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NOSACHUTEJIbHAS 3AITUCKA

YueGubiit kype «Anrefpa u Hauana MaTeMaTHUECKOr0 AHAIN3A» SIBIACTCS
OMHHM W3 Haubosiee 3HAYMMBIX B nporpamme cpeHero obuiero obpa3soBaHus,
MOCKOJIBKY, € O/HO CTOpOHBI, OH O6ecneunBaeT MHCTPYMEHTAIbHYIO 0asy Ui
U3YUCHHS BCEX CCTECTBEHHO-HAYYHBIX KyPCOB, @ C APYroil CTOPOHBI, (HOPMHPYET
JIOTHYECKOE M abCTpaKTHOE MbILIEHHE 00yYaIOUKMXCs Ha YPOBHE, HEOOX0AMMOM
Ul OCBOCHHMS MH(OPMATHKH, 00LIECTBO3HAHMS, HCTOPHH, CIIOBECHOCTH M JIPYTHX
AMCLHUIIMH. B pamkax pauHoro yweGHoro kypca oOyualoiuecs OB/ajieBaioT
YHHUBEPCAIBHBIM  S3bIKOM COBPEMEHHOIl Hayku, Kotopas (OopMyjIupyeT CBOHM
AOCTHKCHUS B MATEMATHYECKOI opme.

YueGublii Kype anreGpbi M Hauan MaTEMAaTHYECKOro aHaiu3a 3aKiajbiBACT
OCHOBY Ul YCHEIIHOrO OBJAACHUS 3aKOHaMM (U3MKH, XHUMHH, OMOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHICHIMii Pa3BUTHS JKOHOMUKH M OGLIECTBEHHOH JKH3HH,
TO3BOJISICT OPHEHTHPOBATHCS B COBPEMEHHBIX LM(PPOBBIX H KOMIBIOTCPHBIX
TEXHOJIOTHSIX, YBEPEHHO WCIONB30BATh MX VIS AabHEHIIEro 00pa3soBaHus U B
TIOBCEHEBHOM XU3HK. B TO e Bpems oBJajieHue abCTPAKTHBIMM U JIOTHIECKH
CTPOrMMH KOHCTPYKLUMSMHM anreOpbl M MaTeMaTHYEeCKOro aHaiusa pasBUBACT
YMEHHE HAXONUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTB, J0Ka3bIBAThH
YTBEPXK/ICHHUS C TOMOLIBIO MHAYKIMH U paccyaaTh A€IyKTUBHO, UCMOJIb30BATh
00001IeHHe M KOHKPETH3alMIo, a0CTparMpoBaHME M AHANOIHIO, (OpPMHpPYET
KPEATMBHOE U KPUTHYECKOE MBILIIICHUE.

B xoze u3yyenus yuebHOro xypca «Anredpa M Havaja MaTreMaTH4ECKOro
aHAIKM3a» 00yyaromuecs MoJy4yaroT HOBBIH ONBIT PEIICHHS NMPUKIAAHBIX 3ajady,
CaMOCTOSITEILHOIO MOCTPOEHHMS MAaTeMaTHYECKMX MOJEJIECH peallbHbIX CHUTyalUi,
MHTEPIpPETAlMd  TMOJYYEHHbIX  PELICHMM,  3HAKOMATCS C  [pUMEpamu
MaTEMaTHYECKMX 3aKOHOMEPHOCTE B TMNpPUPOAE, HAyKE M HCKYCCTBE, C
BBIIAIOLIUMUCS MATEMATHYECKUMHU OTKPBITHUSAMU U HX aBTOPaMHU.

YyeOupiii Kypc 00/a1aeT 3HAUMTEIbHBIM BOCMHUTATENbHBIM MOTEHLHUATIOM,
KOTOpBI peanusyercs Kak uepe3 yueOHbIH Marepuai, CrnocoOCTBYIOMIMMH
(OpMHUPOBAHMIO HAYHYHOTO MHMPOBO33PEHMs, TaK M uepe3 crneluduky yueOHOI
NEATEIbHOCTH, TpeOylomed MNpPOJOKUTENBHON  KOHLEHTPAUMH BHHUMaHMS,
CaMOCTOATENBHOCTH, aKKypaTHOCTM M OTBETCTBEHHOCTH 3@  MOJIy4YEHHBIH
pe3yJibTar.

B ocuHoBe Meroauku oOyueHuss airebpe M HayajaM MaTeMaTHYeCKOro
aHaJIM3a JICKUT ACSATEIbHOCTHBIA MPUHUMI 00yYEHUSL.

B crpykrype yueGHOro kypca «Anrebpa M Hayaja MaTeMaTHYecKOro
aHaIM3a» BBIIEJICHBI CIEAYIONIUE CO/IEPKATENbHO-METOIMYECKHE uHuu: «Yucna
M BhIYHCIIEHUS, «DyHKUMY U rpaduku», «YpaBHEHHs U HepaBeHCTBay, «Hayana
mMateMaTuyeckoro avanusa», «MHoxecTBa ¥ JlorMKa». Bce OCHOBHbIE




COICPAATEILHO-METOMYECKH
00yyenusa Ha yposHe cpcnuccron:g:lucr: wﬂ h npmmﬂxeuun s
JApYr Jpyra ¥ MOCTENEHHO HACBIAACH HO g e i
BbIMH Temamy W pazaciamu. Jlanxsih
y4cOHbIli  Kypc ABIAECTCA MHTCTPATUBHBIM, IOCKOILKY OOLEAMHAECT B Cebe
CONICPKAHNE HECKOJILKMX MaTe!
mnrg:‘omcrpuu, Ma'rcmarruq:i’::;a::::: xT S
, TCOPUA MHOKECTB, MATEMATHYECKAA
noruka u apyrue. Ilo mepe T1oro kak obyuawoumecs osnagepaior BeZ Gonee
IIMPOKMM MATEMATUYECKUM alNapaToM, ¥ HUX N0CIeA0BaTeNbHO GOPMHUPYETCA H
COBEPIICHCTBYETCA YMEHME CTPOMTh MATEMATHYECKYI0 MOJETb pealbHOH
CUTYALIHH, NIPUMEHATD 3HAHUA, NOTYYEHHbIE NIPH U3YYEHHH YH4EOHOTO Kypea, LA
pelieHns CaMOCTOATENBLHO CHOPMYIMPOBAHHON MATEMATHYECKOH 321214, 3 3aTEM
HHTEPIPETHPOBATH CBOH OTBET.

CojiepAatenbHO-METOANYECKas THHNA «YHucaa ¥ BBIYMCICHHA» 3ABEPIIACT
(opmupoBaHHUE HABBIKOB HCIIO/IB30BaHHSA ACHCTBHTEIBHBIX YHCEN, KOTOPOS osL10
HA4YaTo HA YPOBHE OCHOBHOrO obero obpasosanusd. Ha ypoBHE CpEAHETO obuwero
00pa3zoBaHuA ocoboe BHMManue yjensercds (OpMHpOBaHHIO  HABBIKOB
paLMOHATBHBIX BBIYMCICHHH, BKIIOYAIOLIAX B cebA HCMOIb30BaHHE PasIH9HBIX
q;opM 3aMMCH 4YHUC/Ia, YMEHHE JeNarb NPHUKHUIKY, BbINOIHATE npuﬁnuxéuﬂue
BEIYHACIEHNS, OLEHHBATH YHCIIOBbIE BBIPAKEHHA, paboTaTh C MaTeMaTH4eCKHMH
KOHCTAHTAMH. 3HAKOMBIE O00Y4alOUWIMMCA MHOKECTBA HATYPATHHBIX, HeabiX,
palHOHATBHBIX  H JIeHCTBUTENBHBIX ~ YHMCEN  JAOMOJHAKTCA ~ MHOKECTBOM
KOMILTEKCHBIX 4Wcel. B KakaoM H3 ITHX MHOKCCTB paccMaTpHBaKOTCA
CBOJCTBEHHBIE €My CreUM(HYecKHe 3a1a49M H ONCpalHH: AeleHHe Haleno,
He OCTaTKaMH Ha MHOKECTBE LEJIbIX 4YHCEI, ocobble CBOWCTBA

dmeTHdecKHe ONepalny, a TakKe
BIX YHCEI.

ornepupoBaH
pALHOHATBHBIX M HPPAUMOHATBHBIX YHCE], apH
HHe KOPHA HATYpaIbHOH CTENEHM Ha MHOKECTBE KOMILICKCH

4 MOCIEIOBATENPHOMY DACIIMPEHHIO Kpyra HCTOIB3YEMBIX HHCEI H
3HAKOMCTBY C BO3MOKHOCTAMH HX NMPAMCHEHHSA JULA peleHHs PasTHYHBIX 33124
dopmupyeTcs Npe/ICTaBICHHE O eJIMHCTBE MaTEMaTHKH KaK Haykd H e€ poiH B
MOCTpOEHUH MOJIENCH pEaIbHOro MHpa, LIMPOKO HCIIONB3YIOTCS 0000IICHAE H

U3BJIEYE
bnarozap

KOHKpETH3allus.
JIukna «YpaBHeHWs ¥ HEPABEHCTBA» PEATH3yETCs Ha NPOTSKEHHH BCErO

o0yuenus Ha YPOBHE CPEIHErO obuiero 06pa3oBaHus, MOCKOIBKY B KaXIOM
pasnene [IporpamMmbi MpeiyCMOTPEHO pelieHHe COOTBETCTBYIOUIMX 3alat. B
pesynprate 00ydaloLMecs —OBJIAJCBAIOT pasiMYHbBIMM  METOJaMH  PCIICHHA
PAaUMOHATBHBIX, HMpPPALMOHATIBHBIX, [10Ka3aTenbHbIX, JOrapuQMUYECKHX H
TPUrOHOMETPUYECKMX YPaBHEHUH, HEPABEHCTB H cHCTEM, a TaKxke 3anady,
cozepkamux napamerpbl. IlomydeHHbie yMEHHs UIMPOKO HCTIONB3YIOTCA [PH
uccnen0BaHuu (yHKUMHA C MOMOLIBIO POM3BO/IHOM, NMPH PCIICHHH NPHKIAAHBIX

||



3ajad M 3aa4 Ha HAXOXCACHME HAWOOJILIINX M HAUMEHBIIMX 3HAYEHHH (yHKINHU
Jlannast co;lepmaTe'J.leaﬂ JIMHUS BKITIOYAET B cebs Takke q)opMMpoaaHne);fmeuuﬁ
BBIMTOJHATE  pacu€Tel N0 Qopmysnam, npeobpazoBaHusi  palMOHANBLHBIX
MPPALMOHAIBHBIX M TPUTOHOMETPHYECKUX BBIPAXKEHMi, a TaKKe Bupameuuﬁ:
;(:_Irzg)::nu;"x ;;zziigﬂ:T “0';13;"1’:2:;; eEHaFOIIaPﬂ H3Y4eHHI0 anreGpanyeckoro
abCTPAKTHOrO MbIIUICHUST 00ydalomuxcs q)PaBBHTMe R
i , (opmupyIOTCS HaBBIKK J€yKTHBHBIX
it o ey
1€ paBeHCTB M HepaBeHCTB. Anrebpa
npeiaraet  dPQEKTHBHbIC HMHCTPYMEHTbI JUIS PEUIEHHs MPAKTHYECKUX M
€CTECTBEHHO-HAYYHBIX 33714, HarjIsJHO JAEMOHCTPHPYET CBOM BO3MOXHOCTH KaK
3bIKA HAYKH.

CozepxarenbHo-MeToauueckas JuHus «DyHKUMH M rpa@uKm»  TECHO
[eperieTaeTess ¢ APYTMMH JIHHHSMU y4eOHOro Kypca, MOCKOJIbKY B KakKOM-TO
CMbICJIE 331aET MOCIEA0BATENLHOCTh U3yYeHus: MaTepuana. M3y4enue CTENEeHHOM,
[OKA3aTebHOM, TOrapudMHUUECKOil H TPUTOHOMETPHYECKUX QyHKIHH, HX CBOWCTB
1 TpaMKOB, UCTIOJIb30BaHUE (QYHKLUMHA JUIsl pElIEHUs 3a1a4 U3 JIpyrux y4eOHBIX
MPEIMETOB U PEAJIbHOMH JKU3HH TECHO CBS3AHO KaK C MaTeMaTHYECKUM aHaIU30M,
TaKk U C PELICHUEM YPAaBHEHUH W HEPaBCHCTB. I[Ipu sTOM OoOJbIIOEC BHUMAHHE
yzaensiercs (pOpMHPOBAHUIO yMEHHS BBIPAXKATH dopMyamMi 3aBUCHMOCTH MEXCLY
pa3TMYHBIMH BEITHYHHAMH, HCCIICN0BATH noydyeHHsle (QYHKUUH, CTPOMTH HX
rpauxu. Marepuai 5TO# COJIEPKATENBHON JUHAM HALE/ICH HA PA3BUTHE yMEHUH
¥ HABBIKOB, MO3BOJIIOIMX BBIP@XaTh 3aBHCHMOCTH MEXIy BEIMYMHAMH B
pasnu4HOi (opme: AHATATHYECKOH, rpadhuuecKoil 1 CIOBECHOH. Ero u3y4yeHue
CII0COBCTBYET ~ Pa3BUTHIO  AJITOPUTMHIECKOTO MBIIUIEHHS, CIIOCOOHOCTH K
0GOBILIEHHIO ¥ KOHKPETH3ALNHU, HCTIONb30BAHHIO AHAJIOT .

ConepskarteiibHas JTHHUA «Hayaya MaTreMaTHYECKOTO aHaiu3a» I03BOJIACT
CyIIECTBEHHO paciIMpUTE KpYT Kak MATEMaTHUYECKUX, TaK U MPUKIAJHBIX 3a1a4,
JOCTYIHBIX 00y4JalomuMes, TaK KaKk y HUX TOSBJSETCS BO3MOXKHOCTH CTPOHUTH
rpaduky  CJIOXKHBIX dyHKuUHi, ONpEAENITh HX HauOoNpIIMEe W HAUMEHBIIUC
3HaYEHUs, BBIYUCIIATH IUIOIIAIH duryp u 00bEMBI TEN, HAXOMUTH CKOpOCTH H
YCKOpEHHs1 ITIPOLECCOB. JlanHas cozepxkateibHas JIHHUA OTKpHIBAET HOBBIE
BO3MOKHOCTH [TOCTPOEHHSI MaTeMaTHyECKHX MojieNieli  pEeabHBIX CHTyalui,
[03BOJISIET HAXOMMTH HaWjydllee pelIeHHE B NMpUKJIAAHBIX, B TOM HHCIC
COLMATBHO-9KOHOMUYECKHX, 3a/1a4dx. 3HaKOMCTBO C OCHOBAMH MaTEMaTH4ECKOro

aHamM3a crocoOCTBYET Ppa3BUTHIO AOCTPaKTHOIO, (hopMabHO-JIOTHYECKOro 1
MHMpOBAHHMIO YMCHHH pacro3HaBarh TPOSIBIICHHUSI

KPeaTHBHOrO MbIUUICHUS, (Op
rexuuke ¥ Hckyccre. OOydaiomuecs y3HaT O

3aKOHOB MaT€MaTUKUA B HAYKE,




p—

zz?::[:ﬂ()}éc:x ;;zi)(l)g[;ie-nax, MOJY4YEHHBIX B XOJI€ Pa3BUTHA MAaTeMaTHKH Kak
. C;Iéi,p:;i?:n:g;,ﬁim,f::zif;iMHM «Muomecmaun JIOTUKa» BKJIIOYAET B
M MareMaTtuueckoi Jjoruku. Teopernko-
MHOKECTBEHHBIE TPEACTABIIEHUS IIPOHU3BIBAIOT BECh KYPC LIKOJIBHOH MaTEMATHKH
M MpeaaraloT Haubosiee yHUBEPCAIbHbBIA S3bIK, 00BEAMHSIONINI BCE pa3eiibl
MATEMATHKH W €€ TNPWIOKEHUI, OHHM CBA3BIBAIOT pa3HbIC MaTEMaTHYCCKHC
JUCLMIUIMHBL M HMX NPWIOKCHHS B €IHHOE LeIoe. [TooToMy BaXHO JaTh
BO3MOXKHOCTH  00yuaromiemycst TMoHMMaTh TEOPETUKO-MHOIKECTBEHHBIH  A3bIK
COBPEMEHHOI MaTeMaTHKH H MCIIOJIb30BaTh €ro I BbIPKCHH CBOMX MBICIIEH.
ﬂpyvrMM BAKHBIM MPU3HAKOM MATEMAaTHKH Kak HayKd CrlexyeT Mpu3HaTh
CBOIICTBEHHYIO €l CTporocTh O00OCHOBAaHWH W  CIIE/IOBAHHE onpeeaEHHbIM
mpaBuiaM  TOCTPOCHHMS  JI0Ka3aTe/IbCTB. 3HAKOMCTBO  C  DJIEMEHTaMH
MATEeMATHYECKO# JIOTMKH CIIOCOOCTBYET ~PasBHTHIO JIOTMYECKOr0  MBIIICHHSA
00yyalOLIHMXCs, MO3BOJISET UM CTPOUTH CBOH paccyK/IeHHs Ha OCHOBE JIOTHYCCKHX
nipaui, GOpMUPYET HaBbIKH KPUTHYECKOTO MBIIICHHUS.
B yueOHOM KypcCe «Anrebpa W Havana marcMar
YTCTBYIOT OCHOBBI MaTeMaTH1IeCKOro MOJIEJIMPOBaHHUs,

TBOBaTh (DOPMHPOBAHHIO HABBIKOB IOCTPOCHH
if, MCCNEeN0oBaHMsl ITHX Mojeieil ¢ TMOMOLIbIO anmnapara anreOpel |

eCKOr0 AaHAIN3a, MHTEPHPETALMH IOMyICHHBIX pesynbraToB. Takue
leTeHbI B KOKBIN U3 Pa3[eNoB IpOrpaMMbl, OCKOIBKY BECh MaTepuall

pca K POKO UCITIOJIB3YETCSA JIA pemeHHA HpPlKJ]aL[HbIX 3aja4. le/l
3aJa4 06yqaloumecsl pa3BUBaIOT

MYECKOr0 aHajIn3a»
pHC KOTOpbIE TPU3BaHbI
crnoco0c¢ Mozeseil pealbHbIX
CUTyaLH
MaTeMaTH4
3ajaHKs BII

yueOHOro Ky
pemieHHH  pEATbHBIX MPaKTHYECKUX
HAGIIONATENPHOCTh, YMEHHE HaXOIHUTb 3aKOHOMEPHOCTH, a0CTparnpoBaThCi,

JCrosib30BaTh ~ @HAJIOTHIO, 0600marb ¥  KOHKPETH3UpOBATH npobiemy.
JlesaTenbHOCTh 110 (opMuUpOBaHUIO HABBIKOB peleHysi TPUKJIATHBIX 337134
OpraHu3yeTcs B MpOLECCe M3yd4EHHs BCEX TEM yueQHOro Kypca «AnreOpa u Havana

MareMaTu4eCcKoro aHaJnu3ar.

Ha wusyuenue yueOHOro Kypca «Anrebpa W Hayaza MaTeMaTHIeCKOro

aHaTM3ay OTBOAMTCS 272 vaca: B 10 kacce — 136 vacos (4 yaca B uenemo), B 11

acce — 136 yacos (4 yaca B HEJIENIO).



COJEP)KAHUE OBYUYEHMUSI
10 KJIACC

Yuca H BbIYHCICHHS

Panuonaiibbie uucna. OObIKHOBEHHBIC M JECATUYHBIC JIPOOHM, MPOLEHTHI
OGeckoHeUHbIE Mnepuoauyeckue aApobu. [Ipumenenune apobeil u ﬂp(;l.lCHTOB nm;
pemenml MPUKIAAHBIX 3374 U3 Pa3iiuvHbIX OTpacieil 3HaHUi 1 peabHON KHU3HH.

JleiictBuTenbHbIE  yuciia. PaumoHajibHble W MppaUMOHAIBHBIC  HCIIA.
Ap\’mpmemqecxue onepanuu ¢ JACHCTBUTEIbHBIMH  YHUCIAMH. Moayib
NeliCTBUTEILHOTO YHCna U ero cpoifctpa. [TpuGamkEHHbIC BLIMMCICHH, TIPABHIIA
OKpYTJIEHHUS, TPUKMIKA U OLIEHKA pe3y/ibTara BBIYMCIIEHHA.

CreneHb ¢ ILeJNbIM  ToKasareneM. bunom HbroToHa.
noaxoasueil GOpMBbI 3aITHCH ACHCTBUTENBHBIX YHCE IS PEUICHUS TTPAKT
3aj1a4 ¥ NPEACTaBJICHHUS TaHHbIX.

Apu(pMETUYECKHIH KOPEHD HATYpaJIbHOI CTENEHH 1 €r0 CBOHCTBA.

CreneHb C palMOHAIbHBIM MOKasaTeieM M €€ cBoiicTBa, CTENEHb C

JeiiCTBUTENBHBIM [10Ka3aTe/IeM.
Jlorapum umucna. CpoiicTBa norapudma. JlecsaTuuHbIC H HATypajibHbIC

HcnoJib30BaHUE
UUECKHUX

norapuMmBbl.
CuHYC, KOCHHYC, TAHIEHC, KOT

ApKKOCHHYC M @pKTaHTEHC HHCIIOBOrO apryMeHra.
YpaBHeHMsl H HEPABEHCTBA
ToxaecTBa W TOXIECTBECHHBIC npeoOpa3oBaHus.
JIbHBIC YPABHEHHS M yPaBHEHMS-CICICTBU.

AHIEHC YMC/IOBOrO aprymeHta. ApKCHHYC,

VpaBHEHHE, KOPCHb
ypaBHECHHA. PaBHOCH HepaBeHCTBO,
pellieHHe HEepaBeHCTBaA.

OCHOBHBIE METO/bI PELICHHUS LI
OrouIeHbl OT OJIHOH nepemeHHo#. JleneHu
Teopema  besy. MuorouwieHbl ¢ LEJIBIMH

BIX ¥ JPOOHO-PALOHATIBHBIX ypaBHEHHH U
HepaseHCTB. MH ¢ MHOrowieHa Ha
MHOTOWIEH C  OCTarkoOM.

koa(duimentamu. Teopema Buera.

a30BaHMsl YUCIIOBBIX Bblpa)l(eHHﬁ, coeprxalux CTENEHH U KOPHH.

[Ipeobp
VppaunoHaibHbIC ypaBHCHHUSL. OCHOBHBIC METO/IbI pereHust
MppaldOHAJIBHBIX ypaBHEHHH.
Ibl pELICHHs TMOKa3aTEIBHBIX

TMokazatenphpie ypapHerHs. OCHOBHBIC METO

YPaBHEHHUH.
[IpeoGpasoBaHue BBIP@KCHHUIA, CONCPXKA
Jlorapudmuueckue ypaBHEHHAL.

norapuMHUECKHX ypaBHEHHIA.
OcHoBHbIE TPUrOHOMETPHYECKHC (GopMyJIbl. [IpeoGpa3oBaHue

TPHIOHOMETpHUECKHX BbIpaskeHHUil. Perenne TpUrok

KX J1orapuQmal.
OCHOBHBIE ~ METOIbl  PCIICHUA

OMETPHYCCKUX ypaBHEHHIl.




Pemienne cucrem nuuneitnpx YpaBHeHui. M
ypaBHeHuii. Onpenenurens MaTpuibl 2x2 8y AT PHUANCHCICHEL WIHE TG
o bl 2X2, €ro reom i
CBOICTBA, BBIYHCIIE j €TPUYECKUI CMBICIT U
CMCTeMbl’ e HHUEC Cro 3Ha4YCHWsl, NPUMEHEHHE ONpENeHTENs [Ulsl PEelIeHUs
bIX YypaBHEHUI. P
. CLICHUE NMPUKIAAHBIX
o 3aJa4 C MOMOLIBIO
CHUCTEMBI  JIMHEHH i
bIX ypaBHeHMH. HccnenoBanue mocTpoeHHO Mojenn ¢
[IOMOIIBIO MATPHIL U ONIPEAETHUTENEHA,
[TocTpoenu %
aBm::mmpPl Hee MAaTEMaTUYECKUX MOJIE/IEH peaibHOi CUTyaluu C TMOMOILLBIO
szeMaTuqecxu paBeHCTB. llpuMeHeHne ypaBHeHHH W HEPaBEHCTB K PELICHHIO
N X 3a/a4 W 3a7a4 M3 pasIM4HbIX o6JacTell HayKH M peaibHOH

KU3HH.

@OyHKUHH H rPadpHKH

®yHKUHs, Ccrnocobbl 3aanus (yHKUMH. B3aumuo oOpartHble (YHKIMH.
Kommosuuus OyHkumii. padux dynkuun. DnemeHtapHbie NpeoOpa3oBaHHs
rpauKoB QyHKLHH.

O61acTh ONpPENENEHHS] U MHOXKECTBO 3HaueHHil QpyHkuuu. Hymu (GyHKUHN.
[IpoMEXYTKH 3HAKOMOCTOSHCTBA. YérHple U HeuéTHBIE (GyHKIHUH. [Teppoandeckue
dyukuun. [TpOMEXYTKM MOHOTOHHOCTH dyHKn. MakcuMyMbl M MHHHMYMBI
dynxunn. HanGosbiee 1 HAUMEHBIIEE 3HAUCHHA (yHKUIH HA IPOMEXKYTKE.

JInueiinas, KBaApaTHuHAs M JpOOHO-THHEHHas (yHKUHH. DJjieMEHTapHOE
J{CCIeIOBAHHIE U TOCTPOCHUE HX IPaUKOB.

Crerennas (GyHKLHUs C HATYPAIbHBIM H LEJbIM 10Ka3aTeICM. Eé cBoiicTBa H
rpaduk. CpoiicTBa U rpaguK KOpHS N-Oi CTENMEHH KaK dynkumu 00paTHOH

CTENEHH C HAaTypaJIbHBIM II0Ka3aTeIIeM.
[Moka3zaTenpHass U Jjorapupmudeckas

Vcronb3oBanue rpadukoB GpyHKLIMHA 1 pe
TpHroHoMeTpUYECKas OKpYHKHOCTE,

(yHKUMH, UX CBOMCTBA H rpadHKy.

[[IEHUs yPaBHEHUH.
ompeJieNieHHe  TPUrOHOMETPHICCKUX

dyHKIMH 4UCIOBOr0 apryMeHTa.
@yHKIMOHAIbHBIE 3aBUCHMOCTH B peabHbIX MPOLECCAX M SBICHHSX.

['paduku peaabHBIX 3aBHCHMOCTEH.
Hauas1a MaTeMaTH4YeCKOro aHajIu3a

[TocnenoBaTeIbHOCTH, cnocobbl  3a1aHus  TOC
MOHOTOHHBIE U

HCHOB&TCHBHOCTCﬁ. Metox
Ol‘paHI/I‘IeHHbIe

MaTeMaTUyecKon UHIYKUHH.
nociexoBaTebHOCTH. McTOpHs BO3HHKHOBCHHA MaTeMaTHYECKOro aHajin3a Kak
aHam3a 6ecKOHEYHO MAJIBIX.

eccu. beckoHeuHO yObIBaoLIast

Apudmernueckas 1 TEOMETPHICCKAT nporp
reomerpuyeckas mporpeccus. Cymma GeckoHEUHO yOBIBaOLISH reoMeTpUYECKOii

Tiporpeccuu. JInHEHHbINA U HKCIIOHEHIIMATBHBIH POCT. Yucio e. @opmyiia CIOKHBIX
npouentos, Mcmonp3oBaHue mnporpeccud L pelueHns peabHBIX  3a/1at

PHKNa/IHOrO XapakTepa.




HenpepriBHble ¢
YHKIHUH U HX i
RSDi S cBoiictBa. Touxu paspeiBa. ACHMNTOTBI
- CBOHCTBA (yHKkumii HenpepbIBHDL
MHTEPBAJIOB JUIsl  pell p IX Ha ortpe3ke. Meton
. peuieHus HepaBeHcTB. IlpumeneHue CBOWCTB HENpepbIBHBIX
(yHKLHH Ul PEIICHHS 3a/1ay.
IlepBast u BTOpas n
OU3BO i
D i p )Jquxe Gyukuun. Onpenenenne, reoMeTpUYECKuii 1
e POM3BOHOIA. YpaBHEeHHE KacaTebHOM K rpaduKy (yHKLHH.
M3BO it
p JHBIC  DJIEMEHTAapHbIX  (yHkumid.  [Ipou3BoaHast ~ CyMMbl,
MPOM3BEACHHS, YACTHOTO M KOMIO3UILIMH (yHKLHii
MHOKeCTBa H JIOTHKA
) MHOB)KGCTBO, OMEpalMu HaJl MHOXKECTBAMU M HMX CBoicTBa. JlHarpaMMmbl
Diinepa—Benna.  [IpuMEHEHHE  TEOpPETMKO-MHOKECTBEHHOro — amnmapara  Juis
ONMUCAHMS PEATBHBIX IPOLECCOB U SIBICHWH, NMpU peLICHHH 3a1a4 M3 IpYyTrHX
y4eOHBIX IPEIMETOB.
OnpezeneHue, TeopeMa, CBOMCTBO MaTeMaTH4ecKoro oObeKTa, Cie/CTBHE,
710Ka3aTeNbCTBO, PABHOCHJIBHBIE YDABHEHHSI.

11 KJIACC

Yyeaa U BbIYHCIEHHS
HatypaJibHbI€ M LI€JIbIC YHUCIIa. [IpuMeHeHHe MPU3HAKOB JICTUMOCTH LEJIBIX

aucen, HanGonbumi obmuii aemutens (nanee — HOJ[) v HauMCHBLICS obuee
kparHoe (aanee — HOK), 0cTaTKoB 10 MOZyJIO, aIrOpHTMa EBxJinza Ui peleHus

3a71a4 B LIEJbIX YUCIIaX.
KoMIUIeKCHbIE 4YHcaa. Asrebpandeckas H TPUTOHOMETPHHIECKas (opMBI

3aMuCH KOMIUIEKCHOrO 4Mcia. Apu(METHYECKUE Onepalun © KOMILIEKCHBIMH
gucaamy. V300paskeHHE KOMIUIEKCHBIX HYHCET Ha KOOpJMHATHOH IUIOCKOCTH.
®opmyna Myaspa. KopHu n-o# CTENCHH M3 xomiuiekcHoro yucna. I[IpumeHeHue
KOMILTEKCHBIX YHCE VISl PELIEHHS (PU3MUECKHX U FEOMETPHHICCKUX 3a/1at.
YpaBHeHUsl H HEPABEHCTBA
Cucrema ¥ COBOKYMHOCTh YPaBHGHHH M HCDABEHCTB.

ABHOCHWJIbHBIC HEPABEHCTBA.
ypaBHEHHHA €  TOMOIIBIO

PaBHOCUIIBHBIE

CUCTEMBI U CUCTEMBI-CIICACTBHA. P

OtGop  KOpHeii ~ TPUrOHOMCTPHHECKHX
cru. Pemienne TpUroHOMETPUIECKIX HEPABEHCTB.

TPUTOHOMETPUYECKOH OKPYIKHO
[1OKa3aTEJbHBIX W  JIOTapu(pMHUYECKHX

OcHOBHbIE ~METOJbI  PEIUCHHMA
HEPaBEHCTB.
OcHoBHBIE METO/IBI PELICH

OcHoBHBIE MeETOABI pELIC
UppannoHanbHbIX, MOKa3aTeIbHbIX H norapu(pMHUECKUX ypaBHEHHH.

Ypasnenus, HepaBeHCTBA H CHCTEMBI C rapameTpamu.

us prauHOHaJ'lele HEpaBECHCTB.
HUsI CHUCTEM H COBOKyHHOCTeﬁ palOHAIBHBIX,



[Ipumenenune i
p YPaBHEHHH, CUCTEM u HepaBe
PaBEHCTB K  PEIICHUIO
MATEMATHYECKUX 3a1a4 M 3ajay w3 i
e pasiMuHbIX 00JacTeii HAyKu M peaybHOM
KH3HH, PrIpETalys NOJyYEHHBIX Pe3yIbTaToB.
DYHKUHH H rpadukn
['padhux KOMMO3u1H i
pad wiH  ynkumii. ['eomerpuueckue o6pasbl ypaBHeHHid H
HEPaBEHCTB HA KOOP/AMHATHOI MI0CKOCTH.
;}1’"ro“O‘WGTP""“QC‘W'e (yukuunu, ux cpoiictpa u rpapuKy.
aduueckue i
pad METO/Ibl pelIeHus ypaBHeHWH W HepaBeHCTB. I'paduyeckue
METOJIbl PELIEHHUS 3a/1a4 C NapaMeTpamu.

I/Icnonbionanue rpagukoB Qyskumii s MccieoBaHHs TIPOLECCOB U
3aBMCHMOCTEH, KOTOPBIE BO3HMKAIOT NP PEUICHHH 3a7ay M3 APYruX y4eOHBIX
PEAMETOB H peanbHOM HKU3HHU.

Hauajia MATEMATHYECKOr0 aHAJIH3A

[Ip¥MEHEHHE TPOM3BOHOM K HCCIeNOBaHNIO (yHKIMA HA MOHOTOHHOCTD u
sketpeMyMbl.  Haxoxnaenne — Haubonmbmiero ¥ HaMMEHBIICTO 3HAYCHUH
HenpepbIBHOM (QYHKIMH HA OTpE3Ke.

[IpuMEHEHHE TMPOU3BOJHOM /Il HAXOXKACHHUS HaWJIyyllero peeHus B
NpUKJIAIHBIX 3a/a4aX, UL OMPENENeHUst CKOPOCTH H yCKOpEHHs MpoLecca,
3a71aHHOTO (POPMYJIOH MM rpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOHCTBO nepsoobpasubx. [le
31eMeHTapHbIX QyHKLwi. [IpaBuiia HaXOXKAEHAS 1nepBOOOPa3HbIX.

Wurterpal. ['eoMeTpHUYECKHH CMBICIT UHTErpasa. BpIunCICHUE

onpeeEHHOr0 HHTErpaia o dopmyse Hprotona-JleHbHMLA.
[IpuMeHEHHE MHTErpana Juis HaXOXKICHHA nomaneil MmiIockux ¢Guryp H

pBOOOPA3HBIE

06bEMOB r€OMETPHYECKUX TEIL.
[Tpumepbl pemenuii  audPepeHuranbHbIX ypaBHEeHHH. MareMaTniecKkoe

MOZIETUPOBAHHE ~ PEAIbHBIX  TPOLECCOB  C noMomplo  AuddepeHIHATbHBIX

ypaBHEHUH.




HUPYEM
[UIA BIE  PE3VIILTATBI OCBOEHMS YYEBHOIO KYPCA

«AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

(YIJIYBJIEHHBIM  VPOBEHB
OBPA30OBAHMSI ) HA VYPOBHE CPE/IHETO OBIIEIO

JAYHOCTHBIE PE3YJIbTATBI

l) rPAXKAAHCKOIO BOCIIMTAHMS

c(hOpMHPOBAHHOCTD I'pask/ia i
HCKO
T i H NO3ULIKMK 00yyaloImerocsi Kak akTHBHOI'O U
CCH
e len p lickoro  ofmecrsa,  mpeAcTaBieHHE O
mart CHOBAX (YHKIMOHHPOBAHMS pPa3IHYHb i
RS Jocli e o IX CTPYKTYp, SBJICHHH,
np : oOmecrBa (BbIOOpBI, OMPOCHI M JAPyroe), yMEHHE
B3aMMOJICHCTBOBATL € COUMAIBHBIMH HHCTUTYTAMH B COOTBETCTBHUM C HX
(yHKLMSAMH W HA3HAUCHHEM;
2) NaTPUOTHYECKOI0 BOCIIUTAHUSA:
c(OPMUPOBAHHOCTh POCCHICKOM IpaXKIaHCKON HIEHTHYHOCTH, YBKCHHI K
MpOLLIOMY M HACTOSILIEMY POCCHHCKOH MATEMATHKH, LEHHOCTHOE OTHOLUEHHE K
JOCTIKEHUAM POCCHICKHX MaTeMaTHKOB U POCCHHCKOH MaTeMaTH4eCcKoi IIKOJIBI,
MCIONB30BAHUE JTHUX JOCTHXKEHWH B JpyrMX Haykax, TCXHOJIOTHAX, cepax
HKOHOMHKH;
3) AyXOBHO-HPABCTBEHHOr0 BOCIUTAHMUS:
0CO3HAHHE AYXOBHBIX LEHHOCTEH POCCHHCKOro HapoAa, c(popMHpPOBaHHOCTh

HpaBCTBCHHOFO CO3HaHMsl, dTUYECKOIro MOBEACHMS, CBSI3aHHOTO C l'lpaKT[/quCKldM

pUMEHEHHEM JIOCTHKCHHH HayKd M ICATCILHOCTBIO yu&HOro, OCO3HAHHE

MYHOTO BKJIaa B [IOCTPOEHHUE YCTOHYMBOIO Oy/1y1Iero;
4) 5cTETHYECKOr0 BOCIUTAHUS:
JCTETHYECKOE OTHOLICHUE K MHDY,

3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIECHHH, paccyxcneHuifI,

K MareMaTHYeCKUM aclieKTaM pas3Iu4HbIX BHIOB HCKYCCTBa;

5) ¢pu3uyecKoro BOCHHTAHHSL:
copMUPOBAHHOCT  YMEHHA

BKJIFOUasi JCTETUKY MaTeMaTU4YECCKUX
BOCﬂpI/Il/lM'-lPIBOCTb

NPUMEHATh ~MaTeMaTHyecKue 3HaHud B
HHTEpecax 3/0pOBOro U 6e30MacHoro 06pa3a KM3HH, OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 3J0pOBBIO (3/10pOBOE IMHTAHHE, cOaIaHCHPOBAHHBIA PEKUM 3aHATHH H
OT/BIXa, peryJisipHas (pu3uuecKasd AKTHBHOCTB), (PM3HUECKOE COBEPIICHCTBOBAHNE
TPH 3aHATUSIX cnop’l‘l/lBHO-OBlIOpOBI/ITenLHoﬁ JEeSATEIEHOCTBIO;

6) TPyA0BOro BOCIHUTAHHSL:
[OTOBHOCTs K TPYHy, OCO3HaHHE ICHHOCTH TpyZOMOOHs, HHTEpEC K

pasnuyHpIM  cepam npod;eccnonanbnoﬁ NeSTENbHOCTH,  CBSI3aHHBIM €
MatematHkoil M €€ NpHIOKEHHAMH, yMeHHe COBEpIIATH 0CO3HAHHBIH BBIOOD
Oynymeii npogeccun M pean30BbIBATH cOOCTBEHHBIE JKU3HCHHBIC [UIAHBI,
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[OTOBHOCTb  H  CIOCOGHO
CTb K Matematuyeckomy  0Opa3oBaHMIO M

caM000pa30BaHUIO HA NPOTSHKEHMH Beei]
ydaCTHIO B PELICHHH NPAKTHYECKHX 3a1a4 MaT)::#m’ rOTSB"OCTb REalBMBHObe

7) KOOI HYECKOI0 BOCIHTAHHSI: aTHYeCKOH HanpaBJIeHHOCTH;

cp)OPMHPOBAHHOCTL  HKOJNOrHYECKON  KyJAbTYpbl, MOHMMAHHE  BIHAHMS
couHanbHO-9KOHOMHUECKHX NPOLECCOB Ha COCTOAHHE r;pupozlr{oﬁ  CO i
cpe/ibl, 0CO3HaHME rI00aIbHOTO XapakTepa IK0A0rHIECKHX npoGaem, o :‘;ﬁi::::
Ha npumeuiﬂne MaTEeMaTHYCCKUX 3HAHMIl JUls  pemeHus aaaall, :) o6nacT
ONpyEE CPC/bl, TUIAHUPOBAHME MOCTYNKOB M OLEHKH WX BO3MOMKHBIX
[oC/IECTBHI U OKPYIKaloMIeH cpebl;

8) UEHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTH  MHPOBO33pEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YpOBHIO paBBtlT"" HayKH M OOIECTBEHHON  MPaKTHKH, MMOHMMAHHE
MaTeMaTHYCCKOH HAYKH Kak ccbepbl YyeJI0BEYECKO JIeSITeIbHOCTH, JTaloB eé
pasBUTHsL M 3HAYUMOCTH JUIS Da3BUTHS UMBWIH3ALNM, oBiajeHre A3BIKOM
vaTeMaTHKH M MaTeMaTHYecKoif KyNbTypoil Kak CpeiACTBOM MO3HAHHA MHDPA,
rOTOBHOCTH OCYIIECTBIIATE TMPOCKTHYIO U HCCJIEI0BATENBCKYIO  ACSTEIbHOCTD

{HAMBHILYQIBHO H B IPyIINE.

METANPEJIMETHBIE PE3YJIbTATbI

[o3naBaTebHble YHHBEpCcaIbHble yueOHbIe JaelcTBUSA

BazoBbie JOru4ecKkue AeficTBHs:
BBISBJIATH M XapaKTepU30BaTh CyLIECTBCHHBIC MPU3HAKH MaTeMaTHYECKUX

00BEKTOB,  TOHSATHH, OTHOMIEHMN  MEXIy  MNOHATHAMH, ¢bopmynupoBaThb

ompeneIeH s MOHSATHM, yCTaHABIUBATh CyIIECTBEHHBIH NPU3HAK kaaccupuKaluH,

OCHOBaHMS JUTs 0000 IIEHUs U CPAaBHEHHS, KPUTEPHH MPOBOJMMOTO aHANIN32;
BOCIIPUHHUMATD, (dopmynupoBaTtb  H npeo6pa3oBbIBaTh  CYHKIACHHA:

yTBEpAUTEJIbHBIE M OTPULIATE/ILHBIC, ¢IMHIYHbIE, YACTHBIE H O0LIHE, YCIOBHbIC;
BBISBJISTH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOPEYHS
B (akTax, AaHHbIX, HAOMIONCHHUAX H yTBEPXK/ICHHSAX, MpeaaraTb KpUTEpHH JUISt

BbISBJIEHHS 3aKOHOMEPHOCTEH H MPOTHBOPEUHNH;
efaTh BbIBOJbI C MCIIONB30BAHHEM 3aKOHOB JIOTHKH, JeAYyKTHBHBIX H

HHIyKTHBHBIX yMO3aK/IIOUCHHH, yMO3aK/IIOUEHHIA 110 aHATOTHH;
NPOBOAUTH CAMOCTOATEIBHO JI0KA3aTeJIbCTBAa MaTEMaTHICCKUX yTBEpXKACHHUI

(Mpsvble ¥ OT MPOTHBHOIO), BBICTPAUBATh APryMEHTALHUIO, MPUBOANTH TPUMEPHI U

KOHTprpuMepbl, 000CHOBBIBATH coOCTBEHHBIE CY)K/ICHUS H BbIBOABI;
BbIOMpaTh CrOCO0 PELICHH yueOHOif 3a1a4u (cpaBHHBAaTh HECKOJIBKO

BapuanTtoB  peuieHMs, BEIOUpATH paubosiee  MOAXOASIIMM € yYETOM

CAMOCTOSITE B HO BBLIEIEHHBIX KDHTEPHEB).
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ba3oBble Hecaen0BaTebCKHe nelcTBus:

HCIMOJB30BATh  BONPOC
b

POCBI KaK mcenenoBatenbekuii MHCTPYMEHT MO3HAHMSE

’

(popMY/IMPOBATE  BOTIPOCHI,  (ukcHpylomHe

) IpOTH

yCTAHABMBATL HCKOMOE M nauHoe, dopmuposar poruBopeune,  npoliemy,
<BOIO [O3HIHIO, MHEHHE: b THNOTE3y, apryMEHTHPOBATH

MPOBOAHTH CAMOCT
2 VCTEHOBHeH"*o s OﬂTeﬂbe) cnnaunpoaanumﬁ IKCMEPUMEHT, HCCJICAOBAHHNE

U;BﬂeHmo s— CHUHOCTCM MaTemMaTHyeckoro o0beKTa, iBICHHS, NpoLecca,
Bb ) OCTEH MEX1y 00beKTaMH, SBJIECHHAMH, NPOLIECCAMH;

P g hopmyaupoBath 0600mEHNs H BBIBOABI N0 pe3yJibTATAM
npos HAOIOICHUS,  MCClIeIOBaHKs,  OLEHMBATh  JOCTOBEPHOCTH
noMy4YEHHBIX PE3YJIbTATOB, BBIBOAOB H 0000IIeHHii;

b

MPOrHO3HPOBATE BO3MOXKHOE pa3BHTHE Ipollecca, a TaKkKe BbIIABHraTh
[PEANOI0KEHHS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX

PaGoTta ¢ undopmaumeii:

BBISIB/IATE N€QUUMTE HHPOPMALIMK, JaHHBIX, HEOOXOMMMBIX JUlsi OTBETA HA
BOIPOC H Ul PELIEHHS 3a1a4H;

BBIOMPATh HH(OPMALMIO U3 HCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJTH3HPOBATD,
CHCTEMATH3HPOBATh M HHTEPNPETHPOBATh HH(POPMALMIO PA3THYHBIX BHIOB H
dhopM NpeICTaBICHHUS;

CTPYKTYPHPOBaTh MH(OPMaLMIO, MPEACTABIATh €€ B PasTHUHbLIX Gopmax,

WITIOCTPHPOBATh IPaQHYECKH;
OLICHUBATH HaAEKHOCTD uHpOpMALH

chopMyIHPOBAHHBIM KPUTEPHUSIM.

no CaMOCTOSITCIABHO

KoMMyHHKATHBHBbIE YHHBEpPCaJIbHbIE y4eOHbIe 1eiiCTBHS

Oo0wmeHue:
BOCIIPHHMMATH M (OPMYIHPOBATh CYHKACHHA B COOTBETCTBHHM C YCJIOBUSMH H

ueasMu 0O0IeHus, SICHO, TOYHO, rpaMOTHO BBIpaXkaTb CBOIO TOYKY 3pE€HHUs B
YCTHBIX M MHCbMEHHBIX TEKCTax, AaBaTb [OSICHEHHUS] MO X0y peLICHus 3anaqyu,

KOMMEHTHpOBATB 110y 4EHHBIH PE3yJIbTAT;
B xo1€e 0OCYKJ€eHHs 3a1aBaTh BOMPOCHI IO CcylecTBy 00CYK1aeMOH TEMBI,

npoGiemMsl, peliaeMon 3anatu, BBICKA3bIBATh HJEH, HALEJICHHbIE HAa MOUCK
PEIICHHS, COMOCTABJATH CBOM CYIKACHHS C CY)XJIEHHSIMH IPYTHX YYaCTHUKOB
IManora, oGHapyXKUBaTh pasiuiue H CXOJICTBO TO3MLMH, B KOPPEKTHOH dopme

tbopmynupoBars pa3HoriacHs, CBOH BO3paXKEHHS;
[pe/ICTaBAATS Pe3y/IbTaThl peleHHs 3a1atH, IKCIEPUMEHTA, HUCCIEN0BAHUS,

NpoeKTa, CaMOCTOATENBHO BBIOHPATH ¢opmar BBICTYIUICHUA C yuyéToM 3aaay

npe3eHTanuu U 0cobeHHOCTEH ayAUTOPHH.

Q
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Pery/IITHBHbIC YHHBEPCANILHDBIE yyefipie nei
CaMOOpraHH3auus: € AeHcTBNA
COCTABJIATD TUIAH, AITOPHTM permenus
s 3ajauu
yuEToM HMEIOLUAXCS PECYPCOB M COGCTBEHHBIX BO » BHIOMpaTh cnoco6 pemenus c
i KOpPEKTHPOBATE BADHAHTBI pelenuii ¢ E— 3MOKHOCTEH, apryMeHTHpOBaTh
M HOBOIi uH(
CaMOKOHTPOJIb, IMOLHO & OpMalru.
na1eTh Hasm;ca T S
B ¢ MU TO3HaBareNbLHOL pedekcun
copepUIACMBIX Jieil ] e ——— ol KaKk  0CO3HaHUs
HIECCOB, UX pe3YJib
i o ’ YJILTATOB, BJIAJIETh
croco0a . POBEPKH, CaMOKOHTpOJIs mnpouecca u pe3yJibTaTa ; elIeHus
aTeMaTHYCCKOH 3a1a4u; P -
eNBHJIETH T
np 110 ﬂeKm PYZHOCTH, KOTOPbIC MOIYT BO3HMKHYTh NPH PELICHHH 3a/a4H,
BH?CHTB KOpp BBl B JICATEIIBHOCTb HAa OCHOBE HOBBIX 0OCTOATENLCTB, JaHHBIX,
HaiiIeHHBIX O1IMOOK, BBISIBICHHBIX TPYAHOCTEIA;
b
OlIEHMBATh COOTBETCTB
M€ pe3ysbTara Leiu U yCIOBUSAM, O0BICHATh MPUIUHBI
€HUS WU HE
JIOCTHXK IlOCTtl)KCHI/Iﬂ PE3YIAbTATOB ACSITECIbLHOCTH, HAXOAUTH 0um6Ky,
j1aBaTh OLCHKY NpUOOPETEHHOMY OMBITY.

CoBMeCTHAsI AeSITEJbHOCTh:

[IOHUMATh U HUCIOJIb30BaTh NMPEUMYILIECTBA KOMaHIHOH H MH/IMBH/Ty &JIbHOM
paGoThl TIPH  PEIICHAN y4eOHBIX 3ajay, NPUHUMATh LEJb COBMECTHOM
1eATENbHOCTH, TIAHUPOBATh OPraHH3aLHMIO COBMECTHOM paboThl, pacrpeaAcisiTh
bl paboT, JOrOBapWBaThCs, O0CYXIaTb NPOLECC W Ppesyinbrat paboThl,

06001IaTh MHEHHSI HECKOJIbKHX JIFOJICH;
y4acTBOBaTh B I'PYIINOBBIX dopmax paboTsl (06CyKACHHSA, oOMeH MHEHHH,

(MO3rOBbIE LITYPMBD» H  MHBIE), BBINOJHATE CBOKXO  1acTh paboTel Y

KOOpIMHMPOBATh CBOM JACHCTBAA C JpYTMMH yjeHaMd KOMaH[bl, OLECHHBATH
KaYeCTBO CBOEro BKJIa[a B OOLIMH MPOAYKT MO KPUTEPHAM, copMyTMpOBaHHBIM

y4YaCTHUKaMH B3aUMOJICUCTBHSL.

ITPEJMETHBIE PE3YJIbTATBI

M

K xouumy oOydeHus B 10 xnacce 0O0ydalOUMHCS MOTYYHT clIeIyroIue
NpeaMETHbIE pe3y IbTaThl M0 OTACIBHLIM temam paboueil mporpaMmbl yueOHOro

kypca «Anrebpa ¥ Hayasia MaTeMaTH4yeckoro aHajanu3ay.
Yuea v BLIYHCJICHHSA:

cBoGOAHO oOmepupoBaTh TMOH
nepuoguueckas  ApoOb, TPOLCHTRL, HppaLHOHANLHOC
PalHOHANBHBIX U AEHCTBUTEIBHBIX YHCET, MO/1yJib A€ACTBUTEILHOTO YHCIIA,

npuMensTh apoGu M MPOLCHTB JUIA pelieHrs MPUKIAAHBIX 3a1a4 M3

Pa3IHYHBIX oTpacsiell 3HaHUI U pealbHOH KU3HH;

SITUSIMH paIlHOHaJIbHOC 4uclio, OeckoHeUHas
YUCJI0, MHOXKECTBA
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oUEHKY pe3yJ1bTaTa BbIYUCHICHHMI];
cB00OJIHO  ONEpHpoBaTH MOHSITHEM:
cr0b30BATD OIXOAAIYIO dopwy — u:;i:e% € UelbIM - nokasaresiem,
paKTHUECKHX 3a1a' W NDE/CTaBCH S nanHbIx; BUTCIIbHBIX YHCET JIIsl PEIICHHMs
cB0OOJIHO OTEPHPOBATH MOHSTHEM: apM(b’M .
J— €THYECKMIT KOpeHb HaTypabHOI
¢B00OIHO OTICPUPOBATH MOHATHEM: CTeNeHs ¢ pa
¢B0GOZIHO  ONIEPHPOBATH  MOHSTHSM: n0rap LIHOHAJILHBIM T10Ka3aTeJIeM;
aTypaTIbHbIE TOTapH DMEL; : pudM uMcna, AeCATUYHBIE H
qucnzsgf:):;:yh(:g:?;p%a“ MOHATHSIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHI€HC
oneprpoBaTh MOHATHAMHU: apKCHHYC, apKKOCHHYC M apKTaHI€HC YMCI0BOr0
apryMeHTa.
YpaBHEHHsI H HEDABEHCTBA:
¢cB0OOHO ONEPUPOBATH MOHSATUSIMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
paBHOCl’U"’Hble YPaBHEHHUS U yPABHEHHUSA-CIICICTBUS, PABHOCH/IbHBIE HEPABEHCTBA,
NpPUMEHSTb PasjMYHbIE METOAbl pPElICHHs PpalHOHANBHBIX H 1po6HO-
pauHOHATbHBIX ypaBHEHHUI, NPUMEHATH METOJA HHTEpBaIOB Ul PEUICHHS
HepaBEHCTB;
cBOGOJIHO OINEPHPOBAaTh MOHATHSIMA: MHOTOWIEH OT OIHOMH rnepeMeHHOH,
VHOTOUIEH C LENBIMH KO3(Q(OULUHEHTaMH, KOPHH MHOTOWICHA, NpPUMEHSTD
Je/leHAe MHOTOWICHa HA MHOTOYICH C OCTaTKOM, TEOPEMY Besy u Teopemy Buera
115 peleH s 38/1a4;
cBOGOAHO OIEPUPOBATh TOHATHUAMH: CHCTEMA JMHENWHBIX ypaBHEHHH,

MaTpuiia, ONpPEACTUTENb MATPHLIEI 2 x 2 W ero reoMETPUYECKHil CMBICH,
HCTOJIB30BaTh CBOMCTBA OINPEAETUTENA 2 x 2 s BHIYHCIEHHMS €ro 3HAYCHUS,
{HBIX YPaBHEHMH,

IPUMEHATH OHpC,IIeJIHTCJIH JUIs.  peLIEHMA CUCTEMBI JIHHCH
MOIEIMpOBATH pealibHbIC cuTyaluuu € MIOMOIIbI0 CHCTEMBI JIMHEHHBIX ypaBHeHI/Iﬁ,

HCCIE0BaTh MOCTPOCHHBIC mozeau C [IOMOILIBIO MaTpHll H Ol'[pCIlCIIHTCJICﬁ,

HHTEPNPETUPOBATH [oJTyYEHHBIA pe3ynbTaT;
HCIOJIB30BaTh CBOKCTBA neiicTBuid €
BBIDAJKEHH I
BBITIOJIHATH 1PE0OP
PalMOHAJIBHBIM TTOKA3ATEIEM;
HCTI0JIL30BATh CBOICTBA
Jorapu(Muyecknx BHIPAKEHHH;

KOpHAMH JUI MPeoOpa3oBaHus

a30BaHHUA YUCIOBBIX BprEDKCHHf/'I, colepxalinux CTEIICHHU C

jiorapu)mMoB TSt npeobpa3oBaHus




cBOOOJHO ornepupos
ar
jorapupmMuyeckne ypapBHeH"l; MOHATHAMM: MppaLMOHANBHBIE, MOKA3aTeNbHbIE H
» HAXOZIMTh UX pern
CHUS C NTOM
11epex0/I0B HITH OCYLIECTBIIsS MPoBepKy KopHei: SEIe REREQEIIL R
’

[IPUMEHSTH OCHOBH
TPHFOHIZ)MGTPH‘!CCKHX B:};;::l:?ﬁ};lwmp"%cme (opmyer anst npeoGpasosanus

cBOOOJHO ~ ONEPHPOBATL  MOHTHEM: o

AT SHE : puyYeckoe ypaBHEHHE,
:[I::::;OMeTPHqeiifd?(ﬂ;r:::gem?;zph‘ynbl BRI e

MOJACTHPOBATL  PCANIbHBIC CUTyalMM HA SA3bIKE anredpel, COCTaBJISTh
BBIPAKCHUSA, YPABHEHHMS, HEPABEHCTBA 110 YCIOBMIO 3ajaud, HCCIEI0BATh
noCTPOCHHAIE MOJICIIH C UCTIO/IL30BaHKEM amnmnapaTa ajareophl.

@yHKUHH H rpaduKu:

cBOOOZIHO ONEPUPOBATH MOHATHSIME: (yHKLHMS, CIOCOGBI 3anaHust (pyHKLMH,
p3aMMHO OOpaTHbIC ~(GYHKIWMH, KoMnosuims QyHKumi, rpaduk (QyHKIHH,
BBIMOJHATH YIEMEHTApHbIC NPe0Opa3zoBanus rpauKkoB PyHKIHIA;

cBOOOIHO OMNEPUPOBATh MOHATHUAMU: 00JAaCTh OMpEAETCHHs M MHOXKECTBO
snaueHuil QYHKUMHK, HYJIH QyHKIHM, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOZIHO ONEPUPOBATH MOHATHAMH: 4YETHBIE M HEYETHbIE (PYHKUHUH,
epUOAMICCKHC (GyHKIMY, TPOMENKYTKH MOHOTOHHOCTH (DYHKIIHH, MAaKCHMYMBI H
MUHUMYMBI (QYHKIMM, HaubOJbIIEE M HAWMEHbLIEE 3HAuYeHAE (YHKLUMH HA
MPOMEKYTKE;

cBOGO/IHO ONEPUPOBATH MOHITUSIMHU: CTENEHHas PyHKUMs ¢ HaTypajlbHbIM H
HebpM ToKa3artesieM, rpaduk CTeneHHo# (yHKUMM C HATypalbHBIM H LEJIBM
nokasateneM, rpaduK KOpHsSI n-oi CTeneHd Kak (QyHKUUM oOpaTHO# CTEneHu C
HATYpaJIbHBIM [OKA3aTENEM;

OepUpoBaTh MOHATHAMH: JIMHEHHAsA, KBaJpaTHYHas M JApOOHO-TMHENHAs
(yHKIMH, BBITOJHATH JIEMEHTAPHOE MCCIIC/I0BAHHEC H OCTPOEHHE UX IPadHrKOB;

cBOGOJHO ONEPUPOBATh MOHATHSMMU: IOKa3aTCIbHAT H sorapupMuyUecKas
(yHKUHH, UX CBOHCTBA U rpauKH, MCIOJIb30BaTh MX rpadpuky JUls peLIeHHs

ypaBHEHHH;
cBOOOIHO OMEPUPOBATh MOHATHSAMM: TPUrOHOMETPUHCCKAH OKPYXHOCTb,

onpeze/ieH|e TPUrOHOMETPUYCCKHX (yHKLHIT YNCTOBOTO apPryMEHTa;
rpapukn  GYHKUMA Ul HCCICNOBAHMS MPOLECCOB U

HCI0JIb30BATh
METOB U peaibHOl

3aBHCHMOCTeE} TIpy pelieHHH 3aja4 u3 JApYrHx y4eOHBIX Ipejt
KH3HH, BbIpakaTh (HOPMyJIaMH 3aBUCHMOCTH MCIKLY BEHTHHAMH,
Hayana maTeMaTH4Y€CKOro aHaIu3a:
CBOOOJHO ONEpUpOBaTh MOHATHAMH: apupmeTnyeckas 1 re
porpeccys, GeckoHeuHO yOBIBAIOLIAs FEOMETPHYECKas NIPOrpeccHs, JIMH

oMeTpUyecKas
eHbBIA U
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JKCMOHEHLHATBHBIA POCT, GOpPMYIIa CIOKHBIX NPOLEHTOB, HMETh MPEACTABICHHE

0 KOHCTAHTE]
MCIOJIb30BaTh MPOrpeCCHH Ul PELICHHS PpealbHBIX 3a1ad MPHKIAIHOIO

xapah’repa;

cBOOO/IHO OMEPHPOBATH MOHATHAMH: 110CIE10BATEILHOCTD, CIIOCOOb! 3a1aHHs
[10C/1€/10BATENbHOCTEH, MOHOTOHHbIE H OrPAHHYEHHBIC MOCIEI0BATEIbHOCTH,
[IOHMMaTh OCHOBBI 3apOKJIEHHS MaTeMaTHYeCKOr0 aHaTH3a KaK aHaTH3a
GecKOHEUHO MAJIbIX]

cBOOOJIHO OMEPUPOBAaTh MOHATHSAMH: HEMPEPHIBHBIE (DYHKIHH, TOYKH
paspbiBa rpaduka QYHKLMH, aCHMITOTHI rpadHka QyHKIHH;

cBOOOIHO OMEPUPOBAaTh MOHATHEM: (YHKLHS, HENpPEpbIBHAs Ha OTPE3KE,
PUMEHATD CBOICTBa HEMPEPbIBHBIX QYHKLMH U1 pEIIEHHS 3a1a4;

cBOOOJHO OMEPHUPOBATH TMOHATHSAMH: TMEpBas H BTOpPas MPOM3BOIHBIC

yHKLHMH, KacaTelbHas K rpaduKy QyHKLHH;
BBIYMC/ISATH MPOM3BOAHBIE CYMMbI, MPOM3BEACHHS, YAaCTHOTO H KOMMO3HLHH

AByX (yHKLHH, 3HaTh MPOH3BOJHEIC SIEMCHTAPHBIX GbyHKUHMH;
HCIONIB30BaTh F€OMETPHYECKHH M (U3MYECKHH CMBICI MPOM3BOAHOH JUIs

peleHus 3a1a4.
MHoOKecTBa H JIOTHKa:

cB0OOZIHO  ONEPHPOBAThH

MHOKECTBAMH;
MCIIOTb30BATh TEOPETHKO-MHOKECTBEHHEIH anmapar Uls OMHCaHHs peanbHBIX

NPOLIECCOB U ABJICHUH, MPH PEIICHHH 3a/1a4 3 JpyTHX y4eOHBIX IPEIMETOB;
CBOGOIHO ONEPUPOBATH MOHATHSMH: ONPENENCHHE, TEOPEMa, ypaBHEHHE-
CleCTBHE, CBOICTBO MAaTEMaTHIECKOro 00BEKTa, 10Ka3aTe/bCTBO, PaBHOCHJIBHBIE
ypaBHEHHs! 1 HEPABCHCTBA.
K koumy obydenus B 11 Kaacce oOyvaromuiicss MOJIY4HT CJICAYIOLIHE
aThl 1O OTJAEJbHBIM TeMaM paboueil mporpamMmbl yueGHOro

MOHATHUAMH: MHO>XXECTBO, onepaunuH Hajg

NPEIMETHBIE PE3YJIBT
Kypca «Asirebpa ¥ Hayajia MaTeMaTH1eCcKoro aHaau3a»:
Yuciia ¥ BbIYUCJIECHHS:
cBOGOJHO OMEpUpoBaTh TMOHATHAMM: HATYypalbHOC H LEeI0e YHCIIOo,
MHOXECTBA HATYpaIbHBIX M LEJBIX YHMCEIN, HCNOJIb30BATE MPU3HAKH JIEITHMOCTH

nemwix uncesn, HOJI 1 HOK HaTypajibHBIX YHCEI JUIsl PELICHHS 3a1at, MPHMCHATD

anroputm EBkinja;
cBOGOZHO OMepupoBaTh MOHATHEM OCTaTKa M0 MOJLYJII0, 3aMuChIBATh

HaTypaIbHbIE YHCIIA B PA3TMYHBIX MO3ULHOHHBIX CHCTEMaX CHHCICHHS,

cB060IHO OrnepupoBaTh [MOHSATHUSIMH: KOMIUIEKCHOE 4YHUCI0 H MHOECTBO

KOMMiekcHbIX umcen, MpeCTaBIATh KOMITJIEKCHBIE YMCJIa B a.ure6panqecxoﬁ H
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b »
ppUTOHOMETPHHCCKOR hopme, BeOMHATSE apudmernuec
300p@kKaTh HA KOOPMHATHOI M10CKOCTH L e

YpaBHEHHsI H HEpaBeHCTBA:

cB0OO/IHO ONEPUPOBATL MOHATHSIMU: MppaLMOHASIB]

N er s S aJlbHbIE, 0KA3aTE/IbHBIC W

jorap CTBA,  HAXOAMTh WX  pelieHus
aBHOCHJIBHBIX TIEPEX0/10B; AP

OCYLIECTBIATE  0TOOP  KOpHeii

MPU  PELICHUH TPHUTOHOME
. OMETPHYECK

o p pUYECKOro
g 6OJHO  ONepu

cBoTle Heoﬁxop pOBAaTh  MOHATHEM TPUIOHOMETPUUYECKOE HEPABEHCTRO,
[pUMEHs AUMBbIC  (DOPMYJIBI  JUIsi  pElICHHS OCHOBHBIX  THIIOB
TpHFOHOMETPHHUECKHX HEPABEHCTB;

cB000/IHO ONEPHPOBATH NOHATUAMHU: CHCTEMA M COBOKYITHOCTh ypaBHEHHI
{epaBEHCTB, PABHOCHIILHBIC CHCTEMbI M CHCTEMBI-CIIE/ICTBHSI, HAXOAUTD PEUICHUS
cicTeMbl H COBOKYNHOCTEH pallMOHAJIBHBIX, HPPALMOHAIBHBIX, M0KA3aTEIBHBIX 1
norapu(MHIECKHX YPaBHEHHUI U HEPABEHCTB;
palMOHAJIbHBIE, HppaLUOHAIbHBIE, nokaszaTe/bHBIE,

pewiathb
TPUTOHOMETPHYECKHE ~ YpPAaBHEHHsS M  HEPABCHCTBA,

jorapu()MUYECKHE M

coziepKaLue MOYJIH H ITapaMeTphl;
NpHMEHSTH rpadUueCcKue METOAbI JUIsl PElICHHs ypaBHEHUH U HEPABEHCTB, 2

TaKoKe 3a1a4 ¢ NapaMeTpamHu;
MOJIEJUpPOBATh PEAJIbHBIE CHUTYyallMd Ha A3bIKE anreOpbl, COCTaBJISATH
eHMS, YpaBHEHHS, HEPABEHCTBA M HMX CHCTEMbl M0 YC/IOBHIO 3a/a4H,

BBIPAXK
BaTh [OCTPOEHHBIE MOJEIH C MCIOJNB30BAHUEM aniapara anreOpbl,

Hcee10
HHTEPIPETUPOBATD MOy YCHHBIH PE3yIbTAT.

@yHKUHH H TPAaPHKH:
cTpouTh Tpa(uKd KOMITO3ULIHH dyHKUME € MOMOUIBIO 3JIEMEHTAPHOTO

HicClIe10BAHHS M CBOMCTB KOMITOSHLIMH ABYX (QYHKUUH;
CTPOMTH ~ I'€OMETPUYECKHE o0pa3sl ypaBHEHH M HEPABEHCTB  Ha

KOOpAHHATHOM TJIOCKOCTH;

cBOOOJHO ONMEPUPOBATh  MOHATHIMHI rpaduKi  TPUrOHOMETPHYECKHX
(yHxumii;

NpUMeHsTh (QYHKLIMH Ui MOJETHPOBAHHA U HCCIENO0BaHUS peallbHBIX
TPOLIECCOB.

Hayana maTeMaTH4eCKOro aHAJIH3a:
HCIOMIE30BATh TIPOM3BOHYIO ISl MCCICAOBAHHA (yHKIH HA MOHOTOHHOCTh

H IKCTpEMyMbl;
HAXOJUTH HAUGOJIBIIEE U HAUMEHBIIECE 3HAUYCHHS (yHKIIHH HEMpPEPLIBHOM Ha
0Tpeske;
17
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HCIIOJIL30BATE  MIPOW3BOAHYIO JUISl HAXOXKACHUS HAMJTYYIIero pelieHus B
ﬂp”maﬂHle, B TOM HYUCJIC COlIHEU]bl-lO-:)KOHOMM'»leCKHX, 3ajgavax, Juis
onpeie/ICHHA  CKOPOCTH M YCKOpeHHs Mpolecca, 3aJaHHoro (GopmyJsioi wuim
,-paqmncom;

cBOOOZIHO  ONEPUPOBATH  NOHATHSMH: MepBOOOpa3HAs,  ONpeAeIEHHbINH
UHTErpai, HAXOAUTb NEPBOOOpa3HbIC IIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
yHTErpall 1no dopmyne Hetotona-Jleiibuuna;

HAXOJHUTh IUIOLIAJIH TUIOCKUX (PUTyp U 00BEMBI TEJ C MOMOIIBIO HHTErPaa;

UMETh MPEACTABJICHUE O MAaTeMaTHUYECKOM MOJCIMPOBAHUM HA TPUMEpPE
cocraBlieHUs IHQdepeHUaNnbHBIX YpaBHEHUIA;

pewarb NMPHKJIAAHBIE 3a1a4M, B TOM YHMCJIE€ COLUAIbHO-IKOHOMHYECKOrO H
()U3HYECKOT0 XapaKTepa, CpeICTBAMH MATEMATHYECKOTr0 aHaIH3a.
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EBHO-METOII“‘-I ECKOE OBECIE
AgoBATEJleOFO MMPOLUECCA

o BATETPHBIE VUEBHLIE MATEPHA LY 115 yuygpy
KA

YEHUE

- anrebpa u H
MaremaTHKa: 1rEOPd H HAYANA Matematueckoro ananysg, reomerpus. Asre6
usi. AnreGpa
;i Hauana MaTEMaTHIECKOro ananusa 10-11 gyacc, YueOuuk Bazosii
"

yrayGnéui yPOBHH

METO m/lqECKl/lE MATEPHAJIBI JUISI YYUTE JISI
Anre0pa u HaYaJ1a MaTCMAaTHYECKoro aHanu3a. 10-11 knaccel. Metoanueckue

peKOMeHllall”" Kk yueOuuky II1. A. Anumosa, 10. M. Konsruna, H. E. ®&noposoii

u Ap

U®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

UHTEPHET
https://resh.edu.ru/subject/51/10/

https:/resh.edu.ru/subject/51/11/
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