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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust sBisgercs OAHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHETO
o011iero 00pa3oBaHusl, TaK KaKk 00ECIEYMBAECT BOBMOXKHOCTh U3Y4YEHUS JUCIUTLINH
€CTECTBEHHO-HAYYHON HANpaBICHHOCTH W MPEIMETOB T'yMaHUTApHOrO LIMKIIA.
[lockonbKy  JIOTMUECKOE  MBbIIUIEHHE,  (opMHpyeMoe  NOpu  HU3YyYEHUH
O0Oy4YarOIIMMUCS TOHSATUHUHBIX OCHOB I'€OMETPHUH, MPH JI0KA3ATEIIbCTBE TEOPEM H
NOCTPOEHUM LIETIOYKHU JIOTUYECKUX YTBEPXKICHHMI MPHU PELICHUH T'€OMETPHYECKUX
3ala4y, yMEHHME BBIJIBUTaThb M ONPOBEPraTh THUIOTE3bl HEMNOCPEACTBEHHO
HCITOJIB3YIOTCSL TIPU PEUIEHUM 3a]a4 €CTECTBEHHO-HAYYHOI'O ILIMKJIA, B YACTHOCTH
(pu3nyeckux 3anad.

Ilesnb ocBOEHMS MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriayOonEHHOM
YpOBHE — pa3BUTHUE WHJMBUIYaJbHBIX CIOCOOHOCTEH OOyYarommxcs mpu
U3YYEHUU TEOMETPUU uepe3 OOECIeuEeHUE BO3MOXKHOCTH IPUOOPETEHUS U
WCIIONb30BaHUsl Oosiee TIIyOOKHMX TEOMETPUUYECKWX 3HAHMW U JICWCTBUH,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIEHIIHOI0 MPO(hecCHOHATBHOTO
00pa30BaHus, CBA3aHHOIO C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpropuTeTHBIMM 3aja4aMU Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMH U YCUIIMBAIOUIUMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCSI:

paciivpeHue NpeACTABICHHUS] O T€OMETPUM KaK YacTU MHUPOBON KyJIbTYpbl U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

dbopMUpOBaHUE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIypaXx Kak o
BOXHEHIINX MaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIOIIMX ONUCHIBATh U U3YyYaTh
pa3HbIe ABJICHUS OKPYXKAIOIIEr0 MUPA, 3HaHUE MOHATUIHOIO anmnapara 1o paszaeny
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

dbopmupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMH  TIOHATHUSMH O
IPOCTPAHCTBEHHBIX (PUIrypax M HMX OCHOBHBIMHU CBOMCTBAMHM, 3HAHHE TEOPEM,
GopMyn U yMeHUE UX HNPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl M HAXOIUTh
HECTaHJApTHBIE CIIOCOOBI PELLICHMS 3a/a4;

(¢opMupoBaHUE YMEHUS paclo3HaBaTh HA YEPTEXKaX, MOJEIAX U B PEaIbHOM
MHUpE MHOTOIPAHHMKM M Te€la BpalleHHs, KOHCTPYHPOBATh TIE€OMETPUYECKHE
MOJIEIIN;

(dbopMupoBaHUE MOHUMAHUS BO3MOXHOCTHM aKCHOMATUYECKOTO MOCTPOCHMS
MaTEeMaTUYECKUX TeOopuH, (HOPMUPOBAHHE MOHUMAHUS POJIM AKCHOMATUKH MPH
IIPOBEJACHUU PACCYXKIACHUM;

(dbopMHUpOBaHUE yYMEHHS BIAaJE€Th METOAAMHU J0Ka3aTEIbCTB M AITOPUTMOB
pelleHusl, YMEHUA HMX NPUMEHSTh, MPOBOJUTH JOKa3aTeJbHbIE PACCYXIACHUS B
XOJI€ PELIECHUs CTEPEOMETPUYECKUX 33]1a4 U 337a4 C MPAKTUYECKUM COJIEP)KAHHUEM,



(opMUpOBaHUE TMPEACTABICHHUS O HEOOXOAMMOCTH  JOKA3aTelbCTB  IPH
000CHOBaHMHU MaTEMaTHUYECKUX YTBEPKICHUI U POJIM aKCHOMATHKU B IIPOBEJCHUU
JNEAYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHWE WHTEIUIEKTYAJBHBIX W  TBOPYECKUX
CIOCOOHOCTEW O0Y4YarOIIMXCS, MO3HABATEIbHOM aKTUBHOCTH, UCCIIEAOBATEIbCKUX
YMEHMI, KpHTUYHOCTH MBIILIEHUS, HHTEPECA K U3YUYEHHUIO T€OMETPHH;

¢dbopmupoBanue (YHKIMOHAIBHON TI'PaMOTHOCTH, PEJIEBAHTHOM T'€OMETPHUHU:
YMEHHSI PACIIO3HABATh TMPOSBJICHUS TE€OMETPUUECKUX TMOHSATHUH, OOBEKTOB H
3aKOHOMEPHOCTEN B peajbHbIX KU3HEHHBIX CUTYalUsX U MPHU U3YYCHUU APYTHX
y4e€OHBIX TIPEAMETOB, TMPOSIBICHUS  3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYAlMi, WCCIEIOBAaHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALUH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMM COZIEp)KATEIbHBIMU JIMHUAMU y4eOHOro kypca «l'eomerpus» B
10-11 «xmaccax sBusttoTcsi:  «lIpsiMble W TJIOCKOCTM B MPOCTPAHCTBEY,
«MHororpanaukn», «Tema  BpameHuss», «BekToppl M KOOpAMHATHl B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
HNOHATHUSMMY», PEIEBAHTHBIMU I'€OMETPUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHHs B
10-11 xmaccax, OTHOCHTCSI KO BCEM COJEpKATEIbHBIM JTUHHUSAM y4eOHOTo Kypca, a
(GopMUpOBaHUE  JIOTMUECKUX YMEHMH  paclpelensercs He TOJbKO IO
COJIEpPKaTeNIbHBIM JIMHUAM, HO U 10 TojgaM oOyueHus. ConepikaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus PDenepanbHoOil padodei
IpOrpamMMbl, pPacHpeleEHHBIM O ToJaM OOY4YeHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAILHBIM BOIpPOCaM 00yYaroluecs
oOpamjaiuch HEOJHOKPAaTHO. OTO TMO3BOJSIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUYECKUMU NOHATUSAMU U HaBbIKAMU IOCJIEI0BATENBHO U MTOCTYNATENbHO, C
cOOJIIO/IeHNEM TIPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00YUYaIOLUXCs, PaCIIUpss U yriayousis
e€, 00pa3ys NpOYHbIE MHO)KECTBEHHBIE CBSI3U.

[lepexoa K M3y4EHUIO TEOMETPHUH Ha YrITyOJIEHHOM YPOBHE TIO3BOJISIET:

co3maTh  ycnoBus  ausd  auddepeHumanuu  00ydeHHs,  IOCTPOECHMS
WHJVMBUIYAJIbHBIX ~ 00pa3oBaTEeNbHBIX MporpamMMm, OOECNeYUuTh YriyOJEHHOE
M3y4YEHUE T€OMETPHUH KaK COCTaBJISIONIEH yueOHOro npeamera «MareMaTukay;

HOJTOTOBUTHh OOYYarOIMXCS K MPOJODKEHUIO M3YYEHHUS] MaTeMaTUKH C
yu€ToM BbIOOpa Oynymied npodeccuu, obecreynBas MPEEMCTBEHHOCTh MEXKIY
o01uM U rpoeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenune yuyeOHOro kypca «l'eomeTpusi» Ha YriyOJEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJENIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsAMbIX. [lapajienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAapAIIIEIbHBIE
IPSMBIE B POCTPAHCTBE, MAPAIIIEIbHOCTh TPEX MPSAMBIX, APATIENbHOCTh IPSIMOI
n 1IockocTd. [lapamiensHoe M LEHTpaJIbHOE MPOEKTUPOBAHHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IMPSAMBIMHU B IIPOCTpaHCTBE. [lapaienbHOCTh MIOCKOCTEN: MapajuiebHbIE
IJIOCKOCTH, CBOMCTBA rapaaieabHbIX IJIOCKOCTEMN. [Ipocrenue
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYJIAPHOCTD MPSAMOMN U IIOCKOCTH: MEPIEHAUKYISIPHBIE NPSIMBIC B
IIPOCTPAHCTBE, IMpPSAMbBIE MApPAUICIbHBIE W NEPNEHAUKYJSIPHBIE K IIJIOCKOCTH,
IPU3HAK MEPIEHAUKYJISAPHOCTA IPSIMOM M INIOCKOCTH, TeOpemMa O MpsAMOU
NEPIEHNKYIIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 MJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (Urypbl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: MPU3HAK  MNEPIEHAUKYJISAPHOCTH  JABYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TMHENHBIN YroJl JABYTPAHHOTO yrila. TpEXTrpaHHbIA U MHOTOTPAHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpasHHoro yria. CBoOICTBa IUIOCKHX U
JNBYIPaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB ISl
TPEXTPAHHOIO yIJja.

MHoOrorpaHHuKHu

Buapl MHOTOIpaHHHMKOB, pa3BEPTKA MHoOrorpaHHuka. [Ipmsma: n-yronpHas
npusMa, IpsMas ¥ HaKJIOHHasi PU3Mbl, OOKOBasi U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannmenenunen, OPSAMOYIOJIBHBIM — HApajulelIeUIIEl W €ro  CBOWCTBA.
Kparyaiime myrm Ha TOBEpXHOCTM MHOTOrpaHHUKA. Teopema DJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. [lupamupa: n-yrompHas mnupamuia,
npaBWwibHAas W yceu€HHas nupamuiabl. CBolicTBa pédbep M OOKOBBIX TIpaHei



NpaBUJIbHOM NHpaMuabl. [IpaBuibHBIE MHOTOTpAaHHUKHW: NpPAaBUIbHAS MNpHU3Ma U
npaBUjbHAs NUpaMujia, IpPaBWIbHAs TPEYroibHAs NUPAMUIA U TPABHIbHBIN
TeTpa’ap, KyO. IlpencraBneHue o NpaBWIIBHBIX MHOTOIPAHHUKAX: OKTa’3Jp,
JNOEKAd AP U UKOCADIP.

Bbluucnenne 3J€eMEHTOB MHOTOTPAHHMKOB: péOpa, JuaroHaiu, YIJIbL.
[nomans OOKOBOM TOBEPXHOCTH M TOJHOM TMOBEPXHOCTU TMPSIMOW MPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTM M TMOBEPXHOCTU MPABWIBHOW MUPAMUIBI,
TeopeMa O IJIOIAAN YCEeYEHHON MUPAMUIBI.

CumMeTpuss B NIPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU  NPABHIBHBIX
MHOTIOIpaHHUKOB. CHUMMETpUsi B MPaBUIBHOM MHOTOIPAaHHHUKE: CUMMETPUS
MapajuIeIICIIANeNd, CUMMETPHs IIPAaBUJIBHBIX MPHU3M, CUMMETpUsS IPABUIbLHON
APaMU/JIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIC, COHAIIPABICHHBIE W  IIPOTHBONOJIOKHO
HAIIpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOpPaMU: CIOKEHUE
Y BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yrciio. CBOMCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpPA HA YMCIIO.
IlonaTe KOMIUIaHApHBIE BEKTOpPHI. [IpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuio mapamnenenunena. Teopema O pas3IoKEHHM BEKTOpa II0  TPEM
HEKOMIUIAHApHBIM  BekTopaM.  IIpsAMoyrosmpHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpJIMHATAMU TOYEK. YTOJI MeXIAy BekTopamu. CKansipHOE NPOU3BEICHHE
BEKTOPOB.

11 KUIACC

Tesia Bpalenust

[TonaTHs: UUIMHOpPUYECKAs IOBEPXHOCTh, KOHUYECKas IOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTb, OOpasylolue TmoBepxHOcTed. Tema BparieHHs:
WINHApP, KOHYC, YCEUYEHHBI KOHyC, cepa, map. B3aumHoe pacrnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. Mzobpaxenwne Ten
BpallleHUs] Ha IUIOoCKocTU. Pa3BépTka nunmHzapa u KoHyca. Cummerpus chepsl u
niapa.

O0béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMeE
OpSAMOYTOJBHOTO Mapajulenenunena v ciueActBus u3 He€. OOBEM mnpsMoil u
HAKJIOHHOW TMPW3MBI, WIMHIPA, MUPaMHUAb U KoHyca. O0BEM IIapa M IIapoBOTO
CerMEHTA.



KoMOuHanuu Ten BpalieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
IWIMHApP, ONUCaHHas okKolo nuiuHApa. llepeceueHue cdeppl u mapa ¢
mockocThio. Kacanue mapa u cdepbl miockocTbio. [IoHATHE MHOrOrpaHHHKA,
ONKMCAHHOTO OKOJIO c(eprl, chepbl, BIHCAHHOW B MHOTOTPAaHHUK WA TEJO
BpaILlCHHUS.

[Tnomane MOBEpXHOCTH LWJIMHIpPA, KOHYyCa, IJIomaab cepbl U €€ yacTew.
ITonobue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIANCH ITOBEPXHOCTEH
nonoousix ¢uryp. IlpeodpasoBanue momoOus, romorerus. Pemenue 3amad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPHUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOIPaHHUKOB U TEJI BPAIICHUS: CEYEHUs LIHIIMHpa
(mapannenbHO Y MEPHEHJUKYISIPHO OCH), CEUEHHs] KOHyca (MapaielibHbIe
OCHOBAHMIO U MTPOXOSLIUE YEPE3 BEPLIMHY), CEUEHHSI Iapa, METOABI IIOCTPOCHUS
CEUYEHUI: METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJI IIEPEHOCA
CEKYILIEHN TIIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHcTBe. Omnepanuu  Haa  BeKTopamMu. BekTopHoe
YMHOKEHUE BEKTOpPOB. (CBONCTBAa BEKTOPHOrO YMHOXeEHHs. [IpsaMoyronpHas
cucTemMa KoopauHar B npocrpancTBe. KoopanHarsl BekTopa. Pasnoxenue BekTopa
no Oaszucy. KoopAnMHaTHO-BEKTOPHBIA METOJ MpPH PEHIEHUH TIE€OMETPUUYECKHUX
3a11ay.

J{BMKEHUSI B IPOCTPAHCTBE

JBumxkenust mpoctpaHcTBa. OroOpakeHus. J[BUXKeHUST M PaBEHCTBO (uryp.
OOGmue cBoOMCTBa JBIKCHWH. BuIbl ABWKCHHMM: IMapaUICIbHBIA IEPEHOC,
LEHTpaJbHAsE CUMMETPHS, 3€pKaJbHAs CHUMMETpPHUsA, MOBOPOT BOKPYr MPSIMOIA.
[IpeobpazoBanus nmogobus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHMUSA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHHMCKOro  oOIlIecTBa,  NPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYp, SBICHUMH,
MpOLIEYp TPaXITAaHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON Tpa’KJaHCKOW MICHTUYHOCTU, YBAKECHHS K
MPOLUIOMY M HAaCTOSAIIEMY POCCHUHCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE!

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOrO MOBEIEHHUS, CBSI3aHHOIO C MPaKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKh U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) 3cTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajau, PEeLIECHUH, pacCyXICHH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTb YMEHHS TPUMEHATH MaTeMaTHUeCKUe 3HAaHUS B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJbIXa, peryisipHas (pu3nueckas aKTUBHOCTB), (U3NYECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYydY, OCO3HAaHWE LIEHHOCTU TPYOOJIIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHMIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU MPAKTUYECKUX 337a4 MaTeMaTH4YE€CKOW HAIpPaBIE€HHOCTH;

7) 3KOJI0ru4ecKoe BOCIIUTAHME:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHUYEeCKUX 3HAHWM [UIsi pelieHus 3agad B 00JacTH
OKpyXarouield cpepl, IUIAHHPOBAHME ITOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W OOILECTBEHHOW  MPAaKTUKH, [OHMMAaHHE
MaTeMaTUYeCKOM HAayKH Kak CQepbl YEJIOBEYECKOW NEATEIbHOCTH, 3TaloB €€
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TOTOBHOCTh OCYLIECTBIIATh MPOEKTHYIO U HCCIEAOBATEIbCKYIO JAESITEIIbHOCTh
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBIAAITH U XAPAKTEPU30BATh CYUIECTBEHHBIE INMPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIy MOHATUSAMHU, (HOPMYIHUPOBATH
OIpeNIEICHUS MOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KJaCCU(PUKALUH,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHATIN3a;

BOCIIpUHUMAaTh,  (OPMYJIMpPOBaTh U  INPEOOpPa3OBbIBATh  CYKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBIIITh MAaTEMATHUYECKHAE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOJIOJEHUSAX M YTBEPKICHUSX, MpeaaaraTb KpUTEpUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JleJaTh BBIBOABI C HCIIOJIB30BAHUEM 3AaKOHOB JIOTMKH, JEAYKTUBHBIX W
MHIYKTHBHBIX YMO3AKIOUYEHUM, YMO3AKIIFOUEHUH 10 aHAJTIOTUU;

ITPOBOJIUTH CAMOCTOSITENIFHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BHICTPAUBATh APT'YMEHTAIINIO, IPUBOJUTH TIPUMEPHI U
KOHTpPIpUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJIEHUS U BHIBOIbI;



BBIOMpaTh CMOCOO perieHus ydeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIICHHWs, BbIOMpaTh  HauOosiee  MOAXOMAIUMHA € y4€TOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUECR).

ba3oBble ucciiegoBare1bCKue JeHCTBUSA:

WCIIOJIb30BaTh BOIPOCHI KaK HMCCIEI0BATEILCKHA WHCTPYMEHT TIO3HAHUS,
dbopMynrpoBaTh  BOMPOCHI,  (PUKCHUpyIOIUE  MPOTUBOpEYHE,  MPodIEeMY,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TIO3UITHIO, MHCHHC,

MIPOBOANTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAaHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00ObEKTa, SIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy O0BEKTaMH, SBIICHUSIMH, TIPOIECCAMU;

CaMOCTOSITENTLHO (POopMyNIHpoBaTh O0OOIIEHUSI W BBIBOJBI MO PE3yJIbTaTaM
OPOBEAEHHOTO  HAOJIOJEHUs, MCCIEAOBaHMUS, OIEHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BHIBOJOB U 0000IICHNUI;

MPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IMIpollecca, a TakXKe BbIABUTATh
MIPETIOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmei:

BBISIBIISITH JI€PUIIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOTIPOC U JIJIA PEIICHUS 3a1a4H;

BBIOMpATh MH(OPMAIINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBATH,
CHUCTEMaTU3UPOBaTh W HMHTEPIPETHPOBATh WHGOPMAIMIO PA3JUYHBIX BHIOB W
dbopM mpeICTaBICHUS;

CTPYKTYPHpPOBaTh HH(OPMAIMIO, MPEACTABIATh €€ B pasIuyHbIX (opmax,
WUTIOCTPUPOBATh TpaduyecKy;

OLICHUBATH HaAEKHOCTh uHbopmaru 1o CaMOCTOATEIILHO
c(OpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHHKAaTHBHBIC YHHBepcalbHbIe Y4eOHbIE 1eiiCTBUS

Oowmenue:

BOCTIPUHUMATH U (POPMYIHUPOBATH CY)KJICHUS B COOTBETCTBUH C YCIOBHIMHU U
LEeJIIMU  OOLLEHUS, SCHO, TOYHO, I'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 0 XOAY pEUICHHUs 3aJayu,
KOMMEHTHUPOBATH ITOJIYYEHHBIN PE3YIIbTAaT;

B X0Jle¢ OOCYXKIEHHs 3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYKIAaE€MOWU TEMBI,
npoOsieMbl, penraeMoil 3ajayd, BBICKA3bIBaTh WJEH, HAIIEJIEHHbIE Ha TOHMCK
pelIeHus, COIIOCTABIIATh CBOM CYXKICHHUSA C CYXICHUAMH IPYTHMX YYaCTHHUKOB
uanora, OOHapyXKMBaTh pa3IiMuMe U CXOACTBO MO3MIMH, B KOPPEKTHOU (opme
(GopMyIupOBaTH Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

10



IPEACTABIATh PE3yNbTaThl PELUICHUS 33JauM, SKCIEPUMEHTA, UCCIEI0BaHus,
IPOEKTa, CaMOCTOSTENILHO BbIOMpaTh (hopMaT BBICTYIICHUS C Y4ETOM 3ajad
IIPE3EHTalUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIC YHUBepCcaIbHbIe y4eOHbIE el CTBUA

Camoopranuzanmusi:

COCTaBJISITH IJIaH, aITOPUTM PEIICHUs 3a7aui, BEIOUPATh CIIOCOO pEIIeHus C
y4ETOM MMEIOIIUXCA PECYPCOB B COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YIETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTEJLIEKT:

BJaJeTh  HABbIKAMHU  [O3HABATENbHOM  pedieKCMu  Kak  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTENLHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
crocobamMu CaMoOINpPOBEPKH, CAMOKOHTPOJIA IMpoliecca U pe3yJsibTaTa pelieHus
MaTeMaTUYCCKOM 3a/1a4H;

MPEeBUIECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3a/layH,
BHOCHUTH KOPPEKTHUBBI B JCATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTaTa 1)U U YCIOBUAM, OOBSICHSATH PUIUHBI
JOCTHKCHUSI WITM HEJOCTIDKEHUS PEe3yNbTaTOB ACSITEIbHOCTH, HAXOAUTh OMIMOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHaS 1eSITEJIbHOCTD:

MOHUMATh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIAMBHIYAIbHOU
paboOThl TpW pelmeHWH YYEeOHBIX 3a/ad, NPUHUMATh IeJlb COBMECTHOM
JeSITeTLHOCTH, TUIAHUPOBAaTh OPraHM3AIMI0 COBMECTHOM paboOTHI, paclpenensiTh
BUIBI PabOT, IOTOBApUBATHCSA, OOCYXIAaTh TPOIECC M PE3yibTar pPabOTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEN;

y4acTBOBaTh B TPYNIOBBIX (opmax padoThl (00CyxaeHus, OOMEH MHEHU,
«MO3TOBbl€ IITYPMbI» M HHBIE), BBIIOJHATh CBOIO 4YacTb pabOThl H
KOOPAMHUPOBATh CBOW JECUCTBUS C APYTMMH 4YJ€HAMU KOMAaHJbl, OLIEHUBAThH
KayecTBO CBOETO BKJIaJa B OOUIMI MPOMYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHUS.

INPEAMETHBIE PE3YJIbTATBI

K xoniry 10 kiacca oOydaromuiicss Hay4YnuTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMU TOHSATHUSAMH CTEPEOMETPUU TIPU
pEIIeHUH 3a/1a4 U MPOBEJICHUN MAaTEMATUUECKUX PACCYXKICHUI;

e TMPUMEHATh aKCHOMbBI CTEPEOMETPHM M CJEACTBUS U3 HUX NPHU PELICHUU
Tr€OMETPUUECKHUX 3a]1aY;
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KJIacCCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MMPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEHN B MPOCTPAHCTBE;
CBOOOJHO  OMEPUPOBATH TMOHSATHSMH, CBSI3aHHBIMH C yIrJaMud B
IPOCTPAHCTBE: MEXAY HPSIMBIMU B MPOCTPAHCTBE, MEXIY MPAMON U
TUIOCKOCTBIO;

CBOOOJIHO ONEPUPOBATH MOHATUIMH, CBSI3aHHBIMU C MHOTOTPAHHUKAaMH;
CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJbl MHOTOTPaHHHMKOB (TIpU3Ma,
nupamuja, NpsMOYroJIbHbIN MapajiieNenune, Kyo);

KJaccupuUUpoBaTh ~ MHOTOTPAaHHMKH,  BbIOMpass  OCHOBaHUA  AJis
KJIacCcu(UKaInu;

CBOOOJHO  OMEpPUPOBaTh MOHATUSIMH, CBSI3AHHBIMH C  CEUCHUEM
MHOTOTPaHHUKOB TJI0CKOCTBIO;

BBINOJIHATD napajienbHOE, LEHTPAJIbHOE u OpPTOrOHAJIbHOE
NPOEKTUPOBaHUE (PUTYp HA TUIOCKOCTb, BBIMOJHITh W300pakeHUsT Quryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJaMH, BBITIOJIHSITH
(BBIHOCHBIE) IJIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHH3Y;

BBIUMCISITh  IUIOMIAAM  TOBEPXHOCTEH  MHOTOTPAHHHKOB  (MpHU3Ma,
nupamMuzia), FCOMETPUIECKUX Tell C TPUMEHEHUEM (HOpMYT;

CBOOOJHO OINEpPUPOBATh MOHATHUSMU: CUMMETPHS B TIPOCTPAHCTBE, IICHTP,
OChb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHUMMETPUU
burypsr;

CBOOOJTHO OMEPHPOBATh MOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBINOJIHATH JIEHCTBUS HaJl BEKTOPAMHU;

pemaTh 3aJadyd Ha J0Ka3aTelbCTBO MAaTEMaTHYECKHMX OTHOIIEHUH U
HAXOXKJEHUE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METOJbI
IPU PELIEHUH MAaTEMaTUYECKUX 3a/1ay MOBBIILIEHHOTO U BBICOKOTO YPOBHS
CIIO’KHOCTH;

OPUMEHATh IPOCTEUIINE MPOrPaMMHBIE CPENCTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEUICHUH CTEPEOMETPUUYECKUX 3a/1a4;
U3BIICKaTh, NPeoOpa3oBhIBATh M HWHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

OPUMEHATh TOJYyYEHHbIE 3HAHUS Ha [paKTHUKE: CpaBHUBaTbh U
aHAJIM3MPOBATh pPEANbHBIC CUTYAllMH, MPUMEHATh MU3y4CHHBIC MOHITHS B
mporiecce  IMOWCKa PEIIeHHs MaTeMaTH4ecKH  Cc(hopMyIMpOBaHHON
npoOJieMbl, MOJEIUPOBATh peabHbIE CUTYyallMd Ha S3bIKE T'€OMETPUH,
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UCCIIEZIOBATh NTOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHUEM I€OMETPHUUECKHX
HNOHATUA M TEOpeM, ammapara aiareOpbl, pelarb MPAKTUUYECKHE 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUYECKUX BEIMYHH;

UMETh NIPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTUS I'€OMETPUU Kak
COCTaBHOM 4acTH ()yHIAMEHTA Pa3BUTHSI TEXHOJIOTHIA.

K xoniry 11 kiacca oOydaronuiicss Hay4YnuTCs:

CBOOOJTHO ONEPUPOBATH MOHATHAMH, CBS3aHHBIMU C IMJIMHAPHYECKOM,
KOHUYECKOH U c(epuyeckoil MOBEpPXHOCTSIMHU, OOBACHATH CIOCOOBI
MOJTyYEHUS;

OTIepPUPOBATh MOHATHUSIMHU, CBI3aHHBIMH C TeJIaMU BPAIICHUS: [TUIHHIIPOM,
KOHYCOM, c(hepoil U mapom;

pacro3HaBaTh Tejla BpalleHus (UWIMHIAP, KOHYC, cdepa W 1map) u
OOBSICHATH CIIOCOOBI ITOJTYYEHUS TEJ BPAILCHUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PacIookeHne chephl U TNIOCKOCTH;
BBIUNCIISITh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIICHUS,
O0BEMBI U TUIOMIAIA MOBEPXHOCTE MHOTOIPAaHHUKOB W TEJl BpallCHUS,
reOMETPUYECKUX TEJl C MPUMEHEHHEM (HOpMYT;

CBOOOJTHO OINEPUPOBATh MOHATUSAMU, CBS3aHHBIMH C KOMOMHAIUSIMU Tell
BpallleHUs] 1 MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIHUCAaHHBIA B chepy u
OIMCaHHBIA OKOJIO cdepbl, cepa, BIUCAHHAsT B MHOTOTPAHHUK HIIU TEJIO
BpaIlCHUS;

BBIUUCIISITH COOTHOUICHHSI MEX]Ty IIOIIASIMU MTOBEPXHOCTEN U 00bEMaMu
MTOJIOOHBIX TEJT;

n300paxaTh H3ydyaeMble (QUTYpbl, BBINOJHIATH (BBIHOCHBIE) TUIOCKHE
YEepTEXKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYp: BUJ CBEpPXY, COOKY,
CHM3Y, CTPOUTH CEUEHUS TEJl BPaLllCHUS;

U3BJICKaTh, HWHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh HH(OpMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (urypax, MpencTaBiICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJTHO OMEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPAllMU HaJl BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelaTh TeOMETPHUUECKHUE 33]]aul Ha BBIYUCICHUE YTTIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYMCIIEHHWE PACCTOSHUI OT TOYKM 10 IJIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1A MPU PEIICHUH,
CBOOOJHO ONEpPUPOBATH TMOHATUSMHU, CBSI3aHHBIMU C JBUKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA ABUKCHUN;
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BBITIONTHATh M300paXEHHS MHOTOIPAaHHUKOB W TeJl BpallleHUs TpH
NapajijieIbHOM — TEpPeHoce, IEHTPAIbHON CUMMETPHUH, 3€pKaIbHOU
CUMMETPUH, TIPU TIOBOPOTE BOKPYT MPSIMOM, TPEOOPa30BaHUS M1OI00US;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAIECHUS: CEUCHHS IUIMHApA
(mapannenbHO U MEePIeHANKYISIPHO OCH), C€YeHHUs KoHyca (TapajuiesibHbIe
OCHOBAHUIO U MIPOXOJIAIINE YepEe3 BEPIINHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJIbl MOCTPOEHUS CEUYEHUW: METOJ CJIEAOB, METO]
BHYTPEHHET0 MPOSKTUPOBAHUSI, METO/I ITIEpEHOCa CEKYIIEH MITOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh T€OMETpuuYecKue (akThl JJIi PEUICHUs] CTEPEOMETPUUECKUX
3a/lay, MPeAnojiaralolMX HECKOJbKO IIAroB PpEUIECHUS, €CIU YCIIOBHS
MIPUMEHEHUS 3a/IaHbl B IBHOW U HESBHOU (hopme;

pemarh 3aJadyd Ha JI0Ka3aTelbCTBO MAaTeMaTHYEeCKUX OTHOIICHUH U
HaXO0XJICHHE T€OMETPUUYECKUX BEIUYUH;

MPUMEHSTh MPOrPAMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1ay;

NPUMEHATh  TIOJIyYCHHBIE  3HAHWS HAa  TPAKTHKE:.  CpPAaBHUBATH,
aHAJIM3UPOBATH U OLICHUBATh PeaibHbIC CUTYAIlUH, IPUMEHSATh U3YUCHHbIE
MOHSATUS, TEOPEMbI, CBOMCTBA B  TIpOllECCE€ TOMCKA  PEIICHUS
MareMaTuyecku  CHOpMYIMPOBAHHOW  TPOOJIEMBI,  MOJEIUPOBATH
peaibHbIE CUTYallUU Ha SI3bIKE T€OMETPHUH, HCCIIEI0BATh MOCTPOCHHBIE
MOJENIN C UCIOJb30BAHUEM T€OMETPUUECKUX TIOHATUH U TEOPEM,
anmapara aiareOphl, pemarh MNPaKTHYECKUE 3aJadyd, CBS3aHHBIE C
HaXO0XXJICHHEM T€OMETPUUECKUX BEITUUYNH;

UMETh TPEACTABICHUS] 00 OCHOBHBIX JTamax Pa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTH (yHIaMEHTA Pa3BUTHSI TEXHOJIOTH.
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TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n MporpamMmsbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypent
1 BBeznenue B crepeoMeTpHIo 23
) B3auMHoe pacrnosoxeHue NpsMbIx B 6
MIPOCTPAHCTBE
3 [TapannensHOCTh NPSIMBIX U IJIOCKOCTEN B 3 1
IPOCTPaHCTBE
4 HepneHnmfyns[pHocn) TPSIMBIX U o5 )
TUTOCKOCTEH B TIPOCTPAHCTBE
VYTl ¥ paccTosTHUS 16
MHororpaHHuKH 7
BekTops! B ipocTpaHcTBE 12
3 HOBTOE)GHI/I@, 0000IIleHNE U CUCTEMATH3AIIUS 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 102 3
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11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1upp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 AHanuTu4eckas reoMeTpus 15 1
I1 600
5 OBTOpEeHUE, 000 IueHI:Ie u 15 1
CHCTEMAaTU3aINs 3HAHWH
3 O0BEM MHOTOrpaHHUKA 17
Tena Bpamenus 24
5 [Tnomaay mMOBEPXHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JIBM>KEeHUS 5 1
7 [ToBTOpeHue, 0606meHI/UIe u 17 )
CHCTEeMaTU3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemMble MpeMeTHbIE Pe3yIbTAThI 0CBOEHNSI OCHOBHOIA
NMpoBePsIEMOT0 .
00pa3oBaTeIbHOI MPOrpaMMBbI CPeHEro 0o1ero 0opa3oBaHusi
pe3yiabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMH: TOYKA, IPsIMasi, MJIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEICTBHS M3 HUX IPH PEUICHUU
' reOMETPUYECKHX 33714
73 OnepupoBaTh TMOHATUSAMHU: TMapaUIENbHOCTh W HEPHEHIUKYJISIPHOCTH
' MPSIMBIX U TIIOCKOCTEN
74 KnaccudummpoBaTh B3aMHOE PACIIOIOXKEHUE MPSIMBIX M IIJIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBaTh MOHATUSMU: ABYTPAHHBIA Yroj, IPaHU ABYTPAHHOTO YIJIa,
7.5 peOpo ABYIpaHHOIO YIJIa, JIMHEHHBIA yrosl ABYT'PaHHOTO yria, I'pallyCHas
Mepa ABYTPaHHOTO yriia
76 OnepupoBath MOHATHSAMH: MHOTOTPAHHHK, BBIMYKIBIA M HEBBITYKJIBIH
' MHOTOTPaHHHUK, SJIEMEHTBI MHOT'OI'PaHHUKA, TTPABHIILHBI MHOTOTPaHHUK
77 Pacno3HaBaTh OCHOBHBIC BHUJBl MHOTOIDAaHHUKOB (TIUpaMuia, IpHU3MA,
' MPSIMOYTOJIbHBIH MapaJienenumnen, Kyo)
KnaccudpumupoBath ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBAaHHS  JJIA
7.8 KIaccuUKAUu (BBITYKIIbIe U HEBBITYKIJIBIE MHOTOI'PaHHUKH, TIPaBUIIbHBIC
MHOTOTPaHHUKH, IPSIMbIC U HAKIIOHHBIEC TTPU3MBI, TTapaJUICIICTTUITIC ThI)
7.9 OmnepupoBaTh NOHATUSIMHU: CEKYIas MJIOCKOCTh, CEYEHNE MHOTOT PAHHUKOB
210 OOBSCHATH MPHUHIIMITEI TTOCTPOCHUSI CEUCHUI MHOTOI'PAHHUKOB, UCIOJIB3YS
' METOJI CJICIIOB
CTpouTh ce4eHHs MHOTOIPAaHHUKOB METOAOM  CJIENOB, BBIMOJIHSITH
7.11 (BBIHOCHBIE) TJIOCKME YEPTSKU M3 PUCYHKOB IPOCTHIX O0OBEMHBIX (DUTYD:
BU/I CBEpPXY, COOKY, CHU3Y
Pemate 3ajauyn Ha HaXOXKACHUE NEOMETPUYCCKHX BEJIMYUH 10 00pasiam
WIA alrOpPUTMaM, ITPUMCHSS W3BECTHBIC AHAIMTHYCCKHE METOABI TpU
7.12 pEUIEHNH  CTAaHJAPTHBIX MAaTEeMAaTUYECKUX 3a/lad Ha  BBIYUCICHUE
pacCTOSTHUN MEXAy IBYMs TOYKAaMH, OT TOYKH JO MPSIMOH, OT TOUKUIO
TJIOCKOCTH, MEXKJTy CKPEIIUBAIOIIUMHUCS MPSIMBIMU
Pemate 3asaun Ha HaxOXJACHHWE NEOMETPHUYECKHX BEIMYHH 1O 0Opaslam
7.13 WIA aJTOpPUTMaM, MPUMEHSS HW3BECTHBIC AHAJIMTUYCCKUE METOABI IPH

pPCIICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3a/la4 Ha BBIYUCIICHUC YIJIOB
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MEXAY CKPEIIMBAIOLIMMHUCA HPSIMBIMH, MEXAY IOPSAMOM M IJIOCKOCTHIO,
MEXY IJIOCKOCTSMM, IBYIDAHHBIX YIJIOB

Beraucasite 00bEMBI 1 TUIOMIAAHN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TpU3Ma,

7.14 NUpaMuja) ¢ MpuMeHeHHeM (OpMyJ, BBIUHCISATb COOTHOIIEHUS MEXIY
IUIOMIAIIMU TTOBEPXHOCTEH, 00bEMaMu M0JOOHBIX MHOT OTPaHHUKOB
715 OnepupoBaTh NOHATHAMHU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh H
' TUIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TIOCKOCTh CHMMETPUH (DUTYPBI
W3Bnekats, mnpeoOpa3oBeIBaTh W HHTEPHPETHUPOBATH HHPOPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX TI'E€OMETPHUECKUX (QUrypax, MPeICTaBICHHYIO Ha
YepTexax U pUCYHKax
[TpumensaTe reoMerpuueckue (akTbl Al PEIIEHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MNPEANOJararolliX HECKOJbKO IIAaroB pEUICHUs, €CIIA YCIOBHUSA
MIPUMEHEHUS 3a]]aHbl B IBHOU (hopme
718 [IpumenaTs mpocTelliye MNpPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYeCKUX 3a7a4
719 [IpuBoauTh HmpHUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IpPUPOJE U
' KU3HU, paCIIO3HABATh MIPOSBIEHNE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHATh TOJIyYEeHHBIC 3HAHUS Ha MPAKTUKE: aHAM3UPOBATh PeasbHBbIC
CHTyalliyl U MPUMEHATh U3YYCHHBIE MOHSATHS B MPOIECCE TIOMCKA PeIleHuUs
MaTeMaTU4YeCcKu c(opMyaHpoBaHHON MPOOIEeMbl, MOJAEIUPOBATh peasibHbIE
7.20 CUTyallUM Ha S3bIKE I'€OMETPUHU, MCCIEN0BATh IOCTPOEHHBIE MOJEIN C
UCIOJIb30BaHUEM T'€OMETPUYECKUX MOHSATHHM M TeopeM, ammapara aiaredpsl,
pemlaTe  HpakTHYECKWE  3aJaud,  CBS3aHHbIE C  HaXOXKJIEHUEM
reOMEeTPUYECKUX BEIMUHH
11 KJIACC
Kon .
IIpoBepsiemMble nMpegMeTHBbIE Pe3y1bTAaThl 0CBOCHHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yiabrara
6 I'eomerpus
OnepupoBath MOHATUSAMU: IMJIMHAPUYECKAs MMOBEPXHOCTb, 00pa3yroliue
6.1 MWIMHIPUYECKON TOBEPXHOCTH, UUIUHAP, KOHHYECKas IOBEPXHOCTD,
o0pa3yrole KOHUYeCKOI TOBEPXHOCTH, KOHYC, cheprueckas oBEpXHOCTh
6.2 PacriosnaBaTh Tena BpamieHus (LUIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTYYEHUS TEJ BpalLleHHs
6.4 KnaccuduiupoBath B3auMHOE paciojokeHne chepbl ¥ IITOCKOCTH
OnepupoBaTh NOHATHUSIMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTa, BHICOTA
6.5 CerMeHTa, IIapOBOW CJIOH, OCHOBAHHE LIAPOBOrO CJIOS, BHICOTA IIAPOBOIO

CJ104, IHapOBOﬁ CCKTOp
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Boraucaste 00bEMBI W TJIOMAAM  TIOBEPXHOCTEH Tl  BpalleHwus,

66 r€OMETPUYECKUX TeJl C TPUMEHEeHueM (hopmyIt
OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy u
6.7 OINMCaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOI'PAHHUK WM TEJIO
BpaIeHus
6.8 BBMHCIATS COOTHOIICHNS MEXAY IUIOIIAIIMU TTOBEPXHOCTEH M 00bEMaMu
' [TOO0OHBIX TEI
6.9 N306pakath m3ydaembie (UTYphl OT PYKH W C NMPUMEHEHHEM TTPOCTHIX
' YepTEKHBIX MHCTPYMEHTOB
BoinonHATh  (BBIHOCHBIE) IIJIOCKUE YEPTEXKH W3 PHUCYHKOB MPOCTHIX
6.10 00bEMHBIX (UIYp: BHJA CBEpXy, COOKY, CHH3Y; CTPOUTb CEUEHHUs Tell
BpalieHus
W3BnekaTh, WHTEPNPETHPOBATH W IMpeoOpa3oBbIBaTh HH(MOPMAIHMIO O
6.11 MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHX (HUrypax, MpeaCTaBICHHYIO Ha
yepTexax U puCyHKax
[Ipumensats reomeTpuueckre (aKThl IS PEHICHUS CTEPEOMETPUUYECKUX
6.12 3a/a4, MPEANOJIATAlONIUX HECKOJbKO IIIaroB pEIICHUS, €CIH YCIOBHS
MIPUMEHEHUS 3a]IaHbl B IBHOU (hopme
6.13 OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE
BoinmonHATe JEWCTBUSA CIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
6.14 YMHOKEHHSI BEKTOpa Ha 4YHUCIO, OOBSACHATh, KAKUMH CBOHCTBAMHU OHH
00agaroT
6.15 [IpuMeHATH paBUIIO NapaJiieenuIiea Mpy CI0KEHUHU BEKTOPOB
OnepupoBath MNOHATHSAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
6.16 BEKTOp, MOAYJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpA, YroOJl
) MEXIYy BEKTOpaMH, CKaJISIPHOE MPOU3BEICHHE BEKTOPOB, KOJJIMHEAPHBIE U
KOMIIJIAaHaApPHBIE BEKTOPHI
HaxonuTe cymMMy BEKTOpOB W MPOM3BEAEHUWE BEKTOpa Ha YHCIO, YIroJ
6.17 MEXIYy BEKTOpaMH, CKaJISIpHOE MPOU3BEACHHE, PACKJIAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3agaBaTh IVIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHUCTEME KOOPAMHAT
6.19 Pemats mpocreifime reoMeTpUuuecKue 3ajauyd Ha MPUMEHEHHUE BEKTOPHO-
' KOOPJAMHATHOI'O METO/1a
Pemate 3amaun Ha J0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHMI U
6.20 HaxXOXJEHUE TECOMETPUUYECKHX BEJIMYMH 1O o0pa3liaM WM alropuTMam,
' NPUMEHSIST ~ W3BECTHBIE ~ METOABl  NpPHU  PEHICHHWH  CTAaHJAPTHBIX
MaTeMaTHYECKUX 3a7a4
6.21 [IpumensaTs nmpocrellmme NporpaMMHBIE CpeICcTBA M AJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4
6.2 [IpuBoauTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOIE U

JKU3HU, paCliO3HaBaTh MMPOABJICHHUC 3aKOHOB I'€OMCTPUHU B HCKYCCTBC
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6.23

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH pPEAJIbHbBIC
CUTyalUH U NPUMEHATh U3YyUYEHHBIE MOHATUSA B IIPOLIECCE NOMCKA PELICHUS
MaTeMaTUYeCKu C(POPMYTHPOBAHHOW MPOOIEMBI, MOIETUPOBATh PEeaIbHBIC
CUTyallMH Ha S3bIKE TI'€OMETPUM, HCCIEN0BATH IOCTPOCHHBIE MOJAEIU C
WCIONB30BAHUEM T'€OMETPUYECKHX MOHSATHI M TEOpeM, armapara aiareOpsl,
pemiaTh  NPAaKTUYECKUE  3aJaud,  CBS3aHHBIE C  HAXOXKIECHUEM
reOMETPUYECKUX BEITUINH
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IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
7

IIpoBepsieMblii 3JIeMeHT CO/IePKAHUS

I'eomerpus

7.1

OCHOBHBIE TIOHSATHS CTCPpCOMCTPUH. TO‘IKa, npsamast, IIJIOCKOCTb, ITPOCTPAHCTBO.
ITousTie 00 aKCMOMATUYECKOM MMOCTPOCHUHN CTCPECOMECTPUU: AKCHOMBI CTCPCOMCTPUHN U
CIICACTBHUA U3 HUX

7.2

B3auMHoe pacnosiokeHue MpsiMbIX B IIPOCTPAHCTBE: MepeceKarouecs, napauielbHbIe
U cKpewmuBarommecs npsMmeie. [lapannenbHOCTh NOpsIMBIX M IUIOCKOCTEH B
[IPOCTPAHCTBE: MapajljielbHble MpsSMbIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTh TPEX
NpSMBIX, [apaJuIeIbHOCTh MPSIMOM M IJIOCKOCTH. YIJIBIC COHAIpaBJIEHHBIMU
CTOpPOHAMH, YIrojl MEXAYy NpSIMbIMU B MpocTpaHcTBe. llapamienbHOCTh NIIOCKOCTEM:
napajuieibHble IIJIOCKOCTH, CBOMCTBAa MapalulesibHbIX IUIockocTed. [Ipocteitmme
MPOCTPAHCTBEHHBIE (UTYypbl Ha TJIOCKOCTH: TEeTpaj’ap, KyO, mapaiienenumnesn,
MOCTPOECHUE CEUEHUI

7.3

IlepneHAMKYISIpHOCTE HPSAMONM M IUJIOCKOCTH: IEPIEHIUKYJSpPHBIE NpPSIMBbIE B
IIPOCTPAHCTBE, MPAMBIE MMAPAIJICIIbHBIE U NEPIEHANKYISIPHBIE K INIOCKOCTH, MPU3HAK
NEPIEHAUKYJIIPHOCTH NMPSAMON U NIJIOCKOCTH, TEOpEMa O MPAMOW MEPIEHIUKYIISIPHON
IJIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YroJI MEXAY NPsAMON U INIOCKOCTBIO, ABYTPAHHBII
YTOJ1, JMHEWHBINA yroJl ABYTPaHHOrO yria. IlepneHaukyisp U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 710 TIIOCKOCTH, MPOEKLUs (PUTYpHI HA
IJIOCKOCTh. IlepnenauKyIsIpHOCTD IUIOCKOCTEN: NMPU3HAK MEPIEHAUKYJSIPHOCTH JBYX
mockocrer. TeopeMa o TpEX meprneHauKyIspax

7.4

[lonaTe MHOrOrpaHHMKa, OCHOBHBIE€ 3JIEMEHThl MHOTOIPDAaHHUKA, BBIMYKJIbIE U
HEBBIIIYKJIBIE MHOIOTPAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, TpaHd U OCHOBAHMS TNPU3MBI, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH pu3Msbl. [lapasuienenunesn, npsMOyroiabHbIi apajuieenunes] u
ero cpoiictBa. [lupamupa: N-yrojgpHas nupaMuaa, TpaHd U OCHOBAHUE MUPAMUIBI,
OoKkoBasi M TOJHAs MOBEPXHOCTb MUPAMHIBI, MpaBUIbHAS W yCeYEHHAs MHUpaMUAA.
OnemMeHThl MNpu3Mbl W nupamuibl. IlpaBunbHBIE MHOIOTpaHHUKH: IOHSTHE
[IPaBWJIBHOIO MHOIOTPaHHMKA, IPaBUJIbHAS INpyu3Ma U IIPaBUJIbHAS [HPaAMHA,
MpaBUIIbHAS TPEYroJibHAS MUpPaAMUAA U MPAaBUIBHBINA TeTpadip, Ky0. [IpeacraBnenue o
MpaBUJIbHBIX MHOIOTPAaHHUKAaX: OKTa’ap, JojeKka’ap u wukocasapyrue CeueHus
MPU3MBI U U PaAMUIbI

7.5

CumMmeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSMOM, MIOCKOCTH.
DOneMeHTsl  CUMMETpUM B  TNHUpaMuAax, [apajulelienuenax, IMPaBUIbHBIX
MHOI'OTpaHHHUKAax

7.6

Bbuncnenre »1eMEHTOB MHOTOIpaHHUKOB: péOpa, nuaroHanu, yriel. [lmomansb
OOKOBOIi MOBEPXHOCTHU U MOJHON MOBEPXHOCTH MPAMOI MPU3MBI, IJIOIAAb OCHOBAHHH,
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TeopeMa 0 OOKOBOI MOBEPXHOCTU MPAMOI mpu3Mbl. [Lnommans 60KOBOW MOBEPXHOCTH U
MOBEPXHOCTU TPABUIBHON MUpPaMHbI, TEOpEMa O IUIOMIAJAN YCEUEHHOW NHUPaAMUBI.
[Tonstue 06 00bEMe. OOBEM MUPAMHIBI, TPUZMBI

7.7

[TonoGHbIe Tena B npocTtpaHcTBe. COOTHOIICHUS MEX]y IUIOLIAASIMU TOBEPXHOCTEH,
00BEMaMU MOT00HBIX TeJ

11 KVIACC

Kon

HpOBepﬂeMbl H 3JIeMeHT COACPKAHUSA

I'eomerpus

6.1

[unuHapruYecKas MOBEPXHOCTh, 00pa3yIoIHe MUJINHIPUUESCKONW MOBEPXHOCTH, OCh
MUJIMHAPUYECKON MoBepXHOCTH. LlummHap: ocHOBaHMS U OOKOBas TMOBEPXHOCTD,
oOpa3yromas U ocCh, IJIONIAb OOKOBOH U MOJIHOM MTOBEPXHOCTH

6.2

Konnueckast nopepxHocTh, 00pa3yrolye KOHMUECKOH MOBEPXHOCTH, OCh U BEPILUHA
KOHUYECKON moBepxHOocTH. KoHyc: OocHOBaHWe M BepiIMHA, oOpasyromas u OCh,
Iom@asr OOKOBOM M TIOJIHOW TMOBEPXHOCTU. Y CEUEHHBI KOHYC: 00pasyromme u
BbICOTa, OCHOBAaHU U OokoBas ITOBEPXHOCTDH

6.3

Cdepa u map: ueHtp, paguyc, AMaMerp, MIOMAAb MOBEpXHOCTH cdepbl. B3anmuoe
pacrionoxeHue cdepbl M IJIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOIaab

cepbl

6.4

N3o6pakenue Ten BpalieHus Ha MIOCKOCTU. Pa3BEépTKa nuImHapa U KOHyca

6.5

KOM6I/IHaHI/II/I TECJI BpalllcCHUS 1 MHOI'OI'PaAHHUKOB. MHOFOFpaHHI/IK, OITM CAaHHBIN OKOJIO
C(’pepm, cq)epa, BIIMCaHHAsA B MHOT'OT'PAHHHUK, HUJIM TCJIO BpAlllCHUA

6.6

[Monsitue 060 00BEMe. OcHOBHBIE CcBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
IPSMOYTOJIFHOTO TTapaJulesienuIiesia u cneacTus u3 He€. OO0BEM IUIMHIpa, KOHYCA.
O06béM 1mapa u miowaab chepsl

6.7

[Togo6HbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKIY IUIOINAISIMK TOBEPXHOCTEH,
00BEMaMu OLO0HBIX TE

6.8

Ceuenus nmnauHApa (MapajuieIbHO W TEPHEHIUKYISPHO OCH), CEUEHHUs] KOHYyca
(mapanenbHOe OCHOBAHUIO U MPOXOAIIEE YepPE3 BEPLINHY), CEUEHUS 1Iapa

6.9

Bektop Ha mnnockoctd M B mpocTtpaHcTBE. ClOKEHHME M BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uucio. Pa3noxkeHue BeKTopa Mo TPEM HEKOMIIJIaHAPHBIM
BektopaM. [IpaBuno napamnenenunena. Pemenue 3aaa4, CBSI3aHHBIX C IPUMEHEHUEM
MpaBuUIl AEUCTBUM C BEKTOPAMU

6.10

[IpsmoyronbHasg cucremMa KOOpAMHAT B MmpocTpaHcTBe. KoopaumHaTel BeKTOpa.
[Ipocreiimme 3agaum B KoopAMHATaX. Yroa Mexay BekTtopamu. CkanspHoe
IIPOU3BENCHUE BEKTOPOB. BBIUMCIEHHE YIJIOB MEXAY NPSAMBIMU U IUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO IPH PELLIEHUU TEOMETPUUYECKHUX 3a1a4
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ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsieMble TPeGOBaHUsI K PeAMETHBIM Pe3yJIbTATAM 0CBOCHHUS
NpOBEPsAEMOro | OCHOBHON 00pa3oBaTeJIbHOM NPOrpaMMBbl CpeiHEro oouero
TpeOOBaHNUs o0pa3oBanus

Bnanenue wMeTomamMu JI0OKa3aTelbCTB, aNTOPUTMAMHU DEIICHUS 3ajady;
yMeHHe (QOPMYJIHPOBATH W OMNEPUPOBATH IMOHATHIMH: OINpPEACICHHE,
aKCHOMa, TeopeMa, CIEeICTBHE, CBOMCTBO, IPH3HAK, J10Ka3aTebCTBO,
paBHOCHJIbHBIE (POPMYITHPOBKH; MPUMEHSATh UX; YMEHHE (HOPMYIHpPOBATH
o0paTHOE W TPOTHBOIIOJIOXKHOE YTBEp)KICHUE, MPHUBOIUTH IMPUMEPHI U
KOHTPIPUMEPBI, HKCIIOJIB30BaTh METOJ MAaTeMAaTHYECKOW WHAYKIIUU;
NPOBOJIMTH JTOKA3aTelbHBIC PACCYKICHUS MPH PELICHUH 33734, OlCHUBATh
1 JIOTUYECKYI0  TPAaBUJIBHOCTh  PACCYKICHHU; yMEHHE  OIEPUPOBAThH
HOHATHSMHU: MHOXECTBO, MOIMHOXECTBO, OINEPAllMi HaJ MHOXXECTBAMU;
YMEHHE HCIIOJBb30BaTh TEOPETHKO-MHOXKECTBCHHBIN  ammapar s
OIMCaHUs PEaJbHBIX MPOIECCOB U SIBJICHUH M MPU PEIICHUH 3a/1a4, B TOM
YUCIIe U3 JPYTUX YUICOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH TTOHITHIMH:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad HA MIOCKOCTH; yMEHHE 32/1aBaTh
U OINHKCBHIBATH rpadbl pa3IMYHBIMH CIIOCOOAMU; UCIOB30BaTh T'padbl pu

pellIeHnH 3a/1a4

YMeHne onepupoBaTh MOHATHUSMHU: HATYPAJIbHOE YHCIIO, IEI0e YHUCIIO,
CTEIIeHb C LEJIBIM ITOKa3aTesieM, KOPEeHb HATypaJIbHON CTENEHH, CTENCHb C
palMOHALHBIM TOKA3aTeleM, CTENEHb C JEHCTBUTENBHBIM IOKa3aTeleM,
jgorapuM 4YKcClia, CHHYC, KOCHMHYC W TAaHI'€HC MPOU3BOJILHOI'O 4YHCIIA,
OCTaTOK MO MOJYJI, PalMOHAIBHOE YHCIO, HMPPAIMOHAIBHOE YHUCIIO,
MHOXKECTBA HATYPAJIbHBIX, I[€JBIX, pAIMOHAIBHBIX, J[€HCTBUTEIBHBIX
2 YHCell; YMCHHE MCIIOIh30BATh MTPU3HAKY JCIMMOCTH, HAUMEHB I 00N
JeUTEb ¥ HaWMEHbIee O00Ilee KpaTHOe, airoput™M EBkimaga mpu
PELICHUH 3a]1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIHOHHBIMH CHCTEMaMH
CUHCTICHHSI; YMEHUE BBIMOIHITH BBIYMCIICHUE 3HAUCHUN U MTPeodpa3oBaHus
BBIPQXKCHUN CO CTEMEeHSMH W JIorapupMamu, MpeoOpa3oBaHHs POOHO-
palMoOHANBHBIX ~ BBIPAKEHUH; yYMEHHE  ONEpPHpPOBATh  IMOHATHUSIMHU:

MoCJICA0BaTCIbHOCTD, apI/I(i)MeTI/ILIeCKaH mporpeccusa, I eoOMECTPUICCKAA

23




nporpeccusi, OeCKOHeuHO YOBIBalINas TeoMeTpuuecKkas MpPOrpecCus;
YMEHHE 3a/laBaTh IIOCIEIOBATEIbHOCTH, B TOM 4YHCIE C TOMOIIBIO
PEKYpPPEHTHBIX (HOpPMYI; YMEHUE ONMEPHPOBATH MOHATUSIMU: KOMILIEKCHOE
YHUCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb W apryMeHT
KOMIUIEKCHOIO  4ucna, ¢Gopma  3alMcd  KOMIUIEKCHBIX  YHCel
(reomeTpuueckasi, TPUTOHOMETpPHYECKass © anreOpandveckas); YMETh
POU3BOJUTh apHU(PMETHUYECKUE ICHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IPUBOAMUTH NMPUMEPHI UCIOJIb30BAHUS KOMIIJIEKCHBIX YMCEJl; OEpUPOBATH
HNOHATUAMHU:  MaTpuma 2x2  u  3x3, onpeaenuTelb  MaTpHIIb,

TCOMCTpPHUY €CKHMU CMBICII OIMPECACINUTECIIA

YMeHue onepupoBaTh IMOHATUSMHU: pPALUOHANIBHBIC, HPPALMOHAIBHEIE,
IIOKa3aTeNIbHbIE, CTEIEHHbIE, Jorapu(@MUUecKue, TPUTOHOMETPUUECKUE
YPaBHEHMS M HEPAaBCHCTBA, HUX CUCTEMBbl; YMEHHE OIIEPUPOBATH
HOHATUAMU: TOXJAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YPaBHEHHM M HEPABEHCTB, PABHOCUJIbHOCTH
YPaBHEHMI, HEpPaBEHCTB M CHUCTEM; YyMEHUE pellaTh ypaBHEHUS,
HEPAaBEHCTBA W CHCTEMBl C IIOMOIUBIO PA3JIMYHBIX INPUEMOB; pEIIATH
YpPaBHEHMs, HEpPaBEHCTBA U CUCTEMBl C IapaMeTpOM; IPUMEHATh
YPaBHECHMS, HEPAaBEHCTBA, UX CHUCTEMBI Ui PELICHUS MAaTEMaTHYECKUX

3a/1a4 | 3a]1a4 U3 Pa3InyHbIX 00acTell HAyKH U peabHOM KU3HU

YMmeHue omnepupoBaTh TMOHATUSAMHU: (DyHKUUSA, UYETHOCTH (YHKIIHH,
NEePHOANYHOCTh (YHKIUH, OrPAaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (yHKIWH, HauOoJiblllee W HAaWMEHbIIee 3HAYECHUS
(GYHKIMM Ha MPOMEXYTKE, HenpepblBHAsT (DYHKLUS, aCUMITOTHI rpaduka
¢byHkuMu, mepBas U BTOpas MPOU3BOAHASA (PYHKLIUHU, T€OMETPUUYECKUN U
bu3MYeCKHii CMBICT TPOM3BOJHOW, TEpPBOOOpa3Hasi, ONpeaeIEHHBINA
UHTErpall; yMEHHE HaXOIUTh AaCUMOTOTHI Tpaduka GyHKIMM;, yMeEHUE
BBIUMCIATh  IPOU3BOJHBIE  CYMMBbI, IPOM3BEIEHHUS, YAaCTHOIO U
KOMIO3UIMKM (QYHKIUI, HAaXOAUTh YpaBHEHHE KacaTelbHOH K TIpaduky
(GyHKIMM; yMEHHE HaXOAMTb IPOU3BOJHBIE AJIEMEHTAPHbIX (YHKIUM;
YMEHHE HCIHONb30BaTh MPOU3BOJHYIO [UJIS HCCIEAOBaHUS (DYHKIUH,
HaXOJUTh HaWOOJNbIIME M HAUMEHbIIME 3HAaueHHs (QYHKUUH; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIOJIb30BaHMEM afIapara MaTeMaTH4ecKOro
aHaIu3a; NPUMEHATh MPOU3BOJHYIO JUIA HAaXOXKACHUS HAWIY4IIEero

peUICHUA B IMPHUKIAAHBIX, B TOM YHCIC COLHUAIBbHO-DKOHOMHUYCCKUX H
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buznuecknx 3a7avax; HaXOAUTh IUIOIMATN U O0BEMBI GUTYP C MOMOIILIO
WHTErpaja; MPUBOIUTH NPUMEpPbl MATEMAaTHYECKOTO MOJACIMPOBAHUS C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

YMeHue ornepupoBaTh MOHATHAMU: rpaduk GyHKIMU, oOpaTHas QyHKIHS,
KoMro3unusi (QyHKIUW, TUHEHHas QYHKOHS, KBaapaTUyHas (QYHKIIHS,
panroHanbHass (GYHKIOHS, CTETEeHHas (QYHKIHSA, TPUTOHOMETPUUYECCKHIE
(GyHKIMKM, OOpaTHBIC TPUTOHOMETpPUYECKHE (YHKIIMH, TOKa3aTelbHAs U
jgorapugMuyeckas (QYHKIUH, YMEHHE CTPOMTh TpadUKd W3yYEHHBIX
¢yHKUMHA,  BBIMONHATH  IpeoOpa3oBaHus  rpadukoB  (QYHKIIHM,
UCTIOJIb30BATh I'pauKy A7 M3Y4YeHHs MPOIECCOB U 3aBUCHUMOCTEH, TPU
peLIeHNU 3aJad M3 OPYruxX ydeOHBIX MPEeIMETOB W 3a/ad U3 pealbHOU
KHU3HH, BBIpaXaTb (OPMYyJIaMH 3aBUCHMOCTH MEXIY BeIHYHHAMH,
UCMOJb30BaTh CBOWMCTBA M rpaduku (GYHKIUN OIS pelieHHs ypaBHEHUH,
HEpaBEHCTB U 3aJad C MapaMeTpamu; H300pakaTb Ha KOOPAWHATHOU

IIJIOCKOCTH MHOKECTBA peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

VYMeHue pemaTth TEKCTOBBIE 3aJauMd pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOILICHTHI, O U YacTH, Ha JBW)KEHHUE, padOTy, CTOUMOCTh TOBapoOB U
yCIyT, HAJOTH, 3a7a4d U3 00JacTH YIpaBJICHUs JTUYHBIMH U CeMEHHBIMU
¢uHaHCAaMM); COCTaBIATh BBIPAKEHUS, ypaBHEHHs, HEPaBEHCTBA U HUX
CHUCTEMBI IO YCIOBHIO 3aJadyH, HMCCIEJ0BAaTh IOJIYYEHHOE DEIICHUE H
OLIEHUBATh MPaBAONONO0OHOCTh pE3YyIbTaTOB; YMEHHE MOACIUPOBATH
peanbHble CUTyallMd Ha S3bIKE MATEMATHKH;, COCTaBJISITh BBIPaXKEHUS,
YPaBHEHHSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aa4M, UCCIEA0BAThH
IOCTPOEHHBIE  MOJEIM C HCIOJb30BAHMEM  ammapara  aiaredpsl,

MHTEPIPETUPOBATDH MOIYUEHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATHUAMHU: CpeAHEE apUPMETHUECKOEe, MeIuaHa,
HauOoJbIlllee U HaUMEHbIIee 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHME YUCJIOBOro Habopa; yMEHUE M3BJIEKAaTh, MHTEPIPETUPOBATH
nHdopMaIuIo, MPEACTaBICHHYIO B Ta0JUIaX, HA AUarpamMmax, rpadukax,
OTPa’KaIOIYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SBJIEHH; MPEICTaBIATh
uHbOpMAIMI0O C T[OMOIIbIO Ta0dMII M  JAWarpamMM; HCCIEA0BaTh
CTaTUCTUYCCKHUEC OAaHHBIC, B TOM YHCJIC C HNPUMCHCHUCM rpa(bnqecxnx
MCTOAOB U JJICKTPOHHBIX CPCACTB, rpa(bnquKH ucciacaoBarb COBMCCTHBIC

HaOJII0ICHUS C TOMOIIIBIO TUarpaMM PacCEUBaHUSA U JTMHEUHON perpeccuu

YMeHue onepupoBaTh MNOHATHAMH: CIIYYalHBIA ONBIT W CIy4YalHOE
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COOBITHE, BEPOSTHOCTb CIY4YalHOro COOBITUS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C HCIOJb30BAHHEM TIpaUUeCKuX METOAOB; NPUMEHATH
(GOpMYINIBI CIIOKEHHSI M YMHOXEHHsI BEpOSTHOCTEH, (opMyildy IOJHOMH
BeposiTHOCTU, Gpopmyiy bepHymin, koMOuHAaTOpHBIE (AKThl U (OPMYJIBL;
OLIEHUBATh BEPOSTHOCTH pEAIbHBIX COOBITUH; YMEHHE OIEepUpOBATH
NOHATUSIMU: CllyyailHas BeJIWYMHA, paclpeaeeHue BeposITHOCTEH,
MaTEMaTUYECKOE OKUJaHUE, IUCIEPCHs U CTaHIAPTHOE OTKIOHEHUE
CIy4yailHOM  BENMYMHBL, (QYHKIMH paclpeneieHuss ©  IUIOTHOCTH
PaBHOMEPHOTI'0, OKA3aTEIILHOTO U HOPMAJIBHOIO paclpeieeHu; yMEHne
UCIIOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeleieHuil 1 pelleHus 3ajad;
3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIIMX YHUCEJ, METO/bl BHIOOPOUYHBIX
UCCIICIOBAaHUN; YMEHHME MpPUBOAUTH IPUMEpPbl MPOSBICHUSA 3aKOHA
OONBIIMX YMCEN B MPUPOIHBIX M OOILIECTBEHHBIX SBJICHUSIX; YMEHUE
OIEepUpPOBaTh IMOHITHSMM: COUETaHUE, IEPECTAaHOBKA, YHCIIO COYETaHHM,
YUCJIO  IepecTaHoBOK; OumHoM  HplOTOHa;  yMeHHEe  NPUMEHSTbH
KOMOMHATOpHBIE (DAKTBI M PACCYXKJIEHUS AJISI PELIeHUs 3a]ad; OLlCHUBAThH
BEPOSITHOCTU PEATbHBIX COOBITUH; COCTABIIATh BEPOSTHOCTHYIO MOJAECINH U

MHTEPIIPETUPOBATD MMOJYUEHHBIN PE3YJIIbTAT

YMeHne onepupoBaTh MOHATHSAMHU:  TOYKA, MpsMas, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUUHA YIJIA, IUIOCKUW YroJj, ABYTPaHHBII
YTOJI, TPEXTPAHHBIA YTOJI, CKPEIMUBAIOIIMECS MPSIMbIE, MAPAJIIEIbHOCTD U
MEPHEHIUKYJIAPHOCTh MNPSMBIX M TUIOCKOCTEH, Yroia MeXIy MpSMbIMU,
Yrojl MEKIy TMpsSIMOM M IJIOCKOCTBbIO, YIroJl MEXKAY IJIOCKOCTSIMH,
paccTtositHue OT TOYKM JO IIJIOCKOCTH, PACCTOSHHE MEXIAY MPSMBIMU,
pacCTOSIHUE MEXKIY IUIOCKOCTSMH; YMEHHUE HCIIOJb30BaTh NpPU PEIICHUU
3a/1a4 U3y4yeHHbIe (aKThl U TEOPEMbI IIAHUMETPUHU; YMEHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOUIEr0 MHUPA; CTPOUTh MaTeMaTHYECKHE
MOJIENIM C TOMOIIBI0 TI'E€OMETPUYECKUX MOHATUH M BEJIMYMH, pellaTh

CBA3AHHLIC C HUMU MMPAKTHUYCCKUEC 3aa49U

10

YMeHue onepupoBaTh MOHATHUAMHU: IUIOIIAJAL (UTryphl, 00bEM (uUTrypBI,
MHOT'OTPAHHUK, IMPaBWJIBHBIA MHOTOI'DaHHMK, CEYEHHE MHOTOI'DaHHHUKA,
Ky0, mMapajulenenunen, Npu3Ma, NUpamMuaa, ¢urypa M IOBEPXHOCTb
BpallleHus, LWIMHAP, KOHYC, map, cdepa, Iiomanab chepbl, MIIOmaab
MOBEPXHOCTH MHUPAMU[BIL, TMPHU3MBI, KOHycCa, LMJIUHApPA, OO0BEM Kyoda,

MMpsAMOYTOJIbHOI'O IMapaJuICICIIuIICaa, IMIUpaMuAbl, IMIPU3MbI, NOUJIUH]pPA,
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KOHyCa, Ilapa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUs KOHYca M IWIMHJpA,
napajuielbHble OCH MJIM OCHOBAaHMIO, CEUYEHHE 1Iapa, IJIOCKOCTh,
Kacaromasicsi cdepbl, NUIUHApPA, KOHYCa; YMEHHE CTPOUTHh CEYeHHE
MHOTI'OIpaHHUKA, M300pa)kaTb MHOTOTPaHHUKH, (UIYpbl U IMOBEPXHOCTU
BpAlICHMs, UX CEYECHMS, B TOM UYHCIIE C ITOMOLIbIO JIEKTPOHHBIX CPEJICTB;
YMEHHME TPUMEHSATh CBOMCTBA T'€OMETPUUYECKUX (UTYpP, CAMOCTOSITENHHO
(bopMynupoBaTh OnpeneacHus U3y4aeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBaX M NpPU3HAKAaX TEOMETPHUUYECKHX (uryp, OOOCHOBBIBATH WIH
OIpOBEpPraTh MX; YMEHHE MPOBOAUTH Kiaccupukauuo ¢uryp mo
pa3IMyYHBIM TpPU3HAKaM, BBIOJHATh HEOOXOAMMBIE JOMOJHUTEIbHbIE

IMOCTPOCHUA

11

YMeHne  omepupoBaTh  TOHSTUSIMH: JBUXKCHHE B  IPOCTPAHCTBE,
napasuieNbHbI TEPEeHOC, CUMMETpUs Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOAO00OUS, TOA00HBIC (UTYphI; YMEHHE
pacro3HaBaTh paBHbBIE M MOAOOHBIE (GUTYpHl, B TOM YHUCJIE B IPUPOE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BATh T€OMETPUICCKIE OTHOIICHUS TTPU
peIICHUN 3aJa4; HAXOJUTh T'€OMETPUYCCKUE BEIMYUHBI (IJIMHA, YTOII,
IUI0IIA b, 00BEM) IPHU PEIICHUHU 3aJad U3 IPYTuX y4eOHBIX MPEeIMETOB U
U3 pEaNbHOW >KU3HU; YMEHHE BBIYHCIATH TEOMETPHUECKHE BEIUYUHBI
(nmunHa, yroiy, miowm@Ab, O0bEM, IUIOMIAJb MOBEPXHOCTU), HCIIOJIB3YS
U3ydeHHbIC (DOPMYJBI U METOHBI, B TOM YHCJE: IUIOMAh IMOBEPXHOCTH
MUPaMHIBI, TPU3MBI, KOHYCa, ITWIMHIPA, TJIOManb chepbl; 00bEM Kyoa,
IPSMOYTOJIBHOTO  TIapajule/ienuIea, TUPAMUAbI, TPU3MBI, [THJIHHIPA,

KOHYCa, Il1apa; YMEHNE HaAXOJUTh OTHOLIEHHE 00BEMOB MOAOOHBIX GUTYD

12

YMenue OINNCpHUPOBATL IOHATHAMU: MPAMOYI'OJIbHAA CUCTEMa KOOPIWHAT,
BCKTOp, KOOpAWHATBI TOYKH, KOOPpAWHATBHI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpPa Ha 4YHUCIIO, Pa3JIOKCHUC BCKTOpa II0 6a3Hcy,
CKaJIApHOC IPOU3SBCACHUEC, BCKTOPHOC IIPOU3BCACHUC, YIoJl MCKIAY
BCKTOpaMH; YMCHHUEC HCIIOJIB30BAaTh BGKTOpHHﬁ u KOOpI[I/IHaTHHﬁ METOJ

AJid pEIICHUS TCOMCTPUUCCKUX 3aaYd U 3a/la4d APYTUx y‘I€6HBIX npeaMeEToB

13

VYMmenne BI>I6I/IpaTI) HOI[XOI[?IHII/Iﬁ METOA AJiA pCHICHUA 3aJa4u, TIOHUMAaHUC
SHAYUMOCTH MATEMATUKKU B H3YUYCHUU MNPUPOAHBIX H O6HIGCTB€HHI)IX
IIponeccoB u HBHCHHﬁ; YMCHHUC pacCliO3HABAaThb IIPOSABJICHHUC 3aKOHOB
MaTCMATHUKU B UCKYCCTBC, YMCHUC NNPUBOAUTL IMPHUMEPBI MAaTCMATUYICCKUX

OTKPBITUH POCCUMCKOW U MUPOBOM MaTEMaTU4YECKOM HAYKU
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INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BeIUMCIEHUS
1.1 HatypanbHble u nensie uncia. [Ipu3Haky 1eMMMOCTH HEeTbIX YHCeT
12 Panonansupie  uymcna. OOBIKHOBEHHBIE W JCCATHYHBIE JApPOOH, MPOICHTHI,
' OeCKOHEUHBIE MTePUOANIECKUE IPOOH
13 ApudmeTrueckuil KOpeHb HaTypajbHOW creneHu. JlefcTBUS ¢ apupMeTHUECKUMU
' KOPHSIMH HaTYpaJbHON CTENEHH
14 Crenenb ¢ 1einbiM noka3atesneM. CTeneHs ¢ palMoHaIbHBIM oKa3zaTenaeM. CBoiicTBa
' CTEIeHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHUCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'eHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHUHBIE M HATYpaJbHBIE JIOTAPU(MBI
JelictBuTenpHbIe uKchaa. Apudmernueckue oOnepanud C  JICHCTBUTEIbHBIMU
1.7 yrcinaMu. [1puGmmkEHHbIC BRIYMCICHUS, TPABUIa OKPYTJICHUS, IPUKUJIKA U OIICHKa
pe3yJibTaTa BEIUUCICHUN
1.8 [IpeoGpasoBaHue BHIpaXKEHUI
1.9 KommuiekcHble uncia
2 VYpaBHEHHUSI U HEPABEHCTBA
2.1 Llenbie 1 1poOHO-paliMOHATBHBIE YPABHEHHS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 TpuroHomerpruyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyeckrue ypaBHEeHUS
2.5 [Tenbie u ApoOHO-paLIMOHAIbHBIE HEPAaBEHCTBA
2.6 HppanuoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudmMuyecKue HepaBeHCTBa
2.8 TpuroHomerprueckue HepaBeHCTBA
2.9 CHcTeMBI U COBOKYITHOCTH YPaBHEHHUIT U HEPABCHCTB
2.10 VYpaBHEeHHUs, HEPABEHCTBA M CUCTEMBI C TapaMeTpamMHu
2.11 Marpuiia cucTeMbl JIMHEHHBIX ypaBHEHHA. ONpeeInTellb MaTPHIIBI
3 OyHKIIUY U TpapuKu
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OyHkims, crnocodsl 3amanus ¢yHkuuu. ['paduk Qyaknwu. B3zaumHO oOpaTHBIC

31 ¢ynkuu. Yérapie 1 HeuéTHBIC QyHKIUU. [lepuoandeckue GyHKIUHA
Ob6nacTp ompeneneHus M MHOXKECTBO 3HaueHU ¢ynkuuu. Hymu dynkuumn.
39 [IpomexxyTku  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (YHKIIHH.
' MaxkcumyMbl U MUHHMYMBI GyHkuuu. HauOosbliee M HauMeHbIIee 3Ha4YCHHE
(GYHKIIMM HA TPOMEXKYTKE
33 CrenenHass (QyHKUMsS € HaTypaJbHbIM M LeJIbIM Toka3areieM. EE cBoiictBa u
' rpacuk. CBoiicTBa U rpaduK KOpHS N-0i CTENEHH
3.4 Tpuronomerpuyueckue QyHKIHH, UX CBOWCTBA U rpauKu
3.5 ITokazaTenbHas u norapupmudeckas GyHKIMH, UX CBONCTBA U IpapUKu
36 Touku paspeiBa. AcuMnTOTHl TpadukoB GyHkumid. CBoiicTBa  (YHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/JaHUS MTOCIIEI0BATEIbHOCTEH
3.8 ApudmeTrueckas U reomeTpudeckas nporpeccuu. @opmyJia C0KHbBIX IPOLIEHTOB
4 Hauana maremaTtnueckoro aHanmsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoaHbIC 2JIEMEHTAPHBIX (YHKIIUH
[IpumeHeHue MpPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIHH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxieHrne HauOoJbIIero 1 HauMEHbIIEro 3HaueHusl QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasHas. MuTerpa
5 MHoOXkecTBa U JIOTUKa
5.1 MHoxecTBO, onepaiuy HaJ MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 Teomerpust
7.1 durypsl Ha MJIOCKOCTU
7.2 IIpsiMbIe ¥ MIITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS
7.5 KoopauHats!l 1 BEKTOPBI
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka. ['eomerpust; 10 kmacc. yrimyonennoe ooyuenne Mepansik AT,
Homuposckuit [I.A., IlonsikoB B.M.; nox penakuuen [logonsckoro B.E.
OO611eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTebCKuid LIEHTP
«BEHTAHA-TPA®»; Axuinonepraoe odmiectBo «M3narensctBo «IIpocBemenne»
» Marematuka. ['eomerpust; 11 knacc. yrmyonennoe ooyuenue Mepznsik A.L.,
Homuposckuii [I.A., ITonsakos B.M.; nox peaakiueit [lononsckoro B.E.
OO0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTBIO M3/1aTebCKUil LIEHTP

«BEHTAHA-T'PA®»; Axunonepnoe obduiectBo «M3aarensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

Mepznsk A.I'., Homuposckuii [[.A., [TonsikoB B. M.; nox pex. [lononsckoro
B.E/Maremaruka: anredpa u Hayajaa MaTeMaTH4eCKoro aHajiu3a, FreOMeTpHs.
['eometpus (yriyOsennsiit ypoBens) 10 kimacc/«Poccuiickuii yaeOHUK.
Benranal pad». Axunoneproe obuiectBo «M3narensctBo «IIpocBemnieHuer
2) 1) Mepansak A.T'., Homuposckuit JI.A., [lonsaxos B. M.; mox pen.
[lomonbckoro B.E/Maremaruka: ['eomerpus (yriryosieHHbII ypoBeHb) 11
knacc/«Poccuiickuii yueOnuk. Benrana-I'pad». AxkuinonepHoe oO111ecTBO

«3narenbcTBO «IIpocBemenue»
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HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1. http://school-collection.edu.ru/

2. buommoteka LIOK https://m.edsoo.ru/

3. BJIEKTUBHBIE KypChI 1O

matemaruke http://metodist.Ibz.ru/iumk/mathematics/ec.php

4. MUHTETpUPOBAHHBIE POEKTHI [0 MATEMATUKE U

uHpopmatuke http://metodist.lbz.ru/iumk/informatics/ec.php

5. Bcepoccuiickas oJMMIIMaa mKOJIbHUKOB M0

matemaruke http://old.math.rosolymp.ru/

6. Komiekuusi MHTEpaKTUBHBIX MYJIbTUMEANA-KOMIIOHEHTOB JIJIsl pabOThI HA
MHTEPAKTUBHOM A0cke «Maremartuka: crepeomerpus, 10-11 kmaccer nms
Windows» http://physicon.ru/courses/catalog/30/36/320/2637/

7. Metoanueckue Matepuaibl Kadeapbl TEOPHUH U METOJIUKH O0yUCHHS
matemarukd MIIT'Y http://www.mpgu.edu/abitur/mat.htm

8. Meronuueckue Marepuaibl KaQeapsl MPUKIAIHON MaTeMaTUKH
dakynbTeTa HHPOPMALIMOHHBIX TEXHOJOTUH MOCKOBCKOIO FTOPOACKOT0

IICUXOJIOIO-IICAArOrit4CCKOro YHuBCpCuTeCTa
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(MI'TIITY) http://www.mgppu.ru/education/high/fit/index.php
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