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MHNOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBsieTCs OJHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpeIHEro o01ero oopasoBanusi, Tak Kak 00ecreuynBaeT
BO3MOXXHOCTh HW3YYEHHS JIUCHUUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBICHHOCTH M MPEIMETOB T'YMaHUTApHOTO IUKJIA.
[TockonpKy JIOTUYECKOE MBIILICHHE, (POPMUPYEMOE MPU U3yUYEeHUU O0YUYaIOUTUMHUCS MOHATHIHHBIX OCHOB T€OMETPHH, TIPU
JI0Ka3aTeNbCTBE TEOPEM U MOCTPOSHUH LIETIOUKH JIOTUYECKUX YTBEPKACHH P PEIICHUN T€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIIBUTATh U OTIPOBEPTaTh TUIIOTE3bl HETIOCPEICTBEHHO UCTIONIB3YIOTCS MPHU PELICHUH 33/1a4 €CTECTBEHHO-HAYUHOTO 1IHKIIA,
B YACTHOCTH (PU3MUECKUX 3a]au.

Llens ocBoeHus nmporpamMmsl yueOHOro Kypca «I'eomerpus» Ha yriyOa€éHHOM ypOBHE — pa3BUTHE UHMBUIYaJIbHBIX
CHOCOOHOCTEM 00yYaroIMXCsl MPU M3YyUYEHUU TEOMETPUH, KaK COCTaBISIOLIEH NpeaMeTHOl obnactu «Martemartuka u
uHpopMaTuKa» depe3 00ecledeHre BO3MOXKHOCTU MPUOOPETEHHS] M HCIIOJIb30BaHUs OoJiee IMIyOOKHMX I'€OMETPHUUECKHUX
3HaHUU U JIEUCTBUH, CHEUM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX MJIsl YCHEUIHOro Mpo(ecCHOHAIBLHOTO OO0pa30BaHMUI,
CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMaTHKH.

[IpropuTeTHBIME 33/1a4aMU Kypca T€OMETPUHU Ha YTIIyOJIEHHOM ypOBHE, PACHIMPSIONIMMHU U YCHUIMBAIOIIUMHU KypC
0a30BOr0 YpOBHSI, SIBJISIIOTCS:

paciMpeHne MpeICTaBICHHs O TEOMETPUH KaK YaCTH MHUPOBOW KyJIBTYpPHI H (HOPMHUPOBAHHIE OCO3HAHUS B3aMMOCBS3H
T€OMETPUHU C OKPY KAIOIIUM MUPOM;

dopMupoBaHrE TPEICTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEUIIMX MaTEMaTHUYECKUX MOJENSX,
MO3BOJIAIOIINX OMUCHIBATH M M3y4YaTh Pa3HbIC SBJICHUS OKPY)KAIOIIET0 MUPA, 3HAHUE MOHATUIHOTO amnmapara 1o pas3aeiy
«CtepeomeTpus» yueOHOTO Kypca TreOMETpHH;

(opMupoBaHHE yMEHHsS BJaJe€Th OCHOBHBIMH MOHATHUSMU O MPOCTPAHCTBEHHBIX (PUIypax M HMX OCHOBHBIMHU
CBOMCTBAaMM, 3HAHUE TEOpeM, GOPMYJI U1 YMEHHE UX IPUMEHSITh, YMEHUS JOKAa3bIBaTh TCOPEMbI U HAXOIUTh HECTAHAPTHHIE
CIIOCOOBI peIIeHUs 3a1a4;

(opMupoBaHrE yMEHUS paclo3HaBaTh Ha YepTekKaxX, MOJIETSAX U B peaIbHOM MUPE MHOTOI'PaHHUKH U TeJla BPaIlleHHS,
KOHCTPYHPOBATh T€OMETPUUECKUE MOJIEIIH;

¢opMupoBaHHEe TOHMMAaHHS BO3MOXXHOCTHM  aKCMOMATHYECKOTO TIOCTPOEHUS  MaTeMaTHYeCKUX  TEOpHid,
dbopMUpOBaHNE TOHUMAHHUS POJIM AKCHOMATUKU TIPH MTPOBEICHUH PACCYKICHHIA;

dopMupoBaHHE YMEHHUS BJIaJETh METOJAMHU JIOKA3aTeIbCTB W QJITOPUTMOB DEIICHUS, YMEHHsS WX MPHUMEHSTH,
POBOJNTH JIOKA3aTENbHBIE PACCYKICHUS B XOJAE PEIICHUS CTEPEOMETPUYECKUX 3adad M 3aJad C MPaKTHIECKUM
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colepkaHueM, (HopMHUpPOBaHHME NPEACTABICHUS O HEOOXOAMMOCTH [OKA3aTeNbCTB IPU OOOCHOBAHWM MAaTEMaTUYECKUX
YTBEPKACHUN U POJIM AKCHOMATHKHU B TIPOBEJACHUM JEAYKTUBHBIX PacCykKICHUM;

pa3BUTHE U COBEPUICHCTBOBAHNE MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs, No3HaBaTeIbHOM
AKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUMN, KPUTUYHOCTH MBILUIEHUS, THTEPECa K U3yUYEHUIO0 TEOMETPUH;

(dopMupoBaHrne (PYHKIMOHAIBHONW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPHUU: YMEHHMsI PAclO3HaBATh MPOSBICHUS
F€OMETPUYECKHUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEN B PEAJbHBIX KU3HEHHBIX CUTYALMIX U MPU U3YUYEHUU APYIHX
y4eOHBIX TPEIMETOB, TPOSBICHHUA 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIMPOBAHMS peajbHBIX CHUTyalluH,
MCCJIEI0BAHMS IOCTPOCHHBIX MOJIENIEH, HHTEPIIPETAUHU TIOJTyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJEpPKATEIbHBIMU JIMHUAMH yueOHoro Kypca «I'eomerpusi» B 10—11 knaccax sapistorcs: «IIpsambie u
IUIOCKOCTH B TPOCTpaHCTBe», «MHororpanHukm», «Tenma BpamieHus», «BekTopsl M KOOPAMHATHI B MPOCTPAHCTBE,
«/IBM>KE€HHS B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo PI'OC COO tpedoBaHuE «yMETh ONEPUPOBATH MOHATUIMNY, PEIIEBAHTHBIMU T€OMETPUH HA
yriay0néHHoM ypoBHe oOyueHust B 10—11 kiaccax, OTHOCHTCA KO BCEM COJEP)KATEIbHBIM JIMHHUSM Y4eOHOTO Kypca, a
(opMHUpOBaHKE JIOTUYECKUX YMEHHUI pacIpeesieTcsl He TOJIbKO MO COAEPKAaTEIbHBIM JIMHUSM, HO U IO TO1aM O0yUYEeHHUSL.
Copnepxanue o0pa3oBaHMsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHUsI DenepanbHOl pabodeil mporpaMMel,
pacnpeen€HHBIM 10 rojiaM 00y4YeHUs], CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUIINAIBHBIM
BOIIpOCaM oOOydvaromuecs oO0pallagiuch HEOJHOKPATHO. ODTO TMO3BOJISIET OPraHM30BaTh OBJIAJIEHUE T'€OMETPUUYECKUMU
MOHATUSIMUA Y HaBbIKAMH IOCJIEJI0BATENBLHO U MOCTYNAaTENbHO, C COOIIOJEHUEM NPHUHIMIA MPEEMCTBEHHOCTH, & HOBBIE
3HAHMS BKIIIOYATh B OOIYIO0 CUCTEMY F€OMETPUUYECKHUX MPEACTABICHUN 00ydaronnxcs, pacuupsis U yriayonss e€, oopasys
MIPOYHbIE MHOKECTBEHHBIE CBA3H.

[lepexon K U3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISET:

co3nath ycioBus i auddepeHunanun o0y4yeHus, TOCTPOCHHST MHAMBUAYAJIbHBIX OOpa30BaTENbHBIX MPOrPAMM,
oOecreuuTh yriay0aéHHOe U3yUeHHE TEOMETPUH KaK COCTaBIIAIONIECH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMUXCS K TMPOJODKCHHUIO M3YyYEeHHMs] MATeMaTHKW C Y4€TOM BbIOOpa Oymyriei mpodeccuw,
oOecrieuynBas MPEEMCTBEHHOCTh MEXIY OOIIUM U TTPOPECCHOHATIBHBIM 00pa30BaHUEM.

Ha n3yuenne yueOHoro kypca «I'eometpus» Ha yriay6néHHOM ypoBHE otBoauTCs 204 yaca: B 10 kiacce — 102 yvaca
(3 yaca B Hezmento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COJEPXKXAHUE OBYUEHUA

10 KJIIACC

[IpsiMbIE ¥ TITIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TOHATUSL CTEpEOMETpUHU. Touka, MpsMas, IIIOCKOCTb, MPOCTpaHCTBO. I[loHsATHE 00 akcHOMaTUYECKOM
IIOCTPOEHUU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHO€e pacnonokeHue MpsMbBIX B IIPOCTPAHCTBE: IEPECEKAIOIINECS, [TapaUICIIbHBIE U CKPEIIUBAIOIINECS IIPSMBIE.
IIpy3Haku CKkpemuBaromMXCs NpsMbIX. [lapamienbHOCTh NPAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeIbHbIC IIPSAMBIC B
IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MNPAMBIX, MAPAJIIEIBHOCTh MPAMOM M IUIOCKOCTH. llapamnenpHoe M LEHTpalbHOE
IpOeKTUpOoBaHue, n300paxeHue ¢uryp. OCHOBHBIE CBOICTBa MapajyieNIbHOTO NpoeKkTupoBaHus. M3o0paxenue ¢uryp B
[1apajuIeJIbHOW IIPOEKILUU. YTIIbI C COHAIIPABICHHBIMA CTOPOHAMM, YTOJI MEXAY NPSMBIMU B IIpocTpaHcTse. [lapannenbHocTh
IUIOCKOCTEH: mapaienbHble IIOCKOCTH, CBOMCTBA NapauIeIbHbIX TUIOocKOoCcTel. [IpocTeiime mpocTpaHCTBEHHbIE (PUTYpPHI Ha
IJIOCKOCTHU: TETPAdIP, NapAJUICIICIUIIE T, IOCTPOCHUE CEYEHUN.

[leprieHIUKYISIPHOCTD MPSAMOU U IIOCKOCTH: NEPIEHANKYJIAPHBIE MPSIMBbIE B IPOCTPAHCTBE, NMPAMBIE ITapaJUICIIbHBIE U
MIEPIICHIUKYJISIPHBIE K IUIOCKOCTH, TPU3HAK MNEPNEHAUKYIAPHOCTH TNPSIMOM M IUIOCKOCTH, TEOpeMa O NpsIMOM
MEPIICHIUKYJISIPHON TNIOCKOCTH. OpTOTOHANIBHOE NMPOEKTUpOBaHue. [lepnenanKysp 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0
MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 TUIOCKOCTH, MPOEKUUsS (UTYpbl HAa MIOCKOCTh. [lepneHAnKyISIpHOCTh MIOCKOCTEN:
IIPU3HAK MEPIIEHANKYISIPHOCTH ABYX INIOCKOCTEN. TeopeMa o TpEX MepIeHIUKYISpax.

VYrabel B IPOCTPAHCTBE: YIOJl MEXy MPSIMOM U IUIOCKOCTHIO, IBYTPAHHBIN YIOJI, IMHEWHBIA YroJ ABYTPAHHOIO YTJIA.
TpéxrpanHblii 1 MHOTOrpaHHbIE yribl. CBOKWCTBA INIOCKUX YTJI0B MHOTOIPaHHOrO yria. CBOMCTBa IUNIOCKMX WU JIBYI'PaHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YTJIA.

MHororpanHuKH

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: N-yronpHas npusma, npsMas U HAKJIOHHAs MPU3MBI,
OOKOBas ¥ MOJTHAs MOBEPXHOCTH MPU3MBL. [lapannenenunen, mpsiMOyTOJbHBIN MapajuieNenume]] 1 ero cBorictBa. Kparuaiimme
MyTH Ha MMOBEPXHOCTH MHOTOrpaHHuKa. Teopema Ditnepa. [IpoctpancTBennas teopema Iludaropa. [lupamuna: n-yrompHas
nupamujia, NpaBuibHAs U yceu€HHast nupamuabl. CBoiicTBa pedep U OOKOBBIX TpaHel MpaBUIbHON nupamuabl. [IpaBunbHbIe
MHOTOTPAHHMKHU: MpaBWIbHAs IMpPU3Ma M NpPaBUIIbHAs MHpPAMHUAA, NPABWIbHASA TPEYTOJbHAs NHUPAMUAA W NPABUIIBHBIN
TeTpa’ap, Kyo. [IpeacraBienue o mpaBUIbHBIX MHOTOMPAHHUKAX: OKTadIp, TOACKA3P U UKOCADIP.



Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHand, yriasl. [lmomans GOKOBOW MOBEPXHOCTH M TMOJIHOM
MOBEPXHOCTHU MPSAMOI MPU3MBI, IIOMIAAh OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU TTpu3Mbl. [1normians 60koBoit
MOBEPXHOCTU ¥ TOBEPXHOCTH MPABUIIBHON IUPaMHUIbI, TEOPEMA O IUIOMIAIA YCEUEHHON TUPaAMUBI.

CuMmMmeTprs B IPOCTPAHCTBE. DJIEMEHThl CUMMETPHUHM MPABHIBHBIX MHOTOTPAaHHUKOB. CUMMETpHS B IMPAaBUIBLHOM
MHOTOIPAHHHMKE: CHMMETPUS NapajlIeIenune a, CAMMETPUS TPAaBUIIbHBIX IPU3M, CAMMETPUS PABUIIBHON MTUPAMUIBI.

BekTopsl 1 KOOpJMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJEBOI'O BEKTOPA, BEKTOPBI KOJUIMHEAPHBIE,
COHAIPABJICHHBIE U NPOTUBOINOJIOKHO HAIIPABJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JI€MCTBUS C BEKTOPAMU: CIOXKEHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, yMHOKEHHE BEKTOPa Ha 4K ciio. CBOMCTBA CIIOXKEHUS BEKTOpOB. CBOICTBA
YMHOKEHHsI BEKTOpa Ha 4yucio. IloHsaTue xomiuiaHapHble BEKTOpBL. [Ipu3HaK KoMIUIaHaApHOCTH TPEX BeKTOpOB. IIpaBuiio
napajuienenunena. TeopemMa o pa3joKEHWH BEKTOpa MO TPEM HEKOMIUIAHApPHBIM BeKkTopaM. lIpsmoyronpHas cucrema
KoopauHat B npocrtpadcTBe. KoopauHatel Bekropa. CBsA3b MEXIy KOOpJAMHATaMHU BEKTOpAa M KOOPJAWHATAMHU TOYEK. YTOJ
Mexay BekTopamu. CKaJasipHOE MPOU3BEIECHNUE BEKTOPOB.

11 KJIIACC

Tena BpatmeHus

[ToHsATHSA: UMAMHApPUYECKAs MOBEPXHOCTh, KOHMYECKAash MOBEPXHOCThb, c(epruyeckas MOBEPXHOCTh, OOpa3yrolue
noBepxHocTed. Tena BpalleHus: IWIMHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. BzanmHoe pacnonoxkenue cepsl u
MJIOCKOCTH, KacaTellbHas MIOCKOCTh K cdepe. M300paxeHue Ten BpalleHus: Ha TNIOCKOCTU. Pa3BépTka MWIMHIpA U KOHYCA.
CummeTtpus cdepsl U mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. TeopeMa 00 00BEME PSMOYTOJILHOTO TapaJlJieIenuIe a U CIeICTBUS U3
He€. O0BEM NpsAMOI U HAaKJIOHHOM MPU3MBI, IMJIUHAPA, MUpaMUabl U KoHyca. O0BEM 11apa U IapoOBOT0 CETMEHTA.

KomOuHanuu Ten BpallleHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BhucaHHas B LMJIMHIAP, OMHCAHHAs OKOJIO LIMJIMHJpA.
[lepeceuenue ceprl u mapa ¢ mwiockocThio. Kacanue mapa u cdepsl miockocteio. [loHATHE MHOTOrpaHHKKA, OMMCAHHOTO
okoJ10 chepsl, chepbl, BNUCAHHON B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

[Tnomane moBepxXHOCTH IMJIMHApPA, KOHYyca, miomanas cepsl u e€ yacteil. [logobue B mpocrpancte. OTHOIIECHUE
00BEMOB, MIONIaeH TOBEepXHOCTEHN Mo100HBIX puryp. [IpeoOpazoBanue nmogodusi, romoTeTus. Pelenne 3ana4y Ha MIOCKOCTH
C UCIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.



[TocTpoenune cedeHnit MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS MUIUHAPA (TTapajuieIbHO U MIEPIECHANKYISIPHO OCH),
CEYCHMS KOHYca (MapauiebHbIe OCHOBAHUIO M MPOXOIAIITNE Yepe3 BEPIIUHY), CEUCHUS IIapa, METOIbI ITOCTPOCHUSI CCUCHUIA:
METO/I CJIEJIOB, METOJI BHYTPEHHET 0 MPOEKTUPOBAHNS, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanuu Haja BekTOopaMu. BekTopHOe yMHOXEHUE BEKTOpPOB. CBOICTBa BEKTOPHOTO
yMHOXeHUs. [IpsMoyronbHas cucreMa KoopauHaT B mpoctpancTBe. KoopamHatel BekTopa. Pasnoxenne BekTopa 1mo 6asucy.
KoopuHaTHO-BEKTOPHBINM METO/ MPU PEIICHUH T€OMETPUUECKHX 3a]1a4.

JIBM>KEHUS B MPOCTPAHCTBE

JBkenus mpoctpancTBa. OrtoOpaxkeHusi. J[BrkeHuss u paBeHCTBO ¢uryp. OOmue cBoicTBa JBUXKEHUW. Bumbl
JIBMDKEHUN: TapajuleNIbHbIA TMEePEeHOC, IEHTpalbHas CHUMMETpHUSA, 3€pKalibHas CHUMMETPHs, IOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHET'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3VJIBTATHI

1) rpaxxnpaHcKoe BOCIIUTAHUE:

C(pOPMUPOBAHHOCTh T'PAKIAHCKOW MO3UIUU OOYYaIOLIErocsi KaK aKTMBHOIO M OTBETCTBEHHOI'O 4JjieHa POCCHICKOIO
oOuiecTBa, MPEACTABICHUE O MAaTEMAaTUYECKUX OCHOBaX (YHKIMOHMPOBAHUS Pa3IMUYHBIX CTPYKTYp, SIBICHUMN, MPOLELYP
Ipa)XIaHCKOro o0mecTBa (BbIOOPHI, OMPOCHI M JAPYroe), YMEHHE B3aWMOJAEWCTBOBATH C COIMAJIBHBIMM MHCTUTYTAMU B
COOTBETCTBHUHM C UX PYHKUMSIMU U HA3HAYCHHUEM;

2) naTpUOTHUYECKOE BOCIIUTAHUE!

Cc(pOPMUPOBAHHOCTh POCCUICKON I'pa)1aHCKOM HMIECHTHUYHOCTH, YBa)KEHHUS K MPOLUIOMY U HACTOSIIEMY POCCHUICKOM
MaTEMaTHKH, LIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUHCKHUX MATEMAaTUKOB U POCCHUMCKONW MaTEeMaTHMYECKOH LIKOJbI,
MCIIOJIb30BaHUE ITHUX JOCTIKEHUHN B IPYTUX HAyKax, TEXHOJOTHIX, chepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE!

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH POCCHUHUCKOTO Hapojaa, cCOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO
MOBE/ICHNUS, CBA3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTH)KCHUN HAYKH U IS TEIbHOCTHIO YUEHOTO, OCO3HAHNE JTMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYUBOTO OyAyIIETO;

4) 5CTETHYECKOE BOCIIUTAHHEC:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOUasi 3CTETUKY MaTeMaTHUYECKHX 3aKOHOMEPHOCTEN, 00ObEKTOB, 3a/1a4, PEIICHUH,
paccyX1eHUl, BOCIPUUMYHUBOCTh K MAaTEMaTUYECKUM acleKTaM pa3InyHbIX BUJIOB UCKYCCTBA,

5) dbuszmveckoe BOCIUTAHUE:

Cc(OPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKHE 3HAaHUS B MHTEpecax 3J0pOBOro M 0e30macHoro oodpasa
’KH3HHU, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3JI0POBBIO (3I0pOBOE NMUTAaHUE, COATaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA,
peryispHas (Qu3uueckas aKTUBHOCTh), (PU3NYECKOE COBEPLICHCTBOBAHWE NPU 3aHATUSAX CHOPTHUBHO-030POBUTEIHLHOM
JesITeIbHOCTHIO;

6) TpyZlOBO€ BOCIIUTAHUE:

TOTOBHOCTh K TpPYAY, OCO3HAaHHME IIEHHOCTH TPYAOIIOOWs, MHTEpeC K pa3nudHbiM chepam mpodeccrnoHaIbHOM
JESTEIbHOCTH, CBS3aHHBIM C MaTeMaTUKONM W €€ TPUIOKEHHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei



npodecCu W peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHUYECKOMY
o0pa3oBaHMI0 W CaMOOOpPA30BaHMIO HAa MPOTSHDKCHHHM BCEW JKW3HW, TOTOBHOCTh K AKTHUBHOMY YYacTHIO B PEIICHHUH
MPaKTUYECKUX 3a]1ad MAaTeMaTHYECKOW HAPaBICHHOCTH;

7) 2KOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMHPOBAHHOCTh HKOJOTHYECKON KyJIbTYPhI, TMMOHUMAHHUE BIIUSHHUS COIMAIBHO-IKOHOMHUYECKHUX IPOIECCOB Ha
COCTOSIHHE TPHUPOTHON U COIUAIBLHOM Cpe/ibl, OCO3HAHKE II00ATLHOI0 XapaKTepa dKOJIOTHYECKUX MPoOJieM, OpUEHTAIIUS Ha
MIPUMEHEHUE MAaTEMAaTHYECKUX 3HAHWM JUIS pelIeHUs 3a7a4 B 00JIACTH OKPYKAIOIIECH Cpeibl, TIaHUPOBAHUE MOCTYIKOB U
OIICHKH MX BO3MOXHBIX ITOCIIEICTBHUH JIJIST OKPYKAIOIICH CPEJIbl;

8) IIEHHOCTH HAYYHOT'O ITO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOU
MIPaKTUKH, TOHUMaHUe MaTEMaTUUECKON HayKH Kak c(pepbl 4eJOBEUECKOM NESITEILHOCTH, ATANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHS ITUBUIIM3AIIMN, OBJIAJACHUE I3bIKOM MATEMAaTHKU U MaTeMaTHICCKON KYJIbTYPOM KaK Cpe/ICTBOM ITO3HAHUS MUPA,
TOTOBHOCTB OCYIIECTBIIATH MPOSKTHYIO M HUCCIICIOBATEIBCKYIO ACATEIHPHOCTh HMHINBHUIyAIBHO U B TPYIITIC.

METAITPEIMETHBIE PE3YJIBTATHI

[To3HaBaTeNbHBIC YHUBEPCAbHBIE YUSOHBIC IEHCTBHSI

ba3oBrle 1ormueckue AeMCTBUS:

BBISIBIIATh U XaPAaKTEPH30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMATHYCCKUX OOBEKTOB, MOHATHU, OTHOIICHUNH MEXIY
MOHATUSAMH, (OPMYTUPOBATH OMPEACICHUS MMOHATUH, YCTaHABIIMBATH CYIICCTBEHHBIN MPU3HAK KJIACCU(DHUKAIIUN, OCHOBAHUS
JU1s1 0000ITIICHUS U CpaBHEHUS, KPUTEPHH TIPOBOJIMMOTO aHAIN3a,

BOCIIPMHUMATh, (POPMYJIHUPOBATh M IMPEOOPA30BLIBATH CYXKJACHHUS: YTBEPAUTEIIbHBIC W OTPHUIIATEIIbHBIC, CIUHUYIHBIC,
YJacTHBIE U 00IIHE, YCIOBHBIC,

BBISBIISITh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IMPOTHUBOPEYMS B (paKkTaxX, JAHHBIX, HAOIIOJCHUIX U
YTBEPKICHUSIX, TIPEIIaraTh KPUTSPUHU JJISl BBISIBJICHHUSI 3aKOHOMEPHOCTEH 1 MPOTHBOPEUHH;

JieaTh BBIBOJIBI C HCTIOIB30BAHUEM 3aKOHOB JIOTHKH, IS TyKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKITIOUCHHI
110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSATEIHHO JOKA3aTEeILCTBA MAaTEMATHICCKUX YTBEPKICHUH (TPSMBIE M OT IPOTUBHOTO), BHICTPauBaTh
apryMEHTAITUI0, TPUBOJIUTH MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;



BbIOMpaTh CMoco0 pemieHusl y4eOHOHM 3adaun (CpaBHMBAaTh HECKOJBKO BAapHUAHTOB pEIIEHUs, BBIOMpAaTh Hambojee
MOAXOSIINNA C Y4ETOM CAMOCTOSITENIBHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBeie Hcceq0BaTeNIbCKUE AECTBUS:

UCIIOJIb30BaTh BOIIPOCHI KAaK HCCJIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATh BOMPOCH], (PUKCUPYIOLIIE
MPOTUBOpEUHE, MPOoOiieMy, YCTaHABIUBATh HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3HIIHIO,
MHEHHE;

IPOBOJUTH CAMOCTOSTEIbHO CIJIAHUPOBAHHBIM HKCIIEPUMEHT, HCCIIEJOBAaHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEeMaTHYeCKOro 00BEKTA, SIBICHHUS, IPOLECCa, BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0bEKTaMHU, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIUPOBATH 0OOOUIEHHS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHHUS, UCCIIEIOBaHMS,
OLIEHUBAThH JOCTOBEPHOCTH MOIYUYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIEHMUI];

IIPOTHO3UPOBAaTh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, a TAK)KE BBIIBHIaTh MPEIIIOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIJIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH J€()ULIUTHI HTHPOPMALIMH, JaHHBIX, HEOOXOAUMBIX /I OTBETA HA BOMPOC U JIJISl PELICHUS 3aauH;

BBIOMPATh HHPOPMALIMIO U3 UCTOUYHHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH
MH(}OpMALUIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS,

CTPYKTYpPHUPOBATh HHPOPMALIKIO, IPEACTABIATH €€ B pa3IMUHbIX (POopMax, HWILTIOCTPUPOBATH IPaPUUECKH;

OLICHMBATh HaAEKHOCTh UH(OPMAIIUH IO CAMOCTOSITENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHUBHBIC YHUBEpPCAIbHbIC YICOHBIC ACHCTBUS

OOmenue:

BOCIIPUHUMATH M (DOPMYJIIMPOBATh CYKICHHS B COOTBETCTBUU C YCIIOBUSMH U ICJISIMH OOIICHHUS, ICHO, TOYHO, IPAMOTHO
BBIp@)KaTh CBOIO TOYKY 3pEHHS B YCTHBIX W IHUCHBMEHHBIX TEKCTaX, JaBaTh IOSICHCHHS IO XOJy PCUICHHS 3ajavu,
KOMMEHTHPOBATh TIOJYYSHHBINA Pe3yJIbTarT;

B X0J1¢ OOCY>KICHHSI 33]1aBaTh BOIIPOCHI 1O CYIIECTBY 00CYKIaeMOM TEMBI, POOJIEMBI, PEIIaeMO 33a/1a4H, BBICKa3bIBaTh
WJICH, HaIleJCHHBIC Ha IMOMCK PEIICHMS, COMOCTABIATH CBOM CYXICHHS C CYXXIACHHSAMH JPYTUX YYaCTHHKOB JHAJIora,
oOHapyXKUBaATh Pa3IMYKME U CXOACTBO MO3UIIHMI, B KOPPEKTHOH (opMe GOopMyIHPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHSI,



10

NPEJCTaBISTh PE3YNbTAThl PEIICHUs 3aJaud, IKCIEPUMEHTA, MCCIEAOBaHUS, MPOEKTa, CAMOCTOSTEIFHO BBHIOMPATH
¢dbopMaT BBICTYIUICHHUS C YUYETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ayUTOPHH.

PerynstuBHbIe yHUBEpCaIbHbIC YUECOHbIE IEHCTBUS

Camoopranuzanus:

COCTaBJISITh ITUIAH, ANTOPUTM PEUICHHs 3aJauyd, BBIOMPATh CIOCOO pelIeHUs C YYETOM HMEIOIIUXCS PECYpCcoB U
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM MHGOpMAIIHH.

CaMOKOHTpPOJIb, SMOLIMOHATIbHBIA UHTEIJICKT:

BJIa/IETh HABBIKAMU IIO3HABATEIbHOM peIeKCUN KaK OCO3HAHUS COBEPILIAEMBbIX IEUCTBUN U MBICIUTEIbHBIX NPOLIECCOB,
UX pe3ysibTaToB, BJIAJETh CHOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJS IpoLecca M pe3yibTaTra pelieHuss MaTeMaTHYeCKOH
3aJlauu;

IpEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IPU PELICHUU 33Ja4d, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh HA
OCHOBE HOBBIX 00CTOSITENIbCTB, JAHHBIX, HAHJACHHBIX OIINOOK, BBISBIEHHBIX TPYAHOCTEH;

OILICHWBAaTh COOTBETCTBHUE pe3yibTaTa LT W YCIOBUAM, OOBSICHATH MPUUYUHBI JOCTIKEHUS WM HEIOCTHXKECHUSA
PE3yJIbTATOB JIEATEIHHOCTH, HAXOIUTH OIIHOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ TENbHOCTD:

MOHMMATh M WCIIOJIb30BaTh MPEMMYIIECTBA KOMAHAHON M MHAMBHIYyaIbHON pabOThl MpU pelIeHUH y4eOHBIX 3ajaad,
MPUHUMATH 1€JIb COBMECTHOM NIEATEIHHOCTH, TJIAHUPOBATh OPTaHU3AIMI0 COBMECTHON pabOThI, paclpeaesiTh BUABI padorT,
JOTOBApUBATHCSA, 0O0CYKAATh MPOIIECC U pe3ynbTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOZICH;

y4acTBOBaTh B IPYIIOBBIX (popmax paboTsl (00CykaeHHs, 0OOMEH MHEHUI, «MO3TOBBIC IITYPMbI» U HHBIEC), BBITIOIHATh
CBOIO 4aCTh PabOTHI M KOOPIAUHUPOBATH CBOM JIEUCTBUS C IPYTUMU YJIeHAMH KOMAaH/Ibl, OLICHUBATh Kaue€CTBO CBOEIO BKJIaJa B
001U IPOIYKT O KPUTEPHUM, CHOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBUA.

[MPEAMETHBIE PE3YJIBTATHI

K koniy 10 knacca o0yyaroniuiicst Hay4uTCs:

— CBOOOMHO OMEPUPOBATh OCHOBHBIMH TMOHSATHSAMH CTEPEOMETPHHM TIPH PEIICHWH 3aJad H MPOBEICHUH
MaTEeMaTHYECKHUX PaCCyKICHU;

— TPUMEHATH AKCHOMbBI CTEPEOMETPUH U CIEACTBUS U3 HUX IPU PEIICHUU T€OMETPUUECKUX 3a]1aY;

— KJacCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE, MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE;
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— CcBOOOIHO OMEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C yTJaMH B MPOCTPAHCTBE: MEXKAY MPSMBIMHU B MPOCTPAHCTBE,
MEKly IPSIMOM U IIJIOCKOCTBIO;

— CcBOOOJIHO OIEPUPOBATh MOHATUSAMH, CBI3aHHBIMU C MHOTOTPAHHUKAaMU;

— CcBOOOJIHO pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPaHHUKOB (TIpU3Ma, MUpaMuAa, MPSMOYTOJIbHBINA apajlieenuIie],
Ky0);

—  KJacCU(HUIMPOBATh MHOTOTPAHHUKH, BEIOMpasi OCHOBAHUS 7S KiacCU(PHUKAIIY;

— cBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C CEUEHUEM MHOTOTPAHHUKOB IIJIOCKOCTBIO;

— BBINOJHATH MapajlieNbHOE, IIEHTPAIbHOE U OPTOTOHAJIBHOE MPOECKTHUPOBAHUE (UIYP HA IJIOCKOCTb, BBIMOIHSTH
n300paxeHus pUryp Ha MIOCKOCTH;

— CTPOUTHh CEUEHHS MHOTOTPAHHUKOB pa3JIMYHBIMU METOJIaMH, BBIINOJHATH (BBIHOCHBIE) IUIOCKHE YEpPTEXKH U3
PUCYHKOB IIPOCTBIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

—  BBIUUCIIATH IUIOIIAU TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, TUPAMU/A), TEOMETPUUECKHUX TEJ C IPUMEHEHUEM
hopmyr;

— CcBOOO/IHO ONEPUPOBATH MOHATUAMU: CUMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U MIIOCKOCTh CHMMETPHH, LIEHTP, OCh
Y TUIOCKOCTh CUMMETPHUH (PUTYPHI;

— CBOOOJIHO ONEpUPOBATh MOHIATHUIIMHU, COOTBETCTBYIOIIMMHU BEKTOPAaM U KOOPJIMHATAM B MMPOCTPAHCTBE;

—  BBIIIOJIHATH I€UCTBUS HaJl BEKTOPAMH;

— pemarb 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKHX OTHOLICHHH M HAaxOXKJIECHUE TeOMETPHUYECKUX BEIWYHH,
IIPUMEHSIS U3BECTHBIE METO/BI ITPU PEIICHUH MaTEMATHYECKHX 33/1a4 MIOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH;

— TMPUMEHATh NPOCTEUIINE MPOrpaMMHBIE CPEJICTBA M JJIEKTPOHHO-KOMMYHHMKALMOHHBIE CHUCTEMBI MPHU PEIICHUH
CTEpPEOMETPUYECKHUX 3a]1a4;

— U3BJIEKaTh, MPEOOPa30BbIBATH U HHTEPIIPETUPOBATH MH(POPMAIIUIO O TPOCTPAHCTBEHHBIX FTEOMETPUUYECKUX (PUTYpaX,
MPEICTABJICHHYIO HA YEPTEXKAX U PUCYHKAX;

— IIPUMEHSATH IOJYYEHHbIE 3HAHUS HA MPAKTHKE: CPAaBHUBATh M AHAIU3UPOBATH PEAJbHBIE CUTYyallMH, NPUMEHSThH
M3YyYEHHBIE MOHATHS B IPOLIECCE MTOMCKA PEIICHUS MaTeMaTUYECKU CPOPMYITUPOBAHHOM TPOOIIEMBI, MOJIETUPOBATh PEAJIbHbIE
CUTYALIMH HA SA3bIKE TEOMETPUH, UCCIIEIOBATh TOCTPOEHHBIE MOJEIH C UCIIOIb30BAHNEM F€OMETPUUECKHUX TOHATUI U TEOPEM,
anmnapara ajareOpsbl, pelaTh NPaKTUYECKUe 3a7a4uu, CBI3aHHbIE C HAX0XKIEHUEM T€OMETPUUYECKUX BETUUHH;
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— UMETh MpelcTaBiIeHUs] 00 OCHOBHBIX dTamax pa3BUTHS FEOMETPUH KaK COCTaBHOM 4acTH (pyHAaMEHTa pa3BUTHS
TEXHOJIOTHA.

K konny 11 kiacca 00y4aromuiicss Hay4YuTCA:

— CBOOOJIHO OIEpUPOBATh TMOHATUAMM, CBSI3aHHBIMH C [WJIMHIPUYECKOM, KOHHUYECKOM U cdepuueckon
MOBEPXHOCTSIMU, OOBSACHSATH CIIOCOOBI TTOJTYUESHHUS;

— ONEepUpOBaATh NOHATUSMU, CBI3aHHBIMH C TEJIaMH BPAIICHUS: IWIMHIPOM, KOHYCOM, chepoil u mapom;

— pacro3HaBaTh TeJja BpalieHus (UIMHIP, KOHYC, cepa U 1map) U 00bSICHATh CIIOCOOBI TTOJTYUEHHUSI TEJ BPAILICHHUS;

—  KJaccCU(QHUIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPhI U MIIOCKOCTH;

— BBIYMCJISATH BEIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEN BpalleHUs, O0ObEMBI M IUIOMAAM MOBEPXHOCTEH
MHOTOTPaHHHUKOB U TEJ BPAIEHUsI, FEOMETPUUYECKUX TEJ C IPUMEHEHHEM (POpMYJT;

— CBOOOJIHO OIEpUPOBATh MOHATHUAMH, CBS3aHHBIMM C KOMOHMHALMSIMU TeJl BpallleHHs U MHOTOTPAHHHUKOB:
MHOTOIPAHHHMK, BIIMCAHHBIN B cepy U ONMCaHHBIA 0KOJIO chepsl, cepa, BIMCaHHAS B MHOTOTPAaHHUK WJIU TEJIO BPAlllCHHUS;

—  BBIUUCJIATH COOTHOIIECHHUS MEX/1Yy IUIOIIA MU IOBEPXHOCTEN 1 00bEMaMU OJOOHBIX TEJI;

— wu300paxarb u3ydaeMble (QUTYpBI, BBIIOJHATH (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTh CEUEHHUS TEJ BPAILCHHUS;

— U3BJIEKATh, HHTEPIIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax,
MIPEICTABICHHYIO HA YEPTEXKAX U PUCYHKAX;

— cBOOO/HO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

—  BBINOJIHATH ONEPAIMU HAJl BEKTOPAMU;

— 3a/aBaTh IJIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CUCTEME KOOPIHUHAT;

— pematb reOMETPUYECKUE 33JJa4H HA BBIUMCIIEHUE YTIJIOB MEXAY NPSIMBIMU U IJIOCKOCTSIMU, BBIYUCIIEHUE PACCTOSIHUMA
OT TOYKH JI0 TJIOCKOCTH, B LIEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TP PELICHUY;

— CcBOOOJHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C ABM)KEHHUEM B IIPOCTPAHCTBE, 3HATh CBOWCTBA ABM)KCHHUIA;

— BBINOJHATH H300paXEHUs] MHOTOTPAHHMKOB M TeJI BpAlllEHUS MPHU MapayIeIbHOM IEePEHOCe, LIEHTPAIbHOM
CUMMETPUH, 3€pPKAIbHON CUMMETPHUH, IIPH IIOBOPOTE BOKPYT MPSIMOM, IpeoOpazoBaHus o 100us;

— CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB M TEJ BPAILEHUs: CEYEHUS HUIMHApA (MapauiebHO U NEPIEHAUKYIISIPHO OCH),
CEYeHMs KOHYca (MapajuiebHble OCHOBAHUIO U MPOXOASIINE Yepe3 BEPIINHY ), CEUSHHUSI 111apa;
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— HCHOJIb30BaTh METO/bI MOCTPOCHUS CEYEHUI: METO/I CIIEI0B, METO/] BHYTPEHHETO TPOCKTUPOBAHHUSI, METO/] IEPEHOCA
CEKYUIEH TIOCKOCTH;

— JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKIACHUS;

— TPUMEHSTh TeoMeTprudecKkre (HakThl A PEIICHHS CTEPEOMETPUUECKHX 3a]1ay, MPENoaralonMX HECKOJIbKO IIaroB
pElIeHUs, €ClId YCIOBUS PUMEHEHHUs 33/1aHbl B AIBHOW U HEABHOU (popme;

— pelath 33Ja4M Ha J10Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUHN U HAXO0XK/ICHUE T€OMETPUUECKUX BEJINYUH;

— TMPUMEHATH MPOTPAMMHBIE CPEACTBA ©  BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBbl IpPU  PEUICHUU
CTEPEOMETPUYECKHX 3a/1aY;

— TPUMEHATH MOJYYCHHBbIE 3HAHMS HA IMPAKTHKE: CPABHUBATh, aHAJIU3UPOBATH U OLICHUBATh PEAIIbHBIE CUTYAaIlUH,
MPUMEHSTh W3YUYEHHBIC MOHATHS, TEOPEMbI, CBOMCTBA B IMPOIECCE MOMCKA PEIICHUs] MaTeMaTH4YeCKu ChHOPMYIUPOBAHHOU
po0JIeMbl, MOACIUPOBATH PEAIbHBIC CUTYAILIMH Ha SI3bIKE T€OMETPHUH, UCCIIE0BATH MOCTPOCHHBIE MOJIENN C UCTIOIb30BaHUEM
r€OMETPUYECKUX TOHSATUHA W TEOopeM, ammapara aiareOphl, pemiaTh MPAKTAUYECKUE 3aJadyH, CBSI3aHHBIE C HAXO0XKJEHUEM
r€OMETPUYECKUX BEJIMUUH;

— HWMETb NPEICTaBICHUS 00 OCHOBHBIX JTarax pPa3BUTHUS TE€OMETPUH KaK COCTABHOM YacTH (PyH/IaMEHTA Pa3BUTUS
TEXHOJIOTUH

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyectBo yacos
Ne OnexTpoHHbIe (1IM(POBLIC)
/ HaumenoBanue pasaciioB U TEM IMpOTrpaMMBbI B KOHTpOJ'[I)HI)Ie HpaKTI/I'—IeCKI/Ie
n/n cero

o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI

1 BBenenue B ctepeoMeTpuio 23 1




Bzanmnuoe PaCIIOIOKCHHUE IIPSIMBIX B
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2 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHumnympHocn) MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16
6 MHororpaHHuKu 7 1
Bexkropsl B mpocTpaHcTBE 12 1
3 HOBTOP@HI/IG, 00001IeHNE U CHCTEMaTH3aIUs 4
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 101 5 0
11 KJIACC
KomnuecTBo vacos ONEeKTPOHHBIE
HaumenoBanue pa3nenoB u Tem (mmudpoBsie)
Ne n/n Kontponbhbie IIpakTueckue
POTPaMMBI Bcero o0Opa3oBaTeNbHbIE
paboThI paboThI pecypest
1 AHanuTHuecKas reoMeTpHst 15 1
5 [ToBTOpeHwme, o6o61ueHI/vIe u 15 0
cUCTEeMaTH3aIHs 3HAHUH
3 JBroxeHus 5 0
Tena Bpamenus 24
5 OO6BEM MHOTOTrpaHHUKA 17
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[Tnomaau moBepXHOCTH B 00BEMBI 9 1
KPYTJIBIX T
[ToBTOpeHnue, 0600IICHNE 1 16 0
crucTemMaTu3auuvs 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 101 4 0

MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUMSI OCHOBHOI OBPA3OBATEJIBHOM

MHNPOI'PAMMBI

10 KJIIACC
Kon [TpoBepsieMble peAMETHBIE PE3yJIbTaThl OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl CPEIHEr0 00Iero
IIPOBEPAEMOro | 00pa3oBaHUs
pe3yJbTara

7 ['eomerpus

7.1 OnepupoBaTh NOHATHSIMH: TOUKA, PsIMasi, INIOCKOCTb

7.2 [IprMeHsITh aKCHOMBI CTEPEOMETPUH U CJIEJCTBUS M3 HUX MPH PEIICHUU T€OMETPUYECKUX 3a/1a4

7.3 OnepupoBarh NOHATHAMU: APAJLIEIBHOCTD U NEPIEHIUKYIISIPHOCTD MPSAMBIX U INIOCKOCTEN

74 KrnaccudunupoBaTs B3aMMHOE pacoIoKEHUE MPSMbIX U INIOCKOCTEH B MPOCTPAHCTBE

7.5 OnepupoBaTh MOHATUSAMU: JIBYTPAaHHBIA Yroji, TPaHU JIBYIPAHHOTO yrija, peOpo ABYTPaHHOIO yTja, JIMHEWHBIH Yros

JBYTPaHHOI'O yIJia, IPaayCcHas Mepa ABYTPaHHOIO yria
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7.6 OnepupoBaTh NOHSTUSIMHU: MHOTOTPAaHHMK, BBINYKJIBI WM HEBBINYKJbI MHOI'OIPAHHHUK, 3JIEMEHThl MHOTOTPAHHHUKA,
IIPABUJIbHBII MHOTOTPAHHUK

7.7 Pacrnio3HaBaTh OCHOBHBIEC BUbI MHOTOTPAHHUKOB (MMMPaMUa, IPU3Ma, MPSIMOYTOJIbHBIN HapaJljieNenuIe]], Kyo)

7.8 KnaccupunupoBaTrb MHOTOrpaHHUKH, BbIOMpas OCHOBaHMSA JUId KJIAacCU(PUKALMK (BBIIYKJIbIE M  HEBBITYKJIbIE
MHOTOTPaHHUKH, IPABUJIbHBIE MHOTOTPAHHUKH, IIPSIMbIE M HAKJIIOHHBIE TPU3MBI, TApaJLICIIECIHIIE Ib])

7.9 OnepupoBaTh NOHATUSIMH: CEKYILAs INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB

7.10 OOBACHATH NPUHLUIIBI IOCTPOCHUS CEYCHUH MHOTOI'PaHHUKOB, MCII0JIb3YsI METOJI CJIE/I0B

7.11 Crpouth ce4eHHs] MHOTOTPAHHUKOB METOJOM CJI€/I0B, BBIIOJIHATH (BBIHOCHBIE) IUNIOCKHE YEPTEXKH U3 PUCYHKOB ITPOCTHIX
00BEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHU3Y

7.12 Pemrate 3amaum Ha HaxOXKIEHHE TCOMETPUYECKHX BEIMYMH MO 0o0paslaM WM alropuTMaM, MPHUMEHSS W3BECTHBIC
aHAJIMTUYECKHE METO/IbI IIPU PEILIEHUH CTAaHAAPTHBIX MaTeMaTHYECKUX 3a]lad Ha BBIYMCICHUE PACCTOSIHUNA MEXy IBYMs
TOYKaMH, OT TOUKH JI0 MPSAMOM, OT TOUKUIO IJIOCKOCTH, MEXKJ1Y CKPELIMBAIOLIUMUCS IPSIMbIMU

7.13 Pemate 3ajaun Ha HaxoXJEHHE T€OMETPUYECKHMX BEJIMYMH MO 0o0paslaM MM alropuTtMaMm, MPUMEHss H3BECTHBIE
AQHAJIMTUYECKUE METOAbl IpPHU PpEHICHUH CTAaHAAPTHBIX MaTEeMAaTUYECKUX 3aJad Ha BBIUYHUCICHHE YIJIOB MEXITY
CKPELIMBAIOIMMHUCS MPSIMBIMH, MEKIY IPSIMON U MJIOCKOCTBIO, MEXK/Ty IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB

7.14 Beramcnsate 00bEMBI M TUIOIIATU IMMOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma, MHUpaMHUaa) ¢ TpUMEHEeHueM (opmy,
BBIUUCIISATh COOTHOIIEHHSI MEXTY TUIOIIASIMU TOBEPXHOCTEH, 00bEMaMH 110100HBIX MHOTOTPAHHUKOB

7.15 OnepupoBaTh MOHATHSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh
CUMMETPUU UTYPHI

7.16 W3Bnekarb, npeoOpazoBbIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX IN€OMETPUUYECKUX (uUrypax,
IIPEJICTABICHHYIO HA YEPTEKaxX U PUCYHKAX

7.17 [TpumMeHnsaTh TeoMeTpuueckue (akThl U pEIICHUS CTEPEOMETPUUYECKHMX 3ajJad, MPEeroaralolliiX HECKOJbKO IIaros
pelIeHus, €ClId YCIOBHs IPUMEHEHUS 3aaHbl B sIBHOU opme

7.18 [IpumeHsTh mHpoCTEHIIME NPOrPaMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHMKALMOHHBIE CHCTEMBI IIPU PEILIEHUU
CTEpEOMETPUUECKHX 3314

7.19 [IpyBoUTE MpUMEPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJE U KHU3HM, pAaclo3HaBaTh IPOSBICHUE 3aKOHOB
T€OMETPUH B HCKYCCTBE

7.20 [IpuMeHsITh MOTyYEHHbIE 3HAHUS HA IPAKTUKE: aHAJIM3UPOBATh PEaJIbHbIE CUTYallud U IPUMEHATh U3yUYEHHBIE TOHATHS B

MpoIIecCe TIOWCKA PEIICHUs MaTeMaTH4YeCKu c(hOopMyIMpOBaHHOW MPOOJIEMbI, MOAEIUPOBATh PEATbHBIC CUTYallMH Ha
SI3bIKE TEOMETPHUH, UCCIIEIOBATh NOCTPOEHHBIE MOEIIU C UCIIOJIb30BaHUEM I'€OMETPUUECKUX MOHIATHI U TEOpeM, anmnapara
anreOpsl, penaTh NPAKTHYECKUE 3a]]a4H, CBSI3aHHBIE C HAXO0XKJACHUEM T€OMETPUUCCKUX BETUIHH
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11 KJIACC
Kon [TpoBepsieMble peAMETHBIE PE3yJIbTaThl OCBOCHHUSI OCHOBHOIM 00pa30BaTeIbHOI MPOrpaMMBbI CPEIHEr0 00ILero
poBepseMoro | o0pa3oBaHus
pe3yJibrara
6 ['eomerpus
6.1 OmnepupoBaTh MOHATUSMH: LWIMHIAPUYECKAs MOBEPXHOCTh, OO0pa3ylomiue MIUIMHIPUYECKONH TTOBEPXHOCTH, IMIMHD,
KOHHMYECKasi IOBEPXHOCTh, 00pa3yrolrie KOHMYECKOH NOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTb
6.2 Pacno3naBate Tena BpameHus (HUIUHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH cIOCOOBI MTOJTYYSHHS TEJI BPALICHHUS
6.4 KiaccuduimpoBaTh B3aMMHOE PacioioKeHHE Chephl U MIIOCKOCTH
6.5 OnepupoBaTh NOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BLICOTA CErMEHTA, 1IapOBOii CJI0M, OCHOBAHUE 1LIaPOBOT0
CJI0s1, BBICOTA IIAPOBOTI'0 CJIOsL, IIAPOBOM CEKTOP
6.6 BoruncisaTe 00bEMBI U IUIOIIA U IOBEPXHOCTEH TEN BpaIlleHHsI, FEOMETPUUECKUX TeJl C IPUMEHEHUEM popMyJ
6.7 OnepupoBaTh NOHATHSAMM: MHOIOIpDAaHHMK, BIHMCAHHBIH B chepy M OINUCaHHBIM OKoJO cdepsl, chepa, BOUCAHHAS B
MHOTOTPaHHUK WJIX TEJIO BPALLECHUS
6.8 BbIunCIIATh COOTHOIIEHHS MEXY TUIOIIASIMU TOBEPXHOCTEH M 00bEMaMU IOJJOOHBIX TeJl
6.9 N3006pakaTh U3ydaeMble (UIYphbl OT PYKH U C IPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTBHIX 00BbEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y; CTPOUTH
CEUCHMsI TeJI BpaLCHHSI
6.11 W3Bnekarb, MHTEPHPETUPOBAThL U MPeoOpa3oBbIBaTH HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (uUrypax,
NPEJCTABICHHYIO Ha YepTeXkaxX U pUCYHKaX
6.12 [IpumensTh reomerpuueckue (axkTbl A PELIEHUS CTEPEOMETPUYECKHX 3a]ad, NPEANoJaralolliuX HECKOJbKO IIaroB
pelleH s, €ClIM YCIOBUS IPUMEHEHHUS 3a/1aHbl B IBHOU (opme
6.13 OnepupoBath MOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbIMONHATE necTBUS CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOXKEHHSI BEKTOpa Ha YHCIO, OOBACHATH, KAKUMHU
CBOWCTBaMM OHM 00J1aJ1al0T
6.15 [TpuMeHsATH MpaBUIIO NapaJJIeNIeIHUIe 1 IPH CI0KEHUN BEKTOPOB
6.16 OnepupoBaTh MOHATUSMH: JEKAPTOBBI KOOPJMHATHI B IMPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB,
KOOpJMHATBl BEKTOpa, yrojl MEXIy BEKTOpaMH, CKaJipHOE NPOM3BEACHHE BEKTOPOB, KOJUIMHEAPHbIE W KOMILIAaHAPHbIE
BEKTOPHI
6.17 Haxoauts cymMmMy BEKTOpPOB M NpPOHM3BEJIEHHE BEKTOpa Ha YHCIO, YTOJ MEXAYy BEKTOpaMH, CKaJSIpHOE IMPOU3BEACHUE,

PAaCKIaAbIBATh BCKTOP IO JABYM HCKOJUIMHCAPHBIM BCKTOPpaAM
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6.18 3a/1aBaTh MIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPJIUHAT

6.19 Pemrate npocreiimme reoMeTpuyYecKre 3a1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOIa

6.20 Pemarp 3a1aun Ha J10Ka3aTeIbCTBO MAaTEMATHUYECKUX OTHOIICHWN W HAXOXKJEHUE TeOMETPUYECCKUX BEIUYHH IO 00pas3iam
WM QJITOPUTMaM, IPUMEHsIsl H3BECTHBIC METO/Ibl TIPU PEIICHUH CTAHJAAPTHBIX MAaTEMaTHYSCKHUX 33134

6.21 [IpuMeHsITh TpOCTEHIIME MPOTrPaMMHBIE CPEICTBA U OJICKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TMPU PEIICHUU
CTEPEOMETPUYCCKUX 33124

6.22 [TpuBOAMTH MpPUMEPHl MAaTEMATUYECKHX 3aKOHOMEPHOCTEH B MPHPOJE W JKU3HH, PACIO3HaBaTh IPOSBICHUE 3aKOHOB
TCOMETPHH B UCKYCCTBE

6.23 [TpuMeHsTh MONTyYeHHBIC 3HAHMS HA MPAKTUKE: aHAM3UPOBATh PEAIbHBIC CUTYAIlMH U MPUMEHSTh M3YYCHHBIC TIOHATHUS B

mporecce MOUCKa PeIeHs] MaTeMaTHIECKH COPMYITHPOBAHHON MPOOIIEMBI, MOJICIIMPOBATh PEATbHBIE CUTYalluH Ha SI3BIKE
reOMETPHH, UCCIEI0BATH IOCTPOESHHBIE MOJIEIH C UCIIOIb30BAHUEM I'€OMETPHUECKUX MOHATHUI U TeopeM, arnapara aireopslt,
pelaTh NpakKTHUYECKHUE 3a/1a4M, CBA3aHHbIE C HAXOKJICHHUEM I€OMETPUUECKUX BEIHUUH
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon ITpoBepsieMBIil JJIIEMEHT COAEPKAHUS
7 ['eomerpus

7.1 OCHOBHBIE MOHSTHS CTCPCOMCTpPHUH. Tqua, npsamasi, IIJIOCKOCTb, IIPOCTPAaHCTBO. ITonarne 00 aKCHOMATHYECKOM IMOCTPOCHUH
CTCPCOMCTPHHU: AKCUOMBI CTCPCOMCTPUHN U CICACTBHA M3 HUX

7.2 B3anMHoe pacnosoxeHue npsiMbIX B IPOCTPAHCTBE: IepeceKaroluecs, apajielbHble U CKpelirBarolecs npsmslie. [lapaniensHocTb
HpPSIMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: NapajuieibHbIE MPSIMbIE B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MPSIMBIX, MapaJIEIbHOCTD
IPSIMOI M MJIOCKOCTU. YTJIBIC COHANPABIEHHBIMU CTOPOHAMH, YIOJ MEXKAY IPSAMBIMU B ITpocTpaHcTBe. [lapanienbHocTh Mm1ockocTei:
napaiesIbHbIe TNIOCKOCTH, CBOMCTBA MapaJuIeIbHBIX TIOCKocTel. [IpocTeiimme npocTpaHCTBEHHBIE (UTYPHI HA TNIOCKOCTH: TETPAadIp,
Ky0, napajjiesenune];, IOCTPOeHUE CeUeHHUM

7.3 [lepneHUKYyIApHOCTh NPSAMOM M IUIOCKOCTH: MEPIEHAUKYJSAPHBIE INPSMbIE B IPOCTPAHCTBE, MpsAMBIC IIApaLUICIbHBIE U
NEPIEHIUKYIISIPHBIE K IUIOCKOCTH, IIPU3HAK NEPIEHIUKYJIAPHOCTUA NPSIMON M IUIOCKOCTH, TEOpeMa O MPSIMOW NEPHEHIUKYIISPHOR
IJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YrOJI MEXKIY INPSAMOW M IUIOCKOCTBIO, JBYTPaHHBIM YroJl, JIMHEWHBIA yrOJd JBYTPAaHHOTO YIJIA.
[leprieHAMKYISIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSIHME OT MPSIMOM /10 MJIOCKOCTH, MPOEKUHUs (HUrypsl Ha
IJIOCKOCTb. [IepleHIUKYIIPHOCTD INIOCKOCTEN: TPU3HAK MEPIICHIMKYISIPHOCTH ABYX IIOCKOCTEN. Teopema 0 TpéX nepneHauKyisipax

7.4 IloHsATHE MHOIOrpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAaHHMKA, BBIIIYKIBIE M HEBBIIYKIblE MHOIOIPDAHHUKH, Pa3BEPTKA
MHororpaniuka. Ilpusma: n-yronbHas mpusma, IpaHd U OCHOBAHMS NPU3MBI, NpsMas U HAKJIOHHAs NpPU3MBbI, OOKOBas M TOJHAs
MIOBEPXHOCTH Ipu3MbIL. [lapannenenunesn, npsaMoyrojbHbIN ITapauIelenuIle] U €ro ceorcTea. Ilupamuaa: n-yronpHas nupaMuia, rpaHu
U OCHOBAaHME NMHUpaMUJbI, OOKOBas U MOJHAsl MOBEPXHOCTh MUpPaMM/Ibl, MpaBUIbHAS U yCEUEHHAs MUpaMuia. DJIEMEHTbl PU3MbI 1
nupamMusl. IIpaBuiabHbIE MHOTOIPAaHHUKU: MOHATHE MPAaBUIBHOIO MHOIOTpaHHUKA, IIpaBUJIbHASA NpU3Ma U IIPABUIbHASA NMUPAMUJA,
MpaBWIbHAsA TPEyroyibHasg NUpaMuJa W MPaBUIIbHBIA TeTpa’nap, KyO. IlpenctaBneHue o mpaBUIIBHBIX MHOTOIPAaHHUKAaxX: OKTadp,
JoJeKa’p U ukocasapyrue CeueHus: Ipu3Mbl U TMPaMUIbI

7.5 CumMeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOM, IJIOCKOCTH. DJIEMEHTHl CHMMETPUH B NUPaMHUJIAX,
NapajuleNenuIe1ax, MPpaBUIbHbIX MHOTOIPAHHUKAX

7.6 Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pE0pa, TuaroHany, yrisl. [1nomaas 60koBOM MOBEPXHOCTH U OJTHOM MTOBEPXHOCTH MPSIMOI
MPU3MBI, IIOIIA/lb OCHOBaHMM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPAMOi npu3Msl. [1nomans 60K0BOM MOBEPXHOCTU U MTOBEPXHOCTU
MIPaBWJIbHOM MHpaMubl, TEOpeMa o MIomaan yceu€éHnoi nupamuabl. [lonarue o0 o0bémMe. O0BEM nUpaMuabl, IPU3MbI

7.7 [TogoOHbIe Tena B nmpocTpancTBe. COOTHOMICHHS MEXTY TUIOMIAISIMU TOBEPXHOCTEN, 00bEMaMM MOJOOHBIX TEJ
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11 KIIACC
Kon [TpoBepsieMblii 3JIEMEHT COJepKAHUS
6 ['eomerpus

6.1 [{umHaprYecKas TOBEPXHOCTh, 00pa3yoolie HWIMHAPUIECKON MOBEPXHOCTH, OCh IMJIMHAPHUYECKONW MoBepXHOCTH. LlnmuHmp:
OCHOBaHHUs U O0KOBasl IOBEPXHOCTh, 00pa3yroIas U 0Ch, IUIOIAAb OOKOBOM U MOIHOMN OBEPXHOCTH

6.2 Konunueckas moBepxHOCTb, 00pa3yrolne KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOM oBepxHOcTU. KoHyc: ocHOBaHue
U BepILIMHA, 00pa3yolas u och, U101 O0KOBOW U IOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolline U BEICOTa, OCHOBAHUS
1 OOKOBast MOBEPXHOCTh

6.3 Cdepa u map: neHrp, paauyc, AMaMeTp, IUIOIAAb HOBEPXHOCTH cdepbl. B3zaumHoe pacronokeHue cdepbl U IIOCKOCTH,
KacaTesbHasl IJIOCKOCTh K cdepe, miomap chepbl

6.4 N300pakeHue Tesl BpalleHUs Ha II0CKOCTU. Pa3BépTka IMIIMHIpa U KOHyca

6.5 KomOuHamu Ten BpameHust ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMMCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOT'PaHHHK,
WIH TEJI0 BpaLlCHHsI

6.6 [Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBa 00BEMOB Teil. Teopema 00 00bEME PSIMOYTOIBHOTO MapaUIeIICTIAIIEAa U CICACTBUS U3
He€. O0BEM nuamMHapa, konyca. O0bEM mapa M miomajb chepsl

6.7 [TonoOHbIe Tena B mpocTpaHcTBe. COOTHOLICHHS] MEXKAY IUIONIA/IIMU TOBEPXHOCTEN, 00bEMAaMHU NMOAO0HBIX TEJ

6.8 Ceuenus nunuHApa (MapajjiesibHO U NMEPHEHIUKYISIPHO OCH), CEUEeHUs KOHYyca (MapaieIbHOE OCHOBAHUIO U MPOXO/SIEe Yepes
BEpIIMHY), CeUEHHs 11apa

6.9 Bekrtop Ha rutockocTH 1 B ipocTpaHcTBe. ClI0)KeHNE U BBIYATAHHE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YUCI0. Pasznoxenne BeKTopa
1o TpéM HeKOMIUIaHapHbIM BekTopaM. [IpaBuio napamnenenunena. Pemenue 3agay, CBA3aHHBIX ¢ IPUMEHEHUEM MPaBUII AEHCTBHIM
C BEKTOpaMH

6.10 [TpsamoyronbHas cuctemMa KoopauHat B mpocTpaHcTtBe. Koopannate! BekTopa. [IpocTeiimie 3agaun B KoopaAuHaTax. YTod Mexay

BekTopamu. CKaJsipHOE MPOU3BEAEHNE BEKTOPOB. Briunciienne yriioB Mexay NpsMbIMH U TIIOCKOCTAMU. KoopAMHATHO-BEKTOPHBIN
METOJI IIPU PEILIEHUH N'€OMETPUUECKHUX 3a1a4
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ITPOBEPAEMBIE HA ET'3 10 MATEMATHKE TPEBOBAHHS K PE3YJIbTATAM OCBOEHUSI
OCHOBHOH OBPA3OBATEJBHOU ITPOI'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOrPaMMBbI
cpenHero o0Iero oopa3oBaHms

Brnanenne Meromamu 10Ka3aTeNbCTB, AITOPHUTMAMH PELICHHS 3afad; yMEHHE (OPMYIHPOBATH M OINEPUPOBATH
MOHATHUSMU: OIPEIEICHUE, aKCUOMa, TEOPEMa, CIIEICTBUE, CBOMCTBO, NMPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIIBHBIC
(OpMYIHPOBKH; IPUMEHSATH UX; YMEHHE (OPMYIHPOBATH 00PaTHOE M MPOTHUBOMOIOKHOE YTBEPKICHUE, TPUBOANUTH
IIPUMEPbl M KOHTPIPUMEPBI, MCIIONb30BaTh METOJ MAaTEMaTHUYECKONM MHIYKLIUHM; IPOBOAMUTH JI0Ka3aTEIbHBIC
pacCyKJIeHHsI IIpU PELICHUU 3a/1a4, OLEHUBATh JIOTUYECKYIO IIPABUIIBHOCTb PACCY’KICHUIN; YMEHUE ONEPUPOBATH
MOHATUSIMU: MHOJKECTBO, IIOAMHOXECTBO, OINEPAallMM HAJ MHOKECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIH aIllapar s ONHUCAHUs PEAIBHBIX IIPOLIECCOB U SIBICHUM U IIPU PELICHUM 33]1a4, B TOM YHCIIE U3
JApYruxX y4eOHBIX HPEAMETOB; YMEHHME ONEepUpOBATh MOHATHAMM: rpad, CBSI3HBINA rpad, aepeBo, LMK, rpad Ha
TUTIOCKOCTH; YMEHHE 331aBaTh M OMHUCHIBATH IPpadbl pasInYHBIME CIOCO0AMH; UCIIOIB30BATh Tpadbl MpH pEeLICHUN

3aaaq

YMeHue onepupoBaTh MOHATHUAMU: HATYPAJbHOE YHUCIO, LEJIO€ YHCIIO, CTENEHb C LEIbIM IMOKa3aresieM, KOPEHb
HaTypaJIbHOM CTEINEHU, CTENEHb C palMOHAIbHBIM II0Ka3aTeJeM, CTENEeHb C ACHCTBUTEIBHBIM IOKAa3aTeJeM,
jJorapu@m 4ucia, CHHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOIO YHCIIA, OCTATOK 10 MOJIYJIIO, palliOHAIBHOE YHCIIO,
HMPPALMOHATIBHOE YHUCJIO, MHOXKECTBA HATypPaJIbHBIX, LIEJIbIX, PAallMOHAJIbHBIX, NEHCTBUTEIBHBIX UHCE; YMEHUE
WCIIOIb30BaTh MPU3HAKH JEIMMOCTH, HAUMEHBIITNN OOIIMIA JASNIUTENh U HauMEHbIlee O0Iee KpaTHOe, aJrOpUTM
EBknupa mpu pemieHuH 3a1ady; 3HAKOMCTBO C Pa3jIMYHBIMU MO3UIMOHHBIMM CHUCTEMaMU CUMCIICHUS; YMEHUE
BBITIOJTHSTH BBIYMCIICHHE 3HAYEHUN U TIPE0OPa30BaHUs BRIPAKEHUHN CO CTEMIEHAMH U JjorapudMaMu, mpeoopa3oBaHUs
JIpOOHO-pallMOHANILHBIX BBIPAXEHHH; YMEHUE ONEpPUPOBATh MOHATHUSMHU: IMOCIEIOBATEIHLHOCTh, apudmeTnyecKas
mporpeccusi, reoMeTpudeckas Mporpeccusi, OECKOHEUHO YyObIBaloIllasi IeoMEeTpUyecKass IpOrpeccHsi; yMeHue

3alaBaTb MOCJICAOBATCIIBHOCTH, B TOM YHUCIC C IOMOIIBIO PEKYPPCHTHBLIX (I)OpMyJ'I; YMCHHUEC OICpUpPOBATH
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MOHSATUSAMHM: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YUCa, MOIYJIb U apTyMEHT KOMIUIEKCHOTO YucIa,
dbopMa 3amMcH KOMIUIEKCHBIX uuceln (reoMeTpuueckas, TPUTOHOMETpUYecKas U anredpamdeckas); yMeTh
MPOU3BOJIUTh APU(PMETUYCCKHE ICHCTBHUS C KOMIUICKCHBIMH YHCIAMH; MPUBOJUTH TPHUMEPHI HCIOIB30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEePUPOBaTh MOHATUAMH: MaTpuua 2x2 u 3x3, onpeaenuresab MaTpUllbl, F€OMETPHUUECKUNA

CMBICJT OITPCACIIUTECIIA

YMeHHe  onepupoBarbh IOHATHUAMM:  pPAalMOHAIbHBIC, HPPALMOHAIBHBIC, IIOKA3aTEIbHBIC, CTCIICHHBIC,
JorapuMUUECKue, TPUTOHOMETPUYECKUE YpPaBHEHMsS M HEPABEHCTBA, UX CUCTEMbl; yYMEHHE OIepUpOBaTh
MOHATUSIMHU: TOXKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHWE, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH U
HEPABEHCTB, PaBHOCWIBHOCTh YPAaBHEHMI, HEPAaBEHCTB U CHCTEM; YMEHHE pellaTb ypaBHEHUS, HEPaBEHCTBA U
CUCTEMBI C ITIOMOILBIO PA3JINYHBIX IPUEMOB; PEILIaTh YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI C [TAPAaMETPOM; IPUMEHSTh
YPaBHEHMsI, HEPABEHCTBA, X CUCTEMBI JUISI pEIICHUs MaTeMaTHYECKUX 3a/1a4 U 3aJ1a4 U3 pa3IMyuHbIX o0sacTeil HayKu

U peaJbHOU KU3HU

YMeHue onepupoBaTh MOHATHAMM: (YHKLUS, YETHOCTh (DYHKIMM, NMEPUOAUYHOCTb (YHKIMHU, OTPAaHUYEHHOCTbH
(GyHKIIMH, MOHOTOHHOCTh (YHKIUH, dKCTpeMyM (YHKIUHU, HaUOOJblIee U HAauMEHbIlee 3HAYeHHs (YHKIMHU Ha
MIPOMEXYTKe, HenpepbIBHAs (YHKIMS, aCUMIITOTH rpaduka (QyHKIUM, epBas U BTOpas MPOU3BOAHAS (YHKIIMH,
reOMEeTpUUYECKUN U PU3NYECKHI CMBICIT IPOM3BOJHOMN, TEPBOOOpa3Hast, ONpeIeIEHHBIN HHTETpal; YMEHUE HAXOIUTh
aCUMIITOTHI 'paduka (pyHKIMH; yMEHUE BHIYUCIATH IPOU3BOIHBIE CyMMBbI, TPOM3BEACHNUS, YACTHOTO ¥ KOMIIO3ULIUU
GyHKIUH, HAXOAUTh YpaBHEHHUE KacaTelbHOMU K rpaduKy (QYHKIMH; YMEHUE HAXOIUTh IPOU3BOIHBIE DJIEMEHTAPHBIX
GyHKUMH; yMEHHME MCIIONb30BaTh MPOM3BOJHYIO JUIS HCCIeNOBaHUS (DYHKUMH, HAXOOUTh HauOOJbIINE U
HauMEHbIINE 3HauUeHus1 QYyHKIUI; CTPOUTH rpaUKy MHOTOUYWIEHOB C UCIOJIb30BaHUEM ariapaTa MaTeMaTHYeCKOro
aHaJIM3a; NPUMEHATH IMPOU3BOJHYIO I HAXOXKJIEHUS HAWIY4YIEro PpEelIeHHs B IPHUKIAJHBIX, B TOM 4YHUCIIE
COLIMAJIbHO-?KOHOMUYECKUX U (PU3HUECKUX 3a7auax; HAXOIUTh TUIOMIA U U 00bEMBI PUTYp C TIOMOIIbIO HHTETPAIa;

MPUBOAUTH MPUMEPBI MATEMAaTHUYECKOTO0 MOJICIIMPOBAHUS C TOMOILBIO JH(depeHnanbHbIX YypaBHEHUH
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YMeHue omnepupoBaTh NOHATHUSAMH: rpaduk (QyHKIMH, oOpaTtHas (YHKIMA, KOMIO3MLUSA (YHKIMH, JIMHEHHAs
GbyHKIWS, KBagpaTHUHast GYHKIHS, pallioHaNbHas GYHKIUS, CTeNeHHas (YHKIMS, TPUTOHOMETpHYeCcKHe (PyHKINY,
oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKLMH, IMOKa3aTeidbHass W Jorapudmuyeckas (yHKIHH, YMEHHUE CTPOUTH
rpaguku M3y4eHHBIX (DYHKIMH, BBITOJHATH IpeoOpa3oBaHus TpaduKoB (YHKIMM, MUCIOJIB30BaTh IpapuKu s
M3yYEHUS MPOIIECCOB U 3aBUCUMOCTEH, MPH PELICHNH 33a[a4 U3 APYTHX YUYEeOHBIX MPEIMETOB M 33/1a4 U3 peabHOI
’KM3HHU; BBIPAXaTh GOPMyJIaMu 3aBUCHUMOCTH MEKAY BEIMYMHAMH, UCIOJIB30BaTh CBOMCTBA M IpaduKy (QyHKIMHA
JUIL peIleHus] ypaBHEHWH, HEPAaBEHCTB M 3aJad C IapaMeTpaMu; HM300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH

MHOXCCTBa peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue peraTb TEKCTOBBIE 33/1a4K Pa3HbIX TUIIOB (B TOM YHCIIE HA IPOLEHTBI, 10JIM U YacTH, Ha JIBU)KEHUE, paboTy,
CTOMMOCTh TOBapOB W YCIYT, HAJOTH, 3a/la4d W3 OOJIAaCTH YHPAaBJICHUS JUYHBIMH M CEeMEHHBIMH (PMHAHCAMH);
COCTABJIATh BBIPAKEHUs, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBMIO 3aJ1a4H, UCCIIEL0BATH MTOJyYEHHOE
pellleHre U OLEHUBATh MPaBAOIO0JA00HOCTh PE3yJbTaTOB; YMEHHUE MOJIEIMPOBATh PEAIbHBIE CUTyallUM Ha SI3bIKE
MAaTE€MAaTHUKU; COCTABIIATH BBIPAXKCHUSA, YPABHEHHUs], HEPABEHCTBA U MX CUCTEMBI 10 YCIOBUIO 3aJ1a4H, UCCIEN0BATh

MIOCTPOEHHBIE MOJIEJIN C MCIIOIb30BAaHUEM allllapara alnredopbl, HHTEPIPETUPOBAThH MOTYUYEHHBIN PEe3yIbTaT

YMmenue ONICpUPOBATh MOHATUAMHU: CPEAHEC apI/I(bMeTI/I‘leCKOG, MEaHaHa, HanOoJIbIIee U HAaUMEHBIIICE 3HA4YCHUA,
pasMax, OUCIICPCHUA, CTAHAAPTHOC OTKIOHCHHUEC YHCIOBOIO Ha60pa; YMCHUEC HU3BJICKAaTb, HHTCPHPCTUPOBATH
I/IH(I)OpMaI_[I/IIO, MNpEACTAaBJICHHYIO B Ta6J'II/II_IaX, Ha JuarpaMmax, Fpa(bI/IKaX, OTpaXXaromyro CBOMCTBA PCaJIbHBIX
IMpOLECCOB U SIBJIeHHfI; MnpeaACTaBIATH I/IH(i)OpMaHI/IIO C IIOMOIIBIO Ta6J'II/IH H JuarpamMm; UCCJI€a0BaTb CTATUCTUYCCKHUEC
AAaHHBIC, B TOM YUCJIC C IPUMCHCHUCM l"pa(bI/I‘{eCKI/IX METOHOB U 3JICKTPOHHBIX CPCIACTB; Fpa(l)I/ILIeCKI/I HUCCICI0BATh

COBMECTHBIE HAOJIIOICHHSI C TIOMOIIIBIO JUarpaMM pACCEMBAaHUS U JIMHEMHON PErpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIIy4allHBIM ONBIT U CIIydallHOE COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS;
YMEHUE BBIYUCIIATh BEPOSATHOCTH C MCIOJb30BAHUEM TpaQHUUECKUX METOJ0B; NPUMEHATH (OPMYIIbI CIOKEHUSI U
YMHOKEHUSI BEpPOSITHOCTEH, (OpMyIly MOJHON BeposATHOCTH, (Gopmyny bepHymin, koMOuHATOpHBIE (DAKTHI U

(bOpMYJ'ILI; OLICHUBATb BCPOATHOCTU PCAILHBIX CO6LITPII>1; YMCHHUC ONICPUPOBATL IMOHATUAMMU: CﬂyqaﬁHaH BCJIIMYMHA,




-24-

pacupeneeHue BepOSTHOCTEM, MaTEMAaTHUECKOE OKMIAHME, JUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE CIIy4alHOU
BEJIMYUHBI, (QYHKIUM paclpeneieHuss U IUIOTHOCTH PaBHOMEPHOTO, TOKa3aTeIbHOTO U HOPMajbHOIO
pacIpeieNIeHHil; YMEHUE UCIIOJIb30BaTh CBOMCTBA MU3YUYEHHBIX PACIPEICICHUN 1 PELIEHUs 3a7a4; 3HAKOMCTBO C
MOHATUSIMHU: 3aKOH OOJBIIUX YHCET, METOAbl BBHIOOPOYHBIX HCCIIEOBAaHHUM; yMEHHE MPHUBOIUTH MPUMEPHI
MIPOSIBIICHUS 3aKOHA OOJIBIINUX YKCEN B MPUPOTHBIX M OOIIECTBEHHBIX SBICHUSIX; YMEHUE OMEPUPOBATH MOHSATUSIMHU:
COUYETaHHEe, IEePECTAHOBKA, YWCJIO COYETAaHUM, YHMCIO TMEepecTaHOBOK; OMHOM HpIOTOHA; yMeHHE NpPUMEHSTh
KOMOHMHATOpHBIE (DaKTBl W PACCYXACHHS Ui PENICHUS 3a7ad; OICHUBATH BEPOSTHOCTH PEaTbHBIX COOBITHIA;

COCTAaBJISITh BEPOATHOCTHYIO MOJECJIb U UHTCPIIPETUPOBATH HOJ'Iy‘I@HHbeI pe3yjibTat

YMeHue onepupoBarh IMOHATHUAMM: TOUYKA, IPsAMasi, IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJIa,
IUIOCKUM Yroji, JBYTPaHHbIA Yroj, TPEXTPaHHbIA Yrojd, CKPEUIMBAIOLIMECS MPAMbBIC, MMAPAIUIEIBHOCTh U
MEePIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, YroJl MKy MPSAMBIMU, YTOJI MEXAY IPSIMOM U IIOCKOCTBIO, YroJl
MEXK]y IUIOCKOCTSIMU, PACCTOSHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHUE MEXKIY MPSAMBIMHU, PACCTOSHUE MEXIY
IUIOCKOCTSIMU; YMEHHE UCIOIB30BaTh MIPH PEIICHUU 3a7a4 W3y4YeHHbIE (aKThl U TEOPEMBI IJIAHUMETPUU; YMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTH MaTeMaTHYECKHE MOJIETU C ITOMOIIBIO

TreOMCTPHUICCKUX MOHATUH 1 BCJIMYMH, PCIIaTh CBA3aHHBIC C HUMU NPAKTHYCCKUC 3a1a4n

10

YMeHnue onepupoBath NOHATUAMMU: IUIOLIA1b PUTYPbI, 00BEM GUTYPBI, MHOTOTPaHHUK, IPABHJIbHBII MHOTOTPAHHUK,
CeyeHHe MHOTOIpaHHMKa, Ky0, napajiesienune], npu3ma, mupaMuia, Gpurypa 1 noBepXHOCTb BpallleHHs], IWINHAD,
KOHYC, 11ap, chepa, miouaab chepsl, MI01aab TOBEPXHOCTH TUPAMHU/IBL, IPU3MBI, KOHYCA, HUIMHIPA, 00BEM Ky0a,
MPSAMOYTOJIBHOTO IapajulelIeNUIela, TUPaMUABbL, IPU3MbI, LUIUHIPA, KOHYyCa, IIapa, pa3BEPTKA IMOBEPXHOCTH,
CeueHus: KOHyca U [IUJIUH/IPa, apajljielIbHble OCH UM OCHOBaHHIO, CEYeHHE 11apa, MJI0OCKOCTh, Kacatouiasicst cepsl,
HWINHApPA, KOHYCa,; YMEHHE CTPOUTh CEYEHHWE MHOTIOIpaHHHMKA, H300pakaTb MHOTOTPAHHUKH, (UTYPBI U
MTOBEPXHOCTH BpAIEHUS, UX CEUEHHs, B TOM YHCIIE C IOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHE NPHUMEHSTh
CBOWCTBA T€OMETPUUYECKUX (PUTYpP, CAMOCTOSTEIBHO (HOPMYITUPOBATH OMPEICIEHUS U3yUaeMbIX (QUTyp, BBIIBUTATh

TUIOTE3bl O CBOWCTBAaX M NpPU3HAKAX IeOMETpHYecKux (uryp, oOOCHOBBIBaTh WJIM ONpPOBEpPraTh HX; yMEHHE
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11

12

13

MPOBOJIUTH KJacCU(UKAUIO (UTYp MO pa3IMYHBIM MPU3HAKAM, BBIMOJIHATH HEOOXOAWMBIC JIOTIOJHUTEIbHBIC

IMOCTPOCHHUA

yMeHI/Ie OICpupoOBaATH IIOHATUAMU. IBUKXCHHUC B HpOCTpaHCTBC, HapaJ'IJ'IGJ'IBHBIﬁ IIEPCHOC, CI/IMMeTpI/I}I Ha IIJIOCKOCTHU
U B TIPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHUEe MOA0OMS, MOJO0HBIE (QUTyphl; YMEHHE pacro3HaBaTh PaBHBIC U
moA00HbIE GUTYPBI, B TOM YUCJIE B IPUPOJIE, HCKYCCTBE, ApXUTEKTYPE; UCIIOIH30BaTh T€OMETPHUECCKUE OTHOIIICHUS
HpI/I peH_IeHI/II/I 3a4a4, HaXO0UThb I‘COMeTpI/I‘IGCKI/Ie BCJIINYMHBI (I[JII/IHa, erJI, mIomanb, OGT:éM) HpI/I pGH_IeHI/II/I 3a41a4 u3
,Z[py'l" UX yLIe6HLIX npeaMETOB U U3 peanLHoﬁ KHN3HU, YMCHI/Ie BBIYHUCIIATD TCOMETPUICCKHEC BCIIMYHNHBI (,Z[J'II/IHa, erJ’I,
I0Ia/1b, 00BEM, TUIOIIAIL MTOBEPXHOCTH), MCIONB3Yys M3YYCHHBIE (POPMYIIBI U METOJBI, B TOM YHCIE: TUIOIIAIb
IMOBCPXHOCTH IIHPaAMHAbI, IIPU3MBI, KOHyca, HUJIKMHApPA, IJI0Iadb C(i)epLI; O6’béM Ky6a, npﬂMoyr OJIHOT'O
Hapannenennne)la, HI/IpaMI/II[I)I, HpI/I3MI)I, III/IJII/IHIlpa, KOHyca, mapa; YMGHI/IG HaAaXOAUTHb OTHOIIICHUEC O6’béMOB HOI{06HI)IX
¢uryp

YMGHI/IC OHepI/IpOBaTL IIOHATUSIMU . Hp?[MOYFOJII)HaFI CHUCTCMA KOOpIII/IHaT, BGKTOp, KOOpI[I/IHaTLI TOYKH, KOOpI{I/IHaTH
BCKTOpa, Cy'MMa BCKTOPOB, IIPOHU3BCACHHUC BCKTOpAa Ha YHCJIO, PA3JIOKCHHC BCKTOpa II0 6a3Hcy, CKaJIpHOC
HpOI/I3B€I[€HI/I€, BeKTOpHOG HpOI/ISBeHGHI/Ie, erJ’I Me)K)Iy BeKTopaMI/I; YMGHI/IG HCITIOJIBb30BaTh BCKTOpHI)IfI nu

KOOp,I[PIHElTHBII’I METOL JIA pCHICHUA TCOMETPHUYCCKUX 3alad U 3a1a9 APYTUX y‘-Ie6HI:>IX mpeaMETOB

YMmenue BBI6I/IpaTL HO,Z[XOI[HH_[I/II\/’I METOH JIA PCIICHUA 3ala4i; TIOHUMAHUC 3HAYNUMOCTU MATEMATUKNU B U3YUYCHHUU
IMPHUPOAHBIX U O6HI€CTBCHHI>IX IIPpOLECCOB U HBHGHHﬁ; YMCHHUEC pacCliO3HaBaTh MPOABJICHHUEC 3aKOHOB MAaTECMATUKU B
HCKYCCTBC, YMCHUC IMPUBOAUTH IPUMECPLI MATCMATHYCCKUX OTKpBITI/Iﬁ pOCCHfICKOfI 151 MI/IpOBOI\/’I MaTeMaTH4eCKOM

HayKH
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INEPEYEHD 2JIEMEHTOB COILEPXAHUA, ITPOBEPAEMBIX HA EI'D 110 MATEMATHKE

Kon [IpoBepsieMblil AIEMEHT COAEPHKAHUS
1 UYucna 1 BBIYUCIICHUS
1.1 Hatypanbuble u uensie yncina. [I[pu3Haky 1eIMMOCTH HENbIX YHCeT
1.2 Panmonanshbie yncia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TPOIICHTHI, 0ECKOHEUHBIC MTEPHUOTUICCKIE TPOOH
1.3 ApubdMeTnieckuii KOpeHb HATYPaIbHOU cTeneHH. JIefcTBHS ¢ apu(METHUSCKUMH KOPHIMH HATYPaIbHOU CTETICHH
1.4 Crenensb ¢ nensM nmokasareneM. CTeneHb ¢ palnoHaIbHBIM MoKa3aTeneM. CBOHCTBA CTETICHN
1.5 CuHyc, KOCHHYC ¥ TaHT€HC YMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTAaHT€HC YHCIIOBOTO apTyMEHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYPAIbHBIC JTOTapH (MBI
17 JlelicTBUTENbHBIE YHCcTaa. ApUPMETHYECKHE OMNEepalui C JACHCTBUTEIBHBIMU YHCIaMU. [IpuOmmkEéHHBIE BBIYMCIICHUS, MpaBUIIA
' OKpYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIUMCICHUH
1.8 [IpeobOpazoBanue BeIpaKeHUI
1.9 KommiekcHbie uncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckrue ypaBHEHUS
2.4 [TokazarenbHble U TIorapupMUIECKUe YpaBHEHH
2.5 Lenbie u 1poOHO-paIOHAEHBIC HEPAaBEHCTBA
2.6 WppanmoHaisHbIe HEpaBEHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPAaBEHCTBA

2.8 Tpuronomerpuuecknue HepaBeHCTBA
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2.9 CucreMsbl 1 COBOKYITHOCTH yPaBHEHU U HEPABEHCTB

2.10 VYpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Marpuiia cucTeMbl JUHEHUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILbI
3 OyHKIMU U Tpaduku

31 OyHKUA, cnocoObl 3amaHus (QyHKIWU. ['paduk ¢yHkuun. BzammHo oOpaTHbie GyHKIMH. YETHBIE W HEUYETHBIC (YHKIIMH.
' [lepuoanueckue GpyHKIUN

3.2 OO6nacth ompezeneHuss U MHOXecTBO 3HaueHuM ¢(ynkumu. Hymu ¢ynkumu. [IpomexyTku 3HakomocTtosHCTBA. [IpomexyTku
' MOHOTOHHOCTH (pyHKIIH. MakcuMyMbl 1 MUHUMYMBI QyHKIIMA. Hanbospee 1 HanMeHbIee 3HaueHne (QyHKIIMHA Ha IIPOMEXKYTKE

3.3 Crenennas GyHKIIMS ¢ HATYypalIbHBIM U LIeNbIM MoKa3zareneM. E€ cBolicTBa u rpaduk. CoiicTBa U rpaduK KOpHS N-Oi CTENEHH

3.4 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku

3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIMN, KX CBOHCTBA U TpaduKH

3.6 Touku pa3peiBa. AcumMnToTsl rpadukoB ¢pyHkuuid. CBolicTBa (PyHKINI, HEMPEPHIBHBIX HA OTPE3Ke

3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a4aHUS TIOCIE0BATEIIBHOCTEN

3.8 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opMyia CII0KHBIX MPOLIEHTOB
4 Havana matematuuyeckoro ananusa

4.1 ITpousBonHas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTApHBIX (QYHKIIMN

42 [IpuMeHeHHe NPOM3BOJHONW K HCCIEAOBaHMIO (PYHKIMII Ha MOHOTOHHOCTb U OJKCTpeMyMbl. HaxoxaeHue HauOoJbIIEro u
' HaMMEHBUIETO 3Ha4eHUs1 (PYHKIIUU Ha OTpPE3Ke

4.3 IlepBooOpasnas. Murerpain
5 MHoxecTBa 1 JIOTUKA

5.1 MHoxecTBo, onepanun HaJl MHOKecTBaMH. Jlnarpammel Ditniepa — Benna

5.2 Jloruka
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6 BeposiITHOCTB M cTaTUCTHKA
6.1 OnwucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 Ourypsl Ha MIOCKOCTU
7.2 [IpsiMbIe U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpalICHUs
7.5 Koopaunatsl u BEeKTOPHI

YUYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
— T'eomertpus, 10-11 kinaccsl/ Atanacsu JI.C., byty3zos B.®., Kagomues C.b. u ap., AkuinonepHoe 0611ecTBo

«M3parenscTBO «lIpocBemieHne
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
— bubmoreka [JOK




