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MNOSICHUTEJIBHAS 3AIIMCKA

VYueOHbIll Kypc «AsreOpa ¥ Hayajga MaTeMaTUYECKOTO aHaIM3a» SBISICTCS OJHUM W3
HanOoJiee 3HAYUMBIX B IpOrpamMMe CpeJHero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBAaeT HMHCTPYMEHTAIBbHYIO 0a3y Ui W3y4eHHsI BCEX eCTECTBEHHO-
HAy4YHBIX KYPCOB, a C JPYrodl CTOPOHBI, (JOPMUPYET JOTHYECKOE M aOCTPAKTHOE MBIILICHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHS HH()OPMATHKH, OOIICCTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH U JPYTUX JUCHHUIUIMH. B pamMkax JaHHOTO y4eOHOro Kypca
oOyJarolmuecsi OBJIQJICBAIOT  YHHBEPCAIBHBIM  SI3IKOM COBPEMEHHOW HayKH, KOTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

Y4eOHbIil Kypc anreOphl M Hadal MaTeMaTHYeCKOrO aHajn3a 3aKjaJlbIBaeT OCHOBY IS
YCIICITHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHUH, OHOJIOTMH, TOHUMAHUS OCHOBHBIX
TEHICHIMA pPa3BUTUS DKOHOMHKH M OOINECTBCHHOH JXKW3HHW, TO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIOJB30BaTh WX IS
nanpHelmero o0Opa3oBaHUsT W B TOBCEIHEBHON KH3HU. B TO ke BpeMs OBJaJcHHE
a0CTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKIIUSMHU aIreOpbl 1 MaTEMaTUYECKOTO aHAIH3a
pa3BUBACT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHMHHOCTB, JIOKAa3bIBATh
YTBEPXKACHHSI C ITOMOIIBI0 WHIYKIIMA U PACCYXIaTh JEAYKTUBHO, HCIIOIB30BaTh 0000IICHUE U
KOHKPETHU3aIfio, a0CTparupoBaHUE W aHAIOTHIO, (OPMUPYET KPEaTUBHOE M KPUTUYECKOE
MBIIIICHHE.

B xome u3ydeHusi ydeOHOro kypca «AureOpa ¥ Havajga MaTeMaTHYECKOTO aHAaIH3ay
oOyJaromuecss TOJMyYaloT HOBBIA ONBIT PEIICHUS TNPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHHUST MATEMAaTHYECKUX MOJIEICH pPEaNbHbIX CHTYallud, MHTEPIPETAIlMA TOJYYCHHBIX
pEIICHHI, 3HAKOMSTCS C MPUMEPaMH MAaTEMaTHYCCKUX 3aKOHOMEPHOCTEH B MPHPOJ]C, HAYKE U
UCKYCCTBE, C BBIJAIOIIIMMUCS MATEMATUYCCKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHbIli Kypc 005IaaeT 3HAYUTENBHBIM BOCHHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak 4depe3 y4eOHbId MarepHall, CIIOCOOCTBYIOIIMN (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK M dYepe3 crneuuduky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJOHKUTENFHOM  KOHIEHTPAllMd  BHUMAHHs, CaMOCTOSITENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTYYCHHBIN pe3yibTar.

B ocHoBe meroauku oOydeHHs airedpe M HayaliaM MaTeMaTUYeCKOTO aHajiu3a JIeKHUT
JeSTSIILHOCTHBIN TPUHIIUT 00 yUeHUSI.

B ctpykType yuebHOTrOo Kypca «Anredpa v Hayana MaTeMaTHYeCKOro aHAlIU3a BbIACICHBI
CIICIYIOIIHAE COJEPKATEIIPHO-METOUYECKHE JTHHUM: «Uucna W BeUUCICHHSY, «DyHKIHH U
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Havana MaTemaTHueckoro aHaian3ay», «MHOKeCTBa U
Joruka». Bce OCHOBHBIC COJEPKATEIHLHO-METOMAWYECKUE JIMHUHA W3YYarOTCS Ha TPOTSHKCHUU
JBYX JIeT OOy4eHUs Ha ypOBHE CpeAHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOINHSS APYT
JIpyra W TOCTEIICHHO HACHINIASCh HOBBIMH TeMaMU W paszjieiamu. J[aHHBIH ydeOHBIH Kypc
SBIIIETCS. WHTETPATHBHBIM, TIOCKONBKY OOBEAMHSIET B ce0e CoJepKaHue HECKOJIbKUX
MaTEeMATHYECKUX JUCIUIUINH, TAKUX KaK anreOpa, TPUrOHOMETPHs, MaTeMaTHYCCKUN aHaIU3,
TEeOpUsi MHOXKECTB, MaTeMaTHdeckas joruka u napyrue. [lo mepe Toro kak oOyuaroiruecs
OBJIAJICBAIOT BCE OoJiee IMUPOKHMM MaTeMATHYSCKHUM aIlllapatoM, y HHUX IOCIeI0BATSIIEHO
dbopMUpyeTCS U COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MATEMAaTHUECKYyI0 MOJETb pPealbHOM
CUTYaIlid, TPUMEHSATh 3HAHUS, MOJTYYCHHBIC NMPH H3YUYECHUH Y4EOHOTO Kypca, JJIS pPeIlIeHHS
CaMOCTOSITENILHO C(HOPMYJIUPOBAHHOW MaTeMaTHYEeCKOW 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

CogepxarenpHO-MeTOAMYECKass  JTUHUS  «UuMcma W BBIYMCICHHS»  3aBEpIIACT
(GhopMUPOBaHWE HABBIKOB HCIIOIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe OBLIO HAYaTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemnero oOiero odpasoBaHus ocodoe
BHUMaHUE yjaenseTcss (GOpMHPOBAHUIO HABBIKOB PAIlMOHATBHBIX BBIYHCICHUH, BKIIOYAIOIINX B
ce0sl UCTIONB30BaHME PA3TUYHBIX (OPM 3aMUCH YHCIia, YMEHHUE JellaTh MPUKHUJIKY, BBIOTHSTH
PUOIMKEHHBIC BRIYUCIICHHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pad0OTaTh ¢ MATEMAaTHICCKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYalONIMMCSI MHOXECTBA HATYpPaJbHBIX, IENBIX, PAllMOHATBHBIX U



JIEMCTBUTEIIbHBIX YHUCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX YMCeN. B KaxaoM U3 3THX
MHO’KECTB pacCMaTpUBaIOTCA CBOWCTBEHHBIE eMy clieln(UyecKue 3a1auu ¥ orepaluu: gejeHue
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH HAa MHOXECTBE IIeNIbIX YHCEN, O0cCoOble CBOMCTBa
paloHaIbHBIX U UPPALOHAIBHBIX YHCel, apu(pMeTHYeCKre ONepaluu, a TaKKe HU3BJICUCHUE
KOpHS  HAaTypaJbHOM CTENEHHM HAa  MHOXECTBE KOMIUIEKCHBIX uucen. bmarogaps
MOCJIEIOBATEIbHOMY  PAacCUIMPEHHMI0  Kpyra  HCHOJb3YEMBIX  YUCEI U 3HAKOMCTBY
C BOBMOXKHOCTSIMH WX TNPUMEHEHHWS IS pEIICHHUs pa3ludHbIX 3am1ad  Gopmupyercs
MPEACTABICHUE O €IMHCTBE MATEMATHUKM Kak HAykKM M €€ poJM B IOCTPOCHHHM MOJENen
peabHOTO MHPA, IMUPOKO UCTIONB3YIOTCS 0000IICHIE U KOHKPETH3AIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEaNM3yeTCs Ha MPOTSHKEHUH BCEro oOydyeHUs Ha
YpOBHE cCpemHero oOmmero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm pasnaene [Iporpammbl
MPEelyCMOTPEHO pEellIeHHuEe COOTBETCTBYIOIIMX 3a1ad. B pe3ynbTare oOydwaromiuecs: OBIaJAeBalOT
pa3IMYHBIMM ~ METOJAMHU  PEIICHUS PAlUOHAIBHBIX, HWPPALHOHAIBHBIX, OKA3aTEIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKkKe 3a/ad,
coaepxkammx napamerpsl. [losydyeHHbIE YMEHHMS IIMPOKO HKCMOJB3YIOTCS MHPU HCCIEAOBAHUU
(GyHKIHMI ¢ TOMOIIBIO TPOU3BOJHOMN, MIPH PEIICHUH MPUKIIAJAHBIX 33/1a4 U 33]]a4 Ha HAXOXKJCHHUE
HauOOJIBIINX U HAMMCHBINUX 3HaYeHWH (GyHKIMU. [laHHas comepikarenbHas TUHHS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmyrnam, mpeodpa3oBaHUs
palMOHATBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHHUH, a TaK)Ke BBIPAKCHUM,
CoJlepKallMX CTerneHu u Jyorapudmel. braromaps wu3ydeHHIO ainreOpanyeckoro Marepuana
MPOUCXOAUT JaJbHEHIEe pa3BUTHE aJTOPUTMUYECKOTO M aOCTPaKTHOTO  MBIIIJICHUS
oOydaromuxcsi, GOPMUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PacCyKICHHH, pabOTbhl C CHMBOJIBHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHUs] IPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 337124, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxatenpHo-MeToANYEeCKass TUHUSA «DYHKIMH U TpadUKM» TECHO MEPEeIIeTaeTCs C
OPYTMMH  JIMHHSIMH ~ y9e0HOro  Kypca, TIOCKOJBKY B  KaKOM-TO  CMBICIE  3a1aér
MOCJIEA0BATEIbHOCTh ~ M3YyUYEHMs  Marepuana. l3ydeHue  CTENeHHOM, I10Ka3aTesbHOM,
Jorapu(MUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIUNA, X CBONCTB M rpa)MKOB, UCIIOJIH30BAHUE
byHKIMI U pemieHusl 3a7ad W3 JPYTUX YYeOHBIX MPEAMETOB U PEANbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeéMaTUYECKUM aHAJIM30M, TaK U C PEUICHWEM YpaBHEHUW W HepaBeHCTB. [Ipu
3TOM OonNbIlIOe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXaTh (Gopmynamu
3aBUCUMOCTH MEXIY Pa3JIMUHBIMU BEJIMYMHAMH, UCCIIEAOBATHh MOJYYeHHBIC (DYHKIIUU, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HAlleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, TO3BOJISIONIMX BBIPAXaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMH B paznyHON (opme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOW. Ero wu3yueHume crnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHIO U  KOHKPETH3alluu,
MCIIO0JIb30BAaHUIO aHAJIOT .

CopnepxatenpHas nuHMS «Hadanma maremMaTHyecKoro aHajan3ay» MO3BOJSET CYIIECTBEHHO
paCcinpuTh KPYTr' KaK MaTEMAaTUYCCKHUX, TaK U MPUKIAAHBIX 3a7a4, JOCTYIIHBIX 06y‘-IaIOH_[I/IMC$[,
TaK KaK y HUX IOSIBJIIETCS BO3MOXXHOCTb CTPOUTH I'padMKHU CIOXKHBIX (PYHKIMH, ONpeaensTh uxX
HauOOJIbIIINE U HAUMEHDIIINE 3HA4YCHUS, BBIYHMCIIATH IIJIOIIAIH (1)I/Il"yp A 00BLEMEI TCJI, HAXOAUTh
CKOPOCTM U YCKOpeHMs TmpoueccoB. JlaHHas coxaepkaTenbHasl JIMHUS OTKpPHIBAET HOBBIE
BO3MOXHOCTH TIIOCTPOCHUA MATEMATHYCCKUX MO,ZIGJ'IGI\/’I PCATBbHBIX CHTyaHHfI, ITO3BOJISAECT
HaXOJUTh HaAWIyylllee pelleHHe B TNPHUKIATHBIX, B TOM YHCIE COLHUATBHO-3KOHOMHYECKHUX,
3a7a4ax. 3HAKOMCTBO C OCHOBAMH MaTeMaTHYECKOTO aHaln3a CIIOCOOCTBYET pa3BUTHIO
abCTpaKkTHOrO, (OPMAITBHO-IOTUYECKOT0 U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HaykKe, TEXHHUKE U UcKyccTBe. O0yuaroluecs
Y3HAIOT O BBIJAIOIIUXCS Pe3yJbTaTax, MOJYYEHHBIX B X0/I€ pa3BUTHs MaTeMaTHKH KaK HayKH, U
00 ux aBTOpax.



CopnepxaTenpHO-MeTOANYEeCKass JUHHUS «MHOXECTBa M JIOTMKa» BKIIOYaeT B cels
9JIEMEHThl TEOPUM MHOXXECTB U MAaTeMaTH4YecKOoW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
NPEICTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKW W TpeJiaraloT Hambolee
YHUBEpPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3fesibl MaTeMAaTUKH U €€ MPUIOKEHHH, OHU
CBS3BIBAIOT Pa3Hble MATEMAaTUUYECKUE TUCLIUIUIMHBI U UX IPUIIOKEHUS B euHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTH OOy4arouieMycs IOHUMaTh TEOPETHUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHKHd M HCIIOJIb30BaTh €ro Ui BBIPAKEHHUS CBOMX MbIciel. [lpyrum
BaXHBIM IPHU3HAKOM MaTE€MaTHKW KaK HayKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
00OCHOBaHMH M  CIIEJOBaHME OIpPEAEHEHHBIM IpaBUiIaM IIOCTPOEHHUS JOKa3aTeNIbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MaTE€MaTH4e€CKOW JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIIICHHUS] 00YYaIOIIUXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCY)KICHHS Ha OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHUSI.

B yueOHOM Kypce «Anredpa v Hayajla MaTEMaTUYECKOI0 aHAJIN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHUYeCKOr0 MOJIETUPOBaHuUs, KOTOpbIe MPHU3BAHBI CHOCOOCTBOBATH (HPOPMHPOBAHHIO
HAaBBIKOB [TOCTPOECHMSI MOJIETIEN PEAIbHBIX CUTYallMi, UCCIEA0BAHUS 3TUX MOJEIEN ¢ OMOILBIO
anmapara aiareOpbl U MaTeMaTH4ecKoro aHalli3a, UHTEPIPETAlUU MOIYYSHHBIX DPe3yJIbTaToB.
Takue 3agaHUs BIUIETEHbl B KaXAbId W3 pa3esioB IPOrpaMMbl, IMTOCKOJBKY BECh MaTepuas
yueOHOro Kypca IIMPOKO HCIONB3YyeTCs JUIsl pElIeHUs NpUKIagHbIX 3aaad. [lpu pemenun
peaIbHBIX MPAaKTUYECKUX 3a7ady oOydaroluecss pa3BUBAIOT HAOIIOATEIbHOCTb, YMEHHE
HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh aHAIOTHIO, 0000maTh U
KOHKPETU3UpoBaTh mpobiemy. JlearenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB  PEIICHUS
MPUKIIAIHBIX 33/1a4 OpraHU3yeTcs B MpoIlecce U3yueHUsl BCceX TeM yuyeOHOro Kypca «Anredpa u
Hayajia MaTeMaTUYeCKOro aHaIu3ay.

Ha u3ydenue yue6HOro Kypca «Anredpa v Hayaisa MaTeMaTHYECKOTO aHaIN3a» OTBOJUTCS
B 11 xiacce — 136 yacoB (4 4aca B Henenmo). M3ydenne yaeOHOTO Kypca IMPOXOIUT M0 YICOHUKY
Anre6bpa u Hauvama ananu3a.llkmacc:yue6.qst  oOuieo0pa3oBat. yupekIeHU:0a30BbId U
npodmit.ypoan/C.M.Hukonbckuii,M.K.ITlorarnos,H.H.Pemernukos,A.B.11leBkuH.-8-en3 .-
M.:IIpocselenue.

Conep:xanue 11 kiaacc

Yuciia ¥ BbIYHMCIEHUSA

Hatypanbuble u nensle uncia. [IpuMeHeHHMe NpPU3HAKOB JAEIMMOCTH ILENBIX YHCEN,
HauoOonbmui oot aenutens (nanee — HOJl) n naumensiee obmiee kpatnoe (ganee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKiIMa 1i1s peleHus 3a4ad B LENIbIX Yhciax.

KomniekcHble uwucna. AnreOpanueckas M TpUTOHOMETpUYecKass (OpMBI  3amuCH
KOMILIEKCHOTO 4Kcia. Apru(MeTHyeckue ornepamnun ¢ KOMIUIEKCHBIMU 4uciaMu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI HAa KOOPIUHATHOM MtockocTH. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO yHcia. [IpuMeHeHue KOMIUIEKCHBIX YHCeN I pelleHus (QU3MUeCKuX U
T€OMETPUUYECKHX 3a1a4.

YpaBHeHHUs M HEPABEHCTBA

CucreMa u COBOKYITHOCTh YpaBHEHHH 1 HEpaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHHH C TIOMOINBID TPUTOHOMETPUUYECKON
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OcHOBHBIE METO/IbI PELLIEHNUs TOKA3aTENbHBIX U JOrapu(MUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUsI CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX, HPPALIMOHAIBHBIX,
NOKa3aTeIbHbBIX U JIOTapu(PMUUYECKUX YPaBHEHHH.

VYpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C ITApaMETPaAMHU.



IIpuMeHeHNne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMaTHMUYECKHUX 3a1ad U
3ajjad U3 pa3IM4yHBIX 00JacTed HayKM M PpEeaJbHOM JKWU3HM, HMHTEpHpEeTalus MOJyYEeHHBIX
pe3yNbTaTOB.

DOyHKIUM U TpadpuKu

I'padux xommosunmu ¢(yHKuud. I'eomeTpudeckue oOpas3bl YpaBHEHUH M HEPAaBEHCTB Ha
KOOpPJAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.

I'paguueckue MeToabl pelIeHMs ypaBHEHUH M HepaBeHCTB. ['paduueckue MeToJbl
pelIeHus 3a/1a4 C apaMeTPaMH.

Hcnonb3oBanue rpadukoB (yHKUMH JUIsl UCCIENOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4eCKOro aHaJIHM3a

[TpuMeHeHne TPOU3BOAHON K MCCIEIOBAHUIO (PYHKIIUI HA MOHOTOHHOCTD M AKCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbLIEro 3HaYeHNH HelTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOAHOM [UIsl HAXOXKJIEHUS HaWIy4llIero PEUIeHHs B IPUKIAIHBIX
3ajjauax, s OHpEIeNeHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMysnod WiIu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepB0oOOpa3HbIX. IlepBooOpa3Hble 3iIeMEHTAapHBIX
¢yukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

HNuTerpan. ['eomeTrpuyueckuii CMbICT UHTETpalia. BriuncieHne onpenenéHHoro HHTerpaia
no ¢popmyne Hetorona-Jleitoauma.

[IpumeHeHne uHTErpajga s HaXOXKACHUS IUIOIAACH IJIOCKUX (Uryp U o0BEMOB
F€OMETPUYECKUX TEJI.

[Tpumeps! pemenuii tuddepeHIuanbHblX ypaBHeHUH. MaTeMaTnueckoe MOJeIMpOBaHHe
peaNbHBIX MPOIECCOB C MOMOIIBIO AU(GepeHINaTbHBIX YPaBHEHUH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJAEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaKIaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMKU  OOydaromerocss Kak AakTUBHOTO H
OTBETCTBEHHOT'O WJI€HAa POCCHUHCKOr0 OOIecTBa, MPEICTABICHUE O MaTEMaTUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHH, MpOIENyp TpakJaHCKOTO o0OIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(OpPMUPOBAHHOCTh POCCHICKON TPa)KTAHCKOW UJACHTUYHOCTH, YBAXKECHHS K MPOILIOMY H
HACTOAIIEMY POCCHUUCKON MaTeMaTUKH, [IEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCHUCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMOJb30BAHHE 3THX NOCTHKCHUH B
JIPYTHUX HayKax, TEXHOJIOTHUAX, cepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHWE JYXOBHBIX  I[EHHOCTEH  POCCHHCKOTO  Hapoaa, CHOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTMKEHUN HAayKH M JEATEIIbHOCTBIO YYEHOIr'0, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMYHBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:



ACTETUYECKOE  OTHOIIEHHWE K  MHpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peEHICHUH, pPACCYXACHUH, BOCHPHHUMYHBOCTh K
MaTeMaTUYECKUM acIEKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) pu3HUecKOro BOCIIMTAHHUS:

c(OpPMHPOBAHHOCTh YMEHHS MPUMEHATh MaTeMaTUUECKHE 3HAHUS B MHTEPECaxX 370POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (310pOBOE
NUTaHue, COATAHCHPOBAHHBIN PEXXUM 3aHATHH U OTIbIXA, peryyisipHas pu3nueckasi akTHBHOCTD ),
buznyecKoe COBEPIICHCTBOBAHHE MTPH 3aHATHSAX CIIOPTUBHO-03/I0POBUTEIBHOMN 1€ATEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUS

FOTOBHOCTb K TPYAY, OCO3HAHWE LIEHHOCTU TPYAOIIO0US, HHTEpEC K pazIu4HbIM chepam
npoeCCUOHATILHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M €€ MPHUIOKEHUSIMHU, YMEHUE
coBepuIaTh OCO3HaHHBIA BbBIOOp Oynyieil mnpodeccu U pealn30BBIBATH COOCTBEHHBIE
KU3HEHHbIC IUJIAaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4ecKoMy o0Opa3oBaHUIO U
€aM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PELICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKOI HAIIpaBIEHHOCTH;

7) 3KOJIOTHYECKOT0 BOCITUTAHUSI:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKON KYJIbTYpbl, IIOHUMAaHUE BIMSHUS COLUAIBHO-
SKOHOMUYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpebl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYECKUX 3HAHUW ISl pelIeHHs 3aa4 B 00JacTH OKpY’Kalollel cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JIsl OKPYKaIOILEN Cpeibl;

8) HIeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKd M OOILIECTBEHHOW MPAKTHUKH, TOHMMAaHHUE MAaTeMaTH4YecKol HaykKHu Kak cepbl
YeJIOBEYECKON JIEATEIIbHOCTH, 3TAllOB €€ pa3BUTHUS U 3HAUMMOCTH JUIsl pa3BUTHSI LIMBUIIM3ALINY,
OBJIQJICHHE SI3IKOM MATEMAaTHKU U MaTeMaTHUYECKOUN KYJIbTYpPOU KaK CpeJICTBOM IO3HAHUS MHUPa,
TOTOBHOCTb OCYILECTBJISATH MPOEKTHYIO M UCCIIEI0BATENbCKYIO AESITENbHOCTh UHANBUAYAIBHO U
B IpyIIIE.

METANPEAMETHBIE PE3YJIBTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

BBISBIISAITh U XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKM MAaTeMaTHUYeCKHX OOBEKTOB,
NOHSTUM, OTHOIIEHWNH MEXIy TMOHATUSAMHU, (QOPMYJIUPOBATh OINpEAENeHUs IMOHATHUH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(PUKAIMK, OCHOBAaHUS Ui 000OUIeHHS U
CpaBHEHUs, KPUTEPUU ITPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATh M NPEoOpPa3OBBIBATH CYKICHMS: YTBEpIUTEIbHbIE U
OTpHUILaTeNIbHbIE, EMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOpEYMs B (hakTax,
JaHHBIX, HAOMIONEHUSIX M  YTBEPXKICHUSX, TMpeasaratb KpPUTEPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JlenaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUEHHH, YMO3AKIIFOUEHH 110 aHATIOTUU;

IIPOBOJMTH CAMOCTOSITENILHO JI0Ka3aTelIbCTBA MaTEMaTUUYECKUX YTBEP)KIECHUH (MpsiMble U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTALlMIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXACHHS U BHIBOJIBI;

BBIOMpaTh cHoco0 pemieHus YyueOHOM 3afauM (CpaBHMBATh HECKOJIbKO BapUaHTOB
pelieHusi, BbIOMpaTh HauOoyiee MOAXOMAUIMM € Y4ETOM CaMOCTOSITENIbHO —BBIJEIEHHBIX
KpUTEPUEB).



ba3oBble ncciienoBarebCcKHue AeCTBHA:

HCITOJIH30BaTh BOMPOCH! KaK MCCIEA0BATEIIbCKUA HHCTPYMEHT MO3HAHUS, POPMYIHpPOBAThH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYNe, MpolieMy, yCTaHABIMBAaTH HCKOMOE W JaHHOE,
(GbopMHUpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UIMIO0, MHCHHC,

MPOBOJUTH  CAaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  3KCIIEPUMEHT, HCCIEIOBAHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOrOo OOBEKTa, SIBICHHS, IMPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEN MKy 00bEKTaMU, SIBJICHHUSIMH, TTPOIECCAMH;

CaMOCTOSTENIbHO (popMyIHpoBaTh 000OIIEHNS W BBIBOJBI 1O PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOILECCA, & TAKKE BBIIABUIATh MPEIAIIOI0KEHUSI O
€ro pa3BUTHHU B HOBBIX YCJIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIIATH Je(UIIMTHI HHGOPMAIIMH, TAHHBIX, HEOOXOAUMBIX JIsI OTBETA HA BOMPOC M JIJIS
pelIeHus 3a/1a4u;

BBIOMpAaTh HMHPOPMAIMIO M3 HCTOYHMKOB  PA3JIMYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATh HMH(DOPMAIMIO PA3IMYHBIX BHJIOB U (QopM
MIPEJICTABIICHMUS;

CTPYKTYpUpOBaTh  WH(MOpPMALHIO, TMPEACTaBIATH €€ B pa3iudHbIX  (opmax,
WJUTFOCTPUPOBATH IPapUIECKU;

OIICHUBATh HAAEKHOCTh HMHPOPMAIIMM TI0 CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0wmenne:

BOCIIpUHUMATb U q)OpMyJ’II/IpOBaTB CYKACHUA B COOTBCTCTBHUH C YCIIOBUAMH H LCIISIMU
oO0I1eHus!, SICHO, TOYHO, TPAMOTHO BBIpaKaThb CBOIO TOUKY 3pPEHUS B YCTHBIX M NHCbMEHHBIX
TCKCTax, JaBaTb IMOACHCHUA II0 XOAYy PpCeIICHUA 3aJadrd, KOMMCHTUPOBATHb HOqueHHLIi/JI
pe3ysbTar;

B XOJIe OOCYXXICHHS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEM, HAlleJIEHHBbIE Ha MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXKICHUS C CY)KJIEHUSIMHU IPYTHX YYaCTHUKOB Juanora, oOHapyXUBaTh Pa3IMyUe€ U CXOJICTBO
NO3ULIMH, B KOPPEKTHOU opme (HopMyIHpOBaTh Pa3HOITIACHs, CBOU BO3PAKEHHUS;

NpEACTaBIATEL PE3YJbTAaTbl PCHICHUA 3aJadd, OKCIICPUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmaT BBICTYIUICHMS ¢ Y4€TOM 3ajad Mpe3eHTaluu |
0COOEHHOCTEHN ayAUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

COCTABJIATh IUIaH, aJTOPUTM pEIIeHUs 3a7ayd, BHIOMpATh CIOCOO peleHus ¢ y4EToM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH
BapUaHTHI pelIeHuH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH MHTEJJIEKT:

BJIaJICTh HAaBBIKAMU MO3HABATENILHONW pe(IeKCHH KaK OCO3HAHHs COBEpIIAEMbIX JIEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yiIbTaToOB, BIAJAETh CIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa peleHUss MaTeMaTUIeCKON 3a1a4H;

PEeABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IIPH PEIICHUM 33]1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEN;



OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEJIN U YCIOBHUIM, OOBSICHATH IPUYHHBI TOCTHKECHUS
WIA HEAOCTHKCHMs pe3yJIbTaTOB JEATEIBHOCTH, HAXOIUTh OIIMOKY, JaBaTbh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHMMATh M UCMOJb30BATh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYAJIbHOU pabOTHI MpH
pelieHMH y4eOHBIX 3a/jay, IPUHUMATh 1eJIb COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATH
OpPTaHM3AIMI0 COBMECTHOW pabOThI, paclpeieNsaTh BUABI padoT, JTOTOBapHBATHCS, OOCYKIATh
IpoIecC U pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMIOBBIX (hopmax padoThl (0OCykIeHHS, OOMEH MHEHMH, «MO3TOBBIC
IITYPMBI» U HHBIE), BBINOJHATH CBOIO 4acTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUA C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHUBATh KAayeCTBO CBOETO BKJIaJa B OOLIMHA MPOAYKT IO
KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K koHumy oOydenus B 10 kiacce oOydarouuiics HOJYYUT CIEAYIOLIME MpPEIMETHBIE
pe3yabTAaTHl IO OTAENBHBIM TeMaM padoueil mporpaMMel ydeOHOTO Kypca «Anrebpa ¥ Haudana
MaTeMaTHYeCKOro aHaJIN3a»:

Yuciia ¥ BbIYHMCICHUSA

CBOOOJIHO ONEPHPOBATH MOHATUSAMU: pallMOHAIBHOE YMCIIO0, OECKOHEYHAas MepuoIndecKas
Ipo0b, TPOIEHTHI, UPPAIMOHATHLHOE YHCIIO, MHOXKECTBA PAI[MOHATIBHBIX U JIEHCTBUTCIBHBIX
qucell, MOJYJb I€HCTBUTEIBHOTO YHCIA,

IPUMEHSTH IpOOU U MPOLEHTHI ISl PELEHUs] NPUKIAIHBIX 3a/1a4 U3 Pa3INyuHbIX OTpaciei
3HAHUM U peabHOM KU3HH;

OPUMEHSTh NPUOIMKEHHBIE BBIUMCICHUS, NPAaBUJIA OKPYIJIEHUS, NPUKHUJIKY U OLIEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOJHO OIEpUPOBaTh IOHATHEM: CTENEHb C LEJbIM II0Ka3aTelIeM, HCIOIb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCHU JAEUCTBUTEIBHBIX YHCEN JJIsl PEelICHHUsS MPaKTHYECKUX 3ahad U
MNpeaACTaBICHUA JaHHBIX,

CBOOOJTHO ONIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HAaTypaIbHOM CTENeHH;

CBO6OI[HO ONEprUpOBaATh NOHATUCM: CTCIICHDb C PAllUOHAJIbBHBIM IMOKA3aTCIICM;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMHU: JOrapupM YHCHIA, JECATUYHbIE M HATypallbHbIE
aorapudmsl;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHI€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC M ApKTaHI'€HC YMCIOBOIO apryMEHTA.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJTHO OTIEPHPOBATh MOHATUSAMU: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHbIE
YpaBHCHUA U YPaBHCHUA-CIICACTBUSA, paBHOCUJIBHBIC HEPABCHCTBA,

OPUMEHATHh Pa3IMYHble METOJbl PEIICHUS pPALMOHAIBHBIX U APOOHO-pallMOHAIBHBIX
ypaBHeHHfI, IMPUMCHATH METOA HHTCPBAJIOB JJIs pCUHICHUA HCPABCHCTB,

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW NEepeMEHHOW, MHOTOUIEH C
OEeJIbIMU KOS(i)(l)I/IHI/IeHTaMI/I, KOpHHM MHOI'OYJIC€HA, HNPHUMCHATH ACJICHHUE MHOIO4YJICHaAa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3anay;

CBOOOZHO OINEpUpPOBaTh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMM, MaTpula,
ONpEACIUTENb MaTpULbl 2 X2 W €ro TIeOMETPUYECKHI CMBICI, MCIOIb30BaTh CBOMCTBA
OMMpECACIINTEIIA 2x2 AJId BBIYHUCIICHUA €TI0 3HAYCHUA, IPUMEHATh ONPEACTIUTCIIN AJIA PCIICHHA
CUCTEMBI JIMHEWHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIBbHBIE CUTYalMd C IOMOILBIO CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeIOBaTh IIOCTPOECHHBIE MOJEINW C TOMOMIIbI0 MaTpull U
OINpEeAEINTENEH, UHTEPIIPETUPOBATD ITOJYYEHHBIN pE3yJIbTaT;



UCTIOJIb30BATh CBOMCTBA JEHCTBUI C KOPHAMU ISl TPEOOpa30BaHMsI BEIPAKECHUH;

BBINOJIHATh ~ NPEOOpa30BaHMs YHCIOBBIX  BBIPAXKEHUH, COJEpXKAaIUX CTENEHU ¢
palMOHATILHBIM IT0Ka3aTeNeM;

UCMONb30BaTh  CBOMicTBa  JyiorapuMoB  Juid  1IpeoOpa3oBaHUS  JOrapUPMHUECKUX
BBIPAKCHMUI;

CBOOOJHO  ONEpUpOBaTh  IOHATUSAMM:  MppalMOHAIbHbIE,  IIOKa3aTelbHbIE U
JorapupMHUUECKUE YpaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PAaBHOCUIIBHBIX MEPEX00B
WJIN OCYLIECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TPHUTOHOMETpHUYECKHME  (GOpMynbl s [peoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO ONEpPHPOBATh TMOHATHUEM: TPUTOHOMETPUYECKOE ypaBHEHHE, NPUMEHSTH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICIIUPOBATh pEAlTbHbIE CHTYyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHS,
YpaBHEHMsI, HEpPaBEHCTBA [0 YCIOBHIO 3aJaud, MCCIEJOBaTh IOCTPOECHHBIE MOJAEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpaduku:

CBOOOJTHO ONEPUPOBATh MOHATHIMH: (QYHKIUS, CIIOCOOBI 3adaHus (YHKIMH, B3aHMMHO
oOpatHble (QyHKIMHM, KOMMIO3ULUS (YHKIUH, rpaduk (QyHKIHUH, BBINOJHATH 3JIEMEHTapHbBIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJHO ONEepUpOBaTh MOHATHSAMU: 00JACTh ONpEAETeHHUS M MHOXKECTBO 3HAYCHMH
GbyHKIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPUPOBATh MOHATUSAMM: YETHbIE U HEUETHBIE (PYHKLUH, MEPUOANYECKHE
(GyHKIMU, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl W MHHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OIIEPHPOBATH MOHATHUSMH: CTENEeHHAs (YHKIUS C HATypAIbHBIM H LEJbIM
nokasaresueM, rpaQuk CTeNeHHOH (YHKLUMU ¢ HATypaJbHBIM M LENBIM IIOKazaTeseM, Ipauk
KOPHS N-Oi CTETIeHH! KaK (YHKIIUU OOpaTHOM CTENEHH C HaTypaJlbHBIM IIOKa3aTeIeM;

ONEepUpOBATh MOHATUSAMM: JIMHEHHas, KBaJgpaTHUHas M JApoOHO-IMHEHHas QyHKIUH,
BBITTOJIHATH 3JIEMEHTapHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(UKOB;

CBOOOJTHO OMEpUpPOBaTh MOHATHUAMU: MOKa3aTeibHas W Jorapugmuueckas GyHKIHHU, UX
CBOWCTBA ¥ TpadMKH, HCIIOIB30BATh UX TPAGUKH JUTS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO OIEPUPOBATH IMOHATUSMHU: TPUTOHOMETPHUYECKAsl OKPYKHOCTb, ONpeiesieHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YMUCIOBOTO apTyMEHTa;

UCMOJIb30BaTh Ipauku (QYHKUUH Uil HCCIEeOBaHUS MPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHNH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB M PEAbHOW XKU3HH, BBIpAXaTh (opMyIaMu
3aBHCUMOCTH MEX/y BETUUYNHAMM;

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO ONEpHpPOBaTh MOHATHUSAMM: apHU(MeTHUecKas U TeoMeTpUyecKas MpOorpeccus,
OeckOoHEUHO yObIBarollasi reOMEeTpHUIecKasi Iporpeccusi, JIMHEHHBIA U 3KCIIOHEHIMAIbHBII POCT,
(bopMyIna CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH IS PEIICHHS PeabHBIX 3a7a4 MPUKIATHOTO XapaKTepa;

CBOOOJTHO ~ ONEPUPOBATH  MOHATHUAMHU:  IIOCIEAOBATENbHOCTh, CHOCOOBI  3aJaHUsA
MIOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE H OTPAaHHYCHHBIE ITOCIIEI0BATEILHOCTH, TOHUMAaTh OCHOBBI
3apOXKACHUSI MATEMaTHYECKOr0 aHaJIN3a KaK aHajn3a OECKOHEYHO MallbIX;

CBOOOJTHO ONEpUPOBATh MOHATHSAMHU: HENpPEPHIBHBIE (YHKIIMH, TOYKH pa3pbiBa rpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OTEpPHPOBATh MOHITHEM: (YHKIHWS, HETpephiBHAsS Ha OTPE3Ke, NMPUMEHATH
CBOMWCTBA HEMIPEPBIBHBIX (DYHKLMH IS peIIeHHs 3a/1a4;

CBOOOJTHO ONEpUPOBaTh TIOHATHSIMH: TIepBasi W BTOpas NPOU3BOJIHBIC (DYHKIIHH,
KacaTesbHas K rpaduky QyHKINY,

BBIUUCIISIT TIPOM3BOTHBIE CYMMBI, TPOHM3BEACHUS, YaCTHOTO W KOMITO3UIIMH JIBYX
(byHKLUH, 3HATh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHII;



UCIIOJIb30BATh TEOMETPUUYECKHM U (PU3NUECKUN CMBICI IPOU3BOIHOM IS PELIeHUs 3aay.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HAJl MHOKECTBAMH;

MCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN almapar Ul ONMCaHUS PEAIbHBIX IIPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO OIEpPUPOBaTh IOHATUSAMU: ONpEAEICHUE, TEOpeMa, YpaBHEHHUE-CIEJCTBHE,
CBOWCTBO MaTeMaTU4YECKOro OOBEKTa, JOKa3aTeJIbCTBO, pPABHOCHIbHBIC YypaBHEHUS U
HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oOydaroumiuiics MHOMYYHT CIEAYIONIME MPEIMETHBIC
pe3yibTaThl O OTIEJIBHBIM TeMaM paboueil mporpaMMel ydeOHOro Kypca «Anredpa u Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yucia ¥ BLIYMCICHUA:

CBOOOJHO OINEpPHPOBATH TMOHATHAMHU: HATypaJlbHOE W II€JI0€ YHCIO, MHOXKECTBA
HATypaJbHbIX U LEJIBIX YHUCEJI, UCIO0Jb30BaTh NMpU3HaKU aAeauMocTy nenbix yucesn, HOJl n HOK
HaTypaJIbHbIX YHMCEJl JJIsl PELIEHUS 3a1a4, IPUMEHATh AIropuT™M EBKkinia;

CBOOOJIHO OIEPUPOBATH MOHATHEM OCTaTKa MO MOJYJIIO, 3alIMChIBaTh HATypaJlbHbIE YMCIIa
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO OIEPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHUCIIO U MHOYKECTBO KOMIUIEKCHBIX
YHceN, MPEICTaBIATh KOMIUIEKCHBIC YHCIa B alre0pandeckoil M1 TPUTOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETUYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHus: U HepaBeHCTBA:

CBOOOJHO  ONEpUpPOBaTh  MOHATUSAMM:  HMppalMOHANbHbIE,  IIOKa3aTelbHbIE U
Jorapu(pMHUUECKUE HEPAaBEHCTBA, HAXOJWTh WX pEIIEHUS C [OMOIIBI0 PaBHOCHIBHBIX
IIEPEXOI0B;

OCYIIIECTBIISATH 0TOOP KOPHEN IIPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSThH
HE00X0auMBbIe (POPMYITBI TSl PEILICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CHCTEMa U COBOKYITHOCTh YPaBHEHUH U HEPaBEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CJIEICTBUS, HAXOAUTh PELICHHUS] CUCTEMbI U COBOKYITHOCTEH
pallMOHATIBHBIX, HPPALMOHAIBHBIX, II0KA3aTEIbHBIX M JIOTAPUPMHUECKUX YpaBHEHHH W
HEPABEHCTB;

pewmiaTh palMOHANbHbIE, WPpPALMOHAIbHBIE, [OKa3aTelbHbIE, Jorapupmuyeckue Hu
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZEpKalllie MOYJIM U TapaMeTphl;

OPUMEHSATH TpapuuecKue METO/bI Ui pellieH!s] ypaBHEHUN U HEpaBEHCTB, a TaKkXKe 3a/1ad
C mapaMeTpaMu;

MOJICIUPOBaTh pealbHble CHUTYyallMd Ha S3bIKE airedpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHHUs, HEPaBEHCTBA M MX CHCTEMbI IO YCJIOBHUIO 3a/layM, HCCIENO0BaTh IMOCTPOCHHbBIE
MO/IENIU C UCIIOIB30BAHUEM alllapaTa ajareOpsl, MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTar.

DOyHKIUHA U TPaPUKH:

CTPOUTH TpapUKU KOMIO3MIMU (YHKLIMH C MOMOIIBIO 3JIEMEHTAPHOTO HCCIEOBAaHUSA U
CBOMCTB KOMITO3ULIMU ABYX (YHKIIMIA;

CTPOUTH TeoMeTpHUecKre 00pa3bl ypaBHEHUN 1 HEPABEHCTB HAa KOOPIMHATHOM MJI0CKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IPapUKN TPUTOHOMETPUUECKUX (QYHKIUI;

OPUMEHATH QYHKIMU U1 MOJCTUPOBAHUS U UCCIEIOBAHUS PEABbHBIX MPOLIECCOB.

Hayana maTemaTHueckoro aHajamsa:

UCMOJIb30BaTh MPOU3BOJIHYIO JJISI HCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOJUTh HanOoJblIIee U HaUMEeHbIlee 3HaUeHHsI (PYHKIIMU HEMPEPbIBHOW Ha OTPE3KE;

MCIIOJIb30BaTh MPOM3BOAHYIO JJIsi HAXOKJIEHUS HAWIYYLIEro pelIeHHs] B MPHUKIAIHBIX, B
TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX, 3aJadax, A OINpEAENEHUS CKOPOCTH M YCKOPEHUs
mpolecca, 3alaHHOr0 GOpMYJIOi UITH rpapuKoM;



CBOOOJHO ONEPUPOBATH MOHATUSMU: TIEPBOOOpA3HAsi, OMPEACIEHHBI HHTETPAJ, HAXOAHUTh
NepBOOOpa3HbIE AJIEMEHTAPHBIX (YHKIHMHA M BBIYUCIATH WHTErpan mo ¢opmyne Hproorona-
JletiOnuma;

HAXOJUTh IJIONIAIU IIOCKUX (PUTYP U 00BEMBI TEJ C TIOMOIIBIO HHTErpaia;

UMETh MPEJICTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHUM HA TMPUMEPE COCTABICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MpUKIAIHBIC 33/a4d, B TOM YHCJIE COMHAILHO-DKOHOMUYECKOTO M (PU3UIECKOTO
XapakTepa, CpeICTBAMH MAaTeMaTHYECKOTO aHAIH3a.



TemaTnueckoe manuposanue 11 kiaacc

Ne | HaumeHOBaHHe pa3/ieJioB H TeM KosmyecTtBo yacoB | IIpakTtu | DiaeKkTpoH
n/n | mporpamMmelI Bcero KonTpoabHbie YyecKue HbIe
padoTbI padotrbl | (umdpos
bl€)
o0pa3oBa
TeJIbHbIE
pecypchbl
1 [ToBTOpenne Kkypca aireOppl M Haydal 5 1
MaTemaTruueckoro anaausa B 10 kiacce (BxoaHast)
2 DYHKIIUU U UX rpaduKu 9 0
3 [Ipenen GyHKIMU 1 HENPEPHIBHOCTH 5 0
4 OO6patnbie QyHKIMH 6 1
5 [TpousBoHas 11 1
6 [IpumeHeHne npou3BoJHON 16 1
7 ITepBooOpasHas 1 HHTETpa 13 1
8 PaBHOCWJIBHOCTE ypaBHEHUN U 4 0
HEPaBEHCTB
9 YpaBHEeHUSI-CIEACTBUS 9 1
(mpomexyTo4Hast)
10 PaBHOCUIIBHOCTH YpaBHEHH U 13 0
HEPaBEHCTB CUCTEMaM
11 PaBHOCUIIBHOCTE YpaBHEHUI Ha 7 1
MHOECTBAX
12 PaBHOCHIIBHOCTH HEpaBEHCTB HA 7 0
MHOYKECTBAX
13 MeTton IpoMeEXyTKOB AJIs1 ypaBHEHUN U 5 1
HEPaBEHCTB
14 | Ucnonb3oBaHue CBOMCTB (PYHKIUI MTpH 5 0
peleHIH ypaBHEHHI U HEPABEHCTB
15 CucteMbl ypaBHEHHH ¢ HECKOIBKUMHU 8 1
HEN3BECTHBIMH
16 [ToBTOpEeHME,000011I€HNE,CUCTEMATH3AITHS 12 1
3HaHUHI (utorosas)
17 OO11ee KOJIMYECTBO YacOB IO MPOTPAMME 136 10
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