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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH W IIPEIMETOB TI'YMAaHMTAPHOIO IIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOpMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMHUCS TMOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUIN MPU PEIICHHUH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPU PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CHOCOOHOCTEM O0OyYarolmuXcs MpH
U3y4YE€HUU T€OMETPUHU, KaK COCTaBJISAIOLIEH MpeaMeTHOM obnactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnequ(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEIIHOTO MpOo(EeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a3JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCcTaBiICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX ONMCHIBATH M H3y4aTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATHIHOTO arapara no pasueiny
«CTtepeoMeTpusi» y4eOHOro Kypca reOMETpHUU;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

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

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUi, (POPMUpPOBAHUE MOHUMAHHUSA POJHM AKCUOMATHUKU TMpU
IIPOBEJICHUHN PACCYKICHUN;



dbopMupoBaHHE yMEHHUS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pelieHusl, YMEHUS WX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a/a4 U 3a]1a4 C IPAKTHUYECKUM COJICPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTebCTB  IPH
000CHOBaHUY MaTEMaTUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATUKU B MIPOBEACHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4JaronInxcsi, MO3HABAaTEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHHsI paclo3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX JKM3HEHHBIX CHUTYaIlUsX U MPU U3YyUYCHUU APYTHX
y4€OHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIENIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNY OTyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICPKATENBFHBIMH JTMHUAMH yueOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannuku», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSMWY», PEICBAHTHBIMH TE€OMETPHHM Ha YriyOJaEHHOM ypoBHE OOydeHHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIUHUSAM Y4eOHOTO Kypca, a
dbopMUpOBaHHE JIOTUYECKMX YMEHHUH  pacmpeaensieTrcss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
IPOrpaMMBbI, paclpeAeNEéHHbIM 0 TOoJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN 00yJalOMNXCsl, PACIIUPSS U yTIyOsIsis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k U3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJFOTOBUTh OOYyYaroOUIMXcs K MPOJOJDKEHUIO H3YyUEHUS MaTeMaTHKU C
yaéToM BbIOOpa Oynmymied mpodeccuu, oOecnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Henenmio), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLICIBHOCTD TPEX MPIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyiesbHOW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIIEHIUKYJIAPHBIE NIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, TMHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHoOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nupamujaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHrne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTas3p,
TNOJEKa’Ap U UKOCAP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMOM IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOLIAIU YyCEUYEHHONW TUPAMU/IBL.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHS NPaBWIbHBIX MPU3M, CHMMETPUS MPABUIBHOU
nUpamMubl.

11 KITACC

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOXKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasloKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BeKTOpoB. Omepanuy Haja BeKTOpaMu. BeKTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO ymHOXkeHud. [IpsamoyronpHas cucremMa KOOpAMHAT B
npoctpancTBe. Koopnunatel Bekropa. Pasnoxenue Bekropa mo 0asucy.
KoopanHaTHO-BEKTOPHBIA METO ITPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

Tena Bpamenust

[ToHATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
chepudeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpaineHwus:
UINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmuoe pacmonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue Tten
BpaIlcHUS Ha TUIOCKOCTH. Pa3BépTka muimuHApa W kKoHyca. CuMMerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U



HAKJIOHHOW TPU3MBI, MIIAHJPA, TUPaMuIbl 1 KoHyca. O0OBEM mapa u mapoBOro
CerMeHTa.

KoMmOunHanuu Ten BpalieHus W MHOTOTpaHHHMKOB. [lpu3ma, BhucaHHas B
IUWJIWHIpP, OINKMCaHHas oOKoJio ImiauHapa. llepeceuenune cdepsl u 1mapa ¢
miockocThio. Kacanuwe mrapa u cdepsl miaockocTbio. [loHSATHE MHOrOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomanae MOBEPXHOCTH IMJIMHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIIUHIPA
(mapayyienbHO M MEPIECHJAUKYISIPHO OCH), CEUYCHHS KOHyca (mapayiieibHbIe
OCHOBAHUIO U MPOXOJSANINE YEPE3 BEPIIMHY), CEUCHUS Iapa, METObI OCTPOCHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPHS, 3€pKajbHas CHUMMETPHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, OMNPOCHl M APYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSILEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOT0 Hapojaa, chOpMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs DCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccuu U peaan3oBbIBATH COOCTBEHHBIE >KM3HEHHBIE IUIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karoliel cpenpbl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeloBEUeCKOM IesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABINBAThH CYIECTBEHHBIN MPU3HAK KilaccU(UKaIny,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUCHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3ajnaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHUBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTAlUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pEIIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUAM, OOBACHITh MIPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelleHHH YYEeOHbIX 3aJad, HOPUHUMATh LEelb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opmax paboThl (00CykaAeHUS, OOMEH MHEHHI,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMHU, CBSI3aHHBIMU C  CEUYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHsS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHH
durypsr;

e pemiaTh 3aJaud Ha JOKA3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHHH U
HAXOXKJCHUE T'E€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PEIIEHUH MAaTeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOTrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

e IMpPUMEHATHh MOJY4YEHHbIE 3HAHMS Ha MPAKTUKE: CpaBHUBAThb M
aHaJIM3UPOBaTh peajbHbIE CUTYyallud, MPUMEHATh U3yYEHHbIE MOHATHUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTh4yecku  CcQOopMyIHpPOBAHHON
npoOieMbl, MOJAEIUPOBAaTh peaJbHbIE CUTyallMd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCHOJIb30BAHUEM T'€OMETPUUYECKUX
HNOHATUH M TEopeM, amnmapara ajareOpbl, pelaTh MpPaKTUYECKHe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJOTHUH.

K konmy 11 kinacca oGyyaronuiicss HayquTcs:

e CBOOOJHO OMNEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C IHJIMHAPUYECKOM,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYEeHUS;



ONEPUPOBATH MOHITUSIMH, CBSI3AHHBIMU C TE€JIaMU BPAILCHUS: [IWJIMHAPOM,
KOHyCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tela BpamleHus (LMUIUHAP, KOHyC, cdepa u map) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAICHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIookeHue chephl U MII0CKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpallCHMS,
O00BEMBI U TUIOMIAN MOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpaIICHHUS,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALMSIMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OTNKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHHUK HIIA TEJIO
BpAaICHUS;

BBIUUCIIATh COOTHOLLIEHUS MEXY IUIOMIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTH HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJHO OIEpUPOBATh MNOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHSATD JEUCTBUS HAJl BEKTOPaMHU;

cBOOO/IHO OIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUM, 3E€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e JIOKa3bIBaTh F€OMETPUUYECKHUE YTBEPKIACHHUS;

e TMPUMEHATh T€OMETPUYECKHE (AKThl AJS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4y, MPEANOJararoliMX HECKOJbKO IIAroB pEUIEHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

e peumarh 3aJa4d Ha JOKAa3aTEIbCTBO MATEMAaTHYECKHX OTHOLICHWH H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e TMPUMEHATH NPOrPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/aY;

e TMPUMEHATH MOJYYECHHbIE 3HAHMS HA  IPAKTHKE: CpPaBHUBATb,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE I'€OMETPUM, HCCIENOBATH MOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

[IpoBepsiembie TpeOOBaHMS K pe3yJbTaTaM OCBOCHUSI OCHOBHOM
oOpazoBarenbHO# mporpaMmsbl (10 kacc) Mo yueOHOMY MPEAMETY «T€OMETPHSD

Kon [IpoBepsiemble IpeAMETHBIC PE3YIbTATH OCBOCHUS OCHOBHOW 00pa30BaTeIbHOMN MPOTPaMMEI
MIPOBEPSIEMOTO CpeIHero oomero oopasoBaHus
pe3ynbTaTa

7 I'eomerpus

1 OnepupoBaTh NOHATUAMU: TOUKA, MIPsIMasi, MJIOCKOCTh

2 [IpuMeHATh, aKCMOMBI CTEPEOMETPHH U CIEICTBUS M3 HUX MPH PEUICHHH T€OMETPHUUECKUX
3aa4y

3 OneprupoBaTh NOHATUSMU: TAPAIIIENIEHOCTD U TIEPIICHIUKYIISIPHOCT TIPSMBIX U THIOCKOCTEH

4 KnaccugunupoBaTh B3aMMHOE pacIoNOKEHHE NPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE

5 OneprpoBath MOHATUSAMU: ABYTPAHHBIN YroJl, TPaHH ABYTPAHHOTO yTiia, pedpo ABYTrpaHHOTO
yIJia, IMHEWHBIN YroJl IBYTpaHHOTO yriia, TpajlycHas Mepa JIByTpaHHOTO yriia

6 OnepupoBaTh MOHATUSMH: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBIIYKJIBI MHOTOIPaHHUK,
3JIEMEHTHl MHOTOTPaHHHUKA, TPABUIIBHBIH MHOTOTPaHHHUK

v PacriozHaBaTh OCHOBHBIE BHAbI MHOTOTPAaHHHKOB (MUpaMuza, MpH3Ma, MPSMOYTOJIbHBIH
napajgieenumnen, Kyo)

8 KnaccugunupoBaTs MHOrOrpaHHUKH, BBIOMpasi OCHOBaHUS ISl KiaccH(UKAMH (BBITYKIIbIE




¥ HEBBIyKJIble MHOTOTPAHHUKH, MpPAaBHIbHBIE MHOTOTPAHHUKH, TPSIMBIE U HAKIOHHBIE
TIPU3MBI, TapaIeNISITUTIC TBI)

9 OneprupoBaTh MOHATHSAMU: CEKYIIasl MIIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
10 OOBSACHATH IPUHITUIIHI TOCTPOSHISI CEUSHHI MHOTOTPAaHHUKOB, HCIIONIB3YS METOJ CIeI0B
11 CTpouTh CEYEeHUs MHOTOTPAaHHUKOB METOJOM CIICJIOB, BBITIOJIHATH (BBIHOCHBIC) TUIOCKUE

YEePTEkH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUI CBEPXY, COOKY, CHU3Y

Pemrats 3agaun Ha HaXOXKICHHE TCOMETPUUCCKUX BCJIUYHUH II0 06pa3uaM WK aJiropuTMam,
12 MMPUMCHSIS U3BCCTHBIC aHaﬂI/ITI/I‘lCCE(I/IC MCETOAbI IPpX PCHICHUUN CTAHAAPTHBIX MaTehfaTH‘ieCKHX
3aJa4 Ha BbIYUCJICHUC PACCTOAHHUU MEXKAY ABYMSA TOYKaMH, OT TOYKH OO0 MNPAMOHU, OT TOUYKHU
[0 IIIOCKOCTHU, MEKAY CKPCUIMBAOIIUMUCA MTPAMBIMU

Pemrars 3agaun Ha HaxXOXICHHE TCOMETPHUYICCKUX BCINYHH I10 06pa3uaM HUIIK aJIrOpuTMaM,
13 MMPUMCHSIS NU3BCCTHBIC AHAJIMTUYCCKUC METOAbI TP PCHICHUN CTAHAAPTHBIX MaTeMaTI/I‘{CC\I‘(I/IX
3aJa49 Ha BBIYHUCIICHHUC YIJIOB MCXKAY CKPCIIUBAOUNIUMUCA IMPAMBIMH, MCEXKAY HIPAMOU U
IIJIOCKOCTBIO, MCKAY IIJIOCKOCTAMU, ABYI'PAHHBIX YTJIOB

Brruncnsate 00beMBl U IDIOMIANN MTOBEPXHOCTEW MHOTOTPAaHHUKOB (TpU3Ma, MHpaMUAa) C
14 npUMEHEeHueM (OPMYI, BBIYHCIATH COOTHOLICHUS MEXIY IUIOMIAIsIMH TOBEPXHOCTEH,
00beMaMu MOTIOOHBIX MHOTOTPaHHUKOB

15 OnepupoBare MOHATUSIMHU: CHMMETpPHUSI B TPOCTPAHCTBE, LEHTP, OCh U IIJIOCKOCTh
CUMMETPUH, LEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYPBI

16 W3Bnekarb, mpeoOpa3oBLIBATh W MHTEPIPETHPOBATH MH(OOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax 1 PUCYHKax

[lpumenate reomerpuueckue (akTel UII  pEIIEHUS CTEPEOMETPUYECKUX  3a/ad,

17 MPEMOJIATAIONIMX HECKOJIBKO IIar0B PEIICHHUS, €CITH YCIOBUS IPUMEHEHUS 33/1aHbl B IBHOMN
dbopme
18 IIpuMeHATs NpOCTEHIINE IPOrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALHOHHBIE

CHUCTCMBI IIPpU pCHICHUU CTCPCOMETPUICCKUX 3aaald

19 HpHBO,I[I/ITL NpuMEpPbl  MATEMATUYCCKUX 3aKOHOMepHOCT€ﬁ B MOpUpPOAC U IKHU3HU,
paciio3HaBaTh MPOABJIICHUC 3aKOHOB I'€COMETPHU B UCKYCCTBE

[IpuMeHATh TOMy4YEeHHbIE 3HAHUS HAa TPAKTHKE: aHANM3HPOBATh peaJbHbIE CHUTyallUd |
MPUMEHATh M3y4YeHHbIE TOHATHS B TMpOlLECCE€ TIOMCKAa pELIeHHS MaTeMaTH4YecKH
20 chopMynHpOBaHHOHN MPOOJIEMBbI, MOAEINPOBATh PealbHbIE CUTYaIllMH Ha SI3bIKE TeoMeTpHH,
WCCJIEIOBATH MTOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM T'€OMETPUUIECKUX IOHATUH U TEOPEM,
anmapara anreOpbl, peliaTh PaKTUYEeCKUE 3aJadyd, CBS3aHHBIE C HaXOXICHHEM
TeOMETPUYECKUX BETHUUH

[TpoBepsiembie ameMeHThI coaepkanus (10 kmacc)mo yueOHOMY IIPEaAMETY

«TEOMETPHSI»
Kon [IpoBepsieMblil 371€MEHT CoAepKaHuUs
7 I'eometpus
71 OCHOBHbBIE TOHATHUS CTepeoMeTpUH. Touka, MpsiMas, IJIOCKOCTh, MPOCTpaHcTBO. [lonstue 00

AKCUOMATUYCCKOM IMOCTPOCHUHN CTEPECOMETPHUU: aKCUOMBI CTEPEOMETPUHU U CIICACTBUA U3 HUX

7.9 Bzaumnoe PaCIiOJIOKCHUE TMPAMBIX B MPOCTPAHCTBC: IMNCPCCCKAIOMIUECCH, MapallICJIbHbIC U
' CKPCHINBAIOIIUECCS  MPsSAMBIC. HapaJ'IJ'ICJ'IBHOCTL OpAMBIX H IIOCKOCTEH B MMPOCTPAHCTBEC:




napajuieJbHBIe TPSMBIE B TPOCTPAHCTBE, NApPAUICNIBHOCTh TPEX MPSMBIX, MapajuIeIbHOCTh
OpsMOM W MIJIOCKOCTH. YTJBI C COHAIpPaBICHHBIMH CTOPOHAMH, YroJ MEXAY MPSMBIMU B
npoctpancTBe.  [lapamienbHOCT,  TUIOCKOCTEH:  mapajuleNbHbIE  TUIOCKOCTH,  CBOMCTBA
nmapauIelbHBIX TuIockocTel. [IpocTeiimue mpocTpancTBeHHbBIE (DUTYPHI HA TIOCKOCTH: TETPadIp,
KyO, TTapaJuIesIennIie], MOCTPOSHUE CEUSHHH

7.3

[lepneHANKYIAPHOCTh MPSMON M IUIOCKOCTU: MEPHEHAUKYJSPHBIC MPSIMbIE B IPOCTPAHCTBE,
MpsIMbIE TIApaJUIeIbHBIE W TIEPICHIANKYJSPHBIE K IDIOCKOCTH, NMPU3HAK TMEPHEHIUKYIIPHOCTH
MPSIMOM U IJIOCKOCTH, TEOpEMa O NPAMON NEPHEHANKYIIPHON IIIOCKOCTU. YTJIbI B IPOCTPAHCTRE:
Yroia MEXAy OpSIMOM M IUIOCKOCTBIO, JABYTPAHHBIA YTOJ, JIMHEHHBIA yroia JBYTpaHHOTO yTIa.
[lepneHaNKyNSIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHHUE OT MPSMOM 110
TUIOCKOCTH, TPOEKIUs (GUTryphl Ha IUIOCKOCTh. lleprneHAMKyIIsIpHOCTh IUIOCKOCTEH: MpH3HAK
MEPIICHANKYIISIPHOCTH JBYX IUTOCKOCTel. Teopema o Tpex mepreHAnKyIsIpax

7.4

IlonsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOIPDAaHHUKA, BBIMYKIIBIE U HEBBIIIYKIIbIE
MHOTOI'PaHHUKH, pa3BepTKa MHOrorpaHHuka. I[Ipusma: n-yrosnpHast npusma, TpaHU U OCHOBAHMS
OpU3MBl, IpsiMasi W HAKIOHHAs TPU3MbI, OOKOBas W IIOJHAs IIOBEPXHOCTb IIPU3MBI.
ITapamnenenunen, NpsMOYTOJIBHBIN NMapaJUleNenunes] U ero cpoicrea. IIupamuma: n-yrosjbHas
nupamMuia, TPaHW W OCHOBaHHME MNUPaMU/bl, OOKOBas W IMOJHAs TOBEPXHOCTh MHUPAMUJIBI,
MpaBUIbHAs M YCEYEHHas NHpaMuAa. OJEMEHTbl MNpU3MBl K nupaMuasl. llpaBuiabHbIC
MHOTOI'PaHHUKH: TIOHATHE IIPaBUIBHOIO MHOIOIPDAHHMKA, NPABHJIbHAS IIPU3Ma U MPaBHIIbHAL
nUpamMuia, IpaBUiIbHAS TPEYTONbHAS MUPaMUAa U IPaBHIBHBIN TeTpasap, Ky0. [Ipencrasnenue o
MIPAaBUWJIBHBIX MHOTOTpaHHHUKAX: OKTa3p, AoAeKa’Ap U uKocas CeueHus: Npu3Mbl U TUPaMUIbI

7.5

CumMmeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOYKHU, IPAMOMN, INIOCKOCTH. DJIEMEHTHI
CUMMETPUH B IUPaMHUIAX, TapauIeNIeuIe ax, IPaBUIbHBIX MHOTOTPAaHHUKAX

7.6

Bbruucnenne 5IeMEHTOB MHOTOTPaHHHKOB: peOpa, auaroHanu, yrasl. [lmomans OokoBoi
MOBEPXHOCTU U TMOJHOW MOBEPXHOCTHU MPSMOM MPU3MBI, IUIOLAAb OCHOBAHM, Teopema o
OOKOBOI MOBEPXHOCTH MPAMOM mpu3MbL. Ilmomans OOKOBOW IMOBEPXHOCTH W IOBEPXHOCTH
NPaBUIBHOW MUpaMHIBI, TEOpeMa O IUIOMAAW ycedeHHOH mnupamuipl. [loHstne 00 oObeme.
O0beM nupaMuibl, TPU3MbI

7.7

ITomo6HbIe Tena B mpocTpancTBe. COOTHOMICHHSI MEX/TY TUIOIIAISIMH TOBEPXHOCTEH, 0ObeMaMu
MMOJOOHBIX TEN

[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM TporpaMmsbl (11 kacc)

Kon

[IpoBepsiemMbie TTpeIMETHEIE Pe3yIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTpaMMbI

MIPOBEPSEMOT0 cpenHero obuiero oopazoBaHus

pe3yibTaTta

OnepupoBaTh MOHATHAMH: [WIHHAPHUYECKAs OBEPXHOCTh, 0Opa3yIolHe IUIHHAPHUECKON
MOBEPXHOCTH, UJIMHIP, KOHUYECKas TIOBEPXHOCTh, 00pa3yloline KOHUIECKOW OBEPXHOCTH,
KOHYC, cepruiecKasi IoBepXHOCTh

PacrioznaBaTh Tesa BpaieHus (LMIMHIDP, KOHYC, cdepa u 1miap)

OOBICHATE CIIOCOOBI MOJIYy4YCHUA TCII BpAILICHUA

KIIaCCI/I(l)I/ILII/IPOBaTB B3aUMHOC pPAaCIIOJIOKCHUC C(l)CpLI " IIJIOCKOCTH

OneprpoBaTh MOHATHSAMH: [IAPOBOW CETMEHT, OCHOBaHHME CETMEHTa, BBICOTA CErMEHTa,
LIapOBOM CJIOM, OCHOBAaHHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS, IIAPOBOU CEKTOP

Boruncnsate 00beMBI M IUIOMAAM TOBEPXHOCTEH TeNn BpAIISHUs, T€OMETPUUYECKUX T C
MpUMEHEHUEM (HOPMYIT




OneprupoBath NOHATUSMHU: MHOTOTPAaHHUK, BIIMCAHHBINA B Chepy M OMHCAHHBIA OKOJIO c(hephl,

7
cdepa, BIMCaHHAs B MHOTOI'PAHHUK WM TEJIO BPAICHUS

8 BBIMHCIIATE COOTHOMICHUS MEXTY TUTOMIAIMH MTOBEPXHOCTEH U 00beMaMH MOTOOHBIX TEIT

9 N300paxkare wu3ydaeMbie (UTYpBI OT PYKM M C TPUMEHEHHEM IIPOCTHIX YEPTEIKHBIX
WHCTPYMEHTOB

10 BrimonHATh (BRIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHSI TSNl BPAIICHUS

11 W3Bnekarb, MHTEPIPETHPOBATh M IMPeoOpa3oBhIBATE MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTYpax, MPEJCTaBICHHYIO Ha YepTexax 1 PUCYHKax
[MpuMeHsaTh reoMeTpuueckue (GakTbl JUISl  pPEIICHUS CTePeOMETPUYCCKUX  3a/1ad,

12 MPEIOJIATAI0NIMX HECKOJIBKO IIar0B PEIICHHUs, €CITH YCIOBUS IPUMEHEHUS 33/I1aHbl B IBHOU
dbopme

13 OrmepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE

14 BremonaaTs I[CflCTBPIS[ CJIOKCHHA BEKTOPOB, BEIYUTAHHUA BEKTOPOB U YMHOKCHHA BEKTOpA Ha
YHCII0, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00JIAAaI0T

15 IIpuMeHATh paBUIIO NMapasUIeNIenuIieaa Mpy CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSMH: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb

16 BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YrOJ MEXAYy BEKTOPaMH, CKAISIPHOE
NpOU3Be/ICHHE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAaHAPHBIE BEKTOPHI

17 HaxomuTh cyMMy BEKTOPOB W MPOM3BEIICHHE BEKTOpA HA YKCJIO, YTOJd MEXKIY BEKTOPaMH,
CKaJSIpHOE MPOU3BE/ICHUE, PACKIAIBIBATH BEKTOP MO IBYM HEKOJLTHHEAPHBIM BEKTOPAM

18 3anaBath MIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPMHAT

19 Pemrate mpocreiiie reoMeTpUuecKUe 3a/aud Ha NMPUMEHEHUE BEKTOPHO-KOOPAWHATHOTO
MeTo/1a
Pemrate 3ajaun  Ha JI0Ka3aTeIbCTBO MATEMATHYECKUX OTHOIICHHUA W HAaXOXJCHHE

20 TEOMETPHUYECKUX BEIUYMH MO 00paslaM WM alrOpUTMaM, MPUMEHSS U3BECTHBIE METOIIbI
TIPY PEIICHUH CTAHAPTHBIX MATEMATHYCCKUX 3a/1a4

21 IIpuMeHATs NpOCTEHIIME IPOrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHCTEMBI TIPH PEIICHUH CTEPEOMETPUIECKUX 3a71ad

29 [MpuBOUTH MpPHUMEPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPUPOJAEC U KH3HH,
pacro3HaBath MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTRE
IIpuMeHATh NOJNyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIU3UPOBATh PEaJbHBbIE CUTYAllMH U
NPUMEHSATh M3YYCHHbIC TIOHATHUS B TPOIECCE TIOMCKA PEIICHHS MAaTeMaTHYeCKU

23 chOopMyITUPOBAHHOM MPOOJIEMBI, MOJICITUPOBATh PealibHBIC CUTYAIMH HA SI3bIKE FCOMETPHH,

HCCIIEJIOBATh OCTPOECHHBIE MOJIEH C UCIIOJIb30BAHUEM I'€OMETPUYECKUX TTOHSTUN U TEOPEM,
anmapara ajareOpbl, pemaTrh PaKTHYECKHWE 3aJadyd, CBSA3aHHbIE C HAaXOXICHHEM
reOMETPUUYECKUX BEJTUYUH

[TpoBepsiembie aneMeHThl coaepxkanus (11 kiacc) mo yueOHOMyY NpeaMeTy

«TEOMETPUSI»

Kon

HpOBGpSICMLIﬁ SJICMCHT COACPIKAHUA




HunuHagpuydeckass  MOBEPXHOCTb,  OOpa3yiolle  IMIMHAPUYECKOW  TIOBEPXHOCTH,  OCh
MWIMHIPUYECKONW TTOBepXHOCTH. [[unmHIp: OCHOBaHUS M OOKOBas MOBEPXHOCTh, 0Opa3yrolas u
OCB, IUTOIA b OOKOBOW 1 TIOJTHOM IMTOBEPXHOCTH

Konndeckast moBepxHOCTB, 00pa3yromie KOHMIECKOW MTOBEPXHOCTH, OCh M BEpPIIMHA KOHUIECKOI
noBepxHOCTH. KOHyC: OCHOBaHWE  BepmnHa, 00pa3yromas u o0Ch, MIOMAAb OOKOBOW U MOITHOMN
MTOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yIolie U BEICOTa, OCHOBAHUS M OOKOBAast MOBEPXHOCTH

Chepa w® map: ULEHTp, pamuyc, AUMAMETp, IUIOMIAah MOBEPXHOCTH cdepbl. Biaumuoe
pacmoioxenne chepbl U IIOCKOCTH, KacaTelibHas TUIOCKOCTh K cdepe, MIomanb chepsl

I/I306pa)KCHI/IC TCJI BpallICHUS Ha IIJIOCKOCTH. Pa3BepTKa HNWIMHAPA U KOHYyCa

KomOunanmy ten BpaiieHHs ¥ MHOTOTPAaHHWKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJO c(hepsl,
cdepa, BIIMCaHHAS B MHOTOTPAaHHUK, WITH TEJIO BPAIIEHUS

[Tonsite 06 o0beMe. OcHOBHBIE CBOIcTBa 00beMOB Tell. Teopema 00 0ObeMe MPSIMOYTOJIEHOTO
napajuiesienunena u ciueAcTBus w3 Hee. O0beM mummHApa, KoHyca. OOBeM mIapa ¥ IUIOMAab

chepsl

[Mono6ubie Tena B mpoctpaHcTBe. COOTHOMIECHUS MEXIY IUIOMIAIMK MTOBEPXHOCTEH, 00beMaMu
MOTOOHBIX TE

Ceuennst nuMHApa (TMapaiieNbHO U MEPNEHAMKYISIPHO OCH), CEUYeHHUs KOHyca (mapajuieiabHOoe
OCHOBAHHIO U MPOXOJAIIee Yepe3 BEepLINHY), CEUeHHUs Iapa

BekTop Ha mimockocté M B mpoctpaHcTBe. CIIOKEHHE W BBIYMTAHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uHcio. PasnokeHue BekTOopa IO TpeM HEKOMIUIaHapHbIM BekTopam. [IpaBuiio
napajuienenurea. Permenne 3a1a4, CBI3aHHBIX C MPAUMEHEHUEM TIPABWII ACHCTBUN C BEKTOPAMH

10

[IpsiMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopaunaTtel BekTopa. Ilpocteiimue
3aJa4d B KOOpAMHAaTax. YTron Mexay Bekropamu. CKalsipHOe NpPOHU3BEICHHE BEKTOPOB.
Brruncienue yriioB Mexay MpsIMBIMH M IUIOCKOCTAMHU. KOOpJIMHATHO-BEKTOPHBIN METOJN NpHU
PELICHUY TeOMETPUIECKUX 33134

[TpoBepsiembie Ha EI'D nmo matemaTuke TpeOoBaHUs
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30oBaTeIbHOM MporpaMMBbl
cpeaHero oo1ero oopa3oBaHus

Kon

HpOBepHGMBIe Tp66OBaHI/I$I K OpCAMETHBIM pPE3yJibTaTaM OCBOCHUS OCHOBHOH

IIPOBEPSIEMOI0 00pa3oBaTeIbHOH MPOrpaMMBbl CPEAHEro 001ero 00pa3oBaHus

TpeOOBaHUS

1

Bragenne MeTomamMu  IOKa3aTENbCTB, alTOPUTMaMu  pEIIEHHd  3a]ad; yMEHHE
(bopMyIupoBaTh U ONEPUPOBATh MOHATHSIMU: OIIpEeSICHHE, aKCHOMa, TeOpeMa, CIEICTBHE,
CBOWCTBO, TPHU3HAK, JI0KAa3aTeJIbCTBO, PABHOCHIbHBIC (OPMYIHPOBKH, NPUMEHSTH HX;
yMmeHue (opMynaupoBaTh OOpaTHOE U INPOTHBOIOJIOXKHOE YTBEPXKACHUE, NPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPHI, UCIONB30BATh METOJl MaTEMATUYECKON MHAYKLUH; TPOBOIUTH
JTIOKa3aTeNbHbIE PAcCY)KIEHUS MPU PEIIeHUH 3a/1a4, OIEHNBATh JIOTHYECKYIO MPaBIIBHOCTD
paccyX/IeHull; yMEHHE ONEPUPOBATh MOHATHAMU: MHOXKECTBO, MOJIMHOXECTBO, OINEpalvH
HaJ MHOXXECTBAMH; YMEHHE MHCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar A
OTIMCaHMUs PeaNbHBIX MPOIECCOB U SBJICHHUNA U MPH PEIIEHUH 3a/1ad, B TOM YHCIE U3 IPYTHX
yUeOHBIX MPEIMETOB; YMEHUE ONIEPUPOBATH TIOHATHAMU: Tpad), CBI3HBINA rpad, AepeBo, UK,
rpad Ha IUIOCKOCTH; yYMEHHME 3a/aBaTb M OIMCHIBATH Ipadbl pasIUYHBIMH CIOCOOaMU;
MCIIOJIB30BaTh Ipadbl P PELICHUH 3a1a4

YMeHne OonepupoBaTh MOHATHAMHE: HATypadbHOE HYHCIIO, IIEJIOE YHCIIO, CTENEHb C IEIBIM
MOKa3aTelieM, KOpPEHb HATypaJbHOM CTENEeHH, CTENEeHb C PAalMOHAIBHBIM IOKa3aTeseM,




CTEIeHb C JICUCTBHUTEILHBIM TOKAa3aTeleM, JIorapupM YHCIa, CHHYC, KOCHHYC M TaHTCHC
MPOU3BOJIBHOTO YHCJIa, OCTATOK IO MOJYIIIO, PAIIHOHAILHOE YUCIIO, HPPALMOHATILHOS YHCIIO,
MHO)KECTBA HATYPAJIbHBIX, IICJBIX, PALMOHAIBHBIX, JEHCTBUTEIBHBIX YHCET, YMEHUE
UCTIOJIb30BaTh MPU3HAKK JICITUMOCTH, HANMEHBIIHIA OOIIHIA JISTUTENh U HaUMEHbIIee olIiee
KpaTHOE, aiuroput™M EBKIMIa TpU pEHICHWH 33]a4;, 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMUA CHUCTEMaMH CUYUCIICHHUS; YMCHUE BBITIOJNHATh BBIYUCICHUEC 3HAYCHUN U
npeoOpa3oBaHusl BBHIPAKECHUN CO CTEICHAMH M Jiorapudmamu, mpeodpa3oBaHus IpPOOHO-
palliOHANBHBIX BBIPAKCHUN; YMEHHE OICPUPOBATh MOHATHSIMHU: IOCIEAOBATEIBHOCTD,
apudmeTnyeckas MPOrpeccHs, TEOMETPUYeCKas Nporpeccus, OSCKOHEUHO YOBIBArOIAs
reoMeTpHUecKas MPOTrpeccusi; yMEHHE 3alaBaTh IOCIEOBATEIILHOCTH, B TOM YHCIE C
MOMOIIBIO PEKYPPEHTHBIX GOPMYIT; YMEHUE ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIIO,
COTPSKCHHBIC KOMILUICKCHBIC YHCIa, MOJYJIh M apryMEHT KOMIUIEKCHOTO dYucia, (hopma
3aIUCH KOMIDICKCHBIX YHCEN (TeOMETpHYECKasi, TPUTOHOMETpHUIEeCKas W aiareopamdeckas);
yMETh MPOU3BOJIUTH apU(PMETHUCCKUE JCHCTBHUS C KOMIUICKCHBIMH YHCIIAMH;, TPUBOJIUTH
MIPUMEPBI MCIIOJIb30BaHUSI KOMIUICKCHBIX YHCEIT;, OTICPUPOBATH MOHATHUAMU: MaTpulia 2 X 2 u
3 X 3, ompenenuTeNh MaTPHIIbI, TEOMETPUICCKHI CMBICI ONPEICITUTEIIS

YMeHHe OIepHpoBaTh MOHATHAMHU: pPAalMOHAIBHBIE, WPPAlUOHANBHBIE, ITOKA3aTEIBHBIE,
CTETECHHbIe, JIorapu(MHUUYECKHE, TPUTOHOMETPHUUECKHE YPaBHEHHS M HEPaBEHCTBA, HX
CHCTEMBI; YMEHHE OIEPUPOBATH MOHATUSIMH: TOXKAECTBO, TOXKICCTBEHHOE MpeoOpa3oBaHue,
YpaBHEHHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUI M HEPABEHCTB, PABHOCWIBLHOCTh YPaBHEHHI,
HEPABEHCTB U CHCTEM; YMECHHE PEIlaTh YpaBHEHU:, HEPABEHCTBA U CHCTEMBI C MTOMOIIBIO
pa3IMYHBIX IPUEMOB; pEIIaTh YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI C I1IApaMETPOM;
IIPUMEHATh YPAaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI I PEIICHMs] MaTeMaTHYECKUX 3a1ad U
3a71a4y U3 Pa3InUHbIX 00JacTel HAYKU M PeabHOM KU3HU

YMeHue omepupoBaTh MOHATHAMHU: (YHKIMSA, 4YETHOCTh (YHKUUH, HEPHOAUYHOCTD
(GYHKIUHM, OTPaHMYCHHOCTh (YHKUIUH, MOHOTOHHOCTH (YHKUHUH, SKCTpeMyM (YHKIINH,
HauOoJbllIee U HAUMEHBIIEE 3HAUeHUsI (PYHKIMHM Ha IPOMEXKYTKE, HEeIpepblBHAs (QyHKUNS,
acUMIITOTHI Tpaduka GyHKLIUY, [IEpBasi ¥ BTOpasi MPOM3BOIHAS (DYHKIIMU, TECOMETPHUUECKUM 1
($U3NUECKUil CMBICT TMPOM3BOJHOM, TepBOOOpa3Has, OMpeleNICHHBI HWHTErpal; yMEHHE
HaXOJIUTh AaCUMITOTHl Tpaduka (YHKIWU; YMEHHE BBIYHCIATH IPOU3BOJAHBIC CYMMBI,
NPOM3BENEHHS, YACTHOTO M KOMIIO3MLMHU (YHKLUH, HAXOAUTh YpPaBHEHHE KacaTeJIbHOH K
rpaduky (yHKIHMH; yMEHUE HaXOJHUTh IMPOU3BOJHBIE DJIEMEHTapHBIX (QYHKIWIA; yMEHHE
UCTIOJIb30BaTh MPOM3BOJHYIO JUISI HCCIIEAOBaHMsA (YHKUWH, HAXOIUTh HAWOOJNbINUE U
HalMEHbIIME 3HAa4YeHHs (QYHKUHUH; CTPOUTh TpaguKd MHOTOYICHOB C HCIOJIb30BaHUEM
anmapara MaTeMaTHYecKOro aHaiu3a; MPUMEHATh IPOU3BOJHYIO JUIsl HAXOXKICHUS
HAWIYYIIETO PEHNICHUsT B NPUKIATHBIX, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKHX H
¢du3nuecKkuXx 3aAadax; HAaXOAWUTH IUIOMIAAM U O0beMbl (UIyp C IOMOILBI0 HHTETpaja;
NPUBOJUTH MPUMEPHI MATEMAaTUYECKOT0 MOJEIMPOBAHMS € MOMOLIBbI0 Au(depeHIHaIbHbIX
ypaBHEHUI

YmMmenue omepupoBaTh MOHSTUSME: rpaduk (QyHKIMH, oOpaTHas (DYHKIHS, KOMITO3UIIUS
GyHkumi, smHeWHas QyHKUMSA, KBagpaTH4YHAs (QYHKOHSA, palndoHaidbHAs (QYHKIHSA,
cTereHHass (QYHKIUS, TPUTOHOMETpHYECKHe (QYHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMK, TOKa3aTreidbHas W Jorapudmuyeckass (QYHKIUH, YMEHHE CTPOHUTH TpaduKH
U3YYEHHBIX (DYHKLHMH, BBITONHATH NpeoOpa3oBaHus TpadUKOB (GYHKIMH, HCIOIB30BATH
rpaguku Ui U3y4eHUs TPOIECCOB M 3aBUCHMOCTEH, TPH pEIICHWH 337ad M3 JIPYyTHX
yueOHBIX NPEAMETOB W 3a]ad W3 pealibHOH JKW3HU; BBIpaXaTb (GopMyiamMu 3aBUCUMOCTH
MEXIY BEJIMYMHAMH; HCIONb30BaTh CBOWCTBA M rpadukd (yHKOMH A0S pELIeHUs
ypaBHEHUH, HEPABEHCTB M 3a/1a4 C IapaMeTpaMy; n300paxaTb Ha KOOPJUHATHON IJIOCKOCTH
MHOXECTBA PEIICHUH YpaBHEHH, HEPABEHCTB U UX CHCTEM

VYMmenne peuiate TEKCTOBBLIC 3aJladyn pPAa3HbIX THUIIOB (B TOM YHCJIC Ha NPOUCHTHI, OTO0JIU U
qaCTH, Ha ABHMXKCHUC, pa60Ty, CTOUMMOCTbL TOBApOB M YCJIYT, HAJIOI'U, 3aAa4dd U3 o0acTu
YHpaBJICHUSA JIMYHBIMU U CEMCHHBIMU (l)I/IHchaMI/I); COCTAaBJISITh BBIPAXKCHHA, YPABHCHUA,
HEPABCHCTBA M UX CHUCTEMBI 11O YCJIOBHUIO 3ada4du, UCCICAOBATH IIOJYUCHHOC PCIICHHUE U
OLICHMBATH HpaBI[OHO}IO6HOCTL PE3YIbTATOB; YMCHUC MOACIIUPOBATH PCAJIbHBIC CUTYAalluUu Ha
SA3BIKEC MATCMATUKU; COCTABJISITH BBIPAXKCHUSA, YPABHCHUA, HCPABCHCTBA U UX CUCTEMBI IIO
YCJIOBUIO 3aJaduu, HUCCIICA0BATH IIOCTPOCHHBLIE MOJCIM C HMCIOJB30BAHUCM allapara




anreOpbl, MHTEPIPETUPOBATD MOTYUYEHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATHAMH: CpeAHee apu(MeTHdecKkoe, MeAraHa, HanOOIbIIee |
HAUMCHBIIIEE 3HAYCHUS, Pa3Max, JUCICPCUS, CTAHIAPTHOE OTKIOHEHHE YHCIIOBOTO HA0Opa;
YMEHHE HW3BIIEKaTh, HHTEPIPETHPOBATh HWH(GOPMAIUIO, MPEACTABICHHYI0 B TaOnWIax, Ha
auarpamMmax, rpadukax, OTPaKaloUIyI0 CBOMCTBA pEaNbHBIX TIPOIECCOB M SIBIICHUH,
MPEJCTaBIATh MH(POPMAIMI0O C TIOMOINBIO TaOJWII MW JUarpaMM; KCCIEA0BaTh
CTAaTHCTUYECKHE JaHHBIE, B TOM 4YHCIE€ C MPUMEHEHHEM TpaQuuecKuX MEeTOIO0B |
AIIEKTPOHHBIX CPENCTB; TpaHUecKyd HCCIEeN0BATh COBMECTHBIE HAOIOAEHHS C MOMOIIBO
JlrarpaMM paccerBaHus U JIMHEMHOM perpeccuu

YMeHue onepupoBaTh MOHSATHAMU: CIyYaiHBIH OIBIT U CIydaifHOE COOBITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOIH30BAHHEM TpadUIeCcKIX
METOJIOB; PUMEHSTH (POPMYIIBI CIIOKEHUS U YMHOXKEHUS BEPOSTHOCTEH, (OpPMYITy IMOITHOM
BEpOSTHOCTH, ¢opmyny bepHynnu, xomOuHaTOpHBIEe (akTel W (HOPMYJBI; OLECHHUBATH
BEPOSITHOCTH peaibHBIX COOBITHH; YMEHHE ONEPUPOBATh MOHATHIMU: CIydaliHas BEIMYHHA,
pacmpeneneHre BEpPOSITHOCTEH, MaTeMaTH4ecKoe OXHJaHWe, NUCIEepCHs U CTaHIapTHOE
OTKJIOHEHHE CITy4YaiHOW BENMYMHBI, PYHKIMH pacrlpelieieHus] U MIIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeJIbHOTO W HOPMANbHOTO paclpeiesieHuid; YMEHHe UCIOIb30BaTh CBOWCTBA
M3YYEHHBIX PacIpeleIeHnH sl PEelIeHs 3a/1a4; 3HAKOMCTBO C TIOHSATHSIMHE: 3aKOH OOJBIIIX
YHCeN, METOJbl BBIOOPOYHBIX HCCIICAOBAHHUN; YMEHHE TPUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YHCEN B MPHPOAHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHE ONEPHUPOBATH
MOHATHSMU: COUYETaHWE, TIEPECTAHOBKA, YHCIO COYETAHWIA, YHCIO MEPEeCTaHOBOK; OMHOM
HrrotoHa; yMeHue npuMeHsITh KOMOWHATOPHBIE (haKThI M PACCYKISHUS IS PEeIIeHs 3a1ad;
OLICHUBATh BEPOSITHOCTH PEANBHBIX COOBITHH; COCTaBJISITh BEPOSTHOCTHYIO MOJENb W
MHTEPIPETHPOBAThH MOIYUYECHHBIH pe3yabTaT

YMeHue onepupoBath NOHIATHAMHU: TOUKA, MPsIMast, IIIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, JIyY,
BEJIMYMHA yTia, TUIOCKUH yroJl, ABYTPaHHBIM yroj, TPeXI'paHHBIH yTOJ, CKpelUBaroIrecs
MpsIMble, MapajlIeNbHOCTh U MEPHEHAUKYISIPHOCTh MPAMBIX U IUIOCKOCTEH, Yrol Mexay
MPSIMBIMH, YTOJI MEXIY NMPSIMOH M TUIOCKOCTBIO, YTOJl MEKAY IUIOCKOCTAMH, PACCTOSHUE OT
TOYKH JI0 TIJIOCKOCTH, PACCTOSTHHE MEXAY NPAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSMU,;
YMEHHUE HUCIIOJIB30BaTh MPU PEUICHUU 337ad M3y4eHHbIE (PaKThl U TEOPEMBbI ITaHUMETPUH;
YMEHHE OLEHMBATh Pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHUPA; CTPOMTH MaTeMaTHYECKHE
MOJIETIM C MOMOULIbI0 TEOMETPUYECKUX TMOHATHH M BEIMYWH, PEIlaTh CBA3AHHBIE C HUMHU
MPAKTHUYECKUE 3a1a41
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YMeHre onepupoBaTh MOHATHUSAMH: IUIOIAAb (GUTYphl, 00beM (UTYpBI, MHOTOTPaHHUK,
NpaBUJIBHBI MHOTOTPAHHMK, CEYEHHE MHOTOTpaHHMKA, KyO, MapajulelenuIie]l, mpu3Ma,
nupaMuzia, GUrypa M MOBEPXHOCTh BpAICHUS, IMJIMHAP, KOHYC, Imap, cdepa, IIIOMAab
chephl, TWIONIAIL MOBEPXHOCTH IMUPaMUbL, TPU3MbI, KOHyCa, HWIMHApA, 00beM Kyoa,
NPSIMOYTOJIFHOTO ~Napajulelienunea, MHPaMHUIbl, NPU3MbI, IMIMHAPA, KOHYyca, IIapa,
pa3BepTKa MOBEPXHOCTH, CEUYEHHsI KOHYCa M LWIMHIPA, TapaJuIeIbHbIE OCH WIIM OCHOBAHHIO,
CeueHue mapa, IUIOCKOCThb, Kacamomascs cdepsl, LHWINHApPA, KOHyCa;, YMEHHE CTPOHTh
CeueHNe MHOTOTpaHHHKa, U300pakaTh MHOTOTPaHHUKH, QUTYPHI U TIOBEPXHOCTH BpaIeHNUS,
UX CEUCHHS, B TOM YHCJIE C IOMOIIBIO AJIEKTPOHHBIX CPEJCTB; yMEHHE MPUMEHSTh CBOHCTBA
reoMeTpHYECKUX (PHUTYD, CAMOCTOSITENBHO (POPMYIIMPOBATH OTPE/ICIICHUS H3y4aeMbIX (QUTyp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX U MPHU3HAKAX T€OMETPHUECKUX QUTYDP, 00OCHOBBIBATH WIIH
OIIpOBEpraTh MX; yMEHHE NMPOBOAMTH KIaCCH(OUKAIMIO (UTYp 1O Pa3IHMYHBIM IPH3HAKAM,
BBITIOJTHATH HEOOXOJUMBIE JONOJIHUTENBHBIE TOCTPOCHHUS
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YMeHne omnepupoBaTh NMOHATHSIMH: IBIDKCHHE B IMPOCTPAHCTBE, MapaUICNBHBIN TEPEHOC,
CUMMETpHUSl Ha IUIOCKOCTH M B MPOCTPAHCTBE, IIOBOPOT, Mpeobpa3zoBaHue m0a00us,
nmotoOHbIe (DUTYPHI; YMEHHE paclO3HABATh PaBHBIE W MOMOOHBIC (DUTYPHI, B TOM YHCIIE B
MPUpPOJE, HCKYCCTBE, APXUTEKType; WCIIOIB30BaTh T'€OMETPHYCCKHE OTHOIICHUS TMPH
peIIeHnH 3aja4; HAXOAUTh FT€OMETPHUYCSCKUE BEIIMYMHBI (JJIMHA, YTOJI, IUIOIIah, 00bEeM) IpH
pEIIeHUY 3a/1a4 U3 IPYTHX YYeOHBIX MPEIMETOB U U3 PEalbHON KU3HU; YMCHHE BBIYUCIISATH
TEOMETPUUYCCKUE BEIMYMHBI (JUIMHA, YTOJ, IUIOMAah, O0BEM, IUIOMAAh ITOBEPXHOCTH),
UCIOJB3Ysl HW3ydeHHbIE (OPMYNIBI W METOMbI, B TOM 4YHCIE: IUIONAAb IOBEPXHOCTHU
MUPaMUJIbl, TPU3MBI, KOHyCa, WIHH/PA, TUIOMEAAb chepbl; 00beM Kyba, MPpsSMOYroJibHOTO




napajieNenueia, MUpaMHJIbl, MPHU3MBI, IHJIMHApA, KOHyca, IIapa; yMEHHE HAaXOJHTh
OTHOIIIEHHE 00BEMOB TIOJO0HBIX (HUTYP
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YMeHue omnepupoBaTh TOHITHAMH: NPSIMOYTOJbHAas CUCTeMa KOOPAHMHAT, BEKTOD,
KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB, MPOW3BE/EHHE BEKTOpa Ha
YHUCIIO, pa3joXeHWe BeKTopa M0 0a3nucy, CKaJsIpHOE TIPOHM3BEACHHE, BEKTOPHOE
MPOU3BEJICHUE, YroJdl MEXKAYy BCEKTOpaMH; VYMCHHE WCIOIb30BaTh BEKTOPHBIA U
KOOPAWHATHBIA METOX JUIA PEIICHUS TeOMETPUYECKHX 3aaad M 3a4ad APYTUX YIeOHBIX
MPEIMETOB
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YMeHne BBIOMpATh MOIXOMSANTAN METON IS PEIICHWS 3aJadd; IMOHUMaHHE 3HAYUMOCTH
MaTEeMAaTHKH B U3yYEHUM IMPHUPOIHBIX M OOIICCTBEHHBIX IMPOIECCOB U SBJICHUN; YMEHUC
pacro3HaBaTh NPOSIBJICHUE 3aKOHOB MATEMATUKHU B HCKYCCTBE, YMEHHUE IPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUHA POCCUICKON U MUPOBOM MaTEMaTHUUECKON HAYKU

[lepeuens 211eMeHTOB coziepxkaHus, mpoBepsieMbix Ha EI'D
10 MaTEMAaTHKe

Kon

IIpoBepsieMblil 3JIEMEHT COJIepIKAHUS

7.1 @urypsl Ha IIOCKOCTH

7.2 [IpsiMbIe ¥ MITOCKOCTH B MPOCTPAHCTBRE

7.3 MHororpaHHuKH

7.4 Tena 1 MOBEPXHOCTH BpAILLICHUS

7.5 KoopauHatel 1 BEKTOPEI

IIpoBepsiembie Ha EI'D mo matemaTuke TpeOboBaHuUs

K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl

cpeaHero oo01ero oopa3oBaHuUs

Kon
POBEPSIEMOTO
TpeOoBaHU

[TpoBepsiemble TpeOOBaHUSI K MPEAMETHBIM pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBbI CPEAHETO 00IIEero 00pa3oBaHMUs

1

Bnagenne wmeTogamMM  JOKa3aTeNbCTB, aJrOpPUTMAMH  peIIeHUs  3a7ad; yMEHHue
(dbopMyIUpoBaTh U ONEPUPOBATh MOHATHAMU: OINpEIeNICHHE, aKCHOMa, TeopeMa, CIIEICTBUE,
CBOWCTBO, NPHU3HAK, J0KAa3aTeJIbCTBO, PABHOCHJIbHBIC (OPMYJIHPOBKH;, NPUMEHSTH HX;
ymeHue (opMynupoBaTh o0OpaTHOE U MPOTHBOIOJIOXKHOE YTBEPXKACHUE, MPUBOJUTH
MIpUMEPHI U KOHTPIIPUMEPHI, UCIIOIH30BATh METOJI MaTeMAaTUYECKOW WHAYKLUHU; TPOBOIUTH
JIOKa3aTeJIbHbIE PACCYXKICHHS IPU PELICHUH 3a]a4, OLEHUBAThH JIOTUYECKYIO MIPABUIBHOCTD
paccyXIeHul; yMEeHHEe ONepUpOBaTh MOHATHAMU: MHOXKECTBO, MOJMHOXECTBO, ONEpaIiu
HaJ MHOXXECTBaMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM armapar s
ONMCaHUA PealbHbIX MPOLECCOB U SBICHUNA U NP PELICHUH 33714, B TOM UHUCIIE U3 JIPYTHX
yUeOHBIX MPEIMETOB; YMEHUE ONIEPUPOBATH TIOHATHAMU: Tpad), CBI3HBIN rpad, AepeBo, UK,
rpadp Ha MIIOCKOCTH;, yMEHHE 3a/laBaTh M OMUCHIBATh Tpadbl Pa3IUYHBIMH CIOCOOAMU;
UCIIOJIb30BaTh Tpadbl MPH PEICHUH 33124

YmMmenne ONCpHUPOBATH MOHATHUAMHU: HATYpaJIbHOC YUCIIO, LCJIOC YUCIIO, CTCIICHL C ICJIbIM
ImoKasaTejieM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb C pPAaAlUMOHAJIBHBIM IIOKAa3aTCJIEM,
CTCIICHb C JICI\/’ICTBI/ITGHBHBIM IIOKa3aTcJIEM, norapmbM yucia, CMHYC, KOCMHYC W TaHI'CHC
MMPOU3BOJIBHOI'O YKCiIa, OCTATOK 11O MOAYJIO, PAllTUOHAJIBHOC YHUCJI0, UPpPpAallUOHAJIBHOC YUCIIO,
MHOXCCTBAa HATypaJbHbIX, MLCJbIX, pPAalUOHAJIbHLBIX, HCﬁCTBHTCHLHLIX 4Yucei; YMCHUC




UCIIOJIb30BaTh MPU3HAKH JICTTMMOCTH, HAUMEHBIIHHA OOIIHMIA JIeUTENh U HAaUMEHbIIee olIiee
KpaTHOE, aiuroput™M EBKIMIa TpuU pemIeHWH 33Ja4;, 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMUA CHUCTEMaMH CYUCIICHUS; YMCHUE BBITIOJNHATh BBIYUCICHUE 3HAYCHUH U
npeoOpa3oBaHusl BBEIPAKECHUN CO CTEICHAMH M JiorapudMamu, MmpeoOpa3oBaHUsS IPOOHO-
palliOHANBHBIX BBIPAKCHUN; YMEHHE OICPUPOBATh MOHATHSIMHU: IOCIEAOBATEIBHOCTD,
apudmeTnyeckas MPOrpeccHs, TEOMETPUYECKas IMporpeccus, OSCKOHEYHO YObIBaroIas
reoMeTpHUecKas MPOTrpeccusi; yMEHHe 3alaBaTh IOCIEOBATEIILHOCTH, B TOM YHCIE C
MTOMOIIIBIO PEKYPPESHTHBIX (YOPMYJI; YMEHHE ONEPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIIO,
COMPSKCHHBIC KOMILUICKCHBIC YKCIA, MOAYJIh M apryMEHT KOMILUIEKCHOTO dYucia, Gopma
3aIUCH KOMIDICKCHBIX YHCEN (TeOMETpHYeCKas, TPUTOHOMETpHUIEeCKas W ajareopamdeckas);
yMETh MPOU3BOJIUTH apUPMETHUYCCKUE JCHCTBHUS C KOMIUICKCHBIMH YWCIIAMU, TPUBOJIUTH
MIPUMEPBI HCIIOJIb30BaHUSI KOMIUICKCHBIX YHCEIT;, OTICPUPOBATH MOHATHUAMU: MaTpulia 2 X 2 u
3 X 3, ompenenuTenh MaTPHIbI, TEOMETPUICSCKUI CMBICIT OMPEICITUTEIISI

YMeHue OnepupoBaTh MOHATHAMHU: palMOHAIBHBIE, WPPAlMOHANBHBIE, I10KA3aTENbHBIC,
CTENEHHbIe, JorapupMHUUECKHe, TPUTOHOMETPHUECKHE YPAaBHEHHS M HEpPaBEHCTBAa, HX
CHCTEMBI; YMEHHE ONEPUPOBATh MOHATUSIMH: TOXAECTBO, TOKAECTBEHHOE MpeoOpa3oBaHue,
YpaBHEHUE, HEPABEHCTBO, CHCTEMA YPaBHEHUI M HEPABEHCTB, PABHOCHILHOCTE YPABHEHH,
HEPABEHCTB M CHCTEM; YMEHHE PEIlaThb YPaBHEHUS, HEPABEHCTBA U CHCTEMBI C ITOMOUIBIO
pa3IMYHBIX [PUEMOB; pEIIATh YPaBHEHUs, HEPABEHCTBA U CHUCTEMBI C I[apaMeTpOM;
MIPUMEHATh YPaBHEHMSI, HEPABEHCTBA, UX CHUCTEMBI JJIS PEIICHHUS MAaTeMaTHYECKHX 3a4ad U
3a71a4y U3 Pa3InUHbIX 00JacTell HAYKU U peabHOM KU3HH

YMeHue omepupoBaTh MOHATHAMHU: (YHKIMSA, 4YETHOCTh (YHKUUH, HEPHOAUIHOCTD
(GYHKUIUHM, OTPaHUYCHHOCTh (YHKIUH, MOHOTOHHOCTH (YHKIHH, SKCTpEeMyM (QYHKIWH,
HauOoJbllIee U HAUMEHBIIEE 3HAYeHUs (PYHKIMM Ha IPOMEXKYTKE, HENpepblBHAs (QyHKUNS,
acUMIITOTHI Tpaduka QyHKUUH, [IEpBasi ¥ BTOpasi MPOU3BOAHAs (PYHKIIMH, TEOMETPUUECKUI 1
(Gu3NUeCKUil CMBICT TMPOM3BOJAHOM, TepBOOOpa3Has, ONpeNeNIeHHBI HHTErpal; yMEHHUE
HaxoIUTh ACHUMITOTHl Tpaduka (YHKUWH; YMEHHE BBIYHCIATH IPOU3BOAHBIE CYMMBI,
NPOU3BENEHHS, YaCTHOIO M KOMIIO3MLMHU (YHKIHMH, HAXOAUTh YPaBHEHHE KacaTeJIbHOH K
rpaduky (yHKIHMH; yMEHHE HaXOJUTh IMPOU3BOJHBIC DJIEMEHTApHBIX (QYHKIMIA; YMEHHE
UCITIOJIb30BaTh MPOM3BOJHYIO JUIS HWCCIENOBaHUs (YHKUIUH, HAXOOUTH HAMOOJBIIUE W
HauMEHbIIME 3HAaYeHHs (QYHKLUH; CTPOUTh IpaQuKu MHOTOYICHOB C HCIOJNb30BaHHEM
anmapara MaTeMaTHYecKOro aHajiu3a; NPUMEHATh IPOU3BOJHYIO JUIsl HAXOXKIACHUS
HAWIYYIIETO PEUNICHUsT B NPUKIATHBIX, B TOM YHCIIE COIMATbHO-YKOHOMHYECKHX H
¢du3nuecKkuXx 3aAadax; HaXOAWUTh IUIOMIAAM U O0beMbl (UIyp C IOMOIIBIO HHTETpaja;
NPUBOJIUTH MPUMEPHl MaTEMaTHYeCKOTO MOJIEITHPOBAHHS C MOMOIIBI0 AuddepeHnaaIbHbIX
ypaBHEHUI

YmMmeHnue omepupoBaTh MOHSTUSME: rpaduk (QyHKIMH, oOpaTHas (DYHKIHS, KOMITO3ZUIIUS
GyHkumi, smHeWHas QyHKOMA, KBagpaTH4HAs (QYHKOHSA, paldoOHAJIbHAs (QYHKIHSA,
cTereHHass (QYHKIUS, TPUTOHOMETpHUYECKHE (QYHKIUH, OOpaTHBIE TPUTOHOMETPHUYECKHE
GyHKIMKM, TOKa3aTreidbHas W Jorapudmuyeckass (QYHKIUH, YMEHHE CTPOHUTH TpaduKu
U3YYEHHBIX (DYHKUHMH, BBIIONHATH NpeoOpa3oBaHus TpadUKOB (GYHKIWH, HCHOIB30BATH
rpaduKy A U3yYeHHs TPOIECCOB M 3aBUCHMOCTEH, NMPH PEUICHWH 3aJad U3 JAPYTHX
yueOHBIX TPEAMETOB W 3aJad W3 peajbHOM >KU3HU, BbIpaXaTh (HOpMyiIaMu 3aBUCHMOCTU
MEX/Iy BEIMYMHAMH; HCIOJIB30BaTh CBOWCTBA W Tpadukk (YHKIWHA I peIeHus
ypaBHEHHH, HEPABEHCTB M 33j1a4 C MapamMeTpaMy; U300pakaTh Ha KOOPJHMHATHOU TNIOCKOCTH
MHO’KECTBA PELICHUH YPaBHEHUH, HEPABEHCTB U MX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/a4dM Pa3HBIX THUIOB (B TOM YHCIE HAa MPOIEHTHI, JTOIH U
4yacTu, Ha JBIKEHHE, pa0dOTy, CTOMMOCTh TOBapOB M YCIYT, HaJIOTH, 3aJadd M3 00JacTH
yIpaBlieHUs JIMYHBIMA M CEMEHHBIMH (PMHAHCAMM); COCTABIISATH BBIPAXKEHHsSI, YpaBHEHHS,
HEPAaBEHCTBA M MX CHCTEMBI 110 YCIIOBHIO 3aa4M, MCCIENOBaTh IOJNyYEHHOE PEIICHUE U
OLIGHUBATh MPABJONOJO00HOCTD PE3YJIbTATOB; YMEHHE MOJECITUPOBATh PEAIbHBIE CUTYaIlUH Ha
SI3bIKE MATEMaTUKH; COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA U UX CHUCTEMBI II0
YCIIOBUIO 3aJja4d, MCCIEN0BaTh IIOCTPOCHHBIE MOZEIN C HCIIONB30BAHUEM aIapara
anreOpbl, UHTEPIPETUPOBATH MOTYIEHHBIA PE3YIbTAT

YmMmenne OINCpUPOBATHL IOHATUAMU: CPCIAHCC apI/I(bMCTI/ILICCKOG, MEauaHa, HanOoNbIIEe U




HaWMEHBIIIee 3HAYCHHUSA, pa3Max, AUCIEPCHS, CTAaHTAPTHOE OTKIOHEHHWE YHCIOBOTO HAOOpa;
YMCHHE HW3BIIEKAaTh, MHTCPIPETHPOBATh HWH(OPMAIUIO, NMPEACTABICHHYI0 B TaOnHIax, Ha
quarpamMmax, rpadukax, OTPaKalOU[yI0 CBONCTBA pealIbHBIX TIPOIIECCOB U SIBIICHUM;
MPEACTABIATh HWHMDOPMAMIO C TOMOINBIO TaONHMIT ®  JUarpaMM; HCCIIEIOBaTh
CTaTHCTUYCCKHUE JaHHBIE, B TOM 4YHCJIEC C MPUMEHCHHUEM TpadUUYecKuX METOIOB U
3NIEKTPOHHBIX CPEACTB; TpapUUeCKU HCCICIOBATh COBMECTHBIC HAOJIONEHUS C TOMOIIBIO
JIarpaMM pacCEeUBaHUA U JUHEHHON perpeccuu

YMeHue onepupoBaTh MOHATHUSMU: CIYYaWHBIN OMBIT U CIy4YaifHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS; YMEHHUE BBIYUCIIATH BEPOATHOCTH C UCHOJIh30BAHHEM IpadUyeCcKUX
METOJIOB; TIPUMEHSTH (POPMYJIBI CIIOKCHUS U YMHOXKEHUS BEPOSTHOCTEH, (HOpMYITy MOIHOMN
BeposATHOCTH, (opmyry bepHymn, komOuHaTOpHBIE (akTBl W (HOPMYIIBI, OLIEHUBATH
BEPOSATHOCTU PEATBHBIX COOBITUH; YMEHHE ONEPUPOBATh MOHITUAMU: CllydaliHasi BEIIMYMHA,
pacrpesiesicHHe BEpOSITHOCTEH, MaTeMaTU4eCKOe OXHUJIAaHUE, IUCIEPCUS U CTaHJapTHOS
OTKJIOHEHHE CIIy9allHOW BEMMYWHBI, (PYHKIIUN PACHpeleNleHus] U TUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTENIbHOTO W HOPMAJBHOTO paclpeiefieHnid; yYMEHHe WCIOIh30BaTh CBOWCTBA
W3YYCHHBIX PaCIpelIeIICHUAN TS PeICHYS 3a/1a4; 3HAKOMCTBO C TIOHSATHUSAMHE: 3aKOH OOJIBIINX
YHCell, METOABl BBIOOPOYHBIX HCCIEOBAHH;, YMEHHE MPHUBOAWTH MPHUMEPHI MPOSBICHUS
3aKOHa OOJBIIUX YHCET B MPHUPOTHBIX W OOIIECTBEHHBIX SIBICHUSX;, YMEHHE ONEPHUPOBATH
MOHATUSAMU: COYETAHHME, TNCPECTAHOBKA, YKCIO COYCTaHW, YHCIO IMEPECTaHOBOK;, OMHOM
HrrotoHa; yMeHue npuMeHsITh KOMOWHATOPHBIE (haKTHI M PACCYKISHUS IS PEeIIeHs 3a1ad;
OIICHWBAaTh BEPOATHOCTH PEATbHBIX COOBITUH; COCTaBJISATh BEPOSTHOCTHYIO MOJETh U
WHTEPIPETUPOBATH TOTYICHHEIN pe3yIbTaT

YMeHue onepupoBath NOHATUAMU: TOUKA, MpsIMasi, MIIOCKOCTb, IPOCTPAHCTBO, OTPE3O0K, JIyH,
BEJIMYMHA YIJIa, IUIOCKUI Yo, ABYIPAaHHBIM YroJ, TPEXI'PaHHBIH yrojl, CKPELIMBAIOLINECs
OpsMBbIe, MapaJUICIbHOCTE U NEPHEHIUKYSIPHOCTh MPSIMBIX M IUIOCKOCTEH, YIoJ MEXKIY
MPSIMBIMH, YTOJI MEXIY MPSAMON U TUIOCKOCTBIO, YTOJl MEXIY TUIOCKOCTSIMH, PACCTOSHUE OT
TOYKH [0 TJIOCKOCTH, PACCTOSHHE MEXIY HPSMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSIMU;
YMEHHUE HCIIOJIb30BaTh IPH PELICHUH 3a7ad H3ydeHHble (aKThl U TEOpeMbl IUTAHUMETPHUY;
YMEHHUE OICHHMBAaTh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHUpa; CTPOUTh MaTeMaTHYCCKHE
MOJIEJIH C IMOMOUIbI0 TE€OMETPUYECKUX MOHATHI M BEJIMYWH, peliaTh CBA3aHHBIE C HUMHU
MIpaKTHYECKUE 3a1a4u

10

YMeHrne onepupoBaTh MOHATUSMH: IUIOMAAb (GUrypsl, 00beM (UIyphl, MHOTOTPAHHHK,
NPaBUIBHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTpPaHHUKA, KyO, Tapajuienenune], Mpu3Ma,
nupamuia, Gurypa M HOBEPXHOCTb BpaLICHUs, LWIMHIP, KOHYyc, map, cdepa, miomans
cdeppl, IIOLIAAL MOBEPXHOCTH MUPAMHUIBL, NPU3MBI, KOHyca, LMIMHIpA, 00BeM Kyoa,
MPSIMOYTOJIBHOTO ~TMapajUlefienunea, MUPaMHIbl, MPU3MBI, IMWIMHApPA, KOHyca, MIapa,
pa3BepTKa MOBEPXHOCTH, CEYEHHUS KOHYCa U LWIMHIPA, apaieIbHbIE OCH WM OCHOBAHUIO,
CeueHHe ImIapa, IUIOCKOCTb, Kacamomasics cgepbl, MUINHIPA, KOHYCa; YMEHHE CTPOWTh
CeueHre MHOTOTPaHHMKa, U300pakaTh MHOTOTPaHHUKH, QUTYPHI U TIOBEPXHOCTH BpaIleHNS,
UX CEUEHHs, B TOM YHCJIE C TOMOIIIBIO AIEKTPOHHBIX CPENICTB; YMEHHE IMPUMEHSITH CBOMCTBA
TFeOMETPUUECKUX (PHUTYpP, CAMOCTOSTEIBHO (POPMYITHUPOBATE ONPEAETICHUS N3ydaeMbIX Guryp,
BBIJIBUTATh TUIIOTE3HI O CBOMCTBAX U MPHU3HAKAX TEOMETPHUECKUX QUTYP, 00OCHOBBIBATH MU
OTpOBEpraTh UX; YMEHHE MPOBOAUTH KJIACCHOUKAIUIO (UTYp MO Pa3UYHBIM MPU3HAKAM,
BBITIOTHATH HEOOXOAMMBIE TOTIOHUTENbHBIE TOCTPOEHUS
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YMeHre onepupoBaTh MOHATHSMM: ABWXKEHHE B NPOCTPAHCTBE, MapajuICIbHBIA IEPEHOC,
CUMMETpHUSl Ha IUIOCKOCTH M B MPOCTPAHCTBE, IIOBOPOT, Mpeobpa3zoBaHue m0a00u,
moo0HbIe (DUTYPHI; YMEHHE Paclo3HAaBaTh PaBHBIC M MOJ0OHBIC (DUI'YPHI, B TOM YHUCIIE B
Npuposie, HCKYCCTBE, AapXWUTEKType; HCIIOJIb30BaTb T'€OMETPUYECKHE OTHOLICHUS NpH
peleHnH 3a7a4; HaXOAUTh T€OMETPUYECKHE BEIMUMHBI (IJIMHA, YTOJI, IUIOLIalb, 00beM) IpH
PEeUICHUH 3aa4 U3 APYTHUX yqe6HBIX mpeaAMETOB U U3 peanBHoﬁ KN3HU; YMCHUE BBIYUCIIATH
TeOMETPUUYECKHE BEIMYMHBI (JUIMHA, YTOJ, IUIOIAAb, OOBEM, IUIOIAAb IOBEPXHOCTH),
UCTIONIB3Ysl HM3y4YeHHbIe (OpMYJIBI M METOIBl, B TOM 4HCJE: IUIONIAAb IOBEPXHOCTU
MUPaMHUJIBI, TPU3MBI, KOHYCa, MWIHHAPA, Tuomans chepbl; 00beM Kyda, MpsSMOYroJbHOTO
napajieNienuIena, NUpaMHuIbl, MPU3MbI, LWIMHApA, KOHyca, LIapa; yMEHHE HaXOIMTh
OTHOIIIEHHE 00BEMOB TTOI00HBIX QUTYD
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YMeHue omnepupoBaTh MOHATHAMHU: TPSAMOYTOJbHAs CHUCTEMa KOOPAWHAT, BEKTOD,
KOOPJIMHATHI TOYKH, KOOPAMHATBHI BEKTOpa, CyMMa BEKTOPOB, MPOU3BEIACHUEC BEKTOpa Ha
YHCIIO, pa3lioKeHHEe BEeKTOopa 1o 0a3ucy, CKaJspHOE TPOM3BEICHHE, BEKTOPHOE
MPOW3BENIEHNE, Yrol MEXAy BEKTOpaMH,; YMEHHE WCIOIb30BaTh BEKTOPHBIA U
KOOPJMHATHBIM METOJ JUI PEIICHUS T'COMETPUYCCKHX 33a4 M 3aJad APYTuX Y4eOHBIX

MIPEIMETOB
13 YMeHue BBIOMpATh MOIXOASIIANA METOA JUIsl pPEelIeHHs 3aJaud; MMOHMMAaHWE 3HAYHMOCTH
MaTeMAaTHKH B W3yYEHWH IPHUPOIHBIX M OOIIECTBEHHBIX IPOIECCOB W SIBICHUN; YMEHUE
pacro3HaBaTh NPOSIBICHUE 3aKOHOB MaTeMaTHKU B UCKYCCTBE, YMEHUE PUBOAUTH PUMEPHI
MaTeMaTUYECKUX OTKPBITUHA POCCUUCKON M MUPOBOM MaTeMaTHUYECKON HAYKU
[lepeuens 351eMEHTOB cosepxkaHus, npoBepseMbix Ha EI'D
110 MaTEMAaTUKE

Kon IIpoBepsieMblil 37IEeMEHT COJIepIKAHUS

7.1 DuUrypsl Ha IMIOCKOCTH

7.2 [IpsMBIe ¥ IITOCKOCTH B MPOCTPAHCTBE

7.3 MHOTOrpaHHUKH

7.4 Tena v MOBEPXHOCTH BPAIICHUS

7.5 KoopauHatel 1 BEKTOPEI




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NPOrpaMmbl Bcero Konrpoarurie o0pa3oBaTejbHbIe pecypchl
padoThI
1 BBeneHue B cTepeoMeTpuio 10 1
5 B3aumnoe pacnosoxeHune npsMbIX B g 1
POCTPaHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 19 1
POCTPaHCTBE
4 HepneH)lmfyns{pHOCTb MPSIMBIX U 16 )
TUTOCKOCTEH B MMPOCTPAHCTBE
VYribl 1 paccTosTHUA 18
6 MHororpaHHuKu 28 1
. HOBTOPGHI/IG, o0o011eHue U cucTeMaTu3anus 3
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
1 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 26 1
3 O6bEM MHOTOTpaHHHKA 6
4 Tena Bpamenus 27 2
5 OOBEMBI KPYTIIBIX TEI 15 1
6 JIBrkeHus 5
7 [ToBTOpEHME, 0000IICHNE U 23
cUCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4







