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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00eCIeYMBaeT BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB T'yMAaHHUTAPHOI'O ILMKJIA.
[lockonbKy  JorMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELIEHUH T'€OMETPUYECKUX
3aJa4, YMEHHME BBIABUIAaTb U ONPOBEpPraTb THUIIOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmMmel yueOHoro kypca «I'eomerpus» Ha yriyO0néHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEH OOydYarolmuxcsi Mpu
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopmaTtuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  MNPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEHITHOTO MPOo(deCcCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpRIMH 3aJauyaMu Kypca IE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pa3aeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(GopMupoBaHue  yMEHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATUSIMH O
IPOCTPAHCTBEHHBIX (UIYypaX U 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
MHpPE MHOTOIDAHHMKM M TeJla BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHYECKUX TeOopHid, (popMHpOoBaHME MOHMMAHUSA POJIU AKCHOMATUKH MpHU
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AITOPUTMOB
pelIeHMs, YMEHHUSI UX HPHUMEHITh, IPOBOJIUTH JOKA3aTENIbHBIE PACCYKIEHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTeIbCTB  IpHU



000CHOBaHMHM MaTEMATHICCKUX YTBEPKICHUN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTeM 00yYaromuXxcs, MO3HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CUTYAlMSIX W MPHU U3YYCHUHU IPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICPXKATEIBHBIMK JTUHUSAMU ydeOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBusaroTcsa: «lIpsAMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEIICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSA KO BCEM COZEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHol padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM OO0 yJaromuecs
oOpamaJiucb HEOJHOKPATHO. JTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TIOCIIEIOBATENILHO U MTOCTYMATENBHO, C
COOJII0/IEHUEM TPUHITUIIA PEEMCTBEHHOCTH, a HOBbIC 3HAHUA BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKHUX MPEJCTABICHUN 00YyYaronInXcs, pacuiupsis U yriayomuss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnManuu  00ydeHHUs,  MOCTPOEHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MporpamMMm, oOecrneuuTh yriayOnEHHOe
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

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



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

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

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CKpelmBarommxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MAPAIETbHOCTh TPEX MPSIMBIX, TAPAJIEIIBHOCTD MPSIMOi
u 1uockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbBIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusa. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIbI C COHANPaBICHHBIMU CTOPOHAMHM, YTOJ
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaiieiabHble
IUIOCKOCTH, CBOICTBa napayyieIbHbIX IUIOCKOCTEH. [Ipocreiinue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
HOCTPOEHUE CEUEHUIN.

[leprieHAUMKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, NpsAMbIC MapajUlebHble U NEPIEeHIUKYJSIpHbIE K MJIOCKOCTH,
OpU3HAK TMEPHEeHAUKYIIPHOCTH NPSIMOM U IUIOCKOCTH, TeopeMa O MpsMOi

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

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

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

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NOpsIMOYTOJIBHBIM — MapajuleNIeNUIlel MW €ro  CBOMCTBA.
Kpatwaiimime mnytm Ha TIOBEpXHOCTM MHOIOrpaHHHKa. Teopema Diinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MPaBWIBHOM mupaMuibl. [IpaBuibHBIE MHOTOTpaHHUKM: MpaBUJIbHAS INpU3Ma U



[IpaBWIbHAs IHpaMUJa, IPAaBUIBbHAS TPEYrojabHAs MNHUPAMUIA U IPABUIbHBIN
TeTpa’ap, KyO. IlpenactaBieHue o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MNPAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B TPaBWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsATHEe KOMILIAaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAUMHATAMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTrosll MexAy Bekropamu. CKalsIpHOE NPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: MOWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlleHHs Ha TUIOCKOCTU. Pa3BépTka nunuuApa u konyca. CumMmerpus cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIFHOTO TMapajuienenumnena u cieactsus u3 Heé. OO0BEM mpsMoil u
HAKJIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHUIbl U KoHyca. O0BEM IIapa u mapoBOro
CerMeHTA.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
MWIMHAP, OMHCAaHHAs OKojJo uwuiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHSTHE MHOTOTpaHHUKA,



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

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONIAJCH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue monobusi, romoreTus. PemieHue 3agady Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U MIPOXOJSAIINE Uepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haj BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXEHHS. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3aziay.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHHS M PaBEHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEICHHUS, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, PacCyKICHHMN, BOCTIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3I0POBOT0 U 0e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCUPOBAHHBIM PEKHUM 3aHATUN H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0Us, HUHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaTpaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COLMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, IJIAHUPOBAHHE TIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW eATeIbHOCTH, JTaroB €&
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN NMpPU3HAK KIacCU(]UKAIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CHOCOO pelieHust ydyeOHOU 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEeXAY 00bEKTaMU, IBICHUSIMHU, MTPOLIECCAMH;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TakKe BbLABUTATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH MHGOPMAIMIO PA3TUYHBIX BHJIOB U
dbopM mpeacTaBiIeHUS;

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

OLICHUBATh HaAEKHOCTh uH(popMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBbIe YHHMBepPCaJIbHbIE YUeOHbIe 1eHCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nayanora, oOHapyXMBaTh Pa3JWYd€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OPMAT BBICTYIUICHUS C YYETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEUCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJETh
crocobamMu caMONPOBEPKH, CAaMOKOHTPOJIS Tpoliecca U pe3yibrara perieHus
MaTE€MaTHYE€CKOU 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IIEJIM U YCIOBUSIM, OOBSICHSATh MPUYHUHBI
JOCTHXKEHUSI WM HEAOCTH)KCHUSI PE3yJbTaTOB JIESITEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U HCIIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBUYaJTbHOU
paboThl TMpU peHIeHWH YYeOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBAaTh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaroniuiicss HAy9uTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMATUUECKUX PACCYKIACHUH;

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

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJNOKECHHE MPSIMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

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

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;



e CBOOOJHO pAacrmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accupuKaIuu;

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

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

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

e BBIYHCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpHU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHUMMETpPUHU, IIEHTP, OCb M IIOCKOCTh CHUMMETPUH
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METO/bI
IpU PEUICHUA MAaTEeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJICKaTh, MNPEOOPa30BbIBATE U MHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAbHbIE CUTyallud, MPUMEHSITh W3yUYECHHBIC MOHITUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npo0JIeMBl, MOJETUPOBATh PEANbHBIC CUTyallMH Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHSTHA W TEOpPEM, ammaparta ainreOphl, pemath MPAKTHYECKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e UMETh MpPEJCTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LMJIUHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallCHUs: IIUIUHIPOM,
KOHYCOM, chepoit u mapom;

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

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJl BpaIllleHHUS,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHrss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOTHO OTIEPUPOBATH MOHATHUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HAa BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUUA OT TOYKH 10 IJIOCKOCTH, B
LEJI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATh TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa30BaHus 01001,
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlEHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl TOCTPOEHHUS CEUEHUW: METOJ CIEJOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJArarolliuX HECKOJbKO IIAaroB pELICHUs, €CJIM YCJIOBUSA
MIPUMEHEHMUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

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

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IPUMEHATh  TOJYYCHHbIE  3HAHUS  HAa  TPAKTUKE:  CPaBHUBATh,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peaIbHbIE CHUTYallMM Ha S3bIKE T'€OMETPUM, HCCIENOBATH MOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax pa3BUTHS T'e€OMETPUU Kak
COCTaBHOM YacTH (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MPOCTPAHCTBE
3 [MTapannenbHOCTh MPSMBIX | ITIOCKOCTEH B 3
MPOCTPAHCTBE
4 [eprieHANKYIAPHOCTH MPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
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 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KJIACC
Kona .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBePsSIEMOro .
00pa30oBaTeIbHON MPOrpaMMbI CpPeIHETr0 00IEero 00pa3oBaHusl
pe3yJbTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHATHAMU: TOUKA, MPAMAst, IIIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIICJCTBHS W3 HHUX IMPHU PEIICHUU
' reOMETPHYECKHUX 331
73 OnepupoBaTh MOHATHSIMH: TMAPAJUICTLHOCTh M MEPICHIUKYISPHOCTH
' HPSMBIX U IIOCKOCTEH
74 KnaccuduimpoBare B3aUMHOE PACIIOJIOKCHHE TPSMBIX M IUIOCKOCTCH B
' POCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYIPAHHBIA yroJl, TpaHW JBYIPAHHOTO yrJa,
7.5 pedpo IBYrpaHHOrO yria, JUHEHHBIN yroa JBYTpaHHOTO yria, TpajycHas
Mepa JIBYTPaHHOTO yria
76 OnepupoBaTh TOHSTHSIMH: MHOTOT'PAHHUK, BBITYKJIBIH W HEBBITYKIIBIHA
' MHOTOTPaHHUK, AJIEMEHThI MHOTOTPAaHHUKA, MPAaBUJILHBI MHOTOTPAaHHUK
77 Pacmo3naBath OCHOBHBIE BHUBI MHOTOTPAHHHUKOB (NMpamMuia, IpHU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienurIie 1, Kyo)
KnaccudumupoBat ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
7.8 Kjaccuukanuu (BBITYKJIbIC U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPAaBHIIbHBIC
MHOTOT'PAaHHUKH, TIPSAMBIC U HAKJIOHHBIE TIPU3MBI, ITapajlICICITUTIC B )
7.9 OnepupoBaTh MOHATHAMU: CEKYIIasl TUIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIIMIIBI IOCTPOCHHUS CEYCHUH MHOTOTPAaHHUKOB, MCIIOJIB3YS
' METOJ] CIIEI0B
CtpouTh ceueHHUsS MHOTOTPAHHMKOB METOJOM CJICJIOB, BBINOJIHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pemrate 3amaum Ha HaXOXKJACHHE T'€OMETPUUYECKUX BEIMYUH 1O oOpasiam
WIM aIropuT™MaM, TPUMEHSS H3BECTHHIE aHAJIMTHYECKUE METOJbI IpHU
7.12 pelIeHNH CTaHJAPTHBIX MaTEeMaTHYeCKUX 3aJad Ha  BBIYHCICHUE
paccTOSIHUN MEXIy ABYMS TOYKaMHU, OT TOYKH IO TPSIMON, OT TOYKHJIO
TUTOCKOCTH, MEXKIY CKPEIUBAIOIIUMUCS TPSIMBIMU
Pematp 3amaun Ha HaXOXKJIEHUE T€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WIM aNTOpUTMaM, MPHUMEHsS HM3BECTHbIE AHAIUTUYECKHE METOJbl MpH
7.13 pEelIeHUH CTaHJAPTHBIX MAaTEMaTHYeCKHUX 3a7ad Ha BBIYUCIICHHE YTIIOB
MEXAY CKPEIIUBAIOIIUMUCA MPSIMBIMU, MEXIY MPSMON M TIOCKOCTBHIO,
MEXAY TUIOCKOCTSIMH, TBYTPAHHBIX YTJIOB
714 Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

nnpaMI/ma) C NPUMCHCHHUEM (I)OpMy.TI, BBIUUCIIATE COOTHOUICHHUSA MCKIY




TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX 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
[IpumeHsTH TEOMETpUYeCKUEe (aKThI YIS PEIICHHS CTEPEOMETPUYCCKHX
7.17 3a7a4, MPEINOJaramllinX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBHS
PUMCHCHHUS 33JIaHbI B IBHOU (opme
718 [IpuMeHAT mpocCTEHIIME MNPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-
' KOMMYHHKAITUOHHBIE CHCTEMBI ITPU PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4
719 [IpuBOIUTE TPUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TIPHUPOJIE U
' JKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHSTh MOyYCHHBIC 3HAHUS HA MPAKTHKE: aHAM3HPOBATh peabHBIC
CUTYaIlU! ¥ MPUMEHATh W3yYeHHBIC TTOHITHS B MPOIECCe TIONCKA PEIICHUs
MaTeMaTHIeCKH CPOPMYTUPOBAHHON MPOOIIEMBI, MOJICIIMPOBATh peabHBIC
7.20 CUTYyaIliu Ha S3bIKE TEOMETPUH, HCCJIECN0BATh IOCTPOCHHBIC MOJCTH C
WCIOJIb30BAaHUEM T'€OMETPHUYECKUX MOHATHH W TEOpeM, armapaTa ajareOpsl,
pematb ~ MpakTUYeCKHWEe  3aJauyd,  CBSI3aHHbIE C  HaxXOXICHHEM
F€OMETPUYECKUX BEJIUYUH
11 KIIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHusi
pe3yJibTara
6 I'eomeTpust
OnepupoBaTh MOHATHAMH: UUIMHIPUYECKas MOBEPXHOCTb, OOpa3yroliue
6.1 WIMHIPUYECKON TOBEPXHOCTH, IWIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pa3ymolire KOHUYEeCKO MOBEPXHOCTH, KOHYC, chepruueckasi IOBEpXHOCTh
6.2 Pacnio3znaBatk Tena BpaieHus (HUIMHAP, KOHYC, cdhepa u map)
6.3 OOBACHATD CIIOCOOBI MOJTYYSHUS TEJl BpaIlleHUs
6.4 KnaccudumupoBaTh B3aMMHOE pacroiokeHue chepbl U II0CKOCTH
OnepupoBaTh MOHSATUSMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
6.5 CerMEHTa, IIapOBOM CIIOM, OCHOBAHWE IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Boruncnate 00BbEMBI M TUIOMIAAM TIOBEPXHOCTEH Ted  BpalleHHs,
' T€OMETPHUECKUX TeJl C MpUMEHeHHeM (popmy
OnepupoBaTh TMOHATHSIMH: MHOTOTPAaHHHUK, BIHCAHHBIH B cdhepy u
6.7 OTIMCaHHBIN OKOJIO cdephl, chepa, BIUCaHHAS B MHOTOTPAHHHUK HIIA TEIO
BpaIICHUS
6.8 BbIYHCIATh COOTHOIIEHUS! MEXTy TUIOMIAASIMH TTOBEPXHOCTEH M 00bEMaMu

HOIOOHBIX TEl




6.9

N3o0paxkates u3ydaemble (GUTYpHl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BbinosiHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU U3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalICHUsA

6.11

W3BnekaTh, WHTEPHPETHPOBATH M MPEeoOpa3oBBIBaTh HH(MOPMAIHIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTypax, TPEACTABICHHYI0 Ha
YepTe)Kax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (GaxThl Ui PELICHHUS] CTEPEOMETPUUECKHUX
3a/1a4, MNPEINOJIAralINX HECKOJBKO IIAaroB pEIICHUS, €CIU YCIOBHS
MIPUMEHEHMS 3a/1aHbl B SIBHOU (hopMme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

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

6.15

[IpumensTh NpaBUiIO Napasuieenune1a Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh TOHATHSIMH: JI€KApPTOBBl KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTroJl
MEXAY BEKTOpaMH, CKaJspHOE MPOU3BEACHNUE BEKTOPOB, KOJUTMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPBI

6.17

Haxomuts cymmy BEKTOpPOB W MpPOM3BEICHHE BEKTOpa Ha YHUCIO, YIroj
MEeXAYy BEKTOpaMH, CKaJsIpHOE IMPOU3BEACHUE, PACKIIAJbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

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

6.19

Pemate HpOCTCfII.HPIC TCOMETPUUCCKUE 3aJa4d Ha IMPUMCEHCHUC BEKTOPHO-
KOOPAUWHATHOT'O MCTOAA

6.20

Pemate 3aa4d 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-
KOMMYHUKAIIHOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

HpI/IBOI[I/ITL INpUMEPbI MATCMATHYCCKHUX SaKOHOMCpHOCTeﬁ B IIpUPOAC U
JKU3HH, paCIIO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HA MPAKTHUKE: aHAIMU3UPOBATL PCAJIBHBIC
CUTyalluu U IMPUMCHSATH U3YUCHHBIC IIOHATUA B IPOLCCCE MMOUCKA PCHICHUA
MAaTEMAaTHUYCCKH C(bOpMy.]IHpOBB.HHOfI HpO6HCMBI, MOICIUPOBATH PCAJIbHBIC
CUTyallul Ha A3bIKC TCOMCTpHUU, HUCCIICAOBATH IOCTPOCHHBIC MOICIU C
HCIIOJIb30BAHUEM TCOMETPHUICCKUX MOHITUN U TCOpPCM, allrapara am“e6p51,
peuiaTtb MPaKTUYCCKUC 3aJga4u, CBA3aHHBIC C HaX0XJICHHUEM
TCOMETPUUCCKUX BCININH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsimMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnosioskeHre NpsMBIX B IPOCTPAHCTBE: MEepEeCceKaroIrecs, napauieabHble
n  CKPCHIMBAIOIIUECCA  IPAMBIC. HapaJ'IJ'IGJ'II)HOCTI) OpsAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE: MapaJUIeIbHBIE IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
MIpsAMBIX, MNapaJUICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOpPOHAaMH, YTOJ MEXJy TPsSIMBIMU B TpocTpaHCTBE. [lapamienbHOCTh MUIOCKOCTEH:
MapajiebHble IIJIOCKOCTH, CBOMCTBA NapajUIeNbHBIX IIOCKocTed. I[Ipocteimue
MPOCTPAHCTBEHHBIE (UTYPHI HA TIUIOCKOCTH: TETpadAp, KyO, mapasuieNiernuren,
MOCTPOEHUE CEUCHUI

7.3

HepHeHHI/IKy.]'IﬂpHOCTB pr[MOfI N TUIOCKOCTU: TMEPNCHAUKYIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHINKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TE€OPEMa O MPAMOM MEPIEHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKAY NMPSMOU U MIIOCKOCTBIO, JTBYTPAHHBIN
yroJi, JIMHEHHBIA YroJl ABYrpaHHOro yria. [lepneHaukynsp u HaKJIOHHBIE: PacCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSAMOM JI0 TUIOCKOCTH, MPOeKIus pUrypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MIIOCKOCTEH: MPU3HAK MEPHEHAUKYIIPHOCTU ABYX
mwiockocteit. TeopeMa o TpEX meprieHIUKYIIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIDAaHHUKA, BBINYKJIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yrosjbHas
pu3Ma, I'paHd U OCHOBaHMs NPHU3MBbI, NpsAMas M HAKIOHHAs HpPU3MbI, OOKOBas MU
I0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOYyroibHbIN Napaiesenune u
ero cpoiicra. Ilupammna: N-yronbHas nupamujia, I'paHd U OCHOBAHUE MHUPAMU/IBI,
OoKOBasi M NOJHAs MOBEPXHOCTb MUPAMUJbI, NpaBUIIbHAs M yce4EHHAs NMUpaMMJA.
OneMeHThl MNpu3Mbl M nHMpamuibl.  [IpaBWiibHBIE MHOTOIPAaHHUKH: IOHSATHE
IIPaBUJIBHOIO MHOTOTpaHHUKA, IpaBWJIbHAs NpU3Ma M IpaBWIbHAs NUpPaMHJA,
MpaBUJIbHAS TPEYroJbHAs MUpPaMKJIa U MPaBUIIbHBIA TeTpasap, Kyo. I[IpenctaBienue o
IIPaBWJIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, HOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIBHO TOYKH, pr[MOfI, INJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHN B NnupamMuzax, HapaJuieJenmIeaax, MMpaBUJILHBIX
MHOT'OrpaHHUKaxX

7.6

Brruricnenue 9571eMEHTOB MHOTOTPAHHHUKOB: pEOpa, AuaroHanu, yriael. [lmomans
OOKOBO# MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMON MTPU3MBI, TUIOIIA/lb OCHOBAHUH,
TeopeMa 0 OOKOBOW MOBEPXHOCTHU MpsiMOit pu3Mel. [Lnomaas 60k0BOM MOBEPXHOCTH U




IIOBEPXHOCTH IPABWIBHOW NUPaMHUBI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 06vEMe. OO6BEM nUpaMuIbl, IPU3MBI

1.7

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

11 KJIACC

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: OCHOBaHHUSI H OOKOBasg MMOBEPXHOCTD,
o0Opasyroias 1 0Ch, TIONIaAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konnueckas moBepxHOCTbh, 00pa3yronie KOHNYECKOH MOBEPXHOCTH, OCh U BEpLIMHA
KOHHYECKOM ToBepXHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yrolas U OcCh,
MJI01Iah OOKOBOW M TOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYyC: 0Opasyrommue Hu
BBICOTA, OCHOBAHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdephl. B3anmHuoe
pacnofiokeHue cepsl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIOCKOCTH. Pa3BépTka IMIMHApPA U KOHYCa

6.5

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

6.6

[Tonsatue 06 oO6BnEme. OcHoBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIPHOTO MapauieNienunena u cieAcTBus u3 He€. O0bEM HWIIMHIpA, KOHYCA.
O06bEM 11apa u wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXIY IIOMIAASIMHU TOBEPXHOCTEH,
00BéMaMHU ITIOJOOHBIX TENI

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYcCa
(mapannenbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPIIHUHY), CEUCHHUS [1apa

6.9

Bektop Ha miockocth ¥ B npocTpaHCcTBe. CIIO)KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
Bekropam. IIpaBuno nmapamienenumnena. Pemenue 3aaa4, CBI3aHHbBIX C IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

HpﬂMOYTOJILHaSI CUCTCMa KOOpAMHAT B IIPOCTPAHCTBE. KOOpI[I/IHaTBI BCKTOpaA.
HpOCTeI‘/’H_HI/Ie 3alaunu B KOOpAWHATax. Yron MCXKAY BCKTOpaMHu. CKaJ'IHpHOC
MPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY HNpAMbIMU W IINIOCKOCTSAMMU.
KOOpI[HHaTHO-BeKTOpHLIﬁ MCTOI IIPpH PCIICHUU T'COMCTPUUICCKHUX 3alaY




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne MeromaMu JIOKa3aTENbCTB, AJITOPUTMAMH PEIICHHS 3aJ1ad;
yMeHHE (QOpPMYIUpOBATH M ONEPUPOBATh MOHATUSMHU: OIpENEICHUE,
aKCHOMa, TeopeMa, CIIJCTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUPOBATH
oOpaTHO€ M MPOTUBOIOJOXKHOE YTBEP)KJIEHUE, NPUBOAUTH MIPUMEPHl U
KOHTPHOPUMEPLI, HCIOJB30BaTb MCTO/ MaTeMaTHIECKOU HWHIAYKIHUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYKIACHUS IPHU PCUHICHUHN 3a1a4, OLICHNBATh
JOTUYECKYI0  TMPaBWIBHOCTh  PACCY)KJCHUH; YMEHHE OINEpUpPOBATH
MOHATUSAMHU: MHOXECTBO, TIOJJMHOXKECTBO, ONEpAIMH HaJl MHOXKECTBAMHU;
YMEHHE  WCIOJB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar — Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
qHCciie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH IMOHITUSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
¥ OIMUCHIBATH Tpadbl pa3IUYHBIMUA CHIOCOOAMU; HCIOJIL30BaTh rpadbl mMpH

PEIICHNH 3aJa4

VYmenune ONICpHUpOBaTh IOHATHUAMU: HATYPAJIbHOC 4YHUCIIO, LEJIO0C 4YHCIIO,
CTCIICHb C LECJIbIM IIOKa3aTCJIeM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb C
palliOHAJIbHBIM IIOKAa3aTCJICM, CTCIICHDL C JIeHCTBUTEIILHBIM IIOKa3aTcJIEM,
norapn(bM qucia, CHHYC, KOCHHYC W TaHI'CHC HIPOU3BOJILHOI'O 4YHCIJIA,
OCTaTOK II0 MOAYJII, paluOHAJIBHOC YHUCIIO0, HPPANUOHAJIBHOC YHCIIO,
MHOJXCECTBAa HATYPAJIbHBIX, MNCJIbIX, PALNUOHAJIBbHBIX, JIECTBUTEIIHLHBIX
YUCCII; YMCHHEC UCII0JIb30BATh ITPU3HAKU NCIIUMOCTH, HaMEHBIIHH O6IHI/II>'I
JACIUTCIIb W HAMMCHBIICC 06111ee KpaTHOC, aJIl'OPUTM EBknunga npu
peuiCHUN 3a4a4; 3HAKOMCTBO C PAa3JIMYHBIMH NMO3UITHUOHHBIMU CHCTCMaMHU
CUHCJICHUA; YMCHUC BLIITOJIHATH BBIYUCIICHUC 3HAYECHUHN U Hp606pa30BaHI/I}I
BLIpa)KCHI/Iﬁ CO CTCICHAMH U J'IOl"apI/I(I)MaMI/I, HpCO6pa3OBaHI/IH ,Z[pO6HO-
paluOHaJIbHBIX BLIpa)I(CHHf/'I; YMCHUC ONICpUPOBATH TIOHATHUAMMUN

noCJICaA0OBAaTCIIbHOCTD, apI/I(I)MCTI/I‘{eCKa}I nporpeccusda, TreoMEeTpUICCKas




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETPUYECKasi IPOTPecCHs;
YMEHME 3a/laBaTh IIOCJIEJOBATEIbHOCTH, B TOM 4YHCJIE C IOMOIUIBIO
PEKYppPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATH MOHATUAMU: KOMILICKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U aireOpanmyeckas),; yMETb
IPOM3BOJIUTh ApU(PMETHUYECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
MIPUBOJIUTH MPUMEPHI HCIOIb30BaHUSI KOMIUIEKCHBIX UHCEI; ONEPUPOBAThH
NOHATHSAMM:  MaTpuua 2X2  u  3X3, omnpeienuTenb  MaTpHIbL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallOHAJbHbIE, HpPpALMOHAIbHbIE,
MOKa3aTejabHble, CTENEHHBbIE, JOTrapupMUUYECKHe, TPUTOHOMETPUUECKUE
yYpaBHEHUS U HEpPaBEHCTBA, MX CHCTEMbl; YMEHHE OIEpPHUPOBAThH
MOHATUSMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHMEe, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPaBEHCTB, pPABHOCWIBHOCTh
ypaBHEHUMN, HEpPAaBEHCTB M CHUCTEM; YyMEHHE peulaTb ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMbl C MOMOILIBIO pa3IMYHBIX NPHUEMOB; peIIaTh
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C I[apaMeTpoOM; HPHUMEHSAThH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JJIs PELICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peanbHON )KU3HU

YMenue omnepupoBaTh MNOHATHSIMH: (GYHKUIHSA, YETHOCTh (DYHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMM, HauOoOJIblIee W HAaWMEHbLICE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAs (YHKIIHS, aCHMOTOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICT TPOU3BOAHOM, IEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpall; YMEHHE HAXOAWTh AaCHUMMOTOTHI rpaduka (YHKIHH; yMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TMPOMU3BEACHUS, YAaCTHOTO H
KOMIIO3UIIMH (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOW K rpaduky
(GyYHKIMHM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME WCIOJIb30BaTh MPOU3BOJIHYIO JUIsI HCCIeAOBaHUA (DYHKIUH,
HaXOJWTh HauOONbIIME W HAUMEHbIINE 3HAueHUs (YHKIUN; CTPOUTH
rpaduky MHOTOUYJIEHOB C HMCIOJB30BAaHHWEM arfmapara MaTeMaTHUeCKOTO
aHallM3a; TPUMEHATh TMPOU3BOAHYIO [UIS HAXOXKACHUS HAWITYYIIETO
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

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




HUHTCTpalia; NpUBOAUTH HNPUMCPbBI MATCMATUYCCKOr0O MOJCIHUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (GpyHKIMiA, JTuHeWHas QYHKIUS, KBagpaTHdHas (QyHKIHS,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKUE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYEecKHe (YHKIWHU, TOKa3aTelnbHas W
aorapupmuueckas (QYHKIUH; YMEHHE CTPOUTh TpapuKd H3y4eHHBIX
GyHKIMM,  BBIMONHATH  npeoOpa3oBaHuss  TrpadukoB  (QyHKIUH,
WCTIONB30BaTh TPaQUKH I W3YUEHHs MPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad U3 APYruX YYeOHBIX NPEJIMETOB M 33734 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYIaMU 3aBHCHUMOCTH MEXIy BEITHYHHAMU,
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pellieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMu; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemarh TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
MPOIICHTHI, JOJW W YacTH, Ha JABWXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
yCIyT, HaJOTH, 3aJa4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKEHHS, YpaBHEHMs, HEpAaBEHCTBA M HX
CUCTEMBbl IO YCJIOBMIO 3aJjaud, HCCIEIO0BAaTh IOJYYEHHOE peUIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3YIbTaTOB, YMEHHE MOJEIHPOBATh
peayibHbIE CUTyalldd Ha S3bIKE MAaTEMaTHKH; COCTABJISTh BBIPAKECHHUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33]]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIOJb30BAHUEM ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSAMU: CpelHee apuMeTuyecKoe, MeauaHa,
HauOoJIbllIee U HAaUMEHbIIIEe 3HAUCHUS, pa3Max, AUCIIEPCHS, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpPMAIIMIO, MIPEICTABICHHYIO B TaONMIIaX, HA JAUarpaMMax, rpapukax,
OTPAKAIOIILYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBJICHUH; MPEICTaBIAThH
uHGOPMAIIMI0O C TIOMOIIBI0 TaOMUIl MW JAuMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHBIe, B TOM YHCJIE€ C MpPUMEHEHUEM TrpapuuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpaduYecKu HCCIeA0BaTh COBMECTHBIE

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

YMeHue OmnepupoBaTh MOHATUAMH: CIy4alHBIA OIBIT U CIydalHOE

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




BEPOATHOCTh C HCIIOJIB30BAaHUEM TpapHUUECKHMX METO/I0B; MPHUMEHSTh
(GopMyNBl CIOXKEHHST W YMHOXXEHHS BEpOSATHOCTEH, (HOpMYITy MOJHOM
BepoATHOCTH, Gopmyny bepHymnu, komOuHaTOpHBIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIIEPHPOBATH
NOHATUSIMH:  CITy4ailHas BEJIMYWHA, pacHpesieliecHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHWe, JUCHEPCUs W CTaHAApPTHOE OTKIOHEHHUE
CIIyYaifHOH  BENMYMHBI, (QYHKIUU paACTpeNeieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeAeiIeHuil; yMeHne
WCIIOJIH30BaTh CBOWCTBA M3YYEHHBIX PACIPEICICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; YMEHHE TPHUBOJIUTH TPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBIIMX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHHUSAX;, YMEHHE
OTIEPHPOBATH MOHITHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHSTH
KOMOHMHATOPHBIE (aKThl U PACCYXKACHUS Ul PEIICHUsS 3a1ad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb H

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MNOHATUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA YIJIa, IUIOCKUHA yroJl, IBYrPaHHbIN
yroJ, TpEXTpaHHbIM Yroj, CKpeuuBaroluecs npsMble, NapauiedIbHOCTh U
HNEPIECHIUKYISIPHOCTh HPSIMBIX M TUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMU,
paccTosiHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSMU; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/1a4 u3y4eHHbIe (DAKThI U TEOPEMBbl INIAHUMETPUHU; YMEHUE OLEHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTh MaTeMaTUYeCKUe
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX TMOHATUA M BEIUYHMH, DPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a49n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOMIAAL (GUIYpBl, 00BEM (QUIYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, mapajuienenunes, OpuU3Ma, NOHpamuaa, (urypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHPAaMHUbI, MPHU3MBI, KOHyca, IMJIMHApa, 00BEM KyOa,
NPSIMOYTOJIBHOTO MapajuleNienuIeaa, HUpaMUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; yMEHUE CTPOUTH CEUCHHE
MHOTOI'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpALlEHUsA, UX CEYEHUs, B TOM YHUCIIE C IIOMOILUBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(bopMynHpOBaTh OMpeaeTCHHs] N3y4aeMbIX (HUTyYp, BBIIBUTaTh TUTIOTE3bI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OTpoOBEpraTh HWX; YMEHHE NPOBOIUTH Kiaccupukamuio ¢uryp 1o
pa3IUYHBIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHbIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  TPOCTPAHCTBE,
napayieIbHBIA TIEPEeHOC, CUMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue M0A00Ms, TOJMOOHBIE (UIYpHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJI30BaTh T€OMETPHUYECKHE OTHOIICHHS TIPU
pelIeHny 3aad; HaXOJWTh TEOMETPHUYECKHE BEJIMYWHBI (JTMHA, YTOII,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'E€OMETPUYECKHE BETMUYHHBI
(nmuHa, yrom, miomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIOJIB3YS
W3y4YEeHHbIE (OPMYIBl MU METOJbl, B TOM YHCIE: IUIOIIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
OPSAMOYTOJbHOTO Mapajulelienuiena, NOUPaMUAbl, MPU3MBL, LUWJIMHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICpUPOBATH IOHATHUAMMU: IIPAMOYI'OJIbHasA CHUCTEMa KOOPpAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpa Ha YHCIO, PA3JIOKCHHC BCKTOpa IIO 633H0y,
CKaJILIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUEC, YI'OJI MCKAY
BCKTOpAaMHU; YMCHHUC HCIIOJIb30BATb BeKTOpHLIﬁ u KOOp,I[I/IHaTHHﬁ MCTO

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJila4 JPYTUX y‘Ie6HLIX npeaMcTOB
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YMmenue BLI6I/IpaTI> MOAXOAAIINNH METOM IS peuicHuA 3aaa4u; MTOHUMAaHUC
S3HAYMMOCTH MATEMATUKHU B HU3YUYCHUU INPUPOIAHBIX U O6H.ICCTB€HHBIX
ImpoueccoB u HBHCHHﬁ; YMCHHE pacCllo3HaBATL IMIPOABJICHUC 3aKOHOB
MAaTEMaTUKH B UCKYCCTBC, YMCHUC NIPUBOAUTH IIPUMEPBI MATCMATHYCCKUX

OTKPBITUMA POCCUICKON U MUPOBON MaTeMaTUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BRIYKUCICHUS
1.1 HarypaiibHble u nienbie urcia. [[pu3sHaku TeTMMOCTH TISITbIX YHCEeT
12 Paumonaneupie  umncima. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUTIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMH HATypaTbHOU CTEIICHH
14 Crenens ¢ 1ensIM nokaszarenaeMm. CTeneHb ¢ pallMOHaIbHBIM MoKa3areneM. CBolcTBa
' CTCTICHH
15 CuHyc, KOCHMHYC ¥ TAaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm gucia. JlecaTnaablie U HATYpaIbHBIC JOTapU(HMbI
JlelictButenbHple  4Hucia. ApudmeTndeckue omepanud ¢ JCHCTBUTEIHLHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BIYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbIe U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CuCTeMbl TMHEWHBIX ypaBHeHHH. OnpeaenuTens MaTPHUIlbI
3 OyHKIMH U TpaduKH




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

3 ¢bynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GpyHKIHHA
OOnacte ompeneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKuuu.
3.2 [IpoMexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompiiee ¥ HanMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3arerneM. 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 GyHKIUHN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHkinuil. CoiicTBa  (yHKIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTeTbHOCTH, CIIOCOOBI 33AaHUS TIOCIIEIOBATEIIEHOCTEH
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hadana MmaTeMaTn4eckoro aHaimmsa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHIMA
[IpuMeHeHre TPOW3BOJHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMmbl. HaxoskneHne HanOobIIero U HauMEHBIEro 3HaueHUss QYHKIUUA Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Uurterpan
5 MHoxecTBa U JIOTUKA
5.1 MHO3K€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopanHaTsl 1 BEKTOPEI




YUYEBHO-METOJMYECKOE OBECIIEYEHME OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. HopwmaruBubie mokymeHThl: ®DenepanpHasi pabouas mporpamMma CpeaHero oOIIero
00pa3zoBaHus IO MAaTEMAaTHKE.

2. YueOnuku misg 10 u 11 xnaccos.

3. TlocoOwust myist MOATOTOBKH K FOCYJAapCTBEHHOMN aTTECTAIlH 110 MaTEMATHKE 3a KypC
CpeIaHEN MIKOJIBI.

4. HayuHas, Hay4HO-TIONYJISIpHAs, UCTOpUYECKasl INTepaTypa.

5. CnpaBouHble nocoOus (PHIUKIONEANH, CIIOBAPH, CIPABOYHUKHU [0 MaTEMaTHKE U T.I1.).

6. Meronuveckne MOCOOUS TS yUUTEIIS.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

www.edu.ru (caiitt MOuH P®).

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

www.pedsovet.org (Bcepoccuiickuii UHTepHET-TIEICOBET)

www.fipi.ru (caiiT PeaepaabHOTO HHCTUTYTA MEIArOTMUECKUX U3MEPECHH).

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

www.mccme.ru (caiiT MOCKOBCKOTO IIEHTpa HEIIPEPHIBHOTO MaTEMAaTHYECKOTO

o0Opa3zoBaHus).

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

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

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

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

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

12. www.exponenta.ru (0Opa3oBaTeIbHbBIIl MATEMATUYCCKUI CAT).

13. kvant.mccme.ru (37eKTpOHHAsE Bepcus )kypHaia « KBaHT.

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

15. http:/school.collection.informika.ru (eauHas KouteKus UOPOBBIX 00pa30BaTEIBHBIX
pecypcoB).

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

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

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

19. http://mega.km.ru (Merasuuuxionenus Kupuna u Medoaus).

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

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