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["'eoMeTpus sBIsIETCS OTHAM U3 0a30BBIX KypPCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0O0ECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JAUCLUUILIINH
€CTECTBEHHO-HAYYHOW HAIpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy JTIOTHUYECKOE MBILIUIEHHE, (HOPMUPYEMOE MPU U3yUECHUH 00YyHArOITUMUCS
MOHATUMHBIX OCHOB TI'€OMETPUM, MPHU JOKA3aTEIbCTBE TEOPEM H ITOCTPOCHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN TP PELLIEHUH T€OMETPUYECKHX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MCHOJIB3YIOTCS MNpHU
pelIeHNH 3a7]a4 €CTEeCTBEHHO-HAyYHOT0 IIMKJIA, B YACTHOCTH (PU3UYECKHX 3a/1ay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATIbHBIX CIIOCOOHOCTEN 00yUaIOUXCs IPU U3YUEHUN
FEOMETPUH, KaK COCTaBISIOIIEH MpeaMeTHO oOnactu «MaremaTuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUS
0osee ri1yOOKMX r€OMETPUYECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCIIEIIHOTO TPO(EeCCHOHATIBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATHKH.

[IpropuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHre NpeICTaBICHUs O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TMPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBaTh U H3y4yaTh
pa3HbIC SIBJICHUS OKPYKAIOILIEr0 MUPa, 3HAHUE MOHATHUIHOTO arapara o pa3iaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHupoBaHHEe  yMEHHUS  BJIaJ€Th  OCHOBHBIMH  TOHSTHUSMHU O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMysT U yMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIlBaThb TEOPEMbI UM HAXOJHUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpoBaHrE YMEHHS PACIIO3HABATh HA YEPTEKAX, MOJACISIX U B pEaTbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaThH TE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
MIPOBEICHUHU PACCYKJICHUN;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAMHU JO0KAa3aTelbCTB W aITOPUTMOB
pELIEHUs], YMEHUS UX IPUMEHSATh, TPOBOJNTH 10KA3aTEIIbHBIE PACCYKACHUS B XO/I€
pELICHHs] CTEPEOMETPUUYECKHX 3aa4 M 337ad C IMPAKTHYECKUM COACPKAHUEM,
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  MpHU
00OCHOBaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JNETyKTUBHBIX PACCyX ICHUN;



pa3BUTHE M COBEPLICHCTBOBAHWE HWHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJarOIIMXCsl, TT03HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHHUSl paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEH,
MOJEIUPOBAHUSI PEANBHBIX CUTyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIIPETALNH OJTyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpusp» B
10-11 «maccax sBusroTcs: «lIpsMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Mnororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWMHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpKAaTEIbHBIM JMHUSAM Y4eOHOro Kypca, a
bopMHpOBaHUE JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJBbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOyuenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yiibTaTaM ocBoeHus DepepanbHoil paboueit
POrpamMMbl, pacHpeleiaEHHbIM IO TojAaM OOyYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCAaM O0yYaroIIHecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHSAMH U HABBIKAMU ITOCJIEI0BATEIBHO U MOCTYNATENBHO, C
COOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPECTABICHUN 00yUarOIUXCs, pACIIUPSS U YIIIyOJIsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4eHHIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus s guddepeHnmanuu  00ydeHHS, MMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTEIbHBIX MporpamMM, OOeCleyuTh YriyOJIEHHOE
M3Y4YEHHUE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOIKEHUIO H3YUYEHUS MAaTeMaTHKU C
y4u€ToM BBIOOpa Oymymiel mpodeccun, oOecnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 ipoeccuoHaILHBIM 00pPa30BaHUEM.

Ha wusydenue ydeObHOro kypca «l'eomeTpusi» Ha YriyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajIeNIbHOIO MpOoeKTUpoBaHus. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajienbHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl HaA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIBHBIE W IEPIEHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOu
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIspHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYJISIPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriya. TpEXrpaHHbIi U MHOTOI'PaHHbIE YIJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMapaUIENIEIUIIE] U €r0 cBocTBa. KpaTyanimme
MyTH Ha TNOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [lupamuaa: N-yronbHas nupaMuja, MpaBUibHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBLHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma M IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/JIA U IPaBUIIbHBIN TeTpasap, kyo. IlpencraBnenue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKASAP U UKOCABP.

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaiu, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [ Lomans
OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW IMHPAMHUJIBI, TEOPEMA O
IJIOIIAIA YCEUYEHHON TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunea, CUMMETPUS IPAaBWIBHBIX I[PU3M, CUMMETpPUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. /[eHCTBUSA C BEKTOPAMU: CIIOKEHHE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3IoKEHUM BEKTOpA M0 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UJIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl u mapa.

O0béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM I1apa U mapoBOTrO
CerMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOroTrpaHHUKOB. [Ipm3ma, BnmcanHas B
WJINHAP, ONHCAaHHAs OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIeHus.



[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAbh chepsl U €€ JacTel.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO ¥ TMEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U IPOXOJAIIME YEPE3 BEPIIHHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEPEHOCA
CEKYILEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannuu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KoopauHaT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PaznoikeHne BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHMSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHUss W paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauiebHBIM IMEPEeHoC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, TPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYp, SBICHHUM, MNPOUETYP
IpakJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYTUX HayKax, TEXHOJOrusX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHCKOro Hapoaa, CPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTH4ecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELUICHUH, pacCy>KJI€HUN, BOCTIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh yMEHHUS TPHUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBBIO (3I0pOBOE THUTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10oBOE BOCIUTAHME:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKWU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33/1a4 MAaTEMAaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, IOHUMAaHUE BJIUSHUS
COITMATILHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3aj7ad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAHUPOBAHHE IIOCTYNIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOH JIeITeIbHOCTH, ITAMOB €€ Pa3BUTHUS M 3HAUUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJbTYpO# KaK CPEJACTBOM MTO3HAHMSI MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBU:

BBISIBJISITH U XapPAKTEPU30BATh CYIICCTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMaTUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBEIOMpATh CMOCOO pemieHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNbOOJIee TOAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpoOJeMmy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYecKOTro 00beKTa, SIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIlECcCa, a TaKXKe BBIABUTATD
MPE/IOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTsI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOAYy pELICHHs 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBATH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
Npe3eHTALNNA U OCOOCHHOCTEH ayAUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISATH ILJIAH, AJITOPUTM PEILICHUS 3a/1a4d, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yibTaTa pelIeHUs
MaTeMaTUYECKOU 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LUEIH U YCIOBUSIM, OOBACHITh MIPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESTENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eAITEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Yy4eOHbIX 3aJady, NPUHUMATh Lelb COBMECTHOU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPTraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHIITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  YyYaCTHHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayIuTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEIIeHUH 331249 U TPOBEJACHUHN MaTEMAaTHUYECKUX PACCYKICHUN;

e TPUMCHATH aKCHOMBI CTEPEOMETPUHU M CICACTBUS W3 HUX TPH PEIICHUH
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOONHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
IPOCTPAHCTBE: MEXKAY MNPSMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU U
TUTOCKOCTBIO;

e CBOOOJHO OTIEPUPOBATH OHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJIaCCU(UKALUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMHU, CBA3AHHBIMU C  CEUCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPAJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOWUTH CEUYECHHS]I MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IIJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBIL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JO0KA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMYUH, TPUMEHSSI U3BECTHBIE METOIbI TPU
pelIeHM MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WU BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IMPUMEHATH MPOCTEUIINE NPOrpAMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HWHTEPIPETUPOBATH HHGOOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTEkKax U PUCYHKAX;

e IMPUMEHATH TIOJYyYCHHbIC 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIEC MOHSTHUS B
mpolecce IMOMCKAa  pelIeHUusT MaTeMaTHU4ecKu  CcPOpMYyJIHMPOBAHHON
npo0JsieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM IT'€OMETPUUYECKUX BEJINYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOOJIHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOH U c(pepruyeckor TMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpAICHUS: IIWJIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJ1acCU(PUIIMPOBATh B3aUMHOE PACIIOJIOKeHUEe c(hephl U MITIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHHS,
O0OBEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BpPAIICHUS,
TEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMU, CBS3aHHBIMU C KOMOWHAIIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOIO0OHBIX TEN;

n300pakaTh u3y4daemble (UTYpBI, BBHINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATh W MPeoOpa3oBbIBATH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MIIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;
peraTh reOMETPUIECKUE 33/Ia4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMU, BEIYMCIICHUE PACCTOSTHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS MpH
MapaJyIeIbHOM ~ [EPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€PKAJIbHOMU
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs 0A00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHUS KOHYyca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSAIIME YEPE3 BEPILIUHY ), CEUEHUS L1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIE0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYecKkre (aKThl JI PEIICHHUS] CTEPEOMETPUUCCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOM (dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH IMOJy4YEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIM3UPOBATH
U OLCHUBATh pPEaJbHbIE CUTyallUH, MPUMEHSATH H3YyYECHHBIE MOHSTHSA,
TEOPEMBI, CBOICTBa B TMpPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBAHHON MPOOJIEMBI, MOACIUPOBATh peaNIbHbIC CUTyalluu Ha
A3bIKE TEOMETPUH, UCCIEA0BATh OCTPOECHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJINYUH,;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUSI FEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne i/ HaumeHoBaHMe Pa3ie/ioB H TeEM KosinuecTBo yacos JuekTponnbie (HppoBbIE)
) NPoOrpaMMmabl Bcero o0pa3oBaTejibHbIE Pecypchbl
1 BBenenue B ctepeoMeTpuio 23
9 B3anmHOe pacnoyioxKeHue NpsIMbIX B 6
IIPOCTPAHCTBE
[Tapa/utenbHOCTh MPSMBIX U IIOCKOCTEH B
3 P P 8 http://www.exponenta.ru
POCTPAHCTBE
Ilepne oc .
4 PHCHARIYIEPHOCTS HPAMBIX H 25 http://www.it-n.ru
IUIOCKOCTEH B IIPOCTPAHCTBE
5 VTIIBl U paccTOSHUS 16 http://www.it-n.ru
6 MHororpaHHUKH 7 http://www.exponenta.ru
7 BekTophI B IpocTpaHCTBE 12 http://www.it-n.ru
8 [ToBTOpenue, o6o0IIEeHNE U 5
CHCTEMATH3AIUSI 3HAHHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102




11 KJIACC

No /i HaumeHnoBaHue pa3/aesioB U TeM KoauyecrBo 4yacos DJIeKTpoHHbBbIE (I (PPOBbBIE)
B NpoOrpamMmbl Bceero o0pa3oBaTebHbIE PECYPChI
1 AHanmuTHYeCKas TeOMETPHS 15 http://www.it-n.ru
5 [ToBTOpeHUE, 06001ICHNE 1 15
CHCTEMAaTH3aINsI 3HaHUHM
O06BEM MHOTOIpaHHUKA 17 http://www.exponenta.ru
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 00BEMBI 9
KPYTJBIX TEJ
6 JIBrkeHus 5
7 IToBTOpEeHME, 0000IIEHNE 1 17
CHCTEMAaTH3aINsI 3HaHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE IIJIOCKOCTH, MapaljIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 4acoB

Bcero

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/IbHbIE pecypChl

[ToHsATHS CTEpeOMeTpHH: TOUKa, IpsiMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUs HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[TonsATus: nepecekaromuecs MIOCKOCTH,
nepeceKaroIuecs npsimas v MIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

[TonsiTHs: mepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHUKH, U300paKEHUE
MPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBBIS
CIIEJICTBUS U3 HUX

http://www.exponenta.ru



10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CrocoOsbl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPAMBIX U TJIOCKOCTEH

N300pakenne ceueHuil nmupaMuapl, Kyoa u
MIPHU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH LBETAMH

N300paxkeHne ceueHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMH [BETAMH

N300paxenune ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJIyYEHHBIX IUIOCKOCTe!. PackparmBanue
MIOCTPOSHHBIX CEUEHHH Pa3HBIMH LIBETAMH

N300pakeHue ceueHuil mupaMupl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX
pEbpa. N3obpaskeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

Merton cnesoB AJist MOCTPOSHUS CeUSHU

http://www.it-n.ru

http://www.it-n.ru

http://www.it-n.ru



15

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHn NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa nepeceyeHril MPSIMbIX U
IUIOCKOCTEN

[Toctpoenue ceuenuii B mupamu/ie, Kyoe mo
Tpé€M Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceveHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [lono0Oue
TPEYrOAbHUKOB

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4yepTexkax. Mcropus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

Kontposbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxeHue npsiMbIx B
npoctpancTBe. CKpeuBaronecs npsmele.
[Ipu3Haku CKpEIIUBAIOIINXCS MPSMBIX.
[TapaniensHble MpsiMbIe B TPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuiebHON
JTAHHOM NPSMOU, TPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAICH Ha JaHHOM
npsMoii. Jlemma o mepecedeHum
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o

TpEX MmapauIenbHBIX IPSIMBIX. Teopema o
CKPEIMBAIOIINXCSI IPSMBIX

http://www.exponenta.ru

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUSI.
N3o06paxkenune pazHbIX Guryp B
napajuieIbHON NPOEKINH

http://www.exponenta.ru

28

[enTpansHas npoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEXy IPSIMbIMU

29

30

3agaun Ha JOKA3aTeIbCTBO U UCCIIEIOBaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[ToHsATHS: MapaIeNbHOCT MPSIMOU U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.




31

32

CaolicTBa napajuieIbHOCTH IPSIMOM U
IIJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TIOCKOCTEH B
MIPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YePTEkKe U
napajuieNbHOTO APYTroii mpsiMoii. Pacuér
OTHOIIICHHUH

33

[TapannensHas MpoeKusi, IPUMEHEHUE IS
IIOCTPOEHHUSI CEUEHUH KyOa U
napajenenumnena. CBoicTra
napajuieJieuIe1a ¥ Ipu3Mbl

http://www.exponenta.ru

34

35

36

37

[TapannensHbie muockoctu. [pusnaku
MapajuIeIbHOCTU JBYX IUIOCKOCTEM

Teopema 0 napauIeIbBHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJISIHIefI
4yepe3 TOUKY, HE MPUHAJICKAILYIO TaHHON
IIJIOCKOCTH U CJICICTBHUA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECEUECHHUS IIPU
MEPECCUCHUH JIBYX IMapalJICJIbHBIX
IIJIOCKOCTEN TpeTben

CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX NMPSAMBIX,
3aKJIFOUYEHHBIX MEX]y MMapajlIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOI ¢
JBYMsI TapaJIIEIbHBIMU JIOCKOCTSIMH

http://www.exponenta.ru




[ToBTopenue: Teopema ITudaropa Ha

38
IIJIOCKOCTH
39 [ToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYT'OJIBHOTO TPEYTOJIbHUKA
40 CoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
rapaijienenuiena
41 Boruncnenue IMH OTpe3KOB B KyOe 1
IPSIMOYTOJIBHOM I1apajuleiIeuIe e
[lepneHuKyIApHOCTD MPSMOU U
42 ILUIOCKOCTH. [Ipu3HaK neprneHauKyaIspHOCTH http://www.it-n.ru
MPsIMOM U MJIOCKOCTH
[lepneH MKy IAPHOCTD NPSMOM U
43 IJI0CKOCTH. [IpHU3HaK nepneHuKyIsspHOCTH
MPsIMOM U MJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U
44 €AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH
45 [1110CKOCTH M MEPIIEHIUKYIIIPHBIE UM hittp:/AVWW.it-n.ru
MIPSIMBIE B MHOTOI'PAaHHHUKAX
46 [1110CKOCTH ¥ MEPIIEHIUKYIIIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX
47 [Iepnennukynsap u HaknoHHasd. [loctpoenne hittp:/AVWW.it-n.ru
MEPIEHIUKYISIPA U3 TOUYKH Ha IPSIMYIO
48 Ilepnennukymnsap u HaknoHHasd. [loctpoenue
MEPIEHIUKYIISIPA U3 TOYKH HA MPAMYIO
49 Teopema o Tpéx nepneHAUKYIApax (mpsmast hittp:/AVWW.it-n.ru

u oOpaTHast)



Teopema o Tpéx nepneHAUKyIsIpax (mpsmas

>0 u obpaTHast)
51 VYron Mexay CKpEeIUBAOIIUMHUCS PSIMBIMU
52 [Touck neprneHauKyJISpHBIX MPSMBIX C
IIOMOUIBIO NEPIIEHIUKYJIIPHBIX MJIOCKOCTEN
53 OpTOroHaabHOE MPOEKTUPOBAHHE http://www.it-n.ru
[TocTpoenue ceueHuii Kyoa, IpU3MBI,
54 HPAaBUIILHON MTUPAMHIBI C TOMOIIBIO http://www.it-n.ru
OpPTOTOHAJILHOM NMPOEKINU
[TocTpoenue ceueHuii Kyoa, IpU3MBI,
55 MPaBUIILHON MUPAMHJIBI C TTOMOIIBIO
OPTOTOHAJIBLHOM MPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
56 miockocTH. [Imockoctu cummerpuii B http://www.it-n.ru
MHOTOTpaHHUKAX
57 [Ipu3Hak NepneHuKyISIpHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU
58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH 0 MIIOCKOCTH
59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAacCTOSTHUM OT TOYKH 0 MIIOCKOCTH
CriocoObl OIyCTHTb MEPIEHAUKYIISPHL:
60 CUMMETpHUS, CIABUT TOUKHU IO NapalJIeIbHON
IpsAMOI
61 CnaBur o HenapauieIbHOW MpsiIMOH,

HU3MCHCHUC paCCTO}IHI/Iﬁ



62

63

64

Kontponbnas padota "B3anmuoe
PacCIIONIOKEHUE MPSMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yroa MKy MPSMBbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJbHUKE, TEOpeMa
KOCHUHYCOB

[ToBTOpEHME: Yroa MEKIY

CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/ILIGCKI/IC MCTO/JbI BEIYUCIICHUSA YyIJIa
MCXKAY NPSAMBIMHA B MHOTI'OI'PAHHHUKAX

66

67

JiByrpansblii yroia. CBOMCTBO JIMHEWHBIX
YIJIOB JBYT'PAHHOIO yTila
IlepnenqukynspHele mockoctu. CBoiicTBa
B3aUMHO IEPIECHAUKYIIAPHBIX IIIIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOKN
IIEpPECEYEHMS IBYX IIJIOCKOCTEN
NIEPIEHIUKYIISIPHBIX TPEThEN TUNIOCKOCTH

69

[IpsimoyronbHBIN Napasienenunes; Kyo;
MU3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuleJIenune1a

70

71

Teopema 0 tMaroHany NPSMOYTOIBHOTO
napajJiesIenuIes1a U ClIeJCTBUE U3 Heé
CrepeoMeTpHuuecKre U NPUKIAIHBIE 3aJa4H,

CB3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MpsAMBIX U IJIIOCKOCTH




72

73

74

HOBTOpeHI/IGZ CKpCHIMBAIOIIUECA IIPAMBIC,
napaJijiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIMBAOIINXCS MPSAMBIX, PACCTOSIHHUE
MEX/1y CKPELIUBAIOIIUMUCS IPSIMBIMHU B
MPOCTBIX CUTYALMIX

Paccrosaune ot ToukHn J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Brruucnenue paccTosHuA MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHIUKYIISIPHON IITIOCKOCTH

76

77

78

TpéxrpaHHblll yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTIO yIJIa

DneMeHTHI CPepUuIecKoil TeOMEeTPHH:
reojie3nYecKue JIMHUYU Ha 3emiie

KonrtponbHast pabota "Yrisl u paccTostHUS"

79

80

81

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U
€ro 3JeMeHTH!"

[Iupamupa. Buasl nupamua. [IpasunsHas
nupamuaa

[Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHasg npuszma

http://www.exponenta.ru

82

[IpsiMolt napannenenunen, NpsMOyTroIbHBIA
napajuiesienumnesn, Kyo

http://www.exponenta.ru




Brinykibeie MHOTOrpanHuku. Teopema

83 . 1 http://www.exponenta.ru
Ditnepa
Brinykibeie MHOrOrpanuuku. Teopema

84 DOiinepa. [IpaBrIIbHBIC U TIOJIYITPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHuororpanHUKH" 1

86 [ToHsATHE BEeKTOpA HA IJIOCKOCTHU U B 1 hittp:/AWWW.it-n.ru
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuio mapamnenenurena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1

o1 Pasnoxenue BexkTopa 1o 6a31z1c3v/ TPEX 1 hittp://AWWW.it-n.ru
BEKTOPOB, HE JISKAIUX B OAHOH IJIOCKOCTH

92 CkasipHOe MTPOM3BEICHHIE 1 http://www.it-n.ru

93 Brruncnenue yria Mexay BEeKTOpaMu B 1 hittp:/AWWW.it-n.ru
MIPOCTPAHCTBE

94 IIpocreimme 3a1auu ¢ BEKTOPaMH 1

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

96 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1

97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

98 O060061IeHre U cucTeMaTu3alus 3HaHU! 1

99 O06o0mieHne M cucTeMaTu3aIys 3HaHUH 1

100 HToroBasi KOHTpOJIbHASA paboTa 1

101 Hrorosast koHTpopHAs paboTa 1

102 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KJIACC

KoaudecTBO 4acoB

DJIeKTpPOHHbIe NN (ppoBbIE

Ne i/ Tema ypoka
Bcero o0pa3oBaTe/bHbIE Pecypchl
1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkassspHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpeHuEe TeMsbl "Bhrunciaenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHcTBe"
4 [ToBTOpEeHUE TeMbI "YpaBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3Kax
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BeKTOpHOE TIPOM3BEIECHHE 1 http://www.exponenta.ru
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IIPOrpaMMHUPOBAaHHE
AHaJIUTUYECKUE METOABI pacyéra yria
10 1 http://www.exponenta.ru
MeX/1y NPSIMbIMH B MHOT'OTPaHHUKaX
1 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEX/1y TJIOCKOCTSIMH B MHOTOI'paHHUKAX
12 @dopmysia pacCTOSHUSL OT TOUKH J10 1

IIJIOCKOCTH B KOOpAWHATaX



Haxoxnenue paccTossHUM OT TOUKH J0

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOUKHU 710
IIJIOCKOCTH B IPABUJIBHOW NMUPaMHUJIE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHrst MHOTOTPAHHUKOB: CTAH/IAPTHHIE
MHOT'OTpaHHUKH

17 CeueHrss MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJIOCKOCTEMN

19 [TapanienpHble NpsSIMbIE U MIJIOCKOCTH:
rapajuieJbHbIe CEYEHUS

20 [TapanyienpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU

21 [TapannensHbIe TPSIMBIE U TIIIOCKOCTH: YTJIIbI
MEXy CKPEIIUBAOIUMUCS MPSIMBIMU
[lepnenaukynsipHbIe MPSAMBIE U INIOCKOCTH:

29 CTaHAAapTHbBIE NAPbl MEPIEHIUKYISAPHBIX
MIJIOCKOCTEH U MPSAMBIX, CAMMETPUH
MHOTOTPaHHUKOB

23 [lepnenaukynsipHbIEe MPSAMBIE U TNIOCKOCTH:
Teopema O TpeX MeprneHIuKyIspax

24 [TepnenguKysipHBIC IPSMBIE U TUIOCKOCTH:

BBIYUCJICHUSA JJJIMH B MHOI'OI'PpaHHUKAaxX



25

26

27

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOIAEH, COOOpasKeHUs
no00us
[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(hopMyJIBI 1S TUTOMIACH, COOOpaKEeHUS
noxoous
[ToBTOpEHME: MIIOIMIAN MHOTOYTOJIbHUKOB,
(hopMyITBI IS TUTOMIACH, COOOpaKEeHUS
noxoous

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKCHHUSI TOT00MS

29

30

31

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKCHHSI TOT00MS
Konrtponsnas padota "[loBTopenue:

MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaiesnenumnena

32

33

34

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; O TPUCEKIUH yria
CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
00BEMOM MPSMOYTOIBHOTO
napaJulesenuesaa

[TpuknaaHble 3a1a4u, CBSI3aHHbIE C

BBIYHCIICHHEM 00bEMa OpsAMOYTOJIbHOT'O
Hapajiiejacnuicaa




35

O06BEM IPSIMOI TPU3MBI

CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C

3 BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI

37 [Tpuknaanble 3a7a4u, CBSI3aHHbBIE C 00bEMOM
IIPSIMOY IIPU3MBI
Boruncnenue 00bEMOB Tel ¢ TOMOIIBIO

38 onpenenéHHoro uHaTerpaia. OobéM
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHHE
00BEMOB MHUPAMHUJ C OOIIMM yTIIOM

41 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BEMOB MHUPaMHU/ C OOIIMM YTIIOM

42 CrepeoMeTpHUUECKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
o0BEMaMK MUPaMUIbL
[Tpuknanueie 3ana4yn mo Teme "OOBEMBI

44 Ten", CBA3aHHEIE ¢ 00HEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM MTUPAMUJIBI

46 [Ipumenenue o0bEMOB. Borunicienue
paccTosiHus A0 IIOCKOCTH

47 Kontponbras padota "O0BbEM

MHOT'OrpaHHHUKa"




LII/IJ'II/IHI[pI/I‘ICCKaﬂ IOBEPXHOCTD,

48 00pa3yroIIne UIHHIPHIECKON
[IOBEPXHOCTHU

49 Huwmaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konnueckasi moBepxHOCTh, 00pa3yromye
KoHU4eckoi nosepxHoctu. Konyc

51 Ceuenue KoHyca IJIOCKOCTBIO,
napajuiebHOM MII0CKOCTU OCHOBAHUS

52 YceuéHnsblil konyc. M300paxeHne KOHyCOB
U yCeYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOU
MIOBEPXHOCTU KOHYCa

54 [Tnomans 60KO0BOM MOBEPXHOCTH U MOJHOM
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKkue 3aaun Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUYEHUI WINHJPA, KOHYyCa
CrepeomeTpuueckue 3aa4 Ha

56 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUYECHUI WINHIPA, KOHYyCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
LMIMHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
UUAITUHAPOM

59 Cdepa u map




60

61

62

[epeceuenue cdepbl 1 M1apa ¢ MIOCKOCTHIO.
Kacanue mrapa u cepsr mnockoctsro. Bun u
n300pakeHue mapa
[epeceuenue cdepbl 1 M1apa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdeps miockocteo. Bua n
n300pakeHHE mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMmeTpryecKHe 3a1aun Ha
JI0KA3aTEJIbCTBO U BEIYMCICHHUE, CBI3aHHbIE
co cepoii u mapom, MOCTPOCHUEM UX
CEYEHHUM MIOCKOCTHIO

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co ctepoii u mapoM, TOCTPOCHUEM UX
CEYEeHMI TIOCKOCThIO

[Ipuknagueie 3a1aun, cBsI3aHHbIE CO chepoit
U I1apoM

67

68

69

[ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHBIe
nmoxoous

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OrpaHHUKOB

3anauu o teme "Tena u MOBEPXHOCTH
BpaiieHus"

70

3anaun o teme "Tena v MOBEPXHOCTH
BpateHus"




71

72

KontponbHas padota "Tena u moBepxXHOCTH
BpauieHus"

06bem mummHapa. Teopema 00 00bEMe
MPSIMOTO LIJIMHJIpA

73

74

75

Brrurcnenue 00bEMOB TEN ¢ TOMOIIIBIO
onpeaenénHoro uarerpana. O0bpéM KoHyca

[Tnomaayn 60KOBOW ¥ MOTHOM MOBEPXHOCTH
KOHYyca

CTepeOMeTpI/I‘{eCKI/Ie 3aJa4u, CBA3aHHBIC C
BBIYHMCIECHHEM 00HEMOB HNUINHApPA, KOHYCa

76

7

78

79

[Ipuknagueie 3agaun 1o teme "OOBbEMBI U
TIJIOINAIM TTOBEpXHOCTEN Ten"

O06béM 11apa u mapoBoro cekropa. Teopema
00 00béme mapa. [nomans chepsl.
CrepeoMeTpHUyecKHe 3ajauu, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB T1apa, IMIapoOBOTO
CerMEHTa M IapOBOT0 CEKTOPA

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
momaasio cgepbl. COOTHOIEHUS MEXKTY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeomeTpruecKue 3aa4u, CBsI3aHHbBIC C
BBIUHCIIEHHEM 00BEMOB TeJI U IUIOMAIEN
MTOBEPXHOCTEN




80

81

Kontponbnas padota "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TN
JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.

JIBrokeHus u paBeHCTBO (uryp. O0mue
CBOICTBA IABHKEHUI

82

Buael n1BukeHuMil: napajuiesbHbIN NEPEHOC,
LEHTPAJIbHASL CAMMETPUS, 3epKajbHAs
CUMMETpHUSI, TOBOPOT BOKPYT MPSIMOMH

83

84

85

[IpeobpazoBanus momoowus. [Ipsmas u chepa
Ditnepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS

Kontponbnas padota "Bekrops! B
npoctpaHcTae"

86

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucremarusanus 3HaHui: "[lapamiensHOCTh
MPSIMBIX U TJTIOCKOCTEHN B TpocTpaHcTBE"

87

88

89

Oo6o06uaromiee noropeHue 11 noHATH U
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npocrpaHcree”

O6o06muaromiee nopropeHue 11 noHATHH U
MeToA0B Kypca reomerpun 10—11 xnaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
pocTpaHcTBe"

O6o06maromiee nosropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,




90

91

cucreMaruszanus 3HaHui: "O0beM
MHOrorpaHHuka"

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOrpaHHuKa"

Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucrteMarusanus 3gaguii: "Ilnomanun
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX Tet"

92

Oo6o6maromee nmoBTopenue 11 nmoHsTHH U
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucrteMarusanus 3gaguii: "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Tet"

93
94

HroroBast KOHTpOJIbHASA paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpenue, 0600IIEHNE U
cUcTeMaTu3alus 3HaHUI

96

97

98

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUN KaK
HAayKHu u eé POJIb B pa3BUTHUHU COBPEMECHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B pPa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUA

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B pa3BUTHUH COBPEMEHHBIX
WH)XEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI



99

100

101

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ PoJib B Pa3BUTHUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B Pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOT U

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKu U €€ poJib B pa3BUTUHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHIA

102

Hcropus pa3sBUTHS CTEPEOMETPUM KAK
HayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Marematuka: airedpa 1 HadaJla MaTeMaTHIECKOTO aHalln3a, reoMeTpus. Anredpa
¥ Hayaja MaTeMaTudeckoro ananmsa, 10-11 kmacchl, 6a30BbIN U yTITyOJICHHBIH
ypoBuu. [II.A. Anumos, FO.M. Konarun, M.B.Tkauésa, H.E.®Enoposa,

M.U.1la6ynuH, Mocksa "IIpocsemienue.»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

b.I'. 3uB. lunaktnueckue Mmarepuaisl no reomerpun 115 10 knacca. Mockaa.
[Ipocsemenne.2007 - b.I'. 3uB. JlugakTnueckue MaTepralibl N0 T€OMETPUN IS
11 xknacca. Mocksa. [Ipocemenne.2011r. - C.M. Caaksn, B.®. byTty30B.
N3yuenne reometpun B 10-11 knaccax. Kuura nns yuurens. Mocksa.
[Tpoceemenne.2007 - B.A. Slposenko [loypounbie pa3paboTKy IO T€OMETPUH.
HudbdepenuupoBannsiii moaxon, 10 kimacc. Mocksa. «BAKO». 2009 - B.A.
SAposenxko Iloypounsie pazpabotku o reometpun. uddepeHurpoBaHHbIii
noaxon, 11 knacc. MockBa. «BAKO». 2012 23 - E.M. PabunoBuu MartemaTHka.
3anaun Ha roToBbIX yepTexkax. ['eomerpus. 10-11 knaccel. MockBa. MJIEKCA.
2008 - A.I1. Epmosa, B.B. T'ono6opoasko. MatemaTuka. Y CTHBIE POBEPOUYHBIC

u 3a4€THbIe pa0boThl. Y cTHast reometpusi. 10-11 kmaccel. Mocksa. MJIEKCA.

2005



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «kEnrHOE OKHO J1OCTyMa K 00pa30BaTEIbHBIM PECYPCAM»-
http://windows.edu.ru/

2. «Enunas xoyekius udpoBhIX 00pa3oBaTeNIbHBIX pecypcoBy - http://school-
collection.edu.ru/

3. «DenepanbHbIA HEHTP HHPOPMAIIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOBY -

http://fcior.edu.ru/

http://eor.edu.ru

Oo0pazoBatenbHbIe IHTEpHET-TOPTAIBI

1. Caiit MunucrepctBa oOpa3oBanus u Hayku P® http://www.mon.gov.ru

2. Caiit Poco6pasosanwus http://www.ed.gov.ru

3. ®enepanbHbiil moptan «Poccuiickoe odpazoBanue» http://www.edu.ru

4. Poccuiickuii o0pa3oBarenbHbIi moptan http://www.school.edu.ru

5. Karanor y4eOHbIX U3AaHU, SIEKTPOHHOTO 000PYA0BAHMS U SJIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYpCoB JjIs 00I1ero oopazosanus http://www.ndce.edu.ru
6. llIxomsHbIH mopTan http://www.portalschool.ru

7. ®enepanbublii moptan «THGOpMaImOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIIOTUH B
obpazoBarum»http://www.ict.edu.ru

8. Poccuiickuii mopTan OTKpeITOro oopaszosanus http://www.opennet.edu.ru

9. ITopran Math.ru: OubnuroTeka, MearaTeKa, OJUMITHA/bI, 3a/1a4H, HAYIHbIC



IIKOJIBI, ICTOpHs MaTematuku http://www.math.ru

10. I'azera «Marematuka» M3narensckuit Jlom «IlepBoe ceHTAOPs
http://www.math.1september.ru

11. MaremaTuka B IKOJIE€ — KOHCYJIbTALTMOHHBIN LIEHTP
http://www.school.msu.ru

12. Untepl'Y.ru — MHTepHeT-rocyaapcTBo yuurenei http://www.intergu.ru
13. Cetb TBOpUECKHUX yuuTenen http://www.it-n.ru

14. )Kypuan «Hayka u odpa3zoBanue» http://www.edu.rin.ru

15. MexnaynapoHas acconuanus «Pa3suBatoniee ooyuenue» - MAPO
WWW.maro.newmail.ru

16. Caiit LlenTpa cucremHo-aestenbHocTHOM niegaroruku «l1lkoma 2000...»
www.sch2000.ru

17. Caiit obpazoBatenbHoii cuctembl «IlIkoma 2100» www.school2100.ru
18. CaiiT u3natensctBa «Benrana-I'pad www.vgf.ru

19. Caiit uznatenbcTBa «AkagemMkHura/Yueonuk Www.akademkniga.ru
20. Caiit u3narenbctBa «JIpoda» www.drofa.ru

21. OtkpeITHIH KOJIeK: MaTtemartuka http://college.ru/matematika/

22. EI'D matemaruka: http://www.uztest.ru/

23. MaremaTtuueckuie >TioasL: http://www.etudes.ru/

24. Marematuka. Kommerorep. O6pazoBanue. http://www.mce.su/

25. KBAHT: http://www.kvant.info/



26. Obpa3oBaTtenbHbI MaTeMaTUYECKU callT EXponenta.ru:
http://www.exponenta.ru/
27. OnuMmnuaapl 1 KOHKYPCHI TT0 MaTEMATUKE ISl IIIKOJILHUKOB

http://www.bashmakov.ru

28. Bcepoccwuiickast oJuMIIHaIa MIKOJFHUKOB IO MaTEMaTHKE
https://olimpiada.ru/

29. 3agauHuK JUTS OATOTOBKH K OJIMMITHAIaM TI0 MaTEMaTHKE
http://math.rusolymp.ru

30. 3anumatenbHas MaTeMaTHKa — OJIMMITHABI, UTPBI, KOHKYPCHI 10
MaTeMaTHKe JJIs IKOoIbHUKOB http://tasks.ceemat.ru

31. MaremaTnyeckue OIUMIINAAGI I [IKOJIHbHUKOB
http://www.math-on-line.com

32. MareMaTH4eCKHE OJIMMITHA]IBI M OJTUMITHATHBIC 3a/1a91
http://www.olimpiada.ru

33. MexayHapoaHblii MaTeMaTHdeckuii KoHKypc «Kenrypy» http://www.zaba.ru
34. Iudposoii oOpazoBaTenbHbIN pecypc s mkon «AKmacey
https://www.yaklass.ru

35. [{udposoit 00pa3oBaTeNbHbIH pecypc A mKkosr «SKysmarty
https://skysmart.ru/

36. OOpa3zoBaTeNbHBIN TOPTAT IJIS MOATOTOBKU K K3aMEHAM

https://ege.sdamgia.ru/



37. udporas odbpazoarenbHas cpena: MudopmMamoHHO-KOMMYHUKAITMOHHAS

wiatopma «Chepym» https://sferum.ru
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