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NOACHHUTEJIEHASA 3ATTACKA

PaGouas nporpamma mo yucbuoMy mpemmery «MareMardra» MOAym0 «Amrebpa u
HATA1a MATCMATHYECKOTrS QHATH3A» Ha YriyOnesHoM YPOBHE CpcZHCro obmero oGpasoBanus
paspatorama Ha ocHOBe DeAEPATHHOTO TOCYJAPCTBECHHORO OOPAa3OBAICULHOID CTAHAAPTA
cpeampero  ofmero ofpasoBammsa (fanec — ®I'OC COO), YIBEpKIEHHOr0 NPHKA3OM
MummerepeTsa o6pazonanna u HaykH Poccuiickoit ®enepamym ot 17 mas 2012 r. N 413 «06
YTBEPXIEHUH  (EEPATBHOTO [OCYJAPCTBCHEONO ODPA3OBATENGHOTO CTARNAPTA  CPEAHETO
obmero ofpazopanda» (C M3M, i J0IL) U (PeAEpahHON 06pasoBaTEILHON POrPaMMOIL CpemHero
ofmero obpazosanua (manee — OOII COO), yTBepxacHHofl NpuKasoM MUHHMCTEPCTBA
upoceemenus  Poccmtickot ®epepaumu or 18 max 2023 r. N 371 «O6 yrBepxacHym
denepamHoit  OGpa30BATENBHON  NPOIPAMMEL  CPETHCTO  OOWIEro  O6pPAa3OBaHMs»
(3apeructpupoBaH MIHHHCICPCTBOM IOCTHIMK Pocowifckoit Pegepanuu 12 wmons 2023 r.,
perucTpanHoHHsE N 74248), pabouell NporpaMMel BOCIHMTAHAL M C YIETOM PACTIPEACTERHETX
MO KnaccaM NpoBepAeMbIX TpeGoBaHHiA K PE3yJETATAM OCBOCHEU OCHOBHOH 00pasoBareiblon
[IPOrpaMMEL CpeHero ofuero o6pasoBanmsi, HOANISOKAT HCMOCPEACTBEHHOMY IPAMEHECHKIO TIPH
peanuzammn obazaTensuol yacry GOII COO.

Hpomamma. ¢ MaTEeMaTHKE VI‘J’IVﬁJIéHHOl"D YPOBHA 1JIA OGV‘{aIOmWXCﬂ HAa YPOBHE

cpemnero obmero obpasopanma paspadorana Ha ocHoBe ®T'OC COO ¢ y3€roM COBpEMEHHBIX
MUPOBSIX TpeOOBaHMH, NPENBABIAEMBIX K MATEMATHYSCKOMY OOpasOBAHIGO, W TpPandiwii
poccriickoro odpasogaums. Peamnsauys mporpaMMsl N0 MaTeMaTuke 06eCIIeUHBACT OBNAJEHHAE
KMOUCBBIME KOMICTSHIMAMHE, COCTABILMIONEMA OCHORY JUIA CAMOPA3BHTHA H HEOPCPBIBHOIO
00pa3oBanms, UENOCTHOCTs OGMICKYJILTYPHOTO, JMYHOCTIONO ¥ HMOSHABATENLHOLO PA3BUTHS
JITHOCTH O0YJaiomuXes.

Vuebusiit Kype «Anredpa M Havana MaTeMATHYECKOTO aHAIM3A» ABIEICH OJHMM M3
Hag0oNee 3HAYMMBIX B NPOrpaMMe CPESHEro OOLIEro o0pasoBaHMs, LOCKOMBKY, C OXHOM
CTOPOHE!, OH 00ECICIHBACT HHCTPYMCHTANEHYIO 0a3y 1A H3YYEHHA BCEX ECTECTBEHHO-
HAYIHEIX KYpCOB, 2 C JPYrod CTOpossl, (OPMHPYET JIOTHICCKOC K aGCTPaKTHOS MBIIUICHAES
o0yqaroImxcad Ha YpOBHE, HEOGXOZHMOM M1 OCBOCHHA HH(OPMATKKH, OGIIECTBO3HAHMA,
HCTOpMM, CIOBECHOCTM H APYIHX JuCIAINMY. B pamkxax pjamroro ygeGHOro kypea

O0YyJaloImiecs  OBNAACBAIOT YHUBEPCANBHBDM #3GIKOM COBPEMCHHOW HAYKH, KOTOpag

dopMyaupyeT CBOR JOCTIDKCHI B MATEMATHUECKOH GopMe.

YyeOnsiit Kype arebpsl B Hagal MATEMATHMECKOTO AHAIM3A 3AKIAJBIBAET OCHOBY JIIL
YCIEINHOrO OBNANCHHA 3aKOHAMH (M3EKM, XUMHH, OHONOIMM, NOHUMAHUA OCHOBHEIX
TEHASHIIHYA PasBHTHA JKOHOMMKH M OOIICCTBEHHON KW3HH, I03ROIAET OPHMEHTUPOBATRCA B
COBPEMEHHEIX IHMGPOBLIX A KOMIBIOTEPHBIX TEXHOIOTHSX, YBEPECHHO HCOONB30BATh HMX JUIA
JanbEeiiniero o0pa3oBaHMA M B DOOBCOHHCBHOM w3k, B TO X BpeMs oBmajenue
aGCTPAKTHBIMY H JIOTHHECKH CTPOTMME KOHCTPYKUUAMY anreOpsl H MATEMATEICCKOrO aHaan3a
pa3BHBAET YMEHMME HAXOJUTh 3aKOHOMEDHOCTH, OGOCHOBHIBATS MCTHHHOCTB, JOKARRIBATH

| YTBEPXACHUA ¢ MOMOMBIO HEAYKIMH ¥ PACCYKAATh ACAYKPUBHO, HCNIONB30BATH 0600menye 1
KOHKPETH3aIpo, aGCIPATKPOBAHNE H AHANOIHIO, (OPMHPYCT KDeATHBHOE W KPATHACCKOS
MBIIUICHHE. '

B xone wsydcmua yweGHOro kypca «Aiurefpa M HadaNa MaYe€MATHYECKOTO aHANH3A»
o0ydaromuecs YIONYYAOT HOBBIE ONBIT DPEIIEHHA UPHKIANHBIX 33349, CaAMOCTOATEIISHOTO
TOCTPOEHMS MATEMATHUCCKAX MOACHCH PeaNbHBIX CHIYANWM, HHTCPUIPETAEM IIONYYEeHHBIX
PeLICHHMN, 3HAKOMATCH ¢ NPUMEPAMHM MATSMATIMECKMX 3aKOHOMCPHOCTEH B IPHPOJE, HAyKe X
UCKYCCTBE, C BRUTAIOMMMUCT MATEMATHUCCKIME OTKPEITHAMI 1 ¥IX ABTOPAMIL.

Vuebupif kypc 06NAmAET 3HATHTENBHEIM BOCUMTATS/HEMM HOTCHIMAIOM, KOTODLHT
peanmsyeTCs Kak tHepe3 ydIeOHBII MaTepHal, CrmocoOcTBYIomui (opMHpOBaHHIO HAy4YHOro
MHPOBO33PEHHA, TaKk ® 9epe3 cnenudmuky yueOHOE  JedrembHOCTH, Tpebyromeit
NPOZOKHUTECABHON  KOHICHTPAIMM  BHAMAHHY, CaMOCTOATEIBHOCTH, AKKYPATHOCTH M
OTBETCTBEHHOCTH 32 MOMYUCHHEL PE3yIBTAT.

B ocroBe Mmeromaar ofydeHus anredpe W HauaiaM MATEMAaTHICCKOrO AHANM3A JIEHKHT
JIEATENBHOCTHEL TIPHEIAT o0y ICHHS, i

OBIIASI XAPAKTEPUCTHUKA YYEBHOI'O ITPEAMETA «MATEMATHKA»
MOAYJb «AJII'EBPA 1 HAYAJIA MATEMATHYECKOIO AHAJTH3A»

B crpyxrype yuebnoro kypca «Anrefpa H HaYamda MaTCMATHIECKOrO AHANH3AN
BBIICNCHBl CICIYIOIEAC COACPKATCIBHO-MCTONMUCCKAE IHHAN: «JUCHA W  BHMHCICHEA,
«DYHKUNH U rpaduku», «YpaBHEHHMA H HepaBeHCTBaY, «Hauana MareMaT¥uecKOro aHaH3ay,
«MHOMXKECTBA K JIOTHKa». Bce OCHOBHbIE COAEKATENBHO-METONHYECKHIE JIMHIH U3ydaloTcsa Ha
HOpOTsHKEHMH ABYX JeT 00yderMa Ha YpOBHE CPEAHCIO OOINCTO OOPA30BAHMA, ECTECTBEHHO
HOUOSEAA APYT Apyra ¥ OOCTCHCHHO HACHINASCH HOBLIMH TEMaMH H pasienamu. Hassbri

YO HEHI—KYPe—FRARSTCH JHFCIPATHBHEIM —HOCKOALKY —00bCRIIVICE —8—cefe—codepanite ——

HECKONBKAX  MATCMAaTHICCKHX  OMCIBILTMIL — TakMX Kak amelpa,  TPUTOHOMETPHA,
MATCMATATCCKUM aHAIH3, TEOPHT MHOKECTE, MATeMATHYECKAs JIOruKa M Apyrue. 1lo Mepe Toro
KaKk O0y4arIuecs OBIMAJCBAOT BCE Gollec IIAPOKAM MATCMATHMCCKHM ANMAPATOM, Y HUX
MOCHCAOBATEIBHO (GOPMIpPYETCHd H COBEPIICHCTBYSTCS YMEHUE CIPOHTH MATEMATHUYECKYIO
MOAENE PEATPHOK CHTYAUEH, HPAMEHATh 3HAHHS, HOMYYEHITHE [IPH W3YICHHH YIeGHOro Kypcea,
Ui PEIICHEA CaMOCTOSATENRHO CHOPMYNHPOBAHHON MATEMATHIECKOH 3ajadw, a 3aTeM
HHTEPIPETHPOBATH CBOH OTBET.

ConepxarensHo-MeTogugeckas JHHA  «Yucna ¥ BBMHCICHHS»  3aBEPIACT
GOPMMPOBRHHE HABLIKOB HCIIONB30BAHMA NEHCTBHMTCNLNEIX WMCEH, KOTOpOe GBLIG HAYATO Ha
YPOBHE OCHOBHOTO 0Gmero obpasosanua. Ha ypoBEe cpemaero o0mero ofpasosauus ocoboe
BHHMAHHE yemiercs (GOpMHPOBARHIO HABLIKOB PAIHOHATGHBIX BEMHCICHUY, BKIOYAIONEX B
cefs MCIOMNB30BAHUE PAsIMMHEIX (OPM 3aIMCH YHCIA, YMEHHE NENATh NPUKHAKY, BEIOTHATH
TPUOMDKEHNEIC BEMHCICHAS, OLCHUBATh YHCIIOBEIE BREIPAKEHNH, paGOTATh C MATEMATHCCKIMY
KOHCTAHTAMIL 3HAKOMEIE OOYHAIONIMCA MEOCCTBA HATYPANLHBIX, UENbIX, PAAOHANGHEX H
JCHCTBUTEILHEIX HHCEH JONOTHAOTCS MHOXKECTROM KOMILISKCHEIX GHCEL B K&XIOM M3 3THX
MHOMKECTB PACCMATPHBAIOTCA CBONCTBEHHBIC MY CICHHMUICCKAE 321491 B ONEPALlF: JENeHHE
HAIE/0, ONCPHPOBAHUE OCTATKAMM HA MHOMKECTBE HENBIX WHCEN, 0Ocobme CrOMCTBA
PAUHOHANSHLIX H HPPANHOHANBHBLIX UKCEN, APHPMETHUECKUE ONEPAailAd, 4 TAKKC H3BICICHHES
KOpHA ~ HATYpaIbHOH CTeNEHH H2 MHOMXCCTBE KOMIDIGKCHBIX WHMCe]l.  Biarogaps
TNOCNCAOBATSIEHOMY  PaCHIMPEHAIO KPYTa HMOMONL3YEMBIX 9MCEN M 3HAKOMCIBY ©
BO3MOXHOCTAMH HX IPAMEHEHHS NA PEIUCHUA PasIHIHBIX 33734 (OPMHPYETCS IPENCTARTCHAE
0 EAMHCTBE MAaTEMATHKH KaX HAYKH H €€ POJH B IOCTPOCHUI MOAENEl PeabHOro Mupa, IHpOKo
HCTIONE3YIOTCS 0600 TIIEHHE M KOHKPETH3AINA,

Jmnws «YpaBHEHHA B HEPAREHCTRA» PEANM3YETCH HA MPOTHKEHAM BCETO OOYUEHMS Ha
ypoBHe cpenHero ofmero ofpasoBaBud, MOCKONEKY B KawuoM pasjene [Iporpammes
TPEAYCMOTPEHO PEIIEHHe COOTBETCTAYIOMMX 38/a4. B pe3yasTare 00YIaIOIHeca OBIAAERAIOT
DA3IMIHBIME MCTOJAMH PEIICHES DAUMOHANGEHLIX, HPPAHOHANGHEIX, IIOKA3ATEIBHBIX,
TOTAPAQMITIECKIX W TPHTOHOMETPHYCCKHX. YPABHEHHIL, HCPABCHCTB H CHCTEM, A TAIOKE 3a]ad,
cofiepRaiiX. napaMeTphl. ITomyaeHble yMCHHA IMHAPOKO HCMONB3YIOTCA OPH UCCIEAOBAHAH,
dyHxiuil ¢ MOMOUIBIO MPOH3ROAHOM, RPH PEIISHUE IPHKIATHEIX 33224 ¥ 34729 Ha HAXOKIEHUE



HauGoNeMMX ¥ HAMMCHBIIMX 3HAYCHMM (yHKm. Jannas cogepkarensHas JHMHEAL BKHOYAET B
ceba Tarke BOPMHPOBANME YMEHMI BHIIONMATH PACYETEL MO (OPMYNAM, HpeobGpasoBamms
PAAOHANLARLX, WPPANHOHANBHBIX W TPUFOHOMCTPHYSCKAX BBIDAKEHHIH, a TAKKE BBIPAXKEHMIL,
COACPKAMMX CTENMEHH M JorapudMbl BRAronaps H3YYCHMIO anrcOpamveckoro MarepHana
OPOACXOUMT  AalbHeHee PpasBATAC AJTOPHTIMHICCKOr0 H  a0CTPAaKTHOrO  MBUIJICHHA
ofyHarompxcs, (popMUPYIOTCH HARBIKH JEAYKTHBHBIX PACCY)KACHMI, PabOTBI ¢ CUMBOJILHBIMU
(opmarsi, TpesicTABNEHHNA 3aKOHOMEPIOCTCH M 3aBUCHMOCTEH B BHJIE DABCHCTE M HCPABEHCTB.
Anre6pa npennaraer 3¢upexTHRHSIE HHECTPYMEHTH! /K1 PELNCHN IPAKTHYECKHX U €CTECTBEHHO
HayYHbIX 3a7[a9, HATJAJHO JEMOHCTPHPYET CBOH ROZMOKHOCTH KAK A3EIKA HAYKH,
CoaepxaTenbro-MeTOMUHecKas TuHns «DyskIme H Tpaduku» TCCHO HEPEIUIETAeTCs ©
IPYTRME  JUHASMKM ~ Y4e0HOTO  Kypca, TOCKONBKY B  KAKOM-TO CMBICAE  3aXaéT
HOCHENOBATCIFHOCTS  HM3YUEHHS  Marcphana. I3yyenuwe CTGOEHHOH, NOKA3aTEabHOM,
Torapu¢MAICCKON M TPRIOHOMETPHIECKHX YR, 1X CBOMCTE H rpaduKoB, HCNONL30BaHME
bymiaimit ans pemeHra 3amad M3 APYTUX Y4eOHHIX TPEAMETOR M PEATbHON JKU3HA TECHO
CBA38HO KaK C MATCMATHICCKAM 3HANH3OM, TAK U C PENICHNEM yPaBHEHHI M HCpaBeHCTB. IIpn
sroM OoNploe BREEMAHHE Y7eiseTcd (OPMHPOBAHHIO YMCHHA BHIDOKAaTth <HOpMyIamu
3ABHCHMOCTH MEKIY DPas/IHLIMK BENTHIAMY, HOCIEROBATh MONYy4eHHIE (HYHKIME, CTPOHATH

ux rpajuxa. Marepran stoil conepxarenhioll NWBUM HANENCH HA PAsRATHE ymenuii u

B yvebuom xypce «Anrefpa u Hauana MaTeMATHUOCKOIO AHAM3A» IPHCYTCTBYIOT
OCHOBB! ~ MAaTCMAaTHYECKOTO  MONEIHPOBAHWS, | KOTOpBIE  YIpUIRAHBI  CHIOCOGCTBOBATH
($OPMHEPOBAHHIO HABRIKOB IOCTPOCHHS MOACHEH DEABHEIX CHTYAHMI, HOCTESIOBAHMA ITHX
MOACICH C DOMOINMO amnmapara anmrebps M MATEeMATAYECKOTO dHAIM3A, VIHTCPPCTALEH
TOAYYCHHBIX Pe3yinsraros. Takue 3amaHul BIUVICTCHS! B K&KIORDE U3 Pa3mernioB HPOTPaMME,
TIOCKONBKY BECh MATEpHAN y4eGHOTO Kypea IMPOKO HCIOIB3YETC AN PEICHMA NPHKIATHEIX
sagan. JIpu pemEHEMA pPOANBHBIX OPAKTHYECKMX 3aiad  00ydalomuecs —pasBHBAKT
HaBMONATEBHOCTS, YMEHNE HAXOANTL 3aKOHOMEPHOCTH, aGCTParHpoBarThes, HCIONL3CBATEH
apaNorMo, 00o0maTh M KOHKPETH3HPOBaTH mpoOieMy. IleatensHocTs Nno (POPMMPOEAHMIO
HABHIKOB PEINEHHS NPHIUTANHEIX 34439 OPFaHH3YETCA B IIPOLECCE U3YYeHHs BCEX TEM yIeOHOro
Kypca «Anrefpa n Hauana MaTEMATHISCKOT O aHATIH33Y,

1. EJIM M3YYEHRA YYEBHOI'O NPEIMETA «MATEMATHKA» MOAYJIhL
«AJITEBPA M1 HAYAJIA MATEMATHYECKOTI'O AHAJIN3A».

TIpropureTHRIMH enaMa ofyueHus MateMarnke B 10-11 kmaccax ma yrayGnéHHOM
YPOBHC IPONOIDKAIOT OCTABATECA:
(opMupoBaHMEe  UECHTPATBHEIX  MATEMATHYCCKMX LOHSTHH  (JHCTO,  Be/IMMUH2,

HABEIKOB, TO3BOJUIONMX BLIPAXKATL 3aBHCHAMOCTA MEXGLY BEIMIMHAMH B PasiMIHON (opme:
AHATHTHICCKOM, rpadmdeckoii u  cnoeecHoif. Ero myuesme cmocofcrByeT pasBuTHIO
ANTOPATMHYECKOTO  MBIIUICHHA, CHOCOOHOCTH Kk o0o0mennio W KOHKpETW3alH,
HCITOTH30BAMIO AHATIOTHH.

Coaepxarensaag nran «Hagana MATeMATHYECKOTO aHATH3A) NO3BONACT CYIICCTBEHHO:
PAaCIIEPATL KPYT KaK MATEMATHYECKMX, TaK M MPHKNATHEIX 32034, JOCTYIHEIX 00YdaoninmMes,
TaK KAK y HHX IIOABIAETCA BO3MOXHOCTE é'rpom rpadmiaa coxBsx ryBKIw, ONPENENITs HX
Bar0ONLIIAS N HANMCHLIINE 3HATEHV, BEYACIATE IUIOMATA GUryp B O6BEMLE TE), HAXOIMTH
CKOPOCTH M YCKOPEHHA IMpONCCCoB. [armas colepikaTeNbHas IMHNMA OTKDPHIBACT HOBELIC
BOSMOKHOCTH IIOCTPOCHHS MATEMATHYECKKX MOZEACH peatbHBIX CHTYAwi, MO3BOLAET
HAXOOUTh HANNYHWIEE DCICHUE B NPHKIANHEIX, B TOM YYCIE COHAILAC-9KOHOMIYECKHX,
3ajayaX. 3PAKOMCTBO C OCHOBAMM MATEMATITIECKOTO aHATH3a CHOCOGCTBYET pasBHTHIO
aBCcTpaKTHOTO, OPMATEHO-TOMMYECKOTO M KPCATHRHONO MLIUICHIL, POPMAPOBAHAN YMEHH
PACIO3HARATH MPOABICHIA 3aKOHOB MATEMATHKH B HayKe, TEXHUKE H MCKyccTRe, OOyuatomuecs
Y3HAOT O BELAAONIMXCSA PEIYNLTATAX, IONYYEHHRIX B XO0/I€ Pa3BUTHI MATCMATHKH KAK HAYKH, U
06 ¥IX aBTOpAX.

CopepKaTeIbHO-METOMYSCKas MHHMA «MHOXKECTBA M IOFMKA» BKIOYAET B ce0f
SNEMEHTH TEOPMH MHOXCCTB M MATEMAaTHUECKOH Jormiv. TeopeTHKo-MHOXKCCTBCHHEIE
NPEACTABICHAS NPOHM3BIBAIOT BECh KYpPC IIKOJLHOH MaTeMaTHKH W OpPCANaralor nambonee
YHEBEPCAIEHEIN #3blK, OfbETMHMONIAE BCE PasNeihl MATeMATHKH U €€ UpunoxeHuii, oBM
CBASBIBAIOT PASHEIE MATEMATHICCKIE NHMCIIMIUTMHBI M HX NPIOKEHUA B e1MHOE emoe, [1ooToMy
'BUKHO JaThb BOIMOMKHNOCTE OOYHaOWEMYUH NOHHMATE TEOPSTHKO-MHOMECTBEHHLIA A3BIK
COBPEMCHHOM MATeMaTHKH M VCIONH30BATh Cro JJA BRIPAKCHAS CBOMX MEICHed. Jpyrum
BOKHEIM YPH3HAKOM MaTeMarlKn Kak BayKd CIEQyeT HpH3HATh CBOMCTBEHHYIO eif crporocrs
00OCHOBARWH M CHEAOBAHUC ONPCICISHOBIM OpaBWwiaM IOCTPOEHHA  IOKA3ATENhCTE.
3HAKOMCTRO ¢ DJIEMCHTAMH MATEMATHYECKOH JIOTHKEM CIOCOOCTBYET PA3BMTHIO JIOFWHMECKOTO
MBIOUICHAA OOY9aOIXCs, HO3BOMACT HM CTPOHTL CBOH PAacCy:ACHME HA OCHOBE JOTHIECKHX
Opasmil, POPMUPYET HABBIKA KPUTHYCCKOIO MLILLIEHHS,

reoMeTpuneckan (MIypa, IepemeHHad, BEPOATHOCTH, (YHKIHA, NPOM3BONHAK, WHTErpan),
ofecNeTMRAOINAX TIPECMCTECHHOCT: % HEPCHEKTHBHOCTS - MATEMATHIECKOTO 00pasoBands
0By 9arOIIXCS;

TIoxBeACHIe 00YIAOMIXCA HA AOCTYIIHOM A% HUX YPOBHE K OCOIHAHHIO B3AUMOCBASH
MATeMaTHKH ¥ OKPYKAIOMIEr0 MHp3, [OHAMAHMIO MATEMaTHKH KA JacTH o6Imed KyIbTypsL
9eI0BEUCCTRA,

Pa3sEMTHS  MHTEIUIEKTYANLHBIX M TBOPYSCKHMX  cnocoCHocTed — ofywarommxcs,
[103HABATCNBHON AKTHBHOCTH, HCCACAOBATRINLCKIX YMEHNMI, KPHTUIHOCTH MBIIDIEHMA, MHTEpeca
K P3YUCHHIO MaTeMaTHKIL;

dopympoparme  QyHKIHOHANBHOM  MATEMATHMECKOH  FPaMOTHOCTH:  YMCHHS
PaCHO3HABATE MATEMATHYECKHE ACMEKTH B PEAbHBIX KH3HEHHBIX CATYAUMAX K HPH M3YICHAH
IOPYTHX y4eOHBIX NPEIMETOR, NPOSBICHI 3aBUCHMOCTCH M 3aKOBOMEPHOCTEH, opMyImpoBaTs
¥X HA S3KIKE MATCMATHKH W CO3NABATh MATEMATHYECKHE MOAEIH, TPUMEHSTh OCBOCHHRLI
MaTEMaTHYeCcKUl  anmmapar QI PCIIeHUd — [PaKTHKO-OPUEHTHPOBAHHBIX  3a/ad,
MHTEPIIPETUPOBATE H OLICHHBATH NONYYECHILIC PE3YIETATEE.

IL MECTO YYEBHOI'O IIPEJIMETA « MATEMATHKA» MOAYJIE «AJITEBPA H
HAYAJA MATEMATHYECKOI'O AHAJIH3A» B YYEBHOM ILIAHE

2.1. Ha usysenue yaeGHOTO Kypca «AJre6pa U HAYala MATEMATHYECKOrQ HANM3AM

* otBepmtrcs 272 uaca: B 10 ximacce — 136 wacos (4 waca B mememo), B 11 wiacce — 136 wacos (4

Yaca B HEAEIIHO).
2.2. TIpoMexXyTOUHAS ATTCCTALMSI IPOBOJUTCA Y10 HTOFaM YO

Ne | Knmace PopMBE IPOMEKYTOTHON ATTECTALMH
1 10 Hroropas KOHTpOIBHAA PaboTa 3a voa B $opMe NHCHMEHHOM KOHTPOIBHOM
paborst Bo JI momyromum
2 11 Hroropas xonTponsHas pabora 3a rof B GopMe IHMCEMEHHOM KOHTPOILHON
pabots! Bo IT itoayromamu

II1. COAEPKAHNE OBYYERHA
10 KTIACC



Yncinza o REITHCICHAN

Panyonanbubic qucia. OGHIKHOBEHHBIE ¥ ASCATHINBIEC APOOH, MPOLEHTE, GEeCKOHSTHbIC
mepruoudeckue rpodu. IIpamMenerne ApoGeii 1 IPOUCHTOB AL pelIeRns NPIIATEBIX 3303 U3
PasJIATBIX OTPAced 3HaHuil M peanbHOR KA.

AeficTBUTCIBEbIE YUCHA. PaMOBATLHEIC H HPPAAOHANGEBIC THCTA. APUDMETHICCKHE
OliepalyK ¢ AeifCTBUTEABHEIME YHcnaMu. MoXysb ACHCIBUTEILHOTO YWCHA ¥ €N0 CBOMCTBA.
Ipréménneie BBMECTCHMSA, NPABHNA OKPYIIEHH, NPUXMIKA H OICHKA pE3yNETATa
BBIYYCICITIN.

Crenesr ¢ nefmbiv noxazateneM. busom Heworona. Mononssopanme moaxosimei dopb:
3adacH AC;ICTBWI‘C}TLHLIX UHCCH A PpCIICHHA OPAKTUICCKHX. 387129 M UPSACTaBNCHU JaHHBEX,

Apumerracckuii KOpeHE HATYPATLHOI CTENEHH B €r0 CROMCTDBA.

CreneHp ¢ PAlMOHATLHEM II0KA34TENEM B € CBOHCTBA, CTENeHh ¢ ACHCTBHTCTBHMIM
MOKA3ATENEM., '

Joraprdm axcia. Crolictsa norapudma. JeCATHIHEIE X HATYPANLHELE TOrapHBMEL,

CuHyC, KOCHHYC, TAHI¢HC, KOTAHIEHC YACIOBOFO APTYMEHTA. ADKCHHYC, apKKOCHHYC K
APKTaHT€HC YHCIIOBOTC apryMeEHTa.

VpapHeHHA B NepaBencTBa

ToxgectBa H TOMACCIBCHHEIC NpPeoOPasOBAHHA. YPABHEHHE, KODEH YPABHGHILL

ParuocHmBHBIC YPABHCHHA M YPABHCHAI-CICICTBH. Hegaaenmo, PEIIEHNE HEPABCHCTRA,

Tloxasarensran u norapagmureckas fyHxumn, ux cBolicrsa u rpadmu. Hcnom3iopanme
rpaguKkos $YHKIEIT A4 pelleHus ypaBHE NI,

TpuroHoMeTprHeckas OKPYXHOCTb, ONPEHSNCHHE TPHIOHOMETPHYECIIX —(yHKumi
9HMCIOBOTO aPTyMEHTA.

DYHKIMOHANBHEIE 32BACHMOCTH B pEAlbHRIX MPOLECCAX M sBnendsx. [ padmxi
PCanbHEIX 3ABHCHMOCTEH.

Hawuana maTeMaTRYecKoro anangia

HocnenoparensHOCTH, CIOCoOBI 33MaHHAL II0CTIC AOBATCNEHOCTEM, MeTou
MATeMATHIECKOR HHAYKUuY. MOHOTOHHRIE H OrPaHHUCHHLIE NOCHESOBATE/LHOCTH. Mloropua
BO3HIKHOBCHHS MATEMATHIECKOTO AHATN32 KAK AHANH3E OCCKOHESIIO MAITBIX.

ApudIMCTHIECKaT W IEOMETPHYECKAT HPOTPecCHH.  BeckoHeuHO yOrmaonias
reoMeTprrieckas nporpeccrst, Cyvva GeckoHeuHo yORmBaromell reoMeTpHYeckoll Mporpeccs.
Jupeiimsit M OKCHOHEHIMankHsA pocr. Yueno e Dopmyna CIOKHEIX TIPOLICHTOB.
Hoenons3oparme nporpeceny Ans PEINCHHA PCATbHLIX 32189 IPUIUTATHOTO XapakTepa.

Henpepemaeie QyHxkunn u ux cpoiictBa. TOuKH paspsiea. ACHMIITOTEL rpadHkos
dyroupit. CroticTBa (yHITME HENpepHEHBIX HA OTpe3ke. MeTON MHTEPRANOB MK PEINCHHA
HePaBeHCTB. [[pUMEHEHNE CBOHCTB HempepsIBHEX (YHKIMI UL PSIIeHHs 3a1a4.

llepsanr wm BrOpas mpomssommele GyHkumm OnpeencHWe, reOMETPHUCCKUH W

IS EE CKITH CMBICH IPOH3BOAHON. Y PaBHSHIE KACATEALHO K FpadIHy Pyt

OCHOBHEIE METOIEI PEIERNS UEIRIX U APOOHO-DAMFOHATLHBIX YPABHCHII M HEPABEHCTS.
Muorounenst or omHOH nepemenHoM. JlcNeRWe MHOTOWIEH2 HA MHOTOWICH ¢ OCTATKOM.
Teopema Besy. MuioroaneHs! ¢ nensivu kodhdmmenramm. TeopeMa Buera.

[IpeobpazoBarus JHCIOBBIX BEIPAKCHII, CONEPIKALIVX CTETICHH H KOPHL.

Hppasmosanbesie  ypapHenms. OCHOBHRIE METOAB! DCINENHS  HPPAIMOHANBHEIX
YPaBHEHMIT.

TToxasatensibie ypapuerws. OCHOBHBIC METOALI PEIICHS FIOKA3ATENBHEIX YPABHEHMIA.

IpeoGpasopanue BRIPAKERT, COTEPIKATX JOLAPHAPMEL

Jorapummraeckne  ypasherms. OCHOBHEIC METOZBI DEIUEHEA  JIOrapHPMUTIECKEX
YpaBHCHIMH.

OcuopHsle TpuTOHOMeTprMEcKHe (opmyasl. IIpeoGpasoBaivie TPHTOHOMETPHIECKIX
BbPOKEHAHR. PeINCHAe TPHTOHOMETPHYECKIX YPABHCHHIE.

Pemenne cuctem JmHeHBIX ypaemermii. Marpuna cHeTeMs! THEHELIX ypaBHeHHA,
Onpegenmrens Marpumper 2x2, €ro FEOMETPHYECKUil CMBICT M CBOJMCTBA, BEIHCIEHHE €r0
3HAYEHHS, IPUMEHCHUS ONPEeAEIMTEN Ul PEINEHHS CHCTEMBI JIMHCHHEBIX YpasHeruit, Pemrcrme
TIPUKNAHEIX 33/1a9 ¢ DOMOMBIO CACTEMS! JIMHEHHBIX ypaBHeHuil. Hccaenosaume mocrpoeanoi
MOJIENH ¢ TIOMOINBIO MATPHIT M ONPEACIHTEICH,

ITocTpoemme MaremMaTraecKx MOAENCH PeALHON CHTY2UMH ¢ TOMONIBIO YPaBHEHI! U
HepapeHCTB. [IpuMeHenRre ypasHeHwil B HEPaBCHCTB K PEMICHMIO MATEMATHICCKHX 3a7ad M
3a/d9 U3 PAsIAIHBIX 00tacTeil HAyKH M PCaTbHON KEIHH.

Oysxnun 1 rpadukH

DOyHKIMA, cnocoGel 3amanks dyHxupy. Biavvuo ofparsbie dymxmmm. Kommozeous
dymxpmis. T'padni dyrrupm. neMeHTapuse Tpeobpasoramus rpaduKos yErmpL.

O6nacTs onpezeneHns M MIOKECTBO 3aauernit dyrxumn. Hymu dymann. Tpomexytrn
3HAKONOCTOAHCTSA, YeTHEIe B BeudTHEC Gynkumm. [leprogmueckne dymrmmn. TIpomexyTian
MOHOTOHHOCTH (YHKIEY. MarcuMyMe! mmmym tdynxpn. HanGonmsmee U HaEMEHBIICE
3HauCENA (P)YHKUY Ha IPOMEKYTKE.

Jlunetigas, KBajpaTHHAs 1 APOOHO-NHNEHHAT GYHKIEHY. DNIEMEHTapHOE HCC/IEA0BAHAE
¥ UOCTPOEHUE WX Tpaduios.

Crenemman §ysmua ¢ HarypaneHbiM H LeOBM Hokasarenem. E§ csoiictsa u rpagu.

Caofiersa 1 rpadux kopua 1-0#f CTeHeHH Kak QYHKIHE OGpaTHOK CTEUCHH ¢ HATYPANHHEIM
HOKa3aTeNEM.,

[Iporssobie SMEMERTAPHBIX ymanit. IIporsBoaHAs CyMMEL, TTPOM3BEACHNA, YACTHOTO
M KOMIIO3ZHLIMY (hYHKIHH,

MuoxecTBa H JIOTHKA

MHoKeCcTRO, ONEpalyi Hajl MHOXRECTBAMEA ¥ WX CBOHcTBa. Jnarpavmer Ditnepa—Bemna.
IIpumeHeHrE TEOPCTUKO-MHOKECTBEHHOTO ATNIEPATa JUTS ONHCAHMA PEANBHAIX MPOLNCCCOR H
ABJICHEH, IPH PeLICHIM 3a5a9 A3 APYIMX, YISOHBIX IPCIMETOB.

Onpepenenme, TeopeMa, CBOMCTBO — MATEMATHYECKOrO  OOBEKTA,  CIEACIBME,
JIOKA3aTeECTBO, PABHOCHNBHAIE YPABHEHI

11 KIACC

Yucna M BhIHCICHRR

Harypamuble B nemsie mona. [IpuMencHye IpH3HAKOR JETHMOCTH LENEIX THCEL,
HarGonbumii o6 gemTes (Taee — HOJN) u Hanmessmee obmee kparioe (nanee — HOK),
OCTATKOB II0 MOAYJIIO, A7TOPUTMa EBKIIIa yea pemieHus 3a121 B METBIX TACHAX.

Kommnexcnpre wmcna.  Anrefpamtcckas M TPEFOHOMETPU4ECKAT (OPMEI 3aIFCH
KOMIUICKCHOTO MHC/A. APAQMETHYECKHE ONEPAITMY ¢ KOMIDIEKCHRIMY qucnamit. Yi3o6pakenne
KOMIUTEKCHBIX YHCEN Ha KOOpAMHaTHOM muockoctd. ®opMyna Myaspa. KopHH n-oi cTenerxu u3
KOMIUTEKCHOro wucna. IIpuveHeHHe KOMIUIGKCHEIX SHCENl /Ui PEINCHHS (DUSHIECKHX K
TEOMCTPUYECKHX 337134,

YparueHHS H HEPABEHCTBA

CucreMa ¥ COBOKYIHOCTh YPAaBHCHMH H HEPAREHCTB. PABHOCHILHEIE CHCIEMBI K
CHCTEMEI-CIeICTBHA. PAaBHOCKIBHLIC HEPABEHCTBA,

OtGop xopHEH TPHTOHOMETPUYECKHX YPABHCHMM C MOMOIMNBI0 TPHIOHOMETPHHCCKON
OKPYKHOCTH. Pemenne TPHTOHOMETPUIECKHX HEPABEHCTB,

OCHOBHBIC MCTOZIB PEINEHHA NOKA3ATSIBHBIX H JOraPE(MATIECKAX HEPABEHCTB.

OCHOBHEIE METOAB PEIICHUS HPPAHOHANLHEIX HEPABEHCTB,

OcHOBHEIE ~ METONBI  pemCHMA CHCTEM H  COBOKYNOHOCTell  pANHOHANHEIX,
HPPAUHOHANEHEIX, MOKA3ATENbHBIX H JOrapu)MIIECKAX YPaBHEHIL

‘Ypasnenus, HepaBeHCTBA U CACTEMSI C TApaMETPAMAL

IpzMenenue yparmenuii, CHCTEM M HEPABEHCTB K PEMEHUI0 MATCMATHICCKEX 3a1ad ¥
33724 M3 Pa3AMHBX OGNAcTEd HAayKH M PEANGHON KM3HH, MHTCPIPETAIMS NOMYNCHHBIX
Pe3yNLTATOB.

@ynxkuag B rpagukn



Ipadux xommosmmum dymapi. I'eomerpireckue 00pass! ypaBHCHIN ¥ HEPABCHCTB HA
KOOPAHHATHOH ILHOCKOCTH.,

Tprronomerpadeckue (yRKnpe, BX CBOHCTEA K rpaduxy,

Ipadmaeckee MeTOZB! POMICHMs YPAaBHCHME M HepaBeHCTB. I'padmdeckue Meromst
PEIEHNA 332127 ¢ HapaMETPaMA. )

Hcnonszoanne - rpadukoB (GyHKIWT JiAg MccnefoBaHMA IPOIECCOR U 3aBACHMOCTEH,
KOTOPEIE BOSHHKAKT TIPH PEIICHKH 3434 M3 APYTHX Y4eOHBIX NIPSAMCTOR U PeaIbHOM HH3HH.

Hauana MaTeMaTH1ecKOro aBAJIN3A

IIpuveperme MpoOM3BOAHON K HCCHCIOBAHIIO (VHKIMA HA MOHOTOHHOCTE H
SKCTPEMYMEL. HaxoxxaeHHe HanOoIbmero A HauMeHbIIero 3HAYCHH M HeMpePHBHON GYHKIHN Ha
OTpE3Ke.

[IprMeHCHNE TNPOMBOXHOM AN HAXOKACHAS HAWIYYINEro PCINCHHS B TPHKNANHBIX
330avax, M1 ONpENCNCHH CKOPOCTH H YCKOPEHHA Ipoleccd, 3agaHHoro Gopmysod mm
rpadmcon.

ITepsooGpaznad, ocHOBHOE cBOMCTBO TepBooOpasHeX. TTeprooGpasnsie aMEMERTAPHBIX
ysamit. [Tpasnna naxoxaeHus NepBooGPaIHbIX.

Hrrerpar. I'eomeTpraeckuii cMBICH HHTETpana. BrMuciicHne onpeaenEHHoro HHTerpana
1o Gopmyne Herotona-JleliGupma.

TIpuMenerue HMETErpaza A HAXOAACHHMA NNOIMgRel TNockmx duryp M oGpEmoB

aKTHBHOCTS), (U3HIECKOe COBEPINCHCTBOBAFMC NPH 3AHATHAX CHOPTMBHO-03J0POBHTCIBHOIM
JEATENHEHOCTRIO,

6) TPYOBOro BOCIATARNAT

TOTOBHOCTE K TPYAY, OCO3HAHME IICHHOCTH TPYAOMOOGHS, HHISPEC K pasiHIHbIM chepam
PO ECCAOHANBHOM AEATEIBHOCTH, CBA3AHHEIM ¢ MATEMAaTHKOM U ©¢ OPHIOKEHUSMY, YMEHNE
COBEpINATF OCO3HAHHLIA BEIGOp OyZymecd npodeccHd H PeaNH30BEIBATH COOCTBCHHBIE
KU3HEHHBIE KUIAHBL, TOTOBHOCT M CrOCOOHOCTH K MareMarideckoMy oOpasoBammio 1
caMo00pasoBaHAI0 Ha HPOTHKCHEH BCeM KU3HN, TOTOBHOCTH K AKTHEHOMY Y9aCTHIO B pelleHHH
TIPAKTUICCKMX 33129 MATEMATHICCKOH HalpaBICHHOCTH;

7) 9KOJIOTHYECKOT0 BOCHHTAHNN:

c(OPMHpPOBAHHOCTh 3KOJIOTHYCCKOH KyNbTyphl, MOEHMAHWE BIMSHHMA COLMAIBHO-
IKOHOMHYECKHX NpPONECCOBR HA COCTOANHE NPHPONHON M COLMANBHOH CPEeIsl, OCO3HAHHC
THO0ATMBEHOrO  Xapaxiepa OKOJNOIHYECKEX NpoOleM, OpHEHTAlMA Ha  TIPHMEHEHHS
MaTeMari4eckiX 3HaHWH JUIS pellleHrd 3a1ad B o0IIacTH OKPYKAIOMEH Cperyl, IIaHNpOBaHae
[OCTYIIKOB M -OLEHKH MX BO3MOMXHEIX IOCTCACTBHII AKX OKPYKAIOMECH CPEILT,

8) HEeHHOCTH HAYYHOIO NUZHAHHAL

C(OpPMHPOBAHNOCTL MHPOBO33PEHMA, COOTBEICTBYIONEr0 CORPEMEHHOMY YPOBHIO
pa3sBUTAA HAyKH K OGIIECCTBEHHON IPAKTHKH, HOHMMAHUE MATEMATHYECKON HAyKH Kak ceprr
4eJI0BEYECKOH ,ue;u eIbHOCTH, 3Tanos e pasmrmx H 3HAYUMOCTH ,z[m pasnpmm mnnmamm

TCOMETPHIECKIX TCIT
TIpmMeps! pemmenit xuddeperpansniiX ypasESHm . MaTteMaTHIecKoe MOISIMpOBaie
PEATHHBIX IPONECCOR ¢ TIOMOIMBIO At PepeHIFANBHEIX YPABHEHII.

1V. INTAHUPYEMBIE PE3VJIbTATHI OCBOEHISA YUEBHOT O KYPCA «AJITEGPA
B HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (VI YBJIEHHEI] YPOBEHB) HA
YPOBHE CPEXHEI'O OBIIETO OBPA3OBAHISA

4.1. THMHOCTHBIE PE3YJIBTATHI

1) rpasKAaHCKOro BOCHHTAHHA:

CHOpMHPOBAHHOCTS TPAKTAHCKOM TIO3MIMM OOYYAIOMErocs Kak akKTHBHOTO M
OTEETCTBEHHOIO WICHA POCCHICKoro 00mecTBa, MPEHCTABICHHC O MATEMATHUCCKHX OCHOBAX
GYHKUMOHHPOBAHIS PasMMHBIX CTPYKTYP, sSBHCHWH, NIPONEeNyp rpaxiaHckore obmecrsa
(BHIGOPBL, OOPOCH! H APYTO€), YMCHHE B3aHMONCHCTBOBATH C COUMANGHBIMM MHCTHTYTAaMH B
COOTBETCTBHHM € WX (PYHKIEAMHA U HA3HATCHHEM;

2) AT PHOTAYCEKOrQ BOCHATANHAL

chOPMUPOBAHHOCTE POCCHHCKOH IPAXKIAHCKOH MACHTAYHOCTH, YBAKEHNA K OPOIILNOMY H
HACTOAIEMY POCCHIICKOH MaTeMaTUKH, LIEHHOCTHOE OTHOIEHWE K JNOCTIDKSHMM POCCHHCKAX
MATEMATHKOB B POCCHHMCKOH MaTEMaTHMECKOH BIKONEL, HCIIONB30BAHME 3THX HOCTHKCHMH B
JPYTHX HAYKAX, TEXHONOTHAX, Chepax IKOHOMUKM,

3} nyX0BHO-HPABCTBEHHOr0 BOCHHTAHHAL

0CO3HAHME JAYXOBHBIX LeHHocTel  poccmlickoro Hapoxa, cOpMHPOBAIHOCTS
HPAaBCTBEHHOIO CO3HAIINS, ITHWYCCKOrO HOBENCHI, CBA3ANIONO C IPAKTHICCKUM NPHMEICHASM
JOCTHXCHMH HayKH U ICATCNBHOCTLIO YYEHOro, OCO3MAHME JIMYIOFO BXNada B IOCTPOSHUE
YCTOIMBOTO GYayIIero;

'4) 3CTETHIECKOT0 BOCH MTAHNH

ICTETHYECKOS  OTHOINEHMe K  MHUpY. BKIIOYas  BCTETHKY  MAaTeMATHYSCKHX
3aKOHOMEpHOCTEH, ©OOBEKTOB, 3adad, peMeHWil, paccyXICHWH, BOCOPHHMMYMBOCT: X
MATEMATHIECKUM aCTICKTaM Pa3JIITHBIX BUROB HCKYCCTRA;

5) pHINYECKOro BOCHHTAHHN:

C¢OPMUPOBANHOCTS YMCHHMA IPHMEHATE MATCMATHAYECKUC 3HAHUSA B HMHTEPECAx
3a0poBoro ¥ Ge3oracHoro o0pasa JKM3HM, OTBETCIBERHOE OTHOLIEGHUE K CROEMY 370POBBIO
(3R0pOROE IMTAHNE, COANAHCHPOBAHHBIN PEXIM 3aHATHH M OTABIXA, PEryipHas (r3wdyeckas

TOTOBHOCTE OCYINEGCTBIIATH MPOSKTHYIO H HCCICAOBATENLCKYIO ACATCIBHOCT: HEUBHAYAIBHO K
B TpyIme.

4.2. METAITPEJMETHBIE PE3VJILTATHI

HoznaBaTennunie YHABEpCANkLHRIE yUcOHbIC AelicTREN

B%OBBIC JJOTHYICCKHC nei’wrmm:

- BRUIBJATH M XApaKTepH30BATh CYIICCTBCHHABIC NPH3HAKE MATEMATHMECKHX OOBEKTOB,
TOXATHHA, OTHOMIEHMH MeXNy NOHATEAIMY, (POPMyIUPOBATE ONPCACHCHHA  LOHATHH,
YCTaHABIBIBATE CYMICCTRCHHEIA INPH3HAK KIAcCH(EKAmM, OcHOBAHWA I8 obofmeHns
CpaBHEHHA, KPHTECPHHY NPOBOXHMOTO AHAIN3A;

- BOCHPHHMMATE, (POPMYIMpPOBATh H NPEOOPAsOBEIBATE CYMICHHA: YTBCPIUTICIBHLC H
OTPUNATENRHEIC, SARHIYHBIE, YACTHBIE ¥ OOILME, YCIOBHSIE,

- BBIABJIATH MATEMATHYIECKHE 32KOHOMEPHOCTH, B3AUMOCBA3M 1 1POTUBOpeyMs B dakrax,
JAaHHBIX, HaOMOAEHMSX M YTBEPXKACHMAX, NpeiIararTb KPUTEPUM JUI¥  BBUIBJICHEA
3aKOHOMEPHOCTEH U IMPOTHBOPCUEGS;

- ICHaTh BHIBOABI ¢ HCIONB30BAHUCM 3aKOHOB JIOTHKH, uc;lyx'mamﬂx ¥ MHIYKTHBHBIX
YMOZAKIIOTCHUHA, YMO3AKMOICHEUHA IO aHATIOTHY,

- TPOBORKTH CAMOCTOSTCIBHO JOKA3aTeNIbCTBA MATEMATHYMECKHX YTBEKACHHHE (NpiIMBIS
¥ OT NPOTHMBHOIO), BEICTPAMBATh APTYMEHTAIYNO, TPHROIMTE NPHMEPH H KOHTPRPUMEPEL,
00OCHOBBIBATH COOCTBEHHBIE CYXKIECHIA H BRIROIRI;

- BEIGUpatk cpocol pelmeEms yaeGHOMN 3a7aun (CpPaBHMRATE HECKOIBKO BAPHAHTOB
penmieHMA, BHGUpark Haubojee MOAXORIINMAN ¢ yquov.l CaMOCTOSTENRHO  BRIACIEHHBIX
KPHUTEPHER).

Ba3oBbie HCCIeA0BATENILCKHE AeHCTBHAS

- MCMOJNB30BATA  BONPOCH KAK  HCCIGAOBATENLCKHA MHCTPYMEHT — YIO3HAHHI,
topMymIpoBaTE BOIPOCH, (MKCHPYIOHIHE HPOTHBOPEIHE, IPOGIEMY, YCTAHABJIMBATE MICKOMOE
W iansoe, GopMUPOBATh TATIOTERY, aPTYMEHTHPOBATH CBOIO IIOIAIAI0, MECHHCE,

- HPOBORUTH CAMOCTOSTENHHO CIUIAHMPOBAHHBIA OSKCNIEPMMEHT, HCCIECAOBAHHE IIO.
YCTAHORICHWIO 0COOCHHOCTEH MaTeMaTHYeCKOTO OOheKTa, ABNCHMA, UPONECCa, BHISBIEHU)
3aBHCHMOCTEH MEK/TY O0HEKTaMH, ARICHIIMI, TIPOIIECCAM;

- CaMOCTOATENbHO (opMynupoRaTh O00OGIICHMS M BBHIBOAB 10 PESyIbTaTaM
MPOBEAEHHOTO HAOJMOZEHWA, WCCNCAOBANMY, OHCHMBATh JOCTOBEPHOCTh  HONYUSHHMIX
PE3YIETATOR, BEIBOJOB 1 0600INeHH iz,



~ TIPOrHO3KPOBATE BO3MOXKHOE PA3BUTHE MPOYIECCE, A TAKKS BBIIBHTATH OPCATONOKCHUL
© Er0 Pa3BUTUH B HOBHIX YCIIOBHAX,

Pabora ¢ mudopmanueii:

- BBUABJITE AeHUUTHI HHGOPMAHH, JaHHbIX, HEOOXOAMMEBIX JUIR OTBETA HA BOHPOC U
JULS peIICHIEE 331auM;

- BROEpath MH(OPMAIGO H3 MCTOYHEKOB PA3IMYHBIX THOOB, AHANM3MPOBATE,
CHCTCMATH3HpPOBATh M VHTSPIPETHPOBATh HHMDOPMALMIO  PasIMUHBIX - BHAOE H  dopm
TIPCOCTARNCHES,

- CIPYKTYpWpoBaTh HHGOPMAINO, NpPEACTAaBIATE €& B pPasMMHLX  ¢opmax,
HWILOCIPHPOBATE rpadiiecKu;

- OUEHURATH HAASKHOCTD HHOOPMANMH IO CAMOCTOSTENLHO COPMYJHMPOBAHHBIM
KPUTEDHRM. '

KoMMyHAKaTHBHbIE YHABEPCANLIbIE Y9eGHbIe JeilcTBHH

O6menne:

- BOCTIDHHHMATE M (JOPMYITHPOBATE CYXKACHAL B COOTBETCTBHM ¢ YCIOBMAMH M LEIIME
ofmeris, %CHO, TOIHO, IPAMOTHO BRIPKATH CBOK0 TOUKY 3PEHHI B YOTHBIX M OHCLMEHHSIX

TEKCTAX, Aasare TOSCHEHWS [0 XONY DEINCHAA 3aiaTH, KOMMCHETHPOBATH MOy S HHBIH
pe3yJeTar;

K xommy ofyuenns B 10 wiacee ofydarouwiics nonyuuT ClEAyIOUME IPEAMETHDIC
PE3YNBTATE IO OTACKBHBIM TeMaM pabodeii mporpaMmMel yaelHOTO Kypca «Anre6pa m Havana
MATEMATHYECKOr0 AHATIN3a»:

Urcsia H BLIYHCICHHA

- ¢BoOOMII0 ONEPHPOBATE HOHATHAMHA: PAHHOHANEHOE MUCIO, OECKOHETHAS
IepyojddecKas JApoOb, NPOLEHTH, HPPALHOHANEHOS THCTO, MHOKCCTBR DATHOHANBHAIX H
ACHCTBHTEILHEIX SHCE)T, MOAYb ACHCTBATENBHEOrO JHCIA;

- OPHMCHATE APOGH W IIPONEHTH! A PEINEHUS NPUKTATHBIX 38729 U3 PasIDITHBIX
orpacyiell 3Hanyl W PEANBHOM HAIHM;

- NPUMEHATE [IPUONIDKEHHBIE BRITUCHEHNA, TPABUIA. OKPYTICHHA, IPUKKAKY K OLEHKY
pesyikTara B[:I‘lHCﬂEHMﬁ;

- cROOOJIHO ONEPHPOBATH NOHATHEM: CTENCHh ¢ HCIEIM IOKA34ATENEM, HCHOJL30BATH
[OAXOANIIY0 (hopMy 3amucH ASHCTBHTEIBHBIX THCET HIf PCHEHMA NPAKTHHECKUX 32724 M
Ape/ICTABNCENA JaHHFIX;

- ¢BoGOAHO ONEPHUPORATH IOHATHEM: aPHA(QMETHICCKAN KOPEHD HATyPAIEHOM CTENEeHH,

- cBOGOHO ONEPUPOBATH NOHATHEM: CTENCHR ¢ PAUHOHANLHEIM IIOKA3aTENeM,

- CBOOOTHO ONEPUPOBATH MOHATHAMM: JIOrapu(M THCIA, JECATHYHBIC W HATypaiabHbIE
erapmbMLx

pewmmaeMo#l 302t H, BHICKA3HIBATH MICH, HANECICHHLIC HA HOHCK PEIIEHNA, COLOCTABIATh CROM
CYIKICHAS ¢ CYAUIEIMAMU APYIHX YIaCTHHKOB JHANOra, ofHAPYXMBATE pas/MdHe M CXOACTBO
MO3HLIMI, B KOPPEKTHOH opMe (GOpMYIHNPOBATE PAsHOTIACHS, CBOM BO3DAKEHNIN;

- IIPEACTABIIATh PE3yNLTATHl PEMICHHS 33/A4H, IKCUCPHMEHTA, WCCICAOBAHNUA, MPOCKTA,
CAMOCTOSTENLHO  BROUpars (OpMAT BBICTYIUICHHT ¢ YI&TOM 3ajad Hpe3eHTalun o
0coGeHHOCTEH ayIUTOPHHI.

PeryaarapHEBIC yHABepCaIbHEIC y4eGHbIC HCHCTBHA

CaMooprauu3anus:

= COCTABNATS IUIAH, ATOPHUTM pEIleHnd 3a1aqy, BHIOUpPATh CIOCe0 PeieHAs ¢ YI&8ToM
VMEOIIHXCA PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH, apryMCHTHPOBATh H KOPPEKTHPOBATS
BAPUAHTH PEIISHIH C YIETOM HOBOH HH(GOpMALHIH.

CamMOKOHTPO/Ib, IMONHOHATLHBIH HHTEILICKT:

~ BIQJCTh HABEIKAMY IO3HABATEARHON DEQIICKCHM KaK OCO3HAHHMS COBEPINACMEIX
JelCTRui M MBEICHHMTETRHEIX TIPOLECCOB, MX PE3YILTATOR, BIANETh CIIOCOGAMME CAMOIPOREPKEL,
CAMOKOHTPOJIA HPOLECCa B Pe3YIbTATa PEMCHIA MATCMATHICCKOR 331291,

- OpeasyIeTs TPYAMOCTH, KOTOPLIC MOIYT BOSHHKHYTh IpH DEINEHUN 32]a9F, BHOCATH
KOPPCKTHBE! B JCATCNEHOCTH HA OCHOBE HOBBIX OGCTOSTENSLCTE, JAAHHEIX, HAWNCHHAIX OIHOOK,
BBIMBJICEHEIX TPYAHOCTEI;

- OLSHHBATL COOTBETCTBHE PE3YAETATa LEIH H YCHOBMAM, OOBACHATS UPUYHHBI
HOCTIKCHAA HIM HEAOCTHIKEHUN PE3YNBTATOR JNSATSNBHOCTH, HAXOHUTH OmHMOKY, JaBath
OLCHKY NPUOOPETEHHOMY OIIEITY.

CoemecTHas ASATEILHOCTD:

- IOHUMATH K MCIIOIMB30BATh IPEHMYMECTEA KOMARTHOH ¥ HHANBHAYATBHOM paGoTE mpu
pelsenma  yucOHBIX 3aiaY, OPHHMMATE LCHb COBMCOTHON ACSTCHBHOCTH, MIAHMPOBATh

"OPraHA3AUMI0 COBMECTHOH paCoTHL, PatHpeACiATh BRAEL PaboT, JOTOBApHBATECH, OOCYKHATh -

OPOLECC H PE3YILTAT paGoThl, 0600ImaTh MHEHAA HECKOIBKIX JTEO/ICH;

~ Y4acTBOBATh B FPYIIOBBIX (hopMax palGoTel (00CYKICHHIL, 0OMCH MHEHMIL, «MO3TOBEIS
ITTYPMBI» M HEHBIC), BEIMOMHATE CBOIO 9acTh PaboTbl H KOOPIUHUPOBALL CBOM IEHCTBHA C
JPYTUMM WiICHAMH KOMAHALI, OLCHHBATh Ka9ECTRO CROETO BKiaga B o0mmit BPOAYKT 10
KPATEPHAM, CHOPMYIHPOBANHEIM YIACTHAKAMH B3AMOJEHCTEYA.

4.3. MPEAMETHRIE PE3YJIBTATEI

aPryMeﬂTa

~ OACPUPOBATH HOHATHSMI: APKCHHYC, aPKKROCEHYC H apKAHIEHC HICIIOBOIO apIyMEHTa.

YpaBHCHHA H HEPABEHCTBA:

- CBo0OAHO ONEPHPOBAT: IMOHATHAME: TOXJECTBO, YPA4BHEHHE, HEPABCHCTRO,
PaBHOCTILHEIE YPaBHEHUA M YPABHEHA-CAECTBIA, PABHOCIIBHEIC HOPABCHOTBA,

~ TPUMEHATE PA3IKYHBIC METOOBl PEHICHHA PAIMOHAIBHEIX M IPOOHO-PAIOHATBHBIX
YPABHEHMH, TIPAMCHSTH MCTOJT MHTCPBANIOB AJL1 PEIICHHA HEPaBCHCTB;

- ¢B060IHO OMEpUpPOBATH HOHATHAME. MHEOTOWICH OT OXHOI NepeMEeHHOM, MHOTOWIEH C
OEMEIME  KO3(Q)HIMEHTaMH, KODHM MHOTOWICHA, NPHMEHATE MNEM€HME MHOLOWICHA Ha
MHOTOQWIEH ¢ 0CTaTKOM, Teopemy Besy u reopemy Buera g pemenns 3ana9;

- CBOOOAHO ONEPUPOBATH NOHATIAME: CHCTEMA JHECHHBIX YpaBHCHWH, MaTpHIR,
OOpefCIMTENs MATpHITl 2X2 K €ro reoMCTPHYECKif CMBICH, HCIONG30BaTs CBOMCTBA
onpenemmATens 2x2 A BEFEACICHAS €r0 3HAYSHHS, NPUMEHSTh ONPEKEIMTEIH 1S PEMCHHAL
CHCTEMBI IIMHEHHEIX YpaBHEHUH, MOAEIUPOBATE PEANBHEIC CATYAIFM ¢ ITOMOINBIO CHCTEME
JUHEHHMX YPaBHEHWH, MCCIEOBATh IIOCTPOCHHBIC MOASTH ¢ KOMOINBIO MATPIO[ M
onpe/ieaATeAeH, HETEPOPETHPOBATS IO JECHELIH PE3YIIBTAT;

- UCMIONB30RATE CBOYCTBA ACHCTBHI ¢ KOPHAMH A1 IPE00PA’0BAHNAS BhIPAIKEHMIH,

- BBIJOJHATE NPcODpPa3OBamMd YGHCIOBEIX BBIPAKCHHM, CONEPKAMX CIENCHH C
PAIMOHANBHEIM MOKA3ATEICM;

- HCIIOJNB30BATh ~ CBOMCTBA JIOTapH(GMOB JUii IpeolGpasoBAHMA JIOTAPHPMITICCKAX
BBIpKCHIIL;

- ¢BOGOAHO ONEPEPOBaTh TNOHATHAMA: WPPANUOHAILHEE, TOKA3ATCIBHLIE K
JIOrapH(MITIECKTE YPABHERUS, HAXORATA MX PEINEHNS ¢ IOMOMIBIO PABHOCKIIBHBIX IIEPEXOI0B
W ocymecmjma HPOBEPKY KOpHEH;

= ' TIDAMEHATE * OCHOBHEIC TPHFOHOMCTPHUESCKHE (OpMYyNHI U ‘ mpeobpazoBanms
mmouome’rpmecmx BEIDROKCHII,

- cBOGOZHO ONEPHPOBATE TOHATHEM: TPUrOHOMETPHIECKOS YPABHEHHC, IPHMEHATH
Heobxo/Mete (opMyIIsl 115 PSIICHHA OCHOBHBIX TUIIOB TPHTOHOMCTPHMECKHX YPABHEHII,

- MOACNMPOBATL PCANBHBIC CHTYAldM HA A3HKC AMEODE, COCTABIATH BBIDOKEHUL,
YPABEHCHUS, HEDABCHCTBA 0O YCTOBHIO 3a7aTH, MCCHIEJOBATS MOCTPOEHHEIE MOJSIM C
HCTIONL30BAHMEM amapata aredpeL.

- Oyucoun v rpadgukn:



~ CBOOONHO ONEPHUPOBATH NOHATHAMI. (DYHKIFLL, CHOCOOH! 3aAHMA (PYHKUFH, B3aUMHO
ofparaple QiyHKITMY, xomrosmuwd (GyHKIEN, rpaduk ¢yNKuwHM, BHTONHATE SNEMEHTAPHHE
npeobpasopanus rpaduKor GyEKIwi;

- cBOGOMHO ONMEPHPORATh TIOHATHAME: OONACTE ONPENENCHUA N MHOXKECTBO 3HATCHMIH
dyrxipm, HyE QyBKIME, MPOMEXYTHE 3HAKOHOCTOARCTEE,

- cBOGOTHO ONEPHPOBATE NOHATHAMA: YETHEIE M HEUETHBIC QYHKIHH, NEPUOANIECKAS
OYHKIPH, NPOMEKYTKA MOHOTOHHOCTH (PYHKIMM, MAKCEMYMEL M MUHMMYMBI ® (YHKIH,
Han6orbiee H HANMEEBINCE 3HAYCHIC (PYHKIM HA IPOMEXYTKE,

- CBOGOZHO ONEPUPOBATH NORATEAMH: CTeNeHHas QYHKIHS ¢ HATYDATBHBIM H IIGHMLM
-+ TIOKA3ATENEM, TPAHK CTENCHHOH (YHKIME ¢ BarypATBHEIM M OEILIM HOXasareleM, rpadux
KOPHA n-0¥ CTEnenn KaK ¢yHKIMT oGpaTHONM CTeNeH: C HATYPAILHEIM TI0KA3aTeIeM,

- ONCPHPOBATE NOHATWAMH. JMHEHHAS, KBaApaTHIHAd H APOoOHO-IMHEHHAT (QYyHKIEM,
BEITONHATE JIEMEHTaPHOE HCCNENOBARME M NOCTPOCHAS MX FPaduKoB;

- CBODOIHO OYIEPHPOBATE NIOHATHAMME: II0XA3aTCIbIAL K JiorapudMurdeckas yHiiun, ux
CBOHCTBA ¥ rpadiw, HCHOAR30BATH HX IPaddKA AT PEUICHAS YpaABHCIHIL,

- CcBaGOHO ONEPHUPOBATH MOHATIMMU: TPMTOHOMETPHIECKAT OKPYIKHOCTh, ONPEASICHHS
TPUTOHOMETPHICCKEX (DYHKIMI YACI0BOr0 apryMeEHTa;

- MCTIOJIB30BaTh rpatuky (yHKIM M1 HCCACAOBAHNA IPOLECCOB U 3aBHCHMOCTEH TpH
pemIeHMA 33j(29 W3 ApYruxX y9eOBHX IPEAMCTOB H PEANLHOM XXM3HH, BEIpamars (HOpMyJiaMu

3ABHCUMOCTH-MEXIY-BCIHITHIIaMY;

-~ CBOGONHO ONEpHPOBATh NOHATHEM OCTATKA NO MOAYNIO, 3AUCEBATH HATYPAILHBIE
YHCAA B PA3/MUHEIX IO3EIEOHEBIX CHCTEMAX CHHCIICHIL,;

- CBOOOMHO ONEPHPORATE TIORATHAMK: KOMIUIEKCHOS TECIIO B MHOKECTBO KOMIUICKCHEIX
YACE)L, OPECTARIIATh KOMIUIEKCHBIE THCTA B AF¢OpandcCKoil H TPHIOHOMETpHIEcKol dopMe,
BEIIONHATE APMPMETHYIECCKIIE ONEPALHIE C HIMU H U306PaXars Ha KOOPXUHATHONH IUIOCKOCTH.

YpaBHeBHS H HepaBenCTBa:

= cBo0O[RO ONEPUPORATh TOHATHAMM: MPPAUMOHANBHIIE, NOKA3ATEILHEE W

_JIOTapAIMIYECKHE BEPABEHCTBA, HAXOIUTH WX PEIICHNA ¢ IOMOMbIO PABHOCAILHEIX EPEX 00,

- OCYIIECTBIIATH 0T6Op KOpHel PH PeMCHIH TPRTOHOMETPHIECKOr) YPABHEHNS;

»~ cBOGONHO ONEPHPOBATh TOHATHEM TPATOHOMETPUUECKOE HEPABEHCTRBO, HPHMEHATH
Beo6xoaHMEIe QOPMYIIHI IJIA PeIIEHAA OCHOBHEIX THIIOB TPUFOHOMETPHYECKIX HEPABEHCTR;

- CROGOAHO ONCPHPOBATH HOHATHAMM: CUCTEMA W COBOKYIHOCTh YPaBHCHAH H
HEPABEHCTR, PABHOCHIGHEIC CHCTEME] H CHCTEMEI-CIIEACTBUS, HaXOAHTh DEIICHMI CHCTEMB H
COBOKYNHOCTEH paldOHANbHBIX, WPPANMOHAIBHBIX, NOKA3ATCABHBIX K JIOTapu(MIIecKiX
YPABHCHHI N HEPABCHCTB,

peIars panHOHANLHEIE, UPPAMOHATHHBIE, TIOKA3aTCNEBHEIS, Jorapudmirdeckue u
TPHTOHOMSTPHICCKHIE YPABHCHIA H HEPABCHCTBE, COMCPIKALIHE MOKY/IH M apaMeTPEL,

- MPUMEHATH I'PadYECKHe METOAbL A8 PEIICHMA YPaBHEHHI U HCPABCHCTB, 4 TAKKe

33](aY C TIapaMeTpaMy,

Hagana MaTeMaTHYCeKOro ananmsa: )

- CBOGOMEO OIEPHPOBATH NOBAIMAMM: apuMETHIECKas X TEOMETPHICCKAL IIPOrPECCHs,
GecKoBCTHO YOBIBAIOMAS TEOMETPHYECKAN TIPOrPECCHs, TMHCHHEET 1 SKCHOHEHIMATBHEN POCT,
(hopMyIa CIOKHEIX NPOLEHTOR, MMETh OPEACTABIICHES 0 KOHCTAHTE,

= HCIOMB30BATH NPOrPECCHY JUH POl s PeATLHEIX 3a1ad IPHKNANHOT0 XapaKiepa;

- ©CBOOOJHO OICPHPOBATE NOHATHAMHE, NOCHEIOBATEIBHOCTE, CIOCOORl 3aIamMs
NOCIEAOBATEEHOCTEH, MOHOTOHHBIE H OTPAHAYEHHBIE IOCICAOBATCBHOCTH, NOHIMATE OCHOBBL
33POXKIEHUA MATEMAaTHYECKOTO AHAIISA KaK AHANK32 GECKOHEUHO MAIHIX;

- CBOGOMIHO OHEPHPORATH NOHSTHAMH: HENPEPEIBHEIC (hYHKIHAK, TOUKU PaspriBa Ipaduka
Gymamg, acHMIToTs: rpaduka GyHKDL,

- CBOOOAHO ONEpPHPOBATH MOHATHEM: (PYNIKUMY, HENPEPHIBHAA HA OTPE3KE, UPHMEH’TH
CBOHCTBA HENPEPHIBABIX (YHKINL JUIA pIIeHYA 312,

- cBOOOAHO ONEPHPOBATh IOHATHAME: NepBas W RTOpad IPOU3BOAHBIC (HYHKIHL,
kacaTenbHas K rpadmky dyHkumm;

- BBIUUCIATH HPOM3BOAHBIC CYMMBI, IPOH3BEJCHHWS, WACTHOFO0 H KOMIOZMUMHM HBYX
byrximi, 3HATH NPOH3BOAHEIE JTEMEHTAPHAIX QyHKIMi;

- HMCHONL30BATH IeOMETpHHECKHi U (MInYecKui CMBICH TIPOMBBONHON HMA pelNeHis
3344,

MuosxecTea 1 J1oruKa:

~ ¢806O/IHO ONIEPHPOBATE NOHATHAMI. MIOKSCTRO, OLEPANMY HAX MAGKECTBAMHE,

- WCIOIB3OBaTh  TCOPETHKO-MHOKECTBCHHEBIM —armiapar [yif  OUMCAHMA pEAmbHBIX
NPOHECCOB | ABJICHHH, PR PEIICHUH 33149 K3 IPYTUX YIOHBIX LPeMETOB;

- cBo0OAHO ONMEPHPOBATH IOIATHAMA: OIpEAEieHHe, TEOpPEMa, YPaBHCHHE-CICACTBHE,
CBOHCTBO ~MATEMATHYECKOTO OOBCKTA, JOKA3ATCABbCIBO, DPABHUOCHIbHBLIC YPAaBHEHHA M
HEPaseHCTa. ) )

K xouny ofyuesus B 11 kmacce oGyualompiics HONYYHT CHEAYIOMME HPEAMETHBIE
PE3YILTATHI IO OTAENLHBIM TeMaM paGoueii porpaMMet yqe6zmro Kypca «Anrefpa n Hauana
MAaTEMATIIECKOT0 aHAH3AY,;

Yncia H BEIMHCICHHA:

- cBoGOMHO ONEPHPOBATL IOHATHAMH: HATYPAagbHOE M IEIOE 9HUCTO, MHOXECTBA
HATYPRITBHEIX M HEMBIX YHCEL, UCIIONb30BATs NPUSHAKY HeIAMOCTH HEbIX wrcen, HOJ u HHOK
HATYPATLHBIX THCEN ) PEINeHns 38144, IPUMEHATH AropuT™ EBKnuna;

MOACTHPOBATE—PEATHHBIC —CHTYALHH 1A A3HIKE AT COPBL, —COCTARIATE—BHPAKEHUT,

YPaBHEHHA, HCPABCHCTBA H HMX CHCTEMBI IO YCIOBHIO 3alayH, HMCCIELOBATE MOCTPOCHHEIS
MOJIEITH C ECTIOB30BAHNCM ATIIADATA ATeGPbL, MHTCPIPETUPOBATE IIONyYEHHEIH Pe3yIETAT.
dynxuun u rpadurn:

= CTPOHTH Fpadyiy KOMNO3UIYM (yHKIH ¢ IOMOIIEO SNCMCHTAPHOTO HCCHSIOBAMMIL 1
CBOHCTB KOMITOZHIIAN JIBYX (YHKINI;

- CIpOHTR TEOMETPHUCCKHC OOpastl ypaBHCHHH M HEPaBeHCTS Ha KOOPHMHATHOM
TUTQCKQOCTH, ’

- cBOGOTHO OTICPUPOBATH TOHATHAME: TPa(UKH TPHTOHOMETPRYECKIX by HIOTHA,

- DPHMEHATE (YHKITMH AN MOACINPOBAKASK M NCCHE/IOBAHAS PEANHHBIX TIPOLIECCOB,

Hauana MaTemaTH9ecKoro aHaimia;

- HCIONB30BaTh TPOUSBOAHYIO JUIT HCCICHOBAHUA (YHKUMM Ha MOHOTOHHOCTD M
IKCTPEMYMBI,

- HAX0/ T HanOONbImee i R (YHKIME HENPEPEIBHOI Ma OTPE3KE;

- ACTIONB30BATh MPOH3BOAHYIO KA HAXOMECHILT HAWYYIIET0 PELICHAs B IPHKIANERX, B
TOM HHMCTIE COMEANBHO-3KOHOMHYUCCKMX, 3aJd4aX, I OLPENENeHMs CKOPOCTH M YCKOPEHHS
niponecca, 3aJaHHoro GopMyIToif HH rpadiKoM;

- cBoGONHO ONEPHpOBATE TOHATRAMA. NCPBOOOpasHass, ONPEJENEHHbIA MHTErparn,
HAXOAWTE TEPROOOPA3HAIC CMCHTAPHEIX (YUK} ¥ BEMHCIATS uuTerpan no dopmyne
Hewrona-Jleiibanna;

- HAXOJ(ATH TLIOIANY MIOCKHX GHrYp H OGBEMEL TCI ¢ NOMOIILIO HHTETPANA;

- UMErE TIPEACTABICBHE 0 MaTeMaTHICCKOM MOISIHPOBAHHE HA MPUMEPE COCTABIEHAR
IudpepeHEIManbHEIX YPABHEHNI;

~ pewaTs TPHKIANBHIC 3a/1a9H, B TOM YHCIE CONHATEHO-OKROHOMITTECKOro U GH3nyecKoro
XAPAKTEPa, CPEACTBAMY MATEMATHYECKOTO AHAIIH3A.



V. TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC
Konuvuectro uyacon DJIEKTPOHHBIE ]
HJ\/F; Hanmenonanne paszesioB u Tem nporpamMmmer Beero KoHTpoaLunie Hpgmnqecxne oﬁgzz)?gzzsﬁime
paGoTsl padoThr pecype
MH0xeCTBO NeHCTBHTENLHBIX Yncel. MHOTOWIEHE].
1 | PaumonansHeIe ypaBHEHUS ¥ HepaseHCTBA. CHCTEMBI 24 1 POIII,
JIMHEHHBIX YPaBHEHUH
5 DyHxuud u rpaguky. Crenernas GyHKIUA C HeIBM 12 1
OKa3aTeIeM _
3 ApPAOMETAYECKH KOPEHE 11-0M CTEleHH. VIppanroHanbHEIe 15 1
YDABHEHWS
4 Ilokasarenbuas ¢pyaxmus. [TokaszarenpHsie ypapHeHAS 10 1
5 Jlorapudmmaeckas ¢yrxups. Jlorapudmageckne ypaBHeHHs 18 |
6 TpuroromeTpryeckne BHIPaKEHHES M YPaBHEHH 22 1
7 IlocnenoBaTenbHOCTH U IIPOrPECCHHI 10 1
8 HenpepeieHble dyakimu. [Tpouspommas 20 1
9 [ToTOpenue, o6odmenne, CﬁCTeMaTHSHIIHﬂ 3HAHAHA 5 2
OBIIEE KOJIMYECTBO YACOB IO ITPOI'PAMME 136 10 0
11 KJIACC _
KoaunvecTBo uacon IJIEKTPOHHbIE
;E; HaumeHoBanHe pa3iesioB H TeM NPOrpaMMbI Beero Konrponwuere | IIpakrageckne 06;::3:222;;251 o
’ padoTer padoTsl pecypesI
1 | Yiceenoanne GyHKIHA ¢ IOMOMIBIO IIPOM3BOIHON 22 T o
2 TlepBoobpasznas u maTErpan v 12 1
3 I"paduxu TpuronoMeTprUecKux GyHKIHI. 14 1
| Tpuronomerprueckie HepapeHCTBA »
| 4 WppaunonansHele, NOKA3aTENEHBIC U TOrapHGMHIUECKAC 24 1




HEPABeHCTRA

5 Kommnekcueie gncia 10 1
6 HarypanpHbic 1 1enbie ynuca 10 1
7 CucTeMBl pallHOHATBHEIX, HPPANHOHANBHBIX ITOKA3aTEIBHBIX D 1

1 norapud)MuyecKux ypaBHEHuIt
8 3ajauu C mapaMeTpamMu 16 1

19 [TosTOpeHue, 0600mEHNE, CHCTEMATH3AIIM 3HAHTH 16 2 o
OBHIEE KOJIMYECTBO YACOB IO ITPOI'PAMME 136 10 0
VI. HOYPOYHOE IIVTIAHUPOBAHHUE
10 KJIACC
B Koaugecrso gacon DNEKTPOHHbIE
13‘:1 Tema ypoka Beero Kontpoasnsie | [IpakThaeckue oﬁp:::)q;gzz.rl;:;m e
’ paGoThI paboTni pecypenI

1 MHOXKeCTBO, OIlepaIMy HaJ MHOKECTBAMY U WX CBOHCTBA
2 JmarpamMmsl Ditniepa-Benna
3 [IpumeneHrE TEOPETUKO-MHOXECTBEHHOTO aliapara Jyis 1

pemeHus 3a1aY _
4 Paunonanbapie qrcna. OOBKHOBEHHbIE W JIECATHUHbIE JpodH, 1

IIPONEHTEL, OECKOHEYHEIE TIePUOAHYECK e TPpO0H
5 Pannonanmeasie yucaa. OGEIKHOBEHHEIE U JIECATUYHBIE JPOOH, 1

_TIPOLCHTHI, GECKOHEYHbIE EPHOAMISCKHAE APOOH
6 Ipumenernue npobeit 1 MPOIEHTOB JUIA PEIIEHN 1

IIPUKJIAHBIX 3819 .
7 IpaMenenne npoGeit n NpOLEHTOB I pelIeHus 1

MPUKIATHBIX 34,189
2 JelicTBuTeNBHEIC YKca. PanioHanbHEE ¥ HpPalMORAIBHBIC 1

qucna
9 ApudMeTHUCCKHE ONICPAIHH ¢ NEHCTBUTENEHEBIMY YHCIAMHA
10 Moaynp neficTBUTENLHOIO YHCA B €r0 CBOHCTBRA




HIpuOnimKEHbie BRMUCTCHNS, IIPABIIIA OKPYTJIEHH,

1 TIIPUKHAKA I OUCHKA PE3YIIHTATA BLIYUCITCHMI
2 OcHOBHBIC METO/TEI PCIIEHHS UENBIX M JpoOHO-
PalHOHANLHEIX YPaBHEHUI W HEPABEHCTB
13 OCHOBHBIE METOIBI PEIICHHS NeIEIX H ZIPOoOHO-
palMOHANBHBIX YPAaBHCHMI U HEPABEHCTR
14 OCHOBHBIE METO/IEI PCLICHIA HEMbIX K JpoOHO-
PAlHOHANBHBIX YPABHEHHH M HEPABSHCTR
15 Msuorouners! 0T oaHol nepemMenHoi. Jlenenue MHOTOWwIeHA
Ha MHOTOWieH ¢ octaTkoM. Teopema besy
| 16 Muorowiensl ¢ nenbivMu kodddumuentamu. Teopema Buera
17 Permnenue cHCTEM THHESHHBIX ypaBHEHHH
18 PemneHune cucTeM TUHEHHBIX YpaBHEHHTH
- Matpmuia crucTembl THHEHHBIX yparHenuii. Onpeneuress
19 MAaTpUUE! 2X2, €r0 FeOMETPHIeCKHi CMBICT U CBOHCTBRA;
BBEIYUCIICHHE €10 3HAYEHMS
20 OHRCI[CHHTGHB MAaTpPHILL 2X2, €70 FeOMETPAYECKHI CMEICI U
CBOMCTBA; BEIUHUCIICHUE €0 3HAUCHHSI
21 l'[pmzieHeHHe OLPCAETHTENS /TS PEISHHS CHCTEMEI
JIHHEHRHBIX YPABHEHHIA
2 Pemeflue HPHKJIAHBIX 387181 € IOMOIIIBIO CHCTEMEI
NMHEHHBIX YpaBHEHHI
93 | Pemenne NpuKIaqHbIX 38024 ¢ IIOMOIBIO CHCTEMBI
| JIMHEHHBIX YpaBHEHHH
24 KonrpomsHnas pabora: «PanuoHANBHEE YPaBHCHAT W
HepaseHCTBA. CHCTEMBI JIMHEHHBIX YPaBHEHHE »
' ) 5 | OyHKIW, C1I0c00H! 3a/1aHAA GyHKIIH. B3aumuo obparHbie
dynxnun. KoMnosuuus dynxnui
2% | I'padux pynxruu, Daemenrapusie npeoGpazoBaHms
rpadukoB pyHKIHit
27 Obnacte onpeneneHAs ¥ MHOXESCTBO 3HAYCHHH (YHKIHH.




Hynu dysxnumn. IpoMexyTku 3HaK IOCTOSHCTBA

Yérasie 1 HeuéTHEE Qynkuuu. [Teproaugeckne GpyHKImM.

28
ITpoMexyTK MOHOTOHHOCTH (PYHKITHH
29 MakcuMyMBl 1 MUHAMYMBI GyHKmy. Hanbonbinee u
.| Ha¥MEHbIIee 3HAYCHNE QYHKITNY HA IPOMEXYTKE
30 Jluneiinag, xBagpaTaHas ¥ ApoOHO-THHEHHad GyHKIAN
31 OneMeHTapHOe HUCcleoBaHue H MOCTpoeHHe TpaduKoB 3THX
yrximi -
39 DIIEMEHTAPHOE MCCIEA0BAHUE U IIOCTPOSHHES IPaQUKOB STHX
G yHKIHi
33 Crenens ¢ nensm nokazarenem. buaom Heiotona
34 CTenens ¢ IeNGIM IOKa3aTelicM. BHHOM HEIOTOHA
EY CrenenHas GyHKINS C HATYPAJIbHBIM H LIETBIM IT0OKA3aTeNeM.
E& cpoiicTBa u rpadux
36 KonuTposshas pabora: «CreneHHas ¢yuxuus. EE€ croiicTBa 1
rpadux» _ _ ,
37 ApI/IU(pMeTqucxnﬁ KOpEeHb HaTypalbHOH CTENEeHH ¥ ero
CBOMCTRa
38 ApI/Elee’l“H‘{eCKI/Iﬁ KOPEHB HATYPaJIBLHOU CTEIEHH U €ro
CBoOlicTBA
39 IIpeobpa3oBanns YHMCIOBIX BEIPAKCHUMN, COACPKATIUX
CTEIICHU ¥ KOPHH
40  IIpeo6pazoBaHHs YMCIOBEIX BEIPAXKEHUH, COMEPIKAIIMX
CTEIeHH W KOPHH
41  IIpeoOpazoBarns UMCIOBBIX BRIp&XKEHUH, COEpXKAIIIX
| CTETIEHU 1 KOPHH
49 Wpparmonansaie ypaBHEHUS. (OCHOBHEIE METO/IBI PEHICHIAL
HPppPaliOHANBHBIX YPaBHEHUI
43 Hppammonanbenie YPaBHEHHA. OCHOBHBIE METO/IBI PEIIEHHS
_ AppanvoHAIBHBIX YPAaBHEHHH
44

VippanuoHaibHble ypasHeHHs. OCHOBHBIE METOJIbI PENICHUs!




HppaudoHANGHEIX YPaBHEHUI

45

PaBHOCHIBHEIE IEPEXOIB] B PENICHHH MPPalHOHATLHBIX

YpaBHEHHI !
46 . PaBHOCH_JI_f:HLIe HEPEXOIEL B PEMIEHHH HPPANHOHATHHBIX 1
YpaBHCHHUIA
47 'PaBﬂocnni,Hme HEPEXOIBL B PELICHUN UPPAITHOHAIbHBIX 1
- ypaBHEHUH
' 43 PaBHOCHJII:HBIe IePEexX0JIbl B PEIUCHUH HPPAITHOHATLEHEIX 1
ypaBHEHHH
49 CaolicTa 1 rpa_q)mc KOPHA N-0i1 CTENIeHH KakK ()yHKUUH 1
00paTHOH CTEeIeHH ¢ HATYPAIBLHEIM ITOKa3aTeaeM
50 | CBotictra 1 rpaduK KOPHS -0 CTEMeHY KaK (PYHKIAH 1
00paTHOM CcTeNeHH ¢ HaTYPaIbHBIM IIOKa3aTeneM
51 KonTpomsnas padora: «CBolcTBa U rpadHK KOPHS n-oif 1
v crenenn. Vppanyonansasie ypaBHEHHS »
52 Crenens ¢ panMoHaNBHBIM IOKa3aTeIeM i e€ cBOHCTBa 1
53 Crenens ¢ palMoOHAIBHBIM II0KA3aTeIeM | 68 CBOHCTBA 1
54 CreneHs ¢ panHOHAIBPHBIM IOKA3aTENICM H €& CBOMCTBA 1
55 IoxazarensHas GyHKINS, €€ cBOMCTBA B rpaduK 1
56 Wcmons3oBanue rpaduka GyHKIAY Ui peLIeHNs YpaBHEHUI 1
57 | Wicnonb3oBanue rpadyka GyHKIME 1715 pellieHus ypaBHeHHH 1
58 Hokasarensabie ypaBHeHUS. OCHOBHBIC METO/IbI PEIIEHAST 1
MOKA3aTeNbHbX YPaBHCHAN
59 [loxazarensnple ypapHeHuS. OcHOBHEE METOJBI pemeHmI 1
IOKA3aTeNIbHBIX YPABHCHHH ,
60 - Hoxasarenmme ypagaeHus. OCHOBHbIE Me'I‘OIlBI pemIeRIL 1
TIOKA3aTe/bHBIX YPABHEHMI -
61 KonTponshas pabora: «[loxazatenmsHas ¢pyHxims. 1
_ IlokazarenpHBIE ypaBHEHUS
62 Jlorapudm uncna. CoiicTpa norapudma 1
63 Jlorapudwm umcina. CpoitcTsa toraputhma 1




TPUrOHOMETPUIECKHX QYHKIHE THCIIOBOr0 apryMeHTa

64 Jlorapudm gucna. Cpottcrsa torapugma 1

65  JlecATHHBIE B HATYPAILHEIE IOTApPH(MET 1

66 HecaATHYREIE H HATYPATBHEIE IOTapAPMEI 1

67 IIpeoGpasoBanue BEIpaXEHHMN, COREPXKAMEX IOrapHGME! 1

68 Tpeopasopanne BHPaXEHHI, COAEPKAINUX JIOrapudMbl 1

69 _ | [peoGpasopanme BRIP@KEHHI, CONESPKAIIAX norapudmMer 1

70 Jlorapudmuyeckas Gpysuys, e€ cBoiicTRa U rpadux 1

71 Jlorapudmeraeckast byHKIms, e cBoiicTBa B rpaduk 1

72 Hcnonssopanue rpaduka GpyHKIME JUI penleHns YpaBHeHH 1

73 Vicnonbsosanwme rpaduka GYHKIMN Juis pENIEHNs ypaBHEHHI 1

74 Jlorapudmugeckue ypapueaus, OCHOBHBIE METOALL peleHns q

| JOrapu(MUIECKHX YPABHEHHH

75 JloraprdmMuueckue ypasHeHus. OCHOBHEBIE METO/Ibl pENeHHs 1
JOrapu(QMUYECKUX ypaBHEHUH

76 Jlorapudmuyeckue ypapHeHns. OCHOBHBIE METOLI PEIIEHAS 1
norapu(MUYECKUX ypaBHCHHH

77 PaBHOCHJIEHI:Ie TIePEXO/BI B PEMIECHUH JIOrapuPMHEIECKIX 1
YpaBHEHMI

78 PaBHOCHJIEHBIe HIEPECXOEI B PEIICHUU JOTapuGMUYECKIX 1
ypaBHEeHHI

79 Konrpomsras pabora: «Jlorapudmugeckas (bymcum 1
Jlorapudmudeckue ypapHEHHA»

80 CuHyc, KOCHHYC, TAHI€HC U KOTAHTEHC YMCITIOBOTO apTyMEeHTa 1

81 Cunyc, KOCHHYC, TAHI€HC ¥ KOTAHI€HC YUCIIOBOIO apryMeHTa 1

82 ApKCHHYC, apKKOCHHYC 1 apKTaHICHC YMCIOBOTO apIryMeHTa 1

83 ApKCHHYC, apKKOCHHYC W apKTAHICHC HCIIOBOTO apryMEHTa 1

84 Tpuronomerpuyeckas OKpyKHOCTh, OIIPENCIICHIE 1
TPATOHOMETPUIECKHX (DYHKITHH YUCIOBOrO apryMeHTa

85 Tpuronomerpuyeckas OKPYKHOCTE, ONpeCcIeHAS 1




86

CIIOZKHEBIX IPOLCHTOB »

OcHoBHBIE TPUTOHOMETPHYECKHE HOPMYJIBI 1
87 OCHOBHBIE TPATOHOMETPHUIECKHE GOpPMYJIBI 1
88 OcHoBHEBIe TPHTOHOMETPHYIECKHE HOPMYITEI 1
89 OCHOBHEBIE TpanOMeTpnqecKne dopmy bl 1
90 IIpeobpasoBanne TPUrOHOMETPHYECKHK BRIPAKCHHIL 1
91 IIpeoOpasoBanue TPHrOHOMETPHYECKUX BEIPAXKCHHI |
92  IIpeoGpasoBanne TpuroHOMeTpHYECKAX BEIDOKCHUH I
93 IIpeoGpasosanue TPHrOHOMETPHYECKAX BEIPAXKEHMI 1
94 PelieHye TpUTOHOMETPHYECKHX YpaBHEHHIA 1
95 Pewenye TpHroHOMETPUYECKHX YpABHEHMIT 1
96 Peluenye TpUroHOMeTPHYeCKI YPaBHCHHI 1
97 Peruenue TpHTOHOMETPHYECKHX ypaBHEHU 1
98 Penrenue TpuroHOMeTpUteCKEX YpaBHEeHHI 1
99 Pelienne TpUroHOMETPHUYECKHX YpaBHEHMI 1
100 Pemenue T’pPII‘OHOMGTpﬁ"—IGCKPIX YpaBHEHHUH 1
101 Kontpombuas pabora: « TpuroHOMeTpHuecKue BHIPAKEHHS 1 1
TPUTOHOMETPHIESCKHE YPABHEHH»
102 I[locnenoBatensHOCTH, CrIOCOOHT 3aKauus 1
nocneoBarensHocTeid. Meton mareMaTwgeckoii HHAYKIAA
103 | MoHOTOHHBIE ¥ OTpaHMYEHHEIE HOCIEI0BATENLHOCTH. 1
Hctopus aHamm3a 6eCKOREYHO MaTBIX
104 ApudMerHdaeckas Iporpeccrs 1
105 ['eomeTpuyeckas nporpeccas 1
106 | beckoneyno yosmaromas TeOMETPUYECKast IPOrpeccus
107. | QyMMa ﬁecgogefn;o y_G.BI_B_E}IOIJI;.eI? reOMe;*pnquKQ_L_“i o 1
IIPOTPECCHH ) ’ ' _
108 Jlunelinplit B SkCHOHEHIEATBHELT poct. Yuco e. dopmyna 1
CJIOJKHBIX TIPOLUEHTOB
109 JIMHEHHBIA 1 SKCHOHEHUMANbHEIE pocT. Yuco e. Dopmyaa 1




Hcnonniosanue Iporpeccud Ol PCIICHUS PCATBHBIX 3adad

«YpaBHEHHs»

110 , 1
NIPUKIAJHOTO XapaKTepa

111 Konrponsnas pabora: «IlocneoBaTebHOCTH H IIPOTPECCHI) 1

112 HenpepuiBable GYHKIMY B MX CBOHCTBA 1

113 Touka pa3peiBa. ACHMITOTH rpadukoB GYHKIIHI 1

114 | CeoiicTBa pyHKIHI HEIPEPEIBHEIX HA OTPE3KE 1

115 CroiicTsa pyHKIHiA HENpPEPhIBHBIX HA OTPE3KE 1

116 MeTon MHTEPBAIOB JUIs peINCHMS HEPaBEHCTB 1

117 Meroa HHTEPBAIOB JUISL pEHICHMS HEPABEHCTB 1

118 MeTon MHTePBAIIOB JUIS penNIeHMs HEPABSHCTB _ 1

19 [Tpumerenne CBOHCTB HeMPEPHIBHEIX () VHKITHH /Ui pelueHus ;
3ajay _

120 ITprmeHeHIe CBOMCTB HeNPEPHIBHEIX (YHKIHIA [T PEIICHUS 1

| 3amaq .

121 Ilepras u BTOpas IpOU3BOAHEIC HYHKIIH 1

122 | OnpeneneHue, reOMETPHUSCKHM CMEICT IPON3BOHOMN 1

123 . | Onpenenenne, puspgecKnil CMEBICH IIPOH3BOAHOM 1

124 YpaBHeHHE KacaTelbHON K rpaduky GyHKUMH 1

125 YpaBHCHHE KacaTelbHOM K rpadky GOyHKIMH 1

126 IIponzBosHbIe MeMEHTAPHBIX GYHKIH 1

127 | ITpou3BOAHEIE 3leMEHTAPHEIX (DYHKIH 1

128 | ITpouzroaHas cyMMBL, IPOH3REAECHHUS, YACTHOTO U 1

) KOMITO3UIINH (PYHKIMI ,

129 IIponsBosEas CyMMBI, IIPOU3BEACHHUS, YACTHOTO U 1
KOMIO3KUIUA (yHKITHIA

130 IIponsBoaHas CyMME], IPOU3BEIEHHS, 9aCTHOTO B 1
KOMITO3HITAH (hyHKIIMIHA '

131 | Konrponbras padora: <<HDOHSBOI[HaH» | 1

132 IToropenue, 0bobmeHke, CHOTEMATA3AINS SHAHMI: 1




133 [Torropenne, 0600IEH e, CHCTEMATHANUS SHAHMIA:

«DYHKITHH» 1
' 134 Hroropas xoHTpOIBHAs paboTa 1 1
135 | Utoropas koHTpoONbHas paGoTa 1 1
136 [ToTopenue, 0600mEHNE, CHCTEMATH3ANMS 3HAHMIL 1
OBIIEE KOJUYECTBO YACOB IO ITIPOTPAMME 136 10 0
11 KJIACC
KoanuecTro yacon DIIeKTPOHHBIE
]3:-; Tema ypoka Beero Konrpoanusie | [IpakTuueckue oﬁp:;(ll:g:':;z{me
. . paboim . pabernt pecypent
1 _HpnmeHeHIer TIPOU3BOJHOM K HCCIICIOBAHUIO (GYHKITHA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMEI
9 IIpuMeHenme IPOU3BOIHOMN K HCCIEIOBAHMIO QYHKIHHA Ha 1
_| MOHOTOHHOCTB ¥ 9KCTPEMYMBI
3 | IIpuMeneHre MPON3BOIHOR X HCCIENOBAHMIO (PYHKIMH HA 1
MOHOTOHHOCTD ¥ 9KCTPEMYMEL v
4 IprmMereHre IPOUIBOIHOM K HCCIIEHOBARMIO (GYHKIMI Ha 1
MOHOTOHHOCTb H SKCTPEMYMEL
5 ITpuMeHeHne TPOA3ROIHOM K HCCIIEOBAHKIO (YHKIMIT Ha 1
MOHOTOHHOCTb W 3KCTPEMYMET
6 [puvenenne MPOM3BOIHON K UCCIENOBAHKIO (YHKITHH Ha 1
MOHOTOHHOCTB M BKCTPEMYMEL
| 7 Haxoxmenue HauGONBINEro H HAMMEHBIIETO 3HAYCHAS 1
| HEIPEPHIBHOM QYHKIMH HA OTPE3KE v
g Haxoxnenne HanGonbmero 1 HaMMEHBIIETO 3HAYCHAL i
_| HEIPEpEIBHOHM (YHKUMM HA OTpE3Ke
9 HaxosxneHue HanboNbIIero 1 HaUMENLIIEro 3HAYCHUST 1
| HENPepLIBHOK GYHKIMA Ha OTpe3Ke
10 HaxoxeHve HauGONBIIEro i HAMMEHEIIEr0 3HATCHHS {

HenpepbIBHOH AN HA OTpe3Ke
. Tp




Haxoxnenue HanOoJIbIIero ¥ HAaHMEHBIIET0 3HAYCHUS

1 HepephIBHOHM QYHKINN HA OTpE3Ke

12 Haxoxnenne HanGOMbIIero ¥ HAaMMEHBINErO 3HAYCHUA
HENPEPHIBHOM (PYHKINK Ha OTPE3KE

13 TTpuMenenne TIPOU3IBOTHOM I HAXOXKJICHUS Hamiquero
penieHds B IPUKIAHBIX 3a/1a4ax : ~

14 TIpumeHeHUE TPOU3BOTHONR U HAXOXKICHUS. Hamlquero
pelleHvs B IPUKITAAHBIX 3a1a9aX

15 [TpuMeHEHHE IPOU3BOIHON IS OIpeICICHUs CKOPOCTH K
YCKOpEHHs TIpoliecca, 3a1agHoro GopMymoil mim rpadukom

16 IIpuMeHenue TpOU3BOIHOMN A7 oupeneneﬂm CKOPOCTH K

: yeKopeHE HpoHecea; Safannoro-hopMy ol Hiar FpadiHoM
17 Komnosuwmsa GyHxmumit
18 Komrozumus ¢ynxnmit
19 Kommoznnus Gyaxumi _ _

20 I'eomeTprueckue o0pa3sl ypaBHeHHH Ha KOOPAHHATHOM
IJIOCKOCTH v

21 ["eomeTpuacckue 06pa3bl ypaBHEHHH Ha KOOPJAHHATHOM
TJIOCKOCTH

2 KOHTpOJ'IBHaiI pabora: «MccenenoBanue GpyHKIUH ¢ TOMOIIBIO

| IpoHU3BOHONY
23 IepBooOpaszHas, OCHOBHOE CBOKCTBO EPBOOOPA3HEBIX
24 [IepBooOpasHble sneMenTapHbEIX Gynkiuii. [Ipasuia
| HaXO0XIeHHs: IEPBOOOPa3HBIX

95 TTeprooGpa3Kble SIeMEHTapHBIX PYBKIAH. l'IpaBmIa
HAXOXJICHHS NepBOOOPa3HBIX

26 Wnrerpan. I'eoMeTpHIECKAN CMBICT HHTCTpaNa

27 Briuncnenne onpeieIEHHOro MHTErpala 1o popMyse

| HrtoTona-JleiOnuna
| 28 Brrunciierue onpeaenéHHoro HHTErpaia no gopmyne

Hrrorona-Jletibuuia




HpI’IMeHGHKG HHTEIrpajia Al HaXOXKICHHsL IroLanei

29 1
TIOCKUX GUryp

30 [IprMenenne HHTErPAIA IS HAXOXIECHUAS 00BEMOB 1
reOMETPUICCKUX TEI

31 [Mpumeps! pemenuii uddepeHuaIbHbIX YpaBHEHHN 1

32 [Ipumeps! pernennii nudbepeHITHATBHBIX YPaBHCHIH 1

13 MaremaTrHyeckoe MOJAENNPOBAHUE PEATEHBIX IPOLIECCOB C 1
TOMOIIBIO (B dhepeHINATBHBIX YPABHEHH M

34 KonTponsnas pabota: «lleproobpaznas u uETIETpaI» 1

35 Tpuroromerpraeckue GyHKIMH, X CBOMCTBA U rpaduku 1

36 | TpuroHomerpudeckne GYHKIIWH, AX CBOMCTBA ¥ IpadHKH 1

37 TpurosoMeTpaIecKue dbyHKIHH, BX cBoifcTRa U rpaduKH 1

38 Tpuronomerpudeckue QyHKIwH, NX CBOHCTBA U rpaduky 1

39 TpuroroMeTpuueckue GPyHKINH, X CBOWCTBA U Tpadukn 1

| 40 O160p KOpHEH TPHTOHOMETPHIECKIX YpaBHEHMI ¢ OMOIIBIO 1

TPUTOHOMETPUUECKOH OKPYIKHOCTH

41 Ot6op xopHei TPHTOHOMETPHHECIKHX ypaBHEHHH ¢ IOMOINEIO 1
TPHIOHOMETPHYECKOH OKPYKHOCTH A

42 O160p xopHEH TPHIOHOMCTPHIECKHAX YpaBHEHUH € ITIOMOINBIO 1

j TPUTOHOMETPHYCCKOH OKPYKHOCTH

43 O100p KopHEH TPUTOHOMETPHIECKIX YPaBHEHHH ¢ TTOMOMIBIO 1
TPUTOHOMETPHICCKOH OKPYKHOCTH

44 Pernenue TPUroHOMETPHYCCKAX HEPABCHCTR 1

45 PelneHne TpHrOHOMETPHIECKHX HEPABCHCTB 1

46 | Pemienwe TPUIOHOMETPHYSCKHX HEPABSHCTB 1

. 47 ... | Pemenue TPUrOHOMETPHYECKHX HEPABEHCTB - IR s

48 Kontponbhas pabora: «I'paduku TpHrOHOMETPHIECKHX 1
¢dyuxmuii. TpHroHOMEeTpHYECKAE HEPABSHCTBAY

49 OcHOBHBIE METO/IEI PENIEHHS [TOKA3aTENbHBIX HEPABEHCTB 1

50 OcCHOBHBIE METOJB! PEICHHUS I0KA3aTeNIbHbIX HEPABCHCTB 1




51 OcHOBHEIE METOIBL PEINEHHS ITOKA3ATEIbHBIX HEPABEHCTB 1

52 OcHOBHEIC METO/IBI PEIICHHAS TTOKA3ATENBHBIX HEPAaBEHCTB 1

53 OcHoBHEBIE METOAB! peINeHNd JTOTapH(MIIEcKUX HEPaBEHCTB 1

54 OCHOBHBIE METOJIEI PEINCHMS JIOTapH(MIUECKHX HEPABSHCTR 1

55 OCHOBHEBIE METOBI pellleHHs JOTapipMUTecKiX HEPABCHCTR 1

56 OCHOBHBIE METO/IBI PENICHUS! JIOTAPHPMIECKIX HEPABEHCTE 1

57 OCHOBHEIE METO[BI PEIICHHS HPpPANHOHAILHEIX HEPABCHCTR 1

58 OcHOBHBIE METOIBI PEIICHAS HPPAIMOHATHHBIX HEPABCHCTB 1

59 OCHOBHEIE METOIBI PEIEHUS] UPPAIHOHALHELK. HEPABSHCTB 1

60 OCHOBHBIEC METOABI PELICHNS HPPALMOHANLHEIX HEPABEHCTB 1

61 I" 'pafl)wxecime METOABI PEINICHU S UPPAHAOHATEHEIX !
ypaBHEHUH

62 I“pa(bnqecime METObI PEINECHUS UPPAIMOHATBHBIX 1

v yYpaBHEHUIH - v

63 I"padrueckue METOIBI peIeHNs MOKa3aTebHbIX YPaBHEHU M

64 - I'padmueckue METO/(BI peIISHNS IOKA3ATEIbHBIX HEPABEHCTB 1

65 I’pa(buqec‘l'me METOIB! peIeHHS JTorapAGMIiecKinx 1
YpaBHEHHI

66 I'padmaeckue METOLBI PEIIEHHS JTOTaApHHMIHECKIX 1
HEPaBEHCTB

67 ['patudeckue METONRI pereHns JOrapu(pMIIecKHX 1

| HEpaBEHCTB v
68 | Tpadmaeckne METOEI peTIEHUS TOKA3ATEIBHEIX U 1
 norapaMIAIECKHX ypaBHEHHH - v
69 I'padraeckne METONBI PENICHAS NOKA3aTEILHBIX U 1
, JiorapuEGMUIeCKUX ypaBHEHIH

70 I"padugecKkre METOB] PEIIERNS [IOKA3ATEIBHEIX 1 1
JorapupMUYecKAX HEPABSHCTB

71 | I'padirueckuie METOIBI peIIeHNs TOKA3ATEIBHBIX U 1

norapu(MUIECKIX HEPABSHCTB




KontponsHas pabora: «/ppanuonaisHere, T0Ka3aTeIbHEIE |

IO MOAYIIO

72 | JJorapudMIYCCKIie HEpABEHCTBA» I
73 Kommuiekcubie uncna. Anrebpandeckast u 1
TPUTOHOMETpHUYEcKas (JOPMBI 3aIMCH KOMIIEKCHOTO YHCIIa
74 Kommnexcusle uncna. Anrebpandeckas u 1
TPUTOHOMETpHUYecKas (HOPMBI 3aIHCH KOMIIIEKCHOTO Ypcia

75 ApudnmeTHuecKue onepanuy ¢ KOMIUICKCHBIMU YHCIaMHI 1
76 ApudnmeTnyeckue oOnepanuy ¢ KOMIDIEKCHBIMH UMCITAMHA 1
77 Hsobpaxkenne KOMIIIEKCHBIX 9UCEN HA KOOPIMHATHOM 1
IIIOCKOCTH _
78 N3obpaxende KOMILIEKCHBIX IUCEN Ha KOOPHMHATHOM 1
TUIOCKOCTH
79 ®opmyna Myaspa. Kopuu n-oii CTETIEHH B3 KOMILTIEKCHOTO 1
gncna v N
30 ®opmyna Myaspa. Kopru n-off creneHu u3 KOMIJIEKCHOTO 1
gucna v
81 Ilpumenenre KOMITIEKCHBIX YHCEI JUIS PEIICHHS PU3MIECKIX 1
U T€OMETPHYCCKUX 33]1a4
82 Kontponbaas pabora: «KoMIuiekcHEIE 9UCTa 1
83 HarypansHble u nensie gucia 1
84 | Harypanbasie 1 measle gucia 1
85 [IpuMenenue MPU3HAKOB AEITUMOCTH HENBIX YHCETT 1
86 [IprMeHeHNE IPU3HAKOB JETHUMOCTH LEJIBIX YUCET 1
87 [Ipamenenre Npu3HAKOB AEMAMOCTH IensX yucen: HOJ u 1
v HOK ,
g8 ... | [IpmMencnne npeswaxop gemmvoota e wicer: HOMlm | -
HOK
89 IIpuMeHeHNE IPH3HAKOB JCTUMOCTH LEIIBIX YHCEN: OCTATKH 1
v 1O MOJYJIIO
90 IIpuMeHEHNE IPU3HAKOB JEMAMOCTH II€JIbIX YUCEI: OCTATKH 1




91 | IIpumeneHre IPH3HAKOB ASIMMOCTH IENEIX YHCEN: allTOPHTM
EBKiya s penieHus 3a1a4 B HEeNbIX 9HciIax

92 KonTponsnas pabota: «Teoprs OensX Yucen

93 CucreMa M COBOKYIIHOCTH YpaBHeRMH. PaBHOCHITBHEIE
CHCTEMBI B CHCTEMBI-CIICCTBHS

o4 Cuctema H COBOKYITHOCTD YpaBHeHu . PaBHOCKHIIEHEIE
» CHCTEMBI B CHCTEMBI-CIIEICTRHS
95 OCHOBHEIE METO/IBI PEIIEHNS CHCTEM K COBOKYIIHOCTEH
paIMOHATBHBIX YPABHEHMH
96 OcCHOBHBIE METOIBI PEIICHUS CHCTEM ¥ COBOKYIIHOCTEH

HWPPAlMOHATHHEIX YpaBHEHUM

97 OcHOBHBIC MCTOAB! PEHICHIS CHCTEM I COBOKYTTHOCTEH
- IIOKAa3aTeNbHLIX YPABHEHMH

98 OcHOBHBIE METOIBI PEIIEHNS CUCTEM H COBOKYIIHOCTEH
[TOKa3aTeNbHBIX YPaBHEHUH

99 OcCHOBHBIE METO/IBI PSIIEHHs! CHCTEM H COBOKYITHOCTEH
JTOTapHPMUYECKUX YpaBHEHAN

100 OcCHOBHBIC METOJIBI PEIIEHHs CHCTEM H COBOKYITHOCTEMN
norapa)MHYSCKAX ypaBHEHAH

IIpnMeHeHne CACTEM K PEIIEHAI0 MAaTEMAaTHIECKUX 33124 1
101 3a1a4 U3 pa3NINgYHbIX 00NacTeil Hayku B pealbHOM KI3HHY,
UHTEpIpETAUs HONYISHHBIX Pe3yIhbTaTOB

IIprMeHeHnE CHCTEM K PEINSHAIO MATEMaTHYECKHX 3a/1a4
102 | 3ana4 m3 paznuaHbIX 00IacTell HAYKY U pealbHON XKU3HY,
HHTEPIPETALNS HONYICHHBIX PE3YIbTaTOB

IIprMeHEHNE HEPAaBEHCTB K PENICHHIO MaTEMaTHIECKUX 3a0a4
103 ¥ 337124 M3 pasiuyHbIx 00JacTell HayKd H PeaIbHOM MKH3HH,
MHTEPIpeTalys NONYYECHHBIX Pe3yIbTaTOB

Kontponenas pabora: «CucTeMbl paliOHATBHBIX,
104 | uppanuoOHaNBHBIX IOKA3ATENBHEIX U TOTapuGMUIECKIX
YpaBHEHHI»

105 PanuoHaipHBe ypaBHEHHSA ¢ TApAMETPAMH




106

PaunonanpHble HEpaBeHCTBA C IIapaMeTpaMu

1
107 | PanmonanbHBIe CHCTEMBI ¢ apaMeTpaMu 1
108 VppanuonansHEIe ypaBHEHHS, HEPABEHCTRA C MapaMeTpaMu 1
109 VppanuoHabHEE CHCTEMBI ¢ TAPAMETPAMM 1
110 ITokazaTenbHbIC ypaBHCHHS, HEPABEHCTRA C IIAPAMETPAMHU 1
111 | ITokasaTelpHbIe CHCTEMBI C IAPAMETPAME |
112 JlorapudmMuyeckre ypaBHeHHS, HEPABEHCTBA C TApaMETPaMu 1
113 JlorapudmMuyecKHe CHCTEMEI C TapaMeTpaMu 1
114 TpHrOHOMETPHYECKUE YPABHEHHUS C apaMeTpaMu 1
115 TpUroHOMETpHYECKHE HEPABEHCTBA € IApaMETPaMH 1
H6 TprrogoMeTprraecKre CHCTEMEL C TIapaMeTpamy 1
117 TTocTpocuune u BCCIE/IOBAHME MATEMATHIECKHX Mozenei 1
PEATIBHBIX CUTYAIUI ¢ IOMOINBIO YPABHEHHE ¢ TapaMeTpaMu
IocTpoenue u uccne0BaHRe MATEMATHYECKHX MOZeei
118 | peanbHEIX CHTyalHii C TIOMOIIBIO CHCTEM YPABHCHMIMA ¢ 1
[IapaMeTpaMu
IlocTpoenue 1 HecnemOBaHNE MATEMATHYESCKUX MOIENIEH
119 | peansHBIX CHTYyarui ¢ OMOINBEO CHCTEM YPABHEHHUIA ¢ 1
napamMeTpaMu
120 | KonTponsHas pabora: «3aga4s ¢ mapamMeTpamMm 1
121 IToBTopenue, oGobmIeHNE, CHCTEMATH3AIM 3HAHUH: 1
«YpaBHeHU»
122 IloBroperne, 0bob1IeHYE, CHCTEMATH3AIMS 3HAHMM: 1
«Y paBHCHHUA» :
123 | [ToBTOpPEHHE, 0OCOIIEHNE, CHCTEMATH3AIHS 3HAHMI: 1
Lo «YpapHeHnsa. CHCTEME ypaBHCHAMN» e . o
124 HOBTopéHHe, 0000Ienye, cacTeMaTu3anus 3HAHMIH: 1
«HepapeHcTBay
125 HOBTopeHHe, o6001enne, cucTeMaTU3alus 3HAHMIA 1
‘ | «HepaBernctBay
126 ITorTOperne, 0600IMeHAE, CHCTEMATH3AIA 3HAHMI: 1




«HepaseHncTBay

[ToBTOpEeHHE, 0600IMEHNE, CACTEMATH3AINS 3HAHWIL:

127 . 1
«IIpousBoyHas u €& npuMEHEHHE»
128 [ToBTOpeHEE, 0600INEHRE, CHCTEMATH3AIMS 3HAHMUI: 1
«IIponsBoHas u €& npuMeHenne»
1129 IToBTOpenune, 0600meHne, CHCTEMATH3AIIST 3HAHMIA:
«IIponsBonHas u €€ mpUMeHeHHE»
130 [MoBTOopenue, 0600IMEeHNe, CHCTEMATHRAMS 3HAHMI: 1
«JMHTerpan u ero upuMeHeHue»
131 l1oBTOpenue, 0G00mEnne, CHCTEMATH3 AN 3HAHNUHA: 1
« DyHKIIIY
137 Horropenue, 0G00HICIING, CUCTEMATHIAIIS SHAIH 1
« DYHKITHH » _
133 IlorTOperne, 06oGimenue, cnﬁema’maaum 3HAHUI: 1
«PyHKIHUAY
134 | Hrorosas koHTpoNbHAs paboTa 1 1
135 HTorosas xoHTpoJBHAS paboTa 1 1
136 IloBTOperune, 06o0mEenHe, CHCTEMATH3AINS SHAHMHA 1
OBHIEE KOJHYECTBO YACOB I1O TIPOTPAMME 136 10




VII. YYEBHO-METOJRYECKOE OGECIIEYEHHE OFPA3OBATEJBHOTO
NPONECCA

7.1. OBABATENBRHBIE YYEGHBIE MATEPHAJILL ST YUEHHKA

1. Marematuka. Are6pa H Hayalia MATEMaTHUCCKOro anammsa, 10 Kmace/ Mepansax
AT, Homuposckwit [IA., [Toakos B.M.; mox pepaxumeii [Mogomckoro B.E., O6mecteo ¢
OrpaHIeHnOH OTBETCTRCHHOCTEIO Manaremsexuit nchtp «BEHTAHA-TPA®Y; AkiposepHOe
obmecTBo «M3marenserso «ITpocsemenuey;

2. Marematuka. Anrebpa H Hadama MaTeMaTyeckoro amammsa, 11 kmace/ Mepansik
AT, Hommposckait JI.A., TTomtkos B.M.; mon penaxmmeit Hoaonsckoro B.E., O6wmecreo ¢
OrpaHIICIHON OTBETCTREHHOCTHIO Msaarenscxuit nientp «BEHTAHA-TPA®Y; AxumonepHoe
obuectBo «H3garemscreo «[Tpoceemenney.

7.2. METOTUYECKHE MATEPHAJIBL JUISL YUATENSA

1. Marematuxa. Anre0pa B Ha9ana MaTeMaTMdecKoro amamma, 10 kmacc/ Mep3snak
AT., Homupogckuit .A., [Toxaxos B.M.; mox penaxmmeii [Tonosbexoro B.E., O6wectro ¢
OTpaHMeHHON OTBETCTRCHHOCTEEC M3aaTensoruit neurp «BEHTAHA-TPA®Y; AxBHOHEPHOS
obmectpo «HManaremscrso «[Ipocsemenue;

REESE S

2. MaremaTtuka. AfreCpa U Hagana MaTEMAaTHIECKOrQ ) adanmza, 11 xmace/ Mepamsx
AT., Homuporcxuit JLA., [onskos B.M.; mog peaxupeit TToaomsckoro B.E., Obntectro ¢
OTPAHMICHHOI oTRETCTBEHNIOCTEIO M3 narensckuit nentp «BEHTAHA-TPA®Y; Axmonepaoe
obmectro «Manarenscrso «[Ipocsemenues,

3. Maremarnka: anre0pa i Hagala MATEMATHICCKOrO aHANM3a, YTIy6 TS LI YpOBEHE:
10 xmace: merommaeckoe nocodre / E.B.Bymko, A.l.Mepamax, B.5.Ilomoncku, M.C SAxup. —
M.: Benrana-T'pad, 2020. - 92 c.: wr. - (PoccHitckmit yaeGHmK).

7.3. QUOPOBLIE OBPA3OBATEJBHLIE PECYPCHI ¥ PECYPCHI CETH
HHTEPHET

1. https://ipi.ra — Caitr denepamHOro HECTHTYTA TIGAATOTHYECKHX H3MEpeHUit;

2. http://fipi.ru/content/otkrytyy-bank-~zadaniy-ege— OTxprrThiii Gamk 3anaswii E['D;

3. https://www_problems,ru — Hureprer-npoext «3azammy,

4. ‘https://resh.edu.ru — Poccuiickas anexrpossas MK,

5. http://school-collection.edu.rw/~ Enimias komiekuus madpoBEX 06pasOBATENEHETX
PECYDPCOB.
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C=RU, O="BOY "™
UyBalLLCKVI KageTCKui
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KoueTtoBa™", CN=XykoB
Hukonawn Anekceesuy,

E=cheb_kadetzo08@maif-ru
1 NOATBEPXKAa 3TOT
OOKYMEHT cBoeW
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