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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIIETCSI OTHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOLIEro
oOpa3oBaHMs, TaK KakK OOECIeYMBaeT BO3MOXKHOCTh W3YUYCHHUS IUCITUTUIHH
€CTECTBEHHO-HAYYHOW HAMPaBIEHHOCTH M MPEIMETOB TYMAaHUTApPHOTO IIMKIIA.
[TockonbKy  JIOTMYECKOE€  MBIIUIEHHE,  (QOopMUpyeMOe  TMpU  W3YYEHUU
OOYYarOIIMMUCS TTOHATUHHBIX OCHOB T€OMETPHH, MPHU JOKA3ATEIHLCTBE TEOPEM H
MOCTPOEHUU 1IETIOYKU JIOTHYECKUX YTBEPKJIECHUN MPU PEIICHUU T€OMETPUYECKUX
3a/lady, yMEHHWE BBbIABUTATh U ONpPOBEpPraTh THIOTE3bl HEMOCPEACTBEHHO
UCIIOJB3YIOTCSL MPU PEIICHUU 3a7a4 €CTECTBEHHO-HAYYHOIO IIMKJIA, B YACTHOCTHU
dbuznueckux 3aaay.

Llens ocBoeHUs mporpaMMbl yueOHoro kypca «I'eomeTpus» Ha yriryOJI€HHOM
YpPOBHE — pa3BUTHE WHIAUBUAYAJIbHBIX CIOCOOHOCTEM OOydarouuxcs Mpu
M3YYEHUHM TE€OMETPUHM, KaK COCTaBIISIONIEH MpeaIMeTHOM obnactu «MaremaTuka u
uHdpopmaTka»  depe3  oOeclieyeHHE  BO3MOXKHOCTH  NPUOOPETEHHS |
UCIIOJIb30BaHUsl OoJjiee TIIyOOKMX TIEeOMETPHUYECKMX 3HaHUW U JACUCTBUM,
crielu(PpUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJII YCIEUTHOTO MPOodheCCUOHATIBHOTO
o0Opa30BaHuUsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHKH.

Uepe3 yueOHbii kypc «l'eomerpusi» y oOywaromierocs ¢GOpMHUPYIOTCS
npoecCHOHANbHBIE KOMIIETCHIIMM: TMOHUMAaHWE CYIIHOCTH U  COIMAJIbHON
3HAUMMOCTH OyAyiied mnpodeccur; OpraHu3aius COOCTBEHHOHN EATEIbHOCTH;
UCIIOJIb30BaHUE HWH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTUMH; paboTa B
KoMaHjie, d(pPexkTuBHOE OOIIEHHE C KOJUIETaMH, PYKOBOJICTBOM, KJIMEHTAMH U
TpyTHeE.

Pemienne npukiIagHbIX 3a7ad B JAHHOM Kypce JaeT BO3MOXKHOCTb ISt
dbopmupoBaHus MPOGHECCHOHAIBHBIX KOMIICTCHIIMH OyIyIIMX CICIHAINCTOB B
Takux cdepax Kak DIKOHOMUKA, (Qusuka, reorpadus, OUOIOrUs, Teoe3us,
apXeoJIoTUsl, XUMHUS U JP.

[IpuopureTHbIMU 3a7a4aMH Kypca TE€OMETpUH Ha YyriayOJ€HHOM YpOBHE,
PaCHIUPSIONIMMU U YCUJIMBAIOIIMMU KypC 0a30BOT0 YPOBHSI, SIBISIOTCS:

paclIMpeHre MPeaCTaBICHUs] O TEOMETPUU KaK YaCTU MUPOBOU KYJIBTYPBI U
dbopMUpOBaHUE OCO3HAHUSI B3aMMOCBSI3M TEOMETPUHM C OKPYKAIOIIUM MHUPOM;
dbopmMupoBaHUE MIPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak O BaKHEHIITUX
MaTeMaTUYECKUX MOJEJSIX, MO3BOJIIOIIUX OMUCHIBATh U U3y4YaTh Pa3HbIC SIBIICHUS
OKPY>KarOIIEro MUpa, 3HAHWE MOHIATUIHOTO arlapara 1o pasieny
«CtepeoMeTpus» y4eOHOTO Kypca TeOMETPHUH;

dbopMupoBaHue  yMeHUs BJIJICTh OCHOBHBIMU MOHSATUSIMU 0
MPOCTPAHCTBEHHBIX (PUTYpaX M HMX OCHOBHBIMH CBOMCTBAMH, 3HAHHUE TEOPEM,
dbopMynT M yMEHHE HMX MPUMEHSATb, YMEHHUS JOKa3bIBaTh TEOPEMbI W HAXOJUTH
HECTAaHJIAPTHBIE CIIOCOOBI perieHus 3aja4; GopMUPOBAHHWE YMEHUS Paclo3HABATh



Ha 4Yeprexax, MOACIAX U B PEAIBHOM MHPE MHOTOIPDAaHHHMKHM M TeJla BpalleHUS,
KOHCTPYHpPOBaTh  I€OMETPUYECKHE  MOJAeNIH;  (POPMHUPOBAHUE  MOHUMAaHHUS
BO3MOYKHOCTH  AKCHOMAaTHYECKOIO0 TOCTPOEHUS MAaTeMaTHYECKUX  TEOpHH,
(opMUpOBaHNE NMOHUMAHUS POJIM AKCHOMAaTUKU IPHU MPOBEJIECHUU PACCYKICHUI;
(opMHpOBaHWE YMEHHUS BIIAJETh METOAAMHM JOKAa3aTeIbCTB U AJITOPUTMOB
pElIeHMs, YMEHUSI WX IMPUMEHATh, MPOBOAMTH JOKA3aTEIbHBIE PACCYXICHUS B
XO/I€ PEIICHHs CTEPEOMETPUUECKUX 3a7ad U 3a7a4 C PAKTHYECKUM COJIEpKaHUEM,
(GopMUpOBaHHE TPEACTABICHUS O HEOOXOAMMOCTH  JOKa3aTEeIbCTB  IPH
00OCHOBaHMHU MaTEMAaTHUECKUX YTBEPKJACHUN U POJTU aKCHOMATUKHU B TIPOBEICHUH
JNEAYKTUBHBIX PaCcCyKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHWE HHTEIUICKTYaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00yJaronuxcsi, MO3HABATEIbHON aKTUBHOCTH, HCCIEAOBATEIbCKUX
YMEHUM, KPUTHYHOCTH MBIIUICHHS, HWHTEpeca K HU3YUEHUIO T'€OMETPUU;
¢opMupoBanue (QYHKUMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAaHTHOW TI'€OMETPHUHU:
YMEHUSI paAClO3HAaBATh MPOSBICHUS TIE€OMETPHUUECKUX TMOHATUNH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KU3HEHHBIX CUTyalUsX U MPU U3YYECHHH JIPYTUX
y4E€OHBIX MPEAMETOB, NPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAbHBIX CUTYyallud, MCCIEJOBAaHUS MOCTPOEHHBIX MOJENEH,
MHTEPHPETALNUN [TOTYYEHHBIX PE3YJITATOB.

OCHOBHBIMHU COJIEpKaTENbHBIMU JIMHUAMU yueOHOro kypca «I'eomerpus» B
10-11 «xmaccax sBustorcsi:  «lIpsmMble W TJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel ©  KOOpAMHATHI B
IIPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®PI'OC COO TpebOoBaHuE «yMETh OINEPUPOBATH
MOHATUSIMIY», PEJIEBAHTHBIMU T€OMETPUU Ha Yyriy0iaEHHOM ypoBHE oOyuenus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJIEpXkaTEeNbHBbIM JIMHHUSAM y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUX YMEHUH  pacmpenensiercs He  TOJbKO 10
coJiep KaTeNIbHbIM JIMHUSAM, HO U 10 roaaMm o0yuyenus. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaraM ocBoeHusi denepanbHOil paboueit
IpOrpaMMbl, paclnpeAeNéHHbIM 10 rojaM OOy4YeHHUs, CTPYKTYpUPOBAHO TAKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIHUIIMAIBHBIM BOIPOCaM 00yYaroIuecs
oOpamiajJiucb  HEOJHOKPATHO. ITO  TMO3BOJSET OPraHu3oBaTh  OBJIAJICHHE
reOMETPUYECKUMH MMOHATHSIMH U HaBBIKAMH IOCJIEA0BATENIBHO U MTOCTYIIATEIBHO, C
cOOJII0/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHMsI BKJIIOUATh B OOLIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yYarOMMXCs, paclIupss U yriryoJiss
e€, 00pa3ys MPOYHbIE MHOXKECTBEHHbBIE CBSI3H.

[lepexon K H3y4EHUIO TEOMETPUU HA YIIIYOJIEHHOM YpPOBHE IO3BOJISET:
CO3/1aTh yCIIOBUs it nudepeHuaniuy o0yueHus, TOCTPOCHUS NHIANBUIYATbHBIX
o0Opa3oBaTeIbHBIX MPOrpaMM, 00eCIeUnTh YIIIyOJIEHHOE U3yYeHHE T€OMETPUU KaK
cocTaBistoneil yueOHoro npeamera «Marematukay; MOATOTOBUTh OOYUYaAOLIUXCS
K MPOJIOJDKEHUIO U3YYCHUS MaTeMaTUKU ¢ y4€TOM BeIOOpa Oymyiieit mpodeccuu,



o0ecrieunBasi TPEEMCTBEHHOCTh MEXAy O0OmuM ©  mpodeccroHAIbHBIM
oOpa3oBaHHUEM.

Ha wu3yuenune yueOHOro kypca «l'eomeTpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 kiracce — 102 gaca (3 waca B Hegeno), B 11 kmacce — 102
yaca (3 yaca B HEJICIIIO).

COJAEPXKXAHUE OBYUEHUA
10 KJIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE  mOHATHA  crepeoMmerpun.  Touka, mpsMas,  IUIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCHOMATHUYECKOM IOCTPOEHUU CTEPEOMETPHUHU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHOe pacronokeHue TMpsMBIX B NPOCTPAHCTBE: MEPECEKAIOIIUECH,
IapajulesIbHble M CKpelMBaromuecs IpsMble. IIpu3Haku CKpenuBaronmxcs
npsAMbIX. [lapamienbHOCT NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MMAPAILIIEIbHBIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPSAMBIX, IAPAUIEIBHOCTD NPSIMOI
U 1ockocTH. [lapannenbHoe M LEHTpaIbHOE NPOEKTHUPOBAHUE, H300paKEHHUE
¢uryp. OcCHOBHBIE CBOWCTBAa NapaUIEIBHOrO MpoeKTHpoBaHMs. M3o00paxeHue
¢Guryp B nmapajuieabHOW NPOEKIHUH. YTIbl C COHANPaBICHHbIMH CTOPOHAMH, yrOJ
MEXKy NMPAMBIMH B IPOCTpaHCTBE. [lapamnenbHOCTh MIOCKOCTEN: MapaylIeIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEHN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QPUTYphl HA IUIOCKOCTU: TETpadJlp, MapajuieJenunes,
MMOCTPOCHUE CEYCHU.

IleprieHIUKYJISPHOCTD MIPSAMON U IIJIOCKOCTH: NEPHEHAUKYIIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSMBIE NapaJuIeJIbHbIE W MEPHEHAUKYISAPHBIE K IIJIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTA MPSIMOM M IUIOCKOCTH, TEOpEMa O NPsIMOM
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYIISp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE
OT TOpsAMOM 10  IUIOCKOCTH,  MNpoeKuus  (Urypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IJIOCKOCTEW:  IPU3HAK — NEPHEHAUKYIAPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MEepIeHINKYIIApax.

Yriel B MPOCTPAHCTBE: YIrOJl MEXAY MNPSAMOW M INIOCKOCTBIO, JIBYTPAaHHBIN
yIOJI, JIMHEWHBIM yroJl ABYI'PaHHOIO yrya. TpEXrpaHHbIM U MHOTI'OTPAHHBIE YIVIBL.
CBolicTBa INIOCKHUX YIJI0B MHOTOTPaHHOTO yriia. CBOMCTBA IJIOCKUX U JBYTPAaHHBIX
YIJIOB TPEXTPAHHOTO yriia. Teopembl KOCUHYCOB U CUHYCOB Uil TPEXTPAHHOIO
yriia. MHOTOrpaHHMKHU

Buapl MHOrorpanHukoB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
mpu3Ma, TpsiMasi ¥ HaKJIOHHAs MIPU3MbI, OOKOBAs W TMOJIHASI TIOBEPXHOCTH MPU3MBI.



[lapannenenunen, MNpsSMOYTOJbHBIA — MHapaJuleJeNuIe] W €ro  CBOWCTBA.
Kparuaiime mnyTd Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Diliepa.
[TpoctpanctBennass Tteopema Iludaropa. Ilupammpa: n-yrompHas mnUpamuia,
npaBuibHas W yceu€HHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX T'paHel
IIPAaBWIBHOW mnupamubl. [IpaBWiIbHBIE MHOTOIpDaHHUKM: IpPAaBWIbHAs IPU3MA U
IIpaBWIbHAs MHPAMHAA, NPABUIIbHAs TPEYroJibHAs NHUPAMUAA W TNPABUIBHBIN
TeTpa’p, KyO. IlpeacraBieHre O MNpaBUIBHBIX MHOTOIPAHHUKAaX: OKTadp,
JOAECKAdIp U UKOCABIP.

Brruucnenne 2JIeMEHTOB MHOTOTPAaHHUKOB: péOpa, AWAaroHAIM, YTJIBIL.
[Inomans OOKOBOWM IMOBEPXHOCTH M TOJTHOW TOBEPXHOCTU MPSMON MPHU3MBI,
IUIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH M TOBEPXHOCTH MPABMWIBHOW MHPAMUIBI,
TEOpEMA O TUIOLIAIN YCEYEHHON TUPAMHU/IBI.

CummeTpust B INPOCTPAHCTBE. ODJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B TNPABWIBHOM MHOTOTPaHHUKE: CHMMETPHUS
napajuielenuneaa, CUMMETPHs TPaBUIbHBIX MPU3M, CUMMETPHS MPaBUIbHOU
MAPaAMHUIBI.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOW BEKTOp, UIMHA HEHYJIEBOIO
BEKTOpAa, BEKTOPbhl KOJUIMHEApHbIC, COHAMNPABICHHBIE W MPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [IEHCTBUS C BEKTOPAMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBoiicTBa cioxeHus: BEKTopoB. CBOWCTBA YMHOXKEHUSI BEKTOpPA HA YHCIIO.
[lonsiTe KOMIUTaHAapHbIE BEKTOPHI. [IpM3HAK KOMILTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O pa3OKEHHMM BEKTOpA 10 TPEM
HEKOMILJIaHApHBIM ~ BekTopaMm. [IpsMoyronbHass  cucTtemMa  KOOpAMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBsI3b MEXJy KOOpAMHATAMU BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YToid Mexay Bekropamu. CKalsIpHOE NpPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[lonsiTHsA: UMIMHApPUYECKAass TOBEPXHOCTh, KOHUYECKAash TOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, oOOpa3ymoommue TmoBepxHOcTeil. Tema BpaleHwHs:
MUINHAP, KOHYC, YCEUYEHHBIM KOHYyC, cdepa, map. B3aumMHoe pacmosiokeHue
cheppl W TIJIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe. M3o0paxkenuwe Ten
BpalicHUs Ha IJIOCKOCTH. Pa3BépTka mwmHapa u koHyca. Cummerpus chepsl U
nrapa.



O6beM. OcHoBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajienenunena u ciaeAcTBus u3 He€. O0bEM mpsMor u
HAKJIOHHOW MPU3MBbl, HWIMHIAPA, MUpaMUAbl U1 KoHyca. O0bEM I1apa U MapoBOTro
CErMEeHTA.

KoMmOuHanuu Tenm BpamieHuss U MHOTOTrpaHHUKOB. [Ipm3ma, BnucaHHas B
UWIMHAP, ONHMCcaHHas okoyio IumHiapa. llepeceuenune cdepbl u mapa c
wiockocThio. Kacanme mapa u cdepbl miockocTbio. [loHSATHE MHOTOTpaHHUKA,
OMKCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WU TEJO
BpaIICHUS.

[Tnomans MOBEPXHOCTH IWIIMHJPA, KOHYyCa, TIomanab cepbl u e€ dacTei.
[Tomobue B mpoctpanctBe. OTHOMIEHHE OOBEMOB, IUIONMIA/ICH TIOBEPXHOCTEH
nonoOHbeIX ¢uryp. I[IpeoOpazoBanue mnomobusi, romorerus. Pemienwe 3amad Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOTOTPAaHHUKOB M TEJl BPAlICHUS: CEUCHHS LIIIMHAPA
(mapayyienbHO W MNEPHEHAUKYISIPHO OCH), CEYEHUsS KOHyca (IapasuiesibHbIC
OCHOBAHUIO U MPOXOJAIINE YEPE3 BEPUIMHY), CEYEHHUS 1Iapa, METOJIbl IOCTPOCHUS
CEUEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO IMPOECKTUPOBAHHUS, METOJ NEPEHOCA
CEKYIIIEH TITIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omepauuu HajJ BEKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpPOB. (CBOHCTBAa BEKTOPHOTO YMHOXKEHUS. IIpsiMmoyronbHas
cUcTeMa KOOpAHMHAT B npocTpancTBe. KoopauHaTel BekTopa. Pasnoxenue Bekropa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOJ IPU PEIICHUH TEOMETPUUYECKUX
3a1ad.

J{BMKEHUSI B IPOCTPAHCTBE

JIBixkenus: npoctpancTBa. OtoOpaxeHus. J[BukeHUS U PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBWXKEHUW. Buapl ABWKEHMN: mapauieIbHbIA TEPEHOC,
LEHTpaJbHasl CUMMETpHUSA, 3€pKajbHas CHUMMETpHUSA, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHSI» (YTJYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxkaaHckoe BocnmUTaHUe: CHOPMHUPOBAHHOCTh TPAKIAHCKON TIO3HIIUN
oOy4aronierocsi Kak akTUBHOTO M OTBETCTBEHHOI'O 4JI€HA POCCUHCKOro 00IlIecTBa,
OpEJCTaBICHUE O MaTeMAaTUYECKUX OCHOBaX (DYHKUIMOHHPOBAHUS Pa3IUUHBIX
CTPYKTYp, SBJIEHUH, MPOLELYp TPa)kIaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI U



z:pyroe), YMCHHC BSaHMOHCﬁCTBOBaTL C cComHaJIbHbIMM  HWHCTUTYTAMH B
COOTBCTCTBHUHU C UX ClJYHKHI/IﬂMI/I 1 HAa3HAYCHHECM,

2) mATPUOTHYECKOe BOCMHUTaHHe: CHOPMHPOBAHHOCTH  POCCUHCKOM
IPAXKIAHCKON UJACHTUYHOCTH, YBaKECHUS K MPOLIJIOMY U HACTOSIIIEMY POCCUKCKOMN
MaTeMaTUKH, [IECHHOCTHOE OTHOLIEHHUE K JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHKOB
U POCCHUMCKOW MaTEMATHYECKOM WIKOJIbI, MCIOJb30BAHUE ATUX JOCTHKCHUU B
JPYTUX HayKax, TEXHOJOTHUSX, cPepax IKOHOMUKHU;

3) yXOBHO-HPaBCTBEHHOE BOCIIUTAHHE: OCO3HaHWE  JAYXOBHBIX
IIEHHOCTEH POCCUHCKOTO Haponaa, c(hOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO MOBEJEHHUS, CBI3aHHOTO C MPAKTUYECKUM MNPUMEHEHUEM JTOCTHKECHUI
HAYKHU U JCSITEIbHOCTHIO YUEHOTO, OCO3HAHUE

JUYHOTO BKJIaJa B IIOCTPOEHHME YCTOMUMBOrO Oyaymiero;, 4) 3cTreTHYecKoe
BOCIIMTAHHE: OCTETUYECKOE OTHOLICHWE K MHUPY, BKIIOYass OCTETUKY
MaTEeMaTUYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, PEIIECHUM, pacCyXkICHUH,
BOCIIPUUMYHUBOCTh K MATEMAaTUYECKUM aCIIeKTaM Pa3lIMYHbIX BHJIOB HCKYCCTBa; D)
(puznyeckoe BocuMTAHUE:

c()OPMUPOBAHHOCTh YMEHHSI MNPUMEHATH MaTEMaTUYECKWE 3HAaHUA B
MHTEpecax 370pOBOro u 6e3omacHoro oopasa *KHU3HU, OTBETCTBEHHOE OTHOLICHHUE K
CBOEMY 3J0pOBbIO (3/I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUU U
OTJIbIXa, peryjsipHas (pu3nyeckas aKTUBHOCTH), (PU3NUECKOE COBEPILICHCTBOBAHUE
IPU 3aHATUSIX CIOPTUBHO-O3J0POBUTENBHON JIEATEIBHOCTBIO; 6) TpynoBoe
BOCIIMTAHHE:

TOTOBHOCTh K TpPYyAy, OCO3HaHME LEHHOCTU TPYyIONIOOUs, HMHTEpEC K
paznuuyHbiM  cpepaMm  NMPOPECCUOHANBHOW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPUJIOKEHUSIMU, YMEHHME COBEpIIaTh OCO3HAHHBIA BBIOOP
Oyaymeil mnpodeccun u pearn3oBbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHMIO U
caM000pa30BaHUI0 Ha MPOTSHKEHHM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
y4acTUIO B PEIICHUM MPAKTUYCCKUX 3a/1a4 MAaTeMaTHYCCKON HANpaBICHHOCTH; /)
IKOJIOTHYECKOe BOCHUTAHME: C(HOPMUPOBAHHOCTH HKOJIOTHYECKON KYJIBTYPHI,
IIOHMMAHUE BIUSHHUS COLMAJIBHO-DKOHOMUYECKUX TIPOLECCOB HA COCTOSIHUE
OPUPOJHOM W  COLMAJIBbHOM  Cpenbl, OCO3HAHUE TIJIOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM, OpUEHTAIMSI Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHHM
JUTSL pelIeHus 3a7a4 B 00JacTH OKPY’KAIOIIEH cpeibl, MIIaHUPOBAHUE TIOCTYIIKOB U
OLICHKM MX BO3MOXXHBIX TMOCIEACTBUN I OKpYXarolmed cpenbl; 8) HeHHOCTH
HAY4YHOI'0 MO3HAHMA: C(HOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOUIECTBEHHOM MPAKTUKU, TOHUMAaHHE
MaTEeMaTUYeCKOW Hayku Kak cdepbl YeIOBEUECKOW NeATeNbHOCTH, JTaroB €€
pa3BUTHS M 3HAYMMOCTH JUI pa3BUTUS LHMBWIM3ALMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTEMaTHYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHUSA MUPA,



IFOTOBHOCTb OCYHICCTBIIATE IIPOCKTHYIO M MCCICAO0BATCIbCKYIO ACATCIbHOCTD
HWHIWBUAYAJIbHO U B I'PYIIIIC.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHUBEpPCAIbLHbIe YUueOHbIe HeilcTBUA ba3oBble Jormueckue
NEMCTBUSI:  BBISBISITH M XapaKTEPU30BaTh  CYLIECTBEHHBIE  IPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, TMOHATHUM, OTHOIICHHH MEXIy TMOHSATHUSIMH,
bopMyIMpoBaTh ONpEEICHHs MOHATUH, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK
Kiaccu(ukanmy, OCHOBaHMS I OOOOIIEHUS UM CpaBHEHUS, KPUTEPHUH
MPOBOJMMOTO aHaN3a; BOCIPUHUMATH, (POPMYJIHPOBATH WU MPEOOPa30OBHIBATH
CYKJICHUSL:
YTBEPAUTEIIbHBIE U OTPUIATEIbHbIC, SIUHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;
BBISIBIIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U Y IPOTUBOPEUHUS

B (¢akTax, JaHHBIX, HAONIOJACHUSX U YTBEPKACHUSAX, MpeajiaraTb KpUTEPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUMN;

JIeNIaTh BBIBOJIBI C MCMOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U

WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUEHUM [0 AaHAJIOTHH; TMPOBOJUTH
CaMOCTOATENBHO JOKAa3aTeIbCTBA MATEMaTUUYECKUX YTBEP)KIAEHUM (IpsIMblE U OT
MPOTUBHOTO),  BHICTpaWBaTh  APTyMEHTAIMIO, TPUBOIUTH  TPHUMEPHl |
KOHTPIpPUMEPHI, 0OOCHOBBIBATh COOCTBEHHBIE CYXKJCHUS U BBIBOJIbI; BBHIOMPATH
cioco0 pemieHus: yueOHOM 3ajaun (CpaBHUBATh HECKOJBKO BAPUAHTOB PELICHMUS,
BBIOMpATh HauOosiee MOAXOAAMMI C YYETOM CaMOCTOSITENBHO BBIJEICHHBIX
KkputepueB). bazoBble ucciieoBaTebCKue 1eiiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUN WHCTPYMEHT TO3HAHUS,
dbopMynaupoBaTh  BONPOCHL,  (DUKCUPYIOIIME  MPOTHBOpPEUYHE,  MpOOIieMy,
yCTaHaBJIMBAaTh HWCKOMOE W JaHHOE, (OpMUPOBATh THIOTE3Yy, apryMEHTHUPOBATh
CBOI0 TO3ULMUIO, MHEHHUE; IPOBOJAUTH CAMOCTOSTENIBHO CIUIAHWPOBAHHBIN
HKCIIEPUMEHT, UCCJIEIOBAHNUE MO YCTAHOBIEHUIO OCOOEHHOCTE MaTeMaTH4eCKOro
0OBEKTa, SBJIEHUS, MPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MeXIy OOBEKTamH,
SBJICHUSIMH, TIPOIIECCAMH; CaMOCTOSATEIbHO (opMynupoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIIEI0BAHUS, OLIEHUBATD
JIOCTOBEPHOCTh ~ TOJIYYEHHBIX  pE3yJbTaTOB, BBIBOJAOB U  00OOLICHUM;
IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MpoOIiecca, a TAKXKE BbIIBUTaTh
IPEOJIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX ycioBUsAX. Pabora

¢ uHgopManmei:

BBISIBIIATH eOUIMTH HHGOPMAIINH, TAHHBIX, HEOOXOAMMBIX JIJII OTBETA Ha
BOIIPOC W JJIA pEIIeHUs 3a7auyd; BbIOMpaTh HHPOPMALMIO M3 HUCTOYHUKOB
pa3MUYHBIX THIOB, AHAJIU3UPOBATh, CHUCTEMATH3UPOBATh U WHTEPIPETUPOBATH



UHPOPMALIMIO PA3IMYHBIX BUAOB W (OPM TMPEACTaBICHUS; CTPYKTYpPUPOBATH
uH(OPMAIINIO, IPEACTABIATH €€ B PA3IMYHBIX opMax,

WJLTIOCTPUPOBATH TpadUuecKH;
OIICHUBATh HAJIEKHOCTD uHbOpMaIuu 1o CaMOCTOSATENILHO
chOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMmyHMKaTHBHBIE YHMBepcaJlbHble yueOHblIe AeiicTBusa O0menue:

BOCIPUHUMATH U (POPMYJIUPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMH U
HeJIsIMU  OOLLEHUS, SCHO, TOYHO, IPAMOTHO BBIpaXKaThb CBOIO TOYKY 3pEHUS B
YCTHBIX W NMHCbMEHHBIX TEKCTAX, JaBaTh IMOSCHEHMS MO XOAYy pELIEHUs 3aJadd,
KOMMEHTHPOBATh MOJTYYEHHBIN PEe3yJIbTaT; B X0/1€ 00CYK/ICHHUS 33]1aBATh BOIPOCHI
[0 CYILECTBY OOCYX/JaeMON TeMbl, MPOOJIEMbl, pelIaeMOM 3a7auu, BbICKa3bIBaTh
UJeH, HalEJCHHbIE HAa TOMCK pPEIIeHHs, COMNOCTaBIATb CBOM CYKJIEHUS C
CYKJIEHUSMH JIPYTUX YYaCTHUKOB JUajnora, oOHapy>KMBaTh Pa3jiHM4he U CXOJICTBO
NO3UIH, B KOPPEKTHOH opMe GOopMyIUpOBATh PA3HOTIIACHS, CBOM BO3PAKECHMUS;

IPENCTABIATh PE3YNbTaThl PEIICHUS 3a7a4d, SKCIIEPUMEHTA, UCCIIEIOBaHNUs,
IIPOEKTa, CAMOCTOSITEJIbHO BBIOMpaTh (oOpMaT BBICTYIUIEHUS C Y4E€TOM 3ajay
NPE3EHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasituBHbie YHHBepCaJbHbIE yueOHbIe neHCTBUSA

Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHUsS 3aJa4H, BEIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTHUPOBATh BapHAHTBhl pEHICHHH ¢ Yy4ETOM HOBOM uHOpMaIuu.
CaMOKOHTPOJIb, SMOLMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TIO3HABATENhHON  pedrekcuum  Kak  OCO3HAHUs
COBEPIIIAEMbIX JEUCTBUN M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YyJIbTAaTOB, BIAJCTh
crnocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca W pe3ysibTara perieHHs
MaTEeMaTU4YeCKON 3aJaui; TPEIBHACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH
IPU PEIICHUU 3a/1aud, BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX
O00CTOSITENBCTB, JAHHBIX, HAWJACHHBIX OIIMOOK, BBIABICHHBIX TPYIHOCTEH;
OIICHWBATh COOTBETCTBHEC pE3yJbTaTa IICIM W YCJIOBHSAM, OOBSICHATH TPUYUHBI
JOCTKEHUSI WIM HEJAOCTHIKEHHUS Pe3yJbTaTOB JEATEILHOCTH, HAXOAUThH OIIHUOKY,
JaBaTh OIICHKY PHOOpeTéHHOMY OmbITYy. CoBMecTHAsl 1esiITeJIbHOCTh: TTOHUMATh
¥ HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUAYaTbHON pabOTHl TpH
pemieHny  y4eOHBIX 3a7ady, NPUHUMATh 1e7b COBMECTHOW JICSITEIbHOCTH,
IJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOWM pabOThI, paclpeneisiTh BHUIBI PadoT,
JIOTOBapHUBaThCsI, OOCYXXIaTh MPOLIECC W pe3ysbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKHX JIIOJICH; y4acTBOBAaTh B TPYNIOBBIX (opMax paboThl (00CyKaeHus,
0OMEH MHEHUH, «MO3TOBbBIC IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh pabOTHI U



KOOPAUHUPOBATh CBOU JEHUCTBUA C JAPYIMMU WICHAMU KOMAaHIbI, OLIEHUBATH
KayeCTBO CBOETO BKJAJa B OOIIMUN MPOIYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKAaMU B3aNMOJCHUCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kxonity 10 kiaacca oOyJaromuiicss HayquTCs:

cBOOOIHO ONEPUPOBATH OCHOBHBIMH TOHATHUAMU CTEPEOMETPUHU MPH PEIICHUU
3aJlay ¥ MPOBEJICHUU MAaTEMATUYECKUX PACCYKICHHUI;
NPUMEHSTh aKCUOMBI CTEPEOMETPUU M CJEACTBUS M3 HHUX TMPU PEIICHUU
r€OMETPUYECKHX 3a]1a4;
KJIACCU(PUIIMPOBATh B3aMMHOE  PACIONOKEHHE  MPAMBIX B

IPOCTPAHCTBE, IUJIOCKOCTEH B MPOCTPAHCTBE, MNPSAMBIX M IUIOCKOCTEH B
POCTPAHCTBE;
cBOOOIHO ONIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHU C YTJIAMU B TPOCTPAHCTBE:
MEXTy MPSMBIMH B IPOCTPAHCTBE, MEXKAY PSIMOM U TIIOCKOCTHIO;
cBOOOIHO ONIEPUPOBATH MOHATUSIMU, CBI3aHHBIMHA C MHOTOTPAaHHUKAMHU;
cBOOO/IHO pacno3HaBaTh OCHOBHBIE BUJbl MHOTOTPAHHUKOB (IpU3Ma, MUPAMHIA,
PSIMOYTOJIbHBIN NapaJijIesienuIe, Kyo);
KJIACCU(PUIIMPOBATH MHOIOTPAHHUKH, BEIOWpAsi OCHOBAHUS JIJIs KilaccU(UKaIuuy;
CBOOO/IHO ONEPUPOBATH MOHITHUSIMH, CBSI3aHHBIMUA C CEYCHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;
BBIMOJHATh MapajUIeIbHOE, IEHTPAJIbHOE U OPTOTOHAIBHOE NPOEKTUPOBAHUE
(Guryp Ha II0CKOCTb, BBINOJIHATD U300pakeHUs] GUTYpP Ha MIIOCKOCTH;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB Pa3IWYHBIMH  METOJAaMHU, BBITIOIHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHU3Y;
BBIUMCIIATh IUIOIIAAM TOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma, NHpaMUa),
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII;
CcBOOO/HO OTMEPUPOBATh MOHATUSMU: CUMMETPHsI B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI,
CBOOO/IHO ~ ONEpUPOBATh  TOHATUSMH, COOTBETCTBYIOUIMMH  BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;
BBITIOJIHATH IEHCTBUS Ha/l BEKTOPaMH;
pemaTh 3a/1a4yd Ha J0Ka3aTeIbCTBO MATEMATHUYECKUX OTHOIICHUN M HAXOXKIACHHUE
TE€OMETPUYECKUX BEJIMYMH, MPUMEHsSI M3BECTHbIE METOJbl IMPHU PEIICHUU
MaTeMaTHYECKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;



MPUMEHSTH npocrenime IpOrpaMMHbIE cpencTBa u
AIEKTPOHHOKOMMYHHMKAIIMOHHBIE CUCTEMbl MPU PEIICHUH CTEPEOMETPUUYECKUX
3aj1ay;

U3BJIEKaTh, MPEOOpa3OBBIBATH U UHTEPIPETUPOBATH  MHPOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEICTABICHHYIO HA YepTexkax U
pUCYHKaX;

NPUMEHSATh TOJIyYCHHbIC 3HAHHUS Ha MPAKTHUKE: CpPaBHUBATh M AHAIU3UPOBATH
peajbHbIe CUTyallud, MPUMEHATh W3Y4YEHHBIE IIOHSATUS B IMpOIECCe IOUCKa
pemieHusl MaTeMaTH4YecKh CHOpPMYJIUPOBAHHOW MPOOJIEMBI, MOJIECITUPOBATH
peajbHble CUTYallMM Ha SA3bIKE F€OMETPUU, UCCIIEIOBATh MOCTPOCHHBIE MOEIH C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MTOHSATUHN U TEOpeM, arlrapara aireopbl, pemarthb
MPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0XK/ICHUEM T€OMETPUUECKUX BEIIUYNH;
UMETh MPEACTaBICHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUHM KaK COCTaBHOU
yacTH (PyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K koniy 11 kiaacca oOyyvaromuiicss Hay9uTCs:
CBOOOZIHO  ONEpPUPOBATh MOHATUSIMM, CBS3aHHBIMH C  LMJIMHIPUYECKOH,
KOHUYECKOM U C(heprUUECKOM MOBEPXHOCTIAMHU, OOBSICHATH CIOCOOBI MOTYUYEHUS;
ONEpUpOBaTh MOHATHUSIMH, CBSI3AHHBIMA C TEJAaMHM BpAILEHUSA: LUIUHAPOM,
KOHYCOM, c(hepoit u mapowm;
pacrno3HaBaTh Tejla BpalleHus (UWIMHIP, KOHYC, cepa U map) U OOBICHSITH
CIOCOOBI MOTYYEHUS TEN BPALLICHHUS;
KJIacCU(UIIMPOBATH B3AaMMHOE PACIOJIOKEHHUE CPEephl U MIIOCKOCTH;
BBIUUCIISATh BEJIMYMHBI 3JIEMEHTOB MHOIOIPAHHUKOB M TE€J BpallleHUs, 00bEMBI U
IUIONIA/IM TIOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpallleHUsl, TEOMETPUUECKUX Tell
C MPUMEHEHHEM (POPMYIT;
CBOOOJIHO OINEPUPOBATH MOHATHUIMU, CBA3aHHBIMU C KOMOWHALIMSIMU TEJ BpaLEHUS
U MHOTOTPAaHHUKOB: MHOTOIPAHHMK, BIHMCAHHBIA B cepy M OMUCAHHBIM OKOJIO
cdepsl, cepa, BOUCAHHAS B MHOTOI'PAaHHUK WJIH TEJIO BpallleHUS;
BBIYHCIIATh COOTHOIIEHUS MEXJy IUIOMAAIMU TOBEPXHOCTEH U 0O0BEMaMu
ITOJIOOHBIX TEI;
n300paxarh U3ydaemble (UTYpPBI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUEHHMsI TeJl BpaIlCHMUS;
U3BJIEKaTh,  HMHTEPIPETUPOBATH W  NPEeoOpa3oBbIBATh  MHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTekKax U
PHUCYHKaX;
cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATH OINEpaIiy HaJl BEKTOPAMH;

34/1aBaThb IJIOCKOCTb YPABHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOPpAHHAT,



pemarh TeOMETpUYECKHUE 3a7aud Ha BBIUMCIECHUE YTJIOB MEXKIY MNPSIMBbIMU U
MJIOCKOCTSAMH, BBIUUCICHHE PACCTOSHHUM OT TOYKHM /0 IJIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/I1a MPU PEIICHUU;

CBOOOJ/IHO OIEPUPOBATH MOHSITUSIMU, CBS3aHHBIMU C JIBMDKEHUEM B IIPOCTPAHCTRBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh U300pa)K€HHsSI MHOTOTPAHHUKOB U TEJl BPAILEHUs MPU MapaijieIbHOM
NepeHoce, LEHTPATbHOU CHUMMETPHUH, 3€PKaJIbHOM CUMMETPHUH, MPU TOBOPOTE
BOKpPYT MPSIMOM, NpeoOpa3oBaHus O100MS;

CTPOUTh CEUYEHHS] MHOTOTPAaHHUKOB U TENl BpAICHMS: CEUEHHUs IWIMHIpA
(mapayuienbHO W MEPHEHAUKYISIPHO OCH), CEYeHHUsT KOHyca (mapasuiesibHbIe
OCHOBAHMIO M MPOXOJSLIUE YePE3 BEPIIMHY ), CEUEHUS 1I1apa;

UCITOJIb30BaTh METO/bI TOCTPOEHUSI CEYEHUN: METOJ CJIEOB, METOJl BHYTPEHHETO
MIPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYIIECH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHATh TeoMeTpuueckue (GakTbl IS PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
MPEANOJaraloliMX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS IPUMEHEHUs
3aJlaHbl B IBHOM U HESIBHOM (hopMe;

pemarh 3aJlayd Ha JI0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOIICHWM M HAXO0XKIIEHUE
r€OMETPUYECKUX BEJINYNH;

MPUMEHSTh NPOrPAaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIITUOHHBIE CUCTEMBI
IIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1ady;

MPUMEHSITh MOJY4YCHHBIC 3HAHUS Ha NPAKTUKE: CPaBHUBATh, AHAIU3UPOBATH W
OLICHUBATh PpEAJbHbIE CHUTYallUd, MPUMEHSATh HW3YUYCHHBIC IOHSATHSA, TEOPEMBI,
CBOMCTBAa B MpOIECCE TMOUCKA pEHIeHUS MaTeMaTH4YeCKu CGHOPMYITUPOBAHHON
npoOJieMbl, MOJIETUPOBATh pealibHble CHUTYyallMd Ha SI3bIKE TE€OMETpPHUH,
MCCIIEI0BATh MOCTPOEHHBIE MOJEIH C UCTI0JIb30BAHUEM T€OMETPUUECKUX MOHSATUN
U TeopeM, ammapara aiareoppl, pemaTh NPAKTUYECKHUE 3aadyH, CBSI3aHHBIE C
Hax0XXJICHUEM F€OMETPUYECKUX BEJIMUUH;

MMETh MPEACTaBICHUS 00 OCHOBHBIX 3Tarnax pa3BUTHS T€OMETPUM KaK COCTaBHOM
4acTH (PyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmyecTBo yacoB
HaumeHoBaHue pa3jiesioB U TeM DJieKTpOHHbBbIE (IU(POBbIE)
Ne i/t KoHTpoJIbHbIE
NMPOrpaMmblI Beero P o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnosioxkeHUE MPSIMBIX B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh IPSAMBIX M IJIOCKOCTEH B 8
IPOCTPAHCTBE
4 [IeprieHIMKYIAPHOCTD NMPSAMBIX U IUIOCKOCTEN 25
B IIPOCTPAHCTBE
5 VYTiIBl ¥ paccTosHUSA 16 1
6 MHororpanHuKu 7 1
7 BexTops! B mpocTpaHcTBE 12
8 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs 5 2
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne ni/m KoHnTpoJbHbIe
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI

1 AHanuTnyeckasi reOMETpHs 15 1
5 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3 AL 15 1

3HaHUI
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomiany moBepXHOCTU M 0OBEMBI KPYTIIBIX 9 1

TeN
6 JBrokeHUs 5 1
7 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS 17 2

3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8
IMOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
KonnuyectBo yacos DJIeKTPOHHbIE
uugposbie
bl Tema ypoxa Beero Kontpoabueie | ogpazoparennbubie

padoTbl pecypenl




OcCHOBHEBIE ImpaBujia I/1306pa)KGHI/IH Ha pUCYHKC ITIJIOCKOCTH,

L NapajuIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA
ITonsTHS cTepeoMeTpUM: TOUKa, IIpsiMasi, IJIOCKOCTh, IIPOCTPAHCTBO.

2 OcHoOBHBIE TpaBUIIa N300paKEHNS HA PUCYHKE IJIOCKOCTH,
NapajuIebHbIX IPSIMbBIX (OTPE3KOB), CEPEANHBI OTPE3KA

3 [TonsTHS: NEepeceKaroecs MIOCKOCTH, IIEPECEKAIOINECS TIpsMast
U IUIOCKOCTb; IOJYIIPOCTPAaHCTBO

4 [TonsaTus: nepecekaronecs MIOCKOCTH, epeceKaroLecs mpsamas
U TIOCKOCTb; MOJIYIIPOCTPAHCTBO

5 MHororpaHHMKH, W300pa’keHHe MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOMHNX 00HEKTOB

6 MHororpaHHMKH, H300pa’keHHe MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIHNX 00BEKTOB

7 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX

8 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBHS U3 HUX
AKCHOMBI CTEpPEOMETPUH U NEPBBIE CIeACTBUSA U3 HUX. CIIocOOBI

9 3aJlaHus IPSIMBIX U IUIOCKOCTEH B pocTpaHcTBe. O003HaUeHUs
MPSIMBIX U IJIOCKOCTEN
N300paxenune cedeHni nupamuibl, Kyoa v Mpu3Mbl, KOTOpPbIE

10 MPOXOAAT uepes ux péopa. MzobpakeHue nepecedeHus moTydIeHHbIX
IIJIOCKOCTEM. PackpamBaHye MOCTPOEHHBIX CEYEHNH Pa3HBIMU
L[BETaMU

11 N300paxenune cedyeHui! mupamMuabl, Kyoa v MpU3Mbl, KOTOpPbIE

MPOXOAAT uepes ux péopa. M3zo0pakenue nepecedeHus

TMOJIYUYCHHBIX ILIOCKOCTEH. PaCKpaI_HI/IBaHI/IC MMOCTPOCHHBIX CeUYEeHUI
Pa3HbIMU [IBETaMU




12

N300pakenune ceueHuil nupaMusl, Kyoa v IpU3Mbl, KOTOpbIE
MPOXOJIAT Yepe3 ux péopa. M3o0pakeHue nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpalyBaHue NOCTPOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

13

N300pakenne ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOPbIE
MPOXOJIAT Yepe3 ux péopa. M3o0pakeHue nepecedeHus
IIOJIYYEHHBIX IIJIOCKOCTEN. PackpalirBaHue IOCTPOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

14

Merton cnenoB i HOCTPOCHUS CEUEHHM

15

Merton cnenoB i OCTpoeHus ceueHnii. CBoMCTBa MepeceueHmi
MPSIMBIX U IJIOCKOCTEH

16

Merton cienoB it mocTpoeHus ceueHuil. CBoiicTBa nepeceueHuit
MPSAMBIX U IJIOCKOCTEN

17

[Toctpoenue ceyenuii B nupamujie, Kyoe mo TpéM Toukam Ha
pé6pax. Co3nanne BHIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
IIOCTPOEHHUS

18

[TocTpoeHue ceuenuii B mupamue, Kyoe 1o TpéM ToukaMm Ha
péopax. Co3ztaHre BEIHOCHBIX YEPTEXKEH 1 3aliCh 11aros
IIOCTPOEHHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe 1o TpéM ToukaMm Ha
pébpax. Co3iaHre BEIHOCHBIX YepPTeKel U 3aluCh 11aros
IIOCTPOEHHUS

20

[ToctpoeHue ceueHuil B nupamuse, Kyoe 1o TpéM ToukaM Ha
pébpax. Co3iaHre BEIHOCHBIX YEPTEkKEH 1 3aIiCh 11aroB
IIOCTPOEHHUS

21

IToBTOpenue nnanumerpun: Teopema 0 NpPONOPIUOHATBHBIX
orpeskax. [logobue TpeyroasHUKOB

22

[ToBTOopenue mnanumerpun: Teopema Menenas. PacueTsl B
CEUEHUSX Ha BHIHOCHBIX YepTexkax. Mcropus pa3BuTus
IUTAHUMETPUH U CTEPEOMETPUN




23

Konrponsnas padora "Akcuomsl crepeomerpun. CeueHus"

24

B3anMHOe pacnosnokeHue npsMbIX B IPOCTPAHCTBE.
CkpeuuBatouecs npsmele. [IpusHaky ckpemyBaromuxcst
npsaMbIX. [TapaienbHble IPsIMBIE B IPOCTPAHCTBE

25

Teopema o CyieCTBOBAHUH U €IMHCTBEHHOCTH MPSMOMN
rapajuieJIbHON JaHHOU MPSAMOU, NPOXOIAILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE Jiexkallel Ha JaHHOU npsiMoi. JlemMma o
MepeceyeHNH MapasieIbHbBIX MPSIMBIX MIOCKOCTHIO

26

[TapannensHOCTh TpeX MpsIMBIX. TeopeMa o TpEX mapaieIbHbIX
npsMbIx. TeopeMa 0 CKpeIIMBAIOIIUXCS TIPSIMbBIX

27

[NTapannensHoe npoexktupoBanue. OCHOBHBIE CBOICTBA
napajuieIbHOTO MPOeKTHpoBaHus. M300paxenne pa3sHbIX GUryp B
MapaJuIeIbHON MPOEKINH

28

[lenTpanpHas npoeKuus. YToJl ¢ COHAIPaBIEHHBIMU CTOPOHAMH.
VYroa Mexay npsMbIMU

29

33,[[3.‘11/1 Ha JOKa3aTCJIbCTBO U UCCIICIOBAHUC, CBA3AHHBIC C
PACIIOJIOKCHHUEM TIPAMBIX B ITPOCTPAHCTBE

30

[TonsaTHA: MapaIENnbHOCTh IPSIMOM U INIOCKOCTU B IIPOCTPAHCTBE.
[Ipu3Hak napayuieabHOCTH MPSIMON U TNIOCKOCTH. CBOMCTBa
[apaJuIeIbHOCTH MIPSIMON U TUNIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIIEHUE U 10Ka3aTEIbCTBO,
CBSI3aHHBIE C NTAPAJUIEIBHOCTHIO MPAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOAILET0 Yepe3 JaHHYIO IIPSMYIO Ha
4YepTeKe U NapajljIeIbHOrO APYyrou npsmoil. Pacu€r otHoIEeHMI

33

[TapannensHas MPOEKIUs, TPUMEHEHUE JTsl TOCTPOCHHS CEUCHUM
Ky0Oa u napayuienenunena. CBoicTBa napaienenurnena 1 mpu3Mbl

34

[TapamtensHble 1ockocTU. [Ipu3HaKu napauiesbHOCTH IBYX
IIJI0CKOCTEN




TeopeMa 0 MapaJuI€IbHOCTU U €AIUHCTBCHHOCTHU IIJIOCKOCTH,

35 MPOXOAAIICH Yepe3 TOUKY, He MPUHAMISKAITYIO TaHHON TIOCKOCTH
U CJIEICTBUSA U3 HEE
CBoiicTBa mapasienbHBIX ITIOCKOCTEH: O MapaIeIbHOCTH MPSMBIX 1
36 nepeceyeHus Mpy NepecedeHnt IBYX MapauieIbHbIX TIOCKOCTEH
TpeThel
CBoiicTBa napanenbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapajjielbHbIX 1
37 MPSIMBIX, 3aKTFOYEHHBIX MEX/y MapaIeIbHBIMU MIIOCKOCTSIMHU; O
NepeceyeHn  MPsMOil ¢ IByMs MapaljieIbHBIMU ITIOCKOCTSAMU
38 [ToBTopenue: Teopema Iudaropa Ha mIockocTu 1
39 [ToBTOpEHUE: TPUTOHOMETPHSI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1
40 CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO Mapajulesenumeaa 1
41 Brruuciienue UiMH OTPE3KOB B KyOe U MPSIMOYTOIEHOM 1
napaiesienure e
42 [leprieHAUKYIAPHOCTH NPSIMOM U MI0CKOCTH. [Ipu3Hak 1
NEePIEHAUKYIIPHOCTH MPSIMOI U MIIOCKOCTH
43 [leprieHAUKYIAPHOCTH MPSIMOM U MI0CKOCTHU. [Ipu3Hak 1
NEePIEHAUKYIIPHOCTH MPSIMOI U TIIOCKOCTH
Teopema o CyleCTBOBAHUYU U €TUHCTBEHHOCTH MPSIMOI, 1
44 MIPOXO/ISAIIEH Yepe3 TOUKY MPOCTPAHCTBA M MEPIICHINKYISIPHON K
TUTOCKOCTH
45 [TnockocTy 1 MepIeHANKYISIPHBIE UM MIPSIMbIE B MHOTOTpaHHUKAaX 1
46 [TnockocT U nepneHANKYIIpHbIE UM MPSIMbIE B MHOTOIpaHHUKaX 1
47 [Neprienaukysip u HaknoHHas. [locTpoeHne epneHUKYIsIpa U3 1
TOYKHU Ha MPSIMYIO
48 Ilepnennukynsp u HakinoHHasA. [locTpoeHHe epreHUKYIspa U3 1

TOYKHU Ha MPSMYIO




49 TeopeMma o Tpéx nepneHANKYIApax (mpsmasi ¥ oOpaTHas) 1

50 TeopeMma o Tpéx nepneHANKYIApax (Mpsmasi ¥ oOpaTHas) 1

51 YTroa Mexay CKpeluMBarOIIMMUCS TTPSIMbIMHU 1

59 [Touck neprneHANKYISAPHBIX MPSIMBIX C TIOMOIIBIO 1
NEPIEHIUKYJIPHBIX TUIOCKOCTEN

53 OpTOroHaJIbHOE MMPOCKTUPOBAHHUE 1

54 [Toctpoenue ceuennii kyoa, MpU3Mbl, IPaBUIIbHON MHUPaMUIbI C 1
IIOMOLUIbIO0 OPTOTOHAJILHOM MPOEKINU

55 [Toctpoenue ceuenuii Kyoa, MpU3Mbl, IPaBUIIbHON MHUPaAMUIbI C 1
IIOMOLUIbIO0 OPTOTOHAJILHOM MPOEKINU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH. 1
[InockocTi cUMMETpHIl B MHOTOIpaHHUKAX

57 [Tpu3HaK neprneHANKYIIPHOCTH MPSIMOM U TIIOCKOCTH Kak 1
CJIEJICTBUE CUMMETPHH

58 [IpaBuibHBIE MHOTOTPaHHUKHU. PacyéT paccTOSHUN OT TOYKH 10 1
IJI0CKOCTH

59 IIpaBubHBIE MHOTOIPaHHUKU. Pac4€T paccTOSTHUN OT TOYKHU 110 1
IJIOCKOCTH

60 CriocoObl OIYCTUTDh NEPIEHAUKYIISAPBI: CUMMETPUS, CIBUT TOUKU 1
I10 TapaAJICIbHON MIPSAMOM

61 CrBur 1o HenapayuieIbHON MPSMOM, N3MEHEHHE PACCTOSTHUN 1

62 KontponbHas pabora "B3anMHoe pacrioyioskeHHe MPsIMbIX U 1
MIJIOCKOCTEH B mpocTpaHCcTBe"
[ToBTOpEHME: Yroa MeXIay NpsIMbIMU Ha IJIOCKOCTH, 1

63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa

KOCHHYCOB




[ToBTOpEHME: YrOa MEXKAY CKPEIIUBAIOIIUMHUCS MIPSIMBIMU B

64
POCTPaHCTBE

65 ['eoMeTpruecKre METO bl BBIYUCIICHHS YTJIa MKy IPSIMBIMH B
MHOTOTpaHHHUKAX

66 JByrpanubiii yroja. CBOMCTBO JMHEUHBIX YTJIOB JIBYTPaHHOIO yIJia

67 [lepnenqukynsapHsie IIJIOCKOCTH. CaoiicTBa B3aUMHO
HEPICHIUKYIISPHBIX IIOCKOCTEH
[Ipu3Hak nepneHaAuKyJIApHOCTH IUIOCKOCTEN; TeopeMa O IpsMOi

68 nepeceueHus IByX IIOCKOCTEH NepIeHINKYIIIPHBIX TPEThEH
TUIOCKOCTH

69 [TpsiMoyToJBbHBINM TapajuIeenuien; Ky0; i3MepeHusl, CBOUCTBA
IPSIMOYTOJIBHOTO Mapauiesenuena

70 Teopema o 1uaroHanu MPSMOYTOJIFHOTO MapaIesIenUIe 1a 1
CJIEJICTBHE U3 HEE

71 CrepeoMeTpuyeckie U TPHUKIATHBIE 3a/a4d, CBS3aHHBIE CO
B3aUMHBIM PACIIOJIOKEHUEM MPSIMBIX U TNIOCKOCTH

12 [ToBTOpEHUE: CKPEMMBAIOIIHECS TPSMBIC, TApAJUICTHHBIE
IUIOCKOCTH B CTAHAPTHBIX MHOTOIPAaHHUKAX

73 [Tapa mapayienbHBIX MIIOCKOCTEH Ha CKPEIIMBAIOIINXCS IPSIMBIX,
pacCTOsTHUE MEXy CKPEUIMBAIOIIUMUICS IPSIMBIMH B TIPOCTBIX
CHTYaIUIX

74 PaccTostHEE OT TOYKH JI0 TNTIOCKOCTH, PACCTOSIHHE OT MPSIMOM 10
TUIOCKOCTH

75 BbruriciieHue pacCcTosHUN MKy CKPEIIUBAIOIIUMHUCS TIPSIMBIMHU C

IIOMOIIBIO nepneH)meJmpHoﬁ IIJIOCKOCTH




76 TpéxrpaHHBIi yroy, HEPaBEHCTBA [UISl TPEXIPAHHBIX YIJIOB. 1
Teopema ITudaropa, TeopeMbl KOCHHYCOB M CHHYCOB IS
TpEXTPaHHOTO yria
7 DIieMeHTHI ChepUIecKOil FTeOMETPHHU: Te0Ie3NUSCKUE JTMHIU Ha 1
3emiie
78 KonrtponbHas padora "Yrisl 1 paccTostHus" 1
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U €0 3J1€MEHTHI" 1
80 [Mupamuma. Buasl nupamu. [IpaBusibHas nupamuia 1
81 [Mpusma. [psimast 1 HakiOHHAs Tpu3Mbl. [IpaBuiIbHAs IpU3Ma 1
82 [Ipsimoii apaiesnenues, mpsMOyroJIbHbIH Hapaiesenunes, Kyo 1
83 Beimykiisie MHOTrOrpanHuku. Teopema Diinepa 1
84 Brinyxiible MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHble U 1
MOJTYTIPaBHIbHBIE MHOTOTPAHHUKH
85 KonrtponbHas pabora "MHororpaHHUKH" 1
86 [ToHsiTHE BEeKTOpa HA TIOCKOCTH U B IIPOCTPAHCTBE 1
87 CyMMa BEKTOpPOB 1
88 Pa3HocTh BekTOpOB 1
89 [TpaBuio mapasienenumneaa 1
90 VMHOXEHHE BEKTOpa Ha YUCIIO0 1
91 Pasnoxenne BekTopa 1o 6a3ucy TpEX BEKTOPOB, HE JISKAIIUX B 1
OJIHOM IIJIOCKOCTH
92 CkansipHOe MTPOU3BEACHUE 1
93 Beruncnenue yriia Mex, Iy BEKTOpaMH B IIPOCTPAHCTBE 1
94 I[MpocrTeiiiue 3a1a4u ¢ BEKTOPAMH 1
95 ITpocreiimive 3a1auu ¢ BEKTOpaMu 1




96 ITpocreiimire 3a1auu ¢ BEKTOpaMu 1
97 Ipocreiimive 3a1auu ¢ BEKTOpaMu 1
98 OG6001IeHIEe U CHCTEMATH3AINS 3HAHUI 1
99 OG6001IeHIe ¥ CHCTEMAaTH3AINS 3HAHUI 1
100 Hrorosas KOHTpOJIbHAs paboTra 1 1
101 HTorosas KOHTPOJIbHAs paboTa 1 1
102 OG6o0IIeHIe ¥ CHCTEMAaTH3AINS 3HAHUI 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6
11 KIIACC
Ne Tema ypoka KosuyecTBo 4acoB DJIeKTPOHHbIE
n/n uudposbie
KoHnTtpoJubHbie
Bcero o0pa3oBartejibHbIE
padoThI
pecypcbl
1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B 1
npocTpaHcTae”




2 [ToBTOpenue tems! "CkansipHoe Npou3BEACHUE BEKTOPOB" 1

3 [ToBTOpeHue Tems! "Boruncienue yria Mex1y BEKTOpaMu B 1
npocTpaHcTse”

4 [ToBTOpeHue Temsl "YpaBHEHHE PAMOIL, TPOXOIAIIEH Yepes3 1BE 1
TOYKH"

5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTU B OTPE3KAX 1

6 YpaBHeHUE MII0CKOCTH, HOPMaJlb, ypaBHEHHUE IJIOCKOCTU B OTPE3Kax 1

7 BekropHoe npousBeaeHue 1

8 JluHeliHble HEpaBEHCTBA, JIMHEHHOE TPOrpaMMHPOBAHNE 1

9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOrPaMMUPOBAHUE 1

10 AHaJIUTHYECKHUE METO/Ibl pacuéTa yriia Mexay NpsMbIMU B 1
MHOTOTpaHHHUKaX

11 AHaJIUTHYECKHE METO/Ibl pacuéTa yrjia MexXay MIOCKOCTSIMHU B 1
MHOTOTpaHHHKaX

12 ®opmysa pacCTOSHHSI OT TOUKH /10 TUNIOCKOCTH B KOOPAMHATAX 1

13 HaxosxeHue pacCTOsSHUM OT TOYKH J10 MJIOCKOCTH B KyOe 1

14 HaxoxneHne paccTosiHUM OT TOYKH /10 TNIOCKOCTH B ITPaBUIIBHON 1
nupamue

15 KonTtponbHas padora "AHanuruueckas reomerpus’” 1

16 CeueHust MHOTOTPAaHHUKOB: CTaHAapTHbIE MHOTOTPAaHHUKHI 1

17 CedeHuss MHOTOTPAaHHUKOB: METOJI CIEA0B 1

18 CeueHust MHOTOTPaHHUKOB: CTaHAapTHBIE TUIOCKOCTH, ITEPECEUCHUS 1
MPSMBIX U IIJIOCKOCTEMN

19 [TapannensHble IpsIMbIE U MJIOCKOCTH: ApaJlJIC/IbHbIE CEUSHMSI 1

20 [TapannenbHbIe MPSMBIC U TIJIOCKOCTH: pacy€T OTHOIICHUH 1




HapaﬂneanLIe IIPSAMBIC U IJIIOCKOCTH: YTJIBI MCXKIY

21
CKPELMBAIOILUMUCS NPSMBIMU
[TepnieHiuKyIsApHBIE NPSIMBIE U IUIOCKOCTU: CTaHIAPTHBIE MAPbI

22 HEePHEHANKYIIAPHBIX INIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOI'OI'PaHHUKOB

93 [lepneniuKynsipHbIe MPSIMBIE U IUIOCKOCTH: TEOPEMA O TPEX
HEePIEeHIUKYIIspax

24 [TepnieHIMKyNIApHBIE MIPSIMBIE U IUIOCKOCTHU: BBIYMCICHUS AJIUH B
MHOI'OI'paHHHKaX

o5 [ToBTOpEeHMeE: M0 MHOTOYTOJIBHUKOB, (hOpMYJIbI AJIS TUIOLIAIEH,
COOOpakeHUS TI0100US

26 [ToBTOpEHue: mona M MHOTOYTOJIBHUKOB, (POPMYJIIBI IJIs TUTOIIA/ICH,
COOOpakeHHs TI0100Us

97 [ToBTOpEHME: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI JUIs TUTOIAEH,
COOOpakeHHS TT0100MS

28 Inomany ceyeHnii MHOrOTPaHHHUKOB: TUIOIIAIA MIOBEPXHOCTEM,
pa3pe3aHus Ha 4acTH, COOOpakeHUs 0100UsI

29 Inomany ceyeHnii MHOTOTPaHHHUKOB: IUIOMIAIN TOBEPXHOCTEM,
pa3pe3aHus Ha 4acTH, COOOpakeHuUs 0100Ust

30 KonTposabHas pabora "[loBTOpeHue: MHOTOTpaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31 O61éM Tena. OObeM MPSIMOYTOIBHOTO MapajlieNenune a

32 3agauum 00 yBOeHHHM Ky0a, 0 KBajpaType Ky0a; o TPUCEKLUH yria

33 CrepeoMeTpHuueckre 3ajaui, CBA3aHHbIE C 00bEMOM MPSIMOYTOJIBLHOTO
napasuiesenumnena

34 [Tpuxnanueie 3a1a4u, CBI3aHHBIE C BBIYMCIEHHEM 00BbEMaA
MPSIMOYTOJIBHOTO Tapajuiesenurneia

35 O0BEM TIPSIMON TPU3MBI




CTCpeOMeTpI/ILICCKI/IC 3aaa4u, CBA3aHHBIC C BBIYHCIICHHUEM 00BEMOB

36 NPSMON MPU3MBbI

37 [Ipuknansble 3a1a4un, CBsI3aHHBIE C 00BEMOM IPSIMOM IIPU3MBI

38 Brruncnenue 00bEMOB TEJ ¢ TOMOIIBIO ONPEACIEHHOTO HHTETPpaIA.
O0BbEM HAKJIOHHOH NPU3MBbI

39 Brruncnenrie 06bEMOB Tell C MOMOILBIO ONPEIEIEHHOTO UHTErpaa.
O0BEM TUpaMu bl

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHUJL C
0o0IIUM YTIIOM

a1 ®opmyna 06bpéMa mupamuiel. OTHOIIEHHE 00BEMOB TTHPAMHU/T C
00LINM YIJIOM

42 CrepeomeTpuyuecKue 3a1a4M, CBI3aHHbIe ¢ 00bEMaMH HAKJIOHHOU
MIPU3MBI

43 CrepeoMeTpHuuecKue 3aauu, CBI3aHHbIE C 00bEMaMU TUPAMHU/IBI

44 [Tpuxnanueie 3ana4n no Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM
HaKJIOHHOM MPU3MBI

45 [Tpuxnanueie 3anayn no reme "OO0BEMBI Ten", CBSI3aHHbBIE ¢ 00BEMOM
MTUPAMU/IBI

46 [Tpumenenue 00bEMOB. Beruncnenne paccTosHUS 0 MIIOCKOCTH

47 Kontponbnas padora "O6bsEM MHOTOTpaHHUKA"

48 [umuaapudeckas TOBEPXHOCTh, 00pa3yronue MUIHHAPUIECKON
MMOBEPXHOCTH

49 Humunnp. [pamoit kpyroson nunusap. Ilnomans noBepxHocTu
UIHH]IpA

50 Konunueckast TOBEpXHOCTh, 00pa3yrolie KOHUYECKOM MOBEPXHOCTH.
Konyc

51 CeueHnne KOHYyca IIIOCKOCTHIO, MapaljieNIbHOM MII0CKOCTH OCHOBAHUS

52 VYceu€nnsiit konyc. M3o00pakeHne KOHYCOB M YCEYEHHBIX KOHYCOB




53 [Tomaas GOKOBOH MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA 1
54 [Tomaas GOKOBOI MTOBEPXHOCTH U ITOJHOM IMTOBEPXHOCTH KOHYCa 1
55 CrepeomeTpHuecKHe 3a/1a4i Ha JOKAa3aTeIbCTBO U BEIYUCIICHHE, 1
MOCTPOCHUEM CEUCHH IIMIIMH/IPa, KOHYCa
56 CrepeomeTpHyecKre 3a/1a4u Ha I0KA3aTeIbCTBO M BEIYHCICHUE, 1
HOCTPOEHHEM CEYCHUH IIIITNH/PA, KOHyCa
57 [IpuknagHblie 3312491, CBI3aHHBIE C IIHIMHIPOM 1
58 [puknagHble 3312491, CBI3aHHBIE C IIUIMHIPOM 1
59 Cdepa u map 1
60 [epeceuenue chepsl u mapa ¢ wIockocThio. Kacanue mapa u chepsl 1
IUTOCKOCTBIO. Bu u m300pakenue mapa
61 ITepeceuenue cdepsl U mapa ¢ miockocTbio. Kacanue mapa u chepsl 1
IUIOCKOCTBI0. By u n3o0paxenue mapa
62 VYpasuenue coepsl. [Tnomans chepsl u e€ uacteit 1
63 Cummerpus cdepsl 1 mapa 1
CrepeomeTpHUeCcKHe 3a/1a4l Ha JOKA3aTeIbCTBO M BEIYUCIICHHE, 1
64 CBsI3aHHBIE CO CEpOoH U IIapOM, IOCTPOEHUEM UX CEUEHUN
TUTOCKOCTBIO
CrepeomeTpHuecKHe 3a/1a4d Ha JOKA3aTeIbCTBO M BEIYUCIICHHE, 1
65 CBsI3aHHBIE CO Cepoi U MapoM, TIOCTPOEHUEM HX CEUEHUM
TUTOCKOCTBIO
66 [TpuknamHbIe 3a7a9u, CBSI3aHHBIE CO CHEPO U IapoM 1
67 [ToBTOpEHME: OKPY)KHOCTD HA IIOCKOCTH, BBIYMCICHHUS B OKPY>KHOCTH, 1
CTaHJapTHBIC TTOA00HS
68 Paznuunpie KOMOMHAITMN TEJ BpallleH!sI © MHOTOTPAHHUKOB 1
69 3anaum no Teme "Tena ¥ MOBEPXHOCTH BpareHus " 1




70 3agauu no Teme "Tena ¥ MOBEpXHOCTH BpaleHus" 1
71 KontponpHast padora "Tena 1 moBepXHOCTH BpameHus" 1
72 O0béMm uuHIpa. Teopema 06 00bEME MPAMOTO UITUHAPA 1
73 Brruncnenrie 06bEMOB Tell C MOMOILBIO ONPEEIEHHOIO UHTErpaa. 1
O0BEM KOHYCA
74 [Tnomanu 60KOBOH U MOJTHON MOBEPXHOCTH KOHYCa 1
75 CrepeoMeTpHuuecKre 3aa4i, CBI3aHHbBIE C BHIYUCICHUEM 00BEMOB 1
HWIMH]IpA, KOHYyca
76 [Ipuknanueie 3agaun mo Teme "OOBbEMBI U TUIOIIAIN TTOBEPXHOCTEH 1
Ten"
O06béM 1mapa u mapoBoro cexkropa. Teopema 06 00BEME mapa. 1
77 [Tnomane chepsl. CTepeomeTpruyecKue 3aauu, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB I11apa, IApOBOTO CETMEHTA U IIAPOBOTO
ceKkTopa
[Tpuknanueie 3anaun mo Teme "OO0BbEMBI TeN'", CBA3aHHBIE C 00BEMOM 1
78 nrapa ¥ momaapio chepbl. COOTHOLIEHUS MEXKTY MIOMIAASIMH
MOBEPXHOCTEH M 00bEMaMU MTOIOOHBIX TE
[Tono6HbIe Tena B mpocTpaHcTBe. MI3MeHeHne 00bEMa pu o001 . 1
79 CrepeomeTpuiecKue 3a/1a4M, CBI3aHHBIC C BEIYHCICHHEM 00BEMOB Tel
Y TJTOIIaIeN TOBEPXHOCTEN
80 KonTponbhas pabota "[1nomaay mnoBepXHOCTH U 00BEMBI KPYTIIBIX 1
Ten"
81 JBuxenust nmpoctpanHcTBa. OToOpaskeHus. J[BIKEeHUS U PaBEHCTBO 1
¢uryp. O6mmue cBoiicTBa IBUKEHUIN
82 Buas! nrkeHni: mapauieabHbIA IEPEHOC, HeHT?aHBHaﬂ CUMMETpPHUS, 1
3epKajbHasi CUMMETPHS, IOBOPOT BOKPYT MPSIMOM
83 [IpeobpaszoBanus nogobus. [psamas u chepa Ditnepa 1




84 ['eomerprueckue 3a1a4n Ha IPUMEHEHHE JIBUKECHUS 1
85 KoHntpoibhas padota "BekTopsl B mpocTpaHncTse” 1
Ob6o6maromee noTopenue 11 MoHATUI 1 METOJI0B Kypca reéOMeTpUn 1

86 10-11 xmaccoB, cucremaru3anus 3HaHuii: "[lapamieabHOCTh NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87 O6o06matomiee MoBTOpeHue 11 MOHIATHI 1 METOJIOB Kypca FT€OMETPUH 1
10-11 xmaccoB, cucremaTH3anys 3HaHUi: "BeKkToOpsl B mpocTpancTBe"

88 Ob6o6maromee moropenne 11 MoHATHI 1 METOJIOB Kypca T€OMETPHH 1
10-11 xmaccoB, cucremaTH3anus 3HaHUi: "BekTopsl B mpocTpaHcTBe"

89 O6o6maromiee nopropenue 11 moHATHI U METOJJOB Kypca réOMETPUU 1
10-11 xmaccoB, cucremaTtu3anus 3HaHui: "OOBbeM MHOTOTpaHHUKA"

90 Ob6o6maromee moroperne 11 MoHATHI 1 METOJIOB Kypca T€OMETPHH 1
10-11 xmaccoB, cucremaTtu3anus 3HaHui: "OOBbeM MHOTOTpaHHUKA"
Ob6o6maroriee nopropeHue 11 MoHATUH U METOJIOB Kypca T€OMETPUU 1

91 10-11 knmaccoB, cuctematu3zanus 3uanuil: "[1nomanyu moBepxHOCTH U
00BEMBI KpyTJIbIX TEen"

O6o6mmaromniee nosropeHue 11 noHsTHI U METOZOB Kypca Fr€OMETPUHU 1

92 10-11 kmaccos, cuctemaTu3amus 3Hanuii: "[nomaam moBEpXHOCTH U
00BEMBI KpyTJIbIX TEen"

93 Hrorosast KOHTpOJIbHAS paboTa 1

94 Wrorosast KoHTpoJbHAS paboTa 1

95 [ToBTOpenue, 0000IIEHNE U CUCTEMaTH3AIMs 3HAHU I 1

96 HcTopust pa3BUTHs CTEpEOMETPUN KaK HAyKu U €€ poJib B pva3BI/1THH 1
COBPEMEHHBIX HMH)KEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT U

97 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKHU H €€ POJIb B pvasBHTHn 1
COBPEMEHHBIX HH)KEHEPHBIX W KOMITBIOTEPHBIX TEXHOJIOTHIA

98 Hcropust pa3BUTHS CTEPEOMETPHN KaK HAYKH U €€ poJIb B Pa3BUTHH 1

COBPCMCHHBIX MHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOIOT I




HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTUU

%9 COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ pOJib B Pa3BUTHU 1
COBPEMEHHBIX MH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUI

101 Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

102 Hcropus pasBUTHsI CTEpEOMETPHUM KAaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIIOIMI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS
YUYEHUKA

* T'eometpus, 10-11 kmaccsl/ Artanacsan JI.C., byry3os B.®., Kagomues C.b. u
npyrue, AkumonepHoe obiectBo «M3natenbctBo «IIpocBenieHne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®dyngamenTanpHOE SAPO coaepkaHust obmiero obOpaszoBanmsi / mom.pea. B.B.
Kosnora, A.M. KonpakoBa. — 2-¢ uzn. — M.: IIpocBemenne, 2010. — 59 c¢. —
(CrarmapTsl BTOPOTO MTOKOJICHHUS).

2. CoopHuuxk “TIporpamMmsl 1u1st 001I€00pa30BaTENBHBIX Yupekaenuid: ['eomerpus 10-

11 xi.”/Cocrt. T.A. Bypmuctpona. — M.: [Ipocsemenue, 2008;

3. I'eometpus. 10-11 knaccel. Paboune nporpamma k yueOnuky JI.C. ATtanacsiHa
u ap. / B.®. byry3os. ®I'OC — M.: IIpocsenienue, 2013. — 49 c.
4, I'eomerpust. 10-11 kmaccel: Yueb.nms obmieodpazosat. opranuzanuii / [JI.C.

ArtanacsiH, B.®. byry3os, C.b. Kagomues u ap.].— M.: Ilpocsemenue, 2016. — 383 c.
5. 'eometpus. {unakruueckue marepuansl. 10 kiacc / b. I'. 3uB, B. M. Meiinep. —
13-e uzn. — M.: [Ipocsemenne, 2016. — 159 c.: un.

6. ['eomerpus. Aunaktuaeckue matepuainsl. 10 kinace / b. I'. 3uB, B. M. Meiinep.
— 13-e m31. — M..: [Ipoceemenue, 2016. — 159 c.: ui.

7. I'eomerpus: Pabouass  terpamp. 10  kimacc: nocodue s
ydaiuxcs oomeodpa3zoBarenbHbix yupexaenuit / JI. C. Atanacsn, B. ©.
byty3os, 10. A. I'nazkos, 1. U. FOauna. — 12-e uzn. — M.: Ilpocsemenue, 2016. — 65

C.

8. I'eomerpus: Pabouass  terpamp. 11  kiacc: nocodue s
ydaiuxcs oomeo0pa3zoBarenbubix yupexaenuit / JI. C. Aranacss, B. .
byty308, 1O. A. I'naszkos, U. U. FOauna. — 12-e uzn. — M.: [Ipocsemenne, 2016. — 63

C.

8. N3yuenue reomerpun B 10-11 knaccax. [locoOue mnst yuureneid / AtaHacsiH
JI.C., Byty3os B.®., 'nazkoB FO.A. u np.. - 7-e uzn. -M., [IpocBemenue, 2016. — 195
C.

Q. Cranpapt no matematuke: 500 reomerpuueckux 3agay. [apeirun N.®. Kaura
1S yuurens. — 2-¢ u3a. — M.: IIpocsemenue, 2007. — 205 c.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

Marematuka: eXeHelelIbHOEe Y4YeOHO-METOJMUYCCKOe MPUIOKEHHE K Tra3ere «

[TepBoe cenTsOps»: http://mat.1september.ru

MuHucTepcTBO  00pa3zoBaHuUs u HayKu PDO. - Pexum
noctyna: http://www.mon.gov.ru

denepanbHOE  TOCYIApCTBEHHOE — yupexjaeHue «locymapcTBEHHBIH  HAy4dHO-

UCCIICIOBATEIILCKUI MHCTUTYT UH(GOPMAIIMOHHBIX TEXHOJIOTUH U

TeJIeKOMMYHUKaIui». — Pexxum poctyna: http://www.informika.ru

Tectuposanwme online: 5-11 kmaccel. — Peskxum goctyna: http://www.kokch.kts.ru/cdo

[TyreBomutennb «B Mupe Hayku» i IIKOJBHUKOB. — PexkuM jgocTtyna

http://www.uic.ssu.samara.ru/~nauka

Caiit sHiknoneuii. — Pexxum mocryma : http://www.encyclopedia.ru

DOKYMENT NOQMMCAH INEXTPOMHOM NOSNMCHI0

FOCYQAPCTBEHHOE BIO[DKETHOE OBLUEOBPASOBATENLHOE 31.08.23 13:24 Coprwdmsar FEAS93778CEQ10BCFS0BDE2 19842239
YUPEXAEHWE CPEAMAR OBLEOSPASOBATE/TbHAR LUKOJA N? 644 (MSK)

NPHMOPCKOIro P A CAHKT-NETEPSYPIA, Neryxosa Tamapa Hewopossa
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