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1.IlosicHuTENLHAS 3aMMHCKA




VYuebHblii Kypc «AureOpa M Havajga MaTeMaTUYeCKOTO aHallu3a» SIBISICTCS OJHUM U3
HauboJiee 3HAYMMBIX B MPOTPaMME CPEIHEro o0Imero oOpa3oBaHUs, TMOCKOJIBKY, C OJHOMN
CTOPOHBI, OH O0CCIEYMBACT HMHCTPYMEHTAIBHYIO 0a3y Ui W3y4eHHsS BCEX eCTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMHPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
o0yJaromuxcsi Ha ypPOBHE, HEOOXOIUMOM Uil OCBOCHHS HH()OPMATHKH, OOIICCTBO3HAHHMS,
UCTOPUH, CIOBECHOCTH U JAPYruX JUCHUIUIMH. B paMkax paHHOro ydeOHOro Kypca
oOyJarolmuecsi OBJIQJICBAIOT  YHHBEPCAIBHBIM  SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUYECKOU opme.

VY4eOHbIi Kypc anreOpsl M Hadal MaTeMaTHYeCKOrO aHajin3a 3aKjaJlbIBaeT OCHOBY IS
YCICITHOTO OBJIAJICHUS 3aKOHaMU (PU3UKH, XUMHUH, OWOJOTHH, TOHUMAHHUS OCHOBHBIX
TEHJICHIIMA pPa3BUTUS DKOHOMHKH M OOIIECTBEHHOW J>KHM3HH, IO3BOJISICT OPHEHTUPOBATHCS B
COBPEMEHHBIX IU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BATh WX IS
JanpHelero o0pa3oBaHMs M B TOBCEJHEBHON JKM3HM. B TO Jke Bpems OBJaJicHHE
a0CTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKIIUSAMHU aIreOpbl I MaTeMaTHYSCKOTO aHaIn3a
pa3BUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHMHHOCTB, JIOKa3bIBATh
YTBEPXKACHHSI C IMOMOIIBI0 WHIYKIIMH M PACCYXIaTh IEAYKTUBHO, MCIIOIh30BaTh 00OOIICHUE U
KOHKPETHU3aIiio, a0CTparupoBaHWE W AaHAIOTHIO, (OPMUPYET KPEaTUBHOEC M KPUTUYECKOE
MBIIIUICHHE.

B xome u3ydeHusi ydeOHOro kypca «AureOpa ¥ Havajga MaTeMaTHYECKOTO aHAaIH3a
oOyJaromyecs: TOJMyJaloT HOBBIM ONBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHHUST MATEMaTHYECKUX MOJICICH pPEalbHbIX CHTYallMd, MHTEPIPETAIlMH MOJYyYCHHBIX
pEUICHUI, 3HAKOMSTCS C MPUMEPaMU MAaTEMaTHYSCKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U
UCKYCCTBE, C BBIJAIOIIUMUCS MATEMATUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHbIli Kypc 00JIafaeT 3HAYUTENBHBIM BOCHHTATEIBHBIM IMOTEHIIAJIOM, KOTOPBIH
peanu3yeTcss Kak uepe3 yueOHBIH MaTepual, CHOCOOCTBYIOMIMHI (OPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak U uepe3 cnenupuky ydyeOHOM  JesaTeNbHOCTH, Tpedyromei
MPOJOKUTENFHOM  KOHIEHTPAllMd  BHUMAHHS, CaMOCTOSTEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a TOJTYYCHHBIN pe3yibTar.

B ocHoBe meroauku oOydeHHs aiareOpe W HayalaM MaTeMaTHYeCKOro aHaln3a JIeKUT
JeSTSIIbHOCTHBIN TPUHIIUT O0yUeHUSI.

B ctpykType yuebHOro Kypca «Anredpa v Hayana MaTeMaTHYeCKOTO aHAlIU3a» BbIACICHBI
CIICTYIOIINE COJIEPKATEIIBHO-METOIUYECKE JTHHUH: «Uucia u BeMUCICHUSY, «DYHKIHH W
rpaduxuy, «YpaBHEHHUs U HEpaBeHCTBay», «Hauana MaremaTuieckoro aHanmsay», «MHOKeCTBa U
Joruka». Bce OCHOBHBIC COJEPIKATEIHHO-METONICCKUE JTUHUM H3YYarOTCS Ha TPOTSHKCHUU
JBYX JIeT OOyueHUs Ha YpOBHE CpEIHEro oOIiero oOpa3oBaHHs, €CTECTBEHHO JOMOIHSS APYT
JIpyra W TIOCTCIICHHO HACHIMAsCh HOBBIMH TEeMaMHU W pasnuenamu. [laHHBI ydeOHBIH Kypc
SBIISIETCS. HWHTETPATHBHBIM, TIOCKOJIBKY OOBEAMHSIET B cede CoJep)KaHUE HECKOIbKHX
MaTEeMaTHYECKUX JUCIUIUINH, TaKUX Kak ainreOpa, TPUrOHOMETpPHsI, MaTeMaTHYCCKHA aHaJIH3,
TEOpHsi MHOXXECTB, MaTeMaTH4eckas Jorhka u japyrue. [lo Mepe Toro kak oOydaromuecs
OBJIAJICBAIOT BCE Ooyiee IMUPOKHMM MaTEeMAaTHYSCKHUM aIlllapatoM, y HHUX TIOCJIEeI0BATEIIEHO
dbopMUpYyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTHh MATeMaTHYECKYI0 MOJIENb pPeaTbHOM
CUTYaIlid, TPUMEHATh 3HAHUS, MOJTYYCHHBIE NMPU W3YYECHUH Y4eOHOTO Kypca, JUIs periecHHs
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHOW MaTeMaTHYeCKOW 3ajaud, a 3aTeM HHTEpPIpPeTHPOBATH
CBOM OTBET.

CopepxarenpHO-MeTOAMYECKAss  JTUHUS — «UwWcma W BBIYMCICHHS»  3aBEpIIACT
(GopMUPOBAaHNE HABBIKOB HCIIOIB30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00miero obpa3oBanus. Ha ypoBHe cpemHero oOriero oOpa3oBaHus 0coboe
BHUMaHUE yjenseTcss (OPMHPOBAHUIO HABBIKOB PAIMOHAILHBIX BBIYMCICHUH, BKIIOUAIONINX B
ce0sl MCTIONb30BaHNE PA3TUYHBIX (OPM 3aMUCH YHCIA, YMEHHE AeNaTh MPUKUIKY, BHITOIHITH
NpUOJIMKEHHBIC BRIYMCIICHUS, OLICHMBATD YUCIIOBBIC BBIPAKEHUS, padOTaTh C MaTEMATHICCKIMU



KOHCTaHTaMU. 3HAKOMbIE OOyYaIOIUMCSi MHOKECTBAa HATypalbHBIX, IENIbIX, PAllMOHATBHBIX U
JEMCTBUTENIbHBIX YUCEN JTOMOJIHAIOTCS MHOKECTBOM KOMILUIEKCHBIX 4Hcell. B kaxaoM u3 3Tux
MHO>KECTB PacCMaTPUBAIOTCSA CBOWCTBEHHBIE eMy clieln(UYECKue 3a/1auu U Olepaluu: JeJIeHre
HAIEJIO, OMNEPUPOBAHME OCTAaTKAMH HAa MHOXKECTBE IICNIbIX YHCEN, OCOOble CBOMCTBA
paloHaIbHBIX U UPPALMOHATIBHBIX UYKCeN, apu(MeTHyecKue ornepaluu, a TakKe H3BICUYEHUE
KOpHSL ~ HAaTypaJIbHOW  CTENEHM  HAa  MHOXECTBE  KOMIUIEKCHBIX  uwucel. biaronaps
MIOCJIEIOBATEIbHOMY  PAaCUIMPEHHMIO Kpyra HCIOJIb3YEMbIX 4YHMCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHECHHSI IJIsl PEIICHUS PA3IMYHBIX 33729 (opMHUpyeTCs MpeacTaBlIeHUuE
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIETIEH peaIbHOI0 MUPA, IIHUPOKO
UCTIONIB3YIOTCS] 0000IICHIE U KOHKPETH3AIIHS.

Jlunus «YpaBHEHHSI M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHUH BCEro oOydyeHUs Ha
YpOBHE cpeaHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm paszaene [Iporpammbl
MPEyCMOTPEHO pEellleHrne COOTBETCTBYIONIMX 3a7ay. B pesynbrare oOydaromuecs OBIaJeBalOT
pa3IMYHBIMM ~ METOJAMHU  PEIICHUS paAlMOHAIBHBIX, HPPAIMOHAIIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXkKe 3a/ad,
coaepxammx napamerpsl. [lomydeHHble YMEHUS HIMPOKO MCIOIB3YIOTCS TPU HCCIEIOBAaHUU
(GyHKIHMI ¢ TOMOIIBIO TPOU3BOIHOMN, IPU PEHICHUN MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaX0XKJIEHUE
HanOOJIBIIMX ¥ HAUMEHBIINX 3HaueHUuW QyHKuMH. JlaHHas copeprkarenbHas JIMHUS BKIIIOYAET B
cebst Takke (GopMUPOBAHHWE YMEHUH BBINONHATH pacuéThl Mo (opmynaM, HpeodpazoBaHUs
palMOHATIBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKEHUH,
collepKallnuX cTerneHu u Jjorapudmel. braromaps u3ydeHuto anreOpanyeckoro Marepuana
MPOUCXOAUT JalbHEHIIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINLJICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JECTYKTUBHBIX PacCyKICHHH, pabOThl C CUMBOJIBHBIMU
dbopmamu, TpEeACTaBICHUS 3aKOHOMEPHOCTEM W 3aBHCHUMOCTEM B BHJIE PaBEHCTB U
HepaBeHCTB. Anrebpa npeanaraet 3¢p(eKTHBHbIE HHCTPYMEHTHI ISl PeUICHUS] TPAKTHUECKUX U
€CTECTBEHHO-HAYUHBIX 33/1a4, HATJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CogepxarenpHo-MeTOAUYECKass TUHUS «DYHKIMHM U TpadUKM» TECHO MEPEIIeTaeTcs C
JPYrUMU  JUHUSAMH  y4eOHOrOo  Kypca, TIOCKOJIbKY B  KakOM-TO CMBICIE  3aJaéT
MOCJIEIOBATEIbHOCTh ~ M3y4Y€HUs  maTepuana. M3yueHue  CTENEHHOW,  IOKa3aTelbHOM,
morapu(MUUECKO U TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBOMCTB U rpa)uKoB, UCTIOIb30BAaHUE
GbyHKIMI U1 pemieHusl 3aad W3 OPYTUX Y4eOHBIX MPEJAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHHUEM ypaBHEHHU M HepaBeHCTB. [Ipu
3TOM OonbIlloe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXarth (Gopmyraamu
3aBUCUMOCTH MEXIY Pa3JIMUHBIMU BEJIMYMHAMH, UCCIIEI0BATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux rpaduku. Marepuan 3TON cojep)KaTelbHON IWHUU HaleleH Ha pa3BUTHE YMEHUH U
HABBIKOB, TMO3BOJISIONIMX BBIpAXKaTh 3aBUCHUMOCTH MEXKAY BEIMYMHAMH B pas3iuyHON (opme:
AHAIUTUYECKOW, Tpaduyeckoi u cioBecHOU. Ero wu3ydeHne crnocoOCTBYeT pPa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3alHH,
WCIIOJIb30BAHUIO aHAJIOTHH.

ConepkarenbHas muHus «Hagama maTeMaTHYeCKOTO aHaan3a» TO3BOJISET CYIIECTBEHHO
pacHIpUTh KPYT KaKk MaTeMaTHYeCKUX, TaK W MPUKIATHBIX 3a7a4, JOCTYIMHBIX O0y4YaroIInMcs,
TaK KaK y HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIIHH, OMPEIeIsITh UX
HauOOJIbIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH U YCKOpeHHus TmporieccoB. JlaHHas cojepkarenbHas JHHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MATEMaTHYECKUX MOJENEeH pealbHbIX CHUTYyalluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pelieHWe B TPHUKIAAHBIX, B TOM YHCIIE COIUATHHO-DKOHOMHYECKHUX,
3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHajlu3a CIOCOOCTBYET pPa3BUTHUIO
a0CTPaKTHOTO, (POPMATBLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTHUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIINUXCS PE3yJIbTaTax, MOJYyYEHHBIX B XOJI€ Pa3BUTHS MAaTEMATUKH KaK HayKH, U
00 UX aBTOpax.



CopepxarenpHo-MeTouyecKass JuHHUS «MHOXKeCTBa M JIOTHKa» BKIIOYaeT B cedd
BJIEMEHTbl TEOPHUM MHOXECTB M MaTeMaTHYeCKOH JOrukH. TeopeTHKO-MHOKECTBEHHBIE
MPEJICTAaBICHUS] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH W MpeiarailoT Haubolee
YHUBEPCAJIBHBIN $3bIK, OOBEIUHSIONIMN BCE pa3felibl MaTeMAaTUKU M €€ MPHIOKEHHH, OHH
CBSI3BIBAIOT pa3Hble MAaTEMaTUYECKUE TMCIUIUIMHBI U UX MPUIIOKEHHUS B euHoe 1enoe. [loaromy
BaXHO JIaThb BO3MOXHOCTb OOYy4aloleMycst IMOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTUKH M HCIOJB30BaTh €ro JUIsl BBIpAXEHUS CBOUX MbIciel. [pyrum
BO)XHBIM MPU3HAKOM MAaTEMAaTUKHU KaK HAYKH CJEeIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh
000CHOBaHUM u cleloBaHue ornpeaenEéHHbIM paBUIaM MOCTPOCHUS
JI0Ka3aTeNNbCTB. 3HAKOMCTBO C JIEMEHTaMU MaT€MaTUYECKOM JIOTMKU CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOT0 MBIIUICHHS] 00Y4arOIIUXCs, MTO3BOJISIET UM CTPOUTH CBOM PACCY>KICHHUS Ha OCHOBE
JIOTHYECKUX TPaBuI, (POPMHUPYET HABBIKM KPUTUUECKOTO MBIIUICHUSI.

B yue6HOM Kypce «Anredpa n Hauyajga MaTeMaTUYECKOro aHajIn3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO0 MOJICIHPOBAHUsS, KOTOpPHIE MPHU3BAaHBl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HABBIKOB MMOCTPOCHUSI MOJIEIeH PeabHBbIX CUTYAIlMi, UCCIEAOBAHUS ITUX MOJEINEH ¢ MOMOIIBIO
ammapara  anreOpsl M MaTeMaTH4YeCKOro  aHajiu3a, WHTEPHpeTallud  MOJYYEHHBIX
pe3ynbTaToB. Takue 3afaHus BIUICTEHBI B KaXKIbIM U3 Pa3leNoB MPOTrPAMMBI, MOCKOIbKY BECh
Marepual y4eOHOro Kypca HIMPOKO HCIONB3YeTCs Ul PEHICHUs NPUKIanHbIX 3anad. [Ipu
pEIIEHUH pealbHbIX NPAKTHUECKUX 3a/7ad oOydaromiuecs pa3BUBAIOT HAOIIOAATEIbHOCTb,
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsi, UCIOJIb30BATh aHAIOTHIO, 0000IATh U
KOHKpPETH3UpOBaTh  mpobiemy. JlesrenbHOCTh 10  (OPMUPOBAHHUIO  HABBIKOB  PEILIEHUs
IIPUKIIAIHBIX 3a/1a4 OpraHU3yeTcs B MPOILIECCE U3YyUEHUsl BCEX TeM yuyeOHOro Kypca «Anredpa u
Hayaja MaTeMaTUYeCKOTO aHaIn3ay.

Ha uzyuenne yuebHOro Kypca «Anredpa u Hauajga MaTeMaTUuE€CKOTO aHAJIN3a» OTBOJIUTCSA
272 4aca: B 10 xmacce — 136 vacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 yJaca B
HEJIEIIO).

2. Copep:xanue 00y4eHust

10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panyonanenble yncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIpOOM, MPOLEHTHI, OECKOHEUHBIE
nepuoanudeckue 1podu. [Ipumenenune apodeii U MPOLEHTOB ISl peLICHUs] TPUKIIAHBIX 3aa4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU JKU3HHU.

HevictButenbHble uucia. ParmoHanibHble W WppaldoOHalIbHBIE 4Kcla. ApudmeTrndeckue
omepauvy C JEUCTBUTEIBHBIMM  4uCIaMU. Monynb  JNEUCTBUTENBHOIO 4YHCIA U €ro
cBoiictBa. [IpnOnmkEHHBIE BHIYMCICHMS, IPABUIIa OKPYTJICHUS, IPUKHUJIKA U OIIEHKa pe3ysbTaTa
BBIYHCIICHUM.

Crenenb ¢ nensiM nokaszateneM. bunom Heiorona. Mcnonb3oBanue noaxoasimen Gpopmbl
3aIIUCHU ACUCTBUTEIBHBIX YUCEII ISl PELIECHUs IPAKTUUECKUX 3a1a4 U IIPEACTABIICHUS TaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM TIOKa3aTeeM U €€ CBOICTBA, CTENEHb C JCHCTBUTEIBHBIM
MTOKa3aTeJIEeM.

Jlorapudm uymncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATypaJIbHBIE JIOTapU(PMBI.

CuHycC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC H
ApPKTaHI€HC YHUCIOBOTO apryMEHTa.

YpaBHeHus1 M HEpaBEHCTBA



ToxnectBa U TOKICCTBEHHBIC npeoOpa3oBaHus. YpaBHEHHUE, KOPCHb
ypaBHEHUA. PaBHOCWIIbHBIE ypaBHEHUS U YypaBHEHMs-ciencTBUA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOABI pEHICHUS IEeNBIX M JPOOHO-PAIlMOHAIBHBIX YPaBHEHUH W
HEpaBeHCTB. MHOrOWIeHbBl OT OJHOM IepeMeHHOMW. /leleHne MHOrowjieHa Ha MHOTOWIEH C
ocratkoM. Teopema be3y. Muorousnensl ¢ nensivu kodddunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COAEPIKAILNX CTEIICHU U KOPHH.

WppanuonaneHple  ypaBHEHUsA. OCHOBHBIE ~ METOJbI  PEIIEHHUS  UPPALUOHAIBHBIX
YpaBHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUH.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTapU(MBI.

Jlorapupmuueckue  ypaBHeHUs. OCHOBHbIE  METOJbl  PEUICHHS  JIOTapu(pMHUUECKUX
YpaBHEHUH.

OcHoBHBIE TpUTOHOMETpHUecKue (opmyisl. [IpeobpazoBanne TPUTOHOMETPHUECKUX
BBIpaXECHUI. Pelienne TpuroHoMeTpu4eckux ypaBHEHUN.

Pewenne CUCTEM JIMHENHBIX ypaBHeHui. MaTpuna CUCTEMBI JIMHENHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKHMH CMBICI M CBOWCTBA,
BBIUMCJIEHUE €r0 3HAa4Y€HHs, NPUMEHEHUE ONPEACIUTENs JJsl PEIIECHUsS CUCTEMbl JIMHEHHBIX
ypaBHEHHUH. Pemienne  NpuUKIazHbIX  3a7a4 € I[OMOIUBIO  CHCTEMBI  JIMHEHHBIX
ypaBHeHuH. McciienoBaHne MOCTPOEHHOM MOJEIH C TOMOIIBIO MaTPULL U OIIPEACIIUTENCH.

[TocTtpoeHre MaTeMaTMYECKUX MOJEJIEH pealbHON CUTyallud C IIOMOILBIO YPaBHEHHH U
HepaBeHCTB. [IpyMeHeHne ypaBHEHMM M HEPAaBEHCTB K DPELIEHUI0 MaTeMaTHYECKMX 3ajad U
3ajlay U3 pa3IMuHbIX 00JacTell HAyKH U peaabHOM JKU3HU.

DyHKIUHN U TpaGUKH

OyHkuus, crnocodbl 3anaHus (yHkuuu. Bzaumuo oOpathbele ¢yHkuuu. Komnosums
¢ynkuuit. 'paduk pynkumun. DnemeHTapHbIe TPeodpazoBaHus rpaduKOB PYHKIHIA.

Ob6nacTh onpezeneHuss 1 MHOXKeCTBO 3HaueHU# ¢ynkunu. Hymu gynkiun. [IpomexyTku
3HaKOMOCTOSIHCTBA. YETHBIe M Heu€THble (yHKuuU. [lepuoanueckue ¢ynkuuu. [pomexyrku
MOHOTOHHOCTH (YHKIMHU. MakCUMyMbl U MUHUMYMBI (pyHKIuH. Haubonblee 1 HauMmeHblee
3HaueHusl QYHKIMU Ha IPOMEKYTKE.

JluneliHasi, KBajpaTUuHast U JpoOHO-THHENHHas QYHKINU. DJIeMEHTapHOe UCCIIeI0BAaHUE U
MOCTPOEHNE UX TPadUKOB.

CreneHHass (QyHKIMS C HaTypaJbHbIM M IeJbIM IOKa3zaresneM. E€ cBoiicTBa
rpaduk. CBoiicTBa M rpaguKk KOpHS n-0il cTemneHW Kak (QYHKIUUM OOpaTHOM CTENeHH ¢
HaTypaJIbHBIM I10Ka3aTeIIEM.

[ToxazarenbHast u Jorapudmuueckas QpyHKUNU, UX CBOMCTBA U rpaduku. Mcnonb3oBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuronomeTrpuyeckass OKPYXHOCTb, ONPEIEIIEHUE TPUTOHOMETPUUYECKUX  (YHKIIHM
YHCJIOBOTO apryMeEHTA.

@OyHKIMOHATbHBIE 3aBUCUMOCTH B pealibHbIX Mpolieccax U sBiaeHusX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hauyana maTeMaTH4yeckoro anajaimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCIEA0BaTENbHOCTEH. MeTo MaTeMaTHUeCKOi
UHAYKIUU. MOHOTOHHBIE U OTrpaHUYEHHBbIE MOCIEI0BaTENbHOCTH. MIcTOpHs BO3HMKHOBEHUS
MaTeMaTHYECKOro aHaJIN3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass M reoMmerpuueckas — mporpeccuu. beckoneuHo — yObIBaromias
reoMeTpHYecKas nporpeccus. Cymma 0ECKOHEYHO yOBIBaromIe reOMETPUUYECKON
nporpeccuu. JINHEMHBI W DKCIIOHEHIMANBHBIM  pocT. Uucno e. @DopMmyna  CIOXHBIX
poLeHTOB. VcIlo/Ib30BaHNe MPOrPEecCHM JUIsl PEIIEHUs pealbHBIX 3a7ad  I[PUKIAJHOTO
Xapakrepa.



HempepoiBHBIEe GYHKIMH ©W WX CBOWCTBA. TOYKKM pa3pbiBa. ACHMOTOTH TpaduKOB
¢ynkuuii. CBoiicTBa (PYHKIHMII HENpPEPBHIBHBIX Ha OTpE3Ke. MeToJ MHTEPBAJIOB ISl PELICHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HEeNPephIBHBIX (YHKIIUH JIJIsl pelIeHus 3a/1a4.

[TepBas u Bropas nmpousBoaHble GpyHKIUU. OnpeneneHue, reOMeTpUIeCKUN U (PU3HUECKUit
CMBICJ POU3BOAHOM. YpaBHEHHUE KacaTelbHOM K rpaduKy QyHKIIUH.

[Tpou3BonHbIe MeMeHTapHBIX QyHKIUH. [Ipon3BoaHAs CyMMBI, IPOU3BEICHHS, YACTHOTO
U KOMIO3UIINU (QYHKIUH.

MHo:xecTBa U JIOTHKA

MHoOkXecTBO, oOmnepalUd HaJl MHOXECTBaMHM W UX CBOMcCTBa. Jluarpammsl  Ditnepa—
Benna. [IpumeHeHne TEOPETMKO-MHOKECTBEHHOIO — ammapara il OIMCaHUs  PEAbHBIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a]1a4 U3 JIPYTHX Y4EOHBIX MPEAMETOB.

Onpenenenue,  Teopema,  CBOMCTBO ~ MAaTEMAaTUYECKOrO  OOBEKTa,  CIEJCTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIIACC

Yuciia v BbIYHMCICHHSA

HatypanbHble u unensle uyucina. [[pumeHeHre NpPU3HAKOB JEIMMOCTH LENbIX YHCED,
HauOonbui obmmi aenutens (nanee — HOJl) n naumensiee obuiee kpatnoe (ganee — HOK),
OCTaTKOB 10 MOAYJIIO, alropuT™Ma EBKina 1is peleHus 3a7a4 B UEJIbIX YUCIIaX.

KommnekcHple umcna. AnreOpandeckass W TPUTOHOMETpUYEcKass (OpPMBI  3aIHCH
KOMILIEKCHOTO 4ncia. ApupMeTHuyeckre ornepauuu ¢ KOMIIEKCHbIMU yuciaamu. M3o0pakeHue
KOMIUIEKCHBIX YHMCEN Ha KOOpAuHAaTHOW miockoctu. @opmyna Myaspa. KopHu n-oii cTenenu u3
KOMILUIEKCHOTO yHchia. [I[puMeHeHre KOMIUIEKCHBIX 4YHCed s peleHus (u3nyeckux u
F€OMETPUUYECKUX 3a/a4.

YpaBHeHus! M HEPABEHCTBA

CucremMa u COBOKYITHOCTh YpaBHEHHI U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CleCTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUrOHOMETPUUECKUX YPABHEHHH C IMOMOIBIO TPUTOHOMETPUUYECKOM
OKPYKHOCTH. PellieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OcCHOBHBIE METO/IbI PELLIEHNUS TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIBbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHaIbHBIX, HPPALMOHAIIbHBIX,
NOKa3aTeIbHbIX U JIOTapu(MUUECKUX YPaBHEHHH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

IIpuMeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHMYECKHUX 3aJad U
3ala4 U3 Pa3MYHbIX oOO0NacTell HAayKW M pealbHOW >KU3HHM, HHTEPHpPETAlusi IOJTY4YEHHBIX
pE3yJIbTaTOB.

DyHKIUHN U TPadUKH

I'padux xommozuimu QyHkiuil. ['eomerpuueckue o0pas3bl ypaBHEHUH M HEPAaBEHCTB Ha
KOOPAWHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaUKH.

['paduyeckue Meronpl pelieHUs ypaBHEHUM U HepaBeHCTB. ['paduueckue metoabt
peleHus 3a1a4d ¢ napaMeTpaMH.

Hcnons3zoBanne rpadukoB (YHKIHMA I WCCIEJOBAHUS MPOIIECCOB M 3aBHCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTemMaTHuecKkoro aHajaimsa

[IpumeHeHHe TPOM3BOAHOM K  HCCIENOBAaHUIO (DYHKIMI Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxieHrne HanboIbIlero 1 HauMeHbILEro 3Ha4YeHU HerpepbIBHONW (QyHKLIMU Ha
OTpE3KE.



[IpumMeHeHre TPOW3BOAHON I HAXOXKIACHUS HAWIYYIIEr0 pPEIICHWS B IPUKIATHBIX
3aJadax, Ui OINpENEeNIEHUS] CKOPOCTH W YCKOPEHHUs Tpolecca, 3aJaHHOTO (GOopMylol wuiu
rpaguKoM.

[TepBooOpasHas, OCHOBHOE CBOWCTBO TepBooOpa3HbIX. [lepBooOpa3HbIe 3IeMEHTAPHBIX
¢byukuuii. [IpaBuina HaxoXAEHUS IEPBOOOPA3HBIX.

WMurerpain. I'eoMeTpu4ecKuid CMBICI MHTErpaja. BeruucieHne OnpenesiEHHOro MHTerpana
o ¢popmyne Herorona-JleiOnuia.

[IpumeHeHne wWHTerpajga I HAXOXKICHUS IUIOMaNeld IUIOCKUX Guryp u o0BEMOB
F€OMETPUUYECKHX TEJ.

[Tpumeps! pemeHnit TuddepeHanbHbpIX ypaBHEHHH. MaTeMaTHuecKoe MOJICIIMPOBaHUE
pealibHBIX MPOLECCOB ¢ MOMOMIbIO AU(PepeHInaNbHBIX YPaBHEHUH.

3. [lnanupyemble pe3yJbTaThl 0CBOEHHUSI YUeOHOI0 Kypca «AJjredpa u HavaJia
MaTeMaTH4YeCKOro aHaIn3ay» (Yriy0JieHHbIH YPOBeHb) HA YPOBHE CPe/IHEro o01ero
oOpa3zoBaHus

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAXKAAHCKOM TO3WMLMU  OOYy4alomerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOrO OOIIECTBA, MPEACTABICHUE O MAaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHM, NPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COLMAIBHBIMM HWHCTHUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSIMU ¥ HA3HAUYCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON MIEHTUYHOCTH, YBAXKEHUSI K MPOIJIOMY U
HACTOSIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHWE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, HUCIOJb30BAHUE ATHUX JOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoaa, chHOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, dTUUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKUM U AESATENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOIIEHME K  MHUPY, BKJIIOUas  JCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHHWH, pacCyXIEeHUH, BOCIPHUUMYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3InIHBIX BUJIOB UCKYCCTBA,

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSITh MaTEMaTUUECKHE 3HAHKS B HHTEPECAX 370POBOTO
u Oe3omacHOro o0Opa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (30pOBOE
NMUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas (Gpu3ndeckas akTUBHOCTB),
bu3nYECKOe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIBHON IEATEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTHU TPYIOIIOOUS, HHTEPEC K pasNudHbIM chepam
po)eCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccur U peaTu3oBbIBATh COOCTBEHHBIE
JKU3HEHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIlPaBICHHOCTH;



7) IKOJIOrM4ecKOro BOCIIMTAHMS:

C(I)OpMI/IpOBaHHOCTB BKOJIOI‘I/I‘ICCKOI\/'I Ky.]II:Typr, IIOHUMAHHUC BJIMUSIHUSI COLUAJIBHO-
SKOHOMUYECKHMX IIPOIIECCOB HA COCTOSHUE IPUPOTHON M COIMAIBLHOM Cpeibl, OCO3HAHUE
MI00ABHOTO  XapaKTepa  JKOJOTMYECKHX  MpoOJeM, OpHEHTAalus Ha  [PUMCHCHHE
MaTeMaTUYeCKUX 3HAHUW JJIs peIeHus 3a7ad B 00JIACTH OKpY)KAroIIeH cpeipl, IIAaHUPOBAHHE
IIOCTYIIKOB Y OLIEHKU UX BO3MOKHBIX IIOCIEACTBUN JUIsl OKPYXKAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

Cc()OPMUPOBAHHOCTh ~MHUPOBO33PCHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHMMAHUE MATEeMaTHYECKON HAyKH Kak Cepbl
I-IE':JIOBG‘IGCKOI\;I JACATCIIbHOCTH, 3TAIIOB eé paSBI/ITI/ISI U 3HAYUMOCTU I pa3BI/ITI/I$I IUBUJIN3allUU,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KYJIbTYpOH KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYH_IGCTBJISITB HpOGKTHyIO nu HCCHGI[OB&TGJIBCKYIO NCATCIIBHOCTD I/IHI[I/IBI/II[yaJIBHO nu
B I'pYIIIIC.

METANPEIAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

BBISBIIAITh W XapaKTepU30BaTh CYIIECTBEHHbIC HPU3HAKM MAaTEeMaTUYeCKHX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAYy TMOHATUAMH, (OPMYTUPOBATH ONPENEICHUS TOHATHH,
yCTAQHaBJIMBATh CYLIECTBEHHBI MpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHs U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATE M NPeOoOPa30OBBIBATH CYKICHMS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIE U 00IINE, YCIOBHEIC,

BBISBIISATh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NMPOTHBOpeuHs B (hakrTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeasaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

JIeNIaTh BBIBOJBI C KCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIFOUYEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEP:KJIECHUU (IIpsMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlUI0, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYAEHHSI U BHIBOJIBI;

BbIOMpaTh cHoco0 pemieHus Y4eOHOM 3agaud (CpaBHUBAThb HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBrble uccienoBare/bCKue AeCTBHSA:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIE0BATENICKUN MHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH
BONPOCH], (UKCHUPYIOIIUE MPOTUBOpEUYHE, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOJIUTE  CAMOCTOSITENIBHO ~ CIUIAHWPOBAHHBIM  DKCIIEPUMEHT, HCCIEIOBAaHHE IO
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBeKTa, SIBJCHHUS, INPOLECCa, BBISIBICHHIO
3aBHCUMOCTEH MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATH 00OOIEHHSI U BBHIBOJBI MO pe3yJbTaTaM MpPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIeIOBaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

IIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE INPOLECCA, A TAKKE BBIABUIATh IPEANOIOKEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

BBISABIIATH JIeUIUTHI HHPOPMALIUHY, TAHHBIX, HEOOXOUMBIX JJISi OTBETAa Ha BOMPOC U IS
pEILIEHNUs 3a]a4H;



BbIOMpaTh MH(POpPMALMIO M3 HUCTOYHMKOB  pAa3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UpPOBaTh W HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBIICHHUS,

CTPYKTYpUpOBaTh  HMH(GOpMAIHMIO, TPEACTaBIATh €€ B  pasuuuHbiX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAASKHOCTh HHGPOPMAIMM [0 CaMOCTOSITEIBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0wmenne:

BOCIIPUHUMATL U q)OpMyJII/IpOBaTB CYKIACHUA B COOTBCTCTBUH C YCIIOBUAMHU W LCIISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaThb CBOIO TOUKY 3PEHUS B YCTHBIX U IMUCHMEHHBIX
TCKCTAX, JaBaTb TIMOACHCHUA 110 XOAY PpCHICHHUA 3aJjadid, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHBIfI
pe3ysbTar;

B XOJIe OOCYXICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBI, MPOOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HAllEJICHHBIE Ha MOMCK PELICHMs, CONOCTaBIAThH CBOU
CYXJIEHUS C CYKACHUSMHU JPYTrHUX YYaCTHUKOB JMAIOra, OOHApYKHUBATh PAa3IMYMe M CXOJICTBO
HO3ULIUH, B KOPPEKTHOU opme (HOpMyIUpOBaTh Pa3HOIIACHsL, CBOU BO3PAKEHHUS;

NpEACTaBJIATL PE3YJbTAaTbl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAaHHA, IPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmaT BBICTYIUICHMs € Y4€TOM 3ajad Ipe3eHTaluud MU
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe eiicTBUS

Camoopranusauus:

COCTABJIATh IUIaH, AJTOPUTM pELICHUs 3aJjaud, BBIOMpATh CIOCOO peleHHs ¢ y4€ToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MH(pOpPMALIUH.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

BJIaJICTh HAaBbIKAMU ITO3HABATENILHOM Pe(PIESKCHH KaK OCO3HAHUS COBEPIIAEMBIX J1EHCTBHUIA
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TTPOLIECCa U pe3ysibTaTa PelIeHuss MaTeMaTHUeCKOH 3a1auu;

NPEBUIECTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPH PEIICHUM 33/1a4d, BHOCHTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHbBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUAM, OOBACHATH IPUUUHBI JOCTHKEHUS
WIA HEJOCTIKEHHS pe3yJIbTaTOB JICATEIILHOCTH, HAXOIUTh OMIMOKY, JaBaTh OIICHKY
nproOpPETEHHOMY OTIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHUMAaTh M UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHAMBHUIYaIbHON pabOTHl Mpu
pemieHnH y4eOHBIX 3a/Ja4, NPUHUMATh IIeJlb COBMECTHOH JESTEeTHHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM pPabOTHI, pacrpeleniTh BUIbl padOT, JOrOBApHBATHCS, OOCYXIATh
MIPOIIECC U PE3yNbTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;

y4acTBOBaTh B T'PYMIOBBIX (opmax paboThl (0OCYXIeHHs, OOMEH MHEHHH, «MO3rOBbIE
HITYpPMBI» W WHBIC), BBITIOIHATH CBOIO 4YacTh PabOThI W KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenuss B 10 kJjacce oOydarOIMICS TOJYYHT CICAYIONIME MPEAMETHBIC
pe3ysbTaThl 1O OTJCIBHBIM TeMaM padodeil mporpaMmel yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOr0 aHAIIN3an:

Yuciia M BHIYMCIICHHUS:

CBOOOJHO OMEpPUPOBATH MOHITUSIMH: PALMOHATIBLHOE YHMCIIO, OECKOHEUHAs MepUoIndecKas
IpoOb, MPOIEHTHI, WPPAMOHAIFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JACHCTBUTEIBHBIX
YHUCel, MOAYJIb JEHCTBUTEILHOIO YUCIIA,

OPUMEHSTH IPOOH U MPOLEHTHI JIsl PELICHNS MPUKIAIHBIX 3a/1a4 U3 Pa3IHYHBIX OTpacien
3HAHUU U peajbHOU KU3HU;

OPUMEHATh NPUOTMKEHHBIC BBIYMCICHUS, MPaBHJA OKPYIJICHHUS, MPHUKHIKY U OICHKY
pe3ynbTaTa BIUMCICHUN;

CBOOOJHO ONEpUPOBATH IOHSATHEM: CTEMEHb C LEJIBIM II0Ka3aTejeM, HCIOJIb30BaTh
MOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YMCET ISl PElIeHHs MPAaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOIHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYypaJIbHOM CTETCHU;

CBOOOJHO ONEPUPOBATH IOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTElIEM;

CBOOOZHO OMEpUpPOBATh MOHATUAMHU: JIOTapudM dYHCIa, IECITHUHBIE M HaATypalibHbIC
J0TapuQMBbl;

CBOOOZHO OMEPUPOBATH MOHATUSMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTE€HC YHCIOBOTO
apryMeHra;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YHUCIOBOT0 apryMeHTa.

YpaBHeHusI U HepaBeHCTBa:

CBOOOJHO OMEpPUPOBATH MOHITUSIMHU: TOXJIECTBO, ypaBHEHUE, HEPABEHCTBO, PABHOCHIILHBIC
YpaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCHJIbHbIE HEPABEHCTBA;

OPUMEHSTh pa3jIM4YHble METO/bl PEIICHUS pPALMOHAIBHBIX U JpOOHO-pallMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIIEHUs] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW INEepeMEHHOW, MHOTOUJIEH C
HeNbIMU KO3 UIMEHTaMH, KOPHHM MHOTOWIEHA, MPUMEHSTHh JIeJeHHEe MHOrowIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3anay;

CBOOOJHO OINEpPUpPOBaTH TMOHATUSIMHU: CHCTEMa JIMHEHHBIX YpaBHEHMM, MaTpula,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro reOMETPUUYECKHH CMBICHI, HUCIOJIb30BaTh CBOWCTBA
onpeAenuTenst 2 X 2 Juis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSATh ONpPEIEIUTENN AJIs PeleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IMOMOUIBK) CHUCTEMBbI
JUHEHHBIX YpPaBHEHMH, HWCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IIOMOIIbIO MAaTpHll H
OIIpEAEINTENEH, UHTEPIIPETUPOBATh ITOJIYYEHHBIN PE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMMU ISl MpeoOpa30oBaHUsl BhIPAKEHUI;

BBITIOJIHATh ~ NPEOOpa30BaHMsl YMCIOBBIX  BBIPAXKEHUH, COJEpXKAIUX CTENEeHH C
palroHaIbHBIM TIOKa3aTeleM;

UCMOJIb30BaTh  CBOiicTBa  jorapudMoB Ui 1peoOpa3oBaHUS  JOTapUPMHUECKUX
BBIPAKECHMI;

CBOOOJHO  OMEpUpPOBaTh  IMOHATUSAMHU:  HMppAllMOHANbHbIE,  MOKa3aTeJIbHbIE U
JorapuMuyUecKue ypaBHEHMsI, HAXOJUTh WX PELICHHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHSTh  OCHOBHBIE  TpUTOHOMETpUYEecKHe  QopMyiabl aiusi  npeoOpa3zoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO ONEpUPOBATH TMOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSThH
HE00X01uMble (POPMYIIBI JUTSl PELLICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pealibHble CUTyallud Ha S3bIKe aiureOpbl, COCTaBJISATh BbIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJa4yM, WCCIEI0BaTh IIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BaHUEM arrapaTa aareopsbl.



DOyHKIUM U rpapukm:

CBOOOJHO ONEpUPOBATh MOHATHAMHU: (PYHKIUS, CIIOCOOBI 3aJaHus (PYHKLUMHU, B3aUMHO
obpatHble (QYHKIIMH, KOMIO3ULIMUS (PYHKIUH, TpaduK (GYHKIMH, BBITOJHATH ASJIEMEHTapHbBIC
npeoOpa3oBanus rpadukoB GyHKINHT;

CBOOOJHO ONEpUpOBaTh MOHATHSAMU: 00JACTh ONpEAETICHHUS M MHOXKECTBO 3HAYCHMH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJIHO ONEpPHPOBATh IOHATUSAMM: UYETHbIE U HEYETHBbIE (YHKLMHU, MEPHOAMUYECKUE
(GyHKUIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHNEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH MOHATHUSAMH: CTENEHHAs (YHKLUUS C HATypaJIbHBIM W IIEIBIM
nokasareseM, rpauk CTeNeHHON (YHKIMM C HaTypajlbHbIM U LEJNbIM IOKa3aTeiaeM, rpaduk
KOPHS N-0i CTETEeHH KaK (YHKIIMU OOpaTHOM CTENEHU C HaTypallbHBIM IIOKA3aTeIeM;

ONEpUpOBATh MOHATUSAMM: JIMHEHHas, KBaJgpaTHuHas MU JApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(UKOB;

CBOOOJIHO ONEepUpOBaTh MOHATUAMU: INOKa3aTeibHas U Jorapupmuueckas QyHKLUHH, UX
CBOIiCTBA M TpadMKH, HCIIOIB30BATh UX IPApUKH IS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO OIEPUPOBATH IMOHATUAMHU: TPUTOHOMETPHUUYECKAsi OKPY)KHOCTb, OIpEIe/ICHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpauku (YHKUUH [UId MCCIEeIOBaHMS MPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEATbHOM KU3HH, BBIpAXaTh (HOopMyTaamu
3aBUCUMOCTH MEXJly BEJTUUYNHAMY;

Hauvana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: apUPMeTHdecKas U TeoMeTpuyecKas MpOorpeccus,
0eCcKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKAs IIPOTPECCHs, JIMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(bopMyIa CI0XXHBIX IPOLIEHTOB, UMETh IIPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH IS PELICHUS PEATbHBIX 33134 MPUKIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEpPHUPOBATH  MOHATUAMHU:  IIOCIIEAOBAaTENBHOCTh,  CIHOCOOBI  3aJaHMS
MIOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE i OTPAaHHMYCHHBIE TTOCIIEA0BATEILHOCTH, IIOHMMATh OCHOBBI
3apOXKACHUS MAaTEeMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEUHO MaJblX;

CBOOOJTHO OTEpUPOBATh MOHATHAMHU: HENpPEphIBHBIE (DYHKIMH, TOYKU pa3pbiBa rpaduka
GyHKLMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OMEpPUPOBATh MOHITHEM: (YHKIHS, HETpephiBHAsS Ha OTpe3Ke, NMPUMEHSTH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peIIeHHs 3a/1a4;

CBOOOJTHO OMEpUpOBaTh TOHSATHSAMH: TIEpBasi W BTOpas MPOU3BOAHBIE (YHKIIWH,
KacaTesbHasl K rpaduky QyHKIUY;

BBIYUCIISITH TIPOM3BOJHBIE CYMMBI, TPOHW3BEACHHUS, YaCTHOTO W KOMIIO3UIIMH JIBYX
(GyHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHII;

UCTIOJIF30BaTh TE€OMETPUYECCKHI U (PU3UIECKUI CMBICT IIPOU3BOIHOM TSl pEIICHHS 3a/1a4.

MHuoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TIOHSATHSIMH: MHOXECTBO, OTIEPAIINN HaJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JJs ONMMCaHMUs pealbHBIX MPOIIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: ONpEAETIeHHe, TeopeMa, YypaBHEHHUE-CIIEeICTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKAa3aTeNbCTBO, PABHOCWIILHBIC ypaBHEHUS U
HEpPaBEHCTBA.

K konny obOydyenuss B 11 kJacce oOyyaromuiicss MOMYYUT CIEAYIOUIUE TNPEIMETHbBIE
pe3ysbTaThl MO OTJEIBbHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHYECKOTO aHAIIN3ay:

Yuciia ¥ BBIYUCICHUSA:



CBOOOZHO OMEpUPOBaTh MOHATHUSAMU: HATypalbHOE U II€JI0€ YHUCIO, MHOXECTBa
HATYpaJbHBIX U LIEJIBIX YHCEeJI, UCIIOJb30BaTh MPU3HAKU AeauMocTH nenbix uncen, HOJ u HOK
HaTypaJbHbIX YMCEN IJIs PEIICHMS 3a]a4, IPUMEHATh alroput™ EBknnia;

CBOOOIHO ONEPUPOBATH MOHATHEM OCTaTKa IO MOJIYJIIO, 3alMChIBAaTh HATYypAIbHBIC YHCIA
B Pa3JIMYHBIX NO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO OINEPHPOBATH MOHSATHUSAMHU: KOMIUIEKCHOE YHCIO W MHOMECTBO KOMIUICKCHBIX
YHcell, MPeJICTAaBIATh KOMIUIEKCHbIE YHCIia B alreOpandeckoil U TpUroHOMEeTpuueckoil (opme,
BBITIOJTHSATH apu()METUIECCKUE ONIEPAlUU C HUMH U U300paxaTh Ha KOOPAMHATHOM TIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOAHO  ONEpUPOBATh  TOHATUSMHU:  HPPANUOHAIBHBIE,  TOKa3aTelIbHBIE U
jorapuMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEHICHUS C TOMOIIbIO PABHOCHIIBHBIX MIEPEXO0/I0B;

OCYIIECTBIISITH OTOOP KOPHEU MPH PEIICHUH TPUTOHOMETPUIECKOTO YPABHECHHUS,

CBOOOJHO ONEpPUPOBATH MOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IMPUMEHSTh
HE00X0uMbIe (HOPMYJIIBI JIJIsl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPHUICCKUX HEPABCHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUUN M HEPABEHCTB,
PaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOIUTh PEUIEHUSI CUCTEMbBI U COBOKYITHOCTEN
palMoHaIbHBIX, HMpPPAIMOHATBHBIX, TIOKA3aTENbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPABEHCTB;

pemate paluoOHalbHBIE, HppalOHANbHBIE, I[OKa3aTeiabHble, JorapugMuueckue u
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COAEPKAIINE MOAYJINA U TApAMETPHI;

MPUMEHSTh Tpadudeckue METO/IbI JJis pPEeUIeHHs] ypaBHEHUN U HEPABEHCTB, a TaKXkKe 3a]au
C IapaMeTpamu;

MOJICJIUPOBATh peallbHble CHUTYyalldd Ha S3bIKE alreOpbl, COCTaBISATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M MX CHUCTEMbI IO YCJIOBHUIO 33Jlaud, HCCIEIOBATh ITOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM armapaTa anreOpbl, HHTEPIPETUPOBATD MOJIYUYCHHBIN pe3ynbTaT.

DyHKIUUHN U TPaPUKH:

CTpOUTH TpaduKd KOMIO3UIUU (YHKIMH C MOMOIIBIO0 AJIEMEHTAPHOTO HCCIETOBAHUS H
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHII;

CTPOUTH TeOMETPUYECKHe 00pa3bl ypaBHEHUI 1 HEPABEHCTB HAa KOOPAMHATHOM TIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TPAPUKH TPUTOHOMETPUIECKUX (PYHKITUH;

MPUMEHSTh DYHKIIUHU AJIE MOJICTTMPOBAHUS M UCCIIEIOBAHUS PEaTbHBIX MPOIIECCOB.

Hayajsia MaTeMaTH4eCKOro aHajam3a:

UCIIONIb30BaTh TMPOM3BOJHYIO IS HCCIENOBAaHUS (PYHKIMM HAa MOHOTOHHOCTH H
KCTPEMYMBI;

HAXOJUTh HauOOIbIIIee U HAaUMEHbIIIee 3HaYeHHs (PYHKIIMY HEMPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BaTh MPOU3BOJHYIO JUISl HAXOXKAECHUS HAWIYYIIEro PEUICHHUS B MPHUKIAJHBIX, B
TOM YHCJIE COLIMAIbHO-D)KOHOMMUYECKHX, 3ajayax, JJIs ONpPENEIICHUS CKOPOCTH U YCKOPEHHS
mpoiiecca, 3a1aHHOr0 (POPMYJION MU TpadhUuKoMm;

CBOOOJHO OMEPUPOBATh OHATUSMU: TIEPBOOOpa3HAs, OMPEACIEHHBI HHTETPAl, HAXOAUTh
nepBooOpa3HbIe AIEMEHTAPHBIX (YHKIIUA W BBIYUCIATH WHTErpan mo ¢opmyne HwroTtona-
Jleiibunma;

HaXOJIUTh TIJIOMIAIN TUIOCKUX (PUTYp U 00BEMBI TEJT C IIOMOIIBIO0 HHTETPAJIa;

MMETh TPEJICTABIIEHHE O MaTEeMaTHYECKOM MOJEIMPOBAHUM Ha IMPUMEPE COCTaBICHUS
nudepeHIaIbHBIX YPaBHEHUH;

peliaTh MpUKIAAHBIE 33/1a4d, B TOM YHCJE COMHATbHO-DPKOHOMUYECKOTO M (PU3UIECKOTO
XapakTepa, CpeICTBAMHA MaTEMAaTUYECKOIO aHAJIN3A.



4. TemaTH4ecKoe IVIAHUPOBAHHUE

10 KJIACC
Ne
YyeOHbIC KonTtposnbhbie
paszzuena HammeHoBaHMe pa3/iesioB 1 TeM - paboTs!
U TEM
1 MHOX€eCTBO IEUCTBUTEILHBIX YUCE. 24 1
Muorowiensl. PanimonanbHble ypaBHEHHS U
HepaBeHCTBAa. CUCTEMBI JIMHEHHBIX YPAaBHEHUM
2 Oynkiun u rpaduku. CrenenHas GyHKIUS C 12 1
IEJIBIM [TOKa3aTelIeM
3 Apudmernieckuil KOpeHb N-0i CTENCHH. 15 1
HppanmoHaibHbie ypaBHEHUS
4 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1
YpaBHCHHUS
5 Jlorapudmuueckas ¢pynkius. Jlorapupmuueckne 18 1
YpaBHCHHUS
6 TpuroHomeTpruyeckue BoIpaXKEHUS U ypaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH M MPOTPECCUN 10 1
8 HenpepriBabie dynkiuu. [IponsBoanas 20 1
9 IToBTOpeHME, 06001IeHNE, CHCTEMAaTH3allusl 3SHAHUN 5 1
Bcero 136 9
11 KJIIACC
No
VYuebHble KoHnTpossHbie
pasznena HaumenoBanwue pa3nenoB u Tem qACkL paboTHI
U TeM
1 HccnenoBanue GyHKIHIA ¢ TTOMOIIBIO 22 1
MPOU3BOAHOMN
2 IlepBooOpasHas M HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKITHHA. 14 1
TpuronomeTpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeNbHBIC U 24 1
norapuMuUecKre HepaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HarypaipHble U 11eJIbIe Yrcia 10 1
7 CucreMbl paliioHaIbHBIX, UPPALUOHATBHBIX 12 1
MTOKAa3aTeIbHBIX U JIOrapu(PMHIECKUX YpaBHCHHIMA
8 3agauu ¢ mapaMeTpamMmu 16 1
9 IToBTOpeHME, 0000IIIEHNE, CHCTEMAaTH3aINs 3HAHUN 16 2
Bcero 136 10

5. YueOHO-MeTOAUYECKOE oDecriedeHne 00pa30oBaTeILHOI0 Mpoiecca

Oos3aTesbHBbIC Y4eOHbICe MaTepHAJIA IJIsl YIeHHKA!
VY4eOHoe nocodue:

MaremaTuka: anredpa 1 Hayaja MaTeMaTHYeCKOTo aHainu3a, reomerpus. AnreOpa u Hayana
mareMmaTrueckoro ananusa 10-11/ Amumos I1I.A., Komsrun FO.M., TkaueBa M.B. u npyrue
Axuunonepnoe obmectso "MU3narensctso "[Ipocsemenue”




MeToauyeckue MarTepuaJbl IJIsd YYUTEIA:

AnreOpa 1 Havajga MaTeMaTHYCCKOTO aHaIM3a. Y HUBEPCAIbHBIH MHOTOYPOBHEBBIH COOPHUK
3amad 10 — 11 xmacc. Meroanueckoe mocooue /M. B. Smenxo, C.A.lllecrakos;, —M. :
[Tpoceemenue, 2020;

Marematuka (yriyOJaeHHbBIH yposens). Peanuzanus tpe6osanuns ®TOC cpennero obuero o6pasopanus/
nof pexn. JI.O.Pocnosoit — M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHs o0pazoBaHusy», 2023.

Hudposbie 06pa3oBaTe/ibHbIE peCypchl H PECYPChI CETH HHTEPHET

https://infourok.ru/;
http://school-collection/
https://rosuchebnik.ru/
https://resh.edu.ru/



