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INOACHUTEJIBHAA 3ATINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECIeYMBACT HMHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHsS BCEX eCTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpoHbI, (OPMHUPYET JIOTUYECKOE M aOCTPaKTHOE MBIIUICHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYruX JUCHMIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HayKH, KOTOpas
bopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoi popme.

VY4eOHbIil Kypc anredpsl M Hayall MaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMA PAa3BUTHS DKOHOMUKH W OOIICCTBCHHOW J>XW3HHU, IMO3BOJISICT OPUCHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BAaTh WX TS
JAIBHEWIET0 00pa3oBaHWs W B IIOBCEIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BHBAcT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTB, JOKA3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PAcCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (POPMUPYET KpeaTWBHOE M KPUTHYECKOE
MBIIIUICHHE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJEICH pEaJIbHBIX CUTYyalluid, WHTCPIPETANN TOJy4EeHHBIX
pelIeHui, 3HAKOMSITCSI C IPUMEpaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKe U
HCKYCCTBE, C BBIJIAIOIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMH.

Y4eOHbIii Kypc o0nagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanmm3yercsi Kak depe3 y4eOHBIM MaTepual, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJO/DKUTEILHOM — KOHIICHTPAIlMd  BHUMAHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYYECHHBIN pe3yibTar.

B ocHoBe meromukn oOyueHHs anreOpe ¥ HadajgaM MaTeMaTHYECKOTO aHaIW3a JIC)KHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEYIOIINE COJEpKATeNbHO-METOANYECKHe JTHUHUM: «Yucna U BbUUCICHUS», «DyHKIMH U
rpadukmny, «YpaBHEHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmzay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE COIEpKATEIHbHO-METOAUYECKUE JIMHUMA W3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOyYeHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
JIpyra M TOCTENEHHO HACHIIASCh HOBBIMH TeMaMU U pasznenamu. JlaHHBIA y4eOHBIH Kypc
SBIISIETCSI WMHTETPAaTHUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe CcolepKaHWe HECKOJIbKUX
MaTeMaTHYECKUX JMCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsI MHOJXKECTB, MareMaTrWdeckas Jorumka u npyrue. [lo mepe Toro kak oOydarommecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllaparoM, y HHUX TOCIEeI0BATEIBHO
dopMupyeTcss M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOENb peaTbHOMN
CUTyalliu, TMPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, AJs pelieHUs
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHOW MaTeMaTH4YeCKOW 3ajaud, a 3aTeM HHTEpHpPEeTHPOBAThH
CBOM OTBET.

CopepxarenpHo-MeTOAMYECKass  JUHUS  «Yucna W BBIUMCIEGHMS)  3aBEpIIAET
(dbopMUpOBaHHE HABBIKOB HCIIONIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 001iero obpaszoBanus. Ha ypoBHe cpemHero obmiero odpa3oBaHUs 0c000€
BHUMaHUE yaemnseTcss (GOpMHPOBAHUIO HABBHIKOB PAIlMOHATBHBIX BBIYMCICHUH, BKIIOUYAIONINX B
ce0sl UCIONb30BaHNE PA3TUYHBIX (OPM 3alUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pabOTaTh C MAaTEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroNIMMCSI MHOXECTBA HATYpPaJbHBIX, LIENBIX, PAllMOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOMOIHSIIOTCS MHOXECTBOM KOMILUIEKCHBIX uucesl. B KaxaoM U3 3Tux
MHO>KECTB PacCCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(UYECcKue 3a/1auu U Olepaluu: JeIeHre
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIbIX YHCEN, O0cCOoOble CBOMCTBA
paloHaIbHBIX U UPPALMOHATBHBIX UYKCeN, apu(MeTnyecKkue Oornepaluu, a TakKe H3BICUYECHUE
KOpHSL ~ HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  bmaronmaps
MOCNIE0OBATEIbHOMY  PAaCIIMPEHHIO Kpyra HCHOJb3YeMbIX YHCET U  3HAaKOMCTBY C
BO3MOXKHOCTSIMU UX NMPUMEHECHHSI IJIs1 PEIICHUS PA3IMYHBIX 33729 (popMHUpyeTCs MpeACcTaBlIeHUE
0 €IMHCTBE MAaTEeMaTUKH KaK HAyKH U €€ POJIM B IOCTPOCHUH MOJEIEH pealbHOro MUpPa, HIMPOKO
UCTIOJIB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

Jlunus «YpaBHEHHSI U HEPABEHCTBA» PEaTU3yeTCs] HAa MPOTSIKEHUH BCEro OOy4YeHHsS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxaoMm pazzaene I[IporpamMmbl
MPEeyCMOTPEHO pellIeHHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOyyaroniyecsi OBIaJeBalOT
pa3IMYHBIMU ~ METOJAaMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
coaepxanux mapamerpbl. [lonydeHHble yYMEHMs IIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
GyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUN NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBININX U HAMMCHBITUX 3HAaYeHUN QyHKIMU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
palMOHATIBHBIX, UPPAUOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TaKKE BBIPAKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JAJbHEHIIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINLJICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JACTYKTHUBHBIX PacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICcTaBlIeHNUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] IPAKTHUECKUX U €CTECTBEHHO-
Hay4YHBIX 3a]1a4, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToanueckass TuHUS «DyHKIUU U TpauKU» TECHO MeperieTaeTcs ¢
JpYrUMU  JIUHUSMH  y4eOHOrO  Kypca, TIOCKOJIBKY B  KakKOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1 Marepuana. M3ydeHue  CTENeHHOM, IOKa3aTelIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUECKUX (DYHKIIMMA, UX CBOMCTB U rpa)uKoB, UCIIOIb30BaHUE
byHKIMI Ui pemieHusl 3a7ad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKHUM aHAJIM30M, TaK M C pelIeHWEM ypaBHEHUW W HepaBeHCTB. [Ipu
3TOM OonNbIlIOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTbh (Gopmyraamu
3aBUCUMOCTH MEXIY Pa3IMYHbIMU BETWYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTelbHON JIWHUM HAleleH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B pas3iudHON (opme:
AHAIUTUYECKOW, Tpaduyeckod U crnoBecHOW. Ero wusydeHue cmocoOCTBYeT pa3BUTHUIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIHH,
MCIIOJIb30BaHUIO aHAJIOTHH.

ConepkarenbHas nmuHusa «Hadama maTeMaTHYeCKOTo aHajIu3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYr KaK MaTeMaTHYeCKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0y4YarolInMcs,
TaK KaK y HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOXKHBIX (DYHKIIHH, OMPEIEIsITh UX
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM W YCKOpEeHHs TporeccoB. JlaHHas coziepxareinbHas JIMHHAA OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJENEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HAaXOJUTh HaWIydlllee pEeHIeHHEe B MPUKIATHBIX, B TOM YHCIE COIUAIbHO-I)KOHOMUYECKHUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYEeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
a0OCTpaKTHOTO, (OPMATLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs



Y3HAIOT O BBIAAIOIIUXCS Pe3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTH MaTeMaTHKH KaK HayKH, U
00 X aBTOpax.

CopnepxarenpHO-MeTOAMYECKAsE JIMHUS «MHOXECTBA M JIOTMKa» BKIIOYaeT B cels
9JIEMEHThl TEOPUM MHOXXECTB U MAaTeMaTU4YecKOW JIOTUKH. TeopeTHKO-MHO>KECTBEHHBIE
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKM M IpejulararoT Haubosee
YHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3fesibl MaTeMaTUKH U €€ MPUIOKEHHM, OHU
CBSI3BIBAIOT pa3Hble MAaTEMaTHYECKUE TUCIMIUIMHBI U UX MPUIOKEHHS B eAnHoe 1enoe. [loaromy
BaXHO JIaTh BO3MOXXHOCTh OOyYaroleMycs IOHUMaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIb30BaTh €ro JUIsl BBIPAXEHHUS CBOUX MBICHEH. [lpyrum
BaXHBIM IPU3HAKOM MaTE€MaTHKW KaK HayKH CJeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOrOCTb
00OCHOBaHMH M  CJIEIOBaHHE OINPEACHEHHBIM IpaBUaM IIOCTPOEHMSI JOKAa3aTENIbCTB.
3HAKOMCTBO C 3JIEMEHTAaMH MAaTeMaTH4YeCKOW JIOTMKU CIHOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO
MBILUIEHHUS] 00YYarOUINXCsl, TO3BOJISIET UM CTPOUTH CBOU PACCYXJIEHUS HA OCHOBE JIOTMUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yueOHOM Kypce «Anrebpa W Hayalla MaTeMAaTHYECKOTO aHAIU3a» IPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOr0  MOJENUPOBAaHHUSA, KOTOpPbIEe  MPU3BAaHBl  CIOCOOCTBOBATH
(GOpMHPOBAHNIO HABBIKOB TOCTPOCHHS MOJENEH pPEalbHBIX CHUTYallMd, HCCIECIOBAHUS ITHX
MoJieJiel ¢ TOMOIIBI0 ammapara anreOpbl M MaTeMaTHYeCKOro aHaiu3a, HHTEPHpeTaluu
MOJYYCHHBIX PE3y/bTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXIBIM M3 Pa3[eliOB MPOTPAMMBL,
MOCKOJIbKY BECh MaTepuai y4eOHOro Kypca MIMPOKO UCHOIB3YeTCs IS PELICHUS MPUKIIATHBIX
3agady. llpu pemeHun peanabHBIX MPAKTUYECKMX 334ad  OOydaromuecs pa3BUBAIOT
HAOIIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BATh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATh Mpodiiemy. JledarenbHOCTh MO (OPMHPOBAHUIO
HaBBIKOB pEIlIeHMs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcsl B MPoLiecce U3yyeHHs BCeX TeM y4eOHOro
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha u3ydenue yyeGHOro Kypca «Anredpa 1 Hadyana MaTeMaTHYECKOTO aHAIN3a» OTBOAUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).

YUYET PABOYEM ITPOTPAMMBI BOCITUTAHUSI

Peanuzanus BoCIUTaTENBHOIO IMOTEHIMANa YPOKOB anreOpbl (YpOuHOW [esTeNbHOCTH,
ayIUTOPHBIX 3aHATUH B paMKax MAaKCUMaJbHO JONYCTUMON  y4eOHOM  Harpys3ku)
npeaycMaTpuBaeT:

MaKCHMaJbHOE HCIIOJIb30BAHUE BOCHUTATENBbHBIX BO3MOXHOCTEH COJIEep)KaHUs y4eOHOTo
Kypca Ui (OpMHUpOBaHMS y OOYyYarOIIMXCS POCCHMCKMX TPaJUIMOHHBIX JTYXOBHO-
HPABCTBEHHBIX M COLMOKYJIbTYPHBIX LEHHOCTEH, POCCHIICKOTO HCTOPHUYECKOrO0 CO3HAHUS Ha
OCHOBE HCTOPHUYECKOIO TMPOCBEIICHUS; I0A00p COOTBETCTBYIOILEIO COJAEPKAHUS YpPOKOB,
3aJJaHU}, BCIIOMOTaTEeIbHBIX MaTEPHUAJIOB, MPOOIEMHBIX CUTYaLUN U1 00CYKIeHUM;

y4€T 1IeNIeBBIX OPUEHTHUPOB PE3yJbTATOB BOCIUTAHMUS B OINpPENEICHUU BOCIUTATEIbHBIX
3a71a4 YPOKOB, 3aHATHI;

BKJIIOYCHHE YUYUTEISIMH B KOHCHEKTHl (TEXHOJOIMYECKHE KapThl) YPOKOB TEMAaTUKU B
COOTBETCTBUU C KaJIEHJAPHBIM IJIAHOM BOCIUTATEIbHONU pabOThI;

BBIOOp METOJI0B, METOJUK, TEXHOJIOIUH, OKa3bIBAIOIIMX BOCHHUTATEIBHOE BO3/ICHCTBUE HA
JMYHOCTh B COOTBETCTBHUH C BOCHHUTATENBHBIM HCATOM, IENbI0 M 3aJadyaMH BOCITHTaHMUS,
[IEJIEBBIMA OPUEHTUPAMHU Pe3yJbTaTOB BOCIMTAHUS; peau3alllio MPUOPUTETa BOCIUTAHUSA B
y4eOHOM JeATENHHOCTH,

NpUBJCUYCHHE BHUMAHUS OOYUYaIOUIMXCS K IIEHHOCTHOMY AacCIeKTYy HM3Yy4aeMbIX Ha ypoKax
MPEAMETOB, SBJICHHH W COOBITUH, WHHUIMUPOBAHUE OOCYKICHHM, BBICKA3bIBAHUN CBOETO
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITHSIM, SBICHHSM,
JTULaMm;

NpUMEHEHHE HMHTEPAKTUBHBIX (GopM  ydeOHOH paboThl -  HMHTEIUICKTYAJIbHBIX,
CTUMYJIMPYIOIINX [O3HABATEIbHYI0 MOTHUBAIIMIO, WUTPOBBIX METOJUK, IUCKYCCHUH, TaroIINX



BO3MOXXHOCTh TMPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO [HAJIOra; T'PYMIIOBOW pPabOTHI,
KOTOpass YYWUT CTPOMTHb OTHOLIEHUS U JeHCTBOBaTb B KOMAHJE, CIIOCOOCTBYET pa3BUTHUIO
KPUTHYECKOI'O MBILLUICHHUS;

noOyxaeHue oOyJarolmuxcst coOM0JaTh HOPMbI TOBEACHUS, IpaBUiIa OOIIEHHS CO
CBEpCTHHUKAMHM M TIEarOTHYECKMMU paOOTHUKAMH, COOTBETCTBYIOIIME YKIJIQAYy ILIKOJBI,
YCTAHOBJICHHE U MOAJIEPAKKY JOOPOKENaTeIbHOM aTMoc(epsl;

OpraHu3alMI0 HACTAaBHMYECTBA MOTHMBUPOBAHHBIX U 3PYIAMPOBAHHBIX OOYYAIONIIUXCS Hall
HEYCIEBAIOIMMHU  OJHOKJIACCHUKAaMM, B TOM 4HCIE€ C OCOOBIMM 00pa3oBaTeIbHBIMU
NOTPEOHOCTSAMH, JAIOWIEr0 OOYYaIOUNIMMCS COLUAIBHO 3HAYMMBIM OMBIT COTPYAHUYECTBA U
B3aMMHO! IIOMOIIIY;

UHUIMMPOBAHUE U MOJACPKKY HCCIEIOBATEIBCKON JESITEIbHOCTH O0YyJaroImuxcs,
IUIAHUPOBAHWE U BBIIIOJHEHUE  WHAMBUAYAJIBHBIX U I'PYNIIOBBIX MPOEKTOB BOCIMTATEIbHON
HaIpPaBJIEHHOCTH.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A» (YT'JIYBJIEHHBIN YPOBEHD)
JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O HJIE€HA POCCHUHCKOro OOIIECTBa, MPEJICTABICHHE O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBICHHUM, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAUCHUEM;

2) NATPUOTHYECKOTO BOCITUTAHNS:

c(hOpMUPOBAHHOCTh POCCUIMCKON TPaKIaHCKON UICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAIIEMY POCCHUIMCKOM MaTreMaTHUKH, LIEHHOCTHOE OTHOIICHUE K JOCTHUKEHHSIM POCCHUCKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOIbI, WCMOJB30BaHUE JITUX JOCTHKEHUH B
JIPYTHX HayKax, TEXHOJIOTHUAX, chepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JESTEIBHOCThIO YUYEHOTO, OCO3HAHHUE JIMYHOTO BKJIAJla B TMOCTPOCHHUE
YCTOHYHUBOTO OyIyIIEro;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE  OTHOIIEHHWE K  MHPYy, BKJIIOYas  ACTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHIeHWH, pacCyXIeHUuH, BOCHPHUUMUYHUBOCTh K
MaTeMaTHYECKUM acCleKTaM pa3InYHbIX BUIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHSATh MaTEMAaTHUECKUE 3HAHUS B UHTEpEcax 3J0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
nuTaHue, COATaHCUPOBAHHBIN PEKUM 3aHITHI U OT/ABIXA, pETyisipHas (pu3ndecKkas akTUBHOCTH),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0JIt00Us, UHTEpEC K pa3iuuHbIM cepam
po(hecCHOHANLHOM JESITENbHOCTH, CBI3aHHBIM C MAaTEMaTHKOW W e€ MPHIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B pEeUICHU U
MPAKTUYECKHX 3a7a4 MaTeMAaTHUECKOI HAPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:



C(I)OpMI/IpOBaHHOCTB BKOHOFHHGCKOﬁ Ky.HbTypBI, IIOHUMAHHUC BJIUAHHUA COLUAJIBHO-
SKOHOMHYECKHMX IIPOIIECCOB HA COCTOSHHUE IPUPOJHON M COIMAIBHOM Cpeibl, OCO3HAHUE
I00ATBHOTO  XapakTepa  AKOJOTMYECKHX  MpoOieM, OpHEeHTAalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYXKalolleh cpejbl, MIIaHUPOBAaHUE
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHUKHU, TOHMMaHUE MATEeMAaTHYECKOW HayKh Kak cqepbl
quOBequKOﬁ JACATCIIbHOCTH, 3TAIIOB eé paSBI/ITI/ISI WU 3HAYUMOCTU I pa3BI/ITI/I$I OHUBUJIIN3allUN,
OBJIQJICHHE S3BIKOM MAaTEMATHKHU U MaTeMaTHYECKON KYIbTYypOi KaK CpeJACTBOM MO3HAHMS MUPAa,
TOTOBHOCTH OCYH_IGCTBJISITB HpOGKTHy}O nu HCCHGI[OB&TGJIBCKYIO NCATCIIBHOCTD I/IHI[I/IBI/IIIyaJIBHO nu

B IpyIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

BBISBJIITh M XapaKTEPU30BATh CYLIECTBEHHbIE IMPHU3HAKKM MaTEeMaTHUYECKHMX OOBEKTOB,
NOHATUH, OTHOIICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHA,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHUs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHUPOBATh U MpPeoOpa3oBHIBATh CYKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €TMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUUs B (akTax,
JaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, MpeajaraTb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUL;

JIeNlaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECTYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBATh AapryMEHTAlLMIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXJAEHHSI U BHIBOJIBI;

BBIOMpATh Crmoco0 pemieHus y4eOHOW 3agaud  (CpaBHHMBATh HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXONAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBare/bCKue 1eCTBHSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHMS, (POPMYINPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOJIUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBAHHE 10
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SIBJICHHUS, IMPOIECcCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOpMYITUpPOBaTh 000OIIEHNS U BBIBOJIBI MO pe3yibTaTaM MPOBEAEHHOTO
HaOJII0/IeHUs, UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Patora ¢ unopmanmeii:

BBIABIIATH JEPUIMTH MHPOPMAIIUH, JaHHBIX, HEOOXOAUMBIX Il OTBETAa Ha BOMPOC M IS
pEILIEHNUs 3a1a4H;



BbIOMpaTh WHGOPMAIMIO W3 HCTOYHHUKOB  Pa3MYHBIX THUIOB, AaHAIU3UPOBAThH,
CUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH MH(POPMALMIO PA3IMYHBIX BHJIOB U  (QOpM
IIPEJICTaBJICHHUS],

CTPYKTypupoBaTh  uHGOpMaIUIO, MPEACTaBIATH €€ B  pa3iuuHbiX  ¢opMmax,
WILTIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAE&KHOCT, HWHGOPMAlMU MO CaMOCTOSATENbHO  CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHBbIE YHMBepcaIbHbIe yueOHbIe AeiicTBUSA

Oo0wmenne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMHU U LCIISIMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TCKCTAaX, JaBaTb IOACHCHUA II0 XOA4Y pCelICHHUA 3aJadd, KOMMCHTUPOBATH HOJIy‘-IGHHBIfI
pe3ysbTar;

B X0/€ OOCYX/IEHHUS 3a/JaBaTh BOIPOCHI MO CYHIECTBY OOCYXIAeMOH TeMbI, TPOOIEMEI,
pelraeMoil 3aauM, BBICKa3bIBaTh WJIEH, HAll€JICHHBbIE Ha MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXJICHUS C CYKACHUSMHU APYrHMX YYaCTHHKOB JUAIOTa, OOHAPY)KMUBATh PAa3IM4Me U CXOICTBO
HO3ULUH, B KOPPEKTHOU opme (HOopMyIHpOBaTh Pa3HOIIACHs, CBOU BO3PAKEHHUS;

MNpEACTaBIATL PE3YJIbTAaThl PCHICHHUA 3aJadd, SKCICPUMCHTA, HUCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmarT BBICTYIJICHMS C Y4€TOM 3aJad HpPE3eHTaluu |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIaH, AJITOPUTM pELICHHs 3aJaud, BbIOMpaTh CIOCOO pEleHUs ¢ Y4EToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JAEHCTBUIA
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJdbTaToB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAlJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBAaTh COOTBETCTBHE pe3ysibTaTa LEeIH M YCIOBHUSIM, OOBSICHITH MPUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ysIbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OIIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelmieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpTaHU3aIMI0 COBMECTHOM palOTHI, paclpeAcisTh BHIBI pabOT, MTOTOBApUBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4IEHAaMH KOMaHJbl, OLIEHMBaThb KAauyeCTBO CBOEr0 BKJIaJa B OOIIMH NPOAYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonny oOyuenus B 10 kJjacce 0Oy4aroIIMICS MOMYYHUT CIEAYIOIIHE MPEIMETHBIE
pe3yibTaThl 1O OTJACJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Auredbpa U Hadana
MaTEMaTUYECKOI0 aHaJIu3a:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OTIEPHUPOBATH MOHATHAMU: PAMOHAIBHOE YHCII0, OECKOHEUHAs! TTEPUOIMUECKas
JIpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOYKECTBA PAallMOHAJIBHBIX M JAEHCTBUTEIbHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HOPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKJIAIHbIX 33/a4 U3 pa3IMYHbIX OTpaciiei
3HAHUU U PEAIbHOM KU3HU;

IPUMEHATh NPUOIKEHHBIE BBIYUCICHMS, MpaBWa OKPYIVIEHUs, NPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJIHO ONEpUPOBATh IOHATHUEM: CTEHNEHb C LEJNbIM I10Ka3aTesieM, HUCIOJIb30BaATh
NOIXOAAIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YWCEN JUISl PEIICHWS NMPAKTUYECKHX 3a1ad U
IIPEJICTaBICHNs JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIbHOM CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIEM;

CBOOOZHO ONEpPUPOBATH IOHATUSAMU: Jorapudm yucia, NECATHUYHbIE M HaTypajbHbIE
JorapudMmBbl;

CBOOOZHO ONEpPUPOBATH MOHATHSIMHU: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOIO
apryMeHrTa;

OIIEpUPOBATh NOHATUIMHU: APKCUHYC, APKKOCUHYC M apKTAHI'€HC YUCIIOBOIO apryMeHTa.

YpaBHeHHs M HEPABEHCTBA:

CBOOOZHO  OIEpUpPOBaTh  IMOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U ypaBHEHUA-CIICICTBUS, PABHOCUIIbHBIE HEPAaBEHCTBA;

IPUMEHSTHh pa3IUYHbIE METOAbl PELIEHUS pPALMOHAIBHBIX U JPOOHO-PAllMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJI UHTEPBAJIOB JUIsl PEIICHHs] HEPAaBEHCTB;

CBOOOJHO ONEpUPOBAaTh MOHATHUSAMU: MHOTOWIEH OT OJHOM INEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Buera nns pemenus 3aaay;

CBOOOJTHO ~ONEpUpOBaTh MOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHula,
OnpeAeNnuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN IS PELIECHUS
CUCTEMBbl JIMHEWHBIX YPaBHEHHUM, MOJEIUPOBATH PEAJbHBIE CUTYallUH C IOMOIIBIO CHUCTEMBI
JUHEMHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEINM C IOMOUIBIO MAaTpHIl U
oTnpeenuTeNel, UHTePIPETUPOBATh MOTYYEHHBIN pe3ylbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TPpeoOpa30oBaHus BRIPaKEHHI;

BBIMIOJHATh NPeoOpa3oBaHMsI YHCIOBBIX BBIPAKEHUH, COAEpXKAIMX CTENEHU C
paloHaIbHBIM IIOKA3aTENIEM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MOB i  TIpeoOpa3oBaHusl  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHANbHBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOAUTh UX PELICHHUs C MOMOUIbI0 PAaBHOCHUIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS TPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHU;

CBOOOJTHO OINEPHUPOBATH IOHSATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHME, TPUMEHATH
HEo0XoauMble (POPMYIIbI JUIsl PELLICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI];

MOJENUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKe aireOpbl, COCTAaBJIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4yM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKkuuM U rpapukm:



CBOOOJTHO OMEpUPOBATh MOHATUAMHU: (DYHKIHMS, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIUH, KOMIO3UIMS (PYHKIUH, rpaduK (QYHKIMH, BBITOJIHATH ASJIEMEHTapHbBIC
npeoOpa3oBanus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUPOBAaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs M MHOYKECTBO 3HAYEHUH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OINEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOIUYECKUE
(GyHKUIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHNne (QYHKIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U LEJIBIM
nokasareseM, rpaQuk CTENeHHON (YHKLUMU C HaTypaJbHBIM M LEJIbIM IOKa3aTeneM, rpapuk
KOpHsI N-0ii CTEeTIeH! KaK (YHKIIUU OOpaTHOH CTENEHU C HaTypallbHBIM IIOKa3aTeIeM;

ONEpPUPOBATh MNOHATUAMM: JIMHEWHas, KBaJpaTW4yHas W ApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(UKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelibHas U Jorapupmuueckas (yHKLUUHU, UX
CBOICTBA M TpadMKH, HCIIOIB30BaTh NX IpadUKH s peIICHHs YpaBHEHUIA,

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUUYECKAs OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIIOBOTO apryMEHTa;

UCIMOJIb30BaTh rpaduku (QYyHKIMHA A7 UCCIeI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
pelIeHNH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB M PEaIbHOM JKM3HH, BBIpAXaTh (HopMylaamu
3aBUCUMOCTH MEXly BEJTUUYNHAMM;

Hauvana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apupMeTHUYecKas U IeoMeTpuYecKas Hporpeccus,
0eCKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKAsi IIPOTPECCHs, JIMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(bopMyIa CI0XXHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MIPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  HOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
MI0CJIEIOBATEIFHOCTEH, MOHOTOHHBIE ¥ OTPAaHHYEHHBIE TTOCIIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a 0ECKOHEYHO MaJblX;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH: HENPEPBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OIIEPHPOBATH TOHATHEM: (DYHKIHS, HENpepbIBHAas Ha OTpe3Ke, NPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (YHKLUH IS peIIeHHs 3a/1a4;

CBOOOJTHO OTEpPUPOBATh TMOHATHUSMHU: TIepBas W BTOpas TPOHM3BOJAHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKIUY;

BBIUUCIISITH TIPOM3BOJHBIE CYMMBI, IPOW3BENCHHS, YAaCTHOTO W KOMITO3UIMH JIBYX
(byHKUIMH, 3HaTh TPOU3BOIHBIE JIEMEHTAPHBIX (YHKINH;

UCTIOJIF30BaTh TE€OMETPUICCKHIA U (PU3UIECKUIN CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TIOHATHIMH: MHOXECTBO, OTIEPAIINU HaJl MHO)KECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ui ONUCAHHs PeasIbHBIX MPOLIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX Y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: OIpEJesieHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTHYECKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCWILHBIC ypaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenums B 11 kijacce oOydaromuics TONYYUT CIEAYIOIIHE TMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM pabodeil mporpaMmel yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOr0 aHAJIN3a»:

Yuciia ¥ BBIYUCICHUSA:

CBOOOJHO OINEpUPOBaTh MMOHATUSAMH: HATypaJbHOE WU LEJ0€ YHCIO, MHOXECTBA
HATYpaJbHBIX M IEJIBIX YHCEII, UCIOIB30BaTh NMPU3HAKU AeaUMOcTH 1enbix ynces, HO u HOK
HaTypalbHbIX YHCEIN JJIs PELIeHUs 3a1a4, IPUMEHATh anroput™ EBkinuaa;



CBOOOJIHO ONEPUPOBATH MOHATHEM OCTATKa MO MOJYJIIO, 3aUCHIBATh HATypajbHbIC YHCIA
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMaX CUUCIICHHUS,

CBOOOJTHO ONEPUPOBATh MOHATHIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHcell, MPe/ICTaBIATh KOMIUIEKCHbIE YHClia B alreOpandeckoil U TpUroHOMeTpuueckoil dopme,
BBINOJIHATH apUPMETUYECKHIE OTIEPALMU C HUMH U N300paXkaTh HAa KOOPJMHATHOW TJIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPpPALUOHANbHbBIC,  IOKa3aTelbHbIE U
jorapuMuuecKre HepaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX MIEPEXO0/I0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pEIIeHNH TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOZHO OINEpPUPOBaTh MOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, MPUMEHATH
HEo0XoauMbIe (OPMYIIBI IS PEILICHHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHAMH: CUCTEMa U COBOKYIHOCTh YpaBHEHUI U HEPaBEHCTB,
PaBHOCHIIBHBIE CUCTEMBI I CHCTEMBI-CIICICTBHUS, HAXOIUTh PEUICHUSI CUCTEMBI H COBOKYITHOCTEH
paloHaIbHBIX, HMpPPAIMOHATBHBIX, IIOKA3aTENbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemate palioHajbHble, HWpPpPAlMOHANBHBIC, I[IOKa3aTelbHbIE, JorapudMuyecKkue u
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, COJICPIKAIINE MOAYIIH U TTapaMeTpPhl;

MPUMEHSTh TpaduUecKre METOIbI ISl PEIICHUsI YPaBHEHUN 1 HEPABEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMu;

MOJICJIMPOBaTh pealibHbIE CHUTYallMd Ha $3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHHsI, HEPAaBEHCTBA M WX CHCTEMBI 10 YCIOBHUIO 3a/la4yd, HCCIEI0BATh IOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BaHKEM arrapaTa anreOpbl, THTEPIPETUPOBATDH MTOTYUYCHHBIH pe3ylbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHII;

CTPOUTh TIeOMeTpUYecKHe o00pa3bl YpaBHEHHMH W HEPABEHCTB Ha KOOPJMHATHOU
TUIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMH 11 MOACITUPOBAHHS U MICCIIEIOBAHMUS PEATBHBIX IPOILIECCOB.

Hauana maTeMaTH4eCKOro aHaJIM3a:

UCTIONIB30BaTh MPOM3BOIHYIO JUIS HCCIENOBaHWs (YHKIIMM Ha MOHOTOHHOCTH U
HKCTPEMYMBI;

HAXOJUTh HanOOJIbIIIee U HANMEHbIIIee 3HaUeHNs (PYHKITMH HENPEPHIBHOW Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOAHYIO AJISl HAXOX/IEHUS HAMIY4IlIero pelleHus] B NMPUKIATHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHYECKHX, 3a/a4ax, Ui ONPEACICHUS CKOPOCTH M YCKOPCHHS
npoiiecca, 3alaHHOro (GOpMyIIoi Uil rpaduKoMm;

CBOOOJTHO OTIEpPUPOBATh MOHITHAMU: TIEPBOOOPA3HasI, ONPENSIEHHBI HHTETPA, HAXOAUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
JleliOnuna;

HaXOJUTh IJIOUIA]IU MIIOCKUX (PUTYp U 0OBEMBI T€J C IOMOILBIO HHTETPaa;

UMETh TPEJCTABICHHE O MaTeMaTHYeCKOM MOJEIMPOBAaHUHM Ha TPUMEpPE COCTABIICHUS
mudhepeHIaTbHBIX YPaBHEHHI,

pemarh MpUKIaIHbIe 33[aud, B TOM YHCIE COIHMAIbHO-DKOHOMHYECKOTO U (PU3HUYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHUYEeCKOTO aHaIN3a.

COJAEP)KAHUE YYEBHOI'O KYPCA «AJIF'EBPA n HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YI'JIYBJIEHHBIN YPOBEHD)

10 KUIACC

Yucya 1 BLIYUCIECHHUS



Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoanueckue ipodu. Ilpumenenue qpobdeil u MpoIeHTOB ISl PelIeHUs TPUKIAIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIIC 3HAHUMN U PEATbHON KU3HU.

JeiictButenpHbple uncia. PanuoHanpHble M HMppalMOHANbHBIE Yucia. ApudMmeTHyeckue
onepauuy ¢ JECHCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOmmkE€HHbIE BBIYUCICHHUSA, IMpaBWJIa OKPYIJIEHHs, TPUKHUJIKA M OLEHKa pe3ysbTara
BBIYMCIICHH.

Crenenb ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anMcy JEHCTBUTENBHBIX YHUCEN ISl PEIICHUs TPAKTUYECKUX 33]1a4 U IIPEJICTaBICHNS JaHHbBIX.

Apudmerndeckuii KOpeHb HaTYpaJIbHOM CTEIICHH U €0 CBOMCTBA.

CreneHb ¢ palMOHANBHBIM TOKa3aTelieM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[eciTHIHBIC U HATypaTbHBIC JIOTAPUPMBL.

CuHyc, KOCMHYC, TaHI€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. APKCHHYC, apKKOCHUHYC M
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE YpaBHEHMS U ypaBHEHUsI-CIIeACTBUs. HepaBeHCTBO, pellleHe HEpaBeHCTBaA.

OcCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAllMOHATIbHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorowiessl OT OJHOM IEepeMeHHOM. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ rienbivMu kodddummuentamu. Teopema Buera.

[TpeoOpa3oBaHys YHCIOBBIX BBIPAKEHUM, COJIEPKAINX CTEICHH U KOPHH.

UppanumonaneHple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHMS] UPPALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPAaBHEHHUI.

[TpeoOpazoBaHue BhIpAXKEHHM, COIEPIKAIINX JOTapru(MBEI.

Jlorapudpmuueckne ypaBHeHHs. (OCHOBHBIE METOABI PEIHICHHUS JIOTapu(MHUUECKUX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [IpeobOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIpaKEHH. Pellienre TpuroHoMeTpu4ecKux ypaBHEHUM.

Pemienne cucrem NHMHENMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKHH CMBICI M CBOWCTBA, BBIYMCIIEHHE €r0
3HaueHUsl, IPUMEHEHHUE OIPENEIUTENs ISl PellIeHUs] CUCTEMbI JIMHEWHBIX yYpaBHeHUH. Pemienue
MPUKIIAJHBIX 3a/1a4 C IOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. MccienoBanne nocTpoeHHOU
MOJIEH C MTOMOUIBI0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeMaTHYECKUX MOJENEHW PEalbHOM CHUTyallUH C MOMOIIBIO YPaBHEHMH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3afad U
3a/1a4 U3 pa3UIHbIX 00IACTe HayKH U pealbHON )KU3HHU.

DyHKIUHN U TPaQUKH

OyHKus, crnocodbl 3anaHus (QyHkiuu. B3anmuHo obOpatHble (Qynkuuu. Kommnosunums
byukuuil. ['padux pynkuun. DnemeHTapHbIe Tpeodpa3oBaHus rpad@ukoB GyHKINH.

Ob6nacTp onpeneneHus ¥ MHOKeCTBO 3HaueHu ¢yHkimu. Hynu ¢yakinuu. [IpomexyTku
3HaKOMOCTOsAHCTBA. YETHble M Heu€THble GyHKuuu. [lepuoanueckue Qynkuuu. I[IpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakcUMyMbl U MUHMUMYMBI (yHKIIMU. Hanbombiliee ' HauMMEHbIEe
3HaYeHUS PYHKIIMH HA IPOMEXKYTKE.

JluneliHasi, KBaJipaTU4yHas U JpoOHO-THHENHHas GYHKIUU. DIEMEHTapHOE HCCIeI0BaHNE U
MOCTPOEHNE UX TPadUKOB.

CrenenHass (pyHKIMS C HAaTypaJbHbIM M LIEJbIM Toka3areneM. EE cBoiicTBa u rpaduk.
CgoiicTBa U rpaduK KOpHS N-0M CTENEHW Kak (YHKIIMM OOpATHOW CTETNEHW C HATypaJbHBIM
IIOKA3aTENEM.



[Toka3zarenbHas U Jorapudmuueckas QyHKIHH, UX CBOMCTBA U rpaduku. Vcnonbp3zoBanue
rpa¢ukoB PYHKITUH AJI PEIICHUS YPAaBHCHUM.

TpuroHomerpudeckas OKpPYKHOCTb, OIPEACICHUE TPUTOHOMETPHUECKUX (PYHKUIUH
YHCJIOBOI'O apryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEIbHBIX MpoIeccax H siBIeHUsX. [ paguku peanbHbIX
3aBUCUMOCTEM.

Hayana maTreMaTH4ecKOro aHajmu3a

[TocnenoBarenbHOCTH, CLIOCOOBI 3a/1aHUs HOCIeI0BaTeNbHOCTEH. MeTon MaTeMaTUYecKon
WHIYKIUA. MOHOTOHHBIE M OrpaHUYECHHBIC IIOCIEN0BATENbHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTEeMaTHYeCKOro aHaJIN3a KaKk aHaJIn3a OECKOHEUYHO MaJIbIX.

Apudmernueckass W TreoMeTpHuYecKass mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOLIEH I'€OMETPHUECKOW IPOrpecCUi.
JIMHENHBIN M OAKCHOHEHUUAIbHBIM pocT. Yucino e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELICHUs] PEANIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepeiBable ¢yHKIMM M uX cBoWcTBa. Toukm paspbiBa. ACHMOTOTH TpadUKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToa MHTEpBajJOB Ul pEIleHUs
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHUS 3a/1a4.

ITepBas u BTOpas npousBoaHble GyHKIUHU. OnpeneseHue, reOMeTpUIecKuil U GU3NIeCKuit
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QyHKINH.

[TpousBosHbIe 35eMeHTapHbIX (yHKIUH. [Ipon3BosHas cyMMBbl, IPOU3BEICHUS, YACTHOTO
Y KOMIO3ULIMU (QYHKIUH.

MuoxecTBa H JIOTHKA

MHOXeCTBO, Omnepalvy HaJ, MHOXECTBAMU M WX CBOMcTBa. Jlnarpammel Ditiepa—Benna.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO ammapara JJid ONHUCAHMS PEANbHBIX IIPOLECCOB U
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMAaTH4YeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHUSI.

11 KJIIACC

Yuciia ¥ BbIYHMCIECHUSA

Hatypanbnuble n nenble uucna. [IpumeHeHHEe NPU3HAKOB JEIMMOCTH LEIBIX YHUCEI,
HauoOonbmui obmui nenurens (nanee — HOJl) u Haumensiiee obiee kpatHoe (nanee — HOK),
OCTaTKOB I10 MOAYJIO, alropuT™Ma EBKina s pelmenus 3aaad B LENIbIX Yhciax.

KommiekcHple uymcna. AnreOpandeckass W TpUrOHOMeTpuueckas (opmbl 3ammcu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHdyecKrue ornepalnnun ¢ KOMIUIEKCHBIMU uuciamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpJIUHATHOM MtockocTH. Popmyna Myaspa. KopHu N-oii cTtenenu u3
KOMIUIEKCHOTO uucna. [IpuMeHeHMe KOMIUIEKCHBIX 4YHCEN Ul pelleHus (U3NYeCKHX U
T€OMETPUYECKHX 3a1a4.

YpaBHeHHUs M HEPABEHCTBA

CucreMa U COBOKYITHOCTh YpaBHEHUI U HEPAaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-
CleCTBUA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPHUYECKHUX YpPaBHEHHUH C TOMOIIBIO TPUTOHOMETPHUYECKOM
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELLIEHUS UPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE =~ METOABl  pEHIEHUSI CHUCTEM M COBOKYNHOCTEH  palHOHAIbHBIX,
UppaMOHATIBLHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.



IIpumeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEeMaTHMYECKHUX 3ajad U
3ajjad U3 pa3iIMuyHbIX 00JacTed HayKM M PpeaJbHOM JKWU3HU, HHTEpHpeTalus MOJyYeHHbIX
pe3yNbTaTOB.

DOyHKIUM U TpadpuKu

I'padux xommnozuuuu QyHkuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

I'paguueckue MeTonbl pelLIeHUs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTomabl
pelIeHus 3a/1a4 C apaMeTPaMH.

Hcnonb3oBanue rpapukoB (QyHKUIUN A8 HCCIEAOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT P PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre TPOU3BOIHOM K UCCIIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U AKCTPEMYMBI.
HaxosxneHne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHUH HeNTPEephIBHOM (PyHKIIMM HaA OTpe3Ke.

[IpumeHeHre NPOU3BOAHOM Al HAXOXKACHMUS HAWIYYIIEr0 PEUIeHHs B IPHUKIaJHBIX
3ajjauax, JAJs OHpEeJeNeHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (opMmyJod uiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO NepBOOOpa3HbIX. [lepBooOpa3Hble 31€MEHTapHBIX
¢yukuuil. [IpaBuina HaxoXAEHUS IEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuyecknil CMbICIT MHTErpasia. BeruucieHue onpenenéHHOro nHTerpana
no ¢popmyne Hetorona-Jleitoauma.

[IpumeHeHue wuHTErpana Juid HaxXOXKJIEHHUs IUIomaneil miockux ¢uryp u o0bEMOB
F€OMETPUUECKUX TEll.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU PEepeHIINATbHBIX YPABHEHUH.



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YI'VIYBJIEHHBIN YPOBEHD)

10 KJIACC
KoaudecTBO 4acoB, 0TBOAMMBIX HA OCBOEHHE KaKI0i DJIeKTPOHHbIE
Ne Conep:kanue oMb (ppoBIe)
n/n Beero KoHTpoJIbHbIE IpakTu4ecKue o0pasoBaTe/ibHbIE
padoThI padoThbI pecypchbl
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.

1 Muorowiensl. ParimonainHbIe 24 1 bu6nuorexa IIOK
ypaBHeHHsI U HepaBeHCTBA. CHCTEMBI https://lesson.edu.ru/02.2/07
JIMHENUHBIX YpaBHEHUN

2 Oyukuun u rpaduku. CreneHHas 12 1 bubnmnoreka [HOK
(GYHKIHS C LIEJIBIM OKa3aTelIeM https://lesson.edu.ru/02.2/07

3 Apudmernueckuil KOpeHb N-oi 15 1 bubnmnoreka HOK
creneHu. MppanyoHaibHble ypaBHEHUS https://lesson.edu.ru/02.2/07

4 [TokazarenbHast PyHKIHSL. 10 1 bu6nuorexa IIOK
[Toka3zarenbHbIC YpaBHEHUS https://lesson.edu.ru/02.2/07

5 Jlorapudmuueckast GyHKIHS. 18 1 bubnuotexa [JOK
Jlorapudmuueckue ypaBHEHHs https://lesson.edu.ru/02.2/07

6 TpPUroHOMETPUYECKHUE BBIPAXKEHUS U 29 1 bu6muoreka [JOK
ypaBHCHHS https://lesson.edu.ru/02.2/07

7 [TocnenoBaTeTbHOCTH U IPOTPECCUH 10 1 ]f?tptlgg:l;/(l);ses?n%gfru 102.2/07

8 HenpepbiBHble QyHKINH. 20 1 bu6muoreka [JOK
[IpousBoaHas https://lesson.edu.ru/02.2/07

9 [ToBTOpenme, 0600IIEHNE, 5 5 but6mmorekxa [IOK
CUCTEMATH3aLUs 3HAHUN https://lesson.edu.ru/02.2/07

OBIIEE KOJIMYECTBO YACOB I10 136 10 0

[TPOTPAMME

11 KJIACC
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KoanuyecTBO 4acoB, 0OTBOJUMBIX HA OCBOEHHE KAMXKI0M DJIeKTPOHHbIE
) TEeMBbI
Ne Conep:xanue (HppoBbIe)
n/n Beero KoHTpoabHbIe IpakTHyecKue o0pasoBaTe/bHbIE
padoThbI padoThsI pecypchl
1 HccnenoBanue GyHKINNA ¢ TOMOIIBIO 29 1 but6mmoreka [IOK
IPOM3BOJIHOM https://lesson.edu.ru/02.2/07
bubnunoreka LIOK
2 Iepsoobpasnas n mterpan 12 1 https://lesson.edu.ru/02.2/07
3 i Tonmononemmacone 1 . BuGmorera LIOK
' https://lesson.edu.ru/02.2/07
HEpaBEHCTBA
4 HppanuoHanbHble, MOKa3aTeNbHBIE U 24 1 bubnmnoreka HOK
JorapupMHUECKUEC HEPABEHCTBA https://lesson.edu.ru/02.2/07
bubmnoreka IIOK
5 Kommexcupie uncna 10 1 https://lesson.edu.ru/02.2/07
bubnuorexa [JOK
6 Hatypanbieie n uesbie ancia 10 1 https://lesson.edu.ru/02.2/07
7 gmg exgiilgiggg?(a;[];{;;eanmx u 12 1 bubmorexa LIOK
ppall N https://lesson.edu.ru/02.2/07
Jorapu(MUUECKUX YpaBHEHUN
bu6anoreka LIOK
8 3anasn ¢ napavierpamu 16 1 https://lesson.edu.ru/02.2/07
9 [ToBTOpenue, 06001IEHNE, 16 5
cUcTeMaTH3alus 3HaHu
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

ITPOTPAMME
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