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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaeT BO3MOKHOCTh U3yU€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'yMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOTMYECKOe  MbllIieHHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JO0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELIEHUH T'€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUIAaTb U ONPOBEpPraTb THUIIOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nYecKux 3aaad.

Llens ocBoeHust mporpaMMmel yueOHoro kypca «I'eomerpus» Ha yriyOnéHHOM
YpOBHE — pa3BUTHE WHIWBHIYAIbHBIX CHOCOOHOCTEH OOydYarolmuxcsi Mpu
U3YYeHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIOJIb30BaHUs  Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEHTHOTO MPOo(dheCcCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATHKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca IE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIpsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIEr0 MUPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opMupoBaHue  yMEHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJIapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

(GopMupoBaHuE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOIDAHHMKM M TeJla BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHE
MOJIENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IOCTPOCHHS
MaTeMaTHYECKUX TeOopHid, (popMHpoBaHME MOHMMAHUSA POJU AKCHOMATUKH TpU
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTeIbCTB M AJTOPUTMOB
pelIeHMsl, YMEHHUSI UX HPHUMEHSITh, IPOBOJAUTH JOKA3aTENIbHBIE PAaCCyKIEHUS B
XOJI€ pelIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTM  JOKAa3aTeIbCTB  IpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHoCTe 00yJaromuxcs, Mo3HaBaTEILHOW aKTUBHOCTH, UCCIIEIOBATENbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dopmupoBanue (YHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HCHHBIX CUTYAlMSIX W MPHU U3YYCHUHU IPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WUHTEPIIPETAIIUU TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICPXKATEIBHBIMH JTUHUSAMU ydeOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBusaroTca: «lIpsgMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BHKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEIICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSA KO BCEM COJEpPKaTEIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMHM  pachpelensieTcss He  TOJBKO  TI0
coJiepKaTesIbHbIM JIMHUSIM, HO | 10 rogam oOyudenus. Coaepikanue oO0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHol padoueit
POrpaMMBbl, PACTPEICIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM 00 yJaromuecs
oOpamajuch  HEOJHOKPATHO. JTO  TMO3BOJSET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HaBBIKAMU TIOCIIEIOBATENILHO U MOCTYMATENBHO, C
COOJII0/IEHNEM MPUHITUIIA PEEMCTBEHHOCTH, a HOBbIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKHUX MPEJCTABICHUN 00YyYaronInuXcs, pacuiupsis U yriayomusis
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycmoBus s auddepeHnManud  00ydeHHUs, MOCTPOEHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEBHBIX MporpamMMm, oOecrneuuTh yriayOnEHHoe
M3y4YeHHE TEOMETPHH KaK COCTABJISIONEH yaeOHOTO penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBasi MPEEMCTBEHHOCTh MEXKITY
o0uM 1 podeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS ~ CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B IPOCTPAHCTBE: IEpEceKarolIrecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CKpelmBarommnxcs
npsiMbIX. [lapanienbHOCTh NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapaiebHbIe
psIMbIE€ B POCTPAHCTBE, MAPAIETbHOCTh TPEX MPSIMBIX, NAPAJIIEIIBHOCTD MPSIMOi
u 1uiockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, W300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusA. HM3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIBI C COHANPaBICHHBIMU CTOPOHAMHM, YTOJ
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaieiabHble
IUIOCKOCTH, CBOMCTBa napayIeIbHbIX IUIOCKOCTEH. [Ipocreiinue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
IOCTPOEHUE CEUEHUI.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMBbIE B
IPOCTPAHCTBE, NpsAMbIC MapajUlebHble U NEPIEHIUKYJApHbIE K MJIOCKOCTH,
OpU3HAK MEPHEeHAUKYIIPHOCTH NpPSIMOM U IUIOCKOCTH, TeopeMa O MpsMOi

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[leprieHaAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmuss  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, ABYIDAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JNBYIPAaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTIO YyTJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: N-yrosbHas
nmpu3Ma, IpsiMasi ¥ HaKJIOHHAS TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NOpsIMOYTOJIBHBIM — MapajuleNIeNUIIel MW €ro  CBOMCTBA.
Kpatwaiimime mnyth Ha TIOBEpXHOCTM MHOrOrpaHHHKa. Teopema Diinepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas mnupamuabel. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MPaBWIBHOM mupaMuibl. [IpaBuibHBIE MHOTOTPpAaHHUKH: MpaBUJIbHAS INpU3Ma U



[paBWIbHAs IHpaMUJa, IPAaBUIBHAS TPEYrojabHAs MNHUPAMUIA U IPABUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpPaBUWIBHBIX MHOTOIPAHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAAb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABWIBHOM MHUPaMHIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHTbl CUMMETPHM  IPABHJIBHBIX
MHOTrOrpaHHUKOB. CHMMETpuss B TPaBWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA NPaBUIbLHOMU
IAPaMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIC BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOKEHUSI BEKTOpa HA YHCIIO.
IlonsTHEe KOMILIaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM.  IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAUHATAMU BEKTOpa H
KOOpJAMHATaMU TOYEK. YTosll MexAy Bekropamu. CKalsIpHOE NPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpamueHus

[loHsTHS: MWIMHIpPUYECKAs TIOBEPXHOCTh, KOHWYECKAas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYEHHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlleHNs] Ha TUIOCKOCTU. Pa3BépTka nunuuApa u koHyca. CumMmerpus cepbl u
mapa.

O6béMm. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJIFHOTO TMapajuienenurnena u cieactsus u3 Heé. OObEM mpsMoil u
HAKJIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHUIbl 1 KoHyca. O0BEM IIapa u mapoBOro
CEerMeHTA.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unwuiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHSTHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaaAb chepbl U e€ yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONIAJEH MOBEPXHOCTEH
nono0HeIx Quryp. IlpeoOpazoBanue monobusi, romoreTus. PemieHue 3agady Ha
MJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIllCHUs: CCUCHUS IIJIUNHAPA
(mapayiieIbHO M MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TMapasuliesibHbIC
OCHOBAHUIO U TIPOXOJSAIINE Uepe3 BEPIIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUSI
CEUYECHMI: METOJI CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omepariuu  Haja BekTopamHu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWMCTBAa BEKTOPHOTO YMHOXEHHS. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3a/ay.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHHS M PaBEHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEHHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasl CUMMETpPHS, 3€pKalbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJBbTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSA» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPAXKIAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKOM MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUICKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHHUS, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKd U JEATEIbHOCTBIO YYEHOIrO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCYKICHHUH, BOCTIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTH4YeCKWE 3HAHHUS B
HWHTEpEcax 3I0POBOT0 U 0e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCHUPOBAHHBIM PEKHUM 3aHATUU H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0Us, HUHTEpeC K
paznuuHbiM  chepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaITpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJTHOM M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE TIOCTYMKOB U OIEHKU HX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHKW, T[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eATeIbHOCTH, JTaroB €&
Pa3BUTHS ¥ 3HAYUMOCTH JUISI PAa3BUTHS [HUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCICIOBATEIBCKYIO JIESITCIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN NMpU3HAK KiacCU(]UKaIUH,
OCHOBaHUS JIJIsi 0000IEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPEeOoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, CIMHIUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONCHUIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CHOCOO pemieHust ydyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BbIJCICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresbckue 1eicTBUS:



UCII0JIB30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULINMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, IBICHUSMHU, MTPOLIECCAMH;

CaMOCTOSITETLHO (OPMYJIIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TakKe BbLABUIATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH A€QUIMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIUIO U3 UCTOYHUKOB PA3JIMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH MHPOPMAIMIO PA3TUYHBIX BHJIOB U
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATh HaAEKHOCTh uHpopMauu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBbIe YHHMBepPCaJIbHbIE YUeOHbIE 1eHCTBHS

OO0menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeJIIMHA OOIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pECHHUS B
YCTHBIX U MHUCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJYUYCHHBIN PE3yJbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3JWyd€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PaKCHHUSI;

MIPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OPMAT BBICTYIUICHUS C YYETOM 3amad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEUCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJETh
criocobamMu caMONPOBEPKH, CAaMOKOHTPOJISL Tpoliecca U pe3yibrara perieHus
MaTE€MaTUYE€CKOU 3a/1a4H;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUH 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IIEJIM U YCIOBUSIM, OOBSICHSATH PUYHUHBI
JOCTHXKEHUSI WM HEJAOCTHXKCHUSI PE3yJbTaTOB JICSATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHUMATh U HCIIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBUYaJTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpeaeiiarh
BUIBl PAa0OT, JOTOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMB» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMAaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaroniuiicss HAy9uTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIONOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIYy MPSAMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pAacrmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajyiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH, BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBSI3aHHBIMH C CEUYECHHUEM
MHOTOI'PaHHUKOB MJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (DUTYP HA IMIIOCKOCTh, BBINOIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHSTH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpuU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUH
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJI BEKTOPAMU;

e pewmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOMbI
IpU PEUICHUHA MAaTEeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJICKaTh, MNPEOOPa30BbIBATH U MHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

e TMPUMEHSATH TIOJIYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAIbHBbIE CUTyallud, MPUMEHSITh W3yUYECHHBIC MOHITUS B
mpolecce IMOHMCKa pEHIeHHs MaTeMaTH4ecKd ChOopMyTHpPOBaHHOMN
npo0JIeMBl, MOJETUPOBATh PEATbHBIC CUTyallMH Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJb30BAHHMEM I€OMETPUUYECKHUX
MOHSITHA W TEOpPEM, ammapaTta anreOphl, pemath MPAKTHYECKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJTUYUH;

e UMETh MPEJCTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LMJIUHIPUYECKOM,
KOHUYECKOM U Cc(hEepuyecKoil MOBEPXHOCTSIMHU, OOBIACHITH CIOCOOBI
MOJTYYCHHUS;

OTEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallleHUs: IIUITUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHApP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCcU(ULIHUPOBATh B3AMMHOE PAcIoyioKeHUe c(hephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJl BpaIlllCHHUS,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOIPaHHUK, BIHCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
ITOJTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeX,U U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYpP: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HH(POPMAIIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPANHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HAa BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUA OT TOYKH 10 IJIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TOHATHSIMH, CBSI3aHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jl BpalleHUs MIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IIPU TTOBOPOTE BOKPYT MPSIMOM, MpeoOpa30BaHus M0100us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHHUsI KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPLUINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl IOCTPOEHHUS CEUEHUW: METOJ CIEJOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMEeTpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJArarolliuX HECKOJbKO IIAaroB pELICHUs, €CJIM YCJIOBUA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  [OJYYCHHbIE  3HAHUSA  HAa  [PAKTUKE:  CPaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYECHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B  IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peaIbHbIE CHUTYallMd Ha S3bIKE T'€OMETPUM, HCCIENOBATH MOCTPOCHHBIC
MOJIEJIM C HCHOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH H TEOPEM,
ammapara anreOpbl, pemiaTh MPaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJICTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T'E€OMETPUU Kak
COCTaBHOM YacTH (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue NpsiIMbIX B 6 1
MPOCTPAHCTBE
3 [MTapannenbHOCTh MPSMBIX | ITIOCKOCTEH B 3
MPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIE U CUCTEMaTH3AIHS 5 5
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoanuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTudeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBuKeHus 5) 1
7 [ToBTOpEHwME, O606H1€HI:IG u 17 5
cUCTeMaTH3aIlus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kox .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBePsSIEMOro .
00pa30BaTeIbHON MPOrpaMMbI CpPeIHEr0 00Iero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHATHAMU: TOUKA, MPAMast, IIIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CICJCTBHS W3 HHUX IMPHU PEIICHUU
' reOMETPHUYECKHUX 3312
73 OnepupoBaTh MOHATHSIMH: TMAPAJUICTLHOCTh U MEPICHIUKYISPHOCTH
' NPSMBIX U IJIOCKOCTEH
74 KrnaccuduimpoBare B3aUMHOE PACIIOJIOKCHHUE TPSMBIX M IUIOCKOCTCH B
' POCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA yroJ, TpPaHU JBYIPAHHOTO YrJa,
7.5 pebpo IBYrpaHHOrO yria, JUHEHHBIN yroa JBYTpaHHOTO yria, IpaycHas
Mepa JIBYTpaHHOTO yria
76 OnepupoBaTh TOHSTHSIMH: MHOTOT'PAHHUK, BBITYKJIBIH W HEBBITYKIIBIHA
' MHOTOTPaHHUK, AJIEMEHThI MHOTOTPAaHHUKA, MPABUJILHBI MHOTOTPAaHHHUK
77 Pacmo3naBath OCHOBHBIC BHBI MHOTOTPAHHHUKOB (NMpaMuia, MpHU3Ma,
' MPSIMOYTOJIFHBIN MMapajuiesienurIie1, Kyo)
KnaccudumupoBaT ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHHWS  JJIA
7.8 Kiaccuukanuu (BBITYKJIbIC U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPAaBHIIbHBIC
MHOTOT'PAaHHUKH, TIPSAMBIC U HAKJIOHHBIE TIPU3MBI, ITapajlICICITUTIC b )
7.9 OnepupoBaTh MOHATHAMU: CEKYIIasl TUIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIMIIBI IOCTPOCHHUS CEYECHUH MHOTOTPAaHHUKOB, MCIIOJIB3YS
' METOJ] CIIEI0B
CTtpouTh ceueHHUs MHOTOIPAHHMKOB METOJOM CJICIOB, BBIIOJIHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BU/I CBEPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HaXOXKJACHHE T'€OMETPUUYECKUX BEIMYWH 1O oOpasiam
WIM aIropuT™MaM, IPUMEHSS H3BECTHBIE aAHAJIMTHYECKHUE METOJbI IpHU
7.12 pelIeHNH CTaHJAPTHBIX MaTEeMaTHYeCKUX 3aJad Ha  BBIYHCICHUE
paccTOSHUN MEXIy ABYMS TOYKaMHU, OT TOYKH IO TPSIMON, OT TOYKHJIO
TUTOCKOCTH, MEXIY CKPEIIUBAIOIIUMUCS TPSIMBIMU
Pematp 3amaun Ha HaXOXKJIEHUE T€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WIM aNTOpUTMaM, MPHUMEHsS HW3BECTHbIE AHAIUTUYECKHE METOJbl MpH
7.13 pEelIeHUH CTaHJAPTHBIX MaTEMaTHYECKHUX 3a7ad Ha BBIYUCIICHHE YTIIOB
MEXAY CKPEIIUBAIOIIUMUCSA TPSIMBIMU, MEXIY MPSMON M TIIOCKOCTBHIO,
MEXIY TUIOCKOCTSIMH, TBYTPAHHBIX YTJIOB
714 Boruncnsate 00bEMBI U MJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

nnpaMI/ma) C NPUMCHCHHUEM (I)OpMy.TI, BBIUUCIIATE COOTHOUICHHUA MCKAY




TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMH MOJIOOHBIX MHOTOTPaHHUKOB

OnepupoBaTh NOHATUSAMU: CUMMETPUS B NPOCTPAHCTBE, LEHTP, OCb U

715 IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U IIOCKOCTh CHMMETPUU (PUTYPBI
N3Bnekarb, mpeoOpa3oBbIBaTE W HHTEPIPETUPOBATH WHEPOPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Qurypax, TMPEICTaBICHHYI0 Ha
gepTekax U pUCYHKaX
[IpumeHsaTh TeoMeTpUYecKue (GaKThl IS PEIICHHS CTEPEOMETPUUCCKHX
7.17 3a7a4, MPEINOJJaramllinX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBHS
IPUMCHCHHUS 33JIaHbI B SIBHOU (opme
718 [IpuMeHAT mpocCTEHIIME MNPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
' KOMMYHHKAITHOHHBIE CHCTEMBI ITPU PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4
719 [IpuBOIUTE TpPUMEPHl MaTEMaTHYECCKHX 3aKOHOMEPHOCTEH B TIPHUPOJIE U
' JKU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHSTh MONyYCHHBIC 3HAHUS HA MPAKTUKE: aHAIM3HPOBATH pEabHBIC
CUTYaIlU! ¥ MPUMEHATh W3yYeHHBIC TTOHITHS B MPOIECCe TIONCKA PEIICHUs
MaTeMaTHIeCKH CPOPMYTUPOBAHHON MPOOIIEMBI, MOJICIIMPOBATh peabHBIC
7.20 CUTYyaIliu Ha SI3bIKE TEOMETPUH, HCCJIECI0BATh IOCTPOCHHBIC MOJETH C
WCIIOJIb30BaHUEM T€OMETPHUYECKUX MOHATHN W TEOpeM, armapaTa ajareOpsl,
pemiatb ~ MpakTUYeCKHWe  3aJauyd,  CBSI3aHHBbIE C  HaxXOXICHHEM
F€OMETPUYECKUX BEJIUYUH
11 KUIIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero o01ero o0pa3oBaHusi
pe3yJibTara
6 I'eomeTpust
OnepupoBaTh MOHATHAMH: UUIMHIPUYECKas MOBEPXHOCTb, OOpa3yroliue
6.1 WIMHIPUYECKON TOBEPXHOCTH, IWIMHAP, KOHUYECKAs IOBEPXHOCTH,
o0pa3yrolire KOHHYeCKO MOBEPXHOCTH, KOHYC, chepruueckasi IOBEpPXHOCTh
6.2 Pacnio3znaBatk Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATD CIIOCOOBI MOJTYYSHHS TEJl BpaIlleHUsI
6.4 KinaccudumupoBaTs B3aMMHOE pacroiokeHue cepbl U II0CKOCTH
OnepupoBaTh MOHSATUSMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
6.5 CerMEHTa, IIapOBOM CIIOM, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Boruncnate 00BbEMBI M TUIOMIAAM TIOBEPXHOCTEH Tel  BpalleHHS,
' T€OMETPHUECKUX TeJl C MpUMEHeHHeM (popmy
OnepupoBaTh TMOHATHSIMH: MHOTOTPAaHHHUK, BIHCAHHBIH B cdhepy u
6.7 OTIMCaHHBIN OKOJIO cdephl, chepa, BIUCaHHAS B MHOTOTPAHHUK HIIA TEIO
BpaIICHUS
6.8 BbIYHCHATh COOTHOIIEHUST MEXTy TUIOMIAASIMK TTOBEPXHOCTEH M 00bEMaMu

HOIOOHBIX Tel




6.9

N3o00paxkats u3ydaemble (GUTYpHl OT PYKH M C TNPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BbinosHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTYpP: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalICHUs

6.11

W3BnekaTh, WHTEPHPETHPOBATH M MPEeoOpa3oBBIBaTh HH(MOPMAIHIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTypaxX, TPEACTaBICHHYIO Ha
YEepTE)KaX U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (GaxThl Uil PEIICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MNPEINOJIATaloIINX HECKOJBKO IIAaroB pEIICHUsS, €CINU YCIOBHS
MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHH CIIOXKCHUSA BeKTOpOB, BBIYUTAHUSA BCKTOpOB nu
YMHO)KGHI/ISI BeKTOpa Ha 4Yucjio, 06’[)$ICH$[TB, KaKuMHu CBOfICTBZlMI/I OHHU
oOmamaroT

6.15

[IpumensTh NpaBuiIoO Napasuieenune1a Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh TOHATHIMH: JI€KApPTOBBl KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIYyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTroJl
MEeXAYy BEKTOpaMH, CKaJspHOE MPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHBIE U
KOMILJITaHApHbIE BEKTOPBI

6.17

Haxomuth cymMmy BEKTOpPOB W MpPOM3BEICHHE BEKTOpa Ha YHCIO, YIroj
MEeXAYy BEKTOpaMH, CKaJsIpHOE TMPOU3BEACHUE, PACKIIAAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTEME KOOpAMUHAT

6.19

Pemate HpOCTCfII.HPIC TCOMETPUUCCKUE 3aJa4d Ha IMPUMCEHECHUC BEKTOPHO-
KOOPAWHATHOT'O MCTOAA

6.20

Pemate 3aJa4d Ha J0Kas3aTeJIbCTBO MAaTEMATHYCCKHX OTHOIIICHUH U
HaX0XACHUEC T'COMETPUUYCCKUX BECIWYHH I10 06pa3uaM Wik aJiropurMam,
IIPUMCHA HU3BCCTHBIC MCTOAbI IIpu pCIICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKUX 3a1a4

6.21

[IpumensaTs mpocTeiiline MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUYECKUX 3314

6.22

HpI/IBOI[I/ITL INpUMEPbI MATCMATHYCCKHUX SaKOHOMCpHOCTeﬁ B IIpUpPOAC U
JKU3HH, paCIlO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HA MPAKTHUKE: AHAIMU3UPOBATL PCAJIBHBIC
CUTyalluu U IIPUMCHSATb U3YUCHHBIC IIOHATUA B IPOLCCCE IMMOUCKA PCHICHUA
MAaTCMAaTHYCCKH C(bOpMy.]IHpOBB.HHOfI HpO6HCMBI, MOICIUPOBATH PCAJIbHBIC
CUTyallul Ha A3bIKC TCOMCETpHUU, HUCCIICAOBATH IMOCTPOCHHBIC MOICIU C
HCIIOJIb30BAHUEM TCOMETPHUICCKUX MOHITUN U TCOpPCM, allrapara am“e6p51,
peuiaTtb MPaKTUYCCKUC 3aJga4u, CBA3aHHBIC C HaxX0XJICHHUEM
TCOMETPUUCCKUX BCININH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[onsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnosioskeHre NpsMBIX B IPOCTPAHCTBE: MepeCceKaroIecs, napauieabHble
n  CKPCHIMBAIOIIUECCA  IPAMBIC. HapaJ'IJ'IGJ'II)HOCTI) OpsAMBIX U MIIOCKOCTEH B
IIPOCTPAHCTBE: MapaJUICIbHBIE IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
MIpsAMBIX, MNapaJUICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOpPOHAMH, YTOJ MEXJy TpPsIMBIMU B TpocTpaHCTBE. [lapamienbHOCTh TUIOCKOCTEH:
MapajiebHble IIJIOCKOCTH, CBOMCTBa NapaUIeNIbHBIX IIOCKocTel. I[Ipocteimue
MPOCTPAHCTBEHHBIE (UTYPHI HA TIUIOCKOCTH: TETpadAp, KyO, mapasuieNenuren,
MOCTPOEHUE CEUCHUI

7.3

HepHeHHI/IKy.]'IﬂpHOCTB pr[MOfI N TUIOCKOCTU: TMEPNCHAUKYIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, MPSAMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEPIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TE€OpEMa O MPAMOM MEPIEHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY NPSMOU U MJIOCKOCTBIO, JBYTPAHHBIN
yroJi, JIMHEHHBIA YroJ ABYrpaHHOro yria. [lepneHaukynsp v HaKJIOHHBIE: PAacCCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 710 TUIOCKOCTH, MPOeKIusl pUrypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHANKYIIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHIUKYIIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yrosjbHas
pu3Ma, I'paHM U OCHOBaHMs MPU3MBbI, NpsMas M HAKIOHHAs HpPU3MbI, OOKOBas MU
I0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsSMOYyroibHbIN napaiesenunes u
ero cpoiicra. Ilupammpa: N-yronbHas nupamujia, I'paHd U OCHOBAHUE MHUPAMUIbI,
O0oKOBasi M NOJHAs MOBEPXHOCTb MUPAMUJbI, NpaBUJIbHAs M yceYEHHAs NMHUpaMMJa.
OneMeHThl MNpu3Mbl M nOUpamuibl. [IpaBWiibHBIE MHOTOIPAaHHUKH: IOHSATHE
[IPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWJIbHAs MpU3Ma M IpaBWIbHAs NUPaMHJA,
MpaBUIIbHAS TPEYroJbHAs MUpPaMKJIa U MPaBUIIbHBIA TeTpasap, Kyo. [Ipencrasienue o
IIPaBWJIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, HOAEKa’aAp U ukocadapyrue CeueHus
MPU3MBI M TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIBHO TOYKH, pr[MOfI, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B NnupamMuzax, HapaJuieJCnmIeaax, MMpaBHUJIbHBIX
MHOT'OTrpaHHUKax

7.6

Breruricnenue 951eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lmomans
OOKOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMON MTPU3MBI, TUIOIIA/lb OCHOBAHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTHU MpsMOit pu3Mel. [Lnomaas 60k0BOI MOBEPXHOCTH U




IIOBEPXHOCTH IPABWIBHOW NUPaMHUBI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEX/Y IUIOMIAIIMHU MOBEPXHOCTEH,
00BpEMaMHU IO OOHBIX TET

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolue MUINHIAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUSA H OOKOBasg MMOBEPXHOCTD,
o0Opasyroias 1 0Ch, TUIONIAAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konnueckast moBepxHOCTb, 00pa3yronie KOHNYECKOW MOBEPXHOCTH, OCh U BEpILIMHA
KOHHYECKOM ToBepXHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroomas U OcCh,
MJI01aah OOKOBOW M TOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: 0Opasyroomue Hu
BBICOTA, OCHOBAHUA U OoKoBas IMOBEPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIAlb MOBEPXHOCTH cdephl. BianmHuoe
pacnofio)keHue cepsl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KomMOunarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, ONTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAs] B MHOTOI'PaHHUK, WM TEJIO BpallleHUs

6.6

[Tonatue 06 oO6nEme. OcHoBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapajuieNienunena u cieAcTBus u3 He€. O0bEM HMIIMHIpA, KOHYCA.
O06bEM 11apa u wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXAY IIOMIASIMHU TTOBEPXHOCTEH,
00BEMaMHU ITIOJOOHBIX TEN

6.8

Ceuennst nmnuHapa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPIHUHY), CEUCHHUs [1apa

6.9

Bektop Ha muockocth ¥ B npocTpaHCTBE. CIIO)KEHHE W BBIUNTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno nmapamienenumnena. Pemenue 3aaa4, CBI3aHHbBIX C IPUMEHEHUEM
MIpaBUII JCHUCTBUN C BEKTOpaMU

6.10

HpﬂMOYTOJILHaSI CUCTCMa KOOpAMHAT B IIPOCTPAHCTBE. KOOpI[I/IHaTBI BCKTOpA.
HpOCTeI‘/’H_HI/Ie 3alaunu B KOOpAWHATax. Yron MCXKAY BCKTOpaMHu. CKaJ'IHpHOC
MPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCEXKAY HNpAMBIMU W IINIOCKOCTSAMMU.
KOOpI[HHaTHO-BeKTOpHLIﬁ MCTOI ITPH PCIICHUU I'COMCTPUUICCKHUX 3alaY




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsSIEMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero od1Iero
o0pa3zoBaHus

Brnagenne MeromaMu JIOKa3aTENbCTB, AJITOPUTMAMH pEIICHHS 3aJ1ad;
yMeHHE (QOpPMYIUPOBATH M ONEPUPOBATh MOHATUSMHU: OIpENEICHUE,
aKCHOMa, TeopeMa, CIIJCTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIEHUE, NMPUBOAUTH MIPUMEPHl U
KOHTPHOPUMEPLI, HCIOJB30BaTb MCTO/ MaTeMaTHIECKOU HWHIAYKIUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXIACHUS IPHU PCUHICHUHN 3a1a4, OLICHNBATh
JOTUYECKYI0  MPaBWIBHOCTh  PACCY)KJCHUH; YMEHHE OIEpUpPOBATH
MOHATUSAMHU: MHOXECTBO, TIOJMHOXKECTBO, ONEpAIMH HaJl MHOXKECTBAMHU;
YMEHHE  WCIIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI W NPU PEIICHUU 3a]ad, B TOM
qHCcIIe U3 APYTHX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH IMOHITUSIMU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH;, YMEHHE 3a7aBaTh
¥ OIMHUCHIBATH Tpadbl pa3IUYHBIMUA CHIOCOOAMU; HCIOJIL30BaTh rpadbl mMpH

PEIICHNH 3aJa4

VYmenune ONCpUpOBaTh IOHATHUAMU: HATYPAJIbHOC 4YHUCIIO, LEJI0C 4YHCIIO,
CTCIICHb C LECJIbIM IIOKa3aTCJIeM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb C
palliOHAJIbHBIM IIOKA3aTCJICM, CTCIICHDL C JIeHCTBUTEIILHBIM IIOKa3aTcJIEM,
norapn(bM qucia, CHHYC, KOCHUHYC W TaHI'CHC IPOU3BOJIBHOI'O 4YHCIJIA,
OCTaTOK II0 MOAYJII, paluOHAJIBHOC YHUCIIO0, HPpPAUOHAJIBHOC YHCIIO,
MHOJXCECTBAa HATYPAJIbHBIX, MNCJIbIX, PALNUOHAJIBbHBIX, JIEMCTBUTEIIHLHBIX
YUCCII; YMCHHEC UCIIOJIb30BATh ITPU3HAKU NCIIUMOCTH, HaMMEHBIIHH O6IHI/II>'I
JACIUTCIIb W HAWMMCHBIICC 06111ee KpaTHOC, aJIr'OPUTM EBknunga npu
peHICHUN 3a4a4; 3HAKOMCTBO C PAa3JIMYHBIMH NMO3UIIHUOHHBIMU CHCTCMaMHU
CUHCJICHUA; YMCHHUC BBIITOJIHATH BBIYUCIICHUC 3HAYECHUH U Hp606pa30BaHI/I}I
BLIpa)KCHI/Iﬁ CO CTCICHAMH U J'IOl"apI/I(I)MaMI/I, HpCO6pa3OBaHI/IH ,Z[pO6HO-
palluOHAJIbHBIX BLIpa)I(CHHf/'I; YMCHUC ONICpUpPOBATH TIOHATHUAMMUN

IoCJICaA0OBAaTCIIbHOCTD, apI/I(I)MCTI/I‘{eCKa}I nporpeccusd, TreoMEeTpUICCKasd




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTPecCus;
YMEHME 3a/laBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHCIE C IOMOLIBIO
PEKYppPEHTHBIX (HOPMYJ; YMEHHE ONEPUPOBATH MOHATUAMHU: KOMILICKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amMcH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U aireOpanyeckas),; yMETb
IPOM3BOJIUTh ApU(PMETHUYECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
MIPUBOJIUTH MPUMEPHI HCIOIb30BaHUS KOMIUIEKCHBIX UHCEI; ONEPUPOBATh
NOHATHSAMM:  MaTpuna 2X2  u  3X3, omnpeienuTenb  MaTPHIbL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallOHAJbHbIE, HpPpALMOHAIbHbIE,
MOKa3aTeabHble, CTENEHHBIE, JOTrapupMUUYECKHe, TPUTOHOMETPUUECKUE
yYpaBHEHUS U HEpPaBEHCTBA, MX CHCTEMbl; YMEHHE OIEpPHUPOBATH
MOHATUSMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHMEe, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUI U HEPaBEHCTB, pPABHOCWIBHOCTh
ypaBHEHUHN, HEpPAaBEHCTB M CHUCTEM; YyMEHHE peulaTb ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMbl C TMOMOLIBIO pa3IMYHBIX NPHUEMOB; peIIaTh
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBl C IapaMeTpoOM; HPHUMEHSAThH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs DPELICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HayKu U peaibHON )KU3HU

YMenue omnepupoBaTh MNOHATHSIMH: (GYHKUIHSA, YETHOCTh (DYHKIUH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMM, 3KCTpeMyM (QYHKIMM, HauOoOJIblIee W HaWMEHbLIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HEeTpepbIiBHAs (YHKIIHS, aCHMOTOTHI rpaduka
(GbyHKIMM, TiepBas W BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(u3nueckuif CMBICT TPOU3BOAHOM, IEpPBOOOpa3Has, OIpeIeIEHHbIN
UHTETpall; YMEHHE HAXOAWTh AaCHUMMTOTHI rpaduka (YHKIHH; yMEHHE
BBIUUCIIATh  MPOU3BOJAHBIE  CYMMBbI, TMPOW3BEACHUS, YAaCTHOTO H
KOMIO3UIMK (DYHKIIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOW K rpaduky
(GyHKIMHM; YMEHUE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME WCIOJIb30BaTh MPOU3BOJAHYIO JUIsI HCCIeAOBaHUA (DYHKIUH,
HaXOJWTh HaWOONbIIME W HAUMEHbIINE 3HaueHUs (YHKIUN; CTPOUTH
rpauky MHOTOYJIEHOB C HMCIOJB30BAaHHWEM armapara MaTeMaTHUeCKOTO
aHallM3a; TPUMEHATh TMPOU3BOAHYIO [UIS HAXOXKACHUS HAUITYYIIETO
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh ILIOIIaAn H 00BEMBI (bI/Ipr C IIOMOIIIBIO




HUHTCTpalia; NpUBOAUTH HNPUMCPbBI MATECMATUYCCKOr0O MOJCIHMPOBAHUA C

noMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKOMA, JTuHeWHas QYHKIUS, KBagpaTHdHas (QyHKIHS,
panmoHanbHas (GYHKOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYEecKHe (YHKIWHU, TOKa3aTelbHas W
naorapupmuueckas (QYHKIUH; YMEHHE CTPOUTh TpapuKd H3y4EHHBIX
GyHKIME,  BBIMONHATH  mpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
WCTIONH30BaTh TPAQUKH I W3YUEHHs MPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad W3 APYruX YYeOHBIX NPEJIMETOB M 33734 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHUMOCTH MEXIy BEITHYHHAMH,
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUUN Ui pellieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemarh TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
MPOIICHTHI, JOJW W YacTH, Ha JABWXKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIyT, HaJOTH, 3aa4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKEHHS, YpaBHEHMs, HEpAaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEIO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh PE3YyIbTaTOB, YMEHHE MOJEIHPOBAThH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEMaTHKH; COCTABJISTh BBIPAKECHHUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33]]a4H, UCCIEI0BATh
IOCTPOCHHBIE ~ MOJENW C  HCIOJb30BAHUEM ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSAMU: CpelHee apu(MeTHuyecKoe, MeauaHa,
HauOoJIbllIee U HAaUMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEPCHs, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(bOpPMAIIMIO, MIPEICTABICHHYIO B TaONMIIAX, HA AUarpaMMax, rpapukax,
OTPAXKAIOIILYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBJICHUH; MPEICTaBIATh
uHGOPMAIIMI0O C TIOMONIIBI0 TaOMUIl MW JAuMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHBIe, B TOM YHCJIE C MpPUMEHEHUEM TrpapuuecKux
METOJIOB H AJIEKTPOHHBIX CPENICTB; TpaduYecKu MCCIeA0BaTh COBMECTHbBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHEHOMN perpeccun

YMeHue OmnepupoBaTh MOHATUAMHU: CIy4alHBIA OIBIT U CIydalHOE

COGLITI/IC, BCPOATHOCTDH CHy‘I&ﬁHOF (8} COGBITI/IH; YMCHHE BBIYHUCIATH




BEPOATHOCTh C HCIIOJIB30BAaHUEM TpapHUUECKHMX METO/I0B; MPHUMEHSTh
(GopMyNBl CIOXKEHUS W YMHOXXCHHUS BEpOSATHOCTEH, (HOpMYITy MOJHOM
BepoATHOCTH, Gopmyny bepHymu, komOuHaTOpHBIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIIEPHPOBATH
NOHATUSIMH:  CITy4ailHas BEJIMYMHA, paclpesieliecHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JWUCHEPCUs W CTAaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (YHKIUU  paACHpENeieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeAeiIeHuil; yMeHne
WCTIOJIH30BaTh CBOWCTBA M3YYEHHBIX PACIIPEICICHAN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TPHUBOJIUTH TPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHITHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COUYETAHUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHSTH
KOMOHMHATOPHBIE (aKThl U PACCYXKACHUS Ul PEIICHUs 3a1ad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJIENb H

WHTEPIPETUPOBATH MOJTYUCHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIUUMHA YIJIa, IUIOCKUHA yroJl, IByrpaHHbIN
yroJ, TpEXTpaHHbIM Yroj, CKpeuuBaroluecs npsMble, NapauiedIbHOCTh U
HNEPIECHIUKYISAPHOCTh HPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroa MeXAy MpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMU,
paccTosiHHEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy MpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMU; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/1a4 u3y4eHHbIe (DaKThl U TEOPEMBbl INIAHUMETPUHU; YMEHUE OILEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTh MaTeMaTUYeCKUE
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX TMOHATUA M BEIUYHMH, DELIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n

10

YMeHue omepupoBaTh MOHATHUAMHU: IUIOMIAAL (GUIYpBl, 00BEM (QUIYpHI,
MHOTOI'PaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0O, mapajuienenunes, OpuU3Ma, NOUpamuaa, (urypa M IMOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHPAMUBI, MPHU3MBI, KOHyca, IMJIMHApA, 00BEM KyOa,
NPSIMOYTOJIBHOTO MapajuleienuIeaa, HUpaMUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHMs KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM OCHOBAHUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; yMEHUE CTPOUTH CEUCHHE
MHOTOT'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpAIlEHUsA, UX CEYEHUs, B TOM YHUCIIE C ITOMOILBIO 3JIEKTPOHHBIX CPEJACTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIMpeaeTCHIs] N3y4aeMbIX (HUTyYp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OTpOBEpraTh HWX; YMEHHE NPOBOAUTH Kiaccupukamuio ¢uryp 1o
pa3IUYHBIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHbIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  TPOCTPAHCTBE,
napayieIbHbI TIEPEeHOC, CUMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3zoBaHue M0A00Ms, TOJMOOHBIE (UTYpHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIB30BaTh T€OMETPHUYECKHE OTHOIICHHS TIPU
pelIeHNy 3aad; HaXOJWTh TEOMETPHUYECKHE BEJIMYWHBI (JTMHA, YTOJ,
I01aAb, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM, YMEHHE BBIYMCISATH T'C€OMETPUYECKUE BETMUYHHBI
(mmuHa, yrom, miomanas, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIOJIB3YS
W3y4YeHHbIE (OPMYIBl MU METOJbl, B TOM YHCIE: IUIOIIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00béM Kyoa,
OPSAMOYTOJbHOTO Mapajulelienuiena, NOUpaMUAbl, MPU3MBL, LUJIMHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (UTYD
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VYmenune OIICPpUPOBATH IOHATHUAMMU: IIPAMOYI'OJIbHasA CHUCTEMa KOOPpAWHAT,
BCKTOpP, KOOPpAWMHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CymMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpa Ha YHCIO, PAaA3JI0KCHHC BCKTOpa IIO 633H0y,
CKaJILIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUC, YI'OJI MCKAY
BCKTOpAaMHU; YMCHHUC HCIIOJIb30BATb BeKTOpHLIﬁ u KOOp,I[I/IHaTHHﬁ MCTO

UL pECIICHUA TCOMETPUYCCKUX 3a1a4 U 3aJila4 JPYTIuX y‘Ie6HLIX npeamMcTOB
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YMmenue BLI6I/IpaTI> MOAXOAAIINN METOM IS peuicHuA 3aaa4u; MIOHUMAaHUC
S3HAYMMOCTHU MATEMATUKHU B HU3YUYCHUU INPHUPOIAHBIX U O6H.ICCTB€HHBIX
ImponueccoB u HBHCHHﬁ; YMCHHE pacCllo3HaBATL IIPOABJICHHUC 3aKOHOB
MAaTEMaTUKH B UCKYCCTBC, YMCHUC NIPUBOAUTH NIPUMEPBI MATCMATHYCCKUX

OTKPBITUMA POCCUICKON U MUPOBON MaTeMaTUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
1.1 HatypayibHble u niensie urcia. [[pu3sHaky TeTMMOCTH TISITbIX THCEeT
12 Pammonaneupie  umcima. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, TMPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMH HATypaTbHOU CTEIICHH
14 Crenens ¢ 1ensIM nokasarenaeMm. CTeNeHb ¢ pallMOHaIbHBIM MoKa3areneM. CBolcTBa
' CTCTICHH
15 CuHyc, KOCHMHYC ¥ TAaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucia. JlecaTnaabie U HATYpaIbHBIC JOTapr(HMbI
JlelictButenbHple  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEIbLHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYMCICHUS, TPABUIIa OKPYIJICHUS, IPUKUKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbIe U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPAaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYMTHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbl TMHEWHBIX ypaBHeHHH. OnpeaenuTens MaTPHUILbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3ananust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heu€étHeie Gynkuuu. [lepuoanueckue GpyHKIHH
OOnacte ompeneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKnuu.
3.2 [IpoMexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompinee W HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHast (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3arereM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U TPaQUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CoiicTBa  (yHKIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTeTbHOCTH, CIIOCOOBI 33JaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 ApudmeTrueckas u reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hadana MmaTemMaTn4eckoro aHainmsa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHMA
[IpuMeHeHre TPOW3BOJHOW K HCCICAOBaHWIO (YHKIIMH HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMmbl. HaxoskneHne HanOoJbIIero U HauMEHBIETo 3HaYeHUs: QYHKIIUUA Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Murterpan
5 MHoxecTBa U JIOTUKA
5.1 MHO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepostHOCTh
6.3 KombOunatopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS
7.5 KoopanHaTsl 1 BEKTOPEI




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYAEHUKA

1. YueOnuku s 10 u 11 xmaccos.
2. TlocoOwmst i1st TOATOTOBKH K TOCYAAPCTBEHHOM aTTECTAIIMH IT0 MATEMAaTHKE 33 KypC
CpEeIaHEN MIKOJIBI.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. HopwmaruBubie mokymeHThl: DenepanpHasi pabouas mporpamMma CpeaHEero OoOIIero
00pa3zoBaHus IO MaTEMAaTHKE.

2. YueOnuku misg 10 u 11 xmaccos.

3. TlocoOwust myisi MOATOTOBKH K FOCYJapCTBEHHON aTTECTAIMH 110 MaTEMATHKE 3a KypC
CpeaHEN MIKOJIBI.

4. HayuHas, Hay4HO-TIONYJIsSIpHAsi, UCTOpUYECKasl IUTepaTypa.

5. CnpaBouHble nocoOus (3HIUKIONEANH, CIIOBAPH, CIIPABOUYHUKHU [0 MAaTEMAaTHKE U T.I1.).

6. Meronuveckue MOCOOUS TS yIUTEIIS.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

www.edu.ru (caiitt MOuH P®).

www.school.edu.ru (Poccuiickuii 001eodpazoBaTenbHbIN TOPTAN).

www.pedsovet.org (Bcepoccuiickuii UHTepHET-TIEICOBET)

www.fipi.ru (caiiT PeaepaabHOTO HHCTUTYTA MEIArOTMUECKUX U3MEPECHHI).

www.math.ru (MHTEepHET-TIOAIEPIKKA YIUTENCH MAaTEMATHKH ).

www.mccme.ru (caiiT MOCKOBCKOTO IIEHTpa HEMIPEPHIBHOTO MaTEMAaTHYECKOTO

oOpa3zoBaHus).

WWW.it-n.ru (ceTh TBOPYECKUX YUUTEIICH)

www.som.fsio.ru (cereBoe 00beTMHEHUE METOANCTOB)

http:// mat.1september.ru (caiiT razeTsl «MaremMaTuKa)

10. http:// festival.1september.ru (dhectuBanp negarorudeckux uueid « OTKPBITHIA YPOK»
(«ITepBoe ceHTAOPs»)).

11. www.eidos.ru/ gournal/content.htm (MuaTepHeT - )KypHan «Ha0cy).

12. www.exponenta.ru (00pa3oBaTeIbHbBIIl MATEMATUYCCKUI CAT).

13. kvant.mccme.ru (35eKTpOHHAsE Bepcus )kypHaiia «KBaHT.

14. www.math.ru/lib (snexrponnas maremaTuueckast OMOIHOTEKA).

15. http:/school.collection.informika.ru (eauHas KouteKus UOPOBLIX 00pa30BaATEIBHBIX
pecypcoB).

16. www.kokch.kts.ru (on-line TectupoBanwue 5-11 kmacchr).

17. http://teacher.fio.ru (menarorndeckas mactepckas, ypoku B IHTepHeTe u 1pyroe).

18. www.uic.ssu.samara.ru (ImyTeBouTeNb «B Mupe HayKu» AJisl IIKOJIbHUKOB).

19. http://mega.km.ru (Merasuuuxnonenus Kupunna u Medoaus).

20. https://siriusolymp.ru/ (caiit Cupuyc, BOILI).

21. http://www.rubricon.ru, http://www.encyclopedia.ru (cailTbl « JHIMKJIOTETUID).
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