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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, POPMHUPYEMOE MPU U3yUYEHUHU 00YUaAIOIIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 3374 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JauyaMu Kypca T€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  TOHATUAMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAaMHU J0Ka3aTebCTB M alTOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00O0CHOBaHUHU MaTEeMAaTHYECKUX YTBEPKIIEHUH U POJIM aKCUOMATHKHU B TIPOBEICHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YUEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBisitoTcs:  «lIpsMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJEpPKaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSAM, HO U Mo rojgaM oOydenus. ConepxaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPATHO. TO MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00YyYaIOIIUXCs, PaCIIUpAS U YIIIyOssis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBJISAIoNIeH yueOHOro npeamera «MareMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wuzyuenue yuebHoro kypca «l'eomeTpusi» Ha YIIyOJIEHHOM YPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPSAMBIX U INIOCKOCTEW B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajjiesbHON MPOEKUUU. YTJIbI C COHANPABIEHHBIMU CTOPOHAMH, YroOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpToroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB JUUI TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha IOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, NpaBUibHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOIDAHHUKM: NPABUJIbHAs NpPHU3Ma W IIpAaBWJIbHAsA IMpaMHUAa,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W MOJHOM IMOBEPXHOCTU NPSIMOW IPU3MBL,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B MPAaBWIBHOM MHOTOIPDAaHHHUKE: CUMMETPHUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABICHHBIE U IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. lIpU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass TTOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxxkenue cepbl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa U I1apoBOTO
CErMEHTA.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnmcaHHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAah chephl U €€ JacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUSI: CEUYEHHUS LUIIMHIpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpAMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PEILICHUN T'€OMETPUUECKUX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CUMMETpUS, 3€pKajbHasi CUMMETPHs, ITOBOPOT BOKPYI MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKOMN MO3UIIMHA 00YUYaIOIIET0oCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBIICHHUHA, MPOICAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHH C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUWSA, dTUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAaKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHHIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJIEIOBATEILCKYIO JIEATCTLHOCTh HHANBUAYATLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITH U XapPAKTEPU30BATh CYIICCTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeJieSICHUs TIOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuPuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BEIOWpATh CMOCO0 pemieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanbOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MIPOTHBOpEYHE,  MpolieMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMIpOLlecca, a TakKKE BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh PabOThI M1 KOOPAUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOTOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTh CEUEHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pElIeHHH MaTeMaTHYeCKUX 3ajad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIlIMEe NpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0JieMbl, MOJEIUPOBATh PEAIbHBIE CUTyallUM Ha S3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (PyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO ceprl, chepa, BIUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4i Ha BRIYUCIICHHUE YTIIOB MEKY MPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSMHU, CBS3AHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Moa00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
IPUMEHEHUS 33JIaHbl B IBHOW U HESIBHOU (hopMme;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

IPUMEHSATH IMOTYYCHHBIE 3HAHUS Ha PAKTUKE: CPABHUBATH, aHATTN3UPOBATH
U OIICHUBATh pEAIbHbIC CHUTYallMHM, MPUMEHATh W3YyYEHHBIC TMOHSITHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
S3BIKE TEOMETPHUH, UCCIEA0BATh MMOCTPOECHHBIE MOJIENIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecTBo 4acos

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIC Pecypchl
padoTshI
1 BBeneHue B ctepeoMeTpuio 23 1 https://resh.edu.ru/collection/
2 Baanuioe pacrofoiKeH e MpMbIX b 6 1 https://resh.edu.ru/collection/
MIPOCTPAHCTBE
3 [TapamienpHOCTH IPSIMBIX U IJIOCKOCTEW B 3 https://resh.edu.ru/collection/
MIPOCTPAHCTBE
4 [lepneHUKyYISIPHOCTD MPSAMBIX U o5 https://resh.edu.ru/collection/
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VTJIBI 1 paCCTOSTHUS 16 1 https://resh.edu.ru/collection/
6 MHOTOrpaHHHKH 7 1 https://resh.edu.ru/collection/
7 BeKTOpHI B IPOCTPAHCTBE 12 https://resh.edu.ru/collection/
8 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3allus 5 ) https://resh.edu.ru/collection/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6



https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

dueKkTpoHHbIe (LM (pPOBbLIE)

Ne ni/n
NporpaMmabl Bcero Konrpoaripie o0pa3oBaTe/ibHbIE PeCypChl
padoTshI
1 AHATITHYECKAs TEOMETpHSL 15 1 https://resh.edu.ru/collection/
5 [ToBTOpEeHME, 0000IIEHNE U 15 1 https://resh.edu.ru/collection/
cucreMaTrui3anuia 3HaHPII>i
3 O6BEM MHOTOrPAHHUKA 17 1 https://resh.edu.ru/collection/
4 Tena Bpamenns 24 1 https://resh.edu.ru/collection/
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 https://resh.edu.ru/collection/
prrJ'H:IX TCJI
6 JBHOKEHHST 5 1 https://resh.edu.ru/collection/
7 [ToBTOpenue, 0600IIEHNE U 17 ) https://resh.edu.ru/collection/
CHCTEMaTH3aINsI 3HAaHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 8



https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/
https://resh.edu.ru/collection/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/ Tema ypoka

KoanyecTBo 4acos

Bcero

KonTtpoabsHubie padoTsl

OcHoBHBIE TpaBUIIa N300pAKEHUS HA PUCYHKE
1 IJIOCKOCTH, MAapaJIJIENIbHBIX MPSMBIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[ToHsATHS cTepeoMeTpUH: TOUKa, psimas,
IJIOCKOCTh, MpocTpaHCcTBO. OCHOBHBIE NpaBuia
2 n300pakeHNs Ha pUCYHKE TUIOCKOCTH,
NapajuIeNbHbIX IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsaTus: nepecekaroumecs MmIOCKOCTH,

3 nepeceKarommecs npsimasi ¥ IiIocKoCTh;
HOJIyIIPOCTPAHCTBO

[TonsaTHA: MEpeceKaroIuecs MIOCKOCTH,

4 IepeceKaroImecs npsmas 1 II0CKOCTb;
MIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE MPOCTEUIITUX
5 IIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
6 MIPOCTPAHCTBEHHBIX (DPUTYP, HECYILIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMETPHUU U IICPBLIC CIICACTBHA U3

HHUX




AXCUOMBI CTCPCOMCTPHHU U IICPBLIC CIICACTBHA U3
HHUX

AKCHOMEI CTCPCOMCTPHHU U IICPBBIC CIICACTBHA U3
HuX. CriocoObl 3aaHust IPSIMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HAUEHUS TPSIMBIX U
IJIOCKOCTEMN

10

N300paxkeHne ceueHUil MUPaMuibl, Ky0a U MPU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpaxkenue
MePECeUCHUS MOYUCHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN PA3HBIMU
IBETaMH

11

N3o006paxkeHne ceyeHuit mupamMuabl, Kyoa v MpU3MBI,
KOTOpBIE MMPOXOJAT Yepe3 ux péopa. M3obpaxenne
IepeceyeHus MOJYyUEHHBIX MIIOCKOCTEH.
PackpamimBaHue oCTPOEHHBIX CEYEHUH pa3HbIMU
LBETaMU

12

N3o06paxkeHne cedyeHuit mupamMuabl, Ky0a v MpU3MBI,
KOTOpBIE TPOXOIT uepe3 ux péopa. Mzobpaxkenue
MepeceyeHMs TOTYyICHHBIX TIOCKOCTEH.
PackpammBanne NoCTpOEHHBIX CEYEHUN pa3HBIMU
IBETaAaMH

13

N300paxenune ceueHnil nupamuabl, Kyoa 1 pu3Msl,
KOTOpBIE TPOXOIT uepe3 ux péopa. Mzobpaxkenue
nepeceyeHus MOJyYEHHBIX MIIOCKOCTEH.
PackpammiBanne MOCTPOCHHBIX CEYCHUI Pa3HBIMH
[[BETAMHU

14

15

Merton cnesoB it MOCTPOSHUS CeUEHUM

Mertoa cnenoB aist nocTpoeHus ceueHuid. CBoiicTBa
MepeceyeHn il MPSIMBIX U MIIOCKOCTEN




16

Meroa cnenoB aiis nocTpoeHus ceueHuid. CroiicTBa
MEePECEUCHUH MPSAMBIX U IIJIOCKOCTEH

17

18

19

[TocTpoenue ceuenuii B mupamue, Kyoe 1no Tpém
Toukam Ha péopax. Co3maHue BHIHOCHBIX YePTEKEH
U 3aIIUCh 111aroB IOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe no Tpém
Toukam Ha péOpax. Co3naHue BHIHOCHBIX YepTexe
Y 3aMKCh 11aroB NOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém

Toukam Ha péOpax. Co3maHue BHIHOCHBIX YepTeKel
U 3aIIUCh I1aroB MOCTPOCHUS

20

[TocTpoenue ceueHuii B mupamue, Kyoe 1mo Tpém
ToukaM Ha péOpax. CozlaHue BEIHOCHBIX YEepPTEkKe
U 3aIIUCh 111aroB IMOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue
TPEYrOJIBLHUKOB

22

23

[ToBropenue nmnanumerpun: Teopema MeHnenas.
PacueTsl B ceueHHsIX Ha BBIHOCHBIX YEpPTEkKaX.
Hctopus pa3BUTHS INTAHUMETPUU U CTEPEOMETPUN

KonTtponbHast pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

Bzanmuoe PaCIIOJIOKCHHE NIPAMBIX B IIPOCTPAHCTBE.
CerH_II/IBaIOH_II/ICCﬂ IpsAMBIC. HpI/I3HaKI/I
CKpCHIMBAOINXCA NPSAMBIX. HapaJIJICJIBHBIe
MpsAMBIC B IPOCTPAHCTBEC

25

Teopema o CylIeCTBOBAHUYU U €TUHCTBEHHOCTH
NPpAMON MapajuIeIbHOW TAaHHOU MPSIMOiA,




MPOXOASAIICH uepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kallen Ha TaHHO# npsiMoi. Jlemma o
MepPECCUCHUH MapAJIJICIBHBIX MPSIMBIX TIOCKOCTHIO

26

[TapannensHOCTB Tpex NpsMbIX. Teopema o TpEX
rapajuieNabHbIX OpsMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSAMBIX

27

28

29

[TapannensHoe npoektupoBanue. OCHOBHBIE
CBOICTBA MapajlICIbHOIO IPOCKTUPOBAHMUS.
N300pakenue pa3HbIX (GUTyp B HapaienbHON
MIPOEKITUH

IlenTpasibHas npoekuus. Yroji ¢ COHapaBIeHHbIMU
CTOpPOHAMHU. YTOJI MEXAY NPAMbIMU

3aaun Ha JOKa3aTeNbCTBO U HCCIIEI0BaHuE,
CBSI3aHHBIE C PACIIONOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHSA: MapaIIENbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTe. [[pu3Hak napanienbHOCTH MPSIMON U
mockocTH. CBOMCTBA MapayIeIbHOCTH NPSIMOU U
MIOCKOCTH

31

['eomeTpuueckue 3a1a4un Ha BEIYUCIIEHUE U
JI0Ka3aTeNIbCTBO, CBA3aHHBIE C MTAPAUIEIBHOCTHIO
MPSAMBIX U INIOCKOCTEN B TPOCTPAHCTBE

32

33

ITocTpoeHue ceuenus, MPOXOASAILETO Yepe3 JaHHYIO
IPSIMYIO Ha 4YEPTEKE U NapAJUIEIBbHOIO IPYron
npsMoi. Pacdy€r oTHOImEHMI

HapaHJ'ICJ'ILHaH MpocKIusd, MPUMCHCHUC IJIA
MMOCTPOCHUMA CedYeHUI Ky6a U ImapaJuieJICuIicaa.
CBoiicTBa napajjiejicnmIiic1a U Npru3mMabl




34

IMapannensuele wiockocty. [pusnaku
HapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema 0 napaJuIeIbHOCTH U €IUHCTBEHHOCTH
IIJIOCKOCTH, MPOXOJISIIEH Yepe3 TOUKY, HE
MIPUHAJUICHKAIYIO JaHHOM IMJIOCKOCTH U CJIEICTBHS
u3 Heé

36

37

38

CaolicTBa napajuielbHbIX IJIOCKOCTEH: O
MapajuieTbHOCTH NPSIMBIX NIEPECEUCHUS] TPU
MEePECCUCHUH IBYX MapaJlIeIbHBIX TIIOCKOCTEH
TpeTben

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00 OTpe3Kax
MapajuIeNbHBIX IPSIMbIX, 3aAKITIOUEHHBIX MEXKTY
MapajuieIbHBIMU TUIOCKOCTSMH; O NePECCYCHUN
MPSIMOM C IBYMsI MTapajuIeIbHBIMU TJIOCKOCTSIMU

[ToBTOpenue: Teopema [Tudaropa Ha rmiockoctu

39

[ToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO
TPEYroJIbHUKA

40

41

CBoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napaenenumnena

Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJIBHOM TapajieJenume e

42

[IepneHUKyYISPHOCTE NPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH

43

[lepneHUKyYISAPHOCTD MPSMOM U IIIIOCKOCTH.
[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U
IJIOCKOCTH




Teopema 0 CyIlIECTBOBAHUU U €IMHCTBEHHOCTH

44 IpsSIMOH, TPOXOIAIIEH Yepe3 TOUKY IPOCTPAaHCTBA U
NEePHEeHUKYIIPHON K TNIOCKOCTH

45 [T1ockoCTH ¥ EPICHUKYIISIPHBIC UM MIPSMBIC B
MHOTOTpaHHHKaX

46 [TiockocTr ¥ EepIeHAUKYIISPHBIE UM IPSMBIC B
MHOTOTpaHHHUKAX

47 [Tepnenaukynsp u HakiaoHHasA. [locTpoenne
NEePIEeHUKYIISAPA U3 TOUKU Ha IPAMYIO

48 [Mepnienaukysip 1 HakiIoHHasA. [locTpoeHue
NEPICHUKYIISPA U3 TOUKU Ha TPSAMYIO

49 Teopema o Tpéx nepnenauKyIspax (mpsmas u
oOpaTHas)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsamas u
oOpaTHas)

o1 VYroa Mexay CKpelrBaroIUMUACS MPSIMbIMU

59 [Touck meprneHIuKyISPHBIX TPSMBIX C TOMOIIBO
NEePIEHIUKYIISPHBIX IIOCKOCTEN

53 OproroHanbHOE MPOSKTUPOBAHNE

54 [TocTpoenue ceyeHnit Kyoa, MPU3MBI, TPABUIBLHOM
MUPaMHUIBI C TIOMOIIBIO OPTOTOHANBHON TMPOSKITHH

55 [TocTpoenue ceueHunit Kyoa, MPU3MBI, TPABUIBLHOM
MUPaMHIBI C TOMOIIBIO OPTOTOHAIBHON MPOSKIHH
CuMMeTpHs B IPOCTPAHCTBE OTHOCHTEIHLHO

56 iockocty. [ImockocTn cumMMeTpuid B
MHOTOTPaHHHKaX

57 [Tpu3Hak neprneH MKy ISpHOCTH TPSMOI 1

IIJIOCKOCTH KaK CJI€ACTBUC CUMMETPUU




IIpaBunbHBIE MHOTOTpaHHUKU. Pacd€r paccTostHUi

>8 OT TOYKH J0 IIJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€r paccTostHui
OT TOYKH JI0 IIJIOCKOCTH

60 CriocoObl OIyCTUTh NEPIEHANKYIIAPbI: CAMMETpPHS,
CZIBUI TOYKH I10 NTapaJIICIILHON NPIMOMI

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHHE
paccTosHu

62 KonTponbhas padota "B3aumHoe pacronoxeHue
MPSIMBIX U IJTIOCKOCTEN B TpocTpaHcTBe"
IToBTOpEHME: Yroa MeKay NpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64 [ToBTOpEHME: Yroa MEXAY CKPEINBAOIUMUCS
IIPSIMBIMU B IIPOCTPAHCTBE

65 I'eomeTprueckue MeTObl BEIUUCICHUS YIIIa MEXKTY
MPSIMBIMUA B MHOTOTpaHHHKaX

66 JIByrpanHbIil yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPAHHOI'O yIJa

67 [lepnennukynspHeie miockoctu. CBoiicTBa
B3alMHO NEPIEHIUKYJISPHBIX INIOCKOCTEN
[Ipu3Hak neprneHIuKyIIpHOCTH IIIOCKOCTEH;

68 TeopeMa o MPSIMOH TepecedeHns ABYX TNIOCKOCTEH
MEPIEeHIUKYJISIPHBIX TPEThEH TIOCKOCTH
[IpsiMoyroibHBIN Mapauienenunesn; Kyo;

69 U3MEpEHUS], CBOMCTBA IPSIMOYTOJIBHOTO

mapajjicjacnuicaa




TeopeMa 0 1MaroHany NpPsIMOYTrOJILHOTO

70 napajuleJIeIUIe a U CIECICTBUE U3 HEE
CrepeoMeTpuuecKre U NPUKIATHbIE 3aJa4H,

71 CBSA3aHHBIE CO B3aUMHBIM PACIIOIOKEHUEM IIPSMBIX
U TUIOCKOCTH
IloBTOpEHME: CKPEIUBAOIIUECS NPSMBIE,

72 IapajulelIbHbIE IIJIOCKOCTH B CTAaHJAPTHBIX
MHOTOTpaHHUKAX
[Tapa napaiesbHbIX IJIOCKOCTEN Ha

73 CKPEILMBAIOIINXCS NPSAMBIX, PACCTOSTHUE MEXIY
CKPEILMBAIOIIUMUCS IPSIMBIMU B IIPOCTBIX
CUTyaLUsAX

74 PaccrosiHMe OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IJIOCKOCTH
Beruncnenue paccTosHUA MEXKIY

75 CKPELIMBAIOIIMMHUCS IPSIMBIMH C IIOMOIIBIO
MEPIEeHIUKYISPHOM MII0CKOCTH
TpéxrpanHblii yroj, HEPaBEHCTBA JJIsl TPEXTPaHHBIX

76 yrioB. Teopema Ilugaropa, Teopembl KOCUHYCOB U
CHUHYCOB JUIs1 TPEXTPAHHOIO yrila

77 DneMeHTH! cpepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emile

78 KonTpomnbHas padota "Yrisl u paccrosHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHuK 1 €ro
3JEMEHTHI"

80 [Tupamuna. Buasl nupamuz. IpaBunbHas nupamuaa

81 [Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.

[IpaBunbHas npusma




[IpsiMolt napaienenunen, NpsMoyrobHbIA

82 1
napajuiesenumnes, Kyo
83 Brinyxiible MHOrorpanHuku. Teopema Oitiiepa 1
84 Brinykibsie MHOTOrpanHuKd. TeopeMa Diiepa. 1
[IpaBusIbHBIE U IOTYNPABUIBHBIE MHOTOTPAHHUKHU
85 KonrponsHas pabora "MHoOrorpaHHUKH" 1
86 [TonsTHE BEKTOpA HA MJIOCKOCTH U B IIPOCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamenenurena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
o1 Paznoxenne BeKTf)pa 1o 6a3ucy TpEéx BEKTOPOB, HE 1
JISKAIIUX B OJTHOM TIIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruncnenue yria Mexay BEKTOpamMu B 1
IIPOCTPAHCTBE
94 [Tpocreiimme 3a1aun ¢ BEKTOPaAMH 1
95 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1
96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
97 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o0mieHre M cucTeMaTu3aIys 3HaHUH 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 Hrorosast koHTpopHAs paboTa 1
102 O000111eHIE U CUCTEMATH3aIU 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema ypoka
Bcero KonTtpoabHbie padoTsl

1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa Ha 1
IJIOCKOCTH U B IPOCTpaHcTBe"

5 [ToBTOopenue Tembl "CkansipHoe IpoU3BeACHUE 1
BEKTOPORB"

3 [ToBTOpenue Temsl "Boeruuciienne yria Mexmay 1
BEKTOpaMH B IpOCTpaHCTBE"

4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
IIpoxosuIel yepes 1Be TOUKu"

5 YpaBHEeHHE [JIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPe3Kax

6 VYpaBHEHME [IJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BexTtopHoe npousseneHue 1

3 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IIPOrpaMMHUPOBAaHHE

9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
MIPOrpaMMUpPOBaHHE

10 AHanuTHYecKne METObI pacuéTa yriia Mexmay 1
MPSIMBIMU B MHOTOTPAaHHHUKAX

11 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1
IJIOCKOCTSIMU B MHOT'OTPaHHUKAX

12 ®dopmysa pacCTOSHUS OT TOUKH JI0 TJIOCKOCTHU B 1

KOOPJIHMHATAX




HaxoxnaeHnne paccTosiHui OT TOUKHU 10 TIIOCKOCTH B

13 KyoOe

14 Haxoxnenne paccTosiHUi OT TOUKHU 10 TIIOCKOCTH B
IIPaBUJILHOM IIUPAMUJIE

15 KontponbHas pabota "AHamuTuyeckas reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOT'OTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB

18 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
IJIOCKOCTH, TIEPECEUEHUs MPSIMBIX U MII0CKOCTEM

19 [TapannensHble NPSIMBbIE U TITIOCKOCTH:
rapajvieIbHbIC CEUCHUS

20 [TapannenpHble MPsSMBbIEC U TUIOCKOCTH: PacuéT
OTHOLUEHUH

21 [TapannensHbie NPSIMBIC U TIFIOCKOCTH: YIJIBI MEXITY
CKPEUIMBAIOIIUMHUCS TPSIMBIMU
[lepnenguKynsipHBIC TPSMBIE U TUIOCKOCTH:

29 CTaHJapTHBIE TTAPbl IEPIECHINKYISIPHBIX
MIJIOCKOCTEH U MPSAMBIX, CAMMETPUH
MHOTOTPaHHUKOB

93 [lepnenaukynsipHbIe TPSAMBIE U INIOCKOCTU: TEOPEMA
0 TpeX MEPIEeHIUKYIIpax

24 [lepnenaukynsipHbIEe TPSIMbIE U TNIOCKOCTH:
BBIYHCIICHUS IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TUIOMIAAN MHOTOYTOJIbHIKOB,
(hopMyITBI 1S TUTOIIAACH, COOOpaKEHUS TOA00US

26 [ToBTOpeHue: miom@aa MHOTOYTOJIbBHUKOB,

(hopMyITBI 1S TUTOIIAACH, COOOpaKEeHUS MOA00US




HOBTOpeHI/IeI miomaain MHOT'OYIrOJIbHUKOB,

27 (hopMyIIBI 1S TUTOIAACH, COOOpaXKEHUS MOA00US
[Imomaau ceyeHnii MHOTOrpaHHUKOB: TUIOIIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
no00us
[Tnomaau ceyeHnit MHOTOTPAaHHUKOB: TUIOIIA TN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
no00us

30 Kontponbnas padota "IloBropenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOTPAaHHUKOB"

31 O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napaiesienumnea

32 3anaun 00 yABOEHMH Ky0a, 0 KBaJpaType Kyoa; o
TPHUCEKLINH yTia

33 CrepeoMeTpuuecKkre 3aa4u, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO TIapaJuieNenuneia

34 [TpuknagHble 33129, CBSI3aHHBIE C BBIYHCICHHEM
00BEMa IPSMOYTOJIEHOTO TTapajliesIeuIe ia

35 O0BEM npsIMOit TPU3MBI

36 CrepeoMeTpHuyecKre 3a1auu, CBSI3aHHbIE C
BBIYHCIICHHEM 00bEMOB TIPSIMON TTPU3MBI

37 [Ipuknanuele 3an1a4un, CBsI3aHHBIE C 00BEMOM
MPSAMOM TPU3MBI
Beruuciienne 06EMOB Tell C TOMOIIBIO

38 ornpenenéHHoro uHTerpana. O0bEM HaKJIOHHON
MIPU3MBI

39 Beruuciienne 06EMOB Tell C TOMOIIBIO

ornpenenéHHoro uHTerpana. O0bEM MupaMuabl




®opmyna 06bpéMa mupamuel. OTHOIIEHHE 00 BEMOB

40
UpaMuUJ ¢ OOIUM YIIIOM

41 ®opmyna 06bpéMa mupamuiel. OTHOIIEHHE 00BEMOB
MUPaMUJL ¢ OOIUM YTIIOM

42 CrepeoMeTpHUeCKUe 3aJa4H, CBA3AHHBIC C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
00bEMaMu MUPaMU/IbI

44 [Ipuknanueie 3anaun no teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPU3MBI

45 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM MUPAMHU/IBI

16 [Tpumenenne 00bEMOB. Brrunciienne paccTosHUS
710 IJIOCKOCTH

47 KonTponbnas padora "O0béM MHOTOrpaHHUKA"

48 [unuuapuyeckas IOBEPXHOCTh, 00Opa3yrolue
LUJIVHIPUYECKON TTIOBEPXHOCTU

49 HMunmuuap. [psamoit kpyroso# nunueAp. [lnomans
MTOBEPXHOCTHU IIWJIMHJPA

50 KoHnnueckas moBepxXHOCTb, 00pa3yromue
KOHMYecKol nosepxHoctu. Konyc

51 Ceuenne KOHycCa MJIOCKOCTBIO, NAapAJUIEIbHON
IJIOCKOCTH OCHOBAaHMS

52 VYceuénnblil konyc. M300pakeHue KOHYCOB U
YCE€UEHHBIX KOHYCOB

53 [Tnomaab 60KOBOM MOBEPXHOCTH U MOJHOM

IOBCPXHOCTU KOHYCaA




[Inouianp 60KOBOM OBEPXHOCTH U IOJIHOM

>4 MOBEPXHOCTHU KOHYCa
CrepeoMeTpHuyecKre 3aJjaui Ha JOKa3aTeIbCTBO U
55 BBIUYHCIIEHHUE, IOCTPOCHUEM CEUEHUN LIMIMHIpPA,
KOHYca
CrepeomeTprdecKre 3a/1aui Ha 10Ka3aTelbCTBO U
56 BBIYHCJICHUE, TIOCTPOSHUEM CEYEHUH [IMIINHIIPA,
KOHYca
57 [TpukinagHbple 331241, CBSI3aHHBIE C IIHIMHIPOM
58 [TpuknaaHble 3329, CBSI3aHHBIE C IIHIMHIPOM
59 Cdepa u map
[lepeceuenue cepbl 1 Mapa ¢ IOCKOCTHIO.
60 Kacanwue mapa u cdeps miockoctsto. Bug un
n300pakeHue mapa
[lepeceuenue cepbl 1 Mapa ¢ IIOCKOCTHIO.
61 Kacanwue mapa u cdeps! miockocteo. Bug n
n300paxkeHue mapa
62 VYpaBuenue coepsl. [Tnomans cheps u e€ uacreit
63 Cummerpus chepsl u mapa
CrepeoMeTpruyecKHe 3aJjaui Ha JOKa3aTelbCTBO U
64 BBIUHCIICHHE, CBA3aHHbBIE CO ChEepoit U mapom,
MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO
CrepeoMeTpruyecKHe 3aJjaud Ha JOKa3aTelbCTBO U
65 BBIUHCIICHHE, CBA3aHHBIE CO CHEpOit U mapom,
MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO
66 [Ipuknagueie 3agaun, CBSI3aHHbBIE CO chepoit

1apoM




[ToBTOpEHME: OKPYNKHOCTH Ha MIIOCKOCTH,

67 BBIYMCIICHHS B OKPY)KHOCTH, CTaHIapTHBIC MO100US

68 Pa3znuunbie KOMOMHALIMY TEI BPAIICHUS U
MHOT'OTPaHHUKOB

69 3agaum o TeMe '""Tena ¥ MOBEpXHOCTH BpalleHus"

70 3anauu o Teme "Tena U MOBEPXHOCTH BpalleHUs"

71 KontponbHas padota "Tena u moBepXHOCTH
BpaiieHus"

7 O0béM mumuHIpa. Teopema 06 00bEME TPSIMOTO
HUAJTUHIpA

73 Brrunciienne 006EMOB TEJ C TOMOIIBIO
onpenenéHHoro uaTerpaita. O0béM KoHyca

74 [Tnomaau 60KOBOM U MONTHON MOBEPXHOCTH KOHYCA

75 CrepeomeTpuuecKue 3aJa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCa

76 [Tpuknanueie 3anaun mo Teme "OOBEMBI U MIOMAAN
MoBepXHOCTEH Ten"

O06BEM mapa u mapoBoro cekropa. Teopema 00
o0BEme mapa. [Tnomane chepsl.

77 CrepeomeTpuuecKkue 3aauu, CBsI3aHHbIE C
BBIUHCIICHHEM 00BEMOB I11apa, MIApOBOTO CETMEHTA
Y IIapOBOT0 CEKTOpa
[Tpuknanueie 3anaun mo Teme "OO0bEMBI TEN",

78 CBSI3aHHBIE C 00BEMOM IIapa U TUIOMIAIbI0 Cephl.
CoOTHOIIEHUS MEXKTY TUIOMIAISIMU TTOBEPXHOCTEN 1
00BbEMaMH MMOJIOOHBIX TEIl

79 [Tono6HbIe Tena B mpocTpaHCTBe. MI3MeHeHHe

o0béMa npu nogooun. CtepeoMeTprudeckue 3aaauu,




CBSI3aHHBIE C BEIYUCIIEHHEM 00BEMOB TEI U
IJI0IIaeH MOBEPXHOCTEN

80

81

82

KonTponbnas padora "[1nomaam moBepxXHOCTH U
00BEMBI KPYTJIBIX TET"

JIBrokeHus npoctpancTBa. OToOpakeHUS.
JIBrokeHus u paBeHCTBO (uryp. OOmue cBoicTBa
JIBUKCHUHU

Bupl n1BukeHuil: napauiesbHbIN EPEHOC,
LIEHTpaJIbHAsl CHMMETPHS, 3epKaJIbHAsI CAMMETPHS,
MIOBOPOT BOKPYT MPSAMOit

83

[IpeobpaszoBanus momoowus. [Ipsmas u chepa
Ditnepa

84
85

FGOMeTpI/IquKI/IC 3a/la4ui Ha IPUMCHCHUC JIBHUIKCHHA

Kontponbnas padota "BekTopsl B mpocTtpancTse"

86

87

88

89

O6o06matomee moBropenue 11 NoHATHI U METOOB

Kkypca reomerpuu 10—11 kiaccoB, cucTemaTu3amus

3HaHui: "[lapannenbHOCTh IPSIMBIX U IJIOCKOCTEH B
npocrpaHcrae”

O6o6maromniee mopropenue 11 moHsITHII U METOIOB
Kkypca reomerpuu 10—11 kiaccoB, cucTemaTu3amus
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o6matomniee mopropenue 11 moHsITHII U METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHuM: "BekTopsl B mpocTpaHCcTBE"

O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB

kypca reomerpun 10—11 xnaccoB, cucremaruszanus
3HaHuil: "O0beM MHOTOTrpaHHUKA"




90

O6o6matomee mopropenue 11 moHSITHII U METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTusanus
3HaHuit: "O0beM MHOTOrpaHHUKA"

91

O6o6matomee mopropenue 11 moHSITHII U METOJIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3Hanuil: "Ilnomany noBepXHOCTH U 00BEMBI
Kpyribix Ten"

92

O6o6matomee mopropenue 11 moHSITHII U METOJIOB
Kkypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHui: "[lomany NoBEpXHOCTH U 0OBEMBI
KpyIibIX Ten"

93
94

HroroBas koHTpoIbHAs paboTa

WroroBas koHTpoNbHAs paboTa

95

96

97

[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3AIUS
3HAHUH

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUUN KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPHUN KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKHU U €€
100 POJIb B pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€
101 POJIb B pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€
102 POJIb B pPa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U

KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
I'eometpus, 10-11 kmaccewl/ bytyzos B.®., [Ipaconos B.B. nox penakiueit

CanoBuuuero B.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBenmenue

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://resh.edu.ru/collection/
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