MyHununajibHoe 010/KeTHOe 001e00pa3oBaTeibHOE YUpeKIeHne
«HoBosipkoBcKas cpeaHsisi 0011e00pa3oBaTe/ibHAS HIKOJIA»

AHHOTalUA K padoyeil mporpamme

ydyeoHoro nmpeamera «I'eomeTpus»

PaGouas mporpamma yueOHOro mnpeamera «l'eomeTrpus» oOs3aTEIBHON
npeaMeTHol obmactu «MaTtemaTtuka» pa3paboTaHa B COOTBETCTBHHU C IYHKTOM
18.2.2. ®I'OC COO u peanuzyercs 2 roga ¢ 10 mo 11 kmace

Pabouas nporpamma pazpaboTaHa y4yUTEIEM B COOTBETCTBUU C MOJIO)KEHUEM
0 paboyux TMporpaMmMax M OIpeAeNsseT OpraHu3alui o0pa30BaTEIbHOU
JESTENbHOCTHA YUUTENIEM B LIKOJIE MO ONPEIEICHHOMY Y4eOHOMY MPEIMETY.

Pabouas mnporpamma yueOHOro mnpeamera «l'eoMeTpus» SIBISIETCS YacTblO
OOII COOQO, onpenenstomei:

- COJIEpKaAHUE;

- IUTAaHHpYEeMBbI€  pe3yJbTarTbl  (JIMYHOCTHBIC,  METaNpEIMETHhIE U
MPEIMETHBIE);

- TEeMaTHUYECKOE TNIAHUPOBAHUE C YIETOM paboyelt mporpaMMbl BOCIIUTAHUS U
BO3MOKHOCTBIO Hctoiab3oBanus DOP/LOP.

PabGouass mporpamma oOcyxkaeHa M TpPUHSATA PEIICHHEM METOIUYECKOTrO
oOBEMHEHUSI M  COIJlacOBaHa  3aMECTUTEIEM  JHUpEeKTopa IO  y4eOHo-
BocniuTaTenbHoi pabore MBOY «HoBosipkoBckass COLLD».

Hara 31.08.2023 r.



MUHUCTEPCTBO MIPOCBEINIEHUS POCCUCKOUN ®EJEPAIIUN

Yupasaenne oopazoBannsi AnMunucrpannu Kamenckoro paiiona
AJITAlCKOI0 Kpas

MBOY "HososipkoBckas COIL"

Breimncka
U3 OCHOBHOW 00111€00pa30BaTEIHbHON MPOTPaMMBbI CPETHETO 00IIero 00pa3oBaHMs

PabGouyasi nporpamma y4eOHoro npeamera «I'eomerpusp»

Boinucka BepHa §oanvoan: Kapennt Cepren - 31.08.2023

/ OcHoBaHwe: s NoATBEPXAAI0

7, 9TOT AOKYMEHT CcBOeW

I[npeKTop 4 //%“ 7 yAocToBepsIoLLeii noANVCHI0 C.M.KapeJmH
MecTononoxexue: MBOY "
Hoosipkosckasi COLL"



MUHUCTEPCTBO MIPOCBEINIEHUS POCCUCKOUN ®EJEPAIIUN

Ynpasienue oopazoBanus AxmMunucrpaunu Kamenckoro paiiona

PACCMOTPEHO

Ha 3aceganuu [IIMO
PyxoBoaurens MO
Komb6aposa M.A.

[Ipuka3 Nel

oT «28» aprycra 2023 T.

AJITAalCKOT0 Kpast

MBOY "HososipkoBckass COII"

COI''TACOBAHO YTBEPXXJIEHO
3aMecTuTeNnb JUPEKTOpa Hupexrop
no YBP MBOY "Hososipkosckast COIII
MBOY "HoBosipkoBckass COII" Kamenckoro paiiona
Kamenckoro paitona Kapenuua C.M.
ComnoBnéBa O.H.
[Tpukaz Ne97
«31» aBrycra 2023 . oT «31» arycra 2023 r.

Moanucan: Kapenux Ceprei
Mwuxannosuy

/ OcHoBaHve: 1 noaTBepXaat 31T
OOKYMEHT cBoeW
//A// / 2 yA0CTOBepstoLLel NoANUCHI0

Mectononoxenue: MBOY "
Hososipkosckas COLL"

PABOYASI IPOTPAMMA
(ID 3440272)

yueOHoro kypca «I'eomerpus»

st oOyyvatromuxcs 10-11 kiaccos

c.HoBosipknu, 2023



HOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB HAa YpPOBHE CpPEIHEro
oOuiero o0pa3oBaHusl, TaK Kak 00ECIEYMBAET BO3MOKHOCTh U3yUYEHHUS JUCIUIUIMH
€CTECTBEHHO-HAYYHON HANpPaBICHHOCTH W MPEAMETOB TyYMaHUTAPHOTO LHUKJIIA.
[Tockonpky  Jormyeckoe  MbIIUIEHHE,  (QopMmupyemMoe  Npu  HU3YyUYEHHUH
O0Oy4YarOIIMMUCS TOHITUIHBIX OCHOB I'€OMETPHUHU, IIPHU JI0KA3aTEeIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUN MPHU PELICHUH T€OMETPUUYECKUX
3aJa4, yMEHHE BBIABUITAaTh W ONpOBEpraTb TUIOTE3bl HEMOCPEACTBEHHO
UCTOJb3YIOTCS MPU PELIEHUH 33]a4 €CTECTBEHHO-HAYyYHOTO LMKJIA, B YACTHOCTH
(dbuznyecKkux 3aaad.

Llens ocBoeHUs mporpaMMbl yueOHoro Kypcea «I'eomeTpush» Ha yriayOaéHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJbHBIX CIOCOOHOCTEH OOyYarommxcs Ipu
U3y4YE€HUU T€OMETPUH, KaK COCTABIISIOIIEH IpeIMeTHON obmacT «MaTtemaTuka u
nHpopmatuka»  yepe3  oOecleueHHe  BO3MOXXHOCTH  NpUHOOpeTeHHs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T'€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIEITHOTO MPpOo(hecCnoHaTbHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca T€OMETPUM Ha YIUIyOJIEHHOM YPOBHE,
PACHIMPSAIONIMMH U YCUIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

paciiMpeHue MpeaCcTaBICHUs] O TEOMETPUHM KaK YaCTH MHPOBOM KYJIbTYPHI U
(GbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpoBaHUE TPEJCTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIIUX MAaTEMATHYECKHX MOJEISAX, MMO3BOJSIOIIMX ONHCHIBATH U HU3yYaTh
pa3HbI€ SBJICHUS OKPYXKAIOLIETO MUPA, 3HAHWE MOHITUIHOTO anmnapara o paserny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE€  yMEHHUS  BIAJACTh  OCHOBHBIMH  TIOHATHSMH O
IIPOCTPAHCTBEHHBIX (UIypaX M KX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMeHHE HX NPUMEHATb, YMEHHS JOKa3blBaThb TEOPEMbl U HAXOAMUTH
HECTaHJapTHBIE CIIOCOOBI PEIICHUs 3a/1ay;

(dbopMHpoBaHHE YMEHHS pacliO3HaBaTh HA YepTEkKaxX, MOJACIAX U B PEaIbHOM
MUpPE MHOTOIPAHHMKM M Tela BpAalleHHs, KOHCTPYHPOBATh TIE€OMETPHUYECKHE
MOJIEIIN;

(GopMupOBaHHE TMOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHMUYECKOTO MOCTPOEHUS
MaTeMaTUYECKUX Teopuil, POpMUpPOBaHUE MOHMMAHUS POJU AKCHOMATHUKHU MpPH
IIPOBEJICHNUH PACCYXKICHUN;

dbopMupoBaHHE YMEHHS BJIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pellIeHusl, YMEHHUsSI UX HPUMEHSTh, MPOBOJUTH J0KA3aTEJbHbIE PACCYKICHUS B
XO/JI€ PeIlIeHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUUYECKUM COJIepKaHUEM,
(bopMHpoBaHUE TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKa3aTelIbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHUH
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEIUIEKTyaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM 00yUarOIMIMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPUM:
YMEHHUSl pPaclo3HaBaTh MPOSIBIEHUS T'€OMETPUUYECKUX MOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX XKMU3HEHHBIX CUTYAlUSX W MPU U3YUYECHUH JIPYTUX
y4eOHBIX MPEAMETOB, MPOSIBICHUA 3aBUCUMOCTEl H  3aKOHOMEpPHOCTEH,
MOJIETTUPOBAHUS PpEATbHBIX CHUTYallUid, HMCCIENOBAHUS MOCTPOSHHBIX MOJIEJeH,
MHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusroTca: «lIpsiMble W IJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukun», «Tema Bpamenus», «BexkTtoppl u  KoOpAMHATHI B
MIPOCTPAHCTBEY, «J|BUXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM ypOBHE OOyYEeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMUECKMX YMEHUH  pacmpenensiercsi He  TOJbKO 10
coJiep>KaTelIbHbIM JIMHUSIM, HO M 10 rogam o0ydenus. Coaep:kaHue o0pa3oBaHus,
COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil pabodeit
NPOrpaMMbl, paclpeeaEHHbIM IO TojaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpaliaiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIAET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HaBbIKAMHU MOCIE0BATEIbHO U MOCTYNATEIbHO, C
COOJTI0/IEHNEM MPUHIIUIA PEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYarolUXCsl, pacluupsis U yriryouss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO T€OMETPUH HA YTIYOIEHHOM YPOBHE MTO3BOJISIET:

co3garb ycnoBus s guddepeHuuanuu  00ydeHHs, TMOCTPOCHHUS
MHIUBUIYAbHBIX ~ 00pa3oBaTEeNbHBIX IMporpamMMm, OOeCleYuTh yriayOnéHHoe
M3Y4YEHUE T€OMETPUH KaK COCTaBISIOIIEH yueOHoro npeamera «MaTteMaTukay;

NOJTOTOBUTH OOYYAlOUIMXCA K MPOJODKCHHUIO M3YUYEHHS] MAaTeMaTUKHU C
yuéToM BbIOOpa Oyaymied npodeccuu, obecrieurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM ¥ npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriyOJn€HHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEJIeII0).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CTEpeoOMETpuU. Touka, TmpsMas, IUIOCKOCTD,
npoctpancTBo. I[loHsTHe 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
AKCHUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IE€pECEKarolInecs,
MapajulesibHble W CKpelIMBaromuecss mnpsmble. [IpU3HakuM CKpemMBarOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapAJIIEIbHbIE
IIPsIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPAMBIX, [1APAUICIIBHOCTD IIPSIMON
U 1uiockoctu. [lapamnenbHoe W IEHTpalbHOE MPOEKTHPOBAHUE, H300pakeHHE
¢uryp. OCHOBHBbIE CBOMCTBa NapajUIeJIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapayuienbHOM MPOEKIUHU. YTIJIbI C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXIY IPSAMBIMUA B IPOCTpaHCTBE. [lapamienbHOCTh INIOCKOCTEN: MapasulesibHbIE
IJIOCKOCTH, CBOMCTBa napajIeIbHbIX IIJIOCKOCTEHN. [Ipocreimme
IIPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulesIeNuIe],
MMOCTPOEHHUE CCUCHUN.

IleprieHIUKYJISPHOCTD NPSIMOM U INIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IPOCTPAHCTBE, MPSIMBbIE MAPAJUIENbHBIE W NEPHNEHAUKYJSAPHBIE K IUIOCKOCTH,
MIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O NpsAMOU
IIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronanbHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  NOPOEKIUs  QUIypsl HAa  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEM: MPU3HAK  NEPHNEHIMKYJSIPHOCTH  JIBYX
IocKocTer. Teopema o TpEX MepHeHIuKyIspax.

Yriael B IPOCTPAHCTBE: YIroJI MEXJAY NPSMOW M IUIOCKOCTBIO, JABYI'PaHHBIN
yIoJI, JIMNHENHBIA YroJjl JABYTPAHHOIO yrja. TpEXrpaHHbIM MU MHOTI'OTPAHHBIE YIVIBL.
CBoOlCTBa IUIOCKMX YIVIOB MHOTOTpaHHOro yria. CBOMCTBa IUIOCKUX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yrua. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAas U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienuniesr, NOpPsAMOYIOJIBHBIM — MapajuleNIENUIIe] W €r0  CBOWCTBA.
Kparuaiiine mnyTM Ha TOBEpXHOCTHM MHOIOrpaHHMKa. Teopema Ouiepa.
[IpoctpancTBeHHas Tteopema Iludaropa. Ilupammpa: n-yroiapHas mnHpaMuja,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHei
[IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAaHHMKHU: NPAaBUJIbHAs IPU3Ma U



IIpaBWJIbHAS IHpPAaMHUIA, INPAaBUIIbHAA TPEYroJibHAs IHpaMHUAA W IPABUIIBHBIN
TeTpa’ip, kyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
JNOJIEKA’P U UKOCABP.

BblunciieHre 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, JMAaroHaid, YIJIBL.
[Inomans OOKOBOl MOBEPXHOCTHM M TOJHOW IMOBEPXHOCTU MPAMOU MPU3MBI,
IUIOIIa/lb OCHOBaHUN, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMON MPHUMBI.
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW NUPAMUIBbI,
TeopemMa O IUIOLIAAN YCEYEHHOW MUPaAMHU/IBI.

CuMmMmeTpruss B IPOCTPAHCTBE. OJIEMEHTHl CHMMETPUU  INPABHIIBHBIX
MHOTOTrpaHHUKOB. CHUMMeETpus B NPaBWIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
MIAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHbIE, COHANpPAaBJIEHHBIE U IPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucsio. CBOMCTBA CII0KEHHSI BEKTOPOB. CBOICTBA YMHOXKEHHUSI BEKTOpa Ha YUCIIO.
ITonsaTe xoMIUIaHapHbIE BEKTOpHI. [IpU3HAK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsizb MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MeEXIy Bekropamu. CkalspHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KJTACC

TeJia Bpalenus

[ToHsTHSA: IWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKAs TOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpamieHwus:
WIMHIP, KOHYC, YCEYEHHBIH KOHyc, cdepa, map. B3ammHOE pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue ten
BpaIlieHusl Ha TIoCKocTh. Pa3BépTka nunmuHApa U KoHyca. CumMmeTpust chepsl u
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuiesenunena u ciaeActBus u3 He€. OObEM mpsMol u
HAKJIOHHOW TPHU3MBI, MWIWHIPA, TUpaMHUIbl U KoHyca. OOBEM Imapa U mapoBOTO
CEerMeHTa.

KomOuHammu Tenm BpaimieHUuss W MHOTOTpaHHHMKOB. [lpm3ma, BhmcaHHas B
WIMHApP, OMHCaHHAas OKojJo IuMHApa. llepecedenne cdepsl W mapa c
mwiockocThio. Kacanme mapa u chepsl mnockocTeio. [loHSTHE MHOTOrpaHHUKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHUK WJIH TEJIO
BpallleHHUS.

[Tnomanr MOBEPXHOCTH IUIMHApPA, KOHYCA, IUIOMaab chephl U e€ yacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEHN
nmofaoOHeIx Quryp. IlpeoOpa3zoBanue momoOusi, romMmoTeTus. PemieHune 3amad Ha
TUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUt MHOTOTPAHHMKOB 1 TEJI BPAIICHUS: CCUCHUS IUITUHIPA
(mapaJyienbHO MW TMEPIEHANKYISIPHO OCH), CEUEeHHS KOHyca (mapaijieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 1Iapa, METOIbI IIOCTPOCHHUS
CEUYCHMI: METOJ CJIe/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYyILIEH IIJIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haa BEeKTopaMu. BekTopHoe
yMHOXK€HHE BEKTOpoB. CBoMCTBa BEKTOpPHOro yMHOXeHUs. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTtBe. KoopauHatel Bektopa. Paznoxxenue BekTopa
mo Oasucy. KoopamHAaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH TeOMETPUICCKUX
3ajay.

JABUKEeHHSI B IPOCTPAHCTBE

JBmxenuss npoctpancTBa. OtoOpakeHus. JIBMKEHUS M PaBEHCTBO (GUTYP.
OO6mue cBoiicTBa JBIWKEHWH. Buasl JBIKEHUN: NapaUleIbHBIA TEPEHOC,
IEHTPAJIbHAsI CUMMETPHS, 3€pKajbHas CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxnanckoe BociuTaHMe:

c(hOpMUPOBAHHOCTD TPAXKTAHCKOW MO3UIIMKM 00YYaIOIIEerocss Kak akTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3TUYHBIX CTPYKTYp, SBJICHUH,
MpOLIeTyp TPaXTAHCKOTO oOmmecTBa (BBIOOPHI, OMPOCH W JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIMAJIbHBIMU HWHCTUTYyTaMM B COOTBETCTBUM C UX
(GYHKIUSIMUA 1 HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKONW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHE K
JOCTHKEHUSAM POCCUHCKMX MAaTEMAaTHUKOB M POCCUHCKOM MaTeMaTHYECKOM IIKOJIBI,
WCIIOJb30BaHUE ATUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoia, CHhOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEJCHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAyKh U JEATEIbHOCThIO YUYE€HOro, OCO3HAHUE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOWYHNBOTO OYIyIIIETo;

4) acTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs ACTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUMA, PACCYKICHUN, BOCTIPUUMYNBOCTH
K MaTeMaTUYECKUM acIleKTaM pa3jWyHbIX BUJIOB UCKYCCTBa;

5) puzuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MATEMATHUYECKHUE 3HAHHUS B
WHTEpecax 3JI0pOBOT0 M 0€30MacHOTr0 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATTAHCHPOBAHHBIM PEXHUM 3aHATHH H
OT/IbIXa, pPeryisipHas (pu3nUecKas aKTUBHOCTH), (PU3UYECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JIESITENLHOCTBIO;

6) TpyaoBoe BociuTaHueE:

TOTOBHOCTh K TpYZy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
pasnmuuHbiM  cepam  TIPOdECCUOHAIBHOM  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW U €€ NIPWIOKECHUSIMU, YMEHHE COBEpIIAaThb OCO3HAHHBIA BBIOOP
Oynymeli mpodeccnrn W Ppeamu30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTH M CIOCOOHOCTh K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U



caM000pa30BaHUI0 HAa TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH MPAKTUYECKUX 33]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON KYJIbTYypbl, TOHUMAHUE BIUSHUS
COLUAIBHO-3KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHHE MaTEeMaTHMYECKUX 3HAHWU JJid pelieHus 3ajad B 00JacTH
OKPYXarUIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTHS LMBWIM3ALMHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYypOM KakK CpeICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYK) M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTeqbHbIEe YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS

Bba3oBble Jjoruveckue aeiicTeus:

BBISIBISITh M XApPaKTEPU30BaTh CYIIECTBEHHbIE MNPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOIIEHUH MEXIYy IMOHATUSAMHU, (HOPMYIMPOBAThH
OTpEJICIICHHs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KilacCU(pUKAIIIH,
OCHOBAHMSI /17151 0000IIEHHS U CPAaBHEHMSI, KPUTEPUU TPOBOJMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (GOpPMYyIHMpPOBaTb U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, €JUHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJMIOIECHUAX U YTBEPKACHMSX, MpEIaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW Y TPOTUBOPEUNI;

JIeJIaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
UHAYKTUBHBIX YMO3aKJIIOUCHUN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTENIbCTBA MATEMATUYECKUX YTBEPKACHUM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, [IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHSI U BHIBOJIBI;

BbIOMpaTh crnoco® pemieHuss y4eOHOM 3anauu  (CpaBHUBATH HECKOJIBKO
BAPDUMAHTOB  pEILIEHHUsA, BbIOMpaTh Haubojiee MOAXOASIIUA € Yy4ETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrle uccienoBare/JbCcKkue NeHCTBUA:



MCITIOJIB30BaTh BOIPOCHI KAaK MCCIIEIOBATENbCKAA HHCTPYMEHT I103HAHMS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
110 YCTAHOBJIEHHWIO OCOOEHHOCTE MaTeMaTuuecKkoro o0beKTa, sIBJIEHUs, MpoIlecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (HOPMYIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUS, HUCCIIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U O00OIIEHU;

MIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpOllecca, a TaKXKe BbIJIBUIATh
MPEANOJIO0KEHNS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISITh JACPUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U IS pELICHUS 3a]1a4H;

BBIOMPATh MH(DOPMALMIO U3 UCTOYHUKOB PAa3IUYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IWYHBIX BHUJIOB H
dbop™m npeacTaBICHUS;

CTPYKTYpPUPOBAaTh HH(POPMALINIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATh TpaUuecKy;

OLICHUBATH HaJIEXKHOCTh uH(bOopMaluu 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHUMATh U (POPMYJIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSIMU U
mejasaMun 06IJ_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BI::Ipa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IMHUCBMCHHBIX TEKCTaX, AaBaTb INOJACHCHUSA II0 XOI[y peIHCHI/ISI 3ajgayu,
KOMMEHTHUPOBATH MOJYUYCHHBIN PE3YJIbTAT;

B XOJ¢ OOCYKJIEHHUS 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4u, BBbICKA3bIBaTh HACH, HAICJIICHHBIC Ha IIOUCK
peH_ICHI/DI, COIIOCTABJISITH CBOU CY)KI[GHI/IH C CY)KI[GHI/IHMI/I z[pyrI/Ix yqaCTHI/II(OB
auajora, oOHapy>XKMBaTh Pa3IndUe U CXOJICTBO IO3HUIIMN, B KOPPEKTHOU (dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

HpC,Z[CTaBJISITI:: pe3yanaTbI pCI_HeHI/ISI 3aJa4u, BKCHepI/IMCHTa, HCCJICaOBaHUA,
IIPOEKTa, CaMOCTOATENbHO BbIOMpaTh (OpMAT BBICTYIUIEHHS C YYETOM 3a]ad
MpEe3eHTall1 U 0OCOOCHHOCTEN ayAUTOPHHU.

PerynsiTuBHbIE YHUBepcaJIbHbIE YUueOHbIe JeiicTBUsA
Camoopranusamnus:



COCTAaBJIAThH IIJIAH, AJITOPUTM PEIIECHUS 3aJ1ayH, BRIOUPATh CIIOCOO pEIeHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH UHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATEIBHOW  peQUIeKCMW KAk  OCO3HAHHUS
COBEpIIAEMBIX JACHCTBUIM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/IETh
crnoco0aMu CcamMONpPOBEPKU, CAMOKOHTPOJSI Mpollecca U pPe3ysibTara pelieHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEUICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTIKEHUS WM HEIOCTYDKCHHS PE3yJIbTaTOB JIEATeIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEIBHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3ajJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpenensTh
BUJIbI pabOT, JOrOBapuBAThCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
00001aTE MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX Gopmax paboThl (0OCyX aeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4YJI€HAMU KOMaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicst HAy4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TPHU
pelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

* IPUMEHSITh AKCHOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX IPU PEIICHUU
FCOMETPUYECKHUX 3aJ1ay;

e KJIaccU(pUUMUPOBATH B3aUMHOE PACIIOIOKEHHUE MPSIMBIX B MPOCTPAHCTRBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSAMH, CBSI3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAY NPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpHU3Ma,
nupamua, NpsSMOYTOJIbHBIN Mapaiesaenunen, Kyo);

e Kjaccu(UUUpPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS  JJs
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBaTH MOHATHUAMH, CBS3aHHBIMU C  CEYCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

*  BBINOJHATH napajujienbHoe, LEHTPaAIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBINOJIHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB PAa3JIMYHBIMU METOJAMHU, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAJM  IOBEPXHOCTEH  MHOIOTPaHHUKOB  (IIpU3Ma,
nupamMuzia), TeOMETPUUYECKUX Tell C TpUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CUMMETPHUSL B IMPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypor;

e CBOOOJHO OINEPUPOBATH MOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

* BBINOJHATH JCHCTBUS HAJl BEKTOPaMU;

e pemare 3aJa4d Ha JIOKA3aTEJbCTBO MAaTEMAaTHUYECKHX OTHOLICHUN U
HaxO0XJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IpU PEIICHUH MAaTeMAaTUYECKHUX 3a]]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CIIOHOCTH;

e INPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA M  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKAaTh, MPEOOpPa30BBIBATH U HWHTEPHPETUPOBATH HH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IpeACTABICHHYIO Ha
4yepTekax U pUCyHKax;

e TIPUMEHATh TOJYYEHHbIE 3HAHHUS HAa IMPAKTHUKE: CpPaBHUBAaTb U
aHANIM3UPOBATh PEANbHBIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mpolecce IOMCKAa pelieHusl MaTeMaTU4ecKu  C(hOopMyJIHpOBaHHOM
npo0JieMbl, MOJEINPOBATh pEANbHbIE CUTyallUd Ha SA3BIKE TI'€OMETPHH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJENIN C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pelarb MPAKTUYECKUE 3aauH,
CBSI3aHHBIEC C HAXOKJEHUEM F€OMETPUUYECKUX BEIUYHH;

e MMEThb MpPEACTaBICHUS OO0 OCHOBHBIX ATalax pPa3BUTHS T€OMETPUU KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiaacca oOy4Jaromuiicss HAy4uTCs:



CBOOOJTHO OTEPUPOBATH TMOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPUYECKOM,
KOHUYECKOW U cepruyeckor TMOBEPXHOCTSAMU, OOBSICHITH CIOCOOBI
MOy YEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3aHHBIMH C TEJIAMH BPAIICHUS: LIHJIAHIPOM,
KOHYCOM, c(pepoii u mapom;

pacno3HaBaTh Teia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1miap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUS TeJl BPAlCHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacIoNOkeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAICHUA,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYI;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHALUSAMH Tell
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHWK, BIIMUCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCaHHAS B MHOTOTPAHHUK WIIU TEJO
BpaICHUS;

BBIYKCIIATh COOTHOIIEHUS MEXY IJIOIAIIMHU MIOBEPXHOCTEW U 00BEMaMHU
IMOJIOOHBIX TET;

n300pakath u3y4yaembie (GUTYPBI, BBIMNOJIHATH (BBIHOCHBIE) TUIOCKUE
YepTEXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAILCHUS;

W3BJICKaTh, WHTEPHPETUPOBATH W MpeoOpa3oBbIBATh HHPOPMAILIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpEeACTABICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH IMMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEpallii HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT;
pemiaTb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PAaCCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHNH;
CBOOOJTHO OMEPUPOBATH TOHATHUSIMHU, CBSI3aHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOTHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEN BpalllEHUs TMpU
MapaJyIeIbHOM  [IEPEHOCE, UEHTPAIBHOM CHMMETPHUM, 3€PKAJIbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILLECHUA: CEUCHMs LMWIMHAPA
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUCHUSI KOHYca (MapaijieabHbIe
OCHOBAHMIO U MPOXOSLIUE YepE3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOCHUSI CEUEHUW: METOJl CIIeJIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUs CTePEOMETPUYECKUX
3a/1a4, OPEANOJIaralllnX HECKOJIBKO IIaroB pELUICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmars 3ajJadyd Ha JIOKa3aTeJIbCTBO MATEMAaTHUYECKMX OTHOLICHUH U
HaxX0XJICHUE TEOMETPUUECKUX BEJINYUH;

MPUMEHATH MPOTrPAaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  [OJYYEHHbICE  3HAHUSA HA  [PAKTUKE:  CPAaBHUBATS,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluH, IPUMEHATh U3YUEHHBIE
MOHSATHUSA, TEOPEMBbI, CBOWCTBA B TMpOILECCE€ TMOHWCKA  PEUICHUS
MareMaTudecku  cHOpPMYJUPOBAHHOM  MPOOJEMBI,  MOJIETUPOBATH
peallbHbIE CHUTYallMd Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH MOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAaKTUYECKHE 3ajlaud, CBSI3aHHBIE C
HAXO0XJICHUEM F'€OMETPUUECKUX BEIIUYNH;

UMETh TPECTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Konrpoaniibt TpaxTiieckue o0pa3oBaTebHbIE
e padoThI padoThI pecypest
1 BBenenue B crepeoMeTpuio 23 1
5 B3anMHoOe pacnionokeHue npsMsIx B 6 |
IIPOCTPAHCTBE
3 [TapaniaenbHOCTh NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSMBIX U 25
IJIOCKOCTEH B IPOCTPAHCTBE
VYTiabl ¥ pacCTOSIHUS 16 1
MHororpaHHuKu 7 1
BekTops! B IpocTpaHCTBE 12
2 HOBTOPCHI/IG, 0000111eHIe U CUCTeMaTHU3AIIHS 5 )
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
Ne i/ f::rn:)(;};);::me PAINIEIOn N TEM Beero KouTtposabubl IIpakTnueckue f:;l:)(fz)(:al::lbﬂue
e padoThbl padoThI pecypesI
1 AHQJIUTUYECKAs] TEOMETPUS 15 1
) [ToBTOpEHuE, O606HIGHI:IC u 15 1
cUCTEeMaTU3aIus 3HAHUM
3 O6BEM MHOrOrpaHHUKa 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBepXHOCTH U OOBEMBI 9 |
KPYTJBIX TEJ
6 JIBMKEeHUS 5 1
. [ToBTOpEHME, 0606H_I€HI:I€ " 17 )
CUCTeMAaTH3aIHsI 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0







IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

JIEKTPOHHBIE
nmuppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

OcHoBHbIE TpaBUiIa H300paKEHUS HA
PHUCYHKE TIJIOCKOCTH, MMapaIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTHS cTEepeOMeTpHH: TOYKA, TIpsMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBHiIa N300paKeHUS Ha PUCYHKE
IUIOCKOCTH, MapaIICIIbHBIX TIPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[MousTHA: TIEpeceKaroInecs I0OCKOCTH,
MePECEKAIOIINECS MPSIMasi U TNIOCKOCTH;
MOJYIPOCTPAHCTBO

[MousTHsA: IepeceKaroIuecs MI0OCKOCTH,
MEPECEKAIOIINECs TPsMasi U IIOCKOCTH;
MOJYIPOCTPAHCTBO

MHororpaHHuKH, H300paxeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, H300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX O0OHEKTOB

AXCHOMEI CTCPCOMETPUHU U IICPBLIC




CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CIIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
cienctBus u3 HUX. CriocoObl 3aaHus
MPSAMBIX U IJIOCKOCTEN B IMIPOCTPAHCTBE.
O603HaueHus NPSAMBIX U IUIOCKOCTEN

10

N300pakeHne ceueHuil nmupaMuapl, Kyoa u
MIPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 X
pé6pa. U3o0paxkeHune nepeceueHus
IIOJIyYEHHBIX III0CKOCTeH. PackpammBanue
MOCTPOCHHBIX CEUCHHI Pa3HBIMH [IBETAMH

11

N300pakeHne ceueHuil nmupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pEbpa. M3o0pakeHne nepecedcHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariBanue
MMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

12

N300pakeHue ceueHuit mupaMusipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 UxX
pEbpa. M3o0pakeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariiiBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU LIBETAMU

13

N300pakeHne ceueHuit mupaMusipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 UX
pEbpa. M3o0paskeHne nepecedeHus
MOJTYYEHHBIX TUIOCKOCTeH. PackpamninBanue
MMOCTPOCHHBIX ceueHun Pa3HbIMHU LIBETAMU

14

MeTton crnefioB [Tl IOCTPOCHHUSI CEYSHHI




15

Meroa cnenoB A IOCTPOEHUS CEUEHUN.
CBoiicTBa nepeceyeHui MPAMbIX U
TUIOCKOCTEMN

16

Merton cinenoB sl HOCTPOCHUS CEYEHUM.
CpoiicTBa nepeceyeHuil IpsIMbIX U
IUIOCKOCTEM

17

[TocTpoenue ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEH 1 3aMHCh I1aroB
MMOCTPOCHUS

18

[Toctpoenue ceyenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX ‘-IepTe)KefI U 3aI1iMCh 111aroB
MTOCTPOCHHUS

19

[Toctpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh I1aroB
IIOCTPOEHUS

20

ITocTpoenue ceuenuii B mupamuse, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh I1aroB
IIOCTPOEHUS

21

[ToBTOpenue mianumerpuu: Teopema o
MPOMOPLHOHANBEHBIX 0Tpe3kax. [logodue
TPEYTOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Memnemnasa. PacueTsl B ceueHnax Ha
BBIHOCHBIX YepTexxax. Mcropus pa3Butus




TUIAHUMETPUHU U CTCPCOMCTPUHN

23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsMbIx B
npoctpaHcTBe. CKpelBaroIuecs
npsmsble. [IpusHaky cKkpemuBaronmxcs
npsaMeIx. [lapamiensHbie npsMbIe B
IIPOCTPAHCTBE

25

TeopeMa 0 CyILIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOU MapajuIeIbHON
JAHHOM NPAMOU, IPOXOASAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
psAAMoOH. JIeMMa o0 nepecedeHun
MapaJUIEIbHBIX MPSAMBIX IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex npsMbIX. TeopeMa o
TPEX MapajuleIbHbIX NPSAMBIX. Teopema o
CKPELIUBAIOIINXCS MTPSAMBIX

27

[TapannenbHOe IPOEKTUPOBAHUE.
OcHOBHbBIE CBOWCTBA MapajlIeIbHOTO
MpOEeKTHpOBaHus. M300paxeHne pa3HbIX
¢uryp B napajsienbHON NPOESKIUU

28

LlenTpanbHas npoekius. Yo ¢
COHAIPABJICHHBIMU CTOPOHAMHU. YTOJI
MeX1y IPSIMBIMU

29

3aaun Ha JOKA3aTeEILCTBO U
HCCIEI0BaHNeE, CBI3aHHEIE C
PacCIOJIOKEHUEM TIPSIMBIX B IPOCTPAHCTBE

30

[TonsATHA: MapauIeTIbHOCTD MPSIMOMN U




IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
MapAJUIEIBHOCTH IIPSIMON U TUIOCKOCTH.
CpolicTBa napajuIenbHOCTH NPSMOM U
IJIOCKOCTH

31

F€OM€TpI/I‘ICCKI/I€ 3aJa4i Ha BBIYUCJIICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
napajlyICJIbHOCTBIO ITPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHust, MPOXOISIIETO Yepe3
JTAHHYIO TIPSMYIO Ha YepTekKe U
MapajjIeIbHOTO IPyrou npsamoi. Pacuér
OTHOILICHU I

33

[TapamienbHas npoeKkuus, IPUMEHEHNE
U1 IOCTPOEHHUS CeYeHUH Ky0a U
napauienenuneaa. Ceoncraa
napaieNIeue1a ¥ MpU3MbI

34

[TapannensHele miockocty. [pusHaku
NapajuIeIbHOCTH JBYX IUNIOCKOCTEN

35

Teopema o mapannenbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH, TPOXOASILEH
yepe3 TOUKY, He IPUHAAJIEKAILYIO TaHHON
IUIOCKOCTH U CJICACTBHSA U3 HEeé

36

CaolicTBa napajuienbHbIX IJIOCKOCTEN: O
MapaJUIEIBHOCTH IIPSIMBIX NIEPECCUEHUS
IIPHU [IEPECEUEHUN [IBYX I1apaJUICIIbHBIX
IIOCKOCTEN TPEThEN

37

CBoiicTBa mapauIeNIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajieIbHbIX MPSMBIX,




3aKITIOYEHHBIX MEXTY ITapauIeIbHBIMH
TUIOCKOCTSIMH; O TIEPECEUCHHUHN TIPSIMOIA C
JBYMS TIApAIIJICITEHBIMU IIOCKOCTSIMHU

38

[ToBTopenwue: Teopema I[udaropa na
IJIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuienenumnea

41

Brraucnenue ainvH OTPE3KOB B KY66 n
pAMOYT'OJIbHOM IapaJUICIICTIMIIC/IC

42

[lepneHIuKyISIpHOCTD NPSMOM U
mnockoctu. [Ipu3Hak
MEPIEeHIUKYIIPHOCTH TIPSIMON U
IJIOCKOCTH

43

[lepnieHqUKYIAPHOCTD NPSMOM U
mwiockocTy. [Ipusnak
MEPIEHANKYISIPHOCTH MIPSMOHN U
IJIOCKOCTH

44

Teopema o CyIlIeCTBOBAaHUH U
€IMHCTBEHHOCTH MPAMOM, NPOXOASIIEH
yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHANKYISIPHON K MIIOCKOCTH

45

[InockocTH U neprIeHIUKYIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

46

[InockocTH U nepreHIUKYIIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

47

[lepneHuKkymsip ¥ HAKJIOHHAS.




[TocTpoenue neprneHauKyIsipa U3 TOYKUA Ha
MPSIMYIO

[lepnieHqUKyIISIp U HAKJIIOHHAS.

48 ITocTpoeHne nepneHauKyIsapa U3 TOYKH Ha
MPSIMYIO

49 TeopeMa 0 TpEX NEepHEeHAUKYIIApax
(npsiMasi u oOpaTHas)

50 TeopeMa 0 TpEX NEpHEHIAUKYIIApax
(npsimast 1 oOpaTHast)

51 Yron Mexay CKpeInBaOIUMUCS
MPSIMBIMU
[Tonck nepneHAUKyYJIIAPHBIX MPSMBIX C

52 MOMOIIBIO IEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

53 OpToroHajibHOE TPOEKTUPOBAHKUE
[Toctpoenue ceueHuit kyda, MpU3MBL,

54 MPaBUWIBLHON NUPAMHUJIBI C TTOMOUIBIO
OpPTOTOHAJIBHOU MPOEKIIUH
[TocTpoenue ceuenuii Kyoa, IPU3MBI,

55 [IPaBUJIILHON MUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJIBHOU MPOEKIIUH
CuMMeTpHst B IPOCTPAHCTBE

56 OTHOCHUTEIBHO IIockocTH. [lockoctn
CUMMETpPUI B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHuKyJIApHOCTH MPSIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUHN

53 [IpaBuBHBIE MHOTOTPAaHHUKH. Pacyér

paCCTOHHI/Iﬁ OT TOYKH A0 IINTOCKOCTHU




59

IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér
paccTOSTHUM OT TOYKHU J0 IITIOCKOCTH

60

Crioco0bl OMyCTUTh NEPIEHAUKYJIISAPDIL:
CHUMMETPHS, CIIBUT TOYKH IO
MapajuIeIbHON IPSIMON

61

CaBur 1o HenapauienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

62

Konrponbnas padora "B3anmuoe
pacroyio’keHue MPsIMbIX U IMJIOCKOCTEN B
npoctpaHcTae”

63

[ToBTOpEHUE: yroy Mex 1y NpSIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: Yroa MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/I'-IeCKI/Ie METOJABI BBIYUCIICHUA
yrjia MCXKAY IIPAMBIMHA B MHOTI'OI'paHHHUKax

66

JIByrpanHbIi yroy. CBOMCTBO JIMHENWHBIX
YIJIOB ABYTPAHHOTO yTia

67

[lepnenukynsipusie maockocTH. CBONCTBA
B3aWMHO NEPHEHIUKYJIAPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISpHOCTH
IIJIOCKOCTEH; TEOpeEMa O NMPSMOU
IIEPECEYCHU IBYX IIJIOCKOCTEN
MEPIEHANKYJISIPHBIX TPEThEH IIIOCKOCTH

69

[IpssmMoyronbHbBIN Tapasuiesenunes; Kyo;




HU3MCPCHMU, CBOMCTBa MpAMOYT'OJIBHOI'O
napajjicjacnuicaa

70

Teopema 0 qMaroHany NpsAMOYTrOJIbHOTO
napajJiesIenunea u cieJCcTBUe U3 Heé

71

CrepeomeTpuuecKie U MPUKIIATHbIE
3aJ1a4M, CBA3aHHbBIEC CO B3aUMHBIM
pacmooKEHUEM NPSIMBIX U TUIOCKOCTH

72

[loBTOpEHME: CKPELIUBAIOLIUECS NPSMBIE,
napasJiesibHble TUIOCKOCTH B CTaHJIapPTHBIX
MHOTOTpaHHHUKaX

73

Hapa HnapaJiiCJIbHBIX IUIOCKOCTEH Ha
CKPCHINBAIOMIUXCA TPAMBIX, PACCTOSHHNC
MCXKAY CKPCIIHNBAOIIUMHCA TTPSIMBIMUA B
MPOCTBIX CUTyalluAX

74

Paccrosaue oT ToUKH 10 IIJIOCKOCTH,
PacCTOSIHUC OT HpﬂMOfI J0 IINIOCKOCTH

75

Brrunciienre pacCTosTHUN MEXITY
CKPENTUBAIOIIUMHUCS TIPSIMBIMH C
MTOMOIIBIO IEPIIEHANKYISIPHON TIOCKOCTH

76

TpéxrpaHHbIil yTroy, HEpaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOIO yIJIa

77

DNeMEeHTHI CPePUIECKO TEOMETPHH:
reoJIe3n4YecKue JIMHUU Ha 3emiie

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHu#N "MHOTOrpaHHUK




U €70 DIIEMEHTHI"

[Inpamupa. Buael mupamun. IpaBunbsHas

80 1
nupamMua

’1 [Ipusma. IIpsAmast ¥ HAKJIOHHAS IPU3MBI. 1
[IpaBunbpHas npuzma

22 [IpssMo#t napanenenunen, 1
PSMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 Beinykisle MHOrorpanauku. Teopema |
Olinepa
Beinykisle MHOrorpanauku. Teopema

84 Oiinepa. [IpaBriibHBIE U TOJTyIIPaBUIIbHBIE 1
MHOTOI'PaHHUKH

85 KonTponbnas padora "MHororpanHHuku" 1

26 [lonsiTHEe BEKTOpa Ha IJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BEKTOpPOB 1

89 [TpaBumno mapamienenurnena 1

90 YMHOK€EHUE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAINX B OJHON 1
IJIOCKOCTH

92 CkansipHoe Npou3BeACHUE 1

93 Brruncnenue yriia Mexay BEeKTOpaMu B |
IIPOCTPaHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1




96 [Ipocretinue 3aa4u ¢ BEKTOpaMu 1
97 [Ipocreiimume 3ana4n ¢ BEKTOpaMHU 1
98 O06o00111eHre U cUcTEeMaTU3aIMs 3HAHUI 1
99 O06001IeHre u cucTeMaTu3alus 3HaHu| 1
100 HroroBast koHTpobHas paboTa 1
101 HroroBas koHTpobHAs paboTa 1
102 O06o00111eHre U cCUcTEMaTU3AIIMs 3HAHUIA 1

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




11 KIIACC

KoanuyecrBo 4yacos I DJIEKTPOHHBIE
ara
uudposbie
Nen/m | Tema ypoka Konrpoabubie | IpakTuueckne | H3y4eHH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypchl

| [ToBTOpenue Tembl "KoopauHaTel BEKTOpa |

Ha IUIOCKOCTH U B IPOCTPaHCTBE"
) IToBTOpenue temsl "CkansipHoe 1

IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Boruncienue yria |

MEX/1y BEKTOpaMHU B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPIMOH, 1

MPOXO/SIIEH uepe3 JBe TOUKH"
5 VYpaBHEHUE IJIOCKOCTH, HOPMaJlb, 1

ypaBHEHHUE IJIOCKOCTH B OTpE3Kax
6 YpaBHEHHE TIOCKOCTH, HOPMAJIb, |

ypaBHEHHUE IIJIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHue 1
2 JInnenHble HEPABEHCTBA, JIMHEWHOE 1

IIPOrpaMMUPOBAHNE
9 JIuneiiHble HEPABEHCTBA, JTMHEHHOE |

IIPOrpaMMUPOBAHNE
10 AHanuTu4ecKrne MeTobl pacuéra yria |

MEXIy MPSMBIMA B MHOTOTPaHHUKAX
1 AHaJIUTHYECKHE METOABI pacyéra yria 1

MEX/1y TUIOCKOCTSIMU B MHOTOTpaHHHUKaX




®opmyna pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpAMHATaX

13 HaxoxpaeHnue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B KyOe

14 Haxoxpaenue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B IIPABUJIIbHOW TUPAMU/JIE

15 KonrponbHas padora "AHaiuTHueckas
reomeTpus”

16 CeueHysi MHOTOIPaHHUKOB: CTaHIapTHbIE
MHOT'OTPaHHUKHU

17 CedeHunst MHOTOTPAHHUKOB: METOJI CJIEA0B
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbIE

18 IIJIOCKOCTH, TEPECEYEHUs MPSMBIX U
IIJIOCKOCTEMN

19 [TapanienbHble NPsIMbIE U TUIOCKOCTH:
napauiesIbHbIe CEYEHMSI

20 [TapanienbHble NIPsIMbIE U TUIOCKOCTH:
pacy€T OTHOLICHUIN
[TapannenbHble NPsAMBIE U IUIOCKOCTH:

21 YTIIBI MEXKY CKPELIMBAIOIIUMUCS
IPSIMBIMU
[lepnieHuKyNsIpHBIE IPSIMBIE U

” IUIOCKOCTH: CTaHJAPTHBIE Mapbl
NEPIEHIUKYJIAPHBIX TUIOCKOCTEH 1
IPSIMBIX, CHMMETPUHA MHOTOTPaHHHUKOB
IlepnienuKyNApHBIE IPSIMBIE U

23 IJTIOCKOCTH: TEOpEMaA O TPEX

MePIEeHIUKYIIpax




24

[lepnienquKyNsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS UIUH B
MHOTOTpaHHHKaX

25

[ToBTOpEHME: TIOMIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI JISI
IJI0IAJeH, COOOpaKEHUS O 100U

26

[ToBTOpEenue: miomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JISI
TJI0MIAJIEH, COOOPaKEHUS TTIO100US

27

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJIOIIAJIEH, COOOpaKEHUS TTOJ00US

28

[Iomaau ceyeHnii MHOTOTPaHHUKOB:
IJIOILA I TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKECHHSI TOT00MS

29

[Tnomaau ceyeHnii MHOTOTPaHHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKeHHsI TOA00MS

30

Kontponbras padota "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

31

O065BEM Tena. O0BEM IPSIMOYTOJILHOTO
napaJiesienunea

32

3anaun 00 yaBOCHHHU Ky0a, O KBaJparype
Ky0a; 0 TPHUCEKINH yria

33

CrepeoMeTpuyecKue 3ajauu, CBSI3aHHBIE C
00BEMOM TMIPSIMOYTOIILHOTO
napajuiesenunes1a




HpI/IKJ'IaI[HLIe 3aJa4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00BEMA MTPSIMOYTOJIBHOTO
napajienenumnena

35 O06BEM TPSIMOIA TPU3MBI

36 CrepeoMeTpuyecKue 3aJjauu, CBI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPHU3MBI

37 [IpuknagHeie 3aa4n, CBsI3aHHBIE C
00BEMOM TMIPSIMOM TPU3MBI
Brruucienne 06EMOB Tell C TOMOIIBIO

38 onpenenéHHoro uHTerpana. Oobém
HaKJIOHHOW MPU3MBI
Boruncnenne 00bEMOB TeN ¢ TOMOIIIBIO

39 onpenenéHHoro uHTerpana. Oobém
MpamMubl

40 dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB NUpamMuJL ¢ OOLIUM YIIIOM

41 ®opmyna 00bpéMa nupamuiel. OTHOIIEHHE
00BEMOB NUpamMuJl ¢ OOLIUM YIJIOM

47 CrepeoMeTpuyecKue 3ajjauu, CB3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeomeTpHuuecKkue 3aJjauu, CBSI3aHHbIE C
00BEMaMH TUPaMUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHLIE ¢ 00HEMOM HAKIIOHHOM
MIPU3MBbI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI

Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI




[Ipumenenne 00bEMOB. Beruncnenue

46 paccTostHUSA 10 MIIOCKOCTH

47 Kontponbnas padora "O0bEM
MHOTOrpaHHHuKa"
Hunuuaprdeckas TOBEPXHOCTD,

48 o0pa3yroIue MUIHHIPHIECKON
MMOBEPXHOCTH

49 Munmuuap. [IpssMoi KpyroBoi HUIUHAD.
[1nomaae MOBEpXHOCTU HUIUHAPA

50 Konunueckas moBepxHOCTb, 00pa3yroIiue
KOHHUYECKOM nmoBepxHocTu. Konyc

51 CeueHne KOHyca IIOCKOCTHIO,
MapajuIeIbHOMN TIOCKOCTH OCHOBAHUS

5 VYceuénnslil konyc. M300pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOYM ITOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOYM ITOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeNIbCTBO U BBIYHMCIICHUE,
MOCTPOEHUEM CEUEHUHN HMUIUHAPA, KOHyCa
CrepeomeTpHuueckue 3aauu Ha

56 JIOKa3aTeIbCTBO M BRIYMCIICHHE,
MIOCTPOEHUEM CEUEHUHN HUINHAPA, KOHyCa

57 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C

MUIMHIPOM




58

HpI/IKJ'IaI[HLIC 3aJa4u, CBA3aHHBIC C
MUIMHIPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By 1 n3o0pakenue mapa

61

[lepeceuenue chepsl u mapa ¢
wiockocTeio. Kacanue mapa u cdepst
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

62

Ypasuenue chepsl. [Lnomans chepsl u e
yacTeu

63

CummMmertpust cepsl 1 mapa

64

CrepeoMmeTpuiecKkHe 3a1a4r Ha
JTIOKA3aTeNbCTBO U BBHIYHCIICHUE,
CBsI3aHHBIE cO chepoi U mapom,
MMOCTPOEHUEM UX CEUCHHH TIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE CO Cepoii U MapoM,
MMOCTPOCHUEM UX CEYCHHH IIIOCKOCTHIO

66

[IpuknagHeie 3aa4n, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTD Ha IJIOCKOCTH,
BBIYHUCJIICHHUS B Opr)KHOCTI/I, CTaHZ[apTHI:Ie
nonoous

68

Pazmuyannie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OT'PaHHUKOB

69

3agaun no Teme "Tena ¥ MOBEPXHOCTH




BpaiieHus"

70

3agaum o Teme ""Tena u MOBEpXHOCTH
BparieHus"

71

Konrponsnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

72

O06wém nnmuuapa. Teopema 06 00bEMeE
IpSIMOTO IWIMH/IPA

73

Beruuciienue 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uarerpaia. OobEm
KOHYycCa

74

ITmomaay OOKOBOM M IOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpruecKue 3aJa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIMIIHH/IPA,
KOHycCa

76

[Ipuknagueie 3agaun mo teme "OO0BEMBI U
IJI0IA I TTOBEpXHOCTEN Ten"

77

OO0BEM MmIapa 1 IapoBOTo CEKTOpa.
Teopema 06 00béme apa. [lnomans
cdepol. CTepeoMeTpUIECKHe 3a1auH,
CBSI3aHHEIE C BEIYHCIIEHHEM 00HLEMOB
11apa, 1apoBoOro CErMeHTa M [IapOBOTO
ceKTopa

78

[Ipuknagueie 3agaun no teme "OO0bEMBI
Ten", cBA3aHHbIE C 00BEMOM IL1apa U
wiomaapio cepsl. COOTHOIIECHUS MEXKTY
TUIOIIASIMU TTOBEPXHOCTEH 1 00BEMaMu
MOAOOHBIX TEJ




79

[TonoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa npu moao0uu.
CrepeoMeTpuyecKre 3a7a4u, CBSI3aHHBIE C
BBIYHCIECHHEM 00BEMOB TEJ U ILIOIIAAEH
IIOBEPXHOCTEU

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"

81

JIBmxeHus npocrpancTsa. OToOpakeHusl.
JIBxeHus u paBeHCTBO uryp. O0mme
CBOICTBA JBH)KCHUM

82

Buapl n1BukeHuUii: napaieIbHbII
MEPEHOC, LIEHTPAJIbHAS CUMMETPUS,
3€pKajJbHasi CHMMETPHUS, TIOBOPOT BOKPYT
IPSAMOM

&3

[Ipeo6pazoBanus mogoowus. [Ipsmas u
cdepa Ditnepa

84

FCOMeTpI/I‘leCKI/IC 3aJla4d Ha IPUMCHCHHUC
JABUXKCHUSA

85

Kontponbnas padota "BekTopsl B
npocTpaHcTBe"

86

O6o61matonee nopropenue 11 nonaruit u
MEeTOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CHCTEMAaTH3aIls 3HAHMI:
"TTapaisienbHOCTh NPSIMBIX U TUIOCKOCTEN
B IIPOCTpaHCTBE"

87

O6o61matomiee nosropenue 11 nonaruit u
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CHCTEeMAaTH3allus 3HAHWIA:




"BekTopsl B mpocTpaHcTBe"

88

O6o6mmatomiee nopropenue 11 nonaruit u
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTHU3aLMsl 3HAHUI:
"BexTops! B mpocTpaHcTee"

89

Ob6o6maromee noropenue 11 noHsTHi U
METOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTHU3allus 3HAHWIA:
"O6bemM MHOTOrpaHHUKA"

90

O6o61matomiee nosropenue 11 nonaruit u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

91

Ob6o06maromiee noropenue 11 noHsaTuit u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3aIMsl 3HAHUH:
"[1no1aam MOBEPXHOCTH U OOBEMBI
KpYyIJibIX Ten"

92

O6o6matomiee nopropenue 11 nonaruit u
MeToA0B Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTH3al1s 3HAHUM:
"[Lomanu moBepXHOCTU U 0OBEMBI
KpYTJbIX TEd"

93

HroroBas koHTpoNbHAs paboTa

94

WroroBas koHTposbHas paboTa

95

[ToBTOpenue, 06o0IIEHNE U
cucTeMaTu3alus 3HaHUi

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK




HAyKH U €€ poJb B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHs CTEPEOMETPHUH KaK
97 HayKH U €€ poJib B Pa3BUTUU
COBPEMECHHBIX UHKCHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOTHI

Hcropust pa3sBUTHS CTEPEOMETPUN KaK
03 HayKH U €€ poJIb B Pa3BUTHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hcropus pa3sBuTHs CTEPEOMETPUN KaK
99 HAyKH U €€ POJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3sBUTUS CTEPEOMETPUN KaK
100 HayKH U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
101 HAYKU U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX 1
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHs cTepeOMETPUH Kak
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U

102

KOMIIBIOTCPHBIX TEXHOJIOT I

OBIIEE KOJIMYECTBO YACOB I1O

102




I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETH

HUHTEPHET
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