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IMNOACHUTEJIBHAS 3AIINCKA

I'eomeTpus siBnsieTCss OJHUM U3 0a30BBIX KypPCOB Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHMs, TaK Kak OO0ecleunBaeT BO3MOXKHOCTb W3YUYEHHS JUCLUUIUIUH
€CTECTBEHHO-HAYYHON HAIIPABIIEHHOCTH M MPEIMETOB T'YMaHMTapHOTO ITUKJIA.
[TockonbKy TOrHYecKOe MbILIEHUE, (DOPMUPYEMOE NPU U3yYEHUH 00yYaroUUMUCS
NOHATUWHBIX OCHOB T'€OMETPUM, NPH JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU
LENOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUU T€OMETPUUECKUX 33]1a4, YMEHUE
BBIIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MCIOJIB3YIOTCS IpHU
pELIeHNH 33]]a4 €CTECTBEHHO-HAYYHOI0 IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1ay.

Llenp ocBoeHUs mporpaMMmbl yueOHOro Kypca «l'eoMeTpus» Ha yriryOJI€HHOM
YPOBHE — pa3BUTHE WHANBUAYAIbHBIX CIOCOOHOCTEH 00YUaIOUINXCs IPU U3YUESHUN
reOMETpPUH, KaK COCTaBJsIoUled mnpeaMmeTHol obmactu «Marematuka U
uH(popMaTHKa» yepe3 odbecrneueHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CIEU(PUYHBIX TEOMETPUH,
¥ HEOOXOAMMBIX JUJIsl YCIIEITHOTO MPO(hecCHOHaTbHOTO 00pa30BaHus, CBA3aHHOTO C
UCII0JIb30BAaHUEM MATEMATUKH.

[IpropuTeTHBIMM 3ajjauaMy Kypca T€OMETpUU Ha YriayOJEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMU Kypc 0230BOT0 YPOBHSI, SBJISIFOTCS:

pacIMpeHne NpPeICTABICHUS O T€OMETPUN KaK 4aCTH MHUPOBOW KYJBTYPHI U
(dopMupOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOLTIM MHPOM;

(opMupoBaHHE IMPEICTaBICHHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIIOIIMX OIMCBHIBATH M H3Yy4yaTh
pa3HbI€ SABICHUS OKPY>KAIOLIEro MUpa, 3HaHUE MOHATUINHOTO anmnapara o pasaeiny
«CTrepeoMeTpusi» yueOHOro Kypca reOMETpUN;

¢opMupoBaHre  yMEHUS ~ BIAJCTh  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOMCTBaMH, 3HaHHE TEOPEM,
dbopMyn ¥ yMeHHE UX TPUMEHSTh, YMEHHs JIOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHAApTHBIE CIIOCOOBI PELICHUS 33/1aY;

¢bopMupoBaHrE YMEHHUs paclio3HaBaTh HAa YepTekKaxX, MOACIAX U B pealbHOM
MUpPE MHOTOIPAHHMKHM M Tela BpaUICHUs, KOHCTPYUPOBATH I'€OMETPUYECKHE
MOJIEIIN;

dbopMHUpOBaHHWE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUid, (OPMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHUKU IpU
MIPOBEJICHUU PACCYKICHUN;

(opMupoBaHHE YMEHHS BIaJ€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
peLIeHUs], YMEHHS UX IPUMEHSTh, IPOBOJUTH JOKA3aTEIbHBIE PACCYKACHUS B X0/
pEelIEHNs] CTEPEOMETPUYECKUX 3alad M 3aJad C IMPAKTUYECKUM COJIEPKAHUEM,
(GopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH JIOKA3aTEIbCTB  IPHU



000CHOBAaHMU MAaTEMATUYECKUX YTBEPKICHUM U POJIM AKCUOMATUKU B MPOBEJICHUN
JEeYKTUBHBIX PACCyKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYAJIbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEN 00Yy4YaroIIMXCs, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
yMEHUH, KpUTUYHOCTH MBIILICHUS, HHTEpeca K U3YYEHUIO T€OMETPHUH;

dbopmupoBaHre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHUSI PACMO3HABATh TMPOSBICHUS TE€OMETPUYECKUX TMOHSITHH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEalbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUECHHUH JIPYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJITMPOBAHUSI PEAJbHBIX CHUTYallMi, HUCCIEIOBAHUS IOCTPOEHHBIX MOJIEIEH,
WHTEPIIPETALUU MOTYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMM COJIepKATEIbHBIMU JUHUSAMHU yueOHOro Kypca «l'eomeTpusi» B
1011 «kmaccax sBisitorcs:  «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukmn», «Tena  BpameHus», «BeKkToppl W  KOOPAUMHATBHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMI», PEICBAHTHBIMU T€OMETPUM Ha YTIIyOJIEHHOM ypOBHE OOy4YeHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTHUECKMX YMEHHH  pacmpenensieTcs He  TOJBKO  TI0
coJiepKaTesIbHbIM JIMHUSM, HO U 1O rojgaM oOydenus. ConepkaHue oOpa3zoBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yiibTaram ocBoeHusi denepanbHoil paboueit
IPOTPAMMBI, PACHpPENEAEHHBIM IO ToJaaM OOyYeHHS, CTPYKTyPHPOBAHO TaKUM
o0pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITUAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamiaJiucb ~ HEOJTHOKPATHO. ITO  TO3BOJSIET OpPraHU30BAaTh  OBJIAJICHUE
reOMETPUYECKUMU MTOHSATUSIMU U HaBBIKAMHM TIOCJICIOBATEIILHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM IPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0yUYalOIMMUXCs, PACIIUPSS U yriayOmsis
e€, 00pa3zyst MPOYHbIE MHOKECTBEHHBIEC CBSI3H.

[lepexo Kk U3yUYEHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3matk  ycioBus s auddepeHumanud  o0Oyd4eHUs, MOCTPOEHUS
WHAMBHUIYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECIeYuTh yriyOnéHHOe
U3y4YeHUE TEOMETPHUH KaK COCTaBIIsONIeH yueOHoro mpeamera «MaTteMaTukay;

MOJTOTOBUTh OOYYaIOIMIUXCA K MPOAOKCHUIO H3YUYEHHUST MAaTEeMaTUKH C
y4€ToM BbIOOpa Oyaymied mnpodeccuu, obOecreunBas MPEEMCTBEHHOCTh MEXTY
001mKM 1 TpodeccuoHaILHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha yriayOnEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kitacce — 102
yaca (3 Jaca B HEJIeIi).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsimble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TNOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECH,
napajulesIbHble M CKpeluBaromuecss mnpsmele. [IpU3Hakum CKpemmBarOIUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U ITIOCKOCTEN B IMIPOCTPAHCTBE: NapaJUICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, [1APAIICIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpalbHOE MPOEKTUPOBAHUE, N300pa’KeHue
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
Guryp B mapajuienbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsSMBIMU B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapauleIbHbIE
IIJIOCKOCTH, CBOMWCTBA napajuieIbHbIX IIJIOCKOCTEMN. [Ipocreimue
IPOCTPAaHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTH: TETpaj’Ap, MapaulelienuIie],
MIOCTPOCHHUE CEYCHU.

[leprieHIMKYISAPHOCTh NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M INIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHNKYJIAPHON IIJIOCKOCTH. OpTroronaneHOE MIPOEKTUPOBAHUE.
[leprieHAMKyISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE
OT IPSIMOH J10 MIIOCKOCTH, MPOEKIHs (PUTYphI HA MIIOCKOCTh. [leprnenaAuKyIspHOCTh
IJIOCKOCTEN: INPU3HAK MEPIEHAUKYIAPHOCTH ABYX ILIOCKOCTEW. TeopeMa o TpEx
NEPIEHINKYJISIPAX.

Yrisl B OPOCTPAHCTBE: YroJl MEXAY IPSAMOM WU IIOCKOCTBIO, JBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBolicTBa INIOCKHUX YIJI0B MHOTOTPaHHOTO yria. CBOMCTBA IVIOCKUX U ABYTPAHHBIX
YIJIOB TPEXIPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIA.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npu3Ma, npsmasi 1 HaKJIOHHas IPpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapayutenenurnen, npsAMOYTOJIbHBIN MapaJUICICIUIIET U €ro cBoicTBa. KpaTuaimme
IIyTM Ha IOBEPXHOCTM MHOrorpaHHuka. Teopema Oiurepa. IIpocTpancTBeHHas
teopema I[ludaropa. [Tupamuaa: n-yronbHass nupaMua, NpaBUiibHAs U yCeUEHHAs
nupamuael. CBoiicTBa péOep M OOKOBBIX TpaHEH MPAaBHIBHON MHUPAMUIBL.
[IpaBuiibHBIE MHOTOIPAaHHUKM: IPaBUJIbHAS IPU3MAa W IpPaBUIbHAA INHPAMHUAA,



paBUJIbHAS TPEYTOJIbHAS TUpaMua U MpaBUIIbHBIN TeTpasp, Kyo. [Ipencrapnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’Ap, JOACKAdIP U UKOCADIP.

Bbluucienne 3J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHalM, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOJHOW MOBEPXHOCTH TMPSMOUN TMPUZMBI,
TUI0IAAb OCHOBaHMH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO Mpu3Msbl. [1omaas
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW TNHPAMHUJIBI, TEOpEMaA O
IUIOIIAIA YCEYEHHON TUPAMMUIBI.

CumMeTpuss B TOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU  MNPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBHWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajuielienuneaa, CUMMETPUS MPAaBWIbHBIX MPU3M, CUMMETpPHUS IPaBUIbHOU
MAPAMU/IBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBolcTBa CII0KEHHUsSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
[lonsTre koMIuiaHapHble BEKTOPHI. lIpHM3HAaK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuino mapannenenunena. Teopema O pa3loKEHUUM BEKTOpa MO TPEM
HEKOMIUIaHapHbIM  BeKkTopaMm. [IpsmoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpa WU
KOOpJIMHATaMHU TOYEK. YTOd Mexay BekTopamu. CKalspHOE MpPOU3BEJIECHUE
BEKTOPOB.

11 KJIACC

TeJsia BpaleHus

[TonsiTHsA: 1WIMHApPUYECKAass TIOBEPXHOCTh, KOHHUYECKAs MOBEPXHOCTH,
chepruueckas TMOBEPXHOCTh, OOpa3ymoINue TMOBEpXHOCTEeW. Tema BpaleHUs:
HWJIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxenue chepbl
U TJIOCKOCTH, KacaTelbHas IUIOCKOCTh K chepe. M3o0pakeHne Ten BpalieHus Ha
iockoctu. Pa3BépTka nmnmHapa u konyca. Cummerpusi chepsl u mapa.

O6bEéM. OcHoBHbIE CBoOMcTBa 00BEMOB Ten. Teopema 00 o00bEME
NpSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3z He€. OObEM mnpsMoi u
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUPAMHUIBI 1 KoHyca. O0BEM Iapa M MIapoBOTO
CErMeHTa.

KomOuHanuu Ten BpaieHus W MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B
HWIMHAP, ONHMCAaHHAas oOKojo muiuHapa. Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOIOTPAaHHUK WJIU TEJO
BpalleHUs.

[Tnomans MOBEPXHOCTH NUIWHAPA, KOHyCA, TUIOMAAs chepsl B €€ JacTew.
I[Tomobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIAACH ITOBEPXHOCTCH
nono6Hbix Quryp. IlpeoOpazoBanue momodusi, romoTeTusi. PemieHue 3amau Ha
MJIOCKOCTH C UCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOTPAaHHUKOB M TEJ BPAILCHUSI: CEUCHUS IUITUH]Ipa
(mapaJienbHO W MEPNEHAUKYISIPHO OCH), CEYeHHUsi KOoHyca (mapajuielibHbIe
OCHOBAHHUIO M MPOXOJAIINE YEPE3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpPEHOCca
CEKYILEH TUIOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BeKTopHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOIO yMHOXKeHuUA. [IpsMoyrosibHas cucremMa
KoopAuHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasioxeHune BeKkTOopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIA METO/I IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BMKEeHUN B POCTPAHCTBE

JBmxenus npoctpancTBa. OTtoOpakenus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBW)XEHUW. Bunabl JABWXKEHUN: TMapajuIebHBIM IEPEHOC,
[EHTpaJbHas CUMMETPHS, 3€pKajlbHasi CHUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[Ipeo6pazoBanus noaodus. [psimas u cdhepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIMI YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xxaanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTD IPAKJAHCKON MO3UIIMKM 00YYaIOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUMCKOr0 00IECTBA, MPEACTABIEHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIIMOHWPOBAHUS PAIMYHBIX CTPYKTYp, SIBICHHUH, TIPOIEIYP
rpakJaaHcKkoro  ofOmiectBa  (BBIOOPBI, ONPOCBI HM  JIPyroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
NPOILJIOMY M HACTOSIIEMY POCCHUICKOW MAaTE€MAaTHUKHU, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHCKUX MAaT€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IKOJIbI,
UCIIOJIb30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCUUCKOr0 Hapoaa, ChOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U JACSATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO Oy IyILETO;

4) 3cTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3ajlau, PEIICHUN, PaCCy IACHUNU, BOCIPUUMYUBOCTD
K MaTeMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHKue:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MaTeMaTHYeCKHe 3HAaHUA B
MHTEpEecax 3/10pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pOBbIO (3I0pPOBOE TUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTJIbIXa, peryisipHas (pu3smyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03J0POBUTENBHOMN A€ TEIbHOCTHIO;

6) TpyaoBoe BocniuTaHme:

TOTOBHOCTh K TpYJy, OCO3HaHUE ILIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  AESATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW ¥ €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymerd mnpodeccur u peanr30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTreéMaTH4YeCcKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEW KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a/lady MaTeMaTUYeCKON HalpaBJICHHOCTH;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYCCKOM  KYJIbTYphl, ITOHUMAHHE BIIUSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBLHOU
cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPpoOJieM, OpUeHTAITUS
HAa TPUMCHEHME MATEMAaTHYECKUX 3HAHUM IS pelieHus 3ajady B 00JacTu
OKpY>Kalolllel cpenbl, IUIAHUPOBAHUE TIOCTYIIKOB M OILIEHKHM WX BO3MOKHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOI1IECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak c(pephl 4eIIOBEUECKOM ACATEILHOCTH, ATANOB €€ pa3BUTHS M 3HAUUMOCTH
JUIs Pa3BUTHSL LIMBUJIU3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU W MaTEMAaTHYECKOM
KYJIbTYPOU KaK CpEeJICTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISTH MPOEKTHYIO
U UCCIIEIOBATEIBCKYIO JEATeIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE eiiCTBUSA

ba3zoBble 1ornyeckue aAeiicTBUA:

BBUSIBISITh M XapAaKTE€PU30BaTh CYILIECTBEHHBIE INMPU3HAKM MATEMAaTUYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUNW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeJICHUs] TIOHSATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIWU,
OCHOBaHMS /711 0000IICHNS ¥ CPABHEHH S, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3AMMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPKICHUSAX, MpeIaratb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMbI€ ¥ OT MPOTUBHOTO), BHICTpAUBAaTh ApTryMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 penieHus ydeOHOW 3amayd  (CpaBHMBAaTh HECKOJBKO
BApUAHTOB PEIICHUs], BRLIOUpATh HanbOoJIee MOAXOIAUIUN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/bCKue 1eHCTBUA:



UCIOJb30BaTh BONPOCHl KaK MCCIEAO0BATENbCKUI HHCTPYMEHT IO3HAHMS,
GopMynaMpoBaTH  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIOTE3Yy, apryMEHTHPOBATH
CBOIO [TO3UIINI0, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEIOBAHNE
110 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, SBJICHUS, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00BEKTaMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITENIbHO (POPMYTUPOBaTH OOOOIIEHHSI U BBIBOJBI MO pe3yibTaTaM
OpOBEJAEHHOIO  HAONIOACHUSA, HWCCIENOBAaHUS, OLIEHHWBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TaKXKe BbIABUTATh
IPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanueii:

BBISBJISITh J€PUIUTH MHPOPMALUH, JaHHBIX, HEOOXOJUMBIX NIl OTBETa Ha
BOIMPOC U JUIs PEIICHUS 3aauH;

BbIOMpATh MH(DOPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATh,
CHUCTEMAaTHU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALIMIO PA3IUYHBIX BUIOB U (HOPM
IIPE/ICTABIICHHUS;

CTPYKTYypUpPOBaTh HMH(OPMALIMIO, MPEACTABIATh €€ B pPa3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATh HaJEXKHOCTh uH(popmaun o CaMOCTOSITEJIbHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1elCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
LeJIIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
M THCbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHHS II0 XOJAYy pELICHHs 3a/auu,
KOMMEHTHUPOBATH IMOJYYEHHBIN pe3yJIbTarT;

B X0/1€ 00OCYXXJIeHUS 3aJaBaTh BONPOCHI MO CYIIECTBY 0OCYXIaeMOil TEMBI,
npobsieMbl, pemiaeMod 3aJadyd, BBICKA3bIBaTh MJIEM, HAICJICHHbIE Ha IOMCK
pELICHUs], COINOCTAaBIATh CBOM CYXKIEHHUS C CYXKJICHUAMM JPYTUX YYaCTHUKOB
auanora, oOHapy’>KUBaTh Pa3jM4Me U CXOJCTBO MO3ULHUNA, B KOPPEKTHOWU (Qopme
(OopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IPEACTABIATh PE3ybTAaThl PEUICHUS 3aJa4di, SKCIIEPUMEHTA, UCCIEA0BAaHNS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PeryasiTuBHbBIE YHHBEpPCAJbHbIE yUeOHbI€e el CTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUs 3a/1a4, BRIOUpATh CIIOCOO pEelIeHus C
y4ETOM HUMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIeKT:

BJIAJCTh  HABBIKAMHM  IIO3HABATENBbHON  pediieKCHUH KaK  OCO3HAHUS
COBEPIIIACMBIX JCHCTBUH W MBICIMTEIIBHBIX MPOIIECCOB, X PE3YJIbTATOB, BIIAJICTh
cnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a/1auu;

PEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH MIPH PEIICHUU 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJCHHBIX OMNOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHITH IPHYUHBI
JOCTIKCHUS WIJIM HEIOCTHKEHUSI PE3YJIbTATOB JIEITEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIbHOCTD:

MOHUMAaTh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBUIYAJTbHON
paboThl mTpu pemieHnH YYeOHBIX 3a7ad, NPUHUMATh IIEIh COBMECTHOU
JESTENHHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW pabOThI, pacrpenesiTh
BUJIBI pa0OOT, IOrOBapUBATHCS, 00CYKIAaTh MPOIIECC U pe3yIbTaT paboThl, 000011aTh
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNNOBBIX (popMax paboThl (00CykaAeHUS, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» W UHBIE), BEITIOIHATH CBOIO YaCTh PA0OTHI M KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/bI, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOWMHA TPOAYKT TO KpUTepusiM, CEHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJECUCTBUSL.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaromuiics HayYuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU TOHSATUSIMH CTEPEOMETPUHU TPHU
pEeLIeHUH 3a7a4 U IPOBEACHUN MaTEMaTHYECKUX PaCCyKICHH;

e IIPUMEHATh AKCMOMBI CTEPEOMETPUM M CIIEICTBUS M3 HUX NPHU PELICHHUH
reOMETPUYECKHX 3a/adY;

e KJIaccu(UIUPOBATh B3aMMHOE PACIOJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE,
IIJIOCKOCTEN B IIPOCTPAHCTBE, NPAMBIX U INIOCKOCTEU B IIPOCTPAHCTBE;

e CBOOOJHO oONEpUPOBATh MOHATHSAMH, CBS3aHHBIMU C YIJIaMH B
IIPOCTPAHCTBE: MEXAY MPSAMBIMH B TIPOCTPAHCTBE, MEXKAY MNPSIMON U
IJIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsSMOYToJIbHBIN Napaienaenunes, Kyo0);

e KjacCH(UIMPOBATH  MHOTOTPAHHUKH, BBIOMpass  OCHOBAaHUSA  JIS
KJ1accu(pUKaIIK;

e CBOOOJHO OMNEpUPOBATH TMOHATUSIMH, CBS3aHHBIMH C  CEUYCHHUEM
MHOT'OTPAaHHUKOB TIJIOCKOCTHIO;

* BBINIOJHSATH napajjienbHOE, LHEHTPAJIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHNE (HUTYp HA TIOCKOCTH, BBIIONHITH MU300paKeHUS QUTYP
Ha MJIOCKOCTH;

e CTPOUTH CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIAMHU, BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpU3Ma,
nupamMua), TEOMETPUUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEpPUPOBATh MOHATUSMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCh U IJIOCKOCTh CHMMETPUH, IEHTP, OCh U TNIOCKOCTh CHMMETPHUU (PUTYPHI;

e CBOOOTHO OMEpPUPOBATH TMOHSATUSMHU, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJAWHATaM B POCTPAHCTBE;

e  BBINOJHATH JEHCTBUS HAJl BEKTOPAMU;

e Dpemarh 3aJayd Ha J0Ka3aTeIbCTBO MATEeMAaTHMYECKUMX OTHOUIEHUH H
HaXO0XJICHUE TE€OMETPUYECKUX BEIMYUH, MPUMEHSISI W3BECTHBIC METOJIbI
IPU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TPUMEHSATh NPOCTEHIINE MPOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

e U3BJEKaTh, MPEOOpPa30OBbIBATH U HHTEPIPETUPOBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TNPUMEHSTh TMOJYYEHHbIE 3HAHWS HA MpPAaKTUKE: CpaBHUBATh W
aHAJIU3UPOBATH PEalbHbIE CUTYyalldd, MPUMEHSITh U3y4YCHHBIC MOHSATUS B
npolecce TIMOMCKAa PpEeHIeHHs] MaTeMaTH4ecKH  Cc(hopMyIrpoBaHHOU
npoOIeMbl, MOJETUPOBATh pEajbHBIE CUTyaIllMd Ha S3bIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUM W TEOpeM, almapara ajareOpbl, pemarbh MPakKTHUYECKUE 3a/auu,
CBSI3aHHBIC C HAXOXKJIECHUEM Ie€OMETPUUYECKUX BEIUYMH;

e WMETh MPEACTABICHUS 00 OCHOBHBIX JdTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyyaromuiics HayquTCs:



CBOOOJTHO OIEPUPOBATH TMOHATUSAMH, CBSI3aHHBIMU C I[WJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
HOJIyYEHHUS;

ONEpUPOBATh MOHATHUIMH, CBSI3aHHBIMU C TEJIAMH BPALEHUS: LUIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tena BpauleHus (UWIUHApP, KOHYC, cdepa U Imap) u
O0O0BSACHATH CIOCOOBI MOJTYYEHUS TEJI BPALICHUS;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIONI0KEHUE CPEPDI U MIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpallCHMS,
00BEMBI U TUIONIAJM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallCHHUS,
F€OMETPUYECKUX TeN C IPUMEHEHUEM (popMyIT;

CBOOOJHO OIEpUPOBATh MOHATHSMH, CBA3AHHBIMU C KOMOMHAIUSMU TEJ
BpallleHusI ¥ MHOTOIPaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
ONMCaHHBIN OKOJIO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpaIlCHMUS;

BBIYKCIIATh COOTHOILICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMu
ITOI00HBIX TEI;

n300pakaTb M3ydaeMble (UTYpPbI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPALlICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
YepTe)kKax U PUCYHKAX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIMHAT;
penaTb reOMETPUUYECKHUE 3a7a4l HA BBIYHUCIECHUE YIJIOB MEXKY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAaCCTOSHUNA OT TOYKM [0 IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH MOHATUSIMHU, CBSA3AHHBIMH C JIBHOKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKCHHUM;

BBIMOJHATh HM300paKEHUST MHOTOTPAaHHUKOB M TEJI BpALEHUS NpU
napajijieIbHOM  [EpPEHOCE, LEHTPAIbHOM CHMMETpPUH, 3€pKabHOU
CUMMETPUH, IPU TOBOPOTE BOKPYT MPSAMOH, Mpeodpa3oBaHus O100US;
CTPOUTH CEUEHHUS MHOTOTPAHHUKOB W TE€J BpAIICHHS: CEYEHUs LWJIUHIpa
(mapayienbHO U NEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TapajuielibHbIe
OCHOBAHUIO U MPOXOASIIKE Yepe3 BEPIINHY ), CEUCHUS LI1apa;
UCIOJIb30BaTh METOJbl TOCTPOCHUS CEUEHUN: METOJ CJEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUYECKUE YTBEPKICHUS;

MPUMEHSITh TeoMeTpUYecKre (AKThI ISl PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAlOIINX HECKOJbKO IIAaroB pEIICHUs, €CIH YCIOBUS
IIPUMCHEHHMS 3a/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

pemarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOIICHHN H
HaXO0XXJICHUE T€OMETPUUCCKUX BEITUYNH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI [IPU PEUICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSITH IMOJTy4YECHHbIE 3HAHUS HA TPAKTHKE: CPABHUBATh, AHAITM3UPOBATH
U OLEHUBATh pPEaJbHbIE CUTyalllH, NPUMEHATH H3YyYECHHBIE IOHATHA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IOUCKA PEIICHUS MaTeMaTUYeCKH
chopMyIMpoBaHHON MPOOIEMBI, MOJEIUPOBATh PEAbHBIE CUTYyallUH Ha
SI3bIKE TEOMETPHH, UCCIEN0BATh OCTPOCHHBIE MOJIENIU C UCIIOIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, armaparta aiareOpbl, penaTh
MPAaKTUYECKNUE 3aJauM, CBS3aHHBIE C HAXOXKJACHUEM TI'€OMETPUYECKHUX
BEJIUYNH;

UMETh NpEACTaBlIeHUSI 00 OCHOBHBIX A3Tamax Pa3BUTHS T'€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
[{eneBble OPUEHTUPBI PE3YJIHTATOB BOCIIUTAHUS HA YPOKAX MaTEMAaTHUKH.

I'paxxnanckoe BocnuTaHue:

- IPOSABJIAIOIINN YBaXKEHUE K I'OCYAAPCTBEHHBIM CUMBOJIaM Poccun, rpa3aHuKaM;

- NPUHMMAIOIIMKA Yy4yacTHE€ B HU3HU Kiacca, 00I1eoOpa3oBaTeNbHOM OpraHu3alliyd, B TOM YHCIE CaMOYIIPaBJICHUH,
OPUEHTUPOBAHHBIN HA y4aCTHE B COLMAIIBHO 3HAYMMOM ACATEIBbHOCTH.

[TatprnoTnyeckoe BOCIUTAHHUE:

- CO3HAIOIIMI CBOIO HAITMOHAIBHYIO, STHUYECKYIO TPUHAICKHOCTD, JIFOOSIIUNA CBOM HApOJI, €r0 TPAIUIliU, KYJIbTYPY;

- 3HAIONIMH W YBa)KaIOIIUKM JTOCTIKCHUS Hamed Ponmasl — Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, OOCBBIC
MOJBUTHU U TPYJIOBbIE JOCTUKEHUS, T€POEB U 3AIUTHUKOB OTeUecTBa B MPOIIOM U COBPEMEHHOCTH.

JlyXOBHO-HPAaBCTBEHHOE BOCIUTAHUE:

- BBIPAXAIOIINIl TOTOBHOCTh OLICHUBATH CBOE MOBEJICHUE U MOCTYMNKU, TOBEJICHUE U TIOCTYNKU APYTUX JIOJEH ¢ MO3ULIHIMA
TPAAUIIMOHHBIX POCCUMCKUX JYXOBHO-HPABCTBEHHBIX [IEHHOCTEN U HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB,;
- BBIp@KAIONIUN HEMPUSATUE aHTUTYMAHHBIX M aCOIMAIBHBIX MOCTYIKOB, MMOBEICHUS, MPOTUBOPEUALIIUX TPATUIIMOHHBIM B
Poccun 1yxoBHO-HPaBCTBEHHBIM HOpPMaM U IIEHHOCTSIM;

- CO3HAIOUIUN COOTHOIIEHHWE CBOOOJBI U OTBETCTBEHHOCTH JIMYHOCTH B YCJIOBHUAX HHAWBUIYATBHOTO M OOIIECTBEHHOIO
IIPOCTPAHCTBA;

- MPOSIBJISIFOLIUNA UHTEPEC K YTEHUIO, K POAHOMY SI3BIKY, PYCCKOMY SI3BIKY U JIUTEPAType KaK 4acTH TYXOBHOM KYJIbTYpbI
CBOET0 HapoJia, POCCUUCKOTro 00IIeCTBa.

OCTEeTHUECKOE BOCIIUTAHUE:

- MIPOSIBIIFONTNI YMOIIMOHAIBPHO-UYBCTBEHHYIO BOCIIPUUMYHMBOCTD K Pa3HBIM BHIaM MCKYCCTBa, TPAIUIIUSIM U TBOPUYECCTBY
CBOETO U JAPYTHX HAPOJIOB, TOHMMAaHUE MX BIUSHUS HA TIOBEJICHUE JTIOJICH;

- OPUEHTUPOBAHHBIN HA CAMOBBIPAYKEHNE B PA3HBIX BUIaX UCKYCCTBA, B XY/I0)KECTBEHHOM TBOPYECTRBE.

dusnueckoe BocnuTanue, GoOpMUPOBAHNE KYJIBTYPHI 3J0POBbS K SMOIIMOHATBHOTO OJIAr OOy YHS:
- HOHUMAIOLIUI LIEHHOCTD KU3HH, 3I0POBbsI U 0€3011aCHOCTH, 3HAYEHUE JIMYHBIX YCUIINI B COXPAHEHHUH 3/I0POBbSI, 3HAIOIIHNMA
U cOOI0JaroMid TpaBuia 0€30MacHOCTH, 0€30MacHOr0 MOBEICHUS, B TOM YKCIIe B UH(POPMALIMOHHOU Cpee;



- BBIp@XKAIOIIUNA YCTAaHOBKY Ha 370pOBBIM 00pa3 >KU3HU (3M0pOBOE MUTAaHUE, COOJIIOJCHHE TUTHEHUYECKUX MpaBul,
cOaJIaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, PETYIAPHYIO (U3UUECKYIO0 aKTUBHOCTb);

- IPOSIBJIAIOIINN HENPUATHE BPEIHBIX IPUBBIYEK (KypeHUs, yIOTPEOJICHUs alKOTroJisl, HAPKOTUKOB, UTPOBOM U UHBIX (pOpM
3aBHCUMOCTEH ), TOHUMAaHUE UX MOCIECTBUH, Bpeaa sl PU3NUECKOro U ICUXUYECKOTO 3A0POBbSL.
TpynoBoe BOCIUTaHHUE:

- YBaOXXAOUIUHI TPy, PE3YJIbTATHI CBOErO TPYAQ, TPYAA APYTHUX JIIOJEH; MPOSABISAIOIINANA HHTEPEC K TPAKTUYECKOMY U3YUYEHUIO
npodeccuil 1 TpyJa pa3IuyHOro poja, B TOM YMCJI€ Ha OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHU;

- CO3HAIOIINIA BaKHOCTh TPYAOIO0Us, 00y4eHHs TPYy, HAKOIJICHUSI HABBIKOB TPYAOBOW AESATENBHOCTH HA MPOTSHKEHUU
YKU3HH JUIs1 YCTIEIIHOM Npo(ecCHOHAIbHON caMmopeann3alny B pOCCUIICKOM OOLIECTBE;

- YYAaCTBYIOIIMI B pElIEHUH MPAKTUUYECKUX TPYJOBBIX €I, 3a/1a4 (B ceMbe, 0011e00pa3oBaTeibHOM OpraHu3alnu, CBOEH
MECTHOCTH) TEXHOJOTMYECKOM W COIMAJbHOW HANpPaBICHHOCTH, CIHOCOOHBII HWHULMUPOBAaTh, IUIAHUPOBATH MU
CaMOCTOATENIbHO BBIMOJIHATH TAKOIO POJia AeSATEIbHOCTD;

- BBIpaXAalOUUMi TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M MOCTPOCHHMIO WHAMBUAYAIBHON TpPAaeKTOpUU OOpa30BaHMS U
KU3HEHHBIX IJIAHOB C YYETOM JINYHBIX U OOLLIECTBEHHBIX MHTEPECOB, TOTPEOHOCTEH.

DKOJIOTUYECKOE BOCTIUTAHUE:

- CO3HAIOIIUNA CBOIO OTBETCTBEHHOCTh KaK TpaKJAaHWHA M TOTPEOUTENs] B YCIOBHUSAX B3aUMOCBS3U IPUPOIHOM,
TEXHOJIOTUYECKON U COLUAITLHOU CPET;

- BBIPAXAOIMK AKTUBHOE HENPUATHE ACUCTBUN, IPUHOCAILINX Bpe] NIPUPOJIEC; OPUEHTUPOBAHHBIA HA TPUMEHEHNUE 3HAHUNI
€CTECTBEHHBIX M COLUAIIBHBIX HAYK JIJISl pEIlIeHUs 3a7a4 B 00JIaCTU OXPaHbl MPUPObL, TUITAHUPOBAHUS CBOUX MOCTYIIKOB U
OLICHKH UX BO3MOJKHBIX IMOCIIEACTBUM JJIsI OKPYKAIOUIEN CPEIBL.

[erHOCTH HAYYHOT'O TO3HAHMSL:

- Ppa3BUBAIOIIMI HABBIKM HMCIOJIb30BAHUS PA3JIMYHBIX CPEJICTB IO3HAHMS, HAKOIUIEHWS 3HAHUU O MHpe (S3bIKOBasd,
YuTaTeNbCKask KyJIbTypa, AeSITeIbHOCTh B MH(POPMALIMOHHOM, U(pOBOI cpene);

- JIEMOHCTPHUPYIOIIMN HABBIKU HAOMIOACHUMN, HAKOIUIEHHsS] (PAKTOB, OCMBICIEHHUSI OMNbITA B €CTECTBEHHO-HAYYHOU WU
IYMaHUTapHOH 00JIacTSAX MO3HAHUS, UCCIIEIOBATEIbCKOMN 1€ATEIbHOCTH

10 KJTACC



KoaudecTBO 4acoB

DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ieioB U TeM e e | —— (uudposrbie)
n/n NporpamMMel Bcero paGoTsI paGoTsI o0pa3oBaTe/bHbIE
pecypchbl
1. BBenenue B ctepeoMeTpuio 16 1
5 [TapanienbHOCTh NPSAMBIX U INIOCKOCTEN B 15 1
MIPOCTPAHCTBE
3 [lepneHIUKYISIPHOCTD NPSIMBIX U 14 1
IJIOCKOCTEHN B IPOCTPAHCTBE
n B3aumHoOe pacnonoxeHue NpsiMelx B 12 |
IIPOCTPAHCTBE
5. VYTIIIBl ¥ paccTOSHUA 18 1
6. MHororpaHHuKu 10 1
7. Bexkrops! B IpocTpaHcTBE 12 1
8. HOBTOPCHI/IG, 00o0111eHue U cucTeMaTH3alus 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 9 0




11 KITACC

Ne
n/
n

HaumMmeHoBaHHU
€ pa3esioB U
TeM
NporpamMmbl

KoaunuyecTBo 4acoB

Bcer

()]

KoHTpoJsbHBI
e padoThbI

IIpakTHyeckn
e padoThI

DJIEeKTPOHHBIE
(uudposbie)

o0pa3oBaTe/bHbI

e pecypchbl

AHanuTnyeckas
reoMeTpus

15

[ToBTOpEHME,
0000111eH1E U
CHCTeMaTH3alu
s1 3BHAaHUH

14

Tena Bpamenus

25

O0BéM
MHOTOTpaHHHKA

17

ITmomaau
MOBEPXHOCTH U
00BEMBI
KPYTJIBIX TEJ

JIBYOKEeHUS

[ToBTOpEHME,
00001ICHNIE U
CHCTeMaTH3aIu
s1 SHAHUM

17

OBILIEE

YACOB 110
[NPOTPAMME

KOJIMYECTBO

102 8 0

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OFPA30BATEJILHOM ITPOT'PAMMBI

10 KJTIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOW MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, PAMAsi, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUN U CIICICTBHS U3 HUX IIPU PELICHUHU

TCOMETPHUICCKUX 3aaa4d




7.3

OnepupoBaTh NOHATUSAMU: MAPAIEIBHOCT M NEPIEHIUKYJISIPHOCTD
IPSIMBIX U IJIOCKOCTEN

7.4

KnaccudunupoBaTth B3aMMHOE PACIONOKEHHE NPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMU: JIBYTPAHHBIA YroJj, TpaHU JABYTPAHHOTO yrija,
pedpo ABYTpaHHOTO yIiia, JMHEHHBIN yroJ IBYTpaHHOrO yria, TpajycHas
Mepa JABYTpaHHOTO yria

7.6

OHGpHpOBaTI) IOHATHUAMHU: MHOTI'OI'paHHUK, BBIHYKHBIﬁ u HCBBIHYKHLIﬁ
MHOI'OI'paHHUK, 3JICMCHTBI MHOI'OI'paHHUKaA, HpaBHHBHBIﬁ MHOTI'OI'paHHUK

7.7

Pacno3HaBaTh OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (MHMpaMuia, MpHU3Ma,
IpSMOYTOJIbHBIN Mapasiesenunen, Kyo)

7.8

KnaccuduimpoBaTh  MHOTOTpaHHHMKH, BBIOMpasl ~ OCHOBaHHUS  AJis
KJ1acCU(pUKaUH (BBITYKIIbIE U HEBBITYKJIbIE MHOTOTDAHHHUKH, TIPABUIIbHBIE
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIE PU3MBI, NTapaljieIenuIe/abl)

7.9

OHGpHpOBaTB IHOHATHUAMU: CeKyHiasa IIJIOCKOCTB, CCUCHUC
MHOI'OI'paHHUKOB

7.10

OOBACHATH NPUHIIMITBI TOCTPOCHUS CEUEHUI MHOTOI'PaHHUKOB, UCTIONb3YS
METO/ CJIEZIOB

7.11

CTpouTh Ce4YeHHs MHOTOIPAHHHKOB METOJOM CIIC/IOB, BBIIOJHSIThH
(BBIHOCHBIC) IUIOCKUE YEPTEKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (QHUTYD:
BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXO0XICHHUE TCOMETPHUUCCKUX BCIIMYUH I10 06pa3uaM
WKW aJiropuTMaM, IPHUMCEHAA H3BCCTHBIC AHAJIMUTHYCCKUC MCETOJbI IIpU
PCHICHUU CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha  BbIYUCIICHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMsI TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKHIO
IIJIOCKOCTU, MCIKAY CKPCIINBAOIHUMUCA ITPAMBIMU

7.13

Pemats 3aa4i Ha HaXO0XICHHUEC I'COMCTPHYCCKUX BCIUYHH I10 06pa3uaM
WK aJiIropuTMaM, IHOPHUMCEHAA H3BCCTHBIC AHAJIMUTHYCCKUC MCETOJbI IIpU
PCHICHHUUN CTAHAAPTHBIX MATCMATHUYCCKHUX 3a/la4 Ha BBIYMCIICHUC YIJIOB
MCKAY CKPCIIHUBAIOIMIUMUCA NPAMBIMU, MCKIAY HpHMOﬁ 1 IJIOCKOCTBIO,
MCKAY MIIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

7.14

Beraucnsate 00BEMBI W IJIOIMIAMKM TTOBEPXHOCTEH MHOTOTPAaHHHUKOB
(mpu3Ma, mupamMua) ¢ IpuMeHeHneM (HOpPMYJl, BBIYUCIATH COOTHOIICHUS
MEXTY TUTOIIA STMH MMOBEPXHOCTEH, o0bEMaMu TI0JJOOHBIX
MHOTOT'PaHHHKOB

7.15

OnepupoBaTh MOHATUSMU: CUMMETpPHUS B IMPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYpPbI

7.16

W3BnekaTh, MpeoOpa3oBbIBaTh M WHTEPHPETHPOBATH HHPOPMALHUIO O
NPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, NpPEJCTAaBICHHYIO Ha
YepTekKax U pUCYHKaxX

7.17

HpI/IMeHHTB T'COMCTPUUCCKUC (I)aKTBI A1 pCIICHUA CTCPECOMETPUUYCCKUX




3a/1a4, IPEANoIararoliuX HECKOJIBKO IIAaroB PEIICHMs, €CIA YCIOBUS
MPUMEHEHUs 3a/1aHbl B IBHOU (popme

[IpumensTh npocTellive MNporpaMMHBIE CPEACTBA M HIEKTPOHHO-

718 KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELUICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBOUTH TIPUMEPHI MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TPUPOJIE U
’ JKA3HU, PaCliO3HaBaTh MPOSBIECHNE 3aKOHOB FT€OMETPHUH B UCKYCCTBE
[IpuMeHnsTh OJTy4eHHbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH PEaATIbHbBIC
CUTYAaIMU U IPUMEHSATh U3YUYEHHBIC MTOHATHS B TIPOLIECCE TOMCKA PEIICHUS
MaTeMaTudecku  copMyJIMpOBaHHOW  MPOOJIEMBI,  MOJEIUPOBATH
7.20 peaJIbHbIE CHUTYAIlMUM Ha S3bIKE T'€OMETPHUHU, UCCIIEIOBATH MOCTPOCHHbBIC
MOJIEJIH C UCTIOJIB30BAaHUEM F€OMETPUUYECKUX MMOHIATHI U TEOPEM, anmapara
anreOphl, pemaTth MPaKTHUYECKHE 3a7add, CBSI3aHHBIE C HaXOXKJICHHEM
F€OMETPUUYECKHUX BETUYUH
11 KJIACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
NpoBePsieMOro .
o0pa3oBaTe/IbHOW NMPOrPaMMBbI CpeiHero 001ero oopa3oBaHusi
pe3yJbTaTa
6 I'eomerpus
OnepupoBaTh MOHATUSAMU: HUIUHAPUYECKAs] TTOBEPXHOCTh, 00pa3yrolne
6.1 UUWIMHAPUYECKOW MMOBEPXHOCTH, UWIMHAP, KOHUYECKAas IOBEPXHOCTD,
' oOpa3yromme KOHMYECKON  TOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTyYEHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmioioKeHHE Cephl U TIOCKOCTH
OnepupoBaTh TOHSATHUSIMU: IIIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CErMEHTA, IIAPOBOM CJIOW, OCHOBAHHME IIAPOBOTO CJIOS, BHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnate 00BEMBI M IJIOMAAM TOBEPXHOCTEW TEN  BpAaIICHUS,
' TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (PopMyIT
OnepupoBaTh TOHSATHUSMU: MHOTOTPAHHUK, BIIMCAHHBIH B cdepy H
6.7 OTMCaHHBIN 0KOIIO cepsl, cepa, BOUCAHHAS] B MHOTOTPAHHUK WUITH TEJIO0
BpalleHus
6.8 Beraucasate cOOTHOMICHUS MEX Y TUIOMIAISIMU MIOBEPXHOCTEH U 00bEMaMu
' MOJOOHBIX TEN
6.9 N3o6paxaTs m3ydaeMble (QUTYpBl OT PYKH M C MPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
6.10 BoinonHATh (BBIHOCHBIE) IJIOCKHE YEpPTEXH W3 PHCYHKOB MPOCTHIX




00BbEMHBIX (UTYpP: BUA CBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpalIeHUs

6.11

W3BnekaTh, WHTEpHpPETUPOBaTh W NpeoOpa3oBbIBaTh HHPOPMALUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpPEJCTaBICHHYI0 Ha
YyepTekax U pUCyHKax

6.12

[TpumensaTh reomerpudeckre (akThl IS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoNaralouMX HECKOJBKO MIaroB pELIEHUs, €CIU YCIOBHS
NpUMEHEHHUs 3aJlaHbl B ABHOM popme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE NEHCTBHSI CIIOKEHUS BEKTOPOB, BBIUMTAHHUS BEKTOPOB U
YMHO)KGHI/IH BCKTOpa Ha 4YuCIoO, O6’b$ICHHTL, KaKHUMHU CBOI\/’ICTBaMI/I OHH
0011a1a10T

6.15

HpI/IMCHHTB IIpaBUJIO MapaJuICICIIUIICaa IIpu CJI0KCHUHU BEKTOPOB

6.16

OnepupoBaTh NOHATHSIMM: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTOPA,
Yroa MeXAYy BEKTOpaMH, CKaJsIpHOE MPOU3BEACHHE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILTIaHAPHBIE BEKTOPHI

6.17

Haxomuts cymMMy BEKTOPOB U IPOU3BEIACHUE BEKTOpPA HAa 4YMCIIO, YIOJ
MEXy BEKTOpaMH, CKAIIPHOE MPOU3BEIECHUE, PACKIIAIbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

38.]_'[21B8.TI> INIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemats HpOCTefIIHI/Ie TCOMETPHUUCCKUC 3aJa4Yi Ha MPUMCHCHUC BEKTOPHO-
KOOpAWHATHOT'O METOJa

6.20

Pemarn 3aJadyud Ha J0Ka3aTCiIbCTBO MAaTCMAaTHYCCKHX OTHOILICHUH H
HaxXO0KACHUEC TCOMETPUYCCKUX BCIIUYMUH I10 06pa3uaM I aJIrOpuTMaM,
IMPUMCHSA HU3BECTHBIC METOAbI npu peICcHUN CTaHOApPTHBIX
MaTeMaTHYCCKUX 3aaa4

6.21

HpI/IMCHﬂTB HpOCTCﬁmHC nporpaMMHBIC Cp€ACTBa U  JJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a1av

6.22

[TpuBOIUTH MpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U
YKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTh ONTy4eHHBIC 3HAHUS HA MIPAKTUKE: aHAIM3UPOBATH PeabHbBIE
CUTYAaIlMU U IPUMEHATH N3YUYEHHBIC MMOHSATHS B TIPOIIECCE MTOMCKA PEIICHUS
MaTeMaTHYecKu  CcQOpPMYJIUPOBAHHOM  MpPOOJIEMBI,  MOAEIUPOBATH
peaNbHbIE CUTYyallMM Ha SI3bIKE T€OMETPHUH, UCCIENOBATh MOCTPOCHHbBIE
MO/JIEJIH C UCIIOJIb30BAHNEM I'eOMETPUUECKHX IMOHSATUI U TeopeM, arlnapara
anreOphl, pemaTh MPAKTUYSCKUE 3a/Ja4yd, CBS3aHHBIE C HAXOXKICHHEM
r€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Konx

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

I'eomerpus

7.1

OcHoBHblE TIOHATHA cTepeoMeTpuu. Touka, HpsiMasi, MIOCKOCTh, HPOCTPAHCTBO.
[TonsiTrie 06 akcMOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUHU
U CJIEJICTBUS U3 HUX

7.2

B3aumHOe  pacnosio)keHHe ~INpsAMBIX B IIPOCTPAHCTBE:  IEpeceKaroluecs,
napajuleJibHble M CKpelliuBawomuecs mnpsmble. [lapainenbHOCTs OpSMBIX U
IUIOCKOCTEHl B IMPOCTpPAHCTBE: MapajUlesibHble MpsIMblE B  IPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MPSAMBIX, MAPALIEIbHOCTh NPSIMONM M IUIOCKOCTH. YTIIBIC
COHAIIPAaBJICHHBIMH CTOPOHAMHM, YIrOJd MEXJAy TMpsMBIMU B IPOCTPAHCTBE.
[TapaniaenbHOCTh TNIOCKOCTEH: MapajulenbHble MIIOCKOCTH, CBOMCTBA MapalIeIbHBIX
miockocteil. Ilpocteiimme npocTpaHcTBEHHBbIE (QUIYphl Ha IUIOCKOCTU: TETPAdIp,
KyO, mapajjienenure;], HoCTpOeHUEe CeUeHUH

7.3

HCpHeHHI/IKy.HSIpHOCTB HpHMOfI N IUIOCKOCTHU: TMEPHNCHAUKYIIAPHBIC IIPSAMBIC B
MIPOCTPAHCTBE, MPsIMbIE MapaliesibHbIE U MEPIEHAUKYIISIPHBIE K IIIOCKOCTH, MPU3HAK
MEPIEeHIUKYISIPHOCTH MPSMOH U MJIOCKOCTH, TEOpeMa O MPSIMON MEPIEeHIUKYISIPHOM
IUIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YTOJl MEXKY MPSIMOU U MJIOCKOCTHIO, ABYTPAHHBIH
yTOJ1, JMHENHBINA YroJl ABYyrpaHHoro yria. [lepneHauKyasp U HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSMOH 10 TUIOCKOCTH, IPOEKIIUs GUTYPHI HA
IJIOCKOCTB. [IepreHIUKYIIIPHOCTD INIOCKOCTEN: IIPU3HAK MEPIIEHAUKYJIIPHOCTH IBYX
mrockocrteil. Teopema o TpEX nmepreHauKyIsIpax

7.4

IlonsiTME MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHMKA, BBIIYKIBIE U
HEBBIIIYKIIbIE MHOIOIDAHHMKHU, pa3BEPTKa MHororpaHHuka. l[Ipusma: n-yronpHas
NpU3Ma, TPAaHU M OCHOBAaHUS NPU3MBI, MpsiMas U HAKJIOHHas MPU3MBbI, OOKOBas U
IIOJIHAs TIOBEPXHOCTH Ipu3Msbl. [lapasuienenunen, npsMOyroabHbIN MapauIeIeuIe]|
U ero coiicrsa. [Iupamuna: n-yrojapHas NUpaMuaa, TPAaHU U OCHOBAaHUE MUPAMMUIBI,
O0KOBas M MOJHAsI MOBEPXHOCTh NMUPAMU[bI, TPaBUIIbHAS M yCeu€HHas MHpaMuia.
OneMeHTbl Mpu3Mbl W nHUpaMuabl. [IpaBHUIbHBIE MHOTOIPDAHHMKHU: TOHATHE
IIPAaBWJIBHOTO MHOTOTPaHHMKA, IPABWIbHAs IpPU3Ma M IpPaBUJIbHAs INUPAMUIA,
IIpaBUJIbHAS TPEYrojbHAs MUpaMHa U MPaBUIbHBINA TeTpasap, KyO. [IpeacraBnenne
O MpaBWIBHBIX MHOTOTPaHHHMKAaX: OKTa’Ap, NOAEKa’aAp M ukocarapyrue CedeHus
MIPU3MBI U TUPAMHU/IBI

7.5

CummeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOUKH, IIPSIMOM, IMIIOCKOCTH.
OneMEeHTBl CUMMETPUM B NHUPaMUJaX, NapajuleIeNUNeNax, IpPaBUIbHbBIX
MHOT'OIPaHHUKAX

7.6

Bbrunicnenue 371€MEHTOB MHOIOIPDaHHUKOB: pEOpa, nuaroHanu, yriael. [lnomansb
OOKOBOIl IOBEPXHOCTH M IIOJHOM TOBEPXHOCTH MPSMOM NPU3MBI, ILJIOLIAAb




OCHOBaHUH, TeopeMa 0 OOKOBOH IMOBEPXHOCTH MpsiMO npu3Mbl. [Lnomans 60KkoBoi
MOBEPXHOCTU U TIOBEPXHOCTH TMPABUIBHOW MUpaMHIbI, TEOpeMa O IUIOLAIH
yceu€HHoi nupamuabl. [lonstue 06 06béMe. O6bEM MUpaMUIbL, TPUIMBI

7.7

[TomoGHbIe Tena B mpocTpancTBe. COOTHOMICHHUS MEX/TY TUIOIIAASIMU TOBEPXHOCTEH,
00bEMaMHU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapudeckasi MOBEPXHOCTb, 00pa3yIoniye NUINHAPUIECKON MTOBEPXHOCTH, OCh
WIMHIPUYECKON ToBepXHOCTU. LlunuHap: ocHoBaHMs M OOKOBasi MOBEPXHOCTb,
o0pa3yromias ¥ 0Ch, IIIOIIaAb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konuueckass moBepxHOCTh, 00pa3ylolye KOHHMYECKOH MOBEPXHOCTHU, OCh U
BEpIlIMHA KOHUYECKOM nmoBepxHocTH. KoHyc: ocHOBaHMe U BepIIMHA, 00pa3yroas
U OCb, TUIOIIA]Ib OOKOBOI M MOJITHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue
U BBICOTa, OCHOBAaHHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IIolaas noBepxHocTu cepsl. Bzanmuoe
pacnosoxxeHue cepsl U MIOCKOCTH, KacaTelabHas IJIOCKOCTh K cdepe, MIomaib

chepnl

6.4

N300paxkenune Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJI BpallCHUA W MHOI'OI'PAaHHHKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN
OKOJIO C(I)epbl, cq)epa, BIIMCAHHAsA B MHOT'OT'PAHHUK, UJIX TCJIO BpAllICHUA

6.6

[Tonsatue 06 o6bpEme. OcHOBHBIE CBOWCTBA O00BEMOB Tei. Teopema 00 oOBEME
IPSIMOYTOJIBHOTO TIapalIeIIeNhIIe a v cieacTBUs U3 He€. O0bEM IMITHHpA, KOHYCA.
O0BEM 1rapa u miomaas chepsl

6.7

[MomoOuble Tema B mpocTpancTBe. COOTHOMIGHUS MEXIY — IUIOMIASIMU
NOBEpPXHOCTEH, 00BbEMaMU IOJJOOHBIX TEI

6.8

Ceuenuns HNUJIMHApa (r[apanneano U TCPHCHAUKYIIAPHO OCI/I), CCUCHUS KOHYCa
(napannenLHoe OCHOBAHHIO U MMPOXOAAIICC UCPE3 BepmnHy), CCUCHU 1Iapa

6.9

Bekrop Ha mimockocté u B mpoctpaHcTBe. CIIOKEHUE M BBIYMTAHHE BEKTOPOB.
YMHOKeHHEe BEKTOpa Ha 4ncio. PaznoxkeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBmio mapamnenenunena. Pemenue 3agady, CBSI3aHHBIX €
NPUMEHEHHEM TIPaBUJI ACUCTBUN C BEKTOPaMU

6.10

[IpsimoyronpHas cucrema KOOpPAMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Tpocteiimue 3amaun B KOOpAMHATaX. YToJN MexXAy BekTopamu. CkaiaspHoe
IIPOU3BEJICHNE BEKTOPOB. BhIUMCIIEHNE YTIIOB MEXAY NPSIMBIMH U IJIOCKOCTSIMU.
KoopinHaTHO-BEKTOPHBIN METOJT IPU PELIEHUN T€OMETPUUYECKUX 3a]1a4




IPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS
NPoOBEPSEMOro | OCHOBHONH 00pa30BaTe/ibHOI NMPOrpaMMbl CPeIHero o01ero
TpeOoBaHusl o0pa3oBaHus

Brnagenne meromamu J0Ka3aTeNbCTB, aJrOPUTMaMU peEIEHUs 3aj]1ady;
yMeHue (opMyJIHpOBaTh U ONEPUPOBATh IMOHATHAMHU: OINpEAEIICHHUE,
aKCUOMa, TeopeMa, CIIEACTBHE, CBOICTBO, NPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHSATh UX; YMEHHUE (OPMYIHPOBATH
o0paTHO€ U IPOTUBOIMOJIOXKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDPBI, HCIOIb30BaTh METOJ MaTEMaTHMYECKONM WHAYKINY;
IPOBOAMUTH JIOKAa3aTeJIbHbIE pACCYKIACHHMsS TMpU pelIeHUH 3ajad,
1 OLICHMBATh  JIOTMYECKYIO0 IPAaBUIBHOCTb  pAaCCyKIEHUH; yMEHHE
ONEpUPOBATh MOHATUSIMH: MHOXKECTBO, MOJAMHOXECTBO, ONEpalliy Haj
MHOKECTBAMHU; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmnapar JJis ONMCaHUs PeasIbHbIX IPOLECCOB U SBJICHUI U NP pELICHUN
3aJa4, B TOM YHCJIE€ M3 JPYTUX Y4YeOHBIX MpEIMETOB; YMEHHE
OIIepUpPOBaTh NOHATUAMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3ajJlaBaTb M ONHUCHIBATh TIpadbl pa3IUYHBIMU

crocobaMu; UCIOJIb30BATh Ipadbl MPU PELICHUH 3a/1a4

YMmenue ONCpUpPOBaATh IOHATUAMU: HATYpaJIbHOC 4YHCJIO, LEJI0C YHUCIIO,
CTCIICHDb C LCJIBIM ITOKa3aTcCJICM, KOPCHb HaTypaHLHOﬁ CTCIICHHU, CTCIICHDb
C palluOHaJIbHBIM I10Ka3aTciicMm, CTCIICHDb C JIEHCTBUTEIHLHEIM
IIOKa3aTcJIEM, J'IOl"apI/I(I)M qucJia, CHUHYC, KOCHUHYC U  TaHI'CHC
IMPOU3BOJIBHOI'O 4YHCJIda, OCTATOK II0 MOAYJIIO, palrOHAJIBHOC 4YHCIIO,
HppalMOHAJIBHOC YqHucCiJio, MHOXXCCTBA HAaTypaJIbHbIX, OCIbIX,
2 panuoOHaJIbHBIX, JICHCTBUTEIBHBIX Yucej; yYMCHHUC  HCIIOJIB30BaTh
IMPpHU3HAKHU OCIIMMOCTH, HauMEHBIIHI O6II.[I/II>'I JACINUTCIIb U HAMMCHBIICC
O6HI€€ KpaTHOC, aJITOPUTM EBknunma IIpu PCIICHUHU 3a/1a4d; 3HAKOMCTBO C
Ppas3siINdYHbIMHA IIO3UITMOHHBIMHU CHUCTCMaMH CUMCIICHUA, YMCHHC
BBIIIOJIHATh BHIYHCJICHHE 3HAYCHUM H HpCO6pa3OBaHI/I$I BBIpa)KeHI/Iﬁ (¢10)

CTeNeHsIMH U JorapupmMamu, mnpeoOpa3zoBaHHs IPOOHO-PAMOHAIBHBIX

BBIPQXCHUM; YMEHUE ONEpUPOBaTh MOHITHSIMM: MOCIEI0BATEIBHOCTD,




apudMeTHIeCcKas MpOoTrpeccus, FTeOMEeTpHUEcKas porpeccus, 0eCKOHEUYHO
yObIBaloIasi  reoMeTpuueckass  IpOrpeccus; yMEHHE  3a]aBaTb
MIOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUpPOBaTh HMOHATHAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO 4Hcia, popma
3aMMUCH KOMIUIEKCHBIX 4MCeN (reoMeTpuuecKasi, TPUrOHOMETpHUECKas 1
anreOpanyeckas); yMeTb INPOU3BOAMTH apU(METHUECKHE IEHCTBUS C
KOMIUICKCHBIMU ~ YMCJIAMM; TNPUBOJUTH IPUMEPBl  HCIIOJIb30BaHMUS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OIpECACIINTECIIb MAaTPHUILIbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue ornepupoBaTh MOHATHUSMHU: pallOHAJbHBIC, HppallOHaIbHbIE,
MoKa3aTeIbHbIC, CTENEHHbIE, Jorapu(pMuIecKre, TPUTOHOMETPHUYECKUE
YpaBHEHHS U HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE ONEpUpPOBATH
HOHATHSMH: TOXKAECTBO, TOXIECTBEHHOE MpeoOpa3oBaHME, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PAaBHOCHIIbHOCTb
YPaBHEHUI, HEPAaBEHCTB M CUCTEM; YMEHHE pEIIaTh YypaBHEHUS,
HEpaBeHCTBA M CUCTEMBl C TOMOINBIO DPA3NUYHBIX MPUEMOB; peulaTh
YPaBHEHHUs, HEPAaBEHCTBA M CHCTEMBI C [apaMETPOM; IPUMEHSIThH
YpaBHEHHUS, HEPABEHCTBA, UX CHUCTEMbI JI PEIIECHUS MaTeMaTUYECKUX

3ala4q 1 3aa4 U3 pa3JINIHbIX obOacreit HAyKH U peanLHoﬁ KHN3HHU

YMeHue onepupoBaTh MOHATUAMHU: (QYHKIHS, YETHOCTh (YHKIIHH,
NePUOANYHOCTh (DYHKIIMH, OTPAaHMYEHHOCTh (DYHKLHH, MOHOTOHHOCTb
(YyHKIMH, 3KCTpeMyM (YHKLUHU, HAauOOJIbIIee U HaUMEHbILIee 3HAUCHHS
(yHKIIMU Ha IPOMEXYTKE, HENPEphIBHASI PYHKIIMSI, ACUMIITOTHI I'paduka
(¢yHKIMH, IepBasi U BTOpas MPOU3BOAHAS (PYHKLNHU, TEOMETPUUECKUN U
(¢u3NYecKuii CMBICI TPOU3BOIHOW, NEpBOOOpa3Has, ONpeACIEHHBIHN
UHTErpajl; yMEHUE HAXOAWTh ACUMOTOTHI Tpaduka (yHKIHMH; yMEHHUE
BBIUMCIATh IMPOU3BOAHBIE CYMMBI, IPOU3BEAEHHUS, YACTHOTO W
KOMITO3UIIMK (PYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOW K Ipaduky
(yHKINMY; YMEHHE HAXOJWUTh TPOU3BOIHBIC IIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOAHYIO JJs MCCIENOBaHUS (YHKUMH,
HAXOJIUTh HaWOONBIINE W HAMMEHBIIWE 3HAYEHUS (PYHKUIUI; CTPOUTH
rpaduKd MHOTOWJIEHOB C HUCIOJb30BAHUEM allapara MaTeMaTH4eCKOro
aHaJIM3a; MPUMEHSTh NPOU3BOAHYIO Uil HAaXOXKJEHUS HaWIYy4IIero

pelICHUA B IIPUKIIAJHBIX, B TOM YHUCJIC COLOHUAIBHO-D3KOHOMHYCCKHX H




(u3MuecKux 3a1a4ax; HaXOAUTh IUIOMAAN U 00BEMBI QUTYP C TTOMOIIBIO
WHTErpasia; MPUBOAUTH IPUMEPBI MATEMATUYECKOIO MOECIUPOBAHUSA C

noMomIsio i epeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh HOHATHAMH: Trpaduk (yHKIMH, oOOpaTHas
byHKIMSI, KOMOO3UIMs (DYHKIUH, JUHEWHAs (yHKIHS, KBaapaTHIHAS
GbyHKIMA, panoHagbHas byHKLHS, CTETIEHHAs GbyHKIMA,
TPUTOHOMETpUYECKHE  (QYHKLUH, OOpaTHble TPUTOHOMETPUUYECKHUE
(GyHKIMH, TOKa3aTenbHas W Jorapugmuyeckas (QYHKUUH; yMEHHUE
CTPOUTH TpapUKH HU3YUYEHHBIX (DYHKIMH, BBIMOJIHATH MPeoOpa3OBaHUs
rpaduKoB QYHKUUH, UCTIOIB30BATh IPpaUKHU JJIS U3yUSHHS MTPOLIECCOB U
3aBHCUMOCTEH, NPHU PELICHUU 3aJa4 U3 APYruxX y4eOHbIX MPEJAMETOB U
3aa4 U3 peajbHOM KU3HU; BBIpaXKaTh (OPMyIaMU 3aBUCUMOCTU MEXITY
BEJIMYMHAMU; UCIIOJIb30BATh CBOMCTBA U rpaduKu (QyHKIUHI AJ1s peleHust
YpaBHEHMI, HEpPaBEHCTB M 3aJay C [apaMeTpaMu; H300paxkaTb Ha
KOOPJAMHATHON IJIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUM, HEPABEHCTB

N UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/laud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
HPOLEHTHI, I0JIU U YacTH, HAa JBUXKEHHE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 33J1a4l U3 00JacTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHHUS, HEPaBEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3aJa4yH, HCCIEAOBATh IOJyYCHHOE PEIICHUE U
OLICHMBATh IPaBJAONOJOOHOCTh PE3YJIbTATOB; YMEHHUE MOJEIUPOBAThH
peanbHbIe CHUTyallud Ha A3BIKE MATEMAaTHUKH; COCTABISATH BBIPAXKCHUS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHUIO 33J1a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJEIM C WCIOJIB30BAHMEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATHIMU: CpeiHee apumeTrndeckoe, MeauaHa,
HauOoJbIlIee U HaUMEHbIlIee 3HAUCHUS, pa3Max, TUCIIePCHsl, CTaHapTHOE
OTKJIOHEHHE YMCIIOBOTO Habopa; yMEHHE U3BIEKATh, UHTEPIIPETUPOBATH
uHbOpMaIIO, IPEACTABICHHYIO B TA0IUIaX, HA JUarpammax, rpapukax,
OTPaXKaIoIIYI0 CBOWCTBA peajbHBIX MPOIIECCOB U SIBJICHUI; IPEICTABIIATh
uHbOpMAIIMI0O C TIOMOMIIbIO TaONWUIl M JAWarpaMM; HUCCIIEIOBATh
CTAaTHCTUYECKUE JaHHBIC, B TOM YHCIIE C MPUMEHEHHEM TpadudecKuX
METOJIOB U AJIEKTPOHHBIX CPECTB; Tpa)UIeCKU UCCIIEIOBATH COBMECTHBIE

HaOJII0IEHUS C IOMOIIBIO AMArPaMM PACCEeHBAHUS U TMHEHHON Perpeccuu




YMeHHe onepupoBarh IOHATHUAMM: CIy4alHbIM ONBIT U CIy4dalHOE
COOBITHE, BEPOATHOCTh CIIyYaHOIO COOBITUS; YMEHHUE BBIYHMCIATDH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpadUuecKuX METOJOB; MPUMEHSThH
(opMyJBl CIIOKEHHSI U YMHOXKEHMsI BEpOSATHOCTEH, (OpMyiy MOIHOM
BEpOSATHOCTH, opMyiy bepHyiu, komOuHaTopHble (GakTbl 1 HOpMyIIBI;
OLICHUBAaTh BEPOSITHOCTH PEAJbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
HNOHATUAMM: CllydyailHas BeEJIMYMHA, paCHpPEICIICHUE BEPOSITHOCTEM,
MaTEMaTHUYECKOE OXHUJAHUE, NUCIEPCHs M CTaHAAPTHOE OTKIOHEHHE
CIlyuallHOW BEJIMYMHBI, (YHKIMH pACIpelesieHus] M  IUIOTHOCTH
PaBHOMEPHOIO, II0Ka3aTE€IbHOTO M HOPMAaJIbHOIO pPacClpeciICHUN;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YUEHHBIX pacCIpeneiIeHu IS
peleHust 3ajady; 3HAKOMCTBO C HOHATHSAMM: 3aKOH OOJBIINX YHCEl,
METOABI BBIOOPOYHBIX HCCIEIOBAHUHN; yYMEHUE NPUBOIUTH HPUMEPHI
NPOSIBJIIEHUS] 3aKOHA OOJBIIMX YHUCENT B NPHUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHME ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWH, YHUCJIO TIEPEeCTaHOBOK, OMHOM HbIOTOHA; ymeHuHe
OPUMEHITh KOMOWHATOPHBIE ()AKThI M PACCyKICHUSA JJIs peIICHUs 3a1a4;
OLICHUBATH BEPOATHOCTH  pEaJbHbIX COOBITHIA; COCTaBIIAATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH IOJyYECHHBIN PE3YJIbTAT

YMeHue omnepupoBaTh IOHATHSAMM: TOYKA, MpsAMas, IJIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, Jy4Y, BeJIMYMHA YIJIa, IUIOCKUH Yrod,
JIBYTPaHHBIA YIroJ, TPEXTPAHHBIM yroJ, CKPEIIMBAIOIIMECS MpPSIMBIE,
MapajyieIbHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX U IIOCKOCTEH, Yroi
MEXy NPSAMBIMH, YTojl MEXKIY HpPSIMOH M IJIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE MEKITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMU; YMEHHE UCII0JIb30BaTh IIPU
pelIeHnH 3a7a4 U3y4YeHHbIE (PAKThl U TEOPEMbl IJIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENM C TMOMOIIbI0 T'€OMETPUYECKUX MOHITUH H

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMHW NPAKTUYCCKUC 3aJa91UN
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YMeHue onepupoBaTh MOHATHAMU: IUIOMAAL QUTYpbl, 00BEM GUTYPHI,
MHOTOT'PAHHHK, MPABWIbHBIA MHOTOTPAHHUK, CEYEHHE MHOTOTPAaHHHUKA,
Ky0, Mapajienenunesn, MpusMa, Nupamuia, (urypa u TMOBEPXHOCTb
BpallleHHs, IWIMHAP, KOHYC, map, cdepa, miomanas cepsl, IUIomaib

MOBEPXHOCTU MHPAMUAbI, MPU3MBI, KOHYyca, IWIMHIpPA, 00bEM Kyoa,




IIPSIMOYTOJIBHOTO ITapajuleICNIAIela, NUPaMUAbl, IIPU3MBI, LWIHHIPA,
KOHYCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUECHUsI KOHYCa U IWJIMHJPA,
napajuleJbHble OCH WJIM OCHOBAHUIO, CEYECHHE IIapa, IUIOCKOCTD,
Kacaromasicss cdeppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHMKA, N300pa’kaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs1, B TOM YHCJIE C IOMOLIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHATh CBOMCTBAa T€OMETPUUYECKUX (PHUTYpP, CAMOCTOSATEIBHO
(dhopMynupoBaTh ONnpesesieHus] U3y4aeMbIX (UTyp, BBIIBUTATh THIIOTE3bI
0 CBOICTBax M NMpHU3HAKaX reOMETPUUECKUX (HUTyp, OOOCHOBHIBATH MIIH
onpoBepraTh MUX; YMEHHE MPOBOAWTH Kilaccudukanuio Guryp Imo
pa3IMYHBIM TMPHU3HAKaM, BBIMOIHATE HEOOXOJUMBIE JIOTIOJHUTEIbHBIC

TIOCTPOCHHS
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YMeHHue onepupoBaTh IMOHATHUSAMHU: JBW)KCHHE B NPOCTPAHCTBE,
napauseNbHblid IEPeHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHuE TMOAOOMS, MOJO0OHBIE (QUTYpBI; yMEHHE
pacro3HaBaTh paBHbIE U MOJ00HBIE (UTYpHl, B TOM YHCJIE B MPHUPOJIE,
WCKYCCTBE, apXHUTEKType; HCIOJIh30BATh T'€OMETPUYECKHE OTHOIICHUS
OpU pelleHUH 3a7ay; HAaXOAUTh T€OMETPUYECKHE BETUYMHBI ([UIMHA,
yroj, IUIomanas, OObEM) MpHM PEIICHWH 3a7ad U3 JAPYTHX YYEOHBIX
IPEMETOB U U3 PEeabHOM JKU3HU; YMEHUE BBIYUCIATH T€OMETPUUECKHUE
BeJIMYMHBI (JUTMHA, YTOJ, TUIOmAab, OOBEM, IJIOMIAIh MOBEPXHOCTH),
UCTIONB3Ysl M3yYeHHbIE (OPMYJIbI M METOABI, B TOM YHMCIE: IJIOMIAIb
MOBEPXHOCTH THPAMHUJIBI, TPU3MBI, KOHYCa, IIIMHAPA, TUIOMAIb CQEpH;
00bEM Ky0a, IpsAMOYToJbHOIO MapajulesienuIes1a, TUpaMUubl, IPU3MBI,
IWJIMHIpA, KOHyca, IIapa; YMEHHWE HaXOJWTh OTHOIICHHE OO0BEMOB

HoJ00HBIX (uryp

YMeHue ONCpUPOBATH IMOHATHUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOPpANHAT,
BCKTOpP, KOOPpAWHATBI TOYKH, KOOpPAWHATBI BCKTOpA, CymMMa BCKTOPOB,

IMPOU3BCACHUC BCKTOpAa Ha YHCIO, PA3JIOKCHUC BCKTOPA IIO 6a31/1cy,

12 CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IPOU3BEICHUE, YTOJ MEXKIY
BEKTOpPAMHM; YMEHHE HMCIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METO.
JUISL PEIICHHs] TEOMETPUYECKMX 3aJad M 3a]ad JAPYruX Y4eOHBIX
MIPEMETOB

3 YMeHrne BbIOMpATh TMOIXOMSANIANA METOJ JUIsl PEIICHHUs 3aauyu;

IMOHMMAHHUEC 3HAYUMOCTH MATCMATUKKW B H3YYCHUU IIPUPOJHBIX U




OOIIIECTBEHHBIX TPOLECCOB W  SIBICHUH; yMEHHE paclo3HaBaTh
IPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE, YMEHHE IPHUBOIUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITMM POCCUHCKOM M  MHUPOBOU

MaTeMaTH4IeCKOM HAayKH




INIEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbBIX HA EI'D
1O MATEMATHUKE

Kon

IIpoBepsiemMblii 3JIeMeHT coepPKAHUSA

Yucna 1 BEIYUCIIEHUS

1.1

HaTypaanHe U OCIbIC YHCIIA. HpI/I3HaKI/I JACIIMMOCTH ICJIBIX YUCCII

Pammonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JApPOOH, TPOLIEHTHI,

2 OeCKOHEUHbIE IEPUOIUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaJIbHOM cTeneHu. JedcTBus ¢ apuMeTHIecKUMu
' KOPHSIMU HAaTypaJIbHOM CTEeTeHU
L4 Crenenp c¢ wnensiM mnokaszareneM. CrTeneHb C palMOHAIBHBIM ITOKA3aTEIEM.
' CBoiicTBa cTENEHU
L5 CuHyC, KOCHMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCJIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. [lecaTuunbie 1 HaTypabHBIC JOTapU(pMbI
JlelicTBuTenpHble 4Yucia. ApupMeTHYECKHE Onepauuu ¢ JIeHCTBUTEIbHBIMU
1.7 yycnaMu. [lpubnuxkénHble BbIUMCICHUS, MpaBWiIa OKPYIVIEHUS, NPUKUAKA U
OLICHKA PE3yJIbTaTa BIYUCICHUI
1.8 [Ipeobpa3oBanue BbIpakeHUI
1.9 KommiekcHble uncna
2 VpaBHEHHUS 1 HEPABEHCTBA
2.1 Lenble u 1poOHO-paIIOHANIbHBIE YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHHUS
23 TpuronomeTpruyeckue ypaBHEHUS
2.4 [TokazaTenbHbIC U JOrapUDMUUECKIE YPAaBHEHUS
2.5 Lenbie 1 1poOHO-paIMOHATILHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U JIorapupMUUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuuecKkue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu
2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEHUI. ONpeaennTesb MaTPULIbI
3 OyHKIMH U TpaduKu




Oynk1us, crnocodsl 3amanus ¢yHkuuu. I'paduk ynknun. B3anmuo oOpaTHble

> ¢yukuuu. Yétnelie u HeuétHple GyHKIMU. [lepuoanueckue GpyHkuun
OOnactp ompeneneHus: WU MHOXECTBO 3HaueHuil ¢yHkiuu. Hymu ¢yHkuumm.
39 IIpomexxyTku  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKLHUH.
' MakcumyMbl 1 MUHUMYMbI (QyHKuuu. HamOGonbliee M HavMeHblee 3HA4YEHUE
(GYHKIMU Ha TPOMEKYTKE
13 Crenennas ¢QyHKIUS C HaTypajbHBIM U IIeNIbIM ToKa3areneM. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOPHS /7-Oi CTETICHH
34 Tpuronomerpudeckne GyHKINN, X CBOHCTBA U Tpa(uKH
3.5 [oka3zarenbHas u orapudmuyeckas GyHKIHH, IX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumnroTel rpadukoB ¢yHkuuid. CBoiicTBa (QyHKUUH,
' HENpPEepPhIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEIbHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. Dopmyiia c0KHbIX POLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas pynkiuu. [Ipon3BoaHBIE 2JIEMEHTAPHBIX (PYHKITAN
IIpuMeHeHre NPOM3BOAHOM K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTb M
4.2 sKcTpeMyMbl. HaxoxxneHne HanOobIIero 1 HAaMMEHBIIETo 3HaYeHusT (PYHKITUN Ha
OTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHoOXkecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBamu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaICHUS
7.5 Koopannatsl u BEKTOPBI







