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PaGouas nporpamma yueGHoro rnpeamera «MaremaTuka» Ha ypoBHE OCHOBHOIO obiero odpaszoBanus paspaboraHa Ha
ocnose [Ipumepnoii mporpammbl yuebHoro npeamera «MartemaTvkay [IpumepHoii ocHOBHOW 00pa30BaTelibHOH NPOIPaMMBbl
OCHOBHOIO 0611ero oOpaszoBaHus, 0100peHHON pelleHneM (ellepaibHOro yueOHO-MeTOANYECKOro 00bearHeHus: 110 00ilEeMy
obpasosauuio (nporokon ot 08.04.15 r. Ne 1/15) B pepakuuu npoTtokosa No 1/20 or 04.02.2020 denepanbHoro y4eOHO-
METOJMUECKOro obbeauHenns no obuemy obpazoBanuto ¢ yuérom Padouell nporpammbl BOCHHTaHHUA CPEAHCTO o01ero
obpasosanns MBOY «COULI Nel um. I'eposi Coserckoro Cotoza TLW. Yupkuna r. Kanuuuncka CapaToBckoii obnactuy,

yTBepKAEHHOM nMprKasoM o wikone Ne 181-oc ot 22.06.2021 r.

[MpeavMeTHbie pe3yJibTAThl OCBOEHHs yueOHOro npeamera

e OnepupoBath Ha 6a30BOM ypOBHE INOHSTUSIMHU: HAaTypalbHOE YHMCIIO, LEI0E HHUCIIO, 0OBIKHOBEHHAs! 1po0b, jlecsaTUYHas
1po0b, CMELIaHHOE YHUCIIO, PALMOHATIBHOE YHCIIO;

e 1ICMOJIB30BATh CBOMCTBA YMCE/ U NpaBuia AeHCTBUH ¢ pallMOHAIIbHBIMU YNCJIaMU TMIPH BBITOIHEHHH BbIUMCIIEHUH;

e 1CIOJIB30BATH MPU3HAKK AeIUMOCTH Ha 2, 5, 3,9, 10 npu BhINOJIHEHHH BbIYMCIIEHUH M PELIEHUHU HECIIOMKHBIX 3a/1a4;

e BBIMOJNHATH OKPYTJIEHHE PAlLlMOHAJIbHBIX YHCEN B COOTBETCTBUH C I1PABHJIAMMU;

e CpaBHUBaTb PallMOHAJIbHBIC YHCIIA.

® OLICHUBATh PE3YJIbTAThl BHIUMCIEHUH MIPU PELICHUH [TPAKTHHECKUX 3a1at,

e BbLINOJIHATHL CpaBHEHHE UUCeN B peajibHbIX CUTyalUsIX;

e COCTaBJIAThH YMCIOBbIE BHIPAKEHUs MPU PELICHHH MPAKTHYECKUX 3a/1a4 U 3aliad U3 pyrux yueOHBIX MPEJAMETOB.
CTaTHCTHKA U TEOpHsi BEPOSITHOCTEI

e [IpeacraBisiTh AaHHbIE B BU/E TabJMLL, Anarpamm,

e uuraTh HHPOPMALMIO, IPEJCTABICHHYIO B BUE TaONULIbI, ANArPAMMBI.
TekcroBble 321244

e PellaTh HECIOXKHBIE CHKETHBIE 3a1aUM Pa3HbIX TUIIOB Ha BCE apU(pMETHYECKHE IeHCTBHS;

e CTPOUTb MOJIeb YCJOBHs 3ajauu (B BHJE TaOIMLBI, CXEMB, pycyHKa), B KOTOPOU JaHbl 3HAUY€HMs JBYX M3 TpeX

B3aUMOCBS3aHHBIX BEJIMUYMH, C LEJILIO MOMCKA peLIEHN 3alaiH;



e OCYIIECTBSATH CNOCOD MOMCKA PELICHUS 3a/1a4H, B KOTOPOM PAacCykKJAEHHE CTPOUTCA OT yCI0BUA K TpeOOBaHUIO WJIU OT
TpeOOBaHUS K YCIIOBHIO;

® COCTaBIISATH MJIAH pellieHus 3a1a4uu,;

® BLIJIC/ISITH ITaAllbl PELIEHUs 3a1a4Hu,

e MHTEPNPETUPOBATH BHIUMUCIUTENbHBIE PE3YbTaThl B 3aj1a4e, HCCIe0BaTh MOJy4CHHOE PELICHHE 3a1atH,

e 3HATh pa3auuHe CKOpocTeil 00BbeKTa B CTOSUEN BOJE, POTHB TEYEHHS U MO TCHEHHIO PEKH;

e pellaTh 3a/a4M HA HAXOXKAEHHE YaCTH YMCIIA U HMCIIA N0 €ro HacTH;

e peuiaTh 3a/@4M pasHbIX TUMOB (Ha paboTy, HAa MOKYIKH, HA JIBW)KEHHUE), CBA3bIBAIOLIMX TPH BEJIMYWHBI, BbIACHATH ITH
BEJIMYMHBI U OTHOLLEHHS MEXKY HUMHU,

e HaXOAWTb MPOLEHT OT YMC/A, YUCIIO 110 NPOLEHTY OT HEro, HaXOAMThH NMPOLEHTHOE OTHOLICHHE ABYX HMCEN, HAXOAUTR
NPOLIEHTHOE CHUKEHHE WM MPOLIEHTHOE MOBbILIEHUE BETHIUHBI;

e pellaTh HECJIOKHbIE JIOrMYECKUE 3a/1aul METOJIOM PacCy K AeHHH.
B noBceHEeBHOM KH3HH H NMPH H3Y4YEeHHH APYTHX MpeaAMeTOB:

e BbIJBUIaTh FHIOTE3bI O BO3MOXKHBIX MPE/Ie/ibHbIX 3HAYEHUSIX MCKOMBIX BEJIMYKH B 3a1a4e (1enath MPUKHUJIKY )
Harnsianas reomerpus
Neomerpuyeckue Gurypsbl

e Ornepuposath Ha 6a30BOM ypoBHE MOHATUAMMU: (pUrypa, TOUKA, OTPE3OK, Npsmasd, jiyH, ToManas, yrod, MHOTOYT'OJIbHUK,
TPEeYroNbHUK M 4eTbIPeXyrodbHHK, NPAMOYIOJIbHUK W KBaJpaT, OKPYKHOCTb M KPyT, NPAMOYTOJIbHBINA Napajenenunes, kyo,
wap. M306paxkars uzydaempie GUIypbl OT PYKH M ¢ MOMOLLBIO THHEHKH M LIUPKYJIS.

B noBceAHEeBHOM KU3HH U MPH U3YYEHHH APYTHX NPeIMeTOB:

e peluarh NPAKTHUECKHE 3224l C PUMEHEHUEM NTPOCTEHIINX CBOHCTB duryp.
H3mepeHust H BbIYHC/IEHHS

e BbLINOJHATH H3MEPEHHE JUIMH, PACCTOAHUI, BEJIMUMH YIIIOB, C TOMOLIBIO HHCTPYMEHTOB JUls W3MEpPEeHU JUIMH U YTJIOB;

® BLIYMCIIATD IJIOLAM NPAMOYTOJIbHUKOB.
B noBceAHeBHOM KH3HH H NMPH H3YYEHHH APYIUX NPe/IMETOB:



® BbLIYMC/ATH PACCTOSIHUS HA MECTHOCTH B CTAHAAPTHIX CUTYALMAX, TJ1011a/IH 1TPAMOYTOIbHUKOB;

e BbLIMOJIHSATH [POCTEHIIME MOCTPOSHHS U H3MEPEHHSI HA MECTHOCTH, HCOOXOIMMbIE B peasibHON KHU3HH.
Ucropus MaTeMaTHKH

® OIUCHIBATH OT/IEJIbHBIE BbIJIAIOLIMECS pe3yJibTaThl, MOJYYEHHBIE B X0/1€ Pa3BUTHSI MaTEMaTHKH KaK HayKH;

e 3HATh MPUMEPbl MATEMATHYECKUX OTKPBITHI W UX ABTOPOB, B CBSI3U C OTEUCCTBEHHOU U BCEMUPHON HCTOPHEN.

e OnepupoBaTh TOHATHIMM: OINpejie/ieHue, Teopema, aKcuoMa, MHOKECTBO, XapaKTepPUCTUKM MHOKECTBA, SJICMEHT
MHOXECTBa, MYyCTOe, KOHEYHOEe M OeCKOHEUHOe MHOKECTBO, MOJAMHOXKECTBO, NPUHAMIEIKHOCTD, BKIIOYEHUE, PABCHCTBO
MHOXECTB;

e 1300paxaTh MHOKECTBA M OTHOLICHHE MHOXKECTB C MOMOLLBIO KPYroB Didiiepa;

e OnpeensTh NPUHAMJIEKHOCTb HIEMEHTa MHOXKECTBY, 00BEIMHEHHIO U T1€PECeyCHUI0 MHOXKECTB;

e 337aBaTh MHOXECTBO C MOMOILbIO EPEUUCICHHS JJEMEHTOB, CJIOBECHOI'O OINMCAHMS;

e OmepupoBaTh MOHSATHSIMHU: BbICKAa3bIBAHWE, WCTMHHOCTb M JIOXKHOCTb BbICKa3bIBaHHs, OTPULIAHMC BbICKa3bIBaHUM,
Oriepally HaJl BLICKA3bIBAHUSMHE: U, HIIH, HE, YCIIOBHBIE BbICKA3bIBAHUS (MMIUIMKALIMH);

® CTPOMTH BbICKa3blBaHUs, OTPHLIAHHS BbICKa3bIBAHHH.

B noBceiHeBHOM KM3HH H NPH H3YYEHHH JPYTHX MpPeIMeTOB:

e OnepupoBaTh MOHATHAMU: MHOKECTBO HATypalbHbIX YHMCE], MHOXKECTBO LE/bIX 4YHUCE], MHOXKECTBO pallMOHAlIbHBIX
yuces, UPpALMOHABHOE YKMCIIO0, KBAAPATHbIH KOPEHb, MHOXKECTBO JCHCTBUTE/IbHbIX YHCEIl, reOMeTpUiecKas HHTECprpeTalus
HATYPaJbHbIX, LENbIX, PALIUOHANBHBIX, ICHCTBUTEIbHBIX YHCE;

® [IOHMMATh ¥ OOBSICHATH CMBICJ MO3ULIMOHHOM 3alTMCH HAaTYpPaJIbHOIO YMCIa;

e  BBLINOJHATH BLIYUCIICHHS, B TOM YHC/IE C UCMOJIBL30BAHUEM MTPUEMOB PALIMOHANIBHBIX BbIYUCIICHHUH;

®  BBLINOJHATH OKPYTJIEHHE PALlMOHAILHBIX YHCEN € 3alaHHOM TOYHOCTbBIO;

® CpaBHMBATh pallMOHAJIbHBIE H HPPALIMOHAJIbHbBIE YMCIIA;

e [pe/CTABIATH PALMOHAIBLHOE YUCIIO B BUJIE IECATUYHOM 1po0H

e  yIIOpSAOUMBATH UKMC/IA, 3AMKMCAHHBIE B Bi/IE OOBIKHOBEHHOH U JIECATHYHON 1po0H;

e naxoauth HOJl u HOK 4yucen u ucnosnb30BaTh WX NP pellieHUH 3a1a4.



B noBceaHeBHOMH KHU3HM H NPH H3YYEHHH APYTHX NpeIMeTOB:
e [pUMEHATH NpaBHia MPUOJIIMIKEHHBIX BBIUMUCICHHI NpU pellieHrWHd MPAKTUYECKMX 3a/ia4 W peUieHUN 3a4ad Jpyrux

yueOHBIX MpeAMEeTOB;

® BBLINOJHATH CPABHEHHE Pe3yJbTATOB BBIUMCIEHHH TIPH PELUEHHHU MPAKTHUYECKHUX 3a/a4, B TOM vHcie MpUOTMIKEHHbBIX
BbIUMCIIEHUH;

e COCTAaBIATH M OLECHMBATH YMCIIOBbIE BBIPAXKEHMS [PU PELIGHUH MPAKTHYECKUX 3aiay W 3ajlad W3 JApYrux y4eOHbIX
MpeMETOB;

e  3aMKCBIBATh U OKPYIIIATH YMCIOBbIE 3HAUEHHs peallbHbIX BEJIMYHH C UCII0/Ib30BAHHEM Pa3HbIX CUCTEM W3MCPCHH.
ToxaecTBeHHbIEe Npeodpa3oBaHUSA

e OnepupoBarh MOHATHAMH CTEIEHH C HATypaJibHBIM M0Ka3aTeNIeM, CTENIEHH C LieJIbIM OTPULIATE/IbHBIM TT0Ka3aTe/IeM,

e BBINONHATL NpeoGpa3oBaHus LEJbIX BbIPAKEHUW: NeHCTBUA C OJHOYJIEHAMH (CIIOXKEHHE, BbIYMTAHKE, YMHOXEHHE ),
JICWCTBHS C MHOTOYJIeHaMHU (ClI0’)KeHHe, BbIYUTAHUE, YMHOXKEHHE ),

e BBINOJHATH PA3IOKeHHE MHOIOUIEHOB HA MHOXKMTENM OJHMM W3 CTOCOOOB: BhIHECEHHE 3a CKOOKY, rpynnupoBKa,
HCIOJIb30BaHHe GOPMYJT COKPALLI@HHOI0 YMHOXKEHHUS;

® BbIJICJIATH KBAJIpaT CYMMbl U Pa3HOCTH OJIHOYJIEHOB,

® packiajbiBaTh HA MHOKUTEJM KBAJAPATHbIA TPEXU4JICH;

e BBLINOJHATL NPeOOPa3OBaHMsl BBIPAKEHHI, COAEpKALIMX CTENEeHH C LeJIbIMH OTPHULATE/IbHBIMU TMOKa3aTeIAMH,
MePeXoANTb OT 3aMHUCH B BHIE CTENEHH C LEbIM OTPHLATEbHBIM [10Ka3aTeNleM K 3aMucH B BUJE JIpodH;

e  BBLIMOJHATH NPeoOPa3OBaHUs APOOHO-PALMOHAIBHBIX BbIPAXKEHHH: COKpallleHre Apo0eit, NpuBeieHHe anrebpanyecKux
apobeii Kk oflieMy 3HAMEHaTeNIo, CIOXKEeHHWe, YMHOXeHHe, JelieHne anrebpauueckux apoOei, Bo3BeleHHE anredOpanyvecKon
ApoOU B HATYPAJIbHYIO U LIEJYI0 OTPULIATEIbHYHO CTENEHb]

®  BBLINOJIHATH IPe0OPa30BaHUsl BbIPAKEHUH, COAEPKALLMX KBA/IPATHLIC KOPHHU;

®  BbIIEIATH KBAJAPAT CYMMbI WM PA3HOCTH JIBy4/I€HA B BbIPAKEHUAX, COJICPXKAILMX KBA/IPATHbIC KOPHHU;

®  BLINOJHATHL NPeoOpa30BaHus BbIpAXKEHUH, COEPIKAILUX MOYJIb.

B noBce1HEBHOM KH3HU W NPH H3YYeHHH APYTHX NPeAMETOB:



e BLINONHATHL MPeobpa3oBaHust U JIeHCTBUS C YUCAMH, 3aMUCAHHBIMH B CTAH/1apTHOM BHJIE;

e BLINOIHATH NPe0Opa3oBaHus AIreOpPanUeCcKUX BHIPAKEHHH MPH pellieHNH 3a1a4 1pyTrux yueOHBIX MpeAMETOB.
YpaBHeHHsI H HEPABEHCTBA

e OnepupoBaTh TOHATHAMHU: ypaBHEHHE, HEPAaBEHCTBO, KOPEHb YPABHCHMS, PELICHHE HECPABCHCTBA, PABHOCHUJIBHBIC
ypaBHeHHs, 00J1acThb ONpe/elieHHs ypaBHeH s (HEPaBeHCTBA, CUCTEMBI ypaBHEHUH iU HepaBEHCTB);

e peluarth JTMHEHbIE yPaBHEHUS W YPABHEHHs, CBOJMMbIE K JIMHEHHBIM C MOMOLIBIO TOKASCTBEHHBIX npeodpa3zoBaHUii;

e pelarh KBaJpaTHble YPABHEHWs M YPaBHEHMs, CBOAMMbIC K KBaJpPaTHbIM C MOMOIIBIO TOKICCTBCHHBIX
npeodpa3oBaHMii;

e pelaTh ApOOHO-TUHEHHbIE YPABHEHHS,

e pemwarh NpocTeiille UppalnoHaIbHbIe ypaBHEHUs BHaA [ f (x) =a, \/f(x) = Jg(x) 3

e pewarh ypaBHenus Buaa X =a;

e pellaTh ypaBHEHHs CMOCOBOM pa3loKEHHsI HA MHOXKMTEIM U 3aMEHbI IePEMEHHOM;

e  LCIOJIB30BATh METO/l MHTEPBAJIOB JIJIsl pELIEH s LelBIX U JPOOHO-pallMOHANIbHBIX HEPAaBEHCTB;

e peuiarh JIMHelHbIE YpaBHEHHs U HEPABEHCTBA C MapaMeTpaMu;

® pelliaTh HECJIOXHbIE KBAJIpaTHbIC YPAaBHEHHUs C MapaMeTpoOM;

® peliaTh HECIIOXKHBIE CUCTEMbI JIMHEHHBIX YPABHEHUH C MapaMeTpamMu;

® pellaTh HECJIOXKHbBIE YPABHEHHUS B LIEJIbIX YHCTIAX.
B nosceaHeBHOW KH3HH M NPH H3YyYEeHHH APYTrUX NPeaMeTOB:

® COCTaB/ATH W peliaTh JHHEHHble W KBaApaTHble YPABHEHWs, yPaBHEHHUS, K HUM CBOAALLMECH, CUCTCMbI JUHENHBIX
ypaBHeHMUii, HEpaBEHCTB MPH PELICHUH 3a/1a4 IPYTUX y4eOHBIX MPeIMETOB;

e  BBLINOHATH OLEHKY MPABIONOA06HS Pe3y IbTaToB, MOMy4aeMbIX MPU PELICHUH JIMHEHHBIX U KBAAPATHBIX YPABHEHHH U
CHCTEM JIMHEHHBIX yPAaBHEHUI 1 HEPABEHCTB TPU PELLEHUH 3a/1a4 APYTUX y4eOHbIX MPeMETOB;

e BHIOMPATH COOTBETCTBYIOLIME YPABHEHHsI, HEPABEHCTBA MM MX CHCTEMbI JUISL COCTABIICHUS MareMaTH4ecKoi Moaenu

3aJlaHHOM peaibHON CUTYaLUU WIIM NIPUKIIAJIHON 3a/1a4H1;



® yMeThb MHTEPNPETUPOBATh MOIYYEHHbINH MPU PEIIEHUH YPABHEHHUs, HEPABEHCTBA WM CUCTEMbI PE3yJIbTAT B KOHTEKCTE
3a/laHHON peajlbHOM CUTYaLMK WK NPUKIAAHON 3a1a4H.
DOyHkuHuH

e OnepupoBarh NOHSTHSMU: DYHKUHOHANBHAS 3aBUCHMOCTb, (PyHKLUMUS, rpaguk QyHKUMH, coco0bl 3a1anus QyHKLNH,
APrYMEHT M 3HadyeHHe (YHKIMH, 061acTh ONpeaeseHHs M MHOKECTBO 3HAUCHMH (QYHKLMM, HYIH (QYHKIIMH, NPOMEXKYTKH

3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKLIMH, YeTHOCT/HEUYETHOCTh (DYHKLIMH;

2

® CTpPOHUThH rpapMku JHHEHHOH, KBagpaTUYHON (PYHKLIKH, 0OpaTHON MPONOPLHOHAIBHOCTH, GOYHKUMM BHAA: y=q+ —3

¥ = \/_\T”. = \[\ » ¥= |.\'|;

e Ha npuMepe KBaapaTHuHOH (YHKIHMH, MCMONB30BaTh npeobpazoBanus rpaduka ¢yHkuuu y=f(x) mis nocrpoenus
rpauKoB QYHKUMH y = o/ (kv + b)+

® COCTaBJIATh YPaBHEHHMs MPSMOM MO 3a/laHHBIM YCJIOBUSM: NPOXO/sILEH Yepes 1Be TOUKHM C 3a/laHHbIMH KOOp/IMHATaMH,
MPOXOsLIEH Yepe3 JaHHYIO TOUKY W MapaljielibHOW JAaHHOM MPAMON;

e KcclnenoBaTh (PYHKIHIO 110 ee rpaduky;

e  HAXOAMTH MHOXKECTBO 3HAUECHHIA, HYJIH, IPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH KBapaTH4HON (yHKLNH;

® ONEepUpOBATH MOHATUSIMU: MTOCIIEIOBATEIBHOCTD, apH(PMeTHUECKas POrpeccus, reOMETpUYeCcKas Mporpeccus;

e peluaTh 3aJa4d Ha ApUPMETHUECKYIO U NTE€OMETPHUECKY IO TPOrPECCHIO.
B noBceiHeBHOH KH3HH W NPH U3YYEHHH APYIrHX NMpeJIMeTOB:

® WUIIOCTPUPOBATH C MOMOILIBIO rpaduKa peaabHYIO 3aBUCHMOCTh MJIH MPOLIECC M0 UX XapaKTePUCTUKAM;

e  LCIOJIB30BATh CBOMCTBA M rpadyK KBaAPaTHYHON (DYHKIMK NPH PEILEHUH 3a1a4 U3 APYIHX y4eOHbIX MPe/IMETOB.
TekcToBbIC 32124 H

e Pemarh NpoCcThie U CIOKHBIE 33/Ia4M Pa3HbIX TUIOB, a TAKXKE 3a7a4M MOBbILIEHHON TPYIHOCTH;

e LCIIOJIB30BATh Pa3HbIe KPaTKME 3aNMCH Kak MOJENM TEKCTOB CJIOXKHBIX 3a/a4 /s MOCTPOCHHUs MOUCKOBOH CXeMbl U

pPEUICHHUA 3a/1a4;



e paznMuarh MOJEJb TEKCTA U MOJIE/b PElICHUs 3a/1a4i, KOHCTPYMPOBATh K OJHON MOJIENIH PeUIeH s HECIIOKHOI 3a/1a4u
pasHble MOJ/IeJIH TEeKCTa 3a7a4u;

e 3HATh M MPUMEHATHL 00a crocoba norcka peleHus 3aaad (0T TpeGoBaHKs K YCIOBHIO M OT YCJIOBUS K TPeDOBaHHI0);

®  MOJIEJIMPOBATh PACCyXk/IEHHUs MPH MOUCKE PeleHUs 3a/1a4 ¢ TOMOLIBIO Fpaf-CXeMbl;

e  BbIJEJATH ATAlbl PEILIEHUS 3a/1a41 U COJIepKaHue KaX0ro Jrara;

e yMeTh BBIOMpATh ONTHMAbHbIH METOJ pelleHUs 3aJaud M OCO3HaBaTh BLIOOP METO/A, paccMaTpuBaTh pa3jiHiHbIE
METO/Ibl, HAXOJIUTh Pa3Hble PELLEHUs 3a/1a4H, €CJIH BO3MOXKHO;

® QHAJW3MPOBATH 3aTPYAHEHUS MPU PELLEHUH 3a1a4;

®  BBLINOJHATH Pa3jM4HbIE MPeoOpa30BaHus NPeIOKEeHHON 3a4aui, KOHCTPYMPOBaTh HOBbIE 3a/aud U3 JAHHOM, B TOM
yucsie oOpaTHbIe;

® HHTEpPNpPEeTUPOBATH BbIYUCIUTEbHBIE PE3YJIbTAThl B 3a/1a4€e, HCCIIE/I0BAThH MTOIyYEHHOE PelleHUEe 3a1a4H;

® aHAJMU3UPOBATH BCEBO3MOXKHbIE CUTYAlMN B3aMMHOTO PACIONOKEHHs ABYX 00BEKTOB M U3MEHEHHE X XapaKTEePUCTUK
MPHU COBMECTHOM JIBHXKEHHH (CKOPOCTh, BpeMsl, paCCTOSIHUE) MPU PelIeHnH 3a/1a4 Ha JIBUXKEHUE ABYX O0OBEKTOB Kak B OZIHOM, TaK
H B NPOTHBOIIOJIOMNHBIX HAMIPaBJICHHAX,

e ycclle/loBaTh BCEBO3MOJKHbBIE CUTYAIlUM MPH PELIeHUU 3a]ay Ha JBHKEHHE M0 peKe, pacCMaTpuBaTh pa3Hble CUCTEMbI
oTcueTa;

e pellaTh pa3HOOOpa3HbIe 3a1a4H «HA YacTH»,

e pewaTh U 0OOCHOBBIBATH CBOE pELIeHHE 3a/ay (BbIAENATh MAaTEeMaTHYECKYyl0 OCHOBY) Ha HaxOX/CHUE 4acTH vuciia u
4HUCJIa 110 €ro 4aCcTH Ha OCHOBE KOHKPETHOIO CcMbica JIpodu;

® 0CO3HaBaThb U OOBACHATH UAECHTHYHOCTH 3a/1a4 Pa3HbIX TUIOB, CBSI3bIBAIOLLMX TPH BEJIUYMHBI (Ha paboOTy, Ha MOKYIKH,
Ha JIBUKEHHUE), BBbIAEIATH 9TH BEJWYUHBI U OTHOLIEHMS MEXAY HUMH, IPUMEHATh MX MPH PElIeHUH 3aja4y, KOHCTPYUPOBAThH
coOcTBeHHbIE 3314 YKa3aHHbIX TUIIOB;

e BJAJETh OCHOBHBIMM METO/IAMH pElLEHUs 3a/1a4 Ha CMECH, CIIaBbl, KOHLIEHTPALIUH;

e pelaTh 3a/1a4M Ha MPOLIEHTHI, B TOM YKUCJIE, CIOMKHBIE MPOLEHThI ¢ 0O0OCHOBAHUEM, HCIIOJIb3Ysl Pa3HbIE CMOCOObI;



e peliath JOrHYECKHE 3aaud pasHbIMH CHOCOOAMM, B TOM uucile, ¢ ByMs OJoKamu W ¢ Tpemst DJIOKaMHM JIaHHbIX C
MTOMOILLBIO TAOIHLL;

e pelwarh 3a4ayd MO0 KOMOMHATOpUKE M TEOPHUH BEPOSTHOCTEH Ha OCHOBE WCIMOJBL30BAHHA M3YUCHHBIX METOJA0B W
000CHOBBIBATh PELLCHHUE;

® peluaTh HECJIOXKHbIE 3a4a4M 110 MATEMATUYECKOH CTATHCTHKE;

e OBIafeTh OCHOBHBIMH METOAAMH pElIeHHs CIOKETHbIX 3ajau: apudmeTnueckuii, anrebpanueckuid, nepedop
BapUaHTOB, TEOMETPUUECKUIA, rpa)MuecKuil, MPUMEHATb HX B HOBBIX MO CPABHEHHUIO C H3YUCHHBIMHU CHTYaLIUSAX.
B noBceHeBHOM KH3HH H NIPH H3YYEeHHH JAPYTHX NpPeIMETOB:

®  BBIJICJIATH MPH PEILICHUH 3a/1a4 XapaKTEPUCTUKHA pacCMaTpuBaeMOH B 3a/1a4e CUTyalUH, OTJIHYHBIC OT peanbliblx (Te, oT
KOTOPbIX a0CTparupoBajlucCh), KOHCTPYHPOBATh HOBBIE CUTYALIMH C YHYETOM 3THX XapaKTepUCTHK, B YaCTHOCTH, MPHU PELICHUH
3a/1a4 Ha KOHLEHTPALMH, YUUTbIBATh INIOTHOCTh BEILECTBA,

e pemarh M KOHCTPYHMpOBATh 3a/jaul HAa OCHOBE PACCMOTPEHMsI peabHbIX CUTYallMH, B KOTOPBIX HE TPeOyeTcsl TOUHBIH
BbIYUCIIUTENbHBIN Pe3ybTarT;

L] peullaTes 3a/ilayi Ha ABHUXKEHHE 110 PEKE, paccMaTpuBas pa3Hble CUCTEMBI OTCHETA.
CTaTHCTHKA H TEOPHS BEPOSATHOCTEH

e OnepupoBarh MOHATHAMH: CTONOYAThle M KpyroBble AMArpaMMbl, TaOJHIbl JaHHBIX, CpelHee aphu(METHYECKOoe,
MeuaHa, HanbosIblee ¥ HauMeHblIee 3HaUeHUs BBIOOPKH, pa3Max BbIOOPKHM, AUCIIEPCHs M CTaHIapTHOE OTKJIOHEHHUE, CllydaiHas
U3MEHYHUBOCTb;

e u3BiekaTh HH(OPMALIKIO, IPECTABIEHHYIO B Tabinlax, Ha AuarpaMmax, rpadukax;

®  COCTaBJIATH TAOJUILIbI, CTPOUTH JAMArPAMMbl U IPa)UKH Ha OCHOBE JIAHHBIX;

e OnepUpoOBaTh MOHATHUAMM: (PAKTOPHAI YUCIIA, IEPECTAHOBKH U cOueTaHus, TpeyronbHuk Ilackans;

® [IPUMEHSTH MPABUIIO NIPOU3BEIEHUS NPU PELIeHUH KOMOMHATOPHBIX 3a/1a4;

e ONepupoBaTh MOHATUSIMH: CAyuYailHbli OMNbBIT, ciryuaiitblii BbIOOP, MCMBITAHHWE, YJIEMEHTApHOE CllydaiiHoe coObITHE
(MCXO0/1), KilacCHUYecKoe Ofpeie/ieHue BEPOSTHOCTH CIIy4aiiHOro COObITHS, OMepalii Hall CIyHaiHbIMKU COObITHMHU;

e [IpejcTaBisTh HH(OPMALIKIO C TTOMOLLBIO KPYTroB Diiiepa;



e peluaTh 331241 HA BLIYMCIIEHHWE BEPOATHOCTH C MOACYETOM KOJMYECTBA BAPUAHTOB C MOMOIILIO KOMOMHATOPHUKH.
B noBceiHeBHOM KH3HH H NMPH H3yYEeHHH APYIHX NPEIMETOB:

® u3BJEKATh, MHTEPIIPETUPOBATL W MPeobdpa30BbIBaTh MH(OPMALMIO, MPEJICTABACHHYIO B TabJIMIax, Ha JAMarpaMmax,
rpaduKax, OTPaXKarolLyo CBOWCTBA U XapaKTePUCTUKH PeaslbHbIX MPOLECCOB U SBJICHHWH;

e onpejeNsaTh CTaTHCTHYECKHE XapakTEPUCTHKH BBIOOpPOK Mo TabiMuam, adarpamMmam, rpadukam, BbINOJHATD
CpaBHEHHE B 3aBUCUMOCTHU OT LIEJIM PELLICHMUS 3a/1a4u;

® OLICHUBATh BEPOSTHOCTh PeabHbIX COOBITHI U SBIICHHH.
I'eomerpuyeckne GUrypbl

e OnepupoBaTh MOHATUSIMHU I'€OMETPHUUECKUX (PUTYP;

®  W3BJIEKATh, MHTEPIIPETUPOBATL U M1Pe0OPa30BbIBaTh HHPOPMALMIO O FEOMETPUUECKUX (UIypax, MPEACTABICHHYIO Ha
yeprexax;

® [IPUMEHATH reoMeTpuueckue (pakThl JJisi peleHus 3a/1a4, B TOM YMCIie, NPe/inojaraloudX HECKOIbKO [LAroB peleHus;

e (opMynHpOBaTh B MPOCTEHILIMX CIIy4yasiX CBOMCTBA U MPU3HAKKU (DUTYP;

® JI0Ka3bIBaTb F€OMETPUYECKHE YTBEPHKACHHS,

e BIaJETh CTAHJAPTHOM KJIaccu(pHKaluei miockux GUryp (TpeyrojibHMKOB M HEThIPEXYTOJbHUKOB).
B noBceHeBHOH KM3HH H NPH H3YYEHHH APYTrHX NpPeAMETOB:

®  LCI0JIb30BaTh CBOWCTBA reOMETPUUECKUX (pUryp s pelueHus 3aja4 NpakTHYECKOro XapakTepa v 3ajia4 U3 CMeKHBIX
JAUCLIUTIIMH.
OTHowmenns

e OnepupoBaTh MOHSTUSMU: PAaBEHCTBO (PUIYp, paBHbIE (PUIYPbI, PABEHCTBO TPEYrOJAbHUKOB, Mapanie/ibHOCTL MPIMbIX,
MeprneH/IMKyJIIPHOCTD NPAMBIX, YIJIbl MEXK/IY NPSMbIMH, MEPHEeHARKYIspP, HAKJIOHHAsA, Npoekuus, nogodue (uryp, nojaodHbIe
(burypsl, 1oJ00HbIE TPEYTrOJNbHHUKH;

e npumMeHsTh Teopemy Paneca u TeopeMy O MPONOPLHUOHATIBHBIX OTPE3Kax IPH pellIeHHH 3a1ay;

®  XapaKTepu30BaTh B3aMMHOE PACIIOJIOKEHUE TIPIMOK U OKPYIKHOCTH, JIBYX OKPYKHOCTEH.
B noBce/1HeBHOI KH3HH H NIPH M3Y4YeHHUHU APYIHX MPeAMeTOB:
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® UCMOJIL30BATH OTHOLLICHHUS JUISl PeLeHUs 3a1a4, BO3HHKAIOLUX B peaibHOM JKH3HH.
U3mepeHHs B BIMHCICHHS

e Onepuposarh NpE/JACTABIEHUSIMH O JUIMHE, Niollanu, odbeme Kak BeaudnHamu. llpumensTts Teopemy Iludaropa,
Gopmybl Iowann, 06beMa Npy pellieHMH MHOTOILArOBbIX 3a/1a4, B KOTOPBIX HE BCE JaHHbIE MpeJICcTaBieHbl BHO, a TpeOytoT
BbIUMCI/IEHHU, OnepupoBarh 0oJiee LIMPOKUM KOJIMYECTBOM (OPMYJ JUTMHBI, MOLAAH, 00beMa, BbIYHCIATH XapaKTePUCTUKH
KoMOMHaLui  (uryp (OKpYKHOCTE M MHOIOYroJbHHKOB) BbIYMCIATH PACCTOSHMUS Mekdy (urypamu, NpUMEHATDH
TpUrOHOMETpUUEeCKHe (opMyibl JUIsi BbIYMCIEHMH B 0Oosiee CNOXKHBIX Cly4asx, MPOBOJHTL BbIYMCICHUS Ha OCHOBE
PaBHOBEJIMKOCTH U PABHOCOCTABIECHHOCTH;

® [IPOBOAMUTH MPOCThIE BEIYUCIEHUS HA OOBEMHBIX TEax:;

e dopMynupoBaTh 3a/laud Ha BbIYUCIICHUE JUIMH, TUIOLIA/1eil 1 00bEMOB U pellaTh UX.
B noBceaHeBHOM KU3HH H NIPH U3YYEHHH PYTHX NPeAMETOB:

® [IPOBOJMTb BbIYUCJIEHUS HA MECTHOCTH;

® pUMEHSATb (POPMYJIbl IPU BBIUUCIICHUSIX B CMEXKHbBIX YUEOHbIX NpeaMeTax, B OKpYKarollei IeHCTBUTEIbHOCTH.
I'eomeTpHYecKHe NOCTPOCHHS

e U3oOpaxaTth reomeTpuyeckue (GUrypsl no TeKCTOBOMY U CUMBOJIBHOMY OINTUCAHUIO,

e cB0O0O/IHO ONEPUPOBATH YEPTEIKHBIMU UHCTPYMEHTAMHU B HECIIOKHbIX CllydasX,

®  BBLINOJHATL OCTPOEHHUS TPEYrOJbHUKOB, MPUMEHSTh OTJIEbHbIE METO/Abl NMOCTPOEHUH LIHUPKYJIEM W JIMHEHKOW |
MPOBOJAUTHL MPOCTEHLLINE UCCIIEIOBAHUS YUCIIA PELIEHUH;

e K300paxkaTh TUMOBbIE MJIOCKUE (PUTYPBI U 00BEMHbBIE TeJ1a C [TOMOLLBIO NPOCTEHLIMX KOMITBIOTEPHBIX HHCTPYMEHTOB.
B noBceHeBHOM KU3HH H NIPH U3YUYEHHUH APYTUX NPEAMETOB:

®  BBINOJHSATH MPOCTEHIIINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOAMMBIE B PealIbHON KHU3HHU]

® OUEHUBATH pazMepbl peasibHbIX 00BEKTOB OKPYKatoILEero MUpa.

IIpeobpa3oBanus
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e OnepupoBarh MOHATUEM [IBWKEHHS W MnpeoGpa3oBanusi nogolus, BiaJeTb MpUeMaMH rocTpoeHus ¢uryp ¢
MCIMOJIb30BAHUEM JIBHXKEHMIT W 1peoOpa3oBaHuii 10100Ms, NPUMEHSTh MOJY4YeHHbIe 3HAHUS M OMNbIT NOCTPOEHHH B CMEXKHBIX
npeaAMeTax U B pealibHbIX CUTYalMUSIX OKPYKaAKOLIEro MHpa;

e CTpouTh (GUrYpy, NOJOOHYIO JaHHOM, MTOJIB30BATLCS CBOHCTBAMH MOA00Us /U1t 000CHOBaHKS CBOMCTB (Uryp;

® [pPUMEHATH CBOMCTBA JABMKEHHHM JUIs TIPOBEICHHS POCTEHLINX 0OOCHOBAHUH CBOWCTB (uryp.

B noBceaHeBHO# KH3HH H NPH H3YYEHHHU APYTHX NPEJAMETOB:

® [IPUMEHSTh CBOHCTBA JABMIKEHUI U NPUMEHSTh M0A00UE /Ul NOCTPOCHUH U BBIYUCIICHUIA.
BekTOpbl H KOOPAHHATHI HA MJIOCKOCTH

e OnepupoBaTb MOHATHUAMMU BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, IMPOM3BEAECHHE BEKTOpPAa HA YMUCIO, Yrojl Mexay
BEKTOpPAMH, CKaJIApHOE MPOU3BEIeHHEe BEKTOPOB, KOOPAHHATHI HA MJIOCKOCTH, KOOPJIMHATBI BEKTOPA;

e BbLINOJHATH JIEHCTBUS HajJ BEKTOpamMH (CIOXEHHe, BblUMTAHME, YMHOKEHHWE Ha 4YMCJIO0), BBIYMCIIATH CKaIpHOE
Mpou3BeJeHHUe, ONpee/isTh B TMPOCTEHLIMX Clly4asix Yrojl MeXJ1y BEKTOpaMH, BBINOJHATbL pa3jioKEeHHe BEKTOpa Ha
COCTaBJISIFOLIKE, IPUMEHSTh MOJAY4YEHHbIE 3HaHUS B (PU3HKE, M0JIb30BATHCS (POPMYJION BBIYMCIIEHHS PACCTOSHHUS MEXKIY TOYKaMU
MO M3BECTHBIM KOOPAMHATAM, UCIIOJIb30BaTh YpaBHEHUs (PUTYp JUIsl peLleHus 3a/1a4,

® [IPUMEHATH BEKTOPbI U KOOPAMHATHI JIJIsl PELUEHUSI TEOMETPUUYECKHX 3a/1a4 Ha BbIUUCIICHHWE [UTHH, YTJIOB.

B noBceHeBHOI KH3HH U NPH U3YUYEHHH APYIrHX NPeAMETOB:
® HUCMOJIb30BaTh TMOHSATHS BEKTOPOB M KOOPAMHAT JJIsi pelleHHs 3ajaad no ¢usuke, reorpaduu m ApyruM ydeOHbIM
npeameTam.
HUcTopus MmaTeMaTHKH
e XapakTepu3oBaTh BKJIAJ BbIAAIOUIMXCSH MAaTEMAaTHKOB B Pa3BUTHE MaTEMAaTUKH U HHBIX HAYUHBIX 00JIACTEN;
e [IOHMMAaTb POJib MaTeMaTHKH B pa3BuThH Poccuu.
MeToabl MATEMATHKH
e cnonb3ys U3yueHHbIe METO/Ibl, MPOBOAMTD J0KA3aTEILCTBO, BBITIONHSTH OTNPOBEPIKEHHE;

L BbIGHpaTb H3YHYCHHBIC METOIbI H HX KOMOMWHaIUKU J1J1s1 pelieHs MaTeMaTHYECKHUX 3ajlaY;
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® HCMONb30BaTh MATEMaTUUYECKHWE 3HAHUS JJIsl ONMCaHWs 3aKOHOMEPHOCTEH B OKpyKaiollei JAeHCTBUTEIBLHOCTH M

MPOU3BEACHUAX HCKYCCTRA;

® [IPUMEHATH MPOCTEHIIME [POrpaMMHbIE CPEACTBA M IEKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMbl MPH  pellieHHH

MaTeMaTHUYeCKHUX 3aj1ay.

e CoaepxaHue KypcoB MaTeMaTHKH 5—0 KiaccoB, anrebpbl M reoMeTpud 7-9 KiaccoB OObEJMHEHO KaK B HCTOPHYECKH
CJIOXKHBILIMECS JIMHUK (YUCIOBas, anredpanyeckas, reometpuiueckas, pyHKUHOHAIbHAS W /p.), TaK H B OTHOCUTEJILHO HOBbIE
(cToxacTuyeckas IMHUSA, «peajibHasi MaTeMaTuka» ). OTAenbHO Npe/ICTaBIIeHbl JIMHUS CIOKETHBIX 3a/1a4, HCTOPUYECKas JIMHMUS,

JJIeMeHThI TEOPHH MHOKECTB H MATEMATHYECKOH JIOTHKH

e Cornacao ®I'OC ocHoBHOro 0611ero 06pazoBaHus B Kypc MaTeMaTHKH BBejieH pasjeln «Jlornka», KOTopblii He npeanosiaraer
JOTOJHUTENBHBIX YaCOB Ha HW3Y4YE€HWHM M BCTPauBaeTCs B pa3jiMYHbie TeMbl KypCOB MaTeMaTUKU W HH(MOPMATHKH U
npeBapsAeTCsl O3HAKOMJIEHHEM C dJIEMEHTaMH TEOPHH MHOYKECTB.

Conepxanne Kypca MaTeMaTHKH B 5—6 Kiiaccax
HartypajabHble ynciia u Hy b

HarypaJjbHblii psii yKcel U €ro cBoicTBa

HartypanbHoe 4nciio, MHOKECTBO HaTypalibHbIX YKCEJ U €r0 CBOMCTBA, W300paXeHHue HATYpadbHbIX YMCE] TOUKAMU Ha YUCIOBOI
npsimoii. Micrniosib30Banme CBOMCTB HATYPaJIbHBIX YHCET [IPU PELLEHUH 3a/au.

3anuce U YTEeHHE HATYPpPAJbHBIX YHCEJI

Pa3znnuune MENKIY I_I,H(l)p()ﬁ n yucaoM. llo3uiMonHas 3anuch HaTypa/lbHOI'o 4Hucja, MnmoMeCTHOC 3HaA4YCHHE I_{ldq)pb!.. paspsaibl H
KJIACChl, COOTHOLICHHUE MCIKAY JIBYMs COCCIHUMH pa3psAHbIMU € 1MHHLIAMU, YTEHHE U 3aliiCh HATYPAJbHbLIX YHUCECII.

Oxpyriexnne HATYpabHBIX YHCE
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H606XO,H,HMOCTIJ OKPYIJACeHUs. ”paBHﬂO OKPYIUVIEHHUSA HATYpPaAllbHBIX HHCEIL.
CpaBHEHHe HATYpPaJbHbBIX HHCE, CPABHECHHE C YTHC/IOM 0

ITonsitue o CpaBHEHHH HHUCEJ, CPABHCHHUE HATypallbHbLIX HHUCCIT ApYyr ¢ APYroM U C HYJEM, MaTCMaTH4YCCKas 3alnchb C]Z)EIBHCHI/Ilkr‘l.l
CrocoObl CpaBHCHHA HHCEIL.

JelficTBHS ¢ HATYPAJIBbHBIMH YHCIAMH

CnoxxeHue W BbIYHTAHHWE, KOMIIOHEHTbI CJIOXKEHUS H BbIYHTAHHA, CBA3b MCKAY HHMH, HAXONKJACHWUE CYMMbl U PAa3HOCTH,
HU3MEHECHHUE CYMMBI H pa3sHOCTH MPH HBMEHCHHUHU KOMIIOHEHTOB CJIOKEHHUSA W BBIYUTAHHUS.

YMHOX€eHHUE U JieIeHHe, KOMITOHEHThI YMHOXEHHS U JIeJIEHH A, CBA3b MEXKY HUMH, YMHOXEHHUE H CJIOKECHHUE B CTONOUK, AeeHue
YTOJIKOM, IIPOBEPKA pe3yJjibTaTa ¢ NIOMOLUBIO MPHKHUIAKH U OﬁpaTHOFO JEUCTBUS.

[lepemecTuTeNbHBIN U COYETATENbHBIN 3aKOHBI CIOKEHUS U YMHOKEHHUs, pacrpeieuTeNbHbIH 3aKOH YMHOXEHHSI OTHOCHTENIBHO
CJIO)KeHUs, 00OCHOBAaHHE aJIrOPUTMOB BbINOJHEHUS apU(PMETHHECKUX JIeHCTBUIA.

Crenensn ¢ HaTypa/JIbHbIM NoKa3aTeJieM

3anuchk 4Mcaa B BUAE CYMMbl Pa3psiHbIX CllaraeMblX, 1OPSI10K BbIMOJIHEHUS AEHCTBUH B BbIPAXKEHHUSX, COEPIKAIIMUX CTElNEHb,
BBIYMCIICHUE 3HAYCHUN BbIPAXKEHUH, COlepKALMUX CTEEeHb.

YucnoBbie BbIPa*KCHHHA
YucsioBoe BbIPpAXKCHUE W €I'0 3HAYCHHE, MOPANOK BBITTIOJIHEHH A JICHCTBUM.

,Zle.rlen HeE C OCTATKOM

ﬂe.ﬂeHHe C OCTATKOM Ha MHOXECTBE HaTypallbHbIX YHCEI, CBOMCTBA JIEJIEHUS C OCTATKOM. l'[pakmqecxne 3a/ladyd Ha AeJIEHHE C
OCTaTKOM.
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CgoiicTBa M NPH3HAKH e TUMOCTH

CBOHCTBO I€IMMOCTH CYMMBI (Pa3HOCTH) HA YHCIIO. [Npusnaku nenumoctu Ha 2, 3, 5, 9, 10. [Npusnakm jneanmoctd Ha 4, 6, 8, 11,
JlokasatenbCTBO NPU3HAKOB ICAUMOCTH. PellieHne NpakTHYeCKHX 3a/1a4 ¢ MPUMEHEHHEM MPU3HAKOB JICIUMOCTH.

Pasznoxkenue yncaa na MpoCThIi¢ MHOKHTEJIH

[IpocTeie u cocTaBHbie umcna, peieTo Oparocdena.

Paznoxenue HaTypajJlbHOI0 4YMCJla HA MHOXHUTEJIH, pa3IOKEHHE Ha IIPOCThle MHOMKUTEJIH. Konuuectso JeNIuTeNen HHUCIa,
AJITOPUTM pa3jlOKEeHUs YHUCJla Ha IMMPOCTBIC MHOXKHUTEJIU, OCHOBHAs TeopEMa apm[mem}cu.

Anrebpanyeckue BbIpazKeHHs!

HcnonbsoBanue OykB juisi 06O3HAYeHMS uMCeld, BBbIYMCICHHE 3HAYCHHS anreOpauyeckoro BbIPaKEHHs, TPUMEHEHHE
anredpanyecKux BbIPaKeHHIT Jist 3a1IMCH CBOMCTB apudMeTHYECKHX JICUCTBUH, TpeodpazoBaHue anreOpandeckKux BblpaKeHHil.

HdenuTenn u KpaTHbie

Jlenutens W ero cBoiicTBa, oOIUME JleTUTEND JABYX U Oonee uyucen, HaMOOIBIUMI OOIIMI JIEeUTEND, B3AUMHO MpOCThIE YMCIIA,
HaXOoX/J1eH1ue HauboiblIero oblero aeauTes. KpaTHoe u ero cpolicTBa, obOuiee KpaTHOE JIBYX U 0oJiee 4ucesl, HauMeHbllee
obuiee KpaTHOe, COCOObI HAXOXKICHUSI HAUMEHBIIETO 0BIEro KpaTHOro.

Apobu

OO0bikHOBeHHBIE APOOH

Hons, wacte, apobGHOe uucno, ApoOh. Hpobroe 4ucno kak pesyibrar jeienus. [lpaBunbHbie u HernpaBUIIbHbIE J1pOOH,
CMellaHHas JIpo0b (CMelIaHHOE YUCIIO).

3anuch HaTypanbHOro 4Yucsia B BUAE APOGH C 3aaHHBIM 3HAMEHATE/IEM, npeodpaszoBaHue CMelIaHHON 1poOH B HENPaBUIIbLHYIO

ApoOb 1 HAOOOPOT.
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[TpuBenenue apobeii k o0emy 3HaMeHaTento. CpaBHeHHE OOLIKHOBEHHBIX JAPO0eH.

CnoxeHue W BbluuTaHkie 0ObIKHOBEHHBIX Jipo0ei. YMHOXKeHHe i jiesieHHe OOBIKHOBEHHBIX JIPO0Ei.
Apudmeruueckue J1eiicTBUS CO CMEIIAHHBIMU APOOSMHU.

ApudmMeruueckue AeHCTBHS ¢ APOOHBIMU YUCIIAMH.

CriocoObl pallMOHANIM3ALMY BbIYMCICHUH U UX NPUMEHEHHE MTPH BbINOJIHEHNUH JIEHCTBHM.
JlecaTu4Hble ApoOH

Llenas u apobOHas yacTu jgecsituaHoi apodu. [IpeobpazoBanne aecsaTHUHBIX ApoOell B 00bIKHOBEeHHbIE. CpaBHEHHE NECATHYHbIX
npodeii. CiiokeHue ¥ BhIYUTAHUE NECATHUHBIX Apobel. OKpyrieHue JecsiTUUHBIX Apo0ei. YMHOKEHUE U JeNIeHHE JTeCATHUHBIX
npo6eii. [IpeobpaszoBatiue 00bIKHOBEHHBIX po0eii B fecsaTuuiHble 1podu. KoHeuHble n GeckoHeuHbie 1eCATHYHbBIE JIPOOH.

OTHowmeHnune ABYX 4Hcell
Maciurtab nHa nuane v kapte. [Tponopiuu. CBoicTBa Nponopumii, NpUMEeHEHUE MPONOPLHUH W OTHOILIEHUH MTPU PELLICHUH 3a/1a4.
Cpennee apupmernueckoe Yuce)l

Cpennee apudmeTtrueckoe IByX umcen. M3obpaxkenue cpeiHero apupMeTHUecKoro AByX 4Mcesl Ha YUC/IOBOM npsiMoi. PeureHue
MpaKTHYECKUX 3a/1a4 C MpUMeHeHHeM cpeaHero apupmernueckoro. CpenHee apupMeTHIECKOE HECKOIIbKUX YUCEIL.

[IpouenTsl

[TonsiTne MpoueHTa. Bbluucienue MPOLEHTOB OT HUCJIa W HYHC]Ia MO0 HU3BECTHOMY IMPOLEHTY, BbIPAKCHHUC OTHOLUCHHA B
MpoLeHTax. PeleHue HeCNOKHbBIX NpakKTUYC€CKUX 3ajia4 € MMPOLUCHTaMH.

JAnarpammuei
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Crosbuarsle u KpyroBele auarpammbl. M3piedenne MHQOPMALIMM 13 JmarpamMMm. M3oOpaxenue auarpamm 1o 4UCIOBBIM
JIAHHBIM.

PannonaabHbie une/1a
MosoxuTeIbHBIE K oTpHUATE/1bHbIC YHC/IA

M3obpaxcenne umcen Ha uHMCIOBOH  (KOOPAMHATHOI) npsmMoii. CpaBHenue wumcen. Moaynb 4yucia, reomerpuuyeckas
MHTEpNpEeTalus MOAyJIs Yuca. JlelCcTBUS ¢ NOJNIOKHUTENbHBIMU U OTPULIATE I bHBIMU YMcIaMU. MHOXKECTBO LEebiX YHUCel.

lMonsitue o pauuonanbHom wumncae. [lepBUuHOE NpENCTABICHHE O MHOKECTBE palyoHalbHbIX uHces. [lelicTBus ¢

PallMOHAJBHBIMH YHUCIIAMMU.

Pemenue TekcroBbIx 3a1a4
ExvHHUbI M3MepeHMii: 1IMHbI, roaam, obbema, Macchl, BPEMEHH, CKOPOCTH. 3aBUCUMOCTH MEeX/y €AWHULIAMH U3MepEeHHs
KaXK10M BeJIMYUHBI. 3aBUCHUMOCTH MEXIY BeIHUYHMHAMM: CKOpPOCTb, BpeMsl, pacCTOSIHUE; TPOU3BOAUTEILHOCTh, BpeMs, pabora;
LI€HAa, KOJIMYEeCTBO, CTOUMOCTb.

3anaun Ha Bce apudmeTHUecKHe AeiicTBHS

PelieHne TekcToBeIX 3amau apudmerwueckuM crocobom. McnonbzoBaHue TaGMIL, CXEM, yepTexei, Jpyrux CcpeiacTB
NpeACTaBIeHUs JIAHHbIX MPU PELLICHUH 3a1auH.

3ajauun Ha ABHKeHHE, PabOTY H NOKYNKH

Peluenye HEC/IOKHbIX 3a/1a4 Ha IBUKEHHE B POTHBOMONOKHbBIX HAMPABICHHAX, B OJHOM HAMpPABJIEHIUH, IBHKEHHE N0 peke 1o
TEUEHHIO U NPOTHUB TeHeHMs. Pellierne 3a1au Ha coBmMecTHyIo paboTy. [ Ipumenenue apobeit npu peuieHnu 3aaau.

33,[13‘"*[ Ha 4acCTH, 10JIH, NPOUEHTDbI

Peuienue 3a/la4 Ha HaXOXIAEHHEe YacTU 4Yuciia U 4Yucja 1Mo ero 4yacrtu. PelneHue 3a/la4 Ha NpOUCHTbI M TOJIH. anMeHeHHE

MPONOpLUUI NPU peLIeHHH 3a/1au.
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Jloruueckue 3ajaaun

Peulenne HecIIOKHBIX JJOrHYECKHX 3a1a4. PeleHue JIornueckmux 3aaa4 ¢ NoMoLLbo rpados, TabnlL.
OcHoBHBIE MeTOAbI pelIeHHs1 TEKCTOBBIX 32124: apumeTnyecKHii, nepeGop BapHaHTOB.
Harasanas reomerpus

@urypsl B OKpyskaioiem mupe. Harnsanbie npeacrasienus o (urypax Ha MiIOCKOCTH: MpsiMas, OTPe30K, JIyu, yroi, jlomaHas,
MHOTOYTOJILHUK, OKPYXKHOCTB, Kpyr. UYeTblpexyroibHUK, MpsMOYroJbHUK, KBaapar. TpeyronbHuk, BHABI TpeyroabHUKOB.
[IpaBunbhbie MHOroyrossHukH. M306paxeHne oCHOBHBIX reomMeTpuueckux Guryp. B3anmHoe pacrnonoxenue AByX MpsMblx,
ABYX OKPYJKHOCTEH, NPsMOH W OKpyXHOCTH. JliMHa orpeska, nomaHoil. EauHuLbI u3MepeHus anuHbl. [loctpoenue otpeska
3a/1aHHOM bl Buabl yrios. I'pagycuas mepa yria. Msmepenue u MIOCTPOEHUE YIIJIOB C MOMOUIBIO TPAHCHIOPTHPA.

[lepumetp muoroyrosnbuuka. Ilonstie momanu (urypbl; enuHHUBI M3MepeHus miowaau. Iliouans NpsIMOYTOJIbHUKA,
kBazipata. [pubikenHoe u3mepenue miowanu GUryp Ha Kieryaroil Oymare. PaBHoBennkue (Gpurypsi.

Harusiinele npencrasienus 0 NpocTpaHCTBEHHbIX durypax: xy6, mapamienenunesn, npusmMa, nupamma, map, chepa, KoHyc,
UAIMHAP. M300paxeHne npocTpaHCTBEHHBIX (UIYp. [Ipumeps ceuennii. Muororpannuku. ITpaBuibHble MHOIOTPaHHHUKH.
[Tprmepe! pa3BepToK MHOTOIPaHHUKOB, IMAHH/PA U KOHYyca.

[Tonste oObema; eaunuibl 06bema. OobeM NMpAMOYTroJbHOIO Napajielienunesaa, Kyoa.

lonsitue o paBencrse Quryp. LleHtpasnbhas, ocepas 1 3epKaiibHas cumMmeTpun. M300paxkenue cumMMeTpiuHbIX Guryp.
Pelienue npakTHYecKnX 3aj1a4 ¢ NPUMEHEHHEM MPOCTEMILINX CBONHCTB uryp.

Uctopus matemaruku

TosiBienne undp, 6yks, nepornudos B nporecce cuera u pacnpenenenus npoaykros Ha JlpeBHem biamxknem Bocrtoke. CBsizb ¢
Heonutnueckoii pesosnonueii.
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Poxnenne wectuaecaTepuuHoii cuctemMbl curcienus. IossieHue 1ecaTHYHOM 3arucy ymcelt.

Poxnenue u passurue apudmernku Hatypanbubix yuces. HOK, HOJI, npocteie uncia. Peero Dparocdena.
[losiBneHue HyNs M OTPULIATEIILHBIX YHUCE B MatemMatuke ApeBHocTH. Posnb [lnodanta. [Touemy (—l)(—l) =+1?

Hpobu B Basunone, Erunrte, Pume. OtkpbiTie necstuunbix japobei. CrapuHHble cucTembl Mep. JlecsTuunble apoOu u

MeTpudeckas cucrema Mep. JI. MarHuiKui.

Copepxxanne Kypca MaTeMaTHKH B 7-9 Kjaccax
Auareopa

Yucaa

PanuoHa/bHBIC YHCIA

MHoxecTBO paunoHanbHbIX Yucen. CpaBHeHHe pauMOHAIbHBIX YKcell. JleiicTBus ¢ paunoHanbHbiMKu ukciamu. [IpencraBnenue
PaLMOHAJIBHOIO YMCIa AeCATUYHON APOObIO.

HUppaunonaibHbie yncia

[Tonstne wuppanvonansHoro uucia. PacnosHaBaHWe MppalMOHANbHBIX uKceld. [lpumepbl Jl0Ka3aTeabCcTB B - anredpe.

_
Mppauunonansnocts uncna V2. Ipumenenue B reomerpun. CpaBHeHHE UPpaLIMOHANBHBIX uncesl. MHOKECTBO AeiCTBUTENbHBIX

HUCEI1.

ToxaecTBeHHbIE Npeobpa3oBaHus
YucioBble H OyKBeHHbBIE BbIPAMKEHHS

Boipaxkenue ¢ nepemMeHHOM. 3HaueHue BbipakeHus. [loacTaHoBKa BhIpakeHH BMECTO MIEPEMEHHBIX.

eibie BbIpaskeHus
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CreneHb ¢ HaTypajlbHbIM TMoOKazatenemM U ee cBoiicTsa. [IpeoOpazoBanus BbipaKeHWH, COAECPKALIMX CTEMNEHH C HATYPa/lbHBIM

NNoKa3aTe/ieM.

OpnowieH, MHorowieH. JleWcTBus ¢ OJHOYAEHAMH W MHOIO4WIEHAMM (CJIOKEeHHUe, BbIYMTaHWE, yYMHOKeHHue). Dopmylibl
COKpAlLEHHOrO0 YMHOXXEHHS: Pa3HOCTb KBAJpaToB, KBAaJApaT CyMMbl W pasHOCTH. Pa3zioxeHue MHOro4JeHa Ha MHOKHTE/HM:
BbIHECEHUE OOIero MHOXKMTENS 3a CKOOKH, IpYNNHUPOBKa, MpUMeHeHHe (OpMYIT COKpalleHHOro ymHoxewwus. KpanapaTHblii
TpeXuJieH, pa3JoKeHUe KBapaTHOro TpexyuieHa Ha MHOKUTEH.

JIpoOHO-panHoOHa/IbHBIE BblPaKeHHs

Crenenbr ¢ uenbiM mnokasareneM. [IpeoOpa3zoBaHue JIpOOHO-JIMHEHHBIX BbIpa)KEHUH: CIIOKEHUE, YMHOXEHHE, JIeJICHUE.
AnreGpanueckas apoOb. JIOMycTUMble 3HAueHWs MEepPeMEHHbIX B JAPOOHO-palMOHANbHBIX BbipaxeHusx. CokpalueHue
anreGpanyeckux apobeit. Ilpusenenne anreGpandeckux apoGeit k obuiemy 3namenartemo. [leficTus ¢ anrebpanyeckumu
ApOOSIMU: CIIOXKEHKE, BBIYUTAHUE, YMHOKEHHE, [ieJIeHHEe, BO3BEJICHHE B CTEIECHb.

[IpeoOpa3oBaHue BbIpaXKeHU, COAEPKALLMX 3HAK MOLYJIA.

KBajapaTHbie KOpHH

ApudmMeTrrueckuid kBaapaTHbiii KopeHb. [IpeoOpa3oBanue BbhIpaXeHHH, COICPKALUMX KBAIPATHBIC KOPHHU: YMHOKEHHE, JIe/ICHHE,
BbIHECEHHWE MHOKMTEJS U3-T10/1 3HaKa KOPHSI, BHECEHUE MHOXXHTEIS M0J1 3HAK KOPHS.

YpaBHeHHs U HEPABEHCTBA
PaBencTBa

YuciioBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBeHCTB. PaBeHCTBO ¢ MepeMeHHOM.

YpaBHeHust

[TonsTue ypaBHeHUs U KOpHsi ypaBHeHus. IlpeacTaBienHune o paBHOCHILHOCTH ypaBHeHHWi. O0jacThb ornpejiesneHns ypaBHeHUs

(0OnacTh 1IOMYCTUMbIX 3HAYEHUH 11ePEMEHHOMN ).
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JluneiiHoe ypaBHeHHe H ero KOPHH

Petienue JinHeiiHblX ypaBHeHuii. Jluneiinoe ypasnenue ¢ napamerpoM. KonuuecTBo KoprHeii JIMHEHHOTO ypaBHEHHS. Peinenne

JIMHEHHBIX YPaBHEHHUH C MapamMeTpoM.
KBaapaTHoe ypaBHeHHE H €ro KOPHH

Ksanpathbie ypaBHeHus. Heronubie KBaapaTHbie ypaBHeHHs. JIMCKpUMHHAHT KBaJpaTHOrO ypasHeHus. Qopmysia KopHeii
KBajpaTtHoro ypaBHeHus. Teopema Buera. Teopema, oOpatHas Teopeme Buera.  Pelienne — KBaapaTHbIX
ypaBHeHHI :Mcnonb30BaHKue GOPMyJibl Ul HAXOXKIACHUSI KOPHeH, rpadu4ecKkuil MeTO/ pelieHHus, pas3jiokeHHe Ha MHOKHUTCIIH,
noabop KopHeil ¢ ucnonb3oBaHHeM TeopeMbl Buerta. KosnuecTBO KOpHEH KBaJApaTHOrO ypaBHEHWs B 3aBUCUMOCTH OT €ro
JMCKPUMMHAHTA. BUKBajpaTHBIE ypaBHeHUs. YpaBHEHHs, CBOJAMMBIE K JIMHEHHBIM W KBaapaTHbIM. KBaJpaTHbie ypaBHEHHUS C

rapamMeTpom.
JIpoOGHO-pauHoOHaJIbHBIC YPABHEHHS
PerieH1e npocTeiIInx ApoOHO-TMHENHBIX ypaBHeHuil. PellieHne 1poOHO-palMOHabHbIX YpaBHEHHH.

MeTo/ibl pellieHHs ypaBHEHWi: MeTOJbl PABHOCHJIBHBIX IpeoOpa3oBaHMi, METO/l 3aMeHbl MepeMeHHOH, rpaduyecKuil METOL.
Mcnonbs3oBanue CBOMCTB (PYyHKLMH NPU peleHUH YpaBHEHHH.

[pocTeiiuiye HppalMoHaNbHbie ypaBHenns Buaa |/ (x) =a, /1 (x) = g(x)-

Vpasuenust Buna X' =a.YpaBHeHHs B LJIbIX YMCIIAX.

CucremMbl ypaBHeHHH

YpaBHeHHe ¢ ABYMS TlepeMeHHbIMU. JInHeiiHoe ypaBHeHHe ¢ AByMs IlepeMeHHbIMU. [Ipsimas kak rpapuyeckas HHTEpHpeTanus

JIMHEHHOTO YpaBHEHHS C ABYMSA IMEPEMEHHBIMH.

[ToHsTHe cucTeMbl ypaBHeHHil. PelieHne cuctembl ypaBHEHHH.
21



MeToabl peuicHusa CUCTEM JIMHEWHbIX _\/'paBHCHH[:i C ABYMs TE€PEMEHHBIMHU! Fpa(l)I-IHGCKHﬁ METOM, METOH CJIOKCHHA, MCTO/[

MOJACTAHOBKH.
CucTeMbl JIMHEHHBIX YPaBHEHUH C MapaMeTpoMm.

Hepasencrpa

YuciioBblie HEPABCHCTBA. CBOHCTBA YHUCJIOBBIX HEPAaBEHCTB. l"lpoaeprca CripaBe/VIMBOCTH HEPaABEHCTB IPH 3alaHHbIX 3HAYEHUAX

MNEPEMECHHBIX.

HepasenctBo ¢ nepemenHoii. Ctporue U Hectporue HepaBeHcTBa. OOsacTh onpejeneHusi HepaBeHCTBA (001acTh 10MyCTHMBIX
3HaYeHHUH NepeMeHHON ).

Peienne TMHENHBIX HEPABEHCTB.

KBanpaTHoe HepaBeHCTBO W ero peuleHHs. PelleHue KBaJpaTHBIX HEpPaBEHCTB: MCIONb30BAaHME CBOMCTB M rpaduka
KBaApaTH4YHOW (yHKLHH, METO/I HHTEPBaJIOB. 3allUCh pellleH!s KBaJpaTHOro HepaBeHCTRa.

Pelienue uenbix u ,[lpOGH()"paLlHOHa.Hbe]X HEPABEHCTB METOAOM UHTEPBAJIOB.

CucremMbl HEPaBEHCTB

CucTemMbl HEpPaBEHCTB C OJIHOWM mepemeHHON. PelneHue cuctem HepaBeHCTB C OJJHOW TMEPEMEHHOMN: JMHEHHbBIX, KBa/JpPaTHbIX.
M300pakeHue pelueHus CUCTEMbl HEPABEHCTB HA YUCIIOBOM MPsAMON. 3anuch peleHnus CHCTEMbl HEPABEHCTB.

DyHKUHH
[Monsitne pynkuun

JlekapToBbl KOOPAMHATBI HA MJI0CKOCTH. POpMUpPOBaHKE NTPEJICTABIECHUI O MeTarpe/IMETHOM MOHITHH «KOOPAHHATB». Coco0bl
3aganus QYHKLMA: aHaluTU4YecKuil, rpaduueckuit, tabnuuubid. ['padux ¢ynkuuu. Ilpumepbl (QyHKUMHE, nosyyaembix B
npolLecce MCClIeIOBaHUs Pa3IMUHbIX PeaslbHbIX MPOLIECCOB U pelleHus 3a1a4. 3Hauenue QyHKUUHU B Touke. CBOHCTBA (DYHKIMIA:
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00JacThb onpe/ieeHusl, MHOXKECTBO 3Ha4yeHWH, HYJIH, TPOMCKYTKH 3HAKOIIOCTOSHCTBA, LIGTHOCTb/HeL{eTHOCTb, INMPOMEIKYTKH
BO3pacTaHus U }’6bIBaHHH. HauboJIblIIee U HAUMEHbLIIEEC 3HAYEHMUS. Uccnenosanue (l)ylll\’lll-ﬂi Mo ec rpa(bHKy.

[IpeacraBnaenue 06 acuMnrorax.
HenpepeiBrocTts pynkunu. Kycouno 3ananusie pyHkumum.

JInneiinasi pynkuns

CaoiictBa u rpadux nuHelHON (QyHKUMH. YrioBoi ko>dduuuent npsMoii. Pacrnonokenne rpaduka jJnuHeiHOH (GyHKLMU B
3aBUCHMOCTH OT ee yrjioBoro kosuuuenta u cpoboanoro uieHa. Haxoxaenwe kod(puUHMEHTOB NHHEHHONW (BYyHKLUMHU 110
3a/laHHBIM YCJIOBUSIM: TPOXOXKIEHHE MpPSAMOM 4epe3 [Be TOYKM C 3aJaHHBIMH KOOpAMHATAMH, TMPOXOXKAEHHE MPSIMON 4Yepes
JAHHYIO TOYKY M MapajljlIeIbHOW IaHHOM NMpsSMOii.

KBaaparnunas pyukuus

CpoiictBa u rpaduk kBagpatuuHoii ¢yHkuun (napabGona). IlocTpoenue rpaduka KBaapaTHUHOH (GYHKLMHM [0 TOYKaM.
Haxoxnenue Hyned kBanpaTMuHOM (YHKLMM, MHOXECTBA 3HAYEHMii, NPOMEXKYTKOB 3HAKOMOCTOSHCTBA, MPOMEKYTKOB

MOHOTOHHOCTH.

OGpaTHast NPONOPUHOHAIBLHOCTD

. k
CaoiicTBa hyHkiMn ‘V:f‘,y == ['unepbona.
X

I'paduxn pynxumii. [IpeoOpazosanue rpaduka GpyHKLUUH p = f(x) AJIs TOCTPOEHHUs rpaUKOB GYHKUMIA BUAA 4 - o (kx + BYi & o

rpacb”]{H (byHK]—lHﬁ y=d+ s y=xoy=UYsx,s y= [x]-

x+0b

[MocienoBarenbHocTu n MporpeccHHU

e
(97



Yucaosasl  110C/e10BaTeNbHOCTb.  [IpuMepbl  HMUCIIOBBIX — MOCJEAOBATENbHOCTEH.  beCKOHe4YHble  MOC/Ie0BATEIbHOCTH.
Apudmernueckas nporpeccust u ee cBoicTBa. |'eomerpuueckast mporpeccus. (Popmysia o0uero 4jieHa MU CyMMbl N 11€pBbIX
YJIeHOB apruhMeTHYECKOI U reoMeTpudeckoil nporpeccuii. CXoasascs reoMeTpuiIecKas nporpeccus.

Pemienne TeKCTOBBIX 3a/1a4
3aaaun Ha Bce apudMeTHYECKHeE 1eiicTBHS

Pellenne TeKCTOBbIX 3ajad apudmervdeckuM criocobom. Hcnosnb3oBanue Tabiuil, CXeM, YEpTEkKeH, APYrMX CpeicTs
NpeJICTaBlIeHUs IaHHbIX MPU PELICHUH 3a/1a4H.

3ajgaumn Ha ABHKeHHe, pabOTy H NOKYNKH

AHau3 BO3MOKHBIX CUTYallMii B3aUMHOI'O pacroioyKeHusi 00bEKTOB MPH UX JBHKEHUH, COOTHOLIEHHS 00BEMOB BbIMOJHIEMbIX
paboT npu coOBMECTHOI paboTe.

3apayun Ha 4aCTH, 10JIH, IPOUEHTDI

PelieHye 3aa4y Ha HaXOXKAEHHE 4acTH 4MClla M uucia Mo ero 4dactd. PemieHue 3ajady Ha mpoueHTsl ¥ aonu. [lpumenenue
NPOTNOPLMN NPH PELIEHUH 3a/a4.

Jlornyeckue 3aauu
PerieHue 10oruyeckux 3ajad. Peluenue JJoruueckux 3aaad ¢ noMolbto rpagos, TadmiL.

OcCHOBHBIE MeTO/bl pellleHHs TEeKCTOBBbIX 3aiav: apudmernueckui, anrebpaudeckuid, nepebop BapuaHTOB. llepBHuHbIC
NpeJICTABIEHHs O IPYTHX METO/Aax pellieHus 3a/1a4 (reoMeTpu4eckKre U rpapuyeckue MeTo/bl).

CTaTHCTHKA H TEOPHs BEPOSTHOCTEH

CrarucTHKa
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Tabnununoe n rpa(bnqec:l(oe NpeEACTaABJICEHUE JAaHHbIX, crojidyarbie u KpYroBbI€ AHarpaMMbl, r‘pa(pm{m IMPpUMEHEHHUE HarpamMm H
Fpa(I)I/IKOB JUISl ONUCaHUus 3aBUCUMOCTEHN p€ajlbHbIX BCJIWMYHH, H3BICYHCHUE HH(I_)OpMEluHH U3 Tabdbaul, JuarpaMmmMm H rpa(]m;{(m.
OnucareilbHble CTATUCTUYECKHE T[10Ka3aTelu “YUCIOBbIX HﬁﬁOpOBZ cpeaHee apmlme'rnllecme, MeJguaHa, HauOoJIblICe M

HauMECHBLICE 3HAYCHHWS. Mepbl pacCeruBaHus: pasMax, JMcrnepcus U CTaHAapTHOC OTKJIOHCHHC.

Cﬂyllaﬁﬁafl U3MEHUYUBOCThL. M3MeHUUBOCTD [pH U3MEPEHHAX. Peluaroiue IpaBuJia. BaKOl-lt)MCpHOCTH B UBMEHYHMBbLIX BCIIHYHWHAX.

CayuaiiHble cOObITHS

CnyuvaiiHble OMbITHI (IKCTIEPUMEHTBI), dJIeMEHTApHbIe ciydaiiHble COOBITHs (MCXO/bl). BeposTHOCTH 3MEMEHTapHBIX, yrod,

OuccekTpuca yrja u ee CBOMWCTBA, BUJIbl YIJIOB, MHOTOYTOJIbBHUKH, KPYT.
OceBasi cuMMeTpusi reoMeTpudeckux Guryp. LleHTpanbHas cuMMeTpusi reOMETpUYECKUX (Uryp.

MHOroyro/ibHUKH

MHoroyrojibHUK, €ro 3jeMeHTbl M ero cBoucTBa. Pacro3sHaBaHue HEKOTOPBIX MHOIOYI'OJIbHUKOB. Bpinykible ¥ HEBBINYKJIbI€

MHOI'OYT'OJIbHUKH. npaBH.ﬂbeIC MHOI'OYT'OJIbHHUKH.

Tpeyronbuuku. Beicota, Mequana, GuccekTpuca, CpeHsisi IMHUS TpeyrojbHuka. PaBHOOeApeHHbIH TPEYTONBHHUK, €r0 CBOMCTBA U
npu3Haku. PaBHOCTOPOHHMH TpeyronbHUK. [IpsiIMOYroIbHBIN, OCTPOYTrONBHBIH, TYNOYTOJbHbIH TpeyroabHuKu. BHeliHue yribl

TpeyrojbHuKa. HepaBeHCTBO TpeyrojibHUKA.

YersipexyronbHuku. [lapannenorpaMm, pom0, npsMOyroibHHK, KBajpar, Tpaneuus, paBHoOeapeHHas Tpaneuus. CBoiicTBa H
MpU3HaKKW napajiesorpamma, pomba, npsmMoyrojibH1Ka, KBajpara.

OKpy:KHOCTb, KPYr

Opr}KHOCTb, Kpyr, UX 3JICMCHTbBI U CBOMCTBA; HEHTPallbHbIE U BITUCAHHBIE YTIIbI. KacarenbHas u ceKyuiass K OKpYKHOCTH, HX
cBoMcTBaA. BrincaHHble U ONUCAHHBIE OKPYXKHOCTH /111 TPEYTrOJIbHHKOB, YETbIPEXYTOJIbHUKOB, IMPaBHJIbHBIX MHOTOYTOJIbHHKOB.
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I'eomerpuueckne purypsl B npocrpancrse (00beMHble TeJ1a)

MHororpaHHuK M ero sjieMeHTbl. Ha3zBaHuss MHOrorpaHHMKOB C pa3HbIM TOJIOKEHMEM M KOJIMYeCTBOM rpaHeid. IlepBuunble
NpeAcTaBieHust O nupaMmuje, napanaenenuneie, npusme, cepe, mape, UWIMHAPE, KOHYCE, HX JJIE€MEHTaX M MPOCTeHLInX
CBOMCTBAaX.

OTtHoweHust
Pagencrso ¢puryp

CBoiicTBa paBHbIX TpeyrojbHUKOB. [Ipu3Haku paBeHCcTBa TpeyroJbHUKOB.

[MapannenabHocTh NPAMBIX

[Ipu3Haku ¥ cBOMCTBA NapasieNbHbIX NpsAMbIX. Akcuoma napamiensHoctd EBknuna. Teopema Paneca.
IlepnenauKyasipHbie NpsiMbie

[Ipsmoii yroa. Ilepnenaukynsip k npsamoi. Haknonnas, npoexuusi. CepeauHHblii nepneHaukyyisp K otpes3ky. CoiicTBa u
MPU3HAKHU NEPIEHIUKYISPHOCTH.

[MopoOue
[IponopuuoHanbHbie oTpesku, nogodue duryp. [lonobHeie Tpeyronbuuku. [lpuznaku nopobus.
B3aumHoe pacnosioxkeHHe rnMpsiMoii U OKPYKHOCTH, ABYX OKPYKHOCTEH.

HU3mepeHust H BbIYHCICHHS
BesinunHbI

[TonsiTue BEJIMYHUHBI. IlJ'[HHa. l/IBMepeHHe JuHbL. EqMHALBI HU3MEPEHUS IUIUHBI. Benuunna yria. FpaﬂyCHaﬂ MEpa yria.

[TousiTve o nuouaau miockou urypsl u ee cBoicTBax. M3mepenue nnoanei. EquHULBL n13MepeHUs MJ1011A/1H.
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IIpencraBnenue 00 oObeme u ero cBoicTBax. M3mepenne obbema. Eannunbl uamepeHus 00beMoOB.

H3mepenusi u BbIuHCIEeHHS

WMHcTpyMeHTBl Uil M3MEpeHUH U TMOCTPOEHWIl; W3MepeHMe U BbIYMCICHHME YTJIOB, JUIMH (PacCTOSHUH), TUIOLIAJICH.
Tpuronomerpuyeckie GpyHKIUHK OCTPOro yria B MpsMOYrojbHOM TpeyronbHuke TpuroHomerpuueckue GpyHKUMU TYNOro yria.
BbiuucieHue 371eMEHTOB TPeyroJibHUKOB C HCIOJIb30BAHHEM TPUTOHOMETPUUYECKMX COOTHOLIEHHH. MDOopMyInbl 1uoLiaam
TpeyrojibHUKa, Mapajie/lorpaMmMa M €ro YacTHbIX BHOB, (POPMYJIbI JJIMHBI OKPY)KHOCTH M mow@anaud kpyra. CpaBHeHue M

BbluMciienue nnowanei. Teopema ITudaropa. Teopema cunycos. Teopema KOCHHYCOB.

Paccrossnus

Paccrosinue mexay Toukamu. PaccTosiHue ot TOuku A0 npsimoi. Paccrosinue mexay purypamu.

I'eomerpuyeckune nocrpoeHus
['eomeTpryeckre nocTpoeHus A1k UITOCTPAIMK CBONHCTB reOMeTpUYeCKuX Quryp.

MHCTpyMEHTBI U181 TOCTPOSHHUI: LIMPKYJlb, JIMHEHKa, yroibHUK. [IpocTeiinine nocTpoeHus LMpKyJIeM U JIMHEUKOW: MOCTPOeHHE

OMCCeKTpUCHI yriia, NeprneHAnKyJispa K NpsMoi, yria, paBHOTo JaHHOMY,

ITocTpoenue TpeyrojbHUKOB MO TPEM CTOPOHAM, ABYM CTOPOHAM W yIJly MEXKJY HHUMH, CTOPOHE W JABYM IPHIIEKALLHUM K HEH

yriam.
Jlenenue otpeska B JaHHOM OTHOLLEHHUHU.

I'eomerpuueckue npeodpazoBanus
IlpeobpazoBanus

[Tonsitne npeobpazosanus. [IpencTaBieHue o MeTanpeIMeTHOM MOHITHH «TipeobpaszoBanue». [loobue.

JABnxenus
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OceBas u HEHTPpaJIbHass CUMMETPHS, ITOBOPOT H ]'[E]pElJ'[ﬂCJleblﬁ [NEPEHOC. KoMmOuHaumu 1BMIKEHHH HA IJIOCKOCTH U MX CBOHCTBA.

BexkTOopbl H KOOPAHHATHI HA MJIOCKOCTH
BexTopbi

[Tousitue BEKTOpP4d, JIeUCTBUS HaJl BEKTOpAMH, HCNOJIL30BAHHE BEKTOPOB B (1)1‘13[/”(@, pPas3jloKCHUE BEKTOpAa HA COCTABJIAIOLLIHE,
CKaJIAAPHOEC NMPOU3BCIACHHUE.

Koopaunnartsl

OcHoBHbIE MTOHATHS, KOOPAMHATHI BEKTOPA, paccTosHue Mex 1y ToukaMu. KoopauHaTel cepe/inHbl OTpe3ka. Y paBHeHHs Quryp.
[IpuMeHeHKe BEKTOPOB U KOOPJAUHAT AJIsl PEeLleHUs NPOCTeHIINX reoOMeTpUYecKHX 3a/1a4.

HUcTopus MaTeMaTHKH

Bo3HUKHOBEHHE MaTeMaTHKH KaKk HayKH, Talbl ee pa3BUTHA. OCHOBHbBIE pa3/iesibl MAaTEMATHKH. Bbljarolmecs MaTeMaTUKH U UX
BKJIaJl B pa3BUTHE HAYKH.

BeckoHeYHOCTh MHOMKECTBA MPOCThIX yKces. Yucna u inHbl oTpe3koB. Pauonanbhblie yucna. [lotpeGHOCTh B HppaliMoHabHbIX
yucnax. lllkona I'udaropa

3apoxjieHue ajreOpbl B Heapax apudmeTuku. An-Xopesmu. Poxkaenne OykBeHHo#H cumBoiuku. 1. @epma, @. Buer, P. Jlexaprt.
Hctopus Borpoca o HaXoxaeHUH GopMyJl KOpHel anredOpanyeckux ypaBHeHUH creneHei, Oonbuux verbipex. H. Tapranss, JIx.
Kappano, H.X. AGens, . ['anya.

[lTosiBneHue MeTo1a KOOPAMHAT, MO3BOJISIOLLETO NEPEeBOAUTH reoMeTpudeckre 00beKThl Ha s13blK anreopsl. [lossnenue rpadukos
¢byukumit. P. Jlexapr, I'1. ®epma. [Ipumepsl pasiinyHbIX CUCTEM KOOPAMHAT.

3anaua Jleonapjo Ilusanckoro (®uboHayuyn) o kpoaukax, yucia duboHauyum. 3ajava o waxmatHoi aocke. CXoaumocTb
reoMeTPUUYECKOH MPOrpecCHH.
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McTOoKM TeopHH BepOSTHOCTEH: CTpaxoBoe Jeio, asapThbie Wrpsl. [1. ®epma, B.IMackans, 5. bepnyanu, A.H.Konmoropos.

Ot 3emnenenust Kk reomerpuu. Iludarop u ero wmkona. danec, Apxumen. Ilnaron n Apucrorens. [locTpoeHre npaBHIIbHbIX
MHOroyronsHukoB. Tpuccekius yrna. Ksampatypa kpyra. Yasoenue ky6a. Mcropus uucna m. 3onoroe cevenue. «Hauanay
Esknuna. JI Ditnep, H.W.JloGauesckuii. Uctopus nsitoro nocrynara.

["'eoMeTpus U HCKycCcTBO. ['eoMeTpruecKrHe 3aKOHOMEPHOCTH OKPYKaIOLIEro MUupa.

AcTpoHomusi U reomeTpus. Yto M kak ysHamu Amakcarop, Dpatochen u Apucrapx o pasmepax Jlynbi, 3emnn u Conuua.
Paccrosinus ot 3emau 10 Jlynsl u Connua. M3mepenue paccrosiHus ot 3emiu 10 Mapca.

Ponb poccuiickux yueHslX B passutuu Marematuku: JI. Diinep. H.W. Jlobauesckuii, I1.J1.YeOpimen, C. Kosanesckas, A.H.
Kosimoropos.

Marematuka B pa3sutuu Poccum: Tletp I, mikona MareMaTH4ecKUX W HaBUIALKMX HAyK, pa3BUTHE POCCHHCKOTO dnora, A.H.
Kpsiios. Kocmuueckas nporpamma u M.B. Kenapiiu.

PacnpeneneHue Tem no KJjaccam

Knace | Temsl [IprmMepHOE KOJIMYECTBO YacoB
Maremaruka
5 HarypanbHble yncna v Hysb _ 46
MN3mepeHue BeJUUUH 30
JlenumocTh HaTypalbHbIX YUCE 19 )
OObIKHOBEHHbBIE 1POOH 65
[loBTOpeHue 10
Maremaruka '
6 OTHOLICHNS, MPONOPLHH, TPOLEHTHI 26 -
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34

PaunonasnbHble ynucia 38
Jlecsituunbie 1podbu 34
OObIKHOBEHHbIE U AECATUYHBIE JIpOOH T 24 T
[ToBropenue 14
. Anrebpa
HarypanbHble yncna 4
PaloHanbHble yncia 4
JlelicTBUTENbHBIEC YHCIIA 9
OnHousieHbl 8
MHorouneHbl 15
DopMyJIbl COKPALLIEHHOTO YMHOXKEHHUSI 14
Anrebpaunyeckue ApodH 16
CrerneHb C LeNbIM N0Ka3aTenemM 7
JIuHelHbIe ypaBHEHUS C OJJHUM HEM3BECTHBIM 6
CucreMbl JTMHEHHbIX YPaBHEHUH 12
[loBTOopenune 7
["'eomerpus
HavanbHble reoMeTpUUeCKUe CBeJIeHHs 10
TpeyroiapHuKH 17
[lapanienbHble npsiMbie 13
CoOTHOIIEHHs MEX1Y CTOPOHAMU U yrjaMHu TpeyrojibHuKa 18
[ToBTOpEHHE Kypca reoMeTpuu 7 Kiacca 10
Anrebpa
DyHKLUUKA U rpauKH 10
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OyHKUMMK y:x,y=x2,y=§ 7
KBajipaTHble KOPHHU 9
KBaaparhubie ypaBHeHuUs 16
PaumonasbHbie ypaBHEHHS 13
Jluneiinasi GpyHKIUS - 9
Kgaapatuunas ¢pyHKIus 5
JlpobHo-nuHeiinas GyHKUus 5
CucreMbl pauMOHAJIbHBIX YpaBHEHUH 10
['paduueckuii criocod pelneHus CUCTEM ypaBHEHUI 9
[ToBTOpeHue 6
["'eomerpus
YeTbIpeXyrojbHUKH 14
[Tnowans dpuryp 14
[TopoOHble TpeyroibHUKH 19
OKpy»HOCTb 17
IloBTOpeHue Kypca reoMeTpuu 6
Anrebpa
JInHelHble HEpaBEHCTBA C OJIHUM HEU3BECTHBIM 10
HepaBeHcTBa BTOPOM CTENEHHU C OJIHUM HEW3BECTHBIM 13
PaunonanbHble HepaBeHCTBA 15
CreneHb yucna 20
YucioBbie Mocse10BaTeIbHOCTH U UX CBOMCTBA 4
ApudmeTnueckasi mporpeccus 7
["eomeTpuueckas nporpeccus 9
20

Tpuronomerpuueckue popmyJibl
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[TpubnuxeHus amcen o 4 |
OnucarenbHas CTaTHCTHKA - 2 B _ B
KombunaTtopuka 5
BBeneHue B TeOpHIO éepos{THOCTeﬁ 3 |
[ToBTOopenue kypca 7—9 knaccoB 23
FedMngnH o
BekTopbl ) 12
MeTton KooparHAT 12
CoOTHOLIIEHHE ME3kK/ly CTOPOHAMH U yriamu Tpeyroibhuka. CkanspHoe npousseaeHue | 17
BEKTOPOB
JlnuHa okpyxHocTH. [1nomans kpyra 2
JIBHKeHue 12
[ToBTOpenue kypca 7-9 kilaccos 5
ﬂ'eH MCOBA [NognucaHo
undpoBon NOANNCHIO:
CBeTnaHa HeHncosa CeeTnaHa
AnekKca Hn,pOB AnekcaHapoOBHa
Hata: 2023.02.14
Ha 10:56:25 +04'00'
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