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MNOACHUTEJIBHAS 3AIINCKA

VYueOHblit Kypc «AnreOpa W Hayalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIbHYIO 0a3zy Ui HM3y4eHHsS BCEX eCTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpoHbI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax pmaHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoi popme.

VY4eOHblit Kypc anredpsl M Hayall MaTeMaTHYECKOTO aHAIM3a 3aKJa/JbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS DKOHOMUKH W OOIICCTBEHHOW J>XW3HHU, IMMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BATh WX JJIS
JTAIBHEWIETO0 O00pa3oBaHWs W B IIOBCEJIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYECKOro aHaan3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTbH, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0O UHIYKIIMH U PACcCCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpEeaTUBHOE M KPHUTUYECKOE
MBIIIUICHHE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENBHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJEICH pEaJbHBIX CUTYyalluid, WHTCPIPETANN TOJy4EeHHBIX
pelIeHui, 3HAKOMSITCSI C MIPUMEpaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIiA
peanmu3yercsi Kak depe3 y4eOHBIM MaTepual, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJO/DKUTEIILHOM — KOHIICHTPAIlMd  BHUMAHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH |
OTBETCTBEHHOCTH 3a MOJIYYCHHBIN pe3yibTar.

B ocHoBe meromukn oOyueHHs anreOpe ¥ HadajsaM MaTEeMaTHYECKOTO aHaIM3a JIC)KHT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEeyIOIINE COJEpKATeNbHO-METOANYECKHe JTHUHUM: «Uucrna U BbUUCICHUS», «DyHKIMH U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Hauana MaTeMaTnieckoro aHamm3ay, «MHOXKECTBA H
Joruka». Bce OCHOBHBIE COIEP)KATEIHbHO-METOAUYECKUE JIMHUUA H3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOYy4eHHs] Ha YpOBHE CpeHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JIOMOJHSS IPYT
JIpyra ¥ TOCTETEHHO HACHIIASCh HOBBIMH TeMaMU U pazaenamu. JlaHHBIA y4eOHBI Kypc
SBIISIETCST MHTETPAaTUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe CcolepKaHWe HECKOJIbKUX
MaTeMaTHYECKUX JMCUUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsl MHOXKECTB, MaTeMaTrhdeckas Joruka u npyrue. [lo mepe Toro kak oOydaromuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllaparoM, y HHUX TOCIEeI0BATEIBHO
dopMupyeTcss M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTEMaTHUYECKYI0 MOENh peaTbHOMH
CUTyalluu, TPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, A pelieHUs
CaMOCTOSITENTFHO CQOPMYIMPOBAHHONH MaTeMaTHYeCKOH 3ajadd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCcKast  JMHUS  «Yucnma W BBIUMCICHHS»  3aBepIIaeT
dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAYyaTO Ha
YpOBHE OCHOBHOTO 0011ero obpaszoBanmsi. Ha ypoBHe cpemHero obmiero odpa3oBaHUs 0c000€
BHUMaHUe yjaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0sl UCIONb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
npUOIKEHHBIE BEIYUCIICHUS, OIICHUBAThH YHCIIOBBIC BRIPAKEHUS, paboTaTh C MAaTEMATHUECKUMU



KOHCTaHTaMH. 3HAKOMbIE OOYYarONIMMCSI MHOXECTBA HATYpPaJbHBIX, LIENBIX, PAllMOHATBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOIMOIHSIIOTCS MHOXECTBOM KOMILUIEKCHBIX uucesl. B KaxaoM U3 3Tux
MHO>KECTB pPacCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(UYECcKue 3a/1aui U ONepaluu: JeJIeHne
HAIEJIO, OMNEPUPOBAHME OCTATKAMH HAa MHOXECTBE IICNIbIX YHCEN, OCOoO0ble CBOMCTBA
paloHaIbHBIX U UPPALMOHATIBHBIX UYUCeN, apu(MeTHyecKue ornepaluu, a TakKe H3BICUYEHUE
KOpHSI  HAaTypaJIbHOM  CTENEHHM Ha  MHOXECTBE KOMIUIGKCHBIX  uucen.  braronmaps
MIOCJIEIOBATEIbHOMY  PACUIMPEHHI0 Kpyra HCIHOJIB3YEMBIX 4YHMCEl U 3HAaKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHCHHSI IJIsl PEIICHUS PA3IMYHBIX 33729 (OopMHUpYyeTCs MpeACcTaBlIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IOCTPOCHHUH MOJIEIEH peaIbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS 0000IIEHIE U KOHKPETH3AIHSL.

Jluans «YpaBHEHHSI U HEPABEHCTBA» PEaTU3yeTCs] HAa MPOTSHKEHUH BCEro OOy4YeHHS Ha
YpOBHE cpemHero oO0mero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm pasnaene [Iporpammbl
MPEyCMOTPEHO pellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbTare oOyyaroniyecsi OBIaJeBalOT
pa3IMYHBIMU ~ METOJAMHU  pEIICHUS PpalUOHAIBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
coaepxamux mapaMmerpsl. [lonydeHHble YMEHMsI MIMPOKO HMCIOJIB3YIOTCS TPH HMCCIEIOBAHUU
GyHKIHMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEHICHUH MPUKIAIHBIX 337a4 U 3a/1a4 Ha HAXOXKJIEHUE
HauOOJIBININX W HAMMCHBITUX 3HAaYeHUH QyHKIWU. [laHHas comepikareabHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
palMOHATIBHBIX, UPPAMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKe BBIPAKCHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JANbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINLJICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JECTYKTUBHBIX PacCyKICHHH, pabOThl C CUMBOJIBHBIMU
dbopmamu, TpeICTaBICHUs] 3aKOHOMEPHOCTEM M 3aBUCHMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHUs] IPAKTHUYECKUX U €CTECTBEHHO-
Hay4YHBIX 3a]1a4, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CogepxarenpHo-MeToanueckass TuHUS «DyHKIUU U TpaduKU» TECHO MeperuieTaeTcs ¢
JIpYrUMU  JUHUSAMH  Y4eOHOrOo  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEIbHOCTh ~ M3Y4YEHUs1 Marepuana. M3ydeHue  CTENeHHOM, IOKa3aTelIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBOMCTB U rpa)uKOB, UCIIOJIb30BaHUE
byHKIMI U pemieHusl 3a7ad W3 APYTUX YYeOHBIX MPEJAMETOB U PEANTbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKHUM aHAJM30M, TaK M C pElIEHWEM ypaBHEHUW W HepaBeHCTB. [Ipu
3TOM OonbIllOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTbh (Gopmyramu
3aBUCUMOCTH M@Ky Pa3JIMUYHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojep)KaTeNbHON JIHMHUM HAlleieH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TMO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXKAY BEIMYMHAMH B pas3iuyHON (opme:
aAHAIUTUYECKOW, Tpaduyeckod u crnoBecHOW. Ero wusyueHue cmocoOCTBYEeT pa3BUTHUIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIHH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepkarenbHas nmuHusa «Hadama maTeMaTHYeCKOTo aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIupUTh KPYT KaK MaTeMaTHYeCKUX, TaK M MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0yJarOIIMMCS,
TaK KaK y HUX TOSIBJISETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOXKHBIX (DYHKIHH, OMPEIEIsITh UX
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpPEHHWsI TmporieccoB. JlaHHas conaepkaTeibHas JIMHHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOEHUSI MATEMaTHYECKUX MOJENEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxXOJIUTh HaWJIydlllee pelieHne B TPHUKIAAHBIX, B TOM YHCIIE COIHATHHO-DKOHOMHYECKHX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaju3a CIOCOOCTBYET pPa3BUTHIO
a0CTPaKTHOTO, (OPMATLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydarommuecs
Y3HAIOT O BBIJAIOIINUXCSA PE3YJIbTATAX, IOJYYEHHBIX B XOJ€ Pa3BUTU MAaTEMaTUKHU Kak HayKH, U
00 UX aBTOpax.



CopepxarenbHo-MeTOANYECKass JHHHUS «MHOXKecTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYeCKOW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbBIE
MPEJICTaBICHNUS] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH W MpeliarailoT Haubolee
YHHUBEPCAJIbHBIN $3bIK, OOBEIMHSIONIMKA BCE pa3feibl MAaTeMAaTUKU M €€ MPHIOKCHHH, OHH
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUS B efuHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXHOCTh OOy4alolmeMycst IMOHHMATh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTHMKW M HCIOJb30BaTh €ro JJIs BBIpaXKEHUS CBOUX MbIciei. Jpyrum
BaXHBIM IIPU3HAKOM MaTEMaTUKU KaK HAyKH CJIEAYeT MPU3HAThb CBOWCTBEHHYIO €l CTPOroCTb
000OCHOBaHMN U  CJIeIOBaHHE ONpEeACNEHHBIM IpaBUJaM IOCTPOCHMS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaTE€MaTH4E€CKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOIO
MBILUIEHHUS] 00YYarOUINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXJICHUS HA OCHOBE JIOTMUECKUX
npaBui, GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHS.

B yuebHom kypce «Ainrebpa M Hayajlla MaTeMaTUYECKOrO aHalM3a» IMPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YEeCKOr0  MOJEIMPOBAaHHUS, KOTOpPblE€  IPU3BAaHbl  CIHOCOOCTBOBATH
(GbOpMHUPOBAHNIO HABBIKOB IOCTPOCHMSI MOJENeHd pealbHbIX CUTYyallui, HCCIEIOBAHUSA OSTUX
MOJieJIel C TOMOIIBI0 ammapara aiareOpbl M MaTeMaTHYeCKOro aHaliu3a, HWHTEpHpeTaluu
MOJIyUYEHHBIX Pe3yabTaToB. Takue 3aJaHus BIUIETEHBl B Ka)XIbId U3 pa3lelioB MPOTPAMMBI,
IIOCKOJIbKY BEChb MaTepuaji y4eOHOro Kypca MIMPOKO UCHOJB3YETCs ISl PELICHUS IMPUKIIATHBIX
3amau. [lpu pemeHuu peanbHBIX MPAKTHYECKUX 334ad  OOydarommecs pa3BUBAIOT
HAOJII0/IaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOJIb30BaTh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB PEIICHMs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3yUEHHs BCEX TeM Yy4eOHOTo
Kypca «AnreOpa v Hayalla MaTeMaTUYECKOTO aHATTU3ay.

Ha uzyuenue yueOHoro Kypca «Anredpa u Hadyajga MaTeMaTHUYECKOT0 aHAJIM3a» OTBOJUTCS
B 10 kimacce — 136 yacoB (4 4yaca B HEZIEIIO).



COILEPKXAHUE OBYYEHUSA
10 KJIIACC

Yuciia 1 BBIYMCICHUSA

Panmonaneueie yncna. OOBIKHOBEHHBIE W JACCATUYHBIC JPOOH, MPOIECHTHI, OECKOHECUHBIC
nepuoanueckue ipodu. Ilpumenenue qpobdeil 1 MpoIeHTOB Il pelIeHUs MPUKIAAHbIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHON KU3HU.

JeiictButenpHbple uncia. PanuoHanpHble M HMppalMOHANbHBIE Yucia. ApudmeTnyeckue
onepaurdy ¢ JICHCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOnmkE€HHbIE BBIYUCICHUS, IMpaBWIa OKPYIJICHHs, TNPUKHUIKA U OLEHKa pe3ylibrara
BBIYMCIICHH.

Crenens ¢ menbM nokasareieM. bunom HeroTona. Mcnonb3oBanue moaxoasiieit gopmMbl
3alUCH ACUCTBUTEIBHBIX YHCEII JUIsl peLICHUs MPAKTUUECKUX 3a/1a4 U MIPEICTABIICHUS IaHHbBIX.

Apudmerndeckuii KOpeHb HATYpaJIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHp C palMOHANIBHBIM TIOKa3aTelieM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIHHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATypaITbHBIC JIOTAPU(PMBI.

CuHyc, KOCMHYC, TAHI€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC M
apKTaHT€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxxmecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YypPaBHEHHS.
PaBHOCHIIbHBIE YpaBHEHMS U ypaBHEHUsI-ClIeACTBUs. HepaBeHCTBO, pellleHe HEpaBeHCTBa.

OCHOBHBIE METOJIbI PEIICHUS IENbIX U APOOHO-PAIMOHATBHBIX YPABHEHUM U HEPABEHCTB.
MHorowiensl OT OJHOM IEepeMEHHOW. JleneHue MHOroujieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorounensl ¢ rienbivu kodddummuenramu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUM, COJIEPIKAINX CTEICHH U KOPHH.

Uppauronansupie  ypaBHeHHs. (OCHOBHBIE METOJBI  PEIICHUS  HUPPAMOHATIBHBIX
YpaBHEHUM.

[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE METO/IbI PEIIEHUS MTOKA3aTEIHHBIX YPABHEHHI.

[TpeoOpazoBaHue BhIpAKEHH, COIEPKAIINX JOTapru(MBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHne TPUTOHOMETPUUECKHUX
BbIpaKEHU. Pellienre TpUroHoMeTpu4ecKux ypaBHEHUM.

Pemenne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUUECKHMH CMBICI W CBOWCTBA, BBIYUCIEHUE €r0
3HAYCHMUS, IPUMEHEHUE OTNPEEIUTENIS I PEIICHUs] CUCTEMbI TUHEHHBIX ypaBHEeHUH. Pemienne
MPUKIIAJHBIX 3a/1a4 C IOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEeHMI. MccienoBanne nocTpoeHHOU
MOJIEH C MTOMOUIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

[locTpoeHrne MareMaTMuecKUX MOJENE peaJbHON CUTyallud C MOMOIIbI0 YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHWN W HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKHX 3aaad U
3a/1a4 U3 pa3UYHbIX 00IACTe HayKH U pealbHON )KU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMs, crnocoOsl 3anaHus (yHKIWU. B3aumHO oOpatHblie ¢yHkmuu. Kommosuius
byukuuii. ['padux pynkumn. DnemeHTapHbIe Tpeodpa3oBaHus rpadukoB yHKINH.

Ob6nacTp onpeneneHus © MHOKeCTBO 3HaueHu ¢yHkiuu. Hynu ¢yakinuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIe M HeuéTHble QyHKIuU. [lepuommyeckue dyHkimu. [IpoMexyTku
MOHOTOHHOCTH (pyHKIIMU. MakcuMyMbl U MUHUMYMBI (yHKIIUU. Hanbomnbiiee 1 HauMeHbIIIee
3Ha4YCHUs PYHKIIMU HA TIPOMEKYTKE.

JluneitHast, KBaApaTUYHAS U IPOOHO-THUHEIHAST PYHKIIMH. DIIEMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOEHNE UX TPadUKOB.



CreneHHast QyHKIMSI ¢ HATypajdbHBIM W IENBIM Moka3areneM. EE cBoiicTBa m rpaduk.
CpoiictBa 1 rpaduK KOpHA N-OM CTeneHW Kak (QYHKIMHM OOpaTHOM CTENEHH C HATypaJbHBIM
IIOKAa3aTeJIEM.

[Toka3zarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpa¢ukoB PYHKITUH AJI PEIICHUS YPAaBHCHUM.

TpuroHomerpuyeckas OKpPYKHOCTb, OIpPEAEICHUE TPUTOHOMETPHUECKUX (YHKIUH
YHCJIOBOI'O apryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCUMOCTEM.

Havyana mareMaTH4eCKOro aHajaimu3a

[TocnenoBarenbHOCTH, CLIOCOOBI 3a/1aHUS NOCIEI0BATENbHOCTEH. MeTol MaTeMaTH4ecKoi
UHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIEOBATEIbHOCTU. VCcTOpHsS BO3HUKHOBEHUS
MaTEeMaTHYeCKOro aHaJIN3a Kak aHaJIn3a OECKOHEUHO MaJIbIX.

Apudpmernueckass U reoMerpuueckas —mIporpeccud. beckoHeuHO — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'€OMETPHUUECKONW HMPOrpecCU.
JIMHENHBIN M SKCHOHEHUHAIbHBIM pocT. Yumcno e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM JUIs PELICHUs] PEAJIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepeiBable ¢yHKIMM M uX cBoWcTBa. Toukm paspbiBa. ACHMOTOTH TpadUKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToJ MHTEpBAJIOB JJs PELICHUs
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKIUH JIJIsl pEIICHHS 3a/1a4.

ITepBas u BTOpas npousBoaHble GyHKIUHU. OpeaeseHue, reOMeTpUIecKuil U GU3NIeCcKuit
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QpyHKINH.

[Tpou3BonHbIE 351eMeHTapHbIX (yHKUUH. [Ipon3BoaHAas CyMMBbl, IPOU3BEACHUS, YACTHOIO
Y KOMIO3ULIMU (QYHKIUH.

MuoxecTBa H JIOTHKA

MHOXeCTBO, Omepalvy HajJ] MHOXECTBAMU M WX CBOMcTBa. Jlnarpammel Ditiepa—BenHna.
[IpuMeHeHnEe TEOpETUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMAaTH4YEeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEIHET'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa:knaHcKoOro BOCIUTAHUSA:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3MIMK  OOy4yalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'0 4YJIEHA POCCHUHCKOro O0OIIecTBa, MPEJACTABICHHE O MaTEMaTHUYECKUX OCHOBaX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHHIA, TMPOIEIYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, ONpPOCHI U JIPYroe), yMEHUE B3aHUMOJCHCTBOBATH C CONHUAIBHBIMH HHCTUTYTAMU B
COOTBETCTBHUH C UX (PYHKIMSIMH U HAa3HAYCHHEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCUICKON T'Pa)KTaHCKOW HMJIECHTHUYHOCTH, YBOKEHHUS K MPOLUIOMY U
HACTOSILIEMY POCCHMCKON MAaTeMaTHKH{, IIEHHOCTHOE OTHOLIEHHE K JIOCTHXKEHHSIM POCCUHUCKHUX
MAaTeMaTUKOB U POCCUMCKON MAaTEMAaTUUECKON IKOJIbI, UCIIOIb30BAHUE 3TUX JTIOCTUKEHUHN B IPYTUX
HayKax, TEXHOJIOTHSIX, cepax SKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHE TYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoja, chopMHUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHUS, STUYECKOTO MOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTHKEHUN HAYKH
U JIESITEbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyayIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

3CTETUYECKOE OTHOILLIECHHE K MHUPY, BKJIKOYAsl 3CTETUKY MAaTEMaTUUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lad, pPEMICHUH, pacCyXIECHUH, BOCHPHHUMYHUBOCTH K MATEMATHYECKUM AacCICKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3nveckoro BOCHMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUYECKHE 3HAHUS B MHTEpPECAaX 3JJ0POBOTO U
0e30MmacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3JI0POBBIO (370POBOE MHUTAHUE,
cOamaHCHUpPOBAaHHBINA PEXUM 3aHATHI U OTJbIXA, peryisipHas pusnveckas akTUBHOCTb), (pu3ndeckoe
COBEPIIIEHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOM JIESITEIILHOCTHIO;

6) TpyaoBOro BOCIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH TPYAOTIOOUS, MHTEpEC K pa3IudHbIM chepam
npodeccHoHaNbHON NeATeTbHOCTH, CBA3aHHBIM C MAaTEMAaTHKON M €€ MPUTIOKEHUSMHU, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BHIOOp OyayIIeH Mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa3oBaHUIO M CaMOOOpa3OBaHUIO Ha
MPOTSDKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY YYAacCTHIO B PEIICHHH MPAKTUYECKUX 3a]ad
MaTeMaTU4eCKOW HaNpaBIE€HHOCTH;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh ~ SKOJIOTMUECKON  KYJIbTYpHl, TOHHUMaHHE BIUSHHUS  COIHAIBHO-
SKOHOMHUYECKHUX TMPOIECCOB HAa COCTOSHHE TPHUPOJHOM W COLUAIBHON Cpeibl, OCO3HAHHE
rI100aTBFHOTO XapakTepa SKOJOTHYECKHUX MPOOJIeM, OpUEHTAIUsl Ha MIPUMEHEHHE MaTeMaTHUYeCKHUX
3HAHUH JJIs1 peIIeHUs 3a/1ad B 00JIACTH OKPY’KAIOIIEH Cpesibl, TUITAHUPOBAHKUE TTOCTYIKOB M OIEHKH
MX BO3MOXHBIX MOCJIEICTBUM 1151 OKPYXKAIOILIEH CPEbL;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOIIECTBEHHOW MPAKTHKH, TOHUMaHHE MAaTEMaTUYECKOW HAYKU KakK cepbl 4eT0BEUYEeCKOM
JeSATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl pa3BUTHSI LIMBUIIM3ALIUH, OBJIAJCHUE SI3bIKOM
MaTeMaTUKd W MaTeMaTHYeCKOW KYJIbTYpOW KaK CpEeJACTBOM TIO3HAHHUS MHpPA, TOTOBHOCTH
OCYHIECTBJISITh MPOCKTHYIO U UCCIIEI0BATENBCKYIO €SI TEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe e CTBUS
ba3oBble Jlornyeckue 1eMcTBUA:



BBISBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHUH, OTHOIICHUH MEXIYy NOHATUSAMH, POPMYJIMPOBAThH ONPEIEICHUS TOHATUH, YCTaHABIMBATh
CYLIECTBEHHBIN MPU3HAK KIACCHU(pUKALMU, OCHOBAHUS NJs 0OOOIIEHUS M CPABHEHUS, KPUTEPUHU
IIPOBOJMMOI0 aHAJIN3a;

BOCIPUHUMATH, (QOPMYIMpPOBaTH U NPeoOpa3OBbIBATh CYKICHUS: YTBEpAUTEIbHBIE H
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHUBOpeuMsl B (akTax,
JAHHBIX, HAOIIOICHUSX U YTBEPKACHUAX, MIPEIaraTb KpUTEPUH JIJIs BBISIBJICHUS 3aKOHOMEPHOCTEH
Y MPOTUBOPEYHI;

JIeNIaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAE€IYKTHBHBIX U HWHAYKTHUBHBIX
YMO3aKIIYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MaTEMaTUUECKUX YTBEPKACHUN (IPSIMbIE U OT
MPOTUBHOT0), BBICTPAaWBaTh apPryMEHTALMIO, TPUBOAUTH MPUMEPbl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI,

BBIOMpATh croco0 perneHust yd4eOHOI 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanOOJIee MOIXOASIINN ¢ YIETOM CaMOCTOSTEIHHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble uccienoBareibckue 1elcTBUA:

HCIOJIb30BaTh BOINPOCHI KaK HMCCIEAO0BATEIbCKUNH MHCTPYMEHT IO3HAHUA, (POPMYJIUPOBATH
BONPOCHL, (DUKCHPYIOIIHME MPOTUBOpEYHE, MpoOIeMy, YCTAaHABIMBaTh MCKOMOE U JIaHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOAUTh  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEIOBAaHUE  TIO
YCTAaHOBJICHUIO OCOOEHHOCTEM MAaTeMaTH4ecKOoro OObeKTa, SBJIEHUS, IPOILECCa, BBISIBICHUIO
3aBUCHMOCTEI MEXIy 00BEKTaMu, SIBICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENTLHO (hOPMYJIHPOBATh OOOOIIEHUS W BBIBOJABI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HaOIIO/ICHUs, UCCIIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
00001IeHMIT;

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHE NPOLIECCA, a TAKIKE BBIABUTATh IIPEATIONOKEHHS O €T0
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmanmeii:

BBIABJIATH JeUUINUTH UHOOPMALUK, JAHHBIX, HEOOXOJUMBIX JJIsi OTBETAa Ha BOIPOC U JJIS
pellIeHns 3a/1a4H;

BbIOMpaTh  MH(OpPMALMIO W3  HCTOYHUKOB  pA3JIMYHBIX  TUIIOB, AHAIU3UPOBATh,
CHCTEMAaTU3HpOBAaTh U  HUHTEPHPETHPOBATH HHPOPMALMIO  pPa3IMYHbIX BUIAOB U  (opM
MIpe/ICTaBJICHMUS;

CTPYKTYpUPOBaTh MH(POPMALUIO, IPEACTABIATh €€ B Pa3IMUHbIX (hopMax, WILTHOCTPUPOBATDH
rpaduyecku;

OLIEHUBATh HaIEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KommyHukaTHBHBIEe yHHBepcaibHble YueOHbIe JeliCTBUS

OO0menue:

BOCIIpUHUMATb H (bOpMy.]'II/IpOBaTB CYXKIACHUA B COOTBCTCTBUHU C YCIOBUAMHU W LCIIIMU
oO0IIeHus], SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX M HMUCbMEHHBIX
TEKCTaX, 1aBaTh IMMOSACHCHUA 110 XO04Y PCIICHUA 3aa4i, KOMMCHTHUPOBATH HOJ'Iy‘IGHHBIﬁ pE3YIbTAT,

B Xo0Jie¢ OOCYXJEHHUs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOH TeMbl, MpPOOIEMBI,
pemaeMoﬁ 3aaa4yi, BBICKA3bIBaTb HACHU, HALCIICHHBLIC HA IIOHMCK PCHICHUA, COIMOCTABJIATH CBOU
CYXJIEHHUS C CYXJIEHUSMH JPYTUX YYaCTHHUKOB JUaora, oOHapyXMBaTh pPa3IMuue M CXOJCTBO
MO3UIUH, B KOPPEKTHOU opMe GOpMyIIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

MIPENCTABIATh PE3YJIbTAaThl PEIIEHUs 3a7aud, 3KCIEpUMEHTa, HCCIEI0BaHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAaT BBICTYIICHUS C YYETOM 3a/lay MpPEe3eHTalUd U 0COOeHHOCTEN
ayIUTOPHH.



PeryasiTuBHbIe YHHBepPcaJbHbIe YdeOHbIE 1eliCTBUSA

Camoopranmn3anmus:

COCTaBJIATh IUIaH, AJITOPUTM pELICHUs 3aJayd, BbIOMpaTh CHOCOO pelieHUs ¢ Y4ETOM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaThb U KOPPEKTHPOBATH
BapHaHThI peUICHHH ¢ yu€TOM HOBOM HH(DOpMaLIHU.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

BJIa/IETh HAaBBIKAMU MMO3HABATEIBHON peQIIeKCHHM KaK OCO3HAHUS COBEPLIAEMBIX IACHCTBHM U
MBICIMTEIBHBIX TPOLIECCOB, UX PE3yIbTATOB, BIAJETh CIOCO0AMH CAMOIPOBEPKU, CAMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4YeCKON 3a/1auH;

MPEIBHUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh TIPU PEIICHUHM 3a/1a4l, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJEHHBIX OILIHMOOK,
BEISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3y/bTaTa LEMU U YCIOBUSIM, OOBICHITh NPUYUHBI TOCTHKEHUS
WIM HEIOCTIKEHUS Pe3yJbTaTOB JICATEIBbHOCTH, HAXOJUTh OMMOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJbLHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBUAYAIbHOH DPAaOOTHI MpuU
pelnieHny  y4eOHBIX 3a/ad, MPUHUMATh [EIh COBMECTHOW JCSITEIBbHOCTH, IUIAHUPOBATH
OpraHM3ali0 COBMECTHOM palOoThl, paclpeaensiTh BHUIbI padOT, IOroBapuBaThCA, OOCYXKIATh
MIPOLIECC ¥ PE3YJIbTAT pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYNMNOBBIX (opMmax paboTsl (0OCyxkaeHus, oOMeH MHEHHH, «MO3TOBBIC
IITYPMBI» ¥ UHBIC), BBITIOJIHATH CBOIO YacTh pa0OTHI U KOOPJIUHUPOBATH CBOU JICHCTBUS C IPYTHMH
YJieHaMd KOMaHJbI, OIEHUBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMUNA MPOAYKT IO KPUTEPUAM,
c(hOpMYyITMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATHBI

K xonumy oOyuenus B 10 kjacce oOyyarolmuiics NOJYYUT CIEAYIOIIHUE IPEIMETHBIE
pe3yNnbTaThl MO OTAETBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anredpa M Hauana
MaTEeMaTHIECKOTO aHAIH3a»:

Yucsia ¥ BHIYUCICHUSA:

CBOOOJHO OIEPHPOBATH TOHATHSIMH: PALMOHATBHOE YHCIIO, OECKOHEUHasl MepHoanvecKas
Ipo0b, TPOIEHTHI, UPPAMOHATFHOE YHCII0, MHOXKECTBA PALIMOHAIBHBIX U IEHCTBUTEIBHBIX YHCE,
MOJIYJIb ICICTBUTEIBHOTO YUCTIA;

MPUMEHSITh APOOU W TPOIEHTHI ISl PEelIeHUs] MPHUKIAJHBIX 33/1a4 U3 PA3IUYHBIX OTpaciei
3HaHUH U pEaJbHOM )KU3HU;

MPUMEHITh NPUOMIKEHHBIC BBIYHCICHUS, MpPaBHIA OKPYIVICHUS, MPUKUIKY U OICHKY
pe3yJibTaTa BEIYMCIICHUI;

CBOOOJIHO OMEpUpOBaTh TMOHITHEM: CTEMEHb C IIeNbIM TOoKa3aTeleM, HCIOIb30BaTh
MOAXOJIANIYI0 (OpMYy 3amUCH JCUCTBUTEIBHBIX YHCET Ui PEIICHUS MPAKTUYSCKUX 3anad u
MIPEJICTABICHUS JTAHHBIX;

CBOOOJTHO OTIEPHPOBATH TIOHATHEM: apU(METHUECKUI KOPEHb HATYPAIBHOM CTETICHN;

CBOOOIHO OTIEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHAIBHBIM MOKa3aTeleM;

CBOOOJIHO OIEPUPOBATH TOHATHSIMH: JIOTapH(PM YHUCIA, JCCATHYHBIE W HATypaJbHbBIC
norapuMmbl;

CBOOOJTHO OIEPHPOBATH TOHSATHSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO
apryMeHTa;

OTIEPUPOBATH TIOHATHIMHU: APKCUHYC, apKKOCHHYC M apKTAHTeHC YHCIOBOTO apryMeHTa.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJTHO OIEPHUPOBATH TOHSATHSIMHU: TOXIECTBO, YPaBHEHUE, HEPABEHCTBO, PAaBHOCHIIBHEIC
ypaBHEHUS U ypaBHEHUS-CIICACTBHS, PABHOCUIILHBIC HEPABCHCTBA,



IPUMEHATh PpaA3IMUYHbIE METOJbl PEIIEHUS pAlUOHAIBHBIX U JAPOOHO-PallMOHAIBHBIX
ypaBHEHUM, MPUMEHATH METO/I MHTEPBAJIOB JUISI PEILICHHUSI HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IOHATHUSAMM: MHOTOWIEH OT OJHOW IEepEeMEHHOM, MHOIOWIEH C
HEeJIBIMUA KO3 PUIIMEHTaMH, KOPHA MHOTOWIECHA, TPUMEHSTH JIeJICHHE MHOTOWJICHA Ha MHOTOUJICH C
ocTaTkoM, Teopemy be3y u Teopemy Buera nis pemenus 3aznay;

CBOOOZIHO  ONEpUpOBaTh MOHATUSMM: CUCTEMA JIMHEMHBIX ypaBHEHUH, MaTpula,
OIIpeNIeJINTeNIb MaTpulbl 2 X 2 W ero IeOMETPUYECKUH CMBICI, HCIOJIb30BaTh CBOWCTBA
onpeaenuTeNs 2 X 2 s BBIYMCICHUS €ro 3Hau€HUs, MPUMEHSATh ONPEACIUTENH s PElIeHUs
CHCTEMbl JIMHEHHBIX YpaBHEHHUH, MOIEIUpPOBAaTh pEAIbHbIE CHUTYaLlUd C IOMOULIbIO CHUCTEMBI
JMHENHBIX YpaBHEHU, UCCIIEI0BATh TIOCTPOCHHBIE MOJIENN C IIOMOILBIO MaTPULl U ONPEAEIUTENEH,
MHTEPIPETUPOBATH NIOJIYYEHHBIA PE3yJIbTaT;

MCIOJIb30BATh CBOMCTBA JCHCTBUN C KOPHIMU ISl IPEOOpa30BaHMS BHIPAXKECHUH;

BBIOJIHATh ~ NPEOOpa30OBaHMs  YUCIIOBBIX  BBIPQKEHUH, COJAEpXallUX CTENeHH C
palOHaIbHBIM IIOKA3aTENIEM;

HCIOJIb30BaTh CBOMCTBA JOrapu(pMoB 11 NpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAXKEHUH;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: HPPALMOHAIIbHBIE, I0KAa3aTeJIbHbIE U JIOTapU(PMUUECKHE
YpaBHEHMs, HaXOJIUTb WX PEIIEHHUs C MOMOILBI0 PAaBHOCHUJIBHBIX HEPEXOAO0B WM OCYLIECTBIASA
IIPOBEPKY KOPHEH;

IPUMEHSATh  OCHOBHBIE  TPUIOHOMETpUYeckue  ¢GopMyibl Ui IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHUI,

CBOOOJHO  ONIEpUpOBaTh IOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHME, IPUMEHSTbH
HE00X0AUMBIE (POPMYITBI JIJIsl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MO/JIEJINPOBATh PeaIbHbIE CUTYallU Ha SI3bIKE allre0pbl, COCTABIATh BhIPAKEHUs, YPaBHEHUS,
HEPaBEHCTBA [0 YCJIOBUIO 3a/auyM, HUCCIEN0BaThb IOCTPOCHHBIE MOJAEIM C HCIOJIb30BaHUEM
anmapara anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO OINEpPUPOBATH MOHATHAMM: (YHKIMS, cHOcoObl 3agaHus (QYHKIMM, B3aWMHO
oOparHble (yHKUIMH, KOMIO3ULUSA (YHKIUH, Tpapuk (GYHKIUH, BBIIOIHATH AJIEMEHTapHbIE
npeoOpa3oBaHus TpapuKoB (HyHKIMIA;

CBOOO/ZIHO OMNEpUPOBaTh MOHATUSIMH: O0JIACTh OMNpEAENIEHUST U MHOXKECTBO 3HAYEHUM
GbyHKIMHU, HYTH QYHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOO/ZIHO OIEpPUPOBaTh TOHATHUSAMHU: UYETHbIE M HEUYETHBIE (PYHKIMM, NEPUOAUYECKUE
(GyHKIMH, TPOMEXKYTKM MOHOTOHHOCTHM (YHKIMHM, MAKCUMYMbl WM MHUHUMYMBI (YHKIHH,
HauOoJbIlIee U HAaUMEHblIee 3HaueHNne QYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpUPOBaTh MOHATHSAMM: CTENEHHas (YHKIUS C HaTypajbHBIM M LEJbIM
MoKazareseMm, rpaguk CTeNeHHON (YHKIUMHN ¢ HaTypalbHBIM U II€JIBIM IIOKa3aTeneM, rpauK KOpHs
N-oii cTeneHu Kak GyHKIMK 0OpaTHOM CTENEeHU C HaTypajbHBIM IOKa3aTeleM;

ONEepUPOBaTh MOHATHSAMM: JIMHEWHas, KBaJpaTHUyHas U JpOOHO-IMHEWHas (QYHKINH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

cBOOOZIHO OIEpUpPOBaTh MOHATHUAMHU: IOKazarenbHass U Jorapudmuueckas (yHKIUH, HX
CBOMCTBA U IpaMKu, UCIOIB30BATh UX I'PapUKH [T PELICHUs YPaBHEHU;

CBOOOZIHO OINEpPUPOBATh MOHSTUSIMH: TPUTOHOMETPHYECKAss OKPYKHOCTb, OIpEIEIeHNE
TPUTOHOMETPUYECKHUX (PYHKIIUH YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Ipaduku (QYHKIUI A HCCIENOBaHMS MPOIECCOB W 3aBUCHUMOCTEH NpH
pelIeHnH 33734 M3 JPYyruxX Y4eOHBIX NPEJAMETOB M PEealbHOW JKU3HHU, BBIpakaTh (opMyiIamu
3aBHUCHUMOCTH MEXy BETUUMHAMU;

Hayana maTeMaTH4ecKOro aHaIu3a:

CBOOOJHO OINEpUPOBATh MOHATUAMU: apupMeTHUecKas U TeOMeTpHuYecKas Mporpeccus,
0eCcKOHEeuHO YOBbIBAIOIIas reoMeTpuyeckas Mporpeccus, JMHEHHBIH M 3KCIIOHEHLMAIbHBIA pOCT,
(hopMyIia CI0KHBIX MPOIIEHTOB, UMEThH MPEICTABICHUE O KOHCTAHTE;



HCIIOJIb30BaTh IIPOIPECCUH ISl PELICHMsI PEAJIBHBIX 3a]1a4 IPUKJIAJIHOTO XapaKTepa;

CBOOOJHO  OMEpPHPOBATH  MOHATHUSAMH:  IOCIENOBATEIbHOCTb,  CHOCOOBI  3a/aHUs
IIOCJIEI0BATEIBbHOCTEH, MOHOTOHHBIE U OIPAaHUYEHHBIC IIOCIEA0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS MaTEMAaTUYECKOTO aHAIN3a KaK aHalIM3a OECKOHEYHO MaJIbIX;

CBOOOJHO OINEpPUPOBATH MOHATHSMU: HENpepbIBHbIE (DYHKIMM, TOYKM pa3pblBa rpaduxa
(byHKIMH, aCHMOTOTHI Tpaduka GyHKINH;

CBOOOJHO OIEpPUPOBaTh MOHATHEM: (YHKLUS, HENpepblBHAs Ha OTpe3Ke, IPUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (DYHKIUH JUIs peILICHHS 3a1a4;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: NIEpBas U BTOpasi IPOM3BOIHbIE (PYHKIIMH, KacaTeabHasl
K rpaduky QyHKIHIH;

BBIUUCIIATh MPOU3BOIHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO U KOMIIO3ULUM JIBYX (YHKLHUH,
3HATh MPOU3BOHBIE FTTEMEHTAPHBIX (PYHKITHIA;

UCIOJIb30BATh T€OMETPUUYECKUH U (HU3NUECKUI CMBICI POU3BOJIHOM /7S peILieHHs 3a/1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OII€pallUi HaJl MHOXKECTBAMH;

HCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jis ONKCAaHUS peaJIbHbIX MPOLIECCOB U
SIBJICHUM, TIPY PEIIEHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO OINEPUPOBATH IOHATHSMM: OIPEJAEICHUE, TEOpEMa, YypaBHEHHE-CIIEACTBHUE,
CBOWCTBO MaTeMaTHYECKOr0 00BEKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHUSI U HEPABEHCTBA.
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