, YCTaHaBIMBaThb HCKOMOE€ M  JIaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJIUTH CAMOCTOSITENIFHO CIUIAHMPOBAHHBIN ASKCIIEPUMEHT, UCCIIEIOBAHUE MO YCTAHOBJICHUIO
0COOCHHOCTE MaTeMaTH4ecKoro OObBEKTa, SBJIEHHS, MPOIIECcCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
0o0BbeKTaMU, SIBJICHUSAMHU, ITPOLIECCAMU;

CaMOCTOSITENIbHO  (OPMYIMPOBaTH 000OIIEHUS M BBIBOJBI IO pPE3ylbTaTaM MPOBEIEHHOTO
HaOJIIO/ICHUS, MCCIEI0BAaHUS, OLEHUBATh JOCTOBEPHOCTh TMOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIABUTATh IPEAINOJOKEHHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAITH JEPUIUTH MHQOPMALMK, JAaHHBIX, HEOOXOOUMBIX Ui OTBETa Ha BONPOC U IS
peuieHus 3a1auu;

BbIOMpaTh  WMHGOPMALMIO M3  UCTOYHUKOB  PA3IMYHBIX  THUIOB,  aHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIMIO PA3INYHBIX BUIOB U OPM MPEIACTABICHUS;

CTPYKTYpUpPOBaTh HH(POPMAIUIO, MPEACTaBIATh €€ B PA3NIUYHBIX (HOpMax, WILIIOCTPHUPOBATH
rpagu4ecKu;

OIICHUBATh HAAEKHOCTh HH(POPMAIIMH TT0 CAMOCTOSITENILHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKkaTHBHBIE YHUBEpPcaIbHbIe yueOHbIe elicTBUs
O60menue:
BOCIIPUHUMATH U (GOPMYIUPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSMH U IIENISIMU OOIIEHUS,
SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOUKY 3pEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHMSI TI0 X0y PelIeHHs 3aa4i, KOMMEHTUPOBATh MOJIYYEHHBIH PE3yabTaT;
B X0/¢ OOCYXKIEHHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOIEMBI,
pemraeMoi 3ajaud, BBICKA3bIBATh WJACH, HAICJIEHHBIE Ha MOWCK pEIIEHUs, COMOCTaBIATH CBOU



CYKIEHHs C CYXKICHUSMHU JPYTUX Yy4YacTHUKOB JHajora, OOHAPYXHBAaTh pa3iu4yhe M CXOJCTBO
MO3UIINIA, B KOPPEKTHOU opme (popMyIHpoBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPEACTaBIATh PE3yabTaThl pEIIEHUs 3ajaud, OKCIEPUMEHTAa, MWCCIEI0BaHUs, IIPOEKTa,
CaMOCTOSITEJIbHO BBIOMpPATh (OpMAT BBICTYIUICHHS C y4ETOM 3a/lad HpPE3CHTAllMd U OCOOCHHOCTEH
ayJIUTOpUHU.

PeryisiTuBHbIe YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranmu3anus:

COCTaBIIATh IUIAH, alTOPUTM pEIICHHWS 3aJadyd, BBIOMpATh CIIOCOO pEmIeHHS ¢ Y4ETOM
UMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHPOBAaTH W KOPPEKTHPOBATH
BapHAaHTHI PEHICHU C Y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BIIQJICTh HaBBIKAMH I03HABATEIIBHON pediekcHr KaK OCO3HAHWS COBEPIIACMBIX JICHCTBUU W
MBICIIUTEIBHBIX TPOIIECCOB, WX PE3YJIbTATOB, BIAJCTh CIIOCOOAMHU CaMOIPOBEPKU, CAMOKOHTPOJIS
TpoIiecca M pe3yJibTaTa pelieHusl MaTeMaTHIeCKON 3a/1auH;

MPEIBHUIIETh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU pPEIICHHW 3a7add, BHOCUTH
KOPPEKTHBBI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX, HAMJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJU U YCIOBUSAM, OOBSICHATh MPUYUHBI JIOCTYKCHUS VITH
HEJOCTHKCHHS PE3yJIbTaTOB JEATCIILHOCTH, HAXOJHWTh OIMMOKY, JaBaTh OICHKY MPHUOOPETEHHOMY
OTIBITY.

CoBMecTHas 1€AATEJILHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW W HMHAWBUIYaIbHOM pabOThHl MpHU
pelieHny y4eOHBIX 3aJay, MPUHUMATh 1[ETb COBMECTHOU AEATEIbHOCTH, IJIAHHUPOBATh OPraHU3AIIIO
COBMECTHOM paboThl, paclpeaensaTh BUAbI padoT, TOroBapUBaThCs, 0OCYXKAaTh MPOIECC U PE3ybTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOJICH

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (00CyXaeHHus, OOMEH MHEHHH, «MO3TOBBIC
ITYPMbI» U UHBIE), BBITOJHATH CBOIO YacTh pa0dOThl U KOOPAWHHUPOBATH CBOM JEHCTBHS C JPYrUMHU
YJleHaMHd KOMaHJbl, OLIEHWBAaTh KAauyeCTBO CBOEro BKJIaJa B OOMMIA HOPOAYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

MNPEIMETHBIE PE3YJIbTATbBI

K konity 10 kiacca oOydaromuiicss HAyIuTCs:

e CBOOOJHO ONEPUPOBATh OCHOBHBIMU TOHATHUSAMHU CTEPEOMETPUU TPU PEIICHUU 3a7ad U
MIPOBEJICHUN MaTeMaTUYECKIX PACCYKICHUM;

® T[PUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBHSI U3 HUX IPU PEHICHUH F€OMETPHUYECKHUX
3azay;

e iaccupuUIUpPOBATh B3aUMHOE PACIOJOXKEHUE TMPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATh TMOHATUSIMHU, CBSI3AHHBIMH C YrjaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B MIPOCTPAHCTBE, MEKTY MPSAMOM U TIIOCKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH MOHITHIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;

e CBOOOJHO paclmo3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MpH3Ma, MNHpaMHJa,
MPSIMOYTOJIBHBIN TapasuieNenunen, Kyo0);

e iaccupUIMPOBATh MHOTOTPAHHUKH, BBIOMpPAst OCHOBAHUS JUIS KIIACCHU(PUKAIUY;

e CBOOOJHO OMNEPUPOBATh TOHSATUSMH, CBSI3AHHBIMH C CEUCHHEM MHOTOTPAHHHUKOB
IIJIOCKOCTBIO;



BBITMIOJIHATh MapajlIeNIbHOE, HEHTPAIBHOE W OPTOrOHAIBHOE MPOEKTUpOBaHHE (uUryp Ha
IUIOCKOCTD, BBITIOJHSATH N300paXkeHus pUryp Ha IJIOCKOCTH;

CTPOUTb CEUYEHUS MHOTOI'PAaHHUKOB pa3JIMUYHbIMU METOJAMH, BBIINOJHATH (BBIHOCHBIE)
TUTOCKUE YEPTEXU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHII CBEpXY, COOKY, CHU3Y;
BBIUMCIIATh  IJIOAAM  TOBEPXHOCTEH  MHOIOrpaHHMKOB  (Mpu3Ma,  NHpaMUia),
r€OMETPUUECKUX TEJI C IPUMEHEHUEM (POpMYII;

cBOOOJTHO OMEPUPOBATHh MOHSATHSIMH: CHMMETPHUSI B MPOCTPAHCTBE, IEHTP, OCh U IUIOCKOCTH
CUMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPHUHU (PUTYPBI;

cBOOOJTHO OIEPUPOBATH IMOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUS HAaJl BEKTOPaMH;

pemiate 3aJadyM  Ha JOKAa3aTelIbCTBO MAaTEeMaTM4YECKUX OTHOIIEHMM M  HaxXOXKICHUE
F€OMETPUYECKUX BEIIMYMH, NPUMEHSS W3BECTHBIE METOMBI IIPH PEIICHHH MaTEeMaTUYECKUX
3a/1a4 NOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

IIPUMEHATHh POCTEUIINE IPOTPaMMHBIE CpPEICTBA M JIIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPH PEUICHUHU CTEPEOMETPUUECKUX 3aa4;

U3BJIEKaTh, MPEOOPa30BbIBaTh M HHTEPIPETUPOBATH HMH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX QUrypax, MpeaCTaBICHHYIO Ha YEPTEeKaX U PUCYHKAX;

IIPUMEHATH IOJIyYCHHbIC 3HAHMS Ha MPAKTHKE: CPABHUBATh M AHAJIU3MPOBATh pEaJbHbIE
CUTYyallMM, IPUMEHATh W3Y4YCHHBIE TOHATHS B IPOLECCE MOMCKA PEHICHUS MAaTEMaTHYECKH
chopMynupoBaHHON MpoOIEMBbl, MOJEINPOBATh pealbHble CUTYyallUM Ha SI3bIKE T'€OMETPUH,
HCCIIEI0BATh MOCTPOCHHBIE MOJIEIH C UCIOJIB30BAHNEM I€OMETPUUECKHUX MOHATHI U TEOPEM,
anmapara anreOpbl, pellath NPAaKTUYECKUE 3aJjaud, CBS3aHHbIE C HAXOXKJCHHEM
FeOMETPUYECKHUX BEIUYHH;

UMEThb MpPEJCTaBIeHUs] 00 OCHOBHBIX JTalax pPa3BUTUsS NEOMETPUM KaK COCTaBHOM 4acTH
(GyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOydaromuiicss HAyIUTCs:

CBOOOJTHO OTIEPUPOBATH TMOHATUSMH, CBS3aHHBIMH C IMJIMHAPHUYECKOW, KOHMYECKOW U
cepuvecKoil MOBEPXHOCTIIMH, OOBSICHAThH CIIOCOOBI TIOTYUCHHS;

OTIEPUPOBATH MOHSATHUSMH, CBS3aHHBIMU C TEJIAMH BPALCHUS: IIMIMHIPOM, KOHYCOM, cepoit
U 11apoM;

pacro3HaBaTh Teja BpalieHus ([MHJIMHIP, KOHYC, chepa W 1map) U OOBACHITH CIOCOOBI
MOJTyYCHUS TEJl BPALCHUS;

KJIaccu(UIMPOBATh B3aMMHOE PACIIOJIOKEHHE CHEPhI U TUNIOCKOCTH;

BBIYMCIIATh BEJIUYMHBI 3JIEMECHTOB MHOTOIPAaHHHKOB M TEJ BPAIICHUS, OOBEMBI M TUIOIIAIN
MOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BPAIICHUS, FCOMETPHUYCCKUX TENl C MPUMEHCHHEM
(opmyu;

CBOOOJHO OMEPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C KOMOWHAIIUSMHU TeNl BpAILICHHUS H
MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIUCAHHBIN B cepy U OMUCAHHBINA OKOJO cdephl, cdepa,
BIMCAaHHAsl B MHOTOTPAaHHUK HJIM TENIO BpaICHHUS;

BBIYHCIISATH COOTHOIICHHS MEXKY TUIOIIAIIMU TTOBEPXHOCTEH 1 00bEMaMH MOJIOOHBIX TElT;
n300paxaTh M3ydaeMble (UTyphI, BBHITIOIHATH (BHIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB
MPOCTHIX 00BEMHBIX PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJ BPAIlCHUS;
W3BJIEKAaTh, WHTEPIPETHUPOBATH M TMpeoOpa3oBbIBaTh HH(DOPMALUIO O TPOCTPAHCTBEHHBIX
reOMEeTPHYECKUX PHUrypax, MPeJACTaBICHHYIO Ha YePTEeKaX U PUCYHKAX;

CBOOOHO OTIEpUPOBATH TIOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEPAIMK HaJl BEKTOPAMU;



3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

pelaTh reOMEeTpUYECKUE 3aa4d Ha BBIYMCICHUE YIVIOB MEXKJY HNPSMBIMU U INIOCKOCTSIMU,
BBIYUCIICHUE PACCTOSIHUM OT TOYKM 1O IUIOCKOCTH, B LIE€JIOM, Ha IPHUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOJIA IIPU PELICHUY;

cBOOOJTHO ONEpPUPOBATh MOHITHUAMH, CBSI3aHHBIMH C JIBKCHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

BBINIOJIHATh M300pakKeHHs] MHOTOI'PAaHHUKOB U TEJ BpAIIEHMs MPU NapajuleJIbHOM NEPEHOCE,
LEHTPAJIbHOM CHMMETPUH, 3€PKAJBHOM CHUMMETPHUH, IPU IIOBOPOTE BOKPYI IIPSMOM,
peoOpa3oBaHMsI 1000,

CTPOUTbH CEUEHHUS MHOTOTPAHHMKOB M TEJ BPALLEHUS: CEUYECHUS LUIMHJIpa ([apajulesbHO U
MEPIEHIUKYIIIPHO OCH), CEYEHMsI KOHyca (IapajuleIbHble OCHOBAHUIO U MPOXOJAIINE Yepes3
BEpPIIMHY), CEUECHHUS 11apa;

HCIIOJb30BATh METOJbI TMOCTPOCHMS CEYEHWM: METOJ CIENOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEHN MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKIACHUS;

NPUMEHATh TeoMeTpuueckue (akThl I pelIeHHs  CTepeoOMEeTpUYEecKHX  3ajad,
MPEANOJIArarolUX HECKOJIBKO IIAaroB PEIEHNUs, €CIIM YCIOBUS MPUMEHEHUS 3aJaHbl B SIBHOU
Y HEeSIBHOU (opme;

pemiaTeh 3aJadd  Ha JOKAa3aTeIbCTBO MAaTeMaTMYEeCKUMX OTHOLIEHWH M HaXOXICHHUE
r€OMETPUYECKUX BEJIUYUH;

MPUMEHSTh TMPOTPaAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE CHCTEMbI MpHU
PEILIECHNN CTEPEOMETPUYECKHUX 3a/]a4;

IIPUMEHATh IOJIydCHHBIC 3HAHUS HA NPAKTUKE: CPaBHHMBATh, aHAJM3MPOBATh U OLCHUBATbH
peaJIbHbIE CHUTyallud, TNPUMEHATb HW3Yy4CHHBIC IIOHATHSA, TEOPEMBI, CBOWCTBA B IIpoLEcCe
MIOMCKA PELICHUs] MaTeMaTUYeCKH CPOPMYINPOBAHHON MPOOJIEMBl, MOAEINPOBATh PEalIbHbIE
CUTyallud Ha A3BIKC TN€OMETPUH, HMCCIEAOBATH MOCTPOCHHBIE MOJENIHM C HUCIOJIb30BaHHEM
reOMETPUYECKUX MOHATUH M TEOpeM, ammapara aiareOphl, pelarb MPaKTHYECKUE 3a/1auH,
CBSI3aHHbIE C HAXOXKJCHUEM I€OMETPUUECKUX BEIINYMH;

UMEThb IpPEJICTaBICHUs 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU KaK COCTAaBHOW 4YacTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N Koun4yecTBo yacos DJIeKTPOHHBbIE
) HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeoMeTpuio 23
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MPOCTPAHCTBE
4 HepneH;ImiynﬂpHOCTb TIPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16
6 MHororpaHHuKH 7
7 BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 0




11 KJIACC

KoaunuyectBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Komrpoasmeie | Tpaktuucckue (uudgposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanutuyeckas TeoOMeTpHst 15
5 [ToBTOpEHwUe, O606HI€HI:IC u 15
cHCTEeMaTH3aIHsI 3HAHUI
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9
KPYTJIBIX TEI
6 JIBrokeHUst 5
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 1
cucTeMaTH3alys 3HaHUil
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 1 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoaunuecTBo yacos
Tema ypoka

n/m Bcero

1 OcHoBHbIE IpaBUJIa U300paKEHNS HA PUCYHKE IIJIOCKOCTH, apajlIeIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI 1
oTpe3Ka

) [TonsaTus crepeomMeTpun: TOUKa, psiMas, TIIOCKOCTb, MPOCTpaHCTBO. OCHOBHBIE MpaBUiIa H300paKeHHS Ha 1
PHUCYHKE TIJIOCKOCTH, MapajuIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

3 [TonsaTus: nepecekaronuecs MIOCKOCTH, MEPECEKAIOIINECs MPsiMasi U TUIOCKOCTh; MOJIYITPOCTPAHCTBO 1

4 [TonsaTus: mepecekaronuecs MIOCKOCTH, MEPECEKAOIINECS PsiMasi U TUIOCKOCTh; MOJTYITPOCTPAHCTBO 1

5 MHororpaHH1KH, U300pa’keHne MPOCTEUIIINX TPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINUX 00BEKTOB 1

6 MHororpaHHUKH, H300pa)KeHUE MPOCTEUIINX TPOCTPAHCTBEHHBIX (QUTYp, HECYIIECTBYIOIINX 0OBEKTOB 1

7 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIECACTBUS U3 HUX 1

8 AKCHOMBI CTEPEOMETPHUH U TIEPBHIC CICICTBHS U3 HUX 1

9 AKCHOMBI CTepeOMETPHUH U TIepBbIe cleACTBUS U3 HUX. CrocoObl 3aJaHus MPSAMBIX U IIIOCKOCTEN B 1
npocTtpancTBe. O603HAUYCHMSI MPSAMBIX M TUIOCKOCTEH

10 N300paxkenue ceueHuil mupamMuabl, Kyda v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux pédpa. Mzobpaxenue 1
[epeCcevyeH s OJIYYCHHbIX INIOCKOCTEN. PackpalinBaHue NOCTPOEHHBIX CEYEHUI pa3HbIMH LIBETAMU

1 N300paxkenue ceueHil mupamMuabl, Kyba v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux péopa. Mzobpaxenue 1
IepecevyeHms OJIYYEeHHbIX MIOCKOCTEN. PackpalinBanue NOCTPOCHHBIX CEYEHUN pa3HbIMU LIBETAMHU

12 N3o00paxkenue ceueHunit mupamMuabl, Kyda v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux péopa. Mzobpaxenue 1
MepecevyeHys MOJIYUYECHHbIX MIOCKOCTEH. PackpallinBaHue NOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETAMU

13 N3o00paxkenue ceueHnit mupamMubl, Kyda v MpU3Mbl, KOTOpbIE MPOXOAAT uepe3 ux péopa. Mzobpaxenue 1
IepecevyeHys MOJIYYECHHbIX MIOCKOCTEH. PackpallinBanue NOCTPOEHHBIX CEYEHUI pa3HbIMH LIBETAMU

14 Merton cnenoB A MOCTPOEHUS CEYEHU N 1

15 Merton crnenoB A NOCTPOeHUsI ceueHuid. CBOICTBA MepeceueHnid MPSMBIX U IIIOCKOCTEHN 1

16 Merton cnenoB A nocTpoeHust ceueHuid. CBOMCTBA nepeceyeHuit MPsIMBIX U MII0CKOCTEH 1

17 [TocTpoenue ceueHwii B nmupamue, Kyoe mo Tpém Toukam Ha pédpax. Co3maHue BHIHOCHBIX YePTEXKEH U 3aMnch 1




1IaroB MOCTpPOCHUA

[TocTpoenwue ceueHwmii B mupamuie, Kyoe mo Tpém Toukam Ha pédpax. Co3maHue BRIHOCHBIX YEPTEXKEH U 3aMHCh

18 LIaroB MOCTPOCHUS

19 [Toctpoenue ceuenuii B mupamuzae, Kyoe mo Tpém Toukam Ha péopax. Cozmanne BBIHOCHBIX YePTEXEl U 3aIHcCh
1IaroB MOCTPOCHUS

20 [Toctpoenue ceuenuii B mupamuzae, Kyoe mo Tpém Toukam Ha péopax. Cozmanne BEBIHOCHBIX YePTEXel U 3aIHch
1IaroB MOCTPOCHUS

21 [ToBTOpenue mnanumeTpun: Teopema o MPONOPIUOHATIBHBIX O0Tpe3Kax. [logo0ue TpeyroJbHUKOB

29 [ToBTOpenue mnannmerpun: Teopema Menenas. PacueTsl B ce4eHUAX Ha BBIHOCHBIX YepTexkax. Mcropus
pa3BUTHS IJITAHUMETPUU U CTEPEOMETPHUH

23 O06o0061eHre u cucTeMaTu3alus 3HaHui 1o teme: "AkcuoMbl crepeomerpun. Ceuenus"

24 B3anMHoe pacniosiokeHue npsMbIX B IpocTpaHcTBe. CkpelmmBaromuyecs npsamele. [Ipu3sHaku cKkpempBaronmxcs
npsMbIX. [lapamienbHble TpsIMbIE B IPOCTPAHCTBE
TeopeMa o CyllleCTBOBaHUY Y €IMHCTBEHHOCTH MPAMOI MapajuieIbHOW JAaHHOW MPSIMOM, TPOXOIAIIEH Yepes

25 TOYKY ITPOCTPAHCTBA U HE JIekKaIeH Ha TaHHOW npsamMoi. JleMMa o nmepecedeHnu napauiesibHbIX MPSIMbIX
IIJIOCKOCTBIO

26 [TapannensHOCTB Tpex NpsAMbIX. TeopeMa o0 TpEX mapajuieNbHbIX NPSMBIX. Teopema 0 CKpelIUBaOIIUXCS
MPSAMBIX

97 [MapannensHoe npoekTrpoBanue. OCHOBHBIE CBOICTBA MapallIeIbHOTO TpoeKTUpoBanus. M3o00paxeHue
pa3HbIX (GUTYp B MapaJjIeIbHON MPOEKIIUU

28 [enTpanbpHas MpoeKUUs. YTOJ C COHANIPABIEHHBIMU CTOPOHAMH. YTOJ MEXAY NPSIMbIMHU

29 3aiaum Ha JOKA3aTeIbCTBO U UCCIIEI0BAHNE, CBSI3aHHBIE C PACIIOJIOKEHUEM MPAMBIX B IPOCTPAHCTBE

30 [lonATHs: napamienbHOCTh NPSAMOM U TUNIOCKOCTHU B IpocTpaHcTe. [Ipu3Hak napasienbHOCTH NPAMOUN U
m10cKOoCTH. CBOKCTBA MAPAIENBHOCTH IPSIMOU U MJIOCKOCTH

31 I'eomeTprueckue 3aaui Ha BBIYUCIICHUE U I0KA3aTENIbCTBO, CBS3aHHBIE C IAPAJUICIIBHOCTBIO MPSIMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE

32 ITocTpoeHue ceueHus, MPOXOAAILEro Yepe3 JaHHYIO IPSAMYIO Ha 4epTekKe U MapajuIeIbHOrO IPYroW MpsSMOM.
Pacuér oTHOIIEHUI

33 [TapannenbHas MpoeKuys, IPUMEHEHUE JUIs MOCTPOEHUs ceueHul Kyoa n napayenenunena. CBoicTBa




Hnapajjiejicnmicaa u npu3smMbl

34 [TapannensHbie mwmockocTh. [Ipu3Haky napaninenbHOCTH ABYX IIOCKOCTEN 1
35 Teopema o napamieabHOCTH U €IMHCTBEHHOCTHU IUIOCKOCTH, IPOXOAIIEN Yepe3 TOUKY, HE IPUHAIIEKALYIO 1
JAHHOM INIOCKOCTH U CJIEACTBUS U3 HEE
36 CpoiicTBa napauIeabHbIX MIOCKOCTEN: O MapayIeIbHOCTH MPSAMBIX IEPECEUEHUS IIPU MIEPECEUECHUN ABYX 1
NapaJuIeIbHbIX NIOCKOCTEN TPEThEU
37 CpoiicTBa napayuieabHbIX MIIOCKOCTEN: 00 OTpe3Kax NapaieIbHbIX MPSAMBIX, 3aKITIOUEHHBIX MEKITY 1
MapajuieIbHBIMU TUIOCKOCTSAMHE; O TIEPECECUCHUH MPSIMON C IBYMSI MapaiIeTbHBIMU TI0CKOCTSIMHU
38 [ToBTOpenue: Teopema [ugaropa Ha mrockocTi 1
39 [ToBTOpEHUE: TPUTOHOMETPHS TIPSIMOYTOJILHOTO TPEYTOJIBLHUKA 1
40 CaoiicTBa Ky0a U MPSMOYTOJIBHOTO TapaljIeIeue/1a 1
41 Brruncnenue 1iauH OTpe3KoB B KyOe M MPSIMOYTOJIbHOM TMapalijiesienumnese 1
42 [lepneHMKYISIPHOCTB NMPSMON U TUNIOCKOCTH. [Ipu3HaK neprneHuKyaspHOCTH NPSAMON U IIIIOCKOCTH 1
43 [TepieHAVKYIAPHOCTD MPSIMOM U TIOCKOCTH. [Ipr3HaK nepneHIuKyIIPHOCTH MPSIMOM U TJIOCKOCTH 1
m TeopeMa o CyllleCTBOBaHUU Y €IMHCTBEHHOCTH MPSIMOM, TPOXOSALIEH YEpE3 TOUKY MPOCTPAHCTBA U 1
MEPIEeHIUKYIIPHON K MIIOCKOCTH
45 [TnockocTi ¥ MEPNEHAUKYIISIPHBIC UM MPSIMbIC B MHOTOTPAaHHHKAX 1
46 [TnockocTu U nepneHAUKYISIPHBIE UM MPSIMble B MHOTOTPaHHUKAX 1
47 [lepnennukynsap u HakinoHHas. [locTpoeHue neprneHauKymspa U3 TOYKH Ha MPSIMYIO 1
48 [lepnennukynsap u HakinoHHas. [locTpoeHue neprneHauKymspa U3 TOUKH Ha MPSIMYIO 1
49 Teopema o Tpéx nepneHAUKyIspax (mpsmas U oOpaTHas) 1
50 Teopema o Tpéx nepneHaAuKynapax (mpsmas ¥ oOpaTHasi) 1
51 YT0J1 MEXIy CKpEUIMBAIOIMMUCS MPSIMBIMHU 1
52 [Touck neprneHANKyASIPHBIX MPSMBIX C IIOMOIIBIO IEPIEHIUKYISIPHBIX MIIOCKOCTEH 1
53 OpToroHanbHOE IPOEKTUPOBAHNE 1
54 [TocTpoenue ceyeHuii Kyoa, MPU3MBbI, TPABIIILHOM MUPAMUIBI C TOMOIIBI0 OPTOTOHAIBHON MPOEKIIUU 1
55 [TocTpoenue ceueHwuii Kyoa, MPU3MBbI, TPABIILHOM MUPAMU/IBI C TIOMOIIBI0 OPTOTOHABHOM MPOEKITHH 1
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO TIOCKOCTH. [110CKOCTH cCUMMETpHi B MHOTOTpAaHHHKAX 1




o7 [Ipu3Hak nepneHauKyISpHOCTH IIPSIMOM U IUNIOCKOCTH KaK CIIEICTBUE CUMMETPHUU 1

58 IIpaBuiIbHBIE MHOTOIPAaHHUKU. Pacd€T paccTOSHUN OT TOYKHU JO INIOCKOCTH 1

59 IIpaBuiIbHBIE MHOTOIPAaHHUKU. Pacd€T paccTOSHUN OT TOYKHU JO INIOCKOCTH 1

60 CriocoObl OIyCTHTh NEPIIEHANKYIISPBI: CAMMETPHS, CIBUT TOYKH 110 MAPaILICIIEHON TPSIMOM 1

61 Casur no HenapauienbHOU IPSIMOM, U3MEHEHHE PacCTOSTHUI 1

62 O06o06muieHne u cucTeMaTu3amys 3HaHui 1o TeMe: "B3anMHoe pacoioskeHue MpsiMbIX U IIIOCKOCTEH B 1
npocrpaHcTee”

63 [ToBTOpEHUE: Yroa MEK Ty NPSIMBIMU Ha IUNIOCKOCTH, TPUTOHOMETPHUS B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA 1
KOCHHYCOB

64 [ToBTOpEHUE: YrOa MEKIY CKPEIIUBAIOIIUMHUCS MIPSIMBIMU B IPOCTPAHCTBE 1

65 I'eomeTrpuueckre METOIbI BEIYUCICHUS yrila MEXy IPSIMbIMA B MHOTOTpaHHHKAX 1

66 JIByrpanHsb1i yros. CBOMCTBO JIMHEWHBIX YIJIOB IBYTPAaHHOIO yria 1

67 [IepnenaukynspHble I0CKOCTH. CBOMCTBA B3aUMHO MEPIIEHIUKYISIPHBIX TUIOCKOCTEN 1

68 [Ipu3Hak neprneHauKyIIPHOCTH TIIOCKOCTEH; TEOpeMa O MPSIMOUN MepecedeHus IBYX MI0CKOCTE 1
NEPIECHIUKYIIPHBIX TPETHEN MIOCKOCTH

69 [IpssMOyTOIBHBIN MapajuIeNenuIiel; Kyo; N3MEepeHUsI, CBOMCTBA MPSIMOYTOJILHOTO Tapajuieenuneaa 1

70 Teopema o AuaroHanIy MPSMOYTOJILHOTO NapalJIe/IeTIUIeIa U CISACTBUE U3 He 1

71 CrepeoMeTpuueckre U NPUKIAIHbIE 3aJa4l, CBA3AHHBIE CO B3aMMHBIM PACIOJIOKEHUEM IPAMBIX U INIOCKOCTH 1

72 IToBTOpEHHE: CKpEIMBAIOLINECS NPSAMBIE, aPAJUIEIbHBIC INIOCKOCTH B CTAHAAPTHBIX MHOTOTPAHHUKAX 1

73 ITapa napajiesbHbIX IIOCKOCTEN Ha CKPEIIMBAIOIIMXCS IPSAMBIX, PACCTOSIHUE MEKIY CKPEIMBAIOIUMUCS 1
IIPSIMBIMU B ITPOCTBIX CUTYaLUAX

74 PaccTostHue OT TOYKH 10 INIOCKOCTHU, PACCTOSIHUE OT NMPSMOU JI0 IJIOCKOCTH

75 Brruncnenue pacCcTOsIHUNA MeXAy CKPELIMBAIOUIMMUCS IPSIMBIMU C IIOMOIIBIO NEPIEHIUKYIIPHON IIJI0CKOCTH

76 TpéxrpanHslil yroi, HepaBeHCTBa JJIs TpeXrpaHHbIX yrioB. Teopema [Iudaropa, TeopeMbl KOCUHYCOB U 1
CHUHYCOB JJIs1 TPEXTPAHHOTO yIJia

77 OneMeHTH! chepruuecKoil reOMeTpUH: reoIe3NIecKue JIMHUU Ha 3emiie

78 O06o0011eHNe U cucTeMaTu3alys 3HaHui 1o TeMe: "YTIIbl U pacCTOSHUS"

79 CucremaTtu3zanus 3HaHUN "MHOTOrpaHHUK U €70 2JIEMEHTHI"




80

IInpamua. Bunel nupamun. [IpaBunsHas nupamuaa

1
81 IIpusma. IIpamas u HakiaoHHas npusmel. [IpaBuiibHas npusma 1
82 [Tpsimoii mapasenenumnesn, TpsIMOYTOJIbHBIN MmapavieNienumnesa, Kyo 1
83 Brinykiible MHOrorpanauku. Teopema Diiepa 1
84 Brinykiible MHOrorpaniuku. Teopema Oitniepa. [IpaBuiibHbIE U TOJIyTIPaBUIIbHBIE MHOTOTPAaHHUKHU 1
85 O06o006muieHne U cucTemMaTu3anys 3HaHui 1o TeMe: "MHOTorpaHHUKT" 1
86 [TonsiTHe BEeKTOpa Ha IJIOCKOCTH U B POCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 PazHOCTH BekTOpOB 1
89 [TpaBwito mapasurenenueaa 1
90 YMHOXEHHEe BEKTOPa Ha YHCIIO 1
91 Paznosxenue BexTopa mo 6a3ucy Tpéx BEKTOPOB, HE JICKAIMINUX B OJTHON MJIOCKOCTH 1
92 CkansipHO€ MTPOU3BEICHUE 1
93 Brruncnenue yriia Mexay BEKTOpaMu B IPOCTPAHCTBE 1
94 [IpocTeitmme 3a7a91 ¢ BEKTOpAMH 1
95 [IpocTeitmue 3a7a91 ¢ BEKTOpAMH 1
96 [IpocTeiimue 3a1a9u ¢ BEKTOpAMH 1
97 [IpocTeiimue 3a7a49u ¢ BEKTOpAMH 1
98 O00011eHre U cucTeMaTU3alus 3HAHUI 1
99 O00011eHre U cucTeMaTU3alus 3HAHUI 1
100 Hroropas koHTpoJbHas paboTa 1
101 AHaJIM3 UTOTOBOM KOHTPOJIBHOM paboThI 1
102 O000111eHIE U CUCTEMATHU3AIUS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102




11 KJIACC

KosaunuyectBo 1yacos
Ne i/ Tema ypoka
Bcero
1 [ToBTopenue temsl "KoopauHarsl BeKTOpa Ha MJIOCKOCTU U B IPOCTPaHCTBE" 1
2 [ToBTOopenue tems! "CkajiipHOE ITPOU3BEAECHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mexy BEKTOpaMH B IPOCTpaHCTBE" 1
4 [ToBTOpenue Temsl "YpaBHeHHE MPSIMON, TPOXOASIIEH Yepe3 JIBe TOUKu" 1
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3KaX 1
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHUE INIOCKOCTH B OTPE3Kax 1
7 BekTopHoe mpousBeaeHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEWHOE TPOTPaMMHUPOBAHUE 1
9 JIuneliHbIE HEPABEHCTBA, JIMHEWHOE TPOTrPaMMHUPOBAHUE 1
10 AHaTUTHYECKHE METOIbI pacyéTa yriia MeK1y MPSMBIMA B MHOTOTPaHHUKAX 1
11 AHaTUTHYECKHE METOIbI pacy€Ta yriia MeK1y IITOCKOCTSIMHA B MHOTOTPaHHUKAX 1
12 dopmyIa pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B KOOpIMHATaX 1
13 Haxosxienue paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1
ax0JIeHUE PACCTOSHUM OT TOYKH JI0 MJIOCKOCTH B MPABUJILHOM MUpaMU
14 H eHue e 1
15 O06o0menre 1 cucTeMaTr3alys 3HaHui 1Mo Teme: "AHalmuThudeckas reoMeTpus” 1
16 CeueHusi MHOTOTPAaHHUKOB: CTaHIapTHBIE MHOTOTPAaHHUKHU 1
17 CedeHusi MHOTOI'PAaHHUKOB: METO/T CIEJI0OB 1
€4eHHUS MHOTOTPAaHHUKOB: CTaHIAPTHBIE MNIOCKOCTH, TIEPECEUCHUs MPSAMBIX U IJIOCKOCTEH
18 C , 1
19 [TapannensHble MpsSMbIE U TUIOCKOCTH: MapaJlieIbHbIE CEYEHUS 1
20 [TapannensHblie MPsSMBIE U TUIOCKOCTH: pacY€T OTHOIICHUN 1
21 [TapannensHble MPSMBIE U TUIOCKOCTH: YTIIbI MEXKAY CKPEUTUBAIOIIUMUCS PSIMBIMU 1




HepHCHl[I/IKyJISIpHBIC MpAMBIC U TNIOCKOCTHU: CTAHAAPTHBIC Mapbl NCPICHAUKYIIAPHBIX ILIOCKOCTEH B

22 MPSMBIX, CAMMETPHH MHOTOTPaHHUKOB 1
23 [MepnieHIUKYIIpHBIC MPSMBIEC U TUIOCKOCTH: TEOPEeMa O TPeX MEPICHIUKYIIpax 1
24 [TepnieHIUKYIIIpHBIC MIPSAMBIC U TUIOCKOCTH: BBIYMCICHUS JJTMH B MHOTOT'PaHHUKAX 1
25 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIEHUKOB, (DOPMYJIBI TS TUIOMIACH, COOOpaKeHUS 10001 1
26 [ToBTOpEHUE: TUIOIIAN MHOTOYTOJIBHIKOB, (DOPMYJIBI JIJIs TUTOIAICH, COOOpaXKEeHUs 101001 1
27 [ToBTOpEHME: TIIOMIAAN MHOTOYT'OJIBHIUKOB, (POPMYJIBI JUTsl TUIOIIAAeH, COOOpakeHUs 1101001 1
28 [Tnomaau cedyeHnt MHOTOTPAHHHUKOB: TIJIOMIAIN TTOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKeHUs 1
noaoous
29 [Tnomaau cedyeHnit MHOTOTPAHHHUKOB: TIJIOMIAIN TTOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOpaKeHUs 1
noxoous
30 O60061meHue u cucreMarusanus 3HaHui o teme: "[loBTopeHne: MHOTOTpaHHUKH, CEYSHUS 1
MHOTOI'PaHHUKOB"
31 O6bEM Tema. O0BeM PSAMOYTOJIBHOTO MapajuieienuIe/ia 1
32 3amauu 00 yaBoeHUH Kyba, 0 KBajpaType KyOa; 0 TPUCEKIIUH yIiia 1
33 CrepeomMeTpriecKue 3a/1a4M, CBI3aHHBIE C 00BEMOM MPSMOYTOJIBHOTO MapajuieenuIe/1a 1
34 [IpuknagHbie 337291, CBSI3aHHBIC C BEIYUCIEHHEM 00bEMa MIPSIMOYTOJILHOTO MapasuiesienuIie/ia 1
35 O0BEM TIPSIMO TPU3MBI 1
36 CrepeoMeTpHruecKkue 3a/1aui, CBA3aHHbIC C BHIYUCIECHUEM 00bEMOB MPSIMON MTPU3MBI 1
37 [Ipuknagaeie 31291, CBI3aHHBIE C 00BEMOM MPSIMOU MPU3MBI 1
38 Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONIpeIeIEHHOT0 HHTerpana. O0bEM HAKJIOHHOM MPU3MBbI 1
39 Brruncienue o06EMOB Te € MOMOIIBIO OTIPeIeaAEHHOTO HHTerpaia. O0bEM mMUpaMuIbl 1
40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/] C OOIIUM YIIIOM 1
41 ®opmyna o6béMa nupamuibl. OTHOIIEHHE 00BEMOB TUPAMH/T C OOLIUM YIIIOM 1
42 CrepeoMeTpHuueckue 3a/1a4u, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1
43 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMaMU THPAMU/IbI 1




44 [Tpuknaaneie 3agauun o Teme "OO0bEMBI TeN", CBA3aHHBIE C 00BEMOM HAKIIOHHOM MPHU3MBI 1

45 [Ipuknaaneie 3agauun o Teme "OO0bEMBI TeNn", CBA3aHHBIE C 00BEMOM MHPAMUIBI 1

46 [Ipumenenne 00bEMOB. Brruncienne paccTosHUS 0 TUIOCKOCTH 1

47 O6o006mienne u cucrtemaru3anus 3HaHul 1o TeMe: "O0bEM MHOTOrpaHHHKA" 1

48 Hunuuapudeckas TOBEPXHOCTh, 00pa3yronue MUIMHAPUIECKON MOBEPXHOCTH 1

49 Huwmnap. Ipsmoit kpyroBoit munuuAp. [nomans moBepxXHOCTH HHIMHAPA 1

50 Konnueckas noBepXxHOCTh, 00pa3yrolue KoHn4eckoi nosepxuoctu. Konyc 1

o1 Ceuenne KOHyca TNIOCKOCTHIO, TAPATIIETHHOM IMIIOCKOCTH OCHOBAHMS 1

52 VYceuénnblil koHyc. M300paskeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tmomane 60KOBOM MOBEPXHOCTH U TIOJHOM MOBEPXHOCTH KOHYCA 1

54 [Tmomane 60KOBOM MOBEPXHOCTH U TIOJHOM MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTrpHuueckre 3aJ1aui Ha JOKa3aTeJIbCTBO U BHIYHCIIEHHUE, IOCTPOCHUEM CEUEHUN IWIMHIPA, 1
KOHyca

56 CrepeoMeTpHuueckre 3aJ1aui Ha J0Ka3aTeIbCTBO U BHIYHMCIECHHUE, IOCTPOCHUEM CEUEHUN IIUIMHIPA, 1
KOHyca

57 [Ipuknagaeie 33291, CBSI3aHHBIC C ITUIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C LIMIUHIPOM

59 Cdepa u map

60 [Tepeceuenue chepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miaockocteio. Bua u nzodpaxenue 1
mapa

61 [Tepeceuenue cepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl miaockocteio. Bua u nzobpaxenue 1
mapa

62 VYpasuenue chepsl. [Inomans chepsr u e€ yacret

63 Cummerpus chepsl 1 mapa

64 CrepeomeTpHuecKHe 3a/1aui Ha JI0Ka3aTeIbCTBO U BBIUMCIIEHHUE, CBA3aHHBIE CO chepoil U apom, 1

IIOCTPOCHUCM HUX CEYEHMH MIOCKOCThIO




CTepeOMeTpI/I‘{eCKI/Ie 3aJa44 Ha A0Ka3aTCJIbCTBO U BBIYHMCIICHHUC, CBA3aHHBIC CO C(l)CpOfI " 1apowm,

05 IIOCTPOCHUEM UX CEYEHUH IUIOCKOCTHIO 1

66 [Mpuknanaeie 3a1a4u, cBsI3aHHBIC CO c(hepoil U IMapoM 1

67 [ToBTOpEHUE: OKPY)KHOCTH HA MJIOCKOCTH, BRIYHCICHHS B OKPYKHOCTH, CTaHAAPTHBIC TIOI00Ms 1

68 Paznnunble kOMOMHALIMY TEJ BpAILlEHUs U MHOTOIPaHHUKOB 1

69 3anaun o Teme "Teia u TOBEPXHOCTH BpaleHus " 1

70 3amauu o Teme "Tena u moBepXHOCTH BpamieHus" 1

71 O060061eHre u cucreMaru3alus 3HaHui 1o teme: "Tena v moBepxXHOCTH BpaleHus" 1

72 O6bem munuHApa. Teopema 06 00bEME MPSIMOTO IIUITUHPA 1

73 Brruucnenue 006EMOB TN ¢ MOMOTIIBIO oTpeieIEHHOro nHTerpanga. O0bEM KoHyca 1

74 [Tmomaamn 60KOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTrpHuueckye 3a/1aui, CBI3aHHbIE C BHIYMCICHHEM 00bEMOB IWIMH/PA, KOHYCa 1

76 [Tpuknagasie 3agaun mo Teme "OOBEMBI U TIJIOMIAIN TTOBEPXHOCTEHN Te" 1

77 O06bEM mrapa u mapoBoro cektopa. Teopema 06 06béme mapa. [nomans chepsl. CTepeomeTprueckue 1
3a/1aud, CBSI3aHHbIE C BBIYUCIIEHHEM 00BEMOB 11apa, IIapOBOT0 CETMEHTA U IIapOBOT0 CEKTOpa

78 [Tpuknagaeie 3agaun mo TeMe "OO0BEMBI Ten", CBA3aHHBIE C 00BEMOM IIapa M IUIOIIAAbI0 ChEephl. 1
CooTHoIEHHS MeX Y IJIOIIAIMU IIOBEPXHOCTEH U 00bEMaMU MOJOOHBIX TEJ

79 [TonpoGHble Tena B mpocTpaHcTBe. M3amenenne o6béMma npu nojgodun. CrepeoMeTpuueckue 3aaauu, 1
CBSI3aHHBIE C BHIYMCIIEHHEM 00BbEMOB TeI U IUIONIA/Iel TOBEpXHOCTEHN

80 OO6o0menre U cucTeMaru3arys 3Hanui mo Teme: "Tlnomaau noBEepXHOCTH U 00BEMBI KPYTIIBIX TE"

81 JIBuxenus npoctpancTBa. Otobpaxkenus. J[BrkeHus: U paBeHCTBO Guryp. O01ine cBOCTBa IBUKEHUI

82 Bune ,Z[BI/I)KGHUI/II‘/‘IZ napajuIeNbHbINA EPEHOC, LIEHTPAIbHAS CUMMETPUS, 3epKaIbHAs CHMMETPHUSI, TOBOPOT 1
BOKPYT MPSAMOI

83 [Ipeo6pazoBanus nogo6us. [Ipsmas u cdepa Ditnepa

84 I'eomeTrpuueckue 3a1aun Ha TPUMEHEHUE IBHKEHUS

85 O06o00menne 1 cucTeMaTr3alus 3HaHuii o Teme: "BekTopbl B mpocTpaHcTBe"




Ob6o6maromee moroperue 11 nmousituit 1 MeTo 0B Kypca reomerpun 10—11 kmaccoB, cucteMaTH3ays

86
3HaHui: "[lapannenbHOCTh NPSIMBIX U IJIOCKOCTEH B MpocTpaHcTBe"

87 Ob6o6maromee moroperue 11 monsTuii u MeTo10B Kypca reomerpun 10—11 kmaccoB, cucteMaTH3ays
3HaHMi: "BekTopsl B npocTpaHcTBE"

88 Ob6o6maromee moroperre 11 mousiTuit 1 MeTo0B Kypca reomerpun 10—11 kmaccoB, cucteMaTH3amys
3HaHMi: "BekTopsl B npocTpaHcTBE"

89 O6o6maromniee nopropenue 11 nonsituii u MmeTon0B Kypca reomerpun 10—11 kiaccoB, cuctemaTu3anus
3HaHui: "O0beM MHOTOrpaHHUKA"

90 O6o6maromniee noproperue 11 nonstuii u MmeTonoB Kypca reomerpun 10—11 kiaccos, cuctemaTu3anus
3HaHui: "O0beM MHOTOrpaHHUKA"

o1 O6o6maromniee nopropeHue 11 nonsituit u MeTon0B Kypca reomerpun 10—11 kiaccoB, cuctemaTu3anus
3HaHui: "[lnomaan moBepxXHOCTH U 0OBEMBI KPYTIIBIX TEN"

92 Ob6o6mmaromniee noproperue 11 nonstuii u MmeTon0B Kypca reomerpun 10—11 kiaccoB, cuctemaTu3anus
3HaHui: "[lnomaan moBepxXHOCTH B 0OBEMBI KPYTJIBIX TEm"

93 Hrorosas koHTpoJbHAs paboTa

94 AHau3 UTOTOBOM KOHTPOJIBHOM paboThI

95 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUT

96 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

97 HcTopust pa3BUTHS CTEpPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

08 HcTopust pa3BuTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99 HcTopust pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

100 HcTopust pa3BUTHS CTEPEOMETPUH KaK HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U

KOMIIBFOTCPHBIX TEXHOJIOTUH




101 Hcropus pazsutus CTGpCOMUeTpI/II/I KaK HayKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOTUI
102 Hcropus pazsutus CTGpCOMUeTpI/II/I KaK HayKH U €€ poJib B Pa3BUTUH COBPEMEHHBIX HHKEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




