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INOACHUTEJIbBHAS 3AIINCKA

BaxHocTh y4eOHOro Kypca IeOMETpUM Ha YpPOBHE CpeJHero oouiero oOpa3oBaHus
00yCIIOBJIEHA IPAKTUYECKONW 3HAYMMOCTBIO METAlpPEIMETHBIX M IPEAMETHBIX DPE3YyIbTaTOB
00y4YeHHsI TEOMETPUH B HAINPABICHUH JIMYHOCTHOTO PA3BUTHUSA OOydarOUINXCsi, POPMUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTHYeCKOM I'PaMOTHOCTH, W3YYEHHUs APYIMX Y4YeOHBIX IUCLUILUIMH.
Pa3zputne y oOyuaromuxcsi MpaBUIbHBIX HPEACTABICHUH O CYIIHOCTH U IPOMCXOXKIAECHUU
reOMETPUYECKUX abCTpaKLIUii, COOTHOIIEHUH PEATbHOTO U UCATIBHOI0, XapaKTepe OTPakeHUs
MaTEeMaTU4YeCKON HAYKOHU SIBJICHUH U MPOLECCOB PEAIBLHOIO MUPA, MECTE TEOMETPUU B CUCTEME
HAayK M pOJM MaTEMATHYECKOTO MOJEIHMPOBAHMS B HAYYHOM IIO3HAHWM U B IPAKTHKE
crocoOCTBYeT (POPMUPOBAHUIO HAyYHOI'O MMPOBO33PEHUS OOYUalOIIMXCs, a TakkKe KayecTB
MBILICHHSI, HEOOXOAUMBIX Ul aJanTallid B COBPEMEHHOM oOmiecTBe. ['eomeTpus sBisieTcs
OIHMM M3 0a30BbIX NPEIMETOB Ha YPOBHE CpEJHEro ooOIero oOpa3oBaHMs, TakK Kak
o0ecrieyrMBaeT  BO3MOXKHOCTb ~ M3Y4YeHHMs  KaK  JUCHMIUIMH  €CTECTBEHHO-Hay4YHOH
HalpaBJIEHHOCTH, TaK U TyMaHuTapHO!. Jlornyeckoe MblluieHHe, GOpMHUpPYyEMOe NPH U3YUEHUU
0o0y4JarlMMUCS TOHATUIHBIX OCHOB TIE€OMETPUM U IOCTPOEHMM IETMOYKU JIOTHYECKUX
YTBEPKACHUM B XOJ€ PELICHUS] T€OMETPUUYECKUX 3aj]ady, YMEHHE BBIJBUIaTb U OINPOBEPrarh
TUIIOTE3bl HEMTOCPEACTBEHHO UCIIOIb3YIOTCS IIPU PELLIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOI'O LIUKIIA,
B YAaCTHOCTU U3 Kypca (U3UKU. YMEHUE OpPUEHTHUPOBATHCS B MPOCTPAHCTBE WIPaAET
CYIIECTBEHHYIO POJIb BO BCEX OOJIACTSIX AEATENBHOCTH 4deioBeka. OpHEeHTalusi YeloBeKa BO
BPEMEHH U IIPOCTPAHCTBE — HEOOXOMMOE YCIOBHE €T0 COLUAIBHOTO OBITHS, (hOpMa OTpaskEeHUS
OKpPY’KAIOIIEr0 MHpa, YCJIOBHE YCIEIIHOI'O II03HAHMS M AaKTMBHOTO IpeoO0pa3oBaHUs
neiicrButensHoCcTH. OneprpoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMy 0ObEANHSET Pa3HbIe BUbI
yueOHOW U TPYJOBOU JAESITEIBbHOCTH, SIBISIETCS OJTHUM M3 MPOPECCHOHAIBHO Ba)XKHBIX KayeCTB,
[I03TOMY aKTyallbHa 33ja4ya (OpMUPOBAHMS y 00YHarOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS
KaK pa3HOBHMJIHOCTH OOpPa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B MOJTOTOBKE K
IIPAKTUYECKOHN AEATEIbHOCTH 110 MHOTUM HalpPaBICHUSM.

Henbr ocBoenusi mporpammbl yuyeOHoro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
o0ydyeHus: — o00meo0pa3oBaTeIbHOE W OOIIEKYJIbTYPHOE pa3BUTHE OOydYaloOImMXCS depes
o0ecrieyeHHEe  BO3MOXKHOCTH  INPHOOPETEHHUsST U HCIHOJb30BaHHUA  CHUCTEMAaTHYECKHUX
reOMETPUYECKUX 3HAHUN M JIeHCTBUH, CIelU(UYHBIX T€OMETPUM, BO3MOXHOCTH YCIIEHUIHOTIO
NPOJODKEHHUsT 00pa3oBaHMsl 10  CIEUUAIbHOCTSAM, HE CBA3aHHBIM C IPUKIATHBIM
HCIIOJIb30BaHUEM T€OMETPHUH.

IIpunopureTHBIMM 3ala4aMU OCBOCHHUSI yueOHOro kypca «['eomeTpum» Ha 0azoBOM
ypoBHe B 10—11 kiaccax ABIsOTCA:
dbopMupoBaHUE TPEACTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOM KyJIbTYypbl M OCO3HAHUE €€
B3aMMOCBS3M C OKPYXKArOIIMM MHUPOM; (OpMHUPOBAHHME MPEJCTABICHUS O MHOTOIpPAaHHUKAX U
Telax BpaUICHMs KaK O BaKHEHIIMX MATEMATHUYECKUX MOJENSIX, IMO3BOJISIOIIMX ONMCHIBATh U
U3y4yaTh paszHbIe SBICHHUS OKpYXarollero Mupa; (GopMupoBaHHE YMEHMs paclo3HaBaTh Ha
4epTeKax, MOAENAX U B PEAJbHOM MHpPE MHOTOIPAaHHUKHM M Te€la BpallleHUs; OBJIAJICHUE
METOJJaMH pEIIeHUs 3ajjad Ha MOCTPOCHUS Ha H300paKEHHUSX MPOCTPAHCTBEHHBIX (GUTYp;
dbopMUpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATHUSMU O MHOTOTPaHHMKAaX U Tejax
BpAILlEHUs] U UX OCHOBHBIMU CBOMCTBaMH; OBJIAJICHUE AITOPUTMAMM PELIEHUSI OCHOBHBIX TUIIOB
3a1a4, (opMupoBaHHE YMEHHsS MPOBOIUTH HECIOXKHBIE TOKA3aTeNbHbIE PAaCCYXKICHHsS B XOJ€
pCIIECHUsT CTEPECOMETPUYECKHUX 3alad M 3aJad C INPAKTUYECKUM CONEPKAHMEM; Pa3BUTHE
UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00y4aromuXxcs, I03HaBaTeIbHON aKTUBHOCTH,



UCCJIEIOBATEILCKUX YMEHUN, KPUTHYHOCTH MBbIIUIEHUS; (popMupoBaHUE (GYHKIIMOHATHHOU
rPaMOTHOCTH, PEJICBAHTHON N€OMETPUM: YMEHHUE PACIO3HABATH MPOSBICHUS T'€OMETPUUECKUX
MOHSITHI, OOBEKTOB U 3aKOHOMEPHOCTEH B PEabHBIX KU3HEHHBIX CHTYAIMSIX U MPH U3YYCHUU
JIPYTUX Y4eOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOpMyIHpOBAThH
UX Ha fA3bIKE T€OMETPUU U CO3/1aBaTh I'€OMETPUYECKHE MOJEIN, NPUMEHSATh OCBOCHHBIN
FEOMETPUUYECKHI  ammapar g pelIeHHs  MPaKTUKO-OPUEHTUPOBAHHBIX  3ajiad,
WHTEPIPETHPOBATh U OIEHUBATH MOJYYCHHBIE Pe3yNbTaThl. OTIMYUTEIHHON OCOOESHHOCTHIO
IIPOrpamMMbl IO T€OMETPUH SBIISIETCSA BKIIOUEHHE B KypC CTEPEOMETPUH B HaYaje €ro U3y4eHus
3a]a4, pellaeMblX Ha YpPOBHE HHTYUTHUBHOIO TIO3HAHUS, U OMNPEICIIEHHBIM 00pa3oM
OpraHm3oBaHHas paboTa HAJg HUMH, 9YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO W
MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIHUPYET NPOTEKAaHUE WHTYUTUBHBIX IPOILIECCOB,
MOTHUBUPYET K JajbHEWIIEMY H3ydeHHIO0 npeamera. [IpeamoureHune oTaaercss HariasgHO-
KOHCTPYKTUBHOMY METOJly 00Y4YEeHHsI, TO €CTh TEOPETHUECKHUE 3HAaHUS UMEIOT B CBOCH OCHOBE
YYBCTBEHHOCTh  IPEAMETHONMPAKTHYECKON JIeATENbHOCTU. Pa3BuTHE MPOCTPaAaHCTBEHHBIX
MIPEACTABICHUH Y 00yUYalOIINXCS B KypCe CTEPEOMETPHUH MPOBOJAUTCS 32 CUET PELICHHUs 3a/1a4 Ha
CO3/IaHME TMPOCTPAHCTBEHHBIX OOpa3oB U 3a/lad Ha OMNEpPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue o6pasza MPOBOIUTCS C OMIOPON HA HATJSAHOCTH, @ ONEPHUPOBAHUE 00Pa30M
— B YCJOBHUSX OTBJCYEHHUS OT HAIJISAIHOCTH, MBICJICHHOTO W3MEHEHHUS €ro HMCXOJIHOTO
COJIEpKaHUSI.

OCHOBHBIMU COJIEpKATEIILHBIMU TUHUSIMU Y4eOHOTo Kypca «I'eometpus» B 10—11 knaccax
ABISIIOTCA: «MHOrorpaHHukn», «lIpsiMmple ¥ MJIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus»,
«BekTtoppl M KoOpaMHAaTel B IIpocTpaHcTBE». DOpMUpOBaHME JIOTMYECKUMX YMEHHU
pacripeieniieTcsi He TOJIBKO IO COJIep KaTeNIbHBIM JIMHUSM, HO M TI0 ToAaM 00y4YeHHUsI Ha YPOBHE
CpeaHero oomniero oopa3oBaHus.

Cognepxanre oOpa3oBaHMs, COOTBETCTBYIONIEE MPEAMETHBIM pe3yJabTaTaM OCBOCHUS
MporpamMMbl IO TE€OMETPHUH, PACIPENENEHHBIM IO ToJlaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
00pazoM, 4YTOOBI OBJIAJIEHUE TEOMETPUUECKUMHU TOHATUSIMH W HaBBIKAMH OCYIIECTBIISLIOCH
MOCNEAOBATEIbHO M MOCTYHATEeNbHO, C COOMIOJIEHUEM MPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYATUCH B OOIIYI0 CHCTEMY IreéOMETPUYECKHX MPEACTABICHUI 00yJarommxcs,
pactupsisi U yrinyOssisi ee, o0pa3yst IpOYHbIe MHO>KECTBEHHBIE CBSI3H.

MECTO B YYEBHOM IIJIAHE
Ha u3ydenue reomerpun orBoautcs 2 yaca B Hegento B 10 knacce u 1 yac B Hegento B 11
KJ1acce, BCero 3a jiBa roga oOyuenus - 102 y4eOHBIX yaca.



COILEPKXAHUE OBYYEHMUSA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsimasi, IIOCKOCTb, TPOCTpaHCTBO. lloHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anMHOe pacrnosiokeHue NpsIMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NapaJlIEIbHbIE U
cKpemuBampomyecss npsamsie. llapamnensHOCTh NpPAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
napajuiejbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMU CTOPOHAMH; Yrojl MEXKIy HIpPSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IIocKocTel. [Ipocreiimme npocTpancTBEHHBIE (PUTYPHI Ha IMIIOCKOCTU: TETPAadIp,
KyO, mapajuiesienune; noCTPOCHUE CeUCHU.

[lepneHaUKYISIpHOCTh OPSAMOM M IJIOCKOCTH:  MEPHEHJUKYJISpPHBIE MpsIMbIE B
IIPOCTPAHCTBE, NPSMBIE MApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYIISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOM NEPIEHANKYIIIPHON IIOCKOCTH.
VYTI1bl B IPOCTPAHCTBE: YroJ MEXIAY NPSAMON U IUIOCKOCThIO; IBYTPAHHBIN yroJl, JIUHEUHBIA YroJ
JIBYrpaHHoOro yria. l[leprneHIuKynasip M HaKJIOHHBIE: PAcCTOSHUE OT TOYKHU JI0 IIJIOCKOCTH,
paccTostHie OT IPSMOM 10 TUIOCKOCTH, POEKIHs (PUTYpHI HA TUIOCKOCTh. [leprneHnnKynsapHOCTb
IUIOCKOCTEW: MNpPHU3HAK NEPHEHAUKYJISIPHOCTH JABYX IUlockocTted. Teopema o0  Tpéx
NEePHEHANKYIISPAX.

MHOTOrpaHHUKH

IlonsiTHE MHOIOTrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOIOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuKa. IIlpu3ma: N-yroiapHas npusmMa; rpaHu
Y OCHOBaHMS MPHU3MBI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAs M TOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunesn, NpsAMOYTOJbHBIN IapaulelenuIe] U ero csoicrsa. Ilupamuaa: n-yromapHas
NUpaMujia, TPaHU M OCHOBAaHUE NUPAMUJbI; OOKOBas W IOJIHAS IOBEPXHOCTH IHPaMUJBbI;
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMu/Ia; MpaBUIbHAs TPEYrojbHasi UpaMuia U MpaBUIIbHBINA TeTpasap; KyO. [Ipencrasinenue o
IPABWJIbHBIX MHOTOTPaHHUKAX: OKTa3Ip, AOAEeKadIp U ukocasap. CeueHus pu3Mbl U TUPAMUIBL.

CuMmMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DNEeMEHTH CUMMETPUH B TUpaMUJax, apajuleenune1ax, IpaBUIbHbBIX MHOTOIPAaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSMOM MPU3MBI, TUIOIIA/Ib OCHOBaHHI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU NpsAMOM mpusmbl. [Inomaas GO0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBHIIbHON
MUPAMHUJIBI, TEOPEMA O TUTOMIAIN Yceu€HHOM nupamuabl. [Torstre 06 06bpéme. OOBEM MupamMuibl,
IIPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH MOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpaleHus

[MunuHapuueckas MOBEPXHOCTh, O0O0pa3yloIMe UWIMHAPUYECKONH TOBEPXHOCTH, OCh
HWIMHIpUYECKOl moBepxHocTU. L{ummuap: ocHoBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromas 1
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MoBepXHOCTb, OOpa3yrolliie KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYeckol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromas U OCh; IJIOLIAIb



OOKOBOM W TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrollne M BHICOTA, OCHOBAHHS W
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUaMETp; IJIOLIAAb IMOBEPXHOCTH cdephl. B3aumnoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

N3006paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYCA.

KomOuHanuu Tten BpaiieHWss U MHOTOTPaHHMKOB. MHOIOTpaHHHK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBolicTBa 00BEMOB Tel. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Mapaliienienumneaa u cieactsus us ne€. O6péM nunuuapa, konyca. O6nEm mapa
U TUIOIIATb CEpBHI.

[Tono6ubie Tena B mpoctpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMHU TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.

Ceuenuss uunuHApa (MapauielbHO U NEPIEHIUKYISAPHO OCH), CEUEHHUS KOHyca
(mapaenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B pocTpancTBe. CIO0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4wMciio. Pa3nokeHne BEKTOpa MO TpEM HEKOMIUIAHAPHBIM BekTtopam. lIpaBumio
napajuienenunena. Pemenue 3anay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMH.
IIpsmoyronbHas cucrema KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. Ilpocreimme
3a7layd B KOOpAMHATax. YToa Mexay BekTopaMu. CKalsipHOE IPOU3BEIECHHE BEKTOPOB.
Bbluncnenue yrioB Mexay NpsAMbIMA M IUIOCKOCTSIMH. KOOpJIHMHAaTHO-BEKTOPHBIA METOJA MHpU
peLIeHUH TEOMETPUYECKUX 3a/1a4.

IIVTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pE3yNbTAaThl OCBOEHHUS MporpaMMmbl ydyeOHoro mnpeamera «MaremMaTHKa»
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

Cc(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW MO3UIMM OOYydarollerocs KakK akTHUBHOTO U
OTBETCTBEHHOI'0 4WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABIEHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJIE€HUH, NpOLEAYyp TIpakJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U TMp.), YMEHMEM B3aUMOJEICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMu B
COOTBETCTBUH C UX (QYHKIMSIMU M Ha3HAUEHUEM.

IIaTproTH4eckoe BOCIUTAHHE:

c(OpMHPOBAHHOCTHIO POCCUNCKOMN IPa’KIaHCKOM MACHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U
HACTOALLEMY POCCUHCKON MaTEMAaTHKH, [ICHHOCTHBIM OTHOLIEHUEM K JIOCTH)KEHUSAM POCCUNCKHUX
MaTEMAaTUKOB M POCCHUICKOM MaTeMaTU4eCKOW IIKOJbI, K MCIOJIBb30BAHUIO 3TUX JAOCTHKECHHUH B
JIpYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHIICKOro Hapoaa; CcpOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, dTUYECKOIO MOBEICHMUs, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTM>KEHUN HAyKW U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHHWEM JINYHOTO BKJIA/Na B IOCTPOEHUE
YCTOMYMBOTO OYAYIIEro.



JcTeTnYEeCKOe BOCIIUTAHME:

3CTCTUYCCKUM OTHOUIICHUECM K MI/Ipy, BKJIFO4Yas C-)CTeTI/IKy MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUN, PaCCYXKICHUN;, BOCIPUUMYHUBOCTHIO K
MaTEeMaTHYECKHM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

C(bOpMI/IpOBaHHOCTbIO yMeHI/ISI HpI/IMeHHTL MaTeMaTuU4YCCKUEC 3HAHUS B I/IHTepecax
310poBOTO U Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 370POBBIO
(3mopoBoe muUTaHUE, cOATAHCHPOBAHHBIM PEKUM 3aHATHH M OTIbIXA, PEryyispHas (puznueckas
aKTHUBHOCTh); (PU3MUYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATHUIX CIOPTUBHO-030POBUTEIIBHON
JIeSITSIILHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHUEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepaM npodeccHOHATBLHON JIeITEIbHOCTH, CBSA3aHHBIM C MATEMATHKONH M €€ MPHIIOKCHHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3aJ1a4 MaTEMaTHYECKON HAIPaBICHHOCTH.

IKo0rnYecKoe BOCIUTAHNE:

C(bOpMPIpOBaHHOCTI)IO BKOJIOFI/I‘ICCKOﬁ KYJII)TypI)I, IIOHUMAHUECM BJIMAHUS COIOHUAJIIBHO-
SKOHOMHYECKHMX IIPOIIECCOB HA COCTOSIHUE NPHUPOJHOW W COIMAIBHOM Cpeabl, OCO3HAHUEM
r00abHOTO  XapakTepa JKOJOTHYECKHUX  MpoOJieM; OpHeHTalueld Ha  NPUMEHCHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelIeHMsl 3a7ad B 00JIaCTU OKpYXaloUlei cpelpl, IIIaHUPOBaHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM JJISI OKPYKAOIIEN CPEIBI.

LleHHOCTH HAYYHOI0 MO3HAHHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOLIECTBEHHON MPAaKTUKH, TOHMMAHUEM MaTeMaTUYeCKON HayKu Kak chepbl
quOBequKOﬁ JACATCIIbHOCTH, 3TAIlOB eé paSBI/ITI/ISI 1 3HAYUMOCTHU I paSBI/ITI/ISI OUBHUJIN3AIlUN,
OBJIQJICHHEM SI3IKOM MAaTEMATUKHU U MAaTEMaTU4YECKOM KYIbTYpOIl KaK CpEJCTBOM ITO3HAHUS MUDPA;
TOTOBHOCTBIO OCYILIECTBIISITH MPOEKTHYIO U UCCIEA0BATENbCKYIO I€ATEbHOCTh MHIUBUIYAIBHO
U B IPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

MertarnpeMeTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl yueOHOTO npeaMeTa «MareMaTHKay
XapaKTepU3yIOTCS  OBJAJCHHEM  YHHUBEpPCAIbHBIMU  IO3HABATEJBHBIMH  JICHCTBUIMH,
YHHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JI€HCTBUSIMH, YHHUBEpPCAIbHBIMU PETYISITUBHBIMU
JEHCTBUSMM.

1) YHuBepcaibpHbIe MO3HABATEIbHBIE JICHCTBHUS, 00eCIIeUrBalOT (POPMHUPOBAHHE OA30BBIX
KOTHUTHBHBIX IPOLIECCOB O0yyaronuxcs (OCBOEHHE METOJOB MO3HAHUSI OKPY)KAIOLIEro MHpa;
MIPUMEHEHUE JIOTHUECKUX, UCCIIeI0BATEIbCKUX Onepaluii, yMeHuil pabortaTts ¢ nHpopmanuei).

ba3osrble Jornyeckue 1eHCTBHUA:

BBIABIISITH M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHIH,
OTHOLIEHUH MeXAy HOHATUAMH; (OPMYIMPOBATh OMNPEAETICHHs] MOHATHH; YCTaHaBIMBATb
CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKALMHU, OCHOBAHUS ISl 000OLICHNUS U CPaBHEHUs, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;



BOCIIPUHUMATh, (GOpPMYyIUPOBAaTH W MNPeoOpa3OBbIBATh CYXKACHUS: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;
BBISBIISITH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOpEUHs B (paKkTax, TaHHBIX,
HAOJIOJICHUSAX U YTBEPXKACHUSX; MpeularaTb KPUTEPUU JJIsl BBISBICHHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;
JenaTh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOYEeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;
MPOBOAMUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHHUI (TpsMble U OT
MPOTUBHOIO), BBICTpAaUBaTh AapryMEHTAlMIO, TMPUBOAUTH MPUMEPbl U  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;
BBIOMpATh CIOCOO pemieHusi y4eOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BapUAHTOB DPELICHHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN C YIETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3zoBble uccienoBareibckue 1eiCTBUS:
UCTIOJIB30BaTh BOIPOCHI KaK HCCIICAOBATENLCKUNA HMHCTPYMEHT MO3HAHUS; (OPMYIHPOBATH
BOTIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,
MPOBOAMUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIEOBAHHUE 110 YCTAaHOBICHUIO
0COOEHHOCTE MaTeMaTH4ecKoro OOBEKTa, SIBJICHMSA, MPOIECCa, BBISIBICHHIO 3aBHCHMOCTEH
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;
CaMOCTOSITENIbHO (QOopMyIUpOBaTh O000OIIEHUS M BBIBOABI MO pe3ydbTaTaM IPOBEAEHHOTO
HaAOII0/IEHUs, UCCIIEIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YIbTaTOB, BHIBOJAOB U
000011IEeHHI;
IIPOTHO3UPOBATH BO3MOXXHOE pa3BUTHE IMPOIECcca, a TaK)Ke BBIIBUTATH NPEAIOIIOKEHHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:
BBISIBIIAITh JAeUINTHI WH(POpPMAIMH, TAHHBIX, HEOOXOMUMBIX MJIsi OTBETa Ha BOMPOC U JUIA
peIIeHs 3a/1a9u;
BBIOMpaTh HH(DOPMALIMIO U3 UCTOYHUKOB PAa3IUMYHBIX TUIIOB, aHAIU3UPOBATh, CUCTEMATU3UPOBATh
Y MHTEPIPETUPOBATh HH(OPMALIUIO PA3TUYHBIX BUJOB U (DOPM MpeICTaBICHHUS;
CTPYKTYPUPOBaTh WH(POPMALMIO, MPEJCTABIATh €€ B pa3iMyHBIX (opMax, WILTIOCTPUPOBATH
rpaduyecku;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOATENBHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) YHuBepcalbHble KOMMYHHMKATHBHBIE JICHCTBHS, 00CCIICUNBAIOT CPOPMUPOBAHHOCTD
COLMATBHBIX HABBIKOB OOYUYAIOIIHXCSI.

OO0uenne:
BOCIIPUHUMATh U ()OPMYIIMPOBATE CYXKACHUS B COOTBETCTBUHU C YCIOBHUAMU U LEISAMHU OOLICHHUS;
SICHO, TOYHO, IPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAaX, aBaTh
TIOSICHEHHSI TT0 XOJTy PEIICHHUs 3a7a4l, KOMMEHTHPOBATH ITOJTyUYeHHBIN pe3yIbTar;
B X0/ OOCYKJIEHHUS 33]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKTaeMOU TEMBI, TPOOJIEMBI, PeIIaeMoin
3aJauu, BBICKA3bIBaTh WJIEH, HAIlEJICHHbIE HA MOMCK PELICHHUs; COMOCTABIATh CBOM CYXKICHHUS C
CYXJIEHUSIMH JIPYTUX YYacCTHUKOB JMasiora, oOHapy>KUBaTh pa3jinyMe M CXOACTBO MO3MIMH; B
KOPPEKTHOH opme hopMyITHpOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;
NPEJCTaBIATh PE3yNbTaThl pPELICHUS 3aJauyd, OKCIIEPUMEHTa, HWCCIEIOBaHMs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3aa4 MPE3CHTAUU U OCOOCHHOCTEN
ayJUTOPUH.



CoTpyaHuuecTBo:
IOHMMATh U UCIOJIb30BaTh IPEUMYILIECTBA KOMAHIHOM M MHAUBUAYaIbHON paOOTHI IPU PELLIECHUN
yueOHBIX 3ajay; MPUHUMATh LEJIb COBMECTHOH J€ATEIbHOCTH, IUIAHUPOBATH OpPraHU3ALUIO
COBMECTHOM paboThl, pacnpeneisTh BUAbl pabOT, JOrOBapHBAThCA, OOCYKIaTh Ipolecc U
pe3yiabTaTr paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBAaTh B IPYMIIOBBIX (popmax paboTel (00Cyk1eHus, 0OMEH MHEHHA, «MO3TOBBIE IITYPMBI»
Y MHBIC); BBIMOJIHATH CBOIO YacTh paOOTHl U KOOPIUHUPOBATH CBOU JCHCTBUS C APYTUMHU YICHAMHU
KOMaH[Ipl; OLEHMBAaTh KadyeCTBO CBOEro BKJIaga B OOWMI HPOAYKT MO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) YHuBepcalbHbIC peryJsiTHBHBIE JICHCTBHS, 00ECIICUNBAIOT (JOPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U ’KM3HEHHBIX HAaBBIKOB JINYHOCTH.

Camoopranu3anus:
COCTaBJIATH IJIaH, JITOPUTM PELIEHUS 3aJjauu, BIOUPATh CIIOCO0 peIIeHUs ¢ yU4ETOM
UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb:
BJIAJICTh HABBIKAMU II03HABATEJIILHOW pEe(IEKCHMM KaK OCO3HAaHUS COBEpLIAEMBIX JEHCTBUHA M
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB; BJIAJAETh CIIOCOOAMU CAMOIPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHs] MaTeMaTH4eCKON 3a/1auH;
IPEIBUIETH TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh ITPH PELLIEHUH 33Ja4l, BHOCUTh KOPPEKTHUBbI
B JIEATEJIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JaHHBIX, HAlIEHHBIX OLINOOK, BBISBICHHBIX
TPYIHOCTEH;
OILICHMBATh COOTBETCTBUE PE3yJIbTATa LIEJTU U YCIOBUSAM, OOBACHATh MPUUYMHBI TOCTHIKEHUS WU
HEJOCTH)KEHUS PE3YJIbTaTOB I€ATEIbHOCTH, HAXOUTh OIINOKY, AaBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IIPU PEILIEHUU F€OMETPUYECKHUX
3az1a4.

OHepI/IPOBaTI) MOHATHUAMU: TMAPAJUICIIBHOCT W MNEPHCHAUKYIIAPHOCTH IPAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloI0kKeHHUEe MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMU: JBYIPAaHHBIM Yroj, TpaHU JABYTPaHHOTO Yyria, pedpo
JIBYTPAHHOI'O YTIJIa; TUHEHHBIN YroJl ABYTPAHHOTO yIJia; TpagyCHasi Mepa JBYIPaHHOIO yIJa.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBINYKJIBIA W HEBBIMYKJBbI MHOTIOIDAaHHUK,
AJIEMEHTBHI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTOTPAaHHHUKOB (MHMpaMyAa; MpU3Ma, MPSMOYTOIbHBIN
napajuiesenumnes, Kyo).

KnaccupumupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUS Ui KiaccH(UKaluu
(BbIHyKJII:IG U HCBBIIYKJIBIC MHOTOTpAHHUKH, MPABUJIbHBIC MHOTOTPAHHUKHU; TIPSAMBIC U
HaKJIOHHBIE IPU3MBI, MTApAJUIEITIECTIUIICAbI).

OnepupoBaTh MOHATUAMU: CEKYILAs TNIOCKOCTh, CEYCHHE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEUYCHHIA, UCTIONB3YS METOI CIIC/IOB.



CTpouTh CeueHHs] MHOTOTPAaHHHKOB METOJOM CJIEJOB, BBIOIHATH (BBIHOCHBIC) IIOCKUE
YEepPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BHII CBEPXY, COOKY, CHHU3Y.

Pemath 3a1aun Ha HAXOKACHUE TEOMETPHUSCKUX BEIIMYUH 11O 00pa3IaM Wid allfOpPUTMaM,
NPUMEHSST U3BECTHBIC AaHAJTMTUYCCKHE METOJbI NMPH PEIICHUH CTaHIAPTHBIX MaTEeMAaTUYCCKHX
3a]]a4 Ha BBIYUCIICHHE PACCTOSIHUN MEXIY BYMsI TOUYKAMH, OT TOYKH JI0 MPSIMOM, OT TOYKH IO
TUTOCKOCTH, MEXTY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemath 3a1aun Ha HAXOXKACHUE TEOMETPHUSCKUX BEIIMYUH 11O 00pa3IaM Wid allfOpPUTMaM,
NPUMEHSST U3BECTHBIC aHAJTMTUYCCKHE METOJbI NMPH PEIICHUH CTaHIAPTHBIX MaTEeMaTHYCCKHX
3aja4 Ha BBIYHMCICHUE YIJIOB MEXKAY CKPCIIUMBAIOIMIMMUCS TPSIMBIMH, MEXKAY NPSAMOH U
TUIOCKOCTBIO, MEXKTY TUIOCKOCTSIMU, IBYTPAHHBIX YTIIOB.

Boeruncnsate 00bEMBI U TIIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npUMeHeHHeM (pOpMYJT; BBIYUCIISITh COOTHOIIECHHS MEKIY IIOMIAIIMU ITOBEPXHOCTEH, 00BEMaMu
MOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHITHSIMH: CHMMETPHS B MPOCTPAHCTBE;, IICHTP, OCh W ILIOCKOCTH
CUMMETPUU; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPBI.

W3Bnekatp, nMpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (PUTYpax, MPEICTaBICHHYIO Ha YEPTEKaX U PUCYHKAX.

[TpumensTh reoMerpuueckue (aKThl JJIs  PEHICHUS CTEPEOMETPHUYCCKHX — 3ajad,
MPEITOJIATAOIINX HECKOJBKO IIIaroB PEHICHUS, €CIIM YCIIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

[TpuMeHSATh TPOCTEHIINE MPOTPAMMHBIC CPEICTBA W AJIEKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKIX 33]1a4.

[TpuBOIUTE, TIpPUMEPHl MATEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHsTh TIONy4YeHHBbIC 3HAHUS Ha MPAKTUKE: aHAU3UPOBATh peajbHbIe CUTYAIlMH U
NPUMEHSTh M3YyYEHHBIC TIOHATHS B  MPOIECCe IMMOWCKAa PEIICHUS  MaTeMaTHYeCKU
c(OpMYJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATH PEATbHBIC CHUTYAIllMd HA S3BIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJETU C UCIOIB30BAHHEM T'€OMETPUUYECKUX TOHATUN U TEOpeM,
amnmapara anreOpsl; peniath NpakTHYecKue 3a1a4u, CBI3aHHbBIE C HAXOXKEHHEM IeOMETPHUIECKIX
BCJIMYMH.

11 KJIIACC

OnepupoBaTh NOHITUSIMU: IMIIMHAPUYECKAS TOBEPXHOCTh, 00pa3yIOIue MUIHHIPUISCKON
MOBEPXHOCTHU, THUIIHMHAP, KOHUYCCKAsA MOBCPXHOCTD, 06pa3y}01111/Ie KOHHUYECKOM IMOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

PacnioznaBats Tena BpaiieHus (MHUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTyYSHUS TeJl BPALLCHHUS.

KnaccudumupoBars B3auMHOE pactofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOH CETMEHT, OCHOBAaHWE CETMEHTa, BBICOTA CETMEHTA,
IIapOBOI1 CJI0HM, OCHOBAHHE IIIAPOBOTO CJI0S1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH TeN BpallleHUsl, TEOMETPUYECKUX TNl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAaHHHK, BITUCAHHBIA B c)epy M ONMHCAHHBIA OKOJO
cdepsl; cdhepa, BIMcaHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHHUS.

BbIuucnaTe COOTHOIIGHUS MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.



N300paxkaTh n3ydaeMmble (GUIypbl OT PYKH M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PHCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYEHHUs TeJl BPaIllCHU.

W3BnekaTb, UHTEPIIPETUPOBATh U MPEOOPa30BbIBATE UH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBUSA CII0XKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXXEHHUS BEKTOpa
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO NapaJuIeICINIIEIA.

OnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIY BEKTOpPaMH, CKaJIspPHOE
IIPOU3BENICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMHU,
CKaJIIpHOC MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOpPAaM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHUS CTEPEOMETPUUYECKUX — 3ajad,
IIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMS, €CIM YCJIOBHs IIPUMEHEHHs 3aJlaHbl B SIBHOU
dbopwme.

Pemarte nmpocreiiye reoMeTpUYECKUe 3a1a4d Ha IPUMEHEHUE BEKTOPHO-KOOPIANHATHOTO
METOJa.

Pemars 3aJadyud Ha A0Kas3aTCJIbCTBO MAaTCEMaTHYCCKHUX OTHOIIECHUH | HaXO0XJICHUC
TCOMETPHUICCKUX BCIWYHH I10 o6pa3uaM WM aJIrOpuT™MaM, MpUMEHAA U3BCCTHBIC MCTOAbI MPHU
PELICHUH CTaHAAPTHBIX MaTEMAaTHYECKUX 3a1a4.

IIpuMeHATh IpoCTEHIIne MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauTe IIpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B TIPUPOJE H IKHU3HH,
pacro3HaBaTh NPOSABIECHUE 3AKOHOB I'€OMETPUH B UCKYCCTBE.

IIpuMeHATh NONy4EHHBIE 3HAHWS HA IPAKTUKE: aHAIU3UPOBAThb PEAIbHBIC CUTyalUd U
MNPUMCHATH HN3YUCHHBIC IIOHATUA B mponecce IIOHUCKa peiCHuA MaTEMATUYCCKU
chopMyIUpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SI3bIKE TC€OMETPHH,
UCCIIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAHUEM I€OMETPUUYECKUX MOHATHI U TEOpPEM,
anmapara anreOpbl; penaTth NpakTUYeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUYECKUX
BCJIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakrnyeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmuoreka [IOK
1 B 1
BEACHHE B CTEPEOMETPHIO 0 https://m.edso00.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnuorexa [IOK
IJIOCKOCTEH https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edso0.ru/1c209e37
bubmmoteka IIOK
> Mrororpartitici 1 L https://m.edso0.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o L https://m.edso0.ru/1c209e37
7 IToBTOpEHME: ceUeHMsI, PACCTOSHUS U YTJIIbI 4 1 bubmorexa HOK
p ' P T https://m.eds00.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
bu6mmoreka [IOK
! Tena ppauteris 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 OObemer Tex > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
crucTemMaTu3alurs 3HaHUI https://m.eds00.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPAMasi, INIOCKOCTb
25 [TpuMeHsITh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX MPU PEUICHUH
' TCOMETPUUYCCKUX 3a/1a4
23 OnepupoBaTh MOHATHIMH: MAPAJUICILHOCTh U TMEPICHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEM
-4 KnaccuduimpoBaTs B3aMHOE pacIoyioKeHUE MPSIMBIX U TIIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHITHSIMH: JBYTPAHHBIN YTOJI, TPaHH JABYTPAHHOTO yTJIa,
7.5 pebpo IBYrpaHHOro yrija, IJMHEHHBIM yroll JBYIpPaHHOTO YTJa,
rpagycHasi Mepa ABYIPaHHOTO yIiia
OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BBITYKJIBIA W HEBBITYKIIBIA
7.6 MHOTOTPaHHUK, JJIEMEHTBI MHOTOTPaHHHKA, MIPaBUIIbHBIN
MHOTOTPaHHUK
24 Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MTUpaMuja, mpusMa,
' MPSIMOYTOJIBHBIN TTapajuieJenumne;, Kyo)
KrnaccudumupoBaTh MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
- g Kinaccupukanuyd  (BBIMYKJIblE W HEBBINYKJIbIE MHOTOTPAHHHKH,
' MPaBWJIbHBIE MHOTOTPAHHHUKH, TPSMbIE ¥ HAKJIOHHBIC TPU3MBEI,
napasuIeNenue /bl
- OnepupoBaTh  TOHSITHUSIMH: CeKymias  IUIOCKOCTh,  CEUYCHHE
' MHOTOTPaHHUKOB
210 OOBSICHITh TPUHIUIBI  ITOCTPOCHHUS CEUYCHUH MHOTOTPAaHHHUKOB,
' UCIIOJNB3YS METOJ CIIE/IOB
Ctpouth ce4yeHHs] MHOTOTPAHHHUKOB METOJOM CJIEJIOB, BBIMOTHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y




7.12

Pemats 3aaun Ha HaX0XkIEHHUE FTEOMETPUUECKUX BETUUYHH 0 00pa3iam
WM aJNropyuTMaM, NPUMEHSS M3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTEMATUYECKMX 3a4ad Ha BbIYHCICHUE
PacCTOSHUI MEXKY ABYMsI TOUKaMH, OT TOYKH J0 MPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIMBAOIIUMHUCS ITPIMBIMHA

7.13

Pemiate 3aaun Ha HaX0XkJI€HHE T€OMETPUUYECKHUX BEJIMUYMH 10 00pa3Lam
WM QJITOPUTMAaM, IIPUMEHSS U3BECTHBIC aHAJUTUYECKUE METOMBI IIPU
pPELICHUHU CTAHAAPTHBIX MAaT€MaTUYECKUX 3a/1a4 Ha BBIYMCICHUE YIJIOB
MEXy CKPEUIUBAIOIMMUCS MPAMBIMHA, MEXAY IIPSAMON U IIIIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

Beraucisate 00bEMBI M IUIOIIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHMpamMuaa) C OpUMEHCHHEM  (GOpMYJ,  BBIYHCIATH
COOTHOIIEHUS MEXK/1Y TUIONIA/IIMU TIOBEPXHOCTEH, 00bEMaMU MOTI0OHBIX

MHOTI'OIrpaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IIOCKOCTb CUMMETPUHU, HCHTP, OCh U IIJIOCKOCTb CUMMCTPHUH (bnrypbl

7.16

7.17

7.18

7.19

W3Bnekath, mpeoOpa3oBbIBATh U HHTEPIPETUPOBATh HH(GOPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUrypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, IPEANOIararoliuX HECKOJIBKO IIaroB pEeLICHUs, €CIU YCIOBUs

IPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

IIpuMeHATH mHpoCTEHWIIHE NPOrpaAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsATh TOJMYYEHHBIE 3HAHMUSA Ha TMPaKTHKE: aHAJTU3UPOBAThH
peanbHBIE CUTYAllMM ¥ TPHUMEHSITh W3YyYEHHBIC MOHATHS B TpPOIECCE
MOKCKA pelIeHUs] MaTeMaTh4ecku C(OpMyIUpOBAaHHONH MPOOIEMBI,
MOJIEIIPOBATh PeATbHBIC CUTYAIH Ha S3bIKE TEOMETPHH, UCCIIETOBATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM T'€OMETPHUUECKUX MOHATHH U
TEopeM, armnapaTa ajreOpbl, pelarb NPaKTUUECKUE 3ajauu, CBSI3aHHbIE

C HAXOKACHUCM I'COMCTPHUYICCKUX BCIINYHH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero 001mero 00pa3oBaHus
pe3yJabTara
6 I'eomerpust
OmnepupoBatb HOHSATHSIMH: IWJIMHAPUYECKast IIOBEPXHOCTH,
6.1 oOpa3zyolye TUIUHAPUIECKONW MOBEPXHOCTH, LUIUHIAP, KOHHUYECKas
' MOBEPXHOCTh, O0Opa3ylolIMe KOHUYECKOW TOBEPXHOCTH, KOHYC,
chepuueckas moOBEepXHOCTh
6.2 Pacnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHUS Tl BPALICHUS
6.4 KnaccuduimpoBaTh B3aMMHOE PacoiOKeHUE CPEPhl U IIIOCKOCTH
OnepupoBarh MOHITUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IIaPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Bbuaucnare 00bEMBI M TUIOMAAM TIOBEPXHOCTEH TeN BpalleHHS,
' Te€OMETPHUECKUX TeJI C MPUMEHEHHEM (HopMyIT
OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIMCAaHHBIH B cdepy Hu
6.7 OIMCAHHBIN OKOJNO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHHUK HIIU
TEJIO BpallleHHs
6.8 BBIUNCIIATE COOTHOLIEHHS MEXAY IUIOMIAJIMH MOBEPXHOCTEH U
' 00BEMamMH MOJOOHBIX Tel
69 N3o06paxkaTs nzydaemble GUTYpHI OT PYKH U C IPUMEHEHHUEM TPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IIOCKME YEPTEXKH M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTYp: BHUJIl CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHMS Tell
BpaIlICHUS
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPA30BBIBATH WH(GOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEICTaBICHHYIO Ha

yepTexkax U pucyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUUYECKIX
3a/1a4, MPEANOIaraloiuX HECKOJIbKO IIArOB PELICHUS, €CIIH YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IMPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HCﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHA BEKTOpa Ha 4HCIIO, 06’BSICH5[TB, KaKAMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIe A IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: NCKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHEI BCKTOPA,
yrojia MEXKAY BEKTOpPpAaMH, CKaJIApHOC IIPOMU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HPOU3BCACHUEC BCKTOpPA HA YUCIIO, YI'OJ
MCKAY BEKTOpaMU, CKAISIPHOC IPOU3BEACHHUC, PACKIIAAbIBATE BEKTOP 110
ABYM HCKOJUIMHCAPHBIM BECKTOPaM

3aILaBaTB IJIOCKOCTb YPaBHCHHUEM B IIGKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocrelmne TIeOMETpUYECKHE 3a1adyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOLIEHUM M
HaXO0XJICHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WK alropuTMam,
NIPUMEHAST  U3BECTHBIE METOABbl INPU  PEUICHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAI{MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX
3a1a4y

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHsATH MONyYEeHHBbIE 3HAHUS Ha IMpaKTHKe: aHaIM3HPOBAThH
peasibHble CUTYallud W MPUMEHSATh W3YYEHHBIE MOHATHUS B Ipoliecce
MOMCKA pEUIeHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON INPOOIEMBI,
MOJIETUPOBATh peajbHble CUTYAIllUU Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHNEM I€OMETPUUECKUX MOHATHI U
TeopeM, arfrnapara anredpsbl, pemarb NpakTHYecKUe 3aJaun, CBI3aHHbIE

C HAXOKACHUECM I'€COMCTPUYICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

I'eomerpus

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHOe pacmonoxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs OpsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapajuleNIbHBIE IPsIMBIE B  IPOCTPAHCTBE,
NapaJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMOM M INIOCKOCTU. YTIIBI C
COHAINPABJICHHBIMA CTOPOHAMH, YroJI MEXKAy IpPsAMBIMA B IPOCTPAHCTBE.
[lapamnenpHOCTh  IUIOCKOCTEH: napajuleJbHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX mockocted. [lpocreiimne npocTpaHCTBEHHbIE (GUIYpbl Ha

INIOCKOCTHU: TCTPAdP, Ky'6, mapajiCICImIiCa, IoCTPOCHUC CEUCHUM

7.3

7.4

[lepneHMKyIAPHOCTE HPSAMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIE IapauUICIIbHbIE W IEPIEHAUKYISPHbIE K IIJIOCKOCTH,
MIPU3HAK NEPHEHAMKYIAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O NPsIMOM
MEPIEHIUKYIISIPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIrOJI MEXKIY IPAMOU U
IJIOCKOCTBIO,  JIBYIPAaHHBIA  YroJl, JIMHEHWHBIA yroja JBYI'PAaHHOIO  yIJia.
IlepnieHAUKYIAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT NPAMOH J10 TUIOCKOCTH, MPOEKIUS (PUTyphI HA IIIOCKOCTh. [leprneHIuKynsipHOCTb
IIJIOCKOCTEM: NPU3HAK NEPIEHAUKYIIPHOCTH JIBYX IIIOCKOCTER. Teopema o TpEx
MEPIEHIUKYISIPAX

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTIOIPDAHHHUKA, BBIITYKJIBIE W
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. IIpusma: n-yrosbHas
MpU3Ma, TpaHu ¥ OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS NPU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapayutenenurnen, IIPSIMOYTOJIbHBIN
napajuiesienuie] U ero coucrsa. Ilupammupa: N-yronpHas nupamMuaa, TpaHU U
OCHOBaHHE MUPaMH/JIbl, OOKOBAsI U MIOJIHAS MOBEPXHOCTh MUPAMHU/IbI, IPABUIbHAS U
yced€HHass INHUpaMHJa. OJEMEHTBl MNpHU3Mbl W nHpaMuiabl. [IpaBuibHbIE
MHOT'OTPaHHUKHU: MOHATUE MPABWIBHOIO MHOI'OTPAHHUKA, IIPABUIIbHAS IIPU3Ma U

MpaBWIbHAsg TUPaMUJa, MpaBWIbHAS TPEYroJibHas NUPaMHIia U IPaBHIbHBIMN




7.5

7.6

1.7

terpasap, Kkyo. IlpencraBieHne o MpaBUIIBHBIX MHOTOTPAaHHHUKAX: OKTadp,

nonaexad’ap u ukocasapyrue CeueHust MPU3Mbl U TUPAMUIbI

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHUpaMUJaxX, MapaulelieluIenax,

IMpaBHUJIbHBIX MHOTOTpaHHUKaxX

Bbruuciienue 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yribl. [lmommans
OOKOBOH TOBEPXHOCTHM U TIOJIHOH IOBEPXHOCTH NPAMOM HPU3MBI, IUIOIIAMIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPAMOH pu3Mbl. [Lnomans 60xoBoit
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM NUPaMUIbl, TEOpPEMa O ILIOLIAIH

yceu€nHoi nupamupsl. [Tonstue 06 00bpéMe. OOBbEM HPaAMHIBL, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMM MOTIOOHBIX TEIT

11 KIIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

6

6.1

6.2

I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3ylolIe HWIMHIPHUYECKONH IMOBEPXHOCTH,
OCh UWIMHAPUYECKOM moBepxHOCTH. LlunuHap: ocHoBaHuss U OGoKoBas
MOBEPXHOCTh, 00pa3yromias U OCh, TUIONaAh OOKOBOW U MOJHOW MTOBEPXHOCTH

Konnueckasti moBepXHOCTb, 0Opa3yrolye KOHMYECKOH IOBEpXHOCTH, OCh H
BEpIINHA KOHUYECKOHN MoBepxHOCTH. KOHYC: OCHOBaHUWE U BepIIUHA, 00pa3yrolas
U OCh, IUIOWAAb OOKOBOM M TIOJHOM IOBEPXHOCTU. YCEUEHHBIH KOHYC:

06pa3yfoume M BBICOTA, OCHOBAHUSA U OokoBas IOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: eHTp, paauyc, AMaMeTp, II0IIaab TOBEPXHOCTH chepbl. B3anmHoe
pacronioskeHre chepbl U IJIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, TIonaab
cepsl

N3o0paskenue Ten BpallleHusl Ha III0CKOCTH. Pa3BépTka uMHApa U KOHyca
KomOuHamuu Ten BpallleHus ¥ MHOTOTPaHHHKOB. MHOTOTPaHHHUK, OMUCAHHBIN
okoJo chepsl, cepa, BiMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIEHUS

[Tonsitne 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO TapajuieNnenunesa u ciefAcTBus u3 He€. OO0bEM HWIMHIPA,

koHyca. O0BEM mapa u miomaab chepol

6.7

[TomoOubie Tema B mpoctpaHcTBe. COOTHOMICHUS  MEXKAY  IUIOIIAISIMHU

MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ




6.8

Ceuenus nunuHapa (mapajuieNbHO U NEPHEHAMKYISPHO OCH), CEUEHHUS KOHYyca

(mapaenbHOE OCHOBAHUIO U IPOXO/SIIEE YEPE3 BEPILLUHY), CEUEHUS 11apa

6.9

6.10

BekTop Ha muockoctu U B mpocTpaHcTBe. COXKEHHE M BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Mciio. Pa3noxeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BektopaMm. [lpaBuno mnapamienenunena. PemeHwe 3agad, CBSI3aHHBIX €

MPUMEHEHHUEM IIPaBUII ACUCTBUIN C BEKTOpaMU

[IpssMoyrosnbHas cucremMa KOOpPAMHAT B TpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreitimme 3amaun B KOOpJAWMHATaX. Yrojll Mexay Bekropamu. CkalsspHOe
MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J ITPU PCHICHUU I'COMCTPHUUICCKUX 3adaY




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NPEAMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOII 00pa30BaTe/ILHOI MPOrPaMMBbI CpeHero
001ero ooOpazoBaHus

Brnanenue meromamMu J0Ka3aTenbCTB, alrOPUTMAMHU PEICHHS 3ajad;
yMmeHue (popMynupoBaTh W ONEPUPOBATH MOHATUSAMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCHWIbHBIE (bopMynHUpOBKH; IIPUMECHSATH UX; yYMEHHE
dbopmMynHpoBaTh 00paTHOE W TMPOTHUBOINOJIOKHOE YTBEPKICHHUE,
IIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHIYKIIMU; TPOBOIUTH JI0KA3aTEeIbHBIC PACCYKICHUS
npu pPCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
pacCcyXICHHI; yMEHHE OIEPHPOBATh TOHSATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJ MHOKCCTBaAMH; YMCHHC UCIIOJIbL30BATH
TEOPETUKO-MHOXKECTBCHHBIM  anmapar il ONHCAHUS  PealbHbIX
IIpOLECCOB U SIBJICHUU U IIpu pCIICHUHN 3ajJia4d, B TOM YUCIIC U3 JPYTrUux
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBIA3HBIN
rpad, nepeBo, LHKJI, Tpad Ha IUJIOCKOCTH; YMEHHE 3ajJaBaTh U
OMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3aaa4

YMeHue onepupoBaTh MOHATHSAMU: HATypalbHOE YHCIIO, IEN0E YUCIIO,
CTETICHB C IIEJIBIM MTOKa3aTesIeM, KOpEeHb HaTypalbHOU CTEIIEHH, CTETICHb
C paluoHaJbHBIM TIOKa3aTelleM, CTeNeHb C JCHCTBUTEIbHBIM
mokaszaTeneM, JiorapuM dHciIa, CHHYC, KOCHHYC ¥ TaHTEHC
MPOU3BOJIBHOTO YHCIIA, OCTATOK MO MOJIYJI0, PAlMOHAIBHOE YHUCIIO,
HppALMOHAJIBHOE  YHUCJIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
palMoOHaNbHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE UCIOIb30BaTh
IpHU3HAKHU JCIUMOCTH, HauMEHbIITNN 06]]114171 JCJIINTCIIb 1 HAUMCHBIIICC
o0Iiee KpaTHOE, anropuT™M EBKIIMAA MpU pelieHnH 3a1a49; 3HaKOMCTBO
C Ppa3iIvuYHbBIMU TO3MOHUOHHBIMHM CHCTCMaMM CYHCICHHUA, YMCHUC
BBHITIONHATH BBIYUCIICHNUE 3HAYCHU U TPeoOpa3oBaHuUsl BHIPAKECHHUH CO
CTENEeHsMH U JorapudmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX
BBIpa)KCHI/II\/'I; YMCHHUC ONICPUPOBATH MOHATHAMMU: IMOCJICAOBATCIBHOCTD,

apupMeTHUecKas ~ TPOTpeccusi,  T'eOMETpPHUYEeCKass  Mporpeccus,




OCCKOHEYHO YOBIBaIOIasi TeOMETpUUYecKash TMPOTPECCUs; YMEHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opMma 3alucyu KOMIUIEKCHBIX YHCeN
(reomerpudeckasi, TPUTOHOMETpPUYECKAss W anreOpamueckas); yMeTb
MIPOU3BOIUTH apumMeTnyeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpPUPOBATh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaenuTelb

MaTpHUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH IMOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC HpCOGPaSOBaHI/Ie, YpaBHCHUC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHl/If/'I U HCPAaBCHCTB, PaBHOCHUJIBHOCTb
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM, YMCHHC PpCHIATb YPaBHCHUA,
HCPAaBCHCTBA WU CHUCTCMbBI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA MW CHCTEMbBI C TIIapaMETpOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4v U1 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUAMH: (YHKIMS, UYETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
(byHKIMH, SKCTpeMyM (YHKIIMH, HauOOoJIblIee 1 HaUMEHbIIIee 3HaUeHUs
(GYyHKIIMM Ha TPOMEXKYTKE, HEeNpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, @epBas W BTOpas MPOU3BOAHASA (DYHKIMH,
TEOMETPUUYECKUI ¥ (PU3MUECKHUI CMBICT TTPOU3BOHOM, IIEpBOOOpa3Has,
OTpeNIeNIEHHBIA MHTETpajl; YMEHHWE HaXOAWTh ACHUMIITOTHI Tpaduka
(yHKIMY; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS,
YaCTHOTO U KOMIIO3UIIUH (PYHKIUI, HAXOAUTh ypaBHEHHE KacaTeIbHOU
K rpaduky QyHKIIUH; YMEHUE HAXOJIUTh MPOU3BOJIHBIE FTE€MEHTAPHBIX
(GyHKIMN; YMEHHE HCHOJIb30BaTh IMPOU3BOAHYIO ISl HCCIIEIOBAHUS
(GbyHKIUH, HAXOAUTh HAUOOJbIINE M HAUMEHbBIINE 3HaUCHUS (PYHKUINT;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara
MaTeMaTHYeCKOr0 aHaIN3a; IPUMEHSTh IPOU3BOIHYIO ISl HAXOXKACHUS
HAaWIYy4Illero peHleHHs] B NPUKIATHBIX, B TOM YHUCIE COLUAIbHO-

SKOHOMHUYECKHX M (PU3NUYECKUX 3a7ja4ax; HaXOIUTh TUIOMIAN U 00BEMBI




¢bury ¢ noMouIbl0 UHTErpaja; NPUBOAUTH MPUMEPHl MATEMAaTHYECKOTO

MO/JICIIMPOBAHUS C TOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMSL, KOMITO3UIMS QYHKIUH, TUHEHHAsS QYHKIUS, KBagpaTHYHAS
GbyHKUMsA,  pauMoHaNbHAas ~ (QYHKUUS,  CTeNeHHas  (yHKUus,
TPUTOHOMETpHUYecKue (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢GyHKIMHK, TOKa3aTeNnbHass W Jorapupmuueckas (QyHKIUH;, yMeHHE
CTPOUTH IpadMKH M3YUYCHHBIX (YHKIHHA, BBIIOJIHATH MPE0Opa30OBaHUS
rpaduKoB (HYHKINH, UCTIONB30BaTh TPa(UKH ISl U3yYESHHUS TPOLIECCOB
Y 3aBUCHMOCTEH, NPU PEIICHNH 33134 U3 APYIUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHU; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BeTMYHMHAMHU; UCIIOJIb30BATh CBOMCTBA U TpaduKu PYHKIIMH JUTs
peleHus ypaBHEHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUI,

HCEPAaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IIPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a7]aui U3 00J1aCTH YIIPaBJIE€HUS JTUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh IOJIyY€HHOE PEIICHUE U
OLIEHUBATh MPABJONOA00HOCTh PE3YJIbTATOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTYyallMd HA S3BIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH pe3yabTaT

YMeHue onepupoBaTh IMOHATHSIMHU: CpeqHee apu(pMEeTHUEcKoe,
Me/raHa, HauOoJiplliee ¥ HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIEpCus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAIHMIO, TPEACTABICHHYI0O B TabmuIax, Ha
auarpammax, rpapukax, OTpa)xarolyro CBOMCTBA pealbHbIX MPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBI0 TabaUI U
auarpamMm; HCCICA0BATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C
pUMEHEHHEeM TpaUyecKuX METOJI0OB U D3JEKTPOHHBIX CPEJICTB;
rpadM4ecKd HCCIIEOBAaTh COBMECTHBIE HAOIIOAEHUS C IOMOILBIO

JyarpaMM pacCEeUBaHMs U JIMHEMHOU perpeccun
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YMeHue onepupoBaTh MOHSATHUSMU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTb CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKuX METOJIOB; NMPUMEHSITh
(bopMyJIBI CIOKEHUS U YMHOXKEHHS BEPOSITHOCTEH, (popMyny MOITHON
BepoATHOCTH, ¢opmyny bepHymin, koMOuHaTOpHBIE (aKThl U
(opMyJBI; OIICHHWBAaTH BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHUE
ONEpUPOBATh TMOHATHSMM: CllydyailHas BeJIMYMHA, pacIlpeiecHue
BEpPOSITHOCTEH, MaTeMaTUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHON BeNWYMHbI, (YHKIUU paclpeiesieHus Hu
IIJIOTHOCTHU PaBHOMCPHOIO, IIOKa3aTCJIbHOI'O n HOpMAJIbHOTI'O
pacmpesneneHnuid; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIICOBAHUI;, YMEHHE
MPUBOJUTL HNpPHUMEPHl MPOSIBICHUS 3aKOHa OONBIIMX YHCET B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSIX; YMEHHE OINEpPUpPOBAThH
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OnHOM HploTOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE
(1)21KTI)I " pacCCy’KACHUA Ui pCHICHUA 3a/Jad; OUCHUBATH BEPOATHOCTHU
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBaTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA Yyrja, IUIOCKHA Yyroi,
JNBYTPAHHBIA Yroj, TPEXTPaHHBIA YIoJl, CKPEIIHMBAKOLIUECS IPsMBIE,
MapaJuIeIbHOCTD U MEPIEHIAUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIoJl
MEXIy NPSAMBIMHU, YroJl MEXAY HNPSMON M INIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU J0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PAcCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE MCIOJIb30BaTh
IpU pELIeHUH 3a7ad HM3y4eHHble (DaKThl U TEOPEMBI IIAHUMETPHUH;
YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHU M

BCJIMYHMH, PCIIAaTh CBA3AaHHBIC C HUMHU MMPAKTHYCCKUC 3a1a4n

YMeHue onepupoBaTh NOHATUSAMU: IUIOMAAL GUTYpBI, 00bEM GUTYDBI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapamenenunes, NpusMa, nupamuja, Gurypa m IOBEPXHOCTb
BpallleHHs, WWIMHAP, KOHYC, map, cdepa, miomans chepsl, MmIomaib

MOBEPXHOCTH MHUPAMUAbI, TPU3MBL, KOHYyCa, IWIMHIpPA, 00bEM KyOa,
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MPSIMOYTOJIBHOTO TNapajulesienunena, TUpaMubl, TPU3Mbl, UIUHAPA,
KOHyca, 11apa, pa3BEpPTKa NOBEPXHOCTH, CEYEHHUSI KOHYCAa U LIMJIUHAPA,
napajuiefibHble OCH WJIM OCHOBaHHUIO, CEUYEHHE IIapa, IJIOCKOCTh,
Kacaromascs cepbl, HUIMHIAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, U300paxaTb MHOTOTPAHHUKH, (PUTYPBI U TTIOBEPXHOCTH
BpAlllEHUsl, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOMCTBA TI'€OMETpPUYECKUX (uUryp,
CaMOCTOSITENTbHO (OPMYJIHPOBATh OINPENEICHUsT H3y4aeMbIX (QUryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX W MPU3HAKAX T'€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccupukanuo (GUryp MO Pa3NIUYHBIM TMPU3HAKAM, BBIMOIHSITH

HGO6XOI[I/IMBIG JOIMMOJIHUTCIIBbHBIC ITIOCTPOCHUA

YMeHue omepupoBarh MOHATHSAMHU: JBUKEHHE B IPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha TJIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3oBaHHE MOAO0OMS, MOJOOHBIE (UTYPBI; YMEHUE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh F€OMETPHUUECKUE OTHOIICHUS
MpU PELICHUH 3aJa4; HaXOJAUTh F€OMETPHUUECKHUE BEIWYHHBI (IJIMHA,
yroi, miomaab, o0bEM) MpU pElIeHHH 3aJad U3 JPYrux y4eOHBIX
MIPEIMETOB U U3 PEATbHOM KU3HU; YMEHUE BEIUUCIIATH T€OMETPUIECKHE
BEJIMYUHBI (JIMHA, YTOJI, TUIOHIaAb, O0BEM, TUIOMIAb MMOBEPXHOCTH),
UCTIOJNB3ysl M3y4YeHHBbIE (HOPMYIBI U METONBI, B TOM YHUCIE: IJIOMIAIb
TTOBEPXHOCTH MIHUPAMU/IBI, IPU3MBI, KOHYCa, IWIHHAPA, TUIOIAIh CHEPHI;
00bEM Ky0a, IpSIMOYTOJIBHOTO MapauleenuIeaa, TUpaMubl, PU3MBbI,
MWIMHIPA, KOHyca, [apa; yMEHHWE HaXOJUTh OTHOIICHHE OO0BEMOB
o1I00HBIX QUryp

YMeHue  onepupoBaTb  IMOHATUSAMM:  IPSAMOYIOJbHAas  CUCTEMa
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOYKU, KOOPAUHATBI BEKTOPA, CymMMa
BEKTOPOB, IIPOU3BEICHNUE BEKTOPA HA YUCIIO, PA3JIOKEHUE BEKTOpa IO
0a3ucy, CKaJlsipHOE MPOU3BEICHUE, BEKTOPHOE IPOU3BEICHHE, YTOJI
MEXKy BEKTOpaMH; YMEHHE HCIO0JIb30BaTh BEKTOPHBIN U KOOPINHATHBIN
METOJI JIJIsl pEIIeHUs TeOMETPUUYECKUX 3aj1ad M 3aJa4 APYTuX yu4eOHBIX
MIPEAMETOB

YMeHue BbIOMpaTh NOAXOAAIIMM METOA s pelleHHs 3ajjauu;
[IOHUMAaHHE 3HAYMMOCTH MATEMAaTUKA B M3Y4YEHUM IMPUPOAHBIX U
OOIIIECTBEHHBIX MPOLECCOB M SBICHUH; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaT€MAaTHUKH B UCKYCCTBE, YMEHHE IIPUBOAUTH
IIpUMEPBl  MAaTEMAaTUYECKUX OTKPBITMM POCCUMCKOM U MHUPOBOH
MaTeMaTU4eCKOU HayKU




HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'3 110
MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COJAEPKAHMS

Kon
1 Yucna u BBIYUCIECHUS
1.1 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LENbIX Yucell
12 Panyonanenele unciaa. OOBIKHOBEHHBIE W JAECATHYHBIE APOOM, IMPOLEHTHI,
' OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii  KopeHb  HaTypanbHOW  crtemeHu.  [ledictBus  C
' apru(METHUYECKUMH KOPHIMHU HATYpaIbHOH CTETIeHN
14 Crenenp ¢ menbM mokasateneM. CTerneHb C palMOHANBHBIM ITOKA3aTeNeM.
' CBoiicTBa cTeneHU
. CuHyc, KOCUHYC U TaHTE€HC YUCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
HevictButenpHble yucia. ApupMETHYECKUE OIEpaluud C ACHCTBUTEIHHBIMU
1.7 yuciaamu. [IpuOGnuxkéHHble BBIYMCICHMS, MpaBUIa OKPYIJIEHUS, NMPUKUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [IpeoOpazoBanue BEIpaKEHUI
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie u 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [TokazarenbHble U TorapupMUIEcKre YpaBHEHUS
2.5 Hensle 1 1poGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [ToxazarenbHble U TOrapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMbl JMHEWHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




OynK1us, criocoOs! 3aaanus pyHkuuu. ['padpuk pynkuun. Bzanmuo obparHeie

3.1 N )
¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogunueckue GpyHKIIH
Ob6nacte ompeneneHuss U MHOXECTBO 3HadeHHi ¢(yHkuuu. Hymu ¢yHkiuu.
39 [TpoMexyTkH 3HAKOMOCTOSHCTBA. [IpoMex)yTkM MOHOTOHHOCTH (DYHKIIHU.
' MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Hanbomnpiiee 1 HauMeHbllIee 3HaYCHUE
(GYHKIIMHY Ha IPOMEXKYTKE
33 Crenennast pyHKIMS ¢ HaTypaJdbHBIM M IIENIBIM TOKa3zarenem. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpaduKu
3.5 [oxa3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMnToTel rpadukoB GyHkmuii. CBoiicTBa (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEN
38 Apudmernueckass M TeoMmeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX
' IPOIIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoiHbIE 31€MEHTAPHBIX (YHKITHIA
[IpumeHeHne MPOU3BOAHON K HCCIECAOBAHUIO (YHKIUH Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxxneHre HanOobIero 1 HauMeHbILEro 3HaueHus: QyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpa3znas. MuaTerpan
5) MHoxecTBa U JIOTHKA
5.1 MHoskecTBO, onepanuu HajJ MHOXKecTBaMu. J[uarpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 Koopaunats!l 1 BEKTOPBI




