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INOACHUTEJIBHAS 3AIIMCKA

['eomeTpus Kak OIMH M3 OCHOBHBIX Pa3/eiioB MIKOJIbHON MaTeMaTHUKH, UMEIOUIMNA CBOEH IEJIbI0
o0ecneynTh N3yuyeHue CBOMCTB U pa3MepoB (pUryp, MX OTHOIIEHUH U B3aMMHOE PAclOI0KEHUE, OTIUPAETCS
Ha JIOTHYECKYI0, 10Ka3aTeNIbHYI0 JTUHHIO. [[eHHOCTh N3yueHusi reOMEeTpUU Ha YPOBHE OCHOBHOT'O OOIIETO
00pa30BaHMs 3aKIFOYACTCS B TOM, YTO OOYYAIOIIUICS YUUTCS TIPOBOJMTD JIOKA3aTeNIbHBIC PACCyKICHHS,
CTPOUTBH JIOTUYECKHE YMO3AKIIOUEHUS, I0Ka3bIBATh UCTUHHBIEC YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K
JIOKHBIM, TPOBOAUTE PACCYKACHUA «OT IIPOTUBHOT0», OTIINYATH CBOMCTBA OT IMPU3HAKOB, (1)OpMYJ'II/IpOBaTB
oOpaTHbIE YTBEPKACHUS.

BTopoii nienbro n3ydeHus reOMETPHUH SABIISIETCA MCIOJIb30BAHUE €€ KaK HHCTPYMEHTA IIPU PELICHUH
KaK MaTeMaTHYeCKUX, TaK M MPAKTUYECKHUX 3a/1a4, BCTPEUAIOIUXCS B peaibHON ku3HU. OOyuaronmiics
JIOJKEH Hay4YUTbCSl ONpPEAENIUTh I'€OMETPHUECKYI0 (QUrypy, OMHUCcaTh CIOBaMM JAHHBIM 4epTEX WIN
PHUCYHOK, HaliTH IUIOIIAJ b 3€MENIHOIO y4YacTKa, pacCUYUTaTh HEOOXOAWMYIO JUIMHY OINTOBOJIOKOHHOTO
kabenss wim TpeOyemble pa3Mephl Tapaka JUisi aBTOMOOWIS. ODTOMY COOTBETCTBYET BTOpasd,
BBIYUCIIUTENbHAS JIMHUA B U3ydyeHUM reomeTpuu. [lpu pemeHMH 3ajad NpPaKTHYECKOTO XapakTepa
06y‘~I&IOH1HfIC5I YUUTCA CTPOUTH MATCMATUYCCKUC MOACIIN PCAJIBHBIX KU3HCHHBIX CHTyaHHﬁ, IMPOBOAWTH
BBIYUCIICHUSI U OLIEHUBATh aJI€KBAaTHOCTb MOJYYEHHOT'O Pe3yJIbTara.

Kpaiine Ba>xHO MOTUEPKUBATH CBS3U F€OMETPHH C IPYTUMH YU€OHBIMU IIPEIMETaMH, MOTHUBUPOBATh
UCIIOJIb30BaTh OIpPENEIeHUs] T€OMETPHUECKUX (UIyp M TOHATHH, JEMOHCTPUPOBAaTh NPUMEHEHHUE
MOJTyYEHHBIX YMEHMH B (M3MKE M TEXHUKE. DTH CBSI3U HamOoJjee SpKo BUAHBI B TeMax «BekTops»,
«Tpuronomerpuyeckre COOTHOIIEHUs», «MeToa koopaunaT» u «Teopema [Iudaropar.

VYueOnbiii kypc «['eoMerpusy» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pAa3/€ibl COJEPIKAHUSA:
«I'eomerpuueckue ¢GUrypbl U HUX CBOHCTBa», «l3MepeHue reoMeTpudyecKMX BEIWYMH», «JleKapTOBBI
KOOPJIMHATHI Ha TUIOCKOCTHY, «BekTopb», «/IBmxenns miockocti», «[IpeodpazoBanus mogooms».

Ha u3ydenue yueGHOro Kypca «I'eomerpus» oTBoautcs B 9 kimacce — 68 yacos (2 yaca B HEJIEIIO).

COJAEP)KAHUE OBYYEHUA

9 KJIACC

Cunyc, xocuHyc, TaHreHc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
DopMyJIbl IPUBEICHUS.

Pemenue TpeyronpHuKoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. Pelienne npakTHueckux 3aaad
C MCIIOJIb30BaHUEM TEOPEMbI KOCHHYCOB U T€OPEMbI CHHYCOB.

[IpeoOpazoBanue nmogodus. [Togodre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o MPOU3BECHUN OTPE3KOB XOP/, TEOPEMBI O IPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMa O
KBaJpare KacaTeJIbHOM.

Bekrop, uinHa (MOZysb) BEKTOpA, COHANpaBJIEHHbIE BEKTOPBI, MPOTUBOMOIOKHO HalpaBIeHHbIE
BEKTOPHI, KOJUTMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAIlM HaJ BEKTOpaMu. PasnoskeHue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKajsipHOe NpoOM3BeIEHHUE
BCKTOPOB, IPUMCHCHUEC JISI HAXOKACHWA OJIUH U YIJIOB.

JlekapToBbl KOOpJIMHATHl Ha IUIOCKOCTH. YPaBHEHUs NPSAMOM M OKPYKHOCTH B KOOpJIMHATAX,
IepecedeHre OKPYKHOCTEN U NMPsAMBIX. MeToa KOOpAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHUKH. JITMHA OKpYyXHOCTH. ['pamycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH IyT OKpyxHocTel. [imomane kpyra, ceKTopa, CEerMeHTa.

JIBIKEHUSI TUIOCKOCTM W BHYTPEHHHE CUMMETpUHM GUryp (3JIeMEHTapHble NpeACTaBICHUsN).
[TapannensHbIi iepenoc. [1oBopoT.

INVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE  pe3yJabTaTbl  OCBOGHHS  TNpOrpaMMmbl  y4yeOHoro  kypca  «l'eomerpus»
XapaKTePU3YIOTCS:



1) naTpuoTHYeCcKOe BOCIIUTAHNE:

NPOSIBIEHUEM HHTEpeca K IMPOUUIOMY M HAaCTOSALIEMY POCCHMCKOW MaTeMaTHUKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTH)KEHUSM POCCHUICKMX MAaTEMAaTHKOB U POCCHUICKOM MaTEMaTHYECKON IIKOJbI, K
MCIIOJIb30BAaHUIO ATUX JOCTH)KEHUN B APYTUX HAyKax M MPHUKJIAJHBIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00s13aHHOCTEN rpaskJJaHUHA U pean3aliy ero Npas, NPeCTaBICHUEM
0 MaTeMaTH4YeCKMX OCHOBaX (YHKIMOHMPOBAHUS pA3IUYHBIX CTPYKTYp, SBJICHUH, HpOLEYp
TpaKJIaHCKOTO OO0IIecTBa (HAmpUMeEpP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO STUYECKHUX
npoOseM, CBA3aHHBIX C MPAKTUYECKHMM IPUMEHEHHEM MJOCTHKEHHH HayKH, OCO3HaHHEM Ba)KHOCTH
MOpPaIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW HAa AaKTHUBHOE Yy4YaCcTHE B pEIICHWH NPAaKTHUECKUX 3aJad MaTeMaTU4YeCKOU
HalpaBJIEHHOCTH, OCO3HAHWEM Ba)XKHOCTH MaTEMAaTHYECKOro 0Opa30BaHUs Ha MPOTSIKEHUU BCel KHU3HU
JUISL YCHEIIHOM Npo(eCCUOHATIBLHON JIEATENBHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HaAHHBIM
BBIOOPOM U MOCTPOCHHEM WHAMBUIYAIbHOM TpaeKTOpUU 0Opa30BaHUs M >KU3HEHHBIX IUIAHOB C YYETOM
JIMYHBIX UHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJIIBHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MATEMAaTHYECKUX OOBEKTOB,
3aJa4, pelIeHU !, pacCyKICHUM, YMEHHUIO BUIETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IIO3HAHUS:

OpHUEHTAIMeN B eATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUHBIX MPEJCTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, IPUPOJIbl M 00LIeCTBa, TOHUMAaHUEM MaTEMaTHUECKON HAyKU Kak
cdepbl 4eI0BEYECKON NesITeIbHOCTH, TANoOB €€ pa3BUTUS U 3HAYUMOCTH JJIS Pa3sBUTHS LIMBHIU3AINH,
OBJIAJICHUEM S3BIKOM MaTeMaTUKM W MaTeMaTU4YeCKON KyJIbTYpOW KaK CpeICTBOM IIO3HAaHUS MHpa,
OBJIAJICHUEM NPOCTENIIMMH HaBBIKAMHU UCCIIEOBATEIBCKOMN 1EATEIbHOCTH;

6) ¢usnyeckoe BocnMTAHHMEe, (OPMHPOBAHHE KYJbTYPbl 310POBbSI W 3MOLHOHAJIBLHOIO
Os1aronosy4us:

FOTOBHOCTBIO NPHUMEHATh MaTeMaTUYeCKHWE 3HAHMS B MHTEPECaX CBOEro 3/0POBbs, BEACHUSA
31I0pOBOT0 00pa3a >KU3HHU (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKHUM 3aHATUN U OT/AbIXA, PETYJIspHas
¢uznyeckass akKTHUBHOCTh), C(POPMHPOBAHHOCTHIO HaBbIKA pe(IEKCHHU, NMPU3HAHMEM CBOEro IpaBa Ha
OLIMOKY M TaKOTO0 e MpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0TMYECKOEe BOCTIMTAHME:

OpHEeHTaIel Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAaHUM [T pelieHus 3a1a4 B 001aCTH COXPAaHHOCTH
OKpYyXarollel cpeabl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKM HUX BO3MOXHBIX MOCIEACTBUM IS
OKpY’Kalolled cpeapl, OCO3HAHMEM TIJI00AJbHOTO XapaKTepa HKOJOTMUECKHX MpobiieM M MyTed ux
pelieHus;

8) aganTanms K H3MEHAIIMMCS YCI0BHAM COUAILHON H IPUPOAHOI Cpelbl:

FOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSX HEOINPEAEIEHHOCTH, IIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO IEATEIbHOCTh, B TOM YHCJIE YMEHHUE YUYHUTHCA Yy APYTHUX JIIOAEH,
npuoOpeTaTh B COBMECTHOM ESTEIbHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETEHIIUU U3 OIbITA JPYTHX;

HE0OXOIMMOCThIO B (JOPMHUPOBAHUM HOBBIX 3HAaHUH, B TOM yHcie (GOpMYIUPOBATH UJIEH, TOHSTHS,
TUNoTe3bl 00 OOBEKTaX M SABJICHUSAX, B TOM 4HCIE paHee HEU3BECTHBIX, OCO3HABaTh JEQUIUTHI
COOCTBEHHBIX 3HAHUH ¥ KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIMIO, BOCIPUHHMATh CTPECCOBYIO CHUTYAIUIO Kak
BBI30B, TPEOYIOLINI KOHTpMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUs U AEUCTBUS, (POPMYyITUpOBaTh U
OLICHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/1bHBbIC YHHBEPCAJIbHBbIC YUeOHbIe 1eHCTBHS
Ba3oBble jlornyeckue AeicCTBUA:

® BBIABIATH U XapaKTEPU30BaTh CYLIECTBEHHbIC IPU3HAKU MAaTEMATHYECKUX OOBEKTOB, IIOHATHUH,
OTHOIICHUN MEXY HOHATHAMH, (POPMYIHPOBATH ONPEICIICHUS MOHITUH, YCTAHABIMBATh



CYILIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIINN, OCHOBAHUS JUIs 0000IIEHUS U CPAaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, POPMYJIUPOBAThH U MPE0oOPa30BbIBATH CYKJIEHUS: YTBEPAUTEIbHbIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISBIISITH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNs B (PaKTax, JTaHHBIX,
HAOIOJICHUSIX U YTBEPKACHUAX, IPEATIaraTh KPUTEPUH IJIs BBISIBJICHHS 3aKOHOMEPHOCTEHN U
IIPOTUBOPEYMIL;

JIeaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TyKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUYEHHI [0 aHAJIOTUH;

pa3buparthb JOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKACHUH (IIPsIMbIE U OT TIPOTUBHOTO),
IPOBOJUTH CAMOCTOSTEIIEHO HECIIOKHBIE 10KA3aTEIbCTBA MAaTEMaTHIECKUX (PAKTOB,
BBICTPAWBaTh apTyMEHTAIMIO, PUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMPATh c1IOCO0 pereHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BApPUAHTOB PELICHNUS,
BbIOMpaTh HanboJee MOAXOASIIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciegoBarenLcKue 1eliCTBUA:

UCIIOJIb30BATh BOMPOCH! KaK UCCIIEIOBATEIbCKHI HMHCTPYMEHT IMO3HAHUs, ()OPMYINPOBAThH
BOMPOCHI, GUKCHUPYIOIIKE TPOTHUBOPEUHE, TPOOIEMy, CAMOCTOSTENBHO YCTaHABINBATH HCKOMOE U
JaHHOE, (OPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHUE;

MIPOBOJIUTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIAaHY HECJIOKHBIA AKCIIEPUMEHT, HEOOIBIIIOE
HCCJICIOBAHKE M0 YCTAaHOBICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEXTy COOOi;

CaMOCTOSITEIILHO (POPMYJTUPOBATH OOOOIIICHHS M BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEIEHHOTO
HAOJTIO/ICHUS, HCCIICIOBAHMS, OLICHUBATH JJOCTOBEPHOCTH MOJIYICHHBIX PE3YyJILTATOB, BEIBOJIOB U
000011IeHMI;

MIPOrHO3UPOBATH BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAKXKE BBIABUTATh MPEIOI0KEHUS O €ro
Pa3BHTHH B HOBBIX YCIIOBHSIX.

Paborta ¢ unopmanmeii:

BBISABIISITH HEJJOCTATOYHOCTD ¥ M30BITOYHOCTH MH(POPMAIIUH, JTAHHBIX, HEOOXOAMMBIX IS
pelleHus 3aa4u;

BBIOMPATh, AaHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH MH()OPMALIHIO pa3IMYHbBIX
BUJIOB ¥ (hOpM IpeCTaBICHHUS;

BbIOMpaTh GOpMy NpecTaBiIeHUs MHYOPMALMK U WIUTIOCTPUPOBATH PEIIaeMble 3a7a4l CXeMaMH,
Juarpammamu, HHOM rpadukoil 1 uX KOMOMHALMSIMY;

OLICHHUBATh HAAEKHOCTh UH(DOPMALIUU 11O KPUTEPHSIM, MTPEITI0KEHHBIM YUUTEIEM WU
c(OpMYITMPOBAHHBIM CAMOCTOSTENILHO.

KomMMyHuMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSAMHU U 1EJIIMU OOLICHMUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M IMUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUS 110 XOJIy PEIICHUS 3a/1a4l, KOMMEHTUPOBATh MOTYyUYEHHBIN Pe3ybTaT;

B X0JIe 00CYXICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOi TeMbl, MPOOIEMBI,
peraeMoit 3a1auu, BbICKa3bIBaTh UJIEH, HAlIEJICHHbBIE HA MOMCK PEUICHHs], COMIOCTaBISATh CBOU
CYXKICHUSI C CYKJICHUSIMU JIPYTUX YIaCTHUKOB JHAJIOTa, OOHAPYKUBATH PA3IMUUe U CXOJICTBO
MO3UIIHH, B KOPPEKTHOH Gopme popMyTUpOBaTh Pa3HOIIACHS, CBOM BO3PAKECHHUS,

MPEJICTaBIISTh PE3YJIbTAThI PEIICHUS 3aJaul, IKCIIEPUMEHTA, UCCIIe0BaHNUs, IPOEKTA,
CaMOCTOSITEJIbHO BEIOMPATh (POPMAT BBICTYIUICHUS ¢ YIETOM 3a/1a4 MPE3EHTAUA U OCOOCHHOCTEH
ayJIMTOPUH;

MOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAHIHOW U HHANBUAYAIBHON paOOTHI IPU
pelIeHnr yueOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

NPUHUMATH 1€JIb COBMECTHOM J€ATEIbHOCTH, INIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThI,
pacrpeaenaTb BUAbI paboT, 10roBapuBaThCs, 00CYKIAaTh MPOIECC U Pe3yIbTaT PabOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;



® y4acTBOBAaTh B I'PYNIOBBIX (hopMax paboThl (00Cyk1eHUSI, 0OOMEH MHEHUSMHU, MO3TOBBIE LITYPMbI
U JIpyTHe), BBIMOIHATH CBOIO YaCTh paOOTHl M KOOPAUHUPOBATH CBOM JCHCTBUS C IPYTUMHU
YJIeHaMHM KOMaH/Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIIMN MPOIYKT 110 KPUTEPUSIM,
chOopMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBepCaJIbHbIE Y4eOHbIe 1eiicTBUS
Camoopranu3amnus:
®  CaMOCTOATENILHO COCTABJIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4u (MJIA €ro 4acTh), BRLIOUpaATh
CIoco0 pemIeHusI ¢ YI4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHI ¢ y4€TOM HOBOM MH(OPMALIUK.
CaMOKOHTPOJIb, IMOIIHOHAJIbHbI HHTEJJIEKT:
® BJAJETHh CIIOCOOAMH CAaMOMPOBEPKH, CAMOKOHTPOJIS MPOIIecca B pe3ysIbTaTa PEeIIeHUs
MaTeMaTH4YeCKOM 3a7auH;
® TPEIBHUJETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IIPH PEILICHUH 33/1a4i, BHOCUTh
KOPPEKTHUBHI B IEATEIHLHOCTH HA OCHOBE HOBBIX OOCTOSITENLCTB, HAMIEHHBIX OLITHOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIICHHBATh COOTBETCTBHUE PE3yJIbTaTa JACATEIHLHOCTH IMOCTABICHHOM IEJIM U YCIOBHIM, OOBSICHATD
MPUYHUHBI JOCTUXKEHUS WM HEJOCTHXKEHHUSI 11€J1M, HAXOIUTh OIIHUOKY, JaBaTh OLCHKY
MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATbBI

K kon1y o0ydenus B 9 kiaacce o0yJaromuiics MoJyduT ClIeAYyIOMKe IpeIMeTHbIE Pe3yIbTaThl:

3HAaTh TPUTOHOMETPUYECKUE (DYHKIIMU OCTPHIX YTJIOB, HAaXOAWTh C WX IOMOIIBI0 PA3IUYHBIC
AIIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pelIeHrne IPSIMOYTOJIbHBIX TPEyTroJbHUKOBY). HaxomuTs (¢
MOMOIIIBIO KATbKYJISATOPa) ITUHBI U YTIIBI ISl HETAaOIMYHBIX 3HAYCHUN.

[Tonb30BaTbes (GopMylaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM JIf
HAXO0XJICHUSI COOTHOIIIEHUH MEKIY TPUTOHOMETPUUECKUMHU BETHUYNHAMMU.

Hcnonp30BaTh TEOpEMBl CHHYCOB M KOCHHYCOB JJISi HAaXOXJIEHHUS pa3jINuYHBIX 3JIEMEHTOB
TPEeYTroJbHUKA («PEIIeHUE TPEYTOILHUKOBY ), TPUMEHSTh UX MPU PEIICHUH FT€OMETPUUCCKHX 3a7ad.

Branets moHaTHAMH TIpeoOpa3oBaHus MOI00WS, COOTBETCTBEHHBIX AJIEMEHTOB MOAOOHBIX (UTYP.
[Tonb30BaThCsl CBOMCTBAMH T10100US TPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIISTH JUIMHBI U HAXOJAHUTD YTIIbl Y
no100HbIX (uryp. IIpuMeHsATs CBOMCTBa MOAOOMS B MPAKTUYECKUX 337a4aX. Y METh MPUBOAUTH IPUMEPHI
MOTIOOHBIX (PUTYP B OKPYKAFOIIEM MHUPE.

[Tonb30BaThCs TEOpEMaMH O MPOU3BEACHUN OTPE3KOB XOP/, O MPOU3BEICHUHN OTPE3KOB CEKYIIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpAMU, MOHUMATh UX TEOMETPUUECKHUM U (PU3HMUECKUN CMBICI, IPUMEHSTH UX B
pEIICHUH TeOMETPUIEeCKUX M (pu3mdeckux 3amad. [I[puMeHSITh CKalsipHOE MPOU3BEICHHE BEKTOPOB IS
HaXO0KJIeHUs JJIMH U YIJIOB.

[Tonb30BaThCS METOAOM KOOPAWHAT HA IUIOCKOCTH, MPUMEHSTH €r0 B PEIICHUN T€OMETPHUECKUX U
MPAKTHYECKUX 3ajau.

Bnagerb TOHATHUSMH TNPaBUIBHOTO MHOTOYTOJIBHHUKA, JIUHBI OKPYKHOCTH, JJUHBI JIyTH
OKPYXHOCTH M paJMaHHON MEpbl YIJIa, YMETh BBIYHCIATH IUIOMIA[b Kpyra u ero uacteil. [IpumeHsTh
MOJTyYEeHHBIC YMECHHSI B MPAKTUICCKUX 33/]a4ax.

Haxoauts ocu (WK LEHTPbI) CUMMETPUH QUTYD, IPUMEHATH ABMKEHHUS IJIOCKOCTU B MPOCTEHIINX
CITyJasix.

[IpyMeHsTh TOMy4YeHHbIE 3HAHUS HA NMPAKTUKE — CTPOUTHh MaTeMaTWYeCKHMEe MOJAENHU Uil 3ajad
peIbHON JKM3HM W TPOBOJAUTH COOTBETCTBYIOIIME BBIYHCICHUS C TMPUMEHCHHEM MOJ00HS W
TPUTOHOMETPUYECKUX (PYHKITUHN (TIOJIB3YSICh, TJI€ HEOOXO0IUMO, KaJbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

KosmmyecTBO yacos JJIeKTPOHHbIE
Ne | HammeHoBaHMe pa3/iesioB (wnpposrre)
n/n | ¥ TeM HPOrpamMMbl Beero Kontporsheie | [paktuueckue| 00pasoBaTelbHble
paboThI paboThI pecypcebl
1 BBoaHoe moBTOpEHME 5 1 https://resh.edu.ru/
Tpuronomerpusi. bubnnorexa [IOK
) Teopemsl KOCHHYCOB U 14 1 https://m.edsoo.ru/7f41al2c
cuHycoB. Pemenue
TPEYTOJIbHUKOB
[IpeobpazoBanue bubnnorexa [JOK
3 nono6usi. Metpuueckue 10 1 https://m.edsoo.ru/7f41al2¢c
COOTHOIIICHHUS B
OKPY>KHOCTH
bu6mmoreka [{OK
4 Bexroper 12 I https://m.edsoo.ru/7f41al2c
5 JlekapTOBBI KOOPIMHATHI 3 1 bubmuoreka [JOK
HA IUJIOCKOCTH https://m.edsoo.ru/7f41al2c
IIpaBunbHBIE
MHOTOYTOJBHUKH. [[rHa
6 OKPY>KHOCTH U IIOIIA b 7 bubmotexa [IOK
Py ta https://m.edsoo.ru/7f41al2c
Kpyra.
Brruncnenune niomaneit
7 6 | bubmuoreka [JOK
JlBIKCHWS II0CKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHME, bubmuoteka [JOK
8 000011IeHNE, 6 1 https://m.edsoo.ru/7f41al2c
CUCTEMaTHU3als 3HaHUN
OBULIEE KOJIMYECTBO
YACOB I10 68 7 0

ITPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHO
OBPA3OBATEJILHOM ITPOT'PAMMBbBI

9 KVIACC

Kon

MPOBEPsSIEMOr0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

6

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMU OCTPBIX YIJIOB, HaXOAWUThb C HX
IIOMOIIBIO  Pa3JM4YHBIE DJIEMEHTBHI IPSMOYIOJBHOIO TpPEyTOJIbHUKA
(«perieHne MpsMOYTOJIbHBIX TPEYTrOJIbHUKOB»). Haxoauts (¢ momoribio
KaJIbKYJISITOPA) JUIMHBI U YTJIBI JUIs HETaOJIMYHbIX 3HAUE€HUH

6.2

ITonp30BaThCA (l)OpMy'J'IaMI/I IMPUBCACHUA 151 OCHOBHBIM
TPUTOHOMCTPUUCCKHUM TOXKIACCTBOM JJII HAXOXICHUSA COOTHOIIICHUM
MCKAY TPUTOHOMCTPUUCCKHUMHU BCIMYNHAMHU

6.3

Hcnonp3oBarh TEOpEeMbl CHHYCOB M KOCHHYCOB JUII HaXOXICHUSA
Pa3IUYHBIX 3JEMEHTOB TPEYroJbHUKA («PELIeHHE TPEYroJbHUKOBY),
IIPUMEHSATH UX [PU PELICHUU N'€OMETPUUECKUX 3a1a4

6.4

Brnagetp moHsTHSMU TIpeoOpazoBaHUS MOJ0OMS, COOTBETCTBEHHBIX
a7eMeHTOB MOoa00HBIX (uryp. Ilomp3oBaThess CBOWCTBAMH MOAOOUS
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U HAaXOAWTH YTIIBI y
nomo0HBIX ¢uryp. IIpuMeHsSTH CBOMCTBA TOMOOMS B TPAKTHYECKUX
3aa4ax. YMETh IPUBOJUTH IPUMEPHI MOAOOHBIX (QUTYDP B OKPYIKAIOIIEM
MUpE

6.5

[Tonp3oBaThbcsi TeopeMaMH O TPOU3BEICHHUM OTPE3KOB XOpA, O
POM3BEJICHUHU OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeIbHOU

6.6

[Tonp30BaTbcs BEKTOpaMH, TOHUMATh UX T€OMETPHUECKUH U (PU3NIECKUNA
CMBICJI, IPUMEHATh UX B PEILICHMH T€OMETPUUECKUX U (PU3NUECKHX 3a/a4.
[IpuMeHATH CKaJISIPHOE TIPOU3BEACHUE BEKTOPOB [UIsl HAXO0XKICHUS UIUH U
YTJIOB

6.7

ITonw30BaThCA MCTOJOM KOOpAWHAT Ha IIJIIOCKOCTH, INPUMCHATH €TI0 B
PCIICHUU IT'COMCTPUUCCKUX U IMPAKTHYCCKUX 3aJa4

6.8

Brnanerp  MOHATHSMH  NPAaBWIBHOTO  MHOTOYTOJIBHMKA,  JIJTMHBI
OKPYKHOCTH, JUIMHBI AYTH OKPYXHOCTH U paJUaHHON MEpHI yIiia, yMETh
BBIYUCIIATh IUIONIAJb Kpyra U ero vacteil. lIpumeHsTh moSydeHHBIE
YMEHHsI B IPAKTUYECKUX 3a]1a4ax

6.9

HaxonuTh ocu miM HEHTPBl CUMMETpUU (QUTyp, MPUMEHATh JBUKEHUS
IJIOCKOCTH B POCTEHIINX CIydasx

6.10

[lpumeHsTh  MONMy4YeHHbIE 3HAHUS HAa  TPAKTUKE —  CTPOUTH
MaTeMaTHYeCKHe MOJENH Ul 3a/ad peajlbHOM J>KU3HU U MPOBOAMTH
COOTBETCTBYIOIIME  BBIYUCICHHS C TPUMEHEHHEM TMOI00US U
TPUTOHOMETpUYECKUX  (yHKIMI  (MOJB3YsACh, TI/A€  HEOOXOIMMO,
KaJIbKYJIATOPOM)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

9 KVIACC
Kox IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 | 'eomerpus
6.1 Cunyc, xocunyc, taurec yrioB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO. DOPMYIIbI IPUBEACHHUSI
6.0 Pemenne TpeyronbHukoB. Teopema KOCHHYCOB W TeopeMa CHHYCOB. Perienue
IIPAKTUYECKUX 33J1a4 C MCIOJIb30BAaHHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB
6.3 | IIpeobOpazoBanne mogobus. [logoOre COOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 NpPOU3BENCHUH OTPE3KOB XOpJI, TEOpeMbl O MPOH3BENCHHU OTPE3KOB
CEKYIIHX, TeOpeMa 0 KBaApaTe KacaTelIbHOU
BekTop, mimHa (MOIyNib) BEKTOpPA, COHAIPABJICHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO
6.5 | HampaBJIeHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpaLIin
HaJ BeKTOopamu. Pa3oxkeHne BeKTopa 1o ABYM HEKOJIMHEAPHBIM BEKTOpaM
6.6 Koopnaunater Bektopa. CkamsipHOE NpPOU3BEIECHUE BEKTOPOB, MPUMEHEHUE IS
HaXO0XJICHUs JUIMH U YTJIOB
JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. YPaBHEHUS MPSIMONM U OKPYKHOCTH B
6.7 | KoopanMHaTaX, MEpPECEUYEHUE OKPYKHOCTEH M NpAMBIX. MeEToJ KOOpAuHAT U €ro
IPUMEHEHUE
6.8 | [IpaBusIbHBIE MHOTOYTOJIBHUKH
6.9 Jnuna OKPYKHOCTH. I'pagycHas u panuaHHasi Mepa yrJia, BBIUHCICHHE JUJIMH YT
OKPYKHOCTEHN
6.1
0 [Tnomane kpyra, ceKTopa, CerMeHTa
6.1 | JIBmkeHUS TUIOCKOCTM W BHYTpEHHUE CHUMMETpuu ¢uryp (dIeMeHTapHbIe
1 | npencrasnenust). [lapamiensuelii nepenoc. [ToBopot

IMPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOOBAHUS K IPEAMETHBIM pPe3yJbTAaTaM OCBOCHUS

NpoBepsieMOr | OCHOBHOI 00pa30BaTeJIbHON NPOrpaMMbl OCHOBHOI'O 001LEro
0 TpedoBaHusi | odpasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATHUAMU: MHOXKECTBO, IIOJAMHOXECTBO, ONEPALIUU
HaJl MHOKECTBAMM; YMEHHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JEpPEBO, LUK, IPUMEHATh UX IPU PELICHUHU 3a7a4, YMEHHUE UCIIOIb30BaTh
rpadguyeckoe TPEACTaBICHWE MHOXXECTB JUIsl OINKCAaHUS peallbHBbIX
IPOLIECCOB U SIBJICHUH, IPH PELLICHUHU 3a7a4 U3 IPYTUX YUeOHBIX IPEIMETOB

YMenue ONCpHUpOBaTh IMOHATHAMHU: OIPCACICHUC, daKCHUOMA, TCOpCMa,
J0Ka3aTcJIbCTBO, YMCHUEC pacrio3HaBaThb UCTUHHBIC n JIO)KHBIC
BbICKA3bIBaHU, T[MPUBOAUTH TPHUMEPBI W  KOHTPHPUMCEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUA BBICKA3bIBaHUHU

YMeHue omnepupoBaTh IOHATHUSAMHU: HATYpPaJIbHOE 4YHCIO, IPOCTOC U
COCTaBHOC 4YHCJIO, ACTIUMOCTD HaTypaJIBHLIX YHuCCll, HpI/IBHaKI/I ACJIIMMOCTH,
11EJI0€ YKCIIO, MOAYJIb YHCIa, OOBIKHOBEHHAsI APOObh M JECITHYHAS JPOOB,
CTaHI[apTHBIﬁ BHU 4YHCIIA, paL[I/IOHaJILHOC qucijio, I/IppaI_II/IOHaHLHOC 4ucilio,




apudmeTnyecKuil KBaJpaTHbIH KOpPEHb; YMEHHE BBINOIHSITH JECUCTBUS C
YKUCJIaMM, CPaBHUBATb U YIOPANOYMBATH YMCJIA, IPEICTABIATH YUCIIA HA
KOOPJMHATHOM MpPSAMOM, OKPYIVIATh YHUCIA; YMEHHUE JENaTh NPUKUAKY M
OLICHKY P€3YJIbTaTa BHIYMCICHUM

YMeHue onepupoBaTh MOHATHSAMM: CTENEHb C LEJIbIM II0Ka3aTeleM,
apudmeTnyecKuil KBaJIpaTHbIN KOpEHb, MHOI'OWIEH, alredpandeckas 1poob,
TOIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOU CTENEHH OOJIbIIe €TMHULIBL;
YMEHHE BBIMOJIHATH pacu€Thl Mo ¢opMmysaM, NpeoOpa3oBaHUS ILEINbIX,
JIpOOHO-pallMOHATBHBIX BBIPAXKEHUH U BBIPAKEHUH C KOPHSMH, pPa3I0kKeHNe
MHOTOWIEHa HAa MHOXXHTEIM, B TOM YHCIE C HCIOIB30BaHUEM (OPMYIT
Pa3HOCTH KBAJIPATOB U KBAJpaTa CyMMbI H Pa3HOCTH

YMeHue onepupoBaTh MOHATUSIMHU: YUCIOBOE PABEHCTBO, YPaBHEHUE C OJJHON
IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; YMEHHUE
pewmiath JIMHEHHbIE M KBaJpaTHbIE YpPaBHEHMS, IPOOHO-pallMOHAIbHBIC
YpPaBHEHUsI C OJHOW INEPEMEHHOW, CHCTEMBI JIBYX JIMHEHHBIX YpPaBHEHMIA,
JUHEHHBIE HEpaBEeHCTBA W MX CHUCTEMBl, KBaJpaTHblE U JPOOHO-
palroHaNIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IpPH
pelIeHU 3a]ad U3 APYIUX MPEeIMETOB U IPAKTHUYECKUX 3a]ad; YMEHHE
WCITIOJIB30BaTh KOOPJAMHATHYIO MPAMYI0 U KOOPJAWHATHYIO IUIOCKOCTH IS
n300paKeHMs pellieHU YpaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue onepupoBaTh MNOHATUAMH: (QYyHKIMA, rpaduk GyHKIUU, HYITU
(YHKINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,
yObIBaHUSsI, HAWOONbIIee W HaWMEHbIee 3HAYCHHUS (QYHKIMH, YMEHUE
ONEPHPOBATh TOHATHAMHU: TIpsAMas TMPOMOPIHOHAILHOCTh, JIHMHEHHAs
¢yHkuus, KBaapaTHyHas (QyHKUUS, OOpaTHas MPONOPLHOHAIBHOCTD,
napaboJa, runep0oiia; yMeHHe CTPOUTh Tpaduku (PyHKIUH, UCIIOIH30BAThH
rpaduKy A ONpPENENIeHUs] CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, s
pelIeHus 3a/1a4 U3 APYTUX Y4eOHBIX MMPEIMETOB M PEabHOM JKU3HU; YMEHHE
BBIpaKaTh (POPMYJIaMHU 3aBUCUMOCTH MEKIY BEIIMYMHAMHU

YMeHue onepupoBaTh NOHATHAMMU: MOCIEIOBATEIBHOCTD, apu(MeTHUECKAs
U TeoMeTpuUyecKass IMpPOrpeccuu; YMEHHE WCIIOJIb30BaTh  CBOMCTBA
MIOCJIEI0BATENbHOCTEH, (POPMYIIBI CyMMBI M OOLIET0 WieHa NMPH PEIIeHUH
3a]a4, B TOM YHCJIE 33]1a4 U3 IPYTUX Y4EOHbIX IPEAMETOB U PeaIbHON KU3HU

VYMeHue pemars 3a1a4i pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLEHTHI, AOIH U
4yacTH, JBUKEHUE, paboTy, 1IEHy TOBapOB MU CTOMMOCTb IMOKYIOK M YCIYT,
HaJIOTH, 3aJauyd M3 O0O0JacTH YyHpaBI€HUS JIMYHBIMM U CEMEHHBIMU
¢uHAHCAMM); YMEHHE COCTAaBJIATH BBIPAXKEHUS, ypaBHEHUs, HEPAaBEHCTBA U
CHUCTEMBI IO YCIOBHIO 3aJa4d, MCCIEIOBATH IIOJyYEHHOE pEIICHUE U
OLICHMBATH MTPABA0N0I00HOCTH MOJIYUEHHBIX PE3YJIBTATOB

YMeHue onepupoBaTh MOHATHAMU: (PUTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHasi, Yroj, MHOTOYTOJIbHHK, TPEYTOJbHHK, PaBHOOCAPCHHBIA U
PaBHOCTOPOHHUM TPEYIrOJbHUKH, IIPSIMOYTOJIBHBIA TPEYIrOJbHUK, MEIUaHa,
OMCCEKTpHCa U BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIBHHUK, MAapajlIeIOrpaMM,
poMO, TMpPSMOYTOJBHHMK, KBajaparT, Tpameuus; OKpPYKHOCTb, KpYT,
KacaresibHast, 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (UTypaMH; YMEHHE
peiaTthk 3aJga4d, B TOM YHUCIIC H3 HOBCGI[HGBHOﬁ KHN3HHU, Ha HaAXOXKIACHHC
rEOMETPUYECKUX BEIUYUH C MPUMEHCHHUEM H3yUYCHHBIX CBOWCTB (GUTYyp U
dakToB

10

YMeHue omnepupoBaTh IMOHSATHAMHU: PaBEHCTBO (GUTyp, PpaBEHCTBO
TPEYTOJIbHUKOB; IapajlIe]IbHOCTh U IEPIEHIUKYJIAPHOCTh IPSAMBIX, YIOJI
MEXY MPSIMBIMH, TIEPIIEHANKYIISIP, HAKIIOHHAS, IPOCKIHS, moo0ue Gpuryp,
0JOOHBIE TPEYrOJbHUKH, CUMMETPHUsS OTHOCUTEIBHO TOYKHM M HIPSMOIi;




YMEHHE pAaclo3HaBaTb pPABEHCTBO, CHMMETpHUIO U Tmojgodue Quryp,
11apaJUIEIbHOCT U NEPIEHANKYJIIPHOCTD NPSIMBIX B OKPYKAIOLIEM MHUpE

11

YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSIHHE, yroy (BelHYrHA
yrila, CHHYC ¥ KOCHHYC yTJia TPEyTrOoJbHUKA), TUIOIIa/Ib; YMEHUE OIICHUBATH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE MPUMEHSTh
dbopMyIIBI IEpUMETpa U TUIOMIAIN MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U
IIOMIAIM Kpyra, oObeMa MpPsIMOYTOJBHOTO TMapajjieNenuneaa; yMeHue
MPUMEHSTH MPU3HAKK PABEHCTBA TPEYTOJIHHUKOB, TEOPEMY O CyMME yTJIOB
TpeyrojbHuKa, Teopemy I[lucdaropa, TpUroOHOMETpUYECKHE COOTHOIICHUS
JUUISl BBIYMCIICHUS! JUITUH, PACCTOSIHUM, TJIOMIAIeH

12

YMmenue  uzobpaxkarb  miIockue  GUIYypel U HMX ~ KOMOHMHAIMH,
OPOCTPAHCTBEHHBbIE  (QUTYphl OT PYKH, C TOMOIIBIO  YEepPTEKHBIX
MHCTPYMEHTOB U 3JEKTPOHHBIX CPEACTB MO TEKCTOBOMY WMJIM CUMBOJIBHOMY
OIHMCAHUIO

13

YMeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbBHAsS CHCTEMA KOOPAMHAT;
KOOpPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, ITPOM3BEJIEHHE BEKTOpa Ha
YHCII0, CKAJSIPHOE MPOU3BEEHUE BEKTOPOB; YMEHHUE UCIIOJIb30BATh BEKTOPBI
Y KOOPAMHATHI JUIS IPEJCTABICHUS JaHHBIX U PEIICHM 3a/1a4, B TOM YHCIIe
U3 IPYTUX Y4eOHBIX IPEIMETOB U peaibHON JKU3HU

14

YMCHI/IG 0H€pI/IpOBaTB IIOHATUAMUNU CTOHGI/IKOBLIG 58 prrOBBIC ,[[I/IarpaMMBI,
Ta0NHIIBI, CpeIHee apudMeTHIecKoe, MeInana, HauOoJIbIlIee 1 HAaUMEHBIIIEe
3HAYECHU, pazmax YHCIIOBOTO Habopa; yMEHHE HA3BIIEKATD,
UHTEPIPETHPOBATHh M MPeoOPa30BbIBaTh MH()OPMAIIHIO, MIPEICTABICHHYIO B
TaONIMIaX W HA JUarpaMMmax, OTPa)Kalol[yl0 CBOWMCTBA U XapaKTEPUCTUKH
peaNbHBIX TPOIECCOB W SBJICHHI, yYMEHHE pPACIIO3HABaTh W3MCHYHMBBIC
BCJIMYUHEI B Opr)KaIOH_ICM MI/Ipe

15

YMeHue omnepupoBaTh MOHSATUSMH: CIy4YalWHBIM ONBIT  (CIy4yalHBIN
AKCTICPUMEHT ), DJIEMEHTApHOE COOBITHE (2JIEMEHTAPHBIA NCXO]T) CITy4altHOTO
OTBITa, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS, YMEHHE HaXOIUTh
BEPOATHOCTH CIyYaHBIX COOBITHUH B OMNBITaX C PaBHOBO3MO>KHBIMHU
AJIEMEHTapHBIMUA ~ COOBITHSIMU;  YMEHHUE pellaTh 3a7aud  METOJIOM
OpPraHM30BAHHOTO Tiepedopa M C HCIOJIb30BAHMEM IMpaBUJIa YMHOXKCHHUS;
YMEHHE OIEHUBATh BEPOSITHOCTH PEaTbHBIX COOBITUH U SBIICHUH, TOHUMATh
pOJIb  MPAKTUYECKH JOCTOBEPHBIX M  MAaJIOBEPOSATHBIX COOBITHII B
OKPY’KaIOIIEeM MHUPE M B XU3HH; 3HAKOMCTBO C IMOHSTHEM HE3aBUCUMBIX
COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHUCEII U €r0 POJIbI0 B MAaCCOBBIX
SIBJICHUSIX

16

YMeHue BbIOMpATh MOIXOAAIINA M3YUSHHBIH METOJ JJIS PEUICHUs 3a]auu,
IPUBOJUTH INPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPHUpOIE U
JKU3HM, DPACIIO3HABaTh IIPOSBICHHE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
OIMCHIBAaTh OTACIBHBIE BBIIAIOIINECS PE3YJIbTAaThl, INOJY4YEHHBIE B XOJI€
pa3BUTUS MaTEMAaTUKU KaK HAayKH, IIPUBOAUTH IPUMEpPbI MATEMAaTUYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON HCTOPHH

NNEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBIX HA OI'D 11O

MATEMATHKE
Kox IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna v BBIYMCICHUS
1.1 Harypasbnsle u niensie yncna. [Ipu3Haky JeNMMOCTH HEIbIX YUCEI
1.2 OOBIKHOBEHHBIE U JIECATUYHbIE JIPOOH, MPOLEHTHI, OECKOHEUHbIE MEPUOAUYECKUE
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pobu

1.3 PanmonanbHble ynciia. Apudmernyeckue onepanyy ¢ paroHaJIbHBIMU YUCIaMU
1.4 JleiicTBurenpHble yncia. ApudMeTnyeckue Onepalni ¢ AeHCTBUTEIbHBIMU YUCIAMHI
15 HpI/I6J'II/I>KéI-£HBIe BBIUHCJICHHSI, IPaBUJIa OKPYTJICHUS, IPUKHUJIKA U OLICHKA pe3yJibTaTa
BBIYHCJICHUI
2 Anrebpanueckue BhIPAXKESHUs
2.1 bykBeHHbIE BbIpaXeHHUsI (BBIPAKEHUS C IEPEMEHHBIMU )
29 Crenens ¢ nenslM nokasareneM. CTeNeHb ¢ pallMOHAJIBHBIM MoKa3areneM. CBolcTBa
CTEEeHH
2.3 MHOTO4JIeHBI
2.4 Anrebpanyeckas 1poOb
55 ApudmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JleiicTBus ¢ apupMeTHUECKUMHU
KOPHSIMHM HaTypaJIbHOM CTENEHU
3 YpaBHEeHUsI U HEPABEHCTBA
3.1 Llenble v 1poOHO-panoHaIbHbIE YpaBHEHMsI. CHCTEMbI U COBOKYITHOCTH YPaBHEHHM
3.2 L{ennie 1 1poOHO-paIOHAIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucinoBbIe TOCIEA0BATEIILEHOCTH
4.1 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHK ITOCIE0BATEIFHOCTEH
4.2 Apudmerndeckast 1 TeoMeTpudecKas nporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB
5 DyHKIUU
OyHKuA, cnocoosl 3ananus GyHKuuu. ['paduk dyakuun. O0IacTh ONpeaeneHus u
51 MHO>KeCTBO 3HaueHuid ¢yHkimu. Hymu dyakumu. [IpomMexxyTKku 3HAKOMOCTOSHCTBA.
' [TpoMexyTKM MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl M MHHHUMYMBI (DYHKIUU.
HauGomnbIiee 1 HanMeHbIlee 3HaYeHUE QYHKIIUU Ha TIPOMEKYTKE
6 KoopauHats! Ha IpsIMOiL M INIOCKOCTH
6.1 Koopaunarsas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TJIOCKOCTH
7 ['eomerpus
7.1 ["'eomeTpryeckue GUrypsl 1 UX CBOWCTBA
7.2 TpeyroybHUK
7.3 MHOroyrojasHUKH
7.4 OKpyXHOCTb M KPyT
7.5 N3MepeHne reoMeTpuueCcKrux BEJIMYHH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomMOunaropuka
8.4 MHoXxecTBa
8.5 ['padsr
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