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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpus siBNIsIeTCA OHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHUs, TaK Kak OOECIeYMBaCT BO3MOXXHOCTb W3YUYEHUS JUCUUILIUH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
MOHSATUMHBIX OCHOB TI'€OMETPUH, MPHU JOKA3aTEIbCTBE TEOPEM H IOCTPOCHUU
LEMOYKH JJOTHYECKUX YTBEPKICHUHN MPHU PELIEHUH T€OMETPUUYECKUX 3a1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPTaTh THUIIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCA MpHU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[Iporpamma o reOMETpUn Mpeanojaraet peann3anuio
npo(OPUEHTAIUOHHOTO IOTEHIMAa YPOYHOW JEATEIBbHOCTH IOCPENICTBOM
00OCHOBaHUS CBA3M YYEOHOIO MpeaMeTa ¢ KOHKPETHBIMU MpodeccusMu, Mpexae
BCEr0, M3 HMH)XEHEPHOM OTpaciid, pa3BUTHE MPEACTaBICHUN 00ydYaromuxcs o
BO3MOXHBIX cdepax Oyayiied mpopecCHOHAIBHOW AEATEIbHOCTH, CBA3AHHBIX C
COJIep>KaHUEM Y4EOHOTO MpeaMETa.

[TpodeccnonanbHplii MHKEHEPHBIM KOHTEKCT 3aKJIa[bIBACTCA YUYUTEIEM B
(bopMyIUpOBKE yUeOHBIX 3aJjaHU, B TOM YUCIIE MEKIIPEIMETHOTO MPAKTUYECKOTO
XapaKkTepa, OTPAKAIIMX MPO(PECCHOHANBHYIO AESTENbHOCTh, PETHOHAIBHYIO
cnenuuKy IpOU3BOACTBEHHOU c(ephl, 3HaYMMbIe MPO(ECCHOHANIbHBIE KauecTBa
JUYHOCTH, CO3/AI0IIMe U MOJIepKUBAIOIIMEe 00pa3bl MpodeccruoHanta U 4eloBeKa
TpyZJa.

[{enb ocBoeHus nmporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE UHAUBUAYAIBHBIX CIIOCOOHOCTEN 00yUYalOIMXCs TPU U3yUYEHUU
reOMETPUHM, KaK COCTaBJSIONIeH TmpeaMeTrHod obnactu «Marematuka U
uH(popMaTHKa» Yyepe3 obecrneueHre BO3MOKHOCTHA MPUOOPETEHUS M UCTIOJIH30BAHUS
Oonee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JACHCTBUH, CIIeIM(PUUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX JJI YCIEUTHOTO NpoeCcCuOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCII0JIb30BAaHUEM MAaTEMATHKH.

[IpuopuTeTHBIMM 3aJa4yaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
pacIIMpPSIIONIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOU KYJIbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MO3BOJIIOMIMX ONMUCHIBATH M H3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOLIEr0 MUPA, 3HAHUE MOHATHIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOT0 Kypca reOMeTpuH;

dbopMHupoBaHHEe ~ yMEHHMS ~ BJAJE€Thb  OCHOBHBIMM  TMOHSTUSIMA O
MPOCTPAHCTBEHHBIX (PUTypaX M UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,



dbopMynl U yMeHHE MX NPHUMEHSTb, YMEHHS JOKa3bIBaTh TEOPEMbl U HAXOIUThH
HECTaHJIapTHBIE CIIOCOOBI pEIICHUS 3a/1aY;

dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B PEATbHOM
MUpE MHOTOTPAaHHMKM M Tela BpalleHUs, KOHCTPYMPOBaTbh TIE€OMETPUYECKHUE
MOJCIIN;

¢bopMupOBaHHE TOHMMAHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHUM, (POPMUPOBAHUE MOHUMAHUS POJIA AKCUOMATHKU IPHU
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHME YMEHHs BIAJE€Th METOJAMH JI0KA3aTEIbCTB M aJITOPUTMOB
peLIeHus, YMEHHUSI UX IPUMEHSITh, IPOBOJINUTD JOKA3aTEIbHBIE PACCYKICHUS B XO1€
pEIIeHUs] CTEPEOMETPUYECKHX 3aJad M 3a7a4 C MPAKTHUYECKUM COJEPKAHHEM,
dbopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
00OCHOBaHMHU MaTEMATUYECKUX YTBEPKJIECHUI U pOJIM aKCHOMAaTUKHU B IPOBEJCHUU
JNEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME HHTEIUIEKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00yUaroMMXCs, MO3HABATEIbHOM aKTUBHOCTH, MCCIIEIOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECAa K U3YUEHUIO TEOMETPUU;

¢opMupoBanre (YHKIUMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM:
YMEHMsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U NPH U3YyYEHUU APYTHX
y4e€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMi, HCCIIEIOBAaHHS ITOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNN [TOJTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIepKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B
10-11 «maccax sBustoTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl UM  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHMe «yMETh OIEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T€OMETPUH Ha Yri1yOJEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEp>KaTeIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJbKO IO
COJIEp>KaTENIbHBIM JIMHUSAM, HO U 10 rojgam obyuenusi. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEEC MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepanbHoil padodyeit
POrpamMMbl, paclpeleiEHHbIM IO ToJaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOMPOCaM O0yUaroIIuecs
oOpamanuch HEOAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
F€OMETPUYECKUMH MOHATHSIMHU U HaBbIKAMH I1OCJIEA0BATEIBHO U OCTYNATENBHO, C
COOJIIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO



CHCTEMY T'€OMETPHUSCKHUX PECTABICHUNA 00yJarOIUXCs, PACIIHPSS U YTITyOIsist
e€, o0pa3ys MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4EHUIO TEOMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISCT:

co3marth  ychmoBHS s AuddepeHnuanuu  o0ydeHHUs, IMOCTPOSHUS
WHIMBUIYAIBHBIX 00pa30BaTENBHBIX MPOrpaMM, OOECHEUUTh YIIIyOJIEHHOE
M3YYCHUE TEOMETPHUH KaK COCTaBIIAIONICH yueOHOTro npeameTa «MareMaTukay,

MOJITOTOBUTh OOYYalONIMXCsS K MPOJOJDKCHHIO H3ydeHUS MaTeMaTHKH C
yuétoMm BbIOOpa Oymymiel mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXIY
o0ImuM 1 podecCHOHATBHBIM 00pa30BaHUEM.

Ha wu3yuenue ydeObHOro kypca «I'ecomerpusi» Ha YIIIyOJIEHHOM YPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmo), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
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. [lapaninenbHOCTh IPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIbHbIC
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 IPSMBIMU B MPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IapajlIeIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAUKyYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuleibHbIE W TEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBoiiCTBa IJIOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
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 TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, NpaBUibHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MPABUJIbHAS IPU3MA W NpaBWIbHAsA NUPaAMHUIA,



IpaBWJIbHASA TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
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
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
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 TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrOorpaHHUKOB. [Ipu3ma, BhnucaHHas 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 IWIMHAPA, KOHYyCa, IUIOManas chepsl U €€ JacTe.
[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 METO/] IPU PELIEHUH T€OMETPUUECKHX 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, IIOBOPOT BOKPYT IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBIICHHUHA, MPOICAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJIbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM 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 MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs ACTETHKY MAaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa *K13HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTU TPYIOIIOOUS, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHWHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIUSHUSA
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, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH 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, ITAMOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(pUKAIUH,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHU, YMO3AKJIIOUEHHUH IO aHAJIOTHUH;

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

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUII MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, MPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLIECCa, a TAaKXKE BbIIBUTaTh
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 Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS];

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

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBeEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], 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 BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS 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.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH 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 INIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (TIpU3Ma,
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 OpPTOrOHAJILHOE
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 IUIOIIAAM  TIOBEPXHOCTEH  MHOIOIpaHHUKOB  (Tpu3Ma,
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 MOHATHUSIMH, 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, TMpeAcTaBIECHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npoOJieMbl, 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 NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMU C IHJIAHIPUYIECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [IWIMHAPOM,
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 BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHHUS,
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 cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIUA TEJIO
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,
CHHU3Y, 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 BEKTOPaAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUYECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXK1Y IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPMHATHOTO METO/1a MPU PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Moao0us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;
MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
PUMEHEHUS 33JIaHbl B IBHOW U HESIBHOU (hopme;

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 TEOMETPUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJIENIN 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 IINTAHUPOBAHUE

10 KUIACC
KoumnuectBo yacos
Ne HanmeHnoBaHue pa3je/ioB U TeM JJieKkTpOoHHbIE (LU pPOBbIE)
Konrtpouabnbsie IIpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIC Pecypchl
padoThI padoTshI
http://www.alleng.ru/d/math/math450.htm
1 B 23 1
BEJICHUE B CTEPEOMETPUIO https://resh.edu.ru/
2 B3anmHoe pacnionoxxenue 6 1 http://www.alleng.ru/d/math/math450.htm
IPSIMBIX B IPOCTPAHCTBE https://resh.edu.ru/
3 [TapamienbHOCT NPSAMBIX U 3 http://www.alleng.ru/d/math/math450.htm
TJIOCKOCTEH B IIPOCTPAHCTBE https://resh.edu.ru/
[lepneHIMKYISIPHOCTD NPSAMBIX U http://www.alleng.ru/d/math/math450.htm
4 i 25 https://resh.edu.ru/
IIJIOCKOCTEH B IIPOCTPAHCTBE ps://résh.edu.ru
5 VB H PACCTOSTHES 16 1 http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
6 MHOrOrpAHHHKH 7 1 http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
7 BekTtops! B mpocTpaHcTBE 12 :::gs/ //;::;‘:Z;Lé?f)ru/ d/math/math450.htm
3 [ToBTOpenue, o6odIIEHNE 1 5 ) http://www.alleng.ru/d/math/math450.htm
CHCTeMaTH3aIlns 3HAHUH https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I1O0 102 5 0

I[TPOI'PAMME



http://www.alleng.ru/d/math/math450.htm
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11 KJIACC

KoaunuecTBO 4acoB

Ne HanmeHnoBaHmue pa3jesioB u JuiekTpoHHbIE (LU pPOBbIE)
Koutpoabubie IIpakTuyeckue

n/n TeM IPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

1 AHATHTHYCCKAs TEOMETPHS 15 1 http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

5 [ToBTOpEeHUE, 0600IICHNE 1 15 1 http://www.alleng.ru/d/math/math450.htm

CUCTEMAaTU3alMs 3HAHUH https://resh.edu.ru/

3 OGBEM MHOTOrpAHHHKA 17 1 http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm

4 T 24 1

¢J1a BpatiieriA https://resh.edu.ru/
5 [Inomany noBepXHOCTH U 9 1 http://www.alleng.ru/d/math/math450.htm

00BEMBI KPYTJIBIX TEIl https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm

1

6 JlpwiceHus > https://resh.edu.ru/
7 [ToBTOpEeHuEe, 06001IeHNE 1 17 ) http://www.alleng.ru/d/math/math450.htm

CUCTEMAaTU3alMs 3HAHUH https://resh.edu.ru/

OBHIEE KOJIMYECTBO YACOB I1O 102 3 0

I[TPOT'PAMME
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcHoBHbIE TIpaBUIIa
M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
MapauieNbHbIX IPSIMbIX
(OTpe3KOB), cepearHBI
oTpe3Ka

http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

[TonsTHA crepeomeTpun:

TOYKa, mpsmas,
ITOCKOCTb,
MIPOCTPAHCTBO.
OCHOBHBIE TIpaBUIIA
M300pakeHUs Ha
PHUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSMbBIX
(OTpe3KoB), cepeIuHbI
oTpe3Ka

http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

ITonsaTus:
MepeceKarnmecs
MJIOCKOCTH,
IEepECEKAOIINECS

http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
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http://www.alleng.ru/d/math/math450.htm
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npsaMas U mJIO0CKOCTb,

MOJYNPOCTPAHCTBO

Tloustus: http://www.alleng.ru/d/math/math450.htm
[EPECEKAIOIINECS https://resh.edu.ru/

IUIOCKOCTH,

MepeceKarumecs

npsMas U mJIOCKOCTb,
MOJTYIIPOCTPAHCTBO.
3akpernieHue

MHororpaHHuKH,
n300pakeHue
MPOCTENIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIIUX
00BEKTOB

CraproBas TMarHOCTHKA.
MHororpaHHuKH,
n300pakeHue
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIUX
00BEKTOB. 3aKkperieHne

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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AKCHOMBI CTEPEOMETPUU
U TIEpBBIE CIEACTBUS U3
HUX

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPUM
Y TIEPBbIE CIEACTBUS U3
HUX. 3aKperieHue

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

AKCHOMBI CTEpEOMETPUU
U TIEpBbIE CIEACTBUS U3
Hux. CrocoOsl 3ajaHus
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U
IIJIOCKOCTEN

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

10

N3o0paxeHne cedeHmit
MMpaMHibl, KyOa 1
MIPU3MBI, KOTOPBIE
IPOXOJIAT Yepe3 ux
pebpa. N3o0paxkenue
nepeceueHust
MOJTYYSHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETAMH.

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

11

N3o0paxeHne cedeHmit
UpaMUIbl, Kyoa u
MPU3MBI, KOTOPBIE

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
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12

MPOXOMSAT Yepe3 Uux
pé6pa. N3obpaxkeHue
[EPECCUCHUS
MOJIyYEHHBIX
IIJIOCKOCTEM.
PackpamBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMHU LIBETAMHU.
3akperieHue

N300pakeHune ceueHuit
UpaMuUbl, Kyoa u
IIPU3MBI, KOTOpBIE
IIPOXOJAT YEpe3 X
pEbpa. N3o0pakenue
repeceyeHust
MOJIy4YE€HHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOECHHBIX CEYEHUN
Pa3HBIMM LIBETAMHU.
3akperuieHue

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

13

N3o0pakenune ceueHunit
MMpaMHIbl, KyOa 1
MPU3MBI, KOTOPBIC
MPOXOJISIT Yepe3 ux
pEbpa. N3o0pakenue
nepeceueHust
MOJTY4EHHBIX

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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IJIOCKOCTEM.
PackpaiuBanue
MOCTPOEHHBIX CEUCHUI
Pa3HBIMH LIBETAMHU.
O06001IEeHNEe

Meton cnenoB id

http://www.alleng.ru/d/math/math450.htm

14 IOCTPOEHUS CEYeHHIA https://resh.edu.ru/
Meron cnenoB st http://www.alleng.ru/d/math/math450.htm
IIOCTPOEHHUS CEYEHHUIA. https://resh.edu.ru/
15 CaolicTBa nepeceyeHui
MPSIMBIX | MJIOCKOCTEH
Mertox cnenoB mis http://www.alleng.ru/d/math/math450.htm
TIOCTPOEHHUS CEYEHHIA. https://resh.edu.ru/
16 CaoiicTBa nepeceyeHuit
MPSIMBIX ¥ IJIOCKOCTEH.
3akpernieHue
[TocTpoenue ceuenuii B http://www.alleng.ru/d/math/math450.htm
nupamuje, Kyoe no Tpém https://resh.edu.ru/
TOUYKaM Ha péOpax.
17 Co3anne BEIHOCHBIX
YepTexKEN U 3alUCh
1aroB MOCTPOEHUs
[Toctpoenue ceueHuii B http://www.alleng.ru/d/math/math450.htm
18 nupamyie, Kyoe rmno Tpém https://resh.edu.ru/

TOYKaM Ha pEOpax.
Co3nanne BEIHOCHBIX
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4YepTeKel U 3alUCh
11aroB IOCTPOEHUS.
3akperieHue

19

20

21

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co3nanrie BBIHOCHBIX
YepTEeKEN U 3aIUCh
1aroB TTOCTPOCHUSI.
3akperuieHue

[TocTpoenue ceuenuii B
nupamuie, Kyoe 1o Tpém
TOYKaM Ha pEéOpax.
Co3nanne BBIHOCHBIX
YepTekKEN U 3aIUCh
1aroB TIOCTPOCHUSI.
O60061eHne

IToBTOpEHME
wianumetpun: Teopema
0 MPOTMOPIMOHATBHBIX
otpeskax. [lomobue
TPEYTrOJIbHUKOB

http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

22

[ToBTOpEHME
maHuMerpuu: Teopema
Menenas. Pacuersl B
CEUYEHMSIX Ha BBIHOCHBIX
yeprexax. Mcropus

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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Pa3sBUTHA IJIAHUMETPUHN
U CTePEOMETPHH

23

KontponpHas padota
" AKCHOMBI
CTEPEOMETPHH.
CeucHpus"

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

24

B3anmuoe
PacIoJIOKEHUE TIPSIMBIX
B IIPOCTPAHCTBE.
CkpemuBarommecs
npsmble. [Ipusnaku
CKpELIUBAOIINXCSA
npsaMbIx. [TapamiensHbie
IIPSIMBIE B IPOCTPAHCTBE

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

25

Teopema o
CYIIIECTBOBAHUH U
€MHCTBEHHOCTH MPSIMOU
napajuieIbHON JaHHOU
MPSAMOU, MPOXOAIIEH
4yepe3 TOUKY
MPOCTPAHCTBA U HE
JIeKaIei Ha JaHHou
npsmoii. Jlemma o
nepeceyeHuu
napajuieIbHbIX MPSMBIX
MIJIOCKOCTBIO

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
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26

[TapamrensHOCTB Tpex
npsambIX. Teopema o Tpéx
napajuieNbHbIX IPSIMBbIX.
Teopema o
CKPEIMBAIOIINXCS
MPSAMBIX

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

27

[TapannensHoe
MPOCKTUPOBAHUE.
OcHoBHbIE CBOWCTBA
napauIeIbHOTO
NPOEKTUPOBAHUSL.
N300pakeHne pasHbIx
buryp B mapayuieabHON
MPOCKIIUU

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

28

[enTpansHas mpoeKuus.
Vronc
COHAINPABJICHHBIMU
CTOpPOHAMU. YTOJ MEXIY
MPSIMBIMU

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

29

3agaun Ha
JI0KA3aTeIbCTBO U
HCCIIE0BaHNE,
CBSI3aHHBIE C
PaCIOJIOKEHUEM TTPSIMBIX
B IIPOCTPAHCTBE

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

30

Tlonsarus:
MApaJIENBHOCTD MPAMOU

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

Y TJIOCKOCTH B
npoctpaHctse. [Ipu3nak
MapajyIeIbHOCTH MPSIMOM
u mockocth. CBOMCTBa
MapajyIeIbHOCTH MPSIMOM
U TJIOCKOCTH

31

['eomeTpuueckue 3amaun
Ha BBIYUCICHUC U
JI0Ka3aTeIbCTBO,
CBSI3aHHBIE C
MapaAIJIENbHOCTBIO
MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

32

[TocTtpoeHue ceuenus,
MIPOXOASIIETO Yepe3
JTAHHYIO TIPSIMYIO Ha
yepTexe u
napajieJIbHOTO APYTroi
npsiMoii. Pacuér
OTHOILIEHUN

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

33

[TapamrenpHas
MIPOCKITNS, TPUMEHEHUE
JUISL TIOCTPOEHUS CEUCHUI
KyOa u
napajuieJenumnesa.
CBoiicTBa

http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
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napajuieJienunesa u
MIPU3MBI

34

[TapannensHble
mwiockoctu. [Ipusnaku
MapajuieIbHOCTH JABYX
IJIOCKOCTEMN

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

35

Teopema o
MapajyIeIbHOCTU U
€IMHCTBEHHOCTH
IIJIOCKOCTH, MPOXOALIEH
yepes TOUKY, He
MIPUHAJJICHKALLYIO
JTAHHOM IJIOCKOCTH B
CIICICTBUS U3 Hee

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

36

CaoiicTBa napamienbHbIX
IIJIOCKOCTEM: 0
NapaJUIEIbHOCTH MPSIMBIX
IepeceyeHus Ipu
IIEPECEUEHUH JIBYX
NapajuIeIbHbIX
IIJIOCKOCTEN TpeThen

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

37

CBoiicTBa mapayIeIbHBIX
TIJIOCKOCTEH: 00 OTpe3kax
napauieNbHbIX TPSIMBIX,
3aKTFOUEHHBIX MEXTY
napayuieTbHbIMUA
MJIOCKOCTSIMU; O

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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[IEPECCYCHUU NPSAMOU €
IBYMs [TapaJlJIeIbHBIMU
IJIOCKOCTSIMU

[ToBTOpeHue: Teopema

http://www.alleng.ru/d/math/math450.htm

33 IMTudaropa Ha IIOCKOCTH https://resh.edu.ru/
[ToBTOpEHME: http://www.alleng.ru/d/math/math450.htm
TPUTOHOMETPHS https://resh.edu.ru/
39 IPSIMOYTOJIBHOT'O
TpEyroJbHUKA
CaoiicTBa Ky0a u http://www.alleng.ru/d/math/math450.htm
40 PSIMOYTOJIBHOTO https://resh.edu.ru/
napajuienenumena
Brruncnenue mimH http://www.alleng.ru/d/math/math450.htm
OTPE3KOB B KyOe U https://resh.edu.ru/
41 MPSIMOYTOJIBHOM
napajuieJenumneae
[lepneHuKyISPHOCTH http://www.alleng.ru/d/math/math450.htm
MPSIMOM U TIOCKOCTH. https://resh.edu.ru/
42 ITpu3znak
MePIEHIUKYISIPHOCTH
MPSAMON U TIIOCKOCTH
[TepieHAMKYASIPHOCTH http://www.alleng.ru/d/math/math450.htm
43 PSIMOM ¥ TUTOCKOCTH. https://resh.edu.ru/
IIpusnak

NEPIEHIUKYJIIPHOCTU
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IIPSIMOM U TUIOCKOCTH.

44

45

3akperieHue

Teopema o http://www.alleng.ru/d/math/math450.htm
CYIIECTBOBAHUH U https://resh.edu.ru/

eIMHCTBEHHOCTHU

IPSIMOH, IIPOXOIAIIEH
4yepes3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K
IJIOCKOCTH

IInockoctu u
MEePIEeHIUKYISIPHBIE UM
psIMbIC B
MHOTOTPaHHUKAX

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

46

AJIMAHHCTpaTUBHAS
KOHTpPOJIbHAs
pabota.llnockoctu u
MEepHEHUKYISIPHBIE UM
npsiMbIe B
MHOT'OTPaHHUKAX.
3akperieHue u
00001IeHNE

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

47

[Tepnenaukynsip u
HaknoHHas1. [loctpoenue
MEepHEHIUKYISIpa U3
TOYKHU Ha MPSMYIO

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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[lepnenpukynsp u

HaksoHHas. [Toctpoenue

MEPIeHIUKYIIApa U3

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

48 TOYKH Ha MPSAMYIO.
3akperieHue u
00001menue
Teopema o Tpéx http://www.alleng.ru/d/math/math450.htm
49 TIeprEeHNKYIAPaxX https://resh.edu.ru/
(mpsimast 1 oOpaTHasi)
Teopema o Tpéx http://www.alleng.ru/d/math/math450.htm
HEePICHIUKYIIApax https://resh.edu.ru/
50 (mpsimast 1 oGpaTHast).
3akperieHue
VYron mexny http://www.alleng.ru/d/math/math450.htm
51 CKPEIINBAOIUMHUCS https://resh.edu.ru/
MPSIMBIMU
ITouck http://www.alleng.ru/d/math/math450.htm
Hepl'IeHI[I/IKyJISIpHLIX https://reSh.edU.rU/
52 MIPSIMBIX C TIOMOIIBIO
MePIEHIUKYISIPHBIX
IJIOCKOCTEN
OpToronaibHOE http://www.alleng.ru/d/math/math450.htm
53 MPOEKTHPOBAHHE https://resh.edu.ru/
54 [Toctpoenue ceuenunit http://www.alleng.ru/d/math/math450.htm

KyOa, MpU3MBbl,

https://resh.edu.ru/
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IIPaBUJILHOM ITUPaMUIBI C
MTOMOLIBIO
OpTOrOHAJILHOU
MIPOEKIINU

55

56

57

[Toctpoenue ceueHuit
KyOa, IpU3MBlI,
MPaBUIILHON TUPAMUJIBI C
ITOMOLUIBIO
OpPTOTrOHAJILHOU
IIPOEKLIMH. 3aKpEIJICHUE

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
mockocty. [limockoctu
CUMMETpUH B
MHOTOTpaHHUKAX

ITpu3znak
NIEPIEHIUKYJIIPHOCTU
IIPSIMON U TUIOCKOCTH KaK
CJIEICTBUE CHMMETPUH

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

58

[IpaBuibHBIE
MHOTOTpaHHUKH. Pacuér
pacCTOAHUMN OT TOYKH J0
MIJIOCKOCTH

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

59

IIpaBunbHbBIE
MHOTOIpaHHUKH. Pacuér

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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pacCcTOAHUM OT TOYKHU 10
IIJIOCKOCTH. 3aKpeIlIeHue
1 00001eHNe

60

61

Crioco0ObI OMyCTUTD
MePIEeHIUKYIISAPHL:
CUMMETPHUS, CIIBUT TOYKU
I10 MapajuIeIbHON
IpsAMON

CaBur 1o
HenapauleIbHOU
IIPSIMON, U3MEHEHUE
paccTostHui

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

62

63

KonrponsHas pabora
"B3aumHoe
pacnoaoKeHue MpsMbIX
U IIJIOCKOCTEN B
npocTpaHcTae”

IToBTOpEHME: yron
MEXy IPSIMbIMHU Ha
IUIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJILHOM
TPEyroJIbHUKE, TeopemMa
KOCHHYCOB

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

64

IToBTOpEHUE: yroa
MEXKIY

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

CKpCIIUBAOIUMHUCA
MPSIMBIMH B
MIPOCTPAHCTBE

65

66

67

68

I'eomeTpuueckue
METO/]IbI BHIYHCIICHUS
yriaa MeXAy IpsSAMBIMU B
MHOTI'OrpaHHUKax

JIByrpaHHBIN yTOJI.
CBOICTBO JIMHEHHBIX

YIJIOB IBYTPAHHOIO yrIia

[lepnenaukynspHbie
miockoctH. CBOMCTBA
B3aMHO
HepHeH)II/IKy.]'IHpHBIX
TIOCKOCTEH

ITpu3znak
MEePHEHIUKYISIPHOCTH
IUIOCKOCTEH; TeOpeMa o
MPsIMOM TIepeCceUeHUs]
JIBYX TIJIOCKOCTEH
MePIEeHIUKYISPHBIX
TPEThEN MIOCKOCTH

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

69

[IpssmoyronbHBIN
napajuieNienunesn; Kyo;
M3MEpPEHHUs], CBOMCTBA

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

IIPSIMOYT'OJIBHOTO
napaJenenumnena

70

Teopema o guaroHanu
MPSIMOYTOJIBHOTO
napajuiejenumneaa u
cJICJICTBUE 13 HeE

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

71

CrepeomeTpuueckue u
MIPUKIIAJHbIE 33]a4H,
CBSI3aHHBIE CO B3aUMHbBIM
pacroioKeHNUeM IPSIMbIX
U TIOCKOCTH

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

72

73

IloBTOpEHNUE:
CKPELIMBAIOIIUECS
NpsiMble, MapajiebHbIe
IJIOCKOCTH B
CTaHAAPTHBIX
MHOTOTpaHHUKAX

[Tapa napannenbHbIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXITY
CKPEITUBAIOIINMHUCS
MPSIMBIMU B ITPOCTBIX
CUTYaLHUSIX

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

74

PaccrostHHME OT TOYKH 1O
TIJIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 MIIOCKOCTH

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

75

76

77

Brruucnenue
pacCTOSHUN MEXKITY
CKPEILMBAIOIIUMUCS
MPSIMBIMU C TTIOMOIIBIO
NEPIEHIUKYISIPHON
IJI0OCKOCTH

TpéxrpanHslii yrou,
HEepaBEHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema [Iudaropa,
TEOPEMBbI KOCUHYCOB U
CHUHYCOB JJIs
TPEXTPAHHOTIO yIJia

DneMeHTHl chepruiecKoit
TEOMETPUH:
reoZIe3NYECKUE JIMHUU Ha
3emie

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

78

Kontponbnas padota
"Yrisel u pacctosHus"

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

79

CucreMaruzanys 3HaHUHA
"MHOrorpaHHuK 1 €ro
SJIEMEHTHI"

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

[Tupamuna. Bunbl

nupamu. [IpaBunbHas

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

80

nupamuza

[Tpusma. [Ipamas u http://www.alleng.ru/d/math/math450.htm
81 HAKJIOHHAS [TPU3MBI. https://resh.edu.ru/

IIpaBunbHas npusma

[Ipssmoint http://www.alleng.ru/d/math/math450.htm

rapajieenuIe]l, https://resh.edu.ru/
82 IIPSIMOYTOJIbHBIN

napasiesnenunes, Kyo

Beinyxiibsie http://www.alleng.ru/d/math/math450.htm
83 MHOT'OT'PaHHHKH. https://resh.edu.ru/

Teopema Ditnepa

Beimykiieie http://www.alleng.ru/d/math/math450.htm

MHOTOTPaHHHUKH. https://resh.edu.ru/

Teopema Diinepa.
84 [IpaBuibHbIE U

MOJTYTIPaBUIIbHBIE

MHOTOT'PaHHUKHU

KonTponbnas padota http://www.alleng.ru/d/math/math450.htm
85 "MHOrOrpaHHuKN" https://resh.edu.ru/

[TonsiTue BexkTOpa Ha http://www.alleng.ru/d/math/math450.htm
86 IUIOCKOCTH U B https://resh.edu.ru/

IIPOCTPAHCTBE



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

Cymma BEKTOpOB

http://www.alleng.ru/d/math/math450.htm

87
https://resh.edu.ru/
88 PasnocTs BekTOpOB http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

IIpaBuno http://www.alleng.ru/d/math/math450.htm
89 napajUIeenunea https://resh.edu.ru/

YMHOXEHUE BEKTOpa Ha http://www.alleng.ru/d/math/math450.htm
920 YUCJTIO0 https://resh.edu.ru/

Pa3noxxenue Bekropa 1o http://www.alleng.ru/d/math/math450.htm

6a3I,Icy TpeX BeKTOpOB, https://reSh.edU.rU/
91 HE JIEXKAIIHUX B OJTHOU

IIJIOCKOCTH

CkansipHoe http://www.alleng.ru/d/math/math450.htm
92 MIPOU3BEICHUC https://resh.edu.ru/

Brruncnenue yria http://www.alleng.ru/d/math/math450.htm
93 Me)Kﬂy BeKTOpaMH B https://reSh.edU.rU/

IIPOCTPAHCTBE

[Ipocreiimue 3anaum ¢ http://www.alleng.ru/d/math/math450.htm
94 BEKTOpaMH https://resh.edu.ru/

[Ipocreiimue 3ana4um ¢ http://www.alleng.ru/d/math/math450.htm
95 BEKTOpaMH. 3aKperuicHue https://resh.edu.ru/

[Ipocrenimue 3ana4uu ¢ http://www.alleng.ru/d/math/math450.htm
96 https://resh.edu.ru/

BCKTOpPAMH. 3aerHJ'ICHI/IC



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
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http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

[Ipocreiimne 3anauu ¢

http://www.alleng.ru/d/math/math450.htm

97 BekTopamu. O600IIeHUE 1 https://resh.edu.ru/
O06001IeHNe 1 http://www.alleng.ru/d/math/math450.htm
CUCTEMAaTU3aLUs 3HAHUN https://resh.edu.ru/
98 o kypcey "I'eomerpus 1
10"
O060061eHue u http://www.alleng.ru/d/math/math450.htm
cUCTEeMaTU3als 3HAHUN https://resh.edu.ru/
99 1o Kypcy "['eomerpus 1
10ll
HTorosas KOHTPOJIbHAS http://www.alleng.ru/d/math/math450.htm
100  Padora (Ilpomesxyrounas 1 https://resh.edu.ru/
aTTecranus)
Hrorosast KOHTpOIbHAS http://www.alleng.ru/d/math/math450.htm
pabora https://resh.edu.ru/
101 (ITpomexxyTouHas 1
aTTecTaus)
O06o0uenue n http://www.alleng.ru/d/math/math450.htm
cHUCTEMaTH3alMsl 3HAHUI https://resh.edu.ru/
102 0 kypcey "I'eomerpus 1
10ll
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

11 KJIACC

KoaunuecTBO 4acoB

Ne HMara JJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero u3ydyeHuss o0pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI

IToBTOpEHME TEMBI http://www.alleng.ru/d/math/math450.htm
"KOOpI[I/IHaTBI BEKTOpa https://resh.edu.ru/

1 Ha IUIOCKOCTH U B 1
npocrpaHcrae”
IToBTOpEHUE TEMBI http://www.alleng.ru/d/math/math450.htm
"CkansipHoe https://resh.edu.ru/

2 IIPOU3BENCHUE 1
BEKTOPOB"
IToBTOpEHME TEMBI http://www.alleng.ru/d/math/math450.htm
"BBILH/ICJ'IeHl/Ie yrna https://rESh.edU.rU/

3 MEX/1y BEKTOpaMU B 1
nmpocTpaHcTae”
[ToBTOpEHME TEMBI http://www.alleng.ru/d/math/math450.htm
"YpaBHEeHHE PSIMOiA, https://resh.edu.ru/

4 MPOXOISIIEH Yepe3 ABe 1
TOYKH"
YpaBHEHHE IOCKOCTH, http://www.alleng.ru/d/math/math450.htm

5 HOpMa.TH), ypaBHeHI/Ie 1 https://resh.edu.ru/

IIJIOCKOCTH B OTPE3Kax



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

YpaBHEHUE IUIOCKOCTH,
HOpMaJb, ypaBHEHUE

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

6 IIJIOCKOCTH B OTPE3Kax.
3akpernieHue
AJIMUHUCTpAaTUBHAS http://www.alleng.ru/d/math/math450.htm
KOHTpOJbHAs https://resh.edu.ru/
7 pabora.BexTopHoe
IIPOU3BEICHUE
JIuneiinble HEPABEHCTBA, http://www.alleng.ru/d/math/math450.htm
5 TTMHEIHOe https://resh.edu.ru/
IIPOrpaMMHUPOBAHUE
JIuneiinble HEPABEHCTBA, http://www.alleng.ru/d/math/math450.htm
THHEeHHoe https://resh.edu.ru/
9 IIPOrpaMMHUPOBAHUE.
3akpernieHue
AHaJINTHYECKUE METOIBI http://www.alleng.ru/d/math/math450.htm
pacuéra yria Mexiy https://resh.edu.ru/
10 MPSIMBIMU B
MHOT'OTPaHHUKAX
AHaIIMTHYECKIE METOJIBI http://www.alleng.ru/d/math/math450.htm
pacqéTa yrna Me)K,I[y httpS://reSh.edU.rU/
11 IIJIOCKOCTSIMU B

MHOTOTpaHHHUKAaX.
3akpernyeHue



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

dopMyia pacCTOsIHUA OT

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

12 TOYKH JIO IUNIOCKOCTH B

KOOPJMHATAX

Haxoxnenue http://www.alleng.ru/d/math/math450.htm
13 PACCTOSIHUIA OT TOYKH JI0 https://resh.edu.ru/

IJIOCKOCTH B KyOe

Haxoxnenue http://www.alleng.ru/d/math/math450.htm

PACCTOSIHMIA OT TOUKH 10 https://resh.edu.ru/
14 IUIOCKOCTH B

MPaBIJIbHOM MHUpamMuie

KonrpomnbHas pabora http://www.alleng.ru/d/math/math450.htm
15 "AHa.]-H/ITI/ILIeCKaﬂ https://reSh.edU.rU/

reomeTpus”

Ceuenus http://www.alleng.ru/d/math/math450.htm

MHOI'OTPaHHUKOB: https://resh.edu.ru/
16 CTaHJIapPTHHIE

MHOTOTPaHHUKHU

CeueHnus http://www.alleng.ru/d/math/math450.htm
17 MHOTOIPaHHHKOB: METO/T https://resh.edu.ru/

CJIEZIOB

Ceuenus http://www.alleng.ru/d/math/math450.htm
18 MHOFOFpaHHI/IKOB: httpS://rESh.edU.rU/

CTaHAApTHBIC



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
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http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

IJIOCKOCTH, ITEpECEUeHuUst
MPSAMBIX U IJTIOCKOCTEH

19

[TapannensHble IpsMbIE
U TUIOCKOCTH:
napajuieNbHbIe CeUCHUS

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

20

21

[TapamienpHble npsMbIe
U IJIOCKOCTH: pacyéT
OTHOILIEHUH

[TapannensHble npsiMble
U TUIOCKOCTH: YTJIBI
MEXIY
CKPEILMBAIOIUMUCS
MPSIMBIMH

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

22

[IepnenukynsapHsie
MIPSIMBIE U TUIOCKOCTH:
CTaHJAapTHBIE TIapbl
MEePIEHJUKYIIAPHBIX
IJIOCKOCTEN U MPSMBIX,
CUMMETPUU
MHOTI'OTPaHHUKOB

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

23

[TepnienaukynsipHbIE
MpsIMbIE U TJIOCKOCTHU:
TeopeMa O Tpex
MepHeHIUKYISIpax

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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24

[lepnenqukynspHsie
IIPSIMBIE U TUIOCKOCTH:
BBIYHCJICHUS UIVH B
MHOTOTPaHHUKAX

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

25

26

27

[ToBTOpEHME: MIOMAAN
MHOTOYTOJIbHUKOB,
bopmybl s
TUIOIIAICH,
COOOpaKCHHSI TOA00MS

[ToBTOpeHue: miomaan
MHOT'OYTOJIbHHKOB,
bopMmyIbl 1715
TUIOIIAICH,
COOOpaXeHHMsI TOA00USI.
3akpernieHue

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB,
bopmyIbl 1715
ILIOIAICH,
cOO00paxkeHusl MOA00uSI.
O60061eHne

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

28

IImomanmu ceuenuii
MHOTOTPaHHUKOB:

IJI0IIa 1M TOBEPXHOCTEH,

pa3pe3aHus Ha 4acTH,
COOOpakeHHsI MOA00MS

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
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http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

IImomanu ceuenuit
MHOT'OTPaHHUKOB:
TJIOIIAAN TOBEPXHOCTEH,

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

29 paspe3aHus Ha 4acTH,

COOOpaKEeHHS TIOI00MS.

3akpernieHue

KonrponsHas pabora http://www.alleng.ru/d/math/math450.htm

"TloBTOpEHUE: https://resh.edu.ru/
30 MHOTOTPaHHUKH,

CEUYCHUS

MHOIOTPaHHHUKOB"

O6béM Tenna. O6beM http://www.alleng.ru/d/math/math450.htm
31 TIPSIMOYTOJIBHOTO https://resh.edu.ru/

napajuieyenumneaa

3ama4un 00 yABOCHUH http://www.alleng.ru/d/math/math450.htm
32 Ky0a, 0 KBaaparype https://resh.edu.ru/

Ky0a; O TPUCEKIIUU yTiia

CrepeomeTrpuueckue http://www.alleng.ru/d/math/math450.htm

3a/1a4H, CBS3aHHBIE C https://resh.edu.ru/
33 00BEMOM

MPSIMOYTOJIBHOTO

napajuiesnenuneaa

[TpuknagHeie 3a1a4u, http://www.alleng.ru/d/math/math450.htm
34 CBSI3aHHBIE C https://resh.edu.ru/

BBIYHCIICHHEM 00bEMa



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
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http://www.alleng.ru/d/math/math450.htm
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IIPSIMOYT'OJIBHOTO

napajuiesienume/1a
35 OO6BEM IIpsIMO TTPU3MBI http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
CrepeomMeTrpuueckue http://www.alleng.ru/d/math/math450.htm
3a7la4d, CBSI3aHHBIE C https://rESh.EdU.rU/
36 BBIUHCIIEHHEM 00HLEMOB
IIPSIMOM IIPU3MBI
[Ipuknanneie 3anauu, http://www.alleng.ru/d/math/math450.htm
37 CBSA3aHHBIE C 00BEMOM https://resh.edu.ru/
IIPSIMOU ITPU3MBI
Brruncienue 00L8MOB http://www.alleng.ru/d/math/math450.htm
TeJl ¢ IIOMOIIBIO https://resh.edu.ru/
38 OIPENIEIIEHHOTO
unrerpana. O0bEM
HaKJIOHHOM MPU3MBbI
Brruncienue 00EMOB http://www.alleng.ru/d/math/math450.htm
TEJ C HOMOIIBIO https://resh.edu.ru/
39 ONPEACIEHHOTO
unrerpana. O0bEM
MTUPAMU/IBI
dopmyna 00bEMa http://www.alleng.ru/d/math/math450.htm
rupamujibl. OTHOIICHHE https://resh.edu.ru/
40

00BEMOB MUPAMUJ C
O0IIKM YTTIOM



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
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http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

®opmyna 00bEMa
nupamusl. OTHOIIEHUE
00BEMOB MTUpaMU/I C

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

41
OOIINM YTJIOM.
3akperieHue
CrepeoMeTrpuueckue http://www.alleng.ru/d/math/math450.htm
3aj1a4M, CBSI3aHHBIE C https://resh.edu.ru/
42 00bEMaMK HAKJIOHHOM
MPU3MBI. 3aKperieHue
CrepeomeTrpuueckue http://www.alleng.ru/d/math/math450.htm
43 3a/1a4u, CBI3aHHBIE C https://resh.edu.ru/
00BEMaMH MUPaAMUIBI
[TpuknagHeie 3a1a4u 1Mo http://www.alleng.ru/d/math/math450.htm
teme "O0BEMEI TeN", https://resh.edu.ru/
44 CBSI3aHHBIE C 00BEMOM
HAaKJIOHHOM IPU3MBbI
[Ipuknagneie 3aga4u Mo http://www.alleng.ru/d/math/math450.htm
teme "OOBEMBI TEN", https://resh.edu.ru/
45 CBSI3aHHBIE C 00BEMOM
T PAMH/TBI
[Ipumenenne 0ObEMOB. http://www.alleng.ru/d/math/math450.htm
Brrunciienue https://resh.edu.ru/
46

paccTosHUS 70
IUIOCKOCTH
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47

KonrponsHas pabora
"O6bEM

MHOTOrpaHHUKa"

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

48

49

Huwmmaapuyeckas
IIOBEPXHOCTb,
oOpa3yromue
LWIAHAPUYECKON
MMOBEPXHOCTHU

Hununanp. [psmoit
KpyroBOW LIUJIUHJP.
[Inomanp noBepxHOCTH
LHWINHApA

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

50

AJMUHUCTpaTUBHAS
KOHTpOJIbHAs paboTa.
Konunueckas
MMOBEPXHOCTb,
oOpa3ymomue
KOHMYECKOU
nosepxHocTh. Konyc

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

51

Ceuenue koHyca
MJI0CKOCTBIO,
napasuiebHON
MJIOCKOCTH OCHOBAHUS

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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VY ceu€HHbIN KOHYC.
N3o0pakeHne KOHYCOB U

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

52
YCEUEHHBIX KOHYCOB
[Tnomans 60koBOM http://www.alleng.ru/d/math/math450.htm
53 IOBEPXHOCTH M MOJIHON https://resh.edu.ru/
MMOBEPXHOCTH KOHYyCa
[Tnomans 60x0BOI http://www.alleng.ru/d/math/math450.htm
TIOBEPXHOCTH M MOJTHOM https://resh.edu.ru/
54 MMOBEPXHOCTU KOHYCA.
3akperuieHue
Crepeomerpuueckue http://www.alleng.ru/d/math/math450.htm
3aJJa4y Ha https://reSh.edU.rU/
JTOKa3aTelIbCTBO U
55 BBIYHCIICHHE,
MMOCTPOEHUEM CEUEHU I
IUJTUHIPA, KOHYCa
CrepeomeTrpuueckue http://www.alleng.ru/d/math/math450.htm
3aj1a4d Ha https://resh.edu.ru/
JI0Ka3aTelIbCTBO U
56 BBIYHCIICHHE,
MOCTPOEHUEM CEUEHU I
UWIMH]IpA, KOHYCA.
3akpernieHue
[Ipuknagseie 3a1auu, http://www.alleng.ru/d/math/math450.htm
57 https://resh.edu.ru/

CBA3aHHLIC C MUJIIMHAPOM
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[Ipuknagueie 3a1auu,
CBSI3aHHEBIE C

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

58 UMIHHIPOM.
3akpernieHue
59 Cdepa u map http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
[lepeceuenue chepsl u http://www.alleng.ru/d/math/math450.htm
1apa ¢ MIOCKOCTHIO. https://resh.edu.ru/
60 Kacanue mapa u chepsi
IJIOCKOCThIO. Bun n
n300pakeHue mapa
[lepeceuenue chepsl u http://www.alleng.ru/d/math/math450.htm
1apa € TIOCKOCTHIO. https://l'eSh.edU.rU/
Kacanwue mapa u cdepsr
61 IIJIOCKOCTBIO. By n
M300paKeHHe mapa.
3akperieHue
VYpaBHenue chepsl. http://www.alleng.ru/d/math/math450.htm
62 Hﬂomaﬂb cq)epBI u eé https://reSh.edU.rU/
yacTen
Cummerpus chepsl u http://www.alleng.ru/d/math/math450.htm
63 mapa https://resh.edu.ru/
CrepeomeTrpuueckue http://www.alleng.ru/d/math/math450.htm
64 3a7a4M Ha https://resh.edu.ru/

JA0Ka3aTCJIbCTBO U
BBIYHCIICHHUC, CBA3aHHBIC
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co ctepoii u mapom,
MTOCTPOCHUEM HUX
CEYEHHUH IIIIOCKOCTBIO

CrepeomeTpuyeckue
3a/lauM Ha
JI0Ka3aTeNIbCTBO U
BBIYMCIICHUC, CBA3aHHBIC

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

65 co cthepoli u mapom,

MMOCTPOCHUEM HUX

CEUYEHHH IIOCKOCTBIO.

3akpernieHue

[Ipuknanneie 3anauu, http://www.alleng.ru/d/math/math450.htm
66 cBA3aHHbIE cO chepoii u https://resh.edu.ru/

apom

[ToBTOpEHME: http://www.alleng.ru/d/math/math450.htm

OKPYXXHOCTb Ha https://resh.edu.ru/
67 IUIOCKOCTH, BBEIYHCIICHUS

B OKPY>KHOCTH,

CTaHJIapTHbBIE MOJ00Us

Pasnmuunslie koMOMHAITNNA http://www.alleng.ru/d/math/math450.htm
68 TeJ BPALICHHS 1 https://resh.edu.ru/

MHOTOTPAaHHUKOB

3agaun o reme "Tena u http://www.alleng.ru/d/math/math450.htm
69 HOBerHOCTI/I https://resh.edu.rU/

BpauieHus"



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

3amauu o Teme "Tena u

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

ITOBEPXHOCTHU
70 BpauieHus" 3akperieHue
1 00001EeHNEe
KontponbHas padota http://www.alleng.ru/d/math/math450.htm
71 "Teﬂa u HOBerHOCTI/I https://resh.edu.rU/
BpaieHus"
O0BéM nuuHIpA. http://www.alleng.ru/d/math/math450.htm
72 Teopema 06 06bEMe https://resh.edu.ru/
MPSAMOTO UUIUHAPA
Brruncnenue 00bEM0B http://www.alleng.ru/d/math/math450.htm
T€JI ¢ IOMOIIBIO https://l'eSh.edU.rU/
73 ONPEACIEHHOTO
unrerpana. O0bEM
KOHYyca
[Tnomaau 60koBOM U http://www.alleng.ru/d/math/math450.htm
74 HOHHOﬁ IMOBEPXHOCTU httpS://rESh.EdU.rU/
KOHYyca
CrepeomeTrpuueckue http://www.alleng.ru/d/math/math450.htm
3a/1aull, CBA3aHHBIE C https://resh.edu.ru/
75 BBIYHCIIEHUEM 00BEMOB
LHUJIUHAPA, KOHyCa
76 [Ipuknagseie 3a1a4u 1Mo http://www.alleng.ru/d/math/math450.htm

Teme "O0BEMBI U

https://resh.edu.ru/



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

IIJIOIIAU ITIOBEPXHOCTEN

TEI

7

O06BEM mapa u
IIIAPOBOTO CEKTOpa.
Teopema 06 00bEME
mapa. [Tnomans chepsr.
CrepeoMeTrpuueckue
3aJ]auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB
1rapa, nrapoBoro
CerMEHTa U IapOBOro
CEeKTOpa

http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

78

[IpukitagHele 3aga4m 1o
teme "OOBEMEI TeT",
CBSI3aHHBIE C 00BEMOM
mapa ¥ rioiaibo
cdepsl. CooTHOMIECHUS
MEXy TUIOIAIIMU
MOBEPXHOCTEN U
00BEMaMK MOAOOHBIX
Ten

http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

79

ITomoOueIe Tena B
MIPOCTPAHCTBE.
N3menenne o6béma npu
noaoouu.
CrepeomeTrpuueckue
3aJlauu, CBS3aHHBIE C

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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BBIYMCIIEHUEM 00BEMOB
TEN U IUTOIIaIed
MOBEPXHOCTEH

80

KontponpHas padota
"I[Lnomaay moBepXHOCTH
1 00BbEMBI KPYTIIBIX TE"

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

81

JBro>xeHus
MIPOCTPAHCTBA.
OTtoOpakeHusl.
JIBU>KEeHUS U PAaBEHCTBO
¢uryp. OGmue cBoiicTBa
NIBIOKEHHUH

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

82

83

Bunn nBukennit:
MapajuIeIbHbIN IEPEHOC,
LIEHTpaJIbHas
CUMMETpHUS, 3epKaJIbHAS
CUMMETpPHUS, IOBOPOT
BOKPYT IIPSIMOM

[IpeobpazoBanus
nono6us. [Ipsamas u
chepa Diinepa

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

84

I'eomeTpuueckue 3a1aun
Ha TPUMEHEHUE
TIBIKEHUS

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/



http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/

85

KonrponsHas pabora
"BekTopsbl B
npoctpaHcrtae"

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

86

Oo6o0maromiee
noBtopenue 11 nmonaruit
1 METOJI0B Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEMAaTU3aLIUs
3HAHUMU:
"[lapaiienbHOCTD
IPSIMBIX U IIJIOCKOCTEN B
pocTpaHcTae”

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

87

O06o0maroree
noBtopenue 11 nmonaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEMAaTU3aLIHS
3HaHuM: "BekTopsl B
nmpocTpaHcTae”

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

88

Ob6o061maromiee
noBtopenue 11 monaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3anus

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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3HaHUi: "BekTopsl B
npoctpaHcrtae"

89

90

91

Oo6o0maromiee
noBtopenue 11 nmonaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEMAaTU3aLIUs
3HaHui: "O0beM
MHOIOrpaHHHUKa"

O6o0waromee
noBropenue 11 nonstuit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CHUCTEMaTU3alUs
3HaHuit: "O0beM
MHOIOrpaHHHUKa"

Oo6o0maromiee
noBropenue 11 nonsTuit
¥ METOJIOB Kypca
reometrpun 10-11
KJIaCCOB,
CUCTEeMaTU3alLHs
sHaHui: "[lmomanu
MOBEPXHOCTU U 0OBEMBI
KpyIJbIX Ten"

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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92

93

94

Ob6o06mraromiee
noBtopenue 11 nmonaruit
Y METOJIOB Kypca
reometrpun 10-11
KJIaCCOB,
CUCTEMAaTH3aIIHS
3nanuit: "Ilnomanu
MOBEPXHOCTU U 00BEMBI
KpyIibIX Ten"

HToroBast KOHTpOJIbHAS
pabota

Hrorosasi KOHTpOJIbHAS
pabora

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

95

96

[ToBTOpEHUE,
o0o0rIeHune u
CHCTEMaTH3aINsI 3HAaHUH
1o Kypcy "['eomerpus
10-11"

Ucropus pazButus
CTEPEOMETPUHU KaK
HAyKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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97

Hcropus passurus
CTEPEOMETPUU KAK
HAyK{ U €€ POJIb B
Pa3BUTUHU COBPEMEHHBIX
WHKEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

98

Hcropus pasButus
CTEPEOMETPUH KAK
HayKU U e€ poib B
Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

99

Hcropus passutus
CTEPEOMETPUH KaAK
HayKH U €€ poJib B
Pa3BUTHH COBPEMEHHBIX
WUHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

100

Uctopus pazsutus
CTEPEOMETPUH KAK
HAyKH U €€ POJIb B
Pa3BUTUHU COBPEMEHHBIX
WH>KEHEPHBIX U

http://www.alleng.ru/d/math/math450.htm
https://resh.edu.ru/
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101

102

KOMITbIOTEPHBIX
TEXHOJIOTUN

Ucropus pazButus
CTEPEOMETPUU KAK
HAyKd U €€ POJIb B
pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3sutus
CTEPEOMETPUH KaK
HAYKH U €€ poJib B
Pa3BUTUHU COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/

http://www.alleng.ru/d/math/math450.htm

https://resh.edu.ru/
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IIPsIMasi, MJIOCKOCTh
79 [TprMeHSATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS M3 HUX MPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSMH: JABYTPAHHBIM YTOJI, TPAaHH JBYTPAaHHOTO yIJa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIiia, rpajlycHast
Mepa IBYTPaHHOTO yTia
76 OnepupoBaTh MOHATUSAMU: MHOTOI'PDAaHHMK, BBIMYKJIBIA M HEBBITYKIIBINA
' MHOT'OI'PAaHHHMK, 3JIEMEHTBI MHOTOTPaHHUKA, MPAaBUIIbHBIA MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpamMuja, MpHU3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TPSAMBbIE ¥  HAKJIOHHBIE TIPU3MBL,
napaiesIenure bl)
79 OnepupoBaTh TTOHSATHSIMH: CeKymias TUIOCKOCTb, CeueHme
' MHOTOTPaHHHUKOB
710 OOBACHATH  NPUHLMIIBI  TOCTPOCHHUS  CEYCHWH  MHOTOTPAHHHUKOB,
' UCIIOJIB3YsI METOJI CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOJIOM CII€ZIOB, BBIOJIHSITH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHHIC AHAJTUTUYCCKHE METOJIBI TPH
7.12 pelIeHNH CTaHAAPTHBIX MaTeMaTHYeCKMX 3aJa4 Ha BBIYUCICHHE
pPacCTOSHUN MEXIy JABYMS TOYKaMH, OT TOYKU JIO0 MPSAMOU, OT TOUKHJIO
TUIOCKOCTH, MEX]Ty CKPEIIMBAIOIIMMUCS MPSMBIMU
713 Pemiate 3a1aun Ha HaxOX€HHE F€OMETPUUECKUX BEIMUYUH 110 0Opas3nam

WX aJIrOpUTMaM, MPUMCHASA HU3BCCTHBIC AHAJTIUTUYCCKHE MCETOJABI IIpU




pCeICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCIICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPSAMBIMH, MCKIY HpHMOﬁ Hn IIJIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamuaa) ¢ MpUMEHEHHEM (GOPMYJI, BBIYHCIISTH COOTHOIIICHUS

714 MEXIY IJI0IAISIMH MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOT'OTPaHHUKOB
715 OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPBI
W3BnekaTtb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HH(POPMALHIO O
7.16 IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTrypax, MpPEACTABICHHYIO Ha
4epTeKax U pUCYHKaxX
[TpumensaTh reomerpuyeckue (akThl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3aJa4, IPEIIOJIAaralollluX HECKOJBKO IAroB PEIIEHUs, €CIU YCIOBHUSA
IPUMEHEHMs 3aJJaHbl B IBHOH (popme
718 IIpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]1a4
719 ITpuBOIMTE MpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB I€OMETPUU B UCKYCCTBE
ITpyMeHsATh NOTy4YEHHbIE 3HaHUS HA IPAKTHKE: aHAIIM3UPOBATh PEATIbHBIC
CUTYallUu Y IPUMEHATH U3yYEHHBIE MIOHATHUS B IIPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTHuecKu  cPOpMyIUpOBAaHHOM  MpoOJIeMbl,  MOJAEIUPOBATH
7.20 pEaIbHbIE CUTYyallMM Ha SI3bIKE N€OMETPHUH, HCCIIEN0BaTh MOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BaHUEM F'€OMETPUUYECKUX TOHATUN U TEOPEM, allapara
anreOppl, peumaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXXICHHEM
FEOMETPUUECKUX BEJIUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero odopa3oBaHust
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: IMWIMHIPUYECKAs MOBEPXHOCTb, 00pa3yrolne
6.1 IWIMHJPUYECKON TMOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpameHus (IHJIMHADP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH




6.5

OnepupoBaTh NOHSATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTa,
BBICOTA CETMEHTa, IIapOBOW CJOW, OCHOBAaHWE IIAPOBOIO CJIOS, BHICOTA
[IapOBOTO CJIO0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POpMYIT

OnepupoBaTh IMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHK
IMOAOOHBIX TEN

6.9

N3o00paxarh u3yyaemble (GUIYypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYCHHUS Tell
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEoOpPa3oBbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax

[TpumeHsTh TeOMeTpuYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3a4a4, IpEeAnoJaratommux HECKOJbKO MIaroB peHICHUs, €CJIN YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATh, KaKMMH CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA ITPHU CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSMU: JAEKAPTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MeXJ1y BEKTOpaMH, CKaJIIpHOE IpPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIAaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauts cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/y BEKTOpaMHU, CKaJISIpHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HA IPUMEHCHUC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemiate 3amaun Ha JOKa3aTelIbCTBO MAaTEMATHYECKHX OTHOIICHHH M
HaXO0XICHUC I'COMECTPUICCKUX BCIUYHUH I10 06pa3uaM WM aJirOpuTMaM,
IIPpUMCEHAA HN3BCCTHBIC METOAbI npu pPEIICHUHA CTaHOAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEILICHUN CTEPEOMETPUYECKUX 3aa4

6.22

6.23

IIpuBOoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIUPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM HA SI3BIKE T€OMETPHUM, UCCIIENOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKUE 3aJadd, CBSI3aHHBIC C HAXOXICHHEM
T€OMETPUUYECKUX BEITUYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eometrpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTre 00 akCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pECEKarolIuecs,
napajulelibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTh OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajiebHble IpsIMbIE B  IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAaMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wockocteil. [Ipocreiinmie nmpocTpaHCTBEHHbIE (DUTYpPBI HA IUIOCKOCTH: TETpadp,
KyO, mapaJuiesenumne, IoCTPOSHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE ApAILJIEIbHBIE U MEPIIEHIUKYISIPHBIE K MJIOCKOCTH, TPU3HAK
MEePIEHIUKYISIPHOCTH MPSAMOM U TUIOCKOCTH, TEOpPEMa O MPSAMOMN NEePHEHANKYISIPHON
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U MIIOCKOCTHIO, IBYTPAHHBII
yroJ1, IMHEWHBINA YroJl ABYTpaHHOro yria. [leprieHIuKymsip 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IITOCKOCTH, PACCTOSIHUE OT MPAMOU 10 TUIOCKOCTH, MPOEKIHs GUTyphl Ha
IIJIOCKOCTB. [IepreHIMKyIApHOCTH IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocteil. Teopema 0 TpEX MepreHIuKYIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Pa3BEPTKa MHororpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas M HAKJIOHHAs MPU3MBI, OOKOBasl U
MIOJIHAs TOBEPXHOCTh Mpu3Mel. [lapamnenenunen, npsaMOyroiabHbIN Napajuieaenunes
u ero corcrtsa. [lupamuaa: N-yronpHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUbI, MPaBUIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTbl NpuU3Mbl W nOUpaMuibl. [IpaBUiIbHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWJIBHOTO MHOIOTpaHHMKA, INpaBUibHAs NpuU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTOJbHAs MUpaMUIa U MPaBUIbHBIN TeTpasap, kyo. [lpeacraBinenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OIEMEHTBI CUMMCTpPUU B nupamMmujiax, napajjiejacnuicaax, IMPpaBUJIBHBIX
MHOT'OrpaHHUKax

7.6

Boruncnenue »1€eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOIIAIb




OCHOBaHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpsIMOH npu3Mbl. [Tnomans 60koBoit
IIOBEPXHOCTH U IIOBEPXHOCTH MpPaBWJIBHOM NHMpaMUAbl, TEOpPEMa O ILIOLAAH
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIIre IINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymoolline KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOMW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, TIIOMAAb MOBEPXHOCTH cdeprl. BzanmHoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe, Tiomnans

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHanuu Tten BpalleHWs U MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONMCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCaHHAS B MHOTOI'PaHHMK, WIIM TEJIO BPAILICHHS

[Tonsitue 06 0O6bEMe. OCHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMHU MOAOOHBIX TEJ

Ceuennss nuiauHApa (MapauielbHO M NMEPHEHAMKYISIPHO OCH), CEYEHHMsS KOHYyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUSHHs 11apa

BexTop Ha muiockocT M B mpocTpaHcTBe. CII0)KEHHE M BBIYMTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3iioxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTtopaM. IlpaBuno mapamnenenunena. PemeHune 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOPaMU

[IpssMmoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTtel BeKTOpA.
IIpocreiimue 3amaum B KOOpAMHATaXx. Yroil Mexay BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BhIUMCIEHUE YITIOB MEXKAY MPSAMBIMU U IIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIM METO TP PELIEHUH T€OMETPUUYECKUX 3a4a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMmeHue GopMyIHpoBaTh U OMNEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NpPHU3HAK, JOKA3aTelIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHbIE PpACCYKIACHUS MpU PpEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpPAllMU Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCaHUs PealbHbIX MPOLECCOB U SBJICHUI U NPU pEeLICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHne onepupoBaTh MOHATHUSMH: HATypallbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETeHb C LIEBbIM MOoKa3aTeleM, KOpeHb HaTypallbHON CTENeHH, CTEIeHb
C palMOHAIBHBIM  TIOKAa3aTejeM, CTeNeHb C  JICHCTBUTEIHHBIM
nmokasarenem, Jorapudm duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOM3BOJIBHOTO YHCIIA, OCTATOK IO MOJYJI0, PaIllMOHAIBHOE YHCIIO,
HppaloOHaAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHUE HCIIOIbh30BaTh
IMPpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAUMCHBIICC
o0O1miee KkpaTHOE, alropuT™M EBKIHIIA MPU pelieHry 3a/1a4; 3HAKOMCTBO C
PpasiIndYHbIMU IIO3UITUOHHBIMHU cucreMamMu CUUCIICHU, YMCHHC
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTEMEHsAMH W Jorapudmamu, mpeoOpazoBaHus APOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKas MPOrpeccHsi, FeOMEeTpUUIECcKasi IPorpeccusi, 06CKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YyMEHT KOMILIEKCHOTO YHucia, hopma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMHU: MaTpuua 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
IHOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IApaMCTPOM; IIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
¢byHKIMY, TIepBas U BTOpas NPOU3BOIHAs (DYHKIMH, TEOMETPUUECKUI U
¢bu3znyecKkuil CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeaAeaEHHbIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJs HCCIENOBaHUS (YHKLHH,
HaXOJUTh HaWOOJBIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIy4IIero
pellieHus] B NPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'O MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GyHKIMA, KOMOO3UIMS (YHKIUH, JTUHEeHHas (YHKIUS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpaduKy HM3yYeHHBIX (DYHKIWH, BBINOIHATH MPEOoOpa30BaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Ipaduku QyHKIUI 415 pereHus
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, I0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBApPOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apuMeTHIecKkoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE M3BJIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarolllyt0 CBOMCTBA pEAIbHBIX MPOIIECCOB U SIBJICHU; TPEICTABIIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTaTUCTHYCCKHE JaHHBIC, B TOM YHCJIC C HpI/IMeHeHI/IeM I‘pa(i)I/I‘IeCKI/IX
MCETOAO0B N 3JI€KTpOHHBIX CpGI[CTB; Fpa(l)I/I‘IeCKI/I HCCICA0BATH COBMECCTHBIC
HaONIOZICHUST C TIOMOINBIO JHMarpaMM pacCeMBaHUs H JIMHEHHOMN

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyny bepHymin, komOuHAaTOpHBIC (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPAaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIWYHMHBI, (YHKIUH paclpelesieHuss ¥ IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHE TNPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHWBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA YTOJ, CKpEIIMBAIOLIMecs INpsMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOM M IJIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHM; YMEHHE HUCII0JIb30BATh IIPU
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOTOTPaHHUK, MPaBHJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapajwienenunen, NpusMa, NUpamuaa, (urypa u IMOBEpXHOCTb
BpallleHHs, LWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU TMHPAMHUJBI, MPU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
bopMyIUpoBaTh ONpeAeIeHUsI U3y4aeMbIX (PUTYp, BHIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIC IOMOJHHUTEIbHEIC

IMOCTPOCHUA

11

YMeHHe onepupoBaTh IOHSATHUSMHU: JBIJKEHHE B TPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIIOJIB30BAaTh T'€OMETPHUUCCKUE OTHOIICHHUSI
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IoIab, 00BEM) MPU PElICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(mmuHA, yroj, MIomaAb, O0BEM, IMIIOMAAb MOBEPXHOCTH), HCIOJB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIM U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB

13

VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MOHUMAaHHE 3HAYMMOCTH MATEMaTUKH B M3YYCHHH MPUPOIHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOMW M  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




HEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA

EI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yuciia v BEIYUCIEHUS
1.1 HarypanbsHbie 1 1esbie yncia. [Ipu3sHaku AeTMMOCTH IEIIBIX YHUCENT
12 Panronanbheie uncna. OOBIKHOBCHHBIC M JCCSATUYHBIC JPOOH, IMPOIICHTHI,
' OCCKOHEUYHBIC MTEPUOJNUECKHUE TPOOH
13 Apudmernueckuii  KOpeHb ~ HATypaJlbHOW  cremeHW.  JleWcTBusS ¢
' apu(METHUYECKUMH KOPHSIMHU HATYPAIbHOM CTETICHU
14 Crenenp ¢ 1enbiM mokazareieM. CTENEHb C PalMOHAIBHBIM ITOKA3aTeNIeM.
' CBoiicTBa cTENEHU
15 CuHyC, KOCHHYC W TaHICHC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
' APKTAHTCHC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTHYHbIC U HATYPAIbHBIC JIOTaPHUPMbI
JeiicTBuTenpHble Yncia. ApuMETHUSCKUE ONepaIi C JACHCTBUTCIbHBIMU
1.7 gyucinamu. [IpuOimkEHHBIC BBIYMCICHUS, TPaBUJIAa OKPYIJICHUS, MPUKHIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [peoGpaszoBanue BhIpaKEHUH
1.9 KoMrutekcHbIe urcIia
2 VYpaBHEHUS U HEPABEHCTBA
21 Llenbie 1 IpOOHO-paIMOHATILHBIE YPaBHEHHUSI
2.2 HppaiiioHanbHbIe ypaBHEHHSI
2.3 TpuronomeTpudeckie ypaBHEHHsI
2.4 [TokazaTenbHbIE U JTOTapUPMUIECKUE YPaBHEHHS
2.5 Ienbie u APOOHO-paLMOHAILHBIC HEPABEHCTBA
2.6 HppannoHanbHbIe HEPAaBEeHCTBA
2.7 [TokazarenbHbIe U TOrapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA i HEPAaBEHCTB
210 VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHU
2.11 Marpuia cucteMsbl JIMHEWHBIX ypaBHEHUH. ONpeaeTnTeNb MaTPULbI
3 OyHKIMY U TpaduKu




OynK1us, criocoos! 3ananus pyHkun. ['papux ¢pynkiun. Bzanmuo oopaTHble

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuuU. [lepuogumueckue GpyHKIIHI
Ob6nactp ompeneneHuss ¥ MHOXKECTBO 3HadeHWd (yHkiuu. Hymn ¢yHkuum.
3.9 [IpomexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKIIHH.
' Makcumymbl 1 MUHUMYMBI QyHKIMH. Hanbomnbiiee M HauMeHbIlee 3HaYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
33 Crenennas (yHKIUS C HATYpaJIbHBIM M LENbIM IokazareneM. EE cBoiicTBa n
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBoOHCTBa (GYHKIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITociieqoBaTenbHOCTH, CIIOCOOBI 3a0aHMS ITOCJIEI0BATEILHOCTEN
38 Apudmernueckass W TeoMmeTpuyeckas mnporpeccun. Popmyna CIIOXKHBIX
' IPOIICHTOB
4 Hayana maTemarnueckoro aHaiusa
4.1 [TpousBoanas ¢pyukiuu. [Ipon3BoHbIE FI€MEHTAPHBIX (YHKIIUN
[Ipumenenre MPOM3BOMHON K HCCIENOBaHUIO (PYHKIMH Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. Haxox/1eHre HanbobIIero 1 HauMEeHbIIEro 3Ha4eHus! PyHKLIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
) MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

I'eomerpus, 10—11: Yueb. nis obmeodpaszopat. yupexaenuii/ JI.C. Atanacsa, B.O.
byry3os, C.b. KagomiieB u nip. — M.: IIpocBemenue, 2021

METOJJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

1. T'eomerpus, 10-11: Yueb. s obueoOpazosar. yupexaenuit/ JI.C. Atanacsa, B.O.
byry3o0s, C.b. Kagomues u ap. — M.: [Ipocsenienue, 2021

2. A.T. Mep3snsk, I.A. Homuposckwii, B.M. [TonskoB. MaremaTnka: anredpa u Havyasa
MaTeMaTHYeCKOTo aHaym3a, reoMeTpus. 10 kiacc. YrryOleHHbIH ypOBEHDb YIeOHOE
nocobue nox penaknueit B.E.Ilogonbckoro. Mocksa. M3narensckuii nieHTp «BeHTaHa-
I'pad» 2019

3. A.T. Mepsnsk, I.A. Homuposckwuii, B.M. [Tonskos. MaremaTrka:anredpa u Hayana
MaTeMaTU4eCcKoro aHaiusa, reometpus. 11 kmacc. YrayOneHHbIN ypoBeHb yueOHOE
nocobue nox peaaxueit B.E.ITononbckoro. Mocksa. 3narensckuii nieHTp «BeHtana-
I'pad» 2019

4. E.B. bynxko, A.I''Mep3nsk, B.b.ITononckuit, M.C.Skup. ['eomerpus 10 knacc,
yri1yOJIeHHBIH ypoBeHb. Metoandeckoe nmocooue. MockBa. M3narenbckuii eHTp
«Benrana-I'pad» 2020

5. E.B. bynxo, A.I''Mep3nsk, B.b.ITononckuit, M.C.Skup. ['eomerpus 11 knace,
yri1yOneHHbIH ypoBeHb. MeTonndeckoe nocooue. Mocksa. M3aarenbckuii eHTp

«Benrana-I'pad» 2020

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. Beicoukuit M. P. Bompocel u otBeThl.  Ammemnsums. http://schoolmat
hematics.ru/apellyaciya-ege-voprosy-i-otvety-vysockij-i-r

2. Mopakosuu A.T'., 'mu36ypr B.U., JlaBpentbeBa H.}FO. EI'D.Marematuka. [ToaHbIit
CIIPaBOYHUK.Teopus U MpaKkTUKa.

3. http://4eqge.ru/matematika/620-polnyj-spravochnik-po-matematike-k-egye.html
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13.
14.

15.

16.

17.
18.
19.
20.

21.
22.
23.
24,

JIbicenko @.d. Maremartuka. TeMarnueckue TeCThl.l 'eoMeTpusi, TEKCTOBBIE
3amaun. http://www.alleng.ru/d/math/math450.htm

OtkpoiThiil Oank 3agay ['MA:  http://mathgia.ru:8080/or/gial2/

Own-naiin Tectsl: http://uztest.ru/exam wu _http://egeru.ru

OtkpoiThiil Oank 3amanuiit EI'D mo matematuke — http://mathege.ru
[Topran uadopmarmonHoi noaaep;xku EI'D — http://www.ege.edu.ru
denepalibHBIN IEHTP HHDOPMAIIMOHHO-00pa30BaTEIBHBIX

pecypcos — http://fcior.edu.ru

. DJIEKTPOHHBIN KaTaJlor 00pa3oBaTeabHbIX pecypcoB — http://katalog.iot.ru
. deepanbHbIi HHCTUTYT IEIarOrHYeCcKuX u3mepenui — http://www.fipi.ru/
. Cankr-IlerepOyprckast akagaeMust TOCTANIUIOMHOTO I€1arorn4ecKoro o0pa3oBaHusl

— http://spbappo.com/ ¢ MoCKOBCKHIA IICHTP HEMPEPHIBHOTO MAaTEMAaTHYECKOTO
obpazoBanwus — http://www.mccme.ru/

PLIOKOuMT (EI'D B Cankt-IlerepOypre) — http://www.ege.spb.ru/

Meroanveckre peKOMEH/IAIMN YUUTEIIO-TPEAMETHUKY (IIPEICTABICHBI BCE
IIKOJIbHBIE MPEIMEThI). MaTepualibl sl CAMOCTOSITEIbHOM pa3pabOTKH
NpOGMIBHBIX P00 M aKTUBU3AIMH ITpoIiecca 0O0yUEeHHUS B CTapIIEH MIKoJe

— http://www.center.fio.ru/som

Caiit UnTtepHet — mkossl u3aarenscra «IIpocBerienuey». Ha caiite mpencraBieHs

WHuTepHeT-ypokH 1o anredpe U HayajlaM aHajlu3a U FeOMETPHUH, BKIFOUAOT
noArotoBky caauu EI'D — http://www.internet-scool.ru

Caiit nznarensctBa «MHTemekT-LenTp», rae MoxHO HalTH yueOHO-
TPEHUPOBOUYHBIE MaTEPHAJIbl, IEMOHCTPALMOHHBIE BEPCUH, OAHK TPEHHUPOBOUHBIX
3aJlaHul C OTBETaMH, METOIMYECKUE PEKOMEHAlMKU U 00pa3Libl pelieHuit

— http://www.intellectcentre.ru

Caiit yuurens matematuku Llleskuna Anekcanpa — http://www.shevkin.ru/
Oo6pasoBarenpHas mardpopma «Perry ET'D»— http://www.mathnet.spb.ru/

COOpHHMK HOPMATHBHBIX JTOKYMEHTOB — ege.edu.ru

ITonrotoBka k EI'E, HOBBIe OaHKM 3ajaHUi, TUAAKTUYECKHE MaTepHalibl, OIIOPHBIE
cxemsl — ege.On-line.info

Cucrema onepatuBHOro nHdopmupoBanus o pesyiprarax EI'D — fed.egeinfo.ru/ege
On-line Tecter — WWw.uztest.ru

Marepuans! s noarotoBku k EI'D (teopust n npaktuka) — www.egel00.ru
WurepaktuBHas munus — internet-school.ru
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