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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmrero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUYEHUS AUCIUILUINH
€CTEeCTBEHHO-HAYYHOW HAINpaBIE€HHOCTH M MPEAMETOB T'YMAaHMTAPHOTO IUKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (QopmMupyeMoe TOpH  HU3yYEHUU
0Oy4YaromuMHCs TOHSATHUIHBIX OCHOB T'€OMETPUHU, IIPHU JT0KA3aTEIbCTBE TEOPEM U
NOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKACHUI MPU PEHICHUH T€OMETPUUYECKUX
3a/lay, yMEHHE BBIIBUTaTb M ONPOBEPraTth TUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSl MPU PEIICHUH 3a/1a4 €CTeCTBEHHO-HAyYHOTO IUKJA, B YaCTHOCTH
du3znueckux 3aaay.

Llens ocBoeHust mporpamMmbl yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHoM obnactu «MaTtemaTuka u
uHpopMaThKa»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oojee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIsl YCIEUIHOIO MPO(ECCUOHATBHOIO
00pa30BaHUs, CBA3aHHOTO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHBIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIUIYOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEJICTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEUIIMX MAaTEMaTUYECKUX MOJIENAX, IO3BOJSAIOIIMX OINKCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUpPa, 3HAHUE IMOHATUWHOTIO arapara o pasaeiy
«CrepeomeTpus» yueOHOTo Kypca T€OMETpPUH;

¢opMupoBaHue  yMeHHMs ~ BJaJ€Th ~ OCHOBHBIMM  TIOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMU CBOICTBAMHM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl UM HAXOAWUTH
HECTaHJAPTHBIE CIIOCOOBI PELICHUS 3a4aY;

(GopMupoBaHuEe YMEHHS pacro3HaBaTh HA YEPTEkKax, MOJEISIX U B pEaTbHOM
MUPE MHOTOIPAHHMKM W Tejla BpallleHWs, KOHCTPYHPOBAaTh TIE€OMETPHUYECKHE
MOJIEIIN;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTUYeCcKuX TeOopui, (pOpMUPOBAHHE MOHUMAHHUS POJU AKCHOMATHUKHU MpPH
MPOBEJICHUU PACCYKICHUM;

(opMHpOBaHUE YMEHMs BJIAJE€Th METOAAMHU J0KAa3aTeIbCTB M AJITOPUTMOB
pelIeHMs, YMEHUSI WX NPUMEHSATh, MPOBOJUTH JI0OKAa3aTEJIbHbIE PACCYKIEHUS B
XOJI€ PELIECHUsI CTEPEOMETPUUYECKHX 3a/1a4 U 3a]1a4 C MPAKTHYECKUM COJIEpKaHUEM,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKa3aTeIbCTB  IMpHU



000CHOBaHUM MATEMaTUUYECKUX YTBEPKACHUN U POJIU aKCHOMATUKHU B IPOBEACHUU
JEYKTUBHBIX PACCYKIICHUM;

pa3BUTHE © COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS, UHTEpeca K U3yYCHHUIO T€OMETPUH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CHUTYallUSIX W MPU U3YYCHUU APYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJCIHPOBAHUS PEAIbHBIX CHUTYyallud, HCCIEAOBAHUS TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYyUYCHHBIX PE3YIhTATOB.

OCHOBHBIMH COJIEpPKATEIBHBIMU JIMHUSAMH Y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpannukny, «Tema BpameHus», «BekTopbl HW  KOOpPAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMU», PENEBAHTHHIMU T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYEHHs B
10-11 kmaccax, OTHOCUTCSA KO BCEM COJEPKATEIbHBIM JTUHUSM y4eOHOTO Kypca, a
dbopMupOoBaHUE  JIOTUYECKMX YMEHHUH  pachlpefesieTcsi He TOJbKO IO
coJiepKaTesIbHbIM JIMHUSIM, HO | 10 rogam oOyuenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeil
IpPOrpaMMBbl, paclpeeaEHHbIM IO rojaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, IMPHHITUITHAIBLHBIM BOIIPOCaM O0yJaroNIuecs
oOpamajiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJAJICHHE
r€OMETPUYECCKUMU MOHSATUSMH U HABBIKAMU MOCIIEIOBATENBHO U MOCTYIATEIBHO, C
coOI0IeHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00YyYaIONUIUXCsl, PACIIUPSISA U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus ansg  auddepeHnmanuu  OOy4EHHS, TOCTPOCHHUS
WHIUMBHUIYaJbHBIX O00pa30BaTEIbHBIX MpPOTrpaMM, OOECHEYUTh YIIyOJIEHHOE
M3Yy4YCHHE TeOMETPUH KaK COCTABIISIIONICH yueOHOro mpeamera «MareMaTukay;,

NOATOTOBUTHh OOYYAIOUIUMXCS K MPOJIODKEHUIO HM3YYEHUsT MaTeMaTUKU C
yuaéToM BbIOOpa Oymymied mpodeccuu, obecrednBasi MPEEMCTBEHHOCTh MEXITY
o01muM 1 npodeccuoHanbHbIM 00pPa30BaAHUEM.

Ha wu3ydenue ydeOHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
orBoauTcs 204 gaca: B 10 xmacce — 102 gaca (3 waca B Henemo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajuiesibHble M CKpelluBalomuecss mnpsMble. [Ipu3Haku CKpeluBarOInXCs
npsiMbIX. [lapaninenbHOCTh NPSMBIX U IVIOCKOCTEN B IPOCTPAHCTBE: MapajiebHbIe
IpsIMbIE€ B POCTPAHCTBE, MAPALIEILHOCTh TPEX MPSIMBIX, NapauIeIbHOCTh MPSIMOMN
u 1ockoctu. [lapannenbHoe M IEHTpalbHOE MPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWICTBa MapauIeIbHOrO MpOeKTHpoBaHus. M3o0pakeHue
buryp B mapajuieqbHON MPOEKIUHU. YTIBI C COHAINPaBICHHBIMU CTOPOHAMM, yTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIOCKOCTEN: MapasieabHble
IUIOCKOCTH, CBOICTBa napajiebHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpa’lp, MapajuieNenunes,
NOCTPOEHUE CEUCHHUI.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSIMbIE MNapaJUIEAbHbIE M MEPHEHIUKYJIAPHbIE K IUJIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH TMPSMOW U IJIOCKOCTH, TEOpeMa O MpsMOM

NePHEHIUKYISPHON IIJIOCKOCTH. OpToronanpHoE MIPOEKTUPOBAHHUE.
[lepnieHaAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCTh  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJIAPHOCTH  JIBYX
mIockocteil. Teopema o TpEX NEPIEeHAUKYIAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSAMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
yTOJl, JINHENHBIA yroJl IBYTPAHHOrO yria. TpEéXrpaHHbI U MHOTOI'PAHHBIC YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: N-yrosibHas
Mpu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOPSAMOYTOJbHBIM  MOapajuleNIeNUIlel W €ro  CBOWCTBA.
Kpatwaiimime mnytm Ha TOBEpXHOCTM MHOrOrpaHHuka. Teopema OJiepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronpHas nuUpamuia,
npaBWiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MpaBWIBHONW NUpaMuiabl. [IpaBUIbHBIE MHOTOTPAaHHUKH: MPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHMpPAMUIA, IIpaBWIbHAsg TPEYrojbHAs NUPaMUIAa W [PABUIIBHBIN
TeTpa’ap, KyO. IlpencraBineHue o NPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JOAECKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IoN[aJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSAMON HPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeOpeMa O IUIOLIAIN YCEUEHHON ITUPAMUIBI.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHUMMETPHM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpUss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPABUIbLHOMU
nUpaMubl.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABJICHHbIE W I[POTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBIL. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHMs BEKTOPOB. CBOICTBA YMHOKEHUSI BEKTOPA Ha YHUCIIO.
IlonsaTe KOMIUTaHAapHBIE BEKTOPHL. lIpu3HAaK KOoMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pas3IoKEHHH BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTON Mexay Bekropamu. CKalspHOE NPOU3BEACHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTUs: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckasi TMOBEPXHOCTb, oOOpasylolue TMoBepxHocTeld. Tenma BpameHus:
IWIMH]IP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map. B3auMHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHHus] Ha TUIOCKOCTH. Pa3BépTka munuHapa u koHyca. CumMmerpus cepsl u
mrapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO TMapajuienenunega u ciaeActBus u3 He€. OO0bEM mnpsiMol U
HAKJIIOHHOW TPHU3MBI, MIIMHIPA, TUPaMHUIbl 1 KoHyca. O0BEM Iapa u MIapoBOTO
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
UUJMHIp, ONHcaHHas okojio IwiauHapa. llepeceyenue cdepsl um mapa c¢
miockocThlo. Kacanue mapa u cdepsl miockocTbio. [loHsTHE MHOTrOrpaHHHKA,



OMHMCAHHOTO OKOJO cdepbl, chepbl, BOUCAHHOW B MHOIOTPAaHHUK WM TEJO
BpAaILICHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[Togobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEH
nono6usix ¢uryp. IlpeobpasoBanue momoOus, romoretus. Pemenue 3amau Ha
IJIOCKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceyeHnii MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUCHUST IUIIMHIPA
(mapamienbHO W MEPHEeHIUKYISIPHO OCH), CeYeHHUs KoHyca (mapajiesibHbie
OCHOBAHUIO U MIPOXOASAIIUE Yepe3 BEPIIUHY), CCUCHHS I1apa, METOIbl TOCTPOCHUS
CEUYEHUI: METOJ CIEJ0B, METOJI BHYTPEHHErO MPOEKTUPOBAHMS, METOJ IEPEHOCA
CEKyLIEH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepanuu HaJl BEKTOpaMHu. BekTtopHoe
YMHOKE€HHE BEKTOpoB. (CBoilcTBa BEKTOPHOTO YMHOXeHHUs. [IpsiMoyrosibHas
cucTeMa KoopauHaT B mpoctpancTBe. KoopauHatel BekTopa. PasnokeHue BekTopa
no ©Oa3ucy. KoOpIMHATHO-BEKTOPHBIM METOA MPU PEHICHUH TeOMETPUYECKUX
3a/1ad.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. [[BukeHuss U paBeHCTBO (UTYP.
OO6mue cBoiicTBa JABIWKEGHHWH. Buasl JBWXKEHUH: TapauieNbHBIA TEPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAs CUMMETpHS, I[OBOPOT BOKPYT HPSIMOIA.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditntepa.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTb POCCUICKON T'PaKIaHCKONW HACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHHUH B JIPYrUX HayKaxX, TEXHOJOTusaX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHHEM JOCTW)KEHHI HayKh U JEATEIbHOCTBbIO YYEHOro, OCO3HAHHUE
JMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO OYyTyIIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aJ1a4, PEIICHUI, PaCCyKICHHI, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIeKTaM Pa3IuyHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpPMHUPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
MHTEpPEecax 3I0pOBOTO U 0€30MacHOTO 00pa3a >KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3/10pOBOE MHUTAaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-030POBUTEIIBHON I€SITENBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  ESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U



CaMOOOpa30BaHUIO HA MPOTSIKEHUU BCEH IKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HATPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHHE BJIMSHUS
COIMATTbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHUECKUX MPOoOJIeM, OpUEHTAIUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JIs8 penieHus 3aaad B 00J1acTH
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYNKOB W OIIEHKA HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W  OOIIECTBEHHOW  TMpPaKTHUKUA, T[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW JESATEIbHOCTH, JTaroB e&
Pa3BUTHUS W 3HAYUMOCTH JUISl Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYyJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
UHAUBUAYAIBLHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJUMOI0 aHAJIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIE, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
UHYKTUBHBIX YMO3aKIIOUEHHUM, YMO3AKIIOUCHHUI IO aHAJIOTUU;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCOO pemieHus y4dyeOHOM 3ajayu  (CpaBHUBATh HECKOJBKO
BapUMAHTOB  pEIlICHUs, BbIOMpAaTh  Hauboyiee  MOAXOASIIMU € y4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejibckue 1eicTBHS:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATENbCKUM HMHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYeCKOro oObEeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMHU, SIBICHUSAMH, IPOLIECCAMU;

CaMOCTOSATENIbHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIPOIlECCa, a TaKKe BbBIABUTATH
NPEIOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JIJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CHUCTEMAaTU3UPOBaTh M HUHTEPIPETUPOBATH HMH(YOPMALMIO PA3IUYHBIX BUAOB U
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh MH(GOPMALUIO, MPEJICTaBIATh €€ B pazIuYHbIX (opmax,
WITIOCTPUPOBATh IPaPUUECKH;

OLIEHUBAaTh Ha/1€KHOCTD UHpOpMaLUH o CaMOCTOSITEIbHO
c(OpMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIICHUSA, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U THCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMS IO XOJy PEUICHMS 3aJadH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yiIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
npoOJieMbl, pelIaeMo 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIC Ha ITOMCK
pEIIIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
auajaora, oOHAapY)KMBATh Pa3IMYUe W CXOJICTBO MO3UIIMHA, B KOPPEKTHOW (opme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIIeIOBaHNs,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaTh (PopMaT BHICTYIUICHHS C Yy4€TOM 3ajad
MpEe3eHTAIIMU 1 OCOOCHHOCTEN ayJIUTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IUJIaH, aJITOPUTM PEUICHHsS 3a/1a4H, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOW MH(OpMaLuu.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI U MBICTUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJECThH
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTra pelIeHHs
MaTeMaTU4YeCKOW 3a/1a4H;

NpeIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPHU PEUICHUH 3a/1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITETILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTECH;

OILICHWBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUSIM, OOBSICHATH TPUUUHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHUSI PE3yJIbTATOB JICATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TMpW pelIeHHH YYeOHBIX 3aJad, NOPUHUMATh IeJib COBMECTHOMU
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThI, paclpeiesTh
BUIBI paboOT, JOroBapuBaTbcsa, OOCYXKIAaTh MpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W WHBIE), BBINOJHATH CBOIO YacTh pabOTBHl |
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUHA MAaTEeMATHYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH OHATHUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTb OCHOBHBIE BHJIbBI MHOTIOIPAHHHMKOB (TIpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(puKaimy;

e CBOOOJHO ONEpPUPOBATH MOHATHUSIMH, CBSI3aHHBIMM C  CEYECHHEM
MHOT'OTPaHHUKOB IJIOCKOCTBIO;

e BBINOJHATH [apajuiesIbHOE, LIEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
IPOEKTUpPOBaHUE (UTYp HA IMJIOCKOCTb, BBINOJHATH M300pakeHus (uryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOIOTPAaHHUKOB PAa3IUYHBIMH METOJAMU, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpHU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCh M IIOCKOCTb CHUMMETPHM, LEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATHUAMM, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaX0XJACHUE T€OMETPUYECKUX BEIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
[P PEIICHUMH MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NPEOOpPA3OBBIBATH M HMHTEPIPETUPOBATH HH(OPMALNIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATHh MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATh pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
mpolecce IMOHMCKa pEIHIeHHs MaTeMaTHYecKu  CHOpPMYITHPOBAaHHOU
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYAllMd Ha S3bIKE TE€OMETpHH,
UCCIIEN0BaTh ITOCTPOCHHBIE MOJEIN C MCIIOJIB30BAHMEM TI'€OMETPHUECKUX
MOHATUI M TeopeM, amnmapara aiareOpbl, pelarb MpaKkTUYECKUe 3aaud,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MNpPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUS T'€OMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 kiacca o0y4aromuiics Hay4uTCs:



CBOOOJTHO OINEpPUPOBATH MOHSATUSAMH, CBSI3aHHBIMU C IMJIMHJPUYECKOM,
KOHMYECKOM U c(hepudyecKkoil MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI
MOJIY4YEHHS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C TEJIaMU BpaIlECHUS: UIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PACoiOKeHUE chephl U MIIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
II0JTOOHBIX TEI;

U300pakaTh H3ydaeMmble (QUTYPHI, BBINOIHATH (BBIHOCHBIE) TILIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPANHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l HAa BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUM OT TOYKH 1O IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuleJIbHOM  NEPEHOCE, UEHTPAJIbHOM CUMMETPHUHM, 3€PKAJIbHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEUEHUS MHOTOIPAaHHUKOB U TEJl BpPAlCHUSA: CEYEHUs IUINHIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEUEHUsI KOHYyca (MapasuiesibHbIe
OCHOBAHHIO M MPOXOSAIINE YepPE3 BEPUINHY ), CEUEHUS 1Iapa;
UCII0JIB30BaTh METOJAbl IOCTPOCHHUSI CEUEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKAa3bIBaTh TEOMETPUUYECKUE YTBEPIKICHHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATralolluX HECKOJIBKO IIAroB pEIICHUs, €CJIU YCIOBHUS
IPUMEHEHHUS 3a/1aHbl B SIBHOM U HEABHOU dopme;

pemare 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKHUX 3a/1a4;

IPUMEHATh  TOJIYyYCHHbIE  3HAaHUS  HAa  MPAKTHUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T'€OMETPUM, MCCIIENOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX ASTamax pa3BUTUS T€OMETPUH Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 23 1 0
9 B3anMHOe pacnosiokeHue npsiMbIX B 6 1 0
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIOCKOCTEN B 3 0 0
MIPOCTPAHCTBE
4 HepneHnmfynﬂpHOCTL NPSIMBIX U o5 0 0
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 0
MHororpaHHUKH 7 0
BekTopsl B mpocTpaHcTBe 12 0
3 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3alus 5 0 0
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102 4 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEeHue, 0600IICHNE U 15 1
CHUCTeMaTH3allus 3HAHUI
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 0
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IINIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJabHbie
padoTsl

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHs: Mepecekaronuecs MmIOCKOCTH,
nepeceKaroIuecs npsimas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

IlonsTHs: MEPECCKAOIMNECH IIIIOCKOCTH,
ICPCCCKAOIUCCA IIpsAMas U MJIIOCKOCTb;
MOJIYIIPOCTPAHCTBO

MHoOrorpaHHHUKH, U300paKeHHE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIHUX 00HEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOJIAT YEPe3 UX
pé6pa. N3o0paxenne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N3obpaxenne ceueHnit mupaMu b, Kyda u
MPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

12

N300pakeHnue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpanirBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UxX
pebpa. M3o0paxxkeHne nepeceyeHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Merton ciaenoB ajs MMOCTPOCHUMA CedyeHUI




15

Mertoa cieoB Ui OCTPOSHHS CEUCHUIA.
CpoiicTBa epece4eHnii MpsIMbIX U
IJI0CKOCTEN

16

Merton cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTER

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YepPTEKEH M 3aITHCh IIIaroB
MMOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aroB
MTOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MIOCTPOEHUSA

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
o Tpém Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEW U 3alKUCh 111aroB
MIOCTPOEHUS

21

IToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANIBHBIX 0Tpe3kax. [logodue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mctopus pazButus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHO€ pacnoiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapaniensHble TpsMble B
MIPOCTPAHCTBE

25

TeopemMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM MapajuiesIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH Ha TaHHOMN
npssMoi. Jlemma o nepecedeHnun
MapajuIeIbHbIX MPSMBIX MIOCKOCTBIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX MapaienbHbIX NPsAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHOE TPOSKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M3o00pakeHne pasHbIX
¢buryp B napamienbHON IPOSKIUN

28

LenTpanbHas npoekuus. Yrou ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXY IPAMBIMHU

29

332[3‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsTus: napajijieJIbHOCTb HpﬂMOfI u
TIJIOCKOCTH B ITIPOCTPAHCTBE. HpI/ISHaK
napalsIeJIbHOCTU HpﬂMOﬁ " IJIOCKOCTH.




CpoiicTBa MapayuieIbHOCTH NMPSMOM U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSMBIX U TUNIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajuIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKuus, IPUMEHEHUE
JUI IOCTPOEHUSI CEYeHHH KyOa 1
napaienenumnena. CBoicTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble WI0cKoCcTH. [Ipu3Haku
MapajuIeIbHOCTH JBYX IIOCKOCTEH

35

Teopema o napanienbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, MPOXOAsIen
yepes TOUKY, He MPUHAAISKAIYIO TaHHOM
IJIOCKOCTH U CIIEACTBHS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajyIeIbHOCTH MPSIMbBIX MTEPECCUCHUS
MIPU NIEPECEUECHUH JIBYX MMApaLIEIbHBIX
IIJIOCKOCTEHN TpEThen

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapaljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH TPAMOIL C
JBYMsI ITApaJIIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: reopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenunena

41

Borunicnenue 1iauH 0Tpe3koB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIeuIe1e

42

[lepneHMKyYISIPHOCTD NPAMOU 1
mockocTH. [Ipu3nak
MEPIEHIUKYIIIPHOCTH MPSIMOM U
IIJIOCKOCTH

43

[TepieHAMKYISAPHOCTD MPSIMOM 1
mwrockocTH. [Tpu3Hak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

44

Teopema o cyliecTBOBaHUHN U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAALIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

45

IInockocTtu u MEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAaX

46

IInockocTtu n NEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHauKynsAp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIsipa U3 TOUYKN Ha
MPSIMYIO

48

[eprienauKynsp U HAKJIOHHASL.




[TocTpoeHue nepneHauKyIsapa U3 TOYKU Ha
IPSAMYIO

Teopema o0 TpEX nepHeHANKYIIpax

49
(mpsimast 1 oOpaTHast)

50 Teopema o TpEX nepHeHANKYIApax
(npsimast u oOpatHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMU
[Touck neprneHauKyaSIpHBIX MPSMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuii Kyoa, MPU3MBbI,

55 IIPaBUJIBHON TUPaMUIBI C TIOMOILBIO
OPTOTOHAJILHOM MPOEKIMH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IIocKocTH. ITnockoctu
CUMMETPUN B MHOTOTpaHHHUKAX

57 [Ipu3Hak NepneHuKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHN

58 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

59 [IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOUKH JI0 MJIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIEHANKYIISAPHI:




CUMMCTpPUA, CABUI TOYKHU 110
NapajuIeJIbHON IPSIMOU

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsnas padora "B3anmuoe
pAacIoJIOKEHNUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIHUBAIOIIUMHUCA IIPSIMBIMU B
IIPOCTPAHCTBE

65

reOMeTpI/I‘IeCKI/Ie METObI BEIYHMCIICHUA
yriia MCXAy NpsAMbBIMU B MHOT'OI'PaHHHUKAX

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPaHHOIO yriia

67

[Tepnienaukynsipablie maockocTu. CBoCTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepecevyeHms ABYX MIOCKOCTEN
MEePIEHIUKYIISIPHBIX TPEThEN MIOCKOCTH

69

[IpsiMoyronbHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA MTPSIMOYTOJIBHOTO
napasJiesienumnena

70

TeopeMa 0 AUaroHaJii npsiMoyroJIbHOTO




Iapajiiejacnuicaa u CJICACTBUC U3 Hee

71

CrepeomMeTpriecKue U MPUKIaIHbIC
33741, CBA3aHHbIEC CO B3aMHBIM
PAacCIOJIOKEHUEM MIPSAMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpEITUBAIOIIMUECS TPSIMbIE,
napajuieTbHbIE TUIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa mapaynenbHbIX I0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSMBIX, PACCTOSIHHE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

Paccrosrue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH

75

BrrunciieHue paccToAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO YTiia

77

DneMeHTHI chepUuecKOil reOMETPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTposnpHast padota "Yrisl u
paccrosHus"

79

CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buasl nupamun. [IpaBunbHas
nupamuja




[Ipusma. IIpsamas u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoit nmapaymenenunen, 1
MPSIMOYTOJIBHBIH Mapajuieenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KouTtponsnas pabora "MHuororpaHHUKH" 1

86 [TonsiTne BEeKTOpa Ha IJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapanienenunena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue Bekropa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
IJIOCKOCTH

92 CkansipHO€ pou3BeICHUE 1

03 Beruucnenue yria Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimue 3ana4n ¢ BEKTOpaMu 1

95 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

96 IIpocreiimue 3ana4n ¢ BEKTOpaMu 1

97 IIpocreiimme 3ana4n ¢ BEKTOpaMH 1

98 O06o0011eHe U cucTeMaTrU3alus 3HAaHUN 1




99 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
100 O06o01IeHre 1 cHCTeMaTH3alus 3HaHU ! 1
101 O06001IeHe U CUCTEMAaTHU3aIUs 3HAHUIMA 1
102 O060011IeHe U CUCTEMAaTHU3aIUs 3HAHUIMA 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero u3ydeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOopenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IUNIOCKOCTH B OTPE3Kax
5 VYpaBHeHHE MJIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMHUpPOBaHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY NPSIMBIMU B MHOTOTpPaHHHUKAX
1 AHanuTuyeckue METOpl pacuéra yria 1
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




INIOCKOCTHU B KOOpJAUHATaXx

HaxosxieHne pacCcTosiHUM OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTOsSTHUN OT TOYKHU 10
IJIOCKOCTH B MIPABUILHON TUPAMH/IE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CeyeHHs] MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CeyeHMsI MHOTOTPAHHHUKOB: CTaHIAPTHBIC

18 MIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapanienbHblie NPSMBbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIbI MEXKAY CKPEUIUBAIOIIUMUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

29 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEPIEeHIUKYISAPHBIX TIOCKOCTEH 1
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHuKynApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePICHIUKYIISpax

24 [lepneHiuKynsspHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJIICHUA TJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEHME: IomEaIN
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLIUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasJiesienumnena

34

HpI/IKJ'Ia,Z[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00BhEMA MPSIMOYTOJILHOTO

napajuiesenumea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénnoro uarerpaiga. O0bEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaiga. O0bEM
MTUPAMU/TBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

41 ®dopmyna 00bEma nupamuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yIIIOM

42 CrepeoMeTpUYeCKHUE 3a/1a4H, CBA3aHHBIC C
00bEéMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTprUYeCKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenne o0bEMOB. Boruncienune

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoii KpyroBoi HUIUHAD.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOW nmoBepxHOocTH. KoHyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaabs 60KOBOM MOBEPXHOCTH H
MIOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MMOCTPOCHUEM CEYCHHI LIUIMH]IPA, KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

57 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
HUIHHIPOM

58 [Ipuknagaeie 3aqa4n, CBsI3aHHBIE C
HAIHHAPOM

59 Coepa u map




60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. Bun 1 m300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxeHue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO cEepoi U MapoM,
MIOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpAllICHUS U
MHOTOT'paHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3anaun o Teme "Tena M NOBEPXHOCTH
BpaiieHus"




71

KonTtposnenas padota "Tena u
MIOBEPXHOCTHU BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TeEII ¢ TOMOIIBIO
onpenenéHHoro uuterpana. OopEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHyuecKUe 3a/1aul, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Ipuknagaeie 3agaun mo Teme "OO0BEMBI U
IJTIONI[au MTOBEpXHOCTEN Te"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYCSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
ionaapio ceprl. COOTHOMICHUS] MEXKIY
MJIOLIAISIMH TTOBEPXHOCTEH U 00BEMaMH
ITOJTIOOHBIX Tl

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001H.
CrepeoMeTpHUeCKUe 3a/1a41, CBSI3aHHBIE C




BBIUHMCIIEHUEM 00BEMOB TEJ U IUIOMAIeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBm>xeHus u paBeHCcTBO puryp. O0mme
CBOMCTBA JIBKCHUI

82

Buabl 1BuMKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
cdepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padoTa "BekTopsl B
npocrpancrae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTH3aIsl 3HAHUI:
"[TapaynienbHOCTh MPSAMBIX U TIJIOCKOCTEHN
B IIpOCTpaHCTBE"

87

O6o6maromiee noBroperue 11 noHsATHi U
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"BexTopsl B npocTpaHCcTBE"

88

Ob6o6m1aromiee noroperue 11 nmoHsATHi U
MeTOJIOB Kypca reomerpun 10-11




KJ1acCOB, CHCTeMAaTH3aI1sl 3HAHUM:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moropenue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

90

O6o06maromniee nopropenue 11 noustuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allHs 3HAHMIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"

93

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTOJI0B Kypca reomerpun 10-11 knaccos,
cUCTeMaTH3aIlus 3HAaHUH

94

Ob6o6maroniee noproperue 11 nonsTuit u
MeTo10B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3alys 3HaHUi

95

[ToBTOpEHue, 0600MmIEeHNE U
cUcTeMaTH3allHsl 3HAHUI




96

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropus pasBuTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopus pa3BuTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomeTpus. 10-11 knaccel: yue6. a1st o01eoOpa3oBaT. yupexaeHu: 6a30BbIi U
npodui. yposuu / JI.C.Aranacsin, B.®.byry3o0B, C.b.Kagomues u np. - 22 uzn. -

M.: [Ipocsemienne, 2013. - 255 c.

METOJINYECKHUE MATEPHAJIBI IJISA YYUTEJIS
http://mathnet.spb.ru/

http://www.problems.ru/

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
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