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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma mo reorpaduu cpeaHero oOIero oopa3zoBaHHMS Ha
0a30BOM ypOBHE pa3paboTaHa B COOTBETCTBUU C (heJiepaIbHBIM rOCYJapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM CPEIAHEro OOIIero oOpa3oBaHUs, YTBEP)KICHHBIM
npukazoM MuHuctepcTBa obpasoBanus U Hayku Poccuiickoit denepauuu ot 17
Mass 2012 1. No 413 (c u3MeHEHUsIMH, B PEAAKIMM TpHKaza MUHHCTEpCTBA
npocBelenust Poccuiickoit @enepanuu ot 11 mexadpst 2020 r. Ne 712 (mns 11
kimacca) (manee — ®I'OC COQO), Ha ocHOBe deaepanbHON 00pa3oBaTEIHPHON
nporpammsl cpeHero oomero oopazosanus (nainee — GOII COO), yTBepKIeHHON
npuka3oM MuHuctepcTBa npocsenienus Poccuiickoii @enepannn ot 18.05.2023
Ne 371.

VYuebnsiii kKypc «AnreOpa W Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS

OJIHUM U3 HauboJjiee 3HAYMMBIX B MpOrpamMMe CpeaHero oOIiero oopa3oBaHWS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEeUYMBAET MHCTPYMEHTAJIbHYIO 0a3y i
M3YYEHUS! BCEX €CTECTBEHHO-HAY4HBIX KYpCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE OOYyYaIOIINXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUs MH(MOpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U JAPYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBaIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM Hayku, Kotopas (OpMYJIHUPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKO# opMme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SdKOHOMUKHU U OOIIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh WX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSMHU aireOpbl U MaTeMaTUYeCKOTO aHaju3a pa3BUBAET
YMEHHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIAEHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
00001IeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET
KPEATUBHOE U KPUTUUECKOE MBIIICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHajau3a» OoOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITETILHOTO MOCTPOEHUS MATEMAaTUUYECKUX MOJIENICd peajbHbIX CUTYAIlUH,
UHTEpPIIpETAllUk  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIbHBIM BOCIIUTATENIBHBIM MOTEHIIMAJIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM



NESTENIbHOCTH, TpeOYIOLelH MPOJOKUTENbHON  KOHIEHTPAllMd BHHMMAHUA,
CaMOCTOSITEIFHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 3@ TIOJY4YE€HHBIN
pe3yJbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4eCKOTro
aHaJIn3a JIEKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykType yueOHOro Kkypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaAJIN3a» BBIAEIEHBI CIEAYIOUINE COAEPKATEIBHO-METOANYECKHE TUHUM: «Uucia
U BBIUUCIICHU», «DyHKIMU U rpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTHUYECKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COJIEPKATENBHO-METOANYECKUE JIMHUM H3Y4alOTCsl Ha NPOTSHKEHUM JBYX JIET
o0y4eHHs Ha ypOBHE cpeiHero oOIIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSASA
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3znenaMu. J(aHHBIHI
yu4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHYeCKUX AMCLUMIUIMH, TaKMX Kak ainreopa,
TPUTOHOMETpPHSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YECKas
jgoruka u apyrue. Ilo mMepe Toro kak oOydaroumumecs OBIAJEBAlOT BCE Ooiiee
IIMPOKUM MATEMAaTUYECKUM allapaToM, Y HUX MOCIeN0BaTeNIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMaTUYECKYI0 MOJENIb pealbHOMN
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
pEILIEHUsT CaMOCTOSTENBHO CHOPMYIHPOBAHHON MAaTEMAaTUYECKON 3a7jauH, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAay4aTo Ha YpPOBHE OCHOBHOIO o01ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKIIOYAIOMIMX B C€Osl MCIOJIB30BAaHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHbIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJBbIX 4YHCEN, 0coOble CBOMCTBA
paIMoOHATBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETHISCKUE OTEpaIiy, a TaKkKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETMIEHH HAa MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMHU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeaCTaBIeHUE O €IUHCTBE MATeMAaTUKU KaK HayKd U €€ pojiH B



MOCTPOEHUU MOJIENICH PEaIbHOTO MHpA, IMIUPOKO HCIONB3YIOTCS 0000IIeHHE |
KOHKPETHU3AIUSI.

Jlunust «YpaBHEHUS M HEPABEHCTBA» PEANMU3YETCS HA MPOTSIKEHHH BCETO
oOydeHHs] Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHHUsA, MOCKOJBKY B KaKIOM
pazaene IIporpamMMmbl TPEAYCMOTPEHO pPELIEHUWE COOTBETCTBYHOIIMX 3anad. B
pe3ynbrare OOydYarolIMecs OBJAACBAIOT PA3JIMYHBIMH METOJAMH  PELICHHS
pallMOHANIbHBIX, HPPALUOHAIIBHBIX, MOKAa3aTelbHBIX, JOTrapu(PMUUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUW, HEPABEHCTB M CHCTEM, a TaKXe 3ajady,
comepkalux napameTpsl. llomydeHHbIE yMEHHMS IIMPOKO HCIOJIB3YIOTCS MPH
UCCIEeNOBAHUM (DYHKIMM C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
3a/1a4d ¥ 3a7a9 Ha HAXOXKJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi comepkaTeNbHas IMHUS BKIIOYAET B ce0s Takke (popMUpOBaHHE YMEHUN
BBITIOJIHATh ~ pacy€Thl 10  ¢opMysnaM, MpeoOpa3oBaHUsl  PAMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKXKE BBIPAXKECHUI,
coJlepKallluX CTeNeHu W Jiorapudmsl. brarogaps u3ydeHUIo anredpandecKkoro
Marepuajiia MPOUCXOJUT  JajbHEWIlee  pa3BUTHE  AJITOPUTMHYECKOTO U
a0CTpPaKTHOTO MBIIUICHUSI OOydJaromuxcs, (GOPMUPYIOTCS HABBIKU JEAYKTHUBHBIX
paccyxJieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]a4, HArJISTHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JUHUS «DyHKIMH U TpaQuKU» TECHO
NeperuieTaeTcss ¢ JAPYTMMH JIMHUSIMH y4e0HOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTD U3YUEHN MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUU NIl pelIeHus 3a7a4 U3 APYruX yueOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI W HepaBeHCTB. llpu »Tom OoOJbIIOE BHUMaHUE
yaensieTcs (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMyJiaMH 3aBUCUMOCTH MEXKITY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi (opMme: aHaTUTUYECKOM, rpaduyeckoid u cioBecHoi. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO  QJTOPUTMUYECKOTO  MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHusl «Havaia mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JIOCTYIHBIX OOYYaIOIIMMCS, TaK KaK Yy HHUX TMOSBISIETCS BO3MOXKHOCTH CTPOUTH



rpauKy CIOXHBIX (QYHKLIMHA, ONpPENeNATh HMX HAUOONbIINE W HAUMEHBIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (GUTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpoleccoB. JlanHas conepkarenbHas JHMHUSA OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJieNiel pealbHbIX CUTYyaluH,
MO3BOJISICT HAXOJUTh HaWJIydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-PKOHOMUYECKHUX, 3a7auax. 3HAKOMCTBO C OCHOBAMH MaTeMaTUYECKOTO
aHall3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMajbHO-JIOTHUECKOTO U
KPEaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaroniyecs: y3HalT O
BBIJIAIONIUXCST pe3ysibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsl IJIEMEHThl TEOpPUUM MHOXKECTB M MAaTEMaTU4eCKOW JOrMKu. TeopeTuko-
MHO’KECTBEHHBIE MTPEICTABICHUS IPOHU3BIBAIOT BECH KYPC IIKOJIbHOW MaTeMaTHUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIMHSIONINN BCE pa3/embl
MaTeMaTHKd H €€ TPUIOKEHHH, OHMU CBS3BIBAIOT pa3Hble MaTeMAaTHYECKUE
JTUCIHUIUIMHBL W WX TPWIOKEHUS B eAuHoe 1enoe. [losromy BaxkHO MAaTh
BO3MOXKHOCTh 00y4Yaromiemycsi MOHHUMaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK
COBPEMEHHOW MaTeMAaTUKH U HCIOJIb30BaTh €r0 JI BBIPAXKEHHS] CBOMX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHu
MaTEeMaTHYECKON JIOTMKM CIIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBILUICHHUS
00yJarolmxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yuebHOM Kkypce «AnreOpa ¥ Hadajga MaTEMaTHYECKOTO aHaIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJEIUPOBAaHUS, KOTOPHIE NMPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEIEH peaJbHbIX
CUTyalluii, WCCIEeNOBaHUS OSTUX MOJENEH C TMOMOIIbIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXKIIBIM U3 pa3eloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJIsl PelleHUs NPUKIaIHbIX 3axad. llpu
pellIeHnH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaromuecs  pa3BUBAIOT
HaOIOIaTeIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M  KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (DOPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3a7ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «Anredpa u Havyana
MaTEeMaTHYECKOTO aHATTU3ay.



Cormacao yue6Homy miany MBOY COIII Ne 31 wumenun TI.A.
bepanuesckoro Ha 2023-2024 y4eOHbI TOJ Ha U3yyeHue npeamera B 11 a
KJIacce OTBOIMTCS 4 yaca B HEJIeI0, uTo cocTaBisgeT 136 yacoB Broa. B
COOTBETCTBHM C KalleHTapHbIM yueOHbIM rpadukom MBOY COII Ne 31 umenu
I'.A. bepanueBckoro Ha 2023-2024 y4eGHBINA o1 Ha pealn3aluio
IIPOrpaMMBl 110 MIPEAMETY 3aIUTaHUPOBaHO 132 yaca (TeMaTUYecKoe IIaHUPOBAHUE
COCTaBJICHO C YYE€TOM TOCYAapCTBEHHBIX Mpa3AHUYHBIX JHEH, OMpenesICHHBIX
[IpaButensctBoM P®D). OcBoeHue coaepkaHus MPOrpamMMbl MO MpPeAMETYy OyaeT
oOecrieyeHo 3a cueT 4acoB 00O0OIIEHUS U TOBTOPEHUS U3YyYEHHOTO MaTepHalia o
MpEaMETY.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Yuciia 1 BbIYMCICHUS

HarypanbHbie u nenble yncna. [[pumeHeHne NpU3HAKOB JIEMMOCTH LIEJIbIX
qyuces, HauOoJpmuik oOuuid aenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moayto, anropurma EBkinuaa s penieHus
3a/1a4y B LEJbIX YHCIIAX.

KommiekcHple uymcna. AnreOpanyeckas W TPUTOHOMETpHUECKas (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJIAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn uM3 KOMIUIEKCHOTO uuciua. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs PEIICHHS (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOZIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHH.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMM, CUCTEM WM  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IM4yHbIX o0JacTeid HayKu WU pealbHON
YKU3HH, UHTEPIPETALMS OTYYEHHBIX PE3YIbTaTOB.

@OyHkuuu U rpadpuku

I'padux xommosuruu ¢Gyukuuii. ['eomerpudeckue 00pas3bl ypaBHEHUU H
HEPaBEHCTB HAa KOOPJAWHATHOM ITUIOCKOCTH.

Tpuronomerpruyeckue PyHKIIMU, UX CBOMCTBA U IPAPUKHU.

['padrueckre mMeTonbl pellleHUs YpaBHEHHW M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHH 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TPOLECCOB U
3aBHCHMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEATbHOU KU3HH.

Havana maTremMaTH4ecKoro aHajmsa



[TpumeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTDH U
skcTpeMyMmbl.  Haxoxxaenue  HauOONbIIEr0 W HAMMEHBUIErO0  3HAYEHUH
HENPEepHIBHON (YHKIIMH Ha OTPE3KE.

[IpuMeHEHNE NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pPEUICHUS B
NPUKIAIHBIX 3a/ladax, UIsl ONPENCIICHUS] CKOPOCTH M YCKOPEHHS IMpolecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBOoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoX1eHUs TEpBOOOPA3HBIX.

HNuTerpain. ['eomeTpuueckuu CMBICJI MHTErpaa. Brruucnenue
onpenenéHHoro uaTerpana o gopmyne Hetorona-Jleionua.

[Ipumenenue WHTErpajia A HAXOXKICHHUS IUIOMAACH MJIOCKUX GUryp u
00BEMOB F€OMETPUUECKUX TETI.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICIMPOBAHUE PEAIBbHBIX TMPOILECCOB C TOMOIIbI0 AuddepeHInaIbHbIX
YPaBHECHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINNA 00YUYaIOMIEeTrocs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MAaTeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0e30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4eCKOMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAHHUE BJIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEeNbHOCTH, 3TaloB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(DUKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrnoco0 penieHus ydyeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOjIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSAMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IpOIecca, a TaKKE BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3HPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS 0 XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdyve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEHN ayIMTOPUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU HH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peleHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3ajad, MPUHUMATh 1I€Jb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHMHoBBIX GopMax paboThl (0OCykaeHHS, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOywyenuss B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIUu3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJHO OMEpUPOBATh TMOHATHSIMHU: HATypaJlbHOE H IEJ0€ YHCIIO,
MHOKECTBA HATYPAJIBbHBIX W LEIBIX YUCEI, WCIOJb30BaTh IMPU3HAKU JECIUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJIsl pelieHus 3a7a4, IPUMEHSTh
anroput™m EBkinia;

CBOOOJIHO OMNEpPUPOBATh IMOHATHEM OCTaTKa 10 MOJYJII0, 3alUChIBATh
HaTypaJIbHbIE YKUCJIA B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS,



CBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalil ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO ONEpUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI M CUCTEMBI-CIICCTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COJZIepIKallle MOYJIM U ITapaMeTPhl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a71a4 C [MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJB30BAHMEM alapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU IBYX ()YHKIIMIA;

CTPOUTh TEOMETPUYECKHE O00pa3bl ypaBHEHUW M  HEPABEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJIST UCCIICOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;



HAXOAUTh HauOoJbllIee U HAaNMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOpPEHHMsSl Tpoliecca, 3aJaHHOro (QOopMyIJIoNn WM
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpall, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no popmysie Herotona-JIeitonuna;

HAXOJUTh TJIOMIAIHN MIIOCKUX (DUTYp U OOBEMBI TEJI C TOMOIIBIO HHTETpaa;

MMETh IIPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHMM HA INPUMEDPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHMUE.

11 KIIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne (undposBbie)
/i HaumeHoBaHue pa3iesioB H TeM MPOrPaMMbI Beero KoHTpoibHbIE 0BpAzOBATEILHbIE
padoThI pecypest
HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO POU3BOIHOMN 22 1
[TepBooOpaznas 1 UHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (DYHKIIHH. 13 1
TpuroHomeTprudecKkue HEpaBEHCTBA
4 WppanuoHanbsHbie, MOKa3aTeIbHBIC U JIOTapUPMUUSCKUE 99 1
HEPaBEHCTBA
5 KommiekcHbie uncna 10 1
6 HarypanbHble u nensie yucna 10 1
7 CHcTeMBbl parioHATBHBIX, HPPANMOHATEHBIX TTOKA3aTeIbHBIX U 12 1
JnorapuMUUECKUX ypaBHEHUI
8 3ama4u ¢ mapameTpamMmu 16
9 [ToBTOpeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 15
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 10










